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On the shape of solutions of an asymptotically linear problem

MASSIMO GROSSI

Abstract. In this paper we study the problem{ −�u = |u|εu in �
u = 0 on ∂�

(0.1)

where � is a smooth bounded domain of R
N , N ≥ 1, ε > 0. We will show

that, under some assumptions, the solutions to (0.1) are close to suitable linear
combinations of eigenfunctions of the problem{ −�u = λu in �

u = 0 on ∂� .
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1. Introduction and statement of the main results

Let us consider the following problem{ −�u = |u|p−1u in �

u = 0 on ∂�
(1.1)

where p > 1 and � is a smooth bounded domain of R
N , N ≥ 1. Problem (1.1)

has been extensively studied in the last years; there is a wide literature on existence,
multiplicity and qualitative properties of solutions to (1.1) as p and � vary. Let us
recall a classical result (see [7] for a proof).

Theorem 1.1. Let 1 < p < N+2
N−2 . Then there exist infinitely many pairs of solution

to (1.1).

In this paper we study (1.1) when p is close to 1, i.e. p = 1 + ε with ε positive
small enough and we try to characterize its set of solutions. Setting p = 1 + ε (1.1)
becomes { −�u = |u|εu in �

u = 0 on ∂�.
(1.2)
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