
#Recallfrom the notes :

Let a , (x) be
continuous on I .

to

Let Y , be
a solution

"
+ a ,
(x)y' + a(x)y

= 0

On I

Y

where y , (x) +
0 for all x

in I.[Then ,Yz = y , ) Efaxy dX

that is

will be another
solution

linearly independent
with Y



⑭ We are given that y= X" is a solution to

x-y" - 7xy+ 16y = 0

on I = (0, D) .

Note that y , = X
** 0 On I = (0, ).

Divide by X2 to get the equation

y" - zy + y = 0

~

a
, (x)= x

Using our formula from class we get

Ye= y , ) Efaxy dX

= xSe dX

=x"ex



X > 0

=x dX

&
when

X is in

I = (0, a)

=xx E
So
, (x) = X

= x"Je ex d
Aln(B) = In (B)

= x) x
delt = z

= x"Stdx
= x"(n(x) < (x1 = x

3 since in I = (0 ,
3)

= x"(n(x) when

Thus , y ,= X"
and Yz = x"In(x)

are two linearly

independent solutions
to x'y"-Exy' + 16y = 0 IIt



⑰ We are given that y , =X is a solution to

X-y"+ 2xy' - by = 0

on I = (0, D) .

Note that y , =
X 70 On I = (0, ).

Divide by X2 to get the equation

y" + zy- 7 y = 0
~

a
, (x) = =

Using our formula from class we get

Ye= y , ) Efaxy dX

=xfx
=xfx



- 2InIx) X > 0

= x)= dX

&
when

xY X is in

-2(n(X) I = (0, a)

= xj= dX E
So
, (x) = X

4
X

= xfex d
Aln(B) = In (B)

= xS *x
delt = z

= xfx
*
dx

- 6+1

= X :"
+

=
- 5x

- 3

2 and Yz =
- *** are two linearly

Thus , y ,= X
x y"+ 2xy' - by

= 0 Iindependent solutions
to

on I = (0 , d) .
And the general

solution toFx y"+2xy - by = 0 on I = (0, b)
is of the

form y = < , Y ,
+ (Yz = c ,x + 2)

- 5X 3)



# We are given that y= In(x) is a solution to

xy" + y = 0

on I = (0, D) .

Note that y , =
In (x1+ 0 On I = (0, ) .

Divide by X to get the equation

y" + &y = 0
w

a, = *

Using Our formula from class we get

Ye= y , ) Enfaxdyex
-Sdx

= In (x))- dX
(In(x))2

- In(x)

2
= In )x) XS (In(x))2 X > 0Axis in

when



= In()) x & I = (0, a)So
, (x) = X

= In()) dX I Aln(B) = In (B)
- I

= Ink],x]e(
= z

u =
In(x)

dX du=
dx

= In(x))nxdX) Six
J = Stude = Sudu

↓

= (n(x) ( itx) =y

2+1
=-
u= = (n(x)

=2+/

= - 1

Thus , y ,=X
and Yz =

- I are two linearly

independent solutions
to xy" + y= 0

to

On I = 10 , 8) .
And the general

solution II1) is of thexy" +y = 0

form y = c , y ,
+ (Yz = c ,

(n(x) + c)- 1)



# We are given that y ,
= x"* In(x) is a solution to

4x2y" + y = 0

on I = (0, D) .
"(n(x) + 0 On I = (0, 1) .

Note that y , = X

Divide by 4 to get the equation
↑

y"+ y =0 Steineterm So

a , (x)
= 0

Using our formula from class we get

Ye= y , ) Enfaxdyex =o

L---

xleSe50dx dy
-

= (x" (n(x))2-
"In(x1) insxlnd

= X



u =
In(x)

dX du=
dx

= x"In(x)Sx Si
= Sudu

= x
((x)(ix)] = Side ↓

=y

2+1
= -
i= = In(x)

=2+/

"2

=
- X

Thus , y ,= x"In(x)
and Ye= -X

"I
are two linearly

independent solutions
to 4xy"+ y=

to

on I = 10 , 8).
And the general

solution

4xy" + y = 0 I#



- 4

⑪We are given that y ,
= x is a solution to

x
-y"- 20y = 0

on I = (0, D) .

Note that y , = X
" F0 on I = (0, 3) .

2

Divide by X
to get the equation

11

--Y =0 d there is no y28 [Y
X term So

a , (x)
= 0

Using Our formula from class we get

- Sai(x)dx

2= y , f --ax =o

y
,

z

L--- So dx
-

dy
-

= X
(x4)2

-"ge-
= xJdx



= x") odx

= x "(x
*
dy

9

= x**
= X

S

- Y XS are two linearly

,
Thus , y ,= X

and Yz=

x y"- 20y = 0
independent solutions

to
to

on I = 10 , 8).
And the general

solution

X y" - 20y = 0
on I = (0, b)

is of the I
Imy = < , Y ,

+ <Y = c ,
x"+((x)



# We are given that yet is a solution to

xy"- (x + 1)y + y = 0

on I = (0, D) .

Note that y , =
e

*

to On I = (0, ) .

Divide by X
to get the equation

y" - * y + ky
= 0

u
X+ 1

a
,
(x) =
- *

Using our formula from class we get

Ye= y , ) Enfaxdyex

=e O2&
=ex



X + (n(x)

<
2X=efe ax

]
(x) = x

x is
in

C
since X >

0

when

=e) dX
I = (0 , x)

24

C

In(x)

=ex dy & X

I
(x)7

=e)& g(n(k)= A

= e*) d

Sx
*
dx

= eSxdx & ite
=
- x"- e

= e) - x*- eY)
J T

- X

u= X⑰dv =e + v = -Y



X - Y X - X

=
- xee - ee

X - X X-
Y

=
- Xe

- 2

O
⑧

= - xe
- e

=
- x
- 1

Yz= - X
- 1 are two linearly

xy" - (x+1)y+ y = 0
to↑on I = (0, b)

is of the

xy"- (x +1)y + y = 0



3

② We are given that y , = x* and yz
= X

are linearly independent solutions
to

x
-y"- 4xy+ by = 0

on I = (0 ,n)

ThLet's find a particular solution
to

x
-y"- 4xy+ by = t

on I = (u , n)
form :

First divide by X to get into
standard

↓

y" - Y' +y = X3
-
b(x)

Then 3
X

W(Y ,,Y2)
= I3x2 I
= 3x" - 2x"

Y
= X



Let

=

VI =
-jax

-
3

=-(x "dx =
-

= - x
3

And
2 1

v=) =(dx
= Ssdx
=(x dy

- Y

=

-
- 4x

- Y



Thus , a particular solution to

x y"- 4xy' + by = *

On I = (0 , x)
is

Yp = V , Y ,
+ VaYz

= -x x - yx"x =x
- -x

↓
- I

X
I 12

-

(b) The general
solution to

x y"- 4xy' + by=

on I = (0 ,
a) is

y = yn+ yo
= xX+ xx+ Ex

+



③ We are given that y , = X
and yz = x In(x)

are linearly independent solutions
to

x y" - xy + y = 0

on I = (0 ,n)

-

(a) Let's find a particular solution
to

x
*

y"- xy' + y = 4x(n(x)

on I = (u , n)

First divide by X to get into
standard form :

↓ In (x)

y" - * y + y=
b(x)

Then
x(n(x)

X

W(Y ,,Y2)
= I 1(n(x) + 1 I
= x(n(x) + x

- x(n(x)

= X



Let

·=- (In(x))3
=

And

dX
X

=)dxxx[2= 4(2(In(x))") =
= 2((n(x))2

= z((n(x)))



Thus , a particular solution to

x y" - xy+ y = 4x(n(x)

On I = (0 , x)
is

Yp = V , Y ,
+ VaYz

= - (In(x)) x + 2((n(x))2x(n(x)

= =X((n(x))3
-

(b) The general
solution to

x2y" - xy' + y = 4x(n(x)

on I = (0 ,
a) is

y = yu+ yo
= c , x

+ CX(n(x) +
=x((n(x))3


