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ON THE HARDY PROPERTY OF MIXED MEANS

PAWEŁ PASTECZKA

Abstract. Hardy property of means has been extensively studied by Páles and Pasteczka since
2016. The core of this research is based on few of their properties: concavity, symmetry, mono-
tonicity, repetition invariance and homogeneity (last axiom was recently omitted using some
homogenizations techniques). In the present paper we deliver a study of possible omitting mono-
tonicity and replacing repetition invariance by a weaker axiom.

These results are then used to establish the Hardy constant for certain types of mixed
means.
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[4] J. CHUDZIAK, ZS. PÁLES, AND P. PASTECZKA, From the Ingham-Jessen property to mixed-mean
inequalities, J. Math. Anal. Appl., 2021, doi:10.1016/j.jmaa.2021.124999.

[5] J. DUNCAN AND C. M. MCGREGOR, Carleman’s inequality, Amer. Math. Monthly, 110 (5): 424–
431, 2003.

[6] G. H. HARDY, Note on a theorem of Hilbert, Math. Zeitschrift, 6: 314–317, 1920.
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[8] T. KALUZA AND G. SZEGO, Über Reihen mit lauter positiven Gliedern, J. London Math. Soc., 2:

266–272, 1927.
[9] K. S. KEDLAYA, Proof of a mixed arithmetic-mean, geometric-mean inequality, Amer. Math.

Monthly, 101 (4): 355–357, 1994.
[10] K. KNOPP, Über Reihen mit positiven Gliedern, J. London Math. Soc., 3: 205–211, 1928.
[11] A. N. KOLMOGOROV, Sur la notion de la moyenne, Rend. Accad. dei Lincei (6), 12: 388–391, 1930.
[12] A. KUFNER, L. MALIGRANDA, AND L. E. PERSSON, The Hardy Inequality: About Its History and

Some Related Results, Vydavatelský servis, 2007.
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[16] ZS. PÁLES AND P. PASTECZKA,Characterization of the Hardy property of means and the best Hardy

constants, Math. Inequal. Appl., 19 (4): 1141–1158, 2016.
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