




















































































10.3 Taylor Polynomials Series will be back soon

One of our main goals in MATH 118 is to be able to

approximate complicated functions with simple functions

polynomials We saw a case of this in MATH 116

when studying linear approximations

Recall The linear approximation to fix at a is

x fla f at lx a

4 1 Ix is just the tangent
line to fix at x a

x1 fix for near a

a

Note 1a flat

L a f.la
he uses the values of fla
and filal to model fixt























































































Idea
Maybe

we can obtain a better approximation

by adding a squared term

Qu flat tf case alt Eta
Quadratic Approximation

We can model the concavity of fat by insisting

that Q a f al This will allow us to determine c

Q
111 f latex alt Csx al

Q'txt f tal t 2C lx al
Instant

Q 1 7 2C

so Q al 2C f Cal C f lat
2

Q 1 7 flat f'talk al f fat lx at
2

O























































































y

a

4 1

Ex Find the quadratic approximation to fix F

at a 1

Solution fix Fx

fix x
z

121 y

F'la E

f x 4
3

f let E

Qu fill tf'll x 1 f 14 x p

I t x it I 1 17

For reference the linear approximation is

x It Ix 11























































































Ix

9 1

But why stop here

We can approximate with a polynomial of degree

3 or 4 5 or really any degree ni

Pla Cot C lx a t Calx aft t Cn x a

If we insist that P la f la for K o 1,2 n

as we did for the quadratic approximation we get

Cn F la
K

Thus we get the following approximating polynomial























































































Definition The nth degree Taylor polynomial for fix

centred at X a is

I a txt flat f'latex a f's x a t f Ifa x at

E F It ex as

Note The linear approximation is 21 7 T.am

The quadratic approximation is Q x T2alx7

We'll use the Tn a x notation from now on

Ex Find Tao txt for fix ex

Solution We need flat f'la f al f la where a o

fix ex f lol e I

fix ex F'lol I

f x ex f o I

f x ex f fo I























































































We have

To txt flat f'lol lx alt F1 x op't f lol
3 1 013

It x X
2

t X
3

fix ex
5,0Gt txt t

Remark Taylor polynomials centred at a O

i e Tn old are often referred to as

Marlaurin polynomials

Ex Find the 5th degree Maclaurin polynomial

Ts lx for fix sinx























































































Solution fix sinx f o o

f txt cosy f lo I

f lx sinx f lol O

f txt cosy f lol I

f x sin x f lo o

f x cosy f15 o I

Ts in fool Fiola o fifth of FIT x op

F'I ix o FEI lx o

Ts o x1 X Y t f

v
Lower degree approximations

To txt X
contain only odd powersTz o x X
of X which is due

To ok x Y to the fact that sinx
Tho x1 X X

3 is an odd function























































































Tz x Tyold A Tok't Told
Fo x

fix sinx

The Maclaurin polynomials for cos x follow a similar

pattern except involve only even powers which is

due to the fact that cost is an even function

To 1 1 1

Ta o Ix 73,01 1 1 Y
Tho 1 1 Ts 1 1 2 Y X

4


