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1. Use Proposition 3.38 (3) to show that expGL(n,R)(tA) = Exp(tA) for all t ∈ R and
A ∈ gl(n,R) = Matn,n(R), where Exp denotes the matrix exponential.

2. Show that Exp: u(n) → U(n) is surjective.

Hint: Combine the fact that every A ∈ U(n) is diagonalizable with the formula gExp(X)g−1 =

Exp(gXg−1), which is valid for all X ∈ Matn,n(C) and g ∈ GL(n,C).

3. Show that Exp: gl(n,C) → GL(n,C) is surjective.
Hint: Use a similar argument as in Exercise 2 and the Jordan normal form.

4. Let V be a finite dimensional real vector space and Γ < V a discrete subgroup.
Show that there exist γ1, . . . , γr ∈ Γ, linearly independent in V such that Γ =
Zγ1 + . . .+ Zγr.

5. Show that every connected abelian Lie group G is isomorphic as Lie groups to
Ta × Rn−a for some a ∈ {0, . . . , n}, where n = dimG and T ∼= R/Z.

6. Let G be a Lie group. Show that there is an open neighborhood of e which does
not contain any non-trivial subgroup of G.
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