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1. Exercise (4 points)

Calculate the homology H1(K) for the simplicial complex K shown in Figure 1.
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Figure 1: A simplicial complex K based on the set of abstract vertices V = {v1, . . . , v5}.

2. Exercise (4 points)

Let K be a finite simplicial complex over an abstract set of vertices V . Further, for n ∈ N,
let Kn be the simplicial complex

Kn := {{v1}, . . . , {vn}, ∅}

over the set of abstract vertices Vn = {v1, . . . , vn}.

i) Calculate the homologies Hp(Kn) for p ∈ Z.I

ii) Prove that H0(K) ∼=
⊕m

k=1 Z for some m ∈ N.II

iii) What is the topological interpretation of dimH0(K) (i.e. the number m in ii))?

Total: 8

INote, that Cp(K) = {0} for integers p < 0 and that ∂p = 0 for integers p ≤ 0 (that means, ∂p is the
trivial homomorphism c 7→ 0).

IIIn other words, prove, that there exist m ∈ N and h1, . . . , hm ∈ H0(K) such that every h ∈ H0(K) can
be written as h =

∑m
k=1 zkhk with unique zk ∈ Z.
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