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Department of Mathematics Faculty of Science
MATH 423 (206423) Wavelets 3(3-0-6)
Course Type M Lecture O Lab O practice/Practicum [ Cooperative Education

Measurement and Evaluation M A-F O s Op

Selected Topic in Specialized Field [ count the accumulated credits for graduation every times

[ count the accumulated credits for graduation one-time only
Prerequisite : MATH 325 (206325) or consent of the department

Course Description
Overview of applications and development of wavelets, mathematical preliminaries, Fourier
transform and discrete Fourier transform, simple Haar wavelets, orthonormal bases wavelets, multi-

resolution analysis, applications of wavelets

Course Learning Outcomes (CLOs) : Students are able to

CLO 1 : solve problems related to mathematical preliminaries such as complex series, linear
transformations, diagonalization of linear transformation and matrices, orthonormal bases,
inner product spaces and Hilbert spaces;

CLO 2: solve problems related to the discrete Fourier transform, translation invariant linear
transform, fast Fourier transform, linear filters and explain the analogies between Fourier
system and wavelets system;

CLO 3 : solve problems related to wavelets transform, inverse wavelets transform, discrete
wavelets transform of Haar wavelets and explain the construction of other type of
wavelets;

CLO 4 : solve problems related to orthonormal bases of wavelets, continuous wavelets transform
and fast wavelets transform;

CLO 5 : solve problems related to multi-resolution analysis, such as multi-variable wavelets,
wavelets with compact support, multi-resolution for wavelets system;

CLO 6 : apply and implement wavelets to realize some problems such as data compression, noise

reduction, edge detection.

Course Contents No. of Lecture Hours
1. Overview of applications and development of wavelets 3

1.1 Haar wavelets

1.2 Sinc wavelets

1.3 Shannon wavelets

1.4 Data compression, noise reduction, edge detection



2. Mathematical preliminaries
2.1 Complex series
2.2 Root of multiplicative identity
2.3 Linear transformations
2.4 Diagonalization of linear transformation and matrices
2.5 Identity matrices
2.6 Orthonormal bases
2.7 Inner product spaces
2.8 Hilbert spaces
3. Fourier transform and discrete Fourier transform
3.1 Translation invariant linear transform
3.2 Fast Fourier transform
3.3 Linear filters
3.4 Analogies between Fourier system and wavelets system
4. Simple Haar wavelets
4.1 Wavelets transform and inverse wavelets transform
4.2 Discrete wavelets transform
4.3 Construction of wavelets and applications
5. Orthonormal bases wavelets
5.1 Complete orthonormal sets in Hilbert spaces
5.2 Convolution and Fourier transform
5.3 Continuous wavelets transform
5.4 Fast wavelets transform
6. Multi-resolution analysis
6.1 Multi-variable wavelets
6.2 Wavelets with compact support
6.3 Multi-resolution formulation of wavelets system
6.4 Construction of multi-resolution analysis
7. Applications of wavelets

7.1 Image compression in JPEG2000 format
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75
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[EX3 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.
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