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ABSTRACT. This is Exercise 11.3.4 from Hammack [Ham13, §11.3]:

Exercise 11.3.4. Let A = {a, b, c, d, e}. Suppose R is an equivalence relation on A. Suppose also

that a ∼ d and b ∼ c, e ∼ a and c ∼ e. How many equivalence classes does R have?

Solution. There is one equivalence class. In particular, A = {a, b, c, d, e} = [a]. Indeed, by defini-

tion,

[a] = {x ∈ A : x ∼ a}.

We clearly have [a] ⊆ A, so we just need to show the opposite containment. First, we have a ∈ [a],

since a ∼ a (reflexive property of an equivalence relation). Next, we have b ∈ [a]. To see this,

observe that we are given b ∼ c and c ∼ e, which implies that b ∼ e (transitive property of an

equivalence relation). Using this with the given equivalence e ∼ a, we have b ∼ a (again by the

transitive property of an equivalence relation). Next we have c ∈ [a], since we are given c ∼ e and

e ∼ a (where again we are concluding by the transitive property of an equivalence relation). We

also have d ∈ [a], since we are given a ∼ d, and this implies that d ∼ a (symmetric property of an

equivalence relation). Finally, we are given e ∼ a, so that e ∈ [a]. �
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