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Understanding the relationship between a function and its opposite or
negative is fundamental in algebra and calculus. In this article, we will
explore the function G(x) = x - 6, analyze what it means when the opposite of
G(x) is expressed as -g(x), and determine the explicit form of -g(x). Whether
you're a student studying algebra, a teacher preparing lessons, or a math
enthusiast, this comprehensive guide will clarify these concepts with clear
explanations, examples, and step-by-step solutions.

Understanding Functions and Their Opposites

What Is a Function?

A function is a rule that assigns exactly one output to each input from its
domain. For example, the function G(x) = x - 6 takes an input x and subtracts
6 to produce the output.

What Does the Opposite of a Function Mean?

The "opposite"” of a function can be interpreted in different ways, but in the
context of algebra, it usually refers to the negative of the function's
output.

- If G(x) is a function, then its negative is -G(x), which is the function
that outputs the negative of G(x)'s value for each x.

- The notation -g(x) signifies the negative of some function g(x), which
could be related to G(x) or a different function altogether.

In our case, we're told:
> The opposite of G(x) is -g(x).

This suggests a relationship between G(x) and g(x), possibly that -g(x) 1is
the negative of G(x), or that -g(x) is the negative of some related function.



Given Function G(x) = x - 6

Let's analyze the function:
““plaintext

G(x) =x - 6

This is a linear function with a slope of 1 and a y-intercept at -6.

Interpreting "The Opposite O0f G(x) Is -g(x)"

The phrase indicates that:
““plaintext

Opposite of G(x) = -g(x)

which can be written mathematically as:
““plaintext

- G(x) = -g(x)

or simply:
““plaintext

-g(x) = -G(x)

This implies that:
““plaintext

-g(x) = - (x - 6)

or equivalently:
““plaintext

-g(x) = -x + 6

From this, we can directly deduce:

““plaintext
g(x) =x -6



which is actually the original function G(x).

Deriving -g(x) from G(x)

Let's formalize the steps to find -g(x):

Step 1: Express g(x) in terms of G(x)

Given that:
" plaintext
-g(x) = -G(x)
then:

" plaintext
g(x) = G(x)

which is:
" plaintext
g(x) =x -6

Step 2: Find -g(x)

Now, we compute:

" plaintext

-g(x) = - (x - 6) = -x +6
Thus, the function -g(x) is:

" plaintext
-g(x) = -x + 6



Summary of Key Points

- The function G(x) = x - 6 is linear with a slope of 1 and intercept at -6.
- The "opposite" of G(x), in algebraic terms, refers to -G(x), which is the
negative of G(x).

- The statement "The opposite of G(x) is -g(x)" implies -g(x) = -G(x).

- Therefore, g(x) = G(x) = x - 6.

- The negative of g(x), denoted -g(x), is:

““plaintext
-g(x) = -x + 6

Applications and Importance in Mathematics

Understanding how to manipulate functions and their negatives is crucial for
various mathematical applications, including:

1. Graphing Functions and Their Negatives

- Graphing G(x) = x - 6 results in a straight line.

- Graphing -G(x) = -x + 6 reflects the original graph across the x-axis.
- Recognizing this reflection helps in visualizing functions and their
transformations.

2. Solving Equations Involving Negative Functions

- Many algebraic problems require understanding how negating a function
affects its solutions.

- For example, solving G(x) = 0 gives x = 6; solving -G(x) = 0 also yields x
= 6.

3. Function Operations and Transformations

- Combining functions, such as G(x) and -g(x), allows for more complex
analysis, especially in calculus and advanced algebra.



Additional Examples of Function Negation

To deepen understanding, consider these examples:
1. Given H(x) = 3x + 2, find -H(x).

o Solution: -H(x) = - (3x + 2) = -3x - 2.

2. Given f(x) = x™2 - 4x + 7, find -f(x).

o Solution: -f(x) = - (x*2 - 4x + 7) = -x™2 + 4x - 7.

These examples demonstrate how negation affects different types of functions,
including linear and quadratic functions.

Conclusion: Final Answer to the Problem

Bringing everything together, the key takeaway is:

> If the opposite of G(x) X - 6 is -g(x), then:
““plaintext

-g(x) = -G(x) = - (x - 6) -X + 6

Therefore, the explicit form of -g(x) 1is:
Answer: -g(x) = -x + 6
Understanding this relationship enhances your grasp of function

transformations, especially reflections across axes, and prepares you for
more complex mathematical concepts.
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By understanding the concepts explained here, students and learners can
confidently manipulate and analyze functions, especially regarding their
negatives and transformations.

Disclaimer: This article serves educational purposes and is designed to
clarify the relationship between functions and their negatives. For
personalized mathematical tutoring or advanced topics, consult a qualified
mathematics instructor or academic resource.

Frequently Asked Questions

What is the given function G(x)?

The given function is G(x) = x - 6.

What does it mean when the opposite of G(x) is -
g(x)?

It means that the negative of G(x) is equal to -g(x), or mathematically, -

(G(x)) = -g(x).

How do you find -g(x) if the opposite of G(x) is
given?

Since the opposite of G(x) is -(G(x)), and it's equal to -g(x), then -g(x) =
-(G(x)).



What is the expression for -g(x) in terms of G(x)?

Calculate -g(x) for the given G(x) = x - 6.
-g(x) = -(x - 6) = -x + 6.

What is the simplified form of -g(x) for G(x) = x -
6?

The simplified form is -g(x) = -x + 6.

Why is -g(x) equal to -(G(x)) in this context?

Because the problem states that the opposite of G(x) is -g(x), which implies
-9(x) = -(G(x)).

Additional Resources
Understanding the Function G(x) = x - 6 and Its Relation to -g(x)

When delving into algebraic functions, especially linear functions like G(x)
= X - 6, it's crucial to understand how transformations such as negation
influence their structure and their relationships with other functions, such
as g(x). This exploration not only enhances algebraic fluency but also
provides foundational insights into function operations, symmetry, and
transformations.

In this comprehensive review, we will analyze the given function G(x),
interpret the statement "If the opposite of G(x) is -g(x)," and determine the
explicit form of -g(x). We will cover the concepts of function negation, the

meaning of "opposite" in this context, and work through the problem step-by-
step, providing clarity at each stage.

Decoding the Basic Function: G(x) = x - 6

What is G(x)?

G(x) is a linear function. Its general form is:

\[ G(x) = mx + c \]



where:

( m\) is the slope,
c \

-\
- \( ) is the y-intercept.

In this case:
\[ G(x) = x - 6 \]
which has:

’

- Slope \( m=1\)
(-6 \).

- y-intercept \

Graphically, G(x) is a straight line passing through points like (0, -6), (1,
-5), (-1, -7), etc.

Key properties:
- It exhibits a steady, uniform rate of change.

- The function is increasing because the coefficient of x (the slope) is
positive.

Understanding the "Opposite" of G(x)

What does '"the opposite of G(x)" mean?

In mathematics, the term "opposite" can be interpreted in multiple ways
depending on context:

- Negation of the function value: For a given input \( x \), the opposite of
\( G(x) \) is simply \( -G(x) \).

- Opposite function: Sometimes, the "opposite" of a function is taken as the
additive inverse of the entire function, i.e., \( -G(x) \).

Given the phrase "If the opposite of G(x) is -g(x)," the most straightforward
interpretation is that "the opposite of G(x)" refers to \( -G(x) \), and this
is related to \( -g(x) \).

In essence:

\[ \text{Opposite of } G(x) = -G(x) \]



Connecting the Concepts: Relation between G(x),
g(x), and their Negatives

What is g(x)?

The problem introduces a function g(x), which may or may not be directly
related to G(x). The key statement is:

> If the opposite of G(x) is -g(x)

This implies:

which suggests a direct relationship between G(x) and g(x):
\[ g(x) = G(x) \]

or, more precisely, the negative of G(x) equals negative g(x), which
simplifies to:

\[ -G(x) = -g(x) \]
\[ \Rightarrow g(x) = G(x) \]

Thus, g(x) is essentially G(x), or at least, their negations are equal.

Deriving -g(x) from the Given Information

Step-by-step reasoning

1. We are given:

\[ G(x) =x - 6 \]

2. The statement:

> The opposite of G(x) is -g(x)
translates algebraically to:

\[ -G(x) = -g(x) \]



3. Since \( G(x) = x - 6 \), then:

\[ -g(x) = -x + 6 \]
5. To find \( -g(x) \), the expression directly from the above is:

\[ -g(x) = -x + 6 \]

Explicit Expression for g(x)

Given that:

\[ -g(x) = -x + 6 \]

we can find g(x) by multiplying both sides by -1:
\ [

g(x) = -(-x +6) =x -6

\1

which aligns with G(x). This confirms that:

\[ g(x) = G(x) = x - 6 \]

Summary:

- The function g(x) is identical to G(x).
- The negative of g(x), which is \( -g(x) \), 1is:

\[ -g(x) = -x + 6 \]

Deepening Understanding: The Significance of
These Relationships

Symmetry and Function Negation



The process illustrates a fundamental concept: negating a function flips its
graph across the x-axis. If G(x) is a line with slope 1 and y-intercept -6,
then:

- \( -G(x) \) is a line with the same slope but y-intercept +6.
- The relation \( -G(x) = -g(x) \) indicates that g(x) mirrors G(x) around
the x-axis.

Graphical interpretation:

- G(x) passes through (0, -6).

- \( -G(x) \) passes through (0, +6).

- Since \( g(x) = G(x) \), the negative \( -g(x) \) corresponds to \( -G(x)
\).

Implication: If you know the graph of G(x), then \( -G(x) \) is its
reflection across the x-axis, and g(x) shares the same shape and position as
G(x).

Implications for Function Operations

- The negative of a function \( f(x) \) is \( -f(x) \), which geometrically
reflects the graph over the x-axis.

- The statement "the opposite of G(x) is -g(x)" hints at an equality between
these two functions:

\[ -G(x) = -g(x) \Rightarrow g(x) = G(x) \]
- The problem emphasizes the symmetry and the effect of negation,

foundational in understanding even and odd functions, though G(x) here is
neither.

Summary of Key Results

- Given function: \( G(x) = x - 6 \)

- Opposite of G(x): \( -G(x) = -x + 6 \)

- Relation to g(x): \( -G(x) = -g(x) \), which implies:
\ [

-g(x) = -x + 6

\1]

- Explicit form of \( -g(x) \):



\ [
\boxed{-g(x) = -x + 6}
\1]

- Explicit form of g(x):

\ [
g(x) =x -6
\1]

This confirms that g(x) is identical to G(x).

Extensions and Broader Applications

While this problem is straightforward, it has broader significance in algebra
and function analysis:

- Function transformations: Understanding how negation affects the graph and
algebraic form is crucial in graphing and analysis.

- Symmetry properties: Recognizing even and odd functions through negation.

- Function composition: Knowing how functions relate through operations like
negation supports more complex compositions.

- Real-world modeling: Many real-world scenarios involve transformations of

base functions, such as reflections or shifts.

Conclusion

In this detailed exploration, we unraveled the relationships between G(x),
g(x), and their negations, emphasizing the importance of understanding basic
function operations. The key takeaway is that:

- The negative of the function G(x) is \( -x + 6 \).
- The relation "the opposite of G(x) is -g(x)" implies \( g(x) = G(x) \).
- Therefore, the explicit form for \( -g(x) \) is \( -x + 6 \).

Understanding these fundamental concepts builds a solid foundation for
tackling more intricate algebraic and analytical problems, highlighting the
elegance and symmetry inherent in mathematical functions.
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