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Introduction

Understanding the properties of functions, specifically whether they are even, odd, or neither, is a
fundamental concept in mathematics, especially in the study of functions and their symmetries.
Recognizing these properties helps in graphing functions more efficiently, analyzing their behaviors,
and solving various calculus problems such as integration and differentiation.

In this article, we will examine two functions:
- A \(F(x) = x1x"2b\)
- G \(G(x) = x™2x\)

By analyzing these functions, applying the definitions of even and odd functions, and showing
detailed work, we aim to determine their symmetry properties. Additionally, we will explore the
steps involved in such analysis, provide clear explanations, and include relevant mathematical
principles to help readers grasp the concept thoroughly.

Understanding Even and Odd Functions

Before diving into the specific functions, it is essential to review the definitions:

What is an Even Function?

A function \(f(x)\) is called even if:

\[

f(-x) = f(x) \quad \text{for all } x \text{ in the domain}

\]

Graphically, even functions are symmetric with respect to the y-axis. Examples include \(f(x) = x"2\),
\(f(x) = \cos x\), and \(f(x) = |x]|\).

What is an Odd Function?

A function \(f(x)\) is called odd if:
\[
f(-x) = -f(x) \quad \text{for all } x \text{ in the domain}

\]
Odd functions are symmetric with respect to the origin. Examples include \(f(x) = x”3\), \(f(x) = \sin



x\), and \(f(x) = x\).

Functions That Are Neither

If a function does not satisfy either of the above properties, it is classified as neither even nor odd.
Many functions fall into this category, especially those with asymmetric graphs.

Analyzing Function A: \(F(x) = x1x"2b\)

Let's analyze the function step by step.

Step 1: Clarify the Function

The given function is:

\[

F(x) = x1x"2b

\]

At first glance, the notation appears ambiguous. Common interpretations could be:
-\(F(x) = x \times 1 \times x”~2 \times b\)

-\(F(x) = x \times 1 \times x"2 \times b\)

Assuming the function is meant to be:

}?[(x) = x \times x"2 \times b

:l?fith \(b\) being a constant, the simplified form is:
}:'[(X) = b \times x \times x~2 = b x"3

\]

Alternatively, if the notation was intended differently, please clarify. For the purpose of this analysis,
we will proceed with:

\[

F(x) =bx"3

\]

which is a common polynomial form.

Step 2: Determine \(F(-x)\)

Evaluate \(F(-x)\):
\[



Step 3: Compare \(F(-x)\) to \(F(x)\) and \(-F(x)\)
_1Is \(F(x) = F(x)\)?

\[

-b x~3 \stackrel{?}{=} b x"3
\]

This holds only if:

\[

-b x~3 = b x”3 \implies -b x*3 =b x"3
\]

which simplifies to:

\[

-1=1

\]

impossible unless \(b x~3 = 0\) for all \(x\), which is only true if \(b=0\). Therefore, unless \(b=0\),
this condition does not hold.

- Is \(F(-x) = -F(x)\)?

\[

-b x~3 \stackrel{?}{=} -b x"3
\]

This is true for all \(x\).

Conclusion for Function A:

\]
which satisfies the definition of an odd function.

Note: For the specific case when \(b=0\), \(F(x) = 0\), which is both even and odd. But for all other
values of \(b\), the function is odd.

Analyzing Function G: \(G(x) = x"2 x\)

Let's analyze the second function.

Step 1: Simplify the Function

\[

Gx)=x"2x=x"3

\]

This is a straightforward polynomial.

Step 2: Compute \(G(-x)\)



Step 3: Compare \(G(-x)\) to \(G(x)\) and \(-G(x)\)

- Is\(G(-x) = G(x)\)?

\[

-x" 3 \stackrel{?}{=} x"3

\]

This holds only if \(x”~3 = 0\), which is true only at \(x=0\). So, generally, no.

- Is\(G(-x) = -G(x)\)?

\[

-x" 3 \stackrel{?}{=} -x"3
\]

Yes, it holds for all \(x\).

Conclusion for Function G:

\]
which means \(G(x) = x™3\) is an odd function.

Summary of Results

Based on the above analysis:

- Function A: \(F(x) = b x~3)\)
- Is odd because \(F(-x) = -F(x)\).
- Note: When \(b=0\), the function is the zero function, which is both even and odd.

- Function G: \(G(x) = x"3\)
- Is odd because \(G(-x) = -G(x)\).

Implications and Applications of Even and Odd
Functions

Understanding whether a function is even, odd, or neither is more than an academic exercise; it has
practical applications in various fields:

1. Simplifying Integrals

- For even functions:

ti[nt_{-a}"{a} f(x)\, dx =2\int {0}"~{a} f(x)\, dx
§]For odd functions:

ti[nt_{-a}"{a} fix)\,dx=0

\]



- For neither:
You must evaluate the integral over the entire interval.

2. Graphical Symmetry

- Even functions are symmetric about the y-axis.
- Odd functions are symmetric about the origin.

3. Series Expansions

- In Fourier series, even functions contain only cosine terms, while odd functions contain only sine
terms.

Additional Examples for Practice

To solidify understanding, consider these functions:

-\(f(x) = x™4\): Even, because \(f(-x) = x4 = f(x)\).
-\(f(x) = x*5\): Odd, because \(f(-x) = -x*5 = -f(x)\).
-\(f(x) = x~3 + x\): Neither, since:

\[

f(-x) = -x"3 - x \neq f(x) \text{ or } -f(x)
\]

Conclusion

In this analysis, we determined the symmetry properties of two functions:

- Function A (\(F(x) = b x~3))) is odd for all values of \(b\), except when \(b=0\), where it becomes
the zero function, which is both even and odd.
- Function G (\(G(x) = x"3\)) is odd.

Recognizing whether functions are even, odd, or neither helps in various mathematical tasks and
enhances understanding of the functions' behavior. When analyzing functions, always start with the
definitions, evaluate \(f(-x)\), compare to \(f(x)\) and \(-f(x)\), and consider the domain. This approach
provides clarity and accuracy in classifying functions based on their symmetry.
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Frequently Asked Questions



How do you determine if the function F(x) = x [x|"2 is even,
odd, or neither?

To classify F(x), compute F(-x): F(-x) = (-x) |-x|~2 = (-x) x~2 = -x" 3. Since F(-x) = -F(x), the function
is odd.

What is the process to identify whether G(x) = x”~2x is even,
odd, or neither?

First, clarify G(x) = x~2 x = x”3. Then, find G(-x) = (-x)"3 = -x~ 3. Since G(-x) = -G(x), G(x) is odd.

Are the functions F(x) = x |x|"2 and G(x) = x"3 odd, even, or
neither?

F(x) simplifies to x |x|~2, which equals x x~2 = x~3 when x = 0, and -x x~2 = -x~3 when x < 0.
Checking F(-x): F(-x) = -x |-x|"2 = -=x x~2 = -x~ 3, which equals -F(x). Therefore, F(x) is odd. G(x) =
x”" 3 is a standard odd function, since G(-x) = -x~3 = -G(x).

How can showing F(-x) and G(-x) help in classifying the
functions?

By calculating F(-x) and G(-x), if F(-x) = F(x), the function is even; if F(-x) = -F(x), it is odd;
otherwise, it is neither. This method straightforwardly verifies the symmetry properties of the
functions.

Why is it important to clarify the notation in G(x) = x~2x
before classifying the function?

Because the expression x™2x can be interpreted as x™{2x} or x” 3, the clarification ensures correct
analysis. Assuming it is x~ 3, the function is odd since G(-x) = -x~3 = -G(x). Proper interpretation is
essential for accurate classification.

Additional Resources

Determine If The Following Functions Are Even, Odd, Or Neither. Show Your Work. A. F(x)=x1x"2b.
G(x)=x"2x

Understanding the symmetry properties of functions is a fundamental aspect of calculus and
algebra, crucial for analyzing their behavior and applications across mathematics, physics, and
engineering. Specifically, classifying functions as even, odd, or neither allows us to predict their
symmetry with respect to the y-axis or origin, aiding in graphing and solving equations more
efficiently. In this article, we will explore how to determine these properties through systematic
analysis by examining the functions:

- A. F(x) = x1x”2b (which appears to have a typo or formatting issue, so we'll interpret this
carefully)



-G(x) =x"2x

We will clarify each function's structure, interpret any ambiguities, and methodically determine their
symmetry properties.

Clarifying the Functions

Before delving into the analysis, it's essential to interpret the functions correctly. The provided
expressions seem to contain typographical errors or unconventional notation, so let's dissect them:

Function A: F(x) = x1x"2b

- The notation x1x”2b is ambiguous. It might be a typo or formatting error.

- Possible interpretations:

- F(x) = x 1 x”2 b, which simplifies to F(x) =xx"2b =bx"3

- Alternatively, if '1' and 'b' are variables or constants, perhaps the function is F(x) =x 1 x~2 b,
simplifying to F(x) = b x"3

Given the context and typical algebraic functions, the most plausible interpretation is:

F(x) =bx"3

where b is a constant coefficient.

Function G: G(x) = x™2x

- The expression x”2x can be interpreted as x~2 x, which simplifies to x" 3.

Thus, G(x) = x"3

Reframed Functions for Analysis
Based on the above, the functions are:

-A. F(x) =bx"3
-G(x) =x73

In the subsequent analysis, we will treat b as a real constant coefficient and analyze the symmetry
properties of these functions.

Understanding Even and Odd Functions
To determine whether a function is even, odd, or neither, it’s crucial to understand their definitions:

Even Functions



- A function f(x) is even if:

f(-x) = f(x) for all x in the domain.

- Graphically, even functions are symmetric with respect to the y-axis.
Odd Functions

- A function f(x) is odd if:

f(-x) = -f(x) for all x in the domain.

- Graphically, odd functions are symmetric with respect to the origin.
Neither

- If a function does not satisfy either condition, it is classified as neither even nor odd.

Step-by-Step Analysis of F(x) = b x~3
Let's analyze the function F(x) = b x™3 to determine its symmetry properties.
Step 1: Compute F(-x)

Calculate F(-x):

Step 2: Compare F(-x) with F(x)

Recall F(x) = b x™3, so:

Step 3: Conclusion

Since F(-x) = -F(x) holds for all %, the function F(x) = b x™3 is odd.

Additional Notes:

- The constant b affects the amplitude but not the symmetry. Multiplying by a constant doesn't

change the symmetry property.
- Therefore, F(x) = b x~3 is odd for any real constant b.



Step-by-Step Analysis of G(x) = x~3
Now, analyze G(x) = x" 3.

Step 1: Compute G(-x)

Step 2: Compare G(-x) with G(x)

-G(x) =x73, so:

\[

G(x) = x"3 = -G(x)
\]

Step 3: Conclusion

Because G(-x) = -G(x) for all x, G(x) = x" 3 is odd.

Summary of Function Classifications

| Function | Expression | Symmetry Property | Explanation |
| | | | |

|A|F(x) =bx"3|0dd | F(-x) =-bx"3 = -F(x) |

| G| G(x) =x73|0dd | G(-x) = -x"3 = -G(x) |

Both functions are odd, regardless of the constant b (assuming b is a real number). They exhibit
symmetry with respect to the origin, which is characteristic of odd functions.

Special Considerations: When Are Functions Neither?

While b x~3 and x” 3 are odd, not all functions are so straightforward. For example, functions
involving both even and odd terms, such as f(x) = x~4 + x™ 3, do not satisfy either symmetry
condition fully and are classified as neither.

Example: f(x) = x4 + x™3

f(x)=(x)"™M+ (x)"3=x"4-x"3
- Compare to f(x): x™4 + x~3

Since f(-x) # f(x) (not even) and f(-x) # -f(x) (not odd), this function is neither.



Practical Implications of Symmetry
Understanding whether a function is even, odd, or neither has practical implications:

- Graphing: Symmetric properties simplify graph sketching.

- Integration: Certain integrals over symmetric intervals can be simplified based on symmetry.

- Fourier Series: Decomposition into sine (odd) and cosine (even) components relies on these
properties.

- Physical phenomena: Symmetry in functions models physical systems with specific invariances.

Final Remarks

The process of classifying functions based on their symmetry involves:
1. Calculating f(-x).

2. Comparing it with f(x).

3. Applying the definitions of even and odd functions.

In the case of the functions considered:

-F(x) = bx"3is odd.
- G(x) = x"31is odd.

This analysis underscores the importance of carefully interpreting function notation and applying
fundamental definitions systematically.

Summary

- Both functions are odd, exhibiting symmetry about the origin.

- The constant factor b does not affect the oddness of the cubic function.

- Recognizing symmetry properties simplifies many aspects of mathematical analysis and problem-
solving.

By understanding these properties, students and professionals can better analyze complex functions
and predict their behavior across various domains.

In conclusion, whether you're working through algebra homework or analyzing real-world data,
knowing how to determine if a function is even, odd, or neither is a powerful tool. It leverages
symmetry to streamline calculations and deepen comprehension.
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