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N
③ Find the first for
non-zero terms of the power

series solutive to

xy" + x 2 y - zy = 0

⑮,
y() = 1

convergence ?

~

that's Farmradiusot

Here out
Divide by X to get :

y"+ xy-y = 0

I

Tefficients
X = 1 + (x- 1) + 0(x-y ...

-poly ,
so r = *

we did this
-- S in class, Ir = 1



G = o + 0(x - 1) + 0(x- 157 ... poly .
Se

r = X

So our solution will have r =L
Let's find the solution .

(1) = 1Fey'(l) = 1

kw: y" =
- xy+Y

y"(1) = - (1)(yi)+ (34)[=

-1 . [1] + 2[1] = 1

Y"(1) = 1

differentiatey"= -xy+ = )to get



y= - y - xy" -=y + zy

y" (1) =(y())- (1)(y"(]I
- E(() + 323') I

↑
=-1 - (1) (1) - 2(1) + 2()

= - 2LSo
,

y" (1) = -2

So,

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

+ (x-1 +

= 1 + 1 . (x-1) + z(x- 1)+ (x- 13
+ 1s



y(x) = 1 + (x - 1) + z(x - 12- 5(X- 11+ x-with radius of convergencer = 1.

-

Fi| (f |

Find the power
series for

f(x) = E centered
at Xo=

What is the radius of convergence.

Hint: Uselet
In(x)=

(x- 1[= (x- 1) - z(x - 1 + =(x- 13 - f(x- 1+ ..

r = 1

that has radius of convergence

If we differentiate



(n(x) = (x - 1 - z(x- 1+ 5(x - 1- f(x- 1" + .

we get

* = 1 - (x- 1) + (x - 1)- (x - 19 + ..

~

with radius of convergence v =

FuI(e)

Given the solution y =
X"for

x

*

y"- 20y = 0

on I = Co,)
,

find another

linearly independent solution Ye

thatsthegeneralslin
a



=y = 0

the coefficient of

Y
S is a , (x) = 0

So ,

ye= y ,]x x

=xdx
=x]
= x

- " Sx *
dx



= x()
=X

Sox
Thus,

the general solution to

·io

is

yn= xy ,
+ cyz = c

,
x" + c(x)



HW9-I()
Solve y"- 9y =JUse variation of parameters

to find Yp

: Solve the homogeneous equation

Fy"- 9y = 0
is

The character equation

r= 9 = 0

(r - 3)(r + 3) = 0 -r = 3,
- 3

-

3XSo
, Un = <

,
e

34

+ Ge



-

2: Find Yp = V , Yitvaya for

34

_y"- 9y=
- 3X

where y, = e
S

Yz
= 2

and

v =-x , v
=Sdx

We have
- 3X
e(8wie ,2) = Delicense

= (e
Y )(+3 x) - (ex)(3e Y

E
- 3 - 3 =

- 6



I

·-

=
Sdx=x

&

=
= j)xedx

-

7du =

- 6X⑰(x v=



=ur-Sudu

= (x(- je0x) - J(- j
*)dx]

=-x)d

=--x
*

+-[]
36

-D
And

= Sbx=d

=
- -(axdx = - j(9)



=
Thus,

Yp = V
, y ,

+ vzyz·test
+ (- &X)e

3

The general solution to y"qy
is y = yn + yp

-3X[= c
,
ex + Ge

+ (x 1 -x)e3x
216

- 3x2
- 3x



g⑮1(d)

Find up to y" + 3y = xeJUsing undetermined crefficients

given In = c
,
cos(X + sin(Ex)

ess: Yp
= (Ax + B)e

**
= Axe+ BeY

Yp = Ac+ 3Axe *

+ 3 Be

y = 3Ae*

+ 3Ae
*

+
9Axe

*

+ 9Be3x

Plug these into y"+ 3y = Xe3Y
Il

Yp

-Get :

(3Ae
*

+
3Ae*

+
2Axe

*

+ 9BeY)

+3(x+ Bex) = xex



Yp

Get :

6Ae
*

+ 9Axe
**

+ 9BeX
3X

+ 3Axe
* *

+ 3 Bex = Xe

Regroup :
3X

12B)e
**

+ (12A)xe" = xe

L

I
O

↳
So

, 6(z) + 12 B = 0

12B =
-t

T



Thus,

⑳Ax+ Be*
= (ix-)eX


