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Equivalence relations

Reading: Discrete Mathematics, first edition, section Sections 5.2
Section 5.2, 1, 3, 5, 7, 9, 11, 15

Section 5.2

1. A relation R is defined on N×N by (a, b) R (c, d) if a + d = b + c.
(a) Show that R is an equivalence relation.

(b) Describe the equivalence classes [(3, 1)], [(5, 5)], [(4, 7)].

3. Let R be an equivalence relation on the set S = {a, b, c, d, e, f}. If the distinct equivalence
classes are {a, d}, {b, f}, and {c, e}, what is R?

5. An equivalence relation R on the set S = {1, 2, 3, 4, 5, 6} results in three distinct equivalence
classes. Given that (a) 3 ∈ [4] ∩ [5], (b) [2] ∩ [6] = ∅, and (c) 1 ∈ [3], what is R?

7. Let R be a relation defined on Z by a R b if a + b = 0 or a− b = 0.
(a) Determine whether R is an equivalence relation.

(b) If R is an equivalence relation, then describe the distinct equivalence classes.

9. A relation R is defined on the set Z of integers by a R b if 11a− 5b is even.
(a) Show that R is an equivalence relation.

(b) Describe the distinct equivalence classes resulting from R.

11. A relation R is defined on Z × Z by (a, b) R (c, d) if abcd is even. Is R an equivalence
relation?

15. Let S be a nonemtpy set and let P = {S1, S2, . . . , Sk} be a partition of S, where k ≥ 1.
Define a relation R on S by a R b if a, b ∈ Si for some i with 1 ≤ i ≤ k.

(a) Prove that R is an equivalence relation.

(b) Describe the distinct equivalence classes resulting from R.
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