If F(1)=1f(1)=1 And F(n)=3f(n1)f(n)=3f(n1) Then
Find The Value Of F(6)f(6).

If F(1)=1f(1)=1 And F(n)=3f(n1)f(n)=3f(n1) Then Find The Value Of F(6)f(6).

Introduction to the Problem

Understanding the recursive relationship presented in the problem is key to solving for F(6)f(6). The

problem states:

-F(1)=1f(1) =1
- F(n) = 3f(n-1)f(n) for n > 1

Our goal is to find the value of F(6)f(6).
This appears to involve a recursive function or sequence, where the value of F at a certain point
depends on the previous value and another function f. To approach this problem, we need to analyze

the given recursive relationships carefully, interpret the notation correctly, and derive the sequence

step-by-step.

Clarification of the Notation and Relationships
Interpreting the Problem Statement

The problem's notation can be confusing at first glance. It appears to involve two functions, F(n) and



f(n), with the following key points:

-F(1) = 1

-~ f(1) =1

- For n > 1, F(n) = 3-f(n-1)-f(n)

The notation "F(n)=3f(n1)f(n)" suggests that F(n) depends on f(n-1) and f(n). The problem asks for

F(6)f(6), which implies we need to find both F(6) and f(6), likely as separate values or as a combined

product.

Clarified Recursive Relationships

Given the initial conditions:

- F(1) = 1
- f(1) =1

And the recursive relationship:

-Forn>1,F(n) =3 - f(n-1) - f(n)

Our task is to find:

and then compute the product F(6) - f(6).

Developing the Sequence Step-by-Step



Step 1: Find initial values

Given F(1) = 1 and f(1) = 1, we can now attempt to find subsequent terms.

Step 2: Derive recursive expression for f(n)

The recursive relation involves F(n) and f(n). Since F(n) depends on f(n-1) and f(n), and we know F(1),

f(1), perhaps f(n) follows its own recursive pattern.

Suppose we attempt to find a relation for f(n):

- From the recursive formula: F(n) = 3 - f(n-1) - f(n)

- For n=2:

F(2) =3 -1f(1) - f(2)

- But we need F(2) to proceed. Let's try to find F(2) first.

Step 3: Find F(2)

Using the recursive formula:

F(2) =3 -1f(1) - f(2)

Since f(1) = 1, this simplifies to:

FR)=3-1-f2)=3-fQ2)

But we still don't know F(2) or f(2). To find F(2), we need a different approach.



Step 4: Express f(n) in terms of F(n)

Rearranged:

f(n) = F(n) / (3 - f(n-1))

This recursive relationship allows us to compute f(n) if we know F(n) and f(n-1).

Similarly, from the original relation:

F(n) = 3 - f(n-1) - f(n)

which suggests that:

f(n) = F(n) / (3 - f(n-1))

Now, to proceed, perhaps we need an initial f(2) or an expression for F(n).

Establishing a Pattern

Given the initial values, and the recursive relationships, let's attempt to find numerical values step by

step.

Step 5: Attempt to find F(2) and f(2)

From the recursive formula:

F(2) =3 - f(1) - f(2)



Since f(1) = 1, this simplifies to:

FR)=3-1-f2)=3-f(2)

But without F(2), we cannot find f(2), so perhaps the problem's initial conditions are insufficient unless

we interpret the problem differently.

Alternative Approach: Recognizing a Pattern

Given the initial conditions:

“F(1) =1
- (1) = 1

And the recursive formula:

F(n) = 3 - f(n-1) - f(n)

Suppose that f(n) is proportional to F(n). Let's hypothesize a relation between F(n) and f(n).

Step 6: Express f(n) in terms of F(n)

From the recursive relation:

F(n) = 3 - f(n-1) - f(n)

Rearranged:

f(n) = F(n) / (3 - f(n-1))



Similarly, for n=2:

f(2) = F(2) / (3 - f(1)) = F(2) / 3

But also, from initial data:

F)=3-f(1)-f(2)=3-1-f2)

which suggests:

F2) =3 - f(2)

So:

f(2) = F(2) / 3

Therefore, F(2) = 3 - f(2) and f(2) = F(2) / 3, consistent with each other.

Similarly, for n=3:

F(3) =3 1(2) - f(3)

But from earlier, f(2) = F(2) / 3, so:

F(3) =3 - (F(2)/3) - f(3) = F(2) - f(3)

From the initial conditions, F(2) is unknown, but perhaps we can express F(n) recursively in terms of

previous F values.



Recognizing a Recursive Pattern

Suppose we try to find a direct pattern or formula for F(n), given the initial values, and the recursive

relation.

Let's attempt to compute the first few terms, assuming the minimal initial data.

Step 7: Assign initial values

From earlier, F(1) = 1, f(1) = 1.

Now, for n=2:

F(2)=3-1(1)-f(2)

But since F(2) is unknown, and f(2) is unknown, let's assume f(2) as an unknown.

Alternatively, perhaps the problem is more straightforward if we assume that f(n) is proportional to

F(n), and attempt to find a relation.

Deriving a General Formula

Given the recursive relation:

F(n) = 3 - f(n-1) - f(n)

If we assume a pattern where f(n) is proportional to F(n), perhaps:

- f(n) = k - F(n), for some constant k



But this leads to a circular dependency unless we have more initial data.

Simplifying the Problem

Given the confusion, perhaps the most straightforward approach is to treat the problem as a sequence

involving only F(n), with the recursive relation:

-F(1) =1
-Forn>1:F(n)=3"-f(n-1)-f(n)

Suppose that f(n) = F(n) / (3 - f(n-1)). Starting with known initial values:

~f(1) = 1
“F(1) =1

Compute F(2):

F(2) =3 - f(1) - f(2)

But without f(2), can't proceed directly.

Final Approach: Assuming the problem involves a single sequence

Suppose that the problem is to find F(n), with the recursive relation:

F(n) = 3 - [F(n-1)]"2



which matches the pattern if we interpret f(n-1) and f(n) as equal to F(n-1), leading to a simplified

recurrence:

F(n) = 3 - [F(n-1)]*2

Given F(1) = 1, then:
-F2)=3-(F1))"2=3-1"2=3
-F@)=3-(F2)"2=3-32=3-9=27
-F(4)=3-27"2=3-729 = 2187

- F(5) =3 -2187"2 = 3 - 4,782,969 = 14,348,907
- F(6) =3 - (F(5))"2 = 3 - (14,348,907)"2
Calculate F(6):

F(6) = 3 - (14,348,907)"2

Let's compute (14,348,907)"2:

(14,348,907)2 [ 14,348,907

Frequently Asked Questions

Given that F(1) = 1 and F(n) = 3 F(n - 1), how can we find F(6)?

Since F(n) =3 F(n - 1) and F(1) = 1, it is a geometric progression. Therefore, F(6) = 326 - 1) F(1) =

315 1 = 243.



What is the recursive relation used to define F(n) in the problem?

The recursive relation is F(n) = 3 F(n - 1).

How do you compute the value of F(n) given F(1) and the recursive
relation?

F(n) can be computed as F(1) multiplied by 3 raised to the power of (n - 1), i.e., F(n) = F(1) 3*(n - 1).

What is the value of F(6) in the given sequence?

F(6) = 35 = 243.

How do you find the value of F(6) F(6) in this problem?

Since F(6) = 243, then F(6) F(6) = 243 243 = 59049.

What is the final value of F(6) F(6) for the given recursive sequence?

The final value is 59049.

Additional Resources

In-Depth Analysis of the Recursive Function F(n): Deriving F(6) and Its Value

Introduction

Recursion is a fundamental concept in mathematics and computer science, allowing functions to be
defined in terms of themselves. The given problem involves a recursive function \(F(n)\) characterized

by initial conditions and a recurrence relation. Our goal is to analyze this function thoroughly,



understand its structure, derive a general formula, and ultimately compute \(F(6)\) and \(f(6)\).

The problem states:

S\(F(1) = 1)
- \(F(n) = 3f(n-1)\) for \(n \geq 2\)

However, the notation appears inconsistent or incomplete because the question also references \(f(n)\),
which is not explicitly defined. It seems there might be a typographical or formatting oversight, and the

intended problem could be:

> Given \(F(1) = 1\), and for \(n \geq 2\),
>\

> F(n) = 3 \times F(n-1)

> \]

> Find the value of \(F(6)\) and \(f(6)\).

Alternatively, perhaps the question involves two functions, \(F(n)\) and \(f(n)\), with a relation between

them. Based on the given information, and common recursive pattern structures, the most logical

interpretation is:

Clarifying the Problem

- Initial condition: \(F(1) = 1\)

- Recurrence relation: \(F(n) = 3 \times F(n-1)\), for \(n \geq 2\

Given this, the task reduces to:

- Find \(F(6)\)
- Determine \(f(6)\), if \(f(n)\) is related to \(F(n)\), perhaps \(f(n) = F(n)\) or some other relation.



Deciphering the Recursive Pattern

Step 1: Understanding the Recurrence

The recurrence:

\[

F(n) = 3 \times F(n-1)

\

is a classic geometric recurrence relation, with a constant ratio \(r = 3\).

Step 2: Initial Condition

Using this, we can generate subsequent terms:

- \(F(2) = 3 \times F(1) = 3 \times 1 = 3\)
-\(F(3) = 3 \times F(2) = 3 \times 3 = 9\)
-\(F(4) = 3 \times F(3) = 3 \times 9 = 27\)

- \(F(5) = 3 \times F(4) = 3 \times 27 = 81\)
- \(F(6) = 3 \times F(5) = 3 \times 81 = 243))

The pattern suggests \(F(n)\) grows exponentially with base 3.



Deriving the General Formula for F(n)

Since the recurrence is a simple geometric progression, the explicit formula can be written as:

\[
F(n) = F(1) \times r{n-1} = 1 \times 3*{n-1} = 3"{n-1}
\]

This formula directly computes any \(F(n)\), given the initial condition.

For \(n=6\):

\[

\boxed{

F(6) = 376-1} = 375} = 243
}

\

Clarifying the Role of \(f(n)\)

The problem mentions finding \(f(6)\) as well. The notation suggests that the problem might involve a
second function \(f(n)\), possibly related to \(F(n)\). Given the lack of explicit relation, possible

interpretations include:
- Option A: \(f(n) = F(n)\), i.e., both functions are the same.
- Option B: \(f(n)\) is a different function defined similarly or via a different relation.

- Option C: The problem contains a typo, and \(f(n)\) is meant to be \(F(n)\).

Assuming Option A, then:



\[

f(n) = F(n) = 3°{n-1}

\

Therefore:

\[

f(6) = 376-1} = 375} = 243
\]

Final Results

Based on the above reasoning, the key values are:

-\(F(6) = 243\)
-\(f(6) = 243\)

Additional Insights: Alternative Interpretations and Broader Context

1. Understanding the Recursion as a Geometric Sequence

The recursive formula:

\[

F(n) = 3 \times F(n-1)
\



with initial condition \(F(1) = 1\), defines a geometric sequence with:

- First term \(a_1 = 1\)

- Common ratio \(r = 3\)

The explicit formula:

\[

F(n) = a_1 \times r*{n-1} = 3Mn-1}

\

provides a straightforward way to compute any term without recursion.

2. Implications in Computer Science

Such recursive relations are fundamental in algorithm analysis, especially in divide-and-conquer

strategies, recurrence relations, and computational complexity:

- Recursion trees: Visualize the growth of recursive calls.

- Master theorem: Apply to solve such recursions efficiently.

3. Real-World Applications

- Population modeling with exponential growth.

- Compound interest calculations.

- Algorithmic complexity for recursive algorithms with multiplicative recurrence.

Extending the Analysis: Generalized Geometric Progressions



Suppose the recurrence had a different ratio or initial condition. For example:

\[

F(n) = k \times F(n-1), \quad F(1) = ¢

\

then:

\[

F(n) = c \times k*{n-1}

\

which generalizes the problem and provides flexibility for similar recursive functions.

Summary of Key Points

- The recursive relation \(F(n) = 3 \times F(n-1)\) with \(F(1)=1\) describes a geometric sequence.

- The explicit formula for \(F(n)\) is \(F(n) = 3n-1}\).

- Calculating \(F(6)\):

\[

F(6) = 375} = 243

\

- Assuming \(f(n) = F(n)\), then \(f(6) = 243\).

Final Note

The problem, as presented, appears to contain a typographical or formatting issue, especially with the



notation \(f(n)\). Based on typical recursive function patterns and the given initial conditions, the most
logical solution is that both \(F(n)\) and \(f(n)\) follow the same recursive pattern, leading to the same

value at \(n=6\).

Concluding Remarks

Understanding recursive functions requires recognizing the pattern, deriving explicit formulas, and
applying them efficiently. Such functions underpin many algorithms and mathematical models, and
mastery over their analysis enhances problem-solving skills in various domains. The explicit formula
\(F(n) = 3Mn-1}\) exemplifies how recursive definitions can be transformed into closed-form

expressions, simplifying calculations and deepening comprehension of the underlying structures.

In summary:

- The recursive function \(F(n)\) with \(F(1)=1\) and \(F(n)=3 \times F(n-1)\) produces the sequence \(1,
3,9, 27, 81, 243, ..\).

- The explicit formula is \(F(n) = 3*{n-1}\).

- Thus, the value of \(F(6)\) is \(\boxed{243}\).

- Assuming \(f(n) = F(n)\), then \(f(6) = 243\).

This comprehensive analysis captures the essence of the problem, elucidates the recursive structure,

and provides precise calculations for the desired terms.
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