733

Functional Analysis and Geometry:
Selim Grigorievich Krein Centennial

Peter Kuchment
Evgeny Semenov
Editors

Functional Analysis and Geometry:
Selim Grigorievich Krein Centennial

Peter Kuchment
Evgeny Semenov
Editors

733

Functional Analysis and Geometry:
Selim Grigorievich Krein Centennial

Peter Kuchment
Evgeny Semenov
Editors

EDITORIAL COMMITTEE
Dennis DeTurck, Managing Editor
Michael Loss

Kailash Misra

Catherine Yan

2010 Mathematics Subject Classiﬁcation. Primary 01Axx, 14Rxx, 32Axx, 37Bxx, 46Axx,
46Bxx, 46Exx, 47Bxx, 52Axx, 53C65.

Library of Congress Cataloging-in-Publication Data
Names: Kuchment, Peter, 1949– editor. | Semenov, E. M. (Evgeniı̆ Mikhaı̆lovich), editor.
Title: Functional analysis and geometry : Selim Grigorievich Krein centennial / Peter Kuchment, Evgeny Semenov, editors. Other titles: Selim Grigorievich Krein centennial
Description: Providence, Rhode Island : American Mathematical Society, [2019]
| Series: Contemporary mathematics ; volume 733 | Includes bibliographical references.
Identiﬁers: LCCN 2019006068 | ISBN 9781470437824 (alk. paper)
Subjects: LCSH: Functional analysis. | Hyperbolic spaces. | Kreı̆n, S. G. (Selim Grigorevich),
1917- | Festschriften. | AMS: History and biography – History of mathematics and mathematicians – History of mathematics and mathematicians. msc | Algebraic geometry – Aﬃne
geometry – Aﬃne geometry. msc | Several complex variables and analytic spaces – Holomorphic
functions of several complex variables – Holomorphic functions of several complex variables.
msc | Dynamical systems and ergodic theory – Topological dynamics – Topological dynamics.
msc | Functional analysis – Topological linear spaces and related structures – Topological linear
spaces and related structures. msc | Functional analysis – Normed linear spaces and Banach
spaces; Banach lattices – Normed linear spaces and Banach spaces; Banach lattices. msc |
Functional analysis – Linear function spaces and their duals – Linear function spaces and their
duals. msc | Operator theory – Special classes of linear operators – Special classes of linear
operators. msc | Convex and discrete geometry – General convexity – General convexity. msc
| Diﬀerential geometry – Global diﬀerential geometry – Integral geometry. msc
Classiﬁcation: LCC QA320 .F788 2019 | DDC 515/.7–dc23
LC record available at https://lccn.loc.gov/2019006068
Contemporary Mathematics ISSN: 0271-4132 (print); ISSN: 1098-3627 (online)
DOI: https://doi.org/10.1090/conm/733

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 select pages 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 permission
to reuse portions of AMS publication content are handled by the Copyright Clearance Center. For
more information, please visit www.ams.org/publications/pubpermissions.
Send requests for translation rights and licensed reprints to reprint-permission@ams.org.
c 2019 by the American Mathematical Society. All rights reserved.

The American Mathematical Society retains all rights
except those granted to the United States Government.
Printed in the United States of America.
∞ 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 https://www.ams.org/
10 9 8 7 6 5 4 3 2 1

24 23 22 21 20 19

Dedicated to the centennial of Professor Selim Grigorievich Krein

Selim Grigorievich Krein

Contents

Preface

xi

Introduction
Peter Kuchment and Evgeny Semenov

1

My father Selim Krein
Tatiana Voronina (nee Krein)

17

Kyiv, Fall of 1943 through 1946. The rebirth of mathematics
Yu. M. Berezansky

23

Selim Grigorievich Krein in Stony Brook
David G. Ebin

29

On algebraically integrable bodies
Mark Agranovsky

33

Rearrangement invariant spaces satisfying Dunford-Pettis criterion of weak
compactness
Sergey V. Astashkin

45

A new method of extension of local maps of Banach spaces. Applications and
examples
Genrich Belitskii and Victoria Rayskin

61

Two consequences of the associativity condition for a hypercomplex system
with locally compact basis
Yu. M. Berezansky and A. A. Kalyuzhnyi

73

Inversion formulas of integral geometry in real hyperbolic space
William O. Bray and Boris Rubin

81

Total positivity, Grassmannian and modiﬁed Bessel functions
V. M. Buchstaber and A. A. Glutsyuk

97

A remark on the intersection of plane curves
C. Ciliberto, F. Flamini, and M. Zaidenberg

109

Topological billiards, conservation laws and classiﬁcation of trajectories
A. T. Fomenko and V. V. Vedyushkina

129

Hasse–Schmidt Derivations and Cayley–Hamilton theorem for exterior algebras
Letterio Gatto and Inna Scherbak
149

ix

x

CONTENTS

Complex analysis on the real sphere, or variations on a Maxwell’s theme
Simon Gindikin

167

The weighted Laplace transform
Gisele Ruiz Goldstein, Jerome A. Goldstein, Giorgio Metafune,
and Luigi Negro
175
Surfaces with big automorphism groups
Shulim Kaliman

185

Some binomial formulas for non-commuting operators
Peter Kuchment and Sergey Lvin

197

Similarity of holomorphic matrices on 1-dimensional Stein spaces
Jürgen Leiterer

209

Weighted geometric means of convex bodies
Vitali Milman and Liran Rotem

233

Sobolev, Besov and Paley-Wiener vectors in Banach and Hilbert spaces
Isaac Z. Pesenson

251

Toeplitz operators in polyanalytic Bergman type spaces
Grigori Rozenblum and Nikolai Vasilevski

273

Complete metric space of Riemann integrable functions and diﬀerential
calculus in it
Serguei Samborski

291

Preface
This is the ﬁrst of the two volumes dedicated to the centennial of distinguished
mathematician Professor Selim Grigorievich Krein. Krein has made numerous major contributions to functional analysis, operator theory, partial diﬀerential equations, ﬂuid dynamics, and other areas. He had written several inﬂuential monographs in these areas. He had also been a proliﬁc teacher, graduating 83 PhD students, including quite a few well known mathematicians currently scattered around
the globe. Another his major activity was creation and running the annual Voronezh
Winter Mathematical Schools, which has inﬂuenced signiﬁcantly the mathematical
life in the former Soviet Union since 1967.
The articles in this volume are written by former students and colleagues of
Selim Krein, as well as lecturers and participants of Voronezh Winter Schools. They
are devoted to a variety of contemporary problems of functional analysis, operator
theory, several complex variables, topological dynamics, and algebraic, convex, and
integral geometry. The papers present new or survey recent results in these areas.
The editors express their sincere gratitude to all the contributors to the volume and to the AMS publishing staﬀ, in particular to Ms. Christine Thivierge and
production editor Mike Saitas, for great help provided. Special thanks go to Prof.
R. S. Adamova for providing important information.
The next planned volume will address problems of diﬀerential equations, ﬂuid
dynamics, and applications.
Peter Kuchment, Mathematics Department, Texas A&M University, College
Station, TX 77843-3368, USA
Evgeny Semenov, Mathematics Department, Voronezh State University,
Voronezh, Russia
November 24th, 2018
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This is the first of two volumes dedicated to the centennial of the distinguished mathematician Selim Grigorievich Krein. The companion volume is Contemporary Mathematics,
Volume 734.
Krein was a major contributor to functional analysis, operator theory, partial differential
equations, fluid dynamics, and other areas, and the author of several influential monographs
in these areas. He was a prolific teacher, graduating 83 Ph.D. students. Krein also created
and ran, for many years, the annual Voronezh Winter Mathematical Schools, which significantly influenced mathematical life in the former Soviet Union.
The articles contained in this volume are written by prominent mathematicians, former
students and colleagues of Selim Krein, as well as lecturers and participants of Voronezh
Winter Schools. They are devoted to a variety of contemporary problems in functional
analysis, operator theory, several complex variables, topological dynamics, and algebraic,
convex, and integral geometry.

