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Êâàäðàòè÷íàÿ ãðàâèòàöèÿ
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Ìåòðèêà FLRW

ds2 = N2(t)dt2 − a2(t)dx2 (4)

ds2 = dt2 − a2(t)dx2 (5)

ds2 = (g ′(τ))2(dτ 2 − dx2) (6)

t = g(τ) a(t) = g ′(g−1(t)) (7)



Îäíîìåðíîå äåéñòâèå
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Ðåøåíèå êëàññè÷åñêîãî óðàâíåíèÿ äâèæåíèÿ ïðè Λ = 0 åñòü
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Ôóíêöèîíàëüíûé èíòåãðàë

∫
F (g)e−A(g)dg =

∫
F (g)e−A0(g)−A1(g)µ(dg) (13)

µ(dg) = e−A2(g)dg (14)

Ââåä¼ì ïåðåìåííóþ q(τ)

q =
g ′′

g ′
g ′′′

g ′
= q′ + q2 (15)

Ïðîèçâåä¼ì íåëèíåéíóþ íåëîêàëüíóþ çàìåíó ïåðåìåííûõ:

p(τ) = q(τ) +
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g ′
= p′ (16)

Ïðè ïîìîùè ýòîé çàìåíû ìåðà (14) ïðåîáðàçóåòñÿ ê âèäó ìåðû
âèíåðà íà ïðîñòðàíñòâå êóñî÷íî-íåïðåðûâíûõ ôóíêöèé p(τ)

µ(dg) = e−A2(g)dg = e−
∫ τ

0
(p′(τ1))2dτ1dg = w1/λ(dp) (17)



Âèíåðîâñêèé èíòåãðàë

Èíòåãðàëû ïî ìåðå Âèíåðà îò ïðîèçâåäåíèé ôóíêöèé p(τ) áåðóòñÿ
ïî ñëåäóþùèì ïðàâèëàì:∫

p(τ)w1/λ(dp) = 0

∫
p(τ1)p(τ2)w1/λ(dp) =

1

λ2
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Â ñëó÷àå ïðîèçâåäåíèÿ áîëüøåãî êîëè÷åñòâà ñîìíîæèòåëåé èíòåãðàë
ðàâåí 0 ïðè íå÷¼òíîì èõ ÷èñëå, à ïðè ÷¼òíîì ìîæåò áûòü âû÷èñëåí
ñ ïîìîùüþ òåîðåìû Âèêà.



g(τ) âûðàçèì ÷åðåç p(τ)

η′ = −(1− pη)2 (19)

g(τ) = −σ
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Ñðåäíåå çíà÷åíèå ìàñøòàáíîãî ôàêòîðà
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a2 ∼ p2 E1, a1 ∼ p (26)



Ìåòîä ðàçëîæåíèÿ "ïî ñòåïåíÿì"p

p → αp (27)

g(τ, α) =
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gk(τ)αk (28)

g(τ(t, α), α) = t (29)

a(t, α) = g ′(τ(t, α), α) (30)

A1(t, α) = A1(τ(t, α), α) (31)



Ïóñòü èçâåñòíû ðàçëîæåíèÿ ôóíêöèé
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Òðåáóåòñÿ âû÷èñëèòü êîýôôèöèåíòû hk(t) ðàçëîæåíèÿ:
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Îòâåò äà¼òñÿ ôîðìóëîé:
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Iw (f ) =

(∫
f [p]w1/λ(dp)
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|λ=1 (42)
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Ïîñòðîåíèå ñòðóêòóðû äàííûõ
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Ðåêóððåíòíàÿ ôîðìóëà äëÿ Iw(f )
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