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Asymptotic behavior for a fourth-order parabolic equation

modeling thin film growth ∗

Chengyuan Qua†, Wenshu Zhoua, Bo Liangb

a Department of Mathematics, Dalian Minzu University, Dalian 116600, China
b School of Science, Dalian Jiaotong University, Dalian 116028, China

Abstract. The main goal of this work is to study a fourth-order parabolic equation with

nonstandard growth conditions. For non-positive initial energy J(u0) ≤ 0, by using the concavity

method, we establish that weak solutions blow up in finite time. On the other hand, we also

derive the blow-up time estimate and the asymptotic behavior of weak solutions.
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1 Introduction

In this paper, we study the blow-up phenomenon of weak solutions to the following fourth-order

parabolic equation which reads as follows,





ut + ∆2u = up(x), (x, t) ∈ Ω× (0, T ),

u = ∆u = 0, (x, t) ∈ ∂Ω× (0, T ),

u(x, 0) = u0(x), x ∈ Ω,

(1.1)

where Ω ⊂ Rn is a bounded domain with smooth boundary, u0 ∈ H2
0 (Ω) and u0 6≡ 0. The term

∆2u describes the capillarity-driven surface diffusion. we assume that the function p(x) : Ω 7→
(1,+∞) satisfies that

1 < p− , inf
x∈Ω

p(x) ≤ p(x) ≤ p+ , sup
x∈Ω

p(x) < +∞,
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