'-Qe\/‘«e.uo :

1) Netctions :

Set :  collection sf o L‘)eds (clemants)
S : Subset
€ : Be(ov\as +o

eﬁ. S={‘I,'l,37.&
That means S 8 a ek CoW\'ajvﬁv% R clements |, haw\elua L, > and 3.
oR : 1,2,2e

|§ T=11.2.2.4% . then We. say S 1= a sukset u-]‘l T.,or ST
That means all clemedr n S and alko W T.



Neotachions szla,\ used W M course :
N . set uf all natwal numoaars

Q: set of all rational wbars
R : set ch all veal rumaers

[La.b] : set "F al veal ruwkers % sueh that as < <b

Calb) : set c]e al veal rumwbaers % Sueh that a<x <b
Ca,+w): st "F al veal ruwbers = sueh dhat a <
Ryfal: set cf all veal nrumaers exceFE “+he number a



e.g. Set cf all Foe‘r(-}ve even ‘Mbaﬁe_rs

={2.4.6, -1}
lLe. s sebt cowsists d'f elements o'f e —ﬁarw\ 2 Such Haat  melN .

Ex: Set o'f all posttive o Wekegers = 2 (How 4o descvibe. 7))
Ans: ={'>.m-l I me N1

e.q. Set c-f al veal rumbers . sueh dhat as< - <b

= {xeR las«<b}



‘d=-lemfall

3 : fhere ewsts

3. fhere exsts (.w\}a(up

= qu_\iga

S Tf ad_b_\r\ha 'If (PL(’IA‘Na(ewE +o )




e.q \ cae(o,+oo). 3 xeR st -£=¢6.
{ tovslate
For all ‘FOS'rH\IQ real  vwwloer Q9 theve. exists (at least one) veal
number % such  that 'i‘ma.
Uwn 'fac% , x:d% or —J%)

eq \/‘ae(o,no),a! xelo,4+00) st x°=c8.
{ -tronslate
For all ’Fos’rhve_ real  vumboeyr 9 +here. exists uvﬁcr,»e postive  real
number % suel that -£‘=¢3.
Cn 'fo.ct . x:&é bv\lkg)



Q.g.

2.3.

N

l'f7(>o,(a=

ot (6"=-><. t3=ﬁ (\Ah\a7)

ﬁ;"g:x

W a ARRC ,
LPRC = Go° =5 PR +BC = AC C?aéﬂ«. Aam.)

PB’.-P'EC? = P\C‘ = LBRC = QD° (Cov\vevse Q'F ?'6“'\ 'b‘nw\)
tflodw\mm ae e . W Sap

LBRC = Go° rf and omlla rSZ AR +RC = AC
ord  denote 1t b% LPBRC = 90° & MR 4+BRCE = AC



2) ﬁ/\vn‘hons :
Function : A -ﬁmcbov\ s a vue Haat 05535«/\3 +to eadh o\oaecb n a seb A

em.cl'lé one cl?)ec& w a set RB.
Set A : domain C'MTWE)
set R : Yange CD\Kwat)

_fi

A B

imaﬁe (]e) < B - 'tma\3e uf .)e

Aﬁ'pwc\'lom-’f':ﬁvmh'{'bﬁ

imaje (f) = 'f(PD = {‘f(vo eB | xeM}
dcﬁv\u\ kua




e.ﬁ. lf (D) ‘f R =-R &efiwad b-a —f(-x)='x.1 ‘lw\aﬁe(f) = [o,+o)
2) f c [-1,2) R deﬁwzd bta "f(-x)='7(." ]Moﬁe(f) = Lo, 4)

eg T R=R  defred by Feo=Ces

2
—f(—z) S WV R

) )
]V\-Fv\'t ew&Fub
OR  write : Y = AP

7N
de.]ny\clewt 1 V\deP.ay\c\eWt

vaviable vaviable
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Iv:')ed-\ve bt NoST su\f\lechvc
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in:‘echve + Sw:)echvc

T

(N [

va:\,e_chve_ but  NoT 'm:‘gchve




‘lh)echve ;. evevy ‘aeiw\ase c-f) Comes ~fmw\ exad'lg one. xeh
Suv:)echve-. Qve.na \ae'E Comes ’ﬁ—ow\ one. xehf

Defwam .
Let ]e-A—v'B be a function .
O 4 s sad o be an wijective fmce.m U@
-fuo = -feo = A=
2) -f B sad o be a sujective funchion Tf
VyeR  3=xeh st f‘*’“a Cfew =B
i a Function ¥ bsthn Wiectve and  Swdective
then H s Sad 4o be a bijectie —fmce.o.,\.



—R

=~

/ 3— NN/
= 2%+
4

v




—R AL = )| Y§

t \| : 4 .
. ,a..

€ = / = 2x+3
J J /
= A +D = WA 4D /, >
% XNy = Ay
B S Y

J




e.ﬁ. Show :f'-R—*'R deﬁmee\ \og ’fﬁx)=').x+3

2) Slmr:)ecﬁvez

Let ae‘ﬂi .

take —x_=—%.;_—3 eR

then  foo = $(H3)
=1(—'4_;—3)+5
=%

f = Sw:‘ec-hv:.

soa lo‘l:)ec-hve 'fw\chovx

j/a

=feo

= X+

v



[verse Gf a  Buaction
lwtrtve idea : i

-

3
befmhm ;

Let:f*Ps—»E e a‘fw\cﬁon. (f 8=E-—>A = a‘fw\c‘b\cv\ Such  Hhat
(D) ﬁ(-feo)=vc_ Y xe

2) -)D-(%(ta))=-a ‘v’cae'B
_W\eha‘tssdad"l'o be on erse uff



FACT: 1) Once an nverse cf § exsts, Tk wigque. | we denote. Tk l«a 5’“'.
2) je has an wvevse. <> —f s ‘o?\')ecﬁve.

e.s. ’mjechve. gw:‘)ec‘hve

f:'{ka"k &zﬁv\ed L::a -f(ao--s'w\x X X
f:‘(la—)[-l,t] &zﬁwgcl L,a -feo=s*.nx ® J

f,c_ig-,lgj_)[-l,u qlzﬁwad ba 'f(70=8'inx v N

. \We can def]ve_ oyesin 'f\«\rschow 2

S’lV\-‘ L, 1]— t—%,]{']
We wte  Sin: L LTI ST(,1] |, then
Sin' (S~ = = N = GE-{‘,J{']

Swv (Sin"(a) = '6 N 8 el



Seqo\ew:es c‘F Real  Numbars
e.g. Q=2, B=TT , Q=1 .,

OR  wite @& fl:lt,l,-u'i (No P«ﬁbam)

2g SeTAemes l«aving pattens .
Q=1 , Ba=2, a5=L|-, W ﬂe\eml , a“=,lw-|
TR n gpmecl e

Qz==l, Oa=1 , Go=-l, - n a@\aml , Gn= 1"



Remark : A Seqmencn_ cf real nuwhkers can e reaavded as a ‘fmvxchow :f= N —-R
and  a, =fcvo (e %?ven neN . vreturn the wn-th ew’ma c‘f “he. Sec(o\emce )
A seciuev\ce can be understood l:-a_ the "follow“mg el'na.gmm.

9

v

Ana obsevvation ?
When. n 18 gctbv\g (arjer and (RV‘SQV , On & 3@_'&;“3 closer ond closer 4o o.



Liwirks of Seciuevxces

lv\fwmal definction. :

Let oy be a Se::(u\ey\ce. cf veal nuwbers .

|§ nols az-&mg larsewr and (mrser R aei&ins closer and closer to | eR ,

-(-J/\ev\uesmaL “ls-tke.l'-mi-(:af-ﬂnesulwev\ce a.\,avxdwedev\ste“rbbua_
lima,\=L,

Nn->oo



FDef\V\ On\ :

Let {adn, =R and LeR .
L. 18 said 4o be the limit cf +the Szcluev«:e, Qn ‘«f

Veso, aNeN st. lan-Ll<e€ VY wnz=N.

I

[4el * *

L L3 * * 3

L-¢ * =

Meam'ma : No matter how small € Yo a‘we_ wme ,
| can qlwazas -f!v\d a NeN et. the tal (a, wth nzN) cf Sec[wencg
(les ™ the €- Hwanel (i—ne:xal/\bov'b\ocd cf L)



lim (-1)"  does NoT exsk.
N>

&gﬂ ' does NoT  exist.

FACT (toribest ‘Fwo’f)
1) lfa,\-k YinenN (constart Seimce_) . then v(\f-';“aa""k'

1) ('f l<>° aVl.d a“_=Vb—k=7:F ,"HAQY\. V(J_v\;\“amno.



Algelmmtc waFerhes o'f Liwrts
l—f Vl\i_g“a“L and vl\‘._.;«@bﬁM Cvery Importmt. ), then

l) yl\:l_v;\“ay\*- lDy\ J\‘I:;I\“Q,,\ -+ v[\lv;l\“kn = L+ M

D) fim st s fim go - fig o s Lot

2) J\i_v;f\“ambn = (J\k«aan)(k_v;aukn) =M

lim a
. Gn _ _noe " _ L
4) If M#O ’ J\l_v;/\“ b : hW\ l:>n - M




Find  lim 2

N— "N




Fiad  lm 243

N> N

L) =".0=0
e




L

w2 )
J




Noe S
N 2N -4

3
nw+3 (We cannst use 4, why 2 )
N=on 2N =L, 3
3
|+ —=x
Nn->c0 3 - o
n
i 3
a1+ o
[ 2
N->od "




Ex: Find i 300 [, B (2 o)
i

N—es N -2, N—on T+

Ans:  fim ntl - o . i B doos NST  exist
N->x N -2 N> 2T+

Av\u& cbservation. ?




—_e%_Eml lim At -
N0

lim Jrst -Jm
N>




—g%_&d lim At -
N0

limn et -
N>
e (e oy, Arredn
M Antl +dn
= Jim, —
An+( +dn J w\'u& H* s 4ne 2
= 0

Y ] 1 D
ecFla\n latey ¢




