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Chapter 1: Review of Number Systems 

Introduction to Number Systems

This section is a review of the basic mathematical concepts needed prior to learning 
algebra. According to the NCTM Standards, students need to be able to:

• Understand numbers, ways of representing numbers, relationships among numbers, 
and number systems. NCTM.

 
 Galileo said, “[The universe] cannot be read until we have learned the language and 
become familiar with the characters in which it is written.” In order to understand algebra, you 
need to understand the language of algebra. Algebra uses numbers, symbols, and letters. 
The numbers used in algebra include the types of numbers described in this section. Different 
symbols, shown in the chart on the previous pages, mean different things. All of the symbols 
used in mathematics help describe the numbers or the operations to be done. The letters 
(variables) used in mathematics represent unknown numbers. This chapter examines types 
of numbers used in algebra. More detail will be provided as you work your way through this 
worktext. 

Concepts

 Types of Numbers

 Natural Numbers

 Whole Numbers

 Integers 

 Rational Numbers (Fractions)

 Irrational Numbers 

 Real Numbers

Explanations of Concepts

      Types of Numbers

The major types of numbers described in this worktext include natural numbers, whole 
numbers, integers, rational numbers, irrational numbers, and real numbers. 
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      Natural Numbers
Natural numbers are sometimes called counting numbers because they are the 

numbers you use to count how many items you have. Zero is not included in the set of natural 
numbers. TIP: One way to remember this is if you did not have any items, you could not count 
them. 

Example: 

Counting the oranges below you would count 1, 2, 3, so you have 3 oranges. 

 1  2  3

        

        = 3 oranges

Examples of Other Natural Numbers: 

3    162   1,723   5 

Examples of Numbers That Are Not Natural Numbers:

0   0.35   -2   $j

      Whole Numbers
Whole numbers include the natural numbers and zero.

Examples of Whole Numbers: 

0   28   1,005
 

Examples of Numbers That Are Not Whole Numbers:

-2   0.45    $g
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Look at the number line below. The numbers represented by the equally spaced marks 
to the right of zero are whole numbers. The arrow on the number line indicates that the line 
goes on forever, or to in�nity.  Any number that is between the marks would not be a whole 
number.

     0 1 2 3 4

      Integers
 Integers are natural numbers, their opposites or negative numbers, and zero. All whole 
numbers are integers, and all natural numbers can be called integers.

Examples of Integers: 

-4  0  -57  2,356  +4  

Examples of Numbers That Are Not Integers:

!s  3 !f  0.75   -11.46

Look at the number line below. The negative numbers have been added to the previous 
number line. The numbers represented by the equally spaced marks to the left or right of zero 
are integers. Any number represented between the marks is not an integer. For example, 1.5 
is not an integer.

         -4        -3        -2       -1         0         1         2         3         4

      Rational Numbers (Fractions)
 A rational number is a number that can be expressed as the ratio of two integers. This 

ratio is sometimes called a fraction. The set of rational numbers includes the integers, whole 

numbers, and natural numbers that were discussed earlier. Decimals are rational numbers if 

the decimal has a �nite number of places in it or it repeats a block of digits in�nitely.  To �nd 

the decimal form of a fraction (in this case !s ), divide the numerator (in this case it is 1) by the 

denominator (in this case it is 2). The decimal form of !s = 0.5.

C
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 Examples of Rational Numbers:

  3 is a rational number because it can be written as #a. 

  !f       -@d   0.35  5.2345  0.5

 0.272727… or it can be written as 0.27 as a repeating decimal. It is a rational 
number because it repeats the same �nite block of numbers forever, or to 
in�nity.

   Example of a Decimal That Is NOT a Rational Number:

  π is the symbol for pi. The decimal form of pi is 3.1415926…

 0.01011011101111… and it continues. This pattern never ends, but it does not 
repeat the same �nite block of digits, so it is not a rational number.

      Irrational Numbers 
 Irrational numbers are numbers that cannot be expressed as a ratio of two integers. The 
square root of two is an example of an irrational number. An irrational number can be de�ned 
as a decimal that never repeats and never ends. The square root of any number that is not a 
perfect square will be irrational. The square root of 16 (   16 ) is 4, and 4 is a rational number.
   3 = 1.7320508.... This is a decimal that never repeats the same �nite block of digits and never 
ends, so it is an irrational number.

 Examples of Irrational Numbers:

    2       3   

π is the symbol for pi. The decimal form of pi is 3.1415926… .

0.01011011101111… and it continues. This pattern never ends, and it never 
repeats the same �nite block of digits.

E
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      Real Numbers

 Real numbers are a combination of all the number systems. Real numbers include natural 
numbers, whole numbers, integers, rational numbers, and irrational numbers. Examples of real 
numbers could be any number. Examples of each were shown on the previous pages.

Summary of Numbers

F
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Real Numbers
Combination of all the number systems

Includes these subsets

 Rational Numbers     Irrational Numbers
 Can be expressed as the ratio      Cannot be expressed as a ratio
 of two whole numbers

        Includes the subset of 

              Integers
           Natural numbers, their opposites 
           or negative numbers, and zero

         Includes the subset of 

      Whole Numbers
   Natural numbers plus zero

       Includes the subset of 

       Natural Numbers
        Sometimes called counting numbers
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Summary of Number Systems
All types of numbers are needed in working to solve problems. Algebra uses numbers, 

symbols, and letters to solve problems. Types of numbers described in this section include real, 
rational, irrational, integers, whole, and natural. 

• Real numbers are a combination of all the number systems.
• Rational numbers can be expressed as the ratio of two whole numbers.
• Irrational numbers cannot be expressed as a ratio.
• Integers include natural numbers, their opposites or negative numbers, and zero.
• Whole numbers are the natural numbers plus zero.
• Natural numbers are sometimes called counting numbers.

Tip to Remember
 An easy way to understand how these number systems �t together is to look at a number 
line. Real numbers, or all of the number systems discussed in this section, make up all of the 
numbers represented by the marks with numbers and all of the points in between the marks. 
Remember that the arrows indicate that this number line goes on into in�nity or forever in both 
directions. 

         -4        -3         -2       -1         0          1         2         3         4

Real Life Applications of Numbers
   Numbers are used in a variety of ways in 

everyday life. Counting materials and foods; determining 
the number of miles per gallon of gasoline; measuring 

material such as wood and cloth; �nding the masses 
and weights of fruits and vegetables in the grocery 

store; and measuring the volume of ingredients 
when cooking are all applications of numbers.
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