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Abstract

In this thesis, continuous-time dynamical systems are
presented, the first is a three-dimensional system and the second
is a new four-dimensional system. The basic characteristics of
these systems were analyzed by equilibrium points, stability
analysis, dissipativity, waveform analysis, Lyapunov exponent
and Kaplan-Yorke dimension. From these characteristics it turns
out that these dynamical systems are unstable and hyperchaotic.

Chaos was handled in two ways: Chaos control and Chaos
synchronization, where an optimal controller was created using
Adaptive Control technique with an unknown parameter,
showing that the results are good as the tracks of the dynamical
systems have become stable as well as the theoretical results and
graphs of the two dynamical systems before and after control
were compared.

Adaptive synchronization was illustrated for the three-
dimensional and four-dimensional systems, and the results
showed that the adaptive synchronization phenomenon achieved
good results.

As an application to the three dimensional system, an
electronic circuit was designed consisting of resistors,
capacitors, voltages and operational amplifiers. Following the
results obtained from MultiSIM10, it was found that the

designed circuit simulated the theoretical model well.
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