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Combinatorics related to representation theory and enumeration of paths
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We study an algorithm called Hillman-Grassl algorithm, which is used for a
bijective prof of Hook Length formula. We introduced axioms to generalize the algorithm. In our
theory, the algorithm is realized as an algorithm to create a path in some graphs.

Moreover we apply our knowledge, obtained by this study, to the other tartgets as follows: 1. We
study artinian gorenstein algebras defined by the weighted generating function of matcings. We show
the Lefschetz property for the algebras. 2. We also study a quotient algebras monomial ideals. We
calculate the determinants of multiplication map in the algebra. We show the Lefschetz property for
the algebras. 3. We also study the structure of the toggling group of a path graph. We show the

toggling group is the symmetric group on the independent sets of the path graph. 4. We also a
polytope defined by a directed graph. We call it the directed edge polytope. We give an
characterization for faces and facets of the polytope.
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