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Abstract

Given the increasing importance at the present time to generate high-
dimensional systems and classify their attractors in many fields, especially in
electronic and engineering circuits, this thesis addressed this vital topic, where two
non-linear systems, one four-dimensional and the other five-dimensional, were
derived from the three-dimensional Sprott systems, using a Coupling strategy. The
two proposed systems fulfilled the condition of simple systems according to Sprott
(2011) criteria, as they had the least number of terms. In addition, the Lyapunov
exponential sign of both proposed systems is: (+,+,0,—) and (+,+,+,0,—)
respectively, his indicates that the two systems have the advantage (n —2) +
ve LEs which is one of the important characteristics of these systems. Some
dynamic properties of these two systems were also studied, which included: Phase
Portraits, Equilibria Points, Dissipativ, Stability, Lyapunov Exponents, Lyapunov
Dimension and categorize its attractiveness to self- excited and hidden. In addition
to studying the concept of Multistability and synchronization in two ways,

Complete synchronization and Projective synchronization.

The numerical simulation using MATLAB 2020 program confirmed the validity
and accuracy of the theoretical and analytical results, which included the
congruence between: the value of the spacing with the sum of the Lyapunov
exponential, the proposed controls with the convergence of the paths to zero. The
simulation also showed through the Wolf's algorithm to find different and diverse

behaviors of both systems, which had a distinct effect in this study.



