Tabeaa 5.1 Cnenndukanuja npeaMera Ha CTYAUjCKOM MPOrpaMy T10KTOPCKHX CTyAHja

Ha3sus npeamera: Monte Kapio cumynanuje y ¢pusuim

HacraBuuk nin Hactapuunm: [opas [lonapuh, Autyn banax

Craryc npeamera: u300opHU

bpoj ECIIB: 15

YcJ10B: OCHOBHO MO3HABamE MPOrpaMupama (MporpaMcKH je3uK Mo u300py CTylIeHTa)

Iwb npeamera
VYno3HaBame CTyleHaTa ca CTOXacTHYKMM MpolecuMa y (GHU3MLM W H3ydYaBaleM MeToJa HHXOBOT
MOJCIIUPAA.

Hcxon npeamera
CrynmeHTrn cy cHnocoOHH Aa MOZIENHpajy (u3MUYKe IojaBe M Ia NHITy CHMYJAIOHE KOJOBE Be3aHE 3a
pasimauTe GU3NIKE IpoIece Y YHjUM OCHOBaMa Cy CIIy4ajHHU IIPOLIECH.

Canp:kaj npeamera

Teopujcka nacmasa

1. Tenepatopu mnceyno-ciaydajHUx OpojeBa. MeTozme mpoBepe KBaJHMTEeTa I'eHEpaTopa ICeyIo-CydajHHX
opojeBa. Paznuuure quctpubynuje, cpema BPeIHOCT, CTaHAapIHA ACBHjallfja U TUCTICP3Uja PA3TUUUTHX
aucTpuOynuja ciydajHux OpojeBa. Mojenupame pasIMYUTHX JUCTpUOyLHMja CilydajHuX OpojeBa:
I'paduuku n ananuTuyku merox. Error ¢yHkuMja w mHBep3Ha error ¢yHkuuja. LleHTpanHa rpaHuuHa
teopema. Monre Kapio Merona nnrerpanuje.

2. Cumynamgje y atomckoj ¢usunu. Cumynanuje y (QU3HIM aTOMCKHAX CyaapHuX mpoueca. Cumysainuja
paaujaTHBHOT TpaHcmopTa. CuMynanuje y HykieapHOj ¢m3unu. Cumynanuje v GU3UIH KOHICH30BaHOT
CTama.

3. CiryuajHO Kperame 1 MakoBieeB naHan. KBantae MonTte Kapio cumynanmyje.

Ilpakmuuna nacmasa
Pauyncke BexOe. CaMoCTaIHO pelIaBame 3a/1aTaka Ha padyHapy.

IIpenopy4ena Jureparypa
1. Monte Carlo Methods, M. H. Kalos, P. A. Whitlock, Wiley, 2004.
2. Numerical Recipes in C, W. H. Press, S. A. Teukolsky, W. T. Vetterling, B. P. Flannery, Cambridge
University Press, Cambridge, 1992.
3. Computational mathematics, B. P. Demidovich and I. A. Maron, Mir Publishers, Moskow, 1987.

Bpoj uacoBa aktuBHe HacTaBe: 5 | TeopHjcka HACTABA: 2 | Hpakriuna nacrasa: 3

MeTtoae usBolema HacTaBe
[IpenaBama, pauyHCcKe BexOe, CEMUHAPH.

Ouena 3Hamwa (Makcumasanu Opoj moena 100)
AKTHUBHOCT TOKOM TipeaaBama: 10; momahu 3aganu: 30; cemunapu: 30; ucnut: 30




Table 5.1 Specification of subjects in the doctoral studies study program

Name of the subject: Monte Carlo Simulations in Physics

Teacher(s): Goran Popari¢, Antun Balaz

Status of the subject: elective

Number of ECIIb points: 15

Condition: basic knowledge of programming (programming language chosen by the student)

Goal of the subject
Introduction to stochastic physical processes and study of modeling methods of such processes.

Outcome of the subject
After the course the student should be able to model different physical processes and to write simulation codes
based on these models.

Content of the subject
Theoretical lectures
1. Generators of pseudo-random numbers. Methods of quality checking generators of pseudo-random
numbers. Distributions mean values, standard deviation and dispersion of different random
distributions. Modeling different random distributions: Graphical and analytical methods. Error
function and inverse error function. Central limit theorem. Monte Carlo methods of integration.
2. Simulations in atomic physics. Simulations of atomic collision processes. Simulations of radiative
transport. Simulations in nuclear physics. Simulations in condensed mater physics.
3. Random moving and Markov chains. Quantum Monte Carlo simulation.

Practical lectures
Problem solving exercises. Individual solving of problems on a computer

Recommended literature
1. Monte Carlo Methods, M. H. Kalos and P. A. Whitlock, Wiley, 2004.
2. Numerical Recipes in C, W. H. Press, S. A. Teukolsky, W. T. Vetterling, and B. P. Flannery,
Cambridge University Press, Cambridge, 1992.
3. Computational mathematics, B. P. Demidovich and I. A. Maron, Mir Publishers, Moskow, 1987.

Number of active classes: 5 | Theory: 2 | Practice: 3

Methods of delivering lectures
Lectures, exercises, seminars.

Evaluation of knowledge (maximum number of points 100)
Activity during lectures: 10; homework problems: 30; seminars: 30; exam: 30




