	Course unit title
	Discrete Mathematics

	Course unit code
	Mate1004

	Type of course unit 
	B part – Restricted option

	Level of course unit
	1st cycle (bachelor)

	Year of study 
	-

	Semester
	I

	Number of ECTS credits
	6 ECTS

	Name of lecturer(s)
	Tabita Bobinska, Mg.math.

	Learning outcomes of the course unit
	Students become acquinted with the fundamentals of the Set Theory, with correspondencies and relationships, with algebric structures, problems of combinatorics, basics of Graph Theory. All the considered problems are supported by solution of the corresponding problems.

	Mode of delivery
	Face-to-face

	Prerequisites and co-requisites
	Mathematical course of the secondary school

	Recommended optional programme components
	-

	Course contents
	Basic knowledge about sets and operations with sets. Bijective correspondence between sets. Enumerable sets. Set division into classes. Correspondence, types thereof, graphs, graphics. Mappings and functions. Relations among the elements of the set. Binary relation properties. Equivalence relations, ordering relations. Definition of algebraic structure, properties and types thereof. Basic laws of Combinatorics, types of selection. Recurrent equations. Newton binomial, properties of binomial coefficients. Definition of a graph. Various types of graphs. Graphs and binary relations. Graph isomorphism. Planar graphs; duality

	Course plan
	Basic concepts of sets. Operations with sets;

Division of sets into classes.

Correspondence concept, correspondence graph and graphics; 

Opposite and inverse correspondence.

Types of correspondence.

Mappings and functions.

Mutually univalent correspondence. Sets of the same volume. Enumerable sets.

Relations among the elements of one set. Binary relations, types of expressions and graphs. Opposite relations and inverse relation.

Properties of binary relations.

Equivalence relations; connection among equivalent relations and set division into classes.

Binary algebraic operations, properties thereof.

Neutral element; mutually symmetric elements. 

Algebraic structures with one algebraic operation

Algebraic structures with two algebraic operations

Complete and incomplete induction. Mathematical induction.

Recurrent relation concept. Fibonacci sequence. Fibonacci numbers.

Theory of combinations and combinatorial problems. 

Permutations with and without repetitions. Factorial function n – n!

Variations with and without repetitions. 

Combinations without repetitions

Graph concept. Complete graph, finite graph. Vertex order. Path in the graph, cycle, simplified cycle. 

Chains and cycles. Connected graph. Connected graph properties. Bridge in a graph.

Graph vertex orders; regular graphs.

Tree, forest. Tree property theorem. Graph on a plane. 

Graph properties. Oriented graph concept. 

Graph and binary relations. Graph isomorphism.

Planar graphs; duality. Colouring of graphs.

	Recommended or required reading
	-

	Planned learning activities and teaching methods
	Lectures, practical classes and students’ independent assignment

	Assessment methods and criteria
	Exam

Fulfil of all individual tasks and tests

	Language of instruction
	English

	Work placement(s)
	N/a


