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Categories of Numbers in the REAL
Number System

Natural Numbers
Whole Numbers
Integers

Rational Numbers
Irrational Numbers




Natural Numberg

* Are the counting numbers
«{1,2,3,4,5,6,7,8, ...}







Integers

* Are all of the natural numbers, their
opposites and zero.

e {...,-4,-3,-2,-1,0,1,2,3,4, ...
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Numbers that can be expressed &
b).
This set includes the integers, ter
decimals, and repeating decimals

Some examples:

=
A

1/3 = 0.33333333333333333333



Irrational Numberg

Numbers that CANNOT be expressed as a
fraction of integers.

In decimal form, they are the numbers that
go on forever without a repeating pattern.

Some examples:
2 =1.4142...

- T = 3.1415...
45.9492...




Venn Diagram of REAL
Number System

Rational Numbers

Irrational

Numbers




Tree Diagram of
Real Number System

Real Numbers

T~

Rational Numbers Irrational Numbers

Non-Terminating
& Non-Repeating

Terminating Repeating

Integers

Decimals Decimals Decimals
0.5, 1.4, 0.256 0.3, 0.45
0.6392518...
Fractions V2
Whole Numbers  Negative 1 4. 12/
5 M1 3

Numbers
-5, -80

Natural

Numbers
1, 2, 3...

Zero






Properties

A property 1s something that 1s true for all
situations.
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Four Properties

1. Distributive
2. Commutative
3. Associative

4. Identity properties of one and
Zero
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We
commute
when we
go back

and fort

to home.



Algebra terms
commute




£ This is a statement of the
& commutative property
for addition:




It also works for
multiplication:
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Commutative Property
of addition and multiplication

Order doesn’t matter

AxB=BxA
A+B=B+A
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Words

Numbers

PROPERTIES OF ADDITION AND MULTIPLICATION

Algebra

Commutative Property
You can add numbers
in any order. You can
multiply numbers in
any order.

1 _ L
3+4§—42+3
2 17=17"*2

a+b=Db+a
ab = ba
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Associative Property
When you are only
adding or only
multiplying, changing
the grouping will not
affect the sum or
product.

6+8)+9=6+(6+9)

i

a@a+b+c=a+ (b+c
@+*bysc=a-+b-c




# 10 associate with someone
means that we like to
be with them.
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The tiger and the panther
are associating with each

f)her. They are leaving the
lion out.




In algebra:
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The panther has decided
to
befriend the lion.

The tiger is left out.
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This is a statement of

the

Associative Property:
X+Y)+Z=x+(yY+7Z2

The variables do not change
their order.
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Associative Property of
multiplication and Addition

Associative Property 2> (@ -b)-c=a-(b-c)
Example: (6:-4)-3=6"-(4"-3)

Associative Property - (@a+b)+c=a+(b+
c)

Example: (6+4)+3 =6+ (4 + 3)
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The Associative Property
also works for
multiplication:

| L AR A
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{xy)z = x(yz)
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Distributive Property

A(B+C)=AB +AC

4(3 +5)=4x3 +4x5
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The distributive property only
% has one form.

8 INot one for
4 addition . . .and one for
multiplication
R 2| .. .because both operations are
s used in one property.




This is an example
of the distributive
property.

-
=
=
|
-
-
=
-
=
-
-
= -
-
-
=

s —~
§4(2\x+3) =8x+12

= > | 2
- =




Here is the distributive
property using
variables:

(y+z)=xy+xz

Y -
! o
=
|
! =
-
-
=
-
-

| »
l =
L -
\/

0000000000



The
identity
property
makes
me
think
about
my
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The identity property for addition
asks,
"What can I add to myself
to get myself back again?
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O is the identity element
for addition.




The identity property for
multiplication
asks,
"What can I multiply to myself

to get myself back again?




x(1)=x

81 The above is the identity property
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for multiplication.

1is the identity element
for multiplication.
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Identity Properties

If you add 0 to any number, the number stays
the same.

L I R

\

A+0=A or 5+0=5

If you multiply any number times 1, the
number stays the same.

Ax1=A ord5x1=5
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Example 1: ldentifying Properties of Additio
and Multiplication

| » Name the property that is illustrated in each
: equation.

=A.(-4)-9=9:(-4)
8 J-4)+9:=9-(-4) The order of the numbers changed.
[ Tommutative Property of Multiplication

P 3) 1 3 1
[5+Z)+Z—5+(Z+Z)

3] 1 [3 N 1 ] The factors are grouped

—|l+==54+|=+=
4) 4 4 4 differently.

i 2ssociative Property of Addition




Example 2: Using the Commutative and
Associate Properties

Simplify each expression. Justify each step.
29 + 37 + 1

A

20+37+1=29+1+37 Commutative Property
of Addition

\

Associative Property o
= (29 +1
@9+ D37 ddition

=30+ 37 Add.
=67
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