Plan of course description (annotation)
1. Name of the course

Discrete mathematics

2. Department responsible for the course or equivalent

Institute of Computer Technologies and Information Security

Department of computer-aided design system

3. Lecturer (name, academic title, e-mail)

Evgeniya Gerasimenko, PhD, egerasimenko@sfeu.ru

4. Semester when the course unit is delivered
First semester 
5. Teaching hours per week

4 hours
6. Level of course unit 
 Bachelor’s level

7. ECTS credits
 5 credits

8. Admission requirements

Knowledge, skills and abilities based on the previously obtained knowledge in general secondary education or secondary vocational education within the course «Informatics».
9. Course objectives (aims)

The formation of a system of knowledge about the methodology of using the mathematical tools of the discipline, teaching students the construction of models, methods and algorithms based on set theory, mathematical logic; the study of the foundations of discrete mathematical methods, the consideration of problems for existence, the effective construction, enumeration and optimization of objects that depend on a large number of discrete variables.

10. Course contents

1. Elements of logic. Logical operations. Proof of the equalities of logical propositions.

2. The notion of set. Methods to define sets. Inclusions and family of sets.
3. Set-theoretic operations on sets. Proofs of equality of sets by methods of mutual inclusion, on inverse, equivalent transformations. The Cartesian product of sets. Projection and inversion of sets. Composition of sets.
4. Operations on correspondences. The image and the preimage of a set for a given correspondence. Restriction and extension of correspondences. Properties of correspondences. Functions.

5. Operations on relations. Properties of relations.

6. Fuzzy logic. Fuzzy sets, fuzzy inclusion and equality of sets, fuzzy correspondences and relations.

7. Elements of Boolean functions, minimization of Boolean functions.

8. Elements of graph theory. Connectivity of graphs, paths and cycles. A flat graph. Eulerian and Hamiltonian graphs. Isomorphism of graphs.

9. Elements of combinatorics. Combinations and permutations.
10. Arrangement and filling.

11. Learning outcomes.

After studying this course, the student will receive the following knowledge skills and abilities:

Knowledge: bases of set theory, graph theory, Boolean algebra, elements of combinatorial analysis

Skills: usage of combinatorial configurations to solve problems, determine the type of binary relation and its properties, perform operations on sets, perform operations on graphs, build truth tables of Boolean functions, perform identical transformations, find PCNF, PDNF, determine minimal DNF.
Abilities: use of the basic tools of discrete mathematics for solving applied problems
12. Planned learning activities and teaching methods 

· Lecture-visualization using presentation material.
· Practices with a variety of examples of constructing mathematical models of problems and methods for proving identities based on methods of set theory and graph theory, solving practical problems in IT and computer science.
· Self-study.
· Use of different reference books and Internet resources.
13. Assessment methods 
Assessment methods are tests, interviews.
Interview 1– 8 points

Test 1– 22 points

Interview 1– 8 points

Test 1– 22 points

Students are expected to get at least 60 points in order to complete the course and up to 10 bonus extra points.
14. Course literature (recommended)

1. Potter, Michael (2004). Set Theory and Its Philosophy: A Critical Introduction. Oxford University Press.

2. Raymond M. Smullyan, Melvin Fitting (2010). Set Theory And The Continuum Problem. Dover Publications ISBN 978-0-486-47484-7. Complete foundation in modern set theory with an emphasis on mathematical logic.

3. Bollobás, B (2002). Modern Graph Theory. Springer–Verlag.
4. Grimaldi, R.P. (2003). Discrete and Combinatorial Mathematics. Addison–Wesley.
5. Gross, J., Yellen, J. (2006). Graph Theory and Its Applications. CRC Press.
