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Robertson-Walker metrika dana je u koordinatama (t, r, θ, φ) s

ds2 = dt2 − a(t)2

(
dr2

1− kr2
+ r2(dθ2 + sin2 θ dφ2)

)
gdje je k konstanta (±1, 0).

1. Izračunajte sve neisčezavajuće komponente Christoffelovog simbola, Γαµν .

2. Koristeći definiciju Riemannovog i Ricci tenzora,

Rα
βµν = ∂µΓαβν − ∂νΓ

α
βµ + ΓαµσΓσβν − ΓανσΓσβµ

Rµν = Rλ
µλν = ∂λΓ

λ
µν − ∂νΓ

λ
λµ + ΓλλσΓσµν − ΓλνσΓσλµ

pokažite da je

Rtt = −3
ä

a
, Rrr =

aä+ 2ȧ2 + 2k

1− kr2

Rθθ = r2(aä+ 2ȧ2 + 2k)

Rφφ = r2(aä+ 2ȧ2 + 2k) sin2 θ
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