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Abstract

Fractional calculus is a kind of differential and integral which can deal with any order. It is a ge-
neralization of integral calculus. In this paper, we mainly study the positive solutions for the frac-
tional differential equation with integral boundary value problem. By using the Banach fixed point
theorem, we obtain the uniqueness of the positive solutions of the equation.
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T BN 7 FRAE R AN TRRGUR I R, R R AR AR . T IS A% sk DL AL
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1-[91, ASCHIE TS B i o3 J5 RERL I AE IR (B VP):
D(‘;x(t)+ﬂf(t,x(t))=00<t<l

(1.1)
x(O):x'(O)z---:x( D"‘1 .fh

Hitn-1<a<nn>2, D¢ & Riemann-Liouwville 7. 1>02Z%, h: (0,1) — [0, +00) SEFELL
HhrelL(0,1) j h(s s) BN EAT UM ) Riemann-Stieltjes #14, A4 :(0,1) = (—o0,+00) 24 5
AR AL J'Oh () t“"dA(t)<F(a)o £ :[0,1]x[0,+00) — [0, +00) S % 45 b %5 o
2. MEFHANR
FE X 2.1: [10][11] (Riemann-Liouville) o B4 E LA
Y 1 -
Io+x(t):—jo(t—s) 1x(s)ds,

Hitn—1<a<n, n NEH.
ZX 2.2: [10][11] (Riemann-Liouville) o rS¥E LN

D)= i) L0 )

Hhn-l<a<n, n NEEH.
5[# 2.1: [10][11]# >0, xeL(0,1), D(;’ixeL(O 1),

I(‘;D(;ﬁx(t) =x(t)+et* oyt T et

Hrpc e(—o,40), i=1,2,n, n-l<a<n.
51H 2.2: ik yeC(0,1)NL(0,1), NI sy 7772
{D{‘;x(t)+y(t)=016(0 A)n-l<a<nnz2,

Jc(O)zx'(O):...= 0, Da -1y Jh 2.1
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x t)=j:G(t,s)y(s)ds
Hor
G(1,5)=G,(t,5)+G,(1,5), (2.2)
1|7 —(t—5)"", 0<s<1<1
G, (1,
o(lS) F(a){to’l 0<t<s<l
Gi(1s)=— f; S _[lh(t)GO(t,s)dA(t).

UEBA: 513 2.1, Q.D)F TR NEN T 1R TR

x(1)= —Igiy(t)+clt""1 +oy 0" et 1T ¢ e (—o0,400),i = 1,2,

iy
x(t)z_%a)ﬂ(t—s)a_l V(s)ds+ct +eyt“ P+t t” ¢ € (—0,40),i =12, m,
BT x(0)=x'(0)==x"" =0, ffe,=¢,=--=¢, =0, HIH
x(t)= —ﬁﬂ(t—s)al y(s)ds+cr*,
D"fflx(t):cll"(a)—'f;y(s)ds.
AT D (1) = [ A (e)x(r)dd(r) K
De (1) =T (@)= [ y(s)ds
QIES]
(Ih -[;y(s)ds)
BT LA
x(t):—ﬁj (1=s)"" y(s)ds+r"" a)(I;h(t)x(t)dA(t)+I;y(s)ds)
. (2.3)
=[Gy (o5 b
XF(2.3) e L A (1) I HRGT A(r) Mf s, A
[ h(0)<(e)aa(r)- f,f“)w [ H(0f[ G (1) (s)asa ()
BT LA
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jG (t,5)y jh t)dA(z)
116y (125)5(5)ds ¢ mfl T f:)a o f (1)]. Gy (1.) v (s) dsda (1)
= [1Gy (6) v (s)ds + j;le [ ()], Gy (1,5) () dsdA (1)

:J.;Go(t,s)y(s)ds+j G, (t,5)y(s ds:IOG 1,8)y(s)ds.

513 2.3: H(2.2)E LI G(1,5) A FFIER
1) G(t,5)>0, (¢,5)e[0,1]x[0,1].
2) G(t,s)7E[0,1]x[0,1] F-3%E4k.

1 Lih(t)dA t 0
F(@) 1 (a)(r(a)- [ () aa (1))

R ARHE G (1s) 02, RAEMG)RL. BT

3) G(t,s)<®, ®=max

<

G, (t,5)<

Fir A G(t,s) =G, (t,s)+ G, (t,s) <w,
3. TEHFR

B X =C[0,1], & EH x| = max,,., |x

K={xeX:x(t)20,te[0,1]},

Bl K e X 80— AME. A0, FRAMB R T 2% A (H)

(Hy) £ :[0,1]x[0,+00) — [0, 400) AL L -

HMH,), EXPHEFT K-> X:

(7x)(£) = 2], G(t.5) £ (s.x(s))ds. r € [0.1] 3.1)

(t)| o M X /& Banach Z¥[A], it
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(H2)|f(t,x2 f(t,x1)|Sm |x2—x1|,te[0,1],xl,x2 [0,400)
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||Tx2 —Tx, || = gl[glﬁ(]|Tx2 (t)—Tx1 (t)|
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< /16()_|‘;m(s)ds||x2 - X ||
<. =x
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