
HISTORY OF MATHEMATICS  �  VOLUME 40

THE LVOV SCHOOL OF MATHEMATICS

ROMAN DUDA



Pearls from a lost City
The Lvov SchooL of MaTheMaTicS





HISTORY OF MATHEMATICS  v  VOLUME 40

TranslaTed by  
daniel davies

Pearls from a lost City

The lvov school of MaTheMaTics

roman DuDa

https://doi.org/10.1090/hmath/040



Editorial Board
June Barrow-Green
Robin Hartshorne

Peter Duren
Adrian Rice, Chair

This work was originally published in Polish by Wydawnictwo Uniwersytetu Wrocław-
skiego under the title “Lwowska Szkoła Matematyczna” c©2007. The present translation
was created under license for the American Mathematical Society and is published by
permission.

This publication has been subsidized by Instytut Książki—
the c©POLAND Translation Programme.

A List of Illustrations and Acknowledgments is included at the end of the volume.

2010 Mathematics Subject Classification. Primary 01A60, 01A70, 01A72, 01A80.

For additional information and updates on this book, visit
www.ams.org/bookpages/hmath-40

Library of Congress Cataloging-in-Publication Data
Duda, Roman, author.

[Lwowska szkola matematyczna. English]
Pearls from a lost city : the Lvov school of mathematics / Roman Duda ; translated by Daniel

Davies.
pages cm. — (History of mathematics ; volume 40)

Includes bibliographical references and index.
ISBN 978-1-4704-1076-6 (alk. paper)
1. Mathematics–Study and teaching–Ukraine–L′viv–History–20th century. 2. Mathematicians–

Ukraine–L′viv–Biography. I. Title.
QA14.U382L85313 2014
510.71′24779—dc23

2013037212

Copying and reprinting. Individual readers of this publication, and nonprofit libraries
acting for them, are permitted to make fair use of the material, such as to copy a chapter for use
in teaching or research. Permission is granted to quote brief passages from this publication in
reviews, provided the customary acknowledgment of the source is given.

Republication, systematic copying, or multiple reproduction of any material in this publication
is permitted only under license from the American Mathematical Society. Requests for such
permission should be addressed to the Acquisitions Department, American Mathematical Society,
201 Charles Street, Providence, Rhode Island 02904-2294 USA. Requests can also be made by
e-mail to reprint-permission@ams.org.

c© 2014 by the American Mathematical Society. All rights reserved.
Printed in the United States of America.

The American Mathematical Society retains all rights
except those granted to the United States Government.

©∞ The paper used in this book is acid-free and falls within the guidelines
established to ensure permanence and durability.

Visit the AMS home page at http://www.ams.org/

10 9 8 7 6 5 4 3 2 1 19 18 17 16 15 14



Contents

Preface ix

Part I. BACKGROUND 1

Chapter 1. The University and the Polytechnic in Lvov 3

Chapter 2. Polish Mathematics at the Turn of the Twentieth Century 7

Chapter 3. Sierpiński’s Stay at the University of Lvov (1908–1914) 11

Chapter 4. The University in Warsaw and Janiszewski’s Program (1915–1920) 17

Chapter 5. World Mathematics (Active Fields in Poland) Around 1920 21

Part II. THE GOLDEN AGE: Individuals and Community 25

Chapter 6. The Mathematical Community in Lvov after World War I 27

Chapter 7. Mathematical Studies and Students 37

Chapter 8. Journals, Monographs, and Congresses 43

Chapter 9. The Popularization of Mathematics 49

Chapter 10. Social Life (the Scottish Café, the Scottish Book) 55

Chapter 11. The Polish Mathematical Society 63

Chapter 12. Collaboration with Other Centers 67

Chapter 13. In the Eyes of Others 69
13.1. Stefan Banach 69
13.2. Hugo Steinhaus 73
13.3. Stanisław Mazur 76
13.4. Kazimierz Kuratowski 77
13.5. Stanisław Ulam 78
13.6. Juliusz Schauder and Zbigniew Łomnicki 79
13.7. Włodzimierz Stożek 80
13.8. Herman Auerbach 81
13.9. Others 81

v



vi CONTENTS

Part III. THE GOLDEN AGE: Achievements 83

Chapter 14. Stefan Banach’s Doctoral Thesis and Priority Claims 85

Chapter 15. Probability Theory 91

Chapter 16. Measure Theory 97

Chapter 17. Game Theory: A Revelation Without Follow-up 103

Chapter 18. Operator Theory in the 1920s 105

Chapter 19. Methodological Audacity 109

Chapter 20. Banach’s Monograph: Polishing the Pearls 113

Chapter 21. Operator Theory in the 1930s: The Dazzle of Pearls 119

Chapter 22. New Perspectives for Which Time Did Not Allow 123
22.1. Nonlinear functional analysis 123
22.2. The theory of partial differential equations 125
22.3. The theory of linear topological spaces 126
22.4. The theory of recursive functions 127
22.5. Algebra, specifically Banach algebras 127
22.6. Noncommutative probability theory 128
22.7. Graph theory 128
22.8. Applications of mathematics 129
22.9. Numerical analysis 130

Chapter 23. On the Periphery 131

Part IV. OBLIVION 133

Chapter 24. Ukrainization the Soviet Way (1939–1941) 135

Chapter 25. The German Occupation (1941–1944) 141

Chapter 26. The Expulsion of Poles (1945–1946) 149

Part V. HISTORICAL SIGNIFICANCE 153

Chapter 27. Chronological Overview 155

Chapter 28. Chronology of Events as Perceived Elsewhere 165

Chapter 29. Influence on Mathematics of the Lvov School 169

Chapter 30. A Tentative Summary 173

Chapter 31. Mathematics in Lvov after 1945 175



CONTENTS vii

Part VI. LIST OF LVOV MATHEMATICIANS 177

Mathematicians Associated with Lvov 179

Part VII. BIBLIOGRAPHIES 193

A. Mathematical Works by Lvov Mathematicians 195

B. Personal Recollections, Surveys, and Historical Source Material 205

C. Other Mathematical Works Cited 219

List of Illustrations and Acknowledgments 225

Index of Names 227





Preface

When Poland gained its independence in 1918, having endured 123 years of
servitude and oppression, the country was bloodied and ruined. For the next
three years it would be further battered and torn by armed conflicts to its east
and west (the Polish-Ukrainian War, the uprising in Poznań province, the Russo-
Polish War against the Bolsheviks, the Silesian Uprising, as well as lesser uprisings).
Once the borders had finally been settled in 1921 and peace arrived, nobody would
have thought that “achieving independent status for Polish mathematics” (to quote
Janiszewski) would happen so quickly in the wake of the political “strike for free-
dom” (to quote Kościuszko). But it did happen, and in an astonishing way. The
phenomenon which the Polish School of Mathematics became, starting just after
World War I, followed by its subsequent development up to World War II, has
long been a source of awe and wonder. The school had two main branches, one in
Warsaw, the other in Lvov. However, while much used to be written at home and
abroad about the Warsaw school1, there was total silence about the one in Lvov.
The reason was political. In communist Poland it was impossible to write about
anything linked, either directly or indirectly, with the territories seized by the So-
viet Union: there was heavy censorship; a conspiracy of silence prevailed; even the
city of Lvov itself was physically out of bounds, let alone getting anywhere near
its archives. Thankfully those times are over, and one can now write freely about
such things. It is now possible to travel to Lvov, and its archives are becoming
ever more accessible. It therefore seems high time indeed for a reminder about the
legacy and significance of the Lvov school. The issue is particularly pressing now
that its founders and those who could still remember it have all passed away. At
the same time, its “later grandsons” (to quote the poet Norvid) have a right to
know what it was and what actually happened.

The aim of this book is to describe the Lvov School of Mathematics between
1920–1940. More precisely, the aim is to identify and describe: the time and place of
true historical events; the key individuals and their followers; the school’s greatest
achievements and their significance. An attempt is also made to assess the influence
of the school on mathematics in Poland as well as around the world. To do that,
the book is divided into seven parts, each part subdivided as chapters. The first
five parts describe the school itself. The last two provide complementary material.
Specifically, the first part provides the background from which the school arose.

1We mention just a few of many sources: E. Szpilrajn (Marczewski), Rozwój Matematyki w
Polsce (Development of mathematics in Poland), Cracow: Cracow Academy of Arts and Sciences,
1948; [B: Opiał, 1966], [B: Sierpiński, 1967]; [B: Kuratowski, 1989]; Sister Mary Grace Kuzawa,
Modern Mathematics: The Genesis of a School in Poland, New Haven: New Haven College and
University Press, 1968; [B: Kahane, 1995].
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The second and third describe its development. The fourth part seeks to convey the
drama of the tragedy which befell it, while the fifth is an attempt at understanding
what happened and what its importance is. The sixth part provides short biograms
of mathematicians who either belonged to the school or who where active there
during its lifetime. The seventh part is an extensive bibliography, subdivided into
three sections: Section A cites original works produced by Lvov mathematicians and
quoted in the main text; Section B lists source material used by the author; while
Section C references other mathematical works. For example, [A: Sierpiński, 1916b]
refers to the second of Sierpiński’s papers appearing in 1916 and is found in Section
A, while [B: Steinhaus, 2010] refers to the personal recollections of H. Steinhaus,
which were reprinted in 2010 and which can be found in Section B. Information
about mathematicians from outside Lvov is given in accompanying footnotes.

As author, I wish to express my gratitude to Professor Roman Bobryk from
Lvov (currently at the University of Liberal and Natural Sciences in Kielce) for
making his archive material available to me, and to Professor Jarosław Prytuła of
Lviv University for his kind support and help in numerous matters.

I also thank my reviewers, Professor Wojbor W. Woyczyński and Professor
Andrzej Pelczar, for comments and favorable reviews, as well as others, including
Andrzej Granas and Professor Lech Maligranda, who trial read the manuscript. A
word of thanks is due to my editors, Irena Szymaniec and Lucyna Jachym, for their
care and attention to the editorial layout, as well as for a favorable opinion.

* * *

Preface to the English edition

The first version of the book generated much interest in Poland, evidenced by
eight favorable reviews in both specialist and general journals, the fact that it won
the prize for Poland’s best academic book of the year 2008, and some comments
and updates received as feedback. Since the publication of the first edition new
documents have come to light and some new works have appeared. This made it
possible to implement minor corrections, provide extra substance to the main text
in several places, while including some new entries in the bibliography.

The book has been generating significant interest abroad. In response to that
interest, my earlier article [B: Duda, 2009] was translated into German and English,
for which I received yet more feedback. The original text has been fully updated for
the preparation of this volume, the first translation of the whole book into English.
It is an honor to have the American Mathematical Society as publisher and for the
book to be included in the AMS History of Mathematics Series. The translator
is Mr. Daniel Davies, to whom I am most grateful for numerous incisive remarks,
particularly regarding matters which might be familiar to Poles but are unlikely
to be familiar to others. I owe a debt of gratitude to all concerned—reviewers,
translators of my articles and books, and my readers. I particularly thank Professor
Marek Górny for bringing the first edition to publication so wonderfully a few years
ago and for encouraging me to update everything for this current issue.
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* * *

Translator’s notes and acknowledgements
Translating this work has been a challenge as well as an honor. However, it

should be noted that this book is not intended exclusively for a specialist read-
ership (though, admittedly, a mathematical education—at Imperial College and
Warsaw University in my case—was certainly helpful for doing the actual trans-
lation). Indeed, the demonstrable success and interest generated by the original
Polish version could not have happened were that the case. I therefore sincerely
hope my translation will generate similar interest among English-speaking readers.

Bringing this work to publication was as much a moral imperative as a logi-
cal one. For far too many decades the subject matter of this award-winning book
has been largely inaccessible to an English-speaking readership. Professor Duda
provides us not only a long overdue, authoritative record of the achievements, sig-
nificance, and personalities that made the Lvov School of Mathematics so special,
he also profiles a very human story: a glimpse into the lost world of Lvov’s once
vibrant café culture, the complexity of underlying political and societal tensions,
the need for an oppressed Polish community to assert both its cultural as well as its
intellectual identity. Finally, there was the sheer brutality which preceded oblivion.

I would like to thank Dr. Sergei Gelfand (whose illustrious father is briefly
mentioned in Chapter 22) and Dr. Ina Mette of the American Mathematical Society
for approving this project, the AMS editorial team for their unwavering dedication,
and the specialist reviewers for their erudite feedback. I am fully aware that even
the best project ideas have no guarantee of making it to publication, especially
now during these times of severe economic austerity. Most particularly, I must
of course thank the author himself for confidently entrusting his precious text to
my attention; having had the privilege of being invited to work for a few years
at Wrocław University of Technology, I had the good fortune to be based in the
author’s home city, so I had the opportunity to discuss various matters personally
with him. Lastly, I acknowledge several useful discussions with Mr. Marek Battek
and Mr. Marek Łata regarding historical, cultural, and linguistic issues.

Any inaccuracies of translation are naturally my responsibility.
Daniel Davies

Oxford, United Kingdom
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The fame of the Polish school at 
Lvov rests with the diverse and 
fundamental contributions of 
Polish mathematicians working 
there during the interwar years. 
In particular, despite material 
hardship and without a notable 
mathematical tradition, the 

school made major contributions to what is now 
called functional analysis. The results and names 
of Banach, Kac, Kuratowski, Mazur, Nikodym, 
�������	
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����������	
��������	���	�����	
among others, now appear in all the standard 
textbooks.

The vibrant joie de vivre and singular ambience 
of Lvov’s once scintillating social scene are evoca-
tively recaptured in personal recollections. The 
heyday of the famous Scottish Café—unques-
tionably the most mathematically productive 
cafeteria of all time—and its precious Scottish 
Book	��	������	���	������	��������	���	���������	
in detail, revealing the special synergy of scholar-
ship and camaraderie that permanently elevated 
Polish mathematics from utter obscurity to global 
prominence.

This chronicle of the Lvov school—its legacy and 
���	������	����������	������	�����	���	���	���	
lifespan—will appeal equally to mathematicians, 
historians, or general readers seeking a cultural 
and institutional overview of key aspects of twen-
tieth-century Polish mathematics not described 
anywhere else in the extant English-language 
literature.

For additional information
and updates on this book, visit

www.ams.org/bookpages/hmath-40
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