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a b s t r a c t

In this paper we consider the problem
−∆u = uqα

|∇u |
q
+λf (x) inΩ

u = 0 on ∂Ω, (P)

whereΩ ⊂ RN is a bounded domain, 1 < q ≤ 2, α ∈ R and f ≥ 0. We prove that:

(1) If qα < −1, then problem (P) has a distributional solution for all f ∈ L1(Ω), and all
λ > 0.

(2) If −1 ≤ qα < 0, then problem (P) has a solution for all f ∈ Ls(Ω), where s > N
q if

N ≥ 2, and without any restriction on λ.
(3) If q = 2 and −1 ≤ qα < 0 then problem (P) has infinitely many solutions under

suitable hypotheses on f .
(4) If 0 ≤ qα and f ∈ L1(Ω) satisfies

λ1(f ) = inf
φ∈W1,2

0 (Ω)


Ω

|∇φ|
2dx

Ω
f φ2dx

> 0,

then problem (P) has a positive solution if 0 < λ < λ1(f ) and no positive solution for
large λ.

© 2010 Elsevier Ltd. All rights reserved.

1. Introduction

A model of growth in a porous media is given for the equation

vt −∆(vm) = |∇v|q + f ,

where 1 < q ≤ 2 and m > 0. The aim of this article is to study the stationary associated problem with homogeneous
Dirichlet boundary datum,

−∆(vm) = |∇v|q + f . (E)
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