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6.9 Taylor Series & MaclaurinSeries
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010 We were able to find power series for a certain restricted class of
functions .

n@ we are finding functions for power series for more general problems .

[Maclaurin Series] Taylor Series centered at O .

Let's consider a function fk ) defined by a power series about 0 with a

nonzero radius of convergence .

ftx) = co tgxtczxtgxt ... flo) = co
fk ) = C

,
t 24×+35×2 t . . . f ' 10 ) = C

,

f " (X ) = Zczt 3.25×+4.34×2 t . " FYO ) = Zcz
f ' " (X) = 3.2g +43.24×+54.34×2 t . .

. f " YOH 3.2C }
FM (× ) = 4.324+5.432 gxt . . . fH( o) = 43.2

q

÷"cxt.lk?kytlKtH!cmxt . " HHHI =lk ! ) c
,

What is the coefficient
,ok ?

fHµ) =D !) ik

Ck = fK*it
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Theorem ( Maclaurin Series)

EfiHcanberepreseAtedibyapmerseniesontRiRhthenthepmersenesmaybewrittenasfNtIeoHlYtxK-flo1tft4xtftz0fx2tfHlglxXt.iExamp1eDFihdtheMadnrinseriesofthefnnctimftxt-exIitsradiusofgcMvergence.fKtn.ftdnlYyxn-fHtftoktfYI.x2tfIglx3t.flxKexfHi1fYx1-exflOklftYxtiexfI0HIfN.kKexfYo1-1mt1xtgIx2tjfx3ttzx4t.i-nPgntxn@seraho1esttdetermineradinsofconvergonafEimoHnnHoIthmwlxEIE.xEtnm.n

't 't .at?#gt

Radius of Convergence :*
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�2� fk) : sin ×

fkt ¥
.
ftp.#xn=fHtftoktfYI+x2tf'Iglx3+.. .

flx ) = sinx ft ) =

Of'W= wsx fat 1

f " (x) = - Sinx f ' '10) .

- 0

f "' lxk - wsx f " 'tOH -1
fM(×) = sinx fat (o) =1÷
inx = 0+1*-02,1 ÷÷,x3 + Ogg +Iexs +0g xb - ¥x 't ...

sin .1 -

¥3 tts ,x5.¥ 't . .
=

Efg faiths 'M
"

[Taylor Series centered at XD
,

In the same way as before (as centered at it ) , we find that

q<=fM#
!

therefore
,
the Taylor Series expansion of f centered at xo is

fw=n€o ftp.#x-xoY .
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Example ]±Find the Taylor series Expansion of sinx centered a ¥ .

fw=n€o ftp.#x-xoY .

fkhsinx fC¥k EE
FKH wsx - fake
t "H= - sinx - itty. Itf' "H= -05×7fi '(¥)= - FEfHW= Sin X > fact) .

- Ez

sina.ae
t.EE#.EzujeI2.ElxsFt3+..

.

o*E.Yt¥k#.


