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Problem 1: Variation of the Einstein-Hilbert action

Vary the Einstein-Hilbert action (with cosmological constant)

1
Sgn = / d*z/—g (R — 2A) (1)
167TG M
w.r.t. the inverse metric g"¥ to obtain the vacuum Einstein equations
1
R, — §ng, +Agu = 0. (2)

Hint: Show first that 0R,, s = V,, (0T)) — V), (0T')s) and neglect boundary terms.
Bonus question:
Within the Riemann tensor, substitute the Christoffel symbols I’} by an arbitrary

connection A, that can be varied independently of the metric. Compute and solve
the equations of motion obtained from varying A%,



