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Department of Mathematics Faculty of Science
MATH 423 (206423) WAVELETS 3(3/3-0/0)

Prerequisite MATH 325 (206325) or Consent of the instructor

Course Description

Overview of applications and development of wavelets. Mathematics preliminaries : Topics in
linear algebra. Fourier transform and discrete Fourier transform. Simple Haar wavelets. Discrete wavelets
transform. Orthonormal bases wavelets : Fast wavelets transform. Multi-resolution analysis : Wavelets

with compact support. Wavelets—Galerkin methods for differential equations. Applications of wavelets.

Course Objectives
1. To provide students with knowledge of the modern applications of mathematics, with
emphasis on wavelets as a mathematical innovation that is having a direct impact on
the technology driving the internet.
2. To enable students to understand the mathematics of wavelets.
Course Contents No. of Lecture Hours
1. Overview of applications and development of wavelets 3
- Haar wavelets
- Sinc wavelets
- Shannon wavelets
- Frequency B—Spline wavelets; seismic data processing, data compression,
noise reduction, edge detection
2. Mathematics preliminaries 9
- Complex series
- The roots of unity
- Linear transformations
- Diagonalization of linear transformation and matrices
- Unitary matrices
- Orthonormal bases
- Inner product spaces
- Hilbert spaces

- Hardy spaces



Course Contents No. of Lecture Hours
3. Fourier transform and discrete Fourier transform 6
- Translation invariant linear transform

- Fast Fourier transform

Linear filters and Z—transform

Analogies between Fourier system and wavelets system

4. Simple Haar wavelets 6
- Wavelets transform and inverse wavelets transform
- Discrete wavelets transform
- Construction of wavelets and applications

5. Orthonormal bases wavelets 6

Complete orthonormal sets in Hilbert spaces

Convolution and Fourier transform

- Continuous wavelets transform
- Fast wavelets transform
6. Multi-resolution analysis 9

- Multi-variable wavelets

Wavelets with compact support

Multi-resolution formulation of wavelets system

Construction of multi-resolution analysis
7. Wavelets—Galerkin methods for differential equations, 3
Finite—difference methods for differential equations
8. Applications of wavelets 3
- Wavelets scalar quantization (WSQ) for finger-print encoding
- Video compression (MPEG-4) for broad—band internet
and digital TV
- Image compression (JPEG2000) for multimedia
internet applications, video indexing, etc.

Total 45
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