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1. Solve problem 7.1 (Physical Foundation of Cosmology, V. Mukhanov)

2. Solve problem 7.4 (Physical Foundation of Cosmology, V. Mukhanov)

3. For scalar, vector and tensor perturbations, derive following equations:

∇2Ψ− 3H(Ψ′ +HΦ) = 4πGa2δT̃ 0
0

(Ψ′ +HΦ);i = 4πGa2δT̃ 0
i

[Ψ′′ +H(2Ψ + Φ)′ + (2H′ +H2)Φ +
1

2
∇2(Φ−Ψ)]δij −

1

2
(Φ−Ψ);ij = −4πGa2δT̃ i

j

∇2Vi = 16πGa2δT̃ 0
i V ector

(Vi,j + Vj,i)
′ + 2H(Vi,j + Vj,i) = −16πGa2δT̃ i

j V ector

h′′ij + 2Hh′ij −∇2hij = −16πGa2δT̃ i
j Tensor

Good luck, Movahed


