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LECTURE 1:

Title: Perfect Graphs |
structure and recognition
Abstract:

A graph is called perfect
if for every induced
subgraph, the size of its
largest clique equals the
minimum number of
colors needed to color

its vertices. As it turns
out, the notion of perfect

graphs generalizes a large
number of phenomena,
both in graph theory and in combinatorial optimization. There-
fore, the problems of characterizing perfect (or minimal imperfect)
graphs and finding an efficient recognition algorithm have become
well known in both communities. In 1960’s Claude Berge made

a conjecture that any graph with no induced odd cycles of length
greater than three or their complements is perfect (thus, odd cycles
of length greater than three and their complements are the only
minimal imperfect graphs). This conjecture is known as

the Strong Perfect Graph Conjecture, and for over forty years it
was one of the central problems in Graph Theory. In this talk we
will outline the main ideas of the recent proof of the Strong Perfect
Graph Conjecture (this is joint work with Robertson, Seymour
and Thomas), and of the polynomial time recognition algorithm
for perfect graphs (this part is joint with Cornuejols, Liu, Seymour
and Vuskovic).

LECTURE 2:

Title: Excluding induced subgraphs

Abstract:

In this talk we will survey some results concerning the structure
and properties of families of graphs defined by excluding certain
induced subgraphs. In addition to perfect graphs, that were the
subject of the first lecture, we will discuss claw-free graphs,
even-hole-free graphs and others.

LECTURE 3:

Title: Packing seagulls in graphs with no stable set of size three
Abstract:

Hadwiger’s conjecture is a well known open problem in graph the-
ory. It states that every graph with chromatic number £, contains a
certain structure, called a “clique minor” of size . An interesting
special case of the conjecture, that is still wide open, is when the
graph G does not contain three pairwise non-adjacent vertices. In
this case, it should be true that G contains a clique minor of size #
wherez=[ ‘ V(G) | /2| This remains open, but Blasiak proved it
in the subcase when | V(G) ‘ is even and the vertex set of G is the
union of three cliques. Here we prove a strengthening of Blasiak’s
result: that the conjecture holds if some clique in G contains at
least | V(G) | /4 vertices. This is a consequence of a result about
packing seagulls” (a “seagull” is an induced 2-edge path), that gives
a necessary and sufficient condition for when graph with no stable
set of size three contains k pair-wise disjoint seagulls. This is joint
work with Paul Seymour.
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