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Taylor's formula
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Taylor's Theorem
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Taylor's Theorem

Prix
.

Consider function f- (t ) = ftx )
- Pnlt ; x )

f- (t ) = f- (x ) - [Ht ) + (x- t ) + - - . + ftp.?t)- (x - t )" ] ⇒ FE ( (Î ) ,
FED ( I )

By Cauchy 's theorem 7 qe I s .t.EE#:EeYx?---E!-%F1H--0.Flxo)--Rnlxoix)

⇒ Rnlxo ; a) = - ""%¥ .
t'(5)

Flt ) = -¥1- + c-t ) -
f

- t)+fÏt¥t ): . . .

- ËË¥tüËË%x - ti - - - - + . . .tn?;!Yx-tiYI?#-x--i7
(la"

=
_ f"+nÎ ( x- f)n

( (x- ti ) ! _ FÏÀCX - t Xx - ti
(K-H ! K !

DU



Example
E 16 Jake flx)=Ê

,
✗ c- IR .

Then for ✗☐
=D Taylor's formula

gives e
"
= It x + x

'
+ Ça > + - - - + sit Rn ( o :X )

with the remainder ( Lagrange 's farm )

Rnlo ; x ) =¥,
é

- x
" '

,
where 131<1×1

Thus IRnio.su/--(n+,-,.eslxi'
"

< YÉ,'e
""

For any XEIR

Iim = 0 ( IE 7) ,
so Iim Rnlo :X) --0

nan n →a

- Rn ( o ;x ) = Ê x
"

K»
E!

- e
"

⇒ V-xc.IR Ê x
"

1<=0
TE

= l
"

a

In particular , e=ÈË ( o ! -- 1)



F-✗amples

IEI Jake flxtsinlx ) , ✗c- IR
.
Then f

"'

(a) = Sin (✗+ En )
,

and the remain der in Lagrange's farm for x. -- o is

/Rnloix ) /=/¥,
sin /§ -1M¥

" ) x" ' / ± → o
,
n → on

a

Therefore
,
VXEIR sin ✗ = x - ÊI+Ë - + -

- = -2ft )
" "

n=o Chti) !

sin
"

/ a) = sinc f- {! ! !! !! _ ,

|
,
h = 4kt |

Similarly .

O

txt IR Costa) = 1- ¥ + ¥ - ¥ . . . = [ A)
" x
"

É !
n =D



E-✗amples

EI Jake floc ) = log (Hx) ,
✗ c- f1,1 ]

. f
'"

(a) =

Then the remainder in Lagrange's farm for x. = o is

C- 1)
"

n ! x
" '

c- i)
"

Rnloix)=Ë,
=#¥)

" "

1f ✗ c- ( o , l] , { c- (OR)
,
021¥ < ✗ El

,
so Rn ( O , x) → 0 , n → a

1f ✗ c- C- I. o)
,
{ c- Hio)

,

_"

/¥ / is not necessarily less than I
- 0.7

Remain der in Cauchy 's farm gives

Rnlo.at#-Fnii--- (÷;)
ç - x

o <⇒
= 1- < t - ¥ = - x < | ⇒ Rn ( o ; x) → o

,
n → a

a

⇒ V-xtti.is/og(itx)=Z-1)
"

¥ ,
Ê = 1- { + § - { + - =logan

=\ h=/


