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9.1. The Rational Numbers

Where we are so far:

Each arrow represents “is a subset of.”

The rational numbers are an extension of both the Fractions and the Integers.

The need:

We can solve 5x = 3 using fractions to get x =
3

5
, but what about 5x = �3?

We can solve x+7 = 0 using integers to get x = �7, but what about x+
3

2
= 0?

So we need to extend both the fractions and the integers to take care of these
problems.

Two approaches:

1) Focusing on the property that every number has an opposite, wew take the
fractions wioth their opposites as the rational numbers. Then we note the

integers are also included: 4 =
12

3
and �7 =

�7

1
, for instance.

2) Focusing on the property that every nonzero number has a recipracal, we
form all possible “fractions” where the numerator is an integer and the
denominator is a nonzero integer.

We will follow the second approach:

Definition (Rational Numbers). The set of rational numbers is the set

Q =
na

b
|a and b are integers, b 6= 0

o
.


