
(1) Let U(n) = {A ∈ M(n × n,C)| such that A · A∗ = Id}. Prove that
U(n) is a smooth manifold.

Hint. Consider the map F : M(n×n,C)→M(n×n,C) given by
F (A) = A ·A∗. Then U(n) = {F = Id}. Notice that F (A) is always
self-adjoint.

(2) Let π : Cn+1\{0} → CPn be the canonical projection map π(z0, . . . , zn) =
[z0 : . . . : zn]. Let M be a smooth manifold and let f : CPn →M be
a map.

Prove that f is smooth if and only if f ◦ π : Cn+1\{0} → M is
smooth.
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