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#
D(f) Find a power series for

f(x) = - centered at Xo = 1.

What's its radius of convergence.

-

it: Use
n+ 1

(n(X)=(- 1

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

with radius of convergencer =

ifferentiateboth sides to get



Y = 1 - (x- 1) + (x - 1)2 (x- 13 + ,

with radius of convergence r =

&W Find the first for
③ non-zero terms of

a power series solution to

xy" + xy- zy = 0

[-
Entert

Find the radius of convergence

r of the answer.

-

What will r be for the solution

we find ?
Divide by X to get



↑

y"+ xy- =y = 0
u ~

L

trefficientu

X -polynomial , r =

- = = (*) just did above,
r =

0 -
polynomial , r =

will have radius
Our answer

at least v = 1
. (min of D,

1
,
3)

Let's find the solution .

Given :-

&IHe: y" = - xy'+=

y"(1) = - ()(yi) + F(3x)
=

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



↳= 1

Differentiate y"= -xy'+ 2 x y

to get

Y
"

= ( (y'- xy"-2xy + 2x'y

y"(1) = (-1)(y(x] - (1)[3"(][- 2(1)
- 2

[y() + 2(1)" [y[i]

y"(x) = ( - x[1] - (x)[1] - 2()(1]
+ 2(1)[1]

y"(l) = - 2

Plug it into the Taylor series .



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

+(x-1

So ,

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

+ (x - 133 + .[= ( + (x - 1) + z(x - 1- -(x- 19 + ...

with r = 1



Ele
((e) Given that y = X "is a

solution to

x*y" - 20y = 0

on I = (0 ,
1) ,

find another

linearly independent solution .

Then state the general solution

Evideby x" to get

y"- y = 0

-

Salotyis a
, (x) = g

Then,



Ye= y ,Sandex

=xdx
=xdx
= x")dx

=
x"(x

* dx

= x

-"((x))



= -x

So
, ye= X and the

9Estotoo

c
,

x" + G(X)

--

fil
1(a) Find the general solution to

y"+ y = sec(x)

Use variation of parameters to find yo



1: Solve the homogeneous equ

Il

y + y = 0

We have

r + 1 = 0

r =-4(1)(1)

2(1)

= =
F

2 2

-
C = 0

, B = /Emm
Yn= c

,
e
"

cos(px) + ce
*sin(px)

= ecos(x) + cesin(x)
= c

,
cos(x) + Sin(x)



2: For ⑮
y" + y

=e
We have -yp = v

, y ,
+ vzY

Where

Y = cos(x) ,
Ya = sin(x)

and

v = S-dx ,=

We have

widel =(ii
= cos(x)cos(x) - (sin(x)))- (in(x)
= cos(x) + sin" (x) =



Then

v==I

= S-dx =f-tax

=Inc

= Inla
u = cos(X)[du =

- sin(x) dX
= In/sect-l==

- Inkec(x))



=(cos(x)xdx = J1dx
= X

-

Then,

Yp = V
, y ,

+ vzYz

=

- In(sec(x)(cos(x) + XSin(x)

The general solution to g"ty = sec) is

y = yn + yp

= c
,

cos(x) + Sin(x)

-n(ec(x)(cos(x)
+ xsin(x)



Hw S

I(e)J
Find up

for

4y" - Yy' - 3y = cos(2x)

given that

-e
+c

Yp
= Acos(2x) + Bsin(2x)

y = - 2Asin(2x) + 2Bcos(2x)

y = - 4Acos(2x)
- 4Bsin(2x)

Plug these into 4y"- 4y'-3y = crs(2x) .
It

We get :

4)TuBsin(x)



- 4)- zAsin(2x) + 2Bcos(2x1)
-

es
- 3 (Acos(2x) + Bsin(2x)) = cos(2x)

Reorganize :

(8A-19B)sin(2x)8B)cos(2x)
= cos(2x)

-
O

So
,

8A-19B = 0 A =

- 19/425

- 19A - 8B = 1 [= B =
- 8425

So ,os(x)-sin(2x)
&alsolution



x


