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“Relativity, quantum mechanics, and chaos are three achievements of the twentieth 

century that will remain forever in the memory of science.” This statement was 

expressed by one of the scientists enthusiastic about scientific research, pointing to 

the great importance of chaos theory since its emergence. Indeed, chaos theory 

revealed new concepts that combine the strict determinism of the laws governing 

dynamical systems with an apparently random and complex behavior, which often 

manifests itself through fractal geometric structures. Motivated by this perspective, 

this thesis focuses on the study of chaotic and hyperchaotic dynamical systems, 

emphasizing both their theoretical and applied aspects. Advanced nonlinear tools are 

employed to analyze their fundamental properties, including equilibrium points, 

stability analysis, Lyapunov exponents, and bifurcation diagrams.  

 

The main contribution of this work is the development of several methodologies for 

hyperchaotification of chaotic systems into hyperchaotic ones. In addition, effective 

control strategies are designed and applied to suppress chaotic behavior, stabilize 

the systems, or guide them toward desired states. Furthermore, the electronic circuit 

realization of these systems is investigated to demonstrate their practical 

applicability.  

 

 

The validity of the theoretical results is confirmed through numerical simulations 

using MATLAB, Python and Multisim. The obtained results reveal the rich 

dynamical behavior of the proposed systems and demonstrate their potential 

usefulness in several practical applications, particularly in secure communications, 

cryptography, and nonlinear system modeling. 
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