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E: Consider

y
-

2xy = 0[y(0) = 1
A

↳to
series

e'ey =f power seriescente
a

-

↑
0 - 2x + ox+ ox+ ...[

=o+ 0x + 0x2+ 0x3+ 1

a
,
(x) = - 2x =

a
.
(x) = 0

The coefficents a
,
(x) = -ex and

a . (x) = 0 are analytic at Xo= 0

because they have a power series

at Xo = 0 and they both have



radius of convergence r = &.

Thus
,

by the theorem there is

a power series solution

y(x) = y(0) + y()x+
+

With radius of convergence r = X

To fill in this power series

we need you' / 0) .

We use

y'- 2xy =0F
We have



Also
, y'(o) = 2 (0)[y(0)]

= 2(d)(1) = 0

so to
To find y"(o) differentiate y= zxy

to get y" = zy + 2xy

So
, y"(0) = z(y(01] + 2(0)[y']

= 2(1) + 2(0)(0)

= 2

Thos,=2

Now differentiate y"= 2y + 2xy

to get y"= 2y' + 2y' + 2xy"

Thus
, y"(d) = 2 [y'sol] + 2 (y'l01]



+ 2(0)[y"(0)]
= [0] + 2[0) + 2(d)(2)

= 0

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

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

We get

y((0) = 4(y"(o)) + 2(y"(01]
+ 2(0)2y"(0]

= 4[2] + 2[2) + 0

= 12

This= 12



Sos

y(x) = y(0) + y'(d)x+
+

y(x) = 1 + 0x+x + x

+ x" +.

+x + Ex+ ...

-

itof convergence v=

sidenotuse previous methods you'd get

y(x) = e* 1 + x+ Exi + +x + x+



EX: Consider

e
-

T
-

1
⑮

efficients:

x = 1 + 2(x - 1) + (x - 13 + 0(x+i+ .)r = x

- (x- 1) = 0 - 1 . (x- x + 0 . (x -12+ .

(n(x) = = (x- 1) + z(x - 112 + ... ]r = 1

Theorem says there will be a

power series solution

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

+(x- 13 + 1



and it will have radius

of convergence at least r = 1.

Now let's find the first few

terms of the power
series

solution .

y" + x *y'- (x- 1)y = (n(x)Wy'(l) = 0
, y() = 0

↓

E[
↓

F
-

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

y"(1) =
- (1) (y()] + (1 - 1(y() + (n(1)

=

- 1 . [0] + (0)(0) + 0 = 0



=0

↓

ym = - 2xy'- xy" + 1 . y + (x- 1)y'+

y"(1) =2()[y'()) - (1)2(y"(i]
+ y(1) + (1 - 1)(y(i)] + +

= - 2[o] - (1)[0][+ [0) + 0 + +

= 1

y" (1) = 1

If you did this again

You'd yet y"" (1) = -3



Thus,

y(x) = 0 + 0(x- 1) + (x- 12

+ (x - 1)+ (x - 14 + .

y(x) = j(x -y- ((x - 1" +...

[will radius of convergence

at leastr = 1


