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Ubungsblatt 6

Exercice 1. Let M, N be smooth manifolds. Show that T'(M x N)~TM x T'N.
Exercice 2. Show that TS! ~ R x S!.
Exercice 3. Consider the smooth map

f:RZ—R3 (u,v) — ((2+ cos(2u)) cos(2v), (2 + cos(2u)) sin(2v), sin(2u))

(1) Show that f is a smooth immersion.
(2) Show that its image is the surface obtained by revolving the circle
{(y,2) | (y —2)? + 22 = 1} in the (y, 2)-plane about the z-axis.

z (y—2)2+z2=1

Exercice 4. Show that the map R — S!, ¢+ exp(2mit), is a local diffeomorphism but is not a
diffeomorphism.

Exercice 5. Show the following properties.

(1) Every composition of local diffeomorphisms is a local diffeomorphism.

(2) Every finite product of local diffeomorphisms between smooth manifolds is a local
diffeomorphism.

(3) Every local diffeomorphism is a local homeomorphism and an open map.

(4) The restriction of a local diffeomorphism to an open subset is a local diffeomorphism.

(5) Every diffeomorphism is a local diffeomorphism.

(6) Every bijective local diffeomorphism is a diffeomorphism.

(7) A map between smooth manifolds is a local diffeomorphism if and only if, in a
neighborhood of each point of its domain, it has a coordinate representation that is a local
diffeomorphism.



