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A Re— ML TIF HA MG I Co A, SR, % EE T A I E 7, X5
T FA) AR IRAR A L. 2 S PR SR U T TR B A AR G P o, 045 5K A S Y
—HOESNE. B R, ANOGIERT TR IR SR VS — SRSk T HLA T AT AR A
T RIS HEZIRI. X 7T 0 TAERT LS RSC (9], A T F5 Rz R o 7 R 7L s T 20
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Dox(t) = Ax(t)+ J7“f(t,z), te€J=1]0,b], (1.1)
To = pE Bhy

Hbh0o<a<1, A: D(A) C X — X BN R T S.(t), t > 0, D A Caputo
DENGEL T N —a B f 2 [0,0] x B — X, o € B AR IR
2y 0 (—00,0] = X XN x4(0) = 2(t +0),0 € (—00,0], IXH 2,(-) R ZI ¢ CLETII I AR
&AL EBMRE v, BT R A B.
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RIEARE X N— Banach 758, JF T8 = CFRITEE || - ||, C([0,b], X) R
SESCEIX H] [0,0] BUE T X b B S R30S o), #5565 (2| = sup{||lz(t)]|,t € [0,b]} HIRK
Banach Z=[H], LP([0,0], X) Fom@ XAEXHE [0,b] BUEF X Ef# Bochner Al #1341k, &

b

XA fllze = (/ lF@)|Pde)?, Hd 1 < p < oo, L(X) #x—VIN X 8] X 196 REMEHET

1 4 4.

TETC 73 B RGBT, AR AR BOR JE 4 2. ASCEZER A HALE A KATO
(5] f A BRANE X, HH AT T 22 B STk [16)].

EX 2.1 MHZE B 2 (—oo,b] B X KF—LeiR EHM IS, BT EEE || - || W2
THIAH.

AL &z (—oo,04b — X, b> 0, flifF 2, € B, 2|(,01) L, WV € [0,0-+b], FHIZAF
JROL: @y € B, [Ja(t)|| < Hllzs, lzells < K(t—o)sup{|lz(s)[| : 0 < s <t} +M(t—0)l|zo ]|,
HfH >0 2—1MHE K : [0,00) — [0,00) EZE, M : [0,00) — [0,00) FAH R,
H,K(-), M(-) ¥IPLT 2(-);

A2: XF AL PR z(-), BRI ¢ € [0,0 + b] — x, € B ELE;

A3: ZE[A] B iE5E &

EX 2.2 % feL'Y([0,b],X),t>0, WHEEMO0<a <1, K

1

S0 = e / (t — 8)* " f(s) ds

7 f(t) B a BB sy, ot T(-) 8 Gamma BR%L.
EX 2.3 % f:]0,b] —» X RLXELSM, AMEER 0 < a <1, W

D"J0) = gy | (=97 V) ds

HNEREL f(t) B« B Caputo T34
EX 2.4 ¥ X /& Banach 0], {S,(t),t >0} N X LHIEFLMER TR, e
(S1) S, (t) /£ RT Fsmi%Es: H S, (0) = I;
(S2) ST . € D(A), t >0, F So(t)D(A) C D(A), AS,(t)r = S, (t)AX;
(S3) XHMEEM x € D(A), t > 0, W FA 9 T RERLSL

Sa(t)r =2+ /0 gt — 8)AS,(s)x ds, (2.1)

ot go(t) = oy (6> 0), WFR {Sa(t), ¢ > 0} J9th A AR B 577 1.

F BN A R X B E LR T, B E S RAEMEER 2 € X, TR
(2.1) J&AT.

EX 25 WY (w,0):={)€C:|arg(\—w)| <0} HERES,(): RT — L(X) AILA
fENTHLZEFRE] °(0,00), 0 < Oy < /2, MIFR S, (t) AN I TR T EXAERET 0 < 6o,
w > wo, FFFEHEL My = My (w,0) 515 [|S(2)|| < MyeRe, z € 37(0,0), H Rez A% 2 I
SR, WARTURS T Sa(t) N (wo, 6o) FANTEL.
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EX 2.6 FHTRET So(t), t > 0 ZEM, MFR S, (t) & NMEHET.
SIFE 2.1 1 % S, (t) A& (wo,00) B K HIfRHT TS T, I

(3) Jim [| St + h) = Sa(®)]] = 0, ¢ > 0;

(it) lim [|Sa(t +h) = Sa(R)Sa(t)] =0, ¢ > 0;

(i) lim [ Sa(t) = Sa(h)Sa(t = B)|| = 0, > 0.

ZIKI'f%Fx% 0<a<l,g,(t)=t"YI'(a), t >0, AN X EHAFELERT. HEW

N EB s T

>
Q
8
=
I

Az(t)+ J2f(t), 0<t<b,
t

I @0 € X, f € LY((0,8], X), = REITRE (2.2) KOfg,

x(t) = Sa(t)xo + /Ot Sa(t—s)f(s)ds, 0<t<b.

H b, R o R R (2.2), MIXHMERERI 0 <t <b, 2(t) = 20 + A(ga * T)
A T e LH

1xx = (Soa—Aga*Sa)*xx=_8,%x— Sy *(Ags * 1)
= Sax(xo+1xf)=85,%zg+1%xS,*f,

Bl (2.3) ks
3 FEHR
R (2.3) =X, AT RAGS i T od B A 0 i L

ENX 3.1 — N ERE z: (—o0,b] — X WL FIIEA: 2o = ¢; x|, EELE;

x(t) = Sa(t)p(0) + /Ot So(t—8)f(s,xs)ds, 0<t<b,

MIFREREL x AT R (1.1) B—AE R
PLFiE Ky = sup K(t), M, = sup M (t). % T HI AT AT

0<t<b

(H1) (wo, o) ?”E’Jﬁﬂﬁ?ﬁﬁﬁﬁ¥ S ( ) RFW, H M = sup [|Sa(t)]] < +oo;

te[0,b]

H2) % f T x B— X R W~
i) MMEEM @ € B, BREL f(-, ) : J — X N5RATMET,
i) SHERRI t € J, BB f(t,-) : B — X NELLH,

A~ N/~

/Ob pr(t) dt

sup ||f(t, )] < pr(t), liminf =—— =0 < 0.

lvlls<r rtoo r

iil) AT R B IEHL r, FFAEREL p, € LY(J, RT), iR JLFALALH) ¢ € T,

(2.2)

(2.3)

/f

; H
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FI 3.1 WA (H1)-(H2) Bor, B MoK, < 1, MM 72 (1.1) £
A NG R
iE 4

M AHE AT %0, XHEREM ¢t € [0, 0],

gl < K () sup{[ly(s)[| : 0 <'s <t} + M(#)[|yoll
= K(t)sup{[|Sa(t)p(0)] : 0 <s <t} + M(D)|¢lls < (KoMH + My)|ll|-

8 Co={z:(—00,b] = X : &|(—oo0) = 0,x|jo,p) HELE }, B LM FTEHHI B Banach 77 [H]
I Hah 2 AR AR, EXT : Cy — Co,

Tu(t) = { /O Sa(t = 5)f(s,us +y5)ds, t€0,0],
0, t € (—00,0).

T TECo FAER S u, WEH x = y+u BN (1.1) MEEEMRE. BT 5 W TC, C Cy,
H Co It RN C([0,0], X) FRIJCE. K N FIH Schauder A3 € BRIEH T

E—% LB, = {ucCylule, <r} HIFFELERSr >0 /3 TB, C B,. %I,

MIXHAE B IEF L r, FEAERE w () € By, L) to € [0,b], 15 |[(Tu") (to)]| > r. BNXHE
BEMueB,sel0,b,H

[us +slls < lluslls + l[yslls < Kor + (KeMH + M) ¢lls = r'.

Hi &A1 (H2) AIf5

to b
r < || (to)]| = / Sulto — 5)f(s.u” + yo) ds < M / oy (s) ds.

b b
[oewas [ ooas,
0 0
T

,r./
EREFM r — oo B, v = Kyr + (KoM H + M) ||¢||ls — oo, 8% 7 — +oo, WA MoK, > 1,
XA ART . AR IR # - 6115 B, C B,.

B T : 0y — Co NELLWY. & {u"},>1 C Co, HHAE Co F lim v =u, A

EAXPTUFRERL 75

<

1<M =M

= |

[(Tu™)(t) = (Tw) @) < M/O £ (s ug +ys) — f(s,us +ys)| ds.
HIATE Ay TS0, SRR s € [0, B

1w +ys) = (us +ys) 5 = [[ul — uslls < Ky sup{[[u”(7) —u(7)[ : 0 < 7 < s} = 0,n — o0.
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Rl R 25 (H2) 1, S TLFAb b s € [O,b],tﬁ |l f(s,u™ 4+ ys) — f(s,us +ys)| — 0,n — oo.
U\ﬁﬁm%m%%ﬂ?”q&ﬁ(ﬁiﬂ%ﬂ, vt € [0,b], / | f(s,ul +ys) — f(s,us +ys)|| ds — 0,n — oo.
0

%_Jx r: Br — Br NER. B, B, fE J PONEREESN. Fkb, %0<t <
tz S b, u € Br7 %‘

[(Tu)(t2) — (Tu) ()|
= | / Salta —8)f(s,us +ys)ds — /0 Sa(ts — s)f(s,us + ys) ds||

IN

/ 1Sa(t Sults — )If (s, us + g2)ll ds + / 1Sa(ta — 5)F (s, us + )] ds

IN

/0 |Sa(ta —s) — Sa(ts —s)||p,.(s)ds—|—M/ pr(s)ds

WmRt, =0, BRMEEN we B, H hm |(Tu)(ts) — (Tu)(ty)| = 0.
WMBRO<t,<b WFT0o<d<ty, H

[(Tu)(t2) = (Tu) (8]

t1—9
< / 1Sa(ta — 5) — Salts — $)llps(s) ds
0 .
+/ 1Sats — ) — s<t1—s>||pr<>ds+M/ pr(s) ds
tlf
< ool sup  [Salts —s) - tls|+2M/ ds+M/ e
SE[O,tl—(;] ty1

M5 2.1 RS T ¢ € [6,b], HT So(t) Ao —BuEsn, JFHb o FESNE, A

lim  [[(Du)(ts) — (Tu)(t)] = 0,u € B,.

‘tg—t1|—>0

LR B, £ J thaEfEEsE.
Fk, IR T K B, WASSE] B, EﬁE‘J*’I\‘{EH’%%. XTEERO0<t<bUK0<e<t,

EBH: SQ(E) %L%E(J, E&Eﬁ% {Sa(e)/ Soc(t -5 E)f(S,Us + ys)ds IS Br} E Br Elﬂj'\jj‘ﬁ
SR, A, LR e < 8 < t, 4

HSa(s)/O Sa(t—8—€)f(s,us+ys)ds—/0 Sa(t =) f(s,us +ys) ds||

IN

t—34
/0 15(£)Sa(t — 5 — £) — Sa(t — )]s (5) ds
n / 1Sa(€)Salt — 5 — €)= Sult — )[lpv(s) ds
t—49

IN

| 1suesut =5 =) = St = () ds+ 0400 [ pifo)ds



G

1220 g4 5 ES Vol. 36

HIIHE 2.1 501, e > 00,
Sa(€)Sa(t —s—e) — Sa(t —s) — 0, s€[0,t—d.
W EH Ay DU s e S50 B DA B & AR Stk T 1
lim || S (€) /OH So(t — s —&)f(s,us + ys)ds — /OH Sa(t — ) f(s,us +ys)ds| = 0.
F—Jii,

15a(e) / T Sa(t— s — ) f(s,ua +ya)ds — / St — ) (s, us + y2) ds]

IN

15a(2) / ISt — 5 — €)f(s, s + ya) ds — / St — 8)f (s, s + o) ds]

[ St s+ ds = [ Salt =)o+ ) s

IA

||Sa(€)/o _ESa(t—s—s)f(s,us+ys)ds—/0 _ESa(t—s)f(s,us—i—ys)dsH+M/t7 pr(s)ds.
[i44

t—e t
ing[S,(6) [ Sult— s =) (st ) ds = [ Sule =) (s ) ds] =
e 0 0

t

SR A {/ So(t —8)f(s,us +ys)ds : u € B.} £ B, FNUHEELE. #H Arzala-Ascoli &

FRATRIT %0, 1 Schauder REh A EE A M T 75 Co FERENE u, Mz = u+y BAJT
B (1.1) W5EREAR

S ME BT BATE th, ST TR B T 50— B 45 0 ) e 2 S 0 1 P
K, A I 3.1 P4 (12) (YORTT B B ARG 4 L b B, PR AR S
SR DL — 25 AT 5 TR A 5 0 5 S0 BB B0, 0 0 2 B, 9

I A, Rkl ) R4
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EXISTENCE RESULTS OF FRACTIONAL DIFFERENTIAL
EQUATIONS WITH INFINITE DELAY VIA RESOLVENT
OPERATORS
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Abstract: This paper is concerned with a class of fractional differential equations governed

by a linear closed operator which generates a resolvent. The existence of mild solutions to such
equations is obtained by using the theory of analytic resolvent and fixed point theorem which
improves and generalizes some previous results.
Keywords: resolvent operator; fractional differential equation; infinite delay; mild solution
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