Matematika un datu zinatne

LU Studentu zinatniskais seminars
2024. gada 16.0ktobris

Janis Lazovskis

Printful + RTU Rigas Biznesa Skola .



levads: Profesionala pieredze

5 UNIVERSITY OF UNIVERSITY OF
2007 - 2073: %@ WATERLOO @ ILLINOIS CHICAGO

. NIVERSITY OF
2079 - 2024; EPFL
BERDEEN
2020 - ... : LATVIJAS RIGA BUSINESS SCHOOL A

9?% <& UNIVERSITATE Riga Technical University PRINTFUL



|zglitiba ASV un Kanada

e Bakalaura grads ka pilna laika darbs
e Magistra gradu matematika parasti izlaiz
e Doktora grads apvieno studijas un pétniecibu
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Description

From Fourier to Wavelets
Introductory Latin 2

Readings in Pure Mathematics
Algebraic Topology

Description

Academic Integrity Module
Differential Geometry

Groups and Representations
Topics in Geometry
Advanced Algebraic Geometry

Wint

Program:  Pure Mathematics, Master of Mathematics

Attendance: Full-Time

Course
PMATH
PMATH

Course Topic:

PMATH

Course Topic:

764

800
955

Term: 2.00

Status: Enrolment

Description

Algebraic Curves

Topics in Real and Complex Analysis
Riemann Surfaces

Topics in Geometry

Atiyah-Singer Index Theorem
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seminari

seminari

seminari

seminari

seminari

MATH 516 Second Abstract Algebra I
MATH 533 Real Analysis I
MATH 589 Teaching Mathematics
Ehrs: 10.00 GPA-Hrs: 10.00 QPts:
Spring 2015 - Chicago
Graduate College
Mathematics
MATH 517 Second Abstract Algebra II
MATH 535 Complex Analysis I
MATH 569 Adv Top In Geom&Diff Topology
MATH 596 Independent Study
Ehrs: 13.00 GPA-Hrs: 13.00 QPts:
Fall 2015 - Chicago
Graduate College
Mathematics
MATH 549 Differentiable Manifolds I
MATH 552 Algebraic Geometry I
MATH 595 Research Seminar
MATH 596 Independent Study
MATH 547 Algebraic Topology I
MATH 568 Topics Algebraic Topology
MATH 593 Graduate Student Seminar
Ehrs: 9.00 GPA-Hrs: 8.00 QPts:

Fall 2016 - Chicago
Graduate College
Mathematics

MATH 555

MATH 569

MATH 596

Ehrs:

Complex Manifolds II
Adv Top In Geom&Diff Topology
Independent Study
9.00 GPA-Hrs: 9.00 QPts:
Spring 2017 - Chicago

Graduate College

Mathematics
MATH 553
MATH 599

Ehrs:

Algebraic Geometry II
Thesis Research

9.00 GPA-Hrs: 4.00 QPts:



e Amata konteksts

D at u Zi n é't n e e Vajadzibas un atalgojums

e Situacija Latvija un arzemes

e Ka alternativa akademiskai karjerai




Ar datiem saistiti amati

Business Analyst /,.qicated

team

writing text
reports

MS Excel

business
insights

. ETL process
creating

PBI reports
SQL

Data Analyst

continuous update and
delivery

data
types

data transformations

Data

defining Engineer

structure

data integrity

measures, metrics,
indicators

database maintenance
Python

process
monitoring

inferring structure

forecasting

Data Scientist



Ar datiem saistiti amati

Senior Data Scientist - MLOps Engineer L] Bioinformatics Senior R Engineer (Clinical Data X
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Printful: Data Analytics & Science

Ikdienas darbi un atbildibas
e Creation and maintenance of PowerBI reports for other teams
e Deep dives, analytical reports on open questions
e Monthly, quarterly tasks and progress tracking

+

Riki un programmesana
e PowerBlI (datu savienoSana un vizualizacija)
e SQL (dazados rikos)
e Python, R, shell scripts
e Office tools (Google Docs, Sheets, Slides)
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Akademisks darbs vs Darbs uznémuma: Academia vs Industry

Academia positives

High autonomy

Innovative tasks, exploration

Direct impact on local people
Eventually high job security (EU, US)

Industry positives

Doing “real” work

Good (LV) / high (EU, US) salary
High level of activity
Reasonable job security

Academia negatives

Low job security (LV)

Aging, conservative system (LV)
Closed loop science

Medium (EU, US) / low (LV) salary
Bureaucracy

Industry negatives

Medium / low autonomy

Routine, repetitive tasks

Capitalist machine

Bureaucracy

Indirect impact

Academic achievements not valued



M ate m éti ka S e Algebriska topologija

e Persistent homology

p ét n | e CTb a e Applications of computational topology




Topologija un geometrija

Algebraic topology (algebriska topologija)
e Associating algebraic objects to topological spaces

Topological data analysis (topologiska datu analize)
e Associating topological characteristics to data

Computational geometry / computational topology
e Explicit descriptions of topological spaces

Feller et al /
MLD De Lara /
Dey-Wang




Persistent homology & dynamic data

Topological structure — algebraic structure
Topological simplification — matrix reduction
Topological features — multiset

{a) A filtered simplicial complex:
[d) We yead off the following invervals from the matrix B in (e}
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Otter et al



Applications to natural sciences

Neuroscience .
e The brain may be viewed as a directed graph -
e The clique complex is a topological space S
e Neuron activity gives time-dependent subgraphs "
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Ecology

e Species observations are in a high dimensional space
e Voids in this space create opportunity for takeover




1. Datu zinatne - c.® oo
. . <. LRO)
2. Matematika un topologija ‘e o.° ®
T Tt T
Avoti:

e  CVly, LinkedIn.com, Printful.com

e Allen Hatcher, Algebraic Topology

e Tamal Dey, Yusu Wang, Computational Topology for Data Analysis

e  Otter et al, A roadmap for the computation of persistent homology

e Reimann et al, Cliques of Neurons Bound into Cavities Provide a Missing Link between Structure and Function
e Conceigdo et al, An application of neighbourhoods in digraphs to the classification of binary dynamics

e Blonder et al, New approaches for delineating n-dimensional hypervolumes

slaidi pieejami jlazovskis.com/talks


https://pi.math.cornell.edu/~hatcher/AT/AT.pdf
https://www.cs.purdue.edu/homes/tamaldey/book/CTDAbook/CTDAbook.pdf
https://doi.org/10.1140/epjds/s13688-017-0109-5
https://doi.org/10.3389/fncom.2017.00048
https://doi.org/10.1162/netn_a_00228
https://doi.org/10.1111/2041-210X.12865

