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CHAOS AND ADAPTIVE SYNCHRONIZATION
IN FRACTIONAL-ORDER GENESIO-TESI SYSTEMS*

Liu Xiaojun Hong Ling’
(State Key Laboratory for Strength and Vibration of Mechanical Structures ,
Xi'an Jiaotong University, Xi'an 710049, China )

Abstract The chaos and adaptive synchronization for a fractional-order Genesio-Tesi system with fifth order non-
linearity were investigated. The stability of equilibrium points was studied, and the necessary condition for doub-
le-scroll attractor existence in the system was satisfied. The bifurcation and an interior crisis from single-scroll to
double-scroll attractors were also found with the variation of derivative order. The minimum effective dimension
for the system to remain chaos is 2. 784 in commensurate-order case and 2. 793 in incommensurate-order case.
Furthermore, the adaptive synchronization of the system with uncertain parameters via back-stepping approach
was realized by designing appropriated controllers. Numerical simulations were carried out to demonstrate the ef-

fectiveness and flexibility for the controllers.
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