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2-subcoloring

Definitions :

e A 2-subcoloring of a graph G is a partition of V(G) into V4, V, such that G[V;] is
a disjoint union of cliques for all i = 1,2

e 2-SUBCOLORING : Given a graph G, does G have a 2-subcoloring ?
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’2—SUBCOLORING is NP-complete for A(G) < 4‘

even for triangle-free planar graphs.

Broersma et al. '03

’2—SUBCOLORING is NP-hard on comparability graphs.‘

M. and Watrigant '25

’2—SUBCOLORING remains NP-hard on unit disk graphs.‘
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Previous work on 2-subcoloring

Unit disk graphs “look like” planar graphs with large cliques

x<4 Xs <7

Question: Does 2-SUBCOLORING problem exhibit the square-root phenomenon on
unit disk graphs? 7/16
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The case of 2-Subcoloring

e Does 2-SUBCOLORING problem exhibit the square-root phenomenon on unit disk
graphs?

e The framework of (de Berg et al '18) does not work.

e 2-SUBCOLORING is NP-complete on
unit disk graphs of bounded height.
e If the framework of (de Berg et al '18)

applies, it should be polynomial.
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A win/win theorem
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(Kanj et al, '18).
2. If tw(G) < k, then 2-SUBCOLORING can be solved in time 20(K) . nO(1)
(Fiala et al, '03).
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Can we find a win-win ?

Theorem (M., Watrigant '26)
For any n-vertex intersection graph of similarly-sized 3-fat objects in RY, there exists
a set X C V(G) such that:
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2. for any connected component C of G — X, a(G[C]) = O(n*~1/(d+1)), o/16
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Proof. Let D = {(xv, yv)}vev(c) the centers and fix p € N

e X =XogUYp, ‘X‘ <2%

e Any connected component C of G — X fits
in a square p X p

o a(G[C]) = O(p?)
Area = p? and Area > o G[C])7
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e Reduction from a variant of 3-SAT with n
variables and m = O(n) clauses.

€1V £V I3 e Each vertex of a gadget is labelled by a
A & =& 5 &5 B literal ¢ ;

A red gadget checks a clause ;

\ e The root blue gadget checks consistency
between the same literal ;

B B B BE B B e The vertices labelled by ¢ only appears in
its root-clause path.

\ How many vertices in total :

| < 3" RL = 0(m-v/m)=0(n?)

? literal
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