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Abstract

We study the problem

(Iε)

⎧⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎩

−�u − μu

|x|2 = up − εuq in �,

u > 0 in �,

u ∈ H 1
0 (�) ∩ Lq+1(�),

where q > p ≥ 2∗ − 1, ε > 0, � ⊆ R
N is a bounded domain with smooth boundary, 0 ∈ �, N ≥ 3 and 

0 < μ < μ̄ := (
N−2

2

)2. We completely classify the singularity of solution at 0 in the supercritical case. 
Using the transformation v = |x|νu, we reduce the problem (Iε) to (Jε)

(Jε)

⎧⎪⎪⎨
⎪⎪⎩

−div(|x|−2ν∇v) = |x|−(p+1)νvp − ε|x|−(q+1)νvq in �,

v > 0 in �,

v ∈ H 1
0 (�, |x|−2ν) ∩ Lq+1(�, |x|−(q+1)ν ),

and then formulating a variational problem for (Jε), we establish the existence of a variational solution vε

and characterize the asymptotic behavior of vε as ε → 0 by variational arguments when p = 2∗ − 1.
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1. Introduction

In this paper, we consider the following family of singular problems:

⎧⎪⎪⎪⎨
⎪⎪⎪⎩

−�u − μu

|x|2 = up − εuq in �,

u > 0 in �,

u ∈ H 1
0 (�) ∩ Lq+1(�),

(1.1)

and

⎧⎪⎪⎨
⎪⎪⎩

−div(|x|−2ν∇v) = |x|−(p+1)νvp − ε|x|−(q+1)νvq in �,

v > 0 in �,

v ∈ H 1
0 (�, |x|−2ν) ∩ Lq+1(�, |x|−(q+1)ν),

(1.2)
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