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Abstract- The non-homogeneous sextic equation with five unknowns given by (     )(       )  
  (       )   is considered and analysed for its non-zero distinct integer solutions. Employing the linear 

transformations                              (     ) and applying the method of 

factorization, three different patterns of non-zero distinct integer solutions are obtained. A few interesting relation 

between the solutions and special numbers. 
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1. INTRODUCTION 

 The theory of Diophantine equations offers a 

rich variety of fascinating problems [1-4] particularly, in 

[5, 6] sexticequation with three unknowns are studied 

for their integral solutions [7, 12] analyze Sextic 

equations with five unknowns for their non-zero integer 

solution. This communication analyzes a Sextic 

equations with five unknowns given by (   
  )(       )    (       )  . Infinitely many 

Quintuples (         ). Satisfying the above equation 

is obtained. Various interesting properties among the 

values of               are presented. 

2. NOTATIONS 

      Polygonal number of rank n with size m 

 Pn
m 

=  pyramidal number of rank n with size m 

 Pr
n 
=  pronic number of rank n                                                               

 SOn= Stella octangular number of rank n 

 jn= jacobthallucas number of rank n  

 Jn= Jacobthal number of rank n 

 Gnon= Gnomic number of rank n  

 Cpn
6
 = Centered pyramidal number of rank n 

with size m 

 Cpn
14

 = Centered tetra decagonal pyramidal 

number of rank n 

 Kyn =Kynea number of rank n. 

      = Oblong Number of rank n 

     = Centered Hexagonal number of rank n. 

     = Centered pentagonal number of rank n. 

    = Star number of rank n. 

     = Four Dimensional figurate number 

whose generating polygon is a square. 

 

3. METHOD OF ANALYSIS 

The non-homogeneous sextic equation with 

five unknowns to be solved is given by. 

(     )(       )    (       )  

    --------------

-----(1) 

 

The substitution of the linear transformations  

                         
     (     )----------------(2)   

In (1) leads to 

          ----------------(3) 

(3) is solved through different approaches and 

different patterns of solutions thus obtained for 

(1) are illustrated below: 

 

Pattern:1 

Assume    (   )              ----

----------(4) 

Write 4 as 

  (   √ )(   √ )--------------(5) 

Using (4) and (5) in (3) and employing the 

method of factorization and equating 

positive factors, we get 

   √   (   √ )(   √  )
4
 

Equating real and imaginary parts, we have 

    (   )                
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   (   )
       

             
       

Employing (2), the values of x,y,z, w ant T are 

given by 

    (   )           
                   

    (   )              

    (   )           
                  

    (   )           
                   

    (   )         
Which represent non zero distinct integer 

solutions of (1) in two parameters. 

 

Properties 

  (    )                 

  (   )   (    )
2      

         
  (      ) 

  (   )   (    )      
         

       
       

  (     )   (    )
2
 = 0 

  (   )      
       

       
  

 (      ) 
  (   )   (   )   (   )  

                  (       ) 
  (     )                   

  (   )             
      

         (      ) 
   (   )   (   )         

  

 (      )           

  ( (   )    )       
  

          (     ) 

Pattern:2 

 One may write (3) as 

              ------------------(6) 

 Also, write 1 as 

    
(    √ )(    √ )

  
------------------(7) 

Substituting (4), (5) and (7) in (6) and 

employing the method of factorization and 

equating positive factors we get 

     √   (   √ )
(    √ )

 
(  

 √  )
4
 

Equating real and imaginary parts, we have  

 

    (   )                
           

   (   )
        

             
       

 

In view of (2), the integer values of x,y,z,w and 

T are given by 

 

    (   )               

    (   )           
                   

    (   )           
                   

    (   )           
                  

    (   )          
Which represent non-zero distinct integer 

solutions of (1) in two parameters 

Properties 

   (   )    (   )         
      

  

   (   )     (     ) is a biquadratic 

number 

  (   )     (   )  
 (    )

2     
               

  (   )    (    )       
   

  (    )     (      ) 
  (   )                

         (      ) 
  (   )   (   )   (   )  

      
   (     )       

  (       )               
         

  (     )        
        

      

             
   (      ) 

  (     )               
  

                       

  (   )    (   )        
      

                      

  

Pattern:3 
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 Write (3) as  

   (     )       ------------------

--(10) 

Factorizing (10) we have  

   *(    )(    )+  (   
 )(    )--------------------(11) 

 This equation is written in the form of ratio as  

  
 (    )

    
 

    

    
 
 

 
       -------------

-------(12) 

 Which is equivalent to the system of double 

equations 

         (    )    ----------

----------(13) 

         (   )    -----------

---------(14) 

 Applying the method of cross multiplication, 

we get 

              ------------------

---(15) 

            ---------------------(16) 

          ---------------------(17) 

 Now, the solution for (17) is  

                       
  ----------------------(18) 

 Using (18) in (15) and (16), we get 

    (   )          
                  
   (   )

       

             
       

 In view of (2), the integer values of x,y,z,w and 

T are given  by 

    (   )              
      

    (   )              
                       

    (   )             
                       

    (   )             
                      

   (   )         
Which represent non-zero distinct integer 

solutions of (1) in two parameters 

Properties 

  (   )    (   )        
  

            

   (   )     (     ) is a biquadratic 

number 

  (   )     (   )  
  (    )

2          
       

  (   ) is mersenne primes and perfect 

number 

  (   )         (      ) 

  (   )       
              

         (      ) 

  (       )           

         

  (   )   (   )             

      (      ) 
  (   )              

        

           
 

  

4. CONCLUSION  

First of all, it is worth to mention here that in (2), the 

values of z and w may also be represented by     
 ,        and        ,         and 

thus, will obtain other choices of solutions to (1). In 

conclusion, one may consider other forms of Sextic 

equation with five unknowns and search for their integer 

solutions.  
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