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When you're working with real nunabers, there are some things that are
always true about how they behave. These things are called
properties. Most of them are common-Sense, but some of them aren't

s0 obvious.

i Sometimes order matters: Yo commutative sounds like
don't put on your socks after commute. That means “go
15k your shoes. But sometimes pack and forth? Addition
‘ i order doesn't matter: you could  an4 multiplication work
I;U;ton your shoes before your  gigher backward or forward,
elt.

Commutative Property of Addition

| ‘ J | The Commutative Property of Addition is sometimes called
the Order Property of Addition. It states that changing the order
of addends does not change the sum. So, ¢ + b =b +a.

4 How can knowing this property help you? One way is that you can use
it to make it easier to add.
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Algebra 213-214

EXAMPLE I: Add 26 + 18.
26+18=4 18+26=44
So, 26 + 18 = 18 -+ 26.
EXAMPLE 2: Add 25 + 147 + 75.

It you followed the order of operations rules, you'd add 25 + 147, then

add 75. But you can use the Commutative Property to switch the order

of 147 and 75.

95 + 147 + 75 = 25 + 75 + 147 Adding 25 + 75 = 100, More Heve

= 100 + 147 then 100 + 147 = 247,
= 247 is pretty easy!

Commutative Property of Multiplication

The Commutative Property of Multiplication is also called the
Order Property of Multiplication. It states that changing the order of
factors does not change the product. So, @ X b = b X a.
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EXAMPLE: Multiply 5 X 167 x 2.

It you followed the order of operations rules, you'd multiply 6 X 167,
then multiply by 2. But you can use the Commutative Property to
switch the order of 167 and 2 to make it easier to multiply.

BX 167X 2=5X2X 167 MU|tiP1y5X2 10,
=10 X 167 then 10 X 167 = 1670.
= 1670

yu can use




MATH ALERT Subtraction and Division Are Not Commutative EXAM
; ' Ifyou

58 — 2 equal to 2 ~ 87 Is 8 + 2 equal to 2 + 87 No, o
So, subtraction and division are not commutative. groupi
(88 + -

[T BUT, you can rewrite a subtraction expression as addition and
then use the Commutative Property. of Addition.

EXAMPLE I: Rewrite 8 ~ 2 as a commutative expression.
2 =6

. Asso
Subtracting 2 is the same as adding "2. 6 i The Ag

: _ roupir
Addition is commutative. : = 6 ?‘1' XI;))
PS5 You can also rewrite a division expression as multiplication and ' You car
then use the Commutative Property of Multiplication. :
EXAMPLE 2: Rewrite 8 + 2 as a commutative expression. 7 EXAMF
' = 4 ‘ - Ifyoufi

. then mu
More HELP  Dividing by 2 s the same as 1 =14 © the grot
See 188 mqitiplying by ';._ ' : (82 X OF
Multiplication is commutative, -

If you have a bunch of chores to do, you might You associate with : When yo
save time by grouping them in a certain way. It friends in groups. The '~ Property
makes sense to change the litter in the cat box, associative propertles ’
take out the trash, then wash up for dinner rather  5r¢ gl about the Distri
thaxi to wash up before doing your other chores!  yays you can group : Istril
addends and factors. - The Dist)

a(b + ¢y

a(h — c)

You can ¢

Associative Property of Addition

The Associative Property of Addition states that
changing the grouping of addends does not change the sura.
So, (@ + b) + ¢ =a -+ (b + ¢). Note that the order of the
addends stays the same.

How can knowing this property help you? One way is that
you can use it to make things easier to add.
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Algebra 217-220

EXAMPLE: Add 88 + 49 + 21. More HELP
. See 207-210
If you followed the order of operations rules, you'd add 88 + 49 and

then add 21. But you can use the Associative Property to change the
grouping so you can add 49 + 21 first.
(88 + 49) + 21 = 88 +(49 + 21)

=88 + 70

= 158

e

Associative Property of Multiplication

The Associative Property of Multiplication states that changing the
grouping of factors does not change the product. So,
(aXb)Xe=aX(bXc),

You can use this property to make it easier to multiply.

EXAMPLE: Multiply 82 X 25 X 4,

If you followed the order of operations rules, you'd multiply 82 X 25,
then multiply by 4. But you can use the Associative Property to change
the grouping so you can multiply 26 X 4 first.
(82 X 25) X 4 = 82 X (25 X 4)

= 82 X 100

= 8200

___Distributive Property = -

When you distribute things, you spread them out. The Distributive
Property lets you spread out numbers so they're easier to work with,

Distributive Property of Multiplication

The Distributive Property of Multiplication states that for a, b, and ¢,
a(b + ¢) = (ab} + (ac)
a(b — ¢) = (ab) — (ac)

You can use this property to help you multiply in your head.




MORE HEeL?
See 188

EXAMPLE 1: Find the nuraber of solar cells in an 8 X 23 array.

8 X 23=8%(20+3) 8%20 + 8x3
= (8 e 20) + (8 X 3 e T :Tw -
= 160 + 24 : : .
= 184

So, there are 184 solar celis
inan & ¥ 23 array.

EXAMPLE 2: Multiply 6 X 99.
6 x99 =6x(100-1)

= (6% 100y — (6 X D) 39 s the sarme 55 {00 — L i'e
— 600 — 6 ' easier to muitiply by 100 and
_ 504 than % is <o multisly by 99.

Making Division Distributive

The Distributive Property of Multiplication says that a(bh ~ ¢) = ab +~ac.

Since dividing by a number is the same as multiplying by its reciprocal,
vou can say that (b — ¢) = a = (b = ¢).

o~

So,(b+c)ra=Ltbroy=t+L

EXAMPLE 1:Divide (15 ~ 3) + 5. EXAMPLE 2: Divide (15 - 3) = 5.

(15 - 3) + 5= L(15 + 3) (15-3)+5=1415-93
= 1(15) + 43 = L(15) - 43
=51 -3
-8 -%

Identity elements are numbers that combine with other numbers
without changing ther. These properties are Just cOmImon Sense.

The Identity Element for Addition is 5 +0 =35
Obecausea - 0=aand 0 +a=a 0 -5 =5

The Identity Element for Muitiplication
is ! becausea X | =agand | Xa=a




. Algebra 223-224

fMATH ALERT No Identsty Elements for Dwisuon
3 and Subtraction : _

Is a~0 always a‘? Yes. -
T Is0- o always a? Not unless =0

- Subtractron 1s not commutatrve It doesnt work the same way
When the numbers’ are reversed. So, you can't say that zero is an
identity: element for subtractron as it i is for addltlon

Isa=+1 always a,‘? Yes.
Isl+a always a‘? Not unless ¢ = 1
'Dmsmn 1s not commutatrve It also doesn’t work the same way

" when the numbers are reversed So, you can't say that 1 is an
ldentity element for dmsron as rt IS for multlplicatlon

Inverse elements are numbers that combine with other numbers and

result in identity elements—1 or zero. fore HELP
See 046-047,

_ _ B 187-192
Lo V108 Additive Inverse

A number added to its additive inverse always equals (:
8 and 8 are additive inverses, 8+ 8=0
£ and "2 are additive inverses. 478 =
7.2 and 7.2 are additive inverses. 7.2+ 72=0

KB Multiplicative Inverse {usually called the reciprocal)
A number multiplied by its reciprocal atways equals |
3 and £ are reciprocals. X
2 and § are reciprocals. X~
4.6 and L 3¢ are reciprocals. X




