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Dynamical Behaviors of a New 3D Chaotic System and Its Application

FU Muliang!, ZHANG Yong', ZHANG Guangyun?, SHU Yonglu®

(1. Department of basic teaching, Henan Polytechnic Institute, Nanyang Henan 473000;

2. School of Foreign Languages, Southwest Petroleum University, Chengdu 610500;

3. College of Mathematics and Statistics, Chongging University, Chongqing 401331)
Abstract: Based on the theory of dynamical systems , we have studied some dynamical behavior of a new chaotic system proposed by
Peng et al. We obtain the following conlusions about the new chaotic system: z axis is the invariant set of the system, the new chaotic
system has a chaotic attractor, the chaotic system has only one equilibrium point when ad+bd<ac, the chaotic system has three

2 2
a+(1l+b)d
__[a+@b)]
min{l,a,c}x(1+b)
the chaotic system for WYa>0,b>0,c>0,d >0.The global attractive sets presented in this article contain Yuan Hong’s result as
special cases. Base on the global attractive sets obtained in this paper, we can get the boundedness of all variables of the system when

is the global attractive set of

equilibrium points when ad+hd*>ac, x v zMx2+v2+(1+b (ZJF a j
(XY, 24y + (L b)| 2+
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t — +oo. Then the boundedness of all variables of the system is used to study chaotic synchronization of two chaotic systems based on
stability theory of dynamical systems. Two chaotic systems are global asymptotic synchronization by designing the proper controller
according to the theory obtained in the paper. Finally, we give the simulations about our results in the paper. Numerical simulations is
consistent with our computation.

Keywords: equilibrium points; invariant sets; boundedness of solutions; chaos synchronization; chaos control



