Question T

(1) [5 marks]
af At =0

and therefore

¥olek —ah ) et =0,

b
whence aof = af,, since {#* A 8 [ b < c} is a basis for the 2-forms. Further
L'::Eﬁﬂ + af._-lsnd =0
Ilfnllsdf + ﬂi"-"-!-u! =10
ﬂfﬁﬂ:{n + ﬂ:ﬁlsm' s=iic

Add the first two, subtract the third, and use the symmetry of §,7: one
obiaing

(ol + &%, )6 + (af. — ad)bee + (of, — ad )6 =0,
whence 2af, 8,4 = 0, which implies that o, = 0, which in turn implies that
o = 0.
(i) [2 marks]
If wi and <f both satisfy the giver conditions then
(wf —f)ndt =0
-'.:a.lf = l:;.-'::'&db + [wf e U:I#_]E_,d' = [}
and so, from part (i), wi —&f =0, and the wf are uniquely determined.
{iii} [5 marks|
{E'rd.:-ﬂ*} = E:
Take the Lie derivative of this equation with respect to X
_{‘C.f Ermﬂ*} Tai {Uﬂr'ﬂ.’fﬂ&} =0,
whence
(X, 0], 8% = — (U, L") = —EE
as required, If X is a Killing field, since {{7,} is an orthonormal basis
u = .fl:ﬂ‘l:{-'-q,{-r&.:l} = F{['xr{'rﬂ-ls UE'.] + El:f"rﬁ-l [X: DT&].]
— 9(€2U4, Us) — g{Us, E50)
= —Ebay — £

as required.

(iv) [& marks]
Taking the Lie derivative of the first structure equations gives
A Lx ) + (Lxwd) A 6 +wf n (Lx8) =0
= d(£50") + (Lxwd) A 0% + w2 A g2
= dEPE" — £2uwp A 8 4 (Lxwd) A8 + (WPEE) A PP
= (Lxwf + dEf + W €5 — £%f) A 8",
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