Answer on Question #75304 — Math — Differential Equations
Question

Solve the following ODE using power series method.
x+2)y"+xy'—y=0

Solution

0

Let assume the solution in form y = Z a,x™, exists

n=0
Then
= Z na,x" 1

e
y' = z n(n—1a,x"?

n=2
Substitute
(x + Z)Zn(n— Da,x™ 2 +x2nanx" 1 z a,x" =

n=1 =0 .

Z 2n(n — Da,x" % + 2 n(n— 1a,x"? +z na,x" z a,x™ =

n=1 n=0

[ee) (00)

Z 2(N + 2)(N + Day,xN + Z N(N + Day,xN + Z NayxN — Z ayxN =0
N=0 N=1 N=1

N=0

200 + 2)(0 + 1)ag,,x° + z 2(N + 2)(N + Day,,x" +

Z N(N + Day;xN Z NayxV — cox® — Z ayxN =0

N=1

4‘a2_a0=0

z *V[2(N + 2)(N + Daysy + NIV + Day,; + (N — Day] = 0

N=1
Z(N + 2)(N + 1)aN+2 + N(N + 1)aN+1 + (N —_ l)aN = O,N 2 1

W2 =TT O N T DN+ 1)
Plug in a, = 1,a, = 0 to find the first solution y; (x)




e

4&2_1=0=>a2=

10+ (3)+ - DO _ 1

43 = 20+2)A+ 1) Y
22+ 1) (—i) +(2-1) (%)

A =" 22 +2)2+1) =0
3B+ DO +B-D(-55) 1

4= 2B+2)B+ 1) ~ 480
44+ 1) (z5g) + @ - DO 1

B =~ 44+ 2)4 + 1) ~ 72880

1 1 1 1
y1(x) =1+-x% ——x3+—x°

_ 6
2% T 24% Tag0® T2880° T

Plug in ay = 0,a, = 1 to find the second solution y, (x)
4a2_a0=0=>a2=0

1A+ DO+ A -DA) _

s = 20+2)(1+ 1)
22+ DO+ 2-1D(0)
=TT YYD
_ 3B+ DOFE-1O)
s = 2B+2)3+1)
A+ DO F @ —-1)(0)
T T T+ DG+ D
y(x) =x

The general solution is

Y =01y F6x

Answer:y = ¢,y + X,
1 1 1 . 1
y1(x)=1+-x?—-—x3+—x

_ 6
2 T 22% T g0 2880~ T
Yo (x) = x
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