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fift, FTRLERIETT 2] MG5IR.

2 [EFEPREFIERLER

AR 303 8 AT ok 5 R
&= f(t,z(t),x(t —h1),x(t — ha), -, z(t — hy)), t#ti, t#t+h;j,
Ax(t) = Li(x(t), x(t; — ha), -, 2(t; — hy)), i€ Z, (1)
Ax(t; + hj) =0, hj >0,

HfrzeQCR", fiRxQx - xQ—>R", I:Q%x--xQ— R" (i € 2), {ti}icz &=
w Ty, H _liﬁzn t; = £oo, Ax(t;) = Ax(t; +0) — Az(t; —0), h; >0 (j =1,2,---,n)
S /NI

AT EE, RATHEALS:

Tj(t) = I(t — hj), Xr; = .I(tz), fij = $(t1 — hJ)
2 |z FoRmE v € BT MERIRZRITEE, & L nxn FHE A BN
|A| = sup {|Az|/|z|; = € R™\0}.

I # 5 AF

(Hy) f(t,2, T, -, Tp) BEEE (BUPBESE, ¢ HH—RIAIRR), KT ¢ 2 w- M
0, HRTF o, T, -, T, BV E RS H0H B R R A 2% 5.

(Hg) Li(xi,Ti1, -+, Tin) € CH QA x -+ x Q,R"), i € Z.

(Hs) HIEEE m 18 tivn =t + w, Liym (@, T1, -+, Tn) = L2, Tin, -+, Tin), © €
Z, iy Ti1,- ", Tin € L

Y hy =0, %8 (1) HERRSL

{ &= f(t,x(t),x(t), -, x(t)), t#t, -
Ax(t;) = Li(x(t;), z(t;), -, x(t:)), 1€ Z.
(Hy) ARG (2) FFAE w- FAIE (1) ERXF t € R, H o(t) € Q.
BRE ST (1) LR S
{ZJ:A(t)y, t#ti, t#ti+h, @)
Ay(t;)) = Biyi, i€ Z,

Hr

0 0
A(t) = %f(f, T2, ) pmg(t) B; = %Ii(ﬂﬁiafﬂi, RN 73 | P

B xn M X () 4 (3) BEEARRE, B X(0) =E. P HRK:
(Hs) HFEE - X (w) RAR# 71
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(He) HiFf £+ Bi,i € Z RAEAT RAY. W EBAFAFRATATLUE X (3) M ALHIEST
U ZRGE I JE 3 R B AR AR AR

imy | XOE=XE) X
T Xt w)(E - X (W)X (),

t

7

I/\ I/\

0<7<
0<t<r<w.
it G(t,t; +0) = G(t,t;)(E + B;)~!
SRR EME— Ve B
i) BREF AELUR Po(xo,yo) AW MM D C R? 1%L,
i) F(xo,y0) = 0;
iii) SR F (2, y) £ D WAFAE HiE%E
iv) Fy(xo,y0) # 0,
MWHER Po MR U(R) € DN, K& F(r,y) = 0 ME—FE T — & XAER X [H
(zo — a,z0 + a) WHRE (REE)y = f(z), H13 f(zo) = yo, = € (xo — a,20 + a) Bf
feU(R) H F(z, f(z)) =

EHE 2.1 WRL (1) WM (H)-(He), MBLE © = (1) FAEBIHQ C QF ho >0
7% hy < ho, MARGE (1) FFAEME— B SRR (¢, b,y - b)) BHAF 2(2,0,---,0) = (1)

o O ™

3 FRERMILA
BAFAERH 5, > 0 B8 © EATIRIBUE © = v(1) 19 6 HASE 01 XTIkt 2 € B
T MCHTEHCH || FIX noxon FHRE A & LHIEECH
|A| = sup {|Az|/|z|; = € R™\0}.
H RS (1) 2
z=y+ (), (4)
RBRGE

Ay(ti) = Biyi + Ji(yi) + AL(yi + Vi, Jir + Cirs - Tin + Vin)s i€ Z, (5)
Ay(ti+hj)207 hj>07 i€Z, j=1,---,n

Hrr
Qt,y) = f(ty() +9(t), y(t) +¥(t), -, y(t) + () — f(E, @), ¢(), - (t) — Alt)y,
Ji(yi) = Li(ys + Vi, yi + iy yi + i) — Li(Yi, iy - 0:)) — Biyis

Af(t,l',fl,"',fn) = f(t7x7§17"'7fn) —f(t,fE,(E,"',fE),

AL(zi, Tit, -+ Tin) = Li(24, Tin, -+, Tin) — Li(@i, @i, - -+, @3).
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ATHBNRG (1) 19— w- ARIBRITER ARG (5) B y(@) W2 [y(t)] <0 < ér.
REE (8], ZHERS

F=A)z+QULy) + ALy + T + Uy, T +0,),  EFE L,
Az(ti) = Bizi + Ji(yi) + ALi(yi + Vi, Uit + i+ Tim + Vi), 1€ Z, (6)
Az(ti+hj)207 hj>07 i€z, j=1,--n

g, HEXHN

/ G(t, ) [Q(ry(7) + AF(roy(7) + (7). Ty (7) + Ba(7),- Tn(T) + Ty (7))]

+ Z t t +O (yl)"_AI (y1+1/117y11 +w117"'7yin +¢Zn)} (7)

0<t; <w

AHETHEEN, B 0<t; <te<- - <ty <w. F L >0 EBNMEE VR €[0,h"]
Ht; +h <tip1, i=1m—1, tm+hj<w, j=1,2,---,n.

20 Con TR ITH W w, HBOESERE w: R — R, t; HE—KEANA, A
w(ti — 0) =w(t;), i € Z HIEEN ||w] = Sup |w(t)].

X8 € (0,01 BYTFHETs = {we Coy: |Jw| <6}, CL) FRIFHEL w e Cu
FEDKTR] (65,8 + hy) 8L (8 + by tigr) LTS, FH w(t; £0),w(t + hy +0) RBFER
w(t;) = w(t; —0),w(t; + hy) =w(t; + by — 0). X ¢ >0 & L T4

Ve={well): sup o) <c}.
te(0,w]

HARGE (6) MMELR (1) H y € Co WRITE
= Uh1, -+ hnsy)- (8)
A1 5 XS

U [0,R%] x -+ x [0,h%] X (T C Cyn) — Cloms
u(hlv"'ahn;y) :51(31) +52(h17"'7hn; )+83( )+g4(hla' "7hn7y)a (9)

- / "G 1)Q(n () d

Hrr

g2(h17 Tty hn7 y) = /Ow G(t7 T)Af(tv y(T) + ¢(T)7yl (T) + El (T)7 o 7?77,(7—) + wn(T)) dT7
Fa(y) = Y Glt,t: +0)Ji(y),
i=1

m

Salha, -+, hn,y) = ZG(tvti +0)AL (Y + i, Gy +Pits 3 Tin + Vi)

i=1
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o7 FH o B B8 A A PR — 1P 2.
& SCHLET

& :[0,h]x - x[0,h*] X (T5s C Cun) — Corm,
®(h17"'7hn7y) :y_ﬂ(hlauhnuy)

ErElg
&(hi,+ hn,y) =0 (10)

(g —A i y. R 6(0,---,0) = 0, FATHHEN

(1) & T hay- o, by FER ha, - he = 0 RbRE y 7 Ty 55,

(2) & LE [0,h*] x - x [0,h*] x Ts =T y BELEWHHA D,&(0,---,0) = Id.

Wi (1) BWE 6 BERRESE y MBS 6= 6(0,--,0,y) : Ts — Con.

T3] A\ Banach %3[g] B, = C(Téaéw,n)u By =By = éw,n. XF By & BT
Go B h; — 0 F1 By 1y — 0 7 ELH ¢(8,y) =S(h1, -, hn,y) € Bo.

RABEWT (2)0 X FEEH & XF y EET L. HERREER, 74 ho € (0,h*] F
GBS y(hy, - ki) 20, ho) X -+ x [0, ho) — Ts, € Cun(do C (0,0:]) WERFTRE (10), A
y(0,---,0) = 04KH T ha,- -, by B9 ¢ BREL, HH ARG (5) ME—BY w- JAIARE y(t, R, -+, hn)
TR [lyll < 6o, WIE (4) ARG (1) FEJHHIIE v = »(t) B Jo 2B Q EME—1 w- JH
AR x(t hay oo hy), =2, 2(t,0,---,0) = ¢(t).

THEERARTE (1) 1 (2).

HHEFIAN— g

My, = sup {|f(t7$7flu' 7571)' (te [O,QJ], T,T1, ", Ty € Ql}u
M2 = sup {|f1(t7‘r7fl7’f’n«)| ite [va]a xvflv"'afn € Ql}v
M3 = sup {|f51(t,x,fl,~~,5n)| (te0,w], x,T1, -+, Tpn € Ql},

Mn+2 = sup {|f5n(t7$7517"'75n)| ite [O,W] T, %1, 0, T € Ql}a

Ny =sup {[0z,Li(zi, Tir, -+ Tin)| 10 = 1, m; @4, Tix, -+, Tap € Q3 j = 1 n}.
WAL fo, fors s f70, O, 1 & f RF 2, T, T A1 L &F Ty WM 2L
M = sup {|G(t,)| : t,7 € [0,w]}.
MRIESRAF (Hy) GIAN—Bir 5 R BOE SE B %

m(p) = sup {|fm(t,x,x+y,---,x+y) _fw(tvxaxv"'ax” ite [O,w], T € Oy, HyH < M}v
772(#) = sup {lffl(t7$7x+y77x+y) _ffl(t7$7$7"'7x)| :te [O,QJ], X 6917 ||y|| Sﬂ}a

77n+1(ﬂ) = sup {|f§n(ta$7$+y7,$+y)
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— fz, tx,x, - )| st € [0,w], z €, Jly]| < u},

0
_I(f(t7x+yl7x+y/7'"7x+y/)_f(t7x+yllux+yllu'"7x+y”))

n(w) =Sup{
€0.w) @ = (). Iy <0 ' <o Iy —y'| < .
(1) BERA p *F h; pacy=1 h; =0 putsa=| y € Ts, H (9) H H(O,---,O,y) — gl(y) +
Sa(y) A, RFEMT S2(he, - ki, y), Sa(ha, - hayy) By € TsN Ve, ¢ >0.
ENES
Ano=ti+ ), Dny =t +ha), o, Ay = i ts + ),

i=1 i=1 i=1

I = [0,w]\ (Ap, U---UAR,).
Xttely sitt—h; JBTERE ¢,y R —ELXE, H R (2) g, EHH

[01(8) = ()] = [t —h1) =) <hi  sup  [(t)] < haMy,
te(t—hq,t)

[, (8) = ()] = [t — h) = V()| < by sup  [ih(£)] < hn My,

tE(t—hn,t)
1 (t) —y(®)| < hg,

XFt ey,

A y() + (), 7:(8) + 1 (), T () + P (1))

=[f(ty(6) + (1), 71 (8) + 1 (1), - () V(1))

= [t y(@) + (), y1(t) + Pa(t), - "7yn()+¢n(t))|
<M3|gy = y1 + 91 (1) = D1 ()] + -+ Mo Ty, — Yo + Dy () — (1)
<(Mshy + -+ -+ Mpi2hn)(C + My).

X‘j‘ﬂr‘tEAhw j=1,2,---,n HEEALHE

Af(y) + ), 71 () + 01 (8), - T (b) + 1, (1) < 2My,
}32(}11, e ',hn,y)l

S/Ow Gt )| |AF(Ey(7) + (7). T2 (7) + 1 (1), T (7) + P (1) dT
:/1 G, DHAS(Ey(7) + (1), T2 (7) +D1(7), - T (7) + 1 (7)) dr
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ti +h1

+ Z/ G(t, )| |[Af(Ey(r) + (1), 71 (1) +91(7), -+ T (7) + 0 (7)) dT

+hn
bt 30 100N AL + 9T + T,
u7) + Bl 7

<M [(w —m(hy + -+ hn))(Mshy + -+ + Mig2hn)(C + M)
+ 2Mym(hy + - + hy)]. (11)
[FHE,
(i — il ShaMy, -+, [ ¥y, — i < hn My,

|yi1 - y1| < tha Tty |y1n - yl' < hnC?
|AL(yi + i, Tix + Cirs 3 Tin + Yin)| < N1(My+ ) (hy + ho + -+ + hyy),
1Fa(ha, - hnyy)| < Z |G(ti + O)| | AL (yi + Vi, Uiy + Cins 3 Tim + Vi) |

i=1
<mMNy(My +¢)(hi +ha + -+ + hy). (12)

B (11) A1 (12) AT, B SU(ha, - b, y) B b, oo ho = 0 ABTESE
(2) ﬁ%ﬁ Dug(hla Tty hnu y) 7~EEL.‘ éw,n - éw,n E@%Jﬁ%%ﬁfx%

Dyg(h’lv h y)Z— hm [S(h’lv : hn,y‘F/LZ)—S(hl,,hn,y)}

S(ha, - hnyy) KTy BEETAYAEIR §(ha, - b, )z [0,R%] X -+ x [0, h*] x (T
C éw,n) - aw,n Eéﬁd@a ﬁﬁﬁﬂﬂ.ﬁ

DyF(h1,--, hn,y) = Id — Dylh(hi, - -, hn, y),
DyM(hy, -+, by y) = DyS1(y) + DySa(ha, - hayy) + DySs(y) + DySa(ha, -+ b, y).
Bt bR AT R SR, BIESRATRAE o o = 0, y = 0 RbIE
DySi(y)z = lim ™ [§1(y + 42) = $1(y)]
= lim - /‘GtT[va<>+ua>> Q(ry(r))] dr
/‘GtT1muL1ﬂnMﬂ+u4ﬂ+wvaﬂ+u4ﬂ+ww»
e Y1)+ () 4 0() = () + (T, - y(7) + (7)) — pA(T)2(r)] dr

v 0 0
_/0 G(t,T)(%f(T,.I,{E, e ’I)‘m:w(‘r)—i-y(r) - %f(Ta Ly Ty, I)’w:w(T))Z(T) dr.

RUAR, Dy31(0) = 0. A T IEM SEAESENE, By, ", 22" € Com, V11 <0, "Il <0,
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UAES

(DyB1(y ) ( wS1(y")2") (1)

<‘/ t 7. 7- I,I,"'v'r)‘mzw(‘r)"l‘y/(‘r)
D fr )iy ) 7 () |
‘ / (t,7) (7,2, @, @) o=y () 1y (7)

%f(T z,, )|z:¢(7)) (2'(7) = 2"(1)) dT‘
<Mw(ns(ly = " D12l +ns @)1z = 2").-
e V8: 1
- 0 0
Dyg:‘](y)z = ZG( 123 +O)(8I I; (LL'“J:“ T 7xi)|wi:wi+yi - %Ii(q"ivxia T 7xi)|wi:wi)zi'
i=1 ¢ ¢
183 D,F3(0) = 0 H Gk S8y S
DyFa(ha, -+, hn,y)z
:/0 G(t,T){[fz(T,x,fl,-~,fn)z(7')—|—f51(7',33,fl,~~,fn)21(7')
ot fr, (T3, T, - Tn)Zn (T)]
- [fz(T,:E,x,"',I)+f51(7',1?,$,~",$)—|—""Fffn(T,{E,{E,"',:E)]Z(T)}dT.
R, H Dy§2(0,---,0,y) =0 EXFEHRMXET ha, -, hy BEAT, THEBMHEH
THL:
(a) 7E hi,-- hy =0 R0IEZE, Wy e TsN Ve, 2 €V,
DySQ(hl,-u,hn,y)z:/O G(t,r){[fz(r,x,fl,-~,fn)—fm(T,:E,:E,-u,xﬂ 2(T)
+ [fo (12,71, T0)Z1(T) — fo, (@, 2, 2)2(T)] + -+
+ [fgn (1,2, T, Tn)Zn(T) — f5, (Ty 2,2, -+ ,I)Z(T)]}dT.
M1ely, m—h T BEBTEE Yy, 2 WFE—EZEXE. FHIXA
[1(1) = (7)] < My, -+, [ (1) — ¢(7)| < h M,
71(7) = y(T)| < Cha, -+, [Ta(T) = y(7)]| < Chn,
Z1(7) = 2(7)| < Cha, -+, [Zn(T) — 2(7)| < Chn
)+ y(1), 01 (7) +G1(7), -+ 0 (T) + T (7))
= fo(T,0(7) + y(7),o(7) + y(7),- ()+y( )|
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|2, (T, 0(7) + y(7), 91 (7) + Ty (7), 0 (7) + T (7))

= fa (1, 9(7) +y(7), (1) + y(7), - 1/)(T)H/(T))\
) 01(7) + T (), U (7) + T (7))
y(r )s

<| fz (r 0 (7) + y(7), %,
— Fr (1 (7) + y(7), (1) + y(7), (1) + y(7))| [71(7))]

+ | fo (1 (7) + y(1), 0(7) + y(7), -, () + y(7)] [Fa (7) — 2(7)]
<na(hi (M + Q) ||z]| + M3hi(,

T

| fz, (T () + (1), 01 (1) + T1(7), -+, 0 (T) + T, (7))
— [z, (1, (7) +y(7),%(7) + y(7), -, (1) + y(7))]
Snn+1(hn(M1 + C)) ”ZH + Mpi2hn(.

E ISWAVAR:E TR %

|fm(7—7xaflu T 7571) - fw(Tv‘T?x?"'vx)‘ |Z(T)| < 2M2||Z||7
|f51 (Taxafla e afn)zl(T) - ff1(7-7'r7x7 T ,.I)Z(T)‘ < 2M3||Z||7
|f5n(TaI1T15 e aTH)En(T) - ffl(Tv'rv'rv T aI)Z(T)| < 2Mn+2||2’||

H A

|1 DyS2(hi, - hn,y)z|

SM{(w—m(hy+ -+ hy)) [m (k1 (M1 + )
+n2(ha (M1 + Q) [|2]| + M3hi¢ + - + a1 (hn (M1 + Q) ||2]] + Mps2hn(]
+2m(hy + -+ hp) (Mo + -+ -+ M,19) ||Z||}7

(b) TE»EED% D Sz(hl P, y)z #E ha, oo by > 0 BPEEZE, WBEIEZEERMTHIL
MR
/0 G(t,7) fo(7,0(7) + y(7), 01 (7) + Ty (7), -+, 0, (T) + G, (7)) 2(7) d, (13)

/0 ’ G(t,7) fz, (T, (1) + y(7), 1 (7) +T1(7), - -+, 1, (7) + T, (7))Z1(7) d, (14)

/Ow G(t,7) fz, (T, 9(T) + y(7), 01 (7) T To(7), -, ¥ (T) + T (7))Zn(T) A7, (15)

/0 TG [Falrb(r) +y() b — B 4 y(r — By, (e — )+ y(r — L))
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= fo(m (1) + (7). 0 (r = BY) + y(7 = hY), (7 = b)) + (7 — k)] Z(7) dr.

Xy € Ts N Ve, RIEE i, 7 € (ti, ta + b)), BEXHLE i 7 7 € (ti,t: + 1)), A
T —hi, T — b HIE TR o,y W E— L X E. FHA
[(m = hy) = (1 — h{)| < My(RY — hY), -+, [ ( = hy) = (7 = hy)| < Ma(hy — hy,),
ly(r = 1) = y(r = B < C(hY = RY), -+ ly(r = hy) = y(7 = b))l < C(hyy — hy).

FESRE In, BATHT LA

| fo (T, (T) + y(1), (T = BY) + y(T = hy), - (7 — hyy) + y(7 — hy,))
— fo(r(r) + (), 0 (r — BY) + y(r = hY), - (= Ba) + y(r — h)|
< [(M1 + O((Ry — hy) + -+ + (hy — )]

H—HE, MR TE (i + byt + hy) HIEAAG T

| fo (T, (7)) + y(7), (T = BY) + y(T = hy), - (7 — hoy) + y(7 — hy,))
— fa(r () + y(r), 0(r — BY) + y(r = hY), -+ (= Ba) + y(r — W)
<2Ms>.

L7
| [ G Falr )+ 90067 = )+ (7 = ), 0l = )+ = 1)

- fz(va(T) + y(T)W(T - hlll) + y(T - hlll)v T 7¢(T - hZ) + y(T - hx))} Z(T) dT’
<M{[w—m((hy —hy) + -+ (B — h))] m [(My + O ((RY = y) + -+ (hy, — By,))]
+2Mom((hy — By) + -+ (hy, — b))},

HA X FE R 8. RE R

Dy%4(h17 T hnvy)z

= Z Gty ti +0) [0 i (Vi + yir Vit + Tirs s Vi + Tin) %
i€z

+ 05, (Wi + Yis it + Tirs 5 Vin + Tin)Zin
oA O L+ Y b+ Tins s i+ Tin)Zin
— [0 Li (Wi + yis i + Yiv -+ s + yi) + Oy Li(Wi + i, Vi + Yy, Vi + 43)
ot Oz, Li(i + yis i + iy Wi + i) 2]
WAEGEBRT by b, y, 2 BEEA, H DyS4(0,---,0,y)2 =0
B EHESF (2) ZE2M. FEIEH 2.1 BiE.
& XPRGE (1) T ha=--- = h, =0, MARGEH 1] RS (1).
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Abstract An impulsive system with n small delays is considered. If the delays are small

enough, existence of periodic solutions for impulsive system is proved by using the implicit

function theorem. The results generalize the corresponding work of known literature.
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