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ARTICLE INFO    ABSTRACT 
   
 

The ternary cubic condition   322 5521116 zyxxyyx   is considered for deciding its non-zero 

particular basic arrangements utilizing the linear transformations )0(,  vuvuyvux ,   

and utilizing the strategy for factorization in complex forms, various methods of essential answers for 
the ternary cubic condition viable are gotten. In each method, fascinating relations among the 
arrangements, a few exceptional polygonal, pyramidal numbers and focal pyramidal numbers are 
displayed. 
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INTRODUCTION 
 
The subject of Diophantine condition, one of the fascinating areas of Number Theory, assumes a critical part in higher math and greatly affects 
gullible individuals and consistently possesses a surprising situation because of unchallenged verifiable significance. The Diophantine conditions 
might be either polynomial condition with no less than two questions for which number arrangement, are required or supernatural condition 
including geometrical, logarithmic, outstanding and surd capability to such an extent that one might be keen on getting whole number 
arrangement. 
 
The issue of tracking down all number arrangements of a Diophantine condition with at least three factors and conditions of degree something 
like three, in everyday presents a reasonable plan of challenges. In [1-3], hypothesis of numbers was talked about. In [4,5], an exceptional 
Pythagorean triangle issue have been examined for its essential arrangements.  
 
In [6-11], higher request conditions are considered for essential arrangements. In this correspondence, the non-homogeneous cubic condition 
with three unknowns addressed by the condition   322 5521116 zyxxyyx   is thought of and specifically a couple of fascinating relations 

among the arrangements are introduced. 
 

METHOD OF ANALYSIS 
 
The ternary cubic equation to be solved is 
 

  322 5521116 zyxxyyx                                                                                                …………….. (1) 

 
Introducing the linear transformations 
 

vuyvux  ;                                                                                               …………….. (2) 

 
in (1), it is written as 
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  322 552231 zvu                                                                                                  …………….. (3) 

 
Now (3) is solved through different ways and using (2), different methods of integer solutions to (1) are obtained. 
Method 1 

Assume, 
22 23baz                                                                                                                   …………….. (4) 

 

Write 552 as, 
 

  23232323552 ii                                                                                                                                …………….. (5) 

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

    3232323231 biaiviu                                                                                                …………….. (6) 

 
Equating the real and imaginary parts, the values of u and v are obtained as 
 

3223 529691587231 bbaabau   
 

3223 5296969 babbaav   
 
Substituting the above values ofu  and v  in (2), the values of x  and y  are given by 

 

1165624 23  abax  
 

11058138151822 3223  bbaabay  
 

22 23baz   
 
Properties: 
 
1.    145mod0144288,  aa GnoSOaay  

2.   01212,  aa GnoCSaaz  

3.    817mod0816816,816 5
,3  aaa GnoPaaxT  

4.    409mod0408816,  aa GnoSOaax  

5.      673mod06721344,2,  aa GnoSOaaxaay  

6.      119mod0120240,,2  aa GnoSOaaxaay  

7.  115mod0114228240),(),(2),( ,6
5  aaa GnoTPaazaayaax  

 
Method 2 
 
Equation (3) can be written as 
 

  322 552231 zvu   
 

Write   
227

2341923419
552

ii 
                                                                                                                  ……………..(7) 

 

Define, 

     
27

232342323419
231

3
biaii

viu



 

 

Equating real and imaginary parts, leads to 
 

]58719765923805345[
27

1
1 3223 bbaabau 

                                                                                                              
……………..(8) 

]765910357935111[
27

1 2233 abbabav                                                                                                  ……………..(9) 

Since our aim is to find integer solution, assuming Aa 27 and Ba 27  in (8) and (9) and substituting the values of vu ,  in (2), the distinct 

nonzero integral solutions to (1) obtained as 
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1]50784662431464456[27 32232  BBAABAx  
 

1]66654869416146234[27 32232  BBAABAy  
 

]23[27 222 BAz   
 
Properties: 
 
1.  17010mod0243243)1,( ,8  aa GnoTaz  

2.  8181mod074521863),1( ,20  aa GnoTaz  

3.  34142mod0607243)1,(2 ,6,14  aaaa GnoCSTTaz  

4.  2396951mod023969524793904),(  aa GnoSOaax  

5.  15326495mod0153264961532649615326496),( ,3
5  aaa GnoTPaay  

6.  27499887mod096463082071638420776)1,( ,3  aaaa GnoTCCTOax  

 
Method 3 
 
Equation (3) can be written as 
 

  1*552231 322 zvu   
 

Write ‘1’ as,    
224

2322223222
1

ii 
  

Define,       
24

23232222323
231

3
biaii

viu



 

 
Equating real and imaginary parts,  
 

]35972469231740460[
24

1
1 3223 bbabaau 

                                                                                                                   
……………..(10) 

 

]105804692138068[
24

1 3223 babbaav                                                                                                            ……………..(11) 

Since our aim is to find integer solutions, assuming Aa 24 , Bb 24  in (10) and (11) and substituting the values of vu ,  in (2), the 

distinct non-zero integral solutions to (1) determined as 
 
 1]25392331236432528[24 32232  BBAABAx  

 1]46552607227048392[24 32232  BBAABAy  

 ]23[24 222 BAz   

 
Properties: 
 
1.  5374mod05376768),(),(),( ,11  aa GnoTaazaayaax  

2.  3456mod03456),(6912 ,3  aa GnoaazT  

3. 2)1,1()1,1()1,1(  zyx  is a cubical integer. 

4. 1)],([
24

1
2

aay is a cubical integer. 

5. )6036(mod0258117263456)],(),([
24

1
,262

 aaa GnoTRDaazaay  

6. )8280(mod0173521259264)]1,()1,([
24

1
,3,82

 aaaa GnoTTCCazax  

 
Method 4 
 
Equation (3) can be written as  
 

  1*552231 322 zvu   
 

Write ‘1’ as,   
236

2371323713
1

ii 
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Define,       
2

3

36

23237132323
231

biaii
viu




 
 
Equating real and imaginary parts, 
 

]92046120069522138[
36

1
1 3223 bbaabau 

                                                                                                                  
……………..(12) 

 

]317412006414174[
36

1 3223 babbaav 
                                                                                                                         

……………..(13) 

Since our aim is to find integer solution, assuming Aa 36 and Bb 36  in (12) and (13) and substituting the values of vu ,  in (2), the distinct 

nonzero integral solutions to (1) found as 
 

1]888721159221528312[36 32232  BBAABAx  
 

1]9522012420248436[36 32232  BBAABAy  
 

]23[36 222 BAz   
 
Properties: 
 
1. )108335231(mod070450567208352202176)1,( ,3  aaa GnoTCCax  

2. )30672(mod099369936),4( ,8  aa GnoTbz  

3. )27620353(mod027620352),(18413568  aa GnoaayO  

4. )18154367(mod018149184363191045184),(),(  aaa GnoSORDaazaax  

5. )28031(mod105331050928032)],(),([
36

1
,182
 aa TCCaazaax  

6. ),(9
36

1
2

aaz is a cubical integer. 

7. ),(6
36

1
2

aaz is a perfect square. 

 

CONCLUSION 
 
 In this paper, we have presented four different methods of non-zero distinct integer solutions of the non homogeneous cone given by 

  322 5521116 zyxxyyx   is presented to conclude, one may search for other patterns of non-zero distinct integer solutions and their 

corresponding properties for other choices of cubic Diophantine equations. 
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