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Exercise 1 5 points

Let X be a topological space, x € X and n > 0. Show that the following
statements are equivalent:

i) There is a neighborhood of x which is homeomorphic to R".

ii) There is a neighborhood of x which is homeomorphic to an open subset
of R™.

Exercise 2 5 points
Let n > 0 and let J = {0,...,n}. We define (Uji, goj[)jeJ by

U :={x = (20,...,2,) € S" | £x; > 0}
and

QO;EZ UjjE — R", (o, ..., @n) = (Toy - ooy Tjm1, Tj1y - -5 T -

Show that (Uji, gojt)jeJ is a C* atlas for S™.

Exercise 3 5 points
For 6 € R we define Uy := S* \ {(cosf,sinf)} C S! and

wg: Up — (6,0 +271) C R, (cos p,sin p) — p.



i) Explain why this is well-defined and show that (Up, pg),cp is a C* atlas
for S*.

ii) Show that
{(zg,21) €S' | 21 > 0} = R, (zo,21) = —

is another chart for S! and decide whether it is in the C* structure
defined by the atlas (U, ©6) e -



