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Course objectives. To introduce students to basic ideas and applications of Fourier analysis. 

Lectures are presented by using examples from technology and physics. Results are given 

with ideas of proofs by means of graphs, frequency diagrams and geometric analogies.  
Course prerequisites. Bachelor level degree in analysis. 

. 

Syllabus: 
1. Periodic phenomena. Systems and models which generate cycles. Periodic functions. 

Trigonometric polynomials and series.  

2. The idea of Fourier analysis. Approximation in vector spaces. Computing Fourier coefficients. 

Fourier series expansions of some simple functions. Expansions in series for odd and even 

functions. 

3. Orthogonal polynomials and orthogonal systems. Expansions in orthogonal polynomials.  

4. The Fourier integral. Fourier transformations. Laplace transformations with real parameter. 

5. The discrete Fourier transform. The fast Fourier transform. Approximations of the Fourier 

transform. 

6. Linear filtering. Discrete filters. Continuous filters. The Z-transform. Reconstruction of signals. 

Daubechies filters. 

7. Multiresolution Analysis. Haar wavelets. Scaling functions. The Mother Wavelet. Orthonormal 

Daubechies wavelet bases. 

 

Expected learning outcomes. 

After completing this course, students are expected to:  

 become familiar with fundamentals and practical application of Fourier analysis; 

 gain a higher level of knowledge of orthogonal polynomials; 

 gain important insights into discrete and fast Fourier transform; 

 learn fundamentals of analysis and reconstruction of images and signals; 

 get basic knowledge about wavelets and applications. 
 

Teaching methods and student assessment: Lectures will contain many examples so that 

exercises will predominantly be laboratory. Lectures and exercises are obligatory. The exam 

is taken upon the completion of lectures and exercises, and it consists of a written and an oral 

part. Acceptable results achieved in mid-term exams taken during the semester replace the 

written part of the exam. Students may influence their grade by doing extra-credit 

assignments or writing a seminar paper. 

 

Can the course be taught in English: Yes. 

 

Basic literature: 
1. I. Ivanšić, Fourierovi redovi i diferencijalne jednadžbe, Odjel za matematiku, Osijek 2000. 

 

Recommended literature: 
1. G. Kaiser, A Friendly Guide to Wavelets, Birkhaüser, 1994. 

2. I. Daubechies, Ten Lectures on Wavelets, SIAM, 1992. 

3. A. Popoulis, The Fourier Integral and its Applications, Mc Grow-Hill, 1984. 

 


