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Abstract 

A search is made for obtaining three non-zero distinct integers a,b,c such that each of the expressions a+b,b and a+2c is a perfect 

square. 
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Introduction 

Number theory, called the Queen of Mathematics, is a broad 

and diverse part of Mathematics that developed from the study 

of the integers. The foundations for Number theory as a 

discipline were laid by the Greek mathematician Pythagoras 

and his disciples (known as Pythagoreans). One of the oldest 

branches of mathematics itself, is the Diophantine equations 

since its origins can be found in texts of the ancient 

Babylonians, Chinese, Egyptians, Greeks and so on [7, 8]. 

Diophantine problems were first introduced by Diophantus of 

Alexandria who studied this topic in the third century AD and 

he was one of the first Mathematicians to introduce symbolism 

to Algebra. The theory of Diophantine equations is a treasure 

house in which the search for many hidden relation and 

properties among numbers form a treasure hunt. In fact, 

Diophantine problems dominated most of the celebrated 

unsolved mathematical problems. Certain Diophantine 

problems come from physical problems or from immediate 

Mathematical generalizations and others come from geometry 

in a variety of ways. Certain Diophantine problems are neither 

trivial nor difficult to analyze [1, 6]. Also one may refer [9, 14]. 

In this communication, we attempt for obtaining three non-

zero distinct integers a,b,c such that each of the expressions 

a+b,b,a+2c is a perfect square. 

 

2. Notations Used 

 nmt ,  - Polygonal number of rank n with size m .  

 nCS  - Centered Square number of rank n.  

 nPr  - Pronic number of rank n  

 nJ  - Jacobsthal number of rank n .  

 nj  - Jacobsthal-Lucas number of rank n . 

 nmCP ,  - Centered Pyramidal Number. 

 rS  - Star number. 

 nKY  - Kynea number of rank n. 

 
r

F
4,4  - Fourth dimensional Figurate number of rank r. 

 nG  - Gnomonic number of rank n. 

 

3. Method of Analysis 

Let cba ,,  be three non-zero distinct integers such that 

2
pba       (1) 

2
2 qca       (2) 

2
rb        (3) 

  

From (1) and (3), we have 

  
22

rpa  Such    (4) 

From (2) and (4), we get 

  
2

222
prq

c


    (5) 

Note that c  is an integer when 

a)  rqp ,,  are all even. 

b) Any two of rqp ,,  are odd and the third one is even. 

 

Choice (a) 
rqp ,, are all even. 

Let RrQqPp 2,2,2     (6) 

Using (6) in (4), (3) and (5) we have the required values of 

cba ,,  to be 

 )
22

(4 RPa     (7) 

 
2

4Rb       (8) 

)
222

(2 PRQc     (9) 

 

Table 1: Numerical examples 
 

P Q R A B C 

1 2 3 -32 36 24 

7 8 1 192 4 32 

6 4 2 128 16 -32 
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Properties 

 .04)1,,1(2)1()1,1(  RCSRRcRbRa  

 ],44),(2)([6 RtRPaRb  represents a nasty number. 

 
QQQcbQa Pr8)1,,1(2)1()1,1(2   is a perfect 

square. 

 ).32(mod16,412),1(2)(  RtRRaRb  

 .0,38)1,,1(  QtQQc  

 .0)31(Pr4),1,1()(),1(  JJRRRcRbRRa  

 .0,6,44),
3

,(2),(  QCPQtRQPcRPa  

 

Choice (b) 

Any two of rqp ,, are odd and the third one is even. 

Case (i):  

Let 12,2,12  RrQqPp   (10) 

Using (10) in (4), (3) and (5) we have  

 )
22

(4 RRPPa     

 
2

)12(  Rb       

 )
222

(2 PPRRQc     

 
Table 2: Numerical examples 

 

P Q R A b C 

1 3 4 -72 81 54 

2 1 3 -24 49 14 

3 4 2 24 25 20 

 

Properties 

 .01Pr4,44),,(2)(),(  jRQtRQPcRbRPa  

 )26(mod24,42)1,2()1(  PtPSPab . 

 
QKyR

Q
PcRPa 4),12,(2),(   is a cubical integer. 

 ).4(mod34),,1(2)(  QGRQQcRb  

 
QtRaQRc ,44)1,1()1,,1(2   is a perfect square. 

 

Case (ii) 

Let 12,12,2  RrQqPp   (11) 

Using (11) in (4), (3) and (5) we get 

 
2

)12(
2

4  RPa      

 
2

)12(  Rb        

1)
222

(2  PRRQQc    

 
Table 3: Numerical examples 

 

P Q R A b C 

2 1 3 -33 49 21 

3 2 4 -45 81 35 

5 4 2 75 25 3 

Properties 

 PKyRbR
P

a 4)(),12(   is a cubical integer. 

 )10(mod4,42)(),,1(2  QtQSRbRQc . 

 )2(mod1,44),1,(2)(),(  RGRtRPcRbRPa  

 .01Pr4),,(2),(  JQRQPcRPa  

 )15(mod18,10)1,1,(2)1()1,(  QtQPcbPa . 

 

Case (iii) 

 Let RrQqPp 2,12,12    (12) 

Using (12) in (4), (3) and (5) we get 

 1)
22

(4  RPPa    

 
2

4Rb        

 )
22

(2
2

2 PPQQRc     

 
Table 4: Numerical examples 

 

P Q R A b C 

3 1 2 33 16 -12 

1 2 1 77 4 -26 

2 3 2 105 16 -28 

 

Properties 

 PRPPcRb 8),1,(2)(   is a cubical integer. 

 )2(mod0,44)(),(  RtPGRbRPa . 

 
.01},62

Pr,42,4
{4)),1(,(2),(





QCP

QQt
Q

tRQQPcRPa

. 

 
.01,410,66}4,45,42{

12)2),1(,(2)2()2,(





QtQCP
Q

F
Q

F

QQQpcQbQPa

 

 

4. Conclusion 

In this paper, we have presented three non-zero distinct 

integers a,b,c such that each of the expressions a+b, b and 

a+2c is a perfect square. As diophantine problems are rich in 

variety, one may attempt to find other choices of diophantine 

problems. 
 

5. References 

1. Andre weil, Number Theory: An Approach through 

History, From Hammurapito to Legendre, Birkahsuser, 

Boston, 1987. 

2. Bibhotibhusan Batta, Avadhesh Narayanan Singh. History 

of Hindu Mathematics,Asia Publishing House, 1938. 

3. Boyer CB. A History of mathematics, John Wiley & sons 

Inc., New York, 1968. 

4. Dickson LE. History of Theory of Numbers, Chelsea 

Publishing Company, New York, 1952, 11.  

5. Davenport, Harold. The higher Arithmetic: An 

Introduction to the Theory of Numbers (7th ed.) 

Cambridge University Press, 1999. 

6. John Stilwell, Mathematics and its History, Springer 

Verlag, New York, 2004. 



 
International Journal of Multidisciplinary Research and Development 

139 
 

7. James Matteson MD. A Collection of Diophantine 

problems with solutions, Washington, Artemas Martin, 

1888. 

8. Titu andreescu, Dorin Andrica. An Introduction to 

Diophantine equations GIL Publicating House. 2002. 

9. Gopalan MA, Vidhyalakshmi S, Thiruniraiselvi N. On 

two interesting Diophantine Problems, Impact J Sci. Tech. 

2015; 9(3):51-55. 

10. Gopalan MA, Vidhyalakshmi S, Thiruniraiselvi N. On 

Interesting Integer Pairs, IJMRME. 2015; 1(1):320-323. 

11. Gopalan MA, Vidhyalakshmi S, Shanthi J. On Interesting 

Diophantine Problem, IJMRME. 2015; 1(1):168-170. 

12. Meena K, Vidhyalakshmi S, Shanthi J, Agalya K. An 

Interesting Diophantine Problem, IJREAS. 2015; 

5(12):93-98. 

13. Gopalan MA, Vidhyalakshmi S, Shanthi J. An Interesting 

Diophantine Problem, Scholar Bulletin. 2015; 1(7):166-

168. 

14. Vidhyalakshmi S, Premalatha E, Presenna R, Krithika V. 

Construction of a Special Integer triplet-I, IJPMS. 2016; 

16:26-29. 


