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A MEAN VALUE THEOREM APPROACH TO THE

REMOVABLE SETS OF PARABOLIC EQUATIONS

Abstract

In this paper, we prove Landis-Gerver’s type mean value theorem adopted to
the parabolic equations. As an application, Carlson type theorem on removable
sets for Hα, α

2 –Holder continuous solutions is investigated for the divergence
structure linear parabolic equations. In partial, when α is sufficiently small, we
show that the compact set E is removable iff the anisotropic Hausdorff measure
Λ

(n+α)
n+2 (E) = 0.

1.Introduction

In this paper, we consider the problem of a removable singularity for the class of
Hölder continuous solutions of linear parabolic equations of divergent form

n∑
i,k=1

∂

∂xi

(
aik(x, t)

∂u

∂xk

)
− ∂u

∂t
= 0. (1)

The elements of the matrix ‖aik(x, t)‖i,k=1,2,...n are assumed to be the measurable
functions in domain D ⊂ Rn+1, which satisfy the condition of uniform parabolicity:
there exists a λ ∈ (0, 1] such that the inequality

λ |ξ|2 ≤
n∑

i,k=1

aik(x, t)ξiξk ≤ λ−1 |ξ|2 (2)

is satisfied for any ξ ∈ Rn and almost all x, t ∈ D.
Let D ⊂ Rn+1. Points from Rn+1will be denoted by z = (x, t), where x =

(x1, x2, ..., xn) ∈ Rn; t ∈ R. We denote by Hα, α
2 (D) (0 < α ≤ 1), the class of

continuous functions f : D −→ R, which satisfy the condition

∣∣f(x, t)− f(x′, y′)
∣∣ ≤ K

(∣∣x− x′
∣∣2 +

∣∣t− t′
∣∣)α

2
,

where K > 0 does not depend on the points (x, t), (x′, t′) ∈ D. Put Hα(D) :=
Hα,α(D). Let Ω ∈ Rn be a domain in Rn. We denote by W 1,2 (Ω) the Sobolev space
of functions u ∈ L2 (Ω) defined in Ω, for which derivatives of first order uxi ; i =
1, 2, ..., n, belong, in the sense of the distribution theory, to L2 (Ω) (uxi ∈ L2,loc (Ω)).

The norm of space L2 (Ω) is given as ||f ||L2(Ω) =

∫
Ω

|f |2 dx

 1
2

. We denote by

Ẇ 1,2 (Ω) a subspace of the space W 1,2 (Ω), where the class of functions C∞
0 (Ω) is

an everywhere dense set. We also recall that B (x0, r) = {x ∈ Rn : |x− x0| < r} is




