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Ïóñòü D = {z : |z| < 1} � åäèíè÷íûé êðóã íà êîìïëåêñíîé ïëîñêîñòè
C, T = {z : |z| = 1} � åäèíè÷íàÿ îêðóæíîñòü, 4 := {t : 0 < t < 1}.

Îáîçíà÷èì ÷åðåç Ω � êëàññ íåîòðèöàòåëüíûõ ñóììèðóåìûõ ôóíê-
öèé ω íà 4, äëÿ êîòîðûõ ñóùåñòâóþò íåîòðèöàòåëüíûå ÷èñëà qω, 0 <
gω < 1, mω, Mω òàêèå, ÷òî

mω ≤
ω(λr)

ω(r)
≤Mω, λ ∈ [qω, 1], r ∈ 4.

Ïðîñòåéøèìè ïðèìåðàìè òàêèõ ôóíêöèé ÿâëÿþòñÿ ôóíêöèè âèäà

ω(x) = xα
(

ln . . . ln
c

x

)β
, x ∈ 4, ãäå α > −1, β ∈ R.

Â äàëüíåéøåì íàì ïîòðåáóþòñÿ òàêæå ñëåäóþùèå îáîçíà÷åíèÿ:
H(D) � ìíîæåñòâî âñåõ àíàëèòè÷åñêèõ â D ôóíêöèé, M(D) � ïðîñ-
òðàíñòâî âñåõ ìåðîìîðôíûõ â D ôóíêöèé. Åñëè f ∈ M(D), òî ÷åðåç
T (r, f) îáîçíà÷èì õàðàêòåðèñòèêó Ð. Íåâàíëèííû ôóíêöèè f , ò.å.

T (r, f) :=
1

2π

π�

−π

ln+
∣∣f (reiϕ)∣∣ dϕ+

r�

0

n(t,∞)− n(0,∞)

t
dt, r ∈ 4,

ãäå ln+ |a| = max(0, ln |a|).
Åñëè ω1, ω2 ∈ Ω , 0 < p < +∞, òî

Np
ω1, ω2

:=

{
f ∈M(D) :

1�

0

ω2(1− r)×

×

 π�

−π

 1�

0

ω1(1− t) ln |f(rteiθ)|dt

+

dθ


p

dr < +∞

}
.

Äëÿ óäîáñòâà áóäåì îáîçíà÷àòü ôóíêöèþ

π�

−π

 1�

0

ω1(1− t) ln |f(rteiθ)|dt

+

dθ +

1�

0

ω1(1− t)n(tr,∞)dt
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÷åðåç Tω1
(r, f). Õàðàêòåðèñòèêà òàêîãî òèïà áûëà âïåðâûå ââåäåíà

Ì. Ì. Äæðáàøÿíîì â ðàáîòå [2] ïðè ω1(t) = tα, α > −1.
Îáîçíà÷èì òàêæå ÷åðåç Spω ñëåäóþùèé êëàññ ìåðîìîðôíûõ ôóíêöèé

Spω :=

f ∈M(D) :

1�

0

ω(1− r)T p(r, f)dr < +∞

 ,

ãäå ω ∈ Ω, 0 < p < +∞.
Îñíîâíàÿ öåëü ñòàòüè � ñðàâíèòü êëàññû Np

ω1, ω2
and Spω. Äîêàçàíî,

÷òî ïðè íåêîòîðûõ îãðàíè÷åíèÿõ íà âåñà ω1, ω2 ñïðàâåäëèâî âëîæåíèå:

Spωp ⊂ Np
ω1, ω2

, 0 < p < +∞,

ãäå ωp(r) = ω2(r)ω
p
1(r)rp, r ∈ 4. Òàêèì îáðàçîì, åñëè ω1 = tα, ω2 = tβ,

t ∈ 4, α, β > −1, òî Spωp = Np
ω1, ω2

, 0 < p < +∞.

Êàê äîêàçàíî â [3], åñëè f ∈ Spωp èëè f ∈ N
p
ω1, ω2

, òî ôóíêöèÿ f ïðåä-
ñòàâèìà

f(z) =
h1(z)

h2(z)
, z ∈ D,

ãäå hj ∈ H(D), j = 1, 2. Ïîýòîìó áóäåì ïðåäïîëàãàòü, ÷òî êëàññû Np
ω1, ω2

è Spω ñîñòîÿò òîëüêî èç ãîëîìîðôíûõ ôóíêöèé.
Ñïðàâåäëèâû ñëåäóþùèå óòâåðæäåíèÿ:

Òåîðåìà 1. Ïóñòü ω1, ω2 ∈ Ω, f ∈ Np
ω1,ω2

, 0 < p < +∞, f(zk) = 0,

k = 1, 2, . . ., f(0) = 1, nk = card
{
zm : |zm| ≤ 1− 1

2k

}
, k = 1, 2, . . . . Òîãäà

+∞∑
k=1

nk
p ω2(

1
2k

)ωp1( 1
2k

)

2k(2p+1)
< +∞.

Òåîðåìà 2. Ïóñòü ω1, ω2 ∈ Ω, 0 < p < +∞, òîãäà ñïðàâåäëèâî
âëîæåíèå Spω1, ω2

⊂ Np
ω1, ω2

. Ïðè÷åì âûïîëíÿåòñÿ îöåíêà

1�

0

ω2(1− t)

 π�

−π

 1�

0

ω1(1− u) ln |f(uteiθ)|du

+

dθ


p

dt ≤

≤ c1

1�

0

ω2(1− t)ωp1(1− t)(1− t)pT p(t, f)dt, f ∈ H(D), 0 < p < +∞,

ãäå c1 ïîëîæèòåëüíîå ÷èñëî, íå çàâèñÿùåå îò f.
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Äîêàçàòåëüñòâî òåîðåìû îñíîâàíî íà ñëåäóþùåì âñïîìîãàòåëüíîì
óòâåðæäåíèè:

Ëåììà 1.Ïóñòü f ∈ H(D), òîãäà äëÿ ëþáîé íåîòðèöàòåëüíîé
ôóíêöèè ω ∈ L1(∆) ñïðàâåäëèâà îöåíêà

Tω(f, r) ≤
1�

0

ω(1− t)T (f, rt)dt, r ∈ [0, 1]

Òåîðåìà 3.Ïóñòü 0 < p < +∞, α, β > −1. Òîãäà êëàññû Np
α, β è

Spα, β ñîâïàäàþò.
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Ïóñòü (X, ‖ ·‖) � áàíàõîâî ïðîñòðàíñòâî. Äëÿ çàäàííîãî íàáîðàM =
= {x1, . . . , xn} ⊂ X ìíîæåñòâî òî÷åê Øòåéíåðà st(M) ñîñòîèò èç òàêèõ
òî÷åê s ∈ X, äëÿ êîòîðûõ

n∑
k=1

‖xk − s‖ = inf

{
n∑
k=1

‖xk − x‖ : x ∈ X

}
=: |st|(M).

Ïðîñòðàíñòâî X íàçûâàåòñÿ ïðåäóàëüíûì ê L1 èëè ïðîñòðàíñòâîì
Ëèíäåíøòðàóññà, åñëèX∗ èçîìåòðè÷åñêè èçîìîðôíî L1(µ) = L1(E,Σ, µ)

1Ðàáîòà âûïîëíåíà ïðè ïîääåðæêå ÐÔÔÈ (ïðîåêò � 15-01-08335).
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