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On the Christoffel symbols

Γk
ij =

1

2
gkl(gil|j + gjl|i + gij|l) , (1)

Proof.
gil|j = Γk

ijgkl + Γk
ljgik

gjl|i = Γk
jigkl + Γk

ligjk

gij|l = Γk
ilgkj + Γk

jlgik

Multiplication by gkl yields

gklgil|j = Γk
ij + gklΓk

ljgik

gklgjl|i = Γk
ji + gklΓk

ligjk

Addition yields because of symmetry

2 Γk
ij = gkl

[
gil|j + gjl|i + Γk

ljgik + Γk
ligjk

]

Γk
ljgik + Γk

ligjk = Γk
ligkj + Γk

jlgik = gij|l


