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Abstract

The concept of stability and the concept of chaos is one of the important
concepts in dynamical systems, which has attracted many researchers because of
the significant need for it in the promotion of many contemporary applications.
In this thesis, nonlinear discrete-time dynamical systems are presented, the first
i1s a two-dimensional system with a Self-Excited attractor and the second is a
two-dimensional system with a hidden attractor, and the third: a three-
dimensional system. The basic characteristics of these systems were analyzed by
fixed points , stability analysis fixed points by using the tests : (Characteristic
equation roots test , Jury test , Lyapunov function test)« as we found out that these
systems are unstable, and Newton Raphson's method was used to find the best
values for systems variables with the least possible error , and the time behavior
and phase space of the variables were found for each of the system and the
bifurcation diagrams of the bifurcation parameters were found . The chaos in the
systems was detected using tests : Lyapunov exponent , Lyapunov dimension, the
binary test (0-1), as we found out that these systems are chaotic .

Chaos was treated in two ways : Adaptive Control by creating an ideal control
unit with an unknown parameter, as well as using the feedback control technique
by creating a control unit that fits into the chaotic system. Adaptive control
technique was used in two-dimensional dynamical systems, stability and chaos
tests were performed on systems after control and the results obtained were good,
as the systems became stable and regular, while the three dimensional system,
stability and chaos was treated using adaptive and feedback control techniques,
chaos tests were conducted of the system after control and the results obtained
were better when treating the system using the adaptive control technique , and
thus it was concluded that the adaptive control technique is better in treating the

stability and chaos of the systems compared to the feedback control technique.



