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Pseudorandom numbers, i.e., deterministically generated numbers passing 
various statistical tests for randomness, are basic ingredients of simulation 
methods. The efficient generation of pseudorandom numbers with acceptable 
randomness properties is therefore an important concern in scientific comput- 
ing. Some fundamental ideas and algorithms for pseudorandom number gen- 
eration go back to the dawn of computer age and are associated with names 
like John von Neumann and D. H. Lehmer. A concerted and systematic ef- 
fort to deal with the problems of pseudorandom number generation began in 
the sixties. The seventies and eighties saw a tremendous amount of activity in 
this area, one result of which was the introduction of more and more sophisti- 
cated methods for the analysis of pseudorandom numbers. The present state of 
knowledge is such that sufficiently good pseudorandom number generators can 
be designed for the great majority of simulation purposes, which was far from 
true 20 years ago. New challenges arise from the trend to parallel algorithms, so 
that in the future more attention will have to be paid to pseudorandom vector 
generation. 

The field of pseudorandom number generation is actually composed of two 
almost disjoint parts, which have traditionally followed separate paths in their 
development. One branch is concerned with uniform pseudorandom number 
generation, i.e., the simulation of the uniform probability distribution on the 
unit interval [0,1], and the other with nonuniform pseudorandom number gen- 
eration. The tools and algorithms of uniform pseudorandom number generation 
have a strongly number-theoretic flavor, whereas the generation of nonuniform 
pseudorandom numbers proceeds by suitably transforming uniform pseudoran- 
dom numbers and relies on methods from statistics and classical analysis. 

The present book devotes one chapter to uniform pseudorandom numbers, 
three chapters to nonuniform pseudorandom numbers, and one chapter to mul- 
tivariate distributions. Two more chapters deal, respectively, with the general 
philosophy of simulation methods and with miscellaneous topics such as the 
simulation of stochastic processes. FORTRAN 77 routines and graphical meth- 
ods for generating nonuniform pseudorandom numbers with selected distribu- 
tions can be found in appendices. 

The book is well written, the various methods are explained in a clear style, 
and the author does not shy away from giving concrete recommendations to the 
practitioner. It is an attractive feature that competing methods are compared in 
detail with respect to several performance criteria such as statistical reliability, 
set-up time, marginal generation time, and portability. There are very few 
mathematical errors; one instance occurs on p. 21, where it is claimed that 
if a is a primitive element modulo the prime m, then so is ak (this is of 
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course only true if k is relatively prime to m - 1) . The number of misprints 
is positive, but tolerable. However, it is irritating that proper names such as 
Muller, Tausworthe, and Tootill are consistently misspelled. 

A major deficiency of the book is the fact that it is out of date in many parts. 
By and large, the book represents the state of affairs in pseudorandom number 
generation at the end of the seventies, while most of the developments in the 
eighties are left out. This is also reflected in the bibliography, which contains 
about 220 references, but only 14 of them date from after 1982, despite the 
vigorous activity during this period. The discussion of uniform pseudorandom 
numbers does practically not go beyond the treatment in the book of Knuth [3] 
from 1981. More recent advances in the linear congruential method such as 
systematic search algorithms and tables for optimal multipliers and improved 
basis reduction algorithms are not covered. Concerning shift register gener- 
ators, the author expresses the belief that their theoretical properties are not 
well understood (see p. 46), thus revealing his ignorance of the host of results 
that were obtained recently. Relatively new methods for uniform pseudoran- 
dom number generation-such as nonlinear congruential methods-and matrix 
generators are not even mentioned. 

The situation is just the same when one turns to the discussion of nonuniform 
pseudorandom numbers in this book. Various methods that were developed in 
the sixties and seventies are described in detail, but there are glaring omissions 
when it comes to more recent contributions. A case in point is the excellent work 
of Devroye on universal methods for nonparametric families of distributions, 
such as distributions with unimodal, monotone, or log-concave densities, which 
is completely ignored. To top it off, the monumental book of Devroye [2], a 
veritable encyclopedia of nonuniform pseudorandom number generation, and 
the standard reference in the field, is not listed in the bibliography. An oversight 
of this magnitude borders on gross negligence. Other important books that are 
not quoted are Bratley, Fox, and Schrage [1] and Ripley [4]. 

Because of its good expository style, the book may be used as an introduction 
to the subject of pseudorandom number generation. The researcher and the 
practitioner who needs to know the state of the art in this field will be better 
served by the book of Devroye [2] and a study of the recent literature on uniform 
pseudorandom numbers. 

H. N. 
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