UCNI NACRT PREDMETA/COURSE SYLLABUS

Predmet:
Course title:

Clanica nosilka/UL Member: ULFS

Studijski programi in stopnja

Strojnistvo - razvojno raziskovalni program,
prva stopnja, univerzitetni

Univerzitetna koda predmeta/University course code:

Koda ucne enote na clanici/UL Member course code:

Predavanja Seminar Vaje

60 45

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:

Linearna algebra:

1. Definicija vektorjev.

e Koordinatni sistem v prostoru. Standardna
ortonormirana baza. Osnovne operacije v koordinatnem
in brezkoordinatnem zapisu. Definicija grupe na primeru
vektorjev in sestevanja.

2. Skalarni, vektorski in mesani produkt.

e Definicija in osnovne lastnosti produktov. Fizikalni
pomen produktov in uporaba za racunanje kotov,
navorov, prostornin. Dvakratni vektorski produkt.

3. Enacbiravnine in premice v prostoru.

Studijska smer

Predavanja/Lectures:

Linearna algebra in vektorska analiza

Linear algebra and vector analysis

Letnik Semestri
Ni ¢lenitve (Studijski program) 1. letnik 2. semester
0562743
2006-U
Klini¢ne vaje Druge oblike Samostojno ECTS
Studija delo
70 7

Aljosa Peperko, 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):

1. algebra:
1. Definition of vectors.
- Coordinate system in Euclidean space. Standard
orthonormed basis. Basic operations in coordinate
and noncoordinate form. Definition of a group
based on the example of vectors and addition.
2. Scalar, vector and mixed product
- Definition and basic properties of the products.
Physical meaning of the products and applications
for calculation of angles, torque, volumes. Double
vector product.




e Uporaba teh enacb za ra¢unanje razdalj med
geometrijskimi objekti (razdalja med tocko in premico,
med tocko in ravnino, med dvema premicama) in za
resevanje drugih geometrijskih nalog.

4. Matrike in osnovne operacije.

e Sestevanje matrik, mnoZenje matrike s Stevilom,
mnozZenje matrik. Determinante. Osnovne lastnosti
determinante. Inverzne matrike. Karakterizacija
obrnljivih matrik. Matri¢ne enacbe.

5. Sistemi linearnih enacb.

e Zapis sistema enacb v obliki matri¢ne enacbe.
Gaussov postopek. Analiza resljivosti sistema enacb.
Racunanje inverzne matrike. Cramerjevo izrek o resitvah
enoli¢no redljivega sistema linearnih enacb.

6. Linearni (vektorski) prostori.

o Definicija in primeri za motivacijo. Linearna
neodvisnost. Baza in dimenzija linearnega prostora.
Linearne preslikave (operatorji) in njihove lastnosti.
Primeri linearnih in nelinearnih preslikav.

7. Prehod med bazami.

e Lastni vektorji in lastne vrednosti linearnih preslikav.
Definicija in metoda za racunanje lastnih vrednosti in
lastnih vektorjev. Primeri linearnih preslikav: translacije,
rotacije, odvod, integral.

Vektorska analiza

8. Integrali funkcij vec spremenljivk.

o Definicija. Fizikalni zgledi. Fubinijev izrek. Vpeljava
novih koordinat. Polarne koordinate.

9. Splosna formula za vpeljavo novih koordinat.

e Jacobijeva matrika. Cilindricne koordinate. Sferi¢ne
koordinate. Fizikalni zgledi. Krivulje. Lo¢ni parameter.
10. Ukrivljenost.

e Torzija. Skalarna in vektorska polja. Divergenca.
Rotor. Krivuljni integral skalarnega polja.

11. Krivuljni integral vektorskega polja.

e Potencialna polja. Vrtin¢na polja. Zgledi in fizikalni
primeri. Ploskovni integral skalarnega polja.

12. Ploskovni integral vektorskega polja.

e Gaussov izrek. Stokesov izrek. Greenova formula.
Zgledi.

Linearni sistemi diferencialnih enacb

13. Linearni sistemi diferencialnih enacb kot modeli v
inZenirstvu.

e Homogeni sistemi in nehomogeni sistemi. Opis
splosne resitve, prevedba posebnih sistemov na
linearno diferencialno enacbo visjega reda.

14. Metoda lastnih vrednosti in lastnih vektorjev za
homogene sisteme 1.reda s konstantnimi koeficienti.
e Partikularna resitev za splo$ne linearne sisteme
1.reda. Prevedba linearne diferencialne enacbe n-tega
reda na system n enacb 1.reda

15. Realne in kompleksne potencne vrste, lastnosti,
konvergencni radij.

e QOdvajanje in integriranje realnih potencnih vrst.

3. Equations of planes and lines in the Euclidean
space

- Applications of these equations for calculation of
lengths between geometrical objects (length
between a point and a line, between a point and a
plane, between two lines) and for solving other
geometric assignments.

4. Matrices and basic operations

- Sumation of matrices, multiplication with a scalar,
multiplication of matrices. Determinants. Basic
properties of determinants. Invertible matrices.
Characterization of invertible matrices. Matrix
equations.

5. Systems of linear equations.

- systems written in the form of a matrix equation.
Gauss and Gauss Jordan algorithms. Analysis of
solvability of linear systems. Cramer rule.

6. Vector spaces

- Definition and examples for motivation.
independence. Basis and dimension of a vector
space. Linear mappings (operators) and their
properties. Examples of linear and nonlinear
mappings.

7. Transition between basis’

- Eigenvectors and eigenvalues of linear maps.
Definition and method for calculation of
eigenvalues and eigenvectors. Examples of linear
maps: translations, rotations, derivate, integral.
Vector analysis

8. Integrals of functions of several variables

- Definition. Physical meaning. Fubini theorem.
Substitution (new coordinates). Polar coordinates.
9. General formula for substitution.

- Jacobi matrix. Cilindrical coordinates. Spherical
coordinates. Examples from physics. Curves. Length
curve parameter.

10. Curvature.

- Torsion. Scalar and vector fields. Divergence. Curl.
Line integral of a scalar field.

11. Line integral of a vector field.

- Potential fields. Curl fields. Examples.

12. Surface integral of a vector field

- Gauss theorem. Stokes theorem. Green formula.
Examples.

systems of differential equations

13. systems of differential equations as models in
engineering.

- Homogeneous systems and nonhomogeneous
systems. Descriptions of a general solution.
Transformation of special systems to a linear
equation of a higher order.

14. Method of eigenvalues and eigenvectors for
homogeneous systems of first order.

- Particular solution of a general linear system of



Metoda za reSevanje linearne diferencialne enacbe z

nekonstanimi koeficienti s pomocjo potencnih vrst
(potencna metoda).

Temeljna literatura in viri/Readings:

first order. Transformation of a linear differential
equation of n-th order to a system of n equation of
first order.

15. Real and complex power series, properties,
radius of convergence.

- Differentiation and integration of real power
series. Method of solution of a linear differential
solution with nonconstant coefficients with power
series (power method).
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Cilji in kompetence:

Cilji:

1. Studenti spoznajo osnovno teoreti¢no podlago iz

podrocij linearne algebre, vektorske analize in
sistemov linearnih diferencialnih enacb.

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 linearne algebre, vektorske analize

in sistemov linearnih diferencialnih enacb za

modeliranje, reSevanje in evalviranje strokovnih
tehniskih problemov v strojnistvu (S1-RRP, S6-RRP,

P4-RRP

2. Sposobnost samostojnega pridobivanja ustreznega

matemati¢nega znanja za namen reSevanja

strokovnih inZenirskih problemov (P5-RR5, S1-RRP,

S2-RRP, S6-RRP, P4-RRP).

Predvideni studijski rezultati:
Znanja:

e Obvladajo metode osnovne linearne algebre,
osnovne vektorske analize in teorije sistemov

Objectives and competences:

Objectives:

1.

Students learn theoretical basis of linear algebra,
vector analysis and systems of linear differential
equations.

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

Competences:

1.

The ability to apply the obtained mathematical
knowledge of of linear algebra, vector analysis,
vector analysis and systems of linear differential
equations for modelling, solving and analysis
professional technical problems from mechanical
engineering (S1-RRP, S6-RRP, P4-RRP)

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

Intended learning outcomes:

Knowledge:

Mastering the methods of basic linear algebra, basic
vector analysis and the theory of systems of linear



linearnih diferencialnih enacb s konstantnimi
koeficienti (Z1).

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

Spretnosti:

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

e Trdna analiticna spretnost razmisljanja in analiti¢no-
sinteti¢nega 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 prakti¢no uporabnih

differential equations with constant coefficients
(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 problems.

primerov. P2 Presenting the content according to the explained
P2 Obravnava snovi po urejeni in vnaprej razlozeni system.

sistematiki. P3 Auditorial exercises, in which theoretical content

from the lectures is supplemented with practical
examples.

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

P12 Individualizirane domace naloge v spletni ucilnici P12 Individualised homeworks in a web classroom.

Nacini ocenjevanja: Delez/Weight Assessment:

Pisni izpit. 50,00 % Written exam.

Teoreticni izpit. 50,00 % Theoretical exam.
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