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1 5|8

FEASC, FfIAFFE T T4 p-Laplacian 23584 75 7% i1 {1 7] R B4 1F A 649 77 A6 PR A
ZHE M
{ D (gp(Du(t)) = f(tu(t),  0<t<l, a1

u(0) = 4/ (0) = u(1) = D*u(0) = 0, D%u(1) = AD%u(§),

XHE o,BeR, 2<a<3, 1<B<2 ¢p(s) =|s]P72s, p>1, ¢g = (¢p) " l—|—%:1
H €€ (0,1), A € [0,+00), D* /R “Riemann-Liouville” ¥k F%, f € C([0,1] x
[0, 400),[0,400)). FATNHMHE LMD S EH, B8 T X KA & ZE DI —
PN IR 803 2

BT, B TRER T T2 RE, BNIMNFESSE T TIRAMR, I
TARZAECR, BN [1-10]. #ia, [6] WAHE&SEH®R, 5T T80 7

A3 2017 45 8 H AHWCE]. 2018 4E 5 H 1 HUKEIME k.
* MMHABETESABIE (16A198); BiMA E S SRR WY B AREES (2015]J6101) I H ¥EH).
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R fEL I R e ) A A
D>u(t) + Af(t,u(t), v (t)) =0, 0<t<l,
{ w/(0) = pu(§) =0, w/(1)+~yu(n) =0,

XHE1<a<2B—AEH, D R/R “Caputo” 7R FHL. (9] B M4 B A AT
FEH, BFFET T 2 B o 77 R R IE R ) 2 B

{ —D%x(t) = p) f(t,2(t) —q(t),  0<t<1,

z(0) = 2'(0) =0, u(1) =0,

XE2<a<3B—1EH, D™ FER “Riemann-Liouville” 7 E B S

J—J7H, BT p-Laplacian f{73 7 R A E R JE W12, FHYE, MK
(B A B PR S 2 U A T Z N A, LR, AR EMR T X7 TH i [H]
. RS [11-15]. fln,  [11] §F%E T T p-Laplacian PU g3 20{H 5]

{ (@p('(1)))" +a(t)f(u®) =0,  0<t<1,
agy(u(0)) — Bop(w'(§)) =0, ydp(u(l)) — dgp(u'(n)) =0,

X B ¢,(s) J& p-Laplacian operator, ¢,(s) = [s|P72s, p > 1, ¢q = (¢p) 71, % + % =1. {g&
NG R AEEERE, RS T XKML R 70 &0

2 FEANLA

X1, FATEHSES ) “Riemann-Liouville” 73 B 3 BRI 1y € X, I H HIE
R SC I 32 B 45 A — S B () A A
EMX 2109 o B—IELE, EE 2 (0,+00) — R 1 o B "Riemann-Liouville” 1
I3 A
ICz(t) =

L t —35)% x(s)ds
o | =t s

HEEX AW (0,00) 7€ L.
EMX 2.206 o E—IEH, #EERE 2 (0,400) — R o fi “Riemann-Liouville”
FHH

et = i (&) ) 7o

REEXI AN (0,00) HEXL, HAn=[a]+1.
5138 21060 fk « € C(0,1) N L(0,1) HB R o > 0 4 ECFEUE T C(0,1) N L(0, 1),
m

1D (t) = x(t) + 1t L b eot® 24 et G ER, i=1,2,---,N.

XHE N BRTHRSET o BE/MER.
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513 2.2 AR y € C10,1], ¢p(s) =[5/ %s. p> 1, ¢y = (¢p) ", 3+ =1 B €
R, 2<a<3, 1<f<2H¢£e(0,1), Ae[0,+00), M:=\P~1¢L, Ul {E [

DP(¢,(Du(t))) =y(t), 0<t<1, .
{ u(0) = v'(0) = u(1) = D*u(0) = 0, D%u(1) = AD*u(§) @1)
A ME—
u(t) = | G S)(;Sq(/o H(s, )y(r) dT) ds.
X B
1 a—1
By 0 =0 0<t<s<l,
G(t,s) = ) (2.2)
m([t(l —s) = (t—s5)"1), 0<s<t<1
[t(1—8)]P =X (€ = )]t = (1 = M)(t — 5)°!
(1 - M)T(B) ’
0<s<t<1, s<¢,
[t(1 =)t = (1 = M)t —s) !
H(t,s) = 1= M) o D=fsssisho g
— )BT AP-1[p(g — )81
(t(1 —s)] (1_AA/1)F([;()§ )] 0<t<s<é<l,
[t(1—s)]°!
m, 0<t<s<1, &£<s.
S S 2.1, AOTAE
dp(D*u(t)) = IPy(t) + c1t’ " 4 cat? =2, (2.4)
c1,c2 € R B Du(0) =0, {1453 o = 0, AT,
Pp(D%u(t)) = %ﬁ) /0 (t — 1) ty(r) dr + et~ (2.5)
A,
oD"u(V) = 5 [ 1=ty dr e, (2.6)
1 3
6D"u() = 7 [ (€= Myl dr e (2.7)

B Du(l) = ADu(§), 4ifr (2.6) 5 (2.7), # A1

Y e (S e
c1——/0 F(ﬁ)(l—M)y(T)dT+/() T03) (1= M) y(7)dr.
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P 1,

bt — )81 Lyh-1(1 — r)f-1
u(Dutt) = [ ST ar - [ AT ar

§ \p—146— -
—|—/ N~ 1) 1y(T)d7'

L)1 -M)
/ H t, T
FrLk,
—|—¢q /HtT )dT)Z (2.8)
HE[H 2.1, &A10E
u(t) = _1a¢q( / 1 H(t,m)y(r) dr) + dit® ™ 4 dot®? 4 dat* 3, (2.9)
0

dl,dz,dg € R. EE U(O) :U/(O) =0, '% do =d3 =0. [2“13[_',,
1
u(t) :—I%q(/ H(t,7)y(r) dr ) + dat™?
0
__(_/ — ), ( /HST r)dr) s+ dyt .

H (1) =0, &AM

dy = ﬁ /01(1 — s)a_l(bq(/ol H(s,7)y(T) dT) ds.

BrLh, SBAATARE (2.1) ByME—f#A

u(t) e ﬁ /Ot(t _ S)a—l(bq(‘/ol H(S7T)y(7') dT) ds
1 1
+ ﬁ/o [t(1 - s)]o‘lqﬁq(/o H(s,7)y(T) dr) ds

:/01 G(t, S)qsq(/OlH(s,T)y( )d

513 2.3 £ q(t) =t(1 —)*~" AKEEL G(t,5) M K (t,5) A AR

(1) G(t,s)=G(1—s,1 —t) G(t,s) € C([0,1] x [0,1]), G(t,s) >0 X F st € (0,1);
(2) W) < (1, 5) < L) 345 1,5 € [0, 1];

(3) W2 < G(t,s) < Lo=pal=t) a0 XF t,s € [0,1];

(4) H(t,s) e C([0,1] x [0,1]), ﬂﬁn;ﬁ 1= M >, U H(t,s) >0 XF t,5 € (0,1).
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(1) WAL, T (3) ATRAGESE (1) F(2) HEEER], Frh, ATOGE (2) 1 (4).
(2) B 0<s<t<1H, HEIH

G(t, s) :%a)([t(l e s)o"l)
a—1 t(1—s) o
T,
<G = "2 = 9) = (1= )
a1 (2 = Da(s)
Sl"(a) (1—-9)*""s(1—1t) < e

G, >—ﬁ([t<l et — (¢ s)“*)zﬁ([t(l—sﬂﬂ[tu—s)]—<t—s>])
1 a—2 _ La—l Sa—ls _
=Eaglf = 50— 1) 2 st () s )
_a(s)g(1 — 1)
T()

LBo<t<s<1Bf, #ATH

G(t,s)—ﬁta O R
L e 2 0 D)
<y s st < LU0,

G(t, S) — ﬁta—l(l _ S)a—l > ﬁt(x—l(l _ S)a—ls(l _ t) — q(s)g(l — t)

Fity, 205290 < G(t,s) < 2 3b 1 s € [0, 1],
4) W H(t,s) € C([0,1] x [0,1]). HO<s<t<ls<EHf, &

Bl _ (4 _ g)B-1
TR E

BOo<s<t<1Wf, BRAE Mt s) >0 HI, ®ITE

61— )P~ — WI[i(E — )P — (1 M)(t — )71
H{t, 5) = TEYING)
NG AN R (T

INE) INGE)) (1—-M)T(B)

) e Gl SO G S ) il (St
INE)) (1—-M)T(B)

AP~ 1481
1-M

=h(t,s) +

(&, s) > 0.
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K, Bo<n<s<t<lEO<t<s<n<lzf0o<t<s<l, n<shf, AT
R H(t,s) > 0. Jrlh, 2 ¢,s€(0,1) B, H H(t,s) > 0. IEEE.

4 E = C0,1] & Banach ZX[7], HIEHE LR (ul = Jmax, lu(t)]. %

1

K:{u€E|u(t)2%||u||, ogtgl},

N K J& B _E— 4.
S| 2.4 WEHFue K, EXNETFT K — E,

() = /01 i, s)qsq(/ol H(s,7) (7, u(r)) dr) ds.

N T:K— K REHEER.
iE MAEER ve K, B33 2.4, &MTH

Tu(t) < ‘;(;)1 /01 q(5)¢q(/01 H(s,7)f(7,u(r)) dT) ds.

H—J7H

Tu(t) > q(;(;)t) /01 q(3)¢q(/1 H(s,7)f(r,u(r)) dT) ds.

B Tu(t) > =D 7o, FFUB T : K — K. ;& ﬂ% Hi Arzela-Ascoli i B8 UL #& 5
Tl Wi 8 FEOR xﬁ%iﬂ T:K — K JRaiBEg.

AT IER B AT EELG R, ﬁi%ﬂﬁ'ﬂ:ﬁ%ﬁ EI’J Krasnosel’skii N3] i & 2.

5|38 2.5!'" & E J& Banach Z5[H], K C E j& E fJ—4E, Q1,0 & E HRIT
TH, 06,0 C O, MREEEHTT: KN (Q\N) — K L

(Ay) |Tz| < |lz|, z € Knoy B |Tz| > |z, = € K NoQ 5

(Ap) ||Tz|| > |jz||, . € KNo B |Tz| < ||lz]l, = € KN, W T £ KN (Q:\Q1)
EELH-ARIE.

3 IEfFNHFHEM

FEX —17, FATPHEAEM (1.1) IERAFFAEE. 8 T 7 ERNITET I H T g

t t
fo= lim inf min f(,u)’ £0 = lim sup max f(uu),
w=t0 T tefo1) wP w0 te(0,1] uP~
f(tu) o _ f(tw)
foo = i ol i Spmr ST uarfoo SUP B T

a—1 -1
p*:(ra/ (bq/HST )

(1)
_ q 5 -1 o q=)
= / 5)%q / H(s,) ’ 7= 1/4%123/4 a—1"
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HEHEL T
(C1) foe (&) 00) (AL fo=00), foo € ()P, 00) (FEHIH foo = o0).
(C2) fOe(0,027h), feefo,pt™h).

(Cs) FAEHELd e (0,p.) FI A1 > 0, {75

ftu) < (@)PD, 0<t<1l, 0<u<\.
(Ca) FFAEHEL D € (p*,00) Ml X2 > 0 flIFR
ft,u) > (DX)P™Y 1/4 <t <3/4, ody <u < Ao

EIE 4.1 WERFKAM (Cr), (Cs) BOL, WBMEMR (1.1) EHPAIEMR ui 1wz, H

0 < JJur]l < A1 < Juzl|.

i EAE, B (Cs) %1, FFEEE de (0,p) F1 A >0, f#H1F
F(t,u) < (dr)P=Y, 0<t<1, 0<u<M\.
/&\ Q>\1 = {u c K | ||u|| < /\1} % u e 89)\1, ?){fﬂ‘]ﬁ

ITull = max |Tu(t)]

-1
S? / /HST T, u(T d)ds
«

r(_a)l/o 5)dyq /HST)(d)\l)(p 1)d7)d
gp*Aloli(—_a)l /O a()6, /0 H(s,7)dr) ds

FrLA, ([T < Jlul| 35 u € 0Q,,.
BT, & (C) P foe (Z)P 1 o0), AITEEHEE O < <A, B 0<u<
rL A fu) > w2 A Q= {ue K | flul| <} % ue 09, RATH
q(1—1)
a—1

= lJull = u(t) = [ull = ollull =ory, € [1/4,3/4].

H I,
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5 [ a(gha [ e )i =t

FFLL, | Tull > Jull %F v € 00,
S foo € ()71, 00), AFAEREC R > 0, % u > R* B, f(tu) > uwr—) (£)77
j?_ﬁ_?:ix: R; = max {2)\1, %*}, /Q‘»\ QRl = {u eK | ||u|| < Rl} ﬂ:l[ u e 6QR1 HVJ‘, ?‘Zﬂ‘]ﬁ

q(1—1)
a—1

Ry = Jull = u(t) = lull = ollull = Ry = R*, T e[1/4,3/4].

H I,

BEL, (| Tull > [Jul] XFF v € 0Qg, .

FTLA, BBIEE 25 &1, T ZLEFHAARINE v € (U, \ Q) Tl ug € (Qg, \ U\,). B
HEME (1.1) B2OFEWAER vi F uo, H 0 < [Jur]] <M < JJugl|. TEEE.

EIE 4.2 WIRFKM (Co), (Co) BOL, MHEME (1.1) ZFPAEM v Foug, H
0 < flur]l < A2 < [uzl|.

W ESE, WM (Co) H, FFAEFED € (p*,00) il X2 > 0 #i157
f(t,u) > (DXg)P~Y), 1/4<t<3/4, ol <u<.

2, ={ue K| full <X} 35 ue oy, ATH

Yo =l 2 u(t) 2 LD jul 2 olull =0xs, e 1/1,3/4)
B, #ATH
[Tl = s, [Tu(t)
= max /01 G, s)(bq(/OlH(s,T)f(T u(r)) dr) ds
1 3
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FrlA, || Tul > |lull XFF w € 094y,.

B—I7 T, BA&M (Co) T O (0,00 h), FEEBO<m <X, H0<u<nr
B, B ftu) <uP ot < (rap )P A Q= {ue K| ul| < o). HIH, M ue o,
B, BATH

1Tul] = max [Tu(t)]

_CIY,(;)l /01 q(8)dyq ( /01 H(s,7)f(1,u(T)) dT) ds
< d [ [ 7020 ar) s
:rgp*(;(—;)l /01 q(s)¢q(/01 H(s,T) dT) ds =ry = ||ul|.

Brbk, [ Tull < full XT? u € 0Qy,.

X, i feel0, 7Y, FEEEE R % u> BB, RATH f(tu) <urpl LT
#1152 f ﬁﬁﬁﬂﬁﬁ%ﬁ‘ B HEATIE .

B 1 R fAE0,00) EHR, WAFAEHE G > 0 8 f(t,u) <GP 1ot 3¢
t€1[0,1], u € [0,00). FEH Ry = max{2X2,G}, & g, = {u € K | ||lu|| < Ra}. 24 u € 0Qp,
mF, 1A

A

Tl = mma. [Tue)

a—l/ /HST T, u(T d)ds

T
goli(_a)l/o /HST)GplpldT)d

1 1
gRprli(—_a)l/o q(s)d)q(/o H(s,r)dr) ds = Ry = |[ul.

Hi, (|Tull < |lul| 3F u € 0Qr,.
BR 2 Wk f7E [0,00) EH, WHFEFE Ry > max{2)y, R*}, 15 f(t,u) <
ft,Ro) XF t €[0,1] ,ue (0,Ra). & Qp, = {ue K| |lul| <Ra}. 24 uecdp, B, FBATH

ITull = max |Tu(t)]
§a_1/ / H(s,7)f(T,u(r ))dT)dS

/ /HST 7, Ra) dT)dS

a—1
< =
<Rsp, P(a)/o 5)dq /Hsr)dr) ds = Ry = ||ul].

EI, |Tul| < ||u| 3F v e 0Qg,.
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FrLh, G 25 8, T B2LFEWAARINE ur € (O, \ D) Fl uz € (Qr, \ ;). BP
AR (1.1) ZAEPAIER w A ue, H 0 < [Jur]] < A2 < |lual|. IEEE.

M ETEFANER A, #1829 .

IR 3.1 QR AME (Cs) A1 (Cy) BOL, NIHEMEE (1.1) ZAH —AEf#.

W 3.2 MK 00,00 ") A foo € (Z)P71, 00) BOL, MGAMEME (1.1) &
VA —IEfE

it 3.3 HIRSAE fo € (£)P~1 00) A1 £ € [0,007Y) ML, MG (1.1) &
VA —IEfE

R 3.4 WMRKM (C3) BOL, H foo € (2)P71,00) (5K fo € (2)P1,00)) K
SE, MBAETREE (1.1) ZOH —A1Ef#.

W 3.5 WK (Ca) BOL, BAME 0 €000 )= £ € (0,007 ")) oL, M
WA (1.1) Z0H—AEf#.
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Abstract In this paper, we consider the multiplicity of positive solution for boundary

value problem of fractional differential equations with p-Laplacian operator. By using the

fixed-point theorem on a convex cone, the existence and the multiplicity results of positive

solution are obtained.
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