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snick review of Taylor series / Poly .

F x=a ( given to as )

• Supposedly we know
,

fca ) & its derivative

ft a ) ,
fla , , ...

compute

• Compute or approx .
f- ( × ) for all × on

at least x near a .

Answer : Best degn= polynomial approx . to

f ( x ) around 1¥ is :

Tn ( x ) =
f (a) +

fta ) ( it a) + fIa)(ka)2+ . .

2 !

. -
. +

#
'

cxa ,
"

n !
a

1- ( × ) = [ ftp.y_a ,
" equals to fix )

h=o ( in many
situations ) .



x

Ex
.

fcx )=e a=o .

•
n

fix ) = Tex ) = [ n÷x for all × .

n=oE#s±ek9
fix ) = €

.
xn2÷ =

1 + ¥+×÷+¥+ . .

For µ
AFTZEF

Ennor of approx .

=

fervor ( nil ) ht

theoremdtnx-f.nl#( × -9 )

This helps to estimate He error .

- sin
'

= can

See . 8.8 fcx )=Sin ( × )
at a=O

.

- sin "=
- sin

Ex
. deg 1- Taylor poly .

q ( × , = g. neo , +
sing . , × |5""

= - •

sin

"

"= Sin

sin
's '= an

= O + I X = ×
sin

' "= - sin

F=stappro× . Sin ( × ) F X

0%2=-1) = sin ( o ) + sin 'co)× + Sis"o)/@
- =X

deg

"

5 Tscx ) = × - 1¥ + §÷ .



A n zntl

C- 1) ×

Ta , ,=
x - ¥ + ¥ - . .  - = [ #

,

Sibncx
) = Tcx ) for all × .

n =°

TIKIQuestion For wht
of × ,

15in( × ) - Tscx ) ) £To ?

÷6) 1 - Sina )l

|sina.ae/6/=#lxl6c
For some oszfx t'¥<#

solve to find how small 1×1 should be :

* 6£ 9÷ ⇒ 1×1 < FE .

÷
-

f ( x )=3N×=×±
ffx ) = }x(÷

" )

-
2

3-

Taylor seriesat a=0 .

= 4
poly .

ffo )
undefined FEIST =3÷×fs

So n°= Taylor series /p°y at a=o .

Pick another £ .



A E.8
.

fc 8) = 2 .

f-
'

( x ) = 33¥ f 's 8) = ht
.

f
"

( × ) = - }×⇒3 .
f

"

( 8) =
- ¥ .

. Tax ) = 2 + tzlx -8) + Tty ¥85 .

Question Estimate the error Yfx. Tax )|

if 7 EXf 9 ns of 1×-81 f 1

Answer : we need f
"

( × , = 1¥ ×

-813
.

13k - Taxi ) = / ¥2 '%/ ¥813 .

For some 8<Z < ×

xIEI8 } - 7 ,< zsq ¥81

- 813 - 43 1×-81<-1
IZI < 7

fix - Tzu ) ) f ftp.785#
.



A list  of useful Taylan series :

=
,

= It Xt ×2t .  . . - Taylor series at a=0 .

e×= It ×t×÷+×÷+ . .

fine"III÷÷IIf¥I
. } Eastern.ir :

Cas ( x )

tank 's = × - gI+g± . .eiEancxstisina@lnCtH-x-E.x
,3 - ¥ .  . .

÷2=1+2×+5

dtx )m= £(mn) ×
"

rn -1,2 , ] .  . .

n=o - (F) = m choosers

=n÷;nm
. 'E:#

d+×)m has Taylor series of the form

for when m= is not necessarily integer

.


