Name:
Math 198 Quiz 3, 19 April 2010, 1 page, 15 points, 20 minutes.

Find the general solution of (1 + 22%)y” + 8zy’ + 4y = 0.

Solution.

Q\
I
%18
(@)
S
S
3
S
7

J' = S (- e
= Yoo(n+2)(n+1)cpa"
8wy = S onca”
2 2 = S ynn— D"
(1 + 22%)y" + 8xy + 4y Yoo {4, + (n+2)(n+ 1)cpse
+ 8nc, + 2n(n — 1)c, ™

ﬁ
N
|

de, + (n+2)(n+ 1)cpy2 + 8ney, + 2n(n — 1)e, = 0 (n=0,1,2,...)
(n+2)(n+1)cpe+2(n+2)(n+1)e, = 0 (n=0,1,2,...)
Cnio = —2¢, (n=0,1,2,...)

o, c1 are arbitrary, and

Cy = —200 Cy —= —261
ca = 4 c; = 4
Cg — —800 Cr = —861

And so

y = ¢y +ar Fex?  Fezxd Haxt +esr® 4cgr® o’ -

= ¢y +cax —2c0x? —2c12° +dcoxt +4cix® —8cox® —8cix’ +---

which yields

y = 00(1—2x2+4a:4—8x6+16x8_...)
+c1 ($—2x3+4x5—8x7+16x9_...)

or

y=(co+cz) (1 — 222+ 4a* — 828 + 162% — - - )




or

y = (co+arr) Yo (—227)"

or (using the formula for the sum of a geometric series)

co +c1x

y= 14222 |

Check: If (1+22?)y = ¢y + c1x, then differentiating twice yields (1 + 2z2)y” +
2(4x)y’ +4y =0. /



