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Preface

This volume constitutes the proceedings of the Summer School on Identification
and Control: some challenges. This summer school was held at the University of
Monastir, Monastir, Tunisia during the period of June 18–20, 2019. It was organized
by Käıs Ammari, UR Analysis and Control of PDE, University of Monastir, Tunisia,
and Stéphane Gerbi, Laboratoire de Mathématiques, Université Savoie Mont Blanc,
France. (See http://conf-identification-control.ur-acedp.org for details.)

The summer school consisted of three mini-courses, six invited talks on the
theme, and some short talks. This volume consists of the three mini-courses and
the six contributions.

The first mini-course was held by Yavar Kian, Aix Marseille Université, France.
The title was “Introduction to the problem of Calderón”. The objective of this
course was to present the problem of Calderón, which consists of determining a
conductivity appearing in an elliptic equation from excitation and measurements
on a part of the boundary of the domain. The study of this problem follows the
approach initiated by Sylvester and Uhlmann based on complex geometric optics
solutions.

The second mini-course was held by Éric Soccorsi, Aix Marseille Université,
France. The title was “Introduction to Borg-Levinson inverse spectral theory”. This
course was an introduction to the mathematical analysis of inverse spectral prob-
lems of Borg-Levinson type. More precisely, they are concerned with the uniqueness
and the stability issues in the inverse problem of determining the electric potential
of the multidimensional Laplace operator by boundary spectral data.

The last mini-course was held by Louis Tebou, Florida International University,
Miami, USA. The title was “Simultaneous and indirect control of waves: Some
recent developments and open problems”. The control of a single wave equation
has seen a tremendous amount of activity since the pioneering works of Russell in
the sixties and seventies, especially after the publication of Lions’ monographs on
controllability. However, the control of multi-component systems of wave equations
can arguably be said to be at an early stage. Some recent work in this area,
focusing on the notion of simultaneous control (using the same control scheme in
all components of the system at hand) and indirect control (using a single control
for a system consisting of two components), is presented. Some open problems are
also presented.

The invited speakers agreed to write review papers related to their contributions
to the summer school, while the others have written more traditional research
papers; this constitutes the last part of this volume. They represent recent and
new work on the topics of mathematical control theory as well as inverse problems
such as data assimilation.
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viii PREFACE

We believe that this volume therefore provides an accessible summary of a wide
range of active research topics, along with some exciting new results, and we hope
that it will serve as a useful resource for both graduate students new to the area
and more established researchers.

The summer school brought together internationally leading researchers in the
community of control theory and inverse problems and young researchers who came
from all around the world. The organizers’ intention was to provide a wide-angle
snapshot of this exciting and fast-moving area and facilitate the exchange of ideas
on recent advances in its various aspects. The numerous formal, informal, and
sometimes lively discussions that resulted from this interaction were for us a sign
that we achieved something in the direction of fulfilling this goal.

Our second aim was to ensure that the diffusion of these recent results was not
limited to established researchers in the area and present at the summer school but
were also available to newcomers and more junior members of the research commu-
nity. This was reflected by the presence of many unfamiliar and/or young faces in
the audience. The present proceedings should hopefully complete the fulfillment of
our second aim.

This summer school would not have materialized without the help and support
of the following institutions. We are very grateful to the GDRI LEM2I: “Labora-
toire Euro-Maghrébin de Mathématiques et leurs Interactions” and to the Research
Unity ACPDE, Analysis and Control of Partial Differential Equations of the Uni-
versity of Monastir for their financial support, without whom this summer school
would not have be accessible without fees.

We would also like to thank all of the participants of the summer school who
made this event a success, the contributors to these proceedings, and the reviewers
for their hard work.

Finally, a special thanks is due to the American Mathematical Society for
accepting our editorial proposal.

Käıs Ammari and Stéphane Gerbi
Monastir and Chambéry, December 10, 2019
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This volume contains the proceedings of the Summer School on Identification and Control:

some challenges, held from June 18–20, 2019, in Monastir, Tunisia.

The articles cover new developments in control theory and inverse problems. First, the

problem of Calderón, which consists of determining a conductivity appearing in an elliptic

equation from excitation and measurements on a part of the boundary of the domain, is

studied. Second, an introduction to the mathematical analysis of inverse spectral problems

of Borg-Levinson type is presented. Third, the control of multi-component systems of

wave equations, focusing on the notion of simultaneous control (using the same control

scheme in all components of the system at hand) and indirect control (using a single control

for a system consisting of two components), is presented. Last, the study of the cost of

control for parabolic systems, the finite time stabilization of hyperbolic control systems by

boundary feedback laws, and image reconstruction by data assimilation are addressed.
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