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l. Topological Data Analysis
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Networks and Complexes



Networks and Complexes

e Co-occurence complex in Math research paper [Salikov et al, 2018]
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Gap in Understanding
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Benchmark of Comparison?



Il. Preferential Attachment

Towards a random model
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Preferential Attachment
[Albert and Barabasi 1999]

P(attaching to v) & degree + a tuning parameter o ﬁ

ﬁ e

rich-get-richer effect
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e and more...



Clique Complex

aka Flag Complex
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+ c(num of nodes' =) < E[f,] < C(num of nodes' ~*)

under mild assumptions

e x € (0,1/2) depends on
the preferential attachment strength

. If 1 — 4x < 0, then E[$,] < C.
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Proof of E£[f5,]

num of nodes!

—4x
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V. What lies ahead


















What did we learn today?

 Random topology is cool.
* Preferential attachment graph has interesting topology.

 More interesting things are waiting to be discovered.
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