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ABSTRACT 

The ternary Quadratic Diophantine equation 
222 24233 zxyyx   is analyzed for its non – zero distinct 

integer solutions. Six different patterns of non-zero distinct integer solutions to the equation under consideration 

are obtained. A few interesting relation between the solutions and special numbers are exhibited.  
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I. INTRODUCTION 
The Ternary Quadratic Diophantine 

equation offers an unlimited field for research 

because of their variety [1-2]. For an extensive 

review of various problems, one may refer [3-10]. 

This communication concerns with yet another 

interesting Also a few interesting relations among 

the solutions have been presented..  

 

II. NOTATIONS 
obl n- Oblong number of rank „n‟ tm,n- Polygonal 

number of rank „n‟ with  sides‟m‟  

 
III. METHOD OF ANALYSIS 

The ternary quadratic equation to be solved in 

integers is 

 
222 24233 zxyyx    …………… (1) 

 

Now, introducing the linear transformations 

 

vux  ; vuy   ,   ……………… (2) 

 

We have  
222 62 zvu  ……………… (3) 

 

6 can be written as  

)22)()22(6 ii  ……………… (4) 

 

 Assume 22 baz  ………………    (5) 

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

factorization, define  

 

[6 22 ba  ] )2)(2(2 viuviu   

Equating real and imaginary parts 

abbabauu 442),( 22   

abbabavv 42),( 22   

 

Substitute u and v in (2) 
22 63),( babaxx   

abbabayy 82),( 22   

22 2),( babazz   

 

Properties: 

(i)  
)4(mod08),1(),1(  noblnynx

 

(ii) )2(mod08),1(3),1(  noblnzny  

(iii) )5(mod0)1,(),1(  nznx  

(iv) )2(mod08),1(),1(  nnzny  

 

PATTERN:II   
(3) Can be written as 

2222 422 zzvu   

B

A

zu

vz

vz

zu











2

)(22
 

  Using cross multiplication, we get 

abbabayy

babaxx

82),(

63),(

22

22




 

22 2),( babazz   

From which we get 
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22

22

3

;3

;6

abz

bav

abu







…… (6) 

 

Using (5) in (2), we obtain the integer solutions to 

(1) as given below: 

abbabaxx 63),( 22    

abbabayy 63),( 22   

22 3),( babazz    

 

PROPERTIES 

(i) )2(mod0),1(),1(  nynx  

(ii) )6(mod06),1(),1(  noblnzny  

(iii) )6(mod0),1(),1(  nznx  

(iv) )9(mod0)2(9),1(6),1(3  nnnynx  

(v) )6(mod0),1(2),1(4  nzny  

It is observed that (3) may also be written in the 

following three ways 

 

WAY : 1 

ababbaxx 63),( 22   

abbabayy 63),( 22   

22 3),( babazz    

 

PROPERTIES 

(i) 06),1(),1(  noblnznx  

(ii)  )12(mod0),1(),1(  nynx  

(iii) 06),1(),1(3  noblnzny  

(iv) )3(mod0),1(3),1(6  nynx  

(v) noblnnznx 612`),1(),1(   

 

WAY : 2 

ababbax 63),( 22   

 ababbay 63),( 22   

223),( babaz   

 

PROPERTIES 

(i) )6(mod0),1(),1(  nynx  

(ii) )10(mod06)1,(3)1,(  nnznx  

(iii) )6(mod0)1,(2)1,(6  nynx  

(iv) noblnnznx 18)1,(3)1,(3   

(v) )6(mod06)1,()1,(  noblnzny  

 

 WAY: 3 

abbabaxx 63),( 22   

abbabayy 63),( 22   

223),( babazz   

 

 

PROPERTIES 

(i) )6(mod02),1(),1( 2  nnynx  

(ii) )6(mod02),1(),1( ,4  ntnzny  

(iii) )5(mod02),1(),1( ,4  ntnznx  

(iv) 0)3(2),1(),1(  nnnzny  

 

PATTERN:2   

Assume 
222 33 zvu              (7) 

 Also write 4 as 

       )3(*)3(3 ii                 (8) 

        
22 3baz        (9) 

Substitute (8) and (9) in (7) and employing the 

method of factorization, define  
2]3)[3(3 biaiviu           

 

Equating the real and imaginary parts, we get 

     abu 6  

     
22 3bav   

      
22 3baz   

and hence 

    x = x(a,b) = abba 63 22   

    y = y(a,b) = abba 63 22   

    z = z(a,b) =
22 3ba   

  

IV. CONCLUSION 

To conclude, one may search for other patterns of 

solutions to the equation under consideration. 
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V. INDENTATIONS AND EQUATIONS 
The first paragraph under each heading or 

subheading should be flush left, and subsequent  

 

paragraphs should have a five-space 

indentation. A colon is inserted before an equation is 

presented, but there is no punctuation following the 

equation. All equations are numbered and referred 

to in the text solely by a number enclosed in a round 

bracket (i.e., (3) reads as "equation 3"). Ensure that 

any miscellaneous numbering system you use in 

your  paper cannot be confused with a reference [4] 

or an equation (3) designation. 

 

VI. FIGURES AND TABLES 
To ensure a high-quality product, diagrams 

and lettering MUST be either computer-drafted or 

drawn using India ink.  Figure captions appear 

below the figure, are flush left, and are in lower case 

letters. When referring to a figure in the body of the 

text, the abbreviation "Fig." is used. Figures should 

be numbered in the order they appear in the text. 

Table captions appear centered above the table in 

upper and lower case letters. When referring to a 

table in the text, no abbreviation is used and "Table" 

is capitalized. 

 

VII. CONCLUSION 
A conclusion section must be included and 

should indicate clearly the advantages, limitations, 

and possible applications of the paper.  Although a 

conclusion may review the main points of the paper, 

do not replicate the abstract as the conclusion. A 

conclusion might elaborate on the importance of the 

work or suggest applications and extensions. 
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