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OKTATAS CELJA / AIM OF THE COURSE

Learning objectives:

- an outline of the fundamental theoretical tools that are needed for the computational
mathematics,

- to learn some fundamental, widely used algorithms (with the exception of differential equations).

TANTARGY TARTALMA / DESCRIPTION

Topics:

1. A brief outline: normed spaces, Banach spaces. What does the distance of two
functions mean? Eucliedean spaces, Fourier series, Fast Fourier Transform, applications.
2. Methods for nonlinear problems: Banach’s fixed point theorem, Newton’s method and
its generalizations.

3. Systems of linear equations and solution methods. Condition number. Direct methods:
Gaussian elimination and its variants. LU-, Cholesky- and QR-decomposition. A fast
method for 3-diagonal matrices (double sweep). Iterative methods: Richardson-, Jacobi-,
Seidel-method. Relaxation methods. Variational methods: gradient, conjugate gradient
method. Tikhonov’s regularization technique.

4. Eigenvalue problems. Gersgorin’s theorem. The power iteration method; the inverse
iteration. Jacobi’s and Cholesky’s method. 5. Singular value decomposition, generalized
inverse.

5. Interpolation problems. Lagrange-, Hermite- and spline interpolation. Novel methods:
multivariate interpolation, Shepard’s method and the method of radial basis functions.

SZAMONKERESI ES ERTEKELESI RENDSZERE / ASSESMENT'S METHOD

2023.11.06. 11:50:08 NEPTUN.NET Egységes Tanulmanyi Rendszer 1



Homeworks: —

Grade: based on written examination.

KOTELEZO IRODALOM / OBLIGATORY MATERIAL

Compulsory literature:
- Stoyan Gisbert — Také Galina: Numerikus modszerek I-Ill. Typotex, Budapest, 1998

Recommended literature:

- Stoyan Gisbert: Numerikus matematika - Mérndkdknek és programozoknak - Elméleti
matematika. Typotex, Budapest, 2007.

- Stoyan Gisbert: Numerikus Matematika (e-kdnyv) Typotex Kiadd, 2014.

AJANLOTT IRODALOM / RECOMMENDED MATERIAL
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