Question 4 - 10 marks

Consider the surjective homomorphism defined on page 81 of Curtis by
a8 — 5003).

{i} Show that pis smooth.

(i} Find dp:Tas =+ Tgapgy. Lo show that do(y (01) is the transformation

1] A =
(ry rre) — (rrars ) 2| =2 0 @,
L & —u 0

where

3{0) = dp + Jo + kX € Tsa,

Cuestion 5 - 10 marks

Let S0, ) be the set of (e + 1) ® (m o+ i) complex masrices w of determinant 1
satisfying uRKu' = K, where
Im 0

J!'li':['J G

where I, and [, are the m = m and # x n unit matrices respectively, and where
u! ='% iz the Hermitian conjugate of w cad ~

Fel
| 1

{1} Show that SU{m, n) & a groap
{ii) If A is a tangent vector to SU{m. n), show that Tr{4) = 0 and that
AE y KA =0. - v £

(i} Show that su{m, i), the set of all mattces A satisfying the relations in part [31)
above, is & real vector space, and find its dimension.

fiv) Show that su(m.n) iz a Lie algebra, i that su(m,n) is closed under the
OpETALion
|4, 8] = AB—BA (A, B & su{m,n)).
(%) Describe the vector space suim.n) M su(m + 6}, and find its dimension.
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