QUIZ 7: SOLUTIONS

1,y — 2% +y=0,y=> 0 a,x": general solution.

oo oo o0
22y = Znana;”H = Z(n—l)an_lx”, "= 2a2+2(n+2)(n+1)an+2x".
n=1 n=1

n=1

Leads to:

o0
y' — 2%y +y =ap+2a2 + Z[(n +2)(n+ 1Dapt2 — (n— 1)ap—1 + ap)z™.

n=1

Setting n = 0,1, 2 we find:

CLQZ_%a 6as +a; =0, 12a4 —aj;+az =0,
and hence:
o 1 1 ag
a3 — 6 5 a4 = 12(611 (12)— 12((Il+ 2)’

so the general solution is:
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y=ag+ax 5 % 63: —|—12(a1+2)x +...
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ao( T ) +ai(x st T ),

convergent for all z € R.

2.y —e"y=0, yx)=>r"ganz", y(0)=1(soap=1). Expanding
y' = e*y as power series at 0:

2

X
a1+2a2x+3a3x2+...:(1—1—1‘—!—?—l—...)(l—l—alx—i—agmz—i—...)

Comparing the terms of degree 0, 1 and 2 on both sides leads to:
1
ar =1, 2a2=1+ay, 3a3:§+a1+a2,
thus as =1 and a3 = %, so the solution has the expansion:

5
y(m):1+x+x2+6m3+...,

convergent for all z € R.



