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8 | Preliminaries

(.1 Netations

Set : collection cf oloJec'Es (elements)
S : Subset
e : be\orﬂs o

BWNPle 1.1
S=1{1,2.23

That means S & a set c<>vr&aiv\in3 3 elements , mmelca [, 2 and 2.
orR: [,>,2€ S

B T={1.2.3,43, then we say S IS a subset of T, or SeT.
That  means every element in & is also an element W T.

Netahions Gﬂeh used wm e course :

N : set uf all natuwal nuaers

® : set u-F all vational avbers

R : st nf all veal nuwvaers

$ - emply set . ie ¢ =L Nothing

[a.b] : set of al veal nuvbers . sueh that asxsb
Ca.b) : set of al veal numbers . suweh that a<x <b
[a.) : set "F al veal numoers . such that a s

B(AMPle L2
Set o'f all Fts\-bwe_ even ‘Mbaﬁe.rs

= {246, -1}
= {om: meN]
lLe. s set cowsists cff elements o‘f e ’fbrw\ v Such Haat  melN |

Exeigse (.1.1
Set o‘f all ‘Fos\'('l\le o ‘MEQﬁexs = 2 (How o descvibe 7))

Answer : {dm-1: meN}



A B
[nteyrsection: ANR
A B

Relative COMFlew\eWt of BB AR

B<AWTP|6 1.3

Let A=T12F  B=12.33 .C:{}
A0R = {23 ANnC=¢

AUR = T1,2.31%

A\B = 13 BAA =133

E><mnP|e, (1.4

( Cavtion : We camnst wvrte R 2 1)

Exmv\Fle (L5
Sole x> 1 .

x> or x<-\
OR: xel-o0,-D0U(l, )
OR: =xeR:\[1, (]

Ra{2Y : set cf all veal wambers exceFE 2

Onion : AUR

v

Relative coMFlevne.Wt of A wnB: BA\A



V=fo-a.ll

3 : there exists (at least one)
3!: there exsts unique

= : implies

& i and onlg_ i§ (equivalertt <o)
St.: such €that

ExamP|e, 1.6

A lae(o,oo). 3 xeR st x’=ca.

{ -tonslate

For all ‘Fos‘rhve real  vumboer Q9 theve oxists (at least one) veal
number % Sucl that x‘=%.

Uwn -fac& , x:J@ or —\\%)

'} el o). 3 xelo ) st x’:ca.

{ trounslate

For all 'Fos‘rhue_ real  vamboey 9 +theve. exists u\vﬁﬁue postive real
number %X Sucl  that i‘=c3.

Cla 'far:& . x:J@ om\«g)

Example (.1.3
l'f X >0 (6 =X = (g ==
sk (6"=x 3% (3=~R (\«)\ma"’)
E><am‘>|e, (1.8
ln a ANBRC
LMRC =G0 = MRLBRE=AC  (Pyth. A
PR+ BRCE = AC =5  LBRC = 9o° (Comverse of Pytn. tlunn.)

l'f both Statewent are tvue, . We Sauy
LBARC = 9o° 'rf and on((a “rf PSB’.-I- BRC = Ac’
ad  dencte Tt b-a LBRC = Go° & MR +BC =AC



.2 FRunctions

Fanction : A ‘fm\cﬁon is a vule €that as&jv\s 4o each elemenit In a set A
exa.c:(:ka one elemertt M a set R.

A 3 B Set A : domain  Cirput)
set B Y‘QV\SQ (ourEPutt)

'lw\aﬁe (‘f) s B - “lmaﬁe bf f

imaje (f) = f(A):’F {'f(i)eB . xen}

deﬁv\en\bua
A ‘ﬁw\c(:iovx f frbm A +to B is dencted Bca f:P\—'ﬁB

E><amF|e, (2.1
®o0 fRR def“tmd b.a —j—’<—=o=x‘ wmage ¢f) = [0,c0)
2) ‘f s [-1,2) R defiwzd bla ‘f(-x)-'x." “lvv\aﬁc(f) = [o,4)

ExomPle, 2.2

§ 3 RoR defined by Foo=Cta

jeo - SR 5
Ivpuat: ot
OR  wyite - Y = P

dePew:ley\-(: ‘W\dePeydewb

Vavriable. variable




|V\‘)ective. ard Suv:)ective Functions :

lwtwrtive idea :
$ 1
A B A B
‘vajec-hve + gwjechvc 1VSecﬁve_ bt  NoT SV\\F\\&R\IQ

£ $
A B A B

Swrled-\ve. but  NoT lv\:]ec'hve

’lh)echve . evevy taeimase c-f) Comes "ﬁ'vw\ exad'lg one. xep\
Swjechve- @veny \aeE Comes ‘ﬁ'vw\ one xeP

Def(v\\-l:iov\ L.l
Let §: A =B be a function.
O Ff 1s said to be an injective function
few:fow > wax
( Explanation : Once. the. output are the same . the iputs must be the same !)
2) § 1s sad to be an surjective Function #
VyeR  3xeh st -feo=«a Cf =B
§fis bu&\lv:')ectlveandswjective,'ﬂr\enrtissald'bobebgec&ve.



5<a\w(}>|e, 2.3
Show 'fﬂR—»TR dzflv\eq\ bg ]eéx) =2x+3 3 a b‘gec-ﬁve f»f\cﬁov\.

0 \v\)<c(-\ve : 9 grfw
‘f(x') - ‘f(x;) J/ = X+
S WA+D = WA HD / | >
= 2= Ay

‘f‘ = \n:\QChVQ.

2) Su\vjechve:

Let 6&’“& .

“uke x=—'4;_—3 ceR

then  Fen = F( A2
=233
=9

j’- B Swiectve .

[werse Gf a  Banction

lwhtive idea : j;
B B
-
9
.Defln‘rhiom .22

Let ftA—*'B ke a 'f«v\cﬁon- 'f 853%5 = a'func‘b\w\ stda  that
O Scfeo) =% VYxeh

2) f(j«a))=ta_ \/c.eeB
Thevxa'tssd«d—l-o bhe an Wwerse of-f

Foct : 1) Once an erse cf f exsts , Tk s mﬂm, we. denote Tt laa 5".
2) f hag  an wevse. <> -f is \oi\']ecﬁve.




Emm‘ale, (2.4
njective Swijective
) J
jl-.’(ka'k azﬁwgcl L,a —f(—x)=s‘mx * RS
jg-'lk-a[—(,ll elzf.wacl 53 —fec)=s*mx X J

f:[—l{lgj-—)[—l,lj elzﬁwed L,a -'f(-x)=s“mx v N/

. \We can dsze_ avesin fu\r\Cﬁow )

S'IV\.-| s 1L, —> E-{',:g.:]
We wwite  Sin: L LTI SEL, 0 |, then
Sin' (s~ =% Y« el-L T]J

Sin (Sln"ca) =Y A} 4 el-(, 1]

(.3 Se:qg,«ences cj Real Nuwbers

EmmPle (3.1

let a=2, @=L , ay:8 ,

OR wvte as fam.=...1 (No petien)

E<amP|e, (3.2

Secluew:es l«aving "Fa'('tcw&.

let a=1 , @s=2 ,ay=4 , ... n aevxeml, an='l“-l
L_€b a,=1_, a;S"-;_ ,a.s=é — n SQV\E.fal, ah=—ylr
let Qie-t , @a=l , Gy=-l , - n Sevxeml r Gno= D"

E<nvn]>|e, (2.3

Recursive Seiwew:e.
Let fasd be a se%«ey\ce f real numbers clef\v\ed bxa A=l and Gau=ant fur nzl.

Then fad={1.23,11,n3,...3 .

Remark / szlvfrb’tor\ L3
A Sep’uey\cp_ of real nuwbers  fad can hae reaqueel s a ‘fu\vscﬂov\ —fz N—-R
and  Q, = f(v\) Gie. %?ven neN . vebum the wn-th ewh\a c'f the. sec(wav\ce. )



Q=
Q=1
14 % 1
Q=3
% 3}*% 3",._1"__ N
{ > 3 4 X

O




