
Homework problems # 1

1. Show that the Lorentz transformations are the only non-singular coor-
dinate transformations x→ x

′ that leave dτ 2 invariant (non-singularity
means that both ∂x′α/∂xβ and ∂xβ/∂x′α exists).

2. Show that
ηαβ = Λ γ

α Λ δ
β ηγδ ,

then prove that ηαβ is a covariant Lorentz tensor which transforms into
itself.

3. Prove that
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δ
λ = εαβγδ ,

then show that εαβγδ is a contravariant Lorentz tensor which transforms
into itself.

1


