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Recall that

[a] = {b€ A| aphb}.
If p is an equivalence relation then [a] is the equivalence-class, or the p-class, of a.

We denote by w the UNIVERSAL relationon A: w=Ax A Soxrwy forall r,y € A,
and [z] = A for all x € A

We denote by ¢ be the EQUALITY relation on A:

t = {(a,a) |a € A}.
Thus x ¢y & = =y and so [z] = {z} for all x € A.

3.2. Algebra of Relations

If p, A are relations on A, then so is pN A. For all a,b € A we have

a(pnA)be (a,b) € pnA
& (a,b) € pand (a,b) € A
apbandalb

We note that p C A means a pb = a A b.
Note that ¢ C p < p is reflexive and so ¢ C p for any equivalence relation p.

We see that ¢ is the smallest equivalence relation on A and w is the largest equivalence
relation on A.

Lemma 3.2. If p, A are equivalence relations on A then so is pn A,

Proof. We have 1 C pand ¢ C A, thent C p C A, so pN A is reflexive. Suppose (a,b) € pnA.
Then (a,b) € p and (a,b) € A. So as p, A are symmetric, we have (b,a) € p and (b,a) € A
and hence (b,a) € pN A, Therefore p N A is symmetric. By a similar argument we have
p N Ais transitive. Therefore p M A is an equivalence relation. O

Denoting by [a], the p-class of a and [a], the A-class of a we have that,

lalgn = {bE A|bpn Aa},
={beA|bpaandbal,
={beA|bpa}n{be A|bAa},
= [a,]pl""l [ﬂ])l.
We note that p U A need not be an equivalence relation. On Z we have



