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OZET

Topolojik Veri Analizi (TVA), deneylerden elde edilen verilerin topolojik 6zelliklerinin, geometrisinin
(seklinin) anlasiimasinda kullanilan bir teoridir. TVA ’da kullanilan basarili tekniklerden birisi kararli
homolojidir. Kararli homoloji kavrami ilk olarak Patrizio Frossini [1] ve ¢alisma arkadaslar tarafindan,
daha sonra Edelsbrunner, Letscher ve Zomorodian tarafindan verilmistir [2]. Kararli homoloji cebirsel
topolojinin bazi ydntemlerini kullanarak karmagik geometrik yapinin iyi anlasiimasini saglar.

Verilen bir K kompleksinin suizimd, altkomplekslerinin

g=KocKi:cK,c...cK,=K
seklinde i¢ ice gegmis bir dizisidir. Bir kompleksin stiziimu, tGzerinde tanimli olan, mikemmel ayrik
Morse fonksiyonu olarak adlandirilan ve kombinatoryal amaclar icin daha verimli olan 6zel bir
fonksiyonla elde edilebilir [3,4].
Bir K kompleksinin kararli homoloji grubu, alt komplekslerin homoloji gruplari arasinda var olan
homomorfizmalarin gérintt kiimesidir dyle ki bu homomorfizmalar igerme fonksiyonlari tarafindan
verilir.
TVA’ da kullanilan diger bir ydntem ayrik Morse teorisidir. Bu teori, K kompleksinin stiziminde bulunan
hiicre sayilarini azaltarak, kararli homoloji gruplarinin daha hizli ve verimli bir sekilde hesaplanmasini
saglar.
Biz bu konugsmada, tncelikle kararli homoloji ve ayrik Morse teorisinin temellerinden bahsedecegiz.
Karmasik verilerin topolojik 6zelliklerini, onun daha kuigik pargalarini kullanarak elde etmek amaciyla
kararli homoloiji igin Mayer-Vietoris dizisini inceleyecegiz [7]. Ayrica, 2 ve 3 boyutlu manifoldlar
Uzerinde mikemmel ayrik Morse fonksiyonlarinin varliginin, bilesenler tGzerinde milkemmel ayrik
Morse fonksiyonlari verdigini gostererek, verinin topolojik 6zelliklerinin, onun daha ki¢ik parcalarinin
topolojik 6zelliklerinden elde edilebilecegini gosterecegiz[5,6].
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ABSTRACT

Topological Data Analysis (TDA) is a theory used to understand the topological properties and geometry
(shape) of the data obtained from experiments. One of the successful techniques used in TDA is
persistent homology. The concept of persistent homology was first given by Patrizio Frossini [1] and his
collaborators, and later by Edelsbrunner, Letscher and Zomorodian [2]. Persistent homology provides
a well understood codification of complicated geometric information by using some methods of algebraic
topology. A filtration of a complex K is a nested sequence of subcomplexes

P=KocKiEK2€...EKn=K.

A filtration of the complex can be obtained by a special function defined on it, which is called perfect
discrete Morse function and more efficient for the combinatorial purposes [3,4]..

The persistent homology group of K is the image of the homomorphisms between the homology groups
of the subcomplexes in its filtration such that these homomorphisms are induced by the inclusion maps.
Another method used in TDA is the discrete Morse theory. This theory provides more rapid and efficient
calculation of persistent homology groups by reducing the number of cells found in the filtration of K.

In this talk, we will mention basic theory of persistent homology and discrete Morse theory. We will
examine Mayer-Vietoris sequence for persistent homology in order to obtain topological features of
complicated data by analysing smaller components of it [7]. Furthermore, we will also show that the
existence of perfect discrete Morse functions on 2- and 3- dimensional manifolds gives perfect discrete
Morse functions on the components, so that the topological properties of the data can be obtained from
the topological properties of its smaller parts [5,6].
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