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ON THE FIRST BOUNDARY VALUE PROBLEMS FOR
SOME DEGENERATE SECOND ORDER ELLIPTIC
DIFFERENTIAL EQUATIONS

By HARUKI YAMADA

§1. Introduction.

Let 2CR™ be an bounded open domain with C*-boundary 3=02. We con-
sider the following so called “first boundary value problem”.

Lw)=(a"uz) ., +b*uz,+cu=f in 2,
[P]
u|s=0,
where wu,,=0u/0x,, etc., and the summation convention such as (a*7u, )z,
n
= kE 1(a”u;; )z, are used. Without loss of generality, we can assume that a*’=a’*
s J=

(see the following condition [A.17). Throughout this paper, we pose the follow-
ing assumptions :

[A.1] a®, bt ¢, feC=(2) and real valued.
[A.2] atiE ;20  for all (x, &) e 2 XR".
[A3] ¢<0, c—bt,<0 on Q2.

[A.4] abE,E,>0  for all (x, eI X(R™0).

Under some additional assumptions for the boundary behavior of the coefficients
replaced by [A.4], Kohn-Nirenberg [5], [6] and Oleinik [7], [8] proved several
existence, uniqueness and regularity theorems for the problem [P]. For example,
from their results we have the following theorem. (see e.g. [8] Chap. I, §5).

THEOREM 1.1. If wn addition to [A.l], [A.2], [A.3], we assume that
[A5] atyw,>0  for all x€X,

where vy=(vy, -+, v,) 1S the unit normal vector for X at x, then for any fEC=(2),
there is a uniquely determined weak solution weL* Q) of [P]. Moreover, there
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