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Kermit Sigmon succumbed to liver cancer on January 14, lWI, afterbeing ill
only one month. He is survived by two sisters, his wife Ruth, daughter
Kristinq and two grandchildren. His many friends, colleagues and students
will greatly miss his cheprful and congenial company, generous splrit, clear-
headed leadership and outstanding teaching. He received his ph.D. from the
University of Florida in I W, working in topological algebra urder the direc-
tion of Alexander Doniphan Wallace. He joined the facul ty atthe University
of Florid4 Gainesville, and remained there except for sevenal summer con-
sulting positions and sabbatical years elsewhere.

Kermit directed three Ph.D. theses and published 14 papers on topics in
functional equations and Alexander cohomology. Over time his interests
shifted and he wrote several papers in numerical linear algebra as well as the
well-known handbook: MATL,AB Primer [Fourth Rlition, CRC Press, lgg4l.
He was an Associate Editor for Aequationes Matlwrnticac Qn+19S0) and
SIIVIAX (l9Sfpresent). He held a variety of offices in the Ftorida Section of
the IVIAA and also supported the training of math teachers. He was a demand-
ing but very popular teacher at Florida and won several teaching awards. Most recently he was selected in 1995 by the
Deparfiient of Mathematics for a Teaching Incentive prrogram Awanrl" which is given for teaching excellence and provides a
substantial salary irrcrease. He also won an Univenity of Florida Teaching Award for the tggsttgg1academic year.

Kermit was one of the leaders of the ATLAST Project An NSF Pr'oject !o Augment the Teaching of Unear Algebra
through the use of Sofnvare Tools. He served on the original ptanning team for the ATI-AST worlahops. During the period
l9y2-1995 he served as prcsenter for three workshops and did an outsranding job. ATLAST is an-NSf-funleO ptoj"ct
which began in I9!2 and has to date provided 16 workshops around the U.S.-The purpose of these is to encouraie and
factlitate the use of software in teaching linear algebra and to assist college faculty to upO"t" their tinear atgebma courJes.

Throughow his caleer Kermit has made many invaluable contributions to his departrren! including serving as Associare
Chair' Undergraduate Coordinalor, Faculty Mentor for minority students, anO providing academic aOnisiog fJr hlnOreds of
students' His work on cuniculum development has been subsantial. He has even wrifren software to facilitate the depan-
ment's record-keeping.

Kermit was a tennis player and avid biker; his enthusiasm for biking is probably what got him on the Metnopolian
Planning Commission for Alachua County and kept him there for 20 years. He also served on the University's Traniporta-
tion Committee, which developed a Master Plan for cooperation between the university, city and county to eipand local bus
service and make Gainesville a more biker-friendly city- These oontributions led to a number of recognitions, inctuding the
Gainesville City Commission proclaiming August 5, 1985, as *Kermit Sigrnon Day-. Confiibutions may be made !o the
American cancer Society or the l-eague of American Bicyclists, 190 west ostend sreet, suirc 120, Baltimore, MD2l23f',
USA' and Ruth Sigmon may be contacted c/o Dept. of Mathematics, Univenity of Florid4 Gainesville, FL 32611-g105,
USA.

STEVENJ. LEON
U niv er sity of Mas sac hus ett s-Dartmouth

JA}{E DAY
San Jose Stue Universiry

1 o ftn May 6 ee: 1 928-1- 99 7
It is with the deepest sadness that we announ@ that John f"laybee passed away on tvlay 2, lwl, frer a sudden heart attack
earlier that week in Florida A futl obituary witl appear in the next isxrc of Image. [Foi a brief hisory of John Maybee's ca-
reer, and for the Proceedings of a conference in his honor, w, Liruar Algebra and Its Applications, vol. 217 (Uarctt t,
1995). _CHARLES R. JOHNSON.
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ILAS Member's News

PE-IER Sefrru, of the Faculty of Mechanical Engineering, Univenity of Madbor

(Maribor, Slovenia) received the National Award for Science of Slovenia on November
'1,lgg1.This award is given annually to the four or five most outstanding scientists of

this small countr5/, tucked away just south of the Alps below Ausfia At 34' Petcr is one

of the youngest to have won this award, which was given for his significant rcsearch in

stability studies, operator theory and linear algebra It canies a considerable financial

t""ognitioo, and has made him an ovemight TV celebrity! In true fashion the prize was

celebrated in a cozy cellar in Maribor, with seventeen close friends and fellow wine

IoverS. -ROBERT E. HARTWIG.

Inequolities Golore:
One New Website ond Two New Journols

We have s€t up a website on Matrix Inequalities in Science & Engineering: http://www.wm.edu/CAS/MlNEQ/matix.html-
The purpose ir to foilitut" communication between researchers involved, in any way, with matrix inequalities. At the mo-

."nt t"i are asking a few people for inpul Please visit and give us: (1) Comments on the organization of the page, (2)
pnoblems to post (or even solutions to the few we have posted!) and especiatly problems relared !o statistics, (3) Relevant

reprints and ircprints, (4) Any other suggestions. Do you want !o be listed under "people interested in matrix inequalities"?
-ROYMATHIASANDCT{I-KWONG LI. 

*

Matlgnnticat lrcqrnlities & Applications is a new journal to be published quarterly, in January, April, July and October,

with the fint issue ro appear in January 1998. The Editor-in-Chief is Josip E. Pdari6 (Faculty of Textile Technology, Uni-

versity of Zagreb, eierotti3eva 6, 10000 Tagreb, Croatia; apecaric@jagor.srce.hr). The joumal is devotod to inequalities in

all areas of mathematics, and their apptications. The journat's policy is to publish high sandard manuscripts rapidly. From

time to 6me Mattvmaticat Ircqwtities & Applications will publish invited survey articles. Short notes (maximum of four

pages) with interesting results oiop"n problCms will also be considered-

Manuscripts should be submitted to any member of the Editorial Board: Ravi P. Agarwal, Tsuyoshi Ando' Manhall J-

Astr" Adi Ben-Israel, Jonathan Borwein, Victor Burenkov, 7nv Ditzian Takayuki Furuta, Moshe Goldberg' Frank Hansen'

Don Hinton, RogerA. Horn, Murray S. Klamkin, Man Kam Kwong, Andrea Laforgiq Srinivasa G. I-eela I.As*o l-eindler'

l,ech Maligfand4 Roy Mattrias, Berfiam Mond,Ingram Olkin, Bohumir Opic, B. G. Fachpa$e, Zsolt Ptiles, Charles E M.
pearce, I-ars Erik Persson, Goran Fdkir, Simo hrntanen, Kenneth B. Stolarsky, George P. H. Styan, Y- L Tong, Vladimir

Volenec, and Hans Joachim Werner. The Managing Editor is Neven ElezoviE (Dept. of Applied Mathematics, Faculty of

Electrical Engineering and Computing, University of Tagreb,Unska 3, 10000 7.a$eb,Croatia; neven-elez@fer-hr)' Associ-

ate Editon Sanja Varolanec (Oept. of Mathematics, Univenity of 7-agreb, Bijenicka c. 30, 10000 7'agreb, Croatia;

vamsans@cromath.mathhr). 
*

Gordon and Breach Science Publishers have just announced the new Journal of lrcqnliti.es and Applications, with 4 issues

per volume. The aims of this journal are !o provide a multidisciplinary forum of discussion in mat}ematics and its applica-

tions in which the essentiality of inequalities is higNighted. Areas covered include ineqrulities in analysis, approximation

theory, calculus of variations, combinatorics, e@nomics, geometry, mechanics, optimization, and probability theory- The

Editor-in-Chief is Ravi p. Agarwal @epr of Mathematics, National University of Singapore, 101 Kent Ridgp Crescent'

Singapore LIg26O).The Editorial Board comprises: J. Aczel, C. Bandle, P. Bullen, W- Desmond Evans, W. N. Everitt' A-

M. Finlq R Ger, R P. Gilbert, R. Glowinski,V. B. Kolmanovskii, M. A. Kmsnosel'skii,A. Krfrrcr,V. Lrkshmikantham' P.

L Uons, L. l.ozonci, E. R Love, K. Masuda, J. Mawhin, R Mennicken, G. V- Milovanovic, R N. Mohapara R J- Nessel,

T. M. Rassias, S. Saitoh, G. Talenti, K. L. Teo, W. Walter, and A-7nttl.
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Book Reuiews
Rojendro Bhotio: Matrix AnolYsis

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

Matrix Aruhysisby Rajendra Bhatia lGradrate Texts in Mattpmatics, vol. 169, Springer, rt +A7 pp.,ISBN G387-948/6"5,

$49.95, l99Zl is a very upto-date research level book that would make a wonderful assigred rcxt for a graduate course. The

reder is expected to be thoroughly familiar with the basic concepts of linear algebra as they aprpear for example in th9 stan-

dad texts Finite-Dimcnsional-Vector Spces by Paul R Halmos [Second Edition, Springer, viii + 199 pp.,ISBN G387-
gpgi.4,lg74f or Liruar Algebraby Kenneth Hoffman and Ray A. Kunze [Second Edition, hrentice Hall' viii + $fl pp"

ISBN Gl3-5 36ln-2, tm:fl. The fint chapter is a crash @urse in some of the more advanced topics not treated in these

texts such as tensor poducB, exterior and symmetic products. Then follow four chapten on basic matrix analysis. These

cover majorization and doubly stochastic matrices, variarional Einciples for eigenvalues, symmetric and uniarily invariant

nonns, aoA op""uto. monotone and operator convex functions. ttris final topic includes a nicely deailed account of I-oewn-

er,s Theorems. Then follow three chapters which reflect more particulady Bhatia's personal research interests. These cover

spectral variation of matices both normal and nonnormal and the perturbation of the spectral subspaces of normal matrices'

The book ends with two chapten, one giving a selection of maftix inequalities that did not fit neatly into the earlier

chaprcrs and one adding complementary material o tlre setion on matrix functions- Each chaper ends with an extensive

section grving atnibutids *a- 
"ooitior,a 

references. This makes tb€ book ideal for active researchen. one finds both exer-

cises and problems scatr€rcd throughout the book The exercises are inrcnded for the reader to test his rmdestanding of ma-

terial he has just r€ad-they should probably be masterpd beforc proceeding further. The problems on the other hand serve a

variety of ptrposes and they vary quite considerably in difficulty. some are furnished with extensive hints and suggestions'

The book is extraordinarilv weri written and its exposition seems to be bottr concise and leisurely at the same time' Some

theorems ale given more than one proof and Bhatia often akes ttre trouble to polnt out connections between seemingly uF

relatcd topics that might easily be missed even by an a.fientive n?der. This is a superb boolq both as a rcference book and as

a sour@ book for graduate students and researciers in Linear Algebra Ivlatrix Analysis and operaor Theory' The book is

well produced and misprints were minimal.

Peter D. Lox: Linelr Algebro

Reviewed by s. w. Drury, McGill university, Montr6ol

Linear Algebraby peter D. Irx [pure and Applied Mathellia,- wiley-Interscience series of rexts, Monographs and

Tracts, wiley, xiv + 250 pp., ISBN O+Zt-tttit-2,$y.g5,19971 developed out of the author's @urse notes for advanced

undergraduates and beginning graduate students at New York university. The book sptits-roughly into trro equal halves'

The first eight chapters'*n"ith" corc material of linear algebra In the second half of the book' kx brings together some

more advanced topics and some inleresting applications dcr*tr, with his unique perspective, some fascinating reading'

The basics are covercd in the first four chapten-fundamentalg duality, linear mappings, matrices- chapters 5 and 6 ad-

dress the detenninant, trace and spectnl theory. Euclidean strucftire is introduced in ctrapter 7 and the specral theory of

self-adjoint mappings in chapter g. This marerial is enlivened by a number of illuminating applications' These include an

application of lirpar independence to quadrature, interpolation by polynomials and a discretized Dirichlet problern'

The exposition is generally excellent, if rather tprse. A student trying o learn the material for the first time will find the

book challenging-quotient spaces are introduced on page 5 and groupi arc mentioned without any formal definition being

given. consider also the theorcm that every squrc rn;fii. is similar to ifs transpose. In an exercise' the reader is invited to

fill in the details of the proof. over the comprex field, the proof has alrcady been skerched pretty well, but the reader will

scramble to fill in the missing details in the real case'

The text is lacking substantial sets of exercises designed specifically to complementttrc materid presented and to cover

the many important topics professor lax has seen fit io omit. It is tme that ttle book is sprinkled with exercises, but not

nearly enough to satisfy the appetite of a student capable of handling this level of exposition- The second half of the book is

a joy. Graduarc stuoenl will find much that is fascinating and even experts may learn something new' Chaprcr 9 concerns
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the calculus of matrix-valued functions. The chapter ends with a discussion of the avoidsrce o! crossingphenomenon which
conoerns the bizarre behaviour of the eigenvalues of the combination I + tM of two Hermitian mafiices B and M asthe real
number I varies over an interval. Along with the concavity of the smallest eigenvalue, this phenomenon is illustnated on the
compellingly designed dustjacket of the book.

In chapter 10 we find a discussion of matixinequalities, sarting with the calculus of positive definite and self-adjoint
linear mappings, leading on to monotone matix functions. Then foltow the Hadamard tnequatity and the Wielandt-Hoffman
Theorem. The chapter ends with a discussion of the polar decomposition and the singular value decomposition

Chaprcr 1l is entitled "Kinematics and Dynamics". It illusfiates, without the inroduction of Lie groups and Ue algebras,
how matrices can be used to give an elegant description of the motion of rigid bodies. Other topics covered in this chaprcrare fluid flow and the vibrations of mechanical systems.

The next four chapers form a group in which convexity and normed linear spaces are discussed. The pesentation heremakes a refreshing change from the stedlity ttrat usually accompanies abstract functional analysis. The convexity theorcmsof Caratheodory, Helly and Konig-Birkhoff are all included. tnt Minmax theorem and irs application to economics is usedto illustrate the concept of duality.
chapter 16 discusses positive matrices and Perron's theorem. chapter 17 describes the use of the method of steepest de-scent to solve systems of linear equations. A variation of this method which employs Chebyshev polynomials is also givenThe book concludes with 8 marvellous appendi@s on a wide variety of opics. I penonally prefer the treatnent of pfaf1s

Theorem in V' V' Prasolov's Probkrns arrd rheorems in Linear Algebraffianslations or tlanematical Monographs, vol.134, American IVlathematical society, xviii + 25 pp.,IsBN Gs2l"s -a3u,1gg4l. The explicit formula for the pfafFran
given there renders this seemingly mysterious topic completely transparcnl

Therc are a few misprints' some mathematical and some textual. The most serious of these appears to be the mangling ofthe names of both Roger Horn and Charles Johnson in the bibliography. In the u""t t"*i".alo, ,euiero, the q',ality of theprinting was not up to the standard we have come to expect rrom wiley-rnoerscience. Despite these shortcomings, this is abook to be read and trcasured.

Book Announcernents
Peter von Overschee ond Bort L. R. De Moor: Subspoc e ldentificotion for

Li n eo r syste m s : Th e ory-t m pl e m e n to fi o n-A ppt i cq f i o n s

Subspace Identificationfor Lincar Systems: Thcory-Implementaion-fiplicatiow by peter van Overschee and Bart L. R.De Moor [Kluwer' 272 w- (+ floppy disk with Matlab files for subspace identification), ISBN u7n3-g7I7-7, $105.00,19961 focuses on the tr*ry, implementation and applications of subspace identification aigorithms for linear time-invariantfiniledimensional dynamical systems. These algorithms allow for a fast, straighforward, and accurate determination of lin-ear multivariable models from measurcd input-output data.
The theory of subspace identification algorithms is presented in detail. Several chapters are devoted to deterministic,stochastic and combined det€rministic-stochastic subspace identification algorithms. For each case, the geometric propertiesare stated in a main 'subspaoe' theorem. Relations beiween existing algorithms and literature are explored, as arc the inter-connctions between different subspace algorithms. The subspace io"ntifi*tion theory is tinked to the theory of frequencyweighted model redrrction, which leads to new implementations ana insights.
The implementation of subspace identification algorithms is discussed in terms of the rcbust and computationally effi-cient RQ and singular value decompositions, which are well-established algorithms from numerical linear algebra. The al-gorithms are implemented in combination with a whole set of classical identification algorithms, processing and validationtools in Xmath's ISID' a commercialty available graphical user interface tootbox. rni Uasic subspace algorithms in thebook arc also implernented in a set of Matlab files accompanying the book"
orrc application of rSID to an industial glass tube manrfacturing process is presented in detail, illustrating the powerand user-friendliness of the subspace identification algorithms and of their implementation in ISID. The identified modelallows for an optimal contol of the process, leading toa significant enhancement of the production quality. The applicabil-ity of subspace identification algorithms in industry is furttrer itlushated with the application of the Matlab files to ten prac-tical problems' Since all necessary'lata and Matlab files are included, the rcader can easily step through these applications,and thus get more insight in the algorithms.



poge 6 
lrnqe:No.lg

Dovid corlson, chorles R. Johnson, Dovid c. Loy, A. Duone porter,
Ann Wotkins, ond Williom Wotkins, eOs.,-
Reso urces for Teqching Linelr Atgebro

leylrces fur Teaching aYar Algebra by David c-arlson, charles R Johnson, David c. Iay, A. Duane porter, AnnWatkins, and William Watkins IMAA Notes, 306 pp., ISBN Ggg3g5_15G4 (p), $3+.95, 19971 grcvt out of the work of theLinear Algebna Cuniculum ltudy Group (organized by David Grlson, charles R Johnsog David c. Iay, and A. Duane
l9-ry0, and the 1993 Special Issue on Unear Algebra of th" e-ott"g" I\[athematics Journal (then edited by Ann watkins andwilliam watkins.) This book argues that the teacning of elemenar! finear algebra can be made more effective by emphasiz-ing applications, exposition and pedagogy.

o Relevant applications serve as motivation for all students and as sources of stimulating and challenging problems.
o Effective exposition that finds the right way to communicate corcepts is especially imporant in the teaching of linearalgebr4 often the first course in which students come to gips with abstraction -o *rrrproity, and with multiple r€prcsen-

tations of the same idea
o Attention to Pedagogy that takes into account how students leam, technolory, and new teaching ideas such as cooper-

ative leaming can go a long way toward improving the teaching of linear algebra.
This volume includes the recommendations of the Linear Algebra Cuniculum Study Group, with their corc syllabus for

the first coune, and the thoughts of mathematics faculty who have taught linear algebrausing these reommendations. It in-
cludes elucidation of these ideas, trrenchant criticism of them, and a report on putting them into practice.

Lofs of Books on Linear Atgebra end Rehted Topies
by Simo Puntonen , Univedty of Tampere& George P. H. Styo n, McGilt lJniversify

Listed below are some more books on linear algebra and related topics that (l) have been published in lgg6 or in lgg7, or
are scheduled for publication in 1997 or in 1998, and (2) that were published in 1867-1995: (p) denotes paperback and (H)
hard cover' List prices (subject !o change) are given in US dollars ($), tIK Pounds Sterting (f) or Deuische lvlaxk (DM).
These lists augment and update the lists published inlmage, no. 14 (Winter 1995), pp. 2T16ano. 15 (Summer 1995), pp. f
9; no. 16 (Winter 1996), pp. ?#21;and no. 17 (Summer 1996), p. 23, as well as A Guifu to Books on Matrices and-Books
on lruqualities, with Statistical and Other Applications by George P. H. Styan & Simo Puntanen [Report 4283, Deoernber
L993,ii + 65 pp., ISBN 9514-3501-X (P)1.

All additions and corrections are most welcome and should be sent to Simo Puntanen at sjp@utafi or to George Styan at
styan@math'mcgill.ca IVIany of the entries in these nilo lists were found by browsing through the user-friendly a-aron
website http://www.amazon.com, which contains 2.5 million entries. Our thanks go to Marika Asimakopulos for her help in
checking these lists, especially with respect to the Global Books in hint and Blachvell North America databases.

More Books on Lineor Algebrq ond Reloted Topics: l99sl998

Andersen, H- H.; Hojbjene, M.; Sorense4 D., and ErikserL P. S. (1995). Linear and Graphical Models for the Multivariate
Cornplex Normal Distribution.I-ecture Notes in Statistics, vol. l0l. Springer, x + 183 pp.,ISBN O-387-gLSZl-0 (p), DM
59.00.

Antsaklis, Panos J., and Michel, Anthony N. (c. March 1997). Linear Systems.McGraw-Hill Series in Etectrical and Com-
puter Engineering. McGraw-Hill, ISBN O-U1ryt433-5 (H), $45.00, in press.

Apostol' Tom M- G. Junc 1997)- Linear Ngebra: A First Course with Applicatiotrs to Differetial fuutions. Wiley, ISBN
O47l-17421-l (H), W.95,in press.

Balakrishnan, V. K. (c. March 1997). Schaum's Outline of Theory and Prgblems of Graph Tluory: Including Hundreds of
solved Problems. schaum's outline Series. McGraw-Hilt,2gg pp., ISBN Gffi-00*a94 e), $14.95.

Bapat, R. 8., and Raghavan, T. E S. (1997). Nonnegative Matrices and Applicuions. Encycto@ia of Mathematics and Its
Applications, vol. 64. cambridge univenity press, 365 pp.,ISBN o-szr-57r67-7 (H), $o+.is.
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Barren, Wayne W.; Johnson, Charles R, and [.oewy, Raphael (1996). The Reat Positive Definite Complction Problcm: Cy-
cle Completabiliry. Memoin of the American Mathematical Society, vol. l22,no- 584. American Martrematical Society,
69 pp., ISBN G8218-U73-1, $32.00.

Beineke, lowell W., and Wilson, Robin J., eds. (1996). Graph Cowtections: Relationships Between Graph Tlrcory and
Other Areas of Matlemaics. Oxford Lecture Series in Mattrematics and Its Applications, vol. 5. Orford University
Press, 304 pp., ISBN 0-1913-514n-2 (H), $65.00.

Bennett, GratEme (1996). Facnrizing the Classical lrcqnlities. Memoirs of the American Mathematical Society, No. 576.
American Mathematical Society, 130 pp, ISBN Gg2lg -M3G7,$37.00.

Bertsimas, Dimitris, and Tsitsiklis, John (lgyD. Introdtraion to Lineu optimization Athena Scientific (Belmont, IVIA),
608 pp.,ISBN 1-886529-19-r (H), $69.00.

Bhatia Rajendra QryD. Matrb Analysis. Graduate Texts in Mathematics, vol. 169. Springer, xi + A7 pp., ISBN G3&7-
W5 (H), $49.95. Reviewedonpage4.

Blum, Karl (1996)- Density Matrb Thcory and Appticuiow. Second Edition. Physics of Atoms and Molecules. plenum
hess, xvi +323 pp-,ISBN G30G45yt-X(H), $gg.SO.

Bolton, w. (1996). Liruar Equations and Matrices (Matlwrwtics fur Engineers) I-ongman, ISBN G5g2-2s33-x (p),
$34-50.

BoEe, Garold J. (lW7} Nutttcrical Methods using MATLAB: A Resource for Scienists and Engiruers. pIMS BookWare
companion Series. PWS-Kent hrblishing, 672 pp., 0-s3+93922-l (H), $65.95.

Bretscher, a@ G9y7). Litut Algebra. with Apptications. Pnentice Hall, xiv + 55g pp., ISBN Gl3-l w72g-g(tl), 90.67.
Carlson, David; Johnson, Charles R; [ay, David C.; Porter, A. Duane; Watkins, Ann, and watkins, William, eds. (l9gz).

Resources for Teaching Lineu Argebra. MAA Notes, 306 pp., ISBN 0-gg3g5-15G4 (p), $34.95. see annowrcen,nt on
wge6.

canoll, J. Douglas; Green, Paul E., and chaturvedi, Anil (c. June 1997). Mathenwtical Tools for Applied Multivariae
Arnlysis. Revised Rlition. Academic press,44g pp-, ISBN Gl2-tffiss-3 (p), $29.95.

Caswell, llal [ryD. Iulatrix Population Modcts. Revised E<tition. Sinauer Associates, 328 w.,IsBN Ggzg93-0g65 (p),
$38.9s.

Chakravarthy, Srinivas R, and Alfa" Atatriru S., eds. (19y7). Matrix-Arwlytic Methds in Stoclustic Mdels.Lecture Notes
in htre and Applied Mathematics, vol. 183. Maroel Dekker, xiv + 373 pp., ISBN Gg247-n63 (I,), $150.00. lPapersfrom an Intemational Confenence held in Flint, Michiganl

Chen' W' K (c. 1997).GraphThcory ud lts Engineering Applicatiotts. Advanced Series in Electrical and Comprrer Engi-
neering, vol.5. World Scientific, 7l2pp.,ISBN 9gl-02lgt9l (H), $5g.00.

Ctnistensen' Ronald (1996). Planc Answers n complex Questiorc: Tlu Tlvory of Lircar Models. Second E<tition. Springer,
xviii + 452 pp.,ISBN G38Z-94767-t (tD, $57.95. tMR 9?d:621 l5l

Cullen, Charles G. (19%). Linear Algebra With Applbations. Second Edition. Scott Foresman,432 pp., ISBN U673-
9938G8 (rD, $72.04.

cvetkovic, Dragos; Rowlinson, Peter, and Simic, Slobodan (lwT). Eigensp:ces of Graplu. Encyclo@ia of Mathematics
and lts Applications, vol. 66. cambridge univenity kus,z72pp., IsgN o-52r_573i2_l (H), $69.95.

Das Gupta, Somesh; Ghosh, J. K.; Mitra, Sujit Kumaq Mukhopadhyay, A. C.; prakasa Rao, B. L S.; Rao, p. s. s. N. V. p.;
Rao' S. B.; and Sarma Y. R, eds. (c. 199D. Sekcted napers o7 c. R. Rao: vohme 4. Wiley Eastenr, I5BN G47G220*5' $34.95, in press. [Apparently not yet pubtished though publication scheduled for December lg6]

Das Gupta Somesh; Ghosh, J. IC; Mitra Sujit Kumar; Mukhopadhyay, A. C.; prakasa Rao, B. L. S.; Rao, p. S. S. N. V. p.;
Rao, S. B-; and Sarma" Y. R, eds. (c. 1997). Seleaed Papers of C. R. Rao: Volwne 5. Wiley Eastern, ISBN 047G22W5-3, $34.95' in press- [Apparently not yet published though publication scheduled for March l99fl

Davis, Artrice (c. l9B). Liruar circait Arnlysis. Pws Rrblishing, lu12pp.,IsBN G534-gsogs-7,$g1.95, in press.
Davis, M. H- A- (c. April 1997). Lircar Stoclustic Systems- Second Fdition. Chapman & Hall, 256 pp.,ISBN G4l2- :il7/0

0 (H), $54.95, in press.
Demmel, James w. (c. August rgtgl). Apptied Numerical Lirear Algebra. SIAM, c.

$45.00, in press.
- Diestel' R€inhard (c. June 1$/l). Graph Tleory- Gradnate Texs in Mathematics. vol.

(H), $59.00; ISBN 0-387-9{32tt-6 (p), $29.00, in press.

454 pp., ISBN G898-7l3gg-7 (p),

173. Springer, ISBN 0-387-98f210-3
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Ellis, Wade, Jr.; Johnson, Eugene; Lodi, Ed, and Schwalbe, Daniel (lW;). Maple V Flight Maru.at: Tutorials for Calculus,
l;inear AlSebra" and Difierential Equations. Second Rlition. BrookVCole, xiv + 168 pp., ISBN 0-5*262A24 (P),
$32.95.

Felton, I-ewis P., and Nelson, Richard B. (1996). Matrix Strrctural Arulysis. Wiley, 700 pp., ISBN 0-471-1232+2 (H),
w.52.

Flury, Bernhard (c. August l9g7). A First Course in Multivariate Statistics. Springer Texts in Statistics. Springer, ISBN G
397-9t326X, inprcss.

Fox, John (|WD. Applied Regression Atwlysis, Linear Modcls, and Related Methds. Sage Publicarions,462 pp., ISBN G
80394s40X, $58.00.

Friedberg, Stephen H.; Insel, Arnold J., and Spence, lawrence E. (1996). Lircar Algebra. Third Fdition. Pnentice Hall, 557
pp., ISBN G13-233859-9 (H), $90.50.

Fuhrmann, Paul A. (1996). A Polynomial Approach to Lituar Algebra. Universitext Springer, xiv + 360 pp., ISBN 0'387-
9&3-8 (P), $39.00.

Gabriel, P. (1996). Matrizpn, Geometrie,lineare Algebra. In German Springea ISBN 3-7643-537G7.

Gasca Mariano, and Micchelli, Charles A., eds. (1996). Total Positivity and I* Applications. Mathernatics and its Applica-
tions, vol. 359, Kluwer, x + 518 pp., ISBN G7923-3y2+X (H), $196.00. [Contains papers presented at the meeting on
ToAl Positivity and its Applications, University of Zragoza Guest House, Jaca, Spain, September 2G30, 19941

Giri, Narayan C. (19%). Multivuiate Statistical,4rwlysis. Statistics: Textbooks and Monographs, vol. 149. Marcel Dekker,
392 W., ISBN 0.8247- 9338-2 (H), $ I 35.00.

Giri, Narayan C. (c. May 1997\. Group Invariatrce in Sntistical Infererrce. World Scientific, viii + 167 pp.,ISBN 981-
021875-3 (P), $51.00, in press.

Girko, Vyacheslav L. (1996). Theory of Linear ,\lgebraic Equations with Random Coeficierxs. Allerton hess, xxiv + 329
pp., ISBN U89864;W84 (II), $120.00.

Gnanadesikan, R. (1997). Mahodsfur Staisticat Daa Atnlysis of Multivariatc Obsemations. Second Rlition. Wiley Sedes

in hobability and Statistics. Applied Probability and Satistics. Wiley, xvi + 353 pp., ISBN M7l-l6llr5, $69.95, in
pr€ss.

Gohberg, I., and lamger, H. (1995). Operator Theory and Eigewahre Problems- Operator Theory: Advances & Applica-

tions. Birkhiiuser, x + 313 pp., ISBN O-81765n5-2,$123.ffi. [hoceedings of workshop in Vienna Austia" July 1993'

MR96g:47(X)31

Golub, Gene H., and Van l-oan, Charles F. (1996). Matrix Computations. Thid E<tition. Johns Hopkins Studies in the

Mathematical Sciences. Johns Hopkins University Press, xxx + 698 pp-, ISBN G8018-541$X (H)' $65.00; ISBN G

8018-5414-8 (P), $29.95. MR 9/e:620041

Gower, J. C., and Hand, D. J. (1996). Bipto*. Monographs on Statistics andApplied hobability, vol. 54. Chaprnan & Hall'

xvi+/77 pp.,ISBN Ml2-71630-5 (H), $54.95.

Greenbaum, Anne (c. Sepember IW7).Iterative Metlwds lor Solving Dnes Systems. SIAM, 250 pp., ISBN 0-8987I'396-

X, in press.

Griffiths, David F., and Higbam, Desmond J. (lW7). Izarning LATD(. SIAM, x + 84 pp., ISBN G89B7l-383-8 (P)'

$15.50.

Gupta, Arjun K., and Girko, Vyacheslav L., eds. (1996). Multidimerciorul Statistical Analysis andTheory oJRandom Ma-
-trices: 

proceedings of the Sixth Eugerc l*lcrcs Symposiwn Bowling Green, OH, USA,2%30 March 19fti. VSP Interna-

tional Science Publishers, Zeist CIhe Netherlands), xii + 386 pp., ISBN 9fu67@;2ff-8 (H)' $210-00.

Gustafson, Karl E., and Rao, Duggirala K. M. (1997) . Nrnurical Range: Ttu Field olVahps of bincar Operators md Ma-

trices. Universitexr Springer, xiv + 189 pp.,ISBN G387-94835-X (P)' $34-95.

Harville, David A. (c. August 197). Matrix Atgebralrom a Statistician's Perspective. Springer, ISBN G387-9lty78'X (H),

in press.

Hocking, Ronald R (1996). Methods and Applications of Lircar Mo&ls: Regression and tlw Atulysis of Variance- Wiley

Seriis in Probability and Statistics' wiley, xvii + 731 pp', ISBN 0-471-59282-X (H)' $59'95' [MR 9/q62001]

H6gnas, Gtiran, and Muktrerj@, Arunava (IWD. Probability Measures on Semigroups: Convolution Products' Random

Walks, and Random Matrices. Plenum hess, xii + 388 pp.,ISBN G30644!f4-1, $89-50. [MR 97c:60018]
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Huppert, Bertram; Schneider, Hans, eds. (1996). Helmat Wielandt: Matlwnatical Works, Mulenntische Werle-Volunte 2:
Lircar Algebra and Arulysis. Walter de Gru5rter, r,x + 632 pp., ISBN 3-ll-O12453-X (tD, $209.95.

Jiinich, K (1996).Lhearc Algebra.In German. Sixth Blition Springer, rti+272pp.,ISBN 3-5/o780564., DM 38.00.

Kakihar4 Yuichiro (c. Ivtarch 1997). Multidinercional Second Ordcr Stochasrtc Processes. Series on Multivariate Analysis,
vol. 2. World Scientific,344pp.,ISBN 981-9230(Xll, $54.00, in press.

Kavalieris, l-aimonis; Iam, Frcd C.; Roberts, kigh A., and Shanks, John A., eds. (1996). Proceedings of the A. C. Aitl<cn
Centenary Conference (incorporating the 3rd Pacific Statistical Congress, tlw annual meeting of the Nevt kaland Sta-
tistical Association and tlv 1995 New Tzalnnd Mathcntatics Collquiwn,2S August-l September 1995). Otago Confer-
ence Series No. 5, Univenity of Otago hess, Dunedin (New Ttr.lmd), vi + 400 pp., ISSN 1I7G3237 (P).

Khattree, Ravindra and Naik, Dayanand N. (c. March 1997). Applied Multivariae Statistics Wth SAS Software. SAS
tute,4(X) pp., ISBN l-55 239-0 (H), $38.95, in press.

Kleinfeld, Erwiq and Kleinfeld, Margaret (c. 1997). A Slprt Course in Matrix Tluory. Nova Scienoe, ISBN l-5ffi7-2422-6
(H), $27.50, in press.

Kleinfeld, Margaret, and Kleinfeld, Erwin (1990. Elemenary Lircar Algebra. Nova Science, vi + 335 pp. [+ I IBM-rc
floppy disk (3.5 inch; HD)],ISBN l-5607-2924(H), $39.00.

Knowles, James K. (c. August l99T).LituuVector Spaces andCartesianTeruors. Orford Univenity hess, 128 pp.,ISBN
G19-51l?5+7, in press.

Kolman, Bernatd, and Hill, David R (1996). Inroducnry Linear Algebra With Applications. Sixth Blition. Prentice Hall,
6Vl pry., ISBN G13-2563 13-9 (H), $72.m.

Kostrikin, A. I., and Manin, Yu I- (1997). Lircar Algebra and Geornetry. Translated from tlre Russian by M. E. Alferieff.
Series: Algebra logic and Applications, vol. 1. Gordon & Brcactu x + 310 pp., ISBN W5699-M9:7 (P), $68.00.
lOrieinal Version: 1989,ISBN 2-8812+6834 (H), $180.001

Kwah Jin Ho, and Hong, Sungpyo (c. Summer 199D. Lecures on Liruar Algebra. Birklriiuser, c.370 pp., ISBN G8176
3999-3 (II), $29.50, in press.

I-aTorre, Donald R (1995). Lircar Algebra Investigations withtlu HP4EGlGX.Charles River Media (Rockland, MA), xi +
216 pp., ISBN 1-8868O1-2u"7 (P), $19.95.

I-avl€nt'ev, M. M., and Savel'ev, L. Ya. (1995). Linear Operators and lll-Posed Problem* Translated from the Russian.
Consulants Bur€au, xii + 382 pp., ISBN G306110354 (H), $110.00. IMR !]6m:4?00U

I:x, Peter D. (IW7). Liruar Algebra. Pure and Applied Mathematics, Wiley-Intencience Series of Texts, Monographs and
Tracts, Wiley, xiv + 250 pp., ISBN M71-l I I l1-2 (H), $54.95. Reviaved on Wge 4-

lay, David C. (1997)- Lhreu Algebra and Its Applicaions- Addison-Wesley, 6(Xl pp., ISBN 0-20l-8?4i;/8-7 (H),
[Irrstruclor's Edition: ISBN G20l-8247r5 (P); sndcnt's Sudy Guidc: ISBN G20l-gv{n-9 @)]

L€duc, Steven A. (1996). Lircar Ngebra. Quick Reviews Series. Cliffs Notes, 318 pp., ISBN G822G53314 (P), $9.95.
Leon, Steven J. (L94). Algebra Linear dengan Penggunaan Translated from the English by Ahmad Faisal Hj. Abd Karim

and Jamaludin Md. Ali. Dewan Bahasa dan Pustaka Kuala Lumpur, Malaysi4 xiii + 4O3 pp., ISBN 9t33-6241884 (P).
ffranslation of Linear Ngebrawith Applications., Second Edition, Macrnillan, 19D4.1

I-eon, Steven J. (c. August L997). Liruar Ngebra with Applicuioru. Fifth Edition Prentice Hall, in press.
Leoru Steven; Herman, Eugene, and Faulkenberry, Richard (1996). ATI-AST Cornputer Exzrcisesfor Linear Atgebra.Prcn-

tice llall, xxii + 219 pp.,ISBN GB-TAZB-8 (P), $10.00. [See also Image no.17 (Summer 1996),p.:22]
Lipschutz, Seymour (1996). Sclwum's Outline of Theory and Problems of Beginning Lircar Ngebra. Schaum's Outline

Series- McGraw-Hill, 4'13 pp., ISBN Gffi03 -8037-6 (P), $14.95.
Liitkepohl, Helmut ( 1996). Handbook of Matrices. Wiley, xvi + 3M pp., ISBN 0-471-!b6886, $59.95.
Mathai, A. M. (c. June 1997). Jacobians of Matrix Transformations and Functions of Matrix Argununt.World Scientific, c.

4?.O pp.,ISBN 981-023095-8 (H), $68.00, in press.

Mctormac, Jack C., and Nelson, James K. (1996). Stntcnral Arnlysis: A Classical and Matrix Approacft. Second Blition.
Addison-Wesley, 560 pp., ISBN 0473-997 53-7 (H), $75.n.

McNeil, Keith A.; Newman, Isadore, and Kelly, Francis J. (lD6). Testing Research lfipotluses with ttu Gercral Lineu
Mdzl. Southern Illinois University hess, vii + 372W.,ISBN G8093 -202U7 (p), $24.95.

Menis, Russell (19y7). Combirntories. Prindle, Weber, and Schmidt Series in Advanced Mathematics. PWS,368 pp.,ISBN
G5%9515+6 (H), $79.95.
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Moser, Barry Kurt (19%). Lircar Modcls: A Mean Mdet Approach. Ptobability and Mattrematical Statistics. Academic
Press, xii +2213pp.,ISBN Gl2-508465-X (H), $49.95.

Mrode, R A. (1996). Linear Models for tlw Prediction of Aninal Breeding Values. CAB Inrcrnational, 187 pp., ISBN G
85 19-899G9 (H), $70.00.

Oeljeklaus, E, and Remmer! R (19??). Lincare Ngebra.In German. Heidelberger Taschenbticher, vol. 150. Springer, xv +
279 W.,ISBN 3-540-05715-9 (H), DM 4200.

Pfeiffer, Paul E (1995). Basic Profubility Topics Using MATLAB. PWS Bookwane Companion hoblems Book. WS
Publishing, 185 pp., ISBN G534-*15368, $36.95.

Porter, Gerald J., and Hill, David R (1996). Interactive Lineu Algebra: A Laboratory Course wing Mattrcad.Textbmks in
Mathematical Sciences. Spnnger, xiv + 604pp. [+ 2IBM-PC disks (3.5 inch; HD)],ISBN G387-94608-X (P), $42.95.

Ramsay, J- O. (c. luly 1997). Futtctiorwl Data Analysis. Springer Series in Statistics. Springer, ISBN G387-9195G9 (H), in
pr€ss.

Rao, IC N. Srinivasa (1996). Linear Algebra and Group Tlwory for Physicists. Wiley, 623 pp.,ISBN M7G2M|-9 (Il),
sv.95.

Rao, P. S. R. S. (c. August 1997). Variance Cornponents: Mixcd Models, Methodologies and frplicuioru. Chapman &
Hall, c. 350 pp.,ISBN G412-7?3&5 (H), $62195.

Redheffer, Ray M. (c.1997). Liraar Algebra. Mathematics Series. Jones & Bartlett,ISBN 0-8672-A28V2 (H), $50.00, in
pless.

Reyment, Richard A., and J0reskog, K. G. (196). Applied Factor Arnlysis in tlu Natural Scierces. Second Blition. Cam-
bridge Univenity Press, 383 pp., ISBN U52l-575567 (P), $39.95.

Riedwyl, H. (c- 1997). Lineare Regression und Verutandtes Beispiele mit lisungsvorschkigen.ln German. Springer, ISBN
3:7&3-5ll95-X, in press.

Roos, C.; Terlalsy, T-, and Vial, J.-Ptr (1997). Tlwory atd Ngoritlvns for Liruar Optimization: An Interior Poirx Approach.
Wiley, c. 300 pp., ISBN M71-9567G7 (H), $69.95.

Rudman, Jack (c. 199D. Linear Algebra. Dantes Subject StandardizedTests. National tarning Corporation,ISBN G8373

65n-9 (H), $39.95; ISBN G.83736n-5 (P), $23.95, in p'ness.

Sarachik, Philip E (lW7). Principles of l;ircar Systems. Cambridge University hess, Z0 pp., ISBN G52l-57O57-3 (H)'

$80.00; ISBN G'521-57ffi7 (P), f19.95.

Scheick John T. (lWTr.Iincar Algebra with Applications. Inrcmational Series in Pure & Applied Mathematics. McGraw-

Hill, xv + 432 pp, ISBN Gfi-05518+7 (II), $63.05.

Schott, James R (1996). Matrix tualysisfor Sntistics- Wiley Series in hobability and Statistics: Applied Probability and

Statistics. Wiley, xii+ 4?.6 pp.,ISBN o4.7l-l54[F-1 (H), $59.95-
Shakarchi, Rami (1996) . SotiAbns Marutal Jor Lang's Liruar Algebra Springer, xii + 183 pp., ISBN 6391-y7ffi4 (P),

DM39.00. [Companion volume ta Liruar Algebraby Serge l-ang (Second Edition: 1986; Corrected 6ttr hinting: 1997'

viii+293 pp.,ISBN 3-54{L7806O'2 (P), DM 35.00)l

Strang, Gilbert, and Borre, IC (c. April 1997)- Lincar Atgebra, Geodesy, and Gps. Wellesley Cambridge Prress' ISBN G

9614-088G3 (H), in press.

Swartz, Charles (1996). Infinite lvlatrices and tlrc Gtid.ing Hump: Matri.x Methods in Analysis. World Scientific' rti + M

pp.,ISBN %1ry2-n3Gl (H), $38.00.

Taneja, Vidya S., ed. (c. June 1997). MSI 2aA}-Muttivafiate Statistical Aralysis in Hornr of Professor Minoru Siotani on

His 70th BirthdayVolume III. Mathematical & Management Sciences Series, vol. 36. American Sciences Prcss, c- 250

pp., ISBN G935-9504S,0 (H), $135.00, in press. [Volume III of the hoceedings of the Multivariate Statistical Inference

2fl)0 Conference (East-West Center, University of Hawaii, Honolulu, August 195). Volume IV due February 19981

Trefethen, Lloyd N., and Bau, David III (lW7). Nwnerical Linear Algebra. SIAM, xii + 361 pp.' ISBN G89B7l-361-7 (P)'

$34.50.

flberhuber, C. OgqT. Nwrcrical Computation I: Methads, Sofiware, and Anatysis. Springer, xvi + 474 pp', ISBN 3-W

6205&3 (P), DM 68.00.

Uberhuber, C. (lW7). Nuwricat Cornputaion II: Mettnds, Sojtware, and 'ttnalysis. Springer, xvi + 495 pp-' ISBN 3-54S

62057-5 (P), DM 68.00.
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Van Huffel, Sabine, ed- (19yT). Recent Advances in Total Least Squares Techniques and Enors-in-Variabtes Modellgg.
SIAM, xrti + 3Tl pp., ISBN G89871-393-5 (p), $56.00. [hoceedings of the Second Intemational Workshop on Total
l*ast Squares CILS) and Erron-in-Variables (EIV) Modeling, held in kuven, Belgium, August 1996.1

Van Loan, Charles F. (1996). Introduaion to Scierxifrc Cotnputing: A Matrix-Vector Approach Using Matlab. The Matlab
Cuniculum Series. Prentice Hall, xi +?17 pp.,ISBN Gl3-1,r544+g (p), $4g.00.

van Neerverq Jan (1996). TIrc Asympntic Beluviour of Semigroups of Linear operators. operator Theory: Advances &
Applications, vol.88. Birkhiiuser, ni+237 pp,ISBN o.g17c54554,3:7&3-5/,s5-0, $122.50.

van Overschee, Peter, and De Moor, Bart L. R. (196) - Subspace Idcntification for Liruar Systems: Tleorylmplemenn-
tion-Applicatiorc. Kluwer, xw + ?54 pp. (+ floppy disk with l\rlaflab files for subspace identification), ISBiI U7y2,
97 17 :7 (II), $105.00. See announcemcnt on page 5.

Vein, Robert (1D6). Daermirunts andTtuir Applications in Mathennticat Plrysics. Ellis Honvood Series in Mathematical
and Its Applications. Eilis Horwood, ISBN 0-13-203019_5 (H), $60.00.

venit' StewaG and Bishop, wayne (1996). Elenuntary Liruar Algebra. Fourth Frlition pws,52g p,p., ISBN G534-9519G
2 (H),$73.95.

Vonesh, Rlward F-, and Chinchilli, Vernon M. (1996). Iinear and Nonlincar Models for tlu ,4natysis of Repeated Mea-suremefrts. Statistics Textbooks and Monographs, vol. 154. Marcel Dekker, 576 pp.-(+disk), ISBN ug?/17-g24f.-g (H),
$75.00.

wan, Zhe-xan [Che-Hsien], and Hua, Io-Keng (19%). Geometry of Matrices: In Memory of professor L. K. Hw (IgtL
/985,). World Scientific, x + 376 pp., ISBN olgtSt_O2_263g_ I (H),-$4g.00.

ward, J' P' (lwT} Quaternions and Caytey Nurnbers: Algebra and Appticaions. Mathematics and lts Applications, vol.403. Kluwer, 256 pp., ISBN G7p3 45 t34 (H), $ I 20.00.
wilson, Robin J- (19911. Inroduction to Graph Theory. Fourth Edition Longman, lg4 pp., ISBN 0-5g2-?Agg3-7 (p),

$31.96.

Yarlagadd4 Rao K.' and Hershey, John E (1996). Hadmurd Matrix Analysis and Synthesis: With Applications to Commu-
nications and SigrnUlmage Processing. Kluwer International Series in Engineering and CompGr Science, vol. 3g3.Kluwer, 136 pp.,ISBN G7923-qj2G2(H), $g7.50.

7'lnng, Fuztren (1996). bruar Algebra: Ctultenging Problems for Studcrxs. Johns Hopkins Studies in the Mathematical
sciences. Johns Hopkins university hess, xii + r74 pp.,IsBN 0-s0rg-545g-x (H), $35.00; ISBN Gg0lg-5459-g (p),
$14.95. [MR 97e:15001]

Zlatev, Z'; Wasniewski, J., and Schaumburg,K. (lgg7). YI2M Sotution of l-arge and Sparse Systems of Liruar Ngebraic
Eqtmtions: Documcntation of Subroutines. I-ecture Notes in Computer Science, vol. l2l. Springer, ix + l2g ppl lSgN3-5&lW7+2 (P), DM 19.00.

24 Dover Books in Print on Lineor Algebro ond Reloted Topics
As we go to press, the* ?A books are listed on the Amazon website htB://www.amazon.com as being in print. on somebooks Amazon offers a l0% discounr MR denotesMathematicat Reviews andOV original version.

Akhiezer' Naum ll'ich & Glazman, Izrail' lvlarkovich (1993). TIuory of Liruar Operaton in Hilben Space.In English.Translated from the luslian and with a preface by Merlynd IC Nistell. Dover, nv + 147 & iv + 2lg pp., trvo volirmesbound as one' ISBN wG6n4-6 (P)' $10.95. tMR 9ai:a700l, "Unabridged and unatrerpd republication- of the l!)61,1!)63 OVs in one volumel
Akivis, M. A- & Goldberg, V. V. ( 1977). An Introduction to Lincar Algebra &

from the Russian and edited by Richard A. Silverman. Dover, vii + 167
58:22o96. ov: Prenrice-Hall, lg|2; MR 50:130671

Campbell, Stephen L & Meyer, Carl D., Jr. (1991). Generalized Inverses of Iinear Transfomutions. C_rrected Reprint
Rlition. Dover, rti+/T2pp.,ISBN 0./F,ffi93_X (p), $S.95. MR92a15003. OV: 197i, MR80d:15003.1

Crowe, Michael J. (1994). A History of Vecar Arntysis: The Evolution of tlu ldea of a Vectorial System. Conected Reprint
E<lition. Dover, xvii + 27O pp., ISBN 048G6791G1 (p), $7.95. [MR 91j:01003.:.Slightly corrected reprint of the Dover
edition of 1985' which was an unabridgd and corrected republication' of the ova. t96;l, University of Notre Dasre
Press, "and which aontained a new Prreface by the author. The 1994 edition adds a publishen Note.- J

Tensors. Revised English Edition. Translated
pp., ISBN 0-49G63545-7 (p), $6.95. MR
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Cullerl Charles G. (190). Matrices and Lirear Transfomwtions. Reprint of the Second Blition Dover, xii + 318 pp., ISBN
0PB;G6f,3284 (P), $8.95. tMR 9lf:15001. OY: 1972, Addison-Wesley, MR 49:lfil03; First Blition: l966,Addison
Wesley, ix+227 pp.l

Deffrnan, John W. (1986). Intro&tcti,on to Lircar Algebra and Dffirential fouatioru. Dover, xii + 4{X pp., ISBN ()-48G
65191-6 (P), $1 1.95. [MR 87m:34001]

Eves, Howard Whifley (1980). Ekrrcntuy MatrixTlwory. Reprint Edition. Dover, xvi + 325 pp., ISBN 0.48ff39460 (P),
$10.95. MR 83d:15001. [OV: 1966, Allyn & Bacon, MR 33:7344

Faddeeva, V. N. (1959). Computational Metlnds of Linear Algebra.In English Translated from the Russian by Curtis D.
Benster. Dover, xi + 252 pp., ISBN 04864A42+1 (P), $7.95. MR 20:6777. OV: 1950, Gosndarstv. Izdat. Tehn.-Teor.
LiL, Moscow-I-eningad, ?'/}pp., MR 13:872g1

Gel'fand, Izrail'Moiseevich (1989). Izctures on Lincar Algebra. With the collaboration of Z.Ya. Shapiro. In Englistt"
Translated from the Russian by A. Shenitzer. Reprint Frlition. Dover, vi + 185 pp., ISBN G4F;Gffi2-6 (P), $7.95.
[MR 90j:15001. *Unabridged & unaltered republication of the 196l translation of the 1950 Revised Secord Edition (in
Russian) with the omission of nvo appendices; original English translation: 1961, Interscience, Huntington, NY, ix +
185 pp., MR23:A1521

Gerrard, A., and Burctr, J. M. (1D4), Introduction to Marb Methods in Optics,Dover, xii + 355 pp., ISBN 04866844'+4
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Reports on Linear Algebre Events Affended

Western Conodo Lineor Algebro Meeting
Kononoskis Villoge, Alberto, Conodo: June l0-l 1 ,1996

Reporf by Douglos R. Forenick ond Stephen J. Kirklond
The Western Canada Linear Algebra Meeting (W-CLAM) provides an oppornrnity for mathematicians in Western Canada
working in linear algebra and related fields to meet, present accounts of their re@nt rcsearctr, and to have informal discus-
sions. Although this meeting has a regional base, W-CLAM also attracts researchers from outside the area who come to the
meetings and develop contacts. The first two of these meetings were held in Regrna in 193 and Lrthbridge in 195. The
third meeting was held this past June in Kananaskis Village, Atbert4 and attracrcd about 25 participants from the rqron and
other parts of Canada, and also from the United States and Austria. l"ectures at this meeting were presented by J. Bondar, S.
Fallat, D. R. Farenick, G. C. Hua S. Kirkland,I. Krupnik, M. Krupnik, P. Iancaster, B. Li, J. J. McDonald, M. Neumann,
D. D. Olesky, L. Rodman, huline van den Driessche, and P. Zizler. The presentations at the meeting involved research in
linear algebra, matrix tr*ry, operator &*ry, combinatorics, mathematical chemistry, numerical analysis, and matix poly-
nomials. The next meeting of W-CLAM is tentatively planned for 1998 in Victoria British Columbia

From lcfi n rigftr; Bishan Li, Michael Neumann, Judi McDonald, PeterZizler, Steve Kirklan4 Shaun Fallat, Pauline van
den Driessche,IJiba Rodma& I-eroy Beasley, Hadi Ktnragani, Paul Binding, Michael Tsatsomeros, Peter Lancaster,

Dale Olesky, James Bondar, Doug Fareniclq Barry Monson, Ahmed Sourour, Mark Krupnik, and Guo Chun Hua
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3rd workshop on Numericol Ronges ond Numericol Rodii
Sopporo, Jopon: August 6;9,1996

Report by Kozuyoshi Okubo
The Third Workshop on Numerical Ranges and Numerical Radii was held in the Sapporo Guest House, Sapporo, Japan, on
August G9,1996. This Worlahop was organized by T. Ando and K. Okubo and was jointly sponsored by Hokkaido Uni-
versity of Education, Sapporo lnternational Communication Plaza and WONRA Fourdation The aim of this Workshop was
to bring together researchers on numerical ranges and numerical radii from different areas to exchange ideas on the subjecr
The Fint Workshop in this series was held at The College of William and Mary, Williamsburg, Virginia, in August 1992
and the Second at the University of Coimbr4 Coimbra, Pornrgal, in August 1994.1\e Fourth Workshop will take placr x
the University of WisconsirrMadison on June l-2, 1998..

In this Third Workshop 23 talks (9 at 45 minutes, 10 at 30 minutes and 4 at 20 minutes) were given by C. K. Li (College
of William and Mary), M.-D. Choi (Univenity of Toronto), S.-G. Irf, (Sung Kyun Kwan University), P. Y. Wu (National
Chiao Tung Univenity), J. da hovidencia (University of Coimb,ra), M. Uchiyama (Fukuoka University of klucation), M.
Takaguchi (Hirosaki University), I. Valusescu (Romanian Academy), C. R. Johnson (College of Mlliam and Mary), T.-G.
ki (Beijing Normal Univenity), B.-S. Tam (tamkang University), M. Cho (Kanagawa Univenity),T. Yamamoto (Holdsai-
Gakuen University), N.-K. Tsing (Univenity of Hong Kong), H. Nalszato (Hirosaki University), B. Cain (Iowa Starc Uni-
versity), M.-T. Chien (Soochow University), N. Bebiano (University of Coimbra), M. Fujii (Osaka Kyoiku Univenity), F.
Hansen (Univenity of C-openhagen), I. Suciu (Romanian Academy), T. Ando (Hokusei Gakuen University) and K. Okubo
(Hokkaido University of Education).

2nd Chino Motrix Theory ond lts Applicotions Conference
Jilin, Chino: August 12-1 6, 1996

Report by Bit-Shun Tom

The Second China Matrix Theory and lts Applications Conference was held at a summ€r resort near the famous Songhua
River in Jilin, China, on August 12-16,1996. CIhe First China Matrix Theory Conference was held at Huangshan in Anhui

Province, China, in August 1994. ) This Second China Matrix Theory Conference was organized by a national committee,
and was jointly sponsored by the Mathematics Departments at Jilin Normal College and at the University of Science and

Technology of China, under the support of the Chinese Mathematical Society. There were eighty-one participants coming
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from various parts of the country, including almost all the intemationally known matrix theorists. Abraham Berrnan
(technion-Haifa) also auended the conference.

The program consisted of 16 forty-five minute talks, together with 25 twenty-minute contributed talks in two parallel
sessions. The forty-five minute talks were presented by: Abnatram Berman, Gong-Ning Chen, Chongguang C;ao, Hua Dai,
Liping Huang, Tian-Gang ki, Jiongsheng Li, Wen Li, Zrongxiao Ji4 Erxiong Jiang, Bit-Shun Tam, Wenting Tong, Boy-
ing Wang, Guorong hg, Moucheng 7,hang, and Zhong Xu. These talks covered various topics of matix theory and its
applications and were mainly focused on the following areas: numerical linear algebra, matrix analysis, combinatorial ma-
trix theory, and ma&ices over rings or fields. An enjoyable visit to Songhua Lake was arranged in the afternoon of the third
day of the conference.

As otighally planned, the Chinese Linear Algebra Society (CI-AS) was successfully established during the conference.
The aim of this Society is to promote linear algebra activities in China and to establish connections with ILAS and also lin-
ear algebraists in other countries. By election the first President of CLAS is Erxiong Jiang of Fudan Univenity (Shangfrai).
There are four Vice-Presidents: Jiongsheng Li (Univenity of Science and Technology of China), Bit-Shun Tam (tamkang
University), Wenting Tong (Nanjing University), and Boying Wang (Beijing Normal Univenity). The secretary is Mingxian
Pang (Jilin Normal College). Zhexian Wan (Institute of Mathematics, Chinese Academy of Scilnces) was invited to become
the Honorary hesident of the society.

Some 142 papers (mostty in synopsis form) were submitted to the mnference and were carefully rcviewed by an aca-
demic committee. From these, gl papers were selected and appeared in the Proceedings of the Second China Marix Theory
and lts Applications Conference, published by Jilin University Press. Participana of the Conferen@ were glad to receive
pri'or to the conference sixry free copies of the 1996 summer issue No. 17 of bnage,in which there appear several articles on
Unear Algebra in China
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6th ltAS Conference-Chemnitz, Germony: August 14-l 7 , 1996

Report by Volker Mehrmonn
The Sixth Conference of the Intemational Linear Algebra Society (It AS) took place in Chemnitz (formerly IGrl-Mam-

Stadt), Germany, at the Technical Univenity Chemnitz-Zwickau, August l+17,1996.

Alogether lg9 participants from 32 cormties enjoyed a stimulating conference that covered a wide range of topics- Spe-

cial emphasis was laid on Numerical Linear Algebra and Computational Algebra The oonference featur€d 18 invit€d plenary

lectures and 4 minisymposia with together t+ t-ectores. Furthermore, 101 contibuted talks in 10 different opics were given

and a panel discussion on 'aspecB of Teaching Unear Algebra in the USA and Europe" was held.

Highlights of the meeting were the presentations of the llans Schneider prize lecnre by Mchael Boyle, who sbares the

prize iitrr oavid tlandelman and Bob Thompon, the Olga Tarssky-Todd loc0rr€ given by Robert Guralnick on 'Traoes and

Generations of Matix Algebras," and the illuminating plenary lectures which discussed several recent developmen8 in vari-

ous aneas of linear algebra such as symbolic metrroosliigenvalue problems, finite difference equations, combinatorial matrix

fr*ry, geometric optimization, matix inequalities, perturbation th*ry, oomputer algebra' iterative methods' and linear al-

gebra in control theory.

Fo'r minisymposia and many interesting contibuted talks completed the program. The plenary lectures, as well as

many of the other talks, demonstrated that unearAlgebra is a very active area of research both in the basic theoretical and

the applied direction.

The social prognm consisted of a reception gponsored by Elsevier Science), an excursion to tbe castle Augustusburg

(which unfornrnately srffered from heavy rain), and a farewln party ard banquet at the historic chemni?rr Hof' Bertram

Huppert delivered a very int€resting afterdinner talk covering topi"r ito* Linear Algebra notes on American toilet paper at

the end of world war II to locat Saxonian art in particul.r i rrpn t"r in some of the churches in the chemnitz region'

Selected Fortheorning Lineer Algebra Events

ILAS Symposium on Fost Algorithls for control, signols ond
lmoge Processing & llMs/cMS Sesion on Lineor Algebro

Winnipeg,Monitobo,Conodo:Juneff i '1997
The ILAS Symposium on Fast Atgorithms for Control, Signals and Image hocessing t"ill F held in winnipeg' Manitoba'

canad4 June 6-g, 1gg7, followed by the n AS/IIMS Session on Lind Algebra fo1 the canadian lvlathematical Society

(cMS), June 9, 1997, oryaniz-edby Institute of Industrial Mathematical Scienies (IIMS) at the University of Manitoba' Par-

ticipating Institutions or-nus are: Manitoba Hydro, Atomic Energy.of canada lld-, Faneuil ISG Inc. and the Red River

Community College. The objective of this ,,,"tng is to bring tog&n"t people from th9 areas of Control Theory' Sienal

and Image hocessing, and compuational unear el-geura to discuss recent-advances, rends, and future directions for researclt

on fast algorithms. This will offer a unique opportriity for interaction among these groups and will povide a forum of in-

terdisciplinary communication that should €,ncourage res€arclrcrs to develop a new sense of participation and a new perceP

tion of these ax€as as closely related scientific disciplines. The symposiurn-will feature a special emphasis on modem meth-

ods in scientific computing and linear algebra relevant to digiat controt, signal and image-p'rocessing' For such applications

it is important to consider ingredients suctr as-(i) sophistilred rnatrrerniicat models of the problems, including a priori

knowledge, (2) rigorous mathimatical theories to urroinuno the difficulties of solving problems which are often ill-posed'

and (3) fast algorithms for either real-time or data-massive computations. Aspects of each o! these three ingredients will be

discussod by speakers in the symposium by *ov or short courses, inviteiland contibuted loctures, and invited ard con-

tributed mini-symposia on relevant topics. on June 6 a set of tutorial short courses will be given'

The Summer Meeting of the canadian Mathematical Society (cMs) is being held in winnipeg on June 7-9, lg7' ^nd

hence overlaps with the ILAS workshop on June z-8. A cMs session on unear Algebra organized by II'AS/IIMS will be

held on June g, lwT.Tbewinnipeg symposium and short courses are the first of Gir kind for IL,As' on June 6 there will
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be an ILAS Workshop which will be open to prticipants of CMS. The main speaken are Roger Horn and Paul Van
Dooren. The Registnation Fee is $150.00. An additional $60.00 will enable ILAS participants to attend the CMS Summer
Meeting.

Sponsors: Institute of Mathematics and iB Applicafions (IMA), The Fields Institute, Centre de Recherches Math6,ma-
tiques (CRM), Manitoba HVDC Research Center.

InvitedSpeel<crs.'EleanorChu (Guelph), M. Hanke (Germany), Simon Haykin (Mcl\daster), LindalGrtrman (Bell labs),
ChrisopherPaige (McGill), Haesun Park (Minnesota),AIi Sayed (UCSB), G. W. Stewart (Ir,Iaryland).

Slnrt Courses: Stephen Boyd (Stanford), Ra5rmond Chan (Chinese University of Hong Kong), Tom Kailartr (Stanford),
Byron Welsh (Air Force Institute of Technology).

Invited Mini-Symposra; N. Nichols (Reading), B. Datra (NIU), G. Heinig (Kuwait), J. Nagy (SMU), p. Van Dooren
@elgrum), F. Luk (RPI).

Progratn Convaittee Co'Clwirs: Dianne O'IJary (Maryland), Robert J. Ptemmons (Wake Forest); Members: Moody
Chu (NCSU), B. Dat0a (NIU), Brent Ellerbroek (Air Force Phillips Lab.), G. Heinig (Kuwait), Franklin Luk (RpI), Ilaesun
Park (Minnesota)' Ali Sayed (UCSB)' P. N. Shivakumar (Maniroba), Paul Van ooo*n (Univenitd Cattrolique de louvain,
Belgium)

Organizing Committee Chair: P. N. Shivakumar, Dircctor, IIMS (Manitoba); Members: Tom IGilattr (Stanford), peter
lancaster (C-algary), Dianne O'tsry (Maryland), Bob Plemmons (wake Forest), Hans Schneider (Wisconsin).

Incal organizing corwnittee clwir: P. N. Shivakumar, IIMS, Members: S. Kocabiyik (Applied Mathematics), e. ye
(Applied Mathematics)

Accotntndatiou Holiday Inn South, 1330 Pembina Highway, Winnipeg, Manitoba, Canada R3T 284; tnl: eM) 452-4747 (call collect), FAX (204) ?BLZISI: $75.00 per nigha single/doubli n"as" make your reservations directly with thehotel' For registered hotel gu€sts 0o use the free Hotioayinn sorith shuttle from and to ne eirport please contact the hotelinadvance.

AII inquiries regarding the meeting, including those on oonfributd papers, should be addressed to: p. N. shivalrumar,Director' Registration forms should be sent to: Mrs. s. Henderson, conference coordinaror. Address for both is as follows:Institute of Industrial Mathematical Sciences, Univenity of Manitoba, 420 Machray Hall, winnipeg, Manitoh, canadaR3T 2N2; tel: (20/.) 47+6l24,FAx (204) n5-wtg,insmath@cc.umanitobaca; htp://www.iims.umanirobaca

ATLAST Lineor Algebro workshop

Modison, Wisconsin, USA: July 30_ August 2, 1gg7
The ATLAST Linear Algebra workshop will be held at the university of Wisconsin, Madison, wisconsin, uSA, Jdy 3gi.August 2,lg7. The rtrorkshop Prresenter is ula Roberts. ATI-Asr is an NSF hiect to Augment the Teaching of LinearAlgebra through the use of Softrrare Tools. This is the sixth year of the ATI-AST wo*srropi. so far over ao6laculty na-tionwide have participated in 14 ATLAST workshops and apiroximately 50 of these faculty have also participated in one ofnvo invited ATH'ST Developen wor*shops held during tnJsum.ets of 1994 and l9!b. A third Developers workshop isplanned for June 25-?3 at the university of californi4 san oiego. worlahop participants learn about existing sofhvare forlinearalgebraand are trained in the use of the MATLAB softrvarre package. Attendees'will design classroom lessons that in-corporat€ cornputer softwarc malcing use of ATI-AST materials that were develo@ in previous workshops. These materialsare included inATr'AST Computer Exercises for Liruar Algebraby Steven kon, Eugene Herman ard Richard Fa.lkenberry
[Prentice Hall, xxii + 219 pp.,ISBN Gl3-270273-B (p),$tO.OO, ig96t. A selection of rhe lesson plans thu are developedwill be included on the ATI-AST Web pge and some may also be included in the next edition of the ATI-AST book Thefirst two days of the workshop will be devoted to learning to use MATLAB and leaming how to irrcorporate software intoIinear algebra classes- Therre will also be discussions on gJneral teaching issues and lineai algebra curriculum. The last trvo
lavs of ttrc workshop will be spent working in teams to design lesson plans. The ATI-AST noj"", provides room and berdfor participants atlending the workshops. The ATL,Asr d;ect olrector is steu"n r 1}i-ioo u," Assistant Director isRic-hard Faulkenberry. Both are in the Mathematics Depr oi the university of Massachusetts-Dartmouth. The ATLASTproject has been supported by trvo National Science Foundation Faculty Enhancement grants and an Education Seed Grantfrom the International Liaear Algebra Society. Royalties from the ATI-Asr book are also usea to support the projecr Allteachers of rmdergraduate linear algebna @urses at colleges or univenities in the USA are invited to apply for the worhshop.
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The workshop is limited to thirty participants and larc applications will be accepted on a space available basis. More in-
formation about the ATLAST Project and an application form are available from the ATLAST web pqgs www.umassdedr/
SpecialPrograms/ATlAsT or by contacting Steven J. Leon, ATLAST Pr,oject Director, Depr of Mathematics, University
of MassachusettFDarfinouth, North Darfnouth, MAU2747-23fi), USA; FAX (508) 9I0I6917,ATI--AST@LJMASSD.edu

Sixth Internqtionol Workshop on Motrix Methods for Stotistics

lstonbul, Turkey: August l6-1 7 , 1997

The Sixth International Workshop on Matrix Methods for Statistics will be held in The Marmara Hotel, Istanbul, Turkey,

on Saturday, August 16 and Sunday, August I7,l97,the weekend immediately preceding the 51st Session of the lnterna-

tional Statistical Institute (ISI). For their support of this Worlahop we are grateful to the Turkish Scientific and Technical

Council CIUBITAK), the Turkish Statistical Society, and the International Linear Algebra Society (II-AS). The Scientific
programme Committee for this Workshop comprises R. William Farebrother (Victoria University of Manchester, England)'

Simo Rrntanen (Univenity of Tampere, Tampere, Finland), George P. H. Styan (McGill University, Montr€al, Qu€bec'

C-anada), and Hans Joachim Werner (University of Bonn, Bonn, Germany; chair). The Local Organizing Committee com-

prises nU Akdeniz (Cukurova Univenity, Adana Turkey; chair), Omer L. Gebidioflu (Univenity of Ankara Ankara

iurkey), and Cemil yapar (Karadeniz Technical Univenity, Trabzon, Turkey). This Workshop is the sixth in a series. The

previous five Workshops were held as follows: (l) Tampere, Finland: August lgm, (2) Auckland, New Zealand: December

lWZ, (3)Tartu, Estonia: May Igg4, (4) Montn6al, Qu6bec, Canada: July 1995, and (5) Shrewsbury, England: July 1996'

The purpose of this Sixth Workshop is to stimulate research and, in an informal setting, o foster the interaction of re-

searchers in the interface between matrix theory and statistics. This workshop will provide a forum through which statisti-

cians working in the areas of linear algebra and matrix theory may be better informed of the latest developments and newest

techniques and may exchange ideas with rcsearchers from a wide variety of countries. selected fully-refereed papen from this

worksirop will be published in a special Issue on Linear Algebra and statistics of Linear Algebra aild Its Applications-

Theworkshopwillincludeinvitedandcontibutedtalks.Thenumberoftalks may be resticted by limitations of time'

These talks and the informal workshop atmosphere will grrarantee an intensive exchange of ideas. The official language of

the workshop is English. The Marmara Hotel Istanbul iJone of the best venues for incentive and congress gtherings with

its extensive meeting, business and conference facilities and is situated right in the centre of Istanbul. The Marmara provides

all the services expected from a leading five-star intemational hotel. ThJroof-top Panonma Restaurant serves higb-quality

food and offers breath-taking views, *hil" tt" Lobby Bar is a pleasant place for afternml tea and evening drinks' The Mar-

mara has 390 well decorated rmms and 32 suites. The hotel also runs the Esma Sultan Yali, a marvelous banqueting venue

by the edge of the BosPhorus.

Istanbul, the only city in the world built on two continents, encompasses a range of people who fully embody the diver-

sity of cultures as well as the friendliness and hospitality found througirout the land- with the transfer of the Roman capital

from Rome to Byzantium, Istanbul entered worldiistory. From then on it has enjoyed greatfame as the capital, first of the

Byzantine Empire and then of the onoman Empire. Thiprecious relics of the three Empires is reflected in its museums' an-

cient churches, and mosques. Isanbul is the oiy centre in the world to unite spiritual universality and the beauties of nature

and art as manifested in me rroty relics of Islam. Mighty mosques, churches of highest artistic value, the old temple re-

mains, magnificent luxury palaces, patriarchates and synagogues make Istanbul a centre of universal religion' Both as a

magnificent historical cente, ano as a t*cinating and nvay mooern city, Istanbul is also a ymque link between the exotic

orientand modern occidenr The colourful craio gazaar with 4000 shops is bewiqhine with ia wide selection of goods,

from simple handicrafs to ttrc most sophisticated jewelry. comeand join us in this fascinating oentre of culn[e and see for

younelf how very enjoyable it is to beln Istanbul. 'Hos geldiniz!", that is "Welcome to Turkey'"

you are also invited to visit our website http://eos.ectuni-bonn.de/werner.html, where all available information about

this workshop will be updated frequently. To receive or to- serid an attractive postcard from Turkey visit

http://www.turkey.org/postcard/postcards.htmi. Requests for more information concerning the scientific prognrm' as well as

any organizational qu"rtio*, stroutO be directed to: Hans loactrim Werner (Chair of the Workshop Programme Committee)'

Institute for Econometics and operations Research, Econometrics unit" t-lnivenity of Bonn, Adenauerallee 2M2,D-53113

Bonn, Germany; or470@unitas.or.uni-bonn.de; FAX q4g 223 73gl8g or Fikri Akdeniz (chair of the l-ocal organizing

Committee) Depr of Mathematics, Qukurova University,01330 Adana Turkey; akdeniz@pamukcc'cu'edu'tr, FAX +90

322338ffi70.

r8
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4th Kolomozoo Symposium on Motrix Anolysis ond Applicotions

Kolomozoo, Michigon, USA: October 24-25, lggT
The Fourth Kalamazoo Symposium on Matrix Analysis and Applications will be held at Westem Michigan University,
Kalamazoo, Michigan, USA, October 2+25,1997. Principal Speakers: G. w. Stewart, University or naarytano; N. J.Higham, University of Manchester; Charles R Johnson, rne cotiege of william & Ivrary; Charles r. van 6an, Cornell
University; Henry wolkowicz, University of walerloo. We invite trr" pa.ti"lp"tion of both specialists and non-specialists
interesrcd in marix analysis and its applicarions to other fields. Abshacts for 2o-minurc cont iUut"A a11s shoutd arrive by15 August 1997'F-mul submission (reX, raTeX or PostSoipt) is welome. Graduate sfirdents are encouraged to submitabstracts for consideration. Prreceding the symposium ,at4pnon Thunday, 23 october l9g1, will be a university visitingScholar lecture by G. w. stewart (univenity of Maryrandi. A banquet is planned for the Friday evening, october ?A, lw7.organizing committee: Nil Mackey' John Petrc andTom nicnanabn (western Michigan univenity). To submit abstractsor for further information @ntacc Niloufer Mackey, Dept. of Mathematics & satisiics, western Michigan university,Kalamazm, MI49m8-5152;nl. mackey@wmich.edu; tei:61G3g7-45c1, FAx6163g7-4530.

4th workshop on Numericol Ronges ond Numericol Rodii

Modison, Wisconsin, USA: June l-2, lggg
The Fourth worlshop on Numerical Ranges and Numerical Radii wiil be hgld in the Dept of Mathematics, university ofwisconsin-lvladison, June I (MondayFJune 2 (fuesday) ,lgXS,in conjunction with the 3eventtr ILAS meeting (June 3{,1D8)' The aim of the workshop is to bring researchers on numerical ranges and numerical radii frorn different (researcrr andgeographic)areaslogethertoexchangeideason the subjecr In particular, we would like to: (a) Study and explore applica-tions of the rcsults on various kinds of generalizeo numiricat 

"-go 
and numerical radii in different branches of science. (b)Discuss existing mathematical tools and techniques and try to g"i"ot" new metlods to handle problems on numerical nngesand numerical radii' (c) Develop possible d,n.o--l* or irnputer projects on numerical .ogo and numerical radii appropriate for the undergraduafe or graduafe level. (d) Erchange resead; poblgms, ideas and experienoe on the subjecr Theorganizer will try so apply financiat support for the participants. updated information of the workshop will be posted on:http://www'math'wm'edu/^ckli/wonrahtml. If you pian to utt"no n" worlcshop orif you want to receive more informationby e-mail, please contact chi-Kwong Li' DepL oflMathematics, The collegi or vrrittiam and Mary, williamsburg, vA23 187, USA ; ckti @ marh. wm.edu, tat. e 57) ZZt _2U2, FAX (75i) 2ZI _2gt[g.

2nd Internotionof Conference on
Motrix-Anolytic Methods in stochostic Models

Winnipeg, Monitobo, Conodo: July 24_25,199g
The second International conference on Matrix-Anatytic Methods in stochastic Models witl be held in winnipeg, Ivtani-toba Canada July 2425,1998. sponsonhip has been requested from TR labs, BNR, u of M, GM, Ford, GMI, and NSF.This conference wilt provide an international forum for the presentation of recent results on Matrix-Analytlc Methods instochastic Models and the related algorithmic analysis and implementation with special emphasis on applications in com-munications engineering, pnoduction and manufacfiiring engineering. specifrcally, tn" topl"r'or in*rest include but ar€ notlimited to: Manix-Analytic Methods in queueing models,-telecom--m,ri*tionr, rodelting reliability problems, risk analy-sis, production and inventory models. There wilt be several tulorials by leading risearcfren covering several topicsrangrng fiom phase type distributions to current trerds in manix-anatytic methbds inciirong firing distributions. hospec-tive authors are invited to submit FIRST extended abstracts (between 3 an<!5 pages in tengd) to: Dr. A. S. Alfa, Dept ofMechanical and Industrial Engineedng, university of IManitoba, winnipeg, Manitoua, c^;d"R3T 5v6; .u9l: eM) 47+9803' FAx Q04) n5-7507, alfa@cc-umanitobaca Based on these exrcooeo absrracts, iun papen will be solicited from theauthors' Manuscripts wilt be rcfereed anrc only papen of high quality will be accepted for preienation at the conferenoe andfor inclusion inthe prrceedings. which will be published.
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Deadlfuafor Paper Submission'August 15, lW7. Notification of Acceptance.. January 15, 1998. Canara Ready pqer
Due: Apil15, 1998. ConferenceChairran: A. S. Alfa, S. Chakravartfry, alfa@cc.umanitoUaca schakrav@novagmi.edu;
tel: Qu) 47+9t3O3, (313) 762-7W; FAX (20a) 275-7507, (8tO) 762-n96. Conference kcretary: Bev Dunlop, tel: (20a)
47+6630, FAX (204) n5-75U7, bdunlop@bldgeng.lanl.umanitobaca Scicntific Advisory Committee: A. S. Alfa B.
Meini, S. Asmussen, R. Nadamjan, S. Chalcravarthy, V. Naoumov, J. E Diamond, M. F. Neuts, S. Hantler, V. Ra-
maswami, M. Johnson, B. M. Rao, U. Krieger, H. Schellhaas, V. G. Kullerni, B. Sengupt4 G. Iatouche, D. H. Shi, D.
Liu, P. G. Taylor, D. M. Lucantoni, K. S. Trivedi, F. Machilrara and y. e. Zrao.

lnfernefionel Calender of Euents in Linear Agenra & Related Topics
For more information visit the ILAS Information Center (IIC) Database, http://math.technion.ac.il/iic, and the Netlib Con-
ferences Database: http://www.netlib.org/confdb/Confercnces.html. For more information please contact the address(es) in
square brackets.

1997
June 6'{: lMnnlpeg, Monilobo. International Linear Algebra Society (II-AS) Symposium: Fast Algorithms for Con-

trol, Signals and Image hocessing. [P. N. Shivakumar,Institute of Industrial Mathematical Sciences, University of Mani-
tofu,, 4219 Machray Hall, Winnipeg, Manioba, Canada R3T 2N2; insmath@cc.umanitoba.ca; http://www.iims.umani-
toba-ca/j uneST8program.htmll

June 9: Winnipeg, Monilrcbo. Canadian Mathematical Society Special Session on Linear Algebra Speaken include Q.
Ye, R. Hom, P. Van Dooren, J- McDonal4 B. Shader & S. Kirkland. tP N. Shivakumar,lnstitute of Industial Mathemat-
ical Sciences, University of Manitoba 420 Machny Hall, Winnipeg, Manitoba, Canada R3T 2N2; http://camel.math.ca
insmath@cc.umanitobacal

inre 21-272 Dundee, Scotlqnd. lTth Bienniat Conference on Numerical Analysis. Univenity of Dundee. Special In-
vited Lrcture in Honour of A. R Mitchell to be given by Gil Strang. [htp://www.mcs.dundee.ac.uk8080/qaconf4

June 24.30: S[. Pebrcbulg, Russlo. International Algebraic Conference d€dicated to ttrc 90th birthday of Dmiti Kon-
stantinovich Faddeev (1907-1989). Special session dedicated to the memory of Vera Nikolaevna Faddeeva (190G1983). IA.
V. Yakovlev, Chairman of Coordination Committee Doctor of Physics and Mathematics, St Petersburg Branch of the
Sreklov Mathemuical Institute (POMI), Fonanka 27,I9IOLL St Petersburg; lurje@pdmi.ras.rul

July 14-18: S"lonford, Collbmb. SIAM:45th Anniversary and Annual Meeting. Stanford University. Organized by
Gene H. Golub & William M. Coughran. ISLAM, 3600 University City Science Center, Philadelphia" PA 191@2688;
meetings@siurm.org, http://www.siam.org/meetingsl

July 3tFAugust 2: Modlson, Wisconsin. ATL,AST Linear Algebra Workshop. [Steven J. I-eon, ATLAST hoiect Di-

trector, Dept of lvtathernatics, Univ. of Massrrchuset8-Dartnouth, North Dartnouth, MA W47-2300; http://www.

umassd.edu/ATl,AST/welcome.html, ATI-AST @LJMASSD.edul

Augusl 16-17: lsfonbul, Turkey. Sixth Intemational Workshop on Matrix Methods for Statistics. Marmara Hotel Is-

tanbul. [Hans Joachim Wemer (Chair of the Workshop hogramme Committee), Institute for Econometrics and Operations

Research, Econometrics Unit, Universitit Bonn, Adenauerallee W\ D-53113 Bonn, Germany; or470@unitas.or-uni-
bonn.de; http//eos.ectuni-bonn.de/werner.htttll

August lb25z lsilonbul, Iurkey. 51st Biennial Session of the International Statistical Institute (ISD. Ltitri lcrdar Is-

tanbul International Congress Center. fNational Organizing Committee, Stale Institute of Statistics, Necatibey Cad- No.

114, 06100 Ankara; isig/@die.gov.tr, http://www.die.gov.tr/ISVisi-i.htmU

Aqgust 2V23: Odesso, Ulaoile. [,Iark Krein International Conference on Operator Theory and Application* [Vadim
Adamyan, Institute of Mattrematics, Univenity of Odessa ul. Petra Velikogo 2, n0rcO Odessa, Ukraine; FAX (380) 482-

2382ffi , laein@imem.odessa.ual See Irnage I 7 : I 9.

Sepfrenilrel 2+26 Kqiserstoulern, @rmony. Operators, Systems and Unear Algebra Three Decades of Algebraic

Systems Theory-In Honour of Professor Paul Fuhrmann on the Occasion of his 60th Birthday. lEva 7*4 Depr of Math-

ematics, University of l(aiserslautem,D4763 Kaiserslautemiznrz@mathernatik.uni-kl.del

Oclrober 6€: Son Jose, Colibrnicl IVIATLAB Confererrce. Opportunity to l€am new features and capabilities of

MATL-A,B 5, Simulink 2, and toolboxes. Karen Tuttle, Corferene Managen http://www.mathworks.com/confl

1 8
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October 2l-29. Kolomozoo, Mlchpon. Univenity Visiting Scholar lecture by G. W. Stewart & 4ttt Kalamazoo
Symposium on Matrix Analysis and Applications. lNilortrer Mackey, Dept. of Mathematics & Scatistics, Western Michi-
gan University, Kalamazoo, MI 490ffi-5 152; nil.mackey@wmich.edul

Ocfober 2Ft{oventcer l: Snowbird, lrfoh. Sixtb SIAM Confercnce on Applied Linear Algebra Snowbird Ski and
Summer Resorl ISIAM, 3600 University City Science Center, Philadelphi4 PA 1910+2688; meetings@siam.org,
htp://www.siarr.org/meeti ngs[a97 Aafilhome. html

I 998
Jonuory 5,4: Hoifu, lsroel. Tenth Haifa Manix Theory Conference. Dept of Mathematics & In$iut€ for Advanoed

Surdies in Matlrcmatics, Technion. Organizing Committee: Avi Berman, Moshe Goldberg, Danny Hershkowitz (Chair),
I-eonid [,erer, Raphael Loewy, and Abnaham Zaks. tDept of I\4athernatics Techniorplsrael Institute of Technologa, I{aift
3?ffiO; hershkow @tx.technion.ac.il, htQ://math.technion.ac.il/iicl

Jonwry 10-13: Bollimore, ltlorylond. Joint l[athematics Meetings: American Mathematical Society (AMS) & Math-
ematical Association of America [H Daly, AMS, PO Box 6887, hovidence, RI02904-6887; meet@math.ams.org]

June l-2: ModFon, lf,isconsin. Fourth Workshop on Numerical Ranges and Numerical Radii. Dept of IVtattrematics,
Univenity of Wisconsin [Chi-Kwong Li, Dept of Mathematics, The College of William and Mary, Williamsburg, VA
23 lg7 i hup://www.math.wm.edu/-ckli/wonra htrnll

June 3-5: Mqdison, Wlsconsln. Inrcrnational LinearAlgebra Society 0t AS) Conference. [RA Brualdi, Dept. of l\[ath-
ematics, Univ. of Wisconsin, Van Vleck Hall,480 Lincoln Drive, Madison, WI53706-1388; brualdi@math.wisconsin.edul

Juty 2biE: Wnnlpeg, lvlonfbbo. Socond International Conference on Matrix-Analytic Methods in Stochastic Models.
[A. S. Alfa Depf of Mechanical and Indusnial Engineering, University of l{anitoba, Winnipeg, Manitoba R3T 5V6;
alfa@cc.umanitobacal

Augtsf l|!-.27:. Berlln, Gqmony. International Congress of Mathematicians 1998 (ICM'98).

I 999
July lF22: Borcelono, Spoin. Intemational Unear Algebra Society (ILAS) Conference. Organizing C-ommittee: M. Is-

abelGarcia-Planas(Co-chair),ThomasJ. kffey (Co-chair), Paul Van Door€n, Nicholas Higham, Roger Horn, M. Dolon
M"gt"t, Joeep Ferrer, Fernando Puerta, Rafael Bru & Ion Zahlla lRichard A. Brualdi, Dept of Mattrematics, Univ. of Wis-
consin, Van Vleck Hall,480 Lincoln Drive, Madison, WI5370G1388; brualdi@math.wisconsinedul

August 7{: Iompere, Flnlrnd. International Workshop on Matrix Methods for Statistics. [Simo Puntanen, Depr of
Mathematical Sciences, Univenity of Tampere, P.O. Box 607, FIN-33101 Tampere, Finland; sjp@uta-fi1

Augusl l(Fl8: Hehinkl, Finlrnd. 52nd Biennial Session of the Inrcrnational Statistical Institute (ISI). [Simo Puntanen,
Depr of Mathematical Sciences, University of Tampere, P.O. Box 6ffi, FIN-33101 Tampere, Finland; sjp@utafi, hup://
www.stafVisi99 after c. mid-June 1997.1

2002
Dqtes TBA: Aubum, Alobomo. International Linear Algebra Society Conference: Challenges. tFrank Uhlig, Dept of

Mathematics, Aubum Univenity, Alabarq AL368l;%5310; uhligfd@mail.aubum.edul See Image 16:28.

Why do I wont to be o lineor olgebroist?

CHI-KwoIs LI has asked the editors of Image, following an idea of Paul Halmos, to solicit answers !o the question: "Why
do I want to be a linear algebraist?- Sample answers are: (l) I like the linear algebra community, (2) Doing linear algebra
makes me rich, (3) I like the subject because: (a) it has applications in XXX, (b) there arc many interesting theoretical ques-
tions such as YYY, (c) the problems arc easy to understand and formulate4 (d) different techniques can be use{ erc. Ttre edi-
tars of Inuge will do a statistical analysis of the answers received, and will report the resul(s) in the next issue(s) of bruge.
In particular, we would like to see what is (are) the most popular and most peculiar answe(s). Please send all solutions by
e-mail 0o George Styan at styan@math.mcgill.ca
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Linear Algebra And lts Applications, Second
Edition
David C. Lay
University Of Maryland At College Park
0-201-82478-7

Now in an exciting new edition,I'ay continues the
first edition's success in building student confidence
in the abstract concepts of linear algebra. The sec-
ond edition also offers greater flexibility, over 200
technology exercises, and adds to the strong geo-
metric emphasis of the text. Ity't unique column
definition of matrix multiplication is unmatched.

Nrw pon 1997

Linear Algebra With Applications, Second Edition
Charles G. Cullen
University O f P ittsb ur gh
0-673-99386-E

This clear, unintimidating introductory text is dis-
tinguished by its strong comPutational and applied
approach. Suitable for a sophomore-level course in

linear, matrix, or computational algebra, it PrePares
students for further study in mathematics, comPut-
er science, chemistry, or economics.

eor Algebro

Linear Algebra: An Interactive Iaboratory
Approach With Mathematica@

Iohn R. Wicks
North Park College
0-201-460/9r-2

This text provides a concrete foundation for each
concept in linear algebra through first-hand experi-
mentation, observation and discussion. It is an
interactive learning system with two comPonents: a
paperbound text and a comPuter disk containing
Mithematica Noteboola and packages of Pre-Pro-
grammed commands.
@ 1996

Linear Algebra, Third Edition

Iohn B. Fraleigh and Raymond A. Beauregard,

both of the Ilniversity of Rhode lsland

0-20r -52675-r

This evenly paced book introduces students to key

concepts early-before they are abstracted. This

builds students' confidence slowly and gives them a

foundation for mastering topics in both concrete

and abstract settings.
@ 1995

+-ADDlsoN-wEsLwY Y 1 lacob Way' Reading,MA 01867 ' (617)944-3700

MATH @AW.COM' http ://www'aw.c omlhe



ss ential Muthemutics Titles
hom Gordon und Breuch

Now Announcing CD-ROM Archive-.
LINEAR AI\D MT}LTILII\EAR ALGEBRA

Editor-in-chief: William Watkins
Deparfinent of Mathematics, California State University, Northridge, California, USA

Publishes research papers, research problems, expository or survey articles at the research level, and reviews of
selected research-level books or software in linear and multilinear algebra and cognate areas. Contributions
include spaces over fields or rings, tensor algebras or subalgebras, nonnegative matrices, inequalities in linear
algebra, combinatorial linear algebra, matrix numerical analysis, plus other areas including representational
theory, Lie theory, invariant theory, and functional analysis. Linear and Multilinear Algebra is addressed to
mathematicians in both industrial and academic worlds.

4 issues per volume . ISSN 0308-1087 . Current Subscription: Volume 4344 (1997). Base List Rate* per volume: US$407 (ECU339)

*Special society rates of US$118 (ECU98) available for members of the International Algebra Society and
the American Mathematical Societv.

EXERCISES IN ALGEBRA:
A COLLECTION OF E)(ERCISES IN ALGEBRA, LIIVEAR ALGEBRA
AND GEOMETRY

Yolume 6, Algebra, Logic and Applications

Editor: Alexi I. Kostrikin
Department of Mathematics, Moscow State University, Russia

Contains more than two thousand exercises in algebra. Each of the three sections contains not only standard
exercises, but also more difficult exercises which are listed at the end of sections. Gives results of calculations. a
list of notations and basic definitions at the end of the book.

Contact the publisher to obtain afree 60-day textbook qamination copy

1996 .480pp

Cloth ISBN 2-88449429-9. US$170 / f,102 /ECU37
Paperback ISBN 2-88449-030-2. US$48 I f,29 | ECU37

TOOR.DER:

North/Souah Anerica @OOKS) University ofToronto Prcss, 250 Sonwil Drive, Buffalo, NY 14225, USA Tel: +l 800 565 9523 Fax + I g0O 221 99E5
<utrbooks@gpuutcc.uolonto.c> (JOURNALS) International h$lishers Distributor, PO Box 27542, Newark, NJ 07101-8742, USA
Tel: +l 800 545 8398 Fax: +l 215 750 6143 Europe/Middle EasUAfrice @OOKS) Ma$ton Book S6vices, Ltd, PO Box 269, Abingdon, Oxon Oxl4 4yN,
UK Tel: +44 01235 465 500 Fax: +44 01235 455 555 (JOURNALS) Intcnational Publishers Disnibutor, PO Box 90, Rcading, Bcr&shirc RGI 8JI. UK
Tel:+4401189568316 Fax:+rl40l18956S2llAsirlntemationalhrbtishenDistriburor,KentRidge,pOBoxllEO,siagaporegll106

Tel: +65 741 6933 Fax: +65 741 6922 Austretie/l{cw Zeatend @OOKS) Finc Arts Prcss, PO Box 480, Roseville, NSW 2069, Austsalia
T€l: +61 29417 1033 Fax +61 29417 1045 (JOURNALS) see Asia above. Japan Yohan (West€m Publications Dishibution Agency), 3-l+9, Okubo,
Shinjuku-kq Tolqo 169, Japan



Primal-Dual
I nterior-Poi nt Methods
Stephen f. Wright
"This is abeautifully crafted book on a spe-
cialized but oery important topic.
Prirul-dwl methods are nou) recognized
by both theoretkians and practitioners as
tlu best aoailable intdor-point trutlnds for
Iinear programming. Stme Wright's book
is retnarlublebecause it danystifire aotry

actioe curent rnearch f,rea, syntlnsizing tlu impor-
tant contributions and nuking tlu many clnn ideas underlying the
subject accessible to gradwte (or men good undrgraduate) students.
The book is comprehensioe and beautifully witten. ...1 strongly rec-
ontmend it to cnyone interested in linear Wogramming."

-Michael Overton, New York University
t996. >o<+289 pases . Softcover o ISBN 0-89871-382-X
List Price $37.0b JSIAU Merrber Price $29.6A. Order Code OT54

Multidisciplinary Design
Optimization: State of the Art
Edited by Natalia Alexandrov and M.Y. Hussaini

Multidisciplinary design optimization
(t{DO) has recently emerged as a

field of research and practice
that brings together many

previously disjointed dis-
ciplines and tools of

engineering and math-
ematics. It attempts
to make the life cycle
of a product and the

design process less
expensive artd more reli-

able. The papers in this
volume assess the state of the

art developments in MDO, iden-
tify practical and theoretical needs

and opporhrrrities, and investigate present and future research
directions. Also included are applications, MDO formulations
and methods, optimization methods, and large-scale simulations
into the MDO framework.

F Xo7olties from the sale of this book are contributed to the SI/4lvI Student
traoel"fund. 

r

Febnrarv t997 . Approx. 500 pages . Softcover o ISBN 0-89871-359-5
List Priie $51.00 . iiiaM Ueuibe--r Price S48.80 . Order Code PR80

Learning LATEX
David F. Griffiths
and Desmond f. Higham
"TIte book b playful, witty, intelli-
gent, and extremely easy to rmd.
...Learning I+TgX tells you what
you want to kttow, with examples,
in sensible, clear, entertaining lan-
guage. I don't think I lwoe soer
seen abetter mf,nual. ...Ooerall,
I would say tlut for more tlwn
90% ofl/rT5.x ttsers, all the cCInt-
m^ands they will eoer need are
contained in this book, in a smoothly accessible

fontut Learning IATEX should be the first book on tlu slulf

for most people."- 
-fioU"tt M. Corless, University of Western Ontario

L$!16. Approx. 88 pages . Softcover . ISBN 0-8987L-3898
List Fricti $1S.SO o SIAU Member Price $12.40 . Order Code OT55

Numerical Methods for Least
Squares Problems
Ate Bitirck
Tbday, applications of least squares
arise in a great nurnber of scientific
areas, such as statistics, geodetics,
signal processin& and control. This
volume gives an indePth treahnent
of topics such as methods for sParse
least squares problems, iterative
methods, modified least squares,
weighted problerts, and con-
strained and regularized problems.

L996 o :rviii + 408 pages . Softcover
ISBN 0-898714ffi:9 o-List Price $47.50
SIAM Member Price $38.00 ' Order Code OT51

Linear and Nonlinear Coniugate
Gradient-Related Methods
Edited by Loyce Adams and f. L Nazareth
Acollection of papers concerned with methods for solving large-

scale systems of linear equations and large-scale nonlinear

optimization problems, where computer storage is at a prerduur.

L996. >cvi +t64paqes . Softcover . ISBN &89871-37Gs
List Price $32.00'. $eU Member Price 925.60 o Order Code PR85

Use your credit card (AMEX, I\taste€ard,

and VISA): Call toll free in USA 80O447'SIAM;
Ortside USA curft,21r382-9@ f?rc 211n67999; scn,b@ianlorg

. Or send check or money order to: SIAM, Depc BKIL96, P.O. Box 7260

Philadelphia" PA I 910 l-7 2@

@ http://www.siam.org

. Shipping and Handling
USA Add $2-.?5 for the first bootc and $.50 for each additional bmk

Canada: AdJ$4.50 for the first book and $1.50 for each additiond bodc

Outside UsAr/Crnade Add $4-50 per boolc

All orterseas delivery is vh airmail

S C I E N C E  A N D  I N D U S T R Y  A D V A N C E  W I T H  M A T H E M A T I C S
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Helmut Wielandt
Mathemattsche Werke /
Mathematncil,Worh
Editors: Bertram Huppert, Mainz, Germany

Hans Schneider, Madison (Wisconsin), USA

Volume 2: Linear Algebra and Analysis
1996.s. + 632 pages.Cloth $209.95
rsBN 3-11-Or24t3-X

gelmut Wielandt e tgtO) is one of the few mathematicians who has worked
| | not only in ttre fields of algebra and analysis but applications as well. His mattr-
ematical work is unique since it contains outstanding results in two almost com-
pletely unrelated fields: group theory and matrix ttreory.

While Volume I contains Wielandt's published work and lecture notes on group
fteory Volume 2 contains all ttre other mathematical works, most of wtrich are on
matrix theory. Research papers are arranged chronologically and often accompanied
by comments from acknowledged experts describing the context and outlining fur-
ttrer developments. Also included are the famous and influential Madison lectures on
the analytic theory of matrix groups, and - now available to ttre public for the first
tine - Wielandt's series of contributions to the mailrematical treatment of complex
eigenvalue problems prepared when he was assigred to the lhiser-Wilhelm-Institut
for Fluid D5mamics in Gtittingen during the Second World War.

Contents of Yolume 2:
Research Papers: 25 articles pubtshed in various iournals, including comments
on particular papers o kcttrre Notes: Topics in the analytic ttreory of matrices .
Mimeographed Research Reports, Aerodynamische Versuchsanstalt
Giittingen . Beitrlge zur mathematischen Behandlung komplexer
Eigenwertprobleme . Beitriige zur instationiiren Tragfl?ichenfteorie . Biographical
Notes o Appendix: Ausgewdhlte Fragen tiber Permutationsgruppen

Previously published:
Yolume 1: Group TheorT
1994. xix + 802 pages. With 95 ftgures. Cloth $207.95.
rsBN 3-11-012452-r

Set price for Volumes I nd}: Clottr $1S9.95. ISBN 3-lt-015530-3

Prices subiect to change

Walter de Gruyter, Inc.
200 Saw Mil l  River Road, Hawthorne, New York 10532
Te l :  Q1q  747 -01  10  Fax :  ( 914 )  747 -1326
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Image Problem Corner

We present solutions to 4 problems appearing in our previous two Problem Cornss: Problems 16-3, l7-1, l7-2 and L7-3
flmage, no. 16 (Winta 1996), p. 32, and no. 17 (Summer 1996), p. 32J afi 6 new problems. We invite readers to submit
solutions, as well as new problems, for publicuion in Image. Please send all material to George Styal in lft$ and by e-mail
to styanGmath.mcgill . ca.

hobtem 16-3: Algebraic Characterization of the Least Squares Estimator flmage, no. 16 (Winter 1996), p. 321
Proposed by R. WrllreM FenssnoTflEu,lhctoria University of Manclwstef Manthcstef England.

Let X be an arbitrary n x prealmatrix and let y be al arbitrary n x 1 matrix. I*t f be a p-element function of these matrices
satisfying the linearity conditions

f(X, sy) = s.f(X, y) for all scalars s

f(X,y+Xb) = /(X,y)+b foral lpx lmaricesb.

Suggest additional conditions which iclentify tbis tunction as the least squares function

.f(x,v) - (X'X)-lX'y

when X has full colunn rank.

Solution 16-3.1 by HANS JoACHIM WERNER, Universittll Bonn, Bontt, Germany.

Under the given conditions it is easy to see that for all (X, y) we have f(X, y - X/(X' V)) = 0. Therefore, in order to

guarantee that /(X, y) be the least-squares function when X has full column rank, it is necessary and sufficient to add the

condition that

X'z - 0 whenever f(X ,z) : O-

Otlrcr sotutions were also receivedfirz JUncrN GRoB & SvgN-Ottvsn TnoscnrE (IJniversittltDortmund') andfiomthe

proposerl

Problem 17-1: On the sum of the largest two enfries in a matrk Vnwge, no. 17 (Summer 19%)' p. 321
proposed by R. B. BAIAT, Indiail Statistical Institute-Delhi Centre, New DelhL ltdia.

Let.4 be an r?. x n real matrix with n 2 2. Suppose that the sum of the largest two entries in any row of -4 is a and that the

sum of the largest two entries in any column of A is B. Show thata = 0.

As obsenedby SHAyLE R. Span1-e (CorncII IJniversity), "arry row" and "any column" shouldhere be interpreted, respec'

tively, as "every tow" and "every column".

Solution 17-1.1 by AcATA StrlorruNowrcz, (hfiversity of Warsaw, Warsaw, Poland-

Letus select fromeachrow of l{ its largestentry andthen orderthem: a1 2 ez 2 "'2 o'n. Observethato6 2 al2tot

i=l , . . . ,n.Notethaton tg -enareinthesamerowandthatthesumof anytwoelementsoftheset {or,or, ' - . ,Qn,cl-o,r}
is $eater than or equal to a. Because two of them are in tbe same column, we must have that B > o - The same proof remains

validforthetransposeA". Thus a> B andhence, o= 9- D

Solution 117-].2by S. W. DRURY, McGillUniversiry, Montraal, Quabec, Cmoda-

Consider ilre pattern made up from the largest two entries in each row of .A. Then, using elementary conbinatorics, since txis

pattern contaios 2n elements it necessarily contains a cycle C say of 2fr eleinents. Let s be the sum of the elements of 14 in C.

Thens-&a,bysplittingChorizontally.Ootleotherhand,qplittingCverticallyyieldss(&p.Hencea<0.Anexactly
similar argument establishes ttre reverse ineqrality.
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By a cycle, we mean a cyclical arangement of distinct elemenb obtained by moving alt€rnately along rows 6a{ sslnmng
in the marix and with the additional property that there are at most 2 elements of the cycle in each row and column. For the
combinatorialassertion,weshowthatapxqpattern.Switbp*gelementsmustnecessarilycontainacyclebyinductionon
p +  q .

Thecasesp = l andg - l starttheinductioneasily-forinstancgtlerecannotbep+ Lelements inapx lmanix.
Now if S has at least 2 elements in each row and column, then it contains a cycle. Tb prove this simply pick an element of 5
and proceed altemately along rows and columns, always, at each step, revisiting if possible a previously selected element and
thus completing a cycle. Since we are dealing with finite matices, this procedure must eventually terminate and yield a cycle.

Now fortheinduction step. If there is a row or col'mn with 0 elements of ,S wecan reduce p or qby 1. If thereis arow
or column with exac0y I elertent of ,S, we can delete this row or column and the unique element that it cont2ins. Again this
reduces the size ofthe problem by 1. tr

solution 17-13 by HANs JoAcHrM WERNER, (Jniversitttt Bonu Bonn, Germany.
For convenience, let .it and C, respectively, denote the assuped row and column property of /.. Without loss of generality,
wemayassumethato(B'I tsuff icestoshowthata<Bcannotoccur.Toprovethis,supposeforthemomentthatg'<p.
Property C clearly tells us that each colunn of .4 contains at least one entry greater onn ot equa rc p I 2. since o < B, it then
follows from property l? that in each row and in each column there is exactlyone entry gre xa mu, B jzwhile all ottrer entries
are less than o - B /2. Now observe that.R and C arepreservedunderrow and cal rmn permutations. Mtbout loss of generality
we nay assumg ttrerefore, that all of the n entries greater than B /2 are for:nd in increasing order along the main Oagona of tne
manixz4- (a ; i ) . Inv iewofpropetyC,c lear lya i l=B-an fo rsomej>1.Butn"oor . r *a i1  =g-an+o i i20>a.
Since this is is contradictory to property ft, our proof is c.smplete. 

' lJ - ' - 
tr

solution l7'lAby olec Pxnuxxo,Trinity CoIIege, cantbridge, Engtand, andJoRMA Keanro MERIKSSKI, university
of Tampere, Tampere, Finland.

Denole uy &(d) an<l C;(/) the sum of the largest two entries in the ith row and in the ith column of /, respectively. Wegen'e'alizn tXe result as follows:

PnoposItroN. I-et / be an n x n realmatrix with n ) 2. Then

R;(A) > Ci(A) for al l  i ,  j  = 1, .  .  . ,n

is false.

Proof' By induction. The case n = 2 is uivial. Let M denote the maximal element of .4. obviously, the property (1), callif Q(A), is not affecled if we permute some rows 6ai1/91 sglrrmns. So we can assume an,- = M andthat tle nth row andcolumn of A arc ordered non-decreasingly. Denote by I the matrix obtained from z4 uy oeiiting its last row and column. ourproofwillbecompleteifweshowthatQ(/)inpues A@). obviously, C;(B) SCt(A) foraii- 1,.. .,n-t.Thesimilar
inequalityistrueforrows,butwecandomore. weclaimthatfor I < i s n - t *et"n" R4(B) - n'?{). consiJertneith row of B and suppose that o;1 I a;1 ata two largest entries of it.Suppose on the contrary ;n" atdl i A(a). rn.oa;n) a;bi l t rda;,r*a; l  = &(A)> C"(A)=en-r,n*ar, ,r .Thisisacontr idict ion,sinceo;,  Son_r,oando;r L M =ann.
Finally,

Rc(B)  -  &(A)  >  C i@)>_ C i@)  fo r  a r r i , j -  1 , . .  . , tu  _  1 ,
and so Q(B) holds. The Proposition is proved.

NowapplyingthePropositionto AandAT yieldsa < 9errd0 So,respectively. Therefore a= 0.
CoutrlrNr. The counter-example

( 1 )

A-( il 11)
shows that the corresponding result is not valid for sums of the largest tbree entries.
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Solution 17-15 byAlrxANDER KovadEc, Universidade de Coimbra, Coimbra" Portugal.

Visit the entries of ,4 successively on a largest+ntries-first basis. Irt (, > t be the values of the entries seen respectively in
visits number n alrdn * 1. Of course there exists a row rro, visited dtuing visits 1, 2, . . .,f, - 1, so the sum of its two largest
entriesisSt*(,andthereexistsalsoarowtwicevisiteddringvisitsl,2,...,n*l.,sothesumofitstwolargestentriesis
> t + t . So the hlpothesis concerning these *ums implies q = I * f'. Reasoning similuly for columns, one gets p = I I t ,
and thus the proof.

SupptevsNr. If I > lt tlwntlwre exists apernutationmotrixwlnse supprt cohrcideswiththc set of addresses of tlw entries
>(,.
Prool Not visiting some row i during visits 1 , 2, . . . , n is equivalent to visiting some oth€r row j twice duing the same period.
But in such a case row j would have sum of the two largest rows ) 2l while row i wonld have this sum :r 2( , acottadiction;
similarly for the columns. So each line of the matix is visited exactly once during ttre n first visits and the claim follows. tr

CoMMENT. The theorem cannot be extended by replacing in it the words 'two largest' with 'three largest', for example. The
sums of the three largest enfies in each row of the 5 x 5 maUix on the left below is 22, the sums of the tbree largest entries
in each column is 24 (blanks are zeros). The supplement if formulated witb I = l' instead, is also not true. The matrix on
therightsatisflesthehypothesisofthetheoremwitho = I =2,b!tl= tj = landindeedtberedoesnotexistevena
permutation with support within the support of the matrir

T2

andl

The theorem, and in fact its proof, generalizes to the foUowing pnrely combinatorial statement (and thus extends also in various
forms to diagonals, to multidimensional matrices etc.).

THEoREM. IztQ-.Arrcr...AAnbeapaftitionofafuitemultisetofreals.Assumetlusumoftlvtwolargestelementsof
each At is equal to a. Then a equals the sun of (the vahrcs ofl thz n-th and n + L-th largest elemcn of Q-

We note that a multiset is by definition a function assigning to each element its multiplicity; partition means above that the

function o is the sum of the functions d;. A proof not maling use of the informal concept of visits or a similar concept is
possible but seems to lead to quite heavy notation and/or leng0y explanations. Critical readers would note that without such

explanations crucial ambiguities can occru in the way one would use the words 'decreasingly arranged $e{Nerce ...' or so;

these are by the way similar to the t)'pe of confusion arising by saying 'the two largest elements' etc. when the multiplicities

of their values arc not dl 1.

Ahzr solutiofts were also receivedtrom ABRAHAM BERMAN (Technion), LUDWIG ELSNER (Universittlt Bielefeld), Cm'

KwoNG Lt (Cottege ofWiUiamandMary) & FuzHEN ZnaNc (NwasowheasternUnivertit)), HENRY WoLKowrcz (Uni'

versity of Waterloo ), and frotn the propo ser

koblem 17-22 Ona characterization associated with the mafix arithmetic and geometric meensflmage,n'o-L7,p.321

Froposeclby JUncsN GRoB , G6rz TRENKLER & SveN-OI-tveR TRoscHKE , tJniversittttDortnund Dortrnund, Germ,any.

Find the well-known class of complex square maEices characterized by

Lte + A*) = (AA.)t/ '  , (2)

where ,4* denotes the conjugate Eanspose of ,4. and (A,l*)t 1z the unique Hermitian non-negative definite square root of ,4,4+ -

Solution l7 -2.1 by Aaara S u o rtu NowI cz, U niv er sity of War s aw, War s aW P o lmd.

We prove tnat | (,4 + A*) = (lt!* if and only if A is Hermitian and non-negative <lefinite. Observe that (-4 + A*)2 =

4AA* ,so tha t l l ,4 -A . l l?  =  t r ( (A- l * ) * ( , { - , { . ) )  - -2 f i (A*A-AA. )  -  2 ( t r  (A .A)  - t r ( ,4 .4 . ) )  =  0 .ThusA =

10 12
1 0 8 4
7  7  8 6  6
7  7  8 6  6

1 1 1 1 1
1 1 1 1 1
1 1
1 1
1 1

A* and A - i fe + A*) - (AA.; i is non-negative definite.
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Solution l7-22by LuDwIc ELSNER, Universitdt Biel{el4 BieleIel[ Germnny.

poge 3l

These are exactly the class of hermitian positive semidefinite maeices (psd). Obviously psd-matices satisfy (2). Now let A
satisfy (2). Define K = A* /* and C = i,(A -.4*). Then

4AA* = K2 < K2 + C2 = 2AA* + 2A* A. (3)

Thisimplies AA* <.4*.A, so D = A*A- AA* ) 0andtr(D) = 0. Thus D =0,showingthatin(3)wehaveequalityancl
hence C = 0. Thus A = A* and ftom (2) A> 0. So .r{ is a non-negative definite marix. tr

Solution l7-23by Cst-Kwottc Lr, The College of WiIIinm and Mary, Williamsburg, Vrginiq and FUZHEN ZHTNG, Nwa
Sowheastern University, Fort Lauderdalc, Florida" U SA.

Oneonlyneedstoconsider A= H*iGwith H =(A+A.)/2. Thegivenconditionimpliesthatlf2 = AA* = H2+G2 +
i(G H - H G). In the matix case, one can sqmpare the trace on both sides and conclude that the lu;ace of G2 is 0. It fouows that
all the eigenvalues of the positive semi-definite natrix G2 uezero. Hence G = 0, and.A = H - (AA*)U 2 is positive semi-
definite. In thegeneral C*-algebracontext, onecan usethe factthat G2 = i(HG - GH) to deduce 6+ = -(HG - GH)z,
which is both positive and negative semideflnite. Hence G = 0, Nd A = H = (AA.)L/2 is positive semi-definite. tr

Solution l7-2Aby HANS JoACHIM WERNER, Universittlt Botut, Bonn, Germany. Weprove that(2)holcls if ancl onlyif .4 is
Hermitian non-negative definite. The 'if' part of this statement is obviously tme. To prove the converse, tet R(.) denote the
range (colunn space) and let (2) hold for a given matrix e. It is ttren clear that the matix H - +(A * A.) is a Hermitiatr
non-negative definite matix with A(ff) = R(A). This set identity even implies tbat&(A) = R(A*). Now consider any
singularvaluedecomposidon of ,4, Say/ - PDQ*, whereP and Q arecolumn-unitarymatrices and D is apositivedefinite
diagonalmatrix. Fromfr.(,4,) =R(A.) weseethatR(P) -?c(Q) andhence Q = PL forsomeunirarymatrixr.Iriseasy
toseethat2isequivalenttol l@D). +LDl=D,whichholr ls i f  andonlyi f  t r=f,andso/= PDP* asclesire<l

A solution was also received from the proposers.

hoblem 17-3: When does,4.4* = BB*? llmage, no. 17 (Srmmer 1996):321
hoposed by JiinceN GRoB, Universittfi Dorftnund, Dortnund Germany.

Let .4 and B be two complex mafices witb the sa.me number of rows. Show that AA* = BB* if and only if ?(,4,) = R(B)
and A* (BB* )-,4 is idempotent for some (BB-)- . Hu:e A*, A- md?''(A) denote, respectively, the conjugate transpose, an
arbitrary generalized inverse (inner inverse), and the range of the complex mafix -4.

Solution 17-3.1 by Haus JoacgIM WERNER, Universittfi Bonn, Bonn, Ger.mmty. The 'only if' part is trivial. In order to
provettre'if 'part,lettherange(columnspace)R(,4) -R(B)andletP-A.(BB*)-r4beiclempotentforsome(BB-)-.
Notice that, in view of R(.4) = R(B), the matrix P is not only invariant for any choice of generalized inverse (BB.)- but
alsohasOesamerankas A.ThematrixPthuscoincideswiththeorthogonalprojectoronto?(/*). Butthen A* - pA*,
which in turn implies that AA* = APA* = AA* (BB*)- AA* holds for every choice of generalized inverse (BB.)-. So
wehave{(BB.)-} g {(/,4.)-}. ButinviewofR(/) -R(B) thishappensifandonly if AA* = BB* andsoourproof
is complete.

CoM}rENr. We note that this result may be extended as follows: I.et / ancl I be complex rn x n matrices. Then ,4 = B
if and only if A =' B and B-A is idempolent for some generalized inverse B- e {B-h here.4 =8 B indicates that
R.(A) = fr.(B) and R(A.) = R(8.). Weinvite the interestedreader to verify thisl

As pointed out by by CHI-KWoNG LI (College of William and Mary) and FUZHEN ZHANc (Nova Southeastern University),
readers may like to look at the related article by R. A. Horn and I. Olkin, "\Mhen does /*A = B* B a.nd why does one want
to know?", Arzer. Math. Monthly, vot. 103, no. 6, pp. 47M82 (1996).

A solutianwas also receivedfiomthe proposer
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New Problems

hoblem l&1: 5 x 5 Complex Hadamard Matrices
hoposed by S. \M. DRURY, McGill University, MontrCal, QuCbec, Canada.

The proposer hos wt yet found a solution to this problztn!

Show that every 5 x 5 mafix t/ with complex entries ui,* of constant absolute value one that satisfies U*U = 5.I can be
rcalizndasthemaEix (rir)i,rwhereoisacomplexprimitivefifihrootofunitybyapplyrngsomesequeDceofthefollowing:

1. A rearrangement of the rows.

2. A reanangement of the columns.

3. Multiplication of a row by a complex number of absolute value one.

4. Multiplication of a colunn by a complex numb€r of absolute value one.

hoblen 18-22 7 x 7 Complex Hadamard matrices
Proposed by S. W. DRURY, McGiIl University, Montrdal, Qu€bec, Cmoda.

Show ttrat tbere exist two 7 x 7 nonzero complex matices U alrdV witb the following bizarre properties.

1 .  For  a l l  j , kw i th l  <  j  37an ld1  <  & <7,e i t t re r lu i , r l=  La tda i ,x  =0or l r j , * l  =  landu i , r  =0 .

2. Foreverycomplexnurnber z of absolutevalue 1, thematrix W = U + zV satisfles W*W --7I.

hoblem 18-3: A further matrk version of the Cauchy-Schwarz inequality
hoposed by SuuaNcznp Ltu, Universitdl Basel, Basel, Switzerland.

Provethar (X'.1,X1+ < X+A+X'+,whereA > 0 afiR(XXtA) Cn@);here?(.)denotesrange(columnspace)and
(.)* the Moore-Penrose inverse.

hoblen 1t-4: Bounds for a ratio of matrk traces
Proposed by SnuaNczHE LIU, Universilttt Basel, Basel, Switzerland.

I€t E > 0 be an n x n matrixwith eigenvalues )1

1 - trXtEz X Ef=r()i * ),. - i+)2
^ -: tu(XtEX), i 4I,f =tAj),.-j+r

hoblen 18-5: E[envdues and eigenvectors of a pattemed natrix
proposed by I. S. Aralour' & K. BnsNpe MecGrsB oN, Universitd du QuCbec d Montr4al, MontrAal, Qu4bec, Cailado-

Findtheeigenvaluesandeigenvectorsof then. x npatternedmatr ix A= {s; i }  = { , t - i }  ( i , i  =L,2,. . . ,n) '

h,oblem 1E{: Tivo imaginary sisters of t'he vector cross-product
Proposed by Gdrz TRENKLER, Universitdt DorTtnwtd, Dorttnun[ Germany.

Let a be a non-zero vector ftom fi9. Show that there are just two square matrices 14 wittr pruely imaginary entries which satisfy

A2 r= o x (o * n) for all c € S3

and identify them!

please subnit solutions, as well as new problems, to George Styan in !f$ and by e-mait to styan@math -megill . ca.


