Homework problems # 1

1. Show that the Lorentz transformations are the only non-singular coordinate transformations x → x^′ that leave dτ^2 invariant (non-singularity means that both ∂x^{′ α}/∂x^β and ∂x^β /∂x^{′α} exists).

2. Show that η_{αβ} = Λ^γ_α Λ^δ_β η_{γδ} ,

then prove that η_{αβ} is a covariant Lorentz tensor which transforms into itself.

3. Prove that ε^{εξκλ}Λ^α_εΛ^β_ξΛ^γ_κΛ^δ_λ = ε^{αβγδ} ,

then show that ε^{αβγδ} is a contravariant Lorentz tensor which transforms into itself.