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Riemann tensor R(X,Y)Z=V,V,Z-V\V,Z-V, Z
Torsion T(X,Y)=V, Y-V X -[X,Y]
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Rpowv = Ropuv ’ Rpowv = _RPU"H ’ Rpcwv = R#VPO' ’ RP[U/W] =0
Bianchi Identity :

1
Rdﬂﬂv = E (aﬂﬁﬂgm + aaavgﬁ# - aﬂavgaﬂ - Gaﬁﬂgﬂv)

Ri + R +Rij, =0 L.Bianchi 1902
Where Ri?k,l =covariant derivative of Ri?k w.r.t. the I—th coordinate °
M is a manifold with symmetric connection V(V,Y -V, X =[X,Y])  then

R(X,Y)Z +R(Y,Z)X +R(Z,X)Y =0

Show that the sum of cyclic permutations of the last three indices of the curvature
tensor vanishes, i.e.

Rosuw + Bryr + Bepay =0, 1** Bianchi identity . (6)

Make use of locally inertial coordinates once more to prove

ViuRixpe =0, 2" Bianchi identity . (7)
By contracting indices of the second Bianchi identity (7) twice, show that
1
VHR;J.U = év:;R -
.. D4
Ricci tensor R, =R;,,

Scalar curvature R=g“'R,,
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Torsion tensor T =17, -T;, =2, then [V ,V N” =R V7-T 'V V*
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