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The Setting

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 Setting
Parameterized C omplexity

Evaluate running times of algorithms as a function of 

the size of input and additional structural parameters.

f(k)p(n)

a structural parameter
input size
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The Motivation

“…A fundamental task is to infer the relations between genes in different 

genomes and, more precisely, to infer which genes are orthologous. 

C omparative genomics.*

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.”

Genes are orthologous when they originate via a  

speciation event from a gene of an ancestral genome. 

[*] Zheng, Swenson, Lyons, and Sankoff, WABI 2011:
OMG! orthologs in multiple genomes - competing graph-theoretical formulations
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NP-hard to approximate within

APX-hard even for 3 colors

-approximation algorithm

Exponential kernel in general,  

quadratic kernel on trees
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Colorful Components
Literature Overview - [2], [3], and others

FPT algorithms, heuristics,  

and approximation algorithms for special cases

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 

A special case of multi-multiway cut
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Solve each subpart by invoking Colorful Graph Motif as a subroutine.
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MEC on Trees

fal l back on matchings for  
hand ling long/many degree-two paths
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Vertex C over
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Useful to remember.

#(non-singleton components in G\F) is at most t
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The second step (A)

Note that there are a  
bounded number of twin classes.

Partition G\T based on neighborhoods in T.
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We need another notion of “same”-ish vertices.

Type II Twins
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🗑extra copies of vertices with the same signature.

The third step
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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.

edand that gives us…
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