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Abstract

In this paper, we consider a class of the Caputo fractional differential equation with

Riemann-Stieltjes integral boundary conditions. Making use of the properties of the
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Green function, the Banach contraction principle, uniqueness result of the equation is

proved.
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1. 515
AL A Riemann-Stieltjesi EH 254 ) Caputo 7> Z¥ 7 73 J7 #2 (BVP):

D (t) +a(t)f(t,x(t) =0, 0 <t <1,
1 (1)
z(0) =2"(0) =0, z(1) = / b(s)z(s)dA(s),
0
Hh2 < o < 3, Dg, 5&Caputo 7). fol b(s)x(s)dA(s) R FHAT LM Riemann-Stieltjest 4y,
A:[0,1] = (=00, +o0) AL ZERE, a: (0,1) — [0,+00), f:[0,1] x [0, 4+00) — [0, +00)iE4E.

FEHAE ST, B T I ERARLNE D B PR R e, W AN [RIIL F 2641 1 73 B i 7y
TR G R 22 B8R [1-7]. 70 BB iy Jr RO R R T 7T, K22 5 B8 I 7 o B S H0E
T2 A, BRI E R, X T Riemann-StieltjesFR 70 € SN HIAR 72 34K i MU BIE 7, AN 820
b, ASSCRTTCR IR 0 A L.

2. T FIR
EX2.1 [8,9] (Riemann-Liouville) a B4 & LA

I3, (t) = F(la) /0 (t — 5)°L2(s)ds,

Hrn —1 < a <n, n NEH.

FEN2.2 [8,9] (Riemann-Liouville) o fir %€ LR
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TRl AE

o — 1 d " ! n—a—1
D0+$(t) - P(TL IR Oé) <dt> A (t - 5) .’L’(S)dS,
Hrhn —1 < a<n, n NEH

5132.1 [8,9] #a >0, x € L(0,1), Dy, x € L(0,1), N
I8 Dg x(t) = 2(t) + crt® 4 cot® 2+ et
Hre; € (—o0,+0),i=1,2,....,n,n—1 < a<n.

51382.2 f&i%h € C(0,1) N L(0,1) A

cDx(t) + h(t) =0, 0<t <1,

1 (2.1)
2(0) = 2”(0) = 0, (1) = /0 b(s)z(5)dA(s)
A E— kAR X X
x(t) = /0 G(t,s)h(s)ds, (2.2)
AP
1 a f ) ((1 — /1 b(t)(t — s)a_ldA(t)> —(t—s)*1 0<s<t<l,
G(t,S) = @ " X . S1 .
(1_X)<(1—s) —/Sb(t)(t—s) dA(t)), 0<t<s<l,
X = /01 th(t)dA(t).
MERR Hi I EE2.1 FISAE
z(0) = 2"(0) =0,
BVP(2.1) &4 T T HEBA S 7%
2(t) = /0 (¢ - (2;_1h(s)ds +et, (2.3)
e LS X
z(1) = /0 b(s)x(s)dA(s),
LG 3]
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c=z(1)+ /o (1= ) h(s)ds.

c=m</l( )R (s ds—/ / b(E)(t — 5)° h(s)dsdA(t )) (2.4)

B (2.4) RN (2.3) K, FATH

2(t) = I‘(tl—xl) </1(1—s)°‘1 U (s)ds
/ / by (£)(t — )% oy (5)d Ay (¢ )ds> Tt 1)/; (t;(jj)llhl(s)ds.

B, (2.2)3kor. O

FIr A

HiGreen BEIG(t, s) M9, 7T DIGE B R IIA0 5] #2315

51382.3
(1)
Gt s) > 0,G(t, 5)30,1] x [0,1]Y"
(2)
Gt s) < r((;(i)jx) = ®(s), t sel01].
B%X = C[0,1], & Xu%
ol = s [2(0)

M X &Banach 7 [H]. XHMERM(z) € X, €XT: X - X

_ /O G(t, s)a(s) f(s,x(s))ds, 0<t<1.

22 BVP (1.1) K 24 BAC 22 THIAS) AL

3. FEHER
KL, ?ﬁfl‘]fﬁﬁ?ﬁﬁ@%#(Hl) DA
(Ho) fo a(s) < +o0.
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TRl AE

(Hy) f#175¢ > 0,8

|f(t,ur) — f(t,uz)| < Clug —uz|, t €1[0,1], ug,us € [0, +00).

H Ascoli-Arzela €2, 15 ) 5] PR3 1857
S1383.1 ik (Hy) oL, T : X — X eiEsH 1.

ETE3.1 BB (Hy ) (H,) MOL, AC < 1, where
A= / s)a(s)d (3.1)

MIBVP(1.1)4 ME—fi#.

HUERR fBix
sup | £(t, 0)] = @ < +oc,

HI (HL ) Al 13

|f(t,w)] < @+ Clul.
© A

w

Bk, RATEMTPR, C P.. SHMFEKz € P,,

|Tz(t)] < max

H”/Gts ) (s, 2(5)ds
/@s)a(s)f(s x(s))ds

/0 ®(s)a(s)(@ + C|z|)ds
A (w + Cllz|)),

IN

IN A

Al 1t
[T]| < A (@ +¢lzl])-

1T (2, y)l 1Ty (z, )| + ([ Ta(, )|
Ay (w1 + Gl +mllyl) + Az (@2 + Gzl + n2llyl)

T.

IANIA

TRz, 0 € X, t €]0,1], H513E2.3F(H,),
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&

|TCL'2 Txl(t)|
/ G(t,s)a(s)|f(s,z2(s)) — f(s,21(5))| ds

< / B(s)a(s) | (s, 22(5)) — F(s,21(5))| ds

0
< Ay — 1]
Fr LA
|Txy — T[] < ACl|zy — 24
HTAC <1, T HME— BN S, BIBVP(1.1) 4 ME—fi#. a
4. #5ip

ARICHEFE T Caputofi 7 77 FE A, FI I Banach 46 3, 45t T A (A7 7EME— M (B #3.1). H
TR R AL, AESKPRT, ARAE R A SRR R AL, B 1 B R

=S al=

A2 BN YT R 2R AR AT DL 25K H (X202310452188) #6535 B

S 3CHR
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