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Wi)=- G(1)+ Ag(y(t))+ Bg(y(t- T))+ S,

(o) = [y1(*).y2(*), s ya(*)]", C= diag(cy, ca, =+ ¢a) (ci> 0),
gy(*)) = [gi(yi(*)). g2 y2(*)). - gulyal(*))]"
, A= a; ,B= b , S = [s1,52, - Sn]T , T

(A1) g(0)= 0. | g(§ 1 SM;
(A2) 0 Sg(x)- g(y) <li(x - y), Vx,y €R, L= diag(l1, ls - 1,).

gi(yi)= 0.5 yi+ 1l=1y; = 11), i= 12 - n. (2)
(1) y o= [yt.y2, caynl  x()=y()-y . (1)
wi) =~ Cx(t)+ Af(x(1))+ B(x(1-T), (3)
x(*)= [x1(*),x2(*), - xa(*)] J(x(0)) = [filx(*)).foAx(*)),
Sl ()] : filxi(*)) = gi(xi(*)+ yi )= gi(yi)-
filxi(*))  fHxi(*)) Slbxi(*)fi(xi(*)).fi(0) = 0.i= 1,2, - n.
(1) y . (3)
(1) y , (3)
Liapunow Krasovskii ,
1t MER"" M= M > 0, Y> 0, w: [0, Y]
R™, :
Y T Y
on W (B)Mo(B)dB >“; w(B)d% M“O w(B)d%.
1 PQZ D D, D, D; D,
E< 0, (3) ) (*
Ou Qn
0= e .
- PC- CP+ QO+ .
PA+ Qp- TC"ZA-
C'ze- T'z+ - D+ LD Tz PB- TC'ZB
2LD, 1 2
== On+ TA"ZA+ DA + .
% ' 0 TA'ZB + DB
A'D- 2D,
* * 2LD;- Q- T'Z LD4- D3;- Qp

* * * TB'ZB - 2Ds- Q)
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Liapunov
Vit)= Vi(e)+ Wao(t)+ Va(i)+ Va(i),
Vi(t) = x'(1)Px(1),

Vo(t) = J-:_T(n s— 1) (s)Z¥fs)ds,
) ([)
Vs(1) = 22@]} Fi(s)ds,

o v o 1 Qlj[x(s)}s
Va(t) = LT[x( ) fo(x( ))][* 0 L (x(5)) d
V(i) , Vi(t) .
W(1) = 2x'(t)P(- Cx(1)+ Af(x(1))+ Bf(x(t- T))) =
—2x"(1)PCx(1)+ 2x"(1)PAf(x(t))+ 2x"(t)PBf (x(t- T)),
W)= Tz - | e zesas <
(1) Ze(1) - %Jj 2 (s) dsZJ-:_ 25)ds.
1,
Vo(1) ST(= Cx(1)+ Af(x(1))+ Bf(x(1— T))) Z(~ Cx(1)+ Af(x(1))+

Bf (x(1- T)))- %(xm— x(t-T)"Z(x(t)- x(1- T)),
W(1) = 2 2ddin(1)fi(xi(1)) =
- 2f (x(t))DCx(t) + 2f "(x(t))DAf(x(t)) + 2f '(x(t))DBf(x(t- T)),

wio = rx soxconrte S0
f(x(1))

pr- Y foxce- el KT
fexti= )l
D,i= 12234

SHxi(0)) Sxi(*) Lfi(xi(*)).
A= 2 ()LDwx(t)- x' ()Dif(x(t))- f(x(1))Dx(t)+
X'(1)IDof (x(1)) + f'(x(t))Dakx(t) - A " (x(1))Daof (x(1)) 20,
No= 2x"(t- TLDsx(t- T)— x'(1— ODyf(x(t- T)) -
fl(x(t= D) Dsx(t- T+ x'(1—- T)LDf(x(1- T))+
flx(t= D)DsLx(t~ U= 2f "(x(1~ T)Dsf(x(1~ T)) 20,
B B+ B+ B+ B+ A+ A= e (1) EBe(t) < 0,
e'(t)=[x'(1) x'(t= T f'(x()) flx(t-T)].

, BE< 0, Wx(t)) <0, x(t) Z0, ¥(x(t))=0 x(t)=0,x(t
- U= 0f(x(t))= 0f(x(t- 1) =0.

Liapunov ) (1) y*
(3) ,BE< 0

1 1, WVlt),
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V(1) = J-:_T(n s— 1) ¥ (s)Z¥s)ds,
W)= T (t)Zeft) - J:_Txg(s)l’?(s)ds =

{ Zu Zn e(t)}
T T
T (1) Zeft) - I_Je (t) xg(s)]{ZTz ZZJ [P(s) ds+
2e (1) Zn(x(t)- x(t—- T)+ Te'(1) Zne(t) <
T- Ce(t)+ Af(x(1))+ Bf(x(t= T))) Z(- Cx(t)+ Af(x(1))+
Bf (x(t— T)) )+ 2e' (1) Zuex(t) - 2€ (t)Zrx(t— T)+ Te' (1)Zze(t).

El< 0
(3)
- PC- CP+ Qu+ PA+ Qp- TC'ZA - T
. . PB - TC ZB +
C'ZC+ TA, + (D- D+ LDy+ TAi3+ Ads— Ags .
TAu+ Ass
A15+ AT5+ 2LDl TA12+ Ag5
T
Q2+ T ZA+ TA"ZB + DB+
_ * DA+ A"D- TAy— Ay
2= TA24
2D2+ TAzz
. N 2LD3— Q11+ TAjg— LD4— D3— Q12+
Ass— Als TAs— Als
TB"ZB- 2D,-
k k *
L On+ TAy
2 P Q D D, D, D; D,
®< 0, (3) ,
- PC- CP+ PA+ On- CD-
0 PB
Qu+ 2LD, D+ LD
o . DA+ A'D- o DB
B 2D2+ sz
* * 2LD3- Qu LDs- D3;- Qn
* * * - 2Ds- Q2
Liapunov
Vit)= Vi(e)+ W(t)+ Va(i),
Vi(t) = x'(t)Px(1),
n xl([)
Vi(t) = 2;@ S Sils)ds o (di> 0),
v = [ gacer sexconrra Y Ja
4(t) = X(S X(s S
ol Flx(s))

B B+ B+ B+ A+ A= e (t) Oe(t) < 0,
e'(t)= [x'(t) x'(t= T f'(x(t)) fl(x(t- T)].

, 9< 0, Wx(t))< 0, x(1) Z0, W(x(1))= 0 x(t)= 0,x(1

- Y= 0f(x(1) = O.f(x(i- T)=0.
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Liapunov , (1) y
(3) , 0< 0

3
BA(t) == 0.Txi(t)+ 0.6 (x1(t)) + f(xot))+ LG (x2(t— T)),
D(t) == 0.9x1(t)= f(x1(t)) = flxo )+ f(x1(t = TV))+ f(xx(t - T)).
IMI , 1
B [2.7189 3.49832'| B [58. 205 3 32.564§] B [0.0012 0 A]
- * 28.891 217 7 * 72.8185 7 7 * 3.3264°
[0.0006 0 } [2.4339 0 4] [0.0007 0 9]
1= , D2: , D3: 5
* 0.024 1 * 1. 022 * 0. 026
D [0.0010 0 J [11. 1889 - 12. 1874}
L os o gm0l TN T L« 200. 479 1] 7
0 - [0.2073 - 1.8621} _ [3.9409 3.287 7
27 1268778 2420461 %7 s 4.0600 9’
T= 0.0135, 0.0135 ,
, 12 , ,
6 6 —
X, —_X
4 e X, 4t e X,
2 23‘
u(t) 0 \ f_\\i}»f\,\/‘ .
1 -2
] -4
-6 " L " . — -6 n . s e L T L L
0 20 40 60 80 100 0 20 40 60 80 100
t/s t/s
1 (T= 0.0135) 2 (T= 13.5)
, , [9-11]
[ 8]
4
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Generalized LMFBased Approach to the Global
Asymptotic Stability of Cellular Neural
Networks With Delay

LIU De-you, ZHANG Jianrhua, GUAN Xin ping, XIAO Xiae dan
( School of Science, Yanshan University , Qin huan gdao, Hebei 066004, P. R. China)

Abstract: The global asymptotic stability problem of cellular neural networks with delay is investigat-
ed. A new stability condition was presented based on Liapunow Krasovskii method, which is depen
dent on the size of delay. The result is given in the form of LMI(linear matric inequality), and the ad-
mitted upper bound of the delay can be obtained easily. The time dday dependent and independent re-
sults can be obtained, which indude some results in the former literature. Finally, a numerical exam-

ple was given to illustrate the effectiveness of the main results.

Key words: delayed cellular neura networks ( DCNNs); LMI(linear matric inequality); global stability



