Math 260 Power series solutions March 4, 2020

Method (Power series solutions for Py(x)y” + Pi(z)y’ + Pa(x)y = 0). If Py(zo) # 0, then we'll say that
xo is an ordinary point of the differential equation. We seek a power series solution centered at x:

Yy = Zan(x —x0)" = ag + a1(x — xp) + az(x — xO)Q + asz(z — x0)3 + ...
n=0

Using these in our differential equation gives recursive formulas for the coefficients. Note that y(x¢) = ag
and y'(xg) = a;. Thus, inital values for y(x) and 3/(x) allow us to find values for all the coefficients.

Comment. The method works at any ordinary point, but we'll usually work with xzq = 0.

1. Using 2o = 0, write out power series for y, v/, and y”. Either use sigma notation or expand each series
to the 22 term.

When you're finished with (or stuck on) problem 1, watch the video example.

2. Find the first 4 coefficients of a series solution to the IVP (1 + z%)y” + 6zy’ + 6y = 0, y(0) = —1 and
y'(0) =1

3. Find the first 4 coefficients of a series solution to the IVP (1 + 8z2)y” + 2y’ = 0, y(0) = 2 and

y'(0) = —1.
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