
Function Is Not Defined. Then, Find The
Domain Of The Function.
(a)f(x)=1e4x24ex2Find The Values Ofxfor
Function Is Not Defined. Then, Find The Domain Of The Function. (a)f(x)=1e4x24ex2Find
The Values Ofxfor

Understanding the concept of functions in mathematics is fundamental for students and
professionals alike. However, at times, when working with complex functions, you may encounter
the error message "Function is not defined." This indicates that for certain input values, the function
does not produce a valid output. Additionally, determining the domain of a function—i.e., all possible
input values for which the function is defined—is a crucial step in analyzing and graphing functions
accurately. In this article, we will explore how to identify when a function is not defined and how to
find the domain of a specific function, namely:

\[ f(x) = \frac{1e^{4x}}{24e^{x^2}} \]

We will break down the process step-by-step, ensuring clarity for learners and professionals working
with similar functions.

---

Understanding Functions and When They Are Not
Defined

What Is a Function?
A function is a relation between a set of inputs (domain) and a set of possible outputs (codomain),
where each input is related to exactly one output. For example, in the function \(f(x) = x^2\), each
value of \(x\) maps to a unique value \(x^2\).

When Is a Function Not Defined?
A function is said to be "not defined" at certain points if:
- The mathematical expression results in division by zero.
- The expression involves taking the square root (or other roots) of a negative number in the real
number system.
- The logarithm of a non-positive number.
- Any other operations that are undefined for specific input values.

Common scenarios where functions are not defined include:
1. Division by zero.
2. Square roots of negative numbers.



3. Logarithms of non-positive numbers.
4. Other indeterminate forms.

Why Is Identifying When a Function Is Not Defined Important?
Knowing where a function is undefined helps:
- Avoid errors in calculations.
- Understand the behavior and limitations of the function.
- Properly sketch the graph, including asymptotes and discontinuities.
- Determine the domain accurately for further analysis.

---

Analyzing the Given Function: \(f(x) =
\frac{1e^{4x}}{24e^{x^2}}\)

Step 1: Simplify the Function
Before analyzing where the function is defined, let's simplify it:

\[
f(x) = \frac{1 \times e^{4x}}{24 \times e^{x^2}} = \frac{e^{4x}}{24 e^{x^2}}
\]

Recall that dividing exponential functions with the same base involves subtracting exponents:

\[
f(x) = \frac{1}{24} \times e^{4x - x^2}
\]

This simplified form makes it easier to analyze the domain.

Step 2: Identify Potential Restrictions
Exponential functions \(e^{\text{expression}}\) are defined for all real numbers, since the
exponential function is always positive and defined everywhere on \(\mathbb{R}\). Therefore, the
numerator and denominator individually pose no restrictions unless the denominator is zero.

The key concern is the denominator:

\[
24 e^{x^2}
\]

which must not be zero, because division by zero is undefined.



Step 3: Find Where the Denominator Is Zero
Set the denominator equal to zero:

\[
24 e^{x^2} = 0
\]

Since 24 is a non-zero constant, the only way this expression equals zero is if:

\[
e^{x^2} = 0
\]

But the exponential function \(e^{x}\) is never zero for any real number \(x\). It is always positive,
approaching zero asymptotically as \(x \to -\infty\), but never reaching zero. Therefore:

\[
e^{x^2} \neq 0 \quad \text{for all} \quad x \in \mathbb{R}
\]

which implies the denominator is never zero for any real \(x\).

Conclusion: The function \(f(x)\) is defined for all real numbers, because neither numerator nor
denominator leads to undefined expressions.

---

Finding the Domain of \(f(x) = \frac{e^{4x}}{24
e^{x^2}}\)

Step 1: Recognize the Nature of Exponential Functions
The exponential function \(e^{x}\) is:
- Defined for all real numbers.
- Never zero.
- Always positive.

Since both numerator and denominator involve exponential functions, and the denominator is never
zero, the entire function is defined for all real numbers.

Step 2: Express the Domain in Set Builder Notation
Given the above analysis:

\[



\boxed{
\text{Domain of } f(x): \quad \mathbb{R}
}
\]

or in interval notation:

\[
(-\infty, \infty)
\]

which indicates the function is defined for all real numbers.

Step 3: Confirm No Additional Restrictions
No other operations in the function impose restrictions, such as square roots or logarithms, so the
domain remains all real numbers.

---

Summary: Key Points When Determining the Domain of
Functions
- Always examine the denominator to ensure it does not equal zero.
- Check for any square roots, logarithms, or other operations that may restrict the domain.
- Recall that exponential functions are always defined for all real inputs.
- Simplify the function when possible to identify restrictions more easily.
- Understand that the domain is the set of all input values for which the function produces a valid
output.

---

Additional Examples of Function Domain Analysis

Example 1: Rational Function with Polynomial Denominator
Suppose \(g(x) = \frac{3x + 5}{x - 2}\).
- The denominator \(x - 2\) cannot be zero.
- So, the domain is all real numbers except \(x = 2\).
- Domain: \(\mathbb{R} \setminus \{2\}\) or \((-\infty, 2) \cup (2, \infty)\).

Example 2: Square Root Function
Consider \(h(x) = \sqrt{x - 3}\).



- The radicand must be non-negative: \(x - 3 \geq 0\).
- Domain: \([3, \infty)\).

Example 3: Logarithmic Function
Consider \(k(x) = \log(x + 1)\).
- The argument of the logarithm must be positive: \(x + 1 > 0\).
- Domain: \((-1, \infty)\).

---

Conclusion: Mastering Function Domain Analysis

Understanding when a function is not defined and accurately determining its domain are essential
skills in mathematics. For the specific function \(f(x) = \frac{e^{4x}}{24 e^{x^2}}\), the analysis
reveals that it is defined for all real numbers because exponential functions are always defined and
non-zero everywhere on \(\mathbb{R}\). Recognizing the properties of exponential functions
simplifies the process, allowing for quick identification of the domain.

By applying systematic approaches—examining denominators, roots, and logarithms—you can
analyze a wide variety of functions to determine their domains accurately. This foundational skill
supports advanced mathematical concepts, including calculus, algebra, and real-world modeling.

Remember: Always analyze the components of the function thoroughly to identify any restrictions.
With practice, determining the domain becomes an intuitive and straightforward process,
empowering you to work confidently with diverse functions in mathematics and related fields.

---
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Frequently Asked Questions

What does the error 'Function is not defined' typically indicate
in mathematics or programming?
It usually means that a function has been referenced before it has been defined or declared, leading
to an undefined reference or error.



How can I identify the domain of a function like
f(x)=1e4x24ex2?
You analyze the function's expression to find values of x that make the function valid, typically by
checking for division by zero, negative values under even roots, or other restrictions.

What steps should I take to find the domain of
f(x)=1e4x24ex2?
First, rewrite the function clearly, then identify any restrictions such as denominators or roots. Next,
determine the set of all real x-values where the function is defined.

How do exponential functions affect the domain of a function?
Exponential functions are defined for all real numbers, so they do not restrict the domain unless
combined with other operations that impose restrictions.

Why might a function like f(x)=1e4x24ex2 cause confusion or
errors?
The notation may be confusing or incomplete, making it difficult to interpret the function correctly.
Clarifying the expression helps in analyzing its domain.

Given the function f(x)=1e4x24ex2, how can I clarify its
expression to find the domain?
Assuming it's meant as f(x) = (1e^{4x}) / (24e^{x^2}), you should write it explicitly and then check
for any restrictions such as division by zero.

What are common mistakes when finding the domain of
exponential functions?
Common mistakes include overlooking restrictions from denominators, misinterpreting notation, or
assuming the domain is all real numbers without verifying the function's expression.

How do I find the values of x that satisfy the expression in the
function f(x)= (expression)?
You analyze the expression to find any restrictions and solve any equations related to the
denominator or radicands to determine the valid x-values.

Additional Resources
Function Is Not Defined. Then, Find The Domain Of The Function. (a)f(x)=1e4x24ex2Find The
Values Ofxfor



Understanding the concept of a "function is not defined" and how to determine the domain of a
function is fundamental in calculus and algebra. These topics often appear in various forms in
mathematical problems and are crucial for analyzing the behavior of functions. In this article, we
will explore what it means when a function is not defined at certain points, how to identify these
points, and then delve into the specific function \(f(x) = 1e^{4x} + 24e^{x^2}\) to find its domain
and the possible values of \(x\) for which the function is defined.

---

Understanding When a Function Is Not Defined

What Does It Mean for a Function to Be Not Defined?

In mathematics, a function is said to be "not defined" at a certain point if the rule or formula for the
function does not produce a valid output for that input. This typically occurs due to operations within
the function that are undefined or impossible to perform at specific inputs. For example:

- Division by zero: The most common reason a function is not defined at some point is division by
zero, which is undefined in mathematics.
- Taking the square root (or even roots) of negative numbers in the real number system: For
example, \(\sqrt{x}\) is not defined for \(x<0\).
- Logarithms of non-positive numbers: \(\log(x)\) is not defined for \(x \leq 0\).

Recognizing these scenarios helps in identifying the restrictions on the domain of a function.

Why Is It Important to Find When a Function Is Not Defined?

Knowing where a function is not defined is crucial because:

- It helps in accurately sketching the graph of the function.
- It prevents errors in calculations involving the function.
- It provides insight into the behavior and properties of the function, such as asymptotes or
discontinuities.
- It is essential for solving equations and inequalities involving the function.

---

Finding the Domain of a Function



General Approach

To find the domain of a function, follow these steps:

1. Identify the operations within the function that could be undefined (division, roots, logarithms,
etc.).
2. Set the restrictions based on the domain of these operations.
3. Solve inequalities or equations derived from these restrictions to determine the set of all
permissible \(x\)-values.
4. Express the domain as an interval or union of intervals.

Common Restrictions and Their Solving Methods

- Division by zero: Find values of \(x\) that make the denominator zero and exclude them.
- Even roots: Find where the radicand is negative and exclude those \(x\)-values.
- Logarithms: Find where the argument is less than or equal to zero and exclude those.

---

Analyzing the Function \(f(x) = 1e^{4x} + 24e^{x^2}\)

Understanding the Components of the Function

The given function:

\[
f(x) = 1e^{4x} + 24e^{x^2}
\]

can be rewritten for clarity as:

\[
f(x) = e^{4x} + 24 e^{x^2}
\]

Here, the function involves exponential expressions. It's essential to analyze whether these
components impose any restrictions on the domain.

Features and behaviors:

- \(e^{4x}\): The exponential function \(e^{ax}\) is defined for all real \(x\).
- \(e^{x^2}\): Since \(x^2 \geq 0\) for all real \(x\), \(e^{x^2}\) is also defined for all real \(x\).

Pros of this function:



- Entirely composed of exponential functions, which are smooth and continuous everywhere in
\(\mathbb{R}\).
- No operations such as division by zero or square roots of negative numbers are involved.

Cons:

- The function grows rapidly for large positive or negative \(x\), which might cause computational
issues in applications.
- No restrictions on the domain, but understanding its range and behavior requires further analysis.

Determining the Domain of \(f(x)\)

Given the composition:

- Exponentials are defined for all real numbers.
- There are no divisions, square roots, or logarithms that could impose restrictions.

Therefore, the domain of \(f(x)\) is:

\[
\boxed{\text{All real numbers } x \in (-\infty, \infty)}
\]

Conclusion: The function \(f(x) = e^{4x} + 24 e^{x^2}\) is defined for all real values of \(x\).

---

Finding the Values of \(x\) for Which the Function is
Defined

Since \(f(x)\) contains only exponential functions, which are defined everywhere, the set of all \(x\)
such that \(f(x)\) is defined is the entire real line.

Explicitly:

\[
\text{Domain of } f(x): \quad \boxed{(-\infty, \infty)}
\]

This means that for any real number \(x\), the function produces a valid output.

---



Summary of Key Takeaways

- When a function involves only exponential functions, the domain typically includes all real numbers
unless other operations impose restrictions.
- Recognizing common restrictions (division by zero, roots, logs) is essential for domain
determination.
- For the specific function \(f(x) = e^{4x} + 24 e^{x^2}\), the domain is all real numbers because
exponentials are defined everywhere.
- Understanding the domain allows for proper analysis, graphing, and application of the function.

---

Additional Notes and Tips

- Always analyze the function's composition to identify potential restrictions.
- When encountering more complex functions involving roots, logs, or divisions, systematically set
restrictions and solve.
- Use interval notation to clearly express the domain once restrictions are identified.
- Remember that exponential functions are continuous and differentiable everywhere, simplifying the
process of domain determination.

---

Final Words

Mastering the skill of identifying where a function is not defined, as well as determining its domain,
is fundamental for higher-level mathematics, including calculus and differential equations. The
example of \(f(x) = e^{4x} + 24 e^{x^2}\) illustrates a straightforward case where the domain
spans all real numbers, highlighting the importance of understanding the nature of the functions
involved. Whether dealing with simple or complex functions, a systematic approach to analyzing
restrictions will serve as a reliable tool in your mathematical toolkit.
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