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5.5: Solve 22y — z(2+a)y + (2 +22)y =07 X.
(g) = -2l _ 24z Th = 0 is a singular val ( —---dp " )
&) = ——=5—~+ = —=L£, Thus zp = 0 is a singular value. )(/9 K) g_gﬂgupm X :__(2_’_)()

2 7’\
g(z) = 2IF also implies zo = 0 is a singular value. 2 e X 2 )ﬁli ()C) _ 5 6—4’1

BU‘F our (nfmilt
rp(z) = — {2+ z) and zg(z) = 2 + z. Thus zo = 0 is a regular singular value. ¢ £ {;
suns ayge (st 4N

-£’2\f S Ccag e
Suppose(y = >_~° 1 anz™t" is a solution. WLOG assume ag # 0 (otherwise one can reindex the
summation). -

Then ' = 300 ({n+ ez and y = Yoo o(n+7r){n+r — Ljazg™ ™2

x2y’ —$(2—|—:c)y + (2 +z%)y /,,._m *"L
=z Zn_ n+rin+r— an a:'n+'" 3 2m+z Zn_o(n-i-r)aﬂx""""

— Zn—ﬂ n+ 1") n+r—1 !a,ﬁ“"‘&n_o 2(n+ T(,}J”'*' ‘ ﬁ‘__ >

=Ylin+rin 4+ r—1) — 2(n +7) + 2Japz™ " — &5

= [r(r — 1) = 2r + 2Jagz” + [(1 + r)r — 2(1 +7) + 2ayz" ! — raga™!
+525Hn+r)(n+r — 1) — 2(n+7) + 2Jaz™" - Zlo(n + 7 — 1)an_12™" + 32 0an_22™"

< [r(r— 1) — 2r + 2aoz” + ([(L +r)r — 2(1 + 1) + 2]a; — rag)z"*?
+E2,([(n+r)n+r—1)=2(n+7) +2an — (n+7 — L)an_1 + an_g)z™*"

=% —r—2r + 2apz" + ([r +r% — 2 — 2r +2]a; — rag)z"**

e ([(n+r)n+r—3)+2an — (n+r —1)an_1 + an_g)z™"

= [r? — 3r + 2Japz” + ([r? — rlay — rag)z™H

+52 (% +2rn+ 1% = 3n—3r 4+ 2an — (N+7 — 1)an-1 + an_z)z" =Y



(r*=3++2)a,= O

[r? — rla; = rag implies (r — 1}a; = ag. Thus if r = 1, ag = 0, a contradiction. If r = 2, a; = ag

[n2+2rn+12 —3n—3r+2la, — (n+r—1}an—1t+an—2 = P*+2rn—3nlan— (n+r—1)an-1+an_2 =0

. — (ntr—1)@n—1—8n_3z _ (n+l)an—1—an-2 __ (n+1)an 1=@n-3 _ (ntl}an_j—an_s
n n2+2rn—3n - n2+dn—3n n2+n n(n+1)
Ao — 3ay—ag __ 3ap—ap __ 2ag __ ag

2— 778 — 6 — 6 — 3

 dap—a; _ 4(5)—as _ dag—3ag _
=D = h®m — 6rE - 6@

(5-5p—) - (28) _
__ Bas—as __ (32 (4) 3/ _ bSapg—3(4)ag __ Ta
as = Sy = — e = it = wite

|

6(er 29— ) (o) _
_ Bas—as __ IOk 2ay’ _ B(7 20aq) _ 22a
a5 = Sgaros — FATGU R — SRR = @TRe®

22ap

O — 12504 _ 7((3)2(4)2c5)2(a))_32(1:;3@ — 7’£22ao) 30(7ao)
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