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Abstract— With the help of this article, the author is introducing new generalizations of a very popular inequality that we call 

Nesbitt’s inequality. For obtaining new generalizations, there is a use of another inequality called Jensen’s Inequality for convex 

functions, which is directly linked with derivatives of a function. There is a need for essential calculus and a better 

understanding of the proofs.  
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1. Introduction  

The Nesbitt’s Inequality says that if  and are positive and real quantities then  

 
This inequality was first published as a problem in 1903 [1]. We have many proofs for this 

inequality one can go through Wikipedia for it. Here, we are providing a proof using Jensen’s 

Inequality. So, first we are looking for this inequality. The Jensen’s Inequality was first 

published in 1906 authored by Danish mathematician Johan Jensen [2][3][4]. This inequality 

states that  

If  is convex for  and  then, 

 
 Now, we can come back on proof of Nesbitt’s inequality. So, 

 
Let  then, 

 
Now, consider a function  

 
Then we can say its convex in nature for all t belongs to natural number. So, here with using Jensen’s Inequality for three 

variables we can say that 
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Hence proof. 

This paper contains some sections and sub sections. The paper begins with abstract and keywords there is abstract author tried to 

express the nature of his work and what’s the meaning of this work respectively then I. Introduction here author tried to 

introduce Nesbitt’s inequality with what is it and also provide the possible proof using Jensen’s inequality for that he also 

expressed Jensen’s inequality for convex function. II. Related work here also mention some of the work that relates with the 

generalizations of Nesbitt’s inequality and its applications. III. Generalizations and their proofs. In this section using Jensen’s 

inequality author first prove some theorems for three variables and then also extend both of them for n numbers of variables. IV 

Conclusion and further scope. There is equal space for further more generalizations to this inequality using some other 

methodology or steps and there is a need to found some applications to the generalized inequality. Author is leaving this on 

readers to encourage for developing their own generalizations and applications respectively. In the last there are references 

devoted for the word directly used here from there.      

 

2. Related Work  

Time to time mathematicians and researchers provide their own generalizations to this inequality for now we can take as an 

exam the paper of Fuhua Wei and Shanhe Wu entitled “Generalizations and analogues of the Nesbitt’s inequality” similar kind 

of paper was also published by Daiyuan Zhang entitled “New Inequalities and applications”. 

3. Main Result 

Using below theorems we are introducing generalizations to Nesbitt’s Inequality.  

Theorem 1.  If  and then, 

 

Proof 

Suppose a function  then we can say that  is convex under the given range then 

for some , Jensen’s Inequality says 

 

 

 

If we put  then we can easily obtain Nesbitt inequality. 

 

 

Theorem 2. If  and  then, 
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Proof 

Suppose a function  for all  then we can say that  is convex under the given 

range for some , Jensen’s Inequality says 

 

 

 

 

If we put  then we can easily obtain Nesbitt inequality. 

 

 

Generalizations for n number of variables 

Theorem 3. If for   and then, 

 

Where,  

Proof 

Suppose a function  then we can say that  is convex under  then for some 

, Jensen’s Inequality says 

 

 

 

 

 

If then, 
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Theorem 4. If for   and then, 

 

Where,  

Proof 

Suppose a function   for all  then we can say that  is convex under  then 

for some , Jensen’s Inequality says 

 

 

 

 

If then, 

 

 

. 

 

4. Conclusion and Future Scope  

The purpose of this article was to established two new generalizations of Nesbitt’s inequality. To establish generalizations to some 

inequality is off course is not a new idea but yet it’s one of the powerful ideas there are many generalizations to it but anywhere I 

wouldn’t able to found a generalization contains logarithmic function other than algebraic with theorem 1
st
 and 3

rd
 this is 

established now. Inequality 2
nd

 and 4
th
 are also good in some manner but there is a limitation of paper p that should be smaller 

than 1 so, there is a possibility to extend them for some other indices respectively. Other than it there is scope for finding 

applications to the generalizations as mentioned in the paper. 

 

Data Availability 

None 

 

Conflict of Interest 

The authors declare that they do not have any conflict of interest. 

 

Funding Source 

None 

 

Acknowledgements 

Author is thankful to his parents Dr. Lokesh Prakash and Mrs. Seema Prakash for their faith in him that helps to follow his 

passion in the field of Mathematics, Science and Poetry. 

 



Int. J. Sci. Res. in Mathematical and Statistical Sciences                                                                          Vol.10, Issue.2, Apr 2023   

© 2023, IJSRMSS All Rights Reserved                                                                                                                                          37 

References  

[1]. Nesbitt, A.M., Problem 15114, Educational Times, 55, 1902. 

[2]. Jensen, J. L. W. V.  "Sur les fonctions convexes et les inégalités entre les valeurs moyennes". Acta Mathematica. Vol. 30 issue 1: pp. 

175–193, 1906.  
[3]. Bakula, M.K., Nikodem, K.: Converse Jensen inequality for strongly convex set-valued maps. J. Math. Inequal. Vol. 12 issue 2, pp 545–550 

2018. 

[4]. Lu, G.: “New refinements of Jensen’s inequality and entropy upper bounds.” J. Math. Inequal. Vol. 12 issue 2, pp 403–421, 2018. 

 

 

AUTHORS PROFILE  

Mr. Toyesh Prakash Sharma born 18
th

 April 2004 he has been interested in science, mathematics and 

literature since high school. He passed out from St. C.F. Andrews School, Agra. In standard 11, he began 

doing research in the field of mathematics and has contributed articles to different journals and magazines 

such as Mathematical Gazette, Crux Mathematicorum, Parabola, AMJ, ISROSET, SSMJ, Pentagon, 

Octagon, La Gaceta de la RSME, At Right Angle, Fibonacci Quarterly, Mathematical Reflections, Irish 

Mathematical Society, Indian Mathematical Society, Mathematical Student etc. He has also written two 

books for high school students namely “Problems on Trigonometry” and “Problems on Surds” one can 

access them through research gate. Currently he is doing his under graduation in the field of Physics and 

Mathematics from Agra College, Agra, India. His personal address is B-509, Kalindi Vihar, Agra, India. 

Email: - toyeshprakash@gmail.com  

 
 

https://en.wikipedia.org/wiki/Johan_Jensen_(mathematician)
https://zenodo.org/record/2371297
https://en.wikipedia.org/wiki/Acta_Mathematica


    

 

 
Submit your manuscripts at 

www.isroset.org 
email: support@isroset.org 

 

 

 
 

 
   

Call for Papers:  

Authors are cordially invited to submit their original research papers, based on theoretical or experimental works for 

publication in the journal. 

All submissions:                                                                                                                          

- must be original 

- must be previously unpublished research results 

- must be experimental or theoretical 

- must be in the journal's prescribed Word template 

- and will be peer-reviewed 

- may not be considered for publication elsewhere at any time during the review period 

https://www.isroset.org/
https://www.isroset.org/journals.php
https://www.isroset.org/journal/IJMSRP/index.php
https://www.ijsrnsc.org/
https://www.isroset.org/journals.php
https://www.isroset.org/journal/IJSRBS/index.php
https://www.isroset.org/journal/IJSRCS/index.php
https://www.isroset.org/journal/IJSRCSE/index.php
https://www.isroset.org/journal/WAJES/index.php
https://www.isroset.org/journal/JPCM/index.php
https://www.isroset.org/journal/IJSRMSS/index.php
https://www.isroset.org/journal/IJSRMS/index.php
https://www.isroset.org/journal/WAJM/index.php
https://www.isroset.org/journal/IJSRPAS/index.php
https://www.ijcseonline.org/

	5-ISROSET-IJSRMSS-08694
	Last page of Each Paper

