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Exercise 1. Let A be a set and let m C P(A) have the following two properties:

e J&T;

e for all a € A, there is a unique P € 7 so that a € P.

Prove that if we define, for any a,b € A, a ~ b if and only if there is a P € 7 so that a,b € P,
then ~ is an equivalence relation.

Exercise 2. Let f : A — B be a function and let R = {(z,y)| f(z) = f(y)} C A% Prove
that R is an equivalence relation on A.

Exercise 3. Given sets A, B and C, and relations R C A x B and S C B x C, their
composite is the relation S o R C A x C defined by

(a,c) € So R if and only if there is a b € B so that (a,b) € R and (b,c) € S.

a. Prove that if R and S are functions, then so is S o R.

b. Prove that if So R and S are both functions, then for any a € A there is a b € B so
that aRb. Does this mean R is necessarily a function as well?



