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chronization for four-scroll attractor with fully unknown

BIFURCATION AND SYNCHRONIZATION CONTROL OF A
FOUR-DIMENSION HYPERJERK SYSTEM *

Jiang Lishuang' Li Jing'" Zhang Wei’
(1.Faculty of Science, Beijing University of Technology, Beijing 100124, China)
(2.Faculty of Materials and Manufacturing , Beijing University of Technology, Beijing 100124, China)

Abstract The aim of this paper is to investigate bifurcation and chaos routes of a four-dimension hyperjerk system with
double-scroll attractors, and to design an adaptive feedback controller to realize global exponential synchronization. The
chaotic characteristics are revealed via phase diagram, Poincaré map, bifurcation diagram and Lyapunov exponents
spectrum. It is concluded that the system achieves chaotic state through inverse period-doubling bifurcations and large
amplitude periodic oscillations. Based on bifurcation theory and perturbation method, the exact relationship between the
parameters at the bifurcation point is established. We further analyze stabilities of bifurcated periodic orbits and their ap-
proximate solutions. By using a adaptive synchronization technique, a scheme to realize complete synchronization of cha-
otic systems is proposed. Numerical simulations demonstrate that the proposed mechanism is feasible and effective. This

work can provide a theoretical reference for practical applications of such system in the field of chaotic encryption.
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