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Introduction

In the realm of mathematical series, understanding the convergence or divergence of a p-series is
fundamental. P-series are a special class of infinite series defined as:

\[ \sum_{n=1}"{\infty} \frac{1}{n"p}\I]

where \( p\) is a real number. These series are pivotal in analyzing the behavior of various
mathematical functions and in applications across physics, engineering, and computer science.

Today, we will analyze a specific p-series to determine whether it converges or diverges. The series in
question appears as:

\[\sum_{n=1}"{\infty} \frac{1}{n"p} \]

but with given parameters that need clarification. Based on the provided code or text snippet, the
series appears as "155. M8 CO ---- 5 4157. H="T", which seems to be a misinterpretation or a
typographical error.

Given the context, and assuming the intended series is a standard p-series with a specific exponent \(

p \), our goal is to understand the criteria for convergence of p-series and then apply these criteria to
the given series.

Understanding P-Series and Their Convergence
What is a P-Series?

A p-series is an infinite series of the form:
\[\sum_{n=1}"{\infty} \frac{1}{n"p} \]
where:

-\('n\) is a positive integer.
-\( p\) is a real number parameter.

The behavior of a p-series—whether it converges or diverges—depends critically on the value of \( p
\).

Convergence Criteria for P-Series



A well-established result in analysis states:

-If\(p > 1)), the p-series converges.
-If\( p \leq 1), the p-series diverges.

This is a fundamental theorem in series analysis, often proved using the Integral Test or Comparison
Test.

Applying Convergence Tests to the Given Series

Given the original series, let's consider the potential scenarios:

Scenario 1: The Series is a Standard P-Series

Suppose the series is:

\[ \sum_{n=1}"{\infty} \frac{1}{n~{p}} \]

and the value of \( p\) is specified or can be deduced from the code snippet provided.
Scenario 2: The Series Has a Specific Exponent

Suppose the series is:

\[ \sum_{n=1}"{\infty} \frac{1}{n"{p}} \quad \text{where} \quad p = 1.55\]

This is an educated assumption given the initial "155" in the text, which could be referencing the
value 1.55.

Determining Convergence Based on \( p\)

Case 1: \(p = 1.55))

Since \( p = 1.55 > 1), the p-series converges according to the convergence criterion.
Case 2: Other Values of \( p \)

-If\( p\leq 1), the series diverges.
-If\(p > 1)), the series converges.

Mathematical Justification
Using the Integral Test

The Integral Test states that, for a positive, decreasing function \( f(n) \), the series \(



\sum_{n=1}"{\infty} f(n)\) converges if and only if the integral

\[\int_{1}~{\infty} f(x) \, dx \]

converges.

Applying this to \( f(n) = \frac{1}{n"~{p}} \):

\[\int_{1}~{\infty} \frac{1}{x~{p}} \, dx = \left[ \frac{x~ {1 - p} }{1 - p} \right]_1" {\infty} \]

-For\(p>1\),\(1-p<0\),so\(x*{1-p}\to0)\) as\(x\to\infty\), making the integral converge.
- For\( p\leq 1\), the integral diverges.

Conclusion: The Series Converges for \( p > 1), Diverges for \( p \leq 1 ).

Practical Example

Suppose the series in question is:

\[ \sum_{n=1}"{\infty} \frac{1}{n"{1.55}} \]

Given that \( p = 1.55), which is greater than 1, the series converges.

Implication: The tail of the series diminishes sufficiently fast, ensuring the sum approaches a finite
value.

Significance of the Convergence of P-Series
Understanding whether a p-series converges has several practical implications:

- Mathematical Analysis: Helps in evaluating the behavior of functions and series expansions.

- Numerical Methods: Ensures the stability and accuracy of series approximations.

- Physics & Engineering: Models phenomena where decay or damping follows power-law behaviors.
- Computer Science: Analyzes algorithms with complexity bounds involving series.

Additional Tests for Series Convergence

While the p-series convergence criterion is straightforward, other tests are useful for more complex
series:

- Comparison Test: Comparing with a known convergent or divergent series.
- Limit Comparison Test: For series with similar terms.

- Ratio Test: Useful when terms involve factorials or exponential functions.

- Root Test: Effective for series with nth roots.



Summary

| Series Type | Convergence Criterion | Application to Our Series |

| P-Series \(\sum 1/n"p\) | Converges if \( p > 1\); diverges if\( p\leq 1 \) | If \( p = 1.55),
converges |

| General Series Tests | Use comparison, ratio, root tests as needed | For more complex series, apply
appropriate test |

Final Remarks

Based on the fundamental properties of p-series and the typical interpretation of the provided code
snippet, the series likely converges if the exponent \( p \) exceeds 1. If the series in question is:

\[\sum_{n=1}"~{\infty} \frac{1}{n~{1.55}} \]
then, it converges because \( 1.55 > 1\).

Always verify the specific value of \( p \) when analyzing series, as the convergence behavior is highly
sensitive to this parameter.

Additional Resources

- Textbooks: "Introduction to Analysis" by Bartle and Sherbert
- Online Resources: Khan Academy's Series and Sequences lessons
- Mathematical Tools: WolframAlpha, MATLAB, or Python (SymPy) for series convergence testing

Conclusion

In conclusion, the convergence of a p-series hinges on the value of \( p \). Recognizing the critical
threshold at \( p=1) allows mathematicians and students alike to quickly determine the nature of the
series. When analyzing a series with an unknown exponent, always check if \( p > 1) to establish
convergence, and utilize the appropriate tests for more complex series.

Note: If the original series intended by the user was different or contained specific parameters, please
provide clarification for a more tailored analysis.



Frequently Asked Questions

Does the P-series Z 1/n"p converge when p = 5?

Yes, the P-series 2 1/n”p converges for p > 1. Since p = 5, the series converges.

What is the general criterion for the convergence of a P-
series?

A P-series 2 1/n”"p converges if and only if p > 1 and diverges otherwise.

Given the series Z 1/n"5, is it absolutely convergent?

Yes, since p =5 > 1, the series 2 1/n"5 is absolutely convergent.

How can the convergence of the series Z 1/n”p be tested?

It can be tested using the p-series test, which states that the series converges if p > 1 and diverges if
p =<1

Is the series Z 1/n”5 an example of a convergent p-series?

Yes, it is a classic example of a convergent p-series because p =5 > 1.

What happens if p equals 1 in the p-series Z 1/n"p?

The series Z 1/n diverges (harmonic series), so it does not converge when p = 1.

Can the convergence of the series Z 1/n"p be determined
using the integral test?

Yes, applying the integral test confirms that Z 1/n”p converges if the integral of 1/x”p from 1 to
infinity converges, which occurs when p > 1.

Given the series Z 1/n"5, is it conditionally or absolutely
convergent?

It is absolutely convergent because all terms are positive and the series converges forp =5 > 1.

Additional Resources

State Whether The Given P-series Converges is an essential topic in the study of infinite series and
mathematical analysis. Understanding the convergence or divergence of p-series is fundamental in
calculus, as it provides foundational insights into how infinite sums behave, especially when dealing
with power functions and their series representations. This article aims to thoroughly analyze the



specific p-series in question, explore the criteria for convergence, and provide a detailed explanation
of the methods used to determine the behavior of such series.

Introduction to P-Series

A p-series is a type of infinite series expressed as:

\[\sum_{n=1}"{\infty} \frac{1}{n"p} \]

where \(p\) is a real number. These series are among the most studied in mathematical analysis
because their convergence properties are well-characterized and serve as foundational examples for
understanding more complex series.

Key characteristics of p-series:

-When \( p > 1), the series converges.

-When \( p\leq 1), the series diverges.

- The convergence depends critically on the value of \( p \).

This simple yet powerful criterion allows mathematicians and students alike to quickly assess the
convergence of a broad class of series.

Understanding the Specific Series: M8 CO ---- 5 4157.
H=\"T

Given the provided series notation, it appears to be a typographical or encoding error. For meaningful
analysis, let's interpret the series as a typical p-series:

\[\sum_{n=1}"{\infty} \frac{1}{n"p}\]

and analyze its convergence based on the value of \( p \). If the original notation refers to a specific \(

p \)-value or a particular series, please clarify; otherwise, this general form remains the basis of our
discussion.

Criteria for Convergence of P-Series

The convergence of p-series is well-understood through the p-series test:



The p-Series Test

Theorem:
The series \( \sum_{n=1}"{\infty} \frac{1}{n"p} \) converges if and only if \( p > 1 ).

Proof Sketch:
The proof involves the integral test, comparing the series to the improper integral:

\[\int_{1}~{\infty} \frac{1}{x"p} \, dx \]
-1f\(p\neq 1\):
\[\int_{1}"~{\infty} \frac{1}{x"p} \, dx = \left[ \frac{x"~ {1 - p}}{1 - p} \right] {1}~ {\infty} \]

-For\(p>1\):
-\M(1-p<0\),so\(x*{1-p}\to0)\)as\(x\to\infty\).
- The integral converges to a finite value.

- Therefore, the series converges.

-For\(p\leg 1\):

- The integral diverges.

- The series diverges.

Summary Table:

| Value of \( p \) | Series Behavior | Explanation |

|\( p>1\)| Converges | Integral converges; series converges |
| \( p\leq 1) | Diverges | Integral diverges; series diverges |

Applying the Criteria to the Given Series

Assuming that the series in question is of the form:

\[\sum_{n=1}"{\infty} \frac{1}{n"p} \I

and identifying the specific value of \( p \), we can determine the convergence.
Casel:\(p>1)\)

- The series converges.

- The sum approaches a finite limit.

- Useful in various applications, such as in defining the Riemann zeta function \( \zeta(p) \).

Case 2:\(p\leg 1))

- The series diverges.
- The partial sums tend to infinity as \( n \to \infty \).



Example: Analyzing a Specific Series

Suppose the series in question is:

\[ \sum_{n=1}"{\infty} \frac{1}{n~{2}} \]
which corresponds to \( p=2\).

Analysis:

- Since \( p=2 > 1), the series converges.
- Its sum is known:

\[\sum_{n=1}"{\infty} \frac{1}{n"~{2}} = \frac{\pi~{2}}{6} \]
Implication:

- The series converges absolutely.
- It converges quite rapidly due to the quadratic decay in the terms.

Methods to Confirm Convergence or Divergence

While the p-series test offers a straightforward criterion, several other methods can be employed to
confirm convergence or divergence:

1. Integral Test

- Comparing the series with the integral:
\[\int_{1}~{\infty} \frac{1}{x"~{p}} \, dx ]

- As shown, this confirms the p-series behavior.
2. Comparison Test

- Comparing with a known convergent or divergent series.
- For example, if \( 0 \leq a_n\leg b_n\) and \(\sum b_n\) converges, then \( \sum a_n) converges.

3. Limit Comparison Test

- Use when series are similar but not identical.
- Compute:



\[ \lim_{n \to \infty} \frac{a_n}{b _n}\]
- If the limit is finite and positive, both series share the same convergence behavior.
4. Cauchy Condensation Test

- Particularly useful for series with decreasing positive terms.

Features and Pros/Cons of P-Series Analysis

Features:

- Simplicity: The convergence criterion depends solely on the exponent \( p \).
- Broad applicability: Many series can be reduced or compared to p-series.
- Connection to important functions: The Riemann zeta function, for example, is defined via p-series.

Pros:

- Clear and easy to remember criterion.
- Strong theoretical foundation via integral comparison.
- Useful for both convergence and divergence proofs.

Cons:

- Limited to series of the form \( 1/n”p \); more complex series require advanced tests.
- Does not provide the sum for divergent series.
- Not suitable for series with oscillatory terms or non-monotonic sequences.

Conclusion

In conclusion, the convergence of the p-series \( \sum_{n=1}"{\infty} \frac{1}{n”"p} \) hinges
entirely on the value of \( p\). When \( p > 1), the series converges, and when \( p\leq 1), it
diverges. This straightforward yet powerful result is a cornerstone in analysis, providing essential
insights into the behavior of infinite series.

For the specific series in question, if the original notation refers to a particular \( p \)-value, applying
the p-series test directly will yield the answer. Always consider verifying convergence through
multiple methods, especially when dealing with more complex series or when the series does not fit
the standard p-series form exactly.

Final Note:
Understanding the nature of these series not only deepens your grasp of calculus but also equips you



with tools to analyze convergence in more advanced mathematical contexts, such as in series
expansions, Fourier analysis, and number theory.

If you provide a clearer or corrected version of the initial series notation, a more precise and tailored
analysis can be conducted.
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