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School summary

Dates:
— Szeged: 05.19.2011 - 05.21.2011
— Novi Sad: 05.27.2011 - 05.29.2011

Groups:
— PhD students, researchers (In English)
— high school teachers, students (Szeged: in Hungarian, Novi Sad: in Serbian)

Audience:

We welcome PhD students, researchers, high school teachers and academics from both sides of the
border who work in mathematics, physics or other sciences. Talented undergraduate students may also
apply with the recommendation of their supervisors.

Participating conditions:

— Participation is free, participants will receive course materials on DVD.

— We have limited possibilities to support accommodation in student hostels. Participants from the
other side of the border and participants invited by their results on competitions are of high priority.
Travel costs are covered by the participants.

— We ask the participants to give seminar at their workplaces or schools for their colleagues and/or

students from the subjects they studied on the courses. A report should be prepared from this
presentation, illustrated with photographs, which will appear on the website of the project.

Information, WWW:
— Szeged: www.model.u-szeged.hu
— Novi Sad: http://sites.dmi.rs/projects/IPA/

Contact
Szeged:

— Janos Karsai PhD, Associate Professor, project manager, karsai@dmi.u-szeged.hu
— Eszter K. Horvath PhD, Assistant Professor, coordinator, horeszt@math.u-szeged.hu

Novi Sad:
— Arpad Takaci PhD, Professor, project manager, takaci@dmi.uns.ac.rs

Programme of the schools

The courses will concern interesting applications, modeling problems and tools in several areas of
sciences in such a way that it will be enjoyable also for non-mathematicians as well.

The participants will learn some parts of the following fields: computer-based mathematical
applications; computer-aided studies of physical, and biological-chemical models, geometrical structures;
digital geography, statistical data analysis; signal processing and computer-aided measuring techniques. For
participating teachers, we emphasize the didactic aspects of these techniques. The schools in Szeged and
Novi Sad are independent, but they well complement each other. The courses will be held in computer
rooms. The participants will study the topics via practical examples.

Acreditation: The school is accredited by the Mathematics Doctoral School at University of Szeged (5
credits). It is also accredited as a teachers' training in Serbia.
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The programme of the School in Szeged: (May 19-21)

Lecturer Course Hours
Plenary talks
Tibor Krisztin, professor, Bolyai Can we understand the unpredictable? 1
Institute The mathematics of chaos
Péter Mardti, professor, Simulation in Biology 1
Department of Med. Physics and
Med. Informatics
Talks of some prize-winners on the high school competition (2010): 1
Eliza Banhegyi Then and Now - Triangulation
Jézsef Attila Gimnazium, Mako
Teacher: Erika Réjané Olah
Andor Viharos Thoughts about the game Maffia
Radnoti Miklds Kisérleti
Gimnazium, Szeged
Teachers:  Gabor  Abraham,
Kosztolanyiné Erzsébet Nagy,
Lajos Pdsa, Istvan Tigyi
Bernadett Juhasz-Bdka Solving quadratic equations by geometric ways
Horvdath  Mihdly  Gimnazium,
Szentes
Teacher: Volosin Vlagyimir
Annamaria Kiss Ramanujan
Arany  Janos fégimnazium,
Nagyszalonta
Teacher: Julianna Mészar
Group of researchers and PhD students (English)
Danijela Rajter-Ciri¢, professor, On the probability and stochastic models 2
Univ. Novi Sad
Janos Karsai, associate professor | Study of dynamic systems with Mathematica 4
Zoltan Kovdcs, assistant Fractal design with computers 3
professor
Ferenc Petak PhD, associate Medical physics practical 4
professor, Dorottya Czévek PhD
student
Eszter Katonané Horvath, Islands 2
assistant professor
Rdébert Vajda, assistant professor | Symbolic and numerical study of equations and inequalities 4
with computer algebra software
Consultation, workshop 2x1
Total hours: 3+21
Teachers, didactic PhD students, high school students (Hungarian-English)
Purdica Takaci, professor Univ. | Mathematical modeling with Pascal triangle (English) 2
Novi Sad
Lajos Szilassi, associate professor | The camera, what is in front and behind (The specialties of 2
axonometric and perspective visualization)
Laszl6 Egerhézi, assistant Medical physics practical 4

professor, Dorottya Czévek PhD
student
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school teacher

Krisztina Boda, associate Basic biostatistics with applications 3
professor
Géza Makay, associate professor | Building a conference center or triangulating surfaces 2
Zoltan Gingl, professor Demonstration experiments with a sound card 2
Péter Makra, assistant professor
Attila Mader, assistant professor | Computer-aided, exploration centered teaching of math in 2
the practice Il. Experimental Mathematics in Action in the
Classroom
Zoltan Kovacs, assistant Free software in mathematics education 2
professor
Consultation, workshop 2x1
Total hours: 3+21
The programme of the School in Novi Sad (May 27-29)
Lecturer Course Hours
Group of researchers and PhD students (English)
Arpad Takaci, professor Introduction to Traffic Flow Theory 2
Janos Karsai, associate Some applications of impulsive systems 2
professor
Krisztina Boda, associate Some experiences using multivariate modeling methods en 2
professor, Univ. Szeged paediatric aneasthesia
Dusan Mijatovi¢, assist. prof. | Mathematica and Anylogic Workshop in Computer laboratory 4
Stevan Pilipovi¢, On the visualizations of generalized functions | 2
academician
Marko Nedeljkov, professor | Some physical examples 2
Danijela Rajter-Ciri¢, On the probability and statistical models 2
professor
Purdica Takadi, professor On the visualizations of generalized functions Il 2
Branimir Seselja, professor Fuzzy sets and logic with applications in natural sciences | 2
Andreja Tepavcevi¢, Fuzzy sets and logic with applications in natural sciences Il 2
professor
Srdan Skrbi¢, assistant Mathematical background of relational data model 2
professor
Total hours 24
Teachers, didactic PhD students, high school students (Serbian - English)
Arpad Takaci, PhD, professor | Mathematical modeling and simulation in teaching mathematics 2
Géza Makay, associate Sudoku: methods of solutions, how to generate and solve 2
professor, Univ. Szeged, examples with computer; Sudoku competition
Attila Mdder, assistant Computer-aided, exploration centered teaching of math in the 2
professor, Univ. Szeged practice Il.
Burdica Takaci, professor On the definition of the logarithmic function, mathematical 4
modeling of earthquake
Teodor Atanckovi¢, PhD, | Introduction to fractional calculus with the applications 2
academician
Marko Nedeljkov, PhD, Mathematical models from physics, with the accent on the high 2
professor school contents
Duska Pesi¢, PhD, high Visualization of recursive sequences with Geogebra 2
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Seselja Branimir PhD, A generalization of characteristic, fuzzy sets and fuzzy relations, 2
professor their basics properties
Andreja Tepavcevi¢, PhD, Applications of fuzzy sets and fuzzy relations in contemporary 2
professor technology (fuzzy controllers in washing machines, video

cameras, etc.)
Srdan Skrbi¢, PhD, associate | Data basis approach in high school 2
professor
Danijela Rajter Ciri¢, PhD, Didactical approach of the teaching statistic in high school 2
professor
Total hours 24

Summary of the lectures and courses of the school in Szeged
Plenary talks

Megérthetjiik-e a megjosolhatatlant?
A kdaosz matematikaja
Krisztin Tibor DSc.
egyetemi tanar
SZTE Bolyai Intézet

A kaotikus dinamikai rendszerek egyik jellemzGje az, hogy a kezdeti adatok kis valtozdsa nagy valtozast
idézhet el6 a rendszer idGbeli fejlédésében. Ezért az ilyen rendszerek hosszutavu elGrejelzése lehetetlen.
Mégis vannak olyan matematikai eszkézeink, amelyek segitségével a kdosz jelensége megérthets. Példakon
keresztul mutatunk be ezek kozil néhanyat.

Szimuldcié a biolégiaban
Maréti Péter DSc
egyetemi tandr
SZTE Orvosi Fizikai és Orvosi Informatikai Intézet

,If you give me two free parameters, | can describe an elephant.
If you give me three, | can make him wiggle his tail.”
(Wigner Jen6 (1902-1995) Nobel dijas fizikus)

A bioldgiai folyamatok matematikai leirdsdban nagyon sok szabad(on valaszthatd) paraméter fordul elé.
Altalaban olyan sok, hogy az idézet alapjan az elefantot akdr meg is tudnank tancoltatni. A tudds feladata és
felelGssége az éppen aktudlis tancforma leirasa.

Az elGadasban az élettudomany két kilonb6zé teriletérél mutatok be példakat (és tlizok ki
feladatokat szeminariumi feldolgozasra) a 1) modell-alkotasra (absztrakciéra), 2) algoritmus keresésre, 3)
elemi (esetleg haladd szint(i) programozasra, 4) a modell eredményeinek a valds folyamatokkal
(laboratoriumi és szabadfoldi kisérletek eredményeivel) vald Osszehasonlitasra és 5) az ebbdl adodo
kovetkeztetések levondsara. Az els6 téma az okoldgia (populacié-dinamika: logisztikus egyenlet, Lotka-
Volterra-féle versengés és ragadozo-zsakmany modell), a masik a molekularis biofizika (fehérjéken belli
protonalhaté csoportok antikooperativ kdlcsonhatdsa és ennek kbvetkezményei) targykoreibe esik.

Szembesilink azzal a kovetkeztetéssel, hogy tudjuk, mi szabdlyozhatja a populaciot (véges
taplalék-forras (élettér), kannibalizmus, versenyzé fajtak, ragadozok (él6skédék), betegségek stb.), de nem
tudjuk, hogy valdéjaban mi szabdlyoz barmilyen populdciét a természetben. Részleges megoldasként két
lehetdségiink van: 1) a természetben megfigyeljik a populdcié dinamikajat, és erre modell-szamitast
végziink. Ennek a moddszernek az a (sokszor elhallgatott) hatranya, hogy kizdrhat, de nem bizonyit
lehetdségeket. 2) A természetben kisérleteket végziink: ragadozé kizards, tapanyag mennyiségének
valtoztatdsa, stb. Ennek a mddszernek viszont az a hatranya, hogy néhany szabalyzé6 mechanizmust a)
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egyaltalan nem lehet (pl. betegségek), vagy b) nagyon nehéz id6ben (pl. hosszu élettartamu élGlényeket
(fakat, teknGsoket)) és térben manipulalni.

A molekularis szintd modell-alkotds mentes ezekt6l a hatranyoktdl, egzakt szamitasokat lehet
végezni, és az eredményeket kdzvetlenil 6ssze lehet hasonlitani a kisérleti eredményekkel. Itt az elsédleges
hatrany az el6forduld paraméterek nagy szdma, amelyek meghiusithatjak az illesztést, és ekkor meg kell
elégedniink a szimulacié eredményeivel.

Talks of some prize-winners on the high school competition (2010):

Akkor és most - Triangulacio
Banhegyi Eliza
3. dij, Interdiszciplindris kiiléndij
Jdzsef Attila Gimnazium, Makd, Tandra: Rojané Olah Erika

A hdromszogelés az élet szamos teriletén hasznalatos. Fejl6désének rovid torténetérdl, térképészetben
valod alkalmazasardl és a modszer ismertetésérdl szol az el6addas. Emellett gyakorlati alkalmazasat illetve a
GPS rendszerbeli jelentGségét is tartalmazza 6sszefoglaldm.

Gondolatok a Maffia jatékrol
Viharos Andor
3. dij

Radnéti Miklés Kisérleti Gimnazium, Szeged, Tandrai: Abrahdm Gabor, Kosztolanyiné Nagy Erzsébet, Pésa
Lajos, Tigyi Istvan
A kozismert gyilkosos jaték matematikai elemzése, dontések a jaték soran. Valdszinliségi becslés egy

egyszer(sitett modellel. KésGbb a jaték bonyolitott valtozatardl egy par sz6: mi torténik, ha hozzaadunk a
jatékhoz egy rendért?

Masodfoku egyenletek megoldasa geometriai tton
Juhasz-Bdka Bernadett
3. dij
Horvath Mihdly Gimnazium, Szentes, Tanara: Volosin Vlagyimir

A kozépiskolai matematika egyik legterjedelmesebb témaja a masodfoku egyenletek megoldasa; ezuttal a
megszokottdl eltér6en. Megolddképlet hasznalata nélkiil, csupan korzé és vonalzé segitségével abrazoljuk a
megoldasokat, ahogy mar az ékorban is tették.

Ramanujan
Kiss Annamadria
Kiemelt dicséret
Arany Janos f6gimndazium, Nagyszalonta, Tanara: Mészar Julianna

A dolgozat az indiai matematikus-zseni, Ramanujan Srinivasa kil6nos életével és munkdassagaval foglalkozik.
A minddssze 33 évet élt langész rovid élete alatt tobb mint haromezer formuldt hagyott az utékorra. Hardyt
idézve — az akkori kor matematikajanak ,legromantikusabb alakja”, és vitathatatlanul a matematika egyik
legérdekesebb személyisége.

Page: 6/ 24



Group of researchers and PhD students

On the probability and stochastic models
Lecturer: Danijela Rajter-Ciri¢, PhD, Associate Professor
Audience: Mathematics PhD students, researchers
Language: English
Planned length: 1.5 hours

Goal: Teaching and presentations of the probability theory and stochastic analysis methods, main notions
and examples

Assumed knowledge: Calculus, basic Probability
Method: Presentation of stochastic processes through examples
Topics:

— Basics of probability theory

— Notion of stochastic process
— Some examples of stochastic processes

Tools:
— slides, computer, blackboard

Literature:

1. D. Rajter-Ciri¢, Probability University of Novi Sad, 2009. (In Serbian)
2. S.Ross, Introduction to Probability Models, Academic Press, 2003.
3. D. Rajter-Ciri¢, Stochastic Analysis, notes for students.

Study of dynamic systems with Mathematica
Lecturer: Janos Karsai PhD, Associate Professor
Audience: Mathematics PhD students, researchers
Language: English
Planned length: 4 hours in computer room

Goal: to give an introduction of the methods and tools of differential and difference equations in
Mathematica via examples.

Assumed knowledge: Calculus of one and several variables, differential equations, computers

Method: Classes are held in computer rooms. The summaries are followed by solutions of practical
problems. The teacher and the students work on the same problem simultaneously.
Topics:

— Basic tools of computer-algebra systems: use of Mathematica: numeric and symbolic calculations,

complex arithmetics, variables, functions

— Elements of visualizations: functions, curves, surfaces, data, vector fields

— Differential equations in Mathematica: equilibria, vector fields, solutions, trajectories

— Qualitative methods: Liapunoff method, linearization

— iterations, difference equations

Tools:
— Mathematica
Notes, handouts:
— Electronic interactive projects, illustrations

Other literature
1. Karsai J., Impulziv modellek vizsgalata, Mathematica kisérletek, Typotex 2002
2. Karsai J., Mathematical programme packages, CD-ROM, 2008
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3. Karsai J., Computer-aided mathematical modeling, CD-ROM, 2008

Creating fractals with the help of computer
Lecturer: Zoltan Kovacs, Assistant Professor
Audience: PhD students in mathematics (researchers)
Language: Hungarian - English
Planned number of lectures: 3 hours in computer lab
Aim of course: The students will learn about mathematics software which are able to generate fast fractal

animations. At the end of the course the students should be able to work with the applied software on
their own, and obtain new information by utilizing a computer.
Prerequisities: functions in one and multivariable, differential and integral calculus, knowledge in using
computers, the C programming language, basic knowledge of Linux
Method: The courses take place in a computer lab. Solution of practical problems will follow the summary
of theory. Finally, the students will solve exercises on their own with the help of the lecturer.
Outline:

¢ Complex numbers, convergence and divergence on the set of complex numbers

¢ Classic fractals (Sierpinski carpet and triangle, Koch-curve), iterations

¢ Lindenmayer systems.

¢ Visualization of real and complex dynamical systems by using a spreadsheet software

¢ Installing XaoS from source code on Linux

¢ Creating a new fractal type in Xao$S

¢ Installing and using RTZME (the Real-Time Zooming Math Engine)

¢ Analyzing and modification of fractal calculation methods in XaoS

Some topics for student homework:
¢ Creating Lindenmayer systems
¢ Programming Lindenmayer systems in C (for XaoS)
¢ Implementing fractal types from Fractint (for XaoS)
Applied tools:
— XaoS, C development environment, internet, Linux, OpenOffice.org/LibreOffice Calc
Bibliography:
1. J. Hubicka: XaoS 3.1.1. A fast real-time fractal zoomer --- hacker's guide, Feb 5, 2005
2. matek.hu knowledge base (in Hungarian) for XaoS
3. Kovacs Z.: Véletlenszer( sorozatok, diszkrét dinamikus rendszerek, kaosz (Jozsef Attila University, master

thesis, 1999, in Hungarian)
4. Fractint documentation

Medical physics practical
Practice leader: Ferenc Petak PhD, associate professor, Dorottya Czévek PhD student
Audience: PhD students, researchers
Language: English
Planned length: 4 hours

Goal: To give an introduction to the signal processing in life sciences, sampling, filtering, analogue-to-digital
conversion. Application of the knowledge for medical practice: electrocardiography (ECG),
electromyography (EMG).

Assumed knowledge: Basic level from physics, biology and informatics

Method: After theoretical introduction, measurements by using Biopac system are performed followed by
computer-assisted evaluations.

Preliminary programme:
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— Introduction to the signal acquisition and processing, filtering, AD conversion
— Biophysical background of electrophysiological processes
— Measurement and evaluation of ECG and EMG

Tools:
— Biopac measurement system, computers

Notes, handouts:
— Lecture and practical presentations

Other literature
1. Damijanovich S., Fidy J., SzollGsi J. (Eds.) Medical Physics, Medicina, 2009

Islands
Lecturer: Eszter K. Horvath PhD, Assistant Professor
Audience: (Mathematics PhD students, researchers) or (high school teachers and students)
Language: English
Planned length: 2-4 hours
Goal: We define the notion of an island. We list the research results about islands. Followingly, we solve

some exercises. Then we look for new problems, we discuss these problems, hopefully we partially solve
the new problems.

Assumed knowledge: Induction, greatest integer function [x], elementary combinatorics. For the PhD
course, abstract algebra and introductory lattice theory.

Method: We start with a lecture, mainly by using computer-projector, but also using blackboard. The
participants solve some problems by themselves, with the help of the lecturer. Then, a brainstorming
starts, as usual in mathematics research, i.e. we try to generate nontrivial but solvable questions. The
participants might publish their results later.
Preliminary programme:
— The definition of an island, several grids.
— Czédli’s formula for the maximum number of rectangular islands.
— Proving methods for the maximum number of islands.
— Triangular islands, square islands, estimates.
— The maximum number of islands on a cylinder, on a torus, on Mobius strip, in Boolean algebras.
— The maximum number of islands in case of finitely many height values.
Tools:
— beamer, computer
— blackboard, chalk
— swimming belt, swimming ball, paper cylinder, grid drawn on a paper.
Notes, handouts:
— Papers for the scientific background.
— Exercise sheet.
— lllustrations
Some topic for further individual investigation:
— Didactic investigation: Islands in students groups.
— Collecting similar or related exercises.
— New problems, new solutions.
— Visualizing islands, even by computer.

Equations and Inequalities with Computer Algebra
Lecturer: Rébert Vajda, PhD, Assistant Professor
Audience: Mathematics PhD students, researchers
Language: English
Planned length: 4 hours
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Assumed knowledge: high school algebra, computers

Summary:

In mathematical models, we often search for objects whose components satisfy certain constraints. Among
the constraint satisfaction problems the simplest ones are the systems containing only equations and
inequalities as constraints among the unknowns. We can be interested in satisfiability, i.e., for the existence
of solutions, which might be dependent on certain parameters or we can search for the constructive
description of the entire solution set. In this lecture we consider general algebraic systems over the real's.

First we consider the quantifier elimination problem over the real’s and demonstrate the interplay among
logic, algebra, and geometry. The problem of quantifier elimination can be solved by Collins' cylindrical

algebraic decomposition. Second, we consider the special case, if only equations occur among the
constraints and introduce the basic notions of Grobner bases theory. The pure symbolic approaches have
serious limits, because of the complexity of the underlying algorithms. Therefore, we also consider some
numerical methods and built-in visualization tools at the end of the lecture.

Applied tools:
— Mathematica

Lecture notes, handouts:
— Electronic interactive notes
— Prepared handouts

— Electronic illustrations for the classroom work

Other literature

[1] Buchberger, Introduction to Grobner Basis, 1998.

[2]  Vajda, Effective Real Quantifer Elimination, Ebook Chapter, 2011.
[3] VajdaNumeric methods, electronic handouts, 2011.

Teachers, didactic PhD students, high school students

Mathematical modeling with Pascal triangle
Lecturer: Durdica Takaci, PhD, Professor of Mathematics
Audience: Teachers
Language: English
Planned length: 2 hours
Goal: Teaching contribution in mathematical modeling as a tool in mathematical education.
Method: Visualization of the real problem and connection with Pascal triangle.

Preliminary programme:
— The construction of Pascal triangle;
— The different mathematics formula and Pascal triangle;
— Division of living cells, disintegration of the atom and Pascal triangle;
— Various real situations, as ordering food in the restaurant, coloring, ... based on Pascal's triangle;
— Fibonacci sequence and curve, with GeoGebra.

Tools:
— beamer, computer
— GeoGebra

Notes, handouts:
— Prepared interactive projects in GeoGebra
Literature:

1. Dj.Takaci, D. Pesic, Jelena Tatar “On the mathematical modeling in teaching”, Electronic book
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A kamera, ami elGtte és aki mogotte van
Az axonometrikus és perspektiv abrazolas elmélete és gyakorlati alkalmazasai

Oktato: Szilassi Lajos PhD, féiskolai docens

Hallgatdsdg: Altalanos, ill. kozépiskolai tanar, tanarjeldlt.

Oktatds nyelve: magyar

Tervezett 6raszam: 2 éra szamitdgépes teremben, 10 éra 6nallé munka.

A kurzus célja: A hallgatok betekintést nyernek kiilénb6z6 térbeli szituacidk szamitdgépes modellezésének
elméleti hatterébe, Kiilonods tekintettel az axonometrikus és perspektiv dbrazoldsra. Megismerkednek
néhany, a modellezést a gyakorlatban megvaldsitd szoftver hasznalataval. Tovabbi cél, hogy képesek
legyenek az egyes abrazolasi mddokban elGallithatd szamitdgéppel készilt rajz megtervezésére,
elGallitasara. A térbeli szituaciok szamitdgépes megjelenitésére, elemzésére.

Feltételezett tudds: kozépiskolai szint( sik- és térgeometriai ismeretek

Moddszer: A foglalkozasok szamitogépes teremben zajlanak. Az elmélet, a témakorok 6sszefoglaldsat koveti
a gyakorlati problémdak megoldasa. Onallé térgeometriai problémaszituaciék megoldasa, feldolgozasa az
alkalmazott dinamikus geometriai szoftverek felhasznalasaval.

Elézetes tematika:

— A haromdimenziés alakzatokrdl készitett ,latszati kép” elSallitdsdnak a matematika (és
szamitastechnikai) alapjai.

— Ismerkedés az axonometrikus valamint a perspektiv abrazolads kiilonb6z6 maddozataival, kilonos
tekintettel a szamitdgéppel elGallithaté rajzok sajatossagaira.

— A kllénb6z6 abrazoldsi modok Gsszehasonlitdsa azok szakmai és mddszertani elényeik és hatranyaik
Osszevetésével.

— Gyakorlati példakon keresztil megmutatjuk hogy a dinamikus sik-, ill. térgeometriai szoftverek
(Euklides, Geogebra, Euler3D) milyen didaktikai lehet&ségeket nyujtanak a térgeometriai problémak
minél szemléletesebb targyaldsara.

— Megismertetjik a kurzus résztvevéit azokkal a térszemléletiink hidanyossagait kihasznald, latszélagos,
vagy valddi ellentmondasokat tartalmazd rajzokkal, amelyek M. C Escher holland grafikus
m(ivészetében oly szépen nyomon kovethet6k

Alkalmazott eszkozok:
— Dinamikus sik-és térgeometriai szoftverek: Euklides, Geogebra Euler3D

Jegyzet, segédanyagok:
— Elektronikus interaktiv jegyzet, az elmélet és az alkalmazasok attekintésére
— Kidolgozott interaktiv projektek, feladatlapok
— Elektronikus illusztracidk az 6rai munkahoz

Tovadbbi irodalom: Szilassi Lajos: Geometria (kézirat)

Orvosi fizikai mérések
Oktato: Egerhazi Laszlé PhD, egyetemi tanarsegéd, Czévek Dorottya PhD hallgatd
Hallgatésdg: PhD hallgatok/kozépiskolas tanarok és diakok
Oktatds nyelve: magyar

Tervezett 6raszam: 4 6ra szamitogépes teremben

A kurzus célja: A jelfeldolgozds alapjainak bemutatdsa: jeltipusok, szlrési eljarasok, analdg-digitalis
atalakitds. Az elméletet a gyakorlatban is alkalmazzuk, orvosi/élettani vizsgalatokat végziink Biopac
mérdérendszerrel (elektrokardiografia (EKG), elektromiografia (EMG)).

Feltételezett tudds: alapismeretek fizikabdl, bioldgidbdl és informatikabdl

Moddszer: A foglalkozasok szamitégépes teremben zajlanak. Az elméleti 6sszefoglalét koveti a mérés, az
adatok szamitogépes kiértékelése, az eredmények megbeszélése.
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Elézetes tematika:
— Ajelfeldolgozas alapjainak bemutatdsa: jeltipusok, szlirési eljarasok, analdg-digitalis atalakitas
— Az elektrofizioldgiai folyamatok biofizikai hattere
— EMG és EKG mérése és kiértékelése
Alkalmazott eszkozok:
— Biopac mérdrendszer, szamitogépes kiértékelés
Jegyzet, segédanyagok:
— Elektronikus jegyzet az elmélet és az alkalmazasok attekintésére
— Elektronikus illusztracidk az 6rai munkahoz

Tovdbbi irodalom
1. Damijanovich S., Fidy J., SzollGsi J. (szerk.) Orvosi biofizika, Medicina Kényvkiado, 2007

A biostatisztika alapjai gyakorlati alkalmazasokkal
Oktato: Boda Krisztina PhD, egyetemi docens
Hallgatosdg: tanar-kézépiskolas didk csoport
Oktatds nyelve: magyar
Tervezett 6raszam: 3 éra szamitdgépes teremben, 10 éra 6nallé munka

A kurzus célja: A hallgatok megismertetése a biostatisztika alapveté mddszereivel, szamitdgépes statisztikai
szoftverek alkalmazdsaval. A mddszerek elvi alapjainak &attekintése utdn azok gyakorlati alkalmazasi
lehetdségeit, alkalmazasuk feltételeit, az eredmények értelmezését tanitjuk meg. A kurzus csak a
legegyszerlbb mddszereket tudja bemutatni, de kitekintést ad a bonyolultabb mddszerek felé is. A kurzus
végére a hallgatok képesek a szoftvert szaktdrgyak keretében, ill. sajat munkajukban alkalmazni. A tanarok,
tanar-szakos hallgatdk megismerkednek a didaktikai vonatkozasokkal is.

Feltételezett tudds: kozépiskolds matematika

Moddszer: A foglalkozasok szamitégépes teremben zajlanak. Az elmélet, a témakorok dsszefoglalasat koveti
a gyakorlati problémak megoldasa. Végil a hallgaték onalléan oldanak meg feladatokat az el6re elkészitett
munkalapok alapjan. Az egyes mddszereket alkalmazasokon keresztil targyaljuk.

Elézetes tematika:
— A biostatisztika célja, adatok tipusai, leird statisztikak.
— Feladatmegoldas: leird statisztikak szamitdsa néhany adatbdl kézzel
— Adatbazisok az SPSS programban, leird statisztikak szamitdsa, egyszer(i abrak készitése
— Hipotézisvizsgdlatok: alapelv, |épések, a szignifikdns kiilonbség megallapitasa, a p-érték jelentése
— Alegfontosabb statisztikai probak (t-probak, khi-négyzet prébak, linearis regresszio)
— A prébak futtatdsa SPSS-ben, feltételek ellenérzése, az eredmények értelmezése
Néhdny téma 6ndllé feldolgozdsra
— Konkrét adatok feldolgozasanak leirdsa |épésrdl |épésre
— Oktatds-moddszertani kérdések, érdekességek, matematikai szempontbdl érdekes problémak, feladatok

Alkalmazott eszkdzok:
— SPSS for Windows
Jegyzet, segédanyagok:
— Elektronikus interaktiv jegyzet az elmélet és az alkalmazdsok attekintésére
— Kidolgozott interaktiv projektek, feladatlapok
— Elektronikus illusztraciok az érai munkahoz

Tovabbi irodalom
2. Reiczigel Jend, Harnos Andrea, Solymosi Norbert: Biostatisztika nem statisztikusoknak. PARS Kft.
Nagykovacsi, 2007.

Konferenciakdzpont épitése, avagy feliiletek haromszoégelése
Oktato: Makay Géza PhD, egyetemi docens
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Hallgatosdg: tandr-kozépiskolas didk csoport
Oktatds nyelve: magyar
Tervezett 6raszdm: 2 éra

A kurzus célja: Az el6adas témaja a szegedi Alukonstrukt Kft megbizasabdl a fém merevit6kbél és lGveg
haromszoglapokbdl késziil6 pécsi konferenciakozpont felszinének haromszégekre bontdsa. Ezt olyan
maddon kell végrehajtani, hogy az megfeleljen az épités mlszaki kovetelményeinek, példaul a felllet
belsejében csak 5-6d és 6-od foku csucsok legyenek, vannak rogzitett élek és csucsok, valamint az élhosszra
és a hdromszogek szogeire is vannak megszoritdsok. Ilyen haromszogeléssel nem foglalkoztak az
irodalomban, ugyhogy egy teljesen Uj algoritmust kellett kitaldlni.

Feltételezett tudds: kozépiskolai alapismeretek

El6zetes tematika: Euler-féle poliédertétel, koszinusz tétel, skalaris szorzat, vektorialis szorzat, Descartes-
féle norma, perspektiv dbrazolds, linearis vetités, sulypont, gérbilet, normal vektor

Demonstracids kisérletek hangkartyaval
Oktato: Gingl Zoltan PhD, egyetemi tandr, Makra Péter, PhD, egyetemi tandrsegéd
Hallgatosdg: tandr-kozépiskolas didk csoport
Oktatds nyelve: magyar
Tervezett 6raszdm: 2 éra

A kurzus célja: A legtdobb szamitdgép rendelkezik demonstracios kisérletek céljaira kivaléan alkalmas analdg
bemenettel, a hangkdrtya bemeneteinek formajaban. Bar a hangkartya nem mérGeszkoz, feladata
megkoveteli a magas mintavételi frekvenciat és az idGtartomanybeli pontossagot, amely tulajdonsagok
mérések céljaira is idealisak. A hangkartya félhaszndlasaval igy sokszor draga vagy nehezen elérhetd
oktatdsi segédeszkozok is kivalthatok. A kurzus célja, hogy képet adjon a hangkartya oktatasi demonstracios
célu félhasznalasanak lehet&ségeirdl, valamint a hangkartyas mérések mddozatairdl és buktatdirél. Ennek
soran példakisérleteket mutatunk be a hangsebességméréstél a kinematikdban haszndalatos fotokapukon at
egészen a hdzilag megvaldsithaté pletizmografidig. A hangkartyds mérések elvének megtargyalasa arra is
lehetdséget teremt, hogy ezen keresztil réviden bemutassunk olyan hiraddstechnikai alapelveket, mint az
amplitudo- vagy a frekvenciamodulacid.

Feltételezett tudds: egy- és tobbvaltozds fliggvények, differencial- és integralszamitds, szamitdgépes
ismeretek, elektronikai alapismeretek, Fourier-analizis alapjai, valtdaramu mennyiségek ismerete

Moddszer: Tantermi el6adas el6adéi szamitdgéppel és projektorral.

El6zetes tematika:

— hogyan lehet a hangkartya mérésre alkalmazhaté?

— az AC-csatolds buktatéi

— impedanciaméréses elv

— az amplitidémodulacié elve

— afrekvenciamoduldcié elve

— példakisérletek
Alkalmazott eszkdzok:

— sajat készitési szoftver és hardver, szamitdégép hangkartyaval
Jegyzet, segédanyagok:

— Az el6Gadas didi, szabadon letolthet6 mérdszoftverek.

Tovdbbi irodalom
[1]  http://www.noise.physx.u-szeged.hu/EduDev/Photogate/

Szamitégéppel tamogatott felfedezés-k6zpontu matematikaoktatas a gyakorlatban I.
Oktato: Mader Attila
Hallgatosdg: tandr (kozépiskolds didk) csoport
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Oktatds nyelve: magyar
Tervezett 6raszam: 2 éra szamitdgépes teremben

A kurzus célja: A hallgatok megismertetése a XXI. szazadi elvarasoknak megfelel6, szamitégéppel segitett
matematikaoktatds alapjaival, lehet6ségeivel. Célunk tovabba a fentiek 6sszekapcsoldsa, a felfedeztetés-
koézpontu matematikaval. Mindezeket megprébaljuk adaptalni az azonnali, alkalmazhatoé tudast kivand, uj
tarsadalmi elvarasokhoz. A kurzus végére a hallgatok képesek a bemutatott mddszereket, programokat
sajat munkajukban alkalmazni, s megismerik a didaktikai vonatkozasokat is

Feltételezett tudds: a kozépiskolai tananyag ismerete, szamitégépes ismeretek

Moddszer: A foglalkozasok (szamitdgépes) teremben zajlanak. Tandran, vagy érara vald késziilés soran
felmeriil6 problémakat oldunk meg, illetve mar megoldott feladatok maddszertani feldolgozasat,
Ujragondoldsat végezzik. Kezdetben el6re elkészitett animaciok, illetve programok segitségével, majd sajat
alkalmazasokat készitiink, illetve meglévé alkalmazasokat maédositunk.

Elézetes tematika:

— Feladatok teljes indukcidra, avagy miért annyi az annyi? A sejtés és az OEIS: http://oeis.org/

— A szamitdgép mint eszk6z, avagy hasznaljuk, amit taldltunk! Halmazelméleti azonossagok, a Monty Hall
dilemma és a Monte Carlo-mddszer, kockadobds, ahanyszor csak akarjuk, avagy hogyan ékeskedjlink
masok tollaival.

— A szamitdgép, mint tars, avagy alkossunk, hogy felfedezhessiink! A Thalész-tétel, elemi geometriai
feladatok, trigonometrikus azonossagok. Hogyan szamol a szamoldgép, hogyan néz ki a forgastest?

— Szigetelés, feladatok: kérdéstdl a valaszig.

Alkalmazott eszkozok:

— kilonb6z6 animacidk, szabadfelhasznalasu programok, GeoGebra, Autograph, Mathematica
Jegyzet, segédanyagok:

— Elektronikus interaktiv jegyzet, az elmélet és az alkalmazdsok attekintésére

— Kidolgozott interaktiv feladatok

— Elektronikus illusztracidk az érai munkahoz

Tovdbbi irodalom

1. George E. Andrews: The Death of proof? Semi-Rigorous Mathematics? You’ve Got to Be Kidding!, The
mathematical intelligencer 16(4), 16-18.

2. C. N. Barton: Autograph Activities - Teacher Demonstrations for 16-19, Eastmond Publishing Ltd.

3. Jonathan Borwein, David Bailey: Mathematics by Experiment: Plausible Reasoning in the 21st
Century, A K Peters, Natick, Massachusetts, 2004.

4, Steven G. Krantz: The Proof Is in the Pudding: The Changing Nature of Mathematical Proof, Springer-
Verlag 2010

5. Attila Mdder, Rébert Vajda: Elementary Approaches to the Teaching of the Combinatorial Problem of
Rectangular Islands, International Journal of Computers for Mathematical Learning 15/3

6. Mader Attila: A kétoldali kézelités, Osszeszamldlds mddszerének alkalmazdsa az algebra, a
szamelmélet, a geometria, az analizis es a kombinatorika tanitdsdaban, kézirat

7. Pélya Gyorgy: A problémamegoldds iskoldja I.-1l., Tankdnyvkiadd, Budapest,1967-1968.

Szabad szoftverek a matematika oktatasaban
Oktato: Kovdacs Zoltan egy. adjunktus
Hallgatosdg: tanar-kozépiskolds didk csoport
Oktatds nyelve: magyar
Tervezett 6raszdm: 4 éra szamitdgépes teremben, 20 éra 6nallé munka

A kurzus célja: A hallgatdk megismertetése olyan szabadon (ingyenesen) hasznalhaté matematikai
programcsomagokkal, amelyekkel az oktatas latvanyosabba, érthetébbé, szemléletesebbé tehetd. A kurzus
végére a hallgaték képesek a programokat sajat munkdjukban alkalmazni.
Feltételezett tudds: bevezetd analizis, algebra, geometria, valdszinliségszamitds, szamelméleti ismeretek,
tablazatkezelés, az operacids rendszerek mikodésének alapvetd ismerete
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Moddszer: A foglalkozasok szamitégépes teremben zajlanak. Az elmélet, a témakorok osszefoglalasat koveti
a gyakorlati problémdak megoldasa. Végil a hallgaték 6ndlléan oldanak meg feladatokat megbeszélés
szerint.

Elézetes tematika:
— Komputeralgebrai rendszerek (wxMaxima, matek.hu, MathematicaPlayer, Sage).
— Dinamikus geometriai rendszerek, a GeoGebra.
— Tablazatkezelés OpenOffice.org-gal.

Matematikai dokumentumkészités (LyX).

— Abrak rajzolasa programozassal (Asymptote).

Alkalmazott eszkdzok:
— wxMaxima, webbéngészé alkalmazdsok, GeoGebra, OpenOffice.org, LyX, Asymptote

Jegyzet, segédanyagok:
— http://wmi.math.u-
szeged.hu/mediawiki/index.php/Szamitogép_alkalmazdsa_a_matematika_tanitasaban

Summary of the lectures and courses of the school in Novi Sad

Group of researchers and PhD students

Introduction to Traffic Flow Theory
Lecturer: Arpad Takaci, PhD, Professor of Mathematics
Audience: Mathematics PhD students, researchers
Language: English
Planned length: 2 hours
Goal: Teaching contribution: Several traffic flow mathematical models are visualized by
using the AnyLogic Russian modeling package.
Assumed knowledge: ODEs, PDEs
Method: Examples of convolutions, fractional derivatives, delta sequences are considered
with the help of the GeoGebra package.

Preliminary programme:
— introduction to traffic flow theory
— traffic after the green lights,
— traffic after the red lights,
— road congestion
— shock waves, rarefaction waves
— analysis of accidents and other models

Tools:
— video projector, computer
— Anylogic
Notes, handouts:
— Prepared interactive projects in AnyLogic

Other literature

1. Dj.Takaci, A. Takaci, Partial Differential Equations through Examples and Exercises, Kluwer Academic
Publishers, Dordrecht, 1997.

2. A. Takaci, Mathematical Modeling (in Serbian), Faculty of Sciences, Novi Sad, and WUS, Belgrade, 2006.
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3. Mathematical Modeling, Mark M. Meerschaert, Second Edition, Academic Press, 1999.

Some applications of impulsive systems
Lecturer: Janos Karsai PhD, Associate Professor
Audience: Mathematics PhD students, researchers
Language: English
Planned length: 2 hours

Goal: To give an introduction to the notion, basic properties and some methods of the study of impulsive
systems via examples.

Assumed knowledge: Calculus, differential equations

Method: Examples of impulsive phenomena are considered theoretically and with the help of computer
applications, which will be available for the participants for further study.

Preliminary programme:
— Systems with fixed and varying instants of impulses; state-dependent impulses
— Elementary concepts: direction field, impulse field, solutions
— Visualization of impulsive systems
— Some properties unexpected
Applications: repeated drug dosing, swinging, switches, bouncing ball

Tools:
— beamer, computer
— Mathematica

Notes, handouts:
— Prepared interactive projects in Mathematica
— Lecture presentations in Mathematica

More literature
1. Karsai J., Study of impulsive phenomena, Mathematica experiments, Typotex 2002

Some experiences using multivariate modeling methods en paediatric aneasthesia
Lecturer: Krisztina Boda PhD, Associate Professor
Audience: Mathematics PhD students, researchers
Language: English
Planned length: 2 hours

Goal: To give an introduction to the multivariate modeling and using statistical software packages via
examples.

Assumed knowledge: basic probability theory, basic biostatics

Method: summary of theory, application to medical data, outline to the use of SPSS or other statistical
packages (SAS, Statistica for Windows, R).

Preliminary programme:
— Theory: types of studies, comparing two proportions, general linear models, generalized linear models,
logistic regression, relative risk regression.
— Applications: modeling the risk factors of respiratory complications. Multiplicity problems.
— Practice: the use of SPSS (and others statistical software packages)

Tools:
— beamer, computer
— SPSS

Notes, handouts:
— Lecture presentations
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Other literature

1. Agresti A. Categorical Data Analysis. Wiley, 2002.

2. von Ungern-Sternberg BS. - Boda K. - Schwab C. - Sims C. - Johnson C. - Habre W.: Laryngeal mask
airway is associated with an increased incidence of adverse respiratory events in children with recent
upper respiratory tract infections. Anesthesiology 107(5):714-9, 2007.

3. von Ungern-Sternberg BS. - Boda K. - Chambers NA. - Rebmann C. - Johnson C. - Sly PD. - Habre W.
Risk assessment for respiratory complications in paediatric anaesthesia: a prospective cohort study.
LANCET 376, 773-783, 2010.

On the visualizations of generalized functions |

Lecturer: Stevan Pilipovi¢, PhD, Full Professor, Academician
Audience: Mathematics PhD students, researchers
Language: English

Planned length: 2 hours

Goal: Teaching contribution: Visualization and presentations of the main notions from the theory of
generalized functions, which will enable their better understanding.

Assumed knowledge: Calculus, functional analysis
Method: Examples of convolutions, fractional derivatives, delta sequences are considered.
Preliminary programme:
— The properties of the generalized functions;
— Distribution;
— Delta sequences
Tools:
— beamer, computer

Notes, handouts:
— Prepared interactive projects .
Literature:
1. Carmichael, R., Kaminski, A., Pilipovi¢, S., Boundary Values and Convolution in Ultradistribution Spaces,
ISAAC Series on Analysis Applications and Computations -Vol. 1, World Scientific, 2007.
2. S. Pilipovi¢, B. Stankovi¢, Prostori Distribucija, Srpska Akademija Nauka i Umetnosti, Ogranak u Novom
Sadu, Novi Sad, 2000.
3. S. Pilipovi¢ "Contrabutionsto local and microlocal analysis, an overwiew" Bull.Cl.Sci.Math. Nat.
35(2010) 79-95

Some physical examples
Lecturer: Marko Nedeljkov Professor of Mathematics
Planned length: 2 hours

Summary: There is no precise definition of wave, but one can describe it as a signal travelling from one
place to another one with clearly visible speed. The signal can be any disturbance, like some kind of maxima
or change of some quantity. Here, we will consider some simpler one-space-dimensional nonlinear
problems and their simple wave solutions. We were dealing mainly with conservation laws which
represents basic physical laws -- the most important building blocks in science. The prototype is so called
the continuity equation, or the law of mass conservation.

On the probability and stochastic models
Lecturer: Danijela Rajter-Ciri¢, PhD, Associate Professor
Audience: Mathematics PhD students, researchers
Language: English
Planned length: 2 hours

Goal: Teaching and presentations of the probability theory and stochastic analysis methods, main notions
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and examples
Assumed knowledge: Calculus, basic Probability
Method: Presentation of basic notions in probability theory through examples

Preliminary programme:
— Basics of probability theory
— Random variables
— Expectation and variance

Tools:
— slides, computer, blackboard
Literature:

1. D. Rajter-Ciri¢, Probability University of Novi Sad, 2009. (In Serbian)
2. S.Ross, Introduction to Probability Models, Academic Press, 2003.

3. D. Rajter-Ciri¢, Stochastic Analysis, notes for students.

On the visualizations of generalized functions Il
Lecturer: Durdica Takaci, PhD, Professor of Mathematics
Audience: Mathematics PhD students, researchers
Language: English
Planned length: 2 hours
Goal: Teaching contribution: Visualization and presentations of the introduction to the main notions

of the theory of generalized functions by using computer, which will enable their better
understanding.

Assumed knowledge: Calculus, functional analysis

Method: Examples of convolutions, fractional derivatives, delta sequences are considered with the help of
package GeoGebra.

Preliminary programme:
— The properties of the convolution
— operators
— fractional derivatives
— delta sequences

Tools:
— beamer, computer
— GeoGebra

Notes, handouts:
— Prepared interactive projects in GeoGebra

Literature:

1. Dj.Takaci, A. Takaci, N. Budinski, “On Visualization Problems by using GeoGebra and Scientific
Workplace” The International Journal for Technology in Mathematical education, V17, No 4, 2011.

2. Dj.Takaci, A. Takaci, Partial Differential Equations through Examples and Exercises, Kluwer Academic
Publishers, Dordrecht, 1997.

3. http://www.tech.plym.ac.uk/research/mathematics education/field%200f%20work/ijtme/volume%20
17/number four.html

Fuzzy sets and logic with applications in natural sciences |
Lecturer: Branimir Sedelja, PhD, Professor of Mathematics
Audience: Mathematics and Natural Sciences PhD students, researchers
Language: English
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Planned length: 2 hours
Goal: Teaching contribution: Presentation of main topics in lattices and lattice valued fuzzy structures.
Assumed knowledge: Basics in sets, relations and orderings

Method: Developing lattices from order, throughout main examples in sciences. Analysis of diagrams.
Introduction to lattice valued structures and their properties.

Preliminary programme:
— Ordered sets and lattices: short introduction with characteristic examples
— Fuzzy sets: poset and lattice-valued ones
— Operations and relations on fuzzy power set
— Fuzzy relations: general, similarity and order
— Working with lattice valued structures: from real interval to residuated lattice

Tools:
— beamer, computer

Notes, handouts:
— Prepared in beamer; instructions for making diagrams of lattices.

Other: Prepared together with prof. Andreja Tepavcevic¢

Literature:

1. B. Seselja, A. Tepavéevi¢, Completion of Ordered Structures by Cuts of Fuzzy Sets, An Overview, Fuzzy
Sets and Systems 136 (2003) 1-19.

2. B.Seselja, A. Tepavevié, Representing Ordered Structures by Fuzzy Sets, An Overview, Fuzzy Sets and
Systems 136 (2003) 21-39.

3. B.A. Davey, H.A. Pristley, Introduction to Lattices and Order, Cambridge University Press, Cambridge,
1992.

4. G.Klir, B.Yuan, Fuzzy sets and fuzzy logic, Prentice-Hall PTR, New Jersey, 1995.

Fuzzy sets and logic with applications in natural sciences Il
Lecturer: Andreja Tepavcevi¢, PhD, Professor of Mathematics

Audience: Mathematics and Natural Sciences PhD students, researchers
Language: English
Planned length: 2 hours

Goal: Teaching contribution: Properties and applications of lattices and lattice valued fuzzy structures in
various fields.

Assumed knowledge: Basics in sets, relations and orderings.
Method: Presentation of main topics from lattice valued structures and their applications.

Preliminary programme:
— Dealing with concepts (social sciences)
— Distribution of species (biology)
— preparing diagnosis (medicine)
—  Fuzzy control (technology and informatics)
— Fuzzy cluster analysis (various fields)
Tools:
— beamer, computer
Notes, handouts:
— Prepared in beamer; Web examples.
Literature:
1. B. Seselja, A. Tepaveevi¢, Completion of Ordered Structures by Cuts of Fuzzy Sets, An Overview, Fuzzy
Sets and Systems 136 (2003) 1-19.
2. B. Seselja, A. Tepavcevié, Representing Ordered Structures by Fuzzy Sets, An Overview, Fuzzy Sets and
Systems 136 (2003) 21-39.
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3. B.A. Davey, H.A. Pristley, Introduction to Lattices and Order, Cambridge University Press, Cambridge,
1992.
4. G.Klir, B.Yuan, Fuzzy sets and fuzzy logic, Prentice-Hall PTR, New Jersey, 1995.

Mathematical background of relational data model
Lecturer: Srdan Skrbi¢, PhD, Assistant Professor
Audience: PhD students, researchers
Language: English
Planned length: 2 hours

Goal: Teaching contribution: Introduction to relational model's theoretical background, together with
implications these concepts make to practical usage.

Assumed knowledge: Relational data model, basic algebra
Method: Presentation of basic ideas, together with real-world examples.
Preliminary programme:
— Mathematical definitions of basic notions related to relational data model
— Armstrong's axioms
— Normal forms
— Normalization algorithms
Tools:
— beamer, computer
Notes, handouts:
— Prepared slides

Literature:

1. Edgar Frank Codd. A relational model of data for large shared data banks. Communications of the
ACM, 13(6):377-387, 1970.

2. Christopher J. Date. An Introduction to Database Systems, Eighth Edition. Addison Wesley, July 2003.

3. Hector Garcia-Molina, Jeffrey D. Ullman, and JenniferWidom. Database Systems: The Complete Book.
Prentice Hall Press, Upper Saddle River, NJ, USA, 2 edition, 2008.

4. A. Silberschatz, H. Korth, and S. Sudarshan. Database Systems Concepts. McGraw-Hill, Inc., New York,
NY, USA, 5th edition, 2006.

Teachers, didactic PhD students, high school students

Methods for solving Sudoku puzzles; Generating and solving Sudoku puzzles by computer
Sudoku competition

Lecturer: Géza Makay PhD, associate professor
Audience: High school students, teachers
Language: English

Planned length: 2 hours

Goal: To give some mathematical background of the Sudoku puzzles, to present solution methods and an
algorithm to generate such puzzles.

Assumed knowledge: Basic combinatorics, logic

Method: Some preliminary notes on Sudoku history, background, the mathematics of the Sudoku puzzles,
examples of the solution methods. Solving Sudoku puzzles by computer (the brute force method and
implementing solving methods), generating Sudoku puzzles.

Preliminary programme:
— The history/background of Sudoku
— The mathematics of Sudoku
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— Methods for solving Sudoku puzzles
— Generating and solving Sudoku puzzles by computer
— Sudoku competition

Tools:
— computer
— paper, pen/pencil
Notes, handouts:
— Some Sudoku problems of different difficulty
— A description of some Sudoku solving methods

Other literature
— http://www.math.u-szeged.hu/Sudoku/

Computer-aided, exploration centered teaching of math in the practice Il.
Experimental Mathematics in Action in the Classroom

Lecturer: Attila Mader, teaching assistant, high school teacher
Audience: Mathematics teachers, students

Language: English/Hungarian

Planned length: 2 hours

Goal: To give an introduction to the filed Experimental Mathematics, and show how computer supported
methods work in teaching via examples.

Assumed knowledge: -

Method: Examples of new teaching methods with the help of computer applications, which will be available
for the participants for further study.

Preliminary programme:
— Discovering identities behind complete induction with OEIS: http://oeis.org/
— Computer as a tool: set theory identities, the Monty Hall-Problem, dicing
— Computer as a partner: discovering elementary function transformations, trigonometric identities,
Thales' theorem, Taylor polynomials and series, definite integral of a function and the area of the
region bounded by its graph
— Islands, questions and answers: how experimental mathematics works

Tools:
— beamer, computer
— Mathematica, Autograph, GeoGebra, Flash, WWW

Notes, handouts:
— Prepared interactive projects in LaTex
— Lecture presentations in LaTex

Other literature

1. George E. Andrews: The Death of proof? Semi-Rigorous Mathematics? You’'ve Got to Be Kidding!, The
mathematical intelligencer 16(4), 16-18.

2. C. N. Barton: Autograph Activities - Teacher Demonstrations for 16-19, Eastmond Publishing Ltd.

3. Jonathan Borwein, David Bailey: Mathematics by Experiment: Plausible Reasoning in the 21st
Century, A K Peters, Natick, Massachusetts, 2004.

4. Steven G. Krantz: The Proof is in the Pudding: The Changing Nature of Mathematical Proof, Springer-
Verlag, 2010

5. Attila Mader, Rdbert Vajda: Elementary Approaches to the Teaching of the Combinatorial Problem of
Rectangular Islands, International Journal of Computers for Mathematical Learning 15/3

6. Gyorgy Pdlya: Mathematical Discovery I-Il, John Wiley & Sons, New York, 1965.

Page: 21/ 24



Funkcija definisana integralom, logaritamska funkcija, model zemljotresa
On the definition of the logarithmic function, mathematical modelling of earthquake

Predavac: Burdica Takaci, Profesor
Slusaoci: Profesori i ucenici

Jezik: Srpski

Broj sati: 2 sata

Rezime: Graficko predstavljanje funkcija, zadatih pomodu inegrala, sa posebnim osvrtom na logaritmasku
funkciju, pomocu GeoGebre; logaritamska funkcija kao matematicki model zemljotresa.

Frakcioni izvodi uvodjenje frakcionih izvoda
Introduction to fractional calculus with the applications

Predavac: Teodor Atanckovi¢, PhD, Akademik
Slusaoci: Profesori i ucenici

Jezik: Srpski

Broj sati: 2 sata

Rezime: Uvodenije frakcionog racuna, i povezivanje sa obi¢nim iyvodom i integralom,sa posebnoim osvrtom
na modeliranje

Matematicki modeli u nastavi matematike i fizike
Mathematical models from physics, with the accent on the high school contents

Predavac: Marko Nedeljkov, PhD, Profesor
Slusaoci: Profesori i ucenici

Jezik: Srpski

Broj sati: 2 sata

Rezime: Matematicki modeli problema iz fizike koji se pojavljuju u srednjockolskom gradivu, sa posebnim
osvrtom na povezanost matematike i fizike.

Vizualizacija rekurentno zadatih nizova pomoc¢u GeoGebre

Predavac: Duska Pesi¢, PhD, Profesor gimnazije
Slusaoci: Profesori i ucenici

Jezik: Srpski

Broj sati: 2 sata

Rezime: Savremeni pristup obradi funkcija pomocu racunara, rekurentno zadati nizovi, pomocu GeoGebre,
cobweb diagrami

Rasplinuti skupovi u nastavi |
A generalization of characteristic, fuzzy sets and fuzzy relations, their basics properties |

Predavaé: Sedelja Branimir PhD, Profesor
Slusaoci: Profesori i ucenici

Jezik: Srpski

Broj sati: 2 sata
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Rezime: Govorice se o uopstenju pojma karaktetisticne funkcije kojim se dolazi do rasplinutih (fuzzy)
skupova i rasplinutih relacija, o osnovnim osobinama, nivo-skupovima, operacijama kojima se uopstavaju
konstrukcije skupova,vezi sa klasicnim matematickim oblastima i znacaju rasplinutih skupova u matematici.

Rasplinuti skupovi u nastavi ll
Applications of fuzzy sets and fuzzy relations in contemporary technology (fuzzy controllers in
washing machines, videocameras, etc.)
Predavac: Andreja Tepavcevi¢, PhD, Profesor fakulteta
Slusaoci: Profesori i uenici
Jezik: Srpski
Broj sati: 2 sata
Rezime: Govorice se o fazi logici i njenom matematickom i filozofskom znacaju. Izlozice se osnovne primene
rasplinutih skupova u raznim konkretnim delatnostima. Na taj nacin nastavnici, pa zatim ucenici, dobijaju
uvid u nacin na koji se jednostavni matematicki pojmovi uopstavaju na osnovu proirode ljudskog misljenja,

a zatim neposredno primenjuju u savremenoj tehnologiji (na pr. fazi kontroleri u ves-masinama i
videokamerama).

Matematicko modeliranje i simulacija u nastavi matematike
Mathemaical modeling and simulation in teaching mathematics
Predavac: Arpad Takaci, PhD, Profesor
Slusaoci: Profesori i ucenici
Jezik: Srpski
Broj sati: 2 sata
Rezime: Matematicki modeli: Lorencov model vremena, modeli epidemije,
modeli populacione dinamike (lovac-Zrtva, populacije u takmicenju),
katapultiranje pilota, matematico klatno, odskakanje lopte.

Matematicke osnove relacionih baza podataka
Data basis approach in high school
Predavac: Srdan Skrbi¢, PhD, Docent

Slusaoci: Profesori i ucenici
Jezik: Srpski
Broj sati: 2 sata

Rezime: Modeli relacionih baza podataka su zasnovani su relacionoj algebri, Sije ¢ée matematicke osnove
biti prilagodene srednjoskolskom gradivu.

Nastava statitistike

Didactical approach of the teaching statistic in high school
Predavaé: Danijela Rajter Ciri¢, PhD, vanredni profesor

Slusaoci: Profesori i u€enici
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Jezik: Srpski
Broj sati: 2 sata

Rezime: Metodicka obrada statistike u srednjim Skolama, razli¢iti metodicki
pristupi.
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