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Jeziki/Languages:

Vaje/Tutorial:

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

Veljajo splosni pogoji za doktorski Studij.

Vsebina:

Izvori napak, pogojenost problema,
konvergenca in stabilnost numericnih
postopkov. Resevanje nelinearnih enacbh.
ReSevanje sistemov linearnih enacb in
sistemov enacb s posebno strukturo.
Direktne, iterativne in gradientne
metode. Resevanje sistemov nelinearnih
enach. Linearna in nelinearna
aproksimacija funkcij. Polinomska in
racionalna aproksimacija in
interpolacija. Interpolacijaj z zlepki,
naravni kubi¢ni zlepki, parametricni,
Akimovi, Bézierovi in De Boorovi zlepki.
Dvodimenzionalna interpolacija in
aproksimacija. Fourierova vrsta, integral
in transformacija, hitra Fourierova
transformacija, Laplaceova
transformacija, ortogonalni polinomi.
NatancnejSe metode numeri¢nega
odvajanja in integriranja. Mnogoterni
inposploseni integrali.

Numeric¢no resevanje navadnih
diferencialnih enacb z zacetnim in
robnim pogojem. ReSevanje sistemov
diferencialnih enacb. Numeri¢ne metode
za reSevanje parcialne diferencialne
enacbe elipticnega, paraboli¢nega in
hiperboli¢nega tipa, diferen¢éna metoda
in metoda karakteristik. Problem lastnih
vrednosti. Poten¢na metoda in inverzna
potencna metoda, Jacobijeva metoda za
racunanje lastnih vrednosti simetri¢nih
matrik. QD, LR in QR algoritmi. Metoda
Panelty function, spektralne metode,
brezmrezne metode in Monte-Carlo
metode. Metode numericne optimizacije.

Predavanja/Lectures:

AnglesScina, Slovenscina

Anglescina, Slovenscina

Prerequisites:

General prerequisites for the third level
studies.

Content (Syllabus outline):

Errors in numerical computation, well
and ill conditioned problems,
convergence and stability of numerical
methods. Solutions of nonlinear
equations of one variable, methods for
solving linear systems and special linear
systems. Direct, iterative and gradient
methods. Solutions of nonlinear systems
of equations. Linear and nonlinear
approximation theory. Polynomial and
rational function approximation and
interpolation. Interpolation with splines,
cubic natural splines, parametric,
Akima, Bézier and B-splines. Two-
dimensional interpolation and
approximation. Fourier series, integral
and transforms, fast Fourier transforms,
Laplace transforms, orthogonal
polynomials. Advance methods of
numerical differentiation and
integration. Multiple and improper
integrals.

Numerical solution of initial-value and
boundary-value problems for ordinary
differential equations. Methods for
solution of system of ordinary
differential equations. Numerical
methods for solution of elliptic,
parabolic and hyperbolic partial
differential equations with different
boundary conditions, difference method
and method of characteristics.
Eigenvalue problems, the power method,
the inverse power method, the Jacobi
method for a symmetric matrix, QD, LR,
and QR methods. Method of penalty
functions. Spectral methods, meshless



Temeljna literatura in viri/Readings:

methods and Monte-Carlo methods.
Numerical optimization.

[1] R. L. Burden, J. D. Faires: Numerical analysis, -7th ed., BROOKS/COLE, 2001.

COBISS.SI-ID - 13924123

[2] A. Quarteroni, R. Sacco, F. Saleri: Numerical Mathematics, Springer, 2000.

COBISS.SI-ID - 4050715

[3] H. M. Antia: Numerical Methods for Scientists and Engineers, Birkhauser

Verlag, 2002. COBISS.SI-ID - 1812065

[4] J. Nocedal, S.J. Wright: Numerical Optimization, Springer Verlag, 1999.

COBISS.SI-ID - 4066075

Cilji in kompetence:

Cilji:

Student se mora nauciti numeri¢no
reSevati zahtevne matematicne modele,

s katerimi se popisSe tehniski problem, ob
podpori racunalnika.

Kompetence:

Student je sposoben samostojno
nadgraditi svoje znanje numeri¢nih
metod in numeric¢no resiti zahteven
matematicni model, ki ga bo srecal med
raziskovalnim delom.

Predvideni Studijski rezultati:

Student je sposoben samostojno
nadgraditi svoje znanje numeri¢nih
metod in numeric¢no resiti zahteven
matematicni model, ki ga bo srecal med
raziskovalnim delom.

Metode poucevanja in ucenja:

Predavanja, laboratorijske vaje,
seminarsko delo, e-izobrazevanje,
konzultacije. Seminarsko delo v ¢im vedji
meri navezujoce se na podrocje
doktorskega raziskovanja. Studij z
uporabo priporocene literature.

Nacini ocenjevanja:

Delez/Weight

Objectives and competences:
Goals:

The student is taught to solve
demanding mathematical models used to
describe a technical problem,
numerically and with help of a
computer.

Competences:

The student alone is capable of
upgrading his knowledge of numerical
methods and solving a demanding
mathematical model, that he could
encounter during his research activities.

Intended learning outcomes:

The student alone is capable of
upgrading his knowledge of numerical
methods and solving a demanding
mathematical model, that he could
encounter during his research activities.

Learning and teaching methods:

Lectures, laboratory practice & seminar
work, e-education, consulting. The
seminar work is related, as much as
possible, to the student's doctoral
research field. Study on a recommended
literature basis.

Assessment:



Ustni izpit, porocilo o
seminarskem delu. Pogoj
za opravljanje ustnega
izpita je uspesno izdelano
in pozitivnho ocenjeno

Oral exam, report on
seminar work. The
condition for admission to
oral exam is successful
completion of seminar

seminarsko delo. ¢ projekt work, rewarded with a
(seminarsko delo) (70%) passing grade. * project

ustno izprasevanje (seminar assignment)
(30%) (70%) - oral

examination (30%)

Ocenjevalna lestvica: Grading system:
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