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Abstract

This paper presents the existence of Si'lnikov orbits in two different chaotic systems
belong to the class of Lorenz systems, more exactly in the Lu system and in the
Zhou's system. Both systems have exactly two heteroclinic orbits which are
symmetrical with respect to the z-axis by using the undetermined coefficient method.
The existence of the homoclinic orbit for the Zhou's system has been proven also by
using the undetermined coefficient method. As a result, the Si'lnikov criterion along
with some technical conditions guarantees that Lu and Zhou's systems have both
Smale horseshoes and horseshoe type of chaos. Moreover, the geometric structures of
attractors are determined by these heteroclinic orbits. (C) Y+ Y Elsevier Inc. All rights
reserved.
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Abstract

This paper investigates the problem of chaos control and synchronization for new
chaotic dynamical system and proposes a simple adaptive feedback control method
for chaos control and synchronization under a reasonable assumption. In comparison
with previous methods, the present control technique is simple both in the form of the
controller and its application. Based on Lyapunov's stability theory, adaptive control
law is derived such that the trajectory of the new system with unknown parameters is
globally stabilized to the origin. In addition, an adaptive control approach is proposed
to make the states of two identical systems with unknown parameters asymptotically
synchronized. Numerical simulations are shown to verify the analytical results.
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Abstract

This work investigates modified function projective synchronization between two
different hyperchaotic dynamical systems, namely, hyperchaotic Lorenz system and
hyperchaotic Chen system with fully unknown parameters. Based on Lyapunov
stability theory, the adaptive control law and the parameter update law are derived to
achieve modified function projective synchronized between two diffierent
hyperchaotic dynamical systems. Numerical simulations are presented to demonstrate
the effectiveness of the proposed adaptive controllers.
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Abstract
This work presents hyperchaos synchronization of two identical hyperchaotic systems
and of two different hyperchaotic systems by using active control. This technique is
applied to achieve hyperchaos synchronization for hyperchaotic Lu system and for
hyperchaotic Chen system, also, is applied to achieve hyperchaos synchronization
between hyperchaotic Lu system and hyperchaotic Chen system. Numerical
simulations are shown to verify the results. (C) Y+ +1 Elsevier Ltd. All rights reserved
KeyWords: CHAOTIC SYSTEMS; ADAPTIVE SYNCHRONIZATION;
FEEDBACK-CONTROL; LORENZ SYSTEMS; ACTIVE CONTROL; CHEN
SYSTEM
Published in : CHAOS SOLITONS & FRACTALS Volume: YV Issue: Y Pages:
¢le-tve DOI: V+.Y+VV/j.chaos.Y++1.+3.+ ¢ Published: JUL Y+ +A

References:

[Y] Chen G, Dong X. From chaos to order: methodologies, perspectives and
applications. Singapore: World Scientific; Y394,

[Y] Pecora LM, Carroll TL. Driving systems with chaotic signals. Phys Rev A
149);¢£:YYVE,

[Y] Bai EW, Lonngren KE. Synchronization of two Lorenz systems using active
control. Chaos, Solitons & Fractals Y44VY;A:0),

[¢] Ho M-C, Hung Y-C. Synchronization of two different systems by using
generalized active control. Phys Lett A Y+« Y;¥+V:€Y¢,

[°] Huang L, Feng R, Wang M. Synchronization of chaotic systems via nonlinear
control. Phys Lett A Y+« £;¥Y:YV)Y,



[1] Chen M, Han Z. Controlling and synchronizing chaotic Genesio system via
nonlinear feedback control. Chaos, Solitons &

Fractals Y+ +Y;VV:V.4,

[V] Liu F, Ren Y, Shan X, Qiu Z. A linear feedback synchronization theorem for a
class of chaotic systems. Chaos, Solitons &

Fractals Y+ Y; Y:VYY,

[A] Yassen MT. Controlling chaos and synchronization for new chaotic system using
linear feedback control. Chaos, Solitons &

Fractals Y+ +2;Y1:9)Y,

[1] Shahverdiev EM, Sivaprakasam S, Shore KA. Lag synchronization in time-
delayed systems. Phys Lett A Y+ +Y;YaY:¥Y.,

[V*] Shu Y, Zhang A, Tang B. Switching among three different kinds of
synchronization for delay chaotic systems. Chaos, Solitons &

Fractals Y+ +0;YY:07Y,

[YV] Yassen MT. Adaptive control and synchronization of a modified Chua’s circuit
system. Appl Math Comput Y+ +V;)¥e:) VY,

[VY] Lian KY, Liu P, Chiang TS, Chiu CS. Adaptive synchronization design for
chaotic systems via a scalar driving signal. IEEE

TransCirc Syst [ Y+ Y;£3:\V,

['Y] Yassen MT. Adaptive synchronization of two different uncertain chaotic
systems. Phys Lett A Y++2;YYV:YYeo,

[Y¢] Liao T-L, Lin S-H. Adaptive control and synchronization of Lorenz systems. J
Franklin Inst Y444;YY1:4Yoe,

[Ye] Li C, Liao X, Zhang R. A unified approach for impulsive lag synchronization of
chaotic systems with time delay. Chaos, Solitons

& Fractals Y+ +0;Yo:V Y\ VY,

[Y1] Itoh M, Yang T, Chua LO. Conditions for impulsive synchronization of chaotic
and hyperchaotic systems. Int J Bifurcat Chaos

Yeod; VY00,

[YY] Bu SL, Wang SQ, Ye HQ. An algorithm based on variable feedback to
synchronize chaotic and hyperchaotic systems. Physica D

YooY:)tesgo,

[YA] Chen S, Hu J, Wang C, Lu” J. Adaptive synchronization of uncertain Ro™ ssler
hyperchaotic system based on parameter

identification. Phys Lett A Y+ +£;¥Y):00,

[Y4] Park JH. Adaptive synchronization of hyperchaotic Chen system with uncertain
parameters. Chaos, Solitons & Fractals

Yo ~°;Y'\:°\°‘\_

[Y+] Yan Z. Controlling hyperchaos in the new hyperchaotic Chen system. Appl Math
Comput Yo ~°;\'\/\;\\'V‘\_

[YY] Chen A, Lu J, Lu” J, Yu S. Generating hyperchaotic Lu" attractor via state
feedback control. Physica A Y+ +7;¥1&:) .Y,

On hyperchaos synchronization of a hyperchaotic Lu system
Author(s):
Yassen, MT (Yassen, M. T.)
E-mail Address: mtyassen@yahoo.com
Mansoura Univ, Fac Sci, Dept Math, Mansoura Y2211, Egypt



Abstract
This work presents hyperchaos synchronization of two identical hyperchaotic Lu
systems. In this study three methods are applied to achieve hyperchaos
synchronization. The sufficient conditions for achieving synchronization of two
identical hyperchaotic Lu systems are derived by using Lyapunov stability theory.
Numerical simulations are presented to demonstrate the effectiveness of the proposed
hyperchaos synchronization schemes. (¢) Y+ +V Elsevier Ltd. All rights reserved.
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