
On the solvability of third boundary value problem for
improperly elliptic equation

Viktor V. Kyrychenko

National Technical University of Ukraine
"Igor Sikorsky Kyiv Polytechnic Institute", Kyiv, Ukraine

e-mail: vkir28@gmail.com
Yevgeniya V. Lesina

Donetsk National Technical University, Pokrovsk, Ukraine
e-mail: eugenia.lesina@donntu.edu.ua

The solvability of inhomogeneous third boundary value problem (1) in a unit disk for second order
scalar improperly elliptic di�erential equation (2) with complex coe�cients and homogeneous symbol is
studied. Such problem has a unique solution in the Sobolev space provided the boundary data belong to
the space of functions with exponential decreasing of the Fourier coe�cients.

We consider the problem
(u′ν∗ − gu)|∂K = β, (1)

Lu ≡
(
sinϕ1

∂

∂x1
+ cosϕ1

∂

∂x2

)(
sinϕ2

∂

∂x1
+ cosϕ2

∂

∂x2

)
u = 0 (2)

with complex angles ϕ1 and ϕ2, where K is a unit disk, ∂
∂ν∗

is a conormal derivative, β ∈ Hm
ρ (∂K),

g ∈ C\{0}. Besides, we de�ne Hm
ρ (∂K) as a Sobolev space with weight ρ = ρ(n) to be consisted of the
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Additionally, we put
ρ = ρ(n) = en(|Im(ϕ1+ϕ2)|−|Im(ϕ2−ϕ1)|),

where |Im(ϕ1 + ϕ2)| − |Im(ϕ2 − ϕ1)| > 0 for improperly elliptic equation (2).
Theorem. Let the angle ϕ0 = ϕ2 − ϕ1 between characteristics be complex and β ∈ Hm

ρ (∂K). Then

there exists the unique solution u(x) of (1), (2), which belongs to Hm+3/2(K).
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