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A filtered complex is an increasing sequence of
simplicial complexes: C° <« Ct < C? c ..
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H, = Z,/B, = (kernel of O,)/ (image of 0,)

null space of M,

column space of M,

Rank H, = Rank Z, — Rank B,
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08 / > C(l) d > C(Q) /
p-persistent k' homology group: R |
' = 2./(B" NZ)
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0 0,

Crit 3" C. 2 C., Let O be a k-simplex

o isacycleif oisin Z, = kernel of O,

= null space of M,
l.e., oisacycleif O(c) =0

O isaboundaryif oisin B, = image of 6k+1
= column space of M, ,,
l.e., 0 is a boundary if there exitstin C,,,
such that O(t) = o



Topological Persistence and Simplification, 2002
Figure from: Computing Persistent Homology, 2005
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Let 0 be a k-simplex

O is a positive simplex if it creates a cycle when it

enters.

O is a negative simplex if it destroys a cycle when
It enters.
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Computing Persistent Homology by Afra Zomorodian, Gunnar Carlsson
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