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Abstract: Based on Pecora-Carroll synchronization principle and paraneter adgptive control method, the adgptive
synchronization method for the unified chaotic systen with a single parameter is proposed The synchronization
oontrol lav and oconditions are presented The synchronization area of the control constants and the relations
betw een the control constants and the system synchronization performances are discussed T he theoretical studies
and smulations show that the chaotic systam is global asymptotic synchronization through choosing suitable control
oconstants

Key words unified chaotic system; chaos synchronization; adaptive control; condition lygounov exponent

Pecora Carroll - ) ,
[1]

2
8 : 2002
, Lorenz Chen
: : , [4] L :
: [2]
(21
x1= (2500+ 10) (x2- x1),
[3] x2= (28- 350)x1- xixz+ (29x- 1)xo,
X3= XiXz- (8+ 0)x3/3,
(1)
© 2004-01-11; : 2004-07-12
(0133Y 2110).
(1968—), , , , ; (1938—), ,

’ 1 ’



208 20
o = ey n0a- ) sonlg]]-
x , o9 (06 - ). (4)
Vanecek  Celikovsky 5« [0, ri= 1,2, L,L<nmj= 1,2k ksm;
Q8 Lorenz o s ;E O
«x (0 8,1] Chen X 0%
x= Q08 |, L h(,*)  (xi- yi) g(t) (v
Lorenz Chen .o - o) : sn(*) df i, /doy
1, Lorenz Pecora-Carroll ,
Chen (4), € (2) (4)
& [0,1] L yapunov y
L yapunov (v 1 x=f(x,0),
i o= €5 e y) - swn[]- ©
3 og (06 - o)
L yapunov
2 i= 1,2 L,L<nj=
£ 1,2, ,k k< m.
! 32
(4) ; h
00 0L2 0*.4 (T6 0.8 1 g
@ L yapunov
1 L yapunov
(04
3
31 h[ (x: - yi),sgn(d(ﬁ)k (xi - y)sgn( ) (6)
s, 2 glo- o) = (o6- o), (7)
y R"a R", f:R™™ L R"
y o % =- € (xi- y)sgn(d ) - Ol - o).
R" o(y), (8)
(2) (8)
) RN €)) X y
(xi- y); 2
x=f(x,0, (3) (o - o).
x R" x R" ,
f:R™™ - R" x o (8)
o R" 0o (x), _
(3 o= - € (x1- y1)sgn(25(x2- xi1)) +
y (x2- yz2)sgn(- 35x1+ 29x2) +
(3) (xs- ys)sgn(- x3/3)]- Sx- o). (9)
(3) 0O (x)
O (y) !m Il x- yll =0 1) (9
L yapunov (CLE) Q
o (7] >



2 : 209

v e : le|= [(xi- yD)?+ (x2- y2)*+ (xs
e ‘H | - ya)*1 :
: BaE Rz ! D ’
fomeooes g6 R -------- 3 Z .
T € o0 o ,
5 = 1(€ 6, & ). (1D
33 2 € , 0 , )
, (9) 5nin (Snax, 6< 5nin 5> 5nax ,
LE O . , 0 , €
] € Gnin Gnax,€< Gnin €
> G ,
® : € o, 1
L yapunov € 0 L ' € o
c 5 o 50 161 297 - 17894
' 39 95 230 - 15513
gt 50 145 328 - 20530
, y=vy’ e 35 126 230 - 43644
- _ oy fy . &)= Q 50 170 267 - 41972
Y Y v )* a6 14 49 230 - 22715
, y - 25 195 340 - 13862
, 18 33 230 - 15510
Jacobi , Jacobi 5 5 5
Humw itz , 3 € » Gnin g ’ :
€ o , Jacobi : :  Guin - Gnax
!E 1 1 2
a a 0 b 2 ' =09 ,e O
| 28- 3Ba- x5 29x- 1 - xa c € J As 9 € Ac
)= X2 X1 d e |’ 10 80 110 30 200 16 26 10
- exgn(b) - egn(c) - esgn(e) - 20 155 255 100 210 17 27 10
(10) 30 228 380 150 220 17 28 11
ra= 250+ 10,b= 25(x2- x1),c= - 35x1+ 40 300 530 230 230 18 30 12
29x2,d = - (8+ ®/3,e=- x3/3 , 50 380 700 320 240 19 31 12
Jacobi , ,
y E 5 4) E 1 5 15 1
€ 6 H H 3 1 1 6
, € , € , )
, 4
o , 30 30
CLE 0, , 20 20
= )
: , 10 10\‘
CLE 0
' %0 2 2 %0 2 4
el € 0, . ds s
4 (@ 6= 140 () &= 200
« [0 1] . 3 €= 40, )
( ) (10, 10, 10),
( ) (_ 51 - 51 - 5)1 ( 213 )

o = Q3 x(0)= Q5



213

10°

Y e Fec==---r==-=--=

—Single Roulette Wheel
-- Dual Roulette Wheel |4

SSE

10" |

...........

EAURE

(References)

[1] Kenneth O Stanley, Risto M iikkulainen Evolving
neural networks through augmenting topologies[J]
Evolutionary Canputation, 2002, 10(2): 99-127.

[2] Radcliffe N J Genetic set recombination and its
goplication to neural network topology optimization[J]
N eural Canputing and app lications, 1993, 1(1): 67-9Q

[3] Yao X, Liu Y. Evolving artificial neural networks
through evolutionary progranming [A ] Presented at
the Fif th Annual Conf on Evolutionary Programming
[C] 1996 257-266

[4] , , -

31 , 2002, 28(S): 24-26
(zhang X W, Yang Y P, Xu X M. A nalysison hidden
layer of neural network[J]. J o East China U niversity
o Science and T echnology, 2002, 28(S): 24-26 )

[5] Thinm G, Fiesler E From natural to artificial neural
computation [A ] Int W orkshgp on A rtif icial N eural
N etw orks[C ] M alaga-Torremolinos, 1995: 535-542

( 209 )
40 30

20
0 0=

t's t/s

e}
S
Jel

() €= 35 (b) €= 50
4 5= 220, €

(References)
[1] PecoraL M, Carroll T L. Synchronization in chaotic
systans[J]. Physical Reviav L etters, 1990, 64(8): 821-

824

[2]LGJH, Chen GR, Zhang SC. Dynanical analysisof a
nev chaotic attractor coined[J] IntJ o B if urcation
and chaos, 2002, 12(5): 1001-1015

[3] Chen SH, YangQ, Wang C P Impulsive control and
synchronization of unified chaotic system [J] Chaos,
Solitons and Fractals, 2004, 20(4): 751-758

[4]LUJH, Chen GR. A new chaotic attractor coined[J].
IntJ o B ifurcation and Chaocs, 2002, 12(3): 659-661

[5] V anecek A, &:elikovsky S Control systans Fran linear
analysis to synthesis o chaos[M ] London: Pretice-
Hall, 1996

[B]LUJA, WuXQ, LUJH. Synchronization of a unified
chaotic systen and the application in
communication [J]. Physics L etters A, 2002, 305: 365-
370

[7] Jolly K, John, Amritkar R E Synchronization of
unstable orbits using adgptive[J]. Physica E, 1994, 49:
4843-4848

[8]He R, Vaidya P G Analysis and synthesis of

secure

synchronous periodic and chaotic system [J]. Physical
Reviev A, 1992, 46(12): 7387-7392



