
Video for Homework H08.2 

 

Reading: Section 8.2 Reflexivity, Symmetry, Transitivity 

 

Homework: H08.2: 8.2#2,4,17,26,35 

 

Topics: 

 Definition of Reflexive, Symmetric, and Transitive Relations 

 Lots of examples of verifying those properties for given relations 

 Proving or disproving abstract statements about those properties 

  



Ordered Pairs, definition from Chapter 1 

 

 

The Cartesian Product of Sets, definition from Chapter 1 

 

  



Definition of Relation, from Section 1.3 

 

 

 

Definition of Relation on a Set, Section 8.1 

 

 

  



Inverse Relations 

 

  



In Section 8.2, we will study three properties that relations may or may not have 

 

Definition of a Reflexive Relation 

Words: Relation  on set  is reflexive 

Meaning: Every element of  is related to itself. 

Meaning Written Formally:  

using  notation:  

using ordered pair notation:  

Words:  is not reflexive 

Meaning: There exists an element of  that is not related to itself. 

Meaning Written Formally: 

using  notation:  

using ordered pair notation:  

 

  



 

Definition of a Symmetric Relation 

Words: Relation  on set  is symmetric 

Meaning: If one element of  is related to any second element of , then the second 

element is also related to the first. 

Meaning Written Formally: 

using  notation:  

using ordered pair notation:  

Words:  is not symmetric 

Meaning: There exist two elements of  such that the first is related to the second but 

the second is not related to the first. 

Meaning Written Formally: 

using  notation:  

using ordered pair notation:  

 

  



Definition of a Transitive Relation 

Words: Relation  on set  is transitive 

Meaning: If one element of  is related to any second element and that second 

element is related to any third element, then the first element is also related to the third. 

Meaning Written Formally: 

using  notation:  

using ordered pair notation: 

 

Words:  is not transitive 

Meaning: There exist three elements of  such that the first is related to the second 

and the second is related to the third, but the first is not related to the third. 

Meaning Written Formally: 

using  notation:  

using ordered pair notation: 

 



[Example 1]  Define relation  on  by  

(a) Illustrate  using a table and a directed graph. 

 

 

 

 

 

(b) Is  reflexive? If not, give a counterexample. 

 

 

(c) Is  symmetric ? If not, give a counterexample. 

 

 

(d) Is  transitive? If not, give a counterexample. 

  



[Example 2]  Define relation  on  by  

(a) Illustrate  using a table and a directed graph. 

 

 

 

 

 

(b) Is  reflexive? If not, give a counterexample. 

 

 

(c) Is  symmetric ? If not, give a counterexample. 

 

 

(d) Is  transitive? If not, give a counterexample. 

  



[Example 3]  Define relation  on  by  

(a) Illustrate  using a table and a directed graph. 

 

 

 

 

 

(b) Is  reflexive? If not, give a counterexample. 

 

 

(c) Is  symmetric ? If not, give a counterexample. 

 

 

(d) Is  transitive? If not, give a counterexample. 

  



[Example 4] Define relation  on  by saying  means  

(a) Illustrate  using a graph. 

 

 

 

 

 

(b) Is  reflexive? If not, give a counterexample. 

 

 

(c) Is  symmetric ? If not, give a counterexample. 

 

 

(d) Is  transitive? If not, give a counterexample. 

  



[Example 5] Define relation  on  by saying  means  

(a) Illustrate  using a graph. 

(b) Is  reflexive? If not, give a counterexample. 

(c) Is  symmetric ? If not, give a counterexample. 

(d) Is  transitive? If not, give a counterexample. 

 

graph.



[Example 6] Define relation  on  by saying  means  

(a) Illustrate  using a graph. 

 

 

 

 

 

(b) Is  reflexive? If not, give a counterexample. 

 

 

(c) Is  symmetric ? If not, give a counterexample. 

 

 

(d) Is  transitive? If not, give a counterexample. 

  



[Example 7] Define relation  on  by saying  means  

(a) Illustrate  using a graph. 

 

 

 

 

 

(b) Is  reflexive? If not, give a counterexample. 

 

 

(c) Is  symmetric ? If not, give a counterexample. 

 

 

(d) Is  transitive? If not, give a counterexample. 

  



[Example 8] Define relation  on  by saying  means  

(a) Illustrate  using a graph. 

(b) Is  reflexive? If not, give a counterexample. 

(c) Is  symmetric ? If not, give a counterexample. 

(d) Is  transitive? If not, give a counterexample. 

 



[Example 9] Prove or disprove: If a relation  on a set  is reflexive, then  is reflexive. 

 

  



[Example 10] Prove or disprove: If a relation  on a set  is transiive, then  is transitive. 

 

  


