NUMBER PROPERTIES
MAT0024 Basic Algebra Lab

I. COMMUTATIVE PROPERTY
The order may be changed without affecting the result. (This is like commuting to and from work or
school.)

A. Commutative Property of Addition: a + b = b6 + a
Example: 3 +4 =4 + 3
Example: 7(6 + 9) = 7(9 + 6)
Example: 1 + 2 +3)=1+ 3+ 2)
Example: 1 + 2 +3) =2 +3) + 1
Example: (4x + 7y) + 10 = (Ty + 4x) + 10

B. Commutative Property of Multiplication: a ‘b = b -a
Example: (3) -+ (4) = (4) - (3)
Example: 7 (6 + 9) = (6 +9) -7
Example: 1 -2 -3)=1-3"-2)
Example: 1 -(2 -3) = (2 -3) -1
Example: (4x - 7y) + 10 = (7y - 4x) + 10

Subtraction and division are not commutative. Why not?

. ASSOCIATIVE PROPERTY
The way in which the numbers are associated (by means of parentheses) may be changed without
affecting the result. Notice that the order does not change.

A. Associative Property of Addition: a + (b + ¢) = (@ + b) + ¢
Example: 1 + (2 +3) =(1l +2) + 3
Example: (5 +7)+1=5+7+ 1)
Example: (4x + 7y) + 10 = 4x + (7y + 10)

B. Associative Property of Multiplication: a (b ‘¢c) = (@ -b) ‘¢
Example: 1 -(2-3) =(1-2) -3
Example: (5 -7y -1 =5 (7 1)
Example: (4x - 7y) - 10 = 4x - (Ty - 10)

Do you think subtraction and division are associative?
III. DISTRIBUTIVE PROPERTY

A multiplier distributes over a sum or difference. Observe that this property 18 often given
"backwards”: a4 b +a c=a 1th + ¢

Example: 4 -(x + 7Y =4 -x ~4 -7 ordx +7) = 4x +~ 28
Example: 7 - (v -9 =7 v -7:9 or 7(v-9) = 7y - 63
Example: 3 :(4x + 7v - 6) = 12x + 21v - 18

Example: 4x + 8 =4 - (x + 2)
Example: 6y -54 =6 -(v - 9)
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IDENTITY ELEMENT FOR ADDITION}

ADDITIVE IDENTITY Forevery xinaset, x + 0 =xand 0 + x = r.
ZERO PROPERTY FOR ADDITION

This property is so named because when zero is added to any number, the result is identically the
same as the original number.

Example: 6 + 0 =6 or 0+ 6 =6
Example: a+0=2a or 0 +a =a
Example: (b +7) +0=(b +7)

IDENTITY ELEMENT FOR MULTIPLICATION } For every x in a set,
MULTIPLICATIVE IDENTITY x-l=xand | x=rx
When a number is multiplied by one the result is identically the same as the original number.

Example: 7 -1 =7 or t -7 =17
Example: a- 1 =a or 1 'a=a
Example: (4v-3) 1 = (4x - 3)

ADDITIVE INVERSE PROPERTY } X+ (-x) =0
INVERSE PROPERTY FOR ADDITION
Every number in the set has an inverse (-x) such that the sum of the number and its inverse is the

identity zero.,

Example: 6 + (-6) =0

Example: (-49) + 49 =0

Example: 8a + (-8a) =0

MULTIPLICATIVE INVERSE PROPERTY } x - 1. 1
INVERSE PROPERTY FOR MULTIPLICATION x

For every number in the set (except zero) there is an inverse such that the product of the number
and its inverse 1s equal to the identity one.

1
Example: 4 - —- =1
P 4
1
Example: = -6 =1
P s
Example: (-5) (l) =1
L5
/'3"\‘ /'2\
E> le: | =1 -] 2] =1
xample l,2} (3J
Example: (éj(Azj =1
7, A 5

Zero has no multuplicative inverse. Why not?

Notice that for the identity properties, the result is identically the same. For the inverse properties,
the result 1s alwavs the identity (zero for addition. or one for muluplication.)
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ive the complete name of the property used:
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EXERCISES

Give the complete name of the property used:

3 +x=x+3 ' 1. Commu{'a{-/'ve# /46/6/
2. 3-(x+5=@x+5 3 2. i L Melr,
3.3 (x+5 =35+ 3. 7 L Add.
4. 3 - (x+5=3-x+35 4. Distribufive
5. 3 - x+35=3 (x+5) 5. 1
6. 3-(5-x)=@3"5) - x 6. Assoc:ar’rvel Mulr.
7. 6+ (4+x)=(6+4) +x 7 / ; fcde .
8. 6+0=6 8. Ldent ;‘;/7 Add .
9. 8-1=238 9, I y M/t
10. 8+0=38 10. I Al
11. 8+ (8 =0 Il _Lnverse Ad
12. 8 —; = 1 12, Ty verse Mo /4.
i ox-1=x 13, :dcn#n%?# Mu/t.
14, x +(x) =0 14 Lhver se Acl].
15. 8- (x 1) =8x 1S Zdenti by Mt
16. 8 (x 1) =8 xrl 16. Assoc,a#;vel Mt
7. 8- (x-1)=8 (1 x) | 17 ommu #aﬁivc/ Mt
18 8 [x+(x) =80 18 __:hu<r5(7‘ Acl -
19 8 - [x + (-x)} =8 [(-1) + 1] 19 _'_;(Wilu ta L/‘/(’/ A o
200 8 [x + (1)) =[x+ (0] 8 00 I L Mart
21, 8 (6+0) =8 6 21 fdm#«%:{f Add.
2. 8+ (6+0)=8+6 N ;A
23, 8+ (6 +0) =8 +(0+6) 23 Ccmmwallvi Aa...
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