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

Predmet: Numericna linearna algebra
Course title: Numerical linear algebra
Studijski program in stopnja Studijska smer Letnik Semester
Study programme and level Study field Academic year Semester
Univerzitetni studu.skl program ni smeri 3 drugi
Matematika
Fi -
irst cycle academic stu.dy none 3 second
programme Mathematics
Vrsta predmeta / Course type izbirni / elective
Univerzitetna koda predmeta / University course code: |M0231
Predavanja Seminar Vaje Klini¢ne vaje | Druge oblike | Samost. delo ECTS
Lectures Seminar Tutorial work Studija Individ. work
30 30 90 5
Nosilec predmeta / Lecturer: ’prof. dr. Bor Plestenjak, prof. dr. Emil Zagar
Jeziki / Predavanja / |slovenski / Slovene
Languages: Lectures:
Vaje / Tutorial: |slovenski / Slovene

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

Prerequisites:

Vpis v letnik Studija.

Opravljen predmet Uvod v numeri¢ne metode.

Enrolment in the programme.

Completed course Introduction to numerical

methods.

Vsebina:

Content (Syllabus outline):




Nesimetricni problem lastnih vrednosti. Teorija
perturbacij. Implicitna QR metoda z enojnim in
dvojnim premikom.

Simetri¢ni problem lastnih vrednosti. Izrek o
minimaksu. Tridiagonalna QR iteracija.
Rayleighov kvocient. Pristop »deli in vladaj«.
Bisekcija in inverzna iteracija. Jacobijeva
metoda, relativno robustne reprezentacije.

Posploseni problem lastnih vrednosti.
Polinomski problem lastnih vrednosti.

Singularni razcep. Psevdoinverz. Uporaba pri
linearnih problemih najmanjsih kvadratov.
Racunanje singularnega razcepa: QR algoritem,
dqds algoritem, Jacobijeva metoda.

Nonsymmetric eigenvalue problem.
Perturbation theory. Implicit QR iteration with
single and double shifts.

Symmetric eigenvalue problem. Min-max
theorem. Tridiagonal QR iteration. Rayleigh
qguotient. Divide-and-conquer method. Bisection
and inverse iteration. Relatively robust
representations.

Generalized eigenvalue problem. Polynomial
eigenvalue problem.

Singular value decomposition. Pseudoinverse.
Application in linear least squares problems.
Numerical methods for singular value
decompositon: QR iteration, dqds algorithm, the
Jacobi method.

Temeljni literatura in viri / Readings:

J. W. Demmel: Uporabna numeric¢na linearna algebra, DMFA-zaloZnistvo, Ljubljana, 2000.
G. H. Golub, C. F. Van Loan: Matrix Computations, 3rd edition, Johns Hopkins Univ. Press,

Baltimore, 1996.

B. N. Datta: Numerical Linear Algebra and Applications, Brooks/Cole, Pacific Grove, 1995.

L. N. Trefethen, D. Bau: Numerical Linear Algebra, SIAM, Philadelphia, 1997.

Cilji in kompetence:

Objectives and competences:

Slusatelj spozna numeri¢no reSevanje
problemov lastnih vrednosti in vektorjev. S tem
konstruktivno ter vsebinsko dopolni vsebine, ki
jih sreca pri Algebri 1 in Uvodu v numeric¢ne
metode. Pridobljeno znanje prakti¢no utrdi z
domacimi nalogami in reSevanjem problemov s
pomocjo programov Matlab in Mathematica.

Students learn numerical methods for the
computation of eigenvalues and eigenvectors.
New knowledge constructively complements the
content of courses Algebra 1 and Introduction to
numerical methods. The acquired knowledge is
consolidated by homework assignements and
solving problems using programs Matlab and
Mathematica.

Predvideni studijski rezultati:

Intended learning outcomes:




Znanje in razumevanje: Poznavanje numericnih
algoritmov za ra¢unanje lastnih vrednosti in

vektorjev. Sposobnost izbire ustreznega

algoritma. Znanje programiranja in uporabe
programskega paketa Matlab oziroma drugih

sorodnih orodij za reSevanje tovrstnih

problemov.Uporaba: Ekonomicno in natancno

numeri¢no racunanje lastnih vrednosti in

vektorjev

Refleksija: Razumevanje teorije na podlagi

uporabe.

Prenosljive spretnosti — niso vezane le na en
predmet: Spretnost uporabe racunalnika pri

reSevanju matemati¢nih problemouv.
Razumevanije razlik med eksaktnim in
numeri¢nim racunanjem. Predmet

konstruktivno nadgrajuje znanja linearne

algebre.

Knowledge and understanding: Understanding
of numerical algorithms for the computation of
eigenvalues and eigenvectors. The ability to
choose an appropriate algorithm. Knowledge of
computer programming package Matlab or
other similar software for solving such problems.

Applications: Economical and accurate
numerical computation of eigenvalues and
eigenvectors.

Reflection: Understanding of the theory from
the applications.

Transferable skills: The ability to solve
mathematical problems using a computer.
Understanding the differences between the
exact and the numerical computation. The
subject enriches constructively the knowledge of
linear algebra.

Metode poucevanja in ucenja:

Learning and teaching methods:

Predavanja, vaje, domace naloge, konzultacije

Lectures, exercises, homework, consultations

Nacini ocenjevanja:

Delez (v %) /

Weight (in %)

Assessment:

Nacin (pisni izpit, ustno izprasevanje,
naloge, projekt):

Sprotno preverjanje (domace naloge,
kolokviji in projektno delo)

Konéno preverjanje (pisni in ustni izpit)
Ocene: 6-10 pozitivno, 1-5 negativno

(v skladu s Statutom UL)

50%

50%

Type (examination, oral, coursework,
project):

Continuing (homework, midterm exams,
project work)Final (written and oral
exam)

Grading: 6-10 pass, 1-5 fail (according to
the Statute of UL)




Reference nosilca / Lecturer's references:

Bor Plestenjak:
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V: Fifth international workshop on accurate solution in eigenvalue problems : hagen, Germany
from June 29 to July 1, 2004. Philadelphia: SIAM, 2006, vol. 28, no. 4, str. 1157-1172. [COBISS.SI-ID
14367833]

Emil Zagar:
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