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Enumerating word maps in finite groups
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We consider word maps over finite groups. An n-variable word w is an element of the free group on n-symbols. For any group G, a word w induces a map
from G~n\mapsto G where (g_\,\ldots,g_n)\mapsto w(g_\,\ldots,g_n). We observe that many groups have word maps that decompose into components.
Such a decomposition facilitates a recursive approach to studying word maps. Building on this observation, and combining it with relevant properties of the
word maps, allows us to develop an algorithm to calculate representatives of all the word maps over a finite group. Given these representatives, we can
calculate word maps with specific properties over a given group, or show that such maps do not exist. In particular, we have computed an explicit a word on
A_0 such that only generating tuples are nontrivial in its image. We also discuss how our algorithm could be used to computationally address many open
questions about word maps. Promising directions of potential applications include Amit's conjecture, questions of chirality and rationality, and the search

.for multilinear maps over a group. We conclude with open questions regarding these problems
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