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COURSE  DESCRIPTION
	1. Course title: SELECTED METHODS OF APPLIED MATHEMATICS
	2. Course code Es2-03-I

	3. Validity of course description: 2016/2017 

	4. Level of studies: BA, BSc programme / MA,MSc programme lub 1st cycle / 2nd cycle of higher education

	5. Mode of studies:  intramural studies / extramural studies

	6. Field of study: ELECTRICAL ENGINEERING
	(FACULTY SYMBOL) RE4

	7. Profile of studies:  overall-academic

	8. Programme: for all specialty

	9. Semester: I

	10. Faculty teaching the course: Department of Optoelectronics

	11. Course instructor: dr hab. inż. Franciszek Witos, prof. Pol. Śl.

	12. Course classification: shared courses

	13. Course status: compulsory /elective

	14. Language of instruction: English

	15. Pre-requisite qualifications: 
1.Completed course in linear algebra including vector spaces, linear spaces, linear transformations, matrices, determinants and systems of linear equations.

2. Completed course of differential calculus of functions of one and several variables.
3. Completed course of integral calculus of functions of one and several variables

	16. Course objectives: 
The aim of the course is to introduce selected issues in vector analysis and field theory, partial differential equations and functional analysis. The issues have been selected for use in the natural sciences and technology.

	17. Description of learning outcomes:

	Nr
	Learning outcomes description
	Method of assessment
	Teaching methods
	Learning outcomes reference code


	1.
	The student understands the concepts used in vector calculus and their applications in field theory with the use of del operator (in Cartesian coordinates, spherical and cylindrical). The student is able to use these concepts in solving the tasks of field theory.
	written test
	lecture
exercises
	K_W01 +++

K_W05+

K_U06 +

	2.
	The student understands the Maxwell equations written in the integral and differential forms, and in particular in writing by del. Student is able to solve tasks describing selected aspects of electromagnetism, in particular electromagnetic waves using the formulas of accounts with del (once and many times used), and in particular with the Laplace operator
	written test
	lecture
exercises
	K_W01 +++

K_W05++

K_U06 +

	3.
	The student knows the classical wave equation and understands mathematical models of general solutions obtained by methods of traveling waves, separation of variables and Kirchhoff. The student is able to solve tasks of describing the running and standing waves in Cartesian coordinates, spherical and cylindrical.
	written test
	lecture
exercises
	K_W01 +++

K_W05++

K_U06 +

	4. 
	The student knows the issues of the wave equation with homogeneous and heterogeneous initial conditions and their own states in some limited centers (space, half space, plates, circular membranes). The student is able to consider issues of mixed wave equation.
	written test
	lecture
exercises
	K_W01 +++

K_U06 +

	5.
	The student knows the concepts of function spaces and Hilbert space. Student distinguishes types of convergence and understands Weierstrass theorem. The student understands the similarities within notations of distribution of the vector in a vector space and functions in Hilbert space. The student is able to present functions in the form of Fourier series and Fourier transforms.
	written test
	lecture
exercises
	K_W01 +++

K_U06 +

	18. Teaching modes and hours
Lecture /  BA /MA Seminar / Class / Project / Laboratory : LECTURE 1 5h, CLASS – 15 h

	19. Syllabus description:

Semester 5 :
Lecture
1. Vector analysis and field theory
Set theory and classical algebraic structures (groups, body, and vector spaces).
Algebra of vectors (orthogonal linear transformations, complex transformations, Cartesian coordinates, cylindrical and spherical, the transition from one coordinate system to another, scalar product, vector product, triple product and multiple products).

Basic concepts of field theory (vector functions of a scalar variable, a scalar field, vector field). Operation differential in three-dimensional space (volume and directional derivative, gradient of a scalar field, divergence and rotation of vector field). 

Del operator (accounting formulas with the del del, double the use of del, Laplace operator).
The integration of vector fields (line integrals of vector fields, surface integrals). Basic integral theorems (theorem and integral Gauss formula, Stokes theorem, Green integral theorem). Some specific fields (pure source field, purely vortex field, superposition of fields, Helmholtz theorem,
Maxwell's equations in integral and differential form).

2.   Selected partial differential equations (in the natural sciences and technology) 

Classical wave equation (running and standing waves in Cartesian coordinates, cylindrical and spherical, Cauchy conditions)
Inhomogeneous wave equation, wave packet movement, Kirchhoff solution, telegraphist equation).

3.   Selected topics of functional analysis.
Vector spaces. Euclidean spaces. Unitary and orthogonal transformation.
Hilbert spaces - basic concepts of function space and Hilbert space, types of convergence, the Dirac delta function, polynomial approximation, Weierstrass theorem. Sturm-Liouville systems.
Fourier series, Fourier transform, and other related transformation.
Class

Solution of problems illustrating the topics presented in lectures



	20. Examination: No


	21. Primary sources:

H. Lass, Elements of Pure and Applied Mathematics, McGraw-Hill Book Company, Inc., New York, 1957 edition 
C.A. Coulson, A Jeffrey,  Waves - a mathematical approach to common types of wave motion, 2-nd ed. Longman Inc., New York 1977/ Longman group Ltd, London 1977
F. W. Byron, R.W. Fuller, Mathematics of classical and quantum physics, Addison-Wesley Publishing Company, Inc. Reading, MA,U.S.A. two-volume edition, 1969–1970 



	22. Secondary sources:
Louis Brand, Vector Analysis, John Wiley & Sons, Inc., New York, 1957 edition.

 L.Ehrenpreis, Fourier Analysis in Several Complex Variables, John Wiley & Sons, Inc., New York, 1970


	23. Total workload required to achieve learning outcomes
Lp.

Teaching mode :
                  Contact hours / Student workload hours
1

Lecture
 15/ 15 including reading the indicated literature (10 h), solution examples of tasks (5 h)
2

Classes
15 / 15 including reading the indicated literature (5 h), solution examples of tasks (10 h)
3

Laboratory
/

4

Project
/

5

BA/ MA Seminar
/

6

Other
/

Total number of hours
30 / 30


	24. Total hours:60

	25. Number of  ECTS credits:  2

	26. Number of ECTS credits  allocated for contact hours:  1

	27. Number of ECTS credits  allocated for in-practice hours (laboratory classes, projects): 0

	26. Comments:




Approved:

…………………………….


…………………………………………………

(date, Instructor’s signature)



(date , the Director of the Faculty Unit signature)
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