
 

Lecture ss 2.3 The unapt of a limit

Recall finna function f D
setofall realmembers
where D is a subsetof IR

IwriteD ER we define its derivative f as a new function with

formula fly sling thtyft
This is defined wheneverthe limit exists and Is is inD

Examples It fix 1 x then fix 2x lasttime
so thedomain of both f t is all R
fix I for x 0

ms flex sales hxtdgffglyi.fm
DEI IÉI sttio ETTA

AXE 50 It
This is definedfixto

SoDemain of f Domain of f's all nonzerorealnumbers

fix Tx for D 3 30

Claim fix defined fix 0

ms D main off Domain of f

Why Fox glim FEI
Tritt Multiply by I Tax Tx

AF
so

fix leni FI FFtIglmi.tItFITax F

atho AFIXFSIX.GE IRIIIEEx
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Datin Leibniz

i also Ed

Healing tutffht ales Ey Ey f

Think Operationday is performed on t

We see how correctnotation can clarify concepts
Sofar we have USED limits but never really definedthemprecisely
We're only relied on our intuitionof whata limit shouldbe

ssilimits X at DX

Q What does Ima fix Ealing Stat Dx L mean

Weed i A function g D R defined around a notnecessarily
at a

6 A number L

Idkdefining It
a As x approaches a the value of gex approaches L

We can make g ex be cat to L by
taking x closed enough to a notvery precise

Important We are notclaiming anything aboutthe value

8 a g may very well notbedefined at a but we shouldn't

care about gca after all

Examples a gun six fiftyCanguess Fm Six hi 8 it Dx 54 2 fromthegraph Samefor



1330other values of a nun lymia Six gales Stat DX Sca
X at DX

it x I
six Y ien titty
fin Six dis flit Dx 2 But now 2 g u

Away from x 1 the graph of the functions from lookthe
same so the limits must be the same

O
Fix for x on

l it x o

i if Xc o o

fi fix I lyin fix doesnot exist

fix approaches I fromthe
left 1 fromtheright

Q What can we say if we can't draw the graph of g
I We make a more precise m We characterize limits

as a GAME

MCHOICEDYou pick howcloseto L you want to be say forexample

Iget L 1 10
8

2 YOU challenge ME todeterminehow close to a I should

pick x to Ty lx al 10 26 to Ensure that
I fix L 1 10 8 whenever O lx al IoT

o if youpickanother
error other than 108

Tina fix Isina.ms Laround I
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iii if gig tix 1 You pick t I loose

graph is outsidethe strip

graph isoutsidethe steep

lim tix 1 Again youpick t Iloose
no

I I egomania
lyin fix It for any L 1 1

I
you pin the widthofthehorizontalstriparound
smallenough so that theshipavoidsthegraph

ilychoice I lose Nomatter the eve I choose the

path near a 0 is outsidethestrip

Definition We say hiya g ex L it for every E o your choice

there is a 8 o mychoice such that if o lx a ks

then I gex L I E In short I ALWAYS winthegame

iii t
XÉPick X C with 3 4 X L E

mo works

Iypically S has a formula involving E a

Even if wehave a formulaforg finding 8 givenE a canbemy

challenging because it involves inserting aformula
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PI Six l X Show him

o
Six L na E Smethod

In fisenany E 0 we want to find 8 o in terms ofE so

that it or 1 01 8 then Isix 11 11 X I l l XX'CE
Need to pick8 so that o 1 1 8 forces HE

Answer S E will do Ilockles we square it to

get Oc IXPE SEE V
IZ


