FOERE2H 2011 4£6 A
1672-6553/2011/09(2)/131-4

B EEE R

JOURNAL OF DYNAMICS AND CONTROL

Vol.9 No.2
Jun. 2011

Lorenz 2%t 5 Rossler RGN R E ¥ E S

ot AR

ORI TR A B2 g, K 030024)

WE W9 T AEESH) Lorenz REEHN Rossler G454 [F] 2 (A8 24T Lyapunov 2 PEELIE , R H
EFE B ) PR 15 S e A R AR G ] A5, I ELR RS ASE DL R B 8 B8 f0 AT R

XA MRS, FEIFEE, AENFESE,

51 &

Zeab i JU AR R R TRIE R B v AR E
LA T E RN, [ M 1990 4 Peco-
ra I Carroll £& H T VR G445 1] 1) J5 ST 76 B fi 75
DASEELLIRL L], A4 T 45 PR g il [ 25 o7
B0 ARG BaE R R, SRR S A5t R A Bk e
()25 4. A2 S B o FH o R VR ) 25 9 ol g FH £
FRAE T, T RE A AR PR A T RE , BDTE &
Sk A R E BRI RS S T % |, &5 2
P Ja PR R A TR ke B 5 =R, A2
SR R R AMTIXF RZSHTRTE R GAE T K2R
FABSETE S BR A WG HAETE B 1 2 R A5 iR T R
4, BRI T S 2 A TR o ) [R) 20 W 9 gl 1 1245 30 5
TNz B E AR

Lorenz RGAE N S WIRTE RS — H KA
Z AT, SOk [ 2 ] i Bt AR L MRS B it
Pl #5453 2 T IR Lorenz R %5, SCHK[3 ] LT
Lyapunov e g IS , BF5E T HAT 4 DMAHIE S5
(BRI Lorenz RS04 B 31 N [F] 25 (] . JX 2615138
{142 T A ) 45 49 1) T 3ok 2R 49 76 S () 0 (LIS ) )
W, KT ARF R G Z 8] [R5 A 5 AR XA D, By
AN HFFAEARI SR UL S S BOR BE R 8. SCik([ 4 ] WF
55T —KH ) 4RI RS Lorenz Fil Rossler £
G LRI, SCHRES 192 T Rossler 240558
—IRIE RS T A A X TAER WA SLHES
B TG DL T TR 2R 50 1Y) 5 245 44 7] 25 [) .
A EZRM ENF L, B AL RIS Lya-
punov FEUE MEHIE , SEIL T FESE TR AR TGN T,

2011-01-08 Y F|45 1 F5,2011-01-30 Y 2| & .

Lyapunov fg € P&

Lorenz 1 & 4t Fil Rossler {1 R 4 1 57 45 44 [F]
IR Matlab #0652 28 A7 U 07 210, 3
E T [R5 A R
1 Lorenz iBii 2%t 5 Rossler ;R R G HI[E S
1.1 Lorenz &Z% 5 Rossler RERIESE &

N T SEE Lorenz %85 Rossler RS 6] 4T
H L RATTEI Lorenz R4 NIRS) RS
9'C| = a(xl - X, )

Ky = —X, %3 +7%, — %, (1)

Ky =x,%, — bxs

LA Rossler 2848 b Wi b 2 55 -

1= (0 +y) +u

{yzy1+cyz+uz (2)

J3=—d+(y —e)ys +uy
A2) PGIA T HEM B w,,wy ,uy, 9T E 12
PRECISEL R GE (1) 5 (2) BRI, dr (2) 980 (1) %
PRI ARG

é,= —e,—e;—ax, +(a—1)x, —x; +u,
é,=e, +ce, +x,x; —(r=1)x;, + (c+1)x, +u,
éy= —d+(y, —e)e; +xse, +x,205 —x,%, +

(b-e)x; +uy

(3)
e, =y, — a8 A BREANE
u, =ax, - (a-1)x, +x, +V,
u, =(r=1)x, —x;2; - (c+1)x, +V,
Uy = —x,%; +2,%, — (b —e)xy —y,e; —x5e, +V,
(4)



132 B %5

2011 445 9 %

e (O MRA)  IRERGN

é,=—e,—e;+V,
é,=e +ce, +V, (5)
éy= —ee; +V,

WERG(S) e— ARG, HAEHEA V., Vs,
V, HIRZEIRT e e, 05 I RREL, HBIX LT 1 g 5
BUERSGE, Xt AT I KIS e ey 65 WELT 0,1X
HLW] Lorenz 2485 Rossler ZGEILF] T 5) [
B XET VLV A Z R ATRE AR

V, €
V, |=A] e,
Vs €3

A N 3 x 3 WO, T MR R G RE
TGP PRI OUER , B S5 R G BT A FEAE(E
HAT . A B A 9 in M e,

-1 0 0
A{—l -c-1 0 ]
0 0 e—1

TEXFRERE T, IR ARG (S) HARME -1, -1,
=1, X R R B T 9F RIIR IR e,
e,,e; YUELE) 0, AT iA F| Lorenz £ 45 Rossler &
G EBhE .
1.2 Lorenz %5 Rossler ZERIBENEHHiE—
S SCHRE) FR G (1) i B R 58 (2) BRI 22
He =y —x, AR e, (i =1,2,3) B a] 4978 £k 1
BT, R RGER S 1 [R5 5 75 WA ik
B FEL AR A S E a,b,c,d, e, ERHM,
FFE2) (1), 8] EAF SR ZES) ) RS (3).
FE L X TAEMRIIG A, Y LA &N
B =ke, (k N0 FHE T BREL u () 73518
HEUNEE
u, =ax, — (a=1)x, +x; —ke,
u, =(r=1)x, —x,%, — (c+1)x, 6)
Uz = —Y63 —X3€; —X X3 +X,X, —
(b-e)x; +d +e,
RGL(1) F(2) Be4 Rt [F) 0.
UER 2 R &R (6) FRA R (3) , MR 72 R 4t
AN

é, = —e, —e; —ke,
é, =e, +ce, (7)
é; = —eey +e;

H Lyapunov pR%
V(1) = 4k +ed)

WZ R BT IR 22 R T 2 RO

(1) =e,( —e, —e; —ke,) +e,(e, +ce,) +

e, ((—ees +e,) = —kel +cel —ees

I, ) 4 R ARYE Lyapunov FE P BEE, W
RIER G —BOH IR T IR D AE s ] ek B =
BB TERARIITTE , RZGE(1) M(2) K3 [
1.3 Lorenz B4t 5 Rossler REHIBIBNEH A=

HIRGE(1) 5 (2) AT LAAS 20 2578 B B ) 22
EHVHTIRZE RS -

é, = —y, —y; —ax, +ax, +bx; +u,
by =y, tCYy + XXy —TX, +X, + U, (8)
ey = —d+y,y; —ey; —x,%, +bx; +u,

EIE2: X TARIWIG A, Y8 H &N

RN R PR T A B
Uy =y, +y; +ax, —ax, —ke,

Uy = =¥ =8y, —x,%5 +7x, —x, —kye, (9)

us =d =y y; +ey; +x,%, —?)x3 —kyey

SHRCAE NN
a = - (%, —xy)e
b =x,e;
¢ =56
& =y,e;

P =ux,e,

WAL (2) &/FHERL T RG (1), X k(i =
1,2,3) JIEHE, a,b,e 53552 a,b,c (Al THE.

TEBA SRR R A (9) R A (8) Fh iGN iR 2
Y

€1 =Y TX1,6 T)Yy —Xy,63 Y3 T X3

FaJ 3% 4R Lyapunov PR :
V:%(ef te e +a +b 4+ +7)

W VIFHIRZER G (10) KEFHOY -

o(t) =e [a(x, —x,) —kje ] +e,[ix; -y, —



%2 1

kye,] +es(eyy —bxy —ksey) +al — (x, —x,) e, ] +7
(x,e,) +¢(y,e,) +e(yse;) +b(xzes) = —kye} —
ke; — ke

HIF o <O, 4 Lyapounov £2 & ¥ #LIE , 1R 22
ARG — B0 T A

2 F A Matlab #THEHE

JH Matlab 2 ) H 5K 2y 28 52 F 00 L 3R 584570
HENEG, Y25 H a=16,r=45.92,b =4 ,c =
0.2,d =4,e =57 I, WA R G IR I R BTR L. 24
Fsf ] £ =10s, BUCRIME %, (0) = = 1,x,(0) =0,x,(0)
=1,y,(0) =3,y,(0) =5,y,(0) =2,e, = =5,e, =
4,e;= =T, 132NIRZE e, ,e,, e, BEMFAE LAY 15,
WK R, /IR E e e, ey M E T %, R
gk F e .

0
5 2
4
0o 1 2 3 4 5 6 7 8 9 10
s
4
q 2
o\\x
o 1 2 3 4 5 6 7 8 9 1
s
0
2 5
410
o 1 2 3 4 5 6 7 8 9 10

s
USRIk R 2 Rz
Fig. 1 The synchronization errors with active method
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Fig.2 The synchronization errors with adaptive method(1)
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Fig.3 The synchronization errors with adaptive method(2)
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SYNCHRONIZATION OF LORENZ SYSTEM AND ROSSLER SYSTEM
WITH DIFFERENT STRUCTURE
Jiang Nan Wei Yiqiang
(College of Science, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract This paper studyied the synchronization between Lorenz system and Rossler system with unknown pa-
rameters. Based on Lyapunov stability theory, the active synchronization and adaptive synchronization make the
different systems acheive synchronization. And numerical simulations show the effectiveness and feasibility of these

methods.
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