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10- Reduction of order

Suppose you
have one

solution y ,
to

(x)y'+ a . (x)y = 0(x)

on an
interval I and

y , (x) + 0 on I.

Then one can find another

solution using

· ax

and you will get that y ,, 32

are linearly independent giving



that

Yn = <
, Y ,

+ C2Yz

is the general solution to ( * ).

erivationin notes online

Ex: Consider

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

on I = (0,
1) ↑One solution to the above

is y ,
= X.

Let's find the general
solution In to our ODE

Divide by xi+ 1 to put the



ODE into the form we want :

=
-

Use the formula : ⑭

Y z
= y

, )=Sad x

= xSex
= xex



= XSex
L
SidStdu = Inlu)

= (n(x= 11[t= (n(x2))
du = 2xdX

= x)dx
jo

=A = x(( + Y)dx
= xf(1 + xYdx



= x(x+)
= X(x = ()

= Xi- 1

Thus
, y ,

= X and yz = X
= 1.

The general solution is

-1
-



(a)
Given that y ,

= X " is a

solution to

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

on I = (0 ,
b).

Find another solution y

and the general solution In

Freedto divide by X* to

get a
1 in front of y".

We get :

y"- Fy+ y
= 0

L

-



We have

y .

= 3 , Sfaceex

f -zdx

= xi]dx

= xi)x

S



p
I = (0, 0⑯ = x"Jx
(x) = X

↑
(B)= In (BM)

= xi)x
P

⑪A
= x" J * dx

= x"(n(x)
I = (0, x)⑳ = x"(n(x)X

wa



Thus
,

the general solution

to the ODE is

Y Y ,
+ Gym

x"(n(x)


