
node participates in) equal to or larger
than k. The maximum core of a graph
corresponds to the highest k where the
graph has a non-empty k-core. The
maximum k-core of the graph in
Figure 1A is a 3-core consisting of the
nodes {A,B,C,D}. A similar definition of a
k-core can be defined for (Sperner) hyper-
graphs, where k corresponds to the
number of hyperedges each node partic-

ipates in [5]. The maximum k-core of the
hypergraph in Figure 1A is a 2-core
consisting of {A,C,E}. Thus, as one would
intuitively expect, the maximum k-core of
the hypergraph ranks A, C, and E as most
important—in contrast to the graph mod-
el, whose maximum k-core would weight B
and D stronger than E.

Another application of undirected hy-
pergraphs is minimal hitting sets (MHSs), also

known as generalized vertex covers or
hypergraph transversals [6,7]. For exam-
ple, in a given hypergraph model of a PPI
network, an interesting problem related to
experimental design [5] is to determine
minimal (irreducible) subsets of bait pro-
teins that would cover or ‘‘hit’’ all
complexes in a minimal way; i.e., no
proper subset of an MHS would hit all
complexes. In Figure 1A, the correspond-

Figure 1. Examples of undirected (A,B) and directed (C,D) hypergraphs arising in the context of biological networks analysis.
Detailed explanations are given in the text.
doi:10.1371/journal.pcbi.1000385.g001
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