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0lga Tausskg Todd: l906-1995
The mathematical community suffered a profound loss
when olga Taussky Todd, one of the world's outstanding
matheinaticims, died in her slerp on Satruday, october 7,
1995, at home in Pasadena, Califonria where she was
Professor Emeritus of Mathe,matics at the California Insti-
tute of Technology. She is survived by her husband, John
(Jack) Todd, who is also Professor Emeritus of Mathemat-
ics there.

Grand plans had been made for 1996 when otga would
have been 90 on August 30 and when Jack will be 85 on May
16. Special issues wereplanned of Numerische Mathentatik
md ETNA. A biography of olga (wirh the help of her
husbmd of 57 years) was being prepared by one of us for
presentation in l9%. We were sent advance copies of
obituaries by Chandler Davis andby Richrd V-g., which
have since been published fAssociation .for Women in
Matlrcmatics Newsletter 26 (January-Febnrary 1996), pp.
7 -9 ; S I AlrI New s 29 (Janury-February 1996),p4ge 61. The
C-altech Mathe,matics Depament will hol d a one-day S ym-
posinm in otga's honor on Saturday, April 13, l99G. It is
hoped that these and otherplms will materi alizeas tributes
to Jack and to the memory of the 'torchbearer for matrix
theory" lArner. Math. Monthly 95 (1%s):801-8lz:J. Her
li$t radiated the research path of mmy who were in-
fluenced, directly orindirectly, by her teaching, herlectures
at professional meetings, her aticles - over 2W of them -
especially her re,markable survey articles which coordinate
different brmches of mathe,matics, unify, trace, and sim-
plify developments, and"which always add something
new" lHans Schneider, Linear and Multilinear Ngebra 5
(1977\,page2Bl. Her famous lnpers, "A recurring theorem on determinmts" lhrun Math. Monthly 56 (1949): 67?A161nd.
"Snms of sqnaes" fAmer.Math.MonthSTl (1970):805-S30lhavebecomemodelsforresearchmdexposition.Alsoinlhrential
are the Research Problens she published, which stimulated md will continue to stimularc new reseach.

OlgaTausskywasborninOlmttzintheAustro-HrmgaimEmpireonAugrut3O,1906. (AfterWorldWal,Olmiitzbecme
Olomouc in Czechoslovakia-now in the Czech Re,public.) Her father was Julius David Taussky, a industrial chemist; her
mother, Ida Pollach Tausslry, ra the honre with efliciency ad dfection. In 1909 the family moved to Vierrne ad, during Wqld
\ps l,1eI inz,asmall towninupperAustria whereherfatherwas directorof avinegafactory. Hersisterllona,thrreeyeas older
thaOlgabecme aonsulting cheinist,andher sisterHertha threeyears yormgerthmOlgabecmeaphrmacistmd thena
clinical chemisr

Olga's best subjects in elementry school w€re grarnrnar and essay wdting. Writing poetry was a life-time interest. '"The

musicof mathematicsn was discovenedbyherevenbefore sheelrteredthegymnasium, Kiirnerschule,inr inz. Herfather's death
inhersenioryeardevastatedthefamilybothemotionallyandfinmcially.Incleasinghertutoringload,adtakingonacmsulting
contract for t 925 with the vinega plmt, Olga- fte top snnlent in her class - wonied about prrepaing for the final exominations,
the ldatura Although there was at first concern about fimds for college, with her fmily' s approval she followed her older sister
tothe Universityof Vimaeven totheexteirtofnajoringinchemistry. However, Olgatheir switchedhermajontomarhernrtics.
Alrcady intigued by number theory, she took couses in the subject with Philipp Furtw?ingler who became her superrrisor. Her
thesis was in class freld tbeory; it related p-grorrys md principal ideals. The D. Phil. in l\dathematics was grantod to her in 1930
by the University of Viema

She impressed another of her teachers in Vienna Hms Hahn, who invited her to write ajoint rcview of Volume I of B. L.
vm der lVaerdeir' s Moderne AlgebralMonatshefufir Mathematikund P@ik3g (1931), pp. I 1-12 ;$ (1932),pp. r4]. CIhe
review of Volume II appeared only under her nme.) What she learned about reviews from him served her well in the next sixty
yeas of review sfting-over 2@ jrtstin Mathernatical Revr'aas, beginning with the first vohrme. Habn recommended her to
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Richard Courmt of the fmed ldathematical Institute in Gbftingen who was looking for young people to help edit David Hilbert' s
Gesonmelte ,4bhandlungen pulius Springer, Berl n: L932-t9351. In 193 1-1932 she was an Assistant in G6uingen and helped
editthe first volrrme, whichwas concerned withnumbertheory. Olgaalso took shortbandnoles of F.mil Artid s lecfirres inclass
field theory and edited them. Emny Noether offered a courre in this area precisely because Olga was there, and provided
opportunities for her to lecfire. In addition, Olga agreed to help Courant in his differential equations couse. Because of the
growing political tension, he advised her not to retm to Giningen. (Courant was illegally disnissed by the Nazis on April 2,
1933, together wlfft F.mmy Noether and Max Born, later a Nobel latreate in physics.)

ln 1932 Olgareturned to Vienna where she was an assistant to Habn and to Karl Menger, and also helped Furtw?ingler. Her
small salary was supplemented with nrtoring. Oscar Veblen, who had visited Giittingen when Olga was there, recomme,nded
her to Anna Johnson Pell Wheeler, chairperson of the Mathematics Deparment at Brlrn Mawr, which offered her a scholarship
for L933-1934. Because of financial losses incurred in the Great Depression, the scholarship was canceled but was renewed
as a "stndentship" for 1934-1935. In the interim Olga had won a three-year science fellowship at Girton College, a womed s
collegeinCambrridge, whichagreedtolether spend thefirstyearat BrynMawrbecaussF.mmyNoetherwas there. Olga often
accompaniedF.mmy toherlecfinesatPrinceton. ForOlga, Princetonwas adreamcome tnre; shewasfascinatedbytheresearch
there in topological algebra

In June 1935 (after Noether' s death), Olga retuned to Girton College to spend the last two years of her fellowship. In 1937
she received anM.A., ad eanfum,from Cambridge, after the rules were changed to permit a woman to be a degree recipieut.
Because she was "so deeply anxious to continue on topological algebra" fMathernatical People: Profiles and Inteml'ervs edited
by Donald J. Albers and G. L. Alexanderson, pub. Birlfiiiuser, 1985, page 32fl, she missed oppo'rtrmities to work with the
distinguished mathemati.ians who were in Cambridge. One of them was Godfrey Ilarold Hardy who, together with the head
of Girton College, recommended her in 1937 for a jrmior-level teaching position in one of the women's colleges of the
University of London. The workload was very heavy. She made time to attend intercollegiate seminars, at one of which she
met Jack Todd, who worked in analysis and was e,mployed in a similar position, but with less arduous duties. He brought her
a problem that she could not solve then @ut later solved, with Ernest BestfProc. Royal Irish Acadenry 47 (1942):55{21 and
it became a reason fon them to get together. Olga and Jack were manied in London on September 29,1938.

War broke out less then 2 ysfi'lx1er and life became very difficult. While n'aiting for war duties for Jack, they went to his
parents' home in Belfast. It was here ftat they met the crystallographer and physicist, P. P. Ewald and his family; his mother,
Clara P. Ewd4 painted the portnait shown in this tribute. Later Jack was assigned to London and Olga to Oxford where her
college had moved to be safer from air raids. She supenised Hanna Neurnann's thesis at Oxford.

From 1913 to 1946, while on leave from the University of London, Olga held a research position with the Ministry of
Aircraft hoduction. She worked at the National Physical Laboratory with the so'called Flutter Group, directed by Robert A
Frazer. Flutter concems the self-excited oscillations of parts of a airplane. "It was impossible not to come under the spell of
matrix theory in that goup' Wtilrber Tleory and Algebra" edited by llans Zassenhaus, pub. Acadeinic Press, l9T|,pge
xxxviil. Olga succumbed to the spell of matix theory, which became her malx subject. She managed to bring into its
arithmetical aspects her first love, number theory, including algebnaic number theory, and introduced new, mainly non-
commutative methods. Integral matrices wene a favorite. Her interests in algebraic matix theory included ge,neralized
commutativity and commutators. In etralytic matrix theory she was one of the first to apply the Ly4unov theonem to shdy
matrix stability. She was also one of the first to apply the Gerschgorin theoren to study a matrix with dominmt main diagonal.

In l94TJackacceptedaninvitation toworkfora yearinthe National Bureauof Standard's (NBS) freld station, the Instihrte
for Numerical Analysis at UCI-A. Olga was invited to join the staff as Mathematical Consultant. Although John H. Curtiss,
their boss, urged thein to stay on, they rehrmed to England for L9&1949. They formd life was still harsh thene and decided
to acc€pt Curtiss's invitation to return" this time working in NBS headquarters in Washington, DC, until 1957. As consultant,
Olga was kept very busy refereeing papers written by members and visitors, providing research p'roblems, and worting with
yolmg postdoctoral e,nployees, among them Karl Goldberg (whose thesis at American University she supervised). She
established a postdoctoral fellowship program, and also worked with high school snrdents during the summer.

The Todds missed teaching. Hence, when Caltech made then offers in 1957, they readily accepted. Jack was offered a firll
professorship and Olga a research associate position, with the right but not the obligation to teach. In her most reoent
autobiographical account fZrrJzarugtt'' inVemicbene Vernunfr II: Emigration wd Exil dsteneichiscler Wissensch@,prtb.
JugendrmdVolk,Wien,l988,pp.13z-l34l,Olgawrotethatitwasnoteasytodecideonapositionforheratarmiversitywhich
neverbeforehadwomenfaculty. Olgatookonteachingwithsometrepidationsinceshehadlongbeenawayfromtheckusroom.
Butherstudentswereveryhelpfirl. "Itwas cleartothem thatlhadmuchmathematics inmeandtheyforceditoutof me" (ibid).
IIer colleagues also were enthusiastic. Tom Apostol recalls how proud they were that someone of her stature and reputation
joined their faculty, that she was the first woman to be appointed to C-altech, and later (in 1963) the first to be tenured. Olga
waspromotedtofullprofessorin l9Tl,thefirstwomantoholdthistitleintheDvisionofPhysics,ldathematicsandAstronomy.
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She was selected in 1!)63 as one of nine Women of the Year by the Los Angeles Tbnes. Under Fulbrigbt Fellowships she md
Jack spent a semester at the University of Vienna in 11b5. They also spent a semester at the Courant Institute. Her paper on
sumsof sqnaresintheAmericanMatlemaicalMonthlyfTT (1970):805S01wontheFordPrizeforMathematicalExposition
fromtheMathematicalAssociationofAmerica(MAA).OlgawasontheCounciloftheLondonMathematical Societyin 196-
19$7. She became a member of the Council of the American Mathematical Society in ly72 and served as Vice-hesident in
1!85. Shewas electedCorrespondingMemberof theAustimAcademyof Sciencein 1975andof theBavaianAcadeinyof
Science in 11)85. The Cross of Honor in Science md Arts, First Class, was bestowed upon her by the Austrian Governmeirt in
198. The University of Vienna renewed her doctorate in 1!n0, awarding her the Golden Doctorate. An honorary Doctor of
Science degree was confered upon Olga by the University of California at l-os A4geles (UCLA) in 1988 md she was elected
a Fellow of the American Association for the Advmcement of Science (AAAS) in 1991.

In 1976 many honors came to her on the occasion of her retirement. A symposium brought distinguished mathematicians
to Caltech to honor her for her contibutions. Two journals published special issues dedicarcd toher. bneo Algebra and its
Applications [vol. 13 QnqlandLineuandMultilinetNgebra [vol.3 (1974L976)1. Shewasaformdingeditorof thefirst
andaneditorofbothjoumats. Shewas alsoaneditonof"lownaloJNtniberTheorymdof AdvancesinMathenratics. Forseveral
years she was Book Review Blitor of the Bu llain of the ,Anerican Mathematical Society . A book edited by llans Zassenhaus
lNnmber Theory and Algebra,pub. Academic Press, 1977"1 dedicated to Olga (and also to He,nry lvlann and Arnold E Ross)
conains her own technical survey of some of her work and her bibliography to date. Her publications for the next ten years
are given in a chapter @y Edith H. Luchins) devot€d to Ol gainWomen of Matlrcmatics: A Bibliogrqhic Sowcebook tedited
by Louise S. Grinstein and Paul J. Campbell, pub. Greenwood Press, New York, 1987, pp. 22!.2351.

Caltech established in 1990 the Olga Tausslry-John Todd Instnrctonships in ldathe,matics for mathematicians with strong
researchpromiseandnotmorethan ftpey66lsbeyondthedoctorate. Colleagues,friends, mdstudents of theTodds contributed
totheestablisbnentin 1993 oftheOlgaTaussky-JobnToddl-ectureProgramtoinvite (everytbreeorfotryears)talentedyoug
mathematicians in linear algebra to talk n$qil their research. The first lecture in the series was delivered in March 1993 at the
II-AS meeting in Pensacola, Florida by Helene Shapiro, who received her doctorate under Olga in 1979. We parapbrase her
recollections in a recent telephone conversation:

On my first day as a graduate student at Caltech in January 1976, Professor Taussky came over to welcome me ! The Todds
had wonderfirl bnmches to which they invited graduate shrdents. In my second yea I took hofessor Taussky's year-long
oourse, Advanced lvlatrix Theory. Topic oriented, it bridged the gap between couni{e work and research. She was exuberant,
fascinated with the way theorems developed, had a vast knowledge of the literatrne, and used a great many tochniques from
other areas, from algebra geometry, number theory, md others. At the end of the cornse I asked if she would be my advisor
and she agreed" rec.omnending that I also take a less advmced mahix oourse with a colleague because he "does everything
dght." In my research, she insisted on ny frnding s66 giiing the odpinal sources. When I bad some results, she anormced,
'"That's e,lrougb for a thesis. Write it l4)."

RobertGuralnick, whoworkedwithOlgaonapostdoctmal appointmelrt,recalledinme-mailmessagein 1995: "Ifirstmet
Olga Taussky in spring lgTI afew months before I started a two year appointment as a Baternan Reseach Instnrctc. Olga
arranged that I get an office next to her and as soon as I arrived asked me to referee a paper for her. Over the next two years,
Ileamedane,normousamountofmatrixtheoryfrmhermdtbroughherseminar.IwasveryimpressedbysmeofOlga's eady
matrix theory papers. In particular, herjoint paper with Motzkin (L-property II) in the nid-50s was a tour de force and really
introduced some new ideas; for exem.ple, they used algebraic geometry to study properties of maEices."

"Olga was very helpful to me tbroughout my career. She introduced me to mmy well-known mathematicians. She helped
me in my appointment at USC and I am sure she was contacted about promotions. At USC, I would ge'nerally go to Cdtech
once aweekto see Olgaandattendherseminars. Olga was avery good friendas well. Every time I would visitherin heroflice
she would offer me some candy, either Ernopean chocolate or a Kit I(at bar. She was an mazing lady-very frail looking but
quite tough. I recall tbat she went on the Obenvolfach hike in l9&t ad kept up with the group (at the age of 78)."

AtCaltechOlgahad 13 doctoral students. Shewas enormously supportiveof themandofherpostdoctoral associates. Philip
Ilanlon,herlastPh.D. stude,nt, renembereithow dedicated she was as anadvisorandwhat akind and sensitiveperson she was,
echoing the sentiment exlnessed by so nany.

Dennis Estes, who as a postdoc worked with Olga in 1966, reminisced that she used to call her male Ph.D. students and
postdocs her "boys" (d. "Noether' sboys' inEmrry Noether: ATribute to Her Life andWorhedited by Janes W. Brewer and
Martha K. Smith, pub. Marcel Delker, 19Bl , page 831 md her *bad boys" if they did not contact her for a month or so. He will
be discussing some of her work in a talk at a regiond AMS meeting in Baton Rouge in mid-April. Bruce Reznick who was
an rmdergraduate at Caltech, sent m advance copy of his slr$ey paper on Hilbert's 17th problem, which he has dedicated to
the me,mory of Olga md of Raphael Robinson, both of whom connibuted signifrcantly to the topic, and both of whom
unfortunately died in 1995.
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Sadly Robert C. Thompson, one of Olga's first (1960) Ph.D. students at Caltech, whom she considered one of th€ two best,
died (see below)only two months afterhis mentor, the sorrow of the mathematical commrmity in general and
the linear algebra commuity in particular.

Enmr H. Luquvs
lvlenv Avr.T Mcl-oucru-w
1 uchi e@rpi . edu

Department of Mathematical Sciences
Rens selaer P olytechnic I nstitute

Troy, IrlY 12180-3590, USA

lEdith H. Luchins is advisor to Mary Ann McLoughlin, who is writing her doctoral thesis on the life and work of Olga Taussky Todd. They
thank all who sent their reminiscences or advance copies of their articles. They note that Olga's writings are indexed under Olga Taussky,
Todd, Taussky-Todd and Taussky Todd. In 1996 Jack Todd wrote "It was Otto Neugebauer who decreed the hyphenated name for
MathcnaticalRavleps and only aftera Caltech student complained that a result Olga said (in a lecture) was hers had been proved by a person
called Taussky."l

Roberr Cnades Thornpson: I I 3 | - | 995
Robert Charles Thompson, kofes-
sor of Mathematics at the Univer-
sity of California at Santa Barbara
(UCSB), died on Sunday, De-
cember 10, 1995 while awaiting a
heart transplant at the UCLA Medi-
cal Centerinlos Angeles, Califor-
nia: he was 63.

Born in Vancouver, British Co-
lumbiao oD Apnl 21., L931, Bob
Thompson was a great mathemati-
cian and a very important and
highly influential linear algebraist
and matrix theorist. He has just
been awarded the Second II-AS
Hans Schneidcr kizc 'Tor his lifc-
time achievement" in linear alge-
bra" (page 8). And Bob was one of
the founders of the International
Linear Algebra Society and the
first Editor of Image.

Itwaswithgreatsomowthatllearnedofhisdeath. HewasmyPh.D. thesisadvisor,andmyverydearfriend.InAugust 1989,
IwenttoUCSBfromBeijingtoworkwithProfessorThompsonformydoctoratedegreeinmathematics. hofessorThompsods
name had long been familiar to me before I became his student; he was aninternationally well-known linear algebraist h my
four yeas of graduate shrdy at UCSB, I leamed so much from Bob md shared many pleasant times with him. By the tine I
graduated from UCSB Bob was truly a friend to me as well as a fine thesis advisor.

It all stated in late 1987 with my paper on a singular value inequality concerning Hadmard products fLinear and
Multilircar Algebra [22 Q9.88).3UI-31U, in which a coqjecture of Marcus, Kidman and Sandy was resolved. Soon after I
submitted my manuscript to Lincar and Muhilircar Algebra, hofessor Thompson (he and Marvin Marcus wene then Editors-
in-&ief of bnear and Multilinear Algebra) wrote to me in a very short letter that the conjecture had b€€n solved by Ando,
Horn, and Johson fLineu a.nd Multilircar Ngebra2l (l98f,):34r365l,and Okubo llineu Algebra and lts Appltcations
91(1987):13-281, butthat*hereis aproblem of B. V. Udskii youmay try to solve", withLidskii's paper fFunctioml Analysis
and lts Applications 16 (1982): 139-1.l0l e,nclosed. I worked very bard on Lidskii's proble,nr, but could not solve it-I then
wrote to Professor Thompson asking if I could go to UCSB as his graduate studeirt. He replied with one word, "Okay."

No sooner was I admitted to UCSB rhan I a,snf to the library of Beijing Nornal University to search for everything I could
find about Professor Thmpson. He had pubtshed many pap€rs that I was not able to rmderetand at that time. I saw a photo
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of him fo,r the first tine in the book Mathcmatical People : Profilzs and Intervizws leditd by Donald J. Alb€rs md G. L.
Alexmderson, pub. Birkhiiuser, 1!85; the photo (on page ?34) was taken at a 1976 synpositrm in honor of Olga Tmssky
Todd md also includes photos of Olga Tarssky Tod4 Richad Vaga l{ms Schneider md David Carlsonl.

In the morning of September 8, 1989, my flight lmded at Los Angeles International Airport, where Professor Thompson
had be€n waiting for me for trpo hours because of a flight delay. As soon as I came out of the gate, I saw Professs
Thompson holding a piece of pqer with my name on it. After a brief greeting, he helped me pull the bigger luggage to the
parking lot. Once we got out of the parting lot, he lost his way, md said to ne 'Don't worry, we will get to Santa Ba-
baa."

Since then I met Bob nearly every day in his seminar, his office, or the Cafeteria "flarbor" downstairs in the N{athe,mati-
cs Departmeirt building, where Bob usually bad a cup of coffee md a mrtrfin about tbree o'clock in tbe afteinoon. Dtuing my
four yers at UCSB, Bob's main reseach interests wene on this proble, of Lidskii's and on the gaternionic numerical
range. These re extre,mely had problems. I re,meinber once in a conversation with Bob in his office, I asked hin why he
was so interested in these problems-he said that tbese were challe,ogiag problems. ffis reseach stmdards w€re extrerndy
high- Among [1g mrny achi€v€,m€,nts, a v€ry great effo'rt resulted in the fifty-two page mmuscript "On the spectral set for a
sum of Hermitim matices," co-anthored with Jane Day ad Wasin So, 1991; '"The numerical range of normal marioes with
quat€rni@ enties," with Wasin So md w fLbuar and. Muhilhcar Ngebra3l (19/[):11S19t, md the sixty-five page
mmuscript "Convexity of the upper complex plme prt of the numerical range of a quatetnionic maEix", with Wasin So,
1995.

Bob was m authority on linea algebra and on matrix theory. He hel@ me enormously through my graduate study. Ev-
ery time I got stuck in my reseach, I weirt to him and be always gave me some valuable comm€nts ad suggestions. ffs
knowledge was e,lrcyclopedic. He eve,n sometimes showed me how to revise md polish a mmuscript. The fust pragr4h of
my note 'i{ trace inequality for unitary natrices" [with Bo Ying Wmg, Anurican Matlvnutical Monthly l0l (199a):453-
45fl, was really written by Bob!

Bob was a very hadworfting person. He spent more time in his office rhan at home. He often worked rmtil two or tbree
o'dock in the morning. Asked'"!lllhy work so hrd?" he sniled ad said,'Since I tan not smrter,I work brder.' Once wben
we talked about retire,ment md benefrts, he said he wouldneverretire.

There is so much to recall about Bob. He was a fine man ad m excellent mathematicim. His death is a tre e dous loss
to all his relatives, friends, colleagues, the international linea algeb'ra conmlmity, md the Int€rnati@al Linea Algebra So-
ciety. He will not soon be forgotten by tbe many who admired ad respected him. ffis rcmf,table md profomd results ae
great contibutions to mathematics.

Dept. of Mathematical Sciences
N ova Soutlrcast ent University

3301 College Avenue
Fort Ia uderdale, FL 33314-77%i, USA

FTZHENZHANG
zhang@polaris .  ncs. novq .  edu

Bilf Larrs Neqt: 1944-1995
BiIl l-ary Neal died on Monday, October 16, 1995, at the age of 51, dter a nine-yea battle witb c{moer, t}at was fienely
fougbt. Bom in Jackson, Mssissippi, on Jmury 22, 194F., he bad been a me,nber of the faculty at East Tennessee State
University fq 12 yers md m II-AS me,mber for the past 2 yeas. He held rypointme,nb in both the Computer ad
Information Scie,lrces Ueestnent md the N{athe,natics peeatnent. I-dry nade major oontributions to the freld of
physiology md O-gravity effects at NASA. All of us who knew I-arry thought alot of him md will miss his smiling face.
The following poem was given at his "Service of Reme,mbrace and Celebration of Life.'

Crod saw he was getting tired,
and a crtre was not to be;

So he put his arms around him,
And whispered, "Come with me."

GEORGED. PMLE
pooleg@etsuarts . eqst-tenn- st . edu

With tearful eyes we saw him suffer,
and watched him slip away;

Although we loved him dealy,
we could not make him stay.

A golden hert stopped beating,
creative hmds to rest;

Crod touched our herts to prove to us,
He only does what's best

... md only takes the Best!!!

Dept. of Mathematics
East Tennessee State University

P. O. Box 22390A
Johnson ctty, TN 37614, USA
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fi-arry Neal attended the IL-AS meeting in Atlanta last August 1995. At the meeting he presented a very nice paper (oint work with
George Poole) on a new pivoting shategy, called "Rook's Pivoting*. I-arry was also one of the participants in the ATI.AST Devel-
opers Wotkshop. His contibutions to the ATL-AST Prcject were significant. Despite a losing battle with cancer l-arry was able to
remain active in the linear algebra field right up to the very end. Those who knew L,arry personally will miss him very much.-Ed.l

0n Leauing fhe Presidenf's Ctreir
'When 

a few of us met ilr Victoria, British Columbia" in 1987 and d€cided !o start the Intenrational Matix Group,I hed littte
expectation that within two yeam this G'roup would bocome the famally incorpoated Intqsational Linear Algebra Society
(II-AS). Even less did I realize that eight yeas later we would have several hundred m€mbers, a exte,nsive electnonic infor-
matim sernie md database, regula md successful meetings, m impressive newsletter- Image-d,now ev€n m dectronic
reseach jounal (H.A). I rhink I was one of the more skeptical formders at Victoria; in retrospect, it is clea that those, who
felt (md Bob Thompson was prminent emong them) that m independent linear algeb'ra organization was viable md beneli-
cial to thefreld, were absolutely right. The Society has b€en successful bcause those wcking in the field have srryporrcd it
md a fairly sizable group of linear algebraists have worked hrd for it.

The rest of this aticle will not r€cormt the history of the ILAS-it is too ealy for that. Instead, I'd like to desqibe some
of ny attitudes as presideirt which may not have been obvious to most of the members. I'd like to mention two points here.

Ndmyoathematicalmeetingsdependonsup'portfromgrmtingagencies such as NSF in this cormtry.I felt tbat, while
we should actively seek frnmcial support from grating agencies, we should attempt to be as independent of outside support
as possible. After all, at least in the United Sates, ag€Nrcy support for meetings has d€clin€d ad it may cease entirdy. But
ILAS meetings must still continue even then. As a result, ably srryported by our treasurer, Jmes Weaver, I've advocated a
very onselrative financial policy. Using our modest dues md helped by sevenal donations, ws trsys mrnrged to build up re-
serves which may stad us in good stead.

AII of us are aware that there are informal groups in nathe4atics, usnqlly built aound orrc G mce outstmding individ-
uals in a freld, which hold periodic meetings. But I wished II-AS to surive the original group of founders. As a result I fa-
vored a certain legalism and I wished to determine the activities of the Society by written nrles such as bylaws. Fon exrm-
ple, II-AS has precise nrles for the election to its Board of Drectors. Note that both of these principles (if tbat's what they
ae) aim at establishing a society that has p€,rmm€nce.

There is another issue thet I wish to discuss. Wheo I became hesident of II-AS, I determined that each activity of the so-
ciety should support other activities. In the @urse of events, it becme clear to me that there is a pnce to be pard, for the,n it
is impossible merely to considerhow to perform each activity optinally. For exa,rnple, we fotmded IL,AS to run low cost
meetings md we have kept registration fees low. But it would have been possible to have eve,n lower registration fees in
some instances had we not wished to safeguard our resenes and (at m eaty stage) support Image. gimilrly, il one were
merely producing ao electronic journal by vohmtry labor one might allow rmiversal free access; ia fact we decided to restrict
access to members of the society in the hope that this might encourage some new members. The price was worth paytng,
for in this way we have built a team that thinks in terms of our Society, not one group that wishes the Society's limited re-
sonroes to be spent on meetings, mother on lrwge and a third on EL,A, md so on.

At least one factor distinguishes our Society from lager ones such as SIAM or AMS: we have no paid staff-all work
done for this Society (with very minor exceptions) is on a voluntry basis. For other societies, a rqretitive job, such as the
pnoduction and mailing of a flier announcing a meeting, may be a project assigned to a paid secrcttry; for us it requires vd-
ute€r labor. It is remakable that strch vohmteers bave always been found. All who have worked on our meetings, our jour-
nals md our committees dese,lve my thfll$ to the greatest extent. It is unfortrmately impossible for me to list md thak all
individually. However, I must ac}nowledge the immeirse contributions to this Society of two members of the original II-AS
executive without whose devotion mdmmy hours of work the Society could not bave flourished: Dmiel Hershkowiu md
JimWeaver.

FIANS SCHNEIDER
HANSEilATH .IIIISC. EDU

Dept. of Matlrcmafics
U niv e rsify of Wi sconsin-Ma dison

Van Vleck Hall, 480 Lincoln Drive
Madison, WI 53706-138& USA
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The Hans Schneider Prize in Linear Afgebra
On the reco"rmendation of the II-AS Liner Algebra Prize Committee, the II-AS Executive Boad has awrded the Second
Hans SchneiderPrizein Linea Algebra to Robert C. Thompsm (1%1-1995) posthumously for his lifetime achievement
and to Mke Boyle ad David tlmdelman for their solution of the inverse eigenvdue problem for nonnega.tive matices (in
prticula tbeir outstanding pryer 'The spectra of nonnegative malrices via slmbolic dynmics', Annals of Maha natics 133
(1991): ?e3rc). The hize Committee consists of: Dmiel Hersbkowitz (cbair), Richrd A. Bruatdi @-AS President),
Shmuel Friedland, Thonas J. Laffey, Peter Lmcaster, and llans Schneider (ILAS Past Presid€ot).

The tlans Schneider Prize in Linea Algebm is awaded by the Internarional I inear Algebra Sociay (tr-AS) for reseach
contributions md achieveneirts at the highest level in Linea Algebra The Prize may b awarded fon a ortstmdi4g scien-
tific achieveme,nt or for lifetime contibution. The hize is awuded every tbree yecs at m ryprop,riate ILA.S meeting, as de-
cided uponby tbe II-AS Executive Botrd- In ary yetr in which a Prize is awrded, there may be more tba one recipieirt,
vithin the discretion of tbe Bord. The first prizr was awarded jointty to Miroslav Fiedler, Shmuel Riedlad md Israel Goh-
berg in 1993.

Prccedute br deilernining fhe winner. APrizn Committee is established by the ILAS Presid€Nil upo the remmmec.
dationof theII-AS ExecutiveBoad. The Committee solicits nominations from members of the liner algebra cmnrmity
of people of outstmding achievement in the subject md the Committee makes rcconnendatims to the ILAS Executive
Bord, which then makes the awad. (Ihere shall be no restrictio$r on whom shall receive the Prize based on sex, naoe, na-
tional origin, age or the time since the recipient took his or her lct acade.nic degree). The recipient is notilied at least two
months prior to the II-AS meeting at which the Prize is to be presented and is also invited to give a talk at thx meeting.

Nqfute d llre Hize. The Prize consists of a plaque ad a certificate contafuing the citatim. The Executive Boad may
also dscide to make acash awad to tbp recipient ad/or make a contribution towrds &e expensas inqrncd in attending the
awardceremony.

Fundng. The fimding for the Prize comes from the interest accruing on a lage donation made to II-AS by Flans Schnei-
der and anumber of snall contributions fromotherpeople.

Selecfed Fortheorning Linear Algebna Events

ILAY Workshop on Lineqr Algebro in Optimizotion

Afbi, neor Toulouse, Fronce: April 22-25,I996
This is the third in a series of fou wortshops, which are a part of the CERFACS Internati@al Lired Alg€bra Ym hdd in
the flcturesque town of Albi, nea Toulouse in South-West Frmce, April22-25, 1996. This worksho'p is devoted to Linear
Algebra ia Optimization. The first day ad a half of the workshop will be a nrtorial introduction to optimization methods,
while the remaining two ad a half days will be dedicated to invited and ontibuted talks addressiqg reseach topics. A pre-
limina'y list of invited speakers for the workshop includes: A. Bjiirck (Sweden), A. Conn (JSA), Yu. Evtushenko @ussia),
R. Fletcher (tlK), A. Griewank (Germmy), C. I-emarechal @race), J. More ([JSA),'W. Murray (USA), J. Nocadal (USA),
M. Powell (tlK), R. Schnabel (USA), D. Shano (USA), md Pb- Toint (Belgirm). The local orgmizi.g comnittee com-
prises O. Bwdakov (CERFACS), M. Dayde (ENSEEIIII-IRIT),I. Duff (CERFACS ad RAL) md N. Gould (RAL). A
limited number of contributed 20 minute talks will be selected for the workshop, md suitable contibutions ae solicited.
Because of sup'port" the cost of the workshop has b€€o kept to 1500 FFR (which includes registation, documentation,
hmches, tea md coffee), with a reduction to 1000 FFR for full-time students, and a fee of 3000 FFR for non-&ics.
There re mmy reasonably-priced hotels close to the worlsshop site.

Up+oJate information on the workshop (incfuding the ahstracts of talks, registration forms, etc.) cm be fomd via the
WWWp:gehttp:././www.cerfacs.fr/*Loy/LAY./1ay.htm1 udiredlyfromtheSecr&aiatdel'Ann6eIntslatiomlede
I'Algbbne Lindaire, Parallel Algorithms Proj€ct, CERFACS,42 Avenue Gustave Coriolis, F-31057 Toulouse, CEDEX,
France; FAX (33) 51.1930.00, roult9cerfqcs. fr.



Winter 1996 pcrge 9

3rd Western Cqnodo Lineqr Algebro Meeting

Kononoskis Villoge, Alberto: June l0-l 1 ,1996
A regional meeting on liner algebra aod related fields will be held June 10-l 1, 1996, at Kanaaskis Village, 80 kilometes
west of Calgary, Albert4 in the eastern slopes of The Rocky Mormtains. This meeting wi1 be the Third Western C*nada
Linean Algebra Meeting (W-CI-AIv[), the first two baving been held in Regina and Irthbridge. The purpose of W{1-AM is
to draw together researchers in linear algebra md related fields to F€s€nt ac@rmts of fteir recent work end to facilitate dis-
sttssions on matters of relevance to them. Paticipation is open to ayone who is interested in attending o,r qpeaking at the
meeting. The orgaizers can provide no finacial support for participmts. Immediately pnor to W-CI-AM '96, the C-"Oi-
lvlathematical Society (CMS) with hold its 19|)6 $ummer Meeting in Calgary, Jrme 7-9, l9p6, n which there will be a
session on N{atrix Analysis. The tirning and locale of W-CLAM provides interested participmts the occasion to attend nvo
meetings, should they wish to do so. Please note that the &IS and W-CL-Alv{ m€etings ane entirely s€pilate entities, each
with its own orgaizing ad arrageme,nts comodttee. (For details of the cI\zIS -""tiog wdte to tL OfS, Sn K111gp31.-
ward' P- O- Box 450, Station A, Ottawa, Ontario, Canada KIN 6N5; exsnr€acodvml. uottawa . co . )

6ll talks re contributed md will be about30 minutes in le.ngth. Speakers need not be from 
'Weste,m 

C--,ada although
we srsourage, in patiorla, regional paticipatioa. The meeting will be held at The Kanwnaskis Inn, Kannaskis Village,
Albert4 CmadaToL 2H0; tel. (1403) 591:7ffi,FN( (1 404) 59l:7633. The cost of accommodation is C$99 (pilns 12Vo
tax) p€rnight for eifter single or double occupmcy including brealdast. Participants are asked to make their own aocomm(>
dation arrmgem€nts *tth_ th" hotel, refening to ''til-Cl.Alvf" and Reserration Number 116803 in their correspoudence. A
shuttle service betwee,n Calgu.y and Kmnmaskis Village will be available at cost with details to be anormced at a Iat€r
date. There is a C$20 registration fee, payable by cash or cheque at the meeting, to offset the cost of &e onfereaoe room of
the hotel. A call for abstacts will be given in a second announcenent. The rejstration md scheduling of talks will be hm-
dled by Doug Fae,nick and Steve Kirklmd, md so abstacts should be directed to either one of the,m. orgaizers: peter La-
cast€'r, Dept- of N{athematics & Statisties, Uaiversity of Celgdy, Calgary, Albert4 Caada- T2N 1N4; tqn-
cqsteeocs-ucolgorv-ca' tel. (1403)?32-51fr:DougFanenickmdSteveKirklad, Dept. of \zlathematic.s & Statistics,
University of Regina Regina Saskatchewan, Canada S4S 0A2; forenickeobel.noth.uregi.nq.ca, tel. (1-306) 5g5-
4425; kirkland€rnax. cc. uregi nd. cq, tel. (l-306) SBS43SZ.

ATLAST 1996 Lineor Algebrq Workshops

Newport, Rhode lslond: June 12-15; Lo Jollo, Colifornio: July 24-21;996
ATLAST is an NSF Project to Augment the Teaching of Linea Algebra through the use of Software Tools. The project
will offer two faculty workshops on the rse of softwre in teaching linea algebra during &s srrmmer of 1996. WoitcsUop
participms will learn about existing softwae for linea algebra md will be trained in the use of the 1vIATLAB softwae
pack4ge. Attendees will desigu classroom lessons that incorporate computer s6f1nr4p making use of ATI-AST materials that
weredevelopedin previous workshops. These materials will be included in the forthcomiig ATLAST Book of Corryuter
b'ercises (he'ntice-Ilall, Fall' 1996). Paticipats will also lean to design computer exercises ad lab projects ior inclusion
in the ATI-AST database and possible inclusion in future editions of the ATLAST book. The ATI-AS} project provides
room md bord for participmts attending the wokshorps. The project was oonceived by the Elucation Committee of the In-
temational Linear Algebra Society (II-AS).

Irnage JontHitor Steven J- Leon of the ILAS Rlucation Committee is serving as the ATI-AST hoject Director ad the
Assistant Drector is Richad Faulkenberry. Both ae in the N{athemxics Depatm€nt of the University of lvlassachusetts-
Damouth. The ATI-AST project is frmded by a National Scienoe Foundation-Facglty Fnhancement grmt. This is the frfth
yea of ATI-AST worlshops. over 350 faculty members have participated in the twelve worlshops given dgring the sgm-
mers of 19/2,y3' *d 91. A number of the.se paticipmts wereinvited to atte,nd a. advanced n,-toUop in 1994. A second
advanced workshop will be held at the University of Washington, Seattlg August 13-16, 1946.- Worksiop evaluations aad
follow-up surveys clealy show that the ATLAST progrm has been arousing suooess. We ae confideirt that the ,l)6 work-
shops will be equally well received.

The First $rrmm€f,' 1996 ATLAST Workshop will be held at the Salve Regina University, Newport, Rhode Islad,
Jlme 12-15' 1996; fleWorkshop Presenter is Steveo J. Leon (University of Massachusetts-Damouth). The Second work-
shop will be held at the University of Califomiasa Diego, La Jolla California, July ?L27,1996; the Workshop pr,esen-
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ter is Ula Roberts (Georgia Southein University, Statesboro). All teach€rs of rmde,lgraduate linea algebra @urses at colleges
or rmiversities in the USA ae invited to ryply for the ATL-A,ST workshops. The deadline for applicatims is N{ach 21,
l996.Iate applications will be accepted on a space availablebasis. Each worlsho'p will b€ limited to thirty prticipants. A
screetdng committee will review applications md notify ryplicats of its d€cisions by the of April. For further
information on applying see the ATLAST web page: htlp: / /tango. nth . umossd. eduIATLAST/ATLAST. htnl or cotrtact
Inage Joint Blitor Steven J. I-eon, ATLAST Project Drector, Oepartnent of Mathematics, University of lvlassachruetts-
Drmouth,Old'WestportRoad,NorthDamouth, MAU747-A00,USA; tel. (1-508) 99 9-83120, FAX (1-508) 999-890f ,
ATLASTEUMASSD. EDU.

l3th Householder Symposium on Numericol Algebro

Pontresino, Switzerlond: June 17-21, 1996
The 13th Householder Symposium on Numerical Algebra will be held at the Hotel Iftoneirhof in Pontnesina, Switzerlmd,
Monday-Friday,Jtme 17-21, 1996. More complete information about the meeting and the Horseholder hize ca be formd
at the Website http: //vnrw.cs. umd. edulusers/oleqry and these files ane also available via ftp from cs. umd. edu in di-
rectory pub/faculty/oleary. This meeting is the thirteenth in a series, previously called the Gatlinburg Symposia The
n*me honors Alston S. Householder, one of the pioneers in numerical lineu algebra md orgmizer of the first four neetings.
The meeting has traditionally been held in m isolated location md is very informal in style. Each attendee is given the op
portunity to prese rt a talk, but a talk is not mandatory. The format of ihe meetiqg includes scheduled prese,ntations during
the day md more informal evsrdng sessions that ae orgmized on-site. Spirited disorssion is encouraged.

At the meeting, the Householder VII prize will be awaded for the best thesis in nrmerical algebra writt€n since I Jm-
uty 1993. We hope that the meeting will be attended by recent entrmts into numical algebma as well as m(re experienced
reseacbers. We €noourage attendace by cme numerical tineu alg€bra reseachers, matrix theoreticias, md people in 4pli-
cations such as optirnization, sigr',al processing, comtrol, etc. The hogrm Conmittee welcomes yoru contributioa. The
meeting facility in Pontresinaholds only 125 people, howevetr, so attendaoe may need to be limited. We are seeking fund-
ing to provide nnaciat assistmce to rece,nt PhDs ad others who might need it. For full qrnsideratioq the committee nust
receive yoru abstract by 5 Jatry 191b. Please use the format described in the nabsEactn frle on the Website ad fqcite. The
committee €xpects to complete the list of attendees md schefuled presentations by 15 Fehrury 1996. After reading the files
in the Website or ftpsite, if you have any questions about local trrmg€rnents, please contact lvlatin Gutknecht:
nhg@ips.id.ethz.ch. Other questions cm be dir€cted to house-requestecs.umd.edu. The hogrm Committ€e com-
prises: A. Bj6rck, A. Bunse-Gerstner, T. Chan, C. Davis, A. George, N. Higbam, D. Okry (chair), B. Palett, G. W.
Stewaq P. Vm Dooreir, C. Vn loan, M. Gutknecht (ex officio), W. Gad€r (ex o{hcio).

I st Workshop on Numericql Anolysis ond Applicotions

Russe, Bulgorio: June 24-27, 1996
Traditionally evay 4 years a Confere,nce on Numerical Analysis md Applications is organi?A ia Bulgaia The present
workshop is meant to sup'port this tradition md to serve as a intermediate meeting between these cmferences. We would
like to give a' opportunity for mathematicias and applied scie,ntists to discrrss topics of common interest. Orgmizers: Uni-
versity of Russe, Association of Bulgaim N4ath€mdicims-Russe; Co-orgmizers: Instinrte of N{athe,matics ad Ce,nter for
Infqmatics md Information Technologies of the Bulgaian Academy of Sciences, Technical LJniversity of G'abrovo, Techni-
cal University of Solia University of Texas of the Permian Basin In coop€ration witb: ACM Sp€cial Intsest Group on
Numerical N{athe,matics Society for Industial md Applied N{athematics.

The workshop will have four tracks: 1. Numerical Liuea Algebra. 2. Numerical Methods for Dfferential Equations. 3.
Numerical Modeling. 4. Ifigh Performance Scientific Computing. Prelininry list of Invited Speakers: R. Bisseling
(Netberlmds), L. Bmgnmo (Italy), E. Dyakonov (Russia), I. Gladwell (USA), S. K. Godrmov @ussia), A. Griewank
(Cernmy), S. Hrurnnling (tlK), W. Hofmmn (Aermmy), B. Jovmovich (Yugoslavia), A. I(rageorghis (Cyprus), Yu. A.
Kuznetsov (Russia), R. lvfa€m (Crermany), W. T. Pickering (tlK), R. Pler'-ons (USA), G. I. Shishkin @ussia), I. Siliciu
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(Romania), T. Szulc @olmd), E. E. Tyrtyshnikov @ussia), P. Vabishchevich (Russia), TV'. Varnhorn (Gemanry), V. V.
Voevodin @ussia), Z.Zlatev (Oerunr$. Organizing committee: L. Vulkov (Chair), P. Yalamov (co-Chair), A. Andreev,
P. Ivanova" I. Lirkov, M. P4rzycki, V. Pavlov, S. Rmmova" T. Todorov, Z. Tnask4 K. Zlateva, J. Wasoiewski. 'We

would like to invite all interested individuals to organize minisymposia md contribute pap€rs related to one or more of the
ooderence tracks. Please send aminisyposium abstract (aproximately onepage) md alist of 4-8 speakers. To c<ntribute a
paper send a ext€rd€d abstact (ryproximately one p4ge). Direct all correspondence to: Plamen Yalamov, Dept. of N{athe-
matics,UniversityofRusse,BG-7017Russe,Bulgaria;yalanovgiscbg.ocad.bg, ortoN{acinP4rzycki,DeprofN{ath.
& Computer Science, Univ. of Texas-Permian Basin, Odessa lX79f162: papr4ycki--rn€gushcr. pb. utexas. edu.

Sth Internqtionol Workshop on Mqtrix Methods for Stotistics

Shrewsbury, Shropshire, Englond: July l8-l g, 1996
The 5th International Workshop on Ntatix Methods for Statistics will be held in Shrewsbury, Shopshire, F.ngt4d, sa
Thursday-Friday, July 18-19, 1995. hevious workshops were held in Tmpere, Finlmd, August 1990; Auckl*6, N"*
T,ralard, December 1992; Tatu, Estonia N4ay 1994, and Mootr6al, eu6bec, Caaaa fUV 1995. The purpose of these work_
shops is to stimulate reseach on matrix methods and their applications in statistics ad to eircoruage-infornaf discussion of
topics of mutual intere,st ${thin ftis subject area Shrewsbury is m ancieirt maket town situated in m almost circulr bend
of theriver Severn on theWelsh boarder sf Fngl4d. The 12th Century town will be familiar to mrny as the setting for the
Brother Cdfael myst€ry stories of Fllis Peters, but the town and its environs contain achitectural ,nernorials of all ages.
Althoughthereis much to see in the town, paticipats ae advised that they will frnd a Romm settle,ment md vineyad,
m.mor houses, stately homes md gadens md beaut'rful op€n cormtryside in the imrnediate neighbogrhood. Those with more
time to sparenay wish to take theopportunity to explorelVales md the'West of Englad.

The Workshop will be held in the Gateway Ceirtre for Rlucation and Ar! situated just outside the towu centre about 200
meE€s (220 yads) from the bus md railway srations. I;unches may be rek€Nr in the Gateway or at a wide rage of establish-
melrts within easy walking distance. There is a wide vaiety of accommodatiora within ftg tonm ad its inm€diate envircns.
The Workshop orgmisers will attempt to negotiaG sp€cial rates at the m4lor hotels in the town ce1te for those puticipats
wishing to stay at these hotels. However, paticipmts g2velling by cur nay wish to stay at the smaller hotels md guest
house around the town. Such paticipats should book their own accommdation by contacting the telephone or FAX
numbers listed in "Slhere to Stay in Shrewsbury". This brochure will be s€nt to you by post if you are not able to obtain a
copy frm your local fiavel 4gent Bed md brcatf,ast acconnmodation with pnvate fmilies is also available but must be re-
served well in advace of the workshop. All town accommodation is within walking distmce of the Gateway or on a good
bus route.

A rcception will be held on Wednesday, 17 July 1996. Persons registering for the worlshop may participate without fur-
ther chrge' Please indicate the number of persons likely to accompany you to this reception. At pto*t *" do oot inte,lrd to
levy a charge for accompmying pemons. A fornal Workshop dinner wiu be held on Thr*d"y, 18 July 1996. The cost of
this is IlKrE25 per p€rson to include tavel, welcome drink and three course dinner with wine or fnrit juice. Ptease advise the
orgmisers of ay sp€cid dietry requiremelrts. An evening visit to the Romm Vineyad at WroxeL folowed by a tight
suppet will be arranged for the evening of Friday, 19 July 1996. The chrge for this Eip is UIGIo and includes wine tast-
ing' supper and travel. Wroxeter is now known to have bee,n the most important nilittry base in the west of Brit ;r, before
the foundation of the legionary carnp at Chester in AD78.

Atstracts of p4ers to be presented at the Wor*shop should be s€nt to the orgnisers at one of the fdlowing addresses ei-
ther in the form of a typescript or in LATEX by 30 April 1996. Abstracrc sholld be pneceded by a title ad a iu11 list of ar-
thors ad followed by the full postal md e-mail addresses of one of the anthors. An ealy indication of possible titles wogld
be appneciated" The registation fee for regular prticipants is IJI(€35. Retired persons may pay a lesser fee of III(€25 ad
students a fee of UIG15. Snd€nts should submit a letter from their supervisoi confrrming their stanrs. A late registration
fee of IIIGElO will be levied a all paticipats other tbm studeats regrste,ring after 31 t{ach 1996. If at all poisible we
should like to have dea indicotims of the nrnber of paticipats by the beginning of April 1996 in srder rhar we Inay se-
cure 4propriate facilities at the Gateway Ce,ntre. Palment should be nade in British pormds sterling (GBP/UKS) by meos
of a cheque drawn on a British bank in favour of R 

'W. 
Faebrother. Altcrnatively palmeirt nay be-nane in Briish pognds

by means of a bank giro cledit payable to the accormt of R. W. Farebrother at the Royal Bank of Scotlmd, 6 The Sq.ae,
Sbrewsbnry (Bak Sort Ccde L63l-?F, Accotmt Nrmber 10015581). This is m accormt opened for the specific pgrposes of
the'Worlshop and all traasactions will be opeir to the inspection of the Orgaising Coomittee. Paticipants from fuestem
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Enrope, Canada, United States of America, Japan, Australi4 and New Zaland.may pay by personal cheque. Add UK€5 to
the total on the Registration Form to cover bmk charges md divide the result by the cuilent exchange rate for buyrng
pounds sterling. A cheque for this :mormt payable to R.W. Fanebrother should be sent to the orgaisers. The orgmisers
apologise to participats from other countries but bank chages make it impra.cticable to exteird this scheme to them. We re-
gret that it is not possible to acc€Pt palm€tlt of Registration fees by credit cad. Wulshop Office Address: 11 Casfle Road,
Bayston Hill, Shrewsbury, Shropshire SY3 ONF, Fngland, United Kingdom. Messages may also be se,nt by e-mail to:
r - w. f q reb rothe renan. oc . uk or by FAX to (44-16l) 27 Sqlz (e-mail preferred).

6th Conference of the Internotionol Lineqr Algebro Society

Chemnitz, Germon!: August l4-l 7 ,1996
The Sixth Conference of the International Liner Algebra Society (II-AS) wiU be held at the Tecbnische Universitiit Chem-
nitz-Zwickau in Chemnitz, C€rnmy, August l+1,19E6. The Orgmizing Committee comprises: B. De Moor (Catholic
Univ. of Leuven), G. De Oliveira (Univ. Coimbra), L. Elsner (Univ. Bielefeld), T. Iaffey (Univ. College Dublin), V.
Mehrma"" CIIJ Chemnitz-Chair); G. Mchler (Univ. GH. Essen), M. Neuman, Oniv. of Connecticut), F. uhlig
(Auburn University). The Local Aragements Committee: D. I{rypel, F. Lowke, C. Rost, B. Silbermmn

The purpose of this conference is to bring together reseachers md educators in all fields of Linea Algebra frm Numeri-
cal Linear Algebra to Algebra prne ad ryplie{ atowing a broad exchmge of ideas and discussio of reent developments in
these aeas. Sp€cial e,mphasis: Numerical Linea Algebra Computational Algebra"

List of invited spealrers: Olga Taussky-Todd speaker: R. Guralnick, Los Angeles; Ilms-scbneids Prizr- qpeaker: TBA.
50 minute-invited speakers: J. Demmel, Berkeley (te,ntative); J. Dorier, Univ. Pierre Me,ndes (t€ntative); C. Ringel, Bielo-
feld; P. Vm Dooren, Louvain La Neuve; U. Helmke, Wtirzburg; D. Hershkowitz, llaifa, R. Bapat, New Delhi- 30 minute-
invitd speakers: L. Berg, Rostock; R. Byers,Iawrence; N{. Eiermann" Freiberg; R. Gow, Dublin; C. Li, Willimsburg; N.
Nichols, Reading; R. N{atthias, Williamsburg (tentative); T. Pate, Auburn; F. Ilall, Atlata Minisymposia G. Mchler,
Esseu: Parallel Computations in Algebra; B. Silbermann, Ch€Nrnitz C*-algebra techniques in compu.tational linear algebra;
R. Horn, Salt I-ake City: Caonical forms; N. Higham, Ndmchester: Perturbation Theory. After-dinner speaker: B. Huppert
(te,ntative). For finther information contact Heike Weichelt, TU Chemnitz-Zwicl<au, Fakultit fiir Marhenatik, D-09107
Chemnitz, Gemmy; hweichel€nqthenrotik.tu-chemnitz.de, tel. (49371\ 431-2659,FAX (49371) 531-2657.

2nd Internqtionol Workshop on
Totql Leost Squqres ond Errors-in-Voriobles Modeling

Leuven, Belgium : August 21-24, 1996
This interdisciplinary workshop is a continuation of a previous workshop on '"Total Least Squares: Conce,pts, Algorithms,
Ap'plicatiousu which was held i:r Leuven, Belgium, August 1991, ad eims to bring together numerical analysts, statisti-
cians, engineers, econonists, che,mists, etc. in order to discuss recent advances in Total kast Squaes Cn S) tecbniques md
errors-in-vriables modeling. hpers ae solicited for technical sessions on the following and related topics: TLS Concepts
md Properties: stnrchred ud constrain€d T[S, other uorrns, nonlinea errors-io-vuiables, crrve frtting, statistical, uumeri-
cal, robustness ad optimization asp€cts TLS Algorith'ns: real-time, ad4tive, recursivg iterative algcithms, based on SVD
or related decompositions, architectures, corn.plexity, aocuracy, regularization, oonv€rgelroe TIS Applications: array signal
processiag,modd identificatiou, spectnrm 'ndysis, harmouic retrieval, direction finding, geology, chemistry tn paticular,
overview pap€rs describing reoent advanoes on ay of the above-meirtioned topics ane invited. Other topics related to TI-S, s-
rors-in-vaiables modeling, and their applications ae also welcome. Authors rc invited to submit four copies of an extended
srunmary (2-  pagBs) to the workshop secretariat for review. Fax number md e-mail should be provided if possible.
Overview papers will be pres€trted as loctule, the other ones in poster form- Authors of acce,pted contribr*ions will be asked
to prcpare a version for publication in the conference proceedings. Cmference committee: Sabine Vm Huffel (cbair), Bat De
Moor,'Wayne Fuller, I-eon Gleser, Gene Golub, BjOm Ottersten, Pete Stewart. Workshop secretaiat Ida Tassens Dept. of
Electrical F.ngineering, ESAT/SISTA, Katholieke Universiteit I-euven, I(mdinaal Mercierlam 94, 8-3001 I-euve,n-Heverlee,
Bdgium; idq.tassens9esat.kuleuven.oc.be, tel. Q2-16)32.17.09, FAX (32-16) 32.19.6.



Winter 1996 poge 13

2nd SIAM Conference on Sporse Motrices

Ceur d'Alene, ldoho: October 9-l 1 ,1996
The 2nd SIAM Confere' ce on Sprse lvlatrices will be held at The Cctn d'Alene Resort, Ceur d'Alene, Idaho, October 9- 1 I ,
f996. The orgruizers are: Esmond G. Ng (Oak Ridge National l-aboratory) md Dmiel J. Plerce (Ihe Boeing Conpmy). The
Program Comnittee comprises: Ake Bjthck, Unkiiping University, Sweden; Iain S. Duff, Rutherford Appleton kbomory,
United Kingdom md CERFACS, Frace; Rolmd W. Frermd, AT&T Bell Laboratories; J. Ala Gaorge, University of 

'Wa-

terloo, canarla; John R. Crilb€rt" Xerox Palo Alto Research C€nt€q G€rc H. Golub, Stafcd University; Esnond G. Ng,
Oak Ridge National laboratory; Daniet J. Pierce, The Boeing Cmpay; Horst D. Sim@, Silicm G'rryhics Compub Sys-
tems. The orgmizers and p6eg26 onnittee will be inviting three plenry qpcakcrs to gtve presenatims on curr€nt E ilse
matrix reseach. The information will appcar in &e conference progrm which will be available in mid-July, 1996. The
conferenoeThemes ae; Apolications, Iterative lv{ethods for Non-Hermitia }vlatrices, parallel Spcse Dircct Mefhods, he_
cottditioning Tecbniques, Spase Eigeovalue Computatious, Spase Methods iD Optinization, Spase Regulaization md
Rmk-Deficient N{ethods, Structured matices.

The field of Sprse Ndatices is a br,oad and impontat aea of the compuadonal sciences that includes strucmred matices
and those with seemiagly little or no structure. The rdevaoce of the freld is highligbtod by the wide rage of 4plicaion ar-
eas tbat rcquire the exploitation of matix sparsity/stnrcture in order to achieve a solution given real world constraints on
ooorytrting resouroes ad/or time. This 2nd SIAM Conference on Spase Ndatices will bring together scieotists workiag ia
the field of sparse matrix computations and those fonnulating problems resulting in spase mafirix problems. The intent is
to provide a ve,nue for the excbage of probl*rns, ideas, new results ad a discussion of funrre tnends.

The progru committee invites you to paticipate in tbis exciting oonfenence by submitting a extadod abstact not
more thm one page in length. The abstract should include the title the author's nme, m*iling address, e-mail ddrress, ad
fts nzme of speaker (if jointly authored). Please include a list of keywords (at nost 5) in cder of impo,rtmce. Eectr,onic
submissims ae e,ncouraged. If you ned a LaTeX macro to fqmr your one-p4ge, single-spaced exiended abstact, send your
requ€st for a masro to meeti.ngs9siom.org. Cmpleted abstracts should be sent to each of the following: mect-
ings€si'an.org, esnondQnsr.epm.ornl .gov, dpierce€esprcsso.rt.cs.boei.ng.coal, andshouldarrivemorbefore
April 15' 1996, to be coosid€rcd for presentation. The committ€e will sdect from the abstracts, lorrg presentations (f hogr)
md short presentations (30 minutes). The meeting will be simila to that of the 1989 SIAM Sf'mposium on Sparse 14atri-
ces. This will be z34ay meetiag. There will be about six l-hour talks tlat will NOT occrn in p-att"t ad short pres€, t&
tions (30 minutes each) scheduled ia parallel. IVe expect 6 timil the number of parallel sessions to three. The oonferene
will be held at The Ccur d'Alene Resort in C-cur d'Ale,ne, Idaho. The resort is located right on l:ke Cern d'Alene :mong
the Bitterroot Mormtains of Northern ldaho. It is 45 minutes by ca from Spokme htslational Airport in Spokacre, \il'ash-
ington. In ecly Oc0ober the days should be suny ad the nigbts cool ad clea. Information regading tb cmfelence ca be
acoessed through the Wqld 

.Wide 
Web: http: / /vtwu .si. an . orgr./conf . htm .

Internotionql Lineor Algebro Society Symposium :
Fost Algorithms for Control, Signols ond lmoge processing

Winnipeg, Monitobo, Conodo: June c-:g, lggT
There will be a International r inea'Algebna Society (II-AS) Symposium on 'Fast Algoritbms for Control, Sienals ad
Image Processing" in Winnipeg, N{mitoba, Cmad4 June 6-9, 1997. l}re Symposium host is the University of ldmitoba
Institute of Industrial Mathematical Scie.nces, P. N. Shivalsuoar, Director. The Orgaizing Committee: P. N. Shivakgmar
(trvlmitoba-Chair), Pauline vm den Driessche (Victoria), Tom Kdlath (Stdord), Perer Lacaster (Calgay), Dizrne
oTra'y (N!rylmd), Bob Plemmons (Wake Forest),Ilans Schneider (Wisconsin). The hogram Co--ittot Moody Chu
(NCSID, BiswaDatta(NILI), Brent Elleftroek (Air Force Phillips kb), Georg Heinig (Kuwait), kmklin t r* 6f,iy, ni-
ane Ol-eary (t\,kyland-co-chair), Ilaesrm Pak (Minnesota), Bob Plernmons (Wake Forest-co-chair), Ali Sayed (UCSB),
I{ms schneider (wisconsin), P. N. Shivalarmar (N{mitoba), paul va Doorcn (Belgium).

The meeting will overl4 with a meeting in \Minnipeg by the Caadim lvlatheoatical Society (cMS). The dates for ogr
Symposiun, fudurling interaction with the CMS, ae: June 6 : ILAS Short Cornsq A full day wirl speakers on topics re-
lated to the symposium the,nes of Control, Signals md Image hocessing. This ILAS Shst Cogrse ni1 be availablJ to the
paticipants of CldS Meeting. June 7*8: II-AS Symposium: Invited E€ak€f,s, invited minisy4propia, contributed minigJm-
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posia and contibuted paper sessions. June 9 : CMS Worlsshop: A full day s€mintr on Linear Algebra orgmized by P. N.
Sbivakumar and a CMS committ€e with ILAS prticipation. This frIS Worlsshop will be available to the participants of
ILAS Symposium. We expect a blend of application-oriented talls, along with talks on general linear algebra relating to the
Symposium themes. Participation by researchers fron Industry and from Governmeirt l-aboratories is enouraged- For prro-
gfaminformationpleasecmtactDianneO I*uy: olcaq€cs.umd.edu, or Robert J. Plernmons, Computer Scienoe Dept.,
Box 7388, Wake Forest University, Winston-Salem, NC 27109, USA; plemmonsOnthcsc.wfu. edu, tel. (l-910) 159-53*,
FAX ( 1 -9 10) 759-7 1 90, WWW http : / /wwvt . w f u . edu / -ptemmon s .

Internationql Cslendqr of Events in Lineqr Atgebra & Relsted Topies

1996
Apdl 13: Olfolto, Onfqdo. Dscrete lvlafhematics Day. Lieven Vmdenberghe: Determioant maximization under linear

matrix inegualig constraints. Cadeton University.
Aplil 13: Peodeno, Cqlibmlo. One-Day Sym.posinm in Honor of Olga Tarssky Todd (190G1995). Califomia

Institute of Technology. ttvlarg€ DElia Dept of Ndathe,natics 25337, California Institute of Technology, Pasad€na CA
91125; de1 i oecco . col tech . edul

i.ptil22-25:. Albi, neor Toulouse, Fronce. II-AY Workshop on Linear Algebra in Optinization. [CERFACS, 42 Av-
eirue Gustave Coriolis, F-31057 Toulouse, CEDD(, France; FAX (33) 61.19.30.00, roul'E€cerfocs.frf See Image 16:8.

May 2b22: Mcltotio, Btilislt Colur{ciq. Tri€nnid SIAM Meeting on Optinization. [B Buckley, Dept of N{athematics,
Royal Roads Mlitary College, FMO Victoria BC VOS 1BO, BBUCKLEY0PoST. ROYALRoADS . CAI

June l(Fl l: KqnqnosltisVilloge, Alceilo. 3rd Western Canada Linec Algebra Meeting. The I(manaskis Inn. [Doug
Farenick, forenickeobel .rnqth.uregina-co: Dept. of lvlathematics & Statistics, University of Regina Regina Saskat-
chewan S4S 0A2I See Image 16:8.

June 12-15: Nqlpott, Rhode lslqnd. ATI-AST Workshop. Salve Regina Univenity. fSteve,lr J. I-€on, D€pt of Nfath-
ematics, University of Massachusetts-houth, Old tilesport Road, North Dartmouth, MA V2141-800; FAX (1-508)
999-8901,SLEONOUilASSD.EDU, http;//tango.mth.unqssd.eduIATLAST/ATLAST.h&nTlSeeImage169.

June 17-20: Bolfimole, Mdylqnd. 8th SIAI4 Confenence on Dscrete Maihematics. Johns Hopkins University.
[SIAM, 3600 Univ. City Sci€Nrce Center, Philadelphia PA 19104-2688; FAX (1-215) 3ffi-7999, http: //rwwv. si.am. org ,
I,IEETINGSESIAM. ORG]

June 17-21: Ponlresino, Swiherlond. 13th Householder Symposium on Numerical Algebra Hotel lfton€Dhof. [Dimne
P. O'I-ery, Chair: Progr"m Committee; OLEARY@CS.UMD.EDU, http://wttt.cs.und.edu/users/oleqryl See Image
16:10.

June 2lF2l: Belgrrde, SeFlo-Yugoclcrvio. Dragoslav S. Mtrinovic; (1G1995) Memorial Conference. Seftian Sci-
entific Society. [Crradimir V. Mlovaovic;, Faculty of Electronic Engineering, P. O. Box 73, 18000 Nii, Serbia-Yu-
goslavia; IIILOVANOV IC0I PRV S 1. U N IV - PAU . FRI

June 23-July 6: Gron @norio, Conory lslonds. NATO Advaped Study Instinrte on Algorithms for Solving I-arge
Linear Systems & Applications. [Gabriel Winter, CEANI, Universidal de Gran C:oauta" TaIiE Alt4 Crtm Canaria; FAX
Q+28) 45l9l6,MANOL0eARrES. Dl{A. ULPGC. ESI

June 2{-27: RusEe, Bulgfrio. lst Workshop on Numerical Analysis & Ap'plications. tlvlarcin Paprzycki, D€pt. of
Mathe,matics & Computer Science, Univ. of Texas-Permim Basin, Odessa TX 79762: poprzycki-m9gusher.pb.
utexos.edul See Image 16:10.

June 24-28: St. louis, Missouti.Inteinational Symposium on the Vlathematical Theory of Networks md Syste,ns.
Wasbington University. [Biswa Nath Datt4 D€pt of lvhfheinatical Ssie,nces, Northem Illinois University, DeKalb, IL
60115; FAX (1-815) 753-lll2, DATTABOilATH. t{IU. EDul

July 7-12: Sydney, Audrolio. Sydney Int€rnatioml Statistical Congress: SISC-96. IMS Special Toprcs Meeting: Con-
ternportry Noryilm€tdcs; 13th Australim Statistical Coference: Quality & Environmeirt; Computer Scienoe & Statistics:
28th Symposium on the Interface. Sheraton-We, tworth Hotel. pohn Mukeady, Confene,nce Action fty IJd, PO Box 1231,
North Sydney, NSW 2059; SYDNEYe@SYD. DMs. csIRo.AU, FAX (61-49e1tgl
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July 6-12: Progue, Czech Republic. Praguelvlath@atical ConferenceinHonorof tbe 70th Birthdays of Ivo Babu5ka
& Miroslav Hedler, Jaoslav Kurzweil & Vlastinil P06k. B'ramida Hotel. wlathematical Instinrte, Academy of Sciences,
nora 5, U. - I l 5 67 Prah^ I ; FAX (422-2, 422:7 633, plit ce @E A R r{ . cv UT . c zl

July 16-19: Shlewbury, Engkrnd. 5th International Workshop on N{atix Methods for Statistics. Gateway Ce,ntne for
Bhrcation and Art. [R Willim Faebrother, 11 Castle Road, Bayston Hill, Shrewsbury SY3 ONF; FAX (441-61) 2'lffil4,
r. w. farebrother€mqn. ac . ukl See Image 16: I I.

July 2b27: [s Jolb, Cdibmio. ATI-ASTWorkshop. University of Californi+Sa Diego. [Steven J. lros, D€pt. of
N4athematics, University of N{assachusetts-Datmouth, Old Westport Road, North Datmouth, MA O2747-BOO; fAX (t-
508) 999-8901, SLEOileUilASSD. EDU, http; / /tango. mth. umqssd. eduIATLAST/ATLAST. huntl See Image 16:9.

July 27-.30: Cqn{tddgF, Englond. Conference ou Numerical Ndathe,matics Celebrating the 60th Birthday of }v4. J. D.
Powell. [MD B'rhmann, Mathematics Dept, ETTI Zeirtnrm, &l-SD2Zixich; MDBeilATH. ETHZ. cH]

August 6-9: Sqcporo, JcPon. 3rdWorkshop onNumerical Rmges & Numerical Radii. The S4poro Guest House. ff
Ando, Facnlty of Economics, Holusei Gaku€Nl University, Atsubetsu-ku, Sapporc 0A4l See Inu.ge li:a2.

AuguC 12-16: Jilin, Chino. 2nd China lvlatix Theory Conference. Chinese N{athe,matical Society & Jilin Normal Col-
lege. [Bit-ShuuTm"Deptof ]dathematics,TmkangUniversity, Tamsui ?Sl37,Taiwm; BsiloleHpAp.TKu.Eou.Til. FAX
(88G2) 620-916lSee Image 15:16.

Attgttst ltblT: Chemnlfz, @rmcry. International Linear Algebna Society (ILA,S) Confe,reirce. tVL Menrnan,
Falfltluit fiir N{athematik, Technische Universitiit &qnitzZwickau, PSF g&,D-OgOW Che,nnitz; fpf (+g-gZl) 531-
2657' MEHRilAi{Ii€|IIATHEMATIK.TU-CHEilflITZ.DE, http://wvrt.tu-chemnitz .de/itas/l See Innge I6:12.

Attgust 2l-2,4: leuven, Belgium. 2nd Int€rnatioal lVorkshop on Total I-€ast Sque€s ad Errors-in-Vaiables Model-
f8' [da Tassens Depr of Electricat Engineering, ESAT/SISTA, Katholieke Universireit L€uven, I(adinaal lytrercialaan 94,
B-300lLeuven-Heverlee; ido.tassens0esat.kuleuven.ac.be,FAXQ2-16)3Z.lg.S6lSeeImaget6:12.

Augusl26..8: Beiiing, Chinq. 3rd Gauss Slmposium- [WA Rodrigue.s Jr., Division of lvlath & Theoretical physics,
Institunrm Gaussiaum, IMECC-UMCAMP, CP 6065, 13081-9?0 campinas sP; trALRoD@IuE. uNlcAitp. BRI

Ocio,bel 9-ll: Ceur d'Alene, ldcilro. ?nd SIAM Coference on Sparse lvlarices. Ceur d'Alene Resort. [SIAM,3600 University city Scienoe center, Philadelphia PA 19142688; http://vLrt sion.org, SEETINGSeSIIM.oRG,
FAX (1-215) 3W7999t See bnge 16:13.

1997
Jonucny l(Fl3: Son Dbgo, Colibmiq. Joint lvlathematics Meetings: America Mathematical Society (AMS) &

N4ath€matical Association of America MAA). [{EETei{ATH.Atits.oRG: H Drly, Atr{S, pO Box 6gg7, providence, RI
029046884

June 6-E: Winnipeg, Mcnitobo. Intemaional r inea' Alsebra Society (trr4,S) Symposium: Fast Algorithms for Con-
trol, Signals and Image Processing. lRobert J Plemons, Computer Science n pt, Box -888, Wake Forest University,
TVinston-salem, NC 27 lo9; pl emnonsgnrthcsc. wfu. ed uf see I nuge I 6 : I 3.

1 998
Jonuory lG'13: Bollimore, Moylcrd. Joht t\4athematics N{eetings: Americm N{ahemarical Society (AI4S) & N{ath-

ematicalAssociationof America(MAA). I4EETOilATH.AMS.ORG; H Daly, AIvIS, pO Box 6gg7, proddence, iU m9o4-
6884

June 3-6: Modisott, Wisconsln.Inteinational Linea Algebra Society (tr-A.S) Conference. [Richad A Brualdi, D€pt of
N{athematics, univ of wisconsin, van vleck llall,480 Lincoln Drive, lvladison, wI 53706-1388; FAx (1-60g) 262-1ry2,
BRUALDIeUATH . |IIS C . EDUI

2002
Aubum, Alclcqmq. International Linea Algebra Society Confe,rence: CMleages. Brank Ublig, Dept. of lvlathematics,

Auburn University, Alabama, AL36ug-s310; uhti.gfdenail. auburn. edul seeimaje M:2g,
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New and Forfhcorning Publicsfions in Linear Afgebra
Poul R, Holmos: Lineor Algebro problem Book

Reviewed by s. w. Drury, McGill university, Montrdol
Iinear Algebra Problem Bookby Paul R llalnos tDolcimi lvlathematical Erpositims, 16, ldathematical Association of
America Washington, DC, xiv + 336 pp.,ISBN 0€881322-l e), UsgS.ool is wriuen as a supple,nent to the aurhor,s
Fintte-Dimeruional Vector Spaces [Second Edition. Springer-Verlag, ln4l very much in the style of his A Hitbert Space
Problem Boo& [SecondEdition, Springer-Verlag,l9g2l. t *ti"g back on my mathematical education,I realize how much I
owe to llalmos for writing these two boolss.

\\e lineat Algebra Problem Bookis organized like &e tlilbert Space txre. About half the book describ€s ttre problems.
There follows a very short sectim that Fovides a hint for each poblem. In the frnal section detailed solutiors are given. It
is importat to have a basic worki4g knowledge of tbe subject mafier before delving into the proble, s. llalmos has a knack
of choosing proble s that develop one's rmderstanding of the field. They vary in difficulty from the v€ry easy to the brain-
jmmer that will confound even the expert for more than the two minutes suggested in tbe p,reface. As inA Hitbert Space
Problem Book,tfu, style is casual and friendly.

The topics covered are Scalars, Vectors, Bases, Trmsformations, Dualit5r, gimilaily, Ceodcal Forms, Inner prodgct
Spaces and Normality- Some rcad€rs wi[ find the early questions m nonstadard operations quite tedious, but it is oly
though a recogaition of what ca go wrong that we come to rmdersrend the usual manipulations of Unea algebra. In fact, it
is because of llalmos's meticulous rmderstanding of the way that the subject is constnrcted that he is able to lind such un-
usual and instnrctive problems. flalmos excels at interpreting abstract nathe,natics, md one feels that he was wise not to
include problpms relarit8 to areas of matrix tbeory that do not have und€rpimirys in mainsfipsm liner algebra Neverthe-
less, mmy will lament that topics in multilinea algebra srrch as teosor, symnetric and exterior prodrrcts fie-not treat€d-

Ou the whcile the book is well producd but there ae sme lryses, the glaingly tautological hoble, l3g, for example.
The book could be used by undergraduates as a supple,me,ntary text in a abstract linea algeb'ra gourre, brut it is t"4ly 

"book for self study nnd will also appeal to gradrate shrdeirts.

New Book Announeernenfs
Richord A. Bruoldi ond Bryon L. Shoder: Motlces of Sign-solvobte Lineor Syslems

Matrices of Sign-solvable linear Systems by Richnd A. Brualdi md Bryan L. Shad€r tcanbridge Trrc.ts in lvlathematics,
116, Cambridge University hess, 1995, xii + 298 pp., ISBN 0-5214296-3 (tDl is listed at US$49.95 but is ourendy of-
fered by the publisher at US$9.96 (aZOVo discounr).

The sign-solvability of a linear system implie.s that the signs of the elrtries of fte solutim (or at least some of the e,ntries)
ae determined solely on the basis of the signs of the coeflicients of the syste,m. Tbat it night be worthwhile and possible to
investigate such linear systems was recognized by Paul Sarnuelson in his classic bcrtk Foundations of Ecorcmic fuialysis.
Sign-solvability is part of a larger study which seeks to shrdy and rmderstand the spocial cirslrostes€s rmder which m al-
gebraic' analytic or geometric propcrty of a matix can be determined frcm the combinatorial arratrg€ment of the positive,
negative and zero elements of the matrix. These are thru pr,operties shared by all members of a qualitative class of matrices.
Several classes of matrices arise in this way, notably sign-nonsingular matrices, L-matrices, S-matrices, md sign-sable ma-
tices. The essential idea of a sign-nonsingular matrix aose in a different context in the key 1963 pqer 'Dimer statistics
md place transitions" by P. W. Kastelyn. The lrge and diffuse body of literature connected with sign-solvability is pre-
sented as a coherent whole for the first time in this book. Results in the literature are presented in a new md orgmized way
with many new connections established and with rumy new results and proofs. One of the features of this book is that algo-
rithms that are implicit in many of the proofs have bee,n explicitly described ad their complexity has been cmmented on.

The book is intended primarily for reserchers in combinatqics md linear algebra tnrt it should be of interest to theoreti-
cal computer scientists, economists, physicists, cheinists, engineers and other scientists. It should also be of interest to those
who would like to see the beautiful interplay tbat it affords between combinatorics (especially, graph theory) aad linea al-
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gebra. The book is self-contained but it does assume tbat the reader is familis with elementary linear algebra and has been
introduced to some aspects of graph theory md combinatcial matrix theory.

Biswo Noth Dotto: Numericol Lineor Algebro and Applications

Nwrerical Linear Algebra and Applicationsby Biswa Nath Dana [Brooks/Cole, Pacific Grove, CA, 1995, xxii + 680 pp.,
ISBN 0-53417466,3 (tD, US$58.751 cm be used in both undergraduate and beginning level graduate courses on Numerical
Linea Algebra, Numerical Analysis, and Applied Linear Algeb'ra in tvlathe,natics, Statistics, Computer Science, and Engi-
neering. It shottld also be useful for self-snrdy and reference work by scientists and eqgineen. Strting from basic conce.pts
and gradually leading to more adranced and up-todate to'pics, the book gives thorough cov€,rage of the main topics of Nu-
merical Linea Alg"bra Numerical Solutions of Linear Sptems, Least Squares Proble, s, Eigenvalue and Generalized
Eigenvalue Pr,oHe,ms, and Singular Value Decomposition.

A majon strength of the book is a rich set of applications. To notivate the surdents to leam numerical linear algebra, I
have taken a special care to connect Numerical Liner Algebra to applied aeas such as Engineering (e.g., Heat Transfer,
Fluid Dpanics, Che'mical Plmts, Electical Networks, Vibration of Structures, etc.), Physics, Chemistry, Statistics, Control
Theory, Signal Processing, and Bio-medical Engineering, etc. In every cbapter after a physical protilem has bee,n pose{ I
have expliaired the physical and engineering significmce of its solution. Real-life case studies of major problems have been
included" The book contains far more material than ca be covered in one semester, so teachers can tailor material to partic-
ular classes and easily develop course syllabi. The book has been class-tested by me and other colleagues.

lsroel Gohberg, Morinus A. Kooshoek, qnd Frederik von Schogen: Partiolly
Specified Matrices ond Operotors: Clossificotion, Completion, Applicotions

Partially Specified Matrices and Operators: Classificaion, Completion, Applbaions by Israel Gohberg, Marinus A.
Kaashoek, Iiederik van Schage,n [Operator Theo'ry Advances and Applications, vol. 79, Birlfiiiuser Verlag, Boston, 1995,
xi + 333 pp., ISBN 3-7@3-52519-0 GI), US$139.001 is devoted to the new direction in linean algebra ad qeratc theory
that deals with the invaiants of partially specified matrices and operatus, and with the spectral n'alysis of their cmple-
tions. The theory developed centers arormd nro major proble, s concemiug matrices of which part of the entries ane given
and the others are unspecified. The first is a problem of classilication of partially specified matices, and the results here
may be seen as a fa reaching generalizafion of tbe Jorda canonical form. The serond problem is the eige,nvalue comple-
tion problem, which asls for a description of all possible eigenvalues aod their multiplicities of the matices which one ob-
tains by fi[ing in the rmspecified enhies. Both proble,ms ane also considered in m inlinite dimensisral framework. A large
pat of the book deals with applications to matrix theory and nnnlysis, nrmely to stabilization proble, s in marhematical sys-
te'm theory, to protiens of Wiener-Hopf factorization and interpolation for matix polynomials ild rati@al matrix fuuc-
tions, to the Iftonecker stucture theory of linear pencils, md to non-ever5mhere defined q)erators. The book will 4peal to
a wide grorp of mathematicims and engineers. Much of tbe material can be used in advanced cor[ses in matrix and o'pera-
tmtheory.

Peter Loncoster ond Leibo Rodmqn: Algebroic Riccoti Equotions

Algebraic RiEcati Eqntiozs by Peter Lancaster and kiba Rodman [Oxford University Press, 1D5, xvii + 480 pp-, ISBN 0-
19-8537956 (I{), US$l15.00, C$175.00, UICS65.00] is the first book to cover this aea of interest. Applications
ae discussed. This book provides a careful treatu€Nrt of the theory of algebraic Riccati equations. It cosists of forn pars:
the first part is a comprehe, sive a@ount of necessry backgrumd material in matrix theory including carefirl accormts of
recelrt developments involviqg indefinite scalar products and ratioal matrix finctions. The secmd ad third prts fcm the
core of the book and conoem the solutions of algebraic Riccati equations arisiog frm cmtinuous and discrete systeins. The
gmmetric thecy and iterative anelysis ae both develo'ped in detail. The last part of the book is m. exciting collection of
eight proble'n areas in which algebraic Riccati equations play a cnrcial role. These applications rmge from intoductions to
tbe classical linear quadratic regulaton pnoblems and the discrete Kalman filter to modem developments in H-infinity control
and total least squares methods.

Contents: Pat I: lvlatrix Theory. Preliminaries from the theory of matrices; Indefinite scalar products; Skew-symmetric
scalar products; lvlatix theory and control; Linea matrix equations; Rational matrix firnctions. Pat II: Cmtinuous Alge-
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braic Riccati Equations. Geometric theory: the complex case; Creometric theory: the real case; Constnrctive existelrce and
comparison theorems; Hermitian solutions and factorizations of ratioal matrix fimctions; Pertutation theory. Prt III: Dis-
crete Algeb aic Riccati Equations. Gemetric ft"*y; Constnrctive existence md comparison the,qems; Perturbation theorry;
Dscrete algebraic Riccati equations md matrix peircils. Prt IV: Applications and Connections.. Linea-quadratic regulatu
problems; The discrete Katnm frlter; The total least squtres techique; Canonical factorization; H-inlinity control prob-
leons; Contractive rational matrix functio'ns; The matrix sign frmction; Strucnued stabitty radius. Bibliography; List of nota-
tions; lndex.

M. Moonen qnd Bort de Moor, eds.:
SVD ond Signol Processing lll, Algoflthms, Architectures and Applicotions

SW and Signal Processing III, Algorithms, Architccfires and &plicatiozs edited by M. Moonelr and Bart De Moq
tProce€dings of the 3rd Inteinational 

'Worhshop, 
LeuveNl, Belgium, ?-?JS Angust 1994, Elsevier Science, 498 pp., ISBN G

44I821W4 (II), US$191.2fl explores the lvlatix Singula Value Decomposition (SVD) and its ry,plication to pnoblems in
simal processiag is explored in &is book The pap€rs discnss algoritbms md imple,mentation architectures for computing
the SVD, as well as a variety of 4ptcations srrch as systems and signal modeling and detectio'n. The publication presents a
number of keynote papea, highlighting recent developments in the fiel4 namely lage scale SVD apflications, isospecbal
matrix flows, Rie,nannian SVD and consistent signal reconstnrction. [t also featrnes a tanslation of a historical pryer by
Eugenio Belhami, containing one of the ealiest published discussions of ihe SVD. With contibutions sourced from inteina-
tionally recopized ssientists, the book will be of specific interest to all researchers md shrdents involved in tbe SVD and
signal processing field.

More Books on Lineor Algebro ond Relqted Topics: 1995-1 996

by Simo Puntonen, University of Tampere& George P, H. Styon, McGill University

Listed below ae some more books on linea algebra and related topics that have been publisbed ia 1995 or in 1996; this list
augm€nts anduf,ates the lists publishedin/rnage 14.'?34.6; 15:8-9. References toreviews isMathenotical Reuteus [MR]
ae give, r in square brackes; (P) deirotes paperback and (II) hrd cover.

Aitken, A. C. (195). To Catch tlw Spirit: The Memoir of A. C. Aitleen. With a Biographical Intnoduction by P. C. Fentm.
University of OtagoPress, 123 pp.,ISBN 0-908569-9-8 (P).

Axler, Sheldon (1995). Linear Algebra Done Right. Springer-Vedag, 88 W.,ISBN 0-387-9+5954 (II), ISBN OAAT-
94se6-2(P).

Bjorck, Ake (1996). Nuntqical Methods for lzast Sqtmes Problems. SIAM, ca 4O0 pp.,ISBN 0-89871-360-9 (P).

Borwein, Peter & Erddlyi, Tm6s (199t. Polyrwmiak and Polyrcmial Ineqwlities. Crraduate Texts in lt{athematics, 161.
Springer-Verlag, x + 480 pp. ISBN 0-387-91509-1.

Bronson, Richrd (1995). Liruu Algebra: An Introdrction. Academic hess, 504 pp., ISBN 0-12 -l352AtS (P>.

Bugl, Paul 0995). Differential Eryations: Matices and Moilcls. hentice llall, xvi + 669 pp.,ISBN 0-02-316540-5.

Corwin, Lawrence J. & Szczarba, Robert H. (1995). Cahuhts in Vector Spaces. Second Blition. Monogr4hs and Text-
boolrs in hue and Applied N{athemxics, 1.89. }vlarcel Delker, xiv + 583 pp., ISBN G8?A7-Efl9-3 (tI).

Edwards,I{arold M. (1995). Linear Algebra. Birkhluser, xiv + 184p,p.,ISBN 0-81163731-1 GI).
Gajic', Zonn & Qureshi, Mubammad Tahir Javed (199t. Lyapunov Matrix Eqtntion in System Stability and Control.

Mathe.matics in Science &Engineering, 191 Academic Press, xii + 255 pp.,ISBN 0-12-2733703 (II).

Golan, Jonathaa S. (1995). Fowtfutions of Lineo Algebra, Kluwer Texts in tbe lvlathematical Scienc€s, 1 1. Kluwer, viii +
236W.,ISBN 0-71123-361+3 (tI). Franslated by the arrhor from the 19'!)2 Hebrew original.l

I{adi, Ali S. (196). Mafrix Algebra as a Tool, Dubury PressAMadsworth, xi + 2L2 pp.,ISBN G.53+A712-6 (P>.

llart, GeorgeW. (1995). Multidimensional Analysis. Springer-Verlag, xii + 236 pp.,ISBN OA$T-94I74.

Higha"', Nicholas J. (1996). '4caracy md Stabi@ of Nwnerical Algoritlnns. SIAI{, xxviii + 688 pp.,ISBN 0-899/l-355-2
(P).
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Hill, Richard O., Jr. (19!X). Elerrcntoy Lineo Algebrawith Applicaions. Third Edition. Satmders C-ollege, xvii + 516 p'p.,
ISBN0{3-OrA347-9.

Jacob, BiU (1995). Lirear Functions and Matrix Tlwory: An Into&rctio,r. Springer-Verl4g, x + 30 pp., ISBN G387-
e44sr-6 (P).

IGto, Tosio (1995). Perturbatton Tleory for Linear Operators. Second Edition Springer-Vedag, xxi + 619 pp.,ISBN 1
S4e58661-x (P).

Kostrikin, Alexei I. (1996). Exercises in Algebra: A Collrction of Exercises in Algebra, Iineu Algebra and Geometry.
Gordm md Breacb 480 pp.,ISBN 2€&149429-9 ([I), ISBN 2-88449-80-2 (P).

I:ncaster, Peter & Rodmm, Leiba (1999. Algebraic Riccati Equations- Oxford University Prress, xviii + 480 pp., ISBN G
19-8S7916 (I{).

Liu, Shuangzhe (1995). Contributioru to Malrix Calcuhts and Applications in Ecornmetrics-Tinfugenlnstiote Reseach
Series, 106. Thesis Rrblishers, Amsterdam, xii + 121 pp.,ISBN 90-5170-3562 (P).

Ivlarchmd, Patick (1996). Grqhics ord GUIs witft IvIATLAB. CRC hess, vi + 365 pp. & 3.5' PC diskette, ISBN G849&
987-2 (P). tGtII - Grehical User Interface.l

Meyer, Cad D., Ir. Matrix Analysis a.nd. Applied Lineo Algebra. Under dcvelopneirt, ca. 600 pp. [Draft copies available
from Sir Speedy,2526 Hillsborough Stneet, Suite 1O2, Raleigh, NC 27607.1

Port€r, G€rald & Hill, David (1996) . Interactive Lineu Algebra Usmg MATHCADP. Spring€r-Verlag, in press, ISBN 0-
387-9460&X (P).

Rao, C. Radhalrishna, and Toutenburg, Helge (1995). Linew Models: Least Sqtues and Altqnatives. Springer-Verlag, xi
+352pp., ISBN O-387-Y+52-8 (H).

Robbin, Joef W. (1995). Man* Algebra: Using MNImal I:vIATIab. AK Peters, xvi + 544 pp. & 3.5' PC diskette, ISBN l-
s68E1-02r-5 Gr).

Rotella Frdd6ric & Borne, Pierre (195\. Thinrie et prariqrc du cahul matrbiel.M6thodes et Pratiques de I'Ing€.uieur, 6.
Editions Technip, Paris,339 pp. ISBN 2:7108-M754.

Saad, Yousef (1996). Iterative Methods fur Spwse lirum Systcms. P\trS, xi + 447 pp.,ISBN 0-5349476-X (ID.
Schay, Craa(1996).Iinear Algebra- Jones & Bartlett,280 pp.,ISBN 0-86720-51&0 (H).
Stewart, G. W. (1996). Scrrctes on Nwnerical Amlysis. SIAM, x + 200 p'p.,ISBN 0-89671362-5 (P). [Series of 22 lec-

tures on eleine,lrtary numerical analysis.]
Stroth, Gernot (1995). Iinewe Algebra. Berliner Studieffeihe nr Mathematik, 7. Heldeimam Verlag, kmgo, viii + 384

pp., ISBN 3S8538-107-9.
Tiig E.-M; Kollo, T. & Nierni, H., eds. (199t. Mrdtivuiate Stdtistics and Ma.tices in Statistics. New Trelrds iu hobability

md Statistics, 3. TEV, Vilaius & VSP, Urecht, x + 342 pp., ISBN 90-67*19SZ (tD. &oceeaings of the 5rh Trtu
Conference, Tar$Piihadiirve, Estonria 23-?A llay l99l.l

White, Neil L., ed. (1995). Irwsiant fuIetlrods in Discrete and Computational Geometry. Kluwer, xiv + 328 pp.,ISBN G
792335413-1- [Proceedings of the Conference Held in Curagao, hme 13-17, l99t.f

Linear Algebro and lts Applicotions-Forthcoming Speciql lsues

Proceedings of tla Fowth Conference of tle Internarional Linew Algebra Society (Rotterdan, The Netherlands, August
1994). Special klitors: flrm Bart, Ildwig Elsner & Andre Rm.

Proceedings of the Fifth Conference of the International Lineo Alg&ra Soci.ety (Atlantq Georgia, August 1995). Special
&litom: Frank J. Ilall, Alex Pothe,n, Frmk Uhlig & Paul M Va Dmren"

Proceedings of the Sinh Conference of the Internatiorul Linear Algebra Society (Chemnik, Germatry, Augttst ltW). Sp-
cial Blitors: Steve Kirklmd" Volker Mehman, Crerbrd Mchler & Bryan L. Shader.

Sixth Special Issw on lineu Ngebra and Stalistics. Special Blitors: R William Farebrother, Simo Rmtanen" George P. tL
Stym & IIas Joachim Weiner. [Will include papen presented at the Fourlh International Workshop on ]r{atix Metbods
for Statistics, Montr6al, Qudbec, Canada, July 1995.1

A Gddz to Boolcs on Mdrices and Books on IneEnlitics, with Statistical atd Other Applications by George P. [L Styan &
Simohrntmen.



Harold M. Edwards, NewYork University

Tn this under-
Igraduate text-
book, Harold
Edwards proposes
a radically new
and thoroughly
algorithmic
approach to linear
algebra.
Originally inspired
by the construc-

tive philosophy of mathematics
championed in the l gth century by
Leopold Kronecker, the approach is
well suited to students in the com-
puter-dominated late 20th century.
Each proof is an algorithm described
in English that can be translated into
the computer language the class is
using and put to work solving prob-
lems and generating new examples,
making the study of linear algebra a
truly interactive experience.

Thr,q,g'.,Easy ttlrys,to, O,rder!
c CALL: Tsrll.Fres I-$00.777-,**[]. In NJ p!*:*s* calL'

3$I.-I4S*4S53 or FA"\ 6 17-$?6- 337:.
ttrur r*f*ren*e num,ber i* Y999.

. WI{IEIE: $irkh,**rses; ItarkeEix* Sept. Y999, 675
StassuE$u*et,ls Ave,,, ear,nbriti$r" ;'$A S21 3$;
.H-,rnaii:order*#,b:irikrxr-us{:r,{$I,R

I Y{S[T: tour loral:techn,lcsl booksrors +r $rge'}'(}$r
libr,ari*n t* order t*r y*lrr drriunrrrent.

Rclntrrrtrer, }.s\rf, 3S-cla .v rciur* prinil*ge ls alrt.eys
guer.an'fecrdi

fricrri {re r'E:}sri izt i\ttnh *nn*r.{** (ml;rr:srt6, &t* su\!*si itr chanS*
trtth<rur nrrti**. For prliir:arlr{ ot$e**S inf*:rnari+n outsisc: N{r..rth
.A$tsrisa,, plctsc (or$tact Sirkffiuscr vqrlh$ AS, P,tl. Bax li'S,
Klt:siqrb*r:i 33, CH*{&I6I,'Sascl, $rrttner.lend" .$ax.*i 6l ;7.i ?d6,s-

From a review of one of the author's
previous books-

"This is the way mathematics should be
presented, with an excitement and liveliness
that show why we are interested in the
subject."

CorvrrNTs: Preface o Matrix
Multiplication o Equivalence of
Matrices-Reduction to Diagonal Form
o Matrix Division o Determin€lrtS o
Testing for Equivalence e Matrices
with Rational Number Entries o The
Method of Least Squares o Matrices
with Polynomial Entries o Similarity of
Matrices o The Spectral Theor€frr o
Appendix: Linear Programming o
Arrswers to Exercises o Index

1995 184 pp. Hardcover $36.50
ISBN 0-8176-373r-L

TEXTBOOK ADOPTION POLICY_

To request an examination copy, please send your request on

departmental letterhead and include the name of your course

and current text, estimated class size, and the adoption deci-

sion date. Send adoption examination requests Io:

Birkhduser, Marketing Dept. Y999, 675 Massachusetts Ave.,

Cambridge, MA 02139-))09.

'Iry [:T O$f IWW Vffn,.SffiI
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LTNEAR ALGEBRA
and lts Applications
A Periodic Service
for oltr Readers UPMTE

In Decembet 1995, Elsevier Science will launch electronic services for Linear Algebra and Its
Applications (LAA), complete with current awareness and full text features. ThJome page
will be at:

http ://www.elsevier.com/locate/linearalgebra

Two levels of Access
There will be two levels of access: Current awareness files and full text features. The current
awaxeness will be available to anyone with WWW access. Full text features will be available to
researchers at subscribing institutions.

Universally Accessiblc Cunent Awareness Features
All researchers with WWW access will be able to access current awareness files as follows:

Tables of Contents of LAA issues published complete with lists of authors, titles, and
bibliographic citation data arranged by issue/volume. Each article entry will be linked to
its abstract.

Forthcoming Articles - Including lists of bibliographic data such as title, author, or
acceptance date for papers in production. Article titles will be listed alphabetically in one
file and linked to their abstracts,

Abstracts - To be available via links in the Table of Contents and the list of forthcoming
articles.

Past and Forthcoming Special Issues - will be listed along with their tables of contents.
Each entry in the file will be linked to its appropriate abstract.

Subs cription -Iinked Full-fext Features
If your domain address matches that of an institution subscribing to LAA, you,ll be able to
access:

Accepted LAA articles in LaTeX - Full-text, pre-copyedited preprints will be available
for papers submitted in LaTeX. The article ntes witt be linkedto their abstracts and will
be deleted from the server upon publication. Preprints will consist of full-text versions of
pre-copyedited compuscripts submitted in LaTeX.

New services will be added to the LAA home page in the months ahead, possibly including a
cumulative index and access to supplementary data.

Elsevier Science lnc. 655 Avenue of the Americos New York, Ny |OOIO o (2121 ggg-5g0O
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TINEAR ALGBBRA Glrsvly m llftrneruencs
Robert trIesser, Albion College
1994. Mpages. Clottr. ISBN G06-50T7ZB-5.

This te)il resohes the conflict between the abstractions of linear algebra and the needs and abitties of the
students wtro may have dealt only briefly wittr the theoretical aspects of previous mathematics courses.

Numerous discussions of ttre logicat structure of proofs, the need to translate terminology into notation,
and suggestions about efficient ways to discover a proof are featured. This book combinL fte many sim-
qle resrls of elementary linear algebra with some powerful computational teclrniques to demonstrate the
theoretical maftematics need not be difrcult, mlnterious, or useless. Ihe presentation of vector qpaces
provides a courmon framework for geometry (lines and planes, angle and disance), algebra (linear
equations), and calculus (qpaces of functions).

A FIRST COURSB IN TINBAR ALGEBRA second edition
HaI G. .il[oore, Brigbam yoang llnioetsi,ty
Adil Yaqab, Itnioercifit of California, Santa Barbara
t992. 493 pages. Cloth. U67 3-jS39z-x

Thil text blends the requirements of problem-sohing, analytical thinking, computcional techniques, and
applications needed for courses taken by the Infoductory Linear efuebra student. fte book includes a series
ofproofs designed to strengthen the student's understanding ofthe underlining concepts; these are supported
by comprehensive qrercises and proiects desigred to makeitudents participants in ttre mathematic process.

PRIMER FOR TIMAR AI,GEBRA
Stephen Dernko, Geotgia Institute of Technotogy
1989. Igzpages. paper. ISBN 0-673-39&2-2.

To requat an exa,mination cW, call l-g00-g2s-6000.
Boohstores ruly place orders through I-800-puB-800K

ernail : h arp erglmuw @ dehhi. com

For n ore infonnation, contact ynur local
H arpercollinsco lle ge sal,es r epr es en tatiu e.



MOtfiX AlgebfO (Jsins MtNtmot MATtob

Joel w.Robbin

A K PgtefS, Ltd Pubtisher or science &Technotogv

289 Linden Street, Wellesley, MA 02t81
617 .235.221 0, fox 617 .235.2AU, emoil qkpeters@tioc.net

Robbin has created the ultimate student-friendly book on the
subject of rnatrix algebra. This undergraduate text aims to teach
mathematical literacy by providing a careful treatment of set
theoretic notions and elementary mathematical proofs. lt gives a
complete handling of the fundamentaf normal form theorems of
matrix algebra. Use of the computer is fully integrated into
Robbin's approach; not only does the book describe the basic
algorithms in the computer language MATlab and provide

unique computer exercises, it also includes as a pan of the
complete whole an a@ompanyrng diskette and tutorial manual.
This telt takes the teaching of rnatrix algebra to the heights of
modern instructional techniques and would be the essential
foundation to any cource on the subject.

Contents

Preface

1 Warmup

2 Matrix Operations

3 lnvertibte Matrices

4 Subspaces

5 Rank and Dimension

6 Geometry

7 Determinants - |

I Diagonalization

9 Differential Equations

10 Hermitian Matrices

1 1 Triangular Matrices

12 Unitary Matrices

13 Block Diagonalization

14 Jordan Normal Form

15 Determinants - l l

A Proofs

B Mathematical Induction

C Summary of MlNlmat

D Answers

E MlNlmat Tutorial
(PC Version)

F Index

1  9 9 5

Hardcover, 566 pages

with 3.5" PC disk included

1  -56881  -0  24 -5

$ 5 9 . 9 5

Ask about our 25"/" Exomination Copy Discount.



New Titles
in Applied Mathematics
from SIAM

GS ro 'RDER
1-8OO- 447;$IAlu[
Use gour credit card (AMFX, MasterCard., andVlSA/; Call toll free in OSA: Bog44Z-SlAIvt;
Outside USA call: 215-382-9800; Fax: 215-38G7999; d-mail: seruice@s iam.org
Or send check ar moneg order to:
slAM, Dept. BKIL96, P.o. Box Tz1o,Philadelphia, pA 1910r-2260
Pagments mag be made bg wire transfer to SlArr4's bank: PNC Bank, 3535 Market Street,
Philadelphia, PA 19104; ABA Routing #031000053; Account Name: Society for tndustrial and
Applied Mathematics ; Account #855097;A414.
Shipping and, Handling:
USA;Add 52.75 for first book and $.50 for each additional book.Ca nad,a:Add 54.50 for firsr book
and $1.50 for each additional book. Outside USA/Canada: Md S4.50 per Uootc
All ouerceas deliuerg is uia airmail. :

Accuracy and Stability
of Numerical Algorithms
Nicholas J. Higham

What is the most accurate way to sum floating point
numbers? What are the advantages of IEEE
arithmetic? How accurate is Gaussian elimination,
and what were the key breakthroughs in the
development of error analysis for the method? The
ans\^/ers to these and many related questions are
included here.

This book gives a thorough, ugtodate
treatment of the behavior of numerical algorithms
in finite precision arithmetic.
It combines algorithmic derivations, perturbation
theory, and rounding error analysis. Sofrware
practicalities are emphasized throughout, with
particular reference to LAPACK and [\4ATLAB.

The best availabfe error bounds. some of them
new, are presented in a unified format with a
minimum of jargon. Because of its central rofe in
revealing problem sensitivity and providin g error
bounds, perturbation theory is treated in detaif .

Although not designed specifi cally as a
textbook, this vofume is a suitable reference for an
advanced course, and could be used at all levels as
a supplementary text from which to draw ex-
amples, historical perspective, statements of resufts,
and exercises.

1996 / Approximatelg 700 pages / Softcouer / ISBN 08gB7I.3Srz
List Price 539.00 / slAl4 Member Price 531.20 / oriter coile or4g

Solving Least Squares Problems
Charles L. Lawson and Richard J. Hanson
Classfcs tn Applied Mathematics 15

An accessible text for the study of numerical
methods for solving least squares problems
remains an essential part of a scientific softrruare
foundation. This book has served this purpose
well. Numericaf anafysts, statisticians, and
engineers have devefoped techniques and
nomenclature for the feast squares problems of
their own discipline. This welf-organized presenta-
tion of the basic mater,af needed for the sof ution
of least squares problems can unify this diver-
gence of methods. Mathernaticians, practicing
engineers, and scientisB will welcome its return to
print. This Classic edition includes a new appendix
which summarizes the ma.1or developments since
the book was originally published in 1974.
1995 / xii + 337 pages / Softcouer / |SBN M9B7I-35&0
List Price 533.00 / SIAM Member Price 526.40 / Order Cod,e CLIi

Society for
lndustrial and

Applied lvlathematics

Afternotes on
Numerical Analysis

Stewart

There are many textbooK to choose from when
teaching an introductory numerical analysis
course, but there is only one Afternotes on
Numerical Analysis. This book presents the central
ideas of modern numerical analysis in a vivid and
straightfonruard fashion with a minimum of fuss
and formafity. Stewart designed this vofume while
teachin g an upper-division course in introductory
numerical analysis. To clari! what he was
teachin g, ne wrote down each lecture immedi-
atefy after it was given. The result reflects the wit,
insight, and verbal craftmanship which are
haflmarK of the author.
1996 / Approximatelg 200 pages / Softcouer / ISBN 0AgB7I-362-s
List Price 529.50 / slAM Member Price 523.60 / order code or4g

Lectures on Finite hecision
Computations
Frangoise Chaitin-chatelin and valerie Frayssd
Software, Enuiromnents, and Too|s

Devoted to the assessment of the quality of
numerical resufr produced by computers, this
book addresses the question, how does finite
precision affect the convergence of numericaf
methods on the computer when convergence
has been proven in exact arithmetic?
Auail. Februarg 1996 / Approx.270 pagu / Softcouer / |SBN M1BTI-35&7
List Price 544.50 /slAM Member Prices35.60 / order codesE0l

Numerical Methods
for Least Squares
Problems
At<e Bjorck
The method of least
squares was discovered by
Gauss in 1795. ft has since
become the principal tool
to reduce the influence of
errors when fiffing models
to given observations.
Today, appfications of leasr
squares arise in a great
number of scientific areas,
such as smilsdcs,
geoderics, signal
processing, and control.
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"Chollenges" Motrix Theory

During our life and work as research nathematicians, we generally write a number of technical and oncept'al p*ers. yet inour work we often totrch on the unknown md mysterious, mathematically mysterious, that we-individually ad in grorps ofcollaborators alike - do not seem to be able to readily understand. Anyone formulating a " Chall@ge,, proposal sho'ld attemptto discuss such a problem with its history rmifications md consoquhces to the field or subfields of-liner Algebra or to its
4plications. A 'Challe,nge" is not a list of 'open problems', nor is ii alist of Ph. D. thesis toprcs. It is rathermemt to address
more profound and deeper levels of oru field.

Examples: In Celculus, the trigonometic ftmctions cm be definod geometically as ratios of lengths of sides. .. Cballenge,, :Find a solely geometric proof (i.e-, one using only slopes or tteir grryhs for exmple, but no limits, erc.) to obtain/pnove their
differentialrelations. [Solved: see e.g., MitteitungenMath. sen. Ginr*,123 (19E6):3g1.]
Or Find (possibly graph-theoretic) methods that improve the conditioning of liner equations elirni,,ation schemes as work
progresses. [Unsolved.]
or Find a general matix malogue for the Pemon-Ihobeirius theory of positive matices. (prtially solved by S. Rump, 1995viahis real spectral radius concept.)
or the challe'nge by Gitbert Srag at his after-dinner qp€ech at II-AS 95 in Atlmta rcgarding conditions for rhe solvability
of simultaneous quadratic equations. [Unsolved.]

Ideally, a " Challenge" should describe a mathe,maticat probrem at the current limits of rmderstnding md reseach, a problem
that the proposer feels/proposers feel would be importat to know the aswer to, but for which hdshe sees uo med* to a so-
lutionin the nea fuhrre withia[ig7[€rreseech goup.

"Chall€'rges" should be well documented ad clealy described on 2-Spages (exceptions possible) with m att€mpt at a
complete list of the relevant literatrne, all known avenues to the problern md a detailed stateine,nt of the relevance of the topic.
Each " Challenge" should be submitted to Frmk tlhlig, Coordinator of the ' Challe,nges" Advisory pmel (CAp), by the dead-
lineof Jmuay L5,1997.

In order to help the refereeing process, which shall be done in a cooperative effort involviag the whole linea algebra
community, we welcome a short list of potential referees whom the submitter considers to be experts in the aea Each CAp
me'mber will strive 1e errhrnce the p,rese,ntation of the "Challenges" during the refereeing process.

Early submissions md tentative edy drafts are welome for pre-review. In each instmce, the find draft of a .'Chall€ngd'
must be received by the deadline and all submissims will be judged by the $tedrd nrles ad criteria that ryply to lines
Ngebraandlts Applicaians (LAA). If asufficientlymmy "Chall€nges" aereceived, theLAA Editors-insieihaveagreod
to publish the "Challenges" a special section of I-AA, quickly in early 1998, once the overall refereeing process has-b€erl
ir"pt.l*_T order to allow for "-ple time for solutions (1998 * 2}Ol),and the selection of solutions to be preseirted as pat
of the nu ILAS Conferenoe at Auburn University in 2002.

" Chall€nges" may address ay md all areas of Unear Algebra ad Matrix Theory as well as rylicatims; i.e., they may
be from core or numerical lineu algebra gr4h-theoretic or control-tbeorctic maftix theory, or from signals, or whatever, as
long as the subject is matrix theoretical.

All " Challenges- should indude a detailed account of the history, notations, refereirces md a explaation of the sipif-
icmce md envisioned uses of the proposed "Challe,ngd'problem. Each zubmission should be acompmied by the nae(s)
of the me'mber(s) of the advisory pmel who-in the eyes of the submitter(s)-would be most knowledgeable md hetpfirl in
hmdling the specific ' Challenge" . In order to speed up the refereeing prccess md to keep within the deadlines, we €ncortrage
submitting a additional list of poteirtial referees for each problsm. Ths rask of the ' Cballenges" Advisory Fmel md the cho-
sen refe'rees is to try to scnrtinize the sAtus of the problem and if deemed open md significat to ty to enhmce i15 presentxion
as much as possible. The refereeing process for the "Challenges" shall be performed on a cooperative basis involving all of
us to obtain a tnrly valuable collection of significant'Challe,ngd' proble,ns in Linea Algebra

Electronic submission in TEK or B$ format is prefemed. For easy transportability of the files mongst the reviewers,
however, we ask all submitters to try and refrain from us'ng extensive macros.

in
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Huseyin Tevfik Pogo: I BS2-l 90.|

In the last issue of Image [no. 15' prye4iwe challenged readers to identify a certain gentle,mm md asked ..Is his book on
Linea Algeba, published in 1882, rhe first book ever published on Linea Algebra?'

we ue very gratefirl to Fihi Akdeniz (Qukurovauniversity,Adma, Turkey) for drawing toouraftentionthe bookentitled
"Linear Algebra (in Fngligh; by Hiiseyin Tevfik Paga (1832-1901) published by the "press of A. H. Boyajim (69 pp.) rn
Constantinofle (now Istanbul) in 18s2. A copy of the original book is in the Harvrd University Ut*ry ."a 6o,roO'roiOio
the frontal matter is m oriFnal letter dated February 5th, 18E5, from, and signed by Htiseyin Tev6k to Justin Winsor, Esq.,
Lib'rarianof theHarvadCollegelibrry,@ueathingthebookat"therequestof thedisting;shedprofessorJ. M. peirceof the
Depatmeirt of Mathe,natics in the Havard college." A "second Blition: 

-Revised 
md rotqg"a- *^ published in 1gg2 (again

byBoya$iainConstmtinople). Apaperbackre'printofboththeorieinalversion(1882)aAOeSeconCErlition(fg92),Uouna
together asi one volume, was published by the Istmbul Technical University tBilim ve Teknoloji Tfiihi Axarurma iut"rrca
Yayrn, no. 5] in 1988. This reprint was edited by Kazn Qegen and includes a preface by Trhrn lkyan, introOuction Uy Kazm
9"ry and a "conte,nporcy assessme,nt'' by Cahit Arf (in Turkish md i" n'rgfirq ad a biogr4hy (in Tu*ish) of itiiseyin
Tevfik Pagaby A. M. C. geng6r.

We ac also very grateful to Grry J. Tee (University of Aucklmd, AucHad, New Zealmd) for drawing our attention to
the book entitled "Linear Associative Algebra- by Benjmin Peirce (1809-1SSO). A copy of the original version published in
"W'ashington city," ( 153 pp-) in 1870 is in the University of CalifornirBe,rkeley Iibray ad includes a ..Sketch of professor
!gnjmin:f{n9e" and portrait inserted (from Populo Science Morthty, Milch 1881). Another copy (on micnofiln, I reel,
35 --, 1983) is in the Preservation Office Microfibning Unit, Univ€rsity of Michigm Ubr6,y, Ann Arbor. A .New Edition,
withAdde'nda and Notes, by C. S. Peirce, Son of the Authot''was publisied (posthimouslvl ui o. Van Nostrand (133 pp.) in
New York in 1882 (md reprinted in "Benjemi'. Peirce: "Father of hrre Mathematics', io A-oik' edited by I. Bernrd Cohen
[Amo Press, New York, 1980]). This 1882 edition is based on the version published in the Atnerican Joumat of Mathematics
4(18l\:97-229.
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Some Eorly Contributions to 2 x 2 Motrix Algebro

The formal origin of matrix algebra is usually traced to the wort of Cayley ad S ylvester in the middle of the ninetee,nth c€nhry.
But, withthe aidof Geometry and.NgebrainAncient CivilizaionsbyB. L. van der Wrerde,n (Spring€r-Vedag, 1983), we may
now show that several elements of this theory ae of a much eadier date. On pages 134- 135 of this book va der Waerdelr notes
that the fifth c€trtury Cvreek mathe,maticia Proklos (or Proclus) had defned m iterativeprocess which we would write as

t n *1  -

an*1  
-

rn * 2y"

r n * A n

for obtaining successively closer approximations to the squre root of two. For example, from the stating values e1 - gr = I
we have the ratios xz/yz = 3/2, xs/ys = 7 /5,ad so on.

Defining thematrices

e(4=(l f ) ,(4=(f l)
where d is a positive integer, we immedialsly deduce tbat this iterative process is an instace of the fmiliar power method for
determining the chracteristic vector (A,D' to the lrgest characteristic value of .4(2).

Now ,4(2) is related to B(2) bV the similaity trmsformation

( t  1 \ f  1  2 \ f  1  -1  \_ /2  1 \
\o  1/ \ r  r / \o  r  /=\ r  o)

so that B(2) has the sane chracteristic values as .4(2) md doninmt characteristic vector (1 + \n,1)', so that the process

l l n * l  =  2Un lUn

!n*l = un

or, equivalently,
L t n l ! = 2 U r ! U r - .

defines a seque,lroe of ratios giving ever closer ryproximations to 1 * rD.
An explicit expression for this ratio may be obtained by rewriting this equation as

where

' l ,un*1. = 2+ 
I

wn

U n * L
run*1 = 

W

Repeated substihrtion reveals that the solution may be written in the form of a continued fraction

or, more conventionally, as

Proklos's iterative prccedure for evaluating the squae root of two may readily be generalised to the squre root of my integer
d >  2 .

xn*! = rn * dgnYn+t = xn * An

But the corresponding generalisation of the continued fraction expansion is less immediate as we have to identify a sequ€nce

of matrices of typeB whoseproductis similarto,4(d) * fr.I where l is the 2 x 2 identitymatrixmd & is some suitable

nonnegativemultiplier. For exmple, when d = 3 we set ,t = 1 md fnd that the product

( r  1 \ /2  3 \ /1  -1  \_ f  3  2 \
\o  1 / \1  2 / \o  1 / - \1  r )
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may also be expressed intheform
( t  2 \ : (21 \ f  1  1 \
\1  1 / - \1  o / \L  o )

so that w = lfr * 1 (which satisfies u/L - (3to + 2)l@ + 1)) t"r the continuedfractionexpasion

' l l -  |- '1+#
.  r+*

In conclusion we note that the aithmetic of matrices of the form

( a  d D \

\ b  a  )

is isomorphic to the ritbmetic of numbers of the form

a + bt/i

wh€n o, 6 ad d ae integers ad d is not a square.
In patiorla wehave

poge 3l

(  :u  
- :b  

) ( ;  
o : )  =(o ' -db ' )  ( ;  ? )

which may be rewritteir as the relationship

that forms the basis of much of the early work on the solution of Pell's equation

x2  -  dy '=  +1

in integers. See van der Waerde,n (op. cit., pp.134-IY) fon details.

R. WrlLrAM FnnnsRorHER
r . rt. farebrother0man , ac . uk

Dqartment of Econometrics and Social Statistics
Victoria Univqsity of Manclrcster

Manchester, England MI3 gPL

(  iu 
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o:  
)  

=(o'-db')  ( l  !o)
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IMAGE Problem Corner

We invite readers to submit solutions to the following problems, as well as new problems, for publicatioa in Inage. Please
sendmateridtoGeorgeP.H.Styan,JointEditor: Image,prefuablyinls$andbye-mailtostyan€marh.mcsir1.ca.

Problem 16-1.: A Determinantal Inequality.
Proposed by FuzurN ZHANG, Nova Southeastern Univqsity, Ft. I-auderdale, FL, USA.

$foev that fo1 my square complex matrices X md Y of the se'r'e size

ldet(X +Y)l '  < det(/  + XX.)det(/  *  y*Y),

where * mems conjugatetraslnse.

oblem l6-22 lt Iladamrrd Product Inequatity.
hoposed by FuzsrN ZHANG, Nova Southeastern University, Ft. I-auderdale, FL, USA.

Let,4bemn x ncomplexmatrix,adlett/bemn x nrmitrymatrix. DenotetheHedamrdpoductof AandUby
A o U - (a;iu;i), and the lagest singula value by o*o. Then show that

min omax (A o U)
1/+
n\,?,

\+
loni l '  I

/

Problem 1G3: Algebraic Char:acterization of the Least Squercs Estimaton
hoposed by R. Wllln ra FnnegnornE*,Wctoria Univosity of Mancfusts, Manchester, England.

LetXbeanahitrryn xprealmatrixadletybeanahitrryn x Lmatrix.13-f eap-elemeotfimctionofthesematrices
satisfying the lineaity conditions

f (X, t0 = sf(X, y) for all scalas s

f{X,y +xb) = f(X,y) *6fo'ral lp x lmat icesD.

Suggest additional conditions which identify this fimction as the least squfles fimction

f(X,$ = (X'X)-L X'y

when X has full column rmk.

Problem 164: Revene of a Convex Llatrix Inequalif.
hoposedby SHUANGZHE Ltv, University of Amsterdan, Ansterdmn,The Netherlands.

Irt A md I be two positive definite matices with eigenvalues contained in the int€ryal l*, Ml,whrre M ) rn ) 0. Let
0 <.\ < 1. hovethat

^A2 +(1 - ))82 - [rA + (1 - ])Bl, S f,{* 
- *), r.

Note that this inequality is a "trev€trsd' of tle following convex matrix inequality:

o < ^A2 + (1 - A)g',- [ ]e + (1 - ])Bl '


