A \ﬁr\\m‘\ talks to Someove obowt math i§§ they dont talk
W emselyes ohndt math
Does Yining 1ol o hersel§ about math ?
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R : does § represent a well- defined function ?
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A set (s on wnordered collection of objects.

E

E4. + A=1%012,33 =11,3,23
the emply Set b <]
N =10,013,3, 3

« Z={ .,-1,0,1,2,..}

- B=1Wg| pgez, q+03
IR , the set of real numbers

Nototion: ae/A weans o (s an element of the set A
a4 A wmeans a st on elemadt of the set A

E4 . 0N
. 09
- d4N

Rew. (Russell's Paradox)
Let R be the set of all sets that are pot members of

themselves. Does R exist ?

et R=1x|x¢xy
ReR = R$¢R ; RER D R=R.
= R€R &7 R¢R ; 5o R doesnt exist.



I.1 Comparing Sets

[Def | T set A is o subset of B, wriken ACB, if
for cach a& A |, we have a€B.

8
ACB means Ags/mgw
@°* BEA.
i

P VYoep m0€N N .
eg -[eNlczc@cR o+

‘ (O,I) CEOI')CEO,I](R o 4

M TWOWA,%M eQuaL 4,'1' AQB Ano' B-‘—A
Recal - PEIR . mecns PR , Q& HP,

.2 New Sets from Old
e.4.S=12. 23 . P(S) ={$ {3 14),

RV R
‘E, Given a Set S, the power set P(S);(f S 5 the set of

ol subsets of S

An ordered n-tuple (Qy,az.,0n) (s the ordered collection
hos @, as its first element, Az a$ (ks setond elewment, ..., and

an as ks nth element




@ TV\C cafteﬁw\ produot AM"'XAV\ s
f(al, --',an)| G\‘CA\ ) s GntA(\}o

2eq. A={HL3}

E9. the real plane R*- RxR =K R = 3,47
Ax® =50,2), 1,4,
|3 Set Operations (2,3), (2,4)3

- wnion AUB = {x | xeAor xeB7
0

. intersection ANB = ¢ | XA and x€B]

- A —O0

Rem: A ond B oxe disjoint of AQB ¢

.drffercnce A-B = ﬁx\X‘éA,amJ X¢B3

Rgm ]'_‘S‘ R CA , we often USR A\Bto
a‘g deno\'c A-Q

. complemet AcCU. A =§X€'u \x'¢A].

A

@ “ U\A




—

A e A
Eg. Pove AUB = ANE ‘1 J@

?ﬁ_-’ ® We wi show Aug € ANB.
et x € AUB | that s XFAUB,
Thus, X ¢ A md x€¢R.
Soe X€A and X€B
Thus x€ ANB.
(® We Wt Show ANB < AUB
Let x € ANT , that s x€ A ond x €8
0 X¢A and X¢8
Then x4 AUB.
Thus, X€ AOUR. a

2 Functions

M Let A,B be nonempty sets. A function f from A B |
written §:A—B, (s an assigoment of exactly one element of B
to each element 0f A

Eg: - A=1dog) B = §animal, furniture.
§ (dog) =animal
e F- NN such that £(50) = X +|
c O (Ompuler program



Def| 1§ §:A—8 , wesay A is the domain of §, and B is

the codomain of §

[Def] Let g:A—8 and §:B~ c be furctions. The composition of
$ond g, dewted 0 , 45 & functio from A 0 C definn
by (§09)(a) = §(9(a))

a 9a)
A28 5

L.\ Injection and Surjection
A, Az = §(0) # §(02)
_D—_eﬂ A fuaction §:A—=8 is injective or one-To-one f

S’((h) =$(02) = O,=a2 L ¥or al a,,d. <€A

s - o,

£ N = Z s that §(x) =
$:Z —N suth that F(3) = |x|
§:Z =2 suh that £(x) = x|

injection.

SR KV 5

x

<l (njectcon.

not= (1 )echion
hot f(njecthg

[Def] A function §: A= is Swjective or OMfo if for any

b€B, there is an elemeat A €A S.t. §(0) =b,




B - 2300 swijedion
o “
o F:N > Z s that F0)= )Xl nol Swijectyon.
e F:Z 5N suh that §6) = x|  Furjection.
o §: A —Z sun that £0) =|x) e Surjechion.

Rem. To show § is (njective, Show Vaio.€ A, §(a) =5(02) 99, =0,
To shew 'j' s SW)CC‘:NQ, show Ybe B, §ind a€A, st.50) =b
“"“'035 : A labelled balls, B labelled bias
S peson,
2.1 Bijections

Deﬂ &: A—?B 15 Q biif(,tiﬂn or one-To-one (orrespondena’ l.j
& is both injective and surjective .

£9 - ideatity functin 1,: A = A bijecteon

: - R" w = X )
[ ° :{' R R Were ﬂx) e 3 b‘Jecf“o"
¢+ 5 R'= R whee §0) - log x —

@ Jet f‘ A — B be a bijection The tnverse function of § )
dencted §':B = A, is defined by £ (b)=a when

Sa) =p »
) =b_ A ‘;s.; .5
$§5




Re_m= Let f:A"’B be a bc"]ection, s 5
St PR LALL S @B
6T

Eq ¢« § RoR with 0)=x  §75) =y
¢+ 5 R R with §06O)=x. §7(9) =y~

. 5 R—v@ with §(x) = e* . 5"(3):3.3
A

@K’a&ﬁw reod

edit’ positive (ealy\'
$ : R 2 § nomegative reals3 15 nst a bijection.
Do yor See vy ?




