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6.8 Representationsof Functions as Power Series
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neo Representations of Functions using Power Series

Let's consider the function fk)
.

fkk¥oXK= It xtxtxt . . .

= ,±× ( closed form) ; 1×1<1.

Good To manipulate the closed form to create the power series function .

Examples] Find the power series function .

�1�
1-

1±÷z=÷*=F=otx4=o£
.

theEetimxyn
�2� 1-

:÷=y÷⇒=EF#=÷i÷t⇒=÷¥t⇒¥nEl#
"

=÷¥YM*=¥t÷zxn=¥tt¥x '

.
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�3� *

:¥=¥x=×"¥¥='¥¥=¥o¥⇒=¥¥H
"

=

!E¥h*=¥H¥n=¥×¥÷
.

[Differentiation & Integration in Power Series]

Let's consider the sum

of
the series : #×

.

a

⇒ -1 = { x
" for 1×1<1

.2- X no

Differentiate the series :

as : £ [ ÷, ]=t*Ytj¥AI=ext
Findthe power series using the differentiated sum of series :

Ia ,
=

1+2×+3×2 + . . .  =

§⇒ nxnt
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Now let's integrate of the considered function :

LHS : S ± dx =
- S u± du = - lnlultc =

- In 11 - x )

U=1 - x

du = tdx

Findthe power series using the integrated sum of series :

- In d- x ) = it ×+x÷+§+ .
. .  = F§xnl÷ + c

Theorem

Letty = I Gdx - xo )
" be a power series with a nonzero radius

of convergence .
Then

,

• f
'

k ) = Eck KK - xdk 't
for Ix - Xole R

and
• ffkldx = E ,§#(x - xolk 't

 + C for Ix - xD < R
.

n# The radius of convergence remains the same when power series
is differentiated or integrated .

However
,

the interval of convergence

may not remain the same .
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[Examples] Find the power series representations .

�1� fk ) '

- tan
' '

x

note : § tan "
x = Ie dx

tan "x= S

,±×dx=
S ÷*,dx

= fftxtxt - At . . ) dx

= Ct x - x÷+x§ - x÷+ . . .

it :& a XIIT

Alternative way using theorem :

tan ' 'x=S¥otxIdx=SEH%Mdx=E HY k¥1 + c
.

�2� fktlnfttx)

note: d- In Htx) : 1-
dx 1tX

lnktx ) =S¥xdx=S£x,d×=fEtxTdx={tBnnt÷+c


