REPRESENTATION THEORY / SPRING 2010 / ERzSEBET HORVATH & ALEX KURONYA

PRACTICE SESSION # 6
Due date: April 13t

The homework problem with an asterisk is the one you are supposed to submit.

HOMEWORK

1.* (Campbell-Hausdorff-Baker formula for the Heisenberg group) Let A, B € Mat, (R) be matrices such
that [A[AB]] = [B[AB]] = 0. Then prove that

2
ot AptB ptA+tB+ 5 [AB]

by showing that both sides satisfy the differential equation

dX(t) _
= = X()(A+B)

with the initial condition X (¢) = Id.

2. Prove that the exponential map exp : u(n) — U(n) is surjective, but not injective.

3. Verify that the exponential map of the Heisenberg group is a bijection.

4. Prove that the following properties characterize the integral curve ¢x : R — G uniquely (X € ).

(1) ¢ (0) = X,
(2) ¢x : R — G is a Lie group homomorphism.

5. Let ® : G — H be a Lie group homomorphism, X € g. Show that
dra)x) = Podx .



