
Announcements
.

1) Course f valuations are

online - do them !

2) HW # 5 Up Thursday

or Friday after the exam ,

due next Thursday ( 50 pts )



that : we were solving

r2fYr)trf'Htar2fH=O .

we supposed

or- { anrn
n=o

and

obtainsantodd
and

for n=2k even ,
K=1 , 2,3 ,

. .

.aak=§
( k!Pu "



Easiest : g=o

a ,u=d"9÷
K ! 1244

for all 421 ,
we

get

¥0 )
9

Constant .



But if 2=0 ,
then

our original equation becomes

r2f" ( r )trf' ( 4=0

Cauchy - Euler

Solutions f(r)=rk
for some Constants k .

Substituting ,
we get

KCK - 1 )rktkrk=0
420 ,

k=0



Then f is constant ,

which agrees with our

series solution .



Ifft : for which values

of r does the series converge ?

Ratio Test

Given the power series

€0 Eddy, consider

bnlx
)

lim /
bnhcx)

has
# ,

/
.



if
IK¥x'

,

' 1<1 ,
then

the series converges .

2lnhs3Ktt¥l>l
,
then

the series diverges

3) tings IHTIYITKI , you

know nothing .



Observations :

l ) When running the test ,

you will either find the

limit is less than one for

all Values of × or a

number L 20 such that

the series Converges when

1×-4 < L .

We call

L the radius of

convergence ( in first case ,

L = as ) .



2) Problems whenever

bncx ) = 0 - can't

divide ! We can

Still ( sometimes ) use

the test ,
but we 'll

have to be careful .



Forties ( goto )

bn ( ×

)={%n°dd0

bad !

↳ ,
n evenfat)?an

Consider
2k

x

aot{Iffy, app 's

ratio test .



God 4×24
but )= -

( K ! ) 344

bk+ ,

( x ) = Go
24+1×24+2

÷- D ! 544+1

±¥÷=¥f¥ i
'

*EE,hf*¥ ,



:bstI÷t=±uee÷i
o

for all values of X .

So regardless of & , the

radius of convergence
of our

Series is as ( Converges

for all real numbers ) .



¥4 : If 2=1
,

we

get

ao(itEFhfu)Withgot= Jolrl ,
the

Ot " Bessel Function



Differentiation and Integration
.

as

If f(×)= [ an ( x - C )
"

n=O

has radius of convergence

L > 0 , then for all ×

with

1×€as
n

- I

1) f '(×)= [ ndncx - c)

h=o
ntl

a q(× - C )

2 )SfCx)d×=Dt[ #
h=O


