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Understanding the behavior of functions is fundamental in mathematics,
especially in areas such as algebra, calculus, and computer science. When
analyzing a function, one of the core tasks is to determine the input-output
pairs, which reveal how the function transforms inputs into outputs. In this
article, we will explore how to identify all the possible input-output pairs
for the function \(Y = X"3\), given specific points and options. We will also
discuss the properties of the cubic function, how to verify pairs, and the
significance of such analysis.

Understanding the Function \ (Y = X*3\)

Before delving into the specific options provided, it is essential to
understand the fundamental nature of the cubic function \ (Y = X"3\).

Properties of the Cubic Function

— Domain and Range: The domain and range of \ (Y = X"3\) are both all real
numbers \ (\mathbb{R}\). This means that for any real input \ (X\), the output
\(Y\) is also a real number.

- Shape of the Graph: The graph of \ (Y = X*3\) is a symmetric, S-shaped curve
passing through the origin, with points of inflection at \ (X=0\).

— Monotonicity: The function is strictly increasing over its entire domain.
As \(X\) increases, \(Y\) increases, and vice versa.

- 0dd Function: Since \ (Y = X"3\), the function is odd, satisfying \ (f(-X) =
-£(X)\).

Evaluating Given Input-Output Pairs

The options provided in the question are:
-1, -1)
-2, 8)
3, 9)

5)
unspecified)
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Let's analyze each to determine whether these pairs are consistent with the
function \ (Y = X"3\).



Option A: (-1, -1)

- Input: \ (X = -1\)
- Expected Output: \ (Y = (-1)"3 = -1\)

Analysis: The output matches the expected value for the cubic function at \ (X
= -1\). Therefore, (-1, -1) is a wvalid input-output pair for \ (Y = X"3\).

Option B: (-2, 8)

- Input: \ (X = -2\)
- Expected Output: \ (Y = (-2)73 = -8\)

Analysis: The provided output is 8, which does not match \(-8\). Since the

actual output for \(X = -2\) is \(-8\), (-2, 8) is not a valid pair for \ (Y =
X~3\) .

Option C: (3, 9)

- Input: \(X = 3\)
- Expected Output: \ (Y = 373 = 27\)

Analysis: The given output is 9, which does not match 27. Hence, (3, 9) is
not a valid pair.

Option D: (5)

— Input: \ (X = 5\)
— Expected Output: \ (Y = 53

125\)

Analysis: Since only the input 5 is given without an
associated output, we cannot confirm whether it forms
a valid pair. However, if the output is missing, it
suggests incomplete data. For the purpose of input-
output pairs, the full pair should be (5, 125).
Therefore, unless specified, (5) alone does not
constitute a wvalid pair.

Option E: (unspecified)

— No specific data provided; thus, no analysis is



possible.

Compiling Valid Input-Output Pairs for \ (Y =
X*3\)

Based on the above analysis, the only input-output
pair provided that aligns with the function \ (Y =
X*3\) is:

- (-1, -1)

This demonstrates the importance of verifying pairs
by applying the function formula directly.

How to Find All Possible Input-Output Pairs

Since the domain of \ (Y = X*3\) is all real numbers,
theoretically, every real number input has a
corresponding output, calculated by the cube
function.

Step-by-Step Process to Find Input-Output Pairs

1. Select an input \ (X\): Any real number.

2. Calculate \(Y\): Use the formula \ (Y = X*3\).
3. Record the pair: \ ((X, Y)\).

4. Repeat for different values: To understand the
behavior of the function.



Examples of Input-Output Pairs

- \(\boxed{ (2, 8)}\) because \ (2723 = 8\).
- \ (\boxed{ (-3, -27)}\) because \((-3)7*3 = -27\).
- \(\boxed{0, 0}\) because \ (0723 = 0\).

Understanding the Significance of Input-Output
Pairs in Applications

Input-output pairs are fundamental in wvarious
applications:

— Graphing Functions: Plotting pairs helps visualize
the function's shape.

— Solving Equations: Identifying pairs where \ (Y\)
equals a specific value helps in solving algebraic
problems.

— Computer Programming: Functions are often
implemented with input-output pairs to process data.
— Mathematical Modeling: Many real-world systems can
be modeled using functions, with input-output data
points representing system behavior.

Addressing the Provided Options in Detail

Let's revisit each option to clarify their wvalidity
explicitly.



Option A: \((-1, -1)\)

— Verification: Since \ ((-1)73 = -1\), the pair is
consistent with \ (Y = X*3\).
— Conclusion: Valid input-output pair.

Option B: \((-2, 8)\)

— Verification: \( (-2)73 = -8 \neq 8 \).
— Conclusion: Not wvalid; the actual output should be

\ (-8\).

Option C: \((3, 9)\)

— Verification: \ (373 = 27 \neq 9\).
— Conclusion: Not wvalid; the actual output should be
27.

Option D: \ ((5)\)

— Analysis: Without an associated output, this is
incomplete.

— Expected correct pair: \((5, 125)\).

— Conclusion: Not valid as provided; incomplete data.

Option E: Unspecified

— Analysis: No data to analyze.
— Conclusion: Cannot determine wvalidity.



Conclusion: Identifying All Valid Input-Output
Pairs for \ (Y = X*3\)

From the analysis above, the only explicitly wvalid
pair is:

- (-1, -1)

In general, since \ (Y = X*3\) is a well-defined cubic
function over all real numbers, every real number
input \ (X\) has a corresponding output \ (Y = X*3\).
Therefore, the complete set of input-output pairs is:

\ [
\{ (X, X*3) \mid X \in \mathbb{R} \}
\1]

This set encompasses an infinite number of pairs,
including:

\((-2, -8)\)
\((0, 0)\)

- \((1, D)\)
\((3, 27)\)
\((=5, -125)\)

and many more.

Practical Tips for Working with Input-Output
Pairs



— Always verify a pair by applying the function
formula.

— Recognize that for polynomial functions like \ (Y =
X~3\), the relationship is straightforward and
predictable.

— Use graphing tools to visualize the function, which
can help in understanding all possible pairs.

— When given partial data, reconstruct missing parts
using the function formula.

Final Thoughts

Understanding how to select and verify input-output
pairs is crucial for mastering functions. For the
specific function \ (Y = X*3\), only pairs where the
output is the cube of the input are wvalid. While the
options provided in the question are limited, they
serve as a basis for understanding how to evaluate
pairs systematically. Recognizing the properties of
cubic functions ensures accurate identification of
all valid pairs, which is essential in both
theoretical mathematics and practical applications.

In summary:

— The only explicitly wvalid pair given is (-1, -1).
— The complete set of input-output pairs for \ (Y =
X~3\) includes all real numbers with their cubic
outputs.

— Verifying pairs involves applying the function
formula directly.

— Understanding these concepts enhances problem-
solving skills in algebra and related fields.
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Frequently Asked Questions

Is the pair (-1, -1) a valid input-output pair for
the function Y = X*3?

Yes, because (-1)73 = -1, so (-1, -1) satisfies the
function.

Does the pair (-2, 8) belong to the function Y = X*3?

Yes, because (-2)7*3 = -8, which does not match 8, so
this pair is not wvalid.

Is the pair (3, 9) an input-output pair for the
function ¥ = X*3?

No, because 373 = 27, not 9, so this pair is invalid.

Is the pair (5, 125) a wvalid input-output pair for
the function Y = X*3?

Yes, because 573 = 125, so (5, 125) is wvalid.

Given the options, which pairs correctly represent
the function Y = X*3?

The pairs (-1, -1) and (5, 125) are correct; others



do not match the function.

Are there any pairs among the options that do not
belong to the function Y = X*3?

Yes, pairs like (-2, 8) and (3, 9) do not satisfy Y
X*3.

What is the missing value in option D if it
represents an input-output pair for the function Y =
X*3?

Assuming D is an input, the output would be D#*3; if D
is the output, then the input is the cube root of D.

Based on the options, which input-output pairs can be
selected to accurately represent the function Y =
X*3?

Options A (-1, -1) and D (assuming 5, 125) are
correct pairs, while others are invalid.

Additional Resources

Select All The Possible Input-Output Pairs For The
Function Y = X3

Understanding the relationship between inputs and
outputs in functions is fundamental in mathematics,
especially for functions like Y = X3, which exhibit
distinctive characteristics due to their cubic
nature. When analyzing potential input-output pairs,



the goal is to determine which pairs satisfy the
given function and what properties they possess. This
review provides a comprehensive examination of the
pairs provided, exploring their wvalidity, the nature
of the function, and broader implications for
understanding cubic functions.

Introduction to the Function Y = X3

The function Y = X® is a cubic function, meaning it
involves raising the input (X) to the third power.
This function has several notable features:

— It is an odd function, symmetric about the origin.
— It has a domain and range of all real numbers,
meaning every real number input produces a real
output.

— The graph of Y = X?® is a smooth, continuous curve
passing through the origin, with an inflection point
at (0,0).

— As X approaches positive or negative infinity, Y
also approaches positive or negative infinity
respectively.

Given these properties, the task of selecting all
possible input-output pairs involves verifying which
of the provided options satisfy the equation Y = X?.

Analysis of the Given Pairs

The input-output pairs provided are:



A. (-1, -1)

B. (-2, 8)

C. (3, 9)

D. (5) (Note: incomplete)
E. (unspecified)

Since D and E are incomplete or unspecified, the
primary focus will be on the pairs with clear data:
A, B, and C. We will assess whether these pairs
satisfy the relation Y = X°3.

Pair A: (-1, -1)

Verification:

— Input: X = -1
— Output: ¥ = -1
— Calculate X3: (-1)° = -1

Result: The output matches the calculated wvalue.
Therefore, (-1, -1) is a wvalid input-output pair for
the function Y = X3.

Features & Observations:
— The pair reflects the odd nature of the function,
where negative inputs produce negative outputs.

— It confirms that the function correctly maps -1 to
-1.

Pros:

— Demonstrates the symmetry of the cubic function.
— Straightforward verification.



Cons:

— Limited to a single point; does not showcase the
broader behavior of the function.

Pair B: (-2, 8)

Verification:

— Input: X = -2

— Output: Y = 8

- Calculate X3: (-2)3 = -8

Result: The calculated value is -8, which does not
match the provided output of 8. Therefore, (-2, 8) is
not a valid input-output pair for Y = X3.

Features & Obserwvations:

— The output 8 corresponds to X = 2, since (2)°3 = 8.
— The pair suggests a possible confusion or typo,
perhaps intending to pair X = 2 with Y = 8.

Pros:

— Highlights the importance of verifying pairs
against the function.

— Shows the symmetry: for inputs X and -X, outputs
are negatives of each other.

Cons:
— Incorrect pairing indicates it cannot be considered

part of the solution set.
— May lead to misunderstandings if not carefully



verified.

Pair C: (3, 9)

Verification:

— Input: X = 3
— Output: ¥ = 9
- Calculate X3: 33 = 27

Result: The output is 27, not 9. Therefore, (3, 9) is
not a valid input-output pair for Y = X?3.

Features & Obserwvations:

— The pair might be a typo or misinterpretation.
— The actual output for X=3 should be 27, indicating
the pair does not satisfy the function.

Pros:

— Reinforces the necessity of direct verification.
— Demonstrates the importance of understanding the
cubic relationship.

Cons:

— Incorrect pairing might mislead if not carefully
checked.

— Does not reflect the actual mapping dictated by the
function.



Incompleteness and Ambiguities in the Provided
Data

The options D and E are either incomplete or
unspecified, which limits a comprehensive analysis.
However, understanding how to approach these is
essential.

— Option D: (5) — Likely intended to be (5, Y), where
Y is the output when X=5.

- Calculated output: 5% = 125

— To be valid, the pair should be (5, 125).

— Option E: Unspecified, possibly meant to include
other pairs or a different input-output pair.

Implication: Without complete data, one cannot
definitively determine the validity of these options.

Nonetheless, the verified pairs highlight the
importance of accurate data entry and verification.

Conclusion and Summary of Valid Pairs

Based on the analysis, the only pair among A, B, and
C that satisfies the function Y = X?® is:

- A. (-1, -1)

This pair correctly reflects the function's rule
since:

- (-1)° = -1



The other pairs do not satisfy the function due to
miscalculations or possible errors:

- B. (-2, 8): Should be (-2, -8) to satisfy the
function.
- C. (3, 9): Should be (3, 27).

Summary Table:

| Pair | Valid? | Explanation |

| (-1, -1) | Yes | Because (-1)°3 -1 |
| (-2, 8) | No | Because (-2)°® = -8, not 8 |
| (3, 9) | No | Because 3% = 27, not 9 |

Broader Implications and Educational Takeaways

Understanding how to select wvalid input-output pairs
for functions like Y = X? is crucial for developing
mathematical intuition and problem-solving skills.
Some key points include:

— Verification is essential: Always verify pairs by
substituting the input into the function.

— Function properties: Recognize characteristics like
symmetry, domain, and range.

— Common pitfalls: Misreading or miscalculating cubic
values can lead to incorrect conclusions.

— Incomplete data handling: When data is incomplete,
use known properties to infer missing information.

Features of the cubic function Y = X3:

— Infinite domain and range.



— Symmetric about the origin.

— Continuous and smooth curve.

— For positive X, outputs are positive; for negative
X, outputs are negative.

Pros of understanding Y = X?:

— Clear and predictable behavior.

— Illustrates fundamental concepts of odd functions.
— Useful in modeling real-world phenomena exhibiting
cubic relationships.

Cons:

— Cubic functions can have inflection points that may
be confusing for beginners.

— Potential for errors in calculation without careful
verification.

Final Remarks

In the context of selecting all possible input-output
pairs for the function Y = X3, the key takeaway is
that only pairs accurately reflecting the cubic
relationship are valid. Among the options provided,
only (-1, -1) correctly satisfies the function. This
exercise underscores the importance of verifying each
pair through direct substitution and understanding
the intrinsic properties of cubic functions. As
students and mathematicians, developing meticulous
verification techniques and a deep understanding of
function behavior ensures accurate analysis and solid
mathematical foundations.
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