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Abstract

In this paper we study the potential operator 1}]‘1, 0 < 1 in the modified Morrey space L p.»(I") and the spaces BM O(I") defined
on Carleson curves I'. We prove that for 1 < p < (1 — A)/«a the potential operator I;’i is bounded from the modified M0~rrey space
L,,;;L(F) to L4 (") if and in the case of infinite curve only if @ < 1/p — 1/ < /(1 — 1), and from the spaces Lj (1) to
W L4 (I') if and in the case of infinite curve only if ¢ < 1 — é < lf—k. Furthermore,h‘for the limiting caseil —MN/ae<p=<l/a
we show that if I" is an infinite Carleson curve, then the modified potentiNal operator I}‘i is bounded from L, ,(I") to BMO(I'),
and if I" is a finite Carleson curve, then the operator / ;’i is bounded from L, ; (I") to BM O(I').
© 2017 Published by Elsevier B.V. on behalf of Ivane Javakhishvili Tbilisi State University. This is an open access article under

the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Morrey spaces were introduced by C.B. Morrey [1] in 1938 in connection with certain problems in elliptic partial
differential equations and calculus of variations (see [2,3]). Later, Morrey spaces found important applications to
Navier—Stokes and Schrédinger equations, elliptic problems with discontinuous coefficients and potential theory
(see [4-8]).

LetI"'={t e C:t =1(s), 0 <s <[ < oo} be arectifiable Jordan curve in the complex plane with arc-length
measure v(t) = s, here/ = vI" = lengths of I'.
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‘We denote
I't,ry=>rnNB(,r),tel, r>0,

where B(t,r)={ze€C:|z—t| <r}
A rectifiable Jordan curve I’ is called a Carleson curve (regular curve) if the condition

vI'(t,r) < cor
holds for all # € I' and r > 0, where the constant ¢y > 0 does not depend on ¢ and r.

Definition 1. Let 1 < p < 00,0 <A <1, [r]; = min{1, r}. We denote by L, , (I") the Morrey space, and by Z,,,;L(F)
the modified Morrey space, the set of locally integrable functions f on I" with the finite norms

_A
£z, = supsupr™ 7 ILf le,cra.rs
’ tel’ r>0

i
1Az, ) = supsuplrly "L fllz, e
' tel’ r>0
respectively.
Note that
Lyo(I') = Lyo(I) = Ly(I),

Lps(D)CoLpa (TN Ly(T) and  max{]| £l I Fll,a) < 1Az, D

andif A <OorA > I,then L, (") = ZI,,A(F) = O, where O is the set of all functions equivalent to 0 on I".
We denote by WL, ,(I") the weak Morrey space, and by WL, ;(I') the modified Morrey space, as the set of locally
integrable functions f on I" with finite norms

1/p
I flwe,,ry=sup B sup (r_’\/ dv(r)) ,
’ B>0 r>0,rel’ {rel'(t,r): | f(v)|>B}

1/p
I fllwg, ) =sup B sup ([r]l)‘/ dv(t)) )
’ B>0 r>0,tel’ {rel,r): |f()|>p}

Note that
WL,(I")= WL, oI, Ly;(I') CWL,;(I') and ||f||WLp,A(F) = ”f”Lp,A(F)'

Definition 2. The space of functions with bounded mean oscillation BM O(I") is defined as the set of locally
integrable functions f with finite norm

I fllsmory = sup (It r))~"! / | f(T) — frenldv(t) < oo,
r>0, tel’ I',r)

where
fron=0ra " [ v,
ra,r)

Maximal operators and potential operators in various spaces defined on Carleson curves have been widely studied
by many authors (see, for example [9-16]). In Morrey spaces defined on quasimetric measure spaces, in particular
Morrey spaces L, ;(I") defined on Carleson curves N. Samko [16] studied the boundedness of the maximal operator
M defined by

Mr£(t) = sup( TGz, 1))~ / | (@)ldv(D)
I'@,r)

t>0

and proved the following:
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