
Prof. Girardi Equivalence Relations

Equivalence relations are used in many branches of math. You might have already encountered

them in your undergraduate classes or Math 701. We will them in both Maths 703 and 704.

If C is a relation on a set A, we use the notation xCy to mean the same thing as (x, y) ∈ C and

we say
:
x

::
is

:::
in

::::
the

:::::::::
relation

::
C

:::
to

::
y. Furthermore, for any x, y ∈ A, either (x, y) ∈ C or (x, y) /∈ C;

thus either xCy (i.e., x is in the relation C to y) or x��Cy (i.e., x is not in the relation C to y).

Another common notation for the equivalence class determinded by x ∈ A is [x]; thus

[x] = {y ∈ A : y ∼ x} .

Rmk 3.0. Let x ∈ A. Then x is in the equivalence class determined by x since x ∼ x; thus, x ∈ [x] ⊂ A.
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Lemma 3.1 and Remark 3.0 now give the below key Theorem.

Theorem. Given an equivalence relation on a set A, let E be the collection of all
::::::::
distinct equiva-

lence classes determined by this relation. Then A is the disjoint union of the sets from E, i.e.,

A =
⊎
E∈E

E.

The below remarks about partition are just for your information.
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