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In this work we analyze existence, nonexistence, multiplicity and regularity of solution to problem
−∆u± |∇u|p = λ

u

|x|2
+ αf(x) in Ω

u > 0 on Ω,
u = 0 on ∂Ω,

(1)

where Ω is a bounded open set in IRN such that 0 ∈ Ω, p > 1, α > 0 and f(x) is a positive
measurable function under some hypothesis that we will precise later.
Elliptic equations with gradient term have been widely studied in the literature.
The main goal of this work is to get the main interaction between the gradient term and the hardy
potential to get existence, no-existence and multiplicity results for problem (1).
Our work is divided in two main cases:
The absorption effect:
If the gradient term |∇u|q appears in (1) as an absorption term, then we show the existence of
solution for all λ > 0 and for all f ∈ L1(Ω), moreover the presence of |∇u|p is sufficient to break
down any resonance effect of the linear term.
The reaction effect:
If the gradient term |∇u|q appears in (1) as a reaction term then we have two main cases:

1. If p ≥ p+(λ), to be given, then there is no solution in a very weak sense.

2. If p < p+(λ), with some additional hypotheses on f and α, there exists an entropy solution,
moreover under some extra conditions on Ω and f , we get the existence of infinity many
solutions.
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