
A-

The Bulletin of the International Linear Algebra society

Serving the International Linear Algebra Community
Edited by s. J. Leon and R. c. Thompson

Volume 2 Number 1 (Issue Z)

T
O -+O

gt
o --+o -+a

A4

JULY 1991

Group Picture Tirken at NIU Conference

sEcoND NIU CONFERENCE ON LINEAR ALGEBRA,
NUMERIC AL LINEAR AL.EBRA, AND r.FpffCr*UONS

Report by James R. Weaver

This excellent conference was held on the beautiful Northern Illinois university carnpuson May 3 through May 5, 1991. The conference meetings *a .oot"r"nce banquet (Hrn"S.chneider was the speaher) were all held at the very pleasant Eolmes Student Center onthe northeastern side 
"r 

tr" Ntu campu'. 
Tl"- ""r1"*i";;;;sored by rhe IMA (Min_neapolis), ILAS, and -NIU's Depa.rtment of Mathematical Scierices, The Graduate School,the college of Liberal Ar-ts and Sciencee, and the College of Continuing Education. Theorganizer and chairman of this conference was Professor iir*," Nath Datta who opened theconference with a welcome which was followed by a remark" r-- pr. Jerrold H. Zarr, Deanof the Graduate School, the Provost of Research Dr. Peter Nichols and Dr. william Blair,chairman of the Department of Mathematical sciences. p.or"""* Hans schneider servedas an advisor for this meeting which had approximately 80 participants from not only theunited states, but from l11i,^Ir{an4 ltary, portugar, and the ussR. The conference wasrbroken up into approximately 36 half toori"tt, *i gz.ontiilui"a talks. The purpose of



this conference waa to bring together researchers in linear algebra, numerical linear algebra,

and thooe working in various applications areas for an effective exchange of ideas and dis-

cussions of recent developments and future directions of reeearch. The goals stated in this

purp6e were ceriainly attained with so many excellent talks and discussions taking place

throughout the three daY Period.
Th-e International Linear Algebra Society held itg annual businese meeting on May 3,

lggl and at this time it was announced that $10,000 had been donated to ILAS for the
*Hane Schneider Linea,r Algebra Prize" and $1,150 had been donated for use in the "Fla,nk
Uhlig Educational Fhnd."

Rcsearch papers from this conference will make up a special issue of Lincar Algebra and

Its Applicatr'onr with Biswa Nath Datta, Roger Eorn, and Robert Plemmons aerving as the

epecial editors. The eubmission deadline for this special issue is August 31' l99l and papers

ehould be submitted to whichever editor yori think is the mct appropriate.
Thank you Biewa for eetting up and conducting such a fine conference'

ILAS NEWS

Ir,AS ANNUAI R^EPORjI

by Hans Schneider and Danny Eershkowitz

1. The elections of Bob Thompaon (Vice President) and Danny Hershkowitz (Sec-

reta,ry) were completed this past yea,r and they eta,rted their eecond terms of office on

Marcb 1, 1991.

2. Electione fior the positions of Preeident (nominee Hans Schneider), Tleasurer (nomi-

nee Jim Tye.aver), and board of directors (nonrinees Tom Ando a,nd Dave Carlson)

will ta,ke place this surnmer (July 1991).

3. The next nominations and elections will take place in 1992. The ProceEs is planned to

ta,Le less time than in the Past.

4. An Education Committee has been formed. It consists of Dave Carlson (chairman)'

Steve Leon and Itallk Uhli8. Among the activitiee of the Education Committee

there is a proposal eubmitted by steve Leon to the NSF. Also, ILAS is supporting

three $400 aeed grants for proposals involving educational activities. One grant had

been awa,rded and two mor" 
""" 

still available. The money for these grants come from

the Fbank Uhlig Educational f\rnd.

5. Dave Carlson stepped down from the Adviaory Committee and accepted an appoint-

ment to the Boa,rd of Directors.

6. Roger Horn has accepted an appointment to the Advisory Committee, to replace

Dave Carlson.

?. IIAS has established the Eans Schneider Prize in Linea,r Algebra. Roger Hora a1d

Danny ttershkowitz have accepted appointments to the Guidelines committee for

the Hans Schneider Prize'

8. There were two ILAS sponeored meetinge since the previous report' These were the

6th Haifa Matrix Confeience and the Botrseholder Meeting, both held in June 1990'



9. F\rture ILAS Meetings are:

a. Lisbon (Summer lg92) Orga^nizer: Joee Dias da Silva
b. Pensacola (March lggg) Organizer: Jim Weaver
c. Colcheeter (August lgg3) Organizer: Stephen Ba,rnett
d. Rotterdam (Summer lggi) Organizer: Ilarm Bart

10' ILAS has establiehed institutional membership (fees are sl50). Elsevier publishing
Company is our firet inetitutional member.

I[,AS Tbeasurerts Report March 1, 1990 Feb. 2gr 1gg1

Report by James R. Weaver

Balance on hand March l, lgg0

March tg90
Income:

Expenses:
April 1990

Income:

Expenses:

M.y 1990
Income:

Expenses:

June l9g0
Income:

Expenses:

July 1990
Income:

Expenees:

August lgg0
Income:

Dues
Contributions
Service Charge (Ft. National Bank)

Dues
Contrabutions
Fl. Dept. of State
Supplies
Service Charge (FI,. Nat. Bank)

Dues
Contributions
Sec. of State
Service Charge (FI,. Nat. Bank)

Dues
Contributions
Exchange Difference
Mailing
Service Charge (FI,. Nat. Banlc)

Dues
BYtt Luncheon
Contributions

Education
Regular

Sending of Tl4Age
Service Charge (Ft. Nat. Banlc)

Dues
Contributions

Education
Rcgular

Interest
XlvrAgt #s

(Labor - l5. lg)

109.00
49.00
5.00

374.00
24.00
50.00
32.55
5.00

109.00
12.00
40.00
5.00

156.00
12.00
2.46

122.94
4.65

336.00
15.00

1000.00
45.00
24.00

4.05

264.00

150.00
203.00

5.90
Eg6.6g

156.00
5.00

399.00

97.55

120.00

45.00

168.00

l29.95

1396.00

2E.05

864.94

151.00

310.45

75.00

38.05

1367.95

Expenses: 622.90



(Printing - 303.50)
(Postage - 539.84)
(Materids - 3E.22\

Service Charge (First Union)

Dues
Contributions
Intcrest (First Union)
Check Returned
Service Charge (First Union)

Interest (First Union)

Dues
Rcgular
Institutional

Contributions
Prize
Rcgular

Interest (First Union)

Dues
Interest (First Union)
Mail
CD (First Nat. Bank of SR)

Debit (First Union)

Dues
Interest (First Union)
Deposit Correction
xMAqe #6

(Printing - 146.00)
(Env. - 20.25)
(Mailing - 219.81)

Dues
Contributions
Interest on CD
Intcrest (First Union)
Exciange Discount
Returned Check

1.32

328.00
38.00
10.92
14.00
5.00

10.13
00.00

89 8.01 (275.11)

September 1990
Income:

ExPenses:

October 1990
Income:
ExPenses:

November 1990
lncome:

ExPenses:

December 1990
Income:

ExPenses:

January 1991
fncome:

ExPenees:

FebruarY l99l
Income:

Expenses:

260.00
150.00

10,000.00
30.00
13.99
0.00

180.00
26.90

124.92
10,000.00

12.00

262.00
12.64
12.00

386.06

37 6.92

19.00

10.13
00.00

10,553.99
0.00

206.90

10,136.32

264.64

398.06

357.92

10.13

10,553.99

(9,929.42)

(133.42)

396.00

230.00
4E.00

135.89
11.51
3.79

25.00

425.44

28.79

3,?E8.09
Februar1 2E, l99l

Account Balance

Checking Account

Certificate of DePosit

3,?8E.09
10,000.00 13,788.09

General Fund
Frank Uhlig Educational Fund

Eans Schneider Prize

21602.2O
1,150.00

10,135.E9 13,?E8.09



THE sEcoND rtf s MEETTN. wrLL BE HELD oN Aucusr s-2, 1ee2 ATTHE UNTVERSITY OF LISBON, PoRTUGAL

Rcport by J. A. Dias Da Silva
The second Meeting oi rhe International ljnaeal 

{lseura society (ItAs) will be held ar theUnivereity of Lisbon, portugat, il;;;; J_2, tggz.There wilt be about twelie onu-r,o*'iiritea iuke and twenty eight harf-hour invited tarks.Atso, we wish ro encourage conrributed til2il;;;:"ffilllubject to the unavoidabrelimitations of space .Td ;; If t 
"-*i 1"1"r*ted in giving a contributed tark ar rbeconference, prease gend a titre and *lilrt*.t, to be rece'ivJiy u, no rater than May l,

:::?:#"1'[,*1 
the abetraci;h";[;" sent to proreesor J. A. Dias Da slva, at rhe

A speciar issue of Linear Argebra and iie Applications w'r be jeloted to the meeting.Thie i.sue wil contain 
"otv 

p.pzt, ,i.r'i*t the puuticaiioo irta"rae of the journar, andthat are approved bv.normj 
l;t"*"t"r;;;cedures. d;;; ft abo conrain eynopees ofthe talks of those invited epearrers 

"'tri 
io-not eubmit . od;'io ,0" proceedings. specialeditors of thie issue are proi*"orr r..;. ;; sirva,,chi-Kroog r,i and G. N. de oliveira.*"T*H,'lf ffii,*:1il:*:ffi*;d#1'?ffJfi i'*uu,"""t-"p'",,i0;*,

Professor J. A. Dias Da Silva (Chair)
Departamento de Matematica
da Universidade de Lisboa
Rua Ernesto de vasconcelos, Broco cl1700 Lisboa, portugal '

B'mail address: mperdiga@ptearn.BlTNET

Professor David II. Carlson
Dept. of Mathematical Sciences
l.n _Diego State University
l.n Diego, CA g2tgZ_WIi., [J.S.A.
Bmail address: sdsu lcarlson@rd.rr*.ucsd.edu

Professor Daniel llershkowitz
Mathematics Department
Technion - Israer Institute of Technology
Ilaifa 92000, Israel
F-mail address : MAnfiAA@TECENION.BITNET

Professor Thomas J. Laffey
Mathematics Department

lniygrsity _College, Belfield,
Dublin, 4, freland
F-mail address : TIAFFEY@IRTEARN.BITNET

Professor G.N. de Oliveira
Departamento de Matematica
Universidade de Coimbra
3000 Coimbra, portugal

Professor Hans Schneider
Mathematics Department
Van Vleck nail

JJ-ni ygrsity of Wisconsin-Madison
Madisotr, WI EgZ06, IJ.S.A.



HANS SCHNEIDEn, AWARD

by Danny Herehkowitz and Roger Horn

InMay lgg l , f lansschne ider , the ILASPres ident ,announcedthees tab l i shmento f the
;t 

a'*:'*:tg,#rt#""Ll}il;irr*ny Hershkowitz and Roger Born, has pfgP-ared

the following preliminary draft of guidelinesltJt[" pii*' The final "lrsion 
of the guidelines

should be available later this summer'

THE f,ANS SCUNEIDER PRIZE IN TINEAR ALGEBNA

PRELIMINARY DRAFT OF GUIDELINES

TheEansschneiderPrizeinLinea'rAlgebra(.thePrize")lsawardedbyThelnternational
Linea,r Algebra s..iJ;i;;;;;;;t, .oitriuuiior,r, and achievements at the higheet level of

Linea,r Algebra. Th"'i;" ffil;;;;;;;;oubtanding 
ecientific achievernent or for

lifetime contribution'

AWARD DATE AND PERIOD:

The prize is awarded every three years at an appropriaterlAS conference' as decided upon

by the ILAS Executive Boa,rd. In any v""l;-i'ni"i a Prize is awarded' there may be more

than one recipient, *iit'i" the diecretion of the ILAS Executive Boa'rd'

ETIGIBILITY:

Asidefromspecificguidelinesdeveloped.bythePrizeCommittee,thereshallbenoregtrrc-
tions on who may #;;;; pri"u,'irr.roiirg *iin"rt-liPrli*' restrictions with respect

to 8ex, race, national origin, age, or th" time-"ince the recipient took his or her last academic

degree.

PROCEDURE:

AprizecommtteeshauSrakell":fj-1"^"ffi";i:I:ffi"Jltn:ff T#';"fJil.1;*:
ffJ:ffj ffirr'T:.f,ilT:;,ii"llix* ;";;;; on the p*r",,"a-iatur" or rhe prize each

time it ie to be awa,rded, and instruct tn" rri"e commiltee to make its recommendations

accordinglY.
The Prize committee ehall congis-t -of 

five memberg who a're appointed by the ILAS

president opoo tu"'JliJ" ri tu" rl.q.s E*t""ti;gLa, and.the ILAs Preeident as an ex-

ofrcio member. The appointments r*"$il;;li;"t nine months in ad'ance of the

prize awa,rd date. The 
-term 

of ofrc" sh"tl f,i ;;th" date of appointment until the date of

the Prize awa'rd'
Thecommitteeebsllsolicitnominationet,l}:Prize-fromthegeneralmembershipof

ILA', as well * fr;;h", *"-uo1ot lhe acientific *,,,',,ooi'lt in-" rr"ls President sball

appoint " 
r"pt."urriuot"f"r-*;fu" Cr#;;;t*J"i*lo Jnomintted for the Prize and

;:***lfiX*Htr,[:ilrii:11i3'i,',1;.*toritsserectionatreastthreemonths
prior to tn" 

"r*i'i;; 

-ih;;di*jr:t 
must be accompanied bv a written justification'

as well as a citation lu* 
""o 

be. used t* 
"'*"tn""t" "3i 

*J ti awa'rd time' The ILAs

Executive Board may accept, reject, rt;;;;il;-""-i""tl* at least three months prior

to the award date'

NOTIFICATION OF AWARD:

The ILAS president shall notify the-recipient(s) of the .Prir: 
* least two months in advance

of the awa,rd a"#" i";T;rJ.;rr,*i'"i* iol extended toir" recipient(e) ro atrend rhe



award ceremony to receive the prize and to present a talk.

THE PRIZE PRESENTATION:

The ILAS President shall a,nnounce the Prize at the chocen conference and present the prize
P'F recipient(e) that are preeent. The.recipienrc) ;;; r"quirea to be preeent to receivethe Prize' An announcement of the prize iecipie;Gi;;ti'rppear in ILAS, prinred andelectronic media.

DESCRIPTION OF THE PRIZE:

The Prize consists of a plaque and a certificate containing the citation. The ILAS ExecutiveBoard may decide to grant the Prize recipieat(sj dr;-;";; award and/or to cover ail oreome of the expensee of the prize recipierilry ii-lti".a;il; award ceremony.
TEE PRIZE FUND:

The Prize fund consists of a gift oJ $10,000.00 given to ILAS by professor Hans schneider.other donors mav make gifts-to tr," iuna. su"[ giit, ir,.ril'"aa"d to the principal. The
ij?":ta"lffi#:.ot 

tn" fund has been invested, aid earned interest on the principat is used
For further information about the award contact:

Danny.Irershl.:itl (MAR23AA@TECHNION.BITNET) orRoger Eorn (RHORN@JHUVMS.BITN;;i

EIGHTH ISSUE OF TM.Ah, PLANNED FOR JANUARY 1992

rL4J\gt is edited b{ !.1. Leon and R. c. Thompson. The production Editor is Ann cox.News iterns for the eighth i*u" 
"noura-be-eent nolater than December z, 19gl to:

Steven J. Leon
Dept. of Mathematics
Southeastern Massachusetts University
North Da.rtmouth, MA 02742
Dma': stEoN@SEMAssu.BITNET or stEoN@sEMAssu.EDurl|.X: (508) 999_8901

AII newe of intereet to the Liuea^r Algebra comrnunity is wercome including: news of confer-ences' journals and bookq upcominievents, and 
""iiriti* 

oii"-u"o. E-mail appears robe the fasteet and moet efhcient rrry t 
""f_it 

news items.Future issues of rlvlAgtwiil 
"*t.io 

i"ature articles on rinear algebra activitieg in othercountries. These a"rticree should be no moreth* d;*;;;iii"ogrn. If you,re a memberof ILAS then rM'Agf,is your pubticati-on It needs tJr-r"p;;. prease keep us informedabout the linear algebra activitles in your country.

ILAS-NET

The International Lineat 
t!"bt. society also maintains an electronic news service IrAs-/vf,?edited by Dannvterahforpitz- lrv* **t to submit newe iterns or to have your narneadded to the ILAj'NET distribution riei, eend a rressage to Danny at:

MAR2sAA@TECHNION.BITNET



ILAS MEETING ANNOUNCEMENTS

Twice a year the International Linear Algebra society (IIAS) sends out dues notices' At

that time ILAS can aleo send an announcement or 
" "tit 

fbt PaPers of an 1LAS MEETING or

an ILAS SPONSOREO rtanerrrtG. The deadlines for submission of theee announcements

;l;;;20 and December 1 of each year. Information should be sent to:

James R. Weaver
Department of Mathematics and statistics

The UnivereitY of West Florida

11000 UniversitY of West Florida

Pensacola, Florida 3251 4r575I, USA

DMail : JWEAVER@UWF,BITNET

ILAS EDUCATIONAL SEED GRANTS

by Dave Ca,rlson and Frank Uhlig

The International Linea,r Algebra society (ILAS) announces its intention to award two seed

Grants of $400 
"".f, 

t* lft" iggt-gZ yu"i fo.prop*"1" to improve the teaching of (primarilv

undergraduate) linear algebra. Tr,: 
p.YtP3* or th"* awa,rds ie to encourage work in this

a,rea by providing f""ai"i-i" Litt ioainiauAs in prepari"g grant propcals and thereby to

indicate to granting.i"E* ,rc eupport of the linear algebr" co-monity for these propoeds'

PROCEDURES:Toapplyfora1991-lgg2ILASseedGrant,anindividualshouldsubmit
to:

Professor llank Uhlig
Mathematice DePartment
120 Math Annex
Auburn UniversitY
Auburn, At 36849-5307
phones:'office205-844-3641'FAX20ql8i'4-5900'home205-E87-E302
email: FUETIG@AUDUCVAX'BITNET

abrief(2-spages)outlineofthegrantpropooalunderpreparation,including

1. activities propced for eupport in the overall propcal

2. activities propaed for support by the ILAS Seed Grant

3. site(s) of the propced activitiee

4. vita of principal investigator(s), including linea,r algebra teaching experience

5. expected granting agency and program

6. aPProximate budget

Any individual(e) from any country witb experiele P teaching linear algebra may aPPIY'

whether ILAS member or not. w" 
"n"oora!" 

annl-ica_t1o* from outside the u's'

The selection of the awardees will u".li";; th" ILAs Pregident upon the recomrnenda-

tion of tbe ItAs Ed;;;tion committee. d;;;dt"" for applications for the firet 1991-1992

IIAS Seed Grant will be July 1, 199L this award will be announced by August 1' 1991' The

deadline for the **J"tr"i will be J-t*y i; 1992; tbis awald will be announced February

1, 1992.



Each awardee is asked to gend t"_li"ty:r^uhrig a copy of rhe grant proposar for which,'ffJ.lTffi ,:::1ll,,:11ii*'1*TH:*'#:if :",T"*granrproposarsinpreparins
orHER INFoRMATIoN: Individuals wishing more information about possibre granr ac-:l':ffi .T$il:":#::";*."f;:,:'#n:m:lt$:r["mmarcontacrprofessoruhrig

Professor Dave Carlson
Mathematical Sciences Department
lan pieSo Srate Universiry
S3n Diego, CA 921g2-0g14
phones: office 619-894-66?0, FAX 619_894 _6,46,home 6lg_4 gg_Zg'

;:ff::ma'uhsdsuer
Mathematics Department
$outheastern Massachusetts UniversitvNorth Dartmouth, MA oiiqi-"-,.*t
phones : offi ce 508_999;8^1?9,_I4X 508_999_89_01, horne 5OB_gg2_57 6Ze'ma': st'oN@sErr{essu.grrNei., frLoN@SEMASSU.EDU

The U.S. programs which seem most appropriate are
1' NSF Unders.rafrlate curricuru- p"lropment in Mathematics: carcurus. This pro.gram is headed bv John s' rspua) pr{dr;;;r 

"".iJ"gr"e wit be earrv bctober.t'd;l*"#ilffiffi ,;:*:i'*d:*:;"T:*,:ri^,1:;;H\n,.usl,
of a broader effort, ,tti""or"et';;iil continue a. , ,*ffi 

that, possibly as part
2. FIPSE (The Fund for the ImDrovepartment"r3li,_".1i;,;:"itiffi;;:fr ,illTffi HnHfin;";H#r;.ff;both undergrt',:i: 

Ti sr.JuJ;i-*ars in a t;;;il, of areas; it "indicales s"n"""r
problems"'and invites applicants il raar"*-i}"riiltr; imaginatively,,. l

3' NsF Faculty Enhancement. ThiB program is headed by william Haver; its next dead_line will be in April rggz' il"-;#t" t1"i.si;;ial"*dgr.nrs ro non-American
fft:,il"tilrr,,*:l*ru,,"_,q,;,i"L,"iuoti"t,;;;r;;" NSF funds under grant to

BOARD of.RE\|rEWERS AppoINTED roR II4.Age
The book review editor for xM'Agt is sjev.en J. Leon. He has appointed the fo'ow_ing individuars to eerve on the Bo;r ] *":*s 

*fi;"il" 
pd, unir"rsiry of Ken_tuckv, A. Ben-rerid, 

$rr"*;il;t* .nd ger.;l-iJ*10* - Isra€t Institure ofTechnorogsr, n "i.nat" ch.rr" iri#T;"irri*frirTtr",T_i, 
Bhaya, Federal uni_vereitv of Rio de Janeiro, gr*ii, i;i"il, a"_ci""",-vr,iJiri,ygrsireir Bru'set, n"tgiu_,Renato Deleone, university oiwiilri". Bart De na'Joi,"e_slt - K.u. Leuren, B"r_gtum' Murli Guota,-George 

tdil;.uoiroir* 
-rta"iio 

Henrirceen, fiarvey Muddcollege, charrie iohneon, cort"g. ;r-w'rip. 
F ilffi#J, *" tz, Georsewashing-ton Univ., Arnold Krauteq tU*i*uni""oitat.teouen]i*riJ, 

n 
" 

Mathial, Coilege ofwiltiam and Ma'rv. Jo.rma u""it*ri, il";r"*rqgi:i"rio"rl,"hr,*d, Leiba,noi-"o,college of william *9 M*t'iffiHilirt". ;rsourr,"r" rrii*i""ippi, Daniel a. s"yta,Tempte Univerisry. Marc ib;;u;f,'"'t"."itv-"r m"rvi"iil.t"r,,n*u County Campue,il#""3f'XH"r'1,"Yil:iiT'i"i#h";o;u;';.;ilIiiour.*",",p"ii,,"o--w,.,



NEWS ITEMS

SPECIAL SESSION ON NUMERICAL LINEAR ALGEBRA

AT AMS ME;fiNG IN pHrlApprpnn' ocToBER 12-13' 19e1

bY Daniel B' SzYld

There will be a special seesion on Numerical Linear Algebra at !!e American Mathematical

sociery (AMS) ,'."6;;il'i; ii ruir"a"6r,ir, 6"iru"i12-13: 1991. Lieted below are the

speakere and the titr"?ilf,"i, presentatioi,. l'utttt"ts of these talks wiu aPPear in the

Absrncts o! the A4Sbefore the conference. Further information, including hotel and travel

directions, will appearlo iU" floti.o of the AMS later on this surnrner' You can also contact

H;ffit #ifffl. o, Mathematics, Temple universiry 0s&16, phitadelphia, pA 19122-

iSA5, 
"--tif 

- 
: szgld@ cuclid'malh'lcmple' eda

Jesse L. Barlow, Envr Analysis o! updotc Melhods lorthe sgmmelric Eigenoohe Prcb'

lem

RalphByers,NttmcticalComputa|ionofanAnalyticsingilarValaeDecompositionof
a Matrir Valaed Ftnction

EorvardElman,Pon||ellmplementotionofilhchp.wrsiono|theFiniteElementMethod
on a Sha'r<d'Mcmory Atchitectnl

Anne Greenb utm, Laplace',s Eqaalion and lhe Dirichlel'Ne1umann Map in Malliplg

Conaected Domains

LindaKaufmal.,Moi|i|yingtheShovgen.Shlqinolgorithm|orthebondalSgmmctnc
Generalized M alrix Eigentalac Pmblem

IvoMa,rek'Cowetgcn|I tct l t i leMcthodstoFindS|at ionoryDig|r ibdionofMarhot l
Pmcegfes

carlD.Meyer,ADinctMethodForSo|aingUns|tltctltrcdspaneLincarSgstcms

MichaelNeumann,AsgnchmnouPa'illllcll|crotionsforNonlinearSgs|ems

Michael overton, on the conttct fl1e/.I of Pmjeclion Malrices

Rica,rdopantazis,portltetsohiionofGcncruIizalBandEigentoluePmblcmsbgscc'
tioning

Mordukh
Prpblems

Primak, A Pmieclion Ctlling Planc Algorithm lor Conrtcx Pmgnmmng

Lothar Rpichel, A Neu Implemettotiot o! the GMRES Method

G. W. Stewa,rt, Updatable, Rank'Rewaling Dccompo'sdlioas

william stewart, some conoe.crce pmperties or Mcrkot chains

Gilbertstrang,Jointstgbili|gofTuoMotriccsaniltheitlointspcc|tllRotlius

L.N.Tlefethen,EigenlalrtesawlPceulo.cigcntlaltrcsofNonsgmmetricRandomMa.
tricce

olof B. widlund, some Reccat Restilts on schworz Tlpe Domain Decompositiot Algo'

rilhms

10



MINISYMPOSIA AT THE SIAM CONFEn,ENCE
ON APPLIED LINEAR ALGEBRA, MINNEAPOII'; SEPTEMBER 11_T4

A number of minisympcia are planned for the SIAM conference on Applied Linear Algebrato be held in Minneapotis, Minnesota, september il-rn, iig;';i;", are interested in givinga presentation at any of the following minisympoeia please .or,irrt the organizer to see ifthey are still accepting PaPers. For infirmation on oth", r"tinitJat this conference contact
ffii'Jjl1ld"Tl,:.jffi;.t#:l5f 'tics,universitvorwi"tnsin,Madisoo,wiizoo,

Minisymposi,,rn on N,rrnerical R^anges and Nurnsl.ical R^adii

Rcport by C. K. Li

As indicated by the title, this mi{symposium wil focus on the different generalizations ofthe numerical range and numericrt t"di;;. of pa,rticuiar t;il"; are the applications of thetheorv ro the etudv of other topics such as dr;* ;;;;;.1?"tri* inequarities, unitarysimila'rity invariant norms' induced oput"too- on symrnetry class of tensors, eimultaneousdiagonalization of Hermitian f.r*, ,ii".lurea singula^r values, etc.For those who are intereeted in ptouiiins a paper at the rninisymposium prease conract:

Dr. Chi_Kwong Li
Department of Mathematics
The College of William and Mary
Williamsburg, VA 2gtg5 USA

(No support funds a,re anticipated for minisympoeia participants.)

Minisymposium on partial orders and Generarized rnverses

Report by R- E. Hartwig

As indicated by the title, this minisympoeium will focus on the rnrious partial ordere thatcome uP in pure and applied matrix theory, an-d their p;;ibi" 
-interaction with general_ized inverses' of particuitt intet*t'"ru'li" applications'oi*tro partiar orders to otherdisciplines euch as statistics *a optiiJ"ti*.

For thae who are interested in;t*";;i;g a paper at the minisympocium, please contac':

Dr. Robert E. Hartwig
Mathematics Department
NC State University
Raleigh NC ZTOgal820b
e-mail: REH @ NCSUMATH.bitnet
tel: 91S7gT-2985
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MinievmpootHJ;,t"li$i:$Ii?li":1iltf Apprication

Report bY Salvatore D' Morgera

The aim of this minieympcium is to strenSthen the bridge between certain elements of ab-

stracr algebra and ,ttii"-iiJti8r,"t p-"*ri-n;-ll"i"Uv t"Ling.tt'" mathematical abstraction

of statistical signat proceesing a notch *d ;A;;i"S't!e avi.ilfle tools and concepts both

simpler and more p"*;;i:-ihe ecope it i"t"JonJry broad; I ocpect the minisympcium

to addrese topics r*s;;;o;probiern" in statistical inference, linear and nonlinear eys-

teme theory, arrd optilmai filtering theory, to geometrically constrained matching problems

arising in computer tirioo 
"oa 

ro-botics, 
"" 

ttii "" 
,opics io be suggested as a result of this

announcement'
Thoee that are intereeted in presenting a paper at thie minisympooium should contact:

Dr. Salvatore D' Morgera
McGill UniversitY
Depa.rtment of Electrical Engineering

Inflrmation Networke and Systems Laboratory

3480 UniversitY Street
Montreal H3A 2A? Quebec, CANADA

TEL: (514P9&?13?, FAX: (51a)39&44?0

BMAIL : 
"J6ui;ni".insl.mcgiu 

ca or morgera@larry.mcrcim.mcgill.ca

It is suggested that BMAIL or FAX be used to avoid unneccessary delay' Although no

aupport funds a,re available for Minisympcium pa,rticipants, our laboratory would consider

it a pleasure to invitellrticip"oi, to i"ri*-*#ott" ti M"GiU, which should help to defrav

aome of the travel cost'

MinisymposiumoncentrosymmetricMatricesandtheirGeneralizations

RrPort bY James Weaver

Thepurpceof th iemin isympoe ium. is to repor tbn .anumbero fadvances in thebas ic
Etructure, spectral theory, decompoeitio.,';fi;;li""tioo" of centrosymmetric matrices and

theiro'enerali?iil1; 
intereeted in presenting I psper at the minisympcium please contact:

Dr' James R' Weaver
DePt' of Math/Stat
Un-ivereitY of West Florida

11000 UnivereitY ParkwaY
Pensacola, FL 32514' USA

email : jweaver@uwf'bitnet

OT
Dr' JeffreY L' Stua'rt
DePt' of Mathematics
University of Southern Misairsippi
galtioU"tg, Mississippi 39406' USA

cmail: gtuart@usmcP6'bitnet

(No support funds are anticipated for minisympoeia pa'rticipants')
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CATENDAN OF COMING CONFENENCES

fiff:,t3"3:;1991' 
conference on structured Matrix Theorv, Georgia state universiry,

Information: Prof' carolyn Eichenbach, Department of Mathematics and computer sci-ence, Georgia state univereity, A;i;;, ce ioirii:iiH(#. arricre in xMt4gE #6)f99l-92 Applied 
_l'-1:* 

Algebra yea.r, 
{MA, University of Minnesota

r"#,t:tT#,?::i::t-1"*" r'f ii,l,t""r*, wi'l","iu",t",, Matrix computarions,rir""i'ii"n' ilo"'g:.il'oTtrT:ittr#,"tr.ilr1.?ii*;*rn, Madison, w baz06, e-ma':brualdi@ranvleck.math.wri"."j, 
f S*'ll,r.l". io x M.Ag s #5)

::g;jnber 
rr-r4,1991, 'IAM conference on Appried Linear Argebra, Minneaporis, Min_

Information: R'A. Bruardi, Dept. of Mall.. yofoa of wisconsin, Madison, wI53706, e_mail:brualdi@r,anvleck.math.wii.."j, 
f j*'"lrr"t. in x A,t "4g e #5)

3T'ff.il;* : ?r11 #f#ifr *Ll,*arse M atrix computarions : G raph rheory rss u e8

rTTfif'^ll;ll;,tiil"t#f YilHHt# combinatoriar and Graph-rheoretic, probrems

irfffiirl;rT.,ilftlYlrworkahop on Linear Argebra, Ma^rkov chains, and eueuing Mod-

ff:Tili"3l#$*#rirrt#*.T;1To.o on rterative Methods for for spa^rse and struc-

f,ilk:rtj' 
1992' IMA workehop on Linear Argebra for signar proceseing, univeraity of

j*rrj*, 1992, IMA Workshop on Linea,r Algebra for Control Theory University of Min_

f'uguet 3-7, lgg2, I!1S 
.6.Tf.""ence, Lisbon University, portucalInformation: See arricle i, ,r,JiJ"J Ji"ih,qw

xrT'ffi:::r#?,:"o,|*#ffi ,J;;ff;r*weetFrorida,pencacora,F,rorida

June 1993, Special Month in Unear Algebra, lbchnion-Israel Inet

t''rhT'iLL$#ffi,ml"f Hrnr*$'"1's,ilrglu"',t*qffi
lffi"l:li' 

l2th Eoueeholder svmpoeium on Numericar Linea^r A,gebra, LakeArrowhead,
Information: Gene Golub, computer science Dept., stanfordMathematics Department, UCIA University or Tony Chan,

#ffi:i:*,*^i",ff:'f; :::";i;,;;#rrorncsex,corchesrer,Engrand

tTiilii"lldlifl f *i:ff:',i:xf;ff il::'***centenarvconrerence,Norrhcar-Information: R. J. pi"-*onr, rvorth caririna state unive*ity, Rareigh, Nc 2z6gb_g20b

t3



summer 1gg4, ILAS conference, Erasmus university, Rotterdam

Information: See future issues of IMAgt

NEPONTS ON CONFERENCES ATTENDED

THE SEVENTH HAIFA MATR^f,K THEORY CONTER'ENCE

RePort bY Daniel Hershkowitz

The seventh Haifa Matrix Theory conference was held on June &6' 1991' at the Technion

- Israel Inetitute of Technolog5t, Eaifa, ftt*i. It was the eeventh in a series of conferences

in Linea,r Algebra which take fbce """ry-y"", 
in Haifa. The program coneisted of three one

hour talke and thirty seven half hour talkg, all in dena,ry ecssions, covering a wide range

of topics in theoretiJJ;d applied tinuar 
-.tg"btt' -tn" 

iarticipants came from Australia'

b-*"aq Israel,Italy, United States and Germany'

The social 
""tiriii"" 

included . re""ption as well as a banquet, followed by a lecture of

Profeesor Bertram Mond, Dean of the school of Mathematics and Information sciences' La

Ttobe university, Australia, who pa.rticipated in the conference' There was aleo a half day

t\i:iillizing 
committee of the conference coneisted of A' Berman and D' Eershkowitz

as co-chairmer,, *a oi U' Goldberg, L' Lerer' R' Loewy and.f' Zaks' The conference was

sponsored by tbe l"ra"iMrthemati-cal uoi.r *a the International Linea,r Algebra society

(ItAs). The Eighth H"tdil;i; Theorv c-.ito"""" is planned for June 1993' as a conclusion

of a sp€cial month io iir,"., Algebra, 
"t;;;;;tf 

tile Institute for Ad'anced Studies in

Mathematics at the Technion'

AMS-MAAJOINTMATHEMATICSMEETINGS'SANFRANCISCO

RePort bY Steven J' Leon

The AMS-MAA Joint Meetinge were beld in San Ftancisco, January 16-19, 1991' The major

activities of interest-to lu" ui"r, algebra community were an MAA minicour8e on the use

of software in teaching linea,r algebrt, t-p*"i discuesion on undergraduate linea'r algebra

curriculum, *a 
" 

,loioi of *otiiUut"d linear algebra P€perg' Unfortunately' the session of

contributedp.p","-*""""r."duledatthesametimeasthepaneldiscussion.
The MAA minicourse was conduct"a.li gogn" Herman:nd Cha'rles Jepoen' both from

Grinnell college, lo*r. p"rt A of the 
".;;; 

held from 8:00 - 10:00 am on wednesdav'

Janua,ry 16 and p;rr;-; held at tr," 
""r*iitt" 

the following day' Participants in the

minicourse t"""ouit-*" tu" tio""" dg"l;;;i*"r"p.clag" ,r7.,lx*ui"u was developed

by Eugene Herman;i; Jirtriuut"a dffi;1c"i" i"urii"rs' The minicouree included

an introduction to ile of tf," matrix tito'i'#on' used in numerical linear algebra and a

discussion of how to incorporat" to*pt'til!;;tryiT-P::t algebra courses' Altogether

there were 31 participants. In general the-preeentere received a fivorable and enthusiastic

*'Til:"r*T 
H#f::n undersraduate linear algebra curriculum was held rhursdav

evening, Janua,ry iiffi ?:00 - fO,OO p*. Actually thi p1o.g'.rn was divided into four parts'

Firer a panel consisring of ooTiP*"r t,,,.J*ti,*1,'Utit"oitv of lvyoming' David Lav'

University of Maryland-, Richard gru.lai, tiii**ftv tiiWisconsin' Cha'rles Johnson' College

of william and Ma,ry, and James B;;;"u'rt*.rl* ": 
california, san Diego presented

the findings of the Nb'f sponrored t in"Ji["bt" b;tticulum Study Group that had been
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organized a year earlier. A series of five recommendations were preeented based upon thefindings of the study Group. Thes€ recommendations were:

l' The eyllabus and presentation of the first courae in linear algebra must reepond to theneeds of client disciplines.

2' Math departments ehould eeriouely consider making their firgt course in linear algebraa matrix-oriented courne. For many departmente tii";*y be a shift in focus ratherthan a eignificant change in content.

3' A core syllabua was presented for a matrix-oriented first course in linear algebra. (Thiscore svllabus elicited a coneiderabtu rtnooni oiE;;;." and debare from the audi-ance.)

4' At least one "second course" in matrix theory/linear algebra ehould be a high priorityfor every mathematics cuniculum.

5. Faculty ghould coneider the needa and interests ofstudents as learnere.
6' Faculty ghould be encouraged to utilize technology in the firat linear algebra coul'e.
Next a pa^nel of mathematicians working in applied fierds diecussed how they ueed lin-ear algebra in rheir^work^and which specifir ,.pi;;;;;;;"idered to be imporra,nt. Thepanet consisted of 

ll..o c. Trrcker (m'ole.atorj, A;;ir;Ci.ir, Department of AppriedMathematics and statistics, suNy:-sa"y gioor, R*u-"i;.E. chang, silicon Graphicscomputers systems, c,ha,rro ou*ur, b*gt .r EbctriJ Engineering and computer sci_ences' universitv ofcalifornia, Berkeley, riru*t il;fi;, iXu"..r, Institute for AdvancedComputer Science, (RIACS). 
' -----J''

The third part of the evening 
-plog.tT consicted of discussione by Jane Da* san Joeestate universitv, on pedagog,r 

"ia 
pJr" c*,"d a;-il;itate university, on "gems of

lT!,]ff 31* $li"*Ti1 ;r"il with a fu ,rrr,,ti le-monstrarioo by'st",'i"i,"",
The linear alsebll contributed papers s€esion consisted of ten lb minute preeentationsgiven by Jeongook K:T, lrgro1"-i"fytechnic l"";idtq C;ul Ki*, Universiry of SouthDa,kota, Boris Rcichstein, caiioric universityjf 

+;;;il;ilini._ p. wa,rdraw, unitedstates Na'al Acaduttrv, 
?losrh* r,ii-'i*n c"rorin"-sLrte univereity, E. A. schreiner,western Michigan o"iy.,K"i{ B;;;;", iloi'uoity;iil;;;ern Louisiana, shu_An Hu,Unirareity of ConnectiguJ, Wasin S., il"i"*d;i-Cffi;rdc Santa Barbara, and DaleWoo&, Central State University.

HONG KONG MATRD( THEORY MINI.CONFERTNCE

Rcport by y. H. Au_yueng

The Eong Kong 
!{atrix Theory Mini-conference was herd on June ?-g, rggl at theuniversitv of Honc Kong with yti-u;iir-J".""t;;i*-.ra 

H. chan as organizers.
il-T,ff;r:itff:;;*;pon;;;;r;; uoi""iiiv oi;;;;K*s and the noig rong

There were 32 registered pa,rticipante from china, Hong Kong, Macau, portural and
X;!t;1ffi:r.r"%1,r,:fil"",tn"u,it"i"p""k"o;;n-ci""sci""ldi"ir",n:.;*.,
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JOUNNAL NEWS

LINEAN ALGEBNA AND ITS APPLICATIONS (tAA)

Specid Issues in Progress

Title:

Specid Editors:

To Appear:

Title:
Special Editors:
To Appear:

Title:
Special Editors:
Fbll Announcement:
Submission Deadline:

Title:
Special Editors:
Submission deadline:

Title:

Special Editors:
Submission Deadline:

Title:

Special Editors:
Submission Deadline:

Title:
Special Editors:

Submission Deadline:

Iterations in Linear Algebra and in Applications
Dedicated to G. H. Golub, R. S. Varga,
and D. M. Young
Owe Axelssor, John de Pillis, Michael Neumalln'

wilhelm Niethaurmer, Robert J. Plemmons
LAA Vol. L641155, August/September 1991

Algebraic Linear Algebra
R. M. Guralnick, W' E. Gustafson, L' S' Levy

LAA Vol. 157, October 15, 1991

proceedings of Autiurn 1990 Conference
Flank Uhlig, David Carlson
See f,MAgt #3
September 30, 1990

proc. of the sixth Haifa conference on Matrix Theory

A. Berman, M. Goldberg, D. Hershkowitz
October 1, 1990

proc. of the International workshop on Linear Models,

Experimental Designs, and Related Matrix Theory

J. K. Baksalary and G. StYan
October 31, 1990

proc. of the Second NIU Conference on Linear Algebra,

Numerical Linear Algebra and Applications

Biswa Datta and Robert Plemmong
July 31, 1991

Numerical Linear Algebra in control, signals and systems

Gregory Ammar, volker Mehrmann, Nancy K. Nichols,

and Paul Van Dooren
July 31, 1992

JovnNALoFNaMEnIcALLINEARALGEBLAVITEAPPLICATIoNS

MANAGING EDITOR: Owe Axelsson, Faculty of Mathematics and Informatics', univereity

"i-flii*"g", 
NI-6525 ED Nijmegen, The Netherlands'

AIMS AND SCOPE: This journal is directcd at resealchers is Numerical Analysis' computer

sciences and Natural sciences, engineers and economigts who either take pa'rt in the devel-

opment of methode io rlo-".i"d iinu." Algebra oI uEe such methods in their own reeearch'

It will oppear qo""*riv-*J Jiiit" origiial reeea,rch PsPers and aurvey a'rticles in a'reas
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that inc-lude (but are not limited to): Conjugate Gradiente like and other iterative methods,Preconditioning Methoda, Direct Solution-Methoda, Numerical Methodg for Eigenproblems,
NewtonJike methods for Nonlinea,r Equations, Parallel and Vectorizable Algorlthms in Nu-
Serical Linear Algebra, Applications of Methods of Numerical Linear AIgIbra in Siierr"",Engineering and Economice.

Journal emphasizee mathematical rigour in presenting new rnethods in NumericatLinear Algebra including their analysis and applications. Wh;re it turns out to be diftcult
::-r:::tjt TlTTlll 

r^rp:u, 
f ,the preseniation, weu- .h;;; numerical teer problems

ly""lT::.::*tf p:e tte usefulnesc of the pr"*rt"J ;;;; r#;; ;J;ffi;
l::.3::f:3" :o lyistic explanations.. ri," j*;;;i;;-il#;,-;;;,:':ilil
:T:'i:3:y3,o,:Tf::i1ion-complexityof algorith;;ffi;;Jilill,'iLu*
when implemented in different computer architecturu-r.

cAtt FoR PAPEns: Manuscripts should be submitted in duplicate to the Managing Editor.Guidelines for contributors can be obtained from your o"rr"Jt-wortd scientific office:
USA:

UK:

World Scientific publishing Co. Inc.
687 Ha,rtwell Street, feanect NJ 076&5809, USA
Telefax: (201) 8378859 tel: (201) 8Bz8B58; (toll free): 1-80&227-7562
world scientific publishing co. prE. Ltd.
73 Lynton Mead, Totteridge, London N20 SDII, England
Telefzuc:(08l)44oggb6 rer:- (0g1 ) 4462461

world scientific publishing co. pte. Ltd.
Farrer Road, p.O. Box L2g, Singapore g12g
Cable: "COSPUB" Telefax: gdZ5glg Tel: gg2b66'

Singapore:

BOOK NEVIEWS

Matriz Pcd*bation Theotn, by G. w. stewart and Ji-guang sun, Academic press, rg90

Rcview by Roy Mathias, College of Wiliam and Ma,ry
The authors arnounce:

Deriting perturbation boands ds like cutting o diomond. Topua!.1nd.it-i""o^po,r:s inro one or rr" ,iii!"lrril!Ti|,X;rT,ir." !I!!i rr'I#o,tl:#:Smash it with o hommer, r  t  v v v a v  a o a r .

::L:-.:l*:T :i "s,b .:oiofo.rmatiae etpnessions. one of the put?oEesof this book ds tointrcdace the rcader to the art of deriainj prertarbation'ioniir'.

They have succeded admirably in thjs respect. Throughout, the authors have tried to presentthe_ideas and proof techniquis as clea,rly as possible.
In order that the booh be setf-contained tu" fiot two chapters are devoted to prelimina,riee.The first deals with eigenvectors, projections, angres between subspaces and the eR, cs urdsingular nalue decompoeitions. Tle Lcond d"ai*itr"rrt*ffi"r"1 nouns and eepeciallyunita'rily inva,riant nortns on Mn, which are used a lot in the i!3t or the book) and metricson eubspaces on c'' It is nice that tbe CS decompoeiu"" *a *gres between subepaces,which a^re usually not covered in rinear algebra t"*t", 

"r" 
ai""**a mr".In the third chapter the authors 

"oniid", 
linear systems ana uast squares problems.Firet they consider the sensitivity of the linear eystem At = b when / and D are eubjectedto perturbations' Next they introduce the notion of'acute perturbations, and give errorbounde for the pseudoinverse under acute and non-acute p"riuil.tioos. The last topic in
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the chapter is the least squares problem itself. This is the only chapter where component-wrse

ii"oa" lt"ther that norm bounds) are considered'

chapter 4 deals *iti, 
"ig"n,."lu""-and 

moet of the reeults are fairly well-known' It starts

with the general tUeorems-JfD.rru., Fike, Henriii and Gerechgorin, then nrcves on to bounds

for normal and Hermiiian mairicee'8nd then finally perturbaliol bounde fior the eigenralues

of Hermitian matricee eubjected to a,rbitrary p"ri tib"tiooe' As noted by the authors the

-*gttpU [1] is an eagential supplement to this chapter'

In Chapter g tUe authore consider the perturbaiion-of invariant subspaces' The basic

approach to the perturbation of invariant eubspaces of general matricee is to reduce the

piJir"t" t" trru *iutioi oi a farticular nonlineaimatrix eluation' The Davis"Kahan theory

is introduced to deal witb Hermitian matrices and invariant subspace problems associated

*itfr lft" singular value decompoeition. This i8 a pa,rticula,rly well written chapter'

Chapter G is devold to tie generalized eigenvelue Pybl-e.1 (both eigenvalues and in-

va,riant eubapacee). There is a prltimina,ry dieJussion oithe difficulties aseociated with the

generalized 
"ig"o"a* 

prlbhrn- and the need for the chordal metric and then reeultg like

thoee in the Previoue chaPter.
Naturally tU"r" 

"r" 
r'fu* topics that have been omitted - in pa'rticula'r-one might have

hoped for more component-wise bounds and some perturbation theory for functions of ma-

trices (e.g., eA, Arl21-
The main text contains the the mct important results and proofs that are not too

complicated - the generatizations and the moie complicated prgofs are in the exercises (or

a,re omitted). This makes the book easier to read than it would otherwise have been' The

reader never gets b"g;d down in details, except possibly in the chapter on the generalized

eigenvalue problem. ih"r" are numerous historical notes at the end of each section - often

po'inting out that X's Theorem is actudly due to Y'

Tbis would u" . nery good text for an advanced coutse on matrix perturbation theory'

It would also be 
" 

gooi rlfurence for a reeea,rc,her as it collecte the moot important reeults

in tbe subject in one ;1""", pt;"nts proo{s in a unified manner' gives a few new results' and

pointa out a aome op"r, p.obl"me' This book was a pleasure to review'

References

H R. Bhatia. Pednrtotion Botnds for Molrit Eigenrtalae-s. Pitman R'esearch Notes

in Mathematic, iOZ. Longman Scientific and Technical, New York, 1987'

Applicalions of Matrit Thcotg,edited by M.J. C. Gover and s. Barnett, clarendon Press'

Odord 1989, 324+xiii Pages

RcviewbyCharlesR'Johnson'CollegeofWiltiamandMary

Thie volume is a collection of refereed paPers aseociated with moet of the tdks presented

at a conference held in Bradford, nngtana ii'Joly 1988 with pa,rtial aupport froq th1 Britieh

IMA. The focue of the meeting *." upoi ihe-va,riety of ways in which matrix theory is

applied, and the editore note th-=at this was in" n*t general meeting on matrix theory held

in Britain.
The papere of the nine invited speakers (N' Eigharn'. !' lohnson' 

T' Laffey' D' Lime-

beer, M. Powell, J. i;il;R. B"tl"v, i: (d-i-C;s;':"4.1'Thompson) alone give a good

indication of the breadth and depth of ".;;-ii;io; of matrix.theory". Tbey cover applica'

tione in numerical;;tt,;omics, d;.!* control, optimization' statistics' computing'

and inequalitiur. tUe iafr<" or n"iUv -dc-rg" appear only by abstract (and the tdk of

Thompson i" od i,||lodJi, nroo1r,"U1V because they appea,r elsewhere' In addition there

a,re 18 contributed p"p"* itt":, fit the theme well with further applications in the sarne areas
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and by adding approximation theory, operations reeea,rci, partial difierential equations, and
zero location. M"ny of the Papera are quite nice and could provide ueeful eiamples and
general knowledge in pedagogical and other situations. At least one ofthe papers represents
a fruitful collaboration begun at the rneeting (between P. Graves-Morris and this reviewer)
and continuing into the present. Another provided the stimulus for much simpler and more
general results that suggested a line of inquiry that also continues. Thie revierf,er feels thatguch occurrence are arxrng the ma,ny intellectual benefite of the breadth of the applied
importance of matrix thcory.

- The organizere are to be thanked for hoeting a naluable meeting that met important
objectives and for providing a nice volume that illistrates some of theiower and ubiiuity of
latrix theory. In their introduction they note the formation of ILAS as one of the symptoms
of the reeearch vitality of the field!

Itentioc Methods for Laryc Linear Syli.cmc, cdited by David Kincaid and Linda Eayes,Academic Preas, lgg0

Review by Murli Gupti, George Washington University
In October 1988, a conference on lterative Methode for Large Linear systerns was heldat the University of Toras at Austin in honour of David Young's 6bth birtiday. This bookcontains l7 papers from the conference with the objective ofpioviding *an ovlrview ofthestate of the a'rt in the use of iterative methods for so-lving 

"p*lu 
fnea,r-systems". Ii lo"rs awide spectrum of research topica euch as sea,rch for 

"ptiiulipa""-"t"o, 
use of hierarchicalbasis preconditioners, and development of algorithms rot t"iioi *d parallel computers.The first two chapterq written by Loyce.na.m" and Owe Axelsson, deal with multilevelhiera'r-chical basis preco-nditioners. Next, Ga,rrett Birl'hoff *J nou"* Lynch provide a his-torical perspective on the use of ELLPACK and ITPAGK 

"" 
i"L*.u toor ror *r"io! 

"rripti.problems' Paul Con-cus and Paul Saylor dacribe a con5rsJ";*airnt method with circu-lant p.reconditioning for colving eymmetric poeitive definlte"Toeilitz matrices. Louis Ehrlichdescribes a local rela:ration scheme, referred to as Ad-Ho. s-oH, for solving nine-point andblock difference schemes for certain elliptic equations. Howard Elman and Gene Golub de-scribe block iterative rrrcthods for linea.r systems resulting from twocyclic discretization ofthe two dimensional convection diffueion equations.
- In Chapter 7, Gene Golub and John ae pittis consider a twoparameter SOR methodwhere the paramet"t".T: obtained using cingular value decompaition of a partitioned iter-ation matrix ueing red/blacl ordering. tour-u"g"-* ao.iil* an IeE method for solvingthe incompreesible Navier-Stokea equations al1ir1i1ea ud; lh" ma,rker and cell (MAc)

qe^tho{' Robert Lynch descibes the f,odie method for autoritically computing coeli-iientsof 9-point approximations of second order linear ellipti;i;;;;; so as to incorporate gen-eral-linear bounda,ry conditions. l{ayne Joubert *i rtornr" Manteuffel survey polynomial
me!ho{1for solving no.nsyrnmettic linea,r eystems including Krylov projection methods.In Chapter 11, David Ba,rrar and James ortega consid"tit u raotion of three-dimensionalgeneralized Poisson equatiorre ueing SSoR preconditioned conjugate gradient method onvector computers. Dan Ma,rinescu and John Rice preaent a multihiel aslnchronous i;iationfor partial differential gguations using dornain decompcition rna pro"ia" 

" 
t""loilut ro,efecliv-elv 

^embedding the multiple levels in a hyperculu. paul -"yror preeents * Jlptir"algorithm for obtaining optimum pa,rametem of Ri-chardson's method for nonsymmetric linearev-stems' xiezhang Li.g9-$:lard varga develop a functional equation for the eigenyaluusof unsvmrrrctric SoR (:ry-slgnl itqgtion matrixithis r6utt generalizcs and unifies ,all,, ofthe recent research on SSoR and USSOR nrcthods applied tJr ln"t p.cyclic matrixlIn Chapter 15, Eugcne Wachspress solves the .l,pi'minimax problem ueing the theory ofelliptic functions and ob-taing-n_ear optimum pa^rametere for realisiic complex spectral regions.Makgymilisn Dryja and olof Widlund desciibe dor-nain au.otnp*ition algorithms for largelinea'r syetems correaponding to diecrete elliptic problems. In the last chaiter 
"iiitr"i 

;rr,"
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search for omega,, David Young and Tsun-zee Mai eurvey the entire epectrum of iterative

;6rilh-r aod i"ri"r procedurJ for chocing iteration parametere' The discuosion includes

*Tt'ti", epectral and adaptive procedures for symmetric as well as nonsyrnmetric syeterns'-- 
in" L"ol, i" well designed and contains a list of all 47 papers presented at the conferense'

.l,n appreciation of Prof,seor David Young also list3 the titles of M'S' and Ph'D' theees

superviaed by him in 30 Yeare.

Introdrction to Namei,lcal Lincar Algcbru and Optimisalion. by Philippe G' Ciarlet (with

the asgistance of Bernadette Mia,ra and Jean-Marie Thomas for the exercises; translated by

A. Buttigiug), cambridge unineraity Press, cambridge, uK, 1989, xiv + 436 pp. $ 79.50'

cloth, ISbti'V521-g278V1; $ 29.95, paper,..ISBN &521-339E47. A volume in Cambridge

Texte in Applied Mathematica.

Review by Zhaojun Bai, University of Kentucky

The book is an admirable attempt to provide 'a thorough description, and a rigorous

mathematical a,nalysis, of rcme of the mct commonly used methods in Numerical Linear

Algebra and Optimisation". It covers a wealth of material from these two exceedingly in-

terltive fields. As the author says, the book ie directed to advanced undergraduate and

beginning graduate students in pure a.nd applied mathematics, mechanics, and engineering,

r"a A*i" practicing engineers, physicists, biologists, economists, etc., wishing to acquire a

basic knowledge of, or implement, the basic numerical methods'
The firet pa,rt (215 pages) of the book ie concerned with numerical linea.r algebra. After an

introductory-Chapter 1, recalling sorne basic resulte relating to vectors, matrices and norms,

Chapter 2 eiates lhe fundamental problems of the numerical linear algebra as aolving linear

syetems of equations and computing the eigenproblem of a matrix, and discusees the concept

of tn" conditioning of theee problems. Chapter 3 contains a review of va,rious approximate

methodg to eolve partial differential equations a,rising in phpics that eventually lead to the

solution of a linea,r system or of a matrix eigennalue problem. The standard direct and

iterative methods for eolving linear systems of equations are prcsented in Chapters 4 and 5'

Chapter 6 discusses the popular Jacobi and Givene-Householder methode for the symmetric

eigenvalue problem a"nd QR algorithm for the nonsyrnmetric eigennalue problem'

The gecond pa,rt (lgb ia,geef of the book is devoted to optimisation. It sta.rts by reviewing

the basic results of diffet"nti-"t calculus, and showing their applications to the cba'racterization

(necessary and sufrcient conditions) of an optimal point of a function, and then introducing

i[. ,"to"tioo, gradient, conjugate gradient and penalty methods for unconstrained and

constrained optimisation ptoltJ-t. bhapter 9 covere the general nonlinear programming

with the Kuhn-Thcke, *oditioor, duality, and e section on Uzawa's nrethod fot constrained

convex programming. Finally, chapter l0 deds with linear programming.

The book is accompanied Uy a sepa,rate issue of exercisee of varying degree of difrculty'

Many of the exercises contain notable reeults'
There are also a bibliography (with comments), a fairly detailed and well-explained de-

scription of the main notation used, and an index'

No doubt the author has done an excellent job in the rigorous mathematical analysis of the

numerical methods. ih" l""el of difficulty increases throughout the book. It is a cballenge

to students. The constant use of terminologics guch as Banach, Eilbert and topological

spaces in the second half of the book will undJubtedly incur difficultiee for the leee advanced

mathematics majors and the practicing engineers and physiciets, etc, although, in principle,

il is possiUle forihe reader to epecialize the analyais to finite dimensions'

The reviewer i'r 
"uipti*a 

tilat the author omite the farnily of quasi-Newton methods

which have in sorne 
""u." 

donrinated the research and practice of eolving many optimisation

problems.- 
on the practical side of this book, in my opinion, the author is a little less successful'

There is much tess aebit to guide the reader whl wiebes to know more about the implerrrn-
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tation of the algorithms. For example, a lot of important details have been omitted in the
double ghift QR algorichm for solving the nonsymmetric eigenvalue problem. The author
appears to have ignored referring to rcme important sources of softwa,re packages sudr as
LINPACI(, EISPACK and libraries of mathematical eoftware such as thoee of NAG (Numer-
ical Algorithms Group) and IMSL (International Mathematical and Statisticd Libraries).

On the whole the book is certainly a valuable and welcome addition to the literature. It
ie a joy to read for thoee who have a eolid bachground in mathematics. For whose who do
not feel comfortable with mathematics, it is a chance to learn, if you are prepared to exert
yourself.

Topics in Matrh Analgsis by Roger A. Hornand Challes R. Johnson, Cambridge University
Preas,l99l

Review by David E. Wood, University of Delawa,re

There are three reaaons why Horn and Johneon'8 new book Topics in Matrir Analysis
and its predeceseor Mctrit Analgsis are indispensable. First, the authore cover their topics
in depth. Second, they cover nonstandard topics. Third, they organize their material in
the atyle of a textbook. Compa,red to an encyclopedia, they a,re more selective and more
detailed; compa,red to exhaustive treatises, they are less selective a,nd legs detailed. Horn and
Johneon establish a middle ground where they come much more than half way in meeting
the reader who wants to do somefilizg with linear algebra.

T S:, a overview of the selection of topics covered in Topics in Matrit Analgsb, we
recall what was covered in the first half of their earlier bcrri, Matrit Anolgsis: Review
and miscellsnea, Eigenralues, eigenvectors, and eimila,rity, Unita,ry equivalence and normal
matrices, and Canonical forms. Theee chapter headings give a misleadingly bland impreesion
of the material. An exam-ple of the depth of pt"t"olrtion is that Shuil theorern-'Every
square matrix / ie unitarily equivalent to a triangular matrix whose diagonal entries are
the eigenvaluee of / in a prescribed order,' is followed by a,bout two dozen-applications and
insiglts (including expooing cornmon false "proofs" of the Cayley-Eamilton'iheorem), -4
that'e not even counting the illustrative problems at the end oi the chapter!

The rest of their previous book consists of chapters that cover obviouely ueeful topics
familiar to all of us' However, the main impression you get from reading this book is that
there is a lot more to know about these subjects than yori realized. The rlmaining chapters
in the ea,rlier book a,re: Eermitian and symmetric matricee, Norms for vectors aid matri-
ces, Location and perturbation of eigenvalues, Poeitive definite matrices, and Nonnegative
matrices.

In the preface to their new book Horn and Johneon deadpan, "This volume . .. includes
development of further topics that support applicatione of matrix'theory." yeah, I would say
f, too. The chapter headings do not form your standard liet of topics: The field of values,
Stable matricee and inertia, Singutar value inequalitiee, Matrix equations and the Kronecker
product, The Hadama,rd product, and Matrices and functions. Now you &nour that these
topics a,re not etandard and are often treated as disreputable relatives in the literature. yet
thie volume is loaded with evidence that theee topics have their own epecial beauty and
application a'reas. In fact, just reading the introduction and motination sections oi each
chapter exp(res many powerful techniques that are not well knorvn. The topics choeen are
cove-r-ed in depth (for example, M matricea are cha,racterized by a list of eigtrLn equivalent
conditions) but not exhaustively (reference ie given to etill more conditionJ and proofs).

Horn and Johnson wlite in textbook etyle although their topics are certainly tol special to
produce significant royalties from sales to university itudents. Eorer"r, all of us a,re s'tudenrs,
in a sense, and we benefit greatly from traditional textbook presentation. For example, their
two books have a few hundred definitions and a few thoussnd exercises and problems. By
way of contrast, I am thinking of another two volume work which I am convinced contains
material that would be of great use to me. In these other volumea the ratio is reversed:
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about two hundred exercisee are combined with about two thouaand definitions that I would
have to digest to know wbat aspecte would be ueeful to me. In this case, I guees, ignorance
is bliss. Or if not bliee, at least preferable to the alternative. In Horn and Johnson's books
the exercieee are easy examples and facts forming an integral pa,rt of the text, but with the
proofs left to the reader. Naturally, some of their problems develop alternate derivations or
cxtengions of results from the chapter in which they occur. It is a apecial treasure to find
problems presenting key reeults from a wide range of reaearch papers in a uniform context
and notation. The problenu are augmented by hints for their solution.

Although we may be placed in the role of students, we do not want to be forced to
etudy thinge that we do not have to know. The authore carefully maintain an independence
of topics, using crocs references as needed. Nowadays computers help to generate superb
indices that we take for granted; the present index need only to be compared to thoee of
many classic booke to realize how irnportadl this improvement is. Horn and Johnson also
provide a welcome index of notation that gives dcfinitions as well as page numbers. The
index of notation often refers to the earlier Malrix Analgsia, but the main index does not.
It would be an advantqge to have a combined index for both volumes.

Aside from the usual greedy cries for more, more, more, I have another criticism. I like to
see problems sequenced and annotated to bring out the thcmcc being developed. The model
I have in mind is the book tbat most people refer to facetiouely u "Fanclional Analysis in
the PIaa/ or correctly u Finitc-Dimensional Linear Analgsis: A Systematic Pftcenlation
in Pmblem Formby I. M. Glazman and Ju. I. Ljubin (MIT Press, 1974).

I have to add thztr Topica in Matrit Analysis has ugly typesetting. This seems surprising
eince the quite attractive ea,rlier volume Matrix Analysis is from the sa,rne publisher. In the
new volume, the font seems to have a minimum line width that leads to an ungraceful heav-
inese in such aymbols as 0, {}, <E,8, and ll. This iB compounded by truly clurruy summation
and product symbols bea,ring indices in a font that does not match the font of other indices.

The booke Topics in Matrit Analgsis and the ea,rlier Matrix Anclyeis are Bure to become
the etandard references for the topics they treat. Indeed, when I encounter something unfa-
miliar in linear algebra the first question I ask is, Ae it in Horn end Johnson?"

References
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