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DLRICHLET PROBLEM WITH LP~BOUNDARY DATA

THOMAS HOFFMANN-WALBECK

In this work the Dirichlet problem

(1) Lu + \U = f in Q ,

(21 u = $ on Q

is considered where Q is an open set in the Euclidean n-space, with

(T-boundary %Q , n > 2 , <\> an element of the Lebesgue space iP(SQ) ,

1 < p < oo f x a real number and L an uniformly elliptic and linear

operator in divergence form. The equation (1) is understood in the weak

sense, that is, the function u is in the Sobolev space WZ'"(Q) . The

boundary condition (2) is defined by

lim no Xc = <j) in If(dQ) 3
6 -v 0 S

where x, is given by xr(x) = x - 6v(x) and v(x) is the outward normal
o o

to Q at x .

In [/], Chabrowski showed that the problem (1), (2) has a unique

solution, provided Q is bounded, p = 2 , the leading coefficients of L

are differentiable and X is sufficiently large. Here the lower co-

efficients may tend to infinity at the boundary 3§ in a certain way.

Mikhailov [3] obtained solutions to the Dirichlet problem (1), (2) for the

case 1 < p < °° , with assumptions on X and the leading coefficients of
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jj similar to those in [ 1 ], but with considerably more restrictive

assumptions on the growth at the boundary of Q . The case that Q is a

half space is considered in [Z] by Chabrowski and Lieberman. Here p = 2 .

the leading coefficients of L are Dini continuous and the lower

coefficients of L may tend to infinity at the boundary of Q .

In the first two parts of this work existence of weak solutions to

the Dirichlet problem (1) , (2) is established. In the first part (see also

[4]) Q is assumed to be bounded, while in the second part Q is assumed

to be a half space. In both cases the leading coefficients of L are

assumed to be Hoelder continuous if 1 < p < 2 , Dini continuous if

p = 2 and differentiable if p > 2 , the lower coefficients of L may

tend to infinity at the boundary of Q , and X is sufficiently large.

For the case that Q is bounded the existence of solutions to (1),

(2) is shown by approximating <(> , f and Q in a suitable way. Doing

this, a sequence of solutions of the corresponding problems is obtained,

from which, by the help of some energy estimate, a unique solution of (1) ,

(2) is deduced. For a half space of sequence of bounded domains, which

exhaust the space, is considered, and the result of the first part is

applied.

In the third and final part of this work the Dirichlet problem for

elliptic systems in a half space is discussed. Here the leading

coefficients are assumed to be differentiable and the lower coefficients to

be bounded,

considered.

be bounded. Vector-valued boundary data with components in L , is
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