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ON ROUGH GENERALIZED PARAMETRIC

MARCINKIEWICZ INTEGRALS

H. AL-QASSEM, L. CHENG AND Y. PAN

Abstract. We obtain certain sharp Lp bounds for the generalized parametric Marcinkiewicz in-

tegrals M
(λ)
Ω,h,ρ . The singular kernels are allowed to be rough on the unit sphere as well as in

the radial direction. By the virtue of these estimates along with an extrapolation argument we
obtain some new and improved results on generalized parametric Marcinkiewicz integrals. Our
conditions on Ω and h are known to be the weakest conditions in their respective classes. One
of our main results answers a question posed by Fan and Wu.
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[15] HÖRMANDER, Translation invariant operators, Acta Math. 104 (1960), 93–139.

c© � � , Zagreb
Paper JMI-11-60

http://dx.doi.org/10.7153/jmi-2017-11-60


764 H. AL-QASSEM, L. CHENG AND Y. PAN

[16] J. GARCIA-CUERVA AND J. L. RUBIO DE FRANCIA, Weighted norm inequalities and related topics,
North-Holland, (1985).

[17] R. FEFFERMAN, A note on singular integrals, Proc. Amer. Math. Soc. 74 (1979), 266–270.
[18] M. KEITOKU, E. SATO, Block spaces on the unit sphere in Rn , Proc. Amer. Math. Soc. 119 (1993),

453–455.
[19] H. V. LE, Singular integrals with mixed homogeneity in Triebel-Lizorkin spaces, J. Math. Anal. Appl.

345 (2008), 903–916.
[20] S. LU, M. TAIBLESON AND G. WEISS, Spaces Generated by Blocks, Beijing Normal University

Press, 1989, Beijing.
[21] M. SAKAMOTO AND K. YABUTA, Boundedness of Marcinkiewicz functions, Studia Math. 135 (1999),

103–142.
[22] S. SATO, Remarks on square functions in the Littlewood-Paley theory, Bull. Austral. Math. Soc. 58

(1998), 199–211.
[23] S. SATO, Estimates for singular integrals and extrapolation, Studia Math. 192 (2009), 219–233.
[24] Y. SAWANO K. YABUTA, Fractional type Marcinkiewicz integral operators associated to surfaces, J.

Inequal. Appl. Online 2014: 232.
[25] E. M. STEIN, On the functions of Littlewood-Paley, Lusin and Marcinkiewicz, Trans. Amer. Math.

Soc. 88 (1958), 430–466.
[26] H. TRIEBEL, Theory of Function Spaces, Monogr. Math., vol. 78, Birkhäuser, Basel, (1983).
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