







































































Hath1510C Week 12 Q Forwhat KEIR does the series
as

plxt 2 cnIx a
n
convergesPowerSeries n o

A powerseries is an expression of theform Thm let pix IfCnIx a n
as

pix n
CnlX a Then 7R RER or R to suchthat

CotC IX a 1 c IX att pix converges if IX al s R
where theconstant a is calledthe center diverges if IX al R

as in R is calledtheRadiusof convergence of pH2mk.cnIx at lim 2 Cnlx a
n

mo m70 neo
Rmk If RER thenpix is

Polynomialof degreeEM
eg fix 2 X divergent convergent divergent

a o l a ie
It x t x't X't aPity a flatR

f It I t It 4 t f t 2 convergent pH mayormaynotconverge at X AIR

f I2 l t z t 4 t 8 1 as If R tA thenpuri converges foranyXEIR
I

f I D I I t l I t divergent Q How to find R










































































Thm letpcxi E.cnex ayn Taylor Polynomial andTaylorSeries

If him exists or too then Goal Approximatefin near a bya polynomialofdegenn
soscntiR

n.im II n

y
yTzKYy fix

9 Eatin 4 11 415 1511 t y T.CH

Lf y Tok
ne 4 for nZl l

l
a

ftp fnm.l fiIanhIT tnIFoftkT t
Bestapproximation

i 13 1
AO Tok flag To f havesamevalueat a

A Xz 3

Y It Xt 2 1 1 n 1 T ex flag fgayxay
T t havesame
valueandslopeat a

Cnet for n'tOn n 2 TIX fca t f'ta x a f a X a 21

LIE 1_ftp nhfq LIfflntl A Ta.f have samevalue slope concavity at a

Recs i.e Talal Fca Tila flat Tila f a










































































Defn Let fix be a function a ER Define

The n th order taylor polynomial of f at a is definedto be

Ink I t x a k f lait flail x al t f't X ay i I f n
a x a n

the taylorseriesof fix at a is definedto be
f la x a k feast fcan al t fta X a

2
IIask

o k

The Maclaurin polynomial series of fix is defined to be the

Taylor polynomial series of fix at a

Rink f I a f la
O I

n a Id a f I a for OE k e n










































































eg Find the Taylorseries of eg Let fix cosx

fun _Lux at 1 Find the Maclaurinseries
Sol fix f f Ix I Approximate costal usingTo 12 14

f x 52 f441 1 1142,21 3 Sol Maclaurinseries ie a O

f X _cosX
Similarly for Ksl f x sinx

Ik ta f aff 1 f 11kt K l f X Sim 0 if k 4mt3
as flks f f x

look l x 1 k
ko k A flkyo
as files Tosk Z Xk
L

l X 11k fifth _O ko k
ki k as

f 1 Kt µ Mk
f 10 2k

ki k K o 2K
as f 1 kit

as f 1 kZ X 1 k L x2k
k k ko 2K










































































Tant lX TznlX
C l 2k

Keo 2K

14 Ts
Tok
Tak I 12 2 To
1441 1 X 1214

4 ycosx

To10.1 l

Tz ol I I 10.15 0.995 T2 Too
1410.1 0.99500416666

Actualvalue

cos10.11 0.99500416527 Graph of g cost and its Taylor Polynomials at 0










































































Examples of aylor Series

In the examples below look fcx for x a R

Xk x 1 2 1 4 for 1 1 1I X 1 0

1 A
1kxk X 1 2 X't for 1 1 1HX k o

as f pykxzk.tl x5Sim x I for XEIR
ko 12kt l 3 5

Cosi th't X x for XER
ko 2K 2 4

ex X x2 is for X C IR
i Ith t l t

ko k 2 3

ln 1 Tx Hk 1 1 fix 15 43 113 for Ix Hsi
ki f
as

Inutx 1 Xk l X'I 13 3 for 1 1 1ki f



































































































































































































































