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Lecturer

The aim of the module is to deepen the knowledge acquired in the course Graph Theory
Course Goals through teaching units for which students express a special interest in an agreement with
the subject teacher.

After completing the module, students will deepen and complete the previously acquired
knowledge from Graph Theory and acquire the basis for independent creative research
work in the directions for which express a special interest.

Learning
Outcomes

COURSE CONTENT

The content of the teaching process for this module is not fixed, but the subject teacher together with the
students who choose this module intending to deepen their knowledge of Graph Theory, select the
chapters for which students express a special interest. Special attention is paid to the algorithmic
approach and the application of Graph Theory. Available topics are:

- Bipartite graphs and applications: determination of maximum maching (Hungarian algorithm); Konig's
theorem; Mantel's theorem.

- Matching in a general graph: Tutte's theorem; Edmonds-Gallai theorem; Edmond blossom algorithm:
maximum matching in general graphs.

- Graphs and matrices: Incidence matrix of bipartite graphs; Konig's theorem on matrices; Birkhoff-von
Neumann theorem; Koénig-Egervary theorem;

- Graph colouring and applications: Different algorithms; The Four Color Theorem. Brooks' theorem,
Wiesing's theorem. Perfect graphs

- Flow in the network and applications: Maximum flows (polynomial algorithms); Minimum cost flows
(basic and polynomial algorithms); Minimum cost flows (network simplex algorithm)

- Extreme problems on graphs

- Graph connectivity and applications: algorithms for finding 2-connected and 3-connected components
in a graph
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STUDENT WORKLOAD (hours in a semester)

Lectures 30 Exercises ‘ 30 ‘ Individual work ‘ 65 | Total 125




GRADING REMARKS
. Maximum Minimum
Criterion . .
points points
Student projects 50 25
Final exam 50 25
Total 100 55




