1.  Let X = {1, 2, 3, 4} and Y = {a, b, c, d}.  Give examples of each of the following:

i. the ordered pairs in a function f that is onto
(1,a),(2,b),(3,c),(4,d)

ii. the ordered pairs in a function f that is NOT onto

(1.a),(2,a),(3,b),(4,b)

2.  Note that in Question 1, the sets X and Y have the same number of elements, namely 4.  What do you notice about your examples above?  That is, knowing that the sets X and Y have the same number of elements and that your function is either onto or not onto, can you draw any other conclusions about the function?

If X and Y have the same number of elements then a function f: X -> Y that is onto is also one-to-one.  If  f  is not onto, then we can also say that f is not one-to-one.
3.  Suppose f: X -> Y is a function such that X has m elements and Y has n elements.

i.  If f is one-to-one, what can you say about the relationship between m and n? (i.e., is m < n or m > n or m = n or m <= n or m >= n?)

m <= n

ii. If f is onto, what can you say about the relationship between m and n?

m >= n

iii. If f is BOTH one-to-one and onto, what can you say about m and n?

m = n
