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Existence and nonexistence results for critical
biharmonic systems involving multiple singularities
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Abstract

In this paper, a system of biharmonic equations is investigated, which in-
volves critical Sobolev nonlinearities and multiple singular points. By varia-
tional methods and analytical techniques, the best Soblev constant correspond-
ing to the system is investigated, and the existence (nonexistence) of ground
state solutions to the system is established.
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1 Introduction

In this paper, we study the following system of elliptic equations:⎧⎪⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎪⎩

Δ2u−
k∑

i=1

λi

|x− ai|4u =
(|u|q + |v|q) 2∗

q
−1|u|q−2u,

Δ2v −
k∑

i=1

μi

|x− bi|4v =
(|u|q + |v|q) 2∗

q
−1|v|q−2v,

u, v ∈ D2,2(RN) \ {(0, 0)},

(1.1)

where the parameters satisfy the following condition:

(H1) N ≥ 5, k ≥ 2, k ∈ N, ai, bi ∈ R
N , ai �= aj, bi �= bj, i, j = 1, 2, · · · , k, i �= j,

1 < q ≤ 2∗, λ1 ≤ λ2 ≤ · · · ≤ λk < λ̄, μ1 ≤ μ2 ≤ · · · ≤ μk < λ̄.

Furthermore, D2,2(RN) =: D is the completion of C∞
0 (RN) with respect to the norm

(
∫
RN |Δ · |2 dx)1/2, λ̄ := (N(N−4)

4
)2 is the best Rellich constant and 2∗ := 2N

N−4
is the

critical Sobolev exponent.
Define the energy functional corresponding to (1.1):

I(u, v) =
1

2
Q(u, v)− 1

2∗

∫
RN

(|u|q + |v|q) 2∗
q dx, (u, v) ∈ D ×D.
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