(i} I"s encugh o state the obvicus properties of L g needed for a tensor Gedd of rype (0,23, and
show that it is F1.5) multilinear. For that, by symmetry, looking at one Sictor is enough. For that,
L.g [ﬂ",H"} = three terms. Show that you get three terms for fL, 2 (V7,7 and two terms
involving {Lﬁr}g{F,H’} which cancel,

{iii) For a Killing field L‘rg{Uu_.U&] =0, a,b=12 30

Meler.0) - sl )o) oo fxo)
But (U7, &/, ) =0 or 1. so X is a Killing ficld if and onty if RHS = 0, .. (on woeking it
ot} it =nd onby if
FERLL K Bre i
From (i) L8 "= —A4 28", and by the skew-symmetry each 4 2= 0 (no summation) and
i‘-f: - ;_I A . say, whence the desired result.
(iv) The sruchure equations are df '= @ A 8%, df°= —w Al .
Compute d{ L 8"') = L,d6" (dand L, commure).
The RHS = L (@n8) = Lioad +@n L8 = Laond’ —dort
The LHS = d{}.-‘.‘i‘z} =dAn@ +idd = dAnE —Awnd .
So Loovan 8 '=dind’® Similaly, Lo~ @'=ddia@', whence (because &' and 8° area
basis) Lo =d4d .
{iv) Since dar = — K8'a 87, wehave (by(iv)) Lodev=0= L, ( -~ K&~ 87). Show this

last expression= = X{ K& A8 7), whence X{K)=0.

Dhuesiion 4

{Enneper’s surface)

Writing w for £’ and v for £, the purametric form of the surface is
[u, u} —— |:::.r + v = usl,-'IS,—v —utvt 3,:|:.¢ih - b':} = r{u,v]
We compute

(1+v? -2 ,—Emr,lu]

r

r

W

[2uw,~1— 8 +¥7 2%)

the normal vector 1, xr, = {Eud,f-!vd.l[:.r: + T - I}d},whuﬂ d=1+8" +v*

the umit nnmal seEor
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