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Abstract: In this paper, a new 3D chaotic system with three nonlinearities is in-
troduced. Basic dynamical properties of this new chaotic system are studied such
as equilibrium points and their stability, dissipativity and Lyapunov exponent, Lya-
punov exponent spectrum, Kaplan-Yorke dimension. Also, an adaptive integral slid-
ing mode control scheme is proposed for synchronization of the new chaotic system
with unknown system parameters based on the Lyapunov stability theory and adap-
tive control theory of this new chaotic system with unknown system parameters.
Finally, numerical simulations are presented to show the effectiveness of the proposed
chaos synchronization scheme using Matlab.
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1 Introduction

Chaos as an important nonlinear phenomenon has been studied in mathematics, engi-
neering and in many other disciplines. Synchronization of chaotic systems has become an
active research area because of its potential applications in different industrial areas [1, 2,
3]. For the first time chaotic synchronization was illustrated by Fujiska and Yamada [2] in
1983, then, Pecora and Carroll [3] in 1990, reported a new and very effective method for
the synchronization of two chaotic systems with different initial conditions. The control

∗ Corresponding author: mailto:fareh.hannachi@univ-tebessa.dz

c© 2020 InforMath Publishing Group/1562-8353 (print)/1813-7385 (online)/http://e-ndst.kiev.ua 38

mailto:fareh.hannachi@univ-tebessa.dz
http://e-ndst.kiev.ua

	Introduction
	Description of the novel chaotic system
	Basic properties
	Equilibrium points
	Stability
	Dissipativity
	Lyapunov exponents and Kaplan-Yorke dimension

	Synchronizing of the identical 3-D novel chaotic systems using integral sliding mode control

	Adaptive Synchronization of the Identical 3-D Novel Chaotic Systems
	Numerical simulations

	Conclusion

