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Course goals 

The main theme of the course is algebraic combinatorics, with particular emphasis being given 
to algebraic graph theory. This part of discrete mathematics provides a natural setting for many 
important applications as well as nice formulations of problems arising not only in other areas 
of mathematics, but other fields of science (biology, chemistry, computer science or physics, 
...) too. Focus is on combinatorial objects 
admitting certain specific degrees of symmetry, thus allowing fruitful applications of various 
algebraic methods enhanced with certain combinatorial and topological tools as well. Special 
emphasis is also given to the use of software packages such as MAGMA or GAP. These 
packages are designed to solve computationally hard problems in algebra, combinatorics, 
geometry and number theory. 

Course content/topics 

- Symmetries of combinatorial objects 
- Group actions  
- Coherent configurations and association schemes 
- Designs and their symmetries  
- Automorphism groups of graphs  
- Symmetric graphs – graphs satisfying specific symmetry properties (vertex-transitivity, edge-transitivity, arc-

transitivity, half-arc-transitivity) 
- Constructions of symmetric graphs 
- Structural properties of symmetric graphs (hamiltonicity, semiregularity, (im)primitivity) 
- Combinatorial maps and their symmetries 
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Criterion Points Cut-off 
points 

1. Homework assignment 40 22 
2. Project 0 0 
3 Final exam 60 33 

Total 100 55 
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