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Ðàññìîòðèì ôóíêöèîíàë ‖ · ‖p, 0 ≤ p ≤ +∞. Äëÿ 0 < p < +∞
ñ÷èòàåì, ÷òî îí îïðåäåë¼í ôîðìóëîé
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Äëÿ êðàéíèõ p ïîëàãàåì

‖f‖∞ = lim
p→+∞
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Èññëåäóåòñÿ íàèëó÷øàÿ êîíñòàíòà κ(α, n, p) â íåðàâåíñòâå

‖Dαtn‖p ≤ κ(α, n, p) ‖tn‖p, p ∈ [0,∞],

ãäå tn � òðèãîíîìåòðè÷åñêèé ïîëèíîì ñòåïåíè íå âûøå n è Dα � îïå-
ðàòîð äðîáíî-ëèíåéíîãî äèôôåðåíöèðîâàíèÿ ïî Âåéëþ. Òî åñòü áóäåì
èññëåäîâàòü âåëè÷èíó

κ(α, n, p) = sup
tn∈τn,tn 6≡0

‖Dαtn‖p
‖tn‖p

.

Èññëåäîâàíèþ äàííîé âåëè÷èíû ïîñâÿùåíî ìíîãî ðàáîò. Îòìåòèì ñðåäè
íèõ [1�4].

Òåîðåìà. Cïðàâåäëèâî ñëåäóþùåå ðàâåíñòâî κ(α, 1, p) = 1 äëÿ α ∈
∈ R, p ∈ [0; +∞]. Ïðè n = 2, 3, 4, 5, 6, 7, 8 ñïðàâåäëèâî κ(α, n, p) = nα

ïðè ëþáîì α ∈ {1, 2, . . . , 2n− 3} ∪ [2n− 2,∞), p ∈ [0; +∞].

Îòìåòèì, ÷òî ñëó÷àé n = 2 ïîëó÷åí äðóãèì ñïîñîáîì â ðàáîòå [5],
ïðè÷¼ì â ðàáîòå [5] äîêàçàíî, ÷òî κ(α, 2, p) > 2α ïðè âñåõ α ∈ [0; 1) ∪
∪ (1; 2).
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Àâòîðîì ðàíåå àíîíñèðîâàëñÿ ðåçóëüòàò ïðè n = 1, 2, 3, 4, 5 â ðàáî-
òå [6].
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I. Îáîçíà÷èì ÷åðåç
• Lp, 1 ≤ p <∞,− ìíîæåñòâî èçìåðèìûõ 2π-ïåðèîäè÷åñêèõ ôóíêöèé

f(x) îäíîãî ïåðåìåííîãî x òàêèõ, ÷òî ‖f‖p <∞, ãäå

‖f‖p =
( 2π�

0

|f(x)|pdx
)1/p

;

• L0
p � ìíîæåñòâî ôóíêöèé f ∈ Lp òàêèõ, ÷òî

2π�
0

f(x)dx = 0;

• ωα(f, δ)p � äðîáíûé ìîäóëü ãëàäêîñòè ïîðÿäêà α > 0 ôóíêöèè
f ∈ Lp, ò.å.

ωα(f, δ)p = sup
|h|≤δ
||
∞∑
ν=0

(−1)ν
(
α

ν

)
f(x+ (α− ν)h)||p,

1Ðàáîòà âûïîëíåíà ïðè ôèíàíñîâîé ïîääåðæêå ÐÔÔÈ (ïðîåêò N 16-01-00350).
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