NUMERICNE METODE

UCNI NACRT PREDMETA/COURSE SYLLABUS
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Izpolnjevanje pogojev za vpis v Univerzitetni studijski
program I. stopnje Strojnistvo - Razvojno

raziskovalni program.

Vsebina:
predavanje
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Vaje Klini¢ne vaje  Druge oblike = Samostojno ECTS
/Tutorials /Clinical $tudija delo
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prof. dr. Janko Slavi¢

Obvezni splosni predmet /Compulsory general course

Predavanja/Lectures: Slovens¢ina

Vaje/Tutorial: Slovenséina

Prerequisites:

Meeting the enrollment conditions for the Academic
study programme of Mechanical Engineering -
Research and Development program.

Content (Syllabus outline):
1st lecture
* Introduction to the subject

- Uvod v programiranje, Osnove programskem * Introduction to Programming, The Basics of the
jezika Python Python Programming Language
- Osnove in sestavljena podatkovne strukture, *  Basics and data structures, program flow control

kontrola toka programa

2nd lecture




2. predavanje

- Funkdije, delo z datotekami, obravnavanje izjem
3. predavanje

- Moduli, dokumentiranje kode

4. predavanje

- Objektno programiranje, strojno simbolno
racunanje

5. predavanje

- Uvod v numeri¢ne metode

- Sistem linearnih enacb. Norma in pogojenost
sistema. Gaussova eliminacija

6. predavanje

- LU razcep, pivotiranje, iterativne metode
reSevanja sistema linearnih enacb

7. predavanje

- Interpolacija. Lagrangeva interpolacijska metoda,
zlepki

8. predavanje

- Aproksimacija. Metoda najmanjsih kvadratov.
Aproksimacija s polinomom in s poljubno funkcijo
9. predavanje

- Resevanje nelinearnih enacb. Bisekcijska, sekantna
in Newtonova metoda. Resevanje sistema nelinearnih
enacb.

10.  predavanje

- Numeri¢no odvajanje. Metoda konénih razlik,
centralna diferencna shema, necentralne diferencne
sheme, zaokrozitvena napaka.

11.  predavanje

- Numericno integriranje. Newton-Cotesov pristop
(Simpsonova metoda, Rombergova metoda).
Gaussov integracijski pristop.

12.  predavanje

- Numeric¢no resevanje diferencialnih enacb —
zacetni problem (Euletjeva metoda, metoda Runge-
Kutta, ocena napake)

13.  predavanje

- Numeri¢no resevanje diferencialnih enacb — robni
problem (strelska metoda, metoda konc¢nih razlik)
14. predavanje

- Testiranje pravilnosti kode in uporabniski vmesnik
15.  predavanje

- Razvoj kode s pomocjo orodja git

Temeljna literatura in viri/Readings:

*  Functions, working with files, exception handling

3rd lecture

*  Modules, documenting code

4th lecture

*  Object programming, symbolic mathematics

5th lecture

* Introduction to numerical methods

*  System of linear equations. Norm and condition
number, Gaussian elimination

6th lecture

* LU decomposition, pivoting, iterative methods of
solving a system of linear equations

7th lecture

* Interpolation. Lagrange interpolation method,
splines

8th lecture

*  Approximation. The least squares method.
Approximation with polynomial and with
arbitrary function

9th lecture

*  Solution of nonlinear equations. Bisection,
secant, and Newton methods. Solution of a
system of nonlinear equations.

10th lecture

*  Numerical differenciation. Finite difference
method, central differential scheme, non-central
differential scheme, rounding error.

11th lecture

*  Numerical integration. Newton-Cotes approach
(Simpson method, Romberg method). Gaussian
integration approach.

12th lecture

*  Numerical solution of differential equations -
initial value problem (Euler method, Runge-
Kutta method, error estimation)

13th lecture

*  Numerical solution of differential equations —
boundary value problem (shooting method, finite
difference method)

14th lecture

*  Code testing and user interface

15th lecture

*  Code development using git

1. Slavi¢ J.: Programiranje in numeri¢ne metode s Pythonom, izvtsljiva knjiga, 2015 in 2023. [COBISS.SI-ID

292743168]

2. Petridic J.: Uvod v Matlab za inZenirje, 2011. [COBISS.SI-ID 269571072]

©

Demsar J.: Python za programerje, 2012. [COBISS.SI-ID 260785920]

4. Nicolas P. Rougier: From Python to Numpy, 2017, https://www.labri.fr/perso/nrougier/ from-python-

to-numpy/

5. Kiusalaas J: Numerical Methods in Engineering with Python 3, 2013. [COBISS.SI-ID 13832475]

Cilji in kompetence:

Cilji:

1. Samostojno resevanje tehni¢nih problemov ob
uporabi numeri¢nih orodij.

Objectives and competences:

Objectives:

1. Independent solving of technical problems using
numerical tools.


https://plus.cobiss.net/cobiss/si/sl/bib/292743168
https://plus.cobiss.net/cobiss/si/sl/bib/269571072
https://plus.cobiss.net/cobiss/si/sl/bib/260785920
https://plus.cobiss.net/cobiss/si/sl/bib/13832475

2. Teoreti¢no znanje osnovnih numeri¢nih metod.

3. Samostojna nadgradnja znanja programiranja in
numeri¢nih metod pri drugih predmetih in v
praksi.

Kompetence:

1. Sposobnost samostojnega programiranja
tehni¢nih problemov (S1-RRP, S2-RRP, S3-RRP,
S4-RRP, S5-RRP, S6-RRP, P6-RRP)

2. Sposobnost teoreti¢nega razumevanja osnovnih
numeri¢nih metod (S2-RRP, S3-RRP, P3-RRP,
P5-RRP, P6-RRP)

3. Sposobnost samostojne nadgradnje osvojenega
znanja na podrocju programiranja in numericnih
metod (P2-RRP, P3-RRP, P4-RRP, P5-RRP)

Predvideni Studijski rezultati:

Znanja:

Z.1: Poglobljeno teoreti¢no in prakti¢no znanje na

podro¢ju programiranja in numeri¢nih metod za

potrebe raziskav in razvoja.

Spretnosti:

1. S1: pravilna uporaba programskega ekosistema
Python

2. §1.2: Razvoj numeri¢nih modelov glede na
izbrani tehnicni problem

3. S1.3: Analiza in prikaz podatkov

Metode poucevanja in ucenja:

P1 Avditorna predavanja z reSevanjem izbranih za
podrodje znacilnih teoreti¢nih in prakticno uporabnih
primerov.

P3 Avditorne vaje, kjer se teoreticno znanje
spredavanj podkrepi z racunskimi primeri.

P4 Vaje v racunalniski ucilnici

P6 Interaktivna predavanja

P10 Uporaba anket v realnem casu

P11 Uporaba izvrsljivih knjig

P12 Individualizirane domace naloge v spletni ucilnici
P13 Individualizirane domace naloge s samodejnim
popravljanjem

P15 Uporaba video vsebin kot priprava na predavanja
in vaje

Nacini ocenjevanja:

2. Theoretical knowledge of basic numerical methods.
3. Independent upgrading of programming
knowledge and numerical methods in other subjects
and in practice.

Competencies:

1. Ability to numerically define and code technical
problems independently (S1-RRP, S2-RRP, S3-RRP,
S4-RRP, S5-RRP, S6-RRP, P6-RRP)

2. Ability to theoretically understand basic numerical
methods (S2-RRP, S3-RRP, P3-RRP, P5-RRP, Po6-
RRP)

3. Ability to independently develop acquired
knowledge in programming and numerical methods
(P2-RRP, P3-RRP, P4-RRP, P5-RRP)

Intended learning outcomes:

Knowledge:

Z1: In-depth theoretical and practical knowledge of
programming and numerical methods for R&D.
Skills:

1. §1.1: Proper use of the Python software ecosystem
2. 81.2: Development of numerical models according
to the selected technical problem

3. §1.3: Analysis and presentation of data

Learning and teaching methods:

P1 Lectures with presentation of selected theoretical
and practical examples.

P3 Practical classes where theoretical knowledge
extended with real-life test cases.

P4 Computer room tutorials

P6 Interactive Lectures

P10 Use of instant real-time surveys

P11 Use of executable books

P12 Individualized homework online classroom
P13 Individualized homework with automatic
evaluation

P15 Use video content

DeleZ/Weight Assessment:

sodelovanje pri predavanjih 5,00 % participation in lectures

sodelovanje pri vajah (vsaj 50%0) 25,00 % participation in practical clases (at least 50%)
tedenske domace naloge (osnove ekosistema 5,00 % of weekly homework (Python ecosystem
Pythona) (vsaj 50%) basics) (at least 50%)

tedenske domace naloge (numeri¢ne 10,00 % of weekly homework (numerical methods)
metode) (vsaj 50%) (at least 50%)

individualni projekt (vsaj 50%) 25,00 % individual project (at least 50%)

preizkus iz teorije (vsaj 50%) 30,00 % theory test (at least 50%)

Ustni zagovor predloga ocene.

Ocenjevalna lestvica:

Oral defense of the proposed grade.

Grading system:



5 - 10, pri ¢emer velja, da je pozitivna ocena od 6 - 10 | 5 - 10, a student passes the exam if he is graded from

6to 10
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