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Abstract: The binary quadratic equation represents by negative Pellian 2348 22  xy is analyzed for its distinct integer 
solutions. A few interesting relations among the solution are given. Further, employing the solutions of the above hyperbola, we 
have obtained solutions of other choices of hyperbolas and   parabolas. 
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I. INTRODUCTION  
The binary quadratic Diophantine equations (both homogeneous and non-homogeneous) are rich in variety. In  [1-17] the binary 
quadratic non-homogeneous equations representing hyperbolas respectively are studied for their non-zero integral solutions. This 

communication concerns with yet another binary quadratic equation given by 2348 22  xy .The recurrence relations satisfied 
by the solutions x and y are given. Also a few interesting properties among the solutions are exhibited. 
 

II.  METHOD OF ANALYSIS 
The negative Pell equation representing hyperbola under consideration is 

                                                                      2348 22  xy                                       (1) 
whose smallest positive integer solution is 

5,1 00  yx  

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

148 22  xy  
whose smallest positive integer solution is 

7~,1~
00  yx  

whose general solution is given by 

nnnn fygx
2
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Applying Brahmagupta lemma between  00 , yx  and  nn yx ~,~ , the other integer solutions of (1) are given by 

nnn gfx
38

5
2
1

1   

nnn gfy
3

6
2
5

1   

The recurrence relations satisfied by x and y are given by 
014 123   nnn xxx  

014 123   nnn yyy  

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

1nx  1ny  

-1 1 5 
0 12 83 
1 167 1157 
2 2326 16115 
3 32397 224453 
4 451232 3126227 

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

A. 1nx  values are alternatively odd and even according as n values & 1ny values are alternatively odd. 

B. Relations Among The Solutions   
1) 014 123   nnn xxx  

2) 07 121   nnn yxx  

3) 07 221   nnn yxx  

4) 0977 321   nnn yxx   

5) 01497 131   nnn yxx  

6) 02 231   nnn yxx  

7) 01497 331   nnn yxx  

8) 0487 112   nnn xyy  

9) 067297 113   nnn xyy  

10) 048977 123   nnn xyy  

11) 0797 132   nnn yxx  

12) 07 232   nnn yxx  

13) 07 332   nnn yxx  

14) 067277 213   nnn xyy  

15) 0748 212   nnn yyx  

16) 0487 223   nnn xyy  

17) 048797 312   nnn xyy  

18) 067297 313   nnn xyy  

19) 0487 323   nnn xyy  

20) 014 321   nnn yyy  

C. Each Of The Following Expressions Represents A Nasty Number 

1)  27660996
23
1

3222   nn xx  
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2)  1932306942
161

1
4222   nn xx  

3)  27660576
23
1

2222   nn yx  

4)  1932606912
161

1
3222   nn yx  

5)  267726096192
2231

1
4222   nn yx  

6)  27699613884
23
1

4232   nn xx  

7)  1932996576
161

1
2232   nn yx  

8)  2769966912
23
1

3232   nn yx  

9)  193299696192
161

1
4232   nn yx  

10)  2677213884576
2231

1
2242   nn yx  

11)  1932138846912
161

1
3242   nn yx  

12)  2761388496192
23
1

4242   nn yx  

13)  165686472
138

1
2232   nn yy  

14)  193210026
161

1
2242   nn yy  

15)  8286012432
69
1

3242   nn yy  

D. Each Of The Following Expressions Represents A Cubical Integer 

1)  214333 3049810166
23
1

  nnnn xxxx  

2)  315333 15347151157
161

1
  nnnn xxxx  

3)  113333 302281096
23
1

  nnnn yxyx  

4)  214333 303456101152
161

1
  nnnn yxyx  

5)  315333 30480961016032
2231

1
  nnnn yxyx  
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6)  325343 49869421662314
23
1

  nnnn xxxx  

7)  123343 49828811696
161

1
  nnnn yxyx  

8)  224343 49834561661152
23
1

  nnnn yxyx  

9)  325343 4984809616616032
161

1
  nnnn yxyx  

10)  133353 6942288231496
2231

1
  nnnn yxyx  

11)  234353 6942345623141152
161

1
  nnnn yxyx  

12)  335353 694248096231416032
23
1

  nnnn yxyx  

13)  123343 4323614412
138

1
  nnnn yyyy  

14)  133353 5013167
161

1
  nnnn yyyy  

15)  234353 3006216100272
69
1

  nnnn yyyy  

E. Each Of The Following Expressions Represents A Bi-Quadratic Integer 

1)  1384066410166
23
1

32225444   nnnn xxxx  

2)  96620462851157
161

1
42226444   nnnn xxxx  

3)  138403841096
23
1

22224444   nnnn yxyx  

4)  966404608101152
161

1
32225444   nnnn yxyx  

5)  1338640641281016032
2231

1
42226444   nnnn yxyx  

6)  13866492561662314
23
1

42326454   nnnn xxxx  

7)  96666438416696
161

1
22324454   nnnn yxyx  

8)  13866446081661152
23
1

32325454   nnnn yxyx  

9)  9666646412816616032
161

1
42326454   nnnn yxyx  
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10)  133869256384231496
2231

1
22424464   nnnn yxyx  

11)  9669256460823141152
161

1
43535464   nnnn yxyx  

12)  138925664128231416032
23
1

42426464   nnnn yxyx  

13)  8285764814412
138

1
22324454   nnnn yyyy  

14)  9666684167
161

1
22424464   nnnn yyyy  

15)  4144008288100272
69
1

32425464   nnnn yyyy  

 
F. Each Of The Following Expressions Represents A Quintic Integer 

1)  2143336555 10016605083010166
23
1

  nnnnnn xxxxxx  

2)  3153337555 501157025578551157
161

1
  nnnnnn xxxxxx  

3)  1133335555 100960504801096
23
1

  nnnnnn yxyxyx  

4)  2143336555 10011520505760101152
161

1
  nnnnnn yxyxyx  

5)  3153337555 10016032050801601016032
2231

1
  nnnnnn yxyxyx  

6)  3253437565 166023140830115701662314
23
1

  nnnnnn xxxxxx  

7)  1233435565 166096083048016696
161

1
  nnnnnn yxyxyx  

8)  2254546565 16601152083057601661152
23
1

  nnnnnn yxyxyx  

9)  3253437565 16601603208308016016616032
161

1
  nnnnnn yxyxyx  

10)  1333535575 2314096011570480231496
1̀223

1
  nnnnnn yxyxyx  

11)  2343536575 231401152011570576023141152
161

1
  nnnnnn yxyxyx  

12)  3353537575 231401603201157080160231416032
23
1

  nnnnnn yxyxyx  

13)  1233435565 14401207206014412
138

1
  nnnnnn yyyyyy  
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14)  1333535575 1670108355167
161

1
  nnnnnn yyyyyy  

15)  2343536575 100207205010360100272
69
1

  nnnnnn yyyyyy  

III. REMARKABLE OBSERVATIONS 
A.  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 52948 22  YX   1221 12,583   nnnn xxxx  

2 10368448 22  YX   1331 167,51157   nnnn xxxx  

3 52948 22  YX   1111 5,548   nnnn xyyx  

4 2592148 22  YX   1221 83,5576   nnnn xyyx  

5 497736148 22  YX   1331 1157,58016   nnnn xyyx  

6 52948 22  YX   2332 16712,831157   nnnn xxxx  

7 2592148 22  YX   2112 512,8348   nnnn xyyx  

8 52948 22  YX   2222 8312,83576   nnnn xyyx  

9 2592148 22  YX   2332 115712,838016   nnnn xyyx  

10 497736148 22  YX   3113 5167,115748   nnnn xyyx  

11 2592148 22  YX   3223 83167,1157576   nnnn xyyx  

12 52948 22  YX   3333 1157167,11578016   nnnn xyyx  

13 76176316 22  YX   2112 583,363   nnnn yyyy  

14 497683248 22 YX   3113 51157,167   nnnn yyyy  

15 76176316 22  YX   3223 831157,50136   nnnn yyyy  
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B. 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: 

 
Table: 3 Parabolas 

 
S. No Parabola  YX ,  

1 5299623 2  YX   123222 12,583   nnnn xxxx  

2 10368496322 2  YX   134222 167,51157   nnnn xxxx  

3 5299623 2  YX   112222 5,548   nnnn xyyx  

4 2592196161 2  YX   123222 83,5576   nnnn xyyx  

5 4977361962231 2  YX   134222 1157,58016   nnnn xyyx  

6 5299623 2  YX   234232 16712,831157   nnnn xxxx  

7 2592196161 2  YX   212232 512,8348   nnnn xyyx  

8 5299623 2  YX   223232 8312,83576   nnnn xyyx  

9 2592196161 2  YX   234232 115712,838016   nnnn xyyx  

10 4977361962231 2  YX   312242 5167,115748   nnnn xyyx  

11 2592196161 2  YX   323242 83167,1157576   nnnn xyyx  

12 5299623 2  YX   334242 1157167,11578016   nnnn xyyx  

13 380883552 2  YX   212232 583,363   nnnn yyyy  

14 7465248323184 2  YX   312242 51157,167   nnnn yyyy  

15 380883552 2  YX   323242 831157,50136   nnnn yyyy  

 

IV. CONCLUSION 
In this paper, we have presented infinitely many integer solutions for al hyperbola represented by the negative Pell Equation

2348 22  xy . As the binary quadratic Diophantine equations are rich in variety, one may search for the other choices of 
negative Pell Equations and determine their integer solutions along with suitable properties. 
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