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UNIT 1: EXPRESSIONS, EQUATIONS, AND FUNCTIONS

1-1 The Real Numbers
Mathematics is the study of numbers, shapes, arrangements, relationships, and reasoning.

A number is an idea; we represent numbers by using symbols, called numerals or numerical
expressions.

Counting Numbers or Natural Numbers are represented by the symbols
1,2,3,4,5,6,7,8,9,10, ...

Each counting number has a successor that is 1 more than that number. For example, the successor
of 1is 2, the successor of 2 is 3, and so on.

The smallest counting number is 1, and there is NO largest counting number. Zero is NOT a counting
number.

Whole Numbers are represented by the symbols 0,1, 2, 3,4, 5,6,7,8,9, ...
The smallest whole number is 0, and there is NO largest whole number.

A setis a collection of distinct objects or elements.
A set is usually indicated by enclosing its elements within a set of braces, {}. &= CU r,Q,b

A finite set is a set whose elements can be counted. b rocC KQ—"Z%
Example: The set of digits: {0, 1, 2, 3,4, 5,6, 7, 8, 9}

An infinite set is a set whose elements cannot be counted 'T'hl's 'S in
because there is no end to the set. . +
Example: The counting numbers and the whole numbers are infinite sets. "Phl S sSe

The empty set or the null set is a set that has no elements. d 0 n‘+ % 3 g

The empty set is written as { } or @. d o —

Example: The set of negative counting numbers is empty. "l’h .
1 S G
natem P+5

An operation is a procedure or a rule that tells you how to combine elements or numbers in a
set to obtain other numbers.

OPERATION SYMBOL RESULT
Addition + Sum
Subtraction - Difference
Multiplication X Oore Product

Division =+ or fraction Quotient
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A numerical expression is a way of writing a number in symbols.
Example:6+2=2x2x2=4x2=1x7+1=18-10=640+-80=8

The Integers < 1 { 4 { L .

A positive number is a counting number.
A negative number is the opposite of a positive number.
Zero is neither positive nor negative.

The set of integers consists of the positive whole numbers, the negative whole numbgg, and

e ~—> +herr opposiies

The set of integers can be shown as{...,-3,-2,-1,0, +1, +2, +3, ..} or as
{0, +1, -1, +2,-2, +3, -3, ...}.

Set Ais called a subset of set B, written A — B, if every element of set A is also an element of set B.

32 sf,-\- Ls>)s a Subset ofF ™
"‘D Integers —IZ

/.2 Whole numbers c Integers
Counting numbers < Integers

Counting numbers < Whole numbers

Subsedts

Inequalities occur when one number is not necessarily equal to another number. We use the
following inequality symbols to show inequalities:

3I<y less than < greaterthan > 5>73

> < 5 less than or equal to = greater than or equal to 5 = 3
< >
5—5 not equal # 5 3 3— 3

I+*FS

v
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The Rational Numbers _G_-g reP‘.esen-ts c..-ﬁ'ac.h'on. /decimd.Q,.

Rational numbers are all numbers fhat can be expressed in the form % where a and b are
integers and b # 0. [6) ? d.vrs:on_b D 'S
Rational Numbers ,3 U N DE ,- ‘ N E. D .
: The counting numbers,
whole numbers, and

integers are all subsets of
the rational numbers.

T _ 5
2 - 235

Properties of Rational Numbers

¢ The set of rational numbers is everywhere dense. Given two unequal rational numbers, it is
always possible to find a rational number between them.

To find a rational number between two others, you can find the mean (average) of the two numbers.

* Every rational number can be expressed as either a terminating decimal or a repeating

decimal. (e n d S)
| 05000 = S | 0:333333..
Teminating: —=211.0000 Repeating: ==3)1.00000000
g ) P g 3 }

* Every rational number can be expressed as a repeating decimal.

Express a decimal as a Rational Number: —® LO 1 +@ QS O —r(‘ac‘h’a\n

1. Read it using place value: 0.8 = 8 tenths.
) Place Vol -
2. Write it as a fraction: o.e.s =E H T o T u T
i % € Neeg o K - -
3.  Reduce i, if possible: — == n e
105 d s s N N o
~N C + d
<
© h
d S
S
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The Irrational Numbers — NJo T Ro-"'l D“G-Qf
and
Irrational Numbers are nonrepeatingNonterminating decimals; also, the square root of a
nonperfect square number. nbn-pQ(-Fec,-} S%OOJC %
Perfect Square =\Tb = 4 (rahona®) Q \I1% (ircationad)
The Real Number System The irrational numbers are a
Rational Numbers Irrational Numbers subset of the real number
| . 75- system. They are completely

—
2 separate from the subset of

rational numbers. A number

can be rational OR irrational,

but not both.

o

Whole Numbers

Irrational Numbers are ALWAYS nonrepeating and nonterminating (must be BOTH).

Examples: 1 =3.141592654 ... (only ends because the calculator screen ends)
V2 =1.414213562 ... (only ends because the calculator screen ends)
2 = 1.047197551 ... (only ends because the calculator screen ends)

Regents-type questions:

So, what happens if you add two rafional numbers together? Or if you subtract two rational numbers?
Or if you multiply two rational numbers? Let's try it....

Integers:

Fractions: — +

=Y R
x

Ll dsca ]t |

[
o
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26 3--8: + 23- - 2‘ + 2 = ggg
Integer/fraction: 8+z: 3rirratir:mal? 3 > >
P22 24 2 _ 22
= = =2

8—2: ”03 r irrational? _5 - 32 =
A

3 2

So, it segms that we can gafely say that the sum, difference, or product of two rational numbers is
awaysRafional

Now, what if we do these operations on irrational numbers? Or with rafionallirrational numbers?
V2++8=__  rational or 4. 242640LABT. - -
VZ-+8=___rational or_ | LHL}Z (35L7°2 ...
VZxV8=__ @ irrational? = q—z-_gt \,-,_L—D =4.D
V3x+5=____ rational or: \r35 = m S

So, it seems that the sum or difference of two irratiggal numbers wiH beIrra'(' DnO.Q/ ,
and the product of two irrational numbers could be ation or Lrotionall
depending on what the numbers are.

2 — . . .
= ?
8 x 3 2 rationalor irrational

Examples:

1.
Which statement is not always true?
@I’he product of two irrational numbers is irrational. Co URd be r'OJ"lO‘YlCL_Q_,
B) The product of two rational numbers is rational. = r- o .
C) The sum of two rational numbers is rational. =f~rQ &
D) The sum of a rational number and an irrational number is irrational. +fue_

2.
For which value of P and Wis P+ W a rational number?  _|_ I Po'nd o m0§+
p:Land W:lR R+R C)%landw=1— BDTH be
R /i B FME o .
5 P andwe o ol it reXionall
A L+ V= 7 NnumMmbers

T I R+T

—

Square rost of non-Perfect squaxe = |
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