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1. Let ¢ : X — Y be a continuous map of metric spaces and assume that there
is a point ¢ € Y such that ¢7'(¢) C X is compact. Show that there exist open
neighborhoods U of ¢7!(¢) in X and V of ¢ in ¥ such that ¢, : U — V is proper.

(A map f is proper if the inverse image of every compact set under f is compact).

2. Find a smooth curve v : R — R? for which «(¢) = 1 and 7(¢) = 1 and ~(0) =
7(0) = e1, N(0)

- =
Y

torsion, and (7',

eo and E(O) = e3. Here k and 7 are, respectively, curvature and

é) is the Frenet frame.

3. Show that R P" is orientable if n is odd, and nonorientable if n is even.

4. Show that there is no immersion of S™ into R".

5. Let M be a smooth manifold without boundary and K C M a closed set. Show
that every neighborhood U C M of K contains a closed neighborhood of K which
is a smooth submanifold of M (with boundary).

6. Let U C R™ be an open set and W C U an open set with compact closure W C U.

Let f:U — R"™ be an one to one C'! immersion on U. There exist ¢ > 0 such that
if g: U — R"is C! and
lg(x) = f(a)]| < e
IDgz) — Df(e)] < e

for all € U, then g|,, is an one to one C'' immersion.



