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Course goals

The main goal of the course is to introduce basic aspects and techniques in spectral graph
theory. Graphs are common models which appear in different areas of pure or applied
mathematics, physics, chemistry, and computer science. During the last few decades special
attention is devoted to research on quantum graphs, since they are natural models for many
phenomena appearing in different scientific areas. A quantum graph identifies edges of a
combinatorial graph with closed intervals and in addition it has a differential (or pseudo-
differential) operator acting on functions defined on the collection of intervals.

Quite useful tool for the investigation of graphs ant their properties are matrices attached to
graphs such as adjacency matrices or Laplacian matrix, or spectra of graph. These are central
objects in spectral graph theory. Important tool used to analyze spectrum of quantum graphs
are trace formulas on graphs.

Course content/ topics

- Laplacian of graphs

- Spectra of graphs

- Graph characterization using spectra

- Operations on graphs and the resulting spectra
- Quantum graphs

- Operations on quantum graphs

- Spectra of quantum graphs

- Trace formulas on graphs
- Weil’s low for graphs
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