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INTRODUCTION TO THE CONCEPT OF A MATH
INTERVAL

If you have ever worked with inequalities, graphed a function, or
studied  calculus,  you  have  encountered  the  idea  of  a  set  of
numbers  between  two  endpoints.  In  mathematics,  this  set  is
called an interval. But what is a math interval exactly? At its
core, a math interval is a subset of real numbers that includes
all  numbers  between  two  given  boundary  values.  These
boundaries, often called endpoints, can be included or excluded
from the set, and the notation used to describe them is both
compact and precise. Understanding what is a math interval is
fundamental for solving inequalities, describing the domain and
range of  functions,  and working with continuous quantities  in
algebra, calculus, and statistics. Intervals allow mathematicians
and students to communicate ranges of values quickly, whether
they  are  studying  the  behavior  of  a  graph  or  specifying  a
tolerance in engineering. In this article, we will break down the
definition,  types,  notation,  and  everyday  uses  of  intervals  in
mathematics, ensuring you gain a thorough and practical grasp
of the topic.

UNDERSTANDING THE DEFINITION OF A MATH
INTERVAL

To answer the question “what is a math interval,” we start with a
formal  definition.  A  math  interval  is  a  connected  set  of  real
numbers that lies between two numbers, known as the lower and
upper bounds. For any two real numbers a and b where a < b, an
interval contains every real number x such that x is greater than
or equal to a and less than or equal to b (or some variation of
inclusion). The key property of an interval is that it is “interval-
like” – if two numbers belong to the interval, then every number
between them also belongs to the interval. This property is called
convexity or connectedness in the real numbers. Intervals are
represented  using  round  parentheses  (  )  for  open  endpoints
(excluded)  and  square  brackets  [  ]  for  closed  endpoints
(included). For example, the interval [2, 5] includes 2, 5, and
every  number  in  between.  The  interval  (2,  5)  includes  all
numbers  greater  than  2  and  less  than  5,  but  not  2  or  5
themselves. This notation is called interval notation, and it is
the standard way to describe continuous ranges in mathematics.

TYPES OF INTERVALS

Intervals  are  classified  by  which  endpoints  are  included.
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Understanding these types is essential when learning what is a
math  interval,  because  the  choice  of  inclusion  or  exclusion
changes the set of numbers dramatically.

Closed Intervals [a, b]
A closed interval includes both endpoints. Written as [a, b], it
contains  every  real  number  x  that  satisfies  a  ≤  x  ≤  b.  For
instance, the interval [0, 1] contains 0, 1, and all numbers like
0.5,  0.999,  and  0.0001.  Closed  intervals  are  commonly  used
when a boundary value is part of the solution set, such as when
solving a non-strict inequality like x ≥ 2 and x ≤ 5.

Open Intervals (a, b)
An open interval excludes both endpoints. Written as (a, b), it
contains every real number x such that a < x < b. For example,
(3, 7) includes 4, 5.9, and 6.999, but not 3 or 7. Open intervals
often  appear  when  describing  where  a  function  is  strictly
increasing or  where a limit  approaches a value but  does not
reach it.

Half‑Open (or Half‑Closed)
Intervals
These  intervals  include  exactly  one  endpoint.  There  are  two
variations:

[a, b) – includes the lower endpoint a but excludes the
upper endpoint b. Condition: a ≤ x < b.
(a, b] – excludes the lower endpoint a but includes the
upper endpoint b. Condition: a < x ≤ b.

Half-open intervals are helpful when a boundary is valid on one
side but not the other, such as specifying a domain that starts
exactly at  a certain value but goes up to (but not including)
another value.

REPRESENTING INTERVALS ON A NUMBER LINE

Visualizing intervals on a number line makes the concept of what
is a math interval much clearer. To draw an interval on a number
line:

Draw a horizontal line and mark the endpoints with values.1.
If an endpoint is included (closed), place a solid dot or2.
filled circle at that point.
If an endpoint is excluded (open), draw an open circle at3.
that point.
Shade the line between the endpoints to show all numbers4.
in the interval.

For example, the interval [-1, 3) would have a solid dot at -1, an
open circle at 3,  and the line shaded from -1 up to (but not
including) 3. This graphic representation helps students quickly
see which numbers are included and prevents confusion with
parentheses and brackets.
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INTERVAL NOTATION VS. SET‑BUILDER NOTATION

When learning what is a math interval, it is important to compare
interval  notation  with  another  common  method:  set‑builder
notation. In set‑builder notation, an interval is described using a
variable and a condition. For example, the open interval (2, 5)
can be written as { x ∈ ℝ | 2 < x < 5 }. Similarly, the closed
interval [0, 4] becomes { x ∈ ℝ | 0 ≤ x ≤ 4 }. While set‑builder
notation is more explicit, interval notation is much more concise.
Mathematicians prefer interval notation for its brevity, especially
when dealing with multiple intervals or when writing domain and
range. For instance, the domain of the function f(x) = √(x – 1) is
[1, ∞) – a single interval notation that instantly communicates all
acceptable input values.

COMMON USES OF INTERVALS IN MATHEMATICS

Intervals appear throughout mathematics, and recognizing them
is  key  to  solving  problems.  Here  are  several  important
applications:

Solving inequalities: The solution to a linear inequality
like 2x + 1 > 5 is often an interval: (x > 2) becomes (2, ∞).
Compound inequalities (e.g., –1 < 2x + 3 < 7) yield
intervals after solving.
Domain and range of functions: The domain of a
function is the set of allowable inputs, often expressed as
one or more intervals. For example, f(x) = 1/(x – 3) has
domain (–∞, 3) ∪ (3, ∞).
Calculus concepts: Intervals are used to define

continuity, differentiability, and intervals of increase or
decrease. A function is continuous on an interval if there
are no breaks within that set. The Mean Value Theorem
requires a closed interval [a, b].
Statistics and probability: Confidence intervals are a
classic example from statistics – they indicate a range of
values that likely contain a population parameter.
Graphing and transformations: When describing the
behavior of a graph over certain ranges, we use intervals to
specify where the function is positive, negative, or
constant.

INFINITE INTERVALS

Not  all  intervals  have  finite  endpoints.  An  infinite  interval
extends without bound in one or both directions. The symbol ∞
(infinity)  or  –∞  (negative  infinity)  is  used  to  denote  no  bound.
Importantly, infinity is never included as an endpoint because it is
not a real number – so parentheses are always used with ∞ or –∞.
Common infinite intervals include:

[a, ∞) – all numbers greater than or equal to a.
(–∞, b] – all numbers less than or equal to b.
(a, ∞) – all numbers strictly greater than a.
(–∞, ∞) – the entire set of real numbers, often written
simply as ℝ.

Infinite  intervals  are  extremely  common  when  describing  the
domain of polynomial functions (all real numbers) or the range of
an exponential function.
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OPERATIONS ON INTERVALS: UNION AND
INTERSECTION

Sometimes  we  need  to  combine  multiple  intervals  or  find
common elements between them. Two key operations are union
(∪) and intersection (∩).

Union: The union of two intervals includes all numbers that
belong to at least one of them. For example, [1, 3] ∪ [5, 7]
represents numbers from 1 to 3 and numbers from 5 to 7,
but not the gap between 3 and 5.
Intersection: The intersection of two intervals includes
numbers that belong to both intervals. For instance, (2, 6)
∩ [4, 8) = [4, 6). Intersections are often used when solving
systems of inequalities.

These operations extend the usefulness of intervals, allowing us
to describe complex solution sets with precision.

COMMON MISTAKES AND MISCONCEPTIONS

Understanding what  is  a  math interval  also  involves  avoiding
typical errors. Here are a few frequent pitfalls:

Confusing brackets and parentheses: Using ( instead
of [ changes the set. Always check whether the endpoint is
included.
Using infinity with brackets: Never write [∞, 5] because
∞ is not a number. Always use parentheses: (–∞, 5].
Assuming intervals are only for positive numbers:
Intervals can span negative numbers, decimals, and
fractions. For example, [–2.5, 0] is perfectly valid.
Forgetting


