Problem of the Week-4: An Algorithm for Approxi-
mate Square Roots

Mediveal Muslim mathematicians (e.g. Kushyar, al-Kashi) de-
vised algorithms to find approximate square roots and higher
order roots of integers (e.g. fifth roots). In one of those algo-
rithms to find an approximate square root of a 6-digit number
N = abcdef as a rational number, they knew that the integer
part of the approximate root will be a 3 digit integer r = ABC
such that 7 < N.

1. The first step of the algorithm is to find the largest digit A such that A% < ab. Show
that this is the correct first digit of the integer part of the approximation.

2. In finding the fractional part of the approximation, they assumed that the square root
function is linear. Under this assumption find the numerator and denominator of the

fractional part in terms of N and r.

As always, explain and justify your answer.
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