Chapter one
Set theory
1.1 - Basic set theory e sleall 4 yla3 ac 68
Definitions:

1- Set: A set is collection of objects, the objects are called element (Events) of the
set .
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A set is usually denoted by capital letter e.g. A,B,C,... ; If X is an event belonging to
the set A, we shall write x € A if xis not an event or element of A, we shall
x&A
Exp) A={0,1,2,3,4} and B={X:X<8} where (X:positiveinteger 2
2 50 raia)
B={1,2,3,4,56,7}

2- Sample space (S ,Q ) : The all possible outcomes of a random experiment are
called the sample space .

Exp) The experiment of tossing a coin is :

S={H,T)}

3- Random Experiment : All outcomes of the experiment known . JS 45
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4- Events : An event is any collection of possible outcomes of an experiment that
is any subset of §
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Exp) S§$={1,2,34,56}
X ={3}
Y ={2,3}
Z ={1,2,3,456} = S

5- Subset : Theset A issaid to be asubsetof § if everyelementof A isalso
an elementof S .
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i.e. A iscontainedin$ ; thatismean:
xe€E(AcCS)

XEAand x€S

6-Empty set : A set is said to be an empty set or null set if it has no element, and is
denoted by @ ;
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7-Equal set: Two set A and B are said to be equal if every elementsin A are
contained in B also.

AcB and Bc A
Then A =B

8-Universal set: All set under investigation are assumed to be subset of the space,
we shall call it the space and denoteitby S or Q.




9-The complement: The complement of the set A with respecttothe § ,

denoted by (Z ,AS, A') it is the set of all the element thatarein S but
notin A .

Thatismean: A ={x:x € s and x ¢A} .

10-set difference: Let A and B be any two subset of § , the set of all points in
A thatarenotin B, willdenotedby (A/B or A—B)

Thatismean:- A/B ={x:x € A and x € B}
A= S/A
A={x:x €S and x ¢A}

e If A isasubsetof B then A € B andread A contained B or BD A
and read B contains A
elf Ac B and B cA then A=8B .

Exp) Let S be the set of all natural numbers; § ={1,2,3,4,5,...... }
Define: A={x:x isanevennumber, x € S}
And B ={y:y isamultipleof3, y €S}
Find: (A°, B, A/B , B/A)
Solution:
A={2,4,6810,12,14,16,...}
B=1{3,6912,15,18,21, ..}
A°={1,3,5,7,9,...} ; A={x:xx €S and x ¢ A}
B°={1,2,4,572810,11,..}
A/B ={x:x € A and x ¢ B}
A/B = {2,4,8,10,14,16,20,...}
B/A = {3,9,15,21,27, ...}



11-Union of set: Let A and B be any two subset of § , the unionof A and B ,
denoted by (A U B); is the set of all elements belonging either to A
or to B or both.

(AU B) = {x:either x € Aor x € B or both }
x€(AUB)=x €A or xeB
x¢(AUB)=x ¢A and x¢ B

12-Intersection of set: Let A and B be any two subset of § , The intersection
denoted by (A N B) is the set of all elements that are in both A and
B.

(AnNB)={x:x€A and x€ B }
x€E(ANB)=x €A and x€B
xé€(ANB)=x ¢ A or x¢ B

e Twosets A and B are said to be disjoint or mutually exclusive if they have
no common elements i.e. :
ANB =0




e Venn-Diagrams :
The set operations can be represented by diagrams which
are called Venn diagrams .

1- A¢ =
2- A/B =
3- AUB =
(AUB) ={x:x € Aor x € Bor both}
$
QD
4- AnNnB =

(ANB)={x:x€A and x€B }



5- AN(BUC) =

6- ANB =0 | OO/% J

1.2- Some Fundamental Theorems A il plail) (any

- Let A,Band C beanysubset of §

1- ldempotent Laws LAl (8

AuA=A4 and ANA=A4

2- Associative Laws Jadl) o 5308

AuBUC)=(AUuB)UC=AUBUC

3- Commutative Laws bl o 518

AUB=BUA and ANB=BnNA



4- Distributive Laws ol o
Au(BNC)=(AUuB)N(AU )
AN(BUCO)=(ANB)UANO)

5- Identity Laws Loy sl
AUup=A and AN =0
AuS=S and ANS=A

6- Complement Laws JaSall 5 daaiall o 5il8
AUA =S and ANA =0
(A9)° =4 ; §°=0 and @°=S

7- De Morgan’s Laws OS2 o8

(AU B)¢ = A°n B°
(AN B)¢ = A° U B°

** To prove the distributive Laws :
1- Au(BNC)=(AUuB)N (AU )
Proof/
Let xeAU(BNC) -» x€A orxe(BNC(C)
- X€EA or (x€B andx € ()
- (x€A orxe€EB)and(x€ A or x € ()
- (x€(AUB) andx € (AU ())
- x€(AUB)N(AUC)
Au(BNC)=(AuB)N(AuU0) e Sall





