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(1) = L= dwi(1) + Daifi(5(1) + 2hifi(w(1= 5))+ D&, (3)
,&(t) (i= 1,2, «yn) i Gauss L &(t)
G(1)>= 0 &(1)&(())= & &1~ 1),
Di
) aifi  bifj ;
(1) = L= dsi(t) + Daifi((t) + Dhifi(x(1= T+
e (x(1)&(0). iz L2 (4)
, ¢ij > 0 j i , Lgi(x) 1< 1
gi(xi )= 0, (5)
IFW> 0 st |gi(u)—- gi(v)l< Wl u-vl, Vu,»o € R (6)
Lx = (x1,%0, s xn) (1) . (5) , .
DCNNs( 1) DCNNs ( 4) ,
DCNNs( 3) . ,
1 DCNNs( 1) ) (D
X = (X1, %2, s Xn ) , M;>0,8€0,1),h>0i= 12 ..,
n, DCNNs( 1) x(t)= (x1(t),x2(t), -5 xn(1))
| xi(t)— x; | SM; B i= 1,2 wyn;t> 0, (7)
,[t] t .
2 DCNNS(3) , M; > 0, S > O,i
=12 wn, ., (3 x(t)
E[(xi(t)— xi )% <M, i= 1,2 wunst 2si (8)
L Mi> 0 Di, Di_ 0 M 0E[*]
3 DCNNs (4) . M; > 0, v
€(0,1),h > 0,i= 1,2 - n, . DCNNs(4) x(t)
Ef(xi(t) - x5 )% KMV i= 12 onite> 0 (9)
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t= (). = e 1= wa{n).

1
e Il = ,%L@' (1)1, $(1) € Cvg:i= 12 - n.

1 fi(x) (i= 1,2 .., n) (= o0, o) Lipschitz
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ILfi I Egléglf-(x)|<+ o0, (10)
36> 0, st | fi(u) - fi(v) | U u- v, Vu,v €R. (11)
,Zhang 7 DCNN , Zhang

fi 5 A= (aj)nxn . , Zhang

S(uwi= vi)[fi(ui)= fi(vi)] SLi(ui= vi)%, Vu,v; €R
fi(x) ,

1 DCNNs
DCNNs( 1) . (D (2 .
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> 0 T: 20
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wixx(t) = 2ixi(t) = 2dixi(t)+ 2[ ;:ayfj(xj(t)) +

Dbty (t= 5wl o).

O%x%+ 2dix K201 xi 1+ 21 x;] Zu aj 1+ 1 b1 ) lIf 1,
(%x%+ dix? < [1+ Zu ai 141 b1 ) 11f 1]
) <0t S Z| ai 141 b 1) IF 1] 1= &)
, t> 0,
W) e ll% iy #[m DY agt+l b 1) N W]
t> Ti,i= 1,2, -y n
|xi(t)|<Ris§[1i+ ST 41 1) g 1] (13)
1 j=1
1 2014 112
T:i = max O, diln R% . O
1.1
/J) {X— (x17x2, ...,x,L) E R”ll xil <R£,i: 1’2’ ceey n}
(1) : (1) . :
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w:R" T R,
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L - di fs; Y yJJ ] L - 5 Ly 0 1Ly
s X = (xly-xZa "'9xn)5 w(x) = (Lpl(x)y (bz(x)a cty (bn(-x)) fl(-x) R s

v R" R" . , ¥ % . Brower ,



1296

*

x = (xl*, 7x;) w(x*): x*

Cdixi 4 Dfai+ bi)fi(x; )+ Li= 0, i= L2 eun
j=1

x DCNNs( 1) . O
(D )
1.1 1
1 N .
E/;zjm al+ 1 bil)< 1, i= 1,2 -, (14)
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(1) " ) 1. 1, 5%
xi(t)— x; N(t), i= 1,2 -mn, (1)

L)+ di n(1) =

;‘Wf(xfm)—fj(xf )]+ _&m(w- T))- fi(xj )],

, (15)
im(t)+ di (1) K Dl ail b1 d(t) I+
j=1
Dbl b1 Aj(i- )0
j=1
1. 1, | Al(t)l 2R, t> O, ,(15) , t> 0,
() 1S A0 |y —Z}Rm a1+ by 1)(1- &) <
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, R = mas R a< 1 w(t)= e Uy a;(1- eﬁdt) , h;
ey 0¢(1— eiM)< Lt 2h.
B= iy al(l— e d/%),i: L2 -n,
() 1S <2RB;, t 2 hi.
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| A(1) 1 S2R(1+ a;) B, ¢ Zkhi+ (k- )T, k EN
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DCNNs ( 3) . .(3)
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A> 0 Ti 20 (3 (2 x(t)
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(3)
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T: = mm{ ,2din 0 } O
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7 E{x(t) = (x1(t), x2t), s xa(t)) ER" |E(xlz) SP,i= L2 . n}
(3 1 : ca(u)((11) ) L (3)
: (17) : ., D:T0 P 0, x(t)
D , DCNNs
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E(Ne)ll) <p (3 coxi(t)-xi §(1).(3) x
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-2dt
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M di(1- %) <al, ot 2hi = O} . (25)
LB = 4d) < 1= (4d3)(1- &2
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E(xlz(t)) <0L9 t >S:<7L: 1729 s 1, (27)
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\ 1. 8E(xi(0))
S: = max§ O, 2_dln o

i

, 2.1 , . O

P E{x(t): (x1(t),x2(1), v xa(t)) ER"1 E[x7] <O, i= 1,2, .y n}



1300

(4 1 L4
3.1 1,
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L=
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Stability Analysis of Delayed Cellular Neural Networks
With and Without Noise Perturbation

ZHANG Xue- jua.nl, WANG Guan- xiz;lng2 , LU Hua
(1.Departm ent of Mathematics,Shaoxing University ,
Shaoxing, Zhejiang 312000, P. R. China;
2. LMAM , School of Mathem atical Scien ces, Peking University, Beijing 100871, P. R. China;
3. Guan ghua School of Managem ent , Pekin g University, Beijing 100871,P.R . China)

Abstract: The stability of a dass of delayed cellular neural networks ( DCNN) either without or with
noise perturbation are studied. After presenting a simple and easily checkable condition for global ex
ponential stability of the deterministic system, the situations with noise perturbation were further in-
vestigated. When the DCONN is perturbed with an external noise, the system is globally stable. The im-
portant fact is that, when the system is perturbed with an internal noise, it s globally exponentially
stable if only the total strength of the noise is within a certain bound. This fad is significant as

stochastic resonance phenomena have been found exist in many nonlinear systems.

Key words: delayed cellular neural network; global exponent stability; external/ internal noise



