Course title: Algorithmic Graph Theory
Instructor: Martin Milanic, University of Primorska, martin.milanic@upr.si

Syllabus:
We will give an overview of a selection of topics in structural and algorithmic graph theory.
The following is the list of topics that we expect to cover:

Review of basic notions in graph theory, algorithms and complexity. Basic graph
theoretic definitions. Graph representations. Classes P and NP, NP-hardness,
polynomial reductions, 2-SAT problem, 3-SAT problem.

Graph colorings. Chromatic number, upper and lower bounds. Greedy algorithm and
its analysis. The Four Color Theorem. Hadwiger's Conjecture. Brooks' Theorem. Edge
colorings and Vizing's Theorem. List colorings. Galvin's Theorem. Algorithmic aspects
of graph coloring. NP-completeness of the problem of computing the chromatic
number. Applications in scheduling.

Approximation algorithms for graph problems. Approximation algorithm for vertex
cover problem. Approximation algorithms for the metric traveling salesman problem.
Perfect graphs and their subclasses. Basic theory and examples of hereditary graph
classes. Perfect graphs and their properties. Cographs. Split graphs and threshold
graphs. Chordal graphs. Interval graphs. Efficient algorithms for various problems
based on structural properties of graphs in these classes.

Further examples of tractable problems. Polynomial time algorithm for the
maximum cut problem in planar graphs. Polynomial time algorithm for the 3-coloring
problem on graphs with small dominating sets. The independent set problem:
Matching techniques. Method of augmenting graphs. Decomposition by clique
separators. Modular decomposition. Bounded tree-width, bounded clique-width.
Applications of these methods, both individually and combined.
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Grading:
Based on a take home final exam.



