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Abstract: Five different methods of the non-zero integral solutions of the  Non homogeneous  Quintic Diophantine equation with five 
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Notations 
 

 Tm,n - Polygonal number of rank n with size m 

 

m

nP
 -  Pyramidal number of rank n with size m 

 gn    - Gnomonic number of rank n 

 Prn    -    Pronic number of rank n 

 Ct16,n-  Centered  hexadecagonal pyramidal number of rank n 

 OHn  -  Octahedral number of rank n 

 SOn  -   Stella octangular number of rank n   

 RDn  -   Rhombic dodecagonal number of rank n 

 Hon  -  Hauy  Octahedral  number of rank n 

 

1. Introduction 
 

The number theory is the Queen of Mathematics. In 

particular, the Diophantine equations have a blend of 

attracted interesting problems. For an extensive review of 

variety of problems, one may refer to [1,9]  the problem of 

finding all integer solutions of a  Diophantine equation  with 

three or more Variables and degree at least three, in general 

presents a good deal of difficulties. There is vast general 

theory of homogeneous quadratic equations with three 

variables [1-4,9]. Cubic equations in two variables fall in to 

the theory of elliptic curves which is a very developed theory 

but still an important topic of current research [5-7]. A lot is 

known about equations in two variables in higher degrees. 

For equations with more than three variables and degree at 

least three very little is known. It is worth to note that 

undesirability appears in equations, even perhaps at degree 

four with fairly small coefficients. In [1.8 and 9] a few higher 

order equations are considered for integral solutions .In this 

communication a seventh degree non-homogeneous equation 

with five variables represented by 
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in particular a few interesting relations among the solutions 

are presented.  

 

 

 

2. Description of Method  
 

Consider the Quintic Diophantine equation 
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Introduce of the linear transformation  

 
vuYvuXvuyvux  2,2,,

 (2) 

In (1) leads to 

   
322 2117 zvu                             (3)  

Now we solve (3) through various choices and the different 

methods of solutions of (1) 

are obtained as follows. 

 

2.1 Method: I 

 

Assume  
22 17),( babazz 

       (4) 

Where a & b are non zero distinct integers 

Write 13 as 

   17217221 ii 
            (5)  

Using, (4)   and (5) in (3) and applying the method of 

factorization.  Define   

   217172)17( biaiviu       

Equating real and imaginary parts, we get 
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Hence in view of (2) the corresponding solutions of (1) are 

given by  
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Observations:-  
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2.2 Method: II 

 

Instead of (5) Write 21 as  

  1751017510
25

1
21 ii                 (6) 

Following the procedure similar to Method-I, the 

corresponding non-zero distinct integral solutions of (1) are 

found to be 
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2.3 Method: III 

Rewrite (3) as         12117 322  zvu   

Write 1 as  

  178178
81

1
1 ii      

Following the procedure similar to Method-I, the 

corresponding non-zero distinct integral solutions of (1) are 

found to be  
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Observations:-  
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2.4 Method: IV 

 

Instead of (5) Write 21 as 

  1771417714
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1
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Following the procedure similar to Method-I, the 

corresponding non-zero distinct integral solutions of (1) are 

found to be  
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2.5 Method: V 

 

Instead of (5) Write 21 as  

   1781617816
64

1
21 ii      

 

Following the procedure similar to Method-I, the 

corresponding non-zero distinct integral solutions of (1) are 

found to be  
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Observations: 

 
 

3. Conclusion 
 

In linear transformation (2), the variables X and Y may also 

be represented by X=2uv+1, Y=2uv-1.Applying the 

procedure similar to that of Method I-V choices of integral 

solutions to (1) are obtained. To conclude, one may search 
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for other method of solutions and their corresponding 

properties.   
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