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Spaces
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Let I' = {t e C: t = (s), 0 < s < ¢} be a simple rectifiable curve with arc-length
measure v. Let p be a measurable function on I such that p: I" — (1, 00).
Assume that p satisfies the conditions

1< p_ :=essinfp(t) < esssupp(t) =: p+ < oo, (1)
tel’ tel
A 1
lp(t) —p(r)| < ———, tel, 7el, |Jt—7/<<. 2)
In 5 2

The generalized Lebesgue space with variable exponent is defined via the modular

oo (1) = [ 1P av
N

fllpey = inf{k >0:p <§> < 1} .

By qu(') we denote the weighted Banach space of all measurable functions f : I' — C
such that

by the norm

I llpy,w = lwfllpey < oo
By definition, I" is a Carleson curve (or a regular curve) if there exists a constant ¢ > 0
not depending on ¢ and r such that
v(CNB(t,r)) <cr
for all the balls B(t,r), t € I.

We consider — along Carleson curves — the potential type operator

\t _ T|1—a(7) :
r

When the order a is a constant, the following result is known [1].

Theorem A. Let0 < a< 1,1 <p< é, and let % = % — «a. Then the operator 1%

is bounded from LP to L7 if and only if T is a Carleson curve.

On the other hand, in the Euclidean space R™ an analogue of the well-known Hardy—
Littlewood—Stein—Weiss theorem in LP(*) spaces looks as

Theorem B ([2]). Let Q be a bounded domain in R™ and zo € Q, let p satisfy the
conditions (1) and (2), where instead of t we mean x € .
Assume that
infa(z) >0 and sup a(z)p(z) <n,
e
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and

A — 1
——— foral z,yeQ with |[z—yl <,
In 2

[z—y]
A does not depend on x and y.

|a(z) — a(y)| <

Then the operator

Ia(')f(x):/‘x_ﬂdy, 0<a<mn,
Rn

y[r e
acts boundedly from L\px—aco\’Y onto L?ﬁ—wo\” if
L1 o
q(@)  p(z) n
a(zo)p(zo) —n < v < nfp(zo) — 1]
and
q(zo)
p(z0)

The following theorems are valid.

Theorem 1. Let

i) T be a simple Carleson curve of finite length;

il) p satisfy the conditions (1)—(2);

iti) w be a power weight w(t) = |t — to|°®), where to € T and B(t) is a real valued
function on T' satisfying the condition (2);

iv) the order a(t) satisfy the condition (2) and the assumptions

0 < inf a(t) <supoa(t) <1 and sup o(t)p(t) < 1. (4)
tel tel tel

Then the operator I*() is bounded from the space Lﬁ)(')(F) into the space LZ,(')(F) with
o o) if

1
q(t)

1 1
——— < B(to) < ——.
q(to) ' (to)
Theorem 2. Let I" be a simple Carleson curve. Let p satisfy the conditions (1)—(2)
and let there exist a ball B(0, R) such that p(t) = const for t € T\(I'NB(0, R)). Then for
a constant « the operator 1% is bounded from the space LP('>(F) into the space Lq(‘)(F),

where 1

1 —_ -
@ ~ e ™
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