
BOOK REVIEWS

SMIRNOV, v. i., A Course of Higher Mathematics, Vol. I: Elementary Calculus,
546 pp., 90s.; Vol. II: Advanced Calculus, 632 pp., 90s.; Vol. Ill, Part 1: Linear
Algebra, 326 pp., 63s.; Vol. Ill, Part 2: Complex Variables and Special Functions,
702 pp., 110s.; Vol. IV: Integral Equations and Partial Differential Equations,
814 pp., 126s.

Vol. V on Functional Analysis will be reviewed separately. All five volumes can
be obtained for £28.

This monumental work by an author of wide experience can be strongly recom-
mended for purchase by libraries and by any student of applied mathematics who is
sufficiently flush with money. The work covers practically the whole of applicable
mathematics and because of its sheer size it is impossible to review it in detail. I
therefore confine myself to some general remarks and to some specific details about
each volume.

As is usual in Russian works the treatment is discursive and the exposition is
extremely sound and clear. In this case, the presentation is perhaps a little old-
fashioned in places but, since the underlying principles are everywhere discussed so
clearly and thoroughly, this is no real drawback. Furthermore, the clarity of the
exposition is enhanced by the wealth of illustrations drawn from physics and tech-
nology. The only major objection to the book is that except in Vol. I there are no
unworked examples by which the student may test his understanding and develop
his skill. Other objections are the presence of loosely worded statements and turns
of phrase which make it clear that the work has been translated from another language.

Vol. I is devoted to elementary calculus and contains chapters on convergence of
series and on complex numbers. Some topics not generally regarded as belonging
to a first course on calculus such as the Riemann integral, Kummer's test for con-
vergence, double series, uniform convergence, are included. At the end of each
chapter a set of miscellaneous examples has been provided by Professor I. N. Sneddon;
there are about a thousand examples in all.

Vol. II is devoted to advanced calculus and includes treatments of line and
multiple integrals, vector calculus, Fourier series, differential equations and differential
geometry. About 140 pages are devoted to ordinary differential equations and the
chapter on partial differential equations includes the usual matter on Laplace's equation
the wave equation and the equation of heat conduction. The chapter on differential
geometry would, if a little were added to it about geodesies, constitute a good intro-
ductory course on the subject.

Vol. Ill has been divided into two parts. Part 1 is devoted to linear algebra and
deals in a somewhat pedestrian though thorough way with linear transformations,
determinants and the theory of groups including group representations. The treatment
of the rotation group and the Lorentz group is particularly clear. Part 2 deals with
the classical theory of functions of a complex variable and with the special functions
of mathematical physics. A feature of the volume is the inclusion of a chapter on
functions of several complex variables. Among the later chapters is one on Hermite
and Laguerre polynomials.

Vol. IV on integral equations and partial differential equations begins with a chapter
of 190 pages on integral equations. This is followed by one of 110 pages giving a
self-contained account of the calculus of variations and its applications. The third
chapter is devoted to the fundamental theory of partial differential equations of
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first and higher orders and concludes with applications to elasticity, hydrodynamics
and electromagnetism. The fourth chapter which is about 300 pages in length deals
with boundary value problems; about half of it is devoted to elliptic equations and
the remainder to parabolic and hyperbolic equations.

The whole book is a veritable mine of information and anyone browsing through
it at random is almost certain to find something interesting that he did not know of
before. D. MARTIN

BRUCKHEIMER, M., GOWAR, N. w., AND SCRATON, R. E., Mathematics for Technology:
A New Approach (Chatto and Windus, London, 1968), xiv+558 pp., 48s.

This is a very ambitious book. It seeks to reform the teaching of mathematics
to engineers and scientists to give them not just a collection of techniques which may
or may not be relevant to their subsequent career, but rather a grasp of the basic
concepts. The subject matter is not revolutionary, but the method of presentation
is new and fundamentally sound. With the one bold stroke of relating the whole
to the basic mathematical structure, the authors have succeeded in presenting mathe-
matics as a unified subject rather than as a disjointed collection of intellectual tricks.
The material covered is appropriate to a first year course: Sets and Binary Operations;
Mappings; Accuracy and Errors; Vectors; Matrices; Complex Numbers; Limits;
Differentiation; Infinite Series; Integration; Differential and Difference Equations;
Probability and Statistics.

Not content with the reforming of the teaching of " technical" mathematics,
the authors have succeeded in breaking through the barrier of traditional text-book
jargon and style. The text itself is lighthearted (it is occasionally helped by a cartoon)
and intellectually honest. There is no attempt to gloss over the difficulties; indeed
many of the sources of confusion to students are eliminated by using special notations
and symbols. Each topic is dealt with in four chapters. Firstly there is a chapter of
theory (lecture material), followed by a chapter on the associated techniques (tutorial
material). Then at the " back " of the book there are two chapters which attempt
to fill in some of the details for readers unfamiliar with the " New Maths ". Solutions
are given to many of the problems.

There will be some who will feel that mathematics taught in this way is too formal
for our engineering colleagues. I, for my part, am convinced that the authors have
a true assessment of the teaching situation. I would disagree with some details of
the text. I would have liked to have seen more numerical mathematics to emphasise
the unity of the subject; indeed I would have omitted the chapters on Differential
and Difference Equations and interpolated numerical analysis as appropriate through-
out the book.

The authors have set themselves the target of producing mathematically literate
technologists. Their book has made the achievement of that goal closer.

j . w. SEARL

TREVES, F. Locally Convex Spaces and Linear Partial Differential Equations (Springer-
Verlag, Berlin, 1967), xii+121 pp., DM 36.

This book gives an account of some fundamental existence and approximation
theorems relating to linear partial differential equations after first providing the
necessary functional analytic tools. It is divided into two parts: Part I, entitled the
spectrum of a locally convex space, is particularly interesting since it provides the
basic functional analysis in a way tailor-made for the needs of partial differential
equations. The author's point of view is that the profusion of topologies which are
commonly used on the same underlying space acts as a deterrent to the student
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