
The Bulletin of the International Linear Algebra Society

Serving the International Linear Algebra Community
Issue Number 50, pp. 1–44, Spring 2013

Editor-in-Chief: Kevin N. Vander Meulen; kvanderm@redeemer.ca
Contributing Editors: Minerva Catral, Michael Cavers, Douglas Farenick, Carlos Fonseca, Bojan Kuzma,

Steven J. Leon, Peter Šemrl, and Amy Wehe. Advisory Editor : Jane M. Day.

Past Editors-in-Chief: Robert C. Thompson (1988); Jane M. Day & Robert C. Thompson (1989);
Steven J. Leon & R.C. Thompson (1989-1993); Steven J. Leon (1993-1994); Steven J. Leon & George P.H. Styan

(1994-1997); George P.H. Styan (1997-2000); George P.H. Styan & Hans J. Werner (2000-2003); Bryan Shader & Hans
J. Werner (2003-2006); Jane M. Day & Hans J. Werner (2006-2008); Jane M. Day (2008-2011).

Contents continued on page 2.

About IMAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

Mathematical Prelude
Another Proof of the Two-sidedness of Matrix Inverses, by O.M. Baksalary and G. Trenkler . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

Feature Interview
A Conversation with Prof. Ando by Chi-Kwong Li . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

Articles
Linear Algebra, Sparsity, and Compressive Sensing, by Roummel F. Marcia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
Comments on the Development of Linear Algebra in Poznań, Poland, by Jan Hauke and Augustyn Markiewicz . . . . . . . 16
Chebyshev, Krylov and other Legends of Linear Algebra in Russia, by Eugene Tyrtyshnikov . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

Upcoming Conferences and Workshops
18th ILAS Meeting, United States, June 3–7, 2013 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
Numerical Analysis and Scientific Computation with Applications (NASCA13), France, June 24–26, 2013 . . . . . . . . . . . . . 24
Advanced School and Workshop on Matrix Geometries and Applications, Italy, July 1–12, 2013 . . . . . . . . . . . . . . . . . . . . . . . . 24
The 4th International Conference on Matrix Analysis and Applications, Turkey, July 2–5, 2013 . . . . . . . . . . . . . . . . . . . . . . . . . 25
SIAM Conference on Control and Its Applications (CT13), California, July 8–10, 2013 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25
Graduate Student Modeling Workshop (IMSM 2013), USA, July 15–23, 2013 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25
Workshop on Numerical Linear Algebra and Optimization, Canada, August 8–10, 2013 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26
22nd International Workshop on Matrices and Statistics, Canada, August 12–15, 2013 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26
Frank Uhlig Retirement Colloquium, USA, August 23, 2013 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26
MatTriad 2013 – Conference on Matrix Analysis and its Applications, Montenegro, September 16–20, 2013 . . . . . . . . . . . 26
International Workshop on Operator Theory and its Applications (IWOTA 2013), India, December 16–20, 2013 . . . . . . 27
Householder Symposium XIX on Numerical Linear Algebra, Belgium, June 8–13, 2014 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27
19th ILAS Conference, South Korea, August 6–9, 2014 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .27

Conference Reports
Haifa Matrix Theory Conference, Israel, November 12–15, 2012 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27
Matrices and Operators – Conference in honor of the 60th birthday of R. Bhatia, India, December 27–30, 2012 . . . . . . . 28
6th de Brún Workshop: Linear Algebra and Matrix Theory, Ireland, December 3–7, 2012 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28
International Conference on Numerical Linear Algebra

and its Applications (NLAA 2013), India, January 15–18, 2013 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29
Special Sessions at the AMS Spring Central Section Meeting, Iowa, April 26–28, 2013 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29

Honours and Awards
ILAS member receives honors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30

Announcements
LAA Special Issue on Matrix Functions: Call for Papers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
Special Issues of Annals of Functional Analysis Dedicated to Professor Tsuyoshi Ando. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
LAA Special Issue in Honor of Leiba Rodman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
LAA Special Issue on Statistics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
ETNA Special Volume for Lothar Reichel’s 60th Birthday. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31



Page 2 of 44 Spring 2013: IMAGE 50

Book Review
Inequalities: Theory of Majorization and Its Applications, by A.W. Marshall, I. Olkin, and B.C. Arnold,

Reviewed by Martin Argerami . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31

ILAS and Other Linear Algebra News
ILAS President/Vice President Annual Report: 2 May, 2013 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32
Send News for IMAGE Issue 51. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33
ILAS 2012–2013 Treasurer’s Report . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34

IMAGE Problem Corner: Old Problems with Solutions
Problem 49-1: Generalized Eigenvalues of a Pair of Orthogonal Projectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36
Problem 49-2: Matrix Diagonal Entries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38
Problem 49-4: A Total Perron-Frobenius Theorem for Total Orders. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40
Problem 49-5: A Property of the Electro-Magnetic Field in the Born–Infeld Model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41
Problem 49-6: Determinant Power Monotonicity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .43

IMAGE Problem Corner: New Problems
Problem 50-1: An Adjugate Identity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44
Problem 50-2: Range-Hermitianness of Certain Functions of Projectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44
Problem 50-3: Trace Inequality for Positive Block Matrices . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44
Problem 50-4: Matrix Power Coefficients . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44
Problem 50-5: A Matrix of Divided Differences . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44
Problem 50-6: Diagonalizable Matrices Over Fp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44

About IMAGE
ISSN 1553-8991. Produced by the International Linear Algebra Society (ILAS). Two issues are published each year, on June 1
and December 1. The editors reserve the right to select and edit material submitted. All issues may be viewed at http://www.
ilasic.math.uregina.ca/iic/IMAGE/. Photographs for this issue were obtained from websites referenced in articles, university
department websites, or from conference reporters directly, unless indicated otherwise here: photo [p. 5] courtesy of C-K. Li; the
cameraman photograph [p. 11,14] is a standard test image found in the Matlab Image Processing Toolbox; Haifa photo [p. 28] by
Keren-Ôr Grinberg; photo [p. 29] by Sue Ellen Tuttle. IMAGE is typeset using LATEX.
Advertisers: Contact Amy Wehe (awehe@fitchburgstate.edu).
Subscriptions: Contact ILAS Secretary-Treasurer Leslie Hogben (ilas@iastate.edu) to subscribe or send a change of address for
IMAGE. The cost is $40/year for electronic version only of IMAGE, or $50/year if you wish to receive a printed copy of each issue.
Editor-in-Chief: Kevin N. Vander Meulen, Department of Mathematics, Redeemer University College, Ancaster, ON, Canada,
L9K 1J4 (kvanderm@redeemer.ca).
Contributing Editors: Minerva Catral (catralm@xavier.edu), Michael Cavers (mscavers@gmail.com), Douglas Farenick
(Doug.Farenick@uregina.ca), Carlos Fonseca (cmf@mat.uc.pt), Bojan Kuzma (bojan.kuzma@upr.si), Steven J. Leon
(sleon@umassd.edu), Peter Šemrl (peter.semrl@fmf.uni-lj.si), and Amy Wehe (awehe@fitchburgstate.edu).
For more information about ILAS, its journals, conferences, and how to join, visit http://www.ilasic.math.uregina.ca/iic/.

MATHEMATICAL PRELUDE
Another Proof of the Two-sidedness of Matrix Inverses

Oskar Maria Baksalary1 and Götz Trenkler2

Let A and B be n × n complex matrices and let In denote the identity matrix of order n. Inspired by [1] and [2], we
provide a concise proof of the known fact that when AB = In, then BA = In.
Let AB = In and let rk(.) be the rank of a matrix argument. Then n = rk(In) = rk(AB) � rk(A) � n. Hence rk(A) = n.
But rk(A) = rk(A†A), where A† denotes the Moore–Penrose inverse of A. Since A†A is idempotent and an idempotent
matrix of full rank necessarily coincides with the identity matrix, we conclude that A†A = In. On the other hand,
the equation AB = In has the solution for B as B = A† + (In − A†A)Z = A† for some n × n complex matrix Z. In
consequence, BA = A†A = In.
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