A n=a n-1+n And A 1=4 List The First Four
Terms

A_n=a_n-1+n And A_1=4 List The First Four Terms is a fundamental statement that introduces a
specific recursive sequence. Sequences like these are essential in various fields of mathematics and
computer science, offering insights into how numbers evolve based on previous terms. Understanding
how to derive the first few terms of such a sequence not only helps in grasping its structure but also
lays the groundwork for more complex analysis. In this article, we will explore the recursive sequence
defined by A n = A {n-1} + n with the initial term A_1 = 4, analyze how to list its first four terms, and
discuss its properties, applications, and methods for generalizing such sequences.

Understanding the Recursive Sequence

What is a Recursive Sequence?

A recursive sequence is a sequence of numbers where each term is defined in terms of one or more
previous terms. Instead of explicitly stating the value of each term, the sequence relies on a
recurrence relation, which provides a formula connecting each term to its predecessor(s). This
approach is particularly useful when the pattern of the sequence is driven by incremental or
accumulative processes.

The Given Sequence: A n=A {n-1} + nwithA 1=4

The sequence in question is defined by:
- The initial term: A 1 =4
- The recursive relation: A .n=A {n-1} + nforn =2

This means:

-Tofind A 2, weadd2to A 1.
-To find A_3, we add 3to A 2.
- And so forth.

Calculating the First Four Terms

Step-by-Step Calculation
Let's break down how the first four terms are derived:
1. First Term (A_1): Given directly as 4.

2. Second Term (A _2): Using the recurrence relation:
-A2=A1+2



-A2=4+2=6

3. Third Term (A_3):
-A3=A2+3
-A3=6+3=9

4. Fourth Term (A_4):
-A4d=A3+4
-A4=9+4=13

List of the first four terms:

“Al=4
“A2=6
“A3=09
“A4=13

Summary Table

| Term | Calculation | Result |
— R

| A_1| N/A (initial term) | 4 |
|A2|4+2|6]
|A3|6+3]9]
|A4]|9+4]13]

Analyzing the Pattern and Formula

Deriving a Closed-Form Expression

While recursive definitions are straightforward, finding an explicit formula for A_n can be more
efficient, especially for larger n. Let's analyze the pattern step-by-step:

- Starting from A_1 = 4.
-A2=A1+2
-A3=A2+3=A1+2+3
-A4=A3+4=A1+2+3+4

In general, for n = 2:
An=A1+(2+3+..+n)

Since A 1 = 4, and the sum from 2 to n is the sum of integers from 2 to n, we can write:
An=4+73% {k=2}"nk

The sum of integers from 1 to n is known:
Z {k=1}"nk =n(n+1)/2

Therefore:
2 {k=2}"nk=2 {k=1}"nk-1=[n(n+1)/2]-1



Putting it all together:
An=4+[n(n+1)/2-1]1 =4+ n(n+1)/2-1 = (n(n+1)/2) + 3

So, the explicit formula for the sequence is:
A n=(n(n+1))/2 + 3

Properties of the Sequence

Growth Rate

The sequence grows quadratically, as indicated by the n(n+1)/2 term, which dominates the
sequence's behavior for large n. The +3 shifts the sequence upward but does not affect the growth
rate.

Sequence Values for Larger n

Using the explicit formula, you can quickly compute any term:
- For n=5:

A5=(5x6)2+3=15+3=18

- For n=6:

A6=(6x7)2+3=21+3=24

Applications and Significance of Such Sequences

Mathematical Analysis

Sequences like this are fundamental in combinatorics, number theory, and algebra. They model
cumulative processes, such as summing incremental steps or calculating total resources over time.

Computer Science and Algorithms

Recursive sequences often underpin algorithms, especially those involving cumulative calculations,
dynamic programming, or iterative processes.

Real-World Examples

- Summing incremental costs or profits over periods.
- Modeling accumulative growth in populations or investments.
- Analyzing step-by-step processes where each step depends on the previous one plus an increment.



Generalization and Variations

Changing the Initial Term

If the initial term A_1 is different, the explicit formula adjusts accordingly. For example, if A 1 = ¢,
then:
An=c+ 2 {k=2}"nk=c+[n(n+1)/2-1]

Altering the Recursive Relation

Sequences can be modified by changing the recurrence relation. For instance:
-A n=A {n-1} + 2n (doubling the increment)
-A n=A _{n-1} + n™2 (quadratic increments)

These variations lead to different growth behaviors and applications.

Conclusion

Understanding the sequence defined by A n = A {n-1} + n with A 1 = 4 provides valuable insight
into recursive and arithmetic sequences. By calculating the first four terms—4, 6, 9, and 13—we see a
clear pattern of incremental addition, which can be summarized by the explicit formula A n =
n(n+1)/2 + 3. This formula simplifies computations for large n and helps analyze the growth rate and
properties of the sequence. Whether used in mathematical modeling, algorithm design, or real-world
problem-solving, such sequences are foundational tools that demonstrate the power of recursive
definitions and their explicit solutions.

Frequently Asked Questions

What is the recursive formula given for the sequence?

The recursive formulais A n = A {n-1} + n.

What is the initial term of the sequence?

The initial term is A 1 = 4.

How do you find the second term A_2?
CalculateA2=A1+2=4+2=6.

What is the third term A_3 in the sequence?
CalculateA3=A2+3=6+3=09,



What is the value of the fourth term A 4?

CalculateA4=A3+4=9+4=13.

Can the sequence be expressed explicitly without recursion?

Yes, by summing the initial term and the natural numbers: An=4 + (1 +2 + ... + n).

What is the explicit formula for A_n?

Since the sum of the first n natural numbers is n(n+1)/2, A_n = 4 + n(n+1)/2.

What are the first four terms of the sequence?
They are 4, 6, 9, and 13.

How does the sequence grow as n increases?

It grows quadratically, approximately following the n(n+1)/2 pattern added to 4.

What is the general pattern of the sequence?

Each term increases by an incrementally larger number, following the recursive addition of n to the
previous term.

Additional Resources
A n=a_n-1+n And A_1=4 List The First Four Terms

In the realm of mathematics, sequences serve as foundational constructs that help us understand
patterns, relationships, and structures across various disciplines. Among these, recursive
sequences—where each term is defined in relation to its predecessor—are particularly intriguing due
to their iterative nature and the insights they offer into dynamic systems. Today, we delve into one
such sequence characterized by the recurrence relation:

An=A{n1} +n
with the initial term:

Al=4

Our goal is to understand this sequence thoroughly, explore its first few terms, and uncover the
mathematical principles underlying its formation. This exploration not only enhances our grasp of
recursive sequences but also demonstrates how simple rules can generate complex and predictable
patterns.



Understanding the Sequence: Recursion and Initial
Conditions

What Is a Recursive Sequence?

A recursive sequence is a sequence of numbers where each term is defined based on previous terms.
Instead of explicitly stating each term, the sequence provides a rule that links one term to the ones
preceding it. This approach simplifies the process of generating sequence values, especially when
dealing with large or complex sequences.

In our case, the sequence is defined as:

-An=A{n1}+n

with the initial value:

-A1l=4

This means that to find any term beyond the first, we add the current position number, n, to the
previous term, A_{n-1}.

Initial Condition: The Starting Point

The initial term, A 1 = 4, sets the foundation for the sequence. Without this starting point, the
recurrence relation cannot generate subsequent terms. The choice of 4 is arbitrary but crucial, as it
influences all subsequent calculations and the sequence's overall pattern.

Calculating the First Four Terms

To better understand how the sequence unfolds, let's compute the first four terms step-by-step,
applying the recursive rule.

Term1l: A 1

-Given:A1=4

This is our starting point.



Term 2: A 2

- Using the relation: A2 =A 1+ 2

- Calculation: A2=4+2=6

Term 3: A 3

- Using the relation: A 3=A 2 + 3

- Calculation:A3=6+3=9

Term4: A 4

- Using the relation: A 4 =A 3 + 4
- Calculation: A 4 =9+ 4 =13

Summary of the first four terms:

“Al=4
-A2=6
-A3=09
“A4=13

This sequence begins as 4, 6, 9, 13, illustrating how each term increases by an incrementally larger
amount—specifically, the current index value n.

Deriving a Closed-Form Expression

While recursive definitions are straightforward, they can become cumbersome for large n. To facilitate
easier computation and analysis, mathematicians often seek a closed-form expression—an explicit
formula that directly computes the nth term without recursion.

Step-by-Step Derivation

Given the recurrence:

An=A{n1}+n, withA 1l=4



We can expand this relation step by step:
-A2=A1+2=4+2
-A3=A2+3=(4+2)+3=4+2+3
-A4=A3+4=(4+2+3)+4=4+2+3+4
In general, for n > 1:

An=A1l+(Q2+3+4+..+n)

Notice that the terms added after A_1 are the sum of integers from 2 up to n.

Expressing the Sum

The sum of integers from 2 to n can be written as:

\[
\sum_{k=2}"nk
\]

which can be simplified using the formula for the sum of the first n natural numbers:

\[
\sum_{k=1}"nk = \frac{n(n+1)}{2}
\]

Therefore,

\[
\sum_{k=2}"nk = \frac{n(n+1)}{2} -1
\]

(we subtract 1 because the sum from 1 to n includes the 1, which we exclude).

Final Closed-Form Formula

Putting it all together:

\[
A n=A1+\left(\frac{n(n+1)}{2} - 1\right)
\]

Since A 1 = 4, we get:
\[

A_n =4 +\frac{n(n+1)}{2} - 1 = 3 + \frac{n(n+1)}{2}
\]



Thus, the explicit formula for the sequence is:

\[

\boxed{

A n =\frac{n(n+1)}{2} + 3
}

\]

This formula allows direct computation of any term in the sequence without iterative calculations.

Analyzing the Sequence: Properties and Patterns

Growth Rate of the Sequence

The closed-form expression reveals that A n grows approximately as n”2/2, indicating quadratic
growth. As n increases, the sequence's terms become significantly larger, roughly doubling every
time n doubles. This behavior is typical for sequences involving the sum of natural numbers, which
inherently grow quadratically.

Sequence Values for Larger n

Let's compute a few more terms using the explicit formula:

- For n=5;

\[

A 5 =\frac{5 \times 6} {2} + 3 =\frac{30}{2} +3=15+3 =18
\]

- For n=6:

\[

A 6 = \frac{6 \times 7}{2} + 3 =\frac{42}{2} +3=21+3 =24
\]

- For n=10:

\[

A {10} =\frac{10 \times 11}{2} + 3 =55+ 3 =58

\]

This demonstrates the rapid increase consistent with quadratic growth.



Applications and Implications

Sequences like this are not merely theoretical constructs; they find applications in fields such as
combinatorics, computer science, and physics. For example:

- Summation problems: Calculating total resources accumulated over discrete steps.
- Algorithm analysis: Understanding the growth of recursive algorithms.
- Physics: Modeling cumulative effects over time or steps.

The explicit formula simplifies these calculations, enabling quick estimations and analyses.

Conclusion: The Power of Recursive and Closed-Form
Sequences

The sequence defined by A n = A_{n-1} + n with A_1 = 4 exemplifies how simple recursive rules
generate predictable, quadratic growth patterns. Starting from a straightforward initial condition,
iteratively adding the index number n results in a sequence that can be elegantly expressed through
a closed-form formula:

\[
A n=\frac{n(n+1)}{2} + 3
\]

Understanding this sequence underscores the importance of recursion and explicit formulas in
mathematical analysis. Recursive relations provide a natural way to define sequences, especially
when each subsequent term depends on the previous one. Conversely, deriving a closed-form
expression facilitates direct computation, deeper insight, and broader applications.

In practical terms, this sequence illustrates the beauty of mathematical structures—how a simple rule
can lead to complex, yet predictable, patterns. Whether used in academic research, coding
algorithms, or solving real-world problems, sequences like these exemplify the elegance and utility of
mathematical thinking.

In essence, exploring the sequence A n=a_{n-1}+n with A 1=4 offers a window into the fundamental

principles of recursive sequences, showcasing their growth, properties, and the power of explicit
formulas in simplifying complex calculations.
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