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PARABOLIC FRACTIONAL MAXIMAL OPERATOR

IN PARABOLIC GENERALIZED MORREY SPACES

Abstract

We study the parabolic fractional maximal operator MP
α , 0 ≤ α < γ in the

parabolic generalized Morrey space Mp,φ,P (Rn), where γ = trP is the homo-

geneous dimension on Rn. We find the conditions on the pair (φ1, φ2) which

ensures the boundedness of the operator MP
α from one generalized Morrey space

Mp,φ1,P (R
n) to another Mq,φ2,P (R

n), 1 < p ≤ q < ∞, 1/p − 1/q = α/γ, and

from the space M1,φ1,P (R
n) to the weak space WMq,φ2,P (R

n), 1 ≤ q < ∞,

1 − 1/q = α/γ. Also find conditions on the φ which ensure the Adams type

boundedness of the MP
α from M

p,φ
1
p ,P

(Rn) to M
q,φ

1
q ,P

(Rn) for 1 < p < q < ∞
and from M1,φ,P (Rn) to WM

q,φ
1
q ,P

(Rn) for 1 < q < ∞.

In the case b ∈ BMOP (Rn) and 1 < p < q < ∞, find the sufficient con-

ditions on the pair (φ1, φ2) which ensures the boundedness of the commutator

operator MP
b,α from Mp,φ1,P (R

n) to Mq,φ2,P (R
n) with 1/p − 1/q = α/γ. Also

find the sufficient conditions on the φ which ensures the boundedness of the

operator MP
b,α from M

p,φ
1
p ,P

(Rn) to M
q,φ

1
q ,P

(Rn) for 1 < p < q < ∞.

As an application, we establish the boundedness of some Schrödinger type

operators on parabolic generalized Morrey spaces related to certain nonnegative

potentials belonging to the reverse Hölder class.

1. Introduction

The theory of boundedness of classical operators of the real analysis, such as the

maximal operator, the fractional maximal operators, the fractional integral operators

and the singular integral operators etc, from one weighted Lebesgue space to another

one is well studied by now. These results have good applications in the theory of

partial differential equations. However, in the theory of partial differential equations,

along with Morrey spaces, generalized Morrey spaces also play an important role (see

[21, 24, 35, 36]).

For x ∈ Rn and r > 0, we denote by B(x, r) the open ball centered at x of radius

r, and by
{
B(x, r) denote its complement. Let |B(x, r)| be the Lebesgue measure of

the ball B(x, r).

Let P be a real n× n matrix, all of whose eigenvalues have a positive real part.

Let At = tP (t > 0), and set γ = trP . Then, there exists a quasi-distance ρ

associated with P such that

(a) ρ(Atx) = tρ(x), t > 0, for every x ∈ Rn;
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