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Exercise 1. Lewis–Zax (page 47): exercise 4.4.

Exercise 2. Lewis–Zax (page 56): exercise 5.8.

Exercise 3. Prove the logical equivalence: p⇔ (q ⇔ r) ≡ (p⇔ q)⇔ r

Exercise 4. Recall that binary relations are sets, such that the set operations ∪, ∩ and complement

apply to them. Let A,B be two non-empty sets. Let R ⊆ A × B be a binary relation. We denote

the domain of R by dom(R) and the range of R by ran(R). The complement of R is defined as

R̄ := (A×B)\R = (A×B)−R. Now let R1, R2 ⊆ A×B be two binary relations. Show that:

i) dom(R1 ∪R2) = dom(R1) ∪ dom(R2) ii) dom(R1 ∩R2) ⊆ dom(R1) ∩ dom(R2)

Exercise 5. Consider the set S = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12}. Define the relation R on S that

relates every number in S to those that have the same number of divisors as it. Show that R is an

equivalence relation. Find the partition of S corresponding to R.

Exercise 6. Let R1 and R2 be two equivalence relations on the set A. Show that R1 ◦ R2 is an

equivalence relation if and only if R1 ◦R2 = R2 ◦R1.

Exercise 7. Consider the set A = {1, 2, 3, 4} and the relation R = {(1, 1), (2, 2), (2, 3), (3, 2), (4, 2), (4, 4)}
on it. Draw its directed graph and find R ◦R.

Exercise 8. Consider the set A = {1, 2, 3, 4, 5, 6} and let R be a relation on A defined by:

R = {(1, 1), (1, 5), (2, 2), (2, 3), (2, 6), (3, 2), (3, 3), (3, 6), (4, 4), (5, 1), (5, 5), (6, 2), (6, 3), (6, 6)}

Show that R is an equivalence relation. Determine the set partition of A, which is induced by the

equivalence relation R; recall that this amounts to finding the equivalence classes of R.

Exercise 9. Consider the set A := {a, b, c, d, e, f, g, h}. For each of the following families of subsets

of A, determine whether or not it is a set partition of A.

a)
{
{a, c, e, g}, {b, d}, {h, f, c}

}
b)

{
{a, c, e, g}, {d, f, c}

}
c)

{
{a, c, e, g}, {b, h}, {d, f}

}
For those that are set partitions, draw the graphical representation of the corresponding equivalence

relation.

Exercise 10. Let A := {1, 2, 3}. Determine whether the following relations on A are equiva-

lence relations. Give an argument in each case. If an equivalence relation is given determine the

equivalence classes.

– i) R1 := {(1, 1), (2, 2), (3, 3), (1, 2), (2, 1), (3, 1), (1, 3)}
– ii) R2 := {(1, 1), (2, 2), (3, 3), (1, 2), (2, 1), (2, 3), (3, 2), (1, 3), (3, 1)}
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