
Algebra III/Introduction to Algebra III: Representation Theory

Due: Please upload solutions to NUCT by Tuesday, July 21, 2020.

Problem 1. Let G = SU(2), and let T ⊂ G be the subgroup of diagonal matrices.

(1) Show that for every x ∈ G, there exists t ∈ T and g ∈ G such that x = gtg−1.
[Hint: Use the spectral theorem.]

Let ρ1 and ρ2 be two continuous finite dimensional complex representations of G,
and let ResGT (ρ1) and ResGT (ρ2) be their restrictions to T .

(2) Show that ρ1 ' ρ2 if and only if ResGT (ρ1) ' ResGT (ρ2).

For every non-negative integers, let πn = Symn
C(π), where π : G → GL(V ) is the

standard representation on V = C2.

(3) Determine the dual representation π∗
n for all n ≥ 0.

(4) Determine the representation πm ⊗ πn for all m,n ≥ 0.
[Hint: Look at some small values of m and n to guess the answer.]
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