
Number Sets

Real Numbers (symbol ‘R’): All of the number sets below form the Real numbers.

Natural numbers (symbol ‘N’):  The numbers you count with.  (The counting numbers, the positive integers.)
{ 1, 2, 3, 4, ... }

Whole numbers (symbol ‘W’):  Zero and the natural numbers.  (The non-negative integers.)
{ 0, 1, 2, 3, 4, ...}

Integers (symbol ‘Z’):  The whole numbers and their opposites.  (Zero does not have an opposite, it is the only 
number that is neither positive nor negative.)
{ ..., -3, -2, -1, 0, 1, 2, 3, ... }

Rational numbers (symbol ‘Q’):   Numbers that CAN BE written as the ratio of two integers where the 
integer on the bottom is not zero.  These numbers can be integers, decimals that end (terminating decimals), 
decimals that have a pattern of digits that repeats (repeating decimals),  or square roots of perfect squares.
Examples of rational numbers are: 7, -6,  .25,  4.98, .5 , 3/4, -10%, √16 .
(It is important to realize that a number does not have to be written as a ratio of two integers to be a rational  
number, it just needs to be able to be written as a ratio of two integers.)

Irrational numbers (symbol ‘I’):  Numbers that CAN NOT BE written as a ratio of two integers.  This is 
because the number never ends so you can’t stop writing it.  Irrational numbers are non-repeating non-
terminating decimals.  They are decimals that do not end (non-terminating) or decimals that do not  have a 
repeating pattern of digits (non-repeating decimals).  Although there may be a pattern to the way they are written 
there is no pattern of digits that repeats.  Examples of irrational numbers that have patterns to the way they are 
written but do not have repeating patterns of the same digits are .101001000... and -.232332333... . 
Square roots of non-perfect squares are also irrational because they are non-repeating non-terminating 
decimals.  Examples are √2 ¸  and √5.  One irrational number you may be familiar with is π.  Sometimes π 
is represented as 3.14 or 22/7.  These are both only approximations. The decimal 3.14 terminates (ends) and the 
fraction (ratio) 22/7 is a repeating decimal.  If you divide 22 by 7 you get 
3.142857142857142857142857142857..., which has a repeating pattern of digits 142857 so this is a repeating 
decimal.   Since π does not terminate or have a repeating pattern of digits it is irrational.
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