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Cel przedmiotu
® Skills and competencies in the area of the basic notions of the graph theory and the most important (especially for applications in the computer science) graph
algorithms
¢ Skills of applying the graph algorithms to solving the real life problems and software implementation of the graph algorithms
® Competencies in the area of Petri nets as a model of concurrent processes

Wymagania wstepne
® Principles of programming
® Theoretical foundations of computer science

Zakres tematyczny

Introduction to the graph theory. History of the area. Applications of the graph theory in computer science and software.

Directed and undirected graphs. Examples, definitions of the main notions of the graph theory. Important classes of graphs.

Ways of representing of the graphs in data structures - matrices and lists.

The main graph search algorithms: BFS, DFS. Selected applications of the graph search algorithms (topological sorting, finding the strongly connected components).
Eulerian paths, conditions of existence, methods of finding. Hamiltonian paths, conditions of existence. Applications.

Program evaluation and review technique, critical path method.

Minimal spanning trees, application, algorithms of constructing.

Shortest paths in the graphs (Dijkstra's, Bellman-Ford, Floyd-Warshall algorithms).

Maksimum flow in the flow networks, Ford-Fulkerson algorithm.

Graph coloring and its applications. Greedy algorithms of graph coloring.

Computational complexity of the graph algorithms. NP-hard graph problems, travelling salesman problem as an example. Heuristic and approximation algorithms for the NP-
hard problems.

Binary decision diagrams: BDD, ROBDD, other modifications. BDD as an effcient way of representing the Boolean functions.
Elements of the Petri net theory: main notions, behavioral properties, methods of analysis, main applications.
Metody ksztatcenia

Lecture: conventional lecture, discussions, presenting of the selected algorithms by the students
Laboratory: computer laboratory exercises
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Efekty uczenia sie i metody weryfikacji osiggania efektéw uczenia sie
Opis efektu Symbole Metody weryfikacji

efektow
Student has skills in the area of graph algorithms and is able to
implement such algorithms in one of the universal programming
languages

Student can represent the approproate tasks tn terms of the graph theory
and apply the graph algorithms to solve them
Student is able to repersent a system (if appropriate) in a graph form, and

the parallel processes as a Petri net

Student has skills in the area of graph theory which can be applied to
formulation and solving the tasks of system modelling and optimization

Warunki zaliczenia

Lecture - the passing condition is to obtain a positive mark from the final test.

obserwacje i ocena umiejetnosci
praktycznych studenta
wykonanie sprawozdar laboratoryjnych

dyskusja
egzamin - ustny, opisowy, testowy i inne
sprawdzian

sprawdzian
wykonanie sprawozdar laboratoryjnych

dyskusja
egzamin - ustny, opisowy, testowy i inne
kolokwium

Laboratory - the passing condition is to obtain positive marks from all laboratory exercises to be planned during the semester.

Calculation of the final grade: lecture 60% + laboratory 40%
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