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Abstract

The concept of Self-Excited and Hidden Attractors is considered
as one of the most interesting topics at the present time. This is due to its
importance in the classification of the non-linear systems and stability,

and its useful in many engineering applications and electronic circuits.

In this thesis, two Dissipative non-linear dynamical systems are
constructed. One of the system is four-dimensional and the other is five-
dimensional, using a strategy State Feedback Control relying on the
three-dimensional Sprott systems. The two proposed systems fulfilled
two conditions from the conditions introduced by Sprott in 2011 to
generate new systems. Where the two systems are characterized by
having the minimum number of terms compared to the available systems,
and it possessed a Self-Excited and Hidden attractors. Also, Multistability
of these systems with different initial conditions under the same set of
parameters is consider. Chose was handled in two ways: Anti-

Synchronization and Hybrid Projective Synchronization.

The results have been proven through theoretical studies and
numerical simulations of the dynamical properties of these systems which
include: Equilibrium Points, Stability, Dissipative, Lyapunov Exponent,
Lyapunov Dimension (Kaplan-Yorke Dimension) and Phase Portraits. It
means that each proposed systems may have different attractors (Self-
Excited and Hidden Attractors) depending on the value of the Parameters.
Then they achieve the characteristic of unfamiliar behavior, where both
Equilibrium Points and Lyapunov Exponent play an important and main
role in the classification of attractors and dynamical behavior
respectively. Also results were further validated by the relationship

between  Dissipative systems and  Lyapunov Exponent.
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