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Abstract

Chaos phenomenon and its treatments is done through two main
methods. Treatment i1s based on namely, Chaos control and chaos
synchronization.

First treatment:(Chaos control) use five different strategies:

Linear feedback control
Nonlinear feedback control
Nonlinear controller
Active control

Adaptive control
These strategies have been applied to several different dynamic systems.

In the first strategy, (linear feedback control), which includes three sub-
strategies (ordinary, dislocate, enhancing), in addition to speed strategy, which
all depend on the Routh-Hurtiz method in the extraction of positive feedback
coefficient. We dealt with two problems, the first problem is the contradiction
problem in the results of the previous works. And intensive studied have been
done to identified the causes of contradiction and the difference identifying the
best sub-strategy. The result is through the parameters play important role in
determining best strategy.

The second problem is a failure to achieve suppression in spite of the
availability of its conditions. We have proposed a new method that determines
the possibility of suppression or not when a positive feedback coefficient is
available. The proposed method was applied to six different systems of three-
and four-dimensional, and the results confirmed the accuracy and effectiveness
of this method.

In the nonlinear feedback control strategy, we found the cause of the
weakness in the performance of this strategy and work to reduce it, which
improved this strategy and made it equivalent to the first strategy (liner
feedback control).

In the nonlinear control strategy, which deals with known and unknown

parameters, and do not depend on a fixed rule in the design of control, we have
worked a survey and research to demystify how to choose the kind of
parameters whether known or unknown. We found through the research that

the proposed control and the Q matrix derived from the Lyapunov function is



the fundamental role in determining the quality of the parameters. The
unknown parameters are used when a Q is an identity or diagonal matrix,
while the known parameters are used in case the matrix Q is a non-diagonal.
The test was applied to hyperchaotic systems four and five-dimension. The
results show the validity and efficiency of this test.

In the phase of first treatment, we also used the Active and Adaptive
Control strategies to make the study comprehensive and we compare between
the five strategies and clarify the strengths and weaknesses of each strategy.

Second treatment: (Chaos synchronization), we discuss the most
important schemes in the synchronization:

. Complete synchronization
. Anti-synchronization
. Hybrid synchronization

In the complete synchronization scheme, we focused on the third
strategy (nonlinear control), and we suggested to use the Cardano method to
achieve synchronization in addition to using the Lyapuov method which it
adopted in all previous works in order to compare and verify between the two
methods.

The results show that the Cardano method is the best for achieved
synchronization, since the stability Lyapunov method need to construct an
auxiliary function (Lyapunov function), and may need to update this function
sometimes. At other times it i1s difficult for us to create a suitable auxiliary
function which leads to the failure of this method, thus, making the failure and
success of the method dependent on the additional auxiliary factor, in addition
to the control factor, while, the Cardano method dispense for this auxiliary
factor, which gives it extra strength compression of the stability of Lyapunov
method.

Due to the success of the Cardano method to realize full synchronization, it
used and applied in schemas of anti-asynchronous and hybrid synchronization,
The results proved their efficiency and their comparability compared to the

stability of Lyapunov.
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