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G. Alexits, Approximation Theory (Selected Papers), 298 pages, Akadémiai Kiadé, Budapest,
1983.

The volume is a collection of selected papers by George Alexits. It is my deep-seated conviction
that this collection is of great value of mathematics. The thirthy-four articles included here cover a
wide field of real analysis and show the characteristic mathematical style of Alexits, the admirably
clear exposition of his profound mathematical ideas. More precisely the volume presents articles on
approximation theory, the papers developing the theory of multiplicative function systems, and the
recent items on function series. The earlier function-theoretic, set-theoretic and curve-theoretic
papers of Alexits and his works on the history of mathematics have been left out together with those
papers on the theory of function series, the results of which were incorporated in his monograph
“Konvergenztheorie der Orthogonalreihen” (Akadémiai Kiad, Budapest, 1960) published also in
English and in Russian. The papers are reprinted in their original form, with the only exception being
the English translation of an article originally published in Hungarian. In my view this article is one
of the most significant papers of Alexits. In it he characterizes the Lipschitz class of order a=1
" by the order of approximation given by the Cesaro-means of the conjugate Fourier series. This paper
was published in a Hungarian journal in 1941, presumably this was the reason that the result was
reproved later in parts by A. Zygmund (1945) and M. Zamansky (1949). In addition to the papers,
the volume contains a short description of the life and scientific activities of George Alexits and the
full list of his scientific works. At the end of the book are some remarks and a list of errata, These
‘remarks briefly discribe the effect of the presentéd papers and the further developments resulting
from them, moreover they give references to later results, while the list of errors corrects some over-
sights and misprints in the originals. .
The significance of Alexits’ contributions to many areas of mathematics is nowadays well
-known. But, for the sake of correctness, it is necessary to mention in connection with the “Remarks”
on p. 287 that the cited monograph of R. A. DeVore was not the first to give international recogni-
tion to the fact that Alexits proved already in 1941 both necessity and sufficiency of the characteriza-
tion of the Lipschitz class ¢=1 by (C, 1)-summation. The first monograph emphasizing this was
that of P. L. Butzer and R. J. Nessel Fourier Analysis and Approximation, Birkhauser Verlag, Basel—
Suttgart, 1971.
I am convinced that Professor Alexits had a w1de international reputation by the time when
his monograph on the convergence and summation problems of orthogonal series appeared in 1960
in three languages. This monograph has- become one of the most cited works in the field of
orthogonal series. Alexits was one of the most influential Hungarian mathematicians. He created
a scientific schoo! having numerous pupils in Hungary and all over the world.
Mathematicians working in approximation theory will surely find it very useful to have these
_selected papers of Alexits in one volume.
: : L. Leindler (Szcged)

15*
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V. 1. Amold, Geometrical Methods in the Theory of Ordinary Differential Equations (Grundlehren
der Mathematischen Wissenschaften, 250), XI+ 334 pages, Springer-Verlag, New York—Heidel-
berg—Berlin, 1983.

V. L Arnold, Catastrophe Theory, 79 pages, Springer-Verlag, Berlin—Heidelberg—New York—
Tokyo, 1984.

The title of the original edition of the first book is ,,JIOMONHUTENBHEIE TJIABHI TEOPHH
obrikHOBeHHBIX muddepenumanbreIx ypaBuenuii” (Supplementary Chapters to the Theory of Ordi-
nary Differential Equations). The translator (or the editor of the translation) chose the new title
rightly because it characterizes both the topics and the treatment of the book. However, it is worth
recording the original title, which shows that the present book is the continuation and supplement
of the author’s excellent introductory text-book crowned success, and that the book consists of
almost independent chapters.

The first two chapters deal with special equations (differential equations invariant under groups
of symmetries, implicit equations, the stationary Schrédinger equation, second order differential
equations, first order partial differential equations) and present classical results, that can be found in
most monographs. Nevertheless, after having read these chapters the reader feels as if he had been
-just acquainted with these results because their deep mysteries have become clear and understand-
able, setting the facts in their true light.

Chapter 3 is ‘devoted to structural stability. In the real world there always exist small pertur-
bations, which cannot be taken into consideration in the mathematical models. It is clear, that only
_those properties of the model may be viewed as the properties of the real process which are not very
sensitive to a small change in the model. The investigation of these properties led to the notion of
structural stability. -

The organization of the chapter is typical Arnold. First he gives the naive definition of structural
stability and illuminates it by examples. Then he gathers together the necessary tools and gives the
final precise definition of structural stability. The definition is followed by a detailed analysis of the
one-dimensional case, which helps the reader to intensify the new notion. Then he presents a survey
on the differential equation on the torus, hyperbolic theory and Anosov systems.

Chapter 4 is concerned with perturbation theory. In the theory of differential equations there
are some equations of special form (e.g. linear equations) which admit an exact analytic solution or
a complete qualitative description. Perturbation theory gives methods for the study of equations
close to one with known properties. One of the most important sections of this theory is the averaging
method that has been used among others in the celestial mechanics since the time of Lagrange and
Laplace. “Nevertheless, the problem of strict justification of the averaging method is still far from
being solved” — writes the author, and the reviewer can recommend this part of the book as an ex-
cellent comprehensive introduction to this interesting and actual topic.

- In Chapter 5 the reader finds Poincaré’s theory of normal form, which is a very useful device
in many topics such as in bifurcation theory, to which Chapter 6 is devoted. In the models of the
real world, in general, there are some parameters. It may happen that arbitrarily small variations of
the parameters at fixed values cause essential change of the pictures of the solutions. This phenome-
non is called bifurcation. The author studies bifurcations of phase portraits of dynamical systems in
the neighbourhood of equilibrium positions and closed trajectories.

The subject-matter of the second book (or booklet) can also be considered as a chapter of the
-geometrical theory of dynamical systems. The origins of catastrophe theory lie in Whitney’s theory of
singularities of smooth mappings and the bifurcation theory of dynamical systems. Interpreting —
-not always-mathematically — the results of these theories, catastrophe theory tries to provide a uni-
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versal method for the study of all jump transitions, discontinuities and sudden qualitative changes.
It has aroused a great controversy not only among specialists but also in the popular press. This
booklet explains what catastrophe theory is about and why it arouses such a controversy.

While the first book is of advanced level, the second one can be recommended also “to readers
having minimal mathematical background but the reader is assumed to have an inquiring mind”.

L. Hatvani (Szeged)

Bernard Aupetit, Propriétés Spectrales des Algebres de Banach (Lecture Notes in Mathematics,
735) X+192, Springer-Verlag, Bprlin—Heidelberg—New York, 1979.

This nice book collects the results obtained till its publication in connection with the spectra of
Banach algebra elements. It contains mainly the author’s own results, but gives historical backgrounds
and performs the classical results as well. The recent development of this area and the absence of a
comprehensive work on this subject make this book very interesting and useful.

The author’s interest started from two, apparently remote problems. These were: to generalize
Newburgh’s theorem on the continuity of the spectrum and to generalize the theorem of Hirschfeld
and Zelazko on the characterization of commutative algebras. Mixing in a suprising manner the
methods of these areas, the author obtained a characterization of finite-dimensional algebras. The use
of subharmonic functions and deep results of classical potential theory in functional analysis pro-
vides the essential new feature of his technique.

The text consists of five chapters. Continuity problems of the spectrum, characterizations of
commutative, finite-dimensional, symmetric and C* algebras, respectively, are systematically treated.
Abundance of examples and counterexamples complete the discussions. Two appendices, one on
Banach algebras and the other on potential theory, help the reader and make the text available for a
wide audience. The book is recommended to everyone who is interested in this new field of functional
analysis.

L. Kérchy (Szeged)

LS

David Bleecker, Gauge Theory and Variational Principles (Global Analysis, Pure and Applied,
Series A, No. 1), XX+ 179 pages, Addison—Wesley, London—Amsterdam~—-Don Mills—Ontario—
Tokyo, 1981.

The present book is the first number of a new series on pure mathematics and applications of
global analysis based on ideas of classical analysis and geometry. Series B will provide a collection of
prerequisites for the reports of series A from the research frontiers.

The most successful models of the fundamental interactions of the matter as well as the most
hopeful candidates for their unification are all gauge theories with local symmetries. The majority
of developments of classical gauge field theory in the last 10 years is connected with the global as-
pects of the underlying fibre bundle theory. This book contains a detailed account of bundle theoretic
foundations of gauge theory.

The author’s point of view, that the particle fields are functions on the corresponding principal
bundles, leads to very elegant formulation of the variational problems and Euler—Lagrange equations
involved. This is done in Chapters 3—5 based on the geometric notations of the previous ones.

A short, clear explanation of the free Dirac’s equation as Lagrange’s equation for the Dirac
spinor field on the spin bundle with Levi-——Civita connection can be found in Chapter 6. In Chapter 7
a general framework is given for the unification of interactions, based on a construction to form a
principal bundle with product group, a connection and Lagrangian on it from the principal bundles
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and their connections which are connected with the fields that are to be incorporated in a unified
theory. The general scheme is applied to the Dirac electron field coupled to electromagnetic potential
and to the original Yang—Mills nucleon model. In Chapter 8 the author treats the tensor calculus on a
(pseudo-) Riemann manifold in the frame bundle picture. Chapter 9 is devoted to the unification of
gravitation and Yang-—Mills fields in the well-known Kaluza—Klein type way. The reality of the used
canonical bundle metric is supported by calculation of its geodesics in Chapter 10, nicely intepreted
as paths for the classical particle motion. Besides, Utiyama’s theorem, the spontaneous symmetry
breaking and the very basic notations of the characteristic classes in connection with the monopoles
and instantons are treated within the additional topics of Chapter 10.

The book is very well organized, self-contained, concise and rigorous. In the preface and in the
introduction to the chapters the intuitive ideas are also sketched by the author. It is highly recommen-
ded for everyone interested in gauge theory. Those working in the field as well as graduate students
will find it useful without doubt.

L. Gy. Fehér (Szeged)

E. A. Coddington—H. S. V. de Snoo, Regular Boundary Value Problems Associated with Pairs
of Ordinary Differential Expressions (Lecture Notes in Mathematics, 858), V+ 225 pages, Springer-
Verlag, Berlin—Heidelberg—New York, 1981.

This volume is devoted to the study of eigenvalue problems associated with pairs L, M of
ordinary differential operators. The solutions f of Lf=AMf subject to boundary conditions are con-
sidered. It is shown how these problems have a natural setting within the framework of subspacesin
the direct sum of Hilbert spaces. A detailed discussion is worked out for the regular case, where the
coefficients of the ordinary differential expressions L and M are sufficiently smooth and invertible
functions on a closed bounded interval 7, and M is positive in the sense that there exists a constant
¢>0 such that (Mf, ).=c(f,f), for f€Cy°(I). The key idea of the simultaneous diagonalization
of two hermitian nX n matrices K, H, where H=0, is extended for the case where K, H are replaced
by a pair of ordinary differential expressions L, M. The possible difficulties of the,generalization are
discussed in eleven chapters of this work. The authors say: “it is hoped that this detailed knowledge
of the regular case will lead to a greater understanding of the more involved singular case”.

The reader is assumed to have some familiarity with the main results proved in an earlier paper
of the authors. We recommend these notes to everybody working in related fields of mathematics as
well as to graduate students interested in the subject.

T. Krisztin (Szeged)

Combinatorial Mathematics X. Proceedings of the Conference held in Adelaide, Australia,
August 23—27, 1982, edited by L. R. A. Casse (Lecture Notes in Mathematics, Vol. 1036), XI+419
pages, Springer-Verlag, Berlin—Heidelberg—New York—Tokyo, 1983.

These conference proceedings consist of seven invited papers and twenty-four contributed
papers. According to the tradition of Australian conferences in combinatorial mathematics, a great
part of the papers is concerned with finite geometries, Hadamard matrices, block designs and latin
squares. Some papers investigate topics in combinatorial analysis, e.g. the Schréder—Etherington
sequence, the solutions of y&® (x)=y(x), and the method of generating combinatorial identities by
stochastic processes. ’

The titles of invited papers are: C. C. Chen and N. Quimpo, Hamiltonian Cayley 'graphs of
order pg; J. W. P. Hirschfeld, The Weil conjectures in finite geometry; D. A. Holton, Cycles in graphs;
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A. D. Keedwell, Sequenceable groups, generalized complete mappings, neofields, and block designs;
N. J. Pullmann, Unique coverings of graphs — A survey; D. Stinson, Room squares and subsquares;
J. A. Thas, Geometries in finite projective spaces: recent results.

. L, A. Székely (Szeged)

Complex Analysis and Spectral Theory (Seminar, Leningrad 1979/80), Edited by V. P. Havin and
N. K. Nikol’skii (Lecture Notes in Mathematics, 864), IV +480 pages, Springer-Verlag, Berlin—
Heidelberg—New York, 1981.

This book may be considered as the third issue of selected works of the Seminar on Spectral
Theory and Complex Analysis, organized by the Leningrad Branch of the Steklov Institute and the
Leningrad University. It contains 9 papers written by the participants during the period 1979/80.
The whole volume and most papers separately convincingly demonstrate how close the connection is
between Spectral Theory and Complex Analysis both in their problems and methods.

The table of contents: 1. A, B, Aleksandrov, Essays on non Locally Convex Hardy Classes. —
This paper contains a new approach to the problem of characterizing functions representable by
Cauchy potential and at the same time, among others, gives a description of invariant subspaces of
the shift operator. 2. E. M. Dyn’kin, The Rate of Polynomial Approximation in the Complex Domain.
— This paper represents the classical Function Theory and provides a systematic exposition of the
subject. 3. V. P. Havin, B. Joricke, On a Class of Uniqueness Theorems for Convolutions. — This
paper deals with a phenomenon of quasi-analicity exhibited by many operators commuting with
translations. 4. S. V. Hru3Cev, S. A. Vinogradov, Free Interpolation in the Space of Uniformly Con-
vergent Taylor Series. — The authors plan to publish in the future a survey of harmonic analysis in the
space of the title and in the disc-algebra. The present paper collects some new results and some new
approaches to the subject which appeared during their work. 5. S. V. Hru¢ev, N. K. Nikol’skii,
B. S. Pavlov, Unconditional Basis of Exponentials and of Reproducing Kernels. — This nice paper
contains a description of all subsets {4,}, of a half-plane {A¢C: Im A>y} such that the family
{¢**»*}, forms an unconditional basis in L2(J). (Here I is an interval of the real axis and the notion of
unconditional basis is a slight generalization of the one of Riesz basis.) 6. S. V. Kisliakov, What is
Needed for a 0-Absolutely Summing Operator to be Nuclear ?— The results of this paper are concern-
ed with the open problem: whether each continuous linear operator from the dual of the disc-algebra
to a Hilbert space is 1-absolutely summing. 7. N. G. Makarov, V. 1. Vasjunin, A Model for Non-
contractions and Stability of the Continuous Spectrum. — The authors extend the Sz.-Nagy—Foias
functional model from contractions to arbitrary bounded Hilbert space operators remaining in spaces
with definite metrics and using auxiliary contractions. Applying this model they get nice results on the
stability of the continuous spectrum in the case of “nearly unitary” operators. 8. N. A. Shirokov,
Division and Multiplication by Inner Functions in Spaces of Analytic Functions Smooth up to the
Boundary. — The results of this paper complete the list of basic classes X of “smooth analytic func-
tions” with the property that for every function f€X and for every inner function I the relation
fl —l¢ X holds whenever f1~1 belongs to the Smirnov class. 9. A. L. Volberg, Thin and Thick Families
of Rational Fractions. — A family of rational fractions R,={1/(z—A): A€ A}, where AC{z€C:
Im z>0}, is called thick with respect to a Borel measure g on the real line if R, is dense in L2(4);
R is called thin with respect to u if e.g. the L2-norms correspondingto x and the Lebesgue measure
are equivalent in the linear span of R 4. In this paper thick and thin families are described for measures
with some properties.

L. Kérchy (Szeged)
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Differential Equations Models (Edited by M. Braun, C. S. Coleman, D. A. Drew), XIX+ 380
pages;

Life Science Models (Edited by H. Marcus-Roberts, M. Thompson), XX+ 366 pages;
(Modules in Applied Mathematics, vol. 1, vol 4), Springer-Verlag, New York—Heidelberg—
Berlin, 1983.

It is an old question even in the mathematical society “Why do people do mathematics?”
There exist a great number of answers to this question from “We do mathematics because we enjoy
doing mathematics” to “We do mathematics because it can be applied to the practice and other sci-
ences”, The first and last volume of the series “Modules in Applied Mathematics” convince us that good
mathematics can be both enjoyable and applicable to the problems of the real world. These books
show models which describe phenomena of nature or of the society and, simultaneously, they serve
as a source of very interesting and very deep investigations in pure mathematics. For example, in
population dynamics the co-existence of two interacting species is described by an autonomous sys-
tem of two ordinary differential equations with polynomial right-hand sides. If the population shows
periodical behaviour, then the system has a cycle as a trajectory. The following problem was posed by
David Hilbert in 1900 and is still unsolved : what is the maximum number and position of the isolated
cycles for a differential equations of this type?

Each chapter is concerned with a model. The construction of the chapters illustrates the steps of
the method of the applied mathematics: the statement of the word problem; setting up to mathemati-
cal model; investigation of the model with the help of mathematical methods; the interpretation of
the results.

The series has been written primarily for college teachers to be used in undergraduate programs.
The independent chapters serve as the subject-matters of one-four lectures. Each chapter includes
many exercises challenging the reader to further thinking, which are suitable to be posed for good
students as well. Prerequisites for each chapter and suggestions for the teacher are provided.

The 23 chapters of the first volume are divided into six parts: I, Differential equations, models,
and what to do with them; II. Growth and decay models: first order differential equations; III.
Higher order linear models; IV. Traffic models; V. Interacting species: steady states of nonlinear
systems; VI. Models leading to partial differential equations. Some of the most exciting problems:
The Van Meegeren art forgeries; How long should a traffic light remain amber; Why the percentage
of sharks caught in the Mediterranean Sea rose dramatically during World War I; The principle of
competitive exclusion in population biology.

The fourth volume consists of three parts: I. Population models; II. Biomedicine: epidemics,
genetics, and bioengineering; II1. Ecology. The main mathematical devices used here are differential
equations, probability theory, linear programming.

These excellent books will be very interesting and useful for both mathematicians interested in
realistic applications of mathematics and those non-mathematicians wanting to know how modern
mathematics is actually employed to solve relevant contemporary problems.

L. Hatvani (Szeged)

K. Donner, Extension of Positive Operators and Korovkin Theorems (Lecture Notes in Mathema-
tics, 904) X+173 pages, Springer-Verlag. Berlin—Heidelberg—New York, 1982.

This book deals with positive and norm-preserving extensions of linear operators in Banach
lattices. Imbedding of Banach lattices into cones with infinitely big elements (i.e. RU(+ <) is used
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instead of R) and using the tensor product method, a useful new technique is obtained for solving
the problems mentioned above. The results lead to a simple description of Korovkin systems in L?,
The text is divided into eight sections. The reader is supposed to be familiar with some basic

knowledge in Banach lattice theory.
Ldszlo Gehér (Szeged)

Dyhamical Systems and Turbulence, Warwick 1980, Edited by D. A. Rand and L. S. Young
(Lecture Notes in Mathematics, 898), VI+390 pages, Springer-Verlag, Berlin—Heidelberg—
New York, 1981.

The aim of the Organizing Committee was to bring together a wide variety of scientists from
different backgrounds with a common interest in the problem of the dynamics of turbulence and
related topics. The titles of some papers enumerated below show that this aim was fulfilled and so this
volume is important and interesting for everyone who is interested in the general theory of dynamical
systems. . .
There are two expository papers: D. Joseph: Lectures on bifurcation from periodic orbits;
D. Schaeffer: General introduction to steady state bifurcation. Some of the contributed papers are:
J. Guckenheimer: On a codimension two bifurcation; J, Hale: Stability and bifurcation in a parabol-
ic equation; P. Holmes: Space- and time-periodic perturbations of the Sine-Gordon equation; 1. P.
Malta and J. Palis: Families of vector fields with finite modulus of stability; L. Markus: Controlla-
bility of multi-trajectories on Lie groups; W. de Melo, J. Palis and S. J. van Strien: Characterizing
diffeomorphisms with modulus of stability one; S. J. van Strien: On the bifurcations creating horse-
shoes; F. Takens: Detecting strange attractors in turbulence,

L. Pintér (Szeged)

Emanuel Fischer, Intermediate Real Analysis, (Undergraduate Texts in Mathematics), XIV-{-‘
770 pages, Springer-Verlag, New York——Heid_elberg—Berlin, 1983.

Today one finds a great number of books on introductory analysis, but sometimes the teacher
cannot choose such a work from them which satisfies his students’ background. The author — on
the basis of his experience of many years — wrote a book for students who have completed a three-
semester calculus course, possibly an introductory course in differential equations and one or two
semesters of modern algebra. This determines the structure of the book and the spirit of the defini-
tions and the proofs. Therefore, the author presents the material in “theorem — proof — theorem”
fashion, interspersing definitions, examples and remarks. :

The book is self-contained except for some theorems on finite sets.

At the end of Chapter XIV — having the title The Riemann Integral — we find Lebesgue’s
famous theorem: A function which is bounded on a bounded closed interval [a, b] is Riemann-
integrable if and only if the set of points in [a, b] at which it is discontinuous has measure zero.
We cited this theorem because in some sense it is characteristic for this book. The notions to under-~
stand this theorem are treated in the text, but the proof — which belongs to a next stage —is
omitted. Nevertheless, the book concentrates on the specific and concrete by applying the theorems
to obtain information about important functions of analysis.

Aboveall, this is a stylish book, well thought out and uses tested methods, which one could safely
put into the hands of future users of mathematics. (There is-an unexpected mistake in the Bibliogra-
phy. Correctly the names of the authors of the world-famous book * Aufgaben und Lehrsitze aus der
Analysis” are G. PoOlya and G. Szegé.)

: _ L. Pintér (Szeged)
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G. B. Folland, Lectures on Partial Differential Equations (Tata Institute of Fundamental Re-
search Lectures on Mathematics and Physics), VI+160 pages, Springer-Verlag, Berlin—Heidel-
berg—New York, 1983.

This book consists of the notes for a course the author gave at the Tata Institute of Fundamental
Research Centre in Bangalore in autumn 1981. The purpose of the course was the application of
Fourier analysis (i.e. convolution operators as well as the Fourier transform itself) to partial dif-
ferential equations. The book is divided into five chapters. In the first some basic results about con-
volutions and the Fourier transforms are given. In Chapter 2 the fundamental facts of partial dif-
ferential operators with constant coefficients are studied. In the next one precise theory of L2 differen-
tiability is introduced to prove Hérmander’s theorem on the hypoellipticity of constant coefficient
differential operators. Chapter 4 comprises the basic theory of pseudo differential operators. The aim
of the last chapter is to study how to measure the smoothing properties of pseudo differential opera-
tors of nonpositive order in terms of various important function spaces.

The reader is assumed to have familiarity with real analysis and to be acquainted with the basic
facts about distributions. No specific knowledge of partial differential equations is assumed.

This book is directed to graduate students and mathematicians who are interested in the appli-
cation of Fourier analysis.

T. Krisztin (Szeged)

F. Gécseg—M. Steinby, Tree Automata, 235 pages, Akadémiai Kiad6, Budapest, 1984.

The theory of tree automata is a relatively new field of theoretical computer science. More exactly,
it is a new field of automata and formal language theory, though it has several aspects in common
with flowchart theory, recursive program schemes, pattern recognition, theory of translations, mathe-
matical logic, etc. The book of F. Gécseg and M. Steinby gives a systematic, mathematically rigorous
summary of results on tree automata.

Every finite automaton, — more precisely, a finite-state recognizer — can be viewed as a finite
universal algebra having unary operations only. This observation, though obvious, provides a way of
generalization. Basically, a tree automaton is a finite universal algebra equipped with arbitrary fini-
tary operations. However, problems investigated in the theory of tree automata essentially differ from
that investigated in universal algebra. The introduction of tree automata as a new device was not only
for the sake of generalizing automata theory. As explained in this book, the connection with context
free grammars and languages, syntax directed translations, and other topics has been significant and
vitally important.

The book consists of four chapters, a bibliography, and an index. Chapter I comprises an expo-
sition on necessary universal algebra, lattice theory, finite automata and formal languages. Section 1
presents the terminology. Sections 2 and 3 recall some basic concepts of universal algebra, including .
terms, polynomials and free algebras. Section 4 deals with lattices, complete lattices, and a variant of
Tarski’s fixed-point theorem. Section 5 surveys finite-state recognizers and their relation to regular
languages. Besides the various characterizations of regular languages, minimization and decidability
results are also included. Section 6 is about Chomsky’s hierarchy and, especially, context-free lan-
guages. Closure under operations, the pumping lemma, normal forms and decidability questions are
treated. Section 7 reviews sequential machines. Almost all theorems on universal algebra and lattices
appear with complete proofs. Automata and language theoretic proofs are mostly just outlined or
omitted. Readers familiar with the topics of Chapter I may skim over it. Other readers will find
enough material to understand the rest of the book, or, if needed, may consult the references given at
the end of the chapter.
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Chapter II is devoted to finite-state tree recognizers, i.e., tree automata without output. Section
1 explains the usage of the word tree for terms. Two kinds of tree recognizers are introduced in Sec-
tion 2. Frontier-to-root recognizers read trees from the leaves toward the root, and root-to-frontier
recognizers work in the opposite way. Both types have deterministic and nondeterministic versions.
It is shown that all these recognizers accept the same class of tree languages — the so-called recog-
nizable forests —, except for deterministic root-to-frontier recognizers. In Scetion 3 closure properties
of recognizable forests are dealt with. Sections 4 and 5 give two different characterizations of recogni-
zable forests through regular tree grammars and regular expressions. The latter is Kleene’s theorem
for recognizable forests. The minimization theory of deterministic frontier-to-root recognizers is
developed in Section 6. Sections 7—9 provide four additional characterizations of recognizable
forests: by means of congruences of the absolutely free term algebra, as fixed-points of forest equa-
tions, in terms of local forests, and by means of certain Medvedev-type operations. In Section 10
basic properties of recognizable forests are shown to be decidable. Section 11 treats deterministic
root-to-frontier recognizers, their minimization, and characterizes forests accepted by these recog-
nizers. .

Chapter I1I provides a study of the connection of recognizable forests to context free grammars
and languages. Section 1 exploites the yield function as a way of extracting a word from a tree and a
language from a forest. In Section 2 the forest made up from the derivation trees of a context free
grammar is shown to be recognizable. Hence, by the yield forming process, tree recognizers become
acceptors for context free languages. Section 3 demonstrates some further properties of the yield
function. The chapter ends with Section 4, where tree recognizers are used as acceptors for context
free languages in an alternative way.

The last chapter, Chapter IV, treats tree automata with output, the so-called tree transducers.
Two basic sorts of tree transducers are introduced in Section 1: frontier-to-root and root-to-frontier
tree transducers. Many special cases and deterministic versions are investigated in the first two
sections. These special cases give rise to the composition and decomposition theorems of tree trans-
formations induced by tree transducers. This is the subject of Section 3. In Section 4, root-to-frontier
tree transducers are generalized to transducers with regular look-ahead. Later this concept turns
out to be a very useful tool in many ways. Section 6 provides a study of properties of surface forests,
i.e. the images of regular forests under tree-transformations. Section 7 contains some auxiliary results
in preparation for Section 8, where it is shown that an infinite hierarchy can be obtained by serial
compositions of tree transformations. In the last section the equivalence problem of deterministic
tree transducers is proven to be decidable.

Chapters II—IV also contain exercises and each of them ends with a historical and bibliographi-
cal overview reviewing some additional fields too. Applications of the theory are ignored, but in-
terested readers may find enough orientation in the bibliographical notes. ’

The bibliography contains more than 250 entries. The index helps guide the reader in looking
up notions and notations.

This well-written new book can be recommended as an important, systematic summary of the
subject, as a reference book, and even for those who are familiar with some aspects of automata and
formal language theory and want to increase their knowledge in this direction.

Zoltdn Esik (Szeged)

Geometric Dynamics. Proceedings, Rio de Janeiro, 1981. Edited by J. Palis Jr. (Lecture Notes in
Mathematics, 1007), IX+827 pages, Springer-Verlag, Berlin—Heidelberg—New York—Tokyo
1983.
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These are the Proceedings of an International Symposium on Dynamical Systems that took
place at the Istituto de Matematica Pura e Aplicada, Rio de Janeiro, in July—August, 1981.

One hundred years before this conference H. Poincaré published his fundamental memoir “Sur
les courbes définies par les équations différentielles™, which was the origin of geometric or qualitative
dynamics. Since that moment a great number of mathematicians have studied the properties of the
trajectories of dynamical systems. New notions have come up, very interesting and deep problems
have arisen.

The conference was participated by the most outstanding scholars in the West of this theory.
They delivered 43 lectures on up-to-date topics. Some of them were: structural stability, entropy,
local classification of vector fields, bifurcations, infinite dimensional dynamical systems (especially,
functional differential equations), existence and nonexistence of periodic orbits, Lyapunov functions,
Lyapunov exponents, strange attractors, random perturbations.

The Proceedings will be very useful for every scholar interested in the qualitative theory of dif-

ferential equations.
L. Hatvani (Szeged)

Geometric Techniques in Gauge Theories. Proceedings of the Fifth Scheveningen Conference on
Differential Equations, The Netherlands, August 23—28, 1981. Edited by R. Martini and E. M. de
Jager (Lecture Notes in Mathematics, 926), IX+219 pages, Springer-Verlag, Berlin—Heidelberg—
New York, 1982.

The volume contains 10 lectures delivered at the conference on gauge theory, one of the impor-
tant subjects of contemporary mathematics and physics. The first two papers give an introduction to
the geometry of gauge field theory (R. Hermann: Fiber spaces, connections and Yang—Mills fields;
Th. Friedrich: A geometric introduction to Yang—Mills equations). Four lectures were devoted to
physical phenomena occurring in gauge field theory, the majority of which is based on global proper-
ties of the fibre bundle underlying the field equations. These lectures (F. A. Bais: Symmetry as a clue
to the physics of elementary particles; Topological excitations in gauge theories; an introduction from
the physical point of view; P. J, M. Bongaarts: Particles, fields and quantum theory; E. F. Corrigan:
Monopole solitons) of informative character provide a common language for mathematicians and
theoretical physicists. A Trautman’s report — Yang-—Mills theory and gravitation: A comparison —
summarizes the analogies and differences between gauge theories of internal symmetries and Ein-
stein’s theory of general relativity. Two articles deal with the twistor method which is promising for
solving nonlinear partial differential equations of mathematical physics (M. G. Eastwood: The
twistor description of linear fields; R. S. Ward: Twistor techniques in gauge theories). Prolongation
theory is the concern of the final paper (P. Molino: Simple pseudopotentials for the KdV-equation).

This well arranged book with single lectures very clearly written provides a comprehensive
survey of classical gauge theory and can be warmly recommended for all students and research
workers ‘interested in the subject.

L. Gy. Fehér (Szeged)

" Geometries and Groups, Proceedings, Berlin 1981. Edited by M. Aigner and D. Jungnickel
(Lecture Notes in Mathematics, 893), X+250 pages, Springer-Verlag, Berlin—Heidelberg—New
York, 1981.

This volunfe contains five invited and 11 contributed papers presented at the colloquium in
honour of Professor Hanfried Lenz held at the Freie Unijversitdat Berlin in May 1981. The invited
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survey lectures given by F. Buekenhout, J. Doyen, D. R. Hughes, U. Ott and K. Strambach are
devoted to combinatorial and group theoretical aspects of geometry. The contributed papers deal
with varicus problems of combinatorics and finite geometry.

Péter T. Nagy (Szeged)

Allan Gut—XKlaus D. Schmidt, Amarts and Set Function Processes (Lecture Notes in Mathema-
tics, 1042), 258 pages. Springer-Verlag, Berlin—Heidelberg—New York—Tokyo, 1983.

These lecture notes are based on a series of talks on real-valued asymptotic martingales (amarts)
held at Uppsala University, Sweden. The main purpose of them is to introduce the reader to the theory
of asymptotic martingales, on whose part the notes require the knowledge of classical martingale
theory. ' .

The book is divided into three parts. In the first part Allan Gut gives anintroduction to amarts.
This introduction contains, for example, the history and basic properties of amarts, convergence and
stability theorems, and the Riesz decomposition. The much longer second part was written by Klaus
D. Schmidt and it deals with amarts from a measures theoretical point of view. We list only the chap-
ter headings here: Introduction, Real amarts, Amarts in a Banach space, Amarts in a Banach lattice,
Further aspects of amart theory. The book ends with a rich bibliography. The bibliopgrahy contains
papers which deal with or were inspired by amarts as well as some papers concerning further generali-
zations of martingales.

The book gives a good introduction to this field and the rich, up-to-date bibliography helps to
find a way in the literature of amarts.

Lajos Horvdth (Szeged)

A. Hai-aux, Nonlinear Evolution Equations—Global Behavior of Solutions (Lecture Notes in
Mathematics, 841), IX+313 pages, Springer-Verlag, Berlin—Heidelberg—New York, 1982.

It is common in the modern theory of partial differential equations that the original equation is
rewritten into an ordinary differential equation in an infinite-dimensional Banach space of functions
as a state space. This allows the application of certain methods of topological dynamics and the theory
of finite dimensional ordinary differential equations to partial differential equations. If the original
equation is non-linear (e.g. the Schrédinger equation arising from non-linear optics) then the associ-
ated infinite-dimensional equation is non-linear as well. These lecture notes contain the basic material
of the two semester seminar course on equations of this type given by the author at Brown University
during the academic year 197980,

" The study is centered on semi-linear, quasi-autonomous systems.

Chapter A, which is of preparatory character, deals with the uniqueness of the solutions of the
Cauchy problem. Then the basic notions and facts of the theory of monotone operators are given,
which is the main tool of investigation in the book.

Chapter B is concerned with the existence of periodic solutions to quasi-autonomous systemns
with especial regard to linear and dissipative cases.

Chapters C and D are the most original parts of the book. Concerning autonomous dissipative
and quasi-autonomous dissipative periodic systems, the author gives theorems on the asymptotic
behaviour of the solutions as -,

The knowledge of elementary Banach space theory and the introductory chapters on Cauchy
problem in nonlinear partial differential equations are prerequisites to read the book.
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These lecture notes, containing several results not published previously in the literature, will be
very useful and interesting for mathematicians dealing with the theory and applications of nonlinear

partial differential equations.
L. Hatvani (Szeged)

Harmonic Maps, Proceedings, New Orleans 1980, edited by R. J. Knill, M. Kalka and H. C. J.
Sealey (Lecture Notes in Mathematics 949), 158 pages, Springer-Verlag, Berlin—Heidelberg—New
York, 1982.

This volume contains papers contributed by participants of the N.S.F.—C.B.M.S. Regional
Conference on Harmonic Maps at Tulane University in December 1980. The ten lectures given by
James Eells and co-authored by Luc Lemaire at the conference are published separately in CBMS
regional conference reports. The book gives a good survey on various topics connected with the
theory of harmonic maps: singularities, deformation and stability theory, Cauchy—Riemann equa-
tions, Yang—Mills fields, foliations, and harmonic maps between classical spaces and surfaces.

Péter T. Nagy (Szeged)

Loo-Keng Hua, Selected Papers, Edited by H. Halberstam, XIV + 889 pages, Springer-Verlag
New York—Heidelberg—Berlin 1983.

Having edited recently some of Hua’s books (Introduction to Number Theory, Starting with the
Unit Circle, Applications of Number Theory to Numerical Analysis, the latter one written jointly
with Wang Yuan) in