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—— Abstract

The Graph Minors project of Robertson and Seymour uncovered a very deep structural theory
of graphs. This theory had several important consequences, among others, the proof of Wagner’s
Conjecture. While the whole theory, presented in a series of 23 very dense papers, is notoriously
difficult to understand, it has to be emphasized that these papers introduced several element-
ary concepts and tools that had strong impact on algorithms, complexity, and combinatorics.
Moreover, even some of the very deep results can be stated in a compact and useful way, and
it is possible to build upon these results without a complete understanding of the underlying
machinery.

In the first part of the lecture, I will introduce the concept of treewidth, which can be thought
of as an elementary entry point to graph minors theory. I will overview its graph-theoretic and
algorithmic properties that make it especially important in the design of parameterized algorithms
and approximation schemes on planar graphs. Furthermore, I will briefly explain some of the
connections of treewidth to complexity and automata theory.

In the next part of the lecture, we will turn our attention to the more advanced topic of graphs
excluding a fixed minor: the structure of such graphs, finding minors, and the well-quasi-ordering
of the minor relation. The primary goal here is to provide clear and useful statements of these
results and to show how they generalize the concepts of treewidth and planar graphs. Finally,
I will briefly overview some more recent results involving different kinds of excluded structures,
such as graphs excluding odd minors and topological minors.
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