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Abstract: In this paper, by using the coincidence degree theory, the existence of
solutions for a coupled system of fractional p-Laplacian differential equations at reso-
nance is studied. The result obtained in this paper extends some known results. An
example is given to illustrate our result.
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1 Introduction

In this paper, by using the coincidence degree theory, we discuss the existence of solutions

to a coupled system of fractional p-Laplacian differential equations at resonance:
0+¢p1 (Dgru(t) = fi(t, u(t), v(t), D§iu(t), Dgiv(t), 0<t<1,
D 6a(Dg. (1) = falt, u(t), v(t), Dgu(t), Dgo(t)),  0<t<l,

u(O) = Dou(0) =0,  u(l) = :leAiu(ei)7
Dy bpy (DG u(t))|e=1 = _:Zlaz‘Dg+¢p1 (Dgu(t)) = (L.1)
0(0) = D2 v(0) =0, v(1) =3 Byw(oy),

i=1

D} 0 (D0 (E)let = 3 5D 60 (D (1)) iy,
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where 1 <oz,ﬁ§2, and 3 < a+B<4,0<7,0<B-1; ¢p, () = |z[Pi 2z, p; > 1,

1
b _¢p71, +q—_1 i=1,2,0<e << <e, <1,0<0;<0y< <oy <1,
Z 3

0< &G < << <L 0<m<m<- - <ny <1l A, a;, B, b € R,
r=1,2,---,n,j=12--,n k=12 ,my,1=12---,m. D DP DY and D’ are
the standard Riemann-Liouville fractional derivatives.

In this paper, we always suppose that the following conditions hold.

ni a1 mi a1 n ﬁ*’yfl m ﬁ S—1 ni
(Hy) 2, A =1, 2, Bioy =1, ) ai§; =1, > bin, =1, 2 A # 1,
: i=1 i=1

ZBU #1, Zazfﬁ T#L szm

(H2) f, [O 1] xR*—= R satlsﬁed Carathéodory conditions, ¢ = 1,2, that is,

i) f(-; :cl,:cg,xg,:r4) [0,1] — R is measurable for all (z1, xo, 73, 74) € R?;

(i) f(; -, -, -, -): R* = R is continuous for a.e. t € [0, 1];

(iii) for each compact set L C R* there is a function ¢x € L>[0, 1] such that

|f(t, 21, 22, 23, 24)| < c(2)
for a.e. t € [0,1] and all (z1, z2,x3,24) € K.

The existence of solutions for boundary value problem of integer order differential equa-
tions at resonance has been studied by many authors (see [1]-[10] and references cited
therein). Since the extensive applicability of fractional differential equations (see [11] and
[12]), recently, more and more authors pay their close attention to the boundary value prob-
lems of fractional differential equations (see [13]-[20]). In papers [13] and [14], the existence
of solutions to coupled system of fractional differential equations at nonresonance has been
given. In papers [15] and [16], the solvability of fractional differential equations at resonance
has been investigated.

Paper [16] investigates the following coupled system of fractional differential equations

at resonance:
D8+u(t) = fl(ta U(t), ’U(t)), 0<t<1,
D0+v(t) = fa(t, u(t), v(t)), 0<t<l,

i=1

U(O):O’ 0+U )|t 1= ZbD0+v( )|t:m7

where 1 < a,0<2,0<7<a—-1,0<f8-10<&E << <& <,0<m<np<
< M < 15 Y aiﬁiﬁ*'kl =1, > bmf %=1 — 1. By using the coincidence degree theory
i=1 i=1
due to Mawhin and constructing suitable operators, the existence of solutions for (1.2) is
obtained.
In the past few decades, in order to meet the demands of research, the p-Laplacian
equation is introduced in some BVP, such as [17] and [18].



