Lecture 11: Limit

Monday, October 17, 2016 8:50 AM

In the PrRViUS lectuve coe leamed T rules tor limits o mubbivarrable

Punctiors :

Rule 1. Fmchion is nice : 1= it is the answer.
Jou ?luﬁ in and no T@“em avises ; ]
: cxé?é("w“ " -to }—Z"vb)h—»(ak) 8(1&(% ﬂ‘)
lin o)=L
1=,

Rule 3. Aﬂ:mo\c\\ (a,b) via various lines Omc‘ Clec,\ P

lim -P(‘x, kcx—a\\-u-):} oIeTe,sz on k or NOT.

X—+ a

-/
TR o‘erenés on R then lim #C‘X,‘a\

6‘065 NIT ex isl'-

(/L)arnl'na- H? in Rule 3 He COnsteYtJ hw{' Is (‘noleYeth,n‘\T O‘e k ,
l(,]O(A canM'L‘ C:onclee ann'H\(nj.

&U\tei —FH O‘H\er' Curwes ‘{‘o of\><‘>mmcl'\ (_O\,L). A Toc[ 'Plo\ce.
+o 6"‘37\7‘"7 “?0" affm«cL(ng (a,o\ IS Consl'clen'ng Cuyves 0£
'H\C ‘POY\M %:éf or 8=‘Xc.
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Ex. Determie ® the -?ouocol‘nj lind exist.

3
lim xd
xp—=Cr) Aoy

So\u‘h'cm. [Ckarla we Comno": Use mlc.i- omJ mle..‘l]

A??roo\ck\'na Co,0) O\ll)l\ﬁ the Line (é: ko :

3
X=¥o o€ kx> X oftik*

= 0

Sihee 1 is l’therel\cleﬂl’ O£ k , e Canncﬁ? conclnde amJH\w\%
Let’s O(fr\:macl\ (0,0) Qlon% a curve Of the Form la_-:xc.
We cl\aose C Sucl\ ‘Hm‘l' hw«m‘for o\ml c‘emminorl'ar W\ve_ 'H\e

Same Acoamez c=34.

3
l(m %3-')( = _j.'_ .
2
X—r o ‘X6-1- () 2
Since ..EL_q& o, fim .:3% o\oes NOT exist .
2 CW:))-)(o,o) X +3’-

Ex. Suﬂxrse the Contour cl(,\amw\ o—R —?-(kx,tp looks Like

Determine chether  lim -f—crx,b\ B
('XIU) —>(= ,o)
exist .

math20c-f-16 Page 2



Lecture 11: Limit

Monday, October 17, 2016 9:14 AM

go\w\.’l'on Ll'mc"\: claes NoT exis{' since e Can awmacl\

(o ,0) ﬂlong olnEFemnf lcvcl curves. Noma the curve
'g(‘x,d)zi ) _L_ke l;(hnl"L' Is i' 0«7\& 0&'01\9 ‘H\e cuyve '&‘X,j):-i

'H\c L('mr't Is 4. S L'm 12(9(,\6) clocs NoT ex(s+-
CWJ)—*(OW)

B e level curves -F{o(,d)= ci Omc[ '?(9(,&3): C,
Can a"xrrvacl\ ‘£‘0 _H\Q 'Fol'h'l' (G\,L), ‘H\em

h'm ‘fz(?(,d) does NOT exist.
(%‘é)_? CO\)L)

Rie 2 0.4 4 ope iﬁ&&“?u,g 4o shea o %.éw% %ﬁ%ﬁg NCT %é‘g‘%@
Rule 5 . Use Sopeeze “Theorem:

I Q‘C‘X,U) < 'F(x,\d) <9 2(9(,\3) and

i — i WL
C%ﬂ;m—* (@,b) d, ) C%a)m—> (,b) 37_@( ) ’
then
lim 0 P XY = L

Cx,n) —(@q,

Ex Defermine if the l‘2obloool'n8 exists. |£ it does, ‘?l'\cl s value .
lim Sin(xy) Cos (’xi-r t'g_) :

(’xln) 4(0 | O\
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Solution . Ghen coe {Tg o T'uf) in, we realize that

(%\d({?—)‘(o) 0) | CX(G) o ‘ CX;;?—)(O ,9) (‘X%t‘j")
does NOT exist -
Qe hae

[Siw C‘Xﬁ\ Gs('ét\az) \S |Sin x|
1 en
QAas lGS(‘Xﬁ-‘dL)' Si . Hence

— | 8in(xp)] < Sin(oep) G ) < |sin (x|

( 1
‘Xz +‘L‘\2
and ll'm =+ [Sin (,x\&‘ —o. —W\erchE bg the Sﬂueeze

(‘X,!d}—?(o,o)
thesvrem lim an(rxxd\ Cas( 1 ) = o -

2

(fx,\d Y=>(o,6) X +§f’

(Bé o Simiar Qrzaumen“: Qe l'\avx\/e'-

\% \l'm -g(x,n)=o Gno\ 3(7(,3) IS loounaul/

(%Y) = (,b)

+hen lim '?(‘X,u) acx,a) =o0-
CXIJ) - Co\; b)

ImPori'an‘f method : &%Séﬁg Wémr e::ﬁst@faéé’m%mx

First nobice  lim -?('x,n)= lim R (xra,y+b) .
(xy) Oy b) (%y)—>(,0)

2 one has to understand  Llimils  cohere (‘x,‘j) O\Wmackes (0, 9).
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C\)Y‘fl‘ l'ng D¢ M\A % In "Yo\m‘ Coo:‘c\iM‘\?(S means

X=rGs@ ond Y=rsine owher

ris the o‘l'S'l:nnce d:? (tx,(a) "FYOM the Oﬂ'ﬂin , e = |9(§.-32
and © Is the anale that the Scamcﬁt OP makes aith the

X-oxXis. So , 0 xy) — (0,0, Vr—>0 .

Hence Lt -P'Gx, U\ = lim -ﬁ (reso, rsing)
Cxu) —+(0 ,0) —ro
d ° unrform
on ©

“The best coay +o understand the phse “‘Uniform on G is
‘H'\l'nldna onhourlr S os an unknown 'Punch'cm of- r.

So ocx end u—l; with Y‘@oluc(na the +wo-variable lind +o

o sfnale—vo\rl‘aUe limt coith the caveat that coe do not

knoco coLw\-{; oy I1s:

lim 'F‘(‘x.*a) = lim -E(r GsOm , r Sin 6M) .
693)'_)(01 0) M—o

We will see o ﬁene,m\ exam‘:\e, 042 'H'\is ":\{)Te, next Hime. .
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