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CORRECTIONS TO THE PAPER
“THE BOUNDEDNESS OF CERTAIN SUBLINEAR OPERATOR IN
THE WEIGHTED VARIABLE LEBESGUE SPACES”

ROVSHAN A. BANDALIEV, Baku

(Received March 8, 2013)

Abstract. In this paper the author proved the boundedness of the multidimensional Hardy
type operator in weighted Lebesgue spaces with variable exponent. As an application he
proved the boundedness of certain sublinear operators on the weighted variable Lebesgue
space. The proof of the boundedness of the multidimensional Hardy type operator in
weighted Lebesgue spaces with a variable exponent does not contain any mistakes. But
in the proof of the boundedness of certain sublinear operators on the weighted variable
Lebesgue space Georgian colleagues discovered a small but significant error in my paper,
which was published as R. A. Bandaliev, The boundedness of certain sublinear operator in
the weighted variable Lebesgue spaces, Czech. Math. J. 60 (2010), 327-337.
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This result appears as Theorem 5 in the above-mentioned paper. In other words,
sufficient conditions for general weights ensuring the validity of the two-weight strong
type inequalities for some sublinear operator were found. In this theorem the in-
equality (9) is not true. In this note we give the details of the correct argument. We
presume that the reader is familiar with the contents and notation of our original
paper. At the heart of our correction is the following Theorem 1 which replaces
Theorem 5 in [1]. The numbering in this note remains as in [1].

Theorem 1. Let 1 < p < p(x) < p < oo for x € R™ and suppose that there
exists a constant ¢ € [0,1) such that [, oeP(@)/P(#) =2 gy < co. Let T be a sublinear
operator acting boundedly from Ly(R™) to Ly,)(R") such that, for any f € L1(R")
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with compact support and = ¢ supp f,

|f(y)]
x -yl

Y

Q rr@l<c [

where C > 0 is independent of f and x.
Moreover, let v(xz) and w(x) be weight functions on R™ and assume there exist
numbers 0 < «, 3 < 1 such that

—/

@ A= [ dy>a/,,

RN
<JER() o a) <o,
-1 y\<\ | Lyiy (11>0)
, B/p
®  s=sw( [ b )
>0 \ Jjy|>t
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oo ( [ e a) <,
ly[>]] Ly (J-1<t)

and that there exists M > 0 such that for any x € R™ the inequality

6 sup y) <M inf v
) lz]/4<|y|<4|2| ) lz]/4<|y|<4|=|
holds.
Then there exists a positive constant C, independent of f, such that for all f €
Lyp(@).0(R™)
||Tf||Lp(l.),w(R") < C||f||Lp(:L'),v(Rn)'

Proof. Fork € Z we define Ej, = {x € R": 2% < |z| < 2*F1} By 1 = {x € R™:
lz| <281}, Bpo = {oz € R™: 2871 < |2 < 2842} and By 3 = {x € R": |z| > 2~ +2}.
Then Ej 2 = Ej—1 U Ej U Ei4q and the multiplicity of the covering Ej o2 is equal
to 3.

Given f € Ly(z),»(R™), we have

71 (@)= Y ITf(@)lxe, (z)

kez
< Z|Tfk1 xE (@ +Z|Tfk2 xEe, (@ +Z|Tfk3 )xE, ()
kez kez kez

= T1f(z) + Tof(z) + T3 f(z),

where x g, is the characteristic function of the set Ex, fr: = fxE,,, i =1,2,3.
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The estimates

1T fl Ly ®n) < ClFllLy o @ey and ([ T3flL, ., &0 < CllfllLyw).. R

remain precisely as in Theorem 5 in [1].

The mistake of author was in assuming that the inequality

) T2 llrye @ < TN, @nM Y 1F0llL, 0 Ee) < Csllfolle
kel

) R?L

p(z

holds. But after publication it was discovered that the inequality (9) is not true.
Now we deduce the correct variant of this inequality. Since the operator T is
sublinear it suffices to prove that || f[|z,,®n) < 1 implies

p(z)
/ w®) (z [Z T fx, 2|XE‘k] dz < C,

kez

where C' > 0 is independent of k € Z (see [2]).
We have

p(z)
/ wp(x) |:Z |Tfk 2|XEk:| dz = Z/ |Tfk 2|w )P(x) dz.
" kez kez

By virtue of the boundedness of the operator 7' and the condition (6), we have

Z[E (IT fr.alw(x))P® da

keZ
T p(x) p(x)
kel 6 gl u@) ™ o
= Cillfrzllr, & z

T p(z)
<G, Z sup (||fk,2HLE(R”)W(J?))’)(x) / (&) de

£z Cill fr2llLy @

<0y sup ([ frallLymmyw@)P™ = Co Y sup (£ ]| Lym, . w(@)P™)

ke7 rE€FE} kez zEE)
=Cy > sup ([ fw@)r, (5" < Cs Y sup (If inf v(@)L,5,.)""
kez €k - kez vE€Ek  TCHR2 -
<Cs Y sup ([ fo]l Ly )P = C3 D sup (£l )"
kez “€Ek kez T€Ek
Lnf p(z) »
= O S, o) < O S,
kez kez
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Further, we obtain

S U lleymen)2 = 3 ( [E e dx)

kez kez

-y (/E +f +/E JECEEE

kez

= 3(/ |f(z)v(z)|B dx> = 3|\f”’—££’v(w) <3

Thus HTfk;’QHL’

p

Jin 6rP(@)/(P(*)=P) 4z < o0, which guarantees the embedding L) w(R") = Lpo(R")
see [2]), we obtain
(see [2]),

@) S ClfllL,, @) and taking into account the condition

1T fr2llz,

p

@) € CllF Ly @) < Cill Il u(am-

The proof of Theorem 1 is complete. O

Acknowledgement. The author thanks Prof. V. Kokilashvili who called my at-
tention to the gap in the proof. I am grateful to the referee for valuable suggestions.
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