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ABSTRACT: 

The sequences of integral solutions to the cubic equation with three variables  

  322 528169 zxyyx    are obtained.  

KEYWORDS: 

Non-Homogeneous Cubic, Cubic with three unknowns, integral solutions. 

Introduction: 

The Diophantine equation offer an unlimited field for research due to their variety [1-3]. In 

particular, one may refer [1-6] for cubic equation with three unknowns are studied for its non-trivial 

integral solutions. This communication concerns with the problem of obtaining infinitely many 

non-zero distinct integral solutions of ternary cubic equation given by    322 528169 zxyyx  .  

METHOD OF ANALYSIS 

The non-homogeneous ternary cubic diophantine equation to be solved for its non-zero 

distinct integral solutions is given by 

   322 528169 zxyyx          (1) 

Introducing the transformations  

   0,)(2),(2  vuvuyvux                (2) 

in (1), it leads to 

      
322 6617 zvu           (3) 
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Which is to be solved through different methods to obtain different sets of integer solutions to (1). 

Method 1: 

Assume  22 17baz           (4) 

where a and b are non-zero integers. 

Write 66 as   17717766 ii          (5) 

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

   31717717 biaiviu   

Equating the real and imaginary parts, we have 

 2233

2233

5121119

357512897

abbabav

abbabau




  `     (6) 

From (2) , we have 

 
 









baabbabay

baabbabax

2233

2233

7230640862),(

3040817082),(

       (7) 

Note 1: 

Rewrite 66 as 
  

81

17731773
66

ii 
        (8) 

Substituting (4) & (8) in (3) and applying the same procedure as mentioned in the above set, we 

have 

 
  317

9

1773
17 bia

i
viu 


  

Equating the real and imaginary parts, we have 

 

 

 2233

2233

512191241
9

1

37235128973
9

1

abbabav

abbabau





       

As our aim is to find integer solutions, choose BbAa 9,9   in the above equations. In view of 

(4) & (2), the corresponding non-zero integer solutions of (1) are given by 

http://www.ijirset.com/


         International Journal of Innovative Research in Science, Engineering and Technology (IJIRSET) 

                                                    |e-ISSN: 2319-8753, p-ISSN: 2347-6710| www.ijirset.com | Impact Factor: 8.423| A Monthly Peer Reviewed & Referred Journal | 

|| Volume 12, Issue 7, July 2023 || 

| DOI:10.15680/IJIRSET.2023.1207135 |  

IJIRSET©2023                                                       |     An ISO 9001:2008 Certified Journal   |                                                   9944  

 

 

 
 
 22

2233

2233

1781),(

2974322187012393058322),(

305694136087711259942),(

BABAz

ABBABABAy

ABBABABAx







 

Note 2:  

We can write 66 in an another way as 
  

49

1755317553
66

ii 
  

As proceeding in the above sets, we get the corresponding non-zero distinct integer solutions of (1) 

to be 

 

 
 
 22

2233

2233

1749),(

1199522028611495423522),(

14494247042665628422),(

BABAz

ABBABABAy

ABBABABAx







 

Method 2: 

One may write (3) as 

 1*6617 322
zvu                    (9)  

Write 1 as 

 81

)178)(178(
1

ii 
               (10)                

Using (4) , (5) and (10) in (9) and applying the method of factorization, define 

     
 

3

17178177
9

1
)17( biaiiviu        (11) 

Equating real and imaginary parts of (9), we have 

 

 

 2233

2233

76511766315
9

1

1989765433539
9

1

abbabav

abbabau




 

As our aim is to find integer solutions , choosing BbAa 3,3  in the above equations we obtain. 

In view of (4) & (2), the corresponding non-zero integer solutions of (1) are given by 

 

 
 
 22

2233

2233

179),(

3672264614994722),(

82621944110161622),(

BABAz

ABBABABAy

ABBABABAx






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Note 3:  

We can write 1 in an another way as 
  

169

17341734
1

ii 
  

As proceeding in the above sets, we get the corresponding non-zero distinct integer solutions of (1) 

given by 

 

 
 
 22

2233

2233

17169),(

413712203814115494681122),(

1723822713612871043382),(

BABAz

ABBABABAy

ABBABABAx







 

Note 4:  

We can write 1 in an another way as 
  

441

17541754
1

ii 
  

As proceeding in the above sets, we get the corresponding non-zero distinct integer solutions of (1) 

given by 

 

 
 
 22

2233

2233

17441),(

21591368017384543182423362),(

404838952560539784079382),(

BABAz

ABBABABAy

ABBABABAx







 

Method 3: 

In addition to (2), let us consider another set of transformations as  

0,,)(2),(2  vuvzvuyvux       (13) 

Thus, from (1) we get )1766(22  vvu        (14) 

After performing a few calculations, we note that (14) is satisfied by 

     1411
6

1
1 22  kkkkv  

      



  1411

6

1
171111 222

kkkkkku  

By substituting the above u and v values in (13), we get the corresponding non-zero integer 

solutions to (1). 

Conclusion: 

In this paper, we have presented sets of infinitely many non-zero distinct integer solutions to 

the ternary cubic equation given by   322 528169 zxyyx  . As Diophantine equations are rich 
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in variety due to their definition, one may attempt to find integer solutions to higher degree 

diophantine equations with multiple variables along with suitable properties.. 

REFERENCES 

1. L.J.Mordell, Diophantine Equations, Academic press, New York, 1969. 

2. Carmichael, R.D. 1959. The Theory of Numbers and Diophantine Analysis, New York, Dover. 

3. Dickson, L.E. 2005. History of Theory of Numbers, vol.2,Diophantine Analysis, New York, 

Dover. 

4. S.Vidhyalakshmi, J.Shanthi, K.Hema, M.A.Gopalan, Observation on the paper entitled Integral 

Solution of the homogeneous ternary cubic equation 333 )(52 zyxyx  , EPRA IJMR, 

Vol.8, Issue 2, 266-273, 2022. 

5. M.A.Gopalan, S.Vidhyalakshmi, J.Shanthi, J.Maheswari, On ternary Cubic Diophantine 

equation 322 1215)(3 zyxxyyx  , IJAR, Vol I, Issue 8, 209-212, 2015. 

6. Manju Somanath, J.Kannan, K.Raja, Families of solution of a cubic Diophantine equation, 

IJRASET, Vol 4, Issue XI, Nov 2016. 

7. Manju Somanath, T.Anupreethi, V.Sangeetha, Lattice points for the quadratic Diophantine 

equation 222 8419)(21 zxyyx  , IJIRSET, Vol 11, Issue 5, 5542-5549, May 2022. 

http://www.ijirset.com/


 

8.423 


