Lecture 7: 3.4a How to calculate the curvature.
Recall that the curvature was defined by

(VoVi — Vi Vi) we = Ry, wa.
We will now derive a formula for the curvature in terms of the metric. We have
Viwe = Opwe — I‘gcwd
and
VoVipwe = 0, (abwc — I‘gcwd) - I, (8ewc — chwd) —-TIe, (8bwe — Fgewd)
using the symmetry ng = F,‘fa and the commutativity of partial derivatives we get
(VaVi — VVa) we = =0T wa + 0T wa + T Thwa — T wq

and hence
R
Using that ng = gdc (aagbc + O Gac — Gcgab)/Q we see that Rabcd ~ 0%g + (0g)2.

3.4b. We also did the method of frames as in the book.

4= _aargc + angc + FZCFge - gcrge
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