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УНИВЕРЗИТЕТ У БЕОГРАДУ 

МАТЕМАТИЧКИ ФАКУЛТЕТ 

 

ДЕСЕТИ СИМПОЗИЈУМ „MATEMATИKA И ПРИМЕНЕ”  
НАЦИОНАЛНИ СКУП СА МЕЂУНАРОДНИМ УЧЕШЋЕМ 

 

Програм првог дана Симпозијума одржава се у згради САНУ,  

Кнез Михаилова 35 

 

Програм другог дана Симпозијума одржава се у просторијама 

Математичког факултета, 

Студентски трг 16 
 
 
 

ПРОГРАМ 

 

1. ДАН, ПЕТАК 6. ДЕЦЕМБАР 2019. 

 

             10:00 – 11:50, Свечана сала САНУ 

 

10:00 – 10:15 

Отварање скупа:  
Зоран Ракић, декан Математичког факултета Универзитета у Београду  

10:15 – 10:50 

Miloš Arsenović, University of  Belgrade, Faculty of Mathematics 
Vladimir Boţin, University of  Belgrade, Faculty of Mathematics  

Miljan Kneţević, 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 

Mateljević” 

10:50 – 11:05 

Поздравне речи и обраћања гостију 

11:05 – 11:50 

Vladimir Marković, CalTech, USA 

“Rigidity and geometry of Harmonic Maps” 
 

Пауза за кафу и освежење 11:50 – 12:15 

 

12:15 – 13:30, Свечана сала САНУ 

 

Председавајући: Зоран Петрић 

12:15 – 12:45  

Академик Стеван Пилиповић, председник програмског одбора Симпозијума 

„Математичка прича – Миодраг Матељевић” 

12:45 – 13:30 

Dragomir Šarić, Department of Mathematics, Queens College of CUNY 

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

Пауза за кафу и освежење 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
MKNEZ
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13:50 – 15:20, Сала 2 САНУ 

 

Председавајући: Милош Арсеновић 

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 Teichmüller space” 

 

Пауза за кафу и освежење 15:20 – 15:40 
 
 

15:40 – 17:00, Сала 2 САНУ 

 

Председавајући: Давид Калај 

15:40 – 16:10 

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

“Bergman projection induced by a radial weight” 

16:10 – 16:40 

Vladimir Boţin, University of Belgrade, Faculty of Mathematics 

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

16:40 – 17:00 

Miljan Kneţević, University of Belgrade, Faculty of Mathematics 

Miodrag Mateljević, University of Belgrade, Faculty of Mathematics 

Marek Svetlik, University of Belgrade, Faculty of Mathematics 

“Schwarz-Pick type estimates for harmonic, HQR and HQC 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, Сала 3 САНУ 

 

Председавајући: Зорица Станимировић 

13:50 – 14:20 

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

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

14:20 – 14:50 

Ivana Jovović, 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 Jaćimović, Faculty of Natural Science and Mathematics, University of Montenegro 

“Kuramoto models on spheres: geometry and invariant submanifolds” 

 

Пауза за кафу и освежење 15:20 – 15:40 
 
 

15:40 – 17:00, Сала 3 САНУ 

 

Председавајући: Драгана Илић 

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 Jovanović, University of Belgrade, Faculty of Mathematics 

Bojana Milošević, University of Belgrade, Faculty of Mathematics 

Marko Obradović, University of Belgrade, Faculty of Mathematics 

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

16:40 – 17:00 

Goran Đanković, University of Belgrade, Faculty of Mathematics 

Dragan Đokić, University of Belgrade, Faculty of Mathematics 

Nikola Lelas, University of Belgrade, Faculty of Mathematics 

Ilija Vrećica, University of Belgrade, Faculty of Mathematics 

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

 

 

 

 

17:00 Коктел у клубу САНУ 

 

 

 

 

 

 

 

 

 

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
MKNEZ
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2. ДАН, СУБОТА 7. ДЕЦЕМБАР 2019. 

 

I СЕКЦИЈА: МАТЕМАТИКА И ПРИМЕНЕ ДАНАС 

10:00 – 17:20 САТИ, САЛА БИМ/IV 

 

Први део: 10:00 – 12:00 
 

 

Председавајући: Миљан Кнежевић 

10:00 – 10:40 

David Kalaj, University of Montenegro 

“Muckenhoupt weights and a Lindelöf 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 

Милош Арсеновић, Универзитет у Београду – Математички факултет 

Драгољуб Ј. Кечкић, Универзитет у Београду – Математички факултет  

„Оцене успона елементарних оператора”  

11:40 – 12:10 

Miloš Arsenović, University of Belgrade, Faculty of Mathematics 

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

 

Пауза за кафу и освежење 12:10 – 12:30 

 

Други део: 12:30 – 14:00 
 

Председавајући: Драгољуб Кечкић 

12:30 – 13:00 

Svjetlana Terzić, University of Montenegro 

A new insight into T
n
-action on the Grassmannians Gn,2 

13:00 – 13:30 

Danko R. Jocić, University of Belgrade, Faculty of Mathematics 

Milan Lazarević, University of Belgrade, Faculty of Mathematics 

Stefan Milošević, 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 Antić, University of Belgrade, Faculty of Mathematics 

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

13:50 – 14:10 

Marijan Marković, Faculty of Sciences and Mathematics, University of Montenegro 

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

14:10 – 14:30 

Jelena Katić, University of Belgrade, Faculty of Mathematics 

Darko Milinković, University of Belgrade, Faculty of Mathematics 

Jovana Nikolić, University of Belgrade, Faculty of Mathematics 

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

 

Пауза за кафу и освежење 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
MKNEZ
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Трећи део: 15:00 – 17:20 

 

Председавајући: Маријан Марковић 

15:00 – 15:20 

Petar Melentijević, University of Belgrade, Faculty of Mathematics 

“Khavinson problem for harmonic functions in the unit ball in R
3
” 

15:20 – 15:40 

Milutin Obradović, 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 Albijanić, FEFA 

Miloš Arsenović, University of Belgrade, Faculty of Mathematics 

Miljan Kneţević, University of Belgrade, Faculty of Mathematics 

“Academician Miodrag Mateljević - development of Belgrade mathematical school in teaching 

and science” 

16:00 – 16:20 

Zlatko Lazović, University of Belgrade, Faculty of Mathematics 

“Measures of τM-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
MKNEZ
Stamp
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I СЕКЦИЈА: МАТЕМАТИКА И ПРИМЕНЕ ДАНАС 

10:00 – 17:00 САТИ, САЛА 704/IV 

 

Први део: 10:00 – 12:00 
 

 

Председавајући: Милан Дражић 

10:00 – 10:30 

Milojica Jaćimović, University of Montenegro, Department of Mathematics 

Nevena Mijajlović, 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 Rosić, Visoka škola strukovnih studija za informacione tehnologije 
Branko Malešević, Elektrotehnički fakultet 

Bojan Banjac, Fakultet tehničkih nauka 

„Gröbner-ove baze i planarnost preseka dve algebarske površi” 

11:20 – 11:40 

Milan M. Čugurović, Matematički fakultet, Univerzitet u Beogradu 

Nikola Dimitrijević, Majkrosoft razvojni centar Srbija 

Stefan Mišković, Matematički fakultet, Univerzitet u Beogradu 

“Modifikovani genetski algoritam za treniranje konvolutivnih neuronskih mreža” 

11:40 – 12:00 

Danijela Branković, Faculty of Electrical Engineering, University of Belgrade 

Ţarko Mijajlović, Faculty of Mathematics, University of Belgrade 

“Smooth ER functions” 

 

Пауза за кафу и освежење 12:00 – 12:30 

 

Други део: 12:30 – 14:00 
 

Председавајући: Александра Делић 

12:30 – 12:50 

Марко Пешовић, Грађевински факултет, Универзитет у Београду 

„Хиперграфички политопи” 

12:50 – 13:10 

Марија Цупарић, Универзитет у Београду – Математички факултет 

Бојана Милошевић, Универзитет у Београду – Математички факултет 

Јаков Ју. Никитин, Катедра за математику и механику, Државни универзитет у Санкт 

Петербургу, Русија  

Марко Обрадовић, Универзитет у Београду – Математички факултет 

“Нови тестови ескопоненцијалности ω
 2
 типа” 

13:10 – 13:30 

Biljana Radičić, Univerzitet Singidunum 

“EP matrice” 

13:30 – 13:50 

Вукашин Брковић, Универзитет у Београду – Факултет организационих наука 

Александра Делић, Универзитет у Београду – Математички факултет 

“Решавање Штурм-Лиувиловог проблема са изводом разломљеног реда методом 

коначних елемената” 

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
MKNEZ
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13:50 – 14:10 

Miloš Z. Petrović, Faculty of Agriculture in Kruševac, University of Niš 

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

generalizations” 

14:10 – 14:30 

Irma Zenunović, Osnovna škola Pazar, Tuzla 

Elvir Čajić, Osnovna škola Pazar, Tuzla  

„Diferencijalna geometrija površi primjenom Wolfram Mathematica” 

 

 

ПАУЗА за кафу и освежење 14:30 – 15:00 

 

Трећи део: 15:00 – 17:20 

 

Председавајући: Душан Онић 

15:00 – 15:20 

Nikola Perić, Mozzart 

„Izazovi primene blockchain thenologije” 

15:20 – 15:40 

Ivana Milić Ţitnik, Astronomska opservatorija 

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

familije asteroida” 

15:40 – 16:00 

Јелена Тасић, Универзитет у Београду – Математички факултет 

„Нумеричке методе за решавање сингуларно пертубованих диференцијалних 

једначина” 

16:00 – 16:20 

Branko Sarić, Visoka škola tehničkih 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
MKNEZ
Stamp
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II СЕКЦИЈА: МАТЕМАТИКА И ИНФОРМАТИКА У ОБРАЗОВАЊУ 

 

10:00 – 16:20 САТИ, САЛА 706/IV 

 

Први део: 10:00 – 12:00 
 

 

Председавајући: Мирослав Марић 

 

10:00 – 11:00 

Филип Марић, Математички факултет, Универзитет у Београду 

„Корелација наставе информатике, математике и физике кроз програмски језик 

Пајтон” 

11:00 – 12:00 

Милан Јовановић, Математички факултет, Универзитет у Београду 

„Игре на срећу – математиком до победе?” 

 

Пауза за кафу и освежење 12:00 – 12:30 

 

Други део: 12:30 – 14:00 

 

Председавајући: Небојша Икодиновић 

 

12:30 – 13:10 

Миљан Кнежевић, Математички факултет, Универзитет у Београду 

„Примена Птоломејеве теореме” 

13:10 – 13:30 

Zvezdan Stojanović, Evropski univerzitet Brčko distrikt 

Elvir Čajić, KSC Sveti Franjo Tuzla 

„Matematičko modelovanje nastavnog procesa” 

13:30 – 13:50 

Младен Беговић, Британска Интернационална Школа Аркадија Академија, Котор 

„Тригонометрија у акустици” 

13:50 – 14:10 

Татјана Станковић, ЕТШ „Никола Тесла” Панчево  

Радица Каровић, ОШ „Ослободиоци Београда” Београд 

„Пројектна настава у математици – квиз Мост математике”  

14:10 – 14:30 

Дејан Вурдеља, Прва економска школа, Београд 

„Шангајски проблем” 

 

 

Пауза за кафу и освежење 14:30 – 15:00 

 

 

Трећи део: 15:00 – 16:20  
 

Председавајући: Владимир Кузмановић 

15:00 – 15:20 

Радослав Божић, Гимназија „Светозар Марковић” Нови Сад 

„Примена образовног софтвера Геогебра у обради наставних садржаја из 

стереометрије” 

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
http://alas.matf.bg.ac.rs/~konferencija/s2019/DVurdelja.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/Radoslav_Bozic_abstract.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/Radoslav_Bozic_abstract.pdf
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15:20 – 15:40 

Tatjana Šimak, Osnovna škola ,,Maršal Tito”, Padina 

Zoran Z. Petrović, Univerzitet u Beogradu – Matematički fakultet 

„Dokazivanje nejednakosti koje uključuju hiperboličke funkcije korišćenjem stepenih redova” 

15:40 – 16:00 

Татјана Станковић, ЕТШ „Никола Тесла” Панчево  

„Калкулатор у настави математике – да, можда, не?” 

16:00 – 16:20 

Душица Марковић, Основна школа „Стефан Немања” Ниш 

„Истраживачки пројекти у настави математике” 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

 

  

http://alas.matf.bg.ac.rs/~konferencija/s2019/Hiper-nejednakosti.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/Simpozijum_Stankovic.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/aps_template_srb_cyr-5.pdf
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III СЕКЦИЈА: НАУЧНОИСТРАЖИВАЧКИ И СТРУЧНИ РАД СТУДЕНАТА 

 

10:00 – 13:15 САТИ, САЛА 718 

 

Први део: 10:00 – 13:15 

 

Председавајући: Давид Цвекић, студент Математичког факултета Универзитета у 

Београду 

 

10:00 – 10:15 

Miljan ĐorĎević, Student at School of Electrical Engineering, University of Belgrade 

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

Dragica Stojiljković, Student at School of Electrical Engineering, University of Belgrade 

“Application of FPGA chip for high precision calculations” 

10:15 – 10:30 

Miloš Arsenović, University of Belgrade, Faculty of Mathematics 

Tanja Jovanović, Faculty of Sciences, University of Priština-Kosovska Mitrovica 

“Embeddings of harmonic mixed norm spaces on smoothly bounded domains in R
 n

” 

10:30 – 10:45 

Iva Čvorović – Hajdinjak, Univerzitet u Beogradu – Matematički fakultet 

„Modeli klasifikacije egzoplaneta prema potencijalnoj nastanjivosti dobijeni metodama 

mašinskog učenja” 

10:45 – 11:00 

Isidora Jankov, Department of Astronomy, Faculty of Mathematics, University of Belgrade 

Dragana Ilić, Department of Astronomy, Faculty of Mathematics, University of Belgrade 

“Optical spectral parameters correlations in an SDSS sample of type 1 quasars” 

11:05 – 11:15 

Данијел Алексић, студент Математичког факултета Универзитета у Београду 

„Однос висине хомогеног новчића и вероватноће пада на ивицу” 

11:20 – 11:30 

Александра Здравковић, студент Математичког факултета Универзитета у Београду 

Коста Љујић, студент Математичког факултета Универзитета у Београду 

„Поређење методе момената и методе максималне веродостојности на примеру 

померене експоненцијалне расподеле” 

11:35 – 11:45 

Лазар Васовић, студент Математичког факултета Универзитета у Београду 

„GeoDemonstrator” 

11:50 – 12:00 

Dejan Kovač, student Matematičkog fakulteta Univerziteta u Beogradu 

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

12:05 – 12:15 

Милена Стојић, студент Математичког факултета Универзитета у Београду 

Дуња Спасић, студент Математичког факултета Универзитета у Београду 

„Сафир: Употреба линеарниих трансформација као додатак за 3D софтвер 

SketchUp” 

12:20 – 12:30  

Aleksandar Mladenović, student Matematičkog fakulteta Univerziteta u Beogradu 

Vladimir Mandić, student Matematičkog fakulteta Univerziteta u Beogradu 

„Primena kvantne Furijeove transformacije u programskom jeziku Python” 

12:35 – 12:45 

Nikola Velov, student Matematičkog fakulteta Univerziteta u Beogradu 

„O broju nizova jedinstvene vrednosti maksimalne dužine u polugrupi matričnih jedinica” 

http://alas.matf.bg.ac.rs/~konferencija/s2019/Miljan%20Djordjevic,%20Pavle%20Radojkovic,%20Dragica%20Stoiljkovic%20ETF%20-%20.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/aps_template_eng-3.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/modeli%20klasifikacije%20egzoplaneta.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/modeli%20klasifikacije%20egzoplaneta.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/Jankov_Ilic_abstract.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/Danijel_Aleksic_apstrakt.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/Apstrakt_Zdravkovic_Ljujic.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/Apstrakt_Zdravkovic_Ljujic.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/Simp_LV_krace.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/ApstraktDejanKovac(1).pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/apstraktSafir.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/apstraktSafir.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/QFT%20primena.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/apstrakt_nikola_velov.pdf
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12:50 – 13:00 

Lea Petković, student Matematičkog fakulteta Univerziteta u Beogradu 

Bojana Ristanović, student Matematičkog fakulteta Univerziteta u Beogradu 

Nikola Stamenić, student Matematičkog fakulteta Univerziteta u Beogradu 

„CvExpress” 

13:05 – 13:15 

Nikola Ubavić, student Matematičkog fakulteta Univerziteta u Beogradu 

„Žulijev i Mandelbrotov skup” 

 

http://alas.matf.bg.ac.rs/~konferencija/s2019/PetkovicRistanovicStamenic.pdf
http://alas.matf.bg.ac.rs/~konferencija/s2019/nikola_ubavic-zulijev_i_mandelbrotov_skup.pdf
MKNEZ
Stamp
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Belgrade Complex Analysis Seminar - the life and work of Professor Miodrag
Mateljević

Miloš Arsenović

University of Belgrade, Faculty of Mathematics

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

Vladimir Božin

University of Belgrade, Faculty of Mathematics

e-mail: bozinv@turing.mi.sanu.ac.rs

Miljan Knežević

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 Mateljević. 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 Mateljević
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[6] D. Kalaj, M. Mateljević. Inner estimate and quasiconformal harmonic maps between smooth domains, J.

d’Analyse Mathematique Vol.100 (2006), 117-132.
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[15] M. Mateljević, M. Svetlik. Hyperbolilc Metric on the Strip and the Schwarz Lemma for HQR Mappings
(arXiv: 1808.06647v1).

Rigidity and geometry of Harmonic Maps

Vladimir Marković

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 Šarić
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Mathematics PhD. Program, The CUNY Graduate Center, 365 Fifth Avenue, New York, NY 10016-4309
e-mail: dragomir.saric@qc.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 Teichmüller geodesics on the Thurston boundary of the universal Teichmüller 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; Teichmüller space, Thurston boundary.
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Critical structures of inner functions

Oleg Ivrii

Wladimir Schreiber Institute of Mathematical Sciences, Tel Aviv University
e-mail: ivrii@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 A2
1. 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
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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 ε and we will

consider a family of solutions depending on ε as ε approaches 0. Then we shall represent the dependence on ε

of the family of solutions, or of corresponding functionals of the solutions in terms of possibly singular at 0 but

known functions of ε such as ε−1 or log ε, 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 Teichmüller space

Melkana Brakalova-Trevithick

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

Abstract. One of many equivalent definitions of the universal Teichmüller space T is of the set of all

quasisymmetric mappings of the unit circle S1 that fix 1, i and −1. One denotes by Ts ⊂ T the subspace of

the symmetric mappings of S1. For p > 0, we denote by T p the subset of those elements of T , which admit a

quasiconformal extension in the unit disk D such that its Beltrami coefficient is in Lp (D, dσ), where dσ is the

Poincaré measure on D. We call the space T p the p-integrable Teichmüller space. The space T 2, known also as

the Weil–Petersson Teichmüller space has been extensively studied and the T p-spaces were introduced for all

p > 2 in [ 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, T p ⊂ Ts.
We recall that there exists a metric on T called the Teichmüller distance that we denote by dT . The universal

Teichmüller space endowed with the Teichmüller metric is a geodesic space, but not uniquely geodesic. It is also

known that Ts is a geodesic space [ 3] but it is not known if it is uniquely geodesic, and that T p is a length space

[ 4], for p > 2.

In this talk we discuss smoothness and length properties of the elements of the p-integrable Teichmüller

spaces for 0 < p 6 1, and state open questions. This work is joint with V. Alberge.

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

symmetric mappings.
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Bergman projection induced by a radial weight

Jouni Rättyä

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

e-mail: jouni.rattya@uef.fi

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

Vladimir Božin

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

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 Knežević

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

Miodrag Mateljević

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 Suškevič’s problem on right zero divisors

Zoran S. Pucanović

University of Belgrade, Faculty of Civil Engineering, Bulevar kralja Aleksandra 73
e-mail: pucanovic@grf.bg.ac.rs

Abstract. In [ 3] (1950) Suškevič 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

Vladimir Jaćimović

Faculty of Natural Science and Mathematics, University of Montenegro
Cetinjski put 2, 81000 Podgorica, Montenegro

e-mail: vladimirj@ucg.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

Department of Mathematics and Informatics, Faculty of Mechanical Engineering, Ss. Cyril and Methodius University in
Skopje, Karpoš II b.b., 1000 Skopje, Republic of North Macedonia

e-mail: nikola.tuneski@mf.edu.mk

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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Marko Obradović

Faculty of Mathematics, University of Belgrade, Studenski trg 16, Belgrade, Serbia
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Abstract. This paper deals with the estimation of Rs,k = P{at least s of the (Y1, Y2, . . . , Yk) > X}, where

X and Yi 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 Q over finite field Fq, as degQ→∞, 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, χ)|, where now χ varies over

even, non-principal, Dirichlet characters associated to prime polynomials Q over Fq, as degQ→∞. In addition

to resonance method, in this case we use an adaptation of Gál type sums estimate.

N. Tamam considereded the fourth moment of L-functions, in central point: 1
φ(Q)

∑
χ6=χ0

|L(1/2, χ)|4, as

degQ→∞, 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

critical circle:
1

ϕ(Q)

∑
χ (modQ)

1
2π

log q

∫ 2π
log q

0

∣∣∣∣L(1

2
+ it, χ

)∣∣∣∣4 dt.
The obtained asymptotic formula is in agreement with the existing conjectures for integral moments of L-

functions in families.

Keywords: Dirichlet L-functions; function fields; resonance method; Gál’s sums.
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Muckenhoupt weights and a Lindelöf theorem for harmonic mappings

David Kalaj

University of Montenegro, Džordža Vašingtona bb, Podgorica

e-mail: davidk@ac.me

Abstract. We extend the result of Lavrentiev which asserts that the harmonic measure and the arc-length

measure are A∞ equivalent in a chord-arc Jordan domain. By using this result we extend the classical result

of Lindelöf 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(∂ϕ(f(z))/z) where z = reiϕ, is well-defined and smooth in U∗ = {z : 0 < |z| < 1} and has a

continuous extension to the boundary of the unit disk if and only if the image domain has C1 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 bounded sqemes, 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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Ocene uspona elementarnih operatora

Milox Arsenovi�
Matematiqki fakultet, Beograd
e-mail: arsenovic@matf.bg.ac.rs

Dragoǉub J. Keqki�
Matematiqki fakultet, Beograd

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

Apstrakt. Elemntarni operatori su operatori oblika x 7→ E(x) =
∑n
j=1 ajxbj na nekoj unitalnoj

Banahovoj algebri. Uspon operatora E je najmaǌi prirodan broj n takav da se jezgra oepratora En

i En+1 poklapaju. Ocena uspona elmentarnih operatora mo�e se izvesti na osnovu nekih rezultata
teorije funkcija. Konkretno, ako su aj, bj tzv. uopxteni skalarni operatori poredaka s, odnosno
r, tada se uspon. pod odre�enim uslovima, mo�e oceniti brojem [s + r + c/2] + 1, gde je c dimenzija
proizvoda spektara σ(a1, . . . , an)× σ(b1, . . . , bn).

Kǉuqne reqi: Banahove algebre, elementarni operatori, Faglid-Patnemova teorema, Furijeova
transformacija.
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Invariance of quasinearly subharmonic functions and papers devoted to the topic

Miloš Arsenović

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

Abstract. We present results on invariance of quasinearly subharmonic functions under quasiconformal

change of variables published in papers by V. Todorčević, 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 T n-action on the Grassmannians Gn,2

Svjetlana Terzić

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

Abstract. The canonical action of the compact torus Tn on the complex Grassmann manifolds Gn,k has

been extensively studied in [ 1], [ 2], [ 3]. In this talk we focus on the studying of the canonical Tn-action on the

Grassmann manifold Gn,2, n > 4. In that context we explicitly describe those polytopes which can be obtained

as the images of the closures of (C∗)n-orbits on Gn,2 by the standard moment map µ : Gn,2 → ∆n,2 ⊂ Rn.

We show that those of them which intersect the interior of ∆n,2 have all dimension at least n − 2 and discuss

the chamber decomposition of ∆n,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 Gn,2 as well as its orbit space Gn,2/T
n. We also discuss the issue related to

a smooth structure on the orbit space Gn,2/T
n for which the canonical projection map Gn,2 → Gn,2/T

n is a

smoooth map.

Keywords: Grassmann manifolds; torus action; orbit space.
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[2] V. M. Buchstaber and S. Terzić. The foundations of (2n; k)-manifolds, Mat. Sbornik, Vol. 210, no.4, (2019),
41–86.
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Inequalities for generalized derivations of operator monotone functions in norm
ideals of compact operators

Danko Jocić

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

Milan Lazarević

University of Belgrade, Department of Mathematics, Studentski trg 16, P.O.box 550, 11000 Belgrade, Serbia

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

Abstract. Let Φ be a symmetrically norming (s.n.) function, p ≥ 2, Φ
(p)∗

to be a dual s.n. function to p-

modified s.n. function Φ
(p)

, A,B,X ∈ B(H), with A and B being normal operators such that AX−XB ∈ CΦ(H).
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If both A and B are strictly accretive, then for non-constant Pick function ϕ ∈ P[0,+∞)

∣∣∣∣ϕ(A)X −Xϕ(B)
∣∣∣∣

Φ
6

∣∣∣∣∣
∣∣∣∣∣
√
ϕ′
(
A∗ +A

2

)
(AX −XB)

√
ϕ′
(
B +B∗

2

)∣∣∣∣∣
∣∣∣∣∣
Φ

. (1)

If A and B have strictly contractive real parts, then

1

2

∣∣∣∣∣
∣∣∣∣∣
√
I −

∣∣∣A∗+A

2

∣∣∣2(log
I +A

I −AX −X log
I +B
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)√
I −

∣∣∣B+B∗

2

∣∣∣2 ∣∣∣∣∣
∣∣∣∣∣
Φ

6 ||AX −XB ||Φ.

If A is cohyponormal, B is hyponormal and at least one of them is normal, such that AX −XB ∈ C
Φ

(p)∗(H),

then
π

2

∣∣∣∣∣∣∣∣cos
A∗+A

π

(
tan

2A

π
X −X tan

2B

π

)
cos

B+B∗

π

∣∣∣∣∣∣∣∣
Φ

(p)∗
6 ||AX −XB ||

Φ
(p)∗ . (2)

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 Φ 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 σ(H) and σ(K) are contained in (−π/2, π/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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[1] E. Heinz. Beiträge zur Störungstheorie der Spektralzerlegung,. Math. Ann., 1951, 123, 415 – 438.
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Four-dimensional CR submanifolds of the six dimensional nearly Kähler manifolds

Miroslava Antić

University of Belgrade, Faculty of Mathematics

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

Abstract. An almost Hermitian manifold with an almost complex structure J and the Levi-Civita connection

∇ is said to be a strictly nearly Kähler manifold if the tensor∇J is skew-symmetric. It is known that the arbitrary

nearly Kähler manifold can be decomposed into factors of three special types, and one of those types are six-

dimensional nearly Kähler manifolds. We note that there are only four homogeneous six-dimensional strictly

nearly Kähler manifolds: the sphere S6(1), the product S3×S3, the projective space CP 3 and the flag manifold

SU(3) = U(1)× 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 ⊂ D1), such that its orthogonal complement D2 in TM is totally

real distribution (JD2 ⊂ T⊥M), where T⊥M is the normal bundle over M .
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Here we investigate four-dimensional CR submanifolds in six-dimensional strict nearly Kähler manifolds. We

construct a moving frame that nicely corresponds to their CR structure. Moreover, we present some particular

classes of CR submanifolds in S6(1).

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

Riesz’s Theorem for Lumer’s Hardy Spaces

Marijan Marković

Faculty of Sciences and Mathematics, University of Montenegro

Džordža Vašingtona bb, 81000 Podgorica, Montenegro
e-mail: marijanmmarkovic@gmail.com

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)p(Ω) on a domain

Ω ⊆ Cn: If a real-valued harmonic function U ∈ (Lh)p(Ω) has a harmonic conjugate V on Ω (i.e., a real-valued

harmonic function such that U + iV is analytic on Ω), then U + iV also belongs to (Lh)p(Ω), and for the

normalized conjugate we have the norm estimate ‖U + iV ‖(Lh)p(Ω) ≤ cp‖U‖(Lh)p(Ω), with the best possible

constant cp in the case of positive U . This version of the Riesz theorem was obtained in [ 3] but with for

C2-smooth domains in Cn, 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

Jelena Katić

Faculty of Mathematics, University of Belgrade, Studentski Trg 16, Belgrade, Serbia

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

Darko Milinković
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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 Rn

Petar Melentijević

Faculty of Mathematics, University of Belgrade Studentski trg 16, 11000 Beograd, Serbia
e-mail: petar.melentijevic31@gmail.com

Abstract. We expose recent results on an extremal problem for bounded harmonic functions in the unit

ball Bn. In [ 1], the author solved the Khavinson conjecture in R3, 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

was obtained:

|∇u(x)| 6 1

ρ2

(
(1 + 1

3
ρ2)

3
2

1− ρ2
− 1

)
sup
|y|<1

|u(y)|,

with ρ = |x|, thus sharpening the previously known with |〈∇u(x), nx〉| instead of |∇u(x)|, where nx = x
|x| . Very

recently, Congwen Liu in [ 2] proved that similar estimate holds for bounded harmonic functions in the unit ball

of Rn i.e. the appropriate sharp constants for their radial derivatives and gradients coincide.

Keywords: Harmonic functions, Sharp estimates, Gradient of function, Special functions.
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The Hankel determinant and other inequalities for certain classes of univalent
functions

Milutin Obradović
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Department of Mathematics and Informatics, Faculty of Mechanical Engineering, Ss. Cyril and Methodius University in
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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 Mateljević - development of Belgrade mathematical school in
teaching and science

Miloljub Albijanić

FEFA

e-mail: malbijanic@fefa.edu.rs
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University of Belgrade, Faculty of Mathematics

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

Miljan Knežević

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

Abstract. In this paper the scientific contribution of academician Miodrag Mateljević 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 Mateljević, full member of Serbian Academy of Sciences and Arts.

Keywords: Academician Mateljević; scientific activity; teaching methodology.
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[14] M. Mateljević, M. Svetlik, M. Albijanić, N. Savić. Generalizations of the Lagrange mean value theorem and

applications, Filomat 27:4 (2013), 515-528.
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Measures of τM -noncompactness in Hilbert W ∗-modules

Zlatko Lazović

Faculty of Mathematics, University of Belgrade, Studentski trg 16/IV, 11 000 Belgrade, Serbia
e-mail: zlatkol@matf.bg.ac.rs

Abstract. We will define measures of τM -noncompactness µ for Hilbert W ∗-module M , which are analogous

to measures of weak noncompactness on Banach space, such that for bounded set H ⊂ M holds µ(H) = 0 iff

H is relative compact in τM -topology, which is generated by the system of seminorms ϕ(〈y, ·〉) (y ∈M and ϕ is

normal state).

Angosto and Cascales [ 1] proved the following inequalities

ck(H) 6 k(H) 6 γ(H) 6 2ck(H) 6 2k(H) 6 2ω(H),

for any bounded subset H in Banach space X, where ω, γ, k and ck are certain distance types in Banach spaces

defined in [ 1].

We will prove that for our functions ω′, γ′, ck′, k′ (analogous to functions ω, γ, ck, k) defined on the family

of bounded subsets in Hilbert W ∗-module M , the following inequalities hold

ck′(H) 6 k′(H), γ′(H) 6 2ck′(H) 6 2k′(H) 6 2ω′(H).

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

Milojica Jaćimović
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Nevena Mijajlović

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 Dürer

(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 Mathematica to show some art designs.
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Gröbner-ove baze i planarnost preseka dve algebarske površi
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Branko Malešević
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Bojan Banjac
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Apstrakt. U ovom radu razmatramo mogućnosti za planarnost preseka dve algebarske površi u R3. Detaljno

je razmatran algoritam deljenja polinoma vǐse promenljivih, navode se primeri algebarskih površi koje imaju

planaran presek do koga se dolazi upotrebom parcijalne redukcije.

Ključne reči: Gröbner-ove baze; algoritam deljenja; planaran presek; parcijalna redukcija.
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[3] B. Malešević, M. Obradović. An Application of Gröbner bases to planarity of intersection of surfaces. Filomat
23:2, 2009, pp.43-55.

19



Simpozijum MATEMATIKA I PRIMENE, Matematiqki fakultet, Univerzitet u Beogradu, 2019,Vol. X (1)

Modifikovani genetski algoritam za treniranje konvolutivnih neuronskih mreža

Milan M. Čugurović
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Stefan Mǐsković
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Apstrakt. Ovaj rad prezentuje modifikovanu varijantu genetskog algoritma za treniranje konvolutivih

arhitektura kojom se smanjuje vreme potrebno za izvršavanje algoritma. Izmena se zasniva na modifikovanju

evolutivnog dela algoritma fokusiranjem na ograničavanje samog vremena treninga svake jedinke kao i na

uključivanje znanja o parametrima jedinki prethonih generacija u svakoj novoj generaciji. Prethodnim se evolu-

cija čini efikasnijom, smanjenjem samog vremena potrebnog za pronalaženje željene 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 pojedniačne instance. Rezultati

prikazani u radu dobijeni su primenom prezentovog metoda pobolǰsanja na kreiranom skupu podataka. Rad

takod-e definǐse rezultate klasifikacije na pomenutom skupu.

Ključne reči: genetic algorithm; convolutional arhitectures; MNIST dataset
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Smooth ER functions

Danijela Branković
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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 L and use it in order to obtain sufficient and necessary conditions

for a function f(x) to be a proper ER function. We will also use a linear operator L to find new representations

of functions f(x) from this class.

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

Hipergrafiqki politopi

Marko Pexovi�
Gra�evinski fakultet, Univerzitet u Beogradu

e-mail: mpesovic@grf.bg.ac.rs

Apstrakt. Hipergrafu H, definisanom na skupu temena [n ], mo�emo pridru�iti hipergrafiqki
politop QH :=

∑
H∈H ∆H , gde je ∆H := conv{eh : h ∈ H} strana simpleksa ∆n−1. Normalna lepeza

N (QH) je grubǉa od lepeze standardnog permutoedra N (Pen−1), pa je QH jedan uopxteni permutoedar.
Prouqavamo te�inski enumerator celobrojnih taqaka definisan sa

Fq(QH) :=
∑

ω∈Zn+∩N (Q H)

qn−1−dim(Gω)xω1xω2 · · ·xωn ,

gde je Gω strana od N (QH) koja sadr�i ω ∈ Zn+. Te�inski enumerator se podudara sa univerzalnim
morfizmom Ψq : H 7→ QSym, gde je H izvesna Hopfova algebra hipergrafova i QSym Hopfova
algebra kvazisimetriqnih funkcija. Tako�e, enumerator sadr�i informaciju o f – vektoru hiper-
grafiqkog politopa QH, to jest

f(QH, q) = (−1)nps1(F−q(QH))(−1),

gde je ps1 glavna specijalizacija. U sluqaju prostih grafova, hipergrafiqki politop odgovara
grafiqkom zonotopu, a enumerator Fq predstavǉa uopxteǌe Stenlijeve hromatcke funkcije grafa.

Kǉuqne reqi: hipergraf; hipergrafiqki politop; f–polinom; kombinatorna Hopfova algebra;
kvazisimetriqne funkcije.
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Marko Obradovi�
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e-mail: marcone@matf.bg.ac.rs

Apstrakt. Testiraǌe saglasnosti sa raspodelom jedan je od znaqajnih zadataka neparametarske
statistike. Posledǌih godina je posebno aktuelan pristup za konstrukciju test statistika koji po-
drazumeva korix�eǌe karakterizacija na osnovu jednake raspodeǉenosti nekih sluqajnih veliqina.
Na predavaǌu �e biti prikazano kako se test statistike mogu formirati kao L2 rastojaǌa izme�u
V -empirijskih funkcija raspodela sluqajnih veliqina koje se javǉaju u karakterizaciji. Dobijena
test statistika ω2 tipa je, pod slo�enom nultom hipotezom, slobodna od parametra eksponencijalne
raspodele.

Kvalitet testova ispitan je lokalnom Bahadurovom efikasnox�u, u sluqaju velikog uzorka, kao
i empirijskim mo�ima, za male i umerene veliqine uzoraka. Na osnovu oba kriterijuma, nax test se
pokazao kao boǉi za ve�inu alternativa nego integralni i test Kolmogorovog tipa koji su zasnovani
na istoj karakterizaciji.

Kǉuqne reqi: testiraǌe saglasnosti; asimptotska efikasnost; V−statistika; karakterizacija.

EP matrice

Biljana Radičić

Univerzitet Singidunum, Danijelova 32 i Kumodraška 261a, 11 000 Beograd, Srbija
e-mail: bradicic@singidunum.ac.rs

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

autori nazivaju EP matrice ili EPr matrice, mada su ove matrice poznate i pod nazivom opsežno−Hermitske
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matrice. Navešćemo šta 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 će biti navedeni i primeri EP matrica iz klase

k-cirkularnih matrica koja predstavlja podklasu klase matrica koje duž glavne dijagonale imaju isti element ali i

duž 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 čemu je rang prve matrice jednak broju njenih kolona, a rang druge matrice jednak broju njenih

vrsta.

Ključne reči: EP matrica; Mur-Penrouzov inverz matrice; grupni inverz matrice.
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Rexavaǌe Xturm-Liuvilovog problema sa izvodom razlomǉenog reda
metodom konaqnih elemenata
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Aleksandra Deli�
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Apstrakt. Teorija izvoda razlomǉenog reda (fractional derivatives) je zbog svojih mnogobrojnih
primena u nauci postala predmet velikog interesovaǌa u posledǌih nekoliko decenija, i oblast je
koja se intenzivno razvija. Razlomǉeni Xturm-Liuvilov problem je u vezi sa procesom anomalne
difuzije u ograniqenoj oblasti, koja se modeluje preko izvoda razlomǉenog reda. Izvodi razlo-
mǉenog reda su nelokalni operatori, pa se najqex�e ne mo�e odrediti analitiqko rexeǌe problema
u kojima oni figurixu, xto je razlog zaxto se razvijaju numeriqke metode za odre�ivaǌe pribli�nog
rexeǌa takvih problema.

U radu �e sa teorijskog i numeriqkog aspekta biti analiziran jednodimenzioni Xturm-
Liuvilov problem sa izvodom razlomǉenog reda 1/2 < α < 1. Bi�e postavǉena slaba formulacija
problema u odgovaraju�em prostoru Soboǉeva razlomǉenog reda i bi�e razmatrana aproksimacija
problema standardnom metodom konaqnih elemenata. Analizira�e se konvergencija metode i bi�e
predstavǉeni numeriqki eksperimenti koji �e biti upore�eni sa teorijskim rezultatima.

Kǉuqne reqi: Xturm-Liuvilov problem; Metoda konaqnih elemenata; Operatori razlomǉenog
reda.
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Some recent results on diffeomorphisms of generalized Riemannian spaces and their
generalizations

Miloš Z. Petrović

Faculty of Agriculture in Kruševac, University of Nǐs, Kosančićeva 4, 37 000 Kruševac

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. Stanković and P. Peška. 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. Velimirović’s results on generalized Kähler 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 Perić

Mozzart

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

Apstrakt. Informacione tehnologije omogućile su automatizaciju operativnog rada u različitim domenima

poslovanja procesuirajući informacije na brži i bezbedniji način. U vremenu kada Internet počiva na matematici,

kriptografiji i softverskom inženjerstvu, realno je očekivati da Internet na blockchain thenologiji iz korena izmeni

poslovne modele čitavih sektora, pa i industrija. Prva i ujedno najpoznatija, a nadasve i najzastupljenija pri-

mena blockchain thenologije su kriptovalute, med-u kojima je najpopularniji Bitcoin. U odred-enim slučajevima,

blockchain se može koristiti u svrhe čuvanja podataka odred-enih veličina. Pošto je podatke u blockchain-u skoro

nemoguće izmeniti, preporuka je da se baš iz tog razloga blockchain upotrebi kao rešenje za integritet podataka
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kojim bi se obezbedila sigurnost da niko neće moći da ih menja i da će podaci biti sačuvani baš onakvi kakvi za-

ista i jesu. Uticaj blockchain-a na kompletan proces osiguranja mogao bi biti značajan od prikupljanja podataka,

analize rizika, formiranja visine premije, izdavanja polisa, obradu zahteva za isplatu. Koncept pametnih ugovora

zasnovan na blockchain-u omogućava direktnu razmenu dobara, bez mogućnosti da jedna strana prevari drugu

i ne ispuni svoj deo ugovora. Potencijal blockchain thenologije je veliki. Brojni su zagovornici koji blockchain

smatraju najvećom revolucijom od pojave Interneta.

Ključne reči: primena blockchain thenologije; pametni ugovori.

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

Ivana Milić Žitnik

Astronomska opservatorija, Volgina 7, 11000 Beograd, Srbija

e-mail: ivana@aob.rs

Apstrakt. Gravitacioni i negravitacioni fenomeni utiču na dinamiku asteroida u Glavnom asteroidnom

pojasu (GAP). Najznačajniji gravitacioni mehanizmi su rezonance u srednjem kretanju (RSK) koje mogu da

ubrzaju ili uspore orbitalne promene, dok je efekat Jarkovskog najznačajnija negravitaciona sila. Nova sveobuh-

vatna istraživanja o interakciji izmed-u efekta Jarkovskog i RSK i njenom uticaju na kretanje asteroida u GAP-u

su predstavljena u Milić Žitnik i Novaković (2016) i Milić Žitnik (2016). Na ovom predavanju će biti predstavl-

jena specifična osobina kretanja asteroida sa veoma malim brzinama Jarkovskog (da/dt) preko RSK 2-tela sa

Jupiterom (Milić Žitnik 2019). Primetili smo da se asteroidi sa brzinama Jarkovskog reda 10−5 AJ/Mgod i

sa manjim kreću veoma brzo preko RSK. Ovi rezultati mogu da ukazuju da ispod odred-ene vrednosti da/dt,

asteroidi tipično brzo pred-u preko RSK. Iz dobijenih rezultata smo zaključili da je granična vrednost za brzinu

Jarkovskog 7× 10−5 AJ/Mgod. Naš sledeći zaključak je da su ‘prelomne’ tačke u V -obliku starih familija aster-

oida, koje su presečene jakim RSK sa obe strane vrlo blizu njihovog roditeljskog tela, upravo mesta inverznih

vrednosti ‘graničnih’ prečnika u ravni (a, 1/D), gde je a velika poluosa i D prečnik asteroida.

Ključne reči: asteroidi; numeričke metode; efekat Jarkovskog; rezonance u srednjem kretanju
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Numeriqke metode za rexavaǌe singularno perturbovanih
diferencijalnih jednaqina

Jelena Tasi�
Matematiqki fakultet, Univerzitet u Beogradu, Studentski trg 16

e-mail: jelena tasic@matf.bg.ac.rs

Apstrakt. Mnoge pojave u prirodi modeluju se diferencijalnim jednaqinama u kojima figurixe
mala pozitivna vrednost ε. Prisustvo ovog parametra uzrokuje nagle promene rexeǌa na nekom in-
tervalu. Iz ovog razloga klasiqne numeriqkie metode ne daju zadovoǉavaju�a rexeǌa ovih problema,
osim u sluqaju kada se koristi jako mali korak h, xto sa druge strane nije praktiqno. Zato su razvi-
jene posebne metode i mre�e za ovakve diferencijalne jednaqine. U radu su analizirane singularno
perturbovane diferencijalne jednaqine drugog reda. Izvrxena je numeriqka aproksimacija problema
metodom centralnih razlika, upwind xemom, kao i metodom sa fitovanim operatorom. Opisane su
Bahvalovǉeva i Xixkinova mre�a i izvrxena je aproksimacija problema korix�eǌem ovih mre�a.
Upore�ene su ocene brzine konvergencije za navedene metode. Dobijeni rezultati su eksperimentalno
provereni na primerima.

Kǉuqne reqi: singularno perturbovane jednaqine; centralne razlike; upwind xema; Xixkinova
mre�a, Bahvalovǉeva mre�a

Koncept totalne integrabilnosti

Branko Sarić

Visoka škola tehničkih strukovnih studija, Svetog Save 65, 32 000 Čačak
e-mail: saric.b@mts.rs

Apstrakt. Kako je klasa realnih funkcija podklasa klase kompleksnih funkcija, definisanje pojma ostatka, za

podklasu realnih funkcija, je logički uslovljeno postojanjem već definisanog pojma ostatka šire 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 Košijeve glavne

vrednosti i singularne vrednosti nesvojstvenog integrala. Koncept totalne integrabilnosti, uveden na ovaj način,

vodi ka generalizaciji Njutn-Lajbnicove formule, u smislu da Njutn-Lajbnicova formula, u konceptu totalne

integrabilnosti, važi bezuslovno, odnosno za sve parove podintegralnih realnih funkcija i njihovih primitivnih.

Samim teme, otvorila se mogućnost da Njutn-Lajbnicova formula bude osnova za definisanje jedinstvenog pojma

integrala (neodred-enog i odred-enog), kao intervalne funkcije. Sve ovo, prethodno rečeno, ilustrovano je sa dva

primera, primerom totalne integracije funkcije izvoda Kantorove funkcije na segmentu [0,1] i totalne integracije

Dirakove funkcije, čija primitivna je Hevisajdova odskočna funkcija, na intervalu [−1,1].

Ključne reči: ostatk realne funkcije; koncept totalne integrabilnosti; Njutn-Lajbnicova formula.
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Korelacija nastave informatike, matematike i fizike kroz
programski jezik Pajton

Filip Mari�
Matematiqki fakultet, Univerzitet u Beogradu

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

Apstrakt. U xkolskoj 2017/2019. godini u osnovnim xkolama u Srbiji uvedena je obavezna nas-
tava informatike, koja u znaqajnom meri ukǉuquje i izuqavaǌe osnova programiraǌa. Istovremeno
je izmeǌen plan i program informatike u gimnazijama, tako da obuhvati i oblast analize podataka.
Iako to plan i program ne propisuje, u nastavnoj praksi se uglavnom koristi programski jezik Paj-
ton, pre svega zbog svoje izuzetno jednostavne sintakse i mnoxtva korisnih biblioteka. Izuqavaǌe
programiraǌa zahteva odre�ena matematiqka znaǌa. Sa druge strane, qiǌenica da deca od ranog
uzrasta vladaju odre�enim programerskim vextinama otvara prostor da se odre�ene teme iz nastave
matematike i fizike obrade na drugaqiji, savremeniji naqin. Izlagaǌe �e biti posve�eno analizi
konkretnih primera koji se mogu obra�ivati u osnovnoj i sredǌoj xkoli, koji ukazuju na to da in-
stistiraǌe na korelaciji nastave informatike, matematike i fizike mo�e doprineti kvalitetnijem
izuqavaǌu sve ove tri tesno povezane discipline.

Kǉuqne reqi: nastava programiraǌa; Pajton; programiraǌe u nastavi matematike; programiraǌe
u nastavi fizike; korelacija nastavnih predmeta
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Igre na sre�u - matematikom do pobede?

Milan Jovanovi�
Matematiqki fakultet, Univerzitet u Beogradu, Studentski trg 16

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

Apstrakt. Od davnina su se ǉudi kockali i igrali igre na sre�u. Mo�e li se uz pomo� mate-
matike pobediti u tim igrama i mogu li se ti ”nepedagoxki” primeri iskoristiti da se uqenik
zainteresuje za matematiku?

Kǉuqne reqi: verovatno�a; sluqajni doga�aji.

Bibliografija

[1] A. Ravas Poreklo i nastanak teorije verovatnoće. Nastava matematike, 2014, LIX(4), 17 - 30.

Primena Ptolomejeve teoreme

Miǉan Kne�evi�
Unverzitet u Beogradu, Matematiqki fakultet

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

Apstrakt. U ovom kratkom izlagaǌu �emo predstaviti lepotu i znaqaj Ptolomejeve teoreme u
opxtem obliku. Metodiqki �emo se baviti rexeǌima nekoliko zanimǉivih zadataka, od kojih su neki
bili zadavani i na takmiqeǌima najvixeg ranga. Posebnu pa�ǌu posveti�emo pojedinim pristupima
prilikom izlagaǌa jedne ovako interesantne teme u nastavnom procesu. Da�emo niz smernica koje
mogu biti od koristi svim nastavnicima matematike, kao i zainteresovanim uqenicima.

Kǉuqne reqi: Tetivni qetvorougao; sliqnost.

Matematičko modelovanje nastavnog procesa

Zvezdan Stojanović

Evropski univerzitet Brčko distrikt

e-mail: zvezdan.stojanovic070@gmail.com

Elvir Čajić

KSC Sveti Franjo Tuzla

e-mail: ecajic86@gmail.com

Apstrakt. Matematika kao nauka i matemati čko modeliranje kroz historiju su se razvijali uporedo. Med-utim

tek u skorijoj pro šlosti matematičko modelovanje se pojavljuje u osnovnim, srednjoškolskim i visokoobrazovnim

nastavnim procesima, planovima i programima. Temeljna matematička kompetencija se definǐse kao sposobnost

osobe za razvoj i primjenu matemati čkog mǐsljenja s ciljem rješavanja niza problema u svakodnevnom životu.
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O matematičkom modeliranju govori se i u nastavnim planovima i programima, gdje se opštim matematičkim

sposobnostima navodi da učenici, studneti pa i sami nastavnici i profesori moraju biti osposobljeni za rješavanje

matematičkih problema i primjenu matematike u različitim kontekstima, uključujuči i svijet rada. Razlog za

promjenu dosadašnje nastavne prakse uglavnom dolazi zbog poslovnog pritiska. Naime praksa pokazuje da

je otežan transfer školskog znanja na stvarne probleme. Uočeno je da škola pruža učeniku veoma opsežno

matematičko znanje med-utim ne priprema ih da to znanje upotrijebe. U ovom radu ćemo pomoću matematičkog

modela objasniti kako primjenom računara organizovati neki nastavni proces. Dakle možemo reći da ćemo u

radu matematički model prikazati pomoću računara.Osnovni cilj jeste postaviti konkretan matematički model,

izvršiti klasifikaciji i podjelu modela a potom i konkretan slučaj za linearni i nelinearni model nadziranog učenja

kroz nastavni proces, prikazati simulaciju u nekom softverskom alatu: Matlab. Wolfram Mathematica, SPSS.

Pokazt ćemo algoritam učenja, matematički model i dat ćemo neke konkretne mjere matematičkog modelovanja

primjenom neuralnih mreža konkretnog modela učenja, s mogućnošću optimizacije postvljenog modela.

Ključne reči: Matematički model, nastavni proces, algoritam učenja pomoću računara, pobolǰsanje modela

učenja.
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Trigonometrija u akustici

Mladen Begovi�
Britanska Internacionalna Xkola Arkadija Akademija, Kotor

e-mail: prof.begovic@gmail.com

Apstrakt. Kako nastaje zvuk? Koje su ǌegove fiziqke osobine? Kojom razmerom du�ina �ice
odre�uje visinu tona? Kako je Pitagora zapoqeo ovaj proces? Kako se na monokordu mo�e svirati
i mnogo drugih pitaǌa i odgovora oqekuje sluxaoce ovog predavaǌa. I najva�nije od svega: Kako
nastavu matematike uqiniti zabavnom i inspirativnom! Sluxaoci �e biti u prilici da prouqe
improvizovani instrument tzv. monokord na kojem treba da odrede pozicije tonova da bi odsvirali
jednostavnu melodiju. Pozicije tonova odre�uju na osnovu razmera i proporcija koje mogu prona�i na
internetu ili izraqunati uz podrxku predavaqa. Dok je prvi deo predavaǌa nameǌen nastavnicima
matematike u osnovnoj xkoli drugi deo predavaǌa se odnosi na sabiraǌe sinusoida koje predstavǉaju
tonove Do, Mi i Sol tako da kao rezultantu dobijemo grafiqki prikaz Ce - dur akorda. U ovom delu
predavaǌa akcenat je na grafiqkom prikazu sabiraǌa trigonometrijskih funkcija i preporuquje
se upotreba Geogebra alata. Ciǉ predavaǌa je da sluxaoci naprave logiqku vezu trigonometrije,
fizike i akustike, kao i uoqe znaqaj matematiqkih principa u umetnosti, a sve u svrhu kontek-
stualizacije nastave matematike radi motivacije uqenika. Evaluacioni formulari i diskusija su
planirani za zavrxetak predavaǌa.

Kǉuqne reqi: akustika; razmera; trigonometrija; amplituda; frekvencija.

29



Simpozijum MATEMATIKA I PRIMENE, Matematiqki fakultet, Univerzitet u Beogradu, 2019,Vol. X (1)

Projektna nastava u matematici-kviz ,,Most matematike”

Tatjana Stankovi�
ETX ,,Nikola Tesla”, Panqevo

e-mail: t.stankovic12@gmail.com

Radica Karovi�
OX ,,Oslobodioci Beograda”, Beograd
e-mail: radica.karovic22@gmail.com

Apstrakt. Kviz ,,Most matematike” qije se finale odr�ava u maju u Vrǌaqkoj baǌi za uqenike
starijih razreda osnovnih xkola kao i za uqenike sredǌih xkola obuhvata qetiri igre: pitalice,
geometrij-ski izazov, projekat i matematiqki buket, dok za uqenike mla�ih razreda osnovnih xkola
obuhvata dve igre: lavirint i projekat. Igra projekat podrazumeva izradu i odbranu projekta na temu
zadatu od strane udru�eǌa ,,Mladi matematiqar”. U ovom radu bi�e prikazano sa kojim zahtevima se
susre�u uqesnici kviza i kako pri realizaciji projekta implemetiraju matematiku. Poseban osvrt
�e biti i na pisanu dokumentaciju koju uqesnici prila�u pre svakog nivoa takmiqeǌa i pomoqu koje
se prati ǌihov rad i napredak.

Kǉuqne reqi: projektna nastava; nastava matematike; kviz.

Xangajski problem

Dejan Vurdeǉa
Prva ekonomska xkola, Cetiǌska 5-7, Beograd

e-mail: dvurdelja@sbb.rs

Apstrakt. Navedeni logiqki zadatak je zadat uqenicima uzrasta 15-16 godina u Xangaju na
zavrxnom testiraǌu. I kao takav, pre svega nejasan, te�ak, nerazumǉiv, predstavǉen je javnosti na
engleskom jeziku kao nexto, xto eto, moraju da uqe i savladaju deca na dalekom istoku. Kasnije se,
u xtampanom obliku, pojavio sa rexeǌem, skromnim i nejasnim, pre svega netaqnim i konfuznim, i
na naxem podnebǉu.

Aca i Bojan su se upoznali sa Duǌom i poxto su se brzo sprijateǉili, po�eleli su da saznaju
kada je ǌen ro�endan. Ona im je dala 10 mogu�ih datuma:

• 15. maj
• 17. jun
• 14. jul
• 14. avgust
• 16. maj

• 18. jun
• 16. jul
• 15. avgust
• 19. maj
• 17. avgust

Duǌa je onda svakom posebno saopxtila samo mesec tj., samo datum svog ro�endana. Aca: Ja ne
znam kada je Duǌin ro�endan ali sam siguran da ne zna ni Bojan. Bojan: U poqetku nisam znao kada
je Duǌin ro�endan ali sada znam. Aca: E sada i ja znam kada je Duǌin ro�endan. Znate li i vi kada
je Duǌin ro�endan? Rexeǌe sam napravio kao pover point prezentaciju i predstavio ga u sredǌoj
xkoli gde radim, na qasu dodatne nastave, kao oglednom qasu! Reakcija publike je bila mnogo boǉa

30



Simpozijum MATEMATIKA I PRIMENE, Matematiqki fakultet, Univerzitet u Beogradu, 2019,Vol. X (1)

nego xto sam oqekivao. Pri tome sam se potrudio da kroz rexeǌe koristim samo logiku i to tako
da svima prisutnim kolegama (nematematiqarima) a i uqenicima, nijedan detaǉ ne bude stran tj.
da rexeǌe bude krajǌe jednostavno i razumǉivo, svima jasno i prihvatǉivo. To bi bio uvodni deo,
malo du�i ali drugaqije ne mo�e. Potom, kao razrada, ide slede�i zadatak: Aca, Bojan i Vera su
se upoznali sa Duǌom i po�eleli su da saznaju kada je ǌen ro�endan. Ona im je dala 20 mogu�ih
datuma:

• 17. februar 2001.
• 13. mart 2001.
• 13. april 2001.
• 15. maj 2001.
• 17. jun 2001.
• 16. mart 2002.
• 15. april 2002.
• 14. maj 2002.
• 12. jun 2002.
• 16. avgust 2002.

• 13. januar 2003.
• 16. februar 2003.
• 14. mart 2003.
• 11. april 2003.
• 16. jul 2003.
• 19. januar 2004.
• 18. februar 2004.
• 19. maj 2004.
• 14. jul 2004.
• 18. avgust 2004.

Duǌa je potom Aci saopxtila mesec, Bojanu dan a Veri godinu svog ro�endana. Aca: Ja ne znam
kada je Duǌin ro�endan ali sam siguran da ne zna ni Bojan. Bojan: Ni ja ne znam kada je Duǌin
ro�endan ali znam da ni Vera ne zna. Vera: Ja ne znam kada je ro�endan ali ne zna ni Aca. Aca: E
sada znam kada je ro�endan. Bojan: Znam i ja. Vera: I ja znam. Kada je Duǌin ro�endan? I rexeǌe
ovog, mnogo zahtevnijeg i zanimǉivijeg zadatka sam dao kroz pover point prezentaciju ali nisam

prezentovao javno. Ono xto posebno daje dra�je jedna dimenzija vixe koja se provlaqi kroz ovaj
problem!

Kǉuqne reqi: xangajski problem, xangajski zadatak, xangajska mozgalica.

Primena obrazovnog softvera Geogebra u obradi nastavnih sadr�aja
iz stereometrije

Radoslav Bo�i�
Gimnazija ”Svetozar Markovi�”, ǋegoxeva 22, Novi Sad

e-mail: radoslav.bozic@gmail.com

Apstrakt. Stereometrija predstavǉa va�an deo gradiva u osnovnom i sredǌem obrazovaǌu.
Praksa je, kao i ranija istra�ivaǌa, pokazala da znaqajan broj uqenika ima potexko�e u savladavaǌu
ovog dela gradiva. Ove potexko�e se uglavnom javaǉju kada je potrebno da uqenici zamisle, odnosno
da skiciraju odred-eno geometrijsko telo i da obele�e ǌegove elemente. Naroqito su prisutne ne-
jasno�e kod izuqavaǌa rotacionih tela i ǌihovih osobina. Upotreba softvera koji omogu�ava prikaz
trodimenzionalnih objekata mo�e u mnogome olakxati uqenicima rad sa geometrijskim telima. Jedan
od softverskih paketa koji su nameǌeni za rad sa trodimenzionalnim objektima je Geogebra. Ovaj
obrazovni softver omogu�ava kvalitetan prikaz geometrijskih tela i ǌihovih elemenata na ekranu,
tako da posmatraq stiqe utisak trodimenzionalnosti i da mo�e da posmatra predstavǉeni objekat
iz razliqitih uglova. Rad u Geogebra 3D okru�eǌu, pored prikaza pojedinaqnih geometrijskih tela,
omogu�ava posmatraǌe vixe geometrijskih tela istovremeno, kao i prikaz ǌihovih preseka. Tako�e,
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kombinovaǌe trodimenzionalnog prikaza u Geogebra okru�eǌu sa dinamiqkim svojstvima ovog obra-
zovnog softvera omogu�ava posmatraǌe nastanka geometriskih tela rotacijom ravnih figura. Nave-
dene osobine obrazovnog softvera Geogebra omogu�avaju kvalitetnu vizuelizaciju trodimenzional-
nih objekata, xto mo�e imati pozitivan uticaj na kvalitet znaǌa uqenika u oblasti stereometrije.

Kǉuqne reqi: Geogebra; Geometriijska tela; Stereometrija; Trodimenzionalni prikaz.

Bibliografija

[1] A. Baki, T. Kösa, B. Güven. A comparative study of the effects of dynamic geometry software and physical
manipulatives on pre-service mathematics teachers’ spatial visualization skills. British Journal of Educa-
tional Technology, 2011, 42(2), 291–310.

[2] Y.L. Cheng, K.S. Mix. Spatial Training Improves Children’s Mathematics Ability. Journal of Cognition and
Development, 2014, 15(1), 2-11.

[3] W.Y. Hwang, S.S. Hu. Analysis of peer learning behaviors using multiple representations in virtual reality
and their impacts on geometry problem solving. Computers and Education, 2013, 62, 308-319.

Dokazivanje nejednakosti koje uključuju hiperboličke funkcije korǐsćenjem stepenih
redova

Tatjana Šimak

Osnovna škola ,,Maršal Tito”, Padina

e-mail: 09anajtat@gmail.com

Zoran Z. Petrović

Matematički fakultet, Beograd

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

Apstrakt. U poslednjih nekoliko godina, objavljeno je vǐse radova B. Maleševića i njegovih saradnika u

kojima se dokazuju nejednakosti u kojima se pojavljuju polinomi i trigonometrijske/hiperboličke funkcije, a koje

se dokazuju korǐsćenjem konačnih Tejlorovih razvoja pomoću kojih se dokaz nejednakosti svodi na ispitivanje

znaka polinoma, koji se potom ispituje numeričkim metodama. Svrha ovog rada je da se pokaže kako se punim

razvojem u stepeni red nejednakosti med-u takvim funkcijama mogu svesti na nejednakosti med-u prirodnim

brojevima koje se potom relativno lako dokazuju. Predmet ovog rada su samo nejednakosti koje uključuju

hiperboličke funkcije mada se sličan metod može primeniti i za trigonometrijske funkcije.

Ključne reči: hiperboličke funkcije; Tejlorov razvoj; nejednakosti.

Bibliografija

[1] R. Klén, M. Visuri and M. Vuorinen. On Jordan type inequalities for hyperbolic functions. Journal of
Inequalities and Applications, 2010:362548 (2010), 14 pages.
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Kalkulator u nastavi matematike-da, mo�da, ne?

Tatjana Stankovi�
ETX ,,Nikola Tesla”, Panqevo

e-mail: t.stankovic12@gmail.com

Apstrakt. Savremena nastava matematike zahteva primenu informaciono-komunikacionih
tehnologija u procesu uqeǌa. Postavǉa se pitaǌe da li primeniti, u kojoj meri i na koji naqin
kalkulatore u nastavi matematike sredǌe xkole tako da ova primena pozitivno utiqe na proces
sticaǌa znaǌa i da dodatno motivixe uqenike da aktivno uqestvuju u nastavnom procesu. U ciǉu
pronalaska odgovora na ova pitaǌa, u ovom radu autor �e podeliti svoje iskustvo i saznaǌa u vezi
sa primenom kalkulatora u nastavi matematike do kojih je doxao u radu sa uqenicima jednog odel-
jeǌa prvog razreda tre�eg stepena Elektrotehniqke xkole ,,Nikola Tesla” u Panqevu. Tako�e, bi�e
prezentovan i stav uqenika ovog odeǉeǌa prema matematici.

Kǉuqne reqi: kalkulator; nastava matematike; motivacija uqenika.

Istra�ivaqki projekti u nastavi matematike

Duxica Markovi�
Osnovna xkola ,,Stefan Nemaǌa”

e-mail: dusicamarkovic33@hotmail.com

Apstrakt. Predavaǌe ilustruje kreativan koncept organizacije nastave matematike kroz rad
na projektu. Ovakav tip anga�ovaǌa uqenika podrazumeva timski rad u kome je sadr�ana dvostruka
relacija od opxteg (grupnog) ka pojedinaqnom (individualnom obliku rada) i obrnuto. U didak-
tiqkom smislu podstiqe se saradniqko i vrxǌaqko uqeǌe i individualizovani koncept. Ciǉ preda-
vaǌa je prikaz inkvajeri pristupa u nastavi matematike. Polazixte qini heuristiqki i logiqko-
kritiqki rad na problemu (izabranoj temi). Praktiqno-delatne aktivnosti se uvode u vidu ideja,
vextina i stavova uqenika i privode konstruktivistiqkom pristupu (izradi projekta). Uloga nas-
tavnika je suxtinska. Predavaǌe sistematizuje edukativni proces i graduira tri segmenta rada. U
prvom je prikazana teorijska geneza metodologije projektnog rada. Glavni deo, kroz pojednostavǉene
xeme, objaxǌava postupak pisaǌa predloga projekta i apostrofira, kako malo zapravo znaqi mnogo,
ukoliko je odabir teme dobar i ako se postave jasni ciǉevi, definixu aktivnosti i predvide metode
rada. Kroz pojedinaqnu analizu projekata nastavnika i uqenika konkretizuju se razliqita rexeǌa
istog problema. Tre�i deo ulazi u kreativnost i stvaralaxtvo uqesnika simpozijuma i realizuje
se kroz individualne radove kolega u svom radnom okru�eǌu.

Kǉuqne reqi: Kreativnost; projekat; inkvajeri metoda; timski i individualni oblik rada.
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Application of FPGA chip for high precision calculations

Miljan –Dord̄ević
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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 Rn
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Abstract. The main result of this paper is the embedding

Bs,rβ (Ω) ↪→ Bs1,r1
β+(n−1)

(
1
s
− 1
s1

)(Ω),

0 < r 6 r1 6 ∞, 0 < s 6 s1 6 ∞, β > −1, of harmonic functions mixed norm spaces on a smoothly bounded

domain Ω ⊂ Rn. 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 Rn.

Keywords: Mixed norm spaces, Harmonic functions spaces, Maximal functions
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Modeli klasifikacije egzoplaneta prema potencijalnoj nastanjivosti dobijeni metodama
mašinskog učenja
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Apstrakt. Proučavanje svemira već stotinama godinama omogućava ljudima da shvate veličinu, komplek-

snost i raznolikost koja postoji u univerzumu, kao i da iz druge perspektive sagledaju i razumeju život na Zemlji.

Poslednjih decenija je razvoj tehnologije omogućio da se potvrde ranije pretpostavke da je postojanje planeta

oko zvezda uobičajena pojava, ali i da Sunčev sistem nema formu koja je jedinstvena, već da je svaki planetarni

sistem specifičan na svoj način. Od lansiranja teleskopa Kepler 2009. godine, uočen je značajan broj planeta

van Sunčevog sistema. Fokus te misije je bio pronalaženje planeta koje se nalaze ili su u blizini nastanjive zone

svoje majke zvezde. Ova misija je rezultovala velikom količinom podataka, zbog čega se javila potreba za au-

tomatizacijom njihove obrade. Ideja ovog rada je ispitivanje tačnosti kategorizacije novootkrivenih egzoplaneta

prema njihovoj potencijalnoj nastanjivosti, korǐsćenjem različitih metoda mašinskog učenja. Potencijalna nastan-

jivost je utvrd̄ena na osnovu dostupnih karakteristika planeta, korǐsćenjem definisanih metoda. Podaci su nakon

izračunavanja potrebnih parametara obrad̄ivani algoritmima mašinskog učenja, koji koriste statističke metode

da bi utvrdili klasifikaciju. Metode mašinskog učenja koje su korǐsćene su: metoda slučajnih šuma, metoda pot-

pornih vektora i metoda k najbližih suseda. Na kraju je analizirana tačnost predikcije svakog od ovih algoritama

na skupu podataka egzoplaneta.

Ključne reči: egzoplanete; mašinsko učenje; nastanjivost.
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Mametamički fakultet u Beogradu, 2016.

[7] O. Harrison Machine Learning Basics with the K-Nearest Neighbors Algorithm, 2018.
[8] M.H. Hart (1979) Habitable zones about main sequence stars, 1979.
[9] J. Vander Plas (2016) Python Data Science Handbook, 2016.

[10] J.F. Kasting, D.P. Whitmire, R.T. Reynolds Habitable Zones around Main Sequence Stars, 1993.
[11] R.K. Kopparapu A revised estimate of the occurrence of terrestrial planets in the habitable zones around

Kepler M-dwarfs, 2013.
[12] R.K. Kopparapu, R. Ramirez, F.J. Kasting Habitable Zones Around Main-Sequence Stars: New Estimates,

2013.
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Optical spectral parameters correlations in an SDSS sample of type 1 quasars
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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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Odnos visine homogenog novqi�a i verovatno�e pada na ivicu

Danijel Aleksi�
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Apstrakt. Ciǉ rada jeste da odgovori na pitaǌe qiji se odgovor qini lako izraqunǉivim:
Koliko treba da bude debeo novqi� da verovatno�a pada na ivicu bila taqno 1/3?

Za poqetak se iznose poznati matematiqki modeli i rezultati do kojih se doxlo u ranijim
istra�ivaǌima, daje se kritiqki osvrt na ǌih i iznose se ǌihovi glavni nedostaci.

Zatim se, uz otkloǌene nedostatke koje su imali raniji rezultati, vrxi ponavǉaǌe eksperimenta
koji testira ve� ranije testiran model sa odnosom debǉine i preqnika osnove od 1 :

√
3, a po prvi

put vrxi se testiraǌe modela sa odnosom 1 : 2.
Rad za ciǉ ima da se pri mnogo rigoroznijim uslovima nego u ranijim radovima eksperimentalno

provere teorijski rezultati do kojih se doxlo, kao i da se podaci analiziraju na naqin na koji to
u navedenim radovima nije ra�eno.
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Korix�ene su poznate metode matematiqke statistike koje do sada na ovom problemu nisu pri-
meǌivane. Rezultati do kojih se doxlo nisu saglasni sa svim ranijim i umnogome su neoqekivani.

Kǉuqne reqi: debǉina novqi�a i verovatno�a; statistika; hipoteza.
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Pore�eǌe metode momenata i metode maksimalne verodostojnosti na
primeru pomerene eksponencijalne raspodele
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Apstrakt. Qesto se za oceǌivaǌe parametara uzorka iz pomerene eksponencijalne raspodele
koriste metod momenata i metod maksimalne verodostojnosti.

Analizirali smo kako se ocene dobijene ovim metodima ponaxaju u razliqitim situacijama i
uoqili da se ǌihov kvalitet znaqajno pogorxava ubacivaǌem levih autlajera. Kvalitet smo ispi-
tivali metodom Monte Karla, na osnovu velikog broja ponavǉaǌa eksperimenta.

U naxem radu predla�emo novu, robusnu, ocenu jednog od parametara pomerene eksponencijalne
raspodele, koja se pokazala kao mnogo otpornija na autlajere od ocena dobijenih metodom momenata
i metodom maksimalne verodostojnosti.

Kǉuqne reqi: ocene parametara; eksponencijalna raspodela; statistika.
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GeoDemonstrator

Lazar Vasovi�
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Apstrakt. GeoDemonstrator je aplikacija napisana sa ciǉem da korisnika bli�e uputi u ge-
ometrijske transformacije u ravni. Zamisao je omogu�iti jednostavno interaktivno prikazivaǌe
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i lakxe razumevaǌe materije koja se, izme�u ostalog, obra�uje na nekoliko predmeta na osnovnim
akademskim studijama informatike (I smer) na Matematiqkom fakultetu Univerziteta u Beogradu.
Program se sastoji iz nekoliko delova koji qine celinu. U prvom delu, korisnik se kroz interak-
tivni interpretator upoznaje sa matematiqkim osnovama geometrijskih transformacija. U narednom,
upoznaje se sa primenom afinih preslikavaǌa, prate�i pritom xta se taqno dexava prilikom same
transformacije. U tre�em i qetvrtom delu, upoznaje se sa primenom projektivnih preslikavaǌa, i to
kroz problem otklaǌaǌa perspektivne distorzije odnosno rektifikacije proizvoǉne qetvorke taqaka
u opxtem polo�aju, kao i problem pravǉeǌa panorame od preklapaju�ih slika.

Kǉuqne reqi: vizuelizacija preslikavaǌa; afino preslikavaǌe; projektivno preslikavaǌe;
perspektivna distorzija; panorama.

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

Dejan Kovač

Matematički fakultet, Beograd
e-mail: dejankov11@gmail.com

Apstrakt. AES kriptosistem predstavlja najpopularniji kriptosistem u oblasti simetrične kriptografije, i

kao takav nalazi svakodnevnu upotrebu u softverskim aplikacijama, komunikacionim protokolima i hardverskim

komponentama. On vrši enkripciju podataka deleći ih na nezavisne blokove fiksne veličine (128, 196, 256 bitova),

nad kojima zatim vrši standardom predvid̄ene transformacije. Jedna od najbitnijih komponenti AES-a je S-box

koji vrši permutacije nad bitovima u svakom bloku, i predstavlja ključan stub odbrane protiv klasičnih tehnika

kriptoanalize, kao što 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 slučaju odabira

nepoznatog i slučajno generisanog S-box-a?

U ovom radu će biti pokazano da sakrivanje i korǐscenje slučajno generisanog S-box-a čini AES podložnim na-

padu zasnovanom na integralnoj kriptoanalizi. Napad se sastoji iz vǐse komponenti i kombinuje tehnike prethodno

prikazane u analizama SQUARE kriptosistema i opštih SASAS struktura. U radu će biti disktovane matematičke

osnove napada, i biće prikazani detalji računarske implementacije. Rad je zasnovan na rezultatima Tiessen-a i

koautora koji je prikazan i objavljen na FSE konferenciji u Istanbulu 2015. godine.

Ključne reči: AES, S-box, Square napad, SASAS.
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Safir: Upotreba linearnih transformacija kao dodatak za 3D
softver SketchUp
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Apstrakt. Projekat Safir qine dva dodatka (engl. plugin) za softver SketchUp, koji se koristi
za generisaǌe jednostavnijih, ali i kompleksnih trodimenzionalnih figura. Ciǉ implementacije je
da se korisniku olakxa i skrati primena kompozicije osnovnih geometrijskih transformacija kao
i stvaraǌe novih, slo�enih objekata. Oba dodatka se zasnivaju na skaliraǌu, translaciji i pros-
tornoj rotaciji oko proizvoǉno zadate ose prikazuju�i ogroman spektar mogu�nosti koji pru�aju ove
naizgled jednostavne transformacije. Kod je pisan u Ruby programskom jeziku, u kome je programi-
ran i sam softver. Dodatak koji transformixe objekte funkcionixe tako xto se selektuje grupa
objekata koji �e se rotirati, zadaje se osa rotacije, a zatim se bira broj simetrija koje �e imati
objekat i broj iteracija koji �e biti primeǌen. Drugi dodatak formira novi objekat saqiǌen od
grupe kvadrova koji su proizvoǉan broj puta rotirani i zatim translirani oko odabrane glavne ose
koordinatnog sistema. Ovaj dodatak pru�a korisniku vixe opcija, od kojih su neke: dimenzije, boje
i broj kvadrova, razmak me�u kvadrovima i naqin na koji su raspore�eni u slojevima. Kombinovane,
ove dve funkcionalnosti mogu da daju zanimǉive konstrukcije. Osim za dizajn slo�enih apstraktnih
figura, dodaci mogu da budu korisni pri dizajniraǌu kru�nih gra�evina ali i osmixǉavaǌu novih
objekata.

Kǉuqne reqi: SketchUp softver, linearne transformacije, programski jezik Ruby, generisaǌe
oblika

Primena kvantne Furijeove transformacije u programskom jeziku Python

Aleksandar Mladenović
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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 ćemo prikazati najpre implementaciju klasa za rad sa kompleksnim brojevima, kvantnim bitovima, kvantnim

bitovima na Blohovoj sferi i same funkcije KFT. Zatim ćemo prikazati primenu KFT na skupove tačaka u ravni

koji čine poznate geometrijske oblike, kao što su kvadrat, popunjeni kvadrat, krug, popunjeni krug, trougao,

popunjeni trougao. Zatim ćemo prikazati dejstvo KFT na skupovima kjubita u 3D: na Blohovoj sferi i elipsoidu,
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kao i na kocki. Prikazaćemo i transformaciju kompleksne sinusoide sa proizvoljnim šumom. Projekat je u vidu

Jupyter notebook datoteke u kojoj su izvršena sva izračunavanja i grafički prikaz transformacija.

Ključne reči: Kvantna informacija; Kvantno programiranje; Kvantna Furijeova transformacija
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O broju nizova jedinstvene vrednosti maksimalne dužine u polugrupi matričnih
jedinica

Nikola Velov

Matematički fakultet, Univerzitet u Beogradu

e-mail: nikola.velov@gmail.com

Apstrakt. U svom radu [ 1], Sokoloski i Blaževski uvode pojam niza jedinstvene vrednosti u polugrupi, kao

niz elemenata koji pomnoženi u redosledu kojim su numerisani daju neku vrednost v, i za svaku permutaciju

redosleda množenja se vrednost v ne dobija. Posmatraju polugrupu ”matičnih jedinica”, koju čine n×n matrice

koje su ispunjene nulama i imaju najvǐse jednu jedinicu, i formulǐsu hipotezu o broju nizova jedinstvene vrednosti

u toj polugrupi maksimalne moguće dužine. U ovom radu dokazujemo njihovu hipotezu iz 2005. da je broj ovakvih

nizova tačno (2n)!
(n+1)!

= n! ·Cn, gde je Cn n-ti Katalanov broj, konstruisanjem pogodne bijekcije. Dodatno, dajemo

elementaran dokaz da je maksimalna dužina niza jedinstvene vrednosti u ovoj polugrupi 2n− 1, koji se oslanja

samo na Dirihleov princip, i time izbegavamo pozivanje na Amitsur-Levitzki teoremu koju autori koriste u svom

radu.

Ključne reči: niz jedinstvene vrednosti; Katalanovi brojevi; matrice.

Bibliografija

[1] A. Blaževski, P. Sokoloski Conceptual introduction to unique-valued sequences. Proceedings of III congress
of mathematicians of Macedonia Struga, Macedonia, , 29.IX-2.X-2005 Pages 207-216
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CvExpress

Lea Petković
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Bojana Ristanović

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

Nikola Stamenić

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

Apstrakt. CvExpress ima za cilj da na osnovu podataka i želja (vezanih za sam dizajn) kreira odgovarajući

CV korisniku. Program nudi razumljiv grafički korisnički interfejs pomoću kog korisnik unosi potrebne podatke.

U pozadini se generǐse LATEX datoteka, a korisniku se isporučuje PDF datoteka. Nakon pokretanja programa,

korisnik ima uvid u album sa slikama CV-eva. Na osnovu datih slika bira dizajn, zatim dobija odgovarajući GUI

u odnosu na načinjeni izbor, i kreće u izradu. Ima mogućnost da upisuje neophodne i željene informacije, kao

i da doda svoju fotografiju. Na kraju svakog grafičkog korisničkog interfejsa nalazi se dugme čiji klik označava

početak izrade CV-a. Posle kratkog čekanja da se CV generǐse, dobija obaveštenje o završetku izrade. Program

je napisan u programskom jeziku Ruby i koristi biblioteku FXRuby kako bi kreirao odgovarajući GUI.

Žulijev i Mandelbrotov skup

Nikola Ubavić

Matematički fakultet, Beograd
e-mail: mm16310@alas.matf.bg.ac.rs

Apstrakt. Rad se sastoji iz dva dela. U prvom delu definisani su osnovni skupovi kompleksne dinamike:

Žulijev i Mandelbrotov skup. Zatim su iznete i dokazane teoreme koje bolje opisuju navedene skupove. Većina

dokaza koristi samo elementarne rezultate kompleksne analize i topologije. U drugom delu rada opisani su

najznačajniji algoritmi za crtanje Žulijevog i Mandelbrotovog skupa. Svi algoritmi su opravdani dokazima iz

prvog dela rada. Rad sadrži i oko 50 slika koje su nacrtane uz pomoć programa Julia [ 1] koji je istovremeno

napisan sa radom.

Ključne reči: Kompleksna dinamika, Žulijev skup, Mandelbrotov skup

Bibliografija

[1] N. Ubavić Julia. Dostupno na adresi https://github.com/ubavic/julia.

42


	KNJIGA_APSTRAKATA_2019_SVE
	KORICE_PRVA
	УРЕДНИШТВО
	Program2019

	Knjiga_Apstrakata_2019_NOVO



