(1) Prove that RP" is Hausdorff and compact.

(2) Let U C R"* be open and let F: U — RF be a smooth map.
Suppose ¢ € R¥ is a regular value of F. It was proved in class that
the level set M = {F = ¢} admits a smooth atlas.

Prove that M is Hausdorff and admits a countable smooth atlas
(and hence it is a smooth manifold).

(3) Let X = {(x1,...,2,) € R" : max; |z;| = 1} with induced topology
from R™. Prove that X is a topological manifold of dimension n — 1.

(4) Let F: R*1\{0} — R? be given by
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Show that the set { ' = (1,1/2)} is nonempty and carries a natural
structure of a smooth manifold of dimension n — 1.

F(xo,...,xp) = (22 4+ ...+




