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A case for networks (2013)



Multi-rooted fusion graph (2015)
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So...

Multiple-rooted networks can be used to represent:

-Recombinations between members of different gene families

-Introgression between members of distinct lineages

They are useful when the common history of several
families of taxa is unknown and/or irrelevant.

That’s a good start!
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-Deciding whether a given multi-rooted network
is forest-based is NP-hard.

even if the network has only two roots

even when restricting to forests in which
the number of trees coincides with
the number of roots of the network
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Arboreal networks
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Any undirected graph G is the shared-ancestry
graph of some multirooted network.

If G is the shared-ancestry graph of
some arboreal network N , then N has

minimal number of roots and hybrid vertices.

G is the shared-ancestry graph of
some arboreal network N if and only

if G is Ptolemaic.

In that case, such a network N
can be built in polynomial time.
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Ptolemaic graphs

G is Ptolemaic if the inequality:

d(u, v)d(x , y) + d(u, x)d(v , y) ≥ d(u, y)d(v , x)

holds for all vertices x , y , u, v .

G is Ptolemaic if it does not contain:

...

holes gem

as induced subgraphs.
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Summary

Applications
Multirooted networks provide an alternative

to phylogenetic networks to represent
complex evolutionary events

(recombination, introgression, ...)

Theory
Multirooted networks offer a new and
exciting playground to mathematicians,

with connections to graph theory,
combinatorics, algorithmics, ...
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One last thing

We now have a Graph Theory Seminar Series in Leipzig!


