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                                                                     ABSTRACT 

In the below paper we have attempted to find integer solution to six simultaneous equations. In math 

literature we have not found a similar equation that has been investigated before. The equations consist 

of three quadratics on the left hand side which sum up to a square on the right side. Even-though the 

equations are quadratic in nature the degree of difficulty increases with the  number of equations 

considered. The author considered six equations simultaneously. Others can try & solve simultaneous 

equation which are more than six in the group. 

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

Consider the below equations:                            

                                (𝑝)𝑥 + (𝑞)𝑦 + (𝑟)𝑧 = 𝑎2  − − − − −  (1) 

         (𝑝 + 1)𝑥 + (𝑞 + 1)𝑦 + (𝑟 + 1)𝑧 = 𝑏2  − − − − −  (2) 

             (𝑝 + 2)𝑥 + (𝑞 + 2)𝑦 + (𝑟 + 2)𝑧 = 𝑐2  − − − − −  (3) 

         (𝑝 + 5)𝑥 + (𝑞 + 5)𝑦 + (𝑟 + 5)𝑧 = 𝑑2  − − − −  −  (4) 

        (𝑝 + 7)𝑥 + (𝑞 + 7)𝑦 + (𝑟 + 7)𝑧 = 𝑒2  − − − − −  (5) 

                (𝑝 + 12)𝑥 + (𝑞 + 12)𝑦 + (𝑟 + 12)𝑧 = 𝑓2   − − − − −  (6) 

 

The above 6 equations have 12 unknowns.  

Namely,  (p,q,r,x,y,z,a,b,c,d,e,f) 

We initially consider  equation (1) & (2): 

(𝑝)𝑥 + (𝑞)𝑦 + (𝑟)𝑧 = 𝑎2   − − − − − −(1) 

  (𝑝 + 1)𝑥 + (𝑞 + 1)𝑦 + (𝑟 + 1)𝑧 = 𝑏2  − − − − − (2) 

We take b=5a & (p,q,r)=(1,2,1) & we get: 
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𝑥 + 2𝑦 + 𝑧 = 𝑎2   − − − − − − − −(7) 

𝑥 + 𝑦 + 𝑧 = 24𝑎2   − − − − − − − −(8) 

Solving equation (7) & (8) we get: 

𝑦 = −23𝑎2     &      (𝑥 + 𝑧) = 47𝑎2 

we take,    9𝑥 = 10𝑧   &  we get: 

𝑧 = (423𝑎2)/19   − − − − − − − − (9) 

Inorder that ‘z’ be an integer we take,   a=19   in equation (9) 

& we get,   𝑧 = 8037  &    𝑥 =
10𝑧

9
= 8930,   𝑦 = −23(19)2 = −8303 

Hence we have:   

   (𝑥, 𝑦, 𝑧) = [(8930), (−8303), (8037)] 

& since,  b=5a,   𝑏 = 5(19) = 95 

Now consider the below equation: 

                                     (𝑝 + 𝑛)𝑥 + (𝑞 + 𝑛)𝑦 + (𝑟 + 𝑛)𝑧 = 𝑤2 – − − − − −(10) 

For (p,q,r)=(1,2,1), equation (10) is equivalent to: 

(𝑥 + 2𝑦 + 𝑧) + 𝑛(𝑥 + 𝑦 + 𝑧) = 𝑤2   − − − − − − − − (11) 

We know from equation (7) & (8), that, (x+2y+z)=a^2 & (x+y+z)=24a^2 

Hence equation, (11) becomes: 

𝑤2 = 𝑎2(24𝑛 + 1) − − − − − − − − − − − − (12) 

Inorder for (LHS) of equation (12) to be a square we make (24n+1) a square. 

Now,  (24n+1) is a square at,     n=(2,5,7 & 12) 

& we get: w=[(7a),(11a),(13a),(17a)] for n=(2,5,7 & 12) 

Since,  a=19 & n=(2,5,7 & 12), we have: 

(𝑐, 𝑑, 𝑒, 𝑓) = ( = [(7𝑎), (11𝑎), (13𝑎), (17𝑎)] = [133,209,247,323] 

Also, (a,b)=(19,95) & since we have the below equation, we substitute in it  

from equation (10) for,   n=(1,2,5,7,12)  & we get: 
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                               (𝑝)𝑥 + (𝑞)𝑦 + (𝑟)𝑧 = 𝑎2  − − − − −  (1) 

         (𝑝 + 1)𝑥 + (𝑞 + 1)𝑦 + (𝑟 + 1)𝑧 = 𝑏2  − − − − −  (2) 

             (𝑝 + 2)𝑥 + (𝑞 + 2)𝑦 + (𝑟 + 2)𝑧 = 𝑐2  − − − − −  (3) 

         (𝑝 + 5)𝑥 + (𝑞 + 5)𝑦 + (𝑟 + 5)𝑧 = 𝑑2  − − − −  −  (4) 

        (𝑝 + 7)𝑥 + (𝑞 + 7)𝑦 + (𝑟 + 7)𝑧 = 𝑒2  − − − − −  (5) 

                                                  (𝑝 + 12)𝑥 + (𝑞 + 12)𝑦 + (𝑟 + 12)𝑧 = 𝑓2   − − − − −(6) 

Thus we get after substituting the integer values for (a,b,c,d,e,f): 

                               (𝑝)𝑥 + (𝑞)𝑦 + (𝑟)𝑧 = (19)2  − − − − −  (1) 

         (𝑝 + 1)𝑥 + (𝑞 + 1)𝑦 + (𝑟 + 1)𝑧 = (95)2  − − − − −  (2) 

             (𝑝 + 2)𝑥 + (𝑞 + 2)𝑦 + (𝑟 + 2)𝑧 = (133)2  − − − − − (3) 

         (𝑝 + 5)𝑥 + (𝑞 + 5)𝑦 + (𝑟 + 5)𝑧 = (209)2  − − − −  − (4) 

        (𝑝 + 7)𝑥 + (𝑞 + 7)𝑦 + (𝑟 + 7)𝑧 = (247)2  − − − − −  (5) 

                (𝑝 + 12)𝑥 + (𝑞 + 12)𝑦 + (𝑟 + 12)𝑧 = (323)2 − − − − − (6) 

In the above we have: 

(𝑝, 𝑞, 𝑟) = (1,2,1) & 

(𝑥, 𝑦, 𝑧) = [(8930), (−8303), (8037)] 

                                                                    Ackowledgement 

              The author is grateful for the help & advice given by mathematician-  

           Jaroslaw Wroblewski in this paper. 

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

                                                                   References 

1) Published math paper, author’s Oliver Couto & Seiji Tomita, Generalized 

parametric solution to multiple sums of powers, Universal Journal of 

applied mathematics, Year July 2015, Volume 3(5),102-111, 

http://www.hrpub.org,  

2)  Wolfram Mathworld:   website:  mathworld.wolfram.com, section Number-  

http://www.hrpub.org/


4 
 

          -theory (Diophantine equations) 

 

3) Website: Seiji Tomita, computation number theory: 

       http://www.maroon.dti.ne.jp/fermat/eindex.html 

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

4) Website, (author) Oliver Couto, Number theory is: 

     [http://www.celebrating-mathematics.com] 

5)  Published paper, Oliver Couto, Vixra.org, #  2502.0196,dtd 28 Feb, 

2025, on Diophantine equation 

6) Universal Journal of Applied Mathematics, Vol 4(3),45-65, year oct.2016, 

Parametric solutions to (six) nth powers equal to another (six) nth powers 
for n=(2,3,4,5,6,7,8,9). Author’s Oliver Couto & Seiji Tomita 

7) Ajai Choudhry, Number theory web site,  

https://sites.google.com/view/ajaichoudhry/publications 

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

8) Jaroslaw Wroblewski , Tables of Numerical solutions for various degrees, 
    Website,     www.math.uni.wroc.pl/~jwr/eslp  

9) Collection of Algebraic identities (Book), Tito Piezas,  

    http://sites.google.com/site/tpiezas/ 

10) Journal of number theory, Vol. #88, 225-240 (year 2001) 
------------------------------------------------------------------------------------------------------------------------------- 

 
 

 

 

http://www.maroon.dti.ne.jp/fermat/eindex.html
https://sites.google.com/view/ajaichoudhry/publications

