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Abstract Joye et al. introduced a new prime generation algorithm (JPV algorithm hereafter), by
removing the trial division from the previous combined prime generation algorithm (combined
algorithm hereafter) and claimed that JPV algorithm is 30~40% faster than the combined algorithm.
However, they only compared the number of Fermat-test calls, instead of comparing the total running
times of two algorithms. The reason why the total running times could not be compared is that there
was no probabilistic analysis on the running time of the JPV algorithm even though there was a
probabilistic analysis for the combined algorithm.

In this paper, we present a probabilistic analysis on the running time of the JPV algorithm. With
this analytic model, we compare the running times of the JPV algorithm and the combined algorithm.
Our model predicts that JPV algorithm is slower than the combined algorithm when a 512-bit prime
is generated on a Pentium 4 system. Although our prediction is contrary to the previous prediction
from comparing Fermat-test calls, our prediction corresponds to the experimental results more exactly.
In addition, we propose a method to improve the JPV algorithm. With this method, the JPV algorithm
can be comparable to the combined algorithm with the same space requirement.
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