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Abstract 
This paper aims at presenting general formulas for generating integer solutions of the quadratic equation in title based on its given 
integer solution. 
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Introduction 
The Diophantine equations offer an unlimited field for due to their variety [1, 3]. In particular, one may refer [4-16] for quadratic 
equations with three unknowns. This communication concerns with yet another interesting homogenous quadratic equation with 
three unknowns 4w2 – x2 – y2 + z2 = t2 for determining it’s infinitely many non –zero integral points. Also, a few interesting 
relations among the solutions are presented. 
 
Method of Analysis 
To start with, it is noted that the quadratic Diophantine with five unknowns represented by  
 

222224 tzyxw          (1) 
 

Is satisfied by the values of x, y, z, w and t presented in the table below: 
 

Table 1: Solutions 
  

x y z w t 
)4( uv      )( 22 vu  0),(2 22  vuvu

)(2 22 vu       )( 22 vu  )4( uv  

)8( uv      )(2 22 vu  )(4 22 vu 

)(4 22 vu       )(2 22 vu  )8( uv  

)1224(2  vuuv      )12222( 22  vvuu )1)((4  vuvu  

)1)((4  vuvu      )12222( 22  vvuu )1224(2  vuuv  

)2( uv  )( 22 vu   )( 22 vu    2  
 
From the above table it is observed that (1) is satisfied by infinitely many non-zero integer solutions. Now, a natural question may 
arise namely, given an integer solution of (1), whether it is possible to obtain a general formula for obtaining sequence of integer 
solutions based on the given solutions. The answer to this question is in the affirmative. In what follows, we exhibit two different 
general formulas for generating sequences of integer solutions for the given equation based on its known solutions. 
  
Generation of integer solution 
 

Let ),,,,( 00000 twzyx be any given solution of (1) 
 

Formula 1 
 

Let  0101010101 ,,,, wwhzzthtyhyxhx      (2) 
 

Be the second solution of (1), substituting (2) in (1) and simplifying, we get 
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  0000 tzyxh   
 

The second solution of (1) expressed in the matrix form is  
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And T is transpose 
Repeating the above process, the general formula for obtaining other integer solutions of (1) is given by 
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Formula 2 
 

Let 0101010101 ,,,, whwzhzhtthyyhxx      (3) 
 

Be the second solution of (1), substituting (3) in (1) and simplifying, we get 
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The second solution of (1) expressed in the matrix form is  
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And T is transpose 
Repeating the above process, the general formula for obtaining other integer solutions of (1) 
Is given by 
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Conclusion 
In this paper, we have obtained infinitely many non-zero distinct integer solutions to the ternary quadratic Diophantine equation 
represented by 4w2 – x2 – y2 + z2 = t2. As quadratic equations are rich in variety, one may search for other choices of quadratic 
equation with variables greater than or equal to 3 and determine their properties through special numbers. 
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