UCNI NACRT PREDMETA / COURSE SYLLABUS (leto / year 2017/18)

Predmet: Diferencialne enacbe
Course title: Differential equations
Studijski program in stopnja Studijska smer Letnik Semester
Study programme and level Study field Academic year Semester
Visokosolski strokovni Studijski . . .
. . ni smeri 2 drugi
program Prakticna matematika
First cycle professional study
programme Practical none 2 second
Mathematics
Vrsta predmeta / Course type obvezni / compulsory
Univerzitetna koda predmeta / University course code: |MO0451
Predavanja Seminar Vaje Klini¢ne vaje | Druge oblike | Samost. delo
. . . . . ECTS
Lectures Seminar Tutorial work Studija Individ. work
30 30 60 4

Nosilec predmeta / Lecturer:

‘prof. dr. Barbara Drinovec Drnovsek, prof. dr. Jasna Prezelj

Jeziki /
Languages:

Predavanja /
Lectures:

slovenski / Slovene

Vaje / Tutorial:

slovenski / Slovene

Pogoji za vkljucitev v delo oz. za opravljanje

Prerequisites:

Studijskih obveznosti:

Vpis v letnik Studija.

Enrolment in the programme.

Vsebina:

Content (Syllabus outline):




Navadne diferencialne enacbe:

linearna diferencialna enacba prvega reda,
Eulerjeva diferencialna enacba, Bernoullijeva
diferencialna enacba, Ricattijeva diferencialna
enacba, eksaktna diferencialna enacba,
integrirajoCi mnotzitelj, eksistencni izreki za
navadne diferencialne enacbe.

Linearne enacbe visjih redov:

Homogena linearna diferencialna enacba
viSjega reda, determinanta Wronskega,
nehomogena linearna diferencialna enacba,
metoda nedolocenih koeficientov, metoda
variacije konstant.

Sistem linearnih diferencialnih enaéb prvega
reda: eksistencni izrek, reSitev homogenega in
nehomogenega sistema s konstantnimi
koeficienti, fazni prostor za sistem dveh
linearnih diferencialnih enacb prvega reda,
analiza kriti¢nih tock in stabilnosti.

Navadne diferencialne enacbe v kompleksnem:

Linearna diferencialna enacba drugega reda,
pravilna singularna toc¢ka, Frobeniusova
metoda, Besselova diferencialna enacba,
Besselove funkcije, Sturm-Liouvillova robna
naloga, ortogonalnost in kompletnost lastnih
funkcij, razvoj v vrsto Fourierevega tipa.

Ordinary differential equations:
Separable differential equation,

first order linear differential equation,
Euler differential equation,

Bernoulli differential equation, Ricatti
differential equation, exact differential equation,
existence and uniqueness of solutions.

Higher order linear differential equation:

Homogeneous equation, Wronskian,
nonhomogeneuous equation, method of
undetermined coefficients, method of variation
of constants.

System of differential equations:

existence theorem, homogeneous and
nonhomogeneous systems, phase plane,
stability.

Ordinary differential equations in complex:

Linear second order differential equation,
regular point of the equation, Frobenius
method, Bessel's differential equation, Bessel
functions, Sturm-Liouville problems,
orthogonality of eigenfunctions, eigenfunction
expansion (Fourier series).

Temeljni literatura in viri / Readings:

M. Dobovisek, Nekaj o diferencialnih enac¢bah, DMFA zaloZni$vo, Ljubljana, 2011.

E. Kreyszig: Advanced Engineering Mathematics, deveta izdaja, Wiley Publ. Inc., New York, 2006.

F. Krizanic: I. Vidav. Navadne diferencialne enacbe, parcialne diferencialne enacbe, variacijski

racun. DMFA Slovenije, 1991.

A. Suhadolc: Navadne diferencialne enacbe, DMFA Slovenije, 1996.

E. Zakrajsek: Analiza lll, 3. izdaja, DMFA zaloZnistvo, 2002.




J. Cimpric: ReSene naloge iz Analize Ill. DMFA zaloznistvo, 2001.

Cilji in kompetence:

Objectives and competences:

Studenti se bodo seznanili s pojmom
diferencialne enacbe in njene resitve. Naucili se
bodo resevati oziroma obravnavati nekatere
tipe navadnih diferencialnih enacb s posebnim
poudarkom na linearnih enacbah. Svoje znanje
bodo znali uporabiti pri reSevanju problemov iz
fizike, mehanike in realnega Zivljenja.

Students will acquire knowledge about ordinary
differential equations, learn how to solve
selected types of equations, with a point to
linear equations. The students will be able to
use the acquired knowledge at posing and
resolving problems that appears in practices,
such as, mechanics, environment sciences, and
economics.

Predvideni studijski rezultati:

Intended learning outcomes:

Znanje in razumevanje:

Razumevanje osnovnih pojmov pretvorbe ne-
matemati¢nih problemov v matemati¢ni model.

Identifikacija in reSevanje problemouv.
Formulacija nekaterih nematematic¢nih
problemov v matemati¢nem jeziku. Spretnost
uporabe domace in tuje literature.

Uporaba:

Diferencialne enacbeso eno od osnovnih
sredstev za obravnavo (modeliranje) in
razumevanje procesov v naravi, tehniki in
drugih znanostih. Njihovo poznavanje je
potrebno pri vecini modelov.

Refleksija:

Povezava med postavitvijo problema, resitvijo

Knowledge and understanding:

Knowledge and understanding of the basic
concepts of transferring non mathematical
problems to a corresponding mathematical
models.

Application:

Differential equations are one of the basic
subjects necessary to understand mechanics and
other subjects of natural, technical and social
sciences. Knowledge is necessary in modelling of
almost all systems.

Reflection:

Integrating theory and practical applications in
solving problems.

Transferable skills:




in interpretacijo resitve v praksi. Posing a problem, selection of a method and its
application in solving the problem. Analysis of

Prenosljive spretnosti — niso vezane le na en the results from the cases. Skills in using
predmet: literature. Knowledge is transmitted to virtually
all sciences.

Formulacija problema, izbira metode za
njegovo resitev in analiza rezultatov. Znanje
lahko prenesemo v tako rekoc vse znanstvene
discipline.

Metode poucevanja in uc¢enja: Learning and teaching methods:

predavanja, vaje, domace naloge, konzultacije Lectures, exercises, homeworks, consultations

Delez (v %) /

Nacini ocenjevanja: Weight (in %) Assessment:

Nacin (pisni izpit, ustno izprasevanje, Type (examination, oral, coursework,
naloge, projekt): project):

izpit iz vaj (2 kolokvija ali pisni izpit) 2 midterm exams instead of written

exam, written exam
ustni izpit
50% oral exam
Ocene: 1-5 (negativno), 6-10 (pozitivho)
(po Statutu UL) 50% Grading: 1-5 (fail), 6-10 (pass) (according
to the Statute of UL)

Reference nosilca / Lecturer's references:

Barbara Drinovec Drnovsek:

DRINOVEC-DRNOVSEK, Barbara, FORSTNERIC, Franc. Holomorphic curves in complex spaces. Duke
mathematical journal, ISSN 0012-7094, 2007, vol. 139, no. 2, str. 203-254. [COBISS.SI-ID 14351705]
DRINOVEC-DRNOVSEK, Barbara, FORSTNERIC, Franc. The Poletsky-Rosay theorem on singular
complex spaces. Indiana University mathematics journal, ISSN 0022-2518, 2012, vol. 61, no. 4, str.
1407-1423. [COBISS.SI-ID 16679257]

DRINOVEC-DRNOVSEK, Barbara, FORSTNERIC, Franc. Disc functionals and Siciak-Zaharyuta
extremal functions on singular varieties. V: Proceedings of Conference on Several Complex
Variables on the occasion of Professor Jézef Siciak's 80th birthday : July 4-8, 2011, Krakdw, Poland,
(Annales Polonici Mathematici, ISSN 0066-2216, Vol. 106). Warsaw: Institute of Mathematics,




Polish Academy of Sciences, 2012, str. 171-191. [COBISS.SI-ID 16436057]

Jasna Prezelj:

PREZELJ-PERMAN, Jasna. Positivity of metrics on conic neighborhoods of 1-convex submanifolds.
International journal of mathematics, ISSN 0129-167X, 2016, vol. 27, no. 5, 1650047 [str. 1-24].
[COBISS.SI-ID 17704537]

PREZELJ-PERMAN, Jasna, SLAPAR, Marko. The generalized Oka-Grauert principle for 1-convex
manifolds. Michigan mathematical journal, ISSN 0026-2285, 2011, vol. 60, iss. 3, str. 495-506.
[COBISS.SI-ID 16134745]

PREZELJ-PERMAN, Jasna. A relative Oka-Grauert principle for holomorphic submersions over 1-
convex spaces. Transactions of the American Mathematical Society, ISSN 0002-9947, 2010, vol.
362, no. 8, str. 4213-4228. COBISS.SI-ID 15641433]




