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Mathematical Methods of Operations Research.
By Thomas L. Saaty. 421 pp. McGraw-Hill Book Co.,
Inc., New York, 1959. $10.00.

Operations Research—Methods and Problems. By
Maurice Sasieni, Arthur Yaspan, Lawrence Friedman.
316 pp. John Wiley and Sons, Inc., New York, 1959.
$10.25. Reviewed by Philip M. Morse, Massachusetts
Institute of Technology.

THE two volumes under review illustrate the prog-
ress of operations research in the past two years.

Brochures defining the subject and arguing its value are
no longer sufficient (if they ever were); these books
are written to be texts suitable for the courses in
operations research now being offered by numerous
universities. They discuss the special theoretical and
experimental techniques which have recently been de-
veloped to measure, simulate, and predict operational
behavior. They also exhibit the beginning of a differ-
entiation of the field into its "pure" and its "applied"
aspects, Saaty's book tending more toward the philo-
sophical and theoretical and the book by Sasieni et al.
devoting most of its pages to a series of examples
illustrating the use of the methods in practice.

Both volumes have chapters on probability and sta-
tistics, on linear programming, on game theory, and on
queuing theory. That of Sasieni, Yaspan, and Lawrence
Friedman discusses these in connection with specific
operational situations, such as inventory management,
allocation problems, and competitive situations. Saaty's
book devotes space to a discussion of logic and the
scientific method, and is perhaps more useful to one
who likes his introductions logical and general; Sasieni
et al. will be preferred by those who learn by concrete
examples. Thus the two treatments complement each
other; between them they give a fairly complete pic-
ture of the present state of development of operations
research. They will, of course, be out of date in two
or three years.

Applications of Finite Groups. By J. S. Lomont.
346 pp. Academic Press Inc., New York, 1959. $11.00.
Reviewed by J. Gillis, The Weizmann Institute of
Science.

THE unfaltering success of the process which re-
duced one field of physics after another to sys-

tems of differential equations might be said to have
started with Newton, although earlier unsystematic at-
tempts on these lines date back, in principle at least,
as far as Archimedes. The rise of quantum theory
at the beginning of this century seemed to threaten
difficulties, but these were successfully dealt with by
Schrodinger in 1926. Schrodinger's work opened up pos-
sibilities which Heitler and London and their successors
were quick to exploit for the investigation of chemical
bonding, molecular structure, etc., questions which for
centuries had been treated on a phenomenological basis,
with very little theory and less understanding.

Remarkably enough it was precisely this culminating

success of the methods of infinitesimal calculus which
brought scientists up against one of its serious limita-
tions. For, as the author points out in the book under
review, it is not a suitable instrument for expressing
properties of symmetry. Differential equations describe
local properties of functions while symmetry is a prop-
erty in the large. Thus, except for such simple sym-
metries as could be taken care of by a fortunate choice
of coordinate system, a new idea was necessary. And
this was precisely what group theory, already a well-
developed discipline, provided. It is no accident that
the first good book on group representations and their
applications (Wigner, 1931) appeared at the same time
as the wave equation attack on molecular problems was
getting into its stride. Of subsequent books one might
mention two on the fundamental theory of group rep-
resentations (Murnaghan, 1938; Littlewood, 1950) and
one written from the point of view of application (Hig-
man, 1955).

Dr. Lomont's book, however, is in a class of its own.
The group theory used is at the very forefront of the
subject, while the applications are worked out in a
manner which demonstrates the full power of the
method. This is not an easy book for whiling away idle
moments. It will have to be read, or rather studied,
with pencil and paper at hand; but those prepared to
make this effort will find it amply rewarding.

The first chapter is a compendious resume, without
proof, of the relevant results of matrix algebra. The
second chapter begins with an account of the basic the-
ory of abstract groups, mainly without proofs, though
some connections between theorems are occasionally
sketched in. The second part of this chapter is devoted
to three applications of abstract group theory; trans-
formations of thermodynamic relations, the Dirac equa-
tion, and a group theoretic introduction to annihilation
and creation operators for fermions.

However, it is in Chapter 3 that the real business of
the book begins. We are first given a rapid development
of representation theory, with outline proofs, leading
up to the "key theorem". The proof of this last theo-
rem is deferred to an appendix and is there given in
full. Representation theory is then further developed
into character theory and various techniques for the
calculation of character tables are described. All of
this is illustrated by reference to some of the classical
groups.

Chapter 4 presents an impressive collection of ap-
plications. It begins with the further development of
annihilation and creation operators and continues with
an instructive account of the classical theory of mo-
lecular vibrations and of the theory of symmetric wave
guide junctions. This is followed by a discussion of
crystallographic point groups, a subject on which it
would be very difficult by now to find anything very
new to say. It is interesting, however, that the treat-
ment in this book makes it possible to handle the sub-
ject quite exhaustively in some 17 pages, including such
questions as the dielectric and elasticity tensors of
crystals, etc. After this there is a digression into cor>-
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tinuous group theory; a discussion of the three-dimen-
sional rotation group, including its two-valued repre-
sentations, which is then related to the theory of double
point groups. There follows a long section on the ma-
terial of the quantum chemist; the Schrodinger equa-
tion, stationary perturbation theory, and molecular
orbitals. The chapter ends with a discussion of crystal-
lographic space groups and an account of wave func-
tions in crystals, essentially Bloch theory and the
Wigner-Seitz method.

Chapter 5 is devoted to the theory of subgroups,
etc., followed by an account in Chapter 6 of space-
group representations. Chapter 7 restates most of the
material of Chapters 2 and 3 in a form specialized to
symmetric groups. Chapter 8 is again devoted to ap-
plications: Pauli exclusion principle, atomic and mo-
lecular structure, and, finally, elementary results on
nuclear structure, including some relationships between
group theory and selection rules.

A second glimpse of continuous groups is afforded by
a lucid discussion of the Lorentz groups in Appendix III.

The book is so rich in material that it would seem
churlish to ask for more. However, Kauffman's deriva-
tion of the Onsager solution for the two-dimensional
Ising problem is such a beautiful application of group
representation theory that one can only regret its omis-
sion from the book. And there is an amusing misprint
on p. 2SS where a permutation on w-ordered symbols is
denned as a "recordering" of the set.

It has already been mentioned that this is not an
easy book, but neither is the subject itself an easy one.
On the other hand, those who take the trouble to mas-
ter the techniques will find that it can guide them
through many a difficult area of mathematical physics.
Most people find learning to drive a car harder than
their earlier lessons in crawling. But, having taken that
trouble, they usually find afterwards that they can get
farther, and with less effort, by car!

The Structure of Electrolytic Solutions: Based on
Electrochem. Soc.-NSF Symp. (Washington, D. C,
May 1957). Edited by Walter J. Hamer. 441 pp. John
Wiley & Sons, Inc., New York, 1959. $18.50. Reviewed
by Stuart A. Rice, Institute for the Study of Metals,
University of Chicago.

T^OR eighty years the properties of solutions of
A electrolytes have been the subject of continuing
investigation. The major landmarks in this history are
provided by the Van't Hoff treatment of colligative
properties, the Arrhenius theory of dissociation, the
Debye-Huckel-Onsager theory and, most recently, the
elegant statistical mechanical theories of Mayer and
Kirkwood and the study of relaxation phenomena by
Eigen. This monograph is based on a symposium spon-
sored by the Electrochemical Society and the National
Science Foundation in 1957. The contributions indicate
quite clearly the extent to which the landmarks men-
tioned still dominate the landscape. Of the twenty-
seven papers, thirteen deal with the measurement
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