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The sutra Ekadhikena Purven-a plays a large role in the calculation of recurring decimals (see 
Vedic Mathematics, Chapter XXVI) and lights up the simplicity of the number patterns in the 
decimal sequences. The sutra also has a further interesting application in determining the length of 
the recurring decimal.  
For example, the decimal for 1/19 is governed by the Ekadhika 2 and the calculation gives 18 digits 
before the cycle repeats. 

1/19 = ⋅052631578947368421  (recurring) 
It is evident that a cycle of length 18 is the longest that could be achieved with the divisor 19. The 
successive steps of division by 19 can never be exact, or the decimal would terminate, and there are 
only 18 possible remainders 1,2….18. Once these are exhausted, the sequence must repeat. 
The same argument sets a limit to the length of the recurring decimal generated by any other prime 
divisor. So 1/7 has 6 digits (142857), 1/17 has 16 digits (0588235294117647), 1/23 has 22 digits 
(0434782608695652173913), and so on. 
Sometimes, though, this maximum limit is not attained. For example 1/13 has only 6 digits 
(076923), which is only half the permitted maximum of 12. Why is this? 
Gathering more examples, we find that 1/89 has only 44 digits in its decimal sequence, not 88, 1/83 
has only 41 digits instead of 82, 1/71 has only 35 digits instead of 70. Now 3 x 13 = 39, 1 x 89 = 89, 
3 x 83 = 249, 9 x 71 = 639, so the Ekadhikas for 1/13, 1/89, 1/83, 1/71 are respectively 4, 9, 25 and 
64. They are all perfect squares! 
In some cases the application of the rule is disguised. 1/43 has a recurring decimal of 21 digits, only 
half the permitted 42, even though its Ekadhika 13 does not seem to be a perfect square. But it is – 
to use the technical term – a quadratic residue of the divisor 43. That is to say it is possible to find a 
perfect square (202 = 400) whose remainder on division by 43 is 13: 400 ÷ 43 = 9 remainder 13. To 
express it another way 
202 = 400 = 13   (modulo 43) 
where equality “modulo 43” means that the two sides of the equation are equal if their remainders 
are the same on division by 43. 
In the same way 1/31 has only 15 digits rather than 30 because 9 x 31 = 279 and the Ekadhika 28 is 
a quadratic residue with 
112 = 121 = 28 (modulo 31) 
Further exploration reveals that the lengths of the decimal sequences are always lawfully 
determined, although there are many ways in which the law can show itself. 
Examples: 
1/53 has 13 digits, just one quarter of the expected 52, because its Ekadhika 16 (from 3 x 53 = 159) 
is not only a perfect square 42, but also a perfect fourth power 24. 
1/11 = 0.090909…. has a cycle of just 2 digits, one fifth of the maximum ten, because the Ekadhika 
is 10 and (in arithmetic modulo 11) 10 is a perfect fifth power: 
32 = 25 = 10 (modulo 11) 



1/79 has a cycle of 13 digits which is one sixth of the maximum 78. Where does the factor 6 come 
from? We would expect a reduction by at least a factor 3, because the Ekadhika 8 = 23 is a perfect 
cube. But 2 is itself a quadratic residue 
92 = 81 = 2 (mod 79) 
so that in modulo arithmetic the Ekadhika is in fact a perfect sixth power 
96 = 8 (modulo 79) 
Questions for further investigation: 
(a) 1/163 has the Ekadhika 49 (3 x 163 = 489). Since this is a perfect square, we expect a recurring 
decimal sequence 81 digits long. Is this correct? 
(b) 1/67 has a recurring decimal sequence of 33 digits. Why not 66?  
(c) 1/103 has only 34 digits, one third of the possible 102. Consequently we expect its Ekadhika 31 
to be a perfect cube, at least in modulo arithmetic, so that there is an x such that x3 =  
31 (modulo 103). Can we find x? 
(d) Why do 1/37 (3 digits), 1/41 (5 digits), and 1/73 (8 digits) have such short sequences?  

	


