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Question 1. (25 marks)

(a) Define the term matrix Lie group. Given a matrix Lie group G,
define its tangent space at the identity, T1G. Hence prove that
T1G is a Lie algebra.

(b) Define the matrix Lie group U (n) , and then determine (its Lie
algebra) u (n) = T1U (n).

[15,10]

Question 2. (30 marks)

(a) Define what is meant by an ideal of a Lie algebra, and then prove
that if H is a normal subgroup of a matrix Lie group G, then
T1H is an ideal of the Lie algebra T1G.

(b) Define the term simple Lie algebra, and then prove that the cross-
product Lie algebra on R3 is simple.

(c) What is the relationship, if any, between the cross-product Lie al-
gebra on R3 and the Lie algebra so (3) ? Make a clear statement
(but DO NOT prove it).

[15,13,2]


