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8.6.12: Since p(z) = 4/x and ¢(x) = 2/2?
o=l = i =
and
_ 1 2 _ 1 _
% = i&ﬂjw q(x) —-iEHjQ‘— 2
So the auxiliary equation is 7(r — 1)+ 4r + 2 = 2 4+3r4+2= (r+2)(r+ 1), and the

exponents are ry = —1 and ro = —2.
8.6.27: So p(z) = —1/x and ¢(2) = —1. Hence

Po = lin%xp(x) = lin%—l =-1
and

qo = lim z¢(x) = lim —2? = 0
z—0 z—0
The auxiliary equation is 7(r — 1) — r = r? — 2r = r(r — 2). The exponents are r; = 0
and ry = 2.
Let w = 22 > ja,2" = >.°% ja,a" T2 Then

o0

Tw = Zanx”‘i'?’
n=0

w = Z(n + 2)a,z"tt
n=0

zw” = xZ(n +2)(n+ 1ayz" = Z(n +2)(n 4 Dayz"tt
n=0 n=0
Hence
0 = 2" —w —2w= Z(n + Dna,—12"™ — Z(n + Dagy12" — Z p_3x”
n=1 n=1 n=3

= 3mx + Z ((n+ Dnap—1 —(n+ ay—1 —ay—3)2"
n=3
This gives a3 = 0 and
(n+1)(n—1)ap—1 —ap—3 = 0

Up—3
-t (n+ D)(n—1)

or after shifting the index up by 1

Ap—2

(n+2)n

a, =



Since a1 = 0, a, = 0 for all n odd. If n is even, let n = 2k. Then

a2k—2 a2k—4 ao
T kT 2)2k) T 2k +2)20)(20)(2k—2) T (2k + 2)(2k)2(2k — 2)2 - 42 - 2
2(2k + 2)ag 2(2k + 2)ag
T (2k £ 2)2(2k)2(2k — 2)2 4222~ ((2k + 2)(2k) -4 -2)?
22k +2)ag 22k+2)ac 22k +2)ag
20k + 1)2(k)---2)* (20 + 1)2(k)---2)2 (28 (k + 1))
(k4 Dag ag

226(k + D)I(k+ 1) 228(k + 1)!k!

Hence the solution is
o0

1

_ 2 2k

w(z) = aoz* ) 9% (% + 1)1k1"
k=0

8.6.46: Use r = —2 in (59) and (60) to obtain
_al —
(k — 1)(l€ + 1)ak+1 — Qp_1 =
Hence aq = 0 and after shifting the index down by 1
k(k—2)ag —ag—3 = 0
For k = 2, this gives —ag = 0, and for k& > 2
Af—2
k(k —2)
We see immediately that ar = 0 for all £ odd. If k is even, let k& = 2j. Then an
argument just like in the previous problem shows

ar =

do:  — as _ 2(2])@2 _ as
SO e T R e R T A ST PRV
(Note that we can only step down to ag, because the recurrence only works for k£ > 2.)
Hence

e P 25 ZOO a2 2j-2 fo: 1 25
y($)2$2§ ijz ij = dgy ?.7”$]
],:121 i = 1) ],:121 i = 1) ],:021(]+1).].
which is indeed a constant multiple (by ag/ag) of (62).



