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Practical Linear Algebra introduces students in mathematics, science, engineering, 
and computer science to Linear Algebra from an intuitive and geometric 
viewpoint, creating a level of understanding that goes far beyond mere matrix 
manipulations. 

This book covers all the standard linear algebra material for a first-year course; 
the authors teach by motivation, illustration, and example rather than by using a 
theorem/proof style.

by Gerald Farin and Dianne Hansford 

PRACTICAL LINEAR ALGEBRA 
A GEOMETRY TOOLBOX

INSTRUCTOR MATERIALS
A comprehensive companion website, 
http://vidya.prism.asu.edu/~farin/pla/, offers 
additional teaching materials and down-
loads, such as figures, exams with solutions, 
and all exercise solutions.  

EXAMINATION COPIES
To request an examination copy for your 
Linear Algebra course, please send an email 
to marketing@akpeters.com with the following 
information: Course Name, Decision Date, 
Expected Enrollment, Current Text. 

SAUNDERS MAC LANE
A MATHEMATICAL AUTOBIOGRAPHY
by Saunders Mac Lane

$67.00; 1-56881-234-5
Hardcover; 394 pp.

Special Features include:
•  Clear visual representations (more than 200 figures) for improved comprehension. 
•  Numerous examples show applications to real-world problems. 
•  Problems at the end of each chapter allow students to test their understanding 
    of the material presented.
•  Concise chapter summaries highlight the most important points, giving students 
    focus for their approach to learning. 

$39.00; 1-56881-150-0
Hardcover; 354 pp.

Also From A K Peters

New  From A K Peters

15% OFF! *

Use Code: ILAS

“Saunders Mac Lane is an immense presence in 
modern mathematics. One of the last Americans 
to be educated in Göttingen prior to the Nazi era, 
Mac Lane was ideally and propitiously situated to 
become a leader in modern algebra and modern 
algebraic topology. His influence on our subject has 
been powerful and widespread. This chronicle tells of 
an influential and important life.”

—Steven G. Krantz, Washington University in St. Louis

For more information vist us online at www.akpeters.com

*Offer valid until 1/31/06
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Professor Richard S. Varga recieves the Hans Schneider Prize
by Michael Neumann

Editor’s note:   Richard S. Varga and Richard A. Brualdi were  selected as the 2005 Hans Schneider Prize awardees. Richard 
Varga received his award at the 2005 ILAS meeting.  Richard Brualdi  will receive his award at the 2006 ILAS meeting. Below are 
some excerpts from Michael Neumann’s presentation of the award to Richard Varga.  Michael expresses his thanks to  Ljiljana 
Cvetković, Volker Mehrmann, and Lothar Reichel for their help in preparing the presentation.

Introduction
With the wide ranging  contribution and infl uence  that Professor Richard Varga has had over a period of 50 years on the 

matrix and linear algebra communities, on the numerical linear algebra community, on the  numerical analysis community, on 
the  analysis community, and on the approximation theory community, it is truly hard to choose where to begin. But it is also 
simple. There are so many statistics about him, that even if the real effect of what lies behind the statistics was not certain, which 
it is, Richard would merit a prize just for the size and breadth of his contributions. So let’s start with Richard’s biographical data.

Cont’d on page 16
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Richard’s work on Ger!gorin’s circles is also a marvelous achievement in bringing and generalizing many results under one 
roof. He shows how the union of the Ger!gorin disks contains the union of  Brauer ovals of Cassini, which, in turn, contains the 
union of the Brualdi lemniscate sets which, in turn, contains the minimal Ger!gorin sets which, in turn, contains the spectrum.  

We come now to quite a separate area of contribution and interest of Richard’s, namely, in analysis. Some areas in analysis that 
Richard has worked on are: (i) Properties of the exponential function. In part his work on this function has been inspired by his work 
on numerical methods for the solution of parabolic differential equations. It involves analysis, approximation theory, and it is all 
beautiful mathematics. (ii) Richard has published a sequence of papers that sharpen inequalities related to the Riemann hypothesis. 
(iii) He has done numerous works on polynomial and rational approximation in the complex plane.

Some Suggestions Concerning Richard Varga
(a) Don’t attempt to physically attack him by day or by night–he is an experienced wrestler, (b) Don’t be lulled by his challenge 

to play table tennis–you are likely to lose, (c) Do go to hear him sing in a choir, (d) When he tells you a joke, don’t tell him that he 
told you that one before, and (e)  Let him repair your car–he has kept a Mercedes Benz on the road for over  30 years, repairing it 
all by himself. 

CONGRATULATIONS Richard!

Richard Varga’s Educational Background
Richard Varga was born in the US 76 years ago. He received a B.S. in Mathematics from the Case Institute of Technology, Ohio, 

in 1950;  an A.M. (“Artium Magister” in Mathematics from Harvard University in 1951; and a PhD in Mathematics from Harvard 
University in 1954. His dissertation title was: “Properties of a Special Set of Entire Functions and Their Respective Partial Sums”. 
His thesis advisor was J. L. Walsh.

From 1954 until 1960, he worked for Westinghouse Electric Corporation, at the Bettis Atomic Power Laboratory in Pittsburgh.  
Since 1960, Richard has held many academic posts. He has been a University Professor in the Department of Mathematical Sciences 
at Kent State University in Ohio since 1970. He was the  Director of the  Institute for Computational Mathematics at Kent State 
University from  1980–1998, and he has been its Research Director since then.

Richard Varga has published over 240 papers and he has written 6 books, some of which have been translated into  foreign 
languages. He has organized many international conferences, meetings, and workshops. Among the most celebrated are the 
Gatlingburg conferences (that have since become  the Householder meetings) and the Oberwolfach Meetings on Matrix Theory and 
Numerical Linear Algebra.

He has had 25 PhD students.
Richard Varga has been an editor of several journals. Among them Numerische Mathematik from 1965–present (and its 

Editor–in-Chief  from 1988–2002), Electronic Transactions on Numerical Analysis (ETNA) 1983–present, and, of course, for our 
community, Linear Algebra and its Applications, from 1968–present.

Some of Richard Varga’s Important and Lasting Contributions
Let me begin with Richard’s contributions to linear algebra, matrix theory, and numerical linear algebra. What immediately 

comes to mind is Richard’s notion of a regular splitting of a matrix, for which he proved that an iteration matrix induced by a regular 
splitting of a matrix A, has a spectral radius less than 1, if and only if, the matrix A is a monotone matrix.

An important example of a monotone matrix is a nonsingular M--matrix, and Varga’s comparison theorem yields for such a 
matrix, a straightforward proof of the well-known Stein-Rosenberg criterion for the comparison of the convergence of the Jacobi 
and the Gauss-Seidel methods.

The Gauss-Seidel method can be viewed as a special case of the SOR method, when the relaxation parameter  equals 1. The 
moment the relaxation parameter exceeds 1, the iteration matrix loses its nonnegativity and  comparison theorems are no longer 
applicable in coming to decide where in the interval [1,2), the SOR iteration matrix attains its minimal spectral radius.

It is here that Varga’s multiple talents and expertise as an analyst, in particular a complex analyst, come to the fore. He 
generalizes Young’s optimal SOR theory for the 2-cyclic case to the general p-cyclic case. His powers as an analyst, as a linear 
algebraist, and as a numerical analyst continue in the investigation of semi-iterative methods, including Chebyshev’s, and their 
relation to SOR theory. In all the above works what is incredible is Richard’s use of both analytical and combinatorial tools to obtain 
the best possible results. 

In the 1970s, Richard Varga published another very infl uential manuscript.  The paper is, of course, “On recurring theorems on 
diagonal dominance”, which was published in the special LAA issue in honor of Olga Taussky-Todd. What is new  in the paper is 
the way Richard brings under one umbrella the topics of M-matrices, H-matrices, diagonal dominance, and Ger!gorin circles. No 
longer does a matrix theorist need to think of them as completely separate entities in matrix theory and numerical linear algebra.

Hans Schneider Prize cont’d from page 15
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Book Review:  Numerical Linear Algebra by Xiao-qing Jin 
and Yi-min Wei, Science Press (Beijing/New York), 2004.
ISBN 7-03-013954-2, vii+174 pages, paperback.

This book was written as a textbook for a course 
fully dedicated to Numerical Linear Algebra (NLA) at the 
advanced undergraduate and beginning graduate level. With 
its emphasis on the rigorous theoretical aspects of the subject, 
it is suitable for students majoring in mathematics or scientifi c 
computing. In its 174 pages, and  nine chapters, it covers in 
substantial detail all the topics covered in modern textbooks 
on numerical analysis and also includes more advanced 
topics such as Krylov subspace methods, in particular, 
conjugate gradients and GMRES, for linear systems. Here is 
a short description of its contents.

Direct methods for linear systems 
Following Chapter 1, which essentially introduces the 

notation used and motivates the study of NLA, Chapter 2 
discusses the solution of linear systems by direct methods, 
with emphasis on the LU and Cholesky factorizations and 
pivoting.

Chapter 3, starting with  the subject of norms, discusses 
the concept of stability and of condition numbers, and 
presents a quite  clear and complete  treatment of backward 
error analysis of LU factorization and solution of linear 
systems by Gaussian elimination.

Chapter 4 concerns the solution of linear least squares 
problems. Following a brief discussion of the Moore--Penrose 
generalized inverse, the relevant condition number, and the 
solution of  least squares problems via the QR factorization, 
the computation of the QR factorization via Householder 
transformations and Givens rotations is discussed in detail.

Iterative  methods for linear systems 
Chapter 5 discusses the classical iterative methods 

for the solution of linear systems. The methods discussed 
are the Jacobi, Gauss-Seidel, and SOR methods, and their 
convergence theory for strictly diagonally dominant matrices 
and hermitian positive defi nite matrices. This chapter also 
includes a summary of what is known concerning the optimal 
relaxation parameter for SOR in the presence of consistently 
ordered matrices.

Chapter 6 is a nice introduction to the subject of Krylov 
subspace methods for linear systems. It discusses  the 
steepest descent method, the method of conjugate gradients, 
and GMRES. It also gives a brief introduction to the topic 
of preconditioning for conjugate gradients. It provides the 
known theories of convergence for all three methods in a 
thorough manner. 

Eigenvalue problems
Chapter 7 treats the eigenvalue problem for nonsymmetric 
matrices. Following a short discussion of the Jordan 
canonical form and Schur factorization, the power method 

and its variants are discussed. Most of the rest of the chapter is 
devoted to the basic QR method (without shifts), and a short 
discussion of the QR method with shifts is also provided.

Chapter 8 is devoted to the symmetric eigenvalue 
problem. It treats the symmetric QR method with shifts 
and the Jacobi method and its variants. The solution of the 
symmetric tridiagonal eigenvalue problem by the bisection 
and divide-and-conquer methods is also treated.

Applications
Chapter 9 is  unique in that it is concerned with the 

application of preconditioned GMRES to linear boundary 
value problems in ordinary differential equations and to delay 
differential equations.

The reviewer has found this book to be a very useful 
and pleasant textbook in NLA. The presentation, even of the 
diffi cult topics, is concise but to the point and mathematically 
rigorous. In addition, the treatment is clear and in-depth. In 
most places, complete proofs are provided; only in a few 
places is the student/teacher sent to other literature for proofs. 
The subjects discussed in each chapter are supplemented by 
exercises that should enhance the knowledge of the student. 
What is missing is computer exercises. Such exercises could 
be supplied with the help of MATLAB. The English can be 
improved somewhat; the authors should have this point in 
mind if and when they revise or reprint the book.

 In conclusion, the reviewer would like to congratulate 
the authors for their success in squeezing so much useful 
material in 174 pages in such a pleasant way. He highly 
recommends Numerical Linear Algebra as a textbook for 
courses in numerical linear algebra.

Reviewed by Avram Sidi
asidi@cs.technion.ac.il
Computer Science Department
Technion--Israel Institute of Technology

What is a Comatrix?

In his excellent book The Professor and the Madman: 
A Tale of Murder, Insanity, and the Making of the 
Oxford English Dictionary  Simon Winchester (1998)
mentions that a  “comatrix” (joint womb) is defi ned in 
Henry Cockerham’s The English dictionary of 1623 as 
“a maid who make ready and unready her mistress.”

So far as I am aware, the word comatrix is not 
currently employed in matrix theory. This is unfortunate, 
as in an ideal world it could perhaps be used for the 
transpose of the matrix of cofactors thus freeing “adjoint” 
for the transpose of the matrix of complex conjugates 
as implied by the term “self-adjoint” (or Hermitian).

An interview with the Editor of the Oxford English 
Dictionary (OED) included at the end of the spoken word 

Cont’d on page 19
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A new book in Linear Algebra
 submitted by Leiba Rodman

 
Indefi nite Linear Algebra and Applications, Birkhäuser 
Verlag, Basel, 2005, xii + 357 pages, by Israel Gohberg, 
Peter Lancaster, and Leiba Rodman.

The following topics of mathematical analysis have 
been developed in the last fi fty years: the theory of linear 
canonical differential equations with periodic Hamiltonians, 
the theory of matrix polynomials with selfadjoint coeffi cients, 
linear differential and difference equations of higher order 
with selfadjoint constant coeffi cients, and algebraic Riccati 
equations. All of these theories, and others, are based on 
relatively recent results of linear algebra in spaces with an 
indefi nite inner product, i.e. linear algebra in which the usual 
positive defi nite inner product is replaced by an indefi nite 
one. More concisely, we call this subject indefi nite linear 
algebra.

 This book has the structure of a graduate text in which 
chapters of advanced linear algebra form the core. The 
development of the topics follows the lines of a usual linear 
algebra course. However, chapters giving comprehensive 
treatments of differential and difference equations, matrix 
polynomials and Riccati equations are interwoven as the 
necessary techniques are developed.

The main source of material is our earlier monograph in 
this fi eld: Matrices and  Indefi nite Scalar Product [GLR3]. 
The present book differs in objectives and material. Some 
chapters have been excluded, others have been added, and 
exercises have been added to all chapters. An appendix is 
also included which may serve as a summary and refresher 
on standard results, as well as a source for some less familiar 
material from linear algebra with a defi nite inner product.

 The theory developed here has become an essential part 
of linear algebra. This, together with the many signifi cant 
areas of application, and the accessible style, make this book 
useful for engineers, scientists and mathematicians alike.

 It starts with the theory of subspaces and 
orthogonalization and then goes on to the  theory of matrices, 
perturbation and stability theory. All of this material is 
developed in the context of linear spaces with an indefi nite 

inner product. The book also includes applications of the 
theory to the study of matrix polynomials with selfadjoint 
constant coeffi cients, to differential and difference equations 
(of fi rst and higher order with constant coeffi cients), and to 
algebraic Riccati equations.

In the interests of developing a clearer and more 
comprehensive  theory, chapters on orthogonal polynomials, 
normal matrices, and  defi nite subspaces have been 
introduced. These changes are all intended to make our 
subject more accessible

 The material has an interesting history. The perturbation 
and stability results for unitary matrices in a space with 
zones of stability for canonical differential equation with 
periodic coeffi cients were initiated by Krein [K]. The next 
development in this direction was made by I. M. Gelfand, V. 
B. Lidskii, and M. G. Neigaus [GelLid]. Further contributions 
were made by V. M. Starzhinskii and V. A. Yakubovich, W. 
A. Coppel and A. Howe as well as N. Levinson. The present 
authors have made contributions to the theory of linear 
differential and difference matrix equations of higher order 
with selfadjoint coeffi cients and to the theory of algebraic 
Riccati equations.

 All of these theories are based on the same material 
of advanced linear algebra: namely, the theory of matrices 
acting on spaces with an indefi nite inner product. This 
theory includes canonical forms and their invariants for 
H-selfadjoint, H-unitary and H-normal matrices, invariant 
subspaces of different kinds, and different aspects of 
perturbation theory. This material makes the core of 
the book and makes up a systematic  Indefi nite Linear 
Algebra. Immediate applications are made to demonstrate 
the importance of the theory. These applications are to 
the solution of time-invariant differential and difference 
equations with certain symmetries in their coeffi cients, the 
solution of algebraic Riccati equations, and to the analysis of 
matrix polynomials with selfadjoint coeffi cients.

The material included has been carefully selected to 
represent the area, to be self-contained and accessible, to 
follow the lines of a standard linear algebra course, and to 
emphasize the differences between the defi nite and indefi nite 
linear algebras. 

References
[GelLid] I.M. Gelfand and V.B. Lidskii, On the structure  of the   
     regions of stability of linear canonical systems of differential  
     equations with periodic coeffi cients. Amer. Math. Soc. Transl.  
     8:143-181, 1958.
[GLR3] I. Gohberg, P. Lancaster, and L. Rodman, Matrices and 
     Indefi nite Scalar Products, volume 8 of Operator  Theory: 
     Advances and Applications. Birkhäuser Verlag, Basel, 1983.
 [K] M. G. Krein, Topics in differential and integral equations and 
     operator theory. Operator Theory: Advances and Applications,   
     Vol. 7, Birkhäuser Verlag, Basel, 1983.  (Translation of 1955    
     Russian original). 

edition of Winchester’s book implies that readers wishing to 
help with the development of the 20th edition of the OED 
should consult the relevant pages at http://www.oed.com. 

Reference
Simon Winchester (1998). The Professor and the Madman: A Tale 
      of Murder, Insanity, and the Making of the Oxford English 
      Dictionary,  Harper-Collins, New York.

Richard William Farebrother 
11 Castle Road, Bayston Hill, 
Shrewsbury, England SY3  0NF.

cont’d from page 17
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Conference Photo

Cont’d on page 22

12th ILAS Conference
report by Doug Farenick and Steve Kirkland

The 12th Conference of the International Linear Algebra Society was held June 26-29, 2005 in Regina, Canada, making that meeting 
the fi rst ILAS conference to have been held in Canada. The scientifi c program for the conference was set by an international 
organising committee that consisted of Rajendra Bhatia (India), Robert Guralnick (U.S.A.), Daniel Hershkowitz (Israel, ILAS 
Preseident), Steve Kirkland (Canada, Committee Chair), Volker Mehrmann (Germany), Bit-Shun Tam (Taiwan), Pauline van den 
Driessche (Canada) and Henry Wolkowicz (Canada). 

The conference featured 20 invited speakers, who presented eight one hour and twelve half hour lectures. The invited lectures 
covered a wide array of research areas, including matrix theory, geometry, algebraic methods, combinatorics and graph theory, 
numerical methods, operator theory, the teaching of linear algebra, and applications ranging from genomic signal processing 
to optimization. Among the invited talks, there were four featured lectures: (i) the Hans Schneider Prize Lecture (sponsored by 
ILAS) by Richard Varga (Kent State); (ii) the LAA Lecture (sponsored by Linear Algebra and its Applications) by Orly Alter 
(Texas); (iii) the LAMA Lecture (sponsored by Linear and Multilinear Algebra) by Chi-Kwong Li (William & Mary); and (iv) the 
ILAS Education Lecture by Anna Sierpinksa (Concordia). In addition, there were  fi ve minisymposia, consisting of twenty-eight 
presentations on a range of fundamental issues of current interest in linear algebra, as well as seventy contributed talks. The journal 
Linear Algebra and its Applications will publish a special issue devoted to papers presented at the conference. The Editors of this 
volume are Rajendra Bhatia, Robert Guralnick, Steve Kirkland, and Henry Wolkowicz.
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The ILAS Conference attracted 150 participants, and ILAS’s international character was evident at the meeting, as the list of 
participants included people from Africa, Asia, Europe, North America and South America. In addition, there were a number of 
graduate students and postdoctoral fellows at the conference. An ILAS-sponsored lunch on the fi rst day of the meeting introduced 
the students and postdoctoral fellows by name, and invited all conference participants to welcome these young people in the 
informal discussions and social activities that normally occur during a mathematics meeting. Further, a joint initiative of ILAS and 
the Canadian Mathematical Society resulted in a Student Social that was held at a downtown restaurant, attracting 27 participants. 

One of the conference’s highlights was the presentation of the Hans Schneider Prize, which recognises outstanding contributions 
to research in linear algebra. At this year’s conference, the Hans Schneider Prize was awarded to Richard Varga of Kent State 
University for his career-long contributions to matrix analysis. Varga’s prize lecture was devoted to Ger!gorin’s Circle Theorem, the 
subject of his very recent Springer monograph. The prize itself was presented at the conference banquet; those in attendance were 
treated to an insightful overview of Professor Varga’s research given by Michael Neumann (Connecticut) as well as a gracious and 
good-humoured acceptance speech by Professor Varga. The banquet also featured an after-dinner talk by Chandler Davis (Toronto), 
who spoke on the development of linear algebra as a fi eld of independent interest, as seen from the perspective of his career and 
experience. 

Financial support for the conference came from a number of sources, including Atlas Conference Services, the Canadian 
Mathematical Society Student Committee, Elsevier, the Fields Institute, ILAS, the Pacifi c Institute for the Mathematical Sciences, 
Taylor & Francis, and the University of Regina. The conference was supported in a variety of technical aspects by the Fields 
Institute and by University of Regina staff and students. The local organizers (Shaun Fallat, Doug Farenick, Chun-Hua Guo and 
Steve Kirkland) are pleased that Regina was given the opportunity to be the venue for the 12th ILAS Conference. Like anything that 
is really worth doing, the planning and hosting of the meeting was both challeging and rewarding. 

 Graduate students, post-docs  and
 ILAS Executive Committee

at Regina meeting

Graduate students and post-docs honored at ILAS meeting
report by Jeff Stuart

Instituting  a tradition at our conferences, ILAS introduced all of the students and postdocs at a box lunch in their honor.  The 
twenty six new scholars are listed with their institutions are: Mahmud Akelbek (University of Regina), Oscar Maria Baksalary 
(Adam Mickiewicz University),  Tom Bella (University of Connecticut), Adam Berliner (University of Wisconsin-Madison), Julius 
Borcea (Stockholm University), Sebastian Cioaba (Queen’s University), Louis Deaett (University of Wisconsin-Madison), Sandra 
Fital (University of Regina), Adja Fosner (University of Maribor), Vicente Galiano (Miguel Hernandez University), Kent Griffi n 
(Washington State University), Victoria Herranz (Miguel Hernandez University), Jong Sam Jeon (Washington State University), 
Plamen Koev (Massachusetts Institute of Technology), Supranee Lisawadi (University of Regina), Xiaoping Liu (University of 
Regina), Ricardo Nuno Fonseca de Campos Pereira Mamede (University of Coimbra), Janko Marovt (University of Maribor), Dipra 
Mitra (University of Regina), Farej Omar (University of Regina), Bhanu Pratap Sharma (Canadian Math Society), Nung-sing Sze 
(University of Hong Kong), Ryan Tifenbach (University of Regina), Vanesa Cortes Utrillas (University of Zaragoza), Bamdad R. 
Yahaghi (Institute for Studies in Theoretical Physics and Mathematics) and Fei Zhou (University of Regina).

cont’d from page 21
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Educational Activities at ILAS 2005
report by Jane M. Day, Education Committee Chair

This is a brief snapshot; more details are available from the ILAS Education page (go to http://www.math.technion.ac.il/iic and 
click on IIC, then Education links).

Anna Sierpinska of Concordia University spoke on “Innovations in teaching linear algebra, why you’ll never near the end of 
it.” She said linear algebra is hard to learn and to teach when instructors insist students understand the theory of vector spaces, as 
they should. This is not surprising since this beautiful theory is the polished result of two centuries of deep applications in which 
linear spaces and transformations proved essential. Most students have no knowledge of that history, so the ideas seem strange and 
unmotivated.

Nevertheless, the most practical thing we can offer linear algebra students is help learning to think theoretically, because  then
they will be able to use their knowledge. No one knows straightforward ways to do this, so dedicated instructors must continue to 
innovate! She has developed questions which intend to foster theoretical thinking, and using these in weekly quizzes has improved 
the performance of many students (but not the weakest ones). These exercises are posted on her website: http://alcor.concordia.ca/
~sierp/.

Luz DeAlba of Drake Univ. spoke about “Assessment strategies for linear algebra.” Drake has mandated development of 
assessment strategies for all courses, and Luz is doing this for linear algebra. She says it is easy to evaluate the best and worst 
students but hard to do for the middle ones, who continue to exhibit a mixture of “knowledge and ignorance, care and negligence.” 
However she has identifi ed specifi c learning outcomes for sophomore linear algebra, a list of references on assessment, and 
examples of assessment methods and strategies she has developed (which is work in progress). See her slides and handout at  http:
//www.drake.edu/mathcs/dealba/.

Guershon Harel of UC San Diego spoke about “What is mathematics? A pedagogical answer to a philosophical question.”  He 
fi rst defi ned a teacher’s knowledge base as content (knowledge of mathematics), cognition (knowledge of how students learn), and 
pedagogy (knowledge of how to teach), and he defi ned two categories of knowledge: Way of Understanding and Way of Thinking. 
The fi rst corresponds to a product of a mental act, and the second to the character of a mental act. (Interpreting, generalizing and 
modeling are examples of mental acts.) Then he defi ned mathematics as consisting of two complementary sets: the fi rst is all 
the institutionalized ways of understanding in mathematics throughout history, and the second is all the ways of thinking that 
characterize the mental acts whose products comprise the fi rst set. He demonstrated the impact on teaching when considering 
mathematics according to this defi nition. Visit http://www.math.sdsu.edu/~hare for this paper and other resources.

Sang-Gu Lee of Sungkyunkwan University described “Korea’s e-Campus Vision 2007: a New Learning Environment for 
Linear Algebra.” Lecture rooms are now equipped with projection equipment, Viewcams, tablet PC and internet D-base. This is 
changing teaching methods: computer demonstrations are easy, students in remote locations can easily participate in classes, and 
lectures are recorded so students can review them right after class. Sample lectures and  Java and Flash tools for linear algebra 
can be found on the ILAS Education page or http://matrix.skku.ac.kr/newMatrixCal/Test.html, and http://matrix.skku.kr/

CLAMC/index.html. 

Applied Linear Algebra 2005, in Honor of Richard Varga
report by Daniel Szyld

This conference, sponsored by ILAS took place on October 13-15 in the lakeside resort town of Palíc, Serbia and Montenegro.  
Sixty eight participants from ten countries gathered to honor Richard Varga and his many contributions to the Linear Algebra 
community. 

It was Varga’s seventy seventh birthday, which is neither a multiple of fi ve, nor a prime number. Nevertheless it was a fi tting 
celebration on Varga’s infl uence to the fi eld through his work, his mentoring, his tireless editorial work, and many international 
collaborations, for almost fi fty years. During the conference it was announced that  Linear Algebra and its Applications will have a 
special issue dedicated to Richard Varga’s eightieth birthday, to be published, of course, in three years time.

Several lectures were devoted to the topic of H-matrices, diagonally dominant matrices, and eigenvalue localization. This was 
natural, one year after the publication of Varga’s latest book Ger!gorin and his circles. There were of course many other topics 
discussed exposing the audience to the breadth and health of numerical linear algebra today, with many references to Varga’s 
work.

The conference was the brainchild of Ljiljana Cvetković of the University of Novi Sad, who, together with a wonderful group 
of local organizers, made sure everyone enjoyed their stay. 

There was for example an evening celebration which included a large cake with seventy seven candles. Richard Varga made 
his secret wish and blew them off in one sweep. This was followed by a  dance, accompanied by wonderful live music. The dance 
lasted for many hours, but everyone recovered by the time of the morning lecture. 

Everyone thanked Prof. Cvetković and her colleagues for their warm hospitality which, together with the scientifi c program, 
Cont’d on page 24
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made the meeting a great success. 
IMAGE readers can get a glimpse of this by looking at the program or the conference pictures at the conference web site:

http://ala2005.ns.ac.yu. They can also read selected papers related to the conference in the forthcoming special issue of  Numerical 
Algorithms, which is being edited by Michele Benzi, Ljiljana Cvetković, Michel Neumann, and Tomasz Szulc.

Call for Submissions to IMAGE

IMAGE welcomes expository articles on emerging 
applications and topics in Linear Algebra,  announcements of 
upcoming meetings, reports on past conferences, historical 
essays on linear algebra, book reviews, essays on the 
development of Linear Algebra in a certain country or region,  
and  letters to the editor or signed columns of opinion. 
Contributions for IMAGE should be sent to either Bryan 
Shader (bshader@uwyo.edu) or Hans Joachim Werner 
(hjw.de@uni-bonn.de). The deadlines are October 15 for the 
fall issue, and April 15 for the spring issue. 

Conference Photograph

ILAS-NET

ILAS operates ILAS-NET, an electronic news service 
that transmits announcements of ILAS activities and 
circulates other notices of interest to linear algebraists. 
Announcements for ILAS-NET or requests to be on the 
mailing list for ILAS-NET, should be sent to Shaun Fallat 
(sfallat@math.uregina.ca). Subscription to ILAS-NET is 
independent of membership in ILAS and is free. 

1st International Workshop on Matrix Analysis and Applications
report by Fuzhen Zhang

The 1st International Workshop on Matrix Analysis and Applications was held June 9-10, 2005 at Beijing Normal University, 
Beijing, China. Twenty fi ve people from Canada,  China, the Czech Republic and the  United States participated in the informal 
two-day workshop and contributed sixteen talks. The Organizing Committee consisted of Tiangang Lei (National Natural Science 
Foundation of China), Xiuping Zhang (Beijing Normal University) and Fuzhen Zhang (Nova Southeastern University, USA).

The conference was generously supported by the Math Department of Beijing Normal University which provided free delicious 
meals to all participants for two days, including a banquet dinner. Some participants greatly enjoyed sightseeing of the  Great Wall, 
Forbidden City, Summer Palace, and Shi-Cha-Hai Lake,  etc. 
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Forthcoming Conferences and Workshops in Linear Algebra

Graduate Student Combinatorics Conference 
Madison, Wisconsin

22-23, April 2006 

The 2006 meeting of the Graduate Student Combinatorics 
Conference will be hosted by the University of Wisconsin–
Madison April 22-23, 2006 in Madison, Wisconsin.

The purpose of this conference is to bring together 
graduate students in combinatorics, let them practice giving 
talks, learn about new topics, and get to know other graduate 
students in their fi eld.

 The conference  will feature contributed 20-minute talks 
from graduate students, two keynote addresses by Professor 
Doron Zeilberger of Rutgers, and a social program.  More 
information and an online registration form are available at 
the conference’s website at  

http://www.math.wisc.edu/~gscc06.
Conference organizers are  Adam Berliner (University 

of Wisconsin), Louis Deaett (University of Wisconsin), and 
Dimitrije Kostic (Texas A & M University). To contact the 
organizers  with any questions or suggestions, send an email 
to gscc06@math.wisc.edu.

Workshop on the Teaching of Linear Algebra
Philadelphia, Pennsylvania

25 March 2006

A workshop on the teaching of Linear Algebra will be 
held at  Drexel University on Saturday March 25, 2006. See
      http://www.drexel.edu/coas/math/workshop/
for more details and updated information of the workshop.

Invited speakers are: Robert Busby (Drexel University), 
Peter Lax (New York University), Gilbert Strang 
(Massachusetts Institute of Technology) and Frank Uhlig  
(Auburn University).

In addition, there will be a  panel discussion with 
moderator David Lay (University of Maryland) and panel 
members Jane Day, (San Jose University), Guershon Harel 
(University of California, San Diego), David Hill  (Temple 
University) and Steven Leon (University of Massachusetts, 
Dartmouth)

There is a small registration fee of $15 for the workshop. 
There is an opportunity for contributed talks and posters. 
Please follow the instructions on the  workshop website.

 The organizers are: Herman Gollwitzer (Drexel University, 
hgollwit@math.drexel.edu) and  Hugo Woerdeman (Drexel 
University, hugo@math.drexel.edu).

western Canada working in linear algebra and related 
fi elds to meet, present accounts of their recent research, 
and to have informal discussions. While, the meeting has 
a regional base, it also attracts people from outside the 
geographical area.  Participation is open to anyone who is 
interested in attending or speaking at the meeting. Previous 
W-CLAMs were held in Regina (1993), Lethbridge (1995),  
Kananaskis (1996),  Victoria (1998), Winnipeg (2000) and 
Regina (2002). 

For W-CLAM 2006, invited speakers include Richard 
Brualdi (Univeristy of Wisconsin-Madison) and Mark 
Lewis (University of Alberta). 

W-CLAM 2006 is partially funded by the Pacifi c 
Institute for Mathematical Sciences, and is being held just 
prior to the SIAM Conference on Discrete Mathematics, 
which will be in Victoria, June 25-28, 2006. 

A website with further information will be available 
later. If you wish to be included on an email list for further 
information on this meeting, please contact Dale Olesky 
(dolesky@cs.uvic.ca)

 The 15th International Workshop on Matrices and 
Statistics

IWMS-2006: Uppsala (Sweden)
  13-17 June  2006

The 15th International Workshop on Matrices and 
Statistics (IWMS-2006) will be held at the University 
of Uppsala (Uppsala, Sweden) on June 13-17, 2006. 
This Workshop will be hosted by the Mathematics and 
Information Technology Centre at Uppsala University. The 
purpose of this Workshop is to stimulate research and, in an 
informal setting, to foster the interaction of researchers in 
the interface between statistics and matrix theory.

Additional emphasis will be put on related numerical 
linear algebra issues and numerical solution methods, 
relevant to problems arising in statistics. This Workshop 
will provide a forum through which statisticians may be 
better informed of the latest developments and newest 
techniques in matrix theory and may exchange ideas with 
researchers from a wide variety of countries.

The Scientifi c Organizing Committee (SOC) for this 
Workshop comprises R. William Farebrother (Shrewsbury, 
England, UK), Augustyn Markiewicz (Poznań, Poland), 
Simo Puntanen (Tampere, Finland), Dietrich von Rosen 
(Uppsala, Sweden), George P. H. Styan (Montréal, Québec, 
Canada), and Hans Joachim Werner (chair; Bonn, Germany, 
{hjw.de@uni-bonn.de).

The Local Organizing Committee (LOC) consists 
of Zhanna Adrushchenko (Uppsala), Johannes Forkman 
(Uppsala), Tatjana Nahtman (Tartu, Estonia), Maya 
Neytcheva (Uppsala), and Razaw Al Sarraj (Uppsala) and 
will be chaired by Dietrich von Rosen (Uppsala, Sweden,  
Dietrich.von.Rosen@bt.slu.se).

Western Canada Linear Algebra Meeting
Victoria, British Columbia, Canada

 23-24 June 2006

The Western Canada Linear Algebra Meeting (W-
CLAM) provides an opportunity for mathematicians in 
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13th ILAS Conference 
Amsterdam, The Netherlands

18-21 July, 2006

 From July 18 to 21, 2006 the 13th ILAS conference 
will be held in Amsterdam.  This is in the week before the 
GAMM-SIAM conference on Linear Algebra in Dusseldorf, 
Germany. The ILAS will also run in conjunction with the 8th 

WONRA Workshop on Numerical Ranges and Numerical 
Radii which will take place at Universitat Bremen, Germany, 
on July 15–16, 2006.

The conference will be organized at the Vrije Universiteit, 
located in the southern part of the city of Amsterdam, the 
capital of the Netherlands.

The conference will be mainly structured around a 
number of themes. For each of those themes an invited lecture 
will be combined with a mini-symposium. Themes selected 
so far include:Linear Algebra in Statistics, Numerical Linear 
Algebra, Matrices in Indefi nite Scalar Product Spaces, 
Structured Matrices, and Positive Linear Algebra.

In addition, there will be the possibility for participants 

8th Workshop on Numerical Ranges and Radii 
Bremen, Germany
15-16 July 2006

The 8th Workshop on Numerical Ranges and Numerical 
Radii (WONRA)  will take place at Universität Bremen, 
Germany  from July 15 to July 16, 2006. See 

http://www.math.uni-bremen.de/aag/wonra06
for more details and updated information of the workshop.The 
purpose of the workshop is to stimulate research and  foster 
interaction of researchers interested in the subject. The 
informal workshop atmosphere will guarantee the exchange 
of ideas from different research areas and, hopefully, the 
participants will leave informed of the latest developments 
and newest ideas. One may visit the WONRA website

 http://www.math.wm.edu/~ckli/wonra.html
for some background about the subject and previous 
meetings.  The workshop is endorsed and sponsored by 
ILAS, and Professor Man-Duen Choi will be the ILAS 
Lecturer.

There will be no registration fees for the workshop.  
The 8th WONRA will be run in conjunction with the 13th 
International Linear Algebra Society (ILAS) Conference at 
Amsterdam (July 18 -21, 2006).

People who are interested in participating or giving a 
talk at the 8th WONRA should contact the organizers:  Chi-
Kwong Li (College of William and Mary, Williamsburg, 
VA, USA, ckli@math.wm.edu), Leiba Rodman 
(College of William and Mary, Williamsburg, VA, USA, 
lxrodm@math.wm.edu), and Christiane Tretter (Universität 
Bremen, ctretter@math.uni-bremen.de).    A special issue 
of Linear and Multilinear Algebra will be devoted to the 
meeting. The organizers of the workshop will be the special 
editors.

This Workshop will include the presentation of both 
invited and contributed papers on matrices and statistics. 
Invited Speakers include Theodore W. Anderson (USA), Åke 
Björck (Sweden), Gene H. Golub (USA), David Harville 
(USA), Sabine van Huffel (Belgium), Jeffrey J. Hunter 
(New Zealand), Ingram Olkin (USA), Friedrich Pukelsheim 
(Germany), Youseff Saad (USA), and Muni Srivastava 
(Canada). There will also special sessions for papers 
presented by Ph.D. students. In addition a special session in 
Honour of Dr. Tarmo Pukkila’s 60th Birthday will be organized 
and chaired by Erkki Liski.

 If you wish to present a talk, please submit the title 
and the abstract to the conference secretariat by February 
28, 2006. All abstracts should be no more than 300 words 
summarizing the paper, include the title of the talk, keywords 
and the names, affi liation, addresses and email addresses of 
the authors. Electronic submissions in LaTeX or plain text 
format are preferred. All abstracts will be refereed by the 
Organizing Committee.

 Several social activities for all participants including a 
conference dinner and a get-together event will be arranged. 
Uppsala has a lot to offer, among others, ancient monuments, 
a cat without a tail, churches, memories of Linnaeus, castles, 
gardens, etc.

Deadlines are: Abstract Submission (February 28, 2006), 
Early-bird  registration (February 28, 2006), and Registration 
(April 23, 2006).

 Further information about Uppsala, travel and lodging 
arrangements can be found at the Workshop web page:

 http://www.bt.slu.se/iwms2006/iwms06.html

The Contact information is:
15IWMS06/Dietrich von Rosen
Department of Biometry and Engineering SLU
Box 7032, SE-75007 Uppsala
Phone: (+46) 18671000
Swedish University of Agricultural Sciences
Phone: (+46) 18672025 (Dietrich von Rosen)
Fax: (+46) 1867-35-29
Email: iwms06@bt.slu.se

This Workshop which will be the fi fteenth in a series 
but the fi rst one in Sweden is supported by the Centre of 
Biostochastics, the Scandinavian Airlines (SAS), the Swedish 
Research Council, the Swedish Statistical Association, the 
Swedish Research Council for Environment, Agricultural 
Sciences & Spatial Planning, and by John Wiley & Sons, 
Ltd. It is also endorsed by the International Linear Algebra 
Society.

You might like to combine your participation in IWMS-
2006 with the 5th International Conference on Probability and 
Statistics which will be held at Smolenice Castle, Slovakia 
(June 5–9, 2006), and/or with the 13th ILAS Conference which 
will be held in Amsterdam, The Netherlands (July 18–21, 
2006).
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2nd International Workshop on Matrix Analysis and 
Applications

Fort Lauderdale, Florida, USA
15-16 December, 2006

This two-day workshop aims to stimulate research and 
interaction of mathematicians in all aspects of linear algebra 
and matrix analysis and their applications and to provide an 
opportunity for researchers to exchange ideas and recent 
developments on the subjects. 

The meeting is sponsored by Nova Southeastern 
University and the International Linear Algebra Society 
(ILAS). Richard Brualdi, University of Wisconsin–Madison, 
will be the ILAS sponsored lecturer.

Online registrations will be accepted until Dec. 8, 
2006. A registration fee of $50 will be charged to cover 
admission tickets and bus transportation for an excursion 
of tropical Florida. Titles and abstracts should be submitted 
to Chi-Kwong Li no later than Dec. 8, 2006 by e-mail in 
LaTeX/TeX . Detailed information about transportation and 
accommodation will be available via web or e-mail.

The organizing committee consists of Zhong-Zhi 
Bai (Chinese Academy of Sciences, bzz@lsec.cc.ac.cn), 
Chi-Kwong Li, (College  of  William  and  Mary, 
ckli@math.wm.edu), Bryan L Shader (University of 
Wyoming, bshader@uwyo.edu), Hugo Woerdeman (Drexel 
University, hugo@math.drexel.edu), Fuzhen Zhang (Chair) 
(Nova Southeastern University, zhang@nova.edu), and 
Qingling Zhang (Northeastern University,  qlzhang@mail.
new.edu.cn).

A special issue, Matrix Analysis and Applications, of the
International J. of Control and Information Sciences will be 
devoted to the meeting, and the  editors are Dennis Bernstein 
(University of Michigan-Ann Harbor), Fuzhen Zhang 
(Nova Southeastern University), Hugo Woerdeman (Drexel 
University) and Qingling Zhang (Northeastern University). 

  
GAMM-SIAM Conference on Applied Linear Algebra

 Düsseldorf, Germany
24-27 July 2006

 The Joint GAMM-SIAM Conference on Applied 
Linear Algebra organized in cooperation with ILAS will be 
held at the University of Düsseldorf, Germany, from July 24-
27, 2006. This conference takes place the week following the 
13th ILAS Conference, Amsterdam, July 18-21. 

Linear algebra problems and linear algebra algorithms 
for their solution are at the very heart of almost all numerical 
computations and play a prominent role in modern simulation 
methods in science and engineering. 

This conference, which belongs to a series of triannual 
meetings organized by SIAM in the US, is the premier 
international conference on applied linear algebra. We 
expect about 250 participants coming from countries all over 
the world, working in academia, research labs or industry. 
The conference is organized jointly by Heinrich-Heine-

to present their work at the conference, even if it does not fall 
under one of the special themes.

The registration fee is 140 euros if paid before April 1, 
2006, by bank transfer. Otherwise, you pay 160 euros, which 
then can also be paid cash on arrival. There is no possibility 
to pay with credit cards!

The conference dinner is 30 euros and an additional 50 
euros for each accompanying person. For registration for 
ILAS 2006  and conference dinner (including bank details)  
abstract submission, and application for fi nancial support, 
see the conference website: 

http://staff.science.uva.nl/~brandts/ILAS06/
The most important deadlines and dates are: February 

12  (Application for fi nancial support) March 1(Decision on 
fi nancial support applications),  April  1 (Title and abstract 
submission), April 1 (Early registration of 140 euros by bank  
transfer), July 1 (Late registration  of 160 euros by bank 
transfer),  and July 17 (Late registration fee of 160 euros 
cash). 

The city of Amsterdam can be reached easily from 
around the globe. The main airport of the Netherlands, 
Schiphol airport, is only a short train ride away from both 
the city centre and the Vrije Universiteit. In addition, 
Amsterdam can be reached from the major cities in Europe 
easily by train. Once inside the city, the excellent network of 
public transportation will guarantee you an easy trip to your 
hotel and the conference location.Participants are expected 
to make their own arrangements for accomodation. This can 
be done easily online.

The proceedings will appear as a volume of Linear 
Algebra and its Applications. Editors for the volume are 
Harm Bart, Jan Brandts,  Andre Ran and Paul Van Dooren.

Universität Düsseldorf (Marlis Hochbruck) and Bergische 
Universität Wuppertal (Andreas Frommer, Bruno Lang).

Participants will present and discuss their latest results 
in the area of applied linear algebra, ranging from advances 
in the theory over the development and analysis of new 
precise and effi cient algorithms to large scale supercomputer 
applications. 

The Program Committee consists of: Michele Benzi, 
(Atlanta), Zlatko Drmac (Zagreb), Heike Fassbender, 
(Braunschweig), Sven Hammarling, (Oxford), Daniel 
Hershkowitz (Haifa), Ilse Ipsen (Raleigh), Bo Kagstrom 
(Umea), Steve Kirkland (Regina), Rich Lehoucq, 
(Albuquerque), Volker Mehrmann (Berlin), Julio Moro 
(Madrid),  Jim Nagy (Atlanta), and Paul Van Dooren 
(Louvain-la-Neuve).

Additional details can be found at the conference 
website: http://www.ala2006.de/
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