
Proceedings of IMM of NAS of Azerbaijan, 2013, vol. XXXVIII (XLVI), pp. 47-56. 47

Vagif S. GULIYEV, Aydin S. BALAKISHIYEV

PARABOLIC FRACTIONAL INTEGRAL

OPERATORS WITH ROUGH KERNEL IN

PARABOLIC GENERALIZED MORREY SPACES

Abstract

Let Ω ∈ Ls(Sn−1) with 1 < s ≤ ∞ be a At homogeneous of degree zero,
IP
Ω,α be the parabolic fractional integral operators with rough kernel, where 0 <

α < γ and γ = trP is the homogeneous dimension on Rn. We study the
continuity properties of IP

Ω,α on the parabolic generalized Morrey spaces Mp,ϕ,P .
We find the conditions on the pair (ϕ1, ϕ2) which ensures the boundedness of
the operator IP

Ω,α from one parabolic generalized Morrey space Mp,ϕ1,P (Rn) to
another Mq,ϕ2,P (Rn), 1 < p ≤ q < ∞, 1/p − 1/q = α/γ, and from the space
M1,ϕ1,P (Rn) to the weak space WMq,ϕ2,P (Rn), 1 ≤ q < ∞, 1− 1/q = α/γ.

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, 22, 23, 25, 33, 34]).

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;

(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 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


