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Question 1. (26 marks)

(a) Define the matrix group SU (2) and show that SU (2) = S3 ⊂ R4.

(b) Define the tangent space at 1 of SU (2). Hence show that the
tangent space of SU (2) at 1 is R i + R j + Rk.

(c) Let T1SU (2) = R i + R j + Rk. Prove that if U, V ∈ T1SU (2),
then (the matrix commutator) [U, V ] ∈ T1SU (2).

[6,8,12]

Question 2. (28 marks)

(a) Define the term matrix Lie algebra and then carefully explain
what is meant by saying that any real matrix Lie algebra g has
a complexification g + i g.

(b) Define the (matrix) Lie algebra su (n) and then show that su (n)
is not a vector space over C.

(c) Prove that the complexification of su (n) is sl (n,C).

[6,10,12]


