
Video for Homework H08.1 

 

Reading: Section 8.1 Relations on Sets 

 

Homework: H08.1: 8.1# 4,6,7,9,11,17,20 

 

Topics: 

 Definition of Relation on a Set 

 Illustrating Relations on Finite Sets 

o Using Tables 

o Using Arrow Diagrams 

o Using Diricted Graphs 

 Inverse Relations 

 Unions and Intersections of Relations 

  



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 

 

 

  



[Example 1] (8.1#15) Let 𝐴 = {2,3,4,5,6,7,8} 

Define a relation 𝑅 on 𝐴 by saying that 𝑥𝑅𝑦 means 𝑥 and 𝑦 have a common prime factor 

(a) Is 2𝑅6? 

 

Is 6𝑅2? 

 

Is 5𝑅5? 

 

Is 2𝑅5? 

 

Describe 𝑅 explicitly by listing its elements in set roster notation. 

  



Illustrating Relations on Finite Sets Using Tables 

 

(b) Illustrate 𝑅 from [Example 1] using a table. 

  



Illustrating Relations on Finite Sets Using Arrow Diagrams 

 

 

 

  



(c) Illustrate 𝑅 from [Example 1] using an arrow diagram. 

  



Illustrating Relations on Finite Sets Using Directed Graphs 

 

 

  



(d) Illustrate 𝑅 from [Example 1] using a directed graph. 

 

 

 

 

  





[Example 2] (8.1#18) Let 𝐴 = 0,1,3,4,5,6 

Define a relation 𝑉 on 𝐴 by saying that 𝑥𝑉𝑦 means 5|(𝑥
2

− 𝑦
2) 

(a) Describe 𝑉 explicitly by listing its elements in set roster notation. 

  



(b) Illustrate 𝑉 using a table. 

  



(c) Illustrate 𝑉 using an arrow diagram. 

  



(d) Illustrate 𝑉 using a directed graph. 

 

 

  



Relations on sets that are described abstractly, rather than listed explicitly 

 

[Example 3] Let 𝑋 = {𝑎, 𝑏, 𝑐}. 

Recall that 𝒫(𝑋) denotes the power set of 𝑋, which is the set of all subsets of 𝑋. 

Define relation 𝑺 on 𝒫(𝑋) by saying that 

𝐴𝑺𝐵 means that set 𝐴 has the same number of elements as set 𝐵 

 

(a) Is {𝑐}𝑺{𝑏}? 

 

(b) Is {𝑐}𝑺{𝑏, 𝑐}? 

 

(c) Is 𝑋𝑺𝑋? 

 

(d) Is 𝜙𝑺𝜙? 

 

 



Inverse Relations 

 

  



[Example 4] (8.1#10) Let 𝐴 = {3,4,5} and 𝐵 = {4,5,6} 

Let 𝑅 be the “less than relation” from 𝐴 to 𝐵. That is, 𝑥𝑅𝑦 means 𝑥 < 𝑦 

(a) State explicitly which ordered pairs are in 𝑅  and 𝑅−1 using  set roster notation. 

  



(b) Illustrate 𝑅  and 𝑅−1 using  tables. 

  



(c) Illustrate 𝑅  and 𝑅−1 using arrow diagrams. 

  



Unions and Intersections of Relations 

 

[Example 5] (8.1#19) Let 𝐴 = {2,4} and 𝐵 = {6,8,10} 

Define relations 𝑅 and 𝑆 from 𝐴 to 𝐵 as follows. 

Define relation 𝑅 by saying that 𝑥𝑅𝑦 means 𝑥|𝑦 

Define relation 𝑆 by saying that 𝑥𝑅𝑦 means 𝑦 − 4 = 𝑥 

State Explicitly what ordered pairs are in 𝐴 × 𝐵, 𝑅, 𝑆, 𝑅 ∪ 𝑆, 𝑎𝑛𝑑  𝑅 ∩ 𝑆 

. 

  


