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Performing some arithmetic operations in computer system, number of nonzero
digits can have an effect on the time used for the computation. Therefore the number
representation in the form of minimum weight which we are interested is due to the benefit
in term of increasing the computational speed. There are several researches studied on
minimum weight digit set conversion for which the time complexity is linear on the length of
the input bit-string. Recently technique proposed in this area is a sliding window
conversion algorithm by Phillips and Burgess in 2004. The idea is to minimize the number
of nonzero digits in the bit-string. The sliding window algorithm has been proven that the
result bit-string has a possible minimum weight by specifying some parameters: lower
bound, upper bound, base, and window size. The conversion algorithm processes from

right to left and results to the complexity.

This thesis introduces a conversion process in parallel manner by applying on-the-
fly architecture combining with a redundant number system. We have proposed a
minimum weight normalization algorithm for all bases greater than or equal to two along
with the proof for the algorithm. It is also shown in the thesis that our method can be

performed with the logarithmic time complexity on the length of the input.





