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ILAS President/Vice-President Annuol Report: June 
.|996

I . The fbllowing have been elected to ll^AS offices with terms that began on March l, 1996:

President: RICIIARD A. BRUALDI (three-year term ending February 2f, 1999)
kcretarylTreasurer.' JAMES R. WEAVER (four-year term ending t'ebruary 29,2WJ)

Board of Directors; RAJENDM BHATIA, LUDWIG ELSNER (three-year terms ending February 28, 1999}

Jose Perdigao Dias da Silva has been appointed by the hesident to fill the vacancy on the Board crearcd by the death of
Robert C. Thompson. Jose's term ends on February 28, 1998. The following continue in their offices to which they were
previously elected:

Vice-hesidenr; DANIELHEIISHKOMTZ (term ends Febnrary 28, l99B).

Boardof Drecnrs:
ANGELIKA BIJNSE-GERSTNER (rerm ends February 28,1997')

PEIERLANCASTER (term ends February 28, t998)
CHI-KWOI{G Lt (term ends February 28, tW7)

HANS SCI{NEIDER (one-year term of the ex-president, ending Frebruary 28, lW7).

2. The hesident has appointed his Advisory Committee. It consists of Shmuel Friedland (USA), Raphael l.newy (Israel),
Volker Mehrmann (Germany), and Frank Uhlig (USA).

3. This year there will be elections for two positions on the Board that will become vacant on March l, lgT7. The Presi-
dent has appointed Thomas J. l-afTey to serve as chair of the Nominating Committee. The other members of the Nominating
Committee are: Miroslav Fiedler and Robert E. Hartwig (appointed by the Board), and Daniel Szyld and Pauline van den
Driessche (appointed by the President's Advisory Committee).

4. The Prresident has appointed a new Education Committee. It consists of Frank Uhlig (chair), David Carlson, Jane Day,
Guershon Harel, Charles Johnson, and Jeffrey Stuart.

5. The President has appointed a new Corporate/Institutional Membership Committee. It consists of Carolyn Eschenbach
(chair), David tay, and George Sryan.

6 . A new category of IL,AS membership, Institutional (Libraries) has now been created. Cunent annual dues is US$50. The
other categories of membenhip are Individual (current annual dues is US$20) and Corporate (current annual 4ues is
US$200). The benefits of each category of membership include Inwge, ILAS Infbrmation Center. ILAS Ner, and ELA.
Currently,thereare l0corporate members and 419 individual members. Interest in becoming an institutional member has
been received from several sounges.

7. The second Hans Schneider hize in LinearAlgebra has been awarded to Robert C. Thompson posthumously for his life-
time achievement and lo Michael Boyle and David Handelman for their solution of the inverse eigenvalue p-bl"r lbr non-
negative matrices. The IIAS Linear Algebra Prize Committee that rccommended these awards consisled of Richard A.
Brualdi' Shmuel Friedland, Daniel Hershkowitz (chair), Thomas J. laffey, Peter lancaster, and Hans Schneider. Messieurs
Boyle and Handelman will receive their award at the 6th ILAS conference in Chemnitz in August 1996.

8. In August 1995 the 5th ILAS Confercnce was held in Atlanta, Georgia (USA). There were more than 190 participans
and l l-5 talks, including 17 main talks and 20 presentations in 4 minisymposia. The prganizing committee consisted of
Biswa N- Datta, Frank J. Hall (cochair), Robert E. Hartwig, Daniel Hershkowitz, CharleJR. Johnson. Volker Mchrmann.
Alex Pothen. Hans Schneider, Frank Uhlig, Paul M. Van Dooren (co-chair), James R. Weaver, and Margaret H. Wright.
Support for the meeting was obtained from Georgia State tlniversity, NSF, NSA, and the US Army. At tne ILAS Business
Meeting in Atlanta' a number of changes in our by-larvs werc approved and are now incorporated in a rcvised daument, held
by the Secrctary/TreasurerJames R. Weaver.
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9. The following I[-AS workshops/symposia and conferences are in various stages of preparation:

a. IL,AS Conference, Technical Universitiit Chemnitz-Zwickau, Chemnitz, August l+-17,19!)6. The organizing com-
mittee consists of: Bart De M<xrr, Graciano De Oliveira, Ludwig Elsner, Thomas J. Lat't'ey, Volker Mehrmann (chair), Ger-
hard Michler, Michael Neumann, and Frank Uhlig. The local arrangements committee consists of: D. Happel, F. l,owke, C.
Rost, and B. Silbermann.

b. II-AS Symposium on Fbst Algorithms for Control, Signals, and lmage Processing, University of Manitoba Institute
of Industrial Mathematical Sciences, Winnipeg, Canada, June G9, 1997.The organizing committee consists of Pauline van
den Driessche, Tom Kailath, Peter l-ancaster, Dianne O'kary, Robert Plemmons, Hans Schneider, P. N. Shivakumar
(chair). The program committee consists of: Moody Chu, Biswa Datta, Brent Ellerbroek, Georg Heinig, Franklin Luk, Di-
anne O'l-eary (co-chair), Haesun Park, Robert Plemmons (co-chair), Ali Sayed, Hans Schneider, P. N. Shivakumar, and
hul Van Dooren.

c. ILAS Conference, University of Wisconsin, Madison, Wisconsin, USA, June 3{, 1998. The organizing committee
consists of Richard A. Brualdi (chair), Bryan Cain, Biswa Datta, Jose Perdigao Dias da Silva, Shmuel Friedland, Moshe
Goldberg, Uriel Rothblum, Jeffrcy Stuart, Daniel Szyld, and Richard S. Varga

d. f t-AS Conference. Universitat Politecnica de Catalunya, Barcelona, Spain, July 19-22, 1999. The organizing commit-
tee consists of R. Bru. J. Ferrer, M. Isabel Garcia-Planas (cochair), V. Hernandcz, Nicholas Higham, Roger Horn, Thomas
J. I-affey (co-chair), M. Dolors Magret, F. Puerta (co'chair for local arrangements), Paul Van Doorcn, l. Taballa"

c. ILAS Conference. Aubum University,2002 (very tentative at this time)

10. II--AS has launched ELA-The Electronic Journal of linear Algebra. The structure of the editorial board of ELA is: Edi-
tors-in-Chief: Daniel Hershkowitz (also serves as Managing Editor) and Volker Mehrmann. Advisory Editors: Chandler
Davis,Israel Gohberg, Tom Laffey and Richard Varga. Associate Editor: Daniel B. Szyld (also serves as Associate Man-
aging Editor). As of June 17,1996, El,A has published 2 papers. ELA's primary site is at the Technion. Minor sites are lo-
cated in Temple University, in the University of Chemnitz and in the University of Lisbon.

ll. ILAS-NET: As of June 17, 1996, we have circulated 568 II--AS-NET announcements. ILAS-NE'I currcntly has 576
subscribers.

12. II-AS INFORMATION CENTER (lIC) has a daily averzige of 150 information requests (not counting FTP operations).
llC's primary site is at the'l'echnion. Mirror sites are located in 'l'emple University, in the Univenity of Chemnitz and in
the University of Lisbon.

RICHARD A. BRUALDI
bruo 1 diOmoth .  wi sc .  edu

Dept. of Mathenutics
U nive rsitv of Wisc onsin-Madison

Van Vleck HalL 480 Lincoln Drive
Madison, WI 53706-lJ88, USA

Dept. of Mathematics and Computer Sciencc
San Jose State Universitv

San Jose, CA 95 192-0103, USA

Thoughts ond Anecdotes Wonted obout Bob Thompson

Monis Newman and I arc preparing an article about tsob Thompson tbr the special issue of Lircar and Maltilirwar Algebra

rvhich will be dedicated to his memory. We would like to include some thoughts and anecdotes about him from friends and

colleagues, as well as an apprcciation of his work.

If you have a favorite memory or story that involves lJob, or thoughts about his contributions to mathematics, please

send them to me as soon as possible. Thank you.

JANE DAY
doy0s j sumcs .  s j su .  edu
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fLAS Treosurer's Report: Morch l, l99s-Februory 29,1996
by Jqmes R. Weover, University of West Ftorida

&lance on traBg Mar-qb L 1995
C e r t i f i c a t e  o f  D e p o s i t s  (  C D  )
Vanguard

June

8 , 5 0 0  .  0 o
7  , 0 9 2  . 3 5

Checkinq Account _ _ _  1 9 , 6 0 g . g g  3 5 , 2 0 t , . 2 3
* *  *  *  * * *  * * * *  * * * * * * * *  * *  * * * * * * * * * * * *  * * * * * * *  * * * * * * * * * * * * * * * * *  * * *  * * *  *  * * * * * *
Checkinq Account  Balance on March

M a r c h  1 9 9 5
f ncome :

Dues
In te res t  (  f i r s t  Un ion  )
Contr  ibut  ions

General
Expenses :

L -  1 9 9 5 1 9 , 6 0 8 . 8 9

S e c .  o f  S t a t e
Product ion and Mail  "  1y.116gtt

A p r i l  1 9 9 5
I ncome :

Dues
In te res t  on  CD (  fU  )
I n te res t  on  CD (  OT /JT  I
I n t e r e s t  o n  C D  ( H S )
In te res t  (  f i r s t  Un ion  )
Contr ibut  ions

Conference
Expenses :

M a v  1 9 9 5
I  ncome :

Dues
I n t e r e s t  (  F i r s t  U n i o n  )

(  4 5 0 . 6 4  )

E x p e n s e s :
Of f i ce  Depot

1 9 9 5
I ncome :

Dues
In te res t  (  F i r s t  Un ion  )
Cont  r  ibut  ions

Conference
Expenses  :

O f f i ce  Depo t
Prepara t ion  o f  I IAS BaI Io ts

t i sa  M .  Weave r
Sh ipp ing  Pos te  (  Ba l lo ts  )
FNB of  Santa Rosa towards

t h e  p u r c h a s e  o f  1 , 5 0 0  C D
Dixon Bro thers  Spor t ing  Goods

Jg l v  19  9  5
I ncome :

I n t e r e s t  (  F i r s t  U n i o n  )
In te res t  on  CD (  fU  )

E x p e n s e s :
Postmaster  (  Mai l ing By-Laws )

Auqus t  1995
I ncome :

Dues
I n t e r e s t  o n  C D  ( H S )
In te res t  on  CD (  OT /  J t  7
In te res t  (  F i r s t  Un ion  )

(  8 1 7  .  1 0  ) -

1 8 0 . 0 0
2 7  . 3 7

3 0 . 0 0

7 0 . 0 0
5 1 9  .  0 1

1 9 8 . 0 0
1 0 . 6 0
2 9 . 0 0
7 4 . 5 6
2 4  , 4 5

5 0 , 0 0
0 0 . 0 0

1 9 8 . 0 0
2 6 . 7 0

4 0 .  6 3

1 9 8 . 0 0
2 3 .  3 8

5 0 .  0 0

2 4  , 0 4

4 7  . 0 0
2 7  g  . 2 5

5 0 0 . 0 0
239 .  Lg

2 2  . 3 L
1 0 . 8 4

1 5 . 9 1

L L z . 0 0
7 5 . 3 9
2 9  . 3 2
2 2 . 0 4

2 3 7  . 3 7

.@_.0-L

3 8 6 . 6 1
0 0 . 0 0

2 2 4  . 7  0

4 0 . 6 3

2 7 I . 3 9

1 0 g g  .  4 g

3 3 . 1 5

1 5 . 9 1

3 8 5 . 5 1

1 8 4 . 0 7 _

L 7  . 2 4
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Cont r ibu t ions
Genera l
Conference
F .  U h l i g  E d .  F u n d
OT /  JT  Lec .  Fund

E x p e n s e s :
P repa r i ng  Ea r l y  Dues  No t i ces

L i sa  M .  Weave r
Ma i l i ng  Ea r l y  Dues  No t i ces

The Sh ipp ing  Pos te
300 Copies,  [ f i fF
Con fe rence  Supp l i es

B&B Bo t t1e  Shop  Ine .
Banquet Workers

Rad isson
New Checks

Clarke Amer ican Checks
Sep tember  1995

I ncome :
Dues
I n t e r e s t  (  f i r s t  U n i o n  )
4  Lunches,  James R.  Weaver
Tote  Bags
Contr  ibut  ions

Genera l
Conference
H.  Schne i -der  Pr ize
OT/JT Lec .  Fund

E x p e n s e s :
Mai l ing  By-Laws & Stamps

Pos tmast  e r
Produc ing  & Mai l ing  " IMAGE"

George  P .  H .  S tyan
Oc tobe r  1995

Income:
Dues
In te res t  (  F i r s t  Un ion  )
In te res t  on  CD (  XS 1
In te res t  on  CD (  OT/ . f t  1
In te res t  on  eD  (  FU  )
Tote  Bag
Contr  ibut  ions

Genera l
H .  Schne ide r  P r t ze
F .  U h l i g  E d .  F u n d
OT/JT  Lec .  Fund
Conference

E x p e n s e s :
Fo r  Check ing  Cur rency  Exe .

November  1995
fncome:

Dues
In te res t  (  f i r s t  Un ion  )
Contr  ibut  ions

General
H .  Schne ide r  P r i ze
OT/JT  tec .  Fund
Conference

Expenses :
O f f i ce  Depo t  (  Supp l i es  )
Depos i t  S l i ps ,  CHK Orde rs

Clarke Arner ican

5 9 6  . 7  4

9 2 2 . 5 9 (  3 2 5 . 8 4  )

1 r 3 5 7 , 0 6

1  , 0 3 4  .  g 1 3 3 2  . 2 5

3 , 3 4 3 . 5 ' , 1

_3--?,lL_Lq

9 . 0 0
2 0 a .  0 0

3 0 . 0 0
L 2 0 .  0 0

5 1 . 5 0

2 8 0 . 7 0
1 6 . 3 8

4 6 7 . 3 5

6 5 . 0 0

4 1 . 6 5

4 5 2 .  0 0
2 t  . 0 6
2 4 . A 0

2 4 0 .  0 0

4 0 . 0 0
6 0  . 0 0
3 0  . 0 0

5 0 0  .  0 0

4 0  . 4 2

9 9 4 . 3 9

1 8 8 8  .  0 0
2 6 , 0 7
7 6 . 2 3
2 9  . 6 4
2 3  . 6 3
1 0 . 0 0

2 5 A .  0 0
1 9 9 . 0 0

3 6 . 0 0
1 3 6 . 0 0
6 6 9 . 0 0

- 6 . 9 9 _

1 3 3 2 . 0 A
2 5  . 9 5

2 0 . 0 0
6 0 . 0 0
4 0 . 0 0

9 7  3  . 9 7  2  , 4 5 L  . 9 2

1 5 4 . 0 3

9 . 1 5  1 6 3 . 1 9 2  , 2 8 8  . 7  4
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DgSembef _1,_9J.1
I ncome :

Due s
In te res t  (  F i r s t  Un ion  )
Cont r  ibu t ions

OT/JT Lec .  Fund
Conference

E x p e n s e s :
LmP 2000 Brochures
Pos tmas te r -S tamps
Prepar ing  2nd Dues Not ice

LmF Mathemat ics  Assoc .

7 6 0 . 0 0
2 5 . O 4

5 0 . 0 0
2 5 . 0 0

8 9 .  5 5
5 1 . 2 0

4 5 . 0 0

5 5 0 . 0 0
L 3  . 2 3

4 5 . 0 0
1 0 . 0 0
1 5 . 0 0
6 0 . 0 0

1 1 0 . 0 0

8 6 0 . 0 4

7 5 5 . 9 5  9 4 . 1 9

Pos tmas te r -S tamps  (  Dues  No t i ce  \ LZT  .7  6
Postmaster -S tamps (  Brochure  )  ZB7 .04
Postmaster-Stamps (  Brochure ) 5 1 . 8 0
Prepar ing and Sending Brochure

t i s a  M .  W e a v e r  1 0 3  .  5 0
Januarv 19-9.6 

'

I  ncome :
Dues
I n t e r e s t  (  F i r s t  U n i o n  )
I n te res t  on  CD (  HS  )
I n te res t  on  CD (  OT  /  J f  1
In te res t  on  CD (  FU  )
Contr ibut ions

Conference
Genera l
Banquet

E x p e n s e s :
F e b r u a r v  1 9 9 6

f ncome :
Dues
In te res t  (  F i r s t  Un ion  )
Cont r ibu t  ions

Genera l
H .  S c h n e i d e r  P r i z e
OT/JT  tec .  Fund
Banquet
Conference

E x p e n s e s :

1 0 9 2 . 0 0
2 4  . 2 6
7 6 . 2 3
2 9  . 6 4
2 3  . 3 7

5 0 . 0 0
1 . 0 0

3 0 . 0 0  1 , 3 3 5 .  5 0
0 0 . 0 0  0 0 . 0 0 1  , 3 3 6 .  5 0

9 1 3  . 2 3

F N B  o f  S a n t a  R o s a  ( C D )  1 0 . 0 0 0 . 0 0  1 0 , 0 0 0 . 0 0  ( 9 . 0 8 0 . ? Z )
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Account  Ba lance
Check ing  Account
C e r t i f i c a t e  o f  D e p o s i t
C e r t i f i c a t e  o f  D e p o s i t
C e r t i f i c a t e  o f  D e p o s i t
( 7 2 *  H S  &  2 8 *  O T l  J T )
Vanguard
( 7 2 *  H S  &  2 8 *  O T l  J T )

( ru1
(  G e n .  )

L 6  , 9 0 4 .  g 0
1 ,  5 0 0  .  0 0

1 0  , 0 0 0 .  0 0

7  , 5 0 0 .  0 0

7  , 9 6 2  . 2 0 4 3  , 8 5 7 .  0 0

General  Fund
Frank  Uh l ig  Educat iona l  Fund
Hans  Schne ide r  P r i ze
Olga Taussky Todd/John Todd Fund

L 5  , 4 5 2  . 7  3
2 , L 0 7  . 2 5

L 3  , 3 2 3  . 3 7
6 , 7 7 2 . 7 7

C o n f e r e n c e  F u n d  4 , 9 5 0 . 9 9
6 t h  I L A S  C o n f e r e n c e  2 S O . 0 O  4 3 , 8 6 2 . 0 0* * * *  * * * *  * * * *  *  * * * * * * * * * * * * * * * * * * *  * * * * * * * * * *  *  *  * * * * * * * * * * *  * * * *  * *  *  * *  * * * * * * *

<=(7a^",'.^a €. \t/t^'"tt
\  5 l a s l q 6
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by Volker Mehrmonn ond Jomes
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l, I ggs-Februory 29, 1996
R. Weover

DM = Deutsche mark
Account opened Sept,ember 1995

DM DM DM
September 1995

I n c o m e :  0 0  . 0 0  0 0  .  0 0
Expenses:

F e e s  6 . 0 0  5 . 0 0  ( 5 . 0 0 )

October 1995
I n c o m e :  0 0 . 0 0  0 0  . 0 0
E x p e n g e E :  0 0 . 0 0  0 0  . 0 0

November 1995-E?otil
Donat ion to ILAS Conference 100.00 100.00

E : c p e n s e s :  0 0 . 0 0  0 0  .  0 0  1 0 0 . 0 0

December 1995
I n c o m e :  0 0 . 0 0  0 0 . 0 0
Expenses:

F e e s  9 . 3 0
I n r .  . 1 8  9 . 4 8  ( 9 . 4 8 )

'January 1996
Income:

I I JAS  Con fe rence  1996  195 .00  195 .00
E x p e n s e s :  0 0 . 0 0  q 9 , ! 0  L 9 5 .  o 0

February 1996
Income:

ILAS Con fe rence  1995  135 .00  135 .00
E x p e n s e s :  0 0  .  0 0  0 0 . 0 0  1 3 5 .  0 0

* * : l * * * * * * * * * * * * : t * ! t * * * * * * * * * * * * * * * * * * * * : r * * * * * * * * * * * * * * * * * * * * * * * * * : r * * * * *

Account Balance (II,AS Conference 1995) +L4.52 DVI
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * : t * * * * * * * * * * f f i F * T I

qe,'4ur Q. \(t-r,*t^
t\
" t  l t l ? r ,

ELA-The Elecfronic Journol of Linear Algebro

The fint paper to be published in ELA-The Electronic Journal of Lircar Algebrais by C. K. U, N. K. Tsing and F.
Uhlig; entitled 'Numerical ranges of an operator on an indefinite inner product space" \EI-A, vol. I, pp. l-17
(1996) l , i t i snowposted inE l -A 'shomepage:  h t tp :  / /www.moth . techn ion .oc . i l l i i c /e la / .
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Fudan Group on Numerical Linear Algebra- From left to right:

Dr. Daxun Zhu, Dr. Jungong Xue, Mr. Xinzhi Zhan, Prof. Erxiong Jiang,
Dr. FengguangZhao, Dr.Jianjun Xie, Prof. Zhihao Cao,

Dr. Chonghua Yu, Mr. Weiguo Gao, Mr. Yimin Wei, Mr. Yongyang Cie.

The 1992 Shanghai International Numerical Algebra and lts Applications Conference
held at Fudan University, Slnnghai.
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Lineor Algebro in Moinlond Chino'

ERxroNc JleNc
Dept. of Mathernatics, Fudan university, shanglai 20u33, p R. china

I know very little about Linear Algebra in ancient China. The book "JinhngSuan Shu" (Nine Chryters of Arithmetic) dates
from the second c€ntury BC. How to solve systems of linear algebraic equations is discussed in its 8th chapter.

Turning to the 20th c€nhrry, early in the 1930s, there was a Chinese scholar snrdying Liner Algebra. By extending &e
Moore generalizpdinversetoHilbertspaces, Y. Y. Tseng (1933)introduced [1] theTseng generalizedinverseof linearoperators
on a Hilbert space. Before the l9BOs, however, there was little linea Algebra reseach in China. In mder of time, we me,ntim
the following: Ji Ge,ng's estimationof thebormds formatrix eigenvalues [2]; BoyrngWang's methodforomputing thcmatrix
inverse [3h Erxiong Jiang's improvement on the p-condition number of real symmetric matrices [4]; Zhongci Shi's es 

''nation

of the bounds for the p-conditionnumber [5]; hongci Shi md Boyrng Wmg's estimation of the bormds for determinaots,
eigenvalues, md condition numbers [6]; Wenting Tong Fl on the distribution of eigenvalues; Xuchu He [8J on numerical
dependence; and Erxiong Jiang's algorithms [9] for computing transformation matrices of Jordan canonical forms.

Since the 1980s, Linear Algebra reseuch has be€n thriving in China. First we mention Ji-guag Sun's mmy importmt
contributions to the theory of matrix eigenvalue pernnbations. Sun shrdies the pernrrbation of both ordinary and generalized
eigenvalues and of singrrlar values [0], UU, [12]. In l9A7 he published his nonograph Matrix Pertwbation.Analysis (Aa-
demic hress, Beijing, in Chinese), based on which, Stewrt md Sun wrote Matrix PertwbationTheory (Acsdff,lic hess, 1990,
in English). More on eigenvalue perturbation theory was contributed by Erxiong Jimg md his students [3], [4], U5l.

Erxiong Jiang has made a series of contributions to numerical linear algebra, in paticular, to the Q.L algorithm. He md
his snrdent Zhenyue Zrang proposed a new shift for the QI algorithm [6]. For synunetric tridiagonal matrices, this shift
guarmtes global and asymptotically cubic convelgence. The new shift was called "China shift" by W Gragg. Erxiong Jimg
also proved that ttre Francis QI algorithm with double shifts conve,qges for the synmetric or mtisymmetric case [7j, [8].
Emiong Jimg formded the Numerical Linear Algebra Group at Fudan University. Twelve students have received their doctoral
degree tmder Ji"tg's guidance. ftaojun Bai, Chunyang He, Hongyuan 7ha md Guodong 7henrg, who all work in Anerica
now, are amongstJiang's PhD students. Under thedirectionof Jimg, HongguoXu's PhD thesis "Solvingthe Algeb'raic Riccati
Equation via Skew Hernilton Marices" won the 6th Householder Prize (1993). The paper, which contains tbe main results
of his thesis, appeared in [19]. Another of Jiang's PhD students, Jianjrm Xie, solvd *be t/l proble, " raised by W. I(ahm
in L967 in his PhD thesis, see I2Ol. In the Fudan Group we should also mention 7hi-Hrc Cao, who has done mrrch worrk on
iterative algorithms for algebraic linea systems l2ll,1221, [231. The 1992 Shmghai InteNxational Numerical Algeb'ra ad lts
Applications Conference [24] held at Fudan tumed out to be a suaeess (for the details see the paper by B. N. Datta inSly'iD l
Nal"s, Mrch 1993).

Some other Chinese numerical linear algebra specialists have also done notable work. Guo.chen Feng of Jilin University
and Wen-da Wu of the Municipal Computing Center, Beijing, converted some non-linear systern proble,ms to matix eigenvalue
problems 1251, {261. Musheng Wei of East China Normal University studied least squues p,roblems md total lcast squrcs
problems Inl,[2!l. Dao-shengfreng, also of Fast ChinaNormal University, shrdied theminimal p-conditionumber [29]
and matrix extension problems [301. Guorong Wang of Shanghai Normal University works on matrix ge,neralized inverses
[31], while Jiaoxun Kuang, of the same nniversity, first suggested the TOR iterative algorith"' [32]. In China thene are also
many specialists who have done excellent work on matrix inverse eigenvalue problems, for ex*mple, Ji-gumg Sun [33], Shu-
Fang Xu [34], Jicheng Chen, Luoluo U I35], Shuquan Zhou [36] and Dai Hua [31.

Finally we would like to mention Jia-yu Shao of Tongii University and Qiao U of Shanghai Jiao-Tong University, who
have done very nice work on combinatorial rratrix analysis. They resolved seven conjectures and open problems raised in the
literature, among which are an opeo problem in the book Boolean MatrixTheory and 'Applications by K. H. Kim, md three
proble,ms on the exponent set of a primitive digraph raised by J. Ross. See [38], [39], [4O], [4U. Jiong-Sheng Li of University
of Science and Technology of China and his coauthors studied tournanent matrices and digraphs 1421,143'1.

l This is another in a series of articles on lJnear Algebra Around The World that we are publishing in /mcae; recall the articles by Juan M.
Gracia and Vincente Hemindez on Linear Algebra in Spain pna3e 8 (January 1992): 6-81 and by B. N. Datta on his Visit to Japanese and

other Asian Universities [mage lO (January 199]): &121. We would certainly welcome other views and viewpoints on the state o[ Unear

Algebra in China and elsewhere. Many thanks go to Frank Uhlig for making this article available to us. -Fds.
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ri;tii::t,,ttl'i""4a..la

In a word, there are and have been many specialists studying Liner Algebra in rnninland China Limited by my knorr,l-
edge, it would be impossible to review all the important Chinese contributions to Liner Algebra without the risk of mitting
some. He,nce my sincere apologies to thoee whose work haq not beeir mentioned in this survey. The lst China Matrix Theory
Conferencewas heldinHuang Mormtain,Anhui Province,in 1994. The2ndChinaMatrixTheoryConfertnce willtakeplae
in Jilin, a city in the northeast of China this August 1996. The Chinese Linear Algebra Society (CLAS) will be founded at this
conference.
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Reseorch Popers in Chinese on the
Kontorovich ond Reloted Inequolities

GUlueN Alpnncu and Gnonce P. H. StvaN, McGill Universitlt, Montr€al
ln her recent M.Sc. thesis U I Giilhan Alpargu has included an exteirsive bibliogrryhy on thc Kantorovich and related inoqual-
ities. This bibliogrryhy of over l7O items includes 16 publications in Chinese. As far as we know, only thrce of these publi-
cations I2l, fn and [13] have been traslated ials Fngli3[. Readers who are interested in obtaining copies of [l] (md/or the
firstdraftofatranslationintolnglishof [llDareinvitedtocontactusatMcGill: alpargu€zaphod.math.mcAil].ca
or mt55€rmrsica.mcgil l . ca.
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Lineor Algebro in Hong Kong

Csr-KwoNG Lr' & Nau-Klu TstNcz
A few years ago (about 1989), Bob Thompson suggested that we to write an article on the development of linear algeb,ra
research in Hong Kong. We deeply regret that we wetre not able to do this project earlier so that Bob could see the prrcduct
before he left us- Actually, Bob had giveir invaluable help and support for the linear algebra group from Hong Kong. In
particular, both authors of this article have benefited a great deal frorr the generosity of noU io th"ir 

"*".6. 
Io -y 

"r*t, 
*"

would like to dedicate this article to our very best friend: Bob rhompson.
Also. in the last few years, there have been a lot of linear algebra activities taking place in Hong Kong. If we do not write

up the article now, the project might continue to grow and will be too big for ur to h-dl". This is another motivationfor us
to do it now.

l. SomeBackgmund

It can be said that the Mathematics Department of the University of Hong Kong (HKU) is the cradle of linear algeb,raresearch in Hong Kong' Founded in lgll' HKU is the oldest university in tne territory, and mathematics is one of the coresubjects in its cuniculum right fro'm the beginning. But research in mathematics really flogrished only after lgg, wheir prro-
fessor Yung-chow wong, a geomet€r, was appointed as Chair of Mathematics. The Departnrent of Mathematics also grewfrom a teaching staff with only two teach€rs afier the second world war ro a faculty of weil-trained mathematicims who offera full rmge of @urses to the students.

Unear algebra has always been regarded as an important subject in the matheinatics curricrrl 'm of HKU. For matheinatrcs
students, the first year oorc ciourses tp anelysis (which include eleme,ntary mathematical -alysis md multivariable calcglus)
and linear algebra. A set of lecture notes, which later becarne a textbook, for the liner algelra course was prepred by Dr.
K'T. lrung, who treated the material with mathematical vigor and provided ample exanples. This early 

"*por*" 
of students

to linear algebra may also have some effects on arousing the interest of studeirts on the subjat.
ln the seventies, the Mathematics Oeprtnent of HKU was quite well-developod. Researctr areas for gradgate stgdy in-

cluded geometry, mathematical analysis, differential equations, number theory, linear algebra combnatorics, topology, md
operations resesch. [n any event, mct students were encouraged to pursue their grduate study in other countries such as
England, USA and Canad4 and many of them b€came sucrcessful mathematicims. But still, for vrious reallons, thene were
students who had a strong desire to work with certain faculty members in the department, and decided to study in Hong Kong
desprte the fact that it would be much hrder to get a job at the institutirrns in Hong Kong after graduation. This reinains the
(ase even no$.
2. Thelnitiator

Dr. Yik-Hoi Au-Yeung, the initiatu of the linean algebra research group in Hong Kong, attended and obtained his first
degree from Zhongzban University in Gumgzhou, China, after finishing high school in Hong Kong. Then he spent one and a
half years as a graduate student in Fudm University in Shmghei.

It 1962, Dr. Au-Yeung rehuned to Hong Kong fron Shanghai and planned to apply for graduate schools in Australia to
study differential equations. The Matheinatics Department of HKU wa.s expanding during that period, and its Chairman, Pro-
fessor Wong, was anxious in recruiting good people. ln particular, Dr. Au-l'eung was encouraged to join the department, do
his graduate study under Professor Wong, and at the same time do some teaching.

The first research problerr that hofessor Wong po,posed to Dr. Au-Yeung was on eigenvalues of quaternionic matrices.
From then on, Dr. Au-Yeung shifted his intenest from differential equations to liner algebna. This planted the seeds of future
development in linear algebra research in Hong Kong. Dr. Au-Yeung obtained his M.Sc degree in 1966 (thesis title: On the
Figenvalues of Square Quatemion Matrices) and his Ph.D degree in 1970 (thesis title: On Hermitian Functions over Real
Numbers, Complex Numbers, or Real Quatemions). He was appointed as assistmt lecturer in the deprtment in l!)66, and
since thcn has been promoted thrice. He is now a reader in the deparhent.

From the eady seveirties, Dr. Au-Yermg has been continuously worlcing with a number of graduate shrdents; md main-
taining an interest group in linear algeb'ra in the department. For a list of the students of Dr. Au-Yeung, their theses titles, and
years of graduation, see Section -5.

I Dept. o[ Mathematics, College of William & Mary Williamsburg, VA 23lgl, USA;ckli3cs.sm.edu2Dept. of Mathematics, University of Hong Kong;nkrsingehkuxa. hku. hk
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3. The Master and His Apprcndces

In the seventies and eighties, there was virtually no support from the Hong Kong government or the university for faculty
members to do resesch and advise graduate students. ln those days, working with graduate snrd€,nts simply me@t asking
for more worft and burden. Nevertheless, Dr. Au-Yeung devoted his time and efforts to work with graduate students and to
develop the linea algebra group.

Dr. Au-Yeung is very liberal in letting his graduate studeirts choose their reseach topics, md he does not insist that they to
work on his p'rojects and write joint papers with him. On th€ other hand, in tbe same menner as his teacher hofessor Wong,
he deinands resesch work that is of high quality and quantity from his snrd€nts. This ca be see,n from the contents of the
theses of some of his students (c.f. Section 5):

Part of the M.Phil. thesis of Fuk-Yum Sing constinrrcs two journal pap€rs, one of which is on a neroessary and suffi-
cient condition for characterizing diagonal ele,ments of matrices with prescribed singular values. This pryer was praised
highly in the review by Bob Thompson (MR 54:12E08), who obtained the same result independently with a different
proofjust a little earlier.

Material in the Ph.D. thesis of Bit-Shun Tam constitutes five jorrnal papers. In paticular, f6 nnswered some op€n
problems posed by Hans Schneider and M. Vidyasagar on oones.

Material in the maqt€r thesis of Yiu-Tung Poon constitutes four journal papers. ln one of these pap€rs, Poon gave an
ingenious elementary proof of the convexity of the c-nunerical range, which was previously pnoved by Roy Westwick
using results on Morse theory.

And most of these pap€rs were publishod or accepted for publication before the theses were completed.

Dr. Au-Yermg's stud€nts are usually trained to use vrious techniques in a clever way to solve linear algebra proble,ms. As a
result, in the early stage of their research ciareen, mamy of them have been able to use the "low road" approach, d. "High, low
andqnanlilalivercadsinlinearalgebra'byRobertC.Thompson[,inearAlgebraAppl.162-16/.,2&(1992)ltoobtainnew
results or to rcprcve existing deep liner algebra results. Also, because of their eady training, they would be open to differe, t
kinds of approrches (high rcad, low road, anslytic, alg€braic, geomehic, etc.) to linear algebm proble,ms in their reserch.

To make sure that the work is of sufficient standard and error-free, Dr. Au-Yeung would spend a lot of time to study the
papers of his students carefully and give them valuable advice, even when he is not a coauthor of the p4ers.

Here is a small story that might give some ideas to the readers about Dr. Au-Yeung's attitude towards his graduate students
as well as research. In the Spring of 1986, the first author and Tin-Yau Tam were at the finel stage of preparing their theses.
As usual, everything was in a nrsh at that point. At that critical mdnent, Dr. Au-Yeung had to go through m o'pe,ration of
removing his appendix unexpectedly. To avoid delays md to make srue that his snrdents got proper advice in prepaing thcir
theses, Dr. Au-Yeung studied the drafts of the theses while he was still in bed in the hospital just after &e operation!

To the knowledge of the authors, in the history of HKU there were only two university-wide polls (in 1986 and l99l) for
the best teacher. And Dr. Au-Yeung was voted thc best teacher in matheinatics by the stude,nts in bottr polls.

Dr. Au-Yeung is certainly a highly respected teacher, and he is the key figure in the development of linea algeb'ra research
in Hong Kong.

4. Other Active Rcscenhcre in Ilong Kong

The developnent of liner algebra in Hong Kong has been enhanced by the return of Dr. Raymond Hon-Fu Chan to Hong
Kong in 1985. Raymond got his Ph.D degree on numerical linear algebra at New York University (Courant lnstitute) in 19&5
under Professor O. B. Widlund. He joined the Mathernatics Deprtment of HKU in 1986, and from 1993 onwards he has
beenis senior lecturer of the Mathematics Deprtment of the Chinese University of Hong Kong. Raymond's research interests
include numerical linear algebra, fast iterative solvers fon Toeplitz systems, numerical PDE's and other related topics. He won
the Leslie Fox hize (for best research paper in numerical ""alysis) in 19t9, awarded by the lastirute of Mathematics and Its
Applications, UK. After returning to Hong Kong, he has bc€n actively involved in vaious linear algebra rctivities. He now
leads another research group, mainly working on numerical linear algebra md iterative methods, in the Chinese University of
Hong Kong. For a list of graduate students he produced please see Section 5. Another active researcher in linear algebra is
Dr. N.N. Chan of the Statistics Department of the Chinese University of Hong Kong. After spending some years in the USA,
the second authorrejoined HKU in 1993. He has produced a M.Phil. student.
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5. List of Graduates in Lineor Algebra
Ph.D. students:

by Dr. Au-Yeung

o Bit-ShunTam, Some aspects of finite dimensional cones, 19/8.

o Nam-Kiu Tsing, A study of generalized numerical ranges, l9&3.

o Tin-Yau Tiarn, A study of induced operators on syrnmetry classes of tensors, 1986.
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Chi-Kwong U, Some results on generalizrd spectral radii, numerical radii, md spectral norms, 1986.

Che-Man Cheng, Sme results on eigenvalues, singulu values and orthostochasticmatrices, 1991.

o Chi-Fai Chan, Some aspects of generalized mrmerical mnges and numerical radii associated with positive semi-definite
functions,1993.

by Dr. RqmondClwt

. X. Q. Jin, Circulant preconditioners for I@litz matrices and their ryplications in solving patial differential equations,
ty)2.

o K. P. Ng, Some fast algorithms in sig'ral and image processing, 1995.

o F. R. [,in, Fast iterative methods tbr Wiener-Hopf equations, 1995.

M.Phil students:

@ Dr. Au-Yeung

o Fuk-Yum Sing, Some properties on the singular values md diagonal elements of a matrix, 1977.

o Yiu-Trmg Poon, Some results on ge'oeralized numerical rmges' 1980.

o Kam-Chue,n Ng, Some properties on doubly-stochastic matrices ad the distribution of density on a numerical rmge,

19132.

o Wai-Yip Man, Some properties of C-numerical rang€s and C-numerical radii, 1992.

by* Dn RaymondChot

o K.P. Ng, Fast iterative methods for solving lbepliu and Toepliu-like syst€ms, 1992.

o c.K. wong, Block lbeplitz type preconditioners for elliptic Proble,ms, 1994.

o W.K. Ching, Construction of preconditioners for queuing netwo'rks' 1994'

o H.C. Chan, Iterative methods for solving Toeplitz systems by rational functiqns' 1995.

bt Dr. Tsing

o Hon-Kwok Fung, Some linear preserver problems in systern theory' 1995.

6. Connections with Lineer Algebrr Communitics lYorldwide

Besides pnoducing gpaduate sMents, Dr. Au-Yeung and Dr. Raymond Chan are building connections with linear algebra

groups in other *ootti"t. In particular, pr. 4u-fe'ng and his <nlleagues have organized three mini-conl'erences on matrix

th"ory in Hong Kong in 1991,1993 and 1995. Dr. Raymond Chan organized the 1995 Winter School on Iterative Methods in

Scientific Computing and Their Applications, and also other conl'erences md meetings on scientific conputing.

There is no doubt that reserch in linear algeb'ra is becoming more md more active. In particular, the linear algebra com-

munities in various Asian cormtries are growing rapidly. Under this general trsnd, the Hong Kong linear algebra group will

certainly continue to grow healthily, and will contribute to the linear algebra commrmity worldwide.
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Reporfs on Linear Algebra Events Aftended

3rd Motrix Theory Mini-Conference: Hong Kong: June 29-90, t ggs

Report by Nom-Kiu Tsing
The Third Matrix Theory Mini-Conference was held at The University of Hong Kong on June 2f30, 1995. This conference
was organized by K. Y. Chan, Y. H. Au-Yeung and N. K. Tsing, and was jointly sponsored by the Mathematics Depart-
ment of The University of Hong Kong and the Hong Kong Mathematics Society. The aim of this conference was to provide
a forum, in particular for local mathematicians, to discuss problems in pure and applied matrix theory. More than forty-five
participants from local univenities, and from the Ljnited States, Japan, China, Taiwan, and Macau attended the conference.

There were four invited talks: Richard A. Brualdi (Univenity of Wisconsin-Madison): Spectral radius of matrices of ze-
ros and ones; Hans Schneider (University of Wisconsin-Madison): Some old-and-new results on inverse M-matrices; Bit-
Shun Tam (Tamkang lJniversity): Spectrum inclusion regions and invertibility of matrices; and Frank tlhlig (Aubum tJni-
versity): Inverse eigenvalue problems with applications to mechanical systems. Adding to these invited talks were 18 con-
tributed talks on various areas of matrix theory given by: Y. H. Au-Yeung, N. N. Chan, J. C. Chen, Che-Man Cheng, Wai-
Shun Cheung, Jie Fang, Hon-Kwok Fung, Charles R. Johnson, Chi-Kwong Li, Luoluo Li, Wen Li, Bolian Liu, Michael
K. Ng, K. Okubo, Yiu-Tung Poon, Tin-Yau Tam, N-K Tsing, and Mou-ChengZhang.

ffi
f f i f t
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Utoh Stote University Mini-Conference: Combinotoriol Motrix Theory

Logon, Utoh: Moy 24-25, .|996-Report by LeRoy B. Beosley
An annual event at the Department of Mathematics and Statistics at Utah State University (USU) is the USU Mini-Confer-
ence sponsored by the College of Scienoe and the Vice President for Research at USU. This year the topic was
"Combinatorial Matrix Theory" and was organized by kRoy B. Beasley. This was the third Mini-Conference at USU with a
topicintheareaof linearalgebra,thepreviousonesbeingin 1983and 1987. This year there were 25 participants from the
U.S. and Canada. There wele five one-hour lectures and five half-hour lectures. The one-hour lectures were presented by
David Grcgory, Steve Kirkland, John Maybee, Sylvia Monson, and Bryan Shader. The half-hour lectures were prcsented by
Tracy Hall (student at Brigham-Young University), Daniel Nakano, Mohammad Othman Omran (student at Brigham-Young
University), Don Robinson and Cindy Wyels. An informal problem session followed the formal lectures. Following the
conference, eight of the participants remained at USU for 3 to 5 days for an informal rcsearch workshop.

5th Internotionol Workshop on Motrix Methods for Stotistics

Shrewsbury, Englond: July l8-1 9,lggFReport by George P. H. Styon
The 5th International Workshop on Matrix Methods for Statistics was held at The Gateway Flducation and Arts Centrc in
Shrewsbury, Shropshire, England, on Thunday-Friday, July l&-19, 1996. The Organising Committee comprised Richard
William Farebrother (Victoria University of Manchester, UK; Chair), Simo Puntanen (University of Tampere, Finland),
George P. H. Styan (McGill University, Montreal, Canada), and Hans Joachim Werner (University of Bonn, Germany).
Sheila Farebrother (Royal Shrewsbury Hospital) served as Administrative Assistant and Hans Jessen (Victoria University of
Manchester) as Editorial Assistant. The participants wer€: Philip V. Bertrand (University of Birmingham, UK), John S.
Chipman (University of Minnesota, Minneapolis, USA), Tom Downs (University of Texas, Houston, USA), Luis
Firinguetti (University of Santiago, Chile), John C. Gower (Open University, Milton Keynes, UK), Patrick J. F. Groenen
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(University of triden, Netherlands), Michael Harrison (Irinity College Dublin, Ireland), Jan Hauke (Adam Mickiewicz
University, Poznari, Poland), Berthold Heiligers (Universitiit Magdeburg, Germany), Erin M. Hodgess (University of
Houston-Downtown, USA), Eric Iksoon Im (University of Hawaii, USA), George G. Joseph (Victoria University of
Manchester. UK), Augustyn Markiewicz (Agricultural University of Poznad, Poland), Heinz Neudecker (University of
Amsterdam, Netherlands), Anthony O'Hagan (Univenity of Noningham, UK), D. Srcphen G. Follock (Queen Mary and
Westfield College tnndon, UK), Percr Semrl (University of Maribor, Slovenia), George P. H. Styan (McGill Universiry,
Montreal, Canada), H. Taeger (Univenitiit Dortmund, Germany), GOtz Trcnkler (Universitiit Dortmund, Gcrmany), Sven-
Oliver Troschke (Universitiit Dortmund, Germany), Bart J. van Os (University of [.eiden, Netherlands), Song-Gui Wang
(Beijing Polytechnic University, China), and Hans Joachim Werner (University of Bonn, Germany). The Welome
Reception was held in the Clive House Museum with the Mayor of Shrewsbury welcoming the participants; a delicious
Workshop Dinner was served at the Rowton Castle Hotel on the Thursday followed by a most interesting evening visit to
the Wroxeter'Roman'Vineyard on the Friday-we can definitely recommend the Madeleine Superior! Many thanks go to
Sheila Farebrother, without whose enonnous help this Workshop would not have been possible. Photograph by Eric lksmn
lm.

Seleeted Fortheorning Linear Algebre Events

AMS Regionol Meeting: Four Sesions on Motrix Theory

Chottonoogo, Tennessee: October 1 l -1 2, 1996
The AMS Regional Meeting at Chattanooga, Tennessee, October ll-12,1996, will featurc four Sessions on Matrix Thmry
organized by Jason Li, Ron Smith, and Frank Uhlig. The Invited Speakers are: Session I, Matrix Completions (Friday am):
C. R. Johnson, M. Bakonyi, W. Barrett, L. Rodman; Session II, Numerical Linear Algebra (Friday pm): R. Mathias. N.
Nachtigal, G. Poole, M. Berry, I. Ipsen, B. Plemmons; Session III, General Linear Algebra and Matrix Theory (Saturday
am): T.-Y. Tam, C.-K. Li, T. Markham,'l'. Pate, b. Zhang; Session IV, Graph Theoretical/Sign Patterned Matrix Theory
(Saturday pm): R. Brualdi, F. Hall, P Gibson, P. Nylen, D. Stanford, C. Eschenbach, J. Weaver There will be other special
sessions (see AMS Notices), contributed paper sessions, and a special session on Reform in Undergraduate Mathematics
Education. Detailsare available via the AMS web page: http: //vrtt.ons.org and t'rcm the organizers of the special
Sessionson Matrix Theory: Jason Li,motztiOgsusgiZ.gsu.edu; Ron Smith & Shu-An Hu, rsmithOutc.utcvm.edu &
Frank Uhlig, uhligfd$ttoi I . ouburn.edu.

Mork Krein Internotionol Conference on Operotor Theory & Applicotions

Odeso, Ukroine: August 2V23, 1997
We announce our intention to conduct the commemorative confercnce on operator theory and applications timed to coincide
with the g0th birthday anniversary of one of the distinguished Reformers of Analysis hofessor Mark Krein. The conference
will be held in Odessa, Ukraine, where the grcat mathematician's productive period took place. The dates are likely August

2U23.1997. The aim of the conference is to bring together experts intercsted in Operator Theory, Function Theory and
their applications to Mechanics, Physics, Systems and Control. The main themes of the conference will be recent advances
inOperatorTheoryandApplicationsandclassesof problems related to Mark Krein's creative legacy. At this time funding

for the conference is being studied, and we hope that a modest amount of support for some participants will be available. If
you are intercsted in participating or in rcceiving further announcements, pleasc contact one of the local organisers: Vadim

Adamyan, Damir Arov, Genady Popov, Lrv Sakhnovich, Institute of Mathematics, lJniversity of Odessa, ul. Pctra Ve-

likogo 2,2TOlOOOdessa, Llkraine; l.krein0imem.odesso.uo, 2.kreingdtp.odesso.uo; FAX (380)482-238200-
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lnternafional Calendar of Events in Lineqr Algebra & Rehted Topies

1996
Augusl 6-9: Soppolo, Jqpon. 3rd Workshop on Numerical Ranges & Numerical Radii. The Sapporo Guest House. t'l'

Ando, F'aculty of lbonomics, Hokusei Gakuen Univenity, Atsubetsu-ku, Sapporo fiXl See Image 14:42.
Augusf 12-16: Jllin, Chlno. 2nd China Matrix Theory Confercnce. Chinese Mathematical Society & Jilin Normat Col-

lege. [Bit-Shun Tam, Dept of Mathematics, Tamkang University, Tamsui 25137, Taiwan; BSHOIeHpAp.TKU. EDU.Tt, FAX
(88G2) 62GY)16| See Image I5:16.

Attgust 1&17: Chemnifr, Gelmony. Intemational Linear Algebra Society (lt AS) Conference. [VL Mehrmann.
Fakultiit fur Mathematik, Technische Universitiit Chemnitz-Zwickau, PSF 964, D-09009 Chemnitz; FAX (49-371) 53t-
2657, MEHRifANNOilATHEMATIK.TU-CHEIINITZ.DE, http://wral-.tu-chemnitz .de/ilos/l See Innge I6:12.

Attgusl2l-i21:- leuven, BeBlum. 2nd International Workshop on Total l-east Squares and Errors-in-Variables Model-
ing. [Ida Tassens, Dept. of Electrical Engineering, ESAT/SISTA, Katholieke Univeniteit Leuven, Kardinaal Mercierlaan 9"u1,
8-3001 lruven-Heverlee; ido.tossensgesot.kuleuven.qc.be.FAX (32-16\ 32.19.361 See Image t6:12.

Augtst 2G29:8e$ng, Chlno. 3rd Gauss Symposium. [WA Rodrigues Jr., Division of Math & Theoretical Physics.
Institutum Gaussianum, IMECC-UNICAMP, CP 6065, l30Bl-970 Campinas SP;tIALR0DoIME.UNICAMP.BRJ

Oclobel Fll: Ceul d'Abne, ldoho. 2nd SIAM Conference on Sparse Matrices. Ceur d'Alene Resort. ISIAM,
3600 University City Science Center, Philadelphia, PA l9l@2688; http://nru.siom.org, MEETINGSQSIAM.ORG,
FAX (l-215) 38G7991See Image I6:13.

Oclobel I l-12: Chotbnoogo, Iennessee. Four Sessions on Matrix Theory at the AMS Regional Meeting. lJason
Li, motzli9gsusgiZ. gsu. edu ; http :,//nnw. oms. or gf See Image I 7 : I 9.

November 2: Norlhilclge, Colllornlr. lOth Southern California Matrix Theory Meeting. [Michael G. Neubauer, Dept.
of Mathematics, California State University, Northridge, CA 91330: michoel.neubouerOcsun.edu, FAX (l-818) 677-
363/.l

1997
June 6-8: Wnnpeg, ttionllobo. International Linear Algebra Society (I[AS) Symposium: Fast Algorithms for Con-

trol, Signals and Image hocessing. lRobert J Plemmons, Computer Science Dept., Box 7388, Wake Forest University.
Winston-Salem, NC 27 l09: pl emmons0mthcsc . wfu . ed uf See Image I 6 : t 3.

Augusl 2b23: Odesso, Ukrolne. Mark Krein Intemational Confercnce on Operator Ttreory and Applications. [Vadim
Adamyan, Institute of Mathematics, University of Odessa, ul. Petra Velikogo 2, nOlW Odessa, Ukraine; FAX (380) 4S2-
238200. k rei nOi.mem. odesso . uol See Image I 7 : I 9 -

I 998
Jonuory l(Fl3: Bolfimore, Morybnd. Joint Mathematics Meetings: American Mathematical Society (AMS) & Math-

ematical Associationof America(MAA). IMEETQMATH.AMS.0RG; H Daly, AMS, t0 Box 6887, providence, Rl 0290+
68871

June 3-6: It/lodison, Wlsconsln. International Linear Algebra Society (I[-AS) Confererrc. [Richard A Bnraldi, Dep of
Mathematics, Univ of Wisconsin. Van Vleck Hall,480 Lincoln Drive. Madison, WI -53706-1388; FAX (l-60S) 262-lqL,
BRUALDIeMATH. tYISC. EDUI

I 999
July lS22: Borcelono, Spoln. Intemational Linear Algebra Society (tt AS) Confercnce. [Richard A Brualdi, Dept of

Mathematics, univ of wisconsin, van Vleck Hall,480 Lincoln Drive, Madison, wl 53706-1388; FAX (t-608) 262-142.
BRUALDIeMATH . TYISC . EDU I

2002
Aubuln, Alobomo. Intemational Linear Algebra Society Conference: Challenges. lFrank Uhlig, Dept. of Mathematics,

Auburn University, Alabama, AL 36849-53 l0; uht i gfd0rnoi I . ouburn . edul See Innge I 6:28.
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New snd Forthcorning Publicqfions in Linear Algebra

High Pertormence Algorithms for Structured Linear Sysfems
edited by Peter Arbenz, Morcin Popzycki ond Ahmed Someh

First Coll For Popers

A volume in the series "Advarrces in the Theory of Computation and Computational Mathematics" (published by ABLEX,
Norwood, New Jersey). In recent years, knowledge about the high performance solution of stnrctured linear systems has
grown rapidly. By structurpd linear systems we mean large sparse systems assembled from relatively small dense or sparse
blocks. Examples of such systems abound in many applications; they can be bidiagonal, tridiagonal, banded, block tridiago-
nal, almost block diagonal, or anrf,whead systems. Our understanding of high performance computing is rather broad and
includes v@tor, RISC as well as parallel archi0ectures. Parallel computers considercd can be those of shared or distributd
memory architecturcs, or cluster-based that combine characteristics of both. The volume has three goals. First, it is to sum-
marize the state of the art in the area of high performance solution of structurcd linear systems. Second, it is supposed to in-
dicate what research directions are perceived as the most important ones for the futur€. The third and final goal is to provide
a collection of algorithms and ideas that may enhance futurc algorithm development in this area.

In the volume, we hope to cover dircct as well as iterative methods. We also hope that a wide spectrum of high perfor-
manoe architectures will be reviewed. It needs to be pointed out that even though we are primarily interested in parallel al-
gorithms for the solution of structured linear systems, high performance algorithms for a single-processor system (each node
of a multiprocessor syst6m) are crucial for realizing high performanoe on parallel plaforms. Thus, we will also acoept pa-
pen with emphasis on single-processor performance (as related to parallel algorithms). It is our goal to present the results in
a mor€ unified way than merely assembling papers into a collection. This means, among other things, that the authors of ac-
cepted papers may be rcquested to pres€nt their experiments on equivalent linear systems and/or using similar performance
metrics. The volume is expected to be published in early lWI.To contribute, please send 6 hard copies of the paper (or
prcferably, submit your paper electronically-prepared in plain taTeX or PostScript) by August 31, 1996 to one of the vol-
ume editors: Peter Arbenz, Inst. of Computer Science, ETH-ZUrich, CH-E@2 Zidrrich, Switzerland, orbenzetnf .ethz.ch;
Marcin Paprzycki, Dept. of Mathematics & Computer Science, University of Texas at Permian Basin, Odessa, TX 7n62,
USA, poprzycki-mtutpb.edu; Ahmed Sameh, Dept. of Computer Science, Univenity of Minnesota, Minneapolis, MN
55455, USA , someh9cs.umn.edu.

Ake Bj6rck: Numericot Methods for Leost Squores Problems
Numerical Methods for lzast Squares Problems by Ake Bjtirck, SIAM, Philadelphia, 4O8 pp., ISBN G89B7l-360-9 (P),
List US $47.50: SLAM Member Price US$38.00.

Today applications of least squares arise in a great number of scientific areas. such as statistics, geodesics, signal pro-
cessing and control. This monograph aims at covering the full spectrum of relevant problems and methods in least squares.
It collects recent research results and treats methods for solving very large and sparse poblems with both direct and itera-
tive methods. It covers updating of solutions and factorizations as well as methods for generalized and constrained least
squares problems. The 860 references provide a comprehensive survey of the available literature on the subject. The book
should be useful for mathematicians working in numerical linear algebra, computational scientists and engineen, statisti-
cians, and electrical engineers. Contents: l: Mathematical and Statistical Properties, 2: Basic Numerical Methods, 3:
Modified lrasl Squares Problems, 4: Generalized lrast Squares Problems, 5: Constrained lrast Squares Problems, 6:
Direct Methods for Sparse Problems, 7: Iterative Methods, 8: lrast Squares Problems with Special Bases, 9: Nonlinear
l-east Squares Problems.
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ATLAST computer Exercises for Lineor Atgebro
edited by steven J. Leon, Eugene Hermon, ond Richord Foulkenberry

ATLAST computer Exercises for Linear Algebra
Prentice Hall, in press (expected in August 1996).

edited by Steven J. I-,eon, Eugene Herman, and Richard Faulkenberry,

The ATL'AST collection of computer exercises repr€sents the best creative efforts of the more than 350 faculty memberswho participated in the thirteen ATI'-AST workshops offered between l9g2 and 1995. workshop participants designedcompuler exercises and projects suitable for use in undergraduate linear algebra @urses. From the entire ATLAST databaseof materials' the editors-iave selected a comprehensive Lt of exercises covering ail aspects of the first counie in linear al-gebra' Each chapter is divided into two sections. The fint section consists of shorter exercises and the second section con-sists of longer projects. The computer exercises are all based on MATL,AB. A unique feature of MATLAB is that ir is theonly major mathematical software pckage that is based almost entirely on matrices.
A collection of MATT AB routines (M'files) has been develo@ to accompny this bmk. Many of these rcutirrcs are de-signed to give visual illustrations of important linear algebra conoepts such as coordinate systems, linear transformations,and eigenvalues' other M-files illustrarc visual applications such as using linear transformations for computer animations orusing matrix factorizations for digital imaging. Still other M-files can be used to generate special structurcd matrices. Stu-dents arc then challenged to discover properties of the special matrices. The entire collection of ATL-AST M-files can beobtained either from the ATLAST Web page: http:l/tongo.mth.unossd.eduIATLAST/ATLAST.htnrl or by anonymous ftp

from ftp'cis.umossd.edu (directory: publotlost) These files are required for many of the exercire, uni projects in the
book. The collection of files will be updated and expanded a few times 

" 
y*n so check the web page or ftp site periodically

for the latest versions.

Of the sixty M-files currently in the collection some of the more interesting files to preview are: l.'I'RANSFOIu a utility
for visualizing linear transformations. 2. COGAME: a utility for visualizing linear com-binations and coordinate systems in
the plane 3. Eigshow-a utility for visualizing eigenvalues and eigenvectors of 2x2 matnces. 4. pyR a utility for studying
rotations in three space by examining tlF pitch, yaw, and roll of an airplane. 5. SvDSHow: a utility for visualizing the sin-
gular value decomposition of a ZxZ matrix. The ATLAST book has computjer lab pncjects for each of these utilities. The
book will be published as an inexpensive paperback manual that can be used in conjunction with any of the standard linear
algebra textbooks. Unlike other manuals of computer exercises, this collection is a massive collaboration representing a
wide variety of views. Publication is scheduled early in August 1996, so it is possible to preview the book and order it for
this coming fall.

Shuongzhe Liu: Contributions to Matrix Colcutus
and Applicotions in Econometrics

Contributions to Matrix Calculus and Applications in Econometrics by Shuangzhe Liu, Tinbergen Institute Research Series,
106. Thesis Publishers, Amsterdam, 1995, xii + l2l pp.,ISBN 90-5170-35G2 (p).

Econometrics is heavily dependent on mathematics, statistics and computer science in addition to economic theory. Ma-
trix calculus is a very powerful mathematical tool. ln this boolq which is the author's PhD thesis, matrix methods and ad-
vanced techniques are studied, and new matrix results obtained. Some of these results arc applied tro selected topics in statis-
tics and econometrics. Mainly Cauchy-Schwarz and Kantorovich-type matrix (trace) inequalities, Hadamard products of
matrices and vectors presenting algebraic and statistical properties, the Moore-Penrose in"erse and matrix-partitioning
methods arc involved

Chaprcr I is an intncduction. In Chapter 2 the first two sections are devoted to the Cauchy-schwarz and Kantorovich-
type matrix (trace) inequalities and several applications. The third section is a collection of basic Kantorovich-type inequali-
ties. Chapter 3 concentrates on Hadamard products of matrices and vectors presenting algebraic and statistical- properties,
and applications to a heteroskedastic linear regression model and its estimation. In Chapier 4 the first section Jerives the
probability density of the Moore-Penrose inverse of a random matrix with given distribution. The second presents an esti-
mator of the variance matrix for a multivariate normal distribution. Matrix-partitioning methods are used io study optimal
allocations for experiments with mixtures in Chapter 5.
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More Books on Lineor Algebro ond Reloted Topics: 1995-1 996

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

Listed below arc some more books on linear algebra and related topics that have been published in 1995 or in 1996; this list

augments and updates the lists published in Image 14:23-26; 15:8-9; l6:2G21. References to reviews in Mathematical Re'

views [MRj are given in square brackets; (P) denotes paperback and (H) hard cover.

Allenby, R. B. J. T. ( 1995). Linear Algebra. Modular Mathematics Series, Edward Arnold, xii + 227 pp., ISBN G340'
6to44t (P).

Bruafdi, Richard A., and Shader, Bryan (1995). Matrices of Sign-solvable Lircar Sysrems. Cambridge Tracts in Mathemat-
ics. no. I16. Cambridge University Press, xii + 298 pp., ISBN G52l-482%-8 (H).

Das Gupta, S.; Ghosh, J. K.; Mitra, S. K.; Mukhopadhyay, A. C.; Prakasa Rao, B. L. S.; Rao, P. S. S. N. V. P.; Rao, S. B.;
and Sarma. Y. R. , eds. (1995). Selected Papers of C. R. Rao: Volume J. New Age International (P) Limiled, New Delhi,
ISBN 8l-224-An+9,and Witey, New York, ISBN 0-47G22093-7,x+437 pp. lTwo more volumes expected.l

Gasca, Mariano, and Micchelli, Charles A. , eds. (1996).Total Positiviry and lts Applications. Mathematics and its Applica-
tions 3-59, Kluwer, x + 518 pp., ISBN O-7923-392+X (H). flnvited lectures and contributed talks prcsented at the meet-
ing on Total Positivity and its Applications, University of Taragoza Jaca, Spain, September 2G3O, 1994.1

Gohberg, Israel; Kaashoek, Marinus, and van Schagen, Frederik (1995). Partially Specified Matrices and Operators: Clas-
sification, Completion, Applications. Operator Theory Advances and Applications 79, Birkhiiuser, xi + 333 pp., ISBN 3
7(43-5259-0 (.H).

Gower, J. C., and Hand, D. J. (1996). Biplots. Monographs on Statistics and Applied Probability 54, Chapman & Hall, xvi +
2TI pp.,ISBN G4l2-71630-5 (H).

Hiirdle, W.; Klinke, S.; and'l'urlach, B. A. (1995). XploRe: An Interactive Statistical Computing Environmcnt Springer-
Verlag, xvi+ 387 pp.,ISBN O-387-9429-X.

John, J. A., and Williams, E. R. (1995). Cyclic and Computer Generated Designs. Second Edition, Monographs on
Statistics and Applied Probability 38, Chapman & Hall, xii + 255 pp., ISBN G4l2-5758G9 (H).

Kef ley, C. T. ( | 995) . Iterative Methods for Lincar and Nonlircar Equations. With separately available software. Fnrntiers
in Applied Mathematics 16, SLAM, iv + 165 pp.,ISBN 0-89871-352-8 IMR !)6d:650021.

lawson,Terry (1996). Linear Algebra. Wiley, xvi+408 pp., ISBN O-471-308yl-8 (H). ]Student Solutions Manual,ISBN
o47t-1495+3.1

lron, Steven J.; Herman, Eugene, and Faulkenberry, Richard, eds. ( 1996). ATLAST Computer Erercises fctr Linear Alge-
bra.PrenttceHall, in press. See Image I7:22.

Naniewicz, 2., and Panagiotopoulos, P. D. (1995). Mathematical Theory of Hemivariatiotwl Inequalities and Applicaions.
Monographs and Textbooks in Purc and Applied Mathematics, 188, Marcel Dekker, xviii + 267 pp., ISBN G8247-933G
7 (H) IMR W:47o671.

Neter, John; Kutner, Michael H.; Nachtsheim, Christopher J.; and Wasserman, William (1996a). Applied Linear Regression
Models.Third Edition. Richard D. lrwin. xv +720 pp. + disk, ISBN 0-25C0E601-X.

Neter. John; Kutner, Michael H.; Nachtsheim, Christopher J.; and Wasserman, William (1996b). Applied Linear Statistical
Models. Fourth Edition, Richard D. Irwin, xv + l4O8 pp. + disk, ISBN 0-25G1173G5.

Sharma,Subhash(1996).AppliedMultivariateTechniques.Wiley,xviii+493pp.+disk,|SBNG4TI-31W6.
Stapleton,JamesH.(1995). LinearStatisticalModels.Wiley,xiii+49pp.,ISBNG47l-5715G4(H).
Szidarovszky,F'erenc,andBahill,A.'l 'erry(1996).LirrcarS_ysternsTheory.CRCPress, xvii+425 pp.,lStlN0-M93-8013-

8.
Trapp, Heinz W. (l99-5). Einfiihrung in die Algebra: Vektorrechnung, algebraische Grandbegrffi, lineare Algebra. [Jniver-

sitiitsverlag Rasch, Osnabruck, viii + 356 pp., ISBN 3-930595-23-0.

Wicks, John R. (1996). Linear Algebra: An Interactive laboratory Approach With Mathenaticc@. Addison-Wesley, xxii +
384 pp.,ISBN 0-201-826r'.2-e (P).

Williams, Gareth ( l996). Linear Algebra With Application. Third klition. Wm. C. Brown, xix + -5-56 pp., ISBN 0-697-
2(449-7.



LINEAR ALGEBRA
Harold M. Edwards, New york 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.

Three Easy Ways to Order!
. CALL: Toll-Free l-.s00-777 1&17. ln NJ please call

301-34S-4033 or Ftu\ 617-.\76- 1272.
t'our rs'fcrcncc nirrnber is Y999.

. WRITE: Birkhirrscr. Ilarketing Dc?t.Y999. 675
Massachusctts Ave.. Carnbridgc, r\{A 02 t ]9;
E -mai!: orders{a birkhauscr.com

o VISIT: Your locrl tcchnical bcxtkstore or urg,e lrour
librarian to ordcr f<rr rnur depanment.

Rcmembcr. vr)ur }O-da.v rcturn privilegc is alrt'rvs
guaranrc.cdl

IYiccr lrc vllid ir: Nrlrih Amcric.t onlv tnd orc subj<.c: io ch.rngc
rlithout noticc. For prisc.rnd ortlcrirrg inftrnll!ion <rrrtridc .\orth

Anl<'ric.l. plc:rrc c()nlaci Birktr.rustr Vcrl:rg AC, P.O. Box l]3,

Klor:sbcri l], Ct{-tOttt. l lcscl. Srsirzcillnd. Frx 4l 6l 2?'! i(fl6.

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."

CorwENTs: Preface e Matrix
Multiplication r Equivalence of
Matrices-Reduction to Diagonal Form
o Matrix Division o Determindnts r
Testing for Equivalenc€ o Matrices
with Rational Number Entri€s o The
Method of Least Squares o Matrices
with Polynomial Entries o Similarity of
Matrices o The Spectral Theorerrr o
Appendix: Linear Programming o
Answers to Exercises o Index

1995 184 pp. Hardcover $]6.50
rsBN 0-8 17637J-r- r

TEXTBOOK ADOPTION POLICY-
To request an cxamination copl', please send your rcqucst on
departmcntal lcttcrhead and include the name of your course
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sion datc. Send adoption cxamination rcquests to:
Birkhliuser, Marketing Dept. Y999, 675 Massachusetts Avc.,
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A Periodic srervic'e
for our Readers UPE

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

http ://www.elsevier.com/locate/lin earalgeb ra

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

Uniyersally Acccssihle Currcnt Awareness Features
All researchers with www access will be able to access cunent awareness files as follows:

Tables of contents of LAA issues published complete with lists of authors, titles, andbibliographic citation data arranged by issue/volume. Each article 
"n,.y 

*iit i" linked toits abstract.

Forthcoming Articles - Including lists of bibliographic data such as title, author, oracceptance date for papers in production. Article tities will be listed alphabeiically in onefile and linked to their abstracts.

ll;f:" 
- To be available via links in the Table of contents and the tist of forthcoming

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

Subscription-Iin ked Fuil.Tcrt Fcaturcs
If your domain address matches that of an institution subscribing to LAA, you,ll be able toaccess:

Accepted LAA articles in LaTeX - Full+ext, pre-copyedited preprints will be availablefor papers submitted in LaTeX. The article files will L" tint"o to their abstracts and willbe deleted from the server upon publication. Preprints will consist of full-text versions ofpre-copyedited compuscripts submitted in LaTeX.

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

LINEAR ALGEBRA
and lts Applications

Elsevier  Science Inc. 655 Avenue of rhe Americcrs New York, Ny |OOIO o (2t 2l  ggg-SgOO



ssential Drathematies Titles
from Gordon and Breaeh

Forthcoming.. .
Exrncrsrs rN AT,cBBRA:
A colrgcTroN or ExBncIsEs rN ArcBnn^, LINnan Ar,crnna
awo GnoMETRy
Volume 6, Algebra, Logic and. Applications
Editor: Alexei I. Kostrikin
Department of Mathematics, Moscow State University, Russia

Contains more than two thousand exercises in algebra. Each of the three sec-
tions contains not only standard exercises, but 

"lro 
*or. difficult exercises

which are listed at the end of sections. Gives results of calculations. a list of
notations and basic definitions at the end of the book.
contact the publisher to obtain a free 60-dny tenbook emmiriation copy
March 1996 .480pp

Cloth ISBN 2-88449-029-9 . USSlz0 / fl02 / ECUl3t
Paperback ISBN 2-8844943Gt . USS48 / f29 / ECU3Z

,:;iflli.t:jJi{i:;i;ii;,:

rtl:.sHii:.;,r$*Y
',:i+.t'riis+i;.#.#

)4ii'1.*.

f:ii:t;l

It{ow Announcing CD-Rom Archive o . o
I,t$$iffi,$iffiB.lil+$. $i#*1,,,ir;l++;iiirts,ilfi LrNnnn AND MuuuLINEAR At cBnna

Editor-in-Chief: Wiltiam Watkins
Department of Mathematics, California State University, Northridge. California, USA

Publishes research papers, research problems, expository or survey articles at
the research level, and reViews of selected research-level books or software in
linear and multilinear algebra and cognate areas. Contributions include spaces
over fields or rings, tensor algebras or subalgebras, nonnegative matrices,
inequalities in linear algebra, combinatorial linear algebra, matrix numerical
analysis, plus other areas including representation theory Lie theory, invariant
theory, and functional analysis. Linear and Multilinear Algebra is addrr:ssed to
mathematicians in both industrial and academic worlds.
4 issues per volumc'ISSN 0308-1087 'Cuncnt Subscripdon: Volume 4l-42 (1996). Baqe lisr rate* per volume: USS4O7 (ECU3l3r
Spccial society ratcs of USSIIE (EcU98) availablc for membcrs of rhe Inrcrnadonal Linear Algebra Socicry and rhe American
Mathcmadcal Society.

Gonlon and lh.e:reh

To Omen @ooks) Univcrsity ofToronto Prcss. 340 Nagel Drivc. BufTalo. Ny 14225-473r. usA/Tcl: (g0o) 565-9523 Fax: (? t6) 583{557
OR Inlemaiional Publishcrs Distributor. c/o PO Box 90. Reading. Berkshirc. RGI 8JL. UWIeI: +44 (0) 1734 56g316 Fa: +zt4 (0) 1734
5682f1 OR International Publishers Disuibutor. Kcnr Ridge. PO Box il80. Singaporc 9llt06/Tet: +65 74t 6933 Fax: +65 741 692?(Journals; Intenrational Publishcm Distributor. Po Box 27542. Newark. NJ 0710t-8ic2. userr"t, (Eoo) 545-g39g Fax: (215) 750-6343
Customers in Japan should contact our exclusivc agcnt for the ycn price: yohan (Westcm publications Agency). 3-l+9. Okubo. Shinjuku_
ku. Tokyo 169. Japan
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TINEAR ALGEBRA Gsrvly m Mmurusrcs
Robert Messer, Atbion College
L994.404pages. Cloth. ISBN G06-50 r7Z8-5.

this text resolves ttre conflict between the abstractions oflinear algebra and the needs and abilities of thestudents who may have dealt only briefly with the theoreti.rt ̂p..ls oipi.riou, maftematics courses.
Numerous discussions of the logical structure of proofs, the need to translate terminology into notation,and suggestions about efrcient ways to discover a proof are featured. ftis book combinl the many sim-ple resuls of elementary linear algebra with some powerfirl computational techniques to demonstrate thetheoretical rnathematics need not be rliffisult, m'6terious,or *i*r. lhe presentation of vector qpacesprovides a common framework for.geomety (lines and planes, angle and aisunce), algebra (linearequations), and calculus (spaces of functions).

A FIRST COIIRSD IN LIMAR ATGEBM second edirion
t:!. G. trIoore, Brigbam young ltnioersity
AdiI Yaqub, Ilniaercitlt of California, Santa Barbara
1992. 493 paga. Cloth. U6n4$92-x"

This tort blends the requirements of problem-solving, analytical thinking, computarional techniques, andapplications needed for courses taten by the Intodictoty'Ijn*t At;# rta*1 The book includes a seriesof proofs designed to strenghen the sruient's understanding of ttre inderlining concepts; these are supportedby comprehensive erercises and proiects designed to r.r..in a*r p*In-o in the mathematic process.

PRIMER FOR TIMAR AI,GEBRA
stephen Demho, Georgia Institute af Technologt
1989. r)2 pages. paper. ISBN 0-5n49542_2.

To requat an examinatioft @fu, call l-g00-gzs_6a00.
Bookstores may Phce ordss througb I -800-p,B-800K

e/nail : h arp ng I enuw @ delp h i. corn

For rnore information, contact your local
H arpercollinsco llege sales represen ta tiu e.



M OtfiX AlgebfO usins MINtmot MATIob

Joelw.Robbin

A K PetefS, Ltd Pubtisher or science & Technotogv

28g Linden Street, We||esley, MA o2l8l

617 .2g5.221 0, fox 617 .2g5.24O4, emoil okpeter@tioc'net

Robbin has created the ultimate student-friendly book on the

subject of matrix algebra. This undergnaduate text aims to teach

mathematical literacy by providing a caretul treatment of set

theoretic notions and elementary mathematical proofs- It gives a

complete handling of the fundamental normal torm 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 part of the

complete whole an accompanytng diskette and tutorial manual.

This text takes the teaching of matrix algebra to the heights of

modem instructional techniques and would be the essential

foundation to any course on tfre subiect

Conlents

Preface

1 Warmup

2 Matrix OPerations

3 Invertible Matrices

4 Subspaces

5 Rank and Dimension

6 Geometry

7 Determinants' I

8 Diagonalization

I Dillerential Equations

10 Hermitian Matrices

11 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 lndex

1  995

Hardcover, 566 Pages

with 3.5" PC disk included

1 -56881 -0  24-5

$ 5 9 . 9 5

Ask dbout our 25o/o Examination Copy Discount'



New Tltles
in Applied Mathematics
from SIAM Societg for

Industri.al and
Ap p lied lul athem ati. cs

Linear Differential Operators
Cornelius Lanczos
Classics in Applied Mathematics 18

Don't let the title fool you! If you are interested in nurnerical analysis, applied
mathematics, or the solution procedures for differential equations, you will find this
book useful. Because of Lanczos' unique style of describing mathematical facts in
nonmathematical langu?g€, Linear Differential Operators also will be helpful to
nonmathernaticians interested in applying the methods and techniques described.

Originally published in 1961, this Classics edition continues to be appealing
because it describes a large number of techniques still useful today. Although the
prirnary focus is on the analytical theory, concrete cases are cited to forge the link
between theory and practice. Considerable manipulative skill in the practice of
differential equations is to be devetoped by solving the 350 problems in the text. The
problems are intended as stimulating corollaries linking theory with application and
providing the reader with the foundation for tackling more difficult problems.
Auailable June 1996 / xuiii + 564 pagra / tuftcouer / ISBN MggnJTa|
List Price $ls.so 1 stAM Member price $3g.6a / orda code cLtg

Iterative Methods for
Linear and Nonlinear
Equations
C. T. Kelley
Fronti,ers in Applied l4athematics 16

Unear and nonlinear systems of
&sew*$u'o*ry'_ equations are the basis for many,
if not most, of the models of phenomena in science
and engineering, and their efficient numerical solution
is critical to progress in these areas. This is the first
book to be published on nonlinear equations since
the mi41980s. Although it stresses recent develop
ments in this area, such as Newton-Krylov methods,
considerable material on linear equations has been
incorporated. This book focuses on a small number
of methods and treats them in depth.

The author provides a complete analysis of the
conjugate gradient and generalized minimum residual
iterations as well as recent advances including
Newton-Krylov methods, incorporation of inexact-
ness and noise into the analysis, new proofs and
implernentations of Broyden's method, and
globalization of inexact Newton methods.

1995 / xiii + 165 pagu/ Softcouer/ ISBN OA*A7I.31Za
List Price $32.5a / slAM Member Price 520.00 / order code nfi

Numerical Methods
for 0nconstrained
Optimization and
Nonlinear Equations
J. E. Dennis, Jr.
Robert B. Schnabel
Classics in Applied l4athematics t6

This book has become the standard for a
complete, stateof+heart description of the rnethods
for unconstrained optimization and systems of
nonlinear equations. originally published in 1983, it
provides information needed to understand both the
theory and the practice of these methods and
provides pseudocode for the problems. The
algorithms covered are all based on Newton's
method or "quasi-Newton" methods, and the heart
of the book is the material on cornputational
methods for multidirnensional unconstrained
optimization and nonlinear equation probrems. The
republication of this book by SIA/v1 is driven by a
continuing demand for specific and sound advice on
how to solve real problems.

1996 / xui + 378 pages / Softcouer / ISBN MilATI-3641 F
List Price Sst.sa / stAM Member price 527.60 / order code cLt6

Numerical Solution
of Boundary Value
Problems for Ordinary
Differential Equations $g.ugic
Uri M. Ascher Equations

Ilumerical $olution
of Initial{alue
Problems
in Differential.

F*Tffi Robert M. M. /vlattheij K.E. Brenan
W Robert D. Russell S.L. Campbell
Classics inApptied.l4athematics t3 L.R. Petzold

This book is the most comprehensive, uptodate Clasia tn Applied l4athematiq 14

account of the popular numerical methods for solving This book describes some
boundary value problems in ordinary differential of the places where
equations. It aims at a thorough understanding of the differential,algebraic
field by giving an indepth analysis of the numerical equations (DAEs) occur.
methods by using decoupling principles. Numerous The basic mathematical
exercises and real-world examples are used throughout theory for these equations
to demonstrate the methods and the theory. Although is developed and
first published in 1988, this republication remains the numerical methods are
most comPrehensive theoretical coverage of the subject presented and analyzed.
matter, not available elsewhere in one volume. B96 / x + 256 pages / Softcouer
1995 / xxui + 595 paga / Saftcouer / ISBN M1BTy3544 ISBN 0-89871'353-6
List Price 539.50 / Stan nemUer price 53L60 / Order Code CLlj Ust Price 529-50

SIAI4 l4ember price 523.60
f. OrderCodeLW
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Imnge Problem Corner

We present solutions to3 of the4problems appearing inourpevious ProblemCorner flmage 16:32 (Winter 1996)land3 new

problems. We invite readers to submit solutions, as well as new problerns, for publication in Image. Please send material to

George Styan, Joint &litor: Image, preferably in UIi{ md by e-mail to styanetnath.mcaill.ca.

koblem lful llnage, 16:32 (Winter 1996)l: A Determinantal Inequdity.
Proposed by FuzueN ZslNc, Nova Southeastern l|niversity, Fort Lauderdale, h'lorida, USA.

Show that for my square co'mplex matrices X md Y of the sane size

lde t (X  +  y ) l '  <  de t ( I+  xx ' )  de t ( / *  Y 'Y) ,

where * means conjugate transpose. \

Solution by R. B. Beper, Indian Statistical Institute-Delhi Centre, New Delhi' India.

I - e t  
(  /  x \

' = \ ) " .  t  )

rhen 
B-AA*=(J. f )(;.T)=(,?i1; , i l l ')\ ,

is positive seufdefinite' H€nce 
( det(I + x x*) de(x + y) 

\t = \  d e t ( X + Y ) .  d e ( / * Y ' Y l  ) '

being a principal submatrix of the nrh compound of B, is positive sernidefinite. Thus det((:) ) 0 which gives the dcsircd

inequality.

Exrellentsolutionswere also receivedfromrnuis Kates (universityof waterloo),chi-KwongI'i (collegeof william &Mary)'

David l,ondon (Technion-Haifa), Roy Mathias (college of willim & Mry), Ingrm olhn (stanford University)' and from

the proposer.

Prob|ern|G2|Image,l6:32(Winter1996)]:AHadamerdFmductlnequdity.
proposed uy EuznEn ZHlNc, Nova Southeastern IJniversity, Fort I'awlerdale, Florida' USA'

Irt,4beann x ncomplexmatrixandletU beann x nunitarymatrix. DenotetheHadamardproductof '4andL/ bl'

A o Ll = (o;iu;i) and the largest singular value by c*"*' Then show that

SolutionNolbyCst-Kwot'tc Lt,ColtegeofWilliamandMary,Witliamsburg'Virginia'USA

IJJ] U = ,r-r /21$! ), where ur is the nth root of unity. Then t/ is unitary and for B = A o U, we have

, , l , l ndmax (Ao t l ) s  
# ( , :  , l o , t l ' )  

"

The result follows.

rmax (B\ '  S tr  (B B. )  -  ( I  lo, i l ' )  l r r .
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Solution No 2 by Jonun Kelnl-o Mrntxosxt & Ant VtntlNrN, University of Tampere, Tampere, Finland.

lrtol ) ..-2on, betheorderedabsolutevaluesof theelementsof A. Itiseasytoseethatthereisapermutation n € Sn
srch that el, . . ., ca- l do not belong to { 1c1,"1 1y 1, . . ., Ic,,"(r,)l }. Therefore

m,in max{la1,a(r)1, .  .  . ,  larr ,*(r ,) l }  (  ar.

I-at P" be the permutation matrix corresponding to r. Since

o^u*(A o P,) = max{1o1,"1111, .  .  . ,  lan'@)l} ,

the assertion follows easily. So it is enough to let U go through the permutation matrices.

Ercellent solutions were also received Jrom David L,ondon (technion-Haifa), Kazuyoshi Okubo (Hokkaido University of Et-
ucation), andfrom the proposer.

Pmblcm lG4llmage,16:32(Wnter 1996)l: AlgctraicR,evcreeof aConvexMatrixInequ{ity.
Proposed by SuuenczHE Ltu, university of Anstadan, ,$nsterfun, The Netherlands

l-et A md B be two positive definite matrices with eigenvalues contained in the interval [*, M],whse M ) m > 0. ht
0 < ) < l . P r o v e t h a t

^A2 +(t  - . \ )82 -  [ ] ,4+ ( l  -  ] )Bl2 < I t ru -  ^)2r.

Note that this inequality is a "reverse" of the following convex matrix inequality:

0 < A,42 + ( l  -  ^)82 - [ . \ .4 + (1 - , \ )A]r .

SolutionNo. I by Lotrts Kerss, SsRce Knux & IIeNRy WoLrowrcz, Universit-vofWaterloo,Waterloo,Ontario,Canada.

I-€tC > Ddenotethel.oewnerpartialorderonthespaceof n x nsyrrmetricmatrices,i.e. itdenotesC - Dispositive
semidefinite. First, matrix multiplication yields

AA2 + 0 - DB2 - OA+ (l  -. t)B)2 = l( l  -  IXA - B),

But(m - M\I < A - B j W - m)I sorhat (A - B)2 < (M -rn)21. Therefore,

. \ (1 -  lxA -  B),  < )(1 - . \XM - ^\rr  l  IW -

This proves the reverse oonvex inequality.

soludon No. 2 by lNcnnu oLKrN, stanford lJniversity, stanJord, california, IJSA.
Clearly

< t A 2 + ( l - a ) 8 2  - ( o A + ( 1 -  o ) B ) 2  = a ( l  -  a ) ( A -  B ) ,  < i @ -  f ) r ;  0 ( o (  l ,

while the maximum eigeirvalue

At(A- B) =,T,E, t*(A- B)o < 
;ya\x,Ax +"T,g o.(_B)c = M _m.

Thus (,4 - B)' < (M - m)21and the desired inequality follows.

Excellent solutiotts were also received from William N. Anderson, Jr. (Baxter Healthcare, Irvine, CA), R. B. Bapat (Indian
Statistical Instituttsfblhi centre), Jtirgen GroB (Universitiit Dortmrmd), chi-Kwong Li (College of william & Muy), Heinz
Neudecker (tlniversity of Annsterdam), md from the proposer.
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New Problems

I

Pmblem 17-l: On the sum of the lergest two entrics in a matrix. NO : [ =
Iloposed by R. B. B.cpar, Indian Statistical Institute-Delhi Cmtre, New Delhi. India.

L,etA bemn x n real matrixwithn > 2. Supposetbatthe sumof thelargest twoentriesinanyrowof A isaandthntthe
sum of the lugest two enties in my column of A is B. Show thil. a = B.

Prcblern l7-2: On a chanactcrization essoclrtod witb the mrtrix rrithmctic and gponctric rrcaD$
ProposedbyJUncsNGnoB,GorzTnsNxl-ER &SvEN-Or-rvrnTnoscHxn,UniversitiitDortmwd,Dortmwtd,Gerrnany.

Find the well-known class of complex squar€ matrices characterized by ? , . '

+ (A  +  A* )  -  (AA.  )L /z?  
4- :  

r
i

where A* denotes the conjugate hanspose of A and (AA-;r7z its unique ll*iJti* o*-"gutive defrnite squar€ root.

Problem l7-3: riVhen docs AA* = BB* ?
Proposed by JtlncnN GnoB, Universitiit Dortmund, Dortmund. Germany.

I-€t A and B be two complex matrices with the same mrmber of rows. Show that AA* = BB' if md only if ?(A) =
R(B) and A. (BB. )- A is ide,npotent. Here A*, A- md ?(A) denote, respectively, the conjugate trmspose, an arbitrary
generalized inverse (innerinverse), ad the range of the complex rnatrix A.

Alexonder Croig Aitken: A Biogrophicol Note

Richord Williom Forebrother, Victoria University of Monchester

Alexander Craig Aitken, the author of Deterrninants and Matrices (1939) and the joint author (with Herbert Western
Tumbull) of Ai Introduction to the Theory oJ Canonical Matrices (1932), was bom in Dunedin, New Zealand, on I April
1895. He was educated at the University of brago, Dunedin, New Zealand, where he was awarded the degree of M.A. in

1919, having sp€nt the years l9l5-l9l8as an infantryman in ANZAC. After four yean as a school t€acher in Otago, he re-

sumed his fomiaf education at the University of Edinburgh, Edinburgh, Scotland, where he was awarded the degw of D-Sc.
in 1925 in place of the anticipated Ph.D. H; joined the teaching staff of the University of Edinburgh, rising to the rank of

Reader. On the retirement of Sir Edmund lVhittaker in 196 Aitken was elected to the vacant chair of mathematics, a post

he held until his own rctirement in 1965. Aitken died in Edinburgh on 3 November l!)67.
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