
658

A Panorama of Mathematics:
Pure and Applied

Conference
Mathematics and its Applications

November 14–17, 2014
Kuwait University, Safat, Kuwait

Carlos M. da Fonseca
Dinh Van Huynh
Steve Kirkland
Vu Kim Tuan

Editors

American Mathematical Society



A Panorama of Mathematics:
Pure and Applied

Conference
Mathematics and its Applications

November 14–17, 2014
Kuwait University, Safat, Kuwait

Carlos M. da Fonseca
Dinh Van Huynh
Steve Kirkland
Vu Kim Tuan

Editors





658

A Panorama of Mathematics:
Pure and Applied

Conference
Mathematics and its Applications

November 14–17, 2014
Kuwait University, Safat, Kuwait

Carlos M. da Fonseca
Dinh Van Huynh
Steve Kirkland
Vu Kim Tuan

Editors

American Mathematical Society
Providence, Rhode Island



EDITORIAL COMMITTEE

Dennis DeTurck, Managing Editor

Michael Loss Kailash Misra Catherine Yan

2000 Mathematics Subject Classification. Primary 03B15, 03F50, 15A23, 35A22, 35B30,
35Q35, 35R30, 49M25, 65F15, 83E15.

Library of Congress Cataloging-in-Publication Data

Names: Fonseca, Carlos M. da, 1968- editor.
Title: A panorama of mathematics : pure and applied : Conference on Mathematics and Its
Applications, November 14-17, 2014, Kuwait University, Safat, Kuwait / Carlos M. da Fonseca
[and three others], editors.
Description: Providence, Rhode Island : American Mathematical Society, [2016] | Series: Con-
temporary mathematics ; volume 658 | Includes bibliographical references and index.
Identifiers: LCCN 2015037686 | ISBN 9781470416683 (alk. paper)
Subjects: LCSH: Mathematics–Congresses. | AMS: Mathematical logic and foundations–General
logic–Higher-order logic and type theory. msc | Mathematical logic and foundations–Proof the-
ory and constructive mathematics–Metamathematics of constructive systems. msc | Linear and
multilinear algebra; matrix theory–Basic linear algebra–Factorization of matrices. msc | Partial
differential equations–General topics–Transform methods (e.g. integral transforms). msc | Par-
tial differential equations–Qualitative properties of solutions–Dependence of solutions on initial
and boundary data, parameters. msc | Partial differential equations–Equations of mathematical
physics and other areas of application–PDEs in connection with fluid mechanics. msc | Par-
tial differential equations–Miscellaneous topics–Inverse problems. msc | Calculus of variations
and optimal control; optimization–Numerical methods–Discrete approximations. msc | Numer-
ical analysis–Numerical linear algebra–Eigenvalues, eigenvectors. msc | Relativity and gravita-
tional theory–Unified, higher-dimensional and super field theories–Kaluza-Klein and other higher-
dimensional theories. msc
Classification: LCC QA1 .P164 2016 | DDC510–dc23
LC record available at http://lccn.loc.gov/2015037686

Contemporary Mathematics ISSN: 0271-4132 (print); ISSN: 1098-3627 (online)

DOI: http://dx.doi.org/10.1090/conm/658

Copying and reprinting. Individual readers of this publication, and nonprofit libraries acting
for them, are permitted to make fair use of the material, such as to copy select pages for use
in teaching or research. Permission is granted to quote brief passages from this publication in
reviews, provided the customary acknowledgment of the source is given.

Republication, systematic copying, or multiple reproduction of any material in this publication
is permitted only under license from the American Mathematical Society. Permissions to reuse
portions of AMS publication content are handled by Copyright Clearance Center’s RightsLink�
service. For more information, please visit: http://www.ams.org/rightslink.

Send requests for translation rights and licensed reprints to reprint-permission@ams.org.
Excluded from these provisions is material for which the author holds copyright. In such cases,

requests for permission to reuse or reprint material should be addressed directly to the author(s).
Copyright ownership is indicated on the copyright page, or on the lower right-hand corner of the
first page of each article within proceedings volumes.

c© 2016 by the American Mathematical Society. All rights reserved.
The American Mathematical Society retains all rights
except those granted to the United States Government.

Printed in the United States of America.

©∞ The paper used in this book is acid-free and falls within the guidelines
established to ensure permanence and durability.

Visit the AMS home page at http://www.ams.org/

10 9 8 7 6 5 4 3 2 1 21 20 19 18 17 16

http://dx.doi.org/10.1090/conm/658


Contents

Preface ix

An inverse problem in magnetohydrodynamics
Amin Boumenir 1

Combinatorial properties of circulant Hadamard matrices
Reinhardt Euler, Luis H. Gallardo,

and Olivier Rahavandrainy 9

A new point of view on higher dimensional Kaluza-Klein theories
Aurel Bejancu 21

Location and size estimation of small rigid bodies using elastic far-fields
Fadhel Al-Musallam, Durga Prasad Challa,

and Mourad Sini 33

Zerofinding of analytic functions by structured matrix methods
Luca Gemignani 47

Multi-frequency acousto-electromagnetic tomography
Giovanni S. Alberti, Habib Ammari, and Kaixi Ruan 67

On the space-time fractional Schrödinger equation with time independent
potentials

Saleh Baqer and Lyubomir Boyadjiev 81

A note on companion pencils
J. L. Aurentz, T. Mach, Raf Vandebril, and D. S. Watkins 91

Tame systems of linear and semilinear mappings and representation-tame
biquivers

T. Klimchuk, D. Kovalenko, T. Rybalkina,

and V.V. Sergeichuk 103

Invariance of total positivity of a matrix under entry-wise perturbation and
completion problems

Mohammad Adm and Jürgen Garloff 115

Subsystems and regular quotients of C-systems
Vladimir Voevodsky 127

Landweber-type operator and its properties
Andrzej Cegielski 139

v



vi CONTENTS

Recovering the conductances on grids: A theoretical justification
C. Araúz, Á. Carmona, A. M. Encinas, and M. Mitjana 149

The unified transform in two dimensions
Athanassios S. Fokas 167

Semi-homogeneous maps
Wen-Fong Ke, Hubert Kiechle, Günter Pilz,

and Gerhard Wendt 187

Adaptive numerical solution of eigenvalue problems arising from finite element
models. AMLS vs. AFEM

C. Conrads, V. Mehrmann, and A. Międlar 197

Interpreting the von Neumann entropy of graph Laplacians, and coentropic
graphs

Niel de Beaudrap, Vittorio Giovannetti, Simone Severini,

and Richard Wilson 227

About the relative entropy method for hyperbolic systems of conservation laws
Denis Serre and Alexis F. Vasseur 237

Smoothing techniques for exact penalty methods
Christian Grossmann 249

Numerical aspects of sonic-boom minimization
Navid Allahverdi, Alejandro Pozo, and Enrique Zuazua 267



Preface

The Conference on Mathematics and its Applications - 2014 was held at Kuwait
University, Kuwait, November 14-17, 2014.

The main aim of the conference was to bring together excellence and expertise
in mathematics in a bid to bridge different mathematical disciplines and to frame
new forefronts of research in both pure and applied mathematics. The conference
was therefore consciously chosen to be broadly-based and multi-themed in order to
reflect the diversity in mathematics and stimulate interdisciplinary exchange. The
main themes of the conference were Algebra, Analysis, Discrete Mathematics, and
Inverse Problems and Imaging.

Nearly 100 researchers from 23 different countries attended the conference.
The plenary speakers were: Thanasis Fokas, University of Cambridge, UK; Volker
Mehrmann, Technische Universität Berlin, Germany; Carsten Thomassen, Techni-
cal University of Denmark, Lyngby, Denmark; Vladimir Voevodsky, Institute for
Advanced Study, Princeton, New Jersey, USA, and Enrique Zuazua, Basque Center
for Applied Mathematics, Bilbao, Basque Country, Spain.

The conference also featured an invited address by Habib Ammari, from the
École Normale Supérieure, Paris, France, who was the winner of the 2013 Kuwait
Prize in Basic Sciences - Mathematics awarded by Kuwait Foundation for the Ad-
vancement of Sciences (KFAS).

The plenary lectures detailed recent mathematical advances, emphasized the
interrelations between algebraic geometry and algebraic topology; stressed the link
between partial differential equations and control theory; exposed the growing trend
between biomedical imaging and inverse problems; accentuated research and devel-
opment in both linear and abstract algebra and their applications; and focused on
modern aspects of graph theory and combinatorics. The parallel sessions covered
a wide spectrum of mathematical areas including combinatorial matrix theory, nu-
merical linear algebra, operator theory, discrete mathematics, the space-time frac-
tional Schrödinger equation, hyperbolic systems, ill-posed problems and boundary
value problems, and PDEs, just to name a few.

During the conference some recent advances in mathematics were highlighted
with some interesting applications to science, engineering and industry, providing
an extraordinary opportunity for young researchers to see much of the vast potential
of mathematics.

In spite of the intensive scientific program of the conference, the participants
had the opportunity to enjoy a social program that included an itinerary through
Kuwait City, as well as a banquet dinner held at the Marine Sciences Center of
Kuwait University.

vii



viii PREFACE

The organizing committee of the conference did an excellent job. The commit-
tee consisted of Fadhel Al-Musallam (Chairman), Mansour Al-Zanaidi, Carlos M.
da Fonseca, and Michael Johnson. All of them are members of the Department of
Mathematics at Kuwait University.

Special thanks are extended to Habib Ammari, Gang Bao, Aurel Bejancu,
Amin Boumenir, Marian Deaconescu, Wen-Fong Ke, Steve Kirkland, Denis Serre,
and Holger Wendland who made up the Scientific Committee of the conference.

We acknowledge Kuwait Foundation for the Advancement of Sciences (KFAS)
and Kuwait University for their financial support to the conference.

This volume of Contemporary Mathematics contains the main research contri-
butions to the conference and presents a wide range of recent advances on pure and
applied mathematics. We are grateful to the American Mathematical Society for
publishing this volume.

The Editors
Carlos M. da Fonseca
Dinh Van Huynh
Steve Kirkland
Vu Kim Tuan
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650 Jens G. Christensen, Susanna Dann, Azita Mayeli, and Gestur Ólafsson,
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Papers contained in this volume cover various topics in pure and applied mathematics
ranging from an introductory study of quotients and homomorphisms of C-systems, also
known as contextual pre-categories, to the most important consequences of the so-called
Fokas method.

Also covered are multidisciplinary topics such as new structural and spectral matricial
results, acousto-electromagnetic tomography method, a recent hybrid imaging technique,
some numerical aspects of sonic-boom minimization, PDE eigenvalue problems, von Neu-
mann entropy in graph theory, the relative entropy method for hyperbolic systems, conduc-
tances on grids, inverse problems in magnetohydrodynamics, location and size estimation
of small rigid bodies using elastic far-fields, and the space-time fractional Schrödinger
equation, just to cite a few.
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