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ABSTRACT

This work is a study of Chen chaotic dynamical system which can be

described by

T = aly—x)
y = (c—a)r—xz+cy

Z o= xy—bz
and a perturbed Chen chaotic dynamical system which is described by

T = a(y—w=)
y = (c—a)xr—zz+cy

2 w= gy = bz +dxr?

where x, y, z are the state variables and a, b, ¢, d are positive real parameters.
Firstly, we study the sufficient conditions of parameters which guarantee
that the equilibrium points of Chen chaotic dynamical system and perturbed Chen
chaotic dynamical system are asymptotically stable.
Secondly, we study methods for controlling chaos such as linear feedback
control and bounded feedback control. Both methods suppress the chaotic behav-

ior of perturbed Chen chaotic dynamical system to unstable equilibrium points.
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The stability of the equilibrium points are studied by Routh-Hurwitz criteria.
Numerical simulations of the obtained results are presented.

Thirdly, we present chaos synchronization of perturbed Chen chaotic dy-
namical system by using active control.

Finally, we present an adaptive control scheme for the synchronization
of perturbed Chen chaotic dynamical system when the parameters of the drive
system are fully unknown and different with those of the response system. The

sufficient condition for the synchronization has been analyzed theoretically.



