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Capagnuuu:

umbeBu
Kypca:

v' OcHOBHa  TeopHja  ONTHMH3ALMOHUX  AIrOpPUTAMa  MPUMEHEHUX Y
uHKemepcTBy. Kype je dokycupan Ha NpakTUYHO pellaBame ONTUMH3aLHOHHX
npobieMa KOJA KOjHX He IIOCTOjU INpel3Hame O OCOOMHAMa ONTHMH3ALHOHOT
npocropa (eHrinecku: black-box optimization).

v/ JleTaJbHO YIIO3HABAIE Ca ONTHMU3ANMOHUM AJITOPUTMHMA KOjU ce Hajyernhe
KOPHCTE Y HH)KESHEPCTBY.

v' Ocrioco0JbaBame 3a MPAKTUYHY MPUMEHY ONTHMU3AMOHUX airopurama y
WHKECHEPCKUM NMPo0IeMIMa U HayYHO-HCTPKUBAYKOM PajLy.

Canp:kaj
Kypca:

YBoa. [Iperien nojMoBa 1 pe/ICTaB/bambe OCHOBHE TEOPHjE PelllaBamba CUCTeMa
HeJIMHeapHHX jelHaYnHa Ha KOje e CBOJIE ONTUMHU3ALMOHH allTOPUTMH Y HHKCHECPCTBY.
Cucremaruzaumja. [logene onTUMU3allMOHUX aAropUTaMa.
OnNTHMH3AUUOHU AJITOPUTMH:

1) cuy4ajHO IpeTpakuBame (eHrnecku: random search),

2) cHcTeMaTcKo MpeTpakuBame (SHIIIeCKH: systematic search),

3) rpamujerTHa MeTona (eHraecku: gradient method),

4) cummekc anroputaM (enrinecku: Nelder-Mead simplex),

5) reHercku anroputaM (eHriecku: genetic algorithm),

6) cuMmymupaHo Kajberme (eHriecku: simulated annealing),

7) xperame jaTa (eHIJIeCKHU: particle swarm optimization).
OnrumMu3anuja ca Bune kpurepujyma. [lapeto GppoHT u meroso oapehuame
KopuIhemheM ONTUMH3AUOHHX aIrOpUTaMa.
Pan Ha pauynapy. CarnienaBame 0COOMHA U MapaMeTapa ONTHMHU3aLHOHUX alropuTama
KOjHU Cy OJ 3Ha4aja 3a IPaKTHYHY NPUMEHY KPO3 IPOrpaMHparhe U CUMyJaldje Ha
padyHapy.

Metoau
npeaBama:

45 yacoBa npeaaBama + 15 yacoBa pasja Ha padyHapy.

Jlureparypa:

1. Z. Michalewicz, D.B. Fogel, How to Solve It: Modern Heuristics, Springer; 2nd
edition, 2004.

2. D.E. Goldberg, Genetic Algorithms in Search, Optimization, and Machine Learning,
Addison-Wesley Professional, 1989.

Metoau
[0112:871:21: %K

IIpenucnuTHe o6aBe3e — HajBuiIe 80 moeHa, ozcena ce Ha 70 moeHa:

Jdomahu 3aganu — nBa 3anatka, cBaku mo 40 moexa.
Hcenur — y Tpajamy on 120 munyta, HajBumie 40 nmoeHa, ojcena ce Ha 30 moeHa.
Konauna omeHa — ykymaH Opoj moeHa ce noOuja cabupameM IMOeHa J00UjEHHX Ha
OCHOBY NPEIUCIUTHIX 00aBe3a U UCTIUTA. 32 MOJIaramke MCIUTa HEOXOAHO j& OCBOJUTH
6ap 51 moen. Ouene 6-10 cy paBHOMEpHO pacnojesbeHe y orncery ox 51 mo 100 moena.
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HACTaBe:
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The Name of Institution:

School of Electrical Engineering,
University of Belgrade

Description of an Individual Course Unit

Course Code: | Level of Course: | MSc ECTS | 6 | Semester: 1

Course Title: Basic optimization algorithms in engineering Year of Study: 1

Prerequisites: None Type of Elective
course:

Lecturer(s): Dr. Dragan Ol¢an

Course Staff:

Objective of
the course:

v' Introduction to the theory of optimization problems in engineering. Black-box
optimization problems (for which no a-priori knowledge is available) are the focus of
this course.

v Detailed explanation of optimization algorithms commonly used in engineering
practice.

v" Training for practical applications of optimization algorithms in engineering
problems and scientific research.

Course Introduction. Review of basic terms and the outline of the theory of solving nonlinear
Contents: systems of equations as a basis for application of optimization algorithms in engineering.
Systematization. Classifications of optimization algorithms.
Optimization algorithms:
1) random search,
2) systematic (grid) search,
3) gradient method,
4) Nelder-Mead simplex,
5) genetic algorithm,
6) simulated annealing,
7) particle swarm optimization.
Multi-objective optimization. Pareto front and its estimation by using optimization
algorithms.
Computer-based exercise. Comprehension of optimization algorithms and parameters
essential for the practical engineering applications of those algorithms by coding the
algorithms and by simulations.
Teaching 45 hours of lectures + 15 hours of supervised problem classes.
Methods:
Literature: 1. Z. Michalewicz, D.B. Fogel, How to Solve It: Modern Heuristics, Springer; 2nd
edition, 2004.
2. D.E. Goldberg, Genetic Algorithms in Search, Optimization, and Machine Learning,
Addison-Wesley Professional, 1989.
Assessment Activities — maximum 80 points, clipped at 70 points:
methods: Homework — Two assignments, 40 points each.
Final Exam — Duration 2 hours, maximum 40 points, clipped at 30 points.
Final grade — The total score is calculated by summing the score achieved for the course
activities and the score achieved at the final exam. To pass the course, at least 51 points
must be achieved. The grades 6-10 are evenly distributed in the range from 51 to 100
points.
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