Nazov odboru: Matematika
Mathematics

Nazov Studijného programu: Aplikovama matematika
Applied Mathematics
Nazov dizertanej prace: Testovanie mnohorozmernych nahodnych veli¢in so Specialnymi

varianénymi Struktarami.
Testing of multivariate random variables with special variance
structures

Meno skolitela: Doc. RNDr. Daniel Klein, PhD.
daniel.klein@upjs.sk
https://www.upijs.sk/PF/zamestnanec/daniel.klein/

Nazov fakultného pracoviska kolitela: Ustav matematiky PF UPJS,
https://www.upijs.sk/prirodovedecka-fakulta/pracoviska/ustavy-
pf/umv/

Forma realizacie DS: denna /full-time

Anotacia témy dizertacnej prace:

V poslednych rokoch si najma biomedicinsky vyskum vyZiadal skimanie mnohorozmernych a vysokorozmernych
datovych struktur. Vzhfadom k vysokému poctu odhadovanych parametrov prislusnych rozdeleni mnoho
vyskumnikov hlada redukciu ich poctu prostrednictvom Specidlnych varianénych Struktur. Tento pristup nasledne
vyzaduje moznost testovat pritomnost tychto Struktur v datach a Gpravu existujucich Standardnych testov
strednych hodnét resp. odvodenie novych. Cielom dizertatnej prace bude rozsirit paletu existujicich metdd v
tejto oblasti a pomocou simulacii porovnat ich praktick( aplikovatelnost.

In recent years, especially biomedical research required investigation of multivariate and high-dimensional data
structures. Since corresponding distributions have high number of parameters to be estimated, many researchers
seek the reduction of their number by means of special variance structures. This approach subsequently requires
possibility to test the presence of such structures in the data and adjustment of existing standard tests of mean
values or development of new ones. The aim of the doctoral work will be to enlarge the pallette of existing
methods in this area and compare their practical applicability by means of simulations.
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Nazov odboru: Matematika
Mathematics

Nazov Studijného programu: Aplikovama matematika
Applied Mathematics

Nazov dizertacnej prace: Testovacie Statistiky v Specidlnych mnohorozmernych modeloch
Test statistics in special multivariate models

Meno skolitela: Prof. RNDr. Ivan Zezula, CSc.

ivan.zezula@upjs.sk
https://www.upijs.sk/PF/zamestnanec/ivan.zezula/

Nazov fakultného pracoviska kolitela: Ustav matematiky PF UPJS,
https://www.upijs.sk/prirodovedecka-fakulta/pracoviska/ustavy-
pf/umv/

Forma realizacie DS: denna/full-time

Anotacia témy dizertacnej prace:

Preskumat vlastnosti a praktické aplikacie testov v mnohorozmernych statistickych modeloch so Specialnymi
varian¢nymi Struktdrami, najma tych, ktoré sa daju reprezentovat ako sucin beta rozdeleni.

Investigate properties and practical applications of tests in multivariate statistical models with special variance
structures, especially of those which can be represented as product of beta distributions
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Nazov odboru: Matematika
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Nazov Studijného programu: Aplikovama matematika
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Nazov dizertacnej prace: Diferencialne rovnice riadené mierami
Measure-driven differential equations
Skolitel Doc. Mgr. Jozef Kiselak, PhD.
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Forma realizacie DS: denna/full-time

Anotacia témy dizertacnej prace:

Takéto diferencialne rovnice mozno chapat ako rovnice, ktorych koeficienty st miery. Pouzivaju sa vo fyzike (napr.
kvantovy efekt) a financidch na modelovanie nespojitych, nehladkych alebo skokovych javov. V aditivnom pripade
je tedria uzZ rozvinutd, ale dané miery nemusia byt nevyhnutne iba aditivne (napr. kvantové alebo super-kvantové
miery). Ciefom je preskimat doleZité vlastnosti rovnic a ich rieseni pre neaditivne miery.

Uchadza¢ by mal mat zvladnuté zvladnuté kurzy matematickej analyzy s dorazom na tedriu miery, kurzy tedrie
pravdepodobnosti a matematickej Statistiky a kurzy diferencidlnych rovnic.

Such differential equations can be understood as equations with measures as coefficients. They are used in
physics (e.g. the quantum effect) and finance to model discontinuous, hon-smooth or jump phenomena. In the
additive case, the theory is already developed, but the measures do not necessarily have to be only additive (e.g.
quantum or super-quantum measure). The aim is to examine important properties of equations and their
solutions for non-additive measures.

Prerequisities are courses of mathematical analysis with emphasis on measure theory, probabillity theory,
mathematical statistics and differential equations.
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