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A synopsis of Fred’s work

Fred wrote 125 papers.
Below is a biased synopsis of his work
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Fred’s first paper



5

My favorite papers of Fred My collaboration with Fred (P5,co-P5)-free graphs

Fred’s PhD work
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Even pairs in weakly chordal graphs
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b-perfect graphs
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Characterization of b-perfect graphs
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Complexity of k-coloring triangle-free graphs
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Perfectly Contractile Graphs
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Translation of Gallai’s paper
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From 1989 to 2018

Figure: 1987 Figure: 2015



13

My favorite papers of Fred My collaboration with Fred (P5,co-P5)-free graphs

My collaboration with Fred
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My collaboration with Fred
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My collaboration with Fred
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H-Free Graphs

Definition
For a graph H, a graph G is H-free, when G does not contain
H as an induced subgraph.

Definition
For a set L of graphs, a graph G is L-free, when G does not
contain any graph of L as an induced subgraph.
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Complexity of coloring restricted graphs

Theorem (Kral, Kratochvil, Tuza, Woeginger)

Coloring H-Free graphs is
polynomial-time solvable if H is an induced subgraph of P4
or of co-paw, and
NP-hard for any other H

co-paw = P3 ∪ K1

Theorem (Kral, Kratochvil, Tuza, Woeginger)

Coloring (2K2, co-diamond, 4K1, C5)-free graphs is NP-hard

This implies the hardness results for
odd-hole-free graphs, or
P5-free graphs
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k -Coloring P5-free graphs

Theorem (many authors)
Finding the chromatic number of a P5-free graph is NP-hard

Theorem (CTH, Marcin Kaminski, Vadim Lozin, Joe Sawada, X.
Shu)
For every fixed k, k-coloring a P5-free graphs is in P

Question: For every fixed k , is the number of k -critical P5-free
graphs finite?
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4-crititical P5-free graphs

Theorem (Daniel Bruce, CTH, Joe Sawada)
The number of 4-critical P5-free graphs is finite. (6 minimal
forbidden partial subgraphs)

Rediscovered by F. Maffray, G. Morel in 2012
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5-critical P5-free graphs

Theorem (CTH, Brian Moore, Daniel Recoskie, Joe Sawada,
Martin Vatshelle 2015)
The number of k-critical (k ≥ 5) P5-free graphs is infinite.

Define Gp on 4p +1 vertices, Gp is 5-critical (implying 6-crit, etc)
In the figure below, p = 6



21

My favorite papers of Fred My collaboration with Fred (P5,co-P5)-free graphs

(P5, co-P5)-free graphs

Theorem (CTH, D. Adam Lazzarato 2015)

There is an O(n3) algorithm to find a minimum weighted
coloring of a (P5,co-P5)-free graph.

Question: what about k -critical (P5,co-P5)-free graphs?
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How was the proof found?
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Theorem (Harjinder S. Dhaliwal, Angele M. Hamel, CTH,
Fredreric Maffray, Tyler J.D. McConnell, Stefan A. Panait)
For every fixed k, the number of k-critical (P5, co-P5)-free
graphs is finite.
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Consider a k -critical (P5, co-P5)-free graphs.
If G is perfect then G is the clique Kk .
So G contains a C5.
Extend the C5 as much as possible into a buoy
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Theorem
Let G be a k-critical (P5, co-P5)-free graph. Then,

(i) G is a full buoy, or
(ii) G is the join of a buoy and a clique
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Construction of k -critical (P5, co-P5)-free graphs

Let Ck be the class of k -critical (P5, co-P5)-free graphs.

Theorem
A graph G in Ck can be constructed from graphs in Ck ′ by

(i) Join of two graphs G1, G2 ∈ Ck ′ , k ′ < k
(ii) A buoy with bags B1, . . .B5 with each Bi ∈ Ck ′ , k ′ < k
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4-critical (P5, co-P5)-free graphs
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5-critical (P5, co-P5)-free graphs
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5-critical (P5, co-P5)-free graphs
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Knuth’s up arrow notation

a ↑ b = ab

a ↑↑ b = a ↑ (a ↑ (. . . a ↑))

Tower of b a’s
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The number of k -critical (P5, co-P5)-free graphs

Theorem
The number of k-critical (P5, co-P5)-free graphs is at most
5 ↑↑ k
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k -critical (P6, co-P6)-free graphs

Theorem (Shenwei Huang)

For any fixed k ≥ 5, k-colorability of P6-free graphs is NP-hard

Actually, Huang’s construction has no co-P6.

Theorem (Shenwei Huang)

For any fixed k ≥ 5, k-colorabiity of (P6, co-P6)-free graphs is
NP-hard

Theorem (Maria Chudnovsky, Sophie Spirkl, Mingxian Zhong)

4-colorability of P6-free graphs is in P

Questions:
(i) Is the number of 5-critical (P6, co-P6)-free graphs finite?
(ii) Characterize 5-critical (P6, co-P6)-free graphs
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k -critical (P6, co-P6)-free graphs

Is the number of 5-critical (P6, co-P6)-free graphs finite?
Diamond-free graphs are co-P6-free Is the number of 5-critical
(P6, diamond)-free graphs finite?

Theorem (Kathie Cameraon, CTH, Shenwei Huang and Pablo
Morales)
There are 5-crtitical (P6, diamond)-free graphs with 15, 16, 17
vertices.
There are no 5-crtitical (P6, diamond)-free graphs with 18
vertices.
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5-critical (P6, diamond)-free graphs

15 vertices
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5-critical (P6, diamond)-free graphs

16 vertices
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5-critical (P6, diamond)-free graphs

17 vertices
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Thank you for your attention

Aussois 2015
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