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Íåõàé C i Lp, 1 ≤ p ≤ ∞, � ïðîñòîðè 2π-ïåðiîäè÷íèõ ôóíêöié çi ñòàíäàðòíèìè íîðìàìè ‖ · ‖C
òà ‖ · ‖p, âiäïîâiäíî.
Ïîçíà÷èìî ÷åðåç Cψ

β̄,p
, 1 ≤ p ≤ ∞, ìíîæèíó âñiõ 2π-ïåðiîäè÷íèõ ôóíêöié f , ÿêi çîáðàæóþòüñÿ

çà äîïîìîãîþ çãîðòêè

f(x) =
a0

2
+

1

π

π∫
−π

ϕ(x− t)Ψβ̄(t)dt, a0 ∈ R, ϕ ∈ B0
p = {ϕ ∈ Lp : ‖ϕ‖p ≤ 1, ϕ ⊥ 1},

iç ôiêñîâàíèì òâiðíèì ÿäðîì Ψβ̄ ∈ Lp′ ,
1

p
+

1

p′
= 1, ðÿä Ôóð'¹ ÿêîãî ìà¹ âèãëÿä

S[Ψβ̄](t) =
∞∑
k=1

ψ(k) cos

(
kt− βkπ

2

)
, βk ∈ R, ψ(k) > 0. (1)

Îñêiëüêè ϕ ∈ Lp, a Ψβ̄ ∈ Lp′ , òî ôóíêöiÿ f ¹ íåïåðåðâíîþ ôóíêöi¹þ, òîáòî Cψ
β̄,p
⊂ C.

ßêùî f ∈ C, ÷åðåç En(f)C ïîçíà÷èìî íàéêðàùå ðiâíîìiðíå íàáäèæåííÿ ôóíêöi¨ f ïiäïðîñòî-
ðîì T2n−1 òðèãîíîìåòðè÷íèõ ïîëiíîìiâ Tn−1 ïîðÿäêó íå âèùîãî íiæ n− 1

Tn−1(x) =

n−1∑
k=0

(αk cos kx+ βk sin kx), αk, βk ∈ R.

ßêùî N � äåÿêèé ôóíêöiîíàëüíèé êëàñ ç ïðîñòîðó C (N ⊂ C), òî âåëè÷èíó

En(N)C = sup
f∈N

En(f)C (2)

íàçèâàþòü íàéêðàùèì ðiâíîìiðíèì íàáëèæåííÿì êëàñóN ïiäïðîñòîðîì T2n−1 òðèãîíîìåòðè÷íèõ
ïîëiíîìiâ Tn−1 ïîðÿäêó íå âèùîãî íiæ n− 1.
Ðîçãëÿäà¹òüñÿ çàäà÷à ïðî çíàõîäæåííÿ àñèìïòîòè÷íèõ ðiâíîñòåé âåëè÷èí (2) ïðè n → ∞ ó

âèïàäêó, êîëè ó ðîëi N âèñòóïàþòü êëàñè Cψ
β̄,p
, 1 ≤ p ≤ ∞, à ïîñëiäîâíîñòi ψ(k) ñïàäàþòü äî

íóëÿ äóæå øâèäêî, çîêðåìà êîëè
∞∑

k=n+1

ψ(k) = o(1)ψ(n). (3)

Çàçíà÷èìî, ùî ó âèïàäêó p = ∞ àñèìïòîòè÷íi ðiâíîñòi i, íàâiòü, òî÷íi çíà÷åííÿ âåëè÷èí

En(Cψ
β̄,p

)C ïðè îêðåñëåíèõ îáìåæåííÿõ íà ψ(k) âiäîìi (äèâ., íàïðèêëàä, [2, 3]).

Ïîçíà÷èìî ÷åðåç En(N)C âåëè÷èíè

En(N)C = sup
f∈N
‖f(·)− Sn−1(f ; ·)‖C , (4)

äå Sn−1(f ; ·) � ÷àñòèííà ñóìà Ôóð'¹ ïîðÿäêó n− 1 ôóíêöi¨ f .
Îñêiëüêè

En(N)C ≤ En(N)C , N ⊂ C, (5)

òî âåëè÷èíè (4) ïðèðîäíüî âèêîðèñòîâóâàòè äëÿ îöiíîê çâåðõó íàéêðàùèõ íàáëèæåíü êëàñiâ N.
1



2

Çàäà÷à ïðî çíàõîäæåííÿ ñèëüíî¨ àñèìïòîòèêè âåëè÷èí (4) ïðè n → ∞ íîñèòü íàçâó çàäà÷i
Êîëìîãîðîâà�Íiêîëüñüêîãî äëÿ ñóì Ôóð'¹. Âîíà ìà¹ âåëèêó iñòîðiþ, ïîçíàéîìèòèñü ç ÿêîþ ìî-

æíà, íàïðèêëàä, ïî ìîíîãðàôi¨ [1]. Äëÿ øâèäêî ñïàäíèõ ψ(k) àñèìïòîòèêà âåëè÷èí En(Cψ
β̄,p

)C

âiäîìà ïðè óñiõ 1 ≤ p ≤ ∞ i βk ∈ R (äèâ. [4]).
Íåõàé n ∈ N. Íàäàëi áóäåìî âèìàãàòè, ùîá ïîñëiäîâíiñòü ìîäóëiâ êîåôiöi¹íòiâ Ôóð'¹ òâiðíîãî

ÿäðà Ψβ̄(t) çàäîâîëüíÿëà óìîâó
∞∑

k=n+1

ψ(k) < ψ(n). (6)

Òåîðåìà 1. Äëÿ äîâiëüíèõ {βk}∞k=1, βk ∈ R, 1 ≤ p ≤ ∞, n ∈ N i ψ(k), ùî çàäîâîëüíÿþòü óìîâó

(6), âèêîíóþòüñÿ íàñòóïíi ñïiââiäíîøåííÿ

‖ cos t‖p′
π

(
ψ(n)−

∞∑
k=n+1

ψ(k)
)
≤ En(Cψ

β̄,p
)C ≤ En(Cψ

β̄,p
)C ≤

‖ cos t‖p′
π

(
ψ(n) +

∞∑
k=n+1

ψ(k)
)
. (7)

ßêùî æ ψ(k) çàäîâîëüíÿ¹ óìîâó (3), òî ìàþòü ìiñöå àñèìïòîòè÷íi ðiâíîñòi

En(Cψ
β̄,p

)C

En(Cψ
β̄,p

)C

 =
‖ cos t‖p′

π
ψ(n) +O(1)

∞∑
k=n+1

ψ(k),
(8)

(9)

â ÿêèõ O(1) ¹ ðiâíîìiðíî îáìåæåíèìè âiäíîñíî óñiõ ðîçãëÿäóâàíèõ ïàðàìåòðiâ.

Çàçíà÷èìî, ùî àñèìïòîòè÷íi ðiâíîñòi (8) i (9) ïðè äåÿêèõ ñïiââiäíîøåííÿõ ìiæ ïàðàìåòðàìè
âèïëèâàþòü ç ðîáiò [1]-[6].
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