[bookmark: _GoBack]Math 266, Quiz #3, Summer 2010	Name _______________________________________________
Instructions: Show all work.  On proofs, clearly explain your reasoning.  Unexplained leaps of logic, even if correct, will be treated as if it is false.  On take home quizzes, all work must be your own; you may not work together.
1. Prove that there are no positive perfect cubes less than 1000 that are the sum of the cubes of two positive integers.  Explain which method of proof you are using.

It can be shown by exhaustive proof that the sums of cubes <1000 are {2, 9, 28, 65, 126, 217, 344, 513, 730, 16, 35, 72, 133, 224, 351, 520, 737, 5, 91, 152, 243, 370, 539, 756, 128, 184, 280, 407, 576, 793, 250, 341, 468, 637, 854, 432, 559, 728, 945, 686, 855} none of which are cubes.
To show by a direct proof, you would need a formula for the difference between any two cubes to show that they can’t be a perfect cube. This is much harder.





2. Show that if n is an odd integer, then there is a unique integer k such that n is the sum of k-2 and k+3.

If n is odd then n=2m+1 for some m in Z by definition of an odd integer. Then k-2+k+2=2k+1, thus for k to exist this equals n, or 2k+1=2m+1 or k=m.




3. 
What is the Cartesian product , where A is the set of courses offered by a mathematics department at a university, and B is the set of mathematics professors at this university?

, for example if A={Math 102,Math 266} and B={Biggs,Templeton} then AxB = {(Math 102,Biggs),(Math 102,Templeton),(Math 266,Biggs),(Math 266,Templeton)} if all possible combinations are exhausted.

4. Prove the idempotent laws (for sets) by showing that
a. 



Let , then x in A or x in U, but every element of every set is in U, so x in U, then 




Let , then x in , so . Therefore: 

b. 



Let , then if x in A or x in A, then x must be in A. So 




Let , then  because x is in A and x is in A.  Therefore . This shows that 

5. What can you say about the sets A and B is we know that
a. 



b. 





c. 



d. 
 
Nothing, since this is true for all sets
e. 
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