Discrete Mathematics (MATH 208) ’ Score: / 36

Fall 2022
Friday, 09/23/2022
Homework 4: Chapters 8, 9, 10 Name (Print):

Chapter 8 - Relations

1. Let A= {a,b,¢,d} and R = {(a,qa), (a,c), (b,d), (c,a), (c,c), (d,b)} be a relation on A.
(a) Draw a digraph which represents R.

(b) Draw the bipartite graph which represents R.

2. Let A ={a,b,c,d} and R = {(a,a), (a,c), (b,d), (c,a),(c,c),(d,b)} be a relation on A. What is
the inverse of R?
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3. Find the composition, R o S, where S = { (1,a), (4,a), (5,b), (2,¢), (5,¢), (3,d) } and
R ={(a,x),(a,y),(b,x),(c,2),(d,z)} as a set of ordered pairs.

4. (a) For any relation R, (R™!)™' = R.

(b) There are no relations R for which R = R™L.
(c) Let A and B be two sets. The empty set, (), is a relation from A to B.

(d) Let S be a relation from A to B, and let R be a relation from B to C. Then

(RoS)'=8"1oR™

Chapter 9 - Properties of Relations

1. Give a counterexample to the claim that a relation R on a set A that is both symmetric and
transitive must be reflexive. Hint: There is a very simple example!
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2. Let A be the relation on the set Z of all integer defined by s At if and only if |s| < |¢|.

(a) Is A reflexive? Justify your answer.

(b) Is A irreflexive? Justify your answer.

(c¢) Is A symmetric? Justify your answer.

(d) TIs A antisymmetric? Justify your answer.

(e) Is A transitive? Justify your answer.
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Chapter 10 - Equivalence Relations

1. Let L be the collection of all straight lines in the plane. Four examples of elements in L:
r+y=02r—y=-5 2 =7 vy =0 A relation P on L is defined by the rule I; Pl
provided the lines I; and [y are parallel. Is P an equivalence relation on L7 If it is, what are
the equivalence classes of P?

2. Let A be the set of all ordered pairs of positive integers. So some members of A are (3,6),
(7,7), (11,4), and (1,2981). A relation on A is defined by the rule (a,b)R(c,d) if and only if
ad = be. For example (3,5)R(6,10) is true since (3)(10) = (5)(6).

(a) Explain why R is an equivalence relation on A.

(b) List four ordered pairs in the equivalence class of (2, 3).



