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Â ðàáîòå ðàññìàòðèâàþòñÿ îïåðàòîðû ñâåðòêè

(Af)(x) = (K ∗ f)(x) =

∫

R

K(x− y)f(y)dy, (1)

ïðè óñëîâèè, ÷òî èíòåãðàë àáñîëþòíî ñóììèðóåì ïðè ïî÷òè âñåõ x ∈ R äëÿ ëþáîé
f ∈ Lp(R).

Î'Íåéëîì [1] áûëî äîêàçàíî íåðàâåíñòâî ïðè 1 < p < q < +∞, 1/r = 1−1/p+1/q

‖A‖Lp→Lq ≤ C‖K‖Lr,∞ = Csup
t>0

t1/rK∗(t) (2)

ãäå K∗(t) = inf{σ : µ{x ∈ Ω : |f(x)| > σ} ≤ t} is the decreasing rearrangement of K.
Ýòî íåðàâåíñòâî äàåò áîëåå òîíêîå, ÷åì íåðàâåíñòâî Þíãà, äîñòàòî÷íîå óñëîâèå

îãðàíè÷åííîñòè èíòåãðàëüíûõ îïåðàòîðîâ ñâåðòêè è îõâàòûâàåò íåðàâåíñòâî Õàðäè-
Ëèòòëâóäà.

Îïðåäåëèì íåêîòîðûå ñåìåéñòâà ìíîæåñòâ. Ïóñòü [a, b] îòðåçîê â R, m ∈ Z+,

d ∈ R+, 0 < (b − a) < d ìíîæåñòâî âèäà e =
m⋃

i=0

(
[a, b] + id

)
. íàçîâåì ãàðìîíè÷åñêèì

îòðåçêîì â R. ×åðåç M0 îáîçíà÷èì ìíîæåñòâî âñåõ ãàðìîíè÷åñêèõ îòðåçêîâ.
Ïóñòü d > 0, Td = {(dm, (m + 1)d]}m∈Z− ðàçáèåíèå R, ñåìåéñòâî èçìåðèìûõ

ìíîæåñòâ M(d) îïðåäåëèì ñëåäóþùèì îáðàçîì. Ýòî ñèñòåìà âñåõ ìíîæåñòâ âèäà

e =
m⋃

k=1

ωk, m ∈ N, ãäå êîìïàêòû ωk èìåþò îäèíàêîâûå ìåðû |ωk| = |ωj| ≤ d è

ïðèíàäëåæàò ðàçíûì ýëåìåíòàì ðàçáèåíèÿ Td.
Îòìåòèì, ÷òî ñåìåéñòâî M0 ñîäåðæèò ìíîæåñòâî âñåõ îòðåçêîâ èç R è â ñâîþ

î÷åðåäü M0 ⊂ ∪d>0M(d). Îñíîâíûì ðåçóëüòàòîì ÿâëÿåòñÿ ñëåäóþùàÿ òåîðåìà.
Theorem 1. Ïóñòü 1 < p < q < +∞. Òîãäà äëÿ Af = K ∗ f èìåþò ìåñòî îöåíêè

C1 sup
e∈M0

1

|e|1/p−1/q

∣∣∣∣
∫

e

K(x)dx

∣∣∣∣ ≤ ‖A‖Lp→Lq ≤ C2 inf
d>0

sup
e∈M(d)

1

|e|1/p−1/q

∣∣∣∣
∫

e

K(x)dx

∣∣∣∣ .
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