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The game of cup stacking

The cup-stacking game is a one-person game played on a fi-

nite graph G. Initially, a single cup is placed at every vertex A
of G. Each move consists in removing all cups placed at a D
single vertex, and if there are k of them, to stack them onto G
another vertex in distance exactly k, provided that the other

vertex already has at least one cup on it. The goal is to move

all cups onto a single target vertex ¢, and the game is a win

if this is achieved. If this is possible for every choice of target

vertex ¢ in G, then G is called cup-stackable. Figure [1] shows

a successful play of the game on the path on 5 vertices, where

the target vertex is the leftmost one.
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The goal of this thesis is to pursue questions such as: For
which graphs and target vertices can this game be won? Can
we derive necessary and/or sufficient conditions for a graph to t
be cup-stackable? How do solutions look like that minimize the
total number of cups moved during the game? What about vari-
ations of the game where the rules of moving cups are slightly

—

changed?
Depending on the taste and background of the student, this the- D
sis can have a theoretical and/or experimental/computational +

focus. In the first case, the goal would be to derive mathe-
matical results and proofs, and in the second case, the goal
would be to conduct computer experiments to try out differ-
ent strategies/heuristics. Some experience and knowledge in
discrete mathematics, combinatorics, optimization and/or al-
gorithms is desirable.
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Figure 1: A succcessful run of the cup-
stacking game played on the path on 5 ver-
tices.
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