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We consider the first boundary value problem for el-
liptic systems defined in unbounded domains, which so-
lutions satisfy the condition of finiteness of the Dirich-
let integral also called the energy integral

/|Vu\2dx < 0.
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Basic concepts

Let 2 is an arbitrary open set in R™. As is usual, by
WQI 10c(£2) we denote the space of functions which are
locally Sobolev, i.e.

W3 10c(2) = {f : f € W5 (2N B,(2))
Vp>0,VzeR"},

where B — open ball with center at point = and with

radius p. We will denote by W3 ,.(£2) set of functions
from ng 1oe (R™), which is the closure of C'g°(£2) in the
system of seminorms ||ul[y;(xy, where K C R are
various compacts.

Let w C R™ is an open set, K C w is a compact.
We will denote by @, (K,w) the set (K, w) = {9 €
CP(w) : ¥ = ¢ in the neighborhood of K}, where
equality 1) = ¢ means that (¢ — @) € I/f/é 1oc R\ K),
ie. p(a)(b(r) — plr) € WHR"\K), where €
C5°(R™) is an any shearing function.

Let’s define a capacitance [3]:

K,w)= inf V| 2da .
cap , (K, w) weqffoc,w)/' | “dx

w

The  capacitance  of  arbitrary closed  set
EF C w in R™ is defined by the formula
cap,(F,w) = sup cap,(K,w). If w = R", then

KCE
instead of cap ,(F,R") we will write cap ,(£).

Problem statement

The solution of the Dirichlet problem
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ulgg

where ¢ € Wj . (R"), is a function u € ng
such that:

D) (4= ¢) € Wh1oo(82), e p(x)(u(z) = (x)) €
W1(£2) for any function p € C5°(R™);
2) function u(x) has bounded Dirichlet integral
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/|Vu|2da; < 0.
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Basic results

Theorem 1. Let’s cap,_.(R" \ 2) < oo for some
constant ¢ € R™. Then the problem (1) has a solution.

Theorem 2. Let the problem (1) has a solution and it
s true that
|Vp|?dr < oo
R\ 2

Then there is such constant ¢ € R™, that cap ,_ .(R™\
) < .
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