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Abstract

In this paper the authors study the boundedness for a large class of sublinear
operators Tα, α ∈ (0, n) generated by Riesz potential operator on generalized
Morrey spaces Mp,ϕ. We prove the boundedness of the sublinear operator Tα,
α ∈ (0, n) satisfies the condition (1.2) generated by Riesz potential operator
from one generalized Morrey space M

p,ϕ
1
p

to M
q,ϕ

1
q

for 1 < p < q < ∞ and

from M1,ϕ to WM
q,ϕ

1
q

for 1 < q < ∞. In all the cases the conditions for

the boundedness are given it terms of Zygmund-type integral inequalities on ϕ,
which do not assume any assumption on monotonicity of ϕ in r. Conditions
of these theorems are satisfied by many important operators in analysis, in par-
ticular fractional maximal operator, Riesz potential operator and Marcinkiewicz
operator.

1. Introduction
The classical Morrey spaces Mp,λ were originally introduced by Morrey in [21]

to study the local behavior of solutions to second order elliptic partial differential
equations. For the properties and applications of classical Morrey spaces, we refer
the readers to [21, 23].

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

{
B(x, r) denote its complement and |B(x, r)| is the Lebesgue measure of the ball

B(x, r).
Let f ∈ Lloc

1 (Rn). The fractional maximal operator Mα and the Riesz potential
Iα are defined by

Mαf(x) = sup
t>0

|B(x, t)|−1+α
n

∫

B(x,t)
|f(y)|dy, 0 ≤ α < n,

Iαf(x) =
∫

Rn

f(y)dy

|x− y|n−α
, 0 < α < n.

It is well known that operators Mα and Iα plays an important role in harmonic
analysis (see, for example [29, 31]).

We denote by Mp,λ ≡ Mp,λ(Rn) the Morrey space, the space of all functions
f ∈ Lloc

p (Rn) with finite quasinorm

‖f‖Mp,λ
≡ ‖f‖Mp,λ(Rn) = sup

x∈Rn, r>0
r
−λ

p ‖f‖Lp(B(x,r)),

where 1 ≤ p < ∞ and 0 ≤ λ ≤ n.
Note that Mp,0 = Lp(Rn) and Mp,n = L∞(Rn). If λ < 0 or λ > n, then

Mp,λ = Θ, where Θ is the set of all functions equivalent to 0 on Rn.




