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10- Reduction of order

Suppose you know one solution Y,

ODE
to the homogeneous

y"+ a , (x)y' + a . (x)y
=0(X)[

on an
interval I where y , (x)

**

for all
X in I .

Then one can

find another
solution using

)(eaxx
Further , y ,

and ye will
be linearly

independent on I .
Thus ,

Yn= Y , + C2Yz

will give
all solutions to (*) on

I.



E Consider

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

-t

On I

Note that y ,
solves (** ) because

plugging
it into (** 1 gives

(x*1)(0) - 2x() +2()
y"= 0 y = 1 Y1=X

= 0 - 2x
+ 2x

Tenusing our formula.



First we divide (** ) by (x*+ 1)

to put a 1 in front of y" .

We get :

y+ 3 = 0

We get

= 3
.]

=x)



=x[

di⑰xdx
= In+1)
=x()&



*(d)
⑰z
= x ((( + =)d))
= xf(1 + xYdx
= x(x +]



= x(X - *]
-x- 1

Immary: y ,
= X
, Yz
=X

are linearly independent
solutions to

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

on I
= (0 , d)

The general solution
is

yu = c , X
+ G(x= 1)

where , G are
constants.

-



Ex: Given that y ,= x Y

is a
solution to

xy" - 7xy + 16y = 0

on I = (0, 1) , find
the

-cal
solution,

Divide by X
to get

y-y+ zy = 0

which is

y" - zy'+ zy = 0

W

a =
-z



We get

a
= x"Sex
=xx



= xJex
↑
I = (u,)·| x1 = X
= x"Je x

↑
In(z4 ↳
= x") x



= x") = dx

=
x" In(x)

= x"(n(x)
↑
I = (0 ,

a)

[X > 0|x) = X

Thus , the general
solution is

[Yn= C , y , + 242= xX* + 2x
* (n(x)



Topic11-Review of power series

-

Lef: An unfinitesum/series Is

a sum of the form

* a = not a ,
that astate

][The
sum doesn't have to

start at
n = 0

What does
the above sum

mean ?

We define
partial sums

:

Sp
= art a+ azt

... t an

For example,



So = do

S
,
= as + 9 ,

Sz = not G ,
+ az

5 = Got
a+ 22 + as

: i

Define

& an = lim S
N + X

= lim Jaota ,+azt ... + an
N+

if the limit exists .

If lim Sn
= L ,

then we

N+ X
&

write an



and say an converges

If the limit doesn't
exist

-

>theshe
e divea

=+
= l + z + 2+3

+ ...

Let's make a table
of partial sums.

1 + z++...+
mmm↑0 I
-
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In Cal If you
show

= 2

TumGeometric

If-Kr 1
,
then

·n = 0


