
If + equal to its Taylor series ? Not always ...

To show that f is equal to its Taylor
series at a point x (in the Foc)

,

need

to show
lim Ru(x) = O
n->

↑
remember

Ru(x) = f(x) - Tn(x)

If lim Rn(x) =0
,

n->0

f(x) = lin Tu(x)
n-0

-

limit of

partial sums

of the Taylor
series

f(x) = "Taylor series

To do this
,

we use Taylor's Inequality

If (fin+ (x)) M for Ix-aled
,
then

[ Ira(), (x-aln J



ex: Show that f(x) = e* is equal to its
-

Maclaurin series at every x in IR.
-

&
↳ a = 0

e IS
C- N ,
x)

(useful Fact : lin =0 fora

To use Taylor's Ineg ., need to find M

such that If(x))*M for Ix-old

|x)d

C - d
, d]

f(x) = e
*
= f(

+"(x) = eY

#
Since fluth(x) = e" is increasing

max
on C-d ,d]

,

the max occurs

at the right endpoint :

(f(n+ "(x)) < ed for (12d

&

Choose M = e



Plug in to Taylor's Inequality : a = 0
d

m = 2

(Rn(x))em(x-an
+

(Rn(x))y(x |
n+

(Remember : want to show lin R(x)=

einIrn>

n+0

-

goes
to 0

, by fact
above

= ed0 = 0

We've shown lim /Ru(x)) = 0
.

n-

This means lin/Rukil = 0.
n+0



Also him Ru(x) =O because link

( can show using the Squeeze Thm)

Noticelim Rn(x) =0 no matter what x or

n-0

d is !

e= forall x
/
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