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Problem 1: Metric determinant

Show that in the ADM decomposition

gy_(—N2+NaNa Na> gw_<—1/N2
K Na dab

of the spacetime metric, we have /— det g, = |N|v/det gqp.

Problem 2: Extrinsic curvature

a) Show that K, is symmetric.

Hint: n, oc 0, f, with f(X;(z%)) =t.
b) Show that K, = %Enqw,.

Hint: Show that 2V (,n,) = LG

Problem 3: Spatial diffeomorphism constraint

Show that up to a boundary term
-2 / &3z N°V, PP, = / >z P LN qa

and compute this boundary term explicitly.
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Problem 4: BONUS: Gaufl and Codazzi equations

Derive the Gauf3 equation

! ! ! ! 4
RE?V)pU = _2Kp[uKu],u + Q,uu a"” Qpp q° Ri/l/plo/
and the Codacci equation

RW = R® 4 (K, K" — K?) + 2V, (n"V,n" — n"'V,n").
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