Opis raziskovalnega dela (Research work description)

1. Clanica UL (UL member):

‘ULFMF |

2. Ime, priimek in elektronski naslov mentorjal/ice (Mentor's name, surname and email):

‘ Matej Filip, matej.filip@fmf.uni-Ij.si ‘

3. Raziskovalno podrocje (Research field):

‘ Algebraiéna geometrija ‘

4. Opis raziskovalnega dela (Research work description):

Vklju€uje morebitne dodatne pogoje, ki jih mora izpolnjevati kandidat/ka za mladega raziskovalca/ko, ki niso navedeni
v razpisu za mlade raziskovalce (It includes any additional conditions that the candidate for a young researcher must
meet, which are not listed in the call to tender for young researchers.).

Slov.: Raziskovalni program kandidata bo osredoto¢en na tri tesno povezana podrocja algebrai¢ne geometrije:

tori¢no deformacijsko teorijo, klasifikacijo Fanovih mnogoterosti in mutacije Laurentovih polinomov.

Eng.: The candidate’s research programme will focus on three tightly linked subfields of algebraic geometry: toric

deformation theory, the classification of Fano manifolds, and mutations of Laurent polynomials.

5. Priloge, ki jih je treba prilozZiti ob prijavi (Documents required to be submitted with the application):

X potrdilo o dosezeni izobrazbi (proof of completed education)

- kandidat z zaklju€¢enim magistrskim Studijskim programom (2. bolonjska stopnja)
(candidate who has completed a Master’s degree (2nd Bologna level)):

o diplomska listina / potrdilo o zakljuc¢ku Studijskega programa
(diploma certificate / certificate of completion of the study programme)

o priloga k diplomi / potrdilo o opravljenih obveznostih
(diploma supplement / official transcript of records containing all grades obtained in the study
programme)

- kandidat, ki Se ni zakljucil Studija na 2. stopniji
(candidate who has not yet completed a Master’s degree):

o potrdilo o do sedaj opravljenih obveznostih z ocenami magistrskega Studijskega programa, s
katerim se bo kandidat prijavil na doktorski Studij
(official transcript of records listing all courses and grades obtained so far in the Master's
degree programme on the basis of which the candidate will apply for enrollment in a doctoral
degree programme.)

X nagrade — univerzitetna PreSernova nagrada ali PreSernova nagrada ¢lanice Univerze v Ljubljani oz.
druga enakovredna nagrada (awards, e.g. PreSeren Prize of the University of Ljubljana, PreSeren Prize of a
University of Ljubliana member and/or another equivalent award))

X bibliografija (bibliography)

X zivljenjepis (CV)

X motivacijsko pismo (motivation letter)



mailto:matej.filip@fmf.uni-lj.si

X opis dosedanjega sodelovanja pri raziskovalnem delu (description of the candidate's research work)
X osnutek idejne zasnove raziskovalnega dela (preliminary research proposal)
X priporocilno pismo (letter of recommendation)

O druge priloge (other attachments):




Opis raziskovalnega dela (Research work description)

1. Clanica UL (UL member):

‘ Alexander Soloviev |

2. Ime, priimek in elektronski naslov mentorjal/ice (Mentor's name, surname and email):

‘ Alexander Soloviev, alexander.soloviev@fmf.uni-lj.si ‘

3. Raziskovalno podrocje (Research field):

‘ High energy theoretical physics ‘

4. Opis raziskovalnega dela (Research work description):

Vklju€uje morebitne dodatne pogoje, ki jih mora izpolnjevati kandidat/ka za mladega raziskovalca/ko, ki niso navedeni
v razpisu za mlade raziskovalce (It includes any additional conditions that the candidate for a young researcher must
meet, which are not listed in the call to tender for young researchers.).

‘ Slov.: ZazZeleno poznavanje splo$ne teorije relativnosti ‘

‘ Eng.:Preferred knowledge of general relativity ‘

5. Priloge, ki jih je treba priloZiti ob prijavi (Documents required to be submitted with the application):

X potrdilo o dosezeni izobrazbi (proof of completed education)

- kandidat z zaklju¢enim magistrskim Studijskim programom (2. bolonjska stopnja)
(candidate who has completed a Master’s degree (2nd Bologna level)):

o diplomska listina / potrdilo o zaklju¢ku Studijskega programa
(diploma certificate / certificate of completion of the study programme)

o priloga k diplomi / potrdilo o opravljenih obveznostih
(diploma supplement / official transcript of records containing all grades obtained in the study
programme)

- kandidat, ki $e ni zakljucil Studija na 2. stopnji
(candidate who has not yet completed a Master’s degree):

o potrdilo o do sedaj opravljenih obveznostih z ocenami magistrskega Studijskega programa, s
katerim se bo kandidat prijavil na doktorski Studij
(official transcript of records listing all courses and grades obtained so far in the Master's
degree programme on the basis of which the candidate will apply for enrollment in a doctoral
degree programme.)
[0 nagrade — univerzitetna PreSernova nagrada ali PreSernova nagrada ¢lanice Univerze v Ljubljani oz.
druga enakovredna nagrada (awards, e.g. PreSeren Prize of the University of Ljubljana, PreSeren Prize of a
University of Ljubliana member and/or another equivalent award))
O bibliografija (bibliography)
X zivljenjepis (CV)

X motivacijsko pismo (motivation letter)

O opis dosedanjega sodelovanja pri raziskovalnem delu (description of the candidate's research work)

O osnutek idejne zasnove raziskovalnega dela (preliminary research proposal)




O priporocilno pismo (letter of recommendation)

[ druge priloge (other attachments):




Opis raziskovalnega dela (Research work description)

1. Clanica UL (UL member):

|

FMF |

2. Ime, priimek in elektronski naslov mentorja/ice (Mentor's name, surname and email):

Andrej Studen, andrej.studen@fmf.uni-lj.si |

3. Raziskovalno podrocje (Research field):

medicinska fizika, LS7 |

4. Opis raziskovalnega dela (Research work description):

Vklju€uje morebitne dodatne pogoje, ki jih mora izpolnjevati kandidat’ka za mladega raziskovalca/ko, ki niso
navedeni v razpisu za mlade raziskovalce (It includes any additional conditions that the candidate for a young
researcher must meet, which are not listed in the call to tender for young researchers.).

Slov.:

Personalizirano presejanje je strategija, ki prilagaja presejalne posege posameznikom. Pri tem kot del
raziskovanja ucinkovitega izvajanja tovrstne strategije:

- razvijamo metode za zanesljivo kvantifikacijo ogrozenosti za raka z uporabo umetne inteligence in slikovnih
metod, kot sta mamografija ali magnetna resonanca

- ocenjujemo teZzavnost personaliziranega presejanja za posameznika, ter breme za druzbo in zdravstveni sistem
- i8¢emo optimalne presejalne poti prikrojene za vsakega udelezenca

- integriramo razvite kvantitativne metode v racionalne odloc€itve ob presejanju.

Kandidat bo vklju¢en v mo¢no interdisciplinarno ekipo specialistov za medicinsko fiziko, javno zdravje, genetiko,
radiologijo ter radiolodko tehnologijo, vpeto v akademsko in klini€¢no okolje. Ekipa sodeluje oz. je del slovenskih
presejalnih programov (zlasti presejanje raka dojk) in oz. deluje pri Studiji obravnave posameznic z visokim
tveganjem za raka dojk. Pri¢akujemo kandidata podkovanega v fiziki, s poznavanjem problematike detekcije in z
detekcijo povezanih negotovosti, s poznavanjem orodj za kvantitativno analizo slike (python, orodja umetne

inteligence) ter da bo imel veselje pri uporabi fizike pri perecih problemih v medicini.

Eng.:Personalized screening is a strategy that tailors screening interventions to individuals. For efficient
implementation, we are

- developing methods to reliably quantify cancer risk, using Al and imaging modalities such as mammography or
MRI

- estimating burden of screening on individual, society and health system

- developing methods that optimize the trade-off for each participant

- integrate methods in screening decisions.

The candidate will be included in a strong interdisciplinary team of medical physicists, public health specialists,
geneticists, radiologists and radiographers, combining academia and clinical environment. We are part of
ongoing studies with the major Slovenian screening programs (breast cancer screening in particular) and in
management of high breast cancer risk individuals. We expect the candidate to be versed in physics, including

concepts of particle detection and associated uncertainties, have a background in software analysis tools such




as python and Al tools, and have a preference for applying basic physics to real world medical problems.

5.

Priloge, ki jih je treba priloziti ob prijavi (Documents required to be submitted with the application):

X potrdilo o dosezeni izobrazbi (proof of completed education)

- kandidat z zaklju€enim magistrskim Studijskim programom (2. bolonjska stopnja)
(candidate who has completed a Master’s degree (2nd Bologna level)):

o diplomska listina / potrdilo o zaklju€ku Studijskega programa
(diploma certificate / certificate of completion of the study programme)

o priloga k diplomi / potrdilo o opravljenih obveznostih
(diploma supplement / official transcript of records containing all grades obtained in the study
programme)

- kandidat, ki e ni zakljucil Studija na 2. stopniji
(candidate who has not yet completed a Master’s degree):

o potrdilo o do sedaj opravljenih obveznostih z ocenami magistrskega Studijskega programa, s
katerim se bo kandidat prijavil na doktorski Studij
(official transcript of records listing all courses and grades obtained so far in the Master's
degree programme on the basis of which the candidate will apply for enroliment in a doctoral
degree programme.)

[ nagrade — univerzitetna PreSernova nagrada ali PreSernova nagrada €lanice Univerze v Ljubljani oz.
druga enakovredna nagrada (awards, e.g. PreSeren Prize of the University of Ljubljana, PreSeren Prize of a
University of Ljubljana member and/or another equivalent award))

O bibliografija (bibliography)

X zivljenjepis (CV)

0 motivacijsko pismo (motivation letter)

X opis dosedanjega sodelovanja pri raziskovalnem delu (description of the candidate's research work)
[J osnutek idejne zasnove raziskovalnega dela (preliminary research proposal)

O priporocilno pismo (letter of recommendation)

X druge priloge (other attachments): V dokumentu navedite odgovore na vprasanja / Please provide a
document that answers the following questions:

1. Kateri vidik (medicinske) fizike se vam zdi najbolj navdusujo¢ in zakaj ? / What aspect of the science of
medical physics is most exciting to me and why?

2. Kako se bo ta tematika razvijala v naslednjih 10 letih ? / How do you see the development of these topics
in the next 10 years?

3. Kako bi opisali poglavitno motivacijo za doktorat? Kje se vidite v 10 letih ? / What is your primary
motivation for doing a PhD? What do you see yourself doing 10 years from now?




Opis raziskovalnega dela (Research work description)

1. Clanica UL (UL member):

‘ Fakulteta za matematiko in fiziko ‘

2. Ime, priimek in elektronski naslov mentorja/ice (Mentor's name, surname and email):

‘ Ljup&o Todorovski, ljupco.todorovski@fmf.uni-lj.si ‘

3. Raziskovalno podrocje (Research field):

‘ racunalniSka matematika, strojno ucenje, stohasti¢ne metode ‘

4. Opis raziskovalnega dela (Research work description):

Vklju€uje morebitne dodatne pogoje, ki jih mora izpolnjevati kandidat/ka za mladega raziskovalca/ko, ki niso navedeni
v razpisu za mlade raziskovalce (It includes any additional conditions that the candidate for a young researcher must
meet, which are not listed in the call to tender for young researchers.).

Strojno u¢enje za samodejno tvorjenje in preverjanje matemati¢nih hipotez

Raziskovalno delo mladega raziskovalca bo usmerjeno v razvoj stohasti¢nih metod strojnega u¢enja za samodejno
tvorjenje in preverjanje matemati¢nih hipotez iz podatkov v bazah matemati¢nih objektov. Poseben poudarek bo
na postopkih, ki iz zaznanih odvisnosti med invariantami, parametri in strukturnimi lastnostmi predlagajo
matematicno smiselne domneve, primerne za nadaljnjo teoreti¢no obravnavo. V ta namen bo pomemben nadaljnji
razvoj stohastiénih metod za robustno ocenjevanje napovedne moci posameznih spremenljivk v primerih
nepopolnih podatkov, koreliranih spremenljivk in kompleksnih medsebojnih odvisnosti. Druga razvojna smer bo
raziskala moznosti stohastichega modeliranja postopkov samodejnega tvorjenja in preverjanja veljavnosti hipotez,
s ciliem njihove uporabe v metodah strojnega ucenja. Tak3ni pristopi lahko prispevajo k bolj sistematiCnemu

povezovanju racunalniSkega odkrivanja zakonitosti s teoreti¢no analizo, preverjanjem domnev in dokazovanjem.

Prednost bodo imeli kandidatke in kandidati s predznanjem s podro¢ja strojnega ucenja.

Machine Learning for the Automated Generation and Verification of Mathematical Hypotheses

The research conducted by the doctoral (young) researcher will focus on developing stochastic machine learning
methods for the automated generation and verification of mathematical hypotheses from databases of
mathematical objects. Particular emphasis will be placed on methods that identify relationships among invariants,
parameters, and structural properties in order to propose mathematically meaningful conjectures suitable for
further theoretical investigation. To this end, an important research direction will be the further development of
stochastic methods for the robust assessment of the predictive importance of individual variables in the presence
of incomplete data, correlated variables, and complex interdependencies. A second research direction will
investigate stochastic models of the processes underlying the automated generation and validation of
mathematical hypotheses, with the goal of incorporating them into machine learning methods. Such approaches
have the potential to contribute to a more systematic integration of computational discovery of mathematical

regularities with theoretical analysis, conjecture verification, and mathematical proof.

Preference will be given to candidates with prior knowledge of machine learning.




5. Priloge, ki jih je treba priloZiti ob prijavi (Documents required to be submitted with the application):

X potrdilo o dosezeni izobrazbi (proof of completed education)

- kandidat z zaklju€enim magistrskim Studijskim programom (2. bolonjska stopnja)
(candidate who has completed a Master’s degree (2nd Bologna level)):

o diplomska listina / potrdilo o zakljucku Studijskega programa
(diploma certificate / certificate of completion of the study programme)

o priloga k diplomi / potrdilo o opravljenih obveznostih
(diploma supplement / official transcript of records containing all grades obtained in the study
programme)

- kandidat, ki e ni zakljucil Studija na 2. stopniji
(candidate who has not yet completed a Master’s degree):

o potrdilo o do sedaj opravljenih obveznostih z ocenami magistrskega Studijskega programa, s
katerim se bo kandidat prijavil na doktorski Studij
(official transcript of records listing all courses and grades obtained so far in the Master's
degree programme on the basis of which the candidate will apply for enrollment in a doctoral
degree programme.)
0 nagrade — univerzitetna Presernova nagrada ali PreSernova nagrada ¢lanice Univerze v Ljubljani oz.
druga enakovredna nagrada (awards, e.g. PreSeren Prize of the University of Ljubljana, PreSeren Prize of a
University of Ljubliana member and/or another equivalent award))
(I bibliografija (bibliography)
X zivljenjepis (CV)
X motivacijsko pismo (motivation letter)
X opis dosedanjega sodelovanja pri raziskovalnem delu (description of the candidate's research work)
0 osnutek idejne zasnove raziskovalnega dela (preliminary research proposal)

O priporo¢ilno pismo (letter of recommendation)

I druge priloge (other attachments):
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