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WSB University Branch/Department in Jaworzno

	Field of study: Computer Science

	Subject: Mathematics II

	Educational profile: practical

	Level of education: undergraduate studies

	Number of hours 
per semester
	1
	2
	3
	4

	
	I
	II
	III
	IV
	V
	VI
	VII

	Full-time studies
(w/w/lab/pr/e)*
	
	24w / 24ćw
	
	
	
	
	

	Part-time studies
(w/æw/lab/pr/e)
	
	18w / 18ćw
	
	
	
	
	

	LANGUAGE OF INSTRUCTION
	Polish

	LECTURER

	Dr Hadaś- Dyduch Monika, Dr Gwizdała Wojciech

	FORM OF ACTIVITIES

	Lecture, exercises, consultations

	SUBJECT OBJECTIVES

	Acquisition of the ability to correctly apply mathematical methods in computer science

	Reference to learning outcomes
	Description of learning outcomes
	Means of verification of the effect
learning

	Directional effect
	PRK
	
	

	NEWS

	INF1_W201
	P6S_WG
	The student knows and understands the basic methods of infinite series and their relation to the improper integral
	Lecture discussion, final exam

	INF1_W201
INF_W02
	P6S_WG
	The student has the knowledge in mathematics and physics necessary to formulate and solve typical tasks in the field of computer science.
	Lecture discussion, final exam

	INF1_W201
	P6S_WG
	The student knows and understands the basic concepts of partial derivatives and the double integral as well as the Laplace transform and ordinary differential equations
	Lecture discussion, final exam

	SKILLS

	
INF_U02
	
P6S_UW
	Students will be able to solve problems involving series, improper integrals, functions of many variables, double integrals and differential equations.
	Lecture discussion, final examination. Observation and practical exercises in class.

	INF_U301
INF_U02
	P6S _UW
P6S_UW
	Students will be able to obtain information from the literature, databases and other sources, including the English language: they will be able to integrate information obtained, evaluate it critically, analyse it, interpret it, draw conclusions and formulate and justify opinions, applying appropriate methods and tools, including advanced information and communication techniques.    
	Lecture discussion, final examination. Oral answers. Observation and practical exercises in class.

	INF_U301
INF_U05

	P6S_UW
P6S_UO

	The student is able to work individually and in a team, including an interdisciplinary team, both in terms of achieving the set objectives and setting them and organising the team's work: he is able to estimate the time required to complete a given task: he is able to prepare and carry out a schedule of works ensuring that the deadlines are met.
	Lecture discussion, final examination. Observation and practical exercises in class.

	SOCIAL COMPETENCES

	INF_K401
INF_K02

	P6S_KK
P6S_KK

	The student is ready to critically evaluate his/her knowledge and perceived content concerning the achievements of computer science, recognise the importance of knowledge in solving cognitive and practical problems, and consult experts when having difficulties in solving a problem independently.
	Discussion in lecture. Observation in class.

	Student workload (in teaching hours 1h =45 minutes)** 

	Stationary
attendance at lectures = 24
participation in exercises = 24
preparation for exercise = 50
lecture preparation = 30
exam preparation = 8
implementation of project tasks =
e-learning =
credit/examination = 6
other (consultation) = 8
TOTAL: 150h
Number of ECTS credits: 6
including in practical classes: 3
	Part-time
attendance at lectures = 18
participation in exercises = 18
preparation for exercise = 50
lecture preparation = 40
exam preparation = 14
implementation of project tasks =
e-learning =
credit/examination = 6
other (consultation) = 4
TOTAL: 150h
Number of ECTS credits: 6
including in practical classes: 3

	PREREQUISITES

	Knowledge of mathematics at secondary school level.

	SUBJECT CONTENT
(broken down into 
face-to-face and e-learning classes)


	Lecture:
1.1. Ranks 
1.1.2 Numerical series, criteria for convergence of numerical series (comparison criterion, d'Alembert, Cauchy) 
1.1.3 Functional series, convergence of a functional series, differentiation and integration of functional series 
1.1.4 Power series, radius of convergence of a power series, Cauchy-Hadamard theorem  
1.1.5 Taylor series, representation, in the form of Taylor series, of trigonometric, exponential and logarithmic functions  
1.2 Improper integrals 
1.2.1 Integral criterion for the convergence of a numerical series, Riemann function ζ (dzeta)  
1.2.2 Special functions defined using the improper integral, Euler gamma function Γ(x), Laplace transform 
2.1 Functions of many variables  
2.1.1 Open sets in Euclidean space, areas in the plane, limits of functions of many variables  
2.1.2 Continuity of functions of multiple variables, global continuity, continuity following coordinates 
2.1.3 Partial derivatives, second order derivatives, mixed derivatives, Schwarz theorem on mixed derivatives  
2.1.4 Local extremes of functions of many variables, stationary points, determination of extremes using Hesse's determinant  
2.1.5 Entangled functions, derivatives of entangled functions 
3.1 Integration of functions of several variables, double integrals  
3.1.1 Definition and geometric interpretation 
3.1.2 Iterated integrals, integrals over normal areas 
3.1.3 Integration by substitution of variables, Jacobians 
3.1.4 Calculation of volumes of solids  
4.1  Ordinary differential equations
4.1.1 Theorems on the existence of solutions to an ordinary differential equation  
4.1.2 Differential equations with split variables  
4.1.3 Homogeneous differential equations  
4.1.4 Linear differential equations, Bernoulli equations   
Exercises:
1. Analysis of the first and second derivatives of functions, monotonicity, extrema, inflection points, convexity of functions, study of the course of variation of functions, making graphs of functions. 
2. Indeterminate integrals, integration by parts, by substitution, integrals of measurable functions, integration of certain trigonometric functions, general substitution and special substitution, improper integrals. 
3. Numerical series, criteria for convergence of series, necessary condition for convergence, criteria for convergence of series, comparative criterion, Cauchy criterion, d'Alembert criterion, integral criterion. 
4. Functions of many variables, partial derivatives, extremes of functions of two variables. 
5. Double integrals, iterated integrals, integration by substitution of variables , application of the double integral to the calculation of areas. 
6. Differential equations, split variable equations, linear differential equations, homogeneous equations, Bernoulli equations. 

	LITERATURE 
COMPULSORY

	· C. Obczyński, K. Niedziałomski, R. Kowalczyk, Integrals. Methods of solving problems, PWN, 2024
· K.A. Stroud, Dexter J. Booth, Engineering Mathematics. Advanced level - 6th Edition, Loop, 2023
· J.G. Gawinecki, Mathematics for Computer Scientists, TOM I and TOM II, Bel Studio, 2021
· A. Blaszczyk, S.Turek, Outline of mathematics. Logic, algebra, mathematical analysis, WSB Scientific Publishing House, Dabrowa Górnicza, 
· W. Krysicki, L. Włodarski, Analiza matematyczna w zadaniach, PWN, Warszawa 2006

	LITERATURE 
SUPPLEMENTARY
(including min. 2 items in English; book publications or articles)
	· R. Drozdowski, Mathematics 1: A collection of tasks. Introduction to mathematics, linear algebra and analytical geometry, BEL Studio, 2023
· W. Stankiewicz, Zadania z matematyki dla wyższych uczelni technicznych część AB, PWN, Warszawa 2022
· J. Steward, "Callculus. Differential and integral calculus of functions of one variable.", PWN Warsaw 
· G. Berman, Collection of tasks in mathematical analysis, Nauka, Moscow,1977 (Polish translation also available).
· B. Pochwalska, R. Pochwalski, Mathematics, Elements of linear algebra, University scripts of the Academy of Economics in Katowice, Katowice 1990.

	SCHOLARLY PUBLICATIONS BY INSTRUCTORS RELATED TO THE TOPICS OF THE MODULE
	· M. Hadaś-Dyduch, A. Wolny - Dominiak, Matematyka z komputerem na przykładach, Publishing House of the University of Economics in Katowice, Katowice 2023
· M. Hadaś-Dyduch, J.J. Acedański, M. Balcerowicz (et al.) - Szkutnik, Kompendium egzaminacyjne z matematyki, Podręcznik, Wydawnictwo Uniwersytetu Ekonomicznego w Katowicach, Katowice 2020

	TEACHING METHODS
(broken down into 
face-to-face and e-learning classes)
	· Face-to-face lecture using a multimedia projector,
· Multimedia presentations via the Internet,
· Blackboard exercises,
· group work, individual work, self-solving tasks.

	LEARNING AIDS
	Multimedia projector, calculator, mathematical tables

	PROJECT
(insofar as it is carried out as part of a course module)
	Not applicable

	FORM AND CONDITIONS OF PASSING
(broken down into 
face-to-face and e-learning classes)
	· Examination in the form of a written test
· Credit will be given on the basis of class activity and successful completion of the three quizzes. Tasks performed in groups on the basis of data presented in class.  



