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WEAK AND STRONG TYPE ESTIMATES FOR THE

COMMUTATORS OF HAUSDORFF OPERATORS

AMJAD HUSSAIN AND MUDASSAR AHMED

Abstract. This paper addresses weak and strong type Lebesgue space estimates for the com-
mutators of n -dimensional Hausdorff operators when the symbol functions belong to Lipschitz
space. Strong type estimates for such commutators on classical Morrey spaces are established as
well.

Mathematics subject classification (2010): 26D15, 42B35, 42B99, 46E30.
Keywords and phrases: Hausdorff operators, commutators, weak and strong type space, Lipschitz

functions, Marcinkiewicz interpolation.

RE F ER EN C ES

[1] V. BURENKOV, H. GULIYEV AND V. GULIYEV, Necessary and sufficient conditions for the boun-
ndedness of fractional maximal operators in local Morrey type spaces, J. Comput. Appl. Math. 208
(2007), 280–301.

[2] V. BURENKOV, P. JAIN AND T. TARARYKOVA,On boundedness of the Hardy operator in Morrey-type
spaces, Eurasian Math. J. 2 (2011), 52–80.

[3] J. CHEN, D. FAN AND J. LI, Hausdorff operators on function spaces, Chin. Ann. Math. 33B (2012),
537–556.

[4] J. CHEN, D. FAN AND S. WANG, Hausdorff operators on Eucleadian spaces, Appl. Math. 28 (2013),
548–564.

[5] J. CHEN AND X. ZHU, Boundedness of multidimensional Hausdorff operators on H1(Rn) , J. Math.
Anal. Appl. 409 (2014), 428–434.

[6] M. CHRIST AND L. GRAFAKOS, Best constants for two nonconvolution inequalities, Proc. Amer.
Math. Soc. 123 (1995), 1687–1693.

[7] D. FAN AND X. LIN, Hausdorff operator on real Hardy spaces, Analysis 34 (2014), 319–337.
[8] D. FAN AND F. ZHAO, Multilinearf fractional Hausdorff operators, Acta Math. Sinica, 30 (2014),

1407–1421.
[9] Z. FU, S. LU AND F. ZHAO, Commutators of n -dimensional rough Hardy operators, Sci. China Math.

54 (2011), 95–104.
[10] G. GAO AND H. JIA, Boundedness of commutators of high dimensional Hausdorff operator, J. Func-

tion Spaces Appl. 2012 (2012):54120.
[11] G. GAO, X. WU AND W. GUO, Some results for Hausdorff operators, Math. Ineq. Appl. 18 (2015),

155–168.
[12] G. GAO, X. WU, A. HUSSAIN, W. GUO, Some estimates of Hausdorff operators, J. Math. Inequal. 9

(2015), 641–651.
[13] G. GAO AND Y. ZHONG, Some inequalities for Hausdorff operators, Math. Ineq. Appl. 17 (2014),

1061–1078.
[14] L. GRAFAKOS, Classical Fourier Analysis, Second edition, Graduate Texts in Math., Springer, New

York, 2008.
[15] A. HUSSAIN AND G. GAO, Some new estimates for the commutators of n-dimensional Hausdorff

operator, Appl. Math. 29 (2014), 139–150.
[16] A. HUSSAIN AND G. GAO, Multidimensional Hausdorff operators and commutators on Herz-type

spaces, J. Ineq. Appl. 2013 (2013):594.

c© � � , Zagreb
Paper MIA-20-04

http://dx.doi.org/10.7153/mia-20-04


50 A. HUSSAIN AND M. AHMED

[17] E. LIFLYAND, Boundedness of multidimensional Hausdorff operators on H1(Rn) , Acta Sci. Math.
(Szeged) 74 (2008), 845–851.

[18] E. LIFLYAND, Hausdorff operators on Hardy spaces, Eurasian Math. J. 4 (2013), 101–141.
[19] E. LIFLYAND AND A. MIYACHI, Boundedness of the Hausdorff operators in Hp spaces, 0 < p < 1 ,

Stud. Math. 194 (2009), 279–292.
[20] A. LERNER AND E. LIFLYAND, Multidimensional Hausdorff operators on the real Hardy space, J.

Austr. Math. Soc., 83 (2007), 79–86.
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