
sZ 

 
 

 

                                                  
 

 

Full Length Research Article 
 
 

ON THE TERNARY CUBIC EQUATION 322 2319)(5 ZYXXYYX   
 

 

*Vidhyalakshmi, S., Kavitha, A. and Gopalan, M. A. 

 

Department of Mathematics, Shrimati Indira Gandhi College, Trichy, India 
 

 

 

ARTICLE INFO                                          ABSTRACT 
 

 
 
 

 

The ternary cubic Diophantine equation is analyzed for its infinitely many non-zero distinct integral 
solutions. A few interesting properties among the solutions are presented. 
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INTRODUCTION 
  

Integral solutions for the cubic homogeneous or non-
homogeneous Diophantine equations are an interesting 
concept, as it can be seen from (Carmichael, 1959; Dickson, 
2005 and Modrell, 1969). In (Gopalan, 2006,2007, 2008a,b,c,d, 
2010 a,b,c,d,e,f,g, 2013a) a few special cases of ternary cubic 
Diophantine equations are studied. In this communication, we 
present the integral solutions of yet another ternary cubic 
equation 322 2319)(5 ZYXXYYX  .A few interesting 
relations between the solutions are obtained. 

 
MATERIALS AND METHODS 
 
The Diophantine equation to be solved for its non-zero 
distinct integral solution is, 
 

322 2319)(5 ZYXXYYX                        ……..(1)          
              

The substitution of linear transformations, 
 

0,,  vuvuYvuX                              ……(2) 
in (1) we get, 
 

322 231))((9))()((5 Zvuvuvuvuvuvu   
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322 231912 Zvuu                                  ……………(3) 

 
322 2319)1( Zvu                                      …………(4)              

 

Let           Z=a2+19b2                                                                                  
 
where a,b are non-zero distinct integers. Different patterns of 
(1) are illustrated below. 
 
 PATTERN: 1 
 

Write 23 as, )192)(192( ii                                 ………(5)  
 
Substituting (4) and (5) in (3)  

 
3322 )19()19)(192)(192(19)1( biabiaiivu   

 

Employing positive and negative factors, we get, 
 

3)19)(192()191( biaiviu       ……………(6) 
               

3)19)(192()191( biaiviu        ………(7)     
 
 

Equating real and imaginary parts in (6) 
 
 

1571143612 2233  baabbau  
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baabbav 2233 65738   
 
Hence the values of XandY satisfies (1) are given by, 
 

1511713233),( 2233  baabbabaX            ………(8) 
 

16357399),( 2233  baabbabaY              ……(9) 
 
Z(a,b)=a2+19b2 

 
Thus (8), (9), and (4) represent non-zero distinct integral 
solutions of (1) in two parameters.  
 
PROPERTIES 
 

)2(0)1,(2 ,104,9 ModTaXcp aa 
 
)5(1)2,()2,(3 ,554 ModTaXaY a 

 
)5(3)1,( ,128,6 ModTcpaY aa 

 

)2(0)1,(18 ,122
3 ModTaXp aa 

 

 2
,376))1(,(6 aTaaaZ 

  
is a nasty number 

 
PATTERN:2 
 

Assume  
22 19baZ 

 
 

Write 1 as,  100

)199)(199(
1

ii 


            
………(10)

 
 

(3) is written as 
1*2319)1( 322 Zvu       ………(11) 

 
Substuting (4) and (10) in (11) and applying the method of 
factorization, wehave 
 

100

)199)(199(
)19()19)(192)(192()191)(191( 33 ii

biabiaiiviuviu




Define, 
 

3)19)(199()192(
10

1
)191( biaiiviu 

 
 
Equating real and imaginary parts, weget    
 

]10627573971[
10

1 2233  baabbau
 

]36271911[
10

1 2233 baabbav 
 

Substituting the values of u and v in (2) , weget 
 

……(12) 
 

As our interest is on finding integer solutions, we choose a and 
b suitably so that the values of u and v are in integers. 
 
Replace a by 5A and b by 5B in (4) and (12), the corresponding 
integral solutions of (1) are, 
 

17875712549875125),( 2233  BAABBABAX  

178008550494006),( 2233  BAABBABAY  

22 47525),( BABAZ 
 

 
PROPERTIES 
 

)7(26)1,( ,104,6,5 ModATcpcpAY aAA 
 

)7(678009)1,( ,4 ModTOHAY AA 
 

)5(4)1,(,52 ModAAZT A 
 

)3(1779118)1,( ,4
4 ModTpAX aA 

 
)5(4)1,(78006 ,6 ModAXprcp AA 

 
)7(695)1,(6 ,15752,6,30 ModTcpAXcp AAA 

 
)10(9190049400),1( ,6 ModHDcpBX BB 

 
 
Coclusion 
 
To conclude, we may search for other patterns of solutions to 
(1) along with their properties. 
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