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Understanding how to determine and write the domain and range of a graph in
interval notation is essential for students and professionals working with
functions and data visualization. Properly identifying these intervals helps
in analyzing the behavior of functions—such as where they are defined, their
maximum and minimum values, and their overall scope. Whether you're studying
for an exam, working on a math project, or trying to interpret data visually,
mastering the skill of expressing the domain and range in interval notation
is a fundamental step in understanding graphs.

In this article, we will explore what the domain and range are, how to
identify them from graphs, and how to express them accurately in interval
notation. We will also include practical examples and tips for interpreting
complex graphs to ensure clarity and confidence in your mathematical
communication.

Understanding Domain and Range

What Is the Domain?

The domain of a function refers to all possible input values (usually
represented as x-values) for which the function is defined. In terms of a
graph, the domain includes all the x-coordinates where the graph exists or
has points plotted.

What Is the Range?

The range of a function is the set of all possible output values (usually
represented as y-values) that the function can produce. When examining a
graph, the range includes all y-values that the graph reaches or covers.

How to Find the Domain and Range from a Graph

Step-by-Step Process for Identifying the Domain

1. Observe the graph's extent along the x-axis:
Look at the leftmost and rightmost points where the graph exists. These
points determine the start and end of the domain.



2. Check for discontinuities:
Make note of any gaps, holes, or jumps in the graph. These can influence
whether the domain is continuous or consists of separate intervals.

3. Identify the intervals:
If the graph is continuous, the domain will be a single interval. If there
are gaps, the domain may be a union of multiple intervals.

4. Determine if the domain is open or closed at endpoints:

- If the graph includes the endpoint (a solid dot), the interval is closed,
denoted with brackets [ ].

- If the graph approaches but does not include the endpoint (an open circle),
the interval is open, denoted with parentheses ( ).

Step-by-Step Process for Identifying the Range
1. Observe the graph's extent along the y-axis:
Find the lowest and highest points of the graph.

2. Note any gaps or asymptotes:
For example, vertical asymptotes or holes can affect the range.

3. Determine the set of y-values:
The range includes all y-values the graph reaches, considering whether
endpoints are included or excluded.

4. Express as intervals in notation:
Similar to the domain, use brackets for closed endpoints and parentheses for
open endpoints.

Expressing Domain and Range in Interval
Notation

Interval Notation Overview

Interval notation is a concise way to describe sets of numbers, especially
continuous intervals. It uses parentheses and brackets to specify whether
endpoints are included:

- [a, b]: all real numbers from a to b, inclusive.
- (a, b): all real numbers between a and b, excluding the endpoints.
- [a, b) or (a, b]: mixed, including one endpoint but not the other.

For unbounded intervals, use infinity symbols:

- (a, ©): all numbers greater than a.



- (-o, b]: all numbers less than or equal to b.

Writing the Domain in Interval Notation

- If the graph covers all x-values from a to b, inclusive or exclusive, write
accordingly.

- For example:

- If the graph includes all real numbers from -3 to 5, including both
endpoints: [-3, 5]

- If the graph includes all x-values greater than 2, but not including 2: (2,
©)

- If the graph extends infinitely to the left but stops at 4: (-«, 4]

Writing the Range in Interval Notation

- Follow the same approach as for the domain, based on the y-values covered.
- For example:

- If the function reaches fromy = 0 to y = 10, including both: [0, 10]

- If the function's output is all y-values less than 7, but not including 7:
('ool 7)

- If the function extends infinitely upward: [2, =)

Practical Examples

Example 1: Continuous Graph with Bounded Domain and

Range
Suppose a graph shows a parabola opening upwards, with its vertex at (-2, 1),
and it extends infinitely along the x-axis from x = -5 to x = 1, and the y-

values range from 1 to 9.

- Domain: The x-values from -5 to 1, inclusive of both endpoints: [-5, 1]
- Range: The y-values from 1 to 9, inclusive: [1, 9]

Example 2: Graph with Disconnected Intervals

Imagine a graph with two separate segments: one from x = -4 to -1, and
another from x = 2 to 5. The y-values in these segments range from 0 to 4.

- Domain: The union of two intervals: [-4, -1] u [2, 5]
- Range: Since both segments reach y = 0 and y = 4, and are continuous in y:
[0, 4]



Example 3: Graph Extending to Infinity

A line passes through points (0, 2) and (3, 5), extending infinitely to the
right.

- Domain: From @ to infinity, including 0: [0, )
- Range: From 2 to infinity, including 2: [2, «)

Additional Tips for Accurate Graph
Interpretation

e Check for asymptotes: Vertical asymptotes can restrict the domain, while
horizontal asymptotes can influence the range.

e Identify open and closed points: The presence of open circles indicates
endpoints are not included, affecting the interval notation.

e Look for gaps: Disconnected segments mean the domain or range is a union
of multiple intervals.

e Consider the behavior at infinity: If the graph continues infinitely in
any direction, use infinity notation accordingly.

Summary

Writing the domain and range of a graph in interval notation involves
carefully observing the extent of the graph along the x- and y-axes, noting
any discontinuities, asymptotes, or gaps. Remember to use brackets [ ] for
closed endpoints where the graph includes those points, and parentheses ( )
where the points are excluded. For unbounded intervals, employ infinity
symbols to denote the endless extension.

Mastering this skill enhances your ability to communicate mathematical ideas
clearly and accurately, whether for academic purposes, professional analysis,
or personal understanding. Practice with diverse graphs, from simple lines
and parabolas to complex piecewise functions, to become confident in
determining and expressing their domain and range in interval notation.

If you need further assistance, consider using graphing tools or software to
visualize the functions and verify your interval notation.



Frequently Asked Questions

What is the domain of the function in interval
notation for the graph of y = V(x - 2)?

The domain is [2, «).

How do I find the range of the graph of y = 1/(x +
3) in interval notation?

The range is (-, 0) U (0, ).

What is the domain of the quadratic function y = x2
- 4x + 17

The domain is (-, ).

How can I determine the range of the graph of y = |x
- 5|7

The range is [0, «).

What is the domain in interval notation for the
function y = log(x - 1)?

The domain is (1, ).

How do I write the domain and range in interval
notation for the sine function y = sin(x)?

The domain is (-», »), and the range is [-1, 1].

What is the domain of the graph of y = (2x + 3)/(x -
4)7?

The domain is (-», 4) U (4, ).

How do I identify the domain and range of a
piecewise function in interval notation?

Determine the domain by combining all x-values where the pieces are defined;
the range is the union of all y-values covered by each piece.



What is the interval notation for the domain and
range of y = |x|?

Domain: (-», »), Range: [0, «).

How do I write the domain and range in interval
notation for the exponential function y = e”*x?

Domain: (-», o), Range: (0, «).

Additional Resources

Write The Graph's Domain And Range In Interval Notation: An In-Depth Analysis
for Students and Enthusiasts

Understanding the concepts of domain and range is fundamental in the study of
functions within mathematics, especially when interpreting graphs. Whether
you're a student preparing for exams, a teacher designing instructional
materials, or an enthusiast exploring the beauty of mathematical
relationships, comprehending how to accurately determine and express the
domain and range of a graph in interval notation is essential. This article
aims to provide a comprehensive, detailed, and analytical exploration of
these concepts, guiding readers through the nuances, methods, and
applications.

Introduction to Domain and Range
What Are Domain and Range?

In the context of functions, domain and range describe the set of possible
input and output values, respectively.

- Domain: The set of all possible independent variable values (usually
represented by x) for which the function is defined.

- Range: The set of all possible dependent variable values (usually
represented by y) that the function can produce.

Understanding these sets visually and mathematically allows us to analyze the
behavior of functions, predict outputs, and understand the limitations of the
models represented by graphs.

Why Are They Important?

Knowing the domain and range helps:

- Identify the domain restrictions caused by the function's definition or



real-world constraints.

- Determine the full scope of the function's behavior.

- Facilitate the graphical interpretation and vice versa.

- Enable accurate communication of mathematical relationships using interval
notation.

Graphical Representation of Domain and Range
Visualizing Domain and Range

Graphs provide a visual tool for understanding the behavior of functions.
When examining a graph:

- The domain corresponds to the set of all x-values for which the graph
exists.

- The range corresponds to the set of all y-values that the graph attains.

By analyzing the extent of the graph along the x-axis and y-axis, one can
infer the domain and range.

Key Observations

- Continuity and Discontinuities: Breaks or holes in the graph affect the
domain.

- Vertical and Horizontal Asymptotes: Limit the domain or range.

- Bounded and Unbounded Graphs: Determine whether the domain/range is finite
or infinite.

Determining the Domain and Range: Step-by-Step Approach

Step 1: Examine the Graph Carefully

Identify the sections of the graph where the function is defined. Look for:
- Vertical asymptotes or holes (indicating restrictions).

- End behavior as x or y approaches infinity.

- Intervals of x and y covered by the graph.

Step 2: Find the Domain

- Identify all x-values where the graph exists.

- Exclude x-values where the graph is undefined (such as points of
discontinuity, vertical asymptotes, or domain restrictions).

Step 3: Find the Range

- Identify all y-values that the graph attains.



- Exclude y-values not realized by the function due to restrictions or
asymptotes.

Step 4: Express in Interval Notation
- Use interval notation to represent the set of all x-values (domain) and y-
values (range).

- Use brackets [ ] for inclusive bounds and parentheses ( ) for exclusive
bounds.

Expressing Domain and Range in Interval Notation

Fundamentals of Interval Notation

Interval notation provides a concise way to specify subsets of real numbers:
- Open interval (a, b): all real numbers between a and b, excluding a and b.
- Closed interval [a, b]: all real numbers between a and b, including a and
b.

- Half-open intervals [a, b) or (a, b]: include one endpoint but not the
other.

- Unbounded intervals: use infinity symbols to denote unboundedness, e.g.,
(a, ).

Examples

- Domain: all real numbers except x=2 - (-», 2) U (2, )
- Range: y = 0 - [0, »)

Analyzing Common Types of Graphs
1. Linear Functions
Form: y = mx + b

Domain: All real numbers, since the line extends infinitely in both
directions.

Range: All real numbers, similar reasoning.
Interval notation:

- Domain: (-, )
- Range: (-w, =)

2. Quadratic Functions



Form: y = ax?2 + bx + ¢

Graph: parabola opening upward or downward.
Domain: All real numbers.

Range:

- Upward opening: [k, =), where k is the vertex's y-coordinate.
- Downward opening: (-», k], same as above.

3. Rational Functions

Form: y = p(x) / q(x)

Domain: All real numbers except where q(x) = 0.

Range:

- More complex; consider horizontal asymptotes and holes.
Interval notation:

- Domain: R \ the roots of q(x).
- Range: depends on the specific function, often requires solving for y.

4. Absolute Value Functions
Form: y = |x - h| + kK
Domain: All real numbers.
Range: [k, =).

5. Piecewise and Discontinuous Graphs

Carefully analyze each segment.
Combine intervals for domain and range.
Use union notation where necessary.

Special Considerations in Graph Analysis
Handling Asymptotes

Vertical asymptotes usually indicate x-values not in the domain. Horizontal
asymptotes often limit the range.

End Behavior



- As X » *», analyze the function's end behavior to determine if the range is
bounded or unbounded.

- For example, rational functions tend to approach asymptotes but do not
cross them.

Discrete and Continuous Domains

- Discrete graphs (e.g., step functions) have domains consisting of specific

points.
- Continuous graphs cover intervals.

Practical Examples: Applying Concepts
Example 1: Graph of a Square Root Function
Suppose the graph shows y = V(x - 1), starting at x=1 and increasing.

- Domain: x =1 - [1, )
- Range: y = 0 - [0, »)

Example 2: Rational Function with Asymptote
Graph of y =1/ (x - 2):

- Domain: x # 2 » (-», 2) u (2, «)
- Range: y # 0 - (-», 0) U (0, «)

Example 3: Quadratic with Vertex at (3, -4)
Graph opens upward:

- Domain: (-, )
- Range: y = -4 - [-4, »)

Common Pitfalls and Misconceptions

- Confusing the domain with the range: Always analyze the graph carefully;
the domain is about x-values, the range about y-values.

- Ignoring asymptotes: They often restrict the domain or range.

- Misinterpreting open and closed circles: Open circles denote excluded
points; include or exclude accordingly.

- Overlooking discontinuities: Holes or jumps affect the domain.

Advanced Topics and Applications



1. Using Algebraic Methods for Domain and Range

Solving inequalities.
Factoring and simplifying functions.
Analyzing the behavior of composite functions.

2. Real-World Contexts

Modeling physical phenomena with functions.
Recognizing domain restrictions due to real-world constraints.

3. Software Tools

Graphing calculators and software like Desmos, GeoGebra, or WolframAlpha
assist in visual analysis.

Conclusion

Understanding how to write the domain and range of a graph in interval
notation is an essential skill in mathematics, bridging visual interpretation
and algebraic expression. It requires careful observation, analytical
reasoning, and familiarity with different types of functions and their
behaviors. By mastering these techniques, students and professionals alike
can enhance their problem-solving capabilities and communicate mathematical
ideas with clarity and precision. Whether analyzing a simple line or a
complex rational function, the principles outlined in this article provide a
robust framework for accurate and effective interpretation.
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This comprehensive guide aims to serve as a foundational resource for
understanding and expressing the domain and range of functions in interval
notation, fostering deeper mathematical insight and proficiency.
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