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Hopfield

B(1) == bu, (1) + DT (0f(ult=T))+ I,(1)

=1

V.

0175.8 A

H=l Hopfield ,

B

. Hopfield
#(1) == bu()+ 2Tif (1)),

bi> 0, Ty (Laj = 1727 ] n)?f(u‘)
» Ty

B )

. f , .

w(t) == b () + ';Ty(t)f(u(t— T)+ (1),

T> 0 LTi(0) Ii(e) T SSiCui)
w= (wi(t), w0) I(2) = (Li(1), - 1.(1))",

T

fCu(e—"T)) = (f1(w(t= D), - fulua (1= D))",

. : 1998.09 01
(1964~ ), . .
1040
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b Tu(t) Tu(t) Ti.(t)
. by | T - Tﬂ:(x) ngz(t) Tz,;(l)
bs Tu(t) Tw(t) Tun(t)
(2
w=—- Bu+ T(t)f(u(t— T))+ I(t)* (3)
Banach X
Ly = Wx AMETO,1],
,L:DomLNX 7 X ,AET0,1] - PO
P:DomL NX ~ KerL, Q:X ~ X/ImL,
[4] X  Banach ,L Fredholm ,N: QT X o L
Q X
(a) Lu Z Wu, VAE (0,1), Vu € 0Q N Dom L,
(b) QNu Z0,Vu € 0Q NKer L,
(¢ deg{QNu, Q N Ker L,(ﬁ Z0,
Lx = Nx Q .
X = {u(t) € C(R,R", u(t+ T) = u(t)}, lu 1l = maxl u(o) 1,
Banach
Lu= wit), Nu=- Bu+ T(t)f(u(t- T))+ I(1),
P,Q
Pu= Qu= }—Lu(t)dt, u(t) € X,
,L Fredholm , N Q L Q X

Lu= MWu AMETO0,1],

w= N- Bu+ T(t)f(u(t- D)+ I(t)) AEJ[0,1],

A= 1, (3) *
k= 1T 1L 1TT(2) T(1)  .l= gl
1 b>0, ¢>0d>0 ke< b,
DIf(r,u) | Sclul+ d Vu € R,
2) B 2bl,

(3) r

I(t) 1+
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Lu= MNu AE (0, 1),

w= N- Bu+ T(t)f(u(t- 7))+ I(1)) AE (0, 1) (4)
u(t) (4) r ; u(t) A * (4 u(t),
0 T
0= J:u"‘mit=— )»JZuTBudt+ JZuTT(t)f(u(t— T)dt + )quOuTI(t)ds,
bJZI ul’de <JOT| uw T(O)f(u(t- T) | de+ £| w'I(t) | dt <
kﬁl ul (¢l u(t= T 1+ d)de+ zJJ | wl de=
kcJ:| u(t) 1l w(t— T) | de+ (kd+ z)JZ| ul dt <
kc[fol u(t) |2dt] m-[fg| u(t - T)Izdt] l/2+
(kd+ 1) JJ| u(t) | def *
u(t— T

rlut—Dldt— .rlu(t | de,
ble u(e) 1d <kc£l u(e) 'de+ (kd+ 1) [f| u(t) | dt] .

(b- kc).rol u(t)l de <
(kd + 1) ﬁ[ﬂl u('t) |2dt] .

JZ| (1) 12de <[fd_—+kcl]27"= R (5)
(5 to €10,T], | u(to) | < JRIT,
u(t) = u(to)+Jtu>(s)ds, t €10,T7,

| u(t) J7 f|u>(t | dee (6)

(4
Jz| (1) | di <£| Bu | di+ Jz| T(Of(u(t- T) | di+ ﬁu(m dt <
||B||£I wl de+ kﬂ(m u(t— T I+ d)de+ Tl <

(||B||+1fc_r|ut | di+ kdT+ Tl <

(IBIl+ k)T Ulut dt] + kdT+ Tl <



(Bl + k) [TR + kdT+ Tl = Ry* (7)
(6) (7
J7 flﬂtldt\I+Rz=Rx (8)
Ro = mad Re. [l:d+k£l}7 Q= {u(t) Exlllull< R(},
u€0QNKerL Lu #Z Wu, M€ (0,1), (a) . Vuc€
0Q MNKerl, u , |l ul= Ry,
u' (QNu) = — w' Bu+ u' T(t)f(u) + u'I(¢)
bl ul’+ kel ul’>+ 11 ul <
bl ul>+ kel ul’+ (kd+ 1) 1 ul< 0,
u€0QNKerL ,QNu #0, (b)
F(W u)=- Hu+ (1- HQNu,
u€0QNKerL ,u F(Hu)< 0,
deg{QNu Q N Ker L, (}— deg{— u, QﬂKerL(}:ﬁo
(¢) , Lu= Nu X , (3)
2 1 | fi(u) | <O(i= 1,2, con), kO< b,
T
Coou(t) (3) T cu(t)  (3)
w(t)=— Bu(t)+ T(t)f(u(t- T)+ T(1)
w(t) == Bu(t)+ T()f(u(t— T))+ T(1)*
y(t) = u(t)- u(t),
yXt) = - By(1)+ T(t)f’,(é)y(;— )
F(8 = (f1(8).2(&), f1(&)), [5] V
V(t) = %Iy(t)l + —okf (s) 17ds,
B0 1o = 3 (0= Br(0)+ T(0f (Dy(1- D)+ 51 y(1) I~

%om y(t- T 17 <
—bly(t) P+ kOl y(t) 1l y(t— T 1+

Liot yy1?- %koly(t— ik
by 1+ %ouy(t) el y(i- T 1))
ThO1 y(1) 17— Tho | y(1- D 1" =

— (b= ko) | y(2) 1’

Limy(1) = o, 3 T

(3)
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(2), =0 Ti(t)=T; ’
du,- < u; .
Ci d_t: ];Tyh(uj) - ]?_i+ [1(t) L= 1727 R ne (11)
U G R Ti(i= 1,2 ngj= 1,2, ) o B> 0(i= 1.2, -,
n),h(*) Sigmoid  ,Ii(t) r ’
(a) (11) T ;
b 3| L L 11 T .
( ) lrgj{:gn oI Ci < 12}13" chf ’ ( ) '
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On the Existence and Stability of Periodic Solutions
for Hopfield Neural Network Equations With Delay

Huang Xiankai
(Beijing Institute of Business, Beijing 100037, P R China)

Abstract: Sufficient conditions are obtained for the existence, uniqueness and stability of 7 _periodic
solutions for the Hopfield neural network equations with delay

(1) == bu(1) + _ZTy(t)f(u(t— D)+ 1i(1).

Key words: delay; neural network; periodic osdllation; coincidence degree



