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Xu1= F(x,), (1)
Yu1= G(yn)+ u(xu, yn, ), (2)
Sk, G 5F AILMER, LR x, Ry,  R" FoR WA SRS RN 2 1R u
R EEMAT: RREMARENSE  ATHEE v D R yo Dy R,
n, 3L x,  Di,yn Do, BV Dy 5 Dy ap (1) 05 (2) AHIERAZRSE M-S0 u ik
WF, AR G A ST XA RGN LRI J FRpk AR %, BRI 58 42 (7] 25 Al 5 1)
&
4 x(x0) Bl ya(x0, o) SRR RM(2) B xo Myo MR, 40 K" ERY
FWEHEEGE R™ " LRI AE L 5ICER 11 281, AT T e SR sE X
1 RGO SRADHNED, Dy PRI - IS I, %A (SR M < R |
R" i1 xo Diyo Dz FHIZEMERAL:
}im Yu(X0,y0) — (Xu(Xx0)) =0 (3)
2 RG()SRADMNED,  Ds ARNIRFE 0 554 (R no (813 xo
Diyo Do EBFAFRAL:
lim Yu( X0, yo0) — xn+n,0(x0) =0 (4)
3 RGN SEEQHNED DAREAFSM % x0 Dy Do FAI
AT AL
lim  yu(xo, yo) = xu(x0) = 0 (5)
FAL b, E 2 FE N 3 R X AR TR ( RES NS = Flof ChfERBU )
Y (Fi+ F2)( ) %R Fi( )+ Faf ) LJi*’]nAJﬁB'ﬁ%AIﬁ N E B AL
1 WRGEESRE MIEFHL 8 x Dy Di %M
G(y)- F(x) L y- (x) (6)
ROL, ABHRE S u= ( F(xa)- G(yn)), 2% (- VL+ L 1), RGi(1) MR (2)1E
D1 Dy WX - [AH
L ew=ya— (x.) HI(6) I,

[ = Yo+ 1 — (xn+l) = (1_ ) G(yn)_ F(xn)
L(1-") yo= (x2) =L(l1- ) e
Mo YL+ 1< < IBLfilim yo— (x) = lim e, =0
FABLH, 15 31

2 WRAFLEFRRELSS Dyl Do Ef3(G+ F )EDzlj\]{VﬁELlpschltz %A%,
Bl x Day Dy
(G+ F “)(y)-(G+ F ~')(x) L y-x (7)
WL, Hob L R IEHEL BATREAT u= ( F(xu)— G(ya))+ (1= )( F ~'(ya)-
G (x.)). % (- VL+ 1,1) B, RG(1) MARSE(2) £D1 D, WX - A&
ez yuim (xa) H(T
w1 =  Yui1— (Xm1) =
(1- ) (G+ F “Y(y)-(G + F)(x,) =
(1= ) (G+ F “)(y)-(G+ F “')( (x)) =
L(1=") ya= (x2) = L(1- ) e
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M- VL+ 1< < IEﬂL,fJ}im o= (%) = lim e =0

1 ZHGHM F ~'1E D, NI 2 Lipschitz Z&4F, MAEE e < L2 (e, 1) B,
RE(1) MARG(2) =)L - [P

2 A G. FR T EMIR e SUS N ER AL Lipschitz 260F, MAFAE ¢ < 1, 4
(e, 1) B, RGi(1) MARG(2) &)X - FPH

2 EHMNMH

21 F=G
1 A F MG ¥EH non WL, iIXHB F Al G:

x | 1+ y- 1 4%
y 0. 3x

FAR B 7 46, AT LAk BIX 4% Q. VOi 2 ABCD, Hovh A(- 1.33,0.42), B(1.32, 0.133),
C(1245 - 0.14),D(- 1.06, - 0.5), 3 F(Q) Q FLW, GQ) @ 4 = F",
A (Q) QM F(Q) @ #HEEMIME?2 X e 2u= [ F(x)- G(y.)],

X1, n Y1in
/E:“EP Xn = s Yn =
X2 n Y2 n

e,  xo0  Q,yo Q. G(yo), F(xo) Q HQRZ"MNE FiTHyi= (1- )G(yo)
+ F(xo) Q0 RSt y, 0 Hit
Yurl=  (Xn1) = ymi— Xmka = (1= ) R(yn— Xnn) =
(1- ) R(y.— (xu)) (1- ) R ya— (xi)
. R- - L4(yint xtnen) 1
0.3 0
K Q AR FAEFHRL> 0,43 R L WmEs1,Y (- VL+ 1, 1)K, &%(1) M
ARG A£Q QAR - [FLH
Blaro,yio (- 1.061.245),x20 (Q 156 182 %1 - 0. 334447, 0. 275958 0. 108 32 x 1,0),
y20 (0.156 182 y1o— 0.334 447, 0.275958— Q 108 302 y10)( BIEAHIME (x1.0,x20) O,
(y1o y20)  Q), (0.7,1) MEH no  [0,10] €% H o H A BEHLIE 3 ] FIH
Mathematica 4 #HTIERIZHIF 2K, HE 1 KB 1ERHY B yn - Xnt n, 0
22 F G
2 HEMA Lod Mt F G, Hr

X1,n 1- a1| X1, n [+ a2xX2 n
F:

2, n X1, n

Y1n 1- bll Y1n [+ beZn
G: | ,

Y2n Y1n

0< a2< 1, 0< b2< 1, a1> 1+ az bi> 1+ b EH FHG, f
F:x,| Sx,+ , G:y,| Ty,+

X1 n yl,n
Xn = , Yn = N =
X2 n Y2n
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o |” aisgn(x1,.) a2 r- - bisgn(y1.) b2 ,
1 0 1 0

sen( ) R = H
A ixal  UTker , Hp URRY 2 FWOWT 06, = (I- BSU ') (- I- U)
TE (xn,) iay\jZn .[H:,

1= Ui+ = USx,+ U + = USU'(z.- )+ U + =
USU 'z,+ (I- USU") + U = USU 'z,-
j\tu Tnt 1= (xn+ 1) = F(xn) = F. <71(Zn)1 y\ﬁlﬁff%{‘

+(G+ < F.<') (y.)-(G+ <F. <')(z,) + =
+(USU '+ T)(yn—z0)+ [ +USU '+ T+ +yu— zas 1
B, L= +USU '+ T+ RERMT BT, SMET u= (< F(x)- G(ys))+ (1-
(< F. < (y)= G <(x,)), fETE: 1 (- VL+ 1, 1), {f88%(1) MFR%(2) £ER*e R* N
I <= [P
Bloa= 17 a= 0.6 b= 1.5 b= 0.4, ¥{Hx1.0,y1.0. 420 y201 (= 50,5.0) F
1 (0.76, 1) 7E5& 36 FE P BENLIUE 3%, D= (0,0)' #1 U= I, FIF] Mathematica 4 47 32:4%
eEFeE AE 20 BW2EKH Y ey | B +y,— x+ » 01

2.0, 6 1.0
st =i 08
p o -2 0.6
< 1.0 ;3 T
1 « 9 . 0.4
0.5 = =
= =1 . — 02}
0.0ls 0lesssaa, 0.0L%%;
0 5 10 15 20 25 0 5 100 15 20 25 0 5 10 15 20 25
1 1 + yn_ X+ nO+ 2 2 + yn_ 3 3 + yn_
.2
n X+ n SINx, + n
3 HEikZEmE F, He
2%, x I [0,1/2],
F:xly

2% - 1, x I [1/2,1]

F Logistic B G, o G:y 1y 3y(1- y), vy I [0, 1]1

Bu= (< F(xn)— Glya)) + (1= :)(< F. <Y (yn) = G. (xa)), Hrh <x ly
sin’((P/2)x )1 EHAEM: Pxo,yo1 [0 1], 2 xusyu 1 [0, 1] ROL 1 HS2 B, (1) A, &
Wan 1 [0, 1] 1 AP, z0e1= H(zn) =$<.F. < zn) = den(1= za)1 WIE—NEREC5(y,
z2:)= (1= :)G(y)+ H(z)+ (1- :)(H(y)- G(z))] *M4(y,z,:) 1 [0,1] @0, 1] @4/7,
1y B, 5 5/5y = 55/52=55/5:= 0,55 my=2= V2 :1[4#7 1]1 RN 5 F
5(1/2,1/2,:) = 11 EKITHE0,1] @0, 1] @[4/7, 1] ) 6K L, 8L i85,
19 5(y.z,:) 1 [0,1]1 HA GG BRI R BT, B2 68 Hm) SR8 A /ME AR FE I
B agh il B ERR, N P (y,z,:) 1 [0,1] @[0,1] @[4/7,1], 3 5(y,z,:) I [0,
11 3y <(xa),:) I [0,1] @0,1] @4/7,1] RN 5(y, z,:), BHRG(2) T ywm11 [0,
171 MNiX4/7< :< 1, Pxo,yo1 [0, 1] F1 P n, 24 x0, ya 1 [0, 1] L1

Bl G < F A CAES0, 1] W A2 Lipschitz %64, ML 2, HEWEL > 0, 24 :
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(max(— V/L+ L4/7),1), 2%(1) MZES(2) 1E/0, 1] @0, 1] HH&)" X <~ [
Xfao,yot [0,1], 01 (6/7,1) £ & H VEHE AREALIE 3 7% ) A Mathematica 4 1T 2AX
BHEHIFLE, BE3 B3RS n y ] B y,— sin‘x, |y 01

[ ]

[1] Hugenii C. Horoloquium Oscilatorium [ M]. Paris: Apud F. Muguet, 1673.

[2] Pecora L M, Carroll T L. Synchronization in chaotic systems[ J]. Phys Rev Lett, 1990, 64( 8) : 82+
824.

[3] Pecora L M, Carroll T L. Driving systems with chaotic signals| J]. Phys Rev A, 1991, 44( 4) : 2374
2383.

[4] Boccalettia S, Kurths J, Osipov G, et al. The synchronization of chaotic systems| J]. Physics Re-
ports, 2002, 366(1): +101.

[5] MA Zhong jun, LIU Zengrong, ZHANG Gang. A new method to redlize cluster synchronization in con
nected chaotic netw orks| J]. Chaos, 2006, 16(2) : 023103.

[6] ZHANG Gang, LIU Zengrong, MA Zhong jun. Generalized synchronization of different dimensional
chaotic dynamical systems[]J]. Chaos, Solitons and Fractals, 2007, 32(2): 773-779.

[7] ZHENG Zhi-gang, HU Gang, HU Bantbi. Phase slips and phase synchronization of coupled oscillators
[J]. Phys Rev Lett , 1998, 81( 24): 5318 5321.

[ 8] ZHENG Zhi- gang, HU Gang. Generalized synchronization versus phase synchronization| J].Phys Rev
E, 2000, 62( 6) : 7882 7885.

[9] XU RFEZ LR RE[T]. BARZE, 2004, 26(5) : 298 300.

[10] X2, HEME M SEIA R R G B 158 2 FA [J]. BAHBCARTE AU 23R, 2004, 18(2) -
68 72.

[11]  Brown R, Kocarev L. A unifying definition of synchronization for dynamical systems| J]|. Chaos,

2000, 10(2) : 344-349.
Generalized Synchronization of Discrete System s

MA Zhong—junl’ 27 LIU Zeng ro ng3, ZHANG G ang4
(1. School of Matem atics and Com puting Science, Guilin University of
Electronic Technology , Guilin Guanxi 541004, P.R. China;
2. College of Sciences, Shanghai University, Shanghai 200444, P.R. China;
3. Institute of System Biology, Shanghai University, Shanghai 200444, P. R. China;
4. Department of Mathematics, Shijiazhuang College, Shijiazhuang 050035, P.R. China)

Abstract: Generalized synchronization of two discrete systems is discussed. By constructing appro-
priately nonlinear coupling terms, some sufficient conditions for determining the generalized synchro-
nization between the drive and response systems were derived. In a positive invariant and bounded
set, many chaotic maps satisfy the sufficient conditions. The effectiveness of the sufficient conditions

is illustrated by three examples.

Key words: generalized synchronization; coupling; discrete system



