




& 2) Ex(waY") = X 2b(WnYY)

/= X (Wa8bY"+ Y"OsWal (1)

= Y " ExWa + WaExY
*

= ya ExWa + Wa(X Y" - Y 8sXY (2)

=> YYGxWa = X"Y" 8bWa + WaY" 8bX

= ya)XP8sWa + Wb8aXP)
=> ExWa = X 8bWa + WbEcX

·
#

b) IxWa com be written in terms of X :

X DoWa + WoDaX =

/= X " (86Wa-N'baWc) + WolfaX" + N/X)
= X " As Wa + Wb EaX = ExWa

Therefore ExWa is a (0 , 1) tensor

Alternatively we can splicitly show that

ExWa transforms as a 10 , 1) under coordinate

transformations :



ExWal = X &b) Wal + WbbaXb)

= Ex X Ad, 8d)Oxa wa
+ Ex ,

wa Exa, 8a)@xb e
= Exa (X'GcWa +Wcfa

since Eybex , 8d/Ex) = 8c (*a) = faiS O

2xb, exa , fa)) = C , fa(2xb) = Ex, G. S = O



③ ds = d + tanke do

a) gab = diag (1 , tanhl)

gab = diag (1, ig)
b) Use the Sulen-Ecgrange equations for the Lagrangian

L = + tanhp
~ 2

cashf-Glanho ) = 2

(e) = =
2 % - ahs = O

=> i - Hanht = 0 = UPD = - La
4) # =

0
,

=
2 lanhi =

2)- = G tanhy + 4ht got o
=> +2hig

+ = 0 => No =N = he cashe


