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Preface

This book is devoted to the study of the acoustic wave equation and of
the Maxwell system, the two most common wave equations encountered in
physics or in engineering. The main goal is to present a detailed analysis
of their mathematical and physical properties.

Wave equations are time dependent. However, use of the Fourier trans-
form reduces their study to that of harmonic systems: the harmonic
Helmholtz equation, in the case of the acoustic equation, or the har-
monic Maxwell system. This book concentrates on the study of these
harmonic problems, which are a first step toward the study of more general
time-dependent problems.

In each case, we give a mathematical setting that allows us to prove
existence and uniqueness theorems. We have systematically chosen the use
of variational formulations related to considerations of physical energy.

We study the integral representations of the solutions. These representa-
tions yield several integral equations. We analyze their essential properties.
We introduce variational formulations for these integral equations, which
are the basis of most numerical approximations.

Different parts of this book were taught for at least ten years by the
author at the post-graduate level at Ecole Polytechnique and the University
of Paris 6, to students in applied mathematics. The actual presentation has
been tested on them. I wish to thank them for their active and constructive
participation, which has been extremely useful, and I apologize for forcing
them to learn some geometry of surfaces.

A large part of the material contained in this book would not have been
in the present state without the work of my many students. Among the
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ones who have been working on these subjects, I especially want to thank
in historical order M.N. Leroux, J. Giroire, M. Djaoua, A. Bendali, A. Da
Costa Sequeira, T. Ha Duong, F. Rogier, A. Mazari, Z. Benjelloum Touimi
El-Dabaghi, E. Bécache, V. Levillain, F. Starling, T. Abboud, A. Morelot,
A. De La Bourdonnaye, I. Terrasse, M. Filipe, B. Zhou, V. Mathis, H.
Ammari, D. Barbier, N. Vialle-Béreux, P. Ferreira, and C. Latiri-Grouz.

The author wishes to thank E. Bonnetier and especially S. Christiansen,
who greatly helped him in the hard task of translating this book into
English starting from a previous version in French.

I also want to thank the persons who were always my main support, my
wife, Henriette, especially for her patience, and my children, Laurence and
Frangois.

Palaiseau, France Jean-Claude Nédélec
February 2000
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