1.  What is a partition of a set?

A partition of a set S is a family of subsets of S with following properties: 1. No subset is empty. 2. Each element of S belongs to some subset. 3. every pair of distinct subsets are disjoint.

2. Let A = {1, 2, 3, 4, 5, 6 ,7}. Give an example of a partition of A.

Let A1 = {1, 2, 3}, A2 = {4, 5, 6}, and A3 = {7}. So that P = {A1, A2, A3} is a partition of A = {1, 2, 3, 4, 5, 6, 7}.

3.  How are the ideas of partition and equivalence relation related?

1) Given an equivalence relation R on a set S, the relation R gives rise to a partition P of S in which the members of P are the equivalence classes of R. 

2) A partition P of a set S induces an equivalence relation R on S where two elements of S are related by R whenever they lie in the same member of P.  The equivalence classes of R are equal to the members of P.

4. For the partition you gave in Question (2), what is the corresponding equivalence relation? 

R = {(1,1), (1,2), (1,3), (2,1), (2,2), (2,3), (3,1), (3,2), (3,3), (4,4), (4,5), (4,6), (5,4), (5,5), (5,6), (6,4), (6,5), (6,6), (7,7)}.

5.  Let A = {1, 2, 3, 4, 5, 6, 7}.  Let R = {(1,1), (2,2), (3,3), (4,4), (5,5), (6,6), (7,7), (1,7), (7,1), (2, 3), (3,2), (3,4), (4,3), (2,4), (4,2)} be a relation.  Is R an equivalence relation on A and if so, what is the corresponding partition?

R is an equivalence relation on A; the corresponding equivalence classes are B = {1,7}, C = {2, 3, 4}, D = {5}, and E= {6}. Thus P = {B, C, D, E} is a partition of A = {1, 2, 3, 4, 5, 6, 7}.
