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Exercise 1
Show that R™ — {x1,..., 2} is homotopy equivalent to V&_, S*.

Exercise 2
Consider the fiber bundle

R? — {0,1} — F5(R* - {0}) & F1(R* - {0}) = R? — {0}

with p(z1,22) = 1. Show that this fiber bundle is trivial, i.e. there is a homeo-
morphism

¥ Fp(R? —{0}) — (R? = {0}) x (R* —{0,1})
with p = mg2_ (0} 0 ¢.
Exercise 3
Let e; € R3 be the first unit vector. Show that the map p: SO(3) — S, A —
Aey is a fiber bundle. Furthermore, show that there is no map s: S? — SO(3)
with pos = Idg2.
Hint: You may use that S? has no nowhere-vanishing tangent vector field.

Exercise 4
Consider the fiber bundle

R® — {0,e1} = F(R® — {0}) & F1(R® - {0}) =2 R® — {0}
Restricting p to S? C R3, we obtain the fiber bundle
S% —{er} = Fy(S?) B Fi(S?) = §?
If this bundle were trivial, i.e. if there were a homeomorphism
Y Fo(S?) — 8% x (8% — {e1})
such that pos = 1 d%, 1) would restrict to homeomorphisms of the fibers
Yeip i) = {y € S? | y # 2} = S? —{e1} for all z € S2. Show that

there is no such ¢ such that each 1, is induced by a map A € SO(3), i.e. such
that for each x € S2, there is A(x) € SO(3) such that 1, (y) = A(x)y for all y.



