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Exercise 1. Compute the homology of the Klein bottle with coefficients in Z,Zs and Q.
[Hint: use CW-structure.]

Exercise 2. Assume that the rows in the following commutative diagram of Abelian groups are
exact. Show that if fo, f4 are isomorphism while f; is surjective and f5 is injective, then f3 is an

isomorphism.

Ay Ay As Ay As

N

By Bo Bs By Bs

Exercise 3. Show that Z,, ® Z, = Zg if gcd(m,n) = d.

Exercise 4. Let X be a path connected space. Show that there exists an isomorphism
7T1(X)ab QG — Hl(X; G)

where G is an Abelian group and 71 (X)4p the abelianization of m (X).

Exercise 5. Let G be a group (not necessarily Abelian) and denote by Aut(G) the group of isomor-
phisms ¢ : G — G.
Show that G = Zs if and only if Aut(G) = {1}.

Hand in: during the lecture on Monday, April 23rd.



