First, let me admit that the mancmum marks available for TMA {12 scemn 1o be 951 T have raised the
marks 1o 100 by increasing every section of Cuestion 1 10 5, for 4 tata] of 20, Thanks to those of you
wha pointed this out.

In this question 1 gave full marks to any correct proof of the required identities, even if o did not nse
e indicated vector felds and 1-forms. Put it might be as well to pemernber that guestions shoutd be
taken Tierally (and may even be easier that way). The important point 13 1o be sure you undersiand and
remember the formulae.

The oaly known typo in TMA 04 is in (4 (i}, which should say that Tt follows from (i) that

zg{x[u,r}w,x]=g{ﬂ{u,rjw,r]—g{ﬁ{ﬁ.rf).w:,w)z

The *=0" is wrong and should be deleted. Thanks to L de L for spatting this.

Drare | hope that there are no mistakes on TMA 0312

11 syoe are severely pressed for time, oo ThA 03 O 1 is largely routing (do it?) 2 15 hard but very
instructive, ()3 is important but not tOG E35Y, (M is important, and QF is not 35 hard a5 it looks.
Good ludk

Jerenny
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(Question 1

Ls: (L, (e, n @, WX Py = (Ly @ A0y + @0 Ly @, )X, ¥)

= [, oXa¥-Loataxt w XL, @,V - &, YL, @ X

= (Van Xy@, ¥ — @, ((FADae, ¥ - (Vo Ha, X + &, (FID@,X + @ X(¥Vo, 1) -
@, X, (K - @ Y(Fe,X) + ay ¥ a, ((FXD

= W, Na, ¥ —Floy e, X+ e, ho X-Ka,Ha, V) - (6 ((FXD@, F =

o, (V. X + ey Xa, (M- ¥ ey (TF.XTN

RES: L, (o, 2@, WX, X)) = (@ A X L.X.Y)— (ay A X, LY )
= Ry Xa, Y- @ Yo, X) - & ([FAha, ¥ + Y @, ([FXD - @ Xan (KD +
a, ([V. ¥, X

LHS = RHS, continming the result

i) LHS =FI(x, Az 00 = 7 A X (R = by o b, (a0, X =
bob (oo, a0, e, (0 - ey lad ey (X)) = bb, a &, (X)

RHS = (Fl .08 2,00 = 3, A0 208 = by (a8, )5, (1) -

b, (0 Byeo, (a8, )

METT Tada 0F Wi Solutions I



