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ON FINITE DIMENSIONALITY OF THE KERNEL

OF ELLIPTIC OPERATORS GIVEN IN

NON-DIVERGENT AND DIVERGENT FORM

Abstract

In the paper, the theorems on finite dimensionality of the kernel of some

quasielliptic operators given in divergent and non-divergent forms are proved.

The proof is carried out for the operators in the non-divergent form and then

by means of Fourier transformation in the sense of distributions. The proof

scheme is carried over the case of the operators in divergent form.

Some classes of quasielliptic equations in Rn were considered in [1], [2] and etc.

We’ll consider a class of such equations that differ from the appropriate equations

in [1], [2].

The case of a quasielliptic equation in the domain not coinciding with Rn, was

considered in [3].

Consider in Rn the equation

Lu =
∑

(α,λ)≤1

aα(x)D
αu = f(x), (1)

where x = (x1,...,xn) ∈ Rn, Dα =
∂|α|

∂xα1
1 ...∂xαn

n
, α = (α1,...,αn) , |α| =

= α1+...+αn, λ = (λ1,...,λn) , λj > 0, j = 1, j, λ−1
j is a integer, (α, λ) =

= α1λ1 + ...+ αnλn, f(x) ∈ L2(R
n).

It is assumed that the coefficients of equation (1) aα(x) are bounded measurable

functions in Rn, moreover aα(x) are continuous for (α, λ) = 1 and there exists lim
x→∞

aα(x) of all aα(x). Therewith∑
(α,λ)≤1

aα (∞) (iξ)α ̸= 0, ξ ∈ Rn

and ∣∣∣∣∣∣
∑

(α,λ)=1

aα (x) (iξ)
α

∣∣∣∣∣∣ > c > 0

for

n∑
i=1

|ξi|
1
λi = 1, ξ = (ξ1,...,ξn) , ξα = ξα1

1 ...ξαn
n .

Define W λ (Rn) as a completion of
◦
C

∞
(Rn) by the norm

∥u∥2Wλ(Rn) =

∫
Rn

∑
(α,λ)≤1

|Dαu|2 dx, dx = dx1...dxn.




