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Simpler Termination Proof on Homogeneous F5 Algorithm
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Abstract: Since the F5 algorithm is proposed, a bunch of signature-based Grobner basis algorithms appear. They
use different selection strategies to get the basis gradually and use different criteria to discard redundant
polynomials as many as possible. The strategies and criteria should satisfy some general rules for correct
termination. Based on these rules, a framework which include many algorithms as instances is proposed. Using the
property of rewrite basis, a simple proof of the correct termination of the framework is obtained. For the simple
proof of the F5 algorithm, the reduction process is simplified. In particular, for homogeneous F5 algorithm, its

complicated selection strategy is proved equivalent to selecting polynomials with respect to module order. In this
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way, the F5 algorithm can be seen as an instance of the framework and has a rather short proof.
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