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Limit Given a function fCx and anumber c

Cx

c

wesaythatthelimitas approachesfrombelowc forF
isthevalue fanapproaches for cM as xgetscloser closerto a while x isstrictlylessthanc
denoted as 7 fCx alsocalled leftlimit
Picture

Arta
c

7 fan iswhatthereddotsapproachwhenitgetscloser closerto theblueline
Notethereddots coordinatearestrictlylessthanc

Thisisimportantsince fmaynotbedefinedat cbut itslimitcanbe

Forexample fCx xT is notdefined at x l Csincepluggingin0gives010whichis indeterminate

but forany X11 we have fan I

notdefinednotdefinedfan fan
o o o

but but approaches 1i
a a

so 7 fan 1 but FCI is indeterminate

Therightlimitat c for fCx is thevaluefanapproaches for xM as xgetscloser closerto a while isstrictlygreaterthanc

Thisiswritten 71 fan
Picture

In finefan iswhatthereddotsapproachwhenitgetscloser closerto theblueline

Wesay the limitof F as approaches c is L if
f fan Efan L

andwrite Efcx L

Examples CLeftlimitmaynotequalrightlimitandmaynotequalto

fCx
7 if xso
1 if x O

0 Thereddotsapproach 1 astheyapproachthebluelineCx0 ce 07fan 7

Thepurpledotsapproach 1 astheyapproachthebluelineCx03 ce ironfan 1
And fcos 1 but ironfan I 1 7fad 2 fast too



Section2.5 of Textbook

EvaluatingLimits Givenafunction fCx and a numberc Find mefam if itexistssolutionprocedure ingeneral
Firstcheck if f iscontinuous at x c i.e nojumpdiscontinuity indeterminate zeroondenominator

maynotbecomprehensivebaecansolve IoT i e Yo II
most problems usuallywhenpiecewise 0

function

or 8 gIf f is continuous then 2 fan fCc
e 2 f E 3 cs 2512 9

but and are discontinuous at x 0 x 4

p garepolynomials
If fCx is a rationalfunctionee f PI suchthat fCc 8 factorp q

Example fCx isindeterminateat x 5

thennotice c2 25 Cx 5 Cx15

since ex s Cx15 I 15 5 25 p 25
a scrass ex sexts 5So forany x wehaveFox x s

Rememberforlimits we seewhathappensfor swhatfanapproaches as getscloserandcloserto 5

so 15fan 31 5 weapproachbutdon'ttouch57 use CI
toget ms1 5 10

gas or
gas

If fan is of the form and at x c this is indeterminate thisimpliesve a o ta

Trymultiplyingbytheconjugate YT conjugate

Example tx 3 is indeterminate at x 9fat 9
IT13Theconjugate is y 1 for any

So fCx fan 1 45 3 seeweek0notes ifyou'reconfused

ve13 foranyx 9
so 7 fan 2 x 3 by

tancruz
If it'san indeterminatetrigfunctiondividedbyanotherce 5828 at 42 C sea 8
trytrigidentites ce

eancxi E.IS t.aeE scionsgLcosEI sincx3Cwhencoscxit

o7seccxscost
For closebutnotRiz cosG to

so 742tan Isecca 7,2sink 1

zSometimesthelimitdoesnot existCDNE is infinitediscontinuity
If fcc nonEu thelimitdoesnotexist Z

y y
it zero

hiinfinitediscontinuity
Recall

Wesay the limitof f as approaches c is L if
f fan Ffan L

andwrite fishfan L
So if the left limit isnotequal to rightlimitthenthe limitDNE n jumpdiscontinuityDum Ieeelimit rightlimit 2Ex

Pasuallywhenpiecewisefunction left lime rightlimit
o i



CommonDenominator

If we haveanexpressionoftheform
fig tan

gas
had
aex

fg HCI nonzeronumber nonzeronumbers
acc 0 0

Then makethemhavethesamedenominator

Example mo 3 I 8 51 Emo 341 II I 8 I 8 1 3

Warningsomelimitsdonotexist Algebratrickshelpusseeif theindeterminate hasa limit or not

mo f 1 58 1 to infinitediscontinuity

is


