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Àííîòàöèÿ

Îáîçíà÷èì M(I) êëàññ âñåõ ôóíêöèé íà I := (0,∞), èçìåðèìûõ ïî Ëåáåãó, M+(I) ⊂
M(I) - ïîäìíîæåñòâî íåîòðèöàòåëüíûõ ôóíêöèé. Â 1925 Ã. Ã. Õàðäè äîêàçàë íåðàâåí-
ñòâî (∫ ∞

0

(
1

x

∫ x

0

f(t)dt

)p

dx

) 1
p

≤ p

p− 1

(∫ ∞

0

[f(t)]pdt

) 1
p

, f ∈ M+(I), (1)

êîòîðîå âûïîëíÿåòñÿ äëÿ âñåõ 1 < p < ∞ è ãäå êîíñòàíòà p′ := p
p−1
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âîçìîæíûõ. Íåðàâåíñòâî (1) îáîáùàëîñü âî ìíîãèõ íàïðàâëåíèÿõ è îíî èìååò ýêâèâà-
ëåíòíóþ äèôôåðåíöèàëüíóþ ôîðìó(∫ ∞
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ãäå u ëîêàëüíî àáñîëþòíî íåïðåðûâíàÿ ôóíêöèÿ íà I (u ∈ AC(I)) òàêàÿ, ÷òî lim inf
t→0

|u(t)| =
0. Â ðàáîòå

[FLW] R. L. Frank, A. Laptev, T. Weidl, An improved one-dimensional Hardy inequality,
J. Math. Sci. 263 (2022) 323�342
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Íåðàâåíñòâî (3) ýêâèâàëåíòíî îäíîâðåìåííîìó âûïîëíåíèþ äâóõ íåðàâåíñòâ(∫ ∞
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Â ñòàòüå [FLW] ïîêàçàíî, ÷òî (4) è (5) ýêâèâàëåíòíû (6) è (7), ñîîòâåòñòâåííî, ãäå∫ ∞
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ãäå W ∈ M+(I). Äîêàçàòåëüñòâî îñíîâàíî íà ñïåöèôè÷åñêèõ íåðàâåíñòâàõ òèïà Ãåëü-
äåðà. Èìåííî, (4)⇒(6) ñëåäóåò ïðèìåíåíèåì∫ ∞
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äëÿ âñåõ f, g ∈ M+(I). Òàêæå àâòîðû [FLW] ïîëó÷àþò äâóõâåñîâûå îáîáùåíèÿ íåðà-
âåíñòâ Õàðäè è ôîðìóëèðóþò ïðîáëåìó: õàðàêòåðèçîâàòü
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Â äîêëàäå äàåòñÿ ðåøåíèå óêàçàííîé ïðîáëåìû è îáîáùåíèÿ äëÿ Lp − Lq íåðàâåíñòâ
Õàðäè, êîãäà 1 < p < q < ∞.
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