1.  What is a system of distinct representatives for sets S1, S2, ... Sn?
A sequence x1, x2, ... , xn such that xi is an element of Si for i = 1,2,...,n, and such that the elements xi are all distinct. 


2.  For each of the sequence of sets below, find system of distinct representatives if possible.

i. S1 = {1, 2}, S2 = {2, 3}, S3 = {1, 3}

2, 3, 1


ii. S1 = {1}, S2 = {1, 2}, S3 = {1, 3, 4}, S4 = {1, 3}

1, 2, 4, 3 


iii. S1 = {1, 2}, S2 = {2, 3}, S3 = {5}, S4 = {4, 5}, S5 = {4, 5} 

Not possible.  x3 must be 5 and x4 and x5 must be 4 or 5.  But neither can be 5 because x3 has to be 5.  So x4 and x5 must be 4.  But since x4 cannot = x5, there is no system of distinct representatives. 

3.  Suppose you are given a sequence of n sets S1, S2, ... , Sn.  A necessary condition for this sequence to have a system of distinct representatives would be that 

|S1 ( S2 ( S3 ( ... ( Sn| ≥ n;
that is, the union of these n sets sets must have at least n elements.  Is this a sufficient condition?
No. S1 = {1}, S2 = {1}, and S3 = {1,2,3}  Does not have a system of distinct representatives yet the union of these three sets has 3 elements.
