Nonlinear Analysis 74 (2011) 5735-5744

Contents lists available at ScienceDirect

Nonlinear Analysis

journal homepage: www.elsevier.com/locate/na S

An optimal Liouville-type theorem of the quasilinear parabolic equation
with a p-Laplace operator

Zhengce Zhang*, Zhenjie Li

College of Science, Xi'an Jiaotong University, Xi’an, 710049, PR China

ARTICLE INFO ABSTRACT
Artic{e history: In this paper, we consider nonnegative solutions of the quasilinear parabolic equation with
Received 17 December 2010 p-Laplace operator u;, = div(|Vu[P"2Vu) + |u|9"'u, wherep > 2andq > p — 1. Our

Accepted 19 May 2011
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is based on intersection comparison arguments, which can be viewed as a sophisticated
form of the maximum principle and has been used to deal with the semilinear heat

1;/;5}; 1 equation by Polacik and Quittner [Peter Polacik, Pavol Quittner, A Liouville-type theorem

35K65 and the decay of radial solutions of a semilinear heat equation, Nonlinear Analysis TMA 64

35D05 (2006) 1679-1689] and the porous medium equation by Souplet [Ph. Souplet, An optimal
Liouville-type theorem for radial entire solutions of the porous medium equation with

Keny_JTdS-' source, J. Differential Equations 246 (2009) 3980-4005].
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1. Introduction

In this paper, we study nonnegative solutions of the p-Laplace heat equation with a source term:

U = div(|VulP2Vu) + [ul9 'y, xeRV, teR, (1.1)
where2 <p<Nandp—1<q<Np/(N—p)—1.
We are particularly interested in the classical radial solutions u(r,t) = u(|x|, t) contained in C*'((0, 00) x R) N

C1172([0, 00) x R); below, we refer to such solutions as entire solutions. Then we address the question of the existence
of positive bounded radial entire solutions. Indeed, it is well known (cf. [1] and see, e.g., [2]) that for ¢ > Np/(N — p) — 1,
the equation

—div(jVulP72vu) = u1, xeRM. (1.2)

admits positive classical solutions that are bounded and radially symmetrical. On the contrary, (1.1) has no positive
stationary solution, whenp — 1 < q < Np/(N — p) — 1, as a consequence of the nonexistence of nontrivial solutions
u > 0 of (1.2) in this case (see [1]). The latter nonexistence statement is usually referred to as an elliptic Liouville-type
theorem. For Liouville-type results for parabolic equations, particularly, the equations u; = Au + u? and u; = A@U™) + u?,
we refer the readers to [3,4]. The more general question of parabolic Liouville-type properties, i.e., the nonexistence of non-
stationary entire solutions to (1.1) has not yet been considered in the whole subcritical rangep — 1 < q < Np/(N —p) — 1.
In this paper, we mainly prove the nonexistence of positive bounded radial solutions for Eq. (1.1).

Parabolic equations of p-Laplace type arise in many applications in the fields of mechanics, physics and biology (non-
Newtonian fluids, gas flows in porous media, spread of biological populations, etc.) (cf.[5]). The mathematical model (1.1) is
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