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Key Properties and Conventions of the Number Line

A
\/

The horizontally displayed number line has the following key properties and conventions:

Locating Numbers: The whole numbers are located on the number line by starting at 0 and
repeatedly measuring the unit distance to the right. A fraction is similarly located on the humber
line by partitioning the unit interval into parts of equal length where the number of parts
corresponds to the denominator. A fraction can be located by repeatedly measuring the length of
one of these parts.

Two infinite directions: The number line has two directions and extends infinitely in both.

Increase to the right: Numbers are represented by points on the line. Numbers increase in
value as you move to the right. In other words, y > xif yis to right of x.

Positive and negative: Once the number 0 is located, points to the right of 0 are “positive”
numbers and points to the left of 0 are “negative” numbers.

Unit interval: The interval from 0 to 1 is defined to be the unit interval and its length is the unit
distance.

Labeling Points: The number corresponding to a point is determined by its distance from 0 in
relation to the unit distance and its direction from 0.

Symmetry: The number line can be reflected through 0. This reflection maps each humber x to
its additive inverse (opposite), —x.

Other Observations about the Number Line
Every number can be written in infinitely many equivalent forms.

All integer points can be written as fractions (e.g., the integer 2 can be written as 2/1 or #/2), but
not all fractions represent integers (e.g., 3/> cannot be written as an integer).

Between any two points on the number line there is always rational number (a number that can
be written as a fraction). This is what we mean when we say that the rational numbers are
densein the line.

Any number, x, and its additive inverse, -x, are the same distance from 0. For example, -2 and 2
are both at distance 2 from 0.

The numbers represented by points on the number line are called the real numbers and so the
number line is also called the “real line”. The real numbers include the rational numbers, but not
all real numbers are rational; those that are not are called J/rrational numbers (e.g., square root of
2 and pi can be shown to be irrational).

The number line is an important mathematical object. Some features of the number line are
accessible to children in the early elementary grades.
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