MODULE SPECIFICATION

DUBLIN CITY UNIVERSITY

Module Title:   
Non-Linear Programming

Module Code:
CA451

School:    Computer Applications

Module Coordinator:
Prof. Heather Ruskin

Office Number:
 L235

Level:    4                                                                             Credit Rating:  

Pre-requisite(s):
Operations Research/Networks at Level 3 - (preferably)

Co-requisite(s):
None

Module Aims:
In this module, various advanced techniques of operations research are described and used to solve practical problems. The module builds on principles and concepts of Linear Programming and incorporates some key ideas from Graph Theory, to describe and solve a range of problems, subject to given (inequality) constraints. 

Key features of N-L.P., Quadratic, Dynamic and MI Programming are introduced, important algorithms are described and their implementation discussed. 

Students are encouraged to explore software relevant to the subject and use this where possible in assignments and exercises.



Learning Outcomes:
Students are expected to overview a range of topics in non-linear programming and should be able to contrast principal ideas and extensions with LP.

Students will acquire a basic appreciation of graph-theoretical concepts and understand how these apply to network and other problems, including the use of fractals in IFS.

In addition, students will acquire a basic knowledge of the way in which these programming and graph-theoretical concepts apply to problems in material distribution, production planning and similarly.

Some topics in general Information Theory will also be discussed and students will have the opportunity to relate these to previous computing experience and to explore software options, e.g. LINDO.  



Indicative Time Allowances:

Lectures:

Tutorials:

Laboratories:

Seminars:

Independent Learning Time:

TOTAL:


Hours

24

as required/ independent work on LINDO etc.

as above for software

4-6

typically 30+

75

Note: Assume that a module load represents approximately 75 hours’ work, which includes all teaching, in-course assignments, laboratory work or other specialised training and an estimated private learning time associated with the module.

Indicative Syllabus:
Topics include the following, but may not all be covered in detail: 

· Non-Linear Optimization

- Lagrangian

· - Kuhn-Tucker

· Network Linear Programming

- Activity-on-Arc/ Activity-on-Node

· - Circulation

· Branch and Bound

· Fractals

- Affine Transformation

- Iterative Function Systems (IFS)

· - Fractal dimension and Sets

· Dynamic Programming

· - Principles and Problems

· Mixed Integer Programming

- Generalised Algorithm for Solving

· - Problem Types - Linear Ordering, Knapsack etc

· Material Distribution Problems

- Optimal tree generation

- Suggested solutions to TSP

- Vehicle routing problem

· Production Planning and Assembly Line Balancing

- Material Production Plans

- Critical Path Method

· - Assembly Line Balancing

· Information Theory

- Entropy, Self-Information etc.

- Compression Methods - Huffnam etc.

- Encryption methods - RSA etc.

- Error Correction Methods



Assessment:
Assignment 1:

Assignment 2:

In-course test:
25%

25%

50%
Practical Ability:

Laboratory Write-up:

Oral Examination:

End of module test:
%

%

%

50%

Indicative Reading List:
Linear and Nonlinear Programming.  1996 Nash and Sofer.  McGraw-Hill
Nonlinear Programming; Optimization in Operations Research. 1998 Rardin. Prentice-Hall

Nonlinear Programming: 2nd Edition 1999 Bertsekas. Athena Scientific

Graph Theory and its Applications. Gross and Yellen. CRC Press 

http://www.wior.uni-karlsruhe.de/Bibliothek/Software_for_OR/Nonlinear_Progr.

http://www-unix.mcs.anl.gov/otc/Guide/faq/nonlinear-programming-faq.html

http://www.solver.com  
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