The Results

Substituting the results (3.118) in the earlier expression (3.84), and remembering that

nAr = r, we finally get the value of the circumference,
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The basic series is expressed through the sloka®!
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This may be translated as follows.32

To the diameter multiplied by 4 alternately add and subtract in order the diam-
eter multiplied by 4 and divided separately by the odd numbers 3, 5, etc.



Infinite Series and 169

This is described by the Karanapaddhati (V1, 1) as the accurate circumference. That is, if d is

the diameter of the circle, then
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circumference = 4d — 3 + 5T + e (3.120)

This corresponds to the value of 7 given by
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This is the so-called Leibniz series. This series is not the best technique for calculating T,
since the series (3.121) converges very slowly: some 10,000 terms are needed to obtain an
accuracy of 4 decimal places. For an accuracy of four places after the decimal point, the
above sum done on a computer needed to sum about 138,000 terms. Clearly, this sort of
labour was impossible before digital computers, and, even with computers, one might have
to pay some attention to the pile up of “rounding errors”. (For 5 places after the decimals,
a calculation done using double precision arithmetic is obviously good enough, since 10°
floating point operations cannot propagate any “rounding errors” that far.)

This way of looking at things, however, overlooks some key points.





