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MULTIPLE POSITIVE SOLUTIONS FOR NONLOCAL BOUNDARY

VALUE PROBLEMS WITH p–LAPLACIAN OPERATOR

SHENG-PING WANG

Abstract. The main goal of this article is to establish an existence result for the following multi-
point boundary value problem:

(φp(u′))′ +q(t) f (t,u(t),u′(t)) = 0, t ∈ (0,1),

u(0) = Σm−2
i=1 aiu(ξi), φp(u′(1)) = Σm−2

i=1 biφp(u′(ξi)),

where φp(s) = |s|p−2s , p > 1 , and 0 < ξ1 < ξ2 < · · · < ξm−2 < 1 . By means of fixed point
theorem due to Avery and Peterson, we study the existence of at least three positive solutions
to our problem and get some information about these solutions under some sufficient conditions
posed.
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[16] H. LÜ, D. O’REGAN AND C. ZHONG, Multiple positive solutions for the one-dimensional singular
p-Laplacian, Appl. Math. Computation, vol. 133, 407–422, 2002.

[17] Y. WANG AND C. HOU, Existence of multiple positive solutions for one-dimensional p -Laplacian, J.
Math. Anal. Appl., vol. 315, 144–153, 2006.

[18] Y. WANG AND W. GE, Positive solutions for multipoint boundary value problems with a one-
dimensional p -Laplacian, Nonlinear Anal., vol. 66, 1246–1256, 2007.

[19] H. FENG, W. GE AND M. JIANG, Multiple positive solutions for m-point boundary-value problems
with a one-dimensional p -Laplician, Nonlinear Anal., vol. 68, 2269–2279, 2008.

[20] D. BAI AND H. FENG, Three positive solutions for m-point boundary-value problems with one-
dimensional p -Laplician, Electronic J. Diff. Equ., vol. 2011, 1–10, 2011.

[21] D. MA, Y. TIAN AND W. GE, Existence Theorems of Positive Solutions for a Fourth-order three-point
boundary value problem, Taiwanese J. Math., vol. 10, no. 6, 1557–1573, 2006.

[22] R. I. AVERY AND A. C. PETERSON, Three fixed points of nonlinear operators on ordered Banach
spaces, Comput. Math. Appl., vol. 42, 313–322, 2001.

[23] R. I. AVERY, A generalization of the Leggett-Williams fixed point theorem, MSR Hot-Line, vol. 3, no.
7, 9–14, 1999.

Differential Equations & Applications
www.ele-math.com
dea@ele-math.com


