Sets of Numbers




Real Numbers

Real numbers are divided into two types, rational numbers and irrational numbers.

Rational Numbers:
1) Any number that can be expressed as the quotient of two integers (fraction).

2) Any number with a decimal that repeats or terminates.

3) Subsets of Rational Numbers:


a. Integers: rational numbers that contain no fractions or decimals.

{…,-2,-1,0,1,2,…}

b. Whole Numbers: all positive integers and the number 0.

{0,1,2,3,…}



c.    Natural Numbers (Counting Numbers): all positive integers(not 0).




{1,2,3,…)

Irrational Numbers:

1) Any number that cannot be expressed as a quotient of two integers (fraction).

2) Any number with a decimal that does not repeat and does not terminate.

3) Most common example is π.

Properties of Numbers:
1) Commutative Properties of Addition and Multiplication:

a. The order in which you add or multiply does not matter.

a + b = b + a     and     a ∙ b = b ∙ a


      b. Examples: 




2 + 4 = 6 and 4 + 2 = 6




5 ∙ 6 = 30 and 6 ∙ 5 = 30

2) Symmetric Property:

a. If a + b = c, then c = a + b.

b. If, then

3) Reflexive Property

a. a + b = a + b

b. Nothing changes.
4) Associative Properties of Addition and Multiplication

a. The grouping of addition and multiplication does not matter (parenthesis).

b. Examples:

2 + (4 + 7) = 13 and (2 + 4) + 7 = 13

4 ∙ (6 ∙ 2) = 48 and (4 ∙ 6) ∙ 2 = 48

5) Transitive Property

a. If a = b and b = c, then a = c.

b. If, and, then.

c. If 8 ∙ 2 = 16 and 16 = 42, then 8 ∙ 2 = 42.

6) Distributive Property:

a. a(b + c) = ab + ac    and     a(b – c) = ab – ac

b. Examples:

3(7 + 2) = 3(7) + 3(2) = 21 + 6 = 27

5(9 – 6) = 5(9) – 5(6) = 45 – 30 = 15

7) Additive Identity:

a. When zero is added to any number or variable, the sum is the number or variable.

b. a + 0 = a

8) Multiplicative Identity:

a. When any number or variable is multiplied by 1, the product is the number or variable.

b. a ∙ 1 = a

9) Multiplicative Property of Zero:

a. When any number or variable is multiplied by zero, the product is zero.

b. a ∙ 0 = 0

Complete the following matching column.  Place the corresponding letter next to the number in the space provided.
_____ 1) 99 + 0 = 99





A) Reflexive
_____ 2) 19 ∙ 0 = 0





B) Additive Identity

_____ 3) 4(6 + 3) = 4(6) + 4(3)



C) Multiplicative Identity

_____ 4) If 12 = 3 ∙ 4, then 3 ∙ 4 = 12.


D) Assoc. Property of Mult.

_____ 5) 88 ∙ 1 = 88





E) Transitive

_____ 6) 12 + 2 = 12 + 2




F) Assoc. Property of Add.

_____ 7) If 32 + 4 = 36, and 36 = 62, then 32 + 4 = 62
G) Symmetric

_____ 8) 9 + (4 + 6) = (9 + 4) + 6



H) Comm. Property of Mult.

_____ 9) 3 ∙ (4 ∙ 11) = (3 ∙ 4) ∙ 11 



I) Mult. Property of Zero

_____ 10) 8 ∙7 = 7 ∙ 8





J) Distributive

Complete the following matching column.  Place the corresponding letter next to the number in the space provided.
_____ 1) If 8 + 7 = 15, then 15 = 7 + 8


A) Reflexive
_____ 2) 44 ∙ 0 = 0





B) Additive Identity

_____ 3) 7(9 – 2) = 7(9) – 7(2)



C) Multiplicative Identity

_____ 4) 9 + (1 + 7) = (9 + 1) + 7



D) Assoc. Property of Mult.

_____ 5) 17.5 + 0 = 17.5




E) Transitive

_____ 6) 11 – 4 = 11 – 4




F) Assoc. Property of Add.

_____ 7) If 12 + 4 = 16 and 16 = 42, then 12 + 4 = 42
G) Symmetric

_____ 8) 4 ∙ (3 ∙ 5) = (4∙ 3) ∙ 5




H) Comm. Property of Add.

_____ 9) 77 ∙ 1 = 77





I) Mult. Property of Zero

_____ 10) 6 + 3 = 3 + 6




J) Distributive

Answer each of the following questions:
1) Which number is a whole number but not a natural number?

a) -2

b) 3

c) ½

d) 0
2) Which number is an integer but not a whole number?

a) -5                 b) ¼                c) .1875           d) .33

3) Which number is irrational?

a) .454665…
b) 4

c) .1875
d) .33

4) Give an example of a number that is rational, but not an integer. _______________

5) Give an example of a number that is an integer, but not a whole number. _______________

6) Give an example of a number that is a whole number, but not a natural number. _______________

7) Give an example of a number that is a natural number, but not an integer.  _______________
8) Name the additive identity element. _______________

9) Name the multiplicative identity element. _____________ 
