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2 Lety (z) = 10, caz™. Then 55 o ncaz™ ! — 2 152 g™ = 001 Loz neaz™ ! — Lo cnz™ = 0.
Replacing n by n + 1 in the first sum and n by n — 1in the second gives
T2 (n+1)ens1z” — Yo a1z =0ora+ 0, (n+ Dent1z" — 3 oo, en—13" = 0. Thus
e1+ 32, [(n+ 1) cas1 — ca—1] 2" = 0. Equating coefficients gives ¢ = 0 and n+1)ent1 —Cn-1=0.

Thus the recursion relation is cn+1 =-:'+;11-,n=1,2,.... Butc; = 0, so ca = 0 and ¢s = 0 and in general
- SR O N T G- Mg
Cant+1 =0. Alsoca = 2 ,Ca 113 7. 2',ce— 5 = 6.4, 2— 7.3 and in general
’ 2
_ _ (=B /) ™2
Cop = 2 ol Thus the solution is y (z) = ﬂz_ocnz nz-ocz,.z —co’? > coe®

8 Lety(z) =2 ,cn” = Y (2)= ® neaz =Y (n+1) ¢ny12™. Then the differential
equation becomes (z — 3) Lo (1 +1) enp1Zt +2Y i penz” =0 = -
T n+1) a1z =330, (n + Dens1z” +23 0 caz” =0 =
T2 neaz” = 0o 3 (n+ 1) capr™ + Fomp20nz” =0 =
T2 o l(n+2)en —3(n+1) can]z" =0 (since Yoorymcaz” = % neaz™). Equating coefficients gives

- o n+2)cn
(n+2)en—3(n+ 1) cn41 = O, thus the recursion relation is Ca41 = -(———2—,11 0,1,2,.... Then

3(n+1)
_20 _3a _3x _da 4o = 5es _ 5% ndin eneralc,.:M.Thusthe'
a=7379T30@) 32’°3‘3(3) P73 g 3
+1 o = 9co
solution is y (z) = ZC" n+l n [Note thatcoz = Goa) for |:c|<3.]
n=0 n=0 n=0
8. Assuming y (z) = 2% g enz™ ¥ () = T2 o n(n—1)caz™ = 100 (n+2) (n + 1) cnyaz™ and
—zy(z) = - X2 gzt = =72, cn-12". The differential equation becomes
T2 o (n42) (n+1)cataz™ — ooy cn1z” =00rca + Lo (R +2) (n+ 1) enya — €] 2" =0.
ting coefficients gives cz = =21 forn=1,2,.... Sincecs =0, Cans2 =
Equating coefficien glvlesca 0 and cn42 CEDICES) forn=1,2,. Since ¢z = 0, cgn42 = 0 for
n=0,12.... Givenmmdc;,c3=§c%,u=g%:m%,...,“
= ‘o . _a . _u___a
On = Fn@n-1)(3n—3)(@n—4)----- 53 0NN =TT = T5.4.3
C1 T

o = B T In@n = 2) Gn = 3)...7. 643 [ solons

y (@) = co Z (3n—-2) (3?3;)5;) ..... T4 oo i (38n-1) (3&;:)1.)i. 852 gy

n=0 n=0

10, Lety (2) = X% g enz™ 3 (2) = Sgn (1= 1) ena™? = Ty (1 +4) (n+ 3 enpaz™?
=2 +6c3T+ Y o0, (n+4)(n+3) cnt+az™ 2. Thus the differential equation becomes
2¢3 + 6esz + 2“0 [(n+4) (n+3)cn+a +cn) ™2 = 0. Socz = ca = 0 and the recursion relation is

=——————, = y2,....Buter = 0) = 0 = cy = c3 and by the recursion relation
Cn+4 (ﬂ+4) (n+3) 0,1 utc =y ( ) €3 =C3 Y
Can+l = C4nt+2 = Cin+3 ='0fqrn=0,1,2,....Alsoco=y(0)=1,so

= 1 = = (_1)2 = =" Thus the solution
“u=-"T3®= 8-7“8-7-4-3"""“"‘4n(4n—1)(4n—4)(4n—5) 1.3

4n

to the initial-value problem is y () = Z cnz” =1+ E (-1)" (e z o
n=0




