UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet:

Course title:

Integralske transformacije in Fourierova analiza

Integral transformations and Fourier analysis

Clanica nosilka/UL Member: ULFS

Studijski programi in stopnja Studijska smer Letnik Semestri
Strojnistvo - razvojno raziskovalni program, Ni ¢lenitve (Studijski program) 2. letnik 1. semester
prva stopnja, univerzitetni
Univerzitetna koda predmeta/University course code: 0562749
Koda ucne enote na ¢lanici/UL Member course code: 2012-U
Predavanja Seminar Vaje Klini¢ne vaje Druge oblike Samostojno ECTS
Studija delo
45 45 60 6

Nosilec predmeta/Lecturer:

Vrsta predmeta/Course type:

Jeziki/Languages:

Vaje/Tutorial:

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

Izpolnjevanje pogojev za vpis v Univerzitetni studijski
program |. stopnje Strojnistvo - Razvojno raziskovalni
program.

Vsebina:

Integrali s parametrom, Laplaceova transformacija in
pomembne funkcije

1. Integrali s parametrom.

- Odvajanje integralov s parametrom. Integriranje
integralov s parametrom. Izlimitirani integrali s
parametrom. Odvajanje in integriranje.

2. Laplaceova transformacija.

- Inverzna Laplaceova tranformacija. Pravila za
uporabo Laplaceove transformacije. Tabela
transformirank.

3. Konvolucija funkcij.

Predavanja/Lectures:

Aljosa Peperko, Bostjan Gabrovsek, Darja Rupnik Poklukar, Janez Zerovnik

Obvezni splosni predmet /Compulsory general course

Slovenscina

Slovenscina

Prerequisites:

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

Content (Syllabus outline):

Integrals with parameters, Laplace transform and
special functions

1. Integrals with a parameter.

- Differentiation and integration of integrals with
parameter. Improper integrals with a parameter.
Differentiation and integration.

2. Laplace transform

- Inverse Laplace transform. Rules for Laplace
transform. Table for the Laplace transform.

3. Convolution of functions

- Application of Laplace transform in solving linear



- Uporaba Laplaceove transformacije za reSevanje
linearnih sistemov diferencialnih enacb. ReSevanje
posebnih primerov integro-diferencialnih enacb z
Laplaceovo transformacijo. Uporaba na fizikalnih
primerih.

4. Gama funkcija. Beta funkcija. Eulerjev izrek.

- Aplikacije integralov s parametri v reSevanju fizikalnih
in inZenirskih problemov in preprostih parcialnih
diferencialnih enacb.

5. Funkcijske vrste.

- Definicija in osnovne lastnosti. Enakomerna
konvergenca. Integriranje in odvajanje funkcijskih vrst.
6. Legendrova enacba.

- Resevanje s poten¢no metodo. Legendrovi polinomi.
Splosna resitev.

7. Frobeniousova metoda.

- Besselova enacba. Besselove funkcije 1.vrste.
Besselove funkcije 2.vrste.

Fourierova analiza.

8. Fourierove vrste.

- Sodi razvoj. Lihi razvoj. Izra¢un stevilskih vrst s
pomocjo Fourierovega razvoja.

9. Kompleksne Fourierove vrste.

- Fizikalni zgledi. Vsiljene oscilacije. Vzmet-masa.
Elektricno vezje.

10. Aproksimacije s trigonometri¢nimi polinomi.

- Minimalna napaka. Parsevalova enakost. Zgledi.
11. Sturm-Lioviellovi sistemi.

- Robni pogoji. Ortogonalne funkcije. Ortogonalnost
lastnih funkcij.

12. Razvoj po ortogonalnih vrstah.

- PosploSene Fourierove vrste. Fourier-Legendrove
vrste. Fourier-Besselove vrste. L*2 konvergenca. Polnost
ortonormalnih mnozic funkcij.

13. Fourierov integral.

- Kosinusna Fourierova transformacija. Sinusna
Fourierova transformacija. Pravila transformiranja.
14. Fourierova transformacija.

- Inverzna Fourieorova transformacija. Fizikalna
interpretacija. Transformacijska pravila.

15. Tabela transformirank.

- Diskretna Fourieorova trasformacija. Hitra
Fourieorova trasformacija. Zgledi.

Temeljna literatura in viri/Readings:

systems of differential equations and in solving special
cases of integro-differential equations. Application to
examples from physics.

4. Gamma function. Beta function. Euler theorem.

- Application of integrals with parameters in solving
physical and engineering problems and in solving simple
partial differential equations.

5. Function series.

- Definition and basic properties. Uniform
convergence. Integration and differentiation of function
series.

6. Legendre equation.

- Solving via a power method. Legendre polynomials.
General solution.

7. Frobenious method.

- Bessel equation. Bessel functions of first and second
order.

Fourier analysis

8. Fourier series.

- Even series. Odd series. Calculating scalar series via
Fourier series.

9. Complex Fourier series.

- Application to examples from physics. Forced
oscilations. Mass-spring systems. Electrical circuit.

10. Approximation with trigonometric polynomials.

- Minimal error. Parseval equation. Examples.

11. Sturm-Lioviell systems

- Boundary conditions. Ortogonal functions.
Ortogonality of eigenfunctions.

12. Ortogonal series expansion

- Generalized Fourier series. Fourier-Legendre series.
Fourier-Bessel series. L2 convergence. Completeness of
ortonormal sets of functions.

13. Fourier integral.

- Cosine Fourier transform. Sine Fourier transform.
Transformation rules.

14. Fourier transformation.

- Inverse Fourier transform. Physical interpretation.
Transformation rules.

15. Table for Fourier transform.

- Discrete Fourier transform. Fast Fourier transform.
Examples.
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Cilji in kompetence:

Cilji:

1. Studenti spoznajo napredne metode iz podro¢ja
integralskih transformacij, funkcijskih vrst in
Fourierove analize.

2. Spoznajo teoreti¢ne osnove metod za reSevanje in

izpeljavo resitev nekaterih fizikalnih in tehniskih
problemov

Kompetence:

1. Sposobnost uporabe pridobljenih matemati¢nih
znanj s podrocij integralskih transformacij,
funkcijskih vrst in Fourierove analize za modeliranje,
reSevanje in evalviranje strokovnih tehniskih
problemov v strojnistvu (51-RRP, S6-RRP, P4-RRP)

2. Sposobnost samostojnega pridobivanja ustreznega
matemati¢nega znanja za namen reSevanja
kompleksnih strokovnih problemov (P5-RR5, S1-
RRP, S2-RRP, S6-RRP, P4-RRP).

Predvideni studijski rezultati:
Znanja:

e  Obvladajo metode uporabe integralskih
transformacij, funkcijskih vrst in Fourierove analize
na izbranih problemih. (Z1).

e Razumejo matemati¢éne modele nekaterih fizikalnih
in tehniskih problemov (Z1).

Spretnosti:

e  Spretnost samostojnega matemati¢nega eksaktnega
modeliranja primerno zahtevnih strokovnih
problemov (51.2, 51.3, 51.4).

e Trdna analiti¢na spretnost razmisljanja in analiti¢no-
sinteti¢cnega resevanja eksaktnih problemov (51.2,
$1.3,51.4).

Metode poucevanja in ucenja:

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

P2 Obravnava snovi po urejeni in vnaprej razloZeni
sistematiki.

P3 Avditorne vaje, kjer se teoreti¢no znanje s predavanj
podkrepi z racunskimi primeri.

Objectives and competences:
Objectives:

1. Students learn advanced methods for solving partial
differential equations.

2. Students learn theoretical fundations of methods to
solve some physical and engineering problems.

Competences:

1. The ability to apply the obtained mathematical
knowledge of integral transformations, functions
series and Fourier analysis for modelling, solving
and analysis professional technical problems from
mechanical engineering (S1-RRP, S6-RRP, P4-RRP)

2. The ability of acquire new adequate mathematical
knowledge for solving complex professional
problems (P5-RR5, S1-RRP, S2-RRP, S6-RRP, P4-
RRP).

Intended learning outcomes:
Knowledge:

e Mastering the methods of applications of integral
transformations, function series and Fourier
analysis on selected problems (Z1).

e Understanding mathematical models of some
physical and technical problems (Z1).

Skills:

e  The skill of independent mathematical exact
modelling of suitably demanding professional
problems (51.2, 51.3, 51.4).

e Solid analytic skill of thinking and analitic-synthetic
solving of exact problems (51.2, 51.3, S1.4).

Learning and teaching methods:

P1 Auditorial lectures with solving selected field-specific
theoretical and applied use cases.

P2 Presenting the content according to the explained
system.

P3 Auditorial exercises, in which theoretical content
from the lectures is supplemented with practical
examples.



Nacini ocenjevanja: DeleZ/Weight Assessment:
Pisni izpit 50,00 % Written exam.

Teoreticni izpit. 50,00 % Theoretical exam.
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