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The Boundedness of Several Operators in Variable Herz-

Morrey Spaces

ABSTRACT

Harmonic analysis originated from the study of heat conduction
equations by Euler and Fourier et al., for centuries, the proposal of high-
dimensional singular integral operator theory has greatly promoted the
research and development of harmonic analysis, making it an important
branch in analytical mathematics. In recent years, due to the important
applications of variable exponent function spaces in fluid dynamics, image
restoration, and partial differential equations with non-standard growth
conditions, there has been increasing interest in the study of the
boundedness of variable exponential function spaces and related operators.
Many scholars have introduced a series of new variable exponent function
spaces and successively proved the boundedness of certain operators on
these spaces, based on these research foundations, this thesis investigates
the boundedness of several types of operators and their commutators in
variable exponent Herz-Morrey spaces. The main results are as follows:

In Chapter 1, the development of variable exponent function space

and the current status of related research at home and abroad are
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summarized, and the main content of this thesis is introduced.

In Chapter 2, the boundedness of the commutator of [b,T] generated
by the vector-valued sublinear operator T and BMO function b in the
weighted variable exponent Herz-Morrey space MKZ’((.'))]&.) () is studied.
We prove that if be BMO(R"), and the sublinear operator 7 satisfies certain
size conditions, then the commutator [b,T] is bounded in the weighted
variable exponent Herz-Morrey space MK:\” ().

In Chapter 3, we prove the boundedness of the commutator of the
Riesz potential operator [b.1,] in grand variable Herz-Morrey space
MK O0(R") . We proved that under certain conditions satisfied by the
variable exponents «() and q(), the commutator [b.1,] is bounded
from MK;Y)“(R") to MK;90’(R").

In Chapter 4, we prove the boundedness of Marcinkiewicz integral
operator 4, in grand variable Herz-Morrey space MK:O7“(R").

This thesis mainly extends the boundedness of several types of
operators and commutators in classical function spaces, and extends the

boundedness of these operators to variable exponent Herz-Morrey spaces,

the theory of variable exponent Herz-Morrey spaces is further enriched.

KEY WORDS: Sublinear operator, Riesz potential operator, Marcinkiewi-

cz integral operators, Commutators, Variable Herz-Morrey space
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