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WEIGHTED HARDY INEQUALITY WITH TWO–DIMENSIONAL

RECTANGULAR OPERATOR: THE CASE q < p

VLADIMIR D. STEPANOV ∗ AND ELENA P. USHAKOVA

Abstract. A criterion is obtained for the boundedness of the two–dimensional rectangular inte-
gration operator from a weighted Lebesgue space Lp

v (R2
+) to Lq

w(R2
+) for 1 < q < p < ∞ , which

is a supplement to E. Sawyer’s theorem [8] and its extension [9] given for 1 < p � q < ∞ .
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[4] A. KUFNER, L.–E. PERSSON AND N. SAMKO, Weighted inequalities of Hardy-type, World Scientific
Publishing Co. Inc., New Jersey, 2017.

[5] V. G. MAZ’JA, Sobolev spaces, Springer Series in Soviet Mathematics, Springer-Verlag, Berlin, 1985.
[6] A. MESKHI, A note on two-weight inequalities for multiple Hardy-type operators, J. Funct. Spaces

Appl. 3, 3 (2005), 223–237.
[7] L.–E. PERSSON AND E. P. USHAKOVA, Some multi–dimensional Hardy type integral inequalities, J.

Math. Inequal. 1, 3 (2007), 301–319.
[8] E. SAWYER, Weighted inequalities for two–dimensional Hardy operator, Studia Math. 82, 1 (1985),

1–16.
[9] V. D. STEPANOV AND E. P. USHAKOVA, On weighted Hardy inequality with two–dimensional rect-

angular operator — extension of the E. Sawyer theorem, Math. Ineq. & Appl. 24, 3 (2021), 617–634.
[10] V. D. STEPANOV AND E. P. USHAKOVA, Compactness of the two–dimensional rectangular Hardy

operator, Math. Ineq. & Appl. 25, 2 (2022), 535–549.
[11] V. D. STEPANOV AND E. P. USHAKOVA, On the boundedness and compactness of the two–

dimensional rectangular Hardy operator, Dokl. Math. 106, 2 (2022), 113–118.
[12] A. WEDESTIG, Weighted inequalities of Hardy–type and their limiting inequalities: Doctoral Thesis
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