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Abstract

In this paper, we study the boundedness of the parabolic fractional maximal
operator in parabolic local Morrey-type spaces. We reduce the problem of
boundedness of the parabolic fractional maximal operator Mα, 0 ≤ α < γ
in general parabolic local Morrey-type spaces to the problem of boundedness
of the supremal operator in weighted Lp-spaces on the cone of non-negative
non-decreasing functions.

1. Introduction
For x ∈ Rn and r > 0, let B(x, r) denote the open ball centered at x of radius r

and
{
B(x, r) denote the set Rn\B(x, r).

Let P be a real n×n matrix, all of whose eigenvalues have positive real part. Let
At = tP (t > 0), and set γ = trP . Then, there exists a quasi-distance ρ associated
with P such that (see, for example, [4, 5])

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

(b) ρ(0) = 0, ρ(x− y) = ρ(y − x) ≥ 0

and ρ(x− y) ≤ k(ρ(x− z) + ρ(y − z));

(c) dx = ργ−1dσ(w)dρ, where ρ = ρ(x), w = Aρ−1x

and dσ(w)is a C∞measure on the ellipsoid {w : ρ(w) = 1}.

Then, {Rn, ρ, dx} becomes a space of homogeneous type in the sense of Coifman-
Weiss. Moreover, we always assume the following properties on ρ:

(d) For every x,

c1|x|α1 ≤ ρ(x) ≤ c2|x|α2 if ρ(x) ≥ 1

c3|x|α3 ≤ ρ(x) ≤ c4|x|α4 if ρ(x) ≤ 1

and
ρ(θx) ≤ ρ(x) for 0 < θ < 1.

Here αi and ci (i = 1, . . . , 4) are some positive constants. Similar properties
hold for ρ∗ which is associated with the matrix P ∗.

There are some important examples for the above spaces:
1. Let (Px, x) ≥ (x, x) (x ∈ Rn). In this case, ρ(x) is defined by the unique

solution of |At−1x| = 1, and k = 1. This space is just the one studied by Calderon
and Torchinsky in [4].

2. Let P be a diagonal matrix with positive diagonal entries, and let ρ(x) be the
unique solution of |At−1x| = 1.
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