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1. Let G be a connected matrix Lie group, let Π1 and Π2 be representations of G, and let π1 and
π2 be the associated Lie algebra representations. Prove that π1 and π2 are equivalent if and only
if Π1 and Π2 are equivalent.

2. Show that the standard representation and the adjoint representation of so(3) are equivalent.
Show that the standard representation and the adjoint representation of SO(3) are equivalent.

3. Determine all invariant subspaces of the standard representation of the complex Heisenberg
group.

4. A one-dimensional complex representation of a group G is also called a character. Hence, a
character of a Lie group G is nothing but a continuous homomorphism ϕ : G → C×.

i) Show that every character of R>0 is of the form ϕ(x) = |x|s for some s ∈ C.

ii) Show that every character of R× is of the form ϕ(x) = sgn(x)ε|x|s for some s ∈ C and
ε ∈ {0, 1}.1

iii) Show that every character of GL(n, R)+ is of the form ϕ(g) = |det(g)|s for some s ∈ C. Hint:
Use the fact that the derived group of GL(n, R)+ is SL(n, R).

iv) Show that every character of GL(n, R) is of the form ϕ(g) = sgn(det(g))ε|det(g)|s for some
s ∈ C and ε ∈ {0, 1}.


