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Dynamical properties and synchronization analysis for

a complex nonlinear systems
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(Department of Civil Engineering, Lushan College of Guangxi University of Technology, Liuzhou Guangxi 545616, China)

Abstract: This paper introduces a new complex nonlinear system and studies their dynamic properties including the
invariance, dissipativity, equilibria of stability, Lyapunov exponents, chaotic behaviors, chaotic attractors, along with nec-
essary conditions for this system to generate a chaos. It is found that there are 2 or 4-scroll chaotic attractors for certain
values of system parameters. Chaos synchronization of these attractors is studied via the active control, and explicit expres-
sions for control functions to achieve chaos synchronization are derived. By using Lyapunov function, we prove that the
error system is asymptotically stable, and the control function can completely synchronize both the active system and the
response system.
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Fig. 1 Dependence on the initial conditions for two computed

solutions of equations (3)
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Fig. 3 Synchronization errors of systems (13) and (14)
(solutions of system (18))

4 451 (Conclusion)

ARG T — Plopn TR v 2 AR 1 R G 0T 1R
Q)INBN 1 2247 A KA I HR. 1 i (1) STk o,
TV T T XA R AL LR T4 T INBh T
EAT N AEVF 2 EEN TRENH T EAHE R R
g, WAEIEAE h, U I AR Gl 5 | N AR )]
DL D0 A% A 2 0045 B & e bE. Tl i 9%
RGNS AR R IR AR M FERUME . Tl AR
P+ Lyapunovfig 20 W4T A AR 51 1), £33 T
% ARG AR ) Wb A A G IR EE IR B RGN
Wi N, 2R 48 1R O R, 15 21 1 TR AL () 20 f) 42 o) e 4 (2 =X
ik 3. Lyapunov ek Z 5 ik B, R3] 2 48 Al B 5
20 RV [R] 2 i 22 A W A A 114D, 428 ¥ o 25 mT LA
KB RGN Y. R G850 4 A2

2 ik (References):

[1] NING CZ, HAKEN H. Detuned lasers and the complex Lorenz equa-
tions: Subcritical and supercritical Hopf bifurcations [J]. Physical Re-
view A, 1990, 41(6): 3826 — 3837.

[2] RAUH A, HANNIBAL L, ABRAHAM N. Global stability properties
of the complex Lorenz model [J]. Physica D, 1996, 99(1): 45 — 58.

[3] LIU W B, CHEN G R. A new chaotic system and its generation [J].
International Journal of Bifurcation and Chaos, 2003, 13(1): 26 —
267.

[4] SUN J. Impulsive control of a new chaotic system [J]. Mathematics
and Computers in Simulation, 2004, 64(6): 669 — 677.

[5] LUJ, CHEN G, CHENG D, et al. Bridge the gap between the Lorenz
system and the Chen system [J]. International Journal of Bifurcation
and Chaos, 2002, 12(8): 2917 — 2926.

[6] ELABBASY E M, AGIZA H N, EI-DESSOKY M. Global synchro-
nization criterion and adaptive synchronization for new chaotic sys-
tem [J]. Chaos Solitons Fractals, 2005, 23(10): 1299 — 1309.

[7] LIU W, CHEN G. Can a three-dimensional smooth autonomous
quadratic chaotic system generate a single fourscroll attractor [J]. In-
ternational Journal of Bifurcation and Chaos, 2004, 14(4): 1395 —
1403.

[8] MAHMOUD G M, ALY S A, FARGHALY A A. On chaos synchro-
nization of a complex two coupled dynamos system [J]. Chaos Soli-
tons Fractals, 2007, 33(1): 178 — 187.
[9] ZWeht, Bk 22, k. FERAEEOE SOBtEH g IRl R 2P

AL RIS 5 R A, 2003, 20(6): 889 — 893.
(WU Xiaoqun, LU Jun’an, XIE Jin. Control unified chaotic system to
equilibrium points using sampled data feedback [J]. Control Theory
& Applications, 2003, 20(6): 889 — 893.)

[10] 5KHEFSy. HOR Bk i 2 MR R GRS (0], 6188 5 Y
1, 2010, 27(2): 226 — 232.
(ZHANG Qunli. Synchronization of multi-chaotic systems via ring
impulsive control [J]. Control Theory & Applications, 2010, 27(2):
226 -232.)

[11] A&, BOGHT, F540%. TRIE B R A RS (7). 26 5
FH, 2007, 24(5): 795 - 798.
(SONG Yunzhong, ZHAO Guangzhou, QI Donglian. Constrained
control of chaotic Lu system [J]. Control Theory & Applications,
2007, 24(5): 795 —798.)

[12] K=, BRI, 350k, Je TR MU IR AR Ze v T 2 0 25 (3] %
HHIELE 58, 2007, 24(4): 561 — 564.
(SONG Ying, CHEN Zenggiang, YUAN Zhuzhi. A nonlinear pre-
dictive controller based on chaos optimization [J]. Control Theory &
Applications, 2007, 24(4): 561 — 564.)

[13] UCAR A, LONNGREN K E, BAI E W. Synchronization of the uni-
fied chaotic systems via active control [J]. Chaos Solitons Fractals,
2006, 27(5): 1292 — 1297.

Y @A

WEE  (1965-), B, LA 50, &%, Hurwrse sk 34k
M IR R SE, E-mail: ghc410603@ 126.com;

ZEL05E (1981-), B, VR, HHTRFFT s n) ok AR 2tk il 15

71%, E-mail: cnlihongyuan@gmail.com.



