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New and Forthcoming Publicatione in Linear Algebra

High Performance Algorithms for Structured Linear Systems
edited by Peter Aroenz, Marcin Paprzycki and Ahmed Sameh

First Call For Papers

A volume in the series “Advances in the Theory of Computation and Computational Mathematics” (published by ABLEX,
Norwood, New Jersey). In recent years, knowledge about the high performance solution of structured linear systems has
grown rapidly. By structured 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 arrowhead systems. Our understanding of high performance computing is rather broad and
includes vector, RISC as well as parallel architectures. Parallel computers considered can be those of shared or distributed
memory architectures, 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 structured linear systems. Second, it is supposed to in-
dicate what research directions are perceived as the most important ones for the future. The third and final goal is to provide
a collection of algorithms and ideas that may enhance future algorithm development in this area.

In the volume, we hope to cover direct as well as iterative methods. We also hope that a wide spectrum of high perfor-
mance 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 system) are crucial for realizing high performance on parallel platforms. Thus, we will also accept pa-
pers with emphasis on single-processor performance (as related to parallel algorithms). It is our goal to present the results in
a more unified way than merely assembling papers into a collection. This means, among other things, that the authors of ac-
cepted papers may be requested to present their experiments on equivalent linear systems and/or using similar performance
metrics. The volume is expected to be published in early 1997. To contribute, please send 6 hard copies of the paper (or
preferably, submit your paper electronically — prepared in plain LaTeX or PostScript) by August 31, 1996 to one of the vol-
ume editors: Peter Arbenz, Inst. of Computer Science, ETH-Ziirich, CH-8092 Ziirich, Switzerland, arbenz@inf.ethz.ch;
Marcin Paprzycki, Dept. of Mathematics & Computer Science, University of Texas at Permian Basin, Odessa, TX 79762,
USA, paprzy cki_mButpb.edu; Ahmed Sameh, Dept. of Computer Science, University of Minnesota, Minneapolis, MN
55455, USA , sameh@cs.umn.edu.

Ake Bjorek: Numerical Methods for Least Squares Problems

Numerical Methods for Least Squares Problems by Ake Bjorck, SIAM, Philadelphia, 408 pp., ISBN 0-89871-360-9 (P),
List US $47.50; SIAM 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 problems 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 engineers, statisti-
cians, and electrical engineers. Conrents: |: Mathematical and Statistical Properties, 2: Basic Numerical Methods, 3:
Modified Least Squares Problems, 4: Generalized Least Squares Problems, 5: Constrained Least Squares Problems, 6:
Direct Methods for Sparse Problems, 7: Iterative Methods, 8: Least Squares Problems with Special Bases, 9: Nonlinear
Least Squares Problems.
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ATLAST Computer Exercises for Linear Algebra
edited by Steven J. Leon, Eugene Herman, and Richard Faulkenberry

ATLA‘ST Computer Exercises for Linear Algebra edited by Steven J. Leon, Eugene Herman, and Richard Faulkenberry,
Prentice Hall, in press (expected in August 1996).

The ATLAST collection of computer exercises represents the best creative efforts of the more than 350 faculty members
who participated in the thirteen ATLAST workshops offered between 1992 and 1995. Workshop participants designed
computer exercises and projects suitable for use in undergraduate linear algebra courses. From the entire ATLAST database
of materials, the editors have selected a comprehensive set of exercises covering all aspects of the first course in linear al-
gebra. Each chapter is divided into two sections. The first section consists of shorter exercises and the second section con-
sists of longer projects. The computer exercises are all based on MATLAB. A unique feature of MATLAB is that it is the
only major mathematical software package that is based almost entirely on matrices.

A collection of MATLAB routines (M-files) has been developed to accompany this book. Many of these routines are de-
signed to give visual illustrations of important linear algebra concepts such as coordinate systems, linear transformations,
and eigenvalues. Other M-files illustrate visual applications such as using linear transformations for computer animations or
using matrix factorizations for digital imaging. Still other M-files can be used to generate special structured matrices. Stu-
dents are then challenged to discover properties of the special matrices. The entire collection of ATLAST M-files can be
obtained either from the ATLAST Web page: http://tango.mth.umassd. edu/ATLAST/ATLAST.html or by anonymous ftp
from ftp.cis.umassd.edu (directory: pub/atlast) These files are required for many of the exercises and projects in the
book. The collection of files will be updated and expanded a few times a year; so check the web page or fip site periodically
for the latest versions.

Of the sixty M-files currently in the collection some of the more interesting files to preview are: 1. TRANSFOR: a utility
for visualizing linear transformations. 2. COGAME: a utility for visualizing linear combinations and coordinate systems in
the plane 3. Eigshow-a utility for visualizing eigenvalues and eigenvectors of 2x2 matrices. 4. PYR: a utility for studying
rotations in three space by examining the pitch, yaw, and roll of an airplane. 5. SVDSHOW: a utility for visualizing the sin-
gular value decomposition of a 2x2 matrix. The ATLAST book has computer lab projects 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.

Shuangzhe Liu: Contributions to Matrix Calculus
and Applications in Econometrics

Contributions to Matrix Calculus and Applications in Econometrics by Shuangzhe Liu, Tinbergen Institute Research Series,
106. Thesis Publishers, Amsterdam, 1995, xii + 121 pp., ISBN 90-5170-356-2 (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. In this book, which is the author’s PhD thesis, matrix methods and ad-
vanced techniques are studied, and new matrix results obtained. Some of these results are applied to 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 inverse and matrix-partitioning
methods are involved

Chapter 1 is an introduction. 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 Chapter 4 the first section derives 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 to study optimal
allocations for experiments with mixtures in Chapter 5.
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More Books on Linear Algebra and Related Topics: 1995-1996

by Simo Puntanen, University of Tampere & George P. H. Styan, McGill University

Listed below are 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 /mage 14:23-26; 15:8-9; 16:20-21. References to reviews in Mathematical Re-
views [MR] 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 0-340-
61044-1 (P).

Brualdi, Richard A., and Shader, Bryan (1995). Matrices of Sign-solvable Linear Systems. Cambridge Tracts in Mathemat-
ics. no. 116, Cambridge University Press, xii + 298 pp., ISBN 0-521-48296-8 (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 3. New Age International (P) Limited, New Delhi,
ISBN 81-224-0774-9. and Wiley, New York, ISBN 0-470-22093-7, x + 437 pp. |Two more volumes expected. |

Gasca, Mariano, and Micchelli, Charles A. , eds. (1996). Total Positivity and Its Applications. Mathematics and its Applica-
tions 359, Kluwer, x + 518 pp., ISBN 0-7923-3924-X (H). |Invited lectures and contributed talks presented at the meet-
ing on Total Positivity and its Applications, University of Zaragoza, Jaca, Spain, September 2630, 1994.]

Gohberg, Israel; Kaashoek, Marinus, and van Schagen, Frederik (1995). Partially Specified Matrices and Operators: Clas-
sification, Completion, Applications. Operator Theory Advances and Applications 79, Birkhauser, xi + 333 pp., ISBN 3-
7643-5259-0 (H).

Gower, J. C., and Hand, D. J. (1996). Biplots. Monographs on Statistics and Applied Probability 54, Chapman & Hall, xvi +
277 pp., ISBN 0-412-71630-5 (H).

Hirdie, W.; Klinke, S.; and Turlach, B. A. (1995). XploRe: An Interactive Statistical Computing Environment. Springer-
Verlag, xvi + 387 pp., ISBN 0-387-94429-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 0-412-57580-9 (H).

Kelley, C. T. (1995). Iterative Methods for Linear and Nonlinear Equations. With separately available software. Frontiers
in Applied Mathematics 16, SIAM, iv + 165 pp., ISBN 0-89871-352-8 [MR 96d:65002].

Lawson, Terry (1996). Linear Algebra. Wiley, xvi + 408 pp., ISBN 0-471-30897-8 (H). | Student Solutions Manual, 1ISBN
0-471-14954-3.)

Leon, Steven J.; Herman, Eugene, and Faulkenberry, Richard, eds. (1996). ATLAST Computer Exercises for Linear Alge-
bra. PrenticeHall, in press. See Image 17:22.

Naniewicz, Z., and Panagiotopoulos, P. D. (1995). Mathematical Theory of Hemivariational Inequalities and Applications.
Monographs and Textbooks in Purc and Applied Mathematics, 188, Marcel Dekker, xviii + 267 pp., ISBN 0-8247-9330-
7 (H) |[MR 96d:47067|.

Neter, John; Kutner, Michael H.; Nachtsheim, Christopher J.; and Wasserman, William (1996a). Applied Linear Regression
Models. Third Edition. Richard D. Irwin, xv + 720 pp. + disk, ISBN 0-256-08601-X.

Neter. John; Kutner, Michael H.; Nachtsheim, Christopher J.; and Wasserman, William (1996b). Applied Linear Statistical
Models. Fourth Edition, Richard D. Irwin, xv + 1408 pp. + disk, ISBN 0-256-11736-5.

Sharma, Subhash (1996). Applied Multivariate Techniques. Wiley, xviii + 493 pp. + disk, ISBN 0-471-31064-6.
Stapleton, James H. (1995). Linear Statistical Models. Wiley, xiii + 449 pp., ISBN 0-471-57150-4 (H).

Szidarovszky, Ferenc, and Bahill, A. Terry (1996). Linear Systems Theory. CRC Press, xvii + 425 pp.. ISBN 0-8493-8013-
8.

Trapp, Heinz W. (1995). Einfiihrung in die Algebra: Vektorrechnung, algebraische Grundbegriffe, lineare Algebra. Univer-
sitdtsverlag Rasch, Osnabruck, viii + 356 pp., ISBN 3-930595-23-0.

Wicks, John R. (1996). Linear Algebra: An Interactive Laboratory Approach With Mathematicd® . Addison-Wesley, xxii +
384 pp., ISBN 0-201-82642-9 (P).

Williams, Gareth (1996). Linear Algebra With Application. Third Edition, Wm. C. Brown, xix + 556 pp., ISBN 0-697-
26849-7.






























