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Cast 1: Zakladni informace k pfihladeni do programu VyLeT 2025

Tento dokument obsahuje soupis vyzkumnych témat vypsanych v ramci programu VyLeT
pro rok 2025.

Kdo se muze pfihlasit?

1. Prihlasit do programu se mlze student bakalarského nebo navazujiciho magisterského
programu na FIT CVUT, a to v obdobi stanoveném v harmonogramu.

2. Témata se déli na volna a rezervovana. Rezervovana témata jsou uréena pro konkrétni
studenty vybrané mentorem. Zvolit si rezervované téma muze pouze student, pro kterého je
téma rezervovano.

3. Kterykoliv student, ktery je studentem dle bodu (1) tohoto odstavce se mize pfihlasit na
jakékoliv volné téma.

4. Jeden student se mlze pfrihlasit na vice témat, vlastni pfifazeni zajemcl k tématim
probéhne az ve vybérovém fizeni.

5. Student se muze pfihlasit a nasledné fesit vyzkumné téma, které je v prekryvu s tématem
jeho zavérecné prace.

6. Student se muze pfihlasit a nasledné fesit vyzkumné téma, a posléze si toto téma zvolit jako
téma zavérecné prace.

7. Béhem doby, kdy je program otevien pro pfijem pfihlaSek od studentl, se student mize
prihlasit s novym rezervovanym tématem, a to za nasledujicich podminek: student si najde
mentora, dohodne se s nim a nasledné mentor zada nové rezervované téma a student se na
toto téma prihlasi.

8. Béhem doby, kdy je program otevien pro pfijem pfihlaSek od studentu, je mozné pfidavat
témata pouze podle bodu (7) Neni mozné pfidavat témata volna, neurCena pro zadného
studenta.

Jak se pfihlasit?

PFihlaseni probiha odeslanim elektronického formulare. Odkaz na formular je uveden na webu
FIT na strance programu VyLeT 2025. Tento zpUsob pfihladeni je jediny mozny a jediny platny.
PfihlaSeni prostfednictvim jiného komunikaéniho kanalu nebude povazovano za platné.

Do kdy je tfeba se pfihlasit?

Je tfeba se pfihlasit ve Ihité uréené pro pfihlaSovani student(. Tato IhGta kon¢i 8. 5. 2025.



Cast 2: Vypsana vyzkumna témata

Vysveétlitelna detekce anomalie v sitovém provozu pomoci doladeného
LLM / Explainable Anomaly Detection in Network Traffic using Fine-
Tuned LLM

ID zadani / Topic ID: 2
Mentor: Ing. Josef Koumar
Mentor specialista / Mentor specialist: Ing. Kamil Jefabek, Ph.D., MBA, doc. Ing. Tomas Cejka, Ph.D.

Zadani: Cilem tématu je poutziti Open-Source LLM modelu, doladéni na bezpecnostnich blozich,
zpravach atd. A vyhodnotit, jak spravné mohou vysvétlit detekované anomalie, pokud jde o presnost
najit faleSné pozitivni ve smyslu, Ze detekovana anomadlie byla oznacena jako anomdlie, i kdyZ to
pravdépodobné neni. LLM by mélo navic klasifikovat anomalie na zakladé pozorovanych metrickych a
historickych statistik casovych fad do kategorii, jako je bezpecnostni incident, management incident
atd. Kromé toho by LLM mélo navrhnout kategorii incidentu hloubéji (DOS, DDOS, Skenovani portQ,
zména chovani, zména trasy, ...), vysvétleni pro¢, zavaznost a prioritu pro tym SOC a navrhovanou akce
pro tym SOC. Tento vyzkum rozSifuje dfive pfijaty dokument na konferenci NOMS ,Explainable
Anomaly Detection in Network Traffic Using LLM“ (autofi Kamil Jerabek, Josef Koumar, lJifiho
Setinstina, Jaroslav Pehek), ktery pouZivd znamé komercéni modely napfiklad Chatgpt a Gemini.

Assignment: The goal of the theme is use open-source LLM model, fine-tune on security blogs, reports,
etc. And evaluate how properly can explain detected anomalies in terms of accuracy of find False
Positive in meaning that detected anomaly was marked as anomaly even it is probably not. Moreover,
the LLM may classificate the anomalies based on the observed time series metric and historical
statistics into categories like security incident, management incident, and so on. Furthermore, the LLM
should suggest the category of incident in more depth (DoS, DDoS, Port Scan, Behavior change, Route
change, ...), explanation why, severity and priority for SoC team, and suggested action for the SoC
team. This research extend previously accepted paper to conference NOMS ,Explainable Anomaly
Detection in Network Traffic Using LLM“ (authors Kamil Jefabek, Josef Koumar, Jifi Setinsky, Jaroslav
Pesek), which uses well-known commercial models for example ChatGPT and Gemini.



Predikce sitového provozu pomoci konfomialnich predikci / Network
Traffic Forecasting using Conformal Predictions

ID zadani / Topic ID: 3
Mentor: Ing. Josef Koumar
Mentor specialista / Mentor specialist: doc. Ing. Tomas Cejka, Ph.D.

Zadani: Hlavnim tématem tohoto vyzkumu je hodnoceni inovativnich metod predikce sitového
provozu pomoci konfomialnich predikci na datovém sadé sesbirané na vysokorychlostni ISP siti.
Vyzkum se zaméfuje na feSeni sloZitosti a nuanci predikce sitového provozu v prostredich
charakterizovanych obrovskymi objemy dat a vysokymi pfenosovymi rychlostmi. Cilem vyzkumu je
otestovat existujici strategie a modely pro konfomialni predikce. Hodnoceni existujicich feseni z
hlediska zvladani jedineénych vyzev, které ptinasi vysokorychlostni sitovy provoz, véetné velkého
objemu, rychlosti a rozmanitosti dat.

Assignment: The main subject of this research is the evaluation of innovative network traffic
forecasting methods using conformal prediction on a dataset derived from high-speed network traffic.
The research is focused on solving the complexities and nuances of network traffic forecasting in
environments characterized by huge amounts of data and fast transmission rates. The aim of the
research is to test existing strategies and models for conformal predictions. Evaluation of existing
solutions in terms of handling the unique challenges presented by high-speed network traffic, including
the large volume, speed and diversity of data.



Studying a relaxed notion of the locally irregular chromatic index

ID zadani / Topic ID: 4

Mentor: Dr. Foivos Fioravantes

Mentor specialista / Mentor specialist: Dr. Nikolaos Melissinos
Assignment: Description of the problem:

A graphis locally irregular if any of its adjacent vertices have different degrees. Locally irregular graphs
are of theoretical importance as they stand as a potential antonym to regular graphs (graphs where all
vertices have the same degree). There is an important line of work that deals with locally irregular edge
decompositions: given a graph G(V,E), partition the set E into k sets that induce locally irregular
subgraphs of G. This can be seen as assigning a unique colour to each edge of G, so that each subgraph
of G that is produced by only considering the edges of any specific colour is locally irregular. Observe
that not all graphs are decomposable in this fashion (think about the complete graph on three vertices
for example). In case G is decomposable, the interesting parameter to compute is that of locally
irregular chromatic index of G (denoted as xirr(G)): the minimum number of different colors that are
needed in order to have a locally irregular edge decomposition of G.

We propose a novel edge decomposition that, in some sense, is a relaxation of the one described
above: what if we allow more than one colours to be assigned on each edge of G? Are there any graphs
that are not decomposable through this relaxed notion (observe that the complete graph on three
vertices can indeed be decomposed through the relaxed notion using just 2 colours)? We will refer to
the corresponding parameter as r-xirr (r for relaxed).

In the initial study of xirr, it was conjectured that xirr(G)<=3 for every decomposable graph. This
conjecture was then disproven, after the discovery of some graphs that require 4 colours to be
decomposed. Moreover, it was shown that deciding whether xirr(G)<=2 is NP-complete even for planar
graphs.

What is expected:
We will begin with a short literary review about the known results for the xirr parameter.

It would then be extremely beneficial if the student could code some basic implementation of a brute
force algorithm that would compute the r-xirr of small graphs. Using such an algorithm can help us
answer some of the following questions in a formal way.

Can we show that every graph admits a relaxed decomposition? It's clear that r-xirr(G)<=xirr(G) in
general. Can we show that xirr(G)<xirr(G) for specific families of graphs for which we know the value
of xirr? Would it be safe to propose a conjecture similar to the one proposed for xirr? Is it also true
that computing r-xirr is NP-complete? If yes, can we propose polynomial, or even linear, algorithms for
specific families of graphs (like trees)?
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Aplikovani principl Normalizovanych systémU / Applying Principles of
Normalized Systems

ID zadani / Topic ID: 5

Mentor: Ing. Marek Suchanek, Ph.D. et PhD.

Zadani: Toto vyzkumné téma se zabyva vyskytem a dopady tzv. kombinatorickych efektl v
komplexnich systémech ve vybrané oblasti. Tyto efekty — kdy zména v jedné Casti vede k
nepredvidatelnym dominovym efektlim v ostatnich — jsou klicovou prekazkou pro vyvoj a udrzitelny
rist systému. Studie se inspiruje teorii normalizovanych systémua (NS), kterd nabizi formalni principy
pro konstrukci modularnich a stabilnich softwarovych architektur, a snazi se prozkoumat, jak Ize tyto
principy aplikovat i mimo software, aby se sniZila sloZitost a podpofila dlouhodoba adaptabilita.

Primarnim cilem vyzkumu je analyzovat a zdokumentovat, jak se kombinatorické efekty projevuji ve
vybrané oblasti, identifikovat opakujici se vzorce a specifické pripady, kdy se systémové komponenty
zaplétaji do interakci nachylnych ke zménam. Prostfednictvim této analyzy si studie klade za cil odhalit
a formalizovat modularni struktury — stavajici i potencialni — které by mohly slouzit jako stabilni
stavebni bloky. Tyto struktury budou abstrahovany a reprezentovany prostrednictvim vyvoje
(meta)modelQ, které zachycuji jejich vzajemné zavislosti a dynamiku vyvoje.

Aplikaci principll normalizovanych systém( (NS), jako je oddéleni zajm(, zapouzdieni zmén a
transparentnost verzi, bude vyzkum systematicky vyhodnocovat, jak lze tyto modularni struktury
rekonfigurovat nebo prepracovat, aby se zmirnila kombinatorickd sloZitost. Studie tak vytvori
metodologické voditko pro navrh vyvijejicich se systém( v dané oblasti, podporené pripadovymi
studiemi, simulacemi nebo implementacemi prototypu.

Mezi ocekavané vysledky patfi podrobna klasifikace kombinatorickych efektll v dané oblasti, sada
modularnich vzord sladénych s NS a jeden nebo vice (meta)modelll, které umoznuji explicitni a
zvladnutelné chovani systémovych zmén. Studie si dédle klade za cil poskytnout prenositelny rdmec
nebo sadu nastrojl pro aplikaci NS mysleni v komplexnich, nesoftwarovych prostredich. Tento vyzkum
v konecném disledku prispiva k SirSimu zobecnéni teorie normalizovanych systém0{ a demonstruje jeji
uzite¢nost jako perspektivy pro zlepseni vyvijejici se schopnosti rozmanitych systém.

Assignment: This research investigates the occurrence and impact of combinatorial effects in complex
systems within a selected domain. These effects—where a change in one component results in
unpredictable ripple effects across others—are a key barrier to evolvability and sustainable system
growth. Drawing inspiration from the theory of Normalized Systems (NS), which offers formal
principles for constructing modular and stable software architectures, this study seeks to explore how
these principles can be applied beyond software to reduce complexity and support long-term
adaptability.

The primary goal of the research is to analyze and document how combinatorial effects manifest in
the selected domain, identifying recurring patterns and specific instances where system components
become entangled in change-prone interactions. Through this analysis, the study aims to uncover and
formalize modular structures—both existing and potential—that could serve as stable building blocks.



These structures will be abstracted and represented through the development of (meta-)models that
capture their interdependencies and evolution dynamics.

Applying NS principles such as separation of concerns, encapsulation of change, and version
transparency, the research will systematically evaluate how these modular structures can be
reconfigured or reimagined to mitigate combinatorial complexity. In doing so, the study will produce
methodological guidance for designing evolvable systems in the domain, supported by case studies,
simulations, or prototype implementations.

Expected outcomes include a detailed classification of combinatorial effects in the domain, a set of NS-
aligned modular patterns, and one or more (meta-)models that make system change behavior explicit
and manageable. Furthermore, the study aims to deliver a transferable framework or toolkit for
applying NS thinking in complex, non-software environments. Ultimately, this research contributes to
the broader generalization of Normalized Systems theory and demonstrates its utility as a lens for
improving the evolvability of diverse systems.



Downscaling climate data and single image super-resolution

ID zadani / Topic ID: 8

Mentor: Ing. Ondiej Podsztavek

Mentor specialista / Mentor specialist: doc. Ing. Pavel Kordik, Ph.D.

Assignment: Climate data with high spatial resolution are necessary for local decision-making, such as
urban planning or forest management. However, only climate data with low spatial resolution are
usually available, which are often insufficient. Therefore, increasing their spatial resolution (i.e.
downscaling or super-resolution) is an important task.

The task can be approached using single image super-resolution (SISR). SISR treats coarse-resolution
climate data as low-resolution images and applies deep learning models to generate high-resolution
versions. The deep learning models include convolutional neural networks, generative adversarial
networks, diffusion models, neural operators, normalizing flow models, vision transformers, etc.

The research goal is to experiment with the models mentioned above for downscaling climate data.

The expected output is a scientific publication.

This topic is part of the solution of the FOCAL project funded by the European Commission. FOCAL aims
to efficiently explore climate data locally.



Downscaling climate data and station-based super-resolution

ID zadani / TopicID: 9

Mentor: Ing. Ondiej Podsztavek

Mentor specialista / Mentor specialist: doc. Ing. Pavel Kordik, Ph.D.

Assignment: Climate data with high spatial resolution are necessary for local decision-making, such as
urban planning or forest management. However, only climate data with low spatial resolution are
usually available, which are often insufficient. Therefore, increasing their spatial resolution (i.e.
downscaling or super-resolution) is an important task.

The task can be approached using station-based super-resolution. Station-based super-resolution
involves training regression models using weather station observations. The regression models include
gradient boosting (XGBoost, CatBoost, or LightGBM), Bayesian neural fields etc.

The research goal is to experiment with the models mentioned above for downscaling climate data.

The expected output is a scientific publication.

This topic is part of the solution of the FOCAL project funded by the European Commission. FOCAL aims
to efficiently explore climate data locally.



Assessing the suitability of tree species using machine learning

ID zadani / Topic ID: 10
Mentor: Ing. Ondiej Podsztavek
Mentor specialista / Mentor specialist: doc. Ing. Pavel Kordik, Ph.D.

Assignment: Many forests in Central Europe are currently dominated by coniferous species particularly
vulnerable to drought, pest outbreaks, and other climate-related stressors. These vulnerabilities pose
significant risks to forest health, ecosystem stability, and sustainable timber production in the face of
the ongoing climate crisis. To address these challenges, it is crucial to identify tree species that are
better adapted to both present and projected environmental conditions. However, selecting
appropriate species requires a deep understanding of the complex interactions between tree growth
and environmental variables.

The research goal is to support the selection by developing a machine learning-based model capable
of predicting tree growth. This model will be trained using a combination of historical tree growth
measurements and relevant environmental variables such as climate, soil and other site-specific
conditions. The model aims to guide forest management practices towards enhanced resilience,
productivity, and sustainability by leveraging data-driven insights.

The expected output is a scientific publication.

This topic is part of the solution of the FOCAL project funded by the European Commission. FOCAL aims
to efficiently explore climate data locally.



Pocitani k-mer0 v fulltextovych indexech / k-mer counting in fulltext
indices

ID zadani / Topic ID: 15
Mentor: prof. Ing. Jan Holub, Ph.D.

Zadani: Cilem préce je prozkoumat soucasné fulltextové indexy a zjistit, jak je mozné v téchto indexech
spocitat pocet rlznych k-mert (fetézct délky k) bez prochazeni zaindexovaného textu a to pro rdzné
velikosti k. Pocty k-mer0 hraji zasadni roli pfizpracovani DNA sekvenci v bioinformatice. Vystupem by
pak mél byt algoritmus, ktery nad zvolenym indexem pocita k-mery.

Assignment: The aim of this work is to investigate current full-text indexes and to find out how to
count the number of different k-mers (strings of length k) in these indexes without going through the
indexed text for different sizes of k. The number of k-mers plays a crucial role in the processing of DNA
sequences in bioinformatics. The output should then be an algorithm that counts k-mers over the
chosen index.



Experimenty s unikatnimi reSenimi / Unique solutions — experimental
analysis

ID zadani / Topic ID: 18
Mentor: doc. RNDr. Dusan Knop, Ph.D.
Mentor specialista / Mentor specialist: Ing. Jan Pokorny

Zadani: Nékteré dosavadni vyzkumy uvadéji néjakou motivaci, Ze pokud ma problém unikatni
optimalni feSeni, je téZsi jej naleznout. Oproti tomu, naptiklad algoritmus PPSZ jako subrutinu pouziva
feSeni unikatniho SATu, pro ktery autofi prezentuji rychlejsi algoritmus. Cilem vyzkumu bude

vvvvvv

soustredit na problém vrcholového pokryti.

Assignment: Some recent papers claim that it might be harder to find an optimal solution if it is unique.
In the other hand, the PPSZ algorithm uses a subroutine where they ask for a unique solution; for this,
the authors present a faster algorithms. Thus, it is not clear if the motivation behind the recent papers
is valid. We shall work with the Vertex Cover problem at least in the beginning.



Parser konfigurovatelného jazyka DCLSH / A parser of a configurable
language DCLSH

ID zadani / Topic ID: 19
Mentor: Ing. Jiti KaSpar

Zadani: Tradi¢ni interpret prikaz DCL na systému OpenVMS ma celou fadu zajimavych rysu
nepouzitych na jinych systémech, efektivné podporuje VMS prikazy s jejich syntaktickou strukturou.
Linuxovy interpret prikaz( bash je nepodporuje, ale pro zménu nabizi mnoho vlastnosti a funkci danych
podporou unixovych utilit s tradi¢ni unixovou syntaktickou strukturou.

Operacni systém OpenVMS se pouziva v oblastech, kde jsou kritické potfeby na vysokou dostupnost a
nepretrzity provoz. Proto byl z proprietarnich platforem naportovan na standardni architekturu x64.
Je spolehlivy a bezpecny, ale z divodu omezeného mnozstvi odbornik(i drazsi na spravu. Protoze
vétsina vyvojard dnes pouziva Linux, bylo jiz mnoho linuxovych ptikaz(i na OpenVMS naportovano.
Stéle vsak chybi lepsi provazani tradicnich OpenVMS prikazl s interpretem prikazl bash i Linuxovych
pfikaz( s tradi¢nim interpretem pftikaz( DCL.

U&elem nového interpretu pfikaz(i DCLSH je lepsi podpora tradi¢nich VMS i linuxovych uZivateld. Cilem
je, aby mohli pouzivat syntaxi pfikaz(, na kterou jsou zvykli pro VMS i unixové konstrukce a utility, tak
i vyhody opacného prostredi. DCLSH pak zaridi prevod pfikazové radky do potrebného formatu.

V predchozich fazich projektu bylo vytipovano asi dvacet voleb, kterymi si uzivatel bude moci vybrat,
ma-li interpret respektovat chovani DCL, bash ¢i oboji (je-li to mozné).

Pouziti béziné pouzivaného tabulkou fizeného parseru (Yacc/Bison) v tomto pfipadé vede na
exponencialné velky pocet tabulek danych mnoZinou voleb. Ukolem tohoto subprojektu je nalézt
vhodnou metodu parsovani a demonstrovat li na vhodné podmnoZiné potfebnych syntaktickych
konstrukci, tj. vytvoreni prototypu interpretru DCLSH.

Assignment: The traditional command interpreter DCL on OpenVMS has a lot of interesting features
not seen on other operating systems. It is very effective in supporting VMS commands with their
syntactic structure. Linux interpreter bash does not support them, but it offers a lot of other features
implied from support of Unix utilities and traditional Unix syntactic structure.

OpenVMS has been used in many projects where high availability and uptime are critical. That is why
it was ported from proprietary platforms to standard x64 architecture. It is reliable and secure, but
expensive to maintain. As most developers use Linux today, many utilities were ported. However, good
cooperation between traditional VMS commands and bash, as well as Linux commands, with DCL is
still missing.

The purpose of the new command interpreter DCLSH is to provide good support for both traditional
VMS users and new Linux users. The aim is to enable command syntax as they used to for VMS and
Unix features and utilities, but also the advantages of the complementary environment. The DCLSH
then translates a command line to a proper format.



In the previous stages of the project, we identified about twenty options by which a user will be able
to select the behavior of the interpreter, i.e., DCL, bash, or both, if it is possible.

Usually used parsers (Yacc/Bison) are table-driven. In our case, it leads to a switch among an
exponentially large number of tables based on user selection.

This subproject aims to find a proper method of parsing and to demonstrate it on a suitable subset of
required syntactic structures, i.e., to create a prototype of the DCLSH interpreter.



Parametrizované algoritmy pro loupaci a geodetické Cislo grafu /
Parameterized algorithms for the Hull and Geodetic Number of a Graph

ID zadani / Topic ID: 20
Mentor: RNDr. Ondrej Suchy, Ph.D.

Zadani: Méjme orientovany nebo neorientovany graf. MnoZina jeho vrcholl je konvexni, pokud kazda
nejkratsi cesta mezi libovolnymi dvéma vrcholy této mnoziny lezZi celd v této mnoziné. Konvexni obal
zadané mnotziny vrchol( je takova nejmensi nadmnoZina zadané mnoZiny, ktera je konvexni. MnoZina
vrcholU je loupaci, pokud jeji konvexni obal tvofi vsechny vrcholy grafu. MnoZina vrcholl je geodeticka,
pokud kazdy vrchol grafu lezi na néjaké nejkratsi cesté mezi dvéma vrcholy této mnoziny. Loupaci a
geodetické Cislo grafu jsou po fadé velikosti jeho nejmensi loupaci a nejmensi geodetické mnoziny.
Rozhodnout, zda loupaci ¢islo zadaného grafu je nejvyse zadané k je NP-UplIné i pro znacné omezené
grafy. Podobné rozhodnout, zda geodetické Cislo grafu je nejvyse zadané k je W[2]-tézké vzhledem ke
k napfiklad i pro orientované bipartitni grafy. Cilem vyzkumu bude navrhnout algoritmy ¢i ukdzat jejich
pravdépodobnou neexistenci pro grafy s jednoduchou strukturou danou nizkymi hodnotami vhodnych
parametrd. Mezi parametry, které budeme uvaZzovat, jsou napf. maximalni pocet listl v kostfe grafu,
feedback edge set number, feedback vertex set number, velikost vrcholového pokryti nebo stromova
Sirka ¢i hloubka.

Assignment: Let us have a directed or undirected graph. A set of vertices is convex if every shortest
path between two vertices of the set is completely contained in the set. A convex hull of a given set of
vertices is the smallest superset of the given set which is convex. A set of vertices is a hull set, if its
convex hull is the whole vertex set of the graph. A set is geodetic if each vertex of the graph lies on a
shortest path between two vertices of the set. The hull (geodetic) number of the graph is the size of
the smallest hull (geodetic) set in the graph, respectively. Deciding, for a given graph and integer Kk,
whether the hull number of the graph is at most k, is NP-complete even for rather restricted classes of
graphs. Similarly, deciding, for a given graph and integer k, whether the geodetic number of the graph
is at most k, is W[2]-hard with respect to k even for directed bipartite graphs. The goal of the research
will be to develop algorithms or prove their existence unlikely for graphs with simple structure given
by low values of suitable parameters. Some parameters to be considered are, e.g., maximum leaf
number, feedback edge set number, feedback vertex set number, vertex cover number, or treewidth
or treedepth.



Parametrizované algoritmy pro sledovaci hranové-geodetické mnoziny
orientovanych grafli / Parameterized algorithms for Monitoring Arc-
Geodetic Sets of Oriented Graphs

ID zadani / Topic ID: 21
Mentor: RNDr. Ondfej Suchy, Ph.D.

Zadani: Monitorovaci hranové-geodetické mnoziny v grafu jsou podmnoziny vrcholl takové, Ze kazda
hrana grafu musi leZet na vSech nejkratsich cestach mezi dvéma vrcholy monitorovaci mnoziny.

Rozhodovani o tom, zda pro dany graf a celé Cislo k existuje v grafu monitorovaci hranové-geodeticka
mnoZina o velikosti nejvyse k, je NP-UpIné, a to i pro nékteré omezené tridy grafu.

Zatimco pro neorientované grafy je tento problém z parametrizovaného hlediska dobre prostudovan,
pro orientované grafy tomu tak neni.

Cilem vyzkumu bude vyvinout algoritmy nebo dokazat jejich pravdépodobnou neexistenci pro
orientované grafy s jednoduchou strukturou danou nizkymi hodnotami vhodnych parametr( jeho
symetrizace. Nékteré parametry, které budou uvazovany, jsou napf. max leaf number, feedback edge
number, feedback vertex number, velikost vrcholového pokryti, stromova Sitka nebo hloubka.

Assignment: Monitoring edge-geodetic sets in a graph are subsets of vertices such that every edge of
the graph must lie on all the shortest paths between two vertices of the monitoring set.

Deciding, for a given graph and integer k, whether there is a monitoring edge-geodetic set in the graph
of size at most k is NP-complete, even for some restricted classes of graphs.

While the problem is well studied from the parameterized perspective for undirected graphs, this is
not the case for directed graphs.

The goal of the research will be to develop algorithms or prove their existence unlikely for directed
graphs with simple structure given by low values of suitable parameters of its underlying undirected
graph. Some parameters to be considered are, e.g., maximum leaf number, feedback edge set number,
feedback vertex set number, vertex cover number, or treewidth or treedepth.



