MTC 7204:  NUMERICAL METHODS FOR PARTIAL DIFFERENTIAL EQUATIONS Pre-requisites: MTC7102 

COURSE DESCRIPTION:
This is course is on use of numerical schemes with  emphasis in the solution of Partial Differential Equations, more especially  using Finite Differences.  It considers also  Spectral Methods. The course covers the numerical solution of elliptic, hyperbolic, and parabolic equations.   The instructor can make a review,  briefly, of  the solution of linear systems of equations, with emphasis in Fast Poisson solvers, such as solution by Fast Fourier Transform. During the course illustrations can be made using  the methods studied with applications from different areas, such as Fluid Dynamics.  The course will have a strong theoretical component and computation element that will involve some programming in Matlab

COURSE OBJECTIVES

At the end of the course the student should be able to 

· know the basic concepts in the numerical solution of PDEs
· formulate numerical methods for solving PDEs and study their properties
· implement the above methods efficiently on the computer
· use MATLAB to study the properties of linear systems arising from the discretisation of PDEs
COURSE OUTLINE: 
Classification of PDEs: Elliptic, hyperbolic and parabolic; associated structure and numerical difficulties. Numerical Linear Algebra. The finite difference, finite element and boundary element methods, Uniform and non-uniform grids in one dimensional and applied to Laplace’s equation in two dimensions. Spectral collocation, and Galerkin method. General discussion of the strength and weakness. Stability, consistency, and convergence analyses. Fast solvers, including fast Fourier transforms, preconditioned conjugate gradient, multigrid, and fast multipole methods. Adjoint methods and sensitivity analysis. Dissipation and Dispersion. Group Velocity and the Propagation of Wave Packets. Systems of Partial Differential Equations. Stability of Finite Difference Schemes for Systems.  Finite Difference Schemes in Two and Three Dimensions. 
MODE OF DELIVERY, ASSESSMENT AND EVALUATION

Mode of Instruction: 
Lecture, Tutorial, Practical sessions, Computer programming and simulations 

Mode of Assessment: Assignments/Tests/Marking of Practical sessions
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