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EX: Let's solve

y"- 7y' + 10y =
24e

un I =(,)
c

-

Step 1 : Find two linearly
-

independent solutions
to

G
-y"-7y'tl0y = ~homogeneous

equation

Let 7

f(x) = exymeefz(x) = e these



Last time we showed that

f
,
and fe are linearly

independent. Let's
show

they solve y"- 7y'+ 10y = 0.

For f , we get :

fi = e fi = ze* f= Ye
50
,

fi-7fi + 10 fi
= Yex 7(2e

* ) + 10(e24)
= 4ex- 14e* + 10e

= O



So
,
f
,
solves the ODE.

Let's try fz

We get

tz = e T, fi= Se, fi= 2Se
*

So ,
f2-7fs+ 10f

=
25e "- 7(Se

Y ) + 10(es
Y )

= 25e
*

- 3se
*
+ 10e

*

= 6

So
,
fe also solves y"-7y' + 10y = 0

fi(x)= e
,
f
,
(x) = e)



are linearly independent

solutions to y"-7y't loy = U

we know that every

solution to y"-7y't10y = 8

is of the form
5XLYn= c ,

22+ ce
constants

Where < ,, are any

Note: There
are infinitely

solutions .

Here are

many
of them :Ctwo : In =

e*zex
E

=
- 3 5X

=2 : In=e
* e



Se2 : Find a particular
solution Yp to

*+10y = 2Ye
*

Let In topic SOYo = Ge
"
- we learn

how to

find this

Let's check that

it works .

We get :

yp = Ge*, y = Ge , yp = bex

Su ,

Y8 - 7yp + 10yp = Ge - 7(be + 10(6e*



=Ge- 42e
*

+ 60eX

= 24eY

Thus, Yp = Get solves

y"- 7y' + 10y = 24e

Thus
,
every solution

to

y"- 7y' + 10y = 24e
*

FIn
Yp

constants
where , G

are any



EX: Let's solve
↓

xy"- 4xy + by = x

on I = (0 ,
d)
-

Step1 : Find two linearly

independent solutions
to

x y" - 4xy + by
= 0
T

homogeneous[equation
Let

7-f
,
(x) = x2 topic 10 is

3 whereafr(x) = X how to

In
find these



Let's plug them in the

Wronskian to test for

linear independence
.

We have :

wit , f) = (i I
O= K

= (x)(3xx) - (x ((2x)

= 3x - 2xY

= xY
Is this the zero function



on = (0 , d) ?

W(f
,
fil = xY

M

↑ ↓ zirctio-11/1 & -

I

No
,
they aren't the same

Thus
,
f
,(x) = x

2

,
fo(x) = x3

are linearly independent

on I = (0 , b)

Let's show they solve

xy" - 4xy + by = 0



For f
,

= X
*

we get :

f, = x, fi= 2x , firz

So ,

xif ,
"

- 4xf, + 6 f
,

= x (2) - 4x(2x)
+ 6(x)

= 2x"- 8x + 6x2

= O

So
,

f
,
works .

For fe = X
&
We get :

fc = x? fi = 3x , fi
= 6x

So,
x f2 - 4xf2+ 6 +z

= x (6x) - 4x(3x) + 6(x
Y )



= 6x - 12x + 6x3

= O

So
,
fo works also

Since f , (x)
= X

2

Summary:

and fc(x)
= x3 are linearly

+ solutions
to

independen

x(y" - 4xy+ by
= 0[every solution is of the

form

3

x+ X

Yu = C

<
are

constants
where



Step2 : Find a particular

solution Yp to

x y"- 4xy+ by = 7

=
(0
,
x)

Let 93YoF = Ex
" ] Mothis

Plug it in -

Yo =x
Yp= - Ex

-

Yo = - -(2x) = +x



We have :

x y !
"
- 4xyp + 6yp

= x(=x 3) - 4x)-zx) + 6(+z
* )

= (x" + (x + Ex

=(4
+ 3)x

= x = t

So
, yo

= Ex solves

x
=

y"- 4xy+ by =



Summary The genera I-i
solution of

x y" - 4xy' + by = t
on I = (0 , a)

is·-Yh Yp

tants
Where <, 2 are any cons


