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1.1 Introduction to Real Numbers

Section Objectives:

· You shall be able to determine if a given number belongs to one or more of the following types of numbers: a. integers, b. rational numbers, c. irrational numbers, d. real numbers. [Problems 1 – 2]

· You shall be able to find the additive inverse of a real number. [Problems 3 – 12]

· You shall be able to work with sets and conditions on the set to determine which numbers of the given set satisfy the conditions. [Problems 13 – 24]

· You shall be able to use the roster method to write a set. [Problems 25 – 32]

· You shall be able to use the set-builder notation to write a set. [Problems 33 – 40]

· You shall be able to find the union of two sets. [Problems 41 – 48]

· You shall be able to find the intersection of two sets. [Problems 49 – 56]

· You shall be able to graph a given set on the real number line. [Problems 57 – 72]

· You shall be able to write a given interval in set-builder notation. [Problems 83 – 90]

· You shall be able to graph a given interval in on the real number line. [Problems 91 – 98]

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

Definitions and Terminology

· 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.

· Natural numbers (pg. 3) {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.

· Whole numbers (pg. 3) {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.

· Integers (pg. 3) {…, −5, −4, −3, −2, −1, 0, 1, 2, 3, 4, 5, …}

· Negative Integers (pg. 3) {…, −5, −4, −3, −2, −1}

· Positive Integers (pg. 3) {1, 2, 3, 4, 5, ...}

· Rational numbers (pg. 3) xxx

· Irrational numbers (pg. 4) xxx

· graph of a real number (pg. 4) The graph of a real number is made by placing a heavy dot on the number line directly above the number.

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

· is less than (pg. 4) 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. 

· is greater than (pg. 4) 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. 4) 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. 4) 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 an element of (pg. 4) Given the set S = {1, 5, 7}, we say that 1 is an element of set S (1 ( S); 5 is an element of set S (1 ( S);  7 is an element of set S (1 ( S).

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

· opposite numbers or opposites or additive inverse (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.

· absolute value (pg. 5) The  absolute value of a number is its distance away from zero on the number line.

· Roster method for describing a set (pg. 6) The roster method of writing sets encloses a list of all elements of the set inside the braces. {1, 2, 3} {pasta, crackers, rice}

· infinite set (pg. 6) xxx

· finite set (pg. 6) xxx

· empty set (pg. 6) xxx

· null set (pg. 6) xxx

· set-builder notation (pg. 6) xxx

· union of two sets (pg. 8) xxx

· intersection of two sets (pg. 8) xxx

· interval notation (pg. 10) xxx

· closed interval (pg. 10) xxx

· open interval (pg. 10) xxx

· half-open interval (pg. 10) xxx

· endpoints of an interval (pg. 10) xxx

· infinity (pg. 10) xxx

· negative infinity (pg. 10) xxx



Mathematical Notation or Symbols

Symbol
Section
Meaning

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

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

(
1.1A
Is an element (or member) of

(
1.1A
Is not an element (or member) of

…
1.1A
Ellipsis, means that the list goes on in the same pattern

{1, 2}
1.1A
List (or roster) notation

(
1.1A
Equals

<
1.1A
Is less than

>
1.1A
Is greater than

≤
1.1A
Is less than or equal to

≥
1.1A
Is greater than or equal to

|  |
1.1A
The absolute value

(
1.1B
The Empy Set, or the Null Set

{  }
1.1B
The Empy Set, or the Null Set

(
1.1C
The Union of two sets

(
1.1C
The Intersection of two sets

(
1.1C
Positive infinity, or infinity

((
1.1C
Negative infinity

Concepts, Facts, Theorems – Objective A

Concepts, Facts, Theorems – Objective B

Concepts, Facts, Theorems – Objective C

