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Problem 7*

ds* = 2dudv + H(z,y) du® + da* + dy?
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From inspection, the only non-vanishing Ff»\ are I'V, Ty, Togs Thys Ty Thye Thus IV = FZ[—} =0,
and so we have
Run=0,T%, —0+0—T0,T7,.

As the only non-vanishing partial derivatives of I\ are those with respect to x or y, the sum over
v =u,v,x,y in the first term reduces to a sum over v = z,y, and so
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Since I'ye = I'f, =0, the sums over B,v = u,v,x,y in the last term reduce to sums over 8,v = x,y.
However, we also have that I'7, =I'/\ = rY, = sz = 0, and so the last term vanishes, resulting in
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As the only non-vanishing I'y\ for v = z,y are I'j, and I'},,, we have that R, = 0if (u, A) # (u,u).

1 1
Ie, =—=0,H rv, =—-0,H

1

If H(z,y) satisfies (92 + 92)H (z,y) = 0, then R,y = 0, and so R = g,xR** = 0, and thus Einstein’s
equations reduce to T,y = 0, i.e. the vacuum equations.



