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ABSTRACT 

This paper deals with the construction of diophantine 3-tuples based on two given  3D  numbers such that the product 

of any two elements of the set added by a polynomial with integer coefficient is a perfect square. 

KEYWORDS: Diophantine 3-tuple, Pyramidal numbers. 
2010 Mathematics Subject Classification: 11D99 

 

Notations: 

  1n2nSO 2

n  = Stella Octangula number of rank n 

 
 
2

1nn
P

2
5

n


 = Pentagonal Pyramidal number of rank n 

 
 

2

1nn
CP

2
3

n


 = Centered triangular Pyramidal number of rank n 



 

                                  www.eprajournals.com                                                                                                                             Volume: 5| Issue: 9 | September 2019 182 

EPRA International Journal of Multidisciplinary Research (IJMR) | ISSN (Online): 2455 -3662 | SJIF Impact Factor: 5.614 | ISI I.F Value: 1.188 

 
2

nn2
CS

3
4

n


 = Centered square Pyramidal number of rank n 

1. INTRODUCTION 
The problem of constructing the sets with property that product of any two of its distinct elements is 

one less than a square has a very long history and such sets have been studied by Diophantus. A set of m 

positive integers  maaaa .....,,,, 321 is said to have the property    0, ZnnD  if naa ji  is a perfect 

square for all mji 1  and such a set is called a Diophantine m-tuple with property  nD . 

Many Mathematicians considered the construction of different formulations of diophantine triples with 

the property  nD  for any arbitrary integer n [1] and also, for any linear polynomials in n. In this context, one 

may refer [2-14] for an extensive review of various problems on diophantine triples.  

This paper aims at constructing sequences of diophantine triples based on two given  3D  numbers 

where the product of any two members of the triple with the polynomial with integer coefficients satisfies the 

required property. 

2. METHOD OF ANALYSIS 

Sequence: 1 

 Let     2325

n

32

n n2n21nn2P4b,nn21n2nSOa   

It is observed that  

 22324 nnn2nnab   

Therefore, the pair  ba ,  represents diophantine 2-tuple with the property )nn(D 24   . 

Let 1c  be any non-zero polynomial in x such that 

224

1 pnnac                   (1) 

224

1 qnnbc           (2) 

Eliminating 1c between (1) and (2), we have 

   2422 nnabaqbp          (3) 

Introducing the linear transformations 

  bTXqaTXp  ,                (4) 

in (3) and simplifying we get 

  
2422 nnabTX                

which is satisfied by nnn2X,1T 23   

In view of (4) and (1), it is seen that 

 n3n4n8c 23

1   
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Note that  1,, cba  represents diophantine 3-tuple with property )nn(D 24   

Taking  1,ca  and employing the above procedure, it is seen that the triple  21 ,, cca  where 

n8n6n18c 23

2    

exhibits diophantine 3-tuple with property )nn(D 24   

Taking  2,ca  and employing the above procedure, it is seen that the triple  32 ,, cca  where 

n15n8n32c 23

3    

exhibits diophantine 3-tuple with property )nn(D 24   

The repetition of the above process leads to the generation of sequence of diophantine 3-tuples whose general 

form is given by  1,, ss cca where 

       ,...3,2,1s,ns2sn2s2n2s4s2c 2232

s   

Now, consider  1,cb  and employing the above procedure, it is seen that the triple  21 ,, ccb  where 

n5n12n18c 23

2    

exhibits diophantine 3-tuple with property )nn(D 24   

Taking  2,cb  and employing the above procedure, it is seen that the triple  32 ,, ccb  where 

n7n24n32c 23

3    

exhibits diophantine 3-tuple with property )nn(D 24   

The repetition of the above process leads to the generation of sequence of diophantine 3-tuples whose general 

form is given by  1,, ss ccb where 

       ,...3,2,1s,n1s2ns2s2n2s4s2c 2232

n   

 

 

Sequence: 2 

Let 
235

n

3

n n2n2P4b,nn2SOa   

It is observed that  

 22334 nn2n2n3ab   
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Therefore, the pair  ba ,  represents diophantine 2-tuple with the property )n2n3(D 34   . 

Let 1c  be any non-zero polynomial in x such that 

234

1 pn2n3ac                  (5) 

234

1 qn2n3bc          (6) 

Eliminating 1c between (5) and (6), we have 

   3422 n2n3abaqbp         (7) 

Introducing the linear transformations 

  bTXqaTXp  ,                (8) 

in (7) and simplifying we get 

  
3422 n2n3abTX                 

which is satisfied by 
23 nn2X,1T   

In view of (8) and (5), it is seen that 

 nn4n8c 23

1   

Note that  1,, cba  represents diophantine 3-tuple with property )n2n3(D 34   

Taking  1,ca  and employing the above procedure, it is seen that the triple  21 ,, cca  where 

n4n6n18c 23

2    

exhibits diophantine 3-tuple with property )n2n3(D 34   

Taking  2,ca  and employing the above procedure, it is seen that the triple  32 ,, cca  where 

n9n8n32c 23

3    

exhibits diophantine 3-tuple with property )n2n3(D 34   

The repetition of the above process leads to the generation of sequence of diophantine 3-tuples whose general 

form is given by  1,, ss cca where 

     ,...3,2,1s,nsn2s2n2s4s2c 2232

s   

Now, consider  1,cb  and employing the above procedure, it is seen that the triple  21 ,, ccb  where 

nn12n18c 23

2    
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exhibits diophantine 3-tuple with property )n2n3(D 34   

Taking  2,cb  and employing the above procedure, it is seen that the triple  32 ,, ccb  where 

nn24n32c 23

3    

exhibits diophantine 3-tuple with property )n2n3(D 34   

The repetition of the above process leads to the generation of sequence of diophantine 3-tuples whose general 

form is given by  1,, ss ccb where 

     ,...3,2,1s,nns2s2n2s4s2c 2232

s   

Sequence: 3 

Let nn2CS3b,nnCP2a 34

n

33

n   

It is observed that  

 2346 nnnnab   

Therefore, the pair  ba ,  represents diophantine 2-tuple with the property )nn(D 46   . 

Let 1c  be any non-zero polynomial in x such that 

246

1 pnnac                   (9) 

246

1 qnnbc                     (10) 

Eliminating 1c between (9) and (10), we have 

   4622 nnabaqbp                    (11) 

Introducing the linear transformations 

  bTXqaTXp  ,                         (12) 

in (11) and simplifying we get 

  
4622 nnabTX                 

which is satisfied by nnX,1T 3   

In view of (12) and (9), it is seen that 

 n4n5c 3

1   

Note that  1,, cba  represents diophantine 3-tuple with property )nn(D 46   
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Taking  1,ca  and employing the above procedure, it is seen that the triple  21 ,, cca  where 

n9n10c 3

2    

exhibits diophantine 3-tuple with property )nn(D 46   

Taking  2,ca  and employing the above procedure, it is seen that the triple  32 ,, cca  where 

n16n17c 3

3    

exhibits diophantine 3-tuple with property )nn(D 46   

The repetition of the above process leads to the generation of sequence of diophantine 3-tuples whose general 

form is given by  1,, ss cca where 

     ,...3,2,1s,n1sn2s2sc
232

s   

Now, consider  1,cb  and employing the above procedure, it is seen that the triple  21 ,, ccb  where 

n9n13c 3

2    

exhibits diophantine 3-tuple with property )nn(D 46   

Taking  2,cb  and employing the above procedure, it is seen that the triple  32 ,, ccb  where 

n16n25c 3

3    

exhibits diophantine 3-tuple with property )nn(D 46   

Taking  3,cb  and employing the above procedure, it is seen that the triple  43 ,, ccb  where 

n25n41c 3

4    

exhibits diophantine 3-tuple with property )nn(D 46   

The repetition of the above process leads to the generation of sequence of diophantine 3-tuples whose general 

form is given by  1,, ss ccb where 

     ,...3,2,1s,n1sn1s2s2c
232

s   

Sequence: 4 

Let nn2b,nn2SOa 33

n   

It is observed that  

 232 n2nab   
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Therefore, the pair  ba ,  represents diophantine 2-tuple with the property )n(D 2
 . 

Let 1c  be any non-zero polynomial in x such that 

22

1 pnac                                        (13) 

22

1 qnbc                                (14) 

Eliminating 1c between (13) and (14), we have 

   222 nabaqbp                             (15) 

Introducing the linear transformations 

  bTXqaTXp  ,                        (16) 

in (15) and simplifying we get 

  
222 nabTX                 

which is satisfied by 
3n2X,1T   

In view of (16) and (13), it is seen that 

 
3

1 n8c   

Note that  1,, cba  represents diophantine 3-tuple with property )n(D 2
 

Taking  1,ca  and employing the above procedure, it is seen that the triple  21 ,, cca  where 

n3n18c 3

2    

exhibits diophantine 3-tuple with property )n(D 2
 

Taking  2,ca  and employing the above procedure, it is seen that the triple  32 ,, cca  where 

n8n32c 3

3    

exhibits diophantine 3-tuple with property )n(D 2

 

Taking  3c,a  and employing the above procedure, it is seen that the triple  43 c,c,a  where 

n15n50c 3

4    

exhibits diophantine 3-tuple with property )n(D 2
 

The repetition of the above process leads to the generation of sequence of diophantine 3-tuples whose general 

form is given by  1,, ss cca where 



 

                                  www.eprajournals.com                                                                                                                             Volume: 5| Issue: 9 | September 2019 188 

EPRA International Journal of Multidisciplinary Research (IJMR) | ISSN (Online): 2455 -3662 | SJIF Impact Factor: 5.614 | ISI I.F Value: 1.188 

     ,...3,2,1s,n1sn2s4s2c 232

s   

Now, consider  1,cb  and employing the above procedure, it is seen that the triple  21 ,, ccb  where 

n3n18c 3

2    

exhibits diophantine 3-tuple with property )n(D 2
 

Taking  2,cb  and employing the above procedure, it is seen that the triple  32 ,, ccb  where 

n8n32c 3

3    

exhibits diophantine 3-tuple with property )n(D 2

 

Taking  3,cb  and employing the above procedure, it is seen that the triple  43 ,, ccb  where 

n15n50c 3

4    

exhibits diophantine 3-tuple with property )n(D 2
 

The repetition of the above process leads to the generation of sequence of diophantine 3-tuples whose general 

form is given by  1,, ss ccb where 

     ,...3,2,1s,n1sn2s4s2c 232

s   

Sequence: 5 

Let nn2b,nn2SOa 33

n   

It is observed that  

 23232 sn2ssn4nab   

Therefore, the pair  ba ,  represents diophantine 2-tuple with the property )ssn4n(D 232   . 

Let 1c  be any non-zero polynomial in x such that 

2232

1 pssn4nac                            (17) 

2232

1 qssn4nbc                    (18) 

Eliminating 1c between (17) and (18), we have 

   23222 ssn4nabaqbp                  (19) 

Introducing the linear transformations 
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  bTXqaTXp  ,                        (20) 

in (19) and simplifying we get 

  
23222 ssn4nabTX                 

which is satisfied by sn2X,1T 3   

In view of (20) and (17), it is seen that 

s2n8c 3

1   

Note that  1,, cba  represents diophantine 3-tuple with property )ssn4n(D 232   

Taking  1,ca  and employing the above procedure, it is seen that the triple  21 ,, cca  where 

n3s4n18c 3

2    

exhibits diophantine 3-tuple with property )ssn4n(D 232   

Taking  2,ca  and employing the above procedure, it is seen that the triple  32 ,, cca  where 

n8s6n32c 3

3    

exhibits diophantine 3-tuple with property )ssn4n(D 232 
 

The repetition of the above process leads to the generation of sequence of diophantine 3-tuples whose general 

form is given by  1,, ss cca where 

     ,...3,2,1s,n1ssn2n2s4s2c 232

s   

Now, consider  1,cb  and employing the above procedure, it is seen that the triple  21 ,, ccb  where 

n3s4n18c 3

2    

exhibits diophantine 3-tuple with property )ssn4n(D 232   

Taking  2,cb  and employing the above procedure, it is seen that the triple  32 ,, ccb  where 

n8s6n32c 3

3    

exhibits diophantine 3-tuple with property )ssn4n(D 232 
 

The repetition of the above process leads to the generation of sequence of diophantine 3-tuples whose general 

form is given by  1,, ss ccb where 

     ,...3,2,1s,n1ssn2n2s4s2c 232

s   
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