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Dr. Chapman completed his grvaduate studies in ve-
source economics at the Universily of California, Berkeley,
in 1969 and has, in the past, served the Social Security
Administration and the National Park Service as an econo-
mist. Presently he is also an assistant professor of
economics at the University of Tennessee.

The Art of Computer Programming, Volume II. By Donald
E. Knuth. Addison-Wesley Publishing Company, Reading,
Mass. (1969). 624 pp. $18.50.

This book, subtitled ‘‘Seminumerical Algorithms,”’ is
the second of a proposed series of seven books on The Art
of Computer Programming. The author indicates in the
preface that he has intended to cover the topic of the
interrelation of numerical mathematics and computer
science. The topics treated are well balanced between
rigorous mathematical proofs, and the limitations placed
on solving these mathematical problems due to the charac-
teristics of a computer. The material in this book is con-
siderably more mathematically oriented than was Volume
1, which has been previously reviewed by W. J. Worlton
[Nucl. Sci. Eng., 34, 198 (1968)]. This series of books is
perhaps the most ambitious undertaking in this field to
date.

The first of the two chapters deals with random num-
bers which, as the author points out, is a subject often not
fully understood by many of the people using random num-
bers. Knuth has skillfully blended the many aspects of
generating and using random numbers into an easily read-
able and rigorous presentation. The fact that much of the
material has appeared previously only in papers exploring
specific aspects of the subject should make this book a
valuable reference for anyone using random numbers.
Numerous techniques for random number generation are
explored along with a thorough study of the adequacy of
each technique. Also included in this chapter is a collec-
tion of techniques for performing tests to determine the
randomness of a given set of variables.

The second chapter, entitled ‘‘Arithmetic,”” is a com-
prehensive study of how the various arithmetic operations
are accomplished using a computer. In order to put this
chapter into perspective, Knuth begins with a most fascina-
ting history of number systems and works his way through
such topics as floating-point arithmetic, multiple-precision
calculations, radix conversion, rational arithmetie, polyno-
mial arithmetic, and manipulation of power series. All of
these subjects are covered in considerable detail with
special attention given to the retention of as much accuracy
as possible while carrying out these arithmetic operations.

The subjects discussed are often illustrated by a short
computer program written in a language which the author
has dubbed MIX. While this language is not the same as
one would encounter on any computer now in existence, the
transition to an existing computer should be relatively
simple. Consequently, any of the given techniques could
easily be implemented on most computers with a minimum
of effort.

The people who will benefit most from this book are
those who are interested in computer design, in compiler
systems, and in number and probability theory. This is not
to indicate that the casual user of a computer cannot obtain
much from the book. The book is written in such a manner
as to serve as an excellent text book for computer science
studies. Particularly welcome are the 650 exercises which
have been graded as to their degree of difficulty. Most of
these exercises have detailed answers given which com-
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prise approximately one-fifth of the 624 pages in the book.

The high degree of readability, which has been accom-
plished by the use of a sense of humor not often found in
such technical works, along with the excellent technical
content, should insure that this work will find wide accep-
tance and usage.

G. E. Whitesides

Oak Ridge Computing Technology Center
Oak Ridge, Tennessee 37830

January 13, 1970

About the Reviewer: Elliott Whitesides is Head of the
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the solution of neutron transport problems arising in nu-
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methods.

Formal Languages and their Relation to Automata. John
E. Hopcroft and Jeffrey D. Ullman, Addison-Wesley, Read-
ing, Massachusetts (1969). 242 pp, $11.95.

This work is an extremely valuable addition to the
present short supply of good textbooks available in the
realm of the computer sciences. On the whole, the
material is presented with extreme clarity. Any student at
the senior or graduate level in mathematics should have no
trouble following the subject area of this book.

The subject of formal language theory or automata
theory, can be made to be quite a complex one, and indeed,
a large portion of the literature requires careful con-
centration on the part of the reader to grasp the more
significant facts. It would probably have been much easier
for the authors to continue this pattern than to present the
material in the way that they actually did.

Bearing this in mind, there are at least four factors
which contribute to the clarity of the book and which the
reviewer feels are worth mentioning.

1. The proofs of the theorems do not go to an unnec-
essarily deep level. Acceptance of the proof of a theorem
is generally thought to be in the mind of the reader. If he
can be made to accept a proof with a minimum of
complexity, then this is probably the best possible state-
ment of the proof. The authors have demonsirated a
remarkable proficiency to state their proofs in this man-
ner.

2. The notation used by the authors is simple and
consistent. The amount of notation is also held to a
minimum, further enhancing the clarity.

3. For almost every concept which may be difficult for
the reader to grasp, the authors supply an example which
usually elucidates the concept.

4. Only the most significant results in the field of
formal languages and automata theory are presented,
contributing to the conciseness of the work. On the other
hand, the work is, to a very satisfactory degree, complete.
In this sense, the reader is brought to the threshold of the
present-day state-of-the-art.

Formal Languages and their Relation to Automala is
worthwhile reading and is highly recommended for the



