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Notations  

tm,n= Polygonal number of  rank n with sides m. 

=  Three dimensional figurate number  of rank n with sides m 

=  Three dimensional centered figurate number  of rank n with sides m 

Sn= Star number 

 = Dodecahedral number of rank n 

 =  Rhombic dodecahedral number of rank n 

  =  Prism number of rank n with sides m. 

 

I. INTRODUCTION 
 The Cubic  Equation offers an unlimited field for research because of their variety [1,2].  In particular, 

one may refer [3-13]  for cubic equation with four unknowns.  This    communication    concerns  with    yet      

another        interesting      equation  representing a homogeneous cubic with four 

unknowns for determining its infinitely many non-zero integral solutions. Also a few interesting relations among 

the solutions have been presented. 

 

II. Method of Analysis 
 The homogeneous cubic represented by the cubic equation is 

               (1) 

It is observed that (1) is satisfied by infinitely many non-zero distinct integral solutions. For the sake of clear  

understanding, we present below  different patterns of solutions to (1). 

 

2.1 Pattern - 1 

  Introducing the linear transformations 

                          (2) 

in (1), it is written as 

                                                                                                      (3) 

Assume                                                                                             (4)        

Write 7 as 7=                                                                           (5)                                                                                                                                                                           

Using (4) and (5) in (3) and applying the method of factorization, define 
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Equating the real and imaginary parts, we get   

                        (6)      

 

Using (6) in (2), the integral solutions to (1) is obtained as                                                                   

                                                                                        

                                                                                                                        

                                                                                                                                   

  

A few properties of the above solutions are  

1. . 

2.  

3.  

4.  

5.  

In addition to (5), 7 can also be written as 

           and                                       (7) 

Applying the procedure similar to pattern 1, we obtain the corresponding integer solutions to (1) which are 

given below respectively .                           

                                                          

                                     

                                                                                 

 

and 

                                                         

                                     

                                                                                 

 

2.2 Pattern - 2 

 Introducing the linear transformations 

                         (8) 

in (1), it is written as 

                                                                                        (9) 

Assume                                                                               (10)        

Write 7 as                                                                         (11)                                                                       

Using (10) and (11) in (9) and applying the method of factorization, define 

                        

Equating the real and imaginary parts, we get   

      and    

As our interest centers on finding integer solution we choose suitable values for u and v. 

Letting , we get                        

                                              

                                                               (12)                                     

Using (12) in (8), the integral solutions to (1) is obtained as 

                                                                                    

                                                                                                          

                                                                                                                  

 

Some interesting properties of the above solutions are 

1.  is a Nasty Number. 

2.  
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3.  

4.   is a Rhombic dodecahedral number. 

5.  

6.  

In addition,by writing 7 as 7=  ,we obtain the integer solutions to (1) as below 

                                                                                        

                                                                                                          

                                                                                                     

 

 

III. CONCLUSION 
          To conclude, one may search for other patterns of solutions and their corresponding properties.  
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