
Given Functions F And G, Find (a) (fog)(x)
And Its Domain, And (b) (gof)(x) And Its
Domain. F(x) = X,
Given Functions F And G, Find (a) (fog)(x) And Its Domain, And (b) (gof)(x) And Its
Domain. F(x) = X, is a fundamental problem in understanding the composition of functions in
mathematics. Whether you're a student studying algebra or someone working with functions in
applied sciences, mastering how to compute compositions and determine their domains is essential.
This article provides a comprehensive guide on how to find (fog)(x) and (gof)(x) when given specific
functions, with a particular focus on the function F(x) = x. We'll explore the concepts step-by-step,
including the importance of domains, to ensure you develop a solid understanding of function
composition.

Understanding Function Composition
Before diving into calculations, it's important to grasp what function composition entails.

What Is Function Composition?
Function composition is the process of applying one function to the result of another. If you have two
functions, F and G, their composition is written as (f ◦ g)(x), which means "f of g of x."
Mathematically, it is defined as:

(f ◦ g)(x) = f(g(x))

Similarly, (g ◦ f)(x) = g(f(x)). The order in which functions are composed significantly impacts the
result.

Significance of Domains in Composition
The domain of a function is the set of all input values for which the function is defined. When
composing functions, the domain of the composite function depends on the domains of the individual
functions and how they interact. Specifically:

For (f ◦ g)(x), the domain consists of all x in the domain of g such that g(x) is in the domain of
f.

For (g ◦ f)(x), the domain consists of all x in the domain of f such that f(x) is in the domain of g.

Understanding these domain restrictions is vital to correctly determining the domain of the
composite functions.



Given Functions and Problem Setup
The problem specifies:

F(x) = x

G(x) = ? (not specified, so we will consider a general G(x) or provide examples)

Since the function G(x) is not explicitly defined, for the purpose of illustration, we will examine the
problem assuming G(x) is a general function or provide specific examples to clarify the process.

Part A: Find (fog)(x) And Its Domain
Let's analyze the composition (f ◦ g)(x).

Step 1: Write the Composition
Given F(x) = x, then:

(f ◦ g)(x) = f(g(x))

Since F(x) = x, then f(x) = x.

Therefore:

(f ◦ g)(x) = f(g(x)) = g(x)

This means that the composition (f ◦ g)(x) simplifies to just g(x).

Step 2: Determine the Domain of (f ◦ g)(x)
Because (f ◦ g)(x) = g(x), the domain of the composition is directly related to the domain of G(x),
with an additional restriction that g(x) must be within the domain of f.

Given that f(x) = x is defined for all real numbers, its domain is ℝ. Therefore:

g(x) must be in ℝ for all x in the domain of g

This implies:

The domain of (f ◦ g)(x) is the same as the domain of g(x).

Summary for Part A:



(f ◦ g)(x) = g(x)

Domain of (f ◦ g)(x): The domain of G(x), assuming G(x) is defined for all real numbers or as
specified.

Example:
Suppose G(x) = 2x + 3, which is defined for all real numbers.

(f ◦ g)(x) = 2x + 3

Domain: ℝ

---

Part B: Find (gof)(x) And Its Domain
Now, analyze the composition (g ◦ f)(x).

Step 1: Write the Composition
Given F(x) = x, and assuming G(x) is as above or a general function:

(g ◦ f)(x) = g(f(x))

Since f(x) = x:

(g ◦ f)(x) = g(x)

Much like Part A, the composition reduces to G(x).

Step 2: Determine the Domain of (g ◦ f)(x)
The domain of g ◦ f is the set of all x in the domain of f such that f(x) is in the domain of g.

Given f(x) = x, which is defined for all real numbers, the domain of g ◦ f is all real numbers where
g(x) is defined.

Therefore:

Domain of g ◦ f: The set of all real numbers where g(x) is defined.



Summary for Part B:

(g ◦ f)(x) = g(x)

Domain of (g ◦ f)(x): The domain of G(x), assuming G(x) is defined for all real numbers or as
specified.

Example:
Using G(x) = 2x + 3:

(g ◦ f)(x) = 2x + 3

Domain: ℝ

---

Implications and Special Cases
While the above examples assume G(x) is a simple polynomial defined over all real numbers, in
practice, the domain restrictions can be more complex.

Case 1: G(x) with Restricted Domain
Suppose G(x) = √(x - 1), which is only defined for x ≥ 1.
- For (f ◦ g)(x) = g(x), the domain is the set where g(x) is ≥ 1, i.e., the domain of g constrained to
g(x) ≥ 1.
- For (g ◦ f)(x) = g(x), the domain is the set where g(x) is defined and real, i.e., x ≥ 1.

Case 2: G(x) involving Rational Functions
If G(x) = 1 / (x - 2), then G(x) is undefined at x = 2.
- For composition (f ◦ g)(x), the domain includes all x where g(x) ≠ 2.
- For composition (g ◦ f)(x), the domain includes all x where g(x) is defined and g(x) ≠ 2.

Key Takeaways for Students and Practitioners
- When F(x) = x, compositions often simplify, but you must always check the domain restrictions.
- The domain of (f ◦ g)(x) is the set of all x in the domain of g for which g(x) is in the domain of f.
- The domain of (g ◦ f)(x) is the set of all x in the domain of f such that f(x) is in the domain of g.
- Always analyze the domains of the individual functions before performing composition to avoid
invalid inputs.
- Different types of functions (polynomials, roots, rational functions, etc.) impose different
restrictions on domain.



Conclusion
Understanding how to find the composition of functions and their domains is a crucial skill in
mathematics. When given F(x) = x and a second function G(x), the process involves substituting and
simplifying, often leading to G(x) itself, provided F(x) = x. The key to correctly computing the
composite functions lies in carefully analyzing their domains, especially when functions involve
restrictions such as square roots or denominators.

Mastering these concepts will enhance your problem-solving skills across calculus, algebra, and
applied mathematics. Always remember to verify the domain restrictions at each step to ensure your
composite functions are well-defined and valid within their respective domains.

Tip: Practice with various functions G(x) to become comfortable with different domain restrictions
and compositions.

Frequently Asked Questions

Given functions F(x) = x and G(x) = 2x + 3, how do you find (f
◦ g)(x) and its domain?
First, (f ◦ g)(x) = f(g(x)) = f(2x + 3) = 2x + 3. Since F(x) = x is defined for all real numbers and G(x)
= 2x + 3 is also defined for all real numbers, the composition (f ◦ g)(x) is valid for all real x.
Therefore, the domain of (f ◦ g)(x) is all real numbers.

Given functions F(x) = x and G(x) = √x, how do you find (g ◦
f)(x) and its domain?
Compute (g ◦ f)(x) = g(f(x)) = g(x) = √x. The domain of g ◦ f is determined by the domain of g(f(x)),
which requires that x ≥ 0 (since √x is only defined for x ≥ 0). Hence, the domain of (g ◦ f)(x) is [0, ∞).

If F(x) = x and G(x) = x^2 + 1, what is (f ◦ g)(x) and its
domain?
Calculate (f ◦ g)(x) = f(g(x)) = (x^2 + 1). Since both F and G are defined for all real numbers, the
composition (f ◦ g)(x) is defined for all real x. Domain: (−∞, ∞).

Given F(x) = x and G(x) = 1/x, how do you find (g ◦ f)(x) and its
domain?
Compute (g ◦ f)(x) = g(f(x)) = g(x) = 1/x. The domain excludes x=0 because division by zero is
undefined. Therefore, the domain is all real numbers except 0, i.e., (−∞, 0) ∪ (0, ∞).

Given F(x) = x and G(x) = log(x), how do you find (f ◦ g)(x) and



its domain?
Calculate (f ◦ g)(x) = f(g(x)) = log(x). The domain of log(x) is x > 0, so the domain of (f ◦ g)(x) is (0,
∞).

Given F(x) = x and G(x) = |x|, find (g ◦ f)(x) and its domain.
Compute (g ◦ f)(x) = g(f(x)) = |x|. Since both functions are defined for all real x, the domain of (g ◦
f)(x) is all real numbers, (−∞, ∞).

Given F(x) = x and G(x) = 3x - 5, what is (f ◦ g)(x) and its
domain?
Calculate (f ◦ g)(x) = f(g(x)) = 3x - 5. Both functions are defined for all real numbers, so the domain
of the composition is (−∞, ∞).

Given F(x) = x and G(x) = e^x, how do you find (g ◦ f)(x) and
its domain?
Compute (g ◦ f)(x) = g(f(x)) = e^x. The exponential function is defined for all real x, so the domain is
(−∞, ∞).

Given F(x) = x and G(x) = 1/(x−2), find (g ◦ f)(x) and its
domain?
Calculate (g ◦ f)(x) = g(f(x)) = 1/(x−2). This function is undefined at x=2, so the domain is all real
numbers except 2, i.e., (−∞, 2) ∪ (2, ∞).

Additional Resources
Understanding Composite Functions: An In-Depth Analysis of (f ◦ g)(x), (g ◦ f)(x), and Their
Domains

In the realm of mathematics, particularly in the study of functions, the concept of composition plays
a pivotal role in understanding how functions interact with each other. The composition of two
functions, denoted as (f ◦ g)(x) or (g ◦ f)(x), encapsulates the idea of applying one function to the
result of another. This process not only reveals intricate relationships between functions but also
provides insights into the domain restrictions and behavioral characteristics of the combined
functions. This article delves into the detailed analysis of composite functions involving the functions
F and G, with a particular focus on calculating (f ◦ g)(x) and (g ◦ f)(x), exploring their domains, and
understanding their implications in broader mathematical contexts.

---



Foundational Concepts: Functions and Composition

Before embarking on the detailed analysis, it is essential to clarify some foundational concepts
related to functions and their compositions.

Functions: Definition and Notation
A function is a relation that assigns exactly one output to each input from its domain. It is commonly
denoted as f(x), where:
- f is the function name.
- x is the variable representing elements from the domain.
- The value f(x) is the output corresponding to input x.

In this discussion, we are given a specific function:
- F(x) = x

This indicates that F is the identity function, mapping each real number to itself.

The other function, G, is not explicitly defined in the prompt provided, but for the sake of
comprehensive analysis, we will assume a typical form or discuss general properties when G's
explicit form is unknown.

Function Composition
Function composition involves applying one function to the result of another:
- (f ◦ g)(x) = f(g(x))
- (g ◦ f)(x) = g(f(x))

The order of composition matters; generally, (f ◦ g)(x) ≠ (g ◦ f)(x). Each composition may have
different domain restrictions based on the range of the inner function and the domain of the outer
function.

---

Part A: Calculating (f ◦ g)(x) and Its Domain

In this segment, we analyze the composition (f ◦ g)(x), which involves applying the function f to the
output of g(x).

Step 1: Clarifying the Given Functions
- Given: F(x) = x
- Assumption: G(x) is an arbitrary function. For the sake of illustration, let's assume G(x) = 2x + 3, a
linear function, unless specified otherwise.



This assumption allows us to demonstrate the process concretely. If G(x) varies, the same approach
applies, with adjustments based on G's explicit form.

Step 2: Computing (f ◦ g)(x)
Since F(x) = x, the composition (f ◦ g)(x) simplifies to:
- (f ◦ g)(x) = F(g(x))

Given F(x) = x, substituting g(x) into F yields:
- (f ◦ g)(x) = g(x)

In essence, the composition of the identity function with any function g(x) results in g(x) itself.

Example:
If G(x) = 2x + 3, then:
- (f ◦ g)(x) = g(x) = 2x + 3

This indicates that the composite function (f ◦ g)(x) is simply G(x).

Step 3: Determining the Domain of (f ◦ g)(x)
Since (f ◦ g)(x) = g(x), the domain of the composite function is contingent on the domain of g(x).
Assuming G(x) is defined for all real numbers (as a linear function), the domain of (f ◦ g)(x) is all real
numbers:
- Domain: ℝ

However, if g(x) has restrictions—say, it involves square roots, logarithms, or rational
expressions—the domain of (f ◦ g)(x) would be limited to the set of all x where g(x) is defined.

Summary:
- (f ◦ g)(x) = g(x)
- Domain of (f ◦ g): Intersection of the domain of g(x) with any additional restrictions imposed by the
composition, which, in this case, are none if g is linear.

---

Part B: Calculating (g ◦ f)(x) and Its Domain

Now, we analyze the composition (g ◦ f)(x), which involves applying g to the output of f(x).

Step 1: Applying the Functions
Given:
- F(x) = x
- G(x) = 2x + 3 (our assumed form for illustrative purposes)



The composition (g ◦ f)(x) is:
- (g ◦ f)(x) = g(f(x))

Since f(x) = x, this simplifies to:
- (g ◦ f)(x) = g(x)

Thus, similar to Part A, the composition reduces to g(x).

Example:
Using the assumed G(x) = 2x + 3:
- (g ◦ f)(x) = g(x) = 2x + 3

Implication: The order of composition in this particular case does not alter the function, because f(x)
is the identity function.

Step 2: Domain of (g ◦ f)(x)
Since:
- (g ◦ f)(x) = g(x)
- And f(x) = x, which is defined for all real numbers,

The domain of (g ◦ f)(x) is the same as the domain of g(x). For linear functions like g(x) = 2x + 3, the
domain is ℝ.

However, if G(x) involves more complex expressions, such as:
- Rational functions with denominators,
- Roots (square roots, even roots),
- Logarithms,

then the domain must be carefully determined based on the composition's constraints.

Summary:
- (g ◦ f)(x) = g(x)
- Domain: All x where g(x) is defined.

---

Analytical Insights and Broader Implications

The simplified nature of the compositions, given that F(x) = x, underscores a fundamental property:
the identity function acts as a neutral element in function composition, leaving the other function
unchanged when composed either on the left or right.

Key Takeaways:
- Identity Function's Role: The identity function does not alter the function it composes with, making
the analysis straightforward.
- Domain Considerations: The domains of composite functions are primarily governed by the
innermost function's domain and any restrictions imposed by the outer function.



- Function Forms Matter: When G(x) is more complex than a linear function, the domain restrictions
become more nuanced, often requiring analysis of the function's algebraic or transcendental
properties.

Broader Context:
Understanding compositions is essential in various fields—calculus, where chain rules are applied;
computer science, in function pipelines; and engineering, where systems are modeled through
nested operations. Recognizing the identity function's neutral role simplifies many complex analyses.

Potential Extensions:
- Explore compositions where F(x) ≠ x, such as quadratic or exponential functions.
- Investigate inverse functions and their compositions.
- Examine how domain restrictions evolve in composed functions with more intricate forms.

---

Conclusion

The exploration of the composite functions (f ◦ g)(x) and (g ◦ f)(x), given the specific function F(x) =
x, illustrates a fundamental principle in mathematics: the identity function acts as a neutral element
in composition, simplifying the process to examining the other function directly. The domains of
these compositions are dictated mainly by the properties and restrictions of the auxiliary function
G(x). Recognizing these properties enhances our understanding of function interactions, provides
clarity in complex mathematical modeling, and underscores the importance of domain analysis in
function operations. Whether dealing with simple linear functions or more complex algebraic or
transcendental functions, the principles outlined here serve as a foundational guide for analyzing
function compositions in various mathematical and applied contexts.
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