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ON ASYMPTOTIC PROPERTIES OF SOLUTIONS
OF NONLINEAR ELLIPTIC EQUATION

Abstract

In the paper, asymptotic behavior of solutions to second order semi-linear
elliptic equations in the divergent form with Neumann condition on lateral sur-
face is investigated. It is proved that in the vicinity of infinity, the constant
sign solutions decrease as a power function, the alternating solutions decrease
exponentially.

Denote Πa,b = G× (a, b), Πa,∞ = Πa, Γa,b = ∂G× (a, b), Γa,∞ = Γa, where G is
a bounded domain in Rn with Lipschits boundary.

Let L be an operator of the form

L =

n∑
i,j=1

∂

∂xi

(
aij (x)

∂

∂xj

)
+

n∑
i=1

ai (x)
∂

∂xi
,

where x = (x1, ..., xn) ∈ Rn, the coefficients aij (x) , ai (x) are bounded, measurable
functions, aij = aji, and the following condition be fulfilled

n∑
i,j=1

aij (x) ξiξj ≥ ν1 |ξ|2 , x ∈ G, ν1 = const > 0, |ξ|2 =
n∑

i=1

ξ2i , ξ ∈ Rn.

As t→ +∞ we’ll investigate the behavior of the solution of the equation:

utt + Lu− |u|σ = 0 in Π0, (1)

satisfying the condition

∂u

∂ν
=

n∑
i,j=1

aij (x)
∂u

∂xj
cos (xi, n) in Γ0, (2)

where σ > 1, n is a unit vector of the external normal to ∂G.
Notice that the similar problem with nonlinearity of the form |u|σ−1 · u was

investigated in the papers [1], [2], [3].
The generalized solution is understood as the solution of problem (1), (2). The

function u (x, t) is called the generalized solution to equation, (1) satisfying condition
(2) if u (x, t) ∈W 1

2 (Πa,b)∩L∞ (Πa,b) for any 0 < a, b <∞, and it holds the equality:∫
Πa,b

ut · φtdxdt+

n∑
i,j=1

∫
Πa,b

aij (x) · uxj · φxi
dxdt−

−
n∑

i=1

∫
Πa,b

ai (x) · uxj · φxi
dxdt+

∫
Πa,b

|u|σ · φdxdt = 0

for any function φ (x, t) ∈W 1
2 (Πa,b) such that φ (x, a) = φ (x, b) = 0.




