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90[G, X].—J. H. WiLkiNsoN, Rounding Errors in Algebraic Processes, Prentice-
Hall, Inc., Englewood Cliffs, New Jersey, 1964, vi + 161 p., 23 em. Price $6.00.

The numerical solution of a mathematical problem, if not algebraic in form to
begin with, requires at some point a reduction to algebraic form, implicitly or ex-
plicitly. The errors involved in the reduction are truncation errors, and these can
be bounded by methods that are fairly standard and classical. The need for es-
tablishing rigorous bounds for the rounding errors that arise in the numerical
evaluation of algebraic expressions, and in solving algebraic equations, became acute
only with the advent of the electronic computer, and the techniques for doing so
have developed only within the past two decades. In fact, the first systematic
study to appear in the open literature was in the now classical paper by von Neu-
mann and Goldstine, published in 1947, dealing with the inversion of positive-
definite matrices by fixed-point computation. This paper led to a curious and for-
tuitous misconception on the part of many readers, that the positioning for size,
which played so prominent a role, was essential for the control of error. It is indeed
essential for the control of errors in the inversion of matrices that are not positive
definite. For inverting matrices that are positive definite, it is essential only to
permit the computations to be done in fixed point, and it has no bearing on the
numerical stability of the process.

Probably no one has had more extensive practical experience than the author of
this volume in computations of the type therein described and assessed, and no
one has contributed more to an understanding of the subject. The appearance of
the volume is, therefore, an event of major importance in the history of computing.
There are three chapters. The first is on the fundamental arithmetic operations,
both fixed-point and floating-point; the second on computations involving poly-
nomials; and the third on matrix computations. This last includes both inversion
and the evaluation of characteristic roots and vectors. Much progress has been
made since the appearance of the paper by von Neumann and Goldstine. In par-
ticular, whereas in that paper it was suggested that the problem of solving Az = h,
with 4 other than positive definite, be replaced by 4”4z = A”h, since the problem
of finding error bounds seemed otherwise intractable, it turns out that the problem
is in fact entirely manageable, and even fairly simple, when properly viewed.

This is not to imply that all the problems are trivial, or even completely solved.
Faster machines and bigger memories will demand sharper results and more refined
techniques. But much of the mystery is removed, and no practicing computationist
can afford not to have this book within easy reach.

A.S. H.

91[H, M, W, X].—Tuomas L. Saary & JosepH Brawm, Nonlinear Mathematics,
MeGraw-Hill Book Company, Inc., New York, 1964, xv + 381 p., 23 em. Price
$12.50.

This book consists of six chapters on various parts of analysis of contemporary
interest where nonlinear functions and functionals enter in an essential fashion:
linear and nonlinear transformations; nonlinear algebraic and transcendental func-
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