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1. INTRODUCTION 

The quadratic Diophantine equations with three unknowns 

offer an unlimited field for research because of their variety 

[1-3]. For an extensive review of various problems on ternary 

quadratic Diophantine equations representing specific 3 

dimensional surfaces, one may refer [4-24]. In this 

communication, we present a problem of obtaining a general 

solution of the equation zyx 1922   based on its given 

initial solution. 

  

2. METHOD OF ANALYSIS 

The ternary quadratic Diophantine equation under 

consideration is, 

  

                        zyx 1922            (1) 

 

To start with, it is seen that equation (1) is satisfied by the 

triples of integers  238,19,19  ,

    22222 19,19,38 nmnmmn  ,

      3222222 19,19,19 nmnmnnmm  , 

      3223223 19,319,319 nmnnmmnm   

 

A natural question that arises now is that, whether a general 

formula for obtaining a sequence of integer solutions for (1) 

based on its given integer solution can be found? The answer 

to the question is yes and a method of obtaining the same is 

illustrated below: 

 

Let  000 ,, zyx  be the given integer solution to (1). Let 

 111 ,, zyx  be the first solution of (1) where, 

  
2

001001001 ,2,4 hzzyhyxhx         (2) 

 

Where h is any non-zero integer to be determined. 

Substituting (2) in (1) and simplifying, we have 

                    

 000 48 yxh                   (3) 

Using (3) in (2) we have, 

 

  20001001001 48,716,1631 yxzzyxyyxx   

 

Repeating the above process, the general solution  nnn zyx ,,  

of (1) is represented by, 

 

         00 13921394
5

1
yxx

nnnn

n    

       00 14391392
5

1
yxy

nnnn

n   

    200

2

0 2139
95

1
yxzz n

n   

 

A few interesting relations among the solutions are exhibited 

as follows: 

 

 
 

00

22

2

26

xy

xy nn




is a Nasty number 

 
 

00

22

2

26

yx

yx nn




is a Nasty number 

     0

2
9526 zzxy nnn  is a Nasty number 

  nnnnn xyxxx 26402 12    

  nnnnn xyyyy 23202 12    

  1212 222   nnnnnn yyyxxx  

 nnn xyx 31161   

 nnn xyy 1671   

  nnnn xyyy 231221    

  nnnn xyxx 262421    

 

Remark: 

It is worth to mention here that the general solution obtained 

above for equation (1) is not unique.  In particular, we have 

two more choices of general solutions to equation (1) that are 

presented below. Let  000 ,, zyx  be any given solution of (1) 
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Choice: 1 

Consider the transformation, 

 
2

001001001 ,3,3 hzzyhyxhx   

 

Following the above process, the general solution is, 

  

     00 137137
2

1
yxx nn

n   

     00 137137
2

1
yxy nn

n   

  
 

38

1372
2

000




n

n yxzz  

 

A few interesting relations among the solutions are exhibited 

as follows: 

 

     0

2
386 zzyx nnn  is a Nasty number 

     2

000386 yxzzn  is a Nasty number 

  2

0

2

0

22 37 yxyx n

nn   

    000 192 zzyxyx nnn   

 nnn yxx 18191   

 

Choice: 2 

Consider the transformation, 

 
2

001001001 ,,4 hzzyhyxhx   

 

The general solution is, 

  

      00 118411816
17

1
yxx nn

n   

     00 16181184
17

1
yxy nn

n   

  
 

323

118
4

2
2

000




n

n yxzz  

 

A few interesting relations among the solutions are exhibited 

as follows: 

 

     0

2
32346 zzyx nnn  is a Nasty number 

     2

000 43236 yxzzn  is a Nasty number 

 nnn yxx 4171   

 nnn yxy 241   

 nnnn yxxx 8032221    

 

3. CONCLUSION 

In this paper, general formulas for generating a sequence of 

solutions based on the given solution of the elliptic 

paraboloid zyx 1922   are obtained.  One may attempt to 

find general formulas for other choices of the elliptic 

paraboloid. 
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