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Syllabus for the Ph.D Qualifying Exam in Matrix Analysis (Basic Level)
This level is based on selected topics from the following courses: 
0301241 Linear Algebra I

0301441 Linear Algebra II

0301444 Matrix Theory
0301721 Matrix Analysis

Basic Topics
1. Matrices 

2. Systems of linear equations

3. Determinants

4. Vector spaces

5. Inner product spaces

6. Eigenvalues and eigenvectors 

7. Linear functionals
8. Linear transformations
9. Matrix representation and change of bases

10. Canonical forms

11. Schur's  theorem and inequalities 

12. Spectral theorem for normal matrices
13. Determinant inequalities for positive definite matrices

14. Singular value decomposition and generalized inverses

15.  Matrix inequalities 
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Syllabus for the Ph.D Qualifying Exam in Matrix Analysis (Advanced Level)
This level is based on selected topics form the following courses:
 0301721 Matrix Analysis 

 0301914 Matrix Analysis
Advanced Topics
1. Spectral radius formula and inequalities

2. Numerical range
3. Numerical radius inequalities
4. Commutators and commutator inequalities 
5. Majorization relations for eigenvalues and singular values  
6. Unitarily invariant norms 

7. Inequalities for partitioned matrices 

8. Arithmetic-geometric mean inequalities for matrices 

9. Cauchy-Schwarz inequalities for matrices

10. Perturbation inequalities for matrices

11. Matrix mo0notone functions

12. Matrix convex functions
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