Homework problems #9

1. Derive the following expression for the Riemann tensor

R_{λμνκ} = 1 2 [ ∂^2g_{λν} ∂x^κ∂x^μ − ∂^2g_{μν} ∂x^κ∂x^λ − ∂^2g_{λκ} ∂x^ν ∂x^μ + ∂^2g_{μκ} ∂x^ν ∂x^λ ] + g_{ησ} ( Γ^η_{νλ}Γ^σ_{μκ} − Γ^η_{κλ}Γ^σ_{μν} )

2. Show the following properties of the Riemann tensor:

• R_{λμνκ} + R_{λνκμ} + R_{λκμν} = 0 • R_{λμνκ; η} + R_{λμκη; ν} + R_{λμην; κ} = 0