A general problem

Given a set S of points randomly sampled from an unknown manifold X, what
can we infer about the topology of X ?
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S = {v1,va,...,v72} sampled from X C R202144
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What can we infer/guess about the topology of X ?
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4filtered simplicial complex

KiCKyC K3 C---CKpy

yields afiltered chain complex

and the degree n persistent homology vector space

HY (K) = image(Hn(K;) — Hn(K;))

fori < jand degree n persistent Betti number

BY = dim(H(K)).
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Theorem: All B,’{ can be determined from semi-echelon forms of the two matrices
for the homomorphisms d and d,',V+1 in the chain complexes C.(Kp ).



Theorem: All 31 U can be determined from semi-echelon forms of the two matrices
for the homomorphisms d and d w1 in the chain complexes C.(Ky).

Key observation:
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