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Differential Geometry II1I — Homework 12

Submission: 31. January 2025, until 8:15 am (start of the exercise class).

1. Exercise (4 points)

Calculate the homology H;(K) for the simplicial complex K shown in Figure
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Figure 1: A simplicial complex K based on the set of abstract vertices ¥ = {vy,...,vs}.

2. Exercise (4 points)

Let K be a finite simplicial complex over an abstract set of vertices #". Further, for n € N,
let K,, be the simplicial complex

Ky o= {{vi}, o {on}, 0}
over the set of abstract vertices %, = {vy,...,v,}.
i) Calculate the homologies H,(K,,) for p € ZH
ii) Prove that Hy(K) = ,._, Z for some m € NEl

iii) What is the topological interpretation of dim Hy(K) (i.e. the number m in [ii)])?

Total: 8

Note, that C,(K) = {0} for integers p < 0 and that 8, = 0 for integers p < 0 (that means, 9, is the
trivial homomorphism ¢ +— 0).

Tn other words, prove, that there exist m € N and hq, ..., hy,, € Ho(K) such that every h € Hy(K) can
be written as h = ZZ’ZI zihi with unique z € Z.



