PROPERTIES OF REAL NUMBERS
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PROPERTIES OF REAL NUMBERS

Property

/ﬂommutative Properties

a+b=>b+a

ab=ba

)\ Associative Properties

(a+b)+c=a+(b+c)

(ab)c = a(bc)

i\ P’?-rﬂgltive Property

a(b+c)=ab+ac
(b + c)a=ab + ac

Example
T7+3=3+7
3:5=5-3
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'
o

2+4)+7=2+(4+17)
6 +=13
(3-7)-5=3-(7-5
xS A 5C-10S

Y N
2.(3+5)=2.3+2.5
(3+5):2=2-3+2-5

Description

When we add two numbers, order doesn’t matter.

When we multiply two numbers, order doesn’t
matter.

When we add three numbers, it doesn’t matter
which two we add first.

When we multiply three numbers, it doesn’t
matter which two we multiply first.

When we multiply a number by a sum of two
numbers, we get the same result as we get if we
multiply the number by each of the terms and then
add the results.




EXAMPLE 1 = Using the Distributive Property
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(a) 2(x + 3)

2.x+2:3  Distributive Property =~ C"3- 9

2x + 6 Simplify b,
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(b) (a+b)(x+y)=(a+b)x+(a+tb)y
= (ax + bx) + (ay + by)

=ax + bx + ay + by

AA+QY +ba+ by

SECTION P2 = Real Numbers 9

Distributive Property
Distributive Property l/-

Associative Property of Addition
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ADDITION AND SUBTRACTION

The number O is special for addition: it is called the additive identity because
a + 0 = a for any real number a. Every real number a has a negative, —a, that satisfies
a + (—a) = 0. Subtraction is the operation that undoes addition; to subtract a number
from another, we simply add the negative of that number. By definition

a—b=a+ (—b)

To combine real numbers involving negatives, we use the following properties.

PROPERTIES OF NEGATIVES

Property Example

1. (—1)a = —a (—1)5 = -5

. (é%a)= ) - (@) (—('5)‘57 - 55(‘—’75) - &
B I

4. (wb)=a_b (—4)(—3)=4-3

5. ((a+b)==a—=0>b —(3+5)=-3-5
6. F(g=b)=>b —a —(5—8)=8-—-5

-o4h —pb-a




EXAMPLE 2 = Using Properties of Negatives

Let x, y, and z be real numbers.

(@ x(x+2)=—-x-2 Property 5: —(a + b) = —a — b
et

b) <(xfvyrpz)=—x—-y—(-z) Property5 —(a+b)=-a—b
~x=-J+2

=—X—y+tz Property 2: —(—a) = a



Multiplication and Division .
AP olamn

The number 1 is special for multiplication; it is called the multiplicative id'éntity@
because a+ 1 = a for any real number a. Every nonzero real number a has an inverse,
1/a, that satisfies g (1 [a) = 1. Division is the operation that undoes multiplication;

Zs\WV 2 %) _ 92,3 _
g’%\ 5 2 3 E‘*E"i

to divide by a number, we multiply by the inverse of that number. If b # 0, then, by

definition,
o o~b
* b am—

* 1
We write a-(1/b) as simply a/b. We refer to afb as the quotient of a aré bbor as the
fraction a over b; a is the numerator and b is the denominator (or divisor). To com-
bine real numbers using the operation of division, we use the following properties.

3:2 2355
S 3*2



PROPERTIES OF FRACTIONS

Property
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Example
£3_25_10,
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Description

When multiplying fractions, multiply numerators
and denominators.

When dividing fractions, invert the divisor and
multiply.

When adding fractions with the same denomina-
tor, add the numerators.

When adding fractions with different denomi-
nators, find a common denominator. Then add the
numerators.

Cancel numbers that are common factors in
numerator and denominator.

Cross-multiply.




EXAMPLE 3 = Using the LCD to Add Fractions 2 126
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5 7 \ ’ ,/l . T(J

Evaluate: — + — 2| Do
(36) " (120
SOLUTION Factoring each denominator into prime factors gives

36=22(2) aa 120 42)30)

We find the least common denominator (LCD) by forming the product of all the prime
factors that occur in these factorizations, using the highest power of each prime factor.

Thus the LCD is 2°-32.5 = 360. So

3
§Z§>@ 5 7 5.10 7.3

— + = + Use common denominator

36 120 36-10  120-3

« Ne
g _ 50 + 21 _ 71 Property 3: Adding fractions with the
‘.\ O - 360 360 360 same denominator
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36x0  “[2px3




EXERCISES

2. Complete each statement and name the property of real
numbers you have used.

(a) ab = _b_a ; Property COmMmu (ati've
(b) a+(b+¢) 40_-1-_@4( Property Asso cualuwe PTUPG\’(j
© g9 =0bae s Propery Dotiobedie



9-10 m Real Numbers List the elements of the given set that are
(a) natural numbers—e 3 15233245 -—- §
(b) integers 3 --— _2,-1,0,152, --- §
(c) rational numbers 2/}, , o.us,0-388---"
d) irrational numbers {3 ,vS 5 T

9, {~1.5,0,3, V1,271, —m,3.14, 100, -8}

10. {1.3,1.3333..., V/5,5.34, =500, 13, V16, 55, - %}
o) Nakisal number’ 00
I'nlcgw 041004 - %

yolienal _j€,0,3 »2F 5 3./4 4100, -§
Teeabmed o, gy



19-22 = Properties of Real Numbers Rewrite the expression
using the given property of real numbers.

19.
20.
21.
22,

Commutative Property of Addition, x + 3 = 3+2
Associative Property of Multiplication, 7(3x) = 6*3) x
Distributive Property, 4(é + B) = 4A+4P

Distributive Property, 5x + S5y = § (¢ 4_3)



EXERCISE

Perform the indicated operations
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