MTH 3202: Differential Equations II, 3CU
Prerequisites: MTH2103

Course Description

This is an applied mathematics course in which advanced methods are used to solve problems in Physics, Engineering, Environment, Ecology, Epidemiology and other related fields. It is   helpful in the solution of dynamical systems, which virtually appear in every field of science, from oscillating reactions in chemistry to the chaotic circuits in electrical engineering and motions in celestial mechanics. The course also gives the basic theory of PDEs with examples of where these methods come from and how they work.

Course Objectives

This course is intended 

· To provide methods for solving differential equations arising in physical sciences models together with their formulation 

· To help students use transform methods to solve ordinary and partial differential equations

· To enable students explain the mathematical formulation of PDEs and their application.
Detailed Course Outline 

Fourier Series and Fourier Transforms

Basic principles, orthogonal forms, sine and cosine transforms, complete and complex forms (8hrs)
Laplace Transform

Existence and operation rules, application in solving differential equations, integral equations, difference equations, delay differential equations, systems of differential equations (12hrs)
The Z-transform

Existence and operation rules. Application to solving differential equations (10hrs)
The Theory and solutions to Partial Differential Equations

Definitions, One Dimensional wave equation, heat equation, Laplace and Bessel equation. Canonical forms, equations with constant coefficients, general solution. Cauchy Problem and Cauchy-Kowalelewsky Theorem. Homogeneous wave equation and IVPs. Method of Separation of Variables. Eigenvalues problems and special functions, Sturm-Liouville Systems, eigenvalue and eigenfunctions and expansions. Boundary value problems. (15hrs)

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

· Miller R.  Introduction to Differential Equations, Prentice Hall Inc.
Learning Outcome
· provide methods for solving differential equations arising in physical sciences models together with their formulation 

· help students use transform methods to solve ordinary and partial differential equations

· enable students explain the mathematical formulation of PDEs and their application

