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1. If {{a, c, e}, {b, d, f}} is a partition of the set A = {a, b, c, d, e, f}, determine the corresponding equivalence relation R. 

For the relation that corresponds to the given partition, we have 

A / R ={{a, c, e}, {b, d, f}}, so there are two equivalence classes:

[a]R = {a, c, e}, and [b]R = {b, d, f}. Using the definition of equivalence classes and properties of equivalence relations we can find: 

R = {(a, a), (b, b), (c, c), (d, d), (e, e), (f, f ), 

(a, c), (a, e), (c, e), (c, a), (e, a), (e, c), 

(b, d), (b, f), (d, f), (d, b), (f, b), (f, d)}

2. Consider the following relation R on the set A = {1, 2, 3, 4}:

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

Find the transitive closure of this relation. 

We can find all pairs of elements in A that are connected by a path: 






 t (R) = {(1, 2), (1, 3), (1, 1), (2, 3), (2, 1), (2, 2), (3, 1), (3, 2), (3, 3), (4, 1), (4, 2), (4, 3)}

3. Let R1, R2, S1, and S2 be relations such that R1 ( A ( B, R2 ( A ( B, S1 ( B ( C, and S2 ( B ( C, where A, B and C are finite sets. Prove or disprove: if R1 ( R2 and S1 (S2, then R1( S1 ( R2( S2.

It can be disproved by the following counterexample:

Let A= {1}, B = {a, b}, C = {c}, R1 ={(1, a)} ( A ( B, R2 ={(1, b)} ( A ( B, R1 ( R2.

S1={(a, c)} ( B ( C, S2={(b, c)} ( B ( C, S1 (S2
But R1( S1={(1, c)}= R2( S2.
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