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Metodicki pristupi interpretacije p-vrednosti statistickih testova

Atif Avdovié
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Ersin Gilié
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Apstrakt. P-vrednosti predstavljaju jednu od osnova pri statistickom zaklju¢ivanju hipoteza nastalih
kao finalni proizvod statistickih testova. Medutim, veoma Cesto u praksi se pronalaze pogresne ili nepotpune
interpretacije koje proizilaze iz nekritickog sagledavanja i razumevanja finalnih rezultata ovih testova. Ovo je
narocito uo¢ljivo u drustvenim naukama, videti npr. [ 2] . Posledice mogu biti takve da se celokupno istrazivanje
moze dovesti u pitanje po razli¢itim osnovama. Stoga, uocljiva je potreba za detaljnijim i sveobuhvatnim
pristupom rada sa p-vrednostima. U prilog ovome moze se primetiti da se poveéava broj casopisa koji predlazu
metodoloske smernice pri radu sa ovom vrstom problema, videti npr. [ 1], [ 2] i [ 3]. Prateéi istu ideju,
predstavi¢emo razli¢ite pristupe koji mogu doprineti sveobuhvatnom razumevanju i adekvatnoj interpretaciji
p-vrednosti statistickh testova.

Kljué¢ne reéi: p-vrednost; znacajnost; kriticna oblast; metodika; interpretacija.

Bibliografija

[1] Z. Rafi, S. Greenland Semantic and cognitive tools to aid statistical science: replace confidence
and significance by compatibility and surprise. BMC Medical Research Methodology, 2020, 20(1):244.
https://doi.org/10.1186/s12874-020-01105-9

[2] B. Vidgen, T. Yasseri P-Values: Misunderstood and Misused. Frontiers in Physics, 2016, 4:6.
http://dx.doi.org/10.3389/fphy.2016.00006

[3] M. Minié, Z. Vidovi¢ NajcesCe statisticke greske u istrazivanjima. VI Simpozijum Matematika i primene,
Beograd, 2015, 77-83.



Cumnosujymy MATEMATUKA Y TIPUMEHE, Matematuuku ¢pakynrer, Y ausepsurer y Beorpamy, 2023, Vol. XIII(1)

U-statistics-based approach for testing the MCAR assumption

Danijel Aleksié¢

University of Belgrade, Faculty of Organizational Sciences, Faculty of Mathematics
e-mail: danijel.aleksic@fon.bg.ac.rs

Abstract. We present a novel test for assessing whether data follow a pattern of being missing completely
at random that was introduced in [ 1]. The test’s asymptotic properties are derived using the theory of non-
degenerate U-statistics. Notably, the novel test statistic aligns with the well-known Little’s statistic when
applied to multivariate data with univariate nonresponse. An extensive simulation study evaluates the test’s
performance in terms of maintaining type I error rates and statistical power across various scenarios, including
different underlying distributions, data dimensions, sample sizes, and alternatives. Little’s MCAR test serves as
a benchmark for comparison, revealing that the novel test consistently outperforms it in preserving type I error
rates and exhibiting higher empirical power across all studied alternatives.

Keywords: missing data, novel test, covariance, asymptotic distribution.
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OmnJsajH momaTHa HacTaBa MaTEMaTUKeE

Bojucinas Aampuh

Mamemamuxu kayb ,,Juodanm” Baweso
e-mail: voja.andric@gmail.com

Ancrpakr. Y4yeme Ha Ha/bMHY HUj€ U3YM HYKHOCTU Ipoumcrerianx u3 mapgemuje 2020 - 2022, jep passu
o0y y4yema IyTeM IOCPenHe pa3MeHe MHPOpMalWja Ha pelaldjU YUYUTeJsb - YUYEHUK NATUPAjy jOII O
18. Beka. Y OBOM BeKy yueme Ha NajbuHy noOmja myH 3amax 3axBasmyjyhm moryhrocTMMa Koje mpyska
caBpeMeHa HMHTEePDHEeT KOMYHMKaIuja M TexHoJsoruja. Hexkm ayTopu 3a MacOBHEM IOUYeTaK OHJIAJH HACTaBE
cmarpajy 2005. romuny rana ce y CAJL, ckopo 3,2 MUIMOHa CTyxeHaTa onabpaJio Makap jeNaH OHIAjH
Kypc Ha yauBep3urery. ¥ CpOuju Hexku eleMeHTH HACTaBE Ha JaUHY marupajy jom m3 1996. romuse rana
ce y peanusamuju ceMunapa reorpaduje y Mcrpassusaukoj cranumu [lernuna kopumhenn onnaju yubeHumy.

JaBroct y Cpbuju ce y mepuony 2020 - 2022. 3magajHO momenusia y Be3u Ca DEANM3ANUjOM OHIAJH
peIoBHE HAcTaBe CKOPO CBUX HACTABHAX IpeIMeTa y HAMMM OCHOBHMM U CPENIBMM IIKOJIAaMa U Ha
YHUBEDP3UTETHMA, IPU 4YeMy je, umHu ce, BeNMHCKO m3jammaBame jaBHOCTH Omio (y HEKUM CIlydajeBuMa
[0 HUBOA (PYCTPUPAHOCTM) OKPEHYTO HPOTHUB OHIAjH HacTase. Lluip oBOr caommrema je Aa NPUKAKE
HEKa HECYMILUBO, IMO3UTUBHA MCKYCTBAa y pean3alldju OHJIAjH AoAaTHe HacTaBe Maremaruke. V3znarame he
OMTH MIYCTPOBAHO HA IPHMEePUMAa JETHUX U 3UMCKUX IIKOJa MJIAAWX MaTeMaThdapa Koje je pean30Balio
Ipymrso maremaruuapa Cpbuje y mepuomy 2020 - 2023, u3 npakce HEKOJUKO KOHTUHYUPAHUX TOJUIIHUAX
KON 3a MJaJe MATeMaTudape M joul HEKMX KOPUCHUX MATEMATUYKMX axkrusHOCTH (MeDymaponmua
TaKMUYCHA, PEBUjaJHA TaKMUYCHA, CEMUHAPU ...) KOje Cy ce onsujajie oHuajH myTeM. IloceCHa maxkma
y m3naramy 6uhe nocBelieHa muramuMa MOTHUBAIMjEe YUEHUKA U UHTEPAKTUBHOCTU YYEHUK - HACTABHUK U
VUYEHUK - YYEeHUK, KOja Cy BasKHa INTala CBAaKe HACTABE.

Kmyune peun: Ounaju HacTaBa; HACTaBa Ha JAJLUHY; HONATHA HACTABA.
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Bounded and Compact Toeplitz operators on Harmonic Mixed-Norm Spaces

Milos Arsenovié

Department of Mathematics, University of Belgrade, Studentski trg 16, Belgrade, Serbia
e-mail: milos.arsenovic@matf.bg.ac.rs

Ivana Savkovié

Faculty of Mechanical Engineering, University of Banja Luka, Bosnia and Herzegovina
e-mail: wana.savkovic@mf.unibl.org

Abstract.
We obtain criteria for boundedness and compactness of Toeplitz operators on weighted mixed norm spaces

BE?(Q). In the proofs we use characterizations of Carleson measures and vanishing Carleson measures for such
function spaces.
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Apstrakt. Posljednjih nekoliko godina, sa globalnim Sirenjem drustvenih mreza i platformi za komunikaciju

te dostupnosti razlicitih sadrzaja, istaknuta su pitanja i konstatacije od ucenika i studenata na racun

nastave,

potrebe za ucenjem i savladavanjem odredenog nastavnog sadrzaja, dostupnosti razli¢itih IT pomagala za

rjeSavanje odredenih zadataka i problema. Iskazuju svoju nezainteresovanost za sudjelovanje u nastavnom procesu

jer ne vide svrhu obrazovanja s obzirom na to da postoje alati i vjeStacka inteligencija koji bi bili u moguénosti

uspjesno rjeSavati zadatke i probleme. U ovom radu smo za potrebe demonstriranja neuspjesnog ili

netacnog

rjeSavanja matematickih zadatka iskoristili, medu uéenicima i studentima najcesée koristenu, mobilnu aplikaciju

Photomath a za predstavnika vjestacke inteligencije smo iskoristili ChatGPT. Kroz primjere neta¢no rjeSenih

ili ”loSeg pokusaja“ rjeSavanja zadataka od strane mobilne aplikacije i vjeStacke inteligencije smo

pokazali

vaznost znanja koje se stice u §koli i da su ljudi jos uvijek ispred aplikacija i vjestacke inteligencije u rjeSavanju

matematickih i logickih zadataka

Kljué¢ne reé¢i: Photomath; ChatGPT; vjestacka inteligencija; mobilna aplikacija.

13



Cumnosujymy MATEMATUKA Y TIPUMEHE, Matematuuku ¢pakynrer, Y ausepsurer y Beorpamy, 2023, Vol. XIII(1)

ITommHOMU y OCHOBHOj M Cpeih0j IIMKOJY — METOIUYKA MPUCTYII

Baamuvup Banruh

Mamemamuuka 2umnasuja, BUIIEP
e-mail: balticvladimir@gmail.com

Ancrparr. O 0BOj u3y3eTHO OGUTHO] T€MU MOTJIX OU ETAJLHO A U3JIAKEMO MATePU]y HEKOJIUKO MECEIH,
ca OCBpTHMA Ha oceTsbuBa MecTa. llokymaheMmo na y oBoM m3iaramy IpPeICTABHMO CBe 3HAUYAjHUjE ACIEKTE
paza ca IOJMHOMKMA Y OCHOBHO] U cpenmoj mronu. [IpsBo hemo maru kpahwm Teopujcku mpersen cBux
3HAYAJHUJUX IOJMOBA M TEXHUKA, a 3aTUM [1eMO ce OCBPDHYTU Ha TeMe Be3aHe 3a IOJIMHOME Ha TaKMUYEHUMa
(1 y OCHOBHOj 1 y CPeAE0j MKOJIK), & OHAa IeMo CBe TO MIyCTPOBATK HA MHOIITBY TAKMUYAPCKUAX 3aJaTaka,
Kao U 33JaTaka Ca NpUjeMHUX ucnura. Y TemMy hemo maru nocebad ocBpt Ha cienehe Teme:

e 30up KoedUnUjeHATa IOJIUHOMA,

® paUOHAJHE HyJe HOJINHOMA Ca HeJ0O0POjHUM KOe(DUNIUjeHTUMA,

e Lesyos cras,

e (paxTOpH3aIMja IOIUHOMA,

® BUIIECTPYKE HYJE IOJNHOMA,

e nokaszaliemo na je 6poj /T MpanMOHAJNAH 3a CBAKW IPOCT OPOj T,

e XopHueposa meMa (Kao aIrOpuTaMCKU HajepUKACHU)U MOCTYNAK 3a oapebusame BpeqnocT mommaomMa,
Mopasa 0u ma ce paad Uy OCHOBHO] My CPEIH0] IIKOJIM),

e Buerose popmyse (Mako 3BAaHMYHO HUCY y OPOrpaMy HPUjEMHUX Ha BEJIUKOM ODPOjy (akyareTa MOTY
3HAUajHO yOp3aTu peraBame 3a1aTaKa),

® [IOJIMHOMU BUIIE IPOMEHJHUBUX,

® CUMETPUYHU IOJIUHOMU.

Kibyune peun: Iloamumomm; Besyos cras; XoprepoBa mema; (axkTopmzanuja IogmHoMa; Buerose

($hopMyIe; CUMETPUYHN IOJIUHOMU.
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AyTomaTcko pemaBam€ KOHCTPYKTHUBHUX IIpOOJIeMa y T€OMETPUjU
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Becuna Mapuukosuh
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Axncrpakr. KoacTpykTuBHM npobjeMy y reOMeTpuju cy mpobJieMu KOO Kojux je morpebuo momohy
JeBUPa U HlecTapa KOHCTPYUCATU HEKY T€OMETPUjCKY (GUrypy, HOM IPETIOCTABKOM Aa CY 3a4aTH HEKU HeHU
enemenTu. [lopen 3mauaja y mMareMaTHUkoM 0OpPa30Bamy, OBAKBU HPOGIEMU y MOCIEAIE BPEME MOCTajy
3HAYAJHU W y PadYyHApCTBY, IPE CBera y KOHTEKCTY ayToMaTu3allrje Ipolleca HUXOBOr pemasBama. Ca
padyHapCKOT aclleKkTa, OBAKBU IpobGieMu crnanajy y npobiemMe nperpare, Te je 3a lBbUXOBO PEIIaBame MOTr0IHO
KOPUCTUTH METOJE W AJIATE BEIITaUYKe WHTEJIUTEHIVjE.

Y 0BOM mM3siaramy pasMarpamo JBa Pa3jIM4uTa NPUCTyna oBoM mpobiemy. [IpBu npuctyn mogpasymesa
pa3Boj CHermu@UUHOr aJrOPUTMa IPETpare 3a pelaBame KOHCTPYKTUBHUX Ipobiema. OBaj mpucryn Ham
npyska Moryhuocr npunarobasama noMeny npumene, Kao U ynorpede cuenupuyHux ehrKaCHIX XeyPUCTUKA
IpuIMKOM Iperpare. Kao wumiaycrpamuja oBor mnpucrtyna, Owlie pasMOTpeH KOHCTPYKIWMjCKU pelmaBad
ArgoTriCS [ 1], passujen y nporpaMckoM je3ury Prolog. Ilpyru npucryn monpasyMmesa ynorpeby mocrojehnx
ajaTa BelmITayKe MHTEJUTEHIMje KOJU Cy BeoMa e(PUKACHUM y pelaBamy IpobsemMa KOMOMHATOPHE Iperpare
yommre. Y OBOM HIPUCTYILy Ha HaMa je CaMO Aa KOHCTPYKTUBHE IpoGJeMe MoIeslyjeMo Ha onrosapajyhu
HAYWH U BUXOBO pPEHIaBame IPEIyCTUMO FOTOBOM asiary. Rao miycrpanujy oBor npucryna, pasmMorpulieMo
ymorpelby pemasada OrpaHHYEHa HAaJ KOHAYHUM IOMEHMMA, KA0 U MOIEJIOBAHE¢ KOHCTPYKTUBHUAX IpOGiIeMa
Ha jesury MiniZinc [ 2]. OBa nsa npucryna 6uhe ynopebena na BeprukoBom roprycy | 3] KOHCTPYKTUBHIX
npobiaeMa, KOI KOJjUX je IWJb KOHCTPYUCATH TPOYTao, MOJ MPETIOCTABKOM Ma Cy HaTe JIOKAIUje TPUjy
3HAYAJHUX TAYaKa TPOYTJIA.

Kibyuse peumn: KOHCTPYKTUBHM IPOGIEMU; AJITOPUTMU IPETPAre; PElIaBadl OrPAHUYCHA
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ITamrycoBu u IllTajHepoBu JiaHIIU ca 3aje THUUYKUM KPYTOM
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Axncrpakr. Y pany npurasyjemMo HOBe pesyiarare Koje ce omuoce Ha [lamycose u Illrajuepose namie
KpyroBa y KOjU CBU NOAMPY]y [nABa (UKCHA Kpyra, a CBaKd KPYyT y JIAHIOY JOAUPYj€ CBOT IPETXOIHUKA.
Y 3ajemIHHUYKOM pany CMO HCTPAKUBAJNIM KOHOUIypaluje M TeopeMe HHIMAEHIUja KOje HAaCTajy Kana ce
mocMaTpajy ImapoBU JaHaNA KOJU UMajy 3ajelHudku Kpyr y JjaHny. OTKpUBEHe Cy HOBE 3aHUMJbUBE KJIIACE
KPyTroBa KOje IpoJia3a KpO3 HOAWPHE TauyKe KPYyroBa y KOHQUIYypAaIUje M IOKA3aHO je na IEeHTPU KPyroBa
cBake (aMmMje IPUNanajy KPUBOj APYTOr pela.

Kmyune peun: [lanycosu nannu; [llTajuepoBu maHmu; OpTOrOHANIHOCT; UHBEP3UjA.
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The role of open-ended tasks in learning and teaching mathematics

Nives Baranovié
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Jasmina Milinkovié

Faculty of Education, University of Belgrade, Republic of Serbia
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Abstract. Mathematical tasks are a key means of interaction between students and teachers, and solving
tasks is the most common activity, especially in elementary and high school mathematics classes. Therefore,
the mathematical task has a significant role in learning and teaching mathematics, as well as in evaluating the
students’ mathematical knowledge, skills and habits. By using a variety of tasks, the teacher has the opportunity
to provide an environment in which students can adopt and develop different strategies and methods of solving
tasks, research, analyse, make assumptions, conclude, etc. By knowing the different types of tasks and their
characteristics, choosing tasks with a specific purpose and the way of implementation in class, the teacher can
influence the development of the mathematical competences of his students, but also what kind of attitude
towards mathematics his students will develop.

Open-ended tasks are of particular importance because they can serve to recognize and develop students’
creativity and various mathematical processes. Open-ended tasks are usually tasks with higher cognitive
demands, because solving them requires appropriate conceptual knowledge, and the solutions of which there
can be more than one (finite or infinitely many) are usually reached by different methods and strategies. The
aim of this paper is to point out their possibilities in learning and teaching mathematics through appropriate
examples of open-ended tasks.

Keywords: Open tasks; problem-solving process; tasks classification; task solving strategies.
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Arncrpakr. V3ydyaBame HOBpIINHE T€OMETPUjCKUX (PUTypa U Teja, OLHOCHO 3alPEMUHE Teja, MOYNHE Y
pa3penHoj HACTABU U 3aCTYIJHEHO je, Yy Mamoj uiau Behloj Mepu, TOKOM YNTABOI MATEMATUYIKOT 00pa3oBama.
IIpakca je mokazaJia, ka0 M UCTpa;KMBama y O0BOj obiacTu, ga 3HadajaH O6poj ydeHuka nMa noremkoha Beh
KOJ yCBajama IIOjMa IOBPUIIMHE U 3alpeMUHE, ajd U TOKOM IUXOBOT KacCHHUjer m3ydaBama. Heke ox oBux
moremkoha Mory 6urn npesasubene y3 momoh o6pasosuor codrBepa I'eorebpa. OBaj codprsep omoryhasa
KBAJIMTETHY BU3YEIM3ANN]y MATEMATUUKUAX CaAp:Kaja, YKybydyjyhu u Busdyenmzanujy reoMeTpujcKux Teia,
y TPOIVMMEH3UOHAJHOM panHoM OKpy:xkemy. Mebyrum, mako Beoma kopucha, ['eorebpa je camo amnaTtka
y DyKaMa HaCTaBHUKA. 3a HEHy YCIEIIHy NPUMEHY, HEONXOIHO je OCMUCAWTH M oaroapajyhwm mpucry.
Caymaonuma he 6utn npencrasimene moryhuoctu npuMene o6pa3oBHOT coprBepa ['eorebpa y usyuaBamy
IOBPIIHE U 3aIlpeMUHE, KPO3 IpPUMeHY HIpoOJseMcke HacTaBe. Duhe mpuka3anu IpUMepH 3a OCHOBHY U
cpenmy MKONY, YEBY4yjyhu npuMeny onpebenor uHTerpaJia Ha U3padyHaBamle IIOBPIINHE U 3alPEMUHE.

Kipyune peun: ['eore6pa; [loppmuna; 3anpemuna.
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Cyclically presented groups and n-valued groups
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Abstract. A group representation in which the number of defining relationships is equal to the number of
generators is called balanced. A balanced representation of the fundamental group of a closed 3-manifold occurs,
for example, if the manifold is given by a Heegaard splitting.

A group is said to be cyclically presented if it has such a balanced representation that all defining relations
are obtained from one by cyclic permutations of generators. Thus, if some group is cyclically presented, then it
has a cyclic automorphism. The well-known class of cyclically presented groups is a class of Fibonacci groups,
the question of finiteness of which was raised by Conway in 1965.

We will discuss some classes of cyclically presented groups and and present results on the realizability of
these groups as fundamental groups of closed 3-manifolds [1, 2].

Following the coset construction from [3,4], we will use cyclic automorphisms of cyclically presented groups
to define corresponding n-valued groups.

The research was done in the frame of the agreement between HSE and TSU about mirror laboratories.

Keywords: cyclically presented groups; n-valued groups; 3-manifolds.
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CrarucTruka aHa/JIM3a pacmojesie TOBe3aHOCTH U HeypeDheHoCcTu mpoTrerHa
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Auncrpakr. DBuosomku cucremu ce decto cMarpajy Mpeskama umHTeparyjyhux Giuokosa. Ilpuponan
MaTeMaTUJYKy MOJEJ KOju Hpom3miasu u3 tora jecre rpad. Meby HajBaskHUjuUM OGUOJIOWIKAM CHCTEMUMA
Haja3e ce Mpeske NMPOTEUHCKUX MHTEPAKLIMja, IMO3HATE KAO MHTEPAKTOMU. Y HUMa YBOPOBU NPEICTABIHA]Y
IpOTeNHe, HOK CBaka HEyCMepeHa I'paHa CBeIOoYM O MOCTOjamy chenuduyHe (Gr3nuke MHTepaknuje namebhy
nBa mpoTerHa. Y OBOM Daly je aHAJW3UPaHO HEKOJUKO mHTepakroma Bupyca SARS-CoV-2. Komkpertho,
craTuCTHYKUM MeronaMa oxpebene cy m mcnurame pacnonesne mosezaHocTy (6poja cycenma, Tj. CTEIEHA)
YBOPOBa OBMX Mpeka, a Takobe cy pasmorpene m pacmogeie HeypebeHocTn mporerHa IpemMa HEKOJIUKO
nosnaTux Mepa Heypeberoctu. YTBpheHo je na mosesaHocT momeske CTeleHOj pacuonenu (eHri. power law),
npema kojoj Behuna usopoBa mma manu 6poj cycema, y3 Mamu Opoj BUCOKOMOBe3aHux xabosa. Pacmonerne
Behwnue mepa meypebemoctm cy 3Bomacre, anm Hajuemhe acuMerpuune, Oyayhw ma je Bume ypebenwmx
nporenHa. Pacnozmene nmojenquHavHUX CyCeICTaBa jeQHAKE Cy paclolesiaMa IeJUX WHTEPAKTOMA, IIPU YeMy
cpenma BpeqHOCT Mepe Heypebenoctu mobpo omwmcyje ommry HeypeheHOCT CBAKOT CycemcTBa. 3ajeTHuYKa
pacmonesia moBe3aHocTy n Heypebenocru, kao m ycioBHa pacnoneina HeypeheHoCTH npu mO3HATOM CTEIEHY
4yBOpa, HAIJIallaBajy HEraTWBHY Kopeiamujy uaMeDy oBe mBe Mepe y PasMOTPEHMM BUDYCHUM MpesKaMa.

Kmyune peun: SARS-CoV-2; Mpeka NPOTEMHCKUX MHTEpakKIuja; HeypehenocTn nmporenna; pacmogeia

BepoBaruohe.
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An introduction to sumsets
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Abstract. In this presentetation we will look at a few results concerning sumsets. In particular, we present
the Khovanskii theorem, how Ehrhart theory interacts with sumsets, and a few recent developments in the effort
to enumerate the number of elements of a sumset. In the end we will showcase some open problems regarding
sumsets.

Keywords: Lattices; Minkowski theory; sumsets; Khovanskii’s theorem.

IlessuBocT OpojeM 7 u jemaH , Te’Kak pa3jioOMak’’

Iejan Bypneima
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Axncrpakr. Y 0BOM m3Jyaramy MNOACETHNEMO ce yoOMdajeHUuX KPUTEPHUjyMa IebUBOCTU OpojeBuMa 13
ckyna {2,3,4,5,6,8,9,10} a 3aTuM meTabHO PA3MOTPUTH M IPUMEPUMAa WUIYyCTPOBATH HEKE KPUTEPU]yMe
nesbuBoCTU Opojem 7.

IIprkazalieMo 1 KAKO Cce MOMKe PEIINUTU jenaH 3anaTak (,,TeKaK Pa3ioMak’) ca KBAIU(UKANMOHOD TeCTa

CpedmOoIIKoJIaa 3a yiaa3aK Y aMEepPUYKU MaTeMaTU4YKU OJ'II/IMHI/IjCI{I/I THUM. ?)a,Z[aTaI{ rJacu: anocmumu uspas

(10" + 324) (22 + 324) (34" + 324) (46 + 324) (58" + 324)
(44 + 324) (164 + 324)(28* + 324)(40* + 324) (524 + 324)
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Apstrakt. Ovaj rad istrazuje primene stohastickih metoda u oblasti vestacke inteligencije (VI), fokusirajuéi
se na njihov doprinos optimizaciji, ucenju i donosenju odluka. Koriste¢i stohasticke modele, omoguéavamo VI
da efikasno obradi nesigurnost, nepredvidljivost i varijaciju u podacima. Analiziramo kako stohasticki procesi
mogu poboljsati konvergenciju algoritama u treniranju dubokih neuronskih mreza i optimizaciji parametara.
Takode, istrazujemo primene stohastickih simulacija u oceni performansi algoritama masinskog ucenja u realnim
uslovima. Kroz ovu studiju, ukazujemo na klju¢ne prednosti i izazove stohastickih metoda u domenu vestacke
inteligencije. Uz to, istrazujemo kako stohasticke metode omogucavaju modelima vestacke inteligencije da se
bolje prilagode promenljivim okolnostima i nepredvidivim situacijama, ¢ime se povelava njihova robustnost
i primenljivost u stvarnom svetu. Analiziramo i uticaj stohastickih elemenata na procese donoSenja odluka,
istrazujudi kako ova svojstva doprinose adaptivnosti sistema u dinamickim okruzenjima. Kroz pregled relevantnih
studija i eksperimenata, ova istrazivanja pruzaju uvid u to kako stohasticke metode doprinose evoluciji vestacke
inteligencije, ¢ime se otvaraju nove perspektive za razumevanje i unapredenje performansi modela u realnim
scenarijima. Ovaj rad doprinosi §irem razumevanju uloge stohastickih procesa u oblasti vestacke inteligencije,
naglasavajudéi potencijal za dalji razvoj i primene u razli¢itim domenima.

Kljucne reci: Stohasticki procesi, Vestacka inteligencija, Optimizacija, Ucenje pod nesigurnoséu, Duboko
ucenje..
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Schwarz-Pick lemma for (o, 3)-harmonic functions in the unit disc

Jelena Gajié¢

Faculty of Natural Sciences and Mathematics, Banja Luka, Republic of Srpska
e-mail: jelena.gagic.mm@gmail.com

Abstract. We prove Schwarz—Pick lemma for («, §)-harmonic functions v in the disc, where « and S are
complex parameters satisfying oo + RS > —1 . We prove sharp estimate for the Du(0) for such functions in
terms of LP norm of the boundary function. Also, we give asymptotically sharp estimate of ||Du(z)||. Estimates
of ||Du(z)|| are extended to higher order derivatives. Our results extend earlier results for a-harmonic and Tq-
harmonic functions. This is joint work with Milo§ Arsenovié¢ and this is work in progress.

Keywords: («, 8)-harmonic functions; Schwarz lemma; (o, 3)-Poisson integral.
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Abstract. The mathematics textbook is of a great value to teachers when planning lessons, so its analyses are
significant for understanding students’ achievements in international research projects such as TIMSS (Trends
in International Mathematics and Science Study) [1]. The aim of the research is to identify the tendencies in
structuring pedagogical situations in different domains of textbooks for the 2nd grade of primary school by
Zavod za udzbenike [3]. Pedagogical situations represent a dynamic characteristic of a textbook with activities,
explanations (narrations), example exercises that offer educational opportunities for introducing mathematical
concepts and revealing and understanding mathematical ideas. The suggested list of structural blocks within
TIMSS methodology 2011 research with certain categories and sub-categories was extended with the list of Jeli¢
and Doki¢ [2]. The analysed mathematics textbook for the 2nd grade consists predominantly of exercises in
comparison to other dynamic structural elements of the textbook. The results of the research show that it is
necessary to plan more carefully a coherent structure of the mathematics textbook, leading students to form
the concepts of number gradually, including geometrical concepts and concepts of measurement, as well as to

achieve higher levels of knowledge in the 2nd grade (students’ reasoning).

Keywords: TIMSS; pedagogical situations; 2nd grade mathematics textbook; Zavod za udzbenike; Serbia.
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Holder and Lipschitz continuity of quasiconformal harmonic mappings in space
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Abstract. We consider the properties of quasiconformal and harmonic mappings from the unit ball B ¢ R"

to a spatial domain with boundary of a certain smoothness.

An affirmative answer to the question of Lipschitz continuity is obtained in the case of spatial domains
with C*® boundary, for some « € (0, 1), and on the question of uniform Holder continuity when the image is a
domain with C' boundary. Additionally, Lipschitz continuity is also proven in the case when the condition that
the mapping is harmonic is replaced with the condition that the Laplacian of the function belongs to the space
LP(B,R"), for p > n.

A significant role in proving these results plays the Hardy-Littlewood theorem. The theorem gives the
connection between the coefficient of p-Holder continuity on sphere at 7 € S of the harmonic function v = u(x),

Ju(€) — u(n)|l
cesnwn  lE—nllr

i.e.

and of the value
sup || Vu(@)||(1 = [lz]) "

z€[0,m)

Keywords: Harmonic mappings, quasiconformal mappings, Holder continuity, Lipschitz continuity
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Abstract.

Broad Absorption Line (BAL) quasars are one of the most clear manifestations of active galactic feedback
in action and are associated with strong AGN-driven winds that can inject energy and momentum into the
interstellar medium of the host galaxy and affect its evolution along cosmic time. With large-scale surveys such
as the Vera C. Rubin Observatory Legacy Survey of Space and Time (LSST) on the way, it is crucial to implement
effective algorithms that can identify these objects within large photometric datasets. The aim of this master’s
thesis work is to build such an algorithm using Deep Learning (DL). Here, we present our progress on the
processing of spectra of a pure sample of human-selected BAL QSO from the seventh data release of the Sloan
Digital Sky Survey. We extract features from QSO spectra by applying projection and manifold dimensionality
reduction methods such as Principal Component Analysis (PCA) and Locally Linear Embedding (LLE). We
explore which of these methods can accurately represent BAL QSOs in a lower-dimension space more effectively.
These features will be fed into our yet-to-build DL algorithm and hopefully improve performance. Here, we
present initial results as well as a brief comparison of these dimensionality reduction methods.

Keywords: Quasars; Spectra; Dimensionality Reduction; Machine Learning
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MaremaTuKa y UTBUHUHT IPOjEeKTHMA
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e-mail: aleksdan@email.com

Axncrpakr. Ilpesenranuja je mpuMmep Kako MOIY Za Ce pa3BUjajy MaTeMaTWYKe BEHNITHMHE KO YUYEHUKA
IyTeM UTBUHUHT (BUPTyeJHOr) npojekra. Hajupe je yKpaTko mpencTaBibeH UTBUHUHD noprad koju je 2005.
roauHe mokpenysa Espomncka Komucuja, kmyune kommerennuje u npojexkar ' JluBHo myToBame”. 3aTuM ce
Kpo3 uTBMHUHT npojekar ~luBHo myToBame” naje mpUKA3 KAKO CY YUYEHUIN DAa3BUjaJl MATEMATUYKE U
npyre BemtuHe. [louerak 21. Bera je MOHEO Haruu pa3Boj MHOOPMAIMOHO-KOMYHUKANMOHUX TEXHOJIOTH]a
(MKT) wro je onakmano MehyHaponuy KOMyHUKAIM]y U capagmy uaMely HacTaBHUKa U ydeHuka. Takxobe,
U3yMM U OTKpuha y HaymW ¥ TEXHUOU Cy HaM IPY/RUJIM OTPOMHY KOJUYMHY NOCTYINHUX HHPODPMAIUja.
Nudpopmanuje u 3Hama Cy MOCTANN KIbYYHM TEPMUIHU 38 ONUCUBAkE caBpeMeHor npymrsa. OBakBa curyanuja
IpencTaB/ba M3a30B HE caMO 3a JaHallmke nApymTo, Beh n 3a 06pa30oBHU cuCTeM Ia M caMe IIKOJIe. 3a Bpeme
Yy KOMe KMBHUMO je BPJIO Ba/KHO Ha KOjU HAQUMH IOCTYIAaMO ca MH(pOpMaIujaMa ¥ 3HAHmEM Te je HEeOIXOIHO
IPOMUNLJLATY HA KOje CBEe HAUMHE HAINY YUYECHUIV MOTY Ia CTEKHY UM IIpUMeHe cBoje 3Hame. Tarkobe, kako ma
CTEKHY BeNITWHE M WCKOPUCTE WX, OJHOCHO OyAy CHOCOOHM na WX CBPCUINONHO ymorpebe mTO ce Ha3uBa
rommerentaomhy. Mameby ocrtamor y Tome mm Mory moMoliv m WUTBUHUHI TPOjJEKTU KOJjU Cy Hajuemhie
MYJATAIUACIUILINHAPHY T€ YUYEHUKA CTABJLbA]y Y PA3JIUUUTE MO3UIKje U TOACTUYY HA Capaaihy Ca BPIIHAIMA
13 IPYIUX IKOJA/3eMaba.

Kiyune peun: UTBUHUHT; TPOjEKTHO yUEHE; KOMIETEHI]E.
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Sonification: how to present astronomical data and images with sounds
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Abstract. Sonification is the process of conveying data using non-verbal sound (Kramer, et al. 1999). We
briefly present two examples of sonification in astronomy: spectral audification (Trayford, et al., 2023) and image
shape sonification (Deandra, et al., 2022). We take a closer look into an example method of direct sonification
using a commonly used Python module. In this deep dive, sonification of a simulated tick-tock signal is presented.
The sonification is done with two methods: direct signal sonification and induced envelope. The direct signal
sonification method assumes the tick-tock signal is an audio waveform, while on the induced envelope method,
the tick-tock signal acts as the envelope to a 440 Hz sine waveform. We conclude the presentation with a
suggestion that sonification is beneficial for improving accessibility of science.

Keywords: Accessibility; Sonification ; Tick-tock signal.
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On BV homeomorphisms
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Abstract. We obtain the rectifiability of the graph of a bounded variation homeomorphism f in the plane
and relations between gradients of f and its inverse. Further, we show an example of a bounded variation
homeomorphism f in the plane which satisfies the (N) and (N~!) properties and strict positivity of Jacobian
of both itself and its inverse, but neither f nor f~! is Sobolev.

Keywords: Geometric Function Theory; Mappings of finite distortion.
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On Beltrami equations with inverse conditions and hydrodynamic normalization
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Abstract. A Beltrami equation with two characteristics is a differential equation of the form
fe=p(2) fo+v(2) - fa) 1)

where = p(z) and v = v(z) are given measurable functions with |u(z)| < 1 and |v(z)| <1 a.a. Let p: D — D
and v : D — D be functions such that the relation |u(z)| + |v(z)] < 1 holds for almost any z € D. We will
consider that u(z) =v(z) =0 for any z € C\ D. Fix n > 1 and set

_ H‘(Z)a z € (CvKl—L,V(Z) < 77,7 _ V(Z)v S (CvKMyV(Z) < ’I’L,
pin(2) = { 0, otherwisein C, vn(z) = 0, otherwisein C. )

Let f, : C — C be a homeomorphic solution of the equation (fn)z = pn(2) - (fn)> + vn(2) - (fn)=. Set gn(z) :=
ft(2). Observe that f, is conformal at the neighborhood of the infinity, so there is a continuous extension
fn : C = C. Thus fn(C) = C and f,(cc) = oco. Note that, g, : C — C is quasiconformal, in particular, g,
is almost everywhere differentiable in C. It may be showed that, fn(z) = anz + by + 0(1) as z — oo, where
an,bn € C and a, # 0. We may consider that a,, = 1 and b, = 0 for any n € N. Note that such a function f, is
unique.

Let
(gn)w|? = (gn)w
(1(gn)w| = |(gn)wl

|(gn)uwl”* = |(gn)wl®
(1(gn)wl = (gn)=))*”

Theorem. Let D be a domain in C such that D is a compact set in C, let g : C — D and v : C — D be

Ky, (w) = Kip(w,gn) = |)p : ()

Lebesgue measurable functions vanishing outside D such that the relation |u(z)| 4+ |v(2)| < 1 holds for almost

any z € D. In addition, let pun, vn, fn and g, as above, n = 1,2,...,. Let @ : C — [1,00] be a Lebesgue

measurable function. Assume that the following conditions hold: 1) for each 0 < r1 < r2 < 1 and yo € C there

is a set E C [r1,72] of positive linear Lebesgue measure such that the function @ is integrable over the circles

S(yo,r) for any r € E; 2) there exist a number 1 < p < 2 such that, for any bonded domain G C C there

exists a constant M = Mg > 0 such that [ Kjp(w,gn)dm(w) < M for all n = 1,2,..., where Kj,p(w,gn) is
G

defined in (3); 3) the inequality K, (w) < Q(w) holds for a.e. w € C, where K, is defined in (3). Then the
equation (1) has a continuous W,-?(C)-solution f in C such that f(z) = z + £(z), where £(2) — 0 as z — oco.
Corollary. In particular, the conclusion of Theorem holds if, in this theorem, we abandon condition 1),
accept condition 3), and replace condition 2) with the requirement Q € Li,.(C). If G is some bounded domain
in C and K is a compactum in G, then there is some domain G’ C C and a function Q' equal Q in G’ and

vanishing outside G’ such that Q' is integrable in C and the relation |f(z) — f(y)| < W holds
o8 2[z—y]

for any x,y € K, where C = C(K, ||Q’||l1,G) > 0 is some constant depending only on K, G and ||Q’||1, [|Q’|1
denotes L'-norm of Q' in R™, and ro = d(K, 0G).

Keywords: Beltrami equations, quasiconformal mappings, mappings with a finite distortion
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Ancrpakr. Pacnomemna mpoctux 6pojeBa je yCKO HOBe3aHa Ca PACHONENOM HYyJIa U PACIOAeIOM
BesimunHe [upuxmneoBux L-¢yHEIMja Ha KPUTWUYHOj JuHUjU. IIpeTrmocraBka na ce cBe HETPUBUjaTIHE HyJIe
OBUX (YHKIUja HaJla3e HAa KPUTWUYHOj NUHUjU je YonmTeHa PumaHOBa Xxmmoresa, Haj3HAYAjHUJU OTBODPEH
npobisieM y MarTeMaTunu. 3aTo je m3ydaBame MoMeHaTra L-(QyHKIuja Tj. BUXOBUX CPENIBUX BPEAHOCTH Yy
HEKUM NOOpO medrHUCAHUM (aMUInjaMa jeJaH O K/byYHUX NUJbeBa aHAINTUUIKe Teopuje 6pojeBa. Hapouuro
je 3aHMMILMBA Be3a MoOMeHaTa ca 4dyBeHoM JlmHmemedpoBoM xwmmore3oMm, Kao u ca TeopujoMm ciydajHEAX
MaTpHuIlla KOja je OPUTMHAJJIHO Pa3BHjeHa 3a MOTpebe Momenmpama y (U3UNN.

IToce6ro he Ourm pasmarpaH HOPMAaJW30BAH APYTY MOMEHT HAJ PAIMOHAJIHUM (YHKIWjCKUM MOJLAMA

no ¢pamMuiauju cBux (HE)DAPHUX IPUMUTHBHUX KAPAKTEPA MO MIPOCTOM HMOJWHOMHOM MOLYILY (Q:
1
L (55 X

y KOju Cy momaTHO ,,yruereHa‘’ jom nsa mosumHoMa H m K. 3aKOH TPOCTPYKOr PEIUIPONUTETa Iaje

x(H)X(K),

o VIQ| +
Si(H7K7Q) - wi(Q)){(ﬁ%Q)
XFX0

cumerpujy msmeby Tpu momenyra mopnyiaa. Ilpenwmsuuje, y [ 1] je mokasano ma 3a upocre mosunoMe H,
K u Q tarse na je deg H 4+ deg K < deg Q Basku

ST(H,K;Q) = ST(K,+Q; H) + S*(H,+Q; K) + O ( % degQ> ,

npu udemy je rpemka u3 (O-uiaHa EKCIUIMIUTHO u3padyHara y oba ciaydaja. CaM HA3UB pEUIPOIUTET
IpencTaB/ba aHAJOrujy ca ['aycoBuM 3aKOHOM KBaApATHOT perunponurera 3a Jlexammpose cumboure.

Kmyune peun: [lupuxneose L-pyHKITje; QYHKIN]CKA I0Jba; TBUCTOBAH MOMEHT; 3aKOH PEIUNPOIUTETA.
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Abstract. If X is a compact metric space, then its hyperspace 2% is the set of all closed non-empty subsets
of X, and the k-fold symmetric product X** is the set of all finite subsets with at most k elements. Given a
dynamical system f : X — X one can naturally define induced maps 27 : 2X — 2% and f** : X** - X**. In
the last fifteen years or so, the interaction between the dynamical properties of f and its induced maps f** and
27 has been studied.

One of the classical tools to measure the complexity of a system is the topological entropy. It is concentrated
on the non-wandering set. For systems with low complexity (i.e. when the topological entropy is zero), the
polynomial entropy can make a difference between them. Unlike topological entropy, the wandering points are
visible for polynomial entropy.

We compute a lower bound for the polynomial entropy of f** for any homeomorphism f with a wandering
point, i.e. hpor(f**) = k. Then we prove that hye(27) = co if the system f has a wandering point.

Keywords: polynomial entropy; induced map; hyperspace; symmetric product.
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The influence of the application of teaching aids in mathematics teaching on learning
outcomes
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0S ”Milos Crnjanski”, Belgrade
e-mail: sonjica27@yahoo.com

Stefan Popovié

Faculty of Information Technologies, Belgrade
e-mail: stefan.popovic@alfa.edu.rs

Abstract. This paper presents the results of research into the justification of the application of teaching
aids of one subject in the teaching of another. The impact of the application of several physics teaching aids
in mathematics teaching was examined. In this presentation, the focus is on the application of demonstration
scales in algebra lessons in the sixth and seventh grade of elementary school. The research was conducted in
four elementary schools in Belgrade. The results support the fact that the application of demonstration scales
in the teaching of mathematics improves the learning outcomes not only in the subject of mathematics, but
also creates a positive impact on the teaching of physics. This research also highlights the importance of the
acquisition and use of teaching aids in the education system of each country.

Keywords: mathematics teaching, learning outcomes, teaching methodology

Harmonic mappings in technical designs
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Abstract. Many properties of technical solutions can be described by selection of an appropriate technical
parameters that characterize them. Their authors receive a form of protection for their solutions, called a patent.
Studying them it is easy to see that they are not always characterized by the extreme value of parameters in
relation to the utility function. This element is often overlooked in the patenting process. It also happens that it
is very difficult to choose the right tools and mathematical methods that would allow to solve such a problem.

In the presented lecture, several technical solutions as patents will be shown, with extreme features of the
parameters, which were obtained with the help both new and known mathematical methods.

Keywords: harmonic mappings; technical parameters; utility function.
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Ancrparr. Jlornuko-kOMOUHATODHU 3a4aly Cy OLyBEK HPUBJIAYMIIN MMa:KHBy YUYEHUKAa KAKo 360r cBoje
jEOHOCTABHOCTY y IMOCTABIM TAKO U 300r CBOje HyOUHE MaTeMATUUYKOr 3HAHA U PA3MUILLAIkA. Y PElIaBamy
onpebennx JOrmuko-kOMOMHATODHUX 3alaTaka, Teopuja rpadoBa 3ay3uMa 3HAYAjHO MecTO 300r pasoja
reHepajmM3anyje pasMuUIlbama KOL ydeHuka. llox rpagom G moxpasymesamo ypebenm map (V) E), npu
yemy je V HempasaH ckyn u E OnnHaprHa penanuja nepunucasa Ha ckyny V. Emxemenrte ckyma V' 30BeMmo
yBOpOBKMa, a ejeMeHTe ckyna F rpamama rpada G. Ilojam rpada nobuja cBoOjy IyHY BPEIHOCT Kanua ce
rpa¢ reoMeTpujCcKM OPEACTaBU Ka0 CKYI Tadaka (UBOPOBA) MOBE3aHUX HENPEKUIHUM JIMHAjama (TpaHaMa).

Y wHameMm wusnaramy OaBUMO Ce CTEIEHOM 4YBOpa M JEMOM O pykoBamy, 3aruMm o OjrepoBum u
XaMUITOHOBMM Trpa¢oBrMa, yCMEpEHUM rpadoBHMa, MUHAMAJHUAM pasamuiyjyhuM crabnumva kao u o
HajkpahuM nyreBuma y rpagy. Iloceban ocBpr je Ha aHaaM3W M NPUMEHM IOMEHYTHX IIOJMOBA TEOPHje
rpadoBa Ha pelaBame JOIMYKO-KOMOMHATOPDHUX 3a4aTaKa y OCHOBHOj M CPENH0j IIKOJIH.

Kibyune peun: noruuro-romburaropru 3anamny; rpagdosu; Ojreposu rpagosu; XaMuITOHOBUA I'PAPOBH;

crabnaa
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Bringing new dimensions to active galactic nuclei (AGN) studies with the Legacy
Survey of Space and Time (LSST)
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Masa Lakiéevic¢
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Abstract. Here we will present the research activities of the Serbian AGN Group (SER-SAG) and its
contribution to the development of one of the most important and innovative world astronomical facility - Vera
C. Rubin Observatory, which will conduct the biggest ten-year survey - the Legacy Survey of Space and Time
(LSST).

We will describe the results of SER-SAG team in preparation for the studies of tens of millions active galactic
nuclei (AGNs) with LSST. AGNs are nested in the center of a small fraction of galaxies, but should be a phase
in evolution of every larger galaxy, which makes this objects particularly important for understanding of galaxy
evolution. From one side we show our progress in development of innovative algorithms to detect and caracterize
variability properties of AGNs. Whereas, the other aspect is the preparation for the follow-up observations of

bright sources using 1.4m Milankovic telescope, the biggest astronomical observational facility in Serbia.

Keywords: Active Galactic Nuclei (AGN); time-domain astronomy; observational facilities.
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Resavanje problema p-rezervnog centra pomocu genetskog algoritma

Vladimir Jankovié

Fakultet za obrazovanje ucitelja i vaspitaca, Univerzitet u Beogradu
Kraljice Natalije 43, 11000 Beograd
e-mail: vladimir.jankovicQuf.bg.ac.rs

Apstrakt. Razmatran je lokacijski problem p-rezervnog centra, ¢iji je cilj odabir lokacija za uspostavljanje
usluznih centara i dodeljivanje svakog korisnika glavnom centru i rezervnom centru, tako da se minimizuje najveca
udaljenost od korisnika do glavnog centra i glavnog centra do rezervnog centra. Data je matematicka formulacija
problema koja je koriéena u okviru CPLEX reSavaca na instancama sa brojem &vorova u intervalu [10, 900].
S obzirom da je problem NP-tezak, optimalna reSenja nisu dobijena za sve instance. To je bila motivacija za
implementaciju metaheuristike - genetskog algoritma (GA) u cilju dobijanja resenja za instance problema sa
vedim brojem &vorova. Elementi genetskog algoritma (reprezentacija resenja, racunanje funkcije prilagodenosti
i genetski operatori) prilagodeni su osobinama problema p-rezervnog centra. Primenjeni su operator selekcije
zasnovan na rangu, operator jednopozicionog ukrstanja i operator proste mutacije. Dobijeni su rezultati genetskog
algoritma za svaku instancu i pokazuju efikasnost ove metaheuristike pri reSavanju razmatranog problema.
Prikazani rezultati ukazuju na mogucénost hibridizacije genetskog algoritma sa drugom metaheuristikom, ali i
pravljenje modela masinskog ucenja za podeSavanje parametara GA sa ciljem dobijanja jos boljih reSenja.

Kljuéne reci: genetski algoritam; problem p-rezervnog centra; metaheuristika.
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Contraction property of certain classes of log-M-subharmonic functions in the unit
ball

David Kalaj
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Abstract. We prove a contraction property of certain classes of smooth functions, whose absolute values
of elements are log-subharmonic functions in the unit ball, thus extending the results of Kulikov to higher-
dimensional space (GAFA (2022)). Moreover, by applying those results we get some new results for harmonic
mappings in the complex plane.

Keywords: harmonic mappings, log-subharmonic functions
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Medunarodno takmicenje Stemco
(drzava organizator Singapur)
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Apstrakt. StemCo je medunarodno takmicenje na kome ucestvuje oko 40 drzava i sastoji se iz Cetiri
kategorije. Nama relevantne su Secondary Junior za uc¢enike od sedmog razreda osnovne skole do prvog razreda
srednje Skole i Secondary Senior za ucenike od drugog do Cetvrtog razreda srednje skole. U obe kategorije postoje
4 razlicita takmicenja: PhysiCo, ChemiCo, MathematiCo i BioCo — takmicenja iz fizike, hemije, matematike i
biologije.

Gradivo zahteva razumevanje, analiticko razmisljanje i brzinu rada.

Svako takmicenje bice organizovano u 8koli, radiée se na skolskim racunarima i traja¢e dva sata. Dozvoljeno je
koris¢enje ugradenog Al ChatGPT u okviru takmicarskog okruzenja. Zadaci se dele na lak, srednji i tezi nivo i
svaki ima 4 ponudena odgovora, od kojih je samo jedan tacan.

Kljué¢ne reéi: Takmicenje, matematika, zadaci
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GraphEbra - interaktivna, korisnicki orijentisana, veb aplikacija za rad sa grafovima
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Apstrakt. Predstavljamo moguénosti nedavno razvijenog softvera, GraphEbra, dizajniranog za unapredenje
nau¢nog istrazivanja u teoriji prostih grafova, tezinskih grafova i usmerenih grafova. Posebno je dizajnirana za
rad sa oznacenim grafovima. GrpahEbra je korisnicki orijentisana veb platforma koja koristi moderne alate i
tehnologije veb programiranja.

Platforma je:

e interaktivna (korisnik ima moguénost da kreira graf i odmah dobije niz njegovih strukturalnih ili
spektralnih invarijanti ili odredenih svojstava),

e nadogradiva (korisnik ima moguénost da je nadogradi implementiranjem racunanja novih invarijanata ili
svojstava) i

e kreirana pod uslovima GNU Opste javne licence (licenca garantuje svakom korisniku slobodu da
pokreée, proucava i modifikuje softver).

Ostale funkcionalnosti uklju¢uju importovanje grafova i modifikovanje istih putem interfejsa za crtanje.
Ovaj softver je dizajniran da zameni postojeée alate poput new-GRAPH i sli¢nih softvera. Razvijen je u okviru
nacionalnog istrazivackog projekta, delimi¢no podrzanog sredstvima EU fondova.

Kljuéne reci: grafovi; invarijante; veb aplikacija.
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Norm estimates of the first partial derivatives of generalized harmonic functions
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Abstract. Suppose @ > —1 and 1 < p < oo. Let f = P,[F] be an a-harmonic mapping on D with
the boundary F being absolute continuous and F € LP(0,27r), where F(e') := %Zw). We investigate the
membership of f. and fz in the space HG (D), the generalized Hardy space. We prove that if o > 0, then both
f- and fz are in HG (D). If o < 0, then f. and fz € HE(D) if and only if f is analytic. Finally, we investigate a
Schwartz Lemma for a-harmonic functions.

Keywords: Poisson integral; Hardy spaces; Bergman spaces; Harmonic functions.
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Polyhedral products: new results, problems, and applications
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Abstract. Toric topology is a new rapidly developing area of Mathematics in the crossroads of algebraic
geometry, homotopy theory, equivariant topology, homological algebra and combinatorics [ 1]. The main object
of study in toric topology is polyhedral product.

Given any topological pair (X, A) and simplicial complex K on [m] := {1,2,...,m}, the polyhedral product
(X, A)K is a subset in X™ s.t. an m-tuple (z1,...,Zm) is in (X, A)K iff thereisaoc € K:i1¢ 0 = xz; € A
Particularly important and useful example here is the moment-angle complex Zy := (D? S 1)K of K.

Various applications of toric topology are based on the theorem by Baskakov, Buchstaber and Panov stating
that cohomology H*(Zk;k) of Zx with coefficients in a PID with unit k is isomorphic as a k-algebra to the
Tor-algebra Tory,)(k[K], k) of K (homology of the Koszul complex of K), where k[m] := k[vi, ..., vx] and the
Stanley-Reisner ring k[K] is its quotient by the monomial ideal generated by all non-simplices in K.

By the Hochster decomposition theorem, the latter Tor-algebra is additively isomorphic to the direct sum of
all reduced simplicial cohomology groups of all full subcomplexes in K. This string of powerful results establishes
a new deep connection between topology, algebra and combinatorics, on which toric topology is largely based
and which we explore further in this talk.

Namely, we shall introduce three equivalent definitions (geometrical, algebraic and topological ones) of a
new differential acting on the singular (co)chain complex of Zx and define the double cohomology of Zx w.r.t.
the arising bicomplex [ 2]. Then we shall discuss a couple of calculations and general results. Finally, we shall
show applications in combinatorics and TDA, as well as open problems accessible for graduate students.

The talk is based on the recent projects j.w. Anthony Bahri (Rider University, USA), Taras Panov (HSE
University, Russia), Jongbaek Song (Pusan National University, Korea) and Donald Stanley (University of
Regina, Canada).

Keywords: polyhedral product; Koszul complex; double cohomology; Stanley-Reisner ring; Hochster

decomposition.
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O mocTojamy ajredapckor TeH3opa KpuBUHE 3a nare JakoOujeBe omeparope
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Ancrpakr. Kpusmaa je majupmponHuja 1 HajBaskHMja nMHBapujaHTa PumanoBe m mceyno-Pumanose
reomerpuje. VMlako TEH30p KPWBUHE MOCENIyje BEJUKM OpOj CHMeTpHUja, JaKIIe je pamutu ca JaxkoOujeBum
omepaTropuMa 3a KOje je MO3HaTo ma y moTmyHoctu onpebyjy Tenszop kpusumue. [Ipmpomnso ce mocrtaBsba
nuTame Ja JIU IOCTOjU TEH30D KPUBUHE 3a nare JakobujeBe omeparope Ha KOje je OArOBOPEHO Y Ae(pUHUTHOM
cayuajy y [ 1], a motom je y [ 2] m3sBpmeno yommreme y HeZeQUHUTHOM Ciaydajy. 3a paMuminjy camoan-
jyarosanux emmomopduzama Kx, npu uyemy X € V, HA OPOCTOPY ca cKagapHuM npousBogoM (V,g) Kakemo
na je xomnarubmiana axo 3a cBako X,Y € V Bawum g(KxY,Y) = g(Ky X, X). Baxu reopema: Aro Kx 3a
cBe Hemsorponre X € V umHe KOMIATuOWIHY (paMUIAjy CaMOALjyHIOBAHMX €HIOMOp(U3aMa Ha IPOCTOPY
ca CKaJIapHMM TOpom3BOAOM )V kKoja 3amoBossaBa Kx X = 0, oHZa MOCTOjU jeAMHCTBEH aarebGapCKu TEH30D
kpuBure Ha V unju cy Kx JakobujeBu omeparopu.

Kibyune peun: rtenzop xpusnne; JakoOujeBu omepaTopu; Hene(@UHATAH IPOCTOP.
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On Recent Developments in Change Point Analysis using Integral Transforms
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Abstract. The primary objective of this presentation is to showcase several recent developments in testing
methodologies for change point analysis. We propose employing a novel approach inspired by the concept
presented in [1], utilizing different integral transforms. To underscore the real-world significance of the novel
tests, we apply them to analyze the latest cryptocurrency data. The financial applications we emphasize are
applicable in the context of algorithmic trading of volatile assets.

Keywords: integral transforms; change point; financial markets.
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Ancrpakr. Y OKBUDY OBOT m3jarama Ouhe IpencTaB/beHN KIbYYHU ACIeKTU METOAOJIOTH]e CACTABIbAhA
KOHTPOJIHUX 3aJaTaka y HACTABM MAaTeMaTWKe C I[uibeM yHanpebema kKBaaumrera OOpPA30BHOT IPOIECA.
Husm nsnarama je naeETUPUKOBAKE €DUKACHUX NPUCTYIA UM CMEPHUIA KOje HACTABHULNU MAaTEMATUKE MOTY
IPpUMEHUTU KAaKO OM CTBOPWIM peJIEBAaHTHE, M3Aa30BHE WM IEIArOMIKA ONPAaBIaHe KOHTPOJHE 3anaTKe, KOju
mpaTe WIIOAE IJIAaHA HACTABE U yYe€Hma U KOjU CYy KPEeUpaH! O 3aJaTaKa OCHOBHOL, CPeImher U HAIPEeITHOT
HUBOA.

Y orxBupy pana mocBellyje ce maskma Kpewpamy 3aJaTaka KOjU HUCY MIAOJOHCKW, WM HA Taj HAYNH
IOACTUYE HACTABHUKE Na YKJbYyde eJleMEHTEe MHOBAIMje y MPOIeC CacTaB/balha KOHTPOJIHUX 3amaraka. Vako
Ccy mabJIOHCKM 3aJaIlyl KOPUCHU U CBAKAKO MX Tpeba IPEe3eHTOBATU YUEHUIUMa KOJ OCHOBHOI KOHIIENITA
HaCTaBHE TeMe , Ipelake Ce U Oa 3anany Oyny An3ajHMpPaHU TaKO Oa MOACTUYY YUEHUUYKY KPEATHUBHOCT U
nyb/be pa3dyMeBame MaTeMaTWUKUX KOHIlenarta. Ha Taj HauwH ce mosnasu OO 3aJaTaka KOjU CY W3a30BHU U
IpY:Kajy yUYeHHIIMa MOT'YNHOCT Oa pa3BHUjajy KPUTUYKO pacybhuBarme U IPUMEnYjy MaTeMaTUUKe BEIITUHE
y PA3JIMYUTUAM KABOTHUM KOHTEKCTUIMA.

K-Tby‘IHe pedun: HacTaBa MaTe€MaTUKE, KOHTPOJIHa B6H<6a, ,Z[I/ISajHI/Ipa}be 3adaTaKa, HUBOU 3adaTaKa
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Hardy and Littlewood theorem in a general setting

Marijan Markovié¢

University of Montenegro, DzZordZa Vasingtona bb, 81000 Podgorica, Montenegro
e-mail: marijanmmarkovic@gmail.com

Abstract.
Let D C C be the unit disk and let « € (0,1]. A Hardy—Littlewood theorem says that an analytic function
f on D satisfies
If ()l SCQ -z, zeD,

if and only if it satisfies the Holder condition
If(z) = fw)| < C'z—w]*, zweD,

where C' and C’ are constants (may depend only on the function f). Moreover, if f satisfies the second condition,
then C < C’; if f satisfies the first condition, then C' < o ' AC, where A is an absolute constant.

We consider this result for the class of regularly oscillating mappings between metric spaces.

Keywords: Hardy and Littlewood, regularly oscillating mappings; analytic functions, the unit disc, the

distance function.
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The Constraint Satisfaction Problem Dichotomy Conjecture: History, Proofs and
Generalizations

Petar Markovic

Department of Mathematics and Informatics, Faculty of Science, Trg Dositeja Obradovica 4, 21000 Novi Sad, Serbia
e-mail: pera@dmi.uns.ac.rs

Abstract. The Constraint Satisfaction Problem was defined in the 1990s inspired by certain topics in
Descriptive Complexity. At that time, the Dichotomy Conjecture on the complexity of the Constraint Satisfaction
Problem was posed. The Dichotomy Conjecture was proved a quarter of a century later, in 2017, independently
by Andrei Bulatov and Dmitriy Zhuk. In this lecture I will define the Constraint Satisfaction Problem, motivate
the Dichotomy Conjecture, and survey the main ideas in the proofs by Bulatov and Zhuk. In the final part, I
will briefly describe the two most popular generalizations which are a focus of research by numerous teams since
the proof of the Dichotomy Conjecture, introduce a third possibility of generalizing the Dichotomy Conjecture

and argue why this third topic should also be in the focus of research.

Hyperbolic, Euclidean, Minkowski geometry and theory of special relativity

Miodrag Mateljevié

Serbian Academy of Sciences and Arts / University of Belgrade, Faculty of Mathematics
e-mail: miodrag@webmail.matf.bg.ac.rs

Abstract. We give a brief overview of the geometries mentioned in the title. In particular we outline short
proof of The Pythagorean (or Pythagoras’) Theorem based on the statement which are equivalent to The Parallel
Postulate and as an application we derive Lorentz transformation.

Although most physicists accept the theory of relativity, there is a significant number of scientists who
criticize this theory. Bearing these criticisms in mind, we try to make a mathematical model motivated by the
special theory of relativity,in particular without using the second postulate of Einstein, and to consider it. First
principle of relativity (without the second) along with homogeneity of space and time and isotropy of space
naturally gives rise to two possibilities, either we have Galilean transformation where space and time is absolute,
or general Lorentz Transformation which includes Lorentz Transformation with a boost invariant speed c as the
upper limit of all speeds. Most physicists believe that reality corresponds to LT, but pure mathematics from our

assumption cannot decide that. Light seems to have supernatural properties (god particle).
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Lipschitz Continuity for Harmonic Functions and Solutions of the &-Poisson
Equation

Miodrag Mateljevié

Serbian Academy of Science and Arts, Kneza Mihaila 35, Belgrade, 11000, Serbia
e-mail: miodrag@matf.bg.ac.rs

Nikola Mutavdzié

Mathematical Institute SANU, Kneza Mihaila 36, Belgrade, 11000, Serbia
e-mail: nikola.math@gmail.com

Adel Khalfallah

Department of Mathematics, King Fahd University of Petroleum and Minerals, Dhahran 31261, Saudi Arabia
e-mail: khelifa@kfupm.edu.sa

Abstract. In this paper we investigate the solutions of the so-called @-Poisson equation in the complex plane.
In particular, we will give sufficient conditions for Lipschitz continuity of such solutions. We also review some
recently obtained results. As a corollary, we can restate results for harmonic and (p, ¢)-harmonic functions. The
Poisson equation is a fundamental problem in classical literature. For example, the book [ 1] considers elliptic
partial differential equations of the second order, which are uniformly strongly elliptic. Since the operator L, is
not uniformly elliptic, we can not apply these classical methods; see for example [ 2], where the first two authors
of this paper showed that the corresponding analogue of the Hopf lemma is false.

Keywords: Poisson’s kernel; Green function; harmonic functions; gradient estimate; lipschitz continuity
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Povrsina i zapremina - neki interesantni fenomeni

Miodrag Mateljevié

Univerzitet u Beogradu - Matematicki fakultet
Srpska akademija nauka i umetnosti
e-mail: miodrag@matf.bg.ac.rs

Marek Svetlik

Univerzitet u Beogradu - Matematicki fakultet
e-mail: marek.svetlik@matf.bg.ac.rs

Miljan Knezevié¢
Univerzitet u Beogradu - Matematicki fakultet
e-mail: miljan.knezevic@matf.bg.ac.rs

Apstrakt. U ovom izlaganju razmatra¢emo pojmove povrsina figura u ravni i povrsi u prostoru, kao i
zapremina tela u prostoru. Posebno éemo obraditi povrsinu mnogougla i kruga, kao i povrinu i zapreminu
valjka, kupe, lopte i torusa. Videéemo koje se od formula za povrsine i zapremine mogu izvesti elementarno, a za
koje to nije moguée uciniti. Ukaza¢emo i na neke interesantne fenomene koji se mogu uociti prilikom izvodenja
odgovarajuéih formula. Formulisa¢emo izoperimetrijsku nejednakost. Kona¢no, pokaza¢emo i da postoji ,,telo”
koje ima konaénu zapreminu i beskona¢nu povrsinu.

Kljué¢ne reéi: Povrsina; zapremina; odredeni integral; izoperimetrijska nejednakost.

IIpumene JeHCceHOBe Heje THAKOCTU Yy TPUTOHOMETPU)jU

Bojana Maruh

Mamemamuuka eumnasuja, Kpanuye Hamanuje 37, 11000 Beozpao
e-mail: bojanamate@gmail.com

Axncrpakr. Heka je f : (a,b) — R romBekcna ¢yuruuja. Tana 3a z1,...,Zn € (a,b) Baskn JenceHosa

HejeqHAKOCT

f(z1—|—...+3:n) < flx)+...+ f(zn)
n = n '
Ha oom mpenaBamy mpuraszaliemMo Heke mpuMeHe JeHCEHOBe HejeqHAKOCTH y TpuronoMmerpuju. Ha mpumep,

nokazahemo na ako cy «, 8 u 7y yrioBU TPOYIJla OHAA BAKU HEjeIHAKOCT

Q0| =

.o, e
sin — sin — sin — <
2 2 2 =

Kmyune peun: JencenoBa HejeIHAKOCT; TPUTOHOMETPU]CKE HejeTHAKOCTU.
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IIpumena mudepeHnujaiHe IPUBATHOCTU HA arperupase BpeMeHCKe cepuje

Kpucrtuana Marosuh

Mamemamuvku daxyamem, Yrnusepsumem y Leoepady
e-mail: pd212013Q@alas.matf.bg.ac.rs

Bojana Musiomesuh

Mamemamuvku $axyamem, Yrnusepsumem y Leoepady
e-mail: bojana.milosevic@matf.bg.ac.rs

Ancrpakr. Hampenak MOZepHUX TEXHOJIOTHja PE3yJITHUPAO j€ PACIPOCTPAHEHOM YHOTPEOOM BEJIUKOT
Opoja ceH3opa 3a NPUKYyIJbamhe MOAATAKA, KOJU Ce IMOTOM KOPUCTE 3a KUCTPAKUBAILE IIMPOKOT CIEKTPA
(eHOMeHA U PpopMUpame MHOTOOPOjHIX cTaTuTuKa. LleHTpasnn n3a30B OBAKBUX CUCTEMA jeCTE€ MCTOBPEMEHO
OuyBae IPUBATHOCTY MHAVBUAYAJHOT KOPUCHUKA U PEIEBAHTHOCTHU 00jaB/FEHNX CTATUCTUYKUX PE3YJITATA.
Konumenr mupepenmujanse npuBaTHOCTH, AeTajHO omucaH y [ 1], mpencrasma jenny ox Hajuembe
ropumhenux Meronma meprypbamuje moaTaka IPUINKOM 00jaB/bUBAaba arpervpPaHUX BPEMEHCKUX CepHja
C IMJ/bEM OUyBalka NPUBATHOCTU IOjeAMHIA. Y OBOM PaAy UMINIEMEHTHPAH je AU(EepPEeHNNjaTHO IPUBATHU
asqropuram 0asupaH Ha AUCKpeTHO] PypujeoBoj TpaHcdhopmammju | 2] M IpuUMEmeH Ha BPEMEHCKe cepuje
C pa3nuuuTHM Kaparepucturama. VcTpakeH je yTwnaj BeJWYMHE CTATUCTUYKOD Y30pDKa HA OUYBame
IPUBATHOCTU U YIOTPEOHY BPEOHOCT IIOIATAKA.

Kamyune peun: arperupane BpeMeHCKe cepuje; OUepeHIujaaHa IPUBATHOCT; OUyBalkhe IPUBATHOCTHA
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Strong convergence theorems for general quasi-variational inequalities using
high-order approximation methods

Nevena Mijajlovi¢

Faculty of Science and Mathematics, University of Montenegro, Podgorica, Montenegro
e-mail: nevenami@ucg.ac.me

Milojica Jac¢imovié
Montenegrin Academy of Sciences and Arts, Podgorica, Montenegro
e-mail: milojica@jacimovic.me

Abstract. The objective of this paper is to study the convergence of two-step and three-step approximation
methods for quasi-variational inequalities in the general case. First, we propose two -step and three-step
dynamical system and carry out an asymptotic analysis for the generated trajectories. The explicit time
discretization of those systems results into two-step and three-step iterative methods, which we prove to converge
also when it is applied to strongly-monotone quasi-variational inequalities. In addition, we show that linear
convergence is guaranteed under strong-monotonicity.

Keywords: quasi-variational inequalities; dynamical system, iterative method, convergence.

References

[1] N. Mijajlovié, M. Jaéimovié, M. A. Noor. Gradient-type projection methods for quasi-variational
inequalities. Optimization letters, DOI: 10.1007/s11590-018-1323-1, Vol. 13, Number 8, p. 1885-1896, 2019.

[2] N. Mijajlovié¢, M. Jaé¢imovi¢ Three-step approximation methods from continuous and discete perspective
for quasi-variational inequalities. Computational mathematics and mathematical physics, 2023.

49



Cumnosujymy MATEMATUKA Y TIPUMEHE, Matematuuku ¢pakynrer, Y ausepsurer y Beorpamy, 2023, Vol. XIII(1)

MebynpenvierHOo moBe3MBambhe HACTABHUX CAAP:;Kaja M3 MaTeMaTUKeE U
¢u3mke y pamy ca yueHUIIMA ca IIOCEOHUM CIIOCOOHOCTHMMA 3a MaTEMAaTUKY

Anerkcanmap Mmunenkosuh

IIpupodro-mamemamuvry gaxyamem Ywnusepsumema y Kpazyjeeyy
e-mail: aleksandar.milenkovic@pmf.kg.ac.rs

Hemama Momunaosuh

IlIpea xpaeyjesavka eummaszuja
e-mail: nemanja.momecilovic@prvagimnazija.edu.rs

Ancrpakr. Mebhynpenverno moBe3mBame HACTABHUAX CAApKaja je ON BEJIMKE KOPUCTU 38 YUEHUKE
jep ca jemHe cTpaHe MMa IOTEHIVjaJ Oa MIO3UTUBHO yTWYE HA MOTUWBAIM]Y YUYEHMKA 3a yCBajame HOBUX
3Hama W yMemha, OOK MPUMEHOM YCBOjEeHUX 3HAKHA U3 MaTeMaTHKe, HA pellaBaibheé KOHKPETHUX Ipobiema
13 APYTUX HAYYHUX 00JacTu, yUeHUIW pa3Bujajy MehympenverHe KOMIETeHNUje 3a pelmmaBarme IpobieMa.
Honarso, amekBaTHMM mM300poM oaroesapajyhmx mpobsiemMa HACTABHUK IPY/KA MOIYNHOCT yJYeHMOUMA Oa
ocTBape MC-XOJ€e yuema KOju MOTYy IpUIAAaTh HAIPEIHOM HUBOY mocturayha ydenuka. MeDhympemmverno
[IOBe3MBalkh€ HACTABHUX Caap/Kaja HACTABHUK MOKE CaMOCTAJHO [Oa IJIAHUPA U peaiudyje, alu U Cca
koseroMm (koseraMa) Koju mpezxajy apyre HacrasHe npemvere. Vmajyhim y Bumy ma mebympenverso
[IOBe3WBalke Ca APYIUM HACTABHUM NPEIMETOM, y pPaAy Cca YYEeHHOuMa ca [IOCeOHMM CIOCOOHOCTUMA
MOKe OWTM KOMIIMKOBAHO U IPUJINYHO 3aXTEBHO 3a HACTaBHUKA, NPUPOAHO ce HaMmehe wmumeja ma je
MeDynpeaMeTHO mOBe3MBAHE CMUCIEHUjE DEANIM30BATH y CApPAIiHbU Ca HACTABHUKOM (KOJIEIOM) KOJjU HMa
Opyravuje WHUNWjaJIHO oOpasoBame. Y CKIALy ca THUMe, OCMUIILEH je M DPealM30BaH YIJIETHU Yac y
IIpBoj kparyjeBaukoj rmMHa3uju Ha TeMy IpHUMeHe DU(PEPEHIjaJHOI padyHa ca ydyeHunuMma 4. paspena
ca moceOHMM CIOCOOHOCTMMA 3a MaTeMaTUKy. PermaBameM MaK/bUBO OZaOpaHUX 3aJaTaka yUYEHUIMA je
npyskeHa Moryhrocr na momatHO mpoay6e m mpoumpe 3Hama U3 GU3MKe, ajy YjeIHO M Na CTEKHY YBUL y
IpUMeHy AudepEeHnMjaJHOT PavyyHa 3a pellaBame KOHKPEeTHUX npobiema.

Kibyune peun: yuenunmu ca nmoceGHIM CIOCOOHOCTUMA 38 MATEMATUKY; JU(EPEHIN]ATHI DAYy H; PU3UKA;

aHAJIM3a ca aareGpoM.
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On self-maps of complex flag manifolds

Matej Milié¢evié
Faculty of Mathematics, University of Belgrade
e-mail: matej.milicevic@matf.bg.ac.rs

Marko Radovanovié

Faculty of Mathematics, University of Belgrade
e-mail: marko.radovanovic@matf.bg.ac.rs

Abstract. It was conjectured by Glover and Homer that for a complex flag manifold F' every endomorphism
¢ : H*(F;Z) — H*(F;Z) is either a grading endomorphism (Adams map) or a projective endomorphism. In this
talk, we present the paper in which we verified this conjecture for a new class of complex flag manifolds, which also
captures all cases for which the conjecture was previously proven to be true. Furthermore, this classification of
endomorphisms enables us to calculate the noncoincidence index for these manifolds, an invariant that generalizes
the fixed-point property.

Keywords: complex flag manifolds; cohomology; fixed-point property.
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Orthogonality on the unit semicircle in the complex plane, Part II: Orthogonal
Laurent-Gegenbauer systems

Gradimir V. Milovanovié

Serbian Academy of Sciences and Arts
11000 Belgrade, Serbia
e-mail: gym@mi.sanu.ac.rs

Abstract. This is a continuation of our lecture given last year at 12th Symposium “Mathematics and
Applications”. Let w be a suitable weight function on the open interval (—1,1), with possible singularities at +1,
and which can be extended to a holomorphic function z — w(z) in the half disc D+ = {2z € C: |z| < 1, Imz > 0}.

One kind of nonstandard orthogonality on the semicircle w.r.t. the complex moment functional £[2*] = py =
foﬂ " w(e'?)dh, k = 0,41,42, ..., can be considered for introducing Laurent orthogonal polynomials (functions)
on the semicircle. In particular, in this lecture we consider the Laurent-Gegenbauer systems on the semicircle,
including the zero distribution and other properties, as well as the corresponding quadratures of Gaussian type

on the Laurent space A_n41,n.

Numerical simulations: application in galactic dynamics

Stanislav Milosevié

Matematicki fakultet, Studentski trg 16, Belgrade
e-mail: stanislav.milosevic@matf.bg.ac.rs

Abstract. In the standard hierarchical model large, massive galaxies are formed through mergers of smaller
galaxies. In the local universe, we can observe stellar streams, shelves, and other tidal structures formed in
galaxy mergers and disruptions of satellite galaxies in the gravitational potential of their hosts. The timescale
of these events is usually larger than a billion years. To investigate these events and describe the formation of
tidal structures we need to construct N-body models and run numerical simulations. In this work, we present
the way of solving the differential equation of motion of the system of particles influenced by the gravitational
force and implications for describing galactic dynamics.

Keywords: N-body models, galaxy mergers
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DataFlow SuperComputing for BigData DeepAnalytics

Veljko Milutinovié¢

Visiting Professor of the University of Belgrade, Faculty of Mathematics, member of MASA
e-mail: vm@etf.rs

Abstract. This presentation, possibly followed by an on-site or an on-line mini-course or a full-blown course
on DataFlow Programming, analyses the essence of DataFlow SuperComputing, defines its advantages and sheds
light on the related programming model. The stress is on issues of interest for Applications of Mathematics.
The DataFlow paradigm (which itself represents an application of graph theory), compared to the ControlFlow
paradigm, offers: (a) Speedups of at least 10x to 100x and sometimes much more (depends on the algorithmic
characteristics of the most essential loops and the spatial/temporal characteristics of the Big Data Streem, etc.),
(b) Potentials for a better precision (depends on the characteristics of the optimizing compiler and the operating
system, etc.), (c) Power reduction of at least 10x (depends on the clock speed and the internal architecture, etc.),
and (d) Size reduction of well over 10x (depends on the chip implementation and the packiging technology, etc.).
The bigger the data, and the higher the reusability of individual data items (which is typical of ML), the higher
the benefits of the dataflow paradigm over the control flow paradigm. However, the programming paradigm
is different, and has to be mastered. The ongoing research of the speaker has been highly influenced by four
different Nobel Laureates: (a) from Richard Feynman it has been learned that future computing paradigms will
be successful only if the amount of data communications is minimized; (b) from Ilya Prigogine it has been learned
that the entropy of a computing system could be minimized if spatial and temporal data get decoupled; (c) from
Daniel Kahneman it has been learned that the system software should offer options related to approximate
computing; and (d) from Tim Hunt it has been learned that the system software should be able to trade latency

for precision.
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Diferencne jednacine kao jedna klasa dinamickih jednacina

Tatjana Mirkovié

Elektrotehnicki fakultet, Beograd
e-mail: tmirkovic75@gmail.com

Tatjana Bajié

Matematick: fakultet, Beograd
e-mail: ttanja.bajic@gmail.com

Apstrakt. Poslednje dve decenije poceo je razvoj teorije dinamickih jedna¢ina na vremenskim skalama, ¢ija
primena omogucava istovremeno proucavanje funkcija neprekidnog i diskretnog tipa, a samim tim i istovremeno
reSavanje diferencijalnih i diferencnih jednac¢ina. Na taj nacin se izbegava dvostruko dokazivanje rezultata za
oba tipa jednacina. Osim toga, Cesto se ne moze dobiti reSenje kako diferencijalnih tako i diferencnih jednacina
klasi¢nim metodima, veé¢ se to moze uraditi na Time Scale. U ovom radu se razmatra Time Scale na skupu celih
brojeva, tj. razmatraju se diferencne jednacine, ¢ija se reSenja dobijaju iz reSenja dinamickih jednacina u skupu
celih brojeva. Dat je pregled po poglavljima linearnih dinamickih jednacina prvog reda, drugog reda, dinamickih
jednagina sa nekonstantnim koeficijentima, Euler-Cauchy-jeva jednaéina, zatim, metod redukcije reda jednacina,
faktorizacioni metod.

Kljué¢ne reé¢i: Time Scale; dinamicke jednacine; diferencne jednacine.
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Abstract. In this paper, we determine the characteristics of the cost function for a class of single-server
queueing systems with k£ phases of customer service under FIFO discipline. In stationary mode, the explicit
form of the cost function is obtained and the points at which the function reaches an absolute minimum, are
found. In the rest of the paper, additional sensitivity analysis of the parameters in the cost function is done,
as well as statistical analysis of the parameters. At the end, some conclusions from the conducted analysis are
presented and directions for future research are given through a comparative analysis of different types of service
disciplines.

Keywords: queueing system; k phases; cost function; sensitivity analysis.
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Abstract. Every process of learning (whether it is on a conscious or unconscious level) has its purpose that
can be achieved only when the participants of this process understand what they have learned and become able
to apply gained knowledge in solving new problems. The constructivist way of teaching requires the student’s
activity in researching problems, asking questions, setting up hypotheses, solving problems, collaborating during
the process of teaching and learning not only with teacher but also with other students too. Learning mathematics
through a constructivist approach enables students to build conceptual understanding, independently solve
problems and draw conclusions about the concepts that are being learned. In this paper we will present examples
of the constructivist learning approach to the consideration of the speed problem in physics from a mathematical
point of view.

Keywords: constructivist learning; application of mathematics; speed problem.

On the (non-)uniqueness of minimal surfaces in hyperbolic three-space
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Abstract. The Asymptotic Plateau Problem in the hyperbolic space is the problem of existence of minimal
surfaces with a prescribed Jordan curve as a boundary ”at infinity”. Since the work of Anderson in the 1980s, it
is known to have a solution, which is in general not unique. In this talk, I will present an example of a Jordan
curve bounding uncountably many minimal discs. I will also present some criteria for uniqueness. This is joint
work with Zheng Huang and Ben Lowe.
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Metode konjugovanih gradijenata sa primenama
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Apstrakt. U ovom radu su opisani i implementirani algoritmi linearnih i nelinearnih metoda konjugovanih
gradijenata prema [1] i [2]. Ovi algoritmi se koriste za reSavanje sistema linearnih i nelinearnih jednacina i imaju
primenu u maginskom uéenju. Razmatrani su metod najbrzeg spusta, metod konjugovanih pravaca uz Gram-
Smitov postupak ortogonalizacije, metod konjugovanih gradijenata i metod nelinearnih konjugovanih gradijenata
sa Njutn-Rafsonovom i Flecer-Rivsovom formulom. Svi pomenuti metodi su implementirani u programskom
jeziku Python [3] u okviru Jupyter sveske [4], uz ispis kompletnog postupka. Koris¢ene su biblioteke NumPy
[5] i SymPy [6]. Prikazana je primena pomenutih metoda u resavanju sistema jednacina Az = b, gde je A
kvadratna, simetri¢na, pozitivno-definitna matrica. Ulazni parametri funkcija u okviru kojih su implementirani
metod konjugovanih pravaca i metod konjugovanih gradijenata su matrica A, vektor b i poCetna vrednost x.
Funkcija u okviru koje je implementiran metod najbrzeg spusta, pored prethodno navedenih argumenata, sadrzi
i argument koji odreduje maksimalni broj iteracija. Ulazni parametri funkcije u okviru koje je implementiran
metod nelinearnih konjugovanih gradijenata jesu nelinearna funkcija koju je potrebno minimizovati, pocetna
vrednost x, maksimalni broj iteracija i maksimalna greska metoda, kao i maksimalni broj iteracija i maksimalna
greska Njutn-Rafsonove formule. Kao izlaz ove funkcije ispisuju kompletan postupak resavanja korak po korak za
svaku iteraciju algoritama. Razvijeni apleti su jednostavni za rad i ispisuju celokupan postupak izracunavanja,
pa se mogu koristiti u edukativne svrhe.

Kljué¢ne reci: metod najbrzeg spusta; metod konjugovanih pravaca; metod konjugovanih gradijenata; metod
nelinearnih konjugovanih gradijenata; Jupyter sveske.
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Cleaning CMB for Precision Cosmology
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Abstract. This talk explores the importance of foreground cleaning of Cosmic Microwave Background (CMB)
observations to unlock the Universe’s secrets. I will specifically focus on the extraction of information from CMB
polarization anisotropies, which provide a unique window into the early conditions of the Universe. However,
the primordial signal is obscured by polarized emission from our own Galaxy mainly due to synchrotron and
thermal dust radiation. Accurate characterization of these emissions requires tight control of complex physics
within the Milky Way and upcoming multi-frequency observations will be key to further our understanding of
the involved processes.

In this context, I will show that the Internal Linear Combination (ILC) method enables the separation of the
CMB signal from foreground contamination with minimal assumptions on their properties. This is an extremely
important feature given the uncertainties in the foreground modeling.

Keywords: Cosmic Microwave Background; polarization anisotropies; cleaning techniques; ILC.
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Abstract. Blockchain technology and its applications are among the hottest contemporary directions with,
still, a large number of open challenges. We consider the blockchain pool mining where a pool manager operates
an alliance of the miners in order to jointly perform the blockchain consensus protocol and contribute to the
blockchain ledger updates. In the considered pool mining scenario the pool manager and the miners have certain
opportunities for selection a number of parameters regarding the management and mining scenario, respectively.
This talk shows an approach for selection of these parameters in order to optimize the expected gain of the
parties that jointly work in the system. In the first part of the talk, the architecture of the considered blockchain
system, and the employed consensus protocol are described in a manner suitable for blockchain non-experts.
The second part of the talk is dedicated to an approach for optimization of the pool manager and the miners’

working strategies in order to perform their missions in the system with a desired gain.
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Abstract. Quasar light curves exhibit intrinsic stochastic variability, which in combination with observational
technical limitations, such as frequent observational gaps and irregular cadences, creates significant challenges for
their analysis. To effectively address these challenges, in order to explore quasar underlying physical processes,
the common incorporation of deep learning stands out as a key method for efficiently modeling quasar light
curves. Here, we present our Python package, now available as ” QNPy” on the PyPI platform, which represents a
groundbreaking tool for modeling quasar light curves using meta-learning algorithms which are called conditional
neural processes. We demonstrate the first application of the QNPy Python package on two case-study samples
sourced from the Data Challenge of the LSST AGN Science Collaboration [ 1] and the GAIA space mission.

Keywords: quasars; time series modeling; computational astronomy; deep learning.

References

[1] Kovacevié, A.B.; Ili¢, D.; Popovié, L.C.; Andri¢ Mitrovié, N.; Nikolié¢, M.; Pavlovié, M.S.; Cvorovié-Hajdinjak,
I.; Knezevié, M.; Savié, D.V. Deep Learning of Quasar Lightcurves in the LSST Era. Universe, 2023, 9, 287.

60



Cumnosujymy MATEMATUKA Y TIPUMEHE, Matematuuku ¢pakynrer, Y ausepsurer y Beorpamy, 2023, Vol. XIII(1)

Non-ergodicity of the geodesic flow on Cantor tree surfaces

Michael Pandazis

Graduate Center, CUNY 865 Fifth Avenue N.Y., N.Y., 10016
e-mail: mpandazis@gradcenter.cuny.edu

Abstract. A Riemann surface equipped with its conformal hyperbolic metric is parabolic if and only if the
geodesic flow on its unit tangent bundle is ergodic. Let X be a Cantor tree or a blooming Cantor tree Riemann
surface. Fix a geodesic pants decomposition of X and call the boundary geodesics in the decomposition cuffs.
Basmajian, Hakobyan, and Saric proved that if the lengths of cuffs are rapidly converging to zero, then X is
parabolic. More recently, Saric proved a slightly slower convergence of lengths of cuffs to zero implies X is not
parabolic. In the paper, we interpolate between the two rates of convergence of the cuffs to zero and find that

these surfaces are not parabolic, thus completing the picture.

Problem odredivanja krivine proizvoljne bilinearne forme na diferencijabilnoj
mnogostrukosti
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Apstrakt. Poznato je da linearna povezanost koja o¢uvava proizvoljnu bilinearnu formu b na diferencijabilnoj
mnogostrukosti M nije jedinstvena. Razmotriéemo na koje sve nacine je moguce odrediti takvu povezanost, koja
bi se mogla iskoristiti za odredivanje krivinskog tenzora [ 3]. Zatim ¢emo dati osvrt na slucaj bilinearne forme
b = g+w, gde je g simetri¢na i nedegenerativna, a w je kososimetri¢na bilinearna forma. Tada se radi o uopstenom
Rimanovom prostoru u Ajzenhartovom smislu (M, b = g+w) i u tom slu¢aju linearna povezanost se moze odrediti
tako da zadovoljava uopstenu Kozulovu formulu. Postavlja se pitanje da li bi pored nedegenerisanosti simetri¢ne
bilinearne forme g bilo korisno uvesti jos neke dodatne pretpostavke za b = g + w i kako bi takve pretpostavke

uticale na povezanosti i na krivinske tenzore date u radovima [ 1, 2]?

Kljué¢ne reéi: bilinearna forma; linearna povezanost; krivinski tenzor; uopsteni Rimanov prostor.
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With the Chebyshev polynomials through geometric circulant matrices
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Abstract. We will present estimates for spectral norm bounds of the geometric circulant matrices whose
entries are the Chebyshev polynomials of the first and the second kind. Some of the obtained results were verified
by applying them to some known results on matrices involving various integer sequences, such as Fibonacci,
Lucas, Pell and Jacobsthal integer sequences.

Keywords: Chebyshev polynomials, geometric circulant matrix, matrix norms
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O normama k-cirkularnih matrica sa Lukasovim brojevima
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Apstrakt. Neka je k proizvoljan kompleksan broj. U ovom radu analiziramo k-cirkularne matrice. To su
matrice koje pripadaju klasi Teplicovih matrica koje karakterise osobina da imaju isti element duz glavne dijago-
nale, §to vazi i za svaku dijagonalu paralelnu glavnoj dijagonali. Analiza je posveéena k-cirkularnim matricama

. . . . . . 1 1 1 .
sa prvim redom (Lo, L1, ..., Ln—1), kao i k-cirkularnim matricama sa prvim redom (L—O, STRRREE, m) gde je
L,, n-ti Lukasov broj, i to normama (1-norma, oo-norma, Euklidska i spektralna norma) navedenih matrica. Za
neke od navedenih normi odredene su gornja i donja granica tj. interval u okviru kojih se moze naéi njihova
vrednost, dok su za neke norme odredene njihove tac¢ne vrednosti. Dobijeni rezultati su ilustrovani primerima.

Kljué¢ne reéi: k-cirkularne matrice; Lukasovi brojevi; norme matrica.
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Abstract. We present an upgraded version of the QNPy algorithm, which is a publicly available algorithm for
quasar light curve deep learning modelling. The algorithm is augmented with a procedure for the stratification of
quasar light curves based on diverse topological features including changes in gradient, cadence gaps, ridges, etc,
By effectively clustering light curves in distinct sets, our QNPy algorithm could better capture more nuanced
behaviors in the quasar light curves.

At the core of this enhancement is the integration of an improved clustering mechanism based on Self
Organizing Maps (SOMs). SOMs utilize a competitive unsupervised algorithm for effective dimensionality
reduction and clustering, making them well-suited for application on large and uneven astronomical datasets.
We present the application of our algorithm to quasar light curves in the LSST AGN Data Challenge and the
variability analysis of the detected clusters.

Additionally, we discuss the implementation of Attentive Conditional Neural Processes in our QNPy code.
The addition of attentive mechanisms allows the processes to prioritize temporal connections in the light curve,
thus enhancing the capability to model and interpret the complex dynamics of quasar light curves.

Keywords: Quasars; Clustering with Self Organizing Maps; Legacy Survey of Space and Time; Neural
Processes
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Statistical inference of Quasar variability using dynesty
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Abstract. Time domain variability of quasars provides important insights into the processes occurring in
the surrounding environment of active supermassive black holes (SMBH) residing in the quasar’s core. It is
anticipated that the synergy between large time-domain surveys and upcoming gravitational wave observatories
could facilitate the detection of close binary (subparsec) SMBH, even a few years before they merge. Such
binary systems are expected to emit a 'tick-tock’ electromagnetic signal — a sinusoid with damped amplitude
and frequency — which has been elusive to detect. In this context, we experiment with Bayesian modeling
of artificially simulated quasar light curves, incorporating various cadences and containing distinct ’tick-tock’
signals.

Our statistical inference approach uses nested sampling and Gaussian process regression to construct detailed
probabilistic models of quasar variability. By modeling a synthetic light curve that combines red noise with the
aforementioned ’tick-tock’ signal, we demonstrate the potential for detecting the signatures of close-to-merging
binary SMBH. The hyperparameters of a combined kernel are inferred using the dynesty algorithm, offering a
more accurate fit and a lower marginal log-likelihood than traditional Hamiltonian Monte Carlo (HMC) inference
methods.

Keywords: Quasar variability; Nested Sampling; Gaussian Processes
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Apstrakt. Virtuelne masine su zbog svojih mnogobrojnih prednosti Siroko rasprostranjen medijum za
izvrSavanje programa. Na primer, koriste ih neki od najpopularnijih programskih jezika (Java, JavaScript).
Za razliku od kompilacije unapred (AOT), virtuelne masine koriste kompilaciju ,,u trenutku” (JIT) [ 1].
Stoga pokretanje programa zahteva i pokretanje nove instance (konteksta) virtuelne masine, kao i ponovnu
inicijalizaciju radnog okvira virtuelne masine. Na primer, pokretanje Java virtuelne masine (JVM) podrazumeva
uc¢itavanje 1 inicijalizaciju oko hiljadu klasa Java okvira za razvoj (JDK) pre klasa samog programa, $to povlaci
nezanemarljivo vreme inicijalizacije ¢ak i za jednostavne programe.

U ovom izlaganju bie predstavljena implementirana rana inicijalizacija konteksta JVM, omoguéena
revolucionarnom platformom GraalVM [ 2] i posebnom implementacijom JVM pod nazivom Espresso [ 3].
Modifikovan je proces kompilacije virtuelne masine Espresso dodavanjem podrske za inicijalizaciju konteksta
koristeéi platformu GraalVM. Implementirano je obogadivanje konteksta meta-podacima koji se koriste prilikom
ucitavanja JDK okvira. Takav kontekst se onda koristi kao domacin za izvrSavanje programa, smanjujuci vreme
inicijalizacije od 24% do 47%, u zavisnosti od verzije specifikacije JVM. Biée prikazani rezultati implementirane
rane inicijalizacije konteksta na moderne Java aplikacije, i bi¢e pokazano da ona moze doprineti i zna¢ajnom
smanjenju ukupnog vremena izvrsavanja programa.

Kljucne reci: Java virtualna masina; GraalVM; Espresso; Inicijalizacija JVM
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Vanishing Carleson measures for weighted harmonic mixed-norm spaces

Ivana Savkovié

Faculty of Mechanical Engineering, University of Banja Luka, Bulevar vojvode Stepe Stepanoviéa 71, Banja Luka
e-mail: wana.savkovic@mf.unibl.org

Abstract. We characterize Carleson measures for weighted harmonic mixed norm spaces B 9(2) of harmonic
functions on smoothly bounded domains in R™ for a certain range of parameters p, ¢ and «, which is an extension
of earlier characterization obtained in [ 1]. Also, we characterize vanishing Carleson measures for these spaces. We
give necessary and sufficient condition on measure p for the embedding B5(Q2) < LP9(2, du) to be compact,
in terms of corresponding averaging function. The talk is based on joint work with Milo§ Arsenovié.

Keywords: vanishing Carleson measures; weighted mixed norm spaces; harmonic functions.
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CMmamuBame BeJIMUMHE U3BPIINIUBE JATOTEKE KOMIIPECHjOM KOIIa

Mapxro Cnacuh
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e-mail: marko.spasic@math.rs

Munena Byjomesuh Janumuwh
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e-mail: milena.vujosevic.janicic@math.rs

Axncrpakr. Jeman on ocHOBHUX muibeBa kommuinaropa GraalV M Native Image [ 1] 3a je3uxe 3acHOBaHe
Ha JaBuHoM 6ajT Komy je edpuracHO M3BpmaBame Japa amnumkamuja y obaaxy [ 2]. Y OkBupy usiarama
npeacTaBunieMo ONTUMU3AIN]Y KOjy Pa3BUjaMO Y OKBUPY OBOI KOMIMJIATOPA a KOja MMa 3a IUJb CMAMHUBAE
BEJIMYMHE U3BPIINBE NATOTEKE Y3 MUHUMAJIAH YTUNA] HA OP3UHY M3BPIIABAmhA AIIUKALLjE.

OnrrMu3zanuja ce 3aCHMBA Ha ONaKalmy Oa MaJd IPOIEHAT YKYIHOD KOJa jeAHe JaBa alIukaiuje
IpenCTaB/ba CYIMTUHCKY JOTUKY aljdKaluje M Taj Me0 KOAa Ce YeCTO M3BPIIaBa TOKOM KUBOTHOI BEKA
annukanuje, OOk HajBehu meo roma obpabyje cmemujanHe ciydajeBe U I'DeIlKe U W3BPIIABA Ce MOHEKAT.
IIpahiemem paja amnukanuje (IPUKYILAKLEM OIPOPUIA) MOKEMO NOOUTU IOLATKE O M3BPIIABALY HA OCHOBY
KOJUX MOKEMO MONeJUTH KOJ alluKalyje Ha KOI KOjU Ce UecTO M3BpIIaBa U KO KOjU Ce PETKO M3BPIIABa
(xmanan k6x). Ha ocHOBY mpukymsbeHUX mpo¢uia, M3ABajaMo XJanaH KOO 1 merose nparehie momartke y
3acebeHy CeKnujy KOjy y M3BPIIMBOj TATOTENM UyBaMO ¥y KOMIPeCcOBaHOM (opmary. Xiaagan kKOx heMo TOKOM
U3BpIIAaBama AlJIUKAIMje 110 MOTPebu JEKOMIPEeCOBATU W MHCTaJupaTu Bomehm pauyHa ma TO MUHUMAJIHO
yTude Ha Op3uHYy HU3BpIIaBama mporpama. Ha oBaj Haume oMoryhaBaMo CMamUBaH:€ YKYIHE BEJIUYUHE
U3BpmIMBE AaToTeke y mpoceky 3a 40%. Tume y6Gp3aBaMo HEHO yuuTaBame y MEMOPH]Y, 3alOUUHame
U3BPIIABAKA U MIPEHOC IIPEKO MPEKe, MITO AUPEKTHO YyTUYE U HA CMAaHEHhe IeHe CEPBUCA KOJU Ce U3BPIIaBajy
y o0makKy.

Kipyune peun: Komnajnepu; Ourumnzanuje; [Iporpamupame y obiaky
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Metoda promenljivih okolina za resavanje jedne varijante problema p-hab
maksimalnog pokrivanja

Zorica Stanimirovié¢

Matematick: fakultet, Studentski trg 16, Beograd, Srbija
e-mail: zoricast@matf.bg.ac.rs

Olivera Stancié

Ekonomski fakultet, Liceja KneZevine Srbije 3, Kragujevac, Srbija
e-mail: olivera.stancic@kg.ac.rs

Apstrakt. Razmatran je problem p-hab maksimalnog pokrivanja neogranicenih kapaciteta sa jednostrukim
alokacijama (engl. Uncapacitated Single Allocation p-hub Maximal Covering Problem - USApHMCP) i binarnim
konceptom pokrivanja. Cilj USApHMCP je odredivanje optimalnih lokacija za uspostavljanje taéno p habova,
tako da se maksimizuje ukupan protok po svim pokrivenim parovima snabdevac-korisnik. U slu¢aju binarnog
pokrivanja, par korisnik-snabdeva¢ se smatra pokrivenim ukoliko cena transporta od ¢vora-snabdevaca do
¢vora-korisnika nije veéa od unapred zadate maksimalne vrednosti (radijusa pokrivanja). Razvijene su dve
varijante opste metode promenljivih okolina (engl. General Variable Neighborhood Search - GVNS) za resavanje
USApHMCP. Predlozene varijante GVNS metode Kkoriste razli¢ite procedure u fazi poboljSanja reSenja:
sekvencijalnu metodu promenljivog spusta (engl. Sequential Variable Neighborhood Descent) i ugnjezdenu metodu
promenljivog spusta (engl. Nested Variable Neighborhood Descent). Uticaj ovih procedura poboljsanja ispitan je
kroz testiranja na instancama problema koje uklju¢uju do 200 ¢vorova. Dobijeni rezultati testiranja obe varijante
GVNS metode ukazuju da njihovu efikasnost u pogledu kvaliteta resenja i brzine izvrSavanja, kao i superiornost
u odnosu na postojeée metode iz literature.

Kljuéne reci: problem p-hab maksimalnog pokrivanja; binarno pokrivanje; opsta metoda promenljivih

okolina, metoda promenljivog spusta.
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Znacaj i moguénosti Chat GPT-a u procesu ucenja

Tatjana Stankovié

Beogradska akademija poslovnih i umetnickih strukovnih studija
e-mail: tatjana.stankovic@bpa.edu.rs

Bojana Cendié¢

Beogradska akademija poslovnih i umetnickih strukovnih studija
e-mail: bojana.cendic@bpa.edu.rs

Apstrakt. Razvoj vestacke inteligencije doveo je do pojave novih alata koji mogu da reSavaju odredene
matematicke probleme. Jedan od takvih alata je Chat GPT koji kreirao Open AI i koji podrzava komunikaciju
na najmanje 95 jezika [1]. Ovaj sistem prirodne obrade jezika (NLP) bazira se na modelu dubokog uéenja zbog
Cega njegove performanse zavise od skupa podataka na kojem je treniran i mogu da rezultiraju varijabilitetom
dobijenih odgovora u zavisnosti od odabranog jezika komunikacije [1, 2, 3]. U ovom radu proucavan je
varijabilitet dobijenih odgovora prilikom odredivanja izvoda funkcije u zavisnosti od jezika. Komunikacija se
obavljala na pet razlic¢itih jezika (na srpskom, engleskom, ruskom, nemackom i francuskom jeziku), a zbog Sire
dostupnosti kori§éena je verzija Chat GPT 3.5. Rad ukazuje na moguénost primene veStacke inteligencije u
nastavi matematike u cilju ostvarivanja korelacije sa nastavom stranog jezika, a u smeru razvoja

medupredmetnih kompetencija uéenika (studenata).

Kljuéne reéi: Chat GPT; izvod funkcije; nastava matematike
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Coupon collector problem with universal coupon - properties and some bounds
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Jelena Jockovié
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Abstract. The basic coupon collector problem has many modifications and generalizations. One line of
generalizations are obtained by changing the goal of the collection process. Another line of generalizations is
obtained by introducing additional coupons with special purposes. We consider a generalization of the coupon
collector problem with unequal probabilities, such that there are two additional coupons in the coupon set: one
that speeds up the coupon collection process, and the one that slows it down. We derive some upper and lower
bounds on the distribution function of the waiting time until a subcollection or a full collection of coupons is
sampled.

Keywords: coupon collector problem; waiting time; universal coupon; Schur-convexity; bounds.
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Osnovna metoda promenljivih okolina u ulozi reSavanja problema konkurentnosti na
trzistu

Jovana Tomié

Narodna banka Srbije, Kralja Petra 12, 11000 Beograd
e-mail: tomicjovana3@gmail.com

Apstrakt. Ukrstanjem znanja iz oblasti teorije igara, heuristickih metoda matematicke optimizacije, ali i
ekonomskih postulata moguce je resiti praktican problem konkurentnosti na trzistu. U okviru ekonomskih
istrazivanja opste je poznato da je konkurencija jedan od osnovnih postulata trzisne ekonomije. Sto je
konkurencija na trzistu vecéa, ucesnici ulazu viSe, koriguju cenovnu politiku i krajnjim korisnicima usluge
postaju dostupnije.

Ako konkurentnost na trzistu posmatramo kao igru u kojoj odredena kompanija zeli da postane ucesnik
na trzistu, Mladenoviéeva i Hansenova Osnovna metoda promenljivih okolina moze pomoéi kompaniji da se
odluéi koje korake da preduzme kako bi njen uspeh bio zagarantovan. Resava se specifi¢ni lokacijiski problem u
kojem postoje dve kompanije na trzistu sa zeljom da uspostave odredene objekte, tako da mudro izaberu lokacije i
kapacitete navedenih objekata, maksimizujuéi svoj profit, ali uzimajuéi u obzir i konkurenciju na trzistu. Metoda
promenljivih okolina bazirana je na iterativhom poboljSanju jednog reSenja z i pretrazivanju ¢ razli¢itih okolina
Ni(x) tog resenja. Osnovna ideja ovog algoritma jeste sistemska promena unapred definisanih okolina, koje se
pretrazuju sa ciljem izbegavanja zaglavljivanja algoritma u lokalni optimum.

Klju¢ne reci: osnovna metoda promenljivih okolina; lokacijski problem sa nadmetanjem; teorija igara;
memetski algoritam; heuristika.
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KoMmbOunaTopuka y mporpamMmuMa penoBHE U OOOATHE HACTABE MAaTEMAaTUKE Yy
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Arncrpakr.

Pemapame KoMOGMHATOPHUX U JIOTMYKO-KOMOMHATOPHUX 330aTAKa ¥ HACTABA MATEMATUKE 3HAUAJHO yTUYE
Ha Pa3BOj CTBAPAJAUYKOr MUIILEHA, CUCTEMATUYHOCTY U IPABUJIHOL JIOTUYKOD 3aK/bYUUBAbA KOJ YUYCHUKA.

HacraBa maremaTrmke, mTo Kpo3 pPemOBAH MIKOJCKU Pak, IITO KPO3 KBAJUTETAH NONATHU DA, MOXKE
3HAYAJHO Ja MOIMPUHECE YCBajamy KOMOMHATOPHUX KOHIIEIIATA, YUME C€ MOACTAYE PA3BOj BEIITUHA TPABILEHA
KBAJWTETHAX AHAJMU3a U IPOIECHA HEOIXOMHUX 34 KUBOT y CABPEMEHOM APYIITBY.

Teme n3 obimacTu KOMOMHATOPDHKE C€ EKCIUIMIMTHO CKOPO M He H3ydaBajy y OpOrpaMy pPeIOBHE
HACTaBe MaTEMATHKEe y OCHOBHOj INKOJM, OOK Cy y HACTAaBHUM NIPOrPDAMUMA MATEMATHUKE Yy CPEIHUM
IMKOJIaMa 3aCTyIbeHe. Y IporpaMmuMa OOAATHE HACTaBe M IPUNpPEMa 3a TAaKMUYeHa KOMOWHATODHE TeMe
3ay3UMajy 3Ha4dajHO MECTO.

Y3 ocBpT Ha Haj3HAYAjHUje KOMOMHATODHE CAIp/Kaje 3acTyIJbeHe y HACTaBHUM IporpaMmma, oOuhe
aHAJU3UPAHE U aNeKBATHE METOME 3a pellaBame IpobieMa, IOrOAHE 33 NPUMEHY Y HACTABH.

Kmyune peun: koMOMHATOpPUEKA; HACTABA; JOTUKA.
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Algebraic features of the means classification
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Abstract. When teaching statistics we often refer to several notions of mean, such as arithmetic, geometric,
harmonic and power mean. The question appears what is actually a mean? Making use of algebraic classification
of basic physical quantities like: road distance, speed and acceleration we will show which mean is proper to
each of the mentioned quantity.

Keywords: algebraic mean; geometric mean; harmonic mean.

Auto-Distance Covariance Function for Time Series Analysis
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Abstract. There has been a considerable recent interest in measuring dependence by employing the concept
of distance covariance function, a new and appealing measure of dependence for random variables. This tool
has been recently extended to time series analysis but since then a limited number of works are discussing its
properties. Distance covariance and its normalized form, the so-called distance correlation can identify interesting
links among the data, whereas the traditional correlation coefficient cannot unless the data are Gaussian and/or
linearly related. We extend the notion of distance covariance to multivariate time series by defining its matrix
version. The information contained in this matrix is useful for identifying any possible relationships within and
between the time series components. Based on this new concept, we introduce a multivariate Ljung-Box type
test statistic with an increasing number of lags, suitable for testing independence.

Keywords: Characteristic function; Correlation; Stationarity; U-statistic;Wild bootstrap.
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The Bulgarian experience in international mathematical competitions
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Abstract. Bulgaria has always been among the pioneers regarding foundation and organization of
International Mathematical Competitions. It has participated in the all 64 editions of the International
Mathematical Olympiad (IMO) so far. Bulgarian students have won 57 golds, 127 silvers, and 119 bronzes,
while Bulgaria was twice an organizer. This talk is devoted to the various stages of the Bulgarian IMO team
selection and preparation, as well as the additional activities that the Union of Bulgarian Mathematicians
(UBM), the Institute of Mathematics and Informatics (IMI-BAS), and the Leaders of the Bulgarian team
became engaged with through the years.

One of the key factors for the traditionally solid results of the Bulgarian students is the active role of IMI-
BAS, which provides a priceless bridge between high-school math competitions and academia, as well as between
problems of Mathematical research and competitions. For more than 50 years, the Bulgarian IMO leader has
always been an employee of IMI-BAS. Most of the authors of national competition problems and lecturers at
training camps are renowned Bulgarian mathematicians. And vice versa, the last two Bulgarian IMO leaders
are now the director of IMI-BAS, respectively the UBM president. This synergy will be also analysed.

Keywords: International Mathematical Competitions; Bulgarian participation; IMI-BAS.
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Independence tests for circular data
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Abstract. In many diverse scientific fields, the measurements are directions. In the two-dimensional case,
directions can be represented as points on the circumference of a unit circle centered at the origin or as unit
vectors connecting the origin to these points, named circular data. The numerical representation of circular data
as an angle or a unit vector is not necessarily unique, because of that many of the usual linear techniques and
measures are often misleading. In this regard, we propose a new class of tests whose test statistic is the distance
correlation coefficient based on energy distance. Also, we propose two generalizations based on kernel functions.
For all test statistics, asymptotic properties are obtained and an empirical study is conducted.

Keywords: a—energy; distance correlation; circular data; kernel function.
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Poissonove formule za domene u R™ i grani¢no ponasanje u matematickoj analizi te
simulacija numerickog rjeSenja putem Pythona.
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Apstrakt. Puassonova formula za ograni¢ene domene u R" predstavlja klju¢ni alat u matematickoj analizi
i teoriji vjerojatnosti. Ovaj rad istrazuje njezinu primjenu u analizi grani¢nog ponasanja funkcija unutar
definiranih domena. Implementacija numerickih metoda u Pythonu omogucuje simulaciju rjeSenja, §to pruza
uvid u kompleksna matematicka pitanja. Ovaj rad se fokusira na primjenu Puassonove formule u matematickoj
analizi i teoriji vjerojatnosti, posebno kada je rije¢ o ograni¢enim domenama u visedimenzijskom prostoru Rn.
Puassonova formula je kljuéni alat koji omoguéuje proucavanje vjerojatnosti dogadaja u takvim ograni¢enim
podru¢jima. Specifiéno, istrazivanje se usmjerava na analizu grani¢nog ponaSanja funkcija unutar jasno
definiranih domena pomocéu Puassonove formule. Kroz koristenje numerickih metoda implementiranih u
programskom jeziku Python, rad omoguéuje simulaciju rjeSenja. Ova simulacija pruza dublji uvid u
kompleksna matematicka pitanja koja se pojavljuju u kontekstu ograni¢enih domena u visedimenzijskom
prostoru. Implementacija numerickih metoda u Pythonu dodatno olaksava analizu i istrazivanje, omogucéujuéi
pristup rjeSenjima na nacin koji olakSava razumijevanje i interpretaciju rezultata.

Kljuéne reci: Puassonova formula R", ograni¢ene domene, numericka simulacija, Python.
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Uloga matematickog modela u simulacijskom prelazu sa 5g na 6g mrezu

Elvir Caji¢
Osnovna Skola Prokosoviéi Lukavac, Ekonosmko-hemijska skola Lukavac, skolska 5 75300 Lukavac
e-mail: ecajic86@gmail.com

Sead Resi¢

Prirodno matematicki fakultet Tuzla, 75000 Tuzla, Univerzitetska 6
e-mail: sresic@gmail.com

Apstrakt. U ovom radu istrazujemo kljuénu ulogu matematickih modela u simulanju tranzicije izmedu 5G
i 6G mreza. Fokusiramo se na razvoj i primenu matematickih modela kako bismo bolje razumeli performanse,
efikasnost i izazove povezane sa ovim evolutivnim korakom u bezi¢nim komunikacijama. Kroz detaljnu analizu,
identifikujemo kljuéne parametre i promenljive koje uti¢u na prelazak izmedu ovih generacija mreza. Poseban
naglasak stavljen je na optimizaciju resursa, latenciju i kapacitet mreze uz pomoé¢ matematickih alata. Ova
istrazivanja doprinose boljem razumevanju kako matematicki modeli mogu unaprediti proces implementacije
6G mreza.U radu takode istrazujemo vaznost validacije matematickih modela kroz stvarne simulacije kako
bismo potvrdili njihovu ta¢nost i prediktivhu moé¢ u realnim uslovima. Prou¢avamo kako ovi modeli mogu
efikasno predvidati ponaSanje mreze u razli¢itim scenarijima opterecenja i promenljivim okolnostima. Takode
istrazujemo adaptivne strategije koje se mogu implementirati pomoé¢u matematickih modela radi optimizacije
mreznih performansi tokom dinami¢nih uslova. Kroz sve ovo, cilj nam je pruziti dublje uvide u ulogu

matematickih modela u olaksavanju bezbedne, efikasne i brze tranzicije ka 6G mrezama.

Kljuéne reéi: 5g/6g, matematicki modeli, simulacija, bezi¢ne komunikacije, optimizacija mreznih resursa.
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KommnaparuBHa anasm3a ajgropuramMa obmiiacka rpadoBa KOHTPOJIE TOKA
nmporpama
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Axncrpakr. Ausropmrmu obunacka rpada y mupuny (BFS) u nybumy (DFS) panme y nmHeapHo]
Bpemencko] caoxkenoctu O(|V] + |E|), rme je ca V o3mauen ckynm uBopoBa a ca F ckynm rpama rpada.
MebyTum, KOHKpETHO BpeMme M3BpIIaBama, Ka0 M AOAATHU MEMODPHUjCKU MPOCTOp kKoju anaroputmu BFS u
DF'S 3axteBajy ce mory paszinukoBaru. Kako xommmiaropu obmiase Beauku Gpoj rpadoBa KOHTPOJIE TOKA
IpUIMKOM Iporeca mpesobema, omabup amekBaTHOT aaropurMa obuiIacka OBUX rpadoBa Moxke yOpsaru
BpeMe npeBobhema.

Y oBoMm pany 6Gmhe npukraszanu pesynraru aHaan3e MOHAIMIAKA AJIropuraMa obuiaacka rpadoBa KOHTPOJIIE
TOKa m3abpaHux pedepeHTHHX nporpama [ 1, 2| numcaHux Ha PA3IMYUTUM OPOrpPaMCKuM jesunuma (Jasa u
Craua). 3a mobujame rpadosa je nckopumhen xommunarop Graal [ 3]. Pesynraru nokasyjy ma ca mopacTom
Opoja uBOpoOBa y rpady pacre u PasiinKa UCKOPUMNEHOCTH MeMOpPUje OBa ABa AJITOPUTMA, A€ AJITOPUTAM
BFS tpomu n 1o 60% mame memopuje mero amropuram DFS. Cauyan Tpenn yodeH je U IPUINKOM MEpema
BpEMeHa M3BpIIaBama ajropurama, rae agroputam BFS y mpoceky octBapyje 50% 6Gome meppopmance y
nopebemy ca amropurmom DFS. IlomaTHO, y OBOM pany UICHTU(GUKOBAJIU CMO U rpadoBe Ha KojuMa je
m3Bpmasame aaropurma DFS u no 50% 6pske Hero usppmasame aaroputrma BFS, mro oreapa mpocTop 3a
KOHCTpyUCame ePUKACHUjer ajJropurMa obuiaacka rpagoBa KOHTPOJIE TOKA IpOorpaMa, Tj. ajJropuTMa Koju
HA OCHOBY JIOKAJHUX KapAKTEPUCTUKA Ipada OmIydyje Ha KOju HAUYMH HajepUKaCHUje na HACTaBU OOMIIa3ak.

Kipyune peun: Komnunaropu; Komnunarop Graal; Anropmrmm obunacka rpagosa; ['pad ronTpoie

TOKA;
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A parametrization of finite area holomorphic quadratic differentials on infinite
Riemann surfaces

Dragomir Sarié¢

The Graduate Center and Queens College, City University of New York
e-mail: dragomir.saric@qc.cuny.edu

Abstract.

A Riemann surface X is ungunume if its fundamental group is not finitely generated. A fundamental object
in the study of infinite Riemann surfaces and their Teichmiiller spaces are finite area holomorphic quadratic
differentials. We obtained that the Brownian motion on a Riemann surface X is recurrent iff almost every
horizontal leaf of every finite area holomorphic quadratic differential is recurrent. Moreover, when X satisfies
the above, we proved that the single-cylinder holomorphic quadratic differentials (Jenkins-Strebel differentials)
are dense among all quadratic differentials and that the Teichmuller metric on the Teichmiiller space T'(X) of
X is given in terms of the extremal lengths of simple closed curves (Kerckhoff’s formula).

In this talk, we will describe a parametrization of the space of finite area holomorphic quadratic differentials
in terms of the weights on train tracks. As an application, we will prove that the Brownian motion on a Riemann
surface with bounded pants decomposition and an at most countably many topological ends is recurrent.

Keywords: Riemann surface, Jenkins-Strebel differentials, Teichmuller metric, Brownian motion
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Nejednakosti u geometriji

Aleksandar Sebekovié
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e-mail: asebekovic@np.ac.rs

Enes Kacapor

Drzavni univerzitet u Novom Pazaru, Vuka KaradZiéa 9, Novi Pazar, Srbija
e-mail: ekacapor@np.ac.rs

Apstrakt. Zadaci iz geometrije vrlo Cesto predstavljaju veliki problem, kako u nastavi matematike, tako i na
takmicenjima razli¢itih nivoa. U ovom radu dajemo pregled nekih neobi¢nih planimetrijskih i stereometrijskih
nejednakosti, kao i moguénosti njihovih primena za reSavanje raznih zadataka iz geometrije.

Kljué¢ne reéi: geometrija; planimetrija; stereometrija.
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10:20 — 10:55

Miodrag Mateljevi¢, Serbian Academy of Sciences and Arts / University of Belgrade, Faculty
of Mathematics

“Hyperbolic, Euclidean, Minkowski geometry and theory of special relativity”

10:55—-11:30 (online)

Victor Buchstaber, Higher School of Economics, Moscow / Steklov Institute of Mathematics,
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Andrei Vesnin, Tomsk State University, Tomsk / Sobolev Institute of Mathematics,
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“Cyclically presented groups and n-valued groups”
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ITay3a 3a kady u ocBexeme 12:05 — 12:30



http://simpozijum.math.rs/s2023/Mateljevic.pdf
http://simpozijum.math.rs/s2023/abstract-Belgrad.pdf
http://simpozijum.math.rs/s2023/MMihaljevic.pdf

12:30 — 14:00, ITpogecopcka cana ExoHomckor gpakyarera

IpencenaBajyhu: Musnom Apcenosuh

12:30 — 13:00 (online)

Gradimir V. Milovanovié¢, Serbian Academy of Sciences and Arts
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(CUNY), USA

“A parametrization of finite area holomorphic quadratic differentials on infinite
Riemann surfaces”

14:45 - 15:15

David Kalaj, Faculty of Natural Sciences and Mathematics, University of Montenegro

“Contraction property of certain classes of log-M-subharmonic functions in the unit
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“Auto-Distance Covariance Function for Time Series Analysis”
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Veljko Milutinovi¢, Visiting Professor of the University of Belgrade, Faculty of Mathematics,
member of MASA

“DataFlow SuperComputing for BigData DeepAnalytics”

17:00 KokTea
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“Numerical simulations: application in galactic dynamics”

11:10-11:30

Mmuaan bankosuh, YHausepsuret y beorpany, MaremaTnuku gaxynteT
Becna MapunkoBuh, YHusepsuret y beorpany, Matematnuku akynrer

wAymomamcko peutasarpe KOHCMPYKMUBHUX nPpodaema y 2eomempuju’

11:30 -11:50

Josana Tomuh, Haponna 6anka Cpouje

. OCHOBHA MemOO0a NPOMEH.bUBUX OKOJIUNA Y V103U PEUAEATIbd NPODIeMaA KOHKYPEHMHOCMU
Ha mpaycuwmmy’’

11:50 - 12:10

Mmuian Yyryposuh, UBan Pucrosnh, Crpaxuma Cranojesuh, Mapko Cnacuh, Becna
Mapunkosuh, Musiena Byjomesunh Jannuuh: Yuusepsurer y beorpany, Maremarnuku
¢bakynTer

wKomnapamuena ananuza anzopumama oounacka zpad)oea KOoHmpoJie mokKa ”

ITay3a 3a kady u ocBexeme 12:10 — 12:30

Jpyru geo: 12:30 — 14:30

IIpencenasajyhu: Mapko O6pagosuh

12:30 - 12:50

Marija Cupari¢, University of Belgrade, Faculty of Mathematics
Bruno Ebner, Karlsruhe Institute of Technology, Germany
Bojana Milosevi¢, University of Belgrade, Faculty of Mathematics

“Independence tests for circular data”



http://simpozijum.math.rs/s2023/p-HMCP.pdf
http://simpozijum.math.rs/s2023/p-HMCP.pdf
http://simpozijum.math.rs/s2023/Ilic_2023.pdf
http://simpozijum.math.rs/s2023/Ilic_2023.pdf
http://simpozijum.math.rs/s2023/StanislavMilosevic_abstract.pdf
http://simpozijum.math.rs/s2023/apstract.pdf
http://simpozijum.math.rs/s2023/Apstrakt_Jovana_Tomic_XIII%20Simpozijum%20Matematika%20i%20primene.pdf
http://simpozijum.math.rs/s2023/Apstrakt_Jovana_Tomic_XIII%20Simpozijum%20Matematika%20i%20primene.pdf
http://simpozijum.math.rs/s2023/Komparativna%20analiza%20algoritama%20obilaska%20graf%D0%BEva%20kontrole%20toka.pdf
http://simpozijum.math.rs/s2023/MCupari%C4%87.pdf

12:50 - 13:10

Radoslav Galié, Elektrotehnicki fakultet Osijek

Elvir Caji¢, Osnovna skola Prokosoviéi Lukavac / Ekonomsko-hemijska $kola Lukavac
Zvezdan Stojanovié, Evropski Univerzitet Brcko Distrikt

Dario Galié¢, Elektrotehnicki fakultet Osijek

wStohasticke metode u vestackoj inteligenciji”

13:10 - 13:30

Bojana Todi¢, University of Belgrade, Faculty of Mathematics
Jelena Jockovié, University of Belgrade, Faculty of Mathematics

“Coupon collector problem with universal coupon - properties and some bounds”

13:30 — 13:50

Kpucruna Martosuh, Yuusepsurer y beorpany, Maremarnuku Qaxynrer
Bojana MujsiomeBuh, Yuuseps3utet y beorpany, Matematnuku dakynter

wllpumena ougepenyujanne npueamnocmu Ha azpezupane epemencke cepuje”

13:50 — 14:10

Danijel Aleksi¢, University of Belgrade, Faculty of Organizational Sciences / University of
Belgrade, Faculty of Mathematics

“U-statistics-based approach for testing the MCAR assumption”

14:10 — 14:30

Zikica Lukié¢, University of Belgrade, Faculty of Mathematics
Bojana Milosevic¢, University of Belgrade, Faculty of Mathematics

“On_Recent Developments in Change Point Analysis using Integral Transforms”

ITAY3A 3a kady u ocexeme 14:30 — 15:00
Tpehu neo: 15:00 — 16:40

IpeacenaBajyhu: 3opuna JIpa:xxuh

15:00 — 15:20

Kpucrnna Kocruh, Yausepsurer y beorpany, Martematuuku ¢axynrer
Tamapa Kosenun, Yuusepsuret y beorpany, Enexrporexunuku daxynrer
3opan Cranuh, YHausep3urter y beorpany, Marematnuku gaxkyiarer

. GraphEbra - unmepaxmuena, kopucnuuku opujenmucana, 6ed anauxkauuja 3a paod ca
epachosuma’

15:20 — 15:40

Mapxo Cnacuh, Yuausepsutet y beorpany, Matematnuku axynrer
Mmusena Byjomesnh Januunh, Yuusepsurer y beorpany, Matematuuku dakynret

2 Cmarbusarve genuyune u3zepuIlLee 0amomeKe KOMI’lDeClliOM Kooa”

15:40 — 16:00

Atud ABnoBuh, /lenapTMaHn 3a mpupoaHO-MaTEMATHUKE HayKe, J[pKaBHU YHUBEP3UTET Y
Hosowm Ilazapy

Epcun I'mnuh, /lenmaptman 3a npupoHo-MaTeMaTH4Ke Hayke, J{p>kaBHM yHHBEp3UuTeT y HoBOM
[Tazapy

3opan Bunosuh, Yuusepsurer y beorpany, @axynret 3a 00pa3oBame yuuTesba U BacnuTaua

wMemoouuxku npucmynu unmepnpemauuje P-6peonocmu cmamucmuyKux mecmoesa’”

16:00 — 16:20

WBan Pucrosuh, Yuusepsurer y beorpany, Maremaruuku ¢akynrer

wPana unuuyujanuzauyuja konmexcma Jasea eupmyenne nawune’

16:20 — 16:40

Elvir Caji¢, Osnovna $kola Prokosovi¢i Lukavac / Ekonomsko-hemijska $kola Lukavac
Sead Resi¢, Prirodno matematic¢ki fakultet Tuzla, Univerzitet u Tuzli

» Uloga matematickog modela u simulacijskom prelazu se 5g na 6g mrezu”
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http://simpozijum.math.rs/s2023/radoslav%20elvir%20zvezdan%20dario.pdf
http://simpozijum.math.rs/s2023/TodicJockovic.pdf
http://simpozijum.math.rs/s2023/Diferencijalna_privatnost_Kristina_Matovic.pdf
http://simpozijum.math.rs/s2023/DanijelAleksicApstrakt.pdf
http://simpozijum.math.rs/s2023/izlaganjeMatIPrim2023.pdf
http://simpozijum.math.rs/s2023/GraphEbra.pdf
http://simpozijum.math.rs/s2023/GraphEbra.pdf
http://simpozijum.math.rs/s2023/%D0%9C%D0%B0%D1%80%D0%BA%D0%BE%D0%A1%D0%BF%D0%B0%D1%81%D0%B8%D1%9B_%D0%9C%D0%B8%D0%BB%D0%B5%D0%BD%D0%B0%D0%92%D1%83%D1%98%D0%BE%D1%88%D0%B5%D0%B2%D0%B8%D1%9B%D0%88%D0%B0%D0%BD%D0%B8%D1%87%D0%B8%D1%9B_%D0%9A%D0%BE%D0%BC%D0%BF%D1%80%D0%B5%D1%81%D0%B8%D1%98%D0%B0_%D0%BA%D0%BE%D0%B4%D0%B0_%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%BA%D0%B8_%D1%81%D0%B8%D0%BC%D0%BF%D0%BE%D0%B7%D0%B8%D1%98%D1%83%D0%BC_2023.pdf
http://simpozijum.math.rs/s2023/A.%20Avdovi%C4%87,%20E.%20Gili%C4%87,%20Z.%20Vidovi%C4%87,%20Pogre%C5%A1no%20razumevanje%20i%20interpretacija%20p-vrednosti%20statisti%C4%8Dkog%20testa%20i%20predlozi%20metodi%C4%8Dkih%20re%C5%A1enja.pdf
http://simpozijum.math.rs/s2023/Ristovic_RanaInicijalizacijaKontekstaJVM.pdf
http://simpozijum.math.rs/s2023/elvir&%20sead%20rad.pdf

Il CEKIIMJA: MATEMATUKA U THO®OPMATHUKA Y OBPA3OBABY
10:00 - 17:00 CATH, CAJIA 706/1V

IIpBu xeo: 10:00 — 12:00

IIpencenasajyhu: Mupocias Mapuh

10:00 —11:00

Mmuoapar MaresseBuh, Yausepsuter y beorpany, Marematnuku ¢axynrer / Cprcka
aKajeMuja Hayka 1 yMETHOCTH

Mapek CBetiuk, Yausep3uter y beorpany, Marematnuku akynter

Mwban KuexxeBuh, Yausepsurer y beorpany, Maremarnuku dhakyiaTeT

Iospwuna u 3anpemuna - HeKU uHmMepecanmuu enomenu”

11:00-11:30

Stanislav Harizanov, Institute of Mathematics and Informatics, Bulgarian Academy of
Sciences, Bulgaria

Peter Boyvalenkov, Institute of Mathematics and Informatics, Bulgarian Academy of Sciences,
Bulgaria

“The Bulgarian experience in international mathematical competitions”

11:30-12:00

Nives Baranovi¢, Faculty of Humanities and Social Sciences in Split, Croatia
Jasmina Milinkovi¢, University of Belgrade, Faculty of Education

“The role of open-ended tasks in learning and teaching mathematics”

ITay3a 3a kady u ocBexeme 12:00 — 12:30

JApyru neo: 12:30 — 14:30

IIpencenaBajyhn: Heoojma Ukogunosuh

12:30 —12:50

Mupjana Katuh, Marematnuka rumHasuja, beorpan

~Mehynapoono maxmuuerve Stemco (Oprcasa opzanuzamop Cunzanyp)”

12:50 - 13:10

Baaguvup Baaruh, Marematnuka rumuasuja, beorpan / BULIEP, beorpan

SIoaunomu y 0CHO6HOJ U Cpeorboj WKoIU - MemoouuKu npucmyn’

13:10 - 13:30

Bojucinas Auapuh, Matematnuku kiy0 ,,/lnopant” BasbeBo

»Onnajn 0ooamna nacmaea mamemamuxe”

13:30 — 13:50

PanocinaB Boxuh, Yuuterscku dakynrer, YauBepsurer Exykonc, Cpemcka Kamennna /
I'mmuaswmja ,,Cetozap Mapkosuh”, Hosu Can

wIIpoonemu nogpuwune u 3anpemune y I'eoceopa oxpyscervy”

13:50 - 14:10

Mmunena Mapuh, /lesera rumnasuja "Muxaunno Ilerpouh Anac", Hosu beorpan
Maja KocraaunoBuh, Jleera rumnaaszuja "Muxawmno [lerposuh Anac", HoBu beorpan

~Memooonozuja cacmae/barb@ KOHMPOJIHUX 3Ad0AMAKA Y HACMAGU MAMEeMAMUKE KDO3
npumepe’



http://simpozijum.math.rs/s2023/MateljevicSvetlikKnezevicSimpozijum2023.pdf
http://simpozijum.math.rs/s2023/aps_Harizanov_eng.pdf
http://simpozijum.math.rs/s2023/BaranovicMilinkovic2023.pdf
http://simpozijum.math.rs/s2023/MirjanaKatic.pdf
http://simpozijum.math.rs/s2023/aps_VB_2023_srb_cyr.pdf
http://simpozijum.math.rs/s2023/aps_VA_2023_srb_cyr.pdf
http://simpozijum.math.rs/s2023/Bozic_geogebra_abstract_2023.pdf
http://simpozijum.math.rs/s2023/aps_template_srb_cyr.pdf
http://simpozijum.math.rs/s2023/aps_template_srb_cyr.pdf

14:10 — 14:30

Damir Bajri¢, Alma Sehanovié¢: Gimnazija "Mesa Selimovi¢” Tuzla
Irma IbriSimovié¢, Univerzitet u Tuzli, Prirodno-matematicki fakultet
Julija Séekié, Univerzitet u Beogradu, AGRIF

Valentina Banovié¢ Klisara, Osnovna $kola ”’Vuk Karadzi¢” Novi Grad

,Photomath i ChatGPT — primjeri netaénih rjeSenja”

IIay3a 3a kady u ocBexeme 14:30 — 15:00

Tpehu neo: 15:00 — 17:00

IIpencenaBajyhu: Pagocaas bo:xuh

15:00 — 15:20

Besbko huposuh, Bassecka rumuasuja / Akagemuja cTpykoBHUX cTyauja 3anaana CpOuja,
oxcex BaspeBo

w~Komounamopuka y npozpamuma pedogie u 000ammne Hacmaee MamemamurKe y wiKoaiama y
Penyonuuu Cpouju’

15:20 — 15:40

Emup 3oruh, /Ip>xaBuu ynusepsurer y Hosom Ilazapy

JAunana Joaumhanun Beknh, Gakynrer TeXHUUKUX Hayka YHuBep3urera y [Ipumrunu ca
npuBpeMeHuM ceaumreM y KocoBckoj MurpoBuim

Enun I'noruh, /Ip>xaBau ynusepsurer y Hosowm [lazapy

wIIpumena meopuje cpachoea y peuiagarpy 102uiuKo-KOMOuUnamopHux zaoamaxa’

15:40 - 16:00

Auexkcangap LledexoBuh, /Ip>xaBuu ynusepsutet y HoBowm Ilazapy
Enec Kauanop, /[p>xaBau ynusepsuter y Hosom [lazapy

STHejeonakocmu y ceomempuju’”

16:00 — 16:20

Adexcanaap MuaenkoBuh, Yausepsuter y Kparyjesuy, [IpuponHo-mareMaTHuku (hakynTeT
Hemama MomunisioBuh, [IpBa kparyjeBauka ruMHazuja

~Mehynpeomemno nosezusarbe HACMAGHUX CAOPIHCAJA U3 MameMamuKe u huuxke y paoy ca
YUEHUUUMA CA ROCCOHUM CROCOOHOCHIUMA 30 MameMamuKy”

16:20 — 16:40

Tatjana CrankoBuh, beorpajcka akagemuja MocIOBHUX U YMETHUUKUX CTPYKOBHHUX CTyIHja
Bojana hennuh, beorpancka akagemuja mocioBHUX U YMETHUYKUX CTPYKOBHHX CTYAM]ja

wonauaj u moeyhnocmu Chat GPT-a y npouecy yuerma’

16:40 - 17:00

Milica Miri¢, International Burch University, Sarajevo
Tatjana Stankovi¢, Belgrade Business and Arts Academy of Applied Studies
Edin Lidan, International Burch University, Sarajevo

wApplication of mathematics in the study of speed in physics processes and the path to
constructivist learning”



http://simpozijum.math.rs/s2023/Photomath%20i%20ChatGPT%20%E2%80%93%20primjeri%20netacnih%20rjesenja-1.pdf
http://simpozijum.math.rs/s2023/aps_template_srb_cyr_VCirovic.pdf
http://simpozijum.math.rs/s2023/aps_template_srb_cyr_VCirovic.pdf
http://simpozijum.math.rs/s2023/Zogic_Dolicanin-Djekic_Glogic_Primena_teorije_grafova.pdf
http://simpozijum.math.rs/s2023/Sebekovic_Kacapor_DUNP.pdf
http://simpozijum.math.rs/s2023/Aleksandar%20Milenkovic.pdf
http://simpozijum.math.rs/s2023/Aleksandar%20Milenkovic.pdf
http://simpozijum.math.rs/s2023/13.Simpozijum_Stankovic_Cendic.pdf
http://simpozijum.math.rs/s2023/Simpozijum_Beograd_Matematicki_fakultet_Matematika_i_primjene_Milica_Tatjana_Edin.pdf
http://simpozijum.math.rs/s2023/Simpozijum_Beograd_Matematicki_fakultet_Matematika_i_primjene_Milica_Tatjana_Edin.pdf

ITI CEKIIMJA: MATEMATHUKA 1 THOPOPMATHUKA Y OBPA3OBABBY
15:00 — 17:00 CATH, CAJIA 830/V

IIpencenaBajyhu: Muiena Mapuh

15:00 — 15:20

Bojana Maruh, Maremarnuka rumnasuja, beorpan

wIIpumene Jencenoge nejeonaxkocmu y mpuzonomempuju’

15:20 — 15:40

Elvir Caji¢, Osnovna $kola Prokosoviéi Lukavac / Ekonomsko-hemijska $kola Lukavac
Violeta Nikodinovié, Medical school Stevica Jovanovi¢ Panéevo

“Poissonove formule za domene u R" i graniéno ponaSanje u matematickoj analizi te
simulacija numerickog rjeSenja putem Pythona”

15:40 — 16:00

Jejan Bypaessa, ETII , 3emyn”, 3emyn

wJlewusocm opojem 7 u jedan ,,mexncaxk’” paznomax’”

16:00 — 16:20

Auaekcanapa Januaosuh, Ol "Cserucnas ['ony6osuh Mutpassera, barajuuna

~TMamemamuxa y umeununz npojekmuma’

16:20 — 16:40

Comwa Bykuh [Honosuh, OI ,,Munowm Lpwancku*, beorpan
Credan MMonouh, akynretr nHPOpMaMOHUX TeXHONOTH]a, beorpan

» YHUUA] npUMEHE HACMAGHUX CDeOCMAsad ¥ HACM A8 MamemamuKe Ha ucxooe yuerna”

16:40 - 17:00

Tatjana MupkoBuh, YHusepsuret y beorpany, Enekrporexunuku gpaxynteT
Tartjana bajuh, Yausepsurer y beorpany, Marematnuku Qaxynrer

wJludepenune jeonauune Kao jedna knaca QuHaAMu4Kux jeonayuna’
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http://simpozijum.math.rs/s2023/aps_BM_2023_srb_cyr.pdf
http://simpozijum.math.rs/s2023/elvir%20violeta%20rad.pdf
http://simpozijum.math.rs/s2023/elvir%20violeta%20rad.pdf
http://simpozijum.math.rs/s2023/apsDV_2023_srb_cyr.pdf
http://simpozijum.math.rs/s2023/Matematika%20u%20itvining%20projektima%20(Aleksandra%20Danilovi%C4%87).pdf
http://simpozijum.math.rs/s2023/Simpozijum_apstrakt%20(1).pdf
http://simpozijum.math.rs/s2023/aps_template_srb_lat.pdf

11l CEKIHIUJA: HAYUHOUCTPAYKUBAYKHU U CTPYUHU PAJ CTYJAEHATA
10:30 - 14:30 CATH, CAJIA BUM/IV
IIpBu xeo: 10:30 — 12:10

IpencenaBajyhu: Jenena Tacuh

10:30 — 10:50

Baagumup Jankosuh, Yausepsurer y beorpany, @akynrer 3a o0pa3oBame yuuTesba u
BaclurTaya

wPewasare npoodiema p-pe3epeHoz ueHmpa nomohy 2enemckoz anzopumma’”

10:50 —11:10

Jlazap BacoBuh, Yuusepsurer y beorpany, Maremarnuku dakynrer

» Cmamucmuuka anaiuza pacnooene nogesanocmu u neypelenocmu npomeuna y mpexcama
npomeunckux unmeparxuuja eupyca SARS-CoV-2”

11:10-11:30

Stefan Mirchevski, Faculty of Civil Engineering, Ss. Cyril and Methodius University in Skopje
/ Faculty of Computer Science and Engineering, Ss. Cyril and Methodius University in Skopje
Verica Bakeva, Faculty of Computer Science and Engineering, Ss. Cyril and Methodius
University in Skopje

“Characteristics of the cost function for a class of single-server queueing systems with
k phases of customer service”

11:30 - 11:50

Teodora Gavrilovi¢, Maja Andi¢, Katarina Ili¢, Olivera Poki¢: University of Belgrade,
Faculty of Education

“Analysis of the textbook for 2nd grade of primary school by Zavod za udzbenike
according to the structural blocks of TIMSS research”

11:50 - 12:10

Mmuaom Muhosuh, Yuausepsurer y beorpany, Enekrporexunuku ¢akynrer
Kemana Topaak, Yausepsuret y beorpany, Enekrporexunuku ¢axynrer
Harama huposuh, Yuusepsurer y beorpany, Enexkrporexunuku daxynrer

~Memooe Konjyzoeanux 2padujenama ca npumenama’

ITay3a 3a kady u ocBexeme 12:10 — 12:30

Jpyru geo: 12:30 — 14:30

IIpencenasajyhn: Harama IlaBios

12:30 - 12:50

Marina Pavlovi¢, Mathematical Institute of the Serbian Academy of Sciences and Arts
Andelka Kovacevi¢, Dragana Ili¢, Iva Cvorivié¢ Hajdinjak: University of Belgrade, Faculty of
Mathematics

Luka C. Popovié, Astronomical Observatory Belgrade

Sasa Simi¢, Faculty of Science, Institute of Physics, Kragujevac

“Harnessing Deep Learning for Quasar Light Curve Modeling with ONPy”
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http://simpozijum.math.rs/s2023/ApstraktZaSimpozijum1-VJ.pdf
http://simpozijum.math.rs/s2023/simpozijum_lv.pdf
http://simpozijum.math.rs/s2023/simpozijum_lv.pdf
http://simpozijum.math.rs/s2023/S.%20Mirchevski,%20V.%20Bakevab%20-%20XIII%20Symp.%20Belgrade%202023.pdf
http://simpozijum.math.rs/s2023/S.%20Mirchevski,%20V.%20Bakevab%20-%20XIII%20Symp.%20Belgrade%202023.pdf
http://simpozijum.math.rs/s2023/Gavrilovic%20et%20al.pdf
http://simpozijum.math.rs/s2023/Gavrilovic%20et%20al.pdf
http://simpozijum.math.rs/s2023/Metode%20konjugovanih%20gradijenata%20sa%20primenama.pdf
http://simpozijum.math.rs/s2023/Harnessing%20Deep%20Learning%20for%20Quasar%20Light%20Curve%20Modeling%20with%20QNPy.pdf

12:50 - 13:10

Aman Nadimpalli Raju, Andelka Kovacevi¢: University of Belgrade, Faculty of Mathematics
Francesco Tombesi, Physics Department, Tor Vergata University of Rome, Italy

Dragana Ili¢, University of Belgrade, Faculty of Mathematics

Luka C. Popovié, Astronomical Observatory Belgrade

Eric Slezak, Université Cote d’Azur, Observatoire de la Cote d’Azur, CNRS, Laboratoire
Lagrange, France

“A Deep Learning Approach for Understanding Quasar Light Curves in the Legacy Survey of
Space and Time”

13:10-13:30

Aliza Mustafa, University of Belgrade, Faculty of Mathematics

Marina Migliaccio, Physics Department, Tor Vergata University of Rome, Italy
Alessandro Carones, Physics Department, Tor Vergata University of Rome, Italy

Bojan Arbutina, University of Belgrade, Faculty of Mathematics

Marko Stalevski, Astronomical Observatory Belgrade

Simon Prunet, Université Cote d’Azur, Observatoire de la Cote d’Azur, CNRS, Laboratoire
Lagrange, France

“Cleaning CMB for Precision Cosmology”

13:30 - 13:50

Marco Immanuel Rivera, University of Rome Tor Vergata, Italy / University of Belgrade
Andelka Kovacevi¢, Dragana Ili¢: University of Belgrade, Faculty of Mathematics

“Statistical inference of Quasar variability using dynesty”

13:50 — 14:10

Nicolas Guerra-Varas, University of Belgrade / INAF-Osservatorio di Roma, Italia / Universita
di Roma Tor Vergata, Roma, Italia

Andelka Kovacevié, Dragana Ili¢, Luka Popovié: University of Belgrade

Angela Bongiorno, Enrico Piconcelli: INAF-Osservatorio di Roma, Italia

Francesco Tombesi, Universita di Roma Tor Vergata, Roma, Italia

Nicole Nesvadba, Université Cote d’Azur, Nice, France

“Dimensionality Reduction of Broad Absorption Line Quasar Spectra”

14:10 — 14:30

Aurellio Deandra, University of Belgrade, Faculty of Mathematics

“Sonification: how to present astronomical data and images with sounds”

IMay3a 3a kady u ocBexeme 14:30 — 15:00
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http://simpozijum.math.rs/s2023/Aman_Raju_Maths_Symposium_Deep_Learning_LSST.pdf
http://simpozijum.math.rs/s2023/Aman_Raju_Maths_Symposium_Deep_Learning_LSST.pdf
http://simpozijum.math.rs/s2023/Symposium_Abs_Aliza-4.pdf
http://simpozijum.math.rs/s2023/Rivera_Kovacevic_Ilic-eng.pdf
http://simpozijum.math.rs/s2023/math_symposium_abstract-11.pdf
http://simpozijum.math.rs/s2023/Sonification__how_to_present_astronomical_data_and_images_with_sounds.pdf
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