













Taylor Series
The remaindertermofaTaylorseries

fix Thetaylor series at a is ÉFYI x a n

Tn x É.fi lx ajk fcastfcascx as f'Ilxas't
is thetaylorpolynomialat a offax degreen
thenth remainder term in thissituation Rn x fix Tn x

Fact In thissituationRn x Enif lx aint

for some t between a and x strictly in between

Cheapexample ex É for all x

Ijm Tn x forall x

listened so it's enoughto showthat

himRn x 0

buthimRnG himdtÉx x anti
if x o o tax

Timng x

Ocetce'tc ex
since e is aincreasingfunction

Knit a Eijixml as n

so himftp.xnti O is himRn x 0



We'll usethistechnologyto showthat e is irrational

Suppose for thesakeofargument the e f for some positiveintegers abb
Assume e is achally rational

e e É Enet
In 1 Rall for all n

octal
L It It tnt GI I

but etc e 3 Las ex is 1 increasing
so O Rn I cents

pick n 3b Then
n23

Ie It th t 4 Et
N53then ay Itt th t th Rn I Et

8On intEthiton Rnai a n
Ect

me

sothismeansthat Ln t htt ti is an integerbetween 081

whichcan'thappen

Thustheassumtionthat wecould write e f mustbewrong is e isirrational


