
 

Lecture AppendixA2 Theorems aboutlimits

Recall Given a function f D R defined around x a butnot

necessarily at a we say finna fix L iFEVERY E 0

Your choice we can ALWAYS find a 870 MY choice usually
depends on E a such that if a 5C x at S X a

C in short o lx al S thenweautomatically hate L Es La Lte

in short Ife LICE

The limit is L if I Always win thegame independentof
yourchoice

Example tix 5 4 a o Guess fig 5 9 9

WAIT I 15 4 4 KE that is 15 15 E if IXKS

Take S E or smaller reverse engineer

Inded if o class then 15 1 55 E so I 5 9 4KE

Maudlin Can we have different limits L L

Natural Question 2 Howdo limits behave with respect to the
hour standard operations t e for real numbers
What about inequalities

That If finna fix L fig fix L then LIL

Why We argue by contradiction We assume LIL so up to

smes msn.ca eine
c



By definition we can find Sso so that if o lx alcs then thx 1k
8 o o lx aless than like

Pick 8 min38,8 f so assume o lx al 8

Then E L L 1L L1 K fix thx LI E IghtIghtD intWeconclude that E ALLL I E E E so Ece

This is a contradiction

Q What went wrong
I Our original assumption LIL leads to a contradiction ECE

so it mustbe FALSE We andude Him here that L L

Remand i This is an example ofa proofby contradiction moreonMATH3345

We used let d I s lol ldl D inequality
To combine several inequalities it's usefulto takemints Said

i i
ant

boxes at thesametime

since theydon't have

cumin points

Wap hats
Thorne fig x a finna c c fr any anstante

Why Want lx al se if lx ak S Pick S E

want to el o e if lx al s Pickany f for

exams



SqueezeThorne Assume we have 3 functions defined around

1

a ad satisfying gex e fix eh ex around x a

If leg sax fig hexyl then
the limit leg tix exists

and fig fix L

Recall Last time we used asks sigh s In fish o

to show algin suit 1

Why
I hit We use Elf for tix

a Assume fix I fix she

i if o lx al r forty
Fix E o

Itr x

Pick 8 o so that it o lx alas then I hi LI E

Sz o o six at Se Ige L ICE

Pick 8 min 38 82 r 20 I assume O lx al S

Then L E C fax I fix E hix Lte
d d d
2 8 Ser Ir Sss

So by looking at theends we get L E E fix Elte
that is I fix LICE
anchusin we found 8 0 satisfying
if oak ales then automatically I fix LICE
It follows that leni tix L as we wanted to show D

a


