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How 40 oo fom data +o a skructure ?

Ih this case the dato seb comes wie an whkrwsic melric
faen we can construd: & simplial complex £rom 1t
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let X be a topological space  and Us{Uilen @ Coverng of X.
The nerve of W 15 an obstt simplicrad complex wiih vertex seb A.
C={0omad , aicA spams o K-simplex tff  Ug, 0 w0 Uy #6
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let X be a fopological space  and Us{Ualyen & Covermg of X.
The newe of U 15 an abstond simpliaad cp:v\;(:x with v:xgm et A.
C={aomad , aicA  spans o K-simplex 1ff Uy, 0 w0 Uy ¢6

Theorem
let X be o fopologieal space, Us{Udiyer o Countable open covering
kX sk VScA with Seg ﬂs U 1s ather contradkble or empty

Then NCW) 1s homotopy 2quivalent +o X.
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[eb K be a simplcal complex. A filtration Fis & nested sequewce of
stcy increasing subcomp\zxe.s of K FKEFKg.gFRKk=k
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A (duscrete) persistence module 1s a. patr (V..a.) of vechor spaces
IV:: te N} and. linear maps & ; : Vi -»Vis,
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A (duscrete) persistence module 1s a. patr (V..a.) of vechor spaces
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Characterization of genetic expression patterns in Mild Cognitive Impairment using a multiomics approach and neuroimaging endophenotypes
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Neurotycho - The experiment
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Topological Analysis of Differential Effects of Ketamine and Propofol Anesthesia on Brain Dynamics
TF. Varley, V Denny, O Sporns, A Patania (2021) in submission Open Science (bioarxiv- https://doi.org/10.1101/2020.04.04.025437 )
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Sheaf Cdnomology

To define o Conomology , we need Yo dafme @ codhamn Cowplex.
For thot we need Codraw groups owmd  boundany waps

odas. group of L wikk coeftuents n e shaok S 15 e veckor space
CK(L"S)= Tl’ S(7)

Coboundary map ' CX(LS) —— C'(L;S) 15 Ko lwane combination T -n* Sret)
ohmk. ohmk.-rl

Proposition
The sequence 0— (L Sy—Cl 'S)""’ s & co-chan cowplex

We can defme the sheaf whomology of L witk coeffroenks m S as H(L;S)= Ker @ -
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Sheaves m the wild

In pmckce, sheaves can be considered as woy o amcode very complex dafa  structures
wiitout howing 4o buld. overdy complax , oveckired. wodels.

Sheaves are good, for example, 4o reprecent time-senes, images , and videss.
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some m{-qxcskv\g applicattons
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topological filkess fo¢ Signol protessing Cq@.ofg Essl , Micael Robinson
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