In a nutshell: The finite-difference method for linear
ordinary differential equations with constant coefficients

Given a second order linear ordinary differential equation with constant coefficients
au@(x) + au®(x) + agu (x) = g(x),

two spatial boundary points [a, b] and two boundary values u(a) = ua and u(b) = up.

Parameters:
n The number of sub-intervals into which [a, b] will be divided.
1. Sethe2"2 and X, <—a+kh noting that x, =b.
2. Set

p<« 2a,— ah
g < —4a, + 2a,h?
r< 2a,+ ah
3. Create and solve the system of n — 1 linear equations in n — 1 unknowns

q r u, ) (2g9(x)h*-pu,
p q r u, 29(x,)h?
p g r U | |2g(x)h?
P q r U, |= Zg(X4)h2

p q r un—2 Zg (Xn—Z)hz
P q)\U,, 29(Xn71)h2 —Iu,
4. The approximation of u(xy) is ux fork=1, ..., n — 1 and u(xo) = u(a) = ua and u(x,) = u(b) = up




