
Algebraic Graph Theory 

Algebraic graph theory is a branch of Mathematics that studies graphs 
by using algebraic properties. There are two main connections between 
graph theory and algebra. These arise from two algebraic objects 
associated with a graph: its adjacency matrix and its automorphism 
group. In this course, more in particular, we focus on the spectral graph 
theory that studies the relation between graph properties and the 
spectrum of the adjacency matrix and the Laplacian matrix.  

This is a graduate course.  Students are expected to be familiar with 
basic aspects of graph theory, linear algebra and group theory.  The 
course will mostly be taught in the lecture format, although questions are 
always welcome and all students are supposed to have a seminar during 
the semester. There will be homework assigned in each session, two 
exams during the semester and a final project.  

Time:??. 

Instructor: Behnaz Omoomi 

Grade:     20% Homework + 80% Exams + Class Activities 
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Syllabus: 

• Matrices associated to a graph 
• The spectrum of a graph  
• The spectrum of some graphs 

 The complete graph 
 The complete bipartite graph 
 The cycle 
 The path 
 Line graphs  
 Cartesian products 
 Strongle regular graphs 

• The spectrum of an undirected graph 
 Regular graphs 
 Complelemnts 
 Walks 
 Diameter 
 Spanning trees 

• Characterization by spectra  
 Cospecrtal graphs 

• Structue and one eigenvalue 
 Star complements 
 Graphs with least eigenvalue -2 

• Spectral techniques  
• Specrtum and graph structure 

 Authomorphisms and eigenspaces 
 Distance regular graphs  

• Laplacian 
 Laplacian spectrum 
 The matrix-tree theorem 
 Algebraic connectivity 
 Laplacian eigenvalues and graph structure 
 Expansion 

• Graph automorphism 
 



 

Useful  Links 

• Home page for- Algebraic Graph Theory  
•  Algebraic graph theory - Wikipedia, the free encyclopedia  
• Lectures on Spectral Graph Theory Fan rk Chung  
• Spectral Graph Theory and its Applications  
• Spectral graph theory - Wikipedia, the free encyclopedia  
• Spectral graph theory  
• Spectral graph theory and its applications  
• Spectral Graph Theory  
• Spectral graph theory – 32leaves 

http://quoll.uwaterloo.ca/agt/
http://en.wikipedia.org/wiki/Algebraic_graph_theory
http://math.ucsd.edu/~fan/cbms.pdf
http://www.cs.yale.edu/homes/spielman/eigs/
http://en.wikipedia.org/wiki/Spectral_graph_theory
http://www.prip.tuwien.ac.at/teaching/ss/strupr/specgraph.pdf
http://www-math.mit.edu/~spielman/eigs.pdf
http://www.cs.ualberta.ca/~mreza/CANADAM/MS/MS_SpectralGT_CioabaKirkland.pdf
http://blog.32leaves.net/?tag=spectral-graph-theory

