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ADbstract

This thesis addresses two main topics:

First Topic: This study introduces a novel class of uncertain fractional-order hyper-
chaotic systems subject to external disturbances. To suppress hyper-chaos in such
systems, a suitable sliding mode controller has been designed. The proposed control
scheme—grounded in the fundamental theoretical framework of Lyapunov stability
theory—ensures the asymptotic stability of these systems. The validity and e_ectiveness
of the designed controller have been confirmed through its application to fractional-
order Liu and Lorenz hyper-chaotic systems, supported by comprehensive numerical
simulation results.

Second Topic: This work proposes a four-dimensional memristor-based Chua

circuit, with a focus on analyzing its chaotic and hyper-chaotic behaviors using phase
portraits and Lyapunov exponent spectra. Given that chaotic phenomena are often
undesirable in practical applications—such as robotics and electronic systems, which
represent promising application domains for this circuit—our objective is to suppress
such behaviors. To this end, an adaptive control strategy is proposed, accounting for
unknown parameters in the model. The e_cacy of this strategy is rigorously established
theoretically via Lyapunov stability theory and validated practically through numerical
simulations, which visually demonstrate the successful regulation of the circuit
dynamics using the proposed adaptive control approach.
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