Suppose Hat 43 IS defined on an interval
(0,\0)} txcept possibly for Some point Selowd).
We soy Hat £0x) tends (o converges) o
G limi} L as X tends to T and write
f(x)——?!l as x—%
oY, al}emaHve.(\h
Lim foa= 1

X-2%

12 e :Followir\a oriterion |s Sodisfied.

Q{\\lcn ar\\l €20, We can .F('v/\d g §20

sun  Haat
|Pocy-L|< € D-e<2D2R4E
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@mpe_rH'Cs ol Limits
Let £ ond 0 be defined on an interval (o))
except possibly at Se(ab). Suppose that

fa—=L and ¢g)>m as x—=3 and
SuPpose that A and M are any real numbers.
Than

L. A;P(x\+}l(b(x)-—>7\,0+pm a3 X—%,

a. {fbc\%(x)——eﬂ.m as X—>7%.

3-$03/g00 — Lm as 2> (provided mo).

For any pol\[nomia‘ Plx)

Jim Px)= P(s) , ¥zel
X->%
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Example. Coloutate Hu ﬁo(wwin% limids.

32
o) Lim X4y b) Qim X +Sx¥ 49
X-1 X—» 0

¢) lim _I’_ =1 d) lim Ax =4«

= L A0 -0

X

For any fonchion Q)20 as x>% we

have

lim Sin %(x) =1 im  |—wsgw) = 1
X-2% L xos p 2

40<) %(x)z
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U gso
0) dim X+ =5 ~-S \/ -
X
"i xz_q ._3 3 A

3
b) Qi X+ Sx¥4q - 9

X->0 E)

(a—b)3= 6°-3ctb+sol -1
Alm | =L w1 x)’
X—20 (I . x)s - X0 X (] - X)3

X

> Jim |- (l—3x+3x%x’;)=b‘m 2X -2
X
= % (- x)° 2 A Xy

> Lim X(B—%x-l—x") = 3
=20
- X (1-x)°

Grenaebra
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d)Qfm &-Ee(i‘\’ﬁ = bim X~

X=>a xX- G

= ,qu\
e el Clp

Xx=20. -

x tle g +97)

\

—

(X-a)(xw) - Ko igd-pn- &

~ x').__ aZ

—

Cx~a)7'= (x-a)(x-a) = x2-Gx-ax+o®
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= ¥ o wta
F x*-a=
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E-Xampl-es

@) Jim (Sin :lx”)z
X-=0 x(,

&) kim I (1-2x)
X->0

Sinx

e) Dim (1+sing )7'/’(

X0

One-sided  limids

b) Dim tonx?+ 2x
X—=>0

X+ x*

Stnx

Sinx-x

J.) Lim i

X-20 Sinx.

#),LMA i

X->0 2
¢

We soq that He left-handed limi+ of a
Fuﬂcﬁon :F.'A—alpx when x o.PProaches 3 IS

1 and dencte 4

Cartagcna

CLASES PARTICULARES, TUTORIAS TECNICAS ONLINE
LLAMA O ENVIA WHATSAPP: 689 45 44 70

ONLINE PRIVATE LESSONS FOR SCIENCE STUDENTS
CALL OR WHATSAPP:689 45 44 70

www.cartagena99.com no se hace responsable de la informacion contenida en el presente documento en virtud al
Articulo 17.1 de la Ley de Servicios de la Sociedad de la Informacion y de Comercio Electronico, de 11 de julio de 2002.
Si la informacién contenida en el documento es ilicita o lesiona bienes o derechos de un tercero hdganoslo saber y sera retirada.




2 o
&) dim (Sin Zz’) = O Din  Sin le') =1
X-20 XO O 225 8(%\

[ 5=0 3(#—37 23

=lim [2 §in 2¢°

X906 i X-b 6—90 when x290
Y \2 =
= Q;IV\ g St lx} = Y
s A x>
o
b) lim tanx?+ 2x : b tonx*+ 2y
X >0 X+ x2 X>0 i
= Qi t&"\><>(L" 2 = fim xs_;_:ét =
X-50 . X950 o
: % ' \
= Xim é’é%}cﬁ;&"'z :»Qimffiiée i TR
sl e — [

= o
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if fo” every €70 Heere exishls a S>o
Such  Hhat

| foa -0 <€
provided Ml g-§<xsx

Similasly, we 5oy #rat Hie ri%h-*—\'\andtd
PN of o ﬁmc)rior\ ,ff:ﬂ—>lP~ When X
Gpproaches % S 4 and derote

Em £09= 4 or f>L os x->%*

X-> g"

”f’ :For every §&70 Hare exists a §>0
Suc  that

[$ca- 4\ <€
orovided Had s2x2545.
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?m_pOS'lHon
9~iW\ g(ﬂ =4 & Jim ¥M=,0.im .\’.(x) =1

X->%" X->g*

’ng\'r\ﬂ{’. Limi}s

We wrife  Spmpte  definitions. The Shdent
will hove litHe di.f{?in\, in Supplx{in% e,
definitions in oter coses.

We say that Fe0—7+0 @y x>37 i) glwen
Ony HXD, we can find a §70 Suth +hat
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£0) > 4
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We soy that fwa-Q ds x>0 jp given

any €70, we can find an X suh Hhat
|foy-21¢e

provided Haat x> X.
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Example,s.
6) lim Sing b lim  x334x-3

X->00 X200 =
It~ Jaxe+ xS

c). im X-2
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Sondwich Rule
’]E limz-;g%()d: Lim x>Ehi = ’0', and 1 £

6&3&1‘3 K ehtg holds for all X in an intervd

Containing 5 Hen ;Q;;\ Pea=l

EMQ_
Lim x2sin (_L)

X-=0 X

Qllm ﬁ=m

X>a

CLASES PARTICULARES, TUTORIAS TECNICAS ONLINE
LLAMA O ENVIA WHATSAPP: 689 45 44 70

g ONLINE PRIVATE LESSONS FOR SCIENCE STUDENTS

CALL OR WHATSAPP:689 45 44 70

www.cartagena99.com no se hace responsable de la informacion contenida en el presente documento en virtud al
Articulo 17.1 de la Ley de Servicios de la Sociedad de la Informacion y de Comercio Electronico, de 11 de julio de 2002.
Si la informacién contenida en el documento es ilicita o lesiona bienes o derechos de un tercero hdganoslo saber y sera retirada



