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 This article discusses the concepts of absolutely and conditionally convergent series, which 

play an important role in mathematical analysis. The relationship between a series and the series 

formed by the absolute values of its terms is examined. A fundamental theorem stating that 

absolute convergence implies convergence is presented and justified using the Cauchy criterion. 

The definitions of absolute and conditional convergence are provided along with illustrative 

examples. In particular, the alternating harmonic series is analyzed as a classical example of a 

conditionally convergent series, and its connection to the Maclaurin expansion of the logarithmic 

function is demonstrated. The results highlight the differences between absolute and conditional 

convergence and their significance in the study of infinite series. 
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Introduction 

 Let us assume that the following series is given: 

(1) 

The terms of this series are real numbers with arbitrary signs. (Such a series is usually called a 

series with arbitrary terms.) 

From the absolute values of the terms of series (1), we construct the series: 

(2) 

Theorem 1 

If series (2) is convergent, then series (1) is also convergent. 



Multidisciplinary and Multidimensional Journal 

ISSN: 2775-5118           Vol.5 No.5  (2026)              I.F. 9.1 

 

86 

Proof: 

Assume that series (2) is convergent.  

Then, according to the Cauchy criterion for convergence of series, for any , 

  

 

It is clear that:  

. 

From these relations, it follows that: 

  da   

Hence, by the Cauchy criterion, series (1) is convergent.► 

Definition 1 

If the series 

 

is convergent, then the series, 

 

is called an absolutely convergent series. 

Example: 

The series 

 

 is absolutely convergent, because 

 

is a p-series (generalized harmonic series) that converges when . 

Definition 2 

If the series 
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is convergent, but the series, 

 

 is divergent, then the series  

 

 is called a conditionally convergent series. 

Example: 

Consider the series: 

 

This is a conditionally convergent series. 

Let Sn denote its partial sum: 

(3) 

It is known that the Maclaurin series expansion of the function    is:  

,  

 

In particular, for x=1: 

 

(4) 

From relations (3) and (4), it follows that: 

 

 

as  . Hence, the given series is convergent. 

At the same time, the series formed by the absolute values of its terms: 
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is the harmonic series, which is known to be divergent. 

Therefore, the given series is conditionally convergent. 

References 

1. Matematik analiz kursidan misol va masalalar to‘plami. 3-qism — A. Sadullayev 

2. Matematik analiz kursidan misol va masalalar to‘plami — A. Sadullayev 

3. Фихтенгольц Г. М. Дифференциал ва интеграл ҳисоб. Т.2. – Тошкент, 1988. 

3. Зорич В. А. Математик анализ. Т.2 – Москва, 2002. 

4. Кудрявцев Л.Д. Математик анализ курси. – Москва, 1983.. 

5. Колмогоров А.Н., Фомин С.В. Функционал анализ асослари. – Москва, 1989. 

6. Бари Н.К. Тригонометрик қаторлар. – Москва, 1961. 

7. Лузин Н.Н. Интеграл ва қаторлар назарияси. – Москва, 1958 

8. Tom M. Apostol – Mathematical Analysis, Addison-Wesley, 1974.  

9. Walter Rudin – Principles of Mathematical Analysis, McGraw-Hill, 1976.  

10. George B. Thomas – Thomas' Calculus, Pearson, 2014.  

11. James Stewart – Calculus: Early Transcendentals, Cengage Learning, 2015.  

12. Richard Courant va Fritz John – Introduction to Calculus and Analysis, Springer, 1999.  

13. Khan Academy – Series and convergence topics (online resource).  

MIT OpenCourseWare – Calculus and Real Analysis lecture notes 


