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1.1 The Real Numbers
Section Objectives:

· You shall be capable of estimating the real number value given a coordinate of a point. [Example 1.1.1]

· You shall be capable of plotting a real number on a number line. [Example 1.1.2]

· You shall be capable of determining whether a number is or is not an element of a given set. [Example 1.1.3]

· You shall be capable of determining whether a set is or is not a subset of a given set. [Example 1.1.3]

· You shall be capable of determining whether a given inequality is true or false. [Example 1.1.4]

· You shall be capable of simplifying numeric expressions containing an absolute value. [Example 1.1.5]

· You shall be capable of determining whether a given inequality containing an absolute value is true or false. [Example 1.1.6]

· You shall be capable of simplifying an exponential numeric expression. [Example 1.1.7]

· You shall be capable of rewriting a repeated product of a given number as an exponential numeric expression. [Example 1.1.8]

· You shall be capable of simplifying a product of exponential numeric expressions. [Example 1.1.9]

· You shall be capable of applying the concept of exponential numeric expressions to real world situations. [Example 1.1.10]

· You shall be able to define and give examples for the following mathematical terminology: 

Definitions and Terminology

The Real Numbers
· Variable (pg. 4) A letter of the alphabet that represents a number is called a variable. 

· Natural numbers (pg. 62) {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, …}  The natural numbers are also sometimes called the counting numbers, since these are the first numbers that we learned in elementary school and were initially used to count objects. (click here for more on the natural numbers)

· Whole numbers (pg. 62) {0, 1, 2, 3, …}  The whole numbers consist of all of the natural numbers plus the number zero.  One way to remember this that when you say the word “whole,” your mouth forms an O for zero. 

· opposite numbers or opposites (pg. 5) Numbers that are the same distance from zero on the number line but are on opposite sides of zero are called opposite numbers, or opposites.

· Integers (pg. 62) {…, −5, −4, −3, −2, −1, 0, 1, 2, 3, 4, 5, …} The integers consist of the whole numbers and their opposites.
· Rational Numbers (pg. 62) A rational number is any number that can be written as the ratio of two integers where the denominator is not zero.  Rational numbers are usually written in one of two forms: fractions or decimals.
· Irrational Numbers (pg. 62) An irrational number is any number that can not be written as the ratio of two integers.  When written as a decimal number an irrational number’s decimal portion never repeats or terminates.
· Real Numbers (pg. 62) The real numbers consist of all rational and irrational numbers combined.
The Number Line
· Number Line (pg. 63) A number line consists of a line with designated position having coordinate zero, and evenly spaced positive integers to the right of zero and negative integers to the left of zero.
· Coordinate (pg. 63) The location of a point on the number line is called its coordinate.

· Plot (pg. 63) To plot a point is the process of locating a point on the number line that corresponds to a particular number and we graph a point at this location

Sets
· Set; and elements or members of a set (pg. 3) A set is a collection of objects.  The objects in the set are called the elements or members of the set.  Usually these elements consist of numbers.

· is a member (element) of (pg. 64) Given the set S = {1, 5, 7}, we say that 1 is a member of set S (1 ( S); 5 is a member of set S (1 ( S);  7 is a member of set S (1 ( S).

· is not a member (element) of (pg. 64) Given the set S = {1, 5, 7}, we say that 3 is not a member of set S (1 ( S); 13 is an member of set S (13 ( S);  6 is not a member of set S (1 ( S).

· Empty (Null) Set (pg. 64) A set that contains no members is called the empty set or null set.

· Subset (pg. 64) A subset is a set contained within another set. All members of the subset must be members of the set. (B ( C)
· B is not subset of C (pg. 64) A set B is not a subset of C if there is a member of set B that is not a member of set C. (B ( C)
Comparison Symbols
· is less than (pg. 65) Given two numbers a and b, we say that a is less than b (a < b), if and only if a is to the left of b on the number line.  Remember that the arrow ( formed from the less than symbol (<) always points to the smaller number. (click here for more on the less than symbol)

· is greater than (pg. 65) Given two numbers a and b, we say that a is greater than b (a > b), if and only if a is to the right of b on the number line. Remember that the arrow ( formed from the greater than symbol (>) always points to the smaller number. 

· is less than or equal to (pg. 66) Given two numbers a and b, we say that a is less than or equal to b (a ≤ b), if and only if either one of the following two statements is true: (1) a is equal to b (a = b), or (2) a is less than b (a < b).

· is greater than or equal to (pg. 66) Given two numbers a and b, we say that a is greater than or equal to b (a ≥ b), if and only if either one of the following two statements is true: (1) a is equal to b (a = b), or (2) a is less than b (a > b).

· is equal to (pg. 66) Given two numbers a and b, we say that a is equal to b (a ( b), if and only if the two numbers a and b are the same number.
· is not equal to (pg. 66) Given two numbers a and b, we say that a is not equal to b (a ( b), if and only if the two numbers a and b are not the same number.
Absolute Value 
· absolute value (pg. 5) The  absolute value of a number is its distance away from zero on the number line.

Multiplication Symbols
· product (pg. 68) The product of two numbers is the result obtained by multiplying the two numbers.

· factor (pg. 68) A number is a factor of a given number when the number divides the given number with no remainder.  The factors of 6 are 1, 2, 3, and 6.  The factors of 12 are 1, 2, 3, 4, 6 and 12.  

· Cross symbol (pg. 68) A cross symbol “(” may be used to represent multiplication.  However in algebra we usually avoid using this symbol to avoid confusion between the cross symbol ( and the letter “x.”

· Dot symbol (pg. 68) The dot symbol “(” may be used to represent multiplication. 

· Grouping Symbols (pg. 68) Parentheses “(  ),” Brackets “[  ],” and occasionally Braces “{  }” may be used to represent multiplication. 

· No Symbol (pg. 68) The absence of any symbol between numbers and variables or variables alone is used to represent multiplication. 
Exponents
· exponent (pg. 68) In exponential notation, the exponent is the elevated number that indicates how many times the base is to be multiplied. 

· base (pg. 68) In exponential notation, the base is the factor that is multiplied the number of times shown by the exponent.  The base is the very first thing to the left of the exponent, unless there are grouping symbols, such as parentheses or brackets.  In the case of grouping symbols, the base is everything inside the grouping symbols.

Mathematical Notation or Symbols

	Symbol
	Lesson
	Meaning

	{ }
	1.1
	Set braces, meaning "the set."

	…
	1.1
	a symbol meaning “and so on, continuing in the same pattern”

	−
	1.1
	Negative sign, or a symbol meaning “take the opposite of”

	(
	1.1
	Is an element (or member) of

	(
	1.1
	Is not an element (or member) of

	(
	1.1
	Is a subset

	(
	1.1
	Is not a subset

	(
	1.1
	Is equal to

	(
	1.1
	Is not equal to

	<
	1.1
	Is less than

	>
	1.1
	Is greater than

	≤
	1.1
	Is less than or equal to

	≥
	1.1
	Is greater than or equal to

	|  |
	1.1
	The absolute value

	(
	1.1
	the cross symbol for multiplication (only used occasionally)

	(
	1.1
	the dot symbol for multiplication

	(  )
	1.1
	multiplication

	[  ]
	1.1
	multiplication

	{  }
	1.1
	multiplication

	
	1.1
	Multiplication, when no operation is indicated


Concepts, Facts, Theorems – The Real Numbers
· Zero (0) is neither positive nor negative.  It is the border between the positive and negative numbers. (click here and here for more on zero)

· If an integer has no sign in front of it, we will say that this is a positive integer.

· If an integer has a negative sign (−) in front of it, we will say that this is a negative integer.

Concepts, Facts, Theorems – The Number Line
· If a is a positive integer, then −a is a negative integer.

· If a is zero, then −a is zero.

· If a is a negative integer, then −a is a positive integer.

To enter –3 on the Calculator: 3  (Key 

Concepts, Facts, Theorems – Sets

Concepts, Facts, Theorems – Comparison Symbols

Concepts, Facts, Theorems – Absolute Value

	Absolute Value

The absolute value of a positive number is the number itself.  For example, |7| = 7.

The absolute value of zero is zero.  Hence, |0| = 0.

The absolute value of a negative number is the opposite of the negative number.  For example, |−7| = 7.


Concepts, Facts, Theorems – Multiplication Symbols

Concepts, Facts, Theorems – Exponents

· In any problem where you are asked to evaluate exponents, always ask yourself these two questions:

- What number is the exponent?

- What number is the base?  Remember that the base is the very first thing to the left of the exponent unless you see a grouping symbol, like ( ).  In the case where you see a grouping symbol, the base is everything inside the grouping symbol.

· (52 ( ((5)2.  

Note that for (52, where the exponent is 2 and the base is 5, not (5.  So that (52 means:


(52 = ((52), and is read as “the opposite of 5 to the second, or 5 squared.”

So,
(52 = ((52) = ((52) = ((5 ( 5) = ((25) = (25

Example A
Evaluate.  

	Problem
	Casio fx-115MS Solution
	Answer

	(52
	(()5 x2 =, Display Shows: (52
                                                                       (25
	(25

	((5)2
	( (()5 ) x2 =, Display Shows: ((52)

                                                                         25 
	25


You Try It A

Write each fraction in simplest form.  

	Problem
	Casio fx-115MS Solution
	Answer

	(42
	 (() 4  x2 =, Display Shows: (42
                                                                       
	

	((4)2
	( (() 4 ) x2 =, Display Shows: ((42)

                                                                         
	


Homework – Objective A

· You shall be capable of placing the correct symbol, < or >, between two numbers.  [Problems 3 – 12]

Example A
Place the correct symbol, < or >, between the two numbers.  

	−1 < 3

  0 < 2

−3 < −1
	   2 > −3

   3 > 1

−1 > −3


Remember, the arrow “points toward” ( the smaller number.  For example, the greater than symbol, >, is associated with the symbol (.  Also, the greater than symbol, <, is associated with the symbol (.  

You Try It A

Place the correct symbol, < or >, between the two numbers.  

	−8      −2

  5      −6
	−36      −49   

  53      −46 


· You shall be capable of using the roster method to write a set. [Problems 23 – 28]

Example B
Use the roster method to write a set.

	The set of natural numbers less than 4.

The set of natural numbers < 4.
	Answer: {1, 2, 3}

	The set of natural numbers less than or equal to 4.

The set of natural numbers ≤ 4.
	Answer: {1, 2, 3, 4}

	The set of positive integers < 5.
	Answer: {1, 2, 3, 5}

	The set of negative integers ≥ −4.
	Answer: {−4, −3, −2, −1}  Remember that zero (0) is not either a positive or negative number.


