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Ubungsblatt 5

Exercice 1. Let M be a smooth manifold and (U, ¢) a smooth chart of M. Show that
0: U —> ¢(U) is a diffeomorphism.

Exercice 2. Let My,..., M} be smooth manifolds and let m; : My x --- x My — M be the
projection onto M. For each point p = (p1,...,px) € My x --- x My, we define a map by

o Ty(My x -+ x My) — Tp M1 @ - ® Ty, My, a(v) = (dmi(p)(v),...,dmg(p)(v)).
Show that it is an isomorphism of vector spaces.

Exercice 3. Suppose M and N are smooth manifolds and let F': M — N be a smooth map.
Show that DF, : TyM — Tr,) N is the zero map for each p € M if and only if F' is constant on
each connected component of M.

Exercice 4. Let F: M — N be a smooth map between smooth manifolds, and let v : J — M
be a smooth curve. Show that for any tg € J, the velocity at t = ty of the composite curve
Fo~:J— N is given by

(F'o7)(to) = DE, 1) (7' (t0))-

Exercice 5. Consider S? as the unit sphere in C? under the usual identification C? ~ R*. For each
2z = (21,20) € S3, define a curve v, : R — S3 by

7. (t) = (eitzh eitzg).

Show that 7,(¢) is a smooth curve whose velocity is never zero.



