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Razumikhin & B E] T P 45-F-45 5l 5 45 BORUE #Y AR 58 5 TR 19 780 2, S8R
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i

1 5]

X TF—MHEMEmE, ZOMEMEH T 28 % e Erae . 585 e S &,
B 7 B A T R A 2R B RE S BT AT S TE D00, SRTAT T 9 48 AR 7R 4 B 1 S B
SPEEGESHEE, B, YRR M EM g REEETITEEEXH. —
B HOPFILD ) #2945 ) Fa (B YE A B C 28 81 T 4 i s 61, Aot B — Hret
i HOPFILD El/NjE #h 22 W fy f @ Mk AT v b, B3I T LA EEM S, 58T W% T4 S
& RFEHRR R W B A OC 5 036 i T4y 25, M RCR OB TR B, RATEHENZ R
KRBE—NLHERR.

2 (e
%R TS EA WA B )N 35 2 6 Y R M

0T ) S Tygy(us - 7)) + D0 Tags ot — Pgeonelt — 7)) + L (2.)
Y=t G=1 k=1

Heri=1,2,---,n, C; >0, R; >0, L; JpFHIN, Tij, Tiji 575 A # LW H— B fl o &
%*1; HTJ‘FEFT ﬂglEﬁa %ﬂﬁj@ Uz(s) = (bi(s)a s € [_Ta 0], ﬁqj (bi(s):[_Ta 0] - R (Z =12 ,’I’L)
HECERE. RB/DERE gi(v) (1=1,2,---,n) WEFKM

* EH KB RB%E S (10163008) i H ¥EH).
WS H 1. 2005-05-31, WeH kS H #1: 2006-09-30.
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1) |gi(u)|§Mi,UER, 1=1,2,--- n;
i) g <di(l4+u)N, ueR i=12---,n.
B filwit =) = gilwit = 7)) — giu}), () =wi(t) —u (i=1,2,-,n), WHHM

lg:i(2)] < dilz|, z€R,i=1,2,---,n. (2.2)
M4 (2.1) RATLAE RN T IE R
Cidx"(t) = —%@ +y (Tij + ) (Tiji + Tikj)ck) fil@jt—7)), i=1,2--,n (2.3)
¢ j=1 k=1

dt

HA G = 2max(ge(ur(t — 7)), gk (uj))- 2
C = diag(Cy,Cy, - -+, Chp), R = diag(R1, Ry, -+ , Rn),
M = diag(M,, My, - -, M,)T, T = (Tij)nxn,
T; = (Tijk)nxn, i=1,2,---,n, =T +TFTo+TF - T,+THT,
C=(C ¢, Gn)T, I' = diag(¢i, G2, 1 Cn)-
w(t) = (x1(t), za(t), - 2, ()T, D =diag(di,da,--- ,dy),
F(z(t — 7)) = (filz1(t = 7)), fa(wa(t = 7)), falaa(t —7))T.
m(2.3) B B E N

dxz(t)
dt

R (2.4) MBIEA «(t) = 6(t),t € [-7,0]. H
¢(t) = (¢1(t), @2(t), - du()',  Gilt) = wilt) —ui, te[-7,0].

X, MTFEENHE Y € R, lylle = vyTy, Az = VAmaxATA. %R B i
Z R

C =R 'z(t) + (T + I''I)F(z(t — 7)). (2.4)

2(t) = F(t.x), (2.5)

X o(t) BRAFFE, € C([—7,0,,R") XK x.(0) = z(t + 0),0 € [—v,0], Ho & L3l
¥H ol = _Sgg<0||<p(9)ll-

HH (2.5) 3t (8 @), p € ([—7,01, R") BIfRER x.(t,0) = ¢ . FIEH FTHE RN FE,
ROUESES Y Rx R — RAF (25) fAR1 FHY
V(t,(0) = T V(t+h @)(t; h) = V(t,0(0)
B3 102 % g: Rx C ([=7,0,R") — R" ¥ R x C ([—,0]) G R AR R h
BAEFRE, abw:RT — RT NHELZIEMEE, 4 s > 08, als),b(s),w(s) HKTF 0,




9 VR b I /D35 22 I 4 Y 2R 1 RORR R 0 A 1175

H a(0) = b(0) =0, EHFEEZFMEE p(s) > s, s >0 BERHV: Rx R — Rf
i a(llz]]) < V(t,2) <b(||z]]), t € R,z € R*, H2 V(t+0,0(0)) < p(V(t,£(0))),0 € [—,0],
H V(t,00) < —w(lleO)),0 € [—,0], MFE (2.5) WMz =02 —BFEREN, &
s — oo B, a(s) — oo, Mz =04 (2.5) B—N2F/K5|F.

3 AEMFELR
EE 1 EFEXFRIEEHERE P, UL 1 > 0,60 > 0 77
Awin|PCT'R™ + (PC'RTY)T — iPC*lT(Pc*T)T - 6—12||M||2PC*2P}
Amax (P)
Amin (P)

MR (2.1) B PHF K v 24 R 18 50 2 A L3 IRlis 305 I i Jo 6.
i SRR RV (L 2) = 2T (8) Pa(t), a(s) = Amin(P)s?,b(s) = Amax(P)s?, W24
s — o0 Bf, a(s) — oo, BB a(||z]]) < V(t,z) < b(||z]). # V(t,z) ¥ (2.4) RifgRA
FHE
V(t,2) = -2 (t)(PCT'R™ + RT'CT'P)a(t) + 22" (t)(PCT'TG + PC I’ 1) G(a(t — 7).
FAREARAERX 20T <evTute0Tv, wveR" >0 AEBHHEE), 7
227 (t) (PCTT)G(2(t — 7))

> Amax(ElIan +52HTH)>\max(D2)

< ey 2T (t)PCTITTTC 1 Pa(t) + +e1GT (a(t — 7))G(x(t — 7).
22T () (PC™' I ) G(x(t — 7))

< &G (a(t — 7)) I MGt — 7)) + €5 2T () (PCTITTTC~ P)as(t).

5
I = ¢ Laxns €I < 2]l
Ji A
2P () PCTITIT IO~ Pa(t) < 4||M|*2*(t) PC2 Px(t).
5
V(t,z) < =2 (t)Pa(t) + G (2(t — 7)) (e1lnxn + 211 1T G(z(t — 7)),
He

¥ =PC 'R+ RICTIP - 'PCTITTTC P — 4e; Y| M||?PC~2P.

BRE p(s) = gs, HPHEE ¢ > 1, MBR p(s) > 5,5 >0. H3C[12] H1AY Razumikhin ¢ F,
Rk

V(t+0,0(0)) <p(V(t,(0)), 0¢€l-70],
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A

)\max (P)

=(t+0)]* < (Jm||$(t)||27

0 e [-1,0].
Bridd (2.2) 13

V(t,0(0) < —zT(t) Tz(t) + Amax (e1Lnxn + 2T )G  (2(t — 7))G(x(t — 7)),
< Dmin(D) |2 [1? + Amax (€1 Lnxn + 211 71T) 112?<Xn{dii}2||x(t —7)|?

Amax(P)

< Amin(![/)”x(t)HQ + AmaX(gllnxn + 52HTH))‘maX(D2)q)\ ] (P) ”x(t)”Q
= —nllz(@®)]?,
Hr
Amax(P)
o ) i T 2 max
n= )\mln( w) Amax (51In><n + 52]] H)Amax(D )q /\min(P) .

B AR R A, FTEWE g > 1 1% 0 > 0. FIEE w(s) =ns® , U4
V(t+0,000)) <p(V(L,(0))), 0¢c[-0],
BE i
V(t,z) < —nlle(@)]* = —w(|e0)]) < 0.

I 1 HARL (24) WERE2R-BELREN. MRLE 2.1) WrFR o BeR—%
WL e .
it —#, RNAZHHH
=1
Amax (P)

Amin(P)[[2(®)]|> < V(£ 2) < V(2(0))e” Tt

V(t,z) < —nlle()]* <

V(t,z),

V(xz(0 _ n /\max P -~ n
O < et < Jo ((P;Hx( T

oo < (jmppe i D) oot
HPRHER ¢ > 0. LTI, F0 AR RHERER . SEAEOY ot B R

i Fookny. REFMAE RS REER, F— Eﬂﬁﬁtﬁ& L e TR B L BOMLRE, b BTt
i TR HL

g(@1(t=7) galaa(t—7) gn@cn(t—m].

ri(t—7) 7 wmt-7) 7 xu(t—1)

H(z(t—71)) = diag[
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W (2.4) XA LAE
#(t) = —CT 'R Yx(t) + C~YT + I ) H(x(t — 7))a(t — 7). (3.1)
RS (3.1) WHIEAN
z(t) = o(t), te[-10].
T 2 HEEXRIEEHEE P, #15
Amin(PCT'R™Y + (PCT'R™HT)

> 2(|PCTIT| + [[PCTH|IMII| 171)

-|DH{1+THCf4R‘W%+OKf4TI+|C‘HWAH|HNWINW7 ) }'

MR (2.1) B9 T4 SR RAHEREL, ERIEEN o lpy, TR GRHFXE, HA#
2% R R A TR R R Hoe
i = Ain (PCT1RT + (PO R)T) = 2(| PO + | PC 10121 D)
—2r(lPCT | + |PC M)

IDILICT R+ (IC2 Tl + [C= MDY gy 32eE).

i %t >7 A, B

2t — 1) = alt) — /t_ i(s)ds

=z(t) — /F {Cfl (T+ I H(z(s — 7)a(s — 1) — CflRflx(s)} ds.
K EXARAN 3.1) 13
i(t)=C (T +T"INH(x(t — 7)) — R Ya(t) —C (T + r'*'m)
‘H(z(t—7)) /ti [Cfl(T + I H(x(s — 7))x(s —7) — CT'R™ x(s)|ds. (3.2)

A4 (3.2) WAIMER
z(s) = ¢(s), s€[-27,0]. (3.3)
HISC [12] H1, HRE (3.2) MEMELRE, MRS (3.1) WEHEFLRE. |
V(t,x) = 2" (t)Px(t),
D9)3
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N4 s — oo B} a(s) — oo, HEB R
a([|z]]) <V (t,z) < b(]|z]]).

W (3.3) MR V(¢ 2) KA FHL, FFi (22) 7
V(t,z) = —x(t)(PCT'R™* + R™'C7'P)a(t)
+2T (W) [H(x(t — ) (T + 1) ¢\ P — PC™Y(T + I IT) H(2(t — 7)) ()
=2z PCH((T+ I M) H(2(t — 7)))
- /; [C~(T + I ) H(a(s — 7))alt —7) — C~ Ra(s)] ds
< Amin(PCT'R™Y+ RTICTIP) ||2(1)|?
+2(|[PCTIT| + | PCTHIIL I NI (2(t = 7))l ()]

+2[| 2O (IPCTT|| + [IPCTHIITT T | H (x(t = 7))l

. /tt [071 (T + FTH)H(J:(S —)z(s —7) — CilRflm(s)} ds

< [ = Main(POT'RT 4 (POT' R ) 4 2(|PC'T) + | PO [0 12])] D
@1 + 20z I{(IPCHIMITIIPIIC T R

+ICT T+ e M IDN] b7 sup

|z(t +0)]|.
—27<6<0

BEH ps=q¢*s, Hfg> 1, WEBR ps > s,s > 0. f13¢ [12] # Razumikhun EF, %
V((t+0),0(0) <p(V(t»(0))),0 € [-27,0] , N

)\Inax(P)
S (P) 1FO:

z(t+0)|| <gq 9 € [-27,0],
V(t,2) < [-Amin(PCT'R™T + (PCT'R™YT) + 2(|PCT'T|| + || PC || M| T |}) || D]

Yz @)1 + 27{(|IPC‘1TII +IPCHIIMIEDIDIIC R + (le~ 7|

+ e arimIofe 2 bat?

= —pllz@)]*.
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H
= Amin(PCTIR™! + (PCTIRTHT) 4+ 2(| PCTIT| + [|[PCTH[[|M ||| 71| Dl

—QT{(IIPCITII +IPCTHIMINITDIDIIC™ R

+ (e + e Dol 322

HEE AR, FEHRE ¢ > 1R 1> 00 FREE wis) = ps® , WY V(E+0,000)) <
p(V(t,9(0))),0 € [-27,0] Bf, H

V(t,0(0) < —pullz(@®)]* = —w(l|O)]).

Wi 512 1 MRS (3.3) AR/ —BNEfRE, FUARLE 2.1) WP EN o 2R —%
#rtace, JFEHSMHRMAY.  EiE—2, BIOIESHFHHE

V@x)S—MM@WQSX;£é§V@w%

Ain(P)[2()]* < V(t,2) < V(@(0))e T,

2 V(x(())) S ve—y X /\maX(P)
IO < S =3y <3P

=01 < (5 o) < | R o=

HASHERE ¢ > 0, XA RERH L.
AT, PSR REHREN. EMEEN o bp, ERSIHEXE, FHS
o 7 PR Y RS R

Ol
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GLOBAL EXPONENTIAL STABILITY FOR TWO-ORDER
WAVELET NEURAL NETWORK WITH TIME DELAYS

XTIAO Shengzhong

(Guangdong AIB Tech-College, Guangzhou 510507)

Abstract Global exponential stability of equilibrium point for two-order wavelet neural
network with time delays is studied by Lyapunov method. The sufficient conditions of delay-
dependent and delay-independent for global exponential stability of the equilibrium point are
obtained by Razumikhin theory.

Keywords Global exponential stability, wavelet neural network, time delay.



