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· P. Erdös, A. Rubin, and H. Taylor, Choosability in graphs, Congr. Numer. 26 (1980), 122-157.

"It got started when we tried to solve Jeff Dinitz's problem...

"Given an m(m array of m-sets, is it always possible to choose one from each set, keeping the chosen elements distinct in every row, and distinct in every column?

"To the best of our knowledge Jeff Dinitz's problem remains unsolved for m ( 4."

(Note: If every m-set is the same, then it is possible - this is the standard Latin Square problem.)
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· Chromatic Number ((G)
Applications 

· Committee



● Compiler Scheduling



   Optimization

· Channel




● Map Assignment



   Coloring

· Combustible



● Student Chemicals



   Aid

Greedy Algorithm

 


(





(
(





(



(





(
(





(
Graph List-Coloring
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· Chromatic Number ((G)

· List chromatic (or choice) number ch(G)

ch(G) ( ((G)

Chromatic vs. List Chromatic
Doesn't having lists give you more flexibility?  There are at least as many colors from which to choose.

Not necessarily.  Example:
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{1,2}


{1,3}

So ch(G) > ((G) is possible.

Dinitz Conjecture - List Coloring
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Gridline Graph
Orienting Graphs
· Normal orientation:
No
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· Kernel: Set of vertices that are independent and absorbing
Theorem (Maffray): Every normal orientation of a gridline graph has a kernel

Appplication of Maffray: Stable Marriages
Bob





Ted







☺
Carol





Alice

Bob and Alice would rather be with each other than with their assigned partners.

This is an unstable marriage system.

(Other applications, e.g. residencies)

Orient from less preferred to more preferred
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Matching
= Independent set of vertices

Kernel

= Stable marriage system!

BBS/Galvin Lemma
Lemma:

· D is a digraph


   
    D is

· Every induced
    (
(outdegree+1) -

subdigraph has a


    choosable
kernel

Proof:

Select any color c and take the induced subdigraph.  Color its kernel with c.  Remove it and the color c.  Induct on n.

Galvin's Theorem
Theorem:  For a gridline graph, ch(G)=((G).

That is, G is m-choosable where m is the number of vertices on any line.

Proof:
· Color G with m colors 1,2,…,m
· On horizontal lines orient to lower colors; on vertical lines orient to higher colors

· Outdegree of any vertex is ( m-1

· It is a normal orientation so by Maffray it (and any subdigraph) has a kernel

· Apply BBS/Galvin lemma

