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# Let's find a power

series solution to

Y
- 2xy = 0

Center at[ [y(0) = 1 - Xo = 0

series
Powered at Xo = 0

Sufficients &- 2x = 0 - 2x + 0x7+ 0x + ..

r = X

0
- O + 0x + 0x+ 0x +...

-

This tells us that we will

have a power
series solution

y(x) = y(0) + y'()x +y
+ 30 +

will radius of convergence r = X



We need to find you' (o) for n30 .

7
Given :

Eit=Y (0) = 1

So,f
And

, y'(0) = z [0][y(0)) = 2[0][1] = 0

soto
Differentiate y= zxy with

respect to X to get :

y" = 2y +2xyEy ++g

Su ,



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

= 2.

So,= 2

Differentiate y"= zy + zxy' to get

y= 2y + 2y + 2xy"

y( = 4y + 2xy"

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

= 4(0) + 2(d)(2)
= 0

Mu= 0



Differentiate y"= 4y't xy" to get

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

= 6y"+ 2xy'
So ,

y" (0) = G(y"(0) + S(0)(y" (o)]
= G(z) + 2(0)(0)

= 12

Thus,f12

So,

y(x) = y(0) + y'(d)x+
+ 3 x



y(x) = 1 + 0x+x

+

y(x) = 1 + x2 + 2x" + .Ethradius of convergence=

Side note Using topic 3,

you can show

x
= 1 + x + Ex"+ -x+ ,Ey(x) = e

⑫



Ex: Consider

y" + xy'- (x - 1)y = (n(x),3(1) = 0

-
⑮

efficients]
(n(x) =

- (x- 1 + z(x - 12 + 1 . ]r =

So we can find a solution

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

+(x- 1+



with radius of convergence

is at least r = 1.

We have

⑫
and

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

Fy"(l) = (n(x) - (1) (Y] + (1 - 1)(3(1)]
= 0 - (1)[0] + (0)[0)
= 0

So ,

↳= 0

Differentiating above we get

-



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

y"(l) = + + 2(x)(y(() - (112(3"(1)]
+ y(1) + (1 - 1)(y'(oi]

= 1 + 2(x(0) - (1)(0)
+O + (0)(0)L=

Thus, y"(1) = 1

One can
calculate thatWy"(1) =

- 3

Thus,

y(x) = y(1) + y((i)(x - 1) + (x - 1)



+(x-1 + 3(x- 1+

= 0 + o(x - 1) + 0(x - 112

+ (x - 13 - -(x- 1"+ ..

·(x - 1- (x - 14 + ...

with radius of convergence

at least r = 1

-x((((2x
converges at↑least here


