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Discovering the relationship between Euclid’s algorithm and the number of digits by focusing on the Fibonacci
sequence.

Euclid's algorithm is a method for computing the greatest common divisor of two positive integers a and b with a >
b by continuous division. What is the relationship between the steps of division in the Euclid’s algorithm a, b?Since
the number of the division steps depends on how large a,b are, define x as a ratio of digits of b to the number of
steps.(ex. x = 4 if the number of digits of b is 2 and the number of steps is 8) We decided to find the maximum
value of x and then a,b. One discovery is that if a and b are consecutive Fibonacci numbers, the number of the
division steps will be large. By focusing on this relationship, it was proven that the maximum value of x is 5. In other
words, the number of steps in the Euclid’s algorithm never exceeds 5 times the number of digits of b, and that there
are only 3 pairs{a, b} if x = 5. Also it was found that if a and b are consecutive Fibonacci numbers, then the limit
value of x is the reciprocal of the log base 10 of the Golden Ratio, which is a much simpler number. One future
prospect is to expand the range of a,b from natural numbers to real numbers, or to find the maximum value of x if

the numbers are converted to base m.



