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Vazeni porotcovia a mili sut’aziaci!

Po deviatich rokoch mame opét’ cest’ privitat vyber mladych slovenskych
a Ceskych matematikov a informatikov. Symbolicky je to v roku, kedy si nasa
fakulta pripomina 55. vyrocie svojho vzniku. SVOC 2018 tak zapada do koloritu
viacerych akcii, ktorymi chceme oslovit’ nasich studentov, absolventov, ale aj §i-
roki verejnost’ a propagovat’ tak prirodné vedy, matematiku a informatiku. Rok
2018 m4 pre Ceskt a Slovenski republiku este aj d'alsiu symboliku. V tomto roku
si pripomenieme 100 rokov od vzniku prvého spolo¢ného statu Cechov a Slovakov.
Je priznacné, ze matematické a informatickd komunita neprerusila svoje kontakty
ani po rozdeleni spolo¢ného statu a na vsetkych trovniach a vo vSetkych veko-
vych kategdriach nadalej podporuje intenzivnu spolupracu. Aj mlada generacia
ma tak moznost’ kazdorocne navzajom konfrontovat’ svoje vysledky, nadvizovat’
nové kontakty a spoznavat nové ¢asti Ceska a Slovenska.

Sucasny dynamicky rozvoj spolo¢nosti neustale posiliiuje vyznam réznych
vednych oblasti, ktoré sa nezaobidu bez podpory matematiky. Este intenzivnejsie
je badatelné prenikanie informatiky do nasho kazdodenného zivota. Matematici
a informatici tak, okrem podnetov takpovediac z vlastného vnutra, riesia aj mno-
zstvo problémov, ktoré su potrebné pre napredovanie d’alsich disciplin. Zdalo by
ziakov a $tudentov vsetkych stupriov. Zial nie je tomu vzdy celkom tak. O to
viac nas tesi, ze sa stale ndjde dost’ mladych a talentovanych Studentov, ktori sa
nielen venuju studiu spominanych disciplin, ale snazia sa aj hlbsie preniknit’ do
jednotlivych problémov a hladaji nové pristupy a objavuji nové riesenia.

Je znédme, Ze matematika (a podobne to je aj s informatikou) je podobné
hudbe. Matematika a informatika sa rovnako ako hudba zvec¢nuji pomocou abs-
a len méalokomu je sudené, aby priamo z neho dokazal precitit’ celtl krasu zachy-
teného diela. Hudba sa stava pristupnejsou vd’aka koncertom, v matematike a
informatike tato tlohu plnia roézne typy prezentacii. Preto chcem vsetkjm tcast-
nikom SVOC 2018 popriat, aby sa im ich vystipenia vydarili v stilade s ich pred-
a popularizovali vysledky svojej prace. Stcasne sutaziacim i ¢lenom pordt pra-
jem prijemny pobyt na nasej fakulte a v naSom meste, a tiez im Zeldm mnozZstvo
inspirujucich chvil aj mimo samotnej stitaznej prehliadky.

V Kosiciach dnia 21. maja 2018

doc. RNDr. Gabriel Semanisin, PhD.
dekan Prirodovedeckej fakulty Univerzity P.J. Safarika
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Program studentskej vedeckej konferencie

Stvrtok 24.5.
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20:00 - 21:30

Piatok 25.5.
7:00 — 800
8:30 - 9:00
9:00 - 12:50
11:50 - 13:30
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18:00 - 21:30

Sobota 26.5.
7:00 - 8:00
9:00 - 10:00
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Harmonogram v jednotlivych sekciach

Sekcia M1+4+M2 Budova PLATON, miestnost’ AP0OS2

Matematicka analyza — tedria funkcii a funkénych priestorov, tedria
diferencialnych a integralnych rovnic

9:00 Measures on noncompactness of Sobolev embeddings

Ondfej Bouchala. ... ... ... .. 17
9:20 Two-dimensional Dirac operator with translationally

invariant magnetic field

Marie Fialova...... ..o 17
9:40 Niekolko vysledkov k Olivierovej vete

Miriam KIeinova . ... 18
10:00 Bounds on resonant frequencies of vibrational systems

Tereza Kurimaiova . ....... ..o 18
10:20 Fyzikalne pole v kontexte Helmholtzovej dekompozi¢nej

vety

Zuzana OntkoviCova . ... 19
10:40 prestavka (miestnost' AP0S1)
11:10 Basic functional properties of certain scale of

rearrangement-invariant spaces

Hana Turinova. ... 19
11:30  On some hierarchies of discontinuous functions

David Uhrik . ... 20
11:50 Spectral analysis of quantum nanoribbons

Katefina Zahradova.............. i, 20

Sekcia M3+M4 Budova PLATON, miestnost’ APOS3

Teoria pravdepodobnosti a matematicka Statistika, ekonometria a fina-
néna matematika

9:00 Vplyv korelacie medzi faktormi na ceny dlhopisov v

dvojfaktorovych short rate modeloch

Z0Za0a GITOVA . . oo e et 22

9:20 Vyhladavanie podozrivych firiem: metéda obalky dat

Matej HladiS. .. ..o 22
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9:40 Usmevné nezrovnalosti pri cenach opcii
Barbora Klemova ......... ... 23
10:00 Stochastic reconstruction of inhomogeneous point
patterns
Katefina Konasova. .......... ... 23
10:20 Modeling and simulation of 3D random tessellations with
predefined interactions
Filip Seitl. . ... o 24
10:40 prestavka (miestnost AP0S1)
11:10 Neuplné vzorky z Poissonova rozdéleni
Ondie] Zeman . ...t 24
Sekcia M5+M6 Budova PLATON, miestnost’ AP0S5

Matematické Struktury — algebra, topoldgia a geometria, tedria grafov
a kombinatorika

9:00

9:20

9:40

10:00

10:20

10:40
11:10

11:30

11:50

Lahké hrany v rovinnych grafoch s danou duilnou vahou

Katarina CeKanova. . . ....oern e 27

Graphs based on Sidon sets
Peter FratriC. ... ... 27

Quotients in Algebraic Geometry
Jakub Kopfiva. ... 28

Ohodnoceni grafua
Tomas Michna ....... ... ... e 28

Small irreducible snarks and their generalizations
Jozef Rajnik ... 29

prestavka (miestnost’ AP0S1)
Sufficient conditions for embedding trees
Vaclav Rozhoml........ .. 29

Lokalna vnoritelnost griap a IP lip do koneénych IP lip
Martin VodiCka . ....... .o 30

Composition of quadratic forms over number fields

Kristyna Zemkova. ... ... .o 30
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Sekcia M7+MS8 Budova PLATON, miestnost’ AP0S6
Aplikovana matematika — numericka analyza, matematické modely dy-
namiky
9:00 Optimalizace geodetik a zpracovani lokaliza¢nich map z
akustické emise
Petr Galis. ... ... 33
9:20 Proporcionalna reprezentacia a paradox neucasti
Richard Glankovic ....... ... ... i 33
9:40 Inflow-implicit /outflow-explicit metédy na rieSenie
parcialnych diferencialnych rovnic
Be. Lenka Hrapkova ... 34
10:00 Theory of balanced densities and detection of interaction
range in vehicular traffic
Zuzana SzabOVA . . ........ 34
10:20 Evaluation of Information-Theoretic Measures in Echo
State Networks on the Edge of Stability
Miloslav Torda...........oo o 35
10:40 prestavka (miestnost’ AP0S1)
11:10 Metody hraniénich prvku vyssich rada
David UICAK .. ... e 35
11:30 Numerical solution of traffic low models
LukaS Vacek ... 36
11:50 Obycejné diferencialni rovnice ve slovnich tlohach
Jana Zuzandkova. ....... ... ... 36
Sekcia 11+12 Budova ARISTOTELES, miestnost’ AAOS1

Teoreticka informatika, umela inteligencia

9:00

9:20

9:40

Hitting paths in graphs

Radovan Cerveny ..............oeiuueiineiiaiieeiiaaeaen.. 38
Algoritmy postupného zlepSovania ucenia sa v pocitacovej
hre “Flappy bird”

Martin Glova . ... 38

Diacritics Restoration using Deep Neural Networks
Andrej Hucko. . ... 39
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10:00 Fast density-based downsampling of cytometry data
Martin Nemcek . ... 39

10:20 Dynamic weighted majority in ensemble learning
Peter Pavlik ... .o 40

10:40 prestavka (miestnost’ AA0S2)
11:10 Deep Neural Networks for Fashion
Monika SVaralova .. ..........oouuneire i 40

11:30 Cache-efficient Representation of Separable Graphs
Jakub Tétek . ... ..o 41

Sekcia 13 Budova ARISTOTELES, miestnost’ AA0S3

Pocitacova grafika a pocitacové videnie

9:00 Automated segmentation of brain gliomas using
convolutional neural networks

Stefan GrivalSKy . .........coiuiiie e 43

9:20 Depth in the visual attention modelling from the
egocentric perspective of view

Miroslav Laco. ... ..o 43
9:40 Identifikacia stalaktitov v 3D modeli jaskyne Domica

Antonia MatiSova . ... 44
10:00 OMR metédy pre edukacny softvér

Jakub Rodak ...... ..o 44
10:20 Stereoskopicky systém pre navigaciu auta

Patrik Ziak . ... 45

10:40 prestavka (miestnost’ AP0OS1)

Sekcia 14 Budova ARISTOTELES, miestnost’ AAOP1

Aplikovana informatika a softvérové inzinierstvo

9:00 Generovanie geometrickych tloh
Patrik Bak. ... ..o 47

9:20 Sequence based classification of bacteriophages
Andrej Balaz ... 47
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9:40

10:00

10:20

10:40

11:10

11:30

11:50

12:10

12:30

Synchronizované riadenie pomocou viackanalového
radiového systému

Boris Cucor. ... ..o 48
Abstraction of Users’ Footprints in the Domains without
Explicit Categories

Veronika Gondova ... 48

A virtual playground for DEECo applications
Danylo Khalyeyev...... ... 49

prestavka (miestnost’ AP0S1)

Approximate Abundance Histograms and Their Use for
Genome Size Estimation

Mario Lipovsky . ... 49
Komponentové a udalostami riadené programovanie
zariadeni na platforme Arduino

Patrik Pekarcik ... 50

Detekcia malvéru pomocou DNS udajov

Martina Pivarnikova . ... 50

Detekce anomalii v provozu IoT siti

Dominik Soukup ... 51
Model optimalizacie rozvrhu uloh klastra pre HPCC s
ohlPadom na spotrebu elektrickej energie

Martin Trnik. . ... 52
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Ubytovanie

Ubytovanie je pre ucastnikov zabezpecené v Institute vzdelavania veterinarnych
lekérov v Kosiciach.

Adresa

Institat vzdelavania veterinarnych lekarov
Cesta pod Hradovou 13/A
041 77 Kosice, Slovenska republika

Kontakt

e 055/79 691 11

e ivvl@ivvl.sk

Doprava

e Autobusy 16, 29

e Zastavky Polianska, Atleticka

Kostolianska cesta

KASSER

12
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Miesto sufaze

Adresa

Areal Filozofickej fakulty Univerzity P. J. Safarika
Moyzesova 9
040 01 Kosice, Slovenska republika =)

Doprava

e Autobus 12

e Elektricky 2, 7, R3, R4

e Zastavky Hlavna posta, Slovensky rozhlas

Aula Kostlivého AKOA7
- slavnostné otvorenie

oyAugwzi
eAosazAop

@ Budova ARISTOTELES
- informatické sekcie

P Budova PLATON
- matematické sekcie

@ Budova SOKRATES
- obed a vyhlasenie

vysledkov

ouAugwzni
enosazAop

(m Budova MINERVA - kaviare
LA

Dr. Kostlivého Dr. Kostlivého
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Exkurzia

Potulky mestom Kosice

Kosice dnes, Kosice v Ceskoslovensku, Kosice v Raktisko-Uhorsku: spoznajte naj-
vicsie dominanty mesta, to najkrajsie z jeho historie a najznamejsie osobnosti.

Steelpark

Kto sme? Sme parkom vedy a zadbavy. PrindSame malym i velkym zaZitok zo spoz-
navania. Chceme, aby deti a mladez pri skiimani vedeckych hypotéz a overovani
technickych a prirodnych zakonitosti napredovali, aby sa nenudili, ale zabavali.

k41 Steelpark

PARK YEDVY

14
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Sekcia M1+M2

Matematicka analyza

Teoria funkcii a funkénych priestorov

Teoria diferencialnych a integralnych rovnic

Porota

prof. RNDr. Jozef Dobos, CSc.
doc. Mgr. Richard Kollar, PhD.

Giselle Antunes Monteiro

Budova Platén
Miestnost’ AP0S2
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Measures on noncompactness of Sobolev
embeddings

Ondrej Bouchala
UK, Praha, Matematicko-fyzikalni fakulta

V této praci se zabyvam mirou nekompaktnosti Sobolevovskych vnofeni. Mira
nekompaktnosti je definovana pro libovolny spojity operator 7' : X — Y mezi
dvéma Banachovymi prostory X a Y jako S(T) := inf{r > 0: T(Bx) je mozné
pokryt koneéné mnoha koulemi o poloméru r}. Jednoduse se dé ukazat, ze 0 <
B(T) < ||T a ze S(T) = 0, pravé kdyz je T' kompaktni operator.

Ve svém c¢lanku mij vedouci prof. Stanislav Hencl dokézal, Ze pro znamé vnoteni
Wé“ P(Q) — LP"(Q), kde kp je mensi neZ dimenze, plati, #e jeho mira nekom-
paktnosti se rovna jeho normé. Prof. Edmunds polozil dotaz, zdali nahodou néco
podobného neplati i pro Lorentzovy prostory.

Ja ve své praci dokazu, ze za jistych predpokladt je mira nekompaktnosti vno-
feni jednoho prostoru funkci do druhého rovna jeho normé. Toto tvrzeni pouziji
na zobecnéni zminéného vysledku pro ptripad Lorentzovych prostorii. Konkrétné
ukazu, ze mira nekompaktnosti vnoreni

WELP(Q) — LP(Q)
pro vhodna p a ¢ je rovna jeho normé.

Vysledky prezentované v této SVOC hodlam uplatnit jako svou diplomovou praci.
V soutézi SVOC ani dalsich podobnych soutézich dosud zadny z téchto vysledki
uplatnén nebyl.

Two-dimensional Dirac operator with
translationally invariant magnetic field

Marie Fialova
CVUT, Praha, Fakulta jaderna a fyzikalné inzenyrska

We study the spectral properties of the Dirac operator with magnetic field that
besides other physical systems effectively describes the low-energy Dirac fermi-
ons in graphene, the two-dimensional configuration of graphite. Assuming solely
translationally invariant fields, the operator is decomposed into a direct integral,
which is a useful tool for spectral analysis and as such is discussed in the first
part of this thesis. First of all we are interested in existence of discrete eigen-
values of the so-called fibres of the original operator, since they can be used for
construction of wave packets with small dispersion in the direction of its move-
ment, i.e. in the direction of the translational invariance for the Dirac operator

17
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itself. Moreover, they are dispersionless in the perpendicular direction. We show
the existence of such states for fields generated by a magnetized strip. In fact we
are able to prove that in the case of the strip precisely parallel to the graphene
sheet, the wave packets can propagate only in one direction (unidirectional wave
packets). We illustrate the qualitative analytically obtained results by numerical
approximation.

Niekolko vysledkov k Olivierovej vete

Miriam Kleinova

UPJS, Kosice, Prirodovedecka fakulta

V standardnom kurze matematickej analyzy sa student stretne s kritériom na-
oo

zvanym Olivierova veta: ak »_ a, je konvergentny rad s nezdpornymi ¢lenmi a
n=1

postupnost (a,)° je nerasttica, potom hm na, = 0. Opacnu implikiciu v po-
vodnej Olivierovej vete vyvratil Abel, ktory naviac ukazal nemoznost existencie
takéhoto kritéria konvergencie radov. V préaci sa zaoberame niekolkymi zovSe-
obecneniami Olivierovej vety roznymi smermi, napr. oslabenim monoténnosti,
¢i nezapornosti postupnosti. Okrem iného najdeme charakterizaciu nekone¢nych
¢iselnych radov, ktoré vyhovujua tvrdeniu Olivierovej vety. Tato charakterizacia
zahfna aj Abelov kontrapriklad k pévodnému Olivierovmu tvrdeniu.

Bounds on resonant frequencies of vibrational
systems

Tereza Kurimaiova

CVUT, Praha, Fakulta jaderna a fyzikalné inzenyrska

The Laplacian is a very important operator with many applications. First we
show its importance in the musical theory. Then we define the self-adjoint Di-
richlet Laplacian on bounded domains using the quadratic forms and state some
of his spectral properties. Applying the min-max principle and using the shrin-
king or parallel coordinates we obtain two upper bounds for the first eigenvalue of
the Dirichlet Laplacian on simply-connected domains. Moreover we introduce our
own upper bound for particular, not simply-connected domains. Finally we apply
the obtained bounds to some special shapes of simply-connected domains, com-
pare them and subsequently we show examples of behavior of our bound on the
particular, not simply-connected domains created from the domains introduced
before. The results presented in this competition were defended as a bachelor’s

18
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degree project. They were not used in the SVOC or any other competition before.

Fyzikalne pole v kontexte Helmholtzovej
dekompozicnej vety

Zuzana Ontkovicova

UPJS, Kogice, Prirodovedecka fakulta,

Tato diplomovéa praca sa v prevaznej miere venuje Helmholtzovej dekompozicnej
vete. Na zaklade nej vieme vektorovt funkciu spliajicu podmienky vety rozlozit
na dve zlozky, a to solenoidalnu s nulovou divergenciou a nevirivi s nulovou rota-
ciou. Cielom préace je obsiahnut teoreticky zéklad, ktory si odvodenie, vyslovenie
¢i néasledna aplikicia tejto vety vyzaduju a ukézaf jej pouzitie na konkrétnych
prikladoch. V préci tiez poukazujeme na nejednoznacnost zloziek rozkladu fun-
kcie vo vete pre ohranicenti oblast. Navrhneme podmienky, ktor e mozu tato
nejednoznacnost odstranit a tie nasledne experimentélne overime na konkrétnych
prikladoch. V praci tiez uvadzame priklady, ktoré maju aj fyzikalnu interpretaciu,
a to v oblasti fyziky elektromagnetického pola a hydrodynamiky.

Basic functional properties of certain scale of
rearrangement-invariant spaces

Hana Turcinova
UK, Praha, Matematicko-fyzikalni fakulta

Let X be a rearrangement-invariant function space. Then for a > 0 we define X,
a set of measurable functions on (R, u) such that function u is element of X, if

and only if H(|u!0‘)** (t)a ZOm(R) is finite. We study basic properties of the set
X(0,u(R
for various scales of a: Banach function space, fundamental function, associate

space, embeddings.

The motivation for studying such spaces stems from the recent manuscript So-
bolev embeddings, rearrangement-invariant spaces and Frostman measures by A.
Cianchi, L. Pick and L. Slavikova (not yet published), in which these spaces play
a crucial role in characterization of optimal target spaces for Sobolev trace em-
beddings and, more generally, Sobolev embeddings involving Frostman measures.

Text was prepared for SVOC and it is not connected with the author’s Master
thesis. It was prepared solely by the author under the supervision by prof. Pick.
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On some hierarchies of discontinuous functions
David Uhrik
UPJS, Kogice, Prirodovedecka fakulta,

Discontinuous functions arise naturally in many parts of mathematics. One of the
oldest hierarchies of discontinuous functions is the Baire hierarchy, introduced by
Baire in 1899. By slightly modificating the Baire hierarchy we can get a diffe-
rent sequence of classes of functions called the Young hierarchy, introduced by
Young in 1910. In this paper we make an overview of these hierarchies, mainly in
the setting of perfectly normal topological spaces. Then we express these classes
as compositions of simpler ones. Lindenbaum successfully proved many results
concerning the aforementioned classes, later Cichon et al. generalised one of the
theorems and simplified its proof. We further generalised their results and added
our own observations. In the end we try to introduce a new kind of convergence
and also its hierarchy, then prove some of its properties and that it is indeed
different from the classical ones.

Spectral analysis of quantum nanoribbons

Katefina Zahradova

CVUT, Praha, Fakulta jaderna a fyzikalné inzenyrska

This work is essentially identical to author’s Master’s thesis. It investigates the
generalization of several theorems about the spectral behaviour of the Laplace—
Beltrami operator with Dirichlet boundary condition on quantum nanoribbons
to arbitrary dimension as well as finding the spectrum of the (curved) Mobius
strip. The notion of a quantum ribbon in an arbitrary dimension is introduced
along with the proper definition of the quantum Hamiltonian for such strips.
Theorems about the localization of essential spectrum for asymptotically flat
strips, about bound states in bent strips and the Hardy inequality for twisted
strips are presented. The spectrum of the Mobius strip is tackled in three different
models both analytically and numerically, with comparisons of the results. We
prove the norm-resolvent convergence in the thin strip limit for two of these
models. The main result of author’s Bachelor’s thesis “Relatively parallel frame
for curves in any dimension”, which was awarded 3rd place on SVOC 2017, is
used for the definition of quantum ribbons.
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Sekcia M3+M4

Tedria pravdepodobnosti a matematicka
Statistika

Ekonometria a finanéna matematika

Porota

doc. RNDr. Ivan Zezula, CSc.
RNDr. Matts Maciak, PhD.
Mgr. Lenka Filova, PhD.

Budova Platén
Miestnost’ AP0S3
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Vplyv korelacie medzi faktormi na ceny
dlhopisov v dvojfaktorovych short rate
modeloch

Zuzana Girova

UK, Bratislava, Fakulta matematiky, fyziky a informatiky

V naSej praci sa venujeme modelovaniu okamzitej tirokovej miery. Cielom je nume-
ricky a analyticky zistit, aky vplyv méa korelacia medzi faktormi v dvojfaktorovom
short rate modeli na ceny dlhopisov a vynosové krivky. Pracu mozeme rozdelit na
teoreticki a praktickn ¢ast. V teoretickej ¢asti uvadzame zékladné pojmy v mode-
lovani okamzitej irokovej miery a najznamejsich predstavitelov jednofaktorovych
modelov. Dalej sme triedu modelov rozsirili o dvojfaktorové modely, v ktorych
nas zaujima vplyv koreldcie. Pozornost sme upriamili na dvojfaktorovy Vasickov
model a dvojfaktorovy Fong-Vasickov model. Nakoniec uréime rad konvergencie
pre vSeobecny dvojfaktorovy model.

V praktickej casti predstavujeme kalibraciu Konvergencného modelu Vasickovho
typu. Kalibraciu modelu testujeme najprv na simulovanych datach, potom spus-
time algoritmus na realne data.

KlIiéové slova: trokova miera, model okamZitej tirokovej miery, korelacia, ka-
libracia

Vyhladavanie podozrivych firiem: metéda
obalky dat

Matej Hladis

UK, Bratislava, Fakulta matematiky, fyziky a informatiky

Rozkradanie a korupcia pri verejnych zakazkach st stale diskutovanejsie témy v
nasej spolo¢nosti a tato praca pontka metédu na odhalovanie nekalych praktik
pri verejnych zédkazkach. Navrhli sme pouzit metédu obalky dat (DEA) na odha-
fovanie firiem podozrivych z rozkradania verejnych financii. DEA modely slaZia
na multikriteridlne porovnavanie jednotiek (decision-making units) na zaklade
vstupov ktoré spotrebuvaju, a vystupov ktoré produkuji. Nedostatkom tjchto
modelov je velké citlivost na spréavnu volbu vstupov a vystupov. Na odstrane-
nie tohto nedostatku sme pre aditivny model vytvorili metédu na volbu vstupov
a vystupov z danych mnozin potencialnych vstupov a potencidlnych vystupov.
Navrhli sme aj rozsirenie metody pre pripad, ze je k dispozicii iba mnozina po-
tencidlnych atribttov a nie je zname, ktoré z nich sa vstupy a ktoré vystupy.
Aditivhy DEA model s navrhovanym vylepsenim sme pouzili na analyzovanie
188 stavebnych firiem, ktoré vyhrali aspon jedno verejné obstaravanie s predme-
tom: Stavebné prace na stavbe budov pre volny ¢as, Sport, kultiru, ubytovanie a
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reStauracné stravovanie. Vysledky sme porovnali s expertnym vyberom vstupov
a vystupov a s metédu group lasso aplikovanou v DEA, ktord tiez slizi na volbu
vstupov a vystupov.

Usmevné nezrovnalosti pri cenach opcii

Barbora Klemova

UPJS, Kogice, Prirodovedecka fakulta,

Medzi ddlezité charakteristiky vynosov akcii patri ich volatilita. Okrem priameho
vypoc¢tu z historickych vynosov akcie ju vieme vypocitat aj z cien opcii, jed-
ného zo zakladnych typov finanénych derivatov. Za predpokladu platnosti Black-
Scholesovho modelu - znameho a pouzivaného matematického modelu ocenovania
opcii, sme v praci z cien opcii vypocitali implikovant volatilitu akcie. Vyhodou
tejto metddy je vyuzivanie iba stcasnych dat. Analyzovali sme historické data
opcii na akcie vybratych spolo¢nosti, ktoré st z roznych oblasti podnikania, za
poslednych 5 rokov. Pre konkrétnu akciu sme vsak empiricky nedostali iba jednu
volatilitu, ako to predpoklada spominany model. Volatilita akcie sa meni v zavis-
losti od realiza¢nej ceny a maturity opcie. Vznika takzvana ismevné nezrovnalost.
Nase data potvrdzuja, ze implikovana volatilita ako funkcia realiza¢nej ceny je
najstrmsia pre maly pocet dni do maturity a s rastiicim poc¢tom dni do maturity
sa strmost zmiernuje. Tato vlastnost sme vyuzili na zostrojenie investi¢nej straté-
gie pre kiipne a predajné opcie. Venovali sme sa najmé stratégii pre in-the-money
kipne opcie: investor kipi in-the-money ktipnu opciu s nizSou realiza¢nou cenou
a preda in-the-money kiipnu opciu s vyssou realizac¢nou cenou, pricom obe opcie
maji rovnaky pocet dni do maturity. Uplatnenim stratégie vo vsetkych firmach,
tato investicia priniesla investorovi v priemere kladny vynos. Vynimkou je retazec
obchodnych domov Walmart.

Stochastic reconstruction of inhomogeneous
point patterns

Katerina Konasova

UK, Praha, Matematicko-fyzikalni fakulta

Point procesess serve as stochastic models for locations of objects that are ran-
domly placed in space, e.g. the locations of trees of a given species in a forest
stand, epicenters of earthquakes or positions of defects in industrial materials.

Stochastic reconstruction is an algorithmic procedure providing independent re-
plicates of point process data which may be used for various purposes, e.g. testing
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statistical hypothesis. The main advantage of this technique is that we do not
need to specify any theoretical model for the observed data, only the estimates
of selected summary characteristics are employed.

Main aim of this work is to discuss the possibility of extension of the stochas-
tic reconstruction algorithm for inhomogeneous point patterns using the direct
method of minimization of the energy functional. Our major contribution is the
simulation study on which we will demonstrate that obvious modifications of the
algorithm that can be found in literature are not enough to produce point patterns
that actually correspond to the observed data. Moreover, practical application of
the modified stochastic reconstruction algorithm will be given.

This work has been supported by the Charles University Grant Agency, project
no. 472217.

Modeling and simulation of 3D random
tessellations with predefined interactions

Filip Seitl
UK, Praha, Matematicko-fyzikalni fakulta

The motivation for this work comes from physics, when dealing with microstruc-
tures of polycrystalline materials. An adequate probabilistic model is a three-
dimensional (3D) random tessellation. The original contribution of the author is
dealing with the Gibbs-Voronoi and Gibbs-Laguerre tessellations in 3D, where
the latter model is completely new. The energy function of the underlying Gibbs
point process reflects interactions between geometrical characteristics of grains.
The aim is the simulation, parameter estimation and degree-of-fit testing. Mat-
hematical background for the methods is described and numerical results based
on simulated data are presented in the form of tables and graphs. The interpre-
tation of results confirms that the Gibbs-Laguerre model is promising for further
investigation and applications. The thesis is a part of the authors diploma thesis
which examines more types of the energy function and tends to model a real
microstructure data of metals.

Neuplné vzorky z Poissonova rozdéleni
Ondrej Zeman
UK, Praha, Matematicko-fyzikalni fakulta

Tématem této prace je zkoumani netplného vzorku z Poissonova rozdéleni, coz
je ¢ast nahodného vybéru z Poissonova rozdéleni, ve které chybi nulova pozo-
rovani. Cilem je odhadnout velikost ptvodniho ndhodného vybéru a parametr
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A z Poissonova rozdéleni. Nejdiive se zaméruji na odvozeni tii riznych druhi
bodovych odhadt téchto parametri a popisuji jejich zakladni vlastnosti. Druha
kapitola obsahuje simulace, ve kterych jsou odvozené odhady porovnavany na za-
kladé odhadii relativniho vychyleni a relativni stiedni ¢tvercové chyby. Nakonec
jsem se v posledni kapitole vénoval asymptotickym vlastnostem téchto odhadt,
kde jsem kladl diraz na odvozeni jejich konzistence. Tento text je podmnozi-
nou moji bakalarské prace. Oproti této praci zde chybi ovsem nékteré vlastnosti
odhadt a nékteré simulace. Mym pfinosem v této praci je porovnani postupt
ze dvou ¢lanki u podminénych odhadt a vyjasnéni rozdild mezi témito clanky,
podrobnéjsi rozepsani odvozeni odhadi a vlastni simulace, kde jsem porovna-
val odhady na kone¢nych nahodnych vybérech. Nakonec jsem ve treti kapitole
dokazal konzistenci nepodminéného a modifikovaného odhadu.
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Lahké hrany v rovinnych grafoch s danou
dualnou vahou

Katarina Cekanova

UPJS, Kogice, Prirodovedecka fakulta,

Cielom tejto prace bolo skiimat strukturalne vlastnosti rovinnych grafov s §(G) >
2, p(G) > 3 a danou dudlnou vahou. V roku 1955 Kotzig dokazal, ze kazdy 3-
suvisly rovinny graf obsahuje hranu, ktorej stcet stupnov koncovych vrcholov je
najviac 13. Borodin v roku 1989 rozsiril tento vysledok na normalne rovinné mapy
(t.j. rovinné grafy s 6(G) > 3 a p(G) > 3) a Jendrol popisal presné typy hran v
takychto grafoch.

Ak zmensime hodnotu 6(G) na 2, tak graf G nemusi nutne obsahovaft lahka hranu.
Ak v8ak k podmienke 6(G) > 2 priddme podmienku na obvod grafu (¢(G) > 5),
G uz bude obsahovat hranu vahy najviac 7.

Autori Hudak, Macekova, Madaras a Siroczki sktimali vzfah medzi minimalnym
stupnom vrcholov, stien a minimalnou vahou hran a miniméalnou dualnou vahou
grafu. Podarilo sa im ukézat, pre ktoré parametre st odpovedajice triedy grafov
neprazdne, resp. prazdne. To nas inspirovalo k preskiimaniu Struktary hran v
suvislych rovinnych grafoch s §(G) > 2 a danou duédlnou védhou w*(G) a urcili
sme presné typy hran pre dani w*(G).

Pre suvislé rovinné grafy s §(G) > 2, so stenami velkosti aspon 3 a duélnou vahou
aspon 9 sa nam podarilo dokazat nasledovné: ak w*(G) > 9, tak G obsahuje hranu
typu (2,10) alebo (3,4); ak w*(G) > 10, tak G obsahuje hranu typu (2,10) alebo
(3,3); ak w*(G) > 11, tak G obsahuje hranu typu (2,6) alebo (3,3); ak w*(G) > 14,
tak G obsahuje hranu typu (2,6), a napokon ak w*(G) > 15, tak G obsahuje hranu
typu (2,4). Navyse, vSetky uvedené hranice st najlepsie mozné.

Graphs based on Sidon sets
Peter Fratric

STU, Bratislava, Stavebna fakulta

In this article we will construct several infinite classes of graphs of given degree
d and diameter two. As a special case of our approach we will create new way
of constructing graphs with the same parameters as Brown graphs, manifesting
an interesting combinatorial connections between finite projective geometries and
difference sets. The order of all our graphs will surpass the lower bound deduced
from Brown graphs and gaps between prime numbers. By simple extension of our
approach we will also provide a new way of constructing (d, 6)-cages.
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Quotients in Algebraic Geometry

Jakub Kopriva

UK, Praha, Matematicko-fyzikalni fakulta

This text deals with existence and properties of quotients in two different, but
related settings within algebraic geometry. Firstly, we investigate under pushouts
of affine algebraic sets over infinite fields. The problem can be easily reduced to
asking when two types of subalgebras of a finitely generated algebra are finitely
generated. We give a complete description of finitely generated subalgebras of
one type and use it to show that some special subalgebras of the other type
are finitely generated, we also examine local properties of algebras arising as
pullbacks. Secondly, the text regards the existence of pushouts of affine schemes.
We give some sufficient conditions, treat some examples, and show connection
with the first problem. The material presented in the text will form a part of
author’s Master thesis, it has not been submitted for any comptetion prior to
this. To the best of author’s knowledge, the material presented in the first section
is new and the results in the second section generalize and complement cited
references.

Ohodnoceni grafa
Tomas Michna

VSB-TU, Ostrava, Fakulta elektrotechniky a informatiky

Tato prace se zabyva 3-pravidelnymi a 4-pravidelnymi grafy s rozsifenym hen-
dikepovym ohodnocenim. V prvni ¢asti zminujeme nezbytné terminy z teorie
grafi, spolu se znamymi vysledky z oblasti r-pravidelnych grafii s rozsifenym
hendikepovym ohodnocenim. V druhé c¢asti uvadime vlastni véty o neexistenci
3-pravidelnych a 4-pravidelnych grafii s rozsitenym hendikepovym ohodnocenim
na malém poctu vrchold. Jednim z hlavnich pfinosi prace je dokazani dvou do-
sud nepublikovanych vét o existenci 3-pravidelnych grafii s rozsifenym hendike-
povym ohodnocenim, kde pocet vrcholli je ndsobkem osmi a dale existence 4-
pravidelnych grafu s rozsifenym hendikepovym ohodnocenim, kde pocet vrchold
je nasobkem dvanacti. Dikazy obou vét jsou vedeny konstruktivné. Dalsi ka-
pitolou kterou v praci uvadime, je popsani vlastniho polynomialniho algoritmu
pro hledani vSech r-pravidelnych grafii s rozsitenym hendikepovym ohodnocenim.
Tento algoritmus lze modifikovat a vyuzit pro hledani r-pravidelnych grafi s hen-
dikepovym ohodnocenim. V zavéru prace uvadime skalovatelnost algoritmu pti
paralelnim vykonavani. Algoritmus jsme implementovali v jazyce C++11. Tato
prace je soucasné i autorovou bakalarskou praci a nikdy predtim nebyla podana
do soutéze SVOC ani do jiné soutéze.
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Small irreducible snarks and their
generalizations

Jozef Rajnik

UK, Bratislava, Fakulta matematiky, fyziky a informatiky

We analyse the structure of all irreducible cyclically 5-connected snarks with up
to 36 vertices. Based on this analysis, we generalise certain individual snarks to
infinite families and construct a rather rich infinite class of cyclically 5-connected
irreducible snarks.

Sufficient conditions for embedding trees

Vaclav Rozhon

UK, Praha, Matematicko-fyzikalni fakulta

We study sufficient degree conditions that force a host graph to contain a given
class of trees. This setting involves some well-known problems from the area of
extremal graph theory. The most famous one is the Erd6s-Sés conjecture that
asserts that every graph with average degree greater than k£ — 1 contains any tree
on k + 1 vertices.

Our two main results are the following. We prove an approximate version of the
Erd6s-Sés conjecture for dense graphs and trees with sublinear maximum degree.
We also propose a natural refinement of the Loebl-Komlds-Sés conjecture and
prove it is approximately true for dense graphs.

Both results are based on the so-called regularity method. The second mentioned
result is a joint work with T. Klimosova and D. Piguet.

The manuscript is submitted as the authors Bachelors thesis. Most of the results
of the thesis will be published in a series of three papers, two of them are a joint
work with T. KlimosSova and D. Piguet. Authors contribution is in all three cases
proportional to the number of authors of the papers. The manuscript was not
used in any other competition.

29

10:20
APO0S5
Platén

11:10
AP0S5
Platén



Informainy bulletin SVOC 2018

Lokalna vnoritelnost grip a IP lap do
konec¢nych IP lap

Martin Vodicka

UK, Bratislava, Fakulta matematiky, fyziky a informatiky

V r. 1998 A.M.Versik a E.I. Gordon zaviedli vo svojom ¢lanku pojem grupy lo-
kalne vnoritelnej do koneénych grip. Dokazalo sa, Ze nie kazda grupa méa tuto
vlastnost, a preto bolo prirodzenym krokom zoslabif Strukttru, do ktorej sa sna-
zime grupu vnorit. Bolo dokézané, Ze kazda grupa sa dé lokalne vnorit do kone-
¢nych kvazigrap a aj konecnych lup. Tento vysledok zlepsil M. Ziman v r. 2005,
ked dokazal, Ze kazda grupa je lokdlne vnoritelna do koneénych tzv. IAA lap. My
sme sa od IAA lap posunuli este blizsie ku grupam, a to k IP lupam, ¢o s lupy,
ktoré spltiaji identitu (zy)y~! = y~!(yr) = 2. UkdZeme vieobecnejsi vysledok, a
to, ze kazda IP lupa, a teda aj kazd4 grupa, je lokdlne vnoritelna do konecnych
IP lip. Dokaz je konstruktivny, vyuziva Steinerove systémy trojic a nakoniec sa
problém prevedie na nie tazky problém z tedrie grafov, kde vyuZijeme aj Diracovu
vetu o tom, kedy méa graf hamiltonovskt kruznicu.

Composition of quadratic forms over number
fields

Kristyna Zemkova

UK, Praha, Matematicko-fyzikalni fakulta

The thesis is concerned with the theory of binary quadratic forms with coefficients
in the ring of algebraic integers of a number field. Assuming that the number field
is of narrow class number one, there is developed a theory of composition of such
quadratic forms. For a given discriminant, the composition is determined by a
bijection between classes of quadratic forms and a so-called relative oriented class
group — a group closely related to class group, in which the orientation of module
bases of the ideals is considered. Although similar results were obtained by other
authors, the approach and primarily the notion of relative oriented class group is
original. This part of the text has already been submitted for publication.

Furthermore, Bhargava cubes are generalized in such a way that the entries of a
cube can be taken from the ring of algebraic integers. By using the bijection from
the first part of the thesis, the composition of Bhargava cubes is proved in the
generalized case, and another description of composition of binary quadratic forms
is provided. These results were known over rational integers. Some generalizations
to Dedekind domains and also to arbitrary schemes were proved by other authors,
but their approach is more abstract and does not provide a direct insight into
the topic. Thus, the case of algebraic integers of a number field of narrow class

30

11:30
AP0S5
Platén

11:50
AP0S5
Platén



Informainy bulletin SVOC 2018

number one is author’s own work with original ideas, and it was not obtained by
simplification of the more general results.

Finally, a new description of narrow class group is given by the author; this
description easily yields the relationship between class group and narrow class
group of an arbitrary number field.

The text submitted to the competition is identical with author’s Master thesis.
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Optimalizace geodetik a zpracovani
lokaliza¢nich map z akustické emise

Petr Galis

CVUT, Praha, Fakulta jaderna a fyzikalné inZenyrska

V préci nadale rozvijime numericky model lokalizace zdrojt akustické emise (AE)
na realnych télesech zalozeny na vypoctu presnych geodetickych krivek na 3D
télesech, sestavenych z parametrizovanych povrchi. V numerickém feseni geode-
tickych rovnic je pouzito metody kone¢nych diferenci, metody Newton-Raphson
a metody prosté iterace. Pro urychleni vypoctu jsme navrhli rizna vylepsSeni a
optimalizace. V modelu je zahrnuta proménnéa rychlost sifeni akustickych vin a
pripad, kdy se geodetické kiivka musi vyhnout danym prekazkam. Téchto metod
je pouzito na realnych experimentech, konkrétné na hlinikové konvici a parnim
zésobniku. Vysledné lokaliza¢ni mapy AE, vyuzivajici principu délkovych (Al) ¢
¢asovych (At) diferenci, jsou zpracovany dvoudimenzionalnim jadrovym odhadem
hustoty pravdépodobnosti poc¢itaném pfimo na povrchu dvourozmérného zakii-
veného povrchu télesa, ¢imz obdrzime nejpravdépodobnéjsi oblasti zdroje AE.
Pouzivame umisténi piezo-keramickych AE snimaciti mimo hlavni ¢ast télesa, kde
zdroj hledame, jelikoz tato ¢ast mize byt nepristupna diky moznym vysokym tep-
lotam nebo radioaktivité, jako v pripadé monitorovani zavad v jaderné elektrarné.
Toto externi umisténi snimact miize vyustit v detekci rozptyleného ¢i utlumeného
AE signalu prochézejicim svary na prunicich povrchi. Proto jsou také testovany
rizné metody pro urceni co nejpresnéjsiho ¢asu pocatku AE signélu, coz je v
pripadé Al ¢i At lokalizace nezbytné.

Proporcionalna reprezentacia a paradox neucasti

Richard Glankovic
UPJS, Kosice, Prirodovedecka fakulta

Predmetom tejto prace si metédy proporcionélnej reprezentacie. Ich cielom je
pridelif poc¢ty kresiel jednotlivym strandm v parlamente tak, aby odzrkadlovali
poc¢ty hlasov, ktoré tieto strany ziskali vo volbach. V idedlnej situécii by pocty
kresiel mali byt v rovnakom pomere, ako po¢ty ziskanych hlasov. To vSak spra-
vidla nie je mozné dosiahnut, kedZe kresiel v parlamente je omnoho menej ako
odovzdanych hlasov vo volbéach.

Na riesenie tlloh proporciondalnej reprezentacie st pouzivané dve skupiny metdd:
met6dy volebného delitela a metédy volebnej kvéty. Slovenska republika pouziva
jeden z variantov metédy volebnej kvéty.

V tejto praci sa venujeme najméi takzvanému paradoxu netcasti. Ide o patologické
spravanie metédy volebnej kvoty, ked ziskanie jedného dodatoéného hlasu vo
volbach sposobi, ze dané strana strati jedno kreslo.
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Nedavno bolo ukazané, ze metdédy volebnej kvoty netrpia paradoxom netcasti,
ak sa pouzije nezaokruhlena kvéta. Pre zaokrithlené kvéty sme v pripade volieb
s dvoma stranami odvodili vztahy pre poé¢ty hlasov, ktoré vedu k paradoxu ne-
Ucasti. Pre volby s troma stranami sme vykonali pocitac¢ové experimenty, aby sme
odhadli pocet patologickych pripadov pri pouziti réznych typov kvot.

Téato praca je zaroven diplomovou pracou autora.

Inflow-implicit /outflow-explicit metdédy na
rieSenie parcialnych diferencialnych rovnic

Bc. Lenka Hrapkova

STU, Bratislava, Stavebna fakulta

Praca prezentuje rieSenie parcidlnych diferencidlnych rovnic pomocou moder-
nych numerickych metéd na logicky $tvoruholnikovych nerovnomernych sietach
v dvojdimenzionalnom priestore. Objektom skiimania prace je linearna rovnica
advekcie a jej rieSenie explicitnou, priamou implicitno-explicitnou (ang. inflow-
implicit /outflow-explicit method) a nepriamou-itera¢nou semi-implicitnou meté-
dou pre casovu diskretizaciu s vyuzitim metody konecnych objemov pre pries-
torovi diskretizaciu. V praci sa zameriavame na vyuzitie rozne skonstruovanych
nerovnomernych sieti a skiimame efektivitu viacerych metod urcéenych na vypocet
gradientu funkcie v reprezentacnom bode kone¢ného objemu. Cielom préce je pre-
pojit priamu implicitno-explicitni metddu s rekonstrukciou rieSenia na hranéch
za pomoci urcenia gradientu metddou najmensich stvorcov.

Theory of balanced densities and detection of
interaction range in vehicular traffic

Zuzana Szabova

CVUT, Praha, Fakulta jadernd a fyzikalné inzenyrska

Knowledge of an interaction range in particle systems, especially in vehicular
traffic could significantly contribute to modeling of traffic flow. Combination of
simulation methods, analytical predictions of headway distribution, and correla-
tion analysis led to several remarkable observations. We observe, that interaction
range depends on both resistivity and type of repulsive potential. Moreover we
introduce a novel method for detection of number of actively followed vehicles
based on perturbation function which gives results very similar to ones obtained
by correlation method. Beside that, significant progress has been made in theory
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of balanced density functions, which can be of help in derivation of distribu-
tion of clearances and multi-clearances in vehicular systems. Finally, hypothesis
of equality of variance and compressibility in the system with short-ranged and
middle-ranged repulsive potential has been tested to study whether wide spread
of the data in two-dimensional empirical fundamental diagram could be explained
by middle-ranged character of interactions.

Evaluation of Information-Theoretic Measures
in Echo State Networks on the Edge of Stability

Miloslav Torda

UK, Bratislava, Fakulta matematiky, fyziky a informatiky

Recent research has shown that an echo state network provides a viable model
in neuroscience and computational science. The feedback nature of the recurrent
layer makes optimal setting of the hyperparameters difficult and a subject of
great importance. Previous work has demonstrated that tuning the network to
operate near the phase transition between ordered and disordered state leads
to the maximization of performance and of global information transfer within
the reservoir. In this work we provide the theory and current state of the art
estimation method for continuous random variables of two information measures,
namely transfer entropy and active information storage, and we employ these
measures to study the directed information transfer within the reservoir. We
experiment with four datasets and show different behaviors of internal dynamics
in relation to the stability of the network and the presented task. We also look at
the complexity of neuron signals using Ragwitz—Kantz state space reconstruction
method in various settings. The results provide interesting and novel insights into
the computational properties of the echo state networks.

Metody hrani¢nich prvkua vyssich radua
David Ul¢ak
VSB-TU, Ostrava, Fakulta elektrotechniky a informatiky

Tato prace se zabyva variantou metody hrani¢nich prvka (BEM), vyuzivajici ne-
jen po ¢astech konstantni, ale po ¢astech polynomialni bazové funkce. Text zacina
struénym tvodem a nejpodstatnéjsimi zakladnimi pojmy. TTeti cast je vénovana
Gaussovym kvadraturdm a jejich specidlni varianté, Gauss-log kvadratute. Na-
sledné je diskutovana hrani¢ni integralni formulace okrajové tilohy pro Laplaceovu
rovnici ve 2D, a jeji numerické feseni pomoci BEM. V posledni kapitole je pak
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diskutovan postup pro implementaci p-BEM a provedeno jeji srovnani s klasic-
kou BEM na modelové tloze. Pravé implementace BEM vyssiho fadu a srovnani
s klasickym BEM je hlavnim cilem tohoto textu, ktery je zaroven diplomovou
praci autora a nikdy diive nebyl pfihlasen na SVOC & podobny druh soutéze.

Numerical solution of traffic low models

Lukas Vacek

UK, Praha, Matematicko-fyzikalni fakulta

Nase prace popisuje simulaci dopravnich tokid na silni¢nich sitich. Ty jsou pop-
sany parcialnimi diferencidlnimi rovnicemi. Pro numerické feseni nasich modelt
pouzivame nespojitou Galerkinovu metodu v prostoru a vicekrokovou metodu v
case. Tato kombinace metod je pro aplikaci na sité unikatni a vede na robustni
numerické schéma. Pro modelovani dopravniho toku pouzivame nékolik riznych
pristupt. Nas vysledny program tak musi umét fesit jak skalarni problémy, tak i
systémy o vice neznamych, popsanych parcidlnimi diferencialnimi rovnicemi prv-
niho i druhého fadu. Vystupem programu je zejména vyvoj hustoty dopravy v
case a v 1D prostoru. Jelikoz se jednd o fyzikalni veli¢inu, zavadime limitery,
které udrzuji hustotu v pripustném intervalu. Limitery dale zabranuji vytvoreni
oscilaci v numerickém feseni. To vSe probiha na dopravnich sitich. Musime tak
resit situaci na krizovatkach, ktera neni bézna. Hlavni kol je, aby stale platil
zékon zachovani celkového poctu vozidel projizdéjicich kiizovatkou. Toho dosah-
neme pomoci modifikace numerického toku pro kiizovatky. Vysledkem této prace
je srovnani vsech modelt1, demonstrace vyhod pouziti metody nespojitého Galer-
kina a ukazani vlivu limitert.

Obycejné diferencialni rovnice ve slovnich
ulohach

Jana Zuzanakova

MU, Brno, Prirodovédecka fakulta

V této bakalarské praci se vénujeme aplikacim obycejnych diferencialnich rov-
nic prvniho a druhého rfadu. Prace je rozclenéna do péti kapitol, pricemz kazda
z nich se zabyva jednim typem diferencialnich rovnic. Vybér typt rovnic je urcen
zvolenymi aplikacemi; prace se tedy zaméfuje na rovnice se separovanymi pro-
ménnymi, linedrni rovnice prvniho a druhého fadu, Bernoulliho rovnice a rovnice
exaktni. VSechny kapitoly maji stejnou strukturu, ve které je nejprve uvedena za-
kladni teorie ke konkrétnimu typu rovnice, nasleduje metoda feseni dané rovnice
a posledni ¢ast kapitoly tvori fesené slovni tlohy.
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Hitting paths in graphs
Radovan Cerveny

CVUT, Praha, Fakulta informa¢nich technologii

The problem of d-Patn VErTEX COVER, d-PVC lies in determining a subset F' of
vertices of a given graph G = (V| E') such that G\ F' does not contain a path on d
vertices. The paths we aim to cover need not to be induced. It is known that the
d-PVC problem is NP-complete for any d > 2. 5-PVC is known to be solvable in
O(5*n°M) time when parameterized by the size of the solution k. In this thesis

we present an iterative compression algorithm that solves the 5-PVC problem in
O(4*n°M)) time.

The results presented in this submission for SVOC will become a part of master’s
thesis and the results were not presented in any other SVOC competition or
similar competitions yet.

Algoritmy postupného zlepSovania ucéenia sa v
pocitacovej hre “Flappy bird”

Martin Glova

UPJS, Kogice, Prirodovedecka fakulta,

Odbor strojového ucenia a umelej inteligencie sa stal v sticastnosti velmi atrak-
tivnym préve vdaka svojej schopnosti - niekedy viac a niekedy menej - poskytnit
takmer optimélne rieSenie na problémy, kde by hladanie optimélneho rieSenia
trvalo prili§ dlho. Aj ked rieSeni na tieto fazké problémy sa ¢rta viacero (na-
priklad pomocou kvantovych pocitacov), umeld inteligencia vytvorend pomocou
metdd strojového ucenia je jedna z mala, ktora sa uz aj dnes ukazuje ako funkéna
a realne pouzitelna.

V tejto praci sa venujeme algoritmom posilneného ucenia, ktoré predstavuju v
obore strojového ucenia zvlastnu kategériu prave vdaka svojmu jedineénému pri-
stupu ucit sa na zdklade metédy pokus-omyl. Na pocitacovej hre Flappy Bird
testujeme algoritmus Q-learning, kde prezentujeme pozitivne vysledky zalozené
na vhodnom definovani stavového priestoru, politiky vyberu akcie, atd. Do algo-
ritmu prindsame novy prvok - vyber akcie s maximéalnou odmenou v najblizsich
k krokoch, ktory vyrazne znizuje ¢as ucenia a aj vylepsuje priemerné a najvyssie
skore. Najlepsie vysledky vsak dosahuje tento algoritmus v kombinacii s modi-
fikovanym algoritmom Deep Q-learning, kde davame zvlastny doéraz na pouzitie
spojenia posilneného ucenia s vyuzitim neurénovych sieti so zameranim na vy-
uzitie doprednej siete namiesto péovodne navrhovanej konvolucne;j.
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Diacritics Restoration using Deep Neural
Networks

Andrej Hucko

STU, Bratislava, Fakulta informatiky a inf. technoldgii

Diacritics restoration problem is defined as correct insertion of diacritic marks
into a sentence without changing the context of a particular sentence. Changing
a letter in a text can cause the meaning of the word to change, and therefore
the meaning of the whole sentence. This kind of problem is common between for
languages that use Latin alphabet such as the Slovak language. Our goal is to
develop an artificial neural network, that can restore diacritic errors made by a
human or a computer. For this purpose, we chose State of the art architecture of
recurrent neural network. Our results prove that neural network is able to restore
diacritics with 97% accuracy on given Slovak corpus. The accuracy test on a text
from a different genre, however, has shown a lower accuracy of 76%. The author
will present the results of the present work as his bachelor thesis. None of the
results have been presented neither in SVOC nor in other similar competitions
yet.

Fast density-based downsampling of cytometry
data

Martin Nemcek

STU, Bratislava, Fakulta informatiky a inf. technolégii

Identification of the cellular populations is one of the first and important steps
in an analysis of cytometry data. To correctly identify both the abundant and
the rare cellular populations a density-based preprocessing of data to equalize
representations of the populations is needed. A density-based downsampling ke-
eps representative points in the space while discarding the irrelevant ones based
on their densities. Using stochastic approaches to make the algorithms usable on
big datasets in real-time render the produced results irreproducible which is a
key problem. Therefore, we propose a fast and fully deterministic algorithm for
density calculation and iterative approach to the density-based downsampling.
The proposed density calculation is based on the space partitioning and a tree
representation of the partitioned space which greatly reduce the sets of potential
neighbour cells. The iterative approach to the density-based downsampling utili-
zes the fast calculation of the density and step by step reduction of downsampled
data. Results of our proposed algorithm were compared with the widely used
SPADE algorithm used for analysis of cytometry data and significant improve-
ments in the time complexity of the density-based downsampling process were
achieved.
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Dynamic weighted majority in ensemble
learning

Peter Pavlik

STU, Bratislava, Fakulta informatiky a inf. technolégii

In this paper, we explore the Dynamic weighted majority method of ensemble
learning which combines predictions of multiple models for better results. Even
though this approach was originally described as a method to combine predictions
of multiple classifiers, we are proposing a modification to solve regression problems
which relies on using differing features to further improve the accuracy of the
ensemble. Proposed method is then tested on short-term energy consumption
forecasting using several common methods for time series prediction.

Deep Neural Networks for Fashion

Monika Svaralova

UK, Praha, Matematicko-fyzikalni fakulta

Recent developments in social media and web technologies offer new opportunities
to access, analyze and process ever-increasing amounts of fashion-related data.
In the appealing context of design and fashion, our main goal is to automatically
suggest fashionable outfits based on the preferences extracted from real-world
data provided either by individual users or gathered from the internet. In our
case, the clothing items have the form of 2D-images. Especially for visual data
processing tasks, recent models of deep neural networks are known to surpass
human performance. This fact inspired us to apply the idea of transfer learning
to understand the actual variability in clothing items.

The principle of transfer learning consists in extracting the internal representati-
ons formed in large convolutional networks pre-trained on general datasets, e.g.,
ImageNet, and visualizing its (similarity) structure. Together with transfer lear-
ning, clustering algorithms and the image color schemes can be, namely, utilized
when searching for related outfit items. Viable means applicable to generating
new outfits include deep belief networks and genetic algorithms enhanced by a
convolutional network that models the outfit fitness. Although fashion-related
recommendations remain highly subjective, the results we have achieved so far
prove the viability of this still rather ambitious goal.

40

10:20
AA0S1
Aristoteles

11:10
AA0S1
Aristoteles



Informainy bulletin SVOC 2018

Cache-efficient Representation of Separable
Graphs

Jakub Tétek

UK, Praha, Matematicko-fyzikalni fakulta

We consider the problem of cache-efficient representation of data structures and
graphs from classes of constant degree and sublinear separators (i.e. with balanced
cuts of size O(n¢) for ¢ < 1). A large class of algorithms on graphs and pointer-
based data structures can be modelled as walks in the underlying graph, either
an arbitrary walk or, in some cases, a random walk. We consider both of these
cases, showing cache-efficient representations both in the worst case and for a
random walk starting from the stable distribution. We also consider the problem
of finding an optimal layout for static trees.

41

11:30
AA0S1
Aristoteles



Sekcia 13

Pocitacova grafika a pocitacové videnie

Porota

prof. RNDr. Roman Durikovi¢, PhD.
doc. RNDr. Jozef Jirasek, PhD.
doc. RNDr. Iveta Mrazova, CSc.

Budova Aristoteles
Miestnost’ AA0S3



Informainy bulletin SVOC 2018

Automated segmentation of brain gliomas using
convolutional neural networks

Stefan Grivalsky

STU, Bratislava, Fakulta informatiky a inf. technolégii

Deep neural networks are currently very successful in many areas of research but
medical image processing still lacks the required precision. In this paper, we com-
pare two approaches to automatic brain tumor segmentation based on deep neural
networks. In particular, we focus on segmentation of brain gliomas characterized
by their different shape, size and position. Our approach is the classification mo-
del using convolutional neural networks, where we classify the larger regions of
the image. For training, testing and evaluation of proposed approaches, we use
the data of the International Multimodal Brain Tumor Segmentation (BraTs)
Challenge 2017. In our ongoing experiments we focused on using Recurrent ne-
ural networks (RNN) in volumetric medical data. The results presented in this
SVOC are part of diploma thesis. In this SVOC competition and other similar
competition none of the results was applied yet.

Depth in the visual attention modelling from
the egocentric perspective of view

Miroslav Laco

STU, Bratislava, Fakulta informatiky a inf. technolégii

Visual attention modelling is under extensive research throughout the past years.
We analyse the current state-of-the-art in the visual attention modelling in the
first part of the paper. We propose a novel method to conduct the user studies on
the visual attention in real world environments from the egocentric perspective
of view, building upon the previous work. We introduce a novel and complete
method proposal for the user studies setup in a laboratory. To satisfy our goals,
we use various hardware equipment and introduce our own algorithms and proce-
dures based on the principles of computer vision. We created a novel dataset for
studying human visual attention in real environments from the egocentric per-
spective of view during the extensive user studies following our proposed method.
One of the biggest assets of the proposed method and the created dataset is the
possibility to study aspects affecting visual attention that were not possible to
study before. Based on the previous work in the field, we decided to conduct a
research on the depth influence (distance between the observer and the observed
object) on visual attention in real environments using the novel dataset. We claim
that the aspect of depth influence on human visual attention can be applied on
existing visual attention models as a saliency coefficient. We apply the results of
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our research on an existing saliency model, summarize up the results and conclude
future possible improvements.

Identifikacia stalaktitov v 3D modeli jaskyne
Domica

Antonia Matisova

UPJS, Kogice, Prirodovedecka fakulta,

Hlavnou vyzvou tejto prace bola analyza, identifikicia a nasledna separacia jas-
kynnych atvarov stalaktitov v 3D modeli stropu jaskyne Domica, ktory bol vy-
tvoreny z mrac¢na bodov naskenovanych laserovym skenerom odbornikmi z tistavu
geografie Univerzity Pavla Jozefa Safarika v Kosiciach. Ako vo vi&sine oblasti dne-
sného sveta aj pri analyzovani spominaného 3D modelu je potrebné vysporiadat
sa s velkym mnozstvom dat. Prvy implementovany algoritmus pochéadzal z ¢lanku
a ide o vyhladdvanie lokadlnych minim v 3D modeli. Tento algoritmus nachadza
tie vrcholy 3D modelu, ktoré by teoreticky mali byt minimami hladanych sta-
laktitov. Dalsim z cielov prace bolo navrhntt postup pre separaciu jednotlivych
stalaktitov. Navrhli sme preto algoritmus, ktory ale dokéaze vyseparovat stalaktit
len po jeho prvé rozvetvenie. Dalsi algoritmus oddeli z 3D modelu t1 ¢ast, o kto-
rej predpokladdme, Ze patri stropu jaskyne, takze zostavajuca cast 3D modelu by
mala predstavovat stalaktity na zadanom strope. Spojenim myslienok z viacerych
algoritmov sme nakoniec navrhli algoritmus, ktory sa snazi ¢o najpresnejsie urcit
¢ast 3D modelu, ktora obsahuje len stalaktity. VSetky navrhnuté algoritmy sme
implementovali v jazyku Java a testovali na poskytnutom 3D modeli. Pri kazdom
algoritme sme nasledne vyhodnocovali jeho vystupy.

OMR metody pre edukacény softvér

Jakub Rodak

UPJS, Kogice, Prirodovedecka fakulta,

Negativny vplyv modernych technolégii ma najvacsi dopad na tych najmensich
- deti. Prejavuje sa neschopnostou naucit sa jemnt motoriku, ¢o mé za nasledok
oslabnutie ¢innosti mozgu. Tento problém sa snazime vyrieSit pomocou interak-
tivnych pracovnych listov, ktoré prinesi spojenie klasickej vyucby a modernych
technoldgii. NaSim cielom je pracovny list vyhodnocovat priamo na obrazovke
mobilného zariadenia.

V préci sme zacali analyzou dostupnych aplikacii. T4 priniesla negativne vysledky
z pohladu pouzitelnosti v pracovnych listoch. Navrhli sme preto rieSenie, ktoré
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spoc¢ivalo v lokalizécii podpornych obrazkov na liste. Tym sme dokézali urcit
presnu polohu listu a vysledkovych poli, ktoré sme nasledne vyhodnocovali.

Vysledkom je modularna aplikacia, ktora dokéaze spracovat video alebo obrazok.
Pomocou natrénovanej vzorky vyhodnoti spravny vysledok vo forme ¢islic a zo-
brazi spatni vizbu na displeji zariadenia. Pre tiCely natrénovania algoritmu pre
rozpoznavanie Cislic sme zozbierali a vytvorili trénovaciu sadu s piatimi vzormi
od vyse 100 deti.

Stereoskopicky systém pre navigaciu auta

Patrik Ziak

Zilinsk4 univerzita v Ziline, Elektrotechnicka fakulta

Hlavnou témou prace je vytvorit stereoskopicky systém pre navigiciu auta, ktory
obsahuje algoritmus pre detekciu prekazok na zaklade hibkovej mapy, algoritmus
na detekciu cestnych ¢iar a vypocet uhla natocenia kolies. Navigaciou sa mysli
posielat autu prikazy na pohyb vlavo, vpravo, stop a dopredu. Navrhnuty systém
a jeho spravnost fungovania otestovat v realnych podmienkach. Systém je vytvo-
reny v programovacom jazyku C+-+ s pouzitim kniznice OpenCV pre spracovanie
obrazu. Systém je nasadeny na vyvojové zariadenie NVIDIA Jetson TK1 s opera-
¢nym systémom Linux a testovany na modelu auticka. Cielom a prinosom préce
je priblizit sa technolégidam novodobym autonémnym vozidlam, ktoré prispievaji
k vysSej bezpecnosti preméavky a st v sucasnosti popularne v oblasti dopravy.
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Generovanie geometrickych aloh

Patrik Bak

UPJS, Kogice, Prirodovedecka fakulta,

Vo svojej praci sa zaoberame generovanim ddkazovych geometrickych tloh, ktoré
by mohli byt pouzitelné v matematickej olympidde. Ako prvé bolo treba vymys-
liet objektovil reprezentaciu zachytavajicu vsetky aspekty takychto geometric-
kych tloh. Zakladnym prvkom je geometricky objekt. Tieto objekty su vytvarané
pomocou geometrickych konstrukcii a spajané do konfiguracii. Cely systém je
rozdeleny na dva zdkladné moduly - generator a analyzator. Generator realizuje
generovanie objektov a ich spajanie do konfiguracii. Je nezavisly od geometric-
kej reprezentacie tychto objektov. Analyzator sa stard o konstruovanie objektov
a hladanie tvrdeni v konfiguracidch. Potencidlne tvrdenia st verifikované nume-
ricky pomocou analytickej geometrie, ktora je pouzita na reprezentaciu vsetkych
geometrickych objektov.

Sequence based classification of bacteriophages

Andrej Balaz

UK, Bratislava, Fakulta matematiky, fyziky a informatiky

Bacteriophages are viral organisms that infect and replicate inside bacterial or-
ganisms. Since they are specific to a particular strains of bacteria, research in
this field could lead to targeted treatment without broad influence over natural
microbiome in patient body. Moreover, this treatment could be effective against
bacterial strains with antibiotic resistance. We think, current bottleneck of rese-
arch in this field is inability to cultivate some phages, because of missing infor-
mation about their hosts and insufficient description of their genes. We address
this issue with our bioinformatics pipeline which can predict bacteriophage hosts
from genomic sequence and which can give us additional information about gene
importance for their function. Results in this work will be presented as authors
bachelor thesis. Results were presented at SVK UK.
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Synchronizované riadenie pomocou
viackanalového radiového systému

Boris Cucor

Zilinsk4 univerzita v Ziline, Elektrotechnicka

Sttazné praca poukazuje na moznost si¢asného aplikovania digitalnych technolé-
gii a softvérovych riadeni v spolupraci s dalsimi smermi v elektrotechnike. Praca
sa zaobera praktickym vyuzitim synchronizovaného riadenia pomocou viackana-
lového radiového systému v pyrotechnickej oblasti. Celkovym prinosom je navrh
a realizacia viackanalového systému ktory je uréeny pre odpalovanie ohnostrojov,
na baze riadenia mikrokontrolérom Wemos. Systém je rozdeleny do dvoch fun-
kénych blokov: riadiaci blok a prijimaci blok. Tieto bloky navzajom komunikuja
pomocou nizkovykonovej Sirokopasmovej siete LoRa. Systém je zalozen na mo-
duldrnom principe prijimacich blokov, ktoré vie operator-pyrotechnik expandovat
podla svojich poziadaviek. Systém pontika funkciu automatického riadenia ohtios-
troja, ulohou ktorej je automaticky riadit ohtiostroj vopred nakonfigurovatelnym
softvérom. Systém je taktiez vybaveny tzv. true check funkciou, ktora kontroluje
spravnost zapojenia ohriostroja pri automatickom odpalovani. LED indikaciou
nabitého stavu, LCD displejom a ¢itackou SD kariet. Pre vysok bezpecnost,
spolahlivost a splnenie poziadaviek na komercéné vyuzitie je systém vybaveny via-
cerymi zabezpecovacimi prvkami, ktoré zabranuju trazom pri praci, poziarom a
inym nehoddm. Tematika stutaznej prace je zarover obmenou témy bakalarskej
prace. Na inych stutaziach a v predoslych ro¢nikoch sa uvedené praca nezucastnila.
Kliacové slova: odpalovacie zariadenie, ohtiostroj, viackanalovy radiovy systém,
automatické odpalovanie, LoRa, Wemos

Abstraction of Users’ Footprints in the Domains
without Explicit Categories

Veronika Gondova

STU, Bratislava, Fakulta informatiky a inf. technoldgii

In this work, we propose a method of event abstraction for machine learning
tasks. Our work is dedicated to domains with a textual representation of items
(e.g. e-commerce, e-banks or journals). The abstraction method consists of two
general parts - an abstraction of items and an abstraction of events. The ab-
straction of items is in our approach seen as topic modelling problem that is
connected with text prepossessing issue. The event abstraction is based on the
pattern-recognition method that consists of association rules mining, sequence
patterns mining and N-grams mining. We evaluate our method on e-commerce
dataset. The evaluation was performed in two steps - the evaluation of item abs-
traction (comparison with explicit categories designed by a domain expert in the
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three machine learning tasks: association rules mining, sequence pattern mining
and gender prediction) and the evaluation of event abstraction (comparison of
our three pattern mining methods in the task of gender prediction). Our results
show that the item abstraction in the form of categories obtained by topic mo-
delling algorithm is more appropriate for pattern mining as expert categories.
The comparison of pattern-based approaches shown that sequence patterns and
N-grams obtain a similar result in the gender prediction task. However, as our
results show, the combination of this approaches has the potential to increase the
precision of gender prediction task.

A virtual playground for DEECo applications

Danylo Khalyeyev

UK, Praha, Matematicko-fyzikalni fakulta

DEECo is a novel component model for designing software-intensive cyber-physi-
cal systems. As a practical realization of this model there was developed the JDE-
ECo implementation, written in Java. The usage of this framework was shown
in a number of different scenarios. However, at the moment there are only limi-
ted ways to systematically create, simulate, and visualize new scenarios written
with this model. This thesis presents a virtual playground that allows to create
scenarios featuring autonomic robots programmed in DEECo. The playground
offers a number of options in creation of scenarios, including programming robots
and their interactions, customizing and extending the physical environment, and
adding interactive objects. These scenarios can also be visualized with the develo-
ped application. The parameters of visualization can be customized for needs of a
specific scenario. The functionality of the application is demonstrated on several
example scenarios.

Approximate Abundance Histograms and Their
Use for (Genome Size Estimation

Mario Lipovsky
UK, Bratislava, Fakulta matematiky, fyziky a informatiky

DNA sequencing data is typically a large collection of short strings called reads.
We can summarize such data by computing a histogram of the number of occur-
rences of substrings of a fixed length. Such histograms can be used for example to
estimate the size of a genome. In our work we study an existing tool, Kmerlight,
which computes approximate histograms. We discover an approximation bias, and
we propose a new, unbiased version of Kmerlight. We also model the distribution
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of approximation errors, and we support our theoretical model by experimental
data. Furthermore, we use another tool, CovEst, to compute genome size esti-
mates with use of approximate histograms, and we evaluate the precision of such
estimates compared to results obtained from exact histograms. Our results show
that although CovEst was designed to work with exact histograms, it can be
used with their approximate versions, which can be produced in a much smaller
amount of memory. This thesis was originally created as a bachelor thesis.

Komponentové a udalostami riadené
programovanie zariadeni na platforme Arduino

Patrik Pekarcik

UPJS, Kosice, Prirodovedecka fakulta

KTta¢ovym prvkom internetu veci (IoT) je prepojenie fyzického a digitdlneho sveta
prostrednictvom senzorov a aktuatorov. Tieto senzory a aktuatory su riadené
mikrokontrolérmi. Najznamejsie mikrokontroléry, ur¢ené primarne na prototypo-
vanie, st mikrokontroléry Arduino.

V praci sa venujeme programovaniu mikrokontrolérov Arduino inovativnym pri-
stupom, ktory je zalozeny na myslienke komponentového a udalostami riadeného
programovania. Teda na pristupe, ktory pozname zo sveta programovania desk-
topovych a mobilnych aplikacii. Priame aplikovanie tohto pristupu vo svete mik-
rokontrolérov nie je mozné vzhladom na ich obmedzené vypoctové zdroje (napr.
RAM velkosti 2048 bajtov).

Pre efektivne prototypovanie uvedenym pristupom je nevyhnutna softvérova pod-
pora vo forme integrovaného vyvojového prostredia (IDE). Hlavnym cielom prace
je vytvorenie IDE, ktoré umozni intuitivne vytvaranie projektov z komponentov,
ich konfiguraciu a prepojenie so zdrojovym kédom pouzivatela na baze jeho syn-
taktickej analyzy. IDE umoznuje verifikdciu projektu ¢i automatické naprogra-
movanie mikrokontroléra.

Detekcia malvéru pomocou DINS udajov
Martina Pivarnikova
UPJS, Kogice, Prirodovedecka fakulta,

Jednou z top 15 hrozieb internetu podla ENISA Threat Landscape st boti a
botnety. Tato praca je zamerana na detekciu malvéru pomocou DNS zaznamov.
Hlavnym ciefom préce je navrhnat a aplikovat metdédy, ktoré buda Gcéinné na
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odhalenie pritomnosti malvéru na hostitelskom zariadeni v poc¢itacovej sieti. Za-
meriava sa hlavne na botnety, ktoré vyuzivaja algoritmy generovania domén. Na
odfiltrovanie legitimnej DNS prevadzky sa vyuziva zoznam povolenych doméno-
vych mien (tzv. whitelist). DalSou filtraciou je zoznam $kodlivych doménovych
mien (tzv. blacklist), podla ktorého sa jednoznacne uréi, ktord doména je skod-
liva. Vygenerované doménové mend casto nemaju ziadnu struktaru a véésinou sa
zlozené z ndhodnych znakov. Z tohto dovodu je tiez analyzovana skladba domé-
nového mena. Praca sa stustredi aj na sledovanie DNS odpovedi, pomocou ktorych
sa dé indikovaf, ¢i je zariadenie v pocitacovej sieti infikované.

Detekce anomalii v provozu IoT siti

Dominik Soukup

CVUT, Praha, Fakulta informa¢nich technologii

Tato diplomova prace se zabyva problematikou bezpecnosti v prostiedi Internet
of Things (IoT). Prvnim cilem je analyza aktuédlniho stavu IoT siti a identifikace
bezpecnostnich slabin bezdratovych senzorovych protokol. Druhym cilem je vy-
tvofeni nastroje, ktery v probihajici komunikaci detekuje nalezené bezpecnostni
incidenty. V analytické casti je ¢tenar sezndmen s principem fog computingu
a nové vzniklym modelem komunikace. Zaroven jsou dtkladné rozebrany aktu-
alné pouzivané protokoly véetné jejich bezpecnostnich slabin. Soucasti prace je
navrh architektury, ktery je pripraven na budouci rozsifovani, coz je nezbytné
pro rychle se rozvijejici a Sirokou oblast IoT. Pfi navrhu byl kladen dtraz na
nizké hardwarové naroky tak, aby bylo mozné provozovat vysledné feseni i na
[oT branach s omezenymi prostredky.

Prvni ¢ast vystupu této prace tvori reSerse aktualniho stavu IoT, ktera je obsazena
v textu této prace. Druhou ¢éasti je modularni systém, ktery lze konfigurovat a
prizpusobit pro konkrétni topologii. Vysledny nastroj je implementovany v jazyce
C++ a rozsituje jiz existujici IoT branu BeeeOn o moznost detekce anomalii v
bezdratovych senzorovych protokolech. Vysledkem je nova verze této brany s
mechanismem pro detekci toki.
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Model optimalizacie rozvrhu uloh klastra pre
HPCC s ohl’'adom na spotrebu elektrickej
energie

Martin Trnik

UMB, Banské Bystrica, Fakulta prirodnych vied

Clanok sa zaoberd optimaliziciou rozvrhu tloh klastra pre vysokovykonné vy-
pocty. Optimaliza¢nym kritériom je mnozstvo spotrebovanej elektrickej energie
na ulohu. V teoretickej Casti prace sa nachadza analyza tidajov potrebnych k
rieSeniu Ulohy a metodika rieSenia tlohy. Prakticka cast obsahuje optimalizaciu
redlnych tdajov z vysokovykonného vypoctového klastra na Univerzite Mateja
Bela. V praci boli pouzité aktudlne metddy pre riesenie problémov tohto typu
- distribuovana sluzba BigQuery dostupnd v ramci sluzieb pre cloudové vypo-
¢ty pontikanych spolo¢nostou Google, uréend na interaktivne datové analyzy nad
velkymi tdajmi, softvérova kniznica OR Tools (zndma tiez aj ako Google Opti-
mization Tools) uréend na optimalizdciu zloZitych problémov a nastroj Business
Intelligence Tableau. KIi¢ovym prinosom préace je zistenie, aké mnozstvo elektric-
kej energie by sa dalo uSetrit upravenim planovacich algoritmov podla principov
zeleného pocitania.
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