MTH 2103: Differential Equations I, 3CU 
Pre-requisites: MTH1201

Course Description:
This course introduces the student to various methods for solving first order and second order differential equations and difference equations. The course also covers methods used in power series solutions for the first and second order differential equations and linear equations of nth order. Systems of differential equations are also covered. Applications in Physics, Ecology, Environment and Biology are given.

Course Objectives

This course is intended to:

· Introduce the students to the methods of formulation of differential equations

· Give students skills of solving ordinary differential equations
· Introduce students to difference equations and methods of solving them.
Detailed Course Outline 
First Order differential equation

Meaning of a differential equation, definition of terms, solution to a differential equation. Separation of variables, exact equations, test for exactness, first order linear and integrating factor, equation with homogeneous coefficients, equation with linear coefficients, special first order equations: the Bernoulli equation.  Different examples from different fields on how to form and solve first order differential equation: the Newton law of cooling, economics models, population growth models, falling bodies, chemical mixture, radioactive decay, evaporation law (10hrs)
Second order and Higher order differential equations

Linear dependence and the Wronskian, theorems on general solution, Abel’s formula, order reduction and their application to solving higher order differential equations. Solution to higher order equation: Equations with constant coefficients, the inverse operator method, the auxiliary equation method. Solving nonhomogeneous equations, the methods of undetermined coefficients and variation of parameters.  Special higher order equations: the Cauchy-Euler equation (12hrs)
Power Series Solution

Basic power series concepts, convergence of a power series and radius of convergence, ordinary and singular points of a differential equation, power series solution about an ordinary point, power series solution near a singular point, the Frobenius method  (8hrs)
Systems of first order linear differential equation

Reducing a higher order equation to a system of first order differential equations and vice versa, solving the system by elimination method. The matrix method, eigenvalues method. Solving non homogeneous system of first order equations by method of undetermined coefficient and variation of parameters (10hrs)
Introduction to difference equations

Definition of a difference equation and terminology. Solution to first order difference equations, introduction to second order constant coefficient equation, linear dependence and the Casoratian. (5hrs)
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

· R. Rainville, Elementary Differential Equations 
· Mugisha, J.Y.T, A Course in Ordinary Differential Equations.

Learning Outcome
· methods of formulation of ordinary differential equations

· methods of solving ordinary differential equations
· methods of formulation of difference equations

· methods of solving difference equations

