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ABSTRACT 

The binary quadratic equation represented by the positive pellian 4635
22  xy   is analyzed for its distinct 

integer solutions. A few interesting relation among the solutions are given. Employing the solutions of the above 

hyperbola, we have obtained solutions of other choices of hyperbolas and parabolas 

 

KEYWORDS: Binary quadratic, Hyperbola, Parabola, Pell equation, Integer solution. 

 

1. INTRODUCTION 
The binary quadratic Diophantine equations are rich is variety. The binary quadratic equation of the form 

122  Dxy .where D is non square positive integer has been satisfied by various mathematician for its non-

trivial integral solution. When D takes different integral values[1-4].In [5-11] the binary quadratic non- 

homogeneous equation representing hyperbolas respectively are studied for their non-zero integral solutions. 

This communication concerns with yet another binary quadratic equation given by 4635
22  xy . The 

recurrence relation satisfied by the solutions x and y are given. Also a few interesting properties among the 

solutions are exhibited. 

 

2. METHOD OF ANALYSIS 
The positive Pell equation representing hyperbola under consideration is  

                
4635 22  xy                         (1) 

The smallest positive integer solutions of (1) are     

                                          
1

0
x , 9

0
y

   
 To obtain the order solution of (1), consider the pellian equation  

                                         
135 22  xy                                                                                                         (2) 

Whose initial solution is given by 
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The general solution  
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yx ~,~  of (2) is given by      
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Applying Brahmagupta lemma between  
00

, yx  and  
nn

yx ~,~ , the other integer solution to (1) are given by 
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The recurrence relation satisfied by the solution x  and y  are given by 
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Some numerical examples of 
n

x  and 
n

y   satisfying (1) are given in the Table: 1 below: 

 
Table 1: Numerical Examples 

    n  
     nx  

    ny  

    0      1     9 

    1      15    89 

    2     179    1059 

    3     2133    150369 

    4     25417    1654059 

 

From the above table, we observe some interesting relations among the solutions which are presented below: 

 Both 
n

x  and 
n

y   values are odd . 

1.  Relations among the solutions are given below. 
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2. Each of the following expression represents a Nasty Number: 
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3.  Each of the following expression represents a cubical Integer: 
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4.  Each of the following expression represents a bi-quadratic Integer: 
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5.  Each of the following expression represents a Quintic Integer: 

  
1133335555

3509017545359
23

1



nnnnnn

xyxyxy  

  
1233435565

8909044545899
23

1



nnnnnn

xxxxxx  

  
1333535575

3530301765153533
92

1



nnnnnn

xxxxxx  

  
1233435565

175030875151753
46

1



nnnnnn

xyxyxy  

  
1333535575

6265090313254562759
1633

1



nnnnnn

xyxyxy  

  
2143336555

3508901754903589
138

1



nnnnnn

xyxyxy  

  
3153337555

350105901755295351059
1633

1



nnnnnn

xyxyxy  

  
2143336555

1015057515
23

1



nnnnnn

yyyyyy  

  
3153337555

1017905895179
276

1



nnnnnn

yyyyyy  

  
2343536575

105908905295445105989
23

1



nnnnnn

xxxxxx  

  
2243436565

5250890262544552589
23

1



nnnnnn

xyxyxy  

  
2343536575

6265089031325445626589
138

1



nnnnnn

xyxyxy  

  
3253437565

175035428751765175353
46

1



nnnnnn

xyxyxx  

  
3353537575

626501059031325529562651059
23

1



nnnnnn

xyxyxy  

  
3253437565

15017907589515179
23

1



nnnnnn

yyyyyy  

 

 

 

 

http://www.ijesrt.com/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


  ISSN: 2277-9655 

[Rani* al., 8(3): March, 2019]  Impact Factor: 5.164 

IC™ Value: 3.00  CODEN: IJESS7 

http: // www.ijesrt.com© International Journal of Engineering Sciences & Research Technology 

 [124] 

    
IJESRT is licensed under a Creative Commons Attribution 4.0 International License. 

 

3. REMARKABLE OBSERVATIONS 
 

3.1 Employing linear combinations among the solutions of (1), one may generate integer solutions for 

other choices of hyperbolas which are presented in Table: 2 below: 

 
Table: 2 Hyperbolas 

S.NO Hyperbola                              (X,Y) 

1 211635 22  XY   
1111

359,9



nnnn

xyyx  

2 211635 22  XY   
1221

899,15



nnnn

xxxx  

3 30470435 22  XY   
1331

10599,179
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4 7617635 22  XY   
1221
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5 1066675635 22  XY   
1331
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14 211635 22  XY   
3333
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15 259210035 22  XY   
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5256265,105989
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3.2 Employing linear combinations among the solutions of (1), one may generate integer solutions for 

other choices of parabolas which are presented in Table: 3 below: 

 
Table: 3 Parabolas 

S.NO  Parabola                (X,Y)         
 

1 21163523 2  XY   46359,9
222211


 nnnn
xyyx  

2 21163523 2  XY   46899,15
223221


 nnnn
xxxx  

3 30470435276 2  XY   55210599,179
224231


 nnnn
xxxx  

4 7617635138 2  XY   2765259,89
223221


 nnnn
xyyx  

5 10666756351633 2  XY   326662659,1059
224231


 nnnn
xyyx  

6 7617635138 2  XY   2763589,159
322212


 nnnn
xyyx  

7 10666756351633 2  XY   3266351059,1799
422213


 nnnn
xyyx  
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8 259210035805 2  XY   161035525,899
322212


 nnnn
yyyy  

9 373262400359660 2  XY   19320356265,10599
422213


 nnnn
yyyy  

10 21163523 2  XY   46105989,15179
324232


 nnnn
xxxx  

11 21163523 2  XY   4652589,1589
323222


 nnnn
xyyx  

12 7617635138 2  XY   276626589,151059
324232


 nnnn
xyyx  

13 7617635138 2  XY   2765251059,17989
423223


 nnnn
xyyx  

14 21163523 2  XY   4662651059,1791059
424233


 nnnn
xyyx  

15 259210035805 2  XY   16105256265,105989
423223


 nnnn
yyyy  

 

4. CONCLUSION 
In this paper, we have presented infinitely many integer solutions for the hyperbola; represented by positive Pell 

equation is given by 4635 22  xy . As the binary quadratic Diophantine equations are rich in variety, one may 

search for the other choices of positive Pell equations and determine their integer solutions along with suitable 

properties. 
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