Tabesaa 5.1 Cneundukanija npeaMera Ha CTYIHjCKOM MPOTPaMy JOKTOPCKHX CTYIHja

Ha3sus npeamMera: HyMepI/Iqu MCTOAC U CI/IMyJ'IaIlI/Ije y KBaHTHOj OIITHITN

HacraBuuk nian HactaBuunm: 1p Jyman Apcenosuh

Cratyc npeaMera: u300pHH

bpoj ECIIB: 15

YciaoB:

Iu/e npeamera

wm npenmera je yrno3HaBambe ONTUMAIHUX alrOpUTamMa 3a HyMEPHUKO pelllaBare MaTeMaTHUKuX MpobieMa
KOjH ce I0jaBJbyjy y ontuuu. Takole, YKOJIMKO IOCTOjH BHIE IMOCTYNaka MOTPEOHO je pa3yMeTu Koju je 3a
Jaty npobieM HajOoJbH y CMHUCTY Op3WHE M TAYHOCTH pellaBarmba.

Hcxon npeamera

Crynment O6m mpBo Tpebao na pa3yme nHa JIM je MaTeMaTHYKH MpOOJeM YONIITEe MOTONAaH 32 HYyMEpPHUYKO
pemaBame y CMHCITY NOTPeOHOT BpeMeHa M CHUTYPHOCTH y TayHOCT pesynrata. Ctehm he m pazymeBame
BaXHOCTH aHAINTHYKHX TpaHCPOpMaIdja Koje BOJE HOTOMHMjOj (opMynamuju 3amaTka 3a HYMEPHKY H
cumynanyje. OBO je TIOrOTOBY 3HAYajHO YKOJHMKO KOPHUCTH TOTOBE MPOTPAaMCKe MAaKeTe ca MaJOM KOHTPOJIOM
METO/1a KOjH C€ y pellaBamy KOPUCTH.

Canp:kaj npeamera

Teopujcka nacmasa

Cucremu nuHeapHHX jeqHaunHa. VHTepnonanuja u ekcrpanonauuja. Onpehenu unterpanu. TpaHcueneHTHE
jennaunne. Hamaxeme excrpemyma. CBojcrBeHu npobOiiem. ®ypujeoB TpaHchopM M IUTHTaIHU (unrpu.
Cucremu audepeHuujanHux jenHauuHa. KoHTypHum mpobneM. UHrerpanne jennaumHe. [lapuwmjanHe
JTu(epeHIIrjaTHe jeTHAYnHE.

Ipaxmuuna Hacmasa

CTyneHTH IpUMERYjy HaydeHe alrOpUTMe Ha KOHKPETHE 3a1aTKE U3 ONTHKE.

IIpenopy4ena nureparypa
W.H. Press, S.A. Teukolsky, W.T. Vetterling, B.P. Flannery, Numerical Recipes

Bpoj wacoBa aktuBHe HactaBe 15 | Teopwujcka HactaBa: 10 | [IpakTnuna HacTaBa: 5

Merozne uspohema Hacrase
IIpenaBama, KOHCYNTaNMje, M3paga foMahux 3agaraka, M3paga CEMHHAPCKOT pajga U oJ0paHa.

Ouena 3Hama (MakcumaJjnu Opoj noena 100)
AKTHBHOCT y TOKY npeaaBama 10, nucmenu ucnut 40, ycmenu ucnut 50




Table 5.1 Specification of subjects in the doctoral studies study program

Name of the subject:  Numerical methods and simulations in quantum optics

Teacher(s): dr DuSan Arsenovié

Status of the subject: elective

Number of ECIIb points: 15

Condition:

Goal of the subject

The aim of this course is learning of optimal algorithms for numerical solving of mathematical problems in
optics. In case of multiple choices it is important to understand which algorithm is best suited for a given task
concerning speed and calculation accuracy.

Outcome of the subject

Student shoud find out wheather mathematical problem is suitable for numerical calculation in the sense of
required time and assurance in the outcome's accuracy. Importance of analytical preparations before numerical
simulations should also be understood. This is especialy importaint if application packages are used with little
control over the method of calculations.

Content of the subject

Theoretical lectures

Systems of linear equations. Interpolation and extrapolation. Definite integrals. Transcedent equations.
Extremum finding. Eigenproblem. Fourier transform and digital filters. Systems of differential equations.
Contour problems. Integral equations. Partial differential equations.

Practical lectures

Students apply algorithms on particular tasks from optics.

Recommended literature
W.H. Press, S.A. Teukolsky, W.T. Vetterling, B.P. Flannery, Numerical Recipes

Number of active classes 15 | Theory: 10 | Practice: 5

Methods of delivering lectures
Interactive lectures, consultations, solving homework problems and presenting orally, writing one seminar
paper and presenting it

Evaluation of knowledge (maximum number of points 100)
Coursework 10, written examination 40, oral examination 50




