Riemannian connection

® Torsion-free

VxY - VyX =[X,Y]
® metric-compactible

V : Vec(M) — Vec(M) ® QY(M) =?T(T*M ® TM)

[X,Y] — V[X,Y] =?

expression

We compute
X(g(Y, Z)) + Y(g(Xv Z)) - Z(g(Xa Y))
and obtain

X(9(Y, 2)) +Y(9(Z, X)) - Z(9(X,Y))

IVxY,2) = _ v X, 7)) — g(2. [V, X)) + 9(X, |2, Y))

the covector field of VxY is

X(g(Y, =) +Y(9(—, X)) —d(9(X,Y)) — g(Y, [X, =]) — 9(—, [V, X]) + 9(X, [, Y])

in a chart

On a chart (U, z) we have

9 0 | _
because |:3_a:,~’ WJ} = 0 we have
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