MHRCF M II5,50 38 & o T Applied Mathematics and Mechanics
2017 4F 7 H 15 H Vol.38,No.7,Jul.15,2017

X E4S:1000-0887(2017)07-0818-09 © N FHECEEFN 124025 2, ISSN 1000-0887
— X ESSHHSEM NS FIEBEN&H
IFFERMERR

DR, AR

(1. WPgrZe K N HE =B, KI5 030031
2. INPER2E B Bl22 5, KR 030006)

(HZFIpEE=—F)

WE. W5R T2 S008I oy 77 BB R, 32 233 4 L AR 3l 50 B AR &
B FREAEAE S P B AR T IR O TS BUNE B  AF e — 1 | PR | % 2Pk DL R FRAE . 4
JaZE LI T g R T ATk

X # . BT, B, At S8 BARINET

BhESES: 017791 XEkERERED: A doi: 10.21656/1000-0887.380124

5 5

AR, NATTRE BB 3 5 R DG ke ik 22 | 32 B R Ry B A [m) 4 sl A AR 1 1
FH 0 AEYBRE Al R oR DR A ) TR A U rh G W S TRt 7 222 3 6 o R
Gy TR BAEEPER ST T R A A B3 TR R 2 SOk P, /R 32 ] Schauder AN Bl g5 R HE
Krasnosel ” skii A~ 21 5 Ji 38 DA S H A A9 AN 317 00 5 380 45565 20 B ik o3 R A O A ZE PR A8 T Ko
I BIFFE B XS B Ik o0 5 R A B ME— PR SR A AR 22, AT WL SCHR( 12-18 ] 4.

SCHR[ 17 TRIFSE T A0 N AR LMo $9 o0 75 R 300 (8 1) R A (8 A7 TR E— 1k

Dosu(e) + Af(t,u(t),u(t)) =0, 0<t<l,
{u(()) =u'(0)=u'(1)=0,

Hr2 <a<3, Di.(+) & Riemann-Liouville T4, A J2IESHH T RR G RIAE TR
SUE P

SCHR[ 18 JHIFSE T AN 20 B i 735 Rt (L T Ui O 7 e — 1
Dg.u(t) +f(t,u(t)) +g(t,u(t)) =0, 0<t<l,

w(0) =u'(0) =0, u(1) = [ g(s)u(s)ds,
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Hrpa, DL () 6] E i 5 B TR AN gl A5UE B

%2 LR SCHRI R &, AR SC RS AT I 20 AR Lk 43 B sk 53 5 A 300 AL T 30 1 i ) A

TEME—ME
Do.u(t) + A f(t,u(t),u(t)) =0, 0<t<1,

| (1)

w(0)=u'(0)=0, u(1) = joq(.s)u<s>ds,

Hva, DG.(+), AfEE, £: [0,1] x [0, + ) —[0, + o) EHEZN, KL q(s) WLWT

L

(Q) ¢:[0,1]—>[0,0) ,qe L'[0,1],

o, =fosa71(l -s5)q(s)ds > 0, o, =josa71q(s)ds < 1.

AT SEN B 53 7 R AR o3 i (B R) R S B b oA AR 22 (4 0, 8 i 9 ) A A2y
AR FAEME Jy 2 [a) HR AKR lRE DL SN T 8l R G S R R (1) AR A AR
TR L.

JE3CH ARG T T BN E L I BEGERE, RGN T RELE, Ba Bl T4
WA T,

1 & AR

EX 1M 8y (0, + o) >R B a > 0 Riemann-Liouville B/ 248
S(1)
F(a)lo (x =)'
EX 2" Ly (0, + ) >R M a > 0P Riemann-Liouville i J& 45
ﬂ AT
Dwﬂm=rw_aiﬁjﬁwx_wmﬂ
Hn=[a] +1,[a] FREUE,
SIEA1Y My fE[0,1] BREESM, By € C[0,1], 2 < o < 3, WA A1 {1 21
Dgeu(t) +y(1)=0,  0<t<1,
{u(0)=u'(0)=u'(1):0

x > 0,

I5. f(x) =

b

A fitt
w0 = [ 6y, e o],
Hrp
C(t.5) = 1 {t““(l—s)“‘z—(z—s)““, 0<s<:<1,
F(a) (7M1 - s)*2, 0<:i<s<l1,

XH G(r,s) & FIRPER B Green (FEHK) PREL.
5138 2 R (Q) .Y y e €[0,1],2 < o <3, MANF i {E R
Di.u(t) +y(t) =0, 0<t<l,

w(0)=u’(0) =0, u(1) :j;qmu(t)dt
it
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u(t):j;c(t,s)y(gds,

Hrh
G<t95>:GI(tas) +Gz(t’5>a (t,S) € [0911 X [0911’ (2)
L (TN (=) T = (=) 0<s<i<1,
Gl(t’s)_F(a){z“‘(l -s)*, 0<:<s<l1, (3)
Gt =1 [ era(ndr, (@)
- 0,%0

XH G (t,s), Gy(t,s) s LIRVIERIE Y Green PREL.
5138 3 Hha(2) E XA EREL G(1,s) A UTF R
os(1 =) (1 =)
et =S = (T
TR A LTS RO g R, BRGNS % S0k 5,22].
BB (E, || - || ) &5 Banach( LE#F) 2510, 0 J& E ME TR AESHHIMNEE P C EFRCH
HE ISR R UTF 4. (a) x € PA =0=Ax € P; (b)x e P, —x € P=x =0 E§iE
XTI, x <y B¥HAY y —x € PAHEPFNIEIMN, WRAE—DHEN > 0, 15%F1E
BElx,ye E, 0 <x<yffifd [« SNyl ; ZERBELT, NP AIEREEFRETA:
E— E 2R () B0, ERXNFx < y liff Ax < Ay(Ax = Ay) X TFEEx,y e E, x ~y
FARGIEN > 0flw > 0, flifFAx <y <puw LS ~" B—PNEMRLRITThL > 0(h=0
Mih#0), EXP, ={xeElx~h} KHHEHP CP.
EX 3P APxP— PRHIRG G T, IR A(x,y) KT o RN, LT
y BB BIIAR w, 0.(i=1,2) € P,u, <u,, v, =0, WHA(u,,v,) <A(u,,v,) .M A(x,
x) =x, PR x & A BBl AL
k[ 21 ] ¥ HE TR F s
A(x,x) =x, A(x,x) = Ax,
Hir A, Px P— P RREGHEFHIKEWT &M
(A1) fifE h € P,h # 0, ffif3 A(h,h) € P,.
(A2) X Tt e (0,1), fifE (1) e (¢,1), fHifs
A(tu,v/t) = @(t)A(u,v), Yu,oe P.
PR3 T LR 5 B L (R A7 A M — P DL RCRR AL ] 5 45
EIE 17 R PR E PR IERUE HLA (ALY L (A2) B, MISEF A ME— A Bl "
e P, JLAHN X FAEEWIE %y ,y, € P,, TS
X, ZA(xn—l’yn—l) s Y ZA(yu—l’xn—l) ’ n=1,23,"",

t,s e [0,1].

WA
I, =2 [l >0, ly,=2" [ >0 (n—w).
B 21 (R P E PRI HLAAME(AL) ((A2) BT, i v, (A > 0) SRARLR IR
HFEA(x,x) = Ax 7E P, POYME—fi, WA G458
(RL) IR o (1) > "2, 1€ (0,1), Wx, T A SEHRBAY,RIH 0 < A, < A, B A x,
> %y, .

(R2) WRFLEB € (0,1) ffii5 (1) =F,t e (0,1) M x, BT A BIELA, G A —
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No(Ay > 0) WA |2, =, | —0.
(R3) WRAFAEB e (0,172) [ o) = #.0 e (0,1), M Limy_, flx, | =0,

lim, . || %, || = .
2 FE 4R

ARG S P 1 e B 2 RFSE R (1) A3 8 T IE AR 1) — L2851 4518 46 40 F 1Y Banach
ZEFHITIHE: C[0,1] = {x:[0,1] > RZHELM |, ERWEEE [« =supllx(2)l:te
[0,1]} .42 P={xe C[0,1]1x(t) =0,0 € [0,1]}, W PRIEMHE, HIEMHECZ 100X
A2 (A QR BT

x,y € C[O,1], x <yox(t) <y(1), te [0,1].

EE3 X

(H1) [EEt e [0,1],y e [0, +), f(t,x,y) KT xEPEAEEr e [0,1],x € [0,
+ o0 ), ft,x,y) KTy B8k, H f(¢,0,1) 0,0 € [0,1];

(H2) XTy e (0,1) FEHE ¢,(v),0,(y) € (0,1),H o, (v)e,(y) >y, {#if5

1
¢z(7)f(t’x’y)’

SCyx,y) = o () f(tx,y), f(tx,yy) <

x,y € [0, + ).
A
(al) XFAEZEMA >0, HRE(L) AME—IEfEu, e P,, Hh(e) =", 1€ [0,1] .1k
AN K TFAE B RIRIIATE uy 0, € P,, FEEITT RS
U, =/\f;G(t,3)f(s,u”(s) ,v,(s))ds,
: n=0,1,2,--,
U, =AJOG(t,s)f(s,vn(s) ,u,(s))ds,
WA
w,(t) = uy (1), v,(8) = uy (1) (n— o),
Hrt G(t,s) B5I3 2 25,
(a2) W @ () @,(1) >, 1 e [0,1], M u) KT A ZEIGH BIXFT0 <A, <Ay, A
u:l = u:Z,u;] i u)\"2
(a3) WERFAER € (0,1), flifF ¢, (1)e,(1) =7, 1€ (0,1), Wu, KT A SBIELR,
BIPY A — Ag(Ay > 0) BE A [luy —u; | —0.
(ad) WRAFLEB € (0,172), i o, (1)@, (¢) =7, 1 € (0,1) W lim, . [[u, | =0,
lim, . lu) [ =o.

ER I A, () S TRUMER
w() = A [ G(Lfs,u(s) () s,

Hrr G(t,s) HHPJIIEEOZ BT uwe P, EXWMTFET.
A0 (0 = [ 69 ,u(s) 0(s)ds.

HREH f(t,x,y) =0, G(t,s) >0, BIRFA.PXP—P.
TR BT A W B 1 A &,
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BEIEH A R—MREEHMEFHEL L, X Fu,v e P,i=1,2, Ju, =u,,v, <v,, A
u, (1) = u,(t), v,(t) <wv,(t),te [0,1] B (HL) LB 315

A0 (0 = [ 65, (5) () ds =

[ 6097050 n(5) s = Az, (1),

B ACu,,v,) (8) = A(u,,v,) (1) .
HURUER] A W6 2 (A2) S R (H2) , X Ty e (0,1), Af(t,x,y/y) =e,(y)f(t,
x,y),x,y € [0, + o0 ), WXJFy e (0,1),u,0 € P, AJLIFSZ]

A(y u,lvj (1) =f G(t,s)f[s,yu(s) ,y(s)jds =
Y Y
Jletre st ot >jds >

J;c<t,s>so1<y>qo2<y>f<s,u<s> 0(s) ) ds =

e, (v)e,(y)A(u,v) (1), te[0,1].
Lo(t) = (), (t), t e (0,1),Me(t) e (t,1),t e (0,1), FittA

1
A(’y u’vj = QD('}/)A(U,’L)), u,v e P’ Y € (0’1) .
Y

BV A 3% (A2) &1,
WwIEIEH ACh,h) e P, .—J5T, MR (HL) ((H2) X583, FH

ACh k) (1) =f;c(t,s)f(s,h<s) h(s))ds =

J;G('f,ﬂf(s,s"" e ds =

Jl os(1 =) !
0o (1 -0, ()

)orl a-1

f(s,s*7 s ds =

f”'s(l - £(s5.0.1)ds =
o (I -0, (a)
Y a-1
Wh(t)fs(l -5)“"f(s,0,1)ds.
FH—I5 i, MR (HL) (H2) X513, A

ACh,h) (1) =f:)c(t,s)f(s,h<s) h(s))ds =

J;G(t,s)f(s,s"_' ;s )ds <
f (1 =)t
o (1 -0,)'(a)
J,l toﬁl(l _S>a71
0o (1 -0,)'(a)

1 : a-1
mh(t)Jo(l—s) 'f(s,1,0)ds, te[0,1].

S(s,s*7 s ds <

f(s,1,0)ds =
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/%{\

= 5= s,0,10ds, = [ (1= 9 s, 1,00 ds,
R B (R TR, 7, = r, > 0177

ACh,h) (1) = h(t),

(1-0,)I(a) te[0.1].

ACh,h) (1) < h(t),

T
(I —0o,y)I'(a)
A
T 2
(1 —onT(@) " SN < G20 r @ ™

BRI ACh,h) € P,, FTLIGERE | RS (AL TR, FEBE 2 AR 4518 .

(1) FEME—F u e P, A ,u )= (1/A)u) Blu =AA(uw) ,u) ) ,Hitbu JEH
T2 (1) A RE— IE A

(i) a2 @ (¢) > 62,0 e (0,1) Wuy KT A ZHIH B0 <A, <Ay, Au) <u,u
7 Uy .

(i) 2R B e (0,1) il e (1) =4, 1 e (0,1), MW, KT AEZ, HHA 4,04, >0)
Ay —u, | — 0,

W R e (0,172), flifFo(r) =" ,t € (0,1), Wlim, o | || =0,lim, ., [ u |

LA = AA, WA, W E R T TR &, BT IR BRI E v, v, € P, T u,,,

:A)\<un’vn) U

1

* *®
=A)\(1}n’u’n>’ n :091a2""9ﬁun;}u/\ , U, TPUy , N>, EI]

n+l

(0 = A [ GG, () (D ds i (0, nose,
b (1) = /\f;(;(t,s)f(s,v”(s) () ds > uf (1), nvoe.

E1 2 f(x,y) =c > 0, MR (HL) ((H2) W R, TR AME—F u, (1) = )tcf;(;(t,s)ds,z e [0,
1] .Hh5IHE 2, u, WIEMHWE u, € P, = Pa-1.

2 ARSI A SN B o R RS, T SCERIT 5% 19 2 R TES B0 REE, 45 T AE R A7
e ME— DL R 2Rt AR SO T IEM S SR, S A = |, RO RUR M A —4, Jr
PR IR A H R T O T4 AR 1 (E ) R 2 AR D UL 1, SCRR [ 18 ] R AN T Or BRI 45 R 45 1 T 1E fff
PIAETEME— PR G R A SO TAE B B IESEE A IEf R ME—t:, IF B IEMOC T S 80A B M BT, N 2k |
BRI S SRR SR AR SR TP AR I

3 2% il

Bl 1 R R,
D22u(t) + A[u"’ (1) + (u(t) +5)*] =0, 0<t<l,
¥ (5)
1(0) =u'(0)=0, u(1) :fos u(s)ds.

TEARGIH, a =2.2, ¢(1) =%, W q:[0,1] > [0, + ) H
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L 25 ! 5
1 _ 1.2 _ 29 _ _ 1227 _ 2
qeL[O,l],O'l—fos (1 s)sds—7546>0,0'2—J03 sds—21<l,

BAR f(t,0,y) KT x B3 STy BB E—F £(1,0,1) =6 £ 0.8 0,(y)=y",0,(y)
=y"y € (0,1) WA ¢, (y)e,(y)=y"* >y, Hfi
frye ) =y 2 + (y45) 7 =
y P la + (y +5) T = () f(xyy), e [0,1],x,y=0,
1

f(l,xJ’Y) :xl/s + (y + 5)_1/47/1/4 <

1
®,(v)
PG, E 3 BT A S 0ERRI 2, WX (5) A ME—IEM u) € P, =Py, BXT THEEWIIRE u,
o < P, gk

w0 =A[ 6 [al*() + () +5) s,

L[x]/S + (y + 5)—]/4] -

174

f(t’x’y)’ te [Oﬁlj’x’yBO'

n=0,1,2,,

’ b

B0 =A [ GG [56) + (u(s) +5) s,

A w, (1) = uy (1), v,(1) = uy (1), n—>o0 P G(r,s) MTIH2 45 . RN EZER 0, (1) @,(1)
=07 >4 0 e (0,1), WHZEM3 G, u KT A B M0 <A, <A, 0, fu) <u),

u;l # u:Z;u; S HA lim, . [[u) | =0,lim, , [Ju, | =o.
4 4

ASCHE T — 2K ESH /- B oy RE L R R) L, X R 26 AR vh & A R AR S 5
Ko7 BRI IRD RS AL DA AR T3 R IR R, 7 o K02 (] R R P2 PP O R RS AR 5 i S0 25 /Y
IEAVHEFIR S SR T MR T IEA S i S SR SC R 0t 1 1 (R IR IE i B A A PR
KT E RSB FAEME—VE, E TSR LN SR I PELL R AR BRI 55 e, St —
AUl T2 SR BRI TR, AR SRR 1 W58 20 B T (L R R A — A S, AR D7 R v
Az R HL

BUst A SN R0 R L P I 26 K2 75 AR L4 (2014026 ) XA SC ¥R B,
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Properties of Positive Solutions to a Class of Fractional
Differential Equations With Parameters and
Integral Boundary Conditions

FENG Hai-xing', ZHAI Cheng-bo’
(1. College of Applied Mathematics, Shanxi University of Finance and Economics,
Taiyuan 030031, P.R.China;
2. School of Mathematical Sciences ,Shanxi University, Taiyuan 030006, P.R.China)
(Recommended by TANG San-yi, M. AMM Editorial Board)

Abstract: A class of boundary value problems of fractional differential equations with parame-
ters were studied. Based on the fixed point theorem and the properties of the mixed monotone
operator eigenvalue problems, some characteristics of positive solutions to the fractional differ-
ential equations depending on the parameters were obtained: existence and uniqueness, mono-
tonicity, continuity and limitations. In the end, an example was given to illustrate the rationality

of the main results.

Key words: fractional differential equation; positive solution; existence and uniqueness; pa-
rameter; mixed monotone operator
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