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SOME ESTIMATES OF HARDY OPERATORS AND
THEIR COMMUTATORS ON MORREY-HERZ SPACES

GUILIAN GAO AND YONG ZHONG

Abstract. In this paper, we study the boundedness of p-adic Hardy operators .77 and J#P*
on the p-adic Morrey-Herz space. Furthermore, we establish the Lipschitz estimates for com-
mutators of p-adic Hardy operators jfhp and j{jf " on the p-adic function spaces, such as the
p-adic Lebesgue space, the p-adic Herz space and the p-adic Morrey-Herz space. Moreover,
we also obtain the CMO estimates. All our results are also true for the fractional p-adic Hardy
operator.

Mathematics subject classification (2010): 42B35, 47G10.
Keywords and phrases: p-adic Hardy operator, p-adic Morrey-Herz space, Jensen’s inequality.

REFERENCES

M. CHRIST, L. GRAFAKOS, Best constants for two nonconvolution inequalities, Proc. Amer. Math.
Soc., 123 (1995), 1687-1693.

N. M. CHUONG, D. V. DUONG, Weighted Hardy-Littlewood operators and commutators on p-adic
functional spaces, p-Adic Numb. Ultr. Anal. Appl., 5 (2013), 65-82.

N. M. CHUONG, YU. V. EGOROV, A. YU. KHRENNIKOV, Y. MEYER, D. MUMFORD, Harmonic,
Wavelet and p-Adic Analysis, World Scientific, (2007).

N. M. CHUONG, H. D. HUNG, Maximal functions and weighted norm inequalities on local fields,
Appl. Comput. Harmon. Anal., 29 (2010), 272-286.

D. E. EDMUNDS, W. D. EVANS, Hardy Operators, Function Spaces and Embeddings, Springer Ver-
lag, Berlin, (2004).

W. G. FARIS, Weak Lebesgue spaces and quantum mechanical binding, Duke Math. J., 43 (1976),
365-373.

Z.W. Fu, L. GRAFAKOS, S. Z. LU AND F. Y. ZHAO, Sharp bounds for m-linear Hardy and Hilbert
operators, Houston J. Math., 38 (2012), 225-244.

Z. W. Fu, Z. G. Liu, S. Z. Lu AND H. B. WANG, Characterization for commutators of n-
dimensiaonal fractional Hardy operators, Sci. China Ser. A Math. 50 (2007), 1418-1426.

Z.W.Fu, Q. Y. WU AND S. Z. LU, Sharp estimates of p-adic Hardy and Hardy-Littlewood-Pdlya
operators, Acta Math. Sinica, 29 (2013), 137-150.

G. H. HARDY, Note on a theorem of Hibert, Math. Z., 6 (1920), 314-317.

G. H. HARDY, J. E. LITTLEWOOD AND G. POLYA, Inequalities, second edtion, Cambridge Univ.
Press, London, (1952).

Y. C. RIM, Carleson measures and the BMO space on the p-adic vector space, Math. Z., 282 (2009),
1470-1477.

K. S. RIM AND J. LEE, Estimates of weighted Hardy-Littlewood averages on the p-adic vector space,
J. Math. Anal. Appl., 324 (2006), 1278-1304.

M. TAIBLESON, Fourier Analysis on Local Fields, Princeton Univ. Press, Princeton, (1975).

V. S. VLADIMIROV AND I. V. VOLOVICH, p-Adic quantum mechanics, Comm. Math. Phys., 123
(1989), 659-676.

V. S. VLADIMIROV, I. V. VOLOVICH AND E. I. ZELENOV, p-Adic Analysis and Mathematical
Physics, World Scientific, Singapore, 1994.

© ey, , Zagreb

Paper IMI-11-05


http://dx.doi.org/10.7153/jmi-11-05

50

[17]
[18]
[19]
[20]
[21]
[22]

[23]

G. GAO AND Y. ZHONG

S. S. VOLOSIVETS, Hausdorff operators of special kind in Morrey and Herz p-adic spaces, p-adic
numbers, Ultrametric Anal. Appl., 4 (2012), 222-230.

S. M. WANG, D. Y. YAN, Weighted boundedness of commutators of fractional Hardy operators with
Besov-Lipschitz functions, Anal. Theory Appl., 28 (2012), 79-86.

Q. Y. Wu, Z. W. Fu, Sharp estimates of m-linear p-adic Hardy and Hardy-Littlewood-Pdlya oper-
ators, J. Appl. Math., 2011 (2011), Art. ID 472176, 20 pp.

Q. Y. Wu, Z. W. Fu, Hardy-Littlewood-Sobolev inequalities on p-adic central Morrey spaces, J.
Funct. Spaces, 2015 (2015), Art. ID 419532, 7 pp.

Q. Y. Wu, Z. W. Fu, Weighted p-adic Hardy operators and their commutators on p-adic central
Morrey spaces, Bull. Malays. Math. Sci. Soc., in press.

Q. Y. Wu, L. M1 AND Z. W. Fu, Boundedness of p-adic Hardy operators and their commutators on
p-adic central Morrey and BMO spaces, J. Funct. Spaces Appl., 2013 (2013), Art. ID 359193, 10 pp.
Q. Y. WU, Boundedness for commutators of fractional p-adic Hardy operators, J. Ineq. Appl., 2012
(2012): 293.

Journal of Mathematical Inequalities
.ele-math.com

@ele-math.com



