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THREE WEIGHTS HARDY–TYPE INEQUALITIES
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Abstract. In this paper we derive some new weighted iterated discrete Hardy-type inequalities
with three independent weight sequences and various parameter ranges. In a special case, the
operator reduces to the classical Hardy-type operator. Although integral analogues of such in-
equalities have been widely studied, the discrete setting has only recently attracted significant
attention, including extensions to classes of matrix operators. The aim of the paper is to estab-
lish necessary and sufficient conditions for the validity of these inequalities in cases where the
parameter p does not exceed one. The obtained results complement known criteria, extend them
to new parameter ranges, and provide new insights into borderline cases. Some applications of
Hardy-type inequalities are pointed out.
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[35] M. F. YIMER, Integral Equations and Inequalities with Refinements of Some Classical Results, PhD
Thesis, Addis Ababa Univ., Ethiopia, in collaboration with Karlstad and Uppsala Universities, (2024).

[36] N. S. ZHANGABERGENOVA AND A. M. TEMIRKHANOVA, Iterated discrete Hardy-type inequalities
with three weights for a class of matrix operators, Bull. Karaganda Univ. Math. Ser., no. 4 (112),
(2023), 163–172.

[37] N. ZHANGABERGENOVA AND A. M. TEMIRKHANOVA, Iterated discrete Hardy-type inequalities,
Eurasian Math. J. 14 (2023), no. 1, 81–95.

[38] N. ZHANGABERGENOVA AND A. M. TEMIRKHANOVA,Weighted inequalities for quasilinear matrix
operators, J. Math. Sci. 291 (2025), no. 1, 156–165.

Mathematical Inequalities & Applications
www.ele-math.com
mia@ele-math.com


