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How to Use This Book



    Painless algebra? Impossible, you think. Not really. I have been teaching math or teaching teachers how to teach math for more than twenty years. Math is easy … or at least it can be with the help of this book!


Whether you are learning algebra for the first time, or you are trying to remember what you’ve learned but have forgotten, this book is for you. It provides a clear introduction to algebra that is both fun and instructive. Don’t be afraid. Dive in—it’s painless!


Painless Icons and Features


This book is designed with several unique features to help make learning algebra easy.


[image: images] PAINLESS TIP


You will see Painless Tips throughout the book. These include helpful tips, hints, and strategies on the surrounding topics.


[image: images] CAUTION—Major Mistake Territory!


Caution boxes will help you avoid common pitfalls or mistakes. Be sure to read them carefully.


[image: images] MATH TALK!


These boxes translate "math talk" into plain English to make it even easier to understand math.


[image: images] REMINDER


Reminders will call out information that is important to remember. Each reminder will relate to the current chapter or will reference key information you learned in a previous chapter.


[image: images] BRAIN TICKLERS


There are brain ticklers throughout each chapter in the book. These quizzes are designed to make sure you understand what you’ve just learned and to test your progress as you move forward in the chapter. Complete all the Brain Ticklers and check your answers. If you get any wrong, make sure to go back and review the topics associated with the questions you missed.


PAINLESS STEPS


Complex procedures are divided into a series of painless steps. These steps help you solve problems in a systematic way. Follow the steps carefully, and you’ll be able to solve most algebra problems.


EXAMPLES


Most topics include examples with solutions. If you are having trouble, research shows that writing or copying the problem may help you understand it.


ILLUSTRATIONS


Painless Algebra is full of illustrations to help you better understand algebra topics. You’ll find graphs, charts, and more instructive illustrations to help you along the way.


SIDEBARS


These shaded boxes contain extra information that relates to the surrounding topics. Sidebars can include detailed examples or practice tips to help keep algebra interesting and painless.


Chapter Breakdown


Chapter One is titled “A Painless Beginning,” and it really is. It is an introduction to numbers and number systems. It will teach you how to perform simple operations on both numbers and variables painlessly, and by the end of the chapter you will know what “Please Excuse My Dear Aunt Sally” means.


Chapter Two shows you how to add, subtract, multiply, and divide both positive and negative numbers. The only trick is remembering which sign the answer has, and with a little practice you’ll be a whiz.


Chapter Three teaches you how to solve equations. Think of an equation as a number sentence that contains a mystery number. All you have to do is figure out the value of the mystery number. Just follow a few simple, painless steps to success.


Chapter Four shows you how to solve inequalities. What happens when the mystery number is not part of an equation but instead is part of a number sentence in which one part of the sentence is greater than the other part? Now what could the mystery number be? Does the solution sound complicated? Trust me. It’s painless.


Chapter Five is all about graphing. You will learn what coordinate axes are, and learn how to graph horizontal, vertical, and diagonal lines. You’ll even learn how to graph inequalities, so get out a pencil and a ruler and get started.


Chapter Six shows you how to solve systems of equations and inequalities. Systems of equations are two or more equations taken together. You try to find a single answer that will make them all true. You’ll learn to solve systems in many different ways. It’s fun, because no matter how you solve them you always get the same answer. That’s one of the magical things about mathematics!


Chapter Seven deals with exponents. What happens when you multiply a number by itself seven times? You can write 2 times 2 times 2 times 2 times 2 times 2 times 2, or you can use an exponent and write 27, which is two to the seventh power. This chapter will introduce you to exponents, which are amazing shortcuts, and teach you how to work with them.


Chapter Eight is about roots and radicals. In mathematics, roots are not tree roots, but the opposite of exponents. What are radicals? You’ll have to wait until Chapter Eight to find out.


Chapter Nine shows you how to solve quadratic equations. Quadratic is a big word, but don’t get nervous. It’s just a fancy name mathematicians give to an equation with an x-squared term in it.


Chapter Ten discusses advanced topics in algebra. If you’re interested in what number comes next in a series of numbers, a magic triangle discovered by Pascal, or how to solve a matrix or a function, check out this chapter.









Chapter 1


A Painless Beginning


Algebra is a language. In many ways, mastering algebra is just like learning French, Italian, or German, or maybe even Japanese. To understand algebra, you need to learn how to read it and how to change Plain English into Math Talk and Math Talk back into Plain English.


In algebra, a letter is often used to stand for a number. The letter used to stand for a number is called a variable. You can use any letter, but a, b, c, n, x, y, and z are the most commonly used letters. In the following sentences, different letters are used to stand for numbers.








	
x + 3 = 5

	
x is a variable.






	
a − 2 = 6

	
a is a variable.






	
y ÷ 3 = 4

	
y is a variable.






	
x + y = 7

	Both x and y are variables.









When you use a letter to stand for a number, you don’t know what number the letter represents. Think of the letters x, a, y, and z as mystery numbers.


A variable can be part of an expression, an equation, or an inequality. A mathematical expression is part of a mathematical sentence, just as a phrase is part of an English sentence. Here are a few examples of mathematical expressions: 3x, x + 5, x − 2, x ÷ 10. In each of these expressions it is impossible to know what x is. The variable x could be any number.


Mathematical expressions are named based on how many terms they have. A monomial expression has one term.


3 is a monomial expression.


6x is a monomial expression.


A binomial expression has two unlike terms combined by an addition or subtraction sign.


x + 3 is a binomial expression.


a − 4 is a binomial expression.


x + y is a binomial expression.


A trinomial expression has three unlike terms combined by addition and/or subtraction signs.


x + y − 3 is a trinomial expression.


2x − 3y + 7 is a trinomial expression.


4a − 5b + 6c is a trinomial expression.


A polynomial expression has one, two, or more unlike terms combined by addition and/or subtraction signs. Monomials, binomials, and trinomials are polynomial expressions. The following are also polynomial expressions:


x + y + z − 4 is a polynomial expression.


2a + 3b − 4c + 2 is a polynomial expression.


A mathematical sentence contains two mathematical phrases joined by an equals sign or an inequality sign. An equation is a mathematical sentence in which the two phrases are joined by an equals sign. Notice that the word equation starts the same way as the word equal.


3 + 6 = 9 is an equation.


x + 1 = 2 is an equation.


7x = 14 is an equation.


0 = 0 is an equation.


4x + 3 is not an equation. It does not have an equals sign. It is a mathematical expression.


Some equations are true and some equations are false.


3 = 2 + 1 is a true equation.


3 + 5 = 7 is an equation, but it is false.


x + 1 = 5 is an equation. It could be true or it could be false.


Whether x + 1 = 5 is true or false depends on the value of x. If x is 4, the equation x + 1 = 5 is true. If x = 0, x + 1 = 5 is false.


An inequality is a mathematical sentence in which two phrases are joined by an inequality symbol. The inequality symbols are greater than, “>”; greater than or equal to, “≥”; less than, “<”; and less than or equal to, “≤.”


Six is greater than five is written as 6 > 5. Seven is less than ten is written as 7 < 10.


Mathematical Operations


In mathematics, there are four basic operations: addition, subtraction, multiplication, and division. When you first learned to add, subtract, mu ltiply, and divide, you used the symbols +, −, ×, and ÷. In algebra, addition is still indicated by the plus (+) sign and subtraction is still indicated by the minus (−) sign.


Addition


When you add you can add only like terms.


Terms that consist only of numbers are like terms.


5, 3, 0.4, and [image: images]  are like terms.


Terms that use the same variable to the same degree (with the same exponents) are like terms.


3z, −6z, and [image: images]  are like terms.


Terms with different exponents are unlike terms.


x2 and x3 and x−1 are unlike terms.


A number and a variable are unlike terms.


7 and x are unlike terms.


Terms that use different variables are unlike terms.


3z, b, and −2x are unlike terms.


You can add any numbers.


3 + 6 = 9


5 + 2 + 7 + 6 = 20


You can also add variables as long as they are the same variable. To add like variables, just add the coefficients. The coefficient is the number in front of the variable.


In the expression 7a, 7 is the coefficient and a is the variable.


In the expression [image: images]  is the coefficient and y is the variable.


In the expression x, 1 is the coefficient and x is the variable.


Now note how like terms are added to simplify the following expressions.


3x + 7x = 10x


[image: images] 


You cannot simplify 3x + 5y because the variables are not the same.


You cannot simplify 3x + 4 because 3x is a variable expression and 4 is a number.




[image: images] CAUTION—Major Mistake Territory!


When adding expressions with the same variable, just add the coefficients and attach the variable to the new coefficient. Do not put two variables at the end.


2x + 3x ≠ 5xx


2x + 3x = 5x


Note: An equals sign with a slash through it (≠) means “not equal to.”





Subtraction


You can also subtract like terms.


You can subtract one number from another number.


    7 − 3 = 4


12 − 12 = 0


You can subtract one variable expression from another variable expression. Just subtract the coefficients and keep the variable the same.


7a − 4a = 3a


3x − x = 2x (Remember: the coefficient of x is 1.)


4y − 4y = 0y = 0


You cannot simplify 3x − 4y because the terms do not have the same variable. You cannot simplify 100 − 7b because 100 and 7b are not like terms.




[image: images] CAUTION—Major Mistake Territory!


When subtracting expressions with the same variables, just subtract the coefficients and attach the variable to the new coefficient. Do not subtract the variables.


5x − 3x ≠ 2


5x − 3x = 2x







[image: images] BRAIN TICKLERSSet # 1


Add or subtract each of these algebraic expressions.


1.3x + 7x


2.4x + x


3.3x − 3x


4.10x − x


5.3x + 2


(Answers are on page 24.)





Multiplication


An × is seldom used to indicate multiplication. It is too easy to confuse ×, which means “multiply,” with x the variable. To avoid this problem, mathematicians use other ways to indicate multiplication. Here are three ways to write “multiply.”


1.A centered dot (·) indicates “multiply.”


3 · 5 = 15


2.Writing two letters or a letter and a number next to each other is another way of saying “multiply.”


7b = 7 · b


3.Writing a letter or a number before a set of parentheses says “multiply.”


6(2) = 12


You can multiply like and unlike terms.


You can multiply any two numbers.


3(4) = 12


[image: images] 


You can multiply any two variables.


x · x = (x)(x) = x2


a · b = (a)(b) = ab


You can multiply a number and a variable.


3 · x = 3x


You can even multiply two expressions if one is a number and the other is a variable with a coefficient—for example, 4 times 3x. To multiply these expressions requires two painless steps.


1.Multiply the coefficients.


2.Attach the variable at the end of the answer.


Watch:


3 times 5x


First multiply the coefficients.


3 · 5 = 15


Next attach the variable at the end of the answer.


15x


Solution: 3 · 5x = 15x


6y times 2


First multiply the coefficients.


6 · 2 = 12


Next attach the variable at the end of the answer.


12y


Solution: 6y · 2 = 12y


You can also multiply two expressions even if they both have numbers and variables. To multiply these expressions takes three painless steps.


Step 1:Multiply the coefficients.


Step 2:Multiply the variables.


Step 3:Combine the two answers.


Learn.


Multiply 3x times 2y.


First multiply the coefficients.


3 · 2 = 6


Next multiply the variables.


x · y = xy


Combine the two answers by multiplying them.


6xy


Solution: 3x · 2y = 6xy


Multiply 4x times 5x.


First multiply the coefficients.


4 · 5 = 20


Next multiply the variables.


x(x) = x2


Combine the two answers by multiplying them.


20x2


Solution: 4x · 5x = 20x2


Multiply 6x times y.


First multiply the coefficients, 6 and 1.


6 · 1 = 6


Next multiply the variables.


x · y = xy


Combine the two answers by multiplying them.


6xy


Solution: 6x · y = 6xy


Division


The division sign, ÷, means “divide.” The expression 6 ÷ 6 is read as “six divided by six.” In algebra, ÷ is seldom used to indicate division. Instead, a slash mark, /, or a horizontal fraction bar, —, is used.


6/6 or [image: images]  means “six divided by six.”


a/3 or [image: images]  means “a divided by three.”


You can divide like and unlike terms in algebra.


You can divide any two numbers.


3 divided by [image: images] 


12 divided by [image: images] 


You can divide any two of the same variables.


x divided by [image: images] 


You can also divide any two different variables.


a divided by [image: images] 


You can also divide two variables with coefficients. To divide these expressions requires three steps.


Step 1:Divide the coefficients.


Step 2:Divide the variables.


Step 3:Multiply the answers.


Watch. The division is painless.


Divide 3x by 4x.


First divide the coefficients.


3 divided by [image: images] 


Next divide the variables.


x divided by [image: images] 


Finally, multiply the two answers.


[image: images]  times [image: images] 


Solution: [image: images] 


Divide 8x by 2y.


First divide the coefficients.


8 divided by [image: images] 


Next divide the variables.


x divided by [image: images] 


Multiply the two answers.


[image: images] 


Solution: [image: images] 


Divide 12xy by x.


Remember, if there is no coefficient in front of a variable, it is one!


First divide the coefficients, 12 and 1.


12 divided by [image: images] 


Next divide the variables.


xy divided by [image: images] , since [image: images] 


Finally, multiply the two answers.


(12)(y) = 12y


Solution: [image: images] 




[image: images] BRAIN TICKLERSSet # 2


Solve these multiplication and division problems.


1.3x times 4y


2.6x times 2x


3.2x times 5


4.7x divided by 7x


5.4xy divided by 2x


6.3x divided by 3


7.8xy divided by y


(Answers are on page 24.)





Zero


Zero is an unusual number. It is neither positive nor negative. There are some rules about zero you should know. If zero is added to any number, the answer is that number. If zero is added to any variable, the answer is that variable.


5 + 0 = 5


x + 0 = x


If any number or variable is added to zero, the answer is that number or variable.


0 + 9 = 9


[image: images] 


0 + a = a


If zero is subtracted from any number or variable, the answer is that number or variable.


3 − 0 = 3


b − 0 = b


If a number or variable is subtracted from zero, the answer is the opposite of that number or variable.


0 − 3 = −3


0 − (−4) = 4


0 − b = −b


If any number or variable is multiplied by zero, the answer is always zero.


1,000(0) = 0


d(0) = 0


7xy · 0 = 0


If zero is multiplied by any number or variable, the answer is always zero.


0 · 7 = 0


0(x) = 0


If zero is divided by any number or variable, the answer is always zero.


0 ÷ 3 = 0


0 ÷ (−5) = 0


[image: images] 


If any number or variable is divided by zero, the result is undefined. You cannot divide by zero.








	3 ÷ 0 = ?

	Division by zero is undefined.






	
[image: images] 

	Division by zero is undefined.











[image: images] CAUTION—Major Mistake Territory!


You can never divide by zero. Division by zero is undefined. Don’t get trapped into thinking 5 ÷ 0 is or 5 ÷ 0 is 5; 5 ÷ 0 is is undefined.







[image: images] BRAIN TICKLERSSet # 3


All of these problems involve zero. Solve them.


1.0 + a


    2.a(0)


    3.0 − a


4.[image: images] 


    5.(0)a


    6.a − 0


7.[image: images] 


    8.a + 0


(Answers are on page 24.)





Order of Operations


When you solve or simplify a mathematical sentence or expression, it’s important that you do things in the correct order. The order in which you solve a problem may affect the answer.


Look at the following problem:


3 + 1 · 6


You read the problem as “three plus one times six,” but does it mean “the quantity three plus one times six,” which is written as (3 + 1) × 6, or “three plus the quantity one times six,” which is written as 3 + (1 × 6)?


These two problems have different answers.


(3 + 1) × 6 = 24


3 + (1 × 6) = 9


Which is the correct answer?


Mathematicians have agreed on a certain sequence, called the Order of Operations, to be used in solving mathematical problems. Without the Order of Operations, several different answers would be possible when computing mathematical expressions. The Order of Operations tells you how to simplify any mathematical expression in four easy steps.


Step 1:Do everything in parentheses.


In the problem 7(6 − 1), subtract first, then multiply.


Step 2:Compute the value of any exponential expressions.


In the problem 5 · 32, square the three first and then multiply by five.


Step 3:Multiply and/or divide. Start at the left and go to the right.


In the problem 5 · 2 − 4 · 3, multiply five times two and then multiply four times three. Subtract last.


Step 4:Add and/or subtract. Start on the left and go to the right.


In the problem 6 − 2 + 3 − 4, start with six, subtract two, add three, and subtract four.


To remember the Order of Operations just remember the sentence “Please Excuse My Dear Aunt Sally!” The first letter of each word tells you what to do next. The “P” in Please stands for parentheses. The “E” in Excuse stands for exponents. The “M” in My stands for multiply. The “D” in Dear stands for divide. The “A” in Aunt stands for add. The “S” in Sally stands for subtract.


If you remember your Aunt Sally, you’ll never forget the Order of Operations. There is one trick to keep in mind: multiply and divide at the same time, and add and subtract at the same time.




[image: images] MATH TALK!


Watch as these mathematical expressions are changed from Math Talk into Plain English.


3(5 + 2) − 7


three times the quantity five plus two, then that quantity minus seven


3 − 7(7) − 2


three minus the quantity seven times seven, then that quantity minus two


6 − 3² + 2


six minus the quantity three squared, then that quantity plus two




Watch how the following expression is evaluated.


3(5 − 2) + 6 · 1


Step 1:Do what is inside the parentheses.


5 − 2 = 3


3(5 − 2) + 6 · 1 = 3(3) + 6 · 1


Step 2:Compute the values of any exponential expressions.


There are no exponential expressions.


Step 3:Multiply and/or divide from left to right.


3(3) + 6 · 1 = 9 + 6


Step 4:Add and/or subtract from left to right.


9 + 6 = 15


Solution: 3(5 − 2) + 6 · 1 = 15


Watch how the following expression is evaluated.


(4 − 1)2 − 2 · 3


Step 1:Do what is inside the parentheses.


(4 − 1)2 − 2 · 3 = 32 − 2 · 3


Step 2:Compute the value of any exponential expressions.


32 − 2 · 3 = 9 − 2 · 3


Step 3:Multiply and/or divide from left to right.


9 − 2 · 3 = 9 − 6


Step 4:Add and/or subtract from left to right.


9 − 6 = 3


Solution: (4 − 1)2 − 2 · 3 = 3




[image: images] REMINDER


When evaluating expressions, remember “Please Excuse My Dear Aunt Sally.”


Parentheses


Exponents


Multiplication and Division


Addition and Subtraction







[image: images] BRAIN TICKLERSSet # 4


Compute the values of the following expressions. Keep in mind the Order of Operations. Remember: “Please Excuse My Dear Aunt Sally.”


1.4 ÷ (2 + 2) − 1


2.3 + 12 − 5 · 2


3.16 − 2 · 4 + 3


4.6 + 52 − 12 + 4


5.4 (3 − 3)2 − 1


(Answers are on page 25.)





Properties of Numbers


Five properties of numbers are important in the study of algebra.


The Commutative Property of Addition


The Commutative Property of Multiplication


The Associative Property of Addition


The Associative Property of Multiplication


The Distributive Property of Multiplication over Addition


What does each of these properties say?


The commutative property of addition


The Commutative Property of Addition states that, no matter in what order you add two numbers, the sum is always the same. In other words, three plus four is equal to four plus three. Six plus two is equal to two plus six.


Examples:


3 + 5 = 5 + 3 because 8 = 8.


5x + 3 = 3 + 5x




[image: images] MATH TALK!


The Commutative Property of Addition states that, given any two numbers a and b, a plus b is equal to b plus a. In plain English, the order you add two numbers together doesn’t matter.







[image: images] PAINLESS TIP


Subtraction is not commutative. The order of the numbers in a subtraction problem does make a difference.


6 − 3 is not the same as 3 − 6.


5 − 0 is not the same as 0 − 5.





The commutative property of multiplication


The Commutative Property of Multiplication states that, no matter in what order you multiply two numbers, the answer is always the same.


Examples:


3 · 5 = 5 · 3


6(y) = y(6)


[image: images] 




[image: images] MATH TALK!


The Commutative Property of Multiplication states that a(b) = b(a). Given any two numbers, a and b, a times b is equal to b times a. In plain English, the order you multiply two numbers together doesn’t matter.







[image: images] PAINLESS TIP


Division is not commutative. The order of the numbers in a division problem does make a difference.


5 ÷ 10 is not the same as 10 ÷ 5.


[image: images]  is not the same as [image: images].


[image: images]  is not the same as [image: images].





The associative property of addition


The Associative Property of Addition states that, when you add three numbers, no matter how you group them, the answer is still the same.


Examples:


(3 + 5) + 2 = 3 + (5 + 2)


(1 + 8) + 4 = 1 + (8 + 4)




[image: images] MATH TALK!


The Associative Property of Addition states that (a + b) + c = a + (b + c). If you first add a and b and then add c to the total, the answer is the same as if you first add b and c and then add the total to a. In plain English, if you add a group of numbers together, group them however you want. The answer will be the same.





The associative property of multiplication


The Associative Property of Multiplication states that, when you multiply three numbers, no matter how you group them, the product is always the same.


Examples:


(3 · 2)6 = 3(2 · 6)


(5 · 4)2 = 5(4 · 2)




[image: images] MATH TALK!


The Associative Property of Multiplication states that (a · b)c = a(b · c). If you first multiply a and b and then multiply the product by c, the answer is the same as if you first multiply b and c and then multiply a by the product. In plain English, when you multiply several numbers together, it doesn’t matter how you group them.





The distributive property of multiplication over addition


The Distributive Property of Multiplication over Addition states that, when you multiply a single number such as 3 or a monomial such as 5x by a binomial expression such as (2 + x), the answer is the monomial or number (3) times the first term of the binomial expression (2) plus the monomial (3) times the second term of the binomial expression (x). Just remember to multiply the number or expression outside the parentheses by each of the numbers or expressions inside the parentheses.


Examples:


3(5 + 2) = 3 · 5 + 3 · 2 = 21


[image: images] 


4(6 − 2) = 4(6) + 4(−2) = 24 − 8 = 16


6(3 + x) = 6(3) + 6(x) = 18 + 6x


5y(2x + 3) = 5y(2x) + 5y(3) = 10yx + 15y




[image: images] MATH TALK!


The Distributive Property of Multiplication over Addition states that a(b + c) = ab + ac. Multiplying a by the quantity b plus c is equal to a times b plus a times c.







[image: images] BRAIN TICKLERSSet # 5


Use the following abbreviations as instructed below.


CA = The Commutative Property of Addition


CM = The Commutative Property of Multiplication


AA = The Associative Property of Addition


AM = The Associative Property of Multiplication


DM/A = The Distributive Property of Multiplication over Addition


 


Next to each mathematical equation, write the abbreviation for the property the equation represents. Be careful—some of the problems are tricky.


 


____ 1. 6(5 + 1) = 6(5) + 6(1)


____ 2. 4 + (3 1 2) = (4 + 3) + 2


____ 3. 5 + 3 = 3 + 5


____ 4. 3(5 · 1) = (3 · 5)1


____ 5. 7(3) = 3(7)


____ 6. 6(4 + 3) = 6(3 + 4)


(Answers are on page 25.)





Number Systems


There are six different number systems.


The natural numbers


The whole numbers


The integers


The rational numbers


The irrational numbers


The real numbers


The natural numbers


The natural numbers are 1, 2, 3, 4, 5, . . . .


The three dots, . . ., mean “continue counting forever.”


The natural numbers are sometimes called the counting numbers because they are the numbers that you use to count.


Examples:


7 and 9 are natural numbers.


0, [image: images] , and −3 are not natural numbers.


The whole numbers


The whole numbers are 0, 1, 2, 3, 4, 5, 6, . . . .


The whole numbers are the natural numbers plus zero.


All of the natural numbers are whole numbers.


Examples:


0, 5, 23, and 1,001 are whole numbers.


−4, [image: images] , and 0.2 are not whole numbers.


The integers


The integers are the natural numbers, their opposites, and zero.


The integers are . . ., −3, −2, −1, 0, 1, 2, 3, . . . .


All of the whole numbers are integers.


All of the natural numbers are integers.


Examples:


−62, −12, 27, and 83 are integers.


[image: images]  are not integers.


The rational numbers


The rational numbers are any numbers that can be expressed as the ratios of two whole numbers.


All of the integers are rational numbers.


All of the whole numbers are rational numbers.


All of the natural numbers are rational numbers.


Examples:


3 can be written as [image: images] , so 3 is a rational number.


[image: images] , and 1,000,000 are all rational numbers.


[image: images]  are not rational numbers.


The irrational numbers


The irrational numbers are numbers that cannot be expressed as the ratios of two whole numbers.


The rational numbers are not irrational numbers.


The integers are not irrational numbers.


The whole numbers are not irrational numbers.


The natural numbers are not irrational numbers.


Examples:


[image: images]  are irrational numbers.


[image: images]  and 1,247 are not irrational numbers.


The real numbers


The real numbers are a combination of all the number systems.


The real numbers are the natural numbers, whole numbers, integers, rational numbers, and irrational numbers.


Every point on the number line is a real number.


All of the irrational numbers are real numbers.


All of the rational numbers are real numbers.


All of the integers are real numbers.


All of the whole numbers are real numbers.
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