1.  What is the Well-Ordering Axiom?

The well-ordering axiom states every nonempty subset of the set of nonnegative integers contains a smallest element. 

2.  What is the Division Algorithm?

The division algorithm is as follows:
Let a,b be integers with b>0. Then there exist unique integers q and r such that  a= bq + r  and  0 <= r< b.

3.  Write  42 = 15q + r  in two different ways, that is, find values of  q  and  r  that make the statement  42 = 15q + r  true.  Is this a violation of the Division Algorithm?  that is, the fact that you can find TWO different ways of making this statement true?  Why or why not?

q = 2, r = 12    42 = 15(2) + 12 

q = 3, r = -3      42 = 15(3) - 3

This is not a violation of the division algorithm because there is only one unique solution in which the remainder is greater than or equal to zero.  There are infinitely many values of  q  and  r  for which the equation 42 = 15q + r  is true; there is exactly one solution with 0 <= r < 15.

4.  Let a = 42 and let b = 15.  Consider the set 
                   S = { a - bx | x is an integer and a - bx >= 0}.
     Give three elements of this set.  What is the smallest element of this set?

S = { 42 – 15x | x is an integer and a – bx >=0} 
   = {    … 72, 57, 42, 27, 12}

12 is the smallest element

