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a b s t r a c t

In thisworkwe analyze the interaction between theHardy potential and a lower order term
to obtain the existence or nonexistence of a positive solution in elliptic problems whose
model is

−∆pu = g(u)|∇u|p + λ
up−1

|x|p
+ f , inΩ,

u > 0, inΩ,
u = 0, on ∂Ω,

where Ω ⊂ RN , N ⩾ 3, is a bounded domain containing the origin, 1 < p < N and ∆p is
the p-Laplacian. Concretely, we study under which range of values of the parameter λ > 0,
the behavior of the positive continuous function g at infinity provides the existence of a
solution for such a problem.

© 2011 Elsevier Ltd. All rights reserved.

1. Introduction

In this paperwe deal with a class of nonlinear elliptic problemswith a lower order termwith natural growthwith respect
to the gradient and in particular its interaction with a nonlinear term singular at the origin.

More precisely, we deal with problems whose simplest model is
−∆u = g(u)|∇u|2 + λ

u
|x|2

+ f inΩ,

u > 0 inΩ,
u = 0 on ∂Ω,

(1.1)

where λ ⩾ 0, Ω ⊂ RN ,N ⩾ 3 and 0 ∈ Ω . We consider that f is a positive function in a suitable Lebesgue space and g is a
nonnegative continuous function.

Our aim is to prove the existence and nonexistence of positive solutions for these kinds of Dirichlet problems and the
summability of these solutions.

The difficulties in treating this problem arise from the presence of both the term with quadratic growth with respect to
the gradient and the one singular at the origin, the so-called Hardy potential.

✩ Research supported by MICINN Ministerio de Ciencia e Innovación (Spain) MTM2009-10878 and Junta de Andalucia FQM-116.
∗ Corresponding author.

E-mail addresses: leonori@ugr.es (T. Leonori), pedrojma@ugr.es (P.J. Martínez-Aparicio), ana.primo@unimib.it (A. Primo).

0362-546X/$ – see front matter© 2011 Elsevier Ltd. All rights reserved.
doi:10.1016/j.na.2011.02.039

http://dx.doi.org/10.1016/j.na.2011.02.039
http://www.elsevier.com/locate/na
http://www.elsevier.com/locate/na
mailto:leonori@ugr.es
mailto:pedrojma@ugr.es
mailto:ana.primo@unimib.it
http://dx.doi.org/10.1016/j.na.2011.02.039

