
Riemannian connection

expression

We compute

and obtain

g(∇XY ,Z) =

the covector field of ∇XY  is

X(g(Y , −)) + Y (g(−,X)) − d(g(X,Y )) − g(Y , [X, −]) − g(−, [Y ,X]) + g(X, [−,Y ])

in a chart

On a chart (U ,x) we have
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because [ ∂
∂xi

, ∂
∂xj
] = 0 we have
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Torsion-free

∇XY −∇Y X = [X,Y ]

metric-compactible

X(g(Y ,Z)) = g(∇X,Z) + g(Y ,∇XZ)

[X,Y ] ↦ ∇[X,Y ] =?

∇ : Vec(M) → Vec(M) ⊗ Ω1(M) =?Γ(T ∗M ⊗ TM)

X ↦ ∇(−)X

X(g(Y ,Z)) + Y (g(X,Z)) − Z(g(X,Y ))

X(g(Y ,Z)) + Y (g(Z,X)) − Z(g(X,Y ))

−g(Y , [X,Z]) − g(Z, [Y ,X]) + g(X, [Z,Y ])

structures based on sets

​ manifolds
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​ manifolds

​ R-manifold semi-Riemannian

​ Universal cover of semi-Riemannian manifolds
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