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Abstract: Given an alphabet X = {zi,...,2,}, the free associa-
tive algebra K(X) over a field K is also called the non-commutative
polynomial ring over K. To enable explicit computations with non-
commutative polynomials, the theory of Grobner bases is generalized
from the commutative case to K(X). After introducing the basic el-
ements of this theory, we show how to determine non-commutative
Grobner bases using the Buchberger Procedure, and how to optimize
this procedure. Then we discuss fundamental applications of these al-
gorithms. Finally, we relate non-commutative Grobner bases to the
task of solving twisty puzzles. In particular, we explain that “God’s
Algorithm” for Rubik’s cube can be interpreted as a Grobner basis
calculation.

*The talk will be preceded by tea and cookies starting at 3:30pm.




