556 445 2 1 2008 4E 6 A
1672-6553/2008/06(2)/1304

B EEE R

JOURNAL OF DYNAMICS AND CONTROL

Vol. 6 No.2
Jun. 2008

— RSB MEREREN XET

XNEL REK

R R 2 Tl TF LA TR B i, R 2 066004)

WE X ZERMARS, W T SECR M BRIER G R LR P FET lyapunov £35E P 7€ AN 38 I 4
7530, e T S RS R AR A AT R S K2 R T ECR A BRI vE R S, PR
UERA 7% 05 T DLEDETERE AR SRR B 19 SR A2, 9 BT AR R G AR H S 4 BE R — 2

WE T2 A S
KR JOARMAES,

5l

i

TR IE ZR G0 W AR S BURE , WA 153 423
AT T8 T 2R 0 AR PR3 B AR 2 AN A O TR T
A8 A R L AN RERY , B M Pecora Fll Carroll
F 1990 4 gy vk 5 TR 00 SR s — me R[] A
IR A O A S BB R
IR A B B T AN 2 4 B A A
T HR S T 45 AN [R) A Y0 Jol 45 1l 5 YR W) 25 09 O
W B SO K 2 % RIS S8 e RNR T
R TR MR FIRME RGN LIRS
AR/, TAESCPR B bt SR RS
HAEAEE KA LR E, T LR A fg
EHRH T @i AR S IR R G )
SR S AT S B .

AN T — I T RES IR AR
AT i B XHR 8 J) 2% R G S HOR F N
O, AR lyapunov R g MEHEIE , 4 T IRl 2
iR e B VR AL} S v W L S R VA o
FHARTE RS, I TR RS LRI
1 @R

X FIEWA B RGEWT

x=G(x) (1)

y=6G(y) (2)
HrfrxeR",y e R" ARGEWRE N H, G:R"—>R"
S ARZ M 1) e pR AR, AR

2007-12-06 YL B|%5 1 5 ,2007-12-20 i F &R

Lyapunov FGEPEERE, S5l

limy (1) — (1) =0 (3)
TR SE (1) HI(2) 7 SR, Ho o Sy LU

TEASCH SRR E IR R AT X
[, 3 124 R 50 (1) F(2) WTLAE Sy

x=f(x) +F(x)O (4)

7=f(y) +F(y)O +u (5)
HihxeR" ,ye R HAGKIRE I, fe R Fe
R™",0 e R FRMMSE I, 0 e R RS
Kt O WRTHE, u e R R RBEEH 28 FR
(4) 30A1(5) 2053 5K UK 5 2R G R FR 5L

B (4) A(5) A 3, A
e=y-—av=f(x) +F(y)0O -

af(x) —aF(x)0O +u (6)

MR E 1, AT S SRR IR R G ) ]
A )BT AL 1 SCIR] A 15 2 2 95 18 B A5 1 37 0 7
SEVERNEL B, R ATH B R 0P 2 6 ) I

AR u FISEAE R O, 8 (6) F7E J5
UERAE , BRI, 2 45(5) RIBKEN R 46(4) )~ Xl
I TSRS (4) AR RS (S)
R, R SR 28
u=—f(y) +af(x) -

[F(y) —aF(x)]0 - e (1)
SR EE R
&= —(F(y))'e (8)

MR GE(4) FI(5) ) LR, A >0 i 4
HERH  JEHX Lyapunov pRZCH



24

XUtE A4 — RS HORIE IR R G LA 131

R SV WX
V—Ze e+2@@

Hb o=0-06.
X} Lyapunov pR%L V 3K, WA

V:%(éTe +e'e) +

%(é"‘m@"é) (9)
$(6),(7),(8) XA (9) K, 7T LI15 3

V=2 (O (F()) " -2 )e +
%eT(F(y)@—)\e) +%< —e"F(y) 6 -

@T(F(y))Te) = —)dele<0

HF VIREER, V2 0ER, M4 Lyapynov
R M B, 1 IR 22 (6) 22 78 JE A I A
s BNIR ) 22 46 (4) R R R 45 (5) 1 SLIR 4, 3F

=

[\°]

SPAHEFREREN XEE

R, TERITSE IR D B A2 1 A S 1%, Chen 1 Lee
G T —DFNRIE RS, IR R GBI A5 Dy

X, = ax, —x,%,

%, = bx, +x,%,

%, =cxy + (1/3) 2%, (10)
Hxy,x, 0, RRGEHRE L/ a,b,c ZRER
=ANBEUSEEE N a=5.0,b= -10.0,c= -
3.8, WIME %)%, ,%, 1" =[0.5, -1.0,1.5]" i}, &
Ge(10) FFAE a1 s e s | 5

K1 RGIREW ST

Fig.1 The new system chaotic attractor

APRE(10) e (4) B,
x=f(x) +F(x)0O (11)
Hebx=[x,,0,2,]" RRGMRE R, f(x) =

— X,y x, 00 a
X%, JF(x)=|0 x, 0[,0=|b1,0 KK
(1/3)x,x, 0 0 x c
MBS . (1) LR E) R 4.
e 1 R 48 A] AR R
y=f(x) +F(y) O +u (12)
Hey =0y 5.yl BREMRERE,f(y) =
~ )23 yy 00 a
V1% F(y) =0y, 0,0=]b B
(1/3)y,y, 0 0 y, ¢
a, by e, RS a,b, e WASTHE, u=[u,,u,,
uy 11O A

ARG E B 1, e P A
u=—f(y) +of(x) =[F(y) —aF(x)]O - Ae=
—ae, +eye; +on,es +axse, + N, — ax,x; — Ae,
—be, —e e, — e, —axse, — 00X, Xy + QX X5 — Ae,
—ce; — (1/3) (eje, + ax,e, + ax,e, +

o’ x,%,) + (1/3) ax,x, — dey

(13)
SR 3 R
_ ~ e
O=-(F(y)'e=| -ye, (14)
~ Y363

PRI, A ) A il 4 (13) A28 A 3l A
(14) PERE 38l R S8 (1) MM R R SE(12) )
XA

3 HERMER

BUEPTE AR A K b =0.0001 4 P9 By -
Jeak PE 3 Oy ik, Bk 3h R g8 (11) 2RI B 3R 58
(12) RV TE S 0K x, = (0.5, -1.0,1.5]7,
yo=[-11.5,2.0, -12.5]".

BHAEH B BIRIEIY 0, = [4.8,12.7,5.
1], 30X =20, % a = — 1 i, P4 RS [
M TSI B R ), A ZL P DL 2,2 o = 2
A7 2P DI 3, AIET 2 T 3 AT LA L R
FE ) A(12) BT S, ) R4
R e=[e,e, e, ] PRSI TZ. [ 4 FIE S 4
T SRR, K T BRI o, b, e, B
25 ] R R S T 9 L5 a4 b e



2

Fig.2  Generalized Synchronization errors with scaling factor
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Fig.3 Generalized Synchronization errors with scaling factor
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Fig.4 Estimated parameter with scaling factor
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Fig.5 Estimated parameter with scaling factor
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GENERALIZED SYNCHRONIZATION FOR A CLASS OF CHAOTIC
SYSTEMS WITH UNKNOWN PARAMETERS

Liu Fucai Song Jiaqiu

(Key Lab of Industrial Computer Conirol Engineering of Hebei Province ,Yanshan University , Qinhuangdao 066004, China)

Abstract The generalized synchronization for a class of chaotic systems with unknown parameters was proposed.
Based on Lyapunov stability theory and adaptive control method, the expressions of the adaptive controller and the
updating rule of parameters were given. A new chaotic system was taken as an example to illustrate the effective-
ness of this method. It is proved theoretically that this method is feasible. Numerical simulations show the effec-

tiveness of the adaptive control technique.
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