
Marco Zambon due Fr 20/11/2009

Metodos matematicos da fisica: Homework 4

1 (3 pt). Show that there a bijection

Φ: S3 → SU(2), (α, β) 7→
(

α β
−β̄ ᾱ

)
.

Here we view S3 as the set of unit-lenght vectors on C2.
Remark: This map is actually a homeomorphism. It follows that SU(2) is a simply

connected Lie group.

2 (7 pt). Let G,H be Lie groups and Φ: G→ H a Lie group homomorphism. Show that
for any element v of the Lie algebra TeG we have

Φ(exp(v)) = exp(deΦ(v))

where exp denotes the exponential map of G or H.

3 (7 pt). For any n ∈ Z in class we defined the complex representation

ρn : U(1)→ GL(C), z → zn.

Show that any complex, irreducible representation of U(1) is equivalent to ρn for some
n.

Hint: Exercise 2 could be useful.

4 (3 pt). For any n ∈ Z+ consider the complex representation of SU(2) discussed in class

ρn : SU(2)→ GL(Vn)

with ρn(A)p = (A−1)∗p, where Vn denotes the space of complex polynomials of degree
n− 1 in 2 variables.

Show that ρn(−A) = (−1)n−1ρn(A).
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