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Abstract
In this paper we consider the multipoint boundary value problem for one-dimengidreglacian
(¢p@h) + ft,u)=0, 1€(0D),
subject to the boundary value conditions:
n—2 n—2
¢p( @)=Y aigp(W' &), u@ =) biu)
i=1 i=1
whereg, (s) = Is|P=2s, p>1,& € (0, ) with 0 < &1 <& < --- < &,_o < 1, anda;, b; satisfyq;, b; €
[0, o], 0 < Zl’.’;lza,» <1, andzl’.’:_fb,» < 1. Using a fixed point theorem for operators on a cone, we
provide sufficient conditions for the existence of multiple (at least three) positive solutions to the above
boundary value problem.
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1. Introduction

In this paper we study the existence of multiple positive solutions to the boundary value prob-
lem (BVP) for the one-dimensional-Laplacian

(¢p(u/))/+f(t u)=0, te(0,1), (1.1)
n—2

(' (0)) Zm«p,, W &E),  u@® =) bu), (1.2)

i=1

whereg,(s) = |s|P"%s, p > 1, € (0, ) with0 < & <& < --- < &,—p < Landa;, b;, f satisfy

(H1) a;,b; €10, 00] satisfy 0< Y "—Za; <1, andy"—2b; < 1;
(Hz) feC([0,1] x [0, 00), [0, 00)).

The study of multipoint boundary value problems for linear second-order ordinary differential
equations was initiated by II'in and Moiseev [1]. Since then there has been much current attention
focused on the study of nonlinear multipoint boundary value problems, see [2—4,7].

In recent papers [5,6] the authors have investigated the following BVP for one-dimensional
p-Laplacian:

($p)) +a() f(t,u)=0, t€(0,1), (1.3)
m—2
w©0=0, u)=) au), (1.4)

whereg, (s) = |s[?"2s, p > 1,& € (0, ) WithO< £ <& < -+ < &2 < landy "2 a;& <
and

(6p@)) + f,u)=0, 1€(0,1), (1.5)
m—2 m—2

WO =) biu'E),  u@ =) au), (1.6)
i=1 i=1

whereqs,,(s) =|s|P%, p>1,& €0, withO<& <& <--- <&,_2 <1 anda;, b; satisfy
0<Y iy 2q; <1, Zl’»":_lzbi <1.
In paper [5] the authors claim that:

It is easy to check that system (1.3) and (1.4) has a solution(¢) if and only if u solves
the operator equation

N

t
M(t)=—/¢q(/a(r)f(t,u(r))dr> ds
0

0
faw Za; fo bq(fo d(f)f(f u(r))dr)ds
1- 2: =1 al&
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