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ABSTRACT 

The binary quadratic equation represented by the positive pellian 2935 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 
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1. INTRODUCTION 
The binary quadratic Diophantine equations are rich in 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 [5-15] 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 2935 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 

                                                                    2935 22  xy                                    (1) 

whose smallest positive integer solution is 

8,1 00  yx  

To obtain the other solutions of (1), consider the Pell equation 

135 22  xy  

whose smallest positive integer solution is 

6~,1~
00  yx  

whose general solution is given by 

nnnn fygx
2

1~,
352

1~   

where 
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ng  

Applying Brahmagupta lemma between  00 , yx  and  nn yx ~,~
, the other integer solutions of (1) are given by 

nnn gfx
35

4

2

1
1   

nnn gfy
2

35
41   

The recurrence relations satisfied by x and y are given by 

012 123   nnn xxx  

012 123   nnn yyy  

 

Some numerical examples of x and y satisfying (1) are given in the Table: 1 below: 

 
Table: 1 Numerical Examples 

n  
1nx  1ny  

-1 1 8 

0 14 83 

1 167 988 

2 1990 11773 

3 23713 140288 

4 282566 1671683 

 

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

 1. 1nx  & 1ny values are alternatively odd and even . 

 

2. Relations among the solutions   

 012 123   nnn xxx  

 06 121   nnn xxy  

 06 122   nnn xxy  

 0671 123   nnn xxy   

 07112 311   nnn xxy  

 02 312   nnn xxy  

 07112 313   nnn xxy  

 0356 112   nnn xyy  

 042071 113   nnn xyy  

 0356 121   nnn xyy  

 035716 123   nnn xyy  

 0671 321   nnn xxy  

 06 312   nnn xxy  

 06 323   nnn xxy  
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 0356 212   nnn xyy  

 06 232   nnn yxx  

 012 312   nnn yyy  

 067135 321   nnn yyx  

 0635 323   nnn yyx  

 071420 331   nnn yxy  

 

3. Each of the following expressions represents a nasty number 

  34899696
29

1
2232   nn xx  

  1044296424
87

1
2242   nn xx  

  34842096
29

1
2222   nn xy  

  1044294048
87

1
2232   nn xy  

  247087014096
2059

1
2242   nn xy  

  34811856996
29

1
3242   nn xx  

  1044210498
87

1
3222   nn xy  

  3485880996
29

1
3232   nn xy  

  104435070498
87

1
3242   nn xy  

  2470842011856
2059

1
4222   nn xy  

  104429405928
87

1
4232   nn xy  

  3487014011856
29

1
4242   nn xy  

  34812168
29

1
3222   nn yy  

  10443501
87

1
4222   nn yy  

  3481682004
29

1
4232   nn yy  
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4. Each of the following expressions represents a cubical integer 

  123343 4984816616
29

1
  nnnn xxxx  

  133353 4482124944
87

1
  nnnn xxxx  

  113333 210487016
29

1
  nnnn xyxy  

  123343 1470244908
87

1
  nnnn xyxy  

  133353 35070481169016
2059

1
  nnnn xyxy  

  234353 59284981976166
29

1
  nnnn xxxx  

  214333 1052493583
87

1
  nnnn xyxy  

  224343 2940498980166
29

1
  nnnn xyxy  

  234353 17535249584583
87

1
  nnnn xyxy  

  315333 2105928701976
2059

1
  nnnn xyxy  

  325343 14702964490988
87

1
  nnnn xyxy  

  335353 350705928116901976
29

1
  nnnn xyxy  

  214333 684228
29

1
  nnnn yyyy  

  315333 3501167
174

1
  nnnn yyyy  

  325343 84100228334
29

1
  nnnn yyyy  

 

5. Each of the following expressions represents a bi-quadratic integer 

  1746646416616
29

1
22324454   nnnn xxxx  

  5221976164944
87

1
22424464   nnnn xxxx  

  174280647016
29

1
22224444   nnnn xyxy  

  5221960324908
87

1
22324454   nnnn xyxy  
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  1235446760641169016
2059

1
22424464   nnnn xyxy  

  17479046641976166
29

1
32425464   nnnn xxxx  

  5223321403583
87

1
22325444   nnnn yxxy  

  1743920664980166
29

1
32325454   nnnn xyxy  

  52223380332584583
87

1
32425464   nnnn xyxy  

  123542807904701976
2059

1
42226444   nnnn xyxy  

  52219603952490988
87

1
42326454   nnnn xyxy  

  174467607904116901976
29

1
42426464   nnnn xyxy  

  1748112228
29

1
32225444   nnnn yyyy  

  10444668167
174

1
42226444   nnnn yyyy  

  174112133628334
29

1
42326454   nnnn yyyy  

 

6. Each of the following expressions represents a quintic integer 

 

  1233435565 16601608308016616
29

1
  nnnnnn xxxxxx  

  1333535575 4940402470204944
87

1
  nnnnnn xxxxxx  

  1133335555 700160350807016
29

1
  nnnnnn xyxyxy  

  1233435565 4900802450404908
87

1
  nnnnnn xyxyxy  

  1333535575 11690016058450801169016
2059

1
  nnnnnn xyxyxy  

  2343536575 19760166098808301976166
29

1
  nnnnnn xxxxxx  

  2143336555 3508301754153583
87

1
  nnnnnn xyxyxy  

  2243436565 980016604900830980166
29

1
  nnnnnn xyxyxy  
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  2343536575 5845083029225415584583
87

1
  nnnnnn xyxyxy  

  3153337555 700197603509880701976
2059

1
  nnnnnn xyxyxy  

  3253437565 4900988024504940490988
87

1
  nnnnnn xyxyxy  

  3353537575 11690019760584509880116901976
29

1
  nnnnnn xyxyxy  

  2133436555 2028014010228
29

1
  nnnnnn yyyyyy  

  1333537555 1670108355167
174

1
  nnnnnn yyyyyy  

  3243537565 283340140167028334
29

1
  nnnnnn yyyyyy  

 

Remarkable observations: 

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

choices of hyperbola which are presented in the Table: 2 below: 

 

Table: 2 Hyperbolas 

 

S. No 

Hyperbola  YX ,  

1 84135 22  YX   2112 14,838   nnnn xxxx  

2 12110435 22  YX   3113 167,9888   nnnn xxxx  

3 84135 22  YX   1111 8,358   nnnn yxxy  

4 3027635 22  YX   2112 83,4908   nnnn yxxy  

5 423948135 22  YX   3113 988,58458   nnnn yxxy  

6 84135 22  YX   3223 14167,98883   nnnn xxxx  

7 3027635 22  YX   1221 148,3583   nnnn yxxy  

8 84135 22  YX   2222 1483,49083   nnnn yxxy  

9 3027635 22  YX   3223 14988,584583   nnnn yxxy  

10 423948135 22  YX   1331 1678,35988   nnnn yxxy  

11 3027635 22  YX   3332 16783,490988   nnnn yxxy  

12 84135 22  YX   3333 167988,5845988   nnnn yxxy  

13 2943535 22 YX   1221 838,14   nnnn yyyy  

14 423864035 22 YX   1331 9888,167   nnnn yyyy  

15 2943535 22 YX   2332 98883,14167   nnnn yyyy  

 

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

choices of parabola which are presented in the Table: 3 below: 
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Table: 3 Parabolas 

 

S. No 

Parabola  YX ,  

1 8417029 2  YX   212232 14,838   nnnn xxxx  

2 6055235174 2  YX   312242 167,9888   nnnn xxxx  

3 8417029 2  YX   112222 8,358   nnnn yxxy  

4 151383587 2  YX   212232 83,4908   nnnn yxxy  

5 4239481352059 2  YX   312242 988,58458   nnnn yxxy  

6 8417029 2  YX   323242 14167,98883   nnnn xxxx  

7 151383587 2  YX   123222 148,3583   nnnn yxxy  

8 8417029 2  YX   223232 1483,49083   nnnn yxxy  

9 151383587 2  YX   323242 14988,584583   nnnn yxxy  

10 4239481702059 2  YX   134222 1678,35988   nnnn yxxy  

11 151383587 2  YX   234232 16783,490988   nnnn yxxy  

12 8417029 2  YX   334242 167988,5845988   nnnn yxxy  

13 2943521015 2  YX   213222 883,14   nnnn yyyy  

14 21193206090 2 YX   314222 8988,167   nnnn yyyy  

15 2943521015 2  YX   324232 83988,14167   nnnn yyyy  

 

3. CONCLUSION 
In this paper, we have presented infinitely many integer solutions for the hyperbola, represented by positive pell 

equation  is given by .2935 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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