PROBLEM SET # 3

Due February 13.

1. Let H be the group of upper triangular 3 x 3 matrices with 1-s on the main
diagonal and G = H x S'. Let z be a non-identity element in the center Z(H) and
t € S! be an element of infinite order. Consider the cyclic subgroup I' C G generated
by (z,t).

(a) Prove that I' is a normal closed subgroup of G.

(b) Prove that the commutator of the quotient G/I" is not closed in G/T".

2. Let G be a compact Lie group with Lie algebra g. Assume that g has trivial
center. Prove the center of ¢ is finite.

3. Prove that SU(n) is simply connected.

4. Show that SU(2) x SU(2) is isomorphic to the simply connected cover of SO(4)
and find the fundamental group of SO(4).
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