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STURM–LIOUVILLE PROBLEMS
IN WEIGHTED SPACES IN DOMAINS

WITH NONSMOOTH EDGES. I

A. A. Shlapunov and N. Tarkhanov

We consider (in general noncoercive) mixed problems in a bounded
domain D in Rn for a second-order elliptic partial differential opera-
tor A(x, ∂). It is assumed that the operator is written in divergent form
in D, the boundary operator B(x, ∂) is the restriction of a linear combi-
nation of the function and its derivatives to ∂D and the boundary of D
is a Lipschitz surface. We separate a closed set Y ⊂ ∂D and control the
growth of solutions near Y . We prove that the pair (A,B) induces a Fred-
holm operator L in suitable weighted spaces of Sobolev type, where the
weight is a power of the distance to the singular set Y . Finally, we prove
the completeness of the root functions associated with L.

The article consists of two parts. The first part published in the
present paper, is devoted to exposing the theory of the special weighted
Sobolev–Slobodetskĭı spaces in Lipschitz domains. We obtain theorems
on the properties of these spaces; namely, theorems on the interpolation
of these spaces, embedding theorems, and theorems about traces. We
also study the properties of the weighted spaces defined by some (in
general) noncoercive forms.

Key words and phrases: mixed problem, noncoercive boundary condi-
tion, elliptic operator, root function, weighted Sobolev space.

Tarkhanov Nikolai
Universität Potsdam, Institut für Mathematik,
Potsdam, 14469 GERMANY.
E-mail: tarkhanov@math.uni-potsdam.de

Shlapunov Alexandr Anatol’evich
Siberian Federal University,
Krasnoyarsk, 660041 Russia.
E-mail: ashlapunov@sfu-kras.ru

Received
April 1, 2014

Translated into English:
Siberian Advances in Mathematics, V. 26, N 1, 30–76 (2016).
DOI: 10.3103/S105513441601003X

c© A. A. Shlapunov and N. Tarkhanov; 2015


