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Vietoris–Rips simplicial complexes

Definition. For X a metric space and r ≥ 0, the Vietoris–Rips simplicial complex
VR(X, r) has vertex set X . A simplex σ ⊂ X is in VR(X, r) when diam(σ) ≤ r.

Let S1 be the circle of unit circumference with the geodesic metric.
Example. VR(6 even points on S1, 1

3) = S2.

Example. VR(9 even points on S1, 1
3) ' ∨

2S2.

Homotopy type of VR(S1, r)

Theorem.

VR(S1; r) '


S2`+1 if `

2`+1 < r < `+1
2`+3

∨∞S2` if r = `
2`+1

for some ` ∈ N.
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Intuition behind the theorem

VR(S1, 1
3 + ε) ' VR(S1, 1

3 − ε) ∪ (D2 × S1)
' (S1 ×D2) ∪S1×S1 (D2 × S1)
= S3
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Other examples?

• VR(Sn, r)? Relation to strongly self-dual polytopes [6]?
•For M a Riemannian manifold, is conn(VR(M, r)) a non-decreasing function of r [4]?
• VR(ellipse, r):
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