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Fundamentals ¢ Repsiesentatign

Definitions

. *hit A well - defimed CoLLec’cLOh of distinct

| ob1 ecls .

§| Repsesentation :

i‘i Rosten / Tahulan Fonmm : Elements Listed in

:bHQCESsE&SQ Tdz2:3F.

|

2- Set- Ruildes Fostm ¢ defimed bu Q_pyiapesty

[ e | "

£*P(:t),eq9 {x:xce N, x<il. J

thmdaﬁd Notations L_meﬁta'nt)

7T

ll\ Natustal numbess {1,2,3,...1

Ual® Whole Numbens {0,1,2, ...}

.;Z gy T 3 Ln%eqeﬂs Lo 5~8 y»d , 091,2,---_}

/@ ¢ Ratfonal numbers {p/q: p.q €z, q+0} |

T o I°¢ THuational mumhbexs

R : Real mumbess ( R(lJchmaH- J_}mqﬁonaﬂ

C : Complex mumbhens

e
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Frnpty/ Null /\aid Set (@ oy {1) ¢ Contains

na_%Elements .

=

* Note: @ {s a suhset of eueﬁbj Set .

Sdingleton Set @ Contains exactly gne ele-
ment . d

Finite Set @ Countable number of elemewts."

Cardinal mumbes M(R) = Fimnite.

Infinite Set ¢ Uncauntable numhes Of

elements .

EoLuCLL Sets (A=R): Fueny elernent of B {5

I B and SV element of B is n A.

Fquiualent Sets t niR) = 1(g) ( Same num-

'b 0t elements > eleTnents need Mot he
{dentical).

D

Suhsets & Palnexn Sets

Suhsets

RER : Euesy element of A 15 alsg mRB.
Pxigper Subset (ACR): AC R hut A+ R.

Total Numben of Subsets : TF v (R) =,

total subsets = 9™ .

Totgl Pxwopent Subsets : 9M- 1 CexccludiTg

i T — — —

A itself). t
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Poloer Set P(R)

e Set of all Suhbsets Of A.

If n(A) =™, then n(pLA) = 2™.

Fxammple : Tf A={1,2}5 P(A) = {¢)9(1}3{2}?
{ia 21}} "

enuals (subsets of R)

«I0pen * (a,b)={x:a<x<hb}

e lclosed ¢ [asb] = {x:a<x<h}

Semi- Open - [a,b) ={mwz20< x <b.}

~10perations on Setg ¢ Venn Diggsiams

Union (A UB)

Elements in A 0R R ( oy hoth) .

AUR ={x:x eAVxER]

A unton B

u
</\<}{\> Etthe A ox B
A o . 4

A\ B

A B

—

Mtesisection (ANR)
Eletnents cormmaon to hoth A AND R.

HﬂR:{Q:IEQ/\xeR}
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* | Disjoint Sets ¢ Tf ANR F¢.

/X~ N___ Both R

¢ B

[ () ) A intersects B

N ¥ RNR

D

H

Niffesence (A-R)

Elements m A but NOT in R.

H~R={x:3ceHAx¢R}

o ITHPOj—Lt(lﬂ'I:: R-B=RANR

| R-B

,.u'mmeth Niffesence (AA 8)

ELG'FHEﬂtS M A 0x B, but NOT in hoth .

AaB=(A-g) U (B-A)

HAB=(HUB)~(HOB)
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Camplement ( A o1 A%)

Elerments in Uniuensal Set U but NJOT in A.

A=U-A={x:xeUNx¢ A}

Filgebm af Sets ( l.aws)

These axe  Cxitical fost Simplifying Set

expﬁess‘ions tn_JEE ID:HGbLe’T"ﬂS‘:J

|1- Tdernpotent Laws :

- AUA =A

* AAAR =R

12 Tdentity

Ei
o
C o
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Associative Laws
(

Y.
-(HUB)UC = AU (BuC)

ANB) N C = AN(BNC)
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5. Distrthutive Law (Ueny Tmporitant) ¢

- AulBNc) =(AUR N (Fuc)'

 An(BUC)=(ANBYU(ANC)

6. De M0gaTs Laws (csucial)

-(aum& R'OB

* (RNB) = AUER

3. Hbmhpboh Lawsg -

* AU(ANR) = A

* AN (RUR) =R

Rduanced Priopenties of Summe’cmc D1-

fference (A).

HAH=¢

RAQ =

‘HAB=BA9(mmmwﬁm@

(RaBlac=Ra(BAC) ( Rssociative)

Ho(Bac) = (AnR)a(RaC) ( Distsithutive) |

It RaB=RAC , then B = C ( cancellation

-} Candinality Fostmulas

Far Twao Sets (R,B)

1. Rasic Fosdmula -

N(AUR) =NA)+ N(B -Nn(ANBR)

2- TF Dmomt

N(AUB) = n(R)+ N (B)
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3. Differience -

N (A-R) =n (A -n(ANB) =n(AUB)-NLE)

0yt Thyiee Sets (AR, C)

. Union of 3 Sets -

n(AURUC) =2-nlR)-2_n(ANR)+ N (ANBAOC)

(sum of Singles - Sum of doubles + Twtple)

— LTEE Special Cases ( Regions)
L€

|Let M (P) be elements exactly Set P.

I11- iF:x:acHﬁ ONE Of the Sets

=Fﬁmm~2ZTNHnm+3n(HﬂBﬂc)

2 Exqctlttj TIJO of the 8ets :

=2.n(AnR)~3n (ARABNC)

3- NJdne of the Sets :

n(A'NR'NCc) =n(W-nlAURUC)

" th‘i'm‘iza‘c‘mh ( Mt/ Masx values) ~ TEE

Caritical

Fost problerns asking ™ At leqst hou:)mcmb:

" 0H " At ™Tast ho% 'mcmd.--“
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Fort Unton 1 (R UB)

]\’la:mmum n(A+ Nn(R) (tohen ANR =)

* Mintmum : mazx (n(p), N(B)) (When gne

Set 15 Subset Of qthen)

Forx Imtensection n{ AN R)

* Maximum @ min (nA), nlR)) (When One

Set Is subset Of athes)

* Mimimum 2 A+ nB) - (1) [ Dextued

from m (AUBR) £ n(U)

JImpasitant Relations & L_og‘ic :Srtj;mbots
ACEB® ANBR=A © AUBR=R © A-B=0.
N (AXRB) =NIA)X N(R).
| Sumbal Meaning

@ ()

Y Fost all] Fost eueny

= TheHe exists

- BeLonas to

C Priopest Subset

= I'moues

s Tf and anly tf (iff)

= Sueh that —

C Sub__s_et




