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	[bookmark: table01]FACULTY OF MANAGEMENT 

SUBJECT CARD
Name of subject in Polish: Badania Operacyjne
Name of subject in English: Operations Research
Main field of study (if applicable): Management
Specialization (if applicable): Managerial Behavior and Decisions
Profile:  academic
Level and form of studies: 2nd level, uniform magister studies, full-time studies
Kind of subject: obligatory
Subject code: MAZ1138
Group of courses: NO
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	Lecture
	Classes
	Laboratory
	Project
	Seminar

	Number of hours of organized classes in University (ZZU)
	30
	
	30
	
	

	Number of hours of total student workload (CNPS)
	100
	
	75
	
	

	Form of crediting
	examination 
	
	crediting with grade
	
	

	For group of courses mark final course with (X) 
	
	
	
	
	

	Number of ECTS points
	4
	
	3
	
	

	including number of ECTS points for practical (P) classes 
	
	
	3
	
	

	including number of ECTS points for direct teacher-student contact (BK) classes
	1,2
	
	1,2
	
	


*delete as applicable
	[bookmark: table03]PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES
1. Basic knowledge of algebra and logic
2. Basic skills in computer programming



	[bookmark: table04]SUBJECT OBJECTIVES
C1. Showing students basic optimization problems such as: linear programming, integer programming and network flow problems; an indication of the practical applications of these problems.
C2. Showing students basic methods of solving the above problems.
C3. Acquisition by students of the ability to identify decision variables, input data and objectives in practical decision situations and build a mathematical programing model. 
C4. Acquisition by students of the ability to interpret the solutions of the optimization models.
C5. Presenting the software which can be used to solve optimization problems.
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	SUBJECT LEARNING OUTCOMES
relating to knowledge:

PEU_W01 - Has a specialized knowledge of the basic methods used in operations research.

relating to skills:

PEU_U01 - Can apply operations research methods as a tool supporting advanced decision-making analyzes.

PEU_U02 - Can use specialized software for building and solving optimization models.
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	PROGRAM CONTENT

	Lectures
	Number of hours

	Lec 1
	Organizational issues. Operations research methodology
	2

	Lec 2
	Linear programming problem – formulation and applications
	2

	Lec 3
	The simplex algorithm and sensitivity analysis for linear programming
	2

	Lec 4
	Integer programming and its applications
	2

	Lec 5
	Applications of integer programming in logistics and production planning
	2

	Lec 6
	Branch and bound algorithm for integer programming
	2

	Lec 7
	The minimum cost flow problem
	2

	Lec 8
	The shortest path and the maximum flow problems
	2

	Lec 9
	Project scheduling
	2

	Lec 10
	Multicriteria optimization problem
	2

	Lec 11
	Goal programming
	2

	Lec 12
	Zero-sum games
	2

	Lec 13
	Decision making under risk – utility theory
	2

	Lec 14
	Decision trees and decision networks
	2

	Lec 15
	Revision before the exam
	2

	
	Total hours
	30
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	Laboratory
	Number of hours

	Lab 1
	Introduction. Presentation of optimization software. Graphical method of solving linear programming problems
	2

	Lab 2
	Building and solving linear programming models for practical problems
	2

	Lab 3
	Building and solving linear programming models for practical problems
	2

	Lab 4
	Building and solving linear programming models for practical problems
	2

	Lab 5
	Building and solving linear programming models for practical problems
	2

	Lab 6
	Solving linear programming problems by using the simplex algorithm. Sensitivity analysis in linear programming
	2

	Lab 7
	Building and solving integer programming models for practical problems
	2

	Lab 8
	Building and solving integer programming models for practical problems
	2

	Lab 9
	Building and solving integer programming models for practical problems
	2

	Lab 10
	Solving integer programming problems using the branch and bound algorithm
	2

	Lab 11
	Building and solving network flow models for practical problems
	2

	Lab 12
	Building and solving network flow models for practical problems
	2

	Lab 13
	Building and solving network flow models for practical problems
	2

	Lab 14
	Preparation for the test
	2

	Lab 15
	Written test
	2

	
	Total hours
	30
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	TEACHING TOOLS USED

	N1. Presentation
N2. Solving tasks
N3. Using optimization software




EVALUATION OF SUBJECT LEARNING OUTCOMES ACHIEVEMENT
	[bookmark: table0C]Evaluation (F – forming (during semester), P – concluding (at semester end)
	Learning outcomes number
	Way of evaluating learning outcomes achievement

	F1
	PEK_W01
	Examination

	F2
	PEK_U01
PEK_U02
	Written test (Laboratory)

	F3
	PEK_U01
PEK_U02
	Activity in class, preparation for classes

	P=F1 (Lecture)
P=0.8F2+0.2F3 (Laboratory)
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	PRIMARY AND SECONDARY LITERATURE

	PRIMARY LITERATURE:
[1]  H. Taha. Operations research. An introduction. Prentice Hall 2011 
[2]  F. S. Hiller, G. J. Liberman. Introduction to operations research. Mc Graw Hill 2003
[3]  W. L. Winston. Operations research: applications and algorithms. PWS-KENT Publishing Company 1987
[4]   H. Wagner. Badania operacyjne. PWE Warszawa 1980.
SECONDARY LITERATURE:
[1]   H. P. Williams. Model building in mathematical programming. Wiley 1990. 
[2]  R.K. Ahuja, T. L. Magnanti, J. B. Orlin. Network flows: theory, algorithms and applications. Prentice Hall, Inc., 1993 
[3]  R.S. Garfinkel, G. L. Nemhauser. Programowanie całkowitoliczbowe. PWN, 1978 
[4]  M. S. Bazaraa, J. J. Jarvis, H. D. Sherali. Linear programming and network flows. Wiley 2010.
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