
Òåîðèÿ ñòðóí è êîíôîðìíàÿ òåîðèÿ ïîëÿ.

Êîíòðîëüíàÿ ðàáîòà, 1 ìîäóëü

1. Âû÷èñëèòå èíòåãðàë ïî ãðàññìàíîâûì ïåðåìåííûì
∫
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2. Âû÷èñëèòå �ñóïåðñèììåòðè÷íûé� èíòåãðàë ïî êîìïëåêñíûì (÷åòíûì è íå÷åò-
íûì) ïåðåìåííûì ∫
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×åìó áóäåò ðàâåí àíàëîãè÷íûé èíòåãðàë ïî äåéñòâèòåëüíûì (÷åòíûì è íå÷åò-
íûì) ïåðåìåííûì? ∫
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3. Âûâåäèòå óðàâíåíèÿ äâèæåíèÿ òî÷å÷íîé ðåëÿòèâèñòñêîé ÷àñòèöû â ïðîèçâîëü-
íîé ïðîñòðàíñòâåííî-âðåìåííîé ìåòðèêå Gµν(X):
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4. Ðåøèòü óðàâíåíèå Ëàïëàñà
(
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)
Φ(x, y) = 0 â âåðõíåé ïîëóïëîñêîñòè

y ≥ 0 ñ ãðàíè÷íûì óñëîâèåì Φ(x, 0) = sin(x).

5. Êàêîìó äèôôåðåíöèàëüíîìó óðàâíåíèþ óäîâëåòâîðÿåò ïðîïàãàòîð ñâîáîäíîé
ðåëÿòèâèñòñêîé ÷àñòèöû
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Íàéòè ðåøåíèå ýòîãî óðàâíåíèÿ â âèäå èíòåãðàëà Ôóðüå.

6. Â òåîðèè ñâîáîäíîãî ñêàëÿðíîãî ïîëÿ ñ äåéñòâèåì S = 1
2

∫
Σ
d2z∂αX∂αX âû-

÷èñëèòü òðåõòî÷å÷íóþ êîððåëÿöèîííóþ ôóíêöèþ ⟨Vα1(z1)Vα2(z2)Vα3(z3)⟩ îïå-
ðàòîðîâ Vα(z) = exp (iαX(z)). Îòâåò âûðàçèòü êàê ôóíêöèþ êîîðäèíàò zi è
ðàçìåðíîñòåé ∆i =

1
2
α2
i .

7. Â òåîðèè ñâîáîäíîãî êîìïëåêñíîãî ôåðìèîíà ñ äåéñòâèåì S = 1
π

∫
Σ
d2z ψ̃∂̄ψ

âû÷èñëèòü 4-òî÷å÷íóþ êîððåëÿöèîííóþ ôóíêöèþ ⟨ψ̃(z1)ψ̃(z2)ψ(w1)ψ(w2)⟩.

8. Äîêàçàòü ñ ïîìîùüþ áîçîíèçàöèè è òåîðåìû Âèêà ôîðìóëó Êîøè äëÿ äåòåð-
ìèíàíòà deti,j ∥ 1

zi−wj
∥.
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