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ÏÐßÌÎÓÃÎËÜÍÛÌÈ CÓÌÌÀÌÈ ÂÀËËÅ ÏÓÑÑÅÍÀ
Ïîëó÷åíû àññèìïòîòè÷åñêèå ðàâåíñòâà äëÿ óêëîíåíèé ïðÿìîóãîëüíûõ
ñóìì Âàëëå Ïóññåíà íà êëàññàõ ψ-èíòåãðàëîâ ôóíêöèé äâóõ ïåðåìåííûõ.

Ñëåäóÿ ðàáîòå [1] (ñì. òàêæå [2, 3]), êëàññû ψ-èíòåãðàëîâ ïåðèî-
äè÷åñêèõ ôóíêöèé äâóõ ïåðåìåííûõ, ïîçâîëÿþùèå ó÷èòûâàòü ïî-
îòäåëüíîñòè ñâîéñòâà îáûêíîâåííûõ è ñìåøàííûõ ÷àñòíûõ ïðîèç-
âîäíûõ, áóäåì çàäàâàòü ñëåäóþùèì îáðàçîì.

Ïóñòü R2 � åâêëèäîâî ïðîñòðàíñòâî ñ ýëåìåíòàìè ~x = (x1, x2),
T 2 = [−π;π]× [−π;π] � êâàäðàò ñî ñòîðîíîé 2π,

N2 =
{
~x ∈ R2 | xi ∈ N, i = 1, 2

}
,

N2
∗ =

{
~x ∈ R2 | xi ∈ N∗ = N ∪ {0}, i = 1, 2

}
,

N2
i =

{
~x ∈ R2 | xi ∈ N, xj ∈ N∗, i 6= j

}
,

E2 =
{
~x ∈ R2 | xi ∈ {0; 1}, i = 1, 2

}
.

×åðåç L(T 2) îáîçíà÷èì ìíîæåñòâî 2π-ïåðèîäè÷åñêèõ ïî êàæäîé
ïåðåìåííîé ñóììèðóåìûõ íà êâàäðàòå T 2 ôóíêöèé f(~x) = f(x1, x2).

Ïóñòü f ∈ L(T 2). Êàæäîé ïàðå òî÷åê ~s ∈ E2, ~k ∈ N2
∗ ïîñòàâèì â

ñîîòâåòñòâèå âåëè÷èíó

a~s~k(f) =
1
π2

∫∫

T 2
f(x1, x2) cos

(
k1x1 − s1π

2

)
cos

(
k2x2 − s2π

2

)
dx1dx2.

Âåëè÷èíû a~s~k(f), ~s ∈ E2, ~k ∈ N2
∗ , ÿâëÿþòñÿ êîýôôèöèåíòàìè Ôóðüå

ôóíêöèè f(~x) [1, ñ. 546].
Êàæäîìó âåêòîðó ~k ∈ N2

∗ ïîñòàâèì â ñîîòâåòñòâèå âåëè÷èíó

A~k(f ; ~x) =
∑

~s∈E2

a~s~k(f) cos
(
k1x1 − s1π

2

)
cos

(
k2x2 − s2π

2

)

c© Â.È. Ðóêàñîâ, Î.À. Íîâèêîâ, Î.Ã. Ðîâåíñêàÿ, 2008



Ïðèáëèæåíèå ïåðèîäè÷åñêèõ ôóíêöèé . . . 287

è âåëè÷èíû

A~e1~k
(f ; ~x) =

∑

~s∈E2

a~s~k(f) cos
(
k1x1 − (s1 + 1)

π

2

)
cos

(
k2x2 − s2π

2

)
,

A~e2~k
(f ; ~x) =

∑

~s∈E2

a~s~k(f) cos
(
k1x1 − s1π

2

)
cos

(
k2x2 − (s2 + 1)

π

2

)
,

êîòîðûå ÿâëÿþòñÿ ãàðìîíèêàìè, ñîïðÿæåííûìè ñ A~k(f ; ~x) ñîîòâåò-
ñòâåííî ïî ïåðåìåííûì x1 è x2.

Ñëåäóÿ [1, c. 545], ðÿä Ôóðüå ôóíêöèè f(~x) îïðåäåëèì ñëåäóþ-
ùèì ñîîòíîøåíèåì

S[f ] =
∑

~k∈N2∗

1

2q(~k)
A~k(f ; ~x),

ãäå q(~k) � êîëè÷åñòâî íóëåâûõ êîîðäèíàò âåêòîðà ~k.
Ïóñòü f ∈ L(T 2) è ψij(k), Ψij(k), i = 1, 2; j = 1, 2, � äâå ÷åòâåðêè

ñèñòåì ÷èñåë, k ∈ N∗.
Ïîëîæèì

ψi(k) =
√
ψ2
i1(k) + ψ2

i2(k), Ψi(k) =
√

Ψ2
i1(k) + Ψ2

i2(k)

è áóäåì ñ÷èòàòü, ÷òî âûïîëíåíû óñëîâèÿ: ψi(k) 6= 0,Ψi(k) 6= 0, k ∈
N∗, ψi1(0) = 1, Ψi1(0) = 1, ψi2(0) = 0, Ψi2(0) = 0, i = 1, 2.

Ïóñòü, äàëåå, ðÿä
∑

~k∈N2
i

1

2q(~k)ψ
2

i (ki)
[ψi1(ki)A~k(f ; ~x)− ψi2(ki)A~ei

~k
(f ; ~x)]

ÿâëÿåòñÿ ðÿäîì Ôóðüå íåêîòîðîé ôóíêöèè èç L(T 2). Îáîçíà÷èì åå
ñèìâîëîì fψi(~x) = ∂ψif(~x)

∂xi
è íàçîâåì ψi-ïðîèçâîäíîé ôóíêöèè f ïî

ïåðåìåííîé xi, i = 1, 2.
Cìåøàííîé Ψ-ïðîèçâîäíîé ïî ïåðåìåííûì xi, i = 1, 2, ïî àíàëî-

ãèè ñ îïðåäåëåíèåì îáûêíîâåííîé ñìåøàííîé ÷àñòíîé ïðîèçâîäíîé,
áóäåì íàçûâàòü ôóíêöèþ fΨ, êîòîðàÿ çàäàåòñÿ ñîîòíîøåíèåì

fΨ(~x) =
∂Ψ2

∂x2

(∂Ψ1f(~x)
∂x1

)
.
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Äëÿ çàäàííîãî íàáîðà ôóíêöèé ψij , Ψij , i = 1, 2; j = 1, 2, ñèì-
âîëîì C2ψ

∞ îáîçíà÷èì ìíîæåñòâî íåïðåðûâíûõ ôóíêöèé f ∈ L(T 2),
èìåþùèõ ïî÷òè âåçäå îãðàíè÷åííûå â ñìûñëå ïëîñêîé ìåðû Ψ- è
ψi-, i = 1, 2, ïðîèçâîäíûå:

ess sup |fΨ(~x)| ≤ 1, ess sup |fψi(~x)| ≤ 1, i = 1, 2, ~x ∈ T 2.

Èçó÷åíèþ àïïðîêñèìàòèâíûõ ñâîéñòâ ýòèõ êëàññîâ ïîñâÿùåíû
ðàáîòû [1 � 6].

Åñëè äëÿ íàáîðîâ ôóíêöèé ψij(k) è Ψij(k), i = 1, 2; j = 1, 2,
îïðåäåëÿþùèõ êëàññ C2ψ

∞ , ñóùåñòâóþò ôóíêöèè ψi(k), Ψi(k) è ÷èñëà
βi, β

∗
i , i = 1, 2, òàêèå, ÷òî

ψi1(k) = ψi(k) cos
βiπ

2
; ψi2(k) = ψi(k) sin

βiπ

2
;

Ψi1(k) = Ψi(k) cos
β∗i π
2

;Ψi2(k) = Ψi(k) sin
β∗i π
2
, i = 1, 2; j = 1, 2,

òî (ñì. [2]) C2ψ
∞ ÿâëÿåòñÿ êëàññîì (ψ, β)-äèôôåðåíöèðóåìûõ ôóíê-

öèé äâóõ ïåðåìåííûõ, êîòîðûé áûë ââåäåí â ðàáîòå [3] (ñì. òàêæå
[1]). Áóäåì îáîçíà÷àòü òàêèå êëàññû C2ψ

β,∞. Åñëè, êðîìå òîãî, äëÿ ÷è-
ñåë r > 0, s > 0, r1 ≥ r, s1 ≥ s âûïîëíåíû óñëîâèÿ Ψ1(k) = k−r,
Ψ2(k) = k−s, ψ1(k) = k−r1 , ψ2(k) = k−s1 , βi = ri, β

∗
i = si, òî êëàñ-

ñû C2ψ
∞ ñîâïàäàþò ñ êëàññàìè W r,s

r1,s1 [7]. Â ðàáîòå [7] (ñì. òàê æå [8,
9]), èçó÷åíû âîïðîñû ïðèáëèæåíèÿ êëàññîâ W r,s

r1,s1 ïðÿìîóãîëüíûìè
ñóììàìè Ôóðüå

S~n(f ;x) = Sn1,n2(f ; ~x) =
n1∑

k1=0

n2∑

k2=0

2−q(~k)A~k(f ; ~x).

Òàì æå äëÿ âåðõíèõ ãðàíåé óêëîíåíèé ïðÿìîóãîëüíûõ ñóìì Ôóðüå
S~n(f ; ~x), âçÿòûõ ïî êëàññàì W r,s

r1,s1 ,
E(W r,s

r1,s1 ;S~n) = sup
f∈W r,s

r1,s1

||f(·)− S~n(f ; ·)||C

ïîëó÷åíî ïðè ni →∞, i = 1, 2, àñèìïòîòè÷åñêîå ðàâåíñòâî:

E(W r,s
r1,s1 ;S~n) =

4 lnn1

π2nr11
+

4 lnn2

π2ns12
+O(1)

(
lnn1 lnn2

nr1n
s
2

+
1
nr11

+
1
ns12

)
.



Ïðèáëèæåíèå ïåðèîäè÷åñêèõ ôóíêöèé . . . 289

Â äàííîé ðàáîòå èçó÷àþòñÿ âîïðîñû ïðèáëèæåíèÿ ïðÿìîóãîëü-
íûìè ñóììàìè Âàëëå Ïóññåíà

V~n,~p(f ; ~x) =
1

p1p2

n1−1∑

k1=n1−p1

n2−1∑

k2=n2−p2
Sk1,k2(f ; ~x),

~n ∈ N2, pi ∈ N, pi < ni, i = 1, 2, (1)

êëàññîâ C2ψ
β,∞ â ñëó÷àå, êîãäà ôóíêöèè, çàäàþùèå êëàññ, îïðåäåëÿ-

þòñÿ ñîîòíîøåíèÿìè

ψi(x) = e−αix, Ψi(x) = e−α
∗
i x, αi > 0, α∗i > 0, i = 1, 2.

Ïî àíàëîãèè ñ êëàññàìè ôóíêöèé îäíîé ïåðåìåííîé áóäåì îáî-
çíà÷àòü òàêèå êëàññû C2α

β,∞. Ïðè ýòîì åñòåñòâåííûìè â äàííîì ñëó-
÷àå ÿâëÿþòñÿ îáîçíà÷åíèÿ:

fψi(x) = fαiβi (x), i = 1; 2, fΨ(x) = fα
∗

β∗ (x).

Äëÿ âåðõíèõ ãðàíåé óêëîíåíèé ñóìì Ôóðüå íà ñîîòâåòñòâóþùèõ
êëàññàõ ôóíêöèé îäíîé ïåðåìåííîé Cαβ,∞ Ñ.Ì. Íèêîëüñêèì â ðàáîòå
[10] áûëî ïîëó÷åíî ïðè n→∞ àñèìïòîòè÷åñêîå ðàâåíñòâî:

E (
Cαβ,∞;Sn

)
=

8qn

π2

π
2∫

0

du√
1− q2 sin2 u

+O(1)
qn

n
, q = e−α, (2)

ãäå

K(q) =

π
2∫

0

du√
1− q2 sin2 u

� ïîëíûé ýëëèïòè÷åñêèé èíòåãðàë ïåðâîãî ðîäà. Ñ.Á. Ñòå÷êèí [11]
ýòîò ðåçóëüòàò ïåðåäîêàçàë äðóãèì ñïîñîáîì, êîòîðûé ïîçâîëèë
óòî÷íèòü â ýòîé ôîðìóëå îñòàòî÷íûé ÷ëåí.

Â ðàáîòå [12] � äëÿ âåðõíèõ ãðàíåé óêëîíåíèé ñóìì Âàëëå Ïóñ-
ñåíà íà êëàññàõ Cαβ,∞ íàéäåíî àñèìïòîòè÷åñêîå ðàâåíñòâî

E (
Cαβ,∞;Vn,p

)
=

4qn−p+1

πp(1− q2)
+O(1)

(
qn−p+1

p(n− p)
+
qn

p

)
, 1 < p < n. (3)

Â ðàáîòå [13, c. 97] (ñì. òàêæå [14, c. 217]) ïîëó÷åíà àñèìïòîòè-
÷åñêàÿ ôîðìóëà, óòî÷íÿþùàÿ îñòàòî÷íûé ÷ëåí â ðàâåíñòâå (3):
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E (
Cαβ,∞;Vn,p

)
=

4qn−p+1

πp(1− q2)
+

+O(1)
(

qn−p+1

p(n− p)(1− q)3
+

qn

p(1− q2)

)
, 1 < p < n.

Â äàííîé ðàáîòå ïîëó÷åíà àñèìïòîòè÷åñêàÿ ôîðìóëà, êîòîðàÿ
ÿâëÿåòñÿ àíàëîãîì ïîñëåäíåãî ðàâåíñòâà äëÿ êëàññà C2α

β,∞.
Òåîðåìà 1. Ïóñòü αi > 0, α∗i > 0, qi = e−αi , Qi = e−α

∗
i , βi ∈ R,

β∗i ∈ R, pi ∈ N, 1 < pi < ni; i = 1; 2. Òîãäà ïðè ni → ∞, i = 1, 2,
èìååò ìåñòî àñèìïòîòè÷åñêàÿ ôîðìóëà

E(C2α
β,∞;V~n,~p) = sup

f∈C2α
β,∞

||f(·)− V~n,~p(f ; ·)||C =

=
4qn1−p1+1

1

πp1(1− q21)
+

4qn2−p2+1
2

πp2(1− q22)
+

+O(1)

( ∑

i=1;2

[
qni−pi+1
i

pi(ni−pi)(1−qi)3 +
qnii

pi(1−q2i )

]
+
Qn1−p1+1

1 Qn2−p2+1
2

p1p2(1−Q2
1)(1−Q2

2)

)
.

(4)
Äîêàçàòåëüñòâî. Ïîíÿòíî, ÷òî

δ~n,~p(f ; ~x) =
1

p1p2

n1−1∑

k1=n1−p1

n2−1∑

k2=n2−p2
ρ~k(f ; ~x),

ãäå
ρ~k(f ; ~x) = f(~x)− S~k(f ; ~x).

Âîñïîëüçóåìñÿ îáîçíà÷åíèÿìè

qi = e−αi , Qi = e−α
∗
i .

Â ðàáîòå [6] ïîêàçàíî, ÷òî

ρ~n(f ; ~x) =

=
qn1
1

π

π∫

−π
fα1
β1

(~x+ t1~e1)hβ1
n1

(t)dt1 +
qn2
2

π

π∫

−π
fα2
β2

(~x+ t2~e2)hβ2
n2

(t)dt2−
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−Q
n1
1 Qn2

2

π2

π∫

−π

π∫

−π
fα∗β∗ (~x+ t1~e1 + t2~e2)H

β∗1
n1 (t1)H

β∗2
n2 (t2)dt1dt2, (5)

ãäå

hβini(t) =
[
cos

(
nit+

βiπ

2

)
−qi cos

(
(ni−1)t+

βiπ

2

)]
(1−2qi cos t+q2i )

−1,

H
β∗i
ni (t) =

[
cos

(
nit+

β∗i π
2

)
−Qi cos

(
(ni−1)t+

β∗i π
2

)]
(1−2Qi cos t+Q2

i )
−1.

(6)
Çíà÷èò,

δ~n,~p(f ; ~x) =
1
p1

n1−1∑

k=n1−p1

qk1
π

π∫

−π
fα1
β1

(~x+ t~e1)h
β1
k (t)dt+

+
1
p2

n2−1∑

k=n2−p2

qk2
π

π∫

−π
fα2
β2

(~x+ t~e2)h
β2
k (t)dt−

− 1
p1p2

n1−1∑

k1=n1−p1

n2−1∑

k2=n2−p2

Qk11 Q
k2
2

π2

π∫

−π

π∫

−π
fα∗β∗ (~x+ t1~e1 + t2~e2)×

×Hβ∗1
k1

(t1)H
β∗2
k2

(t2)dt1dt2. (7)

Èñïîëüçóÿ ðàññóæäåíèÿ ðàáîòû [12, ñ. 230 � 5], ìîæíî ïîêàçàòü,
÷òî ïðè i = 1; 2 ñïðàâåäëèâû ñîîòíîøåíèÿ:

1
pi

ni−1∑

k=ni−pi

qki
π

π∫

−π
fαiβi (~x+ t~ei)h

βi
k (t)dt =

=
qnii
piπ

π∫

−π
fαiβi (~x+ t~ei)b

βi
ni;i

(t)dt− qni−pi+1
i

piπ

π∫

−π
fαiβi (~x+ t~ei)b

βi
ni−pi+1;i(t)dt,

(8)
ãäå

bβn;i(t) =
1− 2qi cos t+ q2i cos 2t
(1− 2qi cos t+ q2i )2

cos
(
nt+

βπ

2

)
+
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+
q2i sin 2t− 2qi sin t
(1− 2qi cos t+ q2i )2

sin
(
nt+

βπ

2

)
. (9)

Òàê êàê äëÿ f ∈ C2α
β,∞ âûïîëíÿþòñÿ óñëîâèÿ:

ess sup
~x∈T 2

|fα1
β1

(~x)| ≤ 1, ess sup
~x∈T 2

|fα2
β2

(~x)| ≤ 1, ess sup
~x∈T 2

|fα∗β∗ (~x)| ≤ 1,

òî
E(C2α

β,∞;V~n,~p) = sup
f∈C2α

β,∞

||δ~n,~p(f ; ~x)||C ≤

≤ qn1−p1+1
1

πp1

π∫

−π
|bβ1
n1−p1+1;1(t)|dt+

qn2−p2+1
2

πp2

π∫

−π
|bβ2
n2−p2+1;2(t)|dt+

+O(1)

(
qn1
1

πp1

π∫

−π
|bβ1
n1;1

(t)|dt+
qn2
2

πp2

π∫

−π
|bβ2
n2;2

(t)|dt+

+
1

p1p2

π∫

−π

π∫

−π

n1−1∑

k1=n1−p1
Qk11 |Hβ∗1

n1 (t1)|
n2−1∑

k2=n2−p2
Qk22 |Hβ∗2

n2 (t2)|dt1dt2
)
.

(10)
Èñïîëüçóÿ ðàññóæäåíèÿ ðàáîòû [12, ñ. 230�235], ìîæíî ïîêàçàòü,

÷òî ñïðàâåäëèâî ñîîòíîøåíèå
π∫

−π

π∫

−π

n1−1∑

k1=n1−p1
Qk11 |Hβ∗1

n1 (t1)|
n2−1∑

k2=n2−p2
Qk22 |Hβ∗2

n2 (t2)|dt1dt2 =

= O(1)


Qn1−p1+1

1

π∫

−π
|Bβ∗1n1−p1+1;1(t)|dt+Qn1

1

π∫

−π
|Bβ∗1n1;1

(t)|dt

×

×

Qn2−p2+1

2

π∫

−π
|Bβ∗2n2−p2+1;2(t)|dt+Qn2

2

π∫

−π
|Bβ∗2n2;2

(t)|dt

 ,

ãäå
Bβn;i(t) =

1− 2Qi cos t+Q2
i cos 2t

(1− 2Qi cos t+Q2
i )2

cos
(
nt+

βπ

2

)
+
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+
Q2
i sin 2t− 2Qi sin t

(1− 2Qi cos t+Q2
i )2

sin
(
nt+

βπ

2

)
. (11)

Ïîâòîðÿÿ ðàññóæäåíèÿ ðàáîòû [14, ñ. 220�245], ìîæíî ïîêàçàòü,
÷òî

π∫

−π
|bβn−p+1;i(t)|dt =

4
1− q2i

+O(1)
1

(n− p)(1− qi)3
;

π∫

−π
|bβn;i(t)|dt = O(1)

1
1− q2i

;

π∫

−π
|Bβn;i(t)|dt = O(1)

1
1−Q2

i

. (12)

Ïîýòîìó
qn1
1

πp1

π∫

−π
|bβ1
n1;1

(t)|dt+
qn2
2

πp2

π∫

−π
|bβ2
n2;2

(t)|dt+

+
1

p1p2

π∫

−π

π∫

−π

n1−1∑

k1=n1−p1
Qk11 |Hβ∗1

n1 (t1)|
n2−1∑

k2=n2−p2
Qk22 |Hβ∗2

n2 (t2)|dt1dt2 =

= O(1)

(
qn1
1

p1(1− q21)
+

qn2
2

p2(1− q22)
+

Qn1−p1
1 Qn2−p2

2

p1p2(1−Q2
1)(1−Q2

2)

)
.

Ñëåäîâàòåëüíî,

δ~n,~p(f ; ~x) =
qn1−p1+1

πp1

π∫

−π
fα1
β1

(~x+ t~e1) b
β1
n1−p1+1;1(t)dt+

+
qn2−p2+1

πp2

π∫

−π
fα2
β2

(~x+ t~e2) b
β2
n2−p2+1;2(t)dt+

+O(1)

(
qn1
1

p1(1− q21)
+

qn2
2

p2(1− q22)
+

Qn1−p1+1
1 Qn2−p2+1

2

p1p2(1−Q2
1)(1−Q2

2)

)
. (13)

Íàéäåì ôóíêöèþ f0 ∈ C2α
β,∞, äëÿ êîòîðîé ñïðàâåäëèâî ñîîòíîøå-

íèå
δ~n,~p(f0;~0) =
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=
qn1−p1+1
1

πp1

π∫

−π
|bβ1
n1−p1+1;1(t)|dt+

qn2−p2+1
2

πp2

π∫

−π
|bβ2
n2−p2+1;2(t)|dt+

+O(1)

( ∑

i=1;2

[
qni−pi+1
i

pi(ni − pi)
+

qnii
pi(1− q2i )

]
+

Qn1−p1+1
1 Qn2−p2+1

2

p1p2(1−Q2
1)(1−Q2

2)

)
.

(14)
Íà îñíîâàíèè ñîîòíîøåíèÿ (13), äëÿ ëþáîé f ∈ C2α

β,∞ ìîæåì çà-
ïèñàòü

δ~n,~p(f ;~0) =
qn1−p1+1
1

πp1

π∫

−π
fα1
β1

(
~0 + t~e1

)
bβ1
n1−p1+1;1(t)dt+

+
qn2−p2+1
2

πp2

π∫

−π
fα2
β2

(
~0 + t~e2

)
bβ2
n2−p2+1;2(t)dt+

+O(1)

(
qn1
1

p1(1− q21)
+

qn2
2

p2(1− q22)
+

Qn1−p1+1
1 Qn2−p2+1

2

p1p2(1−Q2
1)(1−Q2

2)

)
. (15)

Â ðàáîòå [12, ñ. 236�237] ïîêàçàíî, ÷òî ôóíêöèè

y∗i (t) = signbβini−pi+1;i(t), i = 1, 2,

ìîæíî ïåðåîïðåäåëèòü êàæäóþ íà ñâîåì ìíîæåñòâå, ìåðà êîòîðîãî
ìåíüøå K(ni − pi)−1, ãäå K � íåêîòîðîå ôèêñèðîâàííîå ÷èñëî, òàê
÷òîáû ïîëó÷åííûå ôóíêöèè yi(t) óäîâëåòâîðÿëè óñëîâèÿì:

|yi(t)| ≤ 1,

π∫

−π
yi(t)dt = 0.

Äàëåå, ïîñòðîèì ôóíêöèè ϕi(t1; t2) = yi(ti), ~t ∈ T 2, è ôóíêöèè
fi(~x) òàêèå, ÷òî (fi)αiβi (~x) = ϕi(~x). Ïîâòîðÿÿ ðàññóæäåíèÿ ðàáîòû [4,
ñ. 265], ìîæíî ïîêàçàòü, ÷òî ôóíêöèÿ f0(~x) = f1(~x) + f2(~x) óäîâëå-
òâîðÿåò óñëîâèþ

(f0)αiβi (~x) = ϕi(~x), i = 1; 2.
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Ïîýòîìó f0 ∈ C2α
β,∞ è íà ïðîìåæóòêå [−π;π] êðîìå ìíîæåñòâà

òî÷åê, ìåðà êîòîðîãî ìåíüøå K(ni − pi)−1, âûïîëíÿåòñÿ óñëîâèå

(f0)αiβi (
~0 + t~ei) = signbβini−pi+1;i(t), i = 1; 2.

Ñëåäîâàòåëüíî, äëÿ i = 1; 2

π∫

−π
(f0)αiβi

(
~0 + t~ei

)
bβini−pi+1;i(t)dt =

π∫

−π
|bβini−pi+1;i(t)|dt+O(1)

1
ni − pi

.

Ïîýòîìó íà îñíîâàíèè ñîîòíîøåíèÿ (15) ìîæåì ñäåëàòü âûâîä
î òîì, ÷òî äëÿ íàéäåííîé ôóíêöèè f0(~x) ñïðàâåäëèâî ñîîòíîøåíèå
(14).

Ñîïîñòàâëÿÿ ñîîòíîøåíèÿ (10) è (14), ïîëó÷àåì

E(C2α
β,∞;V~n,~p) =

=
qn1−p1+1
1

πp1

π∫

−π
|bβ1
n1−p1+1;1(t)|dt+

qn2−p2+1
2

πp2

π∫

−π
|bβ2
n2−p2+1;2(t)|dt+

+O(1)

( ∑

i=1;2

[
qni−pi+1
i

pi(ni − pi)
+

qnii
pi(1− q2i )

]
+

Qn1−p1+1
1 Qn2−p2+1

2

p1p2(1−Q2
1)(1−Q2

2)

)
.

Ïðèíèìàÿ âî âíèìàíèå ðàâåíñòâî (12), íà îñíîâàíèè ïîñëåäíå-
ãî ñîîòíîøåíèÿ ïîëó÷àåì àñèìïòîòè÷åñêóþ ôîðìóëó (4). Òåîðåìà
äîêàçàíà.

Çàìåòèì, ÷òî ïðè âûïîëíåíèè óñëîâèé

αi = α∗i , lim
ni→∞

pi = ∞, lim
ni→∞

(ni − pi) = ∞, i = 1; 2,

ñîîòíîøåíèå (4) îáåñïå÷èâàåò ðåøåíèå ñîîòâåòñòâóþùåé çàäà÷è
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