MTH 60
Section 1.3 The Real Numbers

A set is a collection of objects whose contents can be clearly determined. The objects in a set are
called the elements of the set. For example, the set of natural numbers used for counting can be
represented by {1, 2, 3, 4, 5, . . .}. if we add the number O to the set of natural numbers, we get
the set of whole numbers {0, 1,2, 3,4, 5, .. .}. The integers include the whole numbers as well
as the opposites (negatives) of the natural numbers. The set of integers can be represented as

{..-=3,-2,-1,0,1,2,3,.. }.
The set of rational numbers is the set of all numbers that can be expressed in the form %,

where a and b are integers and b is not equal to 0, written b+ 0. The integer a is called the
numerator and the integer b is called the denominator.,

Example: Express each rational number as a decimal.
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Any rational number can be expressed as a decimal. The resulting decimal will either terminate
(stop), or it will have a digit that repeats or a block of digits that repeat.
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Any number that can be represented on the number line that is not a rational number is called an
irrational number. Thus, the set of irrational numbers is the set of numbers whose decimal
representations are neither terminating nor repeating,

The real numbers are made up of the rational numbers and the irrational numbers.

We generally label the real number line only with integers.

Example: Graph 1.375, —4%, O.i, T, -JZ , and —2.7 on a number line.
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Example: Consider the following set of numbers: {—4%, —23,—1, 0,\5, \/E,Jr, %}

List the numbers in the set that are

g A

e L

el (D)

d. rational numbers _ i %) -?’-'5; —\,Oﬁ:\‘ )_3_2-
¥ o o e BRI

f. real numbers ‘H\ﬂ. LInO\f sk

Example: Write <, >, or = in between the numbers to make a true statement. \ \a

045 > 51
> 7 \Lof*a.o s
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T =304 et

Example: Write <, >, or = in between the numbers to make a true statement. 05

a. 3144 =« b. 4 3 e -125 £ -05 <<
Example: Determine whether each inequality is true or false. M
2. —-3<1 “True, \

b. -5<-5 Trué_

« 22l Cpise 0.33
The absolute value of a real number a, denoted |a|, is the distance from 0 to @ on a number line.3[ 1PYe)

Because absolute value describes distance, it is never negative. _ﬁ i
Example: |-7|= 7} \ O

Example: l\/§| = 6 = q

e

Example: |0[ =0 ’L
Example: Write <, >, or = in between the numbers to make a true statement. l

a [5> 2 b 4L 1 e -H= [oF —=0.3
2 4 g
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Section 1.4 Basic Rules of Algebra - 0.3

Recall that an algebraic expression combines varraables and numbers. Here is an example of an
algebraic expression: 2x+5

The terms of an algebraic expression are those parts that are separated by addition.

The terms 2x+5 of are 2x and 5.

The numerical part of a term is called a coefficient. The coefficient of 2x is 2.

If a term containing one or more variables is written without a coefficient, the coefficient is
understood to be 1. The coefficient of m is 1. The coefficient of xyz is 1.

A term that consists of just a number is called a constant term. In the algebraic expression
2x+5, 5 is a constant term.

The parts of each term that are multiplied are called the factors of the term. The factors of 2x
are 2 and x.

Like terms are terms that have exactly the same variable factors. 2x and 5x are like terms. 34°
and 4a4” are like terms. 7mn and mn are like terms. 2x)? and 3x)? are like terms. 2x)” and 3x%y are
NOT like terms. Constant terms like 5 and -2 are like terms.

Example: Consider the algebraic expression 4x+3+5x.

a. How many terms are in the algebraic expression? %, [ifp“;& gmg:f’\\:'d’ 12- M ]
gl ovy L 2 dernms,

b. What is the coefficient of the first term? LT

c¢. What is the constant term? 2
]
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d. What are the like terms in the algebraic expression? 4)( w\d_ 6 )(,

Example: Evaluate each of the algebraic expressions for x =2. (\3
a. 4x+3+5x b. 9x+3

Q) “Ax+3t5x = 4(2) +3+5(2) b) 9x+3=9.2+3
= % T3+ \0 -\% +3
= 9L —_ ELI

Regardless of what number you select for x, the algebraic expressions 4x-+3+5x and 9x+3
will have the same value. Two algebraic expressions that have the same value for all
replacements are called equivalent algebraic expressions.

Properties of Real Numbers and Algebraic Expressions

The Commutative Properties

Let a and b represent real numbers, variables, or algebraic expressions.
Commutative Property of Addition

at+b=b+a

Changing order when adding does not affect the sum.

Commutative Property of Multiplication

ab=ba

Changing order when multiplying does not affect the product.

Example: Does the commutative property hold for subtraction? Explain.
No 5-%=2 D=2 BT

C oL Ml orty WA waaspn WR Swtvudk
WO Ll Swegn oF ¥ vesull,

Example: Does the commutative property hold for division? Explain.

NO B

p————

— A
4 € 2

Mo 0N S, fvom AL Uxonple. Yok
A Lokt D Y does YV
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The Associative Properties

Let a, b, and c represent real numbers, variables, or algebraic
expressions.

Associative Property of Addition

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

Changing grouping when adding does not affect the sum.
Assaciative Property of Multiplication

(ab)c=a(bc)

Changing grouping when multiplying does not affect the product.

Example: Compare (2:3)4and 2(3-4).

(2D 4 = G4 2(34) = 2(12)
=24 =24
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Example: Does the associative property hold for subtraction? Explain.

5-(4-2)
5-(4-3) =5—|

\Jo Consider (B5-4)-3 @nd
(5-4)-3 <= (=3

= =9
Example: Does the associative prolierty hold for division? Explain.
Vo (BT8R TZ S Ats

h—

8=

The axample Shows Thae asseclabve Wty

does oy hold o Sawstun.
Example: Simplify 5+(3+x).

5‘*("5‘1'?() = (5*'%)‘1')‘
= BT

Example: Simplify 5(3x).
5(3x) =(5- 2)%
= D%

Example: Simplify 2+ (m +9).

2+ (mta) = M+ (2:+3)
=+
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The distributive property involves both multiplication and addition.
oY
3(2+5)= 3(7) 32+5) =2 LT 25
—_ 2\ =Gt \6
= L

The Distributive Property
Let a, b and c represent real numbers, variables, or algebraic expressions.

a(b+c)=ab+ac
Multiplication distributes over addition.

Example: Multiply 3(x+2).
4
B(x+2)= 3% +3.2

= Bhtey (@

Example: Multiply 5(2y -4).

SCQV—Z!-): 5'2\/ — 2-4

= \Oy - 20
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The distributive property allows us to combine like terms.
6x+2x=(6+

=8x
When combining like terms, we usually leave out the details of the distributive property.

3 bananas + 5 bananas = g bWWS

3b+5b= L\
10 meters — 4 meters = (O e AL

10m—-4m= (00N
2 bananas + 7 meters Q,MQO'\" \ag StW{L&TﬁO{
2+7m couC e sonplibred

Simplifying Algebraic Expressions
1. Use the distributive property to remover parentheses.

2. Rearrange terms and group like terms using the commutative and associative properties.
This step may be done mentally.

3. Combine like terms by combining the coefficients of the terms and keeping the same
variable factor.

&c%nﬂe:\Sir’nplify 3(6p+5)+2p.
L(Gop+ )+ Lp = Belop+3:5 £ 2Lp

=lgp+ 1D + 2p
=20p +15
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O Example: Simplify 4(2a +6b)+7(4a-3b).
.

426 +00)+1(40-20) = 4:2a+4.lo +T-4a =71-30
= 20 +24b +2%— 2\b

=2o+ Do

Example: Simplify %(12 +9k}.

1 ey e L gLes A Gl
301 q@"a\’rﬁ'b |

Qe
B

——
==

RIS

+ Ak

[\

Page 9 of 10



Example: Simplify 549+ 7r-3.
Sr+Q-+77¢-2 = Dyt v 93
= 12¢ + 6

QN o
+ ﬁ“‘\b ﬁdh.g»’f

Example: Write nine increased by the product of 3,and 2.less than.a number as an algebraic
expression, then simplify the expression. Don’t forget to start by defining a variable.

Lok O PER RSN The \uminer
0+ H(n-2)= 9+ 3:n-32
= 9+ 2n-(
= Bnr®
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