];ﬂji"”"’ Limi-l's ab InEim'&'
The nofatiom

.im ]C(x): o0 ~
is wsed %o wdicate " that the Vc\Lur,SO‘f f(x) become Lartje as x becomes iaﬂae-
T othe words, we tan make the values rl; {(x) o large, anr we want bﬂj,

c\mosin%; lcmge ﬁmu%h. Piu’mriq\\v, the CAr“’fl’ «rf f looks like

/ou > x

gim}larh} we alse have )!;ij-(x):w . xlgmoof(x =-o x‘;r?wf(x):—w.

In 2N | A4
O’\\ > O\\ﬁ(x | 0\, ——>x
Jim £(x) = oo JLTOJCX) == /L‘ZS(X) = =00

Daﬁni‘l’i‘m. Lei'f be a func‘h'mn clc{fntcl on some terval (a)oo)-ﬂ\tw
lim {(x) = oo

X}

means that ¥ M >0 I N>0 54, V x€ (o)), X>N:_> f(x)>M

!

£ xercise give formal definitions of Ji)(foo &) =00, P.r)néf@:—oo,. xi_e;\fooﬂx):—oo
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X2

.E‘xo.mﬁle, : Si\ow "Hm{l ll'm X = o0 /\)

Pﬁof Given M70 we nced 1o choose N>0 st ij X > I\] then >(3>M
S\MF]\Q choose N= 3\]—“ Thcn X>N > x3 >N = M as lfeci(u,u‘ltclv |

EmmF\a Fiad lim (XL'-" X)%@/

X 00
%. Note that we cannst wrike
\lm (x*=x*) = lim ¥* = lim x> = c0=00 )/
X oo X900

because both Uimits co not extt so the Limit law dogn nok LLFFL‘;, H’OWWW

“\We _can wn{t .

lin (’x”-)@) = hm X”(x - fl)

, X35 00 X9
, NON omul th X = o0 ancL l,lm (X j)__oo l:t is n%-tural 4o exred, 'H\(L{
-0 X o
i 2(x=2)= oo Les provide o vigrous peeed of Hhs fuc
)(t-;mao X (X ) oo et's FI'O\/I e YI% oun Frm;i D:f _[«ﬁu ‘lef .}-J)

Xy o

Lemma . S'prow that  |im f(x) =00 and _xt_i)rgg(‘x):oo, then |
l;mw {{x)cj(x) = o0 |

H ek M¥ IO be given (m fact Yhu_can re,f)'otce lo b\j an
awmber bigger than 1), Theo by CLISumF“H(m 3 N1>O and N, »0 st
x > N, —> {9 > M |
x> N, q(x) 7. M. o
Lt} N—. max{N,, 2}70 ~Ahen {:ar XV N we kavc e

V)] (uv,u/'wl s — ecquse, M>1 i ———
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3
- Xt
‘ it lim :
Examgle F\ncl Hﬂ \ X900 5310
: |
St We have o4 et
lim ¥l |im 1+ Xg) = lim i@:_?;g
X3 oxhplo X7 (- g L;) X772 At X
l N
Sinu, L[m X = 0o anc{ im bﬁ_ “1 +he r%ul;ﬁng “mnF iS5 —o0 .
XHIX X0 LD
1+ =
X

1\[ Yo are ot convinced l.w} the arc(}ummk we can  prove o ri%orroushd,

Lervuna. I} LLm Kx) = o0 anci/ )E{)r:lw 36(): L <O/ "H\En

=

fraf - Recall thab i f(g()= =00 means thek e

VM<o IND st x>N % F(x) (x) <M. - B

So let M<o Be% veno. Sinee L <0 “H\Cr?, exisls E>O s{’ L+g <O N

Since [lm (a(x) L thee exiss N0 sit. x%N,% %00( L+e <0,

Becadse M <0 and L+a<0, we havav% >0. Sma )Eggof&):m -

there exisks N, >0 st X,?NZ,.:é, ) 7._'\1.. . Now [ef N= max{N,,NLS

0. Then Lte , L
x >N = {(x)gbc)< Q_*rs)M =M,

a5 required. et 3“? B _ om

ExerotSe Show that |J» b,m f(x)_.oo ‘W\m l,Lm (—f(x)) = =00,
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Emmﬁ\e Cm»rw Um (M ) {
.dfn. \(\l¢ have

Lim (JTT - )- lim W—x)(@ﬁﬂg)

o ki \/I‘TT -+ ¢

= lim ) -

% et +

— \}'m 1
700 feal +x
becaitse iz <Jx +] x) =00 - 1

X7

MA(}a&‘n Yo ean "tnj, o prove Hw fb“ov\/{m} reswlt H@wow)b-j,-

X702 f(x)

L{’/WH(L _.[f llm (x)_.oo /- *Hmn hm _I__;:_ OT

1

| M Let €0 begwm f‘ﬁ\,m ;:-}.M'>0”$o ‘H\odc .i,<‘€-‘

M
gmce )IZl.;woon) ca N>O S{’ >(>N% AF(X)>M
B Yot g G e k1
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