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Dominatio
n
Domination and cut problems 

on chordal graphs 
with bounded leafage
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Chordal Graphs

No induced cycle of length four or more.

Intersection graph of sub-trees of a tree.
Admit tree decomposition where  
every bag is a clique.

≡
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Input: A graph G, integer k 
Question: Does there exist a set S of size at most k  
such that N[S] =V(G)? 
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Intersection graph of intervals of a path
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Independent  
Set



Interval graphs Split graphs

Intersection graph of intervals of a path

Clique
Independent  
Set

Intersection graph of sub-stars of a star



Problem Interval graphs Split Graphs

Dominating Set
Connected Dominating Set
Steiner Tree
Multicut with Undeletable Terminals
Subset Feedback Vertex Set
Longest Cycle
Longest Path
Component Order Connectivity
s-Club Contraction
Independent Set Reconfiguration
Bandwidth
Cluster Vertex Deletion

Polynom
ial tim

e

N
P-C
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⚡



How close is a chordal graph to an 
interval graph?

?Polynomial NP-hard



Leafage: minimum l  
such that a graph is an intersection graph  
of sub-trees of a tree with l leaves.



Leafage: minimum l  
such that a graph is an intersection graph  
of sub-trees of a tree with l leaves.

Parameterized Complexity on chordal graphs 
parameterized by leafage.

f(l) poly(n) generalizes polynomial-time algorithm on interval graphs.



Leafage: minimum l  
such that a graph is an intersection graph  
of sub-trees of a tree with l leaves.

Parameterized Complexity on chordal graphs 
parameterized by leafage.

f(l) poly(n) generalizes polynomial-time algorithm on interval graphs.

A tree representation of minimum leafage  
can be computed in polynomial time  
with linear in n nodes [Habib, Stacho ESA 2009].
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Parameter: solution size
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2k FPT [MPRSS MFCS 2019] 



Multicut 
Input: A graph G, terminal pairs (s1,t1), …, (sp,tp) 
Question: Find a minimum set of non-terminal vertices S  
such that G-S has no si-ti path.

Parameter: leafage l 

[Our Result]

W[1]-complete

<latexit sha1_base64="RYRQCa8mXf23cbfAkqj5voqEA6U=">AAACAHicdVA9SwNBEN3z2/gVtbCwWQyCNuFyxkQ70cZSwaiQxLC3meiSvd1jd04MxzX+FRsLRWz9GXb+G/c0goo+GHi8N8PMvDCWwqLvv3kjo2PjE5NT04WZ2bn5heLi0qnVieHQ4Fpqcx4yC1IoaKBACeexARaFEs7C/kHun12DsUKrExzE0I7YpRI9wRk6qVNcaSHcYKo0zai6SPVGC6TczGinWPLLuzu1YDugftn368FWLSdBvRps0YpTcpTIEEed4murq3kSgUIumbXNih9jO2UGBZeQFVqJhZjxPruEpqOKRWDb6ccDGV13Spf2tHGlkH6o3ydSFlk7iELXGTG8sr+9XPzLaybY22mnQsUJguKfi3qJpKhpngbtCgMc5cARxo1wt1J+xQzj6DIruBC+PqX/k9OgXKmVq8fV0t7+MI4pskrWyAapkDrZI4fkiDQIJxm5Iw/k0bv17r0n7/mzdcQbziyTH/Be3gFuQJZR</latexit>

no no(`)<latexit sha1_base64="J1Hp+wAQw1PRmTMbPWw/5bR3nO8=">AAAB/3icdVDLSgMxFM34rPU1KrhxEyxC3QzTaW3rrujGnRXsAzpjyaRpG5rJDElGKGMX/oobF4q49Tfc+Tdm2goqeiBwOOde7snxI0alsu0PY2FxaXllNbOWXd/Y3No2d3abMowFJg0cslC0fSQJo5w0FFWMtCNBUOAz0vJH56nfuiVC0pBfq3FEvAANOO1TjJSWuuY+v0ncAKkhRiy5nORdwtjxBHbNnG2dVsvOiQNty7YrTrGcEqdScoqwoJUUOTBHvWu+u70QxwHhCjMkZadgR8pLkFAUMzLJurEkEcIjNCAdTTkKiPSSaf4JPNJKD/ZDoR9XcKp+30hQIOU48PVkGlX+9lLxL68Tq37VSyiPYkU4nh3qxwyqEKZlwB4VBCs21gRhQXVWiIdIIKx0ZVldwtdP4f+k6ViFslW6KuVqZ/M6MuAAHII8KIAKqIELUAcNgMEdeABP4Nm4Nx6NF+N1NrpgzHf2wA8Yb58GMZYf</latexit>

nO(`)

under ETH

Parameter: solution size
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Adhesions of e 
adh(e)= vertices that contain e  
in their sub-trees
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any solution contains some adhesion of this path.
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Assume: There exists a solution that contains some adhesion of every root to leaf path.
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