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Sets and basic operations on sets

  

Chapter 1



Sets
 Introduction: Sets and Elements

We use capital letters A,B,C,...... to denote sets
We use small letters a, b, c, ....... to denote elements of  sets

A set is a collection of  well defined objects, 
called the elements of  set.

Notation:

Method of representing sets: 
List form: In this method a set is represented by listing all elements, 

separating these by commas and enclosing these in curly 
bracket

Set-builder form In this form elements are represented by some 
common property.

• If  a is an element of  a set A,we write a 
• If  a is not an element of  a set A,we write a 
 

رصانعلا عیمج ركذ

ةزیمملا ةیصاخلا ركذ

Example

Example

A
A

II
=



Example

Example Write the following in set-builder form
(a) A = {-3 ,-2٫ -1, 0,1,2, 3}
(b) B= {3,6, 9, 12}

Solution

Solution
A = { X : X E Z and - 3 S X S3 }

Be = { X : X =3 n ,
n EN and has 4 }

write the following in list form

(9) A = { X : X EN and 550 fax S Go }

(b) B ⇒ { ox : X E R and U2
- 5×+6=0 }

Cc ) C = { X :X Ep , ax is even and ox 453

(d) D= { ox : ne is a multiple of 53

Ca ) A- { So , 51 , 52 , 53,54 , 55g 56 , 57,85g 95 ,
GO}

(b) axe
- 5×+6=0

( ox - 3) ( X - 2) = o

⇒ ok =3 or X = 2

• : 13=22 ,
3 }

CC) { 2 , 4 , 6 ,
8 , to , 12

, 14 }

Cds { o , 5 , to , 15 , 20g - - - - 3



Classification of Sets

Finite and infinite set

Empty set
A set containing no elements, it is denoted  by 0 or { }

 تاعومجلما عاونأ

Finite set:

Infinite Set
Example

Example

A set containing infinite number of  elements

A set containing finite number of  elements.

Cardinal Number of a finite set
The number of  elements in a given finite set is called

If   A is the set of  odd integer less than 10. Then

If  B is the set of  natural number. Then

denoted by d(n) or |n|

d(n)=4

Infinite

Finite

ةیھتنملا ةعومجملا رصانع ددع

1
.

-

-

→

→

2 . -

Wich of the following set

As { sci se is irrational and 02+1 so }

D= { Xi X EZ and - 2 S X S 2 } are empty .

Solution :
Set A i set B .

42-1=0 ⇒ a - I 1 B = { - 2 , - Ig o , I , 2 }
i . A = { 0/3 not empty



Tow sets are equal if  they both have the same elements.
and we write A=B

 If  A is a subset of  B and  A= B 
then A is called proper subset 
of  B and we write 

proper subset

Let A and B be two sets. If  every element of  A is an 
element of  B then A is called subset of  B.

We say that A is contained in B or 
B contains A.

Equal Sets:

subset

The order is irrelevant.
Any repetition of  an element is ignored.

Note that

Example

مھم ریغ بیترتلا

B={6,4,8,2}

A={2,4,6}

Example

B يف دوجوم A يف رصنع لك

راركتلا لھاجت متی

3 .
-

4 .
-

O
-5 . -

I § ↳ owl s I

1 Is 's boss AaB I. G

-

IT SH , B I of A

- if , ↳ I j B s A



Example

Remarks 

If A = { Xi X is a prime number less than 5 } and

D= { Yi y is an even prime number }

then is B a proper subset of A 7

yes since A = { 2 , 33 g Bz { 2 }

is B CA and B & A

Let A = { 2,4 ,
6 }

B = { X : X is an even natural number less than 83

AS B and BEA . Hence A = B
.

Let A = { Ig 2,3 , 4 } and B = { 4 , 5 , 6 , 7 } . Then

A ¢ B and B ¢ A -

I

1-1



power set of  a set A is the set of  all subset of  
the given set and it is denoted by P(A).

power set
 لك ةعومجم يه

ةيئزجلا تاعومجلما

Example

Example

Number of  elements of  p (A) =     Remarks 
The number of  elements in set A.

A ةعومجملا رصانع ددع

⑥ .
-

If A = { is 23 them all the subset of A will be

PCA I = { 0 , { 13 ,
{ 23 , { Is 23 ]

hepcat ) = 4 .

→

write the power set of each of the following
Sets :

I . A = { Xi ox ER and dat so }

2 .
B = { y i y EN and I f y S3 }

Solution :

1 . ne 't 7 so ⇒ x = IFF ¢ R
.

: . As

. : p CA ) = { 03 .

2 . B = { I , 2 , 33

p CAI = { of , { 13 ,
{ 23 ,

{ 33
, { I , -23 , { I , 33 , { 2,3 } , { Is 2133}



Disjoint sets: 

Universal set 

Two sets A and B are said to be disjoint 
if  there is no element in common.

A set which contains all the
elements of  other given sets is
Called a universal set.

 ىلع لمشت يتلا ةعومجملا
 تاعومجملا رصانع عیمج
 )ھنیعم ةلأسم يف (هاطعملا
 ةلماشلا ةعومجملا  ىمست

Example

Example

In Venn diagram, the universal set is represented 
by rectangular region and a set is represented by 
circle or a closed geometrical figure inside the
universal set.

Venn Diagram

 لثمت ةلماشلا ةعومجملا
 لثمت تاعومجملاو لیطتسمب
 يسدنھ لكش وا  ةرئاد ةطساوب
ةلماشلا ةعومجملا لخاد قلغم

 ناك اذا نیتلوصفم اھنا نیتعومجم نع لوقن
مھنیب ةكرتشم رصانع دجویلا

If

Then

A and B are disjoint sets

'

÷÷÷÷i
.



Operation on Sets
1. Union of sets

2. Intersection of sets

Example

Example

  نیتعومجملا رصانع عیمج
A و B راركت نود نم

  



3. Difference of sets

4. Symmetric difference

Example

Example

Example

 ةكرتشلما رصانعلا فذحن ئفاكتلما قرفلا يف
 نم ةيقبتلما رصانعلا بتكنو ينتعومجلما ينب
  ىلع لصحنل B و A ينتعومجلما

 فذحن قرفلا يف
 ةكرتشلما رصانعلا
 ينتعومجلما ينب
 A رصانع بتكنو
 ىلع لصحنل طقف

A/B  رصانع وا B 
 ىلع لصحنل طقف

B/A  

-

¥

¥÷÷i÷÷i



If  U is a universal set and A is a subset of  U, then the set 
of  all elements in U that are not in A is called the 
complement of  A and is denoted by A

Complement of sets

Example

or

Example

Let U be the universal set

and
A={y: y is a prime number less than 10}

Find 

-

.

Eoa

*
.



Law of Algebra of sets



Results on Number of elements in sets

Suppose that A and B are finite sets. Then 

Example

Example Example

Remark

If

Check Check

Let A be any set in finite 
universal set U. Tnen

Theorem

O

÷÷÷÷÷÷: as



Example

Example

Check

-
-

can we say A is the disjoint

unfixof AID and An B ?

%
Consider the following data among no students in a college

So students are on list A L taking Accounting )
35 students are on a list B ( taking biology )
20 students are on both lists .

Find the number of students

ca ) on list A on B

h ( AUB ) = n CA) th CB) - n L An B )

= 30 t

'

35 -
20 = 45

(b) on exactly one of the two lists |g§
n CAl B) = n CA ) - n LA NB )

s 30 - 20 = to

n ( Bl At = n C B ) - n LA AB )

= 35 - 20 = 15

Thus lot 15=25 students



Example

① The students on hither the A list nor B list

nano : ' Ii : " '

= 65

Let n ( Ul = 70 , n LAI = 30
,

n (B) = 45 and n CARB ) = to .

Find the following

La ) n ( AUB ) = h CAI + n (B) = n LA NB )

= 30 + 45 - lo = 65

Lb ) n LAC) = h CU ) - n LAI

= 70 -
30 = 40

⇐ I n ( Ad B) a h C AUB ) - n ( An B )

=
65

- to = 55



Mathematical Induction

R.H.SL.H.S

Definition: let A(n) be a subset of  the positive integer p 
that is A(n) is true or false for each integer 
such that

3)-We prove that the statement is true for n = K+1

1) -The statement is true for n = I
2) -Assume the statement is true for n = K.

Example-

Show that Acu , : 1+3 + St . . . - + C 2n - I ) = n
'

Solution g

• A Ln ) is true for n=1 since I = 12 then

2) Assume that Acn ) is true for n=K it KEN .

THEREWITH = K2

3) We show that Acn ) is true for n=ktI

It 3-15 t - - - - + C 2K
- l ) + C 2 Clete ) - I ) = ( K -11 )

"

L . His = t3t5ts¥ + ( 2K t I )

s K + 2K + I

2

= ( kill = R . His


