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COMPUTATIONAL GROUP THEORY AND A THEOREM BY 
LIPTON AND ZALCSTEIN 

According to Charles C. Sims, Computational Group Theory is mainly to use computer to 
study groups especially to find some special groups such as the finitely-presented groups 
and permutation groups.  In fact, another research direction dealing with the efficient 
algorithms for group-related computations such as orders of group elements, group 
decomposition, and group isomorphism is raising its importance in the recent years since 
quantum computing and elliptical curve cryptography.  

An earlier work in 1978 by Lipton and Zalcstein is very remarkable.  Here is their 
Theorem: Let A(ε) be a probabilistic algorithm that the probability giving a wrong 
answer is at most  ε. There is a constant time A(ε)-type-algorithm that can check a 
subgroup defined by the following equation:                

 

This theorem contains the Abelian group as an important case. Fu’s paper in this issue 
gives a complete proof of this theorem in such the case.  
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