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E:Let'sfindora

E-

I-
series

St: Is there a power

solution and what is the radius

of convergence
?

coefficients
-

-2x = 0 - 2x + 0x+ 0x+ ... ] Powea
at

0 = 0 + 0x+ 0x + 0x+ ... Xo = 0

These are polynomials which are

analytic everywhere including at Xo = 0.

Both of the above series have



radius of convergence r = D.

So we will have a power series

solution of the form :

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

will radius of convergence v =

Sep2 : Find the first few

terms of the power
series .

Given
y'(0) =(2((0) (is (0))#11

= O



Next find y"So).
Differentiate y'= 2xy to get

y" = (2)y + (2x)y I

y" = zy + 2xy
I-

Y
"

(0) = 2[y(0) + 2(01[y %)[=2[1] + 2(0)[0]
= 2

y"(0) = 2

Now differentiate y"= zy + 2 xy/

to get : -T-
T= my+(2y' + 2xy"))



y" = 4y' + zxy"
y"(0) = 4[y,] + z(0)[y" (0x]

= 4[0] + 2(0)(z]L= O

·) = 0

Differentiate y"= 4y't Exy" to get :

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

Fi
= 6(2) + 0



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

+
= ItXYz

↓

+Ex" +oo .↓
with radius of convergencei=

Topics method gives y = e
*]



Ex: Consider

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

[y'(l) = 0

y(1) = 0

f

Are the coefficients analytic at Xo : 1 ?

efficients

7x = I + 2(x- 1) + (x-y+ 0(x-1+ ... r =x

- (x- 1) = 0 - 1 . (x- 11 + 0(x-112+ 0(X- 11+..

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

The min r from above is r = 1.

Thus
,

we will have a power



series solution with radius of

convergence at least r = 1
.

-

Let's find y.

Given :

⑫
y"+ x

*y- (x- 1)y = (n(x)

Y
"

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

y"(1) = (n() - (i)(y's)+ (1 -1)(y()⑫(0)+ 100

= O



Differentiate y"= In(x)-y
toyet

y"=-y
y=( + y + (- x-1)y' - x3y"

y'"(1) = + +2) + (- 1 - 1)() - (P(x)
T

=
As above you

can
calculate

=-3



Thus , o
-

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

↓ -

+(x-x

=(x- 1+ (x -

x" + .

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

radius of convergence
at

least r = ) .

converges
at

least here

I[ Z

Itt


