
HW 5 (40 points) - To be handed by Thursday, Oct 3
in the class or by email

1. (20 points) Prove that in normal coordinates, Rijkl(P ) = 1
2
(gik,jl + gjl,ik − gil,jk − gjk,il) (P ).

Using this fact prove that Rijkl = λ(gilgjk − gikgjl) for S
n.

2. (20 points) Prove that if g̃ = e2ϕg, then R̃ijkl = e2ϕRijkl − e2ϕ(gikTjl + gjlTik −
gilTjk − gjkTil) where Tij = ∇i∇jϕ − ∇iϕ∇jϕ + 1

2
|dϕ|2gij. Using this fact, or by

direct calculation, prove that Rijkl = λ(gilgjk − gikgjl) for hyperbolic space.
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