
Matrix Algebra Concepts 

Multivariate Analysis Part 1 Practical Course Reader 

Dr Retha Luus 

 

Table of Contents 

1.​ Introduction......................................................................................................................................... 2 

2.​ Matrices............................................................................................................................................... 2 

2.1​ Special matrices...........................................................................................................................4 

2.1.1​ Diagonal matrix.......................................................................................................................4 

2.1.2​ Identity matrix.........................................................................................................................7 

2.1.3​ Upper/lower triangular matrix................................................................................................7 

3.​ Vectors................................................................................................................................................. 9 

4.​ Scalars................................................................................................................................................ 12 

5.​ Operations......................................................................................................................................... 13 

5.1​ Addition of matrices and vectors.............................................................................................. 13 

5.2​ Multiplication of matrices and vectors......................................................................................14 

6.​ Inverse................................................................................................................................................21 

7.​ Determinants..................................................................................................................................... 22 

8.​ Trace...................................................................................................................................................23 

9.​ Eigenvalues and eigenvectors............................................................................................................ 24 

9.1​ Definition...................................................................................................................................24 

9.2​ Spectral decomposition.............................................................................................................25 

9.3​ Square root matrix.................................................................................................................... 27 

9.4​ Square and inverse matrices..................................................................................................... 30 

9.5​ Singular value decomposition................................................................................................... 34 

10.​ Bibliography...................................................................................................................................37 



 

 


	Matrix Algebra Concepts 
	Multivariate Analysis Part 1 Practical Course Reader 

