



























































tation of the algorithms. For example, a lot of important details have been omitted in the
double shift QR algorithm for solving the nonsymmetric eigenvalue problem. The author
appears to have ignored referring to some important sources of software packages such as
LINPACK, EISPACK and libraries of mathematical software such as those of NAG (Numer-
ical Algorithms Group) and IMSL (International Mathematical and Statistical Libraries).
On the whole the book is certainly a valuable and welcome addition to the literature. It
is a joy to read for those who have a solid background in mathematics. For whose who do
not feel comfortable with mathematics, it is a chance to learn, if you are prepared to exert

yourself.

Topics in Matriz Analysis by Roger A. Horn and Charles R. Johnson, Cambridge University
Press,1991 .

Review by David H. Wood, University of Delaware

There are three reasons why Horn and Johnson’s new book Topics in Matriz Analysis
and its predecessor Matriz Analysis are indispensable. First, the authors cover their topics
in depth. Second, they cover nonstandard topics. Third, they organize their material in
the style of a textbook. Compared to an encyclopedia, they are more selective and more
detailed; compared to exhaustive treatises, they are less selective and less detailed. Horn and
Johnson establish a middle ground where they come much more than half way in meeting
the reader who wants to do something with linear algebra.

To get a overview of the selection of topics covered in Topics in Matriz Analysis, we
recall what was covered in the first half of their earlier book, Matriz Analysis: Review
and miscellanea, Eigenvalues, eigenvectors, and similarity, Unitary equivalence and normal
matrices, and Canonical forms. These chapter headings give a misleadingly bland impression
of the material. An example of the depth of presentation is that Shur’s theorem “Every
square matrix A is unitarily equivalent to a triangular matrix whose diagonal entries are
the eigenvalues of A in a prescribed order,” is followed by about two dozen applications and
insights (including exposing common false “proofs” of the Cayley-Hamilton theorem), and
that’s not even counting the illustrative problems at the end of the chapter!

The rest of their previous book consists of chapters that cover obviously useful topics
familiar to all of us. However, the main impression you get from reading this book is that
there is a lot more to know about these subjects than you realized. The remaining chapters
in the earlier book are: Hermitian and symmetric matrices, Norms for vectors and matri-
ces, Location and perturbation of eigenvalues, Positive definite matrices, and Nonnegative
matrices.

In the preface to their new book Horn and Johnson deadpan, “This volume ... includes
development of further topics that support applications of matrix theory.” Yeah, I would say
80, too. The chapter headings do not form your standard list of topics: The field of values,
Stable matrices and inertia, Singular value inequalities, Matrix equations and the Kronecker
product, The Hadamard product, and Matrices and functions. Now you know that these
topics are not standard and are often treated as disreputable relatives in the literature. Yet
this volume is loaded with evidence that these topics have their own special beauty and
application areas. In fact, just reading the introduction and motivation sections of each
chapter exposes many powerful techniques that are not well known. The topics chosen are
covered in depth (for example, M matrices are characterized by a list of eighteen equivalent
conditions) but not exhaustively (reference is given to still more conditions and proofs).

Horn and Johnson write in textbook style although their topics are certainly too special to
produce significant royalties from sales to university students. However, all of us are students,
in a sense, and we benefit greatly from traditional textbook presentation. For example, their
two books have a few hundred definitions and a few thousand exercises and problems. By
way of contrast, I am thinking of another two volume work which I am convinced contains
material that would be of great use to me. In these other volumes the ratio is reversed:
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about two hundred exercises are combined with about two thousand definitions that I would
have to digest to know what aspects would be useful to me. In this case, I guess, ignorance
is bliss. Or if not bliss, at least preferable to the alternative. In Horn and Johnson’s books
the exercises are easy examples and facts forming an integral part of the text, but with the
proofs left to the reader. Naturally, some of their problems develop alternate derivations or
extensions of results from the chapter in which they occur. It is a special treasure to find
problems presenting key results from a wide range of research papers in a uniform context
and notation. The problems are augmented by hints for their solution. ’

Although we may be placed in the role of students, we do not want to be forced to
study things that we do not have to know. The authors carefully maintain an independence
of topics, using cross references as needed. Nowadays computers help to generate superb
indices that we take for granted; the present index need only to be compared to those of
many classic books to realize how important this improvement is. Horn and Johnson also
provide a welcome index of notation that gives definitions as well as page numbers. The
index of notation often refers to the earlier Matriz Analysis, but the main index does not.
It would be an advantage to have a combined index for both volumes.

Aside from the usual greedy cries for more, more, more, I have another criticism. I like to
see problems sequenced and annotated to bring out the themes being developed. The model
I have in mind is the book that most people refer to facetiously as “Functional Analysis in
the Plane” or correctly as Finite-Dimensional Linear Analysis: A Systematic Presentation
in Problem Form by I. M. Glazman and Ju. I. Ljubi¢ (MIT Press, 1974).

I have to add that Topics in Matriz Analysis has ugly typesetting. This seems surprising
since the quite attractive earlier volume Matriz Analysis is from the same publisher. In the
new volume, the font seems to have a minimum line width that leads to an ungraceful heav-
iness in such symbols as (), {},®,®, and ||. This is compounded by truly clumsy summation
and product symbols bearing indices in a font that does not match the font of other indices.

The books Topics in Matriz Analysis and the earlier Matriz Analysis are sure to become
the standard references for the topics they treat. Indeed, when I encounter something unfa-
miliar in linear algebra the first question I ask is, “Is it in Horn and Johnson?”
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