Math 208 - Quiz 8, March 26, 2009 Name: Key

Problem 1. Find a recurrence relation for the coefficients in a power series solution to differential equation y” + 1’ —
xy = 0 about the point xg = 0. Use this to calculate the first 4 coeflicients to a solution which satisfies the initial
value conditions y(0) = 1, y/(0) = —1.

Solution 1. Let y = X9 yan, be a power series solution to the above differential equation. Then
0=y"+¢ — 2y = (on(n — Da,a"?) + (Eplgna,a™ ) — 2(Splgana™)
— (S o(n+ 20+ Dangar™) + (Z2(n + Daps1a™) — (522 an-12")
=2as+ a1+ 2221 (n+2)(n+ Dapsa + (n+ Dapt1 — an—1)z™.

’ (n+2)(n+1)ant2 + (n+1)apt1 —apn—1 =0 ‘

Hence

and

whenever n > 1.
If y(0) = 1 and y'(0) = —1 then

1 1 1
CL():]., a1 :71, angial = 5, a3:6(72a2+a0):0.




