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Course Description 
 
This course provides part of the extensive mathematical background needed for 
contemporary signal processing, practice and research. It emphasizes several linear 
algebra topics. Some of the topics covered are: Vector Spaces and Linear Algebra 
including Linear Operators, Inverse Matrices, Matrix Factorizations, Eigenvalues and 
Eigenvectors, Singular Value Decomposition, Some Special Matrices and their 
Application, Kronecker Products. The connection of these topics with signal processing 
is emphasized. 
 
Justification 
 
Topics such as Digital Signal Processing and Digital Communication require the students 
to have adequate background in Vector Spaces and Linear Algebra. The material selected 
for this class will provide a foundation for future courses in Communication Theory, 
Signal Processing and Controls, as well as solid grounding for students wishing to pursue 
Doctoral studies.  
 
Objectives 
 
To provide the mathematical background needed for practice and research in 
contemporary signal processing. 
 
 
 
 
 
 



Textbook 
 
Mathematical Methods and Algorithms for Signal Processing (2000) 
By T. K. Moon and W. C. Stirling 
Prentice Hall 
Upper Saddle River, NJ 
ISBN: 0-201-36186-8 
 
Topics Covered 
 
1.   Signal Spaces. 
2. Representation and Approximation in Vector Spaces. 
3. Applications of Orthogonality. 
4. Linear Operators and Matrix Inverses. 
5. Some Important Matrix Factorizations (LU, Cholesky, QR) 
6. Eigenvalues and Eigenvectors.  
7. Applications of Eigen-decomposition methods. 
8. The Singular Value Decomposition. 
9. Some Special Matrices (Toeplitz, Circulant, Vandermonde, etc) and their 

Application. 
10. The Kronecker Product and some of its Applications. 
11. Summary and compendium of applications to signal processing of the topics studied 

in class. 
 
Evaluation Criteria 
 

Final course grade will be determined, unless otherwise accorded in class, based 
on the following scale: 
 

  100-90  A 
    89-80  B 
    79-70  C 
    69-60  D 
    59-  0  F 

 
Homework is suggested to be 0% to 10% of the final grade. Three exams and a final 
exam are given to the students. 
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