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Abstract

In this paper we establish a spatial growth estimate for a class of non-linear fourth-
order parabolic equations. Alternatively, the results may be viewed as theorems of
Phragmen–Lindelöf type. We conclude the paper by extending results for a type of
non-linear diffusivity term.

1. Introduction

In this paper we are concerned with the spatial behaviour of solutions of
initial-boundary value problems for a class of non-linear parabolic equations. More
precisely we will prove a Phragmen–Lindelöf-type theorem for a class of parabolic
equations of the form

ut + ∆2u− ∆f(u) = 0.

Under a growth condition on non-linearity f, the growth rate of the non-trivial
solutions of an initial-boundary value problem for the above equation in unbounded
cylindrical domains with homogeneous boundary conditions is established.

Phragmen–Lindelöf-type theorems for some classes of non-linear elliptic and
parabolic equations have been obtained previously (for relevant references one may
consult [1–8 and 10–14]).

Our results are established mainly following the ideas of [3; 5; 7], in which
Phragmen–Lindelöf-type theorems for some semi-linear fourth-order elliptic, second-
order parabolic and Navier–Stokes equations have been derived.

Let us point out that our results obtained here are different from the Phragmen–
Lindelöf-type theorems obtained in [2; 14] under the condition that the relevent
solutions tend to zero.

We finish the paper by describing some possible extensions of the methods and
results for non-linear diffusive parabolic equations.

2. Preliminaries

Let

Ω = {x ∈ Rn : x1 ∈ R+, x′ = (x2, x3, . . . , xn) ∈ σ̃x1
⊂ Rn−1}

be the interior of a semi-infinite cylindrical domain where

στ = {(x1, x
′) ∈ Ω : x1 = τ},
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