
CS0441 Discrete Structures 
Recitation 7 

Xiang Xiao 



A relation R on a set A 
 

Reflexive:  

 

Irreflexive 

 

Symmetric: 

 

 

Anti-symmetric: 

 

Asymmetric: 

 

Transitive: 

Properties of Relation 

for every element a ∈ A, (a,a) ∈ R  

for every element a ∈ A, (a,a) ∉ R  

for all a, b ∈ A, if (a, b) ∈ R, then (b,a) ∈ R  

for all a, b ∈ A, if (a, b) ∈ R and (b, a) ∈ R, then a = b 
The only case (a, b) and (b, a) are both in R is when a = b 

for all a, b ∈ A, if (a, b) ∈ R, then (b,a) ∉ R  
(a, a) ∉ R 

for all a, b, c ∈ A, if (a, b) ∈ R and (b, c) ∈ R,  
then (a, c) ∈ R 



P581 Q4 
Determine whether the relationship R on the set of all people is 
reflexive, symmetric, antisymmetric, transitive and irreflexive. 

 

A. a is taller than b. 

 

 

B. a has the first name as b. 

 

 

C. a and b have a common grandparent 

Reflexive 

Reflexive 

Symmetric 

Symmetric 

Antisymmetric  
(It is also asymmetric) 

Transitive 

Transitive Irreflexive 



P583 Q42 

• List the 16 different relations on the set {0,1} 
 

       A relation on a set A is the subset of A X A 

 A X A = {(0, 0), (0, 1), (1, 0), (1, 1)} 
 
Relations: 
  
 
 
 
 
 
 

1.𝛷 
2.{(0,0)}    3. {(0,1)}     4. {(1,0)}      5. {(1,1)} 
6.{(0,0), (0,1)}   7. {(0,0), (1,0)}      8. {(0,0), (1,1)} 
9.{(0,1), (1,0)}  10. {(0,1), (1,1)}    11. {(1,0), (1,1)} 
12.{(0,0), (0,1), (1,0)}  13. {(0,0), (0,1), (1,1)} 
14.{(0,0), (1,0), (1,1)}  15. {(0,1), (1,0), (1,1)} 
16.{(0,0), (0,1), (1,0), (1,1)} 



P583 Q44 
• Which of the 16 relations are: 
 

     reflexive: 

8, 13, 14, 16 

     Irreflexive: 

1, 3, 4, 9 

     Symmetric: 

1, 2, 5, 8, 9, 12, 15, 16 

     Antisymmetric: 

1, 2, 3, 4, 5, 6, 7, 8, 10, 11, 13, 14 

     Asymmetric: 

1, 3, 4 

     Transitive: 

1, 2, 3, 4, 5, 6, 7, 8, 10, 11, 13, 14, 16 



Representing Relations 

• Matrices: 
    Example: relationship on {1, 2, 3, 4}: 

{(1, 2), (1, 3), (1, 4), (2, 3), (2, 4), (3, 4)} 

 

 

• Directed graphs(Digraph): 

     Example: relationship on {a, b, c, d} 

{(a, a), (a, b), (b, c), (c, b), (c, d), (d, a), (d, b)} 



Directed graph 

• How can the directed graph of a relation R on a finite set A be 
used to determine whether a relationship is irreflexive? 

There is no loop in the graph 

 

• Determine whether the following two relations are reflexive, 
symmetric, antisymmetric and transitive. 

 

    

b c 
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b 

d 
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A B 

Reflexive: A, B 
Symmetric: None 
Antisymmetric: A 
Transitive: A 


