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We know the value of f- (a) .
- b = ath

- f (b) ?
The idea is to approximate the value at lb

using Sony information on f.

f- I b) = f- (a) + f
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Ca) ( b - a)

Definition the linearis-tion of the function f
about a is the function L defined

by
Llx ) = f (a) + f'Ca) (x -a)
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Now we extend this process to higher orders .

Assumptions : flat ,
f-
'

ca)
,
. . .

,
fln -t ) (a) exist

Goal :

We want to approximate f with
a polynomial in

-,
with a maximal

degree n - I such that its value
and derivatives at a one exact

.
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Definition Taylor Polynomial
n - I flkl (a) k

I
,

ix. a) = [
- (x - a)

k=o k!

theorem Lagrange Remainder

If f
"'
(x) is continuous over La ,

× ]
,
then

FK1 = Tn
. ,

(×
,
a) +

f
"'t } ) n

- (x - a)
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where } E [a. x ] .

EnpI : Maclaurin polynomial j a = 0

f- 1×1 = sin × of Lx) = Cos ×
f-
'

let = cos × g' LN = - sin ×
f-
"

4) = -sin x g
"LN = - cost

f-
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1×1 = - cos × g
"' (x) = sin ×

+
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six = x - ¥ + €? +047 )

cos x = I - + ¥7 + 046 )



theorem ( Alternative formulation)

Jf feel = Qn 1×1 + 0 ( (x - a)
" + '

) as +→a
,

where Q
,
is a polynomial of degree at most

n
,
then Qnlx) = Tn (x ) .
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Tzlx, 1) = £+2e' (x - 1) + 2e'(x - 1)
?
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theorem Let f- 'n' be continuous in the

neighbourhood of × =9 ,

and

f-
'

(a) = f-
"

(a) = . . .
= f
'"- ' '
(a) = 0

with f-
"'
cat I 0

.

If n is even and f-
'"
(a) > 0 ( Lo )

,

then f- la ) is a local minimum

(maximum) . If n is odd , f- (a)
is not an extreme value

.
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