MATH 423: HOMEWORK 7

1. PART I

1.1.  Assume G is a connected Lie group. Prove that Z(G) := {g € G : gx = zg,Vx € G} is a Lie
subgroup with Lie algebra z(g) :={Z € g,[Z, X] = 0,VX € g}.

1.2. Assume G is a connected Lie group and A < G is a normal, discrete subgroup. Prove that

A C Z(G).

1.3.  Assume K is a compact abelian Lie group such that K/K? is cyclic. Prove that K has a topological
generator.

2. Parr I1

2.1. Assume (7, V) is a finite dimensional representation of S'. Prove that V = &,V (n), where V(n) =
{veV:n(e?)w = e,V 0 c R}

2.2.  Prove that a compact abelian Lie group has a (continuous) group character of finite order x : G —
C* if and only if G is disconnected.



