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Taylor Seres Taylor's Remaindr The

Last Time

Power seris Representations

Using Geometric series term wite

integration and differentiation

Today

Taylor Series

Taylor's Remainder Theorem

Introduction

using the geometric series along with termwise

differentiation and integration of powerseries
on its domain of convergence we

obtain powerseries representation of

aretrix FED F with Loc E 1.1

In Itk Eg with Loc C lil

And many more functions



Lagrange's Remainder Thm Understanding Analysis

In
Page200

let f be a Ntl times differentiable function

on RR define an ftp on

Sn do tax tank for each new

En f SN error function

Then given 240 RR 14 124 sit

Enla an

That is for a fixed X o E RR

we know the error of approximating
floc with Sala is

ftp.fffxnt
So the error depends on X and C



Taylor's Remainder Theorem

Given a function f infinitely differentiable

on some A R atr fixed center a rading R 20

let
an all 1 0 1,21

Snld do a xt dzx an

Enix fbc Sn x Error Remainan

Given a fixed 210 in a R atr

if there exists MDO st

ff cos m for an 10 91412910
it I

the

IENNEMI.FI a

ly al local



Example Given fix Fc center 9 4

Find the maximum error of using
the second degree taylor series to approx

V4.2

n Derivative value of a 4

oct2 f 4 2

1 75ᵗʰ f 4

2 K f 4 t
3 3 85 f 4 318

Fix Xo 4.2

Error Rz Kol fixo 52170

If I n

To use Taylor's remainder them we need to

Find M 20 sit

f c M on c between

4 and 4.2



well f a
3
8 5

318 5 d 4 024.2

since increases as e goes from 4.2 to 4

So c 3 22 256
e

IENHEY.FI
So R 14.4 47413



Example Application of Taylor Seris
Evaluate

him cos x it 28
x 70 216

Recall

cos x ftp on 00,0

so cosca EE pE
tt tn 2

t test

So
costxyy.tt fEf

EEE
1
00 1

and i i
power series are continuous coff



Example fix

Find
1100710

Recall a E nt.se
So E.nt.tn ie fix Eft X

Also for a

Set 100 2 n n 50

k 100 n 50

so 4100110

100

1100710 1



Example Find to sum of the series
t

fit In 321

Or EE E'I.ctsn Incitte

long way

EFFI is to find to function

n 1 it represents

ci

fax x think fit

fix pennten Ey I

I x Eg I I

α n



Ees 121 1

So find

f dx Intital te

So fix In ital C

fco 0 In litotte o c o

so far In ital



Example 1
well e E
E.la eln4 1 2 1

1Exaple3

Evaluate

Eiiii in

E.fi E since tree



Example

Problemy

Taylor's Remainder Estimation Theorem

Given a function f with Taylor seris

fix
n

ff x a centera

For a fixed number X

if f c M for all numbers c

between x and a then

Nt remainder Error

Rack flu a a

degree

Taylor poly

satisfy IR.ca My Y



N

Problem 9

Given fix Fc center 9 4

Find the maximum error of using
the second degree taylor series to approx

V4.2
n Derivative value of a 4

oct2 f 4 2

1 75ᵗʰ f 4

2 K f 4 18

3 3 85 f 4 318

Fix Xo 4.2

Error Rz Kol fixo 52170

If I n

To use Taylor's remainder them we need to

Find M 20 sit

1912
1 be



f c M on c between

4 and 4.2

well f a
3
8 5

318 5 d 4 024.2

since increases as e goes from 4.2 to 4

So c 3 2 256
e

IEN'll YETII
So R 14.4 47413



Exal Spring 2023 FR 03

a Find Taylor seris of x é but 0

b Use your answer to evalute

i iew
I.es

c Use part a to evaluate f
65
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a e E
3

3

É c 1 in

x2 es E.es
x3nt2

X 3
5



b we

g g
23m

6

n 2

i En x

n 2

C Find

1165 10




