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COURSE  DESCRIPTION
	1. Course title: Numerical Methods in engineering
	2. Course code Es2-09-I

	3. Validity of course description: 2016/2017

	4. Level of studies: 2nd cycle of higher education

	5. Mode of studies:  intramural studies

	6. Field of study: Electrical engineering
	(RE)

	7. Profile of studies: general academic

	8. Programme: all

	9. Semester: I

	10. Faculty teaching the course: Faculty of Electrical Engineering, Institute of Electrical Engineering

	11. Course instructor: Marcin Sowa, PhD (EEng)

	12. Course classification: common courses

	13. Course status: compulsory

	14. Language of instruction: English

	15. Pre-requisite qualifications: 

None.

	16. Course objectives: 
The objective of the course is to introduce the students to numerical methods for analyses of electrical circuits, including parametric analyses, analyses of nonlinear circuits and time dependent studies.

	17. Description of learning outcomes:

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


	1.
	The student knows the basic concepts on how numerical methods work in analyses of electrical circuits
	Completion of computational tasks during seminars
	Lectures, seminar
	K_W01+
K_W02+++

K_W03++

	2.
	The student knows and understands the differences in the mathematical description of DC linear resistance circuits, parametric and nonlinear circuits and can select the appropriate tools for their analysis taking into account technical as well as economic criteria
	Completion of computational tasks during seminars
	Lectures, seminar
	K_W01++
K_W02++

K_W03++

K_K01+

	3.
	The student knows numerical methods applied in the analysis of parametric and nonlinear circuits.
	Completion of computational tasks during seminars
	Lectures, seminar
	K_W01+

K_W02+++

K_W03++

	4. 
	The student can apply the appropriate mathematical description for a given class of problems (linear and nonlinear circuits, in steady-states and transient states).
	Completion of computational tasks during seminars
	Lectures, classes
	K_U08++

K_U12++



	5.
	The student can solve equations describing a given electrical circuit with the application of numerical methods.
	Completion of computational tasks during seminars
	Lectures, classes
	K_U08++

K_U06++

	6.
	The student can use technical documents on selected numerical computation environments (e.g. Matlab, FreeMat) including ones in written English.
	Completion of computational tasks during seminars
	Lectures, classes
	K_U01+++

K_U02+

K_U05+

	18. Teaching modes and hours
Lecture /  BA /MA Seminar / Class / Project / Laboratory

Lecture - 15 h., Classes - 15 h

	19. Syllabus description:

Lecture:
1. Formulation of circuit equations and analysis of:

 - linear circuits with DC sources,

 - linear circuits (with inertial elements) in steady states with sinusoidal sources.

2. The application of numerical computation tools for solving linear parametric circuits along with:
 - performing a frequency analysis,

 - performing a parametric analysis.

3. The analysis of nonlinear resistance circuits, including:

 - the solution of problems with one nonlinear element,

 - the formulation and solution of equations emerging from circuit problems with an arbitrary number of nonlinear elements,
 - analysis of nonlinear resistance circuits with sources described through time dependent functions.

4. Time dependent analyses of linear circuits with inertial elements (transient circuit problems), including:
 - a matrix representation of circuit equations,

 - the formulation of state equations,

 - the application of numerical methods for solving initial value problems.

Seminar:
The seminar program is strictly related to the topics discussed on the lecture. During the seminars – simple and more complex problems emerging from circuit analyses will be discussed.


	20. Examination: no


	21. Primary sources:

Karris S.T.: Circuit Analysis I with MATLAB Applications. Orchard Publications, Freemont, California (2003).
Chua L. O., Lin P.-M.: Computer-Aided Analysis of Electronic Circuits. Prentice Hall, Englewood Cliffs (1975).


	22. Secondary sources:
Baher H.: Synthesis of electrical networks, J. Wiley, New York, 1984.
Chua L.O., Desoer, Ch.A., Kuh, ES.: Linear and nonlinear Circuits. McGraw-Hill Book Co., Singapore (1987).


	23. Total workload required to achieve learning outcomes
Lp.

Teaching mode :
                  Contact hours / Student workload hours
1

Lecture
 15 h / 20 h – including literature review, complementation of the material presented during lectures (10 h), preparation for lectures (10 h)
2

Classes
/
3

Laboratory
/

4

Project
/

5

BA/ MA Seminar
/

6

Seminar
15 h / 40 h – review and analysis of the material analyzed during the seminars (10 h), getting prepared to solve problems during seminars (30 h)
Total number of hours
30 h / 60 h


	24. Total hours:90

	25. Number of  ECTS credits: 3

	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:
None.
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