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Number Systems

In problems 1-9, classify each as an example of the commutative property, the associative property, or both.

1. 3 + 5 = 5 + 3

2. 2 + 3 + 5 = 2 + 5 + 3

3. 6 + (2 + 3) = (6 + 2) + 3

4. 6 + (2 + 3) = (6 + 3) + 2

5. 6 + (2 + 3) = 6 + (3 + 2)

6. 6 + (2 + 3) = (2 + 3) + 6

7. (4 + 5)(6 + 9) = (6 + 9)(4 + 5)

8. (3 + 5) + (2 + 4) = (3 + 5) + (4 + 2)

10. Is the operation of putting on your shoes and socks commutative?  Explain.

11. In the English language, the meanings of certain phrases can be very different depending on the association of the words.  Decide whether each of the following groups of words are associative.


a. Bare facts person


b. Red fire engine


c. Traveling salesman joke


d. French language teacher

12. Consider the set {1, 4, 7, 9} with the operation * defined by the table

	*
	1
	4
	7
	9

	1
	9
	7
	1
	4

	4
	7
	9
	4
	1

	7
	1
	4
	7
	9

	9
	4
	1
	9
	7


 
a*b means the entry in row a and column b.  For example 7*9 = 9.  


Find each of the following:


a. 7*4


b. 9*1


c. 1*7


d. 9*9


e. 4*7


f. 1*9


g. 7*1


h. 7*7


Is the set {1, 4, 7, 9} closed under the operation * ? Explain

13. Given the table from problem 12, is * commutative on the set {1, 4, 7, 9}? Explain

14. Given the table from problem 12, is * associative on the set {1, 4, 7, 9}?  Explain.

15. Consider the operation ( defined by the following table:

	(
	(
	(
	(

	(
	(
	(
	(

	(
	(
	(
	(

	(
	(
	(
	(



a. Find (((

b. Find (((

c. Does ((( = (((?  Is the set commutative for ( ?


d. Does (((()(( = (((((() ?

16. Let ( mean “select the smaller number” and ( mean “select the second of the two.”  Is ( distributive over ( in the set of natural numbers?

17. Are the natural numbers closed under multiplication?

18. Is multiplication associative over the natural numbers?  Is it commutative?

19. Is there a multiplicative identity for the natural numbers?  

20. Do all non-zero natural numbers have a multiplicative identity?

21. Are the even numbers closed under addition?

22. Are the even numbers closed under multiplication?

23. Are the odd numbers closed under addition?

