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       U.T.  6:30 – 7:45
Catalog

Description
..    Formulation of engineering problems as nonlinear programs; optimality conditions for 

      nonlinear programs; algorithms for unconstrained optimization, algorithms for 


      constrained nonlinear program; methods of feasible directions, sequential 



     unconstrained minimization techniques SUMT, comparisons of algorithms for 


     nonlinear  programs. Case studies.
Course

Objectives
.   1.  Applications : Enhance the students' modeling  and formulation abilities  of 


           Engineering and other problems using nonlinear programs.


    2. Algorithms : Expose students to several nonlinear programming algorithms and enable 

          them to apply and analyze rate of convergence and compare nonlinear programming 

          algorithms.

                                3. Theory: Apply first and second order optimality conditions and be familiar with basic 


          convergence theory.

Course      .. 
1.   Formulate nonlinear programs. 
outcomes                2. Select an appropriate algorithm to solve  nonlinear programs.
                                3. Present the basic conditions on local and global minimum for convex and non-      

                                    convex functions.
                                3. Derive first order and second order optimality conditions.

                                4. State the drawbacks and the limitations of known algorithms.

                                5.   Derive the rate of convergence of several nonlinear programming algorithm.
Text Book
..    “Nonlinear Programming Theory and Algorithms”



       by M.S. Bazaraas, H. d. Sherali and C. M. Shetty 2nd  Edition, Wiley, 1993.
Pre-requisite
..     SE 305 or ( Math 280 and Advanced Calculus)

References
..     1.  Introduction to linear and nonlinear programming, by D. Luenberger


            2nd h Ed. Addison Wesley, 1984.
2. Practical Methods o Optimization,  by Fletcher, R, 2nd Edition, Wiley, 1987.
3. Issues of Journal of Optimization Theory and Applications.

Grading
Policy

      Homework



 20%



     Class participation                                      10%
                                   Project                                                       15%


      Midterm



 25%



     Final Exam



 30%
The class will be divided into teams and there will be group work. Time will be allocated for presenting 
assignments and each team will prepare the notes in turns. The notes will be reviewed for completeness, accuracy and clear presentation. 
Syllabus :







        Weeks
1. Background,  basic definitions and applications                                               2
              Formulation of nonlinear programs, problem statement,  nonlinear programming applications, 
              sets,  convex sets, closure and interior of a set,  convex and non-convex functions, gradient, sub-
gradient, Hessian matrix
2.
Background,  basic definitions and applications                                                   1

 Unconstrained problems, problems with equality and inequality constraints
               second order necessary and sufficient conditions for unconstrained and 


constrained problems.
3.
Constraints qualification and Lagrangian  Duality



2

 Constraints qualifications, the Lagragian dual problem, properties of

dual functions, Solving dual problems, LP case.

4.
Algorithms maps and applications.




1
5.
Zangwill convergence theorem





1
6..
Line search techniques






1
7..
Multidimensional search techniques




2
8.
Methods of conjugate directions





2
9.
Penalty and barrier functions methods




2
10
Reduced gradient algorithm





1
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