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Advanced Operations Research
University: Helwan University
Faculty: Computer and Informations
Department: Information Systems
Course Program Specifications
Program(s) on which the course is given: Ph.D. in Information System
Major or Minor element of programs: Major
Department offering the program: Information Systems
Department offering the course: Information systems
Academic year / Level:700
Date of specification approval: March 2010
A-Basic Information

      Title: Advanced Operations Research   IS 711     
Nature of the program:    (Unilateral)          (Bilateral)          (Common)

      Date of program approval:
      Responsible department for the program:
B- Professional Information

1–
Overall Aims of Course
Upon successful completion of the course, students should:
- Learn a diverse of advanced techniques that will help the learner solve different problems. 
 - Have a working knowledge of the principle techniques and methods of advanced operations research.

- Understand how to formulate problems, construct and solve mathematical models, and apply the systems approach to problem solving.
- know how to apply the general concepts of optimization to solve these models.

2–
Intended Learning Outcomes of Course (ILOs)

a- Knowledge and Understanding:
On completing the course students will know and understand 

· The main mathematical Preliminaries  

· The different techniques and methods used to define and solve problems including quadratic forms, unimodal functions, convex sets, and varieties and characteristics
.

· The various problems of mathematical programming.

· The Difficulties caused by nonlinearity

· The Role of convexity in N. L. P. Unconstrained Optimization

· Methods of search and golden sections search.

Intellectual Skills 
Students should be able to 

· Develop analytical skills of problem formulation into appropriate methods and models.
· Design new simple models using different techniques.
· Develop critical thinking and objective analysis of problems.
· Conclude the problems of mathematical programming and the difficulties caused by nonlinearity
· Describe various methods of search and golden sections search

Professional and Practical Skills 
On completion of the course, Students will be able to:

· Apply and utilize a thorough critical understanding of the key principles of  quadratic forms, unimodal functions, and Convex sets
· Acquire hands-on experience of computer packages dealing with different techniques of operations research to solve some mathematical programming problems

.

· Implement practical cases

· Apply the role of convexity in N. L. P. Unconstrained Optimization on different problems
· Produce an efficient of Varieties and characteristics
· Propse interesting solutions to some of difficulties of nonlinearity

· Apply some methods used for search and golden sections search

General Skills 
On completion of the course, Students will be able to 
· Make creative and expert use of a range of existing theories, techniques and tools relevant to operations research

· Discuss and work in a group in order to design and write programs to solve OR problems

· Apply appropriate search techniques

· Critically review, consolidate and extend their knowledge to produce a systematic and coherent body of information

· Make objective decisions relating to solving complex problems

b- Academic standards of the program:
· …………………………..

· …………………………..

· …………………………..

c- Bookmarks:
·  ………………………….

· ………………………….

· ………………………….

d- Structure of the components of the program:
· Duration of the program: ………………………
· Structure of the program: ………………………
Number of hours: 

Theoretical                       Practical                      Total

Mandatory                       Transitional                  Optional

Courses of the basic science:

Courses of the Social Sciences:


Science Foundation Specialization:

Courses from other sciences:

Field training:
Levels of the program (in the credit hour system):  Does not apply
The first level / first year: Pass ………necessary units, distributed as following:

           Mandatory                       Transitional                  Optional

The second level / first year: Pass ………necessary units, distributed as following:

           Mandatory                       Transitional                  Optional
Etc………………..

3-
Contents
	Week no.
	Topic
	No. of hr(s)
	Lecture
	Tutorial/Practical

	 1
	Mathematical Preliminaries – Maxima and Minima
	3
	3
	-

	2
	Quadratic forms – Gradient and Hessian
	3
	3
	-

	3
	Unimodal functions
	3
	3
	-

	4
	Convex sets – Concave and Convex functions
	3
	3
	-

	5
	Mathematical Programing problems
	3
	3
	-

	6
	Mid Term Exam
	3
	3
	-

	7
	Varieties and characteristics
	3
	3
	-

	8
	Difficulties caused by nonlinearity
	3
	3
	-

	9
	Role of convexity in N. L. P. Unconstrained Optimization
	3
	3
	-

	10
	Search methods – Fibonacci Search
	3
	3
	-

	11
	Golden sections search.
	3
	3
	-

	12
	Wrap Up 
	3
	3
	-

	المحتويات المقرر
Course contents
	اسبوع الدراسة
Week

	المعارف الرئيسية
Major knowledge
	مهارات ذهنية
Intellectual skills
	مهارات مهنية
Practical skills
	مهارات عامة
General skills

	Mathematical Preliminaries – Maxima and Minima
	 1
	A1
	B1
	C1
	D1, D5

	Quadratic forms – Gradient and Hessian
	2
	A2
	B1, B2
	C1
	D1, D5

	Unimodal functions
	3
	A2
	B1, B2
	C1
	D1, D5

	Convex sets – Concave and Convex functions
	4
	A2
	B1, B2
	C1
	D1, D5

	Mathematical Programing problems
	5
	A3
	B3
	C1, C2, C3
	D1, D2

	Varieties and characteristics
	7
	A3
	B2, B3
	C5
	D1, D2, D5

	Difficulties caused by nonlinearity
	8
	A4
	B4
	C6
	D1, D5

	Role of convexity in N. L. P. Unconstrained Optimization
	9
	A5
	B4
	C3, C4
	D1, D2, D5

	Search methods – Fibonacci Search
	10
	A6
	B5
	C3, C7
	D1, D2, D3

	Golden sections search.
	11
	A6
	B5
	C3, C7
	D1, D2, D3


· Courses contents:

                      Course no:

                      Course name:

                      Content:

· Program requirements:
…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

· Rules governing the completion of the program
………………………………………………………………………...

………………………………………………………………………...

………………………………………………………………………...

· Methods and assessment rules out the program:
	The method
	What measured from the intended learning outcomes


	
	

	
	

	
	

	
	

	
	

	
	

	
	


· Program evaluation methods:
	Evaluator
	The method
	sample

	Final year students
	
	

	Graduates
	
	

	Business owners
	
	

	External evaluator  
	
	

	Another methods
	
	


Course Coordinator: prof: Turky Soltan
Signature: 

 Date:  10 /6  /2010  
Revise course specifications 
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