PARCIALNE DIFERENCIALNE ENACBE, KOMPLEKSNA
ANALIZA IN OPTIMIZACIJA

UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet:
Course title:

Clanica nosilka/UL
Member:

Studijski programi in
stopnja

Strojnistvo - razvojno

Parcialne diferencialne enacbe, kompleksna analiza in
optimizacija

Partial differential equations, complex analysis and
optimization

UL FS

Studijska smer Letnik Semest Izbirn
ri ost

Ni Clenitve (Studijski 2. letnik 2. seme obvezn

raziskovalni program, prva program) ster i

stopnja, univerzitetni

Univerzitetna koda predmeta/University 0577592

course code:

Koda ucne enote na clanici/UL Member 2017-U

course code:

Predavanj Seminar

a /Seminar
/Lectures
45
Nosilec
predmeta/Lecturer:

Izvajalci predavanj:
Izvajalci seminarjev:

Izvajalci vaj:

Izvajalci klini¢nih vaj:

Izvajalci drugih oblik:

Izvajalci prakticnega

Vaje Klini¢ne Druge Samostoj ECT
[Tutorials vaje oblike no delo S
/Clinical Studija  /Individua
tutorials /Other 1 student
forms of work
study
45 35 5

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




usposabljanja:

Vrsta predmeta/Course

Obvezni splosni predmet /Compulsory general course

type:

Jeziki/Languages: Predavanja/Lectures: Slovenscina
Vaje/Tutorial: Slovenscina

Pogoji za vkljucitev v delo oz. za Prerequisites:

opravljanje studijskih obveznosti:

Izpolnjevanje pogojev za vpis v
Univerzitetni Studijski program I.
stopnje Strojnistvo - Razvojno
raziskovalni program.

Vsebina:

Parcialne diferencialne enacbe

1. Klasifikacija parcialnih
diferencialnih enacb.

- Robni pogoji. Zacetni pogoji.
Linearna kombinacija resitev. Valovna
enacba.

2. Resevanje valovne enacbe.

- Separacija spremenljivk. ReSevanje
valovne enacbe. Resitev s Fourierovimi
vrstami.

3. D’Alembertova resitev valovne
enacbe.

- Linearne parcialne diferencialne
enacbe drugega reda. Transformacija v
normalno obliko. Metoda karakteristik.
4. Hiperboli¢ni tip. Elipti¢ni tip.
Parabolicni tip.

- Zgledi. Toplotna enacba.

5. Resitev toplotne enacbe s
Fourierovimi vrstami.

- Stacionarni dvodimenzionalni
toplotni problemi. Laplaceova enacba.
6. Resitev toplotne enacbe s pomocjo
Fourierovih integralov.

- Resitev toplotne enacbe s
Fourierovimi transformacijami.

7. ReSevanje parcialnih diferencialnih
enacb z Laplaceovo transformacijo.

- Dvodimenzionalna valovna enacba.
Pravokotna membrane.

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

Content (Syllabus outline):

Partial differential equations

1. Classification of partial differential
equations

- Boundary and initial conditions.
Linear combination of solutions. Wave
equation.

2. Solving wave equation.

- Separation of variables and solving
wave equation by using it. Solution with
Fourier series.

3. D’Alembert solution of wave
equation.

- Linear partial differential equations
of second order. Normal form. Method
of characteristics.

4. Hyperbolic type. Eliptic type.
Parabolic type.

- Examples. Heat equation.

5. Solving heat equation with Fourier
series.

- Stationary twodimensional heat
problems. Laplace equation.

6. Solving heat equation with Fourier
integrals.

- Solving heat equation with Fourier
transforms.

7. Solving partial differential equations
with Laplace equation.

- Twodimensional heat equation.
Rectangular membrane.



8. Resitev s pomocjo dvojnih
Fourierovih vrst.

- Posplosena Eulerjeva formula.

9. Krozna membrana.

- Laplaceov operator v polarnih
koordinatah. Fourier-Besselove vrste.
Resitev problema.

10. Laplaceova enacba v cilindri¢nih in
sferi¢cnih koordinatah.

- Robni problem. Resitev s pomocjo
Fourier- Legendrovih vrst. Sferni
kapacitator.

Osnove linearne in diskretne
optimizacije.

11. Linearno programiranje.

- Prakticni primeri linearnih
optimizacijskih nalog. Graficna metoda.
Razli¢ne oblike linearnih programov.
Metoda simpleksov.

12. Primeri diskretnih optimizacijskih
problemov.

- Celostevilsko programiranje. Osnovni
pojmi teorije grafov. Primeri
optimizacijskih problemov. Algoritmi za
racunanje najkrajsih in najdaljsih poti.
Tropska algebra. Problem trgovskega
potnika.

Osnove kompleksne analize

13. Odvod kompleksne funkcije.

- Analitiéne funkcije. Cauchy-
Riemannove enacbe. Harmonic¢ne
funkcije.

14. Osnovne kompleksne funkcije;
eksponentna funkcija; trigonometricne;
hiperboli¢ne; logaritem; potenca;
glavna veja.

15. Krivuljni integral kompleksne
funkcije.

- Cauchyjev izrek. Cauchyjeva
integralska formula. Lioviellov in
Morerov izrek.

Temeljna literatura in viri/Readings:

8. Solution via double Fourier series.

- Generalized Euler formula.

9. Circular membrane.

- Laplace operator in polar
coordinates. Fourier-Bessel series.
Solution of the problem.

10. Laplace equation in cilindrical and
spherical coordinates.

- Boundary problem. Solution via
Fourier-Legendre series.

Basics of linear and discrete
optimization.
11. Linear programing.
- Practical examples of linear
optimization assignments. Different
forms of linear programs. Simplex
method.

12. Examples of discrete
optimization problems.

- Integer programing. Basic
concepts of graph theory. Examples of
optimization problems. Algorithms for
calculating longest and shortest paths.
Tropical algebra. Travelling salesman
problem.

Basics of complex analysis

13. Derivate of a complex function.

- Analytic functions. Cauchy-Riemann
equations. Harmonic functions.

14. Basic complex functions; exponent
function; trigonometric; hyperbolic;
logarithm; powers; principal branch.

15. Line integral of a complex function
- Cauchy theorem. Cauchy integral
formula. Liovielle and Morera theorem.
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Cilji in kompetence: Objectives and competences:

Cilji: Objectives:

1. Studenti spoznajo napredne metode 1. Students learn advanced methods for
za reSevanje parcialnih diferencialnih solving partial differential equations.
enach. 2. Students learn theoretical

2. Spoznajo teoreticne osnove metod fundations of methods to solve some
za reSevanje in izpeljavo resitev physical and engineering problems.
nekaterih fizikalnih in tehniskih 3. Students learn the basics of linear
problemov and discrete optimization and of

3. Spoznajo osnove linearne in complex analysis.
diskljetne optimizacije in kompleksne Competences:
analize

Kompetence: 1. The ability to solve standard partial

) differential equations with different

1. Sposobnost resevanja standardnih approaches and the analysis of
parcialnih diferencialnih enacb z obtained results (S2-RRP, P4-RRP)
razlicnimi pristopi in analiza 2. The ability to apply the obtained
dobljenih rezultatov (S2-RRP, P4- mathematical knowledge of partial
RRP) differential equations, linear and

2. Sposobnost uporabe pridobljenih discrete optimization and complex
matemati¢nih znanj s podrocij analysis for modelling, solving and
parcialnih diferencialnih enacb, analysis professional technical
linearne in diskretne optimizacije in problems from mechanical
kompleksne analize za modeliranje, engineering (S1-RRP, S6-RRP, P4-
resevanje in evalviranje strokovnih RRP)
tehniskih problemov v strojnistvu 3. The ability of acquire new adequate
(S1-RRP, S6-RRP, P4-RRP) mathematical knowledge for solving

3. Sposobnost samostojnega complex professional problems (P5-
pridobivanja ustreznega RR5, S1-RRP, S2-RRP, S6-RRP, P4-
matematiCnega znanja za namen RRP).

resevanja kompleksnih strokovnih
problemov (P5-RR5, S1-RRP, S2-RRP,
S6-RRP, P4-RRP).

Predvideni Studijski rezultati: Intended learning outcomes:

Znanja: Knowledge:
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* Obvladajo metode osnovne linearne
algebre, osnovne vektorske analize in
teorije sistemov linearnih
diferencialnih enacb s konstantnimi
koeficienti (Z1).

* Razumejo matematicne modele
nekaterih fizikalnih in tehniskih
problemov (Z1).

Spretnosti:

* Spretnost samostojnega
matematicnega eksaktnega
modeliranja primerno zahtevnih
strokovnih problemov (S1.2, S1.3,
S1.4).

e Trdna analiticna spretnost
razmisljanja in analiti¢no-
sinteticnega resevanja eksaktnih
problemov (S1.2, S1.3, S1.4).

Metode poucevanja in ucenja:

P1 Avditorna predavanja z reSevanjem
izbranih - za podrocje znacilnih -
teoreticnih in prakticno uporabnih
primerov.

P2 Obravnava snovi po urejeni in
vnaprej razlozeni sistematiki.

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

P8 Izdelava aplikativnih seminarskih
nalog

* Mastering the methods of basic
linear algebra, basic vector analysis
and the teory of systems of linear
differential equations with constant
coefficients (Z1).

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

Skills:

* The skill of independent
mathematical exact modelling of
suitably demanding professional
problems (S1.2, S1.3, S1.4).

* Solid analytic skill of thinking and
analitic-synthetic solving of exact
problems (S1.2, S1.3, 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.

P8 Making applied seminar exercises.

Nacini ocenjevanja: Delez/ Assessment:
Weight

Pisni izpit. 40,00 % Written exam.

Teoreticni izpit. 40,00 % Theoretical exam.

Projektna naloga. 20,00 % Project assignment.

Ocenjevalna lestvica:

Grading system:
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