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Abstract

The concept and the processing methods of chaos theory is the one of the most
interesting research topics at the present time and this because of the significant
need of this theory to promote a lot of present modern applications, especially in

the fields of secure communications and modern electronic circuits.

In this thesis, one of the techniques that utilized to process the chaos named
chaos synchronization addressed for treatment the nonlinear four-dimensional
hyperchaotic system, through using a nonlinear control strategy with Lyapunov
stability theorem, by examining and comparing the results of two types of
synchronization phenomena (projective synchronization and function projective
synchronization) in addition to the hybrid synchronization for both types. It was
based on scaling matrix to determine the type of phenomenon, in the case of the
elements of this matrix were equal numerical values the synchronization will be
classified as a projective synchronization, whereas those elements were different
values it classified as hybrid projective synchronization. Matrix elements may be
equal functions, then the synchronization classified as function projective
synchronization and called hybrid function projective synchronization if it has
different functions. In addition, it has been observed that the synchronization of
hybrid function projective synchronization is ideal in case of the scaling matrix

involved Trigonometric and polynomial functions.

The results addressed that the projective synchronization with all its states is
a special case of the function projective synchronization. Also, the increase of the
system's dimension has more possibility to apply more synchronization process
at the same time, as well as the use of a scaling matrix is more comprehensive. It
was noted that the periodic functions succeed in achieving secure synchronization

system, while polynomial function achieved better convergence.



