Problem Books in Mathematics

Edited by P.R.Halmos

Springer-Science+Business Media, LLC



Problem Books in Mathematics

Series Editor: P.R. Halmos
Polynomials
by Edward J. Barbeau

Problems in Geometry
by Marcel Berger, Pierre Pansu, Jean-Pic Berry, and Xavier Saint-Raymond

Problem Book for First Year Calculus
by George W. Bluman

Exercises in Probability
by T. Cacoullos

An Introduction to Hilbert Space and Quantum Logic
by David W. Cohen

Unsolved Problems in Geometry
by Hallard T. Croft, Kenneth J. Falconer, and Richard K. Guy

Problems in Analysis
by Bernard R. Gelbaum

Problems in Real and Complex Analysis
by Bernard R. Gelbaum

Theorems and Counterexamples in Mathematics
by Bernard R. Gelbaum and John M.H. Olmsted

Exercises in Integration
by Claude George

Algebraic Logic
by S.G. Gindikin

Unsolved Problems in Number Theory (2nd ed.)
by Richard K. Guy

An Outline of Set Theory
by James M. Henle

(continued after index)



Gabor J. Székely
Editor

Contests in Higher Mathematics
Mikl6s Schweitzer Competitions 1962-1991

With 39 Illustrations

&) Springer



Gébor J. Székely

Department of Mathematics

Eo6tvos Lordand and Technical University
Muzeum krt. 6-8

1088 Budapest, Hungary

Series Editor:

Paul R. Halmos
Department of Mathematics
Santa Clara University
Santa Clara, CA 95053
USA

Mathematics Subject Classification (1991): 15-06, 05-06, 26-06, 51-06

Library of Congress Cataloging-in-Publication Data
Contests in higher mathematics:Miklos Schweitzer competitions,
1962-1991 / Gébor J. Székely (ed.).
p- cm. — (Problem books in mathematics)
Includes bibliographical references and index.
ISBN 978-1-4612-6886-4 ISBN 978-1-4612-0733-7 (eBook)
DOI 10.1007/978-1-4612-0733-7
1. Mathematics — Competitions— Hungary. 2. Mathematics — Problems,
exercises, etc. 1. Schweitzer, Miklos, 1923-1945. 1II. Székely,
Gabor J., 1947- . III. Series.
QA99.C62 1995
510’.76 —dc20 95-25361

Printed on acid-free paper.

© 1996 Springer Science+Business Media New York

Originally published by Springer-Verlag New York, Inc in 1996

Softcover reprint of the hardcover 1st edition 1996

All rights reserved. This work may not be translated or copied in whole or in part without the
written permission of the publisher (Springer Science+Business Media, LLC), except for brief
excerpts in connection with reviews or scholarly analysis. Use in connection with any form of
information storage and retrieval, electronic adaptation, computer software, or by similar or
dissimilar methodology now known or hereafter developed is forbidden.

The use of general descriptive names, trade names, trademarks, etc., in this publication, even
if the former are not especially identified, is not to be taken as a sign that such names, as
understood by the Trade Marks and Merchandise Marks Act, may accordingly be used freely
by anyone.

Production managed by Hal Henglein; manufacturing supervised by Jeffrey Taub.
Camera-ready copy prepared from the editor’s LaTeX files.

987654321

ISBN 978-1-4612-6886-4



Preface

“I had the opportunity to speak with Leo Szildrd about the
contests of the Mathematical and Physical Society, and about
the fact that the winners of these contests turned out later to
be almost identical with the set of mathematicians and
physicists who became outstanding ... "

(J. Neumann, in a letter to L. Fejér, Berlin, Dec. 7, 1929)

The solutions to deep scientific problems rarely come to us easily. Thus, it
is important to motivate students to begin efforts on these kinds of prob-
lems. Scientific competition has proved to be an effective stimulant toward
intellectual efforts. Successful examples include the “Concours” for admis-
sion to the “Grandes Ecoles” in France, and the “Mathematical Tripos” in
Cambridge, England. At the turn of the century, mathematical contests
helped Hungary become one of the strongholds of the mathematical world.

With the revolution in 1848 and the Compromise in 1867, Hungary broke
free from many centuries of rule by the Turks and then the Hapsburgs, and
became a nation on equal footing with her neighbor, Austria. By the end
of the 19th century, Hungary entered a period of cultural and economic
progress. In 1891, Baron Loriand Eo6tvés, an outstanding Hungarian physi-
cist, founded the Mathematical and Physical Society. In turn, the Society
founded two journals: the Mathematical and Physical Journal in 1892 and
the Mathematical Journal for Secondary Schools in 1893. This latter jour-
nal offered a rich variety of elementary problems for high school students.
One of the first editors of the journal, Liszl6 Rétz, later became the teacher
of John Neumann and Eugene Wigner (a Nobel prize winner in physics).
In 1894, the Society introduced a mathematical competition for high school
students. Among the winners there were Lip6t Fejér, Alfréd Haar, Tédor
Kéarman, Marcel Riesz, Gabor Szeg6, Tibor Rad6, Ede Teller, and many
others who became world-famous scientists.

The success of high school competitions led the Mathematical Society to
found a college-level contest. The first contest of this kind was organized in
1949 and named after Miklés Schweitzer, a young mathematician who died
in the Second World War. Schweitzer placed second in the High School
Contest in 1941, but the statutes of the fascist regime of that time pre-
vented his admission to college. Schweitzer Contest problems are proposed
and selected by the most prominent Hungarian mathematicians. Thus,
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Schweitzer problems reflect the interest of these mathematicians and some
aspects of the mainstream of Hungarian mathematics. The universities of
Budapest, Debrecen, and Szeged have alternately been designated by the
Society Presidium to conduct the Schweitzer Contests. The jury is cho-
sen by the mathematics departments of the universities in question from
among the mathematicians working in the host city. The jury sends out
requests to leading Hungarian mathematicians to submit problems suitable
for the contest. The list of problems selected by the jury is posted on the
bulletin boards of mathematics departments and of local branches of the
Mathematical Society (copies are available to anyone interested). Students
may use any materials available in libraries or in their homes to solve the
contest problems. In ten days the solutions are due, with the student’s
name, faculty, course, year, and university or high school recorded on the
solution set.

The Schweitzer competition is one of the most unique in the world. Win-
ners of the contests have gone on to become world-class scientists. Thus,
the Schweitzer Contests are of interest to both math historians and mathe-
maticians of all ages. They serve as reflections of Hungarian mathematical
trends and as starting points for many interesting research problems in
mathematics. The Schweitzer problems between 1949 and 1961 were previ-
ously published under the title Contests in Higher Mathematics, 1949-1961
(Akadémiai Kiadd, Budapest, 1968; Chapter 4 of this book summarizes the
mathematical work of M. Schweitzer). Our book is a continuation of that
volume.

We hope that this collection of Schweitzer problems will serve as a guide
for many young mathematicians and math majors. The large variety of
research-level problems may spark the interest of seasoned mathematicians
and historians of mathematics.

1 wish to close by acknowledging the outstanding work of Dr. Marianna
Bolla as Managing Editor. In addition, without the constant assistance of
Dr. Dezsé Miklés as Technical Editor, we could not have this book.

Bowling Green, OH Gadbor J. Székely
August 26, 1995
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