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QUASILINEAR ELLIPTIC PROBLEM WITH HARDY

POTENTIAL AND A REACTION–ABSORBTION TERM

SOFIANE EL-HADI MIRI

Abstract. We consider the following quasilinear elliptic problem
⎧⎨
⎩

−Δpu±uq = λ
up−1

|x|p +h in Ω,

u � 0 and u = 0 on ∂Ω,

where, 1 < p < N, Ω ⊂ R
N is a bounded regular domain such that 0 ∈ Ω , q > p− 1 and h is

a nonnegative measurable function with suitable hypotheses. The main goal of this paper is to
analyze the interaction between the Hardy potential, and the term uq , in order to get existence
and non existence of positive solution. We can summarize our main results, in the two following
points:

(i) If uq appears as a reaction term, then we show the existence of a critical exponent q+(λ) ,
such that for q > q+ , the considered problem has no positive distributional solution. If q < q+
we find solutions under suitable hypothesis on h .

(ii) If uq appears as an absorption term, then there exists q∗ such that if q > q∗ , the problem
under consideration has a positive solution for all λ > 0 and for all h ∈ L1(Ω) . The optimality
of q∗ is proved in the sense that if q < q∗ , then nonexistence holds if λ > ΛN,p .
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[14] J. GARCÍA AZORERO, I. PERAL, Hardy Inequalities and some critical elliptic and parabolic prob-

lems, J. Diff. Eq., 144 (1998), 441–476.
[15] M. PICONE, Sui valori eccezionali di un paramtro da cui dipende una equazione differenziale lineare

ordinaria del secondo ordine, Ann. Scuola. Norm. Pisa., 11 (1910), 1–144.
[16] J.L. VÁZQUEZ, A strong maximum principle for some quasilinear elliptic equations, Applied Math.

and Optimization, 12, 3 (1984), 191–202.

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


