Algorithmic Foundations 2

Exercises for drop-in tutorial in week 12
Relations

1. Determine whether each of the following binary relations is

(i) reflexive

(ii) symmetric

(iii) antisymmetric

(iv) transitive:

(a) The relation R on N where (a,b)(R if and only if a|b

(b) The relation R on S={w,x,y,z} where R={(w,w),(w,x),(x,w),(x,x),(x,z),(y,y),(z,y),(z,z)}

(c) The relation R on Z where (a,b)(R means ab

(d) The relation R on the set of all subsets of X={1,2,3,4} where (S,T)(R if and only if ST

(e) The relation R on the set of all people, where (a,b)(R if and only if a is younger than b.

2. Give an example of a relation on a set that is

(a) symmetric and antisymmetric

(b) neither symmetric nor antisymmetric

3. A relation R on a set A is called asymmetric if (a,b)(R implies that (b,a)(R for any a,b(A.  Is it the case that a relation is asymmetric if and only if it is

(a) not symmetric?

(b) antisymmetric?

4. Let R be the relation {(1,2),(1,3),(2,3),(2,4),(3,1)} and let S be the relation {(2,1),(3,1),(3,2),(4,2)}.  Find S◦R.

5. Let R be a relation that is reflexive and transitive.  Show that Rn=R for all n(1.

6. Construct the matrix which represents the following relations:

(a) R on {1,2,3,4}, where (a,b)(R if and only if |a-b|(1

(b) R on {1,2,3,4,6,12}, where (a,b)(R if and only if a|b
7. Draw the directed graph for the relations defined by each of the following matrices:

(a)

1 0 1 0


  (b)

1 1 1 1

1 1 0 1




0 1 1 1

1 1 1 0




0 0 1 1

1 1 0 1




0 0 0 1

8. Use Algorithm 1 on Page 402 of Rosen in order to calculate the transitive closure of the following relations defined on the set {a,b,c,d,e}:

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

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

9. Suppose that the relation R on the set A is reflexive. Show that R* is reflexive.

10. Suppose that the relation R is irreflexive. Is the relation R2 necessarily irreflexive?

























