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Abstract

Using variational methods, we establish existence of multi-bump solutions for the following class of problems{
∆2u+ (λV (x) + 1)u = f(u), in RN ,

u ∈ H2(RN ),

where N ≥ 1, ∆2 is the biharmonic operator, f is a continuous function with subcritical growth, V : RN → R
is a continuous function verifying some conditions and λ > 0 is a real constant large enough.

1 Introduction

In this work, based in [5] and [1], we are concerned with the existence of multi-bump solutions for the following

class of problems {
∆2u+ (λV (x) + 1)u = f(u), in RN ,
u ∈ H2(RN );

(1.1)

where N ≥ 1, ∆2 denotes the biharmonic operator, λ > 0 is a positive parameter and f : R→ R is a C1, subcritical

function and the potential V : RN → R, we assume the following assumptions :

(V1) V (x) ≥ 0, ∀ x ∈ RN ;

(V2) Ω = intV −1({0}) is a non-empty bounded open set with smooth boundary ∂Ω. Moreover, Ω has k connected

components, more precisely,

• Ω =
⋃k
j=1 Ωj ;

• dist(Ωi,Ωj) > 0, i 6= j.

(V3) There is M0 > 0 such that |{x ∈ RN ; V (x) ≤M0}| < +∞.

In general, the works that are proposed to investigate the existence of multi-bump solutions need of the Penalization

Method [4]. In the our case, it is not clear that the method developed in [4] can be used for our problem, because

we are working with biharmonic operator. To overcome this difficulty, we have developed a new approach to get

multi-bump avoiding the penalization on the nonlinearity. Our inspiration comes from an approach used in Bartsch

& Wang [2, 3]. Here, we modify the sets where we will apply the Deformation Lemma.
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2 Main Results

The main results of this paper is the following:

Theorem 2.1. Suppose that (f1)− (f4) and (V1)− (V3) hold. Then, for each non-empty subset Γ ⊂ {1, · · · , k}and

ε > 0 fixed, there is a λ∗ = λ∗(ε) > 0 such that, (1.1) possesses a solution uλ, for λ ≥ λ∗, satisfying:∣∣∣∣∣12
∫

Ωj

[
|∆uλ|2 + (λV (x) + 1) |uλ|2

]
dx−

∫
Ωj

F (uλ)dx− cj

∣∣∣∣∣ < ε,∀j ∈ Γ

and ∫
RN\ΩΓ

[
|∆uλ|2 + |uλ|2

]
dx < ε,

where ΩΓ = ∪j∈ΓΩj and cj is the minimax level of the energy functional related to the problem:{
∆2u+ u = f(u), in Ωj

u = ∂u
∂η = 0, on ∂Ωj .

(2.2)
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