QUESTION
Obtain at least one solution of the form

[o¢]
y=2a’ Z apx"
n=0

for each of the following differential equations. Where possible, obtain a
second independent solution of the same form, or comment on why it is not
possible to do so.

2e(1—2)y"+(1—2)y +3y=0

ANSWER

2e(1—2)y"+(1—2)y +3y=0

y" + %y’ + QI(f_w)y = 0 so 0 is a regular singular point. We group terms
together that will give the same powers of x:

2£y/l + y/ _ 2x2y// _ :L,yl + 3y — 0

Y an{l2(o+n) (o +n—1)+ (0 +n)]a"""

n=0

+[-2(c+n)(c+n—1)—(c+n)+ 3z} =0

Factorising gives

> an{(o+n) (20 +2n— 1)zt
n=0

—[20+2n—=3)(c+n+1)x"™] =0
Reordering by powers of x gives

ago (20 — 1) 27!

+> 2" {aps1 (0 +n+1) (20 +2n + 1)
n=0
—20+2n—-3)(c+n+1)a,} =0

c(20-1)=0=0=00roc=4

a _ 20+42n—3
n+l = 953 on+1 o3
— . _ n—
c=0: Gn+1—man
__ 2n=5 __ 2n—52n—-72n—9 —1-3
an = 2n—1an—é = % 121 32n5 "3 140
= Un = Gy @) @ after all cancellations.
_ 1. _ 2n—2 _ n—1
0 =73 Untl = 5,750 = ;71 0n
ap = —Aaop, CLQZO, a3:0,...

General solution is
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