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G — A vertex-colored graph.
F — A subset of edges.

G\F — A graph with colorful components.

Typically: maximize G\F or minimize F.
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The Motivation
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“...A fundamental task is to infer the relations between genes in different
genomes and, more precisely, to infer which genes are orthologous.

Genes are orthologous when they originate via a
speciation event from a gene of an ancestral genome.

A graph approach aiming to identify disjoint orthology sets, where
each of such sets corresponds to a colorful component in the given graph
and the colorful components associated with the orthology sets are disjoint.”

[*] Zheng, Swenson, Lyons, and Sankoff, WABI 2011:

OMG! orthologs in multiple genomes - competing graph-theoretical formulations
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Maximizing Edges in the TC
Viterature Dverview - [1] and |2]

NP-hard to approximate within |[V|/3~¢

APX-hard even for 3 colors

V2 - O PT-approximation algorithm

Exponential kernel in general,
quadratic Rernel on trees
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Colorful Components
\/l‘t@Y&L‘tle Overview - [ ] [ ] oJcL\e/r;,

A special case of multi-multiway cut

NP-hard: 3 or more colors, on trees of diameter four, on graphs which
are constant-away from a collection of paths

Hard to approximate within |V |}/2~¢

FPT algorithms, heuristics,
and approximation algorithms for special cases
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T — A vertex cover of size t.
F — A subset of at most k edges.

G\F — A graph with colorful components.
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The second step (A)
Partition G\T based on neighborhoods in T.

/I/\DJC@ tL\aLJC ’CL\zm are a
bounded number of twin J&L%%@%.
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For any color c, retain at most h twins of color c.
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We need another notion of “same”-ish vertices.
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The third step

__extra copies of vertices with the same signature.
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M tMc givag s what we wanted

G — A vertex-colored graph.
T — A vertex cover of size t.
F — A subset of at most k edges.

G\F — A graph with colorful components.
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