CHE720: Optimization Methods For Process Systems Engineering

Syllabus

Lectures:  Saturday DWE1507   10:30 a.m.  – 12:30 p.m. and 2:00 p.m. - 4:00 p.m.
Instructor: Ali Elkamel, DWE 2506, aelkamel@uwaterloo.ca (OH: By appointment)

Course Description:

This course is intended to provide the student with the basic foundations of mathematical programming. The major objective of the course will be to consider a unified approach to optimization problems. The basic themes of the course are the role of duality in optimization and a unified view of algorithms for solving optimization problems. An unusual feature of the course is the coverage of recent advances in the area of optimization such as global optimization, stochastic and robust programming, and disjunctive programming.
Course Web-site:

\\Chentserver\courses\Che720\che720-methods-of-optimization-pse

Homework assignments and solutions, handouts and supplementary material will be posted regularly.

Textbooks:

Christodoulos A. Floudas, Nonlinear and Mixed-Integer Optimization (required).
Rardin, R.L. Optimization in Operations Research. Prentice Hall, 1998 (reference).
Grading:

Grades will be based on homework assignments, exams, and a research project as follows:

Homework Assignments 40 - 50 %

Research project 40 - 50 %

Optimization Software:

No prior programming knowledge is required.

For the development & solution of optimization models we will use the following two software packages:

• Matlab optimization toolbox

• GAMS: can be downloaded from www.gams.com/download

Topics:
1. Optimization models and the integration of logical inference (chapters 1 and 7).
2. Convex Analysis (chapter 2).

3. Optimality Conditions for Unconstrained and Constrained Optimization (chapter 3).

4. Duality Theory (chapter 4).

5. Basic Theory and Algorithms for the Solution of Mixed-Integer Linear Optimization Problems (chapter 5).

6. Mixed-Integer Nonlinear Optimization and Algorithmic Development (chapter 6).

7. Global Optimization (supplemental notes).

8. Stochastic Programming (supplemental notes).

