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When analyzing whether a set of ordered pairs constitutes a function, it’s essential to understand the
fundamental definition of a function in mathematics. Functions are a core concept in algebra and
calculus, serving as the building blocks for more complex mathematical ideas. The question at hand
involves examining a specific set of ordered pairs: {(8, 4), (6, 2), (1, 9), (3, 8), (0, 7)}. Is this set a
function? To answer this, we need to delve into what defines a function, how to identify functions
from sets of ordered pairs, and then analyze the given set step by step.

Understanding the Definition of a Function

What Is a Function?

In mathematics, a function is a relation between a set of inputs (called the domain) and a set of
possible outputs (called the codomain) such that each input is related to exactly one output. This
means that for every element in the domain, there is only one corresponding element in the
codomain.

Key Characteristics of a Function

- Unique Output for Each Input: No input should be associated with more than one output.

- Well-Defined Domain and Codomain: The set of inputs (domain) and outputs (codomain) should be
clearly specified.

- Association: Each element in the domain must have an image in the codomain.

Analyzing the Given Set of Ordered Pairs

The set provided is:
{(8,4), (6,2),(1,9),(3,8), (0, N}

To determine if this set represents a function, we need to examine whether each first element (the
input) is unique and associated with exactly one output.

Step 1: List the Inputs and Outputs

- Inputs (x-values): 8,6, 1, 3, 0
- Outputs (y-values): 4, 2, 9, 8, 7



Step 2: Check for Repeated Inputs

Since each input appears only once in the set, there are no repeated inputs. This is a positive sign
indicating that the set might be a function.

Step 3: Confirm the Function Criteria

Because each input has a single associated output, and there are no inputs with multiple outputs,
this set satisfies the key characteristic of a function.

Conclusion: Is the Set a Function?

Based on the analysis, the set {(8, 4), (6, 2), (1, 9), (3, 8), (0, 7)} qualifies as a function because it
assigns exactly one output to each input without any conflicts or repetitions of inputs with different
outputs.

Additional Considerations

What if There Were Repeated Inputs?

If, for example, the set contained {(8, 4), (8, 5)}, then the input 8 would be associated with two
different outputs, 4 and 5. This would violate the definition of a function, as an input cannot have
more than one output.

Understanding the Domain and Range
- Domain: The set of all first elements in the ordered pairs. In our case, {0, 1, 3, 6, 8}

- Range: The set of all second elements in the ordered pairs. Here, {2, 4, 7, 8, 9}

Knowing the domain and range helps in understanding the scope of the function and its behavior.

Visual Representation of the Function

One effective way to analyze functions is through graphing. Plotting the ordered pairs on a
coordinate plane can provide visual confirmation.

- Plot points: (8,4), (6,2), (1,9), (3,8), (0,7)

- Observe that each input (x-value) has only one corresponding point.

- No vertical line intersects more than one point with the same x-value, confirming the "vertical line
test," which is a graphical method to determine if a relation is a function.



Common Mistakes When Identifying Functions

- Confusing relations with functions: Not all relations are functions. Relations with repeated inputs
and different outputs are not functions.

- Overlooking repeated inputs: Sometimes, a set may look like a function at first glance but contains
repeated inputs with different outputs.

- Misinterpreting domain and range: Ensure you understand which elements are inputs and which
are outputs.

Practical Applications of Functions

Understanding whether a set of ordered pairs is a function has real-world implications. Functions
model relationships in science, engineering, economics, and everyday life. For instance:

- Financial calculations: Interest over time is modeled as a function.
- Physics: The relationship between speed and time often forms a function.
- Biology: Dose-response relationships in pharmacology.

Recognizing functions helps in creating models, solving problems, and making predictions.

Summary

In conclusion, the set {(8, 4), (6, 2), (1, 9), (3, 8), (0, 7)} is indeed a function because each input (the
first element of each pair) is unique and associated with exactly one output (the second element).
Understanding the fundamental properties of functions and how to analyze sets of ordered pairs
ensures a clear grasp of mathematical relationships, which is vital across numerous disciplines.

Final Thoughts

Determining whether a set of ordered pairs is a function is a foundational skill in mathematics that
helps build more advanced concepts. Always check for repeated inputs with different outputs—if
none exist, you can confidently categorize the set as a function. This simple yet crucial step paves
the way for more complex analysis and applications in various fields.

Remember: In the world of mathematics, clarity and precision are key. Properly identifying functions
allows for accurate modeling, problem-solving, and understanding of the relationships that shape
our universe.

Frequently Asked Questions

Is the set of ordered pairs {(8,4), (6,2), (1,9), (3,8), (0,7)} a



function?

Yes, because each input (first element) has exactly one output (second element), so it satisfies the
definition of a function.

What criteria must a set of ordered pairs meet to be
considered a function?

Each input value (x-coordinate) must be paired with exactly one output value (y-coordinate). No
input should be associated with more than one output.

Can a set with distinct ordered pairs like {(8,4), (6,2), (1,9),
(3,8), (0,7)} be non-functional?

Yes, if any input repeats with different outputs, it would not be a function. But in this set, all inputs
are unique, so it is a function.

Are the ordered pairs in the set {(8,4), (6,2), (1,9), (3,8),
(0,7)} one-to-one functions?

Not necessarily. To be one-to-one, each output must also be unique. Since 8 appears only once as an
output, and all outputs are unique, this set could be one-to-one if all outputs are different. Here, all
outputs are different, so it is a one-to-one function.

What is the domain and range of the set {(8,4), (6,2), (1,9),
(3,8), (0,7)}?
The domain is {8, 6, 1, 3, 0} and the range is {4, 2, 9, 8, 7}.

If an ordered pair in the set was (8, 5) instead of (8, 4), would
the set still be a function?

Yes, because the input 8 still has only one output (now 5), so the set remains a function. The change
doesn't violate the definition.

Additional Resources

Determining Whether a Set of Ordered Pairs Constitutes a Function

When exploring the fascinating world of mathematics, one of the fundamental concepts introduced
early in algebra and discrete mathematics is that of a function. Whether you're a student, educator,
or a curious learner, understanding how to identify a function from a set of ordered pairs is
essential. Today, we'll take an in-depth look at the set of ordered pairs: {(8,4), (6,2), (1,9), (3,8),
(0,7)}, and analyze whether it qualifies as a function. Think of this as a comprehensive product
review, where we'll scrutinize each aspect meticulously to provide clarity and insight.



Understanding the Concept of a Function

Before diving into the specific set, it's crucial to revisit what defines a function in mathematics.

What Is a Function?

A function is a special type of relation between two sets. Formally, a function f from a set A (called
the domain) to a set B (called the codomain) assigns to each element in A exactly one element in B.
This means:

- Every input (from the domain) has a single output (in the codomain).
- No input is left without an output.

- An input cannot be associated with multiple outputs.

Key Point: The defining characteristic of a function is the uniqueness of the output for each input.

Analyzing the Set of Ordered Pairs

The set under review is:

\[
\{(8,4), (6,2), (1,9), (3,8), (0,7)\}
\]

Let's dissect this set systematically.

Step 1: Identifying the Domain and Codomain

- Domain: The set of all first elements in each ordered pair.

\[
\{8,6,1, 3, 0\}
\]

- Codomain: The set of all second elements in each ordered pair.

\[
\{4,2,9,8, 7\}
\]



Note that the set does not specify the entire codomain but only the range (the actual outputs). For
the purpose of determining if this set represents a function, focusing on the pairs themselves
suffices.

Step 2: Checking for Unique Mappings

The core question: Does each input (domain element) associate with exactly one output?
In this set, each first element appears exactly once:

| Input (Domain Element) | Output (Corresponding Value) |
I | |

|8 14]

[6]2]

[1]9]

[318]

[0]7]

Since no input repeats with a different output, the set satisfies the primary condition for a function:
each input has exactly one output.

Step 3: Verifying the Absence of Multiple Mappings for the
Same Input

Suppose, for argument's sake, that the set contained pairs like (8,4) and (8,5). In that case, input 8
would be associated with two different outputs, violating the definition of a function.

In the current set, no such duplicates exist:

- Each input is unique.
- No input maps to more than one output.

Therefore, based purely on the structure of the set, it qualifies as a function.

Additional Considerations

While the above analysis indicates that the set represents a function, it's worth exploring some
related questions and common misconceptions.



Are There Any Exceptions or Edge Cases?

- Multiple pairs with the same first element: If there were pairs like (8,4) and (8,5), the set would not
be a function because input 8 would have two different outputs. Always check for duplicate first
elements with different second elements.

- Empty set: An empty set of ordered pairs is considered a vacuous function, as there are no inputs
to violate the rule. However, in our case, the set is non-empty.

Is the Set a Function from a Specific Domain to a Codomain?

- Domain: The set of first elements, as identified.

- Codomain: Generally, the set of possible outputs. Since only a subset of all possible outputs is
shown, the set can be viewed as a relation. If we specify the codomain, we can confirm if the set is a
function from the domain to that codomain.

Visualizing the Set as a Function

One way to concretely understand whether this set functions as a mapping is to visualize it:
- Graphical Representation:

Plotting these points on a coordinate plane:

- Point at (8,4)
- Point at (6,2)
- Point at (1,9)
- Point at (3,8)
- Point at (0,7)

In this visualization:
- Each input value (x-coordinate) has exactly one corresponding y-coordinate.
- There are no vertical lines intersecting the set of points more than once, which aligns with the

vertical line test for functions.

This visual check reinforces our conclusion: the set behaves as a function.

Summary and Final Verdict

Let’s synthesize our analysis into a clear, concise conclusion.



Is the set {(8,4), (6,2), (1,9), (3,8), (0,7)} a function?

Yes, it is.

Why?

- Every input (domain element) appears exactly once as the first component of an ordered pair.
- Each input is associated with exactly one output.

- No conflicting pairs exist that would violate the rule of uniqueness.
- Visual and logical tests confirm the function property.

Why This Matters

Understanding whether a set of ordered pairs forms a function is fundamental to grasping more
advanced topics in mathematics, such as:

- Function composition

- Inverse functions

- Graph analysis

- Mathematical modeling

Being able to analyze and verify functions from their set representations ensures a solid foundation
for further exploration.

Final Thoughts

Identifying a function within a set of ordered pairs is a straightforward yet powerful skill. In this
case, the set {(8,4), (6,2), (1,9), (3,8), (0,7)} passes all the essential tests. It assigns each input a
unique output, satisfying the core definition.

Always remember:
- Check for duplicate inputs with different outputs.
- Visualize the pairs when possible.

- Confirm that each input maps to exactly one output.

By applying these principles consistently, you can confidently determine whether any given set of
ordered pairs constitutes a function.

In summary: This set of ordered pairs does describe a function, serving as a perfect example of how



simple structural analysis can reveal fundamental properties in mathematics.
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