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The Positive Solutions for a Class of Fractional Differential Equation with
Riemann-Stieljes Integral Boundary Condition
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Abstract ; The paper focuses on the existence of positive solutions for a class of fractional
equation, which involves a p-Laplacian operator and Riemann-Stieljes integral boundary
condition. By constructing a completely continuous map defined on a cone and employing
monotone iterative technique,the sufficient existence conditions are obtained.

key words: fractional order differential equation ; Riemann-Stieljes integral ;boundary value

problem ; positive solution ; monotone iterative technique

0 7 = N—DEEQPTETT W, IEA T — L
RN B X F B Riemann-Stieljes £ i1 5L 4%

MR DT RE AR L TR RO O O R PRRSAR R R AR A 45 R OF AN 22 L. Jeff Webb £
REARTIR M IR B K I ICAZ /e M 2R ) 3 4E His TR N B2 7 s W98 7 R-S B 43 34 M [R)
G LR VBN oy R R e i ks AT TR A RS T R Bl S B

Y75 H#3.:2017-08-01

E&UH WA ETRAIREH (16C425)

EERN . T BR(1978-) , L, PFU, A, 352 N 35 F 043 O B 100 22 M RS 19 BF 55 . E-mail : 1668963605 @ qq. com.
x AIHAESE : £ 2, E-mail : huilan07@ 163.com



78 FAAER A4 (H AR

2017 4£ 9 J

B2 T —RKEM A E A p-Laplace 51 R-S
AR A8 1) 51 17 1 fif e — Pk 2% k.
Z LIRSCHER A &, % 18T — 2R R R AL
A PP R B T T
- DX, (= Dix)) (1) =f(t,x(2)) b € (0,1),
2(0)=0,D%(0) =D*x(1) =0,

+(1) =j;x(s>dA<.s).

(1)
H 1<a,B8<2;D, D’ 4 Riemann-Liouville 5345

B, A BB RBRAL, [ 2(5)dA(s) 1t

% R-S 41, ¢, J& p-Laplace BT H R, ¢, =
Is17%s,p>1 ,(b;l(s): ¢,(s) ,;+;= 1.

AR SCH 3 R e b A i SR I s R %
RIEARE) T AL BT I 15 2 3R — MR 78
I3RS

1 Figg A

138 11 % a0, /(1) 7E[0, 1] RTAH, U
I“Df(t) = f(t) +Clta_l +czta_2 b e
Hife, eR(i=1,2,,n) ,n WRFHREF « )
e/ NEFEE, Hod 1%, D 2h Riemann-Liouville 434X
DB BT

5|3 o001

[ Al

Bhel(0,1),1<B<2,1{H

{—va(t)zh(t),t e (0,1)
v(0)=2(1)=0
A 0(1) = [ G1,)h(s)ds, JErT
Gy(t,s) =
1{ [e(1-5)]", 0<:<s<l,
FBe(1=s)]7" = (1 =),
Hi R
£ = 0)s(1 =)
reg
,8_1 . \B-1
F(B)S“ s)F (3)
I3 W hel'(0,1),l<a<2, MIESR
#B R-S B4 (i 7]
{ Dix(t) =g(1),

(2)

< Gy(t,s) <

t e (0,1)

(4)

x(0) =0, x<1)=j;s(s>dA<s>

A A (1) =j;H<t,s>g<s>ds,
Hr

H(,9) =1 6() + G,(19),
G() = [ Gut)dn(s) A = [ e aacs),
EAAEPIHE b 7
at'G,(s) < H(t,s) <b*',s,6 € [0,1].

. . 2
EAMER b EIHXW.

SI34 ¥Whel(0,1),H h=0,NH

Jia)
= Di($,(=Dix)) (1) = h(1),t € (0,1),

x(0)= 0,0°x(0)= Dx(1)= 0, (5)

W)= [a(u),
A7 ME—IE i
(1) :f;H(t,s)U;Gﬁ(s,r)h(r)dr)) s,
ER A-Dix=w,d,(w)= v, HFIH 2
- Dw(t) =h(t),t € (0,1)
{v(0)=v(1)=0
A ME— i
(1) :j;cﬁ(t,s)h(sms.
Mi-Dix=w=¢," (v) , HUA(S) Hfig 2

— Dx(1) :qbq(f;cﬁ(t,s)h(s)ds) te (0,1)

2(0)=0,x(1) :f:)x(s)dA(s).
SO B 3 I R Ak

(1) :j;mt,s)¢q(j;cﬁ(s,r)h<r>dr>) ds.
BT G;>0,h =0, M0

x(1) =f;Hu,s)(f;cﬁ(s,f)h(f)dT) "

(6)

% (Hy) f(1,u):[0,1]%[0,% ]—(0,+x )%
2%%?W4§%$ﬁﬁmﬁ%ﬁﬁﬁdﬁ;1
Al M>0 {75

t,u
ze(os,lllﬁ>o[(fu<+ 1>)5) < M. (7)
(H)) B AAS 2R E A T 2
0<A<1,HVYsel[0,1],G,
W ERzsE E=C[0,1] A

(s) =0.



31 EE 3 W F OS5 H R-S BVl B A A3 BN R 43 T AR G TE it 79
| x| =maxix(t):t e [0,1]}. DSHAE AR (1) A f o

STAE P={x e EAFEMANAEREC L L, 1174
L '<x(t)<L:',te[0,1]}, M PREE M
HESUE AT T2
7o) = | ;H(t,s)( | ;GB(S,T)f((T,x(T))dT) s

T, T1E E B S (B A (1) 1 fi.

B35 fRi%(H,) ~(H,) W, W 7. P—P
SR T

ERAVY x e P, (H,) fig|# 2 3 75

T(x(1)) < b [ 1( | lGﬁ(s,T)f(l,x(T))dT) "o <

bf"j;(j;(;ﬁ<s,r>M[x(T) + 1]%17) s <

bMN(1 + L)Y Bl (1-7)"d Hz“* <
o U™ T )T
bMN (1 + L)% !
— Lx* to(fl ,

L —1\!
:\'XE‘L: :qul<1+Lx)8(ql)(B j .

r'B)
[, 455 A 5E(3) A
T(x(1) = at“-'f;?;m)(f;cﬁ(s,fr)f(o,O)dr) "=

100,017 [ G,(5) x

Ul £ - ;)(;()1 - m*de T
(200 )7
r+2)
flaéﬁ(s)s(ﬂfl)("*l)(l - )" 'ds
- l: ta—l ,
Hrp
1’ =a( /(0,0) jq_l X
N rg+2)

17
f GA(s)s(Bfl)“’*l)(] _ S)(’flds.
0
Tt Vo e P AFTEM AL FI L 645

' <sTw(t) <L "', e [0,1],
B T4 A5 S A A B B Arzela-Ascoli a2 B
1 Lebesgue ¥ WS UE BRI 0] 15 T P—P J&i%E 4L
BHT.

2 FELRSIEW

EIE6 1ERIL(H)~(H)Z T, %
r 1
(Lo Mt

(8)

Y < min

_, g-1 "  ym! 2
r (F(/3+2>) ’r__l—yM"’l’ T T(a)
TERR T CIEWIAEAE — R i1
T(P[O,r]) C P[O,r].
Mow(t) =00 ,f(¢,0) KT ¢ S H P, 5K
fEte[0,1] A EKME £(1,0), A FREL I
A

| Tx(0) | =
tg[l?,)li]{f;H(t’” (f;cﬁ<377>f(7,0)d7) Hds} <
bf;( ;?(;3)17“ - T)Blf(l,o)de T =

B -1 ! q-1
b(r(ﬂ+2)] (F(1.0))"" <
RZ R | x| <r, A || Tx(et) | =

max {f;H(t,s){f;Gﬁ(s,T)f(T,x(T))dT) q_]ds} <

te[0,1]

bf:)( ;f,(_ﬁ;m - )P M(r + 1)%17) T <

,8 -1 ! 8(q-1)
b(r(,3+2)j (r+1) <

b(l“(ﬁﬁ +12>j M~ (r+1)=r. (9)
AW T(PLO,r]) CPLO,r].
FUEAFAE AT I {u (0) |, B B
A A RIERR. A
() =0,u"(t)=Tu” (1) =0,
u () =Tu" V() ,n=1,2,
HT T(P[0,r])CP[0O,r]H u®(t)=0eP[O0,
rl, e (0) eP[O,r] B0
V() =T (1) = u'(0).
[, F(Hy ) B0 Tu 6T w SAJRANI, SO
u () =TV (1) = Tu'” (1) =u"(1).
1B P A9 245 3
u™ > u" =12,
I, 7775 «* e PLO,r 15
' >t
M T AESNE R ™ = Tu" DA T ™ =x" Bl 2" 2
B (1) BfE.
. FELLE HTF " ePlO,r], BUFFEPIHE
B, R L, (73

L' < «x" (1) < Lg“',t e [0,1]
3 HhwHElr
AICHE T A p- P hiiE 1 & R-S By



80 FAAER A4 (H AR

2017 4£ 9 J

A A AR R B AR ) A, 5 T o —

LR PEpREL f (1, u) I iE HHE 2% B 71

AN 5 BE N R R R Tk, 45 B I n) U A

MR FE S IR £ (e, w) DT P28 B B A

W, FLE R A (7) RIS MUV 1) 454745 TF
B 2 e E n]

- DF(d3(= D)) (1) =In(2 + 1 +x(1)),

t e (0,1),

2(0)=0,D:x(0) =D3x(1) =0,

(D) = [ 2()a(s),

s
0. rel0.7.
A=12, tely T,
1, i€ [%,1]
MR (1) 4738 = a= 3 p =2/ (1) =

In(2+t+u)  AXELIE .

1 1 % 3 %
A=]"dA =2 —1 -1 — 1
Jot dA(s) x[zj x[4) <

_ N . 5
HVse[0,1],6G,(s) 20.é§1+%1%q=?,b=

2 7
22395, 1(B+2)=T () ~3.323 4,y ~
1" _

3)
0.633 5,80 8=1,1 M=0.55,r=0.739 9, [ (1,

0)]5=(In3)7 =1.065 3,yM> =0.425 3<1.
0.739 9
1.065 3

SR L MO IX ][ 0,0.7399 ] A7 AE T fi#.

AR y=0.633 5< ~0.694 6.5 F F

SE
[1] MILLER K, ROSS B. An Introduction to the fractional
calculus and fractional differential equations[ M ]. New

York ; Wiley, 1993.

[2] TARASOV V.Lattice model of fractional gradient and in-
tegral elasticity ; long-range interaction of Griinwald-Let-
nikov- Riesz type[ J].Mechanics of Material,,2014,70.
106-114.

[3] PAOLA M,PINNOLA F,ZINGALE M.Fractional differ-
ential equations and related exact mechanical models
[J].Computers & Mathematics with Applications,2013,
66(5) :608-620.

[4] BAI Z,LV H.Positive solutions for boundary value prob-
lem of nonlinear fractional differential equation [ J].
Journal of Mathematical Analysis and Applications,
2005,311(2) :495-505.

[5] ZHOU Y,JIAO F.Nonlocal Cauchy problem for fractional
evolution equations [ J].Nonlinear Analysis: Real World
Applications 2010, 11(5) .4465-4475.

[6] JIANG W.Solvability of fractional differential equations
with p-Laplacian at resonance[ ] ].Applied Mathematics
& Computation,2015,260( C) ;48-56.

(77 Z2/NgE, WP B AR, S2iM e AR Lt 03 B I o3 Jr AR
B RGN EIR R AR [T ] B AR R
(AR ,2015,29(1) :94-99.

[8] KONG L.Second order singular boundary value problems
with integral boundary conditions [ J ].Nonlinear Analysis:
Theory Methods & Applications,2010,72(5) :2628-2638.

[9] TENG R,LI S,ZHANG X, et al.Maximum and minimum
solutions for a nonlocal p-Laplacian fractional differential
system from eco-economical processes [ J ]. Boundary
Value Problems,2017,118(1) ;118.

[10] WEBB J R L.Nonlocal conjugate type boundary value
problems of higher order[ J ].Nonlinear Analysis: Theory
Methods & Applications,2009,71(5/6) :1933-1940.

[11] WEBB J R L, INFANTE G. Nonlocal boundary value
problems of arbitrary order[ J].London Mathematical
Society,2009,79(2) :238-258.

[12] ZHANG X,HAN Y.Existence and uniqueness of positive
solutions for higher order nonlocal fractional differen tial
equations [ J ]. Applied Mathematics Letters, 2012, 25
(3) :555-560.

[13] ZHANG X, LIU L, WU Y.The uniqueness of positive
solution for a fractional order model of turbulent flow in

a porous medium [ J ]. Applied Mathematics Letters,
2014,37.26-33.



