
Updated Cosmology

with Python
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Homework 12

1.- HW: check that

gµ⌫(Ei)
µ(Ej)

⌫ = ��ij .

2.- Compute

T
0i = a

�2(qi + P̄B
i).

T
ij = a

�2[P̄ �
ij + (2P̄�+ �P )�ij � 2P̄E

ij �⇧ij ].

T
0
0 = ⇢̄(1 + �).

T
i
j = �(P̄ + �P )�ij +⇧

i
j .

3.- Show that the quantities transform like

�̃ = �+HT +
1

3
@iL

i
.

B̃i = Bi + @iT � L
0

i.

Ẽij = Eij � @<iLj>.

4.- Show that �,  , �i don’t change under a coordinate transformation

5.- Show that the following quantities transform like

�P̃ = �P � T
˙̄
P.

q̃
i = q

i + (⇢̄+ P̄ )L̇i
.

⇧̃i
j = ⇧i

j .

6.- Show that � is gauge-invariant
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