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                                                    ABSTRACT 

Historically equation  (            ) has been studied for degree 2 and equation 

(           ) herein called equation (1) has been studied for n=2, p=1, q=9 (Ref.no. 4) by 

Ajai Choudhry. Tito Piezas has discussed about equation (1) when p=r=1 (Ref. no. 3). While Ref. 

no. (3 & 4) deals with equation no. (1) for degree n=2, this paper has provided parametric 

solutions for degree n=2,3,4,5 & 6. Also there are instances in this paper where parametric 

solutions have been arrived at using different methods.  

Keywords: Diophantine equations, Equal sums of powers, pure mathematics. 

------------------------------------------------------------------------------------------------------------------------------------------------------------------ 
We begin with equation (1) for degree n=2 & than go to n=3,4,5 & 6 
 
Degree n=2: 
 
                                                           ( )   ( )   ( )  
We have known solution: 
                                                                                           ( )    ( )    ( )       ( ) 
 
For (a,b,c)=(1,2,5) 
Set (a,b,c)=(t+1),(t+2),(t*m+5)     
in equation (1) & after simplification we get: 

  
  (     )

 (     )
 

 
Substituting value of ‘m’ for (a,b,c) )=((t+1),(t+2),(t*m+5))   &  
we get parametric solution of (a,b,c) 

(     )   ((           ) (           ) (             )) 

Since,  (p,q,r)=(35,10,3) 
For m=2, we get: 
 

  (  )    ( )    (  )  

Another solution: 

(     )  ((    ) (   ) (    )) 

(     )  ((        ) (       ) (       )) 

For w=4 we get: 
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(     )  (     )   (     )  (        ) 

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

Degree n=3 

                                                                    ( )   ( )   ( )      ( ) 

 
Let (a,b,c)=[ m-1,m,m+1 ] 
and (p,q,r)=((w+1)(w)(w-1)) 
Substituting in (1) we get after simplification, 
 

  
  (    )

(         )
 

 
Substituting value of ‘w’ in (p,q,r)=((w+1)(w)(w-1) we get solution, 
 

(     )   [ (           ) (      ) (            ) ] 
 
                                                                 
For m=6 & removing common factor’s we get: 
                                                                               ( )     ( )     ( )  

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

Degree  n=4, 

                                                    ( )   ( )   ( )      ( ) 

 

Let,               (      ) 

and                     

Substitute values of ‘c’ & ‘r’ & after re-arranging terms we get: 

We get: 

  (   )     (   )     (    )    (    ) 

 

                         (       )         

(   )  (    )     (   )  (    ) 

Hence for,          (      )    we get: 

  (  )   (       )        (      ) 

We have numerical solution:                         

hence            (a,b,c)= (4,5,3) 
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  and              (p,q,r)=(16,2,66) 

Hence we have, 

                                                ( )   ( )     ( )  

 

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

Degree   n=5, 

 ( )   ( )   ( )                       ( ) 
 
(a,b,c)=((m-1),(m),(m+1))  ----------------(2) 
(p,q,r)=((w+1),(w),(w-1)) ------------------(3) 
 
Substitute in equation (1) & Solve for w & substitute For (a,b,c,p,q,r) in (2) & (3) we get 
 

  
  (         )

(               )
 

 
substituting ‘w’ in  (p,q,r)=((w+1),(w),(w-1))  we get, 
 
 

   (                       ) 
    (         ) 

  (                        ) 
 
For m=3, 
hence  (a,bc)=(2,3,4) 
(p,q,r)=(1805,1056,307) 
 

    ( )      ( )      ( )  
 
------------------------------- 
Degree n=6, 
 
                            ( )   ( )   ( )      ( ) 
 
Let ,              (     ) 
 
and let         (     ) 
Substituting value of ‘c’ & ‘r’ in equation (1) and re-arranging the terms we get: 
 

  (   )    (   )    (   (     ))     (   (     )) 

 
                         (       )        

(   )      (     ) 
(   )     (     ) 

 
            (     )         

 
                 
                 

           
 
We have numerical solution             
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Hence (a,b,c)=(3,4,5) & (p,q,r)= (1537,1012,337)                           
 
                                                             ( )      ( )     ( )  

 

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

 

 

Table for degree    n= 2,3,4,5 & 6 

Degree    
‘n’ 

p q r a b c 

2 7 2 25 19 2 13 

3 235 234 233 5 6 7 

4 125 29 125 3 10 7 

5 227 122 1 2 5 3 

6 1012 1537 337 3 4 5 

 

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

REFERENCES: 

(1) Oliver Couto, webpage,   http://www.celebrating- mathematics.com  
       web site “number theory math” 
(2) Published paper, Parametric solution to (               ) for  

      (n= 2,3,4,5,6,7,8 & 9), Universal Journal of applied mathematics ,Vol. (5)(1),  

     6-10, 2017,  http://www.hrpub.org    

(3)   Tito Piezas- Online collection algebraic identities, equations for second  
        power,  http://sites.google.com/site/tpiezas  
(4)  Ajai Choudhry, Journal of integer sequences, Vol(190,2016, Article 16.4.1, Rational points  

       in AP on unit circle. 

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

Author: 

Oliver Couto 

University of Waterloo, 

http://www.celebrating-/


 

5 
 

Ontario, Canada 

Email:  samson@celebrating-mathematics.com 

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

mailto:samson@celebrating-mathematics.com

