
TECHNISCHE UNIVERSITÄT BERLIN
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Exercise 1 (5 pts):

Prove the axiom of exactness for the reduced homology, that is, prove that the following se-
quence is exact:

: : :! ~HpA! ~HpX ! ~Hp(X;A)! ~Hp�1A! : : :

Exercise 2 (5 pts):

Suppose that A is a nonempty subset of X and that A is acyclic. (Remember, this means that the
reduced homology of A vanishes.) Show Hp(X;A) �= ~Hp(X).

Exercise 3 (5 pts):

Prove the strong form of the Five Lemma. (See Bredon IV.5.10 or our discussion on 2.Feb.) That
is, show that if f2 and f4 are surjective and f5 is injective, then f3 is surjective. Symmetrically,
if f2 and f4 are injective, and f1 is surjective, then f3 is injective.

Exercise 4 (5 pts):

Describe a cell decomposition as CW-complex for the n-dimensional torus, which is defined as
the topological product space of n circles: Tn := S
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