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Motivation

Recall the method of undetermined coefficients to solve a 2nd order linear inhomogeneous

ODE y” + a(x)y’ 4+ b(x)y = f(x):

1. Solve the related homogeneous equation: y;’ + a(x)y; + b(x)ys = 0.
2. Guess the form of a particular solution y,(x).
3. Add these together: y(x) = yu(x) + yp(x).

f(x) guess

ekx yp(X) — gekx

axkK+ - +ax+ o Yp(x) = agxk + -+ + a1x + ag
sin kx or cos kx ¥p(x) = acos kx + bsin kx.

Question

What if the forcing term is a piecewise function like a square wave?

f(x) guess

square wave Yo(x) = — + E ap cos 17X ""X + b, sin 27X

This is generally much easier than using Laplace transforms!
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Example 1

1 0<x<1

Sol "+ 3y’ + 2y = f(x), for th f iod 2: f(x) =
olve y"" + 3y’ + 2y (x), for the square wave of perio (x) {_1 C1<x<0
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Example 2

1 0<x<1

Sol " 2y = f(x), , for th f period 2: f(x) =
olve y" + w?y (x), w# nm, for the square wave of perio (x) {_1 Cl<x<0
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