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° to embody a group of numbers.



Representation of Numbers

° to embody a group of numbers.

® Points in a metric space.







® Properties from the shape of an object.



® Properties from the shape of an object.

® Clusters and Cycles



® Properties from the shape

Algebraic

® Clusters and Cycles

Examples ofcyiey and voids.
[



Holes in Data




® Connect any two points € units apart.




® Connect any two points € units apart.

® The resulting structure is a _ S(e).






Features in Simplicial Complexes

e Simplices

® Cycles

O A

void
(contains faces but
empty interior)




Life and Death Situation

® Living Cycles




Life and Death Situation

® Living Cycles

® Dead Cycles




Sequence of Simplicial Complexes




® Ordered Pairs /_



Persistence of Cycles

e

® QOrdered Pairs

® Barcode




Quantifying Importance of a Cycle

® More persistent cycles are more important.




Quantifying Importance of a Cycle

® More persistent cycles are more important.

® Short-lived cycles are important in _



® Degree Centrality

® Betweenness Centrality
[J




Merging Homological Cycles

® Two cycles if their sum is a sum of dead cycles of the
same dimension.




Merging Homological Cycles

® Two cycles if their sum is a sum of dead cycles of the
same dimension.

/m Merging Infom%r\



Centrality of a Cycle



Centrality of a Cycle

® Persistence of Merging Cycles
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Centrality of a Cycle

® Persistence of Merging Cycles
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Application of Measures




Representation of Measures
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Expectation Meets Reality
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What does the Plot Say?
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Better Late Than Never
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® Consistent with other topological summaries



® Consistent with other topological summaries
® Captures other properties



® Consistent with other topological summaries
® Captures other properties

® Merging makes a difference.



Thank You!



