", )lg; g(,)g]_/ {\A\f \e\gl\; LgF E(x) 8s x dgproache

£ we can make We valees of $(x) aéo}\-raﬁlﬁ
close 4o L by faking x Yo be close Yo g,

(on eithes side) | bok NOT EQUALTD A |,
N4

We con And tims by constructingtables of
alves, or by exdming 3\’39??5

&, The Wexdside Ser B defined H~ § : &*;‘2



Defn:() the \imit ok hid o X spprsties & From
Mee leH s wallen lim Y=L

| X223~
@ He \imi+ oF- )25 x spprosches &
Grom%e ddt 1S weitien . Ko =L

xX7a"
‘W\eo&m x—va ™ =L i ond only iF

- X\:g £ —\\m =L
@5y vs€ he o@ ke 4
exrs\—) GKO % sbk the wolves (i they

* a),f‘,'{?-sah

v =
b)x-)z gx)=

()

| ¢ 2349 ¢ ¢ X=
d)x‘;';‘ 5\10 = e{\m\ )= $) iy g”- &S (% =



% Seeldh Yre yeph of Me Following S’ $

iHo &e‘cmme\\\e. ‘Q\WES of 3 Qor‘ wWhich
kgt

kG $0x) QXUSKS - *So= "%-\ﬁxt\

i (v»-*)‘ i+ X2\

Tufinile Limtls : For some fen's, *he walves of
f(x) get very \acge (\sre regstively) ot
Some Nalves
exy Bind S x'\?-@ & exists)



gg%'-. Let e afen' debined en beth stdess
2, excepk ok 2 tsell \hen ,E‘;*;Pcom )
wmeons thet the yolves of Q) con be made
ér‘o'\\'\;m'\g lorge C\a!ae heaai'wei3) ba ’e\:irg
X dese Yo a , bok net el +o 2 .
€% determine e infinvde. Ymiks .

M o
) x\.‘,“s" Rt

\im 2%
b) xg\\ (x=1)*



Defn’. the ne x=3 s cled o Terfins/ dymptote”
(1:2.) ¥ o lesh ONE e fullowiing s Hrve :

X‘-;? "RX): ﬂ/'ﬁ - ;:%_ %(k@/-v' » ))‘;3*%) = 0o/- oo

0% For Ry gven bdow, shte e following
J

\iw =
a)é\g\z Rx) = b »s RO
N\ or -

A3-\¥¢. equdtions cG'and vertica\ aﬁm‘:’m\e&



Sedion 2.3« CalealstinaLimits Using Limit Lawos
~ Tn e lagk gechion we used Yables of
Vales ¢ gophs to guess limiks , wWe cop
ealeolale Cract Limits ‘o:j 0Sing e Limit Laws
gy l1ce e Limik Lgus ¢ the gach do etsluate :
o o a)iim 50 +B300]=




L\ﬂ_\ﬂ.m: Suppese Cisa consnt ancl
I f0=A ¢ "M glx) =8 (i, both exisk), 4hen:

Xfa XV
Ox53 [ioorg] « {1330+ 13 o= v
@ \im Tod-gua] = \im £ tim q) =A-B

X9 X X9

@ v [c‘«\(x)]z ¢ ’\(‘g‘a«?(x) =cA

X2>a

(@)im [Foaghd] -=\,\§_v,~; f6a: W 460 = A-B
m £ \w e
0 R T

© i Bl =Tim so3" =A"

@},‘_)“AC':Q ;i_;gx-.—a ,-QK
e R - =%
a ,\<,'_‘,“a>< ca & )\(‘_',“3“{7-“ GC«“M‘&

() R O !1\;37“';‘%) =K = A"% PesHve Indeger

XFa
Diret Sbstituton : IN: S a ?e\ mm'\a‘

or Tafions) ¥en' & 3 18 in the domaln oF £ then:

lin 260 = $(a)

X2




Seckion 2.5 Con’ﬂnoi-\j
~We nohiced \n e \agh cection ot x“,'g £(x)
Con olien be M:\\)S\' ?\ ing & &(w,%).

TFondtans wih g led Gontrnvos
at 2 e, when 0 560 = $(3) (DsP)

Otherwise, we oy £00 t§ Ysontmvaus ats #
Geo.aetrically, 3 contnueng fetx) Fen' has
Q& ¢2PN with no betoks in i

Oy M- N nombers 15 £ digcontinvoas?
\)3\\3 (which n\e is bviean)?




Theoren ) : TV § 4qar¢ corbinods gk 2 d¢ is
3 constant , Yhen the following Qs ore dlso cts ata.

- 43 © -9
® cf ® fs ,
% /. N 2L
®3 (& g20) (© oy=Hlqe) (it is c\s.g\c—&).

Theorem ©: The Solowing types oF fal's are ots. ot

Query number in their domalnt: '
pcw\om\a\ tatona\ Lfen's reot '90‘8

Acig dors  Inverse brig fent's
_exponertal fon's  leganithmic foncrons %

ey Prove @ Ffom Thewen(D



Trlermediate (a\v¢ Teorem: Soppese ¥ is chs.

on ¥ clesed miecisl Ts,b) ¢ ler N be ety
number betueen ¥ & {b) fahere ¥\ (b))
Then there exighs & yunber € in (S)) such Mhat

$(c)=N

exp Show ¥hat Yeere (5 3 of *he eqpn
U3 -t t3x-2=0 behyeen 1 82.



€y, Prove Yot @°=2-% h\as 2Vt least-one @) rviok,

Seckion 2.6 : Limits oF Tnfinity (Wodigowte)
F\S\yﬂq\ekﬂ)
e o\feady krow what o deriicsl asymptote
'S ¥ how tofind ore *
Now, we \ek x become \arger & \srger (pasithe
ovf Y\ega\‘“&) & see Wnat nappens Yo N -

Tor exarnple, whst happens fo ¥ 38 X3+ o7



Ta &;k(s case, \=0O is colec! o
%ﬂ?wﬁ/agymp{bée v

" Defn': The line y=L 1s called a Horrzonts/
asymptore “(h.a2) 1k either \iM f6o=L or x}mjcx) =L.

[ )

Oy Find the infinite KemitS (1.51) 4 limits ot MBnidy
(h.3s)

Iﬁmﬁ IT >0 ‘\s S rafions) nomber,
hen lim =0

X900 XT
IF 20 ¢ o rafiona) norber Sudnthat X ©
s defined for i, fren e oo

xXd9=-9 K"



Sechion 23 Ténjen*s Velocities, ¢ other Rates
of e
douches the cotve atvdhat point

=5




Bolos of thowge 11 x doursfom# o Yo 4y = $u0
Heh ¥e dhatye In X is Ax=X~X, & e ch'espoﬂ,',”

change th y Ts A4z S~ Hx)- N
The ’«u‘aae Rate O-FC\\enag‘. %:%:_?v) (&e:m:
Tnstantoneous Rate of Game - z:;:o%} . }:.'&,%%Iiff’
One Soch tale of charge @ yelocby, THan objed
moes dony c’@a + \ine 8ccerding o o &g
of motion s=iH), § ¥ He d¥placement of
the ohjectartime t . Then £ 1S called e positron
Sorchion . From Hime t=o 4o Hme tzarh %:%

N
INerpe velocity = Aisplxement > Has-16)

As Ihe Hwme inferialc ot horder (e w2

et h30), then Hhe Tastastanecus Veloeity iy
‘Q\Oc:\’rs =\I(9) =,B ‘;\)E -——tk;—-_“_

€% Scepcse o b\l i3 ciroppeo! +roen the vpper

obsentaNon declc of #he (N Towers U5 m high,

¢ He distonce (in melers) Sllen alier & Seconds
is 4.ogr -
Yhat & e bans vdooly dfler Ssec% |
b) Houn Sask S ¥ sl 4melling when

™

Hite e qroged?



Sechion 2 Berwatives

Recall: The slope of fhe rangent-line do the conee
W=Hx) o He poink where x:a[ﬁ,m_] is:

)
m:&‘% 'V(___._,a*‘“a -16) - ‘LJ

3 e veloaity of an ehject with posttion
foncHon s=H(x) ot Hime t:a (s:

Ny S O 'K‘“‘&“w
I fad, this Hype oF imit cccors widely in any
ol-the sclenees of NAINCRNING WhRNQ ver we

QGlocosie o Qi a%d\&hgc, So we 3“&“‘*
A Specigl mwe # nolstion:




Seckian2.4: e Derivative a3 2 Fonchion.
Qecal\: e defined ine deciiative o 8 fondrion
- _? shs M AUNEY X"(3§= \imn o) -§6)

w20 N
TP we repiace A W R akowk equ' by e Yeriabl
X, hen e anvany 3 (choose differert 3 valves).

S'Q{) ] \}\‘\Lﬂo “:(X?\'\\\""F(’(}

Nowdhe derdative 3'0d s a hew Fonckion of x .
G e e qorh o S g ho skt qoph o §'00
59




Sowie. chher poations we use for dedistives of =503

foo=y =9y =4 - TraDH0= D 10
S .

_dy
0'9(3\--67 =2\

Defn: A Sent $(s ¥Aeatisbkata” & o)
exsts. T+ & differentighle on an open nterva
(3,0) Tor (5,0, (x,3) (- 0] if ikis diffeentizhc
St every number 1h e inferval.

OYIh our previoas exsmple, whee &+ diferentiatle”?

D Suere\, & e graph of @ Runchien £ has
a “comer" or "kink " ther ¥he gaph has no

mgggj' o S pointr,

oy The 3(39\;0(* x| ts

N/,



Theorem : T Pisdiffeentisble sha, fen $is dc ot a
(o ® & (sdischs., W i« NOT diffrenvisble (ot
polnd) BOT just becsuse $ e s, does NOT
make - drfferentisble tere e, Ix! R
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