
206 
 Vol.2.Issue.2.2014   

 

 

  

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 
P.DIVYA  

*Author for Correspondence  
Article Info: 

Article received :14/04/2014 
Revised on:29/04/2014 

Accepted on:30/04/2014 

ABSTRACT 

        The ternary quadratic homogeneous equation representing 

homogeneous cone given by   
222 19 yxz   is analyzed for its non-zero 

distinct integer points on it. Three different patterns of integer points 

satisfying the cone under consideration are obtained. A few interesting 

relations between the solutions and special number patterns, namely, 

Polygonal number , Pyramidal number , Octahedral number, Pronic number, 

Decagonal and Nasty number are presented. Also, knowing an integer 

solution satisfying the given cone, three triples of integers generated from 

the given solution are exhibited. 
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INTRODUCTION 

             The ternary quadratic Diophantine equations offer an unlimited field for research due to their variety 

[1,21]. For an extensive review of various problems, one may refer [2-20]. This communication concerns with 

yet another interesting ternary quadratic equation 
222 19 yxz   representing a cone for determining its 

infinitely many non-zero integral points. Also, a few interesting relations among the solutions are presented. 
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Notations: 
m

nP    -  Pyramidal number of rank n with size m. 

nmT , - Polygonal number of rank n with size m. 

nPr  - Pronic number of rank n 

nOH - Octahedral number of rank n 

nT ,10 -Decagonal number of rank n
 

2. METHOD OF ANALYSIS  

The ternary quadratic equation under consideration is 
222 19 yxz                                           (1)  

To start with, it is seen that the triples )1022,922,12(),10,9,( 22  kkkkkkkk  satisfy (1).  

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

consider (1) as      

119 222  zyx
                                                               (2) 

Assume 22 19baz                                                                               (3) 

Write 1 as  

        
22

22

)2210(

)]12(19)229)][(12(19)229[(
1

nn

ninnninn




                           (4)     

Substituting (3) and (4) in (2) and employing the method of factorization define  

                    
)2210(

)19](19)12()229[(
19

2

22

nn

bianinn
xiy




  

Equating the real and imaginary parts in the above equation, we get 

                                 
)2210(

)]12)(19()229(2[

2

222

nn

nbaabnn
x




  

   
)2210(

)]12(38)19)(229[(
2

222

nn

nabbann
y




  

Replacing a by  Ann )2210( 2 , b by  Bnn )2210( 2  in the above equation  corresponding integer 

solutions to (1) are given by 

 )}]229(2{)12)(19)[(2210( 2222 nnABnBAnnx                              

)}]12(38{)229)(19)[(2210( 2222  nABnnBAnny                          

)19()2210( 2222 BAnnz                                                                               

             For simplicity and clear understanding, taking n=1 in the above equations, the corresponding integer 

solutions of (1) are given by 

                        ABBAx 18019010 22   

                        ABBAy 380171090 22   

                         )19(10 222 BAz   

Properties:  

)189(mod1)1,( ),22(  AtAx  

)188(mod2)1,( ),10(),14(  AA ttAx
 

)29(mod10360190),1( 5

),4(),22(

2
2  AAA pttAAx  
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)159(mod10180),1( ),362(  AA prtAAx  

 

 

 

)749(mod190540760)12,( ),1502(),4(

2
2  AAA

OHttAAx                             
 
 

the following represents a nasty number 
2)60(6),(60 AAAx   

It is worth to note that 1 in (2) may also be represented as  

22

22

)419(

)]4(19)419][(19)4()419[(
1

n

ninnin




               

Following the analysis presented above, the corresponding integer solutions to (1) are found to be 

)}]419(2{)4)(19)[(419( 2222 nABnBAnx                               

}]152{)419)(19)[(419( 2222 nABnBAny                                

)19()419( 2222 BAnz                                                                     

For the sake of simplicity, taking n=1 in the above equations, the corresponding integer solution of (1) are 

given by 

ABBAx 690174892 22   

ABBAy 34966555345 22   

)19(23 222 BAz   

Properties:  

 )781(mod186)1,( ),186(  AtAx  

)780(mod188)1,( ),10(),178(  AA ttAx  

)275(mod9213801748),1( 5

),4(),186(

2
2  AAA pttAAx  

)1471(mod92690),1( ),3314(  AA prtAAx  

)6899(mod174820706992)12,(
),4(),13802(

2
2  AAA OHttAAx  

3. Generation of integer solutions   

Let ),,( 000 zyx   be any given integer solution of (1) 

Then, each of the following triples of   integers satisfies (1): 

Triple 1 : ),,( 111 nnn zyx  

01 19 xx n

n   

]})3(4)3(4{})3(2)3(8[{
6

1
001 zyy nnnn

n   

]})3(8)3(2{})3(4)3(4[{
6

1
001 zyz nnnn

n   

Triple 2 : ),,( 222 nnn zyx   

  ]})9()9{(})9(19)9([{
18

1
002 zxx nnnn

n   

 02 9 yy n

n   

)291(mod255)1,( ),182(  AtAy

)2089(mod90),1( ),3422(  BtBy
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]})9()9(19{})9(19)9(19[{
18

1
002 zxz nnnn

n   

Triple 3: ),,( 333 nnn zyx  

]})10()10({})10(19)10[{(
20

1
003 yxx nnnn

n   

]})10()10(19{})10(19)10(19[{
20

1
003 yxy nnnn

n   

03 10 zz n

n                             

4. CONCLUSION 

In this paper, we have presented two different patterns of infinitely many non-zero distinct integer solutions of 

the homogeneous cone given by 
22219 zyx  .To conclude, one may search for other patterns of solution 

and their corresponding properties. 
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