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VFE R T IHRIR AR R Y B 7
= flx@t),x(t —7)), r=r(z()). (1.1)

Cooke and Huangl® KB THIH R (1.1) RHEALAIRME, TS H 77 R I s A B i a3 UG
Mallet-Paret Ml Nussbauml®! JEBI T FHRIB TR (1.2) FFE— B, ZHBIR3IA L.

ex'(t) = —x(t) + f(z(t — 7)), r=r(x(), —0. (1.2)

Hari P. Krishnan!" #1 Tibor K.12 235l AR 8 7 2HEH T 72 (1.1) a7 7EME— 2 B
MAFERIARERIE. AR T THEARE (1.3) MR F7ERME—E g 2.

()= flz@),z(t —r), 2" (t—7)), r=r(z)) (1.3)
Hale fil Ladeiral¥ 8|3 T quasi-Banach Z3[a] Wh>°, #F5Y T H &
2(6) = Fla(t), ot — p)).

BIRTE (4] FPIHHESEL p BEASRI A ARGHERSAR R, (AT a2 Whee X T
HPRS SR IR P SL A R AE WA Y. Hari P. Krishnan 12518 Whee BT T BHARR
ASHRAETHTTR (1.1) BRI EME— e B R FE R AR E WU . TEMEEA LAl
FI3#EHTHI I Banach 25[8] Voo SEBFTE T RRIHPRASMISCH AL BT R (1.3) BRI AFIEME— 1
prkiih
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EX 1M % B RN, BATWE (|- || R N(); #E—E XEE By ={r e E:
N(z) <R}, R>0 ( By FXTEE N() BUFERIERD R FEEHER), X FEZHRET
¥R, (Brn, || |) B—15e&ME RSN, B4 E & Banach Z5[H.

A VLR 0] = {p : p € C>0, BIRMERE o, FEFE K, #15 ¢/ (t) — ¢'(t2)] <
Kty — to|, MERERY t1,t2 € [—r*,0] BLAL }.

2F(ER4

N(p) = llolI*° = le(=r*)| + sup [¢'(8)]
oe[—r*,0]

0
ol = llell* = Iw(—r*)l+/ ¢ (s)lds

EX W, Banach 25[\], 028 VI, #—E X
ENX 1.2 Vlooo—{gaevlo"([ ™, al): @(s) =0 Vse[-r* 0]}, ;H:':F'V BEWTE

B llelle = J5 19 (s)lds A1 (|9l = supcpo,a) [¢'(5)].

é\

Ale, B) = {p € Vo 57 ([=r*,a]) « el < 83,
B(a, B) = {p € Vo33 ([=r",a]) : llglla < 8,

ML Y o < 1B, A(a, ) C Blay, B), HRIHERE ¢ € A, B), B sup,c(o o |¢/(5)] <
B, NTIE [ 1¢'(s)|ds < B [ ds = Ba < 3. TRE—MBEH Ao, §) C Blo,af). FHEFTE
VI

2 (t) = fla(t),a(t —r),a'(t=r), r=r((t)

z(0) = p(0),0 € [-r*,0], () e Ve, (1.4)

M EEVHENE (1.4) R TFIZM (A1) Ml (Aq).

(A1) r:VE([=r*,0) — R 2&IHH, BXFEDS o> 0, R o <infoeyrer(p) <
r* < +oo, M r X} ¢ B Frechet $%4 |D,| W& |D,| < g < <.

(Ay) f:RxRxR— R, &4J5 Lipschitz B, FrA|HAa

(&1,m), (§2,m2), (w1, w2) € RxXR, | f(&1,m,wi)—f(§2,m2, w2) | £ M|§1—&2|+N|n—na|+Llwi—ws|,

XHEF M, N, L ¥~ Lipschitz %%,

T AR S ITERORAMENE (1.4) R FTErEE . EVMERE (1.4) B9, Feibh
FARIARG T REAEZS ] VDo [—r*, o] AT A,

2 a(t) = po(t) + 2(t), Fr po(t) = ¢(t),t € [=r*,0], po(t) = ¢(0),t € [0,a], FI 2(t)
JitE (1.4) ByRRY HALY 2(t) WE

0, te[—r*0],
/ fle p(s = r(p(0) + 2(s))) + 2(s = 7(2(0) + 2(s))),
¢ (8 - 7‘( (0) + 2(5))) + 2(s = r((0) + 2(s))))ds, t€[0,al,

(1.5)



578 o B R 5 W o® 26%

MEER r WREMBIEAM A, B inf, r(p) > o, po(s —r(z) = ¢(s —r(z), € R Al 2(s —
(¢ 1.

H(p(0) + 2(5))) = 0, AT /(5 — r((0) + =(5))) = 0, B (1.5) FTRARIL PR
0, te[—r*0],
{ / fle (s = ((0) + =(5)),
(s - r( (O) + z(s)))ds, t €10,a].

FREEXHT: P:A(0,8) x BRxS— Ao, ), B re S, T

0, t e [—r* 0,

o) { [ st ol = p(0) + 2(6)), (16)
(s — r( (O) + z(s)))ds, t €10, ql.

RN IAHMERIL:  2(t) = P(z,,7)(t), NTTHERER 2z € Ve® & 2(t) = P(z,¢,7)(t) #
ME—ABR, T 2(t) = @o(t) + 2(1), WE:  2(p,-) REVMEME (1.4) FEXTE [0.0f HIfE. THEK
{7 48 A3 2 BRIEH.

2 FEFE

EE WRYMENE (1.4) WREKXME (A1), (A2), H »() € Br, H¥ R > 0, HEEHE,
IRLFFE—THVHE ¢ TTRTE @ = o(R) > 0, (EHMEME (1.4) ZEXTE [0 - of FFFTEME
—— M x(t, ).

N TIEMIERE, TFHES LA TFILA 5B,

SI3E 2.1 AURAEME (1.4) BRAEM (A1), (A2), RAFFIE o, 8 > 0, f§if% P : B(a, af3) ¥
Br xS — B(a,af) fil P: A(a, B) x B x S — A(e, ) 3L, FIL P R2— 1378 Bla, af)
Ao, B) #9 H BRET.

B IEHTRERER, FAVGEY P B(a,af) x Br x S — B(a,af), B Az, H:

1P(z,0,7) ()]l :/alf (0) + z(s), (s = ((0) + 2(s)),¢"(s = 7((0) + 2(s)))|ds
<of Sup M|p(0) + 2(s)| + sup Nlp(s —r(z(s) + ¢(0))) |1+

s€(0,c s€[0,a]

sup Llg'(s —r(z(s) +©(0))) +[£(0,0,0)[}
Se0,a]

<o{M(R+af) + NR+ LR+ G},

Heft G =1[/(0,0,0), Bl RE o < 5 M 8> R(M+N+L)+M+G, M o{M(R+ap)+ NR+
LR+ G} < af. O

538 2.2 P 7E4E Bla,af) EARISETIEEL |- ||s F1 | - 12> R—B R,
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iEBR % z,w € B(o,ap), B

1Pz, ¢,7(2)) = P(w, ,7(w))lla
/ |f (e (s = 1((0) + 2(s)), ¢'(s = (0(0) + 2(5)))—
F@(0) +w(s), (s = 7((0) + w(s))), ¢’ (s = (0(0) + w(s)))|ds
< /OQ(MIZ(S) —w(s)| + Nlp(s = (p(0) + 2(5))) = ¢(s = (p(0) + w(s)))[+
LIg' (s = ((0) + 2(5))) — ¢'(s — 7(0(0) + w(s)))[)ds. (2.1)

~

M A (A1) Al (Az)

/Oa lo(s = r(0(0) + 2(5))) — @(s = r((0) + w(s)))|ds
< R/Oa [r(0(0) + 2(s) = r(0(0) + w(s))[ds
< Rg /Oa |2(s) —w(s))|ds < Rga /Oa |2'(s) — w'(5))]ds. (2.2)

< Kg [ |2(5) —w(s))|ds < Kga [ |2'(s) —w'(s))|ds. (2.3)

i (2.1), (2.2) A1 (2.3) "4
PG r(a)) = Pl DI < [ 1) — wlopids

NRga/ |2' (s Ids+LKga/ 2/(s) — w'(s))|ds

<a(M + NRg+ LKg)||z — wl|}-

o < NIy W4 P AESE Bla,af) RTEE| - |6 R—BUEMB. X% - 112
HERAZELL, 2.

538 2.3 P: B(a,af) x Bg xS — B(a,af) 24 r € S FHER, 4 P(r,z,0) ZRT 2
1 @ B Lipschitz ZE4E R %K.

S TR r B (2, 0). (0.0) € Bla,af)x B, RAEGE | (2. o)~ Plw. )L <
m(|lz —wl|y + [l —¢||") —HFEE 0 < m = m(a) < co. FHHHZARFXR: HFE,
[P (2, 0) = P(w, o)llg + [|1P(w, ) = Pw, ¥)|[§ <m(llz =l + llo —||'). THFIHE 2.2 B,
[P(z,0) = P(w,p)lls < mllz —wlly. TERRTFE [P(w,e)— Pw,¥)|ls <m(le—["). T
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— 0 <m < oo BiF]. T

1Pe) - Pl = [ 1fte (s = r(9(0) + (),
(s = 1((0) +w())) — F(0) + wls), s — r((0) + (), (s — r(6(0) +w(s))))Ids
<M [ 1000) = w0+ [ ipls = r(0(0) + (6) = (s = r((0) + (o) +
L[ 1665 = () +(e) = /(s = r(0(0) + (o)), (2.4)
10}
M [ 16(0) = 0(0) = Maly(0) - 6(0)
::Mm@@r)+/i 6)d0 — v(— ‘[T¢ (0)d0)|
< Maflp(~17) - (") + / 10 -0 < Malp—wl. (25)
RNt

v [ " (s — r((0) + w(s)) — (s — r((0) + w(s))ds
< N{ / (s — r(9(0) + w(s)) — (s — r(B(0) + w(s))|ds+
/ " ol — r(B(0) + w(s)) — (s — r((0) + w(s)))|ds}

< NRag|e(0) +N/7T 0)|d0 < N(Ra?gM +1r)|l¢ —¢||*.  (2.6)
FIRER
| e () = /(s — ((0) + w(s))lds
SL{[ 195 = 1(0(0) + 0(5)) — ¢'(5 — r((0) +(s)fdst
| s ()) = /(5 — r($(0) + w(s)))lds}

« 0
<LKy [ o) =v0l+ [ 100 -0

0
< L{Kgolle = 9[I' + ([[e(=r") = p(=r")| +/7 1’ (0) = 'O}
< L(Kga+1)[lg —v||". (2.7)

B (2.4),(2.5),(2.6) fl (2.7) IFHIEEE.
S 2.4 2(t) RITRE 2(t) = P(z,0,7)(t) (A (1.6)) =R, FA 2(t) € €70, B
FEHR Q, 15 |2/(t1) — 2/ (t2)| < Qlt1 — ta, XMERMY 1,22 € [, o] BIL.
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EBH  ti,te € [—r*, 0], GBI, HFREH .t € [0,o] 5RRLRIF]. FHI,
2 ty,t € [0,0] B, H

z(t) = /O F(@(0) + 2(5), (s = r((0) + 2(s)),¢'(s = r(0(0) + 2(s)))ds,

2'(t1) — 2" (t2)| =[£((0) + 2(t1), p(t1 — 7((0) + 2(t1)), ¢’ (t1 — r(p(0) + 2(t1)))—
F(p(0) + 2(t2), p(t2 — r(0(0) + 2(t2)), ¢ (t2 — r((0) + 2(t2)))]
SM|z(t1) — z(t2)| + NRglz(t1) — z(t2)| + LK g|2(t1) — (t2)]
<(M + NRg+ LKg)|z(t;) — z(t2)],

H 2(t) EZE, 7E (0,0 B LS, Roik
|2/(t1) — 2/ (t2)| < (M + NRg+ LK g)|z(t1) — 2z(t2)| < (M + NRg + LKg)Ro|t1 — tal.

JEE,
P 2124 A FRAFR ) 4 5B T 4015 BRAEHE.
BAERTHE ST B RHRIR AR R Y FP AL ALZ B 7 7R

d
SD(e(t),at = 1) = fa(t), 2t = 1)), T =r(a(t).

H1 T RS AR S L B S O R AR IR TGRS ISR, RAE R R
TR T HEARESIRIE. TR A R i 772
d

E(z(t) +ex(t—r)=f(z@),z(t—r)), r=r(z))

x(0) = ¢(0),0 € [—r*,0], () € C[-r*,0]. (2.8)

BIRY () € O, 0] B, B () € VI, 0] (RASCHIRE ), NEHERE (2.8)
RAERE (14) WEHE. AENE (2.8) % (WA A Al Ay B, 1 [0,] A0
.

() € Cl=r*, 0], BATHARR B AR I RIERT (2.8) BLRBU R, YR
IR TEAE R — VR AL R T BRI BN A, BRI B RERS £ AR, 778 (2.8)
REEMRITRAEE, PR — A AT,

B WU (2.8) REHIEESTIART S (MELENHIR) W
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Existence of Solutions for a Class of State-dependent Neutral
Differential Equations
SHU Xiao-bao', XU Yuan-tong®

(1. Department of Mathematics, Hunan University, Changsha 410082, China,
2. Department of Mathematics, SUN Yat-Sen University, Guangzhou 510275, China )

Abstract: By using fixed point method, we study the existence and uniqueness of solutions for state-
dependent neutral differential systems

a'(t) = fla(t),z(t —r),2'(t = 7)), r=r(z(t))
on quasi-Banach space.

Key words: quasi-Banach space; state-dependent neutral differential equations; existence; uniqueness.



