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processes with restrictive conditions imposed on the phase coordinates too and a
treatment of a statistical control problem based on Kolmogorov's equation. The
relationships to both classical variational calculus and Bellman's theory of dynamic
programming are clarified. Indications are given of important still unsolved problems
such as the general pursuit problem. The translation is good with few misprints.

B. MELTZER

STEIN, MARVIN L. AND MUNRO, WILLIAM D., Computer Programming—A Mixed Language
Approach (Academic Press, 1964), 92s.

The authors' declared intention is to provide for the training both of professional
programmers, and of those who, while not strictly in that class, have, nonetheless,
to make frequent use of computers. Their guiding principle has been that familiarity
with low-level machine codes is essential for the efficient, sympathetic use of higher
level symbolic-assembly-languages and problem-oriented languages, such as FORTRAN.

The book opens with an extended account of arithmetic to a general base, r.
Unfortunately, having once introduced the beginner to the idea of handling such
numbers, on paper, outside the computer, the book stops short of describing the
writing of a general decimal-to-binary conversion routine. This may be unduly
critical, but the book was unfolding its material very well at this point and it was
something of a disappointment to find this omission. However, the description of
complement-arithmetic—the usual representation of negative quantities in a computer
—and of basic machine-coding, is, in other respects through, and generously strewn
with annotated examples. Later chapters discuss assembly- and interpretive-schemes,
FORTRAN and the FORTRAN Symbolic Assembly Programme.

Much of the illustrative material is designed around the CDC 1604, a computer
working in ones-complement arithmetic; this is fairly typical American practice,
but not often found in British computers. The intending reader should bear this in
mind, but on the whole it is a slight reservation. For anyone requiring an introduction
to the 1604 it is an excellent book.

A particularly useful feature of the book is the great variety and number of
exercises at the end of each chapter. An Appendix contains answers to certain of
them. J. A. OGDEN

CHUNG, AN-MIN, Linear Programming (Merrill Books, 1964), vii + 338 pp., 63s.
Linear Programming is well established as a standard method for the formulation

and solution of a certain class of problems arising in business. But the mathematics
involved is by no means trivial, especially for non-specialist-mathematicians working
in fields such as management science. The author mentions his own experience that
the subject is taught either as a mechanical rule-of-thumb for arriving at an answer,
or as an involved study in advanced algebra, quite beyond the powers of non-
mathematicians. The reason suggested for this unhappy state of affairs is the lack
of a suitable textbook. It is at precisely this gap that the present work is directed.
It is claimed that " only a knowledge of elementary algebra " has been assumed.
Perhaps one would be forgiven for suggesting that a fair appetite for lengthy and
heavily subscripted algebraic notation would be in order, too.

After introducing the subject-matter, via a wide-ranging set of examples, the
author devotes a chapter to a concise and lucid account of the elements of matrix
algebra. There follows an unhurried and careful exposition of the standard material
on the properties and classification of solutions of Linear-Programming problems,
and of the Simplex Method of solution. In the next two chapters two variants of
this are considered—the Revised Simplex, and the Dual Simplex methods—which
provide a more efficient computational procedure, and the effect upon the solution
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of strengthening or weakening the constraints. Two thorough chapters on the Dual
Problem and the Transportation Problem, and one on more advanced topics including
integer programming and quadratic programming, complete the book.

The general impression is that the author has a good grasp, not only of his subject,
but also of his reader's needs. He is careful in the way he introduces new notation
and ideas, as they afford an insight into the problem. Just occasionally—and perhaps
this is endemic in the material—this admirable plan misfires slightly, for example, at
one or two points in the theoretical treatment of the Simplex method, and one feels
that perhaps some insight into the mathematics would help. This is a commendable
book, and one which, in large measure, can be used as a self-tutor, if need be. It
includes a comprehensive bibliography of basic texts and research papers; this is
entirely appropriate, as it is the author's intention to fit his readers for a confident
excursion into such material. j . A. OGDEN

MANSFIELD, MAYNARD J., Introduction to Topology (University Series in Undergraduate
Mathematics, D. Van Nostrand Co. Ltd., 1963), ix + 116 pp., 21s.

This short textbook is designed to cover the subject matter of a first course in
point-set topology. After an introductory chapter containing an informal account of
the algebra of sets, the second chapter begins with a skilful explanation of why topology
has to do with continuity. The reader is then gently led to the open-set definition of a
topological space, and through the usual definitions and properties of neighbourhoods,
closure, continuous mappings and the like. After that, there is a chapter each on
connectedness and compactness. The next chapter briefly introduces regular, normal
and completely regular spaces and the last chapter is on metric spaces.

In keeping with his aim to make the book suitable for a short introductory course
for undergraduates, the author has clearly chosen to restrict the contents to an
essential minimum and has been at great pains to introduce new ideas only where they
are needed. Thus, for example, locally compact spaces appear in the exercises but
not in the text. It may perhaps give some idea of the scope of this book to indicate
that probably the two hardest theorems proved are Urysohn's Lemma and the theorem
asserting that every metric space has a completion (with which the book ends). These,
and indeed all the theorems, are proved carefully, clearly and fully. The book as a
whole has a pleasing style that is easy to read. The concepts introduced are illustrated
by more than fifty examples and there are over two hundred exercises, most but not
all of them being fairly easy applications of the results proved in the text.

This is a book that could be read by students of fairly modest mathematical attain-
ment. It would give them a good idea of the basic concepts and results of analytic
topology and would leave them prepared, and also encouraged, to go on to further
Study. A. P. ROBERTSON

COHEN, L. w. AND EHRLICH, c , The Structure of the Real Number System (Van
Nostrand, 1963), viii + 116 pp., 33s.

Most students, in their undergraduate courses, meet some part of the development
of the number system, but there can be few who have traced it in detail from Peano's
axioms for the natural numbers, through the integers, the rationals, and the reals (as
equivalence classes of sequences) to the complex numbers. This book provides a
detailed guide up these steps.

The necessary preliminaries, in the fashionable Chapter 0, consist of a knowledge
of the relevant parts of Set Theory, condensed into fifteen pages, hard going for those
without a previous acquaintance with the subject. Indeed the whole book would make
hard reading without guidance, since the careful attention needed for all the detail


