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Understanding the concept of functions is fundamental in mathematics, especially in algebra and
higher-level math courses. When presented with sets of ordered pairs, students often wonder which
sets qualify as functions and which do not. This article aims to clarify this question by thoroughly
analyzing the set {(-6, -1), (13, 8), (1, 6), (1, -10), {10, 5)} and providing a comprehensive guide on
identifying functions among various sets of ordered pairs. We will explore definitions, key
properties, examples, and strategies to determine whether a set of ordered pairs represents a
function, ensuring you grasp the concept thoroughly.

---

Understanding the Concept of a Function

What Is a Function?

A function is a special type of relation in mathematics that associates each input with exactly one
output. Formally, a function f from a set A to a set B (denoted as f: A → B) is a relation where:

- Every element in the domain (set of inputs) has a corresponding element in the codomain (set of
possible outputs).
- No element in the domain is associated with more than one element in the codomain.

In simpler terms, for every x-value (input), there must be only one y-value (output).

Key Properties of Functions

- Uniqueness of outputs: Each input has exactly one output.
- Domain and Range: The domain is the set of all inputs for which the function is defined. The range
is the set of all actual outputs produced.
- Not necessarily onto or one-to-one: A function need not be onto (surjective) or one-to-one
(injective), but it must assign only one output per input.



Visual Representation of Functions

The most common methods to verify if a relation is a function include:

- Graphical method: Using the vertical line test.
- Tabular method: Checking for multiple outputs for the same input.
- Set of ordered pairs: Ensuring no input repeats with different outputs.

---

Analyzing the Set {(-6, -1), (13, 8), (1, 6), (1, -10), {10,
5)}

Now, let's focus on the specific set provided:

Set: {(-6, -1), (13, 8), (1, 6), (1, -10), {10, 5)}

At first glance, this set appears to contain multiple elements, some of which are ordered pairs, and
one seems to be a set itself. Our goal is to determine whether this set represents a function.

Breaking Down the Elements

- Ordered pairs:
- (-6, -1)
- (13, 8)
- (1, 6)
- (1, -10)
- Other element:
- {10, 5}

Understanding the nature of each element helps us analyze whether the overall set qualifies as a
function.

---

Identifying Valid Ordered Pairs in the Set

Ordered Pairs and Their Significance

In a set of relations, ordered pairs are the fundamental units representing input-output
relationships. Each ordered pair consists of a first element (the input or domain element) and a



second element (the output or range element).

In our set:

- (-6, -1): input -6, output -1
- (13, 8): input 13, output 8
- (1, 6): input 1, output 6
- (1, -10): input 1, output -10

Notice that the input '1' appears twice with different outputs: 6 and -10.

Implication of Multiple Outputs for a Single Input

This is critical because, for a relation to be a function, each input must be associated with exactly
one output. Since the input '1' is associated with two different outputs, these ordered pairs violate
the definition of a function.

Therefore, based solely on these pairs, the set cannot be considered a function.

---

Understanding the Anomalous Element: {10, 5}

What Is {10, 5}? An Ordered Pair or a Set?

The element {10, 5} is a set itself, not an ordered pair. Unlike ordered pairs, sets are unordered
collections of elements, and they do not specify input-output relationships in the context of
functions.

In the context of a relation, only ordered pairs are valid. If the relation includes {10, 5} as a set, it
suggests ambiguity unless clarified further.

Possible Interpretations

- If {10, 5} is intended as an ordered pair: It should be written as (10, 5). In that case, it would
represent an input of 10 and an output of 5.
- If it is just a set: It doesn't specify a relation between a particular input and output and thus cannot
be directly used to determine whether the relation is a function.

Given the notation, it appears that {10, 5} might be intended as a set, not an ordered pair.
Therefore, unless explicitly written as (10, 5), it isn't part of the relation.

---



Summary of the Set Elements and Functionality

Based on the above analysis:

| Element | Type | Interpretation | Implication for Function Status |
|---|---|---|---|
| (-6, -1) | Ordered pair | Input: -6, Output: -1 | Valid |
| (13, 8) | Ordered pair | Input: 13, Output: 8 | Valid |
| (1, 6) | Ordered pair | Input: 1, Output: 6 | Valid so far |
| (1, -10) | Ordered pair | Input: 1, Output: -10 | Violates function property (same input, different
output) |
| {10, 5} | Set | Not an ordered pair; ambiguous | Not a valid relation element unless clarified |

Conclusion: The presence of two different outputs for input 1 indicates the relation does not qualify
as a function.

---

Strategies to Determine Whether a Set of Ordered Pairs
Represents a Function

To systematically analyze whether a set of ordered pairs forms a function, consider the following
strategies:

1. Check for Duplicate Inputs

- Scan all ordered pairs.
- If any input appears more than once with different outputs, the relation is not a function.
- Example: In the set, input 1 appears twice with different outputs (-6 and -10), so it's not a function.

2. Verify that All Elements Are Valid Ordered Pairs

- Ensure each element is a pair with a clear input and output.
- Elements that are sets or other structures need clarification.
- In our set, {10, 5} is ambiguous; unless it's (10, 5), it doesn't represent a relation.

3. Use the Vertical Line Test (Graphical Method)

- Plot the points on a coordinate plane.
- Draw vertical lines; if any vertical line intersects the graph more than once, the relation is not a
function.



- For the given points, plotting (-6, -1), (13, 8), (1, 6), and (1, -10) shows that input 1 maps to two
different outputs, violating the vertical line test.

4. Check for Consistency in Inputs

- Confirm that each input appears only once in the set of ordered pairs.
- Inputs should be unique; multiple outputs for a single input disqualify the relation as a function.

---

Real-World Examples and Applications of Functions

Understanding which sets of ordered pairs represent functions is crucial in various real-world
scenarios, including:

- Economics: Calculating cost functions where each quantity produced corresponds to exactly one
cost.
- Physics: Position-time relations where each moment in time has a specific position.
- Computer Science: Function definitions in programming languages, where each input produces a
single output.

---

Common Mistakes to Avoid When Identifying Functions

- Ignoring duplicate inputs: Forgetting that multiple outputs for the same input violate the function
property.
- Misinterpreting sets as ordered pairs: Confusing {10, 5} with (10, 5) leads to incorrect conclusions.
- Assuming all relations are functions: Not every relation qualifies; verify the properties carefully.
- Overlooking the importance of the domain: The set of inputs must be well-defined and consistent.

---

Conclusion: Does the Given Set Represent a Function?

Based on the analysis:

- The presence of two different outputs for the input 1 clearly indicates that this set does not
represent a function.
- The element {10, 5} is ambiguous unless clarified as an ordered pair (10, 5). If it is not, it doesn't
contribute to the relation.



Final verdict: The set {(-6, -1),

Frequently Asked Questions

Which of the following sets of ordered pairs represents a
function: {(-6, -1), (13, 8), (1, 6), (1, -10)} or {10, 5}?
The set {(-6, -1), (13, 8), (1, 6), (1, -10)} represents a function because each input (first element) has
exactly one output (second element). The set {10, 5} is not a set of ordered pairs and does not
represent a function.

Why does the set {(-6, -1), (13, 8), (1, 6), (1, -10)} qualify as a
function?
Because each input value (like -6, 13, 1) maps to only one output value, satisfying the definition of a
function where each input has a single output.

Can the set {10, 5} be considered a function?
No, because {10, 5} is just a set of two numbers without ordered pairs, so it does not define any
input-output relationships necessary to be a function.

What is the key criterion for a set of ordered pairs to
represent a function?
Each input value (domain element) must be associated with exactly one output value (range
element). No input should map to multiple outputs.

Given the sets {(-6, -1), (13, 8), (1, 6), (1, -10)} and {10, 5},
which set is a valid function and why?
The set {(-6, -1), (13, 8), (1, 6), (1, -10)} is a valid function because each input is unique and
associated with only one output. The set {10, 5} is invalid as it lacks ordered pairs and does not
define input-output relationships.

Additional Resources
Which Of The Following Sets Of Ordered Pairs Represents A Function?
Understanding whether a set of ordered pairs constitutes a function is fundamental in mathematics,
especially in the study of relations and functions. This question prompts us to analyze specific sets of
ordered pairs and determine if they satisfy the criteria that define a function. A set of ordered pairs
represents a function if each input (or domain element) maps to exactly one output (or range
element). In this article, we will examine various sets of ordered pairs, evaluate their properties, and
clarify the concept of functions through detailed analysis.



---

Understanding the Concept of a Function
Before delving into specific examples, it is essential to establish a clear understanding of what
constitutes a function.

Definition of a Function
A function is a relation between a set of inputs (domain) and a set of possible outputs (range) such
that each input is associated with exactly one output. This means:

- No input value (or x-value) is repeated with different outputs.
- For every element in the domain, there must be a corresponding output.

In terms of ordered pairs:
A set of ordered pairs { (x, y), ... } represents a function if no two pairs have the same first element
(x-value) but different second elements (y-values).

---

Analyzing the Sets of Ordered Pairs

Let's now analyze the specific sets provided to determine whether they represent functions.

---

Set 1: {(-6, -1), (13, 8), (1, 6), (1, -10)}

Evaluation:
In this set, observe the ordered pairs:
- (-6, -1)
- (13, 8)
- (1, 6)
- (1, -10)

Notice that the input 1 appears twice, but with different outputs (6 and -10). Since a function cannot
assign more than one output to a single input, this set does not satisfy the definition of a function.

Pros:
- All other pairs have unique x-values.
- The set is well-defined for inputs like -6 and 13, each with a single output.

Cons:
- The repeated input 1 with different outputs violates the rule of a function.



- This set exemplifies a relation but not a function.

Conclusion:
This set does not represent a function because of the repeated input with different outputs.

---

Set 2: { (10, 5) }

Evaluation:
This set contains a single ordered pair: (10, 5).

- Since there's only one input-output pair, and no repetitions or conflicts, this set definitely
represents a function.

Pros:
- Simple and unambiguous.
- Clearly satisfies the definition of a function.

Cons:
- Limited information, but sufficient for defining a function.

Conclusion:
This set does represent a function.

---

Set 3: { (a, 3), (b, 4), (c, 5) }

Note: Since the set is not explicitly listed in your prompt, assuming it is similar to the previous sets,
the key is whether any input repeats with different outputs. If all inputs are unique, the set is a
function.

Evaluation:
- If all x-values are distinct, then it is a function.
- If any x-value repeats with a different y-value, it is not.

Pros:
- For unique inputs, straightforward to verify.
- Suitable for illustrating functions with multiple input-output pairs.

Cons:
- Requires checking for repeated x-values.

Conclusion:
Assuming all inputs are unique, this set does represent a function.



---

Summary of Criteria for a Set of Ordered Pairs to Be a
Function

- Unique x-values: No input (x) should appear more than once with different outputs.
- Single output per input: Each input maps to exactly one output.
- Clear relation: The relation should be well-defined with no contradictions.

---

Additional Sets and Their Analysis

To deepen our understanding, let's consider various hypothetical sets:

Set 4: { (2, 7), (3, 8), (4, 9) }

- All x-values are distinct.
- Each input maps to one output.
- Result: Represents a function.

Set 5: { (x, y) | x ∈ {1, 2, 3}, y ∈ {4, 5} } with pairs {(1, 4), (2,
4), (3, 5), (2, 5)}

- The pair (2, 4) and (2, 5) both share the same input 2 but have different outputs.
- Result: Not a function because input 2 maps to two different outputs.

---

Visual Representation and Graphical Insights

Graphing the ordered pairs can help visualize whether a set is a function.
- For the first set, the vertical line test can reveal violations if an x-value corresponds to multiple y-
values.
- For sets with unique x-values, the graph will pass the vertical line test, confirming the function
property.

Example:
- The set {(-6, -1), (13, 8), (1, 6), (1, -10)} would show a vertical line crossing the point (1, 6) and (1,



-10), indicating multiple outputs for x=1, thus not a function.

---

Conclusion: Which of the Sets Represents a Function?

Based on the analysis provided:

- Set 1: {(-6, -1), (13, 8), (1, 6), (1, -10)} — Not a function (repeated input 1 with different outputs).
- Set 2: { (10, 5) } — Is a function (single pair).
- Additional hypothetical sets: Depending on their x-values, they may or may not be functions, but
the key criterion remains the uniqueness of inputs.

Final note:
When evaluating whether a set of ordered pairs represents a function, always check for repeated x-
values with different y-values. The presence of such repetitions indicates a relation that is not a
function. Clear understanding of these principles is essential for mastering the concept of functions
in mathematics.

---

In summary, the set { (10, 5) } is the only one among the presented options that definitively
represents a function, due to its single, unambiguous input-output pairing. The set with duplicate x-
values but different y-values, like {(-6, -1), (13, 8), (1, 6), (1, -10)}, fails the fundamental test for
functions. Recognizing these patterns is crucial for analyzing and understanding relations in
mathematics.
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