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Abstract 
This paper aims at solving a binary quadratic Diophantine equation involving odd powers of 23 represented 
by 3x2 + 11y2 = 232k+1. The method employed to solve the given equation is applying the concept of 
divisibility. 
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Introduction 
Diophantine equations, one of the areas of number 
theory, occupy a pivotal role in the realm of 
mathematics and have a wealth of historical 
significance. It is well-known that Diophantine 
equations are rich in variety. Particularly, finding 
integer solutions to homogeneous and non-
homogeneous quadratic equations with two or more 
unknowns [1-11] kindled interest among 
mathematicians and is still a topic of current 
research. In this context, while collecting problems 
on the same, the article presented in [12] was noticed 
and the authors have used the modulus-amplitude 
form of complex number. In this paper, an attempt 
has been made to solve a binary quadratic 
Diophantine equation involving odd powers of 23 
represented by 3x2+11y2=232k+1 in an elegant way. 
The method employed to solve the given equation 
is applying the concept of divisibility. 
 

Technical Procedure 
The binary quadratic Diophantine equation to be 
solved is 

1k222 23y11x3 +=+   (1) 
Taking 

Yy,Xx 22 ==   (2) 
 
In (1), it is written as 

1k223Y11X3 +=+   (3) 
 
Rewrite (3) as 
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Now, observe the following pattern: 

International Journal of Research 
in Academic World 

Received: 20/June/2024  IJRAW: 2024; 3(7):196-198  Accepted: 24/July/2024 

Impact Factor (SJIF): 6.092  E-ISSN: 2583-1615 



 

< 197 > 

https://academicjournal.ijraw.com IJRAW 

,2
3

23*322145447*323

,2
3

23*324055*323

,2
3
23*327*323

5
5

3
3

+







=+=

+







=+=

+



=+=

 
 
And so on. Thus, by induction, we have 
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Using (5) in (4), we get 
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  (6) 
Let 

t3Y22 =−  
 
From the above equation we obtain 
 

2
tt1Y −−=

 
Taking 

s2t =  
In the above equation, we have 
 

s31Y −=   (7) 
 
Substituting (7) in (6), it is obtained that 
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For any given value of k , it is possible to choose s  
such that the R.H.S. of (7) and (8) are perfect 
squares. Taking the square-root, one obtains the 
corresponding integer values of y,x  satisfying (1). 
A few examples are presented below: 
 
Example 1 
 

1y,2x0s,0k ±=±=⇒==  
 
Example 2 
 

25y,42x208s
23y,46x176s,1k
±=±=⇒−=
±=±=⇒−==

 

Example 3 
 

529y,1058x93280s,2k ±=±=⇒−==  
 
Conclusion 
In this paper, the non-homogeneous quadratic 
Diophantine equation with two unknowns given by 
3x2+11y2=232k+1 has been studied for obtaining its 
non-zero integer solutions. We have employed the 
fundamental concept in number theory, namely, the 
fabulous division algorithm to obtain the required 
integer solutions for the considered quadratic 
equation. The above concept can be applied to 
solve similar equations. 
 
References 
1. L.J. Mordell, Diophantine equations, Academic 

press, New York, 1969. 
2. Diophantine Equations. By L. J. Mordell. Pp. 

312. 1969. 90s. (Academic Press, London 
&amp; New York.) | The Mathematical Gazette 
| Cambridge Core 

3. L.E. Dickson, History of Theory of Numbers, 
Vol.2, Chelsea Publishing Company, New 
York, 
1952.https://archive.org/details/historyoftheory
o01dick/page/n1/mode/2up 

4. M.A. Gopalan, S. Vidhyalakshmi and T.R. 
Usharani, Integral Points on the Non-
homogeneous Cone 

02z4x8xy4z2 2 =+−++ , Global Journal of 
Mathematics and Mathematical Sciences, Vol. 
2(1), Pp. 61-67, 2012. 

5. https://www.ripublication.com/Volume/gjmmsv
2n1.htm 

6. M.A. Gopalan, S. Vidhyalakshmi and N. 
Thiruniraiselvi, A study on the hyperbola 

318 22 −= xy , International Journal of Latest 
Research in Science and Technology, 2013. 
2(1):454-456.  

7. https://www.mnkjournals.com/journal/ijlrst/Arti
cle.php?paper_id=10114 

8. M.A. Gopalan, S. Vidhyalakshmi and N. 
Thiruniraiselvi, Observations on the ternary 

quadratic Diophantine equation
222 509 zyx =+ , 

International Journal of Applied Research. 
2015; 1(2):51-53. 

9. https://www.allresearchjournal.com/archives/20
15/vol1issue2/PartB/60.1-590.pdf 

10. M.A. Gopalan, S. Vidhyalakshmi and N. 
Thiruniraiselvi, Observations on the 

cone
222 )1( yaaaxz −+= , International Journal 

https://academicjournal.ijraw.com/


 

< 198 > 

https://academicjournal.ijraw.com IJRAW 

of Multidisciplinary Research and 
Development, Vol.2 (9), Pp.304-305, Sep-2015.  

11. https://www.allsubjectjournal.com/assets/archiv
es/2015/vol2issue9/164.pdf 

12. N. Thiruniraiselvi, M.A. Gopalan. On the 

equations 2211 22 += xy , Academic Journal of 
Applied Mathematical Sciences. 2020; 6(7):85-
92. 

13. https://arpgweb.com/pdf-files/ajams6(7)85-
92.pdf 

14. M.A. Gopalan, S. Vidhyalakshmi and N. 
Thiruniraiselvi. A Study on Special 

Homogeneous Cone
222 yx24z += , 

Vidyabharati. International Interdisciplinary 
Research Journal, (Special Issue on 
“Recent Research Trends in Management, 
Science and Technology”-Part-3, pdf page-
330):1203-1208, 2021. 

15. https://www.viirj.org/specialissues/SP10/Part%
203.pdf 

16. M.A. Gopalan, S. Vidhyalakshmi and N. 
Thiruniraiselvi, On the Homogeneous Ternary 
Quadratic Diophantine 

Equation
222 z341y5x6 =+ , Vidyabharati 

International Interdisciplinary Research 
Journal, (Special Issue on 
“Recent Research Trends in Management, 
Science and Technology”-Part-4, pdf page-
318), Pg: 1612-1617, 2021.  

17. https://www.viirj.org/specialissues/SP10/Part%
204.pdf 

18. Dr. N Thiruniraiselvi, Dr. MA Gopalan, G 
Selvarathi, On the Positive Pell 

Equation 1814 22 += xy , International Journal 
of Advanced Multidisciplinary Research and 
Studies. 2022; 2(3):241-243.  

19. https://www.multiresearchjournal.com/arclist/li
st-2022.2.3/id-239 

20. M.A. Gopalan, S. Vidhyalakshmi and N. 
Thiruniraiselvi, A class of new solutions in 
integers to Ternary Quadratic Diophantine 

Equation
222 z564y2x2xy23)yx(12 =+++−+

, International Journal of Research Publication 
and Reviews. 2024; 5(5):3224-3226. 

21. https://www.ijrpr.com/current_issues.php 
22. J. Lopez-Bonilla, R. Sivaraman. On Solving a 

Quadratic Diophantine Equation Involving Odd 
Powers of 17, Indian Journal of Advanced 
Mathematics. 2024; 4(1):1-3. 
DOI:10.54105/ijam.A1165.04010424. 

https://academicjournal.ijraw.com/

