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Abstract

The high dimensional hyperchaotic dynamical systems are of great
interest, especially after the development of methods of penetration of data and
for sites with limited access. These dynamical systems are used in encryption
so that it is very difficult for the hacker to decrypt. Sprott in 2011 mentioned
three conditions for accepting a study for a new chaotic system, the third
condition included the creation of a system that would be simpler than the
existing systems, and this is what encouraged us to do this work.

The present thesis deals with the construction of four simple 6D and 7D
hyperchaotic systems via two different strategies, the coupling and the state
feedback strategies. These systems are considered as simple systems due to the
fact that the total number of terms for 6D and 7D are 13 and 15, respectively,
which are values that have not been obtained so far. Some properties of
dynamical systems such as dissipation, stability, equilibrium points, Lyapunov
exponents, Lyapunov dimension, symmetry, sensitivity, classification of their
attractors to hidden or self-excited are done too. The study of coexistence, as
well as the study of synchronization, is either complete synchronization or
hybrid projective synchronization. Finally, electronic circuit diagrams using the
Multisim-14.2 platform are performed for these systems. All systems were
simulated using the Matlab-2020a platform, where the results of the experiment
proved to be compatible with the theory such as the divergence with the
summation of Lyapunov exponents, as well as the convergence of the paths of

the synchronization errors system to zero.
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