
WENLU - Workshop on Nonlinear Partial Differential Equations and Geometric Analysis

UFPB - Universidade Federal da Paráıba

João Pessoa - Brazil, February 20-24, 2018

A nonexistence result for a nonhomogeneous

asymptotically linear equation
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In this talk we consider the following Schrödinger equation in RN , for N ≥ 3 and λ > 0:

−∆u+ λu =
u3

1 + s(x)u2
, (0.1)

where s : RN → R is given by s(x) = 1
1+|x|2 + s∞, with s∞ > 0.

The functional associated with (0.1) is given by I : H1(RN )→ R,

I(u) =
1

2

∫
RN

|∇u|2 + λu2dx−
∫
RN

u2

2s(x)
− 1

2s2(x)
ln(1 + s(x)u2)dx.

Since lim
|x|→∞

s(x) = s∞, we can define the limit problem

−∆u+ λu =
u3

1 + s∞u2
, (0.2)

and the functional

I∞(u) =
1

2

∫
RN

|∇u|2 + λu2dx−
∫
RN

u2

2s∞
− 1

2s2
∞

ln(1 + s∞u
2)dx

associated with this limit problem. It is easy to verify that the functionals I and I∞ satisfy the unusual relation

I∞(u) < I(u),∀u ∈ H1(RN ) \ {0}.
Considering the Pohozaev identity related with (0.1), given by

N − 2

2

∫
RN

|∇u|2dx = N

∫
RN

u2

2s(x)
− 1

2s2(x)
ln(1 + s(x)u2)− λu2

2
dx (0.3)

we can define the Pohozaev manifold P by

P =
{
u ∈ H1(RN ) \ {0} ;u satisfies (0.3)

}
.

Working with projections over the Pohozaev manifold P, and the Pohozaev manifold P∞, associated with the

limit problem (0.2) we can provide a characterization for the Mountain Pass level of the functional I,

c := min
γ∈Γ

max
0≤t≤1

I(γ(t)).

where

Γ =
{
γ ∈ C([0, 1], H1(RN ))|γ(0) = 0, I(γ(1)) < 0

}
.

Theorem 1: Considering p = inf
u∈P

I(u) and c∞, the Mountain Pass level for the functional I∞, we have that

c = p = c∞ > 0.

Theorem 2: The infimum p = inf
u∈P

I(u) is not a critical level for the functional I. In particular, the infimum p

is not achieved.

With these results, we conclude that we need raise the energy level of the functional I in order to find a solution

for equation (0.1).
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