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ÓÄÊ 517.5
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Íåõàé C i Lp, 1 ≤ p ≤ ∞, � ïðîñòîðè 2π-ïåðiîäè÷íèõ ôóíêöié çi
ñòàíäàðòíèìè íîðìàìè ∥ · ∥C i ∥ · ∥p.

Ïîçíà÷èìî ÷åðåç Cα,r

β̄,2
êëàñè 2π-ïåðiîäè÷íèõ ôóíêöié f , ùî çîáðàæó-

þòüñÿ çãîðòêàìè

f(x) =
a0
2

+
1

π

π∫
−π

φ(x− t)Pα,r,β(t)dt, a0 ∈ R,

ç ÿäðàìè

Pα,r,β̄(t) =

∞∑
k=1

e−αkr

cos

(
kt− βkπ

2

)
, α > 0, r > 0, βk ∈ R,

ôóíêöié φ ∈ B0
2 = {g ∈ L2 : ∥g∥L2

≤ 1, g ⊥ 1}.
ßêùî βk ≡ β, β ∈ R, òî êëàñè Cα,r

β̄,2
ïîçíà÷àþòüñÿ ÷åðåç Cα,r

β,2 i ¹

âiäîìèìè êëàñàìè óçàãàëüíåíèõ iíòåãðàëiâ Ïóàññîíà (äèâ. [1]).
Íåõàé K � îïóêëà öåíòðàëüíî-ñèìåòðè÷íà ïiäìíîæèíà ç ïðîñòîðó

C i B � îäèíè÷íà êóëÿ â ïðîñòîði C. Íåõàé, äàëi, FN � äîâiëüíèé N -
âèìiðíèé ïiäïðîñòið ïðîñòîðó C, N ∈ N, i L(C,FN ) � ìíîæèíà âñiõ ëiíié-
íèõ îïåðàòîðiâ, ùî äiþòü ç C â FN . ×åðåç P(C,FN ) ïîçíà÷èìî ïiäìíîæè-
íó âñiõ ïðîåêòèâíèõ îïåðàòîðiâ iç ìíîæèíè L(C,FN ), òîáòî ìíîæèíó âñiõ
îïåðàòîðiâ A ëiíiéíîãî ïðîåêòóâàííÿ ó ìíîæèíó FN òàêèõ, ùî Af = f ,
ÿêùî f ∈ FN . Âåëè÷èíè

bN (K,C) = sup
FN+1

sup{ε > 0 : εB ∩ FN+1 ⊂ K},

dN (K,C) = inf
FN

sup
f∈K

inf
u∈FN

∥f − u∥
C
,

λN (K,C) = inf
FN

inf
A∈L(C,FN )

sup
f∈K

∥f −Af∥
C
,
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πN (K,C) = inf
FN

inf
A∈P(C,FN )

sup
f∈K

∥f −Af∥
C
,

íàçèâàþòüñÿ, âiäïîâiäíî, áåðíøòåéíiâñüêèì, êîëìîãîðîâñüêèì, ëiíiéíèì
òà ïðîåêöiéíèì N -ïîïåðå÷íèêàìè ìíîæèíè K â ïðîñòîði C.

Òåîðåìà 1. Íåõàé β̄ = {βk}∞k=1, βk ∈ R i α > 0, r > 1, n ∈ N òà

çàäîâîëüíÿþòü óìîâó

(n− 1)r >
1

α
.

Òîäi ìàþòü ìiñöå îöiíêè

1√
π
e−αnr

(
1− γ1(α, r, n)e

−αr(n−1)r−1
)
≤ P2n(C

α,r

β̄,2
, C) ≤

≤ P2n−1(C
α,r

β̄,2
, C) ≤ 1√

π
e−αnr

(
1 + γ2(α, r, n)e

−αrnr−1
)
,

â ÿêèõ PN � áóäü-ÿêèé iç ïîïåðå÷íèêiâ bN , dN , λN ÷è πN ,

γ1(α, r, n) =
√
2

(
1 +

1

αr(n−1)r−1
+max

{
e4α

2
,

e2

α1+1/r

}
e−2α(n−1)r

) 1
2

,

γ2(α, r, n) =

(
1 +

1

2αrnr−1

) 1
2

.
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ESTIMATIONS OF THE WIDTHS OF CLASSES OF GENERALIZED

POISSON INTEGRALS OF PERIODIC FUNCTIONS

We �nd two-sided estimates for Kolmogorov, Bernstein, linear and projection wi-

dths of the classes of convolutions of 2π-periodic functions φ, such that ∥φ∥2 ≤ 1,
with �xed generated kernels

Pα,r,β̄(t) =

∞∑
k=1

e−αkr
cos

(
kt−

βkπ

2

)
, α > 0, r > 0, βk ∈ R,

in the space C.
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