
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
	Bachelor degree

	1.4. Profile
	Practical


	1.5. Speciality
	-

	1.6. Lecturer responsible for the subject 
	Ewa Łazuka, PhD


2. General characteristic of the subject
	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
	-


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

	
	

	C1
	Familiarize students with different methods of counting objects

	C2
	Familiarize students with basics of mathematical logic, set theory and the Principle of Mathematical Induction

	C3
	Familiarize students with basic concepts of the concept of relations, properties of relations, types of relations and ways of representing them


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 
(symbols)
	Form of teaching 
(mark with a „X”)

	
	
	
	ST
	NST
	NST PUW

	
	
	
	Classes at the University
	Classes 
on a platform
	Classes at the University
	Classes 
on a platform
	Classes at the University
	Classes 
on a platform

	After completing the subject, student in the range of KNOWLEDGE, know and understand

	W1
	different methods of counting objects and their selected applications 
	INF_W02
	
	X
	
	
	
	

	W2
	the concept of logical propositions, sets and operations of sets
	
	
	X
	
	
	
	

	W3
	the concept of Mathematical Induction
	
	
	X
	
	
	
	

	W4
	the concept of different kinds of relations and their applications
	
	
	X
	
	
	
	

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

	U1
	count the number of elements while fulfilling various assumptions
	INF_U01 INF_U02
	X
	
	
	
	
	

	U2
	verify logical and set identities, use quantifiers in practice, make operations on sets
	
	X
	
	
	
	
	

	U3
	prove statements with the use of Principle of Mathematical Induction
	
	X
	
	
	
	
	

	U4
	study relations, verify their properties, find different representations of relations
	
	X
	
	
	
	
	

	After completing the subject, student in the field of SOCIAL COMPETENCES, is able to

	K1
	understand the limitations of own knowledge and the need for further education
	INF_K02 INF_K06
	X
	X
	
	
	
	

	K2
	precisely formulate questions for deepening the understanding of a given issue
	
	X
	X
	
	
	
	

	K3
	analyze and evaluate received content
	
	X
	X
	
	
	
	


3.3. Type of classes and number of hours - full time studies (ST), part time studies (NST) 
	Mode 
of study
	Lecture
	Exercises
	Project
	Workshops
	Lab
	Seminar
	Lectorate
	Using distance learning methods and techniques in the form of lecture
	Others
	ECTS

	ST
	
	30
	
	
	
	
	
	30
	
	4

	NST
	
	
	
	
	
	
	
	
	
	

	NST PUW
	
	
	
	
	
	
	
	
	
	


3.3. Curriculum content (separately for each type of classes). Mark (X) how the content will be implemented (classes at the university or classes on the platform conducted using distance learning methods and techniques)
TYPE OF CLASSES: LECTURE
	Lp.
	Content of classes
	Form of teaching 
(mark with a „X”)

	
	
	ST
	NST
	NST PUW

	
	
	Classes at the University
	Classes 
on a platform
	Classes at the University
	Classes 
on a platform
	Classes at the University
	Classes 
on a platform

	1.
	basic counting methods: product rule, sum rule, subtraction rule, division rule, permutations, combinations
	
	X
	
	
	
	

	2.
	Binomial Theorem, Pascal’s identity
	
	X
	
	
	
	

	3.
	Pigeonhole Principle, Inclusion-Exclusion Formula
	
	X
	
	
	
	

	4.
	mathematical logic: propositions, logical operators, tautology, contradiction, contingency, some logical laws, quantifiers
	
	X
	
	
	
	

	5.
	set theory, operations on sets, identities for sets, cardinality, countable sets and uncountable sets
	
	X
	
	
	
	

	6.
	Mathematical Induction
	
	X
	
	
	
	

	7.
	relations: definition, properties, representing relations
	
	X
	
	
	
	

	8.
	equivalence relation, partial order, 

Hasse diagram
	
	X
	
	
	
	

	9.
	basic information about graphs
	
	X
	
	
	
	


TYPE OF CLASSES: EXERCISES
	Lp.
	Content of classes
	Form of teaching 
(mark with a „X”)

	
	
	ST
	NST
	NST PUW

	
	
	Classes at the University
	Classes 
on a platform
	Classes at the University
	Classes 
on a platform
	Classes at the University
	Classes 
on a platform

	1.
	solving problems with the use of basic counting methods
	X
	
	
	
	
	

	2.
	applications of Binomial Theorem and Pascal’s identity in exercises
	X
	
	
	
	
	

	3.
	applications of Pigeonhole Principle and Inclusion-Exclusion Formula in exercises
	X
	
	
	
	
	

	4.
	verifying whether given compound propositions are tautologies or not, using quantifiers in practice
	X
	
	
	
	
	

	5.
	making operations on sets, verifying whether given set theory formulas are identities, finding generalized sums and products
	X
	
	
	
	
	

	6.
	proving statements with the use of Principle of Mathematical Induction
	X
	
	
	
	
	

	7.
	studying relations, verifying their properties, finding different representations of relations
	X
	
	
	
	
	

	8.
	analyzing different equivalence relations and partial orders, constructing Hasse diagrams 
	X
	
	
	
	
	

	9.
	solving problems with the use of basic counting methods
	X
	
	
	
	
	


3.5. Methods of evaluation of learning outcomes (describe the methods of teaching and verification of learning outcomes):
Methods of teaching:

lecture with the use of multimedia, tasks solving, discussion
Methods of verification of learning outcomes:

five written tests during classes,  class attendance, solving homework assignments, current assessment of the student's preparation for exercises (solving tasks at the blackboard during exercises), participation in discussions during classes, attendance at classes (at least 80 %);
final grade based on partial results; in the case of failure to pass the exam on the basis of partial tests, the final exam;
extra activities and homework can raise the grade by half a degree.
3.6. Criteria for assessing the achieved learning outcomes
	Learning outcome
	For a grade of 3 student knows and understands/can/is able to:
	For a grade of 4 student knows and understands/can/is able to:
	For a grade of 5 student knows and understands/can/is able to:

	W
	60-75% of the knowledge indicated in the learning outcomes
	76-90% of the knowledge indicated in the learning outcomes
	91-100% of the knowledge indicated in the learning outcomes

	U
	60-75% of the skills indicated in the learning outcomes
	76-90% of the skills indicated in the learning outcomes
	91-100% of the skills indicated in the learning outcomes

	K
	60-75% of the skills indicated in the learning outcomes
	76-90% of the skills indicated in the learning outcomes
	91-100% of the skills indicated in the learning outcomes


3.7. Literature
Basics
Kenneth H. Rosen, Discrete Mathematics and Its Applications, McGraw-Hill Education; 
7th edition, 2011.
Supplementary 
Willem Conradie, Valentin Goranko, Logic and Discrete Mathematics: A Concise Introduction, Wiley, 2015.
4. Student’s workload – balance of credits (ects)
	Student’s activity
	Student’s workload

	
	ST
	NST
	NST PUW

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

	Classes provided by the study plan
	30
	
	

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

	STUDENT’S OWN WORK
	70
	
	

	Preparation for class, preparation of project work/presentations/etc
	35
	
	

	Preparation for passing the classes
	35
	
	

	TOTAL STUDENT WORKLOAD
	100
	
	

	Credits (ECTS) for a subject
	4
	
	


	Date of last change 
	10.03.2023

	Changes introduced
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	Changes approved
	




