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Introduction: 

A binary quadratic equation of the form𝑦2 = 𝐷𝑥2 + 1, where D is non-square positive integer has been studied by various mathematicians for its 

non-trivial integral solutions when D takes different integral values [1-2]. For an extensive review of various problems, one may refer [3-22]. In 

this communication, yet another interesting hyperbola given by 𝑥2 = 42𝑦2 + 28 is considered and infinitely many integer solutions are obtained. 

A few interesting relations among the solutions are given. The construction of second order Ramanujan Numbers with base numbers as real integers 

and Gaussian integers is illustrated. 

Further, employing the solutions of the above hyperbola, we have obtained solutions of other choices of hyperbola and parabola. 

METHOD OF ANALYSIS: 

                The Positive Pell equation representing hyperbola under consideration is     

                       
2842 22 += yx

                                                                                (1) 

      whose initial solution is  

              
2,14 00 == yx

 

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

                          
142 22 += yx

                                                                                                 (2) 

     whose general solution is given by 
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Applying Brahmagupta lemma between 
( ) ( )nn yxyx ~,~&, 00  the other integer solutions  

of (1) are given by  

nnn

nnn

gfy

gfx

4266

427

1

1

+=

+=

+

+

 

    Replacing n by n+1, n+2 in turn in the above two equations, we have  

nnn gfx 4271 +=+                                                                                                    (3)                                                                               

nnn gfx 42271752 +=+                                                                                            (4)                                                                                               

nnn gfx 4270145433 +=+                                                                                        (5)                                                                          

nnn gfy 4266 1 +=+                                                                                                  (6)                                                                        

nnn gfy 42251626 2 +=+                                                                                         (7)                                                                          

nnn gfy 4264942066 3 +=+                                                                                     (8)                                                                 

      Eliminating nf & ng
 among (3)-(5) and (6)-(8), the recurrence relation for x & y  

are given  by 

         
026 321 =+− +++ nnn xxx

 

               
026 321 =+− +++ nnn yyy

 

A few numerical examples are given in the following Table: 1  

Table: 1 Numerical Examples 

n  
1+nx

                  1+ny
 

-1 140 =x
 

20 =y
 

0 3501 =x
 

541 =y
 

1 90862 =x
 

14022 =y
 

2 2358863 =x
 

363983 =y
 

nnnn gyfx
422

1~,
2

1~ ==



International Journal of Research Publication and Reviews, Vol 4, no 5, pp 589-606 May 2023                                     591 

 

 

3 61239504 =x
 

9449464 =y
 

4 1589868145 =x
 

245321985 =y
 

From the above table, the results observed are presented below: 

▪  
.11 evenareyandx nn ++  

▪  
( ) ...2,1,0,1,14mod01 −=+ nxn  

▪ 
( ) ...2,1,0,1,2mod01 −=+ nyn  

1. Relations between solutions 

➢ 123 26 +++ −= nnn xxx
 

➢ 121 1384 +++ −= nnn xxy
 

➢ 122 1384 +++ −= nnn xxy
 

➢ 123 1333784 +++ −= nnn xxy
 

➢ 31226 +++ += nnn xxx
 

➢ 131 3372184 +++ −= nnn xxy
 

➢ 132168 +++ −= nnn xxy
 

➢ 133 3372184 +++ −= nnn xxy
 

➢ 112 8413 +++ += nnn yxx
 

➢ 113 2184337 +++ += nnn yxx
 

➢ 112 132 +++ += nnn yxy
 

➢ 113 33752 +++ += nnn yxy
 

➢ 212 8413 +++ += nnn yxx
 

➢ 213 168 +++ += nnn yxx
 

➢ 121 213 +++ −= nnn xyy
 

➢ 213 337213 +++ += nnn yxy
 

➢ 312 8413337 +++ += nnn yxx
 

➢ 313 2184337 +++ += nnn yxx
 

➢ 131 52337 +++ −= nnn xyy
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➢ 132 213337 +++ −= nnn xyy
 

➢ 321 26 +++ −= nnn xxx
 

➢ 231 3371384 +++ −= nnn xxy
 

➢ 232 1384 +++ −= nnn xxy
 

➢ 233 1384 +++ −= nnn xxy
 

➢ 121 8413 +++ −= nnn yxx
 

➢ 123 8433713 +++ += nnn yxx
 

➢ 122 213 +++ += nnn yxy
 

➢ 123 4 +++ += nnn yxy
 

➢ 221 8413 +++ −= nnn yxx
 

➢ 223 8413 +++ += nnn yxx
 

➢ 221 213 +++ −= nnn xyy
 

➢ 223 132 +++ += nnn yxy
 

➢ 321 8433713 +++ −= nnn yxx
 

➢ 323 8413 +++ += nnn yxx
 

➢ 231 4 +++ −= nnn xyy
 

➢ 232 213 +++ −= nnn xyy
 

➢ 131 2184337 +++ −= nnn yxx
 

➢ 132 8413337 +++ −= nnn yxx
 

➢ 132 132337 +++ += nnn yxy
 

➢ 133 52337 +++ += nnn yxy
 

➢ 231 168 +++ −= nnn yxx
 

➢ 232 8413 +++ −= nnn yxx
 

➢ 321 233713 +++ −= nnn xyy
 

➢ 233 213 +++ += nnn yxy
 

➢ 331 2184337 +++ −= nnn yxx
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➢ 332 8413 +++ −= nnn yxx
 

➢ 331 52337 +++ −= nnn xyy
 

➢ 332 213 +++ −= nnn xyy
 

121 132 +++ −= nnn yyx
 

➢ 122 132 +++ −= nnn yyx
 

 

➢ 123 133372 +++ −= nnn yyx
 

➢ 123 26 +++ −= nnn yyy
 

➢ 131 33752 +++ −= nnn yyx
 

➢ 1324 +++ −= nnn yyx
 

➢ 133 33752 +++ −= nnn yyx
 

➢ 13226 +++ += nnn yyy
 

➢ 231 337132 +++ −= nnn yyx
 

➢ 232 132 +++ −= nnn yyx
 

➢ 233 132 +++ −= nnn yyx
 

➢ 321 26 +++ −= nnn yyy
 

2. Each of the following expressions represents a Cubical Integer  

➢ 

 214333 38127
14

1
++++ −+− nnnn xxxx

 

➢ 

 315333 32103701
364

1
++++ −+− nnnn xxxx

 

➢ 113333 1836 ++++ −+− nnnn yxyx
 

➢ 

 214333 1875625
13

1
++++ −+− nnnn yxyx

 

➢ 

 315333 1819476649
337

1
++++ −+− nnnn yxyx

 

➢ 

 325343 81210827701
14

1
++++ −+− nnnn xxxx

 

➢ 

 123343 4863162
13

1
++++ −+− nnnn yxyx
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➢ 224343 4867516225 ++++ −+− nnnn yxyx
 

➢ 

 325343 4861947162649
13

1
++++ −+− nnnn yxyx

 

➢ 

 133353 1261834206
337

1
++++ −+− nnnn yxyx

 

➢ 

 234353 1261875420625
13

1
++++ −+− nnnn yxyx

 

 

➢ 335353 1261819474206649 ++++ −+− nnnn yxyx
 

➢ 

 123343 75325
2

1
++++ −+− nnnn yyyy

 

➢ 

 133353 19473649
52

1
++++ −+− nnnn yyyy

 

➢ 

 234353 19477564925
2

1
++++ −+− nnnn yyyy

 

 

3. Each of the following expression represents a Bi-Quadratic Integer 

➢ 

 84410827
14

1
32225444 +−+− ++++ nnnn xxxx

 

 

➢ 

 218442804701
364

1
42226444 +−+− ++++ nnnn xxxx

 

 

➢ 
62446 22224444 +−+− ++++ nnnn yxyx

 

 

➢ 

 7824100625
13

1
32225444 +−+− ++++ nnnn yxyy

 

 

➢ 

 20222425966649
337

1
42226444 +−+− ++++ nnnn yxyx

 

 

➢ 

 84108280427701
14

1
42326454 +−+− ++++ nnnn xxxx
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➢ 

 786484162
13

1
22324454 +−+− ++++ nnnn yxyx

 

 

➢ 
664810016225 32325454 +−+− ++++ nnnn yxyx

 

 

➢ 

 786482596162649
13

1
42326454 +−+− ++++ nnnn yxyx

 

 

➢ 

 20221682444206
337

1
22424464 +−+− ++++ nnnn yxyx

 

 

➢ 

 7816824100420625
13

1
32425464 +−+− ++++ nnnn yxyx

 

 

➢ 
61682425964206649 42426464 +−+− ++++ nnnn yxyx

 

 

➢ 

 12100425
2

1
22324454 +−+− ++++ nnnn yyyy

 

 

➢ 

 31225964649
52

1
22424464 +−+− ++++ nnnn yyyy

 

 

➢ 

 12259610064925
2

1
32425464 +−+− ++++ nnnn yyyy

 

 

 

4. Each of the following expressions represents a Quintic Integer  

 

➢  

 2143336555 20270513527
14

1
++++++ −+−+− nnnnnn xxxxxx

 

 

➢ 

 3153337555 1010201053505701
364

1
++++++ −+−+− nnnnnn xxxxxx

 

 

➢ 1133335555 84103056 ++++++ −+−+− nnnnnn yxyxyx
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➢ 

 2143336555 6025030125625
13

1
++++++ −+−+− nnnnnn yxyxyx

 

 

➢ 

 3153337555 6064903032456649
337

1
++++++ −+−+− nnnnnn yxyxyx

 

 

➢ 

 3253437565 2707010135350527701
14

1
++++++ −+−+− nnnnnn xxxxxx

 

 

➢ 

 1233435565 1620108105162
13

1
++++++ −+−+− nnnnnn yxyxyx

 

 

➢ 2243436565 162027081012516225 ++++++ −+−+− nnnnnn yxyxyx
 

 

➢ 

 3253437565 162064908103245162649
13

1
++++++ −+−+− nnnnnn yxyxyx

 

 

➢ 

 1333535575 42060102103054206
337

1
++++++ −+−+− nnnnnn yxyxyx

 

 

➢ 

 2343536575 420602021030125420625
13

1
++++++ −+−+− nnnnnn yxyxyx

 

 

➢ 3353537575 4206064902103032454206649 ++++++ −+−+− nnnnnn yxyxyx
 

 

➢ 

 1233435565 25010125525
2

1
++++++ −+−+− nnnnnn yyyyyy

 

 

➢ 

 1333535575 64901032455649
52

1
++++++ −+−+− nnnnnn yyyyyy

 

 

➢ 

 2343536575 6490250324512564925
2

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 
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Table: 2 Hyperbola 

S.No Hyperbola (P,Q) 

1 
470476 22 =− QP

 
( )1221 25,27 ++++ −− nnnn xxxx

 

2 
317990476 22 =− QP

 
)649,701( 1331 ++++ −− nnnn xxxx

 

3 
16842 22 =−QP

 
)642,6( 1111 ++++ −− nnnn xyyx

 

4 
2839242 22 =−QP

 
)16242,625( 1221 ++++ −− nnnn xyyx

 

5 
1907959242 22 =−QP

 
)420642,6649( 1331 ++++ −− nnnn xyyx

 

6 
3292842 22 =−QP

 
)4543175,27701( 2332 ++++ −− nnnn xxxx

 

7 
2839242 22 =−QP

 
)61050,162( 2112 ++++ −− nnnn xyyx

 

8 
16842 22 =−QP

 
)1621050,16225( 2222 ++++ −− nnnn xyyx

 

9 
2839242 22 =−QP

 
)42061050,162649( 2332 ++++ −− nnnn xyyx

 

10 
1907959242 22 =−QP

 
)627258,4206( 3113 ++++ −− nnnn xyyx

 

11 
2839242 22 =−QP

 
( )16227258,420625 3223 ++++ −− nnnn xyyx

 

12 
16842 22 =−QP

 
)420627258,4206649( 3333 ++++ −− nnnn xyyx

 

13 
2419242 22 =−QP

 
)36972,1506( 2112 ++++ −− nnnn yyyy

 

14 
1635379242 22 =−QP

 
)3625236,38946( 3113 ++++ −− nnnn yyyy

 

15 
2419242 22 =−QP

 
)97225236,3894150( 3223 ++++ −− 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 

Table: 3 Parabola 

S. No Parabola (R,Q) 

1 
67212 2 =−QR

 
( )123222 25,2827 ++++ −+− nnnn xxxx

 

2 
454272312 2 =−QR

 
)649,728701( 134222 ++++ −+− nnnn xxxx
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3 
16842 2 =−QR

 
)642,26( 112222 ++++ −+− nnnn xyyx

 

4 
28392546 2 =−QR

 
)16242,26625( 123222 ++++ −+− nnnn xyyx

 

5 
1907959214154 2 =−QR

 
)420642,6746649( 134222 ++++ −+− nnnn xyyx

 

6 
32928588 2 =−QR

 
)4543175,2827701( 234232 ++++ −+− nnnn xxxx

 

7 
28392546 2 =−QR

 
)61050,26162( 212232 ++++ −+− nnnn xyyx

 

8 
16842 2 =−QR

 
)1621050,216225( 223232 ++++ −+− nnnn xyyx

 

9 
28392546 2 =−QR

 
)42061050,26162649( 234232 ++++ −+− nnnn xyyx

 

10 
1907959214154 2 =−QR

 
)627258,6744206( 312242 ++++ −+− nnnn xyyx

 

11 
28392546 2 =−QR

 
( )16227258,26420625 323242 ++++ −+− nnnn xyyx

 

12 
16842 2 =−QR

 
)420627258,24206649( 334242 ++++ −+− nnnn xyyx

 

13 
24192504 2 =−QR

 
)36972,241506( 212232 ++++ −+− nnnn yyyy

 

14 
1635379213104 2 =−QR

 
)3625236,62438946( 312242 ++++ −+− nnnn yyyy

 

15 
24192504 2 =−QR

 
)97225236,243894150( 323242 ++++ −+− nnnn yyyy

 

3. From the suitable values of 11 , ++ nn yx
 , one may generate second order Ramanujan numbers with base numbers as real integers 

as well as gaussian integers. 

Illustration 1 

     Consider  

                 
7*214*1140 ===x

                                                                                             (9) 

                      

( ) ( ) ( ) ( )

250913515

2711427114

2222

2222

=+=+

++−=−++

 

     Thus, 250 is second order Ramanujan numbers with base numbers as real integers. 

      Further, from (9), one may write  

                     
( ) ( ) ( ) ( ) 24027142714

2222
=++−=−++ iiii

 

Here, 240 is second order Ramanujan numbers with base numbers as Gaussian integers. 
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Illustration 2 

    Consider   

                    
25*1435*1050*770*5175*2350*13501 =======x

                          (10)  

    Now,      

                    
175*2350*1)( =i

                                                                          

                             

( ) ( ) ( ) ( )

153130177349173351

2175135021751350

2222

2222

=+=+

++−=−++

 

    Thus, 15130 is second order Ramanujan numbers with base numbers as real integers. 

    Further, from (10), one may write  

                        
( ) ( ) ( ) ( ) 15312021753502175350

2222
=++−=−++ iiii

  

   Here, 153120 is second order Ramanujan numbers with base numbers as Gaussian integers. 

    Now,      

                   
70*5350*1)( =ii

                                                                           

                             

( ) ( ) ( ) ( )

1274267534965351

57013505701350

2222

2222

=+=+

++−=−++

 

   Thus, 127426 is second order Ramanujan numbers with base numbers as real integers. 

    Further, from (10), one may write    

                      
( ) ( ) ( ) ( ) 127374570350570350

2222
=++−=−++ iiii

   

   Here, 127374 is second order Ramanujan numbers with base numbers as Gaussian integers. 

   Now,      

                  
50*7350*1)( =iii

                                                                          

                             

( ) ( ) ( ) ( )

1250505734943351

75013507501350

2222

2222

=+=+

++−=−++

 

   Thus, 125050 is second order Ramanujan numbers with base numbers as real integers. 

    Further, from (10), one may write  

                     
( ) ( ) ( ) ( ) 124950750350750350

2222
=++−=−++ iiii

  

   Here, 124950 is second order Ramanujan numbers with base numbers as Gaussian integers. 

Now,      

                 
35*10350*1)( =iv

                                                                        

                            

( ) ( ) ( ) ( )

1238264534925351

1035135010351350

2222

2222

=+=+

++−=−++

 

  Thus, 123826 is second order Ramanujan numbers with base numbers as real integers. 

   Further, from (10), one may write  
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( ) ( ) ( ) ( ) 12362410353501035350

2222
=++−=−++ iiii

  

  Here, 123624 is second order Ramanujan numbers with base numbers as Gaussian integers. 

  Now,      

                 
25*14350*1)( =v

                                                                           

                           

( ) ( ) ( ) ( )

1233223934911351

1425135014251350

2222

2222

=+=+

++−=−++

 

  Thus, 123322 is second order Ramanujan numbers with base numbers as real integers. 

   Further, from (10), one may write  

                    
( ) ( ) ( ) ( ) 12292814253501425350

2222
=++−=−++ iiii

  

  Here, 122928 is second order Ramanujan numbers with base numbers as Gaussianintegers. 

  Now,      

                 
70*5175*2)( =vi

                                                                          

                            

( ) ( ) ( ) ( )

355547517365177

57021755702175

2222

2222

=+=+

++−=−++

 

  Thus, 35554 is second order Ramanujan numbers with base numbers as real integers. 

   Further, from (10), one may write  

                    
( ) ( ) ( ) ( ) 3549657021755702175

2222
=++−=−++ iiii

  

  Here, 35496 is second order Ramanujan numbers with base numbers as Gaussian integers. 

  Now,      

                  
50*7175*2)( =vii

                                                                           

                               

( ) ( ) ( ) ( )

331785717343177

50721755072175

2222

2222

=+=+

++−=−++

 

  Thus, 33178 is second order Ramanujan numbers with base numbers as real integers. 

   Further, from (10), one may write  

                 
( ) ( ) ( ) ( ) 3307275021757502175

2222
=++−=−++ iiii

  

   Here, 33072 is second order Ramanujan numbers with base numbers as Gaussian integers. 

   Now,      

                      
35*10175*2)( =viii

 

                               

( ) ( ) ( ) ( )

319544517325177

1035217510352175

2222

2222

=+=+

++−=−++

                                                                                                     

   Thus, 31954 is second order Ramanujan numbers with base numbers as real integers. 

    Further, from (10), one may write  

                     
( ) ( ) ( ) ( ) 317461035217510352175

2222
=++−=−++ iiii

  

   Here, 31746 is second order Ramanujan numbers with base numbers as Gaussian integers. 



International Journal of Research Publication and Reviews, Vol 4, no 5, pp 589-606 May 2023                                     601 

 

 

   Now,      

        
25*14175*2)( =ix

  

                 

( ) ( ) ( ) ( )

314503917311177

1425217514252175

2222

2222

=+=+

++−=−++

                                                                               

   Thus, 31450 is second order Ramanujan numbers with base numbers as real integers. 

    Further, from (10), one may write  

                    
( ) ( ) ( ) ( ) 298001425217514252175

2222
=++−=−++ iiii

  

   Here, 29800 is second order Ramanujan numbers with base numbers as Gaussian integers. 

   Now,      

       
50*770*5)( =x

    

                

( ) ( ) ( ) ( )

747457654375

750570750570

2222

2222

=+=+

++−=−++

                                                                             

   Thus, 7474 is second order Ramanujan numbers with base numbers as real integers. 

    Further, from (10), one may write  

                       
( ) ( ) ( ) ( ) 7326750570750570

2222
=++−=−++ iiii

  

   Here, 7326 is second order Ramanujan numbers with base numbers as Gaussian integers. 

Now,      

       
35*1070*5)( =xi

     

                 

( ) ( ) ( ) ( )

625045652575

10355701035570

2222

2222

=+=+

++−=−++

     

  Thus, 6250 is second order Ramanujan numbers with base numbers as real integers. 

  Further, from (10), one may write  

                        
( ) ( ) ( ) ( ) 600010355701035570

2222
=++−=−++ iiii

  

  Here, 6000 is second order Ramanujan numbers with base numbers as Gaussian integers. 

  Now,      

        
25*1470*5)( =xii

    

                    

( ) ( ) ( ) ( )

574639651175

14255701425570

2222

2222

=+=+

++−=−++

                                                                              

 Thus, 5746 is second order Ramanujan numbers with base numbers as real integers. 

  Further, from (10), one may write  

                         
( ) ( ) ( ) ( ) 530414255701425570

2222
=++−=−++ iiii

  

  Here, 5304 is second order Ramanujan numbers with base numbers as Gaussian integers. 

  Now,      

        
35*1050*7)( =xiii
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( ) ( ) ( ) ( )

387445432557

10357501035750

2222

2222

=+=+

++−=−++

                                                                              

  Thus, 3874 is second order Ramanujan numbers with base numbers as real integers. 

   Further, from (10), one may write  

                     
( ) ( ) ( ) ( ) 357610357501035750

2222
=++−=−++ iiii

  

  Here, 3576 is second order Ramanujan numbers with base numbers as Gaussian integers. 

  Now,     

        
25*1450*7)( =xiv

 

              

( ) ( ) ( ) ( )

337039431157

14257501425750

2222

2222

=+=+

++−=−++

   

 Thus, 3370 is second order Ramanujan numbers with base numbers as real integers. 

  Further, from (10), one may write  

                       
( ) ( ) ( ) ( ) 288014257501425750

2222
=++−=−++ iiii

  

  Here, 2880 is second order Ramanujan numbers with base numbers as Gaussian integers. 

  Now,      

        
25*1435*10)( =xv

     

                   

( ) ( ) ( ) ( )

214639251145

1425103514251035

2222

2222

=+=+

++−=−++

 

  Thus, 2146 is second order Ramanujan numbers with base numbers as real integers.                                                                

   Further, from (10), one may write  

                      
( ) ( ) ( ) ( ) 15541425103514251035

2222
=++−=−++ iiii

  

   Here, 1554 is second order Ramanujan numbers with base numbers as Gaussian integers. 

Illustration 3 

   Consider  

           
9*618*327*254*1541 =====y

                                                                        (11)    

   Now,      

                   
27*254*1)( =i

                                                                          

                            

( ) ( ) ( ) ( )

365029532555

227154227154

2222

2222

=+=+

++−=−++

 

   Thus, 3650 is second order Ramanujan numbers with base numbers as real integers. 

    Further, from (11), one may write  

                        
( ) ( ) ( ) ( ) 36402275422754

2222
=++−=−++ iiii

  

    Here, 3640 is second order Ramanujan numbers with base numbers as Gaussian integers. 

    Now,      
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18*354*1)( =ii

                                                                           

                              

( ) ( ) ( ) ( )

325021531555

318154318154

2222

2222

=+=+

++−=−++

 

    Thus, 3250 is second order Ramanujan numbers with base numbers as real integers. 

    Further, from (11), one may write  

                       
( ) ( ) ( ) ( ) 32303185431854

2222
=++−=−++ iiii

  

    Here, 3230 is second order Ramanujan numbers with base numbers as Gaussian integers. 

    Now,      

                   
9*654*1)( =iii

                                                                          

                              

( ) ( ) ( ) ( )

30341553355

6915469154

2222

2222

=+=+

++−=−++

 

    Thus, 3034 is second order Ramanujan numbers with base numbers as real integers. 

     Further, from (11), one may write  

                       
( ) ( ) ( ) ( ) 296069546954

2222
=++−=−++ iiii

  

     Here, 2960 is second order Ramanujan numbers with base numbers as Gaussian integers. 

     Now,      

                    
18*327*2)( =iv

                                                                        

                               

( ) ( ) ( ) ( )

106621251529

318227318227

2222

2222

=+=+

++−=−++

 

     Thus, 1066 is second order Ramanujan numbers with base numbers as real integers. 

      Further, from (11), one may write  

                         
( ) ( ) ( ) ( ) 1040318227318227

2222
=++−=−++ iiii

  

     Here, 1040 is second order Ramanujan numbers with base numbers as Gaussian integers. 

     Now,      

              
9*627*2)( =v

      

                      

( ) ( ) ( ) ( )

8501525329

6922769227

2222

2222

=+=+

++−=−++

                                                                

     Thus, 850 is second order Ramanujan numbers with base numbers as real integers. 

      Further, from (11), one may write  

                         
( ) ( ) ( ) ( ) 7706922769227

2222
=++−=−++ iiii

  

     Here, 770 is second order Ramanujan numbers with base numbers as Gaussian integers. 

      

     Now,      

                   
9*618*3)( =vi
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( ) ( ) ( ) ( )

4501515321

6931869318

2222

2222

=+=+

++−=−++

 

     Thus, 450 is second order Ramanujan numbers with base numbers as real integers. 

      Further, from (11), one may write  

                          
( ) ( ) ( ) ( ) 3606931869318

2222
=++−=−++ iiii

  

     Here, 360 is second order Ramanujan numbers with base numbers as Gaussian integers. 

Illustration 4 

     Consider  

          
701*21402*114022 ===y

                                                                                      (12)                                                                                

                

( ) ( ) ( ) ( )

245701070314016991403

270111402270111402

2222

2222

=+=+

++−=−++

 

     Thus, 2457010 is second order Ramanujan numbers with base numbers as real integers. 

      Further, from (12), one may write  

               
( ) ( ) ( ) ( ) 24570002701140227011402

2222
=++−=−++ iiii

  

 Here, 2457000 is second order Ramanujan numbers with base numbers as Gaussian integers. 

4. Let 
 1+na

and 
 1+nb

 be two sequences of positive integers, where 2
,

2

1
1

1
1

+
+

+
+ == n

n
n

n

y
b

x
a

 

Then, the following relations are observed: 

▪ 
497

1,4 −
+nat

 is a nasty number. 

▪ 
742

11 ,4,4 +=
++ nn ba tt

 

5. Let 
 1+na

and 
 1+nb

 be two sequences of positive integers, where 2

2
,

2

2 1
1

1
1

+
=

+
= +

+
+

+
n

n
n

n

y
b

x
a

 

▪ 
245168 1,4,10 11

=−− +++ nba att
nn  

▪ 
42714 11,3 1

−− +−+ na at
n  is a nasty number. 

▪ 
432536 11,506 11

=+−− ++++ nnba batS
nn  

6. Let 
 1+na

and 
 1+nb

 be two sequences of positive integers, where 2

2
,

2

2 1
1

1
1

−
=

−
= +

+
+

+
n

n
n

n

y
b

x
a

 

▪ 
4842842 11,3,3 11

=−+− ++++ nnba batt
nn  

▪ 
4884242 11,4,4 11

=−+− ++++ nnba batt
nn  
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Conclusion: 

                  In this paper, we have presented infinitely many integer solutions for the hyperbola represented by the Positive Pell equation

2842 22 += yx
. 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. 

References: 

[1]  David M. Burton, elementary Number Theory, Tata MC Graw hill Publishing company, limited New Delhi -2000. 

[2]  Telang S.J, Number Theory, Tata Mc Graw Hill publishing, Company limited  New Delhi-2000. 

 [3]  Gopalan M.A., Vidhyalakshmi. S., and Umarani .J., “ Remarkable Observations on the  hyperbola 
124 22 += xy

”, Bulletin of 

Mathematics and Statistics Research, 2013, 1, 9-12. 

 [4]  Gopalan M.A., Vidhyalakshmi. S., Maheswari. D., “Observations on the    Hyperbola 
134 22 += xy

”, Bulletin of Mathematics and 

Statistics Research,  2014, 1, 9-12. 

[5]  Geetha. T., Gopalan M.A., Vidhyalakshmi. S., “Observations on the hyperbola
172 22 += xy

”, Scholars Journal of Physics, Mathematics 

and Statistics, 2014, 

[6]  Vidhyalakshmi. S., Gopalan M.A., Sumithra. S., Thiruniraiselvi. N., “Observation  on the hyperbola
460 22 += xy

”, JIRT, 2014, 

volume1, issue11, 119-121. 

[7] M.A. Gopalan, S.Vidhyalakshmi, J. Shanthi, D. Kanaka, “On the Negative Pell Equation 
615 22 −= xy

”, Scholars Journal of Physics, 

Mathematics and Statistics,Sch. J. Phys. Math. Stat.2015; Vol-2; Issue-2A (Mar-May); pp-123-128. 

[8]   M.A. Gopalan, S. Vidhyalakshmi, T.R. Usharani, M. Arulmozhi, “On the negative pell equation
1935 22 −= xy

”, International Journal 

of Research and     Review, vol.2; Issue:4 , April 2015, Pages 183-188. 

[9]  M.A. Gopalan, V.Geetha, S.Sumithra, “Observations on the Hyperbola 
655 22 −= xy

”, International Research Journal of  Engineering 

and Technology   (IRJET) volume: 02 Issue: 04\ July-2015, (1962-1964). 

[10] Gopalan M.A., Vidhyalakshmi .S  Usha Rani  T.R ., and Agalya. K.,   “Observations on the hyperbola 
1110 22 += xy

”, International 

Journal of Multidisplinary Research and Development, 2015, volume 2, Issue 3, 237-239. 

 [11]  K. Meena, S.Vidhyalakshmi, A.Rukmani, “ On the Negative pell Equation       
631 22 −= xy

”, Universe of Emerging Technologies 

and Science,2015;2(12) ,1-4.  

 [12]  M.A.Gopalan, S.Vidhyalakshmi, V.Pandichelvi, P.Sivakamasundari,C.Priyadharsini.,“On The Negative pell Equation
1145 22 −= xy

”, International Journal of  Pure Mathematical Science, 2016; volume-16; 30-36. 

[13]  S. Vidhyalakshmi, M.A. Gopalan, E. Premalatha,S. Sofiachristinal, “ On Th  Negative pell Equation
872 22 −= xy

” , International 

Journal of  Emerging Technologies in Engineering Research (IJETER), volume 4,Issue 2,   Feburary 2016, 25-2e8.  

 [14]  K. Meena, M.A. Gopalan, T. Swetha, “On the negative pell equation
440 22 −= xy

”, International Journal of Emerging Technologies 

in Engineering Research (IJETER)volume 5, Issue 1, January(2017),(6-11). 

 [15]  K. Meena, S.Vidhyalakshmi, G.Dhanalakshmi, “On the negative pell equation  
45 22 −= xy

”, Asian Journal of Applied Science and 

Technology(AJAST) volume 1, Issue 7, pages 98-103, August 2017.          

 [16]  M. Devi, T.R. Usharani, “On the Binary Quadratic Diophantine Equation 
1680 22 −= xy

”,  Journal of Mathematics and Informatics, 

vol.10, 2017, 75-81. 



International Journal of Research Publication and Reviews, Vol 4, no 5, pp 589-606 May 2023                                     606 

 

 

 [17]  R. Suganya, D. Maheswari, “ On the Negative pellian Equation 
29110 22 −= xy

”, Journal of Mathematics and Informatics, vol.11, 

2017, 63-71.  

 [18]  P. Abinaya, S. Mallika, “ On the Negative pellian Equation 
1540 22 −= xy

”, Journal of Mathematics and Informatics, vol.11, 2017, 

95-102. 

[19]  S. Vidhyalakshmi, M.A. Gopalan, T. Mahalakshmi, “On the Negative pell Equation 
1540 22 −= xy

”, IJESRT, vol.7, 

Issue11,November 2018, 50-55. 

[20]  S.Vidhyalakshmi, T.Mahalakshmi, “On the Negative pell Equation
1415 22 −= xy

”, IJRASET, vol.7, Issue III, March 2019, 891-897. 

 [21]  B. Indhumuki, J. Shanthi, M. A. Gopalan, “Observations on the Hyperbola
420 22 −= yx

” International Journal of Research 

Publication and Reviews, Vol 4,   no 1, pp 678-682, January 2023. 

[22]  E. Shalini, T. Mahalakshmi, M. A. Gopalan, “On the Positive Pell Equation 
742 22 += yx

” International Journal of Research 

Publication and Reviews, Vol 4,   no 1, pp 763-767, January 2023. 

 

 


