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Understanding recursive sequences is fundamental in mathematics, especially in areas
such as algorithm design, financial modeling, and scientific computations. When a
sequence is defined by a recursive formula like F(n + 1) = 1.5f(n), it indicates that each
term depends on its immediate predecessor, scaled by a certain factor—in this case, 1.5.
This article explores the various sequences that could be generated from such a recursive
relation, analyzing their properties, behavior over time, and practical applications.
Whether you're a student, educator, or professional, grasping the implications of recursive
formulas is essential for a comprehensive understanding of sequence generation.

Understanding Recursive Sequences and the
Formula F(n + 1) = 1.5f(n)

What Is a Recursive Sequence?
A recursive sequence is a sequence of numbers where each term is defined in terms of
previous terms. Unlike explicit formulas that directly calculate the n-th term, recursive
sequences specify how to generate subsequent terms from initial values.

Key features of recursive sequences include:
- Initial condition(s): A starting value, typically denoted as f(0) or f(1).
- Recursion relation: The rule that relates each term to previous terms.
- Growth behavior: How the sequence behaves as n increases—whether it converges,
diverges, or oscillates.

The Given Recursive Formula
The formula under consideration is:

F(n + 1) = 1.5 f(n)

This indicates that each new term is obtained by multiplying the previous term by 1.5. To
fully define the sequence, an initial term f(0) must be specified.

Essential components:
- Common ratio (r): 1.5
- Initial value (f(0)): Arbitrary, but typically provided or chosen to analyze the sequence



behavior.

Types of Sequences Generated by the Recursive
Formula F(n + 1) = 1.5f(n)

Depending on the initial value, the sequence can take different forms. Primarily, this
recursive relation generates a geometric sequence, characterized by a constant ratio
between successive terms.

Geometric Sequences
A geometric sequence is defined by:

f(n) = f(0) r^n

where:
- f(0): Initial term
- r: Common ratio

In our case, the recursive formula F(n + 1) = 1.5f(n) directly leads to a geometric
sequence with ratio r = 1.5.

Sample sequence with initial value f(0) = 1:
- f(0) = 1
- f(1) = 1 1.5 = 1.5
- f(2) = 1.5 1.5 = 2.25
- f(3) = 2.25 1.5 = 3.375
- f(4) = 3.375 1.5 = 5.0625

This sequence exhibits exponential growth, as each term is 1.5 times the previous one.

Sequences with Different Initial Values
The initial value significantly influences the sequence's starting point, but the long-term
behavior remains driven by the ratio:

- If f(0) > 0: The sequence grows exponentially.
- If f(0) = 0: The entire sequence remains zero.
- If f(0) < 0: The sequence alternates in sign and diverges in magnitude if r > 1.

Examples:
1. Initial value f(0) = 10:
- Sequence: 10, 15, 22.5, 33.75, 50.625, ...
2. Initial value f(0) = 0.5:
- Sequence: 0.5, 0.75, 1.125, 1.6875, ...
3. Initial value f(0) = -2:



- Sequence: -2, -3, -4.5, -6.75, ...

This demonstrates the flexibility of the recursive relation in generating a wide array of
sequences based on initial conditions.

Analyzing the Behavior of the Sequence

Growth and Divergence
Given that the ratio r = 1.5 > 1, the sequence exhibits exponential growth. As n increases,
the terms become larger without bound, diverging to infinity.

Mathematically:
f(n) = f(0) (1.5)^n

Implication:
- The larger the initial value, the faster the sequence escalates.
- The sequence grows exponentially, illustrating rapid increases over time.

Convergence and Limit
Since r > 1, the sequence does not converge to a finite limit. Instead, it diverges
exponentially unless the initial value is zero, in which case the entire sequence remains
zero.

Effect of Initial Conditions
While the initial value influences the starting point, the long-term trend is dominated by
the common ratio.

Summary of behavior:
- For any initial value other than zero, the sequence diverges.
- If initial value is zero, the sequence remains zero at all steps.
- The sequence's growth rate is exponential, with base ratio 1.5.

Practical Applications of Recursively Defined
Sequences

Understanding sequences defined by recursive formulas like F(n + 1) = 1.5f(n) has
numerous real-world applications.



Financial Modeling
- Compound interest calculations: Similar recursive relations model how investments grow
over time with a fixed interest rate.
- Population growth: Exponential models describe populations with constant growth rates.

Algorithm Design and Computer Science
- Recursive algorithms often mirror such sequences, especially in divide-and-conquer
strategies.
- Iterative processes that involve scaling factors can be analyzed through geometric
sequence models.

Biological and Scientific Modeling
- Exponential decay or growth in biological populations.
- Radioactive decay or compound chemical reactions.

How To Identify Sequences Generated by the
Recursive Formula

To determine the specific sequence generated, follow these steps:

Specify the initial value: Determine f(0) based on context or problem constraints.1.

Apply the recursive relation: Use F(n + 1) = 1.5f(n) iteratively to generate2.
subsequent terms.

Recognize the pattern: Identify if the sequence follows a geometric pattern with3.
ratio r=1.5.

Express the explicit formula: f(n) = f(0) (1.5)^n to facilitate direct calculation.4.

Summary: Which Sequences Can Be Generated?
- Geometric sequences with ratio 1.5: The primary sequence generated by F(n + 1) =
1.5f(n) is geometric.
- Exponentially growing sequences: For initial values not equal to zero, the sequence
exhibits exponential growth.
- Constant zero sequence: If the initial value is zero, the sequence remains zero
indefinitely.
- Divergent sequences: For initial values with negative signs or large magnitudes, the
sequence diverges exponentially.



Conclusion
The recursive formula F(n + 1) = 1.5f(n) generates a class of geometric sequences
characterized by exponential growth when the initial value is non-zero. Understanding this
recursive relation allows mathematicians and scientists to model real-world phenomena
involving exponential change, such as population dynamics, financial growth, and
algorithm efficiency. Recognizing the importance of initial conditions and the common
ratio provides insight into the long-term behavior of the sequence, whether it diverges,
converges, or remains constant.

By mastering how to analyze recursive sequences like this, you can better understand
complex systems, develop predictive models, and solve a wide range of practical problems
involving exponential progression.

Frequently Asked Questions

What type of sequence is generated by the recursive
formula F(n + 1) = 1.5 F(n)?
It generates a geometric sequence with a common ratio of 1.5.

If the initial term F(0) is 2, what is F(3) in the
sequence?
F(3) = 2 (1.5)^3 = 2 3.375 = 6.75.

How does the value of the sequence change over time?
The sequence increases exponentially since each term is multiplied by 1.5, a number
greater than 1.

Can this recursive formula represent a decreasing
sequence?
No, because the common ratio 1.5 is greater than 1, so the sequence increases
exponentially.

What is the general formula for the nth term of this
sequence?
F(n) = F(0) (1.5)^n, where F(0) is the initial term.

If the initial term F(0) is 4, what is F(5)?
F(5) = 4 (1.5)^5 = 4 7.59375 = 30.375.



How would the sequence change if the recursive
formula was F(n + 1) = 0.5 F(n)?
The sequence would decrease exponentially, approaching zero as n increases.

Is this recursive formula an example of an arithmetic or
geometric sequence?
It is a geometric sequence, since each term is multiplied by a constant ratio of 1.5.

Additional Resources
A Sequence Is Defined By The Recursive Formula F(n + 1) = 1.5f(n): Which Sequence
Could Be Generated?

Understanding recursive sequences is fundamental in mathematical analysis, especially in
fields like computer science, discrete mathematics, and various applied sciences. When
given a recursive formula such as F(n + 1) = 1.5f(n), it invites us to explore the nature,
behavior, and potential forms of the sequence it generates. This detailed review will
dissect the problem thoroughly, covering the definitions, solution approaches, possible
sequences, and the implications of such recursive rules.

---

Introduction to Recursive Sequences

Recursive sequences are sequences where each term is defined in terms of one or more
previous terms. They are crucial for modeling processes that depend on their past states,
such as population growth, financial calculations, or iterative algorithms.

- Basic Concept:
A recursive sequence is specified by an initial term (or a set of initial terms) and a rule
that relates each subsequent term to previous ones.
- Common Examples:
- Fibonacci sequence: F(n) = F(n-1) + F(n-2)
- Geometric sequence: F(n) = r F(n-1)

The recursive formula under consideration is:

\[
F(n + 1) = 1.5 \times F(n)
\]

which indicates that each term is obtained by multiplying the previous term by 1.5.

---



Analyzing the Recursive Formula F(n + 1) =
1.5f(n)

Clarifying the Formula

At first glance, the formula appears straightforward:

\[
F(n + 1) = 1.5 \times F(n)
\]

This is a linear, first-order, homogeneous recurrence relation with a constant coefficient.
It suggests that the sequence progresses by multiplying the current term by a fixed ratio
of 1.5.

However, the question "Which sequence could be generated?" requires us to explore
potential initial conditions and sequence types compatible with this recursive rule.

Key observations:
- The ratio (1.5) is constant for each step, indicating a geometric progression.
- The starting point, \(F(0)\) or \(F(1)\), is necessary to fully determine the sequence.
- The sequence's behavior depends entirely on the initial term.

General Solution to the Recursive Formula

Given the recursive relation:

\[
F(n+1) = r \times F(n),
\]

where \(r = 1.5\), the sequence is geometric:

\[
F(n) = F(0) \times r^n,
\]

assuming \(F(0)\) is known.

For our specific case, the sequence is:

\[
F(n) = F(0) \times (1.5)^n,



\]

where \(F(0)\) is any real number (positive, negative, or zero).

---

Possible Sequences Generated

Based on the general solution, the sequence generated by the recursive formula can be
described as a geometric sequence with common ratio 1.5.

Key features of the sequence:

1. Exponential Growth Pattern
Since \(r = 1.5 > 1\), the sequence exhibits exponential growth for positive initial values.
The terms increase rapidly as \(n\) increases.

2. Decay or Negative Values
- If \(F(0) < 0\), the sequence becomes negative and grows in magnitude (alternating sign
if initial term is negative and the ratio is positive).
- If \(F(0) = 0\), the entire sequence remains zero.

3. Unboundedness
For \(F(0) \neq 0\), the sequence diverges to infinity as \(n \to \infty\).

4. Special Cases:
- \(F(0) = 1\), sequence: \(1, 1.5, 2.25, 3.375, ...\)
- \(F(0) = 2\), sequence: \(2, 3, 4.5, 6.75, ...\)

---

Implications of the Initial Condition F(0)

The initial value \(F(0)\) crucially influences the sequence's nature and applications.

2.1. Starting with a Positive Initial Value

- Example: \(F(0) = 1\)
- Sequence: \(1, 1.5, 2.25, 3.375, 5.0625, ...\)
- Behavior: Exponential growth, unbounded as \(n \to \infty\).

2.2. Starting with Zero

- Initial condition: \(F(0) = 0\)
- Sequence: \(0, 0, 0, ...\)
- Implication: The sequence remains at zero, representing a trivial solution.



2.3. Starting with Negative Values

- Example: \(F(0) = -2\)
- Sequence: \(-2, -3, -4.5, -6.75, ...\)
- Behavior: Negative exponential growth in magnitude, diverging to \(-\infty\).

2.4. Initial Conditions in Real-World Contexts

The flexibility of \(F(0)\) allows modeling various phenomena:

- Population modeling: starting with an initial population \(F(0)\), multiplying by growth
rate 1.5.
- Financial calculations: initial investment growing by 50% per period.
- Decay or negative processes: negative initial values could model debt or loss.

---

Alternative Forms of the Sequence

While the sequence generated is primarily geometric, certain modifications or
interpretations could produce interesting variants:

2.1. Inclusion of Additive Terms

Suppose we modify the recursive formula:

\[
F(n+1) = 1.5 F(n) + c,
\]

where \(c\) is a constant.

- Implication: The sequence becomes arithmetic-geometric, leading to a different long-
term behavior.
- Solution:
\[
F(n) = (F(0) - \frac{c}{0.5}) \times (1.5)^n + \frac{c}{0.5},
\]
provided \(r \neq 1\).

- Real-world relevance: models with both multiplicative growth and additive effects, e.g.,
population with immigration or emigration.

2.2. Non-Constant Ratios

If the ratio varies with \(n\), such as:

\[
F(n+1) = r(n) \times F(n),



\]

the sequence's behavior becomes more complex, involving non-geometric growth or
decay.

2.3. Different Initial Terms for Different Sequences

By choosing specific initial conditions, the recursive formula can generate sequences that
model:

- Accelerating growth or decay
- Oscillating sequences if combined with sign-alternating rules

---

Applications and Significance

Understanding the sequences generated by such recursive formulas extends beyond pure
mathematics into numerous applications:

- Population Dynamics: Modeling species with constant growth rates.
- Finance: Compound interest calculations where each period's amount depends on the
previous.
- Computer Science: Algorithms with recursive dependencies, such as divide-and-conquer
strategies.
- Physics: Decay processes or exponential amplification.

---

Visualization and Numerical Examples

To better understand the behavior, consider specific initial values:

| Initial Value \(F(0)\) | Sequence (first 5 terms) | Behavior |
|------------------------|------------------------------------------------------------------------|----------------------------------|
| 1 | 1, 1.5, 2.25, 3.375, 5.0625 | Exponential growth |
| 2 | 2, 3, 4.5, 6.75, 10.125 | Faster growth |
| 0 | 0, 0, 0, 0, 0 | Constant zero sequence |
| -1 | -1, -1.5, -2.25, -3.375, -5.0625 | Negative exponential decay |

Graphing these sequences reveals their exponential nature, with the growth or decay rate
dictated by the ratio 1.5.

---



Limitations and Further Considerations

While the recursive relation \(F(n+1) = 1.5 F(n)\) is straightforward, several points merit
attention:

- Initial condition dependence: No unique sequence exists without specifying \(F(0)\).
- Stability: Since \(r > 1\), the sequence diverges unless the initial term is zero.
- Extensions: Real-world phenomena often involve more complex relations, such as non-
linearities, feedback, or stochastic effects.

---

Summary and Final Thoughts

The recursive formula \(F(n + 1) = 1.
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