BH AL R A

o5 xx 5 x ] Vol. xx No. x
xxxx & x H Control Theory & Applications XXX. XXXX

N EHS: 1000—xxxx(xxxx)xx—0000—00
— A=Y AR R G K RS Bl S H A5

WM

(L BHITVE 2 Be Py 2R, I/ 22BH 455000)

FHE: 0 A BRSO T — A = 4K LorenziR il RS I AR D) ) R vk, I i B 07 2L AR
K& Poincare} [fil AN Sh LW T T XA RAMRIAT N RIG, W A28 R85 F F Lyapunovfa $it . 73 X
B AT T 1% R GRS | T IO R, @3 H S50, KA S 3T LIS B ol

KEBIA: HKLorenz REE; VR $EHI S R

hE 5 ES: TP273 0415 XEAFRIRED: A

Chaotic movement and its control of a three-dimensional nonlinear

system
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Abstract: Some basic dynamical properties of a three-dimensional Lorenz-like chaotic system are analyzed by means of
numerical value calculating and theoretical deducing, the chaotic behaviors of the chaotic system is studied via numerical
simulation, phase diagram, Poincare mapping and power spectrum. A controller of the Lorenz-like system is constructed
further, the forming mechanism of the chaotic attractor is studied by Lyapunov exponent and bifurcation diagram, the

chaotic movement of the Lorenz-like system can be controlled well by changing controls parameter.
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Fig. 1 typical chaotic attractor of the system(2) with

a = 25,b = 1.8, ¢ = 18, x-z plane phase portrait
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Fig. 2 Time-series diagram(a), phase portrait(b), Poincare
mapping(c) and power spectrum(d) of the system(2) with
parameters a = 25,b = 1.8,¢ = 18
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parametersa = 25,b = 1.8, ¢ = 18 and vary-
ing controls parametere, e € [0, 60])
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Fig. 3 Lyapunov exponent spectrum(a) and bifurcation
diagram(b) of the system(2) with parameters

a = 25,b = 1.8, c = 18 and varying controls parameter e

TEE S Z Beh T E W KWL HE T, Ze =
26I, R GUQ)XT I AT B W AR 7S, A A P
G RA Y RERARFRYE, Me = 28I, RGN
N HIAT RS s, ey, Wl r e wi A
AT IETE, RS KT S MeRe = 30,
ARG T |7 K AL A% 439 0 St R
Kl6EoR T R ZE () AMI2iE5) .

70

60

50

30

20

10
-30 -20 -10 0 10 20 30
X

K4 4Z8a=25b=18c=18,e =26l %K
4(2)HIx-z T~ T A8 &
Fig.4 x-z plane phase portrait of the system(2) with
parameters a = 25,b = 1.8,¢c = 18,e = 26

70

60

50

40

30

20 v * . *
-30 -20 -10 0 10 20




2B x W

it A =R R SRR B R SR 5

K5 4Z¥a=250b=1.8c=18,e= 28It %
48 (2)Ix-z T~ T A7 P
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parameters a = 25,b = 1.8,¢c = 18,e = 28
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Fig. 7 Lyapunov exponent spectrum(a) and bifurcation

diagram(b) of the system(2) with parameters

a = 25,b = 1.8, ¢ = 18 and varying controls parametere
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