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YHUBEP3UTET Y BEOT'PAZ1Y
MATEMATHUYKHU ®AKYJITET

JEJAHAECTHU CUMIIO3UJYM ,MATEMATUKA U IPUMEHE”
HAIIMOHAJIHHU CKYII CA MEBYHAPOJHUM YYEITREM

IIporpam npBor gana CuMno3ujymMa opxaBa ce y cBe4yaHoj cajau OnmruHe
Crapu I'pan,
Maxkenoncka 42
IIporpam apyror gana Cummno3ujymMa oap:kaBa ce y npocTropujama

MaremaTuukor ¢gakyJjrera,
Cryaenrcku Tpr 16

INPOI'PAM

1. 1AH, TIETAK 3. JELIEMBAP 2021.

10:00 — 11:50, Ceuana cajsa Onmrude Ctapu rpaa

10:00 — 10:15

OtBapame cKyna:
3opan Pakuh, nekan Matemarnukor gakynrera YHuBepsutera 'y beorpany
bpanncaas bopuumh, npopektop YHuBep3urtera y beorpany

10:15-10:30

Oopahame npeacegHnKa NPOrpaMcKor oaoopa:
Mmuoapar MaresseBuh, akanemuk CAHY

10:30 - 11:10

Vladimir Dragovi¢, University of Texas at Dallas, USA

“Dynamics of extremal polynomials, Painleve VI equations and isoharmonic deformations”

11:10 - 11:50

Andrei Vesnin, National Research Tomsk State University, Russia

“Hyperbolic knots, right-angled Coxeter groups and ideal polyhedra”

IMay3a 3a kady u ocBexkeme 11:50 — 12:15
12:15 — 13:45, CBeuana cajga Onmrune Ctapu rpaa

IpencenaBajyhu: Musom ApcenoBuh

12:15 - 12:45

Luigi D’Onofrio, University of Napoli "Parthenope", Italia

“A sense preserving Sobolev homeomorphism with negative Jacobian almost everywher”

12:45 - 13:15

Danijela Damjanovi¢, Royal Institute of Technology, Stockholm, Sweden

“Local rigidity for parabolic affine actions”




13:15 - 13:45

Oleksandr Dovhopiatyi, Zhytomyr Ivan Franko State University, Ukraine
Evgeny Sevost’yanov, Zhytomyr Ivan Franko State University, Ukraine

“On_compactness of classes of solutions of the Dirichlet problem with restrictions of the
theoretics-set type”

Ilay3a 3a kady u ocBexkeme 13:45 — 14:10

14:10 — 15:40, CBeuana cana Onmrune Crapu rpan

IlpencenaBajyhu: Muwban Knuexesuh

14:10 — 14:40

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

“Holder continuity of gc harmonic mappings between smooth domains”

14:40 — 15:10

Andrea Seppi, Université Grenoble Alpes, Institut Fourier, France

“Rigidity of minimal Lagrangian diffeomorphisms between spherical cone surfaces”

15:10 — 15:40

Milo$ Arsenovié¢, University of Belgrade, Faculty of Mathematics
Miodrag Mateljevi¢, University of Belgrade, Faculty of Mathematics

“On Holder continuuty of Q-homeomorphisms”

Ilay3a 3a kady u ocBexeme 15:40 — 16:00

16:00 — 17:00, CBeuana cana Onmrune Crapu rpan

IlpencenaBajyhu: Mapko Pagosanosuh

16:00 — 16:30

Adel Khalfallah, Department of Mathematics, King Fahd University of Petroleum and Minerals,

Saudi Arabia
Bojana Purti¢, University of Belgrade, Faculty of Mathematics
Miodrag Mateljevi¢, University of Belgrade, Faculty of Mathematics

“Schwarz-Pick Lemma for Harmonic and Hyperbolic Harmonic Functions”

16:30 - 17:00

Ayman /Ipodmwak, Yuusepsuter y beorpany, Matematinuku ¢axyiarer
Hrop YbapeBuh, Yuusepsuret y beorpany, Maremaruuku ¢pakynTer

» E230MUuYHU CUMNICKIMOMOPPU3IMU U KOHMAKMHA 0ejcméa Kpyea”

17:00 KoxTen




2. JAH, CYBOTA 4. JELIEMEBAP 2021.

I CEKIIWJA: MATEMATHUKA U ITIPUMEHE JTAHAC
10:00 — 17:40 CATHU, CAJIA 718/1V

IIpBu geo: 10:00 — 12:10

IlpencenaBajyhu: I'opan Bankosuh

10:00 — 10:30

Oleg Ivrii, Tel Aviv University, Israel

“Critical values of inner functions”

10:30 —10:50

Marijan Markovi¢, Faculty of Sciences and Mathematics, University of
Montenegro

“Hardy-Littlewood theorems and the Bergman distance”

10:50 — 11:10

Nebojsa Ikodinovi¢, University of Belgrade, Faculty of Mathematics

“Internal logic of Probabilistic Systems”

11:10-11:30

Milo§ Arsenovié, University of Belgrade, Faculty of Mathematics

“Moduli of continuity of harmonic quasiconformal mappings - an overview”

11:30 - 11:50

Danko R. Joci¢, University of Belgrade, Faculty of Mathematics

“Arithmetic-geometric means and Young norm inequalities for accretive operators”

11:50 - 12:10

Miljan KneZevi¢, University of Belgrade, Faculty of Mathematics
Marek Svetlik, University of Belgrade, Faculty of Mathematics

“Distortion theorems and estimates of Schwarz-Pick type for harmonic quasiconformal
mappings - Review of the results of the Seminar for Complex Analysis in Belgrade”

ITay3a 3a xady n ocBexkeme 12:10 — 12:30

Jpyru neo: 12:30 — 14:30

IlpencenaBajyhu: He6ojma Mkonnnosuh

12:30 - 12:50

Mmujomt Bopuh, Yausepsurer y beorpany, Matemarnuku gaxyntet

3
.. Heke peanne xunepnospuu onuzy Kenepoee mnozocmpykocmu S° x S°”

12:50 - 13:10

Muoapar MaresbeBuh, Cpricka akazemuja Hayka 1 YMETHOCTH
Huxona Myrasyuh, Matemarnuku uactutytr CAHY

wIlleapuoea nema na 2panuyu 3a XapmMOoHUujcKa U naypuxapmotujcka npeciuKkagaroa u neKe
2enepanuzayuje”

13:10 - 13:30

I'opan BankoBuh, Yausep3utet y beorpany, Marematndku ¢hakyiaTeT
Jparan Bokuh, Yausepsurer y beorpany, Matematnaku dakynret

wIHlecmu momenm Dirichlet-osux L-cpynkuuja nao payuonannum pynkyujckum noouma’
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13:30 - 13:50

Marija Miki¢, University of Belgrade, Faculty of Mathematics
DPorde Krtini¢, University of Belgrade, Faculty of Mathematics

“Cauchy problem for the Emden-Fowler equation with initial point on the positive part of y-
axis”

13:50 - 14:10

Bojan Basié, Department of Mathematics and Informatics, University of Novi Sad
Anna Slivkova, Department of Mathematics and Informatics, University of Novi Sad

“On tessellations and the Heesch number in large dimensions”

14:10 — 14:30

Maja Roslavcev, University of Belgrade, Faculty of Mathematics

“Grobner bases over commutative von Neumann regular rings”

Ilay3a 3a kady u ocBexeme 14:30 — 15:00
Tpehnu geo: 15:00 — 17:40

IlpencenaBajyhu: Mapuja Mukuh

15:00 — 15:20

Marko PeSovi¢, University of Belgrade, Faculty of Civil Engineering
Zoran S. Pucanovié, University of Belgrade, Faculty of Civil Engineering

“A Note on the Generalized Narayana’s Cows Sequence”

15:20 — 15:40

Jannjena bpankosuh, Yuusepsurer y beorpany, Enekrporexnuuku ¢akynrer
Kapko Mujajnosuh, Yuusepsurer y beorpany, Matematnuku daxkynrer

» Dpuomanoee jeonauune Kao Ounamuyuku cucmem”

15:40 — 16:00

Jelena Gaji¢, Faculty Of Natural Sciences and Mathematics, University of Banja Luka,
Republic of Srpska

“Estimates of distance and gradient for positive pluriharmonic functions in the unit polydisc

inC"”

16:00 — 16:20

Dragoljub J. Kecki¢, University of Belgrade, Faculty of Mathematics
Srdan Stefanovi¢, University of Belgrade, Faculty of Mathematics

“Isolated points of Birkhoff-James orthograph in C -algebras”

16:20 — 16:40

Ivan Dimitrijevi¢, University of Belgrade, Faculty of Mathematics

“Cosmological Solutions of a Nonlocal Gravity Model”

16:40 —17:00

busbana Pagmumh, Yuausepsurer Cunrunynym, beorpan

“O nopmama k-yuprkynapnux mampuya ca Puoonauujeeum opojesuma’”

17:00 - 17:20

Zoran Jasak, Finra Tuzla - Elektrotehnicka skola Tuzla, Bosna i Hercegovina
Elvir Caji¢, Finra Tuzla - Elektrotehnicka skola Tuzla, Bosna i Hercegovina

wSimulacija analitiCkog rjeSenja za topografske talase primjenom bazena oblika rotacijskog
paraboloida u okruZenju Matlab”

17:20 — 17:40

Ivana Savkovi¢, Faculty of Mechanical Engineering, University of Banja Luka, Republic of
Srpska

“On _Carleson-type embeddings for weighted harmonic mixed norm spaces”




I CEKIIWJA: MATEMATHUKA U ITIPUMEHE JTAHAC
10:00 — 16:20 CATH, CAJIA BUM/IV

pBu geo: 10:00 —12:10

IlpencenaBajyhu: bojana MusnomeBuh

10:00 —10:30

Porde Stevanovic, Nis, Serbia
Ivan Damnjanovié, University of Nis, Faculty of Electronics
Dragan Stevanovié¢, Mathematical Institute SANU

“Approximating energy of wine glass cycles and paths”

10:30 — 10:50

3opuuna Ctanumuposuh, YHusepsutet y beorpany, Marematnuku daxynrer
OsmBepa Cranunh, Yuusepsuret y Kparyjesuy, Ekonomcku daxynrer

WIIpooem p-xad MaKcumainoz ROKpUSarba Heo2panuyeHux Kanauumema ca r-
AIOKAUUJCKOM UEeMOM: MAMEMAMUYKU MO0l U Memooe pewiasarba’

10:50-11:10

Lenka Glavas, University of Belgrade, Faculty of Mathematics
Pavle Mladenovié, University of Belgrade, Faculty of Mathematics

“Extreme values of moving averages and missing observations”

11:10-11:30

Becna MapunkoBuh, Yuausepsurer y beorpany, Marematnuku akynrer
Tujana lllyknnoBuh, Yuusepsurer y beorpany, Marematnuku dakynrer
®uaun Mapuh, Yuusepsurer y beorpany, Marematnuku dakynrer

wAymomamcko peuwasarne KOHCMPYKMUBCHUX RPODIEMA Y ARCOAVIMHO] U XUREPDOIUUKO]
2eomempuju’

11:30 - 11:50

Anekcanaap Josuh, YauBepsutet y beorpany, MaremaTnuku gakynret

v YCI106U ONMUMASIHOCIU V GUULEKDUMEePUJYMCKUM RPOOAeMUMA ORMUMU3AUU]e CA
HenpeKkuonum epemenom”

11:50 — 12:10

Canapa ’Kupanosuh, Yuusepsurer y beorpany, Marematnuku ¢akynrer
Aunexcanapa [leauh, Yausepsurer y beorpany, Matematnuku gaxynteT

3opuna Munosanosuh Jeknuh, @axkynrer 3a rpaguTe/bCKU MEHAIMEHT, Y HUBEP3UTET Y HUOH-

Hukomna Tecna, beorpan

wMemooa KOHaUHUX DA3IUKA 3G TUHEAPHY UUIEHIANY Jeonauuny cyooudysuje”

ITay3a 3a xady n ocBexkeme 12:10 — 12:30

Jlpyru neo: 12:30 — 14:30

IIpencenaBajyhu: Cannpa ’Kusanouh

12:30 - 12:50

Mapuja Hynapuh, Yuausep3uter y beorpany, Marematnuku akynrer
Bojana MusomeBuh, YauBepsuter y beorpany, MatemaTnuku Gakynret

s lecmosu caznacnocmu ca pacnooeiom y cavuajy HenomnyHoz y3opka’

12:50 - 13:10

Kuxuna Jlyxkuh, Yausepsutet y beorpany, Marematnuku gaxkynret
Bojana MusomeBuh, YauBepsuter y beorpany, MatemMaTuuku Gaxkynret

» 0 mecmoguma caznacnocmu ca Jlegujeeom pacnooenom’”
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13:10 - 13:30

Mupjana MasskoBuh, Yausepsurer y beorpany, Matematnuku GaxynTeT

Aunexcanaap BesskoBuh, Yausepsurer y beorpany, Matematuuku gaxynreT

Henan Mutuh, Yausepsuret y beorpany, Matematnduku GpaxyaTeT

Cama MaakoB, Yuusepsutet y beorpany, Marematnuku ¢akynrer

Baagumup Bpycuh, School of Computer Science, University of Nottingham, Ningbo, China

wKnacupuxkayuja mononykneapnux heauja nepughepnue Kpeu npumenom an2opumamna
Mawunckoz yuerna”

13:30 - 13:50

NBana Musauh KutHuk, ActpoHoMcka orcepBaropuja, beorpan

» Dyuxkyuonanna eeza usmehy pezonanyu mpu meaa y cpeorwem Kpemarvy u op3una
Japkoeckoz”

13:50 - 14:10

®uaun Bunojesuh, Yuusepsuret y beorpany, Marematnuku akynrer
dyman ITamuh, YHuBep3uTet y beorpany, @akynTeT opraHA3allMOHNX HAayKa
MupocaaB Mapuh, Yausepsuret y beorpany, Marematnuku daxkynrer

~Memooa npomenbusux OKOJIUHA 34 ha3u K1acmeposarne Ha KOMNAEKCHUM MPedcama
onmumuzauujom gazu mooynapuocmu”

14:10 — 14:30

Rale Nikoli¢, University of Defence, Military Academy
Natasa Cirovi¢, University of Belgrade, School of Electrical Engineering
Jasmina Fijuljanin, University of Defence, Military Academy

“Some generalizations of Banach Contraction Principle”

ITAY3A 3a xagy un ocBexeme 14:30 — 15:00
Tpehu neo: 15:00 — 16:20

IpencenaBajyhu: Mapuja llynapuh

15:00 — 15:20

Anica Kosti¢, London School of Economics
Piotr Fryzlewicz, London School of Economics

“Change-point ideas in_ multiple testing: estimating the proportion of false null hypotheses”

15:20 — 15:40

Ipeapar Iuaunosuh, Department of Mathematical Sciences, University of Copenhagen,
Denmark

., Ouermuesarbe napamemapa y 6UMLICOUMEH3UOHATIHUM CIOXACMUYUKUM Oudy3ujama
3ACHOBANO HA QUCKPEeMU3AUUjama 0e/berba 6eKmopcKo2 noava’’

15:40 — 16:00

Janujena Anexcuh, Yausepsurer y beorpany, Marematnuku daxynret
Bojana MusomeBuh, YauBepsuter y beorpany, MatemaTnuku Gakynret

» YIMUUA] UMRYMAUUOHUX MEM00a HA MeCmo6e UEOUMEH3UOHe HopMaanocmu”

16:00 — 16:20

JoBana Tomuh, Haponna 6anka Cpouje

» XEYPUCHUYUKU RDUCMYR DeUiasany JOKAUUJCKO2 RPOOIeMA 02DAHUYeHUX KAnAuumemda ca
HaoMemarbem ca OeauUMUYHUM 3a00680.bebeM nompadicroe”




II CEKIIUJA: MATEMATHUKA U UHOOPMATHUKA Y OBPA3OBAILY
10:00 — 17:20 CATH, CAJIA 706/1V

IpBu geo: 10:00 — 12:00

IIpencenaBajyhu: MupociaaB Mapuh

10:00 —11:00

Mupjana Karuh, Marematnuka rumnasuja, beorpan

wMemooe ynanpelhugaroa 31arba MamemamuyKuy HA0ApeHux y4YeHuKa 0CHOGHUX WKOd U3
oonacmu ceomempuje”

11:00 — 12:00

Bojucnas Anapuh, Matemarnuku kiy6 ,,/lnodant”, Basseso

w~Hacmaea mamemamure uzmely hopme u cywimune”

IMay3a 3a kady u ocBexkeme 12:00 — 12:30
Jpyru neo: 12:30 — 14:30

IIpencenaBajyhu: Bojucnas Auapuh

12:30 — 13:00

Baagumup baaruh, Matematnuka rumuaasuja, BUILIEP

y

wKombounamopuka - npumene y nacmagu mamemamure y 0CHO8HOJ U cpedrboj wKou’

13:00 — 13:30

Mupocaas Mapuh, Yausepsuret y beorpany, Maremarnuku dakynrer
HBana KoBaueBuh, Yuusepsuret y beorpany, @unonomku dakynrer

., Q0pazoenu cofpmeep — ynanpehuesarve ouernusarna”

13:30 — 14:00

PanocaaB boxuh, 'mmuasuja ,,Ceetozap Mapkosuh”, HoBu Can

wlIpumena ounamuukoz cogpmeepa I'eozedpa y 0opadu eéexmopa”

14:00 — 14:30

Easup Yajuh, Enextporexaunuka nikona Ty3na, bocHa u Xepierosruna
Buosaera HukogunoBuh, Menumuncka mkona Cresuia Jopanosuh, [1anueso

TMamemamuuxa ananuza y Mamaaoy”

IMay3a 3a kady u ocexkemwe 14:30 — 15:00

Tpehu neo: 15:00 — 17:20

IMpencenaBajyhu: Pagocnas boxuh

15:00 — 15:20

HBana JooBuh, Yuusepsuret y beorpany, Enextporexuuuku pakynrer
Tamapa Koaenun, Yausepsurer y beorpany, Enekrporexanuku dhaxynret

» Ymuuyaj nanoemuje Covid-19 na npoceuan 6poj 60006a na npujemuom ucnumy u3
mamemamure na Enekmpomexnuuxom ¢paxynmemy y beoepaoy”

7




15:20 — 15:40

Manuela Muzika Dizdarevié, Prirodno-matematicki fakultet Univerziteta u Sarajevu
Aleksandar BalaSev-Samarski, Prirodno-matematicki fakultet Univerziteta u Sarajevu
Selma Zekovi¢, Prirodno-matematicki fakultet Univerziteta u Sarajevu

wProcjena stepena razumijevanja geometrijskih pojmova primjenom van Hieleove teorije i
comparative judgement metoda”

15:40 — 16:00

Aunexcanapa Kyu, OIll ,/Bypa Jakmuh” KpasseBo

» 00 Mamemamuke 00 unpopmamuxe Kpo3 UHMEPAKMUGHY UZDY U PA360] A20PUMAMCKO2
Muuverna’

16:00 —16:20

Mmuaan KusanoBuh, Axanemuja Bacnurauko-MeAMIIMHCKUX CTPYKOBHUX cTynuja, Kpymesan

»Beposamnoha Kpaweecke ucpe Yp”

16:20 — 16:40

Jejan Bypaesmba, [IpBa exonomMcka mikosa, beorpan

wBaawka mazuja u Kahywa. Ananuza UMO 3a0amaxa”

16:40 —17:00

Cunnma Mo3zeruh, [[1abauka rumuaasmja
Mugomn Iymuh, IpBa Georpancka rumuasuja

wHexku youenu npoonemu y peanuszayuju cpeorbouiKoJCKuUXx mema: Cmenenosdnhe,
Kopenoegarve u eKcnonenyujanna pyukuuja”

17:00 —17:20

Nives Baranovi¢, Odsjek za uciteljski studij Filozofski fakultet u Splitu, Hrvatska
Branka Antunovié-Piton, Fakultet za odgojne 1 obrazovne znanosti SveuciliSte Juraj Dobrila u
Puli, Hrvatska

wRazvoj vizualnog, algebarskog i funkcijskog misljenja na primjeru rastuéeg geometrijskog
uzorka”




1T CEKIlUJA: HAYYHOUCTPA’KUBAYKHU U CTPYUYHU PAJl CTYJAEHATA
12:30 — 15:40 CATH, CAJIA 704/1IV

IIpBu neo: 12:30 — 14:30

IpencenaBajyhu: Kpucruna Muhuh, crynenr Matematuukor ¢akynrera Y HUBEP3UTETA Y
beorpany

12:30 — 12:50

Ilerap hupkoBuh, Yuusepsurer y Humy, [IpupogHo-matemMatndku GaxynTeT
IIpenpar Bophesuh, Yuusepsurer y Humry, [Ipuponno-maremarnuku dakynrer

SHanasxycerme 2paghosa ca 3a0amum cneKmpom nomohy memooe npomenbusux oKoauna’

12:50 - 13:10

Jlazap BacoBuh, Yausepsurer y beorpany, Maremarnuku dakynrer

wAnanuza u npeosuharwe moxka enudemuje COVID-19 vy Penyoauuu Cpouju nomohy
ckpueenux Mapkoewesux mooena’

13:10 — 13:30

Kpucruna MatoBuh, Yausepsurer y beorpany, Marematnuku daxynrer

wIepopmance mooudurxosanux eepzuja Karmarnosoz punmepa y npaherny nokpemmnoz
uuva”

13:30 - 13:50

Mmuomr Muhosuh, Yausepsuret y beorpany, Enekrporexanuku dakynrer
Capa Jla3uh, Yausepsuret y beorpany, Enekrporexunuku ¢akynrer
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y'rnuaj VIMIIy TAIITMOHMX METOJa Ha TeCTOB€ BUIIECIMMEH3MOHE HOPDMAJIHOCTH

IManujen Anexcuh

Ynusepsumem y Leoepady, Mamemamuwru daxysmem
e-mail: danijel_aleksic@matf.bg.ac.rs

Bojama Munomesuh

Ynusepsumem y Leoepady, Mamemamuwrku daxysmem
e-mail: bojana@matf.bg.ac.rs

Ancrpakr. MHOre on CTATUCTUYKUX NPOIEAYPA 3aXTEBAjy MOCTYIHOCT KOMIIETHOT y30pka. CxomHO
TOMeE, y JUTEPATYPHU je IO Cala MPEJIOKEHO MHOTO PA3JIMUYUTAX UMILY TAIIMOHUX METOJAa KOjUMa Ce MpeBa3u-
sna3u oBaj npobaem. MelhyTuMm, nMmmyranuone MeTome MOTY MMAaTH 3HAYAjAH YTHUIA] HA PACIOAETY IOIATAKA
([ 1]). 36or Tora je moTpebHO UCHIUTATH KAKAB j€ YyTULAj UMILY TAIMOHAX METOAA HA CTATUCTUYKE IPOLELyPe
KOj€e 3HAYAjHO 3aBUCE YIPAaBO OJ pacloleje momaTaka. Y OBOM Paly Pa3MOTPEH je YTHUIaj UMILYTAIUOHUX
HA HEKE O] TeCTOBA BUILIECANMEH3MOHE HOPMAJIHOCTHU Hpenoskenux v | 2]. IIpensosken je Meron kanubpanuje
HUBOA 3HAYAJHOCTU 3a TECTUPAE HA IOAANUMA UMIYTUPAHUM DA3HAM METOAAMa UMIIyTalrje, & TeCTUPAHE
y TOM CiIydajy HOKa3aJio ce Kao MONHUje OX HPOCTe aMIlyTaluje.

Kmyune peun: menocrajyhu momamy; uMmoyTanuja; TeCTOBM HOPMAJJIHOCTH; KaaubOpamuja.

Bubaunorpaduja

[1] M.S. Santos, J.P. Soares, P.H. Abreu, H.J. Araujo, J.A.M. Santos. Influence of Data Distribution in Missing
Data Imputation. Conference on Artificial Intelligence in Medicine in Europe, 2017.

[2] B. Ebner, N. Henze. Tests for multivariate normality—a critical review with emphasis on weighted L2
statistics. Springer, TEST?29, 845-892 (2020).

HacraBa maremaruke n3Mebhy ¢opme u cymTuHe

Bojucmas Anzapuh

Mamemamuuru xay6 ,,Avodarm”, Bameso
e-mail: voja.andric@gmail.com

Ancrpakr. Ilum oBor caomnmrema je na ykaske Ha MOCHeANNEe (OPMAJHOT U PENPOLYKTUBHOD MIPUC-
Tylla HACTaBU MaTeMaTWKe M HEJOCTATAaK CYHNITMHCKOI IpMJa3a HacTaBU MaTeMaTHKe KOJjU ce 3aCHUBA Ha
pas3BHjamy MUCAOHUX U JOTMUYKUX (QYHKIVja yUueHUKa. TakBa cUTyanuja 3a IOCJIEIUIy UMa (YHKIMOHAJIHY
MaTeMaTUYKy HEMMCMEHOCT (aju He M caMo MaTeMaTuuky). VIckaszan cras he GUTH NOTKPEIULEH NOKA3UMa
CanpyKaHUM y PE3yJITaTUMa PEJIeBAHTHUX €KCTEPHUX HoMalux M CTpaHuX HCTpaKMBama. Y CAaOIUITenYy he
OUTU peud M O HEKUM IPeNIOo3UMa 32 IPeBa3MIaKeHhe aKTYyeJTHOD CTalA.

Kmyune peun: Hacrasa maremarure; opmanau npuctyn; Penponykrusau npucty.
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Moduli of continuity of harmonic quasiconformal mappings - an overview

Milos Arsenovié

Department of Mathematics,
Belgrade Unoversity

e-mail: arsenovic@matf.bg.ac.rs

Abstract. We give an overview of some older results in the theory of harmonic quasiconformal mappings,
with emphasis on relationship between moduli of continuity of such mappings to the moduli of continuity of the
corresponding restrictions to the boundary. We describe different approaches to the probem and comment on
still unresolved problems in this field of research.

Keywords: quasiconformal maps, harmonic maps, Modulus of continuity.

References
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On Holder continuuty of ()-homeomorphisms

Milos Arsenovié

Department of Mathematics,
Belgrade Unoversity

e-mail: arsenovic@matf.bg.ac.rs

Miodrag Mateljevié
Department of Mathematics
Belgrade University
e-mail: miodrag@matf.bg.ac.rs

Abstract. We prove Holder continuity at the boudanry of a homeomorphism f defined on a bounded domain
Q C R™ with Lipschitz boudary. The homeomorphism f is assumed to belong to certain Orlicz-Sobolev class
and to satisfy a distortion condition near the boundary. We employ a mathod of straighthening the boundary
by means of Lipschitz continuous transformation of coordinates and a careful tracking of relevant quantitave
properties of mappings under such transformation of coordinates. Our result generalizes previously obtained
tesult for the unit ball by Mateljevié¢, Salimov and Sevostyanov.

Keywords: @Q-homeomorphisms, Orlicz-Sobolev spaces, Holder continuity.
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KoMmbOuHaTopmuka — mpuMeHe y HAaCTaBU MaTE€MAaTHUKe Y OCHOBHUM U
cpembUM ITKOoJIaMa

Baamuvmup Baatuh

Mamemamuura eumnasuja, BUIIEP
e-mail: mmcar@gmail.com

Ancrpakr. Yecrto ce mucau na je KomOuraropuka obimact MareMaTuke Koja ce 6aBu camo mpebpoja-

BameM. OBne hiemo matm merasman mperaesn CBUX 0BIACTH KOjUMa C€ KOMOMHATODUKA GaBU:
e npebpajameM ckynosa (Tj. onpebusamem Gpoja eneMeHaTa CKyIOBa);
® MUCIHTHUBAKEM/JOKA3UBAKEM NIOCTOjama (er3ucTennuje) oapehennx KOMOMHATOPHUX CTPYKTYDA;
® KJIACU(UKAIN]OM KOMOMHATOPHUX CTPYKTYPA;
® excTpeMayHUM NpobiaeMuMa (min, max);

e nmpolbiieMrMa KOMOMHATOPHE ONTUMHU3AIj€e U OAroBapajynum ajropurMmMa.

Y mpenaBamy moaceTulieMo ce Ha OCHOBHe koMOmHaTopHe npuHiune. CBe je MIyCTPOBAHO Ca MHOIITBOM
PA3HOBPCHUX IpUMepa U [OKA3aHO je KaKO je TO KOPUIINEHO y HACTaBU MATEMATHUKE TOKOM KODOHE.
Crkpehemo maskmy Ha Hapemny azapecy, Ha kKojoj je Bemko Thuposuh ocraBro MHOmMTBO KOMOUHATOPHUX

MaTepujajia, K0je HaCTABHMWIU MOTY A UCKOPUCTE y PAaLy:

http://geogebra.matf.bg.ac.rs/#courses

Kayune peun: KomObunaropuka; KOMOMHATOPHN MPUHIUIN; €KCTPEMAJIHA TPOOIEMU.

Bubauorpaduja

[1] . CreBamoBuh, B. Banruh, C. Cumuh, M. Rupuh. Huckperna marematuka — OcHOBE KOMOUHA-
Topuke u teopuje rpagosa JAMC, 2008.
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Razvoj vizualnog, algebarskog i funkcijskog misljenja na primjeru rastuéeg
geometrijskog uzorka

Nives Baranovié

Odsjek za uditeljski studij Filozofski fakultet u Splitu
e-mail: nives@ffst.hr

Branka Antunovi¢ — Piton

Fakultet za odgojne i obrazovne znanosti Sveuciliste Juraj Dobrila v Puli
e-mail: bpiton@Qunipu.hr

Apstrakt. Covjek se, zbog bioloskih karakteristika, od svog rodjenja sluzi sposobnostima vizualizacije, koje
postupno napusta kako bi presao na apstraktno misljenje, najprije kroz jezik, a zatim i kroz simbolicki zapis.
Kroz odgovarajuce problemske zadatka moguce je ispreplesti razvoj vizualnog misljenja u svrhu napredovanja
do op¢ih formi te razvoj algebarskog misljenja u svrhu napredovanja do simboli¢kog zapisa, jo§ od primarnog
obrazovanja.

Nadalje, koncept funkcije implicitno se provlaci kroz sve razine matematickog obrazovanja, a posebno se
intenzivno koristi u srednjoskolskoj matematici kroz razlicite vrste funkcija. Njegovo razumijevanje preduvijet je
razumijevanja mnogih drugih koncepata zbog cega se smatra temeljnim matematickim konceptom. Iako je vazan
i ucestalo se koristi, zbog svoje kompleksnosti ucenici koncept funkcije rijetko u potpunosti razumiju i obi¢no ga
koriste na proceduralnoj razini pa nerijetko izostaje razvoj funkcijskog misljenja.

Problemski zadaci s rastu¢im geometrijskim uzorcima na prirodan nacin osiguravaju okruzenje za razvoj ra-
zli¢itih oblika zaklju¢ivanja i razli¢itih strategija odredjivanja opéih formi istog pravila. Time se ciljano razvijaju
i razli¢iti oblici misljenja: od vizualnog, preko algebarskog do funkcijskog misljenja.

Stoga je cilj ovog rada ukazati na ,skrivene” potencijale odabranih problemskih zadataka u procesu ucenja
i poucavanja matematike, posebno u svrhu razvoja vizualnog i algebarskog misljenja, boljeg razumijevanja kon-
cepta funkcije i razvoja funkcijskog misljenja. Na taj nacin, uspostavlja se i ravnoteza izmedju proceduralnog i
konceptualnog znanja te razvoj kreativnosti i divergentnog misljenja. S obzirom da geometrijski uzorak svatko
,vidi” na svoj nacin, dodatno se Zele osvijestiti razli¢ite strategije rjeSavanja problema kao i razli¢iti oblici
zakljucivanja, Sto ¢e biti prikazano i na primjeru jednog istrazivanja s uCenicima srednjih gradskih skola.

Kljuéne reci: Ekvivalentni izrazi, koncept funkcije, generalizacija, vizualizacija, proces rjesavanja problema.
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On tessellations and the Heesch number in large dimensions

Bojan Basié
Department of Mathematics and Informatics, University of Novi Sad
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e-mail: bojan.basic@dmi.uns.ac.rs

Anna Slivkova

Department of Mathematics and Informatics, University of Novi Sad
Trg Dositeja Obradoviéa 4, 21000 Novi Sad, Serbia
e-mail: anna.slivkova@dmi.uns.ac.rs

Abstract. In the first part of the talk, there will be presented some basic notions on tessellations (or tilings),
and the so-called Heesch number of a figure will be introduced, which measures, loosely speaking, how “far” we
can advance toward a tiling of the whole space using the given figure (the greater Heesch number is, we can
advance “further”; and the Heesch number is infinite if and only if the space can be tiled by congruent copies of
the given figure). Probably the most important open problem concerning the Heesch number (called Heesch’s
problem) asks whether the set of all finite values that can be the Heesch number of some figure is bounded from
above (in other words, whether there exists the largest possible finite Heesch number). For almost full 20 years,
the “record-holder” (in the Euclidean plane) had been a figure whose Heesch number is 5, until recently, when
a figure whose Heesch number is 6 has been discovered.

In the secont part of the talk, there will be presented a solution of the d-dimensional Heesch’s problem in
the asymptotic sense. Namely, it will be shown that, if we let d — oo, then there is no uniform upper bound on
the set of all possible finite Heesch numbers in the space E¢; in other words, given any nonnegative integer n,
we can find a dimension d (depending on n) in which there exists a hypersolid whose Heesch number is finite
and greater than n.

Keywords: Heesch number; tessellation; tiling.
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IIpumena muaamuukor coprBepa I'eoredpa y obpamu BekTopa

Panocnas Boxuh

I'umnasuja ”Ceemosap Maprosuh”, Fbezowesa 22, Hoeu Cao
e-mail: radoslav.bozic@gmail.com

Ancrpakr. V3yuaBame BeKTOpa y OKBUPY HACTABHOT NPEIMETa MATEMATUKA IIOUUHE Y IETOM Pa3pery
OCHOBHE IIKOJIE. Y YEHUIM Ce TaAa YIO3HA]y Ca IMOjMOM M OCHOBHUM OCOOMHAMA BEKTODPA, KAO U Ca MOjMOM
Tpancaanuje. /leramHuje n3ydaBame BEKTOPA Ce HACTABJ/hA TOKOM CPEAIOUIKOICKOT obpa3oBama. [Ipakca je
[OKA3aJia Ja yJYEHUIW HEePeTKO MMajy moremiolia y caBianaBamy OBor pesa rpaauBa. CIMYHO Cy IOKa3aja
U WCTpa:KMBama CHpOBedeHa y oBoj obmactu. HapouwmTo je m3pasken mpobiieM moBe3uBama ajrebapcke
1 rpaduyUke perpeseHTalrje BEKTOPa, Ca HArJACKOM Ha BEKTOPCKOM M MEIIOBATOM IPOM3BOLY. Y IoTpeba
IOUHAMUAYKOr corBepa, kao mro je ['eorebpa, omoryhasa na ce BeKTOpU IpeacTaBibajy M NCTOBPEMEHO IIOC-
Marpajy y okBupy aJsrebapcke u rpa¢uuke penpesenranuje. Pan y I'eorebpa 3.1 oxpysxkemy omoryhasa
KBaJWUTETHY BU3yeJM3alujy TpaHCIaunudje, Kao M omepamuja cabupama, OLy3UMama U MHOMKEHa BEKTODa
CKAJIapOM, aJli ¥ BEKTOPCKOL ¥ MEIIOBUTOT pon3Bona. JlnHammuka cBojcTBa oBOT codrBepa oMmoryhasajy ma
ce aHanmsupa Mebhycobra 3aBucHOCT anrebapcke u rpauyke penpe3eHTanrje BeKTopa, Te yTHUIaj IPOMEHe
onpebennx mapamerapa Ha BekTOpe y paBHU U y mnpocropy. Ilpumena mumammdxor cogrBepa je mOrogHa u
ron oHyajH Hacrase. Jlocamamma MCKyCcTBa Cy MOKa3aja Ia JUHAMUYKA BU3YEIU3ANNja MOKE MMATU MO3U-
TUBAH yTUNA] Ha KBAJIUTET 3HAMA YyUIEHUKA y 00JIacTU BEKTOpA.

Kipyune peun: Nunavuuru coprep 'eorebpa; Berropu; Tponrmensmonasnn nprukas.
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Fridmanove jednacine kao dinamicki sistem

Danijela Brankovic¢

Elektrotehnicki fakultet, Univerzitet u Beogradu, Bulevar kralja Aleksandra 73, 11000 Beograd, Srbija
e-mail: danijela@etf.bg.ac.rs

Zarko Mijajlovié
Matematicki fakultet, Univerzitet u Beogradu, Studentski trg 16, 11000 Beograd, Srbija
e-mail: zarkom@matf.bg.ac.rs

Apstrakt. U ovom radu predstavicemo dinamiku ACDM modela univerzuma pod pretpostavkom da se
univerzum sastoji od savrsenih barotropskih fluida koji nemaju medusobnu interakciju. Takode, bi¢e prikazana
odgovarajuca fizicka interpretacija, kao i nove zavisnosti izmedu kosmoloskih parametara.

Kljuéne reci: Fridmanove jednacine; ACDM model; dinamicki sistem.

Anamu3a u npenubame Toka enunemuje COVID-19 y Penyosaumu Cpouju
nomohy ckpuBenux MapkoBJiseBUX Mo Oesia

Jlazap Bacosuh

Mamemamuuru gaxyamem, Ynusepsumem y Beoepady, Cmydenmexu mpe 16, Leoepad
e-mail: pd212006Q@alas.matf.bg.ac.rs

Ancrpakr. Crpusenu Maprosibesu monenu (HMM) jecy BepoBaTHOCHU MOZEIM C& MUPOKOM IPUMEHOM
Yy aHAJM3U CEKBEHIMjaJHUX noxaraka. Dymnyhum na cy reHepaTwBHU IO OpUPOJM, 3HAUYAJHA KM je yjora y
pemasamy IpodieMa HeHaAIIeIaHOT MAIIWHCKOT yUYeHma HaJ BPEMEHCKUM cepujaMa. Y pany cy GpopMupaHuy
u ynopebenn pazmuuntr HMM man cepujama roje mpencrtasmajy Tok enuuemuje COVID-19 y Pemy6aunm
Cpbuju, npu yemy cy obyxBalieHM HAjOCHOBHUjU mOJanu — OPOjEBU HOBO3APasKEHUX, YMPJIUX TOTBP hHermx
mamujeHara U akTUBHUX ciydajeBa. HampaBimeHn Momenu yCIENmIHO Aesle emuIeMujy IO ¢asama: Ha Tajace,
mpeMa aKTUBHOCTH BHPYyCAa, IpeMa CTaOUIHOCTU eIUIEMUjCKe KPUBe, Kao U IpeMa APYTUM CPOTHUM KPHU-
repujymuMa. lobujeru pe3yiaraTtu MOI'Y Ce TYMadYWTH KaKO YONINTEHO, Y KOHTEKCTY ONuUca U npeasudlama
TOKa eNuAeMUje, TAaKO M HEIITO KOHKPETHHje, HIP. y KOHTEKCTY INIAaHUPama NPOTUBENUIEMU]CKAX MEPA.

Kmayune peum: ckpusern Maprosmesn momemu (HMM); emmmemmja COVID-19; enmmemwmomomkn

MOOEJIN; HEHAAIJICJAHO MAIIMHCKO Yy4Y€Hme.
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Hyperbolic knots, right-angled Coxeter groups and ideal polyhedra

Andrei Vesnin

National Research Tomsk State University, Tomsk, 63450, Russia
Sobolev Institute of Mathematics SB RAS, Novosiibirsk, 630090, Russia
e-mail: vesnin@math.nsc.ru

Abstract. We will discuss geometric structures on knot and link complements in sense of [1]. Following
Champanenkar, Kofman and Purcell we say that a link L C S® is said to be right-angled if a manifold S® \
L equipped with a hyperbolic structure can be decomposed into right-angled polyhedra. The well-known 2-
component Whitehead link and the 3-component Borromean rings link are both examples of right-angled links.
Their complements can be decomposed into one and two copies of an ideal right-angled octahedron, respectively.

The method from [2] admits to construct right-angled links corresponding to index four subgroups of groups,
generated in faces of ideal (all vertices are ideal) right-angled (all dihedral angled are 7) hyperbolic polyhedra.
As a corollary of the famous Andreev’s theorem, an ideal right-angled polyhedron is determined by its 1-skeleton
uniquely up to isometry.

We will discuss volumes of ideal right-angled hyperbolic polyhedra. There will be presented volume upper
bounds depending of number of vertices [3]. Moreover will discuss how these studies of volumes are connected
with some conjectures about hyperbolic knot and graph invariants.

Keywords: Lobachevsky space; knots and links; ideal polyhedra.
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MeTona npoMeHJBUBUX OKOJIMHA 3a a3y KJIacTepOBaH-€ Ha KOMIIJIEKCHUM
MpekaMa OONTUMU3ANnujoM a3y MO Iy JIapPHOCTU

Punun Bunojesuh

Mamemamuwrku daxyamem, Ynusepsumem y Leoepady
e-mail: filip_vidojevic@matf.bg.ac.rs

Iyman [lamuh

Paxyamem opeanu3aUUOHUT HayKa, YHusepsumem y Beozpady
e-mail: dzamic.dusan@fon.bg.ac.rs

Muwupocaas Mapuh

Mamemamuwru daxyamem, Ynusepsumem y Beoepady
e-mail: maricm@matf.bg.ac.rs

Ancrpakr. Ilorpeba 3a kiacTepoBameM ce jaBjba y PA3indUTAM 00JaCTUMA IIOYEB OJ AHAJIN3E COIW-
jaJIHUX Mpeska M MACHTUGUKAIVje 3ajelHuIa y HBUMa Ia IO aHajr3e MeTaboImykuX Mpeska u onpebuBama
¢yurmuje nporensa. [Ipobiaem onpebuBama kiracrepa y Mpexku, IpY YeMy jeIaH YBOP MOKE JEJINMIYHO IPU-
nagaru Behem Gpojy kiacrepa, HasuBa ce (asu (mpeknanajyhe) kracrepoBame Ha Mpexu. Y OBOM pamy
IpeaIosKeHa je HOBa MEeTOna IPOMEHJ/LMBUX OKOJIMHA 33 (a3u KiacTepoBame Ha Mpexu. Merona onrumunsyje
¢asu mMomymapcHoT, Hajuemhe kopumheny mepy 3a oapebuBame kBanmmrera mpeknamajyhux kmacrepa.
JlokanHa mperpara je MMINIEMEHTHpaHa KOpumhemeM ajaropurMa 6p3e MakCuMu3anyje Gpa3m MO Ly IapHOCTH
KOju mrepaTuBHO HobosmmaBa Tekyhe pememe kopucrtehn popmyny 3a makcumasHo nosehame ¢asn momy-
JIADHOCTHU y CBAKOM KODakKy. Y HUY AaJber NMOOOoJbIIama pememna y (pa3u pa3MplaBama NMINIEMEHTUPAHe
Cy pa3nuynTe OKOJIMHE 3aCHOBHAHE HA IIPEMeITamy uBopoBa m3Mebhy kimacrepa. 3a TecTUpame METOAE KO-
pumhene cy 3axapujeB kapare kiy6 u Amepuuru kosey ¢yndas uHCTaHne. [IpeIuMUHADHU PadyHADPCKUA
EKCIEPUMEHTU IMOKa3yjy [a HOPEeIIOKeHA MeTOHa MPEeBa3Wia3u JIOKAJHE MUHUMyME KOoje ajropuraMm Op3e
MaKCUMU3aluje BP0 GP30 JOCTUTHE.

Kayune peun: ®aszu knacrepoBame; ®azu monynapuoct; Merona mIpoOMEHBUBUAX OKOJIMHA.

Bubaunorpaduja
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Baamka maruja u Kahyma. Aumanuza MO 3amaraka

Iejan Bypnema

IIpsa exonomcra wrkona, Llemumwcka 5-7, Leozpad
e-mail: dvurdelja@sbb.rs

Ancrpakr. Ilpukazahemo pememe jemmor zamatrka ca MMO onpskame y Pymymuju 1960. romune u
pememe jenuor 3amarka ca MMO onpskane y Byrapckoj 1966. ronuse.

Tekcr 3amatka ca UMO oapskane y Pymynuju raacu: Pemuru Hejenaauuny

422

1- vz r 1)

Tercr 3anatka ca MO onp:xane y Byrapckoj rmacu: Ha mareMaTuykoM TakMUYEHY NOCTABJHEHA CY

< 2z +9.

Tpu npobiema A, B u C. IIBagecerner ydyecHuKa cy pemuau 6ap no jemad mpobisem. O CBUX KOjU HUCY
peumiu npobiem A, onu koju cy pemwniau npobieMm B cy Qymnio 6POjHUjU HEro OHU KOjU Cy PEIInaiu Ipobiem
C'. Bpoj yuecuuka koju cy pemmiu mpobiem A 6uo je 3a jeman Behu ox 6poja yuyecHUKa KOju Cy 3ajeqHO ca
A pemmiu 6ap jour jenan mpobieM. 3ajeqHO ca yUEeCHUIIMMA KOjU Cy PENIMIN CaMO jenaH mpobeM, IMOJTOBUHA

HUje pemmia 3anatak A. Konmuko mux je pemmio camo 3amatak B7

Estimates of distance and gradient for positive pluriharmonic functions in the unit
polydisc in C”

Jelena Gajic¢

Faculty Of Natural Sciences and Mathematics, University of Banja Luka, Republic of Srpska
e-mail: jelena.gajic.mm@Qgmail.com

Abstract. We prove Schwarz-Pick lemma for strictly positive pluriharmonic functions in the open unit
polydisc in C". We give various estimates for positive pluriharmonic functions defined in D™. These estimates are
in terms of natural metrics on D™. The method we employ was developed by M. Mateljevi¢ and his collaborators,
(see [ 1].) In ([ 2]) the author gives an estimate of the distance for pluriharmonic functions from any complex
manifold to a proper open interval of R. We will give a direct proof for pluriharmonic functions in the unit
polydisc. An estimate on the M—invariant real gradient of bounded pluriharmonic functions in the unit ball in
C™ can be found in ([ 3].) All our estimates, both on distance and gradient are sharp. In the case of a gradient

an extreme function is given.

Keywords: pluriharmonic functions; Kobayashi distance; Schwarz-Pick lemma
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Extreme Values of Moving Averages and Missing Observations

Lenka Glavas

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

Pavle Mladenovié

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

Abstract. We investigate maxima in incomplete samples from the stationary random processes (X, )n>1,
that are given by X, = > 2 %iZn_i, where Z,, n € Z, is a sequence of i.i.d. random variables with regularly
varying balanced tails, i.e. P{|Zo| > ¢t} =t~ *L(t), t > 0, for some a > 0 and a slowly varying function L, and
P{Zy > t} ~ pP{|Zo| > t}, P{Zo < —t} ~ qP{|Zo| > t}, as t — oo, p+ q = 1, where (¢;)i>0 is a sequence of
real numbers satisfying the condition "5 || < co. The stochastic processes of the given type appear, for
example, as stationary solutions of the stochastic difference equations that determines AR and ARMA processes.
Heavy tailed distributions have been applied in different areas such as internet traffic, insurance and finance,
hydrology, random graphs, population size, etc.

The observed and non-observed random variables in the process (X,)n>1 considered are determined by a
deterministic 0—1 sequence (¢;)i>1. The class of limiting distributions of the random vector whose components
are the maximum of the first n terms and the maximum of the observed random variables among the first
n terms of the sequence (Xn)n>1 is determined. The limiting distribution is considered as a function of the
sequence (¢;)i>1. The proof requires a non-trivial combination of the point process theory and combinatorics.

Keywords: Extreme values; moving averages; heavy-tailed innovations; missing observations; point processes.
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Precizno odredivanje parametara planete WASP-60b iz fotometrijskih posmatranja

Vinka Daki¢

Matematicks fakultet, Univerzitet u Beogradu, Studentski trg 16, 11000 Beograd, Srbija
e-mail: dakicumall@gmail.com

Marko Grozdanovié

Matematicki fakultet, Univerzitet u Beogradu, Studentski trg 16, 11000 Beograd, Srbija
e-mail: galaktika.m96@gmail.com

Lana Ivkovié

Matematicks fakultet, Univerzitet u Beogradu, Studentski trg 16, 11000 Beograd, Srbija
e-mail: lannaivkovic@gmail.com

Natalija Mladenovié¢

Matematicki fakultet, Univerzitet u Beogradu, Studentski trg 16, 11000 Beograd, Srbija
e-mail: nm.mladenovic@gmail.com

Ivan Petras

Matematicki fakultet, Univerzitet u Beogradu, Studentski trg 16, 11000 Beograd, Srbija
e-mail: petras.ivan99@gmail.com

Marko Radeta

Matematicki fakultet, Univerzitet u Beogradu, Studentski trg 16, 11000 Beograd, Srbija
e-mail: markoradeta@gmail.com

Srdan Randelovié

Matematicki fakultet, Univerzitet u Beogradu, Studentski trg 16, 11000 Beograd, Srbija
e-mail: srdjan99nbg@gmail.com

Apstrakt. Jedan od osnovnih nacina za detekciju ekstrasolarnih planeta i ispitivanje njihovih osobina je
tranzit planete preko zvezdanog diska. Pri tranzitu dolazi do smanjenja sjaja zvezde, te se fotometrijskim sni-
manjem krive sjaja u razli¢itim filterima i njihovom analizom mogu odrediti parametri sistema. U ovom radu
¢emo prikazati istrazivanja sistema zvezde WASP-60 i njene planete WASP-60b, koje su na predlog Drustva
astronoma Srbije, nazvane Vlasina i Morava od strane Medunarodne astronomske unije.

Tranzit planete WASP-60b je posmatran tri puta do sada. Prva dva posmatranja su vrsena u Harris B
filteru i dobijeni parametri su medusobno uskladeni, ali nijedno od ovih posmatranja nije vrieno tokom celog
tranzita. Poslednje posmatranje je potpuno i vrieno je samo u Cousin I filteru, no dobijeni parametri znac¢ajno
odstupaju od ranije odredenih. Posmatranje u razli¢itim filterima sa ve¢im teleskopom omoguéava da se dobije
kvalitetnija kriva sjaja, te bi se njenom analizom mogli preciznije odrediti parametri zvezde WASP-60 i planete
WASP-60b. U ovom izlaganju ¢emo kratko predstaviti dosadasnja istrazivanja sistema Morava-Vlasina, kao i
nas naucnoistrazivacki projekat u okviru kojeg smo tokom tri posmatracke noé¢i posmatrali navedeni sistem u I i
B filterima, pomo¢u 1.4m-teleskopa Milankovié na Astronomskoj stanici Vidojevica. Takode, prikaza¢emo prve
rezultate i dalje planove za analizu podataka.

Kljuéne reci: ekstrasolarne planete; tranzit; fotometrija.
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Local rigidity for parabolic affine actions

Danijela Damjanovié

Royal Institute of Technology, Stockholm, Sweden
e-mail: ddam@kth.se

Abstract. I will describe the new result which provides local smooth classification for large classes of
parabolic affine abelian actions on the torus. It is in the spirit of the classical Moser’s result for Diophantine
circle translations. Unlike Moser’s KAM result (which has its version for commuting circle diffeomorphisms) here
we have a dichotomy: either the action is locally rigid under certain Diophantine conditions, or the action has a
rank one factor. So smooth classification of perturbations for parabolic affine actions is genuinely a higher-rank

phenomenon. This is joint work with Bassam Fayad and Maria Saprykina.

Cosmological Solutions of a Nonlocal Gravity Model

Ivan Dimitrijevic

University of Belgrade, Faculty of Mathematics,
Studentski Trg 16, 11000 Belgrade, Serbia
e-mail: wand@matf.bg.ac.rs

Abstract. A nonlocal gravity model
S = ﬁ /(R “ 9+ (R — 4M)F(O)(R — 4A))v/=gd*z

is introduced, and several exact cosmological solutions are presented. The first solution mimics properties similar
to an interference between the radiation and the dark energy, while the second one is a nonsingular time
symmetric bounce. Moreover, we investigate other possible exact cosmological solutions and find some in nonflat
space. Used nonlocal gravity dynamics can change background topology. To solve the corresponding equations
of motion, we first look for a solution of the eigenvalue problem C(R — 4A) = g(R — 4A).

This talk is based on joint work with B.Dragovich, Z.Rakic and J.Stankovic.

Keywords: nonlocal gravity; cosmological solutions; cosmological constant; dark energy.
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On compactness of classes of solutions of the Dirichlet problem with restrictions of
the theoretics-set type

Oleksandr Dovhopiatyi

Zhytomyr Ivan Franko State University
e-mail: Alexdov1111111@gmail.com

Evgeny Sevost’yanov

Zhytomyr Ivan Franko State University; Institute of Applied Mathematics and Mechanics of NAS of Ukraine, Slavyansk
e-mail: esevostyanov2009Q@Qgmail.com

Abstract. Consider the following Cauchy problem:
=) Iz, (1)

limRef(()=(z)  VzedD, (2)

where ¢ : 9D — R is a predefined continuous function. In what follows, we assume that D is some Jordan

domain in C.

Let D be a domain in R", n > 2, and let ,, be a volume of the unit ball in R". We say that a function
1 : D — R has a gurnume mean ocyuaramuon at a point zo € D, write ¢ € FMO(xo), if

lim sup
es0  Sdpen

/\wmf%wmm<w, (3)

B(zo, €)

where

_ 1
b= [ @ dnG).

B(zo,¢)

Let M(z) C D, z € C be some system of sets (that is, for each zo € C the symbol M(zo) denotes some set
in D). Denote by MMy the set of all complex measurable functions u : C — D, such that u(z) € M(z) for almost
all z € C.

We fix a point 2o € D and a function ¢. Let M(z) C D, z € D, be some system of sets. Let §o, 1,2, (D)
be the class of all regular solutions f : D — C of the Dirichlet problem (1)—(2), which satisfy the condition
Im f(z0) = 0 such that p € My, We define a function Qar(z) by the relation

1+ qum(z)
= —, qm(2)= sup |V, 4
= an(2) (2) VEM(Z)I | (4)

Qum(2)

and we consider that Qn(z) =1 for z € C\ D.

Theorem.Let D be a simply connected domain in C, and let ¢ be a continuous function in (2). Let M(z),
z € D, be a family of convex compact sets, and let Qs be integrable in D and satisfies at least one of the following

conditions: either Qu € FMO(D), or
)
dt

tqn,, (1) - )
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for any xo € D and some do = 6(xo) > 0, where qu,, (t) = = [ Qu(zo + te'®) df. Then the family Fp a1,z (D)
0

is compact in D.

Keywords: Quasiconformal mappings, Dirichlet problem, Beltrami equation.

A sense preserving Sobolev homeomorphism with negative Jacobian almost
everywhere

Luigi D’Onofrio
University of Napoli Parthenope
e-mail: luigi.donofrio@Quniparthenope.it

Abstract. For every 1 < p < % we construct a Sobolev homeomorphism f € WP([—1,1]*,[~1,1]*) such
that f(x) = x for every & € 9[—1,1]* but J; < 0 a.e.. This is a joint work with D.C. Campbell and S. Hencl.

Keywords: Mappings of finite distortion; Sobolev homeomorphism; Degree theory

Dynamics of extremal polynomials, Painleve VI equations and isoharmonic
deformations

Vladimir Dragovié¢

University of Texas at Dallas, USA
e-mail: vladad@turing.mi.sanu.ac.rs

Abstract. The talk is based on interrelations between integrable billiards, extremal polynomials, Riemann
surfaces, potential theory, and isomonodromic deformations. We discuss injectivity properties of rotation and
winding numbers. We study dynamics of Chebyshev polynomials on several intervals and introduce a notion of
isoharmonic deformations. We study their isomonodromic properties and formulate a new class of constrained
Schlesinger systems. We provide explicit solutions to these systems. The talk is based on joint results with

Vasilisa Shramchenko, including work in progress.
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Erzornunmu cuMniekroMop$u3MM 1 KOHTAKTHA OejcTBa Kpyra

Iyman IpoOmax

Ywueepszumem y Leozpady

Mamemamusru paxyamem
Cmyodenmexu mpe 16, 11158 Geozpad
e-mail: dusan_drobnjak@matf.bg.ac.rs

Wrop ¥Ymapesuh

Ynuseepsumem y Leoezpady
Mamemamuuru paxyamem
Cmyodenmeru mpe 16, 11158 Geozpad

e-mail: igoru@ematf.bg.ac.rs

Ancrpakr. Erzornunn cumMmiekroMop(u3My Cy CUMILIEKTOMOP(MU3MU KOjU HUCY W30TOIHU WIEHTIY-
HOM IIECJIMKABAKY KPO3 CHUMILICKTOMOD(M3ME Ca KOMIAKTHUM HOCAYEM. 3a Pa3iIuKy OJ HUXOBUX AHAJOra
y TJIATKO] KaTeropuju (er3oTudHux mudeoMopusama) BPIO MAJO Ce 3HA O €r30TUYHUM CUMILIEKTOMOD-
du3MEMa CTaHZApAHE CHUMILIEKTHYKe jonte B>" y BummM muvensumjamva. Ha mpumep, Huje TO3HATO Ha Jn
€r30TUYHHA CHUMINIEKTOMOD(U3MH yOIIITE IOCTOje Ha B> 3a n > 3. Ilakte, HUje HO3HATO HU 4 JIH IOCTOjI
er30TUYHEN audeoMopdusaM JIONTe AUMEH3HUje Oap 6 KOju ce MOXKe pPeaM30BATU KO CHMILICKTOMOD(HU3aM.

Kopucrehu merone ®mopose teopuje morazahemo na HemocTojame €r30TUYHUX CHUMILIEKTOMOD(UI3aMa
Ha CTAHIADIHO] CHUMILICKTHYKO] JonTy B2" MMIIHIMpA IPUINIHO CTPOTY TOMOJIONIKY PCCTPHUKIM]Y Ha CIIO-
GO IHIM KOHTAKTHIM [ICjCTBUMA KPYTa CTaHZapmHe KouTakTHe cdhepe S2" !, Ilokasahemo takobe u amasorso
tBpheme 3a JInyBuaoB mOMEH M KOHTAKTHA [EjCTBA KPyra Ha HEeFOBOj I'DAHUNM.

Kipyune peun: ersormyHm CUMIIEKTOMOP(M3MHU; KOHTAKTHA [€jCTBA; IPyNa Kilaca CUMIIIEKTUYIKUAX

IIeCJIMKaBamba
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Tectn momenT Dirichlet-oBux L-¢yHEKNMja Ham pamuoHATHUM (YHKIVjCKIM
noJEMMa

T'opan bamkosuh

Mamemamuxu gaxyamem, Yrnusepsumem y Leoepady, Cmydenmeru mpe 16, 11000 Beozpad, Cpbuja
e-mail: djankovic@matf.bg.ac.rs

Ilparan Horwuh

Mamemamuvxu gaxyamem, Yrnusepsumem y Leoepady, Cmydenmceru mpe 16, 11000 Beozpad, Cpouja
e-mail: dragan@matf.bg.ac.rs

Ancrpakr. Pacnmonmena mpocrux OpojeBa je OMPEKTHO YCJIOBJLEHA DACIOLEIOM Hysa, a IOCPENHO U
pacmogenoMm BeawmuuHe Dirichlet-oBux L-¢yuknuja Ha kpurnanoj muauju R(s) = 1/2. 3aro je npoyuasame
MOMeEHATa OBUX (YHKIMja, Tj. BAXOBUX CPENHUX BPEJHOCTH y HEKUM JNOOpO meduHUICAHUM (aMuimjama
jemaH On K/bYUYHUX NIUJ/FEBA aHAJUTUYKe Teopuje OpojeBa. Ca mpyre crpane, mOMONy meopuje caywajHus
mampuya (KOja je OPUTMHANHO pa3BUjeHA 3a moTpebe (Qu3MKe) Cy TEK y HOCIEOH0] HeneHrju XX BeKa
M3BeIEHE XUIOTE3€ 38 aCUMITOTUKY MOMeHaTa L-(yHKuMja y paznuunTuM GaMuinjama, Kaaa T3B. KoHOyKmop
L-¢yurnuje pacre.

Ha oBom mpemasamy hemo pasmoTrpuTry aHajgorHa NUTama HAJ PAMOHAJHUM (YHKIVjCKAM MOJLAMA
Fq(t), rme je Fy romauno mome. Duhie mpencrasmena acuMnToTcka (Gopmysna 3a mectr MomeHnT Dirichlet-

oBux L-dyHEIU]ja HAL (YHKINjCKAM ITOHUMA ODIUKA

rogq 1
Z Z /o L<§—|—zt,x>

Q mommuar x (mod Q)

deg Q=d X Hemapan
27
log q

NPUMUTUBHU
Kao MHTerpanuja 00 KPUTUYHOM KPYTY KOJjU je aHaAJOr KPUTUYHE JIMHUje, NOK je CyMaluja 10 MOHWYHUM

6
dt 9 2d

21/ logq ~

kan crenel nonuaoMa d — co. Ose L-pyuruuje cy

-IIepuoJguvHe, I1a Ce ropmwa I/IHTerLII/Ija MOKE BUOECTU

HOJIMHOMHUM MOIyJIuMa () ¥ HBUXOBUM IPUMUTHBHUM KapakrepuMma aHasor Bombieri-Bunorpanos cymanuje
3a Dirichlet-oBe L-¢pyurmuje manx nomem Q.

Ilobujenn pesynTar je carjacaH ca XUIOTe3aMa M3 TeopHje CIydYajHUX MATPUIa U IPEACTABILA AHAJIOT
HaJ (QYHKIUjCKAM HOJbuMa pedyirara | 1] Han momem Q, mpu uemy je omeHa 3a I'DEMIKY y ACUMITOTCKO]
¢opmynn y ciaydajy (QYHKIUjCKAX IOJba omrpuja Hero Hazx Q.

Kmyuane peun: Dirichlet-oBu kapakrepu n L-pyurnuje; Teopuja cayuajaux marpuna; $yHKIN]CKO MOKbE;

Mowmentu L-¢pyurmuja; Hayes-oBu kapakrepu u L-dyHKIHT]jE.

Bubaunorpaduja

[1] J. B. Conrey, H. Iwaniec, K. Soundararajan. The sixth power moment of Dirichlet L-functions. Geometric
and Functional Analysis, 2012, 22, 1257 - 1288.

[2] G. Djankovié¢, D. Doki¢. The sixth power moment of Dirichlet L-functions over rational function fields.
Preprint.
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Heke peanne xunepnospmu 6su3y Kesepose muorocrpykoctu S? x §?

Munom bHopuh

Mamemamuwru daxyasmem
e-mail: milosdj@matf.bg.ac.rs

Ancrpakr. Bausy KenepoBe MEOrOCTpYKOCTI IPEACTABILA]Y KIACY CKOPO XEPMUTCKUX MHOTOCTPYKOCTH
unju je koBapujanTHU n3BoA G = V.J CKOPO KOMIIEKCHE CTPYKTYPE KOCOCHUMETPUYHO BEKTOPCKO IIOJbE, Ha
Kao TaKBe IpPeACTaB/bajy youmreme KemepoBux mHorocrpykoctu. Csaka Gin3y KesmepoBa mMHOrocTpykoct
y mumen3uju 2 u 4 je Keaeposa, na npBu npuMepu cTporo 6amu3y KeaepoBux MHOMOCTPYKOCTH IIOCTOj€ TEK
y mamensuju 6. IocToje caMo 4eTWpy IIeCTOIMMEH3MOHE XOMOTeHe Omu3y Kemepose muorocrpyrocri: S°,
S* x 3, CP?, F12(C?), npu yeMy cy mOCTemEC TPH MHOTOCTPYKOCTH CHAGICBEHE METPUKAMA KOjE HUCY
craggapage. O muorocTpykocTr S® U HEHNM 110 IMHOTOCTPYKOCTHAMA, HOCTOjI MHOIITBO JATEPATYDE, HOK CE
HOCTeNmUX TOIMHA AKTUBHO 3ydasa u mpomssosn chepa S* x S3, ca cBojom 6musy KemepoBonM cTpyKTypOM.
ITopen ckOpo KOMILIEKCHE CTPYKTYyPe J, OBa MHOTOCTPYKOCT MOCEIYje U CKOPO MPOAYKT CTPYKTYpy P, Koja
AHTUKOMYTHPa Ca CKOPO KOMIUIEKCHOM CTPYKTypoM. Tarobe, Ha 0BOj MHOrOCTPYKOCTH HOCTOje ABE MHTEPE-
CaHTHE KJAcCe BEKTOPCKUX II0Jba, T3B. P—CHUHIyJapHa BEKTOPCKA MOJ/bA, AeYUHMCAHA IO yrJexy Ha CIMYHA
BEKTOPCKa IMOJba Ha KOMIUIEKCHO] kBagpuim Q. OBa BekTopcka mosma X Mory Outu P—wusorponna wuiu
P—raaBHa, y 3aBUCHOCTHU OX AuMeHbnje auctpubyumje D = span{X, JX, PX, JPX}. YKOIuKO 3a je IMHUYIHO
HOPMaJIHO BEKTOPCKO 0Jbe XUIEPIOBPIIM HAMETHEMO YCJIOB Ia je P—CuHryaapHo, qo6ujaMo JeJUMUYHY WU
HOTIYHY KIacuuKamujy TaxBux xumepmospim ox S° x S3.

Kipyune peum: 6;5m3y KenepoBa MHOrOCTPYKOCT, XAIIEPIOBPIL, P-CHUHIYJIAPHO BEKTOPCKO II0JbE, CKOPO

KOMILJIEKCHA CTPYKTypPa, CKOPO IPOIYKT CTPYKTYpa

Bubauorpaduja

[1] M. Djori¢, M. Djori¢, M. Moruz. Real hypersurfaces of the homogeneous nearly Kihler S* x S* with
‘P—isotropic normal, Journal of Geometry and Physics 160, 2021

[2] M. Djori¢. Hypersurfaces of homogeneous nearly Kihler S* x S* whose normal vector field is P—principal,
Mediterranean Journal of Mathematics 18, 251, 2021

[3] Z. Hu, Z. Yao. On Hopf hypersurfaces of the homogeneous nearly Kahler S x S®, Annali di Matematica
Pura ed Applicata 199, 2020, 1147-1170
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Verovatnocéa Kraljevske igre Ur

Milan Zivanovié¢

Akademija Vaspitacko-medicinskih strukovnih studija, KruSevac
e-matl: mzivanovicQuaspks.edu.rs

Apstrakt. Kurs verovatnoce i statistike se izuc¢ava na kraju srednjoskolskog matematickog obrazovanja.
Zbog preokupiranosti predstojeéim zavrsnim ispitom i pripremama za prijemne ispite ucenici sa manje entuz-
ijazma pristupe izucavanju ovih sadrzaja. Stoga je pred profesorima ozbiljan problem da podignu motivaciju
ucenika za ucenje. To se uobicajeno postize kroz aktuelne primere iz realnog zivota i korelacijom sa drugim nas-
tavnim, ali i vannastavnim oblastima. Kako je teorija verovatnocée nastala iz prakti¢nih problema hazarderskih
igara analiziranje problema vezanih za igre uopsSte moze znacajno zainteresovati ucenike. Kroz predstavljanje
zanimljivih igara starih civilizacija moguce je uspostaviti korelaciju sa istorijom §to moze podstac¢i ucenike na
dodatna istrazivanja. U ovom radu ¢e biti opisana Kraljevska igra Ur, najstarija igra na tabli. Prezentova¢emo
u GeoGebri modelovanu verziju ove igre sa web adrese https://www.geogebra.org/m/aksgudv?. U matematickom
delu rada ée biti reseni neki problemi teorije verovatnoce vezani za Kraljevsku igru Ur.

Kljuéne reci: Verovatnoda; Igra; GeoGebra

Bibliografija

[1] F. Irvin. On the Royal Game of Ur. British Museum Press, London, 2007, 16 - 32.
[2] J. Kecki¢é. Matematika sa zbirkom zadataka za 4. razred gimnazije. Zavod za udzbenike, Beograd, 2016.
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Metona KOHAUHUX PAa3J/IMKa 32 JIMHEAPHY BUIIEUJIAHY jeTHAYUHY
cy6mdysuje

Cannpa sKusanosuh

Mamemamuwru daxysmem, Ynugepsumem y Leoepady, Cmydenmcexu mpe 16, 11000 Beozpad
e-mail: sandra@matf.bg.ac.rs

Anercannpa Henuh

Mamemamuwru daxyamem, Ynugepsumem y Leoepady, Cmydenmcexu mpe 16, 11000 Beozpad
e-mail: adelic@matf.bg.ac.rs

Sopumna Munosanosuh Jeruuh

Paxyamem 3a zpadumencku menaumenm, Yrnusepsumem Ynuon-Hurxona Tecaa, Hapa Aywana 62-64, 11000 Geozpad
e-mail: zmilovanovic@unionnikolatesla.edu.rs

Ancrpakr. Jennaunna cyOnndysuje HacTaje U3 KIacHdHe AU(Y3UOHE jeJHAUMHE 3aMEHOM IIPBOT M3BOAA
IO BPEMEHCKO] IPOMEHJLMBO] M3BOIOM DPA3JOMJILEHOr pema «, rae je a € (0,1). V3 reopuje Ppparmmonor
pauyHa uzasojunu cmo nedmaunuje Puman-Jluysunosor u KamyroBor m3Boma pas3inoMiseHOT pela U BUXOBE
ocHOoBHe ocobure. OBIe CMO Da3MOTPUWIM JIMHEADHY BUIIEWIAHY jeqHadunHy cyOnupysuje ca roeduiujeH-
TOM KOju caap:ku cuHryiaapuy lwmparoBy muctpubyimjy. [locraBuiu cMo modeTHO-rpaHUYHM TpOOIEM 3a
OBAKBY jeIHAUMHY KOjU Ce UeCTO y JUTEPTYypU O3HAauaBa Kao npobisiem ca mHTepdejcom. IIpencrasmena je
canaba popmyrnanuja npobiema Koju uma ciabo pememe y npocropy CobosmeBa oxrosapajyher tuna. latu
Cy (YHKIMOHAJHU IPOCTOPU KOJjU CYy O MHTepeca 3a IOCMaTPaHU 33aJaTaK, MOCEOHO IPOCTOPU (yHKIUja
ca M3BOAUMA pAa3JIOMJbeHOT pena. VI3BpimeHa je muckperusanuja 3alaTKa ¥ YBEAEHU AHAJIOTHU IIPOCTODPU
IUCKPETHUX ¢yHKnuja. VIMmiaunmurHAa oudepeHNUjcKa CXeMa, 3aCHOBAHA HA METONNM KOHAUHUX DAa3JIUKa je
crabunHa 1 narta je ouneHa Op3uHe KOHBeprenunuje. Hymepuwuxkum nmpumepoM cy IOka3aHU DOOUjeHH TeOpPU-
JCKU pe3yaTaTu.

Komyune peum: usBomu pas3noMibeHOT pena; ci1abo peleme; AU(pepeHnUjcka cxeMa; CTAO0MIHOCT,

KOHBEPIeHIrja.

Bubaunorpaduja

[1] A. Delié, S. Zivanovié, Z. Milovanovié Jeknié. A finite-difference scheme for a linear multi-term fractiona-
in-time differential equation with concetrated capacities . International journal of numerical analysis and
modeling, 2021, 18, 265 - 286.
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Critical values of inner functions

Oleg Ivrii

Tel Aviv University, Israel
e-mail: writ@tauer.tau. ac.il

Abstract. An inner function is a holomorphic self-map of the unit disk such that for almost every 6 € [0, 27),
the radial limit lim,_1 F(rew) exists and has absolute value 1. Inner functions have traditionally been studied
in terms of their zeros. This approach leads to Beurling’s invariant subspace theorem, which is one of the
cornerstones of modern function theory. One can also study inner functions in terms of their critical points. In

this talk, we will take a third route and study inner functions from the perspective of their critical values.

Internal logic of Probabilistic Systems

Nebojsa Ikodinovié

Faculty of Mathematics, Belgrade
e-mail: ikodinovic@matf.bg.ac.rs

Abstract. Probabilistic (modal) propositional logics (LPP) provide an internal, local perspective on probabil-
ity systems, such as Markov processes, Harsanyi spaces (game theory), Aumann spaces (economics), Coalgebras
over measurable spaces, Transition systems, Bayesian nets (artificial intelligence) etc. Rather than standing
outside a probability system, LPP formulas are evaluated inside the system, and consequently, LPP languages
offer a natural framework for describing ‘dynamic’ aspects of the corresponding random processes. The main
difficulties associated with development of a strongly complete axiomatization come from non-compactness of
semantical consequences, as well as from an infinitary nature of o-additivity. We shall outline some key steps
in developing a very general infinitary probabilistic propositional logic LP P4, where A is a countable transitive
set, mostly an admissible set. The primary emphasis will be on combining logical methods to construct weak
models, and (nonstandard) measure-theoretic techniques to obtain strong models from weak ones.

Keywords: Probability logic; Markov process.
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Simulacija analitickog rjesenja za topografske talase primjenom bazena oblika
rotacijskog paraboloida u okruzenju Matlab

Zoran Jasak

FINRA Tuzla Mitra Trifunovica Uce br2 75000 Tuzla
e-mail: jasak.z@bih.net.ba

Elvir Caji¢
Finra Tuzla-Elektrotehnicka skola Tuzla , Mitra Trifunovica Uce br2 75000 Tuzla
e-mail: ecajic86@gmail.com

Apstrakt. Rad predstavlja simulaciju analitickog rjeSenja za topografske talase uz generisanje bazena oblika
rotacijskog paraboloida. PodeSeni parametri se nalaze u koordinantnom sistemu radijalno i ugaono. Za prim-
jer parametara topografskog polozaja uzet je juzni Jadran.Iscrtani su topografija bazena, disperzivna funkcija,
crtanje u vremenu strujne funkcije transporta, za odredeni mod. Odreden je broj ¢vornih dijametara te broj
¢vornih kruznica.Od fizickih parametara prikaza bazena definisani su poluprecnik bazena u kilometrima, Cori-
olisov parametar, prostorni korak radijalni i ugaoni te prostorna mreza, nakon Cega je iscrtana topografija
bazena.Odabir moda za slikovni prikaz topografskog talasa izvrSen je prema sumi Gausovog hipergeometrijskog
reda te je prikazana radijalna zavisnost, kruzna frekvencija, period, vremenski korak,vremenska petlja,ugaona i
vremenska zavisnost te kao rezultat tih parametara iscrtana je izolinija strujne funkcije.

Kljuéne reci: Simulacija,topografski talasi,rotacijski paraboliod,Matlab.

Bibliografija
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Y Ci10BU OONTMMAJIHOCTU Y BUMIEKPUTEPUjYMCKUM IIPOOJIEMIMA
onTUMM3anyje ca HEOPEKUITHUM BPEMEHOM

Anekcannap Josuh

Mamemamuwru daxyamem, Ynusepsumem y Leoepady
e-mail: ajovic@matf.bg.ac.rs

Ancrpakr. Pasmarpan je no6po mosnar mpobiieM BUMIEKPUTEPUjYMCKE ONTUMU3AIMI]E Ca HEIPEKU IHUM
BPEMEHOM Ca OrpaHWUYemUMa Tumna HejemHakoctu. JloOMjeHM Cy HOBM yCJIOBU ONTUMAJIHOCTUA y3 ITOIJATHE
IPETIOCTABKE PEryjJapHOCTA OTPAHUUECHA.

Kmyune peun: [Ipobnemu ontuMusanuje ca HEMPEKUIHUM BPEMEHOM; ¥ CIOBU onTUMAaHOCTH; JlyamHocT.

Bubaunorpaguja
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Uticaj pandemije Covid-19 na prosec¢an broj bodova na prijemnom ispitu iz
matematike na Elektrotehnickom fakultetu u Beogradu

Ivana Jovovié

Elektrotehnicki fakultet, Univerzitet u Beogradu, Bulevar kralja Aleksandra 73, 11 000 Beograd
e-mail: iwwana@etf.rs

Tamara Koledin

Elektrotehnicki fakultet, Univerzitet uw Beogradu, Bulevar kralja Aleksandra 73, 11 000 Beograd
e-mail: tamara@etf.rs

Apstrakt. U ovom radu biée dat pregled statistike prijemnih ispita i probnih prijemnih ispita iz matematike
na Elektrotehnickom fakultetu u Beogradu u protekle tri godine. Bie razmatran eventualan uticaj pandemije
prouzrokovane virusom Covid-19 na prose¢an broj bodova koji su kandidati osvojili na prijemnom ispitu i
probnom prijemnom ispitu iz matematike 2021. godine. Obrati¢emo paznju na zadatke koje su kandidati uradili
u manjem procentu od ocekivanog. Proba¢emo da odgovorimo na pitanje, u kom procentu su ti zadaci iz oblasti
koje se obraduju i uce u tre¢em i cetvrtom razredu srednje skole, tj. iz perioda obuhvaéenog pandemijom Covid-19
virusa. Otvori¢emo diskusiju i razmeniti iskustva sa kolegama iz srednjih stru¢nih skola i gimnazija.

Kljuéne reci: Covid-19; prijemni ispit; broj bodova osvojen na prijemnom ispitu.
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Arithmetic-geometric means and Young norm inequalities for accretive operators

Danko R. Jocié

University of Belgrade, Department of Mathematics, Studentski trg 16, P.O.box 550, 11000 Belgrade, Serbia
e-mail: jocic@matf.bg.ac.rs

Abstract.
If A, B € B(H) are normal accretive operators, X € B(H), 0 < a < 1 and P is a s.n. function, we proved that

[(A*+ A)' " “X(B+B")*?<I(2- 2a)/ e "7 (B*+ B)*|AX + XB*(B*+ B)“e~ P> dt,
[0,400)

(A" + A) "X (B + B*)* e < D(2— 20)0(2a)| AX + XBle, if AX + XB € Co(H).

Let A,B,X € B(H),A>0,B>0,7,0 €R,ac (0,1) and ® be a s.n. function. If e"AX + e XB € Cq(H),
then we have the following generalization of Young’s norm inequality in [ 1, cor. 4.1]

e + e[ |ATTX B, < VT2 - 20)T(20)||¢""AX + ¢ X B,

; 1ed

If p>1and p’ = _£;, then for all normal accretive operators A and B, such that AX + XB € Ca(H),

(A" +A) "X (B+ B |, < ¥/ A/PVI(2 - 2a)T(2a) A B

SX+x= 6
, 7 (6)

]

If X € Co(H), (an)5Z: a sequence in (0,1), (t,)5=; is a summable sequence in (0,+00), f: C = C: z —
[1:2,(1 + tnz) and let each of the absolutely summable (in B(#)) families {An}52; and {B,}nZ; consists of
normal, accretive and mutually commuting operators. Then

00 1/2 o 1/2 0o
wasH(rHI+A}h%9 X<IIU+BH+BQ> <|[Juer+A,eI+I18B,)X
n=1 n=1 Ll n=1 P

Specially, if A and B are normal, accretive operators, then

IXlle < [VF(A*+A) X/ F(B+B%)|, < ||f(A®I +I®B)X |, < |\/f(I + A*A)X\/f(I + BB*)| .

1fo"”" is a dual s.n. function to '@(p), M, N € N are such that (M +n~)/2 € N, p > 2, A is m-hyper-accretive,
B* is n-hyper-accretive and at least one of A or B is normal, then for all X € €q><p)*(7-L)

= M *m A M—m % al N N—n px*n % A/ (M—=1){(N—-1)! (MEN)/2 (M+N)/2 M+N _ . k
H(Z(m)A A >X<Z<n)B B > ()*éw Z (MY AT XB .
m=0 n=0 o'P 2 : k=0 &P
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Holder continuity of qc harmonic mappings between smooth domains

David Kalaj
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e-mail: davidk@ac.me

Abstract. We prove the following result. If f is a harmonic quasiconformal mapping between two Jordan
domains D and Q having C' boundaries, then the function f is globally Holder continuous for every a < 1 but
it is not Lipschitz in general. This extends and improves a classical theorem of S. Warschawski for conformal
mappings.

Keywords: Norm inequalities, Q and Q*-norms; accretive operators;

Metone yHanpebuBama 3HaBka MaTEMATUUYKA HAJAPEHUX yUEHUKA
OCHOBHUX IIIKOJIA U3 00JIACTU reoMeTpuje

Mupjana Karuh
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Ancrpakr. CraTucTuykoM oOpagoM MOAATaKa KOjuUMa Cy TpeINCTaB/beHa MOCTUTHYha yueHuKa y per-
aBamy 3aJaTaka U3 obJIACTM reoMeTpHuje Ha NPUjeMHOM WHCIOUTY 3a YIOWUC y IpBU paspen MaremaTtuyke
ruMHAa3m1je, Kao 1 00pa oM moJaTaka KOjuMa Cy IPEeACTaB/beHa IOCTUTHYyha yJYeHuKa y pemaBamy 3a4aTaka
u3 obsacTu reomMerpuje Ha TecTy crocobrocTu 3a ynuc y ceamu paspen OIIl y Maremarnukoj rumuasuju,
3aKJ/bYUYEHO je na Cy moCTUrHyha ydyeHWKa Ha 3HAUYAJHO HU/KEM HUBOY y ONHOCY Ha obsact airebpe.
[Hocmarpanu y3opak cy nocturayha ydenmka u3 nperxonaux 10 roamua.

Kpos rorrperne 3anatke npurazahy majuemhe rpemke u 3anarke koju cy Hajcaabuje ypaberu, kao u pesyi-
Tare UCTpaskuBama MeDy yJueHunmMMa IpBOr U CEAMOT pa3dpena MaremaTruuke ruMHasuje y Kojuma he outu
IPUKa3aHO BUXOBO 3Hame u3 obsacTtu reomerpuje koje cy crexknu y OIIL.

Kayune peun: ['eomerpuja, npujemun y MareMaTnykoj TUMHA3UjU, TAJEHTOBAHUA yUYEHUIIN

Bubaunorpaduja

[1] Ognjanovié S. Matematika 10+. ReSeni zadaci sa prijemnih ispita u Matematicko] gimnaziji. Krug Beograd,

2019.
[2] Zoli¢ A., Ognjanovi¢ S.Materijali za upis u 7. razred Matematicke gimnazije. Matematicka gimnazija
Beograd,2017.

[3] Altaras Dimitrijevi¢ Ana, Sanja Tati¢ Janevski Obrazovanje ucenika izuzetnih sposobnosti: Nauéne osnove
i smernice za Skolsku praksu. Zuov, 2016.

26



Cumnosujym MATEMATUKA U IIPUMEHE, Marematuuru ¢axyarer, Yausepsurer y Beorpany, 2021,Vol. XI (1)

Isolated points of Birkhoff-James orthograph in C'*-algebras
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Abstract. Birkhoff-James orthogonality in Banach spaces has been studied for many years. Recently, in [1]
the orthograph related to mutual strong Birkhoff-James orthogonality in Hilbert C*-module is introduced. In
particular, in a C*-algebra, regarded as a Hilbert C*-module over itself, it is shown that any right invertible
element is an isolated point of orthograph. The open question is whether the converse is true. We give affirmative
answer in the case of unital C*-algebras and some related results in nonunital case.

Keywords: Birkhoff-James orthogonality; C*-algebra; orthograph; isolated points; states
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Distortion theorems and estimates of Schwarz-Pick type for harmonic quasiconformal
mappings - Review of the results of the Seminar for Complex Analysis in Belgrade

Miljan Knezevi¢
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Abstract. In this short presentation we will give a review of the results of the Seminar for Complex
Analysis in Belgrade related to some types of the distortion theorems and estimates for harmonic quasiconformal
mappings, which are of Schwarz-Pick type.

Keywords: Harmonic mappings; quasiconformal mappings; hyperbolic metric, the quasi-hyperbolic metric,
Lipschitz and co-Lipschitz properties.
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Change-point ideas in multiple testing: estimating the proportion of false null
hypotheses
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Abstract. Estimating the proportion of false null hypotheses among a large number of independently tested
hypotheses is an important problem in multiple testing literature. In the sequence of sorted p-values (p-value
plot), false null p-values tend to be smaller and concentrated at the beginning. This suggests approximate
piecewise linear shape of the p-value plot, with change-point in slope separating small from large p-values. We
discuss possible applications of different change-point algorithms for segmenting the p-value plot and we propose
a new method for estimating the false null proportion (Difference Of Slopes).

Keywords: change-point detection; multiple testing; p-values
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O matremaTtuke no MpoOpMaTHUKE KPO3 MHTEPAKTUBHY UTPY U Pa3BOj
aJITOPUTAMCKOT MUINJbEHA
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Axncrpakr. MaremarTnukuM 06pa3oBameM MOACTUYE Ce UHTEJIEKTYAJHN PA3B0j YUECHUKA, JOTUYKO, aHAJ-
UTWYKO, aJrOPUTAMCKO M KPUTUYKO MUIberbe. MareMaTuka moMake y4eHUINMAa 1a CTEKHY 3Haiba, BEIITUHE
U CIIOCOOHOCTH KOje Cy HEOIXOJHe CBAKOM YOBEKY y CBUM :KMBOTHHUM cepama u npodecujama. Pazymename
caap:kaja MHQOPMATHUKE U KpPeupame IPOrpaMcor KOJla 3aCHUBA C€ Ha MATEMAaTUYKUM 3HAWUMA.

Wrpa MoruBunme, mHcnumpume m nokpehe ka HOBUM HCTPaKMBAImUMa IO HOBUX Ca3HAHUMA, IITO je U
jeamaH onx muibeBa HacTaBe MaTeMarrke. Vrpa y HacraBu mpyska MoryhHOCT na ce Op:ke, JIakile U TpajHUje
ycBoje onpebenu campsraju.

Ha npumep: ®ymrimmonasHa m OpUrMHAIHA peELICHA AKTYyEJHE HACTABE MaTEMaTHKe M padyHApCTBa U
uadpopmarure y okBupy rTeme lemmBocr- EykammoB anropuraMm, IOICTAKHYTa YYEHEM KPO3 UIPY MOTY
IONATHO NONPHUHETU KBAJIUTETHU]EM Pa3BOjy AJTOPUTAMCKOI MUILJLEHA.

Kpo3s urpy Eyknunose mkoinie koja nocroju y Tpu Bep3uje, o1 KOjuX je jeana npBoHarpabenu npojexar
3a HUOEjHO pelleme eKcomHara y mapky Hayke y opranm3armuju LITH, yuennnu ce ma 3abaBan HadmH yBOIE
y cBer mporpaMmupama 0e3 ob63mpa Ha HuBO mocturayha koju cy mocruriu. To je jeman ofn HaYMHA KOjU
MOIPUHOCHK pa3yMeBamy HajcTaphjer HEM3MEHmEHOI TPUBHjATHOr ajropuraMa- EykInmoBor aaropuraMa.

Ca npyre crpase, caapxajn nHGOPMATUKE CE€ MOI'Y UMIIJIEMEHTUDATH ¥ HACTABU MATEMATHKE, [ITO MOMKE
OJIAKIIATY M y BEJMKO] MEPU NOINPUHETH Na Ce€ KOHKPETN3Y]y AlCTPAKTHU MATEMAaTUYKU IOjMOBU. Y TOTpeboOM
pa3nnuuTUX COPpTBEpa HMBO (PYHKUMOHATIHOT U NPAKTUYHO IPUMEHUBOI 3HAIa ydYeHHKa Moryhe je mommhu
Ha BuUmM crerneH. Ha Taj HauwH pa3Buja ce NPOAYKTUBHUJU YJIAH APYIITBA, & CAMUM TUM U MPOAYKTUBHLja
OYUITBEHA 3ajeIHNIA.

Kipyune peum: asropuram; Eyknunos asnropuram; Ke/bUBOCT; MHTEPAKTVBHA WUIPA; AJITOPUTAMCKO

MUIILEHLE.
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Schwarz-Pick Lemma for Harmonic and Hyperbolic Harmonic Functions
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Abstract. We establish some inequalities of Schwarz—Pick type for harmonic and hyperbolic harmonic

functions on the unit ball of R™ and we disprove a recent conjecture of Liu [ 1].

Keywords: Harmonic function, hyperbolic harmonic function.
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O testovima saglasnosti sa Levijevom raspodelom
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Apstrakt. Levijeva raspodela je jedna od svega tri stabilne raspodele verovatnoca ¢ija se gustina moze
prikazati u zatvorenom obliku. Kao takva, igra vaznu ulogu u finansijama, fizici i drugim oblastima. Medutim,
koliko je nama poznato, u literaturi je do sada poznat jedan specifican test saglasnosti sa ovom raspodelom za
¢iju primenu se autori predlozili nekoliko transformacija test statistike sa ciljem dobijanja nulte raspodele koja
ima pogodan oblik. U ovom radu ¢e biti predlozen jednostavniji alternativni na¢in primene ovog testa. Dodatno,
bi¢e predlozena i nova klasa testova saglasnosti sa Levijevom raspodelom i ispitana njihova grani¢na svojstva.
Kvalitet testova bice ispitan odredivanjem empirijskih moéi kao i lokalnih Bahadurovih efikasnosti.

Kljuéne reci: U-statistika; karakterizacija raspodele; Bahadurov nagib.
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Klasifikacija mononuklearnih ¢elija periferne krvi primenom algoritama masinskog
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Apstrakt. Tehnologija za odredivanje transkriptoma celije se koristi za prikupljanje podataka o ekspresiji
velikog broja gena iz éelija. Nad podacima o ekspresiji gena celija dobijenih primenom ove tehnologije mogu se
primeniti metode maSinskog ucenja radi izgradnje modela za ta¢nu klasifikaciju tipova ¢elija. Osnovni izazov u
obradi podataka dobijenih tehnologijom za odredivanje transkritpoma je velika dimenzionalnost jer se broj gena
o kojima se dobijaju podaci za svaku ¢éeliju meri u desetinama hiljada éelija. Mononuklearne éelije periferne
krvi (MPK) predstavljaju skup éelija koje imaju bitnu ulogu u pokretanju i podizanju imunog odgovora radi
odbrane sistema [ 1]. MPK ¢elije se dele u pet tipova. Nad ¢etiri razli¢ita skupa podataka o ekspresiji gena MPK
¢elija dobijenih primenom tehnologije za odredivanje transkritpoma izvrsena je klasifikacija koristeéi algoritme
masinskog uc¢enja. Na osnovu ispitivanja ucestalosti ponavljanja izdvojen je skup od 1.8% reprezentativnih gena
na koje su primenjene metode klasifikacije. Modeli za klasifikaciju tipova éelija su razvijeni zasebno za svaki skup
podataka o MPK éelijama koristeéi skup izabranih gena i razli¢ite algoritama klasifikacije [ 2]. Ta¢nost dobijenih
modela za klasifikaciju je izmedu 82,1% i 99,5%. Dobijeni rezultati ukazuju da je mogude izvrsiti klasifikaciju
MPK ¢éelija koristeé¢i znatno manji broj gena u odnosu na broj gena dat u originalnom skupu.

Kljucne reci: ekspresija gena; maSinsko ucenje; klasifikacija; smanjenje dimenzionalnosti.
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Automatsko resavanje konstruktivnih problema u apsolutnoj i hiperbolickoj
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Apstrakt. Konstruktivni problemi u geometriji predstavljaju jedan od najduze izucavanih problema u
matematickom obrazovanju. Medutim, najcesée su u fokusu konstrukcije u euklidskoj geometriji, dok se kon-
strukcije u hiperbolickoj geometriji rede izucavaju.

U ovom predavanju prikaza¢emo nas tekuéi rad na razvoju sistema za automatsko resavanje problema
konstrukcije trougla u apsolutnoj i hiperbolickoj geometriji. Najpre ¢emo istaknuti koje su kljuéne razlike izmed
“u konstrukcija u euklidskoj, apsolutnoj i hiperbolickoj geometriji, a zatim dati pregled primitivnih konstrukcija
i lema koje su potrebne za resavanje konstruktivnih problema u apsolutnoj i hiperbolickoj geometriji. Konac¢no,
pokazacemo na koji nacin smo prilagodili nas reSava¢ za konstruktivne probleme u euklidskoj geometriji tako
da reSava i konstruktivne probleme u hiperbolickoj geometriji. Razvijeni alat je testiran na Vernikovom korpusu
konstruktivnih problema i opisi konstrukcija i ilustracije reSenih problema dostupne su onlajn.

Kljuéne reéi: problemi konstrukcije trougla; apsolutna geometrija; hiperbolicka geometrija.
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Hardy-Littlewood theorems and the Bergman distance
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Abstract. We consider the subclasses of bounded analytic functions on the unit disk. It is our aim to connect
the smoothness of the boundary function of an analytic function in a given metric (the Bergman metric or the
quasi-hyperbolic) with the mean growth of an appropriate derivative of the analytic function. The results we
obtain may be considered as non-Euclidean versions of the classical Hardy and Littlewood theorems.

Keywords: bounded analytic functions, the Bergman metric; the hyperbolic metric, the quasi-hyperbolic
metric, Lipschitz classes.

References

[1] P.L. Duren. Theory of HP spaces. Academic Press, New York and London, 1970.

[2] M. Markovi¢. Representations for the Bloch Type Semi-norm of Fréchet Differentiable Mappings. Journal
of Geometric Analysis, 2021, 31, 7947 - 7967.

[3] Sh. Yamashita. Smoothness of the boundary values of functions bounded and holomorphic in the disk.
Transaction of the American Mathematical Society, 1982, 272, 539 - 544.

O6pa3oBHU codpTBEep — yHanpebuBame onemUBaABHA

Muwupocaas Mapuh

Mamemamuwru daxyamem, Ynusepsumem y Beoepady
e-mail: maricm@matf.bg.ac.rs

HNpana Kosauesuh

Punonowru paryamem, Yrnueepsumem y Leozpady
e-mail: wanakovacevic9I80@gmail.com

Ancrpakr. Y [OWTUTATHOM OKDYMKEHY BEIUKNA W3a30B MOMKE IPEICTAB/LATH BAJbLAHO CYMATUBHO
onemuBame. lla Ou ce ycmemno o0aBumiio, Tpebanso O6u ma Oyme OCHa)KEHO PA3JIUUUTUM TEXHUKAMa (pop-
MaTUBHOI OLEKHUBalma, KOje je yCMepeHO Ha caMm mpouec ydewma u npalieme mocruruyha cBux ydeHura y
onpebenoMm BpeMeHCKOM mHTepBasy. Pasznnumru matepujanu Panse rpyne 3a obpa3oBau coprBep Martema-
TUYKOr (akynrera Y HuBep3uTera y Beorpanmy moriu 6y yHAIpeAWTHU NOPOIEC yCBajama 3HAMmA U BEIITHUHA
CBUX yYEHVKa U CTYIEHATA, KAa0 U IEJOKUBOTHO YyUeHe CBUX KOPUCHUKA KOjU Cy CIHPEMHU Ja yde U yC-
aBpmaBajy ce. Takobe, oBu maTepujann mornu 6u 6uTH KOPUCHU 38 GOPMATHUBHO U CyMAaTUBHO OICHVBAE
VUEHUKa KOJU HACTABY IIpaTe IO PEIOBHOM Y WHIAWBUIYAJIHOM OOPA30BHOM IJIAHY IIyTEM HACTABE HA JAJLUHY.

Kipyune peun: oOpa3oBHr corBep; (GOpPMATHBHO U CYMATHBHO OICHUBANE; HACTABA MATEMATHKE;
HACTaBa MPOTPAMUPAHA
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Amncrpakr. Y 0BOM UNAHKY Cy pa3BHUjeHE HEKe METOIE 33 NCTPakuBame pe3ynarara Ha temy lllBaprose
JeMe 3a XOJOMOp(HA UM IIyPUXAPMOHUjCKA IPECIUKaBama uaMeDy jennHuyHmx jgontum y XuiabepToBUM U
Bamaxosum npocropuma. Ha mouerky, mpommpuinn cmo kiacuune [IIBapumose seme 3a XxonoMmMop¢Ha Ipec-
nuKaBama, Ha Xuiabeprose u Bamaxose npocrope. OcuMm Tora, reHepann3oBaiau cmo kiaacudte [[IBapuose
JleMe 3a XapMOHU]jCKa IPECINKaBamha y PABHU, U AOMIN IO IPENNU3HNje KOHCTAHTE ¥ OBUM JieMaMa U IPUKA3AJIN
cmo npuMery Ha llIBaprnoBy memy Ha I'paHWAnNM, Cca IPENU3HUM KOHCTAHTAMa, 3a ILIYPUXAPMOHUCjCKA Ipec-
NuKaBama y XuiubeproBuM n banaxoBuMm npocropuMa. Ha Taj HaumH cMO qomiiu g0 mOOOJbIIAKa M [eHeP-
amusamuje oxrosapajyhux pesynrara y [ 1] u mexux pesynrara us [ 2]. Takobe, pasmarpanu cMo ciydaj
XapMOHUCKUX [PECIUKABaba jequHnuYHe jonTe y R y jeUHUUYHY JONTY y KOHAYHO NUMEH3UOHUM, KAO U
NpOM3BOLHUM XUIGEPTOBUM IPOCTOPUMA, Ca 3a4aTOM BpenHomhy y koopamHaTHOM mnodueTrky. OBO mpen-
craBiba reHepanusanujy pesyiarara nobujesor y [ 3]. Ha kpajy, amamusupanu cMo aHasorad npobiem 3a
xunepOoIMYKa XapMOHK]CKa IpecinkaBama. VcmocraBuiao ce na oBa IpecianKaBama UMajy HeKa CBOjCTBA,
kKoja ce tuuy llIBapnoBe jJeme Ha IpaHUIM, a KOja HE IMOCEAYjY XapMOHUjCKA IPECINKABABDA.

Kmyune peun: IllBapunoBa mema ma rpamunu; I[lamypuxapMmoHmMCjka mOpecaukaBama; XUIOEPTOBU

IIPOCTOPU.
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Ileppopmance momupuroBanux Bep3uja KanmmanoBor ¢uarepa y npahemy
HOKPETHOT ITUJha

Kpucruna Marosuh
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e-mail: pd212013Q@alas.matf.bg.ac.rs

Ancrpakr. Kanmanos ¢uirep je onruMas Hy PEeKypP3UBHHU AJIropuTaM 3a 00pamy momaraka KOju gaje mo-
Ope pesyiarare y ONEHU CTAKkA MUHAMUYKAX CHCTEMAa U3 3allyMJ/LEHUX U HEKOMIIJIETHUX Mepema. PauyHapcku
je epuracaH M jeTHOCTABAaH 32 MMIJIEMEHTAIU]y y PEaJHOM BPEMEHyY, jep IPU HOBOM MepelmY HE 3aXTEBa
MOHOBHY 0Opamny IPEeTXOIHMUX IOJaTaka. JeoHa O BaKHUX NpuMeHa Kammanosor ¢unarepa je y mpahemy
NMOKPETHUX IWJbeBa, rae mocebaH M3a30B HPEACTABIBA]Y CHUCTEMHU CA HEJIWHEAPHOM IWHAMUKOM U HATJIAM
nmpoMeHaMa y OWHAMUON cucTeMa. Koa cucremMa ca HEIMHEapHOM AMHAMUKOM TPaIWIUOHAJHN KaaiMaHoB
¢unrep He nmaje mobpe pesyarare y oueHu crama cucrema. OBaj mpobieM ce MO:ke npeBa3uiy IPUMEHOM
npomupenor KasmaHoBor ¢uiarepa, ONHOCHO NMHEAPU3AUWjOM CHCTEMa Ipe IpuMmeHe KammanoBor ¢ui-
Tepa, unu npumenoM Kammanosor ¢uirepa 6e3 mupuca 3acuosasor Ha UT (eursn. Unscented Transform)
TpaHCcpOpMAIj1, KOja 3a PA3IUKy O METOIe JMHeapHU3aluje He alPOKCUMUPa HEJWHeapHy (YHKUIN)Y, HETO
pacmomeNy CIy4ajHOr BEKTOPa AEeTEPMUHUCAHUM M300pOM (PUKCHOr O6poja T3B. CUI'Ma Tadyaka y IPOCTODPY
TOT BEKTOpa. Y OBOM paly aHAJU3UPaHE Cy nepdopMaHce NPETXOTHO IOMEHYTHX MOAU(PUKOBAHUX Bep3Uja
KamnmanoBor ¢unrepa Ha npumepuma npahema mHOKpeTHOr nmiba HA OCHOBY PaJapCKUX HETEKIUja, JAaTa Cy
nopebema TakKBUX ajJropuraMa U Ha3HAUYEHE NMPEIHOCTU U MaHe HBUXOBE ymoTrpebe.

Kmyune peun: npomupernu Ranmanos ¢unrep; Kanmanos ¢unrep 0e3 Mupuca; pangapCcKu CUCTEMU.
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Cauchy problem for the Emden—Fowler equation with initial point on the positive
part of y—axis
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Dorde Krtinié
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Abstract. We consider the Cauchy problem for the Emden—Fowler equation y” — 2%y’ = 0, with parameters
a € R and o < 0, for which the initial value of the solution belongs to the positive part of y—axis. Necessary and
sufficient conditions on the parameters of the equation for the Cauchy problem with initial value on the positive
ordinate axis to have a solution are obtained. We consider regular, as well as an improper initial value of the
derivative of the solution. In the cases where solution exists, we study its uniqueness. We give an example that
shows that the solution of the Cauchy problem does not have to be unique.

Keywords: Emden-Fowler differential equation; Cauchy problem; existence and uniqueness of solution.
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Funkcionalna veza izmedu rezonanci tri tela u srednjem kretanju i brzina Jarkovskog

Ivana Mili¢ Zitnik
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e-mail: iwana@aob.rs

Apstrakt. Proucavano je kretanje asteroida preko rezonanci u srednjem kretanju (RSK) tri tela sa Jupiterom
i Saturnom sa uklju¢enom brzinom promene velike poluose asteroida pod uticajem efekta Jarkovskog. Istrazivanje
je izvedeno pomoc¢u numerickih integracija u ORBITY integratoru sa 84000 test asteroida. Racunali smo vreme
zurenja/kasnjenja, dtr, nastalo usled uticaja 7 RSK tri tela na kretanje test asteroida sa 10 pozitivnih i 10
negativnih brzina Jarkovskog u njihovoj velikoj poluosi. Izvedene su dve jednacine koje odreduju funkcionalnu
vezu izmedu prosecnog vremena provedenog u rezonanci (dtr), jacine rezonance SR, i promene velike polu-
ose usled efekta Jarkovskog da/dt sa orbitalnim ekscentricitetima asteroida u intervalu (0, 0.1). Uporedujuéi
vrednosti (d¢r) iz numerickih integracija sa vrednostima dobijenim pomocu izvedenih jednacina, analizirane su
vrednosti (d¢r) u svim razmatranim RSK tri tela za svaku brzinu da/d¢. Glavni zakljucak je da se analiticke
i numericke procene prosecnog vremena (d¢r) veoma dobro slazu, kako za pozitivne tako i za negativne brzine
da/dt. Konagno, ovo istrazivanje [3] je pokazalo da je funkcionalna veza dobijena za RSK tri tela analogna svim
nasim prethodnim dobijenim za RSK dva tela ([1],[2]).

Kljuéne reci: asteroidi; numericke metode; efekat Jarkovskog; rezonance u srednjem kretanju.

Bibliografija

[1] I Mili¢ Zitnik, B. Novakovié. The role of mean-motion resonances in semimajor axis mobility of asteroids.
Astrophys. J. Lett., 2016, 816, L31 (6pp).

[2] I Milié Zitnik. The functional relation between mean motion resonances and the Yarkovsky force for small
eccentricities. Mon. Not. R. Astron. Soc., 2020, 498, 4465 (7pp).

[3] I Mili¢ Zitnik. The functional relation between three-body mean motion resonances and the Yarkovsky
drift speeds. Mon. Not. R. Astron. Soc., 2021, 507, 5796 (8pp).

39



Cumnosujym MATEMATUKA U IIPUMEHE, Marematuuru ¢axyarer, Yausepsurer y Beorpany, 2021,Vol. XI (1)

ITpumena GeoGebra codpTBepa mMpUIMKOM yCBajamka r€OMETPHjCKUX IIOjMOBA
Y YeTBPTOM pa3pey OCHOBHE IIKOJIE

Munnan Muauxkuh

Darxyamem nedazowur wayka Yrusepszumema y Kpaeyjesuy, Jazoduna
e-mail: milikic.milan@yahoo.com

Ancrpakr. OO6pa3zoBHn codrBepm Hyzme 6pojue moryhHocTm mpouecy HacraBe, a MOCEOHO IIOYETHO]
HacTaBu MareMaTure. Y TOM KOoHTekcTy, GeoGebra codrBep omoryhasa yueHunuma Jakime caBialfaBame U
npeBasmIaKeme noremkoha y pasymMeBamy canpikaja KOJU ce OQHOCE Ha reoMerpujcke mojmose. Il pana
jecre ma yrBpamMmo yrtumaj npumene coprsBepcror nakera GeoGebra ma obpasosra mocrurzyha ydeHmka
4eTBPTOr pa3pena ocHopHe mroje. Ca TUM IUBEM CIPOBEIN CMO UCTPAaKABAIE€ 3aCHOBAHO HA EKCIIEPHU-
MEHTY ca IapaJieJHUM I'pyliaMa Ha Y30PKYy ol 165 ydeHHKa, y OKBUDPY KOjer CMO MCIUTHUBAJH O3 JHU peas-
u3anuja HacTaBe y3 npumeny codpreepckor nakera GeoGebra Ha campskajuMa reoMeTpuje HO3UTUBHO HEIy]je
Ha mopehame HUBOA 0OPA30BHUX MOCTUTHYNa yUYeHUKA Yy OJHOCY Ha KJIACUYaH HauuH u3BODHema Hacrase. Ha
OCHOBY pe3yJTara NOOUjeHUX NCTPaKUBAIHEM, MOKEMO 3aKBYyUUTU Oa Cy ydeHuiu obyxBahenu ekcmepu-
MEHTAJHUM IPOrPaMOM IOCTUIIN OOJbe pe3yJiTaTe Ha (UHAJIHOM MEPemhy HOCTUTHYyNa y ONHOCY Ha YUYEHUKE
KOjU Cy NIPaTUIX HACTABY OPraHU30BaHy Ha kjacudaH HaurH. OBOM CTYAMjOM MOKA3aJM CMO Ja IPUMEHA
coprBepckor nmakera GeoGebra monpuuocu nosehamy HuBoa mocrurayha yueHuka, MO3UTHUBHO yTHUYE HA
npeBasuiakeme noremkoha y caBianaBamy n omoryhasa Jakine pasyMeBame Cagp:Kaja reoMeTpuje.

Kipyune peun: GeoGebra; reomerpuja; nocrurayha ydyeHrka; moyeTHa HACTABA MaTEMAaTHUKE.
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Java aplikacija za numericku integraciju
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Apstrakt. Aplikacija, radena u programskom jeziku Java, se zasniva na primeni algoritama iz numericke
matematike. Aplikacija rac¢una integrale trapeznom formulom, Simpsonovom formulom, kao i Rombergovom
metodom integracije. Kako bi bila jednostavnija za koriséenje, implementiran je graficki korisnicki interfejs preko
kojeg korisnik bira metodu kojom Zeli da reSava integral, ali i unosi integrabilnu funkciju i granice integrala preko
kalkulatora koji je sastavni deo aplikacije. Za rad sa izrazima implementirani su algoritmi za prebacivanje izraza
iz infiksne u postfiksnu notaciju, kao i za izracunavanje izraza u postfiksnoj notaciji. Trenutno aplikacija racuna
vrednost integrala elementarnih funkcija, kao i zbirova, razlika, proizvoda i koli¢nika elementarnih funkcija i
uspesno ispisuje postupak resavanja.

Kljuéne reci: Java aplikacija; numericka integracija; trapezna formula; Simpsonova formula; Rombergova

metoda integracije.
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Neki uoceni problemi u realizaciji srednjoskolskih tema: stepenovanje, korenovanje i
eksponencijalna funkcija
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Apstrakt. U nastavi matematike u drugom razredu srednje Skole uocene su odredene nedoumice i pi-
tanja vezana za nastavne teme: korenovanje, stepenovanje i eksponencijalna funkcija. Naime, dosledna primena
postojecih pravila i definicija dovodi do toga da neka ocigledna reSenja jednacina ili sistema jednacéina bivaju
odbacena, §to kod ucenika Cesto izaziva konfuziju. U radu su prikazana tri problema ovog tipa koja su identi-
fikovana u navedenim oblastima, a zatim i na¢in da se oni prevazidu, te je predlozeno uvodenje novog simbola
i pravila ¢ijom primenom se dolazi do ta¢nih i potpunih reSenja uoenih problema. Ceo koncept je testiran u
nastavi sa pozitivnim ishodom, a provera koncepta je realizovana u periodu od 3 godine u ukupno 6 odeljenja,
na skupu od preko 180 ucenika.

Kljuéne reci: korenovanje, stepenovanje, eksponencijalna funkcija
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Procjena stepena razumijevanja geometrijskih pojmova primjenom van Hieleove
teorije i comparative judgement metoda
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Apstrakt. Geometrija je jedna od osnovnih oblasti matematike koja se izucava u osnovnoj i srednjoj skoli.
Posljednjih godina primjetan je trend opadanja poznavanja a posebno razumijevanja osnovnih geometrijskih
koncepata kako kod studenata matematike tako i kod srednjoskolaca i osnovaca. Ta pojava je potpuno u skladu
sa rezultatima PISA i TIMSS istrazivanja koja su pokazala da ucenici ne razumiju koncepte koji se prema med
“unarodnim standardima smatraju osnovnim. Sve ovo ukazuje na potrebu da se detaljno analiziraju propusti
i pokuSaju ispraviti greske koje postoje u vazeé¢im Nastavnim planovima i programima, ali i u na¢inu na koji
nastavnici prezentuju predvidene nastavne sadrzaje. Jedan od prvih koraka je svakako procjenjivanje stepena

razumijevanja osnovnih pojmova u populaciji u¢enika odredenog uzrasta.

U ovom izlaganju ¢emo dati osnove van Hieleove teorije i comparative judgement metode za ocjenjivanje, koja
je nova, veoma efikasna i popularna metoda, a zatim ¢emo predstaviti rezultate istrazivanja koje je sprovedeno
u dvije gimnazije u Sarajevu. Cilj istrazivanja je bio procjena van Hieleovih nivoa na kojima se ucenici nalaze a
zatim i uporedivanje dobivenih rezultata sa ocjenama dobivenim comparative judgement metodom za isti test
da bi ispitali da li se comparative judgement metoda moze koristiti za predikciju van Hieleovog nivoa.

Kljuéne reci: Nastava geometrije, Van Hieleova teorija, Comparative judgement metoda za ocjenjivanje
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Some generalizations of Banach Contraction Principle
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Abstract. Banach contraction principle is perhaps the most widely applied fixed point theorem in all
mathematical analysis. This theorem is remarkable because of its simplicity. The theory that developed following
this theorem is known as the metric fixed point theory. In this talk we will give brief overview of the most
important results from metric fixed point theory. One part of these results concerns the generalization of metric
spaces to be worked on. The second part of the results deals with the generalization of contractive conditions
that some function needs to satisfy in order to have a fixed point.

Keywords: Fixed point; Menger PM-space; Continuity.
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Karma familija asteroida
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Apstrakt. Karma familija asteroida je grupa primitivnih ugljeni¢nih asteroida koja se nalazi u sredi$njem
delu Glavnog asteroidnog pojasa, na samoj spoljasnjoj ivici 3J:1A rezonance u srednjem kretanju. Familija
sadrzi 317 ¢lanova. Procenili smo da je ova familija nastala katastroficnim raspadom roditeljskog tela koje je
bilo u pre¢niku izmedju 34 i 41 km. Na osnovnu metode V-oblika, procenjujemo da je starost oko 137 miliona
godina. Detaljna dinamicka mapa regiona u kombinaciji sa numerickim simulacijama omogudili su da rekon-
struiSemo dugoro¢nu dinamicku evoluciju familije i da identifikujemo mehanizme koji su odgovorni za evoluciju.
Numerickim simulacijama uspesno smo reprodukovali glavne karakteristike oblika familije u prostoru orbitalnih
elemenata, ali se pokazalo da postoje neki regioni Karma familije koji nedostaju. Detaljnija analiza je otkrila
da se u ovim regionima nalaze taminiji objekti magnitude H=17, koji jo§ uvek nisu otkriveni. Tokom simulacija
smo takode istrazivali stopu gubitka ¢lanova iz familije i otkrili da je Karma familija izgubila oko 1/3 ¢lanova
sa H < 18,1 mag, sto odgovara objektima veéim od 1.36 km. Konacno, otkrili smo da Karma familija dovodi
asteroide u okolinu Zemlje putem 3J:1A rezonance. Trenutno bi u okolini Zemlje trebalo da ima oko deset ¢lanova
familije koji su prec¢nika veéeg od 1km.

Kljuéne reci: asteroidi; dinamicka evolucija; rezonance.
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A Note on the Generalized Narayana’s Cows Sequence
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Abstract. The importance of integer sequences as well as structured matrices and their applications, mo-
tivated us to explore this topic. In particular, the Narayana’s cows sequence, which is closely related to the
Fibonacci sequence, has recently had various applications in applied mathematics. We will give one natural
generalization and try to establish further connections between structured matrices and integer sequences of the

Narayana type. For some more recent results in this area, we recommend [ 1, 2, 3].

Keywords: Narayana’s cows sequence; r—circulant matrix; Eigenvalue of a matrix.
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Ocenjivanje parametara u viSedimenzionalnim stohastickim difuzijama zasnovano na
diskretizacijama deljenja vektorskog polja

Predrag Pilipovi¢

Department of Mathematical Sciences, University of Copenhagen, Universitetspark 5, 2100 Copenhagen (J, Denmark
e-mail: predrag@math.ku.dk

Apstrakt. Stohasticke difuzije su relativno nov i obecavajuéi matematicki aparat za modelovanje evolucije
fenomena sa neprekidnim vremenom. Najcesée pronalaze primenu u ekonomiji i finansijama, ali i u prirodnim
naukama, na primer, pri modelovanju Sirenja infektivnih bolesti ili modelovanju biohemijskih i genetskih procesa.
Bez obzira na njihovu primenu, matematicka teorija je dosta kompleksna, pa je modelovanje stohastickim difuzi-
jama najcesce istrazivano iskljucivo iz teorijske perspektive. Kada je re¢ o statistickom zaklju¢ivanju o modelima
zasnovanim na stohastickim difuzijuma, najprimenljiviji je Bajesovski pristup koji je dosta razvijen i pouzdan,
ali i racunarski zahtevan. Ideja ovog rada jeste da istrazi frekvencionisticki pristup ocenjivanja parametara
stohasticke difuzije, sa fokusom na hipoelipti¢ne difuzije, na osnovu aproksimacije funkcije verodostojnosti. S
obzirom na to da je uzorak uvek diskretan, potrebno je diskretizovati odgovarajuéu stohasticku diferencijalnu
jednacinu. Proces diskretizacije nije trivijalan i zahteva odabir one diskretizacije koja ¢e sacuvati odgovarajuca
svojstva neprekidnog modela. Prema tome, diskretizacija ée uticati na aproksimaciju funkcije verodostojnosti,
a samim tim i na statisticka zakljucivanja. U radu istrazujemo dve metode diskretizacije zasnovane na deljenju
vektorskog polja i to metodu Li-Trotera i metodu Stranga. Pokazujemo da metoda Stranga aproksimira prve
momenete bolje od metode Li-Trotera, §to ¢e omoguéiti pokazivanje postojanosti i asimpotske normalnosti ocena
dobijenih pomocéu ove metode.

Kljuéne reci: ocenjivanje parametara; hipoelipti¢ne difuzije; metode deljenja.
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O normama k-cirkularnih matrica sa Fibonaéijevim brojevima

Biljana Radici¢
Univerzitet Singidunum, Danijelova 32 i Bulevar Peka Dapceviéa 47a, 11 000 Beograd, Srbija
e-mail: bradicic@Qsingidunum.ac.rs

Apstrakt. Neka je k proizvoljan kompleksan broj. Predmet razmatranja u ovom radu su k-cirkularne matrice
koje pripadaju klasi Teplicovih matrica tj. klasi matrica ¢ija je karakteristika da duz glavne dijagonale imaju isti
element, Sto vazi i za svaku dijagonalu paralelnu glavnoj dijagonali. Razmatranje je usmereno na k-cirkularne
matrice sa prvim redom (Fi, Fs,...,Fy,), kao i na k-cirkularne matrice sa prvim redom (F%, F%, e %”)7 gde
je F, n-ti Fibonacijev broj. Za navedene matrice analizirane su slede¢e norme: 1-norma, co-norma, Euklidska i
spektralna norma. Za neke od navedenih normi odredene su gornja i donja granica tj. interval u okviru kojih se
moze nadéi njihova vrednost, dok su za neke norme odredene njihove tacne vrednosti.

Kljuéne reci: k-cirkularne matrice; Fibonacijevi brojevi; norme matrica.

Grobner bases over commutative von Neumann regular rings

Maja Roslavcev

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

Abstract. A von Neumann regular ring R is a ring in which for every element a € R exists b € R such that
a = aba (see [ 1], [ 2]). We assume that R is a commutative von Neumann regular ring and prove that for every
finitely generated ideal I in the ring of polynomials R[X] there exists a Grobner basis G = {g1,...,gx} for I,
that is, LT(I) = (LT(g1),...,LT(gr)) ([ 3]). This is proved by using only the defining property of the ring R. The
proofs of the lemmas which enable us to prove this result also contain methods for finding the Grébner basis.
We also present an example of an ideal in R[X], where R is a von Neumann regular ring given as a product of
finite fields. In that example we demonstrate these methods for determining the Grébner basis.

Keywords: Grébner basis; commutative von Neumann regular ring; ideal in a polynomial ring.
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On Carleson-type embeddings for weighted harmonic mixed norm spaces

Ivana Savkovié

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

Abstract. We study weighted mixed norm spaces of harmonic functions defined on smoothly bounded
domains in R™. Our principal result is a characterization of Carleson measures for these spaces. Result in the
upper half space Ri“ is obtained by Arsenovié¢ and Shamoyan in [ 1]. In 2013, Hu and Lv obtained result for
unweighted mixed norm spaces on smoothly bounded domains in R™ (see [ 3]). Results of Englis obtained in 2015,
concerning the weighted Bergman kernel (see [ 2]), enable us to generalize that result by alowing power-type
weights. First we obtain an equivalence of norms on these spaces. We use estimates of the weighted Bergman
kernel to obtain estimates of its integral means. Then, we estimate norms of test functions which are important
in proving our main result. Finally, we give a necessary and sufficient condition for the embedding of the weighted

harmonic mixed norm space B%'?(2) into LP9(£, du) where o > 0, p is a Borel measure on © and 1 < p, ¢ < 00.

Keywords: Carleson measures; mixed norm spaces; embedding theorem.
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Rigidity of minimal Lagrangian diffeomorphisms between spherical cone surfaces

Andrea Seppi

Université Grenoble Alpes, Institut Fourier, France
e-mail: andrea.seppi@univ-grenoble-alpes.fr

Abstract. Minimal Lagrangian maps play an important role in Teichmiiller theory, with important existence
and uniqueness results for hyperbolic surfaces obtained by Labourie, Schoen, Bonsante-Schlenker, Toulisse and
others. In positive curvature, it is thus natural to ask whether one can find minimal Lagrangian diffeomorphisms
between two spherical surfaces with cone points. In this talk we will show that the answer is negative, unless the
two surfaces are isometric. As an application, we obtain a generalization of Liebmann’s theorem for branched

immersions of constant curvature in Euclidean space. This is joint work with Christian El Emam.
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Problem p-hab maksimalnog pokrivanja neogranicenih kapaciteta sa r-alokacijskom
Semom: matematicki model i metode resavanja

Zorica Stanimirovié

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

Olivera Stanéi¢

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

Apstrakt. U ovom radu je razmatran problem p-hab maksimalnog pokrivanja neograni¢enih kapaciteta
sa r-alokacijskom Semom (engl. Uncapacitated r-allocation p-hub Maximal Covering Problem — UrApHMCP).
Cilj UrApHMCP je odrediti optimalne lokacije taéno p habova i pridruziti svakog korisnika skupu od najvise
r uspostavljenih habova, tako da se maksimizuje ukupan protok po svim pokrivenim parovima snabdevac-
korisnik, uz pretpostavku binarnog ili parcijalnog pokrivanja. Izlozena je matematicka formulacija problema, a
zatim su predlozene i uporedene dve metaheuristike za njegovo reSavanje - osnovna metoda promenljivih okolina
(engl. Basic Variable Neighborhood Search -BVNS) i opsta metoda promenljivih okolina (engl. General Variable
Neighborhood Search - GVNS). Rezultati testiranja predlozenih metaheuristika na instancama problema veli¢ine
do 1000 ¢vorova ukazuju na njihovu efikasnost u pogledu kvaliteta reSenja i brzine izvrsavanja, u oba slucaja
pokrivanja.

Kljuéne reéci: p-hab problem maksimalnog pokrivanja; Binarno i parcijalno pokrivanje; r-alokacijska Sema;

Osnovna metoda promenljivih okolina; Opsta metoda promenljivih okolina.
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Approximating energy of wine glass cycles and paths

Porde Stevanovié

Ktitor 85, Nis, Serbia
e-mail: st.djole@yahoo.com

Ivan Damnjanovi¢

University of Nis, Faculty of Electronics, Aleksandra Medvedeva bb, Nis, Serbia
e-mail: wan.damnjanovic@elfak.ni.ac.rs

Dragan Stevanovié

Mathematical Institute SANU, Kneza Mihaila 36, Belgrade, Serbia
e-mail: dragan_stevanovic@mi.sanu.ac.rs

Abstract. The energy £(G) of a graph G is the sum of absolute values of the eigenvalues of its adjacency
matrix. Recently, Akbari, Alazemi and Andeli¢ [ 1] proved that £(G) < 2u(G)+/A(G) holds when G is connected
and A(G) > 6, where u(G) is the matching number, while A(G) is the maximum vertex degree of G. Despite
relying extensively on the bound A(G) > 6 in the proof, they conjectured that the same inequality is also valid
when 2 < A(G) < 5. Here we first showcase the process of finding small counterexamples to this conjecture by
software tools. These small counterexamples lead to two aptly named infinite families—wine glass cycles and
paths. We illustrate an elegant use of elementary calculus to approximate energy of these graphs.

Keywords: Graphs; Energy; Matchings.
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Heuristicki pristup resavanju lokacijskog problema ogranicenih kapaciteta sa
nadmetanjem sa delimi¢nim zadovoljenjem potraznje

Jovana Tomié

Narodna banka Srbije, Nemanjina 17, Beograd
e-mail: tomicjovana3@gmail.com

Apstrakt. Cilj svake kompanije kada ude na odredeno trziste jeste da maksimizuje svoj profit. Medutim, ako
na tom trzistu postoji konkurencija, kompanija se susrece sa dodatnim problemima. Na ovom mestu kompaniji
mogu pomoc¢i metode optimizacije, a najvise heuristicke metode ako je taj problem NP-tezak. Lokacijski problem
prikazan u radu je problem ograni¢enih kapaciteta sa nadmetanjem sa delimi¢nim zadovoljenjem potraznje
korisnika i spada u klasu diskretne optimizacije, koji ima povezanost sa teorijom igara s obzirom na to da se
rivali nadmecu na trzistu. Sastoje se u odredivanju optimalnih lokacija za uspostavljanje objekata kompanije koja
pruza odredenu uslugu korisnicima unutar posmatrane oblasti u kojoj ve¢ postoji odreden broj uspostavljenih
objekata konkurentske kompanije, sa ciljem maksimizacije profita oba igraca. Problem koji se razmatra spada
u klasu NP-teskih problema. Za navedeni problem izlozena su dva modela: u prvom modelu igra¢i moraju da
zadovolje celokupnu potraznju korisnika, dok je u drugom modelu dozvoljeno da drugi rival zadovolji samo deo
potraznje korisnika. Predlozene su tri heuristicke metode za resavanje navedenog problema: genetski algoritam,
osnovna metoda promenljivih okolina i memetski algoritam koji predstavlja hibridizaciju prethodna dva. Za
reSavanje optimizacionog problema lidera koriséene su navedene heuristike, dok je za raCunanje funkcije cilja
sledbenika koriséen egzaktni resava¢ CPLEX.

Kljucne reci: lokacijski problemi sa nadmetanjem; teorija igara; genetski algoritam; osnovna metoda

promenljivih okolina; memetski algoritam.
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Nalazenje grafova sa zadatim spektrom pomoc¢u metode promenljivih okolina

Petar Cirkovié

Prirodno-matematicki fakultet, Visegradska 33, Nis
e-mail: petar.cirkovic@pmf.edu.rs

Predrag Pordevic¢
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Apstrakt. Karakterizacija grafa na osnovu spektra je aktuelan istrazivacki problem koji ima brojne primene.
Pokazano je da graf nije nuzno jednoznacno odreden svojim spektrom, tj. postoje neizomorfni kospektralni
grafovi, ali je obi¢no vazno da se pronade barem jedan graf ¢iji je spektar jednak datom. Taj proces se naziva spek-
tralna rekonstrukcija grafa (Spectral Reconstruction of Graphs, SRG) i spada u NP-teske optimizacione prob-
leme. U ovom radu je na problem spektralne rekonstrukcije primenjena osnovna varijanta metode promenljivih
okolina (Basic Variable Neighborhood Search, BVNS) koja je implementirana tako da uzima u obzir neke poznate
osobine grafa koje se mogu izvesti na osnovu odgovarajuéeg spektra. Dobijena heuristika nazvana je SRG-BVNS.
Rezultati rekonstrukcije nekih poznatih grafova primenom SRG-BVNS metode poredeni su sa rezultatima do-
bijenim primenom AutoGraphiX paketa. Ovaj paket takode koristi neke varijante metode promenljivih okolina,
ali korisniku nije dozvoljeno da utice na njihov izbor i redosled.

Kljuéne reci: Spektralna teorija grafova; spektralno rastojanje; spektralna rekonstrukcija grafa; metaheuristike.

Digitalni repozitorijum ispitnih rokova

Nikola Ubavié

Matematicki fakultet
e-mail: mm16310Qalas.matf.bg.ac.rs

Apstrakt. Na izlaganju ¢e biti predstavljen originalan projekat ,, MATF Rokovi“ — digitalni repozitorijum
ispitnih rokova koji su odrzanih na Matematickom fakultetu u Beogradu. Prezentovaéemo razli¢ite aspekte ovog
projekta: od dizajna baze podataka, do implementacije korisnickog okruzenja. Na predavanju ¢emo govoriti i
o polozaju I¥TEXa u komunikaciji zasnovanoj na internet tehnologijama, kao i o problemima s kojima se autor
projekta suocio tokom razvoja projekta.

Projektu se moze pristupiti na adresi rokovi.ubavic.rs

Kljuéne reci: digitalizacija, ITEX; baze podataka.
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TecToBM carjiIacHOCTM ca PacCIONeiOM y CJIy4ajy HEHOTIIyHOT y30pKa

Mapuja Iynapuh

Mamemamuvrxu gaxyamem, Ynusepsumem y Leoepady, Cmydenmexu mpe 10, Leozpad
e-mail: marijar@matf.bg.ac.rs

Bojana Mwumomesuh

Mamemamunru gaxyamem, Ynusepsumem y Leoepady, Cmydenmexu mpe 16, Leoepad
e-mail: bojana@matf.bg.ac.rs

Ancrpakr. TecroBu cariacHOCTE ca pacIonesioM Cy IO cana Hajdyemhe npemiaralu 3a ciydaj MOTILYHOT
ciydajHOr y3opka. MeDyrum y npakcu ce decTo memasa na Cy IOIAIY HEH3YPUCAHU IITO PE3YyITUPa HEIOT-
OyHUM y30pKOM. Y pany he Ouru mart mperisien HEKOJIMWKO PA3INYATUX IIeMa IEH3ypPHUCama, KA0 U IPUKa3
Pa3IMYNTAX MPUCTYIa MpEeBa3UIaKema IpobiaeMa Koje MpPoy3pPOKyje HEKOMILITEHOCT y3o0pka. [lpuctynu he
OuTtn ynopebheHr Ha KOHKPETHOM IPUMEPY CKOPAIIBUX TECTOBA E€KCHOHEHIINjAJTHOCTH.

Kmyune peun: ciyuajuo mensypucame; U-CTaTUCTURKE; UMITy TAII]a HEIOCTajyNUX TOTATaKA.
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Marematuuka ananu3za y Matnady

Easup Yajuh

Enexmpomexnuvxa wrona - Tysra-Myzameda Xeaeuje Yewyduja 2 75000 Tysra
e-mail: ecajic86@gmail.com

Buonera Huxkomunosuh

Meduyuncra wroaa Cmesuya Josanosuh , Ilanvweso-Ilacmeposa 2, Hanieso 26000, Cpbuja
e-mail: ateloivvioleta@gmail.com

Ancrpakr. Y 0BOM pany je IPUKA3aHO pjelaBame MaTeMAaTUYKUX 33JaTaKa KPO3 CUMYJIAIU]y y IPO-
rpaMckoM Okpy:kesby Marnab. ['padmra m Busyanmsammja Kao WM CHMyJanuje Cy OpPEeIMeT CBAKOTHEBHUX
WCTPa:KUBamka KAKO HA HAIMIMM HOAPYYjUMAa TAakKO U mupe. Y pangy Cy NPEeACTaBbEHU HpuMjepu rpadudke
BU3yaJau3alyrje KPUBUX Yy PABHU U NMPOCTOPY KA0 MOMON IPUIMKOM IpTama GUrypa JaTuX QYHKIUja TeduH-
ucanux Ha onpebenom monpyujy. Pan campsu mpumjep ¢urype nurigogue, 3aBOjHUIE, COMPAJIE KAO U AUO
uyjacTe 3aBOJHUIE KOja MMa IMIMPOKY NPUMjeHy KaKO Y MaTEeMAaTHUIM TaKO U eJlekTporexHunu. Pan he manamo
ce nma moacrakHe um Oynyhe ucrpakuBade a nmpomupe 3Hame U3 OBe 0OJIACTH.

Kmyune peun: Maremaruuka ananusa, rpadpuyka Busyanuszanuja, Maraas.
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