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HAYMAN, W. K. and KENNEDY, P. B., Subharmonic functions Vol. 1 (London Mathematical Society
Monographs No 9, Academic Press, London, 1976), xvii+284 pp., £11-60.

This book, begun by the late Professor Kennedy and completed by Professor Hayman, is the first
of a two-volume project giving a systematic introduction to the theory of subharmonic (s.jh.)
functions in Rm (m > 2), with some applications. It steers an intermediate course between potential
theory and function theory. As the only book of its kind it will be indispensable to graduate workers
in function theory, but it does not make excessive demands on the reader and could be r£ad
profitably by any analyst or by anyone with an interest in abstract potential theory. It is essentially
self-contained, and consists of five chapters whose length increases steadily from 39 to 76 pages.

The first chapter, devoted to preliminary results, includes some properties of semi-continuous
and convex functions, a minitreatment of Lebesgue integration, Green's theorem, harmonic
functions in IF", Poisson's formula, the Dirichlet problem for a hyperball, and the m-dimensional
forms of Harnack's inequality and theorem. Chapter 2 gives elementary properties of s.h. functions,
Perron's solution of the Dirichlet problem, and Littlewood's concept of subordination for functions
regular in a disc. In Chapter 3 F. Riesz's theorems on the representation of a positive linear
functional by a measure, and the representation of a s.h. function locally as the sum of a potential and
a harmonic function, are proved. The existence of the Green's function for a regular domain in If" is
established, and is used to obtain a representation of a s.h. function which is a generalisation of the
classical Poisson-Jensen formula. A version of Nevanlinna's first fundamental theorem for functions
s.h. in an open ball leads to a characterisation of bounded s.h. functions in Rm (m> 3). Chapter 4
begins with theorems which generalise to Rm the representation theorems of Weierstrass and
Hadamard for a function as a product in terms of its zeros. The notions of asymptotic value and tract
are then generalised to functions s.h. in R"1. Chapter 5 is concerned with capacity and polar sets
(which are the analogue in potential theory of sets of measure zero), and ends with an account of
Choquet's theory of capacitability.

The whole book is beautifully written. Each chapter begins with a summary of its content, and the
individual sections are also well motivated. To the end the pace seems admirably unhurried, and the
book succeeds better than any other I have seen in making Rm appear as simple as R2; in part this
may be due to the avoidance of a special notation for vectors. Printing and layout are excellent. A-.
minor grumble is that it would be easier to refer back if theorems bore.the numbers of the sections
containing them; failing that, their headings might have been printed in bold type. There are some
misprints, but the ones which I found were mainly non-mathematical and hence unimportant.

This is an addition to the mathematical literature which I welcome unreservedly.
PHILIP HEYWOOD

LANG, SERGE, Introduction to Modular Forms (Grundlehren der mathematischen Wissenschaften
222, Springer-Verlag, 1976), 261 pp., Cloth DM 5400, U.S. $22.20.

This is a valuable work providing a survey of different parts of the exceptionally active field of
recent work on modular forms, their applications and their connexion with the arithmetic of number
fields. It is, however, in no sense acceptable to ordinary mathematicians outside the
Deligne-Langlands circle as an introduction to the study of modular forms. The fundamentals of the
subject are very rapidly covered in the first 54 pages in a condensed form, and frequent reference is
made to other authors in order to fill in details. Thus Hecke operators, which are normally met at a
comparatively late stage in the theory, occur as early as p. 16, where they are defined as operators on
the free abelian group generated by the lattices in the complex plane.

It would be wrong, however, to give the impression that the book is intended solely for the
sophisticated reader and for those already having some familiarity with the subject. There are later
chapters, such as Chapters 10, 11 and 14, where the going is comparatively easy provided that the
reader can remember the definitions of all the symbols (no defining list is included) and is prepared to
use a little intelligent guess-work; for example, on p. 178 the undefined symbol B is presumably (and
after one realises it, obviously) the standard Borel subgroup introduced on the previous page.

The author has clearly tried to give the reader a taste of a number of new fields in which modular
forms make their appearance and has achieved some success in this objective. He goes far enough to
provide the reader with the flavour of recent work, although in some cases one may feel that
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