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Numeri¢ne metode in simbolno racunanje

Subject Title:

Numerical methods and symbolic mathematics

Studijski program Studijska smer Letnik Semester
Study programme Study field Year Semester
Matematika / Mathematics ‘ 2. 4,
Univerzitetna koda predmeta / University subject code: ‘
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Pogoji za vkljucitev v delo oz. za opravljanje
Studijskih obveznosti:

Prerequisites:

LJih ni.

‘ |There are none.

Vsebina:

Contents (Syllabus outline):

1. Sistemi za simbolno racunanje.

2. Osnove numeric¢nega racunanja: Predstavljiva
Stevila. Aproksimacija Stevil. Natancnost, stabilnost
in obcutljivost.

3. ReSevanje nelinearnih enacb: Bisekcija. Navadna
iteracija. Tangentna metoda. Sekantna metoda.

4. Sistemi linearnih enacb: Gaussova eliminacija. LU
razcep in uporaba. Razcep Choleskega. Pivotiranje.
Tridiagonalni in diagonalno dominantni sistemi
linearnih

enacb.

5. Problem lastnih vrednosti: Poten¢na metoda

in njene izpeljanke.

6. Aproksimacije funkcij: Interpolacijski

polinomi in ekstrapolacija. Deljene

diference. Hermitska interpolacija in

deljene diference s ponavljanjem. Metoda
najmanjsih kvadratov.

7. Numeri¢no integriranje: Newton-Cotesove
kvadraturne formule. Metoda nedolocenih
koeficientov.

8. Numeri¢no odvajanje: Osnovne formule.

1. Symbolic computation systems.

2. Numerical computing. Representable
numbers. Approximations, Error, Accuracy,
Stability, Sensitivity.

3. Nonlinear equations solving: Bisection, Fixed
point iteration, Newton's method, Secant
method. Nonlinear sets of equations.

4. Solution of linear algebraic equations:
Gaussian elimination. LU decomposition and its
applications. Cholesky decomposition. Pivotting.
Tridiagonal and diagonal dominant systems of
equations.

5. Eigenvalues computation: Power method and
its variants.

6. Approximations: Polynomial interpolation and
extrapolation. Coefficients of the interpolating
polynomial. Hermit interpolation. The method of
least squares

7. Integration: Newton-Cotes quadratures.
Method of undetermined coefficients.

8. Numeric derivation: Basic methods.




9. Linearno programiranje: Osnove linearnega
programiranja.

9. Linear programming: Fundations.

Temeljni literatura in viri / Readings:

Z. Bohte, Numeri¢no reSevanje nelinearnih enacb, DMFA Slovenije, Ljubljana, 1993.

Z. Bohte, Numeri¢no reSevanje sistemov linearnih enacb, DMFA Slovenije, Ljubljana, 1994.
D. Kincaid, W. Cheney: Numerical Analysis, Brooks/Cole, Pacific Grove, 1996.

W.H. Press, B.P. Flannery, S.A. Teukolsky, W.T. Vetterling: Numerical Recipes in C, Cambridge

University Press, New York, 2002.

E. ZakrajSek, Uvod v numeri¢ne metode, druga izdaja, DMFA Slovenije, Ljubljana, 2000.
J. Grasselli, A. Vadnal, Linearna algebra. Linearno programiranje, DMFA Slovenije, Ljubljana
S. Wolfram: The Mathematica Book, Wolfram Media, Inc. and Cambridge University Press 1996

Cilji in kompetence:

Objectives and competences:

Spoznati temeljne koncepte in rezultate s podrocja
numeri¢ne matematike — simbolnega racunanja,
numericnih metod in linearnega programiranja.

Know fundamental concepts and results from
numerical mathematics — symbolic mathematics,
numerical methods and linear programming.

Predvideni Studijski rezultati:

Intended learning outcomes:

Znanje in razumevanje:

e Poznavanje principov simbolnega racunanja.

e Spoznati osnovne numericne metode in
njihovo uporabno vrednost.

e Prepoznati prakticne probleme in njihovo
modeliranje z orodji numeri¢ne matematike.

Prenesljive/kljucne spretnosti in drugi atributi:
e Prenos znanja numeri¢nih metod na druga
podrocja (racunalnistvo, statistika,
optimizacija, ...)

Knowledge and Understanding:

e Be able to understand more demanding
principals of symbolic mathematics.

e To know fundations of numerical methods and
their applications.

e Torecognize practical problems and their
modeling with numerical mathematics tools.

Transferable/Key Skills and other attributes:

e Knowledge transfer of numerical methods into
other fields (computer science, statistics,
optimization, ...)

Metode poucevanja in ucenja:

Learning and teaching methods:

e Predavanja
e TeoretiCne vaje
e |zdelava seminarske naloge

e Lectures
e Theoretical exercises
e Seminar (project) work

Nacini ocenjevanja:

Delez (v %) /

Assessment:

Weight (in %)

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

e Opravljena seminarska naloga
e  Pisni test — prakticni del
e |zpit —teoretic¢ni del

Vsaka izmed nastetih obveznosti mora biti
opravljena s pozitivno oceno.
Pozitivna ocena pri pisnem testu je pogoj

Type (examination, oral, coursework,

project):
10% e Completed seminar (project) work
50% e  Written test — practical part
40% e  Exam —theoretical part

Each of the mentioned commitments must
be assessed with a passing grade.
Passing grade of the written test is required




za pristop k izpitu. for taking the exam.
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