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Exercise Sheet 1

Exercise 1: Affine Independency (4 Punkte)

Prove the following observations mentioned during the lecture:

(i) v0, . . . , vn affine independent ⇔ v1 − v0, v2 − v0, . . . vn − v0 linear independent

(ii) An n-simplex can exist only in Rd, where n ≤ d

(iii) v0, . . . , vn affine independent ⇒ v0, . . . , vn are in convex position, i.e. ch(v0, . . . , vn) contains no vi in its
topological interior

Exercise 2: Simplicial Complexes (4 Punkte)

Are the following objects in R2 simplicial complexes? Argue why or why not!

(i)
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v3

(ii)

v5

(iii)

v1

v1

v0

v0

v2

v2

v3

Exercise 3: δ and permutated order (4 Punkte)

Prove the following observation about δ and any permutation π:

δ〈vπ(0) . . . vπ(i)〉 = (−1)sign(π)δ〈v0 . . . vi〉
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