
GENERAL RELATIVITY HOMEWORK – WEEK 6

Exercise 1. The Lie derivative of vectors and covectors along a vector field uµ is given by:

Lu vµ = uν∂νv
µ − vν∂νu

µ ; Lu cµ = uν∂νcµ + cν∂µu
ν . (1)

Show that these satisfy the tensor transformation law.

Exercise 2. The Riemann tensor (for a metric-compatible, torsion-free connection) has the

index symmetries:

Rµνρσ = R[µν][ρσ] = Rρσµν ; R[µνρσ] = 0 . (2)

How many independent components does this tensor have on a manifold with dimensions

n = 1? n = 2? n = 3? n = 4?
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