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This thesis investigates the modeling, analysis, and synchronization of 

fractionalorder chaotic systems, with a focus on memristor-based circuits. 
The central contribution is the design of a novel hyperchaotic memristive 

Chua circuit, which exhibits complex behaviors like multistability and 

mixed-mode oscillations. 
 

A generalized discrete version of the model is also developed. A key result is 

the implementation of modified projective synchronization between an 
integer-order hyperchaotic system and its incommensurate fractional-order 

counterpart, validated by numerical simulations. 

 
The work provides methodologies with promising applications in secure 

communications, cryptography, and the design of advanced nonlinear 

circuits.  
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