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iii
Predhovor

Sme velmiradi, Zze vas m6zeme privitat na Fakulte matematiky, fyziky a infor-
matiky Univerzity Komenského v Bratislave na 16. ro¢niku ¢esko-slovenske;j
SVOC v matematike a informatike. Stutaz SVOC bola obnovena na podnet
Jednoty Ceskych matematikov a fyzikov v roku 2000 pri prilezitosti svetového
roku matematiky. Ciefom sitaze je najma prehliadka najlepSich vedeckych
prac Studentov v oblasti matematiky a informatiky, je aj vynimocCnou prilezi-
tostou na podporu a ocenenie talentu a schopnosti nasich $pi¢kovych Stu-
dentov, ako aj prilezitostou na diskusie a ziskanie novych kontaktov nevy-
hnutnych pre ich d'alSie vzdeldvanie a vedecku pracu.

Kym v roku 2000 sa SVOC zugastnilo 27 prac z deviatich fakult, tohto
roku privitame v Bratislave 69 Studentov z trinastich fakult zo vSetkych kutov
Ceska a Slovenska. Studenti budi sutazit v piatich matematickych a $ty-
roch informatickych sekciach a ich prace bude hodnotit' 30 ¢lenov odbornych
komisii. V kazdej sekcii komisia udeluje ocenenia vitazov (1.-3. miesto) a
Cestné uznania za vynikajuce prace. Novinkou tohto ro€nika je rozSirenie
informatickych sekcii o sekciu Umelej inteligencie a PocitaCovej grafiky a po-
Citavého videnia. Dufame, ze tymto spésobom sa nam v budicnosti podari
podporit G¢ast dal$ich fakult najma technického zamerania.

Na tomto mieste by som chcel podakovat vyhlasovatelom sutaze (Slo-
venska matematicka spoloénost a Ceska matematicka spolo&nost), sponzo-
rom, organizatorom a dobrovolnikom z FMFI UK a ¢lenom odbornych komi-
sii. Bez nikoho z nich by zorganizovanie tohto podujatia nebolo mozné.

Prajeme vam vela §tastia a prijemny pobyt,

Tomas Vinar
za organizatorov
SVOC 2015
SLOVENSKA
INFORMATICKA
SPOLOCNOST
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Matematicka analyza

Odborna porota

prof. RNDr. Jozef Dobos, CSc., PF UPJS Kosice

Mgr. Petr Honzik, PhD., MFF UK Praha

Mgr. Martin Krepela, Karlstads Univesitet

prof. RNDr. Pavol Quittner, DrSc., FMFI UK Bratislava

9:00-10:00 miestnost M-IX
Michaela Bailova (VSB-TU, Ostrava, Fakulta elektrotechniky a informatiky):

Zaklady variacniho poCtu a nékteré jeho aplikace .......................
Zdenék Mihula (UK, Praha, Matematicko-fyzikalni fakulta):
Function Spaces and Algebras ................ccooiiiiiiiiiiineiiiiniinn

Vojtéch Havlena (VUTB, Brno, Fakulta informacnich technologii):
Hledani trojic t-norem vyhovujicich funkcionalni rovnici Ty (xz, 1—y)+T5(x, y) =
To(@y L = 4) - To(ByY)  weenee et e e

10:00-10:40 miestnost’ M-IX
Jan TesarcCik (SU, Opava, Matematicky Ustav):
On spectrum of dynamical systemonitree ................cccccviiieni..
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Zaklady variacniho poctu a nékteré jeho aplikace

Michaela Bailova
5 Petr Vodstrcil (Skolitel)
VSB-TU, Ostrava, Fakulta elektrotechniky a informatiky

V ramci prace nejprve pripomeneme nekteré partie funkcionalni analyzy,
které budou pouzity v nasledujicich kapitolach. Poté formulujeme zakladni
Ulohu variaéniho poctu a veskerou teorii, jeZz bude zapotfebi k nalezeni sta-
cionarnich bodu vySetfovaného funkcionalu. S vyuzitim téchto poznatkd bu-
deme fesit Ulohu o minimalni ploSe. Za jeden z pfinosll prace Ize povazovat
kapitolu, v niz budou odvozeny podminky, za kterych tato Gloha nema feseni
v prostoru C'. Nasledné predstavime zplsob, kterym je mozno korektné do-
kazat existenci extrému. Zde bude nutné pfeformulovat plvodni Glohu a fe-
Seni hledat na prostoru lipschitzovskych kfivek. Zbyla ¢ast prace je vénovana
nejbéznéj§im problémdm variatniho poCtu, konkrétné Uloze o brachystoch-
roné a tloze o minimalni ploSe. Za zminku stoji, ze obé Ulohy jsou kompletné
vyfeSeny analyticky a je provedena Uplna diskuze feSeni. Poté jsou predsta-
veny dvé vhodné numerické metody implementované v Matlabu a doplnéné
ziskanymi vysledky. Nedilnou soucasti jsou rovnéz fotografie a videa z po-
kusU, které byly provadény pro praktickou ilustraci. Tato prace je zaroven
diplomovou praci autorky.
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Function Spaces and Algebras

Zdenék Mihula
Lubo$ Pick (Skolitel)
UK, Praha, Matematicko-fyzikalni fakulta

Given a function space, or, more generally, some class of functions, one
cannot in general expect that this structure will be closed with respect to
pointwise multiplication. The primary purpose of this work is to determine
when a function space is equivalent to an algebra, that is, when it is closed
with respect to pointwise multiplication. Firstly, the theory of some function
spaces, namely Lebesgue LP spaces, the class of Banach function spaces,
rearrangement-invariant Banach function spaces, Morrey spaces, Campa-
nato spaces, and weak—L, is introduced. Secondly, a general necessary
condition, as well as a general sufficient condition, for a function space to be
equivalent to an algebra is proven. In each of these two conditions, a crucial
role is played by the space L°°. Furthermore, as a corollary, a characterisa-
tion when a Banach function space is equivalent to an algebra is obtained.
Thereafter, a few examples illustrating possible usage of these results are
presented. After that, a special case when a Banach function space is re-
arrangement invariant is dealt with. Lastly, the matter of equivalence to an
algebra is addressed for the function spaces introduced before.

The contributions of this work are the results obtained in Chapter 3. The
necessary condition (Theorem 3.1) is a generalisation of a result proven re-
cently by Andrea Cianchi, Lubo§ Pick and Lenka Slavikova.

This work is my bachelor thesis supervised by prof. RNDr. Lubo$ Pick,
CSc., DSc. during 2014-2015.
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Hledani trojic t-norem vyhovuijicich funkcionalni rovnici
Tl(xv 1- y) + T3<‘T7y) - TQ('T? 1— y) + TQ('T7 y)

Vojtéch Havlena
Dana Hlinéna (Skolitel)
VUTB, Brno, Fakulta informacnich technologii

Tato prace se zabyva feSenim otevieného problému z knihy Alsina, Sch-
weizer, Frank: Associative Functions: Triangular Norms and Copulas (2006)
pro urcité tfidy spojitych triangularnich norem. Diky vlastnostem triangular-
nich norem je mozné plvodni rovnici pfevést na rovnici o dvou neznamych
triangularnich norméch. V praci je popsano feSeni redukované rovnice pro
urcitou tfidu striktnich, archimedovskych a spojitych t-norem. V pripadé tfidy
striktnich t-norem jsou stanoveny podminky na jejich aditivni generatory.
Ziskana feSeni redukované rovnice jsou doplnény o zbyvajici triangularni
normu, aby vyhovovaly ptvodni funkcionalni rovnici. Je také popsan zplsob
konstrukce dalSich feseni, zaloZzeny na ordinalnich souétech.



16. roénik éesko-slovenskej SVOC v matematike a informatike, 2015
p. 5, Matematicka analyza

On spectrum of dynamical system on tree

Jan Tesarcik
Michal Malek (Skolitel’)
SU, Opava, Matematicky ustav

V ¢lanku Schweizera a Smitala [Trans. Amer. Math. Soc 344 (1994) 737-
754] autofi zavedli pojem distribu¢niho chaosu pro spojitd zobrazeni inter-
valu do sebe, dale pak i spekirum a slabé spektrum dynamického systému.
Kromé jiného dokazali, Ze v pfipadé spojitého zobrazeni intervalu jak spek-
trum tak i slabé spektrum jsou kone¢na a generovana body bazickych mno-
zin. Zde zobecriujeme zminéné vysledky pro pfipad spojitého zobrazeni ko-
necného stromu. Ackoliv vysledky jsou podobné, plvodni postupy nejsou
beze zmén pouzitelné a vyzaduji podstatné modifikace. Napfiklad bylo nutné
vyfesit problém priniku bazickych mnozin, coz byl zasadni problém. Taktéz
uvadime jednorozmérny dynamicky systém s nekone¢nym spektrem.



Tedria pravdepodobnosti a matematicka statistika

Odborna porota

Magr. Lenka Filova, PhD., FMFI UK Bratislava
doc. RNDr. Petr Lachout, CSc., MFF UK Praha
Ing. Peter Sarkoci, PhD., StF STU Bratislava

9:00-10:00 miestnost M-V
Michal Béres (VSB-TU, Ostrava, Fakulta elektrotechniky a informatiky):
Reseni optimalizacnich inZenyrskych uloh pomoci efektivnich simulacnich

MEIOA . . e [
Simona Domesové (VSB-TU, Ostrava, Fakulta elektrotechniky a informatiky):
Efektivni algoritmy pro simulaci DE systému ...............c.ccccoven...
Antonin Hanu$ (UK, Praha, Matematicko-fyzikalni fakulta):

Analyza zmény v randomizovanych studiich ............................ 9

10:00-10:40 miestnost’ M-V

Jozef Kova¢ (UK, Bratislava, Fakulta matematiky, fyziky a informatiky):
Empiricky pristup k testovaniu dobrejzhody ...........................
Zuzana Rostakova (UK, Bratislava, Fakulta matematiky, fyziky a informatiky):
Pravdepodobnostny spankovy model a jeho prepojenie s vysledkami den-
NYCHIESTOV . .o e

10:40-11:00: Prestavka, obcerstvenie

11:00-12:00 miestnost’ M-V
Sarka Rusa (UK, Praha, Matematicko-fyzikalni fakulta):

Odhad bodu zmény v panelovych datech ..............................
Renata Talska (UPOL, Olomouc, Pfirodovédecka fakulta):
BayeSOVY PrOSIOTY ...ttt [13]
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Reseni optimalizaénich inzenyrskych uloh pomoci
efektivnich simula¢nich metod

Michal Béres
3 Radim Bri$ (Skolitel’)
VSB-TU, Ostrava, Fakulta elektrotechniky a informatiky

Tato prace se zabyva vyuzitim Cross-entropy (CE) metody pro efektivni
feSeni optimaliza€nich uloh a simulaci rare events (RE) systéma. Cilem prace
je aplikace Cross-entropy metody na realnou RE Ulohu z odvétvi finan¢nich
rizik, feSeni spojitych optimalizacnich problému a kombinatorickych optimali-
zacnich problémd, konkrétné problém obchodniho cestujiciho, max-cut prob-
I[ém a problém zarovnani sekvenci. Dulezitou soucasti prace je paralelni im-
plementace vy$e zminénych Uloh na GPU. Hlavnimi nastroji pro implemen-
taci zminénych problému jsou Matlab 2014b a CUDA toolkit 6.0. Mezi hlavni
ptinosy této prace patfi aplikace CE metody na CREC model, nékteré dilCi
Upravy metod pro feSeni problému obchodniho cestujiciho a spojitych opti-
malizaci, GPU paralelizace probiranych algoritm0, jez umoznuje aplikaci na
rozsahlé realné Ulohy, a pfehledné zpracovana teorie, diky které je tato prace
vhodnym materidlem pro studium CE metody. Jedna se zaroveri o diplomo-
vOu praci autora.
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Efektivni algoritmy pro simulaci DE systému

Simona Domesova
5 Radim Bri$ (skolitel)
VSB-TU, Ostrava, Fakulta elektrotechniky a informatiky

Tato prace se zabyva simulaci DE systému, tedy takovych systémd, k
jejichz zménam dochazi v diskrétnich Casovych okamzicich. Simulace je za-
loZzena na metodé Monte Carlo a jeji efektivita je zajisténa pouzitim metod
redukce rozptylu a pokrocilymi zplsoby implementace. Pouzitymi metodami
redukce rozptylu jsou metoda antitetickych nahodnych veli¢in, metoda fidi-
cich veli¢in, podminéna metoda Monte Carlo a metoda importance sampling,
je kladen duraz na kvantifikaci fidkych jevl. Prace se dale zabyva analyzou
citlivosti DE systémd pomoci metody centralnich diferenci a metody score
function. VSechny zminéné metody byly implementovany v jazyce Matlab a
poté paralelizovany na GPU pomoci technologie CUDA. Simulaéni metody
byly déle aplikovany na problémy z oblasti spolehlivosti systém(l. Mezi hlavni
prinosy této prace patfi dosazeni vyrazného snizeni vypocetniho ¢asu po-
moci paralelnich vypoCtd a navrzeni algoritmd, které jsou vhodné pro kvanti-
fikaci fidkych jevd, jez nastavaji napfiklad pfi odhadu spolehlivosti systému.
Jedna se zaroven o diplomovou praci autorky.



M Y firliibisile
16. rocnik Cesko-slovenskej SVOC v matematike a informatike, 2015 s v 0 C
p. 9, Tedria pravdepodobnosti a matematicka Statistika

Analyza zmény v randomizovanych studiich

Antonin Hanus
Michal Kulich (Skolitel)
UK, Praha, Matematicko-fyzikalni fakulta

Tato prace se zabyva randomizovanymi klinickymi studiemi testovani Iéka.
Zkouma tfi modely zavislosti konecné hodnoty na pocatecni v pripade, kdy
jsou pozadované hodnoty méfeny s chybami. Hlavnim pfinosem prace je
rozebrani linearniho modelu analyzy kovariance ANCOVA a jeho srovnani
s ostatnimi dvéma modely AFV a SACS. Srovnavaji se zde asymptotické
rozptyly odhadi pomoci vSech tfi modeld a uréuji podminky, za kterych jsou
jednotlivé modely nejlepsi. Na zaveér jsou vSechny predchozi teoretické vy-
sledky ovéfeny pomoci simulaéni studie. Oproti autorové diplomové praci
jsou zde vynechany nékteré prevzaté vysledky a dale je zde vynechano &i
zjednodu$eno odvozeni nékterych vzorcl.
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Empiricky pristup k testovaniu dobrej zhody

Jozef Kovacé
Jan Macutek (skolitef)
UK, Bratislava, Fakulta matematiky, fyziky a informatiky

V praci sa zaoberame Siestimi Statistikami, ktoré mozno povazovat za
miery zhody medzi pravdepodobnostnym modelom a datami. Potreba sku-
mania tychto Statistik vznika z dévodu, Ze pri velkom rozsahu vyberu nie je
mozné zmysluplne pouzit Pearsonov chi-kvadrat dobrej zhody, ked'Ze za-
mieta takmer v8etky nulové hypotézy. Dve z tychto Statistik sa Standardne
pouzivaju v matematickom modelovani v lingvistike a v tejto oblasti boli pre
ne heuristicky vytvorené hranice, pri ktorych prekroCeni sa model nepoklada
za dostato¢ne dobry. Hodnoty tychto Statistik sme vycislili na lingvistickych
datach, priom na kazdy stbor sme pouzili viacero modelov. Ukazalo sa,
ze pri tradiCnych hraniciach ¢asto dochadzame k protichodnym zaverom. Na
z&klade dat sme preto navrhli korekcie pre tieto hranice tak, aby sme mini-
malizovali pocCet takychto protichodnych rozhodnuti. Analogicky sme stanovili
hranice aj pre ostatné Statistiky. Okrem toho sa v praci zaoberame charak-
teristikami niektorych diskrétnych rozdeleni pouzivanych v lingvistike a od-
hadmi ich parametrov.

Prinosom prace je poukézanie na fakt, Ze tradicné hranice nie su nasta-
vené optimalne a ich nasledna Uprava. Okrem toho je prinosom preskimanie
a stanovenie hranic pre dalSie Statistiky, ktoré mozno povazovat za miery
zhody medzi modelom a datami.

Praca je vyhatkom z diplomovej prace.
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Pravdepodobnostny spankovy model a jeho prepojenie s
vysledkami dennych testov

Zuzana Rost'akova
Roman Rosipal (8kolitel)
UK, Bratislava, Fakulta matematiky, fyziky a informatiky

Nedostatok alebo nizka kvalita spanku ma nezanedbatelny vplyv na nase
denné vykony a stav organizmu. Ciefom tejto prace je najst prepojenie me-
dzi Struktdrou spanku a vysledkami dotaznikov a testov odzrkadlujucich kva-
litu spanku. V centre pozornosti prace stoji pravdepodobnostny spankovy
model (PSM) charakterizujuci spanok pomocou posteriérnych pravdepodob-
nosti kone¢ného poctu spankovych faz - tzv. spankovych mikrostavov.

V druhej kapitole sme pomocou tedrie autoregresnych modelov a EM-
algoritmu natrénovali novu verziu PSM zalozenu na doplnkovych informa-
ciach o priebehu spanku. Tretia kapitola sa zaobera teoretickym zakladom
funkcionalnej datovej analyzy hlavnych komponentov a vyhladzovanim kri-
viek zalozenym na vyhladeni kovarianCnej funkcie. Vyhladené posteriorne
krivky vstupovali v Stvrtej kapitole do metddy k—-means v ramci zhlukove;j
analyzy. Jednofaktorovda ANOVA a Kruskal-Wallisov test boli pouzité pri tes-
tovani rozdielov v dennych mierach medzi zhlukmi.

Vysledky tejto prace nasli uplatnenie v diplomovej praci. Rozsirenie PSM
z druhej kapitoly bolo v rozsiahlejSej verzii prezentované v sutazi Férum ana-
lytickych prac Studentov - Prehliadka prac mladych $tatistikov a demografov
2014.
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Odhad bodu zmény v panelovych datech

Sarka Rusa
Marie Huskov4 (Skolitel)
UK, Praha, Matematicko-fyzikalni fakulta

Prace se vénuje odhadu bodu zmény ve smérnici regresni pfimky v pa-
nelovych datech. Prvni ¢ast prace se omezuje na specialni situaci jednoho
panelu. Za odhad bodu zmény zvolime takovy ¢as, Ze rezidualni soucet &t-
vercl v modelu uvazujici tento ¢as za skuteény bod zmény je nejmensi ze
vS8ech moznych. Klicovym vysledkem prace je dilkaz asymptotické normality
vhodné znormovaného odhadu, pficemz v dikazu uvazujeme zménu smér-
nice zavislou na poctu pozorovani. Pro pouziti tohoto vysledku v praxi bylo
dale tfeba nalézt konzistentni odhady vSech parametrti modelu.

Ve druhé ¢asti uvazujeme nékolik paneld, které se fidi modelem jedno-
duché linearni regrese se zménou ve smérnici ve spoleéném &ase. Pro tuto
situaci s pevnym pocétem panelll zobecnime vysledky dokazané v prvni ¢asti
prace. Pouziti vétSiho poctu dat vede ke zmensSeni rozptylu odhadu spolec-
ného bodu zmeény.

Dokéazané teoretické vysledky byly aplikovany na historickych datech mé-
novych kurzui nékterych evropskych mén vici americkému dolaru. Kromé ap-
likace je vlastnim vysledkem autorky dikaz asymptotiky navrzeného odhadu
pro jednu ¢asovou fadu, ktery zobecnuje jiz publikovany ¢lanek predpoklada-
jici konstantni trend pred zménou. Zobecnéni na pevny pocet ¢asovych fad
je taktéz novym vysledkem. Prace je soucasti diplomové prace autorky, jez
navic obsahuje simulace a test detekce zmény pfi znamém bodu zmény.
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Bayesovy prostory

Renata Talska
Karel Hron (Skolitel)
UPOL, Olomouc, Ptirodovédecka fakulta

Za vlastni pfinos moji prace povazuju vytvofeni uceleného pohledu na
problematiku analyzy funkcionalnich dat (FD), zejména pak pro jejich spe-
cialni pfipad v podobé hustot rozdéleni pravdépodobnosti. Analyza hustot v
L2 prostorech se jevi jako nevhodnd, nebot v nich nelze zachytit jejich speci-
fické vlastnosti. Naopak Bayesovy prostory toto umoznuji. Proto moji snahou
bylo predstavit Bayesovy prostory, nasledné pak clr transformaci, diky niz
bylo mozné provést statistické zpracovani hustot v prostorech L2. Zaméfila
jsem se na znamou funkcionalni metodu hlavnich komponent, v niz bylo po-
tfeba zohlednit metodiku Bayesovych prostor(. Za pfinosné povazuji ukazani
jejiho pouziti nejen v ramci simulacni studie, ale nasledné i pro soubor real-
nych dat popisujici distribuci pfijma v jednotlivych regionech ltalie. Musim
fict, Ze Ukol to pro mé byl nelehky. Potykala jsem se nedostatkem odborné
literatury, musela jsem propojit nékolik matematickych oblasti, které pro me
byly doposud neznamé — funkcionalni analyza, problematika funkcionalnich
dat, zejména pak jejich reprezentace pomoci b-splajnové reprezentace, sa-
motna problematika Bayesovych prostor(. Nasledné provedeni jednotlivych
vypoctu ve statistickém softwaru R téz mélo sva uskali. Prace na moji diplo-
mové praci me bavila, zejména si cenim vedeni panem doc. Karlem Hronem.
Drive jsem se zadné soutéze neucastnila, takze to letos bude pro mne pre-
miéra.



Ekonometria a financha matematika

Odborna porota

doc. RNDr. Dan Hlubinka, PhD., MFF UK Praha
RNDr. Beata Steblikové, PhD., FMFI UI§ Bratislava
doc. RNDr. Ilvan Zezula, CSc., PF UPJS KosSice

9:00-10:00 miestnost’ M-VI
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tematiKy ... .. . [17]

10:00-10:40 miestnost’ M-VI
Andrej Gajdo$ (UPJS, Kosice, Prirodovedecka fakulta):
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Cooperative Interval Games ...........ooeiiii it iiinanns
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Identification of Extremal Poverty with DEA

Kristina Jablonicka
Pavel Brunovsky (Skolitel)
UK, Bratislava, Fakulta matematiky, fyziky a informatiky

Presented master thesis examines what DEA can contribute to the iden-
tification of the poorest districts in a relative sense. If we consider poverty
as multidimensional, it is not trivial to say which districts are the poorest be-
cause there are two or more indicators to consider. A typical approach is to
construct a weighted index of indicators and set a threshold value (of rank
or index value) which determines that the district is extremally poor. Another
possible approach is to define the set of extremally poor districts as the set
of all districts which are poorest in one or more dimensions. In this paper we
suggest applying a third approach - data envelopment analysis (DEA). DEA
uses linear programming to find the envelopment of the dataset - in this case
a poverty frontier. The districts on the frontier are Pareto effective. We apply
DEA on a combination of publicly available data from 2009 and data from an
extensive survey of entrepreneurs from 79 districts of Slovakia. We selected
indicators which reflected international concepts of poverty. We normalize
values of these indicators to the scale of 0 to 1 so that 1 indicates maximal
poverty in a given indicator. We apply DEA to the data and compare its re-
sults with an arithmetic mean of indicators. Specific to the problem is that
all the poverty indicators are considered as outputs. The additive model inc-
ludes inputs so we simplify it with an artificial input which is equal to 1 for
all the districts. We also apply the method of the Human Development Index
to calculate a multiplicative index and compare the resulting set of poorest
districts with DEA approach to the same parameters. Based on our results
we discuss the pros and contras of DEA compared to alternative methods.
The author has participated in Student Scientific Conference before with an
article unrelated to the current one.
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On Walras-Cournot-Nash equilibria and their computation

Michal Outrata
Petr Lachout (8kolitel’)
UK, Praha, Matematicko-fyzikalni fakulta

Tato prace se zaobira tématikou nekooperativnich matematickych her z
oblasti ekonomie. Je inspirovana praci prof. S. D. Flama (University of Ber-
gen), ve které byl predstaven pojem Walras-Nash rovnovahy pro specialni
typy hierarchickych nekooperativnich matematickych her s pfimou aplikaci
v ekonometrii a ekonomii. Tato rovnovaha, jak autor ukazal, naléza skvélé
uplatnéni pfi snaze o popis rovnovaznych stavd (ekvilibrii) trht, u nichz pou-
Ziti urcité nedostatkové suroviny reguluje vnéjsi nezavisla autorita. Typickym
pfikladem je tzv. trh vznikly Kyoto protokolem, kde na jedné strané hraci —
vyrobci prodavaji na trhu své zbozi, ale protoze k vyrobé svého zbozi po-
tfebuji nedostatkovou surovinu, vznika zde novy trh mezi vyrobci s onou ne-
dostatkovou surovinou. Z ekonomického pohledu se tato prace zabyva touto
problematikou spiSe z makroekonomického Uhlu pohledu na rozdil od spiSe
mikroekonomického pfistupu, ktery zvolil prof. S.D.Flam. Tim padem je tento
ekonomicky jev popsan odliSnym matematickym modelem jenz je v mé praci
korektné zadefinovan a za zakladnich podminek na data Ulohy jsou v mé
praci odvozeny i jisté existencni vysledky. Cast existenéni je nasledovana
¢asti numerickou, ve které, po vhodné reformulaci problému pomoci KKT
podminek, dostavame problém typu MPEC (Mathematical problem with equ-
ilibrium constraints), ktery jiz pomoci dostupnych softwar( je mozno nume-
ricky fesit. Cela prace je zakon€ena fadou mnou navrzenych akademickych
prikladud pro ilustraci.
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Analyza rieSeni nelinearnych parcialnych diferencialnych
rovnic finanénej matematiky

Karol Duris
Daniel Sevéovié ($kolitel)
UK, Bratislava, Fakulta matematiky, fyziky a informatiky

Tento prispevok sa zaobera nelinearnym zovSeobenenim linearnej Black-
Scholesovej rovnice. Rovnica reprezentuje hodnotu opcie zavislu na r6z-
nych vstupoch. Nelinearne modely zovSeobecnuiju zjednoduSeny ramec tejto
parcialnej diferencialnej rovnice. Uvazuju s viacerymi vyznamnymi faktormi,
ktoré su pritomné na financnom trhu - transakéné naklady, vplyv dominant-
ného investora, efekt nelikvidného trhu, i riziko plyndce z nezabezpeceného
portfélia, s ktorymi Black-Scholesov model nepocita. Jednym z ciefov prace
je vypocitat vSeobecné rieSenie ceny financného derivatu pre nelinearne
modely pomocou metdédy malého parametra. Metdda predpoklada, Ze rie-
Senie sa da napisat v tvare asymptotického rozvoja a d'alSim cielom je od-
vodit druhy ¢len tohto rozvoja, nakolko prvy je znamy. Pre model uvazujici
nelikvidny trh (Frey-Stremmeho model) kalibrujeme v praci na zaklade odvo-
deného vzorca parametre o a p pre redlne trhové data.
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Pocitacové simulacie a metody opakovanych vyberov dat v
ekonometrii

Andrej Gajdos
_Martina Hancova (Skolitef)
UPJS, KoSice, Prirodovedecka fakulta

Modelovanie a predikcie ¢asovych radov (CR) v ekonometrii patria v sU-
Casnosti k velmi dynamickym a vyznamnym matematickym oblastiam, ktoré
v poslednych rokoch viedli k udeleniu troch Nobelovych cien za ekonomiu
(2003, 2011, 2013). Jednou z predikénych teorii ekonometrickych CR je kri-
ging, ktory spoCiva v modelovani CR pomocou linearneho regresného mo-
delu (LRM) a v najdeni najlepsej nevychylenej lineérnej predikcie (BLUP).

V praci sa zaoberame navrhom a efektivnostou pocitacovych simulacii
vo forme metod opakovanych vyberov (bootstrap) v nedavno zavedenej vse-
obecnej triede LRM CR s diskrétnym spekirom (FDSLRM). Navrhli sme se-
dem bootstrapovych algoritmov vhodnych pre FDSLRM. Algoritmy vycha-
dzaju z modelového, blokového a transformacéného bootstrapu zavislych dat,
pricom ide o semiparametrické metddy bez predpokladov o pravdepo- dob-
nostnom rozdeleni CR. Teoreticka Cast prace k algoritmom je pritom konci-
povana novym, v literatire nepublikovanym spbsobom, v prepojeni na LRM
CR.

Pre potreby simulécii sme vytvorili dosial neexistujucu a volne dostupnu
kniznicu (kompletny softvérovy balik) pre modelovanie, predikciu a bootstra-
pové metody v triede FDSLRM, pricom sme vyuzili RStudio, jedno z naj-
modernejSich interaktivnych prostredi jazyka R. Prostrednictvom simulacne;j
Stldie zalozenej na redlnych ekonometrickych datach sme v kontexte kri-
gingovych predikcii navrhnuté metédy porovnali v roznych modeloch triedy
FDSLRM a s réznymi MNS odhadmi varianénych parametrov.

Vysledky Studie ukazali, ze simulacie nie sl prakticky citlivé na vyber me-
tod odhadu. V pripade bodovej hodnoty BLUPu vysledky vSetkych algoritmov
(okrem kontrolného bootstrapu pre nezavislé data) mozno povazovat za ne-
vychylené. Z pohladu miery pokrytia konfidencnych intervalov dobre funguju
algoritmy zalozené na transformacnom bootstrape, pricom ich efektivita ne-
zavisi na zvolenych transformaciach (Choleského alebo spektralny rozklad).
Algoritmy zaloZzené na blokovom bootstrape su vypoCtovo menej narocné,
ale davaju horsie pokrytia. Vhodnou korekciou ich vSak mozno vylepsit.
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Odhady parametrov useknutych ¢asovych radov

. Samuel Flimmel
Séarka Hudecové (Skolitel)
UK, Praha, Matematicko-fyzikalni fakulta

V Statistickej praxi sa mézeme stretnit so situaciou, kedy nemame k dis-
pozicii povodny Casovy rad, ale len informaciu, ¢i jeho hodnoty prekrodili ne-
jaku danu hranicu. Disponujeme teda binarnym ¢asovym radom, ktory nazy-
vame useknuty, a snazime sa z neho vytazit ¢o najviac informacii o rade p6-
vodnom. V praci sa zameriame na odhady parametrov Gaussovskych ARMA
Casovych radov, ktoré sl konstruované z useknutych dat. V literattre boli na-
vrhnuté takéto odhady pre autoregresné casové rady AR(p) v pripade nulovej
hranice useknutia. Tento postup najskér struéne zhrnieme a na jeho zaklade
potom navrhneme odhady pre obecnejSie situacie. PopiSeme postup odhadu
pre &asovy rad kizavych stétov MA(1) a rozoberieme jeho vlastnosti, s dora-
zom na odvodenie asymptotického rozptylu odhadu. Dalej skonstruujeme od-
had pre parametre AR(p) modelu v pripade obecne neznamej hranice usek-
nutia. V tomto pripade uz nie je mozné vysledny odhad vyjadrit analyticky
a je potreba zapojenia numerickej metddy. VSetky odhady nakoniec preve-
rime pestrou sadou simuldcii, v ktorych porovname spravanie nasho odhadu
s klasickym odhadom kon&truovanym z povodnych dat, a to za réznych pod-
mienok.



16. roénik éesko-slovenskej SVOC v matematike a informatike, 2015
p. 20, Ekonometria a finanéna matematika

Cooperative Interval Games

Jan Bok
Milan Hladik (Skolitel)
UK, Praha, Matematicko-fyzikalni fakulta

Kooperativni intervalové hry jsou zobecnénym modelem kooperativnich
her ve kterych kazda koalice ma pfedepsan uzavieny interval realnych Cisel,
ktery reprezentuje kolik mize koalice dostat, pokud jeji ¢lenové spolu koope-
ruji. Selekce jsou vSechny mozné vysledky takové hry bez dalsi neurCitosti.
Nase prace zavadi nové tfidy her zaloZzené na selekcich. Dokazujeme jejich
charakterizace a vztahy k jiz definovanym tfidam intervalovych her. Predkla-
dame nové vysledky k problému prekryvani jader her (bodl rovnovahy pro
kooperativni hry) z hlediska obou existujicich definic jader pro intervalové
hry. Zavadime pojem silné imputace a silného jadra jako universalniho fe-
Seni hry. Prace je zalozena na ¢lanku, ktery sumarizuje vysledky autorovy
bakalarské prace. Autor nikdy nesoutézil na soutézi SVOC.
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Toky v siet'ach a prirad’ovacie ulohy

Silvia Bodnarova
Katarina Cechlarova (Skolitef)
UPJS, KoSice, Prirodovedecka fakulta

V préaci sa venujeme priebeznej pedagogicko-psychologickej praxi. Potas
praxe su Studenti rozdeleni do hospitaCnych skupin. Tieto skupiny navste-
vuju vyu€ovanie na réznych typoch §kél. Pri vytvarani hospitaénych skupin
v8ak vznika zopar problémov. Suvisia s podmienkami, ktoré skupiny musia
spinat. V praci sme sformulovali individualnu tlohu I, ktor( sme riesili dvoma
pristupmi. Prvy pristup riesil Glohu pomocou ulohy celoCiselného linearneho
programovania. Druhy pristup rieSil Glohu cez toky v sietach. Sucastou prace
je aj program, ktory obsahuje implementaciu rieSenia tlohy I pomocou tokov
v sietach.
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O malych silne regularnych grafoch
s automorfizmom radu 3

Anton Koval
Martin Macaj (Skolitel)
UK, Bratislava, Fakulta matematiky, fyziky a informatiky

Silne regularny graf s parametrami (n, k, A\, u) je k-regularny graf radu
n, v ktorom kazda dvojica susednych vrcholov ma prave A\ spoloCnych su-
sedov a kazda dvojica nesusednych vrcholov ma prave p spolo¢nych suse-
dov. Pre sady parametrov existuje niekolko nutnych podmienok, ktoré pripus-
taju existenciu silne regularnych grafov. Sadu parametrov, ktora spifia véetky
podmienky budeme nazyvat splnitefnou. Aj ked’ existencia silne regularnych
grafov je znama pre vSetky splnitelné sady parametrov n < 55, kompletna
klasifikacia pre sadu parametrov (37,18,8,9), (41,20,9,10), (45,22,10,11),
(49,24,11,12), (49,18,7,6), (50,21,8,9) a (53,26,12,13) nie je znama. Upl-
nym prehfadavanim pomocou pocitata sme ziskali zoznam vSetkych silne
regularnych grafov do 55 vrcholov, ktoré maju automorfizmus radu 3. Prispe-
vok je zalozeny na spolocnej praci s Martinom Macajom.
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Simulované zihanie a jeho aplikacie v teérii grafov

Jozef Major
Méria Zdimalova (8koliter)
STU, Bratislava, Stavebna fakulta

V tejto praci sa zameriavame na nastudovanie si techniky simulovaného
zihania ako optimalizacnej metédy. Ciefom prace je urobit zhrnutie histé-
rie, vyvinu ako aj zakladnych metéd simulovaného zihania a ukézat jeho
fyzikalne pozadie. Nasledne uvadzame jeho prepojenie do réznych oblasti
tedrie grafov a pouzitie pri niektorych optimalizaCnych problémoch. Samotna
aplikacia simulovaného Zihania je zamerana na tzv. problém stupna a prie-
meru, ktory je tiez objasneny v praci. Budeme sa pokusat najst digraf s Co
najmensim priemerom, resp. ¢o najmensou priemernou vzdialenostou me-
dzi vrcholmi grafu, pri danom rade grafu a stupni vrcholov.
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Automatic identification of low-dimensional Lie algebras

Jan Kotrbaty
3 Severin Posta (Skolitel)
CVUT, Praha, Fakulta jaderna a fyzikalné inzenyrska

This work is devoted to the problem of identifying a given Lie algebra in
the classification list. Namely, we consider real and complex indecomposable
Lie algebras up to dimension four. The main identification tool we apply for
this purpose is the use of invariants. This method was widely discussed by
prof. P. Winternitz and doc. L. Snobl in their monograph Classification and
identification of Lie algebras. In our work, we make practical use of the tech-
niques described in their book.

First, the theory necessary for establishing various invariants is introdu-
ced. Second, the classification of considered algebras is presented a finally,
the identification process itself is demonstrated. The result of our work is re-
presented by a simple automatic on-line identificator, recognising any finite-
dimensional real or complex Lie algebra that is directly composed from inde-
composable ideals of dimension at most four.
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Very flat, locally very flat, and contraadujsted modules

Alexander Slavik
Jan Trlifaj (Skolitel)
UK, Praha, Matematicko-fyzikalni fakulta

In the setting of noetherian or Dedekind domains, we investigate the pro-
perties of the classes of all very flat and contraadjusted modules. These
are the modules from the respective classes in the cotorsion pair (VE,CA)
generated by the set of all modules of the form R[r~1]. Furthermore, we in-
troduce the concept of locally very flat modules and pursue the analogy of
their relation to very flat modules and the relation between projective and flat
Mittag-Leffler modules.
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Stenovy ranking rovinnych grafov

Juraj Valiska
_Stanislav Jendrof (skolitef)
UPJS, KoSice, Prirodovedecka fakulta

UvaZujme rovinny graf a linearne usporiadant abecedu. Dalej uvaZujme
zobrazenie, ktoré kazdému vrholu grafu priradi pismeno (farbu) z tejto abe-
cedy. Toto zobrazenie sa nazyva zafarbenie grafu.

Téato praca sa zaobera problémom vrcholového stenového rankingového
zafarbenia grafov. Rankingové zafarbenie znamena také zafarbenie, ze me-
dzi f'ubovolnymi dvoma vrcholmi zafarbenymi tou istou farbou, musi byt na
kazdej ceste medzi nimi vrchol zafarbeny vysSou farbou. Pri stenovom ran-
kingovom zafarbeni sa podmienka obmedzuje iba na obe stenové cesty me-
dzi tymito vrcholmi. Najmens$i pocet farieb, ktorym je mozno graf stenovo
rankingovo zafarbit, sa nazyva stenovy ranking grafu. V praci sa nachadzaju
techniky ako takto farbit' niektoré typy grafov, vratane algoritmu na najdenie
takéhoto farbenia pre fubovorny rovinny graf. Cast prace sa zaobera steno-
vym rankingom konkrétnych rovinnych grafov.



M Y firliibisile
16. rocnik Cesko-slovenskej SVOC v matematike a informatike, 2015 s v 0 C
p. 28, Ekonometria a finanéna matematika

Major index distribution over permutation classes

Michal Opler
Vit Jelinek (Skolitel)
UK, Praha, Matematicko-fyzikalni fakulta

For a permutation 7, the major index of = is the sum of all indices i such
that w; > m;11. It is well known that the major index is equidistributed with
the number of inversions over all permutations of length n. In this paper, we
study the distribution of the major index over pattern-avoiding permutations
of length n. We focus on the number A (IT) of permutations of length n with
major index m and avoiding the set of patterns II.

First, we are able to show that for a singleton set II = {s} other than some
trivial cases, the values M/*(I1) are monotonic in the sense that M (IT) <
M7 | (II). Our main result is a study of the asymptotic behaviour of A (1)
as n goes to infinity. We prove that for every fixed m, II and n large enough,
M™(II) is equal to a polynomial in n and moreover, we are able to deter-
mine the degrees of these polynomials for many sets of patterns. This work
constitutes the majority of the author’s bachelor thesis.
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Wienerov index v orientovanych stromoch

Katarina Hajdinova
Martin Knor (Skolitel)
STU, Bratislava, Stavebna fakulta

V tejto praci sa zaoberame Wienerovym indexom v orientovanych stro-
moch. Chceme zistit, ako zorientovat hrany stromu tak, aby bol Wienerov
index ¢o najvacsi. Mame hypotézu, ze ak je tento index najvacsi mozny, tak
v strome existuje vrchol v, pre ktory plati, ze pre kazdy d'alsi vrchol w existuje
orientovana cesta medzi v a w.

Hodnotu Wienerovho indexu a existenciu vrcholu v zistujeme pomocou
pocitaCového programu. V praci pouzivame zoznam vSetkych orientovanych
stromov s najviac desiatimi vrcholmi, program sa v8ak d& pouzit aj pre viac
vrcholové stromy.

Cielom tejto prace je zistit, i je hypotéza pravdiva pre stromy s nanajvys
desiatimi vrcholmi.
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Automorphism Groups of Geometrically Represented
Graphs

Peter Zeman
Pavel Klavik (Skolitel)
UK, Praha, Matematicko-fyzikalni fakulta

In this thesis, we describe a technique to determine the automorphism
group of a geometrically represented graph, by understanding the induced
action of the automorphism group on the set of all geometric representati-
ons. Each automorphism of a graph can be then interpreted either as an
automorphism of a representation, or as a morphism of a representation to
another one.

We apply this technique to interval graphs, permutation graphs, and to
circle graphs. The structure of all representations can be captured using
structures from algorithmic graph theory, in particular, PQ-trees, modular
trees, and split trees. One of our main results is a complete characteriza-
tion of the automorphism groups of interval, permutation, and circle graphs.
Moreover, for interval graphs, we show that their automorphism groups are
the same as of trees and, for a given interval graph, we construct a tree
with the same automorphism group which answers the Hanlon’s question
[Trans. Amer. Math. Soc 272(2), 1982].

Some classes of graphs can realize each finite group. Comparability gra-
phs (transitively orientable graphs) are one of those classes, since they con-
tain bipartite graphs. They are related to intersection graphs, since they are
exactly the complements of function graphs (intersection graphs of continu-
ous real-valued functions). The dimension of a poset is the least number of
linear orders whose intersection gives the poset. The dimension dim(X) of a
comparability graph X is the dimension of any transitive orientation of X, and
by k-DIM we denote the class of comparability graphs X with dim(X) < k.
For k > 4, we show that k-DIM is universal.
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Harmonické morfizmy grafov

Stanislav Kasaj
Roman Nedela (Skolitel)
UMB, Banska Bystrica, Fakulta prirodnych vied

Graf X nakryva graf Y, ak existuje epimorfizmus p : X — Y, ktory je
lokalne bijektivny. Kazdé regularne nakrytie grafov p : X — Y sa da ko-
dovat napéatovym ohodnotenim grafu Y. Ked'ze harmonicky morfizmus je
zov§eobecnenim nakrytia, vyvstava otazka, Ci je mozné zovSeobecnit kom-
binatoricku tedriu zdvihov grafov aj pre harmonické morfizmy.

Cielom prace je pomocou napat'ového ohodnotenia vyriesit problém kom-
binatorického opisu harmonickych morfizmov. Tento ciel je dosiahnuty v D6-
sledku 2.2 a Vete 2.6. Pojem harmonického morfizmu a harmonickej funkcie
pochadza z komplexnej analyzy. Tieto pojmy vystihuju podstatu danych kon-
ceptov, ¢o potvrdzuje fakt, Ze mnohé tvrdenia zname v komplexnej analyze
maju svoju analégiu na grafoch. Napriklad Veta 2.1 ukazuje, ze harmonické
funkcie sa zdvihaju pozdiz harmonickych morfizmov.

Praca pozostava z 2 hlavnych Casti. V prvej definujeme zakladné pojmy
pouzivané v texte a prezentujeme zékladné poznatky z teérie nakryvania gra-
fov, spolu s prikladmi a aplikaciou. V druhej kapitole sa venujeme roz&ireniu
tedrie nakryti pre harmonické morfizmy.

Tato praca je rozsirenim bakalarskej prace, ktora bola autorom obhajena
v roku 2014.
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Asymptotically approaching the Moore bound for diameter
three by Cayley graphs

Martin Bachraty
Jana Ziagiova, Jozef Siran (skoliter)
UK, Bratislava, Fakulta matematiky, fyziky a informatiky

The largest order n(d, k) of a graph of maximum degree d and diameter %
cannot exceed the Moore bound, which has the form M (d, k) = d* —O(d*1)
for d — oo and any fixed k. Known results in finite geometries on gene-
ralised (k + 1)-gons imply, for k& = 2,3,5, the existence of an infinite se-
quence of values of d such that n(d, k) = d* — o(d*). This shows that for
k = 2,3,5 the Moore bound can be asymptotically approached in the sense
that n(d, k)/M(d, k) — 1 as d — oo; moreover, no such result is known for
any other value of & > 2. The corresponding graphs are, however, far from
vertex-transitive, and there appears to be no obvious way to extend them to
vertex-transitive graphs giving the same type of asymptotic result.

The second and the third author (2012) proved by a direct construction
that the Moore bound for diameter £ = 2 can be asymptotically approached
by Cayley graphs. Subsequently, the first and the third author (2015) showed
that the same construction can be derived from generalised triangles with
polarity.

By a detailed analysis of regular orbits of suitable groups of automorph-
isms of graphs arising from polarity quotients of incidence graphs of genera-
lised quadrangles with polarity, we prove that for an infinite set of values of
d there exist Cayley graphs of degree d, diameter 3, and order d®—O(d??®).
The Moore bound for diameter 3 can thus as well be asymptotically appro-
ached by Cayley graphs. We also show that this method does not extend
to constructing Cayley graphs of diameter 5 from generalised hexagons with
polarity.
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Segmentation of microscopic images using level set
methods

Zuzana Bilkova
Vaclav Kucera (Skolitel)
UK, Praha, Matematicko-fyzikalni fakulta

This master thesis presents a new method for segmentation of phase-
microscopic images of cells. The method is based on the level set methods.
The resulting segmentation of cell clusters is used for the automatic tracking
of the cell growth in the research of new materials for body implants.

The main idea behind the level set methods is that an interface, dividing
the image into the background and cells, can be seen as the implicitly given
zero level set of a function in higher dimension. The goal is to capture and
analyze the motion of the interface in time. Instead of moving the interface
itself, we will be moving the level set function. The algorithm is based on
the variational formulation of the level set method, i.e. minimizing of a func-
tional, which describes the level set function. The functional is minimized by
a gradient flow described by an evolutionary partial differential equation.

The images in a sequence are taken in two minute interval. We achieved
the desirable limit of two minutes for processing of one image. The most
significant new ideas are initialization using thresholding and introducing new
terms that speed up the convergence and achieve more accurate results.
Moreover, we speed up the evaluation of gradient and Laplace operator using
new functions written in C language. The new implementation is three times
faster than the standard functions in MATLAB.
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Rekonstrukcia ploch z mracien bodov pomocou level-set
metdd

Balazs Koésa
Karol Mikula (3kolitel’)
STU, Bratislava, Stavebna fakulta

V ramci prace sme vytvorili matematicky model a numericki metédu na
rekonstrukciu ploch z 3D mracien bodov pomocou tzv. level-set metédy. Pre-
zentovana metéda riesi rekonstrukciu pléch vypoctom distan¢nej funkcie k
Gtvaru, ktory je reprezentovany mraénom bodov, s pouzitim tzv. Fast Swee-
ping Metddy a rieSenia advecCnej rovnice s krivostnou ¢astou, ktora vytvori
evollciu pociatocnej podmienky do finalneho stavu. Pre numerickl diskre-
tizaciu sme navrhli novd bezpodmienecne stabilni met6édu, ktord vyuziva
semi-implicitnd co-volume schému pre krivostni Cast a implicitny upwind
pre advektivnu ¢ast modelu. Metdéda bola naprogramovana v jazyku C, a
testovana na reprezentativnych prikladoch a komplexnych redlnych datach.
Predkladana praca SVOC tvori podstatnu ¢ast diplomovej prace autora.
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Reconstruction of 3D objects using direct surface
evolution

Patrik Daniel
Mariana Remesikova (Skolitel’)
STU, Bratislava, Stavebnd fakulta

We present a method for reconstruction of a single 3D object’s surface
from representative point cloud. Given the set of points, we construct a trian-
gular mesh approximation of a surface they represent. The process of re-
construction is based on appropriately designed evolution of initial condition
which is a simple triangulated surface containing the set of points in its inside.
We establish a parabolic PDE describing the Lagrangian surface evolution
and explain numerical approximation of our model. In order to control the qu-
ality of the mesh during the Lagrangian evolution and to obtain an appropriate
representation of the desired surface, we perform tangential redistribution of
mesh points during the surface evolution. We applied the proposed method
to the biological data representing an early developmental stage of a zeb-
rafish embryo. The obtained results can help in quantitative analysis of the
embryogenesis.
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Numericka metoda pro simulaci dvoufazového
kompozi¢niho proudéni v poréznim prostredi

Jakub Solovsky
5 Radek Fucik (Skolitel)
CVUT, Praha, Fakulta jaderna a fyzikalné inzenyrska

Prace se zabyva dvoufazovym kompozi¢nim proudénim. Jsou zde uve-
deny rovnice popisujici dvoufazové proudéni, transport komponent a pre-
stup komponent mezi fazemi. Pro feSeni tohoto typu uloh je odvozena nu-
mericka metoda vychazejici z hybridni metody smiSenych kone¢nych prvkd.
Metoda je testovana na Ulohach dvoufazového proudéni a vysledky jsou po-
rovnavany s presnymi reSenimi nebo s feSenimi uvedenymi v literatufe. Na
srovnani s presnymi reSenimi se ukazuje, ze feSeni konverguje a rad konver-
gence je 0 néco mensSi nez jedna. V dalSi Casti prace se zaméfujeme na kom-
pozicni proudéni. Je formulovana modelova Uloha pro Sifeni kontaminace
v podzemi a sledovani intruze par toxickych latek do sklepeni domu. Uva-
zujeme kineticky model pfestupu komponent, pro ktery vyzkouSime tfi mo-
dely koeficientu prestupu a provedeme citlivostni analyzu. Dale zkoumame
vliv deStovych srazek a fluktuace hladiny podzemni vody na proces fazové
zmény a transportu kontaminace z podzemi do sklepeni budov. Ukazuje se,
Ze fedeni je vyrazné ovlivnéno volbou modelu pro koeficient prestupu a jeho
velikosti. Vyznamny vliv na Sifeni kontaminace maji destové srazky a fluktu-
ace hladiny podzemni vody. Vliv destovych srazek je vyraznéjsi nez fluktu-
ace hladiny podzemni vody.
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Matematické modelovani dynamiky dvoufazového
proudéni ve fluidnim lozi

Dejan Kirda
5 Michal Benes (Skolitel’)
CVUT, Praha, Fakulta jaderna a fyzikalné inzenyrska

Fluidizcia je fyzikalny jav, pri ktorom sa vdaka kontaktu s pradiacim
vzduchom spravaju pevné Castice ako tekutina. Pridiaca zmes vzduchu a ¢as-
tic sa potom nazyva fluidné 16zko. Praca sa zaoberd matematickym mode-
lovanim dvojfazového pradenia vzduchu a €astic. Matematicky model je tvo-
reny dvoma sadami Navierovych—Stokesovych rovnic, doplnenymi o rovnice
kontinuity a stavovu rovnicu idealneho plynu. Vysledna sustava parcialnych
diferencialnych rovnic je priestorovo diskretizovana pomocou metédy konec¢-
nych objemov a vzniknuta sistava obyc€ajnych diferencialnych rovnic sa riesi
explicitne Eulerovou metédou. Praca obsahuje vysledky numerickych simu-
lacii a ich porovnanie pre rézne okrajové podmienky a hodnoty parametrov.
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Analytické reseni transportu vody v proton-elektrolytické
membrané

Jan Kubant
5 Vaclav Klika (Skolitel)
CVUT, Praha, Fakulta jaderna a fyzikalné inzenyrska

Despite the fact that water transport in Nafion membrane has been re-
cently extensively studied, it is not yet fully understood. This paper studies in
detail a novel model of water transport in the membrane.

The paper first introduces in general the topic of water transport in a fuel
cell membrane. Then it presents the results of the specific experiments of
interest for the modelling. Further a novel model of water transport in Nafion
membrane is introduced. The core of the work is then the detailed derivation
of the analytical solution of the model. It has been done using the method of
Laplace transform. To make the derivation consistent a lot of supplementary
computation was required. The result is found in a form of an infinite sum.

The next chapter of the paper presents analysis of the solution. Espe-
cially, conditions under which the solution can be approximated just be a few
first members of the sum are found. It is also shown that there are some
experimental observations the model is unable to explain. Last chapter then
introduces several experiments that can be used to validate the presented
model.

In summary this paper provides detailed analysis of the novel model that
can be used in future research to decide whether it is possible to use this
model in models of a Proton-exchange membrane Fuel Cell.

This paper was written as a research project during my master studies
at my faculty and it is the base of a research that is still ongoing. First, we
are working on a better model (BM) that is giving better results than the one
introduced here. Even though BM is not analytically solvable, it is still quite
simple and therefore it provides good insight into water transport in Nafion.
Secondly, we are performing experiments proposed in the paper and also
other, steady state measurements, at the moment. The measurements are
done at two institutes, experimental centre in Pilsen (CENTEM) and also
DLR, Stuttgart.

All those results are going to be summed up in my master thesis and
also in an article that is nearly finished and that we are planning to submit in
summer 2015.

All the computations in the paper were done by myself and the analysis
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and proposed experiments are based on ideas that | got by studying the so-
lution of the model. However, the ongoing research is based on cooperation
between me, my supervisor, my colleague Mgr. Michal Pavelka PhD, prof.
Jay Benziger and also institutes CENTEM and DLR Stuttgart.
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Modelling of blood flow in aneurysm geometry

Tereza Zabojnikova
Jaroslav Hron (8kolitel’)
UK, Praha, Matematicko-fyzikalni fakulta

Abstract: The aim of this work is to find a stable scheme which would
solve the Stokes problem of the fluid flow, in which an elastic structure is im-
mersed. Unlike most of the schemes solving fluid-structure interaction prob-
lems, in our scheme meshes of fluid and structure do not have to coincide.
We have restricted ourselves to two-dimensional domain occupied by fluid
with one-dimensional im- mersed structure. To describe a fluid-structure in-
teraction, we have used an Immersed boundary method. At first we consider
the strucure to be massless. We have modified an existing scheme and made
it unconditionally stable, which was mathematically proven and numerically
tested. Then we have proposed a modification where the structure is not
massless and also proved the uncondi- tional stability in this case. The pro-
posed schemes were implemented using the Freefem++ software and tested
on aneurysm-like geometry. We have tested the behavior of our scheme in
case when the growing aneurysm touches an obstacle, for example a bone
(with no-slip condition on the bone boundary). The proposed schemes were
implemented using the Freefem++ software and tested on aneurysm-like
geometry.
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Stabilita a presnost humerickych schém pre rovnicu
advekcie

Peter Skabla
Peter Frolkovic¢ (Skolitel)
STU, Bratislava, Stavebnd fakulta

V préci odvodime viaceré origindlne numerické schémy implicitného a
semi-implicitného typu pre jednorozmernu rovnicu advekcie, pricom doka-
Zeme ich stabilitu a rad presnosti. Navrhneme a realizujeme efektivny sp6sob
ich implementécie v softvéri Mathematica a ukazeme ich vyhodné vlastnosti
na niektorych prikladoch.
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Numerical solution of nonlinear transport problems

Eva Bezchlebova
Miloslav Feistauer (Skolitel)
UK, Praha, Matematicko-fyzikalni fakulta

This work focuses on the study of two-phase flow. Mathematical model
and numerical approximation of the flow of two immiscible incompressible
fluids is studied. The discretization in space and in time is introduced. The
finite element method with backward Euler time discretization is applied to
the Navier-Stokes equations and space-time discontinuous Galerkin method
is used for solving the non-linear transport problem. The emphasis is put
on the error analysis of discontinuous Galerkin method of lines and space-
time discontinuous Galerkin method for the transport problem. The numerical
results are shown. This work will be used for the master thesis.
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RieSenie priamej a inverznej ulohy vedenia tepla

Michal Toth
Jozef Kacur (Skolitel)
UK, Bratislava, Fakulta matematiky, fyziky a informatiky

V praci je navrhnuta numericka metoda rieSenia priamej a inverznej Glohy
vedenia a prenosu tepla. Cielom je Skéalovanie matematického modelu, pri kto-
rom je potrebné Uréit fyzikalne parametre: koeficient tepelnej vodivosti a ko-
eficient prenosu tepla z jedného média na druhé. RieSenie tejto problematiky
ma priame aplikacie napr. pri analyze tepelno-izolaénych vlastnosti mate-
rialov v stavebnictve. Praca je motivovana niektorymi vyskumnymi témami
na Fyzikalnom ustave SAV, ktoré s zamerané na vyvoj novych efektivnych
meracich zariadeni. Rovnakou témou sa autor zaobera vo svojej bakalarske;j
praci.
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Discontinuous Galerkin Methods for Solving Acoustic
Problems

Jan Nytra
Libor Cermak (Skolitel’)
VUTB, Brno, Fakulta strojniho inzenyrstvi

Partial differential equations play an important role in engineering applica-
tions. It is often possible to solve these equations only approximately, i.e. nu-
merically. Therefore number of successful discretization techniques has been
developed to solve these equations. The presented discontinuous Galerkin
method seems to be very general method to solve this type of equations,
especially useful for hyperbolic systems. Our aim is to solve aeroacoustic
problems, where propagation of acoustic waves is described using lineari-
zed Euler equations. This system of equations is indeed hyperbolic and the-
refore the discontinuous Galerkin method was chosen. The most important
aspects of this method is ability to deal with complex geometries, possibility
of high-order method and its local character enabling efficient computation
parallelization. We first introduce the discontinuous Galerkin method in ge-
neral for one- and two-dimensional problems. We then test the algorithm to
solve advection equation, which was chosen as a model case of hyperbolic
equation. The method will be finally tested using number of verification prob-
lems, which were formulated to test methods for computational equations,
including verification of boundary conditions, which, similarly to computati-
onal fluid dynamics, are important part of computational aeroacoustics. The
results presented in this SVOC'’s thesis will be applied in author’s master's
thesis.
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Nekonecna slova generovana vice antimorfismy

Josef Florian
3 Lubomira Dvorakova (Skolitef)
CVUT, Praha, Fakulta jaderna a fyzikalné inzenyrska

Prace se vénuje aktualni tématice kombinatoriky na slovech — nekone¢-
nym slovim generovanym vice antimorfismy. Obvykle se pro né pouziva
oznacéeni zobecnéna pseudostandardni slova. Tato slova byla definovana
teprve v roce 2006 a jsou zobecnénim standardnich sturmovskych slov a pse-
udostandardnich slov, kdy misto palindromického, respektive jediného pse-
udopalindromického uzavéru uvazujeme nekonecnou posloupnost involutor-
nich antimorfismd. Zatimco nekonecna slova vznikla palindromickym uza-
vérem a slova vznikla pseudopalindromickym uzavérem jsou pomérné dobte
prostudovana, o zobecnéném pseudopalindromickém uzavéru, ktery dava
vznik zobecnénym pseudostandardnim sloviim, se mnoho nevi. Tématu jsme
se vénovali jiz v bakalarské praci a v soutézi SVOC 2014, ovéem pouze nad
binarni abecedou, kdy tfida antimorfismu nebyla pf¥ili§ bohata. Dokazali jsme
novy vysledek — nalezli jsme nutnou a postacujici podminku pro periodicitu
binarnich zobecnénych pseudostandardnich slov. V této nové praci bylo do-
sazeno dal$ich plvodnich vysledku, tentokrat dokonce nad vicepismennou
abecedou: Ziskali jsme Castetné vysledky tykajici se tzv. normalizace nad
ternarni abecedou — normalizace pfi konstrukci zobecnénych pseudostan-
dardnich slov zajistuje, ze nebude vynechan zadny pseudopalindromicky
prefix. Dale jsme odvodili nutnou a postacujici podminku pro periodicitu ter-
narnich zobecnénych pseudostandardnich slov, ktera je pfekvapivé odlisna
od podminky nad binarni abecedou. A vyslovili jsme hypotézu o nutné a
postacujici podmince pro periodicitu zobecnénych pseudostandardnich slov
nad libovolnou abecedou.
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Moderné regularne vyrazy

Tatiana Tothova
Michal ForiSek (Skolitel)
UK, Bratislava, Fakulta matematiky, fyziky a informatiky

Regularne vyrazy implementované v su¢asnych programovacich jazy-
koch ponukaju omnoho viac operacii ako pévodny model z tedrie jazykov.
UZ konstrukciou spatnych referencii bola prekroena hranica regularnych
jazykov. Na§ model obsahuje naviac konstrukcie lookahead, lookbehind a
ich negativne verzie. V ¢lanku uvadzame zaradenie modelu zodpovedajice;j
triedy jazykov do Chomského hierarchie, vlastnosti tejto triedy a vysledky z
oblasti priestorovej zlozitosti.
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Synchronization and Road Coloring in Finite Automata

Vojtéch Vorel
Vaclav Koubek (Skolitel)
UK, Praha, Matematicko-fyzikalni fakulta

Multiple original results in the theory of automata and formal languages
are presented, dealing mainly with combinatorial problems and complexity
questions related to reset words and road coloring.
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Using Transformation in Solving Problems with
Supplementary Information

Boris Vida
Branislav Rovan (Skolitel)
UK, Bratislava, Fakulta matematiky, fyziky a informatiky

The main task of this thesis is to examine the use of transformation in
solving problems with supplementary information. The thesis is a continu-
ation of the research devoted to various aspects of information. It belongs to
the part, where the topic of the research is the Usefulnesséf the information,
while as a tool used for the measurement of the usefulness is the descrip-
tional complexity of deterministic finite automata. The results presented to
this date relied on the fact, that the supplementary information is in the form,
which can be used directly.

In this thesis, we propose a framework for studying the possibility to
transform the instance of a problem to match the format of the advisory in-
formation. A widely used and quite general transformation device is an a-
transducer. It turned out, that it is not always convenient to allow the use
of nondeterminism in transformations. Therefore, we examine also the case,
that the transformation device is a sequential transducer.

The thesis is devoted to the notion of information and to the question, how
can its various aspects be defined, studied and measured. The proposed
thesis develops a model for studying the usefulness of information also in
cases, where it is not usable directly. This model allows to consider the earlier
results about the usefulness of information as a special case and therefore
allows a direct comparison with the previous model.
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Vyhladavanie formalnych konceptov nad heterogénnymi
tabulkovymi datami pomocou formalnych konceptov
druhého radu

Matej Astary
. Ondrej Kridlo (skolitef)
UPJS, KoSice, Prirodovedecka fakulta

Jednou z metdd data-miningu je formélna konceptova analyza, ku kto-
rej chceme prispiet v tejto praci novym pristupom vyhlfadavania konceptov v
heterogénnych kontextoch pomocou formalnej konceptovej analyzy vysSieho
radu. Existuje niekolko pristupov vyhladavania konceptov v datach, ktoré
pracuju na vstupe s klasickym homogénnym kontextom, ale aj s atributovo-
heterogénnym kontextom. Prirodzene sa teda vyndara otdzka, ako sa vyspo-
riadat s heterogénnym kontextom, v ktorom nielen kazdy atribut méze byt
fuzzifikovany inak, nezavisle od ostatnych, ale aj kazdy objekt, ¢i kazda hod-
nota relacie medzi objektom a atribGtom. V praci prinaSame efektivny spdsob
vyhladavania formalnych konceptov nad heterogénnym formalnym kontex-
tom, €o ilustrujeme aj na konkrétnom priklade.
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On the Hardness of General Caching

Lukas Folwarczny
Jifi Sgal (Skolitel)
UK, Praha, Matematicko-fyzikalni fakulta

Caching (also known as paging) is a classical problem concerning page
replacement policies in two-level memory systems. General caching is the
variant with pages of different sizes and fault costs. In this work, hardness
aspects of general caching in the offline variant and structural results around
work functions for classical caching are concerned.

General caching in the offline variant was recently shown to be strongly
NP-hard, but the proof needed instances of caching with pages larger than
half of the cache size. In real-life situations, pages are small in comparison
with the cache size. The primary result of this work addresses this problem
as we prove: General caching is (strongly) NP-hard even when page sizes
are limited to {1, 2, 3}. It holds already in the fault model (each page has unit
fault cost) as well as in the bit model (each page has the same fault cost as
size).

In the structural part of this work, a new simpler proof for the full charac-
terization of work functions by layers for classical caching is given. It is then
shown that layers may be generalized also for caching with variable cache
size. Results around caching with variable cache size are then used to give
two algorithms for restricted instances of general caching.

This work originated as author’s bachelor thesis and will be submitted this
year. Except for one all the presented results were obtained during discus-
sions with the advisor Jifi Sgall; the single exception is a weaker variant of
the proof from the first chapter which is a contribution of the advisor. An ex-
tended abstract of the results from the first chapter was accepted at the 12th
Workshop on Models and Algorithms for Planning and Scheduling Problems
(MAPSP 2015).
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Fast primality testing for integers that fit into a machine
word

Jakub Janéina
Michal ForiSek (Skolitel)
UK, Bratislava, Fakulta matematiky, fyziky a informatiky

For large integers, the most efficient primality tests are probabilistic. Ho-
wever, for integers with a small fixed number of bits the best tests in practice
are deterministic. Currently the best known tests of this type involve 3 rounds
of the Miller-Rabin test for 32-bit integers and 7 rounds for 64-bit integers.
Our main result in this paper: For 32-bit integers we reduce this to a single
computation of a simple hash function and a single round of Miller-Rabin.
Similarly, for 64-bit integers we can reduce the number of rounds to two (but
with a significantly large precomputed table) or three. Up to our knowledge,
our implementations are the fastest one-shot deterministic primality tests for
32-bit and 64-bit integers to date. We also provide empirical evidence that
our algorithms are fast in practice and that the data segment is roughly as
small as possible for an algorithm of this type. This paper is a well summa-
rized version of author’s bachelor thesis. This paper was also presented at
SOFSEM 2015 in student research forum.
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Towards Expressive Metamodelling with Instantiation

Petra Kubincova
Jan Kruka, Martin Homola (Skolitel)
UK, Bratislava, Fakulta matematiky, fyziky a informatiky

Metamodelling is an approach in ontological modelling which involves
higher-order constructs: we allow not only individuals, but also classes and
properties to be classified into meta-classes and to be reasoned with as if
they were individuals. This is not directly possible in ontologies based on
classic description logics, though it is useful in modelling certain complex do-
mains, e.g., the taxonomic hierarchy of living organisms, where classes of
organisms (taxa) such as G. camelopardalis or Giraffa are categorized into
meta-classes such as Species, or Genus. What many proposed metamo-
delling languages lack is the ability to model with instantiation — the relation
between an instance and a class it belongs to — which can be used to mo-
del relationships and constraints among entities in different (meta-)layers.
We investigate a variant of higher-order description logics combining various
desired metamodelling features, including: (a) a fixly interpreted instanceOf
property connecting instances with their classes, freely usable in modelling,
which can express relations such as between a taxon and a particular ani-
mal; (b) promiscuous classes that may have individuals, other classes, and
properties as instances at the same time; but also (c) strictly typed classes
allowing only a certain type of instances. We show the decidability of two
expressive fragments by means of reduction.

Results given in this work will be included also in author’s master’s thesis.
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Matematické modelovanie prirodzeného jazyka

Peter Hornacek
Jozef Kollar (Skolitel’)
STU, Bratislava, Stavebna fakulta

Cielom prace je nastudovat uvedenu problematiku a vytvorit jednoduché
modely prirodzeného jazyka. Modely prirodzeného jazyka maju Siroké uplat-
nenie pri spracovani textu napr. pri webovych sluzbach, d'alej v kryptoldgii
a maju suvislost aj s tedriou kddovania. Pre konkrétne aplikacie je potrebné
vybrat vzdy najvhodnejSi model podla r6znorodych kritérii ako su datova
a vypoctova narocnost, rychlost spracovania a samozrejme Ucel pouzitia.
Praca sa bude zaoberat skimanim najjednoduchsich modelov zalozenych
na n-gramov a slovach, ktoré sa pouzivaju naprina rozpoznavanie jazyka,
detekciu zmyslu pIného textu a pri lusteni klasickych Sifier.
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Processing and Comparing of Eye-tracking Data Using
Machine Learning

Miroslav Simek
Michal Barla (Skolitel)
STU, Bratislava, Fakulta informatiky a informacnych technolégii

Eye-tracking technology is getting more and more attention when eva-
luating adaptive systems. Current approaches rely upon manually defined
areas of interest and optionally also manually designed features fed as an
input to some machine learning algorithm.

In this paper, we present a generic way how to learn an efficient abstrac-
tion of a user session, which is especially suitable for comparing, clustering
and categorizing user sessions. Our approach is based on unsupervised ma-
chine learning, specifically Restricted Boltzmann Machine (RBM), which is
presented with a visual representation of user session fragments and is able
to find its own features to make efficient session abstraction in the context of
other user sessions.

The results presented in SVOC will be applied as author’s diploma thesis.
The results were not yet applied in competition SvoC or any other similar
competitions.
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Web based data-mining assistant

Stefan Bocko
_ Tomas Horvath (Skolitef)
UPJS, KoSice, Prirodovedecka fakulta

Cielom prace je implementovat tzv. proof-of-concept webovsku aplika-
ciu na manazovanie a podporu data mining projektov. Hlavna poziadavka
na systém je jeho jednoduchost ako aj identifikovanie hlavnych prekazok a
slabych strdnok takéhoto systému.
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Méreni podobnosti pavoukl a mravencu

Jan Jezek
Petr Matula (Skolitel’)
MU, Brno, Fakulta informatiky

Tato diplomova prace se zabyva segmentaci obrazl, na kterych jsou zo-
brazeni pavouci a mravenci ve standardizované poloze, a ziskanim popis-
nych charakteristik z téchto obraz( uréenych pro méfeni podobnosti mezi
obéma druhy. Méfeni podobnosti je uréeno pro vyzkum schopnosti pavouku
napodobit mravence, ktefi se tak chrani pfed svymi predatory. V praci jsou
popsany obecné segmentacni metody vhodné pro tento typ problému. Dale
je zde popsan konkrétni postup segmentace navrzeny pro oddéleni pavouku
a mravencl od zbytku pozadi. Souéasti vysledného postupu je také roz-
déleni objektu do mensich ¢asti. Z jednotlivych ¢asti se potom ziskavaji
popisné charakteristiky, které byly navrzeny ve spolupraci s pracovniky P¥i-
rodovédecké Fakulty MU. Kromé bézné pouzivanych a v literatufre popsa-
nych charakteristik (jako napf. primérna barva) byl v praci navrzen postup
pro popis celkového tvaru objektu vyuzivajici ocekavanou symetrii pozoro-
vanych objektl. Kromé textové Casti je vystupem prace aplikace, ve které
jsou v8echny navrzené postupy implementovany. V aplikaci je mozné upra-
vit masky ziskané segmentaci a na zakladé téchto Uprav vypoditat Udaje,
které umoznuji vyhodnotit kvalitu segmentacniho algoritmu. DuleZitou sou-
Casti aplikace je export nameérenych popisnych charakteristik. Tato aplikace
je jiz v soucasné dobé vyuzivana pracovnici na Pfirodovédecké fakulté MU.
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Ziskanie vzoru dezénu pneumatiky z kataléogovej fotografie

Radoslav Rajc¢an
Michal Vagac (Skolitel)
UMB, Banska Bystrica, Fakulta prirodnych vied

The main goal of this work was to find a way to extract a tire print sam-
ple from image catalogue and transform this image. In the first part the use
of Hough transform for finding ellipses is explained. Next part talks about
complicated calculation process of this transformation when implemented in
languages Python and C. Some of the problems, which arosed while looking
for a tire print are also explained as well as ones with transformation of pho-
tographed image at an angle and achieving the right position of a tire print in
an image.
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Riadenie radiovo ovladaného modelu pocitacom a jeho
interakcia s vonkajsim svetom na platforme Raspberry Pi

Peter Otto
Peter Trhan (Skolitel)
UMB, Banska Bystrica, Fakulta prirodnych vied

Praca sa zaoberd riadenim radiovo ovladaného modelu prostrednictvom
pocitaCa Raspberry Pi. Skima spbsob prenosu videa v realnom Case cez
WiFi siet. Porovnava metddy odosielania riadiacich prikazov. Ziskané po-
znatky su uplatnené pri implementacii aplikacie autonémneho riadenia. Pri-
nosom prace je mobilny, poc¢itatom aj ¢lovekom ovladatelny model auta,
schopny interakcie s vonkaj$im svetom, riadenia cez internet a programova-
nia trasy jazdy. Nadobudnuté znalosti mézu byt zGzitkované v pokrocilejSich
robotickych projektoch, ktoré sa venuju algoritmom pocitacového videnia,
riadeniu motorov a prenosu obrazu. Ciefom prace je vyrieSit riadenie radi-
ovo ovladaného auta pocitatom Raspberry Pi a prenos videa cez WiFi siet s
nizkou latenciou pomocou Raspberry Pi kamery. Dal$im ciefom je porovnat
sposoby odosielania riadiacich prikazov technolégiami AJAX a Web Sockets.
Cielfom je vyuzit ziskané poznatky pri riadeni RC auta podla rozpoznaného
obrazu kniznicou OpenCV. Praca sumarizuje vysledky z autorovej diplomovej
prace na FPV UMB v Banskej Bystrici.
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Automatic Synthesis of Computationally Efficient Interest
Point Detectors

Ivor Uhliarik
Zuzana Berger Haladova (Skolitel’)
UK, Bratislava, Fakulta matematiky, fyziky a informatiky

With the arrival of the trend of integrating powerful graphics processing
units into modern hand-held devices, performing complex computations is
becoming feasible to the point that allows developers to deploy augmen-
ted reality-enabled smart-phone applications. This work aims to tackle the
challenges of establishing an efficient pipeline of image processing tasks
involved therein. We focus on the automatic synthesis of the interest po-
int detection operator using a multiobjective genetic programming (MO-GP)
framework that promotes properties suitable for detecting local features in
cluttered scenes. In previous works, three properties chosen as the genetic
programming (GP) search objectives have been used: stability, point disper-
sion, and information content. We seek to expand this approach with a fourth
objective that emphasizes computational efficiency, taking parallelizability of
algorithms into account. The produced operators are then compared using a
set of images with appropriate content and applied in higher-level computer
vision tasks. The individual components of the operators are efficiently im-
plemented in the Android RenderScript framework for use in Android mobile
applications.
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Metédy segmentacie 4D obrazu

Timotej Hornacek
Karol Mikula (3kolitel’)
STU, Bratislava, Stavebna fakulta

V tejto praci predstavujeme semi-implicitn numerick( metédu, ktora riesi
rovnicu segmentacie Stvordimezionalneho (4D) obrazu. Pod pojmom 4D ob-
raz rozumieme trojdimenzionalne video. Numerickd metdéda je zalozena na
semi-implicitnej Gasovej diskretizacii a metéde kone¢nych objemov v pries-
torovej diskretizacii. Na rieSenie sustavy rovnic pouzivame SOR algoritmus.
Metédu aplikujeme na segmentaciu objektov v 2D, 3D a 4D obraze.
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Matematické aspekty neskenujucej hyperspektralnej
fotografie

Adam Seliga
Peter Sarkoci (Skolitel’)
STU, Bratislava, Stavebna fakulta

Hlavnou motivaciou pre zovSeobecnenie digitalnej fotografie na hyper-
spektralnu je ziskat o snimanej scéne viac informacii a tym zjednodusit
identifikaciu, pripadne segmentaciu objektov v scéne. V praci sa zaoberéme
metodou rekonstrukcie dat hyperspektralneho obrazu ziskanych z meranych
dat pomocou integralnych transformécii. Tato problematika Uzko suvisi s re-
konstrukciou obrazu vo vypoctovej tomografii. Preto je stCastou prace aj
implementéacia jednoduchého algoritmu tomografickej rekonstrukcie. V praci
sa zaoberame aj otazkou zovSeobecnenia tohoto algoritmu pre potreby ne-
skenujucej hyperspektralnej fotografie.
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Hierarchical Superpixel-based Saliency Model

Patrik Polatsek
Vanda BeneSova (Skolitel’)
STU, Bratislava, Fakulta informatiky a informacnych technolégii

One of the most important senses is our vision. Human eyes receive a
huge amount of visual information every second. Processing such amount
of data is very demanding, thus visual attention provides our brain the ability
to select the most important aspects of a scene. Models that predict visual
attention create a saliency map. Standard hierarchical saliency methods do
not respect the shape of objects and model saliency as the pixel-by-pixel
difference between the centre and its surround.

The aim of this work is to improve the saliency prediction using a superpixel-
based approach. Their key benefit is that their boundaries should correspond
to object’s contours. Our proposed saliency model combines a hierarchical
processing of visual features and a superpixel-based segmentation.

Our perception is influenced by dynamic stimuli too. Thus, we have exten-
ded our method to consider dynamic impacts of attention using optical flow
maps to predict visual attention also in video sequences.

This work is the author’s master thesis and a portion of our results was
published at the Spring Conference on Computer Graphics (SCCG) 2015.
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Accelerated gSLIC for Superpixel Generation used in
Object Segmentation

Robert Birkus
Vanda BeneSova (Skolitel’)
STU, Bratislava, Fakulta informatiky a informacnych technolégii

The goal of our work is to create a robust object segmentation method
which is based on superpixels and will be able to run in real-time applications.
The SLIC algorithm proposed by Achanta et al. [1] is a superpixel segmen-
tation algorithm based on k-means clustering , which efficiently generates
superpixels. It seems to be a good trade-off between the time consumption
and robustness. Important advancement towards the real time applications
using superpixels has been proposed by the authors of the gSLIC - a mo-
dified SLIC implementation on the GPU (Graphics Processing Unit) [2]. In
this paper, we present a significant acceleration of this superpixel segmen-
tation algorithm gSLIC implemented for the GPU. A different strategy of the
implementation on the GPU speeds up the calculation time twice and more
over the presented GPU implementation. This implementation can work in
real-time even for high resolution images. We also present our method for
merging of similar superpixels. This method uses an adaptive decision pro-
cedure for merging of superpixels. Accelerated gSLIC is the first part of this
proposed object segmentation method.

[1] Radhakrishna Achanta, Appu Shaji, Kevin Smith, Aurelien Lucchi, Pas-
cal Fua, and Sabine Susstrunk. SLIC Superpixels. Technical report, EPFL,
2010.

[2] Carl Yuheng Ren and lan Reid. gSLIC: a realtime implementation of
SLIC superpixel segmentation. Technical report, University of Oxford, De-
partment of Engineering, Technical Report (2011)., 2011.
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OpenGL View Library

Adam Riecicky
Martin Madaras (Skolitel)
UK, Bratislava, Fakulta matematiky, fyziky a informatiky

Nowadays, many programmers need to use graphical output in their prog-
rams. For this purpose, various graphical libraries such as OpenGL are cho-
sen to get maximal rendering efficiency. Since these libraries are working
directly with graphic accelerators, the performance is robust, but it has its
cost. Data stored in video card memory are hard to review by the program
debugging and errors on this level are unpleasant and disturbing. Moreover,
programmers often have these data stored on graphic card related with data
in their application, which makes debugging even more frustrating.

Despite all the pros of the currently existing debugging tools such as gDE-
Bugger, nSight or Vogl, there are many limitations. We wanted to let the user
to see a 3D visualization of values in the buffers. Debugging the meshes in
a visual form is much more intuitive then reviewing a buffer values. Most of
the tools, need to pause the application before they can be used. It can be
restrictive in some cases, for example when debugging an animation. Our lib-
rary works real-time, allowing the users to view mesh or texture animations
instantly.

Compared to other debugging tools, our framework is displaying data de-
fined by the user only, instead of all OpenGL context. This may result in the
better clarity of displayed data, and filtering all not requited buffers. Similarly
to the gDEBugger, our framework works in an additional window running be-
side the users application also. This window can be customized, depending
on the needs and preferences of the user. This feature also makes it suitable
for supplementary visual output applications, not only for debugging purpo-
ses.

Mesh rendering in its simplest form, can display a mesh as a point cloud.
In the next step, the mesh data can be adjusted by other callings to specify
vertex connectivity, texture coordinates, vertex attributes or shader program.
To each model, an array of float values can be assigned. For each individual
vertex, one value from a field is taken and transformed to a color of the vertex.
Sending the ID of a textures stored in the video memory to the library allows
the user to display them in the Viewer window. The last feature allows the
user to set a variable pointers to the library and then display actual values.
Output of the each pointer can be formatted and inserted into a defined string
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line.

Since the tool provides multiple visual output options, there are many po-
ssible applications for it. It may become useful when the programmer needs
to determine if some data was loaded correctly. Using just a few commands
it allows the user to have a visual feedback of a mesh or a texture. Another
application can be a visual test of a shader program. There is a possibility to
apply a shader program for the models, therefore the user is able to compare
them.

Our goal was to create a visualization tool for the programmers, where
they would be able to inspect models and textures stored in the video me-
mory, and connect it with the data from their program. This was be done by
providing a library with a simple interface which can create another window
beside the user’s application and offer previewing possibilities.
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Zobrazovanie geografickych objektov v rozSirenej realite
na smartfénoch

Jakub Gregorek
_ Frantisek GalCik (Skolitef)
UPJS, KoSice, Prirodovedecka fakulta

Praca sa zaobera rozpoznavanim a identifikovanim geografickych objek-
tov, ako napriklad hér, v obraze snimanom kamerou smartfénu. NasSou sna-
hou je zvySit presnost si¢asnych rieSeni odhadujicich umiestnenie objektov
len na zaklade dat z GPS a kompasu, t.j. bez analyzy obrazu. Pri rozpoznani
hér v obraze sa ako najstabilnej$i deskriptor nuka tvar horizontu, ktorého de-
tekciou sa zaobera viacero Clankov. V nami navrhnutom pristupe prebieha
identifikacia objektov v obraze na zaklade asociacie tvaru horizontu (deteko-
vaného v obraze) s horizontom vypocitanym z priestorového modelu okoli-
tého prostredia. Pre ulozenie mnozstva geodat s popisom prostredia a efek-
tivnu pracu s nimi sme navrhli vlastny binarny format s podporou kompresie.
S ohfadom na obmedzené vypoctové a paméatové obmedzenia smartfénov
sme navrhli, implementovali a otestovali algoritmy na efektivny vypocet ho-
rizontu z tychto geodat. Okrem toho sme navrhli a otestovali dva algoritmy
na detekciu horizontu v obraze. Overenie jednotlivych algoritmov sme reali-
zovali na datach zozbieranych v Tatrach a v okoli KoSic.Navrhované rieSenie
by malo byt zakladom aj pre zobrazovanie pokrocilejSich prvkov rozSirenej
reality, &i pouzitelné ako exteriérovy hibkovy senzor.
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Automatic Diacritics Reconstruction in Slovak Texts

Jakub Gedera
Marian Simko ($koliter)
STU, Bratislava, Fakulta informatiky a informacnych technolégii

There are a lot of Slovak texts on the Web written without diacritic. This
complicates various tasks related with intelligent information processing such
as texts categorization or metadata extraction. Reading text with diacritics is
more comfortable for users and they miss support tools for diacritics recons-
truction on the Web. In our work we describe the method of diacritic recons-
truction in text written in Slovak language. Slovak language contains words
that can have more than one possible diacritic reconstruction. In solving this
task, we employ context based approach. Using n-gram language model we
are looking the most likely occurring forms of terms in a sentence. There are
solutions that reconstruct diacritics in text but none of them was implemen-
ted as a support tool for user of the web. They were only implemented as
a web service with user interface. Therefore, we are the first who have de-
veloped web browser extension for diacritics reconstruction. We made tests
with users that tried our application. They rated the quality of reconstructed
text and their satisfaction with the result too. Users were satisfied with result
and they rated this application very positive. They can imagine using this web
browser extension when writing emails or reading topics on forum too.
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Lokalizacia v indoor prostredi s vyuzitim akcelerometra a
kompasu

Miroslav Opiela
_ Frantisek GalCik (Skolitef)
UPJS, KoSice, Prirodovedecka fakulta

UrCenie aktualnej pozicie pouzivatela je kiuCovou otazkou, ktord musi
rieSit akakofvek navigacna aplikacia. Kym v typickych naviga¢nych rieSe-
niach sa vyuziva GPS, v budovach nie je mozné pracovat s tymto satelitnym
signalom. Rézne pristupy k indoor lokalizacii sU kazdoro¢ne prezentované
na konferencii IPIN. V naSej praci vyuzivame na urCenie aktualnej polohy
pouzivatela senzory, ktoré su pritomné v beznom smartféne, akcelerometer
a kompas. Pozorovanim zmien hodnét akcelerometra sa detekuje vykonany
krok. Kompas slUzi na urCenie smeru chédze. Spolo¢ne poskytuju moznost
uréenia relativnej pozicie vzhfadom na dand navigaénu trasu. V tejto praci
prezentujeme vlastny algoritmus, ktory je schopny lokalizovat pouzivatefla
aj bez znamej navigacnej trasy. Tento pristup sa vyuziva v oblasti robotiky.
Mapu budovy reprezentujeme pomocou mriezky s dostato¢ne malym rozme-
rom jedného policka. Pre kazdé takéto miesto v budove pocitame pravdepo-
dobnost, s akou sa tam pouzivatel nachadza. V praci opisujeme aj efek-
tivnu implementaciu nasho algoritmu. Tento pristup poskytuje potencial pre
kombinaciu s inymi vstupnymi informéciami o aktuélnej polohe, ako je WiFi
fingerprinting alebo QR kdédy. Takto navrhnuty algoritmus je schopny vyspo-
riadat sa s rdznou dizkou kroku, nepresnostami hodnét z kompasu alebo ne-
spravne detekovanymi krokmi. Zaroven algoritmus vyuziva Strukttru budovy
so svojimi chodbami a ich krizovatkami k zlepSeniu presnosti lokalizacie. Vy-
tvoreny prototyp ukazuje, Ze algoritmus je funkény a pouzitefny v aplikacii
indoor navigacie.
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Evaluating Learnability of Games

Peter Demcak
Jakub Simko (Skolitel)
STU, Bratislava, Fakulta informatiky a inf. technolégii

V tejto praci predstavujeme subor metéd na vyhodnocovanie hernej na-
ucitelnosti v hrach. Nas pristup je zaloZzeny na vyhfadavani dizajnérom pred-
pisanych modelov spravania v postupnostiach udalosti nastavajdcich pri in-
terakcii hraCov s hrou. Tieto udalosti sU zbierané na zaklade implicitnej spét-
nej vazby - zahffaju sledovanie pohladu, vstupy z rozhrania a logické uda-
losti zavisiace na kontexte hry. Vysledky prezentovane v tejto SVOC hodla
autor uplatnit ako svoju diplomovi pracu. V sutazi SVOC zatial Ziadny z
vysledkov nebol uplatneny.
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Source Code Review Recommendation

Matej Chlebana
Karol Rastocny (Skolitel)
STU, Bratislava, Fakulta informatiky a informacnych technolégii

V tejto diplomovej praci sa zaoberame vyuzitim dolovania procesov v
softvérovom inzinierstve pri identifikacii povahy procesu a pri identifikacii au-
tora procesu vzniku novych verzii zdrojového kédu. Dolovanie procesov pre-
bieha na z&klade analyzovania zaznamov aktivity vyvojarov, ziskanych zo
systémov projektu PerConlK. Vyuzitie dolovania procesov m6ze poma@ct pri
rieSeni problémov spatych s vyvojom informacénych systémov ako je napr.
optimalizacia procesu vyvoja prostrednictvom podpory posudzovania zdrojo-
vého kdédu. Sucasné pristupy k posudeniu zdrojového kédu vyZzaduji ruéné
prehliadanie vetkych zmien v kdde posudzovatelom. Pri tomto pristupe ¢asto
dochéadza k pretazovaniu posudzovatelov, o priamo vplyva na znizenie kva-
lity zdrojovych kédov. Hlavnym cielom tejto prace je ufahcit ¢asovo naro¢nu
pracu posudzovatelov zdrojového kddu a tym prispiet ku kvalite vyvijaného
softvéru. V praci identifikujeme procesy a na zaklade anotacii identifikujeme
ich povahu. Identifikujeme chybové procesy a vytvarame z nich procesné
modely, ktoré nam pom0zu identifikovat povahu neanotovanych procesov.
Pre overenie Uspesnosti klasifik&cie chybovych zdrojovych kddov vyuzivame
metriky Precision, Recall a F1. Pri identifikacii chybovych procesov sme do-
siahli Uspesnost 70
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The Form of Theses Written in LaTeX

Vit Novotny
Petr Sojka (Skolitel)
MU, Brno, Fakulta informatiky

This bachelor’s thesis aims to assess the existing templates for the type-
setting of theses and to analyze the trends in the usage of TeX at the Masaryk
University in Brno. Based on the findings, the author designs a new LATEX
document class for the typesetting of theses at the Masaryk University in
Brno.
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Refinement of Methods for DNA Sequencing

Daniel Kig&
Peter Lacko (Skolitel)
STU, Bratislava, Fakulta informatiky a informacnych technolégii

Widely used method for assembling short reads of DNA are NP-hard and
struggle to assemble genome quickly, while addressing repeating sequences
within genome and keeping results error-free. Described new method has po-
lynomial complexity and offers solution for assembling repeating sequences
while keeping results error-free. Devised algorithm was designed to be paral-
lelized using OpenMP and MPI technology which lowers time complexity on
logarithmic scale. Tests of this new approach on synthetic and real data sho-
wed that all errors were eliminated and all contigs were assembled correctly.
In addition to that resulting contigs has correctly assigned neighbourhood
providing complex information about topology of processed genome. Results
show high coverage of reference genome at 50-fold coverage of genome by
reads. Described method is part of master’s thesis at FIIT STU in Bratislava
and its first version was presented at IIT.SRC 2015 conference.
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Parallel Bucket sort algorithm for ordering short DNA
sequences

Tomas Farkas
Maria Lucka (Skolitel)
STU, Bratislava, Fakulta informatiky a informacnych technolégii

Effective ordering of short DNA sequences is the key task in solving many
problems in DNA sequencing. Proposed paper deals with optimizing and en-
hancing performance of the parallel Bucket sort algorithm. It discuss suita-
bility of the algorithm for sorting DNA sequences of the length k, & < 32,
called k-mers. We propose concrete configuration properties dependent on
the used parallel architecture. For the Bucket sort algorithm we find the opti-
mal bucket size and data splitting policy. We suggest an idea for improving
its performance by about 40% by means of processing the data twice what
results in distributing them to as many buckets as needed. We describe de-
tails of MPI implementation that aims to minimize the idle times. We conclude
with presentation of newly built sorting-based frequency counting algorithm
and show the effectivity of implementation using the genome SRX040485.
The achieved results show superiority of the proposed counting algorithm in
comparison with other existing software solutions.
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Softvér na sledovanie pohybu buniek pocas
embryogenézy zivocichov

Natélia Heliova
Robert Spir (Skolitel)
STU, Bratislava, Stavebnd fakulta

V tejto praci sme sa zamerali na rozSirovanie funkcionality softvéru pre
vizualizaciu trajektorii pohybu a delenia buniek v 3D priestore a ¢ase pocas
embyogenézy zivoCichov. Data, s ktorymi na$ program pracuje, su ziska-
vané z ¢asovych sérii 3D biomedicinskych snimkov, ktoré predstavuju prvé
hodiny bunkového vyvoja embrya rybky Danio rerio. Pomocou réznych nu-
merickych metdd su z tychto dat extrahované trajektérie pohybu buniek. Pre
potrebu efektivneho zobrazovania bol vytvoreny softvér, ktory vyuziva gra-
fickd kartu poc€itaca a tym zrychluje samotnu vizualizaciu. Vizualiza¢ny prog-
ram je implementovany v jazyku C# pomocou vyvojového prostredia Visual
Studio 2013 a jeho pdvodna verzia poskytovala funkcionalitu pre vykreslenie
jednotlivych ¢asovych krokov vyvoja embryo, spatnych i doprednych trajek-
torii buniek a moznost farebného zvyraznenia buniek podla rychlosti alebo
smeru, delenia buniek a zobrazenie vlastnej farby definovanej vo vstupnom
sUbore. Softvér bol doplneny o d'al$iu funkcionalitu a v siéasnosti umozniuje
spolu s numerickymi datami zobrazovat rezy reprezentujuce originalne mik-
roskopické snimky v jednotlivych rovinach, sledovanie pohybu jednej bunky
a vizualizaciu strednej trajektérie viacerych bunkovych populécii reprezentu-
jucich napriklad jednotlivé organy.
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Optimization of Fourier series computations

Jakub Téth
Jarmila Skrinarova (Skolitel’)
UMB, Banska Bystrica, Fakulta prirodnych vied

The goal of the work is to optimize Fourier series computation with the
help of sequential or parallel algorithm. For computing, we use the virtual
cluster with MOSIX distributed system. The cluster con-tains three virtual
machines. During the experiment we run both types of programs 10 times for
differ-ent numbers of elements of Fourier series. After the analysis of com-
putation times we can conclude that using algorithm in distributed system
MOSIX optimizes computation and it is a suitable methodology for computa-
tion of Fourier series with large numbers of elements.
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Program SVOC 2015

Ubytovanie:

Hotel Druzba, Botanicka 25, Bratislava

Hotel Sorea Regia, Kralovské udolie 6, Bratislava

Miesto konania sut'aze:

Fakulta matematiky, fyziky a informatiky UK, Mlynskéa dolina, Bratislava

Streda, 27.5.2015

17:00-20:30 registracia, ubytovanie, veCera pre mimobratislavskych
Ucastnikov (hotel Druzba)

Stvrtok, 28.5.2015

od 7:00 ranajky pre mimobratislavskych G¢astnikov (hotel)
7:45-9:00 registracia (FMFI UK, pavilén M)

8:00-8:45 zasadnutie ¢lenov komisii (FMFI UK, poslucharen C)
8:15 odchod studentov na FMFI UK (hotel Druzba)

9:00-10:40 prezentacie prispevkov (FMFI UK, poslucharne V-XII)
10:40-11:00 prestavka, obCerstvenie

11:00-13:00 prezentacie prispevkov (FMFI UK, poslucharne V-XII)
(porady komisii hned po skon€eni sutaznych prispevkov)

12:00-14:00 obed (FMFI UK, FreeFood)

14:30-17:30 volnocasové aktivity podfa zaujmu (prehliadka mesta so
sprievodcom, discgolf)

18:00 slavnostné vyhodnotenie, recepcia (FMFI UK, poslucharen F1)
19:30 porada o buducich roénikoch stitaze SVOC (riadiaci vybor, &lenovia

komisif; FMFI UK, F1-146)
19:30 noCny zivot v Bratislave (Studenti)
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Piatok, 29.5.2015

od 7:00 ranajky pre mimobratislavskych U¢astnikov (hotel)

8:00 odchod na splav rieky Morava (hotel Druzba)

9:30 odchod na pesi vylet rezervacia Devinska Kobyla (hotel Druzba)
12:00-14:00 grilovacka (Devin, luka pod hradom)

Sprievodné podujatia
Prehliadka mesta (Stvrtok)

Priblizne dvojhodinovu prehliadku starého mesta Bratislavy a exteriéru
Bratislavského hradu so sprievodcom zaéneme o 714:30 na moste nad za-
stavkou elektricky Botanicka, preprava do mesta je elektriCkou a trva cca 10
minut. Prehliadku ukonéime na tom istom mieste cca o 17:30.

Discgolf (Stvrtok)

Discgolf je najpopularnejsia individualna hra s lietajucim tanierom. Sna-
hou hraga je z poCiato€ného stanoviska dosiahnut Specialny kés (disc cat-
cher) na ¢o najmensi pocet hodov. FMFI UK v spolupraci so Slovenskou
asociaciou Frisbee otvorilo v roku 2014 prvé pevné 18 jamkové discgolfové
ihrisko na Slovensku. Kazdy roku v maji tu prebieha sutaz o pohar FMFI UK.
Stretneme sa na o 14:30 na vratnici pavilonu matematiky, odbornici vam vy-
svetlia pravidla hry a hrou vas tiez budu sprevadzat skuseni discgolfisti z
FMFI UK.

Nocny zivot v Bratislave (Stvrtok)
Nenechajte si ujst nocny Zivot v Bratislavskom starom meste. Stretneme

sa po recepcii, cca o 19:30 vo vestibule pavildnu fyziky a vyrazime do noCnej
Bratislavy. Sprievodcov vam budu robit Studenti FMFI UK.
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Splav rieky Morava (piatok)

Na piatok sme pre zaujemcov pripravili splav z Vysokej pri Morave ku
sutoku riek Morava a Dunaj pod hradom Devin. Stretneme sa o 8:00 na re-
cepcii hotela Druzba, odkial sa peSi odoberieme do ned'alekej lodenice UK
a odtial mikrobusmi do Vysokej pri Morave. Samotny splav bude trvat cca
3 hodiny oddychovym tempom. Pristaneme na luke pod hradom Devin, kde
budeme pokracovat grilovackou. Vhodné je Sportové obleCenie. Sprievod-
cov vam budu robit’ vodaci z FMFI UK. Na splav je potrebné zaregistrovat
sa. Pokial ste sa zaregistrovali ale zmenili ste svoje plany, odovzdajte svoj
listok spét pri registracnom stole, aby sme mohli umoZznit splav d'als$im zau-
jemcom. Pred odchodom na splav je potrebné sa odubytovat, veci si mézete
uloZit vo vyhradenej miestnosti v hoteli Druzba.

Pesi vylet na Devinsku Kobylu (piatok)

Devinska Kobyla je prekrasna prirodnd rezervacia s bohatou flérou a fau-
nou. Stretneme sa o0 9:30 na recepcii hotela Druzba, odkial sa MHD odo-
berieme do Devinskej Novej Vsi. Odtial sa vyberieme na unikatny pieskov-
covy vrch Sandberg a budeme pokracovat v prijemnej prechadzke cca 4 km
striedavo cez lUky a lesné porasty az na hrad Devin. Po ceste sa nam otvo-
ria prekrdsne vyhlady na hrad Devin, na rieku Morava a rakuske Moravské
pole. Vylet ukon&ime na like pod hradom Devin, kde budeme pokracovat
grilovackou. Vylet je nenaroény, nie je potrebna Specialna obuv ani oblece-
nie. Pred odchodom na vylet je potrebné sa odubytovat, veci si méZete uloZit
vo vyhradenej miestnosti v hoteli Druzba.

Grilovacka pod hradom Devin (piatok)

Grilovacka cca od 11:30 do 14:00 na luke pod hradom Devin zakonéi toh-
toro&nt SVOC. Pripravili ju pre vas dobrovornici z FMFI UK. Z parkoviska pod
hradom pokraCujte po chodniku smerom k rieke Morava, pri rieke uvidite na
pravej strane dreveny altanok. Zaujemci si m6zu pozriet' aj hrad Devin, ktory
patri k najstar§im znamym hradom na uzemi Slovenska. Doprava na hrad a
z hradu je MHD autobusmi 28 a 29, cesta zo zastavky Botanicka zahrada
trva cca 20 minat. Odchody zo zastavky Botanicka zahrada: 11:29, 11:59,
12:14, 12:29, 12:59. Ochody z hradu Devin: 12:16, 12:34, 12:45, 13:16,
13:34, 13:45, 14:16, 14:34, 14:45.



84

Prehladny rozvrh sekcii

Prehladny rozvrh sekcii

9:00-10:00 Studentské prezentacie (V-XII)

Tedria pravdepodobnosti a matema-
ticka Statistika, M-V

Michal Béres: Reseni optimalizacnich
inZenyrskych dloh pomoci efektivnich
simulaénich metod

Simona Domesova: Efektivni algoritmy
pro simulaci DE systému

Antonin Hanu$: Analyza zmény v rando-
mizovanych studiich

Matematické Struktury, M-VII

Silvia Bodnarova: Toky v sietach a prira-
dovacie ulohy

Anton Koval: O malych silne regularnych
grafoch s automorfizmom radu 3

Jozef Major: Simulované Zihanie a jeho
aplikéacie v tedrii grafov

Matematicka analyza, M-1X
Michaela Bailova: Zaklady variacniho
poctu a nékteré jeho aplikace
Zdenék Mihula: Function Spaces and

Algebras
Vojtéch Havlena: Hledani trojic t-
norem vyhovujicich funkcionalni

rovnici Ti(z,1 — y) + Ts(z,9)
To(z, 1 —y) + To(z,y)

Pocitacova grafika a pocitacové vide-
nie, M-XI

Jan Jezek: Méreni podobnosti pavouku a
mravencu

Radoslav Raj¢an: Ziskanie vzoru dezénu
pneumatiky z katalégovej fotografie

Peter Otto: Riadenie radiovo oviadaného
modelu pocitacom a jeho interakcia s
vonkajsim svetom na platforme Rasp-
berry Pi

Ekonometria a finanéna matematika,
M-VI

Kristina Jablonicka: Identification of Ex-
tremal Poverty with DEA

Michal Outrata: On Walras-Cournot-Nash
equilibria and their computation

Karol Duri§: Analyza rieseni nelinedrnych
parcialnych diferencialnych rovnic financ-
nej matematiky

Aplikovana matematika, M-VIII

Zuzana Bilkova: Segmentation of micros-
copic images using level set methods
Balazs Kosa: Rekonstrukcia ploch z
mracien bodov pomocou level-set metod
Patrik Daniel: Reconstruction of 3D
objects using direct surface evolution

Teoreticka informatika, M-X

Josef Florian: Nekonecna slova genero-
vana vice antimorfismy

Tatiana Toéthova: Moderné reguldrne
vyrazy

Vojtéch Vorel: Synchronization and Road
Coloring in Finite Automata

Aplikovana informatika a softvérové
inzinierstvo, M-XII

Jakub Gedera: Automatic Diacritics Re-
construction in Slovak Texts

Miroslav Opiela: Lokalizacia v indoor
prostredi s vyuZitim akcelerometra a
kompasu

Peter Dem¢éak: Evaluating Learnability of
Games
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10:00-10:40 Studentské prezentacie (V-XII)

Tedria pravdepodobnosti a matema-
ticka statistika, M-V

Jozef Kovac: Empiricky pristup k testova-
niu dobrej zhody

Zuzana Rostéakova: Pravdepodobnostny
spankovy model a jeho prepojenie s
vysledkami dennych testov

Matematické Struktury, M-VII

Jan Kotrbaty: Automatic identification of
low-dimensional Lie algebras

Alexander Slavik: Very flat, locally very
flat, and contraadujsted modules

Matematicka analyza, M-1X
Jan TesarCik: On spectrum of dynamical
system on tree

Pocitacova grafika a pocitacové vide-
nie, M-XI
Ivor Uhliarik: Automatic Synthesis of
Computationally Efficient Interest Point
Detectors
Timotej Hornacek: Metddy segmentacie
4D obrazu

10:40-11:00: Prestavka, obcerstvenie

Ekonometria a finanéna matematika,
M-VI

Andrej GajdoS: Pocitacové simuldcie
a metddy opakovanych vyberov dat v
ekonometrii

Aplikovana matematika, M-VIil

Jakub Solovsky: Numericka metoda pro
simulaci  dvoufazového kompozicniho
proudéni v poréznim prostredi

Dejan Kirda: Matematické modelovani
dynamiky dvoufazového proudeni ve
fluidnim loZi

Teoreticka informatika, M-X

Boris Vida: Using Transformation in
Solving Problems with Supplementary
Information

Matej AStary: Vyhladavanie formalnych
konceptov nad heterogénnymi tabul-
kovymi datami pomocou formalnych
konceptov druhého radu

Aplikovana informatika a softvérové
inzinierstvo, M-XII

Matej Chlebana: Source Code Review
Recommendation

Vit Novotny: The Form of Theses Written
in LaTeX
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11:00-12:00 Studentské prezentacie (V-XII)

Tedria pravdepodobnosti a matema-
ticka statistika, M-V

Sarka Rusa: Odhad bodu zmény v pane-
lovych datech

Renata Talska: Bayesovy prostory

Matematickeé Struktury, M-VII

Juraj Valiska: Stenovy ranking rovinnych
grafov

Michal Opler: Major index distribution
over permutation classes

Katarina Hajdinova: Wienerov index v
orientovanych stromoch

Umela inteligencia, M-IX

Petra Kubincova: Towards Expressive
Metamodelling with Instantiation

Peter Hornacek: Matematické modelova-
nie prirodzeného jazyka

Miroslav Simek: Processing and Compa-
ring of Eye-tracking Data Using Machine
Learning

Pocitacova grafika a pocitacové vide-
nie, M-XI

Adam Seliga: Matematické aspekty ne-
skenujucej hyperspektralnej fotografie
Patrik Polatsek: Hierarchical Superpixel-
based Saliency Model

Rébert Birkus: Accelerated gSLIC for
Superpixel Generation used in Object
Segmentation

Ekonometria a finanéna matematika,
M-VI

Samuel Flimmel: Odhady parametrov
useknutych ¢asovych radov

Jan Bok: Cooperative Interval Games

Aplikovana matematika, M-VIil

Jan Kubant: Analytické feseni transportu
vody v proton-elektrolytické membrané
Tereza Zabojnikova: Modelling of blood
flow in aneurysm geometry

Peter Skabla: Stabilita a presnost nume-
rickych schém pre rovnicu advekcie

Teoreticka informatika, M-X

Luka$ Folwarczny: On the Hardness of
General Caching

Jakub Jancina: Fast primality testing for
integers that fit into a machine word

Aplikovana informatika a softvérové
inZinierstvo, M-XII

Daniel Ki&: Refinement of Methods for
DNA Sequencing

Toma$ Farkas: Parallel Bucket sort algo-
rithm for ordering short DNA sequences
Natalia Heliova: Softvér na sledovanie
pohybu buniek pocas embryogenézy
Zivocichov
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12:00-13:00 Studentské prezentacie (V-XII)

Aplikovana matematika, M-VIii

Eva Bezchlebova: Numerical solution of
nonlinear transport problems

Michal Téth: Riesenie priamej a inverznej
ulohy vedenia tepla

Jan Nytra: Discontinuous Galerkin Met-
hods for Solving Acoustic Problems

Matematické Struktury, M-VII

Peter Zeman: Automorphism Groups of
Geometrically Represented Graphs
Stanislav Kasaj: Harmonické morfizmy
grafov

Martin Bachraty: Asymptotically appro-
aching the Moore bound for diameter
three by Cayley graphs

Aplikovana informatika a softvérové
inzinierstvo, M-XII
Jakub Téth: Optimization of Fourier
series computations

Umela inteligencia, M-1X
Stefan Bocko: Web based data-mining
assistant

Pocitacova grafika a pocitacové vide-
nie, M-XI

Adam Riecicky: OpenGL View Library
Jakub Gregorek: Zobrazovanie geogra-
fickych objektov v rozsirenej realite na
smartfénoch
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