
Math F665: Homework 10 Due: November 12, 2018

1. Suppose that αa(s) is a geodesic. Show that αs(ks) is for any k ∈ R.

2. Suppose Xa and Y a are parallel transported along αc(s). Show that gabXaY b is constant.

3. GR 5.6

4. Use the result from GR 5.6 to show that the recipe

∇aXb
=

∂Xb

∂xa
+ ΓbacXc (1)

is a tensorial recipe.

5. One way to think about Christo�el symbols is to consider Γabc as a collection of matrices
Ma

b , one for each index c. Show that the following algorithm can be used to compute
Γabc.

1. Let ub be the entries of row c of gab.

2. Let Aab = ∂aub.

3. Let Bab = Aab − Aba.

4. Let Cab = ∂cgab.

5. Let Dab = (1/2)(Cab − Bab).

6. LetMa
b = gacDcb.

�en Γabc = M
a
b .


