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Frank Krauss

1. Properties of the Lorentz.transformation:

Prove the following relations for a boost along the x-axis with ux:

• Λµ
ν(−ux)Λ

ν
κ(+ux) = δµ

κ , i.e. Λ(−ux) = Λ−1(ux)

• g′

µν = Λρ
µ(−ux)gρσΛσ

ν(−ux) = gµν

• Λµ
σ(ux) = gµνΛ

ν
κg

κσ = Λσ
µ(−ux)

• Λµ
σ(ux)Λ

µ
ν(ux) = δσ

ν

2. Invariance ov the metric:

Calculate g′

µν = Λµ
κ(ux)Λν

σ(ux)gκσ as well as g′µν = Λµ
κ(ux)Λ

ν
σ(ux)g

κσ .

3. Rotatoins:

The coordinate system (x, y, z) is rotated by Θz about the z-axis and thus forms
the new system (x′, y′, z′). Determine the matrix Dik in the relation x′

i = Dikxk

for this transformation.


