BOOK REVIEWS

Correspondence concerning reviews should be addressed to the Book Review Editor,
Professor Jack Kiefer, Department of Mathematics, Cornell University, Ithaca,
New York 14850.

N. U. PraBrU. Queues and Inventories. Wiley Series in Probability and Mathe-
matical Statistics. J. Wiley and Sons, Inc. New York, 1965. xii + 275 pp.
$14.00

Reviewed by P. A. P. MoORAN

Australian National University

In this book Professor Prabhu, formerly of the University of Western Australia
and now of Cornell, has provided us with a very clear and mathematically unified
account of the stochastic process theory of queues, inventories, and dam storage.
These subjects now have such a vast literature that it would not be possible to
write an encyclopedic account in one volume of less than three hundred pages.
The author has wisely chosen to give an account of the mathematical theory
using a unified notation and approach, ignoring practical or numerical illustra-
tions and some of the more specialised queueing problems. In spite of these
restrictions a very large amount of ground is covered, and this is achieved by
concentrating on the mathematics which is described in a very clear, accurate
and concise manner.

The first chapter begins with a description of queueing problems in general.
Using the Kolmogorov equations the system M /M /1 is studied and the Laplace
transform of the generating function of the transition probabilities for the queue
length is obtained. The limiting distribution, the busy period, the waiting time
'and Champernowne’s combinatorial theory are then studied. Many server queues
are introduced and other extensions such as M/E./1, E,/M/1, and M/D/s
analysed in the same way. Imbedded Markov chains, introduced by D. G.
Kendall, are used to analyse M/G/1 and G1/M/1, although the main theory of
these queues is held over till Chapter 4. Finally the waiting time distributions for
M/G/1 and G1/G/1 are studied by integral and integro-differential equations.

Chapter 2 is a systematic account of the transient behaviour of M/G/1 and
G1/M/1, particularly their idle and busy periods, and various special cases such
asM/D/1, M/M/1 and M/E;/1. As in the first chapter there is also a long series
of exercises giving various interesting special results.

Chapter 3 reconsiders M/G/1 and G1/M /1 by using imbedded Markov chains,
and studying the first passage time distributions. An interesting duality theorem
is then proved between queueing systems in which the inter-arrival time dis-
tribution and the service time distribution are interchanged.

Chapter 4 studies the more general system GI/G/1 on the basis of the Spitzer-
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