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Exercise 1. Recall from Example 3.8, 3.9 and 3.31 that there is a natural way to
embed CP n and RP n inside CP n+1 and RP n+1 respectively. Hence define

CP∞ =
⋃
n∈N

CP n and RP∞ =
⋃
n∈N

RP n.

Equip CP∞ and RP∞ with a CW-complex and show that

Hk(CP∞) =

{
Z k ≡ 0 mod 2

0 k ≡ 1 mod 2,

and

Hk(RP∞) =


Z k = 0

Z2 k ≡ 1 mod 2,

0 else.

Exercise 2. Let Σg be the compact surface of genus g (See Section 2.11.5). Without
using Theorem 2.82, show that the Euler characteristic of Σg is

χ(Σg) = 2− 2g.

Exercise 3. Let f : Sn → Sn be a continuous map for some n ≥ 1. Viewing Sn+1

as the suspension of Sn, show that f induces a map g : Sn+1 → Sn+1 such that the
degree of f equals the degree of g. Use this to create a map of degree 2 on S2.
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