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Free-rooted packings of arborescences
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My report is about 'packings of arborescences'. An arborescence is a directed tree, where every node except a root node has an in-degree of exactly 1, and a packing of arborescences refers to a collection of edge-disjoint subarborescences within a given directed graph. The foundational result in this area is Edmonds' arborescence packing theorem, which characterizes the existence of k edge-disjoint spanning arborescences rooted at a specific vertex in a graph.
A free-rooted packing of arborescences is a packing where the roots of the arborescences are not given; the goal is to determine whether it is possible to select roots such that a packing of size k can be formed with the chosen roots. Edmonds' theorem can be generalized in various ways by imposing different conditions on the packings.
In my research, I focused on matroid-based constraints. I characterized the existence of free-rooted packings in a graph under matroid-based and matroid-restricted conditions, and derived several related consequences.
A mixed graph is a graph that contains both directed and undirected edges. I generalized a result by Zoltán Szigeti, thereby characterizing the existence of matroid-restricted free-rooted packings in mixed graphs.



