Encyclopaedia of
Mathematical Sciences
Volume 31

Editor-in-Chief: R.V. Gamkrelidze



Yu.V. Egorov M.A.Shubin (Eds.)

Partial Differential
Equations II

Elements of the Modern Theory.
Equations with Constant Coefficients

Springer-Verlag Berlin Heidelberg GmbH



Consulting Editors of the Series:
A.A. Agrachev, A.A. Gonchar, E.F. Mishchenko,
N.M. Ostianu, V.P. Sakharova, A.B. Zhishchenko

Title of the Russian edition:

Itogi nauki i tekhniki, Sovremennye problemy matematiki,
Fundamental’nye napravleniya, Vol. 31, Differentsial nye
uravneniya s chastnymi proizvodnymi 2
Publisher VINITI, Moscow 1988

Mathematics Subject Classification (1991):
35-xx, 35Sxx, 58G15, 35Axx

ISBN 978-3-540-65377-6 ISBN 978-3-642-57876-2 (eBook)
DOI 10.1007/978-3-642-57876-2

CIP data applied for

This work is subject to copyright. All rights are reserved, whether the whole or part of the material is concerned,
specifically the rights of translation, reprinting, reuse of illustrations, recitation, broadcasting, reproduction on
microfilm or in any other way, and storage in data banks. Duplication of this publication or parts thereof is permitted
only under the provisions of the German Copyright Law of September 9, 1965, in its current version, and permission
for use must always be obtained from Springer-Verlag. Violations are liable for prosecution under the German
Copyright Law.
© Springer-Verlag Berlin Heidelberg 1994
Originally published by Springer-Verlag Berlin Heidelberg New York in 1994
Softcover reprint of the hardcover 1st edition 1994
Typesetting: Asco Trade Typesetting Ltd., Hong Kong
SPIN 10008987 41/3140/SPS - 54 32 1 0 - Printed on acid-free paper



List of Editors and Authors

Editor-in-Chief

R. V. Gamkrelidze, Russian Academy of Sciences, Steklov Mathematical Institute,
ul. Vavilova 42, 117966 Moscow, Institute for Scientific Information (VINITI),
ul. Usievicha 20a, 125219 Moscow, Russia, e-mail: gam @ips.ac.msk.su

Consulting Editors

Yu. V. Egorov, U.F.R. M.I.G,, Université Paul Sabatier, 118, route de Narbonne,
31062 Toulouse, France, e-mail: egorov@cict.fr

M. A. Shubin, Department of Mathematics, Northeastern University, Boston,
MA 02115, USA, e-mail: shubin@neu.edu

Authors

Yu. V. Egorov, U.F.R. M.I.G., Université Paul Sabatier, 118, route de Narbonne,
31062 Toulouse, France, e-mail: egorov @cict.fr

A. I. Komech, Department of Mathematics, Moscow State University, 119899
Moscow, Russia, e-mail: kom @compnet.msu.su

M. A. Shubin, Department of Mathematics, Northeastern University, Boston,
MA 02115, USA, e-mail: shubin@neu.edu

Translator

P. C. Sinha, Jagat Narayan Road, 800003 Patna, India



Contents

L. Linear Partial Differential Equations.
Elements of the Modern Theory
Yu. V. Egorov and M. A. Shubin
1

I1. Linear Partial Differential Equations
with Constant Coefficients
A. 1. Komech
121

Author Index
257

Subject Index
261





