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Art(c)

Solve

-
+ y"+ y+ y = 0

+ r + r + 1 =

02x4
r + 4r + 4 = 0

(r+ 2)(r + 2) = 0

r = - 2

- 2X
- 2xWYn = xe + cXe



Step2 : Now find up for

+ y" + y + y
= x2 - 2x

Guess :

y = 2Ax + B ↑yp = Ax+ Bx + C

y! = 2A

Plug these into the t to get

↑ (2A) + (2Ax+ B) + (Ax+ Bx+ c) = x
= 2x

-
Hyp + yj + ye

We get

AXX↳

A = 1



So ,t
So

, 2(1) + B = - 2
.

Thent
So, (1) + ( y) + C = 0

.
There

Then,

+x+ By+ c = x2 - 4x + 3
.
5

-

e3 : The general solution to

+ y"+ y + y = x
! 2x

is

y = yn + yp

Cer+ x
*

+ x
= 4x + 3

.
5



AG-1(b)
Suppose you

are given
that

the solution to y" + y = 0

is Yu = Ccos(a) + sin(x) .
&

Use variation of parameters
to

for a
find Yp

y" + y=

Iestate the general solution

now: y ,
= cos(x)

3 = sin(x)]
=



= (os(x))(vos(x)) - (sin(x))) - sin(x)

= cos(x) + sin (x)

i
= Six. S dx

=

- Ssin2(x)dx
=
- f(z - Ecos(2x))dx

=
- [EX - E) =sin(x))]



=
- Ex + +sin(2x)

And,

v = Six
~

=Scocossldx
= Judu=

Thus ,

Yp = V
, y ,

+ vzYz

= ( - Ex + +sin(2x))cos(x)
Hsin(x))sin(x)



General solution to y"+ y
= sin(x) is

y = yn + y9

= c
,

cos(x) + Sin(x)

+ (- Ex+ sin(2x))cos(x)

-sin(x)sin(x)

EntI(a)

Given y ,
= XY solves

x2 y" - 7xy + 16y = 0

on I = (0 ,
) .

(a) Find another linearly independent

solution Y2

(b) State the general solution.



Divide by X2 to get

y"- y+y = 0

-

=
Then ,

3= y
, Seax

=xx
=xix
=x")
↑



I

Sidx = (n(X)
=In(x)&I = (0,
a)

,
X > 0

= xJx
↑
=In (B

*)
7 A

=i
= xi)(dx =

x ((x)

so,x"(n(x)



The general solution is

+=, x" + x"(n(x)

-

Mill Find a power
series

3

for f(x) = X + X

centered at Xo = 1.

f(x) = x+x =
f(u) = 1 + 1 = 2

f(x = 3x+ 1z
f'() = 3(1) + ) = 4

f"(l) = 6(1) = 6

f"(x) = 6X -
f((1) = 6

f(x) = G T

↓ this

f(x(x) = 07af((x) = 0 0 from
i

i : point on



f(x) = f(1) + f'()(x - 1)+ (x - 1

+ (x-+
o

x+ x = 2 + 4(X -1) +(x - 1)
-

+ G(x- 113
f(x) 3 !

-x + x = 2 + 4(x - 1) + 3(x - 1) + (x - 13

-mem-

#
Find the first 4 non-zero

terms

of a power
series solution to

y" - (x+ 1)y + x y = 0310= 1

& ↑



thes of convergence

these are

efficients 3
+ ..

all

- (x + 1) = - 1 - x + 0x + 0x & polynomials
+...

x = = 0 + 0x + 1 . x+ 0x So they
3 all have

0 = 0 + 0x + 0x + 0x + 1 ..

r = X

Our solution will have⑳r =

radius of convergence

Let's find the solution .

y(x) = y(0) + y'()X+
+ 31



GivenSt

know + y"- (x + 1)y' + x y
= 0

(x+ 1)y' - xy#y"(0) = (0 + 1)(y) - 02(y(0)]
I 101 - 0 - 1 = If Y "(0) = 1

-yDifferentiate to get

Y
111

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

y"(d) = (y'(j + (0 + 1)(y"(0)]1-[4(01] -]
= 1 + 1 . ) - 0 - 0 = 2

y'"(0) = 2



-

So,

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

+ 30
y(x) = 1 + 10x + X+X+

=+ X + +x + Ex + ...


