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7.1 ×òî ìû óçíàëè î êîíòèíóàëüíîì èíòåãðàëå è îïåðàòîðíîì

ôîðìàëèçìå

Ìû âûÿñíèëè ÷òî:

• Â êâàíòîâîé ìåõàíèêå ôóíêöèè Ãðèíà ïîëåé ïîä çíàêîì êîíòèíóàëüíîãî èíòåãðà-
ëà îòâå÷àþò ìàòðè÷íûì ýëåìåíòàì (íàïðèìåð âàêóóìíûì) äëÿ Ò-óïîðÿäî÷åííîãî
ïðîèçâåäåíèÿ îïåðàòîðîâ.

• Òåîðèþ äâóìåðíîãî ñâîáîäíîãî áåçìàññîâîãî ñêàëÿðíîãî ïîëÿ íà öèëèíäðå (ïðî-
ñòðàíñòâåííàÿ îêðóæíîñòü íà âðåìåííóþ ïðÿìóþ) ìîæíî ïðîêâàíòîâàòü êàê ñè-
ñòåìó áåñêîíå÷íîãî íàáîðà ãàðìîíè÷åñêèõ îñöèëëÿòîðîâ ñ êîììóòàöèîííûìè ñîîò-
íîøåíèÿìè

[αn, αm] = nδn+m,0, n,m ∈ Z (7.1)

è ãàìèëüòîíèàíîì H =
∑

n>0 αnαn + const. Ñ òî÷êè çðåíèÿ òåîðèè ñòðóí îïåðàòîðû
α±n√

|n|
ïðåäñòàâëÿþò ñîáîé îïåðàòîðû ðîæäåíèÿ (n < 0) è óíè÷òîæåíèÿ (n > 0) ñòðóí-

íûõ ãàðìîíèê, à íóëåâàÿ ìîäà α0 - èìïóëüñ äâèæåíèÿ öåíòðà ñòðóíû êàê öåëîãî.

• Öèëèíäð ïîëåçíî îòîáðàçèòü íà ïëîñêîñòü z = eτ+iσ ñ äâóìÿ âûêîëîòûìè òî÷êàìè.
Õðîíîëîãè÷åñêîå ïðîèçâåäåíèå ïðè ýòîì ïðåâðàùàåòñÿ â ðàäèàëüíîå óïîðÿäî÷åíèå.
Ãåéçåíáåðãîâû óðàâíåíèÿ äâèæåíèÿ äëÿ ñêàëÿðíîãî ïîëÿ íà öèëèíäðå ðåøàþòñÿ â
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âèäå ïðîèçâîäÿùåé ôóíêöèè

X(z, z̄) = X0 − iα0 log(zz̄) + i
∑
n ̸=0

αn

nzn
+ i
∑
n ̸=0

ᾱn

nz̄n (7.2)

òàê, ÷òî ñîîòâåòñòâóþùèå ïðîèçâîäíûå äàþò ãîëîìîðôíûå è àíòèãîëîìîðôíûå òîêè

i∂X = J(z) =
∑
n∈Z

αn

zn+1
, i∂̄X = J̄(z̄) =

∑
n∈Z

ᾱn

z̄n+1 (7.3)

Õðîíîëîãè÷åñêîå èëè ðàäèàëüíîå óïîðÿäî÷åíèå ÿâëÿåòñÿ äîñòàòî÷íî áàíàëüíûì, è ìû
åãî ÷àñòî íèêàê íå áóäåì âûäåëÿòü. Ïðîâåðèì, íàïðèìåð, íàøó ãèïîòåçó äëÿ êîððåëÿòîðà
äâóõ ãîëîìîðôíûõ òîêîâ ⟨J(z)J(z′)⟩. Â îïåðàòîðíîì ôîðìàëèçìå ïðè |z| > |z′| ýòî ïðîñòî
ìàòðè÷íûé ýëåìåíò

⟨0|J(z)J(z′)|0⟩ =
∑
n,k

⟨0|αnαk|0⟩
zn+1z′k+1 (7.4)

ïî âàêóóìó
αn|0⟩ = 0, n ≥ 0,

⟨0|αn = 0, n ≤ 0
(7.5)

ãäå, â îáîçíà÷åíèÿõ Äèðàêà, áðà-âåêòîðà ÿâëÿþòñÿ ýëåìåíòàìè äâîéñòâåííîãî ìîäóëÿ ïî
îòíîøåíèþ ê êåò-âåêòîðàì. Òàêèì îáðàçîì,∑

n,k

⟨0|αnαk|0⟩
zn+1z′k+1

=
∑

n>0,k<0

⟨0|αnαk|0⟩
zn+1z′k+1

=
∑

n>0,k<0

nδn+k,0

zn+1z′k+1
=

1

zz′

∑
n>0

n

(
z′

z

)n

(7.6)

ãäå ðàäèàëüíîå óïîðÿäî÷åíèå îáåñïå÷èâàåò ñõîäèìîñòü ïðè
∣∣ z′
z

∣∣ < 1. Ñóììà ïðè ýòîì òðè-
âèàëüíî âû÷èñëÿåòñÿ ∑

n>0

nqn = q
d

dq

∑
n>0

qn = q
d

dq

q

1− q
=

q

(1− q)2 (7.7)

è ïðèâîäèò ê îòâåòó

⟨J(z)J(z′)⟩ = 1

zz′
z′/z

(1− z′/z)2
=

1

(z − z′)2
(7.8)

êîòîðûé î÷åâèäíûì îáðàçîì ñîâïàäàåò ñ ðåçóëüòàòîì âû÷èñëåíèÿ êîíòèíóàëüíîãî èíòå-
ãðàëà

⟨J(z)J(z′)⟩ = −∂z∂z′⟨X(z, z̄)X(z′, z̄′)⟩ = ∂z∂z′ log |z − z′|2 = 1

(z − z′)2
(7.9)

ãäå âûáðàíà íîðìèðîâêó, â êîòîðîé ôóíêöèÿ Ãðèíà äâóõ ñêàëÿðíûõ ïîëåé

⟨X(z, z̄)X(z′, z̄′)⟩ = G(z, z′) = −α′ log |z − z′| = − log |z − z′|2 (7.10)
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7.2 Îïåðàòîðíàÿ àëãåáðà

Ïîñìîòðèì òåïåðü íà õðîíîëîãè÷åñêîå ïðîèçâåäåíèå îïåðàòîðîâ J(z) â êâàíòîâîé òåîðèè.
Èç âèäà êîððåëÿòîðà ⟨0|J(z)J(z′)|0⟩ = 1

(z−z′)2
î÷åâèäíî, ÷òî îíî ñèíãóëÿðíî ïðè z → z′.

Ïîïðîáóåì ââåñòè íîðìàëüíîå ïðîèçâåäåíèå îïåðàòîðíûõ òîêîâ

: J(z)J(z′) := J(z)J(z′)− ⟨J(z)J(z′)⟩ (7.11)

êîòîðîå ñóùåñòâóåò è â ïðåäåëå ñîâïàäàþùèõ òî÷åê 1. Ðàçëîæèâ íîðìàëüíîå ïðîèçâåäå-
íèå â (7.11) â ðÿä Òåéëîðà ïðè z → z′, äëÿ îáû÷íîãî (õðîíîëîãè÷åñêîãî) ïðîèçâåäåíèÿ
åñòåñòâåííûì îáðàçîì ïîëó÷èì ðÿä Ëîðàíà

J(z)J(z′) =
z→z′

1

(z − z′)2
+ : J(z′)2 : +(z − z′) : ∂J(z′)J(z′) : + . . . (7.12)

Ýòî - ïðîñòåéøèé ïðèìåð îïåðàòîðíîãî ðàçëîæåíèÿ â ñâîáîäíîé òåîðèè ïîëÿ, îáùàÿ ãè-
ïîòåçà çàêëþ÷àåòñÿ â òîì, ÷òî àíàëîãè÷íàÿ ôîðìóëà ñóùåñòâóåò �âñåãäà�.

Â ïðîèçâîëüíîé êâàíòîâîé òåîðèè ïîëÿ - ãèïîòåçà î òîì, ÷òî â ïðîñòðàíñòâå âñåõ �ðà-
çóìíûõ� îïåðàòîðîâ ñóùåñòâóåò îïåðàòîðíîå óìíîæåíèå

Ai(x)Aj(y) =
∑
k

Ck
ij(x− y)Ak(y) (7.13)

ò.å. ïðîèçâåäåíèå ëþáûõ äâóõ îïåðàòîðîâ â ðàçíûõ òî÷êàõ ìîæíî ðàçëîæèòü â ëèíåéíóþ
êîìáèíàöèþ ïî îïåðàòîðàì â îäíîé èç íèõ ñ êîýôôèöèåíòàìè, âîîáùå ãîâîðÿ ñèíãóëÿð-
íûìè ïðè x → y. Îïåðàòîðíîå ðàâåíñòâî (7.13) ïîíèìàåòñÿ êàê ðàâåíñòâî âåðíîå, áóäó÷è
âñòàâëåííûì â ëþáóþ êîððåëÿöèîííóþ ôóíêöèþ

⟨Ai(x)Aj(y)Ak1(z1) . . . Akn(zn)⟩ =
∑
k

Ck
ij(x− y)⟨Ak(y)Ak1(z1) . . . Akn(zn)⟩

⟨Ak1(z1) . . . Akn(zn)⟩ =
∫
Dϕe−SAk1(z1) . . . Akn(zn)∫

Dϕe−S

(7.14)

à êîíñòàíòû {Ck
ij(x)} ìîãóò çàâèñåòü îò ÷åãî óãîäíî êðîìå, íî îíè óíèâåðñàëüíû äëÿ ëþáîé

êîððåëÿöèîííîé ôóíêöèè.

Â àáñòðàêòíîé êâàíòîâîé òåîðèè íè÷åãî áîëüøå ñêàçàòü íåëüçÿ, êðîìå òîãî, ÷òî (7.14)
â ïðèíöèïå âûðàæàåò ëþáûå êîððåëÿöèîííûé ôóíêöèè ÷åðåç ñòðóêòóðíûå êîíñòàíòû
{Ck

ij(x)} è ñðåäíèå îò îïåðàòîðîâ ⟨Ak(z)⟩. Îäíàêî â òåîðèè ñ áîëüøîé ãðóïïîé ñèììåòðèè
(íàïðèìåð - êîíôîðìíîé), íà ýòèè ôóíêöèè íàëàãàþòñÿ äîïîëíèòåëüíûå óñëîâèÿ, ñëå-
äóþùèå èç ïðåîáðàçîâàíèé ñèììåòðèè: ñêàæåì, â êîíôîðìíîé òåîðèè ïîëÿ âñå äâóõ- è

1Êðîìå òîãî î÷åâèäíî, ÷òî ⟨: J(z)J(z′) :⟩ = 0.
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òðåõòî÷å÷íûå ôóíêöèè ⟨Ak1(z1) . . . Akn(zn)⟩ ïðè n = 2, 3 îïðåäåëÿþòñÿ ñ ïîìîùüþ ñèììåò-
ðèè ñ òî÷íîñòüþ äî êîíñòàíòû. Êðîìå òîãî, äëÿ îòâåòîâ íà ìíîãèå âîïðîñû âàæíî çíàòü
ëèøü ñèíãóëÿðíûå ÷àñòè ôóíêöèé {Ck

ij(x)}.
Â ñâîáîäíîé òåîðèè îïåðàòîðíûå ðàçëîæåíèÿ ìîæíî âû÷èñëÿòü ñ ïîìîøüþ òåîðåìû

Âèêà, êîòîðàÿ ñëåäóåò èç òîãî, ÷òî ëþáàÿ ìíîãîòî÷å÷íàÿ êîððåëÿöèîííàÿ ôóíêöèÿ ôóíäà-
ìåíòàëüíûõ ïîëåé âûðàæàåòñÿ ÷åðåç ïðîèçâåäåíèÿ ïàðíûõ êîððåëÿòîðîâ (ñâîéñòâî ãàóñ-
ñîâà èíòåãðàëà). Âñëåäñòâèå ýòîãî îïåðàòîðíîå ðàçëîæåíèå ëþáûõ ñîñòàâíûõ îïåðàòîðîâ
âûðàæàåòñÿ ñ ïîìîùüþ �ñïàðèâàíèÿ� èõ ýëåìåíòàðíûõ ñîñòàâëÿþùèõ, ò.å. âñå êîýôôèöè-
åíòû {Ck

ij(x)} âûðàæàþòñÿ ÷åðåç ïàðíûå êîððåëÿòîðû ôóíäàìåíòàëüíûõ ïîëåé.

7.3 Îïåðàòîðíîå ðàçëîæåíèå è êîììóòàòîðû

Ñèíãóëÿðíîñòü â îïåðàòîðíîì ðàçëîæåíèè ñâÿçàíà ñ íåêîììóòàòèâíîñòüþ îïåðàòîðîâ.
Äåéñòâèòåëüíî, ïîñìîòðèì íà ðàçëîæåíèå

J(z) =
∑
k∈Z

αk

zk+1 (7.15)

íà ïëîñêîñòè ñ îòìå÷åííîé òî÷êîé z = 0, êóäà âñòàâëåí êàêîé-ëèáî îïåðàòîð Φ(0) 2. Äåé-
ñòâèå íà íåãî êîìïîíåíò òîêà ìîæíî îïðåäåëèòü ôîðìóëîé Êîøè

αn|Φ⟩ =
1

2πi

∮
C0

dzznJ(z)|Φ⟩ = 1

2πi

∮
C0

dzznJ(z)Φ(0)|0⟩ (7.16)

ýêâèâàëåíòíîé îïåðàòîðíîìó ðàçëîæåíèþ (ïðè z′ = 0)

J(z)Φ(z′) =
∑
k∈Z

1

(z − z′)k+1
αkΦ(z

′) (7.17)

èìåþùåìó ñìûñë, âîîáùå ãîâîðÿ, ëèøü ïðè óñëîâèè αk|Φ⟩ = 0 äëÿ âñåõ k < k0. Îïðåäåëèì
òåïåðü äåéñòâèå äâóõ îïåðàòîðîâ ïîñëåäîâàòåëüíûì ñïîñîáîì

αnαm|Φ⟩ =
1

2πi

∮
C0

dzznJ(z)
1

2πi

∮
C′

0

dz′z′mJ(z′)|Φ⟩ (7.18)

ãäå êîíòóð C0 îáõîäèò òî÷êó z = 0 âíå êîíòóðà C ′
0, ò.å. îïåðàòîð αn äåéñòâóåò ïîñëå αm.

Íàîáîðîò, äëÿ äåéñòâèÿ â îáðàòíîì ïîðÿäêå

αmαn|Φ⟩ =
1

2πi

∮
C′

0

dz′z′mJ(z′)
1

2πi

∮
C0

dzznJ(z)|Φ⟩ (7.19)

2Äðóãèìè ñëîâàìè ìîæíî ãîâîðèòü î íîâîì ñîñòîÿíèè |Φ⟩ = Φ(0)|0⟩.
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êîíòóð C0 ñëåäóåò ïðîâåñòè âíóòðè êîíòóðà C ′
0. Ðàññìîòðèì òåïåðü êîììóòàòîð

[αn, αm]Φ(0) = − 1

4π2

(∮
C0

∮
C′

0

−
∮
C′

0

∮
C0

)
dzdz′znJ(z)z′mJ(z′)Φ(0) =

=
1

2πi

∮
C′

0

dz′z′m
1

2πi

∮
Cz′

dzznJ(z)J(z′)Φ(0)

(7.20)

Ñòÿíåì òåïåðü êîíòóð èíòåãðèðîâàíèÿ Cz′ ê òî÷êå z = z′ è âîñïîëüçóåìñÿ îïåðàòîðíûì
ïðîèçâåäåíèåì òîêîâ (7.12), òîãäà

[αn, αm] =
1

2πi

∮
C′

0

dz′z′m
1

2πi

∮
Cz′

dzznJ(z)J(z′) =

=
1

2πi

∮
C′

0

dz′z′m
1

2πi

∮
Cz′

dzzn
(

1

(z − z′)2
+ . . .

) (7.21)

ãäå âñå íåñèíãóëÿðíûå ÷ëåíû ìîæíî âûêèíóòü, òàê êàê îíè íå äàþò âêëàäà â èíòåãðàë.
Âû÷èñëÿÿ êîíòóðíûå èíòåãðàëû, îêîí÷àòåëüíî ïîëó÷èì

[αn, αm] =
1

2πi

∮
C′

0

dz′z′m
1

2πi

∮
Cz′

dz
zn

(z − z′)2
=

1

2πi

∮
C′

0

dz′z′m nz′n−1 = nδn+m,0 (7.22)

ò.å. êàíîíè÷åñêèå êîììóòàöèîííûå ñîîòíîøåíèÿ îñöèëëÿòîðîâ ðàçëîæåíèÿ ñêàëÿðíîãî ïî-
ëÿ.

Îáðàòèì âíèìàíèå òåïåðü íà îïåðàòîð

T (z) = 1
2
: J(z)2 := −1

2
: ∂X(z)2 : (7.23)

ãîëîìîðôíîé êîìïîíåíòû òåíçîðà ýíåðãèè-èìïóëüñà. Ðàññìîòðèì åãî îïåðàòîðíîå ðàçëî-
æåíèå ñ òîêîì J(z). Óäîáíî ââåñòè ïîíÿòèÿ ñïàðèâàíèÿ

J(z)J(z′)︸ ︷︷ ︸ = ⟨J(z)J(z′)⟩ = 1

(z − z′)2

J(z)J(z′) =: J(z)J(z′) : + J(z)J(z′)︸ ︷︷ ︸ (7.24)

òîãäà

T (z)J(z′) = 1
2
: J(z)2 : J(z′) = 2 · 1

2
J(z) J(z)J(z′)︸ ︷︷ ︸+1

2
: J(z)2 J(z′) :=

=
J(z)

(z − z′)2
+ 1

2
: J(z′)3 : +O(z − z′) =

J(z′)

(z − z′)2
+

∂J(z′)

z − z′
+ . . .

(7.25)

ãäå ìû îïóñòèëè âñå íåñèíãóëÿðíûå ïðè z → z′ âêëàäû.
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Âû÷èñëèì, íàêîíåö, â òåîðèè ñêàëÿðíîãî ïîëÿ, ñèíãóëÿðíûå ÷ëåíû îïåðàòîðíîãî ïðî-
èçâåäåíèÿ

T (z)T (z′) = 1
2
: J(z)2 : 1

2
: J(z′)2 :=

= 1
2
J(z) J(z)J(z′)︸ ︷︷ ︸ J(z′)︸ ︷︷ ︸+ : J(z) J(z)J(z′)︸ ︷︷ ︸ J(z′) : +1

4
: J(z)2J(z′)2 :=

= 1
2
⟨J(z)J(z′)⟩2 + ⟨J(z)J(z′)⟩ : J(z)J(z′) : + . . . =

=
1

2(z − z′)4
+

: J(z′)2 :

(z − z′)2
+

: J(z′)∂J(z′) :

z − z′
+ . . . =

=
1

2(z − z′)4
+

2T (z′)

(z − z′)2
+

∂T (z′)

z − z′
+ . . .

(7.26)

ò.å. îïåðàòîðíîå ðàçëîæåíèå èìååò âèä

T (z)T (z′) =
c

2(z − z′)4
+

2T (z′)

(z − z′)2
+

∂T (z′)

z − z′
+ . . . (7.27)

ãäå äëÿ ñêàëÿðíîãî ïîëÿ ÷èñëî (öåíòðàëüíûé çàðÿä àëãåáðû Âèðàñîðî) c = 1.

Äëÿ êîììóòàöèîííûõ ñîîòíîøåíèé àëãåáðû Âèðàñîðî ïðåäñòàâèì

T (z) =
∑
n∈Z

Ln

zn+2 (7.28)

è ðàññìîòðèì àíàëîãè÷íûå òîêîâûì äåéñòâèÿ

LnLm|Φ⟩ =
1

2πi

∮
C0

dzzn+1T (z)
1

2πi

∮
C′

0

dz′z′m+1T (z′)|Φ⟩ (7.29)

ãäå îïÿòü æå êîíòóð C0 îáõîäèò òî÷êó z = 0 âíå êîíòóðà C ′
0, ò.å. îïåðàòîð Ln äåéñòâóåò

ïîñëå Lm. Äëÿ äåéñòâèÿ â îáðàòíîì ïîðÿäêå

LmLn|Φ⟩ =
1

2πi

∮
C′

0

dz′z′m+1T (z′)
1

2πi

∮
C0

dzzn+1T (z)|Φ⟩ (7.30)

êîíòóð C0 ñëåäóåò ïðîâåñòè âíóòðè êîíòóðà C ′
0. Ïåðåõîäÿ ê êîììóòàòîðó

[Ln, Lm]Φ(0) = − 1

4π2

(∮
C0

∮
C′

0

−
∮
C′

0

∮
C0

)
dzdz′zn+1T (z)z′m+1T (z′)Φ(0) =

=
1

2πi

∮
C′

0

dz′z′m+1 1

2πi

∮
Cz′

dzzn+1T (z)T (z′)Φ(0)

(7.31)
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è ñòÿãèâàÿ êîíòóð èíòåãðèðîâàíèÿ Cz′ ê òî÷êå z = z′ è âîñïîëüçóåìñÿ îïåðàòîðíûì ïðî-
èçâåäåíèåì (7.27). Â ðåçóëüòàòå èìååì

[Ln, Lm] =
1

2πi

∮
C′

0

dz′z′m+1 1

2πi

∮
Cz′

dzzn+1T (z)T (z′) =

=
1

2πi

∮
C′

0

dz′z′m+1 1

2πi

∮
Cz′

dzzn+1

(
c

2(z − z′)4
+

2T (z′)

(z − z′)2
+

∂T (z′)

z − z′
+ . . .

) (7.32)

ãäå âñå íåñèíãóëÿðíûå ÷ëåíû îïÿòü æå ìîæíî âûêèíóòü, òàê êàê îíè íå äàþò âêëàäà â
èíòåãðàë. Âû÷èñëÿÿ êîíòóðíûå èíòåãðàëû, îêîí÷àòåëüíî ïîëó÷èì

[Ln, Lm] =
1

2πi

∮
C′

0

dz′z′m+1 1

2πi

∮
Cz′

dzzn+1

(
c

2(z − z′)4
+

2T (z′)

(z − z′)2
+

∂T (z′)

z − z′

)
=

=
1

2πi

∮
C′

0

dz′z′m+1

(
c

2

(n+ 1)n(n− 1)

6
z′n−2 + (n+ 1)z′n2T (z′) + z′n+1∂T (z′)

)
=

=
c

12
(n3 − n)δn+m,0 + 2(n+ 1)Ln+m − (n+m+ 2)Ln+m

(7.33)

÷òî ïðåäñòàâëÿåò ñîáîé êîììóòàöèîííûå ñîîòíîøåíèÿ àëãåáðû Âèðàñîðî

[Ln, Lm] = (n−m)Ln+m +
c

12
(n3 − n)δn+m,0, n,m ∈ Z (7.34)

Ïðî íåå ìîæíî ñêàçàòü, ÷òî

• Àëãåáðà Âèðàñîðî ÿâëÿåòñÿ öåíòðàëüíî ðàñøèðåííîé (åñëè c ̸= 0) áåñêîíå÷íîìåðíîé
àëãåáðîé Ëè âåêòîðíûõ ïîëåé íà îêðóæíîñòè ln = −zn+1 ∂

∂z
, [ln, lm] = (n−m)ln+m, ãî-

ëîìîðôíî ïðîäîëæåííûõ íà öèëèíäð è ãåíåðèðóþùèõ êîíôîðìíûå ïðåîáðàçîâàíèÿ
δϵz = −ϵlnz = ϵzn+1;

• öåíòðàëüíûé ãåíåðàòîð [c, Ln] = 0 ïðèíèìàåò çíà÷åíèÿ â ÷èñëàõ, çàâèñÿùèå îò êîí-
êðåòíîãî ïðåäñòàâëåíèÿ àëãåáðû;

• â òåîðèè ñâîáîäíîãî ñêàëÿðíîãî ïîëÿ

T (z) = 1
2
: J(z)2 := 1

2

∑
n,k

: αnαk :

zk+n+2 (7.35)

ãåíåðàòîðû Ln = 1
2

∑
m+k=n : αmαk : äåéñòâóþò â ìîäóëå Ôîêà-Ãåéçåíáåðãà. Â ýòîì

ïðåäñòàâëåíèè öåíòðàëüíûé çàðÿä c = 1.

Çàìåòèì, ÷òî âûâîä êîììóòàöèîííûõ ñîîòíîøåíèé (7.33), íå çàâèñèò îò ïðåäñòàâëå-
íèÿ ãåíåðàòîðîâ àëãåáðû Âèðàñîðî, ò.ê. íå îïèðàåòñÿ íà òåîðèþ ñâîáîäíîãî ñêàëÿðíîãî
ïîëÿ, à èñïîëüçóåò ëèøü îïåðàòîðíîå ðàçëîæåíèå (7.27).
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