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Abstract In this paper, by establishing the boundedness results of singular inte-
gral operators and linear commutators, we obtain the global regularity, in homogeneous
Morrey-Herz spaces, of strong solutions to nondivergence elliptic equations with VMO
coefficients.
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1. Introduction

Let Q be an open subset of R". Let By = B(0,2F) = {z € R" : |z| < 2¥} and
A = By \ By for k € Z. Let Xj, = Xy, be the characteristic function of the set Ay
for k € Z.

Definition 1.1 Leta € R,0 < p < 00,0 < g < 00, and A > 0.The homogeneous
Morrey-Herz spaces MK&;I)‘(Q) are defined by

MEGN®) = {1 € L, (10D : Il asicgp o) < o0

where
ko 1/p
—koA k
Hf”Mj(qu)‘(Q) = sup 27 § 2 oszkaH]zq(Q)
’ koEZ k= —o0o

with the usual modifications made when p = oo.
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The more general spaces are first introduced recently by Lu and Xu in [1]. Compare
the homogeneous Morrey-Herz spaces M Kp, ’q’\(Q) with the homogeneous Herz spaces
KgP(€) (see [2]) and the Morrey spaces M (Q) (see [3]), where Kg*P(Q) is defined by

Ren(Q) = {f € LL@\0): 3 27| f24]1, ) < o0},
k=—0o0
and M2(€2) is defined by
1
M) = {7 € L@ swp o[ )ty <o)
p>0,2€Q P JB(z,p)NQ

It is easy to see that MKy (Q) = K$P(Q) and M;‘(Q) C MEKJ} Q).

Assume f € M K;,f ;1’\((2), the main purpose of this paper is to investigate the regu-
larity, in the homogeneous Morrey-Herz spaces, of the strong solutions to the following
Dirichlet problem on the second-order elliptic equations in nondivergence form:

n

Lu = Z i (T)Usz;e; = f ace.in €,

i (1.1)
u=0 on 0f,
where © = (z1,22,--- ,z,) € R, Qis a bounded domain C*! of R", the coefficients

{ai;j}7;=1 are symmetric and uniformly elliptic in €2 , i.e., for some A > 0 and every
£eR",

n
aij(x) = azi(zx), and AP <Y ai(2)€8 < A (1.2)
ij=1
with a.e. = € €. Moreover, we assume that a;j(x) € VMO(R), the spaces of the
functions of vanishing mean oscillation introduced by Sarason in [4].

By establishing the boundedness results of singular integral operators and linear
commutators ( see Section 2 ), owing to the integral representation formulas given in
[5, 6], we obtain the following global regularity, in homogeneous Morrey-Herz spaces
MK (€2), of the strong solution u to (1.1):

HUHWQMK;’;;\(Q) < CHfHMKg”q/\(Q)’ (1.3)
where 0 < p < 00, 1 < ¢ <00, A >0, —n/q+A < a < n(1-1/¢)+X, and W2M K, ()
is the homogeneous Sobolev-Merry-Herz spaces defined in Section 3. We can see that,
when o = 0 and p = ¢, the above results coordinate with those in the setting of the
Merry spaces M(;\(Q), which are proved by Fan, Lu, and Yang in [7].



