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15. Ubung Differentialgeometrie II:

Mannigfaltigkeiten
(Lie groups)

Hausaufgaben

1. Aufgabe (5 Punkte)

Show there is no Lie group structure on S2.

2. Aufgabe (5 Punkte)
Let G be Lie group with identity e.

1. Consider the inversion map i : G — G, g — ¢~ '.Show that its differential
D.i at the identity is —idr. ¢

2. Consider the commutator map C: G x G — G, (g,h) — ghg 'h~'. What
is D(e,e)C?

3. Aufgabe (5 Punkte)
Let SO(n) :== {A € Gl(n) : AAT = id,det A = 1}.

1. Show that SO(n) is a Lie group.

2. Show that so(n) := T;SO(n) = {X € gl(n) : X = —XT} and that
T4SO(n) = Aso(n) = so(n)A}. What is the dimension of SO(n)?

3. Show that g(X,Y) := tr(XY7T) defines a Riemannian metric on SO(n).

4. Show that L, : SO(n) — SO(n), B — AB and R4 : SO(n) — SO(n),
B +— BA are isometries of SO(n).

Gesamtpunktzahl: 15



