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1. INTRODUCTION 

The binary quadratic  equations of the form 122  Dxy   

where D is non-square positive integer has been selected by 

various mathematicians for its non-trivial integer solutions 

when D takes different integral values[1-4].For an extensive 

review of various problems, one may refer[5-14]. In this 

communication, yet another interesting equation given by

147 22  xy is considered and infinitely many integer 

solutions are obtained. A few interesting properties among the 

solutions are presented. 

2. METHOD OF ANALYSIS 

The negative Pell equation representing hyperbola under 

consideration is,  

 
147 22  xy                       (1) 

The smallest positive integer solutions of (1) are,            
                                            

            
30 x , 70 y   

The general solution  nn yx ,  of (1) is given by,    
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Applying Brahmagupta lemma between  00 , yx
 

 and 

 nn yx ~,~
 the other integer  solution of (1) are given by, 
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The recurrence relation satisfied by the solution 𝑥 and 𝑦  are 

given by,
                                  

           
016 123   nnn xxx   

           016 123   nnn yyy  

Some numerical examples of 𝑥 and 𝑦 satisfying (1) are given 

in the Table 1 below, 

Table 1: Examples 

 

 

 

 

 

 

 

 

From the above table, we observe some interesting relations 

among the solutions which are presented below. 

 Both 𝑥𝑛 𝑎𝑛𝑑 𝑦𝑛 values are odd . 

 Each of the following expression is a nasty number: 

  2222 61812   nn yx  

    n 

      nx  
      ny  

    0      3     7 

    1      45     119 

    2     717     1897 

    3     11427     30233 

    4    182115     481831 
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  3222 42714252
21

1
  nn xx  

  3222 313548
4

1
  nn yx  

  422227196
8

1
  nn xx  

  4222 643021524
127

1
  nn yx  

  2232 35763336
28

1
  nn yx  

  2232 90684
7

1
  nn yy  

  2242 7173672
56

1
  nn yy  

  3232 714189084
7

1
  nn yx  

  4232 51215148
4

1
  nn yx  

  3242 81313548
4

1
  nn yx  

  3242 14349084
7

1
  nn yy  

  4232 238379484
7

1
  nn xx  

  4242 11382301484
7

1
  nn yx  

Each of the following expressions is a cubical integer. 

 113333 393   nnnn yxyx  

  214333 351179   nnnn xxxx  

  214333 31354564   nnnn yxyx  

  315333 3215171716129   nnnn yxyx  

  123343 35763119213136   nnnn yxyx  

  133353 717323912544   nnnn yyyy  

  224343 35794511931549   nnnn yxyx  

  325343 3571505711950193136   nnnn yxyx

 

  325343 35756911191897441   nnnn xxxx  

  234353 8131352714564   nnnn yxyx  

  234353 215113571745441   nnnn yyyy  

  123343 4531549   nnnn yyyy  

 335353 8132151271717   nnnn yxyx  

  315333 38132712304   nnnn xxxx  

Each of the following expressions is a biquadratic integer. 

 64123 22224444   nnnn yxyx  

  184681727 32225444   nnnn xxxx  

  48418045512 32225444   nnnn yxyx  

  28841084271110592 42226444   nnnn xxxx  

  762428687172048383 42226444   nnnn yxyx  

  3364768411921175616 22324454   nnnn yxyx  

  67295642391404928 22424464   nnnn yyyy  

  424761260119315343 32325454   nnnn yxyx  

  336476200761195019175616 42326454   nnnn yxyx  

  126476758811918979261 42326454   nnnn xxxx  

  48108418027145512 32425464   nnnn yxyx  

  1262868180717459261 32425464   nnnn yyyy  

  4260415343 22324454   nnnn yyyy  

 610842868271717 42426464   nnnn yxyx  

 Relations among the solutions are given below: 

 
 121 38   nnn yxx  
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 
 121 821   nnn yyx  

 131 127336   nnn yyx  

 221 38   nnn yxx  

 321 16   nnn xxx  

 321 31278   nnn yxx  

 231 6   nnn yxx  

 231 127821   nnn yyx  

 331 48127   nnn yxx  

 212 38   nnn yxx  

 332 83127   nnn xyx  

  122 821   nnn yyx  

 232 38   nnn yxx  

 232 821   nnn yyx  

 332 38   nnn yxx  

 123 3483   nnn xxx  

 123 812721   nnn yyx  

 233 821   nnn yyx  

 121 83   nnn xxy  

 131 12748   nnn xxy  

 221 218   nnn xyy  

 231 12783   nnn xxy  

 231 42   nnn xyy  

 321 211278   nnn xyy  

 321 16   nnn yyy  

 331 336127   nnn xyy  

 122 83   nnn xxy  

 1326   nnn xxy  

 132 218127   nnn xyy
 

 232 83   nnn xxy
 

 232 218   nnn xyy  

 332 218   nnn xyy
 

 123 81273   nnn xxy  

 133 12748   nnn xxy  

 123 16   nnn yyy  

 233 83   nnn xxy  

3. REMARKABLE OBSERVATIONS 

Table 2: Hyperbola 

Hyperbola 

 

(X,Y) 

7847 22  XY   1111 1442,146   nnnn yxxy  

17647 22  XY   2112 7119,453   nnnn xxxx  

501767 22  XY

 

 2112 14630,2386   nnnn yxxy  

18063367 22  XY

 

 3113 143794,14346   nnnn xxxx  

126451367 22  XY

 

 3113 1410038,37946   nnnn yxxy
 

501767 22  XY

 

 1221 23842,1490   nnnn yxxy  

70567 22  XY   1221 906,234   nnnn yyyy  

18063367 22  XY

 

 1331 14346,2542   nnnn yyyy  

7847 22  XY   2222 238630,23890   nnnn yxxy  

70567 22  XY   3223 2383794,143490   nnnn xxxx  

501767 22  XY

 

 3223 23810038,379490   nnnn yxxy  

501767 22  XY

 

 2332 3794630,2381434   nnnn yxxy  

3457447 22  XY

 

 2332 10038630,2383794   nnnn yyyy  

7847 22  XY   3333 379410038,37941434   nnnn yxxy  
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Employing linear combination among the solutions of (1), one 

may generate integer solutions for other choices of parabolas 

which are presented in table 3 below: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3: Parabola 

4. CONCLUSION 

Conclusion part depicts the main points as the constructive f In 

this paper, we have presented infinitely many integer solutions 

for the negative Pell Equations 147 22  xy .  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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