% 32 K% 8 4 FTRIARFFH(OBAAFMR) 2015 48 A
Vol. 32 NO.8 J Chongqing Technol Business Univ. (Nat Sci Ed) Aug.2015

doi:10.16055/].1ssn.1672-058X.2015.0008.003

Rk RREHEMBNREEST

A
(FE RN AR BeER 2B, FH K 404100)

OB T R R AROT AR AAT B M % a9 RR M PR B T B F 89 — AT R4 AR R AL R P AR
Wk A AR o B A A AT 4 B T BRR BB T LT B T R A 6 22 M AR | 73 5] LB
W ARG 2 W 4 A By A5 HAB M LA F b UG | 2001 R T2 34 4 R AT A,

KEEIF AR LAY 2 M % B TR IR AL

23 0231 SRR A XE S :1672-058X (2015) 08-0009-05

TE R JUE R AT HE TIFZ Mg AR i Cohen-Grossberg 28 W) 28 .Hopfield M2
ML) B TR L, B E6MRSE T V5 2 40 BB B o, AR I o Lk i, 13
ST R, A PR S ) 5 B S B R o P R . 2 S b TR 2
I 265 () R K AN B Bk v, R 2 RO B e AN B E Dk i ARG S JDk op Bt U A (BRI B v  SAR R ik
IRFIRS 2 DK i [ I AE S PR AR GE .

1 F&HIR

e
0(0) == Du(0) + AfCu (1) + Bfu (i =7(1))) + €[ flu(s))ds +

I(t) + g (u,(8),u,(t), - ,uy(t)),t=1,2,--- N
Hrpu ()= (u,u;,, --~,ui’n)T e R" JBREA® D =diag(d,,d,, -, d, ) TR RBHE,A= (aij)"x",B=
(b)) n » €= () e ERCEIEFE f(u,(£) )= (f (g (0) ) ofo (o () ) oo of, (g, (8) ) T e R SSRGS 1( 1)
FORTE ¢ RO AN G 1) B R AL, g, R — R AR MERE G REL, T (¢) AR IR B RS G R A X %
(1) SBA IS 4 IS AFEE R g, (u, (1) ,uy(1) - uy(1) ) AT,
Ao =w—u T B () B AN, AR E

(1)

50 == Da(0) + Af (D) + BS (e =7(0)) + €[ 7 (u())ds
=7t (2)
+ gz(u*<t> 5u1(t) ,"',LLN(t>),L' = 1a2"”9N
/\l:I:]

I s HHA:2014-10-07 ; 1& B H #3:2014-12-15.
* BREE . E KRR Z R B H (KJ130606) .
TEE BT 2250 (1990-) , 2, L Bt L 0F o Az, A3 ik s il AP 5z



10 ERIWAFFROEBHFR) %32 %

F(x(0)) =fu1)) = fu” (1))

;L(U‘*(t) s (1), uy (1)) = gi(uy (1) - uy(1)) - gi(U*(t) somu ()
BRi& 1 fATEIEWE L,

| f () = £ IL(x =)
Hrpx,yeR", H x#y.
Bi& 2 fEFEIEE MM M (i,j=1,2,--- ,N) ffi

g (0 (D) () <5 M ()]
ST S L P

wi,(1) = = Da(1) + A (x(1)) +Bf (x(1 - 7(1))) +

Cf (s + g (u (0),u,(1) (D) 0 # 4,0 = 1,2, N (3)
t-7(t)

x, (1) = o, (1) ke N
Hoie, oty oo | RRTHE I K0P ST HABGE (o) FE =1, BPRURATIESE, B %, (1)) = ey, (1) . FIIE, 20 (3) /2
— AL BERR B HAE t=1,(k e N*) AbARNESE.

F 1 o, FIRTE x,(17) = oo, (1) AT 5 B Y KR B | e, [ > 1 B 2 X 3G . TS 2 Jok bk A
TR Bk vp. Bk i B | o, [<1 B X (EIR /DN , T4 ik o > e ok v, BN G ik o N e ik o 2% g it
25T ABBOANERE ik i B A0 IR e BB T AT BRAE (e, ey, -y b, BRE DK SR B A K (LI A T AT BR AR
o, vy, vy b T [, [>1,0< ) [<1(i=1,2,+ N j= 1,2, M) ABIK ¢, SRASERSE DK 9 Bk vh 3
A IR TR] 2, | A DK ) DK s 8w, 18 P e ).

BRI 3 inflt,: —t,, 1 | =& maxit, ) —t ) | =4, M, 0, e 1,1,

EX 1 WRLAAE M>0,a50,T,>0,ff

N
S e (0 P < Me e =T,
i=1

B2 (3) BRI FE.
BIIE1 4 x,yeR" A ' ytry <ex'x+s™'y'y.
S| 2 4 0<PeR™,0<r(t)<r,V:[0,r]—R", N
r(t) r(t) r(t)
ru)f V(s)PV(s)ds = <j V(s)ds)TP(j V(s)ds)
0 0 0
BIFE3 X 0<t,(t)<7,F(t,u,,uy, " ,u,): R"XRXRX--XxR—R TE u, oA, 1,(u) : R—R 1 u ZbAE
{D+ u(t) < F(t,u,u(t —7,(t),u,(t -7,(1)))
u(t,) < Lu(t,), ke N"

:D* v(t) < F(t,o,o(t —7,(t),,0,(t —7,(1)))
v(t,) < Lo(t ), ke N"
M4 u(t) <v(r).

2 FEHFR

EIB L PR 1,2,3 o7, A (3) BRI IR AT



%8 Y B R Bt AR a4 0 ROR M AT 11

p=A,,(=2D +aA'A + bB'B + cC'C + a”'L;L, + ¢'L;L,)

. 21“‘ i‘
SN (b = L A M) e (pr > ,
i=1 fi j= é} i=1j=

Hrb a,b,c EIEWE E a-Rg>0 L.
UERR A 2R Vi S PR AR

V(1) =x"(1)x(1) = Zx ()x;(1)

D" V(1) = Zx[(t)(—ZD)x(t) + sz (t)Af(x(t)) + ZZxBf(x(t—T(t)) +

=1

mewf fMU®+Z%UMOMwmm y(1) <

=1
N N N

ZxT(t)(— 2D)«x, (1) + Zx (1) (aA"A + a”'LiL)x,(1) + Zx (1) (bB"B)x,(1) +

N

ZxT(t—T(t))(b WL« (1 - 7(1)) + leiT(ccTcm +
Z lLfTLf(f:_ (l)x[(s)ds)T(f:_ (l)x[(s)ds) + Z%T(t) ZMijxj<t> <
X (= 2D + aA"A + a”'LiL, + bB'B + cC"C + ¢ 'L{L,) V(1) +
X (b7 L, + ¢ 7' LiL, + M)V(t = 7(1))
A
D" V(t)=pV(t) +qV(t —7(t)),t € (t,_,,t, ],k € N* (4)
A=t (3),H
V(1)) =a;V(1,) (5)
L >0, w(t) SEUNT Rk sk 28 50 i ik — fig
w(t) =pw(t) +qu(t -7(1)) +e t#1,
w(t,) =ajw(t;) t=t,,k e N" (6)
w(s) = le(s)|? ~—r<s<0
EV(s) <le(s) [P=w(s) (-7<s<0),Mz(4) ((5) M5 3, A
w(t) =V(i) =0,6=0
Ha(6),H
w(t) = W(1,0)w(0) +j;W(t,s>[qw<s —1(s)) +elds (7)
Hrp W(e,s) (1,s=0) 2 Tt 2R 50 A PUHE B
{y(t)=py(t), t# 1,
y(t,) =oqw(t,), t=1,,k e N
R A 0T VG RE ) 2 S, A
W(t,s)=e"" [] o (8)

s<ip<1

BAALE s [ARZEAL A AR Bk v, Rk Bkok V., e B4R 3, AT LAAS %IJN<§—+1 N<{——1 AR A B 3
R (8), A

N M i=s i=s
Weo) < o T T o P67 5 =
i=1 j=1



12 ERIWAFFROEBHFR) %32 %

NooM Nnlu | M|y,
H ﬂ &, Z‘Vj‘—zewuzi; f; +zj; 3 ) (=) —
i1 e (9)
Re—a(l—t)
#n=R 7782\20‘90(‘9) 12 (7)) (9) A
w(t) < me™ + f Re_““_“)[qw(s -7(s)) +&]ds (10)
0

# h(w)=w-a+Rge" . a—Rqg>0,4 h(0)=—-a+Rg<0. KN lim h(w)=+ H h(w)>0,fF7E A>0 {f
h(A)=A-a+Rge =0. 25K R a—¢>0. I8 24FH

wt)= o) <sn<me™+—" —r<1<0 (11)
R a-gq
—At &
_ 12
w(t) < me +R’1a—q (12)
AR AFFE ¢ >0
* -At &
) = B E— 13
w(i™) = ne Y R (13)
B4
w(t) < 7’)6_“ +ﬁ_q
= (10) ((11) 753

w(t™) < me ™ +f Re_"m_“)[qw(s -7(s)) +&]ds <
0

. e L A(s—r(s
efat %7] + — + j Re m[q(ne A(s=7(s)) +
R a+gq 0

&

—At* &

me Tt
R a-gq
IR (12) W7 e—0, 1 w(t) =V(1) =0,
V(t) <w(t) < me™

e 1,5 (3) BAaEFRE .

T B U RN E DK RS E ks e AR A S B, =, v = v 628,020 1y =0
by, =ty (i=1,2,+ N,j=1,2,-- M) A LS5 T L.

L1 AR 1,2,3 B0, IRAZ(3) S BEREEGRE  WARAETE

p=A(=2D +aA'A + bB'B + cC'C + a”'L/L, + ¢"'L[L,)

+21n\,u,\ +21n\v\
4 {

Ll
v

4= A0 = L M) == (p )R =

max

Forp R IE W8 AL
TERA ZEIT R 1, DAt As .

3 % fl
P

2 0 0.2 -0.5 -0.1 -0.2 -02 -0.1
D= A = B = ,C = a=b=c=1,
0 1 -0.1 03 -0.1 -03 -05 -03

M = diag{1,1}



%8 Y B R Bt AR a4 0 ROR M AT 13

W AT 155 p=-1.839 4,q= 1R n=-1.2,r=-0.9,£= 0.5 FRIEHEIS 1 15, WRFaE bk
¥ £<0.315 6 P4 (3) FaiE.

4 & &

TESEPIEE T R PR AR RE K i MRS RE Jik e [R] IR A7 75 T 7 97 22 SR AT e A (B SE 1 SRR ik b
R Ik b B e A AR T It I R 5 e 2 ) 2% 540 R R A TR T e 4 o o 8 K v R 49 B 3 R AR 1Y
FAF 1B UL T PRAE R

SEH:

[1] GUPTA M M,JIN L., HOMMA N.Static and Dynamic Neural Networks[ M].New York , Wiley-Interscience, NY ,2003

[2] CAO J D,LI L L.Cluster Synchronization in an Array of Hybrid Coupled Neural Networks with Delay[ J].Neural Networks,2009,
22(4) :335-342

[3] WU H, GUO Q. Exponential Stability of a Genetic Network Under Mixed Impulsive Control [ J]. Journal of Computational
Information Systems,2012 (8) :9561-9567

[4] YANG X,CAO J.Stochastic Synchronization of Coupled Neural Networks with Intermittent Control[ J].Phys Lett A,2009(373) .
3259-3272

[5] WU H Q,GUO X Q,DING S B.Exponential Synchronization for Switched Coupled Neural Networks via Intermittent Control[ J].
Journal of Computational Information Systems,2013(9) :3503-3510

[6] LI J,HO D,CAO J.A Unified Synchronization Criterion for Impulsive Dynamical Networks[ J].Automatica,2010(46) :1215-1221

[7] ZHANG H,GUAN Z,HO D.On Synchronization of Hybrid Switching and Impulsive Networks[ J].2006 45" IEEE Conference on
Decision and Control IEEE ,2006:2765-2770

[8] ZHANG W B,TANG Y,FANG J A.Stability of Delayed Neural Networks with Time-varying Impulses[ J ].Neural Networks,2012
(36) :56-63

[9] QI J T,LI C D,HUANG T W.Stability of Delayed Memristive Neural Networks with Time-varying Impulses[ J |.Cogn Neurodyn,
2014(8) :429-436

[10] SONG Q K,ZHAO Z J.Cluster Local and Complete Synchronization in Coupled Neural Networks with Mixed Delays and Nonlinear

Coupling[ J].Neural Comput Appl,2014(24):1101-1113
[11] WANG G,SHEN Y.Exponential Synchronization of Coupled Memristive Neural Networks with Time Delays[ J].Neural Comput
Appl,2014(24) :1421-1430

The Stability Analysis of Time-variant Impulse Coupled Neural Networks

PENG Wei

(School of Mathematics Science , Chongqing Normal University , Chongqing 404100, China)

Abstract ; This paper dissusses the stability of time-variant impulse coupled neural networks. The main feature
of time-variant impulse is the coexistance of unstable impulse and stable impulse in model. The stability of time-
variant impulse coupled neural networks can be analyzed by controlling the intense of time-variant impulse. Several
conditions for globle exponential stability of time-variant impulse coupled neural networks are obtained. Finally,an
example is given to prove the effectiveness of the theory.
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