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Abstract – The binary quadratic equation represented by the 

pellian like equation 875 22  yx is analyzed for its distinct 

integer solutions. A few interesting relations among the 
solutions are given. Employing the solutions of the above 
hyperbola, we have obtained solutions of other choices of 
hyperbolas and parabolas. 
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1. INTRODUCTION  

 The binary quadratic Diophantine equation of the 

form  0,,,22  NbaNbyax  are rich in variety and have 

been analyzed by many mathematicians for their respective 
integer solutions for particular values of ba,  and N . In this 

context, one may refer [1-14]. 

This communication concerns with the problem of obtaining 
non-zero distinct integer solutions to the binary quadratic 

equation given by 875 22  yx   representing hyperbola. A 

few interesting relations among its solutions are presented.  
Knowing an integral solution of the given hyperbola, integer 
solutions for other choices of hyperbolas and parabolas are 
presented.  Also, employing the solutions of the given 
equation, special Pythagorean triangle is constructed.  

2. Method of Analysis 

The Diophantine Equation representing the binary quadratic 
equation to be solved for its non-zero distinct integral 
solution is 

            875 22  yx                                                   (1)                                                                                           

Consider the linear transformations 

          TXyTXx 57                                     (2)                                                                     

From (1) and (2), we have 

         435 22  TX                                                       (3)                                                                               

whose smallest positive integer solution is  

         212 00  TX  

To obtain the other solutions of (3), consider the pellian 
equation is 

        135 22  TX                                                         (4)                                                                        

whose smallest positive integer solution is 
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The general solution of (4) is given by 
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Applying Brahmagupta lemma between ),( 00 TX and  
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( nn TX the other integer solutions of (3) are given by 
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From (2), (4) and (5) the values of x and y satisfying (1) are 

given by 
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               nnn gfy
35

65
111   

The recurrence relation satisfied by the solution x  and  

y are given by 

                 012 123   nnn xxx  

                  012 123   nnn yyy  

Some numerical examples of  nx and  ny satisfying (1) are 

given in the Table :1 below 

Table: 1 Numerical Examples 

n  
nx  ny  

0 26 22 

1 310 262 

2 3694 3122 

3 44018 37202 

4 524522 443302 

5 6250246 5282422 

6 74478430 62945762 

7 887490914 750066722 

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

 nx  and  ny  values are always even. 

1. Relation among the solutions are given below: 

 067 112   nnn xyx  

 07184 113   nnn xyx  

 056 112   nnn xyy  

 06071 113   nnn xyy  

 012 123   nnn xxx  

 076 221   nnn yxx  

 014 213   nnn yxx  

 06717 123   nnn xxy  

 08471 331   nnn yxx  

 076 223   nnn yxx  

 06571 312   nnn yxy  

 06717 321   nnn xxy  

 065 221   nnn yxy  

 010 321   nnn yxy  

 065 332   nnn yxy  

 05671 312   nnn xyy  

 07160 331   nnn yxy  

 012 321   nnn yyy  

 067 233   nnn xxy  

 056 223   nnn xyy  

2. Each of the following expressions represents a nasty 
number: 

  465773 2222   nn xy  

  2891777
7

3
2232   nn xx  

  3361092777
28

1
2242   nn xx  

  2477577
2

1
2232   nn xy  

  284923577
71

3
2242   nn xy  

  2465917
2

1
3222   nn xy  

  2846510927
71

3
4222   nn xy  

  4131553 3222   nn yy  

  48131847
4

1
4222   nn yy  

  415611313 3242   nn xx  

  47759173 3232   nn xy  

  249235917
2

1
3242   nn xy  

  2477510927
2

1
4232   nn xy  
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  49235109273 4242   nn xy  

  415518473 4232   nn yy  

3. Each of the following expressions represents a cubical 
integer: 

  113333 1952316577
2

1
  nnnn xyxy  
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4. Each of the following expressions represents a 
biquadratic integer: 
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5. Each of the following expressions represents a quintic 
integer: 
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REMARKABLE OBSERVATIONS 

I.    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 1635 22  XY  
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12

11

77577

,13131

nn

nn

xy

yx
 

5 8065635 22  XY  
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6 57635 22  XY  
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II. 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 16352 2  XY  
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2 11252 2  XY  
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8 8072 2  XY  
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III.   Let qp,  be two non-zero distinct integers such that 

0 qp .  Treat qp,  as the generators of the Pythagorean 

triangle ),,( T  
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where pq2 , 22 qp  , 22 qp  , 0 qp  

Taking 11   nn yxp , 1 nyq , it is observed that 

),,( T is satisfied by the following relations: 

 161073    

  
p

A
4  

 112  nn yx
p

A
 

Where PA, represent the area and perimeter of ),,( T . 

3. CONCLUSION 

In this paper, we have presented infinitely many integer 

solutions for the Pellian like equation  875 22  yx  . As 

the binary quadratic Diophantine equations are rich in 
variety, one may search for the other choices of Pell 
equations and determine their integer solutions along with 
suitable properties. 
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