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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 Algori thms," is 
the second of a proposed ser ies 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 m a t h e m a t i c s and computer 
science. The topics treated a re well balanced between 
rigorous mathematical proofs, and the limitations placed 
on solving these mathematical problems due to the charac-
ter is t ics of a computer. The material in this book is con-
siderably more mathematically oriented than was Volume 
I, which has been previously reviewed by W. J . Worlton 
[Nucl. Sci. Eng., 34, 198 (1968)]. This se r ies of books is 
perhaps the most ambitious undertaking in this field to 
date. 

The f i rs t 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 
mater ia l 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 a re 
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 "Ari thmet ic ," is a com-
prehensive study of how the various arithmetic operations 
a re 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 ari thmetic, polyno-
mial ari thmetic, and manipulation of power se r i e s . All of 
these subjects a re 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 a re 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 a re 
those who are interested in computer design, in compiler 
sys tems, 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. Part icularly 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-

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 
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He was trained as a Nuclear Engineer at the North Caro-
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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 
rea lm 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 a rea 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 l i terature 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 a re at least four factors 
which contribute to the clarity of the book and which the 
reviewer feels a r e worth mentioning. 

1. The proofs of the theorems do not go to an unnec-
essari ly 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 s tate-
ment of the proof. The authors have demonstrated 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 resul ts in the field of 
formal languages and automata theory a r e presented, 
contributing to the conciseness of the work. On the other 
hand, the work is , to a very sat isfactory degree, complete. 
In this sense, the reader is brought to the threshold of the 
present-day s ta te-of- the-ar t . 

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



collection of every computer scientist. In addition, math-
ematicians, both pure and applied, should benefit greatly 
f rom the reading of this book, if not for the concepts 
involved, then certainly as a diverse exercise in math-
ematics for the pure enjoyment of a well-written, well-
planned book. 

Due to an adequate number of challenging problems, the 
book is certainly a worth-while textbook for an intro-
ductory senior or graduate level course in automata theory, 
formal languages, or other closely related subject a reas . 
At the end of each chapter, l i terature references for the 
concepts introduced in the chapters a r e presented. A 
bibliography is provided at the end of the book. 

James B. Morris 

University of California 
Los Alamos Scientific Laboratory 

Los Alamos, New Mexico 87544 

December 17, 1969 
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Information Retrieval Systems Characteristics, Testing, 
and Evaluation. By F. Wilfrid Lancaster . John Wiley & 
Sons, Inc., New York (1968). 222 pp. $9.19. 

The author views his subject through the eyes of a 
professional librarian actively engaged in lecturing on 
information retrieval and in evaluating information sys-
tems. Methods of measuring, monitoring, and improving 
the operation of these systems complete the volume. 

Persons interested in an introduction to the field will 
find a clear and concise presentation of the terminology 
and concepts in the f i rs t nine chapters. Mr. Lancaster 
defines his terms in a scholarly manner and i l lustrates 
the concepts introduced with easily understood examples. 
Chapter 1 distinguishes among document, subdocument, 
reference, and data retrieval; between system staff who 
prescr ibe input and system users who request output 
information. Chapters 2 and 3 deal with subject indexing 
and the more general classification process . Historical 
treatment of Batten's "optical coincidence" retr ieval , 
Mooer's "Zatocoding," and Taube's "Un i t e rms" is p r o -
vided, and application of Boolean functions, hierarchical 
s tructure, and link and role relationships is described. 
Organization of the index, or search, file and retrospective, 
demand, and current awareness (SDI) searching a re cov-
ered in Chaps. 4 and 5. The two standard quantitative 
measures of IR system effectiveness—recall and precision 
ratios—are discussed in the next three chapters together 
with factors influencing their values, in particular ex-
haustivity of the indexing and specificity of the indexing 
language. System coverage, the amount of user effort and 
response time required, as well as the form in which 
system output is provided, are considered as measures of 
system performance f rom a use r ' s viewpoint. Chapter 9, a 
survey-type presentation of the application of computing 
equipment to information retr ieval concludes the f i r s t half. 

This chapter, like several others in the latter half, suffers 
f rom the author 's attempt to utilize previously published 
material . It appears to have been hastily updated; there 
a re few references more recent than the original 1964 
publication date. 

The final seven chapters comprising the second half of 
the book will be of interest primari ly to information scien-
t ists , and in particular, those engaged in the design or 
development of information retr ieval systems. In these 
chapters the evaluation of an information system is con-
sidered. Chapters 10 through 12 cover the development of 
procedures for testing system performance, analysis of the 
test resul ts , and application of these findings to the c rea-
tion of an improved system. Economic factors are treated 
in Chap. 13, with a discussion of personal vs delegated 
search philosophies, searching strategies, and on-line 
interactive system considerations in Chaps. 14 and 15. In 
his conclusion, the author lists the principal steps involved 
in system design emphasizing the need to tailor individual 
systems to their environment and to continuously monitor 
their performance to achieve the optimum system. This 
reviewer felt a lack of cohesiveness in these chapters, 
introduced perhaps by the inclusion of the previously 
published material . The concise presentation of the ear l ier 
presentation is missing. 

This is one of the volumes in the Wiley Information 
Science Series. As such, it represents the field f rom the 
author's viewpoint. Many of the examples are taken f rom 
Mr. Lancaster 's work with the ASLIB Cranfield Project at 
the College of Aeronautics, Cranfield, England, and on the 
MEDLARS Evaluation Program at the National Library of 
Medicine, Bethesda, Maryland. Other selections in the 
se r ies would be more appropriate for those interested in a 
computer-oriented look at information retr ieval . The low 
level of exhaustivity and specificity of the index hampers 
the retr ieval of the book's excellent definitions as a r e f e r -
ence glossary. That's IR jargon and when you've read the 
book you'll know what it means! 

Margaret K. Butler 

Argonne National Laboratory 
Argonne, Illinois 60439 

January 28, 1970 
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Induced Radioactivity. M. Barbier. North-Holland Pub-
lishing Co., Amsterdam (1969). 424 pp. $21.00. 

This is an interesting and useful reference book. Dis-
cussions of the various topics begin with elementary 
principles so that one need not be a specialist to use it. 
The material is presented in a short introduction, seven 
chapters, and extensive appendixes. There a re over 260 
drawings of good quality. The introduction covers nuclear 
reactions, radiations, and modes of decay, and the f i r s t 
chapter deals with generalities such as cross sections, 
activation formulas, and dose ra tes . Subsequent chapters 
include, in order , activation by spallation, fission products 
and neutron activation, compound nucleus reactions, elec-


