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Abstract 

The non-homogeneous cubic equation with three unknowns represented by   322
4753 zxyyx   is analysed for its patterns 

of non-zero distinct integer solutions. A few interesting relations among the solutions are presented. 
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Introduction 

It is well known that the Diophantine equations are rich in variety [1-3]. In particular, one may refer [4-13] for cubic with three 

unknowns. In this paper yet another cubic equation with three unknowns is given by   322
4753 zxyyx  is considered for 

determining its infinitely many non-zero integer solutions. Also, A few interesting relations among the solutions are exhibited. 

 

Method of analysis 

The non-homogeneous cubic equation to be solved is 

 

  322
4753 zxyyx            (1) 

 

Introducing the linear transformations  

 

vuyvux  ,  

              (2) 

in (1),it gives 

 
322

4711 zvu   

              (3) 

Assume  

 

  22
11, babazz   

              (4) 

Also write 47 as  

 

   11611647 ii   

              (5) 

Substituting (4), (5) in (3) and applying the method of factorization,we have 

 

        
33

1111116116.1111 biabiaiiviuviu   

 

Equating the positive and negative terms in the above equation, we have 

 

    
3

1111611 biaiviu           (6) 
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    
3

1111611 biaiviu           (7) 

 

Equating the real and imaginary parts in either (6) or (7), we have 

 
3223

121331986 bbaabau   
 

2332
336618 ababbav   

 

Substituting the values of u and v in (2), we get] 

 

  3223
55152317, bbaababaxx 

        (8) 

 

  3223
187511655, bbaababayy 

        (9) 

 

Thus, (4), (8) and (9) represent the integer solutions to (1). 

Properties: 

1. 
  0184,

6,


a
CPaax

 

2. 
   2mod0575151,

6,


aaa
GNOPRCPay

 

3. 
   11mod01,  aPRaz

a  
 

However, we have other choices of integer solutions to (1) that are illustrated below: 

(3) is written as 

 

1*4711
322

zvu             (10) 

 

Assume 
   

100

1131.1131
1

ii 
           (11) 

 

Substituting (4), (5) and (11) in (10) and employing the method of factorization, define  

 

  
       

100

111111311131116116
.1111

33

biabiaiiii
viuviu


  

 

Equating the positive and negative terms in the above equation, we have 

 

       113111116
10

1
11

3

ibiaiviu         (12) 

 

      113111116
10

1
11

3

ibiaiviu         (13) 

 

Equating the real and imaginary parts in either (12) or (13), we have 

 

 3223
229962789127

10

1
bbaabau   

 

   3223
2978162719

10

1
bbaabav   

 

Substituting the above values of u and v in (2) and replacing a by 10A and b by 10B, we get 
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   BAABBABAxx
2233

7080026400259600800,       (14) 

 

   BAABBABAyy
2233

546001518002002004600,       (15) 

 

And from (4) 

 

   22
1100100, BABAzz           (16) 

 

Thus, (14), (15) and (16) represents the integer solutions to (1) 

Properties: 

1. 
   2mod08422026400129800,1  BPRSOBx

BB  

2. 
  0292800,

6,


B
CPBBy

 

3. 
  06006001200, 

AA
GNOPRAAZ

 
 

Note: It is to be noted that, in addition to (11), 1 may also be represented as 

 

  
324

11571157
1

ii 
           (17) 

 

Further, considering (5) with (17) and performing a few calculations the integer solutions of (1) are given by 

 

   BAABBABAxx
2233

40824025660814968807776, 
 

 

   BAABBABAyy
2233

382968534600140421616200, 
 

 

  22
3564324, BABAzz 
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