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Abstract 

In this paper I will introduce an interesting puzzle posed by notable Indian mathematician Bhaskara II and 

notorious French mathematician Pierre – de – Fermat. It turns out that there are infinitely many solutions but even 

to determine the smallest solution in positive integers had been challenge to mathematicians. I will discuss a way 

as easy as possible to determine the smallest solution as well as provide methods to generate other solutions posed 

by the two great mathematicians.  
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1. Introduction  

During 12th century BCE, the most famous and no-

table Indian mathematician second Bhaskara posed a 

problem similar to Brahmagupta. It turns out that the 

problem posed by Bhaskara II was a Pell’s equation 

with d = 61. Around four centuries later, the notorious 

and brilliant French mathematician Fermat posed the 

same problem and circulated it to his colleagues and 

challenged them to determine the smallest possible so-

lution in positive integers. It was found that even the 

smallest possible solution is an enormous task to per-

form. In this paper, I will describe the problem posed 

by two great mathematicians and try to solve it using 

continued fractions method. Finally, a more general 

continued fraction is derived through which we can 

generate infinitely many solutions to the puzzle.  

2. Describing the Puzzle  

Both Bhaskara II and Fermat are said to have 

posed the following puzzle:  

Find the smallest solution in positive integers to 
2 261 1 (1)x y   

While several mathematicians attempted in solv-

ing it, they realized that it is not that easy to determine 

even the smallest possible solution as required. In fact, 

we know that equation (1) possess infinitely many so-

lutions. In the following sections, I will derive the 

smallest possible solution to (1) and derive a nice 

closed expression generating infinitely many solutions 

to (1).  

 

3. Finding Smallest Solution  

We need to find least positive integers x, y such 

that equation (1) is satisfied. For doing this, I will first 

derive the following continued fraction expansion.  
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Hence we get  
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If we consider the successive convergents of the continued fraction obtained in (2), then we get  
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39 4 1523 4 78 59436 29718
,39 ,39 39 ,...

41 78 39 1522 1522 761
78

78

      



 

Among these, if we take the third convergent we get 
29718

761
 

If we now take numerator as x and five times (which is the coefficient of 61  in (2)) the denominator as y 

in the above rational number then we see that 29718, 5 761 3805x y     is a solution of the associated 

Pell’s equation 
2 261 1 (3)x y   . From this we can obtain another continued fraction as shown below  
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Hence we get  
1

3805 61 29718 (4)
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Considering the first and second convergents from (4), we obtain  

29718 1 1766319049 1 59436
,29718 ,29718 29718 ,...

11 59436 59436
59436
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104982939026082

3532638097 3532638097
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Among these, if we take the second convergent we 

get 
1766319049

59436
 

If we now take numerator as x and 3805 times 

(which is the coefficient of 61  in (4)) the denomina-

tor as y in the above rational number then we see that 

1766319049, 3805 59436 226153980x y     

is the smallest solution of the required Pell’s equation 

(1) given by 
2 261 1x y  .  

Carrying out the same process for first and third 

convergents, we notice that the following pairs 
( , ) (29718,3805);(104982939026082,13441687959085)x y   

are solutions to the associated Pell’s equation (3) given 

by
2 261 1x y   .  

Thus ( , ) (1766319049,226153980)x y   is 

the required smallest solution to the Bhaskara – Fermat 

Equation 
2 261 1x y  . Subsequent solutions to this 

equation can be obtained from (4) by extracting fourth, 

sixth, eighth, in general, even ordered convergents.  

4. Conclusion  

In this paper, after introducing the famous 

Bhaskara – Fermat equation which is one of the well 

known Pell’s equation, I had provided novel method 

using two continued fractions to determine the smallest 

solution in positive integers given by

( , ) (1766319049,226153980)x y  .  

One can solve the equation 
2 261 1x y  using 

the simple continued fraction expansion for 61 given 

by 61 7;1,4,3,1,2,2,1,3,4,1,14    . In particu-

lar, the continued fraction corresponding to 

 7;1,4,3,1,2,2,1,3,4,1  yields the smallest positive 

integer solution ( , ) (29718,3805)x y  to the asso-

ciated Pell’s equation 
2 261 1x y   . Knowing this 

we can immediately obtain the required solution to 

Bhaskara – Fermat Pell’s equation 
2 261 1x y   by 

squaring on either sides.  

We can also solve the equation 
2 261 1x y 

 
to 

obtain smallest positive integer solution using the re-

cursive methods provided by great Indian mathemati-

cians Brahmagupta and Bhaskara II. Nevertheless, the 

interesting method provided in this paper is new and 

provides scope for solving similar equations in interest-

ing way. I dedicate this paper as tribute to Bhaskara II, 

for his ingenious discoveries and providing general 

methods for solving Pell’s equation.  
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