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5. Describe the boundary of a simplex in terms of barycentric coordinates.

6. Consider the three conditions in the definition of a simplicial complex. Give an example of a subspace
K of Rn and a finite list of simplices that satisfies:

(a) Properties 1 and 2, but not 3.

(b) Properties 1 and 3, but not 2.

(c) Properties 2 and 3, but not 1.

7. Let S and T be simplices of a simplicial complex K. Show that S ∩ T is either empty or a subsimplex
of both S and T .
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Euler Characteristic
MATH 348

1. Draw several planar graphs and compute their Euler characteristics. What does the Euler characteristic
tell you about a planar graph?

2. Extend problem #1 to planar two-dimensional simplicial complexes. What does the Euler character-
istic tell you about such complexes?

3. Explain why the Euler characteristic of a simplicial complex K can also be written

χ(K) =
X

σ∈K
(−1)dim(σ)

where the sum is over all simplices σ in K, and dim(σ) is the dimension of σ.
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4. Compute χ(S2) using at least two different triangulations of the sphere S2.

5. Compute χ(T 2) using at least two different triangulations of the torus T 2.


