Tajlor.'s IwccluAf.i+L{
O r \J

Recall that the n'-degree Toylor polynomial Jcor fx)
\vj (] — U
Centred at X:=a s

—rn-,a (x) = )C(a.) + f,(&)()(—a) + %) (x_o_>7-+ e ¥ ("Lfa) (x-a}ﬂ
. n!

oo (w)
= Z f K(la“) (x—a)k.
k=0 ~

Since  Tnalx) = f(x) ]Co(' X neor O, We Caon use

Toa(x)  foc  approximations!

Ex: WUse Tai(x) {or 5:(&7:\]7 to  approximate Ji1.

M‘- In on easlier exaMFle, we faund
Tant = L+ x(x=1) - g (x1)?
Hence Jio o= Jc(l.l) = Ta, (1)

= 1 +§(|.|—|)— lz(l.l-l)l



= 1L+2(o l)—Jg- (o))
T
- 1% 35~ q05 = |31 04875
o o0 200 (01' 1.0487 )

How qood is this approx;mad::on?
U

Def’.nihon'- T\'\Q error (or (‘eMa:nAer} n usmj 7;.0-(")

4o QF?PoXiMo.-I'e f(x) is | Raa(x) = ]C(x)" Tn,a (x)

£0x)

|Error‘| = |R.n,a(7<) | = | ]t(x) _n'a(x)l

\ %

The fo\\ow'.nj result  allows us +o estimate |Rn,a(x)))

the Ma3n1¥ude of Hie ecror




Tayloc's Tnequality
V) + J

The ecror in us;nj Tn,a(x) 4o GPproximate

£ satisfies

1483

M [x-a |
(n+1)!

<L

-~

‘ Rn,&(x)

where |f(n“)(-l:\| < M faf‘ all ¢t be-l-ween a

ond X.

&: Let 5:(%)= VX . Estimiate the size of +he error

when Ta. (L) = [.04875  3is wsed o approximate

£00) = {1

Solution: BB Ta,%or's ineiualllj,

n=2

\H

_ M -1 Mixetl
|Error| = |Rz,|(x)l < (2 1) - T

N

*




When X=1.1, we get
3
R, ()] = MIL1-1] Mlot) o M
3! 6 6000
To find M, we Lok ot
. 3, . 3
)C (x) = —8‘X QX2
On [1,1.1], we have
/!
We consider oll This 35 our M)
volues between
0=1 and X=I ) 3 - 3 é)
|)C (x)| = 8X5/7' = Q.1 ]
Thus,
_ ) M _ 3/g
[Eecor [ = IR0 ¢ 5505 = 000
_ /éIOOO = 0.0000625
|.OY&E  which 3s indeed

LFor Fe]cerencc) Jl.l ~

Tm-e close +o owur estimote

Taa(1) = 1.04875. |




EX: WUse Ts,o (x) ‘5:0(' f(x) = SinX o aPProXima-l-c
Sinl then )frnA an  upper bound on the ercor

in +Hhis aP‘)rox;mo&,lon.

Solution Eorlier | we showed +thot

3 g
- _ X X
[s0 () = X ==+ + =

Hevwe )

Sinl = S:(i) = Ts,0 (1)

| | 10)

G 120 120

Foc He ercor | ToLD\orS %ne_zuali)j Stoates that

541

s | Reo)| ¢ MlIx-0 M. x©

|Error -
(541)! 6!

ond  hence for x=1, we get

M) . M

6| TR0

| R5,0(1)| <



To Fincl H, we looK ot f“)(x) = —=SinX or X€[°,1J.

We have
This 35 6w M.

/

[£€0 ] = [-smx| ¢ L for xe[01].

[ Nete: We could hove let M =sial — 4he moximum

of |)C(6)(X)l )Cof Xe[6,1] — but +his would be a

Little Si”J, Since Sinl is what were aPFFoX«'Ma-I-MJ! ]

Thus, | ol = [Ree] ¢ o0 = 5o

We con now use +his erroc bound Lo ](.'ncl G ramje
05; Possible values -(:or sm 1 ¢

|
R0 ¢ 7 2 |- T () | ¢ 720

S -l 4 o gial —Jdol o 1
720 |20 720



120 720 120 720

= S S TS (<) IO

= 605 . snl ¢ 607

720 720
R R ey
~0.8403 = 0.%431

Actual value

= 0.8415



