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Programme name

Mathematics in Engineering

Independent higher education institution where the
programme is being executed

University of Novi Sad

Higher education institution where the programme is
being executed

Faculty of Technical Sciences

Educational-scientific/educational-art field

Interdisciplinary

Scientific, proffesional or art field

Applied Mathematics: Technical Sciences; Mathematical
Sciences

Type of studies

Doctoral Academic Studies

Study scope, expressed in ECTS

180

Academic degree, abbreviation

Doctor of Science - Applied Mathematics,
Ph.D.App.Math.

Study length

3

Programme implementation starting year

2005

Future course implementation starting year (for new
programme)

Number of students attending this programme

19

Planned number of students to be enrolled in this
programme

60

Programme approval date (state the approval
issuer)

14.11.2012 - Science Education Council
29.11.2012 - University of Novi Sad Senate

Programme language

Serbian, English

Programme accreditation year

2008

Web address containing programme information

http://www.ftn.uns.ac.rs

Datum: 18.12.2012
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Standard 00. Higher Education Institution Competence for the Implementation of PhD Studies

The Faculty is fully prepared in terms of academic staff, classroom capacity and other facilities for
administering doctoral studies in all the fields studied at the Faculty based on the indicators related to
scientific and research work. The Faculty has a short-term and long-term plan and is accredited as a
scientific and research institution, as required by law.

The ability of the Faculty to administer doctoral studies can be indicated by the following criteria:

«the number of Ph.D. and Master theses defended at the higher education institution which are in the area
for which the study programme is accredited, in terms of the ratio of the doctoral and master theses and
the number of students who have graduated from the programme and the number of professors.

the ratio between the number of professors and the number of professors involved in scientific and
research projects.

the ratio between publications in the Ministry of Science acclaimed international journals in the last 10
years and the number of professors.

scooperation with institutions in the country and abroad

the Faculty employs a number of tenured teachers who have acted as doctoral dissertation supervisors.
The capability of the Faculty to administer doctoral studies is obvious from the references which are
enclosed with the accreditation material.

Datum: 18.12.2012 Strana 3
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Standard 01. Programme Structure

The name of the Doctoral Study Programme is Mathematics in Engineering. The acquired academic
degree is Doctor of Science — Applied Mathematics (PhD). The outcome of the learning process is the
knowledge which enables students to become capable of independent scientific research.

Doctoral academic studies in Mathematics in Engineering last three years and are worth at least 180
ECTS, of which 90 ECTS are obtained through passing subject examinations, 30 ECTS through passing
theoretical basses of Doctoral dissertation and the remaining 60 ECTS are obtained by developing and
defending a Doctoral dissertation. Doctoral studies cannot last longer than 10 years. Doctoral studies at
one study programme last at least three years (6 semesters), and not longer than 10 academic years.
Research study on Theoretical Bases of Doctoral Dissertation is a qualifying examination for the
preparation of a doctoral dissertation in which students demonstrate that they have mastered the
necessary theoretical knowledge in the scientific areas of interest.

A student’s research interest is profiled by selecting courses which will be studied and taken so as to
contribute to the thorough knowledge and understanding of the area (topic) of the doctoral dissertation.
Optional subjects are selected from the group of proposed subjects at the study programme, but the
students also have the opportunity to choose, with the consent of the mentor (supervisor), a number of
subjects from the set of subjects for Doctoral Studies at Faculty of Technical Sciences, University of Novi
Sad, or any other university in the country or abroad. In that case the prerequisites prescribed for attending
the selected course have to be fulfilled.

Teaching activity for the subjects (compulsory or optional) is group or individual (mentoring) activity. Group
classes are organized for subjects chosen by five or more students or if this type of teaching is necessary
due to the nature (character) of the subject. The decision on the type of instruction and optional subjects to
be taught is made by the Head of Doctoral Studies following the suggestion of the Committee for Quality
Assurance of the study programme (study module).

Datum: 18.12.2012 Strana 4
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Standard 02. Programme Objectives

The purpose of the Study Programme is education of students capable of high standard and independent
scientific research in accordance with the needs of society. On the other hand, educating staff trained to
critically evaluate research work and independently carry out original and scientifically relevant research
facilitates the development of new technologies and procedures that contribute to the overall development
of the society. In addition, the purpose of this Doctoral Study Programme is a contribution to the national
science as well.

The study programme of Doctoral Studies in Mathematics in Engineering is designed to provide the
acquisition of skills that are socially justified and useful. The Faculty of Technical Sciences has defined its
tasks and goals for educating highly competent personnel in the field of technology and the purpose of the
study programme in Mathematics in Engineering is completely in accordance with the objectives and goals
of the Faculty of Technical Sciences.

Datum: 18.12.2012 Strana 5
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Standard 03. Programme Goals

The objective of the study program is to develop the student’s scientific competencies and academic skills
in the field of Mathematics in Engineering. This, among other things, includes the development of creative
abilities in solving problems and the ability of critical thinking, the development of teamwork skills and the
mastery of specific practical skills necessary to perform the profession.

The objective of the study program is to educate an expert who has sufficient extended knowledge
consistent with the contemporary trends in the development of world science.

One of the specific objectives, which is in accordance with aims of educating experts at the Faculty of
Technical Sciences, is to develop the students™ awareness of the need for personal contribution to the
development of society in general and environmental protection. The objective of the study program is
also the education of experts in the field of teamwork, as well as developing the capacity to communicate
and present one’s original results to the scholarly community.

Datum: 18.12.2012 Strana 6
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Standard 04. Graduates' Competencies

PhD graduates of the academic study programme in Mathematics in Engineering are competent to conduct
research and solve problems in real life practice activities. The competencies include, above all, the
development of critical thinking skills, problem analysis capabilities, solution synthesis, predicting the
behaviour of the selected solution with a clear representation of its advantages and disadvantages.
Qualifications that indicate the completion of doctoral academic studies are gained by the students:

who have demonstrated systematic knowledge and understanding in the field of mathematics in
engineering that complements the knowledge gained in graduate academic studies, being the basis for
developing critical thinking and application of knowledge;

*who have mastered the skills and methods of research in the field of mathematics in engineering;

*who have shown the ability of making concepts, design and application;

*who have shown the ability to adapt the research process with the necessary level of academic integrity;
*who have performed original research and work, extending the boundaries of knowledge, which is verified
by publishing papers in the appropriate scientific journal and by the references at the national and
international levels;

*who are capable of critical analysis, evaluation and synthesis of new and complex ideas;

*who are capable of transferring knowledge and ideas to their colleagues, wider academic community and
society in general

who are capable of promoting technological, social and cultural progress in the academic and
professional environment

The PhD programme allows students to gain the knowledge, skills, abilities and competencies to :
sindependently solve practical and theoretical problems and organize and realize developing activities and
research;

*be involved in international scientific projects

*be able to implement the development of new technologies and procedures in their professional fields and
to understand and use most recent scientific knowledge;

«think critically, work creatively and independently;

srespect the code of ethics and principles of good scientific practice;

*be capable to present scientific research results at scientific conferences and publish in scientific journals,
verifying them through patents and new technical solutions;

contribute to the development of their scientific disciplines and science in general.

After the study programme completion, the student obtains the following subject-specific competences:
*thorough knowledge and understanding of the disciplines that are the subject of their involvement;

«ability to solve problems using scientific methods and procedures;

+linking basic knowledge in various fields and their application;

«ability to follow modern developments in their professional field;

*necessary skills and agility in applying their knowledge in the field of mathematics in engineering;
*mastery in the use of information and communication technologies.

The students are capable of designing, organizing and controlling the production process. During their
education the students acquire the abilities to independently conduct experiments, statistically analyse their
results as well as to define and come to the suitable conclusions.

PhD graduates of Mathematics in Engineering programme acquire the knowledge of how to economically
use natural resources in accordance with sustainable development principles.

Particular attention is given to the development of team work skills and the development of professional
ethics.

The acquired competence is also verified by scientific papers. Before obtaining the Graduate Diploma a
candidate is expected to publish (or to have accepted for publication) at least one paper at the SCI journal
list.

Datum: 18.12.2012 Strana 7



\1,&5 S]‘L, UNIVERSITY OF NOVI SAD

ﬁ FACULTY OF TECHNICAL SCIENCES 21000 NOVI SAD, TRG DOSITEJA OBRADOVICA 6

?%aw%g Study Programme Accreditation - PhD Studies
MNT‘E— DOCTORAL ACADEMIC STUDIES Mathematics in Engineering

Standard 05. Curriculum

The curriculum of the Doctoral Academic Study Programme in Mathematics in Engineering is designed to
meet the set goals. The structure of the study programme enables the students to choose optional courses
which will be worth at least 70% of ECTS credits.

During the course of the doctoral academic studies students are encouraged to specialize in the specific
field of study they are most interested in. Through optional courses they are able to take further interest in
the scientific and research areas studied during the course of their graduate academic studies.

All courses last one semester and are worth a certain number of ECTS credits, one credit comprising
approximately 30 hours of a student’s activity.

The curriculum defines every course of the study programme stating the following: course name, type of
course, year and semester when the course is lectured, the number of ECTS credits, the name of the
lecturer, the course objective with the expected outcome, the knowledge and competences the student will
acquire, the prerequisites for taking the course, the course content, the recommended literature, the
methods of lecturing, the knowledge tests and evaluation. Each course is designed in such a way that
approximately half of the classes are conducted through lectures and the other half is given to study and
research work. Study and research work is independent form of research work conducted by doctoral
students in the chosen field and defined in coordination with the course professor.

The study programme is created in accordance with the European standards concerning the enrolment
requirements, the duration of studies, the terms of enrolling into the next year of studies, the acquisition of
a diploma and the mode of study.

The curriculum enables students to attend 7 courses during the first three semesters.

During the first semester one compulsory courses (Methods of Scientific Research) and two optional
course are taught.

During the second and third semesters (each containing two optional courses) students elect optional
courses after consulting their co-mentor, one being available to every student of the doctoral studies.
These courses are a part of the main preparation for research work. Generally they can be followed also by
other forms of improvement: participation in conferences, summer schools, workshops, as a result of
independent research for which the student is specially educated.

The fourth semester is planned for theoretical and methodological preparations for elaboration of doctoral
studies(Research study on Theoretical Bases of Doctoral Dissertation is a qualifying examination for the
preparation of a doctoral dissertation in which students demonstrate that they have mastered the
necessary theoretical knowledge in the scientific areas of interest) worth 30 ECTS credits which are taken
in the form of an exam. Doctoral dissertation is an independent scientific work created during doctoral
studies. The procedure of application, elaboration and defending of doctoral dissertations defined by
special General act of the Faculty. (Procedure for application, elaboration and defending of doctoral
studies). The right to take exam in Theoretical Bases in Doctoral Studies has a students who enrolled at
the second year and passed all exams defined by study programme. After passing Theoretical Bases, the
candidate is ready for elaboration and defending of doctoral dissertation, which he works on during the fifth
and sixth semester and is 60 ECTS credits.

It is determined by the study programme that 50% of ECTS credits is reserved for preparation and
elaboration of doctoral dissertation and that the number of ECTS credits for the doctoral dissertation is part
of total number of ECTS credits necessary for the completion of doctoral studies.

Datum: 18.12.2012 Strana 8
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Table 5.2 Course specification

Course:

Course id: DZ001 Scientific Research Method
Number of ECTS: 5

Teachers: Atanackovi¢ M. Teodor, Foli¢ J. Radomir

Course status: Mandatory

Number of active teaching classes (weekly)

Lectures: Practical classes: Other teaching types:

Study research work:

Other classes:

0 0 0 3

0

Precondition courses None

1. Educational goal:

To enable students for successful writing of scientific papers and doctoral dissertations.

2. Educational outcomes (acquired knowledge):

- Ability of understanding varius scientific metods witch was used in scientific literature
- Ability of successful managing in proffesonal literature

- Ability of successful writing of scientific paper in area of of interests

- Ability of successful creating and ending of doctoral dissertation

3. Course content/structure:

Definition of science. Development of science through history.
Scientific methodology.

General and special scientific methods.

Structure of a scientific paper. Types of scientific results.
Writing and publishing scientific papers.

Writing the doctoral dissertation.

Evaluating scientific results.

4. Teaching methods:

Lectures. Consultations with students. Seminar paper.

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam

Mandatory| Points

Project Yes 30.00 [Oral part of the exam

Yes 70.00

Literature

Ord. Author Title

Publisher

Year

1,| Karl Poper Logika naucnog otkri¢a

Nolit, Beograd

1973

Datum: 18.12.2012
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Table 5.2 Course specification

Course: . . . .

Selected Chapters in Telecommunications and Signal

Course id: DAU001 Processing

Number of ECTS: 13

Teachers: Senk I. Vojin, Temerinac R. Miodrag

Course status: Elective

Number of active teaching classes (weekly)

Lectures: Practical classes: Other teaching types: Study research work: Other classes:
5 0 0 4 0

Precondition courses None

1. Educational goal:

To grasp the principles on which modern communication systems are built.

2. Educational outcomes (acquired knowledge):

Student will have gained knowledge of modern communication systems and the ability of their analysis and synthesis.

3. Course content/structure:

Modulations. Information., compression, protection of information from problems in transmission. Contemporary communication systems.
Part of the course is in the form of independent research and study in the area of telecommunications and signal processing.
Research and study work is based on primary scientific sources, organization and conduction of research experiments.

4. Teaching methods:

Lectures. Consultations. Research and study work

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Homework Yes 10.00 [Oral part of the exam Yes 50.00
Project defence Yes 40.00

Literature
Ord. Author Title Publisher Year
1, mgmzz M. Cover, Joy A. Elements of Information Theory Wiley-Interscience 1991

Datum: 18.12.2012 Strana 10
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Table 5.2 Course specification

Course:

Course id- DAUO14 Selected Topics in Computing

Number of ECTS: 13

Teachers: Konjovi¢ D. Zora, Popovi¢ V. Miroslav, Hajdukovi¢ P. Miroslav, Vidakovi¢ P. Milan, PeriSi¢ R. Branko
Course status: Elective

Number of active teaching classes (weekly)

Lectures: Practical classes: Other teaching types: Study research work: Other classes:
5 0 0 4 0

Precondition courses None

1. Educational goal:

Acquiring advanced knowledge in the selected areas related to computer software.

2. Educational outcomes (acquired knowledge):

The students will have been able to critically analyze the existing solutions and synthesize original solutions in the selected areas related
to computer software.

3. Course content/structure:

Theoretical foundations of the selected areas related to computing. Technological foundations of the selected chapters in computing.
Independent research and study in the area of computing.

4. Teaching methods:

Forms of teaching include: lectures, practical work on computers, developing projects, as well as consultations. During the lecture classes
the content of the course is presented using the necessary didactic materials and stimulating the active participation through presentation
of the assigned materials. The practical component is covered through computer work. The student is obliged to dvelop an independent
project.

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Project Yes 50.00 |Oral part of the exam Yes 50.00
Literature
Ord. Author Title Publisher Year
1,| Nije primenljivo Odabrani naucni radovi uz predmetne oblasti razliciti izdavaci 2012

Datum: 18.12.2012 Strana 11
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Table 5.2 Course specification

Course:
Course id: DZO1M Selected Chapters in Mathematics
Number of ECTS: 12

Adzi¢ Z. Nevenka, Doroslovacki D. Rade, Gilezan K. Silvia, Grbi¢ P. Tatjana, Kosti¢ Z. Marko,
Teachers: Kovacevi¢ M. llija, Mihailovi¢ P. Biljana, Pantovi¢ B. Jovanka, Pilipovi¢ R. Stevan, Rajkovi¢ R. Milan,
Ralevi¢ M. Neboj$a, Sladoje Mati¢ |. Natasa, Stojakovi¢ M. Mila, Teofanov D. Ljiljana, Uzelac S. Zorica

Course status: Elective

Number of active teaching classes (weekly)

Lectures: Practical classes: Other teaching types: Study research work: Other classes:
5 0 0 3 0
Precondition courses None

1. Educational goal:

To acquire knowledge which can be used in professional subjects and practical work, develop and solve mathematical models for
engineering courses using the knowledge gained through selected chapters in mathematics.

2. Educational outcomes (acquired knowledge):

Student will have been competent enough to develop and solve mathematical models in further professional education.

3. Course content/structure:

Student can choose in consultation with programme supervisor, one of the suggested modules: 1. Numerical Mathematics, 2.
Optimization. 3. Pattern Recognition. 4. Partial Differential Equations, 5. Nonlinear Equations. 6. Computational geometry. 7. Elements of
Functional Analysis. 8. Combinatorics. 9. Graph Theory.10.Operational Research- Linear Programming. 11. Probability 12. Statistics
.13.Stochastic Processes. 14. Vector analysis. 15. Complex Analysis. 16. Linear Algebra. 17. Differential and Difference Equations. 18.
Euclidean and Non-Euclidean Geometry. 19. Fractional Calculus,Differential Equations . 20. Operational Research-Quiuing theory. 21.
Logic in Computing. 22. Discrete Mathematics. 23. Higher order Logic. 24. Theory of Mobile Processes. 25. Numerical Methods of Linear
Algebra. 26. Fuzzy Sets. 27. Economic and Financial Mathematics. 28. Groups and Algebras Li. 29. Formal Languages and Automata
Theory. 30. Process Algebras. 31. History of Mathematics. Part of the course is in the form of independent research and study in the field
of mathematics. Study and research work is based on primary scientific sources, organization and conduction of experiments and
statistical data analysis, numerical simulations, and possible paper in the field of mathematics.

4. Teaching methods:

Lectures. (The student can choose in consultation with supervisor, one or more modules depending on module scope). Consultations.
Lectures are organized in combined form. The presentation of the theoretical part is followed by the corresponding examples which
contribute to better understanding of the theoretical part. In addition to lectures there are regular consultations. Through research and
study work the student will, on the bases of scientific journals and other relevant literature that has been studied independently, develop
further understanding of the material covered in lectures. Working with the course teacher the student develops the ability to
independently work on a scientific paper.

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Term paper Yes 50.00 [Oral part of the exam Yes 50.00
Literature
Ord. Author Title Publisher Year
1, | Alexander Mood,... Introduction to the theory of statistics McGraw Hill 2005
2,| Athanasios Papoulis Probability, random variables and stochastic McGraw Hill 2002
processes
3,| I. Kovacevi¢, N. Ralevi¢ Funkcionalna analiza FT[\l (e(.j|c';ua tehmcke nauke- 2004
udzbenici), Novi Sad
4,| N.Ralevi¢,l.Kovacevi¢ Zbirka reSenih zadataka iz Funkcionalne analize FT[\l (e(.j|c';ua tehnlcke nauke- 2004
udzbenici), Novi Sad
5,| M.Stojakovi¢ Slucajni procesi FTN, Novi Sad 1999
6,| V.Jevremovié¢,J.Malisi¢ Statisticke metode u metorologiji i inZenjerstvu Savezni hidrometoroloski 2002
zavod, Beograd
7,| Zeidler E. Nonlinear Functional Analysis and Aplications Springer-Verlag, New York- 1985

Berlin-Heidelberg-Tokyo
8,| Zlobec S., Petri¢ J Nelinearno programiranje Naucna knjiga, Beograd 1989
Cambridge University Press,

9, | Dauxois, M. Peyrard Physics of Solitons Cambridge. New York 2006
10,| Saaty, T.L Modern Nonlinear Equations eg;/ker Publications, Inc., New 1981
11, | N. Ralevi¢, S.Medi¢ Matematika 1 - drugi deo FTN, Novi Sad 2002
12, Heinz-Otto Peitgen, H. Chaos and Fractals Springer Verlag, New York 2004

Juergens, D. Saupe
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Literature
Ord. Author Title Publisher Year
13, | Mileva Prvanovi¢ Osnovi geometrije Gradevinska knjiga, Beograd 1990
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Table 5.2 Course specification
Course:
Course id: DZO1E Selected Chapters in Physics

Number of ECTS: 12

Budinski-Petkovi¢ M. Ljuba, Kozmidis-Luburi¢ F. Uranija, Kozmidis-Petrovi¢ F. Ana, Satari¢ V. Miljko,

Teachers: Vuginié-Vasic T. Milica

Course status: Elective

Number of active teaching classes (weekly)

Lectures:

Practical classes:

Other teaching types:

Study research work:

Other classes:

5

0

0

3

0

Precondition courses None

1. Educational goal:

To acquire the knowledge of physics which is applied in modern engineering.

2. Educational outcomes (acquired knowledge):

The students will have acquired the knowledge which enables them to develop models for solving problems in practical professional work
as well as evolvement in science and research work in the corresponding areas.

3. Course content/structure:

Student can choose in consultation with programme supervisor, one of the suggested modules: 1. Lasers, their applications in
engineering, 2. Quantum tunnelling effect and applications, 3. Quantum dots, wires and tubes, Applications in nanotechnologies, 4. New
materials, amorphous materials, spin glass, 5. Natural and artificial polymers and their application in nanotechnologies, 6. Numerical
method of statistics physics, random number generator. Monte Carlo simulation.

4. Teaching methods:

Lectures. (The student can choose in consultation with co-mentor, one or more modules depending on module scope). Consultations.
Lectures are organized in combined form. The presentation of the theoretical part is followed by the corresponding examples. In addition
to lectures there are regular consultations. Through research and study work the student will, on the bases of scientific journals and
other relevant literature that has been studied independently, develop further understanding of the material covered in lectures. Working
with the course teacher the student develops the ability to independently work on a scientific paper.

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Term paper Yes 50.00 [Oral part of the exam Yes 50.00
Literature
Ord. Author Title Publisher Year
1,| K. Binder, D.W. Heermann Monte Carlo Simulation in Statistical Physics Springer-Verlag 1988
Datum: 18.12.2012 Strana 14
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Table 5.2 Course specification

Course:

Course id: DE110 Stochastic Processes in Telecommunications
Number of ECTS: 13

Teachers: Baji¢ D. Dragana, Trpovski V. Zeljen

Course status: Elective

Number of active teaching classes (weekly)

Lectures: Practical classes: Other teaching types: Study research work: Other classes:
5 0 0 4 0

Precondition courses None

1. Educational goal:

Additional knowledge on mathematical methods in telecommunications.

2. Educational outcomes (acquired knowledge):

Enabling candidates for individual and creative solving of the problem-type tasks based on stochastic processes.

3. Course content/structure:

Introduction: field of probability, random variables, conditional probability, moments, distribution, characteristic functions. Concepts of
stochastic convergence and limit theorems. Bernoulli processes. Stationarity and ergodicity. Poisson processes: superposition,
decomposition, composite, non-stationary. Renewable processes. Markov processes.

Part of the course is conducted through individual research and study work in the field of stochastic processes in telecommunications.

The study and research work is based on active study of primary scientific sources, organization and performance of experiments and
statistic data processing, numerical simulations, and writing a paper in the narrow scientific area within the topic of the Doctoral
dissertation.

4. Teaching methods:

Lectures. Study and research.

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Project defence Yes 50.00 [Oral part of the exam Yes 50.00
Literature
Ord. Author Title Publisher Year
1,| Papoutis E:gg:f;lgg, random variables and stochastic Willey 1989

Datum: 18.12.2012 Strana 15
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Table 5.2 Course specification

Course:

Course id- DMUTO1 Fundamentals of Cryptography

Number of ECTS: 13

Teacher: Mihaljevi¢ J. Miodrag

Course status: Elective

Number of active teaching classes (weekly)

Lectures: Practical classes: Other teaching types: Study research work: Other classes:
5 0 0 4 0

Precondition courses None

1. Educational goal:

a) Mastering the basics of cryptology (a mathematical discipline which develops the techniques for providing protection and security of
information and information systems) by learning about the primary methods and results of cryptology. b) Providing the basis for research
work in the field of cryptology.

2. Educational outcomes (acquired knowledge):

Fundamental courses in mathematics.

3. Course content/structure:

1) Introduction to cryptology 2) Symmetric cryptography 3) Information protection based on symmetric key cryptography 4) Cryptographic
hash function and authentification code 5) Pseudorandom permutations and block cipher algorithms 6) Symmetric key management 7)
asymmetric cryptography 8) Information protection based on asymmetric key cryptography 9) Asymmetric key management 10) Digital
signature.

4. Teaching methods:

Consultations and lectures.

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Term paper Yes 50.00 [Oral part of the exam Yes 50.00
Literature
Ord. Author Title Publisher Year

Chapman&Hall/CRC, Boca

1,] J. Katz and Y. Lindell Introduction to Modern Cryptpgraphy Raton. FL. USA 2008
A. Menezes, P.C. van . CRC Press, Boca Raton, FL,
2, Oorschot and S. Vanstone Appllied Cryptography USA 2001

Datum: 18.12.2012 Strana 16
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Table 5.2 Course specification

Course:

Course id: DE106 Reliability of Power Systems

Number of ECTS: 13

Teacher: Nimrihter D. Miroslav

Course status: Elective

Number of active teaching classes (weekly)

Lectures: Practical classes: Other teaching types: Study research work: Other classes:
5 0 0 4 0

Precondition courses None

1. Educational goal:

The main objective of the course is to acquire knowledge on the principles of planning development and maintenance of power, transfer
and distribution companies, from the point of work in states with failures. Planning implies the analysis on the influence of elements and
system in general onto the damages due to failure, as well as element and system management.

2. Educational outcomes (acquired knowledge):

Knowledge on the conditions for failure and their analysis within production, transfer and distribution companies. Knowledge on the
methods and tools for modelling system behaviour in states with and without failure. Knowledge on the manners of managing financial
means with the objective of the optimal selection of additional production, transfer and distribution capacities. Knowledge on the
procedures for property management.

3. Course content/structure:

Stochastic process. Reliability of elements. Outages and scheduled maintenance. Managing economic and non-economic risks.
Generation system model. Line reliability modelling, plant reliability. Reliability of the power systems. Reliability of distributions systems.
Improvement of distribution network reliability. Fault passage indicators. Remote signalization and control. Techno-economical analysis.
Outage costs. Estimation of outage costs of different types of customers. Selecting optimal level of reliability.

Part of the course is conducted through individual research and study work in the field of reliability of power systems.

The study and research work is based on active study of primary scientific sources, organization and performance of experiments and
statistic data processing, numerical simulations, and writing a paper in the narrow scientific area within the topic of the Doctoral
dissertation.

4. Teaching methods:

Lectures. Study and research.

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Exercise attendance Yes 5.00 [Oral part of the exam Yes 70.00
Lecture attendance Yes 5.00
Term paper Yes 20.00
Literature
Ord. Author Title Publisher Year
1,| R.Bilinton, R.N.Allan Reliability Evaluation of Power Systems Pitman Press 1984
2, | Wenyuan Li Risk Assessment qf Pgwer Systems-Models, IEEE PRESS 2005
Methods, and Applications
. . Izabrani naucni €lanci iz oblasti analize, prognoze i
3, | Razni autori XXX

upravljanja pouzdanoscu.

Datum: 18.12.2012 Strana 17



NS STy,

Je,
gé‘f-%%

ANTE

UNIVERSITY OF NOVI SAD
FACULTY OF TECHNICAL SCIENCES 21000 NOVI SAD, TRG DOSITEJA OBRADOVICA 6

Study Programme Accreditation - PhD Studies

DOCTORAL ACADEMIC STUDIES

Mathematics in Engineering

Table 5.2 Course specification

Course:

Course id: DRNIOA Selected Topics in Computer Programming
Number of ECTS: 13

Teachers: Malbaski T. DuSan, Kupusinac D. Aleksandar, Mernik R. Marjan, Popov B. Srdan
Course status: Elective

Number of active teaching classes (weekly)

Lectures:

Practical classes:

Other teaching types:

Study research work:

Other classes:

5

0

0

4

0

Precondition courses None

1. Educational goal:

Acquisition of deep knowledge of contemporary theories of programming and related technologies.

2. Educational outcomes (acquired knowledge):

Understanding modern theory of programming and training for the application of acquired knowledge in the development of software
systems.

3. Course content/structure:

Modern theory of programming. Selected programming paradigm. Technology and development tools to support modern computer
programming paradigms.

Part of the teaching on the subject is done through independent research and study work in the field of computer programming.

Research and study work includes active monitoring of primary scientific sources, possibly writing a paper on computer programming.

4. Teaching methods:

Forms of teaching activities are lectures, practical work on the computer, construction projects, and consultations. Using necessary
teaching resources during the lectures, subject matter is presented to students by stimulating their active participation as they are required
to explain the contents of which they are assigned. The practical part is mastered by students™ work on computer. Students are obliged to
do the project alone.

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory [ Points
Project defence Yes 60.00 |Oral part of the exam Yes 40.00
Literature
Ord. Author Title Publisher Year
1,| Razliciti autori Monogrqfsk(_e publikacije i nau¢ni radovi iz teorije 2007
programiranja
Datum: 18.12.2012 Strana 18



“AS Srb UNIVERSITY OF NOVI SAD
P ﬁ %‘% FACULTY OF TECHNICAL SCIENCES 21000 NOVI SAD, TRG DOSITEJA OBRADOVICA 6
2Ty

(g
7, (%:f Study Programme Accreditation - PhD Studies

F 4NT‘E— : DOCTORAL ACADEMIC STUDIES Mathematics in Engineering
Table 5.2 Course specification
Course:
Course id: DE107 Decision-Making and Optimization
Number of ECTS: 13
Teacher: Kati¢ A. Nenad
Course status: Elective
Number of active teaching classes (weekly)
Lectures: Practical classes: Other teaching types: Study research work: Other classes:
5 0 0 4 0
Precondition courses None

1. Educational goal:

Acquiring fundamental knowledge on economic decision-making and economic optimization of distribution network power networks.

2. Educational outcomes (acquired knowledge):

Knowledge on the principles of economic decision-making, planning and economic optimization of distribution network power network.

3. Course content/structure:

Overall economy of business and decision-making in power engineering companies. Procurement and consumption of electric power and
tariff system. Consumption costs of power distribution networks. Economic (profit) optimization of distribution network power plants.
Economic load of built electric power facilities. Technical and economic analysis in planning the erection of electric power facilities.
Automation of electric power distribution networks.

Part of the course is conducted through individual research and study work in the field of decision-making and optimization.Study and
research work includes active following of the primary scientific sources, organization and carrying out of experiment and statistical data
processing, numeric simulations, scientific paper writing in the field of the doctoral thesis.

4. Teaching methods:

Lectures or mentor work. Consultation. Study and research work.

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Lecture attendance Yes 10.00 [Oral part of the exam Yes 50.00
Term paper Yes 40.00
Literature
Ord. Author Title Publisher Year
1,| grupa autora Zakon o energetici g:%izizem glasnik Republike 2011
2,| N.Kati¢ Ekonomski metodi u elektroenergetici skripta 2004
3,| E.Lakervi, E.J.Holmes Electricity Distribution Network Design Peter Peregrinus Ltd.,London | 1989
4, S.Stoft Power System Economics Wiley 2002
5,| D. Kirschen, G. Strbac Power System Economics John Wiley & Sons 2004
6, | N.Kati¢ Elektroprivreda u uslovima slobodnog trzista FTN 2012
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Table 5.2 Course specification

Course:

Course id- DAU003 Selected Chapters in Mechanics

Number of ECTS: 13

Teachers: Atanackovi¢ M. Teodor, Novakovi¢ N. Branislava

Course status: Elective

Number of active teaching classes (weekly)

Lectures: Practical classes: Other teaching types: Study research work: Other classes:
5 0 0 4 0

Precondition courses None

1. Educational goal:

To develop capabilities for independent literature study and active research work in the fields of classic and mechanics of derivatives of
real series. Special attention is given to the optimization problems in elasticity (uni and bimodal) and problems of controlling systems
described by differential equations with real series derivatives.

2. Educational outcomes (acquired knowledge):

Students will have been able to actively follow the scientific literature and do research work in the field of mechanics described by partial
derivative.

3. Course content/structure:

Differential and integral variational principles of mechanics. Derivatives of real series and their application in mechanics. Hamilton's
principle in the case of partial derivatives.

Part of the course is in the form of independent research and study in the area of mechanics..

Research and study work is based on primary scientific sources, numerical simulations and producing a paper in the field of applied
mechanics.

4. Teaching methods:

Lectures. Seminar papers. Consultations. Research and study work.

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Project Yes 30.00 |Oral part of the exam Yes 70.00
Literature
Ord. Author Title Publisher Year
1, B.D. Vu1ar_10wc, T.M. An mtorc_iuctlon to M_oden_w Variational Techniques in Birkhauser, Boston 2004
Atanackovic Mechanics and Engineering
2,| T. M. Atanackovic Stabilty Theory of Elastic Rods World Scientific 1997
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Table 5.2 Course specification

Course:
Course id- DE111 Algorithms for Digital Signal Processing
Number of ECTS: 13
Teachers: Deli¢ D. Vlado, Se¢erov E. Emil
Course status: Elective
Number of active teaching classes (weekly)
Lectures: Practical classes: Other teaching types: Study research work: Other classes:
5 0 0 4 0
Precondition courses None

1. Educational goal:

As a main course for the doctoral studies students whose major choice is digital signal processing, this course has an educational
objective to provide students with all the necessary knowledge on digital signal processing and its application. It is necessary to
consolidate the knowledge from graduate studies regarding digital signals in both time and frequency domains, digital filters and methods
for their design. The objective of the course is to increase and deepen students’ knowledge by introducing them to the advanced
algorithms and applications for digital signal processing. They should get acquainted with the methods for designing optimal filters and
adaptive systems which are increasingly utilized in practice.

2. Educational outcomes (acquired knowledge):

Main algorithms for signal processing in discrete time and the most important transformations of discrete signals, including the algorithms
for the Fast Fourier transformation. Digital filters are introduced via concrete examples, and only then theory is learned and methods for
their design are introduced. Based on the acquired knowledge, students will be able to competently analyse the set problem, select the
appropriate digital filter class and optimal design method, design with the usage of adequate software tools and implement a digital filter
on the general purpose processor or DSP platform. Students will learn to select optimal structures for the realization and to design even
the complex systems for digital signal processing.They will be introduced to the methods for signal spectrum estimation, as well as
adaptive systems. In practical work, they will gain experience with the Matlab DSP Toolbox and Simulink.

3. Course content/structure:

*Practical aspects of A/D and D/A conversion and selection theorems. *Transformations of discrete signals and links between them (ZT,
FTD, DFT). *Fast FT and fast convolution. *Examples of digital FIR and IIR filters and their characteristics. *Main methods for digital filter
design (with the introduction to Matlab DSP Toolbox). *Design methods and the selection of structure for the realization of optimal digital
FIR and IIR filters. *Multirate systems. *Adaptive systems. *Frequency spectrum estimation (with the introduction to Matlab Simulink).
*Part of the course is conducted through individual research and study work in the field of algorithms for digital signal processing. The
study and research work is based on active study of primary scientific sources, organization and performance of experiments and statistic
data processing, numerical simulations, and writing a paper in the narrow scientific area within the topic of the Doctoral dissertation.

4. Teaching methods:

Teaching is the combination of lectures and tutorials. Individual students™ work is supported by the web portal of the Chair for
Telecommunications and Signal Processing. There, they can find PowerPoint presentations from lectures in .pdf format, as well as certain
on-line exercises intended for individual work and homework elaboration. During the tutorials, students are led through the selected
chapters in the Tasks for Digital Signal Processing with the objective of acquiring additional knowledge to the one from their graduate
studies. At the Laboratory for Digital Signal Processing at the Faculty, students obtain practical experience in the work with software tools
for digital signal processing and with the development systems for DSP where they perform the implementation of the DSP algorithm.
Some of the obtained knowledge is tested during the semester in the form of elaborating short design tasks and homework. During the
final examination, the entire knowledge from the course is e

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Homework Yes 5.00 |Written part of the exam - tasks and theory Yes 50.00
Homework Yes 5.00
Homework Yes 5.00
Homework Yes 5.00
Project Yes 30.00

Literature
Ord. Author Title Publisher Year
1,| 4. Proakis and D. Manolakis | D'9ital Signal Processing — Principles, Algorithms, | o oo ) 1996
Applications
2,| E. Ifeachor and B. Jervis Digital Signal Processing — A Practical Approach Prentice Hall 1993
3| s. Mitra Digital Signal Processing, A Computer-Based McGraw-Hill 2002
Approach
4, | Miodrag Popovi¢ "Digitalna obrada signala” Nauka, Beograd 1994
5, | Milan Secujski, Viado Delié, | .7y o saqataka iz digitalne obrade signala” FTN, Novi Sad 2007
NikSa Jakovljevi¢, Igor Radi¢
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Literature
Ord. Author Title Publisher Year
"PPT prezentacije sa predavanja i on-line vezbe preko
6,| Vlado Deli¢ i dr. Web portala Katedre za telekomunikacije i obradu 2007
signala”
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Table 5.2 Course specification

Course:

Course id: DM401 Selected chapters in Analytical Mechanics
Number of ECTS: 13

Teacher: Kovaci¢ N. Ivana

Course status: Elective

Number of active teaching classes (weekly)

Lectures: Practical classes: Other teaching types: Study research work: Other classes:
5 0 0 4 0

Precondition courses None

1. Educational goal:

Introducing students to classic terms in analytical mechanics.

2. Educational outcomes (acquired knowledge):

Ability to solve problems in the field of mechanical systems movement with analytical mechanics methods.

3. Course content/structure:

Dynamic connections classification. Movement classification. Lagrange izochrone variation. Generalization — non izochrone variation.
Zurdenov, Gaussian and Manzzeron-Deleano variation. Lagrange-Dalamber principle of analytical mechanics. Lagrange equation of
movement with nondetermined multiplicators. The connection between Lagrange — Dalamber principles and variational calculation.
Hamilton variational principle of mechanics. Natural and forced two-point bourder conditions. Examples of formulating technical problems
of dynamics by variational Hamilton principle.Hamilton canonian equations of analytical dynamics. Cannon transformations. Integration
methods of cannon equations. Hamilton-Jacobi differential equation. Jacobi theoreme. First movement integral. Noether theorem. This
program depends on candidate’s previous knowledge and can be adjusted to it.

4. Teaching methods:

Lectures. Mentor work.

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Term paper Yes 40.00 |Oral part of the exam Yes 60.00
Literature
Ord. Author Title Publisher Year
1,] A. L. Lurije Analiti¢eskaja mehanika Gos. izd. FML Moskva 1961
2,| E.T. Whittaker Analytical dynamics of particles and rigid bodies Cambridge UP 1970
3,| G. Hamel Theoretische Mechanik Springer Berlin 1949
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Table 5.2 Course specification

Course:

Course id- GDO21 Selected Chapters in Process Modelling in Construction
Number of ECTS: 13

Teacher: Cirovié S. Goran

Course status: Elective

Number of active teaching classes (weekly)

Lectures: Practical classes: Other teaching types: Study research work: Other classes:
5 0 0 4 0

Precondition courses None

1. Educational goal:

To acquire knowledge on methods for modelling building processes (building construction, hydro construction and civil engineering
construction).

2. Educational outcomes (acquired knowledge):

Enabling students to analyse building processes, elaborate models by applying research methods, as well as analyse risk in decision-
making process. The acquired knowledge can be applied in further researches in the field of construction management, as well as in
concrete practical applications.

3. Course content/structure:

Modelling a building process. Research methods (deterministic methods, probabilistic methods, heuristic methods, simulation models,
expert methods). Decision-making process. Decision-making and risks. Risk management. Fuzzy logic in risk management. Neural
networks in risk management.

4. Teaching methods:

Teaching are realized by lectures in the form of presentations of individual method units, as well as n tutorials. Students select a field for a
seminar paper elaborated with consultations with the teacher. The examination covers the entire subject content presented during the
semester and it is taken both in writing and orally. Examination grade comprises lecture attendance, seminar paper grades, written and
oral examination.

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Lecture attendance Yes 5.00 |Written part of the exam - tasks and theory Yes 35.00
Term paper Yes 60.00
Literature
Ord. Author Title Publisher Year
1, | Novakovi¢ V. Kvantitativni metodi u gradevinskom menadZzmentu Izgradnja, Beograd 2002
2 Petri¢, J., Sarenac, L., Kojic, Op“eracpna istrazivanja, Zbirka reSenih zadataka, Univerzitet u Beogradu 1978
Z. Knjiga 1i2
Praséevic 7. Operaglqna}vlstrazwanja u gradevinarstvu — GF Beograd 1992
deterministiCke metode
4, | Opricovi¢ S. ViSekriterijumska optimizacija Naucna knjiga, Beograd 1986
Schaum"s outline
Bronson, R. Theory and Problems of OPERATIONS RESEARCH series.McGraw-Hill.USA 1982
. Schamu"s Outline Series,
6, | Scheid, F. NUMERICAL ANALLYSIS McGRAW-HILL. New York 1982
7 | Wideman. R.M Project and Program RISK MANAGEMENT A Guide | PMI, A Publication of the Pr. 1992
! S to Managing Project Risk and Opportunities Manag. Inst., Penn
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Table 5.2 Course specification

Course:

Course id: DMUTO02 Parallel CompUting

Number of ECTS: 13

Teachers: Davidovi¢ M. Tatjana, Ognjanovi¢ D. Zoran, UroSevic¢ -. Dragan

Course status: Elective

Number of active teaching classes (weekly)

Lectures: Practical classes: Other teaching types: Study research work: Other classes:
5 0 0 4 0

Precondition courses None

1. Educational goal:

Acquiring fundamental theoretical and practical knowledge about parallel computing and taking part in scientific research.

2. Educational outcomes (acquired knowledge):

Knowledge about basic notions and methods of parallel computing. Participating in research work in certain areas which use parallel
computing, chosen by students who work with scientists from the country and abroad.

3. Course content/structure:

Parallel computation models. Parallel systems with shared memory. Parallel systems based on message passing. Programming
languages for parallel computing. MPI (Message Passing Interface) Standard. Parallel algorithm realization for numerical and symbolic
problem solving. Beowulf cluster programming.

4. Teaching methods:

The presentation of the theoretical part of the material during the lecture classes is followed by the corresponding examples which
contribute to the better understanding of the subject matter. The students independently study the suggested literature which they later
discuss with the lecturers at the consultation classes. Through research and study work the student will, on the bases of scientific
journals and other relevant literature that has been studied independently, develop further understanding of the material covered in
lectures. Working with the course teacher the student develops the ability to independently work on a scientific paper.

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Term paper Yes 50.00 [Theoretical part of the exam Yes 50.00
Literature

Ord. Author Title Publisher Year
1,| K. Hwang, D. DeGroot Parallel processing for supercomputers and Al McGraw-Hill 1989
2,| D.P. Brrisekas, J. N. Tsitsiklis zzrti'(')ed's"’;”d distributed computing (numerical Prentice-Hall 1989
3,| G. C. Fox Solving problems on concurrent processors Prentice-Hall 1989
4,| Liu, M. L. Distributed Computing: Principles and Applications Pearson, Addison Wesley 2004
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Table 5.2 Course specification

Course:

Course id: ZD003 Applied Analysis of Physical and Chemical Parameters
Number of ECTS: 13

Teachers: Radoni¢ R. Jelena, Spanik J. Ivan, Turk-Sekulié¢ M. Maja, Vojinovié-Miloradov B. Mirjana

Course status: Elective

Number of active teaching classes (weekly)

Lectures: Practical classes: Other teaching types: Study research work: Other classes:
5 0 0 4 0

Precondition courses None

1. Educational goal:

Improvement of theoretical knowledge, competencies and skills in the field of environmental engineering and detailed theoretical and
applied analysis of key physical and chemical parameters in environmental engineering.

2. Educational outcomes (acquired knowledge):

Acquiring necessary level of knowledge, skills and competencies of multidisciplinary field of environmental engineering with a specific
theoretical and applicative analysis of physical-chemical characteristics, the dominant process in the field of environmental protection.

3. Course content/structure:

Introduction to applied analysis of physical-chemical characteristics and parameters which are dominant in the field of environment
protection. Interface surface phenomena. Chemical and physical adsorption and energy. Absorption. Kinetics of physical-chemical
reactions. Kinetics of photo-chemical reactions Macro-molecules. Biomacromolecules. Nanomolecules. Cluster systems of organic
molecules. Fullerenes, endohedral and egzohedral molecules. Nano phenomena and nano technologies. Supramolecules and
supramolecular systems.

4. Teaching methods:

Lectures, seminars, project task.

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Computer exercise attendance Yes 5.00 |Written part of the exam - tasks and theory Yes 25.00
Laboratory exercise attendance Yes 5.00 |Oral part of the exam Yes 25.00
Lecture attendance Yes 5.00
Project task Yes 15.00
Term paper Yes 20.00

Literature
Ord. Author Title Publisher Year
1,| Jean-Marie Lehn Supramglecular Chemistry: Concepts and Wiley-VCH 1995
Perspecitves
2, | Peter Atkins, Julio De Paula | Atkins" Physical Chemistry Oxford University Press 2006
3,| James | Drever The Geochemistry of Natural Waters Prentice Hall 1982

Datum: 18.12.2012 Strana 26



“AS 5;‘-& UNIVERSITY OF NOVI SAD

a ﬁ %ﬁ:ﬁ FACULTY OF TECHNICAL SCIENCES 21000 NOVI SAD, TRG DOSITEJA OBRADOVICA 6
= ‘
i

(g
7, (%:f Study Programme Accreditation - PhD Studies

F 4NT‘E— : DOCTORAL ACADEMIC STUDIES Mathematics in Engineering

Table 5.2 Course specification

Course:

Course id- DRTO02 Selected Topics in Computer System Architectures
Number of ECTS: 13

Teacher: Kovacevi¢ D. Vladimir

Course status: Elective

Number of active teaching classes (weekly)

Lectures: Practical classes: Other teaching types: Study research work: Other classes:
5 0 0 4 0

Precondition courses None

1. Educational goal:

Mastering facilities in the area of computer systems architecture.

2. Educational outcomes (acquired knowledge):

Mastering facilities in the area of computer systems architecture

3. Course content/structure:

Overview of modern programming tools for the development of digital systems. Overview of modern methods and techniques for the
synthesis of digital systems. Overview of modern environment for testing and verification of possible routes of digital systems. Stating
further research. Defining topics and tasks. Implementation. Experiments. Writing a paper. Review and defense of the paper.

4. Teaching methods:

Classes are held through presenting current and possible new research directions through introductory lectures, the choice of topics and
formulation of the task in cooperation with the mentor, making simulators, laboratory models and prototype solutions, a series of
laboratory experiments in order to collect necessary data, writing a paper, and its review by the subject teacher.

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Project Yes 50.00 |Oral part of the exam Yes 50.00
Literature
Ord. Author Title Publisher Year
1,| grupa autora Odabrani naucni radovi iz predmetne oblasti nema
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Table 5.2 Course specification

Course:

Course id- SDI6 Optimization of the Goods Transportation Process
Number of ECTS: 13

Teachers: Gladovi¢ V. Pavle, Krstanoski -. Nikola, Simeunovi¢ M. Milan

Course status:

Elective

Number of active teaching classes (weekly)

Lectures: Practical classes: Other teaching types: Study research work: Other classes:
5 0 0 4 0
Precondition courses None

1. Educational goal:

Understanding modelling knowledge in procedures of optimization and transportation systems management.

2. Educational outcomes (acquired knowledge):

Application, improvement and development of model for transportation process optimization.

cars exploitation.

3. Course content/structure:

Information systems for tracking and management of transportation. Tracking methods of natural and financial results of working in
transportation process. Transportation processes modelling. Criteria for exploitation effectiveness of freight vehicles. Functional
optimization of freight cars exploitation. Methods of transportation process technological optimization. Economic optimization of freight

4. Teaching methods:

Lectures, audit practice, elaboration of professional paper and presentation.

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Term paper Yes 50.00 [Oral part of the exam Yes 50.00
Literature
Ord. Author Title Publisher Year
1,| Pavle Gladovi¢ Tehnologija drumskog saobracéaja FTN, Novi Sad 2006
2, ggvle Glaquc, Milan Sistemi javnog autotransporta robe FTN, Novi Sad 2004
imeunovi¢
3. | M. Markovié Optimizacija prevoznog procesa u automobilskom Saobracajni fakultet u 2003
transportu Beogradu
4, C. S. Kuznjecov Upravlenie tehni€eskoj eksploatacijej automobilej Transport, Moskva 1990
5,| H. Wagner Economie des transports Transpres, Berlin 1979
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Table 5.2 Course specification

Course:

Course id- SID04 Current State in the Field

Number of ECTS: 2

Teachers: Atanackovié M. Teodor, Kati¢ A. Vladimir, Kuli¢ J. Filip, Vilotié Z. Dragisa

Course status: Mandatory

Number of active teaching classes (weekly)

Lectures: Practical classes: Other teaching types: Study research work: Other classes:
0 0 0 2 0

Precondition courses None

1. Educational goal:

Introducing students to the current research directions and manners in solving problems from the wider study field.

2. Educational outcomes (acquired knowledge):

Knowledge on the current research directions worldwide in the field, based on lectures by prominent professors from the universities in
Europe or prominent experts from the well-known companies abroad.

3. Course content/structure:

Contemporary topics in the field of research, presented by prominent professors and experts on lectures on invitation. Students select
topics or attend lectures as they wish or as they find the topic interesting.

4. Teaching methods:

Survey on solving contemporary problems by theoretical methods and multimedia presentations.

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Project Yes 30.00 [Oral part of the exam Yes 70.00
Literature
Ord. Author Title Publisher Year
1,| Razni Casopisi sa SCl liste IEEE Publishing, i dr. 2008
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Table 5.2 Course specification

Course:

Course id: DOMO1 Functional Analysis 1

Number of ECTS: 14

Teachers: Kovacevi¢ M. llija, Kosti¢ Z. Marko, Grbi¢ P. Tatjana

Course status: Elective

Number of active teaching classes (weekly)

Lectures: Practical classes: Other teaching types: Study research work: Other classes:
5 0 0 4 0

Precondition courses None

1. Educational goal:

Enabling students to develop abstract thinking and acquire basic knowledge in the field of Functional Analysis (Topological spaces; Metric
spaces, Normed spaces, Hilbert spaces, Measure theory, Lebesgue integral)

2. Educational outcomes (acquired knowledge):

To use the acquired knowledge in further education and to postulate and solve mathematical models from functional analysis in
engineering subjects.

3. Course content/structure:

Theoretical aspects: Fundamentals of topology (Topological spaces; Metric spaces; Functions; Compactness; Connectivity; Complexity;
Fixed point theorems). Normed spaces, L(X,Y) spaces, Hilbert spaces; Fourier analysis of Hilbert spaces. Three basic theorems of
functional analysis. Bounded and linear operators. Spectral theory of bounded operators; Freshoe and Gatto operator inference.
Topologival vector spaces, Lebesgue measure and Lebesgue integral. Study and research work is based on primary scientific sources,
organization and conduction of experiments and statistical data analysis, numerical simulations, and possible paper in the field of
mathematics.

4. Teaching methods:

Lectures. Consultations. Lectures are organized in combined form. The presentation of the theoretical part is followed by the
corresponding examples which contribute to better understanding of the theoretical part. In addition to lectures there are regular
consultations. Through research and study work the student will, on the bases of scientific journals and other relevant literature that has
been studied independently, develop further understanding of the material covered in lectures. Working with the course teacher the
student develops the ability to independently work on a scientific paper.

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Term paper Yes 50.00 [Oral part of the exam Yes 50.00
Literature
Ord. Author Title Publisher Year
1,| .LKovacevi¢,N.Ralevi¢ Funkcionalna analiza FTN (e(.j'(.:”a teh_mcke nauke- 2004
udzbenici), Novi Sad
2,| N.Ralevi¢,|.Kovacevi¢ Zbirka reSenih zadataka iz Funkcionalne analize FTN (e(_jm_:ua teh_mcke nauke- 2004
udzbenici), Novi Sad
Univerzitet u Novom Sadu,
3,| O.Hadzi¢ Fixed Point Theory in Topological Vector Spaces Institut za matematiku ,Novi 1984
Sad
4, S.Kurepa Matematicka analiza Skolska knjiga, Zagreb 1981
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Table 5.2 Course specification

Course:
Course id- DOMO2 Partial Differential Equations
Number of ECTS: 14
Teacher: Ralevi¢ M. NebojSa
Course status: Elective
Number of active teaching classes (weekly)
Lectures: Practical classes: Other teaching types: Study research work: Other classes:
5 0 0 4 0
Precondition courses None

1. Educational goal:

To enable students to think abstractly and acquire knowledge in partial differential equations.

2. Educational outcomes (acquired knowledge):

Acquired knowledge utilized in professional subjects and practical work and designing and solving mathematical models in professional
subjects using acquired knowledge in partial differential equations.

3. Course content/structure:

Theoretical classes (lectures): Partial differential equations PDE (introductory definitions; Couchy-Kovalevska theorem). First grade
equations (characteristics method). Second grade equations (classification; cannonic forms; characteristic multiplicity for higher grade
equations). Couchy’s problem for onedimensional wave equation-integral of energy. Multiple problem for onedimenisonal wave equation
— Furey method. Couchy's problem for equation of heat conducting — maximum principle. Dirichlet and Neuman problem for Laplace
equation — maximum principle. Numeric solving of PDE. Utilization of computers for solving PDE. Sobolev spaces. Equation of
mathematical physics. Schrodinger equation. Euler and Navier-Stokes equations. Part of the teaching is realized through independent
research and study work in the field of mathematics. Research and study work includes active following of primary scientific sources,
organization and conducting experiments and statistical data processing, numeric simulation, possible writing of scientific paper in the
field of mathematics.

4. Teaching methods:

Lectures. Consultations. Lectures are realized by combining theory and practice. Theoretical part is followed by appropriate examples
which lead to clarification of the theoretical part. Apart from lectures and practical classes, consultations are held regularly. Part of subject
content, which represents a logical unity, can be taken as a part of the exam during the teaching process. During lectures (through project
work) it is necessary to prove elementary knowledge of at least one program packages (Maple, Matlab. Mathematica) needed for sloving
PDE. Part of subject content as agreed upon and which makes unity is can be taken orally as a presentation and submitted in written form
as a seminar paper. Oral part of the final exam is eliminatory. Through research and study work, student studies scientific journals and
other relevant literature and individually expands subject content covered in classes. In cooperation with professor, student is enabled for
independent writing of scientifi

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Lecture attendance Yes 5.00 [Theoretical part of the exam Yes 40.00
Project defence Yes 10.00 [Practical part of the exam - tasks Yes 30.00
Term paper Yes 15.00
Literature
Ord. Author Title Publisher Year

Cambridge University Press,

Cambridge, New York 2006

1,| T. Dauxois, M. Peyrard Physics of Solitons

R.K.Dodd, J.C.Eilbeck,

J.D.Gibbon. H.C.Morris Solitons and Nonlinear Wave Equations Academic Press Inc. 1982

3,| P. R. Garabedian Partial Differential Equations Wiley 1964

Univerzitet u Novom Sadu,

4,1 E. Pap Parcijalne diferencijalne jednacine . . 1986
Institut za matematiku

5,| E. Sapiro Geomgtrlc Partial Differential Equations and Image Cambr!dge University Press, 2001
Analysis Cambridge, New York

6,| V.S. Vladimirov Equations of Mathematical Physics Nauka 1980

7,| Z. Rubinstein A Course in Ordinary and PartialDifferential Equations| fgﬁgg:'c Press, New York — 1969

8. | T. Roubicek Nonlinear Partial Differential Equations with Birkhauser 2005

Applications
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Table 5.2 Course specification
Course:
Course id: DOMO3 Operational Research
Number of ECTS: 14
Teacher: Stojakovi¢ M. Mila
Course status: Elective

Number of active teaching classes (weekly)

Lectures: Practical classes: Other teaching types: Study research work: Other classes:
5 0 0 4 0
Precondition courses None

1. Educational goal:

Enabling students to develop abstract thinking and acquire basic knowledge in the field of operational research.

2. Educational outcomes (acquired knowledge):

Ability to use the acquired knowledge in further education in engineering subjects so as to postulate and solve mathematical models from
the field of operational research.

3. Course content/structure:

Markov processes, Birth-death processes, Poisson processes, Queueing theory, Markovian model; Combined arrivals and departures,
Priorities, Series queues, Queues with general distribution, Analysis by imbedded Markov chain. Part of the course is organized in the
form of independent study and research work in the field of mathematics. Study and research work is based on primary scientific sources,
organization and conduction of experiments and statistical data analysis, numerical simulations, and possible paper in the field of
mathematics.

4. Teaching methods:

Lectures. Consultations. The presentation of the theoretical part during the lecture classes is followed by the characteristic examples
which contribute to better understanding of the subject matter. In addition to lectures there are regular consultations. Through research
and study work the student will, on the bases of scientific journals and other relevant literature that has been studied independently,
develop further understanding of the material covered in lectures. Working with the course teacher the student develops the ability to
independently work on a scientific paper.

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Term paper Yes 50.00 [Oral part of the exam Yes 50.00
Literature
Ord. Author Title Publisher Year
1,| Hamdy Taha Operational Research Macmillan Publ.Co., New York | 1988
2,| Svetozar Vukadinovi¢ Sistemi masovnih opsluzivanja Naucna knjiga 1988
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Table 5.2 Course specification

Course:

Course id: DOMO4 Random Processes

Number of ECTS: 14

Teacher: Stojakovi¢ M. Mila

Course status: Elective

Number of active teaching classes (weekly)

Lectures: Practical classes: Other teaching types: Study research work: Other classes:
5 0 0 4 0

Precondition courses None

1. Educational goal:

Enabling students to think abstractly and acquire basic knowledge in the field of random processes.

2. Educational outcomes (acquired knowledge):

Student is enabled to develop and solve mathematical models in the field of random processes in further education and professional
subjects.

3. Course content/structure:

Depending on the chosen area of applied mathematics in engineering, some of the random processes classes will be covered in detailed:
Stationary, Markov, overhauling, Gauss, diffusion, martingale, complex processes, Reversible processes, Decision-making processes,
branching processes, Brown movement.

Part of the teaching is realized through independent research and study work in the field of mathematics. Research and study work
includes active following of primary scientific sources, organization and conducting experiments and statistical data processing, numeric
simulation, possible writing of scientific paper in the field of mathematics.

4. Teaching methods:

Lectures, Consultations. The presentation of the theoretical part is followed by the corresponding examples for easier understanding of
subject content. In addition to lectures there are regular consultations. Through research and study work the student will, on the bases of
scientific journals and other relevant literature that has been studied independently, develop further understanding of the material covered
in lectures. In cooperation with professors, student is enabled to independently write scientific paper.

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Term paper Yes 40.00 [Oral part of the exam Yes 60.00
Literature
Ord. Author Title Publisher Year
1,| Sheldon Ross Probability models Academic Press 1997
2,| Athanasios Papoulis Probability, random variables, stochastic processes McGraw Hill 2002
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Table 5.2 Course specification

Course:

Course id- DOMO5 Semantics of Programming Languages

Number of ECTS: 14

Teachers: Gilezan K. Silvia, Mijajlovi¢ -. Zarko

Course status: Elective

Number of active teaching classes (weekly)

Lectures: Practical classes: Other teaching types: Study research work: Other classes:
5 0 0 4 0

Precondition courses None

1. Educational goal:

Acquiring fundamental knowledge about semantics of programming languages and participating in scientific and research work. .

2. Educational outcomes (acquired knowledge):

Knowledge about fundamental notions and results in the field of semantics of programming languages. Research in the narrow area of
semantics, based on student’s interests and in cooperation with researchers in the country and abroad.

3. Course content/structure:

Denotational semantics. Operational semantics. Axiomatic semantics.

4. Teaching methods:

The presentation of the theoretical part during the lecture classes is followed by the characteristic examples which contribute to better
understanding of the subject matter. The students are expected to individually study the additional literature which they discuss with the
subject teacher at the consultation classes. Through research and study work the student will, on the bases of scientific journals and other
literature, develop further understanding of the material covered in lectures. Working with the course teacher the student develops the
ability to independently work on a scientific paper.

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Term paper Yes 50.00 [Oral part of the exam Yes 50.00
Literature
Ord. Author Title Publisher Year
1,| G. Winskel The Formal Semantics of Programming Languages MIT Press, Boston 1993
2,| R. Amadio, P.-L. Curien Domains of Lambda Calculi Cambridge University Press 1999
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Table 5.2 Course specification
Course:
Course id: DOMOG Logic in Computer Science
Number of ECTS: 14
Teacher: Gilezan K. Silvia
Course status: Elective

Number of active teaching classes (weekly)

Lectures: Practical classes: Other teaching types: Study research work: Other classes:
5 0 0 4 0
Precondition courses None

1. Educational goal:

Acquiring fundamental knowledge in the field of mathematical logic and its application in computing as well as participating in scientific
and research work. .

2. Educational outcomes (acquired knowledge):

Knowledge about fundamental notions and results in the field of mathematical logic. Participating in the research in the particular area of
logic, based on student’s interests and in cooperation with researchers in the country and abroad.

3. Course content/structure:

Propositional calculus: axiomatic systems, natural deduction, sequent calculus. Predicate calculus. Proof theory. Godel's incompleteness
theorem. Modal logic. Temporal logics. Set theory.

4. Teaching methods:

The presentation of the theoretical part during the lecture classes is followed by the characteristic examples which contribute to better
understanding of the subject matter. The students are expected to individually study the additional literature which they discuss with the .
subject teacher at the consultation classes. Through research and study work the student will, on the bases of scientific journals and
other literature, develop further understanding of the material covered in lectures. Working with the course teacher the student develops
the ability to independently work on a scientific paper.

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Term paper Yes 50.00 [Oral part of the exam Yes 50.00
Literature
Ord. Author Title Publisher Year
1,| P. Janici¢ Matematicka logika u raunarstvu 2007

K.Dosen, Z.Markovi¢,

Zavod za udzbenike i nastavna

2, 7 Miiailovié Hilbertovi problemi i logika sredstva, Beograd 1986

3,| <end>A. Nerode, R. Shore Logic for Application Springer-Verlag, Berlin 1996

4,| G. Winskel Introduction to Modal Logic 1995
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Table 5.2 Course specification
Course:
Course id- DOMO7 Mathematical Foundations of Fuzzy Systems
Number of ECTS: 14
Teachers: Grbi¢ P. Tatjana, Mihailovi¢ P. Biljana, Pap E. Endre, Ralevi¢ M. Nebojsa
Course status: Elective
Number of active teaching classes (weekly)
Lectures: Practical classes: Other teaching types: Study research work: Other classes:
5 0 0 4 0
Precondition courses None

1. Educational goal:

Enabling students to develop abstract thinking and acquire knowledge about the theory of fuzzy systems.

2. Educational outcomes (acquired knowledge):

To use the acquired knowledge in engineering subjects and in practice, postulate and solve mathematical models in engineering subjects
using the knowledge about fuzzy systems.

3. Course content/structure:

Theoretical part of the course (lectures): Aggregation operators. Fuzzy and ordinary sets. Operations with fuzzy sets. Fuzzy arithmetic.
Fuzzy relations and relational equations. Fuzzy measures and integrals. Fuzzy logic. Part of the course is organized in the form of
independent study and research work in the field of mathematics. The study and research work is based on active study of primary
scientific sources, organization and performing of experiments, and statistical processing of data, numerical simulations, with the option of
writing a paper in the field of mathematics.

4. Teaching methods:

Lectures. Consultations. Lectures are organized in combined form. The presentation of the theoretical part is followed by the
corresponding examples which contribute to better understanding of the theoretical part. In addition to lectures there are regular
consultations. The students can take partial exams during the course. A part of the course material (which represents a unit of course
subject matter) is presented orally and submitted as a written seminar paper. The oral part of the final examination is eliminatory. Through
research and study work the student will, on the bases of scientific journals and other relevant literature that has been studied
independently, develop further understanding of the material covered in lectures. Working with the course teacher the student develops
the ability to independently work on a scientific paper.

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Lecture attendance Yes 5.00 [Theoretical part of the exam Yes 40.00
Project defence Yes 10.00 |Practical part of the exam - tasks Yes 25.00
Term paper Yes 20.00
Literature
Ord. Author Title Publisher Year
1 Grabisch M., Nguyen H. Fundamentals of Uncertainty Calculi with Application | KluwerAcademicPublishers,Dor 1995
| Walker E. A. to Fuzzy Inference drecht-Boston-London
P. Klement, R. Mesiar, E. . Kluwer Academic Publishers,
2, Triangular norms 2000
Pap Dordrecht
3| Kiir J. G., Yuan B. Fuzz_y S_ets and Fuzzy Logic: Theory and Prentice I_-iall PTR Upper 1995
Applications Saddle River, New Jersey
V. P. Maslov, S. N. . Adv. in Soviet Math.13,
4 Samborskij (eds.) Idempotent Analysis Amer.Math.Soc.,Provid. 1992
) o ) Univ. u Novom Sadu, Prirod.
5,| PapE. Fazi mere i njihova primena Mat. Eak.. Novi Sad 1999
6,| Wang, Z., Klir J. G. Fuzzy Measure Theory E(I;r:j%r: Press, New York and 1992
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Table 5.2 Course specification
Course:
Course id- DOM11 Models of Computation
Number of ECTS: 14
Teachers: Gilezan K. Silvia, Markovi¢ M. Zoran, Ognjanovi¢ D. Zoran
Course status: Elective

Number of active teaching classes (weekly)

Lectures: Practical classes: Other classes:
5 0 0 4 0

Precondition courses

Other teaching types: Study research work:

1. Educational goal:

Acquiring fundamental knowledge in the field theory of computation and participating in scientific and research work.

2. Educational outcomes (acquired knowledge):

Knowledge about fundamental notions and results in the field of theory of computation. Participating in research in particular models of
computation, based on student’s interests and in cooperation with researchers in the country and abroad.

3. Course content/structure:

Fundamantals of mathematical logic. Turing machines. Recursive functions. Lambda calculus without types: syntax and semantics.
Lambda calculus with types: syntax and semantics.

4. Teaching methods:

The presentation of the theoretical part during the lectures is followed by the characteristic examples which contribute to better
understanding of the subject matter. The students are expected to individually study the additional literature which they discuss with the .
subject teacher at the consultation classes. Through research and study work the student will, on the bases of scientific journals and
other relevant literature that has been studied independently, develop further understanding of the material covered in lectures. Working
with the course teacher the student develops the ability to independently work on a scientific paper.

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Term paper Yes 50.00 [Theoretical part of the exam Yes 50.00
Literature
Ord. Author Title Publisher Year
1,| H.P.Barendrekt Lambda Calculus: Its Syntax and Semantics North-Holland, Amsterdam 1984
2,| C. Hankin Lambda Calculi: A Guide for Computer Scientists Oxford University Press 1994
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Table 5.2 Course specification
Course:
Course id: DOM12 Introduction to Functional Programming Languages
Number of ECTS: 14
Teacher: Gilezan K. Silvia
Course status: Elective
Number of active teaching classes (weekly)
Lectures: Practical classes: Other teaching types: Study research work: Other classes:
5 0 0 4 0

Precondition courses

1. Educational goal:

Acquiring fundamental knowledge about functional programming lanuages and participating in scientific and research work.

2. Educational outcomes (acquired knowledge):

Knowledge about fundamental notions and results in the field of functional programming languages theorem proofs. Participating in
research in the particular aspect of the subject area, based on student’s interests and in cooperation with researchers in the country and
abroad.

3. Course content/structure:

Functional programming languages without types: LISP, SCHEME. Functional programming languages with types: ML, HASKELL,
Theorem prover HOL, ISABELLE, COQ, LEGO.

4. Teaching methods:

The presentation of the theoretical part during the lectures is followed by the characteristic examples which contribute to better
understanding of the subject matter. The students are expected to individually study the additional literature which they discuss with the .
subject teacher at the consultation classes. Through research and study work the student will, on the bases of scientific journals and
other relevant literature that has been studied independently, develop further understanding of the material covered in lectures. Working
with the course teacher the student develops the ability to independently work on a scientific paper.

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Computer excersise defence Yes 10.00 |Theoretical part of the exam Yes 50.00
Term paper Yes 40.00

Literature
Ord. Author Title Publisher Year
1,| J. Mitchell Foundation of Programming Languages MIT Press, Boston 1996
2.| M. Gordon Programmmg Languages Theory and Its Prentice Hall 1988
Implementation
3,| L.C. Paulson Isabelle: A Generic Theorem Prover Springer-Verlag, Berlin 1994
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Table 5.2 Course specification

Course:

Course id: DOM13 Theory of Mobile Processes

Number of ECTS: 14

Teachers: Gilezan K. Silvia, Pantovi¢ B. Jovanka

Course status: Elective

Number of active teaching classes (weekly)

Lectures: Practical classes: Other teaching types: Study research work: Other classes:
5 0 0 4 0

Precondition courses

1. Educational goal:

Acquiring fundamental knowledge about Theory of mobile processes. Participating in scientific and research work.

2. Educational outcomes (acquired knowledge):

2. Educational outcomes (acquired knowledge): Knowledge about fundamental notions and tools for studying calculi of mobile processes
and work in national and international scientific-research teams.

3. Course content/structure:

Introduction to mobile processes: processes, communication, concurrency, mobility and interference. Behaviour of mobile processes:
transition and bisimilarity relations, structural equivalences and reductions, equational theories, logics and types. Calculi of concurrent and
mobile processes: Pi-Calculus, Ambient Calculus, dPi-Calculus, XdPi-Calculus, etc. Optional field (modelling web data and documents,
programming languages based on mobile processes, reasoning including communication protocols, modal logics for mobile processes,
etc.)

4. Teaching methods:

The presentation of the theoretical part during the lectures is followed by the characteristic examples which contribute to better
understanding of the subject matter. The students are expected to individually study the additional literature which they discuss with the .
subject teacher at the consultation classes. Through research and study work the student will, on the bases of scientific journals and
other relevant literature that has been studied independently, develop further understanding of the material covered in lectures. Working
with the course teacher the student develops the ability to independently work on a scientific paper.

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Term paper Yes 50.00 [Oral part of the exam Yes 50.00
Literature
Ord. Author Title Publisher Year
1, I\D/Iilner,R.,Parrow,Z., Walker, A calculus of mobile processes. Part | and I I1n(;‘8r(rr11?tion and Computation, 1992
2, R.obin Milner Communication and concurrency Prantice Hall 1989
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Table 5.2 Course specification
Course:
Course id: DOM14 Process Algebra
Number of ECTS: 14
Teachers: Gilezan K. Silvia, Pantovi¢ B. Jovanka
Course status: Elective
Number of active teaching classes (weekly)
Lectures: Practical classes: Other teaching types: Study research work: Other classes:
5 0 0 4 0

Precondition courses

1. Educational goal:

Acquiring fundamental knowledge about process algebras and participating in scientific and research work.

2. Educational outcomes (acquired knowledge):

Introduction to theory of reactive and concurrent systems.

3. Course content/structure:

Labeled Transitions Systems. CCS. Pi-calculus. Strong Bisimilarity. Weak Bisimilarity. Henessy-Milner Logic. Tarski's Fixed Point
Theorem. Henessy-Milner Logic with Recursion. Timed Automata. Binary Decision Diagrams. Applications of Binary Decision Diagrams.

4. Teaching methods:

The presentation of the theoretical part during the lectures is followed by the characteristic examples which contribute to better
understanding of the subject matter. The students are expected to individually study the additional literature which they discuss with the .
subject teacher at the consultation classes. Through research and study work the student will, on the bases of scientific journals and
other relevant literature that has been studied independently, develop further understanding of the material covered in lectures. Working
with the course teacher the student develops the ability to independently work on a scientific paper.

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Term paper Yes 50.00 [Theoretical part of the exam Yes 50.00
Literature
Ord. Author Title Publisher Year
1, \?Vaal\ili((:a? Sangiorgi, David The Pi-Calculus - A Theory of Mobile Processes Cambridge University Press 2003

An introduction to the pi-calculus, In Handbook of

Process Algebra, ed. Bergstra, Ponse, Smolka Elsevier 2001

2,| Joakim Parrow

Luca Aceto, Anna
3, | Ingdlfsdottir, Kim Guldstrand
Larsen and Jiri Srba

Reactive Systems: Modelling, Specification and

Verification Cambridge University Press 2007
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Table 5.2 Course specification

Course:

Course id: DOM15 StatIStICS
Number of ECTS: 14

Teacher: Stojakovi¢ M. Mila

Course status: Elective

Number of active teaching classes (weekly)

Lectures:

Practical classes:

Other teaching types:

Study research work:

Other classes:

5

0

0

4

0

Precondition courses None

1. Educational goal:

Acquiring the ability of abstract thinking and fundamental knowledge about statistics.

2. Educational outcomes (acquired knowledge):

Students are able to postulate and solve mathematical models in statistics in their further education in engineering subjects.

3. Course content/structure:

Parametric point estimation, Characteristics, Unbiased estimations, Bayes estimators

Parametric interval estimation, Test of hypotheses, The analysis of variance,

Linear regression and correlation, Distribution free procedures, Application in engineering.

Part of the course is organized in the form of independent study and research work in the field of mathematics. Study and research work
is based on primary scientific sources, organization and conduction of experiments and statistical data analysis, numerical simulations,
and possibly writing a paper in the field of mathematics

4. Teaching methods:

Lectures. Consultations. The presentation of the theoretical part during the lectures is followed by the characteristic examples which
contribute to better understanding of the subject matter. In addition to lectures, there are regular consultations. Through research and
study work the student will, on the bases of scientific journals and other relevant literature that has been studied independently, develop
further understanding of the material covered in lectures. Working with the course teacher the student develops the ability to
independently work on a scientific paper.

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Term paper Yes 50.00 [Oral part of the exam Yes 50.00
Literature
Ord. Author Title Publisher Year
1, | Alexander Mood,... Introduction to the theory of statistics McGraw Hill 2005
2,| B.S.Everit Statistics Cambridge University Press 2006
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Table 5.2 Course specification

Course:

Course id- DOM16 Differential Equations

Number of ECTS: 14

Teacher: Uzelac S. Zorica

Course status: Elective

Number of active teaching classes (weekly)

Lectures: Practical classes: Other teaching types: Study research work: Other classes:
5 0 0 4 0

Precondition courses None

1. Educational goal:

Acquiring fundamental methods for numerical solution of differential equations and enabling students to use the acquired knowledge in
other general and engineering subjects.

2. Educational outcomes (acquired knowledge):

Students are able to analyze and solve mathematical models described by differential equations in practice and in their further education
in engineering subjects.

3. Course content/structure:

Ordinary differential equations (initial value problems). Ordinary differential equations (boundary value problems); finite difference method,
collocation method, finite element method. Singularly perturbed boundary value problems. Partial differential equations: finite difference
method for elliptic partial differential equations, finite difference method for wave equation, finite difference method for heat transfer
eqation.

4. Teaching methods:

Lectures. Consultations. The presentation of the theoretical part during the lectures is followed by the characteristic examples which
contribute to better understanding of the subject matter. In addition to lectures, there are regular consultations.

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Term paper Yes 50.00 |Practical part of the exam - tasks Yes 50.00
Literature

Ord. Author Title Publisher Year
1,| Samarski, A. A. Teorija diferencijalnih Sema Nauka, Moskva 1983
2,| Kincaid, D., Cheney, W. Analysis - Mathematics of Scientific Computing Brooks/Cole Publishing 1991

Company, California
3,| D. Herceg, N. Kreji¢ Numericka analiza Stylos 1997
4, | Herceg,D, Herceg,Dj. Numeri¢ka matematika Stylos 2003
5. | Mathews,J.H. Numerlcgl Methods for Mathematics, Sciences and Prentice-Hall Inc. 1992
Endineering
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Table 5.2 Course specification

Course:

Course id: DOM17 Combinatorics

Number of ECTS: 14

Teachers: Doroslovacki D. Rade, Simi¢ K. Slobodan

Course status: Elective

Number of active teaching classes (weekly)

Lectures: Practical classes: Other teaching types: Study research work: Other classes:
5 0 0 4 0

Precondition courses None

1. Educational goal:

Enabling students to develop abstract thinking and acquire basic knowledge in the field of classic and modern combinatorics.

2. Educational outcomes (acquired knowledge):

To use the acquired knowledge in further education and in engineering subjects, to postulate and solve mathematical models in
engineering subjects using the knowledge acquired at this course.

3. Course content/structure:

Basics of configuration. Polynomials. Inclusion-exclusion principle. Permutation. Recurrent formulas. Fibonacci numbers. Generating
functions. System of distinct representatives. Combinatorics on words. Latin squares. Finite geometries. Codes. Study and research work
is organized in the form of seminar papers which are practically oriented and are based on the above mentioned combinatorics topics.

4. Teaching methods:

The teaching process consists of theoretical part and practice classes where various practical problems are solved using the knowledge
of the theoretical part. Through research and study work the student will, on the bases of scientific journals and other relevant literature
that has been studied independently, develop further understanding of the material covered in lectures. Working with the course teacher
the student develops the ability to independently work on a scientific paper.

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Lecture attendance Yes 30.00 |Written part of the exam - tasks and theory Yes 70.00
Literature

Ord. Author Title Publisher Year
1,| D. Cvetkovi¢, S.Simi¢ Kombinatorika klasi¢na i moderna Nuc¢na knjiga, Beograd 1984
2,| R. Tosic Kombinatorika Univerzitet u Novom Sadu, | 1999

Novi Sad

3,| R. Doroslovacki, O. Markovi¢ | Kombinatorika na re¢ima Feljton, Novi Sad 2000
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Table 5.2 Course specification

Cou

rse:

Cou

rse id: DOM18

Number of ECTS: 14

Numerical Analysis

Teacher: Uzelac S. Zorica
Course status: Elective
Number of active teaching classes (weekly)
Lectures: Practical classes: Other teaching types: Study research work: Other classes:
5 0 0 4 0

Precondition courses

None

1. Educational goal:

To enable students to think abstractly and acquire knowledge in numeric mathematics.

2. Educational outcomes (acquired knowledge):

Student is competent to utilize methods of numeric solution of mathematic models in practical work and further education.

3. Course content/structure:

Numeric solution of linear equations system: direct procedures, iterative procedure. Numeric solving of non linear equations. Numeric
solving of non linear equation systems. Interpolation and approximation: methods of interpolation, average square approximation,
approximation by splines, spectral approximation. Numeric integration: Newton-Cotes formulae, square formulae Gaussian type.

4. Teaching methods:

Lectures. Consultations. Theoretical part is presented in lectures and it is followed by adequate examples with the aim of better
understanding of the subject. Along with lectures, regular consolations are held.

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Term paper Yes 50.00 [Oral part of the exam Yes 50.00
Literature
Ord. Author Title Publisher Year
1, | Radunovi¢,D. Numericke metode Gradjevinska knjiga, Beograd | 1995
2,| Herceg, D. Krejié, N. Numericka analiza Stylos, Novi Sad 1997
3, | Herceg, D., Herceg,Dj. Numeri¢ka matematika Stylos, Novi Sad 2003
4,| Mathews, J. H e oinods for Mathematics, Sciences and | prenice - HallInc., 1992 1992
5,| Herceg, D. Kreji¢, N. Numericka analiza Stylos, Novi Sad 1997
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Table 5.2 Course specification

Course:

Course id: DOM20 Graph Theory

Number of ECTS: 14

Teacher: Doroslovacki D. Rade

Course status: Elective

Number of active teaching classes (weekly)

Lectures: Practical classes: Other teaching types: Study research work: Other classes:
5 0 0 4 0

Precondition courses None

1. Educational goal:

To enable students to abstract thinking and to acquire basic knowledge in the field of graph theory.

2. Educational outcomes (acquired knowledge):

To utilize acquired knowledge in further education and professional subjects, development and solving mathematical models in
professional subjects utilizing subject content.

3. Course content/structure:

Operations with graphs. Connections. Trees. Eulerian and Hamiltonian graphs. Planned graphs. Graph colouring. Digraphs and
tournaments. Graph core. Graphs and plays. Matrix graph representations. Algorithms on graphs. Graph spectrum. Research and study
work includes elaboration of seminar papers in the field of graph theory, i.e., constructing algorithms and programming of practical
problems for which knowing graph theories is necessary.

4. Teaching methods:

Teaching process consists of theoretical lectures and practice classes based on solving various practical problems by utilizing acquired
theoretical knowledge. Through research and study work and following of scientific journals and other literature, student individually
expands teaching content. In collaboration with the teacher, student is enabled for independent writing of scientific paper.

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Term paper Yes 50.00 [Oral part of the exam Yes 50.00
Literature
Ord. Author Title Publisher Year
1,| Vojislav Petrovi¢ Teorija Grafova Univerzitet u Novom Sadu 1998
2, L(Et?oé\:f ké.D_I._cl:gia:’:éulovié, V- Zbirka zadataka iz teorije grafova Hgi)’iesr‘g iéet u Novom Sadu, 2005
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Table 5.2 Course specification

Course:
Course id- DOM21 Fuzzy Systems and Their Applications
Number of ECTS: 14
Teachers: Grbi¢ P. Tatjana, Mihailovi¢ P. Biljana, Ralevié M. Neboj$a, Stajner-Papuga V. Ivana
Course status: Elective
Number of active teaching classes (weekly)
Lectures: Practical classes: Other teaching types: Study research work: Other classes:
5 0 0 4 0
Precondition courses None

1. Educational goal:

Enabling students to develop abstract thinking and acquire fundamental knowledge about the selected topics in mathematics such as data
bases, pattern recognition, image processing, decision theory and the application of fuzzy systems in these fields.

2. Educational outcomes (acquired knowledge):

To use the acquired knowledge in engineering subjects and in practice, postulate and solve mathematical models in engineering subjects
using the knowledge about fuzzy systems.

3. Course content/structure:

Theoretical part (lectures). Aggregation operators. Fuzzy and ordinary sets. Operations with fuzzy sets. Fuzzy arithmetic. Fuzzy relations
and relational equations. Fuzzy measures and integrals. Fuzzy logic. Approximate reasoning. Fuzzy systems. Fuzzy data bases. Pattern
recognition. Fuzzy decision theory. Engineering applications. Application of fuzzy systems in medicine, economics, ecology. Computer
use — fuzzy toolbox. Part of the course is organized in the form of independent study and research work in the field of mathematics. The
study and research work is based on active study of primary scientific sources, organization and performing of experiments, and statistical
processing of data, numerical simulations, with the option of writing a paper in the field of mathematics.

4. Teaching methods:

Lectures. Consultations. Lectures are organized in combined form. The presentation of the theoretical part is followed by the
corresponding examples which contribute to better understanding of the theoretical part. In addition to lectures there are regular
consultations. The students choose in coordination with the course teacher 1-3 areas and can also take partial exams in each of these
areas during the course. A student is expected to write a seminar paper in one of these subject areas which is presented orally. During
the course the students do a project-program (C,Pascal,Matlab,Mathematica) for a given problem. The oral part of the final examination is
eliminatory. Through research and study work the student will, on the bases of scientific journals and other relevant literature that has
been studied independently, develop further understanding of the material covered in lectures. Working with the course teacher the
student develops the ability to independently work on a scientif

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Lecture attendance Yes 5.00 [Theoretical part of the exam Yes 55.00
Project defence Yes 20.00
Term paper Yes 20.00
Literature
Ord. Author Title Publisher Year
1 Grabisch M., Nguyen H. Fundamentals of Uncertainty Calculi with Application | KluwerAcademicPublishers, 1995
'| Walker E. A. to Fuzzy Inference Dordrecht-Boston-London
P. Klement, R. Mesiar, E. ) Kluwer Academic Publishers,
2, Triangular norms 2000
Pap Dordrecht
3| Kiir J. G.. Yuan B. Fuzz_y S_ets and Fuzzy Logic: Theory and Prentice I_—|a|| PTR Upper 1995
Applications Saddle River, New Jersey
V. P. Maslov, S. N. . Adv. in Soviet Math.13,
4 Samborskij (eds.) Idsmpotent Analysis Amer.Math.Soc., Provi. 1992
. - . Univ. u Novom Sadu, Prirod.
5,| PapE. Fazi mere i njihova primena Mat. Fak.. Novi Sad 1999
6,| Wang, Z., Klir J. G. Fuzzy Measure Theory E(I)enr;':)nr: Press, New York and 1992
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Table 5.2 Course specification

Course:

Course id- DOM22 Multiple-Valued Logic
Number of ECTS: 14

Teachers: Pantovi¢ B. Jovanka, Vojvodi¢ D. Gradimir

Course status:

Elective

Number of active teaching classes (weekly)

Lectures:

Practical classes:

Other teaching types:

Study research work:

Other classes:

5

0

0

4

0

Precondition courses None

1. Educational goal:

Acquiring fundamental knowledge about logic synthesis and theory of optimization of logical circuits.

2. Educational outcomes (acquired knowledge):

Knowledge about fundamental notions and results in the field of Boolean algebra and multiple-valued logic.

3. Course content/structure:

Boolean Algebra. Boolean Functions. Multiple Valued Functions. Binary Decision Diagrams. Multiple Valued Decision Diagrams.
Application of Decision Diagrams.

4. Teaching methods:

The presentation of the theoretical part during the lectures is followed by the characteristic examples which contribute to better
understanding of the subject matter. The students are expected to individually study the additional literature which they discuss with the .
subject teacher at the consultation classes. Through research and study work the student will, on the bases of scientific journals and
other relevant literature that has been studied independently, develop further understanding of the material covered in lectures. Working
with the course teacher the student develops the ability to independently work on a scientific paper.

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Term paper Yes 50.00 [Theoretical part of the exam Yes 50.00
Literature
Ord. Author Title Publisher Year
1,| Bernd Becker; Rolf Drechsler Binary DeCIS.Ion Diagrams: Theory and Springer 1998
Implementation.
2, Stanley N. Burris and H.P. A Course in Universal Algebra Springer 2000
Sankappanavar
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Table 5.2 Course specification
Course:
Course id: DOM23 Clone Theory
Number of ECTS: 14
Teacher: Pantovi¢ B. Jovanka
Course status: Elective
Number of active teaching classes (weekly)
Lectures: Practical classes: Other teaching types: Study research work: Other classes:
5 0 0 4 0

Precondition courses

1. Educational goal:

Acquiring fundamental knowledge about clone theory and participating in scientific and research work.

2. Educational outcomes (acquired knowledge):

Knowledge about fundamental notions and results in the field of algebra and clone theory. Participating the research related to in the
narrow research area of clone theory chosen by the student in cooperation with researchers from the county and abroad.

3. Course content/structure:

Fuctional and relational algebras. Clone lattice. Maximal and minimal clones. Completenes, functional and relative. Classification of
operations and bases. Clones of partial operations. Clones of hyperoperations. Application to CSP. Optional field.

4. Teaching methods:

The presentation of the theoretical part during the lectures is followed by the characteristic examples which contribute to better
understanding of the subject matter. The students are expected to individually study the additional literature which they discuss with the .
subject teacher at the consultation classes. Through research and study work the student will, on the bases of scientific journals and
other relevant literature that has been studied independently, develop further understanding of the material covered in lectures. Working
with the course teacher the student develops the ability to independently work on a scientific paper.

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Term paper Yes 50.00 [Theoretical part of the exam Yes 50.00
Literature
Ord. Author Title Publisher Year
1 [ Pocsane L kv | FoRorr e doeen En e e | VET D e e 1o
2,| G.Gindikin Algebraic logic Springer-Verlag 1985

Les presses de I'Universite de

Montreal, Montreal 1986

3, | Agnes Szendrei Clones in Universal algebra
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Mathematics in Engineering

Course:

Course id: DOM24 Numerical Solutions of Differential Equations
Number of ECTS: 14

Teacher: Adzi¢ Z. Nevenka

Course status: Elective

Number of active teaching classes (weekly)

Lectures: Practical classes: Other classes:
5 0 0 4 0

Precondition courses

Other teaching types: Study research work:

1. Educational goal:

Students will be able to numerically solve mathematical models with problems described by different differential equations.

2. Educational outcomes (acquired knowledge):

The acquired knowledge is used for solving mathematical models in engineering subjects.

3. Course content/structure:

Numerical solutions of initial and boundary value problems for ordinary and partial differential equations using differential schemes and
splines. Spectral methods for numerical solution of initial and boundary value problems for simple differential equations. Singularly
perturbed problems. Part of the course is carried out through individual study and research work in the field of mathematics. The study
and research work involves active study of primary scientific sources, organization and conduction of experiments and statistical data
analysis, numerical simulations, and possibly writing a paper in the filed of mathematics.

4. Teaching methods:

Teaching is organized in the form of consultations. During the course the student is obliged to write and defend a seminar paper. Through
study and research work the students are expected to individually study scientific journals and additional literature to develop further
understanding of the material covered in lectures. Working with the course teacher the student develops the ability to independently work
on a scientific paper.

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Term paper Yes 50.00 [written part of the exam - tasks and theory Yes 50.00
Literature
Ord. Author Title Publisher Year
1,| Nevenka Adzi¢ Numerika 2001
2,| D. Kincaid i W. Cheney Numerical Analysis Pacific Grove, California 1991
3,| A.A. Samarskij Uvod u numeri¢ke metode Nauka, Moskva 1982
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Table 5.2 Course specification

Course:

Course id: DOM26 Application of Linear Algebra in Engineering
Number of ECTS: 14

Teachers: Cvetkovi¢ D. Ljiljana, Kosti¢ R. Vladimir

Course status: Elective

Number of active teaching classes (weekly)

Lectures: Practical classes: Other teaching types: Study research work: Other classes:
5 0 0 4 0

Precondition courses None

1. Educational goal:

Students will develop the ability of abstract thinking and acquire fundamental knowledge in the field of liner algebra as well as its
application in engineering.

2. Educational outcomes (acquired knowledge):

The acquired knowledge is used in further education and in engineering subjects, the knowledge of linear algebra is related to different
areas of mathematics and engineering.

3. Course content/structure:

The role of matrices in mathematical modeling. Singular Value Decomposition. Projective methods. Localization of characteristic roots.
Liner differential and differential equations. Generalized eigenvalue problem.

4. Teaching methods:

Teaching is organized in the form of theoretical lectures and consultations which are based on solving different practical problems using
the acquired theoretical knowledge. Through study and research work the students are expected to individually study scientific journals
and additional literature to develop further understanding of the material covered in lectures. Working with the course teacher the student
develops the ability to independently work on a scientific paper.

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Term paper Yes 40.00 |Written part of the exam - tasks and theory Yes 60.00
Literature
Ord. Author Title Publisher Year
1 é‘;?‘/(:”’\t\z:]egfthen’ David Numerical Linear Algebra <\eng> SIAM <\eng> 1997
2,| James W. Demmel <\eng> | Applied Numerical Linear Algebra <\eng> SIAM <\eng> 1997
3, | Leslie Hogben <\eng> Handbook of Linear Algebra <\eng> CRC Press <\eng> 2007
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Table 5.2 Course specification

Course:
Course id: DOM28 Dlgltal Geometry
Number of ECTS: 14
Teacher: Sladoje Mati¢ I. Natasa
Course status: Elective
Number of active teaching classes (weekly)
Lectures: Practical classes: Other teaching types: Study research work: Other classes:
5 0 0 4 0
Precondition courses None

1. Educational goal:

The educational objective of the course is to introduce basic concepts of digital geometry, main topological and metric properties of digital
spaces, representations and properties of discrete sets, and basics of mathematical morphology with some applications. The suggested
topics may be of interest from both theoretical and practical aspects. They offer a possibility to study a mathematical theory related to
digital space, nowadays forced upon us by the intensive presence of computers in our everyday life. In addition, a variety of possible
applicatanios is suggested, and can be explored as well. The course is an introduction to any image processing and computer graphics
course.

2. Educational outcomes (acquired knowledge):

Understanding of digital spaces and their specificities. Theoretical knowledge about digital objects which can be both further theoretically
studied and developed, and applied in various fields of computer science, in particular in image processing and computer graphics.

3. Course content/structure:

1. Introduction: Discretization, digitization. Tessellations and grids. Voronoi cells and Delaunay triangulation. Regular and semi-regular
grids.

2. Digital spaces: Basic definitions. Interior and exterior. Neighbourhoods. Connectedness. Topological digital spaces.

3. Representations of some geometrical entities; Digitization of a continuous line. Characterization of a digital straight line segment.
Digital circles. Digital set (shape) representation and description.

4. Metric properties of discrete sets; Measuring length, area, surface area, volume. Local and global approaches. Multigrid convergence.
5. Mathematical morphology; Basic morphological concepts. Binary erosion and dilation. Thinning, thickening, skeletonization, convex
hull.

6. Distance transforms. Distance transforms in a square grid (path generated distance transforms, weighted distance transforms,
Euclidean distance transforms). Application of distance transforms.

Part of the course is organized in the form of independent study and research work in the field of discrete mathematics and digital
geometry. The study and research work involves active study of primary scientific sources, organization and conduction of experiments
and statistical data analysis, numerical simulations, and possibly writing a paper in the filed of mathematics.

4. Teaching methods:

Lectures. Consultations. The lectures are organized in combined form. The presentation of the theoretical part during the lecture classes
is followed by the characteristic examples which contribute to better understanding of the subject matter. In addition to lectures there are
regular consultations. Through research and study work the student will, on the bases of scientific journals and other relevant literature
that has been studied independently, develop further understanding of the material covered in lectures. Working with the course teacher
the student develops the ability to independently work on a scientific paper.

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Lecture attendance Yes 10.00 |Oral part of the exam Yes 70.00
Term paper Yes 20.00
Literature
Ord. Author Title Publisher Year
1,| G. T. Herman<\eng> Geometry of digital spaces<\eng> Birkhauser<\eng> 1998
G. Bertrand, A. Imiya, and R. | Digital and image geometry, advanced lectures, . ;
2 Klette (Eds.)<\eng> Lecture Notes in Computer Science 2243<\eng> Springer-Verlag<\eng> 2001
. Odabrani struéni materijal (nau¢ni radovi, izvodi iz
3,| razni . 2000
predavanja i sl.)

Datum: 18.12.2012 Strana 51



‘_}“,&S srf"'b UNIVERSITY OF NOVI SAD

& pWie 3
P yf""n = FACULTY OF TECHNICAL SCIENCES 21000 NOVI SAD, TRG DOSITEJA OBRADOVICA 6
2.5 S Study Programme Accreditation - PhD Studies

e ey
LANTE DOCTORAL ACADEMIC STUDIES Mathematics in Engineering
Table 5.2 Course specification

Course:
Course id: DOM29 Image Processing 1
Number of ECTS: 14
Teacher: Sladoje Mati¢ I. Natasa
Course status: Elective
Number of active teaching classes (weekly)
Lectures: Practical classes: Other teaching types: Study research work: Other classes:
5 0 0 4 0
Precondition courses None

1. Educational goal:

The educational objectives of the course are to introduce basic concepts of digital images and image processing. The suggested topics
provide information on main tasks and methodologies in image processing, being focused on practical problems and real world
applications. The course is intended to be a basis for further study and research in this field.

2. Educational outcomes (acquired knowledge):

The suggested topics provide knowledge of main concepts and methodologies for digital image processing.

3. Course content/structure:

1. Fundamentals of Digital Images: Fundamental steps in digital image processing. Imaging systems and image acquisition. Sampling
and quantization. Representing digital images. Topology of digital images.

2. Image Enhancement: Histogram processing. Arithmetic/logic operations. Spatial filtering. Fourier transform and filtering in the
frequency domain.

3. Morphological Image processing: Morphological operations (erosion, dilation, opening, closing). Morphological algorithms (boundary
extraction, region filling, extraction of connected components, convex hull, thinning, thickening, skeletons).

4. Image segmentation; Edge detection and linking. Boundary detection. Thresholding. Region-based segmentation.

5. Representation and description: Chain codes, polygonal approximation, signatures, skeletons. Boundary- and region-based
description. Feature extraction. Estimation of geometric features.

Part of the course is organized in the form of independent study and research work in the field of discrete mathematics and digital image
processing. The study and research work involves active study of primary scientific sources, organization and conduction of experiments
and statistical data analysis, numerical simulations, and possibly writing a paper in the filed of discrete mathematics.

4. Teaching methods:

Lectures. Consultations. The lectures are organized in combined form. The presentation of the theoretical part during the lecture classes
is followed by the characteristic examples which contribute to better understanding of the subject matter. In addition to lectures there are
regular consultations. Through research and study work the student will, on the bases of scientific journals and other relevant literature
that has been studied independently, develop further understanding of the material covered in lectures. Working with the course teacher
the student develops the ability to independently work on a scientific paper.

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Lecture attendance Yes 10.00 |Oral part of the exam Yes 70.00
Term paper Yes 20.00
Literature
Ord. Author Title Publisher Year
R.C. Gonzales, - . )
1, R.E.Woods<\eng> Digital Image Processing , 2ndEd.<\eng> Prentice-Hall, Inc<\eng> 2002
. Odabrani struéni materijal (nau¢ni radovi, izvodi iz
2,| razni 2000

predavanja i sl.)
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Table 5.2 Course specification

Course:
Course id: DOM31 App“ed Algorlthms
Number of ECTS: 14
Teachers: Sladoje Mati¢ I. Natasa, Stojakovi¢ Z. Milo$, UroSevi¢ -. Dragan
Course status: Elective
Number of active teaching classes (weekly)
Lectures: Practical classes: Other teaching types: Study research work: Other classes:
5 0 0 4 0
Precondition courses None

1. Educational goal:

The educational objective of the course is to introduce the basic concepts of algorithms theory. Algorithms emerge from almost every
branch of computer science, as well as engineering, biology, etc. Every problem that emerges in a scientific process and needs to be
solved, requires an algorithm that processes given data and finds solution. That is why the suggested topics may be of interest from both
theoretical and practical aspect.

2. Educational outcomes (acquired knowledge):

Understanding the concept of an algorithm, as well as its main property - complexity of an algorithm. Knowing several basic complexity
classes with some well-known problems as their representatives. Understanding the standard ways of dealing with difficult problems in
practice, like using approximation algorithms and randomized algorithms.

3. Course content/structure:

1. Introduction: Recursive functions. Turing machines, their languages. Algorithm, definition. Algorithm complexity. Space and time
complexity.

2. Complexity classes: Examples of polynomial algorithms. Reductions. P=NP question. NP-complete problem, examples. coNP class.

3. Space complexity: Savich Theorem. Classes L and NL. Class Pspace, winning game strategies. Counting problems. Class #P.

4. Randomized algorithms and approximation algorithms. Probabilistic algorithms. Classes BPP, RP and coRP. Derandomization. Small
sample spaces. Approximation algorithms. Class NPO.

Part of the course is organized in the form of independent study and research work in the field of applied mathematics. The study and
research work involves active study of primary scientific sources, organization and conduction of experiments and statistical data
analysis, numerical simulations, and possibly writing a paper in the filed of applied mathematics.

4. Teaching methods:

Lectures. Consultations. The lectures are organized in combined form. The presentation of the theoretical part during the lecture classes
is followed by the characteristic examples which contribute to better understanding of the subject matter. In addition to lectures there are
regular consultations. Through research and study work the student will, on the bases of scientific journals and other relevant literature
that has been studied independently, develop further understanding of the material covered in lectures. Working with the course teacher
the student develops the ability to independently work on a scientific paper.

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Lecture attendance Yes 10.00 |Oral part of the exam Yes 70.00
Term paper Yes 20.00
Literature
Ord. Author Title Publisher Year
1,| M. Atallah<\eng> Algorithms and theory of computation hanbook<\eng>| CRC Press, London<\eng> 1999
. . . PWS Publishing Company,
2,| M. Sipser<\eng> Introduction to the theory of computation,<\eng> Boston<\eng> 1997
. . . Spektrum Akademischer Verlag
3,| U. Schéning<\eng> Theoretische Informatik kurzgefalt<\eng> GmbH. Berlin<\eng> 1995
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Table 5.2 Course specification
Course:
Course id: DOM32 Combinatorial and Geometric Algorithms
Number of ECTS: 14
Teachers: Sladoje Mati¢ I. Natasa, Stojakovi¢ Z. Milo$, UroSevi¢ -. Dragan
Course status: Elective

Number of active teaching classes (weekly)

Lectures: Practical classes: Other teaching types: Study research work: Other classes:
5 0 0 4 0
Precondition courses None

1. Educational goal:

The educational objective of the course is to introduce some basic concepts of combinatorial and geometric algorithms. Combinatorial
algorithms are applied on discrete combinatorial structures, which can be found in almost every branch of science. In that case, using a
computer to deal with data requires a combinatorial algorithm. Geometric algorithms are applied on visual, geometric data, and have wide
area of application for similar reasons.

2. Educational outcomes (acquired knowledge):

Understanding the concepts of both combinatorial and geometric algorithms. Knowing the usual data structures for storing the discrete
and geometric data. Understanding the basic techniques, and how they can be applied on some of the well-known combinatorial and
geometric problems.

3. Course content/structure:

1. Combinatorial structures: Data structures for storing sets, sequences, graphs. Divide-and-conquer algorithms. Permutations and
sequences. Sorting, algorithms, complexity.

2. Graph algorithms: Graph representation. Weighted graphs. Testing connectedness. Shortest path. Minimum spanning tree. Colorings.
Network algorithms. Routing.

3. Geometric structures: Data structures for storing geometric data. Dealing with point sets, divide-and-conquer, sweeping. Closest pair of
points.

4. Geometric algorithms: Convex hull. Polytopes. Convex hull of balls. Triangulations. Binary space partitions. Quadtrees and octrees.
Geometric randomized algorithms.

Part of the course is organized in the form of independent study and research work in the field of mathematics. The study and research
work involves active study of primary scientific sources, organization and conduction of experiments and statistical data analysis,
numerical simulations, and possibly writing a paper in the filed of mathematics.

4. Teaching methods:

Lectures. Consultations. The lectures are organized in combined form. The presentation of the theoretical part during the lecture classes
is followed by the characteristic examples which contribute to better understanding of the subject matter. In addition to lectures there are
regular consultations. Through research and study work the student will, on the bases of scientific journals and other relevant literature
that has been studied independently, develop further understanding of the material covered in lectures. Working with the course teacher
the student develops the ability to independently work on a scientific paper.

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Lecture attendance Yes 10.00 [Theoretical part of the exam Yes 70.00
Term paper Yes 20.00
Literature
Ord. Author Title Publisher Year

de Berg, van Kreveld,
1,| Overmars,
Schwarzkopf<\eng>

Computational Geometry<\eng> Springer-Verlag, Berlin<\eng> | 2000

Algorithms and theory of computation

2,| M. Atallah<\eng>

handbook<\eng>

CRC Press, London<\eng> 1999

J.D. Boissonnat, M.
Yvinec<\eng>

Algorithmic Geometry<\eng>

Cambridge University Press,

London<\eng>

1998
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Table 5.2 Course specification
Course:
Course id- DOM39 Optimization Methods and Mathematical Modelling
Number of ECTS: 14
Teachers: Ralevi¢ M. NebojSa, UroSevi¢ -. Dragan, Davidovi¢ M. Tatjana
Course status: Elective

Number of active teaching classes (weekly)

Lectures: Practical classes: Other classes:
5 0 0 4 0

Precondition courses

Other teaching types: Study research work:

None

1. Educational goal:

Enabling students to think abstractly and acquire knowledge in the field of selected optimization methods.

2. Educational outcomes (acquired knowledge):

To utilize acquired knowledge in professional subjects and practical work, develop and solve mathematical models in the field of
professional subjects using covered subject content in optimization methods.

3. Course content/structure:

Theory (lectures): Mathematical modelling and simulation. Classic optimization methods. One-dimensional optimization. Convex and non-
convex programming. Linear programming (graph method; simplex method, transport problem). Non linear programming (unconditional
optimization, square programming, convex programming, separable programming, integer programming). Dynamic programming.
Multicriteria optimization. Compromise programming. Abstract programming. Variation bill.

Part of the teaching is realized through independent research and study work in the field of mathematics. Research and study work
includes active following of primary scientific sources, organization and conducting experiments and statistical data processing, numeric
simulation, possible writing of scientific paper in the field of mathematics.

4. Teaching methods:

Lectures. Consultations. Lectures are realized by combining theory and practice. Theoretical part is followed by appropriate examples
which lead to clarification of the theoretical part. Apart from lectures and practical classes, consultations are held regularly. Part of subject
content, which represents a logical unity, can be taken as a part of the exam during the teaching process. During lectures (through project
work) it is necessary to prove elementary knowledge of at least one program packages (C, Pascal, Matlab. Mathematica) needed for
modelling and simulation of a problem treated by optimization methods. Part of subject content as agreed upon and which makes unity is
can be taken orally as a presentation and submitted in written form as a seminar paper. Oral part of the final exam is eliminatory. Through
research and study work, student studies scientific journals and other relevant literature and individually expands subject content covered
in classes. In cooperation with prof

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Lecture attendance Yes 5.00 [Theoretical part of the exam Yes 55.00
Project defence Yes 20.00
Term paper Yes 20.00
Literature
Ord. Author Title Publisher Year

1,| I. Ekeland, R. Temam Convex analysis and variational problems Nort-Holand 1976

2,| Petri¢ J. Operaciona istrazZivanja Naucna knjiga, Beograd 1987

3,| Zeidler E. Nonlinear Functional Analysis and Aplications gz;mﬁré?éiﬁfg;q'j‘%woork' 1985

4,| Zlobec S., Petri¢ J. Nelinearno programiranje Naucna knjiga, Beograd 1989
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Table 5.2 Course specification

Course:

Course id- DOM48 Numerical Methods for Solving Differential Equations
Number of ECTS: 14

Teacher: Teofanov D. Ljiljana

Course status: Elective

Number of active teaching classes (weekly)

Lectures: Practical classes: Other teaching types: Study research work: Other classes:
5 0 0 4 0

Precondition courses None

1. Educational goal:

The objective of the course is to provide the overview of basic notions and theoretical results of numerical solving of differential equations
and to learn about finite difference method and finite element method.

2. Educational outcomes (acquired knowledge):

To use the acquired knowledge in engineering subjects and in practice when solving differential equations. The students are expected to
be able to independently design programs for numerical solving of some differential equations.

3. Course content/structure:

1.Motivation, analysis and solution of ordinary differential equations with examples.

2 Hilbert spaces, orthogonality and projections.

3.Duality, bilinear functionals, variational formulation, some important inequalities, maximum principle.
4 Finite difference method.

5.Finite element method.

6.Convergence, post processing and singularly perturbed problems.

4. Teaching methods:

Lectures and consultations. Lectures are organized in combined form. The presentation of the theoretical part is followed by the
corresponding examples. In addition to lectures there are regular consultations. The student chooses a topic for seminar paper from one
of the above listed topics. The paper is expected to include programming and testing of numerical examples which illustrate the chosen
method.

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Term paper Yes 50.00 [Oral part of the exam Yes 50.00
Literature
Ord. Author Title Publisher Year
1,] Qun Lin, Jiafu Lin Finite Element Methods: Accurasy and Improvement | Science Press 2006
2, Alexandre Em, Jean-Luc Theory and Practice of Finite Elements Springer 2004
Gearmond
3,] O. Axelsson, V. A. Barker Finite Element Solution of Bounadry Value Problems | SIAM 2001
4 H-G. Roos, M. Stynes, L. Robust Numerical Methods for Singularly Perturbed Springer 2008
' | Tobiska Differential Equations pring
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Table 5.2 Course specification

Course:

Course id: DOMS51 Large Deviations Principles

Number of ECTS: 14

Teachers: Grbi¢ P. Tatjana, Mihailovi¢ P. Biljana

Course status: Elective

Number of active teaching classes (weekly)

Lectures: Practical classes: Other teaching types: Study research work: Other classes:
5 0 0 4 0

Precondition courses None

1. Educational goal:

Enabling students to develop abstract thinking and acquire basic knowledge about probability theory, stochastic processes and large
deviations principles as well as the application of large deviations in image processing, statistical mechanics, encoding theory.

2. Educational outcomes (acquired knowledge):

The students can use the acquired knowledge in engineering subjects and in practice, to develop and solve mathematical models using
the knowledge of large deviations theory.

3. Course content/structure:

The course content includes the following topics.
1) Probability theory

2) Stochastic processes

3) Definition of large deviations principles

4) Large deviation principle for stochastic process
5) Some applications of large deviations principles

4. Teaching methods:

Lectures. Consultations. The lectures are organized in combined form. The presentation of the theoretical part is followed by the
corresponding examples which contribute to better understanding of the theoretical part. In addition to lectures there are regular
consultations. A students writes a seminar paper in the filed of application of large deviation theory in the field of their scientific interest
and gives an oral presentation related to it. Through study and research work a student works independently on getting deeper
understanding of the subject matter through study of the scientific journals and other relevant literature. Working with the course teacher,
the students are prepared for independent work on writing a scientific paper.

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Term paper Yes 50.00 [Theoretical part of the exam Yes 50.00
Literature

Ord. Author Title Publisher Year
1,| P. Billingslay Probability and Measure John Wiley and Sons 1968
2,1 A. Dembo, O. Zeitouni, Large Deviation Techniques and Applications Springer 1988
3,| J. Malisi¢ Slucajni procesi Gradevinska knjiga,Beograd 1989
4,| J. Feng, T.G.Kurtz Large Deviation for Stohastic Processes American Mathematical Society| 2006

Datum: 18.12.2012 Strana 57



‘_}“,&S srf"'b UNIVERSITY OF NOVI SAD

& pWie 3
P yf""n = FACULTY OF TECHNICAL SCIENCES 21000 NOVI SAD, TRG DOSITEJA OBRADOVICA 6
2.5 S Study Programme Accreditation - PhD Studies

e ey
LANTE DOCTORAL ACADEMIC STUDIES Mathematics in Engineering
Table 5.2 Course specification

Course:
Course id: DOM44 Formal Languages Theory and Programming Languages
Number of ECTS: 14
Teachers: Crvenkovi¢ B. SiniSa, Markovi¢ M. Zoran, Ognjanovi¢ D. Zoran
Course status: Elective
Number of active teaching classes (weekly)
Lectures: Practical classes: Other teaching types: Study research work: Other classes:
5 0 0 4 0

Precondition courses

1. Educational goal:

Gaining fundamental knowledge about formal languages theory and application in developing programming languages.

2. Educational outcomes (acquired knowledge):

Knowledge about basic notions and results in formal languages theory. Participating in the research in some areas of application of formal
languages theory of student’s choice, working with scientists in the country and abroad.

3. Course content/structure:

Formal grammars. Presentation of formal languages. Chomsky hierarchy. Regular languages, regular expressions and finite automata.
Context free languages and push-down automata. Context sensitive languages. Type 0 grammar. Computabilty and grammar.
Application of formal grammar in programming languages. Automata over infinite words and aplication in verification.

4. Teaching methods:

The presentation of the theoretical part is followed by the corresponding examples which contribute to better understanding of the
theoretical part. The students are expected to individually study the additional literature and discuss it with the subject teacher at the
consultation classes. Through research and study work the student will, on the bases of scientific journals and other relevant literature
that has been studied independently, develop further understanding of the material covered in lectures. Working with the course teacher
the student develops the ability to independently work on a scientific paper.

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Term paper Yes 50.00 [Theoretical part of the exam Yes 50.00
Literature

Ord. Author Title Publisher Year
1,| J.Hopcroft, J.Ullman Formal languages and their relation to automata Addison-Wesley 1969
2,| H. Lewis, C. Papadimitriou Elements of the theory of computation Prentice-Hall 1981
3,| A. Aho, R. Sethi, J. Ullman Compilers, principles, techniques, and tools Addison-Wesley 1986
4, ﬁ(r)(;azgv(ggnjanovié, Nenad Uvod u teorijsko racunarstvo IIgzlc()l<J:lI:§,(tjorganizacionih nauka, 2005
5, | Irena Spasic, Predrag Janic¢i¢| TAJA - Zbirka zadataka Matematicki fakultet, Beograd | 2000
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Table 5.2 Course specification

Course:
Course id- DOM54 Computational geometry
Number of ECTS: 14
Teachers: Petrovi¢ -. Vojislav, Ralevi¢ M. Neboj$a, Stojakovi¢ Z. Milos
Course status: Elective
Number of active teaching classes (weekly)
Lectures: Practical classes: Other teaching types: Study research work: Other classes:
5 0 0 4 0
Precondition courses None

1. Educational goal:

Enabling students to develop abstract thinking and acquire knowledge about computational geometry.

2. Educational outcomes (acquired knowledge):

To use the acquired knowledge in engineering subjects and in practice, postulate and solve mathematical models in engineering subjects
using the knowledge about computational geometry.

3. Course content/structure:

Introduction (Euclidean, projective, affine and analytical geometry). Geometric Searching. Convex Hulls. Fundamental Algorithms.
Variants and Generalizations. Intersections. Geometry of Rectangles. Fuzzy Computational Geometry. Computer Graphics and
Geometric Modeling. Geometric algorithms of pattern recognition.

4. Teaching methods:

Lectures. Consultations. Lectures are organized in combined form. The presentation of the theoretical part is followed by the
corresponding examples which contribute to better understanding of the theoretical part. In addition to lectures there are regular
consultations. The students can take partial exams during the course. A part of the course material (which represents a unit of course
subject matter) is presented orally and submitted as a written seminar paper. The oral part of the final examination is eliminatory. Through
research and study work the student will, on the bases of scientific journals and other relevant literature that has been studied
independently, develop further understanding of the material covered in lectures. Working with the course teacher the student develops
the ability to independently work on a scientific paper.

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Lecture attendance Yes 5.00 [Theoretical part of the exam Yes 40.00
Project defence Yes 10.00 |Practical part of the exam - tasks Yes 25.00
Term paper Yes 20.00
Literature
Ord. Author Title Publisher Year
1,| Agoston, M. K Computer_Graphlcs and Geometric Modeling: Springer-Verlag, New York 2005
Mathematics
2,1 Agoston, M. K. Computer G_raphlcs and G_eometnc Modeling: Springer-Verlag, New York 2005
Implementation and Algorithms
De Berg, M., Cheong, O., . i . L .
3. | Van Kreveld, M., Overmars, Computational Geometry: Algorithms and Applications] Springer-Verlag, New York- 2008

Berlin-Heidelberg-Tokyo

M.
Shamos, M. |., Preparata, F. . . . Springer-Verlag, New York-
4, P Computational Geometry: An Introduction Berlin-Heidelbera-Tokyo 1985
. . . Digital Geometry Algorithms: Theoretical Foundations
5, Valentin E. Brimkov (Editor), and Applications to Computational Imaging (Lecture | Springer 2012

Reneta P. Barneva (Editor)

Notes in Computational Vision and Biomechanics)
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Table 5.2 Course specification
Course:
Course id: DOMS55 Pattern Recognition
Number of ECTS: 14
Teacher: Ralevi¢ M. NebojSa
Course status: Elective
Number of active teaching classes (weekly)
Lectures: Practical classes: Other teaching types: Study research work: Other classes:
5 0 0 4 0
Precondition courses None

1. Educational goal:

Enabling students to develop abstract thinking and acquire knowledge about pattern recognition.

2. Educational outcomes (acquired knowledge):

To use the acquired knowledge in engineering subjects and in practice, postulate and solve mathematical models in engineering subjects
using the knowledge about pattern recognition.

3. Course content/structure:

Introduction. Resolute Functions. Pattern Recognition - Supervised Learning . Probabilistic Pattern Recognition. Syntactic Pattern
Recognition. Classifying. Applications of Pattern Recognition.

4. Teaching methods:

Lectures. Consultations. Lectures are organized in combined form. The presentation of the theoretical part is followed by the
corresponding examples which contribute to better understanding of the theoretical part. In addition to lectures there are regular
consultations. The students can take partial exams during the course. A part of the course material (which represents a unit of course
subject matter) is presented orally and submitted as a written seminar paper. The oral part of the final examination is eliminatory. Through
research and study work the student will, on the bases of scientific journals and other relevant literature that has been studied
independently, develop further understanding of the material covered in lectures. Working with the course teacher the student develops
the ability to independently work on a scientific paper.

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Lecture attendance Yes 5.00 [Theoretical part of the exam Yes 40.00
Project defence Yes 10.00 |Practical part of the exam - tasks Yes 25.00
Term paper Yes 20.00
Literature
Ord. Author Title Publisher Year
1,| Webb, A. Statistical Pattern Recognition Amold, London-Sydney- 1999
Auckland
2, Duda, R. O., Hart, P. E., Pattern Classification Willey-Interscience, New York | 2005
Stork, D. G.
3, | Bishop, C. M. Pattern Recognition and Machine Learning Springer-Verlag, New York 2006
Odabrana poglavlja teorije prepoznavanja oblika sa Univerzitet u Novom Sadu,
4,| Acketa D. . PMF, Institut za matematiku, 1986
primenama Novi Sad
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Table 5.2 Course specification

Course:

Course id: DOM59 Fixed point theory
Number of ECTS: 14

Teachers: Stojakovi¢ M. Mila, Gaji¢ . Ljiljana, DoSenovi¢ -. Tatjana

Course status:

Elective

Number of active teaching classes (weekly)

Lectures:

Practical classes:

Other teaching types:

Study research work:

Other classes:

5

0

0

4

0

Precondition courses None

1. Educational goal:

Enabling students to develop abstract thinking and acquire basic knowledge in fixed point theory.

2. Educational outcomes (acquired knowledge):

Student is enabled to develop and solve mathematical models in fixed point theorz in further education and professional subjects.

3. Course content/structure:

Metric and Banach spaces, Differentiation and integration in Banach spaces , Contraction principles, the Brouwer fixed-point theorem ,
Kakutani’s fixed-point theorem and applications , The Jordan curve theorem, The Leray—Schauder mapping degree, Compact operators,
The Leray—Schauder mapping degree ,The Leray—Schauder principle and the Schauder fixed-point theorem ,Applications to integral and
differential equations . .

4. Teaching methods:

Lectures, Consultations. The presentation of the theoretical part is followed by the corresponding examples for easier understanding of
subject content. In addition to lectures there are regular consultations. Through research and study work the student will, on the bases of
scientific journals and other relevant literature that has been studied independently, develop further understanding of the material covered
in lectures. In cooperation with professors, student is enabled to independently write scientific paper.

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Term paper Yes 40.00 |Oral part of the exam Yes 60.00
Literature
Ord. Author Title Publisher Year
1,| Olga Hadzi¢ Fixed point theory 1987
2,| Kim Border Feiéggopr;):gétgr?gr;:n?evﬁgoar;\)/plications to Cambridge Univ.Press 1985
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Table 5.2 Course specification

Course:

Course id- DRTO5 Selected Chapters of Computer Communications
Number of ECTS: 14

Teacher: Basicevic¢ V. llija

Course status: Elective

Number of active teaching classes (weekly)

Lectures: Practical classes: Other teaching types: Study research work: Other classes:
5 0 0 4 0

Precondition courses

1. Educational goal:

Introduction to some contemporary trends in the area of computer networks and computer communications in general.

2. Educational outcomes (acquired knowledge):

Students have foundation for research of some problems in the area of computer networks and computer communications in general.

3. Course content/structure:

The course covers technological foundations of contemporary computer communications. Part of course is realized through research that
encompasses introduction to contemporary trends in computer networks.

4. Teaching methods:

Consultations. Student prepares exam work.

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Project Yes 50.00 [Theoretical part of the exam Yes 50.00
Literature
Ord. Author Title Publisher Year
1,|] D. Komer TCP/IP Internet 2005
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Table 5.2 Course specification

Course:
Course id- HDOK-A Selected Chapters in Industrial Robotics
Number of ECTS: 14
Teacher: Borovac A. Branislav
Course status: Elective
Number of active teaching classes (weekly)
Lectures: Practical classes: Other teaching types: Study research work: Other classes:
5 0 0 4 0
Precondition courses None

1. Educational goal:

The goal of the course is that, in accordance with their prior knowledge and interests, students learn about traditional and new areas of
industrial robotics and to introduce the research problem.

2. Educational outcomes (acquired knowledge):

The outcome of the course are the knowledge and ability of students to understand the issues, particularly the advanced field of industrial
robotics and to get involved into research work in this field of study.

3. Course content/structure:

Basic concepts and definitions, homogeneous transformations, robot kinematics (direct and inverse problem), Denavit-Hartenbergova
notation, Jacobians, synthesis trajectory, the dynamics of robots, robot control, robot programming, sensors in robotics and their
application, the application of robots in industrial tasks. Part of the teaching activity on the subject is a self-study research in the field of
industrial robotics. Study research includes active monitoring of the primary scientific sources, organization and execution of experiments
and statistical data processing, numerical simulation, writing a paper with a topic close to the scientific and teaching area of the subject of
student’s doctoral dissertation.

4. Teaching methods:

Depending on the number of students teaching activity may have a classic approach (lectures, consultations), or mentoring. Forms of
teaching activity are adapted to the number of students and selected chapters. Study research.

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Term paper Yes 50.00 [Oral part of the exam Yes 50.00
Literature
Ord. Author Title Publisher Year
. L2 . . Springer, ISBN 3-540-11629-

1,| M. Vukobratovi¢, D. Stoki¢ Control of Manipulation Robots X_ ISBN 0-387-11629-X 1982

2.| M. Vukobratovi¢, M. Kiréanski El(;]sgrt'n:tlcs and Trajectory Synthesis of Manipulation ?g(l;l;\iq_e?’r Verlag, ISBN 3-540- 1986

3 M. Vukobratovi¢, D. Stokic, Non-adaptive and Adaptive Control of Manipulation Springer, ISBN 3-540-13073-X, 1985

| N. Kiréanski Robots ISBN 0-387-130

M. Spong, S. Hutchinson, M. . John Wiley & Sons, ISBN-10 0-

4, Vidvasagar Robot Modelling and Control 471-64990-2. ISBN-13 2006

- - . . Springer - Verlag, ISBN 1-

5,| L. Sciavicco, B. Sicilijano Modelling and control of robot manipulators 85033.221-2 2000
B. Borovac, G. Pordevi¢, M. " . . .

6, Rasi¢. M. Rakovié Industrijska robotika (u pripremi) 2007
B. Borovac, G. Pordevi¢, M. . . " . . .

7, Rasié. M. Rakovié Zbirka zadataka iz industrijske robotike (u pripremi) 2007
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Table 5.2 Course specification

Course:
Course id- HDOK-2 Selected Chapters in Non-Industrial Robotics
Number of ECTS: 14
Teacher: Borovac A. Branislav
Course status: Elective
Number of active teaching classes (weekly)
Lectures: Practical classes: Other teaching types: Study research work: Other classes:
5 0 0 4 0
Precondition courses None

1. Educational goal:

The course goal is to make students, having in mind their previous knowledge and interests, familiar with the new topics in the field of
Non-Industrial Robotics, which is a field that is becoming increasingly more important, and to introduce them to research study.

2. Educational outcomes (acquired knowledge):

The expected educational outcomes of this course are the student's knowledge and ability to fully understand the topics and issues
related to Non-Industrial Robotics and his/her involvement in research work in this field of study.

3. Course content/structure:

In accordance with the student’s interests, some of the following topics will be further studied: applications for service robots (in a
household, on a building site, in a hazardous environment, inspection robots, life saving robots, etc.), autonomous robots, control and
regulation in biological systems, the comparison of the “control architecture” of biological systems and autonomous robots, types of
autonomous robots depending on the way in which they move (wheels and tracks, jumping robots, snake-like robots, flying robots,
multiple-legged and two-legged robot locomotion, etc.), robot learning, “behaviour-based robotics” which represents a new way in which
we control robots in an unstructured environment like ours, grasping and manipulation of objects, humanoid robots. A part of the course
work is conducted through independent individual study and research work in the field of Non-Industrial Robotics.The research study
requires the student’s active and constant interest in and reading of the primary scientific resources, the organization and conducting of
experiments and statistical processing of data, numerical simulations, writing a paper in the specific scientific field relevant to the doctoral
dissertation

4. Teaching methods:

Depending on the number of students the course can be carried out either through lectures, or by working with a mentor (tutorial work).
Modes of teaching depend on the number of students and the chosen chapters (topics). Students are involved in the research study work.

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Term paper Yes 50.00 [Oral part of the exam Yes 50.00
Literature
Ord. Author Title Publisher Year
Autonomous robots — From biological inspiration to The MIT Press, ISBN 0-262-
1, | George A. Bekey implementation and control 02578-7 2005
2,| Rodney A. Brooks zambnan Intelligence — The Early History of the New érzgzdford Book, The MIT 1999
3,| Ronald Arkin Behavior-based Robotics one daly Press, ISBN 0-262- | 4908
4 Vukobratovi¢ M., Borovac B., | BIPED LOCOMOTION -Dynamics, Stability, Control Springer, ISBN 0-540-17456-7, 1990
' | Surla D., Stoki¢ D. and Application ISBN 0-387-1745
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Table 5.2 Course specification

Course: . . .

Design and Planning Processes to Minimize Waste and

Course id: ZSP2t Hazardous Materials

Number of ECTS: 14

Teachers: Kosec L. Borut, Ubavin M. Dejan, Vuji¢ V. Goran

Course status: Elective

Number of active teaching classes (weekly)

Lectures: Practical classes: Other teaching types: Study research work: Other classes:
5 0 0 4 0

Precondition courses None

1. Educational goal:

To introduce students to systematic approach in the environmental field, through the design and planning of lower production of waste
and use of less hazardous substances.

2. Educational outcomes (acquired knowledge):

Students acquire knowledge on environmental protection, sustainable production, with elements of eco-design products and waste
minimization, minimizing the use of hazardous substances.

3. Course content/structure:

The environmental protection system and the concept of cleaner production.

Sustainable production methods of minimization of waste in production processes. Eco-design and case studies of design and planning.
Methods to minimize the use of hazardous substances (chemicals) in production processes and case studies of design and planning.
Partnership as instrument in the design and planning process.

4. Teaching methods:

Lecture and consultation.

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Term paper Yes 30.00 |Written part of the exam - tasks and theory Yes 30.00
Oral part of the exam Yes 40.00
Literature
Ord. Author Title Publisher Year
1, Eicé.t;(avid H.F; Liu & Bela G. Environmental Engineer’s Handbook Boca Raton: CRC Press LLC | 1999
M.D.La Grega,
2,| P.L.Buckingham, J.C.Evans, | Hazardous Waste Management McGraw Hill 2001
ERM,
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Table 5.2 Course specification

Course: . . . . . .

Preparation for the Application of Doctoral Dissertation Topic

Course id: SID05

Number of ECTS: 2

Teachers:

Course status: Mandatory

Number of active teaching classes (weekly)

Lectures: Practical classes: Other teaching types: Study research work: Other classes:
0 0 0 2 0

Precondition courses None

1. Educational goal:

Overview of situation in the area of the proposed topic for doctoral dissertation based on the scientific literature analysis — books,
monographs, papers in referential journals, papers from conference proceedings, available documentation at websites, etc. The objective
is to overview the possibilities of the thesis and scientific potential of the topic.

2. Educational outcomes (acquired knowledge):

Study on the potentials of the proposed doctoral dissertation topic, i.e. the systematized knowledge in the area of the research topic for
doctoral dissertation, as well as clear directions in further research on the topic.

3. Course content/structure:

Defining the wider area of the doctoral dissertation topic and key motives for research. Overview of literature on the basis of available
scientific books, monographs, papers in referential journals, papers from conference proceedings, available documentation at websites,
etc. Study on the potentials of the proposed doctoral dissertation topic.

4. Teaching methods:

Teaching is performed as tutorials.

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Term paper Yes 70.00 [Oral part of the exam Yes 30.00
Literature
Ord. Author Title Publisher Year

Priznati naucnici i struénjaci

. . Razna nauc¢na dela sve
iz oblasti teme Dr teze
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Table 5.2 Course specification
Course:
Course id- DOMO3 Applied Abstract Algebra
Number of ECTS: 14
Teachers: Blagojevi¢ M. Pavle, Doroslovacki D. Rade, Pantovi¢ B. Jovanka, Vojvodi¢ D. Gradimir
Course status: Elective

Number of active teaching classes (weekly)

Lectures: Practical classes: Study research work: Other classes:

5 0 0 4 0
None

Other teaching types:

Precondition courses

1. Educational goal:

Enabling students to develop abstract thinking and acquire fundamental knowledge in the field of applied abstract algebra.

2. Educational outcomes (acquired knowledge):

To use the acquired knowledge in further education and in engineering subjects, postulate and solve mathematical models in engineering
subjects using the knowledge acquired in this course.

3. Course content/structure:

Latticess Boolean Algebrase Finite FieldssAlgebraic Structuress Coding Thoery+ Cryptology*Formal Languages* Automata Theory Study
by doing research includes active following of primary scientific sources, organisation and presentation of seminal papers from the field of
Abstract Algebra, i.e. algorithm construction and programming practical problems that require knowledge in abstract algebra.

4. Teaching methods:

The teaching process consists of theoretical part, lectures and practical classes where various practical problems are solved using the
knowledge acquired during lectures. Through research and study work the student will, on the bases of scientific journals and other
relevant literature that has been studied independently, develop further understanding of the material covered in lectures. Working with
the course teacher the student develops the ability to independently work on a scientific paper.

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Term paper Yes 30.00 |Homework Yes 70.00
Literature
Ord. Author Title Publisher Year
1,| R-Sz Madarasz, S. Uvod uteoriju automata i formalnih jezika Univerzitet u Novom Sadu, 1995
Crvenkovi¢ Novi Sad
2, | Rudolf Lidl, Gunter Pilz Applied abstract algebra Springr-Verlag 1984
3, | R.Doroslovacki Elementi opSte i linearne algebre ALFA-GRAF NS 2006
. . . NORT-HOLAND PUBLISHING
4,| Sergiu Rudeanu Boolean Functions And Equations COMPANY 1974
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Table 5.2 Course specification
Course:
Course id: DOM19 Functional Analysis 2
Number of ECTS: 14
Teachers: Kovacevi¢ M. llija, Kosti¢ Z. Marko, Grbi¢ P. Tatjana
Course status: Elective
Number of active teaching classes (weekly)
Lectures: Practical classes: Other teaching types: Study research work: Other classes:
5 0 0 4 0

Precondition courses

1. Educational goal:

To enable students to think abstractly and to acquire basic knowledge in the field of Functional Analysis (spaces, operators, distribution
theory, short waves theory )

2. Educational outcomes (acquired knowledge):

To utilize the acquired knowledge in further education and professional subjects, design and solve mathematical models in professional
subjects using the subject content of Functional Analysis.

3. Course content/structure:

Lectures: Local convex spaces: function spaces and their duals; measures, spaces; various operators classes; distribution theory, Fourier
and Laplas transformation; Sobolev spaces; fundamentals of small waves theory. Study and research work includes active following of
primary scientific sources, organization and conducting experiments and statistical data processing, numeric simulations, possiblem
writing of scientific papers using functional analysis methods. Note: stated topics are very wide so the student will in cooperation with
professors get appropriate literature that covers several topics from the list.

4. Teaching methods:

Lectures, independent study and research work, consultations. Lectures are held in combined way. Theoretical part is presented in
lectures and it is followed by appropriate exampled contributing easier understanding of the subject content. Students expand knowledge
through study and research work, studying of scientific journals and other literature. In cooperation with professor, student is enabled ot
independently write scientific papers.

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Term paper Yes 50.00 [Oral part of the exam Yes 50.00
Literature
Ord. Author Title Publisher Year

1,1 M.Reed, B.Simon Modern Mathematical Physics, Acad Press Acad.Press. 1975
2,| R.Adams Sobolev Spaces Acad. Press. 1975
3, | F.Hirsh, G.Lacombe Elements of Functional Analysis Springer 1999
4,| P.D.Hislop,L.M.Sigal Introduction to Sprectal Theory Springer 1996
5,| J. Duoandikoetxea Fourier Analysis AMS 2001
6, CF:\./S.AIeksandrov,B.A.Pasljnk Vvdenie v teorijo razmernosti Nauka, Moskkva 1973
7,| S.Kurepa Matematicka analiza Skolska knjiga, Zagreb 1981
8,| V.Huston,J.5.Pym ,_?ﬁgg(r:\?tlons of Functional Analysis and Operator Acad. Press. 1980
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Table 5.2 Course specification
Course:
Course id: DOM27 StatisticsApplied in Engineering
Number of ECTS: 14
Teachers: Lozanov-Crvenkovi¢ S. Zagorka, Stojakovi¢ M. Mila
Course status: Elective
Number of active teaching classes (weekly)
Lectures: Practical classes: Other teaching types: Study research work: Other classes:
5 0 0 4 0
Precondition courses None

1. Educational goal:

Students are able to postulate and solve mathematical models using statistical methods applied in engineering in their further education
and engineering subjects.

2. Educational outcomes (acquired knowledge):

. Students are able to postulate and solve mathematical models using statistical methods applied in engineering in their further education
and engineering subjects,

3. Course content/structure:

Application of statistical packages : Statistica, Exel, Mathematica , MathStatica, SPSS, MATLAB.

Part of the course is carried out through individual study and research work in the field of mathematics. The study and research work
involves active study of primary scientific sources, organization and conduction of experiments and statistical data analysis, numerical
simulations, and possibly writing a paper in the filed of mathematics

4. Teaching methods:

Lectures. Consultations. The presentation of the theoretical part during the lecture classes is followed by the characteristic examples
which contribute to better understanding of the subject matter. In addition to lectures there are regular consultations. Through research
and study work the student will, on the bases of scientific journals and other relevant literature that has been studied independently,
develop further understanding of the material covered in lectures. Working with the course teacher the student develops the ability to
independently work on a scientific paper.

Knowledge evaluation (maximum 100 points)

Pre-examination obligations Mandatory | Points Final exam Mandatory| Points
Term paper Yes 50.00 [Oral part of the exam Yes 50.00
Literature
Ord. Author Title Publisher Year
1,| Jay Devore Probability and statistics for engineering and sciences| BrooksCole Publ.Co. 1987
2,| J.P.Marques de Sa Applied statistics using SPSS,Statistica and MATLAB | Springer 2005
3,| Colin Rose, Murray Smith Mathematical statistics with MATHEMATICA Springer 2002

Datum: 18.12.2012 Strana 69




‘_}“,&S srf"'b UNIVERSITY OF NOVI SAD

Q=" BT .
i"’ﬁf’"“\. .E".;g FACULTY OF TECHNICAL SCIENCES 21000 NOVI SAD, TRG DOSITEJA OBRADOVICA 6
Z Hemmay c

=

2 BeekSe Study Programme Accreditation - PhD Studies

e ey
DOCTORAL ACADEMIC STUDIES Mathematics in Engineering

“LANTE
Table 5.2 Course specification

Course:
Course id: DOM30 Image Processing 2
Number of ECTS: 14
Teacher: Sladoje Mati¢ I. Natasa
Course status: Elective
Number of active teaching classes (weekly)
Lectures: Practical classes: Other teaching types: Study research work: Other classes:
5 0 0 4 0

Precondition courses

1. Educational goal:

The educational objective of the course is to give a deeper knowledge about image processing tasks and methodologies, first introduced
in Image Processing | course. The suggested topics cover main steps in image processing: image pre-processing, image segmentation,
shape analysis and feature extraction, and interpretation. Additional topics are related to 3D images, colour images, and fuzzy segmented
images. Such a concept provides an overview and practical understanding of this up-to-date field of applied mathematics and computer
science.

2. Educational outcomes (acquired knowledge):

Knowledge of steps and methodologies of image processing. Practical knowledge that can be applied in a variety of real world image
analysis tasks.

3. Course content/structure:

1. Image pre-processing (advanced): Geometric transformations. Local pre-processing (image smoothing, edge detectors, scale in image
processing). Image restoration.

2. Image segmentation (advanced): Advanced edge- and region-based segmentation methods. (Hough transform, watersheds, matching,
live-wire, active contours (snakes)).

3. Object recognition: Statistical pattern recognition. Optimization techniques in recognition. Recognition as graph-matching.

4. Image registration: Registration transformations (translation, rotation, scaling, p