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Introduction to the Curve and Its Significance

Understanding the nature of curves in the xy-plane is fundamental in mathematics, especially in calculus

and algebra. The equation F(x)g(y) = 24 + x + y presents an intriguing relationship between two variables,
x and y, involving functions F and g. The point (1,3) lying on this curve indicates that when x=1 and y=3,
the equation holds true, offering a gateway to explore the properties of the functions F and g, as well as the

shape and behavior of the curve itself.
This article aims to dissect the equation, analyze the conditions under which the point (1,3) fits onto the
curve, and understand the implications of the functions involved. Whether you're a student, educator, or

enthusiast, this comprehensive guide will elucidate the mathematical concepts underlying this equation

and how to interpret it effectively.

Understanding the Equation F(x)g(y) =24 +x +y

Breaking Down the Components

The equation F(x)g(y) =24 + x + y involves:

- F(x): A function dependent on variable x.
- g(y): A function dependent on variable y.

- 24 + x + y: An expression involving constants and variables, representing a sum that varies with x and y.

The key challenge is to understand how these functions interact to satisfy the equation for specific points

and what constraints exist on F and g.



Interpreting the Equation

The equation suggests a multiplicative relationship between F(x) and g(y). For any point (x, y) on the

curve:
- The product F(x)g(y) equals a linear function of x and y, plus a constant.

- To verify if a point lies on the curve, substitute the x and y coordinates into the equation and check if the
equality holds.

In the context of the point (1,3):

- Substituting x=1 and y=3 into the equation gives F(1)g(3) =24 + 1 + 3 = 28.
- This provides a specific value for the product F(1)g(3).

Verifying the Point (1,3) on the Curve

Calculations for the Point (1,3)

To confirm whether (1,3) lies on the curve:

1. Substitute x=1 and y=3 into the equation:

F(1)g(3)=24+1+3=28

2. The product F(1)g(3) must equal 28 for the point to be on the curve.
3. Without explicit forms for F and g, we can only say:

- F(1) and g(3) are such that their product is 28.

Implication: The point (1,3) lies on the curve if and only if the functions F and g evaluated at these points

satisfy the above product.

Constraints on F and g

Since the equation involves products, possible scenarios include:



- F(x) and g(y) are arbitrary functions where their product equals 24 + x + y at specific points.
- The functions could be designed such that:

- F(x) is a function solely of x.
- g(y) is a function solely of y.

- Their product matches the linear sum 24 + x + y.

This opens the door to various functional forms, such as linear, exponential, or polynomial functions,

provided they satisfy the key relation at the point (1,3).

Exploring Possible Forms of F and g

Case 1: Both Functions Are Linear

Suppose:
-F(x)=ax+b
-gly)=cy+d

for constants a, b, ¢, and d.

Substituting into the main equation:
(ax+b)cy+td)=24+x+y
Expanding:
acxytadx+bcy+bd=24+x+y
Matching coefficients:

- Xy term: a c Xy

-xterm:ad x

-yterm:bcy

- Constant: b d

To satisfy the equation for all x and y, the coefficients must match:

1. a ¢ xy term must correspond to the xy term in the right side, which is absent. Therefore:



ac=0

2. For the linear terms:

adx=x=>ad=1

bcy=y=>bc=1

3. Constant term:

bd =24

From a c = 0, either a=0 or c=0. Let's analyze both:

- If a=0:

- Then a d = 0, which cannot equal 1, so contradiction.
- If c=0:

- Then b ¢ = 0, which cannot equal 1, contradiction again.

Therefore, both functions cannot be purely linear unless the coefficients are adjusted differently, or the

assumption is invalid.

Conclusion: Linear functions F and g may not satisfy the equation universally, but might for specific points.

Case 2: Functions of the Form F(x) = k / g(y)

Given the product:

F(x)g(y)=24+x+y

At point (1,3):

F(1)g(3) = 28

Suppose F(x) and g(y) are invertible functions with known forms, such as:

-Fx)=A/(x+M)
-gy)=B/(y +N)



for constants A, B, M, N.

Substituting:
A/(x+M)B/(y+N)=24+x+y
At (1,3):
(A/(1+M))(B/(3+N))=28

This relationship can be used to determine constants, but without additional constraints, multiple solutions

exist.

Implications and Applications of the Curve Equation

Understanding Functional Relationships

The equation F(x)g(y) = 24 + x + y exemplifies how functions of separate variables can combine to produce

a sum involving both variables and a constant. Such relationships are common in:
- Separable functions: where a function of multiple variables can be separated into products of functions of

individual variables.

- Implicit functions: where the relationship between variables is not explicitly solved for one variable.

Applications in Mathematical Modeling

Equations of this type find relevance in various fields:
- Physics: modeling systems where quantities interact multiplicatively with linear sums.

- Economics: representing combined effects of independent factors.

- Engineering: analyzing systems with multiplicative and additive relationships.

Further Exploration: Solving for F and g



Given Specific Data Points

Suppose we know the values of F at certain points, or g at certain points, we can determine the functions

explicitly.

Example:

- Assume F(1) = p, then:
g3)=28/p

- If we also know F(2) = q, and corresponding g(y), similar relationships can be derived.

Functional Forms and General Solutions

Potential approaches include:
1. Assuming a specific form for one function, then deriving the other.
2. Using known points to interpolate or fit functions that satisfy the relation.

3. Applying calculus techniques to analyze the behavior of the curves, such as derivatives and slopes.

Conclusion

The equation F(x)g(y) = 24 + x + y offers a fascinating look into the interplay between functions of separate
variables and linear relationships. Confirming that the point (1,3) lies on the curve involves verifying the

product F(1)g(3) equals 28, derived from substituting the point into the equation.

Understanding the potential forms of F and g broadens the horizon for mathematical modeling and
problem-solving. Whether through linear, exponential, or more complex functions, the key lies in

satisfying the core relation at specific points and understanding the structure of the curve in the xy-plane.

This exploration underscores the importance of functional analysis in algebra and calculus, providing a
foundation for further studies into multivariable functions, their graphs, and their applications across
scientific disciplines. Whether you're solving for unknown functions or analyzing the shape and properties
of the curve, the principles discussed here form a crucial part of mathematical literacy and problem-solving

toolkit.



Frequently Asked Questions

What is the given equation involving functions F(x) and g(y)?

The equation is F(x)g(y) =24 + x + y.

What is the value of the right-hand side when x=1 and y=3?

When x=1 and y=3, the right-hand side is 24 + 1 + 3 = 28.

How can we find the product F(1)g(3) based on the point (1,3)?

Substituting into the equation gives F(1)g(3) = 28, so the product must equal 28 for the point to lie on the

curve.

Does the point (1,3) necessarily determine unique functions F and g?

No, without additional conditions or information about F and g, many functions can satisfy the equation at

that point, so the point alone does not determine unique functions.

What additional information is needed to fully determine the functions F
and g?

Information such as the form of F or g, their specific values at certain points, or additional equations relating

F and g would be necessary to determine them uniquely.

Additional Resources

Mathematical Curves and Functional Analysis: Exploring the Point (1,3) on the Curve Defined by F(x)g(y)
=24+x+y

Introduction: Unraveling the Mathematical Narrative

Mathematics, often regarded as the language of the universe, offers a diverse array of tools and concepts to
understand the relationships between quantities. Among these, the study of curves in the xy-plane
provides profound insights into how functions interact and how certain points satisfy complex equations.

Today, we delve into a specific problem that exemplifies this interplay: determining whether the point



(1,3) lies on a curve defined by the equation

\[ F(x)g(y) =24 +x +y,\]

where \( F \) is a function of \( x \), and \( g \) is a function of \( y \).

This exploration isn't just an abstract mathematical exercise; it embodies the analytical rigor and systematic
approach that define expert problem-solving in mathematics. Through methodical dissection, we will

examine the conditions under which the point (1,3) belongs to this curve, analyze potential forms of the

functions \( F \) and \( g \), and interpret the implications of our findings.

Understanding the Equation: The Structural Framework

The Core Equation

At the heart of the problem lies the equation:

\[ F(x)g(y) =24 + x +y.\]

This is a functional equation involving two unknown functions, \( F \) and \( g \), each depending on a
single variable. The equation suggests a multiplicative relationship between \( F(x) \) and \( g(y) \),
equating to a linear combination of the variables plus a constant.

Understanding this structure is crucial because:

- It indicates a separable form—the product \( F(x)g(y) \) relates directly to a sum involving \( x \) and \( y
\).

- It hints at potential factorizations or substitutions to isolate \( F \) and \( g \).

This form resembles classic functional equations where the goal is to deduce explicit forms or properties of

the functions involved.

‘What Does the Equation Imply?

The equation can be viewed as a relationship that holds for all \( x \) and \( y \) in the domain of interest

(assuming the functions are defined there). Given that, the primary goal is to verify whether the point \(



(1,3) \) satisfies this equation, i.e., whether:
\[F(1)g(3) =24 + 1 + 3= 28.\]
Furthermore, the problem implicitly invites us to learn about the nature of the functions \( F \) and \( g \);

are they linear, constant, or perhaps more complex? The answer hinges on whether we have additional

constraints or assumptions, which are often part of such problems.

Analyzing the Point (1,3): Is It on the Curve?

Step 1: Substituting the Point into the Equation

The most direct approach starts with substituting \( x=1\) and \( y=3\) into the equation:
\[F(1)g(3) =24 +1+3=28.\]

This yields:

\[ F(1)g(3) = 28.\]

Now, this is a single equation involving two unknowns, \( F(1) \) and \( g(3) \). To determine whether the

point lies on the curve, we need to see if these values can satisfy this equation, given the possible forms of
\(F\)and \( g \).

Key insight: Without additional constraints, many pairs \( (F(1), g(3)) \) can satisfy this equation, so the

point (1,3) can lie on the curve if and only if such a pair exists.

Step 2: Considering Possible Forms of \( F \) and \( g \)

To proceed, we analyze typical classes of functions to see if they can accommodate the point.
Case 1: Both \( F \) and \( g \) are constant functions

- Suppose \( F(x) = c_F \) and \( g(y) = c_g \), constants.



- Then:

\[c_F c_g =28.\]

- The values at specific points:

\[ F(1) = c_F, \quad g(3) = c_g. \]

- The point (1,3) lies on the curve if:

\[c_F c_g =28.\]

- Since both are constants, choosing any \( c_F, c_g \) such that their product is 28 suffices.

Conclusion: If \( F \) and \( g \) are constant functions, then the point (1,3) definitely lies on the curve.

Case 2: \( F\) and \( g \) are linear functions

- Suppose:

\[ F(x) =ax +b,\quad g(y) =cy +d.\]

- Then:

\[(@ax+b)cy+d)=24+x+y.\]

- Substituting \( x=1\) and \( y=3\):

\[ (a \edot 1 + b)(c \edot 3 +d) = 28.\]

- Simplifies to:

\[(a+b)3c+d)=28\]

- To determine whether this is possible, note that we can select parameters \( a, b, ¢, d \) satisfying this

equation. For example:

- Choose \(a +b=4)\),

-and \(3c+d=7)\),

- then the product is \( 4 \times 7 = 28 \).

- This demonstrates that, with appropriate parameters, the point (1,3) can be on such a curve.



Conclusion: Linear functions for \( F \) and \( g \) can be constructed to include the point.

Case 3: Nonlinear functions

- For more complex functions, existence depends on whether the product at the point matches \( 28 \).
Since the equation is flexible, many nonlinear functions can be constructed or chosen to satisfy the

condition.

Overall inference: Without additional restrictions, the point (1,3) can always be on the curve by suitable

choices of \( F \) and \( g \).

Additional Considerations: Constraints and Uniqueness

Are \(F \) and \( g \) uniquely determined?

- No, unless the problem specifies the functions' forms.

- The only necessary condition for the point to lie on the curve is:
\[ F(1)g(3) = 28.\]

- This condition admits infinitely many solutions, from constant functions to more complex forms.

Are there natural constraints that could restrict \( F \) and \( g \)?

- Often, in functional equations, additional properties are imposed, such as:

- Continuity
- Differentiability
- Monotonicity

- Specific functional forms (e.g., linear, exponential)

- If such constraints are introduced, they can limit the possible \( F \) and \( g \), potentially affecting

whether the point lies on the curve.

- For example, if \( F \) and \( g \) are assumed to be positive functions, then:



\[ F(1) > 0, \quad g(3) > 0, \]

and their product must be 28, which remains feasible.

Deeper Exploration: Isolating One Function?

Suppose we want to express \( F \) in terms of \( g \), or vice versa, to better understand the relationship.
Expressing \( F \) in terms of \( g \):
\[ F(x) = \frac{24 + x + y}{g(y)}. \]

- But since \( y \) is arbitrary, this suggests \( F \) depends on \( y \) unless \( g(y) \) is chosen to cancel out
\( y \) dependence.

Alternatively, fix \( y \) at a particular value, say \( y=3\):
\[ F(x)g(3) =24 +x +3 =27 +x.\]

- Then:

\[ F(x) = \frac{27 + x}{g(3)}. \]

Similarly, fixing \( x=1\):
\[F(1)g(y)=24+1+y=25+7y,\]

which implies:

\[ g(y) = \frac{25 + y{F(1)}. \]

- Combining these, the functions can be related via constants:

\[ F(x) = \frac{27 + x}{g(3)}, \]
\[ g(y) = \frac{25 + y{F(1)}. \]

- At the specific point \( (1,3) \):

\[ F(1)g(3) = 28, \]



which is consistent with previous calculations.

This reveals an important property: if \( F \) and \( g \) are linear functions, their parameters are

interdependent, and the point's inclusion depends solely on the product of their specific values.



