UCNI NACRT PREDMETA / COURSE SYLLABUS (leto / year 2016/17)

Predmet: Izbrana poglavja iz numeri¢ne matematike
Course title: Topics in numerical mathematics
Studijski program in stopnja Studijska smer Letnik Semester
Study programme and level Study field Academic year Semester
Doktorski Studijski program . . - .
M k lali2 I
Matematika in fizika atematika ali prvi ali drugi
Doctoral stud
octorars u Y program.me Mathematics lor2 first or second
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Vrsta predmeta / Course type

izbirni / elective

Univerzitetna koda predmeta / University course code: |M3117
Predavanja Seminar Vaje Klini¢ne vaje | Druge oblike | Samost. delo ECTS
Lectures Seminar Tutorial work Studija Individ. work
30 150 6

Nosilec predmeta / Lecturer:

prof. dr. Gasper Jakli¢, prof. dr. Marjeta Krajnc, prof. dr. Bor
Plestenjak, prof. dr. Emil Zagar

Jeziki /
Languages:

Predavanja /
Lectures:

slovenski / Slovene, angleski / English

Vaje / Tutorial:

slovenski / Slovene, angleski / English

Pogoji za vkljucitev v delo oz. za opravljanje

Studijskih obveznosti:

Prerequisites:

Vpis v letnik Studija.

Enrolment in the programme.

Vsebina:

Content (Syllabus outline):




Izbrane bodo nekatere standardne teme iz
podiplomske numeri¢ne matematike. MoZna
poglavja so: geometrijska interpolacija in
aproksimacija s parametri¢nimi polinomskimi
krivuljami in ploskvami, polinomska
interpolacija v ve¢ spremenljivkah,
parametricne krivulje in ploskve, ki se
uporabljajo v CAGD (racunalnisko podprtem
geometrijskem nacrtovanju), valcki in uporaba
v teoriji signalov in analizi slik, subdivizijske
sheme za krivulje in ploskve, numeri¢ne
metode za racunanje matri¢nih funkcij,
iterativne metode podprostorov in
predpogojevanje, nelinearni problemi lastnih
vrednosti, ve¢parametri¢ni problemi lastnih
vrednosti, inverzni problemi lastnih vrednosti,
metode zveznega nadaljevanja, veCmrezne
metode, teorija zlepkov, redukcija modela,
slabo pogojeni problemi in regularizacija. Izbira
je odvisna od interesov in raziskovalne
usmeritve Studentov.

The content consists of a selection of standard
topics in postgraduate numerical mathematics.
Possible themes include geometric interpolation
and approximation by parametric polynomial
curves and surfaces, multivariable polynomial
interpolation, parametric curves and surfaces in
CAGD (computer aided geometric design),
wavelets in signal processing and image analysis,
subdivision schemes for curves and surfaces,
numerical methods for functions of matrices,
iterative subspace methods and
preconditioning, nonlinear eigenvalue problems,
multiparameter eigenvalue problems, inverse
eigenvalue problems,continuation methods,
multigrid methods, spline theory, model
reduction, ill-conditioned problems and
regularization.The choice depends on students'
research interests.

Temeljni literatura in viri / Readings:

N. J. Higham: Functions of matrices, Theory and Computation, SIAM, Philadelphia, 2008.

P. C. Hansen: Rank-Deficient and Discrete Ill-Posed Problems, SIAM, Philadelphia, 1998.

N.J. Higham: Accuracy and Stability of Numerical Algorithms, SIAM, Philadelphia, 2002.

J.P. Boyd: Chebyshev and Fourier Spectral Methods, Dover publications, Mineola, 2000.

F.W. Faierman: Linear Control Theory. The State Space Approach, John Wiley & Sons, Chichester,

1998.

W.L. Briggs, V.E. Henson, S.F. McCormick: A Multigrid tutorial, Second Edition, SIAM, Philadelphia,

2000

M.T. Chu, G.H. Golub: Inverse eigenvalue problems: theory, algorithms and applications, Numerical




mathematics and Scientific Computation, Oxford University Press, New York, 2005

R. Barrett, M. W. Berry, T. F. Chan, J. Demmel, J. Donato, J. Dongarra, V. Eijkhout, R. Pozo, C.
Romine, H. van der Vorst: Templates for the Solution of Linear Systems: Building Blocks for Iterative
Methods, SIAM, Philadelphia, 1994.

Z. Bai, J. Demmel, J. Dongarra, A. Ruhe, H. van der Vorst: Templates for the Solution of Algebraic
Eigenvalue Problems: A Practical Guide, SIAM, Philadelphia, 2000.

G. Farin, J. Hoschek in M.-S. Kim: Handbook of Computer Aided Geometric Design, Elsevier, 2002.

R. T. Farouki: Pythagorean-hodograph curves: algebra and geometry inseparable, Vol. 1 of
Geometry and Computing, Springer, Berlin, 2008.

N. Dyn in D. Levin: Subdivision Schemes in Geometric Modelling, Acta Numer. 11 (2002) 73-144.

Cilji in kompetence: Objectives and competences:

Namen predmeta je seznaniti $tudente z The main goal of the course is to provide
nekaterimi pomembnimi temami numeri¢ne students with some important topics in
matematike. numerical mathematics.

Predvideni Studijski rezultati: Intended learning outcomes:

Znanje in razumevanje predstavljenih Knowledge and comprehension of presented
konceptov. concepts.

Sposobnost uporabe pridobljenega znanja in Ability to use acquired knowledge and skills.
spretnosti.

Metode poucevanja in ucenja: Learning and teaching methods:




Predavanja, konzultacije, reSevanje problemov | |Lectures, consultations, problem sessions

Delez (v %) /

Nacini ocenjevanja: Weight (in %) Assessment:
Pisni izpit (domace naloge), ustni izpit Writen exam (homeworks), oral exam
Ocene: 1-5 (negativno), 6-10 (pozitivno) Grading: 1-5 (fail), 6-10 (pass)

100%
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