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Relation (স˘ȴ ) 
 
Pre-Requisite:-  
 
Ordered Pair: 

 
Let A ,B be two non-empty sets and BbandAa  . Then ),( ba  is called an ordered pair and a,b 
are called the first and second coordinate of the ordered pair ),( ba   
 
Cartesian product” 
 
 The Cartesian product of the two sets A and B is denoted by AB and it is the set of order pair 
of elements (a,b) where aA  and bB. 
 i.e. A B = {(a,b) aA  and bB} 
e.g.  A = {1,2,3,4,5} 
        B = {5,6} 
AB = {(1,5), (1,6), (2,5), (2,6), (3,5), (3,6), (4,5), (4,6), (5,5), (5,6) } 

 
 
Definition of Relation: 
 
Let A and B be non empty sets. A relation between A and B is denoted by R (or  ) and is a 
subset of A B.  

Thus R BA  
      If   Rba , , then obviously   BAba , and we write aRb  and read as “ a is related to b” .        
     Again if   Rba ,  then we write a  R~ b or bRa  and read as “ a is not related to b” 

 
Examples: 
 
Let  4,2,1A  ,  6,4B                 6,4,4,4,6,2,4,2,6,1,4,1 BA  
let           6,4,6,2,4,2,6,1,4,1R     
Here , BAR   and therefore R is a relation from A to B. 
 

Domain & Range of a Relation: (ĺǘƯ ও Ƶসার ) 
 

o Domain : (ĺǘƯ )  
 
Let R be a relation from A to B . The domain of relation R is the set of all those elements Aa  such 
that   Rba ,  form some Bb . 

Domain of R is denoted by Dom(R) =   BbsomeforRbaAa  ,:  
 

o Range (Ƶসার ) 
 
  Let R be a relation from A to B . The Range of relation R is the set of all those elements Bb  such 
that   Rba ,  form some Aa . 
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Range of R =   baBb  ,:
 

o  Co-domain of a Relation
 
If R be a relation from A to B then B is called the co

 
 

Examples  
 

Let    6,37,3,2,1  BandA
  Let aRb  means a < b.
Then        6,2,3,2,6,1,3,1R
Here ,  
Domain  R =  3,2,1  
Range of R  6,3 ,  
and Co-domain of R =B =  ,3
 
 

Inverse Relation 
 

 
Empty Relation/ Void Relation (
 

A relation R from A to B is called an empty relation or a void relation from 
 

Example: 
Let    11,7,6,4,2  BA  and let 
 

 
A relation R from a non empty set A into itself is called a relation on A. 
i.e. if A is a non empty set , then a subset of 
 

Examples :  
 
Let  3,2,1A  and Let for a ba,
Then       1,2,2,3,1,3R  is a relation on A.
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AasomeforR   

domain of a Relation (উপ ĺǘƯ) 

If R be a relation from A to B then B is called the co-domain of relation R. 

6  
means a < b. 

  6,3,6  

6,3  

Empty Relation/ Void Relation (শূনƟ্ স˘ȴ) 

A relation R from A to B is called an empty relation or a void relation from 

and let   evenisbaandBbAabaR  ,:,

Relation On a Set 

A relation R from a non empty set A into itself is called a relation on A.  
i.e. if A is a non empty set , then a subset of AA  is called a relation on A.

aRbAb ,  means a > b. 
is a relation on A. 
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A relation R from A to B is called an empty relation or a void relation from A to B  if R   

even  

is called a relation on A. 
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Identity Relation ( একক স˘ȴ ) 
 
      A relation R on a set A is said  to be the identity relation on A if                                                            
            R=   baandAbAaba  ,:,  It is denoted by IA. 
 Example:  
          Let  6,4,2A  then        6,6,4,4,2,2AI  
 
 

 Types of RelaTion : (স˘েȴর Ƶকারেভদ ) 
 

Empty Relation / Void Relation (শূনƟ্ স˘ȴ) 
 

A relation R on a set A is called an empty relation or a void relation from A to A  if R   
 

Example: 
Let  5,1,7A  and let   oddisbaandAbAabaR  ,:,  

Universal Relation (সািবŪক স˘ȴ) 
 

A relation R on a set A is called an Universal Relation AAR    
 

 
 
Reflexive Relation (˰সম স˘ȴ  ) 
 
Let A  be a set and R  be the relation defined on it . R  is said to be Reflexive  if aRa  holds for every 

Aa . 
   i.e. R  is Reflexive  if Raa ,   for all Aa . 
 
Example 

 "greater than or equal to" is a reflexive relation but "greater than" is not. 
 
 
Symmetric Relation (Ƶিতসম স˘ȴ) 
 
Let A  be a set and R  be the relation defined on it . R  is said to be Symmetric  if aRbbRa    

  Rba  , . 
 i.e. R  is  Symmetric  if RabRba  ,,      Rba  , . 
 
Example 

 "Is a blood relative of" is a symmetric relation, because x is a blood relative of y if and only if 
y is a blood relative of x. 
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Transitive Relation ( সংƠমণ 
 
Let A  be a set and R  be the relation defined on it . 

cbaaRcRcbandbRa  ,,
Example 

 If the straight line A is parallel to B and the straight line B is parallel to C then the straight lin
A is parallel to C 

 
 

Antisymmetric 
 
Let A  be a set and R  be the relation defined on it . 

babaRabandbRa  ,
 
 
 
 

Equivalence Relation (সমতুলƟতা 
 
A relation R  defined in a set A  is said to be an equivalence relation , iff 
 i) R  is reflexive i.e. aRa
 ii) R  is symmetric i.e. aRb
 iii) R  is transitive i.e. aRb
 

 
 
 
Example 

 For a parallel straight line A is parallel to the st. line A. So the relation “parallel” is refle
 If the line A parallel to the line B then B is parallel to A i.e. the relation “parallel” is 
symmetric.     
 If the straight line A is parallel to B and the straight line B is parallel to C then the 
straight line A is parallel to C. i.e. “par
  i.e.  Here the relation 
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সংƠমণ স˘ȴ ) 

be the relation defined on it . R  is said to be Transitive 
Ac  

If the straight line A is parallel to B and the straight line B is parallel to C then the straight lin

be the relation defined on it . R  is said to be antisymmetric 
A  

সমতুলƟতা স˘ȴ ) 

is said to be an equivalence relation , iff   
Aa  

bRaaRb   
aRb and  bRc  aRc  

For a parallel straight line A is parallel to the st. line A. So the relation “parallel” is refle
If the line A parallel to the line B then B is parallel to A i.e. the relation “parallel” is 

       
If the straight line A is parallel to B and the straight line B is parallel to C then the 

straight line A is parallel to C. i.e. “parallel” is transitive.   
ere the relation “parallel” is an equivalence relation.
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Transitive  if 

If the straight line A is parallel to B and the straight line B is parallel to C then the straight line 

antisymmetric  if 

   

 

For a parallel straight line A is parallel to the st. line A. So the relation “parallel” is reflexive.
If the line A parallel to the line B then B is parallel to A i.e. the relation “parallel” is 

   
If the straight line A is parallel to B and the straight line B is parallel to C then the 

   
is an equivalence relation. 
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 Let  3,2,1A  . Then          
 i)         3,1,3,3,2,2,1,11 R  is reflexive and transitive but not symmetric.  
 ii)         1,3,3,1,3,3,1,12 R  is symmetric and transitive but not reflexive , since 
  22,2 R            
 iii)               2,3,3,2,1,2,2,1,3,3,2,2,1,13 R  is reflexive and symmetric but not 
transitive, since   32,1 R  and   33,2 R  but   33,1 R  

 
 Problem : If R  be a relation in the set of integers Z  defined by 

    6,,:, bydivisibleisyxZyZxyxR   then P.T. R is an equivalence relation. 
 
Solution: 
 Let .Zx  Then 0 xx  and 0  is divisible by 6 . 
  Therefore , ZxxRx   
Hence , R  is reflexive. 
 
Again ,  yxxRy   is divisible by 6 
    yx   is divisible by 6  
  xy    is divisible by 6  
  yRx  
Hence R  is symmetric. 
 

 yxyRzandxRy   is divisible by 6  and  zy   is divisible by 6  
             zyyx   is divisible by 6  
          zx   is divisible by 6  
         xRz  

R  is transitive. 
Thus R  is an equivalence relation.  
 
 Problem:  On the set Z  of integers, define a binary relation  by ba  iff ba   be even. Show that 

 is an equivalence relation. 
 
Solution :   
 Here the relation  in the set Z  is defined as   Zbaevenbebaba  ,:,  
 As, aaa 2  be even Za  , so aa  
Therefore,   is reflexive. 
 
Let Zba ,  and ba  . Then ba   is even and so ab   is even. Hence ab  . 
 Zbaabba  ,       is symmetric. 
Next , let Zcba ,,  and ba   and cb  . 
Therefore, ba   and cb   are even. 

cba  2  is even ca   is even ca   
Zcbacacbandba  ,,  

  is transitive. 
Therefore,   is an equivalence relation. 
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 Problem : A relation R on the set of integers Z  is defined by   5,:,  baandZbabaR . 
Is the relation reflexive , symmetric and transitive ? 

 
Solution :  Let Za . Then 50  aa . Therefore aRa  holds Za . So R  is reflexive. 

  Next, Zba ,  and aRb  holds bRaabba  55  holds Zba  ,  
So, R  is symmetric. 
 Again let Zcba ,,  and bRcandaRb  55  cbandba  

Now ,     1055  cbbacbbaca  

Therefore , 5 ca  does not hold always. 
Hence R  is not transitive.s 
 
 Problem : If R  and S are equivalence relation on A  prove that , 
  1Ri  is an equivalence relation. 
  SRii   is an equivalence relation. 
 
Solution : 
 
i) Since R  is an equivalence relation therefore R  is reflexive , symmetric and transitive. 
Let Acba ,,  be arbitrary. 
The relation 1R  is  
a) Reflexive :   1,  Raa  , since aRa  holds   Raa  ,  
b) Symmetric :   1,  Rba  , since       RbaRabRba   ,,, 1  as R  is symmetric. 

     1,  Rab  
c) Transitive :       11 ,,,,   RcaRcbba        

 Since ,           RbcabRcbba   ,,,,,, 1       
        Rabbc  ,,,         
      Rac  ,   as R  is transitive.  

       1,  Rca  
Therefore 1R  is an equivalence relation. 
 
 
ii) For all   RaaAa  ,,  and   Saa , , since R  and S  are equivalence relations. Hence 

  SRaaAa  ,, . Hence SR  is reflexive. 
     

   
  SRab

SabandRab
SbaandRbaSRba





,
,,

,,,
 

Therefore , SR is symmetric. 
           

   
  SRca

ScaandRca
ScbSbaandRcbRbaSRcbSRba






,
,,

,,,,,,,,,
 

 SR  is transitive. 
Hence  SR is an equivalence relation. 
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Problem : Determine the nature of the relation R  on the set Z defined by aRb  iff 
0,  abandZba  

 
Solution :  
 
Let .Za  Then 0 aa . So aRa  holds Za  
Therefore R  is reflexive. 
Next let aRbandZba , .  
Then 00  baab   bRa . So R  is symmetric. 
Again , let bRcaRbandcba ,0,,   
Then    00.0...0,0 2  acbaccbbabcab   provided 02 b s 
[ e.g. if     033.1003.0;000.1.3,0,1  acbutbcbathencba ] 
Hence 0,0  bcab  do not always imply .0ac  
So, R  is not transitive. 
 
 
 

Some more relationS 
 
Partial Order 
 
Let A  be a set and R  be the relation defined on it . R  is said to be Partial order   on A  if  it is 
reflexive  , antisymmetric and transitive. 
 
Linear Order 
 
 Let A  be a set and R  be the relation defined on it . R  is said to be Linear order   on A  if  it is 
i) reflexive  , antisymmetric and transitive. 
ii) AbabRaoraRb  ,  
 

Equivalence class 
 

 For an equivalence relation R on a set A, the set of the elements of A that are related to an element, say a, of 
A is called the equivalence class of element a and it is denoted by [a].  
 
Example : For the equivalence relation of hours on a clock, equivalence classes are  
[1] = {1, 13, 25, ... } = {1+ 12n: n   N} ,  
[2] = {2, 14, 26, ... } = {2+ 12n: n   N} ,  
......... 
where N is the set of natural numbers. There are altogether twelve of them.  
 
 
 
 
 
 
 
 
 
 


