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10- Reduction of order
-

Suppose you know
one solution Y,

to the homogeneous
ODE

y"+ a , (x)y+ ao(x)y
=0(x)L

on an
interval I where y ,

(x) * 0

On I.
Then one can find

another solution
using

2= y .[]
Furthermore, Y ,

and y2 will
be

linearly independent on
I

.

Thus,

Yn = c , y ,+ 2 Yz

will be the general solution
to (*)
on I

.



*Considey1+ zy = 0

-Notto
un ICX70
since

Let's check
if on I

Y ,
= X Selves the equation

.

Plug it in
to get :

(x+ 1)(0)
- 2x(x) + 2(x) = 0

W
~

T y ! Y

So
,
y , selves

the equation .

Let's use our formula to
find

a second solution .



First divide the equation

by (x2 + 1)
to get :

-
= 0

⑪
We get dX

y= 3 .[E &dX
=x)x



=Sex
JSde

u =x + 1

⑭du = 2x[= (n(u) = (n(x*+ 1) = (n(x=)↑
x+ 17 8[

(n(x+ 1)

=x) - d



=xx
↑
↑ = xf( + *dx(n(z)

= zC
-

= x((1 + x2)dx

= x(x +)
= x(x - * )
= Xi- 1



Thus , the general solution
to

(x+ 1)y" - 2xy + 2y =
0

on I
= (0,) is

Yu = py,
+ 24

-is
-

a solution
to

xy"- 7xy + 16y = 5

on I
= (0 , 3) ,

find the

general solution
.



Divide by X to get :

y" - zy'+ y
= 0

↑ L

Er ax =&
We get :

ye
= y . Send x
= xSe



e
A

I
=xx

I = (0, a)it|x) = X
FX)ex



=xx
P
⑰= =

=
x* J + dx

S
=

x"(n(X)
T (
-
- (0, % -⑭ = x"(n(x)
|x) = X

Summary : The general
solution to

-

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

on I = (0 , x) is

-
= <

,
x" + czx

" (n(x)



piReviewofpowersis
a sum of the form

= Autatta

-

We
started at n

= 0,

but it doesn't
have to.

To define
what this

means

We
need partial

sums.

Let

Sp
= as+

a
,
+ az +

... + an

So ,

So = a .



S
,
= Go + 9 ,

Sc = Go + a ,
+ az

S3 = ao +
a ,+ az + 93

f

e

O ·
&

and so
on,

IfIim so exists
and

NEX

equals ↳
then we say

X es and
that an Converg
-

n=0

write =
does not

exist
If lim SN

T

N = D
& an diverges .

then we say n = o



Ex: Consider

(
= 1 + k+2

+= + - + ...

Let's make a table of partial sums.

-
-

N

I
SN

& I

1075
-



-is ..

-59s

-ol..
From Calculus you get

=*



It comes from :
↳

If- Kral,⑭


