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Egervory-ABs Internotionol Prize

With reference to the intensive development of ABS metbods since l98l at the University of Boguno and to the seminal, albeit
Iittle-known, worls of tbe late Professor Egentfiry, where the class of algorithms later called the unscaled ABS class was already
developed, an international prize is now offered by the Department of Mathematics of the University of Berganro for the best work
in the ABS neK written by a single author whose age on December 31,lgg7,was no more than 39 years. The prize consists of two
million Italian lira" plus travel expenses (economy class if by air) and living expenses for three days, to come to Bogamo to present in
a seminar the content of the winning paper. Submitted papers can be either in preprint or already published form. They must be sent
to: The Director, Department of Mathematics, University of Bergamo, p.za Rosate 2,I-24129 Bergamo, Italy. Age must be certified
by a copy of the passport. Papers must be received by June 30, 199E. The winner wil be deciclect by an international commission of
experts in ABS methods. The winner will receive the prize in Bergamo, where the work will be presented.

Eutt-to SpEDlcATo: Director
Depanment of Mathematics, University of Bergamo

p.za Rosate 2, I-24129 Bergarno, Italy
FAX +39 35 249598, emilioGibsuniv. unibs . ir

lBooK reaiurus
R. B. Bopot & T. E. S. Roghovon: Nonnegative Matrices and Applications

Reviewed by Fuzhen Zhong, Novo Southeostern University, Fort Louderdole

Nowrcgative Matrices and Applications by R. B. Bapat and T. E. S. Raghavan [Encyclopedia of Mathematics and Its Applications,
Vol. 64, Cambridge University Press, xiii + 336 pp., ISBN 0-521-57167-7,19971 is a very good texr on ma6ix theory for graduare
students and a valuable reference book for linear algebraists and researchers. The book contains seven chapters, beginning with
the Penon-Frobenius theory and maEix games, and then covering doubly stochastic matrices, inequalities for positive semidefinite
matrices, topics in combinatorial theory, and applications to statistics and economics. The book presents the theory of nonnegative
ma8ices in an elegant way and shows connections of the subject with game theory, combinatorics, optimization, and mathematical
economics. The book is based on the authors' research ofrecent years in the field, though some topics are standard. The first five
chapters contribute to a good text on basic nonnegative matrix theory for first-year graduate students, with an option of Chapter 6 or
7' if teaching time permits. Some exercises are given after each chapter but students may expect more. The pierequisite is a good
elementary linear algebra coruse and some basic matrix skills.

Ali S, Hodi: Matrix Algebro os a Tool

Reviewed by l. S. Alolouf, Universit6 du Qu6bec d Montr6ol

In the author's words the main purpose of the MatrixAlgebra as aToolby Ali s. Hadi [Duxbury, xi+212pp., ISBN 0-534-237124,
I 9961 is to present matrix algebra as a tool for students and researchers in various fields who find it necessary for their own [statistical]
work. This is no easy task, since practitioners need to be acquainted with sophisticated notions such as vector spaces, eigenvalues
and eigenvectors, and matrix diagonalization, and they need to reach such levels from relatively modest mathematical beginnings.
The book, however, serves exactly that function: starting from the definition of a matrix and matrix operations, it runs through the
fundamental notions in barely more than 200 pages. For people with limited mathematical background, this is the most direct route
to autonomy in linear algebra. Of course, there is no room for proofs. Theorems are stated, and they are made credible through nu-
merical examples and counterexamples. These examples are surprisingly effective, and for those not mathematically inclined, they
are more convincing, and they offer more insight than formal proofs would. (Proofs are not entirely absent, bowever: the occasional
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corollary is proven, usually to pedagogical advantage.) The subject matter is geared specifically to practitioners, which means that

many of the things that arsstan-dard fare in introduciory books are either glossed over or omitted: there are no minimal polynomials'

no elementary divisors, no dual sp,rces, no Jordan ronns. Ano the approach is coordinate bound: all voctors are expressed in terms of

the standard coordinate system. On the other band, the book covers such relatively esoteric things as -to-norms, generalized inverses,

and Kronecker producrs. The approach is mindful of the beginner. Whenever possible, a new concept is introduced throug! an ap-

plication, or a numerical e*"mpii, or a geometrical interpretation. Linear dependence is first defined for two vectors, the determinant

for 2xlmaEices, and linear transformations in R2. trii is aspecially true in the eafly chapters. chapter 1 is a leisrnely intfoduction

to matrices, a matrix being defined merely as an aray and motivated by examples such as graphs and incidence matrices, and con-

nectivity matrices in the s6cial sciences. chapter 2 also starts in this vein, with mabix operations introduced slowly and concretely.

The special concern for statistical applications is alreacly apparent here with topics not usually rnentioned so early: Hadamud pro<t-

ucts, idempotent matrices, or muttipiication of partitioned matrices. The Kronecker product is discussed here for the first of many

times, and the treatment of it is surprisingly detaited. chapter 3, dealing with linear independence, marls a sudden jump in the level

of abstraction, even though ttre rant of a marix is defined rather concretely in teflns of the appearance of its row+chelon form' The

treagnent deepens in Chipter 4, which covers vector geomery. This chapter is at once more conceptual and more consaete: it deals

with abstract vector spaces, nofins and scalu producis, but these notions are given appealing geometric meaning. It is a dense and

difficultchapter, though, with several notions cascading within a short space: spanning set, basis, subspace, orthogonal subspaces,

orthogonal complements. Some of the definitions are necessarily a little vague, since the book resolutely avoids formal mathematics'

A regtettable inaccuracy here is the way the sum of two vector spaces is treated: it is called a union and the operation is denoted by

u. There is no indication that this is not a union in the set-theoretic sense. chapter 5, reflecting a statisticians concerns, deals wittt

what the author calls three matrix reductions: trace, determinant" and norm. In addition to the usual properties of traces, results are

stated for idempotent matrices and for the trace of a Kronecker product.

The determinant is defined only for 2x2 mttices, and a result is given for diagonal and triangular maFices of uy order. A

nonsingular matrix is defined in terms of its determinant. .Lo -norms are defined, and examples are given fot p = I , 2, and oo. In Chapter

6, onmatrixinversion, themainproperties ofinverses uesiated, includingrules fortheinverse of aKroneckoproduct, of apaflitioned

marix, and of special matrices. Generalized inverses are introduced, and although the author states that the discussion will be both

brief and elementary, there is plenty there: a general form of a generalized inverse; an algorithm for computing one; several properties;

and a discussion of special tinds or inverses (reflexive inverses and the Moore-Penrose inverse.) Chapter 7, on linear transformation'

is a return to simple, concrete mathematics: small matrices, graphs, and geometric interpretations in R2. Useful notions such as

orttrogonal and oblique rotation and orthogonal projections are illusnated. This paves the way for linear models, discussed in Chapter

g along with simultaneous equations. UgenvAuei ano eigenvectors are introducecl in Chapter 9, with their geomerical meaning

ampty demonstrat€d in n2. tiris is where, ostensibly, the determinant of an afbitfary square matrix is at last def,ned: it is the product

of its eigenvalues. The reader may feel cheated; especially since the definition, promised in chapter 5, is here presented as a result,

not a definition. But it is in reeping with the appr-oacn of this book that detaits too technical are avoided. This chapter also deals

with matrix diagonalization; the maximum anO the minimum of quadratic forms; and the singular-value decomposition. Chapter 10

aims essentially at defining the Mahalanobis distance and the minimum volume ellipsoid. It builds up to it gradually and intuitively'

so that the motivation for the Malralanobis distance is nice ud clear. The final chapter takes a cufsory look at a variety of topics.

Surprisingly, the important subject of positive definite and positive semidefinite matrices is relegated to this hodgepodge chapter'

All in all, the book is successful at what it attempts to do. It is elementary without being mechanical. It covers most of what a

statistical pfactitioner ngeds to know, and makes some of the more sophisticated notions accessible to the mathematically untrained'

I would also recommend the book to another class of readers, namely, statistics undergraduates whose knowledge of linear algebra is

inadequate because the course or cowses they followed did not cover tbe topics most useful to statisticians or were lacking in intuitive

or geometrical content.

Russel I Merris', Multilineor Algebra

Reviewed by S. W. Drury, McGill University, Montr6ol

Multilinear Algebra is a subject that has had an enormous impact over the last few decades, particularly in the domains of Differential

Geometry and Differential Topology. The textbook long revered by the purists in the field is Marvin Marcus's monumental Fizite

Dimensional Multilircar Atgebratprtt t, x +292pp., Dekker, 1973;Putll, xvi + 718 pp', Dekker, 19751. Many developments have

taken place since that boot ippeared and Muttitineir Algebraby Russell Merris [Algebra, Logic and Applications Series, Gordon &

Breach, vfii + 332pp., ISBNg0-56gg-07g-0, lgg7l brings the field up to date. The book is especially suitable for use as a textbook

in a graduate couse in Multilinear Atgebra. The first foru chapters lay the groundwork. In the first two, Merris covers Paflitions
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and Inner hoduct Spaces' He relates both of these topics to Graph Theory the former by developing the degree sequence of thegraph and the latter by snrdying the specral theory of the Laplacian matrix of a graph. mii is a feature of the booh wherever rhere
are connections to Graph Theory, Merris develops them. This is refteshing ueciusl the empbasis coming ftom multilinear atgebrais slightly different from that usually drawn between Grapb Theory ano pritrix Theory. Permutation groups and the Representation
Theory of Finite Groups form the subject matter of the third and fourttr chapters, aod o"y are treated in a more-or-less traditional
fashion. Then, at last, comes a very thorough chapter covering the basics of Tbnsor Spaces without being too clry. The next two
chapters develop the theory of Symmery Chsses of Tbnsors and Generalized Matrix Functions. The treatment of these topics is the
only available discussion in book form that is truly up to date. Nevertheless, nnny of the more recent results are left for the reader to
track down on his own, the text not really contributing substantially to the reader's enlightenrrent. The Symmetry Classes chapter ends
with a nice genoalization of P6lya Enumeration together with a frrrther application to NMR Specroscopy. The Generalized Matrix
Functions chapter describes the outstanding conjectures of the subjecu the Permanent-on-Top Conjecture and the soules conjecture,
and details recent progless. Finally there is a chapter on the Rational Representations of GL(n,c), together with an application to
the graph enumeration problem. This is a nice book, stimulating to read and excellent both as a reference book and as alextbook for
a graduate coruse.

Fuzhen Zhong: Linear Algebra: challenging problems for students

Reviewed by Wosin So, Som Houston Stote University, Huntsville
Lircar Algebra: Clnllenging Problems for Studentsby Fuztren Zhang pohns Hopkins Studies in the Mathematical Sciences. Johns
Hopkins University Press, xii + 174 pp., ISBN 0-8018-5458-x (H), ISBN 0-E018--545g-g (p), 19l)6l is a collecrion of 200 miscella-
neous problems in linear algebra with hints and solutions. Since the book is not intended to be a text, but only a supplement, the reader
is assumed to have at least a fust course in linear algebra. Some problems, however, do demand more knowledge than a fust course
will provide, for instance the Jordan form and eigenvalue inequalities. The book is split into two parts: (l) problems, (2) Hints an<l
Solutions. For easy reference, the 200 problems are roughly divided into five chapters: l. Vector Spaces, 2. Determinut, Inverses,
Rank, and Linear Equations, 3. Matrices, Linear Transformations and Eigenvalues, 4. Special Matrices, urd 5. Inner hoduct Spaces.
The selection of problems is based purely on the author's taste. Paul Halmos once said that solving problems is fun provided that the
problems are neither too hard nor too easy. Overall the reviewer believes that the author does provide a lot of fun for the reader. To
achieve a certain elegancy, however, the hints and solutions tend to lack explanation. The reviewer has found the book to be very
useful in writing exams for a linear algebra course. It is hard to write a perfect book, but the author has made a list of known enors
and misprints available at the website http: / /rr'ww. polaris . nova . edu/-zhang.

New & Forthcoming Books on Llneor Algebro & Retoted Topics: I gg7-1ggg

Listed below are some new and forthcoming books on linear algebra and related topics that have been published in 1gg7 or in lggg,
or are scheduled for publication in 1998; (P) denotes paperback and (H) hard cover. This list updates and augments our Gurde [69].The references to CMP = Current Mathematical Publications andMP.= Mathematicat Reviewiwe,re found using MathsciNet and to
Zbl=ZearalblattfLrMathefiwtik/MATHDfuaba.rebyvisitinght'tp: /lww,t.emis.de/csi-bin/t[AIlt(tlrreefreehitsareallowed
for non-subscribers). The following public websites were also helpful:

Amazon-"Eafths biggest bookstore" : http: //www. amazon. com
Barnes & Noble: http : / / shop. barnesandnoble . com/BookSearclr/ search

COPAC: Online Public Access Catalogue [to some of the largest university research libraries in the UK and lreland]:
ht tP:  , / /coPac .  ac.uk/copac/

Interloc: "The worlds oldest and largest database of out-of-print, rare, and antiquarian books": hrrp : /,/dani e1 . inrert oc . com/
Libraryof Congress Catalogs: BrowseSearch: hrtp:// lcweb.loc.govlcara1og/browse/
Melvyl System: The university of california: http: //www.mel'yl .ucop.edu/
TheNewYorkhrblicLibrary-CATNYRTheResearchLibrariesOn-LineCatalog:hrrp: //1as.123.101.18/search/.

Many thanks go to Simo hrntanen and G0tz Tfenkler for their help. All additions and corrections are most welcome ancl should be
sent by e-mail to George Styan at styangMarh. McGill . cA.


