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Abstract: In this paper, a novel class of fractional-order hyperchaotic systems is
proposed. In order to control hyperchaos in these systems, an appropriate sliding
mode controller is also designed. Based on the Lyapunov stability theory, the control
scheme guarantes the asymptotic stability of the fractional-order hyperchaotic sys-
tems in the presence of uncertainty and external disturbance. Simulation results of
control design of fractional-order Liu and Lorenz hyperchaotic systems are presented
to show the effectiveness of the proposed scheme and stabilization of the systems on
the sliding surface.
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1 Introduction

The concepts of derivation and fractional integration are often associated with the names
of Riemann and Liouville, while the question about the generalization of the notion of
fractional-order derivative is older. Indeed, the history of fractional calculus goes back
more than three centuries. Recently, fractional calculus has attracted the increasing
attention of physicists as well as engineers in several fields of engineering science [1].
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