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Existence of multiple positive solutions for a class of boundary
value problems of fractional g-differences with p-Laplacian
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( College of Science, Yanbian University, Yanji 133002, China )

Abstract: This paper is concerned with the existence of positive solutions for integral boundary value problems
of fractional g-differences equations with p-Laplacian operator. Firstly, some characteristics of the Green func-
tion are analyzed. Then. using Avery-Peterson fixed point theorems, sufficient conditions for the existence of
three positive solutions for the problem are obtained.
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}»O(tz»tl).

J: = ﬁj (1—gH)“ g (J H(s,q‘r)dr)dqs,

T :J (G, (gsqs) +G,(1.gs) g, (J”H(.s,qﬂdqf) d,s.
P EEHERBIT . v = [« |, 0(1):¢(1):r£(§§\1(t)\,go(x):g[loin]\f(t)\.ﬁ?ﬁ»
t . t i/}

7o) MO RAEFUELL RN PR, (o) RAEFUELL R M REL, @) JEAERESRE, Bk 2 00 (1) <
o) <0 =¢x), |zl <My, Hrf M=1, fit Al ma1 3 3 g 2) mor.

EE 1 WL Bor. HFEER a.b.d {Wi/@a<b<[odmm{§ § } ﬂc—; A A

(141 )7(143) Jﬁj:

d

(L) f(tazay) < min{go,,(Ji) o

},,\wz,l,y) €10.1] X [0.d] X [—d.0];

(L) fGyasy) > @, (=), Hfr(z,x,y) €0, 77]><[/),f:|><[ d,0];

p]
(Ly) fUsx,y) < ¢,( J ), Hp(t,2,y) €[0,1] X [0,a] X [—d,0].
1

%B/Aﬁ%i(l) i//[\ﬁ 3 /I\J—_Eﬁ]#: X1 9T 9 X3 ﬁ/@

Iz Il <dGi=1,2,3), (20)
1"[[111’1‘1‘1(1‘)‘>/79 a << mm\rz(t)\, max\xz(t)\<b, max\xs(t)\<a 2D
16()17

B BAET THARNESHTEQD BREN. T e P.d iy = lla| <d. 0
max\x<t>\<dﬂmax\ Dix o< a(t) <d, —d< “Dix () <0.HI&KML) A

telf0.1]

max | T () | = max J G(t,gs) @, (J H(s,qo) f(z,2(2),“Dix (T))dq‘[) ds <
tel0,1] tel0,1] 0
J (Gi1(gsqs) +G.(1,gs)) g, (J H(s.qr) f(r 2 (D) ,(jDix'(r))d,,r) d,s <<
0 0
1 . d 1
J (Gi(gsqs) +G,(1,gs)) g, (QD,,(T) JOH(S,qr)dqr) ds =
0 1

1 1
ij (G (s qs) + G, (1ags g, (j H(s,qz')dqz') dys =d

J
max | “DiTx (1) |=
tefo,1]

—1 J o (a—B—1) 71 J 2 <
zreIanﬁ r, T a8 ) (t —qs) ( H(s,q7) f(z,2(),“D" 1(2’))dz‘) <
;J (1—g)“F Vg, 1(90 (i>j H(s,qr)dfjds‘<
I, —p P, ! ” s
d 1

-+ _ (a—p— 1) o
J, T ((1—‘8),[ (1 —gs)™ (J H(syqr)dr)dq«s d.
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Ak, y(Tx) = || Tz | :max{n%ax]\'fx(t) \ ,renaxj\(‘Dfo(t)\}éd.FﬁUa T:P(y,d) — P(y.,d).
te[0,1 te[0,1

B0 =;i,mu (1) €P(rulypsboc.d) ago(;i) > b,z € P(ra0pibocsd) i) > b) # .

1 1
¢(Tx) = min | Tx (1) | = min J G(t,qs)¢, (J H(s.qo) f(r.x (o) ,(TDix(z‘))dqf) d,s >
t€[0.7] tel0.q] J o 0

1 .
J 0(Gr (s +qs) + G, (1,gs g, (gop(p—f ) J”Hu,qf)dqf) ds =
0 3 0

b
Js

J (G, (gs+qs) + Gy (1,gs))g;! (J’]Hu,qf)dqr)dqs:b.
0 0

@ib.d) H 0(Tx) > czf, H @(Tx) = p0(Tx) > pc =b, HILAHIGI B 3 dr iy 548 (H) Bz, B2H

P0) =0 <<a, FLL0 & P(y.dsa.d). X F x € P(v.¢sa.d) H ¢(x) =a, M y(x) < d. F I H
max (1) =a, H —d < “D’x () < 0. IS (L) A

t€l0,1]

1 1
G(Tx) = rerEax]\T.r () \<J (G1(gssqs) + G, (1,qs)) ¢, U H(s,qz‘)gop(]i)dqr)dqs =
te[0.1 0 0 1

a

J
FJTUHQIIES rI_IE]/‘J%'ﬁ:(Hs) ﬁ‘Zj Z%J:ﬁ)fii»%lfiB E/‘J%#Fi/}j}ﬁjvﬁtﬁii(l) @//l\ﬁ B/I\_[E% X1 9X2 s
xR (200 A (21, JIEH 52 EE.

1 1
J (G (gsqs) + G, (1ags) g, (J H(s,qz-)dqz') d,s =a.
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