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Definition

For metric space X and scale r > 0, the
Vietoris—Rips simplicial complex VR<(X; r) has
@ vertex set X

o finite simplex o when diam(o) < r.
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For metric space X and scale r > 0, the
Vietoris—Rips simplicial complex VR-(X; r) has
@ vertex set X

o finite simplex o when diam(o) < r.




Theorem (Hausmann, 1995)

For M a compact Riemannian manifold and r sufficiently small,
VR (M;r) ~ M.
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Theorem (Latschev, 2001)

For X C M sufficiently dense and r sufficiently small,
VR (X;r) ~ M.
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Let ST be the circle of unit circumference.
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Let E = {(x,y) | (x/a)? + y? = 1} be an ellipse with 1 < a < /2
(Euclidean metric).

Theorem (Adamaszek, HA, Reddy)
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Forany n <r <, e>0,andi>1, there exists an e-dense
finite subset X C E with VR-(X;r) ~\/' S2.
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Future work
@ VR_(E;r) for larger r.
@ VR(S";r)?
© For M a Riemannian manifold do we have

VR (Xsuff densei ) — VR<(M; r)?
False for M = E (not Riemannian).

o

S
-
oY

Q Is conn(VR-(M; r)) a non-decreasing function of r?
© Ambient Cech complexes.
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Theorem (Hausman, 1995)

Let M be a Riemannian manifold with r(M) > 0.
IFO < r < r(M), then VR<(M; r) =~ M.

Let r(M) be the largest satisfying:

(a) If d(x,y) < 2r(M), then 3! shortest geodesic between x and y.
T

Z

(b) u

@ The n-sphere with great circle circumference 1 has r(S") = %.

e r(M) > 0 if M has positive injectivity radius and bounded
sectional curvature (in particular if M compact).



