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Sufficient conditions to have a polynomial CS-Sep for a graph G:

@ Find a valid decomposition tree for G
@ Prove that every leaf has a polynomial CS-Separator
@ Bound the size of the tree by poly(n):

Find a labeling as follows:

e polynomial number of label candidates

o the label of each node is "broken" (does not survive in any
child)

e no label candidate can survive in both children

= Injective labeling
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A basic cap-free graph is either chordal or almost triangle-free.
= it has a quadratic CS-Separator.

1. Decompose using component, anticomponent and amalgam.
2. Label each node with a trio: at most three vertices containing a
non-edge. = O(n%) different trios

12/15



Applications
[ 1}

Cap-free graphs

v v
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|nC|dent to 2 consecutive vertices

Theorem [Conforti, Cornuéjols, Kappor, Vuskovi¢ 99]

Every connected cap-free graph either has an amalgam or is a
basic cap-free graph.

A basic cap-free graph is either chordal or almost triangle-free.
= it has a quadratic CS-Separator.

1. Decompose using component, anticomponent and amalgam.
2. Label each node with a trio: at most three vertices containing a
non-edge. = O(n%) different trios

Theorem [Bousquet, L. Maffray, Pastor 18]

Every cap-free graph admits a O(n®) CS-Separator.
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Apple-free graphs

Theorem [Brandstadt, Lozin, Mosca 10]

Apple-free graph
or
claw-free graph Can be decomposed with

® module

o clique-cutset

o easier C'-antineighborhood

into easier graphs (cliques or in C’)

or

claw-free graph Cg-free graph and in C’

Can be decomposed with
® module
o clique-cutset

o {Cs-free}-antineighborhood

into cliques or (apple, Cs)-free

Can be decomposed with
® module
o clique-cutset
e chordal-antineighborhood

into chordal graphs

oe

Apple = a hole + a leaf

4-apple 5-apple

Chordal graphs : linear CS-Sep.
Claw-free graphs : O(n*) CS-Sep.

Theorem [BLMP 18]

Every apple-free graphs has a CS-
Separator of size O(n'?).

(use trios again to label the trees)
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universal to the cutset

Theorem[Bousquet, L., Maffray, Pastor 18]

There exists a class D of graphs such that:
@ every graph of D is either a clique or admits a star-cutset
decomposition (Gy, Gp) with Gy, Gy € D, and
@ D does not have the polynomial CS-Separator property.

Let C be a class not having the polynomial CS-Separator property,
C' its closure under taking induced subgraphs,
D is obtained by adding a universal vertex to every graph of C’

A D is not hereditary (so it is a bit of cheating..)
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Open question
Do perfect graphs have polynomial CS-Separators?

Thank you for your attention!
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