+d(Vaia)n g+ (=10 Vie)rds
+ (—1)da A (V 18) + (=1%a A AV 13)
= (Vide + d{V Ja)) A 8 + o a (V248 + d[V 18))
+ (=17 4 (~1)7) da A (V 15)
+ (=108 + (-1 (V 12) A dB
= (Lya) A B +an (Lb).

Ly(da) = V 1d%c + &V 1da) = d(V Jda)
= d{{V ida} + 4(V Ja})
:d{.lfv-ﬂtl:l.

Question &

{i} |5 marks|
The connection V is symmetric if its torsion is zero, that is, if

VoV — VU = [, V]
for any pair of vector fields [7, V. The connection coefficients IL are defined
by
Vo, = [
and the connection is symmetric if and only 1f
I3 =T5:
(i) [T marks]

R(U, VW = VpVierW — Ve VeV - ‘E@UWW

R(U V)W = VoV fW) — Vo Vel fW) - "E'[-,[;Iplr{ fW)
= Vgl FO W + (V)W) = Vael f¥0W + (UF)W)
— Vil fW)
_ VW + (U)W 4 (VoW + D(VW
VW — (VAW = (Uf)TyW — V(U)W
— N W = ([1, V] )W
= f(VrVyW — Vi VW = Vg
— FR{I, VW,
To show that R is a tensor field it 15 necessary to confirm, in addition, that
it iz additive in each vector argument, and that for every function f

R{fU, V)W = R(U, fV)W = fR(U,V)W.



