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Topic6 continued ... )

For the remainder of
this

topic we will learn
the

theory of solvingandorder

+G(x(y' + a . (x)y = b(x)
on some

interval I where

az(x) , a , (x) ,
ao(x)

,

b(x)

are all continuous
on I

and ac(x) + 0 on I.

We will assume
these

conditions for the
rest

of the section.



: If f , (x) and fa(x)
are two linearly independent
solutions tothehomogeneous equation

↓

Stay
on
I is of the

form

s
-&

E2: Suppose we can find

carticular solution Yp to
al+a , (x)y'+ a . (x)y = b(x)(**)
on I .

Then every
solution to

(** ) on I is of the
form



3(x) + ( fz(x) + yp
Yh

(solution to homogeneous)
equation

-

1
EX :

Let's find all solutions to

y" - 7y+ 10y = 0

on I = (- D, b) .

-

Consider next section2X

f
,
(x) = e 7 we will

and see how
to



falx =e* J find these

Last time we
showed these

functions are
linearly independent

-
claim 1 : f

,
solves y"-7y+ 10y = 0
-

We have f , (x) = eY, fi(x)
= zez

fi(x) = 42

Plugging in we
get :

fi - 7f' + 10f,

= 4e27(2e
*

) + 10(e24)J
= (4 - 14 +10)

= 0

&

Haim2 : fz solves y"-7yt loy = 0

We have fa(x) = eY fi(x) = SesY I



fi(x) = 25e *

Plugging into the equation we get
:

f-7f2 + 10fz

= 25e- 7(se
Y ) + 10(e**

= (25 - 35 + 10)eXJ
= j

Thus
,
f
,
(x) = e

*

and falx) =ex

are two linearly independent
solutions to -homogeneursy"- 7y + loy = 0

So every
solution to

y"m7y' + loy = 0
is of the form



Yn= c ,
f
,
(x) + (fz(x)

↑

&geneous SX

en = c ,
e+ ce

-thereic
are any

constant

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

on I = (- x,p)
Consider

later we will

learn how

Yp = Ge ] to find this
-

particular
solution

Let's show that yp solves



y"- 7y + loy = 24e
Y

We have

yp = Ge, yp = Ge, yp
= bex

Plug it in to the left-side
:

yp -7 yp + 10y6
=Ge- 7(bey) + 10(bet)

= 24et

~mary : Every solution toS

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

on I
= - A,1) is

of the form

y = 3n + yp

= ce+ ce
*

+ Ge



-

geteneralsolutionIn particular to
to homogeneous solution YP

**- 7y'+ 10y = 0 y"- 7y'+ loy =24e



# Let's find all the

solutions to

x y"- 4xy + by = t

tosolve
the homogeneous

equation

x
-

y"- 4xy+ by = 0
(* )

Consider f
,
(x) = x2, fz(x)

= X?

Let's show f , andfo are

linearly independent
solutions

to ( * ).



Let's check independence :

w(fif =(
2

⑧=(
= (x2)(3xY - (x3)(2x)

-= XY co~
This is not the ↓
zero function

on I = (0, 10)

So, t ,
andtofaction

are linearly
independent
on I = (0

,
0).



Now we must verify that

f
,
and be solve the

homogeneous equation
.

We have :

fi= xYfi=
2x ,
f
,

"
= 2

+z= x, fi=
3x2, fi =

6x

Plug them
individually into

xy"- 4xy + by
= 0

We get

xif ,"- 4xfi
+ 6 f,

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

= O

And
xfz"- 4xf2+ 6fz



= x (6x) - 4x(3x2) + 6(x3)

= O

Thus
,

f
,
andfo are linearly

independent solutions
to

the homogeneous
equation

x
- y"- 4xy+ by

= 0

Thus every
solution is of

the form 3

enFX
c ,
f ,
+ G +z

where ,
c are

constants .

2: We need a particular

solution yp to

x2y"- 4xy+ by=



on I = (0, d)

3
Topic

Let's try yp
=Ex Find

this

Let's plug it in.

We have :

30 = EX ,yy=x

Plug into left-side :

xy
!

"
- 4xyp + Gyp

= x(5x3) - 4x( + x 2) + 6(ix)

= 5x+ 5x + 2x
=x+=

So
, Yp= x" solves



x"y"- 4xy' + by=

Thus
, every

solution to this

equation is of the form

y = 3n + 30

#X+
=
generalsolutioous Particularep to

x2y"- 4xy + by = 0 xy" - 4xy+ by = *

-


