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one must check with other sources. The book should be rewritten entirely and the
manuscript should be examined by qualified mathematicians and historians before
being committed to the printed page; for despite the author’s protestations at being
neither mathematician nor historian, many readers will undoubtedly quote from
the book as gospel truth. The history of = may be embellished but it must first of
all be correct.

Subject to the limitations we have discussed above, the book under review gives
an interesting account of the calculations of = from Biblical and Greek times down
to the present day. The book is nicely illustrated and printed in a pleasing format.

Henry W. GouLD

Department of Mathematics
West Virginia University
Morgantown, West Virginia 26506

2 [2,3,4,5,7,8].—A. M. CoHEN, J. F. Cutrs, R. FIELDER, D. E. JONES, J. RIBBANS
& E. STUuaRT, Numerical Analysis, McGraw-Hill Book Co. (UK) Ltd., Maiden-
head, Berkshire, England, xiv + 341 pp., 23 cm. Price £3.50.

“This book contains the material which now forms the basis of undergraduate
honours courses in the College (Wales Institute of Science and Technology) and
only assumes an elementary knowledge of real and complex variable theory. It
aims to form a foundation for an appreciation of numerical work and to pave the
way to understanding more advanced treatises and research papers.”

The authors achieve their goal. They present careful descriptions of numerical
methods and apply them to illustrative examples. Many of the mathematical analyses
of the methods are found among the numerous problems at the end of each chapter.
But, the level of some of these exercises may require a more than elementary facility
with complex analysis. For example, in Chapter 2, on the roots of polynomials,
one of the exercises asks for a proof of Rouché’s theorem, with the hint to use the
result of the previous problem in which the integral of 1/(z — a) is evaluated over
the unit circle. To avoid this concise presentation of the wealth of material would
have made the book impossibly long. Nevertheless, this softly (but sturdily) covered
book will prove to be a valuable supplementary text for advanced undergraduate
and beginning graduate students, who are learning about numerical methods for
the first time. Much practical analysis is given in detail. The authors have a sense
of humor and of reality as exemplified by the following quotation taken from the
solution to a numerical exercise of Chapter 3: “One should not assume that questions
are always correctly posed.” Indeed, a student who was not aware of this principle
might have wasted some effort in trying to establish the text’s purposely incorrectly
set problem. The book concludes with a large set of miscellaneous exercises and
selected solutions for all of the text problems. The chapter headings are: Introduction;
Polynomials and their zeros; Interpolation and differentiation; Orthogonal poly-
nomials; Numerical integration (quadrature); Series summation; Function ap-
proximation; Direct methods for the solution of simultaneous linear equations;
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The algebraic eigenvalue problem; Iterative methods for the solution of simultaneous
linear equations; Ordinary differential equations; Partial differential equations;
The solution of simultaneous non-linear equations and optimization; Monte Carlo
methods.

E. L

3 [2.05, 2.35, 3, 4].—H. R. ScHwWARZ, H. RUTISHAUSER & E. STIEFEL, translated
by P. Hertelendy, Numerical Analysis of Symmetric Matrices, Prentice-Hall,
Inc., Englewood Cliffs, N. J., 1973, xi 4+ 276 pp., 24 cm.

Here we have a translation of a book that grew out of course notes by Professor
Schwarz who drew from notes by the late Professor Rutishauser of Switzerland.
Very good courses they must have been, with the derivation of the mathematical
problems given as much emphasis as the numerical methods to solve them. This
book would be a good text for a senior-level course in the United States.

After a first chapter on basics, including Choleski’s decomposition tailored to
band matrices, the four remaining chapters are entitled: Relaxation Methods, Data
Fitting, Eigenvalue Problems, and Boundary Value Problems. Sixteen Algol pro-
cedures are developed in the text and Fortran IV versions are given in an appendix.
It is not claimed that these programs are the last word in sophistication, clarity was
the watchword. It is worth pointing out that the translation of the procedures was
fairly easy because programs of this sort do not depend on the Algol features, such
as recursion and block structure, which have no counterpart in Fortran. The authors
are experienced at exposition and the book seems to be well written, well translated,
and well laid out. Somehow the clarity of thinking, so characteristic of the authors,
comes through in their written words.

It is not incumbent upon a textbook to be up to date, but in the field of numerical
methods it is highly desirable. In this respect, there is a most puzzling defect in part
of the book. I can only conclude that the text was actually written in 1964, although
the German version did not come out until 1968. How else can one explain the fact
that the eigenvalue chapter is a beautiful presentation of methods, some of which
are ten years out of date? The QR algorithm is not mentioned, but LR and QD
receive close attention. For positive definite tridiagonal matrices, there appears
to be some advantage in using the QD formulation, but in practice it is a nuisance
to have to maintain positive definiteness when using shifts.

Another little clue to the time lag in publication is the fact that the Sturm sequence
algorithm is used in its standard form instead of the simpler, more convenient version
in which the successive quotients of the polynomials are evaluated, rather than the
polynomials themselves. These quotients are just the diagonal elements of U in the
LU decomposition.

These are comparatively minor criticisms of a work which takes a very nice,
coherent set of topics and presents them so well.

B. N. PARLETT

Department of Computer Science
University of California
Berkeley, California 94720



