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Abstract:  

        The ternary quadratic homogeneous equation representing homogeneous cone 

given by   222 53 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. 

Keywords: Ternary homogeneous quadratic, integral solutions. 

2010 Mathematics Subject Classification: 11D09 
                                                           
*
 Former VC,Bharathidasan University, Trichy-620024, Tamilnadu, India. 

**
 Professor , Department of Mathematics, SIGC,Trichy-620002,Tamilnadu, India                                                                                                  

***
 M .Phil student , Department of Mathematics,SIGC,Trichy-620002,Tamilnadu,India 

****
 Assistant Professor, Department of Mathematics, National college, Trichy-620001, 

Tamilnadu, India  



             IJESR           Volume 2, Issue 6             ISSN: 2347-6532 
__________________________________________________________      

A Monthly Double-Blind Peer Reviewed Refereed Open Access International e-Journal - Included in the International Serial Directories 
Indexed & Listed at: Ulrich's Periodicals Directory ©, U.S.A., Open J-Gage as well as in Cabell’s Directories of Publishing Opportunities, U.S.A. 

International Journal of Engineering & Scientific Research 
http://www.ijmra.us 

 
24 

June 
2014 

1. 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 53 yxz  representing a cone for 

determining its infinitely many non-zero integral points. Also, a few interesting 

relations among the solutions are presented. 

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 53 yxz                                          (1)  

To start with it is seen that the triples )2722,2622,12(),27,26,( 22 kkkkkkkk  

satisfy (1).  

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

consider (1) as  
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    153 222 zyx                                                          (2) 

Assume 22 53baz                                                                (3) 

Write 1 as  

        
)2227(

)]12(53)2226)][(12(53)2226[(
1

2

22

nn

ninnninn
                  (4)     

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

                    
)2227(

)53](53)12()2226[(
53

2

22

nn

bianinn
xiy  

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

                                 
)2227(

)]12)(53()2226(2[
2

222

nn

nbaabnn
x  

            
)2227(

)]12(106)53)(2226[(
2

222

nn

nabbann
y  

Replacing a  by  Ann )2227( 2 , b by  Bnn )2227( 2  in the above equation  

corresponding integer solutions to (1) are given by 

 )}]2226(2{)12)(53)[(2227( 2222 nnABnBAnnx                             

)}]12(106{)2226)(53)[(2227( 2222 nABnnBAnny                          

)53()2227( 2222 BAnnz                                                                              

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

corresponding integer solutions of (1) are given by 

                         ABBAx 1404143127 22  
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                        ABBAy 286237206702 22  

                         )53(27 222 BAz  

Properties:  

)1430(mod1)1,( ),56( AtAx  

)26(mod1),1( ),2864( BtBx  

)728(mod53)1,( ),1460( AtAz  

)80(mod2728081431),1( 5

),4(),56(

2
2 AAA pttAAx  

)4319(mod14311404)1,( ),2918( AA prtAAx  

 

)11476(mod14031404)34,( ),10(),45740( AA ttAAx
 

)5696(mod143142125724)12,( ),1136(),4(

2
2 AAA

OHttAAx                             
 
 

Each of the following represents a nasty number 

2)81(6),( AAAz  

2)162(6)),(),((2 AAAyAAz
 

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

represented as  

              
22

22

)453(

)]4(53)453][(53)4()453[(
1

n

ninnin
              

)2161(mod469)1,( ),1406( AtAy
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Following the analysis presented above, the corresponding integer solutions to (1) 

are found to be 

)}]453(2{)4)(53)[(453( 2222 nABnBAnx                              

}]424{)453)(53)[(453( 2222 nABnBAny                               

)53()453( 2222 BAnz                                                                    

For the sake of simplicity, taking n=1 in the above equations, the corresponding 

integer solution of (1) are given by 

 ABBAx 558612084288 22  

           ABBAy 241681480292793 22  

         )53(57 222 BAz  

Properties:  

 )5813(mod458)1,( ),458( AtAx  

)6497(mod228),1( ),24170( AtAx  

)444086(mod148029483362793)1,( 5

),4(),296060(

2

AAA pttAAy A  

)139649(mod279324168),1( ),290474( AA prtAAy  

)21376(mod12573)1,( ),5588( AtAy  

)3248(mod53)1,( ),6500( AtAz  

)450(mod327)],1(),1([ ),24170( AtAzAx  

 3.Generation of integer solutions   
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              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 53 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   

  ]})26()26{(})26(53)26([{
52

1
002 zxx nnnn

n  

02 26 yy n

n
 

]})26(53{})26(53)26(53[{
52

1
002 zxz nnn

n  

Triple 3: ),,( 333 nnn zyx  

]})27()27({})27(53)27[{(
54

1
003 yxx nnnn

n  

]})27()27(53{})27(53)27(53[{
54

1
003 yxy nnnn

n  

03 27 zz n

n
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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   22253 zyx .To 

conclude, one may search for other patterns of solution and their corresponding 

properties. 
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