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Course Description
This course is an introduction to the principles and practice of Operations Research, and its role in human decision making.  In particular, the course focuses on linear programming techniques (the Simplex Method, concepts of duality and sensitivity analysis), Applications of linear programming to agricultural decision problems. In addition to applications in the use of agricultural resources (land, water, labor and capital) in crop and livestock production, and agricultural marketing and computer applications are covered.
Learning Objectives

1. Students will gain insights and analytical skills for models at farm and regional levels

2. Students will learn how to use operation research techniques in formulating the different decision-making models in the different fields of agriculture.

3. Students will have ability to connect the different farm activities in the field of plant and animal production and how to connect between them in sophisticated models. 

4. Students will be able to work in groups and prepare and present their projects in the different field of agriculture. 

5. Students will be able to convert verbal sentences into equations and huge linear programming models.

6. Student will be familiar with the basic software of operation research through solving their problem on the computers.

Intended Learning Outcomes (ILOs):

Successful completion of the course should lead to the following outcomes:
A. Knowledge and Understanding: Student is expected to

A1.  Be able to assess critically the utility of a number of mathematical programming techniques
A2.  Be able to describe mathematical programming solution techniques
A3.  Be able to use mathematical programming methods to model management decision problems.

B. Intellectual Analytical and Cognitive Skills: Student is expected to

B1.  Demonstrate ability in deciding whether a problem is amenable to solution by mathematical programming techniques

B2.  Demonstrate ability in using mathematical programming solution techniques

B3.  Demonstrate ability in explaining the solution to mathematical programming models.

C. Subject- Specific Skills: Students is expected to
C1.  Have extended their model building skills

C2.  Have increased their model solution skills.

C3.  Record and interpret business, economic and social data in a logical manner 

C4.  Plan, conduct and present an independent investigation with limited guidance 

D. Transferable Key Skills: Students is expected to
D1.  Be able to formulate problems in mathematical programming terms

D2.  Be able to solve mathematical programming problems using commercial software.

D3.  Be able to communicate mathematical programming solutions to non-specialists.
D4.  Work and learn independently, exercise initiative and take personal responsibility for their own work
D5.  Learn new qualitative, quantitative and computer-based knowledge quickly; 
D6.  Work well with others on a team

ILOs: Learning and Evaluation Methods
	ILO/s
	Learning Methods
	Evaluation Methods



	A. Knowledge       and Understanding (A1-A3)
	Lectures and Discussions
	Exam, Quiz, 

	B. Intellectual Analytical and Cognitive Skills (B1-B3)
	 Lectures and Discussions
	Exam, Quiz,

	C. Subject Specific Skills (C1-C4)
	Lectures and Discussions
	Exam, Quiz,

	D. Transferable key Skills (D1-D6)
	Project & presentation
	Project & presentation evaluation .


Course Contents

	No. of lecture (s)//Week
	Subject
	Sources
	ILOs

	5
(1&2, 3 wk)
	1. Linear Programming: The Graphical Method

· Maximization problem, The objective function and constraints

· Graphical solution procedure for maximization and slack variables

· Extreme points and the optimal solution

· Minimization problem, Graphical Solution and surplus variables
	Main Textbook
	A1, B1

	3
(3 & 4 wk)
	2. Special Cases

· Alternate optimal solutions, Infeasibility and Unboundedness

3. Linear Programming: Sensitivity Analysis

· Introduction to sensitivity analysis

Graphical Sensitivity analysis, Objective functions, Right-Hand sides
	Main Textbook
	A2, B1

	4
(5 &6 wk)
	4. Linear Programming: The Simplex Method

· An Algebraic overview of the simplex method and properties

· Determining a basic solution and setting up the initial simplex tableau

· Improving the solution and interpreting optimal solution
	Main Textbook
	C1, C2, B2

	2
(7, 8 wk)
	5. Tableau from: the general case

· Greater than or equal constraints

· Eliminating negative right-hand side values

· Solving minimization problem using the simplex method
	Main Textbook
	A1, A2, B1, B2

	2
(9 wk)
	Special cases 

· Infeasibility
· Unboundedness
· Alternate optimal solutions
· Degeneracy
	Main Textbook
	A3, B3, C3, D1

	3

(9 & 10 wk)
	Simplex-Based Sensitivity Analysis and Duality

· Sensitivity analysis with the simplex tableau

· Objective functions coefficients and Right-Hand side values
· Duality, and Economic Interpretation of the dual variables
	Main Textbook
	A3, B3, C3, D1

	1 

(10 wk
	Mid-Term Exam will Be November 25, 2013
	
	

	4

(11, 12 &13 wk)
	8. Operation Research- Applications in Agriculture

· Production management applications

· Labor Planning

· Land planning and crops allocation
· Water allocation and pricing. 
9. Applications to the Management Scientist Software.
	Main Textbook
	A3, B3, C3, C4, D1, D2, D3

	2

(14 wk)
	10. Transportation, Assignment, and Transshipment Problems

11. Applications to the Management Scientist Software.


	Main Textbook
	A3, B3, C3, C4, D1, D2, D3

	4

(15 & 16 wk)
	12. Project Presentations by the working groups
	Main Textbook, & References, 1&2&3&4&5)
	A3, B3, C3, C4, D1, D2, D3, D4, D5, D6


Learning Methodology

   The course will be structured in lectures, discussions, theoretical and practical exercises. The course comprises overviews, from general understanding to expert knowledge on key topics, and learning is based on lectures as well as independent learning through exercises, Team Project work which will be evaluated through the presentations.
	Evaluation
	Point %
	Date



	Midterm Exam
	30%
	25/11/2013

	Team Project report and Presentations
	15%
	15th & 16th Wk

	Quizzes and Homeworks
	5%
	Drop Quizzes & Take Homework

	Final Exam
	50%
	Will be officially announced by Registration of  UOJ.


Main Reference (Text Book):
1. Anderson D., D. Sweeny and T. Williams, (2000), An Introduction to Management Science, West Publishing Company, USA.
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1. Anderson D., D. Sweeny and T. Williams, (1995), Quantitative Methods for Business, South-Western College Publishing, USA.

2. Pannel D., (1997), Introduction to Practical Linear Programming, A Willy-Inter-science Publishing John Wiley and Sons, New York, USA

3. Department of Statistics for data Collection (www.dos.gov.jo)

4. Ministry of Water and Irrigation (www.mwi.gov.jo)

5. Ministry of Agriculture (www.moa.gov.jo)
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