
P
os
te
d
on

A
u
th
or
ea

18
J
an

20
20

—
C
C

B
Y

4.
0
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
57
93
6
38
5.
55
22
18
73

—
T
h
is

a
p
re
p
ri
n
t
an

d
h
as

n
ot

b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
at
a
m
ay

b
e
p
re
li
m
in
ar
y.

Analysis of Two-operator Boundary-Domain Integral Equations for

Variable Coefficient BVPs with General Data

Tsegaye Ayele1

1Addis Ababa University

May 5, 2020

Abstract

The Dirichlet, Neumann and mixed boundary value problems for the linear second-order scalar elliptic differential equation

with variable coefficient in a bounded three-dimensional domain are considered. The PDE right-hand side belongs to $Hˆ{-

1}(\Omega)$ or $\widetilde{H}ˆ{-1}(\Omega),$ when neither classical nor canonical co-normal derivatives are well defined.

Using the two-operator approach and appropriate parametrix (Levi function) each problem is reduced to different systems

of boundary domain integral equations (BDIEs). Equivalence of the BDIEs to the original BVP, BDIE solvability, solution

uniqueness/non-uniqueness, and as well as invertibility of the BDIE operators are analysed in appropriate Sobolev (Bessel

potential) spaces. It is shown that the BDIE operators for the Neumann BVP are not invertible, and appropriate finite-

dimensional perturbations are constructed leading to invertibility of the perturbed operators.
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