
Card of course
	Subject name


	Discrete mathematics


1.  Location of the subject in the system of studies
	1.1. Programme
	Computer science

	1.2. Mode of study
	Full time studies 

	1.3. Level of degree
	I degree

	1.4. Profile
	Practical


	1.5. Speciality
	All specialties

	1.6. Lecturer responsible for the subject
	Janusz Szuster


2. general characteristics of course

	2.1. Connection with a subject group
	Directional/practical

	2.2. Total credits (ECTS)
	4

	2.3. Language of instruction
	English

	2.4. Semesters in which the subject is carried out
	II

	2.5. Criterion for selection of listeners
	Obligatory subject


3. Learning outcomes and method of conducting classes
3.1.  Aim of the subject

	Lp.
	Aim of the subject

	
	

	C1
	To acquint student with elements of mathematical logic and set theory.

	C2
	To acquint student with the methods of mathematical induction and slected recursive problems.

	C3
	To acquint student with the methods of  combinatorics.

	C4
	To acquint student with elements of graph theory.


3.2. . Learning outcomes, divided into KNOWLEDGE, SKILLS AND COMPETENCIES, with reference to learning outcomes for an area (s) and a field of study
	Lp.
	Description of learning outcomes
	Reference to the learning outcomes
	

	After completing the subject, student in the range of KNOWLEDGE, can
	

	W1
	Basic concepts of propositional calculus and set theory. Relation, equivalence relation, partial ordering reltion, good ordering relation.
	INF_W02
	

	W2
	Principle of Mathematical Induction, methods of defining by induction, and recursive definitions. First and second order of recursive equations.
	NF_W02
	

	W3
	Basic combinatorial models and their properties, basic principles of combinatorics and tools for solving combinatorial problems.
	INF_W02
	

	W4
	Basic concepts of graph theory and methods of algebaic representation of graphs, icluding the concept of a path in graph, Euler path, Hamiltonian circuit,  an algorithm for determining the shortest path in a graph.
	INF_W02
	

	After completing the subject, student in the range of SKILLS, can
	

	U1
	determine whether the binary relation is an equaivalence and determine its quotient set, and for the etablishded equivalece create an approximation space, determine for a subset of an ordered set of lower nad upper limits and its distingushed elements.
	INF_U01,
INF_U02
	

	U2
	use the Principle of Mathematical Induction to test the thruthfulness of algebraic formulas and carry out non-acounting evidence reasoning, notice facts about recursion to descrobe practical isuues and solved types of recursive equations
	INF_U01,
INF_U02
	

	U3
	In simple cases determine the type of combinatorial model used in the analyzed problem and find a solution to this problem, use three main pronciples of combinatorics,
	INF_U01,
INF_U02
	

	U4
	On the basis of known in the field of graph theory, determine its representations in the form of incidence and neighbourhood matrices, determine the number of a fixed length between given vertices and determine the shortest path in the graph.
	INF_U01,
INF_U02
	

	After completing the subject, student in the field of SOCIAL COMPETENCES, can
	
	
	InzA_W02, InzA_W01

	K1
	thinking and acting in a creative and enterpreneurial way, cooperating and working in a gropup, assuming in a group, assuming differented roles in it, approriately setting prorities for the implementation of a task defined by yorself or others, proper indentification and resolution of dilemmas related to the performance of the profession,
	INF_K02, 
INF_K06
	

	K2
	consciously fulfilling the social role of a technical university graduate, understanding the need to formulate and convey to the society, in particular through the mass media, information and opinions on technological achievements and other aspects of engineerong activities; make efforts to provide such information and opinions in a generally compensible manner,
	INF_K02, 
INF_K06
	


3.3. Type of classes and number of hours – Full time studies (ST),  Part time studies  (NST)
	Mode of 

study
	Lecture
	Excercises
	project
	workshops
	Lab
	Seminar
	lectureship
	Additional Online

 ……….

(form)
	Others
	ECTS

	ST
	15
	15
	-----
	-----
	-----
	-----
	-----
	-----
	-----
	4

	NST
	------
	------
	-----
	------
	------
	------
	------
	------
	------
	------


3.4. Curriculum content (separately for each type of classes: (Lecture, Discussions, project
workshops, Lab, Seminar, lectureship
LECTURES:
	Lp.
	Content of lectures
	Form of teaching

	
	
	full time studies
	Part time studies

	
	
	CLASSES
	PLATFORM
	CLASSES
	PLATFORM

	1.
	Calculus of propositions, laws and methods of examining propositional formulas. Fundamentals of sets calculus, main theorems and methods of examining the formulas of the set calculus. The concept of relations and their basic types of relations: the relation of equivalence and its properties, the principle of abstraction. Natural numbers and the Principle of Mathematical Induction. Equipotentness of sets and cardinal numbers. Ordering relations - sets ordered partially, linearly, well. Sets of lower and upper bounds of a defined subset of an ordered set, set boundaries, distinguished elements of a set.
	-------------
	4
	They are not conducted
	They are not conducted 



	2.
	Principle of  Mathematical Induction. A method of defining by induction and defining recursive. First and second order recursive equations. Methods of determining the analytical form of a general term defined recursively.
	---------------
	3
	They are not conducted
	They are not conducted 



	3.
	Problems of counting functions - variations: without repetitions, variations with repetitions and their properties. Ordered arrangements, permutations and combinations and their properties. The concept of a multi-set and combinations with repetitions and permutations with repetitions. Pascal's triangle and Newton's binomial. Set divisions and the Stirling triangle-surjection counting. The three basic principles of combinatorics.
	-----------------
	4
	They are not conducted
	They are not conducted

	4.
	Concepts of a graph, graph diagram, graph incidence matrix and its properties. The concept of road and path in the graph. The matrix of adjacency of the graph and its properties. Regular, connected, cyclic and bipartite graphs. Euler graphs and Hamilton graphs - their basic properties. Shortest path, Chinese postman and traveling salesman algorithms.
	-----------------
	4
	They are not conducted
	They are not conducted


EXCERCISES:
	Lp.
	Content of lectures
	Form of teaching

	
	
	full time studies
	Part time studies

	
	
	CLASSES
	PLATFORM
	CLASSES
	PLATFORM

	1.
	 Examination of propositional calculus formulas and set calculus formulas and their interpretation. Investigation of properties of binary relations. Tasks concerning the equivalence relation, determining the abstraction classes of the equivalence relation and its quotient set. Tasks for applying the principle of abstraction. Solving problems related to the Principle of Mathematical Induction. Examination of binary relations with regard to the type of order generated by them and determination of sets of lower and upper limits, lower and upper limits.
	4


	--------
	They are not conducted


	They are not conducted

	2.
	Tasks for the use of the method of definition by induction. Solving recursive linear equations and second degree equations. Solving problems concerning the determination of a compact form of sums and products using the perturbation method.
	3
	---------
	They are not conducted
	They are not conducted

	3.
	Solving problems related to the main combinatorial models. Problems concerning the properties of Newton's binomial and Pascal and Stirling's triangles. Solving problems related to the division of a set. Solving problems on the three basic principles of combinatorics.
	4
	----------
	They are not conducted
	They are not conducted

	4.
	Solving problems related to the determination of the incident matrix and the graph contiguity matrix, determining the graph of the graph on the basis of these matrices. Determining paths of a fixed length in a graph. Solving problems concerning the determination of Euler's paths in a graph and Hamilton's circuits. Application of graph tools to optimization problems.
	4
	-----------
	They are not conducted
	They are not conducted


3.5 Methods of evaluation of learning outcomes (in relation to particular effects)
	Learing outrome
	Form of evaluation

	
	Oral exam
	Written exam
	Project
	Test
	Homework
	Paper

Report
	Discussion
	Others


	W1
	
	X
	
	
	
	
	
	

	W2
	
	X
	
	
	
	
	
	

	W3
	
	X
	
	
	
	
	
	

	W4
	 
	X
	
	
	
	
	
	

	U1
	
	
	
	X
	
	
	
	

	U2
	
	
	
	X
	
	
	
	

	U3
	
	
	
	X
	
	
	
	

	U4
	
	
	
	X
	
	
	
	

	K1
	X
	
	
	
	
	
	
	

	K2
	X
	
	
	
	
	
	
	


3.6. Criteria for assessing the achieved learning outcomes
	Learning outcome
	Student receiving a grade 3 is able to:
	Student receiving a grade 4 is able to:
	Student receiving a grade 5 is able to:

	W
	present  the basic concepts learned in the lecture and the help present their properties.
	independently present the concepts learned in the lecture and with the help of their properties, illustrate with examples.
	present the concepts learned in the lecture, illustrate with examples and justify the properties in the form of proof.

	U
	solve standard problems related to the known theory.
	Solve  most problems related to the learned theory.
	 solve problems related to the known theory with a full theoretical justification of the methods used.

	K
	use the known methods of operation with help in a creative way and provide feedback on engineering activities with help,
	independently use the learned methods of operation in a creative way and provide opinions on engineering activities and ways of using the acquired knowledge,
	actively use the known methods of operation, supplementing them in a creative way with your own concepts, present opinions on engineering activities using the acquired knowledge,


3.7. Literature

Basics
1. Kenneth A.  Ross, Charles R. B. Wright, Discrete Mathematics, Prentice Hall Inc. 1992
2. Ronald E. Knuth, Oren Patashnik, Concrete Mathematics, Addison-Wessley Company Inc. 1994,
3. Robin Wilson, Introduction to Graph Theory, Addison Wsley Longman Limited, London 1996.
4. G.P. Gavrilov, A.A. Sapozhenko, Problems and Exercises in Discrete Mathematics, 
Cluver Academic Publishers
Supplementary
1. Janusz J. Szuster, Dicrete Mathematics for engeneers, Lecture manuscript, Lublin 2022,
2. Janusz J. Szuster, Problems of  Discrete Mathematics, Manuscript, Lublin 2022.
4. Student’s workload – balance of credits (ECTS)
	Activity
	Student workload

	
	Full time studies
	Part time studies

	CONTACT HOURS (activities that require direct participation of an academic teacher)
	30
	-----------

	Participation in lectures
	30
	-----------

	Consultation (min. 10% of  hours provided for any form of classes)
	3
	-----------

	STUDENT'S OWN WORK
	70
	

	Independent study on the subject of  lectures and completion of homework
	30
	-----------

	Self-preparation for other classes than lecture (project etc.)
	15
	-----------

	Preparation for evaluation
	10
	-----------

	Preparation for evaluation and passing an exam
	15
	-----------

	TOTAL STUDENT WORKLOAD
	100
	-----------

	Credits (ECTS) for a subject
	4
	


	Date of last change
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	Changes made by
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