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ABSTRACT - The ternary cubic Diophantine equation given by             is analyzed for its non-zero discrete 
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I. INTRODUCTION 

The ternary cubic diophantine equations propose an infinite 

field of research due to their selection. For an general of a 

variety of problems, one may refer. This statement concerns 

with yet another interesting ternary cubic diophantine 

equation              for formative its infinitely 

many non-zero integral points. Also, a few interesting 

relations between the solutions and particular numbers are 

obtainable. 

II. NOTATIONS 

      – Centered pyramidal number of rank n with size m. 

     – Polygonal number of rank n with size m. 

    – Pronic number of rank n. 

  
  - Pyramidal number of rank n with size m. 

III. METHOD OF ANALYSIS 

The Diophantine equation to be solved for its non-zero 

distinct integral solution is  

                (1) 

To start with it is seen that (1) is satisfied by the following 

triples of integers 

 (     ) (       ) 

In what follows, we demonstrate methods of obtaining non-

zero distinct integer solutions to (1) 

The replacement of linear transformations 

        ,        ,       (2) 

in (1) leads to 

   
         

    (3) 

Imagine      (   )   
              (4) 

Equation (3) is solved in the course of various approaches 

and different patterns of solutions thus obtained for (1) are 

illustrated below. 

Pattern: I 

Mark 1 as 

   
(   √  )(   √  )

 
   (5) 

 By means of (4) and (5) in (3) and employing the 

process of factorization and equating positive factors, we 

get 

 (   √   )  
   √  

 
 (  √   )   (6) 

Equating the rational and irrational parts of (6), we have 

       
                        

                            

Employing (2), the value of x, y and z satisfying (1) are 

given by 

   (   )                             

    (   )                                

    (   )           

A few interesting properties are as follows: 

     (     )          
                   

       

     (     )         
                 

     (        )  

     ((   )  (   ))                       

                       

    ,  (   )- represents a perfect square. 



International Journal for Research in Engineering Application & Management (IJREAM) 

ISSN : 2454-9150    Vol-04,  Issue-09,  Dec 2018 

48 | IJREAMV04I0945014                        DOI : 10.18231/2454-9150.2018.1154                      © 2018, IJREAM All Rights Reserved. 

 

     (      )   (      )         
         

                               

Pattern: II 

Once more mark (1) as 

   
(    √  )(    √  )

 
    (7) 

 Utilize (4) and (7) in (3); employing the system of 

factorization and equating positive factors, we get 

 (   √   )  
    √  

 
 (  √   )   (8) 

Equating the rational and irrational parts of (8), we have 

    
 

 
*                        + 

   
 

 
*                      + 

As our plan is to discover integer solutions putting   

       , we get as follows 

                      
                         

                              

                  
        

In analysis of (2), the integer solutions of (1) are given by 

   (   )                               

                (   )                       

         

    (   )           

A few interesting properties are as follows: 

     ( (   )    )         
            

       (       )  

     (      )             
            

     (         )  

     (    (   ))                           

   (   )   (   )         
          

  

     (        )   

   (     )         
                   

     (         )   

IV. CONCLUSION 

In this paper, we have obtainable different sets of non-zero 

distinct integer solutions to the ternary cubic equation 

           . 

As the cubic diophantine equations are loaded in range, one 

may explore for other choices of equations beside with their 

solutions and dealings involving the solutions. 
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