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Abstract

This thesis aims to investigate several areas of mathematical activity undertaken by the Swedish

mathematician Gösta Mittag-Leffler (1846–1927). These not only markedly impacted the de-

velopment of mathematics in Stockholm, where they were centred, but transformed, by virtue

of their roots in both nationalist and internationalist movements, the landscape of mathemat-

ics across Scandinavia and Europe more broadly. These activities are Mittag-Leffler’s role in

cultivating research activity from his students at Stockholms Högskola as the first professor of

mathematics there (1881–1911); his establishment (1882) and development of Acta Mathematica,

an “international” journal that could bring Sweden onto the scene as an arbiter of mathematical

talent and establish the nation as a major locus of mathematical activity; and his attempts to

establish a broader Scandinavian mathematical community through the foundation of the Scan-

dinavian Congress of Mathematicians (1909) according to a belief that cultural solidarity would

both enrich each country involved and afford a united group more clout than could be gained

by each of the small nations alone.

By analyzing Mittag-Leffler’s strategies and tactics in these connections, and by carefully

considering exactly what he sought to achieve and how, this thesis aims to shed new light

on the ways in which an ambitious man could seize opportunities presented by the precise

infrastructural, cultural, social, and political configuration of mathematics in Sweden and Europe

more broadly during the late 19th and early 20th centuries, not only to influence the development

of mathematics in his own country but also to alter the image of the country from one of a

peripheral player to one that was accepted among the major mathematical power as serious

and important. Two central features of this investigation which frame several discussions are

Mittag-Leffler’s own ideas concerning what constituted a “contribution” to the development of

mathematics, and a discussion of the important attributes of what I describe as the “international

space” of mathematics which emerged during this period.
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Chapter 1

Introduction

The Swedish mathematician Gösta Mittag-Leffler (1846–1927), who represents the first profes-

sor of mathematics at Stockholms Högskola, the founder of Acta Mathematica, the first so-called

“international” journal of mathematics, and the creator of the Institut Mittag-Leffler for the pro-

motion of (Scandinavian) research in pure mathematics, is widely understood as an important

figure in the development of mathematics in the late 19th and early 20th centuries. This is both

implicit in the appearance of his name and discussions of his activities in a multitude of works

on the history of analysis and the internationalization and professionalization of mathematics,1

and also explicit, for instance, in references to Mittag-Leffler as a “prominent individual” who

played “decisive and influential roles in the formation of an international community of math-

ematics” (see Parshall & Rice 2002b, p. 10) and grandiose depictions of Mittag-Leffler as the

“father of Swedish mathematics” whose tenure at Stockholms Högskola marked a “golden age” for

mathematics in Sweden (see Gårding 1994, pp. 83, 109).

While we understand a great deal about certain aspects of Mittag-Leffler’s mathematical

activity, however, many facets of his career remain unexplored. In particular, while (Gårding

1994), (Domar 1978) and (Elfving 1981) describe certain early works of his Swedish and Finnish

students, respectively, and (Heinonen 2006) discusses his efforts to ensure academic freedom at

Stockholms Högskola, little attention has been devoted to his roles in the shaping of his local

research communities and in the development of his students at the University of Helsinki and

then Stockholms Högskola as research mathematicians. Similarly, while (Barrow-Green 2002)

discusses the foundation and early years of Mittag-Leffler’s operation of Acta Mathematica,

little scholarly effort has been devoted to investigating the ways in which the existence of an

international journal impacted entire schools, communities, or networks of individuals or texts,

1Among them: (Stubhaug 2010; Barrow-Green 2002, 1996, 2010; Bottazzini 1986, 2003; Bottazzini & Gray
forthcoming; Brigaglia 2002, 1993; Cooke 1984; Crawford 1984; Dauben 1979, 1980; Hermite 1984, 1985; Elfving
1981; Ferreirós 1995; Goodstein 2007; Gårding 1994; Heinonen 2006; Lehto 1998; Poincaré & Mittag-Leffler 1999;
Nabonnand 1999; Siegmund-Schultze 2001; Stubhaug 2000; Sørensen 2006a,c; Nastasi & Tazzioli 2005; Turner
2007).

1



2 CHAPTER 1. INTRODUCTION

an extremely relevant topic in understanding the dynamics of international communication in

mathematics in the late 19th and early 20th centuries, or to the ways in which Mittag-Leffler

utilized this journal and the rhetoric on which it was based to establish a role for Sweden

and Swedish mathematicians within a nascent international space. Mittag-Leffler’s intentions

behind the Scandinavian Congress of Mathematicians, which he founded in 1909, also warrant

additional attention, in particular in understanding the significance of banding together on the

basis of shared interests and a shared culture, and placing an emphasis on pan-nationalistic

interests alongside nationalistic and patriotic aims.

The focus of this thesis reflects an effort to fill certain gaps in our knowledge of Mittag-Leffler’s

mathematical, scientific, and cultural values, of his activities leading to the development of the

Swedish mathematical milieu and a rapidly transforming international space, of his desire to have

himself and his country recognized as contributors to the development of mathematics within

this space, and of the ways in which his projects, linked to a complex set of political, cultural,

and scientific goals, resonated with a collection of interrelated public and professional spheres

within Sweden, Scandinavia, and abroad. In particular, I investigate in detail his cultivation of

an environment within which students were introduced to research mathematics and encouraged

to study open problems and publish their findings; his creation and distribution of a journal

that could bring Sweden onto the scene as an arbiter of mathematical talent and establish it as

a major locus of mathematical activity; and his attempts to establish a broader Scandinavian

mathematical community according to a belief that cultural solidarity would both enrich each

country involved and afford a united group more clout than could be gained by each of the small

nations alone.

Through a detailed investigation of Mittag-Leffler’s strategies and tactics in accomplishing

these projects and a careful consideration of what he sought to achieve and how, this thesis

hopes to shed new light on the ways in which an ambitious man could at once seize certain

opportunities presented by the precise infrastructural, cultural, social, and political configuration

of mathematics in Sweden and Europe more broadly during the late 19th and early 20th centuries,

not only to change aspects of mathematical practice in his own country but also to alter the

image of the country in foreign circles from one of a peripheral player to one that was accepted

among the major powers and in particular Germany, France, and eventually Italy as serious and

important. Two central features of this investigation which serve to frame several discussions are

a careful analysis of Mittag-Leffler’s own ideas concerning what constituted a “contribution” to

the development of mathematics, and a discussion of the important attributes of what I describe

as the “international space” of mathematics which emerged during this period as they impinged

on mathematical activity.

In expounding the theme of contribution and the features of this international space, this
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thesis will touch upon a number of issues important to the period at hand, including the in-

stitutionalization and professionalization of mathematics as related to teaching and the student

career, the means by which mathematical knowledge circulated, and the formation of profes-

sional associations and congresses; and the internationalization of mathematics, as shaped by

the interactions between liberal nationalism and internationalist rhetoric which flourished in the

late 19th and early 20th centuries, and the formation of scientific and cultural alliances.

One principle aim of this thesis is to consider the extent to which Mittag-Leffler, in engaging

in the activities I shall discuss, which I shall argue formed parts of a multifaceted plan to turn

Sweden into an effective contributor to the development of mathematics, one whose contributions

were validated by contemporary actors and whose image as a contributor resonated with foreign

circles, acted according to a set of personal values and practices (specific to him as an individual),

and according to a set of collective ones. Similarly, to what extent were the roles he played

idealistic? To what extent were they political? Effectively doing so thus necessitates a careful

attention to the broader cultural context within which Mittag-Leffler situated his activities. This

is all the more necessary in ensuring that this work contributes to our knowledge of the historical

issues mentioned in the previous paragraph, all of which are of general interest to historians of

this period.

As such, following this introduction, which includes a discussion of my construction of the

“international space” of mathematics at the end of this chapter, I shall thus provide an assess-

ment of the state of mathematical research in Sweden including Mittag-Leffler’s own perspective

as a student at Uppsala (how many mathematicians were engaged in research activity? Did

they follow continental trends?), the state of mathematical instruction within the university

context (what were the contexts of mathematical study in Swedish universities?), the intellec-

tual climate within which Stockholms Högskola was founded, and the possibilities for publishing

mathematical texts in Sweden around the time that Acta Mathematica was founded. I shall

then turn to a discussion of Mittag-Leffler himself, highlighting some of his numerous activities

in promoting Stockholm and Sweden as a centre for mathematical activity within the Swedish

context and abroad (such as arranging visits from foreign scholars, founding the Institut Mittag-

Leffler, and lobbying for new mathematical chairs and the appointment of specific individuals),

his roles within Swedish society and the ways in which these roles served him in this connection

(for instance, in garnering media attention and in funding his various projects), and his mixed

reception by his Swedish and foreign contemporaries.

Following these discussions in which the landscape for Mittag-Leffler’s activities is laid out,

I shall return to Mittag-Leffler’s assessment of the low status of mathematics in Sweden and

introduce the framework within which Mittag-Leffler situated much of his mathematical activ-

ity, as described in a speech he gave in connection with the celebrations of the 25th anniversary

of Stockholms Högskola held in 1904. In this speech, Mittag-Leffler clearly elucidated a specific
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aim to which he connected both his teaching at Stockholms Högskola and the founding of Acta

Mathematica, namely that of turning Sweden into a contributor to the development of math-

ematics. This framework reflects the images of Paris and Berlin he developed during his time

abroad in the mid 1870s and held for much of his career, seen in his construction of Sweden as

mathematically peripheral to France and Germany in particular. It is in this chapter in which

some of the key problems and historiographical concepts for this thesis will be set forth.

I shall then devote a chapter each to investigating his activities as a professor at Stockholms

Högskola and the ways in which he mentored his students and engaged them in original research;

to analyzing the ways in which Acta Mathematica, an “international” journal, served mathemati-

cians within two different national contexts, namely Sweden and Italy, and uncovering aspects

of the international rhetoric behind many different forms of transnational, multinational, and

international mathematical activity during the late 19th and early 20th centuries; and to ex-

amining the foundation and consolidation of the Scandinavian Congress of Mathematicians, its

roots in the culture of pan-Scandinavianism, and its intended role in the collective emergence of

the Scandinavian nations as a mathematical power.

1.1 Survey of Relevant Literature

Taken together, a great deal of studies exist in which many of the themes I touched upon above

are discussed, and which I have found useful in understanding and contextualizing Mittag-

Leffler’s activities. Of particular interest for its focus on Mittag-Leffler as an individual and

member of Stockholm’s cultural and intellectual élite and for its many anecdotes is (Stubhaug

2010), an English translation of (Stubhaug 2007), which represents the most complete biography

of Mittag-Leffler’s domestic life, career, and business undertakings to date, covering the period

from his student years until his death in 1927. This work, however, is written for a broad public

and reflecting this audience, technical references to Mittag-Leffler’s mathematical works are

noticeably absent. Similarly, direct citations of sources are generally limited. Beyond this source,

biographical information on Mittag-Leffler is fairly fragmented, with short passages appearing in

works such as (Gårding 1994), (Elfving 1981), (Barrow-Green 2002), and (Barrow-Green 2010).

More numerous are sources which provide technical expositions of varying lengths concerning

Mittag-Leffler’s main research topics, such as the Mittag-Leffler Theorem (see Turner 2007) and

the Mittag-Leffler Star, and the relations of Mittag-Leffler’s work to the research program of his

mentor, Karl Weierstrass (1815–1897). (Gårding 1994), which provides a survey of mathematics

in Sweden until around 1950 including a smattering of biographical and institutional information,

focuses primarily on two areas of Mittag-Leffler’s research, namely Mittag-Leffler’s theorem and

star. (Elfving 1981), on the other hand, provides information on Mittag-Leffler’s research prior to

1881, including his doctoral thesis, and his works on elliptic functions and differential equations.
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While informative technical accounts of certain mathematical developments in Sweden, however,

these works present mathematical text with little reflection upon the broader historical contexts

and motivating factors behind the research developments described. In fact, one quickly notices

that the majority of works detailing Mittag-Leffler’s mathematical research demonstrate a similar

break between internalist and externalist narratives. This suggests that efforts to juxtapose

Mittag-Leffler’s research and the contexts in which it developed are warranted, especially in

assessing the subject of community formation, which in the case of Stockholm reflected not only

research agendas but also a complicated set of infrastructural and sociological problems, as we

shall see.

On the broader history of analysis the compilation (Jahnke 2003) contains works, primarily in

the form of surveys, on subjects which span the period from antiquity until the early 20th century,

including the foundation of analysis (see Lützen 2003) and the history of complex function

theory (see Bottazzini 2003). Concerning the work of Weierstrass and the broader context of

mathematics in Berlin, important in understanding the impact of Mittag-Leffler’s time in Berlin

on his construction of Sweden as mathematically-peripheral and his approach to mathematical

research and education in the 1880s, characterized by a heavy reliance on Weierstrass’ lecture

material and the open problems provided by Weierstrass’ line of investigation, I have found a

number of sources informative, including (Rowe 1998), (Rowe 2000), (Rowe 2003a), (Ferreirós

2007), and (Calinger 1996). These works investigate aspects of mathematical activity in Berlin

during the mid- to late 19th century, in particular as centered about Weierstass, Kronecker,

and Kummer, and the significance of the mathematical seminar which developed there. Here,

(Bottazzini & Gray forthcoming) is a welcome companion, for it discusses not only the possibility

of a Weierstrassian “school” but also the position of Mittag-Leffler and his network within it.

Also informative in understanding the relationship of the Mittag-Leffler Theorem to Weierstrass’

research program and the situation of Mittag-Leffler’s and Weierstrass’ works within the broader

history of analysis and in particular the history of representation theorems are (Bottazzini 1986),

(Bottazzini 2003), and (Bottazzini & Gray forthcoming). These works, however, generally stop

short of examining the research undertaken by Mittag-Leffler’s students, forcing the reader to

turn to (Gårding 1994) and (Elfving 1981) in this connection. An exception, however, is (Ferreirós

1995), which touches upon Bendixson’s contribution to the Cantor-Bendixson theorem, and also

provides a discussion of Mittag-Leffler’s use of Georg Cantor’s (1845–1918) theory of sets of

points.

Several sources also reflect upon the incorporation of Cantor’s set-theoretic ideas into main-

stream mathematics, a process in which Mittag-Leffler played several roles, not only as a math-

ematician utilizing Cantor’s work (on this subject see Turner 2007; Moore 2008; Ferreirós 1995,

2007; Dauben 1979) but also as the editor of Acta Mathematica (Barrow-Green 2002; Dauben

1979; Ferreirós 2007, see). I shall shed new light upon this subject in Chapter 5, in analyzing
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Mittag-Leffler’s inculcation of his students Ivar Bendixson (1861–1935) and Edvard Phragmén

(1863–1937) with what R.S. Turner has referred to as the “research imperative”, by engaging

them in work connected to his own investigations during that period.

Turning now to Mittag-Leffler’s extensive network of contacts which spanned Europe over

the duration of his career, one finds a number of sources which document Mittag-Leffler’s sci-

entific relations with specific colleagues. Interestingly, aside from (Stubhaug 2007), (Gårding

1994), (Elfving 1981) and (Domar 1978), which provide fragmented details, most sources con-

cern Mittag-Leffler’s relationships with his non-Scandinavian colleagues, unless one counts Ko-

valevskaya, who moved to Stockholm in 1884 as a privatdozent ; in this connection (Cooke 1984)

and (Koblitz 1993), provide helpful information. Similarly, in understanding Mittag-Leffler’s

relationship to Volterra (Goodstein 2007) provides many helpful details.

Several published and annotated correspondences also provide valuable information, includ-

ing (Hermite 1984) and (Hermite 1985), which contain the complete transcribed and annotated

collection of letters from Charles Hermite (1822–1901) to Mittag-Leffler, letters which illuminate,

among other things, aspects of the development of the Mittag-Leffler Theorem and the reception

of Cantor’s work in France. Other substantial collections include (Poincaré & Mittag-Leffler

1999) and (Cantor 1991), which feature the Mittag-Leffler–Poincaré correspondence, and por-

tions of the Mittag-Leffler–Cantor correspondence, respectively. The former illuminates the role

of Poincaré in the establishment of the reputation of Acta Mathematica, and the latter contributes

to our knowledge of Mittag-Leffler’s understanding of the relationship between Cantor’s works in

the theory of sets of points and Weierstrassian analysis; other works describing Mittag-Leffler’s

connections to Cantor have been mentioned above. While these sources are widely-accessible,

the majority of Mittag-Leffler’s scientific correspondence is unpublished, though incoming letters

and drafts of his outgoing mail located are in the Institut Mittag-Leffler in Djursholm, Sweden,

and portions of letters, and often letters in their entirety, appear in numerous books and articles,

including those just mentioned.

Many aspects of Mittag-Leffler’s organizational and administrative activities have been the

focus of historical study to date. Reflecting Mittag-Leffler’s perceived importance as the founder

and editor in chief of Acta Mathematica, several sources shed light on Mittag-Leffler’s editorial

practices, among them (Barrow-Green 2002) and (Domar 1982), both of which concentrate on the

foundation and administration of Acta Mathematica during its early years. As mentioned above,

however, few works analyze the impact of the journal within different schools or communities, or

on the evolution of different networks of texts, though some provide examples of Mittag-Leffler’s

editorial interactions with different mathematicians, such as Cantor (see Dauben 1979; Ferreirós

2007), Volterra (see Goodstein 2007), and Levi-Civita (see Nastasi & Tazzioli 2005). Also of

interest are (Brigaglia 2002, 1993), which illuminate the relationship of Acta Mathematica to the

Rendiconti del Circolo Matematico di Palermo, the latter of which was modelled after the former,
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and is often understood as the second “international” journal of mathematics. These works, while

highly descriptive, provide a number of points which shed light on the ways in which Guccia

conceived both the Circolo Matematico di Palermo and its Rendiconti as international organs.

As an organizer of mathematics, however, Mittag-Leffler’s activities extended well beyond

his role as the editor of Acta Mathematica. Concerning Mittag-Leffler’s roles in shaping the

development of Stockholms Högskola one can refer to (Heinonen 2006), which discusses Mittag-

Leffler’s efforts to ensure academic freedom and to promote pure mathematics there, and (Bedoire

& Thullberg 1978), which highlights some of the political disputes in which Mittag-Leffler found

himself embroiled during his tenure there. Another important element of the development of

Swedish science during the early 20th century was the Nobel Prize. While these prizes were not

awarded in mathematics, Mittag-Leffler took an interest in the conferral of the physics prizes,

and sought to influence not only the nominations but also the development of the prize itself

on several occasions, though his position relative to these awards was somewhat peripheral.

In this connection see in particular (Crawford 1984), which discusses the foundations of the

Nobel Institution and the networks of Mittag-Leffler and his opponent Svante Arrhenius (1859–

1927), and which also illuminates the importance of media connections in promoting particular

professional agendas within the Stockholm context during this period.

On Mittag-Leffler’s aims and actions in the foundation and evolution of the Scandinavian

Congress of Mathematicians, to which little scholarly effort thus far has been devoted, there are

a small handful of works in Danish, with (Sørensen 2006c) and (Sørensen 2006a) representing

the most comprehensive descriptions of the first four meetings. Other sources include (Ram-

skov 1995) and (Eriksson 1991), published in Danish and Swedish, respectively. Beyond the

scope of Scandinavian mathematics, Olli Lehto has described Mittag-Leffler’s unsuccessful ef-

forts in hosting the 1916 International Congress of Mathematicians in (Lehto 1998). In addition,

(Dauben 1980) details some of Mittag-Leffler’s efforts to reestablish scientific relations during

and following the First World War.

Casting the net a bit wider, there exists a wealth of literature on the transforming mathe-

matical world of the late 19th- and early 20th centuries, a period of obvious historical complexity

marked, among other things, by the coming to dominance of the national state, notably with

the unification of Germany and Italy; the Franco-Prussian War (1870–1871); the dissolution of

the union between Norway and Sweden in 1905; the First World War (1914–1918); the devel-

opment of a distinctly international rhetoric which influenced science, culture, politics, and the

communication of knowledge; the foundation of international bodies of scientific organization

and societies for the advancement of science on a national scale; and, in many contexts, the

professionalization of mathematics as what we may think of as a discipline. Many of these de-

velopments are touched upon in compilations devoted, at least in part, to this period, including

(Parshall & Rice 2002a), (Bottazzini & Dahan Dalmedico 2001a), and (Goldstein et al. 1996).
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The first aims, through a series of case studies (primarily of specific national conditions for

mathematics), to address the evolution of an international mathematical community between

1850 and 1945.2 Within this volume are, among others, (Barrow-Green 2002), mentioned above,

(Brigaglia 2002), and (Lützen 2002), the latter two which provide information on publication

practices connected, respectively, to the Rendiconti del Circolo Matematico di Palermo and the

Journal de mathématiques pures et appliquées. Together, these works provide an overview of

internationally-oriented activity with respect to journals and publication, and taken together,

they demonstrate that while the readerships and even authors of a number of mathematical

journals indeed spanned multiple national contexts in the late 19th and early 20th centuries,

the reasons for which this was the case differed. In this connection (Gray 2002) and (Archibald

2002), from the same volume, are helpful in providing additional information concerning the

rhetorics of international and trans-national communication, the former as developed in relation

to the construction of international languages, and the latter through Hermite’s stance on Ger-

man mathematics in the aftermath of the Franco-Prussian War. More generally, I shall point

out that the works in this volume are illustrative of a collective internationalist mindset during

this period.

On the matter of internationalism and also nationalism, which is inherently connected, (Craw-

ford 1992) is also informative. Though slightly dated in comparison to (Parshall & Rice 2002a),

in this work Crawford looks much more closely at the notions of internationalism and nationalism

themselves, evaluating them through prosopographic studies based on four specific problems in

the history of science through what she terms the “Nobel population”, an approach which has

been described by Pyenson as a “rare, sophisticated comparative study” (Pyenson 2002, p. 15).

The problems on which Crawford focuses in this work concern the increase in nationalist senti-

ments in science of the belligerent nations following the First World War and the consequences

of this; the issue of centre-periphery relations in East Central Europe; the problem of the use of

the Nobel Prizes in the Kaiser-Wilhelm Society, which aimed at promoting national science; and

the “elite conception of science” in the United States. On the subject of nationalism in Sweden

her earlier work (Crawford 1984), mentioned above, provides a picture of the Swedish intellectual

climate during the late 19th and early 20th centuries as related to science, technology, and the

status of Sweden in these areas relative to other European countries. During the interwar pe-

riod, which marks the final years of Mittag-Leffler’s life and career, (Siegmund-Schultze 2001) is

2This work has been criticized by David Rowe, however. He believes that more case studies of national
communities of the type in this volume will not shed significant light on 20th century mathematical research
practices, in the sense that local research communities were the most important centers within which “mathemat-
ical practice” took place. That is, while the professionalization of mathematics on a national scale, including the
infrastructural and organizational institutions of national communities supported and promoted mathematical
research, “they had relatively little to do with actually producing it”. (Rowe 2003b).
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another source which treats the complicated process of internationalization undergone by math-

ematics during this period, including several political and ideological components on which it

was based. Notably, it also points to the theme of scientific rankings of European countries; in

the context of the International Education Board funded by the philanthropic Rockefeller Foun-

dation and the ideological and political motives which ran beneath the surface of this project,

in the interest of promoting science on an international scale European countries were conceived

of as either scientifically “advanced” or “backward”. In addition, on certain links between the

internationalization of mathematics and its so-called “modernist transformation” between 1890

and 1930, controversial as it may be,3 (Gray 2008) represents the most systematically-argued

source, and touches upon a handful of subjects of importance to the current work, including the

development of artificial languages and topics in Cantor’s theory of sets of points.

The second compilation mentioned above, namely (Bottazzini & Dahan Dalmedico 2001a),

handles developments in mathematical knowledge from the French Revolution and well into the

20th century with an attention to the scientific and cultural contexts of mathematics. One

theme which binds the chapters it contains is the understanding that different or contrasting

images of science or mathematics are key to understanding historical developments. That is,

while certain dominant images persist in our understanding of the ways in which mathematics

developed throughout history, comparative approaches taken by contrasting multiple images of

mathematics suggest that both the conception of mathematics and its practice were dependent

on the specific contexts within which mathematical activity took place. The individual papers

contained in this book span several geographical and temporal settings, with a particular focus

on developments in 19th century France and Germany, and present multiple contrasted images of

mathematics emanating from different schools, countries, and moments in history. Of particular

interest for my project is (Bottazzini 2001), which takes the perspective of Ulisse Dini (1845–

1918), an Italian mathematician who studied in Paris in the mid 1860s. Dini’s letters to Enrico

Betti (1823–1892) highlight the differing images of Paris and Berlin, the latter which replaced

the former as the dominant European mathematical centre during the second half of the 19th

century, the period in which Mittag-Leffler visited each city and developed a corresponding idea

concerning their respective states of mathematical research and education, one which would

influence his own vision for developing mathematical activity in Sweden several years after his

return to Scandinavia.

Another important compilation which treats mathematics during the late 19th and early 20th

centuries is (Goldstein et al. 1996). The objective of this volume was to undermine the apparent

transparency of the then-current canonical history of mathematics, which overlooks many crucial

developments which occurred outside of the European continent and within less-central contexts.

3On this subject see the remarks of Leo Corry in his forthcoming work, currently published here: http:
//www.tau.ac.il/~corry/publications/articles/Math-Modernism.html.
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Of particular interest in the context of this thesis is the introduction to this volume, in which

the editors draw attention to the importance of historiographical care in working with concepts

historians of mathematics often take for granted, such as the problematic notions of “Europe”

and even “mathematics”. This point inspires my discussion of the notion “international” in

Chapter 6. Of particular interest in this volume are (Gray 1996), (Ritter 1996), and (Gispert

1996). The first of these papers attempts to tease out several features of the French, German,

Italian, and English national backgrounds in order to better understand some of the differences

in mathematical style and content during different parts of 19th century Europe. The second,

to be discussed shortly, considers some of the different peripheral geographical contexts within

which “European mathematics” was practiced, and the third, in depicting aspects of Italian

publication practices in mathematics prior to 1875, provides a background for the Italian use

of Acta Mathematica and a comparative case for assessing mathematical publishing practices in

Sweden.

It is worth mentioning also, in connection with my investigation of the roles of Acta Math-

ematica in Italy conducted in Chapter 6, that numerous additional works exist concerning the

state of mathematics in Italy between unification and the mid-20th century, among others (Guer-

raggio & Nastasi 2005), (Bottazzini 1981), (Bottazzini 1992), and Bottazzini (1994), and more

broadly concerning the political and intellectual climates, such as (Paoloni & Simili 2008) and

(Pancaldi 1993). These works are informative of the development of Italian mathematics and

mathematical publication practices there and the intellectual climate which characterized Italy

during this period.

Jeanne Peiffer has referred to periodicals as representing a communication system charac-

terized by the publication of excerpts of recent books, memoirs, and scientific news at regular

intervals and under the same title (Peiffer 2009). The broadness of this notion demonstrates the

difficulty one faces in attempting to reflect upon the roles and uses of journals without situating

the discussion within a particular temporal and even geographical context since, for instance,

one cannot assume that a journal served the same functions and held the same ideological value

during the late 17th century as it did in the early 20th century. During this period new journals

were created which differed significantly from those which had previously existed, due, among

other things, to increasing levels of specialization of authors and audiences, to increasing or de-

creasing geographical dispersion, to their relationships to academies, and even the to commercial

or personal agendas motivating the editors. Furthermore, journals came to resemble less and

less the correspondence-based publications of the 17th and 18th centuries, such that instead of

excerpts of letters 19th century journals came primarily to publish formal articles.

As such, the nature of mathematical journals changed markedly in many ways between the

17th and early 20th centuries, not only through the professionalization and increasing specializa-

tion of mathematics, but also through the formation of nation states. A number of sources which
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point to these changes and which situate such developments within a broader context have been

discussed above, including (Barrow-Green 2002), (Brigaglia 2002), (Brigaglia 1993), (Lützen

2002), and (Gispert 1996). Others can be found in (Ausejo & Hormigon 1993), another compi-

lation of interest which contains works that highlight the importance of mathematical journals

during this time in developing international relations, in the structuring of local mathematical

communities, and in the development of new fields of mathematics.

Finally, it is necessary to mention the literature concerning centre-periphery relations and the

context of Scandinavian science in the 19th- and 20th centuries. On the former topic, the Science

and Technology in the European Periphery (STEP) group is actively engaged in work, including

(Gavroglu et al. 2008). One focus in this paper is to advocate a shift away from the earlier

understanding that scientific knowledge is transmitted from the so-called centres and received in

the peripheries to the understanding that it is instead appropriated in the latter, a process which

emphasizes the changes in this knowledge introduced by peripheral scientists. (Simon & Herran

2008a), a compilation of essays from scholars affiliated with the STEP group, also deals with

the issue of geographies of scientific centres and peripheries with an aim, through comparative

analysis across different geographical and temporal contexts, of providing a new perspective, as

well as historiographical fodder for big picture histories which “satisfactorily assess the complex

diversity of science as a human practice” (Simon & Herran 2008a, p. 11). Other works include

(Ritter 1996), which considers the limits of European mathematics by touching upon the cases

of China, Japan, Bohemia and Moravia, Poland, Greece, and Iberia, and (Gizycki 1973), which

is significantly older but nevertheless offers some interesting remarks on what he perceives as

the competitive relationship of the peripheral community to the centre, such that peripheral

communities gain on the centre by selecting from the kinds of influence radiating from the centre

and adopting those which correspond to existing conditions or those which can be adapted and

constitute improvements.

Others, however, find little use for centre-periphery dichotomies. Kapil Raj, for instance,

believes that the apparent model of the centre is partly constructed by the periphery — that the

reception of the model in the periphery resonates in the centre as a form of self-image — and

that by implementing such models we might obscure more subtle relations between localities

(see, for instance, Raj 2007). I shall touch upon the issues of centres and peripheries and

specifically Mittag-Leffler’s constructions of identities adhering to these themes in Chapter 4.

By taking into account local conditions it becomes possible to examine whether or not such

themes are truly appropriate in understanding the ways in which Mittag-Leffler and others

approached their professions and scientific activities. One point I will elucidate is that these

categories of “centre” and “periphery”, roughly speaking, appeared as useful to certain actors in

the sense that in understanding their apparent distance from central developments they were

able to develop strategies for overcoming it. Some of these strategies involved measures aimed
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at aligning local educational programs and organizational structures more closely with those

of the apparent centres. Others, however, involved addressing and contributing directly to the

developing international space instead of appealing to or attempting to adhere to the individual

communities of importance. This was true in the case of neutral countries such as Sweden, the

intellectual and political climates of which produced an understanding that in times of political

unrest the neutral countries had a special role to play in international scientific activity.

On this matter, it is important to consider studies of certain specificities of Scandinavian

science during this period that warrant particular attention. As Sørensen and Siegmund-Schultze

have pointed out in (Siegmund-Schultze & Sørensen 2006b), certain characteristics differentiated

Scandinavian science and technology from those of the rest of Europe, and in particular the

small scale of the countries and thereby the small potential for scientific communities there;

the importance of individuals in countering problems related to (geographical) isolation and

communication; the geographically peripheral positions of the Scandinavian countries; the local

and national traditions in science and technology; and the political neutrality and liberality of

these countries (for short discussions on these themes see Siegmund-Schultze & Sørensen 2006b,

pp. 14-18). Neutrality was, as we shall see, of great importance for the niche Mittag-Leffler

carved for Scandinavian mathematicians. This theme, and that of scientific internationalism,

is treated in (Widmalm 1995) in the context of the controversy surrounding the choice of Fritz

Haber for the 1919 Nobel Prize in chemistry. On the matter of local and national traditions

in science and technology, certain works on the history of Stockholms Högskola and the history

of Uppsala University such as (Bedoire & Thullberg 1978, 1987), (Nugent 2004), (Wisselgren

n.d.), (Svensson 1982), and (Heinonen 2006) are important in understanding the culture and

administration of university education in Sweden during the 19th and early 20th centuries, and

the historical foundations on which it was based.

1.2 Research Questions and Methodology

This thesis addresses a wide variety of questions at different levels. Many are specific to individual

areas of Mittag-Leffler’s career or to correspondingly linked themes and accordingly, these shall

be outlined in the chapters which follow. Several overarching questions, however, have shaped

my line of inquiry for this project as a whole, and have helped to link the different chapters as

a cohesive set of analyses. While these shall be answered in the context of the activities, aims,

agendas of an individual, Mittag-Leffler, and the ways in which they resonated with different

contexts and spaces, they reflect broader themes, several of which are of interest to longue durée

historical topics.

These questions, which are centered about both processes which influenced the development

of mathematics as a discipline and social activity, and the doctrines on which they were based,
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are as follows:

Beginning with the topic of disciplinary professionalization, a matter of relevance to the

study of 19th and 20th century mathematics more broadly, how and why, in a specific context

— here Stockholm, and Sweden more broadly — does mathematics evolve into, or become shaped

into a modern, professionalized discipline by taking on certain features that we now think of as

standard? These features include, but are not limited to, the instilling of research ideologies and

research training in students, practices of publishing and communicating mathematical treatises,

the establishment of scientific congresses and associations, and the cultivation of extensive, even

international networks of contacts.

Turning to the related but distinct process of “internationalization” undergone by mathe-

matics during roughly the same period, how and why do the features mentioned above resonate

with the broader background of rapid international change in the period prior to the First World

War? Then, focusing on the various rhetorics on which international scientific activity was based,

how are such features, essentially markers of the professionalization of the discipline, linked to

nationalism in the age of nation stages, and practices of comparison and competition between

nations, and how were strategies for taking on these features tailored to specific local contexts?

Moreover, how far did the international, transnational, and multinational activity which flour-

ished during this period serve national or local aims? What did it mean to be “international”

within different contexts and how was this characterization useful?

Shifting focus finally to the level of the individual mathematician as a locus of activity, how

does a man of ambition and diplomatic skill fashion his career around such transforming scientific

practice, elevating himself to an international player of the first rank in a highly charged and

competitive environment? How did he use his nationality, his contacts, and his mathematical

and social skills?

Although Mittag-Leffler clearly serves as a focal point for many of the analyses presented

in this dissertation, it is not the intention to provide another biography of this individual.

While biographical studies are useful in illuminating the domestic, political, and cultural lives

behind scientific activity and can thus provide rich contexts for understanding the development

of science in a broader framework, and while I shall rely upon biographical material and in

particular (Stubhaug 2010) in constructing my analyses, a biographical approach is not ideal

for developing a deeper understanding of the connections between the the actor and the social

contexts in which he is situated and accordingly, is not suited for developing answers to the

questions I have posed above.

One approach which affords the possibility to dig deeply into the landscape in which scientific

activity is rooted is that of the microhistory, for the investigation of small units through extensive

collections of source materials, and sometimes all of the available written sources within a given

context, places a clear focus on the contexts in which historical events unfolded and by which
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they were shaped. While many in the history of science are calling for new “big picture” studies

in light of the perceived disciplinary crisis, studies which address the specificities involved in

the production of scientific knowledge and the social history of science in specific local settings

(achieved, for instance, by focusing on individuals, specific contexts or events) help to inform

our discussions of macrohistorical themes. Indeed, the task of microhistories, that of “asking

large questions in small places”, to quote Charles Joyner in (Joyner 1999, p. 1), as opposed to

presenting simple case studies, is an aim of this dissertation. To achieve this aim, however,

instead of providing an exhaustive account of a particular facet of Mittag-Leffler’s career, I shall

attempt to root a series of three case studies reflecting his mathematical activities within the

broader social, political, and intellectual contexts within which they were situated, to assess

them collectively and tease out common threads which link them.

Some of these common threads represent themes that arise in multiple contexts, both local

and national, during roughly this period. These themes give unity to Mittag-Leffler’s actions,

and are reflected not only in Mittag-Leffler’s activities in scientific organization but also those

of many of his contemporaries, as we shall see. Among the most important in understanding

the development of mathematics in Sweden during this period is the aim of attaining status as

a “civilized” country, a concern which points to the problem of reconciling one’s identity and

one’s images as perceived by others. Reflecting the aim for civilization is the desire to make

(scientific) “contributions”, and to achieve some form of validation for one’s contributions. These

themes, which reflect the terms of the actors themselves as seen in correspondences, speeches,

interviews, newspaper articles, memorandums, and mathematical text, represent an attempt to

understand and contextualize their aims and activities without resorting to anachronistic tools

or frameworks. Related to this, on the level of the individual one finds an awareness of posterity.4

Other themes to arise in this dissertation reflect the strategies of actors in achieving such aims.

In the case of Sweden and Mittag-Leffler, finding ways to be “innovative” and in particular to be

“international” was an important means of contributing to the development of mathematics. So,

too, was the establishment of scientific alliances. Underlying all of these themes are the issues

of internationalism and nationalism in their various incarnations.

Because I shall consider these themes in different contexts my narrative takes on a com-

parative bent. I find this constructive, for comparative history helps the historian to better

understand the different factors which hindered or supported the emergence of different scien-

tific communities on an international stage, and thereby to nuance the criteria by which centrality

or peripherality are gauged. I shall consider in this dissertation, for instance, the differences in

the goals expressed by Mittag-Leffler and his Italian colleagues related to the standings within

mathematics of their respective national communities. A comparative approach also allows the

4Here, Mittag-Leffler’s keen interest in his own posterity alerts one to the fact that his remarks and, moreover,
his own constructions of history must be viewed as such — as historical constructions.
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historian to test the validity and explanatory power of historiographical frameworks and even

terminology used in historical discourse, and for certain issues such as the assessment of sci-

entific internationality, provides a means of understanding local and national parameters, and

subsequently of conceptualizing some of the national and international facets of scientific ac-

tivity (Simon & Herran 2008a, pp. 6-16). Doing so can help us to assess, among other things,

the appropriateness of the term “international” as a means of characterizing different forms of

mathematical and scientific activity which involved multiple nations.

In adopting an approach which aims to contextualize a collection of case studies in order to

both deepen our understanding of the history of mathematics within a specific local context,

and to contribute to discussions of overlying issues in the history of mathematics, the method

reflected in the aims of the editors of the volume (Simon & Herran 2008b), the introduction

to which indicates that authors were encouraged “to use the tools of comparative history in

their analyses, and to connect their local case studies with issues relevant in an international

or transnational level” (Simon & Herran 2008a, p. 12) according to the conviction that when

contextualized histories of local developments are aligned using the tool of comparative history

and integrated within a macrohistorical framework, it becomes possible to develop more relevant

historical questions, which resonate on a larger historical scale.

1.2.1 Remarks on the Archival Material Utilized

In this dissertation I rely heavily on archival materials located at the Institut Mittag-Leffler in

Djursholm and to a lesser extent at the Royal Swedish Library in Stockholm. The former houses

Mittag-Leffler’s incoming scientific correspondence (organized by sender and filed chronologi-

cally) and drafts of his outgoing scientific letters (organized chronologically in letter boxes). The

latter houses a collection of manuscripts. Those filed under Mittag-Leffler’s name5 have been

organized into 509 volumes (G1 through G509), each of which is located in a box, and include

among other things conference proceedings, speeches given by Mittag-Leffler at various scientific

and political events, telegrams, newspaper clipping, etc. The Institut Mittag-Leffler provides a

catalogue of these materials, but it appears that we lack a satisfactory overview of their contents,

which are coarsely sorted at best according to topic and year or years, and, despite the sum-

maries provided of the contents, often such that the catalogue only corresponds rather loosely to

the materials contained within a given box. These sources are a rich source for microhistorical

work pertaining to Mittag-Leffler, and while Stubhaug has made use of much material in his

biography, there remain many possibilities for future study.

In documenting these sources I have utilized the following system. All letters written to

Mittag-Leffler are, unless otherwise stated, unpublished manuscripts contained in Mittag-Leffler’s

5There is also a collection of manuscripts pertaining to Mittag-Leffler’s brother Fritz Leffler.
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incoming scientific correspondence, located at the Institut Mittag-Leffler in Djursholm, Sweden.

These have been sorted first by author, and then chronologically, and are indexed accordingly.

Some letters sent by Mittag-Leffler can be found in the same letter collection just mentioned.6

These have been sorted first by the recipient, and then chronologically, and are indexed accord-

ingly. Generally, however, Mittag-Leffler’s outgoing correspondence is contained in letter boxes

at the Institut Mittag-Leffler. These are sorted chronologically but are not indexed by author.

In what follows I denote these sources by Letter from [sender] to [recipient], [day month year],

Institut Mittag-Leffler.

On the matter of archival material, it is prudent to discuss the issue of the possibility of

linguistic difficulties presented by the fact in corresponding with Mittag-Leffler a number of

authors to be discussed here were not writing in their native language. This, in turn, may affect

aspects of their style and our interpretation of their words and sentiments. An awareness of

this is especially relevant in conducting the analyses of the roles of Acta Mathematica in Italy

presented in Chapter 6, for the Italians writing to Mittag-Leffler wrote almost exclusively in

French. Some Italian authors, for instance, transplanted into French a level of formal address

that was less usual in the French of that day. Notably, Chapters 5 and 7 pose far fewer obstacles

of this sort, due to the fact that the similarities of the Scandinavian languages (with the obvious

exception of Finnish) afforded authors from Denmark, Norway, and Sweden (and also Finns for

whom Swedish was the first language) the possibility to write in their native languages.

On the whole, I shall remark that such details do not pose a serious obstacle in assessing the

content or the attitude expressed in the author’s remarks. When exceptions occur that can be

detected, they are noted. However, in general the matter of sincerity or politeness is more of an

issue than language as such.

1.3 On the Notion of an “International Space”

Among the terminology which requires special attention in this work is what I choose to refer to

as an “international space” within which mathematical activities and institutional developments

could be situated. This space, which according to my definition emerged in the 19th century and

profoundly marked mathematics during that period and in the years which followed, represents an

artefact of the age of nation states and the development of a new internationalist rhetoric which

arose through an increase in transnational activities in science and culture during this period,

aided by the establishment of new mathematical infrastructures such as journals, congresses,

unions, and committees.

The decades prior to and following the turn of the 20th century represent a period of intense

reflection and debate on the importance of the nation state, the modern concept of which arose
6This includes his letters to Cantor, Kovalevskaya, Ernst Schering, and Carl Johan Malmsten.
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in the 19th century and was influenced in particular by the emergence of Italy and Germany as

unified and centralized states, respectively in 1861 and 1866. This period was marked by the

development of national identities and, correspondingly, the idea that nations could not only

cooperate with each other for cultural and scientific gain, but also compete with each other, so

to speak, for dominance in these fields. During this time the term “internationalism”, in the

words of Crawford, “came to stand for the ideological belief that governments and peoples could

act constructively together, particularly in order to abolish war and conflict, and the profusion

of practical international activities undertaken, with more or less success, in almost every field

of social activity. In a similar manner, internationalism in science partakes of both theory and

practice [. . . ]” (see Crawford 1992, p. 29).7 Science, a matter of national pride, also became a

matter of shared concern and responsibility through the growth of trans-national, if not “interna-

tional” activity. While the case of mathematics in Sweden clearly demonstrates the importance

to Mittag-Leffler of developing mathematics in his homeland, international collaboration was in

fact far from accidental, and deliberately connected

Assessing Mittag-Leffler’s place within the international space in a way that is sensitive to

the period and to the language and ambitions of the actors is problematic, for it is very easy to

adopt terminology that reflect current (i.e. 21st century) ideologies, masking many interesting

and important subtleties of these ideas in their early development and in specific political and

intellectual contexts. To illustrate this point, let us consider the following. Today Acta Mathe-

matica is often described as the first “international journal” of mathematics with respect to both

readers and contributors (see, for instance Barrow-Green 2002; Domar 1982; Brigaglia 1993);

similarly, the Rendiconti del Circolo Matematico di Palermo is also described as an “interna-

tional mathematical journal” (see Brigaglia 1993, p. 71). These statements typically reflect the

geographical dispersion of contributors and readers, their practice of accepting and publishing

papers in multiple languages, their independence from a specific power base or “mathematical

centre” (and notably their distances from the institutions of Berlin and Paris), and to some

extent the international rhetoric to which the editors adhered.

However, the notion of a nation and the meaning of international were in flux at the time.

Concerning the latter point, we can point to many different understandings of the notion “in-

ternational’, for instance: the socialist version of Marx and Engels; the ideological belief that

governments and peoples should act constructively together and organize the practical interna-

tional activities undertaken in fields of social activity (see Crawford 1992); and the participation

of individual nations in international events and institutions as connected to national prestige

and power, and the notion of international images and identities. Moreover, as Schröder-Gudehus

has asserted, developing science in a national context generally took priority, such that interna-

tional collaboration was generally accidental (see Schröder-Gudehus 1990, p. 114). In the words
7Here, Crawford is careful to distinguish scientific internationalism from universalism.
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of Gray, “truly international cooperation was rare”; “it is more accurate to say that around 1900

there were several national communities aware that they could, and even should, compete on an

international stage [. . . ] it was a world of nations, not an international world” (Gray 2002, p. 202).

This belief was epitomized by Nobel Foundation, the statutes of which acknowledged that “sci-

ence was essentially national” and such that scientists, “acting primarily as representatives of

their national scientific communities” were invited to designate candidates in the competition

(Crawford 1992, p. 44).

Beyond this, there were many different kinds of “international” scientific practices of indi-

viduals (as opposed to groups of nations), most notably the practice of communicating with

colleagues from different nations based on the need for scientific cooperation due to increasing

disciplinary specialization or isolation from one’s local community. As I shall argue in Chapter

6, the Italian mathematicians who published in Acta Mathematica linked the journal to individ-

ual agendas of various kinds that made use of its broad and geographically dispersed audience.

While in some cases this audience was helpful in making known a specific result, in others it

served more complex aims linked to notions of “nation” and even “civilization” such that Acta

Mathematica was consciously used as a tool in establishing a local Italian “community” with an

international identity. The journal itself, in serving this variety of agendas (not to mention those

it served Mittag-Leffler and mathematicians in Sweden), thus took on an innovative character

that, while it can be described as international, actually reflects changes not only in the working

practices of mathematicians contributing to it, but also in the rhetoric behind transnational

communication and cooperation in mathematics late in the century. ... .

In offering a rough definition of what I refer to as the developing “international space” as a

context within which the developments of mathematical knowledge, images, and identities were

situated, I will begin by citing Crawford, Shinn, and Sörlin, who remarked:

“At the same time as it consolidated its national character, science expanded into the

international arena as never before. It was at this time that the term “international

science” gained currency as a catch-all for all kinds of activities that transgressed

national borders.” (Crawford et al. 1993, p. 13)

Crawford, Shinn, and Sörlin do not provide a definition of their term “international arena”.8

This coincides with the general vagueness of this domain in which scientists and mathematicians

engaged in activities characterized as international, and corresponds moreover to the general

ambiguity of the notion itself of “international”, both in the 19th century and to historians of

mathematics and science today, a topic I will address in the following section. Here, in referring

to what I call the “international space” which became a feature and a tool of late 19th and

early 20th century mathematics, I refer specifically to the developing arena of interchange in
8Nor did any of the other contributors to this volume, though the phrase appeared in several papers.
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which individuals and groups of scholars serving as representatives of their respective countries

interacted in activities or institutions designed primarily to bring together people from different

national contexts. This practice of uniting individuals and ultimately nations was active, and

was typically carried out in favour of disciplinary development and cultural gain, both of which

were considered to be of benefit to all. However, the emphasis on contributing to this shared

development, and thus to this space, was a matter of national pride. As such, many activities

in this space masked nationalist agendas.

In characterizing the activities and ideologies which arose within and/or contributed to the

development of this space I find Schröder-Gudehus’ distinction between international (or simi-

larly, “inter-state”, i.e. interétatique) and transnational activities useful for its emphasis on the

cooperative aspect of the former. However, and in keeping with my remark above, I do not limit

the activities occurring in this international space to those which were strictly international —

in other words, cooperative — in nature, and allow for the presence of transnational activities.

In particular, this is reasonable in that many projects undertaken during this period were moti-

vated by both international and national agendas. We shall see that this nascent international

space for communication, identities, and ideologies is generally characterized by both cooperative

activities and ideologies based on the development of an international rhetoric, and a competitive

aspect born out of nationalism and, among other things, the relatively new practice of compar-

ing the successes and failures of nations, adopting the models of other nations, and seeking the

approval of individuals or groups from other nations. As such, the international space is also

characterized by the tension between these cooperative and competitive aspects, and moreover

between nationalism and internationalism.9

9For general literature on nationalism see, among others, (Gellner 2006; Hobsbawm 1990). I shall return to
the theme of competition in Chapter 4.



Chapter 2

Mathematics in Late 19th- and Early

20th Century Sweden

To contextualize this study of Mittag-Leffler it is both natural and important to consider the

institutional history of mathematics in Sweden around 1881, the year which marks the opening

of the first chair in mathematics at Stockholms Högskola. In this chapter I shall thus discuss

the educational institutions offering instruction in mathematics and the nature and aims of such

instruction, not only to situate Mittag-Leffler’s activities but also to convey the very roots of his

ambitions to conscientiously develop some of his brighter students as research mathematicians,

to develop Acta Mathematica as a trans-national organ for the communication of mathematical

knowledge, and to promote a form of cultural and scientific solidarity between Denmark, Norway,

Finland, and Sweden through the establishment of the Scandinavian Congress of Mathematicians.

At the beginning of the 19th century the Swedish university system was defined by two in-

stitutions, reflecting the state of Swedish education of the previous century. These were the

national universities in Uppsala and Lund, founded respectively in 1477 and 1668. These insti-

tutions, originally devoted to the reproduction of the clergy and the education of civil servants

(Svensson 1982, p. 302), retained this function within Swedish society until well into the 19th

century. However, during that period, through the complex interaction of individual aims and

government statutes, they evolved into universities within which the concept of “research” be-

came attached to the professorial posts as a “special” and even expected task (Blomqvist 1997,

p. 178).

Moreover, in the course of the 19th century they were joined by a number of additional

schools: in Stockholm, the Karolinska Institute for the study of medicine (founded in 1810, but

granted university status in 1861), Kungliga Tekniska Högskolan (the Royal Technical College

founded in 1827 as Sweden’s first polytechnic school), and Stockholms Högskola (founded in

1878 as a private university college originally devoted to the cultivation of pure science); and

20
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in Gothenburg Göteborgs Högskola (founded in 1891 as a second private university college, one

devoted not to the sciences, but the humanities) (see Blomqvist 1997; Svensson 1982).

The 19th and early 20th centuries marked a period of great change for higher education in

Sweden, as they did elsewhere. To a certain extent, these changes were related to the simultane-

ous rapid growth of Swedish industrialization. They also reflect, however, a multitude of other

factors including a set of deeply-ingrained educational traditions and, importantly, the country’s

conflicted relationship to its mid-century introduction of a version of the German educational

reforms implemented by Wilhelm von Humboldt (1769–1859) during his tenure as the head of

the newly-established Prussian department for public education following the Napoleonic Wars.

One way to begin to understand the interactions between these factors is by considering the

roles and functions of Swedish universities around the turn of the 19th century. Even from the

late 18th century Swedish intellectuals were heavily influenced by German ideas in the arts,

politics, and pedagogy (Nugent 2004, p. 25). Perhaps unsurprisingly, then, at that time Swedish

universities, too, were heavily influenced by German neo-humanist movements and by the ideals

both of Bildung, the freedom of the individual to determine his purpose and work, and of the

“honourable civil service” devoted to the idealistic state which emanated from the University of

Berlin.

Reflecting the influence of the former, one sees that just as German intellectuals feared that

state-run and utilitarian training institutes would replace the traditional universities following

the Prussian defeat at Jena in 1806, many Swedish academics, too, were opposed to the idea

that university education become mechanized and specialized (Nugent 2004, pp. 20, 25). In this

connection the University of Berlin, founded by von Humboldt in 1810, provided a specific model

of neohumanist scholarly activity, reflecting von Humboldt’s earlier experiences at the University

of Göttingen.

And, reflecting the influence of the latter, Swedish humanistic conservatives espoused the

idea that a liberal, classical education including pure science1 could produce the kind of noble

character that could serve the state well in the civil service (Svensson 1982, p. 303). This

philosophy thus legitimated the existence of the Swedish “royal university”, which provided a

liberal education to civil servants, including teachers, with a strongly chauvinistic bent (Svensson

1982, p. 301). Indeed, a classical education was necessary in Sweden for admission into high state

offices.

1That is, the education espoused was general, in contrast to one which encompasses “special” (presumably
Svensson means “specialized”) or applied disciplines (Svensson 1982, p. 303). That pure science should complement
classical studies was advocated by several German neohumanists teaching in mathematics and the natural sciences
in the early 19th century, such as Friedrich August Wolf (1759–1824), who considered mathematics as a “schooling
of thought” which both stimulated imagination and refined taste; others believed that aspects of instruction in
the physical sciences could develop a respect for causality and for the claims of positive knowledge, and, if taught
appropriately, science instruction could demonstrate the unity between life and thought (Pyenson 1983, p. 10).
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What emerged over the course of the century were debates concerning the purpose of uni-

versity education in Sweden. This ultimately led to the passing, in 1852, of a set of mandates

corresponding roughly to the 1810 Prussian reforms which explicitly stipulated the concept of

Lehrfreiheit — in Swedish, lärofrihet — outlined by Humboldt (Nugent 2004, p. 26).2

Interestingly, however, while academic study in Sweden in the late 18th- and early 19th

centuries was intended to be governed largely by Humboldtian ideals, as the historian Göran

Blomqvist indicates, for the majority of the 19th century the accompanying stipulation of the

related German ideology that university professors should actually engage in research activity

did not take root in Sweden. He asserts that “Swedish academics did not cherish the princi-

ple of Bildung durch Wissenschaft” as a means of shaping the relationship in Sweden between

scholarship and society, but instead opted to safeguard occupational interests and social posi-

tion. In particular, Blomqvist suggests that this resistance to accept Humboldt’s principles was

connected on the one hand, to the belief that Swedish universities should be free corporations,

and on the other hand, to the belief that professors should “monitor the lives of their students”

(Blomqvist 1997, p. 185).

In effect, in keeping with the emphasis on the training of civil servants at Uppsala and Lund

the role of the universities in state concerns was marked; even in the 1880s and 1890s the purpose

of the university system was to preserve social stability by providing graduates with the necessary

education and Bildung to take appropriate social and governmental roles. Within this system

higher education and research were primarily seen by the government as a political institution.

Research and teaching were generally kept separate (see Blomqvist 1997, pp. 178–193), even in

spite of the 1852 statutes which removed previously-imposed limitations on freedom of thought

and speech (Blomqvist 1997, p. 178) and stipulated that professors base their lectures not only

on examination requirements but also their own research.

Within this atmosphere the concept and role of “research” itself and the relationship of

professors to the state were contested repeatedly. Blomqvist points us to the two main, and

divergent, ideological camps of Swedish academics which took shape between roughly 1820 and

1920, one emphasizing social engagement and the other stressing autonomy, expressed by the

notions of the “Ship of State” — reflecting the aspiration of scholars to influence the state —

and the “Ivory Tower” — representing secluded scholarship influenced only by issues internal to

the discipline at hand (see Blomqvist 1997, p. 184). When government statutes passed in 1908

proclaimed the primary role of the university professor as that of teaching, professors reacted

strongly, reflecting heated debates of the past twenty years concerning the extent to which

2According to Nugent, the related concept of Lernfreiheit, which in Sweden became known as studiefrihet,
was only implied, and not clearly articulated by the institution of lärofreihet. It was the idea that the freedom
of professors to teach what they wished would, albeit indirectly, awaken the independence of students. This
independence was reinforced additionally by the lack of attendance requirements on the part of students (see
Nugent 2004, p. 26).
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academics and in particular scientists should serve only the “general republic of the sciences” —

as opposed to any government, as well as the factors which ought to influence scholarly work,

and the aims and objectives according to which academics should be judged by the universities,

their colleagues, and the state (Svensson 1982, pp. 179-183).3

Beyond these debates, scholars and scientists were also implicated in a newer discourse as-

sociated with the belated and rapid period of Swedish industrialization, and took a variety of

positions both supporting and contesting aspects of the changes that this fostered. Where in-

dustry had revolutionized the material conditions for, among others, the English, Americans,

Germans, and later the Japanese and Russians, with steamboats replacing sailing ships and the

gradual spread of railroads emanating from Prussia, Sweden was comparatively untouched until

the later 19th century; according to the historian Franklin Scott, “passivity and poverty were

the hallmarks of the first half of the nineteenth century” (Scott 1988, p. 436).

The transition into industrialism in Sweden did not really take off until roughly the last third

of the century, the period marked by Alfred Nobel’s discovery of dynamite (1863) and Gustaf

de Laval’s (1845–1913) development of a steam turbine (circa 1890). Already in the 1820s,

however, steps in that direction were clear, as evidenced by the construction of the Göta Canal

through the efforts of Balzar von Platen (1766–1829), Samuel Owen (1774–1854), John Ericsson

(1803–1899), and Nils Erics

When Swedish industrialization did occur, in many ways it was linked primarily to the raw

materials offered by the landscape, such that mines, forests, agriculture, and the investments

attached to them flourished first (see Scott 1988, p. 436-437).4 Reflecting these developments,

among the many and varied technical schools founded in the decades prior to the establishment of

Stockholms Högskola were state-financed institutions for nautical training (from 1842), forestry

schools (from 1860), and agricultural colleges (from 1887). Numerous vocational colleges were

also established from the middle of the 19th century, increasing dramatically from 35 by the turn

of the 19th century to 66 by 1909. These developments all represent, according to Blomström

and Kokko, state-level and privately-funded efforts to improve Swedish industrialization during

this period (see Blomström, M. and Kokko, A. 2007, p. 225). These milieux, however, do not

appear to have been highly productive of mathematical work at an advanced level, and as such,

3Blomqvist also suggests that to some extent, these two relationships manifested themselves somewhat dif-
ferently in the two national universities in Uppsala and Lund. At the former, one witnessed an emphasis on the
responsibility of academics and academia outside of science and scholarship, and within society more broadly. At
the latter, the faculty of which evidently felt less threat from the state, the central issues had more to do with the
professional interest and the status of academics as a group. As he points out, citing the Lund philosopher Hans
Larsson, who taught at Lund but “had personal experience of Uppsala”, the motto of Uppsala University was
“Free thinking is good, but right thinking is better”, while at Lund, one believed that “nothing unworthy of the
muses” had a place there (Blomqvist 1997, p. 194). In terms of differences there between mathematical education
and research in particular, I shall return to this topic at the end of this section, and again in Chapter 5.

4Though this is a rather strong claim, it seems possible that this may provide a partial explanation for why
mathematics as a discipline, and in particular pure mathematics, was not a focal point of Swedish society until
late in the century, as I shall further discuss later in this section.



24 CHAPTER 2. MATHEMATICS IN SWEDEN

will not be further discussed in this context.

The history of the foundation of Stockholms Högskola, which emerged as a result of opposition

to the conservatives, who valued education above all for its capacity to confer social status, by

more progressive groups in the nation’s capital, warrants some attention at this point.

When Stockholms Högskola was founded, it represented the fruit of long-laid plans for an

institution of higher learning for the communication and exchange of scientific ideas within the

Swedish national capital, and the results of decades of debate in the 19th century described as

having been between liberals in Stockholm and conservatives in Uppsala concerning the roles of

the Swedish university in society. This debate gained in momentum from the 1820s, and revolved

in part around the traditional role of Swedish universities of training civil servants and in part

around the appropriate distance of a university from the state and its people, a problem connected

to the social utility of higher education, as mentioned above. Among the liberal ideologists was

the attorney Johan Gabriel Richert (1784–1864), who argued that the university concept itself

was a relic of the Middle Ages and contributed to social injustices and class inequalities. He

and his supporters believed that the university instead ought to serve the needs of the state

and its people, and to do this its best placement was in the nation’s capital, at the heart of

society (Bedoire & Thullberg 1978, pp. 13-14). In contrast, the conservatives took a stance

which emphasized romantic ideals concerning the necessity of pursuing mathematics and science

in the philosophical spirit, and alongside an education in classical studies, such that students

were granted the necessary theoretical knowledge to keep them from pursuing their careers in the

sort of mechanical routine held in contempt by romanticism (Lindroth 1976, p. 154), the main

proponents of which were specifically opposed to quantitative investigation, since it involved not

considering natural objects but abstractions of certain features they possessed at the expense of

others.

Stockholms Högskola in many respects became a compromise when it was founded in 1878.

Originally aimed to resemble the Collège de France, the institution was intended to serve as

a “liberal and modern alternative to the university and the academic liberal arts education”

(Stubhaug 2007, p. 315), and to promote the advancement of science in its purest form without

formally registered students, examinations, or degrees (Bedoire & Thullberg 1978, p. 16). During

the early- to mid-1880s this ideal granted faculty members academic freedom, allowing them

to structure study according to their own interests within the discipline for which they were

hired. Notably, as we shall see in the case of Mittag-Leffler, this afforded him the possibility

to lecture on his own research, and even to engage his students in research activity on the

same subjects. Moreover, within the context of Stockholms Högskola, which did not not confer

degrees or hold examinations until 1904, unlike in the national universities students were not

limited by curriculum-imposed restrictions and could focus only on the subjects of their interest,

allowing the possibility for them to conduct specialized study at an early stage in comparison to
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individuals educated elsewhere in Sweden.

To contrast the aims of Stockholms Högskola with those of Uppsala University, a traditional,

state-run institution, in 18875 the then-rector of the latter institution stated at Uppsala’s annual

university celebration that year that the role of the university was “to inform young people about

the fruits of scientific research” and not to demand or encourage the production of new scientific

ideas and results (Stubhaug 2010, p. 347).

In addition to their scholarly differences reflecting their respective roles within Swedish soci-

ety, in the late 19th- and early 20th centuries Stockholms Högskola also differed from the national

universities with respect to its administration, and intentionally so. Instead of the traditional

academic bodies, it had a “board of directors” and a “teachers’ council”, names which were

intended to emphasize the different nature of the institution (Stubhaug 2010, p. 270).

An additional point worth noting concerns the funding of these various institutions. Stock-

holms Högskola and Göteborgs Högskola were more heavily dependent on private donations than

the universities in Uppsala and Lund. Of the more than 10,000 Swedish philanthropic insti-

tutions which existed circa 1908, among those to invest in Stockholms Högskola and Göteborgs

Högskola were the Lorén Foundation, Stiftelsen Lars hiertas Minne, the fund of C.C. Söderström,

Renströmska fonden, and the 1901 private donations of August Röhss (Wisselgren n.d., pp. 5-6).

Because Stockholms Högskola was founded as a private institution, one without state support,

budgetary constraints did not initially allow for the establishment of permanent positions there.

This influenced its emphasis on the natural sciences and represents a key reason why teaching

in the humanities was not initially offered; those who taught at Stockholms Högskola in its early

years were scientists already working in Stockholm who could earn a living elsewhere (Bedoire

& Thullberg 1987, p. 21). The first permanent position was created in 1880 in zoology and

offered to Wilhelm Leche (1850–1927), and the following year a handful of other scientists joined

the ranks of the faculty to instruct in pure mathematics, and mineralogy and geology. These

positions were occupied, respectively, by Mittag-Leffler, and the Norwegian Waldemar Brögger

(1851–1940). At the same time, the docent Otto Pettersson (1848–1941) assumed teaching in

chemistry. Four other scientists were also attached to the institution in 1881. These were Hjal-

mar Holmgren (1822–1885) from Kungliga Tekniska Högskolan who taught mechanics, Robert

Rubenson (1829–1902) from Sweden’s Central Meteorological Institution (Den Meteorologiska

Centralanstanten) who taught in physics, and Veit Wittrock (1839–1914), professor at the Royal

Museum of Natural History (Naturhistoriska Riksmuseet), who taught in botany. Hirings in the

years that followed continued in this vein; the Danish docent Eugen Warming (1841–1924) was

called to a professorship in botany in 1881, and in 1884 Leche and Pettersson became professors

5Incidentally, this was the year marked by Mittag-Leffler’s student Phragmén’s journey to England; as I
shall demonstrate in Chapter 5, his experiences there were a stark contrast to the research-oriented education he
received at Stockholms Högskola during the previous four years.
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in their respective topics, and Sofia Kovalevskaya (1851–1891) in higher mathematical analysis.

This year also marked the creation of a position in cultural history, the first chair in the human-

ities. This was held by the writer and poet Viktor Rydberg (1828–1895) (Bedoire & Thullberg

1987, p. 25).

As one might expect in light of the compromises made in forming the institution, the history of

Stockholms Högskola was marked by clashes concerning its statutes, aims, and, like the national

universities, its place within Swedish society. Among others, the circle surrounding Albert

Lindhagen (1823–1887), the first head of Stockholms Högskola’s board of directors, pushed for

the school’s development into a national university with the right to hold examinations and grant

degrees, and essentially to see that it emerged as another state-owned university, though with a

different “professional image” (Stubhaug 2010, p. 285). As noted above, they succeeded in their

efforts in 1904. Many decades would pass, however, before the institution received university

status; this did not occur until 1960. Mittag-Leffler, an outspoken and to some extent influential

figure driving discussions concerning the nature of Stockholms Högskola, was among those against

such changes, a position he maintained for the entirety of his career.

In addition to disputes about the professional direction the institution ought to take, there

were many disagreements over the hirings of faculty members there. Mittag-Leffler, for instance,

fought long and hard to appoint the astronomer Hugo Gyldén (1841–1896), then the director

of the observatory of the Royal Swedish Academy of Science located in Stockholm, apparently

in the hopes of expanding the mathematical-natural sciences study to include astronomy.6 This

battle was won when Gyldén became associated with the college in 1888 (Stubhaug 2010, p. 311).

Even more dramatic, it would seem, was a situation in the 1894–1895 academic year in which,

due to uncertainty concerning which members in the teachers’ council had the right to vote on

the rectorship, three individuals claimed the position simultaneously (Stubhaug 2010, p. 426).

Such clashes were a smear on the reputation of the institution at that time, and took centre

stage in Swedish newspapers, as seen in see Figure 2.1.7

Although Stockholms Högskola and Göteborgs Högskola were initially intended to serve a

different role in Swedish society than the national universities, they ultimately emerged as com-

petitors, at least, as far as student enrollment was concerned. This was predicted already in

the late 1860s, as illustrated in Figure 2.2. By 1920 the the universities in Uppsala and Lund

boasted a combined enrollment of 3600 students, but another 2000 students studied in the private

institutes in Stockholm and Gothenburg (Blomqvist 1997, p. 173).

6In fact, Gyldén had been lecturing in Stockholm at the time and had even offered to teach for free, an offer
which was declined. This became known as the “Gyldén affair” (see Stubhaug 2010, p. 311).

7Sometimes, this presence in the media was due to Mittag-Leffler’s appeals to editors. In the case of Gyldén,
for instance, Mittag-Leffler urged his friend Backlund, stationed at the observatory in Pulova, to write about the
matter for Dagbladet, and ensured that it was published by going directly to the newspaper’s editor Axel Jäderin
(Stubhaug 2010, p. 311). This shall be discussed in Chapter 6.
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Figure 2.1: Barbarerna intränga på Forum — “The Barbarians enter the Forum”, published in the
Swedish magazine Söndags-nisse on 27 January 1895. This caricature depicts the winners of the first
election (represented by Mittag-Leffler) and their “opponents” (represented by Otto Pettersson and Viktor
Rydberg). The affair made multiple and dramatic appearances in the Swedish press. For more on this
story, see (Stubhaug 2010) and http://vrsidor.se/PDFveritas/ver22s57_59Rydbergsbilden.pdf,
where the image can be found.

Beyond the national universities, Kungliga Vetenskapsakademien (KVA)— the Royal Swedish

Academy of Sciences — also warrants attention as a context within which scientific and mathe-

matical activity took place during the 19th century. This is particularly true in that the Academy,

based in Stockholm, functioned as a kind of “faculty of science”, just as the Karolinska Insti-

tute served as a “faculty of medicine”, within the nation’s capital, which until the foundation

of Stockholms Högskola had no institution resembling in any way a university (Frängsmyr 1989,

p. 17).

Founded in 1739, the Royal Swedish Academy initially united scientists and politicians with a

“practical and economic view of the purpose of science” (Frängsmyr 1989, p. 3). The intention was

not to serve a learned group of scholars but rather to “bring science to the people”. For this reason,

the proceedings of the society were published in the vernacular,8 as was not atypical of the time in

the rest of Europe, so that anyone who could read had access to the newest knowledge concerning,
8This was in contrast to the Royal Society of Sciences in Uppsala, the first scientific society in Sweden,

known originally as the Collegium curicosorum and founded in 1710. The group would later be known (and
reconstituted) as Bokwetts Gillet and Societas Literaria, and published its proceedings in Latin. This Society,
however, which was centered about Uppsala University, remained local in its importance and influence and the
need for a scientific society to represent the entire country ultimately led to the foundation of the Royal Swedish
Academy of Sciences (see Frängsmyr 1989, pp. 2-3).
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Figure 2.2: Framtidsbild — “Vision of the future”, published in the Swedish magazine Söndags-nisse on
24 October 1869. This image, taken from (Bedoire & Thullberg 1978, p. 18) and published four days after
the formation of the högskolaföreningen (“The Högskola Association”; sometimes translated as the “The
Stockholm Society for Higher Education” or the “University Association”), depicts students streaming
into Stockholm by train from Lund and Uppsala, where the national universities were situated.

among other things, agriculture, industry, and handicrafts.9 That energy was primarily devoted

to matters of everyday life differentiated its scientific activity from that of the universities during

the 18th century, though in a certain sense this distinction was only theoretical (Eriksson 1989,

p. 72). As such, the proceedings in the early years of the academy contained both practical

advice in the form of observations, as well as more theoretical essays. Topics were often concrete

rather than abstract, for instance, focusing on improving one’s harvest or drawing wine from a

barrel (Frängsmyr 1989, p. 4). By about 1750, members numbered roughly 100, but by the mid

1780s, following the deaths of many “great names of Swedish science”10 and exacerbated by the

fading glamour of serious science in Sweden and the growing public disinterest in its “rational

program”, the decline of the Academy set in (Frängsmyr 1989, pp. 10-11).11

9As the historian of science and ideas Gunnar Eriksson has pointed out, however, the proceedings were
both expensive and difficult to track down, and as such, in practice they were read by a somewhat more élite
group consisting of wealthy landowners and entrepreneurs. What was more widely circulated was the Academy’s
almanac (Eriksson 1989, p. 73).

10Frängmyr cites the botanist Carl Linnaeus (1707–1778); the chemist and mineralogist Torbern Bergman
(1735–1784); the astronomer and demographer Per Wilhelm Wargentin (1717–1783); and the chemist and min-
eralogist Johan Gottschalk Wallerius 181709–1785) (Frängsmyr 1989, p. 10).

11Frängsmyr indicates that during this period, public interest turned toward “imagination and joy, song and
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This focus on the practical lasted until roughly 1818, when the chemist Jacob Berzelius

(1779–1848) became the Academy’s secretary. In spite of the Romantic natural philosophy

which dominated Swedish culture and led to the “scorn” of the exact sciences, Berzelius effec-

tively reorganized the Academy, its statutes, and program, shifting the emphasis from areas

of practical commerce to science (Frängsmyr 1989, pp. 12-13). During the second half of the

19th century, due in part to the introduction of certain travel grants, great expeditions (for

instance, to polar regions) became important as scientific activities for several academy mem-

bers, notably Nordenskiöld. These expeditions featured prominently in Swedish newspapers and

brought international renown to both Sweden and the academy (Frängsmyr 1989, p. 15).

Concerning the practical structure of the Academy itself, since the 18th century it had con-

sisted of 100 members at a time, and by the late 19th century was divided into nine sections:

pure mathematics; applied mathematics; practical mechanics; physics; chemistry and mineral-

ogy; zoology and botany; medicine; economic sciences; and general scholarship (Frängsmyr 1989,

p. 13), (Stubhaug 2010, p. 328). Each division had a number of seats between six and sixteen,

the pure mathematics section claiming only six. Each division recommended its own candidates,

and those recommendations could be voted on during plenary sessions. Although the Royal

Swedish Academy included among its members two females earlier in its history,12 they would

not elect a third until 1945, in spite of Mittag-Leffler’s campaign to have Kovalevskaya accepted

as a member from 1884.13 Mittag-Leffler became a member in 1883, at which time the other

members in his division included Holmgren, Carl Johan Malmsten (1814–1886), Theodor Daug

(1828–1888), Ole Jacob Broch (1818–1889), and Christian Frederik Lindman (1816–1901). Upon

Holmgren’s death in 1885, Matths Falk (1841–1926) was elected to fill his seat.

While the members of the Swedish Academy within the pure mathematics division utilized

the academy’s meetings and publications as a means of reporting and circulating their works,14

and as many of them also engaged in practical activities which impacted daily life in Swe-

den, including calculations related to life insurance policies, surrender values, and proportional

representation, Eriksson indicates, perhaps unsurprisingly, that they did not do so as represen-

tatives of the Academy (Eriksson 1989, p. 90). Much of their scientific activities appears to have

been conducted within the auspices of the universities and other organizations of which they

were members, such as insurance companies, the Actuarial Society of Sweden (notably, this was

music”; the king and royal Swedish court turned to “ballet, opera, and belles lettres” (Frängsmyr 1989, pp. 10-11).
12These were the Swedish “agronomist” Eva Ekeblad (1724–1786) in the late 18th century, and as a foreign

member, the Russian physicist Princess Katarina Romanova Dashkov (1743–1810) around the turn of the 19th
century (Stubhaug 2010, p. 328).

13This plan was ultimately thwarted, however, due to the wording of certain academy statutes. When a vote
was taken in December of 1885, thirteen members supported the idea of female members, while twenty-eight
were opposed, a “spectacular defeat”, according to Mittag-Leffler himself (Stubhaug 2010, p. 329). As such,
Kovalevskaya was never admitted into the Academy.

14Notably, Mittag-Leffler would also use these forums to report the works of his students, as I shall discuss in
Chapter 5.
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founded by Mittag-Leffler in 1904), and the Stockholm Observatory.

In fact, as Frängsmyr points out, when Stockholms Högskola was founded, and as it developed,

the Royal Swedish Academy became less and less important as a centre for scientific research

(Frängsmyr 1989, p. 18).15 Its members, however, played a leading role in the establishment of

Stockholms Högskola when it was founded (Frängsmyr 1989, p. 18).

The meetings of the Swedish Academy were not the only gatherings within which scientific

exchange took place on a local or regional scale. In this connection it is perhaps also prudent to

mention another general series of scientific meetings, those of the Skandinaviska naturforskar-

mötena (SN), the “Scandinavian Association for the Advancement of Science”. Founded in 1839,

these meetings, which ran irregularly until 1936 when the association was dissolved, encompassed

individuals not only from Sweden, but also from Norway and Denmark, and were intended, first

and foremost, to stimulate science in the Scandinavian north through the exchange of literature

and ideas (Eriksson 1991, p. 474), but were also connected to a joint effort to improve the so-

cial status of scientists and their respective disciplines (Eriksson 1991, p. 473), according to the

widespread understanding that the natural sciences were practiced in the service of materialism,

a belief which seems to have persisted into the 1860s (Stubhaug 2007, p. 66).

I shall touch only briefly on these meetings here, for they shall be discussed in further detail

in Chapter 7. I note, however, that while these meetings, which became an institution of sorts

for Scandinavian scientists, seem to have been well-attended during Mittag-Leffler’s early career

(at the 1872 meeting in Copenhagen, for instance, 418 individuals, of which 84 were Swedes,

participated) (Stubhaug 2010, pp. 145), and while he continued to participate in them until the

foundation of the specialized meetings in mathematics, it appears that the primary role they

served was one of bringing scholars out of the isolation imposed by the small populations of each

Scandinavian country. According to Eriksson, this was especially crucial during the first half of

the 19th century, which as mentioned above was marked by poverty, leading many scientists to

engage in their activities with meagre resources and few with whom to collaborate. However,

although many participants hoped that the meetings would encourage true collaborative efforts,

in the form of experiments carried out with scholars from different local contexts and even

different disciplines, this proved unrealistic, likely for a combination of the amount of time such

endeavors would have taken, and the problem of accessing equipment and facilities. In the words

of Eriksson, “[t]he Scandinavian Association for the Advancement of Science never became a

research institution, nor did it provide a framework for research” (Eriksson 1991, p. 476).

15This is not to suggest, however, that it did not take up other important tasks. It continued to function
as a forum for scientific debate, and served as a coordinator, among other things, of work directed towards
environmental protection, of the creation of the national parks of Sweden, and continued to maintain its natural
history collections (Frängsmyr 1989, p. 18). Among other things, it also controlled the Central Meteorological
Office, the activities of which began in 1873, and assisted in the introduction of the metric system in Sweden
during the 1870s and 1880s (see Eriksson 1989, pp. 76–86).
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The specialization of science, however, jeopardized the unity of the Scandinavian Associa-

tion for the Advancement of Science. Over the course of the 19th century specialist meetings

of Scandinavian scientists were established, including the general congress on hygiene for the

three Nordic states (founded in 1858); the Nordic meeting of physicians (founded in 1870); the

Scandinavian meeting of dentists (founded in 1886); the Nordic surgical association (founded in

1893); the Scandinavian Congress of Mathematicians (founded in 1909); the Nordic meeting of

archaeologists (founded in 1916), the Scandinavian meeting of geophysicists (founded in 1918),

and the Nordic meeting of chemists (founded in 1920) (see Eriksson 1991, p. 353). One sees

that meetings of practitioners of different branches of medicine were the first to form specialized

meetings within Scandinavian, and that mathematicians were the first of the natural scientists

to do so.

Mathematicians participated in the meetings of the Scandinavian Association for the Ad-

vancement of Science until 1898,16 the last meeting of the Association before the foundation

of the Scandinavian Congress of Mathematicians. Although the more specialized mathematical

meetings were not intended to mark the end of the interdisciplinary gatherings, this was ul-

timately the outcome. Overall, the Scandinavian Association for the Advancement of Science

ultimately lost momentum, such that in the final years of its existence most papers presented at

the joint meetings were summaries of works which had already appeared in specialized journals

(Eriksson 1991, p. 479).

The specialization and autonomy of mathematics seen here in the eventual separation of

mathematics from more general scientific meetings reflects a long period of great transformation

for mathematics in Europe and North America during the 19th century, some of the features of

which I shall now touch upon.

Since the French Revolution the study of mathematics in France had become institutionalized

through the emergence of a national system of education, the development of which was linked

to the foundation in 1794 of the École Centrale des Travaux Publics, to be renamed the following

year as École Polytechnique. In the early 19th century under Napoleon the school was intended

to provide students with a strong scientific background in mathematics, physics, and chemistry

to prepare them for a more specialized public service education in engineering. Within this

context, national standards and norms were imposed upon teaching in mathematics such that

education within the university setting received national attention.

France was not the only country within which educational reforms would critically shape

the course and quality of mathematical study during the opening decades of the 19th century.

The years following Napoleon’s 1806 defeat of the outmoded Prussian army were marked not

only by a political reconfiguration of the German states, but a series of socioeconomic, political,

16Notably, due to the dissolution of the union between Norway and Sweden in 1905, the SN did not meet
between 1898 and 1916. The meetings ceased altogether in 1936.
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and educational reforms, the latter of which sparked a new specialization of research and the

establishment of new positions within the university setting in Germany and abroad (Parshall

1996, pp. 288-295). In post-Napoleonic war Berlin, von Humboldt stressed the new — and at

this time uniquely Prussian — values emphasizing the importance of pure research over the

utilitarianism of the French educational system, and of academic freedom.17

It was within that context, and in particular at the University of Berlin, that the professoriate

became “professionalized”, and that the professorial ideal of what R. Steven Turner has referred

to as the “research imperative” developed (see R.S. Turner 1981), for the success of the Prussian

reforms in producing original research contributions and their emphasis on research-oriented

training for students through the implementation of the seminar resonated in other countries.

In particular, within mathematics academics and intellectuals in Italy and France strove to

implement similar educational models by the mid- to late 19th century. Gradually, these ideals

became basic standards within the university context. Through this process, mathematics in

much of the Europe and America became more specialized and more devoted to the production

of original research than ever before. This, however, was not a uniform development. As Karen

Parshall, among others, has remarked, some national contexts had more success than others in

implementing such changes (see Parshall 1996). Moreover, as is illuminated in the many studies

of “centres and peripheries” in mathematics and science, many European countries, including

Spain, Portugal, Greece, Poland, the Czech states, and notably, the Scandinavian countries, did

not place an emphasis on the cultivation of original research in mathematics until almost the

end of the 19th century (see, among others, Parshall 1996; Ritter 1996), a point to which I shall

return later.

In spite of the irregularity of this development, by the second half of the 19th century a newly-

professionalized professoriate had emerged, which participated in infrastructural developments

and shifts in educational norms. Many national mathematical societies were established during

this period, such as the London Mathematical Society (founded in 1865), the Société Mathé-

matique de France (founded in 1873), and the Deutsche Mathematiker-Vereinigung (founded

in 1890), and specialized journals were created to accommodate increased research production

and to improve communication in a growing community. Among those which aimed to tackle

the issue of such growth are Acta Mathematica and the Rendiconti del Circolo Matematico di

Palermo, to be discussed in Chapter 6.

Let us pause momentarily to consider the notion of “professionalization” within the context

of mathematics. Looking back upon Max Weber’s 1917 lecture on science as a calling (see

17Although, as Pyenson has emphasized, von Humboldt advocated the research and scholarly functions of
professors at Berlin primarily to hasten the training of secondary-school teachers, according to his understanding
that pedagogical skill could not be taught, and knowledge was the essential component to competent teaching
(Pyenson 1983, p. 16).
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Weber 1991) and the reformulations of Weber’s discussion since, when we refer to the profes-

sionalization of mathematics or science we generally focus on the transition of professorial duties

from primarily teaching to an activity which ultimately prioritized a research ethic and, more-

over a specialization within the field (see Schubring 1981), and also on the sharpening of the

“boundaries” which demarcate entrance into and exclusion from the profession, in this case math-

ematics. Here, the notion of “profession” often refers to the extent to which individuals adhered

to certain codes of practice including research activity intended to advance and not only diffuse

knowledge; the acquisition of certain degrees, in this case academic, granted which provide the

certification necessary to allow entrance into formal posts such as university chairs or other paid

positions; publication practices; an understanding of certain canonical texts; and even entrance

into academies or societies.

Some scholars, however, such as John Michael Heard, have argued that it is inappropriate

to refer to corresponding developments within pure mathematics as a true “professionalization”,

at least, not in certain contexts, Victorian England being an example. There, Heard argues,

pure mathematicians established their discipline by aligning pure mathematics with the fine arts

and by presenting mathematics in the language of the fine arts, instead of presenting themselves

as a group of professionals (Heard 2004, p. 212). More to the point, Heard argues that within

this context there were no professional bodies which would demarcate the group of “professional

mathematicians” from others, distinguishing who was “inside” and who was “outside” the com-

munity of practitioners. After considering the London Mathematical Society, which he deems

as the only organization to potentially serve such a role during that period, Heard determined

that the lack of “gatekeeping” — essentially anyone could be admitted into the London society,

provided membership fees were paid — meant that it ought not be considered to represent a

professionalized organization akin to those of other professions such as medicine or law, which

required, for instance, particular examinations, licenses, etc. (Heard 2004, p. 216).

In the case of pure mathematics elsewhere during this period, however, I shall position myself

differently according to my view that things were sufficiently different within other contexts to

allow us to relax this rather strict definition of professionalization in order to draw similarities

and consider similar codes of practice such as the introduction of specialized training in devel-

oping students as research mathematicians, the newfound requirement of obtaining a doctorate

or habilitation, canonical texts or mathematical knowledge which must be acquired, the high

standard of many mathematical journals, the understanding that the new group of professionals

is paid for carrying out particular duties, regimes of professional practice including teaching

and research, and so on. In Prussian Germany, for instance, we might think of the entrance to

the field of “professional” pure mathematics as defined by recruitment to universities (because

for such a job, a certain level of education was clearly required, as well as the ability to “do”

mathematics and not only to teach it), and furthermore by publication in particular journals.
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I note, however, that unlike entrance into teaching positions within the university context, in

other contexts, such as entrance to the publication of treatises in specialized journals, gatekeep-

ing was dictated primarily by a (somewhat vague) scientific standard and editorial taste rather

than formal codes of conduct.

If one considers the Swedish context in this connection, it is apparent that Mittag-Leffler

understood from an early stage, even prior to his time abroad, that a gap had formed between

the quality of mathematical studies in Sweden (or at least, at the university in Uppsala) and

studies elsewhere. In particular, at the age of 26, contact with the Danish mathematician Jørgen

Pedersen Gram (1850–1916) (four years younger than Mittag-Leffler at the time) gave Mittag-

Leffler insights about his own mathematical weaknesses and furthermore, the shortcomings of

the education in mathematics in Uppsala. Following this contact, and shortly before shortly

before his first trip to Paris and Berlin, Mittag-Leffler lamented about what he understood as

the poor quality of teaching in mathematics at Uppsala, writing to his mother about

“The foolish clowns in Uppsala who go around imagining that they are fully up-to-

date with the field, so that students have quite enough to study under them! A simple

trip to Copenhagen would convince them of their unforgivable error.” (Stubhaug

2010, p. 147).

Notably, he indicated that he was comforted by the thought of his upcoming travels, and hoped

that he might “make proper use of [them]” (Stubhaug 2010, p. 147). Mittag-Leffler would continue

to reflect upon the state of mathematics in Sweden throughout his career, a point to which I

shall return in Chapter 4.

Domar has suggested that “the primary reason for the country’s mathematics research re-

maining undeveloped and provincial for such an extended period must quite simply have been

that Sweden lacked mathematicians who, independently or through the establishment of inter-

national contacts, were able to elevate their research to an international level” (Domar 1978,

p. 2). While at face value this suggests that the country simply lacked capable mathematicians

of an international caliber, this is an oversimplified view, for as we have seen, the history which

produced this rather dismal state for mathematics in Sweden was influenced by several political,

economic, and cultural factors, and in particular a collective lack of continuous, solid founda-

tional instruction within the university setting, as well as a dearth of instructional topics of

current interest on the continent, as I shall now discuss.

The national universities in Uppsala and Lund, in the spirit of Romanticism and in light of

their societal roles as discussed above, provided little to no specialized training in mathematics

during the first half of the 19th century. That is, specialization was neither encouraged nor

practiced, and as Gårding indicates in his compilation on mathematics and mathematicians in

Sweden, the quality of the theses produced toward the magister degree in mathematics was not
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high; as late as the 1860s it was acceptable to defend work published by one’s professor, or to

present un-referenced work corresponding to results of another mathematician (Gårding 1994,

p. 9). At Uppsala and Lund, thus, according to Gårding, it was only in 1870 when the magister

degree was replaced by the candidate, the licentiate, and the doctoral, the latter of which required

a public defense of an original work, that Swedish students really began to connect with research

mathematics (Gårding 1994, p. 33). Domar indicates, however, that it was only at Lund and

Stockholm where any significant mathematical activity occurred toward the end of the 19th

century. He attributes the stagnation of conditions in Uppsala, which lasted until roughly the

turn of the 20th century, to Malmsten’s departure at the end of the 1850s, writing “It is perhaps

remarkable that mathematical research at Uppsala remained at a low level throughout the 1880s

and 90s. One supposes that the intensive and high-quality activity during that time at the

University of Stockholm should have been stimulating and encouraging. But matters of prestige

and personal differences obstructed possible contacts and hindered mathematics at Uppsala from

benefitting from events in Stockholm” (see Domar 1978, pp. 2-3).

While Kungliga Tekniska Högskolan (KTH), founded in 1827, initially emphasized practical

rather than academic instruction, it may be said to mark the beginning of higher education in

Sweden (Larsson 1993, p. 58). According to the account of Thore Ericsson, the president of the

KTH student union in 1927, given on the occasion of its centennial in 1927, the technical college

was originally intended “to receive and train young men in such tasks which would make them

suitable to enter the contemporary trade services and gradually occupy its leading positions”.18

Until the late 1920s the institution functioned primarily as a training centre for aspiring engineers,

with no official set of goals according to which it should conduct technical research (Sundin 2010,

p. 39). By the end of the 19th century, however, it had come to be seen as outmoded and in

need of reforms in order to train more engineers to satisfy the country’s developmental demands

and to improve the quality of education to keep up with the schools in other “civilized countries”

competing on the “the international race course” (Björck 1992, p. 34).

Within this context the status of mathematics was low, and represented an area of instruction

conducted in coordination with teaching in applied mechanics (Domar 1978, p. 3). Attempts to

introduce the “newfangled notion of infinitesimal calculus”, for instance, were met with resistance

in what Gårding has referred to as “a long fight for the position of mathematics” there, exemplified

by the fact that Holmgren, who occupied the professorship in mathematics there from 1857 until

his death in 1885, was forced to abandon mathematics and mechanics for part of his time there

in order to teach instead on the construction of machines (Gårding 1994, p. 27), a move which

was ordained by Knut Styffe (1824–1898), then the director of the technical college, as discussed

18“ att emottaga och utbilda unga män i sådana ämnen, som skulle göra dem lämpade att inträda i det dåtida
hantverkets tjänst och efter hand intaga dess ledande ställningar.”
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in (Althin 1970, p. 18).19

Holmgren was joined by Emil Fogelmarck (1833–1904) in 1874, but it was not until the

Swedish mathematician and astronomer Anders Lindstedt (1854–1939) was hired there in 1886

that the role of mathematics and the situation for mathematicians there is understood to have

improved. Lindstedt became rector in 1902, and around this period Mittag-Leffler’s former

students Ivar Bendixson and Helge von Koch were hired, which surely also contributed to this

improvement.20

Although the educations offered at the Swedish universities and technical institutions did

not afford students the opportunity to specialize in mathematics, and although Mittag-Leffler

understood the quality of education he received under Göran Dillner (1832–1906), his teacher at

Uppsala (who, one notices, was not elected into the Swedish Academy of Science), this should

not suggest that research activity was a foreign concept to Swedish mathematicians. Indeed,

applicants for mathematical chairs at these institutions were judged not only according to their

abilities as lecturers but also for their research papers. This is documented by Gårding, who

describes the rankings of Evald von Zeipel (1823–1893), Dillner, Victor Albert Bäcklund (1845–

1922), and Carl Fabien Emanuel Björling (1839–1910) in competition for the chair vacated by

Carl Johan Danielsson Hill (1793–1875) in 1870 according to the originality and importance of

their results (Gårding 1994, p. 36).

Some, but not all, Swedish mathematicians engaged in research activity during the 19th

century utilized foreign journals in circulating their results. Bäcklund from Lund, for instance,

published several works in the Mathematische Annalen from 1875, and tools he employed in

his geometrical research later became recognized as broadly useful and are termed Bäcklund

transformations, and Anders Wiman (1865–1959), who became known for his geometric and

algebraic works, published in foreign journals during the 1890s.21 Malmsten too, mentioned

above, also produced works which were read by foreign colleagues.

Others from the same period, however, such as Alexander Berger (1844–1901), published

predominantly (and in his case, almost exclusively, for the first thirty years of his career, i.e. until

roughly the turn of the century) in Swedish journals such as Uppsala Universitets Årsskrift,

the Nova acta Regiae Societatis Scientiarum Upsaliensis, and the papers of the Royal Swedish

Academy. Others, like Daug, published only sparsely (and, in the case of Daug, almost entirely

in the Swedish language) (Gårding 1994, pp. 65-66). Gårding has passed judgments on the
19In spite of this, however, Mittag-Leffler studied briefly in Stockholm under Holmgren during the fall of

1866. According to Stubhaug, this was because he believed, presumably after discussing matters with his teacher
Hultman, that Holmgren at KTH could offer him the best instruction in mathematics at that time (Stubhaug
2010, p. 91). Mittag-Leffler returned to Uppsala early in the new year.

20Notably, two more of Mittag-Leffler’s former students were subsequently hired at the technical college, namely
Gustaf Kobb (1863–1934) and Johannes Malmquist (1882–1952), who worked there between 1912 and 1928, and
1913 and 1948, respectively.

21Bäcklund, however, had turned primarily to activities connected to his position as professor of mechanics
and physics by the turn of the century (Domar 1978, p. 2).
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collective works of other mathematicians who similarly remained within national borders with

respect to publication practices. On Dillner he has written that his “many and long mathematical

papers are marked by his self-confidence and inability to understand the work of others” (Gårding

1994, p. 66); Falk’s papers, on the other hand, were shallow, such that he was ultimately scorned

by the mathematicians of Stockholms Högskola as an example of “the inferiority of mathematics

in Uppsala” when he was hired at Uppsala over Berger in 1899 (Gårding 1994, p. 68).

By the time Mittag-Leffler founded Acta Mathematica there were in fact several Scandina-

vian venues for the publication of mathematical treatises. The vast majority, however, were

broad in scope and addressed scientists from multiple disciplines; these included the journals

of the national academies of science, and specifically the Öfversigt af Kungliga Vetenskap-

sakademiens förhandlingar and the Bihang till Vetenskapsakademiens Handlingar of the Royal

Swedish Academy, the Skrifter of the Royal Danish Academy of Sciences and Letters (Det Kon-

gelige Danske Videnskabernes Selskab), the Skrifter of the Royal Norwegian Society of Sciences

and Letters (Det Kongelige Norske Videnskabers Selskab) and the Norwegian Academy of Science

and Letters (Det Norske Videnskaps-Akademi), the Öfversikt af Finska Vetenskaps-Societetens

Förhandlingar of the Royal Finnish Academy of Science, and Norway’s Archiv for Mathematik

og Naturvidenskab, which Sophus Lie had founded in 1876. Lie evidently saw this last journal

as an important publishing venue not only for himself, but for a new generation of Norwegian

scientists engaged in research activity he acknowledged the fact that the journal did not reach

beyond the Scandinavian north (Stubhaug 2010, p. 265).

Moreover, nowhere in the north was there a journal devoted entirely to mathematical re-

search in particular (see Barrow-Green 2002; Domar 1982, pp. 142, 3, respectively). Although

the Finnish Mathematical Society (in Finnish, Suomen matemaattinen yhdistys) was founded

in 1868, making it the oldest mathematical association in the North, its members were primar-

ily senior students and while plans for a society journal were discussed in 1880 and 1881, it

appears that such a journal was not realized for several decades (see Elfving 1981, pp. 68-69).

The Norwegian Mathematical Society (the Norsk Matematisk Forening) was founded in the au-

tumn of 1918, and began publishing the Norwegian-language Norsk Matematisk Tidskrift from

1919. The majority of papers published in the journal, however, were of an elementary nature

(Branner 2003, p. 8). The Swedish Mathematical Society (the Svenska Matematikersamfundet),

the youngest of the mathematical societies in Scandinavia, was not founded until 1950 (Branner

2003, p. 6).

The situation in Denmark was somewhat different. The Danish Mathematical Society (the

Dansk Matematisk Forening) was founded in 1873. More than ten years prior, however, begin-

ning in 1859 Hans Carl Frederik Christian Schjellerup (1827-1887) and Nicolai Georg Camillo

Tychsen (1826-1888) had created the journal Matematisk Tidsskrift. Tychsen, a polytechnician
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(polytekniker), published the periodical until 1871, at which point Hieronymus Zeuthen (1839–

1920) took over until until 1889.22 One reason for which this journal warrants attention here

is that although its target group was Danish, some foreign articles appeared amongst its pages,

especially from the other Scandinavian countries. Similarly, while the majority of the subscribers

to the journal were Danish, a number came from other parts of Scandinavia (Sørensen 2006b,

p. 200).

As Sørensen has remarked, the fact that the responsibility for the journal in its first decade

lay in the hands of a mathematician with no direct affiliation to either the academic circle centred

about the university in Copenhagen or the Latin school23 influenced the profile of the journal;

in part to ensure that the journal could survive, in its first decade Schjellerup and Tychsen

made room for works corresponding to a broad definition of mathematics. Contents ranged from

elementary topics and an exercise section corresponding to material taught at the Latin school to

more advanced material. According to Kurt Ramskov, Matematisk Tidsskrift was not intended

to be a “scientific journal”, but instead to focus on the teaching of mathematics (Ramskov

2000, p. 231). When Zeuthen took over, however, the journal took on a more research-oriented

character. In addition, Zeuthen sent an annual report concerning works published in the Danish

journal to the French Bulletin des Sciences Mathématiques (founded in 1870), which gave foreign

mathematicians an impression of mathematical activity in Denmark (and to some extent, in the

rest of Scandinavia). Interestingly, (Kleiman 1991, p. 4) indicates that Zeuthen saw the articles

in the journal as important for his development as a mathematician. As Sørensen has noted,

however, Zeuthen often published in the German periodicals, including Mathematische Annalen

and the Journal für die reine und angewandte Mathematik (Crelle’s Journal) (see Sørensen 2006b,

pp. 200-201). This suggests that Matematisk Tidsskrift did not play much of a role for those

(Danish or otherwise) publishing new research developments, in particular for those who wished

a larger (and moreover, foreign) audience.

That none of the journals just discussed were widely read outside of the Scandinavian coun-

tries suggests that publication venues may in some cases have played a role in the stagnation of

Sweden as a mathematical backwater. Perhaps more importantly, however, university statutes

and academic traditions had a tight grip on academics, to the extent that gaining recognition

for one’s work, and even the production of original research at all, were relatively unimportant

in advancing one’s career for the majority of the 19th century.

22In 1890 the journal joined under the combined name of Nyt Tidsskrift for Mathematik with a competing
journal, Maanedsskrift for den elementære Mathematik (The Monthly Journal for Elementary Mathematics),
which was founded in 1886. Its publications were then separated into two series, one for elementary material and
the other concerning more advanced topics. Until 1918 the journal was privately-run. Editors between 1859 and
1918 were Tychsen, Zeuthen (from 1871 until 1889), Christian Sophus Juel (1855–1935) (from 1890 until 1915),
and Poul Heegaard (1871–1918) (from 1916 until 1918). Since 1919 its publication has been the responsibility of
the Danish Mathematical Society (Ramskov 2000, p. 231).

23In Danish Latinskolen or Den lærde skole; later became known as gymnasiet.
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From the 1860s, however, one witnessed in both Lund and Uppsala a rising interest in

mathematics. At the former, this was evidenced by the creation of a new assistant professorship

in mathematics, which appears to have been held by Evald von Zeipel24 from 1861. There,

according to Gårding’s account, von Zeipel actually instituted a mathematical seminar devoted

to problem solving and simple lectures offered by its members. This seminar eventually split into

two groups, one advanced and one beginner. At Lund, it should be noted that C.F.E. Björling,

who was appointed professor of mathematics there in 1873, also organized seminars (Gårding

1994, p. 38). There, algebraic geometry came to dominate mathematics from roughly 1870 until

the turn of the century (Gårding 1994, p. 41).

At the latter, which already had an assistant professorship in mathematics, this could be

seen in the creation, though short-lived, of an elementary journal for physics and mathematics

(Gårding 1994, p. 33). This was the Tidskrift för matematik och fysik, founded in 1868 and

edited by Göran Dillner (1832–1906), and Robert Thalén (1827–1905), respectively professors

in mathematics, and physics, at Uppsala, and Frans Hultman (1829–1879), a mathematician

of Stockholm. Gårding suggests further that “all of mathematical Sweden wrote in Tidskrift”,

including Daug of Uppsala; lektors Emanuel Gabriel Björling (1808–1872), Lindman, Edvard

Phragmén; docents Falk and C.F.E. Björling; and Holmgren of the Royal Technical College.

Mittag-Leffler, as a schoolboy, also contributed; the problem section was popular among univer-

sity students, and focused on geometrical constructions and the conic sections (Gårding 1994,

p. 34).

Other signs of the rising interest in mathematics and, more importantly, the increasingly

critical view of mathematical study in Sweden are seen in Dillner’s reflections upon the curriculum

at Uppsala. Dillner, who was Mittag-Leffler’s mentor during his student years there, appears to

have been critical of the old tradition which required students to study many different subjects

for each degree, and wished to change this, to make Sweden less “backward” than France and

Germany. He was even awarded a grant from the Swedish government to study the universities

of the continent, and evidently reported back with the radical suggestion that schooling prior

to the scientific degree be non-compulsory (Gårding 1994, p. 66). This may have influenced

Mittag-Leffler’s own assessments of the states of mathematics in France, Germany, and Sweden.

In spite of these signs, which point to an increase in mathematical activity in Sweden and a

growing desire for infrastructural change, however, under Mittag-Leffler’s scrutiny there remained

a significant gap between mathematical education and activity in Sweden and on the continent.

In Chapter 4 I will elaborate upon this perceived gap, which form a crucial part of the framework

of my analysis of Mittag-Leffler’s mathematical activities.

24Gårding has suggested that it was Edvard von Zeipel who held this position. To my knowledge, this is
incorrect; see p. 711 of the Nordisk Familjebok, published from 1876, located at http://runeberg.org/display.
pl?mode=facsimile&work=nfcm&page=0388.



Chapter 3

A Biographical Discussion

While, as mentioned above, it is not the intention of this work to provide a biography of Mittag-

Leffler, certain discussions related to his role as a figure within Swedish society, his reception as

a “spokesman” for his discipline, his reliability and ambition and success as a businessman, and

his multifarious mathematical activities, both within and beyond the university setting, help

to shape a fuller picture of both his activities and aims and the broader social and scientific

contexts in which they developed and were received by his contemporaries.

For these reasons, and also because these discussions stand to influence our understandings

of Mittag-Leffler’s personal, professional, and scientific relations, and his relationships with the

public and the Swedish media, I shall present them here, prior to treating the three case studies

conducted, respectively, in Chapters 5, 6, and 7. In doing so, I shall begin with an assessment of

some of the activities in which Mittag-Leffler was engaged over and above his roles as professor

at Stockholms Högskola, founder and editor of Acta Mathematica, and founder and organizer of

the Scandinavian Congress of Mathematicians. In particular, I shall focus on those connected

to his efforts to promote Stockholm, and Sweden more broadly, as a centre for mathematical

research and activity on par even with the dominant communities in France and Germany.

Mittag-Leffler involved himself actively in a great deal of the mathematical and scientific ac-

tivity which took place during his career in Stockholm. And, as a member of the Royal Swedish

Academy of Science (from 1883) and as rector of Stockholms Högskola (a position he held for

two year-long stints, beginning respectively in 1885 and 1891) his position was at times advan-

tageous and was surely bolstered by his perceived status within a broad network of European

mathematicians, an aspect of his public and professional image which I shall shortly discuss.

In the context of the Royal Swedish Academy, Mittag-Leffler threw himself (often publicly)

into debates centered about, among other things, the election of new members into the Royal

Swedish Academy. In 1886 he recommended the Norwegian mathematician Carl Anton Bjerknes

(1825–1903) according to the official statutes that Norwegians could be elected in the same way as

40
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Swedes (Stubhaug 2010, p. 333); in 1893, he worked to elect Chebyshev as a foreign member; and

in 1901 he was especially active, successfully lobbying for the inclusion of Phragmén, Darboux and

Cremona, the latter two as foreign members. He was also active in more general administrative

matters, voicing his opinions on the organization of its different divisions; in 1903 he aimed

to keep mathematics alone as a separate division, in opposition to a proposal from Retzius

and Lindstedt which suggested grouping mathematics and astronomy together (Stubhaug 2010,

p. 472). And, as mentioned above, he argued in favour of the inclusion of women among the

Academy’s members.

As an Academy member he also actively made recommendations regarding nominations for

the Nobel Prize. As Elizabeth Crawford has remarked: “Once the annual awarding of the

prize commenced, Mittag-Leffler became involved in major and minor matters”, from informing

prizewinners of the decision, to celebrating their awards at his villa in Djursholm (Crawford

1984, p. 113). In particular, as she has noted, he utilized his many foreign contacts to lobby

for support for individuals he favoured, and in particular to “intervene in in favor of French

candidacies” (Crawford 1984, p. 114).1 He also hoped, through awarding prizes to certain indi-

viduals engaged on works in theoretical physics, to pave the way for awards in theoretical (that

is, highly mathematical) areas, and not only experimental sciences. Connected to this campaign

were his support for Poincaré’s nomination of the Dutchman Hendrik Lorentz (1853–1928) for

the prize in physics in 1902, and Mittag-Leffler’s nomination of Poincaré himself for the physics

prize around the same time (Stubhaug 2010, p. 480).

At Stockholms Högskola, Mittag-Leffler likewise took on a broad range of functions, among

other things lobbying for the establishment of new chairs2 and for or against the appointment of

particular individuals to at Stockholms Högskola.3 In the case of hirings in mathematics there he

was especially active. As examples of this I shall mention his successful appointment of Vilhelm

Bjerknes (1862–1951) in 1892 and his former student Ivar Fredholm (1866–1927) in 1898 (see

Stubhaug 2010, pp. 417, 445); the case of Kovalevskaya will be discussed in Chapter 5. In
1“Mustering support” for candidates was especially important for Mittag-Leffler, who was neither a member

of the Nobel Committee, nor a member of the physics section of the Royal Swedish Academy (Crawford 1984,
p. 115). In a direct comparison with his contemporary Svante Arrhenius (1859–1927), she has stated that Mittag-
Leffler “had few of the features that endeared Arrhenius to his friends” (Crawford 1984, pp. 111-112); Arrhenius is
generally understood as one of Mittag-Leffler’s greatest opponents in scientific and professional matters. Crawford
has noted, furthermore, that “Both men sought to use the prizes not just to provide recognition for individuals
whose achievements they valued, but also for what they considered significant new developments in physics and
chemistry, often those on the border of these disciplines”, positioning them “closer to science in the making”
(Crawford 1984, p. 109).

2Mittag-Leffler was instrumental in creating a position for Kovalevskaya. Eventually, in the last years of
his life, he also worked to create a position in insurance mathematics and mathematical statistics at Stockholms
Högskola (Stubhaug 2010, p. 668).

3Mittag-Leffler’s position as the rector of Stockholms Högskola appears to have been especially useful in this
connection. This was clear in his 1886 push to ensure that the teachers of Stockholms Högskola and not its board
of directors had the final word concerning appointments there, and to ensure that the city of Stockholm was
not responsible for financing the institution’s professorships (each totaling 40,000 Swedish crowns annually) (see
Stubhaug 2010, p. 335).
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addition, he later worked to appoint Marcel Riesz as a docent in 1911 (Stubhaug 2010, p. 527).

Notably, Mittag-Leffler also influenced the hirings at other Swedish institutions. This role

included both his official inclusion on evaluation committees,4 and his unofficial encourage-

ment. One clear example of the latter occurred in 1885, when Mittag-Leffler (and evidently

Kovalevskaya as well) privately urged Lindstedt (mentioned above), then at Dorpat, to apply for

a position at the Royal Technical College in Stockholm. According to Stubhaug, Mittag-Leffler

believed that this would “help ensure that in Stockholm a mathematics school was established

on a level with the best schools abroad”. Lindstedt did apply, and a short time later was hired

to teach mathematics and theoretical mechanics there (see Stubhaug 2010, pp. 327-328).

By 1916 Mittag-Leffler had also established “The Mittag-Leffler Mathematical Foundation”,

announced on his 70th birthday. The foundation was intended to promote Swedish and Nordic

mathematics and specifically pure mathematics in these countries by maintaining and expanding

Mittag-Leffler’s mathematical library (at the time estimated to contain 40,000 volumes, as well

as many pamphlets, manuscripts, and treatises), awarding stipends to gifted young men and

women from the Nordic countries for work in pure mathematics, and offering an international

prize for discoveries in pure mathematics. Mittag-Leffler and his wife willed all of their properties

to the foundation and intended for its director (who would notably receive a salary higher than

that of any teacher at a Swedish university (Stubhaug 2010, p. 585)) and board of the foundation

to be associated with the Royal Academy of Sciences.

Mittag-Leffler indicated in his will that the foundation originated from his belief that if

Sweden did not place a high value upon mathematics and “mathematical thought” its culture

would suffer (Stubhaug 2010, p. 33). As he expressed it in 1911,

“Mathematics is the language of the sciences itself, their language whose life has

become a continuous study of space and time . . . And it is a glorious language in

which to express oneself. It clings delicately and softly to Thought, and makes it

sharp, logical, consequent. Mathematics teaches humans the most important thing

of all: to think [. . . ] Mathematics is not the banality one hears about — calculating.

It requires a highly developed imagination. The greatest as well as the smallest works

of art are created, deliberately or unintentionally, according to the eternal laws of

mathematics.”5 (Source unclear, see Appendix A)

4In 1889 and 1901, for instance, Mittag-Leffler was included among the members of a committee to evaluate
candidates for a position at Uppsala (Stubhaug 2010, pp. 391, 455). In 1906, he served this role in Lund (Stubhaug
2010, p. 519).

5“Mathematiken er selve Videnskabernes Sprog, deres Sprog, hvis Liv er blevet en bestandig Forsken af
Rummet og Tiden . . . Og det er et herligt Sprog at udtrykke sig i. Det smyger sig fint og blødt om Tanken, og
gør den skarp, logisk, konsekvent. Mathematik lærer endeligt Menneskene det vigtigste af alt: at tænke [. . . ]
Mathematik er ikke, den Banalitet hører man — Regning. Min Videnskab er mere. Den kræver en højst udviklet
Fantasi. Det største som det mindste Kunstværk skabes, bevidst eller ubevidst, over Mathematikens evige Love.”;
Source unclear, see Appendix A.
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Mittag-Leffler modeled his foundation after the Institut Pasteur in Paris, aiming to use

the foundation to cultivate conditions for research developments in mathematics and educate

the broader public about the importance and purpose of pure mathematics (Stubhaug 2010,

p. 585). For the former reason in particular he saw the foundation as a necessary addition to

the mathematical environment in Stockholm, as he understood the sole task of the universities

to have remained the training of teachers and civil servants, tasks which took away from the

cultivation of pure research, and believed the scientific academy had suffered because its members

were too busy with non-Academy matters. The aims he intended his foundation to support were

necessary, he believed, if Sweden sought to “enjoy international respect” and maintain its position

as an independent nation in the years to come.6

Mittag-Leffler also enriched mathematical activity in Stockholm and the research centre he

was in the process of building by inviting visiting lecturers to Stockholms Högskola. Some, such

as Paul Painlevé (1863–1933) and Vito Volterra (1860–1940), were issued official invitations from

King Oscar II (1829–1907) upon Mittag-Leffler’s recommendation. The lectures held by Volterra

and Painlevé were open to the public,7 and as such, they were publicized in Swedish newspa-

pers. Figure 3.1, for instance, presents clips from three Swedish newspapers which announce the

upcoming two month lecture series of Volterra during the Spring of 1906. Painlevé’s visit, which

took place in 1895, took the form of a three month lecture series on analytic ordinary differen-

tial equations, an area of mathematics in which Painlevé represented an expert. According to

(Domar 1978, p. 18), the Swedish King Oscar II, who had issued the invitation, was present at

one of the lectures.8

Other visits, of which there were many, were less formal in nature.9 Stubhaug mentions

numerous visitors during the course of Mittag-Leffler’s life, including Carl Runge (1856–1927),10

6I shall return to a discussion of the notions presented in this last sentence in Chapter 6.7.1.
7The mathematician Yngve Domar, in a lecture presented in honour of the centennial of Stockholms Högskola

in 1978, has noted that the audience members numbered 30 (Domar 1978, p. 19).
8Following their lectures, upon the occasion of Stockholms Högskola’s 25th anniversary, both Volterra and

Painlevé were awarded with honorary degrees for their contributions to Stockholms Högskola. These distinguished
mathematicians were rather powerful contacts — Volterra was a senator at that point in time, and Painlevé had
just received the Prix Bordin; notably, moreover, Painlevé would begin a political career in 1906 which led to two
terms as the Prime Minister of France — likely served to bolster Mittag-Leffler’s local reputation as an important
figure within European mathematics, as I shall discuss later in this section.

9In fact, Stubhaug, in his biography of Mittag-Leffler, indicates that foreign scientists visiting Sweden often
made a stop at Mittag-Leffler’s home in Djursholm (Stubhaug 2010, p. 527).

10Stubhaug suggests that Runge, then a docent, four years after having received in doctorate from Berlin,
and shortly after Kovalevskaya’s appointment as a docent at Stockholms Högskola, came to Stockholm during
the fall of 1884. Roger Cooke, however, suggests that this visit never transpired. According to Cooke, Runge
had hoped and intended to visit Stockholm as a result of his contact with Kovalevskaya; Runge had studied in
Berlin with Dmitrii Selivanov (1855–1932), a friend of Kovalevskaya’s fellow countryman, and it was through
Kovalevskaya that Mittag-Leffler came to meet him. More generally, Cooke claims that the visit was connected
to Mittag-Leffler’s (and Kovalevskaya’s) desires to “bring some outstanding foreign and Swedish mathematicians
to Stockholm for collaboration”. This aim, as well as their hope to have Kovalevskaya permanently appointed in
Stockholm, and Mittag-Leffler’s founding of Acta Mathematica, “were part of Mittag-Leffler’s ambition to make
Stockholm into an outstanding center of mathematical research” (Cooke n.d., p. 33). Cooke indicates that both



44 CHAPTER 3. A BIOGRAPHICAL DISCUSSION

Figure 3.1: Above are three clips, each from a different Swedish newspaper, advertising the upcoming
visit of Volterra as a guest lecturer at Stockholms Högskola. The leftmost, from Nya Dagligt Allehanda,
bears the headline “An Italian lecturer at Stockholm”; the middle image, from Stockholms Dagbladet,
reads “Distinguished Italian lecturer at Stockholm”; and the rightmost, from the Swedish magazine Idun,
announces “Our famous mathematical guest”. Interestingly, Idun was an illustrated journal for women
with a focus on literature, attesting to the scope of the advertising of his visit.

Mittag-Leffler and Kovalevskaya saw Cooke as a good candidate for a visitor; he was a student of Kummer and
Weierstrass. Moreover, Mittag-Leffler indicated to Kovalevskaya that if she wished to meet with him, it would
be easy to grant Runge an appointment at Stockholms Högskola (Cooke n.d., p. 35). However, it appears that in
spite of her understanding of his talent, Kovalevskaya had cooled to Runge by then (evidently in light of what
she referred to as “the character flaw of vanity”, which was “just as overdeveloped in him as in the majority of
Germans”). She indicated to Mittag-Leffler in a letter dated 30 August 1884 that she would prefer to appoint
“any other candidate”, and mentioned Mittag-Leffler’s Finnish student Hjalmar Mellin (1854–1933) in particular.
However, the job ultimately went to Lindstedt. Cooke has speculated that Kovalevskaya’s newfound enmity
towards Runge more likely stemmed from an attack of Runge on Kovalevskaya’s doctoral dissertation (see in
particular Cooke n.d., pp. 33-36).
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James Joseph Sylvester (1814–1897),11 Ludvig Sylow (1832–1918),12 Henri Poincaré (1852–

1912),13 and Raymond Clare Archibald (1875–1956).14 Many visitors stayed for longer periods,

such as the Norwegian Øystein Ore, who visited in late 1922 and into the new year, attending

lectures at Stockholms Högskola and making use of the extensive library in Mittag-Leffler’s villa.

Mittag-Leffler hoped that Ore might receive a grant from the Mittag-Leffler foundation, but this

was evidently impossible for financial reasons. According to Stubhaug, however, Mittag-Leffler

did ensure that Ore lectured at the college during this period (Stubhaug 2010, p. 650). Some vis-

itors even remained for years, such as the Hungarian mathematician Marcel Riesz (1886–1969).

Riesz came to Sweden in 1908 and remained there for the majority of his career. In September of

1911 he became a docent at Stockholms Högskola, a position for which Mittag-Leffler strongly rec-

ommended him (Stubhaug 2010, p. 556). In 1926 Riesz took a position at the university in Lund,

from which he retired in 1952 (Gårding 1970, p. I). It was through Fredholm that Mittag-Leffler

met Riesz; Fredholm brought him to Mittag-Leffler’s villa to see Mittag-Leffler and the library,

and Mittag-Leffler arranged for his subsequent appointment at Stockholms Högskola (Stubhaug

2010, p. 527).

Furthermore, many visitors, and in particular mathematicians, came to see Mittag-Leffler

unannounced over the course of his life and career. This seems to have been especially true once

Mittag-Leffler established his villa in Djursholm, and as his reputation grew. Moreover, Mittag-

Leffler’s library came to attract guests. During the war, for instance, Einar Hille evidently wished

to be posted in Stockholm for his military service (he served as a typist in the Swedish army) so

that he might utilize Mittag-Leffler’s collection (Stubhaug 2010, p. 582).15

Generally, it is especially noteworthy that already in the mid-1880s Mittag-Leffler hoped to

establish a fund of 50,000 Swedish crowns so that the interest generated could support visiting

11Sylvester came to Stockholm in 1886, following a meeting of natural scientists in Berlin in September of
1886 which both he and Mittag-Leffler attended, and which marked their first contact with each other. Sylvester
came to Stockholm immediately after the meeting, though it is unclear as to who proposed the visit. In any case,
Sylvester attended lectures and seminars in Stockholm, as well as social gatherings. Stubhaug indicates further,
that Mittag-Leffler was able to grant him an audience with the King (Stubhaug 2010, p. 339). Following this visit,
Sylvester proposed that Mittag-Leffler send one of his students to Oxford for a visit. Mittag-Leffler suggested
Phragmén, whose journey there will be discussed in Chapter 5.

12Sylow spent much of February of 1888 in Stockholm; there, he participated in lectures and seminars (Stubhaug
2010, p. 3619). The reason for his visit is unclear.

13Mittag-Leffler hoped that Poincaré would come to Stockholm during the summer of 1905 (Stubhaug 2010,
p. 506). In connection with this visit Mittag-Leffler wished to award him the Swedish Order of the Polar Star
(Nordstjärneorden), seemingly for the second time (Stubhaug 2010, pp. 509-510); Mittag-Leffler had already
declared in late 1882 that Poincaré ought to receive the Order of the Polar Star, and during 1883 he was appointed
as a knight of the Royal Order, apparently for his role in assuring the early success of Acta Mathematica. When
Poincaré visited in Stockholm in June of 1905 he lectured at Stockholms Högskola “to a packed hall”, attended
dinners with many of the foremost Swedish scientists, and was interviewed by“numerous newspapers”. He also
met with the Swedish King (see Stubhaug 2010, pp. 509-510).

14Archibald visited Mittag-Leffler in Stockholm in June of 1922, and was again in Sweden during June of 1926,
when he came to Tällberg, where Mittag-Leffler’s summer home was situated (Stubhaug 2010, pp. 635, 665).

15Dunford, in an obituary of Hille, however, suggests that when Hille was posted, he could borrow books from
the nearby “junior college” in Stockholm (Dunford 1981, p. 304).
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lecturers in Stockholm. Among those he hoped might take advantage of such financial support

were Weierstrass, Hermite, and Kronecker. It appears that in attempting to establish this fund

Mittag-Leffler initially approached John Ericsson (of the Göta Canal, mentioned above), in the

hopes that Ericsson might contribute the entire sum. Ericsson, born in Sweden but residing

in New York, was wealthy and renowned, in particular for his invention of the ship propeller

(Stubhaug 2010, pp. 311-312). However, he ultimately contributed only smaller sums, and such

a fund was not established.

As we have seen thus far, the issue of securing funding for his various projects was never far

from Mittag-Leffler’s mind. Though contributions from his father-in-law, the wealthy General

Julius af Lindfors (1831-1903), helped him in personal matters,16 as did his many forays into

trade and business,17 external sources were ultimately necessary for the realization of his plans.

As such, and as we have seen, Mittag-Leffler interacted fairly regularly with potential donors,

especially in connection with Acta Mathematica, whether academic colleagues, Scandinavian

royalty, government officials, entrepreneurs or businessmen, and devoted a great deal of time

to the financial engagement of others in his projects, appealing directly for support through

letters and personal meetings, and often enlisting his friends and colleagues for help in matters

of persuasion. This was certainly the case in establishing and operating Acta Mathematica, one

of Mittag-Leffler’s more ambitious projects, which required a steady stream of support from the

outset.

In this connection the support of King Oscar II in particular was especially lucrative. Ac-

cording to Stubhaug, “The fact that the Swedish king [Oscar II] had so generously agreed to

become the honorary patron of the journal was something that was used to full effect” already

in the early years of the development of Acta Mathematica. Not only did the King provide

monetary support himself, but he also approved of official support from the Swedish parliament,

and honoured individuals who had “made a special effort on behalf of the journal” with a royal

medal (Stubhaug 2010, p. 287). However, Mittag-Leffler seems to have received somewhat less

support from Oscar II’s successor Gustaf V, who apparently feared the possibility of assuming

financial responsibility for the journal (Stubhaug 2010, p. 526). It is clear, however, that Gustav

V did approve certain large donations to the journal from the Swedish parliament, such as that

in 1925 mentioned above. In addition, he agreed to establish the “King Gustaf V Prize”, to be

16Specifically, these contributions were paramount in supporting an elegant lifestyle, and in particular in paying
a third of the rent of the Stockholm apartment in which Mittag-Leffler and Signe, his wife, lived in the early years
of their marriage (Stubhaug 2010, p. 294); later, the inheritance which Signe received when her father passed
away in 1903 was the key to substantial renovations to what became the palatial villa in which they lived (see
Stubhaug 2010, p. 31).

17Examples include his investments in the Bergslagen railway; his involvement in the transactions related to
developing a sewer system in Marseilles; and his investments in Swedish hydroelectric power (in 1897 Mittag-
Leffler became the owner of Umeå Vattenfall); not to mention his actuarial work which provided a substantial
supplement to his income during certain points of his career (see, respectively Stubhaug 2010, pp. 411, 414, 435,
302)



47

awarded at the 1916 International Congress of Mathematicians which was planned to be held in

Stockholm.

Clearly, Mittag-Leffler sought monetary support for his projects from different and changing

sources. In establishing the journal in 1882 Mittag-Leffler and Malmsten penned a letter intended

for the various grant-awarding authorities in the Nordic countries and other potential sponsors

of the journal. In it, they cited the tensions which continued to cling to the existing journals

in France and Germany following the Franco-Prussian War as one of the reasons for which a

new journal was important in the pursuit of scholarly exchange. More importantly, however, it

was emphasized that not only would such a journal impact Scandinavian mathematical research

positively, but that it would reap great honour upon the Nordic countries by affording them

the opportunity to steer mathematical research on a much larger geographical scale (Stubhaug

2010, p. 275). The importance of understanding the potential wishes and interests of the donors

emerges clearly here: King Oscar II agreed to serve as the patron of the journal and donated

1500 Swedish crowns from his own pocket, a move which awoke the interest of others, including

foreign scientists.18

Other private contributors in the early days of the journal were Hermite, who pledged 720

crowns toward “the establishment of a new Kalmar Union” and the Swedish book printer Beijer,

whose firm F.& G. Beijer would print the periodical. In total, through his business savvy

Mittag-Leffler secured roughly 26,000 crowns from a variety of sources, and was promised annual

contributions of 1000 crowns from the different Scandinavian governments in the years to follow

(Stubhaug 2010, p. 275).

Though the journal was off to a solid start Mittag-Leffler had to work hard both to secure new

donors and to ensure that the Swedish parliament kept its commitment of financial support. In

light of the personal opposition he faced, a topic I shall address shortly, he relied upon supporters

of the journal within the ministry and parliament such as Sixten von Friesen (1847–1921), Axel

Key (1832–1901), and Adolf Hedin (1834–1905) to speak on Acta’s behalf. Mittag-Leffler also

took advantage of his connections to members of the Swedish media; in 1885 he persuaded the

founder and editor of Dagens Nyheter, Rudolf Wall, to openly support Acta, in response to certain

skepticism related to Acta’s success, Mittag-Leffler’s methods to run it, the role of the King, etc.,

made public by the editor of Aftonbladet (Stubhaug 2010, p. 321).19 He also enlisted the help

of other editors of Acta Mathematica in obtaining the funds necessary to operate the journal.

In 1921, for instance, Acta received a donation of 10,000 crowns from the Danish Rask-Ørsted

18In fact, in 1884 the Swedish King evidently even promised to ask his Swedish ministers in Germany, the
Netherlands, and Belgium to push for subscriptions in those countries (Stubhaug 2010, p. 314).

19There appear to have been two main (though not mutually-exclusive) camps of Swedish opponents to the
government funding of Acta Mathematica. One included those who were bothered by the fact that the editors
made such little effort to publish Swedish works (see Stubhaug 2010, p. 334). The other included those who
expressed frustration based on the complicated subject matter the journal contained and its policy of publishing
articles in languages which they could not read. I shall return to this latter group further in Chapter 7.
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Organization, formed in 1919 to support science in Denmark. Due to the efforts of Nørlund and

Harald Bohr (1887–1951), the journal received from this organization annual contributions of

10,000 crowns for several years (Stubhaug 2010, p. 618).

Sometimes the funding of the journal came with conditions. Initial support from the Nor-

wegian government was conditional on three criteria: that the first volume of the journal would

carry a portrait of Abel;20 that the Norwegian mathematician Ole Jacob Broch should serve on

the journal’s editorial board; and that the Norwegian parliament, due to the presiding Norwegian

antipathy towards the Swedish King, was kept in the dark about the active role of Oscar II in

the establishment of the journal (see Stubhaug 2010, p. 292). As another example of conditional

funding, one sees that when in 1925 the Swedish parliament approved King Gustaf V’s recom-

mendation for a donation of an extra 12,000 crowns for Acta Mathematica21 as well as a sum of

15,000 crowns intended for maintenance of Mittag-Leffler’s library, which would be donated to

the Swedish Academy of Sciences upon his death, it was upon the condition that all literature

given to the editorial board of the journal was turned over to the Institute Mittag-Leffler, referred

to as “the library at the Academy of Sciences’ mathematical institute” (Stubhaug 2010, p. 659).

While new sources of funding materialized over the course of the journal’s history, other

older sources at times disappeared. The annual Finnish support of 1400 Finnish marks, for

instance, ended in 1896 when Yrjö Sakari Yrjö-Koskinen (1830–1903), a central figure in the

Finnish nationalist movement, came to power, and was not resumed until 1909, at which point it

decreased to 1000 marks (Stubhaug 2010, p. 521). The journal often ran with a deficit of several

thousand crowns,22 and to balance losses incurred through publication costs Mittag-Leffler often

contributed money from his own pocket (Stubhaug 2010, p. 521). This was one reason for which

he claims to have engaged in many of his business ventures — to ensure that Acta was run

properly and responsibly, and such that everyone but himself could receive an honorarium for

their work on the journal (Stubhaug 2010, p. 393).

Beyond the costs of printing, which by 1889 totaled 9500 crowns annually, postage,23 and

other practical matters, Mittag-Leffler also sought money for projects intended to make Acta

Mathematica a journal of the best mathematical works, regardless of the language of the con-

tributor. In particular he hoped already in 1882 to establish a fund to pay for translations of

20As such, though (Domar 1982, p. 5) quotes Mittag-Leffler as having written to Malmsten that just as Abel
had made a success of Crelle’s journal, Poincaré would make a success of their Swedish journal, the appearance
of Abel’s portrait thus does not appear to have been Mittag-Leffler’s design.

21It seems that the Danish government donated the same sum around that point in time (Stubhaug 2010,
p. 663).

22In 1888, for instance, the journal had a deficit of 2000 crowns; by 1906 it had increased to 8000 (see Stubhaug
2010, pp. 312, 521).

23Stubhaug notes that by 1921 Mittag-Leffler was working to have Acta Mathematica included under the free-
postage regulation for scientific letters, which would cut costs not only for issues circulating in Sweden but also
abroad (Stubhaug 2010, p. 618).
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manuscripts into French and German. As for the possible contributors to such a fund, Mittag-

Leffler looked to Swedish philanthropists, the first of whom was Malmsten’s friend Robert Dick-

son (1843–1924), who held a position in the Finance Department; Mittag-Leffler believed that

he might donate between 20,000 and 30,000 crowns (Stubhaug 2010, p. 289). When this support

did not materialize, Mittag-Leffler approached the engineer and industrialist Thorsten Nordenfelt

(1842–1920), who had a reputation for generosity towards individuals and enterprises he deemed

deserving (Stubhaug 2010, pp. 294-295). However, by the summer of 1884 Mittag-Leffler had

abandoned his plan of funding translations in favour of establishing a prize in mathematics in

honour of Oscar II, based on the arguments that no prize within pure mathematics existed any-

where at that point in time (and, moreover, the only other mathematical prize — the grand prix

des sciences mathématiques of the French academy — was almost never awarded to works in

analysis), and that the establishment of a prize within Sweden would honour both the country

and its Academy of Sciences, which would assume the task of selecting the winning contribution

(Stubhaug 2010, p. 313).

As such, and as I have aimed to make clear, patronage was of critical importance to Mittag-

Leffler’s activities. Without substantial support from various individuals and organizations,

many of his projects would not have gotten off the ground, and indeed, those which lacked a

strong financial grounding generally died in the planning stages.

Thus far I have described some of Mittag-Leffler’s mathematical activities, highlighted some

of his many contacts, and alluded to his relationship to the Swedish press, much of which shall

be discussed in greater depth in the chapters and sections which follow. Let us pass now to a

discussion of Mittag-Leffler as a person, and in particular, the ways in which he was received

by the public, and by friends and colleagues.24 In doing so, we shall necessarily consider several

geographical, professional, and socio-political contexts, as well as different periods of his career.

Let us begin with his years in Finland, where he taught between 1876 and 1881. While

Mittag-Leffler’s career there is not a focal point of this project, it enlightens our understanding

of certain aspects of his efforts towards shared, pan-Scandinavian mathematical infrastructures

(to be discussed further in Chapter 7) and highlights certain aspects of the nationalism in science

which was characteristic of that period across much of Europe.

Stubhaug has written that “[t]he fact that Gösta was Swedish would undoubtedly mobilize

the nationalistic opposition forces that [by 1876] marked public life in Finland” (Stubhaug 2010,

p. 199). As evidence of these forces was the new mandate that from 1872, only under special

circumstances could professors in medicine and philosophy (the latter under which mathematics

was situated) at the university in Helsinki be hired who could not teach and write fluently

in Finnish; exemption from this statute required an application to the Czar (Stubhaug 2010,

24Though it would be interesting and informative to learn more about the perspectives of Mittag-Leffler’s
students, there are few sources.
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p. 206). Mittag-Leffler had no knowledge of Finnish.

Indeed, in Helsinki Mittag-Leffler faced a certain amount of opposition from Finnish nation-

alists (Fennomanen) and the pervasive anti-Swedish sentiments which marked late 19th century

Finland. Moreover, he came to believe that there, many university teachers and students allowed

science to serve politics instead of remaining solely objective (Stubhaug 2010, p. 205). This is

clearly exemplified by his remarks to Weierstrass in a letter dated 8 June 1878 that:

“I have over 50 students and I lecture on everything alone. Besides that these damned

‘Fennomanen’ do everything possible to make my life quite sour. They value only

things that have a relationship to Finnish nationality. Such a cosmopolitan science

as mathematics naturally can’t enjoy any sympathy from them, and Weierstrassian

mathematics seems to be especially unsympathetic to them. All this doesn’t bother

me very much otherwise, but the worst is that these constant struggles take up so

much time.”25

Mittag-Leffler also chose not to attend the monthly meetings of the Helsinki mathematical as-

sociation, in part because he felt that Finnish nationalists “dominated the meetings with their

old-fashioned and ‘nationalistic’ mathematics” (Stubhaug 2010, p. 243).

As this suggests, Mittag-Leffler’s Swedish nationality coloured his reception there. So, too,

however, did his personal interactions, and it seems likely that the reception of these may have

been exacerbated by the former. In Helsinki and abroad rumours circulated about his personal

life — and specifically his conduct, as a single man, with young Finnish women — portraying

him as something of a Don Juan, a seducer who carried on with young women whom he had

no interest in marrying (Stubhaug 2010, p. 242).26 By 1879 he wrote to his mother that he

would never settle in, that he yearned to leave and forget that Finland even existed (Stubhaug

2010, p. 244). When he did leave, certainly some were happy to see him go. As the Finnish-

language (and according to Mittag-Leffler, Fennoman) newspaper Kaiku wrote upon news of his

acceptance of a position in Stockholm: “Have a good trip!” and “Long live Professor Leffler —

in Sweden!” (see Stubhaug 2010, pp. 241, 271, respectively).

Upon his return to Sweden and his appointment at Stockholms Högskola the Swedish news-

paper Ny Illustrerad Tidning featured Mittag-Leffler in a lengthy article which presented him as
25“Ich habe über 50 Schüler und ich muss allein alles vortragen. Daneben machen diese verfluchte “Fennomanen”

alles mögliches um mir das Leben recht sauer zu machen. Sie verehren nur das was auf die Finnische Nationalität
eine Beziehung hat. Eine so kosmopolitanische Wissenschaft wie die Mathematik kann bei Ihnen natürlicherweise
keine Sympathien geniessen und die Weierstrassische Mathematik scheint Ihnen ganz special unsympathetisch
zu sein. Dies alle kümmert mich sonst sehr wenig, aber das schlimme ist dass diese ewigen Streiten so viel Zeit
nehmen.” See Letter from Mittag-Leffler to Weierstrass, 7 June 1878, Institut Mittag-Leffler.

26In fact, it appears that Mittag-Leffler’s German colleague Schwarz played a role in circulating such rumours
abroad. In certain foreign circles in Germany, France, and Italy he spread the word that Mittag-Leffler was
“lustful” and “dissolute”, and “so morally degenerate that he had married Signe while he was still suffering from
syphilis”. These claims, however, were evidently defended by Picard, Poincaré, and Cantor (Stubhaug 2010,
pp. 369-370).
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a genius. Once an “absent-minded schoolboy” devoted wholly and entirely to “the infinite realm

of mathematics”, the article indicated that Mittag-Leffler had received the Swedish Byzantine

travel stipend to study mathematics abroad, and in doing so was welcomed warmly by some

of the most brilliant mathematicians of the day, and specifically by Charles Hermite in Paris

and Karl Weierstrass in Berlin. So gladly was Mittag-Leffler received by these individuals that

the former even incorporated what Weierstrass had labeled the “Mittag-Leffler Theorem” into

his lectures at the Sorbonne. The article continued by remarking that upon his return to Scan-

dinavia he was hired in Helsinki in spite of Finnish nationalist opposition, won them all over,

and returned to his homeland as a success (followed by a trail of Finnish students, no less) who

had maintained his idealism and dedication to the study of mathematics without concern for

anything but the “scholarly matter at hand”. Stubhaug suggests, further, that this depiction of

Mittag-Leffler would influence his “official image” in the years to come (for Stubhaug’s summary

see Stubhaug 2010, pp. 271-272).

This portrayal of Mittag-Leffler as a kind of “national hero”,27 however, would contrast with

his reception by certain colleagues and business associates, both in Sweden and abroad. Back

in his homeland Mittag-Leffler appears to have felt that he faced a different set of difficulties

than those he met in Finland. While still in Helsinki he wrote, for instance, of the “royal

Swedish jealousy” which he believed threatened his chances of obtaining a position in Stockholm

(Stubhaug 2010, p. 241). Indeed, some viewed him as scheming and manipulative. In Crawford’s

words, reflecting such harsh judgments of his person, Mittag-Leffler was seen as “nothing less

than a Machiavellian” for his “self-seeking pursuit of power and influence”.28 When he pushed

to promote Kovalevskaya in an effort to secure a position for her in Sweden, for instance, he was

seen as having pushed aside others (Stubhaug 2010, p. 300). A particularly striking example

of the animosity Mittag-Leffler sometimes met is revealed in the circumstances surrounding the

appointment of Arrhenius at Stockholms Högskola. It seems that when the latter arrived there,

Mittag-Leffler offered to lend him money. Arrhenius evidently saw this as an attempt to buy

his support and became one of Mittag-Leffler’s strongest opponents (Stubhaug 2010, p. 408).

Crawford indicates that Arrhenius documented his version of this exchange in his memoirs, in

which he wrote: “If I understood [Mittag-Leffler] correctly [. . . ] it was a question of buying

my support for his viewpoints. I despised him and have never since had reason to change my

opinion” (Crawford 1984, p. 112).

Not surprisingly, perhaps, Mittag-Leffler seems to have often felt that all of Sweden was

against him. He saw himself, by the time he was elected rector of Stockholms Högskola in the

fall of 1885, as a man with “few real friends and many genuine enemies”. This was evidenced, to

some extent, by the reactions of certain colleagues to his appointment; Rydberg, for instance,

27I shall touch upon the subject of “national heroes” in Chapter 4, and return to it in Chapter 8.
28Here, however, she mentions only Arrhenius.
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mentioned in the previous chapter, seems to have been involved in a campaign to prevent Mittag-

Leffler from becoming re-elected as rector of Stockholms Högskola in 1886, accusing Mittag-Leffler

of hatred and selfish motives (see Stubhaug 2010, pp. 340-341).29

Not only did Mittag-Leffler face opposition based on what were understood as his character

and his various personal interests, but he also found opponents based among other things on the

national economic implications of his grand plans and ideas. In the spring of 1886, for instance,

some Swedes believed that the country could not afford to support Acta Mathematica by doling

out 4000 crowns each year, especially in light of the fact that the majority of papers published

were not even written by Scandinavian mathematicians (Stubhaug 2010, p. 334).30

Surely, too, Mittag-Leffler’s colleagues were influenced by his constructions of his own roles

in history, clearly visible in the many speeches he gave throughout the course of his career and

through his focus on his own posterity and the legacy he would leave (see, for instance, Stubhaug

2010, p. 504).31 This seems especially apparent in the case of his Norwegian colleague Sophus

Lie (1842–1899). While in a letter to Felix Klein (1849–1925) dated 12 December 1882 Lie

would proclaim that beyond being an outstanding outstanding mathematician and an excellent

companion, Mittag-Leffler was “a good person” (Stubhaug 2000, p. 328), by 1884 he had changed

his tune. In a later letter to Klein Lie wrote that Mittag-Leffler

“considers himself the only editor [of Acta]. Even though he has me largely to thank

for the fact that Norway and Denmark have gotten together with Sweden to publish

a journal to which Norway annually contributes 1200 marks [. . . ] he has on several

occasions hurt me in the most sensational way. He is colossally arrogant. For him,

Weierstrass, Hermite, Poincaré, and [Mittag-] Leffler are the present day’s four great

mathematicians, and the latter two the greatest. The majority of others are, for him,

zeros.” (Stubhaug 2000, p. 342)

Others in different academic and intellectual spheres, however, understood Mittag-Leffler and

his actions differently. As one example of this, in an issue of Jämtlands Tidning printed in the

29It should be noted, however, that during this time Rydberg faced tensions concerning his own appointment
as a professor for life. Both Mittag-Leffler and his colleague Axel Key were dissatisfied with his appointment,
which evidently occurred without any advertisement of the post or consultation with “experts” on his capabilities
(Stubhaug 2010, p. 335).

30For more on Swedish opposition to Acta Mathematica see Chapter 7.
31It may be that concerning matters of posterity, Mittag-Leffler was influenced by his “great teacher and

fatherly friend Carl Weierstrass”. The 1926 speech Mittag-Leffler gave in connection with his 80th birthday ended
with a quotation from Weierstrass, one Mittag-Leffler claims to have heard the last time he saw Weierstrass:
“Humans die, but their thoughts remain”. In this connection it is also wise to consider a remark of Cantor,
expressed in a letter to Klein of 8 December 1895, that “[o]ne must distinguish with Weierstrass between what
he really did and the myth in which his pupils have enveloped him, so to speak, like a thick fog, in order to
strengthen and elevate their own reputation” (quotation taken from Bottazzini & Gray forthcoming, p. 416).
Beyond referring directly to the legacy he hoped to leave, Mittag-Leffler’s focus on posterity is also reflected in
the fact that he kept everything, believing many of his documents to have been of historical interest (Stubhaug
2010, p. 35). He also evidently commissioned his own death mask (Stubhaug 2010, p. 599).
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spring of 1903, he was favoured in that region as the local candidate for the First Chamber of the

Swedish parliament for his position as a “man of initiative” (Stubhaug 2010, p. 475). According

to Stubhaug, he had also previously been appointed a member of the government’s “working

committee”, a role he had to refuse due to a lack of time to devote to the activity. The reason for

this appointment, which took place already in 1884, stemmed from the nascent view of Mittag-

Leffler as “a person with a broad knowledge of international movements and with an interest in the

emerging working class” (Stubhaug 2010, p. 314). This latter perspective points to an interesting

role Mittag-Leffler served within Sweden at several points during his career, one that shall be

discussed further in Chapter 6, namely that of a “man of distinction” (märkesman).32 Moreover,

based on his strong presence in newspapers and the general perception of his international

connections, Mittag-Leffler seems also to have served simultaneously as a form of spokesman for

mathematics within Sweden and as a representative of Swedish mathematics and science to the

world abroad.

Let us pass now to Mittag-Leffler’s image outside of Sweden. In general, Mittag-Leffler seems

to have felt that he received more respect abroad. He was honoured by numerous academies

and institutions and received honorary degrees from the University of Bologna (1888), Oxford

University (1894), Cambridge University (1899), the University of Kristiania (1902), the Uni-

versity of Aberdeen (1906), and the University of St. Andrews (1911). He was also elected as a

member, often “corresponding”, “foreign”, or “honorary”, of forty-five mathematical and scientific

academies and societies in eighteen different countries between 1878 and 1926. Toward the end

of Mittag-Leffler’s life André Weil (1906–1998), who spent a month with Mittag-Leffler in Djur-

sholm in 1927 and perused his extensive collection of correspondences, would cite the revealing

and at times deeply personal letters from both Hermite and Painlevé as evidence of what he in-

terpreted as “some rare quality of sympathy in the bonds of friendship which Mittag-Leffler had

succeeded in establishing with men so diversely gifted, inducing them to confide their innermost

thoughts to him with such abandon.” Weil believed that it was these friendships, more than

Mittag-Leffler’s practical capabilities, which were at the root of his success with Acta Mathemat-

ica (see Weil 1982, pp. 11-12). However, as we have seen, outside of Sweden there were indeed

examples of animosity toward Mittag-Leffler.

It is clear, then, that Mittag-Leffler’s reception by the public and by his colleagues and

associates was often mixed, a statement which rings true of his entire career. This seems espe-

cially apparent in Stockholm, where Mittag-Leffler was not only deeply involved in the devel-

opment of Stockholms Högskola but also in work with the Victoria (Life) Insurance Company

(Lifförsäkringsaktiebolaget Victoria), which Mittag-Leffler helped to establish and for which he

32This refers to a term used by the Swedish newspaper Svenska Dagbladet in 1915 (see Unknown 1915).
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served on the board and worked as an actuary;33 forays into politics;34 and various projects in

which he had invested money, not to mention his obvious connections to King Oscar II, who was

among the patrons funding Acta Mathematica and who supported Mittag-Leffler’s invitations to

visiting scholars. Moreover, Mittag-Leffler’s outspokenness about certain issues obviously cre-

ated a certain amount of tension in other connections, as indicated by the lawsuit for defamation

of character filed against him by Prime Minister Karl Staaff (1860–1915), whom Mittag-Leffler

had accused, in 1914, of collaborating with Russian spies (see Stubhaug 2010, pp. 571–577); (see

also Mittag-Leffler 1914).35

In the closing of this section I shall reflect finally upon the extent to which Mittag-Leffler’s

many roles as a figure in Swedish society and businessman, entrepreneur, and intellectual in

Stockholm enabled him to promote Stockholm, and Stockholms Högskola in particular, as a

centre of scientific activity.

Certainly, the means by which — and the extent to which — he was able to do so differed

by context. Within Sweden in particular it appears that the different roles Mittag-Leffler played

there afforded him three primary “tools”, namely power, both on an intellectual plane and in

his capacity to organize and implement his ideas; money to increase his social status and fund

his various projects; and media presence and opportunities to voice his opinions, beliefs, and

ideals. That these tools reinforced and perpetuated each other is clear, for money often brings

power, and power money and media presence, etc. In the case of Mittag-Leffler, it is evident that

much of his clout as a mathematician stemmed initially from his contact with and support from

Weierstrass and Hermite. As Stubhaug has remarked, in a statement which is clear both locally

and in foreign contexts, “[b]y positioning himself with Weierstrass and Hermite, [Mittag-Leffler]

reaped scientific honour and respect.” In addition, and especially within Sweden Stubhaug

suggests that “By appearing as a friend of Oscar II, [Mittag-Leffler] had assumed a position

as the prince of mathematics within the King’s circle” (Stubhaug 2010, p. 327). This respect

and authority, along with Mittag-Leffler’s administrative and organizational prowess, afforded

him access to influential and highly public roles at Stockholms Högskola, as its first professor of

mathematics and later its rector. Surely too, they were helpful in convincing King Oscar II, as

well as others, to invest, as a patron or protector, in his scientific enterprises.

Let us look a bit more closely at the different points I outlined above. By virtue of the

financial benefits of his business involvements Mittag-Leffler was able to inject money from his
33To give an impression of the impact of this position on his annual salary, Stubhaug indicates that in 1883

he earned 7000 crowns as a professor at Stockholms Högskola; working as an actuary gave him an extra 2000
annually (Stubhaug 2010, p. 294).

34Stubhaug indicates that “Everyone mocked Mittag-Leffler’s attempt to establish a political platform” around
the time of the dissolution of the union between Norway and Sweden. Mittag-Leffler was portrayed in a fedora-
style hat and cape as an “Öfvermänniskan” (in German, Übermensch, i.e. “Superman”) in politics (see Stubhaug
2010, p. 628).

35As Stubhaug notes, Mittag-Leffler was eventually found innocent, because Staaff passed away before the
trial began (Stubhaug 2010, p. 577).
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own pocket into his various causes in addition to external funding he procured. Mittag-Leffler

did this repeatedly in connection with Acta Mathematica over the course of his career. And by

virtue of his roles as professor and rector at Stockholms Högskola, and his direct contact with

the college’s board of directors, Mittag-Leffler was able not only to both promote the institution

at home and abroad but also steer its development. While he was ultimately unsuccessful in

preventing its accreditation, he exerted an influence on its hiring policies and was active in its

debates. In particular, as a result of appointing Kovalevskaya Mittag-Leffler was able to promote

Stockholms Högskola as a pioneering institution, while simultaneously refuting “the prejudices

against the ability of women to think in the abstract”. This example highlights his exploitation of

and correspondence with newspapers and journals in Sweden, for in announcing her appointment

Mittag-Leffler sent Kovalevskaya’s photograph to newspapers in Sweden, Denmark, Norway, and

also London, and solicited a biographical article about her from his sister Anne-Charlotte Leffler

(1849–1892), by then an established author and playwright, and soon to become the host of

influential gatherings for individuals in Sweden’s literary and artistic circles known as “Young

Sweden” (Det unga Sverige) (Stubhaug 2010, pp. 301, 313).36

Mittag-Leffler’s utilization of his sister’s literary connections and talents highlights two other

points worthy of note. Firstly, it points to his rather shameless practice of using, to quote

Crawford, “all means available to him to promote his various causes”, which ultimately translated

to writing streams of letters and telegrams “exhorting and cajoling those he regarded as his friends

into supporting his course of action” and notably, “summoning” and “instructing” journalists from

leading Swedish newspapers “in the proper way of handling the matter”. Crawford likens such

practices to those of a “public relations man or lobbyist operating on the level of present-day

professionals” (Crawford 1984, pp. 111-112). In light of Mittag-Leffler’s exploitation of the press,

it is difficult to know the extent to which his media presence and in particular his status as a

Swedish märkesman reflect his own initiatives and connections. That is, his self-imposed media

presence may itself have perpetuated this image. In any case, Mittag-Leffler was conscious of

the role of the press in influencing both the subjects and the audience of media discourse. An

example of his awareness in this connection is revealed in his comments concerning the case of

the engineer Salomon August Andrée (1854–1897), who disappeared along with his airship and

his other crew member during an 1897 exploration of the polar region (Stubhaug 2010, p. 461).

Mittag-Leffler suggested that Andrée understood the risks involved in his mission, but that the

press, and friends who failed to stop him, drove him to go anyway. In particular, the press

“elevated” the expectations of everyone concerning Andrée’s mission, hailed as “the greatest of

the century”, making it impossible for him to back out even though prior to departing he had

36By 1884, Anne-Charlotte had published a collection of sketches of Swedish society entitled “From Life” (Ur
lifvet), and her plays “The Elf” (Elfvan) and “True Women” (Sanna kvinnor) had met critical acclaim in Germany,
Sweden, and Finland.
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lost faith that he would succeed.

Secondly, it reflects the tight knit of Sweden’s cultural and intellectual élite. That is, as the art

historian Michelle Facos has pointed out, Stockholm’s small size (which numbered approximately

300,000 inhabitants around the turn of the 20th century in comparison to the two and a half

million living in Paris) meant that “its cultural and intellectual elite were well acquainted with

each other. They read the same newspapers, frequented the same restaurants, attended the

same lectures and performances, and summered at the same resorts” (Facos 1998, p. 13). Art

critics were often academics (for instance, Carl Rupert Nyblom (1832–1907), “a champion of

National Romantic painting”, taught aesthetics at the university in Uppsala) and some became

involved in intellectual groups which originated at the national universities in Uppsala and Lund.

Furthermore, she notes that the liberal student association Verdandi37 included among its charter

members Gustaf af Geijerstam (1858–1909), a National Romantic writer, and Tor Hedberg (1862–

1931), an art critic (see Facos 1998, p. 13). Notably, this group also provided scientists “with a

reformist bent” with an outlet for their popular writings; Verdandi published extensive collections

of pamphlets by Swedish intellectuals concerning topics ranging from the origin of man, to the

solar system, to the role of women in the workplace, to the French Revolution, to the works

of Beethoven, etc.38 To quote Stubhaug, “[i]t is true that Mittag-Leffler knew everybody who

was somebody, he was active not only scientifically, but also knew all the main artists, writers

and intellectuals in general in Sweden” (Persson & Stubhaug 2005, p. 25). As such, in Sweden

during this period it appears that a position of power in one circle led to connections in multiple

spheres, which surely both supported Mittag-Leffler’s successes, and aggravated his clashes with

others.

These practices I have described, and his position within Swedish society, contributed largely

to Mittag-Leffler’s success in promoting Stockholm as a centre for scientific activity on a local

scale. But operating within foreign circles necessitated different resources and different contacts.

For Mittag-Leffler, as asserted by Crawford, much of this was accomplished by relying on a

vast network of correspondents, and in particular a group of respected friends and colleagues in

37This organization shall be mentioned again in the following chapter. Verdandi was founded in 1882 by
Karl Staaff, Hjalmar Branting (1860–1925), and Knut Wicksell (1851–1926). Interestingly, Wicksell was an
associate of Mittag-Leffler’s. According to (Gaddy 1993, p. 181), Mittag-Leffler had invited Wicksell, who had
studied mathematics and astronomy at Uppsala in the early 1870s, to commence studies under his supervision
in Helsinki. Wicksell did not travel to Helsinki, but they maintained a correspondence related to Wicksell’s
mathematical work (Gaddy 1993, p. 184). In 1885 Wicksell was also invited to serve as a director of the Lorén
foundation, a foundation for social science research on which the author Anne-Charlotte Leffler (Mittag-Leffler’s
sister), the economist Johan Leffler (Mittag-Leffler’s cousin and business associate), and Kovalevskaya also served
as directors (Gaddy 1993, p. 185). Branting, too, had a mathematical background. Having studied mathematics
and physics at the University of Uppsala, he served as an assistant to Gyldén at the Stockholm Observatory
between 1882 and 1883. He left science, however, in 1884 to pursue a career in journalism, and in 1889 became
a founder of the Swedish Social Democratic Party (see Leche et al. 1905, p. 4).

38A fairly extensive list of publications (in Swedish) can be found online through Project Runeberg, see
http://runeberg.org/tema/verdandi.html.
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multiple national contexts. As indicated above, Hermite and Weierstrass were instrumental in

this group, as their support validated, in a sense, his activities and aims. Other important players

were the young talents Mittag-Leffler cultivated at Stockholms Högskola and as contributors to

Acta Mathematica, such as Phragmén, Poincaré, and Volterra.

One way in which Mittag-Leffler was able to solidify the loyalty and assistance of his foreign

colleagues was by bestowing official honours upon them. Crawford has written that “[f]or Mittag-

Leffler, [. . . ] honors were an important means of extending his sphere of influence or, as he

himself saw it, of promoting his causes” (Crawford 1984, p. 112). While she refers here to

his understanding that winning his own awards would improve his position, I argue that he

also utilized the practice of bestowing awards to do so as well, and specifically to promote an

image of Sweden as an arbiter of scientific talent and an accorder of international scientific

recognition. Consider, for instance, the establishment of the international prize competition

sponsored by King Oscar II to mark his 60th birthday in 1889. Barrow-Green has connected

the prize to Mittag-Leffler’s enthusiastic embracement of “any opportunity to raise the profile

of Scandinavian mathematics or indeed to enhance his own reputation within the mathematical

community” (Barrow-Green 1994, p. 108). Although the committee of judges was international,

the prize was clearly associated with the Swedish state as a whole through the sponsorship of

Oscar II.39

In addition, if we consider as an example the group of Mittag-Leffler’s Italian colleagues, we

see based on his correspondences alone that in 1883 Betti was appointed Commander Second

Class of the Order of the Polar Star;40 in 1905 Volterra was appointed Knight of the Order of

the Polar Star, and in 1909 he received an honorary doctorate from Stockholms Högskola;41 and

in 1914 Pietro Blaserna (1836–1918), the mathematician and physicist, was awarded the Cross

of the Polar Star. These awards would not only serve to support Mittag-Leffler’s friends and

colleagues but also to assert that Swedish scientists were astute enough to appreciate the quality

of important foreign contributions and to pass judgments on them. If one considers the group

of Mittag-Leffler’s correspondents as a whole, there are many more examples.

To contextualize and understand the significance of such awards for Sweden as a nation

we might consider the contemporaneous establishment and development of the Nobel Prize.

Crawford, who has written extensively on this subject, has argued that for the Swedish scientists

39It surely also enhanced Mittag-Leffler’s role as a loyal and valuable subject of the King, providing further
access to the court, which was likely perceived as useful in ensuring ongoing support for Acta Mathematica.

40As in the case of Mittag-Leffler’s desire that Poincaré receive the Order of the Polar Star in the early 1880s in
connection with the establishment of Acta Mathematica, was appointed Commander Second Class, and Pafnuty
Chebyshev (1821–1894) received a royal letter of thanks for his efforts in that connection (Stubhaug 2010, pp. 289,
296).

41Eight individuals received honorary doctorates on that occasion, the dedication ceremony of the college’s
new buildings: along with Volterra were Poincaré and Painlevé, the geologist Brøgger; the botanist Warning;
the writer Verner von Heidenstam; and Gustaf Richert and Erik Johan Ljungberg, the latter two who served as
representatives of Swedish industry (Stubhaug 2010, p. 537).
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who subscribed to nationalist values, the fact that Swedish institutions were “chosen as the

adjudicators of what was seen as a worldwide contest among nations was a source of pride and

a challenge for the nation to acquit itself of this task in an honourable manner” (Crawford 1984,

p. 39). In this sense, the establishment of awards and the presentation of honours to foreign

colleagues was another important means utilized by Mittag-Leffler of promoting Sweden and

Stockholm as a centre for scientific and specifically mathematical activity.

Interestingly, however, I find it necessary to remark on the following: at several points in his

career, Mittag-Leffler seems to have considered leaving Sweden, and indeed Europe altogether.

While it is evident that he was quite patriotic in certain connections, he recorded in his diary

on several occasions that he found it impossible to maintain the level of mathematical study, in

part because there were so many conflicts at Stockholms Högskola (see Stubhaug 2010, pp. 340,

344, 373). In particular, he seems to have considered going to America, with the plan of bringing

Acta Mathematica with him. In any case, Mittag-Leffler remained in Sweden, though the extent

to which this might reflect patriotism is unclear. And there, he developed a particular set of

aims, intended expressly to improve the situation of Swedish mathematics, and to make the

world aware of such improvements.



Chapter 4

Establishing Sweden as a “Contributor”

In this chapter I shall discuss two themes which arise from my findings, and which represent

an important framework within which to situate much of the mathematical activity presented

in this dissertation. These are the notions of contributing to the development of mathemat-

ics or science, and of having one’s contributions validated by others. While these terms have

common-sense interpretations, I aim to give each a specific meaning in the context of the analy-

ses presented here, and in particular to underline they ways in which they relate to each other.

One point that the reader should take from this chapter is the understanding that in looking to

the mathematical institutions of Paris and in particular Berlin as standard bearers in terms of

their capacities to produce a particular notion of mathematical research (a topic to which I shall

shortly return), Mittag-Leffler constructed a periphery (specifically, he constructed Sweden as

peripheral), creating a relationship to what he considered to have been the centres through links

such as his adoption of the Weierstrassian program for teaching in analysis, and his celebrations

of Poincaré’s work (as done, for instance, in his 1904 speech, as we shall see, and in the 1921

volume of Acta Mathematica) as a means of turning this periphery into an actor in the inter-

national space (and specifically, into a key player) through contributing to the development of

mathematics, and then having such contributions validated.

One reason for which these themes of contributing and having contributions validated warrant

attention lies in their importance to the historical actors themselves, as I shall demonstrate. That

these actors articulated as fundamental concerns the desire to contribute, to be seen as contribu-

tors, and to have their contributions accepted and acknowledged in foreign circles, and that these

concerns ultimately motivated local or national reforms to education, research policies and prac-

tices, communication strategies, etc., reveals the potential of these themes as a non-anachronistic

means of understanding and contextualizing many aspects of the institutionalization and profes-

sionalization of mathematics and science during the late 19th and early 20th centuries. As such,

Mittag-Leffler identified the act and aim of contributing to the development of mathematics as an

59
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important framework for mathematical activity. In the previously-mentioned speech he gave in

1904 on the occasion of the 25th anniversary of Stockholms Högskola he suggested that many of

his efforts toward the organization and creation of professional infrastructures in mathematics,

especially within the Swedish context, reflected this aim. It may seem that aiming at a contri-

bution is a natural and normal goal for a mathematician involved in research activity. However,

it should be stressed that this particular form of contribution contrasts with other reasons for

which one might engage in mathematical activity.

That is, from the mid-19th century Mittag-Leffler and many of his contemporaries were ac-

tively involved in the process of defining a specific notion of mathematical research, one which

both points to and contributed to the fragmentation of practitioners of mathematics into dis-

tinct professional groups (such as “research mathematicians” and teachers or engineers, and

those engaged in pure mathematics, in contrast to those engaged in applied topics). In this

connection Frédéric Brechenmacher has discussed, for instance, Picard’s hierarchy of research-

related values in which pure mathematics took on a prominent role, and Appell’s assertion that

both “elementary” professorships and those dealing with research in the mathematical sciences

ought to focus on the “passionate research of truth” instead of applications; from the 1880s,

originality and creativity became perceived by Mittag-Leffler and others engaged in such work

themselves as increasingly-important features of “research” activity (see Brechenmacher forth-

coming, pp. 12-16).1 And, in constructing the notion of research in this way, these individuals

assigned themselves specific roles as leaders within the international space, and more generally,

within broader publics within which their works became to be valued.

In this connection, while seeking to make a “contribution” may reflect a host of different

motivations, Mittag-Leffler connected it to the establishment of hierarchies not only amongst

different groups of practitioners engaged in mathematical activity, but amongst nations engaged

in the “peaceful competition” for civilization, to be discussed in Section 4.4. That is, while

he undoubtedly enjoyed recognition for his own mathematical work, in his 1904 speech it was

not personal contributions to which he referred. Rather, it was the collective contribution of

the Swedish nation that he aimed to influence. According to his speech, contributing to the

development of mathematics was not only of interest to the individual, but had become a matter

of national importance. This points to a very specific notion of contribution, one current to

Mittag-Leffler and a number of his contemporaries, which reflects an acceptance of particular

boundaries demarcating a body of knowledge recognized by a professionalized group to which

making an addition was useful or important in validating the status of individuals, schools, etc.,
1As we shall see in Chapter 7, however, Mittag-Leffler pushed for Scandinavian mathematicians to attend the

meetings of the Scandinavian Association for the Advancement of Science during the late 19th century, according
to his apparent belief that mathematics, if untouched by applications to other sciences, could easily be diverted
down obscure paths of formalism and philosophizing. In this sense, he saw a role for applications. However, he
seems to have valued the cultivation of pure mathematics in particular, as discussed in (Heinonen 2006).
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as members of that group. This, moreover, points to a new dimension to mathematical activity

to emerge during the late 19th and early 20th centuries.

Mittag-Leffler opened his 1904 speech by remarking that during the Swedish cultural develop-

ment of the 17th and early 18th centuries, a period which coincided with the rise of Newton and

Leibniz, Bernoulli and Euler, Lagrange and Laplace (names he mentioned explicitly), Sweden

boasted few mathematical talents. Mittag-Leffler named only Emanuel Swedenborg (1688–1772),

whom he described as having been “lonely and unappreciated” (“ensam och oförstådd”) in Swe-

den; Samuel Klingenstierna (1698–1765); and the astronomer and demographer Pehr Wilhelm

Wargentin (1717–1783), neither of the latter two whom, Mittag-Leffler noted, built any kind of

“school” (Mittag-Leffler 1905, p. 21).2

While Mittag-Leffler did credit his former professor Malmsten, who introduced Cauchy’s

calculus to Swedish students in mathematics (Elfving 1981, p. 72) and was among the few

Swedish mathematicians in the mid-19th century who kept abreast of continental mathematical

developments and even contributed to them,3 with having worked to improve the status of

mathematics at Uppsala after this long period of stagnation, Mittag-Leffler asserted that prior

to the foundation of Stockholms Högskola — which he claimed coincided with what he referred

to as a transitional period (“brytningstid ”) for mathematics in many respects — his homeland

lacked educational institutions on par with those of Berlin and Paris, and in particular the

former, referring directly to Berlin and indirectly to Paris by attesting to the greatness of the

works of Poincaré and Picard.

Unsurprisingly, given his audience and his own role in these developments, Mittag-Leffler

indicated that he saw Stockholms Högskola as a turning point in this regard. More interesting,

however, is his explanation of his attempt to improve the status of mathematical research in

Sweden through his position at there. In this connection Mittag-Leffler asserted:

“He [referring to himself] who was called to fill the first chair in mathematics at

Stockholms Högskola entered into his activity with the deliberate intention, in all that

concerned him, to try to turn Sweden into a contributor to the rapid development of

the mathematical sciences at that time.”45 (Mittag-Leffler 1905, p. 24)
2In this connection he wrote: “Men Wargentil var icke lärare och bildade lika litet som Klingenstierna någon

skola.”
3Malmsten’s work was, in fact, read by a number of prominent mathematicians on the continent, as evidenced

by an 1847 work in the Journal für die reine und angewandte Mathematik which was praised by Joseph Liouville
(1809–1882) as having been established in “a very simple and very elegant manner” [[. . . ] d’une manière très
simple et très élégante] which was “remarkable in more than one way” [remarquable à plus d’un titre] (Malmsten
1884, pp. 1–2).

4“Den, som kallades att bekläda den första professorstolen i matematik vid Stockholms Högskola, tillträdde sin
verksamhet med den fullt medvetna afsigten att i allt hvad på honom berodde söka föra Sverige till medarbetare
i den dåtida matematiska vetenskapens starka utveckling.”

5It is worth remarking upon the term “contributor” used by Mittag-Leffler. The Swedish word “medarbetare”
might also be translated as “collaborator” or “colleague”, but in this context I find “contributor” to be more
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Mittag-Leffler saw at least two clear steps in achieving this goal. Later in his speech he remarked:

“The intention to turn Sweden into an effective contributor to the development of

contemporary mathematics obviously could not be achieved through Stockholms

Högskola and its education alone. At the same point in time that lessons com-

menced at Högskolan, a purely mathematical undertaking of the greatest scope was

founded here, the journal Acta Mathematica.”6 (Mittag-Leffler 1905, p. 27)

While one might contest Mittag-Leffler’s construction of his earlier aims and activities, that

he chose to phrase them in this way is revealing. The 25th anniversary of Stockholms Högskola

provided Mittag-Leffler with a natural opportunity to comment upon the successes of the insti-

tution and insinuate his role in achieving them, as well as enlist renewed support in the early

20th century by formulating such successes in terms understood by his audience.

That Mittag-Leffler highlighted the nature of instruction offered to students at Stockholms

Högskola, referring in his speech, as I shall discuss further in Chapter 5, to the ways in which

students were introduced to the practice of engaging in original research, the lack of examination-

related obligations, and the general academic freedom which prevailed at Stockholms Högskola,

surely reflects the recent decision, dating back to March of the same year, of King Oscar II to

grant the institution the right to confer degrees to its students, a decision to which Mittag-Leffler

was decidedly opposed, as mentioned above.

But that he found it important, at that time, to phrase the successes and accomplishments

of Stockholms Högskola according to nationalistic or at least patriotic aims, thereby identifying

the role of scientific activity in the formation of national identities within what he identified

as an international sphere, suggests that he understood that his apparent intentions to turn

Sweden into a contributor to the development of mathematics would have resonated with, and

been appreciated by, the members of his audience. This is consistent with both the presence of

nationalism in science during the late 19th and early 20th century in Sweden and elsewhere, as

described by Crawford in (Crawford 1992) and mentioned above in this text, and the movements

toward the so-called “internationalization” of science during the same period.

4.1 On the Notions of “Contribution” and “Validation”

If Sweden should become a contributor, what did Mittag-Leffler understand as a “contribution”?

What did it mean to be a “contributor”, and who — which individuals? which contexts? — did

appropriate. All terms, however, suggest a form of cooperation, in this case between nations, and common goals,
in this case scientific.

6“Afsigten att göra Sverige till en verksam medarbetare i den samtida matematikens utveckling kunde up-
penbarligen icke nås, enbart genom Stockholms Högskola och dess undervisning. Vid samma tidspunkt som
Högskolans undervisning börjar, grundlades härstädes ett rent matematiskt företag af största omfattning, tid-
skriften Acta Mathematica.”
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Mittag-Leffler understand as such?

Let us consider the first question. From his 1904 speech we can draw two different general

forms of contributions.7 One form consisted of research results which become part of a shared

body of knowledge. The other consisted of infrastructural elements such as journals, institutions,

meetings and congresses, or foundations and grants. In particular, we saw above that Mittag-

Leffler understood Acta Mathematica as a contribution to the development of mathematics. His

reasons for doing so emerge in the following statement concerning his intentions for the journal.

In the same speech he remarked:

“The plan was to bring together the most prominent contemporary scholars from

different countries as contributors to the journal. [The idea] was primarily to unite

the younger men carrying the thoughts of the future.”8 (Mittag-Leffler 1905, p. 27)

Because Acta Mathematica published not only original works but also translations and occa-

sionally reprints from less widely-read periodicals, one can reasonably infer that Mittag-Leffler

understood that the establishment or improvement of general access to mathematical knowl-

edge, achieved through the communication not only of new research results but also of older

results which may have been hidden away in obscure journals or linguistically inaccessible also

constituted a contribution.

Let us turn now to the second question: what did it mean to be a contributor? Mittag-

Leffler’s use of the term suggests that to him, the notion referred to the establishment of a specific

image of a mathematician or a group of mathematicians. That is, beyond actually making a

contribution, the contribution had to be recognized as such; contributions had to be somehow

validated, and the individual or group recognized by others as a contributor. More specifically, in

the context of his speech Mittag-Leffler used the notion of “contributor” to characterize nations.

Nations were contributors or “effective contributors” or they were not.

The desire for validation of one’s contributions motivated many research and organizational

activities within mathematics during this period, as we shall see in Chapters 6 and 7 in partic-

ular. In this context I use the term validation to refer broadly to the resonance of a research

result or achievement with a broader context, garnering positive reactions which could encom-

pass anything from the citation and utilization of results, to the imitation of organizational or

infrastructural elements, to statements of praise, respect, or even envy. Here, I shall apply it not

only to the body of work, organization of infrastructural elements, teaching, etc. of the individ-

ual, but also to the collective work, organization of infrastructural elements, teaching, etc. of a

research group, university, community, geographic context, etc. As such, this term refers to more
7Notably, this dichotomy is my own construction. As such, it is important to remark that these two forms of

contributions clearly complemented one another.
8“Planen var, att till medarbetare förena samtidens främsta forskare från olika länder, den var framför allt

att samla de unga, bärarne af framtidens tankar.”
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than the processes by which a given mathematical result becomes accepted as true, or by which

a given approach to teaching or research, for instance, becomes imitated or accepted as helpful

or useful. In particular, according to my understanding, images of mathematics — whether of

individual activity of that of an institution, city, region, or nation — developed and changed in

connection with processes of validation.

How, then, could contributions be validated? Who validated them? And how was validation

related to issues of transmission and circulation? In the present context the mechanism of

validation lies primarily in the transmission and circulation of mathematical knowledge or images

of mathematics, and the subsequent reception of that which has circulated. Accordingly, the

fundamental question thus becomes one of the ways in which the actors, either as individuals

or groups, managed to have their contributions, and their images as contributors, accepted

into a broader professional or social context, and in particular into the international space of

mathematics I described in Section 1.3. Unsurprisingly, this process of acceptance was dictated

by both internal and external factors, especially since images of mathematics were influenced by

the centrality or power of the geographical region to which they referred within a broader social,

political, or intellectual context. Among the factors which might have affected transmission,

circulation, and reception — and thereby validation — of mathematical works during the late

19th and early 20th centuries were the scientific standards of the period (both generally, and in

particular those of editors and academies); subject of research (what was interesting at the time,

and to whom?); language of publication (this was especially important if one sought validation

from individuals outside one’s linguistic sphere) and access to bodies of publication (for instance,

through connections to editors and academies); attendance of meetings and congresses; attention

to self-promotion; media presence; and political and cultural affiliations. This list is far from

exhaustive.

However, where the validation of the contributions of individuals was influenced by the

appearance of such contributions in journals, through written correspondences with colleagues,

through oral communication at meetings and congresses or during scientific journeys, and by

citations, awards, and invitations, all of which indicated recognition within a broader scientific

community, the processes by which the collective scientific or cultural achievements of a group

of individuals were recognized were influenced not only by the successes of its individuals as

contributors, but also by activities such as hosting, as a group, transnational and international

congresses, by establishing or editing widely-read journals; and by being part of a powerful nation

whose power was seen to be derived in part by educational and scientific prowess. Concerning

the last point, in the case of Germany, for example, this prowess was understood by among

others the French to be linked to military victory. That is, the French saw their military defeat

in the Franco-Prussian War as a sign that the grandes écoles “were perhaps not grand enough

to prepare the French adequately for times of crisis” (see Parshall 1996, p. 290).
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4.2 Images and Identities of Mathematics in an International

Space

As I remarked above, becoming understood as a contributor to the development of mathematics

meant not only making contributions but having one’s contributions validated, a process which

could help to establish one’s image within the contexts engaged in such validation. Referring

to Mittag-Leffler’s 1904 speech mentioned above, Mittag-Leffler was concerned with the images

of entire nations, not only individual mathematicians or schools, and specifically with establish-

ing an image of Sweden as a contributor within the international space of mathematics. This

focus on the nation is interesting light of the fact that in attempting to turn Sweden into a con-

tributor Mittag-Leffler devoted a great deal of energy to developing research activity Stockholm,

although Acta Mathematica, while edited primarily out of Stockholm, featured an editorial board

consisting of individuals from Uppsala and Lund as well, not to mention the other Scandinavian

activities. Similarly, Mittag-Leffler’s understanding of France and Germany as contributors to

the development of mathematics, and, moreover, as having boasted the dominant centres for

mathematical research during that period, as I shall soon discuss, appears to have been based

primarily on the images of mathematics he developed while studying in those cities. That the

success of specific local contexts, arguably the most relevant places within which mathematical

practice actually took place, in the production of mathematical knowledge and the establish-

ment of scientific infrastructures conducive to doing so was projected onto the nation as a whole

is indicative of the fundamental importance placed on developing the image of the nation by

Mittag-Leffler and his contemporaries during this period.9

As a starting point for dealing with the notion of images we can turn to (Bottazzini &

Dahan Dalmedico 2001a). Like Bottazzini and Dahan Dalmedico, I shall understand images

in a historical and sociological sense, as opposed to an essentialist notion which boils down to

distinctions between appearance and reality. Here, I shall use the term image of mathematics

to refer to the perception of a mathematician or group of mathematicians from the perspective

of one or many individuals external to said group. This perception is generally based upon an

understanding, shared or individual, of mathematical achievement and mathematical practices.

It may also, however, be influenced by a multitude of other factors including national stereotypes

and political, industrial, or economic power, as mentioned above. An identity, on the other

hand, while related to and potentially influenced by images, refers to an individual’s perception

of his own mathematical activity, or a group’s perception of its own collective activities and

contributions.
9Here I have suggested that Mittag-Leffler was not alone in placing such an emphasis on the nation. As we

shall see in Chapter 6, a number of Italian mathematicians referred distinctly to the standing of Italy within
mathematics as having motivated certain infrastructural developments within national borders, demonstrating
similar priorities and a similar framework within which they situated their mathematical activity.
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Bottazzini and Dahan Dalmedico have found images or representations of mathematics useful

in understanding the relations between various groups of scientific communities, and specifically

in understanding the apparent importance of one mathematical school or place with respect to

others. They cite, for instance, the classic image reflected in long-term analysis of mathematics

in France during the late 19th century which was characterized almost exclusively with the

notion of decline, a dominant representation constructed by a group of élite mathematicians,

and in particular Darboux and Hermite as we shall see, but not the only representation of

French mathematics to exist at that time (see, for instance Gispert 1991). What is more,

they refer to the example of images of Berlin mathematics, for instance, as reconstituted from

French and Italian mathematicians, to make the point that such images in fact reveal far more

about the French and Italians than about Berlin mathematicians and their scientific conceptions

and practices. Similarly, Mittag-Leffler’s images of mathematics in France and Germany, and

in particular Paris and Berlin, where he studied in the early- to mid-1870s, not only reveal his

ideologies concerning the conception and practice of mathematics, but they also served as models

which motivated and influenced several of his mathematical projects. Accordingly, understanding

Mittag-Leffler’s images of Paris and Berlin, to be discussed in the following section, shall also

help us to understand his construction of Sweden as mathematically peripheral, the topic of the

final section of this chapter.

Bottazzini and Dalmedico are careful in drawing our attention to an important point con-

cerning representations of mathematics: that the dominant representation of a group was likely

not the only representation. That is, different contexts within which mathematics develops can

construct contrasting images of the same group. This heterogeneity of coexisting representations

is one of the reasons for which they consider the notion of a “representation” as a potentially

useful analytical tool in enriching our understandings of the contexts in which the different im-

ages developed, and of the interactions of the group being represented. Moreover, the dominant

representation does not necessarily reflect historical truths about the group itself. Even though

an image “has the capacity to be projected as the single, true image for the whole community”

either by the actors themselves or by historians (Bottazzini & Dahan Dalmedico 2001a, pp. 7-8),

images could be clouded by many kinds of prejudices. Siegmund-Schultze, for instance, refer-

ring to Lucy Jago’s popular biography of Kristian Birkeland (1867–1917) and his theory of the

Northern Lights, has highlighted the arrogance of certain “big countries” and feelings of national

superiority towards a “small scientific country such as Norway”, seen through the English rejec-

tions of Birkeland’s theory. Such arrogance was also seen in the American and German reactions

to Vilhelm Bjerknes’ meteorological research of the 1920s, as witnessed by the German scientist

Friedman’s remark: “How could anything important come from a little country like Norway —

and from such young, largely unknown scientists” (quoted from Siegmund-Schultze 2006, p. 255).

This illuminates the reciprocal nature of the relationship between the reception of one’s
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mathematical work and one’s image within the international space; not only did the reception of

mathematical work affect one’s image, but one’s image was important in achieving recognition.

4.3 Mittag-Leffler’s Images of Paris and Berlin

Earlier in this chapter I posed the question of which individuals or geographical or institutional

contexts Mittag-Leffler understood as contributors to the development mathematics when he

shaped his construction of Sweden as an “ineffective” contributor. In his 1904 speech, as men-

tioned in Chapter 2, Mittag-Leffler in fact pointed to one particular context and a small handful

of individuals. This context was Berlin, with the triumvirate of Karl Weierstrass, Leopold Kro-

necker (1823–1891), and Ernst Kummer (1810–1893), with Carl Wilhelm Borchardt (1817–1880)

at the head of Crelle’s journal, and Hermann von Helmholtz (1821–1894) and Gustav Kirchhoff

(1824–1887) as “the greatest physicists of the time”10 (Mittag-Leffler 1905, p. 22).

Let us consider Mittag-Leffler’s impressions of Berlin from his days as a student there. While

studying in Berlin, the university of which was widely understood as a European centre for

mathematical development from the second half of the 19th century, Mittag-Leffler was exposed

to mathematical studies of a very high standard. Along with these studies came a particular set

of educational ideals. Among those which appear to have been the most significant for Mittag-

Leffler’s later efforts to shape mathematical study at Helsinki and ultimately Stockholms Högskola

was the tight link between research and higher education he met there. In his inaugural lecture

for the Berlin rectorship in 1893 Weierstrass expressed his thoughts on academic instruction,

claiming:

“Success [in teaching] depends . . . to a great extent upon the teacher’s leading the

learner continually to some research. This, however, does not occur by chance

through pedagogical direction, but chiefly as follows — through their arrangement

of materials and emphasis, the teacher’s presentation of lectures on a discipline lets

the learner discern leading ideas appropriately. In these ways, the fully conversant

thinker logically advances from mature and previous research and attains new re-

sults of better foundations than exist. Next, the teacher should not fail to designate

boundaries not yet crossed by science and to point out some positions from which

further advances would then be possible. A university teacher should also not deny

the student a deeper insight into the progress of his own investigations, nor should he

remain silent about his own past errors and disappointments.” (quoted from Calinger

1996, p. 167)

Although Mittag-Leffler was not in the audience for this lecture, we shall see in Chapter 5
10Here, Mittag-Leffler wrote: “Helmholtz och Kirchhoff, tidens största fysiker [. . . ]”
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that the example of Weierstrass’ approach was deeply influential and provided a background for

Mittag-Leffler’s own aims.

Berlin had become, by the time of Weierstrass, what historians would later describe as a

modern “research university”, which R.S. Turner has characterized as “the university institution-

ally and ideologically committed to the production of knowledge and to an understanding of the

professorial role as primarily one of researcher, not teacher” (R.S. Turner 1971, p. 367). Such an

ideological commitment to knowledge production places an importance on the training of future

researchers, and is typically seen as epitomized in late 19th century Germany by the practice

of lecturing on current research. Also of special importance were seminars, key to the Prussian

mathematical education. This approach to mathematical training was broadly understood as

highly effective, as attested by the various strategies to implement versions of the mathematical

seminar outside of Prussia, and generally involved engaging students in reading current works

in a particular area of study, solving open problems (often connected to the research agenda of

the leader) and presenting their results, all with the aim of giving them valuable experience in

independently generating their own mathematical discoveries (Calinger 1996, p. 163).

Weierstrass and Kummer were the first to create a seminar which was exclusively devoted

to pure mathematics (Rowe 1998, p. 15). Theirs, established at Berlin in 1861, was designed

with the twofold purpose of training students to be better teachers and, more importantly, giving

them experience in independently generating their own mathematical discoveries (Calinger 1996,

p. 163), understood both then and now as a form of “bridge to the world of research mathematics”

(Rowe 2003a, p. 124). For this reason mathematical seminars have been described as “the

principal vehicle for the active training of young researchers” in Germany at that time (Parshall

1996, p. 289).11

Of the mathematicians Mittag-Leffler met in Berlin, he clearly made a mentor of Weierstrass,

describing him in 1881 as “the greatest mathematician of the present day”. Mittag-Leffler found

Weierstrass’ lectures to have been clear and rigorous, and praised Weierstrass’ completely ana-

lytical foundation to analysis as “an absolute advantage over the school of Riemann as well as

that of Clebsch” (quoted from Rowe 2000, pp. 62-63). He also praised the clarity and precision

of Weierstrass’ proofs, writing in the fall of 1887 to his earlier mentor Holmgren that “one must

have a heart of stone not to become swept up in enthusiasm for [Weierstrass’ theory]”12 (orig-

inal Swedish taken from Stubhaug 2007, p. 256). In general, the novelty and high quality of

Weierstrass’ lectures, together with the existence of the mathematical seminar he organized with

Kummer, were the cause of the “immense appeal that Berlin exerted on young mathematicians

throughout the world” at that time (Ferreirós 2007, p. 33).
11For a discussion of the roles of the seminar in engaging 19th century students in scientific research methods

within the university setting see (Olesko 1991).
12“man måste ha ett hjerta af sten för icke råka i enthusiasm för densamma [Weierstrass’ theory]”
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In fact, to Mittag-Leffler the combination of Weierstrass and Kronecker was so powerful that

while Mittag-Leffler apparently found Berlin to have been “ugly, and with the least sympathetic

inhabitants one might ever meet” (Stubhaug 2010, p. 195) he felt compelled to return from

Göttingen to hear their lectures.13 As Mittag-Leffler himself expressed it, “[i]t seems unlikely

that the mathematics of our day can point to anything that can compete with Weierstrass’s

function theory or Kronecker’s algebra” (quoted from Rowe 2000, p. 62), indicating that the two

German giants may have shared, to some extent, their pedestal.

To Mittag-Leffler then, during the 1870s and likely the 1880s as well, Berlin was clearly the

capital of mathematical thought.14 As such, he understood his time there as coinciding with

the university’s emergence at the peak of a period of mathematical grandeur, one which he later

suggested could hardly be paralleled in history, and such that under the leaders of Weierstrass,

Kronecker, Kummer, and the others mentioned above “even Germany’s mathematicians dreamed

of Berlin as the capital of mathematical thought with the other educational centres around the

world as provincial towns” (Mittag-Leffler 1905, pp. 21-22).15,16

But to Mittag-Leffler the appearance of grandeur had its price. Specifically,

“It [such grandeur] also easily seduces the spiritual power, whose fragile development

of free humanity is often crushed back beneath the mighty state machinery.”17

Although Mittag-Leffler did not elaborate upon the nature of this “spiritual power” to which he

referred or upon the notion of “free humanity”, the meaning is surely the following: that high

culture, to which we might connect the pursuit of pure science, could easily be destroyed when

it became swept up in the needs and ambitions of the state. As a consequence of this, noted

Mittag-Leffler, “Weierstrass’ foremost disciples and followers would not be his countrymen.”18

13Stubhaug indicates that in his application for the Byzantine scholarship Mittag-Leffler wrote that he would
first travel to Germany where he would remain for a year, visiting one or more universities. Then, he would
spend a second year visiting various universities in Italy and France, and finally during his third year he would
be in England, mostly at the university of Cambridge (Stubhaug 2010, p. 144). However, in his application for a
smaller Riksstaten stipend, for which he applied at roughly the same time because he believed that to continue
his mathematical studies he would need to go abroad, Mittag-Leffler indicated that he intended to use the money
to finance a six-month stay abroad in Paris (see Stubhaug 2010, p. 143). When he was awarded the Byzantine
scholarship he opted to decline the Riksstaten stipend [it is unclear as to why this was the case], but changed his
plans original plan for the Byzantine scholarship and chose Paris for his first destination (Stubhaug 2010, p. 142).

14We should be aware that while this reflects Mittag-Leffler’s understanding, it was not necessarily shared,
and moreover it was not necessarily the only image of Berlin, as Dahan Dalmedico and Bottazzini have pointed
out. In particular, they emphasize that Gispert has shown that the model of Berlin as the dominant centre
for mathematical study around the time of Mittag-Leffler’s visit there was only one representation that existed
simultaneously with others (Bottazzini & Dahan Dalmedico 2001b, p. 6); see also (Gispert 1991).

15“[. . . ] så drömde äfven Tysklands matematiker om Berlin som det matematiska tänkandets hufvudstad med
andra lärdomscentra verlden rundt som provinsstäder.”

16This focus on grandeur suggests that Mittag-Leffler’s discourse in this connection might be analyzed within
the framework of Boltanski and Thévenot’s economies of greatness (Boltanski & Thévenot 1991).

17“Den förleder lätt äfven den andliga kraften hvars ömtåliga utveckling till fri mensklighet åter ofta krossas
inom det väldriga statsmaskineriet.”

18“Weierstrass’ främste lärjungar och efterföljare skulle ej blifva hans landsmän.”
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At that time the French, in response to their loss of the Franco-Prussian War between 1870 and

1871, began to evaluate their national system of higher education, for, as mentioned above, the

grandes écoles had failed to prepare the nation for such a crisis.

Gispert has remarked, reflecting the classic image of mathematics in France pointed to by

Bottazzini and Dahan Dalmedico, that the 1860s marked “the gloomy years of the end of the

Second Empire”. Assessing the state of mathematics at that time, she writes that its position

in France was ambiguous, and that the École polytechnique “fell victim to its enviable position

in the French education system, which was divorced from research, and which promoted above

all the “useful, practical, and concrete side in the training of future engineers, and so distrusted

theoretical and abstract developments” (Gispert 1996, p. 403).

Post-war evaluations of the French educational system were thus connected to the aim of

ensuring that the Germans would not surpass them in this arena as well.19 Accordingly, reforms

were introduced in France between 1876 and 1900 to move closer to the German model.20

Let us reflect upon Mittag-Leffler’s own assessment of mathematics in Paris during his studies

there in the early 1870s, and consider the ways in which the French academic and intellectual

milieus may have influenced him in his mathematical activities. Mittag-Leffler traveled to Paris

in the fall of 1873. Among those he hoped to visit there was Hermite, and of those he met

in Paris, Hermite was the contact he especially valued.21 To his mother he wrote in January

of 1874 “I had seldom before in my life met any man for whom I harbored such great respect

and deep admiration as for Hermite” (Stubhaug 2010, p. 160).22 Mittag-Leffler attended his

lectures at the Sorbonne, and according to his letters home found them interesting but at times

obscure and “exceedingly difficult to follow”, particularly those in elliptic functions. Mittag-

Leffler occasionally attended the lectures of others, such as Bouquet’s on mechanics (these he

evidently found elementary), but chose to focus on Hermite’s (Stubhaug 2010, p. 157).23

19Here, one may recall the oft-quoted remark of Gaston Darboux, referring to his image of the state of
mathematics in France at that time: “The Germans get the better of us there as elsewhere. I think that if
it continues, the Italians will surpass us before too long” (quoted from Parshall 1995, p. 1584); for the original
French, see (Gispert 1991, p. 19). I note in this connection that references to such images of mathematics reflected
a very specific rhetoric related to issues of research, teaching, disciplines, and nations, all connected to the notion
of grandeur and establishing one’s grandeur relative to others, as I shall discuss at the end of this section.

20In this connection, as Gispert has remarked, from the 1870s until the turn of the twentieth century France
entered into a new Golden Age in mathematics (Gispert 1991, p. 113). Mathematical talent bloomed there,
especially with Poincaré and Picard, such that Mittag-Leffler himself would rely heavily on the students of
Hermite — Poincaré in particular — to make a success of his journal in 1882 (see Barrow-Green 2002).

21The two did not meet until Mittag-Leffler received a letter of reference from the Norwegian mathematician
Ole Jacob Broch, a contact Mittag-Leffler had made in Paris through the Swedish scientist and inventor Fabian
Jakob Wrede (1802–1892), a member of the national metric commission in Paris (see Stubhaug 2010, pp. 151-2).
Mittag-Leffler did receive a letter from Svanberg, his former professor at Uppsala, but Svanberg did not know
Hermite personally and Mittag-Leffler evidently found Hermite to have been the least accessible of all French
mathematicians, making a personal connection useful (Stubhaug 2010, p. 152).

22He would later compare others to Hermite as well. Schering, for instance, whom Mittag-Leffler found to be
pleasant and mathematical talented, lacked “Hermite’s superior personality” (Stubhaug 2010, p. 180).

23Stubhaug indicates, presumably referring to passages from Mittag-Leffler’s diaries or letters he wrote, that:
“The first thing Gösta noted was that Hermite consistently spoke positively about German mathematicians. He
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It is difficult to determine the extent to which Hermite’s image of German mathematics

influenced Mittag-Leffler’s own evaluations of mathematics in France and Prussian Germany.24

One might also note that while in Paris, Mittag-Leffler was also privy to Darboux’s image, noted

above, revealed through complaints about the rather poor quality of the French students in the

French universities (which suggests also the Sorbonne, where Mittag-Leffler studied) and of the

the library at the Sorbonne (Stubhaug 2010, pp. 151-152). In any case, as a student, while

Mittag-Leffler indicates that he found the Parisian theatres, for instance, to have been excellent,

and while he claims to have understood why the French capital may have been considered “the

beloved city of art”, he wrote to his mother that the same could not be said for science there

(see Stubhaug 2010, p. 164). In fact, by his own accounts he found Paris, which he understood

as the French centre for mathematical research, to have been destructive to his own scientific

work for its lack of calm (Stubhaug 2010, p. 164-167).25

In spite of these evaluations, however, Mittag-Leffler did adopt certain elements of the French

educational system. In a speech given in 1926 on the occasion of his 80th birthday Mittag-Leffler

would comment upon the fact that the spring semester at Stockholms Högskola ended half a

month earlier than that of the state universities, and that at Stockholms Högskola professors

were obligated only to lecture for two hours per week, instead of the four hours at the state

institutions. He asserted:

“My reason [for these practices] was that I wanted to turn högskolan into a true

hög-skola. The last fourteen days in May ought to be devoted to foreign scientific

travels. [. . . ] The two [extra] hours [per week] were intended for purely scientific

activities.”26 (Mittag-Leffler 1926a)

Here, he surely considered his seminars to fall within this category, and indicated that the model

for weekly teaching had been France, “where the official lectures were not more than two hours

explained that he was born in the German area of Lorraine and therefore had been forced to struggle to remain
a Frenchman. When Gösta went to Germany the following year, he was to convey the professor’s greetings to
Weierstrass and Neumann and say that he (Hermite), from a mathematics standpoint, au point de vue seulement
algébrique [emphasis in original], fervently wished that he could be a countryman of theirs” (Stubhaug 2010,
p. 157). Notably, however, the interpretation of this statement is somewhat problematic and points to the general
issue of the autonomy of the “national category” in discourses within the history of mathematics, as discussed by
Brechenmacher in (Brechenmacher forthcoming); Lorraine was annexed by the German empire only in 1871, long
after Hermite’s birth, following the Franco-Prussian War. Presumably, Stubhaug is referring here to the Prussian
cultural influence on the area throughout the 19th century.

24In this connection, Tom Archibald has written that Hermite supported and even favoured the Prussian
approach of emphasizing the early immersion of students in research mathematics and the implementation of the
seminar, though his attempts to implement this approach in France were not terribly successful (see Archibald
2002).

25Interestingly, he also complained to his mother that in comparison to the air in Sweden, that of Paris was
“poisonous” and that in Paris reigned an excess of “moral wretchedness”.

26“Mitt skäl var, att jag ville göra högskolan till en verklig hög-skola. De sista fjorton dagarna i maj borde
kunna ägnas till vetenskapliga utlänska resor. [. . . ] De två timmarna avsågo längre tid för rent vetenskaplig
verksamhet.”
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per week” (Mittag-Leffler 1926a).27 Mittag-Leffler, however, was 80 years old at the time of this

speech, suggesting that in general one should be somewhat cautious (as always) in interpreting

such remarks. That said, they are not inconsistent with the general approach to teaching he

adopted in the early 1880s, as discussed in Chapter 5.

As we have seen, reflecting the scientific and educational developments in France from the

1870s, by 1904 Mittag-Leffler came to the conclusion that Weierstrass’ foremost disciples during

the 1880s — naming Poincaré and Picard specifically — were French. Jumping ahead a decade,

by the onset of the First World War he expressed himself as an Entente sympathizer, at least

where it concerned France, and connected his sympathies to his vision of France as a country of

culture and a model for civilization. In a letter to his Finnish colleague Ernst Lindelöf (1870–

1946) dated 12 August 1914 Mittag-Leffler wrote that the Swedish peoples’ sympathies were

almost undividedly with the French and English point of view,28 and in a letter drafted to Niels

Erik Nørlund29 (1885–1981) the following month proclaimed “My heart bleeds for France” and

that a defeat for France

“involves a defeat for civilization, for science, for art and for all that is idealistic in

the world which can’t be valued highly enough.”30

In the aftermath of the war Mittag-Leffler reiterated his views that a blossoming material

life could mean the death of science and culture. This time, however, with Germany defeated

he predicted a shift in artistic and scientific potential, writing in a letter to E. Lindelöf dated 4

January 1919:

“Think of the great mathematical growth in France after the war of 1870-1871 and of

the decline in Germany. Think of the magnificent development of French sculpture
27“Modellen härvid var Frankrike, där de officiella förläsningarna icke voro flera än två timmar i veckan.”
28“[. . . ] folksympatierna så godt som odeladt ligga på fransk och engelsksida. Tyskarne äro som regel svenskarne

osympatiska.” See Letter from Mittag-Leffler to E. Lindelöf, 12 August 1914, Institut Mittag-Leffler.
29It must be taken into consideration, however, that Mittag-Leffler was writing to a Dane, and aware of the

Prussian pressure on Denmark during this period of turmoil. For this reason it is natural that he would have
expressed sentiments of French glory and civilization. However, while Mittag-Leffler surely directed his prose in
part at the recipient of such a letter, there was likely a core of truth. Furthermore, one was essentially obligated
to take a stance during the war, even in politically neutral countries.

30“innebär en förlust för civilisation, för vetenskap, för konst och för allt det ideella i världen, som ej kan
nog högt skattas”. See Letter from Mittag-Leffler to Nørlund, 14 September 1914, Institut Mittag-Leffler. That
Mittag-Leffler favoured a French victory was also reported in the Svenska Dagbladet at the beginning of August
in 1916, when Mittag-Leffler accompanied a Swedish delegation to Paris. According to this Swedish newspaper
Mittag-Leffler hoped “that the French people at the end of this terrible trial, which they gloriously and bravely
have endured for two years, shall with renewed strength resume their old ranking place amongst the foremost
in the world of science and art” (Stubhaug 2010, p. 588). Nørlund shared Mittag-Leffler’s political view in this
respect. Three days before Mittag-Leffler drafted the above passage, Nørlund wrote to indicate that “I cannot
deny that in the long run I hope and believe that France will succeed in asserting its position as [the] Great power.
[. . . ] I consider a German hegemony to be almost as great a disaster for culture and danger for us [in Scandinavia]
as a Russian hegemony, and I believe that I am in agreement on this with the professor [Mittag-Leffler].” Letter
from Nørlund to Mittag-Leffler, 11 September 1914, Institut Mittag-Leffler.
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and of the German barbarity represented by Keiser Wilhelm I’s Siegesdenkmal31 and

Kaiser Wilhelm II’s Siegesallee.32 It is often such that the higher culture blooms

with the defeated when, however, with the victors rapidly-blossoming material life

absorbs all energy.”33

While it is unclear what he understood as “material life”, if one considers this remark alongside his

reference to the “mighty state machinery”, above, this suggests that he may have been referring

to industry and modernization.

Mittag-Leffler’s remarks indicate that while prior to the war he saw France as a leader in

science, culture, and “all that is idealistic in the world”, he believed that Germany, now the

humiliated and defeated country, might have the greatest prospects for mathematical research

activity in the years to come. Moreover, he understood that Germany had spared more of its

brightest intellects from the battlefield, continuing in his letter to Lindelöf:

“Hardly any mathematicians, about whom one already knew were or could become

of significance, have fallen on the German side. In France, on the other hand, it

is completely different. École Normale Supérieure now has no students other than

cripples. [. . . ] The older [mathematicians] have been so resorbed by the war that I

doubt that they come to return to science. In Cambridge and Oxford the conditions

in this respect are the same, that there are found no students other than cripples and

one or two women [fruntimmer ]. In Cambridge there are, however, a few important

mathematicians (ex. Hardy), who as a result of great illness could not take part in

the war, of which, by the way, they strongly disapproved.”34

He continued to speculate, remarking that if Germany did not come to lead the way in mathe-

matical research during the years to come, then perhaps it would be Hungary, which had Frigyes

Riesz, Fejér, and other important talents. This passage indicates that Mittag-Leffler saw the
31The Victory monument in memory of the 14th Army Corps of Baden’s participation in the Franco-Prussian

War.
32The “Victory Avenue” in Berlin.
33“Tänk på den stora matematiska uppblomstringen i Frankrike efter 1870-71 års krig och på nedgången i

Tyskland. Tänk på den storartade utvecklingen af den franska skulpturen och på det tyska barbariet representer-
adt af kejsar Wilhelm I:s Siegesdenkmal och kejsar Wilhelm II:s Siegesallee. Det är ofta så, att den högre kulturen
blomstrar hos de slagna, då däremot hos segraren det efter segern starkt uppblomstrande materiella lifvet ab-
sorberar alla krafter. Till Tysklands goda framtidsutsikter må äfven anföras, att man under kriget systematiskt
inom alla områden sparat sina bästa krafter.” Letter from Mittag-Leffler to E. Lindelöf, 4 January 1919, Institut
Mittag-Leffler. See also (Stubhaug 2010, p. 599).

34“Knappast någon matematiker, om hvilkan man redan visste, att han var eller kunde blifva af betydenhet,
har på tysk sida stupat. I Frankrike år det däremot helt och hållet annorlunda. Ecole Normale Supér. har numera
inga andra elever än krymplingar. [. . . ] De äldre ha så resorberats af kriget, att jag betviflar, att de komma
att återvända till vetenskapen. I Cambridge och Oxford är förhållandet i så afseende detsamma, att det icke
finnes andra elever än krymplingar och ett och annat fruntimmer. I Cambridge finnes dock ett par betydande
matematiker (ex. Hardy), hvilka till följd[a] af stor sjuklighet icke kunnat ta del i kriget, som de för öfrigt starkt
ogillat.” See Mittag-Leffler to E. Lindelöf, 4 January 1919.
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potential of scientific and cultural power relations to shift with the political and economic victory

of one nation over another.35

Thus far we have seen that by the time he began teaching at Helsinki and then Stockholms

Högskola, Mittag-Leffler had constructed images of mathematics in Paris and Berlin in which the

institutions of these contexts, and in particular the University of Berlin in the latter, emerged

as standard-bearers for the cultivation of mathematical research. Moreover, he looked to the

institutions of these contexts — and, he would claim, the nations more broadly — as examples

of the interaction between material success, political power, and cultural capital. All of this

illuminates a complex discourse in which Mittag-Leffler and a number of his contemporaries were

involved to which I alluded at the end of footnote 22 of this section. That is, in speaking and

writing publicly on the issues of mathematical research and teaching, in particular as it concerned

comparisons between developments in Sweden and abroad, Mittag-Leffler pointed repeatedly to

the nation as a relevant (and in many cases, as the relevant) unit of analysis for discussions of

mathematics and mathematical activity during the late 19th and early 20th centuries. And, in

identifying what he saw as the most effective means by which certain nations and institutions

developed into what we might refer to as mathematical “centres”, he pointed to a specific set

of values concerning the approach to research activity he advocated, which I shall address in

Chapter 5. In doing so, he suggested that a nation became a mathematical centre by producing

the kinds of contributions that reflected the view that mathematics was a creative science which

formed a part of higher culture (as opposed, for instance, to producing contributions representing

applications of mathematics), and pointed to specific areas of mathematics, and in particular

to Weierstrass’ program in analysis, as important areas within which contributions ought to be

made.

What does this focus on the nation, the idea of mathematics as a creative science, and the

discipline of analysis mean? To begin, it points to a rather specific context for the interna-

tionalization of mathematics, and a rather elitist set of ideals concerning the criteria by which

one’s centrality or peripherality could be assessed, ideals which individuals such as Mittag-Leffler

evoked in public discussions in order to shape a particular image of Sweden, and a particular

relationship between Sweden and the contexts he evaluated as central.36 And, that individuals
35Concerning other countries, out of interest’s sake I shall note that Mittag-Leffler wrote: “In England however,

a renaissance of mathematics had begun with Hardy and Littlewood and it is of course not impossible that this can
come to continue. In America a very lively interest has begun in mathematics. It is true that one still has hardly
any truly more eminent than Birkhoff, possibly even Osgood, but there are found a quite a few [mathematicians]
who obviously have [had] good studies. The case is the same in Japan. Italy has followed the same policy as
Germany in the sense that during the entire war one sought to spare his best powers. One speaks there about
the thirty thousand battalion, and this embodies, at least in principle and probably also in reality, that Italy
has been truly outstanding from a cultural point of view. [. . . ] All in all, it seems to me as though the greatest
prospects for fortunate mathematical research work are found in Germany, perhaps still more in Hungary. Think
about Fr. Riesz, perhaps the most eminent of all, and Fejér and even others.”

36Clearly, an image of the mathematical activity of a particular nation constructed for a public space did
not necessarily reflect historical truths. In this connection Brechenmacher points us to discrepancies within



4.4. CONSTRUCTING SWEDEN AS MATHEMATICALLY PERIPHERAL 75

aimed to construct such relationships to contexts perceived as central during this period reflects

the fact that these ideals were not unique to Mittag-Leffler.37 One can then pose questions of

what, then, was specific to Mittag-Leffler. What did he understand as “research”? How did he

relate research to teaching? Within which areas of mathematics did he actually make “contribu-

tions”? And how, specifically, did Mittag-Leffler construct Sweden as mathematically peripheral

in relation to France and Germany? I shall deal with these issues in the sections to follow, and

into Chapter 5.

4.4 Constructing Sweden as Mathematically Peripheral

One of the most obvious historiographical frameworks one might be tempted to utilize in de-

scribing and understanding the development of mathematics in Sweden during the late 19th and

early 20th centuries is the centre-periphery dichotomy, and variations thereof which deal with

degrees of peripherality by use of terms such as “effective professional distance”. This is all the

more relevant in that by proclaiming Sweden as an ineffective contributor to the development

of mathematics, by pointing, in his speech, to examples of successful contributors, and by striv-

ing to emulate their examples, on which I will elaborate in Chapter 5, Mittag-Leffler himself

constructed Sweden as mathematically peripheral.

The terminology of “centres and peripheries” is widely used in many areas in which the

notion of relative development and the dynamics of economic and social change are studied. A

significant use of this distinction is due to the historian Fernand Braudel, who has posited through

his works on economic exchange that such centres and peripheries live in complex symbiosis and

according to relationships involving imitation (marking peripheral behavior), exploitation (of the

peripheries by the centres), and constant interaction (see Braudel 1976, pp. 12-33). A particular

version of the theory of centres and peripheries has been developed by sociologist Immanuel

Wallerstein to create what he terms world systems theory, which rejects the possibility of the

simultaneous existence of different “worlds” (for instance, of a “First World” or a “Third World”)

according to his assertion that there is exactly one world, in which different local contexts are

connected through relationships concerning social and economic exchange (see, for instance,

Wallerstein 1974).

the French context, and in particular the fact that while Picard publicly emphasized that it was Jordan, his
fellow countryman, who unfolded Galois theory, resolving the issue of algebra and revealing its true (French)
analytical nature, in his actual work in Galois theory, he never used Jordan’s approach but Kronecker’s instead
(see Brechenmacher forthcoming).

37However, they were not necessarily shared by all of his contemporaries. Klein, for instance, favoured intu-
itive approaches to mathematical research and applications of mathematics. On the subject of disciplines more
generally, for instance, one notes that in France, at the École polytechnique analysis was generally favoured over
algebra (which was considered to have represented a matter of school teaching, or to have represented a tool in
dealing with technical issues); in Germany, on the other hand, number theory and algebra ultimately emerged at
the top of the disciplinary hierarchy.
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In the context of the history of science, Crawford has traced this notion back to the historical

assessments of science undertaken in the 1830s by the Swiss naturalist Alphonse de Candolle, in

which he aimed to describe how different elements of society (including religion, class structure,

language, etc.) were manifested in different geographical contexts, in an attempt to reconcile

the differences in scientific output and accomplishment of different countries (see Crawford 1992,

pp. 11-14).38 Contemporary versions of the theory of centres and peripheries have been used in

a number of studies in the history of mathematics and science in recent years, a few of which I

touched upon in Chapter 6.1. One network of scholars devoting attention to the use of different

centre-periphery frameworks within the history of science and their capacity to accurately depict

the development of science in so-called peripheral contexts is the Science and Technology in the

European Periphery (STEP) group.39 This group aims to collectively develop the historical

understanding of the ways in which science and technology affected the emergence of modern

techno-scientific states traditionally considered as peripheral. One way in which they aim to do so

is through reworking the centre-periphery divide, often implicit in historical studies as a remnant,

among other things, of post-colonial modernization theories and contemporary economic relations

to colonies and former colonies. On this subject they have written:

“The concept of ‘centre and periphery’ has been employed in the history of science

with different meanings and purposes, but not always clarified nor differentiated.

Geographical centres and their peripheries have often been established on the basis

of the cultural, economic or political predominance of the former and the subsidiary

role of the latter.” (Gavroglu et al. 2008, p. 154)

They are critical, for instance, of works which present a picture of

“peripheries far away from the centers, whose needs oblige them to import new ideas,

techniques and instruments in rather unsystematic and haphazard manners, whose

conservatives are threatened by what is coming from the centres, and whose en-

lightened scholars are the bearers of whatever new and radical is happening in the

centres.” (Gavroglu et al. 2008, p. 157)

As such, although they claim to find the historiographical standpoint of “standing on the periph-

ery” useful in particular for the clearer picture it affords of the ideological constructs connected

to, among other things, the sociological and political dimensions of scientific and technological

work and practice, they see several historiographical limitations of entering into centre-periphery

discussions with the preconceived notion that scientific ideas and practices were transmitted from
38Notably, however, Candolle was hampered in a modern sense by male chauvinism, Eurocentricity, and ethnic

prejudices.
39Information on their objectives and work can be found at http://147.156.155.104/.
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centres to peripheries, that the central figures were active and the peripheral figures passive re-

ceivers.40 They suggest instead that historians consider the strategies of appropriation of ideas

and practices in peripheral contexts to account for the ways in which the ideas and practices

changed within a new context, for instance through studies of scientific travels from peripheral

figures to centres, of the communication of science in the peripheries via textbooks and popular

works, etc. In doing so, they hope to develop a notion of the European periphery different from

those of, for instance, studies in economics or colonial science, and specifically one which moves

away from dipoles altogether, in particular as the notion “European periphery” imposes value

judgments from the outside (Gavroglu et al. 2008, p. 168).41

In fact, more than a decade earlier, Crawford expressed similar concerns to those of the STEP

group, including the problem of the general synonymity of “peripherality” with “inferiority”, and

the difficulty of making appropriate comparisons when dealing with culturally divergent contexts

which evolved in relative isolation and developed different national traditions in science.

The works of these authors thus demonstrate that models of centres and peripheries have

been, and continue to be a historiographical challenge for many historians of science. To begin,

the central or peripheral status of a mathematical community relies on a host of factors, among

others temporal, spatial, political, economic, scientific, cultural, social, and religions distinc-

tions, and clearly varies by author.42 Moreover, the terminology is rather loaded, despite the

fact that it is not even clear what constitutes the European periphery in science and technology.

To Ben-David, for instance, the periphery consisted of those (usually smaller) countries which

tried to copy the organization of science in the centre, where the centres were the countries who

had based the organization of scientific activity and in particular research on competition (see

Crawford 1992, p. 23-24). To other authors, however, the status as peripheral need not nec-

essarily reflect copycat behavior. Jim Ritter, for instance, has taken a very different approach

by considering instead “the limits of European mathematics” based on geographical boundaries.

The peripheral communities to which he refers are those which had various degrees of contact

with the mathematical knowledge and practices emanating from European centers, and which

appropriated or adopted aspects of these emanations without necessarily imitating the centres

(see Ritter 1996). Others, still, have attempted to develop more quantitative assessments. Here,
40On the matter of historiographical limitations, one must also be wary of the sometimes-political agendas of

the authors. Here, the members of the STEP group are quite honest about their “quasi-political purpose, namely
to counter the perceived “intrinsic incompatibility of the various localities in [modern day] Europe” (Gavroglu
et al. 2008, p. 169).

41Attempts at more “politically correct” versions of this model, however, have similarly problematic definitions.
The notion of an “international mainstream” in mathematics, for instance, has been employed by Elena Ausejo
and Mariano Hormigón, but as noted by these authors, adopting this concept the historian of mathematics is left
to evaluate the “level of modernity” of the countries involved (Ausejo & Hormigon 2002, p. 45).

42Some constants related to scientific peripherality in the 19th and early 20th centuries, however, appear to
be connected to one or more of the following characteristics: a small population (resulting rather naturally in a
small scientific potential); a relatively late period of industrialization and modernization; geographical isolation;
and/or periods of cultural isolation based, for instance, on politics or religion.
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I note once again the work of Ausejo and Hormigón based on the notion of an “international

mainstream” (as opposed to those of centres and peripheries) mentioned earlier in this chapter.

In adopting their approach, one must first identify a socially recognized mathematical community

that shares “internal characteristics” related to “actual mathematical activity”, “external charac-

teristics” related to organization and lines of communication, and “teleological characteristics”

with its foreign contemporaries. After doing so, one can determine whether this community

has an “average mathematical yield” based on these characteristics that “warrants its inclusion

among ‘the moderns’” (Ausejo & Hormigon 2002, p. 45). However, this raises the question as

to how one might develop a cutoff line for the average mathematical yield, and how extensively

one must survey different communities in doing so.

Crawford has yet another approach. She cites one additional difficulty in working with models

of centres and peripheries, namely the issue that by asserting the existence of a periphery and

a centre or collections of centres at all, one potentially loses sight of other nuances, for instance

by failing to account for the many contexts which lie somewhere in the middle, including those

which boasted rich scientific traditions and histories with many connections to broader European

developments but whose scientists faced real issues which prevented their emergence as centres.

And, if one does wish to adopt terms like “centre” and “periphery”, what are the criteria for

allowing one to decide on which label is assigned in a given context?

As an example of the difficulties in assigning labels, Crawford raises the open question as to

whether or not it is actually appropriate to refer to the Scandinavian countries as peripheral in the

late 19th century, even if they they were “intellectually close to” or even modeled themselves on

other countries such as Germany, in light of their long national traditions of scientific development

(Crawford 1992, p. 25).43 She concluded through an empirical test of the centre-periphery

dichotomy44 that her findings demonstrated a “considerably nuanced view” compared to that

provided through the polarity of Ben-David’s model. Moreover, she suggests, “Rather than

being separate entities, Germany and such outlying areas as east-central Europe or Scandinavia

resembled the jagged pieces of a puzzle in the making where close proximity on some counts

coexisted with distance on others”. In order to gain a more accurate picture of this complicated

relationship she proposes instead that we consider replacing the centre-periphery dichotomy with

a notion such as “effective professional distance”, a notion we shall examine below in Chapter 6 in

describing the development of mathematics in Italy during the late 19th and early 20th centuries.

This would provide a means of discussing so-called peripherality along multiple dimensions within

different national and local contexts, according to criteria related to the training and education
43The case for mathematics, however, which boasted a considerably less glorious history in Sweden appears

different, however, as mentioned above.
44This test concerned the case of Central Europe, and in particular the nation states of Austria, Hungary,

and Czechoslovakia, through an analysis of Nobel prize nominators and nominees for the prizes in physics and
chemistry from these countries (see Crawford 1992, pp. 79-105).
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of students, experimental research, formal and informal communication, etc. (Crawford 1992,

p. 105).45

Let us consider Mittag-Leffler’s construction of Sweden’s apparent peripherality within math-

ematics. I shall suggest that one dimension of peripherality of concern to many historical actors

themselves concerns the notion of civilization, manifest in the desire to ensure that the country

within which one lived and worked appeared as “civilized”. This goal of civilization supersedes

the dimensions of peripherality proposed by Crawford, all of which can be considered criteria

for civilization. As such, the desire to feel and be seen as a civilized country emerges as a factor

which facilitated and even motivated some forms of scientific activity. Swedish intellectuals, for

instance, linked national universities to status as a civilized country by the 1820s. Observing

the landscape of scientific activity elsewhere in Europe, many came to believe that Stockholm,

too “— like the other capital cities of the civilized world — ought to occupy the foremost place

in the country’s scientific and cultural life”46 (Bedoire & Thullberg 1978, p. 12). According to

Thullberg, the solidification of this belief formed an impetus for the foundation of Stockholms

Högskola.

Several historians of science point to the notion of “civilization” amongst the roots of such

comparative assessments in Sweden of scientific and cultural standing. Among them are Frängsmyr

and Crawford.47 The former has argued that in tandem with Swedish industrialization came an

optimistic faith in modern technology, instilled in part by industrialists, entrepreneurs such as

Nobel, and a new group of engineers, and in its corresponding economic development (Frängsmyr

2000, p. 102-103). Swedes became aware of the potential impact of scientific research, and of the

desire for progress and development, and within this atmosphere Swedish scientists emerged as

“heroes of development” (Blomqvist 1997, p. 187), as I shall discuss in Chapter 6 in connection

with Mittag-Leffler’s relationship with the Swedish press.48 Moreover, they became increasingly

aware of the role of technology in the “competition in civilization”, a race which had its roots in

The Great Exhibition of the Works of Industry of all Nations, which took place in London, Eng-

land, in 1851, and the Crystal Palace which housed the technological examples developed during
45While I find Crawford’s suggestion that historians adopt a more progressive model of centres and peripheries

to be useful in certain respects, her proposal does not make suggestions concerning the potential nature of the
relations between peripheral and central contexts. She does not clearly resolve this question, though it appears
that she finds Ben-David’s assertion that science is developed primarily through competition,where peripheries are
peripheral because they lack competitive frameworks for conducting research, or Gizycki’s belief that peripheral
contexts act according to competitive emulation (Gizycki 1973, p. 474), to be overly simplistic.

46“Många menade att staden även — i likhet med den civiliserade världens andra huvudstäder — borde inta
den främsta platsen i landets vetenskapliga och kulturella liv.”

47Similarly, in turn-of-the-century Norway Friedman cites local supporters of the Norwegian Kristian Birkeland
who proclaimed that scientific activities of international prominence such as the earlier Arctic exploration of
Fridtjof Nansen (1861–1930) were important not only for the results they yielded but were also “recognized as
such by the entire civilized world and have gained our country yet further right to be named as one of the civilized
nations.” (Friedman 2006, p. 94).

48Here, one sees a similar, though not identical, situation in France, where the great savant was viewed as a
hero of the republic. In this connection see, for instance, (Duclert & Rasmussen 2002; Charle 1994).
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the Industrial Revolution. Sweden had participated in several exhibitions of what became known

as the World’s Fair during the second half of the 19th century, though somewhat modestly, and

in 1866 held an industrial exhibition in Stockholm in which the other Scandinavian countries

and Russia participated; Oscar II, then the prince of Norway and Sweden, suggested that this

was “a peaceful competition” (“en fredlig tävlan”) between peoples and nations (Frängsmyr 2000,

pp. 112-113). While the competition espoused by such meetings may have been peaceful in

the sense that the power relationships which resulted were formed on non-violent terms, the

historian Jeffrey Auerbach suggests that in many cases it was rooted in far more than simple

patriotism; he has even gone so far as to declare that the London exhibition is best understood

“as a supremely nationalistic, even warlike event” (Auerbach 1999, p. 189).

Crawford has written on the themes of national rivalries, civilization, and the peaceful com-

petition of nations in science and technology. She asserts that the development and expansion of

the Swedish scientific enterprise were actually sustained by nationalism and a form of Darwinian

evolutionism which emphasized the progress of societies toward even higher levels of civilization

through, among other things, scientific achievements.49 Together, these two ideologies interacted

in such a way that many Swedes saw progression to higher levels of civilization as depending on

the “peaceful contest” between nations, where nations could effectively be ranked according to

their respective levels of civilization (Crawford 1984, p. 38).

Within this context, the Swedish liberal reformist movement, translating the value of pos-

itive evolutionism into action, strove to raise the Swedish educational level on a broad scale.

The liberal student association Verdandi, for instance, mentioned above, aimed to “combat all

forms of ignorance”, from those which could endanger public health through unsanitary living

conditions, or which could endanger “individual self-realization” through “prejudice and ‘old-

fashioned’ thinking, for instance, in the area of religion or matrimonial relations”. Such actions,

as well as the national pride Swedes took in the achievements of their scientists, contributed to

a flourishing of popular science during the same period (Crawford 1984, p. 40).

In fact, during the age of nation states the practice of comparing countries based on scientific

and cultural achievement, clearly witnessed in the series of Great Exhibitions and underlining the

pervasiveness of nationalism across the European continent, was widespread outside of Sweden,
49Here, Crawford contrasts the three different versions of nationalism which evolved during roughly this period.

In light of Sweden’s belated and rapid industrialization, during the last quarter of the 19th century the country
witnessed a close involvement of science and scientists with national interests in connection with currents of
modernization and industrialization. For this reason she refers to the version of nationalism which sprung forth
there during that period as “practical nationalism”, a form of nationalism in science that in many cases can be
connected to belated but rapid industrialization such as that witnessed by Sweden during the 1880s and 1890s
which accelerated the national scientific endeavor and led to the simultaneous modernization of the nation. In
contrast, “mature nationalism” or “natural nationalism” in science, which was present in England and France, for
instance, already by the last quarter of the 19th century, was the kind of nationalism toward which Italy and also
Germany were headed. This version of nationalism, to her, typically involved a more autonomous form of science
(see Crawford 1992, p. 35).
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as has been demonstrated by many historians of mathematics and science. Siegmund-Schultze,

for instance, has asserted that in Norway “Men like Brøgger and Birkeland were very well aware

of the growing importance of science in the ongoing competition among European nations in

the early years of the twentieth century” (Siegmund-Schultze 2006, p. 246), while in Denmark

“Industrialists and scientists alike were united in the attempt to compare favourably with other

nations” (Kjærgaard 2006, p. 280). An even more striking example which specifically reflects

comparisons in mathematics and which extends beyond the small Scandinavian countries is

illuminated by Siegmund-Schultze in connection with his studies of the International Education

Board, namely the map of the “Relative Standing of Mathematical Centers of Europe and the

Numbers of Outstanding Men at Each”, as seen in Figure 4.1.

Figure 4.1: This map, taken from (Siegmund-Schultze 2001, p. 44), depicts the corrected ranking of
mathematical productivity, essentially, produced by the International Education Board in 1927. As
Siegmund-Schultze notes, it is unclear whether this map was used much by the functionaries of the IEB.

Robert Marc Friedman suggests that the existence of this form of peaceful competition was

felt across much of Europe. He suggests also that it was linked not only to nations but specifically

to race. He has written, echoing Crawford’s assertion that evolutionist ideologies as related to



82 CHAPTER 4. ESTABLISHING SWEDEN AS A “CONTRIBUTOR”

the demonstration of cultural superiority were a driving force behind much scientific activity in

Sweden during this period, that

“In the then prevalent Darwin-inspired mentalité, nations and races competed to

show their levels of “fitness” as evidenced in a great variety of achievements. [. . . ]

Rather than going to war to display prowess, Europeans boasted the role of peaceful

competition whether in arts and industry, colonial acquisitions, and exploration of

uncharted jungles or ice deserts as indications of a nation’s biological state of fitness

to advance civilization.” (Friedman 2006, p. 89)

It is unclear, however, exactly what was meant by the notions of “civilized” and “civilized country”,

and as such, these are difficult notions with which to work analytically. However, it is quite clear

that the actors themselves referred almost exclusively to Europe and North America during this

period. Other attributes generally connected to the notion of “civilized” were standards of living

and vital statistics, and a socio-political infrastructure containing among other things legal and

educational systems including universities, as well as bodies for scientific and cultural production

and organization.

Interestingly, however, the understanding that Sweden was in certain respects “uncivilized”

relative to certain other countries persisted in Sweden until at least the last quarter of the

19th century. In this connection Facos provides a point of reference within the history art, and

specifically in the roots of Swedish National Romantic painting. In doing so, she suggests a

number of reasons for which Swedish artists understood — and appreciated — certain primitive

aspects of Swedish culture. Facos asserts that the opposition between the civilized and the

“primitive” preoccupied Swedish National Romantics during the late 19th century. Here, the

notion of “primitive” refers not to the discourse on colonialism; rather, as she indicates, this

notion was understood by a certain portion of the Swedish population as an identity rooted in

local culture and geography, one synonymous with barbarism. This perception was fostered by

the group of artists known as the Opponents, who as a result of their travels during the 1870s and

1880s came to accept the criteria for civilization of the bourgeois of France, England, Holland, and

Italy. As such, that they considered Sweden to be primitive in certain respects can be ascribed,

among other things, to the sparsely populated nature of the country, the abundance of wilderness,

the habitus of the Swedish peoples,50 which identified itself with nature and emphasized the

rootedness of humans in nature,51 the persistence and toleration of certain pagan beliefs (such

as the Midsummer tradition), and the lack of industrialization mentioned above. However, as

Facos continues, the National Romantics in the artists’ circles of Stockholm came to value these
50To be clear, habitus is the term of Facos and not my own.
51Specifically, Facos indicates that it reflected an animism clearly seen even today in Swedish given names like

Björn (bear), Dag (dag), and Stig (path), and family names such as Lagerlöf (laurel leaf) and Dahlgren (valley
pine) (Facos 1998, p. 74).
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features of Swedish life, “embracing primitivism and rejecting civilization”, and welcoming their

return from Paris to the “land of the barbarians” (Facos 1998, p. 74). In this sense, while in

certain respects Sweden differed from France, Germany, and other nations commonly understood

as cultural leaders during the 1870s and 1880s, there was a clear divide between the intellectuals

who in some ways took pride in this, and those who sought to change it.

Let us now consider Mittag-Leffler’s construction of Sweden’s apparent peripherality within

mathematics. Although sentiments concerning civilization and primitiveness were widespread

in Sweden according to Crawford, Facos, and others, one finds rather few examples of Mittag-

Leffler’s own use of the term “civilized”.52 It is clear, however, that developing Sweden’s cultural

capital was an ongoing project for him. He saw in the 1880s, for instance, the development of

Stockholms Högskola as a means of rescuing Sweden as a “cultural nation”, in particular if it

would focus solely on the natural sciences and mathematics and forgo teaching in law and many

aspects of the humanities altogether (Stubhaug 2007, p. 252), and as seen in Section 4.3 in his

letter to Nørlund of 14 September 1914, he saw France as a country of culture and a model

for civilization, science, and art. It is also clear, among other things in his 1904 speech and his

assessment of the post-war conditions for mathematical develop within different national settings,

that he developed his own criteria for the comparison of scientific and cultural development in

different national settings.

These criteria, and his contrasts between scientific activity in one’s homeland and elsewhere

appear to have originated from his studies in France and Germany in the early- to mid-1870s.

Similarly, Crawford indicates that Swedish physicists and chemists developed an understanding

of German superiority within the laboratory setting as a result of studying at the large German

universities with well-equipped laboratories, which afforded them the opportunity to learn about

new experimental techniques and gain more practical experience (Crawford 1984, p. 34).53

Let us return to the two forms of contributions to the development of mathematics to which

Mittag-Leffler referred in his 1904 speech, namely research results, which he aimed to cultivate at

Stockholms Högskola, and the establishment of Acta Mathematica, a specialized journal intended
52As one rather striking example it is worth noting that in a speech given to students on the occasion of his

retirement, Stubhaug indicates that Mittag-Leffler struck a particular chord with the audience by asserting that
“The leading classes must consist of those who are educated” [quoting Mittag-Leffler], according to the idea that
no nation could remain civilized if power did not seek guidance from knowledge (Stubhaug 2010, p. 557).

53However, Crawford suggests that these practices of scientific travel represent the “proximity to the center”
of many Swedish scientists, who also published their works in foreign journals in German, French, and English
(Crawford 1984, p. 34). Accordingly, the historian of technology Svante Lindqvist indicates that in spite of its
small population and geographical location, Sweden had a tradition of scientific achievement, in particular in
the natural sciences through the observation of natural phenomena. He suggests that “The scientific advantage
that a country enjoyed through having permanent settlement within its borders at such northerly latitudes was
something that Norway, Sweden, and Finland quickly learned to exploit in pursuit of a prominent international
position in fields such as geography, geology, botany, and biology”, citing Carl Linnaeus’ 18th century journey to
Lapland as a classic example of “international triumphs” of Nordic science (Lindqvist n.d., p. xxii). This would
suggest that Sweden was somewhat more peripheral in mathematics than in other fields of science and technology.
This, however, is a matter for future study.
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to feature the most important mathematical works undertaken by individuals from multiple

geographical contexts. Mittag-Leffler seems to have understood that a strong scientific life rested

among the underpinnings of a widely-read scientific journal. In this sense he understood the

establishment of Acta Mathematica as an especially daunting task, remarking:

“[The idea for Acta Mathematica was] [c]ertainly a bold plan, not only because Swe-

den is a remote lowly populated country and Stockholm a city on the border of

culture, but above all because the mathematical sciences [there] lacked the flour-

ishing scientific life which seemed to be the natural foundation from which such an

undertaking should spring forth.”54 (Mittag-Leffler 1905, p. 27)

Stockholm, after all, as mentioned in Chapter 2, had nothing resembling a university until the

last quarter of the 19th century. Reflecting his assessment, many years later Mittag-Leffler would

provide a retrospective analysis pointing to what he saw as an important means of stimulating

scientific life in his homeland during the late 19th century. In a speech given in 1912 upon the

occasion of his retirement from Stockholms Högskola he asserted:

“Few understood that what Sweden above all needed was the same as [that which]

Wilhelm von Humboldt, three-quarters of a century earlier wanted to gain for Prussia

and Germany with Berlin University, a center for scientific education and research

with light and space and freedom for purely scientific education under the direction

of the greatest [scientific] powers that could be acquired.”55 (Mittag-Leffler 1912,

p. 20)

While one cannot claim that Mittag-Leffler would have made an identical statement several

decades before, as I shall demonstrate in Chapter 5, it is, however, quite consistent with his

actions in the 1880s in implementing a mathematical seminar, in emphasizing research activity,

and in steering Stockholms Högskola as an institute driven by the demands of science and culture

rather than utilitarian needs.

These remarks, and more importantly Mittag-Leffler’s activities to improve upon the situa-

tion of Swedish mathematics through his role at Stockholms Högskola indicate that Mittag-Leffler

saw two criteria in particular as having contributed to Sweden’s status as a relative “mathematical

backwater” during the late 19th century. These were markers that made Swedish mathemat-

ical institutions less advanced than those of Paris and Berlin in particular, and which led to
54För visso en förvägen plan, ej endast derföre, att Sverige är ett aflägset folkfattigt land och Stockholm en

stad mot gränsen af kulturen, utan framför allt därföre, att vi inom de matematiska vetenskaperna saknade det
blomstrande vetenskapliga lif, som syntes vara den naturliga grund, hvarifrån ett dylikt företag borde uppväxa.”

55“Endast få förstodo, att hvad Sverige framför allt behöfde, var detsamma som Wilhelm von Humboldt
tre fjärdedels sekel tidigare med Berlineruniversitetet velat tillvinna Preussen och Tyskland, ett centrum för
vetenskaplig undervisning och forskning med ljus och plats och frihet för rent vetenskaplig undervisning uuder
[sic] ledning af de främsta krafter, som öfver hufvud kunde förvärfvas.”
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Mittag-Leffler’s assessment that Sweden was not an effective contributor to the development of

mathematics prior to the late 19th century. These were the complete lack of specialized teach-

ing in mathematics within the university setting in Sweden, which to Mittag-Leffler contributed

to the second criterion, namely the fact that Swedish students were neither introduced to cur-

rent research developments in mathematics, nor taught how to engage in research developments

themselves. I shall discuss both of these points further in Chapter 5, for they deeply influenced

the ways in which Mittag-Leffler structured his lectures at Stockholms Högskola and mentored

some of his first students there.

Beyond these factors, Mittag-Leffler also acknowledged the fact that original work was limited

to a small number of isolated individuals such as Gyldén, many of whom worked in areas not

considered mainstream in mathematical research at the time. Malmsten, for example, had in

the past published original results in the Journal für die reine und angewandte Mathematik, but

not since roughly 1850. Eventually he began to write on annuities and the 15-puzzle, neither of

which were focuses of theoretical mathematics in general.

In this connection one might also wonder whether Mittag-Leffler saw Swedish publication

practices and venues as having contributed to the rather peripheral state of mathematics in his

homeland, for as mentioned in Chapter 2, several of the Swedish mathematicians engaged in

original research published primarily or entirely in Swedish journals. Prior to the foundation of

Acta Mathematica, as elsewhere, these journals were traditionally national or local in nature in

the sense that they functioned primarily within a specific geographical context and for a specific

group of individuals. That articles were typically written in Swedish, and that the journals

did not circulate extensively outside of Scandinavia suggests that these Swedish works were

not widely read by foreign colleagues. Indeed, as suggested by Barrow-Green, who has noted

that the aim of promoting Scandinavian mathematics was high on the agendas of both Mittag-

Leffler and Lie in establishing Acta Mathematica (Barrow-Green 2002, p. 142), it appears that

Mittag-Leffler understood that the journal would serve to draw foreign attention to the new

mathematical contributions generated in Sweden, and in particular by the new generation of

bright, idealistic young students at Stockholms Högskola devoted to and capable of producing

original research.

Mittag-Leffler’s strategy for addressing the issues of implementing specialized study in math-

ematics and engaging students in research developments was straightforward; as I shall discuss

in Chapter 5, Mittag-Leffler structured a course of mathematical study at Stockholms Högskola

which led students to tackle unsolved problems after providing them a strong foundation and a

set of useful tools, as I shall discuss in Chapter 5. He explained his reasons for adopting this

approach in his 1904 speech, asserting:

“In his [i.e. his own] teaching he would not take the historical route and begin with
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the introduction of such theorems and the training of such notions that were already

familiar for one or more centuries. Thus far he wanted to follow his great teacher in

Berlin, [in that] he built everything from the whole numbers as the sole foundation

and strove to make every deduction fully conclusive and never leave a void behind

him. But at the same time he wanted to bring his listeners along the shortest path

to the problems which were those of present day and teach them how even the man

who was a relative novice could, in the occupation with the same problems, have the

prospect of success.”56 (Mittag-Leffler 1905, p. 24)

That is, by actually engaging students in research activity, they would not only learn about

the current state of mathematics, but also develop confidence as scholars by learning how to

use the tools they had acquired through making their own contributions to the development of

mathematics.

Mittag-Leffler appears to have believed that engaging the individual student in the act of

contributing had potential as a pedagogical strategy. In his speech he continued:

“The interest in feeling like a contributor to the development of science is quite

different from the feeling of working only for one’s own training. The studies that

grow from the occupation with a particular task that has all the fascination of the

unknown acquire a completely different value than those [studies] which are only

undertaken because others have declared them necessary or useful.”57 (Mittag-Leffler

1905, p. 24)

Doubtless reflecting upon his own experiences as a student and likely those under Weierstrass’

direction in Berlin, in this passage Mittag-Leffler suggests that the possibility of contributing to

the development of science or mathematics through original research could captivate a student

and thereby provide a natural motivation to learn and study. He also suggests, by the general-

ized nature of his statement, that he perceived the desire to contribute to the development of

mathematics and science as a shared value.

In this chapter I have thus discussed Mittag-Leffler’s construction of Sweden as mathemati-

cally peripheral and aligned it with contemporary studies of centres and peripheries in science.

I have also examined the goal he articulated of turning Sweden into an effective contributor to
56“I sin undervisning ville han icke gå den historiska vägen samt börja med införande af sådana satser och

inöfvande af sådana föreställningar, hvilka sedan ett eller flere århundraden redan voro bekanta. Så tillvida ville
han följa sin store lärare i Berlin, att han byggade allt från det hela talet som ensam grund samt bemödade sig
att göra hvarje slutledning fullt bindande och aldrig lemna något tomrum bakom sig. Men samtidigt ville han
föra sina åhörare den genaste vägen mot de problem, som voro tidens egna, samt lära dem, huru äfven den, som
relativt var en nybörjare, kunde i sysslandet med desamma ha utsigt till framgång.”

57“Intresset att känna sig som medarbetare i vetenskapens egen utveckling är dock något helt annat än känslan
af att arbeta blott till sin egen öfning. Det studium, som växer fram från sysslandet med en särskild uppgift,
hvilken har allt det obekantas tjusning, får ett helt annat värde än det, som sker blott därföre, att andra förklarat
detsamma nödigt eller nyttigt.”
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the development of mathematics in the late 19th century. Here, the notion of “contributing”

represents a specific motivation for engaging in mathematical activity and adhering to certain

practices regarding teaching and publication in the late 19th and early 20th centuries, ones aimed

at having mathematical results validated within foreign circles. This motivation was a distinct

new dimension of mathematical activity to develop during this period within the international

space I have described, aimed at creating a relationship to what he considered to have been the

centres by appealing to specific sets of values relating to teaching, research, and infrastructures

of mathematics, thereby making mathematically-peripheral areas more central within the inter-

national space. In the following chapter I shall turn my focus to what Mittag-Leffler identified

as the first part of his plan to establish Sweden as a contributor, namely his activities in shaping

mathematical studies at Stockholms Högskola to engage students in research developments.



Chapter 5

Mittag-Leffler and Research in

Mathematics at Stockholms Högskola

In this chapter I shall discuss Mittag-Leffler’s central role in the promotion of specialized,

research-level mathematics at Stockholms Högskola, which Mittag-Leffler identified as a necessary

step in turning Sweden into a contributor to the development of mathematics, and specifically

in the development of a research community there during the early- to mid-1880s. In doing so

I present new information concerning the early mathematical research and scientific correspon-

dences of two of his first students there, Ivar Bendixson (1861–1935) and Edvard Phragmén

(1863–1937). By analyzing the ways in which Mittag-Leffler structured mathematical study at

Stockholms Högskola, as well as the early work of these two students, two key findings become

clear: first, that Mittag-Leffler engaged in a pointed mission which stemmed from his studies at

Berlin. Second, we shall see that Mittag-Leffler was relatively successful in his mission, so much

so that his sense of mission was passed on to at least one such student, namely Phragmén.

In this chapter I use the term mission advisedly, reflecting a combination of Mittag-Leffler’s

written reflections upon the states of mathematical study and research activity in Sweden and

Germany in particular, as discussed above, and his actions in shaping mathematical study and

mentoring two of his first students when he became a professor in Stockholm. Having left Sweden

with the feeling that what he had received as a mathematical education at Uppsala was badly

wanting, Mittag-Leffler returned from his time abroad and took up the task of promoting key

aspects of the Weierstrassian model, both in form and in content, with the zeal of a recent

convert. I note, however, that although in 1904 Mittag-Leffler would retrospectively phrase his

activities in promoting research activity at Stockholms Högskola as part of an attempt to turn

Sweden into a contributor to the development of mathematics, a mission of sort in itself, it is

not clear that he expressed them as such in the early 1880s.

Mittag-Leffler’s mission consisted of broadly transforming the Swedish view of mathematics
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into a creative science, one in which the best students were inculcated in current independent

research early in their studies, published their work, and honed their critical skills in evaluating

their own works and those of others, all in the pursuit of expanding a shared body of knowledge.

As we shall see, Mittag-Leffler engaged in this mission by promoting the research imperative

through advanced study in Weierstrassian analysis and by encouraging his students to engage in

research connected to his own own work on the Mittag-Leffler Theorem. I note, however, that

Mittag-Leffler’s approach to achieving this aim was to transform over the years as his activities

diversified. In particular, his emphasis on the Weierstrassian program was to diminish. In this

chapter, however, I discuss above all the early years of his activity.

Mittag-Leffler’s teachings both at the university of Helsinki in Finland from 1876 until 1881,

and at Stockholms Högskola in his homeland Sweden from 1881 until 1911 resulted in — by

Finnish and Swedish standards — an unprecedented amount of student research which garnered

international attention. As Barrow-Green has remarked in her collective summary of Scandina-

vian mathematics during the 19th century: “[a]part from a brief flowering in the 1820s encom-

passing the work of Abel, it was not until the 1870s that an appreciable number of Scandinavian

mathematicians of international caliber emerged. A decade later, they had begun to make their

mark” (Barrow-Green 2002, p. 140). Similarly, the statistician Gustav Elfving, in his discussion

of Swedish (and Finnish) mathematics around the time of Mittag-Leffler’s student years (1865

to 1873), put it rather bluntly: “The general level of mathematical study in Sweden – just as in

Finland – seems to have been rather modest”; until the 1870s courses in mathematics at Helsinki

were conducted “at a fairly elementary level”, though Mittag-Leffler, as the sole mathematics

professor there from 1877 to 1881, was able to devote some of his teaching to advanced material

(see Elfving 1981, pp. 15, 72, 77).

The increases in mathematical activity and in particular the quality of teaching in mathemat-

ics within the university setting in Finland and Sweden have been attributed to Mittag-Leffler.

About Finland, Elfving wrote that under Mittag-Leffler “The young Finnish mathematicians

[. . . ] were, more than had ever been the case before, involved in current international research”,

which we can presume to mean current research of interest to individuals from multiple na-

tional contexts (Elfving 1981, p. 94). Considering both Sweden and Finland, the mathematician

Yngve Domar has noted that Mittag-Leffler, upon his arrival at Stockholms Högskola in Stock-

holm, “planned a fast developing research activity in Stockholm, knowing his capacity for that

task after four successful years as professor in Helsinki” (Domar 1982, p. 4). In addition, the

mathematician Lars Gårding has referred to Mittag-Leffler’s tenure at Stockholms Högskola as a

“golden age” for mathematics in Sweden (Gårding 1994, p. 109), such that Mittag-Leffler’s stu-

dents “received impulses which could carry them directly to the front of research”, and such that

in certain cases the careers and mathematical activity of these students at Stockholms Högskola
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were “directly or indirectly inspired by Mittag-Leffler” (Gårding 1994, pp. 84, 109). Domar sug-

gests, furthermore, that “even though [Stockholms Högskola] had two professors of mathematics

after 1884 and the group of established mathematicians in Stockholm was eventually a large

one, it was always Mittag-Leffler who took charge of young mathematicians and directed them

during the first years of their studies” (Domar 1978, p. 11).

Beyond these few remarks, however, little work has been done to investigate the pivotal role

Mittag-Leffler played in promoting and instigating student research activity or the ways in which

he organized mathematical study to engender such success. In the following it is the ambition to

develop a deeper understanding of his aims and practices in these regards by analyzing his roles

as a professor of mathematics at Stockholms Högskola in the early- to mid-1880s. This work,

as well as the understanding that Mittag-Leffler engaged in a form of mission, will also serve to

substantiate many claims in secondary literature concerning Mittag-Leffler’s role as a proponent

of Weierstrassian analysis.1

In (Fenster 1997), Della Fenster has written about the American mathematician Leonard

Dickson (1874–1954) as a mathematical “mentor” or “role-model”, adopting a sociological frame-

work to study student-advisor relationships in Chicago in the early decades of the 20th century.

While this is one way of uncovering the dynamics of research communities and the production

of research mathematicians, my primary focus here is to study aspects of the working environ-

ment Mittag-Leffler organized at Stockholms Högskola, how and why his students engaged in the

particular problems on which they worked, and the system of values they acquired as a result

of their studies there. This in turn will shed light upon some of the connections between final

mathematical results and the processes by which they were produced in the fledgling Swedish

research community. In particular, as mentioned above, I will adopt a framework in which

Mittag-Leffler’s actions in shaping the development of mathematics in Sweden and in particular

at Stockholms Högskola emerge as a form of “mission”. This mission stemmed from his time in

Berlin, and specifically from the particular approach to mathematical study to which he was

exposed there, which involved the teaching of specialized mathematics at what Mittag-Leffler

saw as the highest possible level instead of implementing a curriculum which dealt with a specific

list of topics in a comprehensive manner. This would provide students access to the forefront,

according to his construction, of research developments to which they, too, were then actively

encouraged to contribute. Mittag-Leffler found this approach so valuable that he endeavored to

appropriate and promote it when he became a professor himself.

In what follows I will expand on my assertion from Section 4.3 that Berlin, in particular

through Weierstrass’ teachings and the implementation of the mathematical seminar, served as

a model for Mittag-Leffler in organizing his own teaching activity, and argue that Mittag-Leffler’s

mission originated as a direct consequence of the studies in which he engaged in Berlin. I will
1Here I have adopted the term of Gårding in (Gårding 1994, p. 83).
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then describe the means by which Mittag-Leffler attempted to carry it out in Stockholm in

connection with his students Bendixson and Phragmén. To do so I utilize lecture notes from the

classes they attended, in the form of unpublished manuscripts located at the Institut Mittag-

Leffler in Djursholm, Sweden; their research publications, some of which were widely visible

in Acta Mathematica, and others which appeared in Swedish in the more humble Öfversigt af

Kongl. Vetenskaps-Akademiens Förhandlingar and Bihang till Kongl. Vetenskaps-Akademiens

Handlingar ; their written correspondences with Mittag-Leffler, and his letters to them and other

colleagues, all of which, unless otherwise stated, are unpublished manuscripts located at the

Institut Mittag-Leffler. Many of these primary sources have, until now, been virtually untouched

by historians of mathematics. I draw also on my understanding of Mittag-Leffler’s activities as

a professor at Helsinki, primarily as described in (Elfving 1981) and (Stubhaug 2010).

5.1 On the Notion of a “Mission”

My use of the notion of “mission” requires some consideration at this stage. Commonly, a mission

describes a task or function an individual is designed or destined to do. It can also signify

a vocation or strongly felt aim or ambition. We speak of religious, diplomatic, and military

missions, for example, and the term has been employed in connection with the sciences, for

instance by Lewis Pyenson, in writing about the 19th century mission civilisatrice which aimed

to bring enlightenment and civilization to French colonies (see, for instance, Pyenson 1993). As

we shall see, in the case at hand Mittag-Leffler’s mission refers not to exporting a culture or set

of values, but to appropriating or importing a combination of norms, values, institutions, and

methodologies (along with the obvious scientific content, in this case Weierstrassian analysis) to

Sweden and Scandinavia more broadly.

While the subject matter and structure of Mittag-Leffler’s lectures at Stockholms Högskola

may appear unexceptional in that Weierstrassian analysis was the material with which he was

the most familiar and which formed the focus of his own research, one must exercise caution

in claiming that Mittag-Leffler simply taught what he knew best in the ways he knew how to

teach, for as we know, as a student Mittag-Leffler experienced teaching within several different

educational contexts, and in particular the University of Uppsala and the University of Berlin,

the latter of which Mittag-Leffler came to hold as a standard-bearer for mathematical study

during the late 19th century, as I discussed in the previous chapter. Moreover, Mittag-Leffler’s

teachings were not only a consequence of his interest in analysis and subsequently aspects of

the theory of sets of points, but were linked firstly to a desire to promote research activity, and

secondly to a desire to further his own research program and that of Weierstrass. Mittag-Leffler’s

success in achieving these aims was thereby connected to a clear set of aims.
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Mittag-Leffler explicitly contrasted the education he had received in Uppsala with that he re-

ceived in Berlin, as discussed in Chapter 4. Through increasing contact with individuals who had

received educations elsewhere (and notably in France, Germany, and Denmark) he came to see

mathematical study at Uppsala, where many subjects were required for each degree, as provin-

cial and behind the times, and even though his foremost teacher there, Dillner, lamented the old

tradition which prevented a more specialized course of study, Mittag-Leffler came increasingly

to criticize Dillner’s teaching and research.

His diary contains several such examples: Upon learning of Hermite’s crushing evaluation

of Dillner’s treatise entitled Traité de calcul géométrique Mittag-Leffler wrote that Dillner had

“made a terrible fool of himself” (Stubhaug 2010, p. 156); upon learning Dillner’s reaction to

Hermite’s criticisms — Dillner claimed that all of Hermite’s remarks could easily be refuted

— Mittag-Leffler wrote “Stupid assertion! He [Dillner] has comprehended nothing from Abel’s

memoirs” (Stubhaug 2010, p. 161). In fact, during his time in Berlin Mittag-Leffler came to

realize that during his studies at Uppsala he had never once heard Abel’s name even mentioned,

which he took as a sign of the low level of mathematics in Uppsala and Lund (Stubhaug 2010,

p. 186). He used similar arguments to justify his move to Helsinki to his sister Anne-Charlotte,

who saw it as unpatriotic; Mittag-Leffler wrote to her that professors and docents in Uppsala

“are in general not men of science, just as shoemakers and tailors are not artists”, and that the

cabinet ministers in Sweden had been successful in removing the life from scholarly interests

by forcing students to concentrate only on areas of instruction that would lead them to earn

a degree (Stubhaug 2010, p. 191). As he wrote to his sister in 1887, “Art for art’s sake” just

like “Science for science’s sake” were the only attitudes which could either evoke genuine art or

significant scientific achievement (Stubhaug 2010, p. 355).

That Mittag-Leffler compared the academics at Uppsala to tradesmen, as opposed to men

of science, deserves emphasis here. Mittag-Leffler’s ruminations on scientific and cultural life in

Berlin and Paris, his adoption of the successful Prussian educational framework and simultaneous

admiration of French cultural accomplishment reiterate an important point set forth in the

previous chapter, namely that Mittag-Leffler saw specific areas of mathematics and science,

along with the arts, as elements of higher culture, and specifically a higher culture to which he

felt Sweden should aspire.

This is patently clear over the course of his career. Beyond the remarks presented above, even

as a student he and his friends contemplated the relationship between art and science and were

fascinated by what they understood as the intellectual struggle of the natural sciences to break

free from the service of materialism, a struggle discussed by their teacher, the author Herman

Bjursten, at the 1863 meeting of the Scandinavian natural scientists. There, to quote Stubhaug,

Bjursten “praised ‘the struggle of research’ which with its ideas had forged a gleaming sword in

the battle against the chains and powers of prejudice — the research that ‘spreads its light to
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every hovel,/ and protects the splendor of palaces”, and who understood the place of the natural

sciences within the school system, but who did not want the practical uses of science “to emerge

as the loftiest and most important in Swedish culture” (Stubhaug 2010, p. 67).

Later, in a speech honouring Kovalevskaya shortly after her death Mittag-Leffler would state

that his Russian colleague had accomplished shining examples of the long-known truth that

mathematics was “an elevated and most perfected art, bold and reckless as the most secret

dreams of the imagination, transparently lucid as only abstract thought can be” (Stubhaug 2010,

p. 405). Similarly, a 1919 diary entry by Mittag-Leffler contains the passage “May Carleman [who

had evidently not yet learned to write mathematical text clearly and elegantly] learn to treat his

style like an artistic instrument, and may he understand that mathematics is not only a science,

but just as much an art” (Stubhaug 2010, p. 608).

One is struck by what emerges as Mittag-Leffler’s embarrassment, as a young scholar in Paris

and Berlin, of mathematics in Sweden. His understanding of the relatively low level of scholarly

activity there, which he seems to have attributed to outdated university traditions and a lack of

contact with current developments abroad, as mentioned above, would mark him for the rest of

his career. That is, in teaching at Stockholms Högskola Mittag-Leffler actively aimed to avoid

producing an experience and an environment which mirrored those of his student years. While

he may or may not have formulated, by 1881, the aim of turning Sweden into a contributor to

the development of mathematics, it is certainly clear, as I shall argue, that he aimed to ensure

that students could gain specialized knowledge which would allow them to approach research

questions of current interest on which they were guided and encouraged to work. It is also clear,

as we shall see, that in looking to Weierstrass’ teachings as a model for his own lectures Mittag-

Leffler actively chose that approach over the one he experienced at Uppsala for a specific set of

reasons.

For these reasons — because Mittag-Leffler implemented a specific set of aims and a specific

set of strategies through which they can be carried out, and ultimately incorporated these aims

and strategies into a clear ideological framework, outlined in his 1904 speech — I find the use

of the term “mission” an effective and appropriate means of describing Mittag-Leffler’s aims to

shape mathematical activity at Stockholms Högskola. There, he adopted a particular approach

to instruction and mentoring, one that was largely new in Sweden, realizing that this approach

was one of many possible approaches, in order to achieve a particular set of goals. A framework

in which Mittag-Leffler emerges as a “missionary” is a new approach to understanding his actions

as a professor of mathematics, and provides a metaphor which helps us to better grasp his active

and deliberate role in shaping the academic environment in Stockholm and the early careers of

his students.

Regarding the inherent ideological dimension of Mittag-Leffler’s mission, I shall turn to

R. Steven Turner’s definition of the research imperative, mentioned above. I maintain that
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Mittag-Leffler was ideologically committed to what would now be termed knowledge production

as an approach to mathematical study, one which could not only engage and interest the stu-

dent but also give rise, as we saw in Chapter 4, to national pride in the peaceful competition

of the nations. Moreover, as I shall demonstrate, Mittag-Leffler’s actions are consistent with an

active attempt to not only create an environment capable of supporting and sustaining research

activity, but to instill the research imperative within Bendixson and Phragmén; that he surely

aimed to instill this value within his other students as well will emerge as highly probable based

on the fact that many of Mittag-Leffler’s students attended the same lectures and seminars and

also produced original mathematical papers in their early years at Stockholms Högskola.

In constructing these arguments I shall refer for the most part to potential intentions behind

Mittag-Leffler’s actions. That is, while Mittag-Leffler outlined in 1904 a specific framework

within which he situated his activities at Stockholms Högskola, in 1881 he did not express his

intentions so clearly. For this reason I will argue for possible intentions inferred from observed

actions, including his structuring of mathematical education, his involvement in the publication

of his students’ works, and his correspondences with them — that is, by interpreting the things

that Mittag-Leffler actually did.

5.2 On Mittag-Leffler’s Students

Because Bendixson and Phragmén are central figures in this paper, and to illustrate the back-

grounds and later careers of students arriving at Stockholms Högskola for mathematical study

under Mittag-Leffler, I will provide some biographical information.

Bendixson and Phragmén arrived at Stockholms Högskola with different educational back-

grounds. Although both had received higher education in mathematics before arriving there,

Bendixson was the only one to have taken the candidate examination prior to enrolling. Af-

ter spending one year at Kungliga Tekniska Högskolan in Stockholm he commenced studies at

Uppsala University in 1879 and received his Filosofie kandidat there in January of 1881. He

registered at Stockholms Högskola in the fall of 1882 (Zeilon 1922, pp. 146–149). Phragmén, on

the other hand, enrolled at the Stockholms Högskola in the fall of 1883 after only one year of

classes at Uppsala. He obtained his Filosofie kandidat in January of 1886 from Uppsala though

his studies were conducted at Stockholms Högskola (Englund 1997, pp. 303).

Bendixson was affiliated with Stockholms Högskola for many years and in various capacities.

He served as an assistant to Mittag-Leffler there from the fall of 1884 to the fall of 1885, a role

which included tutoring new students to help them follow Mittag-Leffler’s lectures, and occasional

lectures in the theory of functions (Stubhaug 2010, p2. 321-322), and while the details are unclear,

all accounts (see, for instance Stubhaug 2010; Zeilon 1922) seem to indicate that Bendixson

continued to study and assist Mittag-Leffler at Stockholms Högskola during the remainder of
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the 1880s. He obtained his Filosofie licentiat from Uppsala University in 1890 and became a

docent at Stockholms Högskola from the spring of that year. He took charge of the professorship

in higher analysis there from the spring of 1891 until the spring of 1892, at which point he

began to teach at simultaneously at KTH and at Stockholms Högskola, where he instructed in

differential and integral calculus, as well as algebra. In 1899 he served as the acting professor in

pure mathematics at KTH, and the following year became a professor there where he remained

until 1905, at which point he was appointed professor of higher analysis at Stockholms Högskola.

He was served as the rector of the same institution from 1911 until his retirement in 1927.

Notably, Bendixson, who was known for his mildly leftist views, also forayed into politics. He

served as a town councilor in 1903 and became more politically active as his career progressed.

He was also a member of the Swedish cartography commission (triangelmätningsnämden) from

1906, a commission for the poor (fattigsakförarkommittén) from 1907 until 1909, and served as

an advisor for a committee concerned with revisions to the proportional representation voting

system in Sweden between 1912 and 1913 (Zeilon 1922).

Phragmén served as an assistant to Mittag-Leffler in 1886, around the time he received his

Filosofie kandidat, as mentioned above. He was appointed to the editorial committee of Acta

Mathematica in 1888, and received his Filosofie licentiat from Uppsala University in 1889. He

then became a docent in mathematics and mechanics, and served as the acting professor in

mechanics at Stockholms Högskola. In 1892 he was appointed professor in mathematical analysis

there, where he remained until he retired from his position in 1905.

At that point Phragmén left the university setting and devoted a great deal of energy to

work in the insurance industry. He had served as an actuary in the private insurance company

Allmänna Lifförsakringsbolaget since 1897, and served as the company’s executive director from

1908 until 1933. He also served as an inspector of Swedish insurance institutions during 1902, and

acted as the director general and head of the insurance inspection in 1903, a position he assumed

in 1904 and held until 1908. Among other things he was also a board member of the Swedish

Insurance Association Svenska Försäkringsföreningen from 1912 until 1935. In spite of these

roles, his biographer in the Swedish Biographical Dictionary has written that Phragmén “was

in the entirety of his being an academic and ill-suited as a business executive”2 (Englund 1997,

305). In this sense it is perhaps unsurprising that he did retain some connections to academia,

publishing a paper in Acta Mathematica together with Ernst Lindelöf in 1908 on the properties

of monogenic functions in the neighbourhood of a singular point, reflecting topics introduced to

him in his early years at Stockholms Högskola. He also spoke at the 1924 International Congress

of Mathematicians held in Toronto, Canada, on a topic in probability.

In addition to his work in insurance, Phragmén, too, was involved in investigations of the

Swedish proportional representation voting system, serving on an official committee from 1902
2“Han var till hela sitt väsen akademiker och föga lämpad som företagsledare.”
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to 1903 and again from 1912 to 1913. On this subject Englund has written “[t]here many who

discussed different systems of elections and methods of voting from the 1890s, but none with

greater impact than [Phragmén]”.3 Phragmén’s contributions to this debate was the suggestion

that in the interest of stability, one should give the greatest party or parties a certain over-

representation in the allocation of seats (Englund 1997, p. 305).4

Phragmén served on the municipal and city councils in Djursholm between 1907 and 1918,

the board of Stockholms Högskola from 1920 until 1927, and was chairman of the board for the

Mittag-Leffler Foundation from 1927. Notably, he continued to serve on the editorial committee

of Acta Mathematica until his death.

Both Bendixson and Phragmén were elected to the Royal Swedish Academy of Science,

respectively in 1905 and 1901, as well as the Royal Society of Sciences and Letters in Gothenburg

(Vetenskaps- och Vitterhetssamhället i Göteborg), respectively in 1920 and 1907. It should be

clear from the above descriptions that Bendixson and Phragmén had distinguished careers both

within science and beyond.

As we have seen, both Bendixson and Phragmén were both enrolled at the university in

Uppsala while studying at Stockholms Högskola. This was the case for many of Mittag-Leffler’s

students, as we shall see below. In fact, this group of students has been referred to as “the

transitional academic generation that received the bulk of its education at Stockholms Högskola

but graduated from Uppsala University” (Englund 1997, p. 304). In general, this dual enrollment

reflects the fact that Stockholms Högskola did not grant degrees until after the turn of the 20th

century, as mentioned above. As such, students who sought formal degrees but wished to study

in Stockholm usually completed their course of study by taking examinations in Uppsala, which

lies roughly 60 kilometres north of Stockholm. This illustrates a clear relationship between these

two institutions in the late 19th century. Notably, however, it appears that while students were

formally inscribed there, they did not attend courses at Uppsala University or elsewhere while

studying at Stockholms Högskola. This suggests that on the level of studies there was generally

little interaction between Stockholms Högskola and the national universities and technical college,

but for the issue of formal examinations.5 In fact, in an 1894 memorandum Mittag-Leffler

would make a point of the fact that between 1887 and 1893 eleven of the twelve students who

conducted the entirety of their mathematical educations at Stockholms Högskola completed their

Licentiat examinations at Uppsala with great distinctions. Establishing Stockholms Högskola as
3“Der var många som från 1890-talet diskuterade olika valgsystem och valmetoder men ingen med större

genomslagskraft än P.”
4Interestingly, on the website http://www.gap-system.org/~history/Biographies/Phragmen.html it has

been suggested that Phragmén’s interest in this subject actually stemmed from the disastrous dispute in electing
the rector of Stockholms Högskola discussed in Chapter 2. However, no reference is provided.

5Some students, however, did undertake studies at these institutions prior to beginning at Stockholms
Högskola, as we have seen in the cases of Bendixson and Phragmén. Similarly, Fredholm studied for a year
at KTH and then for two years at Uppsala before commencing studies at Stockholms Högskola.
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an independent institution which produced talented mathematicians was clearly a source of pride

to him; he compared these eleven students from Stockholms Högskola to achieve this with the

paltry six from Uppsala who received the same distinction in mathematics (see Appendix B).

Concerning instructors, however, there was greater circulation. Interestingly, however, within

mathematics this circulation radiated from Stockholms Högskola in the sense that while several

individuals trained there later held teaching positions there or elsewhere,6 few trained outside of

Stockholms Högskola came to hold positions there during the late 19th and early 20th centuries.

Only in the early years of Stockholms Högskola, and primarily for economic reasons, was there

a great deal of contact with other academic institutions in Sweden, seen, for instance, through

the employments of Holmgren, who simultaneously taught at KTH, and Rubenson, who worked

at the Central Meteorological Institution as discussed in Chapter 2.

Bendixson and Phragmén were among Mittag-Leffler’s brightest students at Stockholms

Högskola — at least, in his view — and both became engaged in original research early in

their careers. Between 1883 and 1886 Bendixson published two papers in Acta Mathematica,

one in the Comptes Rendus of the French Academy of Sciences, and three in the journals of the

Swedish Academy. Similarly, Phragmén published three papers each in Acta Mathematica and

the Öfversigt of the Swedish Academy.

However, that they published original works during their student years in widely-read journals

was not unusual for Mittag-Leffler’s students in Stockholm and Helsinki. Let us consider a few

examples. In his 1904 speech at the 25th anniversary of Stockholms Högskola Mittag-Leffler

remarked:

“The mathematical chair at Stockholms Högskola was surrounded from the start by a

small band of highly gifted pupils. Bendixson, Phragmén and Mellin carried out even

as students works which have an honorable place in the history of science. The same

was later done by Fredholm, von Koch, Cassel, Lindelöf and others.”7 (Mittag-Leffler

1905, p. 26)

Indeed, Hjalmar Mellin (1854–1933), who followed Mittag-Leffler from Helsinki to Stockholm

in 1883 after having spent two sojourns studying in Berlin under Weierstrass, published eleven

papers between 1883 and 1891, at which point his position as a docent at Stockholms Högskola

ended. Six of these papers appeared in Acta Mathematica, three in the Öfversigt of the Royal
6Bendixson, for instance, taught at KTH from 1892 until 1905, at which point he took up the chair in higher

mathematical analysis at Stockholms Högskola in 1905. Similarly, von Koch replaced Bendixson as the chair of
pure mathematics at KTH in 1905, and upon Mittag-Leffler’s retirement in 1911 returned to Stockholms Högskola
as a professor of mathematics.

7“Den matematiska lärostolen vid Stockholms Högskola omgafs redan från början af en liten skara högt
begåfvade lärjungar. Bendixson, Phragmén och Mellin utförde redan som studenter arbeten, hvilka ha en ärofull
plats i vetenskapens historia. Detsamma gjorde senare Fredholm, von Koch, Cassel, Lindelöf och andra.”
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Swedish Academy, and two in Finnish journals. Helge von Koch (1870–1924), one of Mittag-

Leffler’s youngest students, studied at Stockholms Högskola between 1887 and 1892, at which

point he became a docent there after having received his doctoral degree from Uppsala (Leche

et al. 1911, p. 456), published nineteen papers between 1889 and 1896. Three of these works

appeared in Acta Mathematica, six in the Comptes Rendus of the French Academy of Sciences,

and one in the Bulletin de la Société Mathématique de France; the remainder appeared in the

Öfversigt of the Swedish Academy. Notably, von Koch succeeded Bendixson as professor at the

KTH in Stockholm in 1905, and moved to Stockholms Högskola, then Stockholms Universitet, in

1911 to succeed Mittag-Leffler. Gustaf Kobb (1863-1934), who studied mathematics at Stock-

holms Högskola from 1881 and enrolled at Uppsala the following year, published four papers in

the Öfversigt of the Swedish Academy, two in Acta Mathematica, and two in the Comptes Ren-

dus of the French Academy prior to defending his doctoral dissertation at Uppsala in 1889, and

Gustaf Cassel (1866-1945), who commenced studies under Mittag-Leffler at Stockholms Högskola

in 1888 and defended his dissertation at Uppsala in 1894, published two papers in the Öfversigt

of the Swedish Academy, two in the Academy’s Bihang, and one in Acta Mathematica during

this period. And of Mittag-Leffler’s Finnish students, between 1883 and 1886 Georg Borenius

(1858–1922) published two papers in journals of the Finnish Academy and two in the Bihang to

the Swedish Academy, and Emil Arvid Stenberg (1858–1908) published one work in the Swedish

Öfversigt, two in the journal of the Finnish Academy, and three in Acta Mathematica between

1888 and 1893. Both Borenius and Stenberg came from Finland to Sweden to study and lecture

at Stockholms Högskola in the early- to mid 1880s. Several of Mittag-Leffler’s other students

also published original works in various local journals.

Just like Phragmén, however, several of Mittag-Leffler’s students at Stockholms Högskola ul-

timately left mathematics. These included Fredholm, who was also interested in physics and

worked at an insurance agency in the 1890s. About Fredholm Domar has written that “It is

indeed doubtful whether he had considered a research career [in mathematics]. [. . . ] With his

strong concern for physics Fredholm was never interested in a professorship in pure mathematics.”

Fredholm, like Phragmén, eventually also worked in insurance mathematics, and in 1906 he be-

came professor of rational mechanics and mathematical physics at Stockholm University (Domar

1978, pp. 14-15). Similarly, Kobb ultimately turned to mechanics and took up the professorship

in mathematics and mechanics at the KTH in 1912. According to Domar, this may have been

due to the competition he felt for the few research posts within mathematics in Sweden. Cassel

taught mathematics at a Swedish gymnasium after defending his dissertation, and then turned

to economics. (Domar 1978, p. 15). And of Mittag-Leffler’s Finnish students, who in addition to

Mellin, Borenius, and Stenberg included Onni Hallsten (1858–1937), Karl Evert Palmén (1857–

1940), August Ramsay (1859–1943), Anders Donner (1854–1938), Gustaf Melander (1861–1938),

Theodor Homén (1858–1923), Kaarlo Kerppola (1859–1924), Evert Sjöblom (1858–1930), and
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Atle Genetz (1859–1922), some became professors, others teachers or engineers. Some came

to work in insurance, and one became a sea captain (see Stubhaug 2010, p. 258). According

to Elfving, Hallsten became a “schoolmaster, insurance man, and politician”, and Palmén an

“industrialist” (Elfving 1981, p. 90).

If we consider this group of students together in connection with the above remark from

his 1904 speech one sees that Mittag-Leffler understood many of these individuals to have been

talented students.8 And, as suggested by the remarks of Domar and Gårding above, he ac-

tively nurtured the members of this group in their development as mathematicians. On this

subject Harald Cramér (1893–1985), a later student at Stockholms Högskola, in remembering

Mittag-Leffler wrote that “one of his truly great qualities was undoubtedly his ability to gather

about himself a group of gifted pupils, to fill them with enthusiasm for mathematical research

and actively support them” (Domar 1978, p. 8). Many of these students, including Phragmén,

Bendixson, Mellin, Kobb, von Koch, and Fredholm, remained at Stockholms Högskola as docents

following their studies.

Furthermore, one sees that Mittag-Leffler took an interest in publishing their research pa-

pers, which is clear at least in the cases of Mellin (see Stubhaug 2010, p. 291), von Koch, Kobb,

Bendixson, and Phragmén.9 In these senses, it appears that Mittag-Leffler encouraged and sup-

ported all of his students in Stockholm. It has been suggested, however, that while Mittag-Leffler

taught at Stockholms Högskola for three decades, his most distinguished group of students ap-

peared during his first decade there, and of them, the most prominent scholars were Phragmén,

Bendixson, von Koch, and Fredholm (Domar 1978, p. 11); see also (Gårding 1994), which singles

out these individuals as students of Mittag-Leffler’s. Talent and prominence aside, there is one

primary reason for which I shall not claim that Bendixson and Phragmén were entirely repre-

sentative of Mittag-Leffler’s student body during the first decade of his teaching at Stockholms

Högskola. This concerns the fact that there appears to be more documented evidence of the

mentoring role played by Mittag-Leffler in their careers, and in particular that of Phragmén,

whose talent Mittag-Leffler recognized very early in their academic relationship. Furthermore,

as suggested by Domar and Gårding, their early international renown within Mittag-Leffler’s

network indeed appears as more pronounced than that of most of his other students, especially

early in their careers.
8In 1883 he would note that of those who participated in his seminar that fall, including Bendixson, Kobb,

Borenius, Phragmén and Mellin, the latter two seemed particularly talented (Stubhaug 2010, p. 298).
9Concerning von Koch and Kobb, that Mittag-Leffler played an active role in circulating their research results

is clear based on the fact that he reported several of their results to the Swedish Academy of Science, including
Om den konforma afbildningen af en paraboloid på ett plan (1889; then a student) and Sur la convergence des
déterminants d’ordre infini (1896; then a docent) by von Koch , and Om integrationen af differentialeqvationer för
en tung partikels rörelse på en rotationsyta med vertikal axel (1886), Om integrationen af differentialeqvationerna
för en materiel punkts rörelse på en rotationsyta (1887), and Om båglängden af algebraiska kroklinier (1887). I
shall discuss Mittag-Leffler’s involvement in the publication of the early works of Bendixson and Phragmén in
what follows.
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In spite of such differences — and to some extent, because of them — Bendixson and Phrag-

mén are useful and appropriate subjects in understanding Mittag-Leffler’s efforts to promote

research activity at Stockholms Högskola. That is, that Bendixson and Phragmén were not only

talented scholars but emerge as “two of Mittag-Leffler’s best students and amanuenses” (this

appears to have been the case by roughly 1887, see Stubhaug 2010, p. 343), involved in practi-

cal work for Acta Mathematica by 1885 when Mittag-Leffler was away (Stubhaug 2010, p. 322)

suggests that under Mittag-Leffler they were guided not only in the pursuit of research but in

administrative matters as well. Furthermore, as they represent some of Mittag-Leffler’s very first

students at Stockholms Högskola their academic experiences there provide a means of studying

Mittag-Leffler’s first steps in putting into action in Sweden the values he had acquired abroad,

as I will discuss.

5.3 The Origin and Development of Mittag-Leffler’s Mission

Among the things Mittag-Leffler took with him from his time in Berlin was a particular approach

to mathematical study, one which was so important to him that he developed a mission to

adopt and promote this particular approach when he became a professor of mathematics himself.

This means of conducting mathematical study involved teaching specialized mathematics at the

highest possible level instead of implementing a curriculum which dealt with a specific list of

topics in a comprehensive manner. In turn, this specialized, high-level study would provide

students access to what Mittag-Leffler saw as the forefront of research developments to which

they, too, were then encouraged to contribute. In this section I shall consider the origins of this

mission, as linked to Mittag-Leffler’s experience in Berlin during the mid-1870s and the image

of mathematics there which he developed, as discussed in Chapter 4. In the following section I

shall then discuss the ways in which Mittag-Leffler attempted to organize an educational setting

within which specialized, research-oriented study in Weierstrassian analysis could be effectively

carried out.

Underscoring the role of the professor not as a teacher but as a researcher emphasized the

commitment of the university to the production of knowledge, effectively creating in addition

to a competitive climate a “research ideology” based on the understanding that the university

professor’s proper function was not only to transmit academic learning but also expand it through

criticism and research (R.S. Turner 1981, p. 109).

To Mittag-Leffler, who experienced the success of this pedagogical strategy through the

lectures of his mentor Weierstrass, this became the foundation for his own approach to teaching,

first in Helsinki and then at Stockholms Högskola. In 1904, once again on the occasion of the

25th anniversary of Stockholms Högskola, he articulated what he described as his goal as the first

professor of mathematics from the beginning of his career there, namely to conduct his students
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along the most immediate path to a current problem and teach them how even relative beginners

in mathematics could successfully contribute to research developments. More specifically, and

in keeping with his belief that the possibility of contributing to the development of mathematics

would motivate his students, as mentioned in Chapter 4, Mittag-Leffler indicated that:

“The problem for teaching became thus to lead the audience along a road, or let it be

only a footpath, up towards some of the heights of science, to show him that and how

such heights could be climbed. He, who once has taken such a walk, never forgets

it, and he overcomes easily difficulties which are thought to be impossibilities for he

who has never had the view from the top.10 (Mittag-Leffler 1905, p. 25),11

Moreover, in his later reflections Mittag-Leffler asserted that:

“An education that only exposits and comments on textbooks, no matter how clear

and well-reasoned, and no matter how well-presented, becomes dry and soulless, if

it isn’t charged with the personal approach to science, which is only won through

[one’s] own research.”12 (Mittag-Leffler 1912, p. 24)

Mittag-Leffler’s remarks clearly echo the strategy of his mentor Weierstrass, at least, ac-

cording to Mittag-Leffler’s experience of it. As Bendixson would later phrase it at the 1912

celebration marking Mittag-Leffler’s retirement, Mittag-Leffler “didn’t seek to train apprentices

but rather colleagues”, which Mittag-Leffler evidently found both true and flattering (Stubhaug

2010, p. 557).

Let us now turn to the subject matter itself which comprised Mittag-Leffler’s lectures, and

coloured his experiences as a student in Berlin. We shall see that while in Berlin Mittag-Leffler

came to appreciate not only the research-oriented teaching strategy, but also the teachings in

analysis of his mentor Weierstrass for their clarity and for the precision of Weierstrass’ proofs

(Rowe 2000, pp. 62-63). What we see from such remarks is an emphasis primarily on the

importance of exposing students to research from an early stage, and on the encouragement of

research activity.

Recognition for Weierstrass’ lectures in analysis was gaining momentum in the last quarter

of the 19th century both in Germany and abroad. As we saw in the previous chapter, Hermite
10“Problemet för undervisningen blef således att leda åhöraren längs en väg, eller låt vara blott gångstig, upp

mot någon af vetenskapens höjder, att visa honom att och huru sådana kunna bestigas. Den, som en gång
företagit en dylik vandring, han glömmer den aldrig, och han öfvervinner lätt svårigheter, som synas omöjligheter
för den, hvilken aldrig haft utsigten öfvanifrån.”

11Here, one is struck by the similarity of Mittag-Leffler’s remarks to those of Bertrand in describing Serret’s
Algèbre supérieure, as translated by Brechenmacher: “M. Serret’s book is not a textbook of algebra; the reader
must be already familiar with the general and classical methods. M. Serret then leads [the reader] by an easy
path to the highest results of this branch of science [. . . ]” (see Brechenmacher forthcoming, p. 30).

12“En undervisning, som endast utlägger och kommenterar läroböcker, den må vara huru klar och väl
genomtänkt samt huru väl framförd som hälst, blir torr och själlös, om den ick genomandas af den personliga syn
på vetenskapen, som endast vinnes genom den egna forskningen.”
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thought highly of mathematics in Germany and once referred to Weierstrass as the “great leg-

islator of analysis” (Bottazzini 2003, p. 264). Although it is uncertain whether or not Hermite

actually did utter those famous words “You have made a mistake, Sir, [. . . ]; you should have

taken the courses of Weierstrass in Berlin. He is the master of all of us”13 (Mittag-Leffler 1902,

p. 131), it is understood that he did direct Mittag-Leffler toward Weierstrass in Berlin. This

high regard for Weierstrass’ mathematical studies was shared by Mittag-Leffler.

From the point of view of many of Weierstrass’ students, several features of Weierstrass’

lecture courses in analysis distinguish his approach from other approaches. Weierstrass aimed

to set analysis on a rigorous foundation, based on the pattern familiar from arithmetic, in

which first complex numbers, and then functions of a complex variable, are built step-by-step

using algebraic and finally transcendental operations. One key feature of the approach was the

abolition of vague ideas of motion when discussing limits, these being replaced with the kinds of

epsilon-delta inequalities that are now familiar. As the goal of the theory was to prove general

results about functions of a complex variable, including elliptic functions, a central requirement

was fulfilled by Weierstrass’ methods for representing such functions concretely. The Weierstrass

Factorization Theorem of 1876 was seen by him as a key tool.

Like many of Weierstrass’s students, Mittag-Leffler became a “convert” to at least some

features of Weierstrass’ approach to the foundations of analysis. Based on the evidence of

Mittag-Leffler’s own research focus between 1876 and 1884 and the contents of his later lectures,

not only did he appreciate Weierstrass’ approach to mathematical study but he actually emulated

it in many respects.

Beyond the organization and quality of the Weierstass lectures, Mittag-Leffler appreciated

the overall style of education and the strong orientation to research that he experienced as

essential features of the approach at Berlin. He recognized that the German approach to teaching

consistently produced high-quality research and high quality scholars. As Stubhaug eloquently

expressed it:

“those standards of excellence he acquired in his first encounter with continental

mathematics, this awareness and conviction of what a first-rate mathematician or

scientist really represented, had a deep impact on Mittag-Leffler, providing him with

a basis on which to judge his contemporaries and to determine his own positions on

various issues.” (quoted from Persson & Stubhaug 2005, p. 27)

That Mittag-Leffler would be so shaped by his experiences in Germany is perhaps unsurpris-

ing, since it echoes responses elsewhere. Bottazzini, for instance, has written on the significance

of the European journey in 1858 undertaken by the Italians Betti, Brioschi, and Casorati, who
13“Vous avez fait erreur, Monsieur, [. . . ]; vous auriez du suivre les cours de Weierstrass à Berlin. C’est notre

maître à tous.”
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saw the École Normale in Paris and in particular the German seminars as enlightening examples

in teacher training (Bottazzini 2001, p. 39). Germany ultimately served as an example for the

organization of mathematical activity in Italy following unification, in part reflecting its emer-

gence as a mathematical power and in part due to its similar experience of political unification

(Bottazzini 2001, p. 40).14

I refine Stubhaug’s statement, and will argue that Mittag-Leffler’s actions as a professor

suggest that he used his understanding of the ways in which mathematical study and research

were conducted — and moreover connected — at Berlin in particular not only as a standard

with which he would measure these activities within other contexts, but moreover as an example

toward which to work. As I will soon describe, Mittag-Leffler emulated this style of higher edu-

cation during the early- to mid-1880s, implementing the seminar, lecturing on current research,

and promoting new research activity from his students. What I describe as Mittag-Leffler’s

mission as a professor during the early- to mid-1880s was thus to promote and instill the re-

search imperative at Stockholms Högskola, specifically through the establishment of high-level

specialized mathematical study in Weierstrassian analysis.

5.4 Structuring Study to Promote Research Development

I have discussed above the central aspects of Mittag-Leffler’s mission and their connections to his

experiences at Berlin. In this section I will describe the ways in which he attempted to establish

an environment conducive to research activity, beginning with his implementation of high-level,

specialized mathematical study at Stockholms Högskola. I will then reflect upon his efforts to

further elevate the quality of his courses by providing more lecture hours than required (in the

case of Helsinki) or adding mathematical seminars (in the case of Stockholms Högskola), and

finally by securing a position at Stockholms Högskola for Kovalevskaya, a mathematician with

an active research career who according to him “belongs entirely to the school of Weierstrass”15

(Mittag-Leffler 1892, p. 386).
14In underscoring the general importance of scientific travels in shaping developments in the so-called European

periphery, the STEP group has written that “In general, most travelers perceived their target destinations as
centres, and their travels were then the means of getting acquainted with the tools of modernization, and of striving
to eliminate scientific and technological asymmetries”. The motivations of 19th century travelers differed from
those of their predecessors, and fit within the framework of the ongoing professionalization and specialization of
scientific activity. Some journeys were institutionally sponsored and resulted in official reports, which sometimes
provided a framework for the development and implementation of new scientific and educational policies and
even new economic initiatives. Other journeys, however, may have been conducted at one’s own initiative, and
sometimes, too, at one’s own expense (Gavroglu et al. 2008, pp. 161-162). Mittag-Leffler, for instance, created his
own itinerary, and while he did not prepare official reports, his interpretation of mathematical study and practice
in Berlin resonated in Sweden in the late 19th and early 20th centuries.

15“Comme mathématicienne, Sophie Kovalevsky appartient entièrement à l’école de Weierstrass.”
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5.4.1 Promotion of High-Level, Specialized Study

Mittag-Leffler believed that specialization was paramount to reaching the highest standard of

mathematical education and research. His belief corresponds to a general trend toward special-

ization in scientific research during that period. As mentioned in Chapter 4, even as a student

at Uppsala he expressed frustration that students there were expected to prepare for a wide

range of university examinations and were thereby prevented from focusing on any particular

discipline (Stubhaug 2007, p. 127) — he believed that this would allow only for superficial study

of the subject matter (Heinonen 2006, p. 96). Experiencing the effectiveness of more specialized

study during his time abroad served to solidify this belief for him. In an 1880 letter to his former

professor at Uppsala Mittag-Leffler wrote disparagingly of the notion of teaching “a little bit of

everything”. He was convinced that:

“[. . . ] it is better to immerse oneself in one branch of mathematics than give a bit

of everything. By this means I indeed get a generation of students who really only

studied higher algebra, a second who really only studied the theory of functions

and elliptic functions, a third who principally studied number theory etc. etc., but

better this than that the different generations should all be alike and all with the

same educationally bounded knowledge in a little of everything.”16 (original Swedish

quoted from Heinonen 2006, p. 96)

That is, Mittag-Leffler believed that a curriculum which was too broad would result in gen-

eration after generation of mathematicians, all of whose knowledge was bounded by the same

educationally-imposed limitations.

As a professor at Stockholms Högskola, Mittag-Leffler’s selection of lecture materials reflects

this view. His program for mathematical study at Stockholms Högskola focused heavily on topics

in Weierstrassian analysis. His courses from 1881 to 1885 paralleled those of Weierstrass’ lecture

series in Berlin as described by (Dugac 1973, pp. 52–62), with titles “introduction to the theory

of functions”, “theory of functions”, “theory of analytic functions”, and “elliptic functions”.17 The

contents of Mittag-Leffler’s lectures, however, were not uniformly identical to those of Weier-

strass. I note, for instance, that Mittag-Leffler taught (and even offered a course in) the more

recent work on Fuchsian functions as studied by Klein and Poincaré (see Gray 1986, pp. 254–317).

Both (Elfving 1981, p. 77) and (Stubhaug 2007, p. 260) indicate that Mittag-Leffler presented a

similar curriculum at Helsinki, where he taught in addition to “traditional calculus” the theory of
16“[. . . ] det är bättre fördjupa sig i en gren af matematiken än ge litet af allt möjligt. Härigenom får jag

visserligen en generation af lärjungar, som egentligen blott studerat funktionsteori och elliptiska funktioner, en
tredje som förnämligast studerat Talteori etc etc, men bättre så än att de olika generationerna skulle vara alla
lika hvarandra och alla med samma skolmässiga begränsade kunskaper inom litet af hvarje.”

17These lecture notes, all of which are unpublished, are located at the Institut Mittag-Leffler in Djursholm,
Sweden.
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functions, elliptic functions, and an introduction to higher analysis. It is clear that he promoted

the Weierstrassian tradition there as well: in an 1880 letter to Weierstrass Mittag-Leffler wrote

“I permit myself to give my best recommendation for my student August Ramsay,

who now is going to Berlin, in order to listen to your lectures for an extended period.

He is a very diligent young man and he also already knows so much about your

methods that I hope he will be able to follow your lectures without difficulty.”18

Mittag-Leffler’s courses in Weierstrassian analysis at Helsinki presented rather advanced top-

ics (Elfving 1981, p. 77), and at Stockholms Högskola elementary introduction was not even of-

fered to students. There, in keeping with the German system students were expected to have

sufficient background knowledge to approach difficult material, and could prepare for a course

through contact with the appointed seminar assistant (Domar 1978, p. 16). In the case of

Bendixson, for instance, it is clear that he studied independently prior to his arrival. Letters

from Bendixson to Mittag-Leffler written in the summer of 1882 show Bendixson asking Mittag-

Leffler to direct him towards students who had taken classes at Stockholms Högskola the previous

autumn and who might lend him their notes from Mittag-Leffler’s lectures. Mittag-Leffler seems

to have suggested a kandidat Lindhagen and his Finnish student Gustaf Melander.19

This advanced curriculum allowed Mittag-Leffler to follow the German model and lecture

on current research, including his own. He did this even as his research interest in a certain

set of techniques was developing. For instance, as a result of the proximity of his own work to

the Weierstrassian “program”, Mittag-Leffler incorporated aspects of Cantor’s theory of sets of

points into his 1881–1882 introductory course on the theory of functions at Stockholms Högskola

even as he was beginning his own research on the subject. At that time he found this work

critical to achieving the most general form of his theorem on the representation of functions, to

become known as theMittag-Leffler Theorem. He engaged his students Bendixson and Phragmén

in research on this subject as well, as I will discuss shortly. Though this work of Cantor’s

represents a departure from Weierstrass’ lecture material, Mittag-Leffler presented it within a

function-theoretic framework in his courses. As such, Bendixson and Phragmén understood the

role of Cantor’s work within the theory of functions, as I shall discuss in Section 5.5.1.

Similarly, Mittag-Leffler’s lectures on elliptic functions (1883–1884) at Stockholms Högskola

presented and proved the Mittag-Leffler Theorem, as did his course in the theory of functions

at Helsinki in the autumn of 1879. His notes in his course on the theory of analytic functions
18“Ich erlaube mir einen meiner Schüler Herrn August von Ramsay, welcher jetzt nach Berlin geht, um bei

Ihnen längere Zeit zu hören, aufs beste zu empfehlen. Er ist ein sehr fleissiger junger Mann und er kennt auch
schon so viel von Ihren Methoden, dass ich hoffe er wird ihren Vorlesungen ohne Schwierigkeit folgen können.”
Letter from Mittag-Leffler to Weierstrass, 17 February 1880, Institut Mittag-Leffler.

19See Letter from Bendixson to Mittag-Leffler, 9 August 1882, Institut Mittag-Leffler and Letter from Bendixson
to Mittag-Leffler, 23 August 1882, Institut Mittag-Leffler.
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(1882–1883) at Stockholms Högskola even state: “Introduction in accordance with my treatise”20.

This specialization, the advanced level of teaching, and the introduction of current research can

be construed as an attempt to give students access to research developments.

One might wonder why Mittag-Leffler, a beginning professor, had the power or the free-

dom to establish such a specialized curriculum which suited his values and research interests.

The opportunity for this was afforded, in part, by the institutional framework of Stockholms

Högskola, discussed in Chapter 2. This framework even supported Mittag-Leffler in his mission,

as Stockholms Högskola was intended to drive research at a high level alongside education.

That research production was also an aim of the institution itself should not raise doubt

as to whether or not Mittag-Leffler’s actions to promote research activity simply reflect an

obligation to the school. As mentioned above, Stockholms Högskola’s role in Swedish society was

under debate during its planning stages and for decades after its establishment. Mittag-Leffler

was deeply opposed, for instance, to the idea of transforming Stockholms Högskola into a degree-

granting institution with examination-imposed curricula, claiming that it would detract from the

education and research which ought to have been Stockholms Högskola’s primary goal (Stubhaug

2007, p. 315). Mittag-Leffler did, however, consider the framework of Stockholms Högskola to

have been crucial to the pursuit of purely scientific education and research, claiming:21

“The execution of such a purely scientific program [as the leading of students along

the “footpath” to research] was made considerably easier in that Högskolan had no

examination obligation, and no requirement to convey to its students established

courses either”22 (Mittag-Leffler 1905, p. 25)

Mittag-Leffler’s almost exclusive focus on Weierstrassian analysis and his view concerning

its relative importance among other mathematical subjects is worth addressing. As Elfving has

remarked, “it has been said that there was nowhere a more truly Weierstrassian school than in

Stockholm” (Elfving 1981, p. 78). There are many claims within the literature of the history of

mathematics implying that Mittag-Leffler appreciated Weierstrassian analysis above other areas

of mathematics for reasons which may be considered ideological. Gårding, for instance, has

claimed that “Weierstrass’s methods and his view of mathematics became the gospel which was

to lead [Mittag-Leffler] through his entire life” (Gårding 1994, p. 75).
20“Indledning i öfverensstämmelse med min afhandling.” In Teori för de Analytiska Funktionerna 1882–1883,

unpublished manuscript, Institut Mittag-Leffler.
21As a bit of an aside, I shall note that on the framework of Stockholms Högskola, in his 1904 speech Mittag-

Leffler articulated a specific issue which concerned issues involved in the foundation of the institution, that of
finding bright students who were willing to engage in studies at an institution which neither offered examination
nor granted degrees (Mittag-Leffler 1905, pp. 25-26). In fact, however, he would claim that this turned out not
to be a problem at all; the idealism of the youth prompted many students to engage in studies for the sake of
knowledge alone.

22“Utförandet af ett sådant rent vetenskapligt program underlättades väsentligen däraf, att Högskolan icke
hade någon examensskyldighet, och således icke heller någon förpligtelse att bibringa sina lärjungar fastställda
examenskursur.”
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Indeed, Mittag-Leffler expressed on many occasions a deep appreciation for Weierstrassian

analysis. In an unpublished transcription of a lecture Mittag-Leffler gave at Stockholms Högskola

in October of 1881 on the history of analysis and its rigorization, he referred to Weierstrass as

“the greatest mathematician of the present day”.23 His esteem for Weierstrass’ program is also

reflected in the focus of his own research and is shown among other things through his corre-

spondence with other mathematicians. In the 1877 letter to Holmgren mentioned above, Mittag-

Leffler praised the clarity and simplicity of Weierstrass’ methods and described the excitement

they evoked in him. In this sense one can infer that Mittag-Leffler found Weierstrass’ approach

to analysis fundamental, something to which every student in analysis should be exposed.

However, there are also obvious practical reasons Mittag-Leffler may have promoted this

subject matter with such zeal. Weierstrassian analysis was Mittag-Leffler’s only real special-

ization in the sense that almost all of his research was devoted to using it and furthering its

aims, and beyond this Weierstrass’ many students and admirers were making it mainstream in

studying analysis at the time. Among others, Umberto Bottazzini has described the popularity

and dominance of Weierstrass’ arithmetical approach to analysis, writing: “[Weierstrass’] Berlin

lectures became the reference point for European mathematicians and a goal for many gifted

young men from German and foreign universities” by the 1880s (Bottazzini 1986, p. 286). By

this time, even in France Weierstrass’ approach was taking over. Weierstrass’ program was too

large for a single individual to carry it out, leaving a wealth of open problems as Mittag-Leffler

himself (along with other students of Weierstrass such as Schwarz, on conformal mappings, and

Kovalevskaya, on partial differential equations) had found, and was a pragmatic choice in the

sense that Mittag-Leffler had an excellent ready-made course to follow. Finally, one must not

ignore the fact that teaching Weierstrassian analysis represented a means for Mittag-Leffler to

further his own research. It increased his mastery of the material, which can be seen in his cor-

respondences with his students, and the results he encouraged of his students not only bolstered

his own understanding of the subject, but in some cases even contributed directly to his research

efforts.

Though Mittag-Leffler’s choice to follow much of the program of his mentor Weierstrass was

surely in part a practical move, his admiration for the discipline indicates that this move should

not be seen merely as a time-saving strategy. We shall see that the time Mittag-Leffler spent

educating his students actually exceeded job requirements.

With this in mind, I will now describe the ways in which Mittag-Leffler structured mathe-

matical study as a professor and discuss the role of Kovalevskaya at Stockholms Högskola.
23“Den störste utaf nutidens matematiker, [. . . ], Weierstrass”. In Inledning till funktionsteorien, 1881–1882,

unpublished manuscript, Institut Mittag-Leffler.
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5.4.2 Extra lectures, seminars, and a position for Kovalevskaya

Beyond implementing specialization as a tool for the advancement of study and research, Mittag-

Leffler ramped up his program for mathematical study by devoting much of his free time to the

education of his students.

He was apparently a talented lecturer; Cramér has written that “one of [Mittag-Leffler’s]

truly great qualities was undoubtedly his ability to gather about himself a group of gifted pupils,

to fill them with enthusiasm for mathematical research and actively support them” (quoted from

Domar 1978, p. 8). Cramér’s remarks are reminiscent of Fenster’s notion of a mathematical

mentor, who advises, encourages, and supports the “up-and-coming professional” in a personal

and interactive way, as opposed to a role-model, who essentially teaches the profession by example

alone (Fenster 1997, p. 9).

At Helsinki, from the winter of 1879 Mittag-Leffler taught twice as many hours as his position

required, which can be construed as a deliberate attempt to squeeze in all of the material he

believed to have been appropriate for the students to learn, or at least, to make available a

wider range of topics to his students. At Stockholms Högskola, in addition to lecturing the

required two hours per week, by 1882 Mittag-Leffler had implemented a seminar-style education

there (Stubhaug 2007, p. 300), a sign that he had the training of young researchers in mind.

Seminars were held weekly at some points, such as in the fall of 1882 when they ran from six

thirty until eleven p.m. (Stubhaug 2010, pp. 283), but seem to have been held biweekly during

other periods in the 1880s (Domar 1978, p. 16). Domar suggests that there were roughly ten

participants per term (Domar 1978, p. 16), but Stubhaug provides slightly different figures. In the

fall of 1883, for instance, the sixteen students who attended Mittag-Leffler’s and Kovalevskaya’s

lectures also gathered for a weekly seminar at Mittag-Leffler’s home. This group, which evidently

displayed “a great sense of camaraderie”, included Bendixson, Kobb, Borenius, Phragmén and

Mellin (Stubhaug 2010, p. 298). Stubhaug indicates that during the fall of 1889 the seminar

was “especially eventful”, with lectures by von Koch, Pasquale del Pezzo (1859–1936) (Mittag-

Leffler’s visiting nephew from Naples), Kobb, and Phragmén (Stubhaug 2010, p. 395). In the fall

of 1894, there were eleven participants, most often including Phragmén, Bendixson, von Koch,

Fredholm, Kobb, and Cassel (Stubhaug 2010, p. 426). Clearly, then, several of Mittag-Leffler’s

students studied together and participated together in seminars for many years during the 1880s

and 1890s.

Mittag-Leffler’s introduction of the seminar in connection with his lectures at Stockholms

Högskola is an evident imitation of his Berlin experience. Within Sweden, this action went above

and beyond the call of duty, and embodies a clear connection between research and teaching.

Mittag-Leffler’s role in obtaining a position at Stockholms Högskola for Kovalevskaya provides

additional support to my claim that Mittag-Leffler sought to establish an environment conducive
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to research production there.

In 1878 Weierstrass put Kovalevskaya in touch with Mittag-Leffler, who evidently found

Kovalevskaya’s talent and cultivation impressive. When she wanted an academic position he was

instrumental in establishing one for her at Stockholms Högskola. In 1884 he worked to have her

installed there as a docent, and in 1889 he successfully petitioned for the creation of a second

mathematical chair (this time in higher analysis) for her at Stockholms Högskola through some

“political trading” regarding other appointments (Cooke 1984, p. 103).24

Mittag-Leffler’s considerable efforts to create a position for her were likely not only the

product of his esteem for her mathematical talents and his willingness to oblige Weierstrass,

Kovalevskaya’s other foremost supporter. They are also consistent with his desire to establish a

research community in Stockholm and also at Helsinki, where he first tested the waters for her

appointment.

In many ways Kovalevskaya was a very good fit for a position at Stockholms Högskola. She

was a talented researcher, and certainly capable of presenting the kind of high-level specialized

lectures that were favourable to research development. The dissertation she submitted in 1874

to the university in Göttingen — liberal enough at that time to grant a degree to a woman

— “received high praise from those who knew of it”, including Schwarz and Hermite (Cooke

1984, p. 21), and Mittag-Leffler wrote to her from Helsinki in 1881 that “all my friends at

the university are so convinced of your exceptional talent that there is no doubt you would

be hired here if you were Finnish, or indeed belonged to any country except Russia”25 (Cooke

1984, p. 90). In addition, she had received a strong education similar to Mittag-Leffler’s own;

according to (Cooke 1984) her training was virtually identical to that of a student officially

registered in Weierstrass’ courses. She could thereby contribute to the body of research in

analysis taking shape in Stockholm. In fact, in October of 1881 Mittag-Leffler to Weierstrass

that he was “delighted at the hope of getting such a gifted colleague as Frau Kovalevsky here

[in Stockholm], and on top of that, a colleague who is wholly and entirely your student.” It is

also worth pointing out, however, that she was likely the best-qualified mathematician Mittag-

Leffler could conceivably attract to the geographically-remote and newly-founded Stockholms

Högskola at that point in time. Moreover, Mittag-Leffler may have seen her Russian nationality as

advantageous in securing new contributors and subscribers for Acta Mathematica. The relevance

of the latter point emerges when one considers the fact that when Kovalevskaya was added

to the editorial board, the journal began receiving submissions from Russian mathematicians,
24According to Mittag-Leffler himself, many resented his promotion of Kovalevskaya over others. In this

connection he reported to Malmsten that he believed many teachers at Stockholms Högskola hated him and
would have liked to give him arsenic “if it weren’t forbidden by the law” (Stubhaug 2010, p. 300).

25The Finnish authorities, reflecting a long and complicated relationship with their neighbor to the west, feared
that Russian students might follow her, resulting in the formation of leftist movements at the university (Cooke
1984, p. 90).
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which Kovalevskaya then translated and presented (Stubhaug 2010, p. 299). Furthermore, her

salary, totalling only 4000 crowns, half of which depended on annual contributions from the

Stockholm city council, represented barely half of the 7000 crowns received by regular professors

at Stockholms Högskola (Stubhaug 2010, p. 386).

That hiring her was doubtless cheaper than hiring a male boasting the same qualifications,

however, should not suggest that securing her salary was necessarily less problematic. In this

connection Mittag-Leffler had to personally track down donors to meet the 4000 crown total (see

Stubhaug 2010, p. 299).

While I thus far have pointed primarily to the scientific merits of hiring Kovalevskaya, Mittag-

Leffler’s motivations for bringing her to Stockholm may have been even more complex. Hiring

Kovalevskaya was also beneficial for the recognition Stockholms Högskola would receive for hiring

the first modern female lecturer within the university setting. In fact, Mittag-Leffler claims to

have believed that the university which secured Kovalevskaya a position would win “a place in

humanity’s cultural history” (“en plats i menneskelighetens kulturhistoria”); this is evidenced by a

letter he wrote to his mother in 1880, and is cited by Stubhaug as one reason Mittag-Leffler wished

to attach Kovalevskaya to his own institution (Stubhaug 2007, p. 279).26 Moreover, bringing

her there would also garner international attention for Mittag-Leffler’s fledgling mathematical

program.

In this sense, beyond her mathematical talent the uniqueness of Kovalevskaya’s appointment

may have appeared as advantageous. Indeed, she became a scientific celebrity in Sweden and

abroad, though some were suspicious of her rise to fame. As Domar has pointed out, the Swedish

author August Strindberg (1849–1912) struggled to accept a prominent female scientist, writing

to the mathematician and librarian Gustaf Eneström (1852–1923):

“Since I have been given the task of writing for a French journal regarding Mrs. Ko-

valevski but have not the ability to judge her mathematical work, I am taking the lib-

erty of requesting your statement as regards her ability. It would be especially useful

for me to know in what relationship her dissertation stands to Professor Weierstrass,

and if her mathematical merit is in any proportion to her great scientific reputation.

Further, I would like to learn more about the appointment. Was Leffler’s salary

divided? And were two professors needed?” (quoted from Domar 1978, p. 10)

I have now described what I consider to have been the dominant characteristics of the math-

ematical programs that Mittag-Leffler organized at at Stockholms Högskola and Helsinki, all of

which are are consistent with his aim to promote the research imperative through specialized

study in Weierstrassian analysis. In connection with this, I demonstrated that these facets of

mathematical study coincide with the values to which he was exposed at Berlin.
26Curiously, this point does not appear in (Stubhaug 2010).
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5.5 Mittag-Leffler’s Establishment of the Research Imperative

As I remarked earlier, not only did students at Stockholms Högskola actually produce original re-

search under Mittag-Leffler’s guidance during the early- to mid-1880s, but Mittag-Leffler played

a very active role their development as research mathematicians. In this section we shall analyze

the close connections between Mittag-Leffler’s lectures and research and the early publications

of Bendixson and Phragmén. The adherence of their research at that time to Mittag-Leffler’s

work on the representation of functions strongly suggests that he directed them toward certain

problems and topics. My analysis of this adherence is based on the problems on which they

worked, and the ways in which they understood their results to have significance. I will also

discuss Mittag-Leffler’s role in promoting and publishing their work, as it demonstrates the im-

portance he assigned to professional practices in mathematics, to transmitting academic learning

more broadly, and thereby his active promotion of the research imperative.

5.5.1 Mittag-Leffler’s Role in Problem Selection

To describe Mittag-Leffler’s role in the instigation and publication of Bendixson’s and Phrag-

mén’s early mathematical research, I will begin by discussing the problems they studied in the

early- to mid-1880s. Their work on some of these problems can be traced back to explicit re-

quests made by Mittag-Leffler. For others, such requests cannot be found, but their subject

matter points clearly to Mittag-Leffler’s involvement. I will present examples of each kind in the

two sections which follow.

There are three striking examples of Mittag-Leffler’s explicit proposal of research questions

to Bendixson and Phragmén. The significance of these questions is best understood when viewed

against the background of Mittag-Leffler’s teaching and research, and I will thus begin accord-

ingly by sketching the roots of his investigations in the theory of functions and the connections

of this work to that of Weierstrass and Cantor.

Mittag-Leffler had begun to present set-theoretic concepts at Stockholms Högskola by the

spring of 1882. In his introduction to the theory of functions that year he presented among other

things the notions of sets of points, derived sets, and sets which are everywhere dense within a

given interval. Much of what he introduced he acquired through his personal communications

with Cantor, which during the early 1880s centered, to a large extent, about Mittag-Leffler’s

attempts to develop a generalized analytic representation of uniform functions.

Following his studies under Weierstrass in Berlin and the publication of Weierstrass’ Zur

Theorie der eindeutigen analytischen Funktionen (“On the theory of single-valued analytic func-

tions”), which describes a generalized representation for entire functions in such a way that

their zeros are clearly visible, Mittag-Leffler worked to extend this representation to the class of
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meromorphic functions. In particular, he took up the problem of developing a generalized rep-

resentation in which a function’s singularities are displayed, something which Weierstrass had

attempted without success.

As did Weierstrass, Mittag-Leffler initially approached the problem by thinking of the sin-

gularities of a function as a sequence of values. Between 1876 and 1879, he published six papers

(the first five in Swedish in the proceedings of the Swedish Academy of Science, the last in French

in the Bulletin des Sciences Mathématiques) in which he provided representations for functions

containing progressively more complicated sequences of essential singularities: one at infinity,

and then finitely many; one essential singularity at a finite value, in a progression which parallels

Weierstrass’ step-by-step generalization for dealing with zeros. One notes that this use of the

language of essential singularities is exactly that of Weierstrass.

Mittag-Leffler aimed for a more general result, stating in 1879: “I want to give a general

arithmetic representation of uniform functions, which have a multiple infinity of essential singular

points”27 (Mittag-Leffler 1879, p. 275). By working with sequences, however, Mittag-Leffler

needed to impose an ordering on the singularities, a difficult problem in cases of more than one

essential singularity in the complex plane (which is not ordered). This was a stumbling block

until 1882, when he began to utilize Cantor’s theory of point sets, and in particular the notion

of the derived set (on this subject see L.E. Turner 2007).

At some point prior to the spring of 1881 Mittag-Leffler became aware of Cantor’s Ueber

unendliche lineare Punkt mannichfaltigkeiten (“On infinite and linear sets of points”), the first

and second parts published in 1879 and 1880, respectively. By the spring of 1882, he had

published a formulation of his representation theorem in the Comptes Rendus de l’Académie des

sciences of Paris in which he considered not sequences of singularities, but sets of them, for when

the poles of a function are thought of as a set, the derived set specifies the essential singularities.

This provides a natural way of dealing with larger and more complicated collections of singular

points (see L.E. Turner 2007).

This publication sparked a correspondence between Mittag-Leffler and Cantor almost imme-

diately which centered about developing the most generalized form of Mittag-Leffler’s theorem

through use of Cantor’s set-theoretic notions. Mittag-Leffler achieved this by 1884, and pub-

lished a comprehensive account of his work on this subject from 1876 on in Acta Mathematica

entitled Sur la représentation analytique des fonctions monogènes uniformes d’une variable in-

dépendante (“On the analytical representation of uniform monogenic functions of an independent

variable”). It is worth mentioning that through use of derived sets he was actually able to deal

with a much larger class even than meromorphic functions, including some cases with infinitely

many essential singularities (L.E. Turner 2007, pp. 47-48).
27“Je veux donner une représentation arithmétique générale de fonctions uniformes, qui aient une infinité

multiple de points singuliers essentiels.”
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The following must be emphasized at this point: until the summer of 1884 several of the

results Mittag-Leffler taught at Stockholms Högskola – his own, and at times those of Cantor

– were hot off the press. In fact, some of the concepts were so new that they lacked Swedish

names. Bendixson remarked on this in connection with the notion of an uncountable set; he

negated the German “abzählbar” in his Swedish publication for this reason (see Bendixson 1883a,

p. 31). Mittag-Leffler presented his students with his own works in progress as he progressively

generalized his theorem and developed secondary results, and in what follows I will demonstrate

that at times he actually enlisted the help of students in these developments, Bendixson in

particular.

On Mittag-Leffler’s Suggestions of Research Topics to his Students

Bendixson’s first four publications, all produced at Stockholms Högskola, focused on set-theoretic

topics. Mittag-Leffler himself claims to have initiated Bendixson into this subject, thereby

actively involving Bendixson in research mathematics. In a letter to Cantor dated 5 April 1883

he wrote:

“[Bendixson] is very gifted and has studied your research thoroughly at my instigation

[emphasis mine]. It will give me much joy if he can contribute something good in

this direction.”28

Bendixson’s own comments demonstrate that Mittag-Leffler explicitly proposed to him the

problems tackled in at least one of these publications, namely his paper entitled Un Théoreme

Auxiliaire de la Théorie des Ensembles (“An Auxiliary Theorem of the Theory of Sets”). This

paper was presented to the Swedish Academy in February of 1884, and opens with the statement:

“In his extensive studies on the analytic representation of a uniform monogenic func-

tion of one variable the following theorem was needed by Mr. Mittag-Leffler [emphasis

mine]”29 (Bendixson 1884b, p. 3).

The contents of this publication and their connections to Mittag-Leffler’s work will be discussed

shortly.

Bendixson’s use of the word “needed” indicates that Mittag-Leffler communicated with Bendix-

son about his research and was the motivating force behind this publication. One might interpret

this term as indicative merely of Bendixson’s decision to address a subject in which he saw that
28“Er ist sehr begabt und hat auf meine Veranlassung Ihre Untersuchungen eingehend studiert. Es wird mir

sehr viel Freude machen, wenn er etwas gutes in dieser Richtung leisten kann.” Letter from Mittag-Leffler to
Cantor, 5 April 1883, Institut Mittag-Leffler.

29“Dans ses études plus étendues sur la représentation analytique d’une fonction monogène uniforme d’une
variable M. Mittag-Leffler a eu besoin du théorème suivant”
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Mittag-Leffler had an interest. However, in accordance with the fact that Mittag-Leffler explic-

itly proposed problems to Phragmén during this period, it is not unlikely that Mittag-Leffler

actually requested that Bendixson tackle the work in question.

The problems Mittag-Leffler gave to Phragmén were different from those he proposed to

Bendixson. They were, in general, less clearly connected to his research. However, they were of

general interest within the theory of functions and centered about the two conflicting notions of

the continuum.

Central to Weierstrassian analysis was Weierstrass’ notion of a continuum. These are unions

of open disks in the complex plane which arise as domains in which the power series representation

of a function is uniformly convergent. Weierstrass’ continua are thereby closely connected to his

concept of monogenicity; the domain of a function is divided into continua, and if there is only one

such continuum the function is monogenic. However, if singularities block analytic continuation,

the domain will be divided into multiple continua at the boundary they form. Cantor, on the

other hand, in connection with his advocacy of a general shift from functions — and in particular

the representations of functions — to dealing with set of points of their domain and range, had

a different definition. For him, a continuum was a perfect connected point set.30

Mittag-Leffler claimed to have found both notions important, and Weierstrass’ in particular

for its connections to his own work. On 27 February 1883 he wrote to Cantor:

“I very much agree with your definition of continuum, and would however like to refer

to what Weierstrass calls a continuum as a “completely connected point set”. [. . . ]

It will follow sufficiently from my work that such completely connected point sets

have their necessary place in the theory of analytic functions and can’t be replaced

by your continua.”31

Mittag-Leffler was interested, moreover, in the relative relationship between the two defini-

tions within a three dimensional space, and he took this issue as a potential starting point for

some of Phragmén’s earliest work.

This is the first of two instances for which there exists evidence that Mittag-Leffler explicitly

requested that Phragmén consider a particular topic. In a letter to Phragmén dated 7 December

1883 Mittag-Leffler wrote:

“I would like to propose that Mr. Phragmén study the following matter during the

Christmas holiday.”32

30Recall that a set is perfect if it is equal to the set of its limit points.
31“Ich bin mit Ihrem Definition von Continuum sehr einverstanden, möchte aber dann das was Weierstrass

Continuum nennt, eine ‘vollkommen zusammenhängende Punktmenge’ nennen. [. . . ] Dass solche vollkommen
zusammenhängende Punktmenge in der Theorie der analytischen Funktionen ihre nothwendige Stellung haben
und nicht durch ihre Continua ersetzt werden können wird aus meiner Arbeit genügend hervorgehen.” Letter
from Mittag-Leffler to Cantor, 27 February 1883, Institut Mittag-Leffler.

32“Jag skulle vilja proponera Herr Phragmén att undra julen studera följande fråga.” Letter from Mittag-Leffler
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He continued by indicating that a line in the plane can be defined as a perfect connected point

set — a Cantorian continuum — of which no part comprises a continuum in the plane according

to Weierstrass’ definition. However, if one considers this definition within a three dimensional

space, the distinguishing characteristics between a surface and a line are not immediately obvious.

Mittag-Leffler added:

“It is well worth speculating over this issue. I believe that it is closely connected to

some of the most important questions in the theory of functions.”33

It seems very reasonable that Mittag-Leffler was thinking about his own work in this connection,

and his remarks suggest that not only did he incorporate Cantor’s theory of point sets into

his lectures because it was important for his own work, but because he believed it to be very

important for the theory of functions in general.

The next documented instance of Mittag-Leffler’s proposal of a specific problem to Phragmén

concerns work on Weierstrass’ notion of the continuum. A letter written by Phragmén to Mittag-

Leffler dated 29 December 1883 opens with the words “I am now sending you a [. . . ] proof of

the proposition you wanted proven”.34 The contents of this letter concerned the relationship

between Weierstrassian continua and particular points sets in the plane, and will be discussed

shortly. Phragmén published this work in January of 1884 in an article entitled En ny sats

inom teorien för punktmängder (“A new theorem within the theory of point sets”). The article

itself, an excerpt of a letter written from Phragmén to Mittag-Leffler, begins and ends with the

respective phrases “The theorem, for which you wanted a proof, can be expressed [as]”35 and

“[. . . ] Which is exactly the theorem that you wanted proven”36 (Phragmén 1884b, pp. 121, 124).

These examples clearly show that Mittag-Leffler was the driving force behind several of

Phragmén’s and Bendixson’s first mathematical papers.

Bendixson, Phragmén, and the Framework of Function Theory

The contexts in which Bendixson and Phragmén understood the importance of their results are

among the most telling signs that Mittag-Leffler directed their research endeavors in accordance

with his own program.

Bendixson’s first article, entitled Några studier öfver oändliga punktmängder (“Some studies

of infinite point sets”), was reported to the Swedish Academy in February of 1883. It addresses

two questions, one of which considers the existence of uncountable sets of points which are

to Phragmén, 7 December 1883, Institut Mittag-Leffler.
33“Frågan är väl värd att spekulera öfver. Jag tror, att den nära sammanhänger med flera af funktionsteorians

vigtigast spörsmål.” Letter from Mittag-Leffler to Phragmén, 7 December 1883, Institut Mittag-Leffler.
34“Jag skickar Eder nu ett [. . . ] bevis för den sats Ni önskade bevisad.” Letter from Phragmén to Mittag-Leffler,

29 December 1883, Institut Mittag-Leffler.
35“Den sats, för hvilken Ni önskade ett bevis, kan uttalas [. . . ]”
36“[. . . ] Hvilket just är den sats, som Ni önskade bevisad.”
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not everywhere dense within a given interval. The article contains a construction of such a

set, accompanied by a proof that the necessary criteria are satisfied. This work had a direct

relevance for Mittag-Leffler’s research, for the notion of point sets alone did not resolve the

problems Mittag-Leffler faced in dealing with complicated sets of singular points of a function.

In his correspondence with Mittag-Leffler in May of 1882 Cantor suggested that Mittag-Leffler

focus on point sets of a particular kind, specifically those which are countable and not everywhere

dense within any one- or two-dimensional domain of the complex plane. He — incorrectly, as I

will discuss shortly — believed that these were the two common characteristics of all point sets

which form the singular points of such a function (Cantor 1991, p. 69).

Bendixson’s own remarks indicate that he was aware of the implications of his result for the

theory of functions, and specifically for Mittag-Leffler’s work in this connection. Immediately

after posing the question described above concerning whether or not it is possible to construct

an uncountable set of points which is not everywhere dense within a given interval, Bendixson

wrote:

“The interest in being able to answer this question becomes clearer if we let the points

be singular points of a function, for in such a case it is important to conclude if the

singular points of a function could constitute an uncountable point set without at the

same time forming a continuous straight line [emphasis in original].”37 (Bendixson

1883a, p. 31).

This was clearly an important consideration for Mittag-Leffler at that time, and although Bendix-

son’s result might easily have been phrased without its function-theoretic framework, the context

in which he saw its implications can surely be attributed to Mittag-Leffler’s teachings and re-

search. This demonstrates the degree of integration of Bendixson’s work with Mittag-Leffler’s

research at that time, since these things are absent in Cantor’s work.

Phragmén also demonstrated an understanding of his own research in the context of the

theory of functions. I demonstrated above that Mittag-Leffler asked Phragmén to engage in the

work presented in his 1884 article En ny sats inom teorien för punktmängder (“A new theorem

within the theory of point sets”). In it, Phragmén proved that if one removes from the plane

a set of points P which contains its limit points and is not connected, the points of the plane

which remain must form a single continuum in the Weierstrassian sense.

Phragmén returned to this work in 1885 to produce a new and slightly more general version

in a paper entitled Über die Begrenzungen von Continua (“On the Limits of Continua”). This

was once again at the request of Mittag-Leffler, who wanted a version of the result to appear in

Acta Mathematica (Phragmén 1884c, p. 44).
37“Intresset af att kunna besvara denna blir tydligare, om vi låta punkterna vara singulära-ställen till en

funktion, ty i så fall gäller det att afgöra, »om de singulära ställena till en funktion kunna utgöra en icke
abzählbar punktmängd utan att samtidigt inom något område bilda en kontinuerlig rät linie »”
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In the new version, Phragmén proved that if one removes from the plane a set P comprised

of the limit points of a Weierstrassian continuum, if there remain points in the plane outside of

the continuum, then some part of P must be connected.

For our purposes, in this paper it is particularly interesting to note the explicit connection

Phragmén made between his result and Mittag-Leffler’s work. Specifically, he remarked that

the Mittag-Leffler representation theorem provides a means of producing an analytic function

whose singular points provide a set exactly of the type P Phragmén was considering. Based on

Mittag-Leffler’s teachings and research Phragmén was likely aware of this connection even prior

to this point in time.

A final example of Phragmén’s understanding of the function-theoretic implications of his

work on sets of points his own proof of one of Bendixson’s most well-known result. This is

Bendixson’s contribution to what became known as the Cantor-Bendixson Theorem, which is

based on a result contained in Cantor’s Grundlagen einer allgemeinen Mannichfaltigkeitslehre

(see Dauben 1979, pp. 96–99).

In the spring of 1883 Bendixson discovered a counterexample which falsified one of Cantor’s

claims, and determined the correct statement of the theorem, which came to bear both of their

names. Bendixson published his work in Acta Mathematica in an article entitled Quelques

Theorèmes de la Théorie des Ensembles de Points (see Bendixson 1883b).

Phragmén developed his own version of one of the lemmas Bendixson used in proving his

result, and wrote to Mittag-Leffler about this in a letter dated 15 December 1883. In it, he

wondered whether an the analogy he had made between real and complex variables was fully

appropriate. Phragmén was particularly interested in the complex case, writing to Mittag-Leffler

that perhaps it seemed unnecessary to discuss the distinction between the real and complex cases,

“But as it is probably for a single complex variable that the theorem has mean-

ing in a function-theoretic respect, then this distinction is probably not altogether

superfluous.”38

Phragmén published his work in Acta Mathematica in 1884 in an article entitled Beweis eines

Satzes aus der Mannigfaltigkeitslehre (see Phragmén 1884a). I will return to this paper shortly.

On the Relationship between Bendixson’s and Mittag-Leffler’s Research Interests

Some of the problems on which Bendixson and Phragmén worked cannot be traced back to

explicit requests or suggestions from Mittag-Leffler. However, the concepts studied in these

publications are so closely related to Mittag-Leffler’s research on the representation of functions
38“Men då det väl närmast är för en enda komplex variabel som satsen i funktionsteoretiskt afseende har

betydelse, så torde denna anmärkning icke kunna anses alldeles öfverflödig.” Letter from Phragmén to Mittag-
Leffler, 15 December 1883, Institut Mittag-Leffler.
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that one can hardly doubt that he not only encouraged, but actually instigated these works.

The following analysis corroborates my claims that Mittag-Leffler suggested research topics to

his students and that Bendixson and Phragmén situated their point set-theoretic results within a

function-theoretic framework, and presents two early papers of Bendixson’s whose topics mirror

a conceptual shift made simultaneously by Mittag-Leffler.

Recall Bendixson’s first article, entitled Några studier öfver oändliga punktmängder (“Some

studies of infinite point sets”), in which he constructed an uncountable point set which is not

everywhere dense within a given interval. The contents of this paper demonstrate that in his

research Bendixson was guided by the problems with which Mittag-Leffler was struggling, and

specifically by the concepts for which Mittag-Leffler wanted to develop a deeper understanding.

Besides this, Bendixson’s work also illustrates something significant: that when Mittag-Leffler

realized that he needed to abandon certain concepts and instead work with new ones to further

his results, Bendixson simultaneously shifted his research focus.

I discussed above the way in which Bendixson situated this result within a function-theoretic

framework and thereby aligned his work with that of his teacher. One might wonder whether

Bendixson simply chose to explore the existence of such sets simply as a result of hearing them

described in Mittag-Leffler’s lectures. However, the particular notions on which he focused, as

well as the fact that in his proof Bendixson relied upon what he referred to as “a still unpublished

theorem of Cantor as described [. . . ] by professor Mittag-Leffler, reported in his lectures at

Stockholms Högskola, autumn 1882”39 (Bendixson 1883a, p. 31), are strong indications that the

topic of his article was proposed to him by Mittag-Leffler. This can be inferred for the following

reason: at that time, Mittag-Leffler had a special interest in exactly the sorts of sets which

Bendixson described.

As mentioned above, in the spring of 1882 Mittag-Leffler and Cantor corresponded about

Mittag-Leffler’s work on the analytic representation of uniform monogenic functions, and Can-

tor suggested that Mittag-Leffler concentrate on sets of points which are countable and not

everywhere dense within any one- or two-dimensional domain of the complex plane, believing

these to be the common characteristics of all point sets which comprise the singular points of

such a function (Cantor 1991, p. 69).

That June, Mittag-Leffler questioned Cantor about such sets, which demonstrates that he

considered Cantor’s suggestion. Several months later, in a letter dated 17 October 1882, Cantor

provided Mittag-Leffler with the “still unpublished” theorem described by Bendixson; Cantor

discussed this in connection with a related result, one which he thought had potential use in

Mittag-Leffler’s investigations (Cantor 1991, p. 88).
39“Stödjande mig [. . . ] som ock på en ännu ej publicerad sats af Cantor, hvilken prof. Mittag-Leffler, vid sina

förläsningar i Stockholms Högskola, hösten 1882 meddelade [. . . ]”
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However, in Mittag-Leffler’s Sur la Représentation Analytique des Fonctions Monogènes Uni-

formes d’une Variable Indépendante (“On the Analytic Representation of Uniform Monogenic

Functions of one Independent Variable”), published in July of 1884, sets which are not everywhere

dense had been replaced by isolated sets.40 Mittag-Leffler found isolated sets key to establishing

the most general form of the theorem which bears his name.

Recall now Bendixson’s Un Théoreme Auxiliaire de la Théorie des Ensembles, reported to

the Swedish Academy in February of the same year. In it, Bendixson considered isolated sets

of points. His transition from studying sets which are not everywhere dense within a given

interval in the winter of 1883 to studying isolated sets in the winter of 1884 corresponds to the

same shift made by Mittag-Leffler, aimed at (correctly) characterizing sets of singular points of

a single-valued monogenic function.

That is, Bendixson’s transition from studying the density of sets in connection with singular

points to studying isolated sets thus mirrors Mittag-Leffler’s own, demonstrating the relevance

of Bendixson’s work to Mittag-Leffler’s research. However, Mittag-Leffler’s shift was motivated

by his own research interests. In contrast, Bendixson’s general conformity to Mittag-Leffler’s re-

search and educational norms suggests that his transition was motivated not by his own interests,

but by those of Mittag-Leffler.

Bendixson’s newfound concern with continua further reflects Mittag-Leffler’s influence. This

concept did not appear in his earliest papers, but Mittag-Leffler found it important in dealing

with singularities of increasing density in the final version of his representation theorem. In fact,

Mittag-Leffler utilized Bendixson’s result on isolated sets in this work. He applied it in studying

the representation of functions on isolated sets which can be separated from a continuum on

which they are defined or have singularities (see Mittag-Leffler 1884, pp. 43–47).

Mittag-Leffler thus pointed Bendixson and Phragmén toward both problems he found useful

for his own research, and those which he considered to be important problems in analysis more

generally. Moreover, we see that Mittag-Leffler worked to stimulate research activity, in keeping

with the promotion of the research imperative.

5.5.2 Mittag-Leffler’s Promotion and Teaching of Student Research Results

Mittag-Leffler worked to establish not only research activity, but a research ethos at Stockholms

Högskola. In addition to encouraging Bendixson and Phragmén to produce original results,

Mittag-Leffler acted to ensure that they received credit for their work and cultivated an envi-

ronment in which obtaining priority for one’s results was important. He worked to establish

the reputations of these students on an international stage, and ensured that their work was
40Recall that a set is isolated if all of its points are isolated; a point is isolated in a set if it has a neighbourhood

which contains no other point of that set.
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subjected to critical eyes – his own, those of the members of the Swedish Academy and the sub-

scribers to Acta Mathematica, and in connection with Bendixson’s early work, those of Cantor.

In his 5 April 1883 letter to Cantor, Mittag-Leffler wrote that he had encouraged Bendixson

to write to Cantor about his result. He had hoped that Cantor might be able to respond to

Bendixson’s work prior to its publication so that the paper could be published together with

Cantor’s comments. That Mittag-Leffler believed it was important to have Cantor’s remarks sig-

nifies the importance he assigned to subjecting new results to the criticism of the leading expert

on the subject, thereby leading to the improvement and development of the results. His estab-

lishment of communication between Bendixson and Cantor, and his role in reporting Bendixson’s

results to the Swedish Academy and in this case publishing them in his own journal Acta Mathe-

matica, are both indicative of his efforts to promote Bendixson’s research within other European

mathematical communities, and his active promotion of the research imperative in accordance

with his mission. Mittag-Leffler’s actions can also be interpreted as efforts to enhance the profile

of Stockholms Högskola as a center for research activity. Bendixson’s work demonstrates, in a

sense, that Swedish students were just as good as anybody, including established figures such as

Cantor.

Mittag-Leffler also worked to establish Phragmén’s reputation in connection with the same

result. As mentioned above, Phragmén’s work on the Cantor-Bendixson Theorem was a new

proof of a lemma contained in Bendixson’s article. Mittag-Leffler was pleased with Phragmén’s

work, and wrote to him about it on 7 December 1883, opening his letter with the words “Heart-

felt thanks for the beautiful proof”.41 Mittag-Leffler wrote that he would publish it in Acta

Mathematica along with Bendixson’s own version, and in the meantime that he would announce

it to the Swedish Academy so that it might appear in the supplement to their transactions.

Mittag-Leffler’s and Phragmén’s correspondence during late 1883 and early 1884 also demon-

strates that Mittag-Leffler emphasized the importance not only of obtaining results, but of ob-

taining priority. This is a marker of the inculcation of professional practice and the idea that

students would want careers as research mathematicians as well. On 12 December 1883 Mittag-

Leffler wrote to Phragmén again about the same lemma, offering suggestions for small revisions

including the addition of an explicit note that his method appeared clearer than Bendixson’s. His

haste to polish Phragmén’s work into a publishable article was driven by news that Cantor had

independently produced a similar proof and planned to publish it in the Mathematische Annalen.

Mittag-Leffler wanted to report Phragmén’s proof to the Swedish Academy that very evening,

and publish it as soon as possible in order to assert Phragmén’s priority vis-à-vis Cantor.42

Mittag-Leffler’s promotion of a research-oriented environment at Stockholms Högskola in
41“Hjärtligen tack för det vackra beviset”; Letter from Mittag-Leffler to Phragmén, 7 December 1883, Institut

Mittag-Leffler.
42Letter from Mittag-Leffler to Phragmén, 12 December 1883, Institut Mittag-Leffler.
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which priority and recognition were important demonstrates that he sought research production

at a high level and in a relatively competitive way, which is clear also in light of his suggestion

that Phragmén explicitly compare his work to Bendixson’s. However, encouraging a student to

tackle an open problem on a developing topic — treating him in this way more as a scholarly

equal than a pupil — was not the norm throughout all of Europe.

In addition to promoting Bendixson’s work through journals and by reporting it to the

Swedish Academy, Mittag-Leffler’s incorporated several of Bendixson’s set-theoretic results into

his lectures in the theory of functions at Stockholms Högskola by the autumn of 1887.

These results were contained in Bendixson’s 1883 papers Quelques Theorèmes de la Théorie

des Ensembles de Points and Sur la Puissance des Ensembles Parfaits de Points’ (see, respec-

tively, Bendixson 1883b, 1884a). From the former Mittag-Leffler presented a lemma which he

referred to as “Bendixson’s theorem”43. This is a general result which states that for an arbi-

trary set of points in an n-dimensional space there always exists a first number γ of the first or

second number class such that P γ = P γ+1.44 Mittag-Leffler also described an example which he

attributed to Bendixson of a perfect point set which not everywhere dense.

From Bendixson’s latter paper Mittag-Leffler presented what he referred to as “New theorems

of Bendixson”45. These concerned a continuation of Bendixson’s work on the Cantor-Bendixson

theorem, and demonstrated that all perfect sets of points within an n-dimensional continuous

space have the same power as the continuous interval 0 . . . 1.

Mittag-Leffler may have seen the teaching of results obtained by a Swedish student as a means

of strengthening the nascent local community and advancing his goal of establishing a tradition

in mathematical research in Stockholm. Such an example might suggest to other students that

they, too, could contribute to mathematical research at a high level.

Phragmén, who became an assistant at Stockholms Högskola after completing his kandidat

examination in January of 1886, also taught Bendixson’s work there. In fact, Mittag-Leffler’s

1887–1888 course in the theory of functions was taught jointly with Phragmén.46 Phragmén, who

took over lectures in the spring, followed the structure of Mittag-Leffler’s lectures. He presented,

for instance, the Mittag-Leffler Theorem in a discussion of the representation of a single-valued

function having various numbers of singularities (one, finitely many, and finally infinitely many).

The function’s regular and essential singular points were were described, respectively, as sets

and derived sets. That Mittag-Leffler and Phragmén actually taught together demonstrates

the extent to which Phragmén’s understanding of Weierstrassian analysis corresponded with
43“Bendixsons sats”, in Mittag-Leffler och Phragmén Funktionsteori 1887–1888, unpublished manuscript, Insti-

tut Mittag-Leffler.
44For a discussion of Cantor’s number classes see (Dauben 1979).
45“Nya satser af Bendixsons”; see Mittag-Leffler och Phragmén Funktionsteori 1887–1888, unpublished

manuscript, Institut Mittag-Leffler.
46See Mittag-Leffler och Phragmén Funktionsteori 1887–1888, unpublished manuscript, Institut Mittag-Leffler.
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Mittag-Leffler’s own.

5.5.3 Student Involvement in Acta Mathematica

In this section I will demonstrate that Mittag-Leffler helped develop Phragmén’s ability to criti-

cize mathematical research and make judgments concerning the quality of its contents in keeping

with the ideal of the research imperative.

From a very early stage in Phragmén’s career Mittag-Leffler saw Phragmén’s promise, which

Domar has described as an “uncommon ability to analyze and critically examine” (Domar 1978,

p. 12). Mittag-Leffler involved him in editorial work on Acta Mathematica already in 1883, which

is reflected in a letter from Mittag-Leffler to Phragmén dated 8 December of that year asking

Phragmén to read through a proof from Goursat intended for the journal to ensure that it was

completely true and determine whether or not it contained anything new.47

That Mittag-Leffler asked Phragmén to examine Goursat’s work within months of Phrag-

mén’s arrival at Stockholms Högskola may strike some readers as highly unusual. It is unclear

as to how Phragmén so quickly developed his mathematical abilities after having spent only

one year at Uppsala University prior to enrolling at Stockholms Högskola, but it may reflect his

father’s influence. His father, Lars Jacob Phragmén (1832–1920), obtained his filosofie magister

in mathematics at Uppsala University in 1857, and worked at Karolinska läroverket, a secondary

grammar school in Örebro, first as a senior master (lektor) in mathematics and from 1875 as

the rector of the school. He was evidently considered a skilled teacher and published several

textbooks which were widely distributed (Englund 1997, p. 304). In any case, upon Phragmén’s

arrival at Stockholms Högskola Mittag-Leffler seems to have understood that he was exception-

ally talented. Mittag-Leffler wrote in a letter to Malmsten dated 11 April 1884 that Phragmén

was “brilliantly gifted and will go very far if he [unclear]”.48 It is unclear if Mittag-Leffler would

have been aware of Phragmén’s talent prior to his enrollment at Stockholms Högskola. This,

however, seems unlikely. In any case, sources do not indicate contact between them prior to the

fall of 1883. Neither do they mention Mittag-Leffler’s awareness of Phragmén’s talent prior to

that point in time.

Whether Mittag-Leffler relied on other students to engage in similar editorial work as students

is unclear, but would not be especially surprising. As sources mention Phragmén alone, however,

it is highly probable that if they did engage in such editorial work, it occurred far less frequently.

In any case, even without students Mittag-Leffler had others he could rely on for such help.

Stubhaug indicates that at least in the early stages of the journal Mittag-Leffler, who sometimes

felt overwhelmed by the number of manuscripts which materialized on his desk, sometimes sent
47Letter from Mittag-Leffler to Phragmén, 8 December 1883, Institut Mittag-Leffler.
48“Han är lysande begäfvad och kommer att gå mycket längt, om han får [unclear]”, Letter from Mittag-Leffler

to Malmsten, 11 April 1884, Institut Mittag-Leffler.



5.5. MITTAG-LEFFLER’S ESTABLISHMENT OF THE RESEARCH IMPERATIVE 123

texts to other members of the editorial board for evaluation and comments (Stubhaug 2010,

p. 287).

It is clear, however, that Mittag-Leffler engaged other students in some form of work on

the journal. As mentioned above, Stubhaug indicates that both Phragmén and Bendixson were

involved in practical editorial work in 1885 while Mittag-Leffler was out of town. Specifically,

they provided assistance to Gustaf Eneström, who was responsible for interactions with the

printing company, the graphical layout of the pages, the sending of proofs to the contributors,

etc. In addition, Mellin either wrote or was involved with editing a lengthy announcement of

Acta Mathematica which he hoped would appear in Finsk Tidskrift, a Swedish-language monthly

publication for science, art, politics, and belles-lettres. In this announcement was emphasized

that Finland was included in the endeavor to establish the journal, and that Lorenz Lindelöf

(1827–1908) was among its editors.49

Phragmén became quite good at evaluating the work of others. In 1888, as mentioned above,

he was appointed the editorial secretary of the journal. In this connection he became well-known

for his detection of a crucial error in Poincaré’s prizewinning essay on the three body problem

in 1889, which he discovered while editing Poincaré’s report for publication (see Barrow-Green

1996, p. 67–69).

Phragmén’s own mathematical developments were also subject to such critical readings,

and his correspondence with Mittag-Leffler demonstrates a willingness to accept criticism as a

necessary step in the pursuit of knowledge. For example, on 29 December 1883 Phragmén sent

Mittag-Leffler an early version of the proof contained in his article En ny sats inom teorien för

punktmängder (“A new theorem within the theory of point sets”), mentioned above, with the

remark:

“I am now sending you a — admittedly fairly unconvincing — proof of the theorem

you wanted. Undoubtedly it can be proven much more easily, but I have nevertheless

thought there was reason to send the proof I found, then it can possibly be of some

benefit in the search for a simpler version.”50

49See Letter from Mellin to Mittag-Leffler, 26 October 1883 [note: date is unclear; letter is number 19 in series
from Mellin to Mittag-Leffler], Institut Mittag-Leffler.

50“Jag skickar Eder nu ett — visserligen ganska långsökt — bevis för den sats Ni önskade bevisad. Otvifvelaktigt
kan den bevisas mycket enklare, men jag har dock trott det vara skäl att skicka det bevis jag funnit, då det ju
möjligen kan vara til någon nytta vid sökandet efter ett enklare” Letter from Phragmén to Mittag-Leffler, 29
December 1883, Institut Mittag-Leffler. In fact, Phragmén used the term “långsökt”, or “far-fetched”, which seems
perhaps an unusual way to characterize a mathematical proof, particularly when Phragmén believed his theorem
to be true; however, it is not unreasonable to believe that Phragmén actually felt his proof to be a “far-fetched”
way to demonstrate something so intuitive.
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5.6 Phragmén’s Time in England

Phragmén was influenced in significant ways by having worked so closely with Mittag-Leffler

over a period of several years. In this section, we see that he ultimately attempted to carry out

Mittag-Leffler’s mission himself as a visiting scholar in England a year after having obtained the

kandidat degree.

In the fall of 1886 the English mathematician James Joseph Sylvester (1814–1897) visited

Mittag-Leffler in Stockholm. Sylvester discussed his mathematics with Mittag-Leffler and at-

tended lectures and seminars at Stockholms Högskola. Following his return to England, he wrote

to Mittag-Leffler to invite one of the Swedish students to visit Oxford and lecture on what he had

learned at Stockholms Högskola (see Stubhaug 2007, p. 363). Mittag-Leffler selected Phragmén

for this opportunity.

Phragmén indicates that he understood the trip to have been “a long visit [emphasis in

original] with Sylvester”;51 the actual amount of mathematical lecturing is something which I will

shortly discuss. In total he sent five letters to Mittag-Leffler from England between 23 December

1886 and 13 February 1887, which comprise a small but rich collection of reports detailing

Phragmén’s experiences at the Oxford and Cambridge (which he briefly visited) campuses and

his hopes for mathematical study there. In particular, he attached a very clear goal to this

visit which he described in a letter to Mittag-Leffler dated 26 January 1887: “— to attempt to

introduce the theory of functions in England”.52

I argue that this was a mission for Phragmén, a clearly defined objective he set for himself

to which he attached a certain ideological importance based on his time as a student of Mittag-

Leffler. I will base my argument on the nature of the education he received under Mittag-Leffler,

the clarity with which he expressed this goal, the perseverance he demonstrated in accomplishing

this task, and finally an analysis of certain remarks he made to Mittag-Leffler throughout the

process.

To introduce the theory of functions in England was no small task, and Phragmén’s letters

describe many difficulties he faced. To begin, his audience may have been less substantial than he

had hoped. Phragmén remarked in his first letter to Mittag-Leffler that a lecture in the theory of

functions for an audience other than Sylvester and James Hammond (1850–1930),53 Sylvester’s
51“ett långt besök hos Sylvester”; Letter from Phragmén to Mittag-Leffler, 23 December 1886, Institut Mittag-

Leffler.
52“— att söka införa funktionsteori i England”, Letter from Phragmén to Mittag-Leffler, 26 January 1887,

Institut Mittag-Leffler.
53Hammond graduated from Cambridge University as 35th Wrangler in 1874 (Crilly 2006, p. 546), at which

point he became a schoolmaster at Londonderry and at Bath. Upon the apparent realization that “his gifts were
not those of a teacher and manager of beginners”, he moved back with his parents and turned independently
to mathematical research in higher algebra, the subject of Sylvester’s work in Baltimore at that time (Elliott
1931, p. 78), impressing Sylvester in 1882 with a disproof by way of counterexample to the prize question of
the American Journal of Mathematics requesting a proof or disproof of a particular principle for enumerating
syzygies (i.e. algebraic dependencies among the irreducible invariants in a minimum generating set of invariants
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assistant, did not seem to be on the agenda.54 Further comments indicate that Phragmén’s

“audience” was in fact really only Hammond, for due to a combination of factors — among

other things Phragmén’s struggle with the English language and Sylvester’s busy schedule and

nervous temperament — the time Phragmén spent discussing mathematics with Sylvester was

minimal. After a month in England with so little mathematical contact Phragmén even doubted

the seriousness of Sylvester’s invitation.55

However, despite the fact that he would not be able to lecture more widely on the subject,

Phragmén did not abandon his goal. Instead, he decided that he would attempt to accomplish it

through the only other possibility he saw, namely “to write a textbook on the theory of functions

in English”.56

Phragmén believed that this was an important step in initiating serious study in this subject

there. He remarked to Mittag-Leffler that if some Englishmen actually developed an interest

in the theory of functions and wished to study it on the continent, then the English textbooks

for a preparatory university education would need a more satisfactory appearance than the ones

presently in use.57

According to Phragmén, Sylvester found the idea of a textbook “capital”. Phragmén con-

fessed to Mittag-Leffler that he realized that some might consider such an undertaking quite

ambitious, but he had given it serious consideration and had developed a very clear plan of its

contents, requesting Mittag-Leffler’s thoughts on the matter. The book itself would be an in-

troduction to the subject. Sylvester would write a short foreword, and Phragmén would handle

the rest. Among other things, topics would include Mittag-Leffler’s and Weierstrass’ represen-

tation theorems and — if Mittag-Leffler and Kovalevskaya agreed — some material from their

unpublished lectures. There was even a potential publisher: Phragmén reported that Sylvester

believed Oxford University Press might agree to such an undertaking.58

In understanding Phragmén’s deep determination to carry out this project, it is significant

to point out the following: Phragmén was prepared to support this project even on his own time

and money. He wrote to Mittag-Leffler on 26 January:

of binary quantics) (Parshall 2006, p. 295). When Sylvester returned to Oxford in 1883 Hammond, who had
impressed him with his counterexample and in the meantime moved there, began attending Sylvester’s lectures
on reciprocants and became Sylvester’s amanuensis (Parshall 2006, p. 300), a position he held between 1883 and
1894. Beyond this, Hammond was a a council member of the London Mathematical Society from 1883 until 1892
(Elliott 1931, p. 78). On Hammond Crilly has written: “[a] Cambridge graduate, Hammond had a facility for
patient and accurate calculation” (Crilly 2006, p. 373). While at Oxford Hammond took up work on reciprocants,
and seems to have worked fairly closely with Sylvester (the latter of whom described Hammond as his “alter ego
in Mathematical work” (Parshall 2006, p. 303)); they jointly published a paper on Tschirnhausen transformations
in 1877.

54Letter from Phragmén to Mittag-Leffler, 23 December 1886, Institut Mittag-Leffler.
55Letter from Phragmén to Mittag-Leffler, 26 January 1887, Institut Mittag-Leffler.
56“att skrifva en lärobok i funktionsteori på engelska”; Letter from Phragmén to Mittag-Leffler, 26 January

1887, Institut Mittag-Leffler.
57Letter from Phragmén to Mittag-Leffler, 26 January 1887, Institut Mittag-Leffler.
58Letter from Phragmén to Mittag-Leffler, 26 January 1887, Institut Mittag-Leffler.



126 CHAPTER 5. MITTAG-LEFFLER AT STOCKHOLMS HÖGSKOLA

“It is now admittedly possible, or let us say probable, that by the end of this term

Sylvester will find that he does not need me [here], but in such a case I hope that

he will not be offended if I prefer to remain here at my own expense [emphasis mine]

for a shorter or longer time in order to work on my book.”59

The question of the language of exposition also arose. Phragmén knew that he would need

assistance in writing a textbook in English, but he believed that he had found a solution. To

Mittag-Leffler he remarked:

“And what concerns the English [language] I feel at the moment is a particularly

favourable situation because Mr. Hammond, who lives in the same house as I do,

will undertake the responsibility for that. He has admittedly thus far shown himself

impossible to win over to function theory, but I hope that during a such cooperation

it will be possible to conquer him [emphasis mine].”60

Phragmén’s use of the terms “conquer” (besegra) and “win over” (eröfra) highlights what appears

to be an ideological importance he had assigned to the theory of functions, the value of which he

wanted to convince Hammond. One is struck by what almost appears as a religious undertone

to his remarks, suggesting that he saw himself as aiming to “convert” others to the subject.

However, by the time he wrote his next letter to Mittag-Leffler, dated 13 February 1887,

Phragmén had already abandoned the idea of writing a textbook. It seemed to him that Sylvester

would not have time to proceed with a program in the theory of functions, and without his

support Phragmén believed there was no reason to commence serious work on the project.

Phragmén described feeling “an outbreak of despair” over the fact that his travel had been

“fruitless”.61 The failure of Phragmén’s visit in this respect likely reflects two important factors.

Firstly, Sylvester was clearly in the twilight years of his career. Secondly, Oxford University,

where students, guided by their tutors, selected classes based on those which they believed

would pay off in the examinations (Parshall 2006, p. 302), “was not yet ready in the 1880s for

the active training of future researchers in its classrooms” (Parshall 2006, p. 309). This suggests

that Phragmén’s rather ambitious program for ramping up the level of mathematical study in

analysis there would quite naturally not meet the same level of success it did in Sweden under

Mittag-Leffler’s guidance and within the structure of Stockholms Högskola.
59“Det är ju nu visserligen möjligt, eller lått oss säga sannolikt, att Sylvester vid denna termins slut finner sig

icke behöfva mig, men i så fall hoppas jag, att han icke skulla kunna känna sig stött, om jag föredroga att stanna
qvar här på min egen bekostad en kortare eller längre tid för att arbeta på min bok.” Letter from Phragmén to
Mittag-Leffler, 26 January 1887, Institut Mittag-Leffler.

60“Och hvad beträffar engelskan befinner jag mig för ögonblicket i ett synnerligen gynsamt läge, i det att Mr
Hammond, som bor i samma hus som jag, vill åtaga sig ansvaret derför. Han har visserligen hittills visat sig
omöjlig att eröfra för funktionsteorien, men jag hoppas att under ett sådant samarbete det skull bli möjligt att
besegra honom.” Letter from Phragmén to Mittag-Leffler, 26 January 1887, Institut Mittag-Leffler.

61“ett utbrott af förtviflan” öfver att min resa hit var förfelad”; Letter from Phragmén to Mittag-Leffler, 13
February 1887, Institut Mittag-Leffler.
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Although Parshall does not mention Phragmén’s visit to Oxford, she has remarked on

Sylvester’s “tough realization in the spring of 1887 that he would not succeed in recreating at

Oxford what he had had at Hopkins” (Parshall 2006, p. 304). During the winter of 1887 Sylvester

himself had aimed to establish a course in surfaces of the second order, a subject in which he

was interested at that point in time. This attempt, however, was apparently unsuccessful due

to the university’s regulations concerning the material in the mathematical examinations; while

such a course could education students in topics in elementary geometry, examination questions

were taken from Euclid alone (Parshall 2006, p. 302). By all accounts, reflecting this defeat and

several which preceded it, Sylvester was losing energy and giving up hope of implementing new

courses. All of this suggests that not only was Sylvester busy and perhaps unable to devote time

to Phragmén’s course, as suggested by Phragmén, but he suspected that a course in the theory

of functions would meet a similar fate.

Phragmén’s letters do not indicate why he was so strongly in favour of initiating studies in

the theory of functions on par with the continental programs. One might wonder whether he

had misinterpreted Sylvester’s invitation and believed that he was actually requested to promote

study in the theory of functions and not only to report on it. This is, of course, difficult to know

for certain. However, that Phragmén persevered even after he doubted the sincerity of Sylvester’s

invitation and despite Hammond’s willingness to be “won over” strongly suggests that this task

was personally important to him. Considering that Mittag-Leffler had arranged for Phragmén to

go to England, one cannot exclude the possibility that the intensity of Phragmén’s engagement

in this endeavor was due, in part, to a desire to please Mittag-Leffler. However, it seems unlikely

that this was Phragmén’s primary motivation, based on his willingness to remain in England at

his own expense to realize his plans, and the disappointment he expressed when he realized that

his efforts would not bear fruit.62

62Interestingly, six years later the English mathematician Andrew Forsyth (1858–1942) published his Theory
of Functions of a Complex Variable, which helped to stimulate a British interest in analysis around the turn of
the century (Rice & Wilson 2003, p. 178). Edmund Whittaker (1873–1956), a student of Forsyth’s during this
period, goes so far as to claim that this work “had a greater influence on British mathematics than any work
since Newton’s Principia (Whittaker 1942, p. 218). This suggests that Phragmén was only slightly ahead of his
time, and hampered in his mission primarily by practical matters. In 1902 Whittaker himself published his own
Course of Modern Analysis, followed by Ernest William Hobson’s (1856–1933) Theory of Functions of a Real
Variable. However, Adrian Rice and Robin Wilson indicate that it was Hardy’s Course in Pure Mathematics
(1908) and the 1909 reform of the Cambridge Tripos system which “really marked the turning point in British
university-level mathematical education” (Rice & Wilson 2003, p. 178). Rice and Wilson indicate that these
events were important in the adoption of analysis as a fundamental component of the undergraduate education;
here, they indicate, quoting John Charles Burkill (1900–1993), a 20th century English analyst at Cambridge, that
Hardy’s text and its introduction into English classrooms marked the first “rigorous English exposition of number,
function, limit, and so on, adapted to the undergraduate, and thus it transformed university teaching” (Rice &
Wilson 2003, p. 177). While Rice and Wilson also quote Edward Charles Titschmarsh (1899–1963), a professor at
Oxford who represents another prominent 20th century English analyst, as having indicated that Hardy and his
book greatly influenced the study of analysis in England, it appears that Cambridge, where professors sometimes
lectured on their most recent research (in spite of the fact that such material did not for a part of the Tripos
examination), represents the context within which the changes they describe really took root initially. However,
they indicate that Hardy’s appointment as Savilian Professorship at Oxford in 1919, a position he held until
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Phragmén’s letters to Mittag-Leffler during this period provide, in addition to a view of his

goals as just described and his rather evangelical zeal, a colourful depiction of scientific life in

England seen from the perspective of an “outsider”. In particular, they shed light on certain

ideological values he held concerning mathematical education. These are very consistent with

the research-oriented teachings that Mittag-Leffler offered at Stockholms Högskola and as such,

they comprise a rich source for future study of the notion of scientific mentoring.

Specifically, we learn about Phragmén’s opinion of the English attitude toward university

education. Of Cambridge he wrote that the whole system appeared “a bit antiquated”63 and

furthermore:

“As far as I can judge of my short visit in Cambridge, I believe the goal of mathemat-

ical education to be, to in the shortest possible time — and for the largest possible

payment — teach ‘the undergraduates’ to solve such tasks (of a minimally varying

nature) which usually appear at the examination. ‘Mathematics is, in Cambridge,

not a science [en vitenskap], but a craft’ is a statement that I heard from a person

there [. . . ] and I fear that this statement is all too true. Whether the conditions are

different at Oxford I don’t yet know, but I fear that the principle is the same, that

one must learn a collection of techniques, with whose help one can in an instant, for

example, [. . . ] ‘solve’ systems of 574 equations, with one word, that one must learn

to do [emphasis in original] a lot of fairly arbitrarily-constructed things before one

has the right to begin studying mathematics. Perhaps also, let us hope it, my entire

understanding of the situation is purely imagined. —”64

At this point it is necessary to emphasize the following point. It is not the intention here

to make any conclusive statements about the nature and structure of mathematical study at

Oxford and Cambridge, the distinctions between mathematical study at these institutions, or the

1931 (at which point he returned to Cambridge), was important in the training of graduate students at Oxford
(notably, in England the doctorate was not introduced until the 1920s, in contrast to countries such as Germany
and the United States, within which at certain institutions the degree had acquired roughly its modern meaning
by the 19th century; at Sweden, as mentioned in Chapter 2, the doctoral degree was introduced in 1870 (Gårding
1994, p. 33)), and also in lobbying for institutional changes (such as the appointment of more research fellowships
in mathematics) to improve the status of mathematical studies at Oxford (Rice & Wilson 2003, p. 185). As such,
a “research environment”, to use the term of Rice and Wilson, was ultimately cultivated there as well (Rice &
Wilson 2003, p. 186).

63“en smula antikveradt”; Letter from Phragmén to Mittag-Leffler, 4 January 1887, Institut Mittag-Leffler.
64“Så vist jag kan döma af mitt korta besök i Cambridge, synes matematiskundervisningens mål den vara att på

kortaste möjliga tid — och för största möjliga betalning — lära ‘the undergraduates’ att lösa sådana uppgifter (af
en föga varierande beskaffenhet) som pläga förekomma vid examinationen. ‘Matematiken är i Cambridge, icke en
vetenskap, utan en konst’ är ett yttrande, som jag hörde af en person der [. . . ] och jag fruktar att detta yttrande
är allt för sant. Huruvida förhållandera äro andra i Oxford vet jag ännu icke, men jag fruktar att principen är den
samma, att man måste lära sig en samling konstgrepp, med hvilkas hjelp man kan i en handvändning t.ex. [. . . ]
‘lösa’ 574 stycken eqvationssystem, med ett ord att man måste lära sig att göra en mängd temligen godtyckligt
sammanställda sakar, innan man har rätt att börja studera matematik. Kanhända ocksa, låt oss hoppas det,
är hela min uppfattning af ställningen gripen ur luften. —”; Letter from Phragmén to Mittag-Leffler, 4 January
1887, Institut Mittag-Leffler.
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distinctions between mathematical study at either of these institutions and study at Stockholms

Högskola in Sweden. Rather, the point is to assess a particular image of mathematics in England,

and specifically to highlight a set of observations of these institutions made by a particular

student, Phragmén, and to utilize these observations as a means of uncovering this student’s

understanding of different ways in which one might engage in mathematical activity and his

contextualization of his own experiences studying mathematics in Sweden. With this in mind,

as we see from Phragmén’s above remark, he was struck by what he perceived as the differences

between doing exercises as part of the Cambridge system and studying mathematics. As Rowe

expressed it, Cambridge’s “old-fashioned Tripos system, where future Wranglers honed their

skills in the rooms of their tutors, looked quaint indeed outside the world of Victorian England”

(Rowe 2003a, p. 125). I note, however, that Phragmén’s rather negative view of the mathematical

education there is in accordance with what many later British scholars expressed (see, for instance

Russell 1995; Hardy 1926).

What Phragmén had hoped to provide for the English students was a program more closely

resembling Continental educations in the theory of functions. We can infer, moreover, that he

had the program at Stockholms Högskola in mind. Phragmén’s experience in England underlines

the view of mathematics he developed at Stockholms Högskola and demonstrates the extent

to he was affected by Mittag-Leffler’s teachings, and furthermore his own adoption of Mittag-

Leffler’s mission. However, where Mittag-Leffler sought to “import” a set of values and practices,

Phragmén aimed to export them, evoking the image of a scientific missionary engaged in his own

mission civilisatrice.

5.7 On the Question of a Mittag-Leffler “School”

At this point it is quite natural to wonder whether or not it is appropriate to speak of a Mittag-

Leffler “school”, or a group of people having school-like characteristics, in Stockholm.

Within the history of science (Geison 1981) represents one of the standard texts on so-called

research schools. In it, Geison reacts to Merton’s suggestion that throughout history creative

scientists have been less oriented toward local scientific settings than to national or transnational

contexts. Geison understood this influence of Merton as having contributed to the tendencies of

sociologists of sciences to disregard these small, localized groups in favour of larger, bibliometric

maps of scientific communication, but believed that such works failed to account for scientific

innovation and change (see Geison 1981; Crawford 1992). Instead, he suggested that the notions

of “specialties” or “research schools”, which could be either localized or dispersed, represented

the predominant organizational form of science from the mid-19th century, and defined such a

research school as “a small group of mature scientists pursuing a reasonably coherent programme

of research side-by-side with advanced students in the same institutional context and engaging
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in direct, continuous social and intellectual interaction” (Geison 1981, p. 23).

Within the history of mathematics, Geison’s notion has been taken up in recent years as

a means of understanding how mathematical knowledge is actually produced, how and why

it changes, how different scientists interact and, among other things, as a way of determining

whether a question or an answer is “valid” (matters which are especially important according to

the understanding that knowledge is socially constructed), and in part as a reaction to the fact

that while research schools have been the focus of study within the history of science, the criteria

by which they are defined and understood would need some revisions within mathematics, to

account for the fact that while mathematics does share some characteristics with the laboratory

sciences, it does not require that members of such a school interact in close physical proximity

(they would not even need to be in the same country, let alone side by side), an important aspect

of Geison’s definition.

Adopting Geison’s approach, Karen Parshall has attempted to identify the primary salient

characteristics of mathematical research schools. To her, these are the existence of a leader

who is actively engaged in a particular area of mathematics; the advocation by the leader of a

“fundamental idea or approach” to a set of related research interests, or interests which become

related by virtue of the particular idea or approach; the training of students in such a way that

they are imbued through explicit and tacit knowledge not only with an understanding of the

validity and fruitfulness of the approach but also the “proper” ways of asking and answering

questions, such that students continue on this path of research in the future; and finally the

publication of the research results stemming from the school, necessary for external validation

and the further propagation of the ideas and approach within broader contexts (see Parshall

2004, p. 274).

Whether Mittag-Leffler established a “research school” according to Parshall’s definition thus

seems to depend on several factors, and in particular the extent to which this “fundamental idea

or approach” and the “validity” of the approach, etc., resonated as ideological beliefs (as opposed

to pragmatic approaches), for Parshall’s work suggests, though only implicitly, that this was

somehow a criterion. One must also consider how important it was for the students of the “leader”

to continue on the intended path of research in the future, which in the case of Mittag-Leffler,

was not always the case. Overall, however, the focus in mathematics at Stockholms Högskola

had retained its links to Weierstrass’ lecture series a decade after Mittag-Leffler’s arrival there,

as one clearly sees in Figure 5.1.

It is apparent, however, that especially in the case of Phragmén Mittag-Leffler developed

a means of training a student in a way that also imbued him with knowledge concerning the

ways in which mathematics ought to be “done”. That is, Mittag-Leffler’s mission had a marked

ideological impact on Phragmén, who came to hold the view that mathematics is a creative and

competitive science and not only a body of knowledge to impart. So strongly was he affected by
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Mittag-Leffler’s vision for mathematical study that he ultimately took up the mission himself and

attempted to export the merits of research-oriented study in the theory of functions to England

in 1887. Let us consider, in this connection, Fenster’s distinctions between role-models and

mentors. Fenster has described Leonard Eugene Dickson as both a role-model and a mentor.

While Mittag-Leffler may have influenced some of his students as a role-model, that is, by

example alone, what emerges based on the cases of Bendixson and especially Phragmén is the

image of a mentor, for Mittag-Leffler took these students under his wing and provided direction

and support in a very active and involved way.

While one might consider Mittag-Leffler to have established a “research school” according

to Parshall’s definition, I, however, favour the approach of David Rowe, which focuses less on

the formal criteria by which schools might be defined and more on what he considers to be the

underlying goal of the mathematical research school. In contrast to Parshall, Rowe suggests that

unlike laboratory-centered research schools “the principal aim of a typical mathematical school

was not [emphasis in original] to promote a specific research program nor was its purpose to

engage in a concerted effort to solve a problem or widen a theory. These were merely potential

means but not the main end of these schools, which primarily sought to produce new mathemati-

cians rather than new mathematical results” (Rowe 2001, p. 75). By this definition, according to

the arguments I have presented in this chapter there is compelling evidence that Mittag-Leffler

did establish a research school (containing at least two students, namely Bendixson and Phrag-

mén, though in light of the descriptions by Gårding and Domar it is highly probable that other

students experienced similar guidance in their studies; neither Parshall, nor Geison, nor Rowe

suggest that a minimum number of students or protégés is required, though presumably more

than one is reasonable to expect) at Stockholms Högskola centered about his work on the Mittag-

Leffler Theorem in the 1880s. The picture, however, will become clearer upon closer examination

of the roles Mittag-Leffler played in the studies and early careers of his other students, such as

von Koch, Fredholm, Mellin, and Kobb.

5.8 Connection to Mittag-Leffler’s 1904 Aims

In this chapter I have devoted my attention to a facet of Mittag-Leffler’s career which has

received little scholarly attention, namely his role as a professor of mathematics at Stockholms

Högskola, as well as published results and correspondences which have thus far been untouched

by historians of mathematics. Specifically, I have analyzed Mittag-Leffler’s roles in shaping

a research culture in mathematics at Stockholms Högskola and in directing the work of Ivar

Bendixson and Edvard Phragmén from the perspective that he had a pointed mission he aimed

to accomplish. This mission was to train these students as research mathematicians — here

we might recall Mittag-Leffler’s distinction between “men of science” and tradesmen, with the
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former ideologically committed to the production of knowledge for the sake of science alone —

by providing them specialized studies in Weierstrassian analysis, by encouraging them to work

on open problems through which he guided them, by arranging to have their works published,

and by developing their critical faculties.

As I have argued, Mittag-Leffler’s mission reflects a set of values which he had appropriated

at Berlin, where he was exposed not only to advanced studies but also an environment which

emphasized the training of future researchers through the practice of teaching on current research

and the use of seminars. What we see in Mittag-Leffler, and to some extent Kovalevskaya, are

members of a new generation of Weierstrass’ students working to further the teachings of their

master in their own ways. This paper therefore sheds light upon the globalization of the norms

Mittag-Leffler learned in Berlin, and the importance of local traditions and infrastructures (in

this case Stockholms Högskola) in shaping, facilitating, and changing these norms within new

contexts.

Mittag-Leffler’s teachings at Stockholms Högskola focused on specialized studies and on intro-

ducing students to research practices, in this case in mathematics, in keeping with the research

imperative In the cases of Bendixson and Phragmén, who were among Mittag-Leffler’s first stu-

dents at Stockholms Högskola, these teachings centred about Weierstrassian analysis, following a

series of courses almost identical to those given by Mittag-Leffler’s mentor (see Dugac 1973). I

have quoted Lars Gårding as having remarked that “Weierstrass’s methods and his view of math-

ematics became the gospel which was to lead [Mittag-Leffler] through his entire life” (Gårding

1994, p. 75). Similarly, according to Gustav Elfving, “it has been said that there was nowhere a

more truly Weierstrassian school than in Stockholm” (Elfving 1981, p. 78). These remarks are

based on the understanding that Mittag-Leffler not only specialized his own research endeavors

according to a Weierstrassian program, but that in some sense, the growth in Swedish research

results in this subject can be attributed to his guidance. Indeed, as Bottazzini and Gray have

pointed out, Mittag-Leffler considered himself to have been a faithful student of Weierstrass,

and “did his best to spread his teacher’s methods and views in analysis” (Bottazzini & Gray

forthcoming, p. 416).

Regarding Mittag-Leffler’s mission itself, one might wonder whether the subject of special-

ization he took up — the theory of functions — was assigned the same importance as was the

research imperative, and the necessity of specialization in general. After all, it is clear that

analysis was not the only area of mathematics Mittag-Leffler appreciated. At Berlin he also

found Kronecker’s lectures in number theory deeply stimulating, as mentioned in Chapter 4.

Furthermore, courses at Stockholms Högskola under Mittag-Leffler’s direction were not entirely

limited to Weierstrassian analysis. In 1883, for example, his Finnish student Borenius taught

number theory there (Stubhaug 2010, p. 291), and in 1888 Mittag-Leffler himself lectured on

applications of analysis to number theory (Stubhaug 2010, p. 339).
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In this connection Mittag-Leffler’s 1880 remark to his former professor concerning the im-

portance of specialized study to promote deep knowledge actually reflects a rather positive view

of diversity across the generations, provided studies were conducted in a non-superficial manner.

This suggests that specialization was truly the crucial factor, and not the area of study itself. We

can therefore infer that in the early- to mid-1880s Weierstrassian analysis formed a key feature

of Mittag-Leffler’s mission for a combination of ideological and practical reasons. It is also likely

that Mittag-Leffler understood Weierstrass’ mathematics to be more than just a body of re-

search methods and results, which gives meaning to his general adherence to Weierstrass’ model.

Therefore, although he may have valued certain aspects over others, it seems that Mittag-Leffler

bought the whole package when he left Berlin.

With these points in mind, let us consider more closely the ways in which Mittag-Leffler’s

approach to analysis at Stockholms Högskola truly adhered to the Weierstrassian program, and

the ways in which it diverged. In particular, let us contextualize our findings thus far within the

framework of Mittag-Leffler’s 1904 aims of turning Sweden into a contributor to the develop-

ment of mathematics. In asserting that the establishment of a mathematical chair at Stockholms

Högskola marked a turning point for mathematics in Sweden, Mittag-Leffler did not hesitate to

emphasize his own contributions to this development, and in particular his pedagogical approach

and his practice of guiding students along the metaphorical footpath of mathematical research

to the heights of scientific achievement. What we shall see is that one feature of Mittag-Leffler’s

strategy for engaging Bendixson and Phragmén in original research contributions was by intro-

ducing new tools into the Weierstrassian program. By adopting these new tools, and thereby

adopting an innovative approach to this area of research, Mittag-Leffler successfully carved out

a niche for himself and his students at Stockholms Högskola which afforded the possibility for

these Swedish mathematicians to contribute at a high level.

To clarify this point, it is useful to reflect upon the different ways in which one could teach

and conduct research in accordance with R.S. Turner’s ideal of the research imperative. One

way of doing so is based on teaching and engaging in research in areas of a discipline which are

already well-established and by using approaches and techniques which are considered rigorous

within that context. This was the approach of Weierstrass, for instance, who oriented his teaching

activities within a framework that emphasized the importance of research, but which was devoted

to making the foundations and definitions of existing areas of mathematics rigorous. Another

way of working in keeping with the research imperative, on the other hand, might entail a very

different approach. Poincaré, for instance, was comfortable with adopting strategies for proofs

even if they were not considered perfectly rigorous. In contrast to Weierstrass, we might think

of Poincaré as having conducted research in an innovative way by moving in completely new

directions.

In his promotion of the research imperative at Stockholms Högskola, while Mittag-Leffler
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did not manoeuvre far from Weierstrass’ foundational efforts, which represented a well-defined

area of mathematics, he did appreciate innovations. To him, Cantor’s notions of derived sets

in particular represented an innovative tool which allowed him to adopt a new strategy in at-

tempting to develop the most generalized version of the Mittag-Leffler Theorem, and ultimately

to contribute to the development of mathematics with this result. Finding the use of these tools

successful, he then passed them along to his students Bendixson and Phragmén, and encouraged

their use in developing new research results in the theory of functions. In this way, he found

innovations useful in introducing his students to the forefront of mathematical research.

As such, it is the notion of innovation which I would like to emphasize in this section.

The theme of innovations has appeared in other studies, and notably in Joseph Ben-David’s

model of centres and peripheries, in which competition in research activity produced innovations

which could raise the level of scientific activity locally, and generally as well. Notably, Crawford

has considered the “intellectual innovations” of peripheral scientists as a means of assessing

the relationship of a peripheral community to a centre in the context of the Nobel Prize (see

Crawford 1992, pp. 80-81). Here, an innovation represents a strategic and successful use of new

ideas, contextual frameworks, techniques, tools, etc. in order to achieve a concrete set of goals.

In the context of this chapter, innovations allowed Mittag-Leffler to carve out a niche in the

landscape of mathematical research or the organizational infrastructure of mathematics as a

discipline. In the case of Mittag-Leffler and his resolution of the Mittag-Leffler Theorem, I shall

focus on his use of new definitions and results derived from Cantor’s work, which he employed

in his own research endeavors and in his teachings at Stockholms Högskola.

To highlight Mittag-Leffler’s use of innovations, I will begin by assessing some of the ways in

which Mittag-Leffler’s general approach to the theory of complex functions adhered to that of

his mentor Weierstrass. This will help us to better understand the ways in which it diverged.

As I have demonstrated, several important features of Weierstrassian analysis distinguished

Mittag-Leffler’s approach (at least, that which characterized his teachings to Bendixson and

Phragmén) from those of others during that period, and others who came before him. Among the

features of the Weierstrassian tradition in analysis which resonated deeply in mathematics during

the 19th century was the importance of counterexamples, which could be used to sharpen math-

ematical definitions, such as those of uniform convergence, and the notions of natural boundaries

of a function. As a result of his rigorous treatment of these definitions, Weierstrassian analysis,

which to Weierstrass was essentially equivalent to the theory of functions of a complex variable,

is characterized by the imposition of rather restrictive rules to which his students and followers

must adhere; to him, he was developing a permanent foundational contribution to analysis, after

which the theory could be built up by others. Weierstrass’ intention was to develop rigorous

foundations for analysis, ones which he continuously refined and improved, through an arith-

metic approach, beginning step-by-step with the establishment of the complex numbers, then
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functions of a complex variable, through algebraic and transcendental operations. In this way

one could build up number systems from the integers, and functions from polynomials, in such

a way that all processes were arithmetic (infinite series, however, were acceptable). From there,

he aimed to use this approach to prove general results about functions of a complex variable,

including elliptic functions, using and ultimately developing representations of functions of a

complex variable in order to treat functions as general objects. By providing careful definitions

he rid the theory of functions of vague notions of limits, and replaced ideas of motion with the

epsilon-delta inequalities which are familiar today.

Through his approach Weierstrass had many successes in the form of results, among others

his product representation form for entire functions and the Weierstrass Factorization Theorem,

the understanding of natural boundaries of functions and the idea that a function has a maxi-

mum domain found by analytic continuation, and a clear distinction between poles and essential

singularities (Bottazzini & Gray forthcoming). I note that regarding the latter point, however,

we see from Mittag-Leffler’s own work that this distinction did not necessarily improve a math-

ematician’s ability to work with them in certain contexts, as we saw earlier in this chapter.

As such, when he struggled to generalize his work on the representation of uniform, monogenic

functions to include those with an arbitrary number of essential singularities, a problem that

Weierstrass himself had been unable to solve, Mittag-Leffler found certain innovations to be

the key. Specifically, in his work on the Mittag-Leffler Theorem between 1882 and 1884, while

Mittag-Leffler took as a starting point a question outlined by Weierstrass and attempted to work

within Weierstrass’ strict foundations and its emphasis on the importance of generalized repre-

sentations of functions, he admitted Cantor’s notion of derived sets and transfinite numbers into

his repertoire at once.

Cantor’s transfinite set theory arose from his work on trigonometric series, which stemmed

from Weierstrass’ lectures on uniform convergence (Dauben 1979, p. 31). However, in many ways

Cantor’s work represented a divergence from that of Weierstrass. Although Cantor was deeply

influenced by Weierstrass’s rigorous methods, in particular the notion of uniform convergence and

the strictly arithmetic approach to the topology of the real line, as Bottazzini points out, they

were motivated by different factors: Weierstrass sought to provide a foundation for his analysis,

as mentioned above, while Cantor aimed to solve the uniqueness problem for the representation

of functions by trigonometric series (Bottazzini 2003, p. 265). Furthermore, the two disagreed

about the acceptable levels of abstraction, such that while Cantor’s work originally centered

about concrete problems, it quickly began to embrace a much more abstract conceptual approach

to mathematics.65

65In (Ferreirós 2007) Ferreirós provides a distinction between a “formal conceptual approach” pursued, among
others, by Weierstrass, and an “abstract conceptual approach” favoured by Riemann. To him, Cantor had adopted
an understanding of mathematics which echoed the abstract conceptual approach of Riemann (see Ferreirós 2007,
p. 142).



136 CHAPTER 5. MITTAG-LEFFLER AT STOCKHOLMS HÖGSKOLA

While Ferreirós indicates that Weierstrass actually took up Cantor’s new topological notions

developed by the early 1880s (see Ferreirós 2007, p. 282), in 1882 Mittag-Leffler introduced

Cantor’s theory into an area of research where it had not yet been used by Weierstrass in the

research papers published to that point, or in the lectures Mittag-Leffler heard in Berlin. As

such, Mittag-Leffler’s introduction of this work into both his research and teaching on the repre-

sentation of functions of a complex variable represents a departure from Weierstrass’ program,

and, I argue, an innovation.

In this respect, Bottazzini and Gray have pointed out that this kind of departure from the

original Weierstrassian model was characteristic of Weierstrass’ students during that period, and

that many took a more relaxed approach to the kinds of notions and approaches “allowed” in the

theory of complex functions.66 Their works were characterized by innovations as the approach to

the theory of functions through representations of functions became replaced by one which was

more abstract in most contexts. More generally, Bottazzini and Gray assert that “a generation

after the death of Weierstrass, it was clear that orthodoxy was no longer a virtue”; the circle

surrounding Weierstrass became eclipsed by individuals and groups working elsewhere, notably

in France and Italy, who had adopted more eclectic and less restrictive approaches to analysis

(Bottazzini & Gray forthcoming, p. 5).

Not only did Mittag-Leffler introduce Cantor’s theory of sets of points into Weierstrass’

foundation for analysis, but he presented this approach to his students, and, it seems, constructed

it as a coherent whole, weaving new topological definitions in amongst theorems and definitions

on the representation of functions. He included, in addition, his work on the Mittag-Leffler

Theorem, in keeping with the practice of lecturing on one’s own research, as well as the works of

his students, as I have demonstrated in the first attached paper. Not only did such innovations

shape the picture Swedish students gained of the theory of functions, but they effectively served

as a tool not only in advancing the Mittag-Leffler Theorem, but in creating a niche for this

community in the theory of complex functions. Thus, while not all of Mittag-Leffler’s students

remained within this area of mathematics (for an overview of their works see, for instance,

Gårding 1994), this niche did serve as a context for the cultivation of new research results

according to Mittag-Leffler’s aim of introducing students to research practices, allowing for the

possibility of contributing to the development of mathematics at a high level.

In the following chapter we shall consider another innovative means by which Mittag-Leffler

carved out a niche for Swedish mathematicians, one which allowed them to contribute to the de-

velopment of mathematics. This niche was provided by Acta Mathematica, and specifically by the
66Weierstrass himself realized that most of his students ultimately veered away from his strict principles, and

remarked as early as 1875 in a letter to Schwarz that “You [Schwarz] have told me often that you wanted to
remain a student of mine even after the university years. I accept this in the sense that you are one of the few
who in their later development did not deny the principles that I considered my principal task to make firm in
my students” (quoted from Bottazzini & Gray forthcoming, p. 417).
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international rhetoric attached to it and the mediating role it afforded Swedish mathematicians

during times of political turmoil.
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Figure 5.1: This figure, a page from the document “Lectures and exercises at Stockholms Högskola,
autumn term 1892” (Föreläsningar och Öfningar vid Stockholms Högskola, höstterminen 1892 ) found
in the Mittag-Leffler manuscript collection at the Royal Library in Stockholm, lists the instructors and
lectures in mathematics to be offered at Stockholms Högskola during that term. As we can see, those
in charge of lectures and seminars were Mittag-Leffler, Bendixson, Kobb, Cassel, and Phragmén, and
topics offered were “the theory of elliptic functions”, “applications of differential- and integral calculus in
analysis and geometry”, “the calculus of variations”, and “Weierstrass’ theory of analytic functions”.



Chapter 6

Mittag-Leffler and Acta Mathematica :

Roles of an International Journal

In 1882 Mittag-Leffler founded Acta Mathematica, which, as mentioned above, is considered by

many historians of mathematics to represent the first truly international journal of mathematics

with respect to both readers and contributors. This journal, the idea for which was conceived by

the Norwegian mathematician Sophus Lie (1842–1899), was intended to promote Scandinavian

mathematical developments to foreign colleagues, but under Mittag-Leffler’s direction it was the

wide circulation to a far-flung readership and its explicit aim of bringing together works from

authors of many different national contexts which distinguished it from the other periodicals

of the day. This would be true until 1887 when the first issue of the Rendiconti del Circolo

Matematico di Palermo was published. This journal, for which Acta Mathematica evidently

served as a “model and continuous inspiration” for its “birth and future” (see Brigaglia 1993,

p. 79), was founded by Giovan Battista Guccia (1855–1914), and will be discussed later in this

chapter.

As such, and as June Barrow-Green has argued, Acta Mathematica was quickly recognized

as an important vehicle for the communication of mathematical ideas such that even in its early

stages contributors were guaranteed a broad and geographically-dispersed audience and what

Mittag-Leffler and many of his contemporaries understood as a high scientific standard (Barrow-

Green 2002, pp. 146-155).1 In fact, Mittag-Leffler’s international renown during the late 19th-

and early 20th centuries stemmed primarily from his role as the editor of Acta Mathematica. This

is also the main source of his fame today. Accordingly, historians of mathematics have devoted
1As evidence of this Barrow-Green notes that already by 1884 the French government had subscribed for

fifteen copies for the Faculté des Sciences. According to the French statesman Jules Ferry (1831–1893), this
marked the first time they had supported a foreign publication. In the German context, Weierstrass in 1885
remarked to Mittag-Leffler on the success of the journal as an international organ for mathematical development
(Barrow-Green 2002, pp. 146–147).

139
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efforts to studying the foundation and administration of the journal (see, for instance, Barrow-

Green 2002; Dauben 1980) and to some extent Mittag-Leffler’s efforts in promoting international

communication in mathematics under its auspices during his editorship, from 1882 to 1927. In

this connection, as among others Philippe Nabonnand, Barrow-Green and Joseph Dauben have

asserted, among the most significant roles played by Acta Mathematica was the diffusion of

results between France and Germany (see Poincaré & Mittag-Leffler 1999) and the dissolution

of national tensions between the mathematicians of these nations, first in the aftermath of the

Franco-Prussian War (see Barrow-Green 2002) and later following the First World War (see

Dauben 1980).

What we lack, however, are analyses of the ways in which Acta Mathematica and Mittag-

Leffler as its editor functioned within and between individual mathematical communities, the

ways in which the journal was actually utilized, and the roles it played for these individuals and

within these contexts, and in particular those generally identified as having been less “central”

to the development of mathematics during this period.

This chapter provides one such study, focusing on the functions of and values ascribed to Acta

Mathematica by Italian mathematicians during the late 19th and early 20th centuries, and on

the role of the same journal in achieving Mittag-Leffler’s aim of turning Sweden into an effective

contributor to the development of mathematics, all against the backdrop of the nationalistic

and patriotic currents which swept Europe and the increasing internationalization of scientific

activity, and such that the themes of nationalism and internationalism in science receive special

attention. As such, the narrative shifts gears at several points, as I shall outline below.

Certainly, the impact of the journal on Swedish mathematicians represents an interesting

context for study, especially in light of the aims outlined in Mittag-Leffler’s 1904 speech. Italian

mathematicians are interesting for similar reasons, for during this period, which was marked

by “intense efforts to weld the country into a nation [emphasis in original]” (Guerraggio &

Nastasi 2005, p. 2), many of them sought to project a particular image of mathematics in Italy

to foreign circles, to have their mathematical results recognized and validated abroad, and to

make contact with the works of non-Italian scholars. As such, the analyses presented here

also serve to highlight the symbiotic nature of Acta Mathematica, a journal intended to serve

multiple communities and networks of mathematicians, and, moreover, some of the values and

uses ascribed to an “international” journal in the age of nation states and following the onset of

the First World War.

In conducting my analyses I shall begin with the Swedish case and considering the relationship

between Acta Mathematica and the research Mittag-Leffler cultivated at Stockholms Högskola.

In doing so, I shall respond to the following question:

1. To what extent was Acta Mathematica useful in helping Mittag-Leffler to achieve his goal
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of turning Sweden into an effective contributor to the development of mathematics through

his cultivation of research activity at Stockholms Högskola?

I shall then shift my focus to Italy, by studying Italian mathematicians who contributed to

Acta Mathematica (as opposed to those who merely read it), utilizing as sources their publications

and their written correspondences with Mittag-Leffler, with the aim of teasing out the reasons

they published in the journal and the roles they understood it to play as an “international” journal

in the late 19th and early 20th centuries. As a point of departure and a means of introducing

several important themes connected to the desire to publish in a journal boasting such a wide

audience I consider the appearances of three specific Italian articles in Acta Mathematica. To

frame my analysis I shall focus on the following three questions:

2. Why did the three selected Italian articles end up in Acta Mathematica?

3. Why would an Italian mathematician in general choose to publish in this journal?

4. Based on this, what roles did Acta Mathematica play for Italian mathematicians and the

Italian mathematical community during the late 19th- and early 20th centuries?

Finally, I shall return to the themes of “innovation” and “niche” introduced in the previous

chapter and apply them to Acta Mathematica as a means of assessing the significance of the

specialized nature of the journal and its role in transnational communication in helping to turn

Sweden into a contributor to the development of mathematics. In doing so, I shall guide my

analysis by reflecting upon the final question posed in this chapter, namely:

5. How might we reconcile the specialized nature of Acta and Mittag-Leffler’s aim of uniting

the most eminent mathematicians of all countries? Was the specialized nature of the

journal connected to its value as a contribution? If so, how?

6. How was Acta innovative? How did it establish a niche for Mittag-Leffler and mathematics

in Sweden?

I shall then turn my focus to a series of reflections upon the international character itself of Acta

Mathematica, and a discussion of different notions of “international” activity within mathematics

during the late 19th and early 20th centuries. This discussion shall make clear that not only

were there many different ways to engage in “international” activity, but that by taking care to

distinguish them we can learn a great deal more about the processes by which the internation-

alization of mathematics occurred and the ideologies on which they were based. I then close the

chapter with a discussion of several overarching findings and the extent to which they might be

generalized to different contexts.

At this point it is useful to reflect upon the sources utilized in this analysis. In assessing

the roles of Acta Mathematica in Italy my archival sources consist primarily of the letters and
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cards sent to Mittag-Leffler from Italian mathematicians, scientists, and university officials (722

in total), the vast majority of which are unpublished, and which comprise the whole of Mittag-

Leffler’s incoming scientific correspondence with Italian individuals and institutions kept at In-

stitut Mittag-Leffler in Djursholm, Sweden. Together, Mittag-Leffler’s Italian correspondents

totaled 106 individuals (699 letters), and seven academies or institutions, with dates ranging

from 1878 until Mittag-Leffler’s death in 1927. Volterra’s letters comprise a substantial portion

of this collection, totaling 208 letters between 1886 and 1927. Eugenio Beltrami (1835–1900),

Felice Casorati (1835–1890), Ulisse Dini (1845–1918), Guccia, Tullio Levi-Civita (1873–1941),

and Salvatore Pincherle (1853–1926) are also noteworthy, having written 21, 27, 21, 37, 24, and

54 letters, respectively.

The topics of these letters are diverse, ranging from editorial duties such as soliciting, accept-

ing, and rejecting articles, and arranging subscriptions and exchanges of Acta Mathematica, to

discussions related to mathematical congresses and prizes, material for Mittag-Leffler’s library,

obtaining university positions for colleagues, and social visits. Perhaps remarkably, few of these

letters discuss mathematical ideas directly, though their contents indicate that the exchange of

their own mathematical memoirs (and occasionally those of a colleague or student) took place

regularly.

In analyzing the roles of Acta Mathematica in Sweden, and specifically its connections to

Mittag-Leffler’s aim of turning Sweden into an effective contributor to the development of math-

ematics I have amassed a different collection of archival sources, which consists of unpublished

letters written between Mittag-Leffler and Scandinavian colleagues, notably Nørlund and Ernst

Lindelöf, as well as newspaper articles and speeches written by Mittag-Leffler. Nørlund and

Lindelöf were both members of the editorial board of Acta Mathematica, Nørlund from 1916

and Lindelöf from 1907, and both were colleagues and personal friends of Mittag-Leffler’s, with

Lindelöf having spent one of his five major trips abroad during his scientifically formative years

at Stockholms Högskola, where he studied between 1890 and 1891 (Elfving 1981, p. 136).

Using the direct testimony of the historical actors, available through their written corre-

spondences, provides a means of uncovering the aims and interests of individuals seeking to

publish their own mathematical results in Acta Mathematica or responding to a request from

Mittag-Leffler to do so.

However, there are certain challenges faced in relying heavily on correspondence. These

include the task of determining how literally the remarks of the writer ought to be interpreted

given the context of composition; the facility of the writer with the language in which he writes;

and the overall aim of the letter. As with any literary genre, a letter is a product of the time in

which it was written, and of the participants directly involved in its existence — the reader(s)

and the writer(s). A letter may be familiar or personal, or formal or professional; sometimes

it serves a combination of functions. (Shapin 1994), for instance, discusses the issue of literary
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civility within the context of early modern science; others, such as (Klein 1994), focus instead on

“politeness”. There can be little doubt that observing the forms of civility was important to our

writers as well. Of particular interest in this connection, due to the difficulties in interpreting

them, are the many assertions of the importance of Acta Mathematica found throughout Mittag-

Leffler’s scientific correspondence with Italian mathematicians, such as that of Pincherle seen

above. One might wonder if such flattering remarks were used as a tool for the writers to achieve

their aims, or if they merely represent a form of expression conventional during that period, and

in their respective contexts. Here it is reasonable to believe that the composition of each letter

was influenced not only by the conventional forms of the times, but also, and more significantly,

perhaps, by the agenda(s) of its writer(s) and the intellectual and political climates within which

it was written.

6.1 Overview of Articles in Acta Mathematica: Divisions by Na-

tionality and Subject

Prior to analyzing the uses of Acta Mathematica in Sweden and Italy it is useful to develop an

overview of the contents of the journal over the course of its history — who published there?

Where did they come from, and which subjects featured heavily among its pages?

Barrow-Green has already drawn our attention to the fact that Mittag-Leffler intended Acta

Mathematica to specialize in analysis, although what he meant by the term is rather vague,

a point which perhaps becomes clearer when we look at the actual contents. In addition to

the statement contained in the editors’ communiqué in the first volume of the journal, she has

provided break-downs according to number of articles and number of pages by subject, language,

and nationality of the author between 1882 and 1897. Her findings indicate that between these

years Acta Mathematica indeed predominantly contained works in analysis (see Barrow-Green

2002, pp. 145, 155-157).2 Because the edges of this field were not clearly defined, however, such

that works considered analysis according to the definitions of the period spilled into other areas of

the subject according to a modern understanding (and furthermore, definitions varied according

to the understanding of the subject in which an individual actor saw himself as engaged), I

find it useful to look more closely at the subjects of the works published in the journal. I have

considered the classifications of the the annual volumes of the Jahrbuch über die Fortschritte der

Mathematik, which provide a breakdown which is ultimately less anachronistic than a division

according to present notions. However, it does not resolve the problem of what the actors

themselves identified as the nature of their contributions. As Caroline Ehrhardt and Frédéderic

Brechenmacher have demonstrated, for instance, that what we might think of as algebra had
2Notably, Barrow-Green does not group works in series within this category. In contrast, I shall consider

them a subsection of analysis in this chapter.
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different meanings in the teaching of mathematics in the 1830s. They demonstrated also that in

the 1870s, Camille Jordan considered algebra as a discipline, while Leopold Kronecker believed

that it represented a set of tools (Brechenmacher & Ehrhardt 2010).

Utilizing the reviews of the Jahrbuch, as done among others by Hélène Gispert and Renate

Tobies in (Gispert & Tobies 1996) and Catherine Goldstein and Norbert Schappacher in (Gold-

stein & Schappacher 2007) is also useful due to the fact that it is comprehensive and relatively

uniform over time. However, as Goldstein and Schappacher have remarked, the system of classi-

fication adopted by the Jahrbuch did not always coincide with the system of other compilations.

The Répertoire bibliographique des science mathématiques, contemporary to the Jahrbuch, clas-

sified topics in number theory, for instance, as applications of analysis (Goldstein & Schappacher

2007, p. 72). As such, one must exercise some caution in interpreting quantitative findings.

According to the reviews of the Jahrbuch more than 57 percent of publications in Acta

Mathematica when Mittag-Leffler served as editor were classified as subjects in the theory of

functions, differential and integral calculus, works on series, and other areas of the later category

Analysis. Broken down by roughly 10-year periods, we see the following division: 50.8 percent

of the papers between 1882 and 1889 concerned topics in analysis, as did 44.2 percent between

1890 and 1899, 62.9 percent between 1900 and 1909, 70.1 percent between 1910 and 1919, and

63.2 percent between 1920 and 1929. The lower initial percentages may correspond to an effort

on Mittag-Leffler’s part to encourage subscriptions to Acta Mathematica by making the journal

interesting to a relatively broad audience by including more papers from, among other things,

geometry and algebra.

If we refer to Tables 6.1 and 6.2 we see that between 1882 and 1909 the quantity of works

classified by the Jahrbuch as Funktionentheorie, a term which at the time generally referred

to the study of functions of a complex variable, including the question of complex solutions

to differential equations,3 in particular was substantial. And, if we consider the works which

between 1910 and 1919 began to be classified under the new category of Analysis,4 it becomes

clear from Table 6.2 that a significant proportion were classified under the theory of complex

functions. This is unsurprising in light of Mittag-Leffler’s own research interests and the work

he cultivated at Stockholms Högskola, a topic to which I will return shortly.
3The later change in classification from “differential and integral calculus” to separate categories concern-

ing equations reflects the increasing specialization of the early 20th century and the changing notions of what
constituted “analysis” and the ways in which various fields related to each other.

4By 1927 this category included the subjects: Allgemeine Theorie der reellen Funktionen, Allgemeine Theorie
der Funktionen komplexer Argumente, Besondere Funktionen, Konforme Abbildung und Uniformisierung, Inte-
gralgleichungen, Differenzengleichungen und verwandte Funktionalgleichungen, Potentialtheorie und Theorie der
partiellen Differentialgleichungen vom elliptischen Typus, Parabolische und hyperbolische Differentialgleichunge,
Variationsrechnung,Wahrscheinlichkeitsrechnung und Anwendungen, Allgemeine Theorie der unendlichen Zahlen-
folgen (Reihen, Produkte und Kettenbrüche), Kontinuierliche Gruppen, and Gewöhnliche Differentialgleichungen.
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Notably, many works classified within other categories of analysis can be traced to Mittag-

Leffler’s research interests as well. Fourteen of the fifteen works classified under the category “spe-

cial functions” (Besondere Funktionen), for instance, between 1920 and 1929 concerned Abelian

functions or automorphic functions, which were topics closely linked to the work of Weierstrass

and Poincaré. Furthermore, since most of the mathematical physics involved partial differential

equations, this work is almost exclusively analysis as well. And, if one were to include within

the category of analysis works in applied analysis, for instance, on mathematical physics or ce-

lestial mechanics, these numbers will obviously be even higher. Poincaré’s works in differential

equations and mechanics, for instance, likely accounted for much of the general spinoff in these

directions.

Turning now to the division of articles by country, as Table 6.3 indicates, until around the

turn of the 20th century the vast majority of papers published in Acta Mathematica came from

France and Germany.5 Significantly, by this point, even though France and Germany continued

to represent the two foremost contributors. Notably, in light of the focus of this chapter, between

1882 and 1899 Italian mathematicians contributed more articles to Acta Mathematica than

any other nations with the exception of Germany, France, and Sweden. Between 1900 and

1909 English mathematicians would contribute one article more than Italians, although the

number of Italian authors was greater. From 1910 the Italian figures representing the number of

articles contributed to Acta Mathematica would be surpassed among others by those of Denmark,

England, and Russia, and ultimately the United States and Finland as well.

Not only was a considerable portion of the work appearing in the journal classified as topics

in analysis, but it came predominantly from France, Germany, and Sweden. In this connection it

is worth remarking that during a period in which analysis took on new directions (including uses

of set theory among other things in measure theory, functional analysis, and integral equations)

and new meanings, the image of analysis in Acta Mathematica, which selectively filtered works

and subjects according to Mittag-Leffler’s preferences, constitutes part of the overall picture.

And, as Barrow-Green has pointed out (and is moreover clear in Table 6.3), although the

proportion of papers originating from outside of French, Germany, and Scandinavia (and in par-

ticular Sweden) was comparatively small, the articles did come from several different countries,

including the Netherlands, Russia, Italy, Switzerland, Belgium, England, the United States,

and a number of others. This demonstrates that the journal indeed reached a wide group of

contributors (Barrow-Green 2002, p. 157).

These figures shall serve as the backdrop against which to assess the numbers and subject

matter of Swedish and Italian contributions to Acta Mathematica. As Barrow-Green has noted
5As Barrow-Green has indicated, however, within the first ten volumes of the journal, which appeared between

1882 and 1887, although German authors contributed almost twice as many authors as did their French colleagues,
if one considers the number of pages of each work, the French contributed significantly more than the Germans;
a similar pattern occurred in volumes eleven through twenty as well (Barrow-Green 2002, p. 156).
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Number Articles in Acta Mathematica

Jahrbuch Classification 1882–1889 1890–1899 1900–1909 1910–1919 1920–1929 Total

Geometry

Analytische Geometrie 8 12 6
Reine, elementare und synthetische Geometrie 25 2 1 2
Geometrie 9 =65

Arithmetic/ Niedere und höhere Arithmetik 14 13 10 10

Algebra Algebra 20 13 12 3
Arithmetik und Algebra 14 =109

Analysis

Differential- und Integralrechnung 36 20 22 17
Funktionentheorie 49 23 60 12
Reihen 6 10 6 7
Analysis 18 91 =377

Other

Mengenlehre 2 =2
Mechanik 10 10 7 3 4
Mathematische Physik 4 6 3 1 = 48
Geodäsie und Astronomie 6
Geodäsie, Astronomie, Meteorologie 4 2
Astronomie, Geodäsie und Geophysik 2 =14
Geschichte, Philosophie und Pädagogik 4 10 3* 21 =38
Kombinationslehre und Wahrscheinlichkeitsrech-
nung

1 3 1 =5

Unknown** 1 =1
*Only three articles between 1910 and 1919 are classified as “Geschichte, Philosophie und Pädagogik”. It appears, however, that many articles
from volume 38 of Acta Mathematica (1921), dedicated to Poincaré and containing works which described his results or aspects of his scientific
correspondences, do not appear in the Jahrbuch’s database. **Subject heading listed as Lp..

Table 6.1: Division of articles in Acta Mathematica by subject during Mittag-Leffler’s period
as editor. Classifications by field are taken from the annual volumes of the Jahrbuch über die
Fortschritte der Mathematik, with the leftmost column in English representing my own construc-
tion, intended for organizational purposes.

in her own analysis, however, some caution must be taken in the interpretation of these figures,

which reflect only the number of articles, and not the number of pages produced by each nation

(see Barrow-Green 2002, p. 156).

6.2 Roles of Acta Mathematica in Sweden

Thus far we have considered both Mittag-Leffler’s cultivation of research results in the theory of

complex functions at Stockholms Högskola and his founding of Acta Mathematica, both of which

he saw as contributions from Sweden to the development of mathematics. A natural question

thus arises, namely the first of those related I proposed at the beginning of this chapter: how

did these two projects complement each other?

One way in which we might begin to answer this question is by considering the extent to which

Mittag-Leffler’s efforts to consolidate research activity at Stockholms Högskola were reflected in

the pages of Acta Mathematica, and by subsequently juxtaposing the subject breakdown of the

journal with the trends in mathematics at the time. In doing so, one sees firstly that while

Mittag-Leffler emphasized that Acta Mathematica was intended to serve mathematicians of all

countries, the journal clearly provided a means of circulating Swedish works and having them

appropriated in other contexts, especially in light of its focus on analysis and in particular its

high concentration of works in the theory of complex functions, including those classified as All-

gemeine Theorie der Funktionen komplexer Argumente and those classified as Funktionentheorie

according to the earlier system.
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Number Articles in Acta Mathematica

Jahrbuch Classification 1882–1889 1890–1899 1900–1909 1910–1919 1920–1929 Total

Differential- und Integralrechnung 36 20 22 17 =95
Funktionentheorie 49 23 60 12 =144
Reihen 6 10 6 7 =29
Analysis: Allgemeine Theorie der reellen Funktionen 1 14 =15

Allgemeine Theorie der Funktionen komplexer
Argumente

12 29 =41

Besondere Funktionen 2 13 =15
Konforme Abbildung und Uniformisierung 2 2

.

.

.

Integralgleichungen 1 4
Differenzengleichungen und verwandte Funktion-
algleichungen

7

Potentialtheorie und Theorie der partiellen Dif-
ferentialgleichungen vom elliptischen Typus

2

Parabolische und hyperbolische Differentialgle-
ichungen

1

Variationsrechnung 5
Wahrscheinlichkeitsrechnung und Anwendungen 1
Allgemeine Theorie der unendlichen Zahlenfolgen
(Reihen, Produkte und Kettenbrüche)

2

Kontinuierliche Gruppen. 1
Gewöhnliche Differentialgleichungen 10

=377

Table 6.2: Division of articles in Acta Mathematica in topics in analysis during Mittag-Leffler’s
period as editor. Classifications are taken from the annual volumes of the Jahrbuch über die
Fortschritte der Mathematik.

According to Table 6.3, between 1882 and 1889 twenty-seven articles in Acta Mathematica

were published by individuals from Swedish institutions. Of them, eleven were classified by

the Jahrbuch as either Reihen, Funktionentheorie, or Differential- und Integralrechnung.6 If we

consider also the two works classified as Reine, elementare und synthetische Geometrie written by

Bendixson and Phragmén, both of which were understood within a function-theoretic framework

in connection with the development of the Mittag-Leffler Theorem, our total rises to thirteen.

Notably, eleven of these thirteen were written by Mittag-Leffler, Kovalevskaya, and students or

former students of Stockholms Högskola.

Similarly, turning to the next decade, if we also include three works by Mellin one sees that

between 1890 and 1899 there were twelve works in Acta Mathematica connected to Swedish

institutions which were classified as either Reihen, Funktionentheorie, or Differential- und Inte-

gralrechnung,7 eleven of which were written by Mittag-Leffler and students or former students at

Stockholms Högskola. If we also consider those working in related areas, Kovalevskaya published

two articles in Acta classified as Mechanik. Overall, of the twenty-one total works originating

from Swedish institutions during this period, sixteen (including eleven of the twelve classified
6Specifically, eight were considered Funktionentheorie (two each by Phragmén, Mellin, and Mittag-Leffler,

and one each by Kovalevskaya and Falk); two as Reihen (One each by Bendixson and Malmsten); and one as
Differential- und Integralrechnung (by Mellin). Of the other Swedish works published in the journal during this
period, two were classified as Reine, elementare und synthetische Geometrie (one each each by Phragmén and
Bendixson), one as Niedere und höhere Arithmetik (by Berger); one as Mathematische Physik (by Kovalevskaya);
one as Wahrscheinlichkeitsrechnung (by Malmsten); one as Algebra (by Söderberg); four as Geodäsie und As-
tronomie (one by Lindstedt and three by Gyldén); and three as Mechanik (one each by Kobb, Bohlin, and
Kovalevskaya).

7Specifically, nine were classified as Differential- und Integralrechnung (three each by von Koch and Mellin,
two by Kobb, and one by Mittag-Leffler); two as Funktionentheorie (both by Mittag-Leffler); and one as Reihen
(by Berger).
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Articles; Swedish and
Country Authors Italian authors

1882 – 1889

Germany 74; 31
France 49; 16
Sweden 24; 13 Phragmén (3), Gyldén (3)

Mellin (3), Kovalevskaya (3)
Malmsten (2), Bendixson (2)
Mittag-Leffler (2), Berger
Lindstedt, Kobb, Falk
Bohlin, Söderberg

Italy 8; 6 Beltrami, Brioschi
Casorati (2), Loria
Pincherle (2), Volterra

Denmark 6; 4
Netherlands 6; 2

Russia 5; 3
Norway 3; 3

Austria-Hungary 3; 1
Switzerland 2; 2
Finland 2; 1
Belgium 1; 1
England 1; 1
USA 1; 1

1890–1899

Germany 43; 25
France 37;
Sweden 18; 8 Mittag-Leffler (5)

von Koch (3)
Kovalevskaya (2), Gyldén (2)
Kobb (2), Cassel
Phragmén , Berger
Wiman

Italy 6; 4 Volterra (3), Brioschi
Casorati, Pincherle,

Finland 5; 3
Denmark 5; 4
Russia 4; 3

Switzerland 2; 1
Belgium 2; 2
England 2; 2
Hungary 1; 1

Netherlands 1; 1
Norway 1; 1

(Russian) Poland 1; 1
Serbia 1; 1

1900–1909

France 34; 20
Germany 30 ; 24
Sweden 25.5; 12 Mittag-Leffler (5)

Bendixson (4), von Koch (4)
Wiman (3), Fredholm (2)
Phragmén (1.5)*
Malmqvist, Gullstrand
Brodén, Petrini
Bäcklund, Bjerknes

England 8; 6
Italy 7; 8 Bisconcini, Dini

Enriques/Severi
Lauricella, Levi-Civita
Pincherle, Volterra

Austria 5; 4
Finland 5.5; 2

Switzerland 5; 3
Denmark 4; 3
Hungary 3; 3
Norway 2; 2
Belgium 1; 1
Canada 1; 1
Ireland 1; 1

Netherlands 1; 1
Portugal 1; 1
Russia 1; 1

South Africa 1; 1
*Co-authored with Lindelöf.

Articles;
Country Authors Italian authors

1910–1919

France 20; 13
Germany 19; 14
Sweden 18; 11 M. Riesz (4), Nørlund (2)

Oseen (2), Wiman (2)
Carleman, von Koch
Malmqvist, Wigert
Strindsberg, von Zeipel
Mittag-Leffler

Denmark 6; 5
England 4; 2
Russia 4; 2

Switzerland 4; 3
Italy 3; 4 Enriques/Severi,

Pincherle, Volterra
Finland 2; 2
Hungary 2; 2
Greece 1; 1

(Russian) Latvia 1; 1
Netherlands 1; 1

Poland 1; 1
Ukraine 1; 1

1920–1927

France 27
Germany 23
Sweden 17; 9 Mittag-Leffler (5)

Nørlund (4)
Carleman (2), Arwin
Fredholm, M. Riesz
Malmqvist, Wiman
Uhler

Denmark 7
Finland 6
Norway 5
USA 5; 3

England 4; 4
Hungary 4; 2
Italy 4; 3 Levi-Civita

Marcolongo
Pincherle (2)

Switzerland 4; 3
Austria 1

Czechoslovakia 1
Netherlands 1

Russia 1

Table 6.3: Article division for Acta Mathematica by country, based on numbers of articles and
authors, 1882–1927.
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within what we might think of as analysis according to my suggestion above) were written by

members of Mittag-Leffler’s circle.

The years between 1900 and 1909 represent a peak in Swedish contributions, as well as in

Swedish contributions in fields of analysis. Thirty-three works published in Acta Mathemat-

ica during this period came from individuals connected to Swedish institutions, a figure which

includes two works by Mellin and two by Ernst Lindelöf (one of which was co-written with

Phragmén), who visited Stockholms Högskola frequently during the 1890s (Domar 1978, p. 16).

Of them, twenty-one articles were classified as Differential- und Integralrechnung or Funktionen-

theorie, fifteen of which were written by members of Mittag-Leffler’s circle.8 This peak reflects in

particular works of former students of Mittag-Leffler, and notably Mellin, von Koch, Fredholm,

Bendixson, and Phragmén.

Following this period there is a relative decline which may be explained in part by the political

turmoil resulting from the First World War and the accompanying disruptions of the European

postal services, and also by Mittag-Leffler’s retirement from his teaching position at Stockholms

Högskola in 1911. During this period, eleven individuals from Swedish institutions published a

total of eighteen articles in Acta Mathematica. Of them, ten can be considered to fall within

categories of analysis, according to the Jahrbuch.9

Finally, between 1920 and 1929 nine individuals from Swedish institutions published a total

of seventeen articles in Acta Mathematica, ten of which were classified as categories in analysis

by the Jahrbuch.10

8Specifically, seventeen were classified as Funktionentheorie (six by Mittag-Leffler, two each by von Koch
and Wiman, one each by Fredholm, Malmqvist, Bäcklund, Mellin, and 1.5 each (with “0.5” indicating a co-
authored paper) by Phragmén and Lindelöf) and four as Differential- und Integralrechnung (two by Brodén and
one each by Mellin and Bendixson). Of the remainder of Swedish papers during this period, one was classified as
Mathematische Physik (by Fredholm); two as Mechanik (one each by Petrini and V. Bjerknes); two as Niedere
und höhere Arithmetik (one each by von Koch and Mellin); one as Analytische Geometrie (by Gullstrand); two as
Geschichte, Philosophie und Pädagogik (one each by Mittag-Leffler and Lindelöf); and five as Algebra (one each
by Wiman and von Koch, and three by Bendixson).

9One was classified as Funktionentheorie (by M. Riesz); one as Reihen (by Nørlund); two as Differential-
und Integralrechnung (one each by Malmqvist and Nørlund), two as Mechanik (both by Oseen); three as Niedere
und höhere Arithmetik (one each by von Koch, Wigert, and Stridsberg); and one as Geschichte, Philosophie
und Pädagogik (by Mittag-Leffler). Reflecting the implementation of new sub-categories in Analysis within the
Jahrbuch one sees also six works classified as Allgemeine Theorie der Funktionen komplexer Argumente (one
by Wigert, three by M. Riesz, and two by Wiman); and one as Allgemeine Theorie der reellen Funktionen (by
Carleman). To this list we can add one unclassified work by a Swedish individual which appeared in the Poincaré
volume, which presumably falls under the category of Geschichte, Philosophie und Pädagogik (by von Zeipel). In
light of the disruption caused by the First World War, we must be careful in analyzing this category, which is
irrepresentative of the preceding decades.

10Specifically, one was classified as Differenzengleichungen und verwandte Funktionalgleichungen in analysis
(by Nørlund); two as Allgemeine Theorie der reellen Funktionen in analysis (one each by Nørlund and M. Riesz);
three as Allgemeine Theorie der Funktionen komplexer Argumente in analysis (two by Mittag-Leffler and one by
Carleman); one as Integralgleichungen und verwandte Funktionalgleichungen in analysis (by Fredholm); two as
Gewöhnliche Differentialgleichungen in analysis (one each by Carleman and Malmqvist), and one as Differenzen-
rechnung (by A. Uhler, published after Mittag-Leffler’s death). Of the remaining works, two were classified as
as Arithmetik und Algebra (one each by Wiman and Arwin) and five as Geschichte, Philosophie und Pädagogik
(three by Mittag-Leffler and two by Nørlund).
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If we focus primarily on the works which were generated by Mittag-Leffler and his students,

we see that not only did students at Stockholms Högskola engage in original research in fields

of analysis (and in particular the theory of complex functions) under their studies with Mittag-

Leffler and Kovalevskaya, but also that Mittag-Leffler utilized Acta Mathematica as a means of

presenting these works to a large audience. This is all the more evident when we consider the fact

that despite its small population of research mathematicians, Stockholm produced almost ten

percent of works in Acta in analysis between 1882 and 1889, more than fifteen percent between

1890 and 1899, and close to fifteen percent between 1900 and 1909.

For Mittag-Leffler, then, publishing the works he cultivated at Stockholms Högskola in Acta

Mathematica served the dual purpose of ensuring that the results were read and noticed, and

simultaneously, by drawing attention to the mathematical centre there, attesting to the “ap-

propriateness” of editing a high-profile and widely circulated journal from Stockholm, which

previously the scientific foundations on which journals should be built. In the closing of his 1904

speech discussed in Chapter 4 Mittag-Leffler proclaimed, reflecting upon the state of mathemat-

ics in Sweden at that point:

“No one denies Acta Mathematica’s high ranking and no expert denies either that it is

supported by a corresponding development of the mathematical science in Sweden.”11

(Mittag-Leffler 1905, p. 29).

This quotation suggests that beyond utilizing Acta Mathematica as a strategic means of bringing

attention to the works he cultivated at Stockholms Högskola, one apparent facet of his strategy

for turning Sweden into an effective contributor to the development of mathematics, Mittag-

Leffler understood the importance of the reciprocal relationship as well, and specifically that the

credibility of the journal as a trans-national organ driving a high scientific standard was enhanced

by the shift in status of mathematical research in Sweden, and in Stockholm in particular.

Let us now shift focus from Sweden and Mittag-Leffler to a foreign context in which Acta

Mathematica was utilized, and namely Italy, a nation whose mathematicians were concerned

with similar issues to those highlighted by Mittag-Leffler, and who capitalized on the foundation

of Acta Mathematica to achieve a similar set of aims by making their works known to a wide,

foreign audience.

6.3 The Situation of Mathematics in Italy

Italian mathematicians of the late-19th and early-20th centuries represent an interesting case

study for an analysis of the roles played by an international mathematical journal in a specific
11“Ingen bestrider Acta Mathematicas höga rangplats och ingen sakkunig bestrider heller, att denna uppbäres

af en motsvarig utveckling af den matematiska vetenskapen i Sverige.”



6.3. THE SITUATION OF MATHEMATICS IN ITALY 151

national context, in part due to Italy’s unusual position within European mathematics during

the mid- to late 19th century which set it apart from other nations.

Although Italy boasted a rich scientific history dating back to the Renaissance, like Sweden,

the country underwent a raced and belated process of industrialization and modernization during

the last four decades of the 19th century aimed at turning the country into a nation, one with

infrastructures, standards of living and vital statistics which reflected those of the more developed

European nation states (Guerraggio & Nastasi 2005, p. 2). This process was fraught with

obstacles posed by socio-economic differences between the northern states, within which a new

entrepreneurial bourgeoisie was developing, and those of the south. Although these differences

delayed, for instance, certain initiatives aimed at modernizing agriculture and industrializing

the Italian economy, and although by 1881 the illiteracy rate of the Italian population had

dropped only to 62 percent (compared with mid-19th century rates in other nation states like

France, Belgium, and the Austrian Empire of under 18 percent, and Great Britain, Prussia, and

Sweden, which had already fallen respectively to 25, 20, and 10 percent), gradually such signs

of “backwardness” were vanquished (Guerraggio & Nastasi 2005, p. 8).

In the context of mathematics it is significant that bringing about economic reforms during

this period provoked reforms connected to the education of engineers (Gispert 1996, p. 402),

which led to the foundation of new polytechnic institutions in the North. Many such reforms

were directly influenced by Italian mathematicians, some of whom held official positions within

the newly established Italian Ministry of Education in the 1860s. Guerraggio and Nastasi suggest

that through their political and administrative positions “mathematicians were in the front-line of

this process of nation-building” (Guerraggio & Nastasi 2005, p. 3). Indeed, individuals like Betti,

Brioschi, Casorati, Cremona, Beltrami, and Battaglini, with their close links to foreign colleagues

and their strong public and political commitment, were amongst the most ardent in finding

solutions to the problems of the Italian educational system, the foremost of which was grappling

with the vast differences between the different regions of the country . Other issues included a

long battle with the Catholic church to make compulsory a certain level of primary education

(this did not occur until 1877, at which point the first two years were declared necessary) and the

struggle against illiteracy mentioned above, minimizing the impact of the prolonged economic

crisis on the school system, and increasing the number of university students (which numbered

little more than 12,000 across the entire country in 1877) (see Guerraggio & Nastasi 2005, pp. 2-9)

With these figures at the reins against the backdrop of the post-unification revolutionary

climate Italians made great strides in developing a scientific infrastructure aimed at fulfilling

the intellectual and material needs of the nation. These individuals animated research activ-

ity within the academic setting, established specialized journals and educational institutions

aimed at “bringing Italy’s institutions of higher education closer to the German model with its

emphasis on teaching, research, and graduate training” (Parshall 1996, p. 290). As Bottazzini
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has remarked, “with the foundation of the new state, the situation, as concerns mathematics,

changed thoroughly” (Bottazzini 1981, p. 168).

Scientific life flourished and mathematical activity in particular blossomed following what is

described as a rebirth of mathematics in Italy during the Risorgimento.12 In part this reflects

the fact that although mathematics was by no means the only science understood as an instru-

ment leading to the progress of science and the amelioration of material conditions, unlike the

laboratory sciences it required little financial investment and expenditure. This development

is evidenced by the Italian contributions to Acta Mathematica, which ranked high in numbers

compared with those of other nations, with the exception of France, Germany, and Sweden, as

can be seen in Table 6.3. So much did Italy’s educational system develop during this period that

it was noticed abroad.13

However, many local Italian mathematical communities were somewhat disconnected from

the mathematical centers of France and Germany as a result of both geographical distance and the

readership of its periodicals, which for the most part attracted a very limited foreign audience.14

This relative distance from what we might think of as the dominant mathematical “centres” in

France and Prussian Germany, and especially in Paris, Berlin, and Göttingen, was something

which many Italian mathematicians sought to overcome, especially in the intellectual climate

surrounding the nation’s unification in the early 1860s. During that period, in a reconfiguration

of old institutions aimed at developing a national educational system, Italian intellectuals looked

abroad and to the German states in particular for models of an educational system which could

satisfy the material and intellectual needs of a modern, industrial nation (see Bottazzini 1981,

2001).

In keeping with these developments, from the 1860s Italians sought contacts beyond national

borders to keep abreast of foreign mathematical developments, for the validation of their math-

ematical results, and, moreover, in connection with attempts to assert the scientific prowess of

the new Italian nation, as I shall discuss in Section 6.7.1. As we shall see, this is one reason for

which some Italian individuals turned to Acta Mathematica.

The ways in which certain Italians benefited from their interactions with Acta Mathematica

has already been documented in secondary literature. Judith Goodstein, for instance, credits

Mittag-Leffler and his journal with establishing the international renown of Volterra, as we shall

see in Section 6.5.1. In fact, and perhaps unsurprisingly, the subject of Acta Mathematica was a
12This term refers to Italy’s period of liberation and political unification.
13In this connection, recall Darboux’s remark quoted in footnote 18 of Chapter 4.
14This seems to have been the case prior to unification. In this connection Bottazzini notes that Dini was

confronted with this fact during his 1858 travels to Paris, where “[t]o his disappointment, Dini realized that Italian
mathematical journals were completely lacking from French libraries” (Bottazzini 2001, p. 31). Among the aims
taken to overcome this were the foundation of the Annali di Matematica Pura e Applicata (to be mentioned again
in Section 6.7.1) and the Rendiconti del Circolo Matematico di Palermo (to be discussed in Section 6.9.1). It would
appear, however, that the publications of the Italian academies of science retained their geographically-limited
circulations (see Brigaglia 1993, p. 71).
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prominent feature of many Italian letters to Mittag-Leffler. Assertions its supposed “importance”

were common, and while it is reasonable and even important to question the literality of such

statements in terms of the true importance to which individuals assigned the journal, the fact

that Acta Mathematica was both utilized and discussed by Italian mathematicians demonstrates

that it served a function, however immediately unclear, for members of this community.15 So,

too, does the fact that even after Guccia established the Rendiconti del Circolo Matematico di

Palermo in 1887, Italian mathematicians still published in Mittag-Leffler’s journal.

6.4 Italian Mathematicians as a Community of Scholars

The casual use of the notion of a “community” has been criticized among others by David

Rowe (see especially Rowe 2003b, p. 538). While the practice of grouping individuals based

on nationality is widespread amongst historians of mathematics and historians of science more

generally, it is generally wise to be somewhat prudent in doing so. In this context, red flags are

raised, for instance, by the fact that the scientific academies of the Italian nation states (as well

as their periodicals) continued to exist independently of each other following Italian unification.

Moreover, many Italian mathematicians directed the majority of their works toward one or two

academies in particular, showing a tight attachment to distinct local contexts.

Despite this, however, in what follows I shall refer to an Italian community of mathematicians.

In part, I do so due to the geographical mobility of Italian mathematicians from the early

1860s; some individuals studied at multiple schools and many held positions at more than one

institution, sometimes simultaneously, over the courses of their careers. That is, while some,

such as Segre (at Turin) and Enrico Betti (1823–1892) (at Pisa), remained at one institution for

the entirety of their careers, others moved around. Beltrami, for instance, moved from Pavia to

Bologna, and then Pisa (Bottazzini 1981, p. 168); Pincherle studied in Pisa, held the chair of

elementary algebra and analytic geometry in Palermo for several months in 1880, and then took a

position in Bologna (Marchisotto & Smith 2007, p. 98); Levi-Civita moved from Padua to Rome,

Federigo Enriques (1871-1946) from Bologna to Rome; Francesco Severi (1879-1961) served as

an assistant at Turin, Bologna, and then Pisa before moving first to Parma, then Padua, and

finally Rome. This tendency to move from one university to another provides evidence of a fair

amount of professional contact between individuals of different Italian institutions (Bottazzini

1981, p. 168).
15In 1884, for instance, Pincherle wrote to Mittag-Leffler “Je serais heureux et fier si vous le trouverez digne de

figurer dans votre journal, qui en si peu de temps a [illegible] occuper une place si importante dans la literature
mathématique [emphasis mine].” Letter from Pincherle to Mittag-Leffler, 12 November 1884, Institut Mittag-
Leffler.
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The letters written by Italian mathematicians to Mittag-Leffler also demonstrate that mathe-

maticians of different institutions and different regions communicated with each other.16 Formal

meetings also served to nationally unite Italian mathematicians both prior to and following uni-

fication. The Società Italiana di Scienze (to become known as the Società dei XL, based on

its forty members), founded in 1782 as a means of gathering scholars from all parts of Italy, is

generally considered to represent the first national scientific society in Italy. By the 19th century

the Accademia dei Lincei, founded in 1603, could also be considered a national society, as well

as the Congresso degli Scienziati Italiani, the forerunner of the Società Italiana per il Progresso

delle Scienze, which “met a dozen times in the country between 1839 and 1875” (Goodstein 2007,

p. 154).

These points suggest that many Italian mathematicians, particularly those in the Academies,

at least sometimes saw themselves as part of a national community, regardless of the institu-

tional, political, and practical hindrances to communication.17 As such, their attempts at the

formation of a community through scientific exchange ultimately seem part of a deliberate effort

to participate more fully at a national level. Less highly-placed scientists and mathematicians,

however, may have found it more difficult to engage with their colleagues until after unification

(or even later) due to the lack of infrastructure.

It must also be noted that within Italy one might also understand a set of local communities

centered at Italy’s universities (which by the 1890s numbered 17 state-supported institutions

on the mainland, Sardinia, and Sicily, see Marchisotto & Smith 2007, p. 16) and polytechnic

schools18 the late 19th- and early 20th-centuries, as well as a set of subject-based communities;

Laura Martini, for instance, has discussed the existence of algebraic research schools in Rome,

Palermo, and Pisa at the turn of the century in (Martini 2004). For the purposes of this paper,

however, it is the nascent — or rather, re-defined following unification — national context which

is the focus.
16As examples of this, Beltrami (at Pavia until 1891) wrote of attending Cremona’s (at Rome) daughter’s

wedding in 1890; Pincherle (at Bologna) introduced Mittag-Leffler to Luigi Berzolari (1863-1949) (at Turin)
through a letter recommending the work of the latter; Giuseppe Lauricella (1867-1913) (at Catania) wrote of
receiving a letter from Volterra (at Rome), his former teacher at Pavia, on work to appear in Acta.

17Traveling, for instance, was not a trivial issue prior to Italian unification. Brioschi’s travel from Pavia
to Rome to discuss the Annali di Scienze Matematiche e Fisiche (the forerunner of the Annali di Matematica
Pura e Applicata) required him to cross four state borders, demonstrating that the direct exchange of ideas
between mathematicians of different nation states prior to unification was at best difficult, and at worse impossible
(Bottazzini 1981, p. 166).

18I note, however, that the physicist minister of education in 1862 Carlo Matteucci proposed a “drastic reduction
in the number of universities [. . . ] concentrating both individual scientists and resources” in order to “achieve
significant improvement in the endowment and quality of the surviving institutions”. This idea was shared by
other Italian ministers of education in the 1860s and 1870s, as well as Brioschi, who hoped “that they would see
at least some of the Italian research centres equipped to do research up to a high international standard”. In fact,
such a change did not occur; on the contrary, the number of institutions increased (Pancaldi 1993, p. 27). This
proposal, however, demonstrates the determination of 19th century Italian scientists and intellectuals to enable
high-level research during that period.
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6.5 Italian Publications in Acta Mathematica: Three Examples

Of the Italian individuals represented in Mittag-Leffler’s scientific correspondence, only thirteen

published in Acta Mathematica during the course of Mittag-Leffler’s editorship. This amounted

to a total of twenty-eight articles by Italian mathematicians appearing in the journal between

1882 and 1927. In this section I describe the appearance of three different Italian papers published

in Acta Mathematica, responding to the first question I posed above concerning the reasons for

which these articles appeared in this particular journal. Many of the issues arising in this section

will form the points of departure for discussions in the following sections.

6.5.1 Volterra’s Sur une généralisation de la théorie des fonctions d’une vari-
able imaginaire, 1889

In 1889 a work by Vito Volterra (1860–1940) entitled Sur une généralisation de la théorie des

fonctions d’une variable imaginaire appeared in Acta Mathematica. In it, Volterra systematically

presented his theory of functions of lines (what Hadamard would later refer to as functionals),

namely functions which depend on a continuous set of values of another function. In the view

of its author, this work was an extension of Riemann’s theory of functions of a complex variable

with a conceptual framework and set of questions originating in the calculus of variations. The

research was likely influenced by Volterra’s former teachers Dini and Betti, the latter of whom

was a friend of Riemann’s.19

At 54 pages, Volterra’s memoir in Acta resembles a monograph and serves as a comprehensive

account of his work on functionals since 1887, when he began to publish on the subject. Until

1889, however, his results had been presented only to the Italian Accademia dei Lincei and

appeared in their Rendiconti as 6- to 10-page papers. His memoir in Acta Mathematica is thus

not only significantly longer, but also represents his first non-Italian publication in terms of both

language of exposition and country of publication.

A letter from Volterra dated 2 July 1888 contains remarks which suggest that Mittag-Leffler

solicited the work for his journal. In it Volterra wrote: “I have just completed the memoir [. . . ]

that you proposed to publish in the Acta Mathematica”20 and later “I hasten to send you the

manuscript while renewing to you my thanks for the kind offer you made me of publishing my

research.”21

19This is supported by the fact that Betti made his Italian colleagues aware of Riemann’s work by translating
and publishing his Inauguraldissertation on the theory of complex functions in the Annali di Matematica Pura e
Applicata (Bottazzini 2001, p. 38).

20“Je viens d’achever le Mémoire sur la généralisation de la théorie de Riemann sur les fonctions des variables
imaginaires, que vous m’avez proposé de publier dans les Acta Mathematica.” Letter from Volterra to Mittag-
Leffler, 2 July 1888, Institut Mittag-Leffler.

21“Je m’empresse de vous envoyer le manuscrit en vous renouvelant mes remerciements pour l’offre si obligeante
que vous avez bien voulu me faire de publier mes recherches.” Letter from Volterra to Mittag-Leffler, 2 July 1888,
Institut Mittag-Leffler.
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That Mittag-Leffler came to know of Volterra’s work in the first place was a consequence of his

travels. Mittag-Leffler visited Pisa in 1880, the year in which Volterra was admitted to the Scuola

Normale Superiore in Pisa. This institution, originally a branch of the École Normale Supérieure

in Paris dating back to the annexation of Tuscany under the Napoleonic Wars, was open only to

exceptional university students. Volterra, having passed his oral entrance examinations with the

highest possible score following studies in mathematical physics at the University of Pisa from

1878, was among the only six students admitted into the science section at the Scuola that year.

Students there were expected to engage in research developments and to participate in teaching,

and during what Goodstein has described as his “apprenticeship as a mathematician” under Dini

and Betti Volterra engaged in studies in analysis, and later higher mechanics and mathematical

physics.

Volterra began submitting his own mathematical papers to Italian journals already in 1880

while still a student. One work, entitled “On the principles of the integral calculus” (Sui principii

del calculo integrale) and published in the Giornale di Matematica in 1882, concerned his dis-

covery of pathological functions which are not Riemann-integrable. This discovery represented

a counterexample, hinted at by Dini, to what had previously been understood as a fundamental

theorem of calculus concerning the notions of continuity and integrability according to Riemann’s

definition, and according to Goodstein it also earned Volterra an introduction to Mittag-Leffler,

who sat in on one of Dini’s lectures during his visit (see Goodstein 2007, pp. 49-53).

Goodstein indicates that “a warm friendship immediately sprang up” between them despite

their age difference, which is corroborated by the fact that in the summer of 1888 the two

traveled together to the Harz Mountains in Germany where Mittag-Leffler introduced Volterra

to Weierstrass and Kovalevskaya, and then to Göttingen, Halle, Marburg, and Heidelberg where

they met with Klein and Schwarz, Cantor, Weber, and Königsberger, respectively, such that

“in the space of three weeks, [Volterra] got to know most of Germany’s elite mathematicians”

(Goodstein 2007, p. 72).

Mittag-Leffler’s interest in soliciting a work from Volterra reflects a personal interest in

Volterra’s results and career. Volterra’s papers on functionals were seen by Mittag-Leffler as

work that was closely tied to the Weierstrassian program in analysis and hence to Mittag-

Leffler’s own research interests. More importantly, however, it is very likely that Mittag-Leffler

also realized the advantages of securing Volterra as a contributor to the journal early in his career.

This is the main point concerning the appearance of this article in Acta Mathematica to which

I wish to draw the reader’s attention. That is, Mittag-Leffler solicited this work from Volterra,

whom Mittag-Leffler recognized as a young talent, As evidence of Volterra’s growing status as a

mathematician at that point in time one sees that already in 1888, just one year before his first

article appeared in Acta Mathematica, Volterra was voted a member of the Mathematical Society

of France without having even met any of his French contemporaries in person (Goodstein 2007,
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pp. 71-72).22 What is more, Mittag-Leffler’s cultivation of this professional relationship was of

benefit to both parties: Volterra was afforded tan opportunity to make known his work to a large,

geographically-dispersed audience, and Mittag-Leffler, in his turn, gained publications from a

rising star for his journal, and furthermore, in “discovering” Volterra’s talent forged a friendship

which would secure future publications for Acta and which he could exploit in developing a

research-oriented environment at Stockholms Högskola by inviting Volterra as a visiting lecturer,

as discussed in Chapter 3.

6.5.2 Brioschi’s Sur l’équation du sixième degré, 1889

Volterra was not the only Italian mathematician whose first paper in Acta Mathematica appeared

in 1889. That year the journal published an article entitled Sur l’équation du sixième degré, the

first of two works to appear there by Francesco Brioschi (1824–1897). In it, spurred by Maschke’s

recent demonstration that one could solve a particular equation of the sixth degree by using

hyperelliptic functions, Brioschi provided a method for the solution of an arbitrary sixth degree

equation through an allied technique, using what he referred to as the résolvante de Malfatti.23

One will notice that while Volterra published on the theory of functions, Brioschi’s focus

was algebra, according to the classifications of the Jahrbuch. Furthermore, while Volterra was a

young talent with little international renown, Brioschi’s position was firmly established, making

both the works submitted and the status of the contributors very different. A mathematician

of the Risorgimento generation, Brioschi was active in the Ministry of Education already in the

1860s, founding Milan’s Istituto Tecnico Superiore, where he is credited with having fostered “an

atmosphere conducive to research” (Parshall 1996, p. 290), in 1863. He was also a founder and

editor of the Annali di Matematica Pura ed Applicata, and among the trio24 of Italian mathe-

maticians to travel from Pisa to the mathematical departments of Göttingen, Berlin and Paris

in 1858, a journey which is claimed by some (including Volterra, who would discuss this journey

in a plenary lecture at the 1900 International Congress of Mathematicians in Paris) to have

marked the birth of the reciprocal and friendly collaboration between Italian and foreign scien-

tists (see Paoloni & Simili 2008; Bottazzini 2001, p. 124 and p. 31, respectively). During these

travels Brioschi, Betti, and Casorati met with Dirichlet, Dedekind, and Riemann in Göttingen,

with Weierstrass, Kronecker, and Kummer in Berlin, and with Hermite and Bertrand in Paris.

Brioschi’s well-known and long association with Mittag-Leffler’s mentor Hermite dates back to

this journey.

Brioschi was a more established mathematician than Volterra at that time, and he knew how
22That is, though Volterra did travel to Paris during the spring of 1888 toting reprints of his mathemati-

cal works, he had made the mistake of arriving when all of the Parisian mathematicians had gone on holiday
(Goodstein 2007, p. 71).

23In fact, the Cayley-Jacobi “resolvent” is a simple translation of this.
24The others being Betti and Brioschi’s student Casorati.
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to benefit from his connections. Prior to submitting his paper he contacted Mittag-Leffler to

learn whether Acta Mathematica could publish it as quickly as could his own Annali. His letter,

dated 29 July 1888, reads:

“I have worked a great deal recently, and I have managed to give to the resolution of

equations of the sixth degree a new form, one of great simplicity and clarity. But I

must say to you frankly that having other work in sight, and this month being for

me the moment mathématique [emphasis in original], I wish to publish as soon as

possible a memoir on the resolution of equations of the 6th degree and I would have

thought of doing it in my Annali to do it quickly. But your letter has left me in

doubt, and I consequently ask you to write to me if you can publish [my work] with

the same speed. In that case I will translate my memoir into French.”25

Mittag-Leffler obliged him, and thereby secured (Brioschi 1889) for Acta Mathematica by

accommodating Brioschi’s request for a speedy publication. In a letter dated 13 January 1890

Brioschi wrote to Mittag-Leffler that he had received “un exemplaire magnifique” of his memoir

and continued by remarking:

“I had the intention of thanking you by sending you a work for the Acta, but unfor-

tunately I took rather badly ill with influenza and I must suffer the consequences of

weakness and inactivity.”26

He did, however, manage to submit another paper later that year, this time on invariants of

linear differential equations.

Concerning this example there are three points to which I wish to draw attention. First, as in

the case of Volterra presented above, one sees that both Brioschi and Mittag-Leffler benefitted

from the publication of Brioschi’s paper — the former by having his work published quickly,

and the latter by gaining not one but two works from an illustrious mathematician. Second,

while Brioschi’s work on the resolution of equations of the sixth degree was classified as a work

in algebra by the Jahrbuch, it is better understood in terms of its association with a research

field which Goldstein and Schappacher refer to as “arithmetic algebraic analysis”, one which can-

not be associated with any particular national tradition, but instead with a network of texts
25“J’ai beaucoup travaillé dans ces dernier temps, et je suis arrivé à donner à la résolution de l’équation du

sixième degré une forme nouvelle, d’une grande simplicité et clarté. Mais je dois vous dire franchement qu’ayant
en vue d’autres travaux, et ces mois étant pour moi le moment mathématique, je désire publier le plus tôt possible
un mémoire sur la résolution des équations du 6me degré et j’aurais pensé du le faire dans mes Annali pour aller
plus vite. Mais votre lettre m’a laissé en doute, et je vous prie en conséquence du m’écrire si vous pouvez me
publier avec la même vitesse. Dans ce cas je vais traduire mon mémoire en francais.” Letter from Brioschi to
Mittag-Leffler, 29 July 1888, Institut Mittag-Leffler.

26“J’avais l’intention de vous remercier en vous adressant un travail pour les Acta, mais malheureusement j’ai
été pris assez fortement par l’influenza et je dois en supporter les conséquences de faiblesse et d’inactivité.” Letter
from Brioschi to Mittag-Leffler, 13 January 1890, Institut Mittag-Leffler.
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written by individuals from many different geographical contexts (see Goldstein & Schappacher

2007). While it may have been that Brioschi submitted this particular work to Acta Mathe-

matica simply because it was what he was working on at that point in time, as he suggested in

his letter to Mittag-Leffler, it is possible that he also considered the thought that articles best

suited to appear in a journal which might be considered as international were naturally those

which belonged to a shared culture in mathematics.27 Writing about a shared culture, more-

over, gave Brioschi the opportunity to highlight the roles of Italians in shaping and developing

it. This brings me to a third point, which concerns the possible patriotic agenda reflected in

Brioschi’s references to his 18th century countryman. Though this agenda is somewhat veiled in

his article in Acta Mathematica, Bottazzini has pointed out that already in the 1860s Brioschi

had called attention to the work of the 18th century Italian mathematician Gianfrancesco Mal-

fatti. Brioschi believed that a knowledge of the history of mathematics in Italy could play a

role in developing an awareness of a national mathematical tradition. As such, this “search for

Italian forerunners” and the connected rediscovery of forgotten Italian traditions was part of an

attempt made by several mathematicians of the Risorgimento generation to create an Italian

school of mathematics. Moreover, the article in which Brioschi discussed Malfatti’s resolvant,

which was written in 1863 and published in the Annali di matematica pura e applicata, contains

a passage which demonstrates Brioschi’s patriotic sentiments and furthermore the fact that he

had reflected upon the potential impact both within Italy and abroad of conducting historical

studies of Italian mathematicians and mathematical works. He wrote: “a historical work about

the progress of mathematics, in which evidence is given of the great part Italians have played,

would not only be useful on the scientific side, but it might be regarded as discharging of a debt

of gratitude to Italy, which has regained its place as a nation” (quoted in Bottazzini 2002, p. 78).

As such, it is not unreasonable to believe that Brioschi found publishing this particular work

in Acta Mathematica opportune for a complex set of reasons which extend beyond the simple

desire to publish the material in which he was engaged at that time.

6.5.3 Casorati’s Mesure de la courbure des surfaces suivant l’idée commune,
1890

The last of the three examples I present in detail here concerns Felice Casorati’s Mesure de la

courbure des surfaces suivant l’idée commune. This work in geometry was the third and final

paper he would publish in Acta Mathematica. It appeared there in 1890, incidentally the same

year of his death. Casorati’s two earlier articles, both in the theory of functions according to the

classification system of the Jahrbuch, were published in the journal in 1886 (see Table 6.3).
27For this interpretation of the appearance of Brioschi’s 1889 paper in Acta Mathematica I thank Frédéric

Brechenmacher. Beyond responding to a shared culture, I note that Acta Mathematica stood to actually shape
this shared culture, in part by virtue of its international character.
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As a teaching assistant at the University of Pavia Casorati had accompanied his teacher

Brioschi on the 1858 journey to Paris, Berlin, and Göttingen and became acquainted with some

of the most prominent mathematicians of that period. Of them, the most influential on Casorati’s

mathematical work were Riemann and Weierstrass. Bottazzini has described Casorati as both

“one of the most convinced followers of Riemann’s methods in Italy” (Bottazzini 2001, p. 41)

and a member of the school of Weierstrass (see Bottazzini 1994, pp. 195-198). These remarks

suggest that while Casorati held a special admiration for Riemann’s work (Neuenschwander 1978,

p. 148), just like Mittag-Leffler he saw Weierstrass as something of a mentor. So too does the

fact that although Casorati could have taken advantage of a Riemann’s lengthy, health-related

stay in Pisa between August of 1863 and October of 1865, in the fall of 1864 he chose instead

to journey to Berlin to discuss with Kronecker, Weierstrass, and their students recent advances

in complex analysis in connection with his preparation of a textbook on that subject. There,

according to Casorati’s notes, Riemann’s work seems, somewhat curiously, to have dominated the

discussions with Kronecker and Weierstrass (Bottazzini 2003, p. 246). Casorati’s book, Teorica

delle funzioni di variabili complesse, was published in Pavia in 1868.

Casorati’s main areas of study concerned areas in analysis, and in particular differential

equations and complex function theory. In 1859, shortly after returning to Italy from his travels

with Brioschi and Betti, Casorati was appointed extraordinary professor in algebra and analytic

geometry at Pavia. Three years later he became an ordinary professor there, and shortly after

he took up the chair in infinitesimal calculus. He taught geodesy and analysis between 1865 and

1868, at which point he moved to Milan, where he taught at the Istituto Tecnico Superiore and

remained until 1875, though he continued to hold his chair at Pavia. Casorati returned to Pavia

to teach analysis in 1875, and remained there for the remainder of his life. He and Mittag-Leffler

had made contact at least by 1878, and met in person when Mittag-Leffler visited Italy in 1880.

As such, Mittag-Leffler’s relationships with Volterra, Brioschi, and Casorati all predated the

foundation of Acta Mathematica.

As was somewhat characteristic of the mathematicians of the Risorgimento generation (recall

Brioschi’s work discussed above), surely reflecting the strong patriotic sentiments connected to

unification and the ongoing efforts at educational reforms, Casorati devoted attention not only

to contemporary research but also to historical studies of its development (see Bottazzini 2002,

pp. 77-78). This is reflected in both the 1868 textbook mentioned above, which contains a

lengthy historical introduction to the development of complex function theory, and Casorati’s

1890 publication in Acta Mathematica, which I shall now discuss.

Although it is clear that Mittag-Leffler invited Casorati to publish in Acta early in the history

of the journal,28 (Casorati 1890) does not appear to have been solicited by Mittag-Leffler. Unlike

Brioschi, who offered his work to Acta in return for a speedy publication, Casorati indicates that
28See Casorati to Mittag-Leffler, 5 September 1882, Institut Mittag-Leffler.
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he selected Mittag-Leffler’s journal based primarily on its audience.

In a letter to Mittag-Leffler dated 3 May 1889 Casorati described a work he had recently

written on the curvature of surfaces. Finding it strange that mathematicians had not yet estab-

lished a measure of curvature which corresponded to the common or ordinary idea, in this work

he offered a new definition of curvature, one which seemed to him the simplest and most elegant,

which he believed was in the interest of mathematicians and which could open the door for new

research on surfaces; demonstrating the somewhat unintuitive nature of the Gaussian and mean

curvatures, he remarked to Mittag-Leffler that “they give, [. . . ] as we know, a zero curvature for

surfaces that all the world considers as being actually curved [emphasis in original],”29

Casorati wrote that the article he had written would appear in the Rendiconti dell’Istituto

Lombardo in a few days’ time, and continued:

“But as this publication in Italian in the Rendiconti of the Istituto Lombardo could

not give it the distribution that the results in it seem to me to demand, I have the

intention of having it reprinted in French. Now, if you judge that it is suitable for

Acta, be kind enough to let me know, since I would be very happy to send my French

translation to you.”30

Concerning this last example there are two important points which warrant remark. The

first is clearly referenced by Casorati himself, and concerns the importance to which he assigned

the wide and geographically-dispersed audience that publishing in Acta Mathematica would

guarantee him. Casorati cited this as one of the primary reasons for which he turned to Mittag-

Leffler with this paper; when he submitted it for publication he remarked to Mittag-Leffler:

“Here is the work on curvature. I would be happy to see it appear in the Acta because

of the importance and diffusion [of the journal], and because I submitted to the same

journal three years ago another work to which I attach very much importance.”31

The large and diffuse readership of Acta Mathematica was important to Casorati specifically

because he wanted to encourage the widespread use of his new definition. This is indicated in a

passage toward the end of the paper published in Acta Mathematica, which reads:
29“Elles donnent, par exemple, comme on sait, une courbure nulle pour des surfaces que tout le monde regarde

comme étant effectivement courbes.” Letter from Casorati to Mittag-Leffler, 3 May 1889, Institut Mittag-Leffler.
A right circular cylinder is the standard example where the Gaussian curvature is zero, despite the fact that it is
obviously curved.

30“Mais comme cette publication en italien dans les Rendiconti de l’Institut Lombard ne pourrait lui donner
la diffusion que ses resultats me semblent réclamer, j’ai l’intention de le faire réimprimer en francais. Or, si vous
le jugez convenable aux Acta, ayez la bonté de m’en avertir, que je serais bien content d’envoyer à vous ma
traduction francaise.” Letter from Casorati to Mittag-Leffler, 3 May 1889, Institut Mittag-Leffler.

31“Voici le travail sur la courbure. Je le verrais volontiers paraître dans les Acta par leur importance et diffusion,
et parce que j’ai consigné au même journal, il est trois ans, un autre travail auquel j’ccorde toujours beaucoup
d’importance.” Letter from Casorati to Mittag-Leffler, 15 October 1889, Institut Mittag-Leffler.
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“I think it not without purpose, in finishing this Note, to recommend research to

young mathematicians which quite naturally gives rise to the new measure C [Ca-

sorati’s proposed definition of curvature], and to exhort the authors of textbooks,

particularly in analysis and infinitesimal geometry, to grant a place in their books to

it.”32 (Casorati 1890, p. 109)

Casorati’s recommendation, however, does not seem to have made an effect.

The second point which merits attention concerns Casorati’s previous positive experience in

publishing in Acta Mathematica. Just as we saw in the example of Brioschi’s history with the

journal, above, Casorati submitted his 1890 paper in part because he had previously submitted

a work he considered important, and appears to have been pleased with the outcome of that

transaction. In fact, in each example discussed thus far one sees that the cultivation of positive

experiences and relationships with contributors led quite naturally to the submission of later

works.

6.6 Analysis of Italian Use of Acta Mathematica

Thus far the examples of (Volterra 1889), (Brioschi 1889), and (Casorati 1890) have depicted

three instances of interactions of Italian mathematicians with Acta Mathematica. Using these

examples as a springboard, in this section I will now provide an analysis of the Italian use of the

journal more generally, focusing specifically on the broader question of why Italian mathemati-

cians published in Acta Mathematica between 1882 and 1927. This analysis, broken down into

issues which arose in the previous section as well as issues arising in the correspondences of these

individuals with Mittag-Leffler, will highlight factors which influenced the publication practices

of Italian mathematicians in the late 19th- and early 20th centuries, in particular in connection

with Acta Mathematica. Here I point to three primary kinds of factors: those which were related

to Mittag-Leffler’s editorial strategy, those which were related to features of Acta Mathematica,

and those which were related to the evolving needs of the Italian mathematical community.

By viewing these issues within the framework of the contemporaneous Italian intellectual

climate, moreover, and specifically against a backdrop of nationalism, patriotism, and desire for

progress and modernity we can uncover the values that certain Italian mathematicians attributed

to an “international” journal of mathematics, and hence the roles that Acta Mathematica played

in that community.
32“Je ne crois pas inutile, en terminant cette Note, de recommander aux jeunes mathématiciens les recherches

que suscite tout naturellement la considération de la nouvelle mesure C, et d’exhorter les auteurs de traités,
particulièrement d’Analyse et de Géométrie infinitésimale, à lui accorder une place dans leurs livres.”
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6.6.1 Publications linked to Mittag-Leffler’s solicitation of papers

One reason to publish in one journal as opposed to another concerns the interactions between a

potential contributor and the editor or editors. This may be particularly true in the early years

of a journal’s existence, before an editor can rely on a solid network of regular and occasional

contributors.

As we saw in Section 6.5.1, Mittag-Leffler solicited (Volterra 1889) for Acta Mathematica.

Based on an analysis of his incoming letters from Italian mathematicians, it is apparent that

Mittag-Leffler solicited works from other Italian mathematicians as well. Of the 28 papers written

by Italian mathematicians which appeared in Acta Mathematica during Mittag-Leffler’s lifetime,

based on the letters he received from Italian mathematicians as well as remarks contained within

the publications themselves, Mittag-Leffler appears to have solicited at least ten; an analysis of

more of his outgoing mail would likely provide even more examples. These solicitations were

either general (that is to say, not connected to a particular result or paper) or specific (and hence

reflecting a request to publish a particular result or paper, or work on a particular subject). The

former variety was especially common during the first years of the history of the journal, reflecting

a rather prudent editorial strategy in terms of attracting both readers and contributors.

Among the Italian publications which can be connected to general solicitations are: (Beltrami

1883), (Casorati 1886a), and (Casorati 1886b).33 Mittag-Leffler also solicited generally from Levi-

Civita as well. This is evidenced by a letter written by Levi-Civita to Mittag-Leffler dated 21

December 1903, in which Levi-Civita welcomed Mittag-Leffler’s “flattering invitation to prepare

a new piece to be published in Acta”.34

In contrast, from Enriques Mittag-Leffler requested something much more specific, namely

“an outline of the theory of algebraic surfaces from an analytical point of view”.35 In fact,

although Mittag-Leffler requested this piece in 1900, Enriques did not submit an article to Acta

Mathematica until 1907. At that time, “While recalling [Mittag-Leffler’s] so kind request”36 he

offered a memoir on hyperelliptic surfaces for which he and Francesco Severi had won the Prix

Bordin from the Académie des Sciences in Paris. This work appeared in Acta Mathematica in

two lengthy memoirs, one published in 1909 and the other in 1910.

The practice of solicitation continued even after the journal was well-established. As Angelo

Nastasi and Rossana Tazzioli have demonstrated, Mittag-Leffler solicited two specific works from
33For indications of this, see, respectively, Letter from Beltrami to Mittag-Leffler, 8 January 1883, Institut

Mittag-Leffler and Letter from Casorati to Mittag-Leffler, 5 September 1882, Institut Mittag-Leffler.
34“Bien heureux que ma recherche sur le choc dans le problème restreint ait mérité votre pleine approbation,

j’accueillerai naturellement de tout coeur l’invitation flatteuse d’en préparer une nouvelle rédaction pour les
“Acta”.” Letter from Levi-Civita to Mittag-Leffler, 21 December 1903, Institut Mittag-Leffler.

35“un aperçu de la théorie des surfaces algébriques au point de vue analytique.” Letter from Enriques to
Mittag-Leffler, 19 November 1900, Institut Mittag-Leffler.

36“En rappelant de votre demande si aimable”; Letter from Enriques to Mittag-Leffler, 12 December 1907,
Institut Mittag-Leffler.
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Levi-Civita as well in 1916 and 1922 (see Nastasi & Tazzioli 2005, pp. 205, 220). Only the article

connected to the 1916 solicitation appeared, however (see Levi-Civita 1920). Marcolongo’s paper

of 1926, a historical work on a manuscript of Leonardo Da Vinci, appears also to have been

solicited by Mittag-Leffler. That this was the case is suggested by (Marcolongo 1926, p. 69), in

which Marcolongo refers to “the very flattering invitation of the famous director of the Acta”

(Marcolongo 1926, p. 69). Finally, Pincherle’s correspondence with Mittag-Leffler suggests that

(Pincherle 1904) and (Pincherle 1925) were solicited.37 However, that the former article appeared

latter comprised a summary and bibliography of Pincherle’s work suggests that this solicitation

was based on a different agenda of Mittag-Leffler’s.

6.6.2 Publications secured through Mittag-Leffler’s cultivation of relation-
ships with authors

While at least ten Italian articles appearing in Acta can be linked to general or content-specific

requests, Mittag-Leffler’s solicitation of works does not explain the appearance of all Italian ar-

ticles in the journal during his time as editor. It seems quite probable in some cases that an

author turned to Acta Mathematica in part because he had established a personal or professional

connection with Mittag-Leffler, although the extent to which this impacted an author’s decision

concerning where to publish his work is difficult to determine.38 Although these are examples of

indirect connections, that a pre-existing relationship with Mittag-Leffler was somehow helpful or

at least perceived as having been helpful in publishing in Acta Mathematica is suggested by the

fact that the publication of Lauricella’s paper was arranged through Volterra.39 Furthermore,

an 1898 submission of work by Luigi Berzolari (1863-1949), then a young professor at the Uni-

versity of Turin, was accompanied by an introductory letter from Pincherle, who had agreed to

recommend Berzolari’s work to Mittag-Leffler for Acta Mathematica.40

The relationships Mittag-Leffler forged with his Italian contributors played an important role

in their submission of certain articles to the journal. We saw in Sections 6.5.2 and 6.5.3 evidence

that Brioschi and Casorati submitted articles to the journal in light of their connections with

Mittag-Leffler and moreover with Acta Mathematica, and in Section 6.5.1 evidence of Mittag-

Leffler’s actions in promoting Volterra early in the latter’s career. In fact, some of these actions

reached far beyond the typical role of an editor. Let us thus consider the self-serving side of

such “altruism”. Publishing the work of the best students would not only benefit the students
37Letter from Pincherle to Mittag-Leffler, 22 December 1901, Institut Mittag-Leffler and Letter from Pincherle

to Mittag-Leffler, 19 February 1925, Institut Mittag-Leffler, respectively.
38Dini, for instance, who published an article in Acta Mathematica in 1902, had corresponded with Mittag-

Leffler since 1880, and Giulio Bisconcini’s (1880–1969) letters indicate that he and Mittag-Leffler had met in
person at least by 1904; Letter from Bisconcini to Mittag-Leffler, 24 May 1904, Institut Mittag-Leffler.

39Letter from Lauricella to Mittag-Leffler, 10 February 1908. Institut Mittag-Leffler.
40Letter from Berzolari to Mittag-Leffler, 16 March 1898 (Pincherle’s introduction)/21 March 1898 (Berzolari’s

continuation), Institut Mittag-Leffler. This paper did not appear in the journal.
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themselves, but demonstrate Mittag-Leffler’s value and power as an editor. Moreover, for indi-

viduals with a bright future such as Volterra, this action served to create a potentially-lasting

bond with the editor. Volterra, for instance, expressed many times in his correspondence with

Mittag-Leffler his gratitude for Mittag-Leffler’s benevolence and professional interest. This may

explain in part why Volterra published six substantial articles in Acta Mathematica over the

course of his career.41 This was far more than he published in Italy’s own Rendiconti del Circolo

Matematico di Palermo (three works amounting to 24 pages).42 Similarly, in Section 6.5.2 we

saw that the relationship Mittag-Leffler cultivated in publishing (Brioschi 1889) secured a second

work from Brioschi, namely (Brioschi 1890), as well.

Certain features of Acta Mathematica itself also likely influenced an author’s decision concern-

ing whether or not to publish there. Among the most distinguishing features of Acta Mathematica

were reasonably its specialized content, and specifically its focus on works in various fields in

what was ultimately classified as analysis, and its acceptance of long papers and republications.

6.6.3 The significance of subject matter

Wemust not ignore the content of the publications themselves, for although tradition and connec-

tions to academies and editors, for instance, surely influenced an author’s decision concerning

where to submit his work, so, too, could the perceived alignment of the subject matter of a

memoir with the subject focus of a journal. That is, a specialized journal which attracts “an ap-

preciative and understanding audience” (Parshall 1996) allowed an author to address colleagues

having research interests closely related to his own. Furthermore, a point which is important to

emphasize, it may have actually discouraged the submission of results which reached outside of

the specialization of the journal.

In understanding why Italian mathematicians published in Acta Mathematica it is thus im-

portant to consider whether certain Italian mathematicians selected this journal in part due to

its specialization, or whether others avoided it for the same reason. In such a case the journal

may have served a very particular subset of the larger group of Italian mathematicians, and

specifically those working in analysis or related subjects. Such a finding would clearly impact

the possible conclusions one might make concerning the roles Acta Mathematica played for the

Italian mathematical community and the ways in which it acquired value therein.

To illuminate this aspect of the Italian interactions with Acta Mathematica I begin by con-

sidering the extent to which the subset of Italian papers featured in Acta Mathematica under
41I note, however, that Volterra’s personal friendship with Mittag-Leffler was surely also influential in his

decision to publish in Acta Mathematica. As evidence of their close connection I cite the fact that Volterra
evidently named his son Gustavo, born in 1909, after Mittag-Leffler, referring to him in letters as “le petit Gösta”.
In fact, Volterra’s son born in 1906 had been named after Mittag-Leffler as well, but died in infancy.

42This figure does not include a piece honouring Guccia following his death, which appears in (Whittaker
1941).
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Mittag-Leffler’s editorship was subject-specific, and the extent to which articles were linked to

the appearance of other papers in the same venue. And, allied to this, how did Italian Italian

mathematicians understand the specialization of the journal and the kinds of works it featured?

The Jahrbuch subject classifications indicate that there was an alignment of the Italian

memoirs published in Acta Mathematica with the main focus of the journal between 1882 and

1927; as seen in Table 6.4, twelve of the twenty-eight Italian articles dealt with topics in analysis.

Of the Italian articles which fit in less obviously with the main theme of the journal, one of the

chief exceptions is Brioschi’s work on algebraic equations. As seen in Section 6.5.2 Mittag-

Leffler likely had other reasons for wanting to publish this work, such as Brioschi’s status within

European mathematics. Brioschi was known to both Hermite and Weierstrass, and and in fact

engaged in work on areas of mathematics very close to those studied by Hermite, with whom he

corresponded. Several of the reasons for which Brioschi may have chosen to submit his work to

Acta Mathematica have been discussed already in Section 6.5.2.

In addition to Brioschi’s work, we notice also that Italian mathematicians made several

contributions in mechanics and mathematical physics. As we have seen, some of these works

were solicited by Mittag-Leffler. That Volterra published two memoirs in mathematical physics

and mechanics, neither of which was a focus of the journal, suggests that Mittag-Leffler was

particularly interested in securing him as a regular contributor, though it may reflect their

friendship as well. It is also likely, however, that Mittag-Leffler was interested in reaching out

more into these areas of study, which were closely linked to analysis and celestial mechanics,

both of which had long been consecrated as subjects in Acta Mathematica by Poincaré, Gyldén

and others.

Thus far the remarks on subject matter of articles in Acta Mathematica have focused only on

what did appear in the journal. One should note, however, that although the Italian contributions

clearly reflect the specialization of the journal and even its overall breakdown by subject, they

do not accurately reflect the research interests of the Italian community during that time. Acta

Mathematica contains only only two Italian papers in geometry and no Italian works in what we

might consider as the foundations of mathematical logic, despite the fact that these disciplines

were an important feature of mathematics in Italy during that time.43 One notices in particular
43Interestingly, however, Giuseppe Peano (1858–1932), one of the founders of mathematical logic, wrote to

Mittag-Leffler in 1909 to indicate that he wished to write a paper entitled Definitiones in mathematica for Acta
Mathematica in his language Latino sine flexione. He asked Mittag-Leffler whether Mittag-Leffler would publish
work in that language, assuming that it was satisfactory from a mathematical point of view; Letter from Peano
to Mittag-Leffler, 24 August 1909, Institut Mittag-Leffler. The answer to this question may have been no, as the
article never appeared in Acta, perhaps reflecting the journal’s policy on languages of publication. However, it
does not appear that Peano ever published a work bearing this name in his artificial language, though in 1912
he published what is likely an Italian-language version of it. This work is entitled Le definizioni in matematica;
it appeared in 1911 in the first volume of the Spanish periodical Arxius de l’Institut de Ciències. Peano did,
however, publish in the Rendiconti del Circolo Matematico di Palermo between 1888 and 1904, though only in
Italian and French.
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that there are no works by Guido Castelnuovo (1865–1952) or Corrado Segre (1863–1924), among

the leading Italian geometers in the early 20th century, and only two by Enriques and Severi

(both co-authored), one of which was actually classified as work in the theory of functions.44

This suggests that either Mittag-Leffler limited the number of non-analysis works, or possibly

that these individuals and their students understood Acta Mathematica to have been a journal

which primarily featured results in analysis and related subjects, and (perhaps according to

tradition) relied on other periodicals for the diffusion of their works in other subjects.

Interestingly, however, the Italians who published in Acta Mathematica may have understood

its character to have been broader than this. While these remarks were written for the occasion of

Mittag-Leffler’s 70th birthday and may be best-interpreted as flattery, by 1916 Volterra and Levi-

Civita hailed Acta Mathematica as a bearer of research “in all the branches of mathematics”45 and

“a true elite of works, touching on all the most remarkable [results] produced in pure mathematics,

theoretical mechanics, and mathematical physics since 1880 by scientists of any nationality.”46

This points to the possibility of at least two contrasting images of Acta Mathematica within Italy

in terms of subject specialization, depending on whether or not a mathematician was inside or

outside of the journal’s circle of contributors.

6.6.4 On the possibility to publish long articles

In understanding how and why the Italian community used Acta Mathematica, other distinguish-

ing features of the journal must also be considered. One such feature arose already in Section

6.5.1 in connection with the 54-page memoir (Volterra 1889): Acta Mathematica was a suitable

place to publish long and comprehensive works, essentially monographs. While other special-

ized mathematical journals accepted comparable works,47 it is at least clear that Mittag-Leffler
44A survey of Castelnuovo’s works, for instance, demonstrates that he produced five lengthy Italian memoirs

in geometry over the course of his career, and published 26 papers in journals of Italian academies, seven in the
Rendiconti del Circolo Matematico di Palermo, four invited chapters in the Enzyklopädie der Mathematischen
Wissenschaften, three papers in the Annali di Matematica Pura e Applicata, two each in the Comptes rendus
de l’Académie des Sciences and the Mathematische Annalen, and one in the Scritti matematici offerti ad Enrico
d’Ovidio. Segre also published mainly in Italy, with 52 papers appearing in journals of Italian academies, eight
each in the Rendiconti del Circolo Matematico di Palermo and theMathematische Annalen, four each in the Annali
di Matematica Pura e Applicata and the Journal für die reine und angewandte Mathematik, three in Battaglini’s
Giornale Di Matematiche, two in Peano’s Rivista di matematica, and one each in the Archiv der Mathematik und
Physik, the Enzyklopädie der Mathematischen Wissenschaften (an invited chapter), and the Scritti matematici
offerti ad Enrico d’Ovidio. That both of these individuals published mainly in Italian suggests that language of
exposition may have been a factor in their decisions concerning where to publish.

45“dans toutes les branches des mathematiques”; Letter from Volterra to Nørlund, 18 April 1916, Institut
Mittag-Leffler.

46“une véritable élite de travaux, touchant à tout ce qui a été produit de plus remarquable en mathématique
pure, mécanique théorique et physique mathématique depuis 1880 par des savants de toute nationalité.” Letter
from Levi-Civita to Nørlund, 11 March 1916, Institut Mittag-Leffler, found within the folder containing letters
from Nørlund to Mittag-Leffler.

47Examples of this practice can be seen through several Italian publications. Levi-Civita, for instance, published
a 51 page article in the Mathematische Annalen in 1925 entitled Détermination rigoureuse des ondes permanentes
d’ampleur finie and a 77 page article in the Atti Dell Istituto Veneto Di Scienze Lettere Ed Arti in 1894 entitled
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Article title Year Jahrbuch classification

Beltrami Sur les couches de niveau 1883 Mathematische Physik
Bisconcini Sur le problème des trois corps 1906 Mechanik

Brioschi Sur l’équation du sixième degré 1889 Algebra
Les invariants des équations différentielles linéaires 1890 Algebra

Casorati

Les fonctions d’une seule variable 1886 Funktionentheorie
Les lieux fondamentaux des fonctions inverses des in-
tégrales abéliennes et en particulier des fonctions in-
verses des intégrales elliptiques de 2me et 3me espèce

1886 Funktionentheorie

Mesure de la courbure des surfaces suivant l’idée com-
mune

1890 Analytische Geometrie

Dini Sur la méthode des approximations successives pour
les équations aux derivées partielles du deuxième ordre

1902 Differential- und Integralrechnung

Enriques, Severi Mémoire sur les surfaces hyperelliptiques 1909 Analytische Geometrie
Mémoire sur les surfaces hyperelliptiques 1910 Funktionentheorie

Lauricella Sur l’intégration de l’équation relative à l’équilibre des
plaques élastiques encastrées

1909 Mathematische Physik

Levi-Civita
Sur la résolution qualitative du problème restreint des
trois corps

1906 Unknown*

Sur la régularisation du problème des trois corps 1920 Astronomie, Geodäsie und Geophysik

Loria Sur une démonstration du théorème fondamental de
la théorie des équations algébriques

1887 Algebra

Marcolongo Quelques remarques sur la publication d’un nouveau
manuscrit de Leonardo da Vinci

1926 Geschichte, Philosophie, Pädagogik

Pincherle

Note sur une intégrale définie 1885 Differential- und Integralrechnung
Sur certaines opérations fonctionnelles représentées
par des intégrales définies

1887 Differential- und Integralrechnung

Sur la génération de systémes récurrents 1892 Funktionentheorie
Sur une série d’Abel 1904 Reihen
Quelques remarques sur les fonctions déterminantes 1913 Funktionentheorie
Notice sur les travaux 1925 Geschichte, Philosophie und Pädagogik
Sur la résolution de l’équation fonctionnelle∑
hνϕ(x+ αν) = f(x) à cofficients constants

1926 Analysis

Volterra

Sur une genéralisation de la théorie des fonctions
d’une variable imaginaire

1889 Funktionentheorie

Sur les vibrations lumineuses dans les milieux
biréfringents

1892 Mathematische Physik

Sur les vibrations des corps élastiques isotropes 1894 Mathematische Physik
Sur la théorie des variations des latitudes 1899 Mechanik
Sur la stratification d’une masse fluide en équilibre 1903 Mechanik
Sur les équations intégro-différentielles et leurs appli-
cations

1912 Differential- und Integralrechnung

*Subject heading listed as Lp.

Table 6.4: Articles and Jahrbuch subject classifications of works published in Acta Mathematica
by Italian mathematicians during Mittag-Leffler’s term as editor.
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Articles in Acta Average length (pages)

Beltrami 1 12
Bisconcini 1 44
Brioschi 2 17.5
Casorati 3 19.3

Dini 1 46
Enriques/Severi 2 96.5

Lauricella 1 56
Levi-Civita 2 34.5

Loria 1 2
Marcolongo 1 26

Pincherle 7 18.3
Volterra 6 61.2

Table 6.5: Average length of articles appearing in Acta Mathematica by Italian mathematicians
during Mittag-Leffler’s term as editor.

accepted much longer papers than did the transactions of the Italian academies.

A survey of Volterra’s publications indicates that the average length of his six articles in Acta

was slightly more than 61 pages, the shortest work being 20 and the longest 92. This should

not suggest that he published only longer works in general, for the average length of one of his

reports in the Rendiconti della Accademia dei Lincei, where he published 73 of his 208 articles,

was eight pages.

While Volterra was somewhat exceptional in terms of the lengths of his papers in Acta

Mathematica, Table 6.5 indicates that Italian mathematicians published few but relatively long

papers there. In fact, more than half of the Italian papers appearing in Acta Mathematica were at

least 26 pages. This suggests not only that Mittag-Leffler accepted longer works for publication,

but that Italians recognized this.48

6.6.5 On the possibility to publish translations and works which had previ-
ously appeared elsewhere

Beyond publishing long papers, as we saw in Section 6.5.3, in addition to featuring new results,

Acta Mathematica published translations and reproductions of works which had already appeared

Sugli invarianti assoluti ; Pincherle published an 83 page work in the Giornale di Matematiche entitled Delle
funzioni ipergeometriche e di varie questioni ad esse attinenti ; and Volterra published an 83 page paper in the
Memorie dell’Accademia dei Lincei entitled Variazioni e fluttuazioni del numero d’individui in specie animali
conviventi.

48As evidence that Acta Mathematica published long articles in general, the average length of an article
published in the journal between 1882 and 1927 was roughly 30 pages. The lowest average (11.33 pages) occurred
in volume 11 of 1887, and the highest (65.33 pages) in volume 46 of 1925.
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elsewhere.49 That this was not a practice of all editors or journals is acknowledged by a letter

from Pincherle to Mittag-Leffler dated 28 February 1890. In it, Pincherle wrote that he regretted

not having been able to send Mittag-Leffler the translation of a memoir he had presented to the

Accademia dei Lincei, but he had been informed that the rules of the academy precluded its

appearance in another venue before it appeared in the academy’s own memoirs.50

The significance of this feature is clear when one realizes that (Casorati 1890) was not the only

Italian work to be republished in Acta Mathematica. To begin, (Casorati 1886a) was actually

a reproduction of an 1885 memoir, (Casorati 1885), on analytic functions of a single variable

having an arbitrary number of periods. While this example is unusual in that Casorati his 1885

result printed privately in Milan instead of publishing it in another periodical, it is interesting

as it highlights two factors which actually led him to avoid certain journals in the first place.

In a letter to Mittag-Leffler dated 27 December 1885 Casorati mentioned his 1885 work and

explained the reason for its appearance outside of a journal, writing:

“Because an exceptional circumstance led me to write the article in French, I didn’t

want to put it in the Italian journals, where my rule is to write in Italian. [. . . ] I

would have gladly sent it to you for the Acta, but you always have an overabundance

of material.”51

Casorati’s remarks indicate that the language of exposition of a work and an actual or per-

ceived lack of space in a journal were influential in his selection of publication venues; the former

factor led him to seek a non-Italian periodical, while the latter eliminated Acta Mathematica

as a possibility.52 However, despite his belief that Acta Mathematica had an overabundance of

material, Mittag-Leffler clearly found room for (Casorati 1886a) as well as a second work on the

subject, (Casorati 1886b).53

Three of Pincherle’s six papers were also translations or reproductions of earlier publications.

(Pincherle 1887) was based on a work entitled Studi sopra alcune perazioni funzionai, which

appeared in the Memorie della Reale Accademia delle Scienze dell’Istituto di Bologna the year
49This has also been noted by Barrow-Green, who cites Cantor’s works on the foundations of set theory as a

notable example (see Barrow-Green 2002, pp. 146-151).
50Letter from Pincherle to Mittag-Leffler, 28 February 1890, Institut Mittag-Leffler. However, the Annali di

Matematica pura ed applicata also published extended extracts of foreign memoirs (Brigaglia 1993, p. 74), and
at times published entire translations. After his return to Italy in 1858, for instance, Betti arranged to translate
and publish one of Riemann’s most seminal works in the Annali (Bottazzini 2001, p. 38).

51“Une circonstance exceptionnelle m’ayent fait rédiger l’article en francais, je n’ai pas voulu l’insérer dans les
journaux italiens, où ma regle est d’écrire en italien. [. . . ] Je l’aurais envoyé volontiers à vous pour les Acta, mais
vous avez toujours surabondance de matière.” Letter from Casorati to Mittag-Leffler, 27 December 1885, Institut
Mittag-Leffler.

52On the issue of language, Barrow-Green has remarked upon the fact that the language restrictions imposed
by Acta Mathematica — articles could appear in only French, German, and occasionally English or Latin —
surely caused more difficulties for mathematicians of some nations than others, and that in some cases translators
provided a certain advantage (Barrow-Green 2002, p. 157).

53Perhaps part of Mittag-Leffler’s reason for doing this is connected to the fact that this work was closely
connected to Mittag-Leffler’s own area of research.
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before. A letter from Pincherle to Mittag-Leffler dated 17 August 1886 explains the connection

between the two papers. Referring to his Italian memoir, which he believed represented the

beginning of some fruitful research, he wrote:

“I would be quite happy and flattered to see this work appear in Acta, and if you will

allow this, I will occupy myself with improving and shortening the work and adding

some new results to it [. . . ]”54

The results of (Pincherle 1892) had appeared in the memoirs of the Accademia dei Lincei,

and finally (Pincherle 1926), evidently intended to “pay tribute to the illustrious founder of the

Acta”,55 was a translation of an 1888 paper which appeared in Italian in the Memorie della Reale

Accademia delle Scienze dell’Istituto di Bologna.

Why did Casorati and Pincherle propose to have their works republished in Acta Mathemat-

ica? In the cases of (Casorati 1890) and (Pincherle 1892) the answer to this question reflects

the attraction of the status of Mittag-Leffler’s journal and the importance they assigned to the

size and geography of its audience, as we shall see in the following section.56 This practice of

publishing the same result, or some version of the same result, in multiple venues seems to reflect

a growing need to address both one’s local community, a practice which was likely necessary in

terms of professional advancement within that context as well as profitable in terms of the speed

of establishing priority for a particular result,57 as well as the developing international space.

While situating one’s work within the international space could help an actor to achieve status

therein, however, for certain actors there were likely very pragmatic reasons for looking abroad

which are important to bear in mind. In many cases, for instance, the increasing specialization

of mathematics likely necessitated looking further for those with shared interests and expertise.
54“Je serais bien heureux et flatté de voir paraître ces travaux dans les Acta, et si vous voulez me le permettre,

je m’occuperai d’améliorer et d’abréger le travail et d’y ajouter quelques nouveaux résultats [. . . ]”
55“C’est en lui offrant cette traduction d’un ancien Mémoire, publié en 1888 [. . . ] que je me permets de rendre

hommage à l’illustre fondateur des Acta.”
56One might wonder where else Casorati and Pincherle might have been able to republish their works. Several

journals republished papers that had appeared elsewhere occasionally. Typically, such republications concerned
a particularly noteworthy text that had appeared in an obscure source, or in another language, as in the case of
several republications which appeared in Acta Mathematica. Examples are the republication of Green’s Essay on
the application of Mathematical Analysis to Electricity and Magnetism in Crelle (in English), or translations into
French in Liouville’s Journal (examined by Lützen in (Lützen 2002)). However these were occasional pieces, not
a matter of policy, and not pursued systematically; indeed the republication of Green’s Essay was a very unusual
event.

57In these connections it is clear in the examples of Casorati, Pincherle, and Mittag-Leffler’s publication of
Phragmén’s work that a journal such as Acta Mathematica did not replace the function of local academies.
Moreover, publishing locally before publishing internationally may in some cases have been useful in testing the
reception of a result about which the author may have had some doubt.
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6.6.6 The Significance of the the Geography of the Readership of Acta Math-
ematica

Thus far we have seen that Mittag-Leffler’s solicitation of results and the relationships he culti-

vated with Italian contributors were at times influential on the decisions of these individuals to

publish in Acta Mathematica. In addition, the subset of Italian results appearing in Acta Mathe-

matica suggests that the journal primarily served members of the Italian community who worked

in subjects in analysis and related fields. In addition, those who did publish there generally con-

tributed only occasionally to the journal, but with lengthy, sometimes comprehensive works,

some of which had already appeared elsewhere. In this section I will show that the reappearance

of work in Acta Mathematica usually served to draw attention to results considered by the au-

thors to have had a particular importance. I will then argue that this desire to promote Italian

results was motivated in part by the pre- and post-unification liberal nationalist currents which

emphasized the cultural glory of the arts and sciences in Italy. I shall then demonstrate that even

though its international quality made it a venue for nationalistic or semi-nationalistic agendas,

it was this international quality and the perceived contribution of the journal to the progress of

mathematics that truly distinguished Acta Mathematica in the eyes of Italian mathematicians.

One of the most important reasons for which Italian mathematicians submitted papers to

Acta Mathematica was to ensure that a large audience of foreign scholars received their works.

The wide readership of Acta was therefore a particularly desirable feature of the journal.58

In Section 6.5.3 we saw that the “importance and diffusion” of Acta Mathematica made it an

appealing place for Casorati to publish (Casorati 1890), a work to which he attributed a certain

importance. That he wished to publish there even though the results of this work had already

appeared in the Rendiconti dell’Istituto Lombardo demonstrates Acta Mathematica served a

function within Italy that the national academy periodicals did not. A letter from Pincherle

to Mittag-Leffler, dated 26 October 1889, also suggests this. In it, Pincherle described a recent

work of his on systems of functions which satisfied a particular recursion equation, writing:

“I want to submit to you a summary of a work that has occupied me for quite some

time, and which I am about to complete. This work will appear in the Memoirs of

the Accademia dei Lincei, but I would like to have your opinion on it, and to know

if it seems to deserve a place in a publication that is more widely distributed, such
58It would be desirable to have more information about the subscribers to Acta Mathematica, and that is

something that remains to be done. Stubhaug indicates that already in 1883 the journal had 300 subscribers
(Stubhaug 2010, p. 294), and that 50 copies had been sold in France, a total which was evidently more than
the existing French mathematical journals, according to the bookseller Hermann, who indicated that the French
journals only survived because the government purchased a certain number of copies (Stubhaug 2010, p. 295). Acta
attracted an increasing number of subscribers until the First World War, it seems, at which point subscriptions
dropped dramatically: in 1920 Mittag-Leffler reported that the journal had lost 250 German subscribers (Stubhaug
2010, p. 614).
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as your journal.”59

Both Casorati and Pincherle thus emphasized the wide distribution of Acta Mathematica.

They saw the potential of this feature in gaining recognition for specific results they had achieved.

Their focus on the size and geography of the readership in connection with these publications

appears to have been a pragmatic concern and suggests that they found the international read-

ership of the journal useful in advancing their own research programs as opposed, say, to valuing

the same readership for promoting and facilitating international communication and thereby the

progress of the discipline. This may have been the case with Volterra’s extensive 1889 publi-

cation in Acta as well, discussed in Section 6.5.1, which doubtless “hastened the spread of his

ideas abroad” (Goodstein 2007, p. 69). That is, upon Volterra’s election into the Circolo Matem-

atico di Palermo in 1887 Guccia expressed concern that Volterra’s work — which at that point

had appeared only in Italian journals — would not receive the attention it warranted in foreign

circles, and advised him to send reprints to a number of French colleagues including Picard,

Appel, and Darboux, advice which Volterra evidently found sensible (Goodstein 2007, p. 71).

One should note, however, that even if Volterra understood publishing in Acta Mathematica

as advantageous from the perspective of advancing his own career, supporting the progress of

mathematics formed a distinctive a feature of Volterra’s correspondence, to be discussed below

in Section 6.7.2.

Notably, journals were not the only means by which Italian mathematicians sought to improve

and assert the position of Italy related to science and technology. Pancaldi indicates that in

1905 when Volterra was involved in a reorganization of the polytechnic institute of Turin, his

concern with the standing of Italian science and technical education within Europe led him to

propose the adoption of certain organizational patterns which he believed had factored into the

success of similar German polytechnic schools. In addition, in 1907 Volterra served as the main

proponent for the creation of the Società Italiana per il Progresso delle Scienze after having

come to appreciate the British equivalent during visits to England. Palcaldi indicates that

Volterra’s engagement in both of these projects stemmed from an effort to improve the standing

of Italy relative to other countries. Moreover, these projects “showed Volterra’s acceptance of

the scientific standards observed outside Italy, and his sensitivity to the assessment of Italy in

the light of those standards” (Pancaldi 1993, p. 31).
59“je désire vous soumettre un aperçu d’un travail qui m’occupe depuis assez longtemps et que je suis sur le

point d’achever. Ce travail paraîtra parmi les Mémoires de l’Académie Royale des Lincei, mais j’aimerais avoir à
son sujet votre opinion, et savoir s’il vous semble mériter une place dans un recueil encore plus répandu, comme
votre journal.” Letter from Pincherle to Mittag-Leffler, 26 October 1889, Institut Mittag-Leffler.
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6.7 Roles of Acta Mathematica in Italy

Thus far I have argued that under Mittag-Leffler’s editorship Italian mathematicians published

in Acta Mathematica for a combination of reasons connected among other things to Mittag-

Leffler’s editorial practices, the subject focus of the journal, and the international readership

cultivated by Mittag-Leffler. All of this suggests that the journal served multiple roles for

members of the Italian mathematical community, and for the community itself, during Mittag-

Leffler’s lifetime. On the most basic level it functioned to make known individual Italian works

outside of Italy, thereby promoting individual careers and research agendas. This was very likely

the most important role it served to any mathematician publishing in the journal, Italian or not.

However, it also lent itself to the validation of what many Italian mathematicians came to see

as the national mathematical enterprise. As we shall see, publishing in Acta Mathematica seems

to have appealed to the “vanity” of the mathematicians as both individual contributors, and as

Italians concerned with the scientific status of the nation.

6.7.1 Asserting Italy’s Cultural Preeminence: Nationalism and Patriotism
in Late 19th- and Early 20th Century Italy

Beyond bringing individual results to an international audience, publishing in Acta Mathematica

may have served a set of nationalistic and patriotic aims for certain Italian mathematicians

who had played active roles in the political organization of Italy as a unified nation state and

maintained a national consciousness throughout their careers. On late- 19th and early 20th

century nationalism in Italy the historian Emilio Gentile has written that “For almost a century,

from the unification of Italy up to the early years of the Italian republic, the public education

of the Italian population was inspired by the national myth. [. . . ] since the period of the

Risorgimento and for the greater part of the 1900s, Italy was one of the most active laboratories

for modern nationalism. Various generations of Italian intellectuals, mixing the national myth

with different ideologies, produced a wide range of definitions for nationalism [. . . ]” (Gentile 2003,

p. 3). In navigating the waters of Italian nationalism one must therefore be aware that there

existed simultaneously in Italy many shades and nuances which ran the gamut from patriotism

and liberal or humanistic nationalism defined by loyalty to the nation state (but tempered by

contemporaneous Italian ideals of liberty and freedom) to modern nationalism and the early

strains of fascism and totalitarian nationalism which emerged following the conquest of Libya

in 1912 (Gentile 2003, p. 5). So as to avoid confusion, the form which forms the backdrop for

the discussions in this chapter is what Gentile has referred to as Risorgimento nationalism, a

form of liberal nationalism which pre-dated unification and persisted until roughly the dawn

of the First World War, which “As with all forms of cultural nationalism [. . . ] thrived on the

myth of greatness”, a myth which was “formulated in terms of cultural and spiritual preeminence
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[primato] rather than in terms of power and the conquering of new territories” (Gentile 2003,

p. 4).

Although this form of nationalism did not sanction the occupation or humiliation of other

nation states, in Italy it was characterized by the widespread belief that Italy, with a rich history

of science and culture dating back to the Renaissance, should regain its intellectual status and

assert its cultural and spiritual pre-eminence in a modern Europe in line with the form of friendly

cultural competition described in Chapter 4. In the words of Carlo Matteucci (1811–1868) upon

his appointment as minister of Public Education in 1862, the nation:

“in order to be free and great, does not live by soldiers and railways alone, and it

would be mistaken to consider Italy resurrected as a nation, if in the arts, letters

and sciences, it did not reclaim the position that had distinguished it in other times

before.” (Paoloni & Simili 2008, p. 125)

It is perhaps unsurprising, then, that many mid-19th century Italian scientists “had a pro-

nounced sense of their own Italian nationality” (Pancaldi 1993, p. 26). Indeed, one need look no

further than Volterra’s plenary lecture at the 1908 International Congress of Mathematicians in

Rome in which he pointed to the “high intellectual mission” Italy faced upon its independence

“by virtue of her ancient scientific traditions and the new position she was occupying within the

“civilized world” (quoted in Paoloni & Simili 2008, p. 124). According to the historian of science

Giuliano Pancaldi, the sentiment that Italy should be looked upon as the “mother of modern

science”, a belief reinforced by appeal to the memory of Galileo, was widely expressed (Pancaldi

1993, p. 26). Palcaldi asserts, furthermore, that while this pronounced sense of Italian nation-

ality was especially prevalent amongst those who hoped for national unification, attention was

devoted to the celebration of the history of Italian scientific achievements well after 1861, in part

as a response to the alleged disregard of such achievements by foreign colleagues, and such that

it sometimes exceeded that which was devoted to the realistic assessment of any shortcomings

in the Italian scientific and educational infrastructure (Pancaldi 1993, p. 26). The sociologist

of science and technology Massimo Mazzotti provides supporting evidence both for the role of

Galileo’s image in sustaining this form of Italian nationalism and for the extended duration of

such practices well beyond unification. He notes in connection with the last ten years of publica-

tion of the Bullettino di bibliografia e di storia delle scienze matematiche e fisiche, roughly 1877

until 1887, that “the rising interest in Galileo and the Galilean tradition [in Italy] was intertwined

with the growth of nationalist motives” (Mazzotti 2000, p. 266).

Amongst mathematicians, many of the leading Italian figures had strong patriotic senti-

ments around the time of unification. Bottazzini has singled out Betti, Brioschi, and Cremona

in particular, all of whom had participated in the wars against the Austro-Hungarian empire

and involved themselves in the political and educational organization of Italy as a nation state
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(Bottazzini 1992, p. 77). Bottazzini has taken care, in referring to Battaglini, Beltrami, Betti,

Brioschi, Casorati, Cremona, and others, to state that “Without being nationalist, they had

a strong national feeling” (Bottazzini 1992, p. 67). While determining their possible positions

on the spectrum of Italian nationalism is not an exercise with which I am concerned, I shall

emphasize that although they perhaps did not adhere any form of militaristic nationalism, and

moreover while in their scientific practices they clearly adhered to cosmopolitan ideologies,60

which Pancaldi asserts were also common among 19th century Italian scientists both prior to

and following political unification (Pancaldi 1993, p. 21), above and beyond the reorganization

of Italian science and the creation of an Italian school of mathematics, several of them found

it important to bring foreign awareness to il movimento scientifico italiano and even to ensure

that Italy did not get surpassed by other nations in terms of mathematical prowess. As such,

they did subscribe to what Gentile refers to as the “myth of greatness” of Italy at least based on

the mathematical pre-eminence of the nation within modern Europe.

One manifestation of this was the refashioning of Tortolini’s Annali di scienze matematiche

e fisiche to accommodate what were perceived as changing needs of Italian mathematicians

concerning the importance of having Italian works read outside of Italy. In 1857 Brioschi corre-

sponded with Betti on this subject, writing:

“Tortolini’s Annali don’t have the aim to which every scientific journal of ours to-

day should strive . . . to make known the Italian scientific movement outside Italy;

. . . to keep the Italians up-to-date about the scientific movement of other civilized

countries.”61 (original Italian quoted in Brigaglia 1993, p. 73)

Shortly thereafter they established the Annali di Matematica Pura e Applicata, which they

claimed to model after after Liouville’s Journal de Mathématiques Pures et Appliquées.62 In the

opening statement of its first volume the editors, namely Tortolini, Betti, Cremona, Brioschi,

and Genocchi, made it clear in that they expected Italian mathematicians to “do their utmost

to make sure that a journal aiming to represent our science is able to continuously attract the

attention of the learned of other countries, thus putting an end to the complaint that our work

is unknown abroad” (quoted from Bottazzini 1981, p. 167).
60Pancaldi characterizes the form of cosmopolitanism common amongst Italian scientists as “the kind which

is thought of as typical of small countries in general: that is, the kind engendered by the need of specialists
[which Pancaldi takes to include astronomers, geologists, mathematicians, chemists, biologists, and instrument
makers] to find abroad the peers likely to inspire, judge and possibly approve of their work when such peers are
not available at home” (Pancaldi 1993, pp. 21-22).

61“Gli Annali di Tortolini non corrispondono allo scopo al quale dovrebbe tendere ogni giornale scientifico fra
noi . . . far conoscere fuori d’Italia il movimento scientifico italiano; . . . tenere al fatto gli italiani del movimento
scientifico negli altri paesi civilizzati.”

62Hélène Gispert has remarked that although Tortolini’s Annali and Liouville’s Journal were “a priori de
même nature”, in fact the conceptions of the two journals and their interests differed, at least between 1860 and
1875. In particular, undoubtedly highlighting the cosmopolitan nature of Italian science over the course of the
19th century, the Italians were “more solicitous of foreign exchanges”, as opposed to the French, who “ignored
foreign contributions” (Gispert 1996, pp. 392–293, 390).
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Let us pause here to consider the phrase “represent our science”. While “our science” refers

to mathematics, the context, and in particular the references to “our work”, the learned of “other

countries”, and to the “Italian scientific movement”, above, indicate that the journal should serve

to circulate not only Italian works in mathematics, but also a new image of mathematics in

Italy, one in which a modern, united, and independent Italy emerged as a contributor63 to the

development of mathematics by ensuring that the works of Italian mathematicians were actually

read by their foreign colleagues.

That is, in contrast to Mittag-Leffler, who understood that in order for Sweden to be seen

as a contributor to the development of mathematics it would be necessary to promote more

research activity, these Italian mathematicians, in identifying complaints that Italian works were

not read abroad, suggest that in Italy following unification and into the 20th century validation

may in fact have been the primary concern. In this sense we might think of Sweden and Italy as

representing different degrees of peripherality, or different “effective professional distances” from

the centre (see Crawford 1992, p. 105), with the problem of contribution representing a primary

concern, and validation a secondary issue.

Italian mathematicians continued to look to their journals as a means of asserting their

“greatness” to their foreign colleagues into the 20th century, by which point such reflections

of patriotism were no longer an issue of nation-building but an inherent feature of scientific

interactions within the international space. Even Guccia, who envisioned the creation of an

international mathematical association and like Mittag-Leffler edited a journal with a transna-

tional contributor base, readership, and even editorial committee was clearly concerned about the

standing of Italy within a broader context. This is evidenced in a letter he wrote to Dini in 1905

and it is telling that even at this late date, decades after unification, this remained a concern.

In his letter, Guccia complained about the inward-looking publications of the Italian academies

and the limited role of these publications in diffusing Italian works to foreign countries, writing:

“Italy, thanks to the schools founded by the great masters, certainly occupies one

of the foremost places in pure mathematics (the first, certainly, in geometry); but if

we want to conserve our place and not be surpassed by the other nations it is our

task to see to, first of all, the rapid diffusion of our work to foreign countries! The

numerous and ancient academies that we have in Italy [. . . ] are no longer at the

height of the times: except in rare exceptions they make a very small contribution

to the progress of science because statutes and traditions are tied [to them] which

cannot be changed; their periodicals are slow and circulated with great thrift [and]
63Interestingly, Volterra did, indeed, speak of “contributing” to scientific development. In his speech at the

1900 ICM in Paris in which he discussed the work of Betti, Brioschi, and Casorati in analysis Volterra referred
to their 1858 journey as a date worth remembering. In his words: “L’Italie allait devenir une nation. Elle entre à
partir de cette époque dans le courant des grands travaux scientifiques et, par un nombre de travailleurs toujours
croissant, apporte sa contribution à l’oeuvre commune” (Volterra 1902, p. 43).
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clutter up the shelves of the public libraries, but (except in rare exceptions) do not

occupy a place on the scientists’ desks.”64 (Original Italian quoted in Brigaglia 1993,

p. 71).

If, as this passage suggests, the primary concern was ensuring that Italy was not “surpassed by

other nations”, as opposed to actually revamping the periodicals of the Italian academies, then

the utilization of a journal like Acta Mathematica for the circulation of Italian works within

foreign countries emerges as a practical means of supporting individual careers and promoting

nationalistic or patriotic beliefs. That Italian mathematicians made use of an “international”

journal edited from Sweden to serve an agenda centered about making known Italian mathe-

matical contributions in other contexts (and quite reasonably within in Germany and France, in

particular) demonstrates the shifting dynamics of international communication in mathematics,

which took on a more global approach and the importance of the diffusion of local culture as

newish features during that period. At that time Acta Mathematica, read by top French and

German mathematicians, was among the most direct means of helping Italian mathematicians

seek validation for their research results and even their mathematical community more generally.

There is a question of the access to Acta Mathematica, compared with other journals such as the

Mathematische Annalen or the journals of Crelle or Liouville, but this will not be a focus of the

present work. It would seem, however, that access to such journals (and moreover the tendency

to turn to one or another) varied according to the personal network of the author.

Let us now return to Brioschi’s 1889 article in Acta Mathematica. Against the backdrop of

this liberal nationalism, and together with his concern for making known the Italian scientific

movement outside of Italy, as witnessed in his 1857 letter to Betti, publishing work within a so-

called international journal on subjects to which he had previously attached patriotic sentiments

can be construed as an attempt to highlight the “debt of gratitude” owed to Italy for its historical

and continued role in the progress of mathematics. So, too, can Marcolongo’s 1926 paper in Acta

Mathematica on Leonardo Da Vinci in which Marcolongo remarked that “the very flattering

invitation of the famous director of the ‘Acta’ will give us, above all, an opportunity to make a

bit better known all of the studies and all of the works accomplished in Italy during the past

fifty years, [. . . ]”65 (Marcolongo 1926, p. 69).
64“L’Italia, grazie alle scuole fondate da sommi maestri, occupa certamente uno dei primi posti nel ramo

delle matematiche pure (il primo, certamente, nella geometria); ma se vogliamo conservare il nostro posto e
non lasciarci sorpassare dalle altre nazioni è mestieri provvedere, anzitutto, alla rapida diffusione all’estero della
nostra produzione! Le numerose ed antiche accademie che abbiamo in Italia [. . . ] non sono più all’altezza dei
tempi: tranne rare eccezioni, esse danno un contributo ben piccolo al progresso delle scienze, perchè sono legate
da statuti e tradizioni che non si possono cambiare; le loro pubblicazioni lente e diffuse con grande parsimonia,
ingombrano gli scaffali delle biblioteche pubbliche, ma (salvo rare eccezioni) non prendono posto sul tavolo da
studio dello scienziato.”

65“l’invitation très flatteuse de l’illustre Directeur des «Acta », va nous donner, avant tout, l’occasion de faire
un peu mieux connaître toutes les études et tous les travaux accomplis en Italie, depuis une cinquantaine d’années
[. . . ]”
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The American mathematician Edward Switzer Allen (1887–1985) has quoted Volterra as

having written that: “Men of science love to study the treasures gathered by others, in order to

know well the value of their own. In the person dedicated to mathematical studies such curiosity

is much greater than in those occupied with other disciplines” (Allen 1941, p. 516). In light of

the nationalist climate within which cultural and spiritual accomplishment were highly praised,

it is perhaps unsurprising that so many Italian mathematicians engaged in historical work, even

if only amateurishly.

Bottazzini, however, indicates that in attempting to create an Italian school of mathemati-

cians following unification, many Italian mathematicians actually saw history as closely linked to

research. This understanding led them to engage in historical studies, such that by the end of the

19th century and through the tradition established by these members of the Risorgimento genera-

tion many established Italian mathematicians published “historically-oriented” papers. Examples

of such works include Casorati’s 1868 lengthy historical introduction detailing the development

of the theory of complex functions from Gauss to Weierstrass to his Teorica delle funzioni di

variabili complesse; the contributions to the German Encyklopädie der mathematischen Wis-

senschaften by Pincherle, Castelnuovo, Enriques, Tedone, and Berzolari; contributions to the

Italian Enciclopedia delle matematiche elementari, edited by Berzolari, Vivanti, and Duilio Gigli

(1878–1933); and Vivanti’s contribution on the history of calculus between 1755 and 1799 to the

posthumous fourth volume of Cantor’s Vorlesungen über Geschichte der Mathematik (see Bot-

tazzini 2002, pp. 78-82). Bottazzini notes further that by the turn of the 20th century a number

of mathematical “schools” in Italy were flourishing, and among them, two within which the his-

tory of mathematics was seriously cultivated, namely those which sprung up around Enriques

first in Bologna and then in Rome, and around Peano in Turin (Bottazzini 2002, p. 82).

6.7.2 Progress and the International Space

Although currents of cultural nationalism persisted in Italy until the First World War, and

although certain remarks quoted above by Italian mathematicians in their publications and

correspondences suggest that the Italian use of Acta Mathematica supported certain individuals

in promoting the greatness of Italian science, other comments by Italian mathematicians suggest

that they saw the true value of the journal in the role they perceived it to play in the progress

of mathematics. To be clear, however, because the notion of “progress” is a loaded issue, my

use of this term reflects a category of the historical actors and not my own. Their use of the

term “progress” appears unproblematic (at least, as it relates to the development of individual

scientific disciplines), and as such, the phrase “progress of mathematics” typically referred to the

growth of the discipline in terms of research results and individuals engaged in research activity.

As mentioned above, Pancaldi has argued that scientific cosmopolitanism was a distinctive
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trait of mid-19th century Italian intellectuals which persisted for decades to follow and which

paved the way for international relations into the 20th century (see Pancaldi 1993, pp. 22–28).

That cosmopolitan and internationalist practices could continue to flourish alongside developing

nationalist currents reflects the very nature of the Risorgimento nationalism. According to

Gentile, “The new greatness of a united Italian nation was considered compatible with the vision

of humanity as a family of free nations, bound to one another by the ties of brotherhood. Each

nation, indeed, had its own preeminence and a mission to carry out in the common progress of

humankind” (Gentile 2003, p. 4).

One means of carrying out the common progress of humankind was by contributing to the

progress of science, a practice which was tightly bound to the notion of “civilization”. Speakers at

the 1903 Nobel ceremony, for instance, remarked upon the “astounding progress” recently made

within the areas of science, technology, and agriculture, progress which “had led to heretofore

unimagined improvements in living conditions in which the general populations of all civilized

nations had shared” (Crawford 1992, p. 61). In a unified Italy the intense effort to establish

technical, industrial, educational, and social infrastructures corresponding to those of other

“civil nations”, to adopt the term used by Francesco Brioschi (1824–1897) in 1863 as quoted

by (Bottazzini 2001, p. 39), reflected the pervading belief in the good of scientific progress for

society according to the the rise in Positivist thought which influenced the values of the Italian

bourgeoisie during the last decades of the 19th century (Guerraggio & Nastasi 2005, p. 9).66

Among those to subscribe wholeheartedly to this belief was Volterra, who in 1908 revived

the Congresso degli Scienziati Italiani, an organization founded in 1839 which had faded into

oblivion after 1875. The new organization, named the Società Italiana per il Progresso delle

Scienze represented an effort to create an Italian organization similar to those in England,

France (see Gispert, H 2002), the United States, and Australia (Guerraggio & Nastasi 2005, 3,

9). At the opening of the first congress of the Italian society he would remark, connecting the

issues of material improvements and cultural change to that of scientific progress:
66In Italy positivism and positivist science, the instruments of which could “cure” the nation and in particular

its southern regions as a doctor cured a sick patient, promised progress and modernization, and a means of
bringing the nation out of the dark ages and away from the antiquated church doctrine and humanist philosophy
which until then had represented the primary means of understanding the world. They promised, moreover,
according to the belief that the natural sciences were key to the social and political advancement of society
and the pursuit of higher and higher goals, to place the unified Italy on par with modern nations like France
and Germany. It should be no surprise, thus, that positivism and positivist science were linked to processes of
building a national consciousness; the latter in particular was centred in the university, “a hotbed of nationalist
sentiment” during this period (Hiller 2009, pp. 17-19). The idea that science could affect the well-being of a
nation, transforming society and leading to progress, had been loudly proclaimed in Europe already in the late
18th century (we know today, however, as pointed out among others by (Siegmund-Schultze & Sørensen 2006b,
p. 12), that the progress of science is not necessarily to the benefit of mankind, particularly when considering
the scientific efforts connected to warfare and environmental changes). The founding of the Grandes Écoles in
France was emblematic and much-copied (see Parshall 1996), among other places in Berlin (with the University
of Berlin, founded in 1815) and West Point in the United States, which in 1819 began to model itself after the
École Polytechnique in Paris. Societies for the advancement and progress of science were founded throughout the
19th century and into the early 20th century throughout Europe and North America.
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“The scientific advances appearing in this brief period of time [from unification until

the early 20th century] have renewed not just our daily lives but also the general

direction of our culture, breeding and strengthening a completely new, modern, orig-

inal spirit — what I would call a scientific consciousness — that dominates our times

just as other intellectual climates dominated earlier times. (quoted in Goodstein

2007, p. 261).

This “scientific consciousness” crystallized following unification as the understanding that

“scientific progress and its technological fallout would nurture and accelerate the industrial de-

velopment of Italy” amongst Italy’s new entrepreneurial bourgeoisie (Guerraggio & Nastasi 2005,

p. 3). In light of this, it is perhaps unsurprising that the notions of “progress” and “development”

would surface periodically in the correspondences of Italian mathematicians with Mittag-Leffler.

What is more interesting to note is that these terms were used as laudatory remarks to describe

the impacts of Mittag-Leffler, Acta Mathematica, and Sweden on the development of mathemat-

ics. To be clear, although the notions of scientific and mathematical progress are related, the

progress of mathematics and the rhetoric of scientific progress must be carefully distinguished

from one another. While one Italian went so far as to link Acta Mathematica directly to the

promotion of scientific progress, it is difficult to argue that this connection was generally under-

stood.67 That they understood Acta Mathematica as a vehicle for the progress or development

of mathematics, however, is more evident.

In 1916 Volterra, who as we shall see connected Mittag-Leffler and his work to mathematical

progress on multiple occasions, summarized what he believed to have been the key features of

the “rôle joué par les Acta Mathematica dans les progrès des mathématiques” in an accolade

written for the occasion of Mittag-Leffler’s 70th birthday. This appears in a letter written to

Nørlund. Volterra wrote:

“Mr. Mittag-Leffler proposed to found in Sweden a journal of mathematics having a

very broad character which could gather together the work of mathematicians from

all countries. He has not accepted in a passive way the memoirs which were presented

to him, but he understood that the active role of a director of a scientific journal is

to seek authors and work. He discovered young scientists at the beginning of their

careers and he has published [their] researches beside those of already well-known

authors. It is only afterwards that these young scientists became famous, and very

often it is the works published in Acta which made them known in the mathematical

world and contributed to their renown. [. . . ]
67A letter from Giovanni Rizzo, the rector of the University of Messina, to Mittag-Leffler dated 19 February

1926 contains the passage: “My colleagues who deal with mathematics need your [journal] which is so powerful for
studies and the progress of science.” Letter from Rizzo to Mittag-Leffler, 19 February 1926, Institut Mittag-Leffler.



182 CHAPTER 6. ROLES OF AN INTERNATIONAL JOURNAL

While traversing the collection of Acta Mathematica one can follow progress which

was achieved recently in all branches of mathematics. It is enough for me to quote

the theory of functions and the memoirs which appeared in Acta on this subject to

point out the interest which the works published in this journal raised. [These works]

form a fundamental body of research in the history of analysis.

The director of Acta, by pushing the authors to make their ideas known and by

presenting their work to the public, exerted a twofold action on [our] minds for the

progress of mathematics. It is only an eminent scientist like Mr. Mittag-Leffler, with

an untiring authority, who constantly traversed Europe while remaining in personal

contact with mathematicians of different schools, who could achieve such a lofty goal

and be so useful to the development of mathematics.”68

To Volterra, the development of and accumulation of research results, the diversification of the

field, and the larger number of mathematicians and likely students as well, thus constituted

progress. And, according to his understanding, Mittag-Leffler supported these forms of progress

in particular by facilitating local, regional, and trans-national communication and by nurturing

young talent. Understanding mathematical progress in this way, emphasizing the “output” of

mathematicians and the expansion of the existing base of mathematical knowledge seems to

reflect the general emphasis on the good of scientific progress for material, economic, and social

gain characteristic of that period and within that context.

Volterra’s understanding of the roles played by Acta Mathematica in the development of

mathematics was influenced by his own relationship to the journal and with Mittag-Leffler.

When he wrote to Nørlund of Mittag-Leffler’s discovery of young talents and the contributions

of Acta Mathematica to their renown he was surely reflecting in part upon his own experiences

with Acta Mathematica. However, his remarks also illustrate the perceived importance of bod-

ies, organizations and individuals supporting research developments in this Italian climate of
68“M. Mittag-Leffler s’est proposé de fonder en Suède un journal de mathématiques ayant un caractère très

large et qui pourait reunir les travaux des géomètres de tous les pays. Il n’a pas accepté de une manière passive
les mémoires qui lui ont été présentés, mais il a compris que le rôle actif d’un directeur d’un journal scientifique
est de chercher les auteurs et les travaux. Il a decouvert des jeunes savants au commencement de leurs carriere
et il en a publié les recherches à coté de celles des auteurs déja bien connus. Ce n’est que après que ces jeunes
savants sont devenus célèbres et bien souvent ce sont les travaux qui ont été publié dans les Acta qui les ont fait
connaître au monde mathématique et ont contribué à leur renommée. [. . . ] En parcourant le recueil des Acta
Mathematica on peut suivre les progrès qui se sont accomplis dans les derniers temps dans toutes les branches
des mathématiques. Il me suffit de citer la théorie des fonctions et les mémoires qui ont paru dans les Acta sur
ce sujet pour rappeler l’interêt qui ont soulevé les travaux publiés dans ce journal. Ils forment un ensemble de
recherches fondamental dans l’histoire de l’analyse. Le directeur des Acta en poussant les auteurs à faire connaître
leurs idées et en présentant leurs travaux au public a exercé une double action sur les esprits pour l’avancement
des mathématiques. C’nest qu’un savant eminent comme M. Mittag-Leffler ayant une autorité infatigable et qui
a toujours parcouru l’Europe en restant en contact personnel avec les mathématiciens des différentes écoles qui
pouvait atteindre un but si élevé et être si utile au developpement des mathématiques.” Letter from Volterra
to Nørlund, 18 April 1916, Institut Mittag-Leffler. This letter is found within the folder containing letters from
Volterra to Mittag-Leffler.
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“scientific consciousness”.

Volterra claimed that Mittag-Leffler contributed to the progress of mathematics through three

important features of his editorial and publication practices: the high scientific standard of the

journal, achieved through Mittag-Leffler’s active search for authors and work; Mittag-Leffler’s

cultivation and promotion of young talent through Acta Mathematica; and the “international”

character of the journal, which diffused important results to mathematicians of different schools

and different nations.

For several reasons one must interpret such remarks somewhat cautiously. That Volterra’s

letter to Nørlund was written in the midst of the First World War when many lamented the

damages that a lapse in international cooperation and communication could bring to areas of

science and culture, surely influenced its tone. Possibly more important to consider in this

respect is the fact that Volterra’s words represent a tribute to Mittag-Leffler on his birthday and

may have actually been solicited as such. This would suggest that flattery is another factor must

be taken into account. In any case, one would not expect critical remarks on such an occasion,

and certainly not from an old friend. One must not, however, discredit Volterra’s unwavering

adherence to his convictions, and specifically his faithful loyalty to the Risorgimento ideals of

liberty and democracy, his belief that science must not remain bounded by national borders,

and his concern for maintaining the links between Italian scientists and those of foreign circles

(Israel & Nurzia 1989, p. 126).69

This suggests that while one can reasonably expect a certain degree of respectful commenda-

tion, Volterra chose to highlight characteristics of Acta Mathematica and Mittag-Leffler’s editorial

practices which he truly valued in light of their adherences to his principles within science and

politics.

Moreover, this was not the first time that Volterra commended Mittag-Leffler for his work

on Acta Mathematica in the favour of mathematical progress. In a letter dated 8 August 1896

Volterra expressed his sympathy for Mittag-Leffler, who at the time was struggling to secure

funding for Acta Mathematica. Support from the Swedish government, which had amounted to

4000 crowns annually since 1884, was cut to 3500 in the spring of 1895, a troubling turn of events

in light of the substantial annual deficits which totaled between 3000 and 4000 crowns at that

point in time (Stubhaug 2010, p. 428). Volterra wrote:

“I learned with great regret [. . . ] of the maliciousness you faced in connection with

the state subsidies for Acta. But if you fight against your enemies you can be sure to

have with you those of us who love mathematics, who are interested in its progress
69Volterra’s character has also been documented in (Guerraggio & Nastasi 2005) and (Goodstein 2007), the

former which highlights in particular his faith in scientific internationalism, and the latter which details Volterra’s
standpoints at various stages in his life and career with respect to politics and scientific communication and
cooperation.
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and who depend with the greatest interest on the works that you continue with so

much courage for the good of science.”70

Ten years later, in a letter to Mittag-Leffler dated 25 October 1906 Volterra connected Acta

Mathematica to mathematical progress once again, citing the devotion of the Swedish King in

supporting the journal as a “dazzling example”71 of his contributions to the progress of math-

ematics. While the flattering tone of this letter was almost undoubtedly connected, in part,

to the fact that the King had recently bestowed upon Volterra a scientific honour, Volterra’s

consistent linking of Acta Mathematica to mathematical progress over the span of twenty years

in light of his own attention to promoting the progress of mathematics through among other

things the Società Italiana per il Progresso delle Scienze is highly suggestive of a deep-seated

belief. Furthermore, while politeness and flattery are reasonably expected within the contexts

of Mittag-Leffler’s birthday celebrations and Volterra’s award, reference to Acta Mathematica as

an instrument of development and progress is not.

Let us return to Volterra’s 1916 remark that Acta Mathematica was a journal which gathered

together works from mathematicians of all countries. Concerning the roles of journals in initiating

international cooperation between mathematicians Brigaglia has remarked that “it is only natural

that the first steps in this direction were taken by countries then considered neutral”, citing

Sweden’s Acta Mathematica (1882), Italy’s Rendiconti del Circolo Matematico di Palermo (1887),

and Switzerland’s L’Enseignement mathématique (1889) as examples (Brigaglia 2002, p. 186).

While one may question the “naturalness” involved, neutrality afforded a cachet of impartiality.

In his own letter to Nørlund of 11 March 1916 Levi-Civita broached the issue of Swedish

neutrality as an important factor in the positions of Mittag-Leffler and Sweden as mediators

between scientists and nations in favour of constructive scientific work. He wrote:

“Your noble Scandinavian country, which is positioned so highly in every manifesta-

tion of intellectual and social life, and finds itself happily distanced from the frightful

European conflict, can pursue, better than any other, fecund and beneficial scientific

work by developing substantial and friendly international collaboration as Acta Math-

ematica has always done. I wish with all my heart that my Swedish colleagues can

continue the glorious tradition of Acta, thus precisely holding the torch of scientific

brotherhood and human solidarity.”72

70“J’ai appris avec bien de regret [. . . ] des méchancetés qu’on vous a fait à propos de la subvention de l’état
pour les Acta. Mais si vous luttez contre vos ennemis vous pouvez être sûr d’avoir avec vous tous ceux qui
aiment les mathématiques, qui s’interessent à leurs progrès et qui suivent avec le plus vif interêt l’oeuvre que
vous poursuivez avec tant de courage pour le bien de la science.” Letter from Volterra to Mittag-Leffler, 8 August
1896, Institut Mittag-Leffler.

71“un example éclatant”; Letter from Volterra to Mittag-Leffler, 25 October 1906, Institut Mittag-Leffler.
72“Votre noble pays scandinave, qui tient une place si elevée dans toute manifestation de la vie intellectuelle et

sociale, se trouvant par bonheur à l’écart de l’affreux conflict européen, peut poursuivre mieux que tout autre les
oeuvres fécondes et bien faisantes de la science, en développant, comme l’ont fait toujours les Acta Mathematica,
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We see that while Volterra praised the high scientific standard and the distribution of the journal,

Levi-Civita wrote instead on the role of Acta Mathematica in maintaining sympathetic interna-

tional cooperation, scientific fraternity, and human solidarity, reflecting common sentiments of

the time.

As in the case of Volterra’s letter, it is prudent to interpret such remarks with care, for this,

too, was written during the First World War and intended as a tribute to Mittag-Leffler and his

work on the occasion of his 70th birthday.

While politeness and flattery may have influenced its tone, however, that Levi-Civita would

focus on the issue of scientific fraternity is consistent with his political stance during the war. In

contrast to Volterra, who actively enlisted support for Italian intervention through a propaganda

campaign, and who immediately and voluntarily joined the Italian Army Corps of Engineers upon

Italy’s entrance on the battlefield,73 Levi-Civita was a socialist who, when the Socialist Party

of Italy divided over the matter of Italian intervention in the First World War, remained in the

non-interventionalist camp (Goodstein 1984, p. 610).

Let us now shift focus by turning to the second question (comprised of two parts) posed in

the opening of this chapter, concerning the ways in which we might reconcile the specialized

nature of Acta Mathematica and Mittag-Leffler’s aim of uniting the foremost mathematicians

of different countries, and the ways in which the specialized nature of the journey related to its

value as a contribution to the develop of mathematics.

Specifically, let us consider the significance of bringing together a group of eminent math-

ematicians, many of whom conducted research within the same general area of mathematics.

Mittag-Leffler himself reflected upon this in an opinion piece entitled “Our contribution to sci-

entific cooperation”, published on 15 March 1919 in the Swedish newspaper Afton-Tidningen.

In it, Mittag-Leffler addressed questions posed to him by the newspaper about his opinions on

the outlook for international scientific cooperation after the war, and on the success of his journal

in remaining international during the war. Concerning the latter topic, Mittag-Leffler began by

explaining that particular individuals had been instrumental in ensuring the early success of

Acta Mathematica, and specifically Hermite, Weierstrass, Poincaré and Cantor.74 Mittag-Leffler

continued, however, by remarking upon the significance of works which had followed from the

une substantielle et sympathique coopération internationale. Je souhaite de tout coeur aux collègues de Suède
de pouvoir continuer la tradition glorieuse des Acta, en gardant ainsi precisement un flambeau de fraternité
scientifique et de solidarité humaine.” Letter from Levi-Civita to Nørlund, 11 March 1916, Institut Mittag-Leffler.

73Later, Volterra would work at the Aeronautics Institute in Rome to conduct warfare experiments on airships
in Tuscany, and to test phonotelemetric devices on the Austrian front (Goodstein 1984, p. 610).

74The fact that Mittag-Leffler mentioned these names is worthy of remark. While Poincaré and Cantor clearly
contributed a number of scholarly works to the journal which surely influenced its profile in its early years of
publication, as indicated in (Barrow-Green 2002), the roles of Weierstrass and Hermite are less clear. Indeed,
neither of them published many articles in the journal, though as mentioned in Chapter 3 Hermite contributed
financially to the establishment of the journal with a sum of 1000 crowns. In light of this, Mittag-Leffler’s “name-
dropping” in connection with the latter two individuals may represent an attempt to reinforce his authority in
the field to his fellow countrymen.
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contributions to the journal made by these eminent mathematicians.

Cantor’s work in Acta, for instance, had led Bendixson to further the theory of sets of points,

which led to Jules Tannery’s work on the subject. Similarly, Mittag-Leffler asserted, it was only

after the American George Hill published his work on celestial mechanics in Acta Mathematica

he was honoured by the Royal Astronomical Society in London by receiving a medal and being

named a foreign member. Poincaré then, later in the same year in which Hill’s work appeared

in Acta, added to Hill’s findings the foundation on which they were based, and Mittag-Leffler’s

student von Koch engaged in further research on both of their theories.75

This provides a partial answer to the second question I have posed in this connection. That

is, uniting mathematicians working on the same general area of mathematics and ensuring that

they were reading the same body of texts was conducive to new research developments.

Let us return to Volterra’s 1916 remarks to Nørlund concerning the “rôle joué par les Acta

Mathematica dans le progrès des mathématiques”. Interestingly, Volterra indicated that he

understood the character of Acta Mathematica to have been “very broad”, such that progress

could be followed “in all branches of mathematics”, but he chose to remark specifically on the

works in the theory of functions which had appeared there. In his letter to Nørlund Volterra

wrote:

“It is enough for me to quote the theory of functions and the memoirs which appeared

in Acta on this subject to point out the interest which the works published in this

journal raised. [These works] form a fundamental body of research in the history of

analysis.”

Volterra saw these works in analysis as having attracted a particular attention, and under-

stood that by generating a lively interest in this subject, they led to the development of new

results. In this way, Mittag-Leffler’s activities in pushing authors to make their ideas known

and in presenting these ideas to the public contributed directly to the progress of mathematics.

Moreover, this process by which new results were inspired by works published in Acta Mathemat-

ica was surely amplified by the fact that the majority of works published concerned roughly the

same area of mathematics, highlighting the significance of the specialized nature of the journal.

6.7.3 Roles of Acta Mathematica in Italy: Additional Remarks

Above I have discussed a number of reasons for which Italian mathematicians published specific

works in Acta Mathematica, and functions the journal potentially served within the Italian

community. At this point, several additional remarks are warranted. In light of the fact that

the Italians who published in Acta submitted the majority of their works to Italian periodicals,
75Although one might question the use of Mittag-Leffler’s remarks appearing in such a political context, it

appears that his reflection was not inaccurate, as we shall see in the following paragraph.
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the journal for the most part appears to have functioned primarily as a supplement to the

publications of the Italian academies and the other national venues and not as a replacement.

This is unsurprising; beyond the matters of easier access to local publications and the possibilities

they provided for publishing works in progress, as well as the perceived importance of maintaining

and strengthening local periodicals, while international recognition was doubtless useful, in order

for a mathematician to advance his career within the Italian context his peers would need to

know about his work.76 Furthermore, it was faster, and sometimes significantly so, to publish

locally, which could prevent priority disputes.77 And, as we have seen, it was possible to publish

in Acta Mathematica results which had already appeared elsewhere, as well as comprehensive

works far longer than those appearing in the publications of the Italian academies. This suggests

that an individual might have benefited from publishing short accounts of his research locally,

for instance in the transactions of an academy, which were intended for brief announcements

of very recent results, and then preparing a longer memoir for Acta Mathematica to ensure a

significantly larger foreign readership.

In conducting my analysis of the roles of Acta Mathematica in Italy I referred to three example

papers, one each by Volterra, Brioschi, and Casorati. Each appeared in Acta Mathematica in

1889 or 1890. On one hand, selecting three papers which appeared so close together and so

early in the history of the journal provides evidence of the rapid growth of the reputation of

Acta Mathematica in Italy, and sheds light on an important period of the history of the journal

and furthermore of mathematics in Italy. On the other hand, however, it is necessary to take

into account the possibility that these examples are not representative of the Italian use of the

journal during other historical periods. One might wonder specifically whether the Italian use

of Acta Mathematica changed as the Italian mathematical community developed.

In this connection, one notes that half of the works written by Italian mathematicians pub-

lished in Acta Mathematica appeared before 1900, and eight between 1886 and 1890. That this

was the case was surely influenced by Mittag-Leffler’s solicitation of articles, for this period co-

incides with the rapid establishment of the reputation of Acta Mathematica. Accordingly, the

publication practices of the journal during these years reflect Mittag-Leffler’s efforts to secure a

solid base of contributors on which he could continue to draw.

In contrast, one might characterize the years between roughly 1890 until the First World War

as a period of continued growth for Acta Mathematica and also for Mittag-Leffler’s reputation
76Furthermore, some might actually have objected to too many foreign publications, especially under the rise

of Fascism in Italy during the 1930s, underlining the importance of publishing locally and nationally.
77Enriques, for instance, expressed frustration over the fact that it took two years for (Enriques & Severi 1909)

to appear in print. He submitted the work in December of 1907, and contacted Mittag-Leffler in July of 1908 to
indicate that he and Severi hoped to receive the proofs soon, in establishing priority for the results. In November
of 1909 Enriques contacted Mittag-Leffler again, writing: “Il y a déjà longtemps que nous avons reçu et corrigé
les épreuves, il ne s’agit désormais que de quelques pages à fixer, et cependant le mémoire n’est pas prêt. Il y
aurait intérêt pour nous à ne pas prolonger ce rétard; et c’est pourquoi je vous adresse la prière de solliciter de
votre part la publication du mémoire.”
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as a mathematician and editor. These years are marked by an expansion of the contributor base

in Italy and an increase in unsolicited submissions from Italian contributors, which suggests

that the journal satisfied the aims of the authors, and in particular those of making Italian

results known abroad.78 This development is consistent with the enduring post-unification aim

of entrenching the nascent national mathematical community within the international space of

mathematics.

Naturally, in light of the onset of the First World War, the years between 1914 and 1918

mark a period of suspended communication and publication in keeping with the disruptions of

the European postal services and interdiction of supplying foreign materials to enemy countries.

They also reflect, moreover, the preoccupation of some mathematicians with war-related endeav-

ors, and the fact that some of them actually served in battle, Volterra representing a notable

example.

That fewer Italians turned to Acta Mathematica from 1918 onward, however, deserves remark.

During the years following the war it is clear that Italian mathematicians published few papers in

Acta Mathematica. In contrast, the Rendiconti published a very large number of works by Ital-

ians, indicating that the amount of mathematical activity had not dropped off. This development

may be partly explained by the fact that Mittag-Leffler’s Italian network of correspondents and

contributors appears to have been based primarily on several prominent members of roughly his

own generation, with the exception of Volterra. These were, for the most part, mathematicians

engaged primarily in work on topics in analysis or mathematical physics. Furthermore, several of

them died around the turn of the century, Beltrami in 1900, Brioschi in 1897, Casorati in 1890,

and Dini in 1918. Mittag-Leffler’s contact with the next generation of Italian analysts, among

others Leonida Tonelli (1885–1946), Mauro Picone (1885–1977), Giuseppe Vitali (1875–1932),

and Guido Fubini (1879–1943), was significantly more limited.79 As community leadership in

mathematics in the Italian context passed to algebraic geometers (the fashion in which this oc-

curred was complex; see Guerraggio & Nastasi 2005), the importance of Acta Mathematica as a

publication venue for that community may have decreased further.

It thus appears as though the greatest use of Acta Mathematica by Italian contributors

coincides roughly with the period in which certain Italian figures in analysis and mathematical

physics played a leading role in their respective disciplines; when German research in these
78I note here that two “anomalies” in the history of the journal mark the period between 1890 and 1914; these

are the three volumes honouring Niels Henrik Abel (26, 27, and 28) which appeared in 1902, 1903, and 1904, and
volume 38 of 1921 which honoured Poincaré. These can be considered anomalies in the sense that when compiling
these volumes Mittag-Leffler sought works of a much more specific nature than those he published within ordinary
volumes.

79This is very clear based on his incoming letters. Mittag-Leffler received only one letter from Vitali, and no
mail from Tonelli, Picone, or Fubini. Vitali’s letter, written 17 January 1900, is interesting. With it he submitted
a paper to Mittag-Leffler containing a result he thought could not find a better place than in Acta Mathematica.
The paper did not appear, and Vitali did not write any other letters to Mittag-Leffler. Letter from Vitali to
Mittag-Leffler, 17 January 1900, Institut Mittag-Leffler.



6.7. ROLES OF ACTA MATHEMATICA IN ITALY 189

areas exploded, Italy lost its leadership there and experienced a relative decline. However, the

reputation of the journal, perhaps in light of its perceived contributions to mathematical progress,

not to mention the fact that it continued to publish works by some of the major mathematicians

of the time, remained strong, especially during and following the First World War.80 Moreover,

during this period the symbolic role of the journal to certain Italians, forged in part through the

politically (and hence scientifically) neutral position of Sweden, a position Mittag-Leffler would

exploit in this connection as I shall soon discuss, emerges especially clearly.

Nabonnand has remarked that Mittag-Leffler structured around Acta Mathematica a net-

work of both regular and occasional collaborators which made the journal impossible to circum-

vent in European circles (Poincaré & Mittag-Leffler 1999, p. 22). One might wonder whether

Mittag-Leffler was more connected, either personally or professionally, to the Italian mathemat-

ical community than he was to other communities, and whether Italian mathematicians were

more connected to Mittag-Leffler than they were to other editors. Clearly Mittag-Leffler com-

municated with a large number of Italian mathematicians, some occasionally and some regularly.

He also visited Italy a number of times over the course of his career. Arild Stubhaug suggests

that this connection was developed early in Mittag-Leffler’s career, as a product of Weierstrass’

influence. That is, if Mittag-Leffler had not taken the chair of mathematics at Helsinki, he might

have spent a year with Betti in Italy instead, an idea that Weierstrass had evidently entertained

for him (Stubhaug 2007, p. 275). When Mittag-Leffler’s sister Anne-Charlotte Leffler married

the Italian mathematician Pasquale del Pezzo81 (1859–1936) and gave birth to their son Gaetano

Gösta Leffler del Pezzo in 1892, this surely solidified Mittag-Leffler’s connection with the nation.

Stubhaug indicates that following his sister’s death in 1892, Mittag-Leffler took it upon himself

to look after Gaetano’s future, and could not visit Naples without seeing with his own eyes how

Gaetano was managing there (Stubhaug 2007, p. 22).

In addition, as alluded to in Section 6.1, Table 6.3 suggests that more connections existed

between Mittag-Leffler and the Italian community than in other non-Scandinavian, non-central

nations. This is further suggested by the fact that the Italian contributions were written by a

number of different individuals, in contrast, for instance, to the six articles by Dutch authors

published in the journal between 1882 and 1889, five of which were written by Stieltjes, a protégé

of Mittag-Leffler’s mentor Hermite. To some extent, however, this simply reflects the number

of mathematicians in Italy at that time, and moreover mathematicians engaged in research of

interest to Mittag-Leffler (whether in terms of content or quality) compared with other nations.
80Authors with papers appearing in Acta Mathematica in 1920 included Ludwig Bieberbach (1886–1982),

Gaston Julia (1893–1978), Paul Appell (1855–1930), G.H. Hardy (1877–1947), Georg Pólya (1887–1985), David
Hilbert (1862–1943), Frigyes Riesz (1880–1956), Levi-Civita, and Edmund Landau (1877–1938). Notably, they
also represent individuals emanating from a number of nations, namely Germany, France, England, Italy, and
Hungary.

81The two met when Anne-Charlotte accompanied Mittag-Leffler to Naples in 1888 (Stubhaug 2007, p. 21).
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Concerning whether or not Italian mathematicians were more connected to Mittag-Leffler

than other editors, it is likely that this was the case for Volterra, at least early in his career, in

light of their personal relationship and his rather substantial contributions to Acta Mathematica.

It is more difficult to make this claim for other members of that community, particularly those

such as Casorati who died early in the history of the journal.

As for journals, let us finally consider the implications of the extensive readership of Acta

Mathematica more generally. As the Italian case demonstrates, this journal served not only as

a showcase for Scandinavian mathematical talent but also provided a means for foreign math-

ematicians to reach a broad and geographically dispersed audience. Scientific communication

made possible through this journal, however, as with non-academy journals in general, was

controlled by its editor. Mittag-Leffler’s abilities to act as such a “gatekeeper” to international

communication were validated, so to speak, by his contemporaries. His position as editor of Acta

Mathematica, widely-distributed and at the front rank of mathematical periodicals, thus afforded

him the opportunity to make his own statements concerning the structure of an international

sphere of mathematics and the membership and hence status of individuals and local groups

within it during a critical period for the internationalization of the discipline (see Gizycki 1973,

p. 476), conferring power on communities by virtue of their association with the journal. What

is more, the statements of Italian mathematicians on the apparent role of Acta Mathematica in

the progress of mathematics suggest that they were receptive to the information Mittag-Leffler

provided. In this sense Mittag-Leffler, by publishing works from peripheral and even fledgling

research communities (such as his own, one might add), had the potential to “even the playing

field” by aiding local contexts in decreasing what we might think of as their “effective professional

distances”, to adopt Crawford’s terminology in (Crawford 1992). Ultimately, however, and quite

reasonably, Mittag-Leffler still published a substantial proportion of works which originated in

the accepted mathematical centres.

6.8 Mittag-Leffler on International Journals as a Contribution

Let us now shift focus once again to Mittag-Leffler, and consider his own understanding of the

“importance” of Acta Mathematica not only in Sweden and Scandinavia but in the broadest sense.

In his 1919 piece “Our contribution to scientific cooperation” for Afton-Tidningen (see Section

6.7.2), following his remarks on the new works generated by Hill’s paper on celestial mechanics

which was in Acta Mathematica, Mittag-Leffler offered some specific remarks concerning his

understanding of the importance of international journals. Specifically, he provided his reflections

on what he saw as certain fundamental differences between nationally-based and “international”

journals. He wrote:

“The real and true science is inherently international. Regardless of where results
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were published, they will always, if they are of importance, at some point be noticed.

Yes, this may be true, but when and how? Will they be noticed soon enough that

they form a part of the constantly ongoing development of science, or first when

science is already well past them and they may be noted as a historical curiosity?

Scientific literature is flooded, and during the last decades in particular has been

flooded, with publications from different countries. The vast majority of these have

little or nothing new to say. A national journal is bounded by many considerations.

It cannot easily reject the work of its countrymen of a certain position. But this

position does not at all correspond, let us say ‘from time to time’, to the value of the

contribution, and so it happens that for the reader it becomes a task of little profit to

wash the gold from the dirt. [. . . ] An international journal, if it succeeds to invite as

a rule only the best [works] from different countries, is on the other hand certain to

always be read and noticed [emphasis mine]. I can refer to cases when authors write

to me: [. . . ] To begin, during the course of the work I publish my investigations in

the journals of my own country. However, when I am completely finished, I come to

you with a summary of the important things I have found, and which are such that

I dare to present before an international audience.”82 (Mittag-Leffler 1919, p. 7)

According to this statement, to Mittag-Leffler, international journals served a special function for

élite mathematicians. Not only did they serve as a meritocratic filter for a subset of the best works

from all countries, they also — provided the quality of their contents was uniformly high (at least,

according to his understanding) — ensured that important mathematical developments would

always be “read and noticed” in a timely fashion. This appears to have been the primary sense in

which he saw Acta Mathematica as a contribution to the development of mathematics. However,

as suggested by the practices of several Italian mathematicians in utilizing Acta Mathematica,

as discussed above, Mittag-Leffler understood that such journals functioned naturally alongside

those of a more local nature, and not as a replacement. An international journal contained

the highlights of one’s work; local journals typically contained a more complete archive of one’s
82“Den rätta och verkliga vetenskapen är till sin natur internationell. Likgiltigt var resultaten publicerats, de

komma dock alltid, om de äro av betydenhet, att en gång beaktas. Ja, detta må vara sant, men nar och huru?
Komme de att beaktas så snart, att de bilda ett led i vetenskapens ständigt fortgående utveckling eller först,
sedan vetenskapen redan hunnit förbi dem och de möjligen bli annoterade som ett historiskt kuriosium? Den
vetenskapliga litteraturen översvammas och har särskilt under sista årtionden från olika länder översvammats av
publikationer. Det ojamförligt största antallet av dessa ha litet eller intet nytt att säga. En nationell tidskrift
är bunden av många hänsyn. Den kan ej gärna tillbakavisa bidrag av landsmän i en viss ställning. Men denna
ställning motsvaras, låt oss säga “understundom”, alls icke av bidragets värde. Så händer då, att det för läsaren
blir ett oftast föga lönande arbete att utvaska fuldet från slagget. [. . . ] En internationell tidskrift, om den
lyckas att från olika länder som regel bjuda endast det bästa, är däremot säker att alltid bli läst och beaktad.
Jag kan uberopa fall, då författare skriva till mig: Nu att börja med publicerar jag under arbetets förtgång
mina undersökningar i eget lands tidskrifter. När jag däremot är fullt färdig, kommer jag till eder med en
sammanfattning av det väsentliga jag funnit och vilket är sådant, att jag våger framlägga det för en internationell
publik.”
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research activities and the background matter on which the more significant works were based.

While Mittag-Leffler had intended from 1882 for his journal to address “Des mathématiciens

éminents dans tous les pays”, a point which is clear from the communiqué contained in the first

volume, his use of the term “international” in describing his journal had acquired a new political

connotation from the onset of the First World War; indeed, the notion of “international” had

shifted so much from roughly 1870 that Crawford, Shinn, and Sörlin have broken what they

refer to as “cross-boundary science” into three periods, one from the Middle Ages to the French

Revolution, one from the mid-19th century until 1914 marked by nationalism, and one from 1914

during which the progressive so-called “denationalization” of science took place. In particular, his

use of this term at that point in time appears connected to a very particular message he wished

to convey in both local and foreign circles, and to both mathematicians and laymen, concerning

the appropriateness of Swedes and Sweden as mediators in scientific and cultural matters.

With this in mind, let us now address the final question I posed in the introduction to this

chapter, namely that which concerns the ways in which Acta Mathematica was innovative, and

the ways in which this innovative quality served to establish a niche for Mittag-Leffler and for

mathematics in Sweden. While the fairly specialized nature of the journal may have represented

a form of innovation, it is true that other journals naturally developed specializations as well.

With this in mind, and as Mittag-Leffler himself seems to have understood, the primary sense

in which I shall consider this journal to have represented an innovation stems from its role as an

“international” channel of communication.

Indeed, Acta Mathematica was rather unique in in its international character at the time

of its foundation. Even if we are to understand Crelle’s journal, which Mittag-Leffler himself

suggested “occupied the position as the premier international journal of the day”83 in the decades

prior to the Franco-Prussian War (see Mittag-Leffler 1915), as “international”, the sense in which

it may have been so clearly differed from that of Acta Mathematica. Contrary to popular belief,

far from being international in its values, in the years prior to the foundation of Acta Mathe-

matica Crelle’s journal was overwhelmingly German. In the twenty volumes of Crelle’s journal

published between 1868 and 1879 (volumes 68 through 87) one sees 347 papers by Germans,

Austro-Hungarians, and Swiss Germans; 22 papers by French authors, of which a large propor-

tion were short notes by Hermite from letters written, for example, to Borchardt; 11 papers by

British authors, a total which counts Sylvester as British and not American, and which rep-

resents primarily works by Cayley and Sylvester; three papers by Italians; and six papers by

individuals from other countries (Sweden, Russia, Finland, Norway, and the United States). No-

tably, Crelle’s journal contained very few translations, and seven of the volumes did not contain

any non-German papers. Thus, while earlier and later volumes may have been somewhat more
83“Frelles efter sin upphofsman ben|"amda tidskrift hade icke utan skäl under årtiondena före kriget intagit

rangplatsen af tidens främsta internationella matematiska tidskrift.”
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“international”, in the period right before Mittag-Leffler founded Acta Mathematica it was not;

it was 90 percent German.84,85 As such, while the self-avowedly international character of Acta

Mathematica was a construction, to be sure, it was one expressly designed to put mathematics

from different “schools” together, before a large public.

Having established contact with both the French and German mathematical establishments

shortly after the Franco-Prussian War, Mittag-Leffler capitalized on his network of contacts

within both France and Germany to establish a journal which aimed at interacting regularly

and extensively with mathematicians of both contexts, not to mention a host of others. Several

decades later, after the onset of the First World War, Mittag-Leffler would again find himself

in a position in which being formally outside of conflict provided a unique opportunity; at that

time, Swedish mathematicians, in light of their politically neutral position, were (in his view)

among the best suited to take on a role as international mediators in science.

In that sense, this niche for Acta Mathematica within the international space was defined

first by Mittag-Leffler’s extensive network (on this matter see Barrow-Green 2002, p. 140) and

then solidified by Sweden’s neutral position during the war, as highlighted in Levi-Civita’s 1916

remarks to Nørlund concerning the distance of Sweden from the conflict which ensued. In fact,

during the war Mittag-Leffler played upon Swedish neutrality in emphasizing the special role

of Sweden in scientific reconciliation. In response to an international inquiry conducted by the

Svenska Dagbladet in 1915, for instance, he provided a powerful image of mathematics and war,

emphasizing the dedication of mathematicians to their discipline above all else, and, notably,

their desire to continue contributing to a common, international journal in spite of the battle

which raged on.86

84In fact, in seven of the volumes there were no non-German papers at all.
85Moreover, Crelle’s journal was based not merely in Germany, but in Berlin. Indeed, one of the reasons

behind the founding of Mathematische Annalen in 1868 by Neumann and Clebsch was that the values of Berlin
mathematicians were being very rigorously enforced by Crelle, so that papers in Clebsch’s brand of algebraic
geometry were not being accepted. What is more, there was no specific attempt made by the editors to seek
papers from across the mathematical world, either.

86This inquiry demonstrates that Mittag-Leffler was by no means the only Swede concerned with the state of
international cooperation in science and culture during and following the war. It was based on the following two
questions: “In which consequences will the war come to result for international cooperation in areas of science and
culture? After peace is concluded, to which degree will we meet difficulties in re-establishing the connections that
the practitioners of science, literature, and art entered into for the advancement of spiritual interest, but which are
now shaken because of the interests and opposing feelings which have arisen and intensified during the war?” The
newspaper received 63 responses to the letters they addressed to the märkesmän (“men of distinction”; one woman,
however, was addressed, namely Violet Paget (1856–1935) of England who wrote under the pseudonym Vernon
Lee) within science, literature, and art. These were translated into Swedish and published collectively in a small
volume. The majority came from Germany – 16 – while 14 came from England, 11 from France, 7 from Sweden
(one of which was written by Mittag-Leffler), 5 from Austria, 2 each from the Netherlands, the United States, and
Norway, and one each from Belgium, Denmark, Italy, and Spain. Some of the responses to this inquiry can be
found in German in the Suddeutsche Monatshefte, August–October 1915. Of the 63 individuals who responded,
only two were mathematicians, namely Mittag-Leffler, and Bertrand Russell of England. The majority of the
märkesmän were university professors, in history (general, art, or literature), economics, philosophy, physics,
chemistry, botany, theology, law, sociology, or classics. Others included novelists or poets, arctic explorers and
oceanographers, surgeons and physicians, and artists.
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One especially compelling anecdote he included reads:

“A twenty year old German had sent me a manuscript of extremely good substance.

I asked him to rework a few points and provide certain additions. He answers from

a German trench on a piece of notebook paper, on which he has written in pencil

that he is using his free moments to prepare the changes and additions I wished.”87

(Mittag-Leffler 1915)

Another eloquent version of this message can be seen in Figure 6.1, a clipping of this newspaper

article with the headline: “International cooperation in mathematics carries on unhindered by

the war; contributions to the common journals are sent in even from the trenches.”88

Mittag-Leffler emphasized to the reader that in his thirty-three years of editing Acta Math-

ematica he had never seen such a great number of important works piled on his desk, all of

which had arrived after the outbreak of the war. That mathematicians continued to contribute

to an international journal in spite of their differences was proof to him that mathematicians

in the different countries had “a common wish to preserve the international relations which the

war threatens to break, as well as the natural thought that the connecting link ought to be

established through a country like ours [Sweden], which, with bonds of friendship everywhere,

has so far successfully remained out of the conflict.”89

Ultimately, Mittag-Leffler’s vision of Swedish mathematicians as international mediators

seems to have been shared, though the extent to which this was a product of his own “ad-

vertisement” is unclear. Bertrand Russell (1872–1970), a well-known pacifist, wrote in response

to the same inquiry that he believed that Scandinavia and Holland, also neutral during the war,

must take charge of the reparation of the broken ties. He suggested that even before a declara-

tion of peace these countries could “endeavor to bring to the attention of the individuals within

the warring nations every statement in the enemy land that in some way is devoted to lessen-

ing the hate or promoting the return to a reasonable state of mind,” believing that neutrality

allowed for these roles to be fulfilled more effectively (Unknown 1915, p. 126).90 Similarly, the

physicist Arthur Schuster (1851–1934), the Secretary of the Royal Society in London, indicated

to Mittag-Leffler that the Royal Society of London attached a rather particular importance to

the admission of scientific associations from the neutral countries into organizations such as
87“En tysk 20-årig hade sändt mig ett manuskript af synnerligen framstående innehåll. Jag bad honom i ett

par punkter omarbeta detsamma samt förse det med vissa tillägg. Han svarar från en tysk skyttegraf på ett
med blyerts beskrifvet plån, att han använder sina lediga ögonblick för att utarbets de ändringar och tillägg jag
önskat.”

88“Det internationella samarbetet på matematikens område fortgår obehindradt af kriget; bidrag till de gemen-
samma fackskrifterna insändes t. o. m. från löpgrafvarna.”

89“[. . . ] en allmän önskan att bibehålla de internationella förbindelser kriget kunde hota att afbryta, samt
den naturliga tanke att förbindelseleden bör knytta öfver ett land som vårt, hvilket med vänskapsband öfverallt
hittills lyckats att stå utom striden.”

90As Sven Widmalm has indicated, however, some of the French responses reflected suspicion concerning the
ability of Swedish scientists to make objective and neutral judges (Widmalm 1995, p. 341).
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Figure 6.1: The highlighted passage reads: “International cooperation in mathematics carries on un-
hindered by the war; contributions to the common journals are sent in even from the trenches.” While
this headline was likely written by a journalist and not by Mittag-Leffler himself, it embodies clearly the
message Mittag-Leffler provided in this article. Furthermore, it demonstrates the role of journalists in
transmitting mathematics to the broader public.

the inter-Allied group which evolved into the International Research Council, to be discussed

shortly.91

I note, however, that while Mittag-Leffler and these individuals expressed optimism con-

cerning the situation for mathematical relations in the aftermath of the war, this was in stark

contrast to the attitudes of many learned men from the nations at war, particularly from the

Allied countries. I shall highlight here some of these responses to illustrate the extent to which
91In Stockholm, however, there were discussions as to the extent to which the Swedish Academies should become

involved with a new international organization. Mittag-Leffler believed it was asinine to boycott associations from
which Germany was prevented from joining. If the Swedish Academy of Science was invited to take part they
should accept, for only in this way could they work towards the rapprochement which everyone wanted; by
remaining outside, they would be blacklisted and would have no influence over developments at all (Stubhaug
2007, p. 648).
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nationalism became an element of scientific significance during these years. They ran the gamut

from statements that the Allied scientists should follow with interest what their German col-

leagues do, and that the purely scientific relations should be continued, but without sympathy or

friendly trust (from sociology professor Emile Durkheim (1858–1917), France, in Unknown 1915,

p. 168) to those calling for “the hanging or execution of high German officials”, for only after

such a purge could “a definitive reconciliation be possible on the neutral grounds of science and

literature” (the archaeologist Arthur Evans (1851–1941), England, in Unknown 1915, p. 101) to

the notion that Germans “could first regain their place when they, freed from militarism and

cleansed of the Prussian predator-like ferocity, have regained a human soul” (from literary his-

torian Gustave Lanson (1857–1934), France, in Unknown 1915, p. 176).92 The personal impact

of the war, however, cannot be ignored in interpreting such responses. While Mittag-Leffler did

not, for instance, lose any members of his family as a direct result of the conflict, not all shared

his experience in this respect.

Some of the Germans demonstrated a different and more conciliatory viewpoint, exemplified

by the remark “We will not and should not forget how much the world’s culture and science

and Germany’s culture and science have to thank French and English minds for” (from Sanskrit

professor Hermann Oldenberg (1854–1920), Germany, in Unknown 1915, p. 55). There was,

however, a certain bitterness; some wondered if it was truly profitable to develop personal rela-

tions with those [in this case the English] “who have so few abilities and goodwill to understand

other peoples” (from physics professor Wilhelm Wien (1864–1928), Germany, in Unknown 1915,

p. 88).

Mittag-Leffler had first-hand knowledge of these attitudes. Dauben has described one plan

of Hardy and Littlewood’s in this connection, which was to offer a short account of their work to

be published in the Göttinger Nachrichten “as a small contribution to the task of the reestablish-

ment of friendly relations”, a form of outreach from the Allied mathematicians (see Dauben 1980,

p. 264). However, Hardy feared the reactions of the Germans, their former friends, and sought

Mittag-Leffler’s advice. Mittag-Leffler responded by indicating that considered such demonstra-

tive behavior to be risky and likely to sabotage the task to which they set themselves. Instead,

he aimed to use his wide network of personal contacts and his memberships to numerous sci-

entific academies to their respective advantages, in order to acquire first-hand knowledge of the

attitudes and environments they, i.e. those who wished for reconciliation, faced; this would allow

them to develop an appropriate understanding of the actions they must take in bettering scien-

tific relations. In addition to inviting individuals connected with his journal to visit Stockholm,

Mittag-Leffler believed it would be necessary to visit London, Cambridge, Paris, and Rome him-

self, and to participate in the meetings of their scientific academies. He planned to do so as soon
92(Dauben 1980) describes similarly negative attitudes of certain Englishmen towards scientific communication

with German following the war.



6.8. MITTAG-LEFFLER ON THE IMPORTANCE OF INTERNATIONAL JOURNALS 197

as the worst of the tensions between the different countries had evaporated. As he wrote in a

letter to Nørlund dated 23 January 1919, “Once peace has been concluded, then it becomes the

cause of us mathematicians, to lead the way in ‘the reestablishment of friendly relations’ ”.93

Mittag-Leffler’s correspondences with Scandinavian colleagues are informative about what

he understood as the general mood which pervaded amongst Allied scientists following the war.

He described his travels upon his return home in a letter to Lindelöf, drafted 22 August 1920,

writing:

“Concerning my trip, I unfortunately lay ill for a long time in Egypt, but visited

England, France and Italy both on the trip down and on the way back and had the

opportunity to meet with their more eminent mathematicians. Picard is completely

unreasonable. He absolutely hates the Scandinavian countries, naturally Finland

included, since he considers that we all took Germany’s side during the World War.

[. . . ] In England and Italy, on the other hand, the position is in the highest degree

conciliatory, and one wishes nothing more than to rebuild the scientific relations

which were upset during the war. Volterra represents an exception. He is more

French than the Frenchmen themselves, but he has no one on his side.”94

Returning to the theme of this section, one must be careful not to interpret neutrality as indiffer-

ence or a total bowing out of engagement. Neutrality, too, is a decision, and its aim must be seen

in part as an effort to take an advantageous position for the future. Although Sweden remained

neutral during the conflict, the decision for Swedish neutrality was linked to a combination of

political and economic factors. Moreover, the reasons for supporting this policy differed between

political parties. The majority of Swedish liberals and social democrats, for instance, had sup-

ported a neutral policy for the nation since the end of the Napoleonic Wars when the country lost

more than a third of its area, including Finland, to Russia. Conservatives, on the other hand,

favoured neutrality during the First World War for the benefits it provided in connection with

trade, particularly with Germany, for during the early years of the war Germany relied upon the

importation of iron ore and foodstuffs from Sweden, a situation which the Swedes initially found

highly profitable (Scott 1988, p. 471-472).95

93“Når freden en gang blifvit sluten, då blir det vår, vi matematikere, sak att gå I spetsen för ‘the reestablish-
ment of friendly relations’ ”, See Letter from Mittag-Leffler to Nørlund, 23 January 1919, Institut Mittag-Leffler.

94“Vad min resa beträffar, så låg jag desvärre länge sjuk i Egypten men besökte på såväl utresan som på
hemvägen England och Frankrike samt Italien och hade tillfälle sammanträffa med deras förnämsta matematiker.
Picard är fullkomligt oresonlig. Han formligen hater de skandinaviska länderna, naturligtvis Finland inbegripet,
emedan han anser, att vi alla ståt på tysk sida under världskriget. [. . . ] I England och Italian är däremot
ställingen I högsta grad försonlig, och man önskar intet högra än att återuppbygga de vetenskapliga relationer,
som under kriget komme I olag. Volterra utgör att undantag. Han är mere fransk än franamännen själva, man
han har ingen mod sig.” See Letter from Mittag-Leffler to E. Lindelöf, 22 August 1920, Institut Mittag-Leffler.

95Recall, for instance, Mittag-Leffler’s 1914 remark to Nørlund that a defeat for France meant a defeat for
civilization, for science, for art and for all the idealistic in the world, as seen in Chapter 4.
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Accordingly, many members of the Allied nations considered Swedish neutrality and the

assertion of Swedes of their right to trade with belligerent countries to favour the Germans, and

by 1916 Sweden’s violation of the Allied naval blockade in the North Sea had plunged the nation

into a climate of political instability and a severe food shortage, which ultimately forced the

resignation of the Swedish Prime Minister Hjalmar Hammarskjöld (1862–1953). In that sense,

while the notion of Acta Mathematica as “international” resonated outside of Sweden in many

circles, it seems not all would have understood Swedes as the most fit for the task of reconciliation.

Mittag-Leffler, however, by focusing on the international character of Acta Mathematica utilized

the journal itself as a tool to solidify a particular image and identity of Swedish mathematicians

and what we might think of as a Swedish mathematical community within the international

space.

Interestingly, the historian of ideas Sven Widmalm has demonstrated that other Swedish

scientists also saw “international science”, and internationalism in science as a tool or, adopting

his terminology, a resource, which could be created or gained, and similarly, which could be

taken away (Widmalm 1995, p. 345).96 Arrhenius, the Swedish physicist and chemist whose

relationship to Mittag-Leffler was discussed in Chapter 3, in particular saw the neutral position

of Sweden during the First World War as a potential means of enhancing local scientific resources,

in particular by serving as a mediator between countries. This demonstrates that Mittag-Leffler

was not the only Swede to develop such an understanding. Moreover, both men made their

opinions on this matter public, in part through the Swedish press.

As mediators, however, Swedish physicists and chemists seem to have faced serious obstacles

which Swedish mathematicians managed, for the most part, to dodge. Some of these obstacles

can be seen in connection with the awarding of three Nobel Prizes to German scientists in

the years following the war,97 which to some reflected the popular opinion that Swedes were

heavily biased towards the Germans before, during, and after the war, in part for their historical

connections to Prussia; as Widmalm notes, the position of the Swedish government until 1917

has been described as reflecting “strict neutrality” towards the Allied countries, but “benevolent

neutrality” towards the Central Powers. This caused some to question the neutrality of Swedish

scientists, and even to question their abilities as arbiters of scientific accomplishment, here, in

connection with the decisions concerning the Nobel Prize. As such, Widmalm notes, even the

meaning of neutrality in science was unclear (Widmalm 1995, p. 360), attesting to the general
96The act of “taking away” international science refers in particular to the boycott of scientists from the Central

Powers following the armistice of the war. Whereas pre-war internationalism in science was of benefit to Germany,
and resulted in rather widespread acknowledgments concerning the superiority of science conducted in Germany,
post-war internationalism in science would provide a means of taking away this power (Widmalm 1995, p. 343).

97The prize given to Fritz Haber was especially controversial. Haber, the “father of gas warfare”, had invented
processes used in the synthesis of explosives, an event which prolonged the war. The members on the selection
committee defended their position, in part as his methods would enhance food production, clearly to the benefit
of mankind and thus in accordance with Nobel’s stipulations (Widmalm 1995, pp. 348, 352).
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complexity of scientific relations during this period, seen also through the relative vagueness

connected to ideas of “international”, as discussed in Chapter 6.1, a topic to which I shall return

below.

Mittag-Leffler, on the other hand, was able to maximize the argument for Swedish and Scan-

dinavian mathematicians as mediators by invoking arguments based on the perceived distance

of pure mathematics from everyday life, as we shall see in Chapter 7. It is likely that this

notion of “disciplinary neutrality”, as well as the fact that Acta Mathematica had existed as a

shared and “international” publication venue for almost forty years prior to the end of the war,

helped Mittag-Leffler in his efforts in what he and G.H. Hardy would refer to as the “task of the

reestablishment of friendly relations.”

6.9 Rhetorics and Contrasting Notions of “International”

The consistent referral to Acta Mathematica as an “international” journal by historians of math-

ematics is worth addressing. As I pointed out in the introduction to this thesis, “international”

and, similarly, “national” were loaded terms with shifting uses and nuances during the late 19th-

and early 20th centuries. And, as Olli Lehto has pointed out, as suggested by the participants

of the first International Congress of Mathematicians, only seven of which came from outside of

Europe and all of which came from the United States, although by 1897 the empires of Britain,

France, Germany, Italy, and Russia spanned much of the globe, “their mathematicians came

from Europe [. . . ] In connection with mathematics, at the end of the nineteenth century the

word “international” had a limited connotation” (Lehto 1998, p. 9).98 Furthermore, as the pe-

riod of roughly 1870 to 1914 was marked by both the growing belief that science “had a special

contribution to make to international ideas” and an increase in practical international scientific

activity, as Crawford has pointed out, it is important not to confound the issues of international

rhetoric and lofty goals for action and accomplishment (Crawford 1992, p. 38).

For these reasons, the concept of an “international journal” itself, not to mention the poten-

tial communities it serves, ought to be investigated carefully. One aim for this section is thus to

emphasize that our contemporary understanding of these notions does not necessarily coincide

with the various notions circulating within Europe around the turn of the 20th century and in

particular during and following the First World War. Here, I shall focus on the notions under-

stood and practiced by Mittag-Leffler, Peano and Guccia from Italy, and Klein from Germany.

Another aim is to provide evidence that the way in which Acta Mathematica was “international”

was different from the international quality of, for instance, the International Research Council
98By 1912, however, this was gradually changing, as evidenced by the 574 non-European participants in the

Cambridge International Congress of Mathematician, six of whom came from Asia, two from Africa, sixty-seven
from North America, and seven from South America. In total, ten non-European countries were represented
(Lehto 1998, p. 14).
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or the International Mathematical Union and the International Congress of Mathematicians.

Let us begin by considering our reasons for referring to Acta Mathematica as international.

Firstly, as has been pointed out by among others Barrow-Green, the journal explicitly accepted

papers in multiple languages, and specifically French and German, with occasional allowances

for English and Latin. Secondly, through it, Mittag-Leffler aimed explicitly (and successfully) at

reaching a wider and more geographically dispersed audience than those boasted by other journals

featuring research publications in mathematics during that time. The explicitness of this aim

is one feature which distinguishes Acta Mathematica from other widely-read journals such as

Liouville’s Journal and Crelle’s Journal. That is, these periodicals aimed first and foremost

at serving science and mathematics in France and Germany, respectively. In this sense, Acta

Mathematica had a distinctly “international” rhetoric, though pinning down just what this meant

is not a trivial matter. Thirdly, a point which is connected to the previous, Acta Mathematica

was not officially linked to a specific power base such as the mathematical institutions in Berlin,

Paris, or Göttingen. In fact, however, this point may have been somewhat symbolic, because it

is certainly true that Mittag-Leffler had interests in obtaining support from individuals of these

local contexts.

These points appear relevant based on our general understanding of the notion of interna-

tional in the 1880s, which typically adheres to the literal and very general definition “between

or among nations”.99 However, as Parshall and Rice have pointed out, the term “internation-

alization” has a history, and a meaning which has changed over time (Parshall & Rice 2002a,

p. 4). So, too, as noted in Chapter 6.1, do the notions of “international”, and “internationalism”.

Of primary importance in the context of Mittag-Leffler and his activities, as well as those of

those of his scientific contemporaries, are several versions of internationalism presented in the

introduction to this thesis, namely the understanding connected to the ideological belief that

governments and peoples should act constructively together, and in particular to do so in order

to abolish war and conflict, and to organize the practical international activities undertaken in

various areas of social activity (see Crawford 1992), and the understanding that by participating

in so-called international events and institutions could help individual nations to achieve pres-

tige and power, and to shape their national identities and images in the developing international

space. As such the term “international” could refer to the idea that things ought to somehow

be “international” in character, as mentioned above, or, in contrast, could refer to the idea that

individual nations participate in international events and institutions as part of an attempt to
99Some historians of science, however, such as Schröder-Gudehus, have been very careful in distinguishing

“international” (to her, equivalent to “inter-state”) from “transnational”, allowing her to focus on the cooperative
aspect which characterizes activities between nations as opposed to across them between the Franco-Prussian
War and the First World War. This point was raised already in Chapter 6.1. To this distinction Forman, who
considers scientific internationalism to be intrinsically connected to the belief of scientists in the universality of
their respective disciplines, has added the notion of “supranational” for activities completely transcending national
boundaries in his studies of Weimar Germany (see Schröder-Gudehus 1966; Forman 1973; Parshall & Rice 2002a).
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have prestige and wield power.100 Mittag-Leffler, however, seems to have seen things somewhat

differently, at least, if one looks at his intentions behind founding Acta Mathematica and explicit

statements he made later. As we shall see, neither of these notions of “international” corresponds

precisely with the version promoted by Mittag-Leffler in connection with Acta Mathematica. In

fact, one sees elements of each in the rhetoric and practices he associated with this journal.

Let us contrast Mittag-Leffler’s ideas concerning the intended and actual (or perceived) in-

ternational orientations of Acta Mathematica with the aims and intentions of some of his con-

temporaries who were also involved in the promotion of international communication in math-

ematics, namely Peano, Guccia, and Klein, individuals mentioned above. What we shall see

is that they differed markedly, in some cases, in their employments and understanding of the

term “international” within the context of mathematics, demonstrating that there was no clear

norm concerning the form and function of an international journal, an international congress, or

international cooperation more generally.

6.9.1 On International Organizations, Journals, and Congresses

Certainly Guccia’s Rendiconti del Circolo Matematico di Palermo marks an important point of

comparison concerning an editor’s conception of an international journal. Both Mittag-Leffler

and Guccia emphasized the importance of maintaining a high scientific standard for their jour-

nals,101 and adhered to the practice of publishing the works of young talents, which for Mittag-

Leffler seems to have represented a means of uniting the brightest minds of the future generation

of scholars. Concerning the subject-matter of the journal, however, Brigaglia has indicated

that under Guccia’s direction the Circolo’s publications were open to contributions related to

anything new in the mathematical research arena (Brigaglia 2002, p. 185). This is one way

in which it clearly diverged from Acta Mathematica, which was intentionally more specialized.

Linguistically, one sees another important difference in that the Circolo’s Rendiconti accepted

and published works in up to seven different languages — Italian, French, German, Spanish,

English, Esperanto, and Peano’s Latino sine Flexione (to be discussed later in this chapter) —

as opposed to the policy of Acta Mathematica, which accepted and published works in French

and German, and very occasionally English or Latin. This suggests that while Acta was novel

in certain respects, in particular for the internationalist rhetoric on which it was founded, and

even modern in light of its specialized nature, it was in other respects far more traditional than

the Rendiconti around the turn of the century.

Guccia’s allowance for publication in seven languages suggests that the version of interna-

tionalism he upheld through his journal differed from that Mittag-Leffler espoused through Acta
100Recall in this connection the French exclusion of Germans from international meetings following the First

World War.
101See, for instance, Letter from Guccia to Mittag-Leffler, 10 February 1906, Institut Mittag-Leffler.
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Mathematica. One might wonder, for instance, why it would not make sense to adopt Mittag-

Leffler’s practice and focus on the most widely-read languages instead. That Guccia did not

adopt this approach seems to reflect the ways in which he had ultimately intended the Circolo

Matematico di Palermo itself to be understood and function as an “international” body: by

ensuring that nations in which mathematical developments had reached a sufficiently high level

were represented in its membership (Brigaglia 2002, p. 187).102 As such, in understanding the

ways in which Guccia understood the Rendiconti as an international journal, the roles it played

in Italy and abroad, and the ways in which it resembled and differed from Acta Mathematica,

however, it is important to consider the society to which the journal was connected.

Guccia founded the Circolo Matematico di Palermo in March of 1884, a move which Brigaglia

indicates was part of a string of cultural events in Palermo during that period, which also boasted

Ernesto Basile’s (1857–1932) interpretations of the art nouveau style and the literary contribu-

tions of the Nobel laureate Luigi Pirandello (1867–1936), all of which exemplify the lively cultural

atmosphere which flourished there (Brigaglia 2002, p. 179). When the Circolo was founded, its

first twenty-seven members included nine engineers, seven secondary school teachers, and nine

“professional mathematicians” (this is Brigaglia’s term). This professional mix is reminiscent of

the membership of a society for the advancement of science, and indeed, it was the Association

française pour l’avancement des sciences which seems to have been Guccia’s inspiration; he had

attended their meeting in Reims in 1880 (Brigaglia 2002, p. 183). Accordingly, the Circolo in-

cluded among its projects an annual publication which by 1905 was printed in 6000 free copies,

which each year contained an article written by a well-known mathematician intended to inter-

est the broader public, the goal of which was to “increase the number of friends of mathematics

[emphasis in original]”.103 However, Brigaglia suggests that the Circolo developed as a form of

mathematical society comparable to the London Mathematical Society or the Société mathéma-

tique de France. Indeed, it is clear that Guccia compared the Circolo to these associations, at

least, in terms of the number of members it boasted.104

Brigaglia has written that “[d]uring the years from 1886 to 1888, the Circolo emerged, un-

officially at least, as the [emphasis in original] Italian mathematical society”, in the sense that

its members included “almost every significant Italian mathematician” (Brigaglia 2002, p. 186).

Though the Circolo began as a national mathematical society, which by the turn of the century

had developed a number of international links — that is to say that two foreigners, Mittag-Leffler

and Poincaré, had been elected to the direttivo of the Circolo, which was concerned both with
102In this connection Brigaglia writes: “Guccia’s intention was that [by the time of the 1908 International

Congress of Mathematicians in Rome] the Circolo [which had essentially been a national organization until
roughly the turn of the century] would have been transformed into an international association [. . . ] To realize
this ambition, the Circolo’s members should be from all over the world, and its direttivo should be representative
of the mathematicians from the most advanced countries” (Brigaglia 2002, p. 187).

103See Letter from Guccia to Mittag-Leffler, 28 December 1905, Institut Mittag-Leffler.
104See, again, Letter from Guccia to Mittag-Leffler, 28 December 1905, Institut Mittag-Leffler.
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editing the Rendiconti and managing the cultural activities of the Circolo, and roughly twenty

percent of the 200 members (a number which would rapidly increase to 605 by 1908 (Brigaglia

2002, p. 188)) of the Circolo were non-Italian — it appears that by 1905 Guccia had devel-

oped bigger aims for the association, namely “[t]o internationalize, to diffuse, and to expand the

mathematical production of the whole world, making full use of the progress made by modern

civilization in international relations” (Brigaglia 2002, pp. 187-188). Let us consider what this

might have meant. In this connection Brigaglia asserts that Guccia’s intention was to transform

the Circolo into an “international association”, rid of all traces of localism and free from Italian

dominance both formally and informally, an ambition which would require its members to come

from countries all over the world, and which would also require its direttivo to be representative

of the mathematicians from the most advanced communities.

As such, and as I suggested above, the international character of the organization was based

on the idea that certain nations — the most mathematically-advanced ones — should be rep-

resented. At first glance, based on this emphasis on the representation of nations this version

of internationalism is reminiscent of that embodied by the International Research Council and

the International Mathematical Union, the admission of countries into the latter of which was

subject to the regulations of the former (Lehto 1998, p. 25).105 However, where shortly after

the war the international character of the International Research Council and the International

Mathematical Union were deliberately restricted by council statutes, the Circolo and its Rendi-

conti and direttivo maintained a far more neutral position. To be clear, in its early stages the

International Research Council formed a scientific element of the general post-war policy man-

dated by the Treaty of Versailles, which called for the isolation of the Central Powers, demands

of penitence for what were understood as war-related atrocities, and for ensuring that Germany

in particular would not resume a position of militaristic-, scientific-, industrial-, or trade-related

dominance (Cock 1983, p. 249). Its constitutive assembly, held in the aftermath of the First

World War, stemmed from an initial conférence interalliée des Académies scientifique with del-

egates from England, France, Italy, the United States, Serbia, Belgium, and Brazil, by council

statutes excluded participation of the Central Powers until 1926, and allowed admission of neu-

tral countries into the Research Council and its various Unions only by a three-quarters majority

vote. And, when the International Mathematical Union was founded at the 1920 Congress of

Mathematicians in Strassbourg, noted above, of its eleven founding nations nine were European

and all were victorious Allies, a group in which Czechozlovakia and Poland were included. In
105In particular, admission into the International Mathematical Union was dictated by the demands of many

French mathematicians, who had excluded mathematicians from the Central Powers from attending the 1920
congress of mathematicians in Strasbourg, where the union was founded, and who subsequently enforced the
same practice of exclusion in connection with entrance into the International Mathematical Union. Indicative of
the power of these individuals was the fact that the statutes adopted for the Strasbourg meeting and subsequently
the union were in French, and the acronym used for the IMU was to be UMI (Union Mathématique Internationale).
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contrast, Guccia’s successor Michele de Franchis (1875–1946), who edited the Rendiconti from

1914 until 1935, opposed the suggestions of Picard and de la Vallée Poussin to expel German

members from the Circolo, and managed to preserve the composition of the editorial board of

its Rendiconti (Brigaglia 2002, p. 196).

Let us briefly consider more closely the foundation and evolution of the International Re-

search Council. The first of the inter-Allied conferences from which it evolved was called by the

Royal Society in the fall of 1918, and a second meeting convened one month later in Paris which

also included delegates from Japan, Poland, and Portugal; a representative from Greece should

have been present, but failed to arrive in time for the meeting. During the London meeting it be-

came clear that participants distrusted government interference in scientific affairs, a sentiment

which was compounded by the dissent of the neutral countries, who did not intend to accept

the exclusion of Germans from scientific meetings and communications (Paoloni & Simili 2008,

p. 135). Reflecting this sentiment, during the latter meeting respect and appreciation for “the

individual scientist’s personal, independent work” was identified as the most important guiding

principle. Moreover, it was acknowledged there that the foundational progress within science is

always the result of individual accomplishments (see Mittag-Leffler 1919).106 This “guiding prin-

ciple” emerges as rather curious in light of the exclusion of scientists from the Central Powers

from the meetings of the International Research Council which evolved from these initial gath-

erings, illustrating Crawford’s point concerning the distance between theory and practice when

it came to organizing international scientific cooperation.

The formal objectives of the International Research Council related primarily to the ways

in which formal scientific activity was conducted, and dealt primarily with the coordination

of “international” efforts in the different branches of science and its applications; the initiation

of the formation of international scientific associations or unions (such as the International

Mathematical Union); the direction of international scientific activity in subjects that did not

fall within the range of activities of any existing international associations; and the establishment

of relations with the governments of the countries operating within the Research Council for the

purpose of promoting investigations in matters of concern to the council (Lehto 1998, pp. 19-

20). The purpose and aims of the International Mathematical Union, rather, were specific to

mathematics but otherwise resemble those of a society for the advancement of science. With the

purpose of initiating and promoting international cooperation in mathematics, the International

Mathematical Union intended to provide for the cultivation of the pure science; the correlation

of pure mathematics with other branches of science; the direction and progress of teaching in

mathematics; coordination in the preparation and publication of abstracts of papers, tables,

graphs, and the construction of appliances, models, etc.; and the organization of International
106Mittag-Leffler, reporting on this meeting, wrote: “Man enades att som högsta grundsats fastställa, att de

grundlägande framstegen inom vetenskapen alltid äro resultatet av individuella ansträngningar [. . . ]”
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Conferences or Congresses (Lehto 1998, p. 25).

Let us return now to the Circolo Matematico di Palermo. Guccia’s additional projects for

the Circolo included the establishment of a second journal devoted to applied mathematics; the

publication of classical mathematical works; the publication of works in popular science intended

to increase the number of “friends of mathematics” (as mentioned above); and the establishment

of an international prize in mathematics, as well as the hosting of the 1908 Congress in Rome —

a plan which fell through when the Accademia dei Lincei assumed scientific and organizational

control in a move which surprised Guccia (Brigaglia 2002, p. 190). In light of these plans, it would

appear that in many respects Guccia, in founding and developing the Circolo into an international

body, had aimed to create what we might understand as a grassroots version of the International

Mathematical Union. In contrast to organizations like the Circolo, the International Research

Council, and the International Mathematical Union, the version of “internationalism” promoted

through and practiced by the journal Acta Mathematica and Guccia’s Rendiconti dealt first and

foremost with individuals as opposed to nations, schools, or other groups of mathematicians,

such that an author’s presence in these journals was not connected to the idea that there ought

to be international representation of different nations in elements of scientific organization, but

instead to the idea that international participation was desirable for the élite, and according to

the standards and networks of Mittag-Leffler and Guccia, respectively.107

Let us now consider the history of the International Congress of Mathematicians, which

predates the establishment of the International Mathematical Union considerably but which fell

under the auspices of the Union according to the mandates of the International Research Council.

Among those behind discussions of the constituent meeting of the International Congress of

Mathematicians, held in Zürich in 1897, were Cantor and Klein, both of whom were convinced

of the importance of international cooperation within mathematics. As is well-known, Cantor had

suggested establishing an international meeting of mathematicians by 1890, and as early as 1888

he had proposed that German and French mathematicians gather at a neutral site in Belgium,

Switzerland, or the Netherlands (Lehto 1998, p. 3). As Lehto points out, Cantor likely felt an

especially pressing need to turn to foreign colleagues in light of local hostility he faced in reaction

to his set-theoretic ideas.108 Klein, on the other hand, the dynamic teacher whose lectures

attracted students from abroad, did not face Cantor’s professional isolation but argued in favour

of international unions and meetings based on the developing understanding that mathematics
107That these journals would deal with individuals is unsurprising; indeed, this statement appears as completely

trivial. The point, however, is to make clear that unlike these journals, organizations such as the International
Research Council and the International Mathematica Union dealt more directly with the nation, in the sense that
one’s nationality had relevance in entering into these bodies, as one sees clearly in connection with the exclusion
of scientists from the Central Powers following the First World War. For this reason, it is sensible to understand
that the ways in which they were “international” differed; the politics on which they were based differed.

108Such hostility is clearly documented by Cantor’s letters to Mittag-Leffler during the early 1880s; one letter,
dated 9 September 1883, quotes Kronecker, who visited Cantor during July of that year, as having referred to
Cantor’s concept of different orders of infinity as “Humbug” (see Cantor 1991, p. 127).
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had evolved from a state characterized by individual efforts to one in which collective endeavors

were necessary. In his oft-quoted speech presented at the Chicago Mathematics Congress, a

precursor to the international meetings which was held in 1893 in connection with the World’s

Colombian Exposition, Klein asserted:

“When we contemplate the development of mathematics in this nineteenth century,

we find something similar to what has taken place in other sciences. The famous

investigators of the preceding period, Lagrange, Laplace, Gauss, were each great

enough to embrace all branches of mathematics and its applications. [. . . ] With

the succeeding generation, however, the tendency to specialization manifests itself.

The developing science departs at the same time more and more from its original

scope and purpose and threatens to sacrifice its earlier unity and to split into diverse

branches [. . . ] A distinction between the present and the earlier period lies evidently

in this: that what was formerly begun by a single master-mind, we must now seek to

accomplish by united efforts and cooperation.” (Parshall & Rowe 1994, pp. 310-312)

Klein was not the only one to express such sentiments. Laisant and Lemoine, editors of France’s

L’Intermédiaire des mathématiciens, had similar views concerning the advantages of cooperation

in light of the vast expansion of science (see Lehto 1998, pp. 6-7).

Klein then referred in his speech to the beneficial influence of the French, German, and New

York mathematical societies, and suggested “But our mathematicians must go further still. They

must form international unions [. . . ]” (Parshall & Rowe 1994, p. 213). He did not, however,

elaborate on this idea, not, as Lehto has noted, did he appear to have tried to concretely form

any such unions. Cantor, in contrast, attempted this by 1896, having applied for a grant to

promote his idea of an International Association of Mathematicians in France and Italy. His

application, however, was rejected by the Prussian Kultusministerium (Lehto 1998, p. 6).

Let us briefly contrast some of Klein’s ideas related to scientific internationalism with those of

Mittag-Leffler. In keeping with the German understanding that their delegation to the Chicago

World’s Fair would demonstrate how Germany led the way in science and technology (Gray

2002, p. 202), as Parshall and Rowe have noted, Klein saw the Chicago Congress “not only as

a superb chance for the German Reich to demonstrate its growing dominance in his field but

also as a golden opportunity for him to solidify his reputation as the leading representative of

German mathematics” (Parshall & Rowe 1994, p. 306). This is reminiscent of Mittag-Leffler’s

view that international activities, such as the operation of shared bodies of publication such

as Acta Mathematica, served as a means of asserting the status of an individual or a group

of scholars. The parallel with Mittag-Leffler’s ideas concerning the significance of hosting and

participating in mathematical congresses will be seen in Chapter 7.

There are many other similarities between Mittag-Leffler and Klein. Klein also studied briefly
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in Berlin and Paris, developed an extensive and impressive network of scientific contacts, edited a

preeminent mathematical journal (theMathematische Annalen), and carefully conducted lectures

and seminars with an aim of providing students advanced training. Regarding his personality,

which emerges as similar to Mittag-Leffler’s own, Rowe has described Klein as a “Wissenschaft-

spolitiker” with a “thirst for power and recognition” and an “ability to serve those in still higher

positions” (see Rowe 2001, pp. 72-79). Indeed, a study in which Mittag-Leffler is compared with

like-minded contemporaries would be illuminating, though it is not the aim of this dissertation.

Returning to the theme of the International Congress of Mathematicians and the ways in

which it was “international”, at its first meeting the formal purposes of the congresses were

resolved. The Congress was intended to promote personal relations among mathematicians of

different countries; to give surveys of the present state of the various parts of mathematics and its

applications and to provide an occasion to treat questions of particular importance; to advise the

organizers of future Congresses; and to deal with questions related to bibliography, terminology,

etc. requiring international cooperation. Emphasis was placed on informal communication con-

nected to these meetings (Lehto 1998, pp. 9-11). The extent to which these meetings were truly

international seems to have varied from year to year. For the first two meetings in Zürich and

Paris the organizational committee included foreign members. That of the Heldelberg Congress

in 1904 did not; its organizational committee was entirely German. There, however, the “inter-

national character” of the meeting was emphasized, in a certain sense, by inviting four plenary

lectures, one each to be given in English, French, German, and Italian (Lehto 1998, p. 13). While

this form of linguistic representation of different cultural and geographical contexts was at times

present, it appears that the term “international”, in the sense of the International Congress of

Mathematicians, generally referred to the possibility for individuals from any national context

to engage in peaceful and friendly communication with others who shared the same professional

interests. Unlike publishing a work in Acta Mathematica, which afforded the possibility for math-

ematicians from any geographical or national contexts to communicate their ideas to others with

similar interests, however, there does not appear to have been a similarly-imposed scientific stan-

dard for participation in the congresses, though hosting a meeting was another matter, one to

which I shall return in the following chapter. During the interwar period, however, and specif-

ically during the 1920s the term “international” and the rhetoric behind it were linked in many

circles to the notion of civilization. This was at least the case amongst many scientists of the

Allied nations, and within Belgium and France in particular, such that colleagues from the Cen-

tral Powers were considered unfit to participate in any form of international community along

the lines of the so-called concert of civilized nations in light of their barbarity during the war.
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6.9.2 On International Languages

Attesting to the internationalist currents which swept across scientific Europe during the last

years of the 19th century were discussions concerning the growing importance of tackling issues

in communication related to the increasing cooperation between individuals of different nations

who, moreover, used different languages and writing systems. By the turn of the 20th century a

movement to bring about an international language for science was underway (see, for instance,

Gray 2008). During the 1900 International Congress of Philosophers, held in Paris, a paper

by the French participant Charles Méray (1835–1911) was given on the merits of Esperanto

resulted in a discussion of the adoption of a form of international or universal language to be

used in science and commerce by the various international academies. Already, the languages

Volapük (“world-speak”) and Esperanto, developed respectively by the German Roman Catholic

priest Johann Martin Schleyer (1831–1912) and Louis Lazarus Zamenhof (1859–1917), a Russian

Jew, had been created in the 1880s, and during the first years of the 20th century a version

of simplified Latin was also proposed by Peano, who by the late 1880s had come not only to

distrust geometry, based on his work in mathematical analysis through which he developed what

Gray has described as “an acute sense of the need for mathematical rigor”, but also to distrust

language in mathematical matters.

As a result of this distrust of language, and inspired by the work of George Boole (1815–1864)

and Ernst Schröder (1841–1902) in algebraic logic, in his 1889 work Arithmetices principia Peano

came to introduce new symbols into mathematics, some of which have since become standard.

As Gray has pointed out, noting Peano’s omission of rules of inference for his calculus, this work

of Peano’s is best understood not as an effort to improve upon mathematical logic, but rather

to introduce a new mathematical language (Gray 2008, pp. 168-169).

Through this work, Peano had attempted to provide the basic vocabulary of all European

languages with a simplified grammar resembling Latin (Gray 2008, p. 378). The language became

known as Latino sine Flexione, or Interlingua. Peano advocated the use of this language in his

own mathematical journal Rivista di mathematica, founded in 1891, as well as others, though,

as indicated by Gray, it remained unclear whether he intended mathematicians to think in

this language, to translate their papers into it, or ensure ensure that their papers could be

translated into the language (Gray 2008, p. 379). Taken together, through his work on the

foundations of logic and with his version of simplified Latin, Peano aimed to create a pasigraphy

for mathematics, and simultaneously provide an accompanying international script (Gray 2008,

p. 379).

Peano’s idea of internationality was based in part on the simple idea that a language con-

structed for international use would make a subject published in such a language “international”.

Speculating about the languages of publication necessary to make a success of such a venture,
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Peano wrote, in a letter to Nicola Mastropaolo (1872–1944) dated 21 April 1925:

“Any international issue can lead to a journal. For example, mathematics, in any of

its form: teaching, analysis, mechanics, etc. Each of these issues means nothing to

the general public, but one could construct and assemble a special public; the journal,

written in a national language, would have a public too limited and insufficient to

keep it alive; in some artificial language it would have an even smaller public. With

Interlingua one could obtain a sufficient audience.”109 (Luciano 2011)

Interestingly, Peano clearly did not consider Interlingua to have been an artificial language. It

is not entirely clear what he understood as having constituted such a language.

As we see, both Mittag-Leffler and Peano were in a certain sense involved in efforts to promote

and ease international communication in mathematics. However, as Erika Luciano has pointed

out, some of Peano’s notions concerning internationalism in mathematics were rather naïve. This

is not to suggest that Mittag-Leffler was necessarily less naïve. However, he appears to have

been far more pragmatic, at least as far as it concerned linguistic issues.

In this connection let us recall Mittag-Leffler’s reflections upon the best national prospects for

mathematical research following the war mentioned above. These were Germany and Hungary, as

discussed in a letter to Lindelöf dated 4 January 1919. In this letter, Mittag-Leffler also broached

the subject of the most appropriate language of mathematical publications following the war.

Despite his belief that Germany and Hungary stood to serve leading roles in mathematical

research, he did not believe that it would be practical for mathematicians from the neutral

countries to publish in German in Acta Mathematica, according to the understanding that:

“One reads French or English everywhere. German, on the other hand, [is understood]

very poorly in the Entente countries. And an author wishes, however, to be read and

noticed.”110

Here, the theme of being “read and noticed” emerges again. A journal, if it maintained a high

scientific standard, would always be read and noticed, and for Mittag-Leffler, this represented

the primary reason for which an author might wish to publish in it. What is more, an author

himself could maximize the chance that his works would be read and noticed by publishing in

the most widely-understood languages of the readers of the journal.
109“Quelconque sujet international peut donner lieu à une revue. Par exemple les mathématiques, sous une

quelconque de leur formes: didactique, analyse, mécanique, etc. Chacune de ces questions laissent indifférent le
public général, mais on pourrait construire et réunir un public spécial; la revue, écrite en une langue nationale,
aurait un public trop circonscrit et insuffisant à la tenir en vie; en quelque langue artificielle elle aurait un public
encore plus petit. Avec l’interlingua on pourrait obtenir un public suffisant.”

110“Franska eller engelska läser man öfverallt. Tyska däremot mycket dåligt i ententsländerna. Och en författare
önskar dock att bli läst och beaktad.” Letter from Mittag-Leffler to E. Lindelöf, 4 January 1919, Institut Mittag-
Leffler.
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It was thus for practical and economic reasons that Mittag-Leffler suggested a focus on

French-language publication; French, was, after all, the international language of diplomacy and

seen by many as a vehicle of culture and civilization. Mittag-Leffler thus adopted an approach

to communication in mathematics based on majority as opposed to politics, or through the

institution of an “international” language such as Interlingua or Esperanto.111

6.9.3 Mittag-Leffler on “The Patriotic Duty not to Nationalize Science”

Clearly, Mittag-Leffler and Peano dealt with different fundamental issues related to communi-

cation between mathematicians of different countries, the former with the problem of creating a

channel through which mathematical results, as written texts, could be directly communicated

between individuals of multiple countries, and the latter with that of ensuring that ideas which

were communicated could actually be understood by readers from multiple countries (something

which Mittag-Leffler assumed was reasonably taken care of if one published in a language un-

derstood by the majority of readers). What is more, their different approaches to facilitating

communication within a growing and diversifying network of mathematicians illuminate an in-

teresting point: that the ways in which they dealt with the issue of the nation as a context

for scientific activity, and the versions of nationalism which clung to many forms of so-called

international scientific activities.

Peano’s remarks to Mastropaolo suggest, for instance, that the international rhetoric behind

his attempts to bridge some of the distance between the nations by introducing a shared language

actually avoided the issue of the nation itself and moreover the problems of nationalism in science.

That is, to Peano, the nation and its attributes were things to be transcended, and as such, his

approach to international communication did not deal directly with certain fundamental divisions

between the nations during the late 19th and early 20th centuries.112

Mittag-Leffler’s focus, on the other hand, was clearly different. He worked to expand the

view of the excellence of Sweden within mathematics into foreign circles, and to make his country

competitive with the understood centres for mathematical activity during the late 19th and early

20th centuries. As such, the nation was a matter of direct relevance. His focus on the nation,

however, did not reflect a solely competitive approach to scientific activity. Although he saw the

patriotic support of one’s national scientific endeavor as both necessary and acceptable, Mittag-

Leffler was clearly a proponent of cooperation between individuals and nations for the sake of

the science itself, and in this connection he cautioned against the nationalization of science. This
111Ultimately, however, it appears as though the decision was left to the author.
112Somewhat curiously, however, in his involvement with Schola et Vita, a journal on national education which

from 1926 until 1939 was intended to serve as a venue for interaction between the professions of education and the
environment of linguistic internationalism and especially that of socialist militancy, Peano dealt with the nation
rather directly. Peano served as the co-editor of the journal, along with Mastropaolo, until his death in 1932
(Luciano 2011).
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is especially clear in a passage contained in a letter he drafted to Nørlund dated 31 July 1918.

In it, Mittag-Leffler wrote:

“Concerning the patriotic duty to publish in one’s own country, to a certain degree

it naturally has justification. But there is also a patriotic duty not to nationalize

science, at least such a science as mathematics, but to keep it outside and above

the madness [the First World War] which now seduces everyone. To support an

undertaking which adopts this standpoint therefore also becomes a patriotic duty,

and in the loftiest sense. Appell, Hardy, Levi-Civita and others in the Entente

countries have understood and approved of my understanding. The more eminent

Germans have now, of course, in competition with the Math. Ann., founded a new

journal [this seems to refer to the Mathematische Zeitschrift113]. But at the same

time one [it is unfortunately not clear as to whom this refers] writes to me that

the best of their works, when they are deemed to be completely finished, should be

published in Acta.”114

There is an apparent contradiction in Mittag-Leffler’s assertion of the patriotic duty to be

international. However, he seems to have resolved this paradox on some rhetorical level, per-

haps through a view of patriotism which required the notion that one’s country should emerge

above petty nationalism, which could taint science and culture, and demonstrate the capacity

of the nation to contribute without hindering the possibilities of others to use such contribu-

tions freely.115 That is, it appears as though his notion of “international” as related to Acta

Mathematica was connected to two fundamental ideas: the understanding that mathematical

results were in some sense beyond time and place, and the belief that mathematical results, once

developed, ought to be accessible to all, and shared accordingly.116 To make this possible, the
113This journal was founded in 1918 and edited by Leon Lichtenstein (1878–1933) together with Konrad Knopp

(1882–1957), Erhard Schmidt (1876–1957) and Issai Schur (1875–1941)
114“Hvad den patriotiska plikten att publicera i eget land beträffar, så har den naturligvis i viss mån sitt

berättigande. Men det är också en patriotisk plikt att icke nationalisera vetenskapen, minst en sådan vetenskap
som matematik, utan att hålla densamma utom och öfver det vansinne, som nu förför folken. Att understödja
ett företag, som intar denna ståndpunkt bliver därföre äfven en patriotisk plikt, och det i högsta mening. Appell,
Hardy, Levi-Civita och andra i ententeländerna ha förstått och gillat denna min uppfattning. De mer framstående
tyskarne ha ju nu, i konkurrens med Math. Ann., grundat en ny tidskrift. Men samtidigt skrifver man till mig,
att de bästa af deras arbeten, när de anses fullt färdiga, skola publiceras i Acta.” Letter from Mittag-Leffler to
Nørlund, 31 July 1918, Institut Mittag-Leffler.

115It appears that athletics, and in particular the Olympics, the first modern games of which were contemporary
to the development of Acta Mathematica, represents a good comparison; the first modern Olympic Games was
held in Athens in 1896 under the auspices of the International Olympic Committee. Within areas of science and
technology the World’s Fair, mentioned in Chapter 4, is an appropriate analogy.

116One is struck here by the ways in which he intended for Acta to serve as a sort of magasin, a storehouse for
products — in this case mathematical knowledge — and the French root of the word “magazine”. Concerning the
second point, through Acta he aimed to provide individuals of different local and national contexts with access
to the body of shared mathematical knowledge, or at least what he considered to have been important works
within this body. This explains why the journal did not only publish new original results, but also translations
and reproductions of older works.
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international character of Acta Mathematica was based in part on its perceived distance from a

national scientific endeavor and — according to Mittag-Leffler’s intentions behind the founding

of the journal — the explicit aim of uniting eminent mathematicians from all interested and

contributing local contexts. Concerning the perceived distance from national scientific move-

ments, however, this was in certain respects nonsensical, for it is clear that Acta was tightly

bound to Mittag-Leffler’s goals for mathematics in Sweden. However, the journal was neither

officially French nor officially German, a point which was likely important to Mittag-Leffler’s

contemporaries, in particular following the Franco-Prussian War and the First World War.117

Mittag-Leffler’s comments concerning “the patriotic duty to publish in one’s own country”

and, simultaneously, “the patriotic duty not to nationalize science” and to support international

scientific undertakings highlight the very tight link between nationalism and internationalism in

science which peaked between 1870 and 1914, but which Mittag-Leffler clearly maintained during

and following the First World War. Mittag-Leffler represents a particularly interesting subject

in this connection, that is to say, in understanding certain elements of the complex relationship

between nationalism and internationalist activities and rhetoric during this period and within

the international space. In fact, his remarks demonstrate that one way in which certain actors

resolved these seemingly-contradictory values was by adopting an international rhetoric as a tool

to emphasize the important contributions of a nation, such that in certain contexts we might

best understand “international” as a stage on which contributions to science and culture occurred

and ought to be assessed.

As an example of such behavior we can consider Mittag-Leffler’s references to Acta Mathemat-

ica as an “international journal”, which were frequently expressed in connection with a particular

message which Mittag-Leffler clearly strove to convey. This concerned what he understood as his

role, and the crucial role of Sweden (and sometimes Scandinavia more generally) in maintaining

the channels of international communication in mathematics, first following the Franco-Prussian

War and then during and following the First World War.118

117This may have had a particular significance for individuals who saw themselves as reviled or unappreciated
in their homeland, such as Cantor in Germany, for it may have allowed them to circumvent their local contexts
and find appreciative colleagues in other locations.

118The importance of this observation becomes more apparent when we realize that Mittag-Leffler’s use of the
term “international” was rather irregular. In describing Acta Mathematica, for instance, the communiqué in the
first volume addresses “Des mathématiciens éminents dans tous les pays”. Though implicitly international, there
are no actual references to nations. Moreover, in a letter to Betti of 31 December 1882 Mittag-Leffler described“a
new journal of mathematics which [. . . ] has for collaborators several of the most illustrious mathematicians
of our times.” In 1904, he would describe the journal as uniting “the most prominent contemporary scholars
from different countries” and in particular “the younger men carrying the thoughts of the future” (Mittag-Leffler
1905, p. 27). The wording of these statements highlights the fact that the notion of “international” developed
contemporaneously with the foundation of the journal.
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6.10 Roles of an International Journal: Findings and Potential

for Generalization

In this chapter I have argued thus far that within Italy and Sweden Acta Mathematica served a

number of different functions, both for the individual contributor and for the nation as conceived

by nationalism and patriotism. I have also highlighted several products of the tension between

nationalism and internationalism during the age of nation states and within the international

space in which Mittag-Leffler and his colleagues situated themselves and their respective pro-

fessional activities. Upon analysis of these findings, several additional points emerge which are

worthy of remark.

Firstly, that the notion “international” shifted and took on different meanings in different

contexts is telling. This alerts us to the fact that we must exercise caution in making general

claims regarding, for instance, the movement towards the internationalization of mathematics

and the construction of new international bodies of organization during this period. In this

connection I wish to remark that it might be wise to reconsider our use of the term “international”

altogether as a means of describing Acta Mathematica, for if we adopt Schröder-Gudehus’ idea

that “international” should require cooperation between nations, it may be more appropriate to

refer to Acta Mathematica as “transnational”. This seems especially apparent when we consider

that Mittag-Leffler ran the show almost singlehandedly,119 such that while anyone could read

Acta Mathematica, publication in the journal was based on Mittag-Leffler’s standards. In this

sense there was no cooperation at all, for while the journal provided the opportunity for foreign

involvement, this was only in the capacity of contributing papers to the journal, and was clearly

subject to Mittag-Leffler’s judgment.

Secondly, as we have seen, there were many different ways, and indeed many different rea-

sons, to be “international” during this period. One might attempt to found or publish in an

“international” journal like Acta Mathematica, or promote an international language, or attend

an international congress (a topic on which I shall focus in the following chapter); and one might

do so as a means of promoting his own mathematical activities or those of his local or national
119This was not unusual at that time. The Journal de Mathématiques Pures et Appliquées was edited by Liouville

from 1836 until 1874, at which point it was taken over by Henry Résal (1828–1896), and the Rendiconti del Circolo
Matematico di Palermo was edited by Guccia from 1884 until 1914, at which point de Franchis assumed control.
The Journal für die reine und angewandte Mathematik, on the other hand, while edited by Crelle from 1826 until
1856, andby Borchardt from 1856 until 1880, had two editors at the time Acta Mathematica was founded, namely
Weierstrass and Kronecker. Similarly, as mentioned above, the Annali di Matematica Pura e Applicata had five
editors, namely Tortolini, Betti, Cremona, Brioschi, and Genocchi when it was founded. Acta Mathematica, too,
though Mittag-Leffler took control of the journal, had an official editorial board of multiple members (fourteen, at
the time it was founded). Unlike the Annali, however, these individuals served as representatives of four different
countries. Acta would not be unusual in this sense for long; as mentioned above, the direttivo of the Circolo,
involved with editing the Rendiconti, had an enormous number of members, many of whom were non-Italian. It
does not appear, however, that the majority of these individuals were actively engaged in editorial work of any
form for this journal.
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context, or as a means of facilitating communication between a growing population of mathe-

maticians from a growing number of countries, or as an attempt to wield power. These lists are

surely far from exhaustive.

Thirdly, to some individuals, and within some contexts the desire to gain recognition for a

specific result or one’s national or local context may not always have been the fundamental issue.

Perhaps the most important issue in some contexts and to some mathematicians was rather to

simply take part in international activities, for instance by publishing in Acta Mathematica.120

This is especially important to bear in mind because it is clear that even in the early 20th century

people actively continued writing letters to foreign colleagues; indeed, this represented the only

means, at that point in time, of personally communicating with individuals at a significant

physical distance. Moreover, it was a common practice to send offprints to colleagues in private

correspondences, and also to include mathematical text concerning one’s current work. In that

sense, many were already communicating with a number of the other individuals involved in

similar areas of study and circulated their works accordingly, without the use of journals. It is

clear, however, that journals did provide a means of reaching people not already part of one’s

network.

It appears thus that one significant way in which the organization and communication of

mathematics were impacted during this period was through the development of a new expecta-

tion that knowledge, primarily in the form of research results, should circulate between different

countries in a sense different from the kind of communication of ideas characteristic of the Repub-

lic of Letters. That is, during the 17th and 18th centuries the primary scale of communication

was based upon the individual and thus upon groups of individuals communicating with one

another. By the late 19th century, however, mathematical results were addressed, in a certain

sense, not only to individuals but to entire nations, and in turn, these results reflected not only

the achievements of an individual author, but of the nation from which he emerged. The scale

of mathematical communication thus increased over time, hand in hand with the foundation of

more and more mathematical journals which boasted broader and broader readerships, such that

by the turn of the 20th century one addressed not only the recipient of a letter, for instance, but

a vast network of foreign colleagues engaged in the same behavior and with roughly the same

expectation.

In founding Acta Mathematica, an institution which was thought of as “international”, Mittag-

Leffler also constructed a concomitant understanding that it was now important to be recognized

in this new international space, and to invest in it. This is not to suggest that he was alone in this

process — clearly his colleagues like Cantor, Klein, Guccia, and Peano, as well as many others,
120This would suggest that in some situations, publishing in “international” journals was a political statement

— either at home, for foreign colleagues, or both. It stands to reason that this was particularly true during and
in the aftermath of the First World War.
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also played important and active roles — but he did highlight a new set of professional problems

for mathematicians to navigate, among them that of the wide circulation of their mathematical

results, which was no longer connected only to advancing one’s position within his national

community.

Investing in the international space would shape one’s national or local identity and its role

in connection with other nations, and as such, once one local or national context made such

an investment, others would quite naturally follow, especially in light of the ongoing peaceful

“competition for civilization”, as discussed in Chapter 4. That this took root is evidenced by the

foundation of the Circolo Matematico di Palermo and in particular its Rendiconti.121

Interestingly, attaching oneself to a particular national context appears to have been im-

portant within this context. This is suggested, in addition to the emphasis placed by many

Italian and Swedish mathematicians on drawing attention to the mathematical production of

one’s nation, by a rather curious remark made by Casorati in his letter to Mittag-Leffler of 27

December 1885. Recall that in it, Casorati discussed his recent work on analytic functions of

a single variable having an arbitrary number of periods, which he had written in French and

therefore found unsuitable for Italian journals. He continued:

“However, it has appeared, so to speak, without a country: for I had it printed privately

in Milan [emphasis mine].”122

This suggests that to some, “appearing with a country” meant appearing in a journal, and

one which was nationally-based, a distinction which likely would not have been made several

decades earlier. However, this interesting comment belongs to a rich context both temporally

and geographically, and as such, one must exercise caution in interpreting Casorati’s somewhat

obscure remark as reflecting a broader, shared mindset.

Let us pass, finally, to some considerations concerning the potential of the Italian case to serve

as a representative of the various roles of Acta Mathematica within a mathematical community.

Clearly, certain specificities of the Italian case dictate the extent to which it is reasonable to make

this claim. On one hand, Acta Mathematica stood to serve many of the same functions that it

did in Italy. It diffused results throughout a wide and international audience, it afforded individ-

uals the opportunity to publish long, comprehensive articles, and supported the development of

mathematics. However, the importance of solicitation surely varied from one nation to another.
121One might wonder, if in engaging in these activities Mittag-Leffler also created an understanding of what

might constitute international mathematics. That is, we might ask: what changed in mathematics in connection
with the development of “international” journals and “international” congresses? Was mathematics contained
within an international journal, for instance, different from the mathematics contained within a different (national)
journal? I have already demonstrated that an international journal served as an editorial filter, but the authors
themselves may have developed their own understandings of what belonged in an international journal, based not
only on the quality of results but on the contents themselves.

122“Partant, il est paru, pour ainsi dire, sans patrie: car je l’ai fait imprimer privément à Milan.” Letter from
Casorati to Mittag-Leffler, 27 December 1885, Institut Mittag-Leffler.
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As he did in Italy, Mittag-Leffler solicited work from mathematicians of other nations including

France and Germany, but it is highly probable that unlike the case in Italy, for mathematicians

of these central communities a solicitation from Mittag-Leffler may have been the most obvious

reason to publish in the journal. France and Germany, for instance, were less preoccupied with

the promotion of their national scientific movements, and had their own internationally-read

mathematical journals, and these likely served as the primary venues in which they published

their important works.123

Beyond the points just mentioned, while nationalist and internationalist movements coexisted

in many different nations during this period, and indeed while there were many kinds of both

nationalism and internationalism, in Italy the perceived importance of scientific “outreach” in

favour of nation-building led Italian mathematicians to explicitly seek to publish abroad.

These factors suggest that generalization is problematic, especially in terms of analyzing

the various motivations behind publication practices in different nations. Despite this, however,

connections between certain overarching themes are present in many contexts. In particular, in

other so-called peripheral nations one observes that the driving force behind processes of modern-

ization, industrialization and the corresponding development of both applied and fundamental

research has its roots in the desire to achieve a certain level of “civilization”.124 Mathematical

and scientific research, both indicative of high culture and often, to some extent, behind the

amelioration of the material conditions of a nation, contributed to this status in Europe during

the late 19th- and early 20th centuries.

However, it appears that in Italy, contrary to the statements of Mittag-Leffler’s Italian col-

leagues, the mere dissemination or communication of results was not the true issue. Rather,

the primary difficulty faced by Italian mathematicians during this period was ensuring the ap-

propriation of their mathematical contributions within the European mathematical centres, for

living up to the “high intellectual mission” described by Volterra seems to necessitate an active

attention to and use of Italian results within the rest of Europe.125 While Italy clearly did

not experience the same level of scientific “peripherality” during the period discussed as nations

like Greece or Spain, its mathematicians clearly struggled with internal infrastructural issues,

specifically with journals which did not entirely fulfill the needs of their community. My findings
123The promotion of individual careers, however, was perhaps another matter. For instance, Nabonnand in-

dicates that early in his career Poincaré was conscious of the necessity of the rapid diffusion of his work into
Germany (Poincaré & Mittag-Leffler 1999, p. 16).

124In Sweden, for instance, which underwent a period of modernization and industrialization which coincides
roughly with that of Italy, the foundation of Stockholms Högskola was, according to (Bedoire & Thullberg 1987),
connected to debates concerning the importance of developing Sweden’s claim to be understood as a civilized
country in Europe; before that point in time, the nation lacked a center for scientific research and the exchange
of scientific knowledge, setting it apart from other so-called civilized countries.

125In this connection, in the Swedish case the establishment of Acta Mathematica not only placed Swedish and
Scandinavian mathematics in the international spotlight, but also folded their contributions in with works from
well-known figures such as Poincaré and Cantor, reasonably maximizing the likelihood that their works would be
taken up by others.
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thus suggest that a very specific set of processes prevented the Italian emergence as a dominant

mathematical centre around the beginning of the last quarter of the 19th century. In particu-

lar, the Italians aimed high, and expected that they could be real “players” in the international

world of mathematics on a par even with the larger communities elsewhere. This competitive

aim expresses a hope that Italian mathematicians could propel themselves into a position in

which they were leaders. This appears true of other contexts as well, notably the Swedish under

Mittag-Leffler’s ambitions.



Chapter 7

Mittag-Leffler’s Cultivation of the

Herbarium of Mathematics in

Scandinavia: Congresses of

Scandinavian mathematicians,

1909–1925

The material presented in this chapter is based on a paper which has been submitted to Cen-

taurus entitled Cultivating the Herbarium of Scandinavian Mathematics: Congresses of Scandi-

navian Mathematicians, 19091925. This paper has been co-written by myself and Henrik Kragh

Sørensen. Specifically, the majority of the material presented in this chapter up to and including

Section 7.6 has been co-written. Section 7.7 represents my own addition.

As a starting point for the co-authored paper we have taken (Sørensen 2006a,c), a two-part

descriptive article written in Danish which discusses the first four Scandinavian Congresses of

Mathematicians held in 1909, 1911, 1913, and 1916 (the 1925 meeting is also mentioned, albeit

briefly) through a collection of sources which are primarily Danish and which devotes a special

attention to the Danish context within which the meetings were received and, in 1911 and 1925,

situated. While in this chapter we continue to reflect upon (and in the cases of the 1909 and

1916 meetings devote considerable attention to) the same five meetings, we also touch upon the

meeting held in Finland in 1922 and analyze the congresses as an institution within different

cultural contexts, and in particular within Sweden (from the perspective of Mittag-Leffler),

Finland, and within the international space, using new and unpublished archival sources. As

such, the current work forms an analytic complement to (Sørensen 2006a,c), with a focus on

several thematic issues and constructions of special relevance to Mittag-Leffler’s interests and

218
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activities, and in particular to his 1904 goals concerning Swedish contribution to the development

of mathematics and the validation of such contributions by foreign circles.

7.1 Introduction: Bridging the Local and the “Universal” in Math-

ematics

Traditionally viewed as the prototypical “universal” intellectual endeavour, mathematics is often

treated historically for its internal, cognitive content. However, with increasing focus on the

processes and conditions for developing mathematics, local and contingent aspects have increas-

ingly factored into historical analyses. Often, and in particular with respect to the nineteenth

and early twentieth centuries which mark the emergence of new nation states and the solidifica-

tion of national identities in science and culture more broadly (on this matter see, for instance,

Hobsbawm 1990), the obvious scale of analysis has been the national level. In particular, many

studies in the history of mathematics have been devoted to the emergence of national (and often

“peripheral”) communities on the international scene.1 However, as far as mathematics in the

Scandinavian countries is concerned,2 some developments in mathematics between roughly 1900

and 1925 can best be captured by looking not only at local and national contexts, as have been

the focus of Chapters 5 and 6, but in particular at regional ones. Among these is the Scan-

dinavian Congress of Mathematicians, founded in 1909 as a reaction to the changed political

landscape in Scandinavia following the dissolution of the union between Norway and Sweden in

1905. More than anyone else, the Scandinavian Congress of Mathematicians was the brainchild

of Mittag-Leffler. His ideas and influence permeate these meetings and it is no coincidence, in

particular in light of the focus of the monograph of which this chapter forms a part, that we

have delineated our attention to the congresses from their inception at Mittag-Leffler’s initiative

in 1909 to the one in 1925 less than two years before his death. Mittag-Leffler was present for

all the congresses, and his influence is strongest felt at the two events he hosted in Stockholm in

1909 and 1916.

As we shall see, by placing the regional context in the foreground, we illuminate certain co-

operative aspects of scientific activity which characterized mathematics during this period, while

simultaneously tracing the roots of the motivation for cooperation back to perceived national

and local needs, as well as a perception of shared values and aims.

Mittag-Leffler initiated the Scandinavian Congress of Mathematicians in 1909, extending “a

brotherly hand” and calling for Scandinavian colleagues to meet for a congress of mathemati-

cians in Stockholm in 1909, the first in a series of biannual meetings which became an institution
1Examples of studies devoted to specific national contexts include (Guerraggio & Nastasi 2005), (Parshall

& Rowe 1994), as well as entire collections such as (Siegmund-Schultze & Sørensen 2006a). This pattern also
emerges within the history of science more generally.

2Here, by Scandinavia we refer to Denmark, Norway, Sweden, and Finland.
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for mathematics in Scandinavia and aimed at uniting Scandinavian mathematicians and their

brightest students through a common professional and cultural identity based largely on their

long history of close contact and cultural and linguistic connections. Beyond organizing a cooper-

ative, regional effort for the furthering of mathematical education and in particular mathematical

research, Mittag-Leffler sought also to capitalize on the perceived distance of mathematics from

everyday life and through the initiatives of mathematicians, to seek to establish a new “Scandi-

navianism” — a new, brotherly mutual understanding — between these nations. As such, the

Scandinavian Congress of Mathematicians was also intended to help ease the political tension

which ensued following the dissolution of the union between Norway and Sweden in 1905. At

the same time, it represented an additional means of giving the small Scandinavian countries

legitimacy within European mathematics (for more on these matters see Sørensen 2006a,c).

The development of the Scandinavian Congress of Mathematicians is thereby an interesting

reference point for the study of scientific nationalism, pan-nationalism,3 and internationalism in

the age of nation states, one which warrants further attention. As such, these meetings, and the

aims and ideologies on which they were based, form the focus of the present chapter. In discussing

them we will emphasize the perceived importance of identities and images in mathematics, as

introduced in Chapter 4 during the increase in trans-national scientific activities around the turn

of the century. Although often used as ornamental rhetoric to foster a sense of “togetherness”,

in the context of the Scandinavian Congress of Mathematicians the establishment of a shared

identity for Scandinavian mathematicians also involved deep reflections upon national achieve-

ments and aims, and comparisons of one’s collective national achievements with the successes

of other nations. In analyzing these, we will situate our discussions within a framework which

emphasizes the collectivity of these aims and activities. This framework reflects a process of

what we refer to as “co-national”4 or “extra-national”5 development. In particular, elaborating

on the themes discussed in Chapter 4, it highlights both the construction of new identities (in

this case, transnational or regional) which originated in negotiation with existing national identi-

ties (and their counterparts, the images projected to foreign colleagues), and the (simultaneous)

solidification, amplification, or alteration of these national identities and international images

through the new, shared identity.

These notions of “co-national” and “extra-national” are related to and inspired by the notion

of “denationalization” mentioned in Chapter 6 (see Crawford et al. 1993). In particular, they

reflect this notion insofar as they point to the growth of trans-national activity in science and the
3By pan-nationalism here, we refer to movements asserting broad cultural identity that transcend national

borders, such as Pan-Slavism, the call for German unification, and so on. These movements have complex
motivations and structures, and it is therefore important to distinguish particular cases.

4Not to be confused with word conation. Here, the prefix refers both to the partnership and the formation of
a Scandinavian identity alongside the construction and solidification of national identities in science.

5Here, the prefix reflects the fact that such developments occurred outside or beyond the more classic processes
of nationalization and internationalization of mathematics.
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ways in which the state divests its scientific capital, primarily in connection with the funding and

geographical contexts of research developments (see Crawford et al. 1993).6 However, they differ

significantly in that while they reflect formal processes which aimed at tearing down certain walls

between nations through, among other things, joint efforts at the organization of science and the

construction of a new “denationalized identity”, many of the actors involved reflected closely on

the potential of these actions to strengthen the respective national identities and even to project

a specific image of each nation, and their cooperation, to their foreign colleagues based on what

it meant to be “Scandinavian”. As such, the processes we describe should neither be confused

with denationalization nor internationalization.

In the present study of the Scandinavian Congress of Mathematicians we will explore some

particular aspects of the internationalization of mathematics within the framework outlined

above and demonstrate that these meetings served a complex set of national, regional, and

international agendas. Here, we focus in particular on the establishment of a shared mathematical

infrastructure, one parallel to national bodies for scientific research and cooperation, to describe

a process by which a more or less self-defined community voluntarily, and with concrete goals

in mind, cedes power and infrastructure in favour of the development of a shared, regional

organization. These concrete goals, as well as the cooperative aspects of this framework, are

salient features of this process which merit particular attention. As such, these meetings reflect

both a growing importance of cooperation in science — in this case, not strictly international,

but regional — for mutual cultural gain, and the increasing need to carve out local, national, and

regional identities within the international scientific sphere. We shall also situate the development

of these meetings within a framework which emphasizes their relations to and impact on local,

national, regional, and even international contexts. We note, moreover, that while the process

we describe is related to the internationalization of science, the two are distinct, in the sense

that the former reflects the idea of cooperation based on the existence of a common identity, one

which was distinctly Scandinavian.7

With this framework in mind, in what follows we will apply the following dimensions to our

discussion of what we might think of as a Scandinavian mathematical community.

1. The formation of a transnational identity by reference to the existing national contexts,

2. The formal constitution of the transnational organization,
6Here, Crawford, Shinn, and Sörlin are working primarily within a contemporary context, and concern them-

selves primarily with what they refer to as the two subsidiary ways in which the nation divests its scientific capital,
namely the replacement of public funding with private funding, and the “regionalization” of research (Crawford
et al. 1993, p. 34). While the latter category is relevant to our purposes, in fact it is rather premature to claim
that the Scandinavian Congress of Mathematicians marked the beginning of a regionalization of mathematical
research in Scandinavian. We have thus found it necessary to develop our own stipulations.

7In this sense it is reminiscent of the Union des deux soeurs latines, a cultural union between France and
Italy which emphasized their shared “Latin culture” as a form of opposition to the Third Republic of France.
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3. The delineation of the transnational “community” by establishing geographical and disci-

plinary borders,

4. The establishment of international relations involving the transnational community

5. The relevance of the transnational identity in local, national, and international contexts.

In the following, we shall discuss these points with reference to the Scandinavian mathematical

community. In particular, we shall begin by briefly outlining relevant aspects of the state of af-

fairs in mathematics in Scandinavia around 1900, in particular those concerning the influence of

political tension on scientific cooperation. Then, we shall describe the instigation of the series of

Scandinavian Congresses of Mathematics in 1909 and briefly compare it to other, similar, organs

of mathematical communication. We will then turn to a discussion of the inclusion of the Finnish

community and certain foreign guests, which challenged the Scandinavian Congress of Mathe-

maticians to delineate its geographical borders and discuss its international relations, and an

analysis of the situation of the Scandinavian Congress of Mathematicians vis-à-vis other interna-

tional mathematical enterprises. Finally, we shall consider the relationships of the Scandinavian

Congress of Mathematicians to local Scandinavian communities and national contexts, in partic-

ular in Sweden and Finland.8 In doing so, we will demonstrate the importance of national and

pan-national identities and images to be projected abroad in shaping the origin and evolution of

these meetings, as well as the connections between the Scandinavian Congress of Mathematicians

and the professionalization and institutionalization of mathematics in Scandinavia.

7.2 Formation: From National to Transnational Mathematics in

Scandinavia — Cultural Scandinavianism and the Extension

of a Brotherly Hand

In comparison with the rest of Europe, the political map of Scandinavia remained rather stable

during the second half of the 19th century. By the first decades of the 20th century, however, the

region underwent some important political changes which led to a reconfiguration of relations

between the different countries. One important event was the dissolution of the union between

Norway and Sweden in 1905. Another was the First World War, discussed above, which brought

civil war to Finland in December 1917 in conjunction with the revolution in Russia. Finally, the

German defeat in the First World War led to a reunification of Denmark with some of its former

provinces in Southern Jutland in 1920. These provinces had been lost to Bismarck’s Prussia in
8Finland in particular represents a special case, as we shall see. By virtue of language, shifting political status,

nationalism, and complex relations with Sweden, there would be some obstacles to fully integrating some Finns
into a pan-Scandinavian setting, as discussed in Chapter 3.
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the defeat in 1864 that, as it were, was both an important start to, and a drastic failure for,

politically utopian ideals concerning a common Scandinavian identity.

In Scandinavia, as well as throughout Europe, major changes also influenced many local

mathematical communities beginning in the 1870s. By then, generational changes interacted

with developments in communication and the professionalization of science which led to the

formation of new national journals and societies for mathematics and an increased emphasis on

research as an integral part of the duties of university professors, as discussed above.

Although nominally national, many of these societies were actually local or “regional” in

nature. Almost all of the activities of the Danish Mathematical Society, for instance, founded

in 1873, were located in Copenhagen, which also featured the nation’s only university at the

time. Similarly, reflecting the state of mathematical activity across most of Europe, in the other

Scandinavian countries the mathematical communities were centred about the few universities

in Oslo, Helsinki, Uppsala, Lund, and eventually Stockholm.

For centuries, Denmark and Sweden had been fiercely competitive over the control of access

to the Baltic Sea. However, in the wake of the Romantic national ideals and as a reaction,

in part, to a growing fear of Russia and Prussian Germany, intellectual circles in Denmark and

Sweden had begun to suggest forms of a cultural and political “Scandinavianism” from the 1840s.

Correspondingly, in 1839, Scandinavian scientists began meeting regularly for scientific exchange

in a series of Skandinaviska naturforskarmötena, discussed in Chapter 2. The politically-oriented

versions of of Pan-Scandinavianism, however, struggled to win popular support, and were not

formally implemented by any Scandinavian government. Moreover, they suffered a severe blow

when the promised Swedish and Norwegian military reinforcements did not arrive in Jutland in

time to aid the Danes when Prussia and Austria declared war on Denmark in 1864 in reaction to

Denmark’s attempts to integrate Slesvig (i.e. South Jutland) into the Danish Kingdom. While

volunteers from Sweden-Norway had supported the Danes during the 1848-1850 clash over the

same territory, Denmark received no significant support the second time. As phrased by the

historian Stewart Oakley, “[t]he Danes were indeed misled into believing that they would enjoy

more than merely moral support from their Scandinavian neighbours in the event of a clash with

Germany”. As such, the forms of political Scandinavianism cultivated during the previous two

decades collapsed (Oakley 1993, p. 176).

This did not mark the end of Scandinavianism, however, for figures like Mittag-Leffler be-

gan to suggest a renewal of cultural connections from the 1880s onwards, as evidenced by the

Scandinavian editorial board of Acta Mathematica which encompassed members from all four

countries. When unified with Sweden, Norway was granted a considerable independence, even

though it remained clear that bonds of culture and language connected the two Scandinavian

lands.
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Interestingly, and as a bit of an aside, Mittag-Leffler seems to have viewed political Scandina-

vianism as the only true form of patriotism within the Scandinavian context, at least when faced

with the threats of Germany and Russia in times of political turmoil. In a letter to Nørlund

dated 14 September of 1917 he highlighted his fears for the future of the Scandinavian countries

in light of the war, proposing the formation of a formal form of union within which each country

remained independent in its internal affairs, with its own royal family, but such that customs-

and foreign policies were shared and a common military was established.9 Several months later,

in a “juleønske” [Christmas wish] published in the Norwegian magazine Juleglæde the same year,

Mittag-Leffler wrote:

“The inescapable condition for an independent, free and happy future for the coun-

tries of the North is a Scandinavia [emphasis in original] including Sweden, Norway,

Denmark and Finland joined by a collaboration in defence, diplomacy and economic

policy but otherwise completely independent as separate nations. Thereby, and only

thereby, can we in the long run withstand the pressure of the great powers from the

East, the South and the West. Since this is not easy to come by, all who love their

country and wish the best for its future must look beyond short-term difficulties and

work deliberately towards this goal.”10

When Norway seceded from Sweden in 1905, the culmination of events led to political tensions

which temporarily frustrated scientific and cultural exchange. In this connection Mittag-Leffler

discussed an idea of a pan-Scandinavian mathematical gathering with his colleagues Zeuthen

and Carl Størmer (1874–1957), respectively of Denmark and Norway, at the 1908 International

Congress of Mathematicians in Rome.11 Soon thereafter, he invited his Scandinavian colleagues

to a mathematical gathering, to convene in September of 1909 in Stockholm, which by then

had established itself as a regional centre for mathematics around Mittag-Leffler, Stockholms

Högskola, and Acta Mathematica, as discussed in Chapters 5 and 6.

As for the motivations behind such a meeting, Mittag-Leffler indicates that he intended the

first Scandinavian Congress of Mathematicians to serve as an “outstretched brotherly hand”,

notably, extended from the Swedish side, to improve relations and to promote professional co-

operation between the mathematicians of Sweden, Denmark, Norway, and Finland (Sørensen
9See Letter from Mittag-Leffler to Nørlund, 14 September 1917, Institut Mittag-Leffler.
10“Den ofrånkomliga förutsättningen för en själfständig, fri och lycklig framtid för Nordens länder är ett Skan-

dinavien, omfattande Sverige, Norge, Danmark och Finland. Gemensamhet i försvar, diplomati samt ekonomisk
politik med i öfrigt full själfständighet för hvarje land. Härigenom, men endast härigenom, kunna vi i längden
motstå stormaktstrycket från Öster, Söder och Väster. Tider skola dock förgå, hårda öden genomlefvas, innan
små synpunkter och lokala partiintressen, hvilka stå i vägen för sådan lösning, kunna öfvervinnas. Dessförinnan
må alla, som älska sitt land och vilja dess framtid, som se längre än öfver dagens tillfälliga frågor, drömma om
samt arbeta mot detta mål [, önskar G. Mittag-Leffler, Professor]”. The last two sentences have been freely
translated.

11This is according to Mittag-Leffler 1925. However, the precise format of the meeting in Rome remains
unknown and Ernst Lindelöf later had no clear recollections of what was actually discussed.
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2006c, p. 1).12 In the memorandum he circulated prior to the meeting he expressed both his

broader ideological and political ambitions as well as more pragmatic reasons for seeking to bring

together a critical mass of individuals devoted to mathematics. The idea was that if a meeting of

Scandinavian mathematicians was a success, it could not only serve to improve relations between

Denmark, Norway, Sweden, and Finland, but could represent a step toward the edification of a

new spirit, a “new mutual understanding”:13

“The leading principle is that all [who attend the meeting] should feel that they

have truly benefited from the meeting and have gotten to learn something that they

have use for in the future. In this way I hope that we will gradually edify a new

Scandinavianism that rests on a more solid foundation than the earlier utopian one.”14

The aim was to create a sense of solidarity between the peoples of the north by building

on a common cultural identity, one which would benefit them all. In a later interview with the

Swedish newspaper Dagens Nyheter Mittag-Leffler would assert:

“It is of course madness [on the part] of us Swedes [. . . ] to put up walls between

ourselves and Danes and Norwegians. In this way we become even less than what

we actually are — on the contrary, we ought to try to connect ourselves to as many

cultural interests as possible and first and foremost practice cultural cooperation

[. . . ]”15

In particular, Mittag-Leffler pointed to the special pressures that were felt in small countries

during an epoch dominated by imperialism, asserting:

“Now, Sweden extends its brotherly hand to the other Nordic countries; individually

we are too small to benefit from standing on our own and our shared culture is too

precious not to be carefully guarded.”16

12That this initiative was undertaken by Swedish men was emphasized by Mittag-Leffler in letters, in mem-
oranda he circulated prior to the 1909 meeting, in the speech he gave there, and moreover to the newspaper
reporters in attendance.

13Letter from Mittag-Leffler to Brøgger, 6 May 1909, Institut Mittag-Leffler.
14“Den ledande principen blir, att alla skola känna, att de haft verklig nytta af mötet och då fått lära något,

som de ha behållning af för framtiden. På så sätt hoppas jag skola vi småningom uppbygga en nyskandinavism,
som hvilar på solidare grunder än den fordna champagnerusets.” Letter from Mittag-Leffler to Brøgger, 6 May
1909, Institut Mittag-Leffler.

15Mittag-Leffler quoted in an interview with the Swedish newspaper Dagens Nyheter :“— Det ær ju vanvett af
oss svenskar [. . . ] att resa upp murar mellan oss och danskar och norrmænn. Vi bli pådet sættet ænnu mindre æn
hvad vi i sjælfa verket æro — vi böra ju tværtom försöka att alliera med oss såmånga kulturintressen som möjligt
och först och fræmst idka kulturellt samarbete [. . . ].” In fact, Mittag-Leffler expressed the belief that through
international cooperation scientists, and in particular mathematicians, could pave the way for improved relations
between countries in a much more general sense. He saw the large number of Swedish scientists amongst the
participants at that meeting as “the best proof that mathematics [. . . ] can contribute to uniting the [Scandinavian]
nations. [. . . ] Denmark, Norway, Sweden and Finland must stand as friends — for the sake of culture — we must
feel solidarity [. . . ]”

16This characterization was explicit in Nansen’s welcoming address at the 1902 Abel centennial in Oslo (see
Sørensen 2006a).
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The similarity of this sentiment to the words uttered by the Danish physicist Hans Christian

Ørsted (1711–1851) at the 1840 meeting of the Scandinavian Association for the Advancement

of Science cannot be ignored, roughly: “Let 6 million Scandinavians put their weight onto one

scale, and indeed one should not find it too light.”17 Mittag-Leffler concluded:

“It is now up to you whether you will accept and commit to the extended hand.”

In light of his emphasis on Swedish initiative and expansion, one might wonder how math-

ematicians from Denmark, Norway, and Finland received Mittag-Leffler’s plans for a meeting

in 1909, and the extent to which this strategy for a new Scandinavianism was successful. The

1909 meeting succeeded in attracting no fewer than 130 mathematicians from Finland, Norway,

Denmark, and Sweden to the Swedish capital, and reports were printed in many of the major

Scandinavian newspapers. The Danish delegate C.C. Hansen (1876-1935), for instance, reported

that Mittag-Leffler — in the presence of members of the Swedish royal family and governmental

dignitaries — had expressed how Scandinavian unity in academic and cultural matters was the

key to national identity, and that:

“[. . . ] the fruitful cooperation among the culturally connected and equivalent peoples

of the North is not the dream of a fool but rather a cornerstone on which the future

of the nations is to be built.”18

Further affirmation that Mittag-Leffler’s initiative resonated in his foreign colleagues came from

Denmark. Following the meeting, Mittag-Leffler received a telegram (see Figure 7.1) from Copen-

hagen which reads:

“The Danish participants in the congress of mathematicians bring the Swedish hosts

their warmest thanks for the unforgettable days in Stockholm and for the rich scien-

tific exchange that the congress has brought each and every one of us.”19

It was signed: Bohr, Crone, Hansen, Hjelmslev, Juel, Mollerup, Nielsen, Nørlund, Thiel [sic],

Valentiner, and Zeuthen.20 This telegram provides compelling evidence that the Danish par-

ticipants looked to their Swedish colleagues not only as a large and (by then) professionalized
17“Lad 6 Millioner Skandinaver lægge deres Kraft i én Vægtskaal, og sandelig man skal ikke finde den for let”

(Eriksson 1991, p. 401).
18Specifically, C.C. Hansen in the Danish newspaper Politiken, 27 September 1909, was quoted as saying: “Han

[Mittag-Leffler] udtalte blandt andet, at frugtbart Samarbejde mellem Nordens i Kultur ligestillede Folk ikke er
en Daares Drøm, men altid maa udgøre en af de hjørnestene, paa hvilken Fædrelandets Fremtid maa bygges.”

19“De danske deltagere i matematikerkongressen bringer de svenske indbydere deres hjerteligste tak for de
uforglemmelige dage i Stockholm og for det rige videnskabelige udbytte som kongressen har bragt hver enkelt af
os.” Telegram contained in the Mittag-Leffler collection at the National Library in Stockholm.

20Referring to Harald Bohr (1887–1951), Hans Christian Rasmus Crone (1851–1930), Carl Christian Hansen
(1876–1935), Johannes Hjelmslev (1873–1950), Christian Sophus Juel (1855–1935), Johannes Mollerup (1872–
1937), Niels Nielsen (1865–1931), Niels Erik Nørlund (1885–1981), Herman Valentiner (1850–1913), and Hierony-
mus Georg Zeuthen (1839–1920). Presumably “Thiel” refers to Thorvald Nicolai Thiele (1838–1910).
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group of specialized colleagues but also as voices of Scandinavian unity and the development of

cultural commonalities with the aim of furthering not only regional Scandinavianism but also

more national agendas.

Figure 7.1: Telegram sent to Mittag-Leffler and the hosts of the 1909 Scandinavian Congress of Mathe-
maticians from the Danish participants.

Thus, from the rhetoric employed in these mathematical circles in Scandinavia around 1909

we clearly identify different aspects of the process of establishing a trans-national Scandina-

vian mathematical “community”. This community developed from four distinct and primarily

nationally-oriented communities, the members of which saw the possibility of attaining greater

numbers for depth and diversity of their mathematical contributions. At the same time, certain

key figures actively promulgated an ideology on which the meetings should be based, one of

cultural connection and unity among the “peoples of the North” based on a common history,

culture, and language which were fragile and should be protected.

That the 1909 meeting was well-received by mathematicians in the other Scandinavian coun-

tries suggests that the importance to which Mittag-Leffler assigned professional cooperation in

mathematics was shared. While this may reflect a common desire for mathematical legitimacy



228 CHAPTER 7. MITTAG-LEFFLER AND THE SCM

in a broader setting, or even a common effort to establish a Scandinavian cultural identity, in

several respects these gatherings were also consistent with the development of what we might

refer to as the modern scientific spirit which emphasized among other things the engagement of

youths, the attendance of congresses, a focus on direct oral communication, the rapid publication

of works in progress, and the popularization of scientific works.21

7.3 Consolidation: The Formal Constitution of the Scandinavian

Congresses of Mathematicians

As we have shown, the Scandinavian Congress of Mathematicians was instigated against a back-

ground of pragmatic and ideological concerns of developing means of informal communication

and attaining a critical mass of culturally- and linguistically-connected groups while pursuing

further cultural developments both for the good of Scandinavia as a whole, for the development

of mathematics more generally, and for the individual nation states. We will now discuss the

formal constitution and institutionalization of the Scandinavian Congress of Mathematicians by

comparing it to other contemporary mathematical venues in order to assess the evolution and

solidification of the shared identity which developed through these meetings, as well as high-

lighting the issue of their relationship to other non-Scandinavian contexts, to be discussed in the

following section.

In January of 1911 Mittag-Leffler wrote to the Danish mathematician Poul Heegaard (1871–

1918) to express his happiness that a mathematical congress similar to that held in Stockholm

in 1909 would take place later that year in Copenhagen. In his letter he remarked: “I don’t

need to point out for you the purely scientific points of view and the scientific meaning such

meetings have for all of us [who are] mathematicians in Denmark, Finland, Norway and Sweden.

But I want to remind [you] about the meaning they have for the reestablishment of a good and

brotherly understanding between our different peoples.”22 Mittag-Leffler highlighted once again

that following the dissolution of Sweden’s union with Norway, the 1909 meeting was “a brotherly

handshake offered from the Swedish side”, which the other countries all accepted, and asserted:

“But if the fruit of the initiative that was taken from the Swedish side in 1909, in

all respects be the intended [one], it is necessary that such congresses meet at least

every second year.”23

21For a particularly stunning representation of these views see (Volterra 1913).
22“Jag behöfver icke för Eder framhålla de rent vetenskapliga synpunkterna och den vetenskapliga betydelse

sådana sammanträffanden ha för oss alla matematiker i Danmark, Finland, Norge och Sverige. Men jag skulle
vilja erinra om den betydelse de ha för återuprättande af ett godt och broderligt samförstånd mellan våra olika
folk.” Letter from Mittag-Leffler to Heegaard, 2 January 1911, Institut Mittag-Leffler.

23“Men skall frukten af det initiativ, som 1909 tog från svensk sida, i allo blifva den åsyftade är det nödvändigt,
att dylika kongresser minst hvart annat år sammanträda.” Letter from Mittag-Leffler to Heegaard, 2 January 1911,
Institut Mittag-Leffler.
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To Mittag-Leffler, regular and frequent meetings were thus fundamental to the consolidation

of the Scandinavian Congress of Mathematicians, and in particular to maintaining the new mu-

tual understanding he had hoped to establish through the congresses. The intention was to share

the tasks of hosting the gatherings and organizing lectures, such that when the meetings became

an institution they would alternate between the Scandinavian countries, where in connection

with each meeting, representatives from each country would be responsible for soliciting and

accepting the lectures from their fellow countrymen. As such, the responsibility for organizing

the meetings was shared.

In general, the lecture portion of the meetings was highly formal,24 but social programmes

in the evenings allowed for more informal time for scientific communication.25 The possibility of

linguistically and formally effortless oral communication would be emphasized by many as being

among the most important features of the meetings (see Sørensen 2006c, p. 14). However, Mittag-

Leffler made a point of also attracting women to the congresses — many came as participants and

even more as accompanying wives or daughters, and the social programme for these latter groups

quickly became an important part of the informal atmosphere and was a feature of successive

meetings as well.

In order to analyze more clearly the structure of the Scandinavian Congress of Mathemati-

cians, three relevant points of comparison are found in the Skandinaviske Naturforskermøder or

Skandinaviska naturforskarmötena, the meetings of the “Scandinavian Association for the Ad-

vancement of Science” introduced in Chapter 2, which ran rather infrequently since 1839; the

meetings of the Deutsche Mathematiker-Vereinigung, which had run annually since 1891; and

the International Congresses of Mathematicians which had met roughly every four years since

1897. All of these meetings had been attended by Scandinavian mathematicians at some point,

and as such, reasonably served to have influenced the course of development of the Scandinavian

Congress of Mathematicians.

The Scandinavian Association for the Advancement of Science was established in 1839 as

a Scandinavian counterpart to the German and British associations for the advancement of

science. Although the meetings were open to the public, membership providing the right to

vote on matters of interest to the group was limited to scholars and individuals teaching in the

sciences or medicine, or those with a Ph.D., licentate, M.Sc., or M.A. in any of the disciplines
24Oswald Veblen, for instance, in a letter to George Birkhoff, would describe the formality of the 1913 meeting

in Oslo, remarking that all Scandinavians “wore frock coats to all the meetings”, and that “the papers were all given
apparently in full and almost never followed by discussion [. . . ] After the session everybody marched away, looking
solemn.” We thank June Barrow-Green for kindly sharing drafts of her paper in the Mathematical Intelligencer
prior to publication. For more on foreign participation in the Scandinavian Congress of Mathematicians see
Section 7.4 of this chapter.

25In a 1909 letter to the Norwegian mathematician Størmer Mittag-Leffler indicated that certainly wives were
welcome to accompany their husbands to the meetings, but unlike at other congresses, they should not expect to
be entertained by their husbands, who would be busy with scientific work all day — including at mealtimes —
until the evening. See Letter from Mittag-Leffler to Størmer, 17 May 1909, Institut Mittag-Leffler.
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represented. While the character of the Scandinavian Association for the Advancement of Science

differs markedly from the Scandinavian Congress of Mathematicians in the membership of its

meetings in its disciplinary coverage,26

As mentioned in Chapter 2, Scandinavian mathematicians historically had a considerable

representation at the meetings of the Scandinavian Association for the Advancement of Science

until 1898. However, the founding of the Scandinavian Congress of Mathematicians marked the

end of mathematical delegations at the meetings of the Scandinavian Association for the Ad-

vancement of Science, as mentioned above, an outcome which was regretted by, among others,

Mittag-Leffler. Interestingly, he blamed the organizers of the general meetings and not his math-

ematical colleagues for severing the ties between science and mathematics. To him, the presence

of mathematicians at these meetings was important for mathematical research, in part because

all mathematicians should maintain an interest in “all knowledge concerning everything in time

and space”. Moreover, he would claim that “[m]athematics, when untouched by applications to

other sciences, can easily be diverted onto some of the obscure paths of formalism and philos-

ophizing” (see Stubhaug 2010, p. 662); see also (Mittag-Leffler 1926b, p. 44).27 Ultimately, as

mentioned in Chapter 2, a variety of specialist societies arose which became competitive with the

meetings of the Scandinavian Association for the Advancement of Science leading, eventually, to

the end of the large meetings altogether (Eriksson 1991, p. 475).

In particular, as the historian of ideas Nils Eriksson has indicated, these Scandinavian meet-

ings were part of an effort to eliminate the attraction of Scandinavians to the German centres for

scientific activity (Eriksson 1991, p. 401), and reasonably to dray them away from theGesellschaft

Deutscher Naturforscher und Ärzte (GDNÄ) founded in Leipzig in 1822. Among the Scandina-

vian scientists to attend the first meeting of the GDNÄ were Ørsted and the Swedish chemist

Berzelius (mentioned in Chapter 2 in connection with the Royal Swedish Academy of Sciences).

Their attendance there afforded them the opportunity not only to participate in scientific discus-

sions, but to witness how the GDNÄ had helped to raise the social status of scientists within the

German states. According to Eriksson, 79 Scandinavian scientists attended the 1830 meeting of

the GDNÄ held in Hamburg, and upon their return home one, the Swedish physician Magnus

Pontin (1781–1858), suggested that a Nordic Association for the Advancement of Science be

founded (Eriksson 1991, p. 474).

The GDNÄ was not the only German meeting to attract Scandinavian scientists. So, too,

did the annual meetings of the Deutsche Mathematiker-Vereinigung which began in 1891. In this
26In fact, openness to the public was also a point of divergence between the Scandinavian Association for

the Advancement of Science and the Scandinavian Congress of Mathematicians, to be discussed in the following
section.

27In light of Mittag-Leffler’s clear emphasis on subjects in pure mathematics in his teaching and research,
it would be interesting to learn about the relations between pure mathematics and this supposed importance
of applications within Mittag-Leffler’s own “hierarchy” of research-related values (on these hierarchies refer to
Chapter 4. This, however, is a matter for future studies.
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connection it is important to note that whereas the Scandinavian Association for the Advance-

ment of Science served to bring a heterogeneous disciplinary group together based on a modern

pursuit of scientific advancement and unity, the Deutsche Mathematiker-Vereinigung (DMV)

represented a far more specialized forum for discussion. Mittag-Leffler was present for the very

first meeting in Halle (see Stubhaug 2007, p. 408) and since 1894 several Scandinavian mathe-

maticians became members of the DMV, such that by 1909, the total number of Scandinavian

members reached 16. By 1924 the number had increased steadily to 25. Notably, all Scandi-

navian members of the DMV numbered amongst the mathematical elites in Sweden, Norway,

Finland and Denmark. Membership to the DMV provided access to its journal, the Jahresberich

der DMV. In spite of their growing numbers, however, Scandinavian mathematicians did not

figure prominently as a group in the DMV; only a few Scandinavian mathematicians actually

attended its meetings and gave lectures there. Thus, it appears that although the meetings of

the DMV share with the Scandinavian Congress of Mathematicians the concern for frequency

and possibility to meet in person, their role as examplars for Mittag-Leffler’s conception was

rather limited.

Also of importance for consideration in connection with the foundation of the Scandinavian

Congress of Mathematicians is the International Congress of Mathematicians, discussed in the

previous chapter, which united mathematicians from multiple countries every four years for

personal communication and the strengthening of personal contacts roughly. Mittag-Leffler was

a pivotal figure in the organization of Scandinavian participation in the International Congress of

Mathematicians, a role which earned him recognition as vice-president at many of the congresses.

In his own later recollections, Mittag-Leffler presented an image of himself as very centrally-

positioned in bringing about international contacts and collaborations, in particular leading

to the first International Congress of Mathematicians held in Zürich in 1897. Mittag-Leffler’s

efforts to travel to France, Italy, Germany, and Austria while constantly engaging colleagues in

discussions about the most pressing questions in mathematics was precisely what paved the way

for the International Congress of Mathematicians, he argued himself (see Mittag-Leffler 1926b,

p. 30). As the ideal of informal communication was one of the most prominent features of both

the International and the Scandinavian congresses of mathematicians28 and as the idea of the

Scandinavian Congress of Mathematicians was conceived during an International Congress of

Mathematicians, it seems highly probable that this characteristic of the Scandinavian meetings

developed from the successful discussions at the International Congress of Mathematicians.

The first three Scandinavian Congresses of Mathematicians took place in 1909, 1911, and

1913. In keeping with the biannual tradition, the fourth was scheduled for 1915. This plan was

changed, however, for reasons to do with the 1916 International Congress of Mathematicians. It
28Concerning the Scandinavian Congress of Mathematicians, this is in accordance with both Mittag-Leffler’s

recollections (see Mittag-Leffler 1926b) and reports from the participants.
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is well-known that at the end of both the 1908 meeting of the International Congress in Rome

and the 1912 meeting of the congress in Cambridge Mittag-Leffler extended an invitation to host

the following congress in Stockholm in 1916 (see 190 n.d.; Hobson & Love 1913, pp. 35 and 42,

respectively). By 1914, prior to the outbreak of the war, he had proposed to his Scandinavian

colleagues that the Scandinavian Congress of Mathematicians, scheduled for 1915, instead should

form a part of the International Congress of Mathematicians. By November of 1915, however,

with no end in sight for the war, he realized that a full-blown international meeting would not

be feasible the following year. Instead, he settled on a compromise by organizing a meeting of

the Scandinavian Congress of Mathematicians in Stockholm and inviting a smaller number of

foreign participants from both sides of the conflict, for although the First World War wreaked

havoc on national borders and trans-national relations, its direct impact on mathematics in the

neutral Scandinavian countries was rather minimal.

One of the main reasons for which Mittag-Leffler hoped to host a meeting in 1916 instead

of waiting for a declaration of peace was to ensure the future of the Scandinavian Congress of

Mathematicians. Mittag-Leffler believed that the existence of these meetings was fragile, and

that further delaying a Scandinavian congress might seem natural in light of the climate, but

might compromise the future of the meetings. Specifically, it meant risking that the meetings

would ultimately fall into oblivion.29 As such, the 1916 Scandinavian Congress of Mathemati-

cians distinguishes itself from the other meetings of this congress by virtue of its international

outreach.30

During the spring of 1916, Mittag-Leffler sent out informal invitations to members of his

extensive correspondence networks from Canada, England, Hungary, Italy, Japan, Russia, Serbia

and the US.31 Official invitations were written in April, but the informal versions contained in

Mittag-Leffler’s correspondence are of particular historical interest in light of the ways in which

he advertised the congress. To some he referred to it as a congress of the mathematicians of the

Scandinavian countries — Sweden, Norway, and Denmark — while to others it was a congress
29On this matter see Letter from Mittag-Leffler to Wiman, 28 June 1916, Institut Mittag-Leffler. In it, Mittag-

Leffler indicated to Wiman that the prime minister and ecclesiastical ministers shared his opinion on this matter.
30It is worthy of remark that the thought first of encompassing the Scandinavian Congress of Mathematicians

within the International Congress of Mathematicians, and then of holding a quasi-international congress under
the guise of a Scandinavian meeting attests to the fact that the apparent lines between “internationalism” and
variations of nationalism were often blurred during this period.

31Namely John Charles Fields (1863–1932), from Canada; Sydney Chapman (1888–1970), H.T.J. Norton
(1886–1937), Edwin Bailey Elliott (1851–1937), Grace Chisholm Young (1868–1944), G.H. Hardy (1877–1947),
and Andrew Russell Forsyth (1858–1942) of England; Lipót Fejér (1880–1959) and Frigyes Riesz (1880–1956) of
Hungary; Volterra from Italy (interestingly enough, in light of Volterra’s interventionalist campaign and apparent
exceptional stance in Italy concerning his lack of concern with rebuilding scientific relations upset by the war;
refer to Section 6.8); Tsuruichi Hayashi (1873–1935) from Japan; Nicolai Alexandrovich Vasiliev (1880–1940) and
Johan Oskar Backlund (1846–1916) from Russia; Michel Petrovitch (1868–1943) from Serbia; and George David
Birkhoff (1884–1944) and David Eugene Smith (1860–1944) from the United States. Notably, Backlund (1846–
1916), who was Swedish by birth and graduated from the University in Uppsala in 1872 but spent the majority
of his career in Russia, was an exact contemporary of Mittag-Leffler during his student years.
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of the mathematicians of the North, including Finland as well. To Chapman, Norton, Elliott

and Hardy he referred to it as “un congrès des mathématiciens des pays scandinaves, la Suède, la

Norvège, le Danemark [emphasis mine]”, while to others such as Forsyth it was “un congrès des

mathématiciens du nord (la Suède, la Norvège, le Danemark et la Finlande) [emphasis mine]”. To

Fejér and Riesz it was referred to as “an unserem nordischen Mathematiker Kongress (Schweden,

Dänemark, Norwegen und Finnland umfassend [emphasis mine])”, while to Vassilieff Mittag-

Leffler actually wrote of “un congrès mathématiques des pays neutres la Suède, la Norvège et le

Danemark ”.32 In general Sweden’s neutrality was a factor he emphasized. To several invitees,

among them Fejér, Elliot, Gutzmer, and Forsyth, Mittag-Leffler explicitly noted that nothing

should prevent a small number of foreign individuals from visiting a congress of neutral countries

during the war.

Presumably, Mittag-Leffler believed that the individuals he contacted were relatively unlikely

to allow political opinions to take precedence over the cultivation of pure science. Invitations to

French and German colleagues were more troublesome, although Mittag-Leffler received positive

responses from Kurt Hensel, Friedrich Engel, and August Gutzmer from Germany and from Paul

Appell in France who appeared in the mindset to attend but would likely struggle against the

public opinion of his country (see Stubhaug 2007, p. 629). Ultimately, however, as Stubhaug has

pointed out, Frigyes Riesz was the only non-Scandinavian participant.33 Of the others, Hardy

and Appell had planned to attend, but had been prevented from travelling to Stockholm in the

last minute.34

Mittag-Leffler saw the platform of the Scandinavian Congress of Mathematicians as a means

of bringing together scholars from both sides of the conflict at a neutral venue, according to

his belief that the Scandinavian countries needed to dedicate themselves to the “civilizing tasks”

which fell to them.35 Mittag-Leffler’s attempt at a “hybrid Scandinavian Congress of Mathe-

maticians” was met with approval from his good friend and colleague Nørlund, who wrote:

“It is surely the best way in which one can invite foreigners at the moment, when they

don’t really need to fear the public opinion in their own country because regardless
32See, respectively, Mittag-Leffler to Chapman and Norton, 24 June 1916, Institut Mittag-Leffler; Mittag-

Leffler to Hardy, 24 June 1916, Institut Mittag-Leffler; Mittag-Leffler to Elliott, 26 June 1916, Institut Mittag-
Leffler; Mittag-Leffler to Forsyth, 14 June 1916, Institut Mittag-Leffler; Mittag-Leffler to Fejér, 7 June 1916,
Institut Mittag-Leffler; Mittag-Leffler to F. Riesz, 7 June 1916, Institut Mittag-Leffler and Mittag-Leffler to
Vassilieff, 8 July 1916, Institut Mittag-Leffler.

33It is unclear as to whether the presence of his brother, Marcel, in Sweden was a factor in Riesz’s participation
in the 1916 meeting. Marcel Riesz, mentioned above in Chapter 3, had been in Sweden since 1908, upon Mittag-
Leffler’s invitation.

34See Letter from Mittag-Leffler to the Swedish minister for public education and ecclesiastical affairs, 9 Septem-
ber 1916, Institut Mittag-Leffler.

35Mittag-Leffler believed that Sweden, Denmark, and Norway — because of their neutrality in the conflict —
had a special role to play in assisting in the recovery of international scientific relations, for even if they suffered
from the tragedies of the war, they were not actively engaged in the conflict. See (Dauben 1980), which discusses
Mittag-Leffler’s aims to use his journal Acta Mathematica in “the task of the reestablishment of friendly relations”.
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of how it goes, the meeting will maintain the character of a Nordic Congress. It

isn’t unlikely that such a congress can be at least as fruitful for science as a big

international congress, and it is surely a much less risky undertaking.”36

However, the event actually turned into a predominantly Swedish affair, as several Danish

and Norwegian mathematicians ultimately did not attend. Following the congress, Nørlund

commented on the success of the meeting, and reported that, curiously enough, many of the

(Danish) participants who did arrive had later “confided in him that they had actually been

against holding a congress, but that they ultimately would not have done without taking part.”37

This suggests that the Scandinavian Congress of Mathematicians was seen as an institution

for mathematics in Scandinavia, and served such an important purpose that individuals felt

compelled to attend.

Let us now reflect upon the “plasticity” of the institutionalization of the Scandinavian Congress

of Mathematicians, the meetings of which were, after all, organized by different people in differ-

ent places, and without any formal continuation, though they maintained a strongly connected

web of actors centred about Mittag-Leffler and his extended Scandinavian network of mathe-

maticians. It does not appear as though the intention was expressed of forming a “Scandinavian

Mathematical Society” to further consolidate the congresses as there was, for instance, in es-

tablishing the International Mathematical Union in connection with the International Congress

of Mathematicians.38 This may simply reflect the highly connected network of mathematicians

in Scandinavia and the relatively informal nature of the events. Furthermore, no actual power

was vested in the Scandinavian Congress of Mathematicians itself; no decisions were to be made

except for the choice of venue for the next congress, something that was quickly regulated by

visiting the capitals in a more or less regular order. That no journal was established in connec-

tion with the Scandinavian Congress of Mathematicians merits a comment. The journal Acta

Mathematica was well established as a Scandinavian organ but it remained under the sole control

of Mittag-Leffler and was not a matter for the congresses. More importantly, Acta dealt exclu-

sively in research mathematics and was apparently perceived by some adversaries in Sweden as

being very elitist. Mittag-Leffler’s colleague Eneström was able to shed light on their discontent,
36“Professorens Plan om et nordisk matematisk Möde i Stockholm til næste Aar finder jeg yderst tiltalende,

og det skulle glæde mig meget om det kunde komme i Stand. Dette er sikkert den beste Form under hvilken man
i Øjeblikket kan indbyde Udlændinge, da disse ikke saa meget behöver at frygte Opinionen i deres eget Land,
fordi hvordan det saa end gaar Mödet vil bevare karakteren af en nordisk Kongres. Det er ikke usandsyndigt, at
en saaden Kongres kan blive mindst lige saa frugtbringende for Videnskaben, som en stor international Kongres,
og det er ganske sikkert en meget mindre risikabelt Foretagende.” Letter from Nørlund to Mittag-Leffler, 18
November 1915, Institut Mittag-Leffler.

37Nørlund wrote: “Ogsaa Kongressen i Stockholm var meget vellykket. Og, curiöst nok, betroede mange af
Deltagerne mig, at de egentlig havde været i mod at holde Kongres, men at de for al Del ikke vilde have undværet
at være med.” Letter from Nørlund to Mittag-Leffler, 21 September 1916, Institut Mittag-Leffler.

38The only mention that we have come across of such an idea was in letters written by a German observer,
Eduard Study, in 1911 (see below).
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and indicated that “schoolteachers all over the country, as well as most university instructors,

were extremely upset because they could neither read [presumably for reason of the languages of

publication, namely French and German] nor understand [presumably in light of the advanced

subject matter] what was published in Acta” (see Stubhaug 2010, p. 347).39 It is not clear as to

whom the reference to “university instructors” refers, and in particular as to whether or not it

includes or indeed points specifically to instructors in mathematics.

While this may explain why no journal was connected to the Scandinavian Congress of

Mathematicians, it does lead one to question the “naturalness” of meetings between research

mathematicians, schoolteachers, and professionals utilizing mathematical tools.40 It seems thus

that the Scandinavian conditions of limited numbers and political undertones (on this matter see

Siegmund-Schultze & Sørensen 2006b) led to a disciplinary and social (professional) diversity of

the Scandinavian Congress of Mathematicians that effectively opposed any firmer formalization

as a mathematical society along the lines of, for instance, the DMV.

7.4 Delineation: Establishing the Borders of the SCM

Delineating who could — and should — participate in the Scandinavian Congress of Mathe-

maticians involved at least two different axes of border-drawing, firstly, what it meant to be

“Scandinavian” and secondly, what it meant to be a “mathematician”. As we have seen, the

second matter was historically the most straightforward for the actors: essentially, anyone with

a true interest in mathematics was welcome, including research mathematicians, professors, stu-

dents, schoolteachers, physicists, and actuaries, demonstrating a very liberal invitation policy.41

The first matter is somewhat more complicated, and will be addressed here.

For Mittag-Leffler, the geographical delineation of “Scandinavia” was unproblematic and

even obvious; the intention was to extend a brotherly hand from Sweden to (“mathematicians”

from) Norway, Denmark, and Finland, the latter of which had been particularly close to Mittag-

Leffler’s heart since his youth. However, two matters merit attention: first, the question of the

inclusion or exclusion of non-Scandinavian mathematicians, and second the role of Finland in

the Scandinavian community in the years following Finnish independence.
39Attempts were made in 1911, however, at fusing certain local journals into a Scandinavian journal for

elementary mathematics, which reasonably would satisfy among others schoolteachers and certain students, but
would not provide an outlet for research publication. These attempts were met with difficulty and ran aground
due to inter-Scandinavian differences, legal problems, and — eventually — changes in the global economy. Such
an effort would not come to fruition until the 1950s.

40One might wonder, moreover, if this rather loose definition of “mathematician” reflects a change in mathe-
matics as a profession, or in the roles of “mathematicians” in society. This question, however, is far beyond the
scope of this paper.

41This liberal policy was deliberate from the outset. Interestingly, however, in spite of this rather open attitude,
Mittag-Leffler would emphasize that participation in the meeting would be allowed by invitation only. See Letter
from Mittag-Leffler to E. Lindelöf, 24 March 1909, Institut Mittag-Leffler, Letter from Mittag-Leffler to Wiman, 6
May 1909, Institut Mittag-Leffler, and Letter from Mittag-Leffler to Størmer, 17 May 1909, Institut Mittag-Leffler.
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The Danish organizers of the 1911 Scandinavian Congress of Mathematicians in Copenhagen

took care to organize this second meeting of Scandinavian mathematicians one week before the

festivities in Oslo connected to the centennial of the Norwegian university. For some of the

organizers, such as Poul Heegaard (1871–1948), the reasons for this was to allow foreign scholars

en route to Oslo to meet colleagues in Copenhagen and join up with the Scandinavian Congress

of Mathematicians, in spite of the fact that it would be difficult for them to participate fully,

primarily for reasons of language. Correspondingly, the German mathematician Eduard Study

(1862-1930) arrived in Copenhagen seeking permission to attend the congress. He was particu-

larly interested in the social events, which he saw as a possibility for making the acquaintance of

some of the Scandinavian mathematicians, a matter he believed would be difficult to resolve by

attendance of lectures alone in light of his difficulty in understanding the Scandinavian languages.

However, Study was denied participation in the congress, primarily due to a clash of person-

alities with the president of the event, Niels Nielsen, who felt offended at not having received

a formal request.42 Thus, Nielsen emphasized the Scandinavian and invitational characters of

the meeting, while Heegaard had made it appear more as a casual gathering of friends than a

professional society of Scandinavian colleagues.

Two years later, however, the young American mathematician Oswald Veblen (1880-1960),

who as part of his great tour of Europe was present in Oslo during the conference and wanted to

participate, was received positively. In a letter to his friend George David Birkhoff (1884-1944),

Veblen explained how he had been allowed to sit in on the sessions, though he understood very

little because all lectures were given in Scandinavian languages, and was also allowed to take part

in the social programme.43 This illustrates the shifting character of these meetings; after the

infamous “Study affair” the Scandinavian Congress of Mathematicians soon began functioning

as a form of informal “meet and greet” for mathematicians, Scandinavian or not, such that by

1925, prominent mathematicians from Great Britain, Germany, Italy and France were guests

in Copenhagen during the congress and partook in some of the events, though they were not

formally registered as delegates or participants.

Thus far we have touched upon meetings held in Stockholm, Copenhagen, and Oslo. De-

spite the fact that since their initiation, the Scandinavian Congress of Mathematicians had
42This resulted in the so-called “Study affair”, when Study wrote to Friedrich Engel, then the president of

the DMV, requesting for a German newspaper to publicize the exchange and asking that all Danish members
of the DMV be reciprocally excluded. It took some correspondence and negotiations before the matter could
finally be “relegated back to the depths from which it should never have surfaced”. See Letter from Heegaard to
Mittag-Leffler, 8 October 1911, Institut Mittag-Leffler.

43In this connection Heegaard’s later recollections provide a strange indication of the new-found internationality
of the discipline, for during a social event in a theatre, Heegaard had asked a colleague about some of the American
mathematicians, wondering in particular where Veblen, of whom he had just read a paper, might currently be
working. To his astonishment, Heegaard was then told that the young gentleman was seated in the row just
behind him (Heegaard 1945, p. 54). More information on Veblen’s trip to Europe and his experiences in Oslo can
be found in a forthcoming paper by June Barrow-Green in the Mathematical Intelligencer.
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encompassed four Scandinavian countries, and although Finnish mathematicians had repeat-

edly expressed the hope to invite their Scandinavian colleagues to Helsinki, by the end of the

First World War the congress had only been hosted by Sweden, Denmark, and Norway. By

the spring of 1921, as communication slowly normalized in the years following the war, Danish

mathematicians took up the idea of convening another meeting of the Scandinavian Congress of

Mathematicians in Copenhagen. However, when Finnish mathematicians learned of their plan,

they quickly responded through Ernst Lindelöf (1870-1946), who wrote to Mittag-Leffler:

“Dear Uncle. [. . . ] Uncle’s information to me in August that the next congress has

been decided to take place in Copenhagen threatened to destroy hopes and plans

which mathematicians here have had for long and have felt right in entertaining.

This time, it was incontestably the turn of the Finnish to host the congress with

them. [. . . ] Should this pass us by this time, at least I should never again extend

any invitation to [come to] Finland and I should therefore also not see it possible to

participate in any of the following congresses. [. . . ] If we cannot have this congress, it

would mean that in the future Finnish participation in the Scandinavian congresses

of mathematicians is all but over.”44

When the Danes learned of the Finnish plans, they quickly and willingly agreed that the

1922 congress could be held in Helsinki. However, Lindelöf’s threat to leave the Scandinavian

community was serious, and reflects the task faced by the Finnish mathematicians of reconstruct-

ing themselves and their national identity upon the declaration of Finnish independence from

Russia. In his opening address in Helsinki 1922, the chancellor Anders Donner, in his capacity

as president of the congress, expressed the pride of the young nation when he stated:

“One does not willingly invite guests worthy of honour until one’s house has been set

in proper order.”

In his speech, Donner underlined the cultural, political and judicial connections between Fin-

land and the other Scandinavian countries, despite the earlier Russian influence, and expressed

his hope that the Finnish would not be seen as strangers in this “family of peoples” and that the

centuries-long sense of connectedness would not be forgotten. Beyond the hopes for continued

and strengthened cultural unity, there were distinctly professional reasons for the desire for the

Scandinavian mathematicians to convene in Finland. As Lindelöf explained to Mittag-Leffler:
44“Kära Farbror. [. . . ] Farbrors meddelande till mig i august, om att nästa kongress bestämte att äga rum i

Köpenhamn, hotada att om intetgöra förhoppningar och planer, hvilka härvarande matematiker redan länge hyst
och omsett sig ha full rätt att hysa. Det var ju denna gång obestridligen finnarnas tur att få hålla kongressen hos
sig. [. . . ] Skulla turen denna gång gå oss förbi, skulle i hvarje fall jag icke vidare täckar komma fram med några
inbjudning till Finland, och skulla jag därför icke hellar anse mig kunna deltaga i de följande kongresserna.” See
Letter from E. Lindelöf to Mittag-Leffler, 30 October 1921, Institut Mittag-Leffler.
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“The interest in this congress is very high in all parts of our community. In partic-

ular the younger mathematicians expect a great outcome from it as most of them

have no other possibilities of establishing contact with scholars outside of the country

[emphasis added].”45

The efforts invested by the Finnish mathematicians in organizing the 1922 Scandinavian

Congress of Mathematicians in Helsinki demonstrate that they actively sought to attach them-

selves to the existing and developing community of Scandinavian mathematicians. Participation

in the meetings was insufficient — the role as host was what granted true entrance into this

professional alliance. This alliance, in turn, would serve in the construction and solidification

of a new national identity, not only for mathematicians, but concerning the role of Finland in

Scandinavia more generally. We shall return to this theme in Section 7.6.

7.5 International Relations

Despite the decidedly local aspect of the Scandinavian Congress of Mathematicians, aimed at

uniting mathematicians working in Denmark, Norway, Sweden, and Finland under the umbrella

of a common Scandinavian identity, Mittag-Leffler intended for the meetings to function and

be received within a much broader context. This is clearly visible in some of Mittag-Leffler’s

correspondences, and moreover in the fact that although the languages of the 1909 congress were

Scandinavian,46 Mittag-Leffler had the proceedings published the following year in French with

the prominent mathematical publisher B.G. Teubner in Leipzig. This move was undoubtedly

motivated by a desire to bring the Scandinavian congresses and the community to the atten-

tion of foreign colleagues. As editor of Acta Mathematica, Mittag-Leffler was already keen on

promoting the results of Scandinavian mathematicians abroad, as discussed above and in (see

Barrow-Green 2002), and the published proceedings can thus be understood as an attempt to

strengthen the image of Scandinavian mathematicians as contributors to the development of

mathematics.47 This is evident from a 1909 letter from Mittag-Leffler to Alfred Ackermann, the

owner of Teubner Verlag, in which Mittag-Leffler indicated that he believed the general lectures

of the 1909 Scandinavian Congress of Mathematicians to have been “uncommonly interesting
45In his letter, Lindelöf emphasized that Mittag-Leffler had a particularly important role to play in the meeting,

not only by gracing the congress with his presence, but in delivering the opening academic lecture during the
congress and reflecting upon his time as a professor in Helsinki during the 1870s; through this, Lindelöf believed
that the Finnish mathematical community position themselves, the congress and the nation itself, in the light from
the greatest “star” of the development of mathematics in Scandinavia. See Letter from Lindelöf to Mittag-Leffler,
30 October 1921, Institut Mittag-Leffler.

46That is to say, Swedish, Danish, and Norwegian.
47Although the introductory parts of the proceedings were generally printed in a Scandinavian language,

many of the talks were printed in international languages; for instance in the case of the proceedings of the 1922
conference, of the 27 lectures, 14 were printed in German, 8 in French and 5 in English. From letters, there is
even positive evidence that the contributions were read among German and French mathematicians who thus
became aware of the younger generations of Scandinavian colleagues.
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and of high scientific importance”, so much so that they warranted being published in a foreign

language, and in particular French, in part because the majority of the speakers wrote better in

French than German, and, perhaps more importantly, in part because the audience of potential

readers would be the greatest.48

Another clear indication that Mittag-Leffler intended for these meetings to resonate with a

foreign, and notably a non-Scandinavian, public is visible in his communications prior to the 1911

meeting in Copenhagen. In a letter to Heegaard concerning the organization of the upcoming

meeting Mittag-Leffler reflected upon the image of Scandinavian scientific unity that he wanted

to project to his foreign colleagues, writing:

“That a Scandinavian Nordic congress is assembling in 1911 even has the significance

that the International Congress of Mathematicians takes place in England in 1912,

and that we thus the year before have the occasion to agree upon a way that also

outwards can give the impression [emphasis added] that the men of science within the

Scandinavian north consider the cultural connection between our different peoples as

a valuable and necessary thing for us.”49

This indicates that not only did Mittag-Leffler aim to demonstrate the quality and importance

of the contributions of Scandinavian mathematicians, but also to present an image of Scandi-

navian mathematicians as united, and working toward shared goals. That this was considered

important reflects Mittag-Leffler’s belief in the necessity of solidarity for the sake of science and

culture, something he would express on many occasions throughout his career.50 Eventually, no

fewer than 17 Scandinavian mathematicians went to Cambridge, making for the second-largest

Scandinavian contingent at an International Congress of Mathematicians.51

Mittag-Leffler’s efforts to promote scientific solidarity through the Scandinavian Congress of

Mathematicians did not stop at the Scandinavian borders. Until the Locarno Treaty (1925),

intellectuals from the opposite sides of the war could only meet in neutral countries. Here,
48Mittag-Leffler wrote: “Sie [all of the general lectures] sollen deshalb in einer fremden Sprache publiciert

[sic] werden. Ich glaube dass französisch vorzuziehen sei, theils weil das Publikum dann grosser wird, aber auch
theils weil die meisten der Verfasser besser französisch als deutsch schreiben.” See Letter from Mittag-Leffler to
Ackermann, 11 October 1909, Institut Mittag-Leffler.

49“Att en skandinavisk nordisk kongress sammanträder 1911 har äfven den betydelse, att den internationella
matematikerkongressen eger rum i England 1912 och att vi således året förut bli i tillfälle öfverenskomma om ett
sådant uppträdande, som äfven utåt kan ge det intryck, att vetenskapens män inom den skandinaviska norden
betrakta det kulturella sambandet och förståndet mellan våra olika folk som ett för oss alla dyrbart och nödvändigt
ting.” Letter from Mittag-Leffler to Heegaard, 2 January 1911, Institut Mittag-Leffler.

50Recall, for instance, his remarks in Dagens Nyheter, mentioned above. The extent to which his foreign
colleagues shared this belief is unclear, though G.H. Hardy was also very active in promoting friendly relations in
mathematics (see Dauben 1980). In addition, as we saw in the previous chapter, Mittag-Leffler’s Italian colleague
Levi-Civita would praise the role of Sweden in maintaining scientific fraternity and even human solidarity through
Acta Mathematica during the political turmoil caused by the First World War. Refer again to Letter from Levi-
Civita to Nørlund, 11 March 1916, Institut Mittag-Leffler.

51The 1904 International Congress in Heidelberg had attracted many Danish participants, bringing the total
of Scandinavian participants to 23.
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Scandinavian scientists found a special role to play. As discussed in Chapter 6, Mittag-Leffler

intended for Acta Mathematica to serve as a means of promoting a conciliatory attitude and bet-

tering professional communication between mathematicians of the belligerent nations. In this

connection, the 1916 congress is also worthy of remark for its clear and intentional international

outreach, especially as the neutral position of Denmark, Norway, and Sweden afforded Scandi-

navian mathematicians to adopt an impartial position. While, as mentioned above, the political

neutrality of Sweden was generally emphasized to potential foreign participants, something like

“disciplinary neutrality” was also a factor in Mittag-Leffler’s attempts to engage participants in

the congress, as the perceived distance of mathematics from political issues and its perceived

universality gave Mittag-Leffler an argument for promoting mathematics and mathematicians as

a means of obliterating subversive feelings between different peoples during and after the war. In

Mittag-Leffler’s 1916 speech he would comment to this effect: that science and especially mathe-

matics had not only an opportunity, but an obligation to maintain humanism and international

cooperation during the war (Sørensen 2006a, p. 53). As such, he intended the 1916 meeting to

serve as a step toward reconciliation between scientists of the countries at war, and worked to

make it as international as possible (Stubhaug 2007, p. 628).

7.6 Relations to National Contexts

In understanding the impact of the Scandinavian Congress of Mathematicians on the emergence

of the Scandinavian countries in the international space, it is important to consider the roles

played by these meetings in the national contexts within which they developed. Here, we shall

focus on the cases of Finland and Sweden, in order to elucidate the symbolism of such scientific

meetings in the forging and solidification of relationships with the rest of Europe.

In Section 7.4 we described the importance Finnish mathematicians attached not only to

participating in the Scandinavian Congress of Mathematicians, but to actually hosting a meeting.

Among the reasons for their eagerness to host the congress in 1922 was undoubtedly the role it

could serve in fortifying the identity of the young and now independent nation as a significant,

independent contributor to science and culture. Such ambitions were clearly directed both at

the domestic situation, where civilian integration to the West (and in particular to Sweden) was

a hot political topic after the Finnish civil war, and also at the international sphere. Within the

latter context, by solidifying their position as “Scandinavian mathematicians” Finnish individuals

could, for instance, raise the issue of German exclusion from the International Congress of

Mathematicians when that issue was pressed by neutral countries prior to the Toronto meeting

in 1924. Thus, for the Finnish contingent, the solidification of a unified, Scandinavian identity

meant a bolstering of national hegemony towards the west and a platform from which to perform

political acts in international academia.



7.6. RELATIONS TO NATIONAL CONTEXTS 241

For Sweden, on the other hand, the relationship to the Scandinavian Congress of Mathe-

maticians was even more complex. In his opening speech at the 1909 meeting Mittag-Leffler

remarked: “It can not be doubted that this substantial enlargement of our Swedish circle is,

for us, a priceless benefit.”52 For one thing, the meetings represented a means of ensuring that

the Scandinavian north, taken together, covered a wider range of mathematical specializations

within research and teaching, as we shall soon discuss. Moreover, they also represented an addi-

tional means of propagating of Sweden’s leading role the promotion of trans-national cooperation

in mathematics, an image which was supported by the international orientation of Acta Mathe-

matica and which would be further bolstered by the country’s neutral position during the First

World War and in particular the attempts to host an international meeting in 1916, as discussed

in Chapter 6.

Moreover, the honour of hosting the International Congress of Mathematicians was also

important as a “rite of passage”, and an important step in asserting the presence of Sweden

and specifically Stockholm within the international space. That is, where Finland saw hosting a

Scandinavian Congress of Mathematicians as a means of securing ground in Scandinavia, Mittag-

Leffler appears to have seen the International Congress as a means of furthering the position of

Sweden, and correspondingly of Scandinavia, within European mathematics and beyond. Mittag-

Leffler elaborated on this honour in his speech at the opening of the 1916 meeting. Expressing

his hope that the next truly international congress would take place in Stockholm, he remarked:

“It will then mark the first openly recognized recovery of international scientific re-

lations. Its realization also appears to me it to constitute, not only for Sweden but

for all of Scandinavia, one of the most honorable tasks of all”53 (Mittag-Leffler 1920,

p. 15).

Moreover, his determination to maintain the right to hold the next International Congress of

Mathematicians suggests that he saw hosting this meeting in Stockholm as not only an oppor-

tunity but a right, and specifically as a means of displaying international clout, and, in this

context, of confirming the emergence of Stockholm’s mathematicians in particular, as represen-

tatives of Sweden, in the international space. Mittag-Leffler would not easily relinquish this

right. In his opening lecture at the 1916 meeting he remarked that he had received a letter from

American colleagues who wondered whether they ought to assume the responsibility for the next

International Congress of Mathematicians.54 He asserted:
52“Det kan icke betviflas att denna väsendtliga utvidgning [sic] af vår svenska krets för oss är en oskattbar

förmån.” This speech can be found in box G350 of the Mittag-Leffler manuscript collection located in the national
library of Sweden (Kungliga Biblioteket, Stockholm). For a French translation see (Mittag-Leffler & Fredholm
1910, pp. 2–4).

53“Elle marquera alors la première reprise, ouvertement reconnue, des relations scientifiques internationales.
Aussi sa réalisation me paraît-elle constituer, non seulement pour la Suède, mais pour la Scandinavie entière, une
tâche honorable entre toutes.”

54The argument was that although Sweden was not among the belligerent countries, it was still affected by the
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“My answer was [. . . ] that for my part I would never come to agree that we relinquish

the right that once was denied us and which I am convinced that we also could

honourably fulfill, and that I am of the conviction that in this matter I have all the

mathematicians of the north on my side. The Scandinavian north and Stockholm

first, then America.”55 (Mittag-Leffler & Westman 1916); see also (Stubhaug 2007,

p. 629)

In this sense, hosting a Scandinavian congress with international participants emerges as a tempo-

rary means of maintaining Sweden’s right to host the International Congress of Mathematicians.

Furthermore, as we have seen, it was also a means of building on Sweden’s identity and image

as regional leaders in trans-national and international communication in higher culture.

It is also worth mentioning that the outreach of the 1916 Scandinavian Congress of Mathe-

maticians to foreign colleagues was beneficial to one of Mittag-Leffler’s personal projects. Mittag-

Leffler acknowledged this in a 1916 letter to Vassilieff in which he wrote:

“You know that the International Congress of Mathematicians should have taken

place in Stockholm this year. When that became impossible because of the war we

found that it would be appropriate at least that the mathematicians of our countries

of the north met here in Sweden. I had a very personal interest in calling such a

meeting here because of the foundation that Mrs. Mittag-Leffler and I created on my

70th birthday.”56

This refers to the Mittag-Leffler foundation, discussed in Chapter 3. A large reception for

this news was clearly important to Mittag-Leffler, demonstrating that the intended interna-

tional character of the meeting would have served not only the development of mathematics and

the promotion of international cooperation but also the promotion of Mittag-Leffler’s personal

project.

Collectively, what we might think of as the various local mathematical communities in Scan-

dinavia utilized the Scandinavian Congress of Mathematicians in order to achieve legitimacy in

mathematics, and to demonstrate to foreign colleagues, as well as their fellow countrymen, that

tragedies of battle. America, on the other hand, had by 1916 also remained neutral, and moreover was unaffected
by all acts of war by virtue of its geographical position.

55“Mitt svar var [. . . ] att för min del kommer jag aldrig att vara med om att vi avstå från den rätt, som
en gång blev oss tilldömd, och vilken jag är förvissad att vi också med heder kunna fylla samt att jag har den
övertygelsen, att jag häri har alla Nordens matematiker på min sida. Den skandinaviska Norden och Stockholm
först, sedan Amerika.” This speech appears in full in the Swedish newspaper Aftonbladet on 30 August 1916.
Interestingly, these portions of the speech were not published in the 1920 proceedings, which appeared in French.

56“Vous savez que le congrès international des mathématiciens aurait dû avoir lieu à Stockholm cette année-ici.
Quand cela est devenu impossible à cause de la guerre nous avons trouvé qu’il serait opportun que du moins les
mathématiciens de nos pays du nord se rencontraient ici en Suède. J’ai eu un intérêt tout personnel d’appeler ici
une telle réunion à cause de la fondation que Madame Mittag-Leffler et moi avons créé à mon 70:ième anniversaire.”
Letter from Mittag-Leffler to Vassilieff, 8 July 1916, Institut Mittag-Leffler.
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the small Scandinavian countries could work together. In his opening speech at the first meeting

Mittag-Leffler spoke of the priceless advantage of the unity of their mathematicians, asserting:

“In the herb garden of mathematical knowledge grow plants of a most varied kind,

and it is not completely the same type of harvest that the [different] colleges of

the north usually reap. How much richer our gathering therefore becomes when it

includes mathematicians from all the north [emphasis added].”57

In this connection let us recall the statement Mittag-Leffler made in his 1880 letter to Malmsten,

discussed in Chapter 5, in which he wrote that he believed it “better to immerse oneself in one

branch of mathematics than [teach] a bit of everything”, to ensure that students could make less

than superficial contact with the subject matter, even if it meant that one would be left with “a

generation of students who really only studied higher algebra, a second who really only studied

the theory of functions and elliptic functions, a third who principally studied number theory etc.”;

to him, this was preferable to having generation after generation of students who only knew a

little bit about many different areas of mathematics. In adopting this approach, however, the

small population of Sweden, and moreover the even smaller population which devoted itself to

mathematical studies, effectively curtailed the number of different mathematical specializations

within national borders. In this sense it is perhaps unsurprising that Mittag-Leffler would express

an interest in aligning Swedish mathematicians with those of foreign institutions, to compensate

for a lack of breadth in Swedish studies.

The speech of Nørlund, the president of the 1925 congress held in Copenhagen, suggests

that this understanding of the benefits of combining the Scandinavian mathematical “harvest”

took hold, and was highly successful not only within local and regional contexts, but also in the

emergence of these countries in the international sphere.58 Nørlund referred to this development

as “a transition from darkness into light” that was so intense it was blinding, and he argued that

now Scandinavian mathematicians were contributing to all the major areas of their discipline.

In his speech he asserted:

“The programme for this congress includes no less than 46 lectures from all the most

active branches of mathematics. This programme gives a strong impression of the

extent to which Nordic scientists are now capable of contributing to the development
57“I den matematiska kunskapens örtagård växa plantor af mängfaldigaste sort, och det är icke helt och

hållet samma art af skördar, som nordens olika högskolor pläga inberga. Huru mycket rikare blifver icke derföre
vårt samqväm, när detsamma omfattar matematiker från hela norden [. . . ]”. This speech can be found in box
G350 of the Mittag-Leffler manuscript collection located in the national library of Sweden (Kungliga Biblioteket,
Stockholm). For a French translation see (Mittag-Leffler & Fredholm 1910, pp. 2–4).

58In his welcoming address, Nørlund emphasized the relative scarcity of Scandinavian contributions to mathe-
matics but highlighted the role of Abel about a century earlier. Immediately after Abel’s early death, so Nørlund
argued, mathematics in Scandinavia fell back into a state of poor cultivation, but around 1875, new generations
of more research-oriented mathematicians in all the Scandinavian countries initiated the development which now
came to fruition at the sixth Scandinavian Congress of Mathematicians.
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of mathematics. When the Nordic countries unite as one, they are not inferior to

any country.”

While there is no doubt that such remarks were partly influenced by the rhetorical circumstances,

there was a certain degree of truth to Nørlund’s claim. Certainly, some of its strength came from

Mittag-Leffler’s own efforts, in particular through Acta Mathematica which he had published for

43 years and used to showcase Scandinavian works abroad.

7.7 Mathematics and Mathematicians in the Public Space

As we have shown, the meetings of the Scandinavian Congress of Mathematicians clearly il-

lustrate some of the tensions between national and international movements in science within

20th century Scandinavia, and some of the ways in which they were resolved within specific

local contexts, namely through the establishment of trans-national scientific organization which

served both patriotic and even nationalist agendas — among others, the promotion of local and

national developments — and an international outlook which firmly rooted these meetings and

their reception within the the international sphere of mathematicians, as well as the Scandinavian

general public. We have also shown that Scandinavian mathematicians played upon not only

their position of political neutrality, but also the “neutrality” of mathematics itself, in identifying

roles they could play in an international context.

During this period, mathematics entered the public sphere in new and different ways within

Scandinavia. If one considers collectively Mittag-Leffler’s work at Stockholms Högskola, his edito-

rial activities for Acta Mathematica, his foundation of the Scandinavian Congress of Mathemati-

cians, and his other institutional projects related to the further development of mathematics,

one sees that by operating in novel ways as an administrator and organizer of mathematical

research and education in an attempt to turn Sweden into an effective contributor to the de-

velopment of mathematics, Mittag-Leffler created a special role for Swedish mathematicians to

play in the developing international space, and furthermore, pinned down an area of research to

which they could contribute, issues discussed in Chapters 5 and 6 in particular. In doing so, he

dealt with many different segments of the Scandinavian population — many of which actually

extended beyond the circle of Scandinavian mathematicians — and operated within many differ-

ent contexts, each of which presented different challenges, which necessitated the development

of an understanding of their different mathematical needs and the most effective strategies for

meeting them according to his different agendas.

This is illustrated by the juxtaposition of the following three quotations, each of which reflects

a different context and correspondingly, a different set of aims and values.

1. “[. . . ] it is better to immerse oneself in one branch of mathematics than give a
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bit of everything. By this means I indeed get a generation of students who really

only studied higher algebra, a second who really only studied the theory of functions

and elliptic functions, a third who principally studied number theory etc. etc., but

better this than that the different generations should all be alike and all with the

same educationally bounded knowledge in a little of everything.”

— Mittag-Leffler to Malmsten, 1880 (original Swedish taken from Heinonen 2006,

p. 96)

2. “One has, by calling this meeting, assumed the point of view that a gathering

between a greater number who pursue the same life’s purpose should be more fruit-

ful than if the number is less, and that a broader North represents a greater cultural

power [kulturmakt ] than a North where each country lives its own life in strict isola-

tion from the other countries.”

— Passage from a memorandum circulated by Mittag-Leffler prior to the first Scan-

dinavian Congress of Mathematicians, 1909

3. “Our will and testament has come about out of a vigorous conviction that a people

that does not highly esteem mathematical thought can never be capable of achieving

the highest cultural goals and thereby enjoy the international respect which, in the

long term, is an effective means of maintaining our position in the world, as well as

asserting our right to live our own lives”

— passage from the will of Gösta and Signe Mittag-Leffler, 1916 (taken from Stub-

haug 2010, p. 585)

By respectively contextualizing these quotations according to Mittag-Leffler’s aims of:

1. establishing Sweden as an effective contributor to the development of mathematics,

2. edifying a new form of Scandinavianism for cultural gain and power, and

3. ensuring that the Swedish peoples were capable of maintaining their position in the world

and ensuring their independence,

two important points emerge. Firstly, although mathematics clearly played a role in achieving

each goal, the ways in which it did so differed markedly, from the implementation of specializa-

tion and student training in research, to formal, publicized gatherings, to the foundation of an

institution and a library supporting mathematical study. Furthermore, Mittag-Leffler’s strate-

gies often involved multiple contexts, one immediate, reflecting his goals for the local community

or the nation, and one of much broader scope, reflecting the position of Sweden within the

international space.



246 CHAPTER 7. MITTAG-LEFFLER AND THE SCM

Secondly, by viewing each quotation alongside the above aim with which it was associated it

becomes clear that just as in the Italian case, mathematics and mathematicians entered into the

public space in new ways in connection with processes associated with nation-building and the

establishment and solidification of identities and images based on higher culture, civilization, and

achievement. Among other things, mathematicians and scientists not only developed aspects of

the higher culture that helped to unify the nation state, but they took on roles as bearers of

this higher culture within the public sphere, “infusing scientific knowledge and values into the

cultural life of the nation; and generating the discoveries that would make the citizenry in general

identify with and be proud of its scientists” (see Gellner 2006; Crawford 1992, p. 32). Within

the context of Sweden, moreover, Mittag-Leffler utilized his position as a bearer of culture, as

well as the perceived neutrality and universality of mathematics itself, as a means of shaping

inter-Scandinavian scientific and cultural relations.

Consider, for instance, the attendees of the Scandinavian Congress of Mathematicians, which

ranged from research mathematicians and students involved in becoming research mathemati-

cians, to schoolteachers, physicists, and actuaries, reflecting a rather loose category of individuals

which constituted “mathematicians”. Beyond this mixed group, the meetings were attended by

an important segment of the Swedish population — newspaper journalists.

During the early 20th century Swedish newspapers seem to have been generally rather

au courant about mathematical news, for instance concerning visiting scholars in Stockholm

(Volterra serving as a notable example),59 meetings and congresses held locally or which were

attended by local delegates, and the debates and discussions surrounding the Nobel prizes, the

introduction of examinations at Stockholms Högskola, and among other things the promotion

of new forms of Scandinavianism were presented to the public. What is more, in light of his

proximity to many of these events, Mittag-Leffler was featured in many articles.60 At times,

this coverage allowed Mittag-Leffler to address the general public directly, for instance, through

first-person opinion pieces. However, at other times newspaper journalists served as filters, or

messengers of mathematics for the broader public, which in some cases led to the distortion of

Mittag-Leffler’s messages in interesting and amusing ways.

In this connection I cite an interview with Mittag-Leffler conducted by a Danish reporter

during the 1911 meeting of the Scandinavian Congress of Mathematicians which contains the

passage:

“Mittag-Leffler stands to close a window. The noise from the town hall square reaches

his room. He takes a seat in the deep, comfortable chair and then says, a bit tired,
59As shown in Chapter 3, for instance, Volterra’s visit to Stockholm was preceded by a series of short newspaper

articles announcing his upcoming lectures.
60This may or may not have reflected his own desire for presence in the Swedish media in these connections,

as discussed in Chapter 3.
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but dignified:

— There should be more calm when one talks about mathematics . . .

I look fearfully at the illustrious sage:

— Excuse me, Mr. Professor, but I came to talk about the unity of the Nordic

countries.

— That, too, can be achieved by mathematical means, says Mittag-Leffler, smiling

weakly . . . ”61

This image of a reporter looking “fearfully at the illustrious sage” at the mention of mathematics

is suggestive, but even more telling is a passage contained in the Danish newspaper Politiken

discussing the first lectures of this 1911 meeting. This reads:

“The opening ceremonies were extremely subdued. Only once in the middle of

Prof. Zeuthen’s lecture came a crash; one of the student marshals couldn’t take

any more, and just as the renowned old [mathematician] at the rostrum dwelt on

Theodore of Cyrene and on the long-dead colleague’s pursuits of square root extrac-

tion, the young man [passed out]. He fell down with a smack and was lifted up and

carried out of the hall with one of the North’s most famous mathematicians under

each arm. Many eyes followed him with envious expressions.” (free translation of

Sørensen 2006a, p. 13)

As Sørensen has noted, though at the first Scandinavian meeting held in Stockholm two years

earlier arguments for the value of mathematics as a part of higher culture were emphasized in the

coverage of the meetings, in connection with the Copenhagen meeting mathematics and its older

proponents were at times presented as almost ridiculous, and under headlines such as “There is

nothing amusing about mathematics” [Der er intet forlysteligt ved matematik ] (Sørensen 2006a,

p. 11).

These interactions, while amusing, are also enlightening, and demonstrate both the richness

and complexity of the category of mathematical “public” in the context of Mittag-Leffler’s activ-

ities as an organizer of mathematics. The remarks of the reporters also highlight the fact that

for Mittag-Leffler, among others, developing a nuanced view of the different publics which came

into contact with mathematics was important, for strategies and topics of discourse which were

interesting and effective with one audience did not necessarily work for others. Moreover, these
61“Mittag-Leffler rejser sig for at lukke et Vindu. Støjen fra Raadhuspladsen naar ind i hans Værelse. Han

tager Plads i den dybe, magelige Stol og siger saa, en Smule træt, men værdigt:
— Der skal mere Ro, naar man taler om Mathematik . . .
Jeg ser forfærdet paa den berømte Vismand:
— Undskyld, Herr. Professor, men jeg kom for at tale om Nordens Enhed.
— Ogsaa den kan opnaas ad mathematisk Vej, siger Mittag-Leffler, svagt smilende . . . ”; Source unclear, see
Appendix 4.2.
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remarks suggest that although mathematics and mathematicians entered the public space in new

ways and with new aims, agendas, and messages, as a result of the perception of their work as

abstract and difficult their reception was at times uncertain. In some ways this is rather ironic,

for it was this very distance from everyday life that led Mittag-Leffler to promote mathemat-

ics as a kind of mediating medium within both professional and public spheres. To the public

Mittag-Leffler would declare, continuing from his 1911 remark quoted earlier that for the sake

of culture “Denmark, Norway, Sweden and Finland must stand as friends”, that:

“Mathematics stands high over politics and therefore also obliterates all subversive

feelings between the peoples”62 (source unclear; see Appendix 4.2)

It appears thus that he was right; mathematics was distant, in certain respects, from everyday

life but perhaps, to some, too distant.

These findings concerning Mittag-Leffler’s frequent interactions with the public and his pres-

ence as a mathematician, even a “man of distinction” (recall Chapter 6) in the Swedish media

suggest that the identity of the mathematician and of the scientist more broadly was changing,

in the sense that scientists acted not only as experts in their respective disciplines but also as

commentators on and spokesmen for broader political and cultural issues. Consider, for instance,

(Volterra 1913), which contains Volterra’s reflections upon Poincaré’s career and his work. In it,

we see that Volterra thought of Poincaré as a modern scientist in part because of his contact with

the public. Poincaré did not live in isolation; he made contact with the public. He participated

in conferences, was involved in the popularization of the discipline, had an interest in technology

and a knowledge of the hot topics of the time (such as telegraphy), as well as of the application

of mathematics within other disciplines. As such, a “modern” scientist could differ markedly

from the isolated genius of the past, which suggests a changing understanding of mathematics

as a profession.63 In part, this seems to have been shaped by changing roles of mathematics in

the shaping of nations and and the images they projected abroad.

62“Mathematik staar højt over Politik og udsletter derfor ogsaa alle undergravende Følelser mellem Folkene”
63While I believe that this possibility merits serious consideration, I do, however, reserve the possibility that

Volterra’s remarks might be more reflective of cultural differences than of general and sweeping changes to the
ways in which mathematicians carried out their work and interacted with their various publics.



Chapter 8

Concluding Remarks

In the introduction it was stated that one aim of this thesis was to investigate the ways in which an

ambitious man, in this case Mittag-Leffler, seized certain opportunities afforded by the changing

mathematical landscape of the late 19th and early 20th centuries, and the social, political, and

cultural climates within which mathematical activity was situated in Sweden and Europe more

broadly. Among the features of this changing landscape of special important in the context of

this work were the many and complex interactions between nationalism and construction and

circulation of images of national grandeur, and the perceived importance of engaging in various

forms of “international” activity, both in the spirit of “peaceful competition” for civilization, and

as a cooperative endeavor, according to a rhetoric which pointed to the potential benefits to all

involved.

In responding to this aim, I have provided a picture of the construction of a developing

“international space” of mathematics. In connection with Mittag-Leffler’s activities, this notion

affords the reader a means of understanding both the motivations behind his strategies and the

framework within which he situated them, as well as the specific tactics he employed. Against

this backdrop I have argued that one essential means by which Mittag-Leffler grasped such

opportunities was by capitalizing on the specific social, political, and cultural configurations

within which he found himself and specifically, by constructing specific roles both for himself as

an individual, and for Sweden as a nation within the international space. He also took on specific

roles, for himself as an individual and also on behalf of the nation, within the same space.

The differences between constructing and taking on such roles shall shortly become clear.

By a constructed role, I refer to a set of values and strategies of his invention, that are specific

to him; in contrast, by a role he took on, an assumed role, I refer to a role that would have

been recognized as embodying a set of collective values and goals shared by a number of his

contemporaries.

Mittag-Leffler’s careful self-fashioning started with deep roots in mathematical research, and

249
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with efforts aimed at developing the setting within which mathematical education was offered

and research activity (to which education was linked) took place in Stockholm into one intended

to resemble, in certain respects, the images he developed of those milieux in Berlin and Paris,

the institutions of which he understood as having produced important contributions to the

development of mathematics during the late 19th and early 20th centuries. In doing so, he

aimed also to transform the framework within which mathematical activity was undertaken in

Sweden, at least through his efforts in Stockholm, and specifically, to promote mathematics as

a creative, autonomous science based on the pursuit of knowledge through research.

Perhaps the most significant of these roles he constructed, however, with regard to the extent

to which Mittag-Leffler and his contemporaries understood it to have influenced the transforma-

tion of Sweden from a peripheral country into an important player in the international space,

was that achieved through the founding and editing of Acta Mathematica. Here, the subject

focus on a specific kind of analysis, one in which Mittag-Leffler helped to shape as a discipline,

one which places a special importance on complex function theory, the representation of func-

tions, Abelian functions, etc., turned into a key feature of a national and regional mathematical

identity in Sweden. Even though some his students, such as Fredholm and Kobb, ultimately

turned to other areas of mathematics (including topics in physics and mechanics), or, in the case

of Phragmén, left the university setting entirely, as is evidenced by Phragmén’s time in England,

Mittag-Leffler’s focus on analysis had made its mark. The work of Mittag-Leffler’s successors in

the field, including Phragmén, and later Carleman, whom Mittag-Leffler selected as one of the

first two grantees of the Institut Mittag-Leffler (Stubhaug 2010, p. 596), Lars Gårding (born in

1919), who was taught by Marcel Riesz, and Lars Hörmander (born in 1931), who was taught

by the latter two, and carried forward this tradition over the next generations. Investigations of

the works in analysis of this later generation, and what it means for the evolution of the image

of analysis, however, are beyond the scope of the present study, and remain projects for future

work.

More marked, however, than the identity forged by the subject focus of Acta Mathematica

was that developed through Mittag-Leffler’s public discourse on neutrality and the importance

of scientific cooperation in spite of political differences. In this connection, the journal helped to

shape the image of Sweden (alongside the development of the Nobel Prizes) as a neutral mediator

in scientific matters, as we saw in Chapter 6. And, by asserting the “high scientific standard”

of the journal, by bestowing awards upon foreign colleagues in the name of the Swedish King,

Mittag-Leffler seems also to have sought to shape an image of Sweden as an arbiter of scientific

talent, validating the position of the nation within the hierarchy he helped to construct, as I

shall discuss shortly.

As such, in creating these roles within the international space for himself and for Sweden,

some of which were fairly unique at the outset, Mittag-Leffler adopted a strategy which allowed
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him to capitalize on Sweden’s position at what he understood as the outskirts of civilization

and cultural life in the early 1880s, and following the onset of the First World War, on the

potential significance of Swedish neutrality within the broader European political configuration.

At Stockholms Högskola, for instance, he was afforded the possibility to start from scratch in

constructing a program for mathematical study within the nation’s capital, which had previously

lacked a university, which would mark the development of mathematics in Sweden for many

years to come. And in founding Acta Mathematica, he asserted the importance of mediating

between French and German scholars, and during and following the war he intended for Swedes

to play a similar role, this time on a much grander scale. Beyond Swedish politics, Mittag-Leffler

capitalized on his own personal attributes and professional connections, among other things, his

diplomatic skills, his media connections, his vast network of correspondents, and his connections

to Swedish royalty. In fact, all of his activities described in Chapters 5, 6, and 7 depict many of

the means by which Mittag-Leffler fashioned his career and his activities around transformations

to scientific practice — several of which he helped to introduce himself — by emphasizing his

nationality, by establishing a network of powerful supporters for his projects, and by devoting his

research and teaching activities to areas of mathematics which were important to his mentors,

and within the context of the institutional environments he wished to emulate. These were ways

in which he tailored specific features of mathematics as a modern, professionalized discipline to

local contexts and, moreover, to his own capabilities as a teacher, organizer, and administrator

of mathematics.

As I remarked in the introduction to this thesis, I have devoted attention not only to processes

which influenced the development of mathematics during the late 19th and early 20th centuries,

but also the doctrines or rhetorics on which they were based. Mittag-Leffler’s strategies to

alter the landscape of mathematics in Sweden and across Europe more broadly were at their

foundations based on the promotion of particular rhetorics concerning specific ways of engaging

in mathematical activity, reasons for doing so, contexts within which such activity ought to

have been situated, and specific topics of interest. Some of these rhetorics were particular

constructions of Mittag-Leffler’s own. Of special importance in this connection is the version of

“internationalism” he promoted through Acta Mathematica, a topic to which I will return below.

Moreover, his success in establishing such a journal was achieved in part by promoting the very

understanding that such a version of international cooperation was important not only for his

own projects but for those of his contemporaries. That I have referred to such doctrines as

Mittag-Leffler’s own, in a sense, should not suggest, however, that he was the only individual

engaged in promoting this rhetoric or in developing forms of “international” activity (others,

such as Guccia and Klein did so as well, as discussed in Chapter 6; moreover, the idea for Acta

Mathematica itself was due to Lie, though Mittag-Leffler clear directed the journal in accordance

with his own system of values), only that he did so actively and successfully.
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In fact, Mittag-Leffler did not only construct roles for himself, but he took on roles in various

spaces, such as Stockholms Högskola, the broader context of Swedish and Scandinavian intellec-

tual circles and the public spheres within which they were situated, and the international space.

In taking on these roles, the collective dimension of which I highlighted above, he subscribed to

a particular set of values which were shared by a number of his contemporaries. In fact, it is rea-

sonable to claim that the success of his ventures actually depended on the fact that these values

were shared, or that he could convince others to share them,1 for otherwise it is unlikely that his

large-scale projects such as Acta Mathematica, the Scandinavian Congress of Mathematicians,

and his efforts to introduce a teaching oriented heavily towards research at Stockholms Högskola

would have been so well-received.

That is, in engaging in mathematical activity and in particular in attempting to turn Sweden

into a contributor to the development of mathematics Mittag-Leffler did things he thought

his contemporaries would appreciate. In particular, he bought into the standards of what he

identified as the mathematical centres concerning things such as what constituted “progress” or

“development” within mathematics, and what mathematical subjects were considered by some

to have been important to study and teach, in order to construct relationships to those centres

and to compete and cooperate with them.2

Specifically, as I have shown in Chapter 4, Mittag-Leffler sought to construct such relation-

ships with these mathematical centres as a means of shaping the so-called peripheries into central

players by “contributing” to the development of mathematics, an aim to which he attached a cor-

responding desire for validation and recognition. Mittag-Leffler’s use of the term “contribution

has several important features that distinguish it from the the ways in which we might think

of the term today. That is, not only did he seek to cultivate research results in mathematics,

and pure mathematics in particular, but also to cultivate large-scale, infrastructural changes

in a way that was innovative and which capitalized on the increasing professionalization and

internationalization of mathematics of the late 19th and early 20th centuries. This turned his

quest from the production of results in the general direction of building mathematics as a social
1As I argued in Chapter 6, it was above all in connection with the journal that Mittag-Leffler managed to

turn his idea of internationality into something which was more or less shared, at least, until the First World
War.

2Mittag-Leffler, for instance, clearly subscribed to a particular set of ideals he perceived as having been
important within the academic milieus in Paris and Berlin. This is reflected in his focus on particular subjects
and specifically, topics in analysis, as well as the adoption of an approach to teaching which could guide students
to the heights of science so that they could follow such paths on their own. And, in subscribing to them, and
furthermore, in promoting these values to his students, they became shared more widely within Sweden as well.
Notably, however, that Mittag-Leffler perceived a specific set of values (such as the creative nature of research
in pure mathematics, unhindered, for instance, by the pursuit of applications, the emphasis on research activity
as a part of one’s professional identity, and an interest in topics in analysis and in particular work related to
representation theorems) to have been important in establishing himself within a particular professional context
did not mean that his understanding was completely accurate. In spite of this, the emulation of such models for
teaching and research within different national contexts indicate that on some level they did become generally
accepted and shared, more or less.



253

activity as well. It was in these context that Mittag-Leffler entered into mathematical activities

which he situated within the international space.

This brings forth an important point concerning an additional question posed in the intro-

duction to this thesis, namely the ways in which and reasons for which certain features, markers

of the professionalization of mathematics, resonated with the background of rapid internation-

alization in science and cultural activity more broadly prior to the First World War. As we saw

in the case of Mittag-Leffler’s activities, features such as the instilling of research ideologies and

research training in students, publication practices, the cultivation of transnational networks of

contacts, and the establishment of “international” congresses and associations, developed out of

and were influenced by an atmosphere which was at once cooperative and competitive.

These competitive and cooperative facets of scientific and cultural life during this period,

and the myths of national grandeur and the practices of comparing one’s apparent “level of civ-

ilization” to which they were attached, placed the nation in the spotlight. In this connection,

although his own posterity was undoubtedly important, at the roots of Mittag-Leffler’s motiva-

tions to engage in much of his mathematical activity one sees a deep love for his country and

a desire to participate in the shaping of the higher culture which formed a part of the civilized

and developing world of the late 19th and early 20th centuries.

Within the setting of scholarly activity, ambitions to cooperate and compete conspired to

produce a set of what we might think of as “standards” which grew to be shared by those who

subscribed to the idea of such “peaceful competition” between peoples and nations. In the con-

text of the areas of mathematics within which Mittag-Leffler was engaged, as I discussed in

Chapter 4, these shared standards conspired to produce the forms of professional, disciplinary,

and nationally-oriented hierarchies which demarcated “professional” mathematicians from teach-

ers, engineers, and others engaged in mathematical activities, which pointed to specific areas

of mathematics considered to have been important in the pursuit of pure research, and which

served as means by which peripherality could be gauged in the ranking of nations.

Mittag-Leffler was involved the construction of these hierarchies. This is clear based on the

kinds of activities in which he engaged, as discussed in Chapters 5, 6, and 7, and, moreover, the

fact that he spoke publicly about these categories in terms of the “kinds” of mathematical activity

he believed would bring Sweden recognition and validation within the international space.

I argued above that during this period, mathematics and mathematicians entered into the

public space in new ways in connection with processes associated with nation-building and the

establishment and solidification of identities and images based on higher culture, civilization, and

achievement. In the context of Mittag-Leffler’s public discourse on mathematics and the role of

Sweden in the international space, in Section 7.7 the entrance of mathematical discussions in the

public sphere was discussed in the context of the media coverage of the Scandinavian Congress

of Mathematicians, the roots of those congresses in pan-Scandinavianism, and Mittag-Leffler’s
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belief that cultural connections would strengthen all four Scandinavian countries involved, as

well as the roles of Swedes as neutral mediators in areas of science and culture during the First

World War. In particular, we saw that mathematicians and scientists emerged as bearers of

higher culture within the public sphere in Sweden.

Let us consider this role, and specifically the classification of “man of distinction” (märkesman)

put forth by Svenska Dagbladet, as discussed in Chapter 6. Who were these men of distinction?

What were their positions and roles within society within their respective countries? Upon anal-

ysis of the 63 individuals contacted by this newspaper who responded to the 1915 international

inquiry, 47 were professors at universities, eight were novelists, playwrights, or writers of other

genres, and three worked as museum curators. Of the remaining five, two were historians, one

was an inventor, and one worked as a minister in the Swedish government.3 Notably, of these

63, seven had been awarded a Nobel Prize in chemistry, physics, medicine, or literature. This

provides a fairly grounded definition of what it meant to be a part of high culture according to

this Swedish newspaper. In particular, one sees that a large number of these individuals were

engaged in original research activity at what was considered considered by Swedes (who, notably,

awarded these Nobel Prizes themselves) to have been a high level. Research had thus become

important not only to scientists themselves, but within the broader public. Scientists became

national heroes and leaders; scientists constituted something of which a nation could be proud,

and held roles in the construction of national identities.4

Even outside of Sweden Mittag-Leffler was a participant in the construction of an emerging

elite high culture, one in which national achievements in science and culture stood alongside

the economic and military position of the nation to give its citizens stature and specific iden-

tity. Notably, his role in this construction was bolstered by virtue of his international contacts

and his national and local scientific activities. And, in the years between roughly 1870 and the

outbreak of the First World War, the period within which international interactions between

members of a cultivated elite became ever more common, Mittag-Leffler’s position as a leading

representative of mathematics in this culture is demonstrated via the success of his journal in
3This was Rikard Kleen (1841–1923), the Swedish diplomat who wrote on topics in international law, including

the work “The Laws of Neutrality” (Neutralitetens lagar), published in two parts, one appearing in 1889 and the
other in 1891.

4This was true beyond Sweden as well. Picard, for instance, in public discourses, adopted the role of an
authority figure on French science. Brechenmacher approaches this discussion through the notions of “role” and
“persona”, where the latter term refers to the forms of socio-cultural identities developed by individuals who have
taken on specific roles (such as Picard) or who have been assigned roles by others (Brechenmacher forthcoming,
p. 5). In this connection, for instance, Mittag-Leffler, took on — and was assigned, at certain points; these
processes surely fed into each other — a number of personae: that of a “man of distinction” within the Swedish
context, of a student and follower of Weierstrass (in establishing and strengthening his network of contacts and
supporters), of the “prince of mathematics” King Oscar II’s circle, etc. It may also be fitting to consider the
persona of a “sage”, a category which Rowe has used to describe the latter period of Klein’s career (Rowe 2001,
see), though to refer to Mittag-Leffler as such within a broader landscape of mathematics seems to require more
evidence than that presented here.
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attracting contributions from leading mathematicians, by his capacity to drawn foreign lecturers

and visitors to Stockholm, by Sylvester’s invitation to have a student from Stockholms Högskola

visit England, by his selection to hold a plenary address to the International Congress of Mathe-

matics in Rome in 1908, by his success in turning the Scandinavian Congress of Mathematicians

into an institution within the regional setting, and more broadly, by his many appearances in

Scandinavian newspapers in which he was depicted as an authority figure for his discipline and

as a spokesman for Sweden in the areas of science and culture. Moreover, his relationships with

the likes of renowned figures such as Poincaré, Volterra and Painlevé made him part of a group

of individuals who had direct contacts with heads of state, though Mittag-Leffler never took on

the sorts of ministerial roles held by the latter two individuals. This is a rarified elite, powerful

scientifically not only by virtue of the attention given to their scholarly endeavors but also (and

especially in the case of Mittag-Leffler, it would seem) through their social and political savvy.

The elite cultural values that Mittag-Leffler embodied, however, are conventionally seen to

have been shattered by the First World War, which, at least to some members of the postwar

generation, demonstrated the moral bankruptcy of a system that sent millions of its youth to be

killed at the front. Acta Mathematica — and, somewhat crippled but still alive, international

activity in mathematics — survived the war, serving as one kind of focal point for the recon-

stitution of those values that characterized the interwar years. A detailed investigation of these

issues, however, lies beyond the scope of the present study.

Finally, among the findings the reader should take from this work is the point that while

the period of time studied may seem close enough to the present day to allow one to draw

conclusions about the values, methods, and strategies of Mittag-Leffler and his contemporaries

somewhat intuitively, a careful examination reveals that such strategies and aims are very much

grounded in the time period, and in local and non-local conditions. In particular, the notion of

“internationality” depended very much on the aims and ambitions of the activities to which it

was attached; internationality was catered to context.

In the case of Mittag-Leffler, much of his international activity was intended to serve local

and national aims. The version of “international” attached to his projects corresponded to one

which was intended to put Sweden in the spotlight and to carve a path along which he, and

the nation, in a certain sense, could manoeuvre within the international space. His version was

one based on the conviction that sharing knowledge and working cooperatively would benefit all

parties involved but, reflecting his ambitions to turn Sweden into a contributor to the develop-

ment of mathematics, he intended for Sweden and himself to play a role in what constituted,

among other things, work on which it was worth cooperating, and the frameworks within which

such cooperation should take place, such as Acta Mathematica, and the Scandinavian and Inter-

national Congresses of Mathematicians. Indeed, much so-called “international” activity within

mathematics and science during this period was based upon similar aims; as is highlighted by
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the development of the Scandinavian Congress of Mathematicians, for instance, these meetings

and in particular the roles they were intended to play within Scandinavia and the international

space provide a contrast to the discussions of internationalization of Chapter 6.

Furthermore, we have seen that the establishment of the roles Mittag-Leffler constructed for

himself and for Sweden depended on his cultivation of numerous relationships with his mathe-

matical contemporaries (not to mention those with King Oscar II and his successor Gustaf V,

ministers of parliament, and members of the Swedish media), relationships which were symbi-

otic, established in a cosmopolitan spirit and oriented politically within the international space

through his machinations and efforts to position himself both at home and abroad as a kind of

arbiter of what an international mathematics would be. At Stockholms Högskola, for instance, he

assigned his students problems to solve which were connected to his own research, and published

their results within Acta Mathematica. This benefitted them, and also cast his own activities in

cultivating research activity in Stockholm in a positive light, affording him clout both locally and

in broader circles where such activity was noticed. Such symbiotic relationships were especially

important in establishing the success of Acta Mathematica, as we have seen in Chapter 6, and in

particular in establishing its reputation as the first “international” journal of mathematics. That

is, in certain respects it created this category, that of an international journal, exactly through

Mittag-Leffler’s efforts to establish such relationships and to position himself and his projects

within the international space.

Finally, it is important to reflect upon the reliability and validity of the findings and ar-

guments I have presented. In attempting to understand Mittag-Leffler’s various roles, I have

relied on a variety of archival and published sources. In particular, I have worked closely with

Mittag-Leffler’s own constructions of history as depicted, for instance, in his letters, diary entries,

speeches, and writings for Swedish newspapers. Of course, any reading of those sources involves

an interpretation, and when one investigates the motives of historical actors one can only build

on on one’s own experiences, both direct and indirect. Any picture given by an historian is

just that, a picture, and I hope that in attempting to remain true to the sources and retaining

a critical view of my own analyses which considers, for instance, Mittag-Leffler’s age, his clear

attention to posterity, and his practices of “summoning” and “instructing” journalists as noted in

Chapter 3, the images I have presented are not seriously misleading to the present-day reader.

Moreover, it is the hope that these images have validity to the point of providing approaches for

further analysis, not only of Mittag-Leffler’s activities but those of his contemporaries as well.

With the emergence of new approaches and additional sources, it is possible that the validity

and reliability of the arguments presented here may be called into question. However, the image

of an ambitious man acting in multiple ways to achieve his interests is one familiar from many

periods in history, and while this image may be nuanced further, I feel the essential picture is a

sound one.
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Figure A.1: This document, a clipping from a Danish newspaper, is located at the Royal Swedish Library
in the Mittag-Leffler manuscript collection. The handwritten words across the top indicate that it was
published in Copenhagen on 29/08/1911, but the source is unclear.
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Figure B.1: This document, a handwritten memorandum drafted by Mittag-Leffler, is located at the
Royal Swedish Library in the Mittag-Leffler manuscript collection, box L233 G456. It is unclear as to
exactly whom the memorandum addresses.
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