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Aims

To provide the basic concepts and techniques of linear algebra.

To develop manipulative skills in matrix algebra.

To utilise appropriate software packages with linear algebra facilities, e.g.
DERIVE/MATLAB/MAXIMA.

Learning Outcomes

After completing the module the student should be able to:

1 Perform matrix algebra concepts and operations.

2 Solve linear systems of linear algebraic equations, understand the conditions for
the existence of solutions.

3 Calculate advanced matrix operations in application areas.

4 Use matrices and vectors to perform geometric operations.

Learning Outcomes of Assessments
The assessment item list is assessed via the learning outcomes listed:

Portfolio 1 2 3 4

Outline Syllabus

-Matrix algebra concepts. Row spaces, column space, null space, rank, nullity.
-Echelon and row-reduced echelon form. Special types of matrices: inverse,
triangular, diagonal, unity symmetric, skew-symmetric, idempotent, stochastic -
practical examples of the occurrence of each.

-Methods for solving Linear Systems: Row Reduction, Gaussian elimination.
-Matrix Factorisation and application to solving linear systems: LU factorisation.
-Iterative methods for solving linear systems: Jacobi and Gauss Siedel methods.
-Eigenvalues and eigenvectors, similarity transformations. Markov processes.
-Gram-Schmidt orthogonalisation.

-Power Method for evaluating Eigenvalues.

-Applications of matrix algebra in geometry, including Euclidean and projective
transformations.

Learning Activities

Lectures, tutorials and laboratory based used of mathematical software to solve
linear algebra problems.

Notes
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This module provides students with the experience of using pencil-and-paper
techniques and mathematical software to solve realistic problems in Linear Algebra.
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