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Keeping a graph connected via nonpreemptive edge scheduling

(Maximizing the minimum load time in a graphic matroid)
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Consider the following process over time: Given a graph G = (V,E) with positive
integral edge weights w(e), we choose for each edge e exactly one time point t(e) ∈
[0,∞). This causes e to be active during the interval [t(e), t(e) +w(e)]. We now ask
how we can choose the times t(e) such that the subgraph of active edges is spanning
for a maximal amount of time. The problem is related to the classical problems of
spanning tree packing and Menger’s problem. It can also be seen as a generalization
of maximizing the minimum load time in nonpreemptive scheduling. In this talk,
we show that the problem is NP-complete, even if G = K2,n or if w(e) ∈ {1, ..., 6}.
Furthermore, if P 6= NP, the problem can not be approximated in polynomial time
by a factor better than 7/6. On the other hand, if both the treewidth of the input
graph and the edge weights are bounded by a constant, we give a linear time
algorithm.
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