-Pra(/hu@ Poblems - Series Soluton's of d}ﬁ@fﬂﬁﬂ(/{]
equations near a0 ordinary poird.

- PROBLEMS In each of Problems 1 through 14 solve the given differential equation by means of a power

series about the given point x;. Find the recurrence relation; also find the first four terms in
each of two linearly mdependent solutions (unless the series terminates sooner). If possible,
find the general term in each solution.

1.)1’—}120, xp =0
3.y —xy—y=0, xp=1

Y —xy —y =0, xp=0

y' +k*%y =0, xy=0, kaconstant
5. 0-xy"+y=0, X =0 2+ —-xy +4y =0, X =10

Ty +xy +2y=0, Xg=0 Ly Y +xy =0, =1

9. A+ —4xy +6y=0, =0 10. 4—x)y"+2y=0, x=0

11 B3-x2)y" —3xy —y =0, x =0 12. (1 —x)y" +xy —y=0, x=0

132y +x7 +3y =0, x=0 4.2 4+ (x+ Dy +3y=0, x=2
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Answers o the prachie polslems:

1. G = an/(n+2D)(n+1)

xZ 4 6 o xZ’l
= ——— = cosh

nx) = 1+2+4+6+ ;f(zn)! coshx

» x — x=tl
n®=x++5 + + - Z(2n+1)f=smhx

2. @py2 = an/(R+2)

2o o 2
nO=1+3+57 Trae” “gifr}?

® X x 2, Fnlxintl
yz(x)=x+'3‘+ﬁ+3.5.7+""§-(2n+1)1

3. (n+ 23 — 8y —a, =0
yl(x)=1+%(x—1)2+%(x—1)3+%(x—1)4+
yz(x)=(x—1)+%(x—1)2+%(x—1)3+%(x—1)“+

4, Gnpg = —Ka,/n+Hn+3) am=a=0
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o« -1 m+1 k2x4 m=+1
=1+Z 1" (kx%)
£43°47.8. (dm + ) (4m + )
k%x® e 513

R =r- et e e s T S8 0 2.3

(_1)m+1(k2x4)m+1
="[1+m§4.5-8-9---(4m+4)(4m+5)

Hint: Let n = 4m in the recurrence relation,m = 1,2,3,... .
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12.
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14,

A+ D+ Dagy —n(n+ Dapn +3.=0, n>1 a=-Lla

e =1-3 -2 — L4, @ =x-P - x4+

 Gpr = —( =214 e /R + DR +D), B2 @=—ap, G=—ia

i =1-2+ it 48+, p@=x-ijP+ Gl -G+

 Gngn =—Gn/(n+ 1), n=0,1,2,...

x4 xﬁ oG (_1)nx2n

S v R v P 9 v w oot
3 1'5 : x7 nd (_l)nx?.u-i-,‘u

yz(x)zx—3+m—m+'”_x+§m

 Gnsz = —[(0+ 12ans + @n + @as 1+ DR +2), n=1,2,...

@ = —(ay +ay)/2
R =1-1-1Y+ix-10-Sx-D*+. ..
y) = =1~ J =17+ 3 =17 = = D

. mn+ 2D+ Dag+ - —3a, =0, n=0,12,...

@) =1-32%, y@)=x-x/3

dn+Dappy—n—2a, =0 n=0,1,2,...

o =1 X2 - P x’ x¥tl
=1—-—, FX e e e i ——— .
1 g 2 12 240~ 2240 #en—Ln+n
n+Dapz—(n+Da, =0, n=0,1,2,...

2 5 3.5--.@2n-1

=1 — — — 6 N P U E—— e
nO =ttt m Tty et

2 8 16 . 2.4...2m)

—x4i0r S sy 0T 4l L
e 7 FE I o e L
(n+2)(n+Dapy — (n+ Dnay + (= 1a,=0; n=0,1,2,...

’ x2  x3 xt x"
}’1(x)—1+3+€+ﬂ+"'+;‘-!“+“', vax)=x

2 +2)(n+Dapz + (n+3a, =0; n=0,1,2,...

3 5 7 5.
y1(x)=1——x2+§x“-——x5+~-+(-»1)"3 5 (2ﬂ+1)x2,,+“.
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20 +D(n+ Va2 +3n+ Danp + (n+3)2, =0 n=0,1,2,...
N =1-3x~22+3x -2+ F@x -2+
) =@ =2~ jxr -2+ x-2P+ Fx -2+




