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1 Proof the Lemma (“Algbraic properties of the Lie Bracket”) from the lecture on Janu-
ary 6th.

2 Show that R3 forms a Lie algebra under the cross-product (x, y) 7→ x× y.

3 a) Show that any X ∈ τ 1(M) is complete if M is compact.

b) Is every X ∈ τ 1(M) complete?

c) If x : Ux → Rm is a coordinate system for the smooth manifold Mm, then[ ∂

∂xi
,
∂

∂xj

]
(p) = 0 for p ∈ Ux.

4 Let X ∈ τ 1(M). Show that the integral curves of X are immersed submanifolds, but
not necessarily submanifolds which form a decomposition of M .

5 a) Describe the flow of any linear vector field X in R2 if X = X† and sketch the flow
lines.

b) How is the flow of an arbitrary linear vector field related to the flows in a) ?
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