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Math 2005 LINEAR ALGEBRA (CR3) 

Preq. Math 1001, 1002  

 
Objectives 
The aims of this course are to introduce the basic ideas of linear algebra. 

 
Syllabus 
Matrix algebra, addition and transposition, linearity, matrix multiplication, properties of matrix 
multiplication, matrix inversion, inverses of sums and sensitivity, elementary matrices and 
equivalence, the LU factorization, vector spaces, subspaces, four fundamental subspaces, linear 
independence, basis and dimension, more about rank, classical least squares, linear transformations, 
change of basis and similarity, invariant subspaces, norms, inner products and orthogonality, vector 
norms, matrix norms, inner-product spaces, orthogonal vectors, Gram–Schmidt procedure, unitary and 
orthogonal matrices, orthogonal reduction, discrete Fourier transform, complementary subspaces, 
range-null space decomposition, orthogonal decomposition, singular value decomposition, orthogonal 
projection, least squares, angles between subspaces, determinants, additional properties of 
determinants, eigenvalues and eigenvectors, properties of Eigen systems, diagonalization by similarity 
transformations, functions of diagonalizable matrices, systems of differential equations, normal 
matrices, positive definite matrices, nilpotent matrices and Jordan structure, Jordan form, functions of 
non-diagonalizable matrices. 
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