
Nonlinear Dynamics and Systems Theory, 10 (4) (2010) 387–396

Synchronization of Chaotic Systems by the Generalized

Hamiltonian Systems Approach�

S.H. Fu ∗ and L.J. Pei

Department of Mathematics

Zhengzhou University, Zhengzhou, Henan 450001, PR China

Received: September 6, 2009; Revised: October 14, 2010

Abstract: In this paper, the generalized Hamiltonian system approach was applied
to the synchronization of chaotic systems. The synchronization is between the trans-
mitter and the receiver dynamics. The synchronization of several chaotic systems is
studied by the method, respectively. The numerical results are in very good agree-
ment with the theoretical analysis.
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1 Introduction

In the 17th century, the analysis of synchronization phenomena in the evolution of dy-
namical systems was a subject of active investigation [1]. Recently, the search for syn-
chronization has moved to chaotic systems. Synchronization of chaos refers to a process
wherein two (or many) chaotic systems adjust a given property of their motion to a
common behavior due to a coupling or to a forcing.

The first thing to be highlighted is that there is a great difference in the process
leading to synchronized states, depending upon the particular coupling configuration [1].
Namely, one should distinguish two main cases: unidirectional coupling and bidirectional
coupling. In the former case, one subsystem evolves freely and drives the evolution of
the other; in the latter case, both subsystems are coupled with each other.
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