
Section 14 - Equivalence Classes

First do worksheet.

So, an equivalence relation partitions (divides up) a set into nonempty, pairwise disjoint
(i.e., non-overlapping) sets that cover (i.e., union to) all of the set.

Def: If A is a set and R is an equivalence relation on A; then for each a 2 A; the set
[a] = fx 2 A :x Rag is called the equivalence class of a.

Ex: Let R be an equivalence relation on a set A: Let a; b 2 A: Prove: aRb if and only
if [a] = [b] :
Proof: (=)) Hyp: aRb:
Let x 2 [a] : Then xRa:
Since R is transitive, we have xRb:
Therefore x 2 [b] :
So [a] � [b] :
Let y 2 [b] : Then yRb:
Since R is symmetric, we have bRy:
Thus, since R is transitive, we have aRy:
Now, again because R is symmetric, we �nally have yRa:
Hence y 2 [a] :
So [b] � [a] :
Therefore, [a] = [b] :
(() Hyp: [a] = [b] :
Let z 2 [a] : Then z 2 [b] also, since [a] = [b] :
Thus zRa and zRb:
Since R is symmetric, we have aRz:
Therefore aRb, since R is transitive.
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