[image: ]
Course Specification
1. Basic Information

	MDP333 
	Operations Research 
	3 CH 

	Prerequisites 
	Mathematics (2), Probability and Statistics 

	Number of weekly Contact Hours 

	Lecture 
	Tutorial 
	Laboratory 

	2 
	2 
	0 

	Required SWL 
	150 
	Equivalent ECTS 
	Required SWL 

	Course Content 

	Linear programming: Formulation, Graphical solution, Simplex method, and Duality and sensitivity analysis, Transportation models: Transportation algorithm, Assignment problem and transshipment problem, Network models: Minimal spanning tree algorithm, Shortest route problem and Maximum flow problem, Branch and bound algorithm.

	Used in Program / Level

	Program Name or requirement 
	Study Level 

	Design and Production Engineering Program 
	3 

	Manufacturing Engineering Program Concentration 
	4 

	Assessment Criteria 

	Student Activities 
	Mid-Term Exam 
	Practical Exam 
	Final Exam 

	35% 
	25% 
	0% 
	40% 

	Exam Duration [Hours]
	1.5 Hrs
	
	3Hrs

	Equivalent to other course in another university

	University
	N/A

	Course code and title
	N/A



2. Course Aims
Overall aims of course
By the end of the course the students will be able to:
· Identify problems that may be approached using linear programming, transportation, and networking models.
· Determine the data required to model an LP problem.
· Develop a mathematical LP model of the problem.
· Use mathematical tools to analyze the LP model. 
· Perform sensitivity analysis on the results of an LP model. 
· Apply various transportation and networking algorithms.
· Apply simulation models and make necessary analysis of results
· Use computer software to solve LP, transportation, and networking problems 
3. Program Competencies Served by Course.
A: Faculty Requirements
· A5. Practice research techniques and methods of investigation as an inherent part of learning. 
· A10. Acquire and apply new knowledge; and practice self, lifelong and other learning strategies. 

C: Faculty Requirements
· C3. Implement basics of industrial engineering to analyze, plan and design production systems. 
· C5b. Demonstrate additional abilities to analyze, design, integrate, operate, evaluate, control, automate, and implement methods and techniques to manage industrial systems.

4. Learning Outcomes (LOs)


	Cognitive Domain

	1
	Identify and explain the essential concepts of approaching decision making real life problems that can be solved applying operations research tools and techniques and the way in which they are developed and mathematically modeled.

	2
	 Apply different operations research heuristics and techniques that are used in solving real life problems. 

	3
	Critically analyze, evaluate, and identify the relevance and significance of different operations research general solution approaches and those uses special heuristic algorithms.

	Psychomotor Domain

	4
	use computer software for solving operations research problems.

	Affective Domain

	5
	Work in groups on course and work tasks to meet the objectives given; choose and use approaches to meet own responsibilities.



5. Course LOs Mapping with Level of Competencies
	LOs
	Competences 
	
	

	
	
	A5
	A10
	C3
	C5b

	Cognitive Domain
	
	

	1
	
	●
	●
	
	

	2
	
	●
	●
	●
	●

	3
	
	●
	●
	●
	●

	Psychomotor Domaine
	
	

	4
	●
	
	●
	●
	●

	Affective Domaine
	
	

	5
	
	●
	●
	●
	●

	6
	
	
	●
	
	●



6. Assessment and Feedback Strategy
· Formative Assessment Methods:
· In-Class Discussion
· Summative Assessment Methods:
· Assignments.
· Quizzes.
· Written Exams (Midterm and Final Exams).
7. Teaching and Learning Methods
· Interactive Lectures
· Self-Readings
· Problem Solving and real life case studies 
· Collaborating learning (Team Project)
8. List of References
· Operations Research, an Introduction, 10th Ed., Hamdy A. Taha, Prentice Hall, ISBN-13: 978-0134444017, ISBN-10: 0134444019
· Introduction to operations research, 10th Edition Authors: Frederick S. Hillier, Gerald J. Lieberman, McGraw-Hill, ISBN-13: 978-1260575873,ISBN-10: 126057587X
9. Study Plan
	Week
	Course Content
	Lecture
Hours
	Tutorial
Hours
	Lab Hours

	1
	Intro to OR and Problem Formulation
	3
	
	

	2
	Problem Formulation and Graphical Solution and Algebraic solution
	4
	2
	

	3
	Simplex Method for Linear Programming
	4
	2
	4

	4
	Geometry of Simplex Algorithm
	4
	2
	

	5
	Duality in Linear Programming
	2
	2
	2

	6
	Sensitivity Analysis in Linear Programming
	3
	2
	2

	7
	Assignment and Transportation Models
	3
	2
	4

	8
	Transshipment Problem.
	3
	1
	3

	9
	Network Models: Maximal Flow Problem, Shortest Route Problem and Minimal Spanning problems
	4
	2
	

	Total Hours
	30
	30
	15



1. Course Content / LOs Matrix
	Topic
	Course Content
	1
	2
	3
	4
	5

	1
	Intro to OR and Problem Formulation
	
	
	
	
	

	2
	Problem Formulation and Graphical Solution and Algebraic solution
	
	
	
	
	

	3
	Simplex Method for Linear Programming
	
	
	
	
	

	4
	Geometry of Simplex Algorithm
	
	
	
	
	

	5
	Duality in Linear Programming
	
	
	
	
	

	6
	Sensitivity Analysis in Linear Programming
	
	
	
	
	

	7
	Assignment and Transportation Models
	
	
	
	
	

	8
	Transshipment Problem.
	
	
	
	
	

	9
	Network Models: Maximal Flow Problem, Shortest Route Problem and Minimal Spanning problems
	
	
	
	
	



2. Assessment and Feedback Strategies / LOs Matrix
	Assessment
	1
	2
	3
	4
	5

	Assignments 
	
	
	
	
	

	In Class Discussion
	
	
	
	
	

	Quizzes
	
	
	
	
	

	Mid-Term Exam
	
	
	
	
	

	Final Exam
	
	
	
	
	



3. Written Exams Teaching & Learning Methods / LOs Matrix
	Learning Method
	1
	2
	3
	4
	5

	Interactive Lectures
	
	
	
	
	

	Self-Readings and case studies
	
	
	
	
	

	Problem Solving (Assignments)
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