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Abstract:

Chaotic systems possess unique and complex characteristics, with one of their most notable features
being extreme sensitivity to initial conditions. Even negligible differences in initial conditions can lead
to vastly divergent trajectories over time, making the study of their stability and performance a critical
research area. In this paper, a novel hyperchaotic system, derived from the extended hyperchaotic
Chen system, is proposed and comprehensively analyzed. The hyperchaotic behavior of this system is
verified by calculating Lyapunov exponents and investigating its open-loop dynamics. The increased
complexity of this system, compared to conventional nonlinear systems, makes it highly suitable for
secure communication applications by significantly enhancing network security and data protection.
Moreover, its inherent properties enable its use as a robust and reliable carrier system in
telecommunication networks. The dynamic behavior of the proposed system is thoroughly simulated
using MATLAB, and the results demonstrate the effectiveness and potential of the introduced method
in practical applications.
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Figure (1): States of the Chen system and the extended Chen system
60 80
———chen
40 — — = Extended chen 60
20 40
N
0 20
-20 0
40 -20
40 -20 0 20 40 40
200 80
100 60
0 40
N
-100 20
-200 0
-300 -20
40 40 -20 0 20 40

G ¥ (slad )0 (2 4l el 9 (92 e LBl (V) S5
Figure (2): States of the Chen system and the extended Chen system in 2D space
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