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Abstract

This paper is concerned with the synchronization of the delayed chaotic neural net-

works, it has a new adaptive feedback controller which includes state coupling control
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and delayed state coupling control. We study the case where the system is a variable
coefficient. Also we discuss the stability conditions of synchronization by constructing
a new Lyapunov functional. Example and numerical simulation are given to illustrate

the effectiveness of the results.
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1. FEERFITEENIR

7 20 F 46 A [ R A I 8] _E ) — B ok, AR AR M FD R IR S (1,2, MALF
& [BIREEREFD [4]. Rl b T HAEVF 2 U N . LR, ARRYERIERP 30 1 &
GURE] T T, R B RAEVE 2 WU R T MW SN e R, XTI T AP A B iR
AR A RS8R [5-9].

FEFD I, AEANTS MBI T B SN S A R R R 5 % 2], RBHER] [1,2,10,11],
[ e $ i [2,12] 8655, I35 SRR ARSG, MRUIED U RLMIE . ELBM AT, BT
R A IR A @A, (5 BRI 5. RIS T SEIR 5] AR R GE, & S PR BT AR Y
WA FERXROCET, ATHRE T iU TR E SO B A AR SEIR R 22 28 7 72 :

#i(t) = —ciwi(t) + Z aij fi(z;(t)) + Z bijfi(z;(t—7(t)) +1 (1)
AN
#(t) = —Cuz(t) + Af(z(t)) + Bf(x(t —7(¢))) + I (2)

KHz(t) = [21(t), 22(t), - 2, (0)]" € R* REMAEIGHRE M E; C = diag(cr,ca, -+ ,¢,) > 0
(— AN IERAFRE), A = (a5 axn B = (bij )nxn 73 M8 I & R E FE FEAE IR R T =
(i Loy I)T € R e AFELE MBI 7(2) > 0 RAERIHIE: F((t) = ful@1(1), folwa(t)).
v fal@n (8)T € R ARRANE TT R B0 B AL
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9i(t) = —ci(t)yi(t) + Z ai; (t) f3(y;(t Z bij (1).f(y;(t = 7(1))) + 1 + Ui(t) 3)

SR
§(t) = =C)y(t) + A1) f(y(1)) + BOf(y(t — (1)) + I+ U(?) (4)

KHU®) = [ur(t), us(t), -+ un ()T ZEHIE. 2e(t) = y(t) + ma(t), I H HIER GG 2815
WRU®) = Liyt) —x(t) + Kyt — 7(t)) — 2t — 7(t))), XEMIEMEL = diag (I, 1, -+ ,1,) >
0, K = diag (k1, k2, ,kn) > 0. )5, [FEPHRZE RS0 LS RK:

éi(t) = — ciei(t) — (ei(t) — ci)ya(t) + Zaijgj e;(1)) + Z ai;(t) — ai;) f3(y;(¢))

+Zb”g] ej(t —7(t "’Z i () = big) fi(y; (¢t = 7(1))) + Lit)es(t) + kilt)es(t — (1)),
" )
— N,
é(t) = =Ce(t) — (C(t) — C)y(t) + A(t)g(e(t)) + (A(t) — A)f(y(t)) + Byle(t — (1))

+(B(t) = B)f(y(t — 7(t))) + Le(t) + K(e(t — 7(2))), (6)
X g(e(t)) = f(z(t) +e(t) = f(=(1))e
PR, ATA W AR :
(Hy): & EIE RS (2),i = 1,2, ndf 20 F &M FaEWEE > 0, X TAR
EgIl,Ig € R, ﬁ
|fz($1) - fl($2)| < kz|$1 _:L.2|7i = ]-727' N
(Ha): 7(t) > 0 2—" Mm%, BXFAams, A<t <pu<l.
EM1.1 REG(1) F(3) BIEHGENIEHEE T2 mEDm, Wi
Jim [l (1) — ()| = 0,0 = 1,2, ;.
XH|-| ARER? LRIE LA TEEL
SI381.1 XHEM [ Fa, b e R?, AR

+2a7Xb < a" Xa+ 0T Xb

Wi, HPHX RAEMERE, HHX >0
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2. TEHER

FREUL LR, EERIE LG, RATA LIS R LU T 4.
TEIR2.1 ikey(t), ai(t), bis(t), Li(t), ki(#) (i, 5 = 1,2, ,n) Wi /2=
¢i(t) = yiei(t)yi(t)exp(pt)
ay(t) = —nijei(t) f;(y;(t))exp(ut)
bij(t) = —pijes(t) fily;(t — 7(t)))eap(ut)
Li(t) = —efel (Dewp(ut), ki(t) = —ofe;(t — 7(t))ei(t)exp(ut)

KHe(t) = yit) —wi(t)(i = 1,2,--- ,n),p > 0 R —NIEFEL I Hoyi,miy, pig, 005 #ORBERIIES

1 1 T 1 T 1 T
_ _ it - “BB")+ - g
U= Amaa (=€) 4 Amas (5B + Ao (GAAT) + Anaa(3BBT) 4 5h+ 5r—se

X BN e (M) RSP FEM A BRRHIEE, 7+ FonT () W EFFE. RO (H,) F(Hs) T2,
I HI <0, MM ARG:(2) 5 FERG(1)RERFZH, JEA

lim (¢;(t) = ¢;) = lim (a;(t) = ai;) = lim (b (t) = bij) = 0,4,j = 1,2,--- ,n.

t—o00

ERR Rt R 2R U 2 B

1 1 , 1 1
V(t) = §6T(t)6(t)6$p(ut) t3 (ei(t) —e)” + 5 Z Z ;(am (t) — ay)?
i=1 * i=1 j=1 Y
T 1 L= B(t) 1= k2(t)
+5 bi(t) =big)* + 5> "5t 5 ), (8)
2 & o pij( i®) ) 2 — 2 2 = o?

le()]gle(®))exp {ul6 + 7(t)]} b

" /t—r(t) 2(1- )7
THE(8) MF3, IHRNRZERS(6),

n n n
1

V(0 = € (e(t)eapler) + GeTWeleaplint) + 30 —(e(t) = (1) + 3 3 —(ait) = )iy (1)

i=1 * i=1 j=1 i

53 SERNCENNCESS Wiy + 3 0y + s Ol Olern(ut)

i=1 j=1 =1

2T el 0} et — (O]} ep(u)

x exp(pr(t)) —
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V(t) = ewp(ut){ — e (H)Ce(t) + geT(t)e(t) + e () Agle(t)] + e () Byle(t — 7(1))]

21(:(;)) g" {elt — ()]} g {elt — T(O)]} }

ERFIBB ()0 < 7(1) < p < 1 FRATAT AR [0 < -1,
S ELL, XA EBRAEREEA, TATE

V(t) < ewp(,ut){ — @) Cet) + LT ()e(t) + ZeT (1) AAT ()

2 2
+ %QT[G(t)] ~gle(®)] + %eT(t)BBTe(t) + %gT {e[t — 7]} - g {elt — ()]}
+ s eOlelenplur (0] - 37T e = O g el - T}

< cop(ut){ = M (HC() + 5T (@)er) + ST (HAATE() + g e(t)] - gle(t)]

s o eOlaleeanlur (0]}

1
+ §eT(t)BBTe(t) +

EEEIMRR(H,), RAITEWTRAER:
el < eler0]i = 1,2, .
SR, FRATTAT LA 2
§(0)] - gle(t)] = ilgﬂem] < ih?e?(t) < he(D)elt), (10)
XHBh = maz {h})i=1,2,-- ,n}.
4R (10) A (0) AT 1,

V(t) < emp(ut){ —er(t)Ce(t) + geT(t)e(t) + %eT(t)AATe(t) + %heT(t)e(t)

e BB () + 5 1h_ )\)eT(t)e(t)ewp[uT(t)]}
1 1 1 h +
< ea:p(ut)eT(t){/\mM(—C) + g + Amar(GAAT) + Sh+ Ao (5 BBT) + T } “e(t),
w&E, FAER
V({t) <0

A R AR e MRS, AT LLAIE MRS () 5 ERFAU) R R/FEDH. SFEM, ER
Bai;(t), ci(t), bi;(t) K= FE T aij, ¢, bij,0,5 = 1,2, n. FTEL, FAT5ERE T UEH.
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3. HIEERU

N HEATRE L — M7 5 5iE E B2, LA R
BIF3.1 A I AL R S e 2%, H R ST RE g

(t) = —Czx(t) + Af(z(t)) + Bf(z(t —7(t))) + 1 (11)

C:<1 0)7 A:( 2.0 —0.11)
01 50 3.2
B:< ~1.6 —0.1)7 I:<0)
~0.18 —2.4 0
Hr(t) = 15, f(t) = tanh(t). LM% (1) MAIARE N2 (s) = —1.8,25(s) = 0.2, 5 € [-1,0].
BHI RGN

Hrp

y(t) = =C)y(t) + A f(y(t) + Bt) fy(t — 7(1))) + T+ U(2) (12)

Horb, TATRBE )\ ZHa11 (L), asa(t), b1 (1), baa(t), 11 (t), 12(2), k1 (t), ka(t)e TTEREM, FA
SARE Nay, ag, b, by, 1y, o, Ky, kyo SR, FRATTAZR 2 U0 R S 45t 0 P B T R A RN S 80 3 N R

a1 = —9.2 (y3 — y1) tanh (y3) exp(0.5),
s = —0.6 (4 — yo) tanh (ys) exp(0.5),
by = —9.0 (ys — 1) tanh (ys(t — 7(t))) exp(0.5),
by = —0.8 (y4 — y2) tanh (ys(t — 7(1))) exp(0.5),
I = =5 % 5y(5)y(5) exp(0.5),
I, = —0.5 x 0.5y(6)y(6) exp(0.5),
k= =3 x 3 (ex(t — 7())) y(5) exp(0.5),
)

k= —0.3 x 0.3 (ex(t — 7(t))) y(6) exp(0.5),
BV R,

al(O) = —12, GQ(O) = 58, Y1 = 28, Ya — —02,
bi(0) = —0.2,  by(0)=4.6, L(0)=5,  1,(0) =5,
k(0) =3,  ky(0) =3,

[ U TR e, (1), ea(t) BT T05 12 BWI T BEREI IIHEAT, A8 ZRA0H T3 K0
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Figure 1. Evolution of synchronization errors e1(t), ea(t),
asymptotically achieve to 0
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Figure 2. Variable coefficient b1, b2, asymptotically
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