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Preface

This volume contains the lecture notes written by the four principal speakers
at the C.I.M.E. session on Dynamical Systems held at Montecatini in June 1994.
A goal of the session was to illustrate how methods of dynamical systems can
be applied to the study of differential equations. And indeed the reader will
find discussed in these notes a broad range of techniques recently developed
in dynamical systems theory together with numerous applications to problems,
both conceptual and specific, in ordinary and partial differential equations.

The lectures were delivered in the format of mini-courses of six hours each
by Prof. Genevieve Raugel of the Universite de Paris-Sud, Prof. Konstantin
Mischaikow of Georgia Tech University, Prof. Christopher Jones of Brown Uni-
versity, and Prof. Ludwig Arnold of the Universitiit Bremen. They were at-
tended by scholars from Italy and several other countries; their good-natured
and active participation was essential to the success of the session.

As the reader will discover, the content of each of the courses is very rich.
The remarks which follow are for purposes of general orientation only. For an
adequate outline of the material in the courses the reader is referred to the
statements written by the speakers themselves.

Prof. Arnold outlined a theory of random dynamical systems, discussing
foundational points and applications to ordinary differential equations with ran-
dom coefficients. He gave results on invariant manifolds and normal forms, and
among other applications considered the breakdown of stability of a fixed point
in certain differential equations with stochastic coefficients.

Prof. Jones reviewed the approach to singular perturbation theory recently
developed by him and his collaborators. This approach is based on certain
fundamental structure results of Fenichel together with the "exchange lemma" .
These matters and other were thoroughly discussed and numerous applications
were given.

Prof. Mischaikow defined the Conley index of an isolated invariant set in a
flow, then went on to consider the nature of the corresp onding Morse sets and
the set of connecting orbits. He reviewed a recent application of the Conley
index theory: a proof of the existence of chaos in the Lorenz equations for
certain parameter values.

Prof. Raugel considered recent work in the theory of partial differential
equations and their singular perturbations. In particular she discussed partial
differential equations in thin domains and the semi-continuity properties of at-
tractors for such equations. She illustrated the theory by applications to the
damped wave equation, the Navier-Stokes equations, and others.

Thanks are due to the main lecturers for the care they took in preparing their
courses and for the speed with which they readied their notes for publication.
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Thanks are also due to the six other participants of the session who delivered
single lectures. Unfortunately it was not possible to publish their contributions
in this volume. However a list of the titles of their lectures is given in the
succeeding pages.

Finally, all participants, and especially the organizer, are indebted to the Di­
rector of the C.I.M.E., Prof. Roberto Conti, the Secretary Prof. Pietro Zecca,
and to the C.I.M.E. staff for cooperation manifested in many ways.

Russell Johnson
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