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Special and General Relativity (PHZ 4601/5606) Fall 2018 Solutions
Set 11

27. Some relations between covariant and ordinary differentiation
For vectors:
Ay =Aij + Aa I‘?j and I’fj = I‘?i
holds. Therefore,
Apj—Aji=4,,;—-A

Jit -
For antisymmetric tensors: Adding the equations

Tijiw = Tije — Taj Ty, — Tia T,

Tjr:i = Tiki — Tar T — Tja Tl
gives

Tijk + Tirei = Tige + Tjki — Tia U — Tk T'5; (1)

where two terms cancelled one another due to antisymmetry of T;;. Adding
now to (1)

Trizj = Thij — Tai Uy — Tha L'y

using symmetry and antisymmery, gives the desired result

Tijik + Tjk:i + Thizj = Tije + Tk + Thiyy -



