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Understanding the properties of functions is fundamental in mathematics, particularly when analyzing how the
input (domain) relates to the output (range). Given that the function \( F(x) \) has a domain of [7,13] and a
range of [4,15], we are tasked with exploring what the domain and range are for a specific case labeled as (a).
This article provides a comprehensive, SEO-optimized exploration of this problem, including definitions, step-by-
step reasoning, and illustrative examples to clarify the concepts involved.

Understanding the Domain and Range of Functions

Before delving into the specifics of the problem, it's important to define the key concepts:

What Is a Domain?
- The domain of a function \( F(x) \) is the set of all possible input values \( x \) for which the function is
defined.
- In the context of real-valued functions, the domain is typically a subset of the real numbers.
- For example, if \( F(x) \) is defined only for \( x \) values between 7 and 13, inclusive, then the domain is
[7,13].

What Is a Range?
- The range of a function \( F(x) \) is the set of all possible output values \( y \) that \( F(x) \) can produce.
- Similar to the domain, the range is a subset of the real numbers.
- If \( F(x) \) outputs values between 4 and 15, inclusive, then the range is [4,15].

Given Data and Initial Observations

The problem states:

- Domain of \( F(x) \): [7, 13]
- Range of \( F(x) \): [4, 15]

This indicates that:

- For every \( x \) in [7, 13], \( F(x) \) takes on values within [4, 15].
- The function is defined for all \( x \) in that interval, and the outputs span from 4 up to 15.

However, the question focuses on the domain and range of a specific case, labeled as (a). To interpret this
properly, we need to understand what (a) refers to, which could be a transformation, an inverse, or a related
function.

---



Possible Interpretations of "(a)"

Since the problem references "(a)", it might be referring to one of the following:

- Part (a): A specific transformation or modification of \( F(x) \).
- Part (a): The inverse function \( F^{-1}(x) \).
- Part (a): The composition of \( F \) with another function.

Given the typical structure of such problems, the most common interpretation is that (a) refers to the inverse
function of \( F \).

Assumption: We will proceed with the assumption that "(a)" refers to the inverse function \( F^{-1} \), which
is a common extension of problems involving domain and range.

---

Understanding the Inverse Function \( F^{-1}(x) \)

Definition of Inverse Function
- The inverse of a function \( F \), denoted as \( F^{-1} \), is a function that "undoes" the original function.
- If \( y = F(x) \), then \( x = F^{-1}(y) \).
- The inverse function swaps the roles of the domain and the range of the original function.

Key Properties of Inverse Functions
- The domain of \( F^{-1} \) is the range of \( F \).
- The range of \( F^{-1} \) is the domain of \( F \).
- Both \( F \) and \( F^{-1} \) are functions only if \( F \) is one-to-one (injective) over its domain.

Determining the Domain and Range of \( F^{-1} \) based on the Given
Data

Given that:

- \( F \) has domain [7, 13]
- \( F \) has range [4, 15]

By the fundamental properties of inverse functions:

- Domain of \( F^{-1} \): The range of \( F \), which is [4, 15].
- Range of \( F^{-1} \): The domain of \( F \), which is [7, 13].

Therefore:

\[
\boxed{
\text{Domain of } F^{-1} = [4, 15]
}
\]



\[
\boxed{
\text{Range of } F^{-1} = [7, 13]
}
\]

---

Visualizing the Relationship Between Domain and Range of \( F \) and
\( F^{-1} \)

Understanding the swap of domain and range when transitioning from \( F \) to \( F^{-1} \) can be clarified
through a graph or a simple diagram:

- The graph of \( F \) is plotted with \( x \) on the horizontal axis and \( y \) on the vertical axis.
- The inverse \( F^{-1} \) is the reflection of \( F \) across the line \( y = x \).

Key points:

- Every point \( (x, y) \) on \( F \) corresponds to \( (y, x) \) on \( F^{-1} \).
- The domain of \( F \) becomes the range of \( F^{-1} \).
- The range of \( F \) becomes the domain of \( F^{-1} \).

---

Case Study: Specific Examples and Calculations

To make this more concrete, consider some specific examples:

Example 1: The Inverse of a Linear Function

Suppose \( F(x) = 2x - 1 \), with the domain [7, 13].

- Calculate the range:

\[
F(7) = 2(7) - 1 = 14 - 1 = 13
\]
\[
F(13) = 2(13) - 1 = 26 - 1 = 25
\]

- So, the range of \( F \) over [7, 13] is [13, 25].

- The inverse function is:

\[
F^{-1}(y) = \frac{y + 1}{2}
\]

- The domain of \( F^{-1} \) is the range of \( F \), which is [13, 25].

- The range of \( F^{-1} \) is the domain of \( F \), which is [7, 13].



Example 2: Non-Linear Function

Suppose \( F(x) = \sqrt{x - 6} \) with domain [7, 13].

- Calculate the range:

\[
F(7) = \sqrt{7 - 6} = \sqrt{1} = 1
\]
\[
F(13) = \sqrt{13 - 6} = \sqrt{7} \approx 2.6458
\]

- So, the range is approximately [1, 2.6458].

- The inverse function:

\[
F^{-1}(y) = y^2 + 6
\]

- Domain of \( F^{-1} \): [1, 2.6458].

- Range of \( F^{-1} \): [7, 13].

This illustrates the general principle: the inverse swaps the domain and range.

---

Implications for the Original Problem

Given the initial data:

- \( F \) has domain [7, 13]
- \( F \) has range [4, 15]

Assuming (a) refers to the inverse \( F^{-1} \), then:

- Domain of (a): [4, 15]
- Range of (a): [7, 13]

This reciprocal relationship is central to the understanding of inverse functions and their properties.

---

Additional Considerations and Constraints

When analyzing functions and their inverses, some important considerations include:

- Injectivity: For the inverse to be a function, \( F \) must be one-to-one on its domain. If \( F \) is not injective,
the inverse may not be a function unless restricted to a suitable subset.
- Continuity and Monotonicity: Continuous and strictly monotonic functions are invertible over their entire
domain.
- Piecewise Functions: For functions that are not globally invertible, consider restricted domains where the



function is one-to-one.

---

Summary and Final Remarks

In summary, if \( F(x) \) has a domain of [7, 13] and a range of [4, 15], then:

- The inverse function \( F^{-1} \) will have:
- Domain: [4, 15]
- Range: [7, 13]

Understanding these relationships equips students and practitioners with the ability to analyze inverse
functions, interpret their domains and ranges, and apply these concepts across various mathematical contexts.

Remember:

- The domain of the inverse is

Frequently Asked Questions

Given that F(x) has a domain of [7,13] and a range of [4,15], what are the
domain and range of the inverse function F⁻¹(x)?

The domain of F⁻¹(x) is [4,15], and the range is [7,13].

If F(x) has a domain of [7,13] and a range of [4,15], what is the domain and
range of F(x)²?

Since F(x) outputs values between 4 and 15, squaring these values results in a range of [16, 225]. The domain
remains [7,13].

Given F(x) with domain [7,13] and range [4,15], what are the domain and
range of the composition F(F(x))?

The domain of F(F(x)) is [7,13], and its range is a subset of [4,15], depending on the specific form of F.

If the domain of F(x) is [7,13], what is the possible domain of F(x) + 5?

The domain remains [7,13], and the range shifts to [4+5, 15+5] = [9, 20].

For a function F(x) with domain [7,13] and range [4,15], what is the domain
and range of the function G(x) = 3F(x) - 2?

Domain of G(x): [7,13]; Range of G(x): [34 - 2, 315 - 2] = [10, 43].

If F(x) has a domain of [7,13], what is the domain of the inverse function



F⁻¹(x)?

The domain of F⁻¹(x) is the range of F(x), which is [4,15].

Given the domain and range of F(x), what are the possible values of x for
which F(x) = 10?

Since the range of F(x) is [4,15], F(x) = 10 is possible for some x in the domain [7,13], but the exact x depends
on the specific form of F.

If F(x) has a domain of [7,13], what is the range of F(x) + 3?

The range shifts to [4+3, 15+3] = [7, 18], with the domain remaining [7,13].

Additional Resources
Suppose That F(x) Has A Domain Of [7,13] And A Range Of [4,15]: A Comprehensive Analysis

Understanding the fundamental properties of functions is essential in mathematics, especially when analyzing
their behaviors, transformations, and applications. In this article, we delve into the implications of a function
\(F(x)\) having a specified domain of \([7,13]\) and a range of \([4,15]\). We will explore what these
constraints mean for the function, examine how transformations can alter domain and range, and analyze
related functions or expressions derived from \(F(x)\). By the end, you'll have a clearer grasp of how domain
and range work together and how they influence the behavior of functions in various contexts.

---

Understanding Domain and Range: Fundamental Concepts

What is the Domain?

The domain of a function refers to the set of all possible input values \(x\) for which the function is defined. In
simpler terms, it determines which values you can plug into the function without causing any mathematical
issues such as division by zero or taking square roots of negative numbers (assuming real-valued functions).

In our context, the domain of \(F(x)\) is given as \([7,13]\), meaning:

- The function is defined for all real numbers \(x\) such that \(7 \leq x \leq 13\).
- The endpoints are included, indicating a closed interval.

Implication: Any analysis or calculation involving \(F(x)\) must restrict \(x\) within this interval.

What is the Range?

The range of a function is the set of all possible output values \(F(x)\) can produce. It represents the
"output spectrum" of the function based on its domain.

Given that \(F(x)\) has a range of \([4,15]\):



- The outputs span all real numbers from 4 to 15 inclusive.
- The function attains (or approaches, if not explicitly specified) the values 4 and 15 at some points within the
domain.

Implication: Regardless of the input, the output will always be between 4 and 15.

---

Analyzing the Given Domain and Range

What Does It Tell Us About \(F(x)\)?

Knowing the domain \([7,13]\) and range \([4,15]\) provides insight into the behavior of \(F(x)\):

- The input interval is narrow, covering only 6 units (\(13 - 7 = 6\)).
- The output interval is broader, spanning 11 units (\(15 - 4 = 11\)).

This suggests that \(F(x)\) may involve some transformation—such as stretching or compressing—of the
input domain, or it could be an increasing or decreasing function that maps the interval \([7,13]\) onto
\([4,15]\).

Key observations:
- The endpoints \(x=7\) and \(x=13\) likely correspond to the minimum and maximum of \(F(x)\), i.e., \(F(7)=4\)
and \(F(13)=15\), if the function is monotonic.
- If the function is not monotonic, intermediate values could be achieved, but the extreme outputs are at the
endpoints.

---

What Are the Domain and Range of: (a)

Since the original prompt ends with "What Are The Domain And Range Of: (a)", it suggests that part (a)
involves a transformation or a derived function based on \(F(x)\). Let’s explore possible interpretations.

---

Possible Scenarios for Part (a)

Without additional details, typical transformations include:

- Translating the function (shifting horizontally, vertically)
- Scaling (stretching or compressing)
- Composing with other functions (e.g., \(g(x) = F(x) + 2\), \(g(x) = 3F(x)\))
- Inverting (finding the inverse function)

We will analyze each case to determine the resulting domain and range.

---



Case 1: Vertical Shift

Suppose part (a) involves a vertical shift, such as defining a new
function:

\[
g(x) = F(x) + c
\]

where \(c\) is a constant.

Example: \(g(x) = F(x) + 3\)

Domain:

- Since the shift is vertical, the domain remains unaffected.
- Domain of \(g(x)\): \([7,13]\)

Range:

- The original range of \(F(x)\) is \([4,15]\).
- Adding 3 shifts the entire range upward by 3 units:

\[
[4 + 3, 15 + 3] = [7, 18]
\]

- Range of \(g(x)\): \([7, 18]\)

Summary:

| Property | Domain | Range |
|-----------|---------|--------|
| Vertical shift by \(c\) | \([7,13]\) | \([4 + c, 15 + c]\) |



Pros:

- Straightforward to compute.
- Preserves the shape of the original function.

Cons:

- Only affects output values, not inputs.

---

Case 2: Horizontal Shift

If part (a) involves shifting the input:

\[
h(x) = F(x + d)
\]

for some constant \(d\).

Effect on domain:

- The domain of \(h(x)\) depends on the input \(x+d\) being within the
original domain:

\[
x + d \in [7,13] \Rightarrow x \in [7 - d, 13 - d]
\]

Effect on range:

- Since the output depends on \(F\), the range remains the same as



the original \(F(x)\):

\[
[4, 15]
\]

Summary:

| Property | Domain | Range |
|-----------|---------|--------|
| Horizontal shift by \(-d\) | \([7 - d, 13 - d]\) | \([4, 15]\) |

Pros:

- Changes the input interval, useful for shifting graphs
horizontally.

Cons:

- Alters the domain, which might restrict or expand the input range
depending on \(d\).

---

Case 3: Scaling of the Function

Suppose part (a) involves scaling the function vertically:

\[
k(x) = a \times F(x)
\]

where \(a\) is a scalar.



Effect on range:

- The new range is scaled by \(a\):

\[
[4a, 15a]
\]

- The domain remains the same:

\[
[7,13]
\]

Example: \(k(x)= 2 \times F(x)\)

- Range: \([8, 30]\)

| Property | Domain | Range |
|-----------|---------|--------|
| Vertical scaling by \(a\) | \([7,13]\) | \([4a, 15a]\) |

Pros:

- Changes the amplitude or magnitude of outputs.
- Useful in adjusting the function's scale.

Cons:

- May distort the original shape depending on the scaling factor.

---

Case 4: Inverse Functions



If part (a) involves the inverse:

\[
F^{-1}(x)
\]

Domain of \(F^{-1}\):

- The range of \(F(x)\), which is \([4,15]\), becomes the domain of
\(F^{-1}(x)\):

\[
\boxed{\text{Domain of } F^{-1}(x) = [4,15]}
\]

Range of \(F^{-1}\):

- The domain of \(F(x)\), which is \([7,13]\), becomes the range:

\[
\boxed{\text{Range of } F^{-1}(x) = [7,13]}
\]

Summary:

| Property | Domain of \(F^{-1}\) | Range of \(F^{-1}\) |
|-----------|---------------------|---------------------|
| Inversion | \([4,15]\) | \([7,13]\) |

Pros:

- Provides a way to solve for \(x\) given \(F(x)\).

Cons:



- The original \(F(x)\) must be invertible (one-to-one) over
\([7,13]\).

---

Summary of Domain and Range for Derived Functions

| Transformation Type | Resulting Domain | Resulting Range | Notes |
|------------------------|------------------|-----------------|---------|
| Vertical shift \(F(x)+c\) | \([7,13]\) | \([4 + c, 15 + c]\) | No
change in domain |
| Horizontal shift \(F(x+d)\) | \([7 - d, 13 - d]\) | \([4, 15]\) |
Domain shifts, range unchanged |
| Vertical scaling \(a \times F(x)\) | \([7,13]\) | \([4a, 15a]\) |
Range scaled |
| Inversion \(F^{-1}(x)\
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