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Vertex coloring
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Vertex coloring

x: Minimum number of colors to ensure that

@—W®=a#b.

Marthe Bonamy, Benjamin Lévéque, Alexandre Pinlou Edge-choosability of planar graphs with A > 7



Vertex coloring

12 23 13
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x: Minimum number of colors to ensure that
=a#b.
X¢: Minimum size of every L(v) such that

a#£hb

=< ac L(x)

Y beL(y)
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Vertex coloring

12 23 13
12 23 13
x: Minimum number of colors to ensure that
=a#b.
X¢: Minimum size of every L(v) such that
a#£hb
=4 ael(x)
o Y be L(y)
w: Maximum size of a clique.
WS X=X
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Vertex coloring

12 23 13

12 23 13

x: Minimum number of colors to ensure that
=a#b.
X¢: Minimum size of every L(v) such that

a#£hb

=< ac L(x)

Y beL(y)

A: Maximum degree.
w<x<xy <A+1
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Edge coloring

X": Minimum number of colors to ensure that

OLOLOéa#b_
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Edge coloring

X": Minimum number of colors to ensure that
02 0L osazs
Xy: Minimum size of every L(e) such that
a#b
a b
O—O— 0O = ac l(u,v)
Y v v be L(v,w)
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A subcase of vertex coloring

Vertex coloring of Line graphs.
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A subcase of vertex coloring

Vertex coloring of Line graphs.

Theorem (Beineke '70)

Characterized by nine forbidden induced subgraphs.
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A subcase of vertex coloring

Vertex coloring of Line graphs.

Theorem (Beineke '70)

Characterized by nine forbidden induced subgraphs.

Conjecture (List Coloring Conjecture '85)

/

For any graph, /|, — \'.
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A subcase of vertex coloring

Vertex coloring of Line graphs.

Theorem (Beineke '70)

Characterized by nine forbidden induced subgraphs.
Conjecture (List Coloring Conjecture '85)

For any graph, , — .
Asymptotically true:
Theorem (Kahn '93)

o= = o(\") when x' — occ.
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A subcase of vertex coloring

Vertex coloring of Line graphs.

Theorem (Beineke '70)
Characterized by

Conjecture (List Coloring Conjecture '85)

For any graph,

Asymptotically true:
Theorem (Kahn '93)

when ' — 0.

Theorem (Galvin '95)
For any bipartite graph,
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Planar graphs

Theo (Vizing '64)
For any graph, /\ </ < A 1.
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Planar graphs

Theorem (Vizing '64)

For any graph, /\ </ < A 1.

Theorem (Sanders Zhao '01)
For any planar graph with A > 7, ' — A.
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Planar graphs

Theorem (Vizing '64)

For any graph, /\ </ < A 1.

Theorem (Sanders Zhao '01)

For any planar graph with A > 7, ' — A.

Theorem (Borodin '90)
For any planar graph with A > 12, v, — A.
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(Very) Partial results

Theorem (Li Xu '11)

For any planar graph with A > 8 and without m nor m
; =4, xj =A+1

Theorem

For any planar graph with A > 7 and without m nor m
xp =040, xj =A+1.

And more on list total coloring.
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Discharging methods

@ Every planar graph contains some

(GG TR
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Discharging methods

@ Every planar graph contains some

(GG TR

@ For list edge max(A, 7)-coloring of planar graphs, a graph
that contains a C; can be reduced to a smaller graph.
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Discharging methods

@ Every planar graph contains some

(GG TR

@ For list edge max(A, 7)-coloring of planar graphs, a graph
that contains a C; can be reduced to a smaller graph.

© Thus every planar graph with A > 7 and without m nor

m is edge A-choosable.
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Discharging methods

© Every planar graph contains some C

S {Cl, G, ..., Cp,m,m}.

Euler's formula: |E| — |V| — |F| = -2

@ For list edge max(A, 7)-coloring of planar graphs, a graph
that contains a C; can be reduced to a smaller graph.

© Thus every planar graph with A > 7 and without m nor

i:i>o is edge A-choosable.
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Discharging methods

© Every planar graph contains some C

S {Cl, G, ..., Cp,m,m}.

Euler's formula: 2|E| —6|V|+4|E| —6|F| <0

@ For list edge max(A, 7)-coloring of planar graphs, a graph
that contains a C; can be reduced to a smaller graph.

© Thus every planar graph with A > 7 and without m nor

i:i>o is edge A-choosable.
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Discharging methods

@ Every planar graph contains some C

(66 L)

Euler’'s formula: Y~ (d(v) —6) + > _((2d(f) —6) <0

@ For list edge max(A, 7)-coloring of planar graphs, a graph
that contains a C; can be reduced to a smaller graph.

© Thus every planar graph with A > 7 and without m nor

is edge A-choosable.
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Discharging methods

@ Every planar graph contains some C

(66 L)

Euler’'s formula: Y~ (d(v) —6) + > _((2d(f) —6) <0

4t

@ For list edge max(A, 7)-coloring of planar graphs, a graph
that contains a C; can be reduced to a smaller graph.

© Thus every planar graph with A > 7 and without m nor

is edge A-choosable.
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Discharging methods

@ Every planar graph contains some C

(66 L)

Euler’'s formula: Y~ (d(v) —6) + > _((2d(f) —6) <0

4t

= Vv, f, w(v) >0,w(f) > 0 Contradiction!

@ For list edge max(A, 7)-coloring of planar graphs, a graph
that contains a C; can be reduced to a smaller graph.

© Thus every planar graph with A > 7 and without m nor

is edge A-choosable.
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Configurations
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Conclusion

@ Automatisation?
@ Database?
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Conclusion

@ Automatisation?
@ Database?

Thanks for your attention.
Any questions?
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