2009 1 Jan. 2009
26 Journal of Chongqing Normal University Natural Science Vol.26 No. 1
o B
Hopfield
1 2
1. 623000 2. 610066
Hopfield W, b= e b+ Za,}fi Xt o+
J=1
Nobifox t-7, 0 +1i=12 n Lipschitz Lyapunov
j=1
Hopfield
fi - R X=X’
Hopfield
0241.81 A 1672-6693 2009 01-0053-04
1988 L. O. Chua 1
dxl 1 n n
- _R—Lt +Zaz'f/x/ +2quI+ILL=12 n 1
i Jj=1 Jj=1
fi % ?ijt +1 - |xt -1]1<j<nc¢>0R, >0 x; I.
u. ‘uj ‘ <slj=12 n 2 1
3
J
& ¢ > T Li=12 2
=—-cx;, t + af. x; 1 + o X =T + 1= n
dt i ~ uﬁ J ~ uf/ j J i
n=2 x; & i t ¢ a; by c; >
0f- R—R 7,20 v
Lipschitz
& D 3 Li=12 3
-cx; t + a,f x; 1 + i X =Tt + 1= n
dr i “~ Uff j “~ l}fj j j i
! -
Tt O<rmt =71 7, <0 u, s =¢;, s se —-10
1
1 X" = x x, x, " eR 3
—cixl-*+2ai,fj x]-* +Zbljfj x]” +I.=0i=12 n
j=1 j=1
2 g R Lipschitz K Vx, x R
* 2008-01-06 2008-09-09
No. 2006C056 No. ASA07-10

E-mail puzhilin908@ sina. com



http //www. cqnuj. cn 26

g x, —gx |<Kl|x -1 K g  Lipschitz
K=inf 9eR" |gx -gx | <dlx,-x| Vx, x eR
3 ut = u t o out u, t ' eR" 3 3
o >0 M=1 3 vt o= vt vt v, t
fut —vt | <SM|U=-V]e™
_ _ . 2
lu—ov| ) \/-ngepso; u; 6 -v; 0
4 3 w' = ou o, u; " eR" 3
u*

1 3
89
2 f -
1 f- R—-R Lipschitz Lipschitz Lj=12 n
n n
22 ‘a’ij""‘bij‘l‘j"'z ‘aji‘+‘bjz‘L,'<20,»
= “
e>0 M=l 3 witooowvit Vi=0
fut —vt | SM|U-V]e™
4 e >0
-c¢,+e <0 _20i+23+z ‘a,-j‘Lj+‘aﬁ\Li +Z ‘bg‘L,-+ ‘b],‘LieZ” <0
Jj=1 is1
n
u, t -—-uv; t ,:_Ci u, t -wv; t +21aly.f]‘. uj,t _fjvjt +
=
n
z{bz/f/”/t‘ﬁt -fiv -1t
=
Lyapunov
n n t
Wt =21 u; t —wv; t zezgtJr.lL,,th‘bif‘ wos —v s 2225 Js = ()
L= j= '
n
(WTt wj t —v; t = Z 2 u; t - U; t u, t - v, i ,EZSt +28 u, ¢ -, L 26285 +
=1
" b
le‘bl]‘ 287',]- t ez.s‘tjlf u] s _1}]- s ZeZmdS_'_eZeTj[ uit —/Ul_t 2 2e
Jj=1 t=7; t
’ 2 2e t-1; t
I_Tjt ult—T]t _yit_Tjt eé‘ 7 —
n N
ZZezéz Lto—w 8 —c, u; t —wv t +Zal.jfj wt  —f vt +
L= “
=
n .
E{Lj\bij\ 267 1 ezm,,LW ws —u s eds+
=
2eT L 2 2e ,
e u t o —wvt e+ — 14Tt w t-T1 t -
vt -1 1 228 17T <
w, t —-wv; t 2+22{\alj ‘Ji-u,-t _flyjt Hult—v
J=



Hopfield 3

2;“7 -7t —fj v, t—T; 1 Hu -v; t |+
ZLj\bi-\ w t -t 2eenit u LTt —v t—T 1 ? <
n n
Zezm - 2¢, -2 u; t -t 2+22\aij\Lj\ujt -t | Ju, t —v, ¢t |+
izl j=1
n n
ZZ\bU\Lj\ujt—Tjt —v t—T 1 Huit -, \+Z{Lj\bij u t -t 227
1= 7=
n
w t-Tt - t-Tt Po< e - 2¢,-2¢& wu, t —wv, t 4+
i=1
n n
Z\av Liou t —v 1 ’ 4 w t -t g +2{\b s t-T bt vt -t * 4
7= 1=
wot o —vt 2 o+ Y Lb |l owt o —vt (T - wt-mt —vt-7 6t P =
j=1
- 1 ZCi—Zs—Z‘aU L]—Z\bl] L ow t -vt °-
i= J= J=
2 \aU Lj+2 ‘blj L_fezgr u t -t 2 = ezg'z 2¢; - 2¢ -
j=1 j= i=1
N olag L+ [a; L = b, b [ L w,t —v t <0
j=1 j=1
Wt 0 + o
min ¢, - |ut —vt ||’ Zc u, —v, 0 TS Wi <WO

I<i<n
n
2 2 +7)
WO:Zcin—UO e”+2j L\b u s —v s e =
=1
n
2 2 2 2 g+7; 0
zci u; 0 -0, 0 e”+ZLj\bij\ w @ -v, 0 e 10 <
izl i=1

n

¢+ Lre®  su z u, 6 —-v, 0 2 =M||U—V||2

-7<6<0 izl

-7,0 <6<0c¢=max ¢

I<isn

M:N/C+L7'e€T / min ¢

L = maxZL ‘b

Isj<n i=1 Isj<n
Jut —vt | <M|U-V]e™
3 S R
1 f- R—-R Lipschitz Lipschitz L j=12 n

n

2 21 lay [+ 1o, 1 L+ Y lag |+ [b,| L <2

i
j=1

3 X=X

Chua L O Yang Y. Cellular neural networks theory J .IEEE Trans Circuits Systems 1988 35 10  1257-1272.
. Hopfield J. 2006 23 2 302-305.
J . Phy Rev 1999 60 3 3244-

Cao J D. Periodic solutions and exponentioal stability in delayed cellular neural networks

3248.

Chua L O Yang Y. Cellular neural networks applications J .IEEE Trans Circuit Systems 1988 35 10  1273-1290.

Roska T Chua L O. Cellular neuaral networks with nonlinear and delay-type template internet J .J Circuit Theory Appl

1992 20 4 469481.



4 Journal of Chongqing Normal University Natural Science  http //www. cqnuj. cn Vol. 26 No. 1

6 J . 2002 25 4 358-361.
7 . M . 2000 339-134.

8 J. 2007 24 3 46-50.
9 J. 2002 19 2 131-387.

Global Exponential Stability in Variably Delayed Hopfield Neural Network Models
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Abstract In the paper delayed Hopfield network system ¢ =-cux t + Zaufj Xt o+ Zbl}fj X b=t +1, i =
J=1 Jj=1

1 2 n is studied. On condition that nonlinear neural active functions are Lipschitz the stability of delayed Hopfield network is

studied via the Lyapunov function and inequalities. It can be inferred that when each output response function f; - has got a defini-

tion and a continuity on R system 3 has got the sole stability X =X and this stability is a sufficient condition for the global exponen-
tial stability.
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