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A Novel Hyperchaotic System and Its Linear Feedback Synchronization

GAO Zhizhong
(College of Science, Anhui Science and Technology University, Fengyang 233100, China)

Abstract; A novel four-dimensional hyperchaotic system is reported. The phase diagram, bifurcation di-
agram and Lyapunov exponents spectrum diagram of the system are analyzed by means of numerical simu-
lations. Results show the new system takes on periodic, quasi-periodic and hyperchaotic dynamical be-
haviors as the new introduced parameter varies. And the range of hyperchaos is wider. Based on the Lya-
punov stability theorem, a linear pinning controller is designed to achieve the synchronization of the new
hyperchaotic system. Results demonstrate that the method is correct and effective.
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Fig. 1 Phase portraits of hyperchaotic attractors of system

(a) x-y plane; (b) x-z plane; (c¢) x-u plane; (d) y-z plane; (e) y-u plane; (f) z-u plane
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Fig.2  (a) Bifurcation diagram of the system, (b) Lyapunov exponents spectrum of the system
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Fig. 3 Phase portraits of system in z-u plane
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Fig. 4 Phase portraits of system in x-u plane
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Fig. 5 Synchronization error curve of two systems

] B
[1] WANG G Y, LIU J B, ZHENG X. Analysis and imple- (8]
mentation of a new hyperchaotic system [ J]. Chinese
Physics B, 2007, 16 (8) : 2278 —2284. (9]
[2] LIU C X. A new hyperchaotic dynamical system [J].
Chinese Physics B, 2007, 16(11) : 3279 —3284. [10]
[3] WANGJZ, CHEN Z Q, YUAN Z 7. The generation of a
hyperchaotic system based on a three-dimensional autono-
mous chaotic system [ J]. Chinese Physics B, 2006, 15 [11]
(6): 1216 - 1225.
[4] WANG G Y, BAO X L, WANG Z L. Design and FPGA
implementation of a new hyper-chaotic system [J]. Chi- (12]
nese Physics B, 2008, 17(10) : 3596 —3602.
[5] WUW]J, CHEN Z Q, YUAN Z Z. Local bifurcation a-
nalysis of a four-dimensional hyperchaotic system [ J]. [13]
Chinese Physics, 2008, 17(07) : 2420 —2432.
(6] XHHIE, % K/E BT ot Rt g5 [14]

PEAHTLT]. WrEE2E4R ,2009, 58(2) : 771 —778.

XA 08, — SHT BRI RGET]. Wadk,
2009, 58(7) : 4457 —4462.
A kR IR RS [V ] W E R,
2011, 32(5) : 65 - 68.
J R R, 2R, AR UK. — S DU 4k B A TR T AR S8 S
MRS D] 3241 ,2009, 58(3) : 1446 — 1455,
O, BRIGSR, 2 Ak, —H I gEaE B A IR
ARG o S gL BT, Yy i, 2008, 57
(3): 1493 -1501.
FEPEAR , 8 B, T 0L, 5. AN [RR DG R 45 0 ek o
BACERL—BOriE ], &G0 54,2011, 23
(3): 558 —561.
LIU L, SUY C, LIU C X. A new reversed butterfly-
shaped attractor [ J]. Non Sci and Numer Simu, 2006
(7): 182 - 188.
Rossler O E. An equation for hyperchaos [ J]. Physics
Letters A, 1979, 71 (2/3) : 155 —157.
WRCSR , B4R Lorenz RETIEIY SN 2770 br A2 5
B[ M]. Jbat . Bb2 i, 2003.





