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Abstract: 

This paper concerns with the problem of obtaining non-zero distinct integer solutions to the non-homogeneous 

ternary cubic equation 
322 116)(7 zxyyx  . Different sets of integer solutions are illustrated. 
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I.INTRODUCTION:        

The Diophantine equations are rich in variety and offer an unlimited field for research [1-4]. In particular refer 

[5-32] for a few problems on bi-quadratic equation with  3 unknowns. This paper concerns with yet another 

interesting bi-quadratic  diophantine equation with three variables  given by 
422 z57xy)yx(2  for 

determining its infinitely many non-zero distinct integral solutions 

II.  METHOD OF ANALYSIS: 

The non-homogeneous ternary cubic equation under consideration is 

322 116)(7 zxyyx  (1)    

Introduction of the linear transformations 

wzvuyvux 2,2,2  (2) 

in (1) leads to  

322 1110 wvu      (3) 

We solve (3) through different ways and using (2) obtain different sets of solutions to (1). 

Way 1: 

         Let 

22 10baw                                (4) 
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Write 11 on the R.H.S. of (3) as 

)101()101(11 ii            (5) 

Substituting (4) & (5) in (3) and employing the method of factorization,  

consider 

  31010110 biaiviu                                                                            (6) 

On equating the real and imaginary parts in (6), and employing (2),the values of zyx ,,
 

are given by 

22

3223

3223

202

1203630

8024903

baz

bbaabay

bbaabax







                                                            (7) 

Thus,(4) and (7) represent the integer solutions to (1). 

Note 1: 

The integer 11 on the R.H.S. of (3) is also represented as 

2)11(

)10729()10729(
11

ii 
  

Repetition of the above process leads to a different set of integer solutions to (1). 

Way 2: 

   Rewrite (3) as 

1*1110 322 wvu                (8) 

 Consider 1 on the R.H.S. of (8) as 

49

)1023()1023(
1

ii 
                               (9) 

Following the  analysis similar to  Way1,and replacing a by 7A ,b by7B, 

thevalues of  z,y,x satisfying (1)  are given by 

22

3223

3223

98098

78402352396901323

411601234810290343

BAz

BBAABAy

BBAABAx
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Note 2: 

The integer 1 on the R.H.S. of (8) is also expressed as 

2

222

2222

19

)1061()1061(
1

,
)10(

)21010()21010(
1

ii

sr

rsisrrsisr









 

Repeating the above process, different sets of solutions to (1) are obtained. 

Way 3: 

In (2),  

Assume  

)10(11

)10(11

)10(11

22

222

222

nmw

nmnv

nmmu







 

The values of x,y,z are 

 
 

22

32232

32232

22022

2021011

2021011

nmz

nnmmnmy

nnmmnmx







 

In (2), Assume 

 
 

 22

222

222

1011

10311

3011

nmw

nmnv

nmmu







 

The values of x,y,z are 

 
 

22

32232

32232

22022

2063011

2063011

nmz

nnmmnmy

nnmmnmx







 

III.CONCLUSION: 

An attempt has been made  to obtain non-zero distinct integer solutions to the non-homogeneous  cubic  

diophantine  equation with three unknowns  given by 
322 116)(7 zxyyx  .One may search for other 

sets of integer solutions to the considered equation as well as other choices of the third degree diophantine  

equations with multi-variables 
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