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Understanding the properties of functions is fundamental in mathematics,
especially in the realms of algebra and calculus. When analyzing functions,
certain characteristics such as injectivity (one-to-one nature), surjectivity
(onto), and function values at specific points form the basis for logical
reasoning and problem-solving. This article delves into the specifics of a
one-to-one function \( G \), particularly focusing on the implications of the
given condition \( G(8) = 10 \). We will explore what statements or options
cannot be true under these conditions, providing clarity with detailed
explanations, examples, and relevant mathematical principles.

---

Understanding One-to-One Functions (Injective
Functions)

A function \( G: A \rightarrow B \) is called one-to-one or injective if
different inputs produce different outputs. Formally, this means:

\[
\text{For all } x_1, x_2 \in A, \quad \text{if } x_1 \neq x_2, \text{ then }
G(x_1) \neq G(x_2)
\]

In simpler terms, no two distinct elements in the domain map to the same
element in the codomain.

Key Properties of Injective Functions:

- Uniqueness of outputs: Each output value in the range is associated with at
most one input.
- Inverse function exists: If \( G \) is a bijection (both one-to-one and
onto), then an inverse function \( G^{-1} \) exists.
- Implication for function values: Knowing \( G(a) = b \) constrains \( G \)
on the domain, especially in the context of possible or impossible function
values at other points.

---



Given Conditions and Their Significance

The specific scenario we are analyzing is:

> "If \( G \) is a one-to-one function such that \( G(8) = 10 \), which of
the following cannot be true?"

This statement sets the stage for evaluating multiple options or statements
about the behavior of \( G \).

Core points:

- Injectivity: \( G \) cannot assign the same output to two different inputs.
- Value at 8: The function value at 8 is fixed at 10.
- Implications: Any statement contradicting these conditions is impossible.

---

Analyzing What Cannot Be True

Given the above, let’s explore scenarios or statements that cannot be true.

1. The same output for different inputs

Statement: \( G(8) = 10 \) and \( G(a) = 10 \) for some \( a \neq 8 \).

Why it Cannot Be True:

- Because \( G \) is one-to-one, it cannot assign the same output (10) to two
different inputs.
- If \( a \neq 8 \) and \( G(a) = 10 \), then \( G \) would not be injective,
which contradicts the initial assumption.

Conclusion:

- Any statement asserting multiple inputs map to 10 (except at 8) is false.

---

2. The value of \( G \) at points other than 8

Possible Statements:

- \( G(5) = 10 \)
- \( G(0) = 10 \)
- \( G(15) = 10 \)

Analysis:



- Such statements are impossible if they specify \( G \) at points other than
8 as 10, because:

- Injectivity prohibits multiple inputs from mapping to the same output (10).
- However, if the domain contains only the point 8, then such statements are
trivial or vacuously true or false depending on the domain.

But, more generally:

- If the domain contains more than one element, then these statements are
impossible because they violate injectivity.

Conclusion:

- Any statement claiming that \( G \) takes the same value (e.g., 10) at
multiple distinct points cannot be true.

---

3. The value of \( G \) at 8 and other points

- Scenario: \( G(8) = 10 \) and \( G(a) = 10 \) for some \( a \neq 8 \).

- Contradiction: As explained, this cannot happen if \( G \) is injective.

4. The range of \( G \)

Question: Can \( G \) take on any value other than 10 at points other than 8?

- Yes, unless further constraints are specified.

Implication:

- The only restriction imposed by the problem is that \( G(8) = 10 \). The
function could assign different values at other points, provided injectivity
is maintained.

---

Examples to Clarify the Concepts

Let’s consider specific examples to clarify what can and cannot be true.

Example 1: Valid injective function

Suppose the domain is \( \{1, 2, 8, 9\} \), and define \( G \) as:

\[
G(1) = 5, \quad G(2) = 7, \quad G(8) = 10, \quad G(9) = 12



\]

- Properties:

- \( G(8) = 10 \) is satisfied.
- The function is one-to-one because all outputs are distinct.

- What cannot be true?

- \( G(2) = 10 \), because that would mean \( G(2) = G(8) \) with \( 2 \neq 8
\), violating injectivity.

Example 2: Invalid function

Suppose someone claims:

- \( G(8) = 10 \)
- \( G(5) = 10 \)

If the domain contains 5 and 8, then:

- This cannot be true for an injective \( G \), because two different inputs
map to 10.

---

Summary of Key Points

- Injectivity (One-to-One): No two distinct inputs can have the same output.
- Given \( G(8) = 10 \): The value at 8 is fixed at 10.
- Implications:

- No other input \( a \neq 8 \) can satisfy \( G(a) = 10 \).
- \( G \) cannot assign 10 to multiple inputs.
- Any statement suggesting other points besides 8 also map to 10 is
impossible.

---

Common Multiple Choice Options and Their
Validity

Suppose the question provides options such as:

1. \( G(5) = 10 \)
2. \( G(8) = 10 \)



3. \( G(a) = 10 \) for some \( a \neq 8 \)
4. \( G(8) \neq 10 \)

Analysis:

- Option 1: Cannot be true if the domain contains 5 and \( G \) is injective,
because that would mean \( G(5) = G(8) = 10 \).
- Option 2: Is true, given the initial condition.
- Option 3: Cannot be true; it contradicts injectivity.
- Option 4: Is false, given the initial condition \( G(8) = 10 \).

---

Conclusion: Which Statement Cannot Be True?

Based on the analysis:

- The statement that \( G \) takes the same value at two different points,
such as \( G(8) = 10 \) and \( G(a) = 10 \) with \( a \neq 8 \), cannot be
true for an injective function.

- Any assertion that different inputs (other than 8) map to 10 is impossible
under the one-to-one condition.

- Therefore, the key takeaway is:

> The statement that \( G(a) = 10 \) for some \( a \neq 8 \) cannot be true
if \( G \) is one-to-one and \( G(8) = 10 \).

---

Final Remarks and Practical Applications

Understanding the constraints imposed by injectivity is crucial in various
fields such as:

- Mathematics: Solving function-related problems, proofs, and establishing
properties.
- Computer Science: Designing algorithms and data structures that rely on
injective functions for hashing or encryption.
- Engineering: Signal processing and system analysis where unique mappings
are essential.

In practical problem-solving, always verify the properties of the functions
involved before accepting or rejecting certain statements. Recognizing what
cannot be true saves time and prevents misconceptions.



---

Summary Table

| Statement | Can it be true? | Explanation |
| --- | --- | --- |
| \( G(8) = 10 \) | Yes | Given condition |
| \( G(a) = 10 \) for \( a \neq 8 \) | No | Violates injectivity |
| \( G(5) = 10 \) with \( 5 \

Frequently Asked Questions

If G is a one-to-one function and G(8) = 10, which
of the following cannot be true?
G(9) = 8

Given G is one-to-one with G(8) = 10, can G(8) = 10
and G(10) = 10 both be true?
No, because a one-to-one function cannot assign the same output to two
different inputs.

If G is one-to-one and G(8) = 10, what does this
imply about G(8) and G(9)?
G(9) cannot be 10, since G is one-to-one and different inputs must have
different outputs.

In a one-to-one function G where G(8) = 10, which
statement is impossible?
G(9) = 10, because that would violate the one-to-one property.

Is it possible for G(8) = 10 and G(8) = 12 to both
be true for the same function G?
No, because a function cannot assign two different outputs to the same input.

Given G is one-to-one and G(8) = 10, what can we say



about G(10)?
G(10) cannot be 10, because that would mean G(8) = G(10), violating one-to-
one property.

If G is one-to-one and G(8) = 10, which of the
following statements must be false?
G(9) = 10, because it would assign the same output to two different inputs.

Can G(8) = 10 and G(8) = 8) both be true in a one-
to-one function G?
No, since the same input cannot have two different outputs.

Additional Resources
Understanding One-to-One Functions and Their Implications

When exploring the fascinating world of mathematics, particularly functions,
the concept of one-to-one (injective) functions plays a crucial role in
understanding how inputs relate to outputs. In this article, we will analyze
a specific scenario: a function \( G \) that is one-to-one (injective) with
the condition \( G(8) = 10 \). Our goal is to determine which of the given
statements cannot be true based on these conditions.

This analysis is both an intellectual exercise and a practical guide for
students, educators, and enthusiasts aiming to deepen their understanding of
functions, their properties, and how these properties restrict possible
values and relationships.

---

Fundamentals of One-to-One (Injective)
Functions

Before diving into the specific problem, it’s essential to clarify what a
one-to-one function entails.

What Is a One-to-One Function?

A function \( G: A \to B \) is one-to-one or injective if and only if:

- Distinct inputs produce distinct outputs: For all \( x_1, x_2 \in A \),
\[



\text{if } x_1 \neq x_2, \text{ then } G(x_1) \neq G(x_2)
\]

In other words: No two different elements in the domain map to the same
element in the codomain.

Consequences of Injectivity

- Unique mapping: Each output corresponds to at most one input.
- Restrictions on outputs: If \( G(a) = G(b) \), then \( a = b \).
- Potential for inverses: Injective functions are invertible on their images,
meaning \( G^{-1} \) exists when considering the range.

---

Analyzing the Given Conditions: \( G \) is
Injective and \( G(8) = 10 \)

The problem states:

> \( G \) is a one-to-one function, and \( G(8) = 10 \).

From these, we can deduce:

- Uniqueness of \( G(8) \): No other input \( x \neq 8 \) can map to 10.
- Implication for other inputs: Any claim that another input \( x \neq 8 \)
also maps to 10 cannot be true, as that would violate injectivity.

---

Understanding the Question: Which Of The
Following Cannot Be True?

The original question presents multiple options (A, B, C, etc.) related to
the function \( G \) and its values. Although the options are not fully
listed in the prompt, the typical approach involves evaluating each statement
based on the constraints:

- The injectivity of \( G \)
- The known value \( G(8) = 10 \)

The key is to identify statements that contradict these properties and thus
cannot be true.

---



Common Statements and Their Validity

Let’s consider typical statements that might be presented and analyze their
validity:

1. \( G(5) = 10 \)

Analysis:

- Since \( G(8) = 10 \),
- And \( G \) is injective,
- Therefore: \( G(5) \neq 10 \), because if \( G(5) = 10 \), then \( G(5) =
G(8) \),
- Contradiction: Injectivity disallows two different inputs to have the same
output.

Conclusion:
This statement cannot be true.

---

2. \( G(5) = 7 \)

Analysis:

- No conflict with injectivity; different input \( 5 \) maps to a different
output \( 7 \),
- It’s consistent with \( G(8) = 10 \),
- Possible and valid.

---

3. \( G(8) \neq 10 \)

Analysis:

- This directly contradicts the given condition \( G(8) = 10 \),
- Cannot be true.

---

4. \( G \) is surjective (onto)

Analysis:

- The problem states \( G \) is one-to-one, but does not specify if it is
onto,
- Surjectivity is independent of injectivity,
- Not necessarily true or false based on the given info.



---

5. \( G(8) = 10 \) and \( G(10) = 8 \)

Analysis:

- Since \( G \) is injective, if \( G(8) = 10 \),
- Then \( G(10) \neq 10 \),
- Having \( G(10) = 8 \) is compatible with injectivity (inputs 8 and 10 map
to 10 and 8 respectively),
- No contradiction here.

---

Key Takeaways: Which Statements Cannot Be True?

Based on the above analysis, the following statements cannot be true given
that:

- \( G \) is one-to-one,
- \( G(8) = 10 \).

Statements That Cannot Be True:

- Statement A: \( G(5) = 10 \)

Because injectivity forbids two different inputs from sharing the same
output.

- Statement B: \( G(8) \neq 10 \)

Contradicts the given condition directly.

---

Additional Clarifications:

- Any statement claiming another input mapping to 10 besides \( x=8 \) is
invalid.
- Statements implying \( G(8) \) is not 10 are invalid.
- Statements about \( G(8) = 10 \) being possible are valid unless they
conflict with other provided information.

---



Practical Application: How to Approach Similar
Problems

When analyzing functions with specific properties, it’s critical to:

1. Identify the given properties: injective, surjective, etc.
2. Note the specific known values: e.g., \( G(8) = 10 \).
3. Evaluate each statement for consistency:
- Does it violate the injectivity?
- Does it contradict the known value?
- Is it logically compatible with the properties?

4. Eliminate impossibilities: Statements that conflict with the core
properties can be confidently ruled out.

---

Conclusion: The Critical Role of Injectivity in
Function Behavior

In this detailed examination, we observe that the property of injectivity
imposes strict restrictions on the possible values of a function. When a
specific value such as \( G(8) = 10 \) is established, it immediately rules
out any other input mapping to 10, preserving the one-to-one correspondence.

In summary:

- Any statement asserting another input also maps to 10 cannot be true.
- Statements contradicting the known value are invalid.
- Understanding these constraints helps in correctly interpreting and solving
function-related problems.

This in-depth analysis highlights the importance of foundational properties
like injectivity in mathematical reasoning. By applying these principles
systematically, one can confidently identify impossible scenarios and deepen
their understanding of function behavior.

---

Final Note:
Always verify whether the properties of the function (e.g., injectivity,
surjectivity) are compatible with the statements under consideration. This
approach ensures a rigorous and accurate evaluation of potential truths and
impossibilities in mathematical functions.
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