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Abstract Synchronization of Lorenz hyper—chaotic systems is studied- Based on the Lyapunov
stability theory, a combined synchromnzation method of hyper—chaotic systems is presented; the
sufficient conditions and range of the controller s parameter for self-synchronization of Lorenz
hy per—chaotic systems are derived and carefully proved. And the mathematic model of
synchronization with different structure of Lorenz and Chen hy perchaotic systems is given The
numerical simulations also illustrate the main theoretical results and the maneuverability of the
obtaining method in this paper.

Key words hyper—haotic systems, synch ronization control, combined synchronization control

[51

2 2

6
> Lorenz 161
, x1= 10(x2 = x1),
, x2= 28¢1 — X2+ X4 — Xi1X3,
. ’ X3= — X3+ Xix2, (1)
[t 4] 3
. _ 28
R R R X4 = — 3 X1+ X2,
[3.4]
Lyapunov ,
2
) . Lorenz Chen
o
2 2 o
: 2008-11-17
(19739, . 1 Lorenz
(2007081X163) . (D .

164 Guangxi Sciences, Vol. 16 No. 2, May 2009



yl = 10(y2 - yl) + (t) )
yr= 28yt = y2+ yi— yiyi+oua(t),

A —§y3+ yiy2t (1), (2)
yi= - %8y1+ i+ w1,
w(t)(i= 1,2,3,4) .
(2) (1) e= yi
- xi(i= 1,2,3,4), e= (61,62,6’3,64)T.
(2 (n

er= 10(e - e)+ w (),

ex= 28— e+ e - yviys+ xixs+ w2 (t),

es= - et Yy - Xt us(t),
ei= — %’861+ e+ ua(t).
(3)
Lorenz (1) (2)
(3) (0,0,0,0)
u= (ul,uZ,u3,u4)T
(3) . (2) (1 :
1 (1) (2),
(2)
w ()= 0,
2 () = 2 — el(x3 3 163,
u()_pe e(x3+ e3)+ xies (@
w(t)= - e(e+ x1) - exz,
w(t) = ges,
p<- %17q<_1T6617 (1)
(2) ;

(x1(0),x2(0),x3(0),x:(0))"
y3(0),4(0))"  limlel = 0
(4) (3)

(¥1(0),»2(0),

er= 10(e - e1),
er= 28+ (p- Det+ e,

o= - e, (5)
et= - Je+ ert gen.
Lyapunov
V= —é(e%+ A+ &+ &). (6)
(6) (5 , (5

V= - 1Gi+ (p- l)e%——§e§+ g+ 38eier+
2004 — %56164: - 5(er - %9&)2 - S5(e+ _264)2 -
JEAE 200098 SA F l6EF 24

e+ (i1+ )2 @+ )eﬁ
: 5 367 D
, Db <- %l,q <—%61 R V<O
(3) e= 0,
(1 (2)
1 (2)
2 s P.q
Xi W
2 Lorenz Chen
Chen
zi= 35(z2— z)+ zs,
o= Tt 125 - z1Z3,
zi= — X3t zi122, (7)
.242 _224+ Z2Z3.
(7) . (2)
e= yi— zi(i= 1,2,3,4), e= (e,
e,e0),

e= 10— e) - 25(z2— z1) — zs+ w (1),
e= 28 - e+ a+ 2z - 1%+ -
viys+ zizs+ w(t),

' 8 1
e = e+ zi+ yiy2 — zizz+ us(t),
3 3
__28 o2 1
e = jat e 371 2 7

z2z3+ ua(t).

(8)
, Lyapunov V= _é(e%
2 2 2
+ e+ a+ é), .
2 (7) (2),
(2
ui(t)y= 25(z2 - z1)+ za,
ut)= per — 2lzi+ 132 — za+
e(z3+ &)+ zie,
. (9)
us(t)= - 32! - e(e+ zi) - ezz,
t)= _ 8 + zZ24 1 +
us(t) = ges 3Z| Z2 224 z2z3,
36l 161
p <- 5 ,q <-— 36° (1)
(2 .

165



: (x1(0),x2(0) ,x3(0),x4(0))"
»3(0),34(0))"  limlel = 0.

(»1(0),»2(0),

(9 (8),
() . . D<-
%lvq <= 1T661 s (5)
e= 0, (7) (2)
3 2
3
Matlab
\ 1 (1) xi(0)= -
2,x2(0) = Lx3(0)= 7,x:(0) = — 2, (2)
yi(0)= 3,2(0)= 2,p3(0) = 8,y4(0) =
3, p=—- 80,g= - 50, Lorenz
1(a)
(7) z21(0)= - 1,22(0)= - 2,z3(0) = 6,
z4(0) = - 6, (2 yi(0) =~ 3,
y2(0) = 1L,y3(0) = 7,04(0) = - 2,

Fig. 1 Error curves of hyperchaotic synchronization
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(a) Error cuwves of the selfsynchronization; (b) Error

curves of the synchronization with diverse structures.
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