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IIporpamcku ogoop X Cumniosujyma .. MaremMatuka u npuMese”

npod. ap CreBaH NMununosuh,

akagemuk CAHY, npeacenHuk ogbopa,

npod. ap Muogpar MaTterseBuh,

akagemunk CAHY, pegosHu npocecop Matematumdkor dakynreTa,
npodp. ap 3opaH Pakuh,

nekaH Matematuykor dakynreTa,

npod. ap Odapko MunuHkoBuh,

penoBHU npodecop Matematumykor hakynTeTa,
npodp. ap Heb6ojwa UkognHosuh,

BaHpeaHu npodecop MaTemaTtunykor hakyntera,
npod. ap 3opuua CtaHnmmposuh,

BaHpeaHu npodecop MaTemaTtunykor hakyntera,
npocp. ap Mupocnas Mapwh,

BaHpegHu npodecop MatemaTuykor akyntera,
npod. ap AparaHa Unuh,

BaHpegHu npodecop MatemaTtuukor cakynTera,
npod. ap JeneHa Katuh,

BaHpeaHu npodecop MaTtematunykor hakyntera,
aou. ap MurbaH KHexxeBuh,

poueHT MaTtemaTtunykor hakynteTa,

aou. ap Mapko O6pagoBuh,

poueHT MaTemaTtuykor cakynreta

Opragusanuonu oxoop X CumMnoosujyma ., MaremMaruka U rpumMeHe”

gou. ap MursaH KHexeBuh,

poueHT MatemaTuykor cbakynteTta YHuBepauTeta y beorpaay, npeacenHuk ogbopa,
npodp. ap 3opuua CtaHumupoBwuh,

BaHpenHu npodecop MatemaTtuukor pakynteTta YHuBepauTteta y beorpagy,

pou. ap AnekcaHgpa Jenuh,

poueHT MaTtemaTtunykor dakynteta YHuBepauteta y beorpagy,

aou. ap Bnagumunp BoxwuH,

poueHT MaTtemaTtunykor dhakynteta YHuBepanuteTa y beorpaay,

Mapek CBeTnuk,

acucteHT Matematuykor cpakynteTta YHuBepauTeTa y beorpagy,

hophe Crakuh,

acucteHT EkoHomckor hakynTeTa YHuBepauTeTa y beorpagy,

Dasupg LiBekuh,

cTyaeHT, MatemaTtuyku chakynteT YHuBepauteta y beorpagy,

Hapa hophesuh BecenuHoBuh,

wed PauvyHapcke nabopatopuje Matematundkor dpakynteta YHuBepauteTa y beorpagy



VHUBEP3UTET Y BEOTPATY
MATEMATHYKHU ®OAKYJITET

JAECETU CUMIIO3UJIYM ,MATEMATHUKA U ITIPUMEHE”
HAIIMOHAJIHUA CKYII CA MEBYHAPOJHUM YUYEIITREM

IIporpam npBor nana Cumno3ujyma oap:kasa ce y srpaau CAHY,
Kune3 MuxanioBa 35

IIporpam apyror nana CumMmno3ujyma op:KaBa ce y nIpocTropujama
MartemaTnukor pakyiarera,
Crynentcku Tpr 16

ITPOI'PAM
1. 1AH, IETAK 6. JELIEMBAP 2019.

10:00 — 11:50, CBeuana caia CAHY

10:00 — 10:15

OTBapame ckyna:
3opan Pakuh, nexan Matemaruukor dakynrera YHuBepsutera y beorpany

10:15 - 10:50

Milos§ Arsenovi¢, University of Belgrade, Faculty of Mathematics
Vladimir Bozin, University of Belgrade, Faculty of Mathematics
Miljan KneZevi¢, University of Belgrade, Faculty of Mathematics
Marek Svetlik, University of Belgrade, Faculty of Mathematics

“Belgrade Complex Analysis Seminar - the Life and Work of Professor Miodrag
Mateljevié”

10:50 — 11:05

[ToznpaBHe peun u oOpahama roctujy

11:05-11:50

Vladimir Markovié, CalTech, USA

“Rigidity and geometry of Harmonic Maps”

ITay3a 3a kady u ocBexeme 11:50 — 12:15
12:15-13:30, CBeuana cana CAHY

IIpencenasajyhu: 3opan Ilerpuh

12:15-12:45

Axanemuk CreBal IInaunoBuh, npeacennuk nporpamckor ogoopa Cumnosujyma

wMamemamuuka npuua — Muoopaz Mame.vesuh”

12:45-13:30

Dragomir Sari¢, Department of Mathematics, Queens College of CUNY

“Asymptotics of the modulus and the type of a Riemann surface”

ITay3a 3a kady u ocBexeme 13:30 — 13:50



http://simpozijum.matf.bg.ac.rs/s2019/aps_template_eng_MA_VB_MK_MS.pdf
http://simpozijum.matf.bg.ac.rs/s2019/aps_template_eng_MA_VB_MK_MS.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/VladimirMarkovic.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/X-Simpozijum-Saric.pdf
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13:50 — 15:20, Caaa 2 CAHY

IlpeacenaBajyhu: Musom ApcenoBuh

13:50 — 14:20

Oleg Ivrii, Wladimir Schreiber Institute of Mathematical Sciences, Tel Aviv University

“Critical structures of inner functions”

14:20 — 14:50

Massimo Lanza de Cristoforis, Dipartimento di “Matematica Tullio Levi-Civita”
Universita degli Studi di Padova

“A functional analytic approach to singular perturbation problems”

14:50 — 15:20

Melkana Brakalova-Trevithick, Mathematics Department, Fordham University

“Properties of the p-integrable subspaces of the universal Teichmiiller space”

ITay3a 3a kady u ocBexeme 15:20 — 15:40

15:40 - 17:00, Cana 2 CAHY

IIpencenasajyhu: lasua Kanaj

15:40 - 16:10

Jouni Rittyi, University of Eastern Finland, Department of Physics and Mathematics

“Bergman projection induced by a radial weight”

16:10 — 16:40

Vladimir Bozin, University of Belgrade, Faculty of Mathematics

“Lyapunov domains and extremal problems in complex analysis and applications”

16:40 - 17:00

Miljan KneZevié¢, University of Belgrade, Faculty of Mathematics
Miodrag Mateljevié¢, University of Belgrade, Faculty of Mathematics
Marek Svetlik, University of Belgrade, Faculty of Mathematics

“Schwarz-Pick type estimates for harmonic, HOR and HOC mappings”’



http://alas.matf.bg.ac.rs/~konferencija/s2019/aps_template_eng-1.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/aps_Lanza_de_Cristoforis-1.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/aps_template_eng%20Brakalova.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/JouniRattya.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/VladimirBozin.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/MKMMMSsimpozijum2019.pdf
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13:50 — 15:20, Cana 3 CAHY

Ipencenasajyhu: 3opuna Ctanumuposuh

13:50 — 14:20

Zoran S. Pucanovié, University of Belgrade, Faculty of Civil Engineering

“A new characterization of SuSkevic’s problem on right zero divisors”

14:20 — 14:50

Ivana Jovovi¢, Faculty of Electrical Engineering, University of Belgrade
Tamara Koledin, Faculty of Electrical Engineering, University of Belgrade

“Multipliers and Symmetric Bi-multipliers on Bitonic Algebras”

14:50 — 15:20

Vladimir Ja¢imovié, Faculty of Natural Science and Mathematics, University of Montenegro

“Kuramoto models on spheres: geometry and invariant submanifolds”

ITay3a 3a kady u ocBexeme 15:20 — 15:40

15:40 - 17:00, Cana 3 CAHY

Ilpencenasajyhu: {parana Wauh

15:40 - 16:10

Nikola Tuneski, Department of Mathematics and Informatics, Faculty of Mechanical
Engineering, Ss. Cyril and Methodius University in Skopje

“Study of a Mathematical Model of Market Surveillance Systems”

16:10 — 16:40

Milan Jovanovi¢, University of Belgrade, Faculty of Mathematics
Bojana Milosevi¢, University of Belgrade, Faculty of Mathematics
Marko Obradovi¢, University of Belgrade, Faculty of Mathematics

“Estimation of stress-strength parameter for multicomponent geometric model”

16:40 - 17:00

Goran Pankovi¢, University of Belgrade, Faculty of Mathematics
Dragan Dokié, University of Belgrade, Faculty of Mathematics
Nikola Lelas, University of Belgrade, Faculty of Mathematics
Ilija Vreéica, University of Belgrade, Faculty of Mathematics

“The fourth moment and large values of Dirichlet L-functions over rational function field”

17:00 Kokren y knyoy CAHY



http://alas.matf.bg.ac.rs/~konferencija/s2019/Note%20on%20Sushkevich%20problem.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/Multipliers%20and%20Symmetric%20Bi-multipliers%20on%20Bitonic%20Algebras.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/Abstract%20Vladimir%20Jacimovic.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/aps_Nikola_Tuneski.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/Apstrakt_Milan%20Jovanovic.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/djankovic,%20djokic,%20lelas,%20vrecica%20-%20X%20symposium.pdf
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2. 1AH, CYBOTA 7. AELIEMBAP 2019.

I CEKIIUJA: MATEMATHUKA U IIPUMEHE JAHAC
10:00 — 17:20 CATH, CAJIA BUM/IV

IpBu geo: 10:00 — 12:00

IIpencenaBajyhn: Muwban Knexesuh

10:00 —10:40

David Kalaj, University of Montenegro

“Muckenhoupt weights and a Lindelif theorem for harmonic mappings”

10:40 —-11:10

Adel Khalfallah, King Fahd University of Petroleum and Minerals, Dhahran,
Saudi Arabia

“Linking Complex Analytic to Nonstandard Algebraic Geometry”

11:10-11:40

Musiom1 ApcenoBuh, Yuusepsuret y beorpany — Maremarnuku gakyiaTeT
Jparossy6 J. Keukuh, Yausepsurer y beorpany — Matemaruuku dakynret

, Ouene ycnona enemenmapruux onepamopa’

11:40 -12:10

Milos Arsenovi¢, University of Belgrade, Faculty of Mathematics

“Invariance of quasinearly subharmonic functions and papers devoted to the topic”

Ilay3a 3a kady u ocBexeme 12:10 — 12:30
JApyru geo: 12:30 — 14:00

IIpencenasajyhu: /Iparosbyé Keuknh

12:30 - 13:00

Svjetlana Terzi¢, University of Montenegro

A new insight into T"-action on the Grassmannians Gy »

13:00 —13:30

Danko R. Jocié, University of Belgrade, Faculty of Mathematics
Milan Lazarevi¢, University of Belgrade, Faculty of Mathematics
Stefan MilosSevi¢, University of Belgrade, Faculty of Mathematics

“Inequalities for generalized derivations of operator monotone functions in norm
ideals of compact operators”

13:30 — 13:50

Miroslava Anti¢, University of Belgrade, Faculty of Mathematics

“Four-dimensional CR submanifolds of the six dimensional nearly Kéihler manifolds”

13:50 — 14:10

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

“Riesz’s Theorem for Lumer’s Hardy Spaces”

14:10 — 14:30

Jelena Katié, University of Belgrade, Faculty of Mathematics
Darko Milinkovié¢, University of Belgrade, Faculty of Mathematics
Jovana Nikoli¢, University of Belgrade, Faculty of Mathematics

“An obstruction and a construction in an ambient of the cotangent bundle”

ITay3a 3a kady u ocBexeme 14:30 — 15:00



http://alas.matf.bg.ac.rs/~konferencija/s2019/DavidKalaj.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/aps_template_eng-6.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/aps_Keckic_srb_cyr.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/Arsenovic%20simpozijum2019.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/aps_terzic_belgrade.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/apsJocic.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/apsJocic.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/AnticM.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/aps_template_engMarijan.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/J_Nikolic.pdf
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Tpehu neo: 15:00 — 17:20

IIpencenaBajyhu: Mapujan Mapkosuh

15:00 —15:20

Petar Melentijevié, University of Belgrade, Faculty of Mathematics

“Khavinson problem for harmonic functions in the unit ball in R3»

15:20 — 15:40

Milutin Obradovié, Department of Mathematics, Faculty of Civil Engineering, University of
Belgrade

Nikola Tuneski, Department of Mathematics and Informatics, Faculty of Mechanical
Engineering, Ss. Cyril and Methodius University in Skopje

“The Hankel determinant and other inequalities for certain classes of univalent functions”

15:40 — 16:00

Miloljub Albijanié, FEFA
Milos Arsenovi¢, University of Belgrade, Faculty of Mathematics
Miljan KneZevié¢, University of Belgrade, Faculty of Mathematics

“Academician Miodrag Mateljevié - development of Belgrade mathematical school in teaching
and science”

16:00 — 16:20

Zlatko Lazovié, University of Belgrade, Faculty of Mathematics

“Measures of Tn-noncompactness in Hilbert W* -modules”

16:20 — 16:50

Adam Lecko, University of Warmia and Mazury in Olsztyn Faculty of Mathematics and
Computer Science, Department of Complex Analysis

“Blaschke products and classes of analytic functions”



http://alas.matf.bg.ac.rs/~konferencija/s2019/aps_template_eng-4.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/aps_Nikola_Tuneski_2.pdf
http://simpozijum.matf.bg.ac.rs/s2019/MiloljubAlbijanic.pdf
http://simpozijum.matf.bg.ac.rs/s2019/MiloljubAlbijanic.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/aps_template_eng-5.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/AL-abstrakt.pdf
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I CEKIIUJA: MATEMATHUKA U IPUMEHE JTAHAC
10:00 — 17:00 CATH, CAJIA 704/1V

IIpBu geo: 10:00 — 12:00

IlpencenaBajyhu: Muaan /Ipaxkuh

10:00 - 10:30

Milojica Ja¢imovi¢, University of Montenegro, Department of Mathematics
Nevena Mijajlovié, University of Montenegro, Department of Mathematics

“Optimization and Variational Inequalities with Coupled Contsraints”

10:30—11:00

Biljana Jolevska-Tuneska, Ss. Cyril and Methodius University in Skopje, Dept. of Mathematics
and Physics

“Math, Art and Visualization”

11:00 - 11:20

Aleksandra Rosi¢, Visoka skola strukovnih studija za informacione tehnologije
Branko MaleSevic¢, Elektrotehnicki fakultet
Bojan Banjac, Fakultet tehni¢kih nauka

., Grobner-ove baze i planarnost preseka dve algebarske povrsi”

11:20 - 11:40

Milan M. Cugurovié, Matematicki fakultet, Univerzitet u Beogradu
Nikola Dimitrijevié, Majkrosoft razvojni centar Srbija
Stefan Miskovié, Matematicki fakultet, Univerzitet u Beogradu

“Modifikovani genetski algoritam za treniranje konvolutivnih neuronskih mreZa”

11:40 - 12:00

Danijela Brankovi¢, Faculty of Electrical Engineering, University of Belgrade
Zarko Mijajlovi¢, Faculty of Mathematics, University of Belgrade

“Smooth ER functions”

Ilay3a 3a kady u ocBexeme 12:00 — 12:30
Hpyru xeo: 12:30 — 14:00

IlpeacenaBajyhu: Asnexkcangpa Jleauh

12:30 —12:50

Mapko Ilemouh, I'paheBuncku dakynrer, YHuBepsuter y beorpany

wXunepzpaduuxu norumonu’”

12:50 —13:10

Mapuja Hynapuh, Yausepsurer y beorpany — MaremaTiuku akynrer

Bojana Munomesuh, Yuusepsuter y beorpany — Maremaruuku ¢dakynrer

Jakos Jy. Hukutun, Karenpa 3a mareMatuky u MexaHuky, [{p>xaBHu yHuBep3ureT y CaHKT
[TetepOypry, Pycuja

Mapxko O6panosuh, YHusepsutet y beorpany — Matemarnuku akyarer

“Hoeu mecmogu eckononenyujaanocmu @~ muna’”

13:10 - 13:30

Biljana Radic¢i¢, Univerzitet Singidunum

“EP matrice”

13:30 - 13:50

Bykamun bpxosuh, Yausepsurer y beorpany — @akynarer opraHu3alioOHUX HayKa
Adexcanapa [leauh, Yausepsuter y beorpany — Matemarnuku dakynret

“Pewrasarve IlImypm-/Iuyeuioeoz npooiema ca u3g000mM paziombenoz peoa Memooom
KoHnaunux eaemenama”



http://alas.matf.bg.ac.rs/~konferencija/s2019/Beograd2019PopravljenaVerzija.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/math-art_BJT.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/Rosic,%20Malesevic,%20Banjac.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/aps_template_srb_lat-5.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/Smooth%20ER%20functions.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/aps_template_srb_cyr-4.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/%D0%A1%D0%B8%D0%BC%D0%BF%D0%BE%D0%B7%D0%B8%D1%98%D1%83%D0%BC2019.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/Apstrakt%20-%20X%20simpozijum.%20MF,%20BG.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/Apstrakt_Simpozijum.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/Apstrakt_Simpozijum.pdf
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13:50 — 14:10

Milos Z. Petrovi¢, Faculty of Agriculture in Krusevac, University of Ni§

“Some recent results on diffeomorphisms of generalized Riemannian spaces and their
generalizations”

14:10 — 14:30

Irma Zenunovi¢, Osnovna Skola Pazar, Tuzla
Elvir Cajié¢, Osnovna $kola Pazar, Tuzla

»Diferencijalna geometrija povrsi primjenom Wolfram Mathematica”

ITAY3A 3a kady u ocBexeme 14:30 — 15:00
Tpehu neo: 15:00 — 17:20

IlpencenaBajyhu: Ayman Ouunh

15:00 — 15:20

Nikola Perié, Mozzart

wIzazovi primene blockchain thenologije”

15:20 — 15:40

Ivana Mili¢ Zitnik, Astronomska opservatorija

wKretanje rezonantnih asteroida veoma malim brzinama Jarkovskog i njegov uticaj na oblik
familije asteroida”

15:40 — 16:00

Jeaena Tacuh, Yausepsurer y beorpany — Maremarnuku gakyiaTeT

w~Hymepuuke memooe 3a peuiasarbe CUH2YIAPHO Nepmyoosanux ougepenyujainux
jeonauuna’

16:00 — 16:20

Branko Sari¢, Visoka Skola tehnickih strukovnih studija

. Koncept totalne integrabilnosti”



http://alas.matf.bg.ac.rs/~konferencija/s2019/MP_Apstrakt_Matematika_i_Primene_2019.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/MP_Apstrakt_Matematika_i_Primene_2019.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/aps_template_srb_lat-3.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/NPeric-Apstrakt.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/Ivana_MZ2019.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/Ivana_MZ2019.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/Jelena_Tasic.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/Jelena_Tasic.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/simpozijumlat-6.pdf
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Il CEKIHUJA: MATEMATHUKA U UTHOOPMATHUKA Y OBPA3OBABY
10:00 — 16:20 CATH, CAJIA 706/1V

IpBu geo: 10:00 — 12:00

IIpeacenasajyhu: Mupocaas Mapuh

10:00 — 11:00

®uann Mapuh, Matematnuku dakynrer, YHuBep3utet y beorpany

~Kopenauuja nacmage ungopmamure, mamemamurke u puuke Kpo3 nPpozpamcKu jeauk
Hajmon”

11:00 —12:00

MuJjian JoBanoBuh, Maremarnuku dakynrer, YHuBep3uretr y beorpany

wH2zpe na cpehy — mamemamuxom 00 noveoe?”

Ilay3a 3a kady u ocBexeme 12:00 — 12:30
Hpyru geo: 12:30 — 14:00

IIpencenaBajyhu: He6ojma Ukoaunosuh

12:30 —13:10

Mwban KnexeBuh, Matematnuku dakynrer, YauBep3uter y beorpany

wIIpumena Ilmonomejece meopeme”

13:10-13:30

Zvezdan Stojanovié, Evropski univerzitet Brcko distrikt
Elvir Caji¢, KSC Sveti Franjo Tuzla

wMatematicko modelovanje nastavnog procesa”

13:30 — 13:50

Muaanen berouh, bputancka Matepuanmonanna [llkona Apkanuja Akagemuja, Kotop

» Ipuzonomempuja y akycmuuu’

13:50 — 14:10

Tatjana CrankoBuh, ETII ,,Hukona Tecna” [TanueBo
Pagunua Kaposuh, OIII ,,Ocno6oanonu beorpana” beorpan

wIIpojekmna nacmasa y mamemamuyu — keuz Mocm mamemamuxe”

14:10 — 14:30

Hejan Bypuesba, [IpBa ekoHoMcka mkosna, beorpang

wHlanzajcku npoonem”

Ilay3a 3a kady u ocBexkeme 14:30 — 15:00

Tpehu geo: 15:00 — 16:20

IIpencenasajyhu: Baragumup Ky3zmanosuh

15:00 —15:20

Panocaas boxuh, 'umuasuja ,,Ceero3ap Mapkosuh” Hosu Can

wIIpumena oopazoenoz copmeepa I'eozeopa vy oopadu nacmagnux caopiicaja us
cmepeomempuje’’



http://alas.matf.bg.ac.rs/~konferencija/s2019/aps_template_srb_cyr.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/aps_template_srb_cyr.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/Apstrakt_Igre%20na%20srecu.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/aps_template_srb_cyr_MK.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/zvzedanradelvir.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/%D0%A2%D1%80%D0%B8%D0%B3%D0%BE%D0%BD%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%98%D0%B0%20%D1%83%20%D0%B0%D0%BA%D1%83%D1%81%D1%82%D0%B8%D1%86%D0%B8%20-%20%D0%9C%D0%BB%D0%B0%D0%B4%D0%B5%D0%BD%20%D0%91%D0%B5%D0%B3%D0%BE%D0%B2%D0%B8%D1%9B.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/Simpozijum_Stankovic_Karovic.pdf
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15:20 — 15:40

Tatjana Simak, Osnovna 8kola ,,Mar3al Tito”, Padina
Zoran Z. Petrovi¢, Univerzitet u Beogradu — Matematicki fakultet
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Tatjana CrankoBuh, ETII ,,Hukona Tecna” [TanueBo

SKankyramop y nacmaeu mamemamure — 0a, moxcoa, rne?”’

16:00 — 16:20

JAymuna Mapkosuh, OcHoBHa mikona ,,Ctepan Hemama” Hurn

SAcmpasricueauku npojekmu y Hacmaeu mamemamuxe”
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Isidora Jankov, Department of Astronomy, Faculty of Mathematics, University of Belgrade
Dragana Ili¢, Department of Astronomy, Faculty of Mathematics, University of Belgrade

“Optical spectral parameters correlations in an SDSS sample of type 1 quasars”
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nomepene eKcnonenyujanne pacnooene’”
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. Ilntegralna kriptoanaliza AES-a sa tajnim S-Box-om - teorija i implementacija”

12:05-12:15
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wCadup: Ynompeoa nuneapuuux mpancghopmayuja kao oooamax 3a 3D codhmeep
SketchUp”

12:20 - 12:30

Aleksandar Mladenovi¢, student Matemati¢kog fakulteta Univerziteta u Beogradu
Vladimir Mandié, student Matemati¢kog fakulteta Univerziteta u Beogradu

wPrimena kvantne Furijeove transformacije u programskom jeziku Python”

12:35-12:45

Nikola Velov, student Matemati¢kog fakulteta Univerziteta u Beogradu

» O broju nizova jedinstvene vrednosti maksimalne duZine u polugrupi matri¢nih jedinica”
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12:50 — 13:00

Lea Petkovi¢, student Matematickog fakulteta Univerziteta u Beogradu
Bojana Ristanovi¢, student Matematickog fakulteta Univerziteta u Beogradu
Nikola Stamenié, student Matemati¢kog fakulteta Univerziteta u Beogradu

., CvEXxpress”
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WZulijev i Mandelbrotoy skup”
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Belgrade Complex Analysis Seminar - the life and work of Professor Miodrag
Mateljevic

Milo§ Arsenovié

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

Vladimir Bozin

University of Belgrade, Faculty of Mathematics
e-mail: bozinv@turing.mi.sanu.ac.rs

Miljan Knezevié¢
University of Belgrade, Faculty of Mathematics
e-mail: kmiljan@matf.bg.ac.rs

Marek Svetlik

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

Abstract. In the mid 1990s, despite of the difficult circumstances, Belgrade was thriving with mathematical
activity. These seminal days are remembered fondly, and we dig deeper into the origins and role played by the
Belgrade Complex Analysis seminar from those consequential times.

In this short time interval we will try to capture the most beautiful and interesting moments we spent at
the Seminar led by prof. Miodrag Mateljevi¢. We are aware that it would essentially take us an eternity to
describe in brief the shared memories and achievements we have lived. Thanks to such a great man, scientist
and professor, many of us are now where they are.

Keywords: Complex Analysis; Miodrag Mateljevié¢
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Rigidity and geometry of Harmonic Maps

Vladimir Markovi¢

CalTech, USA
e-mail: markovic@caltech.edu

Abstract. Harmonic maps play a prominent role in geometry. I will explain some of these applications
including Siu’s rigidity of negatively curved Kahler manifolds, as well as my recent result about the existence
and uniqueness of harmonic maps between hyperbolic spaces (the proof of the Schoen conjecture).

Keywords: Harmonic maps; Schoen conjecture.

Asymptotics of the modulus and the type of a Riemann surface

Dragomir Sarié¢

Department of Mathematics, Queens College of CUNY, 65-30 Kissena Blvd., Flushing, NY 11367
Mathematics PhD. Program, The CUNY Graduate Center, 365 Fifth Avenue, New York, NY 10016-4309
e-mail: dragomir.saric@Qqc.cuny.edu

Abstract. We consider the asymptotic behavior of the modulus of curves connecting graphs of two functions
in the complex plane when the distance between the graphs goes to zero. We prove that the asymptotic value
is the modulus of the vertical family of curves connecting the graphs. One applications of this phenomenon is
finding limit points of Teichmiiller geodesics on the Thurston boundary of the universal Teichmiiller space. We
discuss another application which concerns determining whether a given Riemann surface is of parabolic type.

A Riemann surface is of parabolic type if it does not have a Green’s function. We parametrize the space
of all Riemann surfaces by Fenchel-Nielsen parameters for a pants decomposition-each cuff of a geodesic pair of
pants has a length and twist parameter. We give explicit conditions on the length and twist parameters that
guarantee the Riemann surface is parabolic. This is a joint work with A. Basmajian and H. Hakobyan.

Keywords: modulus of curves, Fenchel-Nielsen coordinates, parabolic Riemann surface; extremal distance,
type problem; Teichmiiller space, Thurston boundary.
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Critical structures of inner functions

Oleg Ivrii

Wiadimir Schreiber Institute of Mathematical Sciences, Tel Aviv University
e-mail: ivwrit@tauex.tau.ac.il

Abstract. A finite Blaschke product may be described as a proper holomorphic self-map of the disk.
Typically, one studies Blaschke products by looking at the locations of their zeros. In this talk, we take a
less travelled route and examine Blaschke products by looking at their critical points. Our starting point is
a celebrated theorem of Heins which says that given any finite set of points in the unit disk, there exists an
essentially unique finite Blaschke product which has that set as its critical set. Our aim is to extend this result to
infinite degree in the context of inner functions. I will first explain how to parametrize inner functions F of finite
entropy (i.e. which have derivative in the Nevanlinna class) in terms of Inn F’. The answer involves measures on
the unit circle that do not charge Beurling-Carleson sets. Afterwards, I will discuss how one might parametrize
arbitrary inner functions using 1-generated invariant subspaces of the weighted Bergman space A%. The proofs
rely on the Liouville correspondence which provides a bridge between complex analysis and non-linear elliptic
PDE.

Keywords: Blaschke product; critical set; Gauss curvature equation; Bergman space.
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A functional analytic approach to singular perturbation problems

Massimo Lanza de Cristoforis

Dipartimento di Matematica ‘Tullio Levi-Civita’
Universita degli Studi di Padova, Via Trieste 63, Padova 35121, Italy. e-mail: mldc@math.unipd.it

Abstract. This talk is dedicated to the analysis of singularly perturbed problems on singularly perturbed
domains by an approach which is alternative to those of asymptotic analysis, and has an expository character.

In particular, we will consider some specific problems depending on a positive parameter ¢ and we will
consider a family of solutions depending on € as € approaches 0. Then we shall represent the dependence on €
of the family of solutions, or of corresponding functionals of the solutions in terms of possibly singular at 0 but
known functions of € such as e ' or loge, and in terms of possibly unknown real analytic operators.

Keywords: Perforated domains; singular perturbation; asymptotic behaviour.
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Properties of the p-integrable subspaces of the universal Teichmiiller space

Melkana Brakalova-Trevithick

Mathematics Department, Fordham University, Bronz, NY 10458
e-mail: brakalova@fordham.edu

Abstract. One of many equivalent definitions of the universal Teichmiiller space 7T is of the set of all
quasisymmetric mappings of the unit circle S* that fix 1, ¢ and —1. One denotes by T; C 7T the subspace of
the symmetric mappings of S*. For p > 0, we denote by 77 the subset of those elements of 7, which admit a
quasiconformal extension in the unit disk D such that its Beltrami coefficient is in LP (D, do), where do is the
Poincaré measure on . We call the space 77 the p-integrable Teichmiiller space. The space T2, known also as
the Weil-Petersson Teichmiiller space has been extensively studied and the 7P-spaces were introduced for all
p = 2in [ 1]. In [ 2], the definition was extended to p > 0 where, using geometric properties of q.c. maps, it was
shown that for all p > 0, 77 C Ts.

We recall that there exists a metric on 7 called the Teichmiiller distance that we denote by d7. The universal
Teichmiiller space endowed with the Teichmiiller metric is a geodesic space, but not uniquely geodesic. It is also
known that 7 is a geodesic space [ 3] but it is not known if it is uniquely geodesic, and that 77 is a length space
[ 4], for p > 2.

In this talk we discuss smoothness and length properties of the elements of the p-integrable Teichmiiller
spaces for 0 < p < 1, and state open questions. This work is joint with V. Alberge.

Keywords: universal, symmetric, and p-integrable Teichmiiller spaces; quasiconformal, quasisymmetric and

symmetric mappings.
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Abstract. We consider the question of when the Bergman projection induced by a radial weight is bounded

between Lebesgue spaces induced by the same weight.
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Lyapunov domains and extremal problems in complex analysis and applications
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Abstract. A fruitful collaboration with Miodrag Mateljevic, spanning over more than two decades, has
included topics ranging from complex analysis to applied mathematics. In particular, we will discuss some

recent results in quasiconformal harmonic maps in more detail.

Schwarz-Pick type estimates for harmonic, HQR and HQC mappings

Miljan Knezevié¢
University of Belgrade, Faculty of Mathematics
e-mail: kmiljan@matf.bg.ac.rs

Miodrag Mateljevié¢

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

Marek Svetlik

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

Abstract. In this talk we give a short overview of some our results related to generalizations of the Schwarz
lemma and the Schwarz-Pick lemma for harmonic, HQR and HQC mappings. In particular, we consider versions
of the Schwarz lemma for harmonic functions on the unit disk, whereby values of such functions and the norms
of their differentials at the point z = 0 are given.

Keywords: Harmonic functions; the Schwarz lemma; the Schwarz-Pick lemma.
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A new characterization of Suskevi¢’s problem on right zero divisors

Zoran S. Pucanovié¢
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Abstract. In [ 3] (1950) Suskevi¢ posed the following problem:

Describe all right zero divisors in the ring of infinite upper triangular matrices over a field.

It turns out that the description of right zero divisors in that ring is a very difficult problem that has not
been resolved yet. There are some partial answers to this question and one nice reformulation of this problem
can be found in [ 1].

In [ 2] the authors have proved that every infinite upper triangular matrix over an arbitrary field has a
generalized infinite Jordan normal form. Based on this fact, we will prove the following characterization: An
infinite upper triangular matrix over a field is a right zero divisor if and only if its generalized Jordan normal
form contains a zero row.

Keywords: Zero divisors; Infinite upper triangular matrices; Generalized Jordan normal form.
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Multipliers and Symmetric Bi-multipliers on Bitonic Algebras
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Abstract. In this paper, we investigate some properties of multipliers and symmetric bi-multipliers on
bitonic algebras. Kernel and fixed set of multipliers and symmetric bi-multipliers are also considered.

Keywords: bitonic algebras; multipliers; symmetric bi-multipliers.
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Kuramoto models on spheres: geometry and invariant submanifolds
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e-mail: vladimirj@Qucg.ac.me

Abstract. The tendency of coupled oscillators to synchronize their oscillations is a fascinating phenomenon
with a great variety of manifestations in Nature and applications in Engineering.

The most popular mathematical model of coupled oscillators has been introduced by Yoshiki Kuramoto
in 1975, see [1]. This model serves as a paradigm for study of phase transitions and synchronization in large
ensembles of coupled oscillators.

Recently, motivated by potential applications in Physics, Mathematical Biology, Mathematical Sociology,
Robotics and Artificial Intelligence, several researchers introduced various extensions of the classical Kuramoto
models to higher-dimensional manifolds.

The present talk is devoted to recent geometric and group-theoretic insights into the classical Kuramoto
model ([2]) and its extensions ([3]). Geometries of unit balls associated with Kuramoto models are discussed.

I also briefly address some intriguing relations with the notion of coherent states in Mathematical Physics.
Finally, I point out some applications in Mathematics and beyond.

Keywords: Kuramoto model; ball; hyperbolic geometry; conformal mappings, coherent states.
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Study of a Mathematical Model of Market Surveillance Systems

Nikola Tuneski
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Skopje, Karpos II b.b., 1000 Skopje, Republic of North Macedonia
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Abstract. A dynamic mathematical model of a market surveillance system is presented that takes into
account the three most relevant actors: the market surveillance authority, the consumers (users of the products)
and the economic operators; satisfactory indices for each of them are defined, together with a set of action rules
when the value of the index is below or above some (predefined) limiting value. Afterwards, computer simulation
is done for a real case, the results are studied and adequate conclusions are drawn.

Keywords: mathematical model, market surveillance, satisfactory indices, simulation.
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Estimation of stress-strength parameter for multicomponent geometric model
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Abstract. This paper deals with the estimation of Rs, = P{at least s of the (Y1,Y2,...,Y%) > X}, where
X and Y; are independent random variables from geometric distribution. The MLE, UMVUE and Bayes point
estimator, as well as asymptotic and bootstrap confidence intervals are presented. The methods are applied to
a real data example.

Keywords: multicomponent stress-strength; reliability; geometric distribution.
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The fourth moment and large values of Dirichlet L-functions over rational function
fields
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Abstract. We establish the existence of large values of Dirichlet L-functions in the family of non-principal
characters associated to prime polynomials @ over finite field Fy, as degQ — oo, and s € (1/2,1]. When s =1,
we provide a lower bound for the number of such characters. To do this, we adapt the resonance method to the
function field setting. We also investigate this problem at the central point |L(1/2, x)|, where now x varies over
even, non-principal, Dirichlet characters associated to prime polynomials Q) over F,, as deg Q — oo. In addition
to resonance method, in this case we use an adaptation of Gél type sums estimate.

N. Tamam considereded the fourth moment of L-functions, in central point: 555 35 . |L(1/2,x)|*, as
deg Q — o0, and established a partial main term, with only the leading order summand. In order to obtain the
full main term, with all lower order summands, we consider the fourth moment additionally averaged over the

1 1 [rsa 1.
o 2w [T

x (mod Q) logq
The obtained asymptotic formula is in agreement with the existing conjectures for integral moments of L-

critical circle:
4

dt.

functions in families.
Keywords: Dirichlet L-functions; function fields; resonance method; Gal’s sums.
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Muckenhoupt weights and a Lindelof theorem for harmonic mappings

David Kalaj
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e-mail: davidk@ac.me

Abstract. We extend the result of Lavrentiev which asserts that the harmonic measure and the arc-length
measure are Ao equivalent in a chord-arc Jordan domain. By using this result we extend the classical result
of Lindeldf to the class of quasiconformal (q.c.) harmonic mappings by proving the following assertion. Assume
that f is a quasiconformal harmonic mapping of the unit disk U onto a Jordan domain. Then the function
A(z) = arg(d,(f(2))/z) where z = re, is well-defined and smooth in U* = {2z : 0 < |z| < 1} and has a

continuous extension to the boundary of the unit disk if and only if the image domain has C' boundary.

Linking Complex Analytic to Nonstandard Algebraic Geometry

Adel Khalfallah

King Fahd University of Petroleum and Minerals, Dhahran, Saudi Arabia
e-mail: adel.khalfallah@gmail.com

Abstract. The value of nonstandard mathematics is in serving as a ”guiding star” and often offering a
conceptually simple and elegant interpretation and generalization of classical theory and sometimes leads to new
concrete standard results.

Not so much is known about nonstandard complex analysis, unlike nonstandard real analysis, topology and
metric spaces theory. Only some very specific applications of model theory are used to be known as for instance
the Lefschetz principle, the theorem of Tarski-Seidenberg or some simple proofs of Hilbert’s Nullstellensatz.

Recently, in collaboration with S. Kosarew, we started a program to develop a theory of analytic geometry
using nonstandard methods. One of our fundamental constructions is that of a category of certain ringed spaces,
called 6oynded cuemec, which contains the category of algebraic C- schemes and which admits an essentially
surjective functor, called the standard part functor, to the category of complex spaces. The advantage of this
new more algebraic category is that it allows us to apply many constructions of standard algebraic geometry
which are not evident in the analytic context. We obtain analytic results just by taking the standard part functor.

Keywords: Nonstandard analysis; Bounded schemes; internal polynomials.
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OneHe ycnmoHa eJIeMEHTapHUX OmepaTropa
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n

Amncrpaxr. Enemmrapau oneparopu cy omeparopu obmura x — E(z) = Y7,

ajxrb; Ha HEKO] yHUTAJIHO]
Banaxosoj anre6pu. ¥Ycmon oneparopa F je HajMamu mpupomad Opoj n Takas ga ce jesrpa oemparopa E™
u E" noknamajy. Ouena ycroHa elIMeHTAPHIX ONEPATODA MOMKE Ce M3BECTU HA OCHOBY HEKHMX DPEe3yJITarTa
tTeopuje ¢yHrmumja. KoHkpeTrHO, ako cy aj, b; T3B. yOUIITEHM CKaJIADHU ONEPATOPU MOpemaKa S, OTHOCHO
r, Taza ce ycuoH. nox oapebenum ycmoBuma, Mosxke ouenutu 6pojeM [s + r + ¢/2] + 1, rae je ¢ numenswuja
npom3Boaa cnerrapa o(ai,...,an) X o(bi,...,by).

Kipyune peun: Ganaxose anrebpe, exemenrapun oneparopu, Parnua-Ilaraemosa Teopema, ®ypujeosa

TpaHCcpopMaInyja.
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Invariance of quasinearly subharmonic functions and papers devoted to the topic

Milos Arsenovié

Department of Mathematics, University of Belgrade, Serbia
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Abstract. We present results on invariance of quasinearly subharmonic functions under quasiconformal
change of variables published in papers by V. Todorcevi¢, P. Koskela, J. Riihentaus and O. Dovgoshey. Analogous
results on regularly oscillating functions are also discussed. We analyse an unusual paper on the same topic,
which is a compilation of two previously published articles by the same author (one in collaboration with P.
Koskela). We present how unexpected problems arise when two papers are copied into a single one.

Keywords: quasiconformal mappings; qusinearly subharmonic functions; regularly oscillating functions.
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A new insight into 7™-action on the Grassmannians G, >

Svjetlana Terzi¢

University of Montenegro, DZordza Vasingtona bb, Podgorica
e-mail: sterzic@ucg.ac.me

Abstract. The canonical action of the compact torus 7™ on the complex Grassmann manifolds G, i has
been extensively studied in [ 1], [ 2], [ 3]. In this talk we focus on the studying of the canonical T™-action on the
Grassmann manifold G, 2, n > 4. In that context we explicitly describe those polytopes which can be obtained
as the images of the closures of (C*)"-orbits on Gn2 by the standard moment map p : Gn2 — Ap2 C R™.
We show that those of them which intersect the interior of A, 2 have all dimension at least n — 2 and discuss
the chamber decomposition of A, 2 given by these polytopes as well as the relation of the moment map to this
chamber decomposition. Following this pattern we also signify one more approach for the description of the
universal space of parameters for G, 2 as well as its orbit space G, 2/T". We also discuss the issue related to
a smooth structure on the orbit space G, ,2/T"™ for which the canonical projection map Grn,2 = Gn2/T" is a
smoooth map.

Keywords: Grassmann manifolds; torus action; orbit space.
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Inequalities for generalized derivations of operator monotone functions in norm
ideals of compact operators
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Abstract. Let ® be a symmetrically norming (s.n.) function, p > 2, 3" to be a dual s.n. function to -
modified s.n. function <I>(p), A, B, X € B(H), with A and B being normal operators such that AX —XB € Cq(H).
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If both A and B are strictly accretive, then for non-constant Pick function ¢ € P[0, +00)

|p(A)X — Xo(B)|], < A +A (AX — XB) B+B (1)
If A and B have strictly contractive real parts, then
* 2 *
; I—‘A +A’ (10 %X X1lo I‘LB)\/ B+B ’ |AX — XB|ls.

If A is cohyponormal, B is hyponormal and at least one of them is normal, such that AX — XB € @ <I>(,,)*(7-[),

then
s A+ A

2A 2B B+ B*
( —X X tan )cos +

s

< AX = XBI| - - (2)

™ &(P)*

Inequality (1) generalizes “difference” version of Heinz norm inequality [ 1, Hilfssatz 3] and mean values norm
inequality [?, th. 4.4] for operator monotone functions. Inequality (2) remains valid for all s.n. function ® if A
and B are both (additionally) normal, which extends inequalities in [ 3, th. 5] for self-adjoint operators H and
K, whence their spectra o(H) and o(K) are contained in (—m/2,7/2), to non necessarily self-adjoint operators
A and B.

Keywords: Inner product type transformers, operator monotone functions, Q and Q*-norms
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Four-dimensional CR submanifolds of the six dimensional nearly Kéahler manifolds

Miroslava Antié
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Abstract. An almost Hermitian manifold with an almost complex structure J and the Levi-Civita connection
V is said to be a strictly nearly K&hler manifold if the tensor V.J is skew-symmetric. It is known that the arbitrary
nearly Kéahler manifold can be decomposed into factors of three special types, and one of those types are six-
dimensional nearly K&éhler manifolds. We note that there are only four homogeneous six-dimensional strictly
nearly Kéhler manifolds: the sphere S°(1), the product S® x S3, the projective space CP® and the flag manifold
SU@3)=U(1) x U(1).

There are several types of submanifolds of an almost Hermitian manifold that have nice properties with
respect to the corresponding almost complex structure J. If the tangent space of the submanifold is invariant for
J, it is an almost complex submanifold and if J maps the tangent space into the corresponding normal space,
the submanifold is a totally real submanifold. One of the generalizations of these two notions is the notion of
CR submanifold, introduced by A. Bejancu. A submanifold M is a CR submanifold if there exists a differential
almost complex distribution D1 on M (JD1 C D), such that its orthogonal complement D2 in T'M is totally
real distribution (JDs C T M), where T M is the normal bundle over M.

13



Cumnosujym MATEMATUKA U IIPUMEHE, Maremarnukn paxynarer, Y ausepsurer y Beorpany, 2019,Vol. X (1)

Here we investigate four-dimensional CR submanifolds in six-dimensional strict nearly K&hler manifolds. We
construct a moving frame that nicely corresponds to their CR structure. Moreover, we present some particular
classes of CR submanifolds in S¢(1).

Keywords: Nearly Kéhler manifolds, almost complex structure, CR submanifolds.

Riesz’s Theorem for Lumer’s Hardy Spaces
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Abstract. We expose our recent results from the recent works [ 1] and [ 2] concerning a version of the
well-known Riesz’s theorem on conjugate harmonic functions for Lumer’s Hardy spaces (Lh)?(€2) on a domain
Q C C™: If a real-valued harmonic function U € (Lh)?(€2) has a harmonic conjugate V on Q (i.e., a real-valued
harmonic function such that U + ¢V is analytic on Q), then U + iV also belongs to (Lh)?(€2), and for the
normalized conjugate we have the norm estimate |[U + iV||(Lnyr(a) < cpllUll(zryr(q), with the best possible
constant ¢, in the case of positive U. This version of the Riesz theorem was obtained in [ 3] but with for
C2-smooth domains in C", and without a precise constant. We are able to relax smoothness condition of the
domain.

Keywords: Riesz’ theorem, conjugate harmonic functions; Hardy spaces, Lumer’s Hardy spaces.
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An obstruction and a construction in an ambient of the cotangent bundle
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Abstract. In this lecture we will give at least two good reasons why one should consider Floer-homological
spectral invariants in the cotangent bundle. The first reason is that they give us an obstruction for a submanifold
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to be a boundary. Secondly, by homogenization of spectral invariants we can construct a family of partial quasi-
morphisms on the group of Hamiltonian diffeomorphisms of the cotangent bundle.

Keywords: Symplectic topology, Floer homology.

Khavinson problem for harmonic functions in the unit ball in R"

Petar Melentijevié
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Abstract. We expose recent results on an extremal problem for bounded harmonic functions in the unit
ball B™. In [ 1], the author solved the Khavinson conjecture in R?, an intriguing open question since 1992 posed

by D. Khavinson, later considered in a general context by Kresin and Maz’ya. Precisely, the following inequality

3

1 /(1+1p%)2
Vu(x é—(*—l sup |u(y)l,
Vo) < o (S5 1) s ()

was obtained:

with p = |z|, thus sharpening the previously known with |(Vu(z), nz)| instead of |[Vu(zx)|, where n, = Tar- Very
recently, Congwen Liu in [ 2] proved that similar estimate holds for bounded harmonic functions in the unit ball
of R™ i.e. the appropriate sharp constants for their radial derivatives and gradients coincide.

Keywords: Harmonic functions, Sharp estimates, Gradient of function, Special functions.

References

[1] P. Melentijevié¢ A proof of the Khavinson conjecture in R?®. Advances in Mathematics, 352(2019), 1044-1065.
[2] C. Liu A proof of the generalized Khavinson conjecture. arXiv:1909.00635

The Hankel determinant and other inequalities for certain classes of univalent
functions
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Abstract. In recent time, the problem of finding upper bound, preferably sharp, of the Hankel determinant
for classes of univalent functions, is being rediscovered and attracts significant attention among the mathemati-
cians working in the field. In that direction, this presentation will provide some new and improvements of existing
results for the class of starlike functions and some of its subclasses.

Keywords: analytic, univalent, starlike, Hankel determinant, upper bound.
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Academician Miodrag Mateljevi¢ - development of Belgrade mathematical school in
teaching and science
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Abstract. In this paper the scientific contribution of academician Miodrag Mateljevi¢ and his methodical
approach in teaching mathematical analysis are emphasized. His contribution to scientific activity is related to
his work on complex analysis and the publication of world-renowned scientific papers. His team spirit and work
with young and talented students are particularly prominent. In the teaching methodology his original ideas that
encourage students and colleagues to think can be highlighted. Works and books that characterize the beauty
of his writing style are presented. The whole work is interwoven with the both creative and human personality
of prof. dr Miodrag Mateljevi¢, full member of Serbian Academy of Sciences and Arts.

Keywords: Academician Mateljevi¢; scientific activity; teaching methodology.
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Measures of 7),-noncompactness in Hilbert 1/ *-modules
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Abstract. We will define measures of 7apr-noncompactness p for Hilbert W*-module M, which are analogous
to measures of weak noncompactness on Banach space, such that for bounded set H C M holds pu(H) = 0 iff
H is relative compact in 7p-topology, which is generated by the system of seminorms ¢((y,-)) (y € M and ¢ is
normal state).

Angosto and Cascales [ 1] proved the following inequalities

ck(H) <

=
=
N

~(H) < 2ck(H) < 2k(H) < 2w(H),

for any bounded subset H in Banach space X, where w,~, k and ck are certain distance types in Banach spaces
defined in [ 1].

We will prove that for our functions w’,v’, ck’, k" (analogous to functions w,~, ck, k) defined on the family
of bounded subsets in Hilbert W*-module M, the following inequalities hold

k' (H) < K(H), ~(H)< 2k (H) < 2K (H) < 2 (H).

Keywords: Hilbert W*-module; compactness; measures of weak noncompactness.
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Optimization and Variational Inequalities with Coupled Constraints
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Nevena Mijajlovi¢

University of Montenegro, Department of Mathematics, Podgorica
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Abstract. We consider variational inequalities with coupled constraints. The necessary conditions of the
optimality in minimization problems can be written in the form of variational inequalities. Usualy, these vari-
ational inequalities have to be solved on some fixed set. But, one often has to solve a variational inequality
or minimization problem when the set of constraints is changeable. Some classical algorithms of minimizations
are not applicable in these cases, because solving varaitional inequalities with coupled constraints requirs that
variational inequality has to be solved concurrently with the fixed point problem of the set-valued mapping.
We will present and analyse three types of algorithms which are adapted for solving variational inequalities and
minimization problems with coupled constraints: (1) algorithms of the gradient type [1] and [2]; (2) algorithms

based on Karush-Kuhn-Tucker theorem (s. [3]) and (3) distrubuted algorithms based on consensus.

Keywords: variational inequalities; Karush-Kuhn-Tucker theorem; coupled constraints.
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Math, Art and Visualization

Biljana Jolevska-Tuneska

Ss. Cyril and Methodius University in Skopje, Dept. of Mathematics and Physics, Karpos 2 bb, Republic of North
Macedonia
e-mail: biljanaj@feit.ukim.edu.mk

Abstract. Mathematical tools have always been used in an essential way in the creation of art. Since
ancient times, symmetry was used as a tool for various aspects of fabrics, ethnic designs, architecture. During
the Renaissance, the artists have needed to develop or use mathematical thinking to carry out their artistic
vision. Among such artists were Luca Pacioli (1145-1514), Leonardo da Vinci (1452-1519) and Albrecht Direr
(1471-1528).

Today’s mathematical tools are more sophisticated, with digital technology fast becoming a primary choice.

In the hands of an artist, computers can produce art. Isometries, similarities, and affine transformations can
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transform images exactly or with purposeful distortion, projections can represent three-dimensional forms on two-
dimensional picture surfaces. All these transformations can be mathematically described, and the use of guiding
grids to assist in performing these transformations has been replaced today largely by computer software.

At the end of this paper we use mathematical program M athematica to show some art designs.
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Grobner-ove baze i planarnost preseka dve algebarske povrsi
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Apstrakt. U ovom radu razmatramo moguénosti za planarnost preseka dve algebarske povrsi u R3. Detaljno
je razmatran algoritam deljenja polinoma vise promenljivih, navode se primeri algebarskih povrsi koje imaju
planaran presek do koga se dolazi upotrebom parcijalne redukcije.

Kljucne reci: Grobner-ove baze; algoritam deljenja; planaran presek; parcijalna redukcija.
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Modifikovani genetski algoritam za treniranje konvolutivnih neuronskih mreza
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Stefan Miskovié
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Apstrakt. Ovaj rad prezentuje modifikovanu varijantu genetskog algoritma za treniranje konvolutivih
arhitektura kojom se smanjuje vreme potrebno za izvrSavanje algoritma. Izmena se zasniva na modifikovanju
evolutivnog dela algoritma fokusiranjem na ogranicavanje samog vremena treninga svake jedinke kao i na
uklju¢ivanje znanja o parametrima jedinki prethonih generacija u svakoj novoj generaciji. Prethodnim se evolu-
cija ¢ini efikasnijom, smanjenjem samog vremena potrebnog za pronalazenje Zeljene arhitekture.

Dodatni doprinos ovog rada predstavlja kreiranje novog skupa podataka DoubledMNIST, koji predstavlja
naslednika popularnog skupa podataka MNIST. Kreirani skup podataka dupliran je u odnosu na MNIST skup
podataka kako u smislu samog broja instanci i tako i u smislu rezolucije svake pojednia¢ne instance. Rezultati
prikazani u radu dobijeni su primenom prezentovog metoda poboljSanja na kreiranom skupu podataka. Rad
takode definie rezultate klasifikacije na pomenutom skupu.

Kljuéne reci: genetic algorithm; convolutional arhitectures; MNIST dataset
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Smooth ER functions
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Abstract. In this paper we will present some properties of smooth ER (extended varying) functions. In
addition, we will introduce a linear operator £ and use it in order to obtain sufficient and necessary conditions
for a function f(z) to be a proper ER function. We will also use a linear operator £ to find new representations
of functions f(z) from this class.

Keywords: regularly varying functions; smooth ER functions; linear operator.

Xuneprpaguuky IIOJIUTOIIN

Mapxko Ilemosuh
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Ancrpakr. Xwuneprpa¢gy H, mepurucanom Ha CKymy TeMeHa [n], MOKEMO HPUAPYKUTH TUNEP2PaPuku
noaumon Qu := EHeH Apg, rae je Ay = conv{e, : h € H} crpana cumnnerca A,_;. Hopmauna nenesa
N(Qn) je rpyBiba on nenese cTaHIAPIHOT TEPMYTOEAPA N(Pe"fl), na je Qu jeaH yOIIITeHu IepMyToeaap.

IIpoyuaBamo mexcuncku eHymepamop uesobpojHus mavaxa neGrHUCAH Ca

n—1—dim(Gy,
FQ(QH) = Z q 1—dim( )xw1mw2 Ty
WELT AN (@n)

rme je G, cTpaHa on /\/(Q H) KOja Calup:En w € Zi. TexuHCKI eHyMepaTop ce MOoAylapa ca yHUBEP3aJHUM
Mopousmom Vg, : H — QSym, rpe je H wm3BecHa Xondosa anrebpa xuneprpagosa u  QSym Xomgosa
anrebpa kBaszucumerpuuyHux ¢yurnuja. Taxobe, emymeparop canpsku uadpopmainujy o f—BEKTOPY XUIep-

rpaduukor noaurona @y, TO ject
F@Quq) = (=1)"ps' (F4(Qu))(-1),

rae je ps' ruaBma cmemumjasmsammja. Y ciydajy mpocTmx rpadoBa, XummeprpaduukMd IOIATON OArOBapa

rpadguIKoM 30HOTOILY, a eHyMeparop F, mpezncrasia yommreme CTeHNUjeBe XpoMaTcke (GpyHKIUje rpada.
Kipyune peumn: xuneprpad; xuneprpa@urui MOJIUTON; f—IIOJUMHOM; KOMOUHATOPHA Xomdosa anarebpa;

KBa3UCUMETPUYHE (YHKIU]E.
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Ancrpakr. Tectupame cariacHOCTHU Ca PaCIOAETIOM jelaH je O 3HAUAJHUX 33JaTaka HelmapaMeTapCcKe
cratuctuke. [locaenmux roguua je moceOHO aKTyeJaH MPUCTYI 38 KOHCTPYKIU]Y TECT CTATUCTUKA KOjU MO-
Ipa3yMeBa KOpUIINeme KapakTepru3amnja Ha OCHOBY jeQHAKE PACHOMEIbEHOCTU HEKUX CIYyUAjHUX BEIUYMHA.
Ha mpenaBamy he GuTu mprKasaHO KAKO Ce TECT CTATHCTHKE MOry dopmmparn xao L? pacrojama miameby
V-emnupnjckux ¢yHEnuja pacnonmesna CIy4ajHUX BeJIWUYMHA KOje ce jaBibajy y kKapakrepusanuju. llobujena
TECT CTATUCTHKA W’ THUIA je, IOJ CJIOMKEHOM HYJITOM XMUIIOTE30M, CIOBOMHA OJ IapaMeTpa eKCIOHEHIV]jaIHe
pacmoznee.

Keaaurer TtecroBa ucnuran je noramaom BaxamypoBoMm eduracHomhy, y ciydajy BEIUKOT Y30PKAa, Kao
U eMIUPUjCKUM MoNhmMa, 3a MaJjie u yMepeHe BenumynHe y3opaka. Ha ocHOBy 00a Kpurepujyma, HAII TECT Ce
IOKa3a0 Kao 0oy 3a BehuHy anTepHATHBA HETO MHTETDAJIHA U TECT KOJIMOTOPOBOT TUIIA KOjU CY 3ACHOBAHU
HAa KCTO] KAPAKTEPU3AIUjU.

Kmyune peun: recrupame cariiacCHOCTH; aCUMITOTCKA €PUKACHOCT; V —CTATUCTUKA; KaPpAKTePU3anja.

EP matrice

Biljana Radici¢
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Apstrakt. U ovom radu ¢e biti razmatrana klasa matrica koju Schwerdtfeger u [ 1], Pearl u [ 2] i neki drugi

autori nazivaju EP matrice ili P, matrice, mada su ove matrice poznate i pod nazivom opsezno—Hermitske
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matrice. Naveséemo §ta je potrebno i dovoljno da bi neka matrica pripadala razmatranoj klasi matrica a u vezi
je sa njenim Mur-Penrouzovim i grupnim inverzom. Na kraju ¢e biti navedeni i primeri EP matrica iz klase
k-cirkularnih matrica koja predstavlja podklasu klase matrica koje duz glavne dijagonale imaju isti element ali i
duz svake njoj paralelne dijagonale (klasa Teplicovih matrica). U navedenim primerima, da bismo odredili Mur-
Penrouzov (i grupni) inverz koristimo faktorizaciju matrica punog ranga tj. predstavljamo matrice kao proizvod
dve matrice pri ¢emu je rang prve matrice jednak broju njenih kolona, a rang druge matrice jednak broju njenih
vrsta.

Kljuéne reci: £ P matrica; Mur-Penrouzov inverz matrice; grupni inverz matrice.
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Pemasame Illtypm-JInyBuiaoBor npobJsiema ca M3BOJAOM Pa3JIOMJbEHOT PeIa
MeTOOOM KOHAUHUX eJIEMeHaTa

Byxkamun Bprosuh

Paxyamem opeanusayuonur nayxa, Jose Uauha 154, Leoepad
e-mail: vukasin.brkovic@fon.bg.ac.rs

Anexkcannpa Heauh

Mamemamuvru gaxyamem, Cmydenmcrku mpe 16, Leoepad
e-mail: adelic@matf.bg.ac.rs

Axncrpakr. Teopuja msBozma pasioMmieHor pena (fractional derivatives) je 360r cBOjUX MHOTOGPOjHUX
[IpUMEHA y HAyIU IIOCTAaJa IIPEeIMET BEeJNKOI MHTEPeCOBalma Y MOCJEIHUX HEKOINKO JeleHuja, u obiacT je
KOja ce MHTeH3UBHO pa3Buja. Pazmomienu IITypm-JIluyBuinos npobieMm je y Be3n ca IPOLECOM AHOMAJIHE
oudysuje y OorpaHMUEHOj OoOJIacTH, KOja ce MOJelNyje IPEKO M3BOJa Pas3jIoMJLeHOT pena. M3Bomu pasio-
MJLEHOT PeJia Cy HEJOKAJIHU OIepaTopH, IIa ce Hajuemhe He MOMKE OJPEANTY AHAJIUTUYKO Delemne IpobiaeMa
y KOjuMa OHI (PUI'yPUILY, IITO je Pa3JIor 3aIlTO Ce Pa3BHUjajy HyMepudke MeTone 3a oapebusame nprubimwkaor
pemema TaKBUX mpobiaeMa.

Y pamy he ca TeOpHUjCKOr M HYMEPUUKOT ACIHEKTa OUTKH aHaIu3upaH jemHomumensuonu [IITypwm-
JlnyBuios mpo6iem ca M3BOAOM pasnoMibeHOT pena 1/2 < a < 1. Buhe mocrasmena caaba popmynammja
npobaema y oarosapajyhem mpocropy CobGosseBa pasnomibeHOr pena u O6uhe pazMarpaHa ampOKCUMAII]a
npobJyieMa CTaHZAPIHOM METOAOM KOHAUHUX ejeMeHaTta. Amnaausupalie ce komBepremmnuja merone u Ouhe
peaCTAB/bEHN HYMEPUUKN €KCIIEPUMEHTH Koju he Omutum ynmopebheHn ca TeOpujCKUM pe3yaTaTuMa.

Kmyune peun: lllrypm-Jluysumaos npobaem; Merona konaunux ememenara; Omeparopy pasaoMIEEHOT
pena.
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Some recent results on diffeomorphisms of generalized Riemannian spaces and their
generalizations

Milos Z. Petrovié

Faculty of Agriculture in Krusevac, University of Nis, Kosanciéeva 4, 37 000 KruSevac
e-mail: petrovic.milos@ni.ac.rs

Abstract. We present recent author’s contributions to the theory of diffeomorphisms of manifolds in the
generalized Riemannian settings. A generalized Riemannian space is a differentiable manifold endowed with
a non-symmetric basic tensor. Very recently, various types of symmetric generalized Riemannian spaces were
defined by the author in collaboration with M.S. Stankovi¢ and P. Peska. Conformal and concircular diffeomor-
phisms of generalized Riemannian spaces were studied without any additional assumptions by the same authors.
Also, we recall author’s results on almost geodesic mappings of generalized Riemannian spaces where additional
assumptions appeared. Finally, we present author’s and Lj.S. Velimirovié¢’s results on generalized Kéhler spaces
which include some examples of these spaces. We compare many of recently obtained results, give some open
questions regarding investigation of generalized Riemannian spaces and offer new directions in studying those
problems.

Keywords: diffeomorphism; generalized Riemannian space; curvature operator; symmetric space; invariant.
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Izazovi primene blockchain tehnologije

Nikola Perié

Mozzart
e-mail: nikola.m.peric@gmail.com

Apstrakt. Informacione tehnologije omogudile su automatizaciju operativnog rada u razlicitim domenima
poslovanja procesuirajué¢i informacije na brzi i bezbedniji na¢in. U vremenu kada Internet poc¢iva na matematici,
kriptografiji i softverskom inzenjerstvu, realno je ocekivati da Internet na blockchain thenologiji iz korena izmeni
poslovne modele ¢itavih sektora, pa i industrija. Prva i ujedno najpoznatija, a nadasve i najzastupljenija pri-
mena blockchain thenologije su kriptovalute, medu kojima je najpopularniji Bitcoin. U odredenim slucajevima,
blockchain se moze koristiti u svrhe ¢uvanja podataka odredenih velicina. Posto je podatke u blockchain-u skoro

nemoguce izmeniti, preporuka je da se bas iz tog razloga blockchain upotrebi kao reSenje za integritet podataka
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kojim bi se obezbedila sigurnost da niko neée mo¢i da ih menja i da ¢e podaci biti sac¢uvani bas onakvi kakvi za-
ista i jesu. Uticaj blockchain-a na kompletan proces osiguranja mogao bi biti znacajan od prikupljanja podataka,
analize rizika, formiranja visine premije, izdavanja polisa, obradu zahteva za isplatu. Koncept pametnih ugovora
zasnovan na blockchain-u omogucéava direktnu razmenu dobara, bez mogucénosti da jedna strana prevari drugu
i ne ispuni svoj deo ugovora. Potencijal blockchain thenologije je veliki. Brojni su zagovornici koji blockchain
smatraju najvecom revolucijom od pojave Interneta.

Kljué¢ne reéi: primena blockchain thenologije; pametni ugovori.

Kretanje rezonantnih asteroida veoma malim brzinama Jarkovskog i njegov uticaj na
oblik familije asteroida

Ivana Mili¢ Zitnik
Astronomska opservatorija, Volgina 7, 11000 Beograd, Srbija
e-mail: wana@aob.rs

Apstrakt. Gravitacioni i negravitacioni fenomeni uticu na dinamiku asteroida u Glavnom asteroidnom
pojasu (GAP). Najznacajniji gravitacioni mehanizmi su rezonance u srednjem kretanju (RSK) koje mogu da
ubrzaju ili uspore orbitalne promene, dok je efekat Jarkovskog najznacajnija negravitaciona sila. Nova sveobuh-
vatna istrazivanja o interakciji izmedu efekta Jarkovskog i RSK i njenom uticaju na kretanje asteroida u GAP-u
su predstavljena u Mili¢ Zitnik i Novakovié (2016) i Mili¢ Zitnik (2016). Na ovom predavanju ée biti predstavl-
jena specificna osobina kretanja asteroida sa veoma malim brzinama Jarkovskog (da/dt) preko RSK 2-tela sa
Jupiterom (Mili¢ Zitnik 2019). Primetili smo da se asteroidi sa brzinama Jarkovskog reda 107> AJ/Mgod i
sa manjim kre¢u veoma brzo preko RSK. Ovi rezultati mogu da ukazuju da ispod odredene vrednosti da/dt,
asteroidi tipi¢no brzo predu preko RSK. Iz dobijenih rezultata smo zakljucili da je grani¢na vrednost za brzinu
Jarkovskog 7 x 107° AJ/Mgod. Nas sledeéi zakljucak je da su ‘prelomne’ tacke u V-obliku starih familija aster-
oida, koje su presecene jakim RSK sa obe strane vrlo blizu njihovog roditeljskog tela, upravo mesta inverznih
vrednosti ‘grani¢nih’ pre¢nika u ravni (a, 1/D), gde je a velika poluosa i D precnik asteroida.

Kljucne reci: asteroidi; numericke metode; efekat Jarkovskog; rezonance u srednjem kretanju
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Hywmepuuke MmeTome 3a peniaBam€ CHUHTYJIAPHO NEpPTYpPOOBaHUX
depEeHIUjaTHIX jeqHauYmHa

Jemena Tacuh

Mamemamuvrku daxyamem, Ynusepsumem y Leoepady, Cmydenmceru mpe 16
e-mail: jelena_tasic@matf.bg.ac.rs

Ancrpakr. MHore nojase y npupoan Mozenyjy ce nudepeHnujalHuM je HadnHaMa y KOjuMa (QUrypuire
MaJjia MO3UTHUBHA BPeIHOCT €. IlpucycTBo oBor mapamerpa y3pOKyje Harje IPOMEHE Delrera Ha HEKOM WH-
TepBaiy. I3 oBOr pasiora kKiacudHe HyMEePUUKNE METOE He najy 3amoBosbaBajyha pemema oBux nmpobiema,
OCHUM y CIIyYajy Kala ce KOPUCTHU jaKO MAJU KOpak h, MTO ca Apyre CTPaHEe HUje MPAKTUYHO. 3aTO Cy Pa3BU-
jene mocebHe MeTONE M Mpe)Ke 3a OBakBe auepeHnujaaHe jenHadunHe. Y DALy Cy aHAIU3UPAHE CHHIYJIAPHO
neprypboBaHe nudepeHnrjaIHe jefHauYnHe Ipyror pena. VI3Bpimena je HyMepuyka ampoKCUMAaNnja mpobiema
METONOM LEHTPAJHUX pa3imka, upwind memom, KA0 M MeTOIOM ca ¢uroBaHMM omeparopom. Omnucame cy
BaxpanosmesBa n lumkunoBa Mperka 1 M3BPIIEHA je alpOKCUMAIMja MPOoGieMa KOpUmINemeM OBUX MPEKA.
Ynopebene cy omnene 6p3vHe KOHBEpreHnuje 3a HaBeqeHe MeTone. JloOujernu pe3yaTaTu Cy eKCIePUMEHTATIHO
IPOBEPEHU HA IPUMEPUMA.

Kmyune peun: curarynapuo meprypboBane jeqnauumne; HeHTpaiHe pa3nuke; upwind mema; [Humrunosa

Mpeka, baxBasoB/beBa MpeKa

Koncept totalne integrabilnosti

Branko Sarié¢

Visoka $kola tehnickih strukovnih studija, Svetog Save 65, 32 000 Cacak
e-mail: saric.b@mts.rs

Apstrakt. Kako je klasa realnih funkcija podklasa klase kompleksnih funkcija, definisanje pojma ostatka, za
podklasu realnih funkcija, je logicki uslovljeno postojanjem veé definisanog pojma ostatka Sire klase kompleksnih
funkcija. Shodno tome, a na bazi definisanog pojma ostatka realnih funkcija jedne realne promenjive, uvodi se
pojam singularne vrednosti nesvojstvenog integrala, definisan kao suma ostataka primitivne funkcije podintgralne
funkcije na intervalu integracije, kao i pojam totalne vrednosti nesvojstvenog integrala, kao zbir Kogijeve glavne
vrednosti i singularne vrednosti nesvojstvenog integrala. Koncept totalne integrabilnosti, uveden na ovaj nacin,
vodi ka generalizaciji Njutn-Lajbnicove formule, u smislu da Njutn-Lajbnicova formula, u konceptu totalne
integrabilnosti, vazi bezuslovno, odnosno za sve parove podintegralnih realnih funkcija i njihovih primitivnih.
Samim teme, otvorila se moguénost da Njutn- Lajbnicova formula bude osnova za definisanje jedinstvenog pojma
integrala (neodredenog i odredenog), kao intervalne funkcije. Sve ovo, prethodno receno, ilustrovano je sa dva
primera, primerom totalne integracije funkcije izvoda Kantorove funkcije na segmentu [0,1] i totalne integracije
Dirakove funkcije, ¢ija primitivna je Hevisajdova odsko¢na funkcija, na intervalu [—1,1].

Klju¢ne reéi: ostatk realne funkcije; koncept totalne integrabilnosti; Njutn-Lajbnicova formula.
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Kopesnamnuja sacrtaBe nHpOpMaTUKEe, MAaTEMAaTHUKE U PU3UKE KPO3
nporpamcku je3uk llajron

Punun Mapuh

Mamemamuvky daxyamem, Ynusepsumem y Leoepady
e-madl: filip@matf.bg.ac.rs

Axncrpakr. Y mrosnckoj 2017/2019. romman y ocroBamM mkronama y Cpbuju yBenena je oGaBe3Ha HAC-
TaBa MHGpOPMATHUKE, KOja y 3HAYAjHOM MePHU YKYdyje U M3ydaBame OCHOBa IporpaMupama. Vcrospemeno
je M3MeImeH IJIaH U IporpaM MHGOPMAaTUKe y IUMHA3MjaMa, Tako na oOyxBaTu U 00sacT aHaan3e IOAATAaKa.
Wako 1o mnam u mporpamM He IPONKCYje, Y HACTABHOj IPAKCU Ce YIJIABHOM KOPUCTU mporpamMcku je3uk [laj-
TOH, Ipe cBera 300r CBOje M3y3€THO jeAHOCTABHE CUHTAKCE M MHOIITBA KOPUCHUX Oubiauorera. Vzyuaame
nporpaMmpama 3axreBa oapebena maremarmuka 3uama. Ca Apyre crpade, YMEEHUNA Oa JEIAa OX PAHOT
y3pacrta Bianajy oapehennM mporpaMepcKuM BEOITMHAMA OTBapa MPOCTOp ma ce onpebhene teme u3 Hacrase
MaTeMaTuke 1 pusmke obpane Ha Apyraumju, caBpeMenuju HaunH. V3marame he 6urm nmocseheno anamu3u
KOHKPETHUX IIpUMepPa KOju ce Mory obpabuBaTu y OCHOBHO] M CPEII0j INKOJU, KOjU YKa3yjy Ha TO Oa WH-
CTUCTUPAaK-€ Ha KOpeJjlalllju HacTaBe NHPOPMATHUKE, MaTeMaTUKe U (U3UKEe MOKe NOIPUHETU KBAJUTETHU]EM
U3yYyaBamy CBE OBE TPU TECHO MOBE3aHE NUCIUIIINHE.

Kmyune peun: nacraBa nporpamupama; [1ajTon; nporpamMupame y HacTaBU MaTEMATHKE; IPOrpaMUpPaIbe

y HacTaBU (U3UKe; KOpealyja HACTaBHUX IIPEIMeTa
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Nrpe vHa cpehy - maremaTukoMm no modene?

Mwunan Josamosuh

Mamemamuuru paxyamem, Yrnueepzumem y Leozpady, Cmydenmceru mpe 16
e-mail: mjovanovic@matf.bg.ac.rs

Ancrpakr. Opn maBHUHA Cy ce JbyaM KOIKAJU W urpayu urpe Ha cpehy. Moxke mu ce y3 momoh mate-
MaTUKe TO0emuTH y TUM UrpaMa M MOLY JU Ce€ TU ~ HENEeNArOmKN IPUMEPU MCKOPUCTUTU Oa CE YUEHUK
3aMHTEpPECYje 38 MATEMATUKY 7

Kmyune peun: Beposarnoha; cayuajuu morabaju.
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IIpumena IITosomejeBe Teopeme

Muman Krexesuh

Yneepsumem y Beoepady, Mamemamuywrku paxysmem
e-mail: kmiljan@matf.bg.ac.rs

Ancrpakr. Y 0BOM KpaTKOM M3jaramy [eMO IpPeACTaBUTH JienoTy 1 3Hadaj IltosomejeBe Teopeme y
ommreM 06auky. Meronuuku hemo ce 6aBUTH penremuMa HEKOJIUKO 3aHUMJBMBUX 3a0aTaKa, O KOJUX CY HEKU
Ounu 3aaBaHU U HA TAKMUUYEHUMa HajBuller panra. [locebHy makmy mocBeTrnheMo MojeInHuM TPUCTYIIMa
IPUIMKOM M3JIarama jeIHe OBaKO MHTEePEecaHTHe TeMe y HacraBHOM mnpouecy. lahemo mHm3 cMmepruma koje
MOTYy OUTU OJ KOPUCTU CBUM HACTABHUIMMA MaTEMATHUKE, KA0 U 3aMHTEPECOBAHUM YUCHUIIIMA.

Kibyune peun: TeruBHE 4eTBOPOYrao; CIMYHOCT.

Matematicko modelovanje nastavnog procesa

Zvezdan Stojanovié

Evropski univerzitet Bréko distrikt
e-mail: zvezdan.stojanovic070@gmail.com

Elvir Caji¢
KSC Sveti Franjo Tuzla
e-mail: ecajic86@gmail.com

Apstrakt. Matematika kao nauka i matemati cko modeliranje kroz historiju su se razvijali uporedo. Medutim
tek u skorijoj pro slosti matematicko modelovanje se pojavljuje u osnovnim, srednjoskolskim i visokoobrazovnim
nastavnim procesima, planovima i programima. Temeljna matematicka kompetencija se definise kao sposobnost

osobe za razvoj i primjenu matemati ¢kog misljenja s ciljem rjesavanja niza problema u svakodnevnom zivotu.
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O matematickom modeliranju govori se i u nastavnim planovima i programima, gdje se opstim matematickim
sposobnostima navodi da ucenici, studneti pa i sami nastavnici i profesori moraju biti osposobljeni za rjeSavanje
matematickih problema i primjenu matematike u razli¢itim kontekstima, ukljucujuci i svijet rada. Razlog za
promjenu dosadasnje nastavne prakse uglavnom dolazi zbog poslovnog pritiska. Naime praksa pokazuje da
je otezan transfer Skolskog znanja na stvarne probleme. Uoceno je da skola pruza uceniku veoma opsezno
matematicko znanje medutim ne priprema ih da to znanje upotrijebe. U ovom radu éemo pomoéu matematickog
modela objasniti kako primjenom raCunara organizovati neki nastavni proces. Dakle mozemo reéi da ¢emo u
radu matematicki model prikazati pomoc¢u ra¢unara.Osnovni cilj jeste postaviti konkretan matematicki model,
izvr§iti klasifikaciji i podjelu modela a potom i konkretan slu¢aj za linearni i nelinearni model nadziranog ucenja
kroz nastavni proces, prikazati simulaciju u nekom softverskom alatu: Matlab. Wolfram Mathematica, SPSS.
Pokazt éemo algoritam ucenja, matematicki model i dat éemo neke konkretne mjere matematickog modelovanja
primjenom neuralnih mreza konkretnog modela ucenja, s moguénoséu optimizacije postvljenog modela.
Kljuéne reci: Matematicki model, nastavni proces, algoritam ucenja pomocu racunara, poboljsanje modela

ucenja.
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Tpuronomerpuja y axkyCTUIy

Miuaaner Berosuh

Bpumancka Unmeprayuonaana Hlxora Apraduja Axademuja, Komop
e-mail: prof.begovic@gmail.com

Ancrparr. Kako nacraje 3Byx? Koje cy merose ¢usnure ocobune? KojoM pasmepoMm py:kuHa KULE
onpebyje Bucuny tona? Kako je Iluraropa 3amoueo oBaj mpomec? Kako ce Ha MOHOKODLY MOMKE CBUDATHU
U MHOTO APYTUX NUTama ¥ OACOBOPA OUEKyje CIyIIaolle OBOT IpenaBama. VI HajBakHuje onx ceera: Kako
HACTaBy MaTeMaTuke yduHUTH 3abaBHOM u umHcnuparuBHoMm! Caymaouu he Guru y npuianium mna npoyde
UMIPOBU30BAHU MHCTPYMEHT T3B. MOHOKOD/J Ha KOjeM Tpeba na oApene NMO3UNUje TOHOBA Ia OM OLCBUPAIILA
jemnocrasuy Meaomujy. [losunuje TonoBa oapebyjy Ha OCHOBY pasmMepa u IpOMOpIKja Koje MoTy nmpoHaliu Ha
VHTEPHETY WJIU U3padyHATHU y3 MOAPIIKY mpenaBada. I[OK je mpBU Me0 MpenaBama HAMEHEH HACTABHULIMA
MaTeMaTuKe y OCHOBHO]j IIKOJIX APYTY IeO IpeaBama ce OHOCHU Ha cabupame CUHYCOnaa KOje IPeJCTaBbajy
touoBe Ilo, Mu n Cox tako na kao pesyartanty nobujemo rpaduuky npukas lle - gyp akopna. Y oBoM meiy
IpenaBama aKIEeHAT je Ha Ipa(UukoM IpuKa3y cabupama TPUTOHOMETPHUjCKAX (GYHKOUja U IPEHopydyje
ce ynorpeba [Neorebpa amara. [lum mpenmaBama je ma ciaymaonu HaIpaBe JIOTUYKY Be3y TPUTOHOMETPH)E,
¢u3MKe M aKyCTHKe, KA0 M yOoue 3HaJya] MATEeMAaTUYKAX NPUHONANA Yy yMETHOCTH, & CBE Yy CBPXY KOHTEK-
cTyajm3anrje HacTaBe MaTeMaTHKe paay MOTHBAIMje YYCHUKA. EBasryarmmoHu (GopMysapu U QUCKYyCHja Cy
IUTAHUPAHU 33 3aBPIIETAK IPEIaBAbA.

Kibyune peun: akycruka; pasmepa; TPUTOHOMETPUja; aMINIATYAa; (PEKBEHIMjA.
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IIpojexkTHa HacTaBa y maremMaTunu-KBu3 ,,Vloct maremaTtuke”

Tarjana Cramkosuh

ETII ,,Huxonra Tecaa”, I[lanueso
e-mail: t.stankovic12@gmail.com

Pamuna Kaposuh

Ol ,,Ocaoboduoyu Geozpada”, Beoepad
e-mail: radica.karovic22@gmail.com

Ancrpakr. Keuz ,Moct maremature” umje ce ¢punase onp:xaBa y Majy v Bpmauroj Oamu 3a yueHUKe
CTapujux paspena OCHOBHUX IIKOJIA KAO U 3a yUYEHUKE CPEIHUX IIKOJa 00yXBaTa YeTUPU UCPE: MUTAJUIE,
reoMeTpPUj-CKA U3a30B, NIPOjeKaT U MATEMATUUKU OyKeT, IOK 3a ydeHuke Miahux paspena OCHOBHUX IIKOJIA
obyxBara [IBe Urpe: JIABUPUHT 1 npojerar. Vrpa npojekar noapa3yMeBa n3pany 1 o40PaHy IPOjeKTa HA TeMy
3a0aTy OX CTpaHe yapyxkema ,Maamu matemaTudap”. Y oBoM pany Ouhe NpuKazaHo ca KOJUM 3aXTEBUMA CE
cycpehy yuecHuim kBr3a m Kako npu peasu3anuju IPOjeKTa MMILIEMeTHpajy MareMarury. [loceban ocBpT
he Outwy u Ha DUcaHy ODOKyMEHTAIU]y KOjy yYECHUIM IPUIIAKY [Ipe CBAKOT HUBOA TAKMUYEHA U IIOMOUY KOje
ce mpaTu BUXOB PaJ U HAIIPEIAK.

Kibyune peun: npojexrHa HacTaBa; HACTaBa MaTEMaTUKE; KBU3.

ITaurajcku npobisem

Hejan Bypgmema

Ilpsa exonomcera wrona, Hemuwcka 5-7, Beozpad
e-mail: dvurdelja@sbb.rs

Ancrpakr. Hasenenu jmormuku 3anarak je 3amaT ydeHunuMma y3pacra 15-16 rommna y Hlamrajy zHa
3aBPIIHOM TecTupamy. Y Kao TakaB, mpe cBera HejacaH, TE€XKAK, HEPA3YMJBUB, IPEICTABILECH je jABHOCTU HA
€HIJIECKOM je3WKy KaO HENITO, IITO €TO, MOPajy [a ydue U CaBIalajy dela Ha NaJIeKOM UCTOKY. KacHuje ce,
y IITAaMIAHOM OOJIMKY, MOjaBMO Ca pelmemeM, CKDOMHUM U HEjaCHUM, IpPE CBera HETAUYHUM U KOH(Y3HUM, 1
Ha HAIIeM MOIHEOJLY.

Aua u Bojan cy ce ynosuanu ca lymoMm u momrTo cy ce Op30 COpUjaTesbuiu, MOKeI I Cy Ia CA3HAjy

kazna je med pobennan. Ona um je mana 10 moryhwux maryma:

e 15. maj e 18. jyH
o 17. jyu e 16. jy:n
o 14. jyn e 15. aBrycr
e 14. aBryct e 19. maj
e 16. maj e 17. aBrycr

Ilyma je oHZAa CBAKOM MOCEOHO CAONINTUIIA CAMO MeCeIl Tj., caMo maTym cBor pobemnama. Ana: Ja me
3HaM kazga je ymun pobennan amu cam curypan na He 3Ha Hu Lojan. Dojam: Y mouerky HucaMm 3HaO Kana
je IIymun pobennan anu cana 3aam. Aua: E cana u ja 3mam kana je Ilymun pobennan. 3uare qu 1 BU Kana
je Hymun pobennan? Pememe cam HanpaBmo KAO MOBEP MOWHT IPE3CHTAIM]Y W HPEACTABUO Ta Y CPEAmO]

IKOJIM Te PajuM, Ha Yacy JoJaTHe HacTase, kao orienHoM dacy! Peaknuja nmy6auke je Gusa muOro 60/ma
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HEro mTo caM oderuBao. IIpm Tome cam ce mOTpYauo Ja KPO3 PEIIeme KOPUCTUM CaMO JOTHUKY W TO TaKO
& CBMMa NPUCYTHUM KojieraMa (HeMATeMATMYapuMa) & W yUYCHWIUMA, HUjeAAaH AeTal, He Oyae CTpaH Tj.
na pemere Oyne Kpajibe jeNHOCTABHO U Pa3yMJbUBO, CBUMA jACHO M IPUXBATHUBO. 10 Ou Ouo yBOITHU I€O,
MaJIo AYKU aJu Apyraduje He Moxke. [loTom, kao paspana, ume ciaenehwm 3anarak: Auna, Bojan u Bepa cy

ce ynosHamu ca JlymoM u moskesnenu cy Oa casHajy kazna je meH pobenmman. Ona um je mama 20 moryhux

[aTyMa:
e 17. ¢pebpyap 2001. e 13. jamyap 2003.
e 13. mapt 2001. e 16. pebpyap 2003.
e 13. anmpun 2001. e 14. mapt 2003.

e 15. maj 2001. e 11. ampua 2003.

e 17. jym 2001. e 16. jyx 2003.

e 16. mapt 2002. e 19. jamyap 2004.
e 15. ampuiu 2002. e 18. ¢pebpyap 2004.
e 14. maj 2002. e 19. maj 2004.

e 12. jym 2002. e 14. jyn 2004.

e 16. aBryct 2002. e 18. aBryct 2004.

Ilyma je morom Anu caommruiaa mecen, Bojany nan a Bepu romumy csor pobenmana. Aua: Ja e 3nam
kana je Hymun pobennman amu cam curypan na He 3Ha Hu Dojan. Dojam: Hu ja me 3mam kana je ymun
pobennman anu 3uam na uu Bepa e 3ma. Bepa: Ja me 3mam ranma je pobemnan anu ve 3ua Hu Ana. Ana: E
cana 3uaM kana je pobemnan. Dojan: 3uam u ja. Bepa: U ja 3mam. Kana je Iywmun pobennan? U pememe

OBOT, MHOI'O 3aXTE€BHUjEr U 3aHUMJbUBHjEr 3aaTKa CaM A0 KPO3 IOBED IOMHT IPE3EHTAINjy aJii HUCAM

npeserToBao jaBHo. OHO mTO mOCEeOHO Haje Apaskje jenHa IUMEH3Mja BUIIE KOja Ce NPOBJIAYM KPO3 OBAj
npobiem!

Kmyune peun: manrajcku npobisieM, MAHTajCKM 3a1aTaK, MIAHNAjCKA MO3TAJIUIA.

IIpumena ob6pa3oBHOr coprBepa I'eoredbpa y oO6pam HacTaBHUX caap:;kaja
"3 CTEepeoMeTpuje

Panocnas Boxuh

I'umnasuja ”Ceemosap Maprosuh”, Hezowesa 22, Hosu Cad
e-mail: radoslav.bozic@gmail.com

Ancrpakr. Crepeomerpuja mpeicraBiba BaskaH NeO I'DAANBA y OCHOBHOM M CpPeImbeM 00pa3oBamy.
[Ipakca je, kao m paHuja UCTpasKUBaka, IOKa3aa Ia 3Hadajan Opoj yYeHUKa UMa [IoTemKolie y caBiajaBamy
oBor gena rpamuBa. OBe nmoremkohe ce yriaBHOM jaBasbjy Kala je HOTPEOHO Ja yUEHUIW 3aMUCTIE, OQHOCHO
Ia CKUIUPAjy OAPEAeHO I'€OMETPUjCKO TeJO U Ha obelexke merose eneMenTe. HapouwTo cy mpucyTHe He-
jacuohe Kox M3ydyaBama POTAMOHUX TeJla U BUXOBUX OcOOmHA. Y nmorpeba codprBepa Koju omoryhasa npukas
TPOOUMEH3NOHAJHUX o6jeKaTa MOMXKE y MHOI'OME OJIaKIIaTU yUYCHUIUMa pal ca I‘eOIvIeTpI/Ij CKUM TeEJIIMA. Je/:[aH
0l COPTBEPCKUX MAKETa KOJU Cy HAMEHEHUM 3a pall ca TPOoAMMeH3MOHAJIHuM oOjektmma je ['eorebpa. OBaj
o6pa3oBHEU codTBep omoryhasa KBajJnTeTaH IPUKA3 F€OMETPH)CKAX Tejla U BAXOBUX €JIEMEHATa Ha €KPaHY,
TaKO Oa IIocMaTpa4d CTUYe YyTHUCAK TPOAMMEH3WOHAJHOCTU U Oa MOKE Oa IIoCMaTpa IpencTraBJ/beHU O6jCK&T
u3 paznuunTtux yriaosa. Pan y eorebpa 31 okpyskemy, mopen Ipuka3a MojeInHaAYHIX T€OMETPUjCKUX Tea,

omoryhasa mocMaTpame BUIIE TeOMETPUjCKAX TeJla NCTOBPEMEHO, KA0 U MPUKa3 HBUXOBUX mpeceka. Takobe,
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KOMOMHOBaK€ TPOIMMEH3UOHAJIHOr prKa3a y l'eorebpa OKPy/KemYy ca IUHAMUYKAM CBOjCTBHAMA OBOI 00pa-
30BHOI' coprBepa oMoryhaBa mocMarpame HACTAHKA P€OMETPUCKUX Tesla POoTanujoM paBHux ¢urypa. Hase-
nene ocobune o6pa3oBHOr codrBepa ['eorebpa omoryhaBajy KBaIWTeTHY BU3YyeIMU3anujy TPOIUMEH3UOHAII-
HUX Oo0jerara, IITO MO/Ke MMATHU IO3UTUBAH yTHUIA] HA KBAJUTET 3HAba YUYEHUKA ¥y 00JACTU CTEpEeOMeTpUje.

Kmyune peun: ['eoredpa; ['eomerpunjcka tema; Crepeomerpuja; TpoamMmeH3nOHATHNA TPUKA3.
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Dokazivanje nejednakosti koje ukljucuju hiperbolicke funkcije koris¢enjem stepenih
redova

Tatjana Simak

Osnovna Skola ,,Marsal Tito”, Padina
e-mail: 09anajtat@gmail.com

Zoran Z. Petrovié¢

Matematicki fakultet, Beograd
e-mail: zoranp@matf.bg.ac.rs

Apstrakt. U poslednjih nekoliko godina, objavljeno je vise radova B. MaleSevi¢a i njegovih saradnika u
kojima se dokazuju nejednakosti u kojima se pojavljuju polinomi i trigonometrijske/hiperboli¢ke funkcije, a koje
se dokazuju koriS¢enjem konac¢nih Tejlorovih razvoja pomocu kojih se dokaz nejednakosti svodi na ispitivanje
znaka polinoma, koji se potom ispituje numerickim metodama. Svrha ovog rada je da se pokaze kako se punim
razvojem u stepeni red nejednakosti medu takvim funkcijama mogu svesti na nejednakosti medu prirodnim
brojevima koje se potom relativno lako dokazuju. Predmet ovog rada su samo nejednakosti koje ukljucuju
hiperbolicke funkcije mada se slican metod moze primeniti i za trigonometrijske funkcije.

Kljuéne reéi: hiperbolicke funkcije; Tejlorov razvoj; nejednakosti.
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Kankysmarop y HacTaBuM MaTeMaTHUKe-a, MOKOa, He?

Tarjana CramkoBuh

ETII ,,Huxona Tecna”, Hanveso
e-mail: t.stankovic12@gmail.com

Ancrpakr. CaBpemeHa HacTaBa MaTeMaTHKe 3aXT€Ba IPUMEHY MH(OPMAIMOHO-KOMYHUKAIMOHNIX
TEXHOJIOTHja y mpouecy ydema. llocTraBipa ce murame ga AU NPUMEHUTH, Y KOjOj MepU WM HA KOJU HAUMH
KaJKyJaToOpe y HACTaBU MATEMaTHUKEe CPEeNIe IIKOJEe TAKO A& OBa NPUMEHA MO3UTUBHO yTHUYE Ha IPOIEC
CTUIAKa 3HAma U [a NOJATHO MOTHUBHUINE YUEHUKE Oa AKTUBHO YYECTBY]y Yy HACTaBHOM IpOIECy. Y ULy
IIpOHAJACKa OATrOBOPa Ha OBA NMUTAaHa, Y OBOM paly ayTop Ne MomenuTy CBOje UCKYyCTBO U CA3HAmA Y BE3U
ca IPUMEHOM KaJIKyJIaTopa y HACTABU MATEMATUKE MO KOjUX je OOoIMao y Paly Ca yJIEeHHUIMMAa jeIHOT OIell-
jema mpBor paspena tpeher crenena Enxekrporexnuuke mrkose ,Hurkosna Tecna” y IlanueBy. Takobe, 6uhe
IIPE3eHTOBAH U CTAB yUYEHMKa OBOT OJeJbeHa IpeMa MaTeMaTUIN.

K-TI:-y‘-IHe peduun: KaJIKyJaTOp; HaCTaBa MaTeMaTUKe, MOTI/IBaJ_II/Ija Y4YE€HUKA.

HcrpaskuBauky NPOjEeKTU Y HACTABU MaTE€MaTUKeE

Iymwuna Mapkosuh

Ocnoena wrona ,,Cmedar Hemamwa”
e-mail: dusicamarkovic33@hotmail.com

Auncrparr. IlpenaBame miycTpyje KpeaTWBaH KOHIENT OPraHM3allje HACTABE MaTeMaTUKe KPO3 pal
Ha npojerry. OBakaB TUII aHTAKOBaHa yYUYEHUKA [IOApPa3yMeBa TUMCKU PaJl y KOMe je caapskaHa IBOCTPYKA
penamuja ox ommrer (IPYIHOr) Ka NOjeqUHAYHOM (MHIWBUIYAJIHOM OOIHMKY paga) u OOpHYTO. Y muIak-
TUYKOM CMUCJIY IOACTUYE CE CapPaJHUYKO U BPUIHAYKO yUeme U MHANBUAyaan3oBanu kouuent. [{usm npena-
Bama je MPUKa3 WHKBAjepU MPUCTYNa y HACTABU MaTeMaTuke. [10JIa3UIITe YMHU XE€YPUCTUYKUA U JIOTUYUKO-
KpPUTUUKK paj Ha npobiueMy (u3abpanoj temm). IIpakTuuHO-nenaTHe aKTUBHOCTU C€ YBOZE y BULY UIEja,
BEIITUHA U CTABOBA YUEHUKA U IPUBOJE KOHCTPYKTUBUCTUYKOM NIPUCTYIy (M3pamu mpojekra). Y Jora Hac-
TABHUKA je CymTUHCKaA. [IpenaBame cucreMaTu3yje eqyKaTUBHU MPOIEC U TPALyUpa TPU CErMeHTa paua.
IPBOM je IPUKa3aHa TeOPUjCKa reHe3a METOMNOJIOTHje IPOjeKTHOr paaa. ['JaBHU neo0, KPO3 I0jeAHOCTABIHEHE
meme, objammaBa IOCTYIIAK NUCAKA IPEIIora NPOjeKTa U anocTPpoGupa, KAKO MaJIo 3alpaBo 3HAYM MHOLO,
YKOJIMKO je omabup TeMe qobap 1 ako ce IMOCTaBe jaCH! UUJLEBU, Ne(PUHUILY aKTUBHOCTU U IPEIBULE METOIE
pana. Kpo3 mojemuuauny aHaau3y OpOjeKaTa HACTABHUKA U YUEHUKA KOHKPETHU3Y]y C€ Pa3IMdUTa Pellema
ucrtor npobiema. Tpehim meo ynasum y KpeaTMBHOCT M CTBAPAJIAIITBO YUYECHUKA CUMIIO3WjyMa U PEAU3yje
Cce KpO3 MHIAUBUILYATHE PAIOBE KOJEra y CBOM PAIHOM OKPY/KEHY.

Kmyune peun: KpeatusHocT; mpojekar; MHKBajepu METONA; TUMCKU U WHIUBUIYAJIHA OOJIUK paja.
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Application of FPGA chip for high precision calculations

Miljan Pordevié¢

Student at School of Electrical Engineering, University of Belgrade
e-mail: dm170264d@student.etf.bg.ac.rs

Pavle Radojkovic
Student at School of Electrical Engineering, University of Belgrade

Dragica Stoiljkovié¢

Student at School of Electrical Engineering, University of Belgrade

Abstract. This paper presents one implementation of FPGA chip optimised for high precision (128bit) cal-

culations. It is used for visualization of some mathematical functions and for comparison between approximations
such as Taylors series and those obtained by Remez algorithm.

Keywords: FPGA; Taylor series; Remez algorithm.
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Embeddings of harmonic mixed norm spaces on smoothly bounded domains in R”

Milos Arsenovié

Faculty of mathematics, University of Belgrade, Studentski Trg 16, 11000 Belgrade, Serbia
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Tanja Jovanovic¢
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e-mail: tanja.jovanovic@pr.ac.rs

Abstract. The main result of this paper is the embedding

By (Q) — B Q),
5" () ﬁ+(n—1)(§—ﬁ)( )

0<r<ri <o00,0<s<s <oo, B> —1, of harmonic functions mixed norm spaces on a smoothly bounded
domain 2 C R™. We also extend a result on boundedness, in mixed norm, of a maximal function-type operator
from the case of the unit disc and the unit ball to general domains in R".

Keywords: Mixed norm spaces, Harmonic functions spaces, Maximal functions
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Modeli klasifikacije egzoplaneta prema potencijalnoj nastanjivosti dobijeni metodama
masinskog ucenja

Iva Cvorovi¢ — Hajdinjak

Matematicki Fakultet, Univerzitet u Beogradu, Studentski trg 16, 11000 Beograd, Srbija
e-mail: tva.cvorovic@gmail.com

Apstrakt. Proucavanje svemira veé¢ stotinama godinama omogucéava ljudima da shvate veli¢inu, komplek-
snost i raznolikost koja postoji u univerzumu, kao i da iz druge perspektive sagledaju i razumeju zivot na Zemlji.
Poslednjih decenija je razvoj tehnologije omoguéio da se potvrde ranije pretpostavke da je postojanje planeta
oko zvezda uobicajena pojava, ali i da Suncev sistem nema formu koja je jedinstvena, ve¢ da je svaki planetarni
sistem specifiCan na svoj nacin. Od lansiranja teleskopa Kepler 2009. godine, uocen je znacajan broj planeta
van Suncevog sistema. Fokus te misije je bio pronalazenje planeta koje se nalaze ili su u blizini nastanjive zone
svoje majke zvezde. Ova misija je rezultovala velikom koli¢inom podataka, zbog Cega se javila potreba za au-
tomatizacijom njihove obrade. Ideja ovog rada je ispitivanje tacnosti kategorizacije novootkrivenih egzoplaneta
prema njihovoj potencijalnoj nastanjivosti, koris¢enjem razli¢itih metoda masinskog ucenja. Potencijalna nastan-
jivost je utvrdena na osnovu dostupnih karakteristika planeta, koris¢enjem definisanih metoda. Podaci su nakon
izraCunavanja potrebnih parametara obradivani algoritmima masinskog ucenja, koji koriste statisticke metode
da bi utvrdili klasifikaciju. Metode masinskog ucenja koje su koriséene su: metoda slu¢ajnih suma, metoda pot-
pornih vektora i metoda k najblizih suseda. Na kraju je analizirana ta¢nost predikcije svakog od ovih algoritama
na skupu podataka egzoplaneta.

Kljué¢ne reéi: egzoplanete; masinsko ucenje; nastanjivost.
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Optical spectral parameters correlations in an SDSS sample of type 1 quasars

Isidora Jankov

Department of Astronomy, Faculty of Mathematics, University of Belgrade, Studentski trg 16, 11000 Belgrade, Serbia
e-mail: jankov.isidora@gmail.com

Dragana Ilié

Department of Astronomy, Faculty of Mathematics, University of Belgrade, Studentski trg 16, 11000 Belgrade, Serbia
e-mail: dilic@matf.bg.ac.rs

Abstract. Investigation of quasar emission line properties and relationships between spectral parameters
is important for understanding the physical mechanisms that originate inside different regions of the active
galactic nuclei. In this contribution, we investigate the optical spectral parameters of type 1 quasars taken from
the Sloan Digital Sky Survey Data Release 7 Quasar Catalog [ 1]. Spectral parameters, such are equivalent
widths and full widths at half maximum of both narrow and broad lines are taken into account. We perform the
analysis of correlation matrix and principal component analysis (PCA) of our sample. The PCA proved that
the so-called Baldwin effect (an anti-correlation between the line equivalent width and continuum luminosity) is
present in narrow lines, and deserves further investigation. We analyze the influence of the host galaxy starlight
to the Baldwin effect, and test how radio-loudness of the quasars, ionization potentials and critical densities of
different narrow emission lines affect the parameter that describes the Baldwin effect and compare our results
with previous studies [ 2].

Keywords: galaxies: active galaxies; active galactic nuclei: quasars: emission lines; multivariate analysis:

principal component analysis.
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Omsoc BucuHE XOMOreHor HoBumha u BepoBaTHohe manma HAa MBUILY

Iauujen Anerkcuh

Mamemamuwrku daxysmem, Cmydewmceru mpe 16, 11000 Geoepad, Cpbuja
e-mail: danijel.aleksic98@gmail.com

Ancrpakr. [wum pana jecre ma oaroBopm Ha NUTABkE YMjU C€ OACOBOP UMHU JIAKO M3PAYUYHIBUBUIM:
Komuro tpeba ma 6yne mebeo mopunh ma Beposarnoha mama Ha mBuy Guaa tauno 1/37

3a moueTak Cce M3HOCE MO3HATA MATEMATUYKNA MOIEIU U PE3yJITaTh A0 KOJjUX C€ MOULIO Yy PAHUjUM
UCTPa:KMBABUIMA, Jaje Cé KPUTUYKA OCBPT HA HBUX U M3HOCE Ce HUXOBU IJIABHU HEIOCTAIU.

3aTuMm ce, y3 OTKIOHEHE HeJOCTATKE KOje CYy UMAJM PaHUjU PE3yJTaTH, BPIIK MOHABJLAKE €KCIIEPUMEHTA,
Koju TecTupa Beh paHHMje TecTUpaH MOIET Ca ONHOCOM AeBGJbMHE M IpedHuKa ocHOBe ox 1 : v/3, a mo mpeu
IIyT BPIIN CE€ TECTUPAHE MOIEeJa ca OJHOCOM 1 : 2.

Pan 3a mum uma na ce mpu MHOTO PUTOPO3HUUM YCIOBUMA HETO Y PAHUjUM PaIOBUMa €KCIIEPUMEHTAIIHO
IIPOBEpPE TEOPUjCKU PE3YJITATU OO KOjUX Ce MONIJIO, KAO0 W Ja Ce MOoJalll aHAJIW3UpAa]y Ha HAUMH HA KOjU TO

y HaBeNEeHUM panoBuMa Huje pabeno.
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Kopumhene cy nosmare merone MaTreMaTUdke CTATACTUKE KOje IO Cana Ha OBOM IPOOJIEMy HUCY IPHU-
MemuBaHe. Pesynrarn no Kojux ce IOMIIO HUCY CAarJIaCHMA Ca CBUM PAHHUjUM M YMHOIOME Cy HEOUEKUBAHU.

Kmyune peun: nebmpuna HoBunha m BepoBaTHONA; CTATUCTUKA; XUIOTE34.

Bubauorpaduja
[1] Ee Hou Yong, L. Mahadevan. Probability, geometry, and dynamics in the toss of a thick coin. American
Journal of Physics 79, 2011.

[2] Persi Diaconis, Susan Holmes, Richard Montgomery. Dynamical Bias in the Coin Toss. Society for Industrial
and Applied Mathematics, 2007.

Ilopebeme MmeTone MmoMeHaTa U MeTOoEe MAaKCHUMAaJIHE BEPOOOCTOJHOCTU HA
IpuMepy IIOMepeHe eKCIIOHEHIMjaJIHe PacCIIonesie

Anekcangpa 3apaBKoBUL

Mamemamuku daxyamem, Cmydewmceru mpe 16
e-mail: azdravkovic98@gmail.com

Kocra Jbyjuh

Mamemamuurku daxyamem, Cmydewmceku mpe 16
e-mail: ljujickosta@gmail.com

Ancrparr. Yecro ce 3a ouemuBame mapamerapa y30pKa 13 IIOMEPEHE EKCIOHEHIVjaJHe PAacCIoeiie
KOpucTe MeTo MoMeHaTa 1 MeTOJ MaKCHUMaJIHe BepO,Z[OCTOjHOCTI/I.

Ananusupaau CMO KaKO Ce OlleHe NoOUujeHe OBUM METOIUMA IOHAIIAjy yV PA3IUUYUTUM CUTYaIUjamMa u
youmian ga Ce BUXOB KBAJUTET 3Ha‘1ajHO noropmaBa y6aLH/IBELH_>eM JIEBUX ayTnajepa. KBE)JII/ITGT CMO HCIIU-
TuBaau MeronoM Mourte Kapia, Ha 0CHOBY BesmkOr Opoja MOHABJHAHA €KCIEPUMEHTA.

Y HameMm pany Ipeasa:keMo HOBY, POOYCHY, OLEHY jeqHOT OJ mapaMeTrapa IOMepPeHe eKCIOHEHIINjaJHe
pacmomelne, Koja ce MoKa3aJia Kao MHOTO OTIOPHHUja HA ayTiajepe Ol OleHa NOOUjeHUuX MeTOJOM MOMEHATa
 METOOOM MaKCHMAJIHE BepO,Z[OCTOjHOCTI/I.

Kmyune peun: omnene nmapaMerapa; €eKCIOHEHIN]ATHA PACIONEIA; CTATACTUKA.

Bubauorpaduja

[1] Bojana Muiomesuh. Benemke ca npenasama Kypca YBOL Y CTATUCTUKY Mamemamuyky gaxyimem,
2019

[2] R. Larsen, M. Marx. An Introduction to Mathematical Statistics and its Application,5th edition, 2011

GeoDemonstrator

Jlazap Bacosuh

Mamemamuuky gaxyamem, Ynusepsumem y Leoepady, Cmydenmeru mpe 16, Beozpad
e-mail: mil16099Q@alas.matf.bg.ac.rs

Ancrparr. GeoDemonstrator je amnukanmja Hamucana ca OUJbEM & KOPUCHUKA OJIKE YIYTU y Te-

oMeTpujcKke TpaHchopMalmje y paBHU. 3aMUCAO je OMOIYNWUTHM jeJHOCTABHO WMHTEPAKTUBHO IIPUKA3UBAHE
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U JIAKIIe pa3yMeBame Marepuje Koja ce, mameby ocrasor, obpabyje Ha Heroamko mpeaMeTra HA OCHOBHUM
akaneMckuM crymujama uapopmature (M cmep) ma MarematuuroMm daxynrery Y musepsurera y Leorpany.
IIporpam ce cacToju W3 HEKOJWUKO HEJOBA KOjU UMHE IEJUHY. Y IPBOM OEIy, KOPUCHUK C€ KPO3 MHTEPAK-
TUBHU UHTEPIPETATOD YIO3HAjE Ca MATEMATUUYKIM OCHOBAMa F€OMETPHjCKUX TpaHchopMaluja. Y HapemHOM,
yIo3HAaje ce ca MPUMEHOM a(QUHUX IPECINKaBaba, IpaTenu mpuToM mrTa ce TAYHO AemaBa IPUINKOM CaMe
TpaacpopMmarje. Y tpeheMm u ueTBpTOM Heiy, YIO3HAjE Ce Ca MIPUMEHOM IPOjeKTUBHUX MPECINKABAkHA, U TO
KPO3 IpobJIeM OTKIAKkama MEPCIEKTUBHE AUCTOP3Kje OJHOCHO PEKTU(UKAI]Ee IPOU3BOJbHE YUETBOPKE TaAUAKA
y OMNIITEM IIOJIOKAjy, Ka0 U IpobiieM IpaB/belmha MaHopaMe OJ IperjJanajyhux ciauka.

Kmyune peuwn: Buidyenusanumja IpecinKaBama; a(@UHO IPECINKABAE; NPOJEKTUBHO IIPECINKABAE;

[IePCIEKTUBHA ANCTOP3Uja; IaHOPaMa.

Integralna kriptoanaliza AES-a sa tajnim S-Box-om - teorija i implementacija

Dejan Kovaé

Matematicki fakultet, Beograd
e-mail: dejankovl1@gmail.com

Apstrakt. AES kriptosistem predstavlja najpopularniji kriptosistem u oblasti simetri¢ne kriptografije, i
kao takav nalazi svakodnevnu upotrebu u softverskim aplikacijama, komunikacionim protokolima i hardverskim
komponentama. On vrsi enkripciju podataka deleéi ih na nezavisne blokove fiksne veli¢ine (128, 196, 256 bitova),
nad kojima zatim vrsi standardom predvidene transformacije. Jedna od najbitnijih komponenti AES-a je S-box
koji vrsi permutacije nad bitovima u svakom bloku, i predstavlja klju¢an stub odbrane protiv klasi¢nih tehnika
kriptoanalize, kao §to su linearna i diferencijalna kriptoanaliza. I ako je S-box definisan AES standardom, i
predstavlja fiksnu komponenetu sistema, postavlja se pitanje kako se sigurnost sistema menja u sluc¢aju odabira
nepoznatog i slu¢ajno generisanog S-box-a?

U ovom radu ¢e biti pokazano da sakrivanje i koriScenje slu¢ajno generisanog S-box-a ¢ini AES podloznim na-
padu zasnovanom na integralnoj kriptoanalizi. Napad se sastoji iz vise komponenti i kombinuje tehnike prethodno
prikazane u analizama SQUARE kriptosistema i opstih SASAS struktura. U radu ¢e biti disktovane matematicke
osnove napada, i bi¢e prikazani detalji racunarske implementacije. Rad je zasnovan na rezultatima Tiessen-a i
koautora koji je prikazan i objavljen na FSE konferenciji u Istanbulu 2015. godine.

Kljuéne reci: AES, S-box, Square napad, SASAS.
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Cadup: Ynorpeda nmuHeapHUX TpaHchopManuja kao nonarak 3a 3D
coprBep SketchUp

Munena Crojuh

Mamemamuru daxyimem
e-mail: mi16096Qalas.matf.bg.ac.rs

Ilymwa Cnacuh

Mamemamuuru daxyamem
e-mail: mil6073Q@alas.matf.bg.ac.rs

Axncrpakr. Ilpojexar Cadup uune nsa noxarka (enru. plugin) 3a coprsep SketchUp, Koju ce xopuctu
3a TeHepUucame jeJHOCTABHUjUX, aJIU W KOMIIJIEKCHUX TPOAMMEH3MOHAJIHUX ¢urypa. [lum nvniemenrtanuje je
[a ce KOPUCHUKY OJIAKIIA M CKPATHU NPUMEHa KOMIIO3WUNUje OCHOBHUX I'e€OMETPUjCKUX TpaHChOpMaImja Kao
U cTBapame HOBUX, Cio:xkeHuX objerara. Oba momarka ce 3aCHUBAjY HA CKAJIUPABDY, TPAHCIALUJUA U IPOC-
TOPHO] POTANNjU OKO IPOU3BOJLHO 3a4aTe OCe MPUKA3Yjyly orpoMaH CIeKTap MOT'YNHOCTU KOjU IIPY:/KAjy OBe
Hawm3rien jenHoctaBHe TpaHchopmarmje. Kox je mucan y Ruby mporpaMckKoOM je3uky, y KOMe je mIporpamu-
paH u caM codrBep. lomarak koju TpaHchopmume oOjekTe (YHKIUOHUIIE TAKO IITO Ce CeJEKTyje I'pyna
objexkara koju he ce poruparu, 3amaje ce oca porauuje, a 3aTuM ce bupa 6poj cumerpuja rKoje he mmaru
objerkar m 6poj urepamuja kKoju he 6uty nprMemen. Ipyru momarak ¢popmupa HOBU OOjeKAT CAUMEEH OJ
rpylie KBaJIpoBa KOjU Cy IPOM3BOJbAH OPOj IMyTa POTUPAHU M 3aTUM TPAHCIVMPAHU OKO onabpaHe rilaBHE oce
roopauHaTHOr cucrema. OBaj momarak Ipyska KOPUCHUKY BUIIE OINMja, OX KOJUX Cy Heke: OUMeH3uje, 6oje
u 6poj KBaIpoBa, padMak Mehy kBampoBuMa m HauWH Ha Koju cy pacnopebenu y cimojeBuma. KomOunosamne,
OBe [Be (YHKIMOHAJIHOCTYA MOTY & Najy 3aHUMJbMBE KOHCTPyKImje. OcuM 3a Mu3ajH CIOMKEHUX AICTPAKTHUX
¢urypa, momanu MoOry ga Oyay KOPUCHH IpU QU3ajHUpamy KPY:KHUX IpabeBuHa anun u ocMunbaBamy HOBUX
objekara.

Kipbyune peum: SketchUp copreep, nuaeapue rpanchopmanuje, nporpaMcku jesuk Ruby, remepucame

obJmKa

Primena kvantne Furijeove transformacije u programskom jeziku Python

Aleksandar Mladenovié

Matematicki fakultet, Univerziteta u Beogradu, Studentski trg 16, 11000 Beograd, Srbija
e-mail: a.mladenovic96@gmail.com

Vladimir Mandié

Matematicki fakultet, Univerziteta u Beogradu, Studentski trg 16, 11000 Beograd, Srbija
e-mail: vladimir.mandicl10@Qgmail.com

Apstrakt. U kvantnom programiranju, kvantna Furijeova transformacija (KFT) je linearna transformacija
na kvantnim bitovima (kjubitima) i ona je kvantni analog inverzne diskretne Furijeove transformacije. U ovom
radu ¢emo prikazati najpre implementaciju klasa za rad sa kompleksnim brojevima, kvantnim bitovima, kvantnim
bitovima na Blohovoj sferi i same funkcije KFT. Zatim ¢emo prikazati primenu KFT na skupove tacaka u ravni
koji ¢ine poznate geometrijske oblike, kao Sto su kvadrat, popunjeni kvadrat, krug, popunjeni krug, trougao,

popunjeni trougao. Zatim ¢emo prikazati dejstvo KFT na skupovima kjubita u 3D: na Blohovoj sferi i elipsoidu,
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kao i na kocki. Prikaza¢emo i transformaciju kompleksne sinusoide sa proizvoljnim Sumom. Projekat je u vidu
Jupyter notebook datoteke u kojoj su izvrSena sva izracunavanja i graficki prikaz transformacija.

Kljué¢ne reéi: Kvantna informacija; Kvantno programiranje; Kvantna Furijeova transformacija
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O broju nizova jedinstvene vrednosti maksimalne duzine u polugrupi matricnih
jedinica

Nikola Velov

Matematicki fakultet, Univerzitet u Beogradu
e-mail: nikola.velov@gmail.com

Apstrakt. U svom radu [ 1], Sokoloski i Blazevski uvode pojam niza jedinstvene vrednosti u polugrupi, kao
niz elemenata koji pomnozeni u redosledu kojim su numerisani daju neku vrednost v, i za svaku permutaciju
redosleda mnozenja se vrednost v ne dobija. Posmatraju polugrupu ”mati¢nih jedinica”, koju ¢ine n X n matrice
koje su ispunjene nulama i imaju najvise jednu jedinicu, i formuli§u hipotezu o broju nizova jedinstvene vrednosti

u toj polugrupi maksimalne moguée duzine. U ovom radu dokazujemo njihovu hipotezu iz 2005. da je broj ovakvih
(2n)!
(n+1)!
elementaran dokaz da je maksimalna duzina niza jedinstvene vrednosti u ovoj polugrupi 2n — 1, koji se oslanja

nizova ta¢no =n!-C,, gde je C), n-ti Katalanov broj, konstruisanjem pogodne bijekcije. Dodatno, dajemo

samo na Dirihleov princip, i time izbegavamo pozivanje na Amitsur-Levitzki teoremu koju autori koriste u svom
radu.
Kljué¢ne reéi: niz jedinstvene vrednosti; Katalanovi brojevi; matrice.
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CvExpress

Lea Petkovié

Univerzitet u Beogradu - Matematicki fakultet, Studentski trg 16, Beograd, Republika Srbija

Bojana Ristanovié

Univerzitet u Beogradu - Matematicki fakultet, Studentski trqg 16, Beograd, Republika Srbija

Nikola Stamenié

Univerzitet u Beogradu - Matematicki fakultet, Studentski trg 16, Beograd, Republika Srbija

Apstrakt. CvExpress ima za cilj da na osnovu podataka i zelja (vezanih za sam dizajn) kreira odgovarajuéi
CV korisniku. Program nudi razumljiv grafi¢ki korisni¢ki interfejs pomocéu kog korisnik unosi potrebne podatke.
U pozadini se generise N TEX datoteka, a korisniku se isporuc¢uje PDF datoteka. Nakon pokretanja programa,
korisnik ima uvid u album sa slikama CV-eva. Na osnovu datih slika bira dizajn, zatim dobija odgovarajué¢i GUI
u odnosu na nacinjeni izbor, i kreée u izradu. Ima moguénost da upisuje neophodne i Zeljene informacije, kao
i da doda svoju fotografiju. Na kraju svakog grafickog korisnickog interfejsa nalazi se dugme ¢iji klik oznacava
pocetak izrade CV-a. Posle kratkog ¢ekanja da se CV generiSe, dobija obavestenje o zavrsetku izrade. Program
je napisan u programskom jeziku Ruby i koristi biblioteku FXRuby kako bi kreirao odgovarajuéi GUI.

Zulijev i Mandelbrotov skup

Nikola Ubavié

Matematicki fakultet, Beograd
e-mail: mm16310Q@Qalas.matf.bg.ac.rs

Apstrakt. Rad se sastoji iz dva dela. U prvom delu definisani su osnovni skupovi kompleksne dinamike:
Zulijev i Mandelbrotov skup. Zatim su iznete i dokazane teoreme koje bolje opisuju navedene skupove. Veéina
dokaza koristi samo elementarne rezultate kompleksne analize i topologije. U drugom delu rada opisani su
najznacajniji algoritmi za crtanje Zulijevog i Mandelbrotovog skupa. Svi algoritmi su opravdani dokazima iz
prvog dela rada. Rad sadrzi i oko 50 slika koje su nacrtane uz pomoé programa Julia | 1] koji je istovremeno

napisan sa radom.

Kljuéne reci: Kompleksna dinamika, Zulijev skup, Mandelbrotov skup
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