UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: Numericne metode v fiziki
Course title: Numerical Methods in Physics
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Nosilec predmeta / Lecturer:

| Zidan3ek Aleksander

Jeziki / Predavanja / Lectures:

slovenski / Slovenian

Languages:

Vaje / Tutorial: |slovenski / Slovenian

Pogoji za vkljucitev v delo oz. za opravljanje
Studijskih obveznosti:

Prerequisits:

Ni zahtev. Priporoceno znanje iz osnov
racunalnistva, analize in algebre ter
matematicne fizike.

None. Recommended knowledge from
computing, calculus, algebra and mathematical
physics.

Vsebina:

Content (Syllabus outline):

Programiranje, delo s tabelami. Numeri¢ne
metode in fizikalno ozadje: sistemi linearnih
enacb, nelinearne enacbe, interpolacija,
odvajanje, integriranje, navadne diferencialne
enacbe, parcialne diferencialne enacbe.
Metode Monte Carlo, metoda molekularne
dinamike, simulacija delovanja moZganov in
nevronske mreze.

Uporaba simbolnega paketa pri reSevanju
izbranih fizikalnih problemov.

Programming, work with arrays. Numerical
methods and physical background: Systems of
linear equations, nonlinear equations,
interpolation, derivation and integration,
ordinary differential equations, partial
differential equations. Monte Carlo methods,
molecular dynamics methods, simulation of the
brain processes and neural networks.

Using of symbolic packet by solving some
physical problems.




Temeljni literatura in viri / Readings:

e W.H. Press in dr.: Numerical Recipes, The Art of Scientific Computing, Cambridge

University Press, 2007

e F.J. Vesely: Computational Physics, An Introduction, Springer, 2012.
e Z.Bohte: Numeri¢ne metode. Ljubljana: DMFA, 1991,

Cilji in kompetence:

Objectives and competences:

Studentje pridobijo teoreti¢na in prakti¢na
znanja iz uporabe rac¢unalnika pri reSevanju
fizikalnih problemov.

Students acquire theoretical and practical
knowledge about the use of computer to solve
physical problems.

Predvideni Studijski rezultati:

Intended learning outcomes:

Znanje in razumevanje:
Po zaklju¢ku predmeta Student:

- pozna, razume in uporabi numeri¢ne metode

za reSevanje fizikalnih problemov:

- odvajanje in integriranje,

- iskanje nicel enacb,

- sistemi linearnih enacb,

- diferencialne enacbe,

- uporaba naklju¢nih stevil,
- zna opisati enostavne fizikalne sisteme
numericno,
- je sposoben programirati in izracunati
numeri¢ne modele fizikalnih sistemov.

Prenesljive/klju¢ne spretnosti in drugi
atributi:

Student je sposoben uporabe numeri¢nih
metod tudi na drugih podrogjih.

Prav tako se zaveda pomena numeri¢nega
reSevanja modelov ter zmore programirati
numeri¢ne modele tudi za kompleksne
sisteme.

Knowledge and understanding:
Upon completion of the course, the students:
- know, understand and apply numerical
methods for solving physical problems:

- Differentiation and integration.

- Roots of equations.

- Systems of linear equations.

- Differential equations.

- Use of random numbers,
- is able to describe simple physical systems
numerically,
- is able to program and calculate numerical
models of physical systems.

Transferable/Key Skills and other attributes:
The students are able to apply numerical
methods also in other fields.

The students are aware of the importance of
numerical solving of models and able to
program numerical models also for complex
systems.

Metode poucevanja in ucenja:

Learning and teaching methods:

Razlaga, razgovor, Studij primerov,
problemsko uéenje, laboratorijsko delo z
racunalniki.

Lecture, discussion, case studies, problem
based learning, laboratory work with
computers.

Delez (v %) /

Nacini ocenjevanja:

Weight (in %)

Assessment:

dnevnik lab. vaj
projektna naloga
ustni izpit

35
35
30

logbook of laboratory work
project assignment
oral exam



https://en.wikipedia.org/wiki/Derivative#Differentiation

Za uspesno zaklju¢eno u¢no enoto For a successfully completed course,
mora biti vsak del posebej pozitiven. each part of the assessment has to be
Pozitivno ocenjen dnevnik positive. A positive evaluation of the
laboratorijskih vaj in opravljena laboratory workbook and the completed
projektna naloga sta pogoj za pristop k project assignment are required for
izpitu. admission to the exam.
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