Dynamics of Continuous, Discrete and Impulsive Systems
Series B: Applications & Algorithms 10 (2003) 833-851

Copyright ©2003 Watam Press

ESTIMATION OF ATTRACTORS AND

SYNCHRONIZATION OF
GENERALIZED LORENZ SYSTEMS

Sara Deriviere and M.A. Aziz-Alaoui!

Lab. of Applied Mathematics,
Université de Le Havre,
BP 540, 76058 Le Havre cedex, FRANCE.
Fax (00-33) 2 32 74 43 14;

ICorresponding author, E-mail: azizQuniv-lehavre.fr

Abstract. In this paper, we will show how to obtain good estimations of attractors of a
class of dynamical systems called generalized Lorenz systems. We will then analyze the
synchronization of two linearly-coupled systems, and apply these results to the new chaotic
system we introduce here.
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1 Introduction

LaSalle invariance principle [6] is one of the most important mathematical
tools used to study the asymptotic behavior of dynamical system solutions.
Although most of its applications are concerned with the study of the system
equilibria, the LaSalle invariance principle is also used to study the synchro-
nization of the solutions to coupled differential systems, see [7], see also [2,3].

In this paper, we will establish theoretical results using this principle along
with one of its extended versions. Then, we will apply these results to study
the generalized Lorenz systems (GLS), see [1], estimate their attractors, and
analyse the synchronization of linearly-coupled GLS. Our study is organized
as follows. In Section 2, generalized Lorenz systems will be briefly presented;
in Section 3, estimations for their attractors will be given, and in Section 4,
the synchronization for coupled GLS will be analyzed. Numerical results
proposed use the new chaotic system, which we will introduce in this paper.

First of all, we will start by reviewing the LaSalle invariance principle.
Consider the autonomous differential system :
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