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—BOOK REVIEW SECTION—

Theory of viscoelasticity: an introduction. By R. M. Christensen. Academic Press, Inec.,
New York, 1971. xi 4+ 245 pp. $13.50.

The theory of linear viscoelasticity seems to be an unusually difficult subject on which to write a
textbook. Although several attempts have been made to meet a need which certainly exists for a text
at the introductory level, none of these appears to have found general acceptance. The book under
review is intended primarily as a text for graduate-level instruction. Its plan is attractive, and can best
be outlined by listing the chapter headings, as follows: I. Viscoelastic stress-strain constitutive relations;
II. Isothermal boundary-value problems; III. Thermoviscoelasticity; IV. Wave propagation; V. General
theorems and formulations; VI. Nonlinear viscoelasticity; VII. Determination of mechanical properties.

This selection of topics seems admirable for a book of this type. The author’s approach to the subject
is in the modern spirit through the use of creep and relaxation functions rather than of mechanical models
or differential operators, although the relation between these approaches is discussed. A sensible com-
promise is maintained between a rigorous mathematical treatment of the subject and the discussion of
its practical aspects as a theory which attempts to describe the behavior of real materials. The illustrative
examples are for the most part well chosen, although they are sometimes described in excessive detail.

The book cannot, however, be commended for style and clarity. It abounds with distracting and
confusing errors of grammar and spelling. This is unfortunate, because more care in this respect on the
part of the author and publisher would have resulted in a much clearer and more readable book, and one
which could more readily be recommended to students. As it is, although the book has virtues and fills
some gaps in the textbook literature, this reviewer feels that there is still no text on the theory of visco-
elasticity which could be recommended, without reservations, for a course.

A. J. M. SPENCER ( Providence)

Introduction to stochastic control. By Harold Kushner. Holt, Rinehart and Winston, Inec.,
New York, 1971. xvii + 390 pp. $14.95.

The book gives what, to my mind, is a very successful introduction to stochastic control, as well as
to the areas of filtering and stochastic systems. I especially like the emphasis on discrete-time systems
and explanation of the continuous-time analogues in terms of the discrete results. The choice of topics
is quite good and the student learning from this book will certainly have a good introduction to a large
number of important problems and questions in the area of applied stochastics, especially so if he does
some of the problems. The references are complete enough to lead the reader to a good many of the
advanced results.

On the debit side, I thought the first two chapters would be somewhat hard to digest in terms of
notation and emphasis for the student. In particular, if the reader did not avail himself of a careful
reading of some of the books referred to, he might not grasp the meaning or setting of some of the results.
Also, I personally would have liked to see more emphasis on random times as a central theme, both in
these chapters and later.

In summing up, the book is the best I have seen as an introduction to stochastic control. The author
is to be congratulated on writing an introductory book that lifts the reader to ‘“where the action is”
instead of writing a book describing where the action was ten to twenty years ago.

RicuarD S. Bucy (Los Angeles)
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Tellegen’s theorem and electrical networks. By Paul Penfield, Jr., Robert Spence and
Simon Duinker. MIT Press, Cambridge, 1970. xv + 143 pp. $7.50.

This short monograph belongs to the shelf of every professional circuit theorist and every graduate
student who studies circuits. It should be read by anyone interested in circuits and by anyone who works
in a field where circuit models are useful.

This reviewer read this monograph with great enthusiasm and curiosity. This monograph is remark-
able because (1) it uses-a single tool: a recently discovered sophisticated version of Tellegen’s theorem
due to the authors; (2) it derives a very large number of results using techniques understandable to
seniors; (3) it covers a very wide variety of applications: arbitrary networks, linear networks, nonlinear
networks, variable networks (i.e. with switches or adjustable elements), sensitivity results, network
optimization; (4) it ends by sketching the application of Tellegen’s theorem to other lumped and con-
tinuous systems. A consequence of the unusual international troika of authors is a very long list of refer-
ences from the U. S., British, Dutch, German, Italian, etc. literature. Unfortunately, the seminal paper
by F. H. Branin, Jr. in the 1966 Symposium on Generalized Networks, Brooklyn Polytechnic Institute
is not mentioned.

The enthusiasm of the authors for a sophisticated understanding of Tellegen’s theorem is well
justified. To give just one example, Prigogine’s Evolution Principle has recently been derived from
Tellegen’s theorem! (see G. F. Oster and C. A. Desoer, Tellegen’s theorem and thermodynamic inequalities,
Jour. Theor. Biology, in press).

The author should be congratulated for their contribution to circuit theory.

C. A. DEsoER (Berkeley)

Handbook of the Poisson distribution. By Frank A. Haight. John Wiley & Sons, Inc.,
New York, 1967. $10.00.

The definition of the Poisson distribution is very simple. We say that a random variable X has a
Poisson distribution with parameter a where a is a positive number if

P{X =k} = e %a*/k!

fork = 0, 1, 2, ---. The Poisson distribution appears frequently in the theory of probability either as
an approximating distribution or as an exact distribution.

In 1837 Poisson showed that if we consider n Bernoulli trials with probability p for success and sup-
pose that » — « and p — 0 in such a way that np — a where a is a positive number, then the limiting
distribution of the number of successes is a Poisson distribution with parameter a. The Poisson distribu-
tion appears as an approximating distribution in the problems of matching, occupancy, sampling and
several others. It arises also as a limiting distribution of sums of random variables and of Markov chains.

Perhaps the most important appearance of the Poisson distribution is in the theory of stochastic
processes. If random events occur singly and the number of events occurring in disjoint intervals are
independent random variables, then the number of events occurring in any interval has a Poisson distri-
bution. Such phenomena are the radioactive disintegration, telephone traffic, electron emission, accidents
and many others.

In this book the author surveys a large number of mathematical results related to the Poisson
distribution. His work is based on the substance of more than 700 papers. In the book only final results
are stated and proofs are entirely omitted. A brief description of the contents follows.

Chapter 1 deals with some elementary properties, the moments and the generating function of the
Poisson distribution. Chapter 2 discusses various problems leading to the Poisson distribution. Chapter 3
deals with some generalizations of the Poisson distribution such as the Erlang distribution, the Pélya-
Eggenberger distribution, the compound Poisson distribution, and the multivariate Poisson distribution.
Chapter 4 covers some special theorems, e.g., Raikov’s theorem. Chapters 5 and 6 deal with statistical
problems, namely estimating parameters and testing hypotheses. Chapter 7 covers various applications
in industry, agriculture, ecology, biology, medicine, telephone traffic, aceidents, commerce, queuing
theory, sociology, demography, traffic flow theory, military, particle counting and others. Chapter 8
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contains information about available tables and computer programs. Chapter 9 contains a brief account
on the works of Simeon Denis Poisson (1781-1840), Ladislaus von Bortkiewicz (1868-1931) and other
pioneer researchers.

Probabilists and statisticians will find the book a very useful reference work.

The author made thorough research in collecting the material of the book; however, on several
occasions he used second-hand references and failed to trace back to the original works. Here are a few
such examples. On pp. 4-5 and on p. 77 he failed to refer to Jordan [5, 6, 7] concenring the properties
of the G-polynomials and the Jordan expansion. The problem of matching is discussed on pp. 19 and
on 22; however, it should be added that already in 1713 Bernoulli and Montmort (see [8]) found that

1 n—k (_ 1)1

is the probability that exactly k matches occur if we draw all the n cards from a box which contains n
cards numbered 1, 2, - - -, n. Furthermore, both Euler [3] and DeMoivre [2] observed that the sum in
the expression of Pi(n) tends to 1/eif n — . It is interesting to point out that preceding Poisson by
nearly a century, Euler and DeMoivre discovered, in essence, an instance of the Poisson distribution.
On pp. 52-55 the author discusses the compound Poisson distribution without mentioning that the com-
pound Poisson process was already discovered in 1921 by Fujiwara [4]. On p. 74 the author gives the
distribution of X — Y where X and ¥ are independent random variables having Poisson distributions.
He fails to notice that this distribution was already found in 1911 by Bateman [1]. On p. 72 “Cramér’s
theorem” is mistakenly attributed to Cramér and in any case the theorem is not true unless we assume
that X and Y are independent random variables.
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