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Vsebina:

Uvod in osnovni pojmi

1. Matematika in matematicno
modeliranje.

- Korektnost in ustreznost modela.
Mnozice in stevila. Kompleksna Stevila.
Polarni zapis kompleksnega Stevila.
Zaporedja in limita zaporedja. Stevilske
vrste (realne in kompleksne).
Konvergencni kriteriji (primerjalni,
kvocientni, korenski).

Realne funkcije realne spremenljivke in
odvod

2. Realne funkcije.

- Elementarne funkcije. Limita funkcije.
Zvezne funkcije. Osnovne lastnosti
zveznih funkcij. Definicija in

geometrijski pomen odvoda. Diferencial.

Pravila za odvajanje. Odvodi
elementarnih funkcij.

3. Izreki o odvedljivih funkcijah.

- Rolleov, Lagrangeov in Cauchyjev
izrek. L’Hopitalovo pravilo. Odvodi
viSjega reda. Taylorjeva formula.
Taylorjeva vrsta analiticne funkcije.
Definicija pomembnih kompleksnih
funkcij s pomocjo Taylorjevih vrst.
Eulerjeva formula.

4. Lokalni ekstremi realne funkcije.
- Stacionarne tocke odvedljive funkcije.
Analiza lastnosti funkcij s pomocjo
prvega in drugega odvoda. Risanje
grafov funkcij. Uporaba odvoda.

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

Content (Syllabus outline):

Introduction and basics

1.Mathematics and mathematical
modelling.

- Correctness and suitability of the
model. Sets and numbers. Complex
numbers. Polar form of a complex
number. Sequences and a limit of a
sequence. Number series (real and
complex). Convergence tests
(comparison, ratio, root).

Real functions of real variables

2. Real functions.

- Elementary functions. Limit of a
function. Continuous functions. Basic
properties of continuous functions.
Definition of derivative and its
geometrical meaning. Differential. Rules
for derivation. Derivates of elementary
functions.

3. Theorems for differential functions.
- Rolle, Lagrange and Cauchy. L’Hopital
rule. Derivates of higher order. Taylor
formula. Taylor series of analitic
functions. Definition of important
complex functions with Taylor series.
Euler formula.

4. Local extrema of a real function.

- Stationary points of differentiable
functions. Property analysis of functions
via the first and second and derivates.
Drawing of graphs of functions.
Applications of a derivate.



Nedoloceni in doloceni integral

5. Definicija dolo¢enega in nedolo¢enega
integrala.

- Lastnosti integrala. Osnovni izrek
analize. Nedoloceni integrali nekaterih
elementarnih funkcij.

6. Osnovne metode integriranja.

- Vpeljava nove spremenljivke in
integracija po delih. Posploseni integral.
Uporaba integrala: prostornine, ploScine
izsekov (navor), tezisca, itd.

Realne funkcije dveh ali ve¢ realnih
spremenljivk

7. Definicija realne funkcije vec
spremenljivk.

- Geometrijski in fizikalni primeri. Limita
in zveznost. Parcialni odvodi. Gradient.
Totalni diferencial. Tangentna ravnina.
8. Visji parcialni odvodi.

- Definicija in osnovne lastnosti.
Definicija odvoda v poljubni smeri.
Smerni odvod in gradient. Formula za
odvajanje sestavljenih funkcij (verizno
pravilo).

9. Definicija lokalnega in globalnega
ekstrema.

- Klasifikacija lokalnih ekstremov za
gladke funkcije ve¢ spremenljivk. Vezani
ekstremi, Lagrangeova metoda.

10. Izrek o implicitni funkciji.

- Taylorjeva formula in Taylorjeva vrsta
za funkcije ve¢ spremenljivk. Primeri
uporabe za modeliranje nelinearnih
problemov.

Navadne diferencialne enacbhe

11. Osnovni pojmi.

- Modeliranje z diferencialnimi
enacbami. Primeri navadnih

diferencialnih enacb. Cauchyjeva naloga.

Graficna metoda. Enacba z locljivima
spremenljivkama. Metoda integrirajoc¢ih
mnoziteljev.

12. Linearne diferencialne enacbe
1.reda.

- Homogene in nehomogene enacbe.
Splosna metoda za reSevanje linearne
enacbe prvega reda. Bernoulijeva
enacba. Aplikacije. Populacijska
dinamika.

13. Homogene linearne enacbe drugega
reda s konstantnimi koeficienti.

Indefinite and definite integral

5. Definition of definite and indefinite
integral.

- Properties of integral. Fundamental
theorem of analysis. Indefinite integrals
of elementary functions.

6. Basic methods of integration.

- Substitution and per partes integration.
Improper integral. Applications of
integral: volumes, plates, torque, center
of gravity

Real functions several real variables

7. Definition of a real function of several
variables.

- Geometrical and physical examples.
Limit and continuity. Partial derivates.
Gradient. Total differential. Tangent
plane.

8. Higher order partial derivates.

- Definition and basic properties.
Definition of a derivate in arbitrary
direction. Directional derivate and
gradient. Chain rule.

9. Definition of local and global extrema.
- Classification of local extrema for
smooth functions of several variables.
Extrema under additional conditions,
Lagrange method.

10. Implicit function theorem.

- Taylor formula and Taylor series for
functions of several variables. Examples
of application for modelling of nonlinear
problems.

Ordinary differential equations.

11. Basics.

- Modelling with differential equations.
Examples of ordinary differential
equations. Cauchy task. Graphical
method. Separable ordinary differential
equations. Integrating factors.

12. Linear differential equations of first
order.

- Homogeneous and nonhomogeneous
equations. General method for solving a
linear differential equation of first order.
Bernoulli equation. Aplications.
Population dinamics.

13. Homeogenous linear differential
equations of second order with constant
coefficients.

- Characteristic square equation.



- Karakteristi¢na kvadratna enacba.
Nehomogene linearne enacbe drugega
reda. Primeri iz fizike in tehnike. Masno-
vzmetni sistemi. Vsiljene oscilacije.
Resonanca.

14. Metode za resevanje nehomogenih
linearnih diferencialnih enacb drugega
reda.

- Variacija konstant, metoda nedolocenih
koeficientov. Euler-Cauchyjeve enacbe.
15. Linearne diferencialne enacbe
viSjega reda.

- Metode za znizevanje reda
diferencialne enacbe. Linearne
diferencialne enacbe s konstantnimi
koeficienti. ReSevanje posebnih
homogenih enacb poljubnega reda.

Opomba. Snov 9 in 10 tedna se lahko
spredava na koncu semestra, ¢e se
pokaze potreba po zgodnejsi obravnavi
diferencialnih enacb zaradi
sinhronizacije z drugimi predmeti.

Temeljna literatura in viri/Readings:

Nonhomeogenous linear differential
equations of second order. Examples
from physics and engineering. Mass-
spring systems. Forced oscillations.
Resonance.

14. Methods for solving
nonhomeogenous linear differential
equations of second order.

- Variation of constants, unknown
constants method. Euler-Cauchy
equations.

15. Linear differential equations of
arbitrary finite order.

- Linear differential equations with
constant coefficients. Solving special
homogeneous linear equations of
arbitrary order.

Remark. The material of week 9 and 10
can be moved to the end of the course if
DE are needed earlier to be sinchronized
with other subjects of the program.
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1. Studenti spoznajo osnovno teoreti¢no
podlago iz podrocij analize in
navadnih diferencialnih enacb.

2. Spoznajo teoretiCne osnove metod za
resevanje in izpeljavo resSitev
nekaterih fizikalnih in tehniSkih
problemov

Kompetence:

1. Sposobnost uporabe pridobljenih
matemati¢nih znanj s podrocij analize
in navadnih 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:

* Obvladajo metode osnovne analize in
navadnih diferencialnih enacb (Z1).

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

Spretnosti:

* Spretnost samostojnega
matemati¢nega 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 -
teoreti¢nih in prakti¢cno uporabnih
primerov.

1. Students learn theoretical basis from
the fields of calculus and ordinary
differential equations.

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

Competences:

1. The ability to apply the obtained
mathematical knowledge of calculus
and ordinary differential equations
for modelling, solving and analysis
professional technical problems from
mechanical engineering (S1-RRP, S6-
RRP, P4-RRP)

2. 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
calculus and ordinary differential
equations (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 problems.

P2 Presenting the content according to



P2 Obravnava snovi po urejeni in the explained system.

vnaprej razlozeni sistematiki.

P3 Auditorial exercises, in which

P3 Avditorne vaje, kjer se teoreticno theoretical content from the lectures is
znanje s predavanj podkrepi z supplemented with practical examples.

racunskimi primeri.

P12 Individualised homeworks in a web

P12 Individualizirane domace naloge v classroom.
spletni ucilnici

Nacini ocenjevanja: Delez/ Assessment:
Weight
Pisni izpit. 80,00 % Written exam.
TeoretiCni izpit. 20,00 %  Theoretical exam.
Ocenjevalna lestvica: Grading system:
5 - 10, pri cemer velja, da je pozitivna 5 - 10, a student passes the exam if he is
ocena od 6 - 10 graded from 6 to 10
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