Chiestion 5

(i} Let 4{f) be a smooth curve in 7, such that 4{0} = I. then V{0 is tangent
vector 1o 7 at the identity 7, and we define the map dg - TolG = T.H

by daf{+'(0)) = (¢ o ~)'(0)
{it} Choose ae basis for T.GL{Z, R)

feenenca={[5 5. [0 o} [¢ 8] [3 1}

— [} ealt) T
Let ) = [-u;{t]l :{:}] be a smooth curve in GL{2, 1)
such that {0 = g;{g; rggﬂ =i

Consider g: G =+ R (¢ = det),
Then deé(+ (0)) = {@ oy (0); by definition.
That is, d@{F ai{0le)) = (m{ay(t) — ax{t)ay (¢))(0)

= a (D) (0) + ay (Dai{0) — af (Dhag{0) — azi0iadi0)
= aj(0) +a}(0) (since az(0) = ay(0) = 0).

i
In other words [} (0], a4(0), a4(0), (0] | | = &}10) + a4(0)
1
1
50 the matrix for di= :j
1

{Alternatively; we could consider do as the trace of +'(0)).

Crpesstion 6

1) ComsmdergeM g=xz+ 05 +27+wk.
Then yi{g}=1b{x +35 + 27 + wk)
= & + ywls) + i} + wi{iz)
sinee 10 is a (linear) algebra homomaorphism.
= 2+ (i) + 290 + wulili)
sinee 1 is o (multiplicative) algebra homomorphism.
= I 4 yey reg 4 aepes by definition of «
which belongs to O,

Mow o 15 a map onto Cq; sinee for ¢, ¥, 2, w € B all elements of O are
obtained. Further, 1 is injective - for given 0 € €z, v~ {0) = 0 [only 0 € M
maps o e Ok,

Therefore, since i Is given as an algebra homorphism, it is an isomorphism.

{ii} We have that cos &+ sin 8k % cos@ + sinfeyes 5 cosé + sin feyea,

Wriking (cos 8 4+ zinflees] = (oos %f:] + ik _%cg]l:- CoE gq + 5in %&4}, W B
that the image cos 8 + sin ey ez © O is an even product of elements in Pin(3),
and therefore elongs to Spin{3).



