




















































































Taylor's Inequality

Recall that the nth degree Taylorpolynomial for fix

centred at x a is

I a txt flat flatex a f's x a t t fi x at

EI F It ex as

Sin ie Tn a lx I fix for x near a we can use

Tn alt for approximations

Ex Use Ta x1 for fix Fx to approximate F1

Solution In an earlier example we found

Tank I 21 1 f x is

Hence Fl f 1.17 Tailt.lt

I 11.1 1 8 1.1 1























































































2 21 1 I tp too
It do 800 8838 or 1.04875

How good is this approximation

Definition The error or remainder in using Thia x1

to approximate fat is Rn alx fix Tn.alxl

fix

Error Rnalx f x Tnalx

a f s

The following result allows us to estimate Rn a 171

the magnitude of the error























































































Taylor's Inequality

The error in using Thialxt to approximate

fix satisfies

Rh a lx E M x a
htt

Inti

where f ftl EM for all t between a

and X

Ex Let f x Fx Estimate the size of the error

when Ta 11.1 1.04875 is used to approximate

f 1.1 V1.1

Solution By Taylor's inequality a In

Error Ra x E
M x I I M y y

3

2 1 3























































































When 1.1 we get

Randall M 1.1 113 M 10.1 M
3 6 6000

To find M we look at

f x1
5 2

8 52

On 1.1.1 we have

www.iiiw this is our M

9 1 and

gimpy 83512 1512

Thus

Error Rankl
318
6000

161000 0.0000625

For reference Fl 1.0488 which is indeed

quite close to our estimate T2 1 1 1.04875























































































Ex Use Ts 1 7 for fixt sinx to approximate

sin 1 then find an upper bound on the error

in this approximation

Solution Earlier we showed that

Ts o 1 7 X

Hence

Sind f 111 75,0 11

1 f to 1

For the error Taylor's inequality states that

Error Rs 1 1 M o
5

15 11
M 6

6

and hence for x 1 we get

Rs 111 M 1216 M
6 720























































































To find M we look at f x sinx for xe 0,1

We have

ythis
is our M

f m sinx I 1 for Xe 0,1

Note We could have let M sin 1 the maximum

of f txt for xf 0,1 but this would be a

little silly since Sind is what we're approximating

Thus Error Rs s E M
720 720

We can now use this error bound to find a range

of possible values for sin 1

Rz 111 E 7120 flat Ts 11 E 0

I s sins 1 420























































































1 sins do

605 sin 1 607

I
Actual value
0.8415


