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a b s t r a c t

We establish the existence of three positive solutions of the p-Laplacian problem, which
involves a singular nonlinearity. Three solutions are obtained by using the cutoff argument
and the three critical points theorem proved by Ricceri (2000) in [15] and Bonanno (2003)
in [12], provided the nonlinear term is a (p − 1)-sublinear growth at infinity.
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1. Introduction

In this paper, we deal with the existence and multiplicity of solutions for the singular nonlinear elliptic boundary value
problem:−∆pu = λa(x)u−γ

+ λf (x, u), x ∈ Ω,
u > 0, x ∈ Ω,
u = 0, x ∈ ∂Ω,

(1.1)

where Ω is a bounded smooth open domain of RN , ∆pu = div(|∇u|p−2
∇u) is the p-Laplacian, N < p < +∞, γ > 0 is

a constant, λ > 0 is a parameter, f is a Carathéodry function on Ω × [0, +∞), and a(x) ≥ 0 is a nontrivial measurable
function satisfying (H): there are ϕ0 ≥ 0 in C1

0 (Ω) and q > N such that aϕ−γ

0 ∈ Lq(Ω).
Note that, in particular, the condition (H) implies that a ∈ Lq(Ω). Shi and Yao [1] study the case f (x, t) = tβ with

γ , β ∈ (0, 1) and p = 2, and obtain one solution by using the super-subsolution methods. Sun et al. [2] obtain two
solutions by the Ekeland variational principle. Zhang [3] applies the critical point theory on closed convex sets to obtain two
positive solutions, when f (x, t) ≥ 0 is a general superlinear term. Perera and Silva [4] obtain two solutions of the problem,
when f (x, s) is allowed to change sign and is bounded from below by an integrable function on bounded intervals of the
variable s (see also [5]).

This paper has four sections. In Section 2, we refer to the books [6–8] for the foundation of this area, and the overview
papers [9,1,2,10,3] for the advances and references. The proof of our main result (Theorem 2.6) is based on a recent abstract
critical point theorem in Section 3 [11–15]. In Section 4, we give an application of our theorem to the boundary value
problem. One can refer to the papers [16,12] for some examples of the three critical points theorem.
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