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Theorem says

! let RnCx) be the difference between
a function fCx) and its nth degree Taylor polynomial at
X sa :

Raw = flx ) - ⇐gf"!!I (x-a) ! (* I

Then :
( i ) suppose Ling Rn (x ) --O.

Then by 1*1,

O = fix ) - Ling, E.of"!¥ Cx-al
"

,

or in other words,

fcx) = Cx-al
"

(fCx) equals its Taylor series at x --al .
lie ) Let d be any number. Then

htt

/ Rn (d)Is M€1 ,
(nil) !

where M is any number such that
If
'""
(x) / SM

for all x between a and do



£am¥ compute the Maclaurin series Thi) for

f-(x ) = 1-
Tx

°

(b) Find the interval of convergence
of this Maclaurin

series.

(c) How many terms in this series are required
to approximate

,

€1
to within an error of 10

- 7 ?

Solution
(a) we build a table :

""" ' µ xIsgtg.gr/i3iExsaTaflk7#.35-7
4 24

We can see that
K

T(x ) = I t
, ,

t.3.5-7.o.CI X .

2" k !



(b) him (ht 1)
St
term

n-son.im/=hinso3.s2n-xn+:2/I 2" ' ( htt) ! 1.3.57 ooo (2h- l)

= 1×1 Linn ldln.it#=lxllim2ntl---lxl.• 21h -11 ) h-50 2h-12

So the series converges absolutely for 1×1<1 .
One checks (this is not easy ! ) that the series

converges at x
= -I bet diverges at x - I.

So the interval of convergence is [
- I
, t ) .

[ It's harder to show - but it's true - that this
series converges to fcx) there .]==



-W#
(c) We
,
want to approximate

I

⇐ =÷%T = fl -
.
01)

by a Taylor polynomial Tnt- 0.011 . By part Iii )
of our Theorem, we know that the error Rn (- 0.01)
satisfies ntl

l Rnc- 0.0111 s Ml -.011 ( * * )
- l

(htt) !

where M is any number with tf
'"" (x ) / s M for

all x between O and - O .
01

.

But we computfcntthftxg.io#j?x2hn2 .
The largest this can be, for X between O and - O -ol,
is when x is largest, meaning x -O.

So

If (ht
"(x ) Is l-•(2nt)

.

2" '

So by (** I,

I Rn C-0.01) I s lo3o5o7o..(2n+l)(.O1
2
" ' (nth!



We check
, by plugging in, that the right side becomes

< 10
- >
as soon as n =3 . So the Taylor polynomial
IN = It xg.ly?xa?- t 3¥8. 3 !

will suffice for our purposes -


