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Understanding the relationship between functions and their graphs is fundamental in
algebra and calculus. When two functions are represented graphically, analyzing their
behaviors, intersections, and transformations can reveal a great deal about their properties.
In this article, we will explore the given functions, particularly focusing on the function f(x)
= |x|, and investigate what the function G(x) might be based on its graph. We will delve into
concepts such as absolute value functions, transformations, symmetry, and how to deduce
an unknown function from its graph, providing a comprehensive guide for students and
enthusiasts alike.

Introduction to the Functions and Graphs

Understanding f(x) = |x|

The function f(x) = |x| is one of the most fundamental absolute value functions, known for
its distinctive V-shaped graph. It is defined as:

-Forx =0, f(x) = x
-Forx <0, f(x) = -x

This creates a graph symmetric with respect to the y-axis, with the vertex at the origin
(0,0). The graph has the following properties:

e |t is symmetric about the y-axis (even function).

e The graph forms a V shape with the point at the origin.

e As x approaches infinity, f(x) increases without bound; as x approaches negative
infinity, f(x) also increases without bound.

The Role of G(x): What Could It Be?

Given that the problem states the graphs of both f(x) and G(x) are shown, and f(x) = |x| is



explicitly provided, the goal is to identify G(x) based on its graph. This involves examining
the features of G(x) such as its shape, points of intersection with f(x), symmetry, and
transformations relative to f(x).

Analyzing the Graphs: Key Features and
Observations

Identifying the Features of G(x)

To determine G(x), consider the following steps:
1. Observe the shape of G(x). Does it resemble the graph of f(x) = |x|? Is it a shifted,
reflected, scaled, or otherwise transformed version?
2. Check for symmetry. Is G(x) symmetric about the y-axis, x-axis, or a different line?

3. Look at the vertex or key points. Where does G(x) intersect the axes? Are these points
different from those of f(x)?

4. Note any asymptotic behavior or unusual features.

Common Transformations of Absolute Value Functions

Absolute value functions can undergo various transformations, which include:

* Vertical shifts: G(x) = |x| + k shifts the graph vertically.
e Horizontal shifts: G(x) = |x - h| shifts the graph horizontally.
* Reflections: G(x) = -|x| reflects the graph across the x-axis.

» Vertical stretches/compressions: G(x) = a|x| with |a| # 1 stretches or compresses
the graph vertically.

e Horizontal stretches/compressions: G(x) = |bx| affects the graph horizontally.

Understanding these transformations helps in deducing G(x) from its graph.



Deductive Approach to Finding G(x)

Step 1: Examine the Graph of G(x)

Start by analyzing the key features:
- Does G(x) have the same shape as |x|? Or is it a transformed version?
- Identify the vertex point, if any.

- Note the slope of the lines if G(x) is linear.
- Check for symmetry.

Step 2: Compare Features with f(x) = |x]|

Determine how G(x) differs:

- Is G(x) shifted up, down, left, or right?
- Is it reflected over an axis?
- Is it stretched or compressed?

Step 3: Formulate the Equation of G(x)

Based on the observations, express G(x) as a transformed absolute value function. For
example:

- If shifted right by h units: G(x) = |x - h]|
- If reflected over x-axis: G(x) = -|X|
- If scaled vertically by a factor a: G(x) = a|x]|

Examples of Possible G(x) Functions

Case 1: G(x) is a Vertical Reflection of f(x)

Suppose the graph of G(x) is a mirror image of f(x) across the x-axis. Then, G(x) = -|x].

Case 2: G(x) is Shifted Horizontally

If G(x) looks like the original V-shape shifted to the right by 3 units, then G(x) = |x - 3.



Similarly, if shifted left by 2 units: G(x) = |x + 2|.

Case 3: G(x) is Scaled Vertically

If the graph appears steeper, with the arms of the V becoming narrower, G(x) could be 2|x|;
if flatter, perhaps 0.5|x|.

Case 4: Combination of Transformations
G(x) might be a combination, such as G(x) = -2|x - 4| + 3, indicating reflection, scaling, and

shifting.

Visual Interpretation and Graphing

Plotting the Function G(x)

To verify your deductions, plotting the suspected G(x) on the same axes as f(x) provides
visual confirmation:

e Check if the graph matches the observed features.

e Ensure the vertex, symmetry, and key points align with the graphical analysis.

e Compare the intersections with axes for accuracy.

Using Graphing Tools

Graphing calculators or software like Desmos, GeoGebra, or WolframAlpha can facilitate:
- Plotting multiple functions simultaneously.

- Visualizing transformations.
- Confirming algebraic deductions.

Summary and Key Takeaways



Understanding the Core Principles

- The base function f(x) = |x| is symmetric, with a vertex at the origin.
- Transformations of absolute value functions include shifts, reflections, and scaling.
- The shape of G(x) on the graph provides clues to its algebraic form.

Approach to Deduce G(x)

- Carefully analyze the graph features.

- Compare with the known function f(x) = |x].
- ldentify transformations applied.

- Formulate the algebraic expression for G(x).

Final Thoughts

Determining G(x) based solely on its graph requires a keen eye for details and an
understanding of function transformations. By systematically analyzing the graph features
and relating them to the basic absolute value function, students can accurately identify
G(x). This process reinforces key algebraic concepts and enhances graph interpretation
skills, crucial for advanced mathematics.

In conclusion, the key to solving such problems lies in understanding the foundational
properties of absolute value functions, recognizing how transformations modify these
graphs, and applying systematic analysis to interpret the graphical data. Whether G(x) is a
reflection, shift, stretch, or a combination thereof, the methodology remains consistent:
observe, compare, hypothesize, and verify.

Frequently Asked Questions

What is the basic form of the function f(x) shown on the
graph?

The basic form of the function f(x) is |x|, which is an absolute value function.

Given that f(x) = |x|, how do the graphs of F(x) and G(x)
relate if both are shown?

They are likely transformations or modifications of the absolute value graph, possibly
reflected or shifted, depending on G(x).



How can we determine G(x) if the graph of F(x) = |x]| is
provided?

By analyzing the graph's shifts, reflections, or stretching compared to f(x) = |x|, we can
deduce the algebraic form of G(x).

What are common transformations that can produce
G(x) from f(x) = |x]|?

Common transformations include shifts (translations), reflections over axes, stretches, or
compressions.

If G(Xx) is a reflection of F(x) across the x-axis, what is
its form?

G(x) would be the negative of F(x), so G(x) = -|x]|.

How does shifting the graph of f(x) = |x| horizontally
affect G(x)?

Horizontal shifts correspond to adding or subtracting a value inside the absolute value, e.qg.,
G(x) = |x - h| for a shift h.

If G(x) appears to be a vertically stretched version of
f(x), what might its equation look like?

It could be G(x) = a|x| with |a|] > 1, representing a vertical stretch.

What is the significance of understanding G(x) in
relation to f(x) = |x| for graph analysis?

Understanding G(x) helps identify the transformations applied to the basic absolute value
graph, aiding in function analysis and graph sketching.

Additional Resources

Understanding the Relationship Between F(x) and G(x): A Deep Dive into Graphical
Functions and Their Interactions

Introduction: Unlocking the Mysteries of



Mathematical Functions

Mathematics often presents us with visual and conceptual challenges that require careful
analysis and interpretation. Among the most fundamental elements are functions—rules
that assign each input a specific output. When graphed, these functions reveal shapes and
patterns that can unlock deeper understanding of their behaviors and relationships. Today,
we explore a particular scenario involving two functions: F(x) and G(x). Specifically, F(x) =
|x|, @ well-known absolute value function, and an unknown G(x), which is shown alongside
F(x) on a graph.

Our goal is to determine G(x) based on the visual clues provided by the graph, understand
its relationship to F(x), and analyze the properties that define it. This process not only
deepens our comprehension of absolute value functions but also sharpens skills in
interpreting graphs, recognizing transformations, and making logical deductions in
mathematical contexts.

Understanding F(x) = |x|: The Absolute Value
Function

Before delving into G(x), it's essential to understand the foundation: F(x) = |x|.

The Graph of F(x) = |x]

The absolute value function graph is one of the most recognizable in mathematics. It is
characterized by its "V" shape, symmetric with respect to the y-axis, with the vertex at the
origin (0,0). The key features include:

- Vertex at (0, 0): The point where the graph changes direction.
- Symmetry: The graph is symmetric across the y-axis, meaning |x| = |-X|.
- Linear segments: For x = 0, F(x) = x; for x = 0, F(x) = -x.

This creates two straight lines:

- Right arm: y = x, for x = 0.
- Leftarm: y = -x, for x < 0.

Visual Properties:
- The graph is continuous everywhere.

- It has a sharp vertex at the origin.
- It increases without bound as x moves away from zero in both directions.



Deciphering G(x): Clues from the Graph

Having established the nature of F(x), the next step is to analyze the graph that presents
both F(x) and G(x). Since the question asks, “What is G(x)?” based on the graph, it implies
that G(x) is related to F(x) through transformations, shifts, reflections, or other
modifications.

Common Types of Relationships Between Functions on
a Graph

When two functions are plotted together, typical relationships include:

- Vertical shifts: Moving a graph up or down.

- Horizontal shifts: Moving a graph left or right.

- Reflections: Flipping across axes.

- Stretching or compressing: Changing the steepness.

- Combinations of transformations: Applying multiple modifications simultaneously.

By observing the graph, one can identify which transformations are present by noting:
- The position of G(x) relative to F(x).
- The shape and slope of G(x).

- Any intersections or specific points of interest.
- Symmetries or asymmetries.

Analyzing the Graph: Step-by-Step Approach

To accurately determine G(x), follow these steps:

1. Identify Key Points and Features

- Vertices: Are the vertices of G(x) aligned with those of F(x)?
- Intercepts: Does G(x) pass through specific points, such as (0, 0)?
- Shape: Is G(x) also a "V" shape, or does it differ?

2. Examine Symmetry and Shape

- Is G(x) symmetric about the y-axis or x-axis?
- Does G(x) also exhibit a linear "V" shape, indicating an absolute value or similar piecewise
linear function?



- Are the arms of G(x) steeper, less steep, or shifted compared to F(x)?

3. Look for Transformations

- Vertical shifts: Is G(x) higher or lower than F(x)?

- Horizontal shifts: Is G(x) shifted left or right?

- Reflections: Is G(x) a mirror image of F(x) across an axis?
- Scaling: Is G(x) stretched or compressed?

4. Deduce the Algebraic Form of G(x)

Based on the visual clues, formulate a candidate expression for G(x). For example:

- If G(x) looks like F(x) shifted upward by 3 units, G(x) = |x| + 3.
- If G(x) appears as a reflection across the x-axis, G(x) = -|x].
- If it looks like F(x) shifted to the right by 2 units, G(x) = |x - 2|.

Potential Transformations and Their Equations

Let’'s explore common transformations that could produce G(x) from F(x):

Vertical Shifts

- G(x) = |X| + k, where k is a constant.
- Effect: Moves the graph up (k > 0) or down (k < 0).

Horizontal Shifts

- G(x) = |x - h|, where h shifts the graph right (h > 0) or left (h < 0).

Reflections

- G(x) = -|x|, reflecting across the x-axis.
- G(x) = |=x]|, which is the same as |x| because absolute value makes the negative sign
irrelevant.



Scaling (Stretching or Compressing)

- G(x) = a|x|, where a > 1 causes a vertical stretch, making the V steeper.
- 0 < a < 1 causes a compression, making the V shallower.

Combined Transformations

- G(x) = a|x - h| + k combines multiple shifts and stretches.

Hypotheses Based on the Graph

Depending on the visual clues, one can hypothesize:
- If G(x) appears shifted upward: G(x) = |x| + c.

- If G(x) is shifted right: G(x) = |x - h].

- If G(x) is reflected: G(x) = -|x].

- If G(x) is steeper: G(x) = a|x|, with a > 1.

- If G(x) is flatter: G(x) = a|x|, with 0 <a < 1.

Examples of Potential G(x) Functions

Suppose the graph shows G(x) as a "V" shape that is narrower than F(x), indicating a
steeper slope. This suggests a vertical stretch, such as:

- G(x) = 2|x|

Alternatively, if G(x) is shifted to the right by 3 units:
-G(x) =[x - 3|

If G(x) appears to be reflected across the x-axis:

- G(x) = -|x|

And if it’s both shifted and reflected:

- G(x) = -|x - 1|



Conclusion: Determining G(x) from the Graph

Without the actual graph, we can’t definitively specify G(x), but based on a typical problem
structure, the most common answer involves recognizing standard transformations of the
absolute value function:

- Likely candidates:

- Vertical shift: G(x) = |x| + ¢

- Horizontal shift: G(x) = |x - h|
- Reflection: G(x) = -|x|

- Scaling: G(x) = a|x|

The key to solving such problems lies in meticulous observation of the graph’s features and
applying knowledge of transformations.

Final Thoughts: The Power of Graphical Analysis
in Mathematics

This exploration underscores the importance of visual reasoning in understanding functions.
The relationship between F(x) = |x| and G(x) hinges on recognizing transformations—shifts,
reflections, stretches—and translating visual cues into algebraic expressions. Whether
you're a student preparing for exams or a math enthusiast analyzing complex functions,
mastering these skills enhances your ability to interpret and manipulate functions
confidently.

In essence, the question “What is G(x)?” becomes a journey of visual perception, algebraic
deduction, and mathematical reasoning. By systematically analyzing the graph,
understanding transformation properties, and applying core principles of functions, you can
uncover the nature of G(x) and deepen your understanding of the beautiful world of
mathematical graphs.

Note: To precisely determine G(x), examining the actual graph is essential. The above
framework provides a comprehensive approach to interpret and analyze the relationships
between functions visually and algebraically.
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