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Exploring novel discrete convexity in discrete optimization and designing high
performance algorithms based on it
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Dieudonne

In this research project, we explored new types of discrete convexity, which
will be useful for discrete optimization, and designed algorithms gased on it. We introduced the
problem of computing the Dieudonne determinant of a matrix having noncommutative variables, and
showed that it generalizes fundamental combinatorial optimization problems and can be efficiently
solved by discrete convex optimization on a Euclidean building. We introduced a new class of
lattices, called uniform semimodular lattices, and showed that it is equivalent to valuated
matroids, which is an important class of discrete convex functions. We studied systematically a
class of graphs, called weakly modular graphs, which is expected as ground structures of discrete
convex functions, and clarified its relationships to nonpositively curved spaces.
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