
Nonlinear Dynamics and Systems Theory, 22 (3) (2022) 243–262

Asymptotic Analysis of a Nonlinear Elliptic Equation

with a Gradient Term

A. Bouzelmate ∗ and M. EL Hathout

LaR2A, FS, Abdelmalek Essaadi University, Tetouan, Morocco

Received: December 13, 2021; Revised: June 10, 2022

Abstract: The main purpose of the present paper is to study the equation

div(|∇u|p−2∇u) + αu+ βx.∇u+ |u|q−1u = 0, x ∈ RN ,

where p > 2, q > 1, N ⩾ 1, α > 0 and β > 0. We investigate the structure of
radial solutions and we present the asymptotic behavior of positive solutions near
infinity. The study depends strongly on the sign of Nβ − α and the comparison

between the three determining values
α

β
,

p

q + 1− p
and

N − p

p− 1
. More precisely, we

prove under some assumptions that there exists a positive solution u which has the
following behavior near infinity:

u(r) ∼
+∞

(
N − p− α

β
(p− 1)

) 1
q+1−p

(
α

β

) p−1
q+1−p

r−α/β .
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