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(Kreisketten-Lemma) Let ¢ : [0,1] — M be a continuous curve. Show that there is a
cover (U;))!_, of coordinate domains U; = U,,, such that

Uq;i N C([O, ]_D = C(((gi,Ei)), 2<1< [ — ]_,
Us, 0e([0,1]) = ¢([0,1)), Uz, N e([0, 1) = (61, 1]),
for some sequences (6;), (¢;) with 0 = 41, ¢ = 1, and

5@'71<5i<€i71<6i+1<6i<17 1 <<l

Let M; be a manifold of dimension m;, i = 1,2, and M := M; x M. Show that M is
orientable if M; and M, are orientable.

What can be said if M; is not orientable?

Let M; beasin 2),7=1,2, and let f € C(M;, M) be a surjective submersion. Show
that f~!(p) is orientable if M; and M, are.

a) Let now M; be a hypersurface (:= submanifold of codimension 1) of M, with M;
orientable. Show that M, is orientable iff there is X € 7 (M) such that

span (X (p)) @ T,M, = T,M
for all p € M,.

b) Apply a) to the situation My = f~1(q), where f € C®(M;,R) with ¢ a regular
value.

c¢) Give an explicit volume form for S™.

Show that a Riemannian metric induces a smooth metric on all tensor bundels (explain
also what this means).
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