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When exploring functions in algebra, understanding how to determine the range
given a specific domain is a fundamental skill. In this article, we will
focus on the function F(x) = -4x - 8 and analyze its range when the domain is
restricted to the set {0, 1, 2}. By the end of this guide, you'll have a
comprehensive understanding of how to evaluate the outputs of the function
over this particular domain and how to interpret the range accordingly.

Understanding the Function F(x) = -4x - 8

Before diving into the calculations, it’s essential to understand the
behavior and structure of the function.

Linear Functions and Their Graphs

- F(x) = -4x - 8 is a linear function, which means its graph is a straight
line.
- The general form of a linear function is F(x) = mx + b, where:
- m is the slope.
- b is the y-intercept.

In this case:
- Slope (m) = -4
- Y-intercept (b) = -8

Implications of the Slope and Intercept

- The negative slope indicates that as x increases, F(x) decreases.
- The y-intercept at -8 is the value of the function when x = 0.

Calculating the Function Values for the Domain
{0, 1, 2}

Given the domain {0, 1, 2}, our goal is to find the corresponding function
outputs, which will constitute the range.



Step-by-Step Calculation

Let's evaluate F(x) at each point:

1. For x = 0:
- F(0) = -4(0) - 8 = 0 - 8 = -8

2. For x = 1:
- F(1) = -4(1) - 8 = -4 - 8 = -12

3. For x = 2:
- F(2) = -4(2) - 8 = -8 - 8 = -16

Summary of Calculated Values
- F(0) = -8
- F(1) = -12
- F(2) = -16

These outputs form the set of possible function values over the domain {0, 1,
2}.

Determining the Range of the Function

The range is the set of all possible output values of the function for the
given domain.

Range Set for the Domain {0, 1, 2}

- The range is { -8, -12, -16 }

Ordering the Range Values
- From highest to lowest: -8, -12, -16
- Alternatively, from lowest to highest: -16, -12, -8

Visualizing the Function and Its Range

Understanding the graph of the function can provide deeper insight into how
the function behaves over the given domain.



Graph of F(x) = -4x - 8

- The line crosses the y-axis at -8.
- The slope of -4 indicates the line descends 4 units vertically for each 1
unit increase horizontally.
- Over the domain {0, 1, 2}, the points plotted are:
- (0, -8)
- (1, -12)
- (2, -16)

Interpreting the Graph for the Domain

- The points show a decreasing pattern consistent with the negative slope.
- The range values are the y-coordinates of these points.

Additional Concepts Related to the Range of
Functions

Understanding the range in the context of functions involves recognizing
various aspects:

Range in the Context of Different Domains

- When the domain is limited (like {0, 1, 2}), the range is just the set of
outputs corresponding to those points.
- For larger or continuous domains, the range could be an interval.

Difference Between Range and Output Set

- For a finite, discrete domain, the range is simply the set of specific
output values.
- For a continuous domain, the range could be an interval representing all
possible output values.

Extending the Concept: How to Find the Range
for Other Domains

If the domain were different or continuous, how would we find the range?



Steps to Find the Range of a Function

1. Identify the Domain: Specify the set of x-values.
2. Calculate the Function Values: Find F(x) for each x in the domain.
3. Analyze the Outputs: Determine the set or interval of possible outputs.
4. Consider the Function's Behavior: For continuous functions, analyze maxima
or minima if applicable.

Example: Continuous Domain

- If the domain is all real numbers, the range of F(x) = -4x - 8 is all real
numbers, since the line extends infinitely in both directions.
- For restricted domains, evaluate at boundary points and critical points to
find extrema.

Practice Problems for Better Understanding

To reinforce learning, attempt these practice problems:

1. Find the range of F(x) = 2x + 3 for the domain { -1, 0, 1 }.
2. For the function G(x) = -4x - 8, what is the range if the domain is { 3,
4, 5 }?
3. How does the range change if the domain of F(x) = -4x - 8 changes to all
real numbers?

Conclusion

In this article, we've thoroughly examined how to find the range of the
function F(x) = -4x - 8 when the domain is limited to {0, 1, 2}. The
calculated outputs are -8, -12, and -16, forming the range set. Understanding
the relationship between the domain and range helps in graphing and analyzing
functions effectively. Whether dealing with finite or infinite domains, these
fundamental principles guide us in exploring the behavior of various types of
functions.

By mastering these concepts, students and professionals alike can confidently
analyze linear functions and determine their ranges in different contexts,
laying the groundwork for more advanced studies in calculus, algebra, and
beyond.



Frequently Asked Questions

What is the given function in the problem?
The function is F(x) = -4x - 8.

What is the domain provided for the function?
The domain is {0, 1, 2}.

How do you find the range of the function for the
given domain?
Calculate the function values at each domain point and list the resulting
outputs.

What is F(0) for the function?
F(0) = -4(0) - 8 = -8.

What is F(1) for the function?
F(1) = -4(1) - 8 = -4 - 8 = -12.

What is F(2) for the function?
F(2) = -4(2) - 8 = -8 - 8 = -16.

What is the range of the function over the domain
{0, 1, 2}?
The range is {-8, -12, -16}.

Which values are included in the range of the
function?
The values included are -8, -12, and -16.

Additional Resources
Function Analysis

When exploring the fascinating world of mathematical functions, one of the
fundamental tasks is to determine the range— the set of all possible output
values—for a given function over a specified domain. Today, we delve into the



function \( F(x) = -4x - 8 \) with a particular focus on its behavior over
the discrete domain \( \{0, 1, 2\} \). This analysis not only enhances our
understanding of linear functions but also exemplifies how to approach
similar problems with clarity and precision.

---

Understanding the Function \(F(x) = -4x - 8\)

Before calculating the range, it’s essential to understand the structure and
properties of the function itself.

Linear Function Characteristics

The function \( F(x) = -4x - 8 \) is a linear expression, characterized by a
straight-line graph when plotted over a continuous domain. Its defining
features are:

- Slope (\(m\)): \(-4\), indicating the function decreases by 4 units for
each 1-unit increase in \(x\).
- Y-intercept (\(b\)): \(-8\), where the graph crosses the y-axis.

These features tell us that the function is decreasing across its entire
domain, which will influence how we determine the range over specific inputs.

Implications of the Domain \(\{0, 1, 2\}\)

Unlike continuous domains, such as all real numbers, the domain here is
discrete and finite, comprising only three points:

- \(x = 0\)
- \(x = 1\)
- \(x = 2\)

This restriction simplifies the process: rather than analyzing an infinite
set, we evaluate the function at these specific points to find the set of
outputs.

---

Calculating the Function Values for the Domain



\(\{0, 1, 2\}\)

The core step in identifying the range is straightforward: substitute each
domain value into the function to compute the corresponding \(F(x)\).

Step-by-step Evaluation

1. At \(x = 0\):

\[
F(0) = -4(0) - 8 = 0 - 8 = -8
\]

2. At \(x = 1\):

\[
F(1) = -4(1) - 8 = -4 - 8 = -12
\]

3. At \(x = 2\):

\[
F(2) = -4(2) - 8 = -8 - 8 = -16
\]

These calculations produce the set of output values: \(\{-8, -12, -16\}\).

---

Determining the Range of \(F(x)\) over the
Domain \(\{0, 1, 2\}\)

With the function values in hand, the next step is to analyze these outputs
to establish the range.

Definition of Range in Discrete Context

The range is the set of all possible output values that \(F(x)\) can produce
when \(x\) is within the specified domain. For discrete domains, this is
simply the set of unique function values at each point.

Range of \(F(x)\) over \(\{0, 1, 2\}\):



\[
\boxed{\{-8, -12, -16\}}
\]

Note: The order does not typically matter in a set, but for clarity, listing
from the highest to the lowest value can be instructive.

---

Analyzing the Behavior of the Function

The decreasing nature of the function is evident from the negative slope. As
\(x\) increases within the domain:

- \(x=0\) yields the highest output: \(-8\).
- \(x=1\) yields a lower output: \(-12\).
- \(x=2\) yields the lowest output: \(-16\).

This decreasing trend aligns with the slope \(-4\), confirming that the
function diminishes as \(x\) increases.

---

Visual Representation for Better Understanding

Although the domain is discrete, visualizing the function's outputs can
deepen comprehension.

Tabular Summary

| \(x\) | \(F(x)\) |
|---------|-----------|
| 0 | -8 |
| 1 | -12 |
| 2 | -16 |

This simple table illustrates the linear decrease in outputs, emphasizing the
consistent change per unit increase in \(x\).

Graphical Insight

Plotting these points on a Cartesian plane:



- Point at (0, -8)
- Point at (1, -12)
- Point at (2, -16)

Connect the points with straight lines to visualize the linear relationship.
The graph confirms the decreasing trend and the discrete nature of the
domain.

---

Summary of the Range Determination Process

To succinctly encapsulate the procedure:

- Step 1: Understand the function's form and properties.
- Step 2: Evaluate the function at each point in the domain.
- Step 3: Collect the output values and identify unique values.
- Step 4: Present the set as the range.

This systematic approach ensures accuracy and clarity, especially when
working with finite domains.

---

Additional Considerations and Broader Context

While this case deals with a simple linear function over a small, finite
domain, the principles extend to more complex functions and larger domains.

What if the Domain Were Continuous?

- The range would include all real values between the minimum and maximum
outputs.
- For \(F(x) = -4x - 8\) over \(\mathbb{R}\), the range would be \((-\infty,
-8]\).

Implications in Different Contexts

- Data Analysis: Knowing the range helps in understanding possible output
limits.
- Mathematical Modeling: Ensures the model’s outputs align with real-world
constraints.
- Education: Clarifies the concept of domain and range through concrete



examples.

---

Conclusion: Mastering Range Determination for
Discrete Domains

In analyzing \(F(x) = -4x - 8\) over the domain \(\{0, 1, 2\}\), we see that
the process is straightforward yet insightful. Evaluating the function at
each point and collecting the outputs provides a clear picture of the range,
which is:

\[
\boxed{\{-8, -12, -16\}}
\]

This exercise exemplifies fundamental principles in function analysis:
understanding the function's behavior, evaluating at specific points, and
interpreting the resulting set. Whether for academic purposes or practical
applications, mastering this approach is crucial for anyone seeking a deeper
understanding of mathematical functions and their properties.
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