MTH 2104: Linear Algebra II, 3CU
Pre-requisites: MTH1102

Course Description

The course in Linear Algebra II is both skill and application oriented. Having discovered at the end of Linear algebra I that all matrices were not diagonalizable, the course sets out to find the next best thing that could be done for such matrices. 
Course Objectives

By the end of the course, the student should be able to:

· demonstrate basic competence in the concepts, principles, procedures  and applications of linear transformations

· explain matrix representations of linear transformations.

· transform matrices of linear mappings from one basis to another

· explain  canonical forms and the invariant subspace decomposition of linear maps.

· solve problems of approximations in inner product spaces. 

Reading List

The reading list will include but is not limited to the following texts.

· Text recommended by the course lecturer

· Notes prepared by the lecturer

· Howard Anton; Elementary Linear Algebra

· Seymour Lipschutz; Theory and Problems of Linear Algebra

Detailed Course Outline 
Further Linear transformations

The theory of matrix representations of linear transformations, linear functionals, duals, singularities. 

Canonical Forms

Elementary canonical forms: characteristic values, annihilating polynomials, Cayley-Hamilton Theorem, invariant subspaces, diagonalization. LU, LDLT LDU, PA=LU factorizations, direct sum decomposition, invariant direct sum, Primary Decomposition Theorem.

Rational and Jordan Canonical forms: cyclic subspaces and decompositions, invariant factors, companion matrices.

Applications to bilinear forms
Symmetric and skew symmetric forms, matrix representations, rank and signature.

Inner Product Spaces

Inner products in the Euclidean space, projections, Cauchy-Schwarz Inequality, Least squares, Gram-Schmidt orthogonalizations, QR- factorization, systems of differential equations.

