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Abstract In this paper, we study the Morrey regularity of solutions to the de-
generate elliptic equation —(a;;uz,)s; = —(fj)e; in R". For this purpose, we introduce
four weighted Morrey spaces in R™.
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1. Introduction

The aim of this paper is to consider in R™ the equation

Lu= 7(ai]'uxi)1j = 7(fj)xj’ (1)

for which we assume that a;;(x) are symmetry, measurable and there exists v > 0, such
that for all £ € R" and a.a. x € R",

vw(@)[¢f < ag(2)&ig; < vw(@)[E, (2)

where w(z) belongs to the Muckenhoupt class A;. We also assume that fj/w €
L*(R*, w).

Since the middle of the 20th century, people have gotten many results about the
equation (?7) in the bounded open subset of R*. And we can also consider the equation
in R™. In [?], S. Leonardi studied in R the equation (??) in the uniformly elliptic case.
We will extend the results in [?] to the degenerate case. For this purpose, we will
introduce four weighted Morrey spaces in the next section.

2. Preliminaries

We give some definitions first.
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Definition 2.1 Let w(z) > 0, w(z) € L}, .(R"), 1 < p < +00. We say w(x) is an
A, weight, which is denoted by w(x) € A, if

s (|@\ / () ) <\Q| / (””lldy)pl SO < oo,

where @Q is a cube in R™.

Let w be an open set of R*, w be an Ay weight, 1 < p < +00. We give the definitions
of weighted Lebesgue spaces and weighted Sobolev spaces.
LP(Q,w) is the space of measurable f in €2, such that

1
7 lzsay = ([, W @Pula)de)” < +oc.
L>*(9Q,w) is the space of measurable f in 2, such that
[ fllLee (@) =inf{a>0: w({z € Q:[f(z)| >a}) =0} < +oo.

Lip(Q) denotes the class of Lipschitz functions in Q. Lipg(Q2) denotes the class of
functions f € Lip(Q) with compact support contained in Q. If f € Lip(2), we can
define the norm

£l e wy = 1 fllzew) + IVl zr@.w)- (3)

H?(Q,w) denotes the closure of Lip(Q2) under the norm (??). We say that f €
Hllo’f(ﬂ,w) if f € H"(QY,w) for every Q' CcC . Hé’p(Q,w) denotes the closure of

Lipy(£2) under the norm (?77).
Now we introduce four kinds of weighted Morrey spaces in R*. Let p > 1, A € R,

we have
71 r )Pl
Definition 2.2 Let ||f n oy = Sup 7/ Ff)Pw(y)dy. We set
LPA(Rrw) — 7‘6>R(;l w(Br(x)) - (z)

LPARY,w) = {f € LP(R™,0) ¢ | fllpoa(rnw) < +00} -

Definition 2.3 Let || f||% sup w(BT(:c))_)‘/ lf (W) Pw(y)dy. We set
B (x)

A n =
L. R ) z€R1
>0

PR w) = {f € PR w) ¢ [|fllporgun gy < +00}-

+oo
Definition 2.4 Let Hj‘“H]W,A Rn ) = SUP / AL (/ |f(y)|pw(y)dy> dr. We
x€R JO ()

set
MPAR™w) = {f € LP(R"w) : |fllamaqanw) < +00} -



