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Introduction

Title: Green’s Functions for Ordinary Differential Equations.

Goal : Investigate the solutions of non-homogeneous second order
differential equations using Green’s functions.

Motivation:

Non-homogeneous second order differential equation can be solved by
the method of variation of constants, where the complete solution of
the equation is engendered by one solution of the associated
homogeneous equation. The Green’s function method is an alternative
method that can be easily generalized to problems where the method
of variation fails.
Green’s functions can be used to reduce the eigenvalue problem
associated with differential operator to the more tractable eigenvalue
problem for an integral operator.
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Introduction

Why second order?

The most important differential operators which occur in physical
problems are of the second order.

A brief history about Green’s functions

The history of Green’s functions dates back to 1828, when George
Green published work in which he sought solutions of Poisson’s
equation ∆u = f , for the electric potential u defined inside a bounded
volume with specified boundary conditions on the surface of the
volume. He introduced a function now identified as what Riemann
later coined the Green’s function.

We restrict our discussions to Green’s function for non homogeneous
second order ordinary differential equations.

This mini course is for everyone who is interested in the topic. It is
assumed that the audience is familiar with elementary differential and
integral calculus.
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