
§ 8.3 Power Series
-

So far our series have been infinite sum of preselected
numbers

. Given ( an ) = ( ai
, aa

,
a } ,

. . .
) we analyze

{ an = a , + aataztayt . . .

In this section
,

our series are functions which depend
on a variable

.
Two issues :

I
.

When does make sense ?

2 . why would we care ?



Det let an be a sequence .
then n%oan×n= aoxota ,x+aax2+ ...

is a power series . an is coeff
of x ? ( the nth coeff )

Notes 0 For a specific × , we get a regular old series

§→n÷ix
"

' I + stx +5×2+14×3+ . . . .

x± Iota = It 's+I+ . - =+x

x¥ Intl 'st=1+f+ 's + stat . . .

Converges by ... comparison test ? n÷il⇒" HIT

Main goal of this section : simultaneously find ad values of x

for which { anx
"

converges .



�2� WHI do all of this ?

It gives us another way to represent functions
.

E± If xet - I
,
1) [ so 1×1<1 ]

Fx ={oxn= It x+x2+x3+x4+ . . . .

[ nicer than
)

EI the IR
,

it turns out ex = I '÷=l+x+E+¥+¥ 't
. :

t
still nicer than 9

F advantages to power series form
. ( Sometimes .

)



EI eu = It u+ ¥+16 + get + . . .

Set

u=x2
to get

ex? It CPH l×¥t .  = It ×2+ Is + It + S÷+ . . .

¢ fexsdx cannot be written using
" elementary

" fns
,

but in Advance Calc / Real Analysis we pa

you can  integrate a power series term by
term :

feedx =f ( ltx
'

+ '¥t¥t . ldx = ( × +52 + TI + HI + ... )+c

Without power series we can't write out an  integral of ex ?



�3� Another way power series r

arise is through y
y=e×

Tatlornbnomidsm .

. . . . . . . .,¥.-. . . . . - - - Po
ex is hard to compute, -

but polynomials are
"

easy
"

,

esp .
for a computer .

Can we find poly's of degree n
, pncx)=e× new X=o ?

( Match fn value and as many derivatives as possible .
)

Poh ) = 1 polo ) =1=e° ✓

pdx) = Itx p , 101=1+0 =l=e° ✓

pilot = 1 = 1st deriv
of ex @ x=o ✓



Pak) = It

xt
In general ,

It x+¥t . . 't ¥ is the ' ' bett
" nth degree

appx 'n of ex near x=o .



Mainboal For what values of x does { anx
"

converge ?

think : what 's the domain ?

EI €
,
(2÷)x "

= 2x +2×2++5×3 + . - .

w

For some chosen x
,

use ratio test :

link"j± . ¥1 =l÷k×÷t=*< I

if lxk 's
,

i.e. series converges H xtt's ,

'

standif 1×1>112
,

then lim  is > I and series div 's
.



Ue need to check cases where limit is 1 by hand .

i.e. 21×1=1
,

×=
'12 or ×=

- 42

x± : { ( EKIH = [ tn =+x diverges

×= -1£ { RIFIT = [ th ? I converges ( alt
.

harm
. series)

Thus series converges iffxe E 42
,

'b)
.

interval of convince is
/

radii of convince is r= 42


