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Xo = 0⑭Center ofT power

Let's find a power series solution !

-refficients
nomials ,

analytic everywhere

- 2x poly

⑧ 3 with r = X

So the solution we find will
r = D

have radius of convergence

We will expand our answer

around Xo = 0
.

It will look like :



y(x) = y(0)+X+
↑

↳Even t
FY !

- 2xy = 0

(4(0)= 2101(1) = 0

o

Now differentiate y'= 2 x
with respect to x to get :

2+ 2xy



y"(0) = 2(y(0) + z(0)[y1]
= 2[1] + 2(0)[0]

= 2Ly"() = 2&
D) ifferentiate y"= zy + 2xy'
with respect to X to get :

·



=0

Differentiate y"= Yy' + 2xy
"

to get :

y" = 4y"+ 2y" + 2xy'

y"= Gy" + 2xy
"[Y ""Sol = GD + 210)

=12

We get



y(x) = y()+ x+

+x

= 1 +πx + Ex

+ x+x" +...

So ,

y(x) = 1 + x + 2x" + % .[with radius of convergence r=



Ex: Consider

y"+ xy' - (x-1)y = (n(x)

itY(j) = 0

LGXo = 1

solution
Find a power

series

and it's radius of convergence.

We expand around Xo = 1.

coefficients
-polynomials,

analytic at Xo =/

X

-

(-
1)] radius of convergence r=

(n(x) = (x- 1) + z(x- 17 + ... ]r = 1



The minimum of D
,

X , andI

is I.

So our solution will have

radivs of convergence at

least r = 1.

Let's find the solution .

ien: y(1) = 0[y'(l) = 0

y" + x y'- (x - 1)y = (n(x)

Fixx3 + (xx)Plug in X = 1 :

Y"(1) =-(I



⑮0L
Differentiate

y"= In(X) -Exy'tl

with respect to X to get :

↓+m

3"x1 = + -2) -
(5) I

+(1)



i
If you

differentiated againWget y"" (1) =
-3

you
would [

O
OSo

, - -

y(x)
=-) +(x- 1) + 3(x-11

+(x-1(x-1"
- ~

Y3 !
- 3/4 !

Thus,(x- 13-(x- 1)" + 0 . /



with radius of convergence is

at least r = 1
.

the[L=


