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o0
We assume there is a solution of the form y = ¥ a,x"

n=0

r__ S n-1 " _ 2 _ n-2
so y'= Y nayX and y"= 3 n(n-1a, X

s n-2, < n o, < n
Substitute in the equation > n(n-Da, x + > nap X + > apx =0
S n, = n o, n
Let the first series start from0 > (n +2)(n +1)a, oX  + > napx" + X agx =0
n=0 n=1 n=0

Separate first term from the first and third series to both start from 1

o0 0.0) (0.0]
20, +ag+ Y (N+2)(N+Da,,ox "+ Y napx " + Y apx" =0
n=1 n=1 n=1

o0
Now collect the series  2as +ag+ X [(N +2)(N +1)ay 0+ (N +Da, |x" =0
n=1

Then we have

28, +ag =0 — azz—?

[(n+2)(n+Dap o+ (n+Da, ], n=1,2,3,...

—(n +1) —ap,

an+2:(n+1)(n+2)an :m, n=123,.. (1

We solve this recursion relation by putting successively in Equation 1

Put n=1: a3:_—al
3
-1 1
Put n=2: y=—~ay)=—-
4= %5 ,%




Put n=3: =—Qq=—
%=5®8 35
-1 -1
Put n=4: ag=—ag=——
6= M= 54670
-1 —8.1
Put n=5: a7 =—ag=_——-
= 797357
-1 1
Put n=~6 g =—ag =
8= 8% 246870
-1 3.1
Put n="7: =g, =
9= 9% 3579

In general, the even coefficients are given by ay, = 746 (2k)a0 = ©
4.6... 2 !

dp

_nk ENSLYY
And the odd coefficients are given by asy ;1= 35 7( ?Zk 1) % = %a
5.7...(2k + +1):

The solution is

y = +ax—£ —£a+x4 +X5a—x6 —X7a+ x5 + X a
B0 X~ T At A A T S 0 T35 M 54680 35700

x? x* x® x8 x3 x> x! x 9
y =ag9|1- o | X ——

+—— + + +—— + +...
2 24 246 246.8 3 35 357 3579

a1, B ED 2 2 (D2 k! 2
ya0[1+k212k(k)!x ]+a1[x+kzl (2k+1)!x ]

SIS 4 ) Sl Aaleal) Ty &l ) jaey

a0 = —(n +1) a, n=123,.. (1)
(n+H(n+2)
Put n=1: ag -T2
2.3
Putt n=2: a4:_—3a2:ia0

3.4 2.3.4



—4 2.4

Put n=3: ar = ——aq = a
57 458 23451
5 35
Put n=4: Qg=——Y=—""-—
67567234560
6 246
Put n=5: a7=——a=———_—__-@&
17675 2345672

In general, the even coefficients are given by
(DK 1352k D] (-)¥[L35..(2k -1)]

a a
2k 1.2.3.4....(2k) (2k)! 0

_)k k 5k
1" (2.4.6...(2k 1
And the odd coefficients are given by asy 41 (2 ; 4[5 (2k( 1))]611 = ((:Zl)k 21)l|< &

The solution is

Joora a2 3t aax® 3O 246
0 T 0T 53 M 5340 345 1 234560 357

q +...

- Loxf ot e 24k 246k
% 2 234 23456 | A 23 345 23457

gl e b (s s

{ X 2 3X 4 3.5x 6 } { 2X 3 2.4% 5 2.4.6X 7 }
y =ag|1l-—+ - +o [+ X — + - +...
2! 41 6! 3! 51 7!

2 (DF[135..2k -D)] 2 2 (DK 2K 2, y
tE (2k)! X ]+a1[x+k2=1 2k 1)1 oraliensts

o0 _ k o0 _ K 5k
ey O x2kJ+a1[x+z S k!xz“l] sl e et o A

= (=Df 2 (DR 2KKI aku
o y—ao[z Kt }a{k%o 2K +1)1 ]
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