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Core capability to be
cultivated by this
course
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IE profession and systems analysis skills  80%
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Capability of independent research and problem solving 5%
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Leadership and coordination abilities 5%
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Capability of self-development and enrichment 5%
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Global interaction and communication skills 5%
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This course aims to equip students with the toolbox of nonlinear programming.
Students are expected to learn the basic properties, algorithms, and the common

issues arising from a nonlinear programming problem.

We will study the formulations of the unconstrained and constrained nonlinear
programming and the solution techniques including gradient method, conjugate-
gradient method, quasi-newton method, Lagrange multiplier methods, sequential
quadratic programming methods, and interior-point methods; Convexity, duality,
constraint qualification, and optimality condition of a nonlinear programming
model will be introduced; Related classes of problems such as convex
programming, global optimization, variational inequalities, etc., will be mentioned.
In the semester, students will be assigned a few homework exercises, an in-class

midterm exam, and a final project with report and presentation.

Nonlinear Programming,

Dimitri P.Bertsekas, Athena Scientific, 2ndEdition, 2003 Required!

® Numerical Optimization, Jorge Nocedaland Stephen J. Wright, Springer, 2ndEdition,
2000
e (Convex Analysis and Optimization, Dimitri P. Bertsekas, Anglia Nedic, and Asuman

E. Ozdaglar, Athena Scientific, 2003.

e [ntroduction to Global Optimization, Reiner. Horst, Panos M. Pardalos, and Nguyen

Van Thoai, Kluwer Academic Publishers, 2ndEdition, 2000

e Finite-Dimensional Variational Inequalities and Complementarity Problems,

Francisco Facchinei and Jong-Shi Pang, Springer, 2003
o ARMESEREAL RIS S0, T Rt BRI SN, B A Ak, 2013

e Seclected journal papers
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(1) AMPL: with the solvers on NEOS
A demo will be given in Lecture 3.
(2) Matlab or other computer languages

This is for implementing algorithms as a homework exercise or your final project.

Students will usually be asked to preview the range-specified texts (which are
announced every week) before the lectures. The lectures are expected to be a
combination of handouts delivering, blackboard writing, and slides displaying.

Taking (some) classroom notes should be helpful.




Detailed Contents:

1. Unconstrained optimization

2. Constrained optimization

3. Lagrange multiplier methods,

4. Sequential quadratic programming methods
5. Interior-point methods

6. Related classes of problems
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Homework 30%; Midterm Exam 30%;  Final Project 40%
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