MATH:8100:001 Mathematical Programming
Fall 2019

Instructor: Boshi Yang (boshiy@clemson.edu)

Class Times: MW 2:30pm—3:45pm Office: Martin O-204
Classroom: Martin M-301 Office Phone: (864) 656-5198
Office Hours: Mondays 10:00am — 11:30am and Thursdays 8:30am—10:00am

Textbooks:

e [BT] D. Bertsimas and J. Tsitsiklis, Introduction to Linear Optimization, Athena Sci-
entific, 1997.

e [BV] S. Boyd and L. Vandenberghe, Convex Optimization, Cambridge University Press,
2004 (available online at http://stanford.edu/~boyd/cvxbook/).

Objectives: The course covers the fundamentals of mathematical programming, includ-
ing brief introductions to convexity, optimality conditions, linear optimization theory and
algorithms, and network optimization. Upon successful completion of the course, students
should be able to recognize classical optimization models, solve basic linear and nonlinear op-
timization problems, and conduct theoretical analysis using duality theory. The course serves
as an introductory course to the field of optimization and lays the foundation for further
studies on linear optimization (MATH:8130), nonlinear optimization (MATH:8110), discrete
optimization (MATH:8120), network optimization (MATH:8140), multi-criteria optimization
(MATH:8170), and other advanced optimization topics.

Materials covered: The core materials of the course are Chapters 1-5 of [BT] and Chapters
2, 3, and 5 of [BV]. The tentative schedule of topics is

e Review of prerequisites and introduction to mathematical optimization (1 week)
e Nonlinear optimization theory (5 weeks)

— convex sets and convex functions

optimality conditions (unconstrained)
— steepest descent and Newton’s method

— Lagrange duality and KKT conditions
e Linear optimization theory and the simplex method (6 weeks)

— geometry of linear programming
— simplex method

— linear program duality theory

sensitivity analysis
e Network flow optimization (2 weeks)

— network flow problem

— network simplex method

It should be noted that the above schedule does not necessarily follow the chapter sequences
of the textbooks. Extra materials out of the textbooks may be covered during the course.
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Course evaluation: Homework and mid-term exams will be given throughout the semester.
A comprehensive project, in which students need to perform necessary theoretical analysis
and algorithm implementation, will be due at the end of the semester.

Homeworks Midterm Exams Project Final Exam
Points 20 20 x 2 10 30

Class cancellation: The class will be dismissed in the case when the instructor or the
invited lecturer is not present within 15 minutes of the scheduled start time.

Final grade:

[90,100] [85,90) [80,85) [75,80) [70,75) [65,70) [60,65) [55,60) [0,55)
A A- B+ B B— C+ C C— F

Accommodation: It is university policy to provide, on a flexible and individualized ba-
sis, reasonable accommodations to students who have disabilities. Students with disabilities
requesting accommodations should make an appointment with Accessibility Services (656-
6848), to discuss specific needs within the first month of classes. Students should present
a Faculty Accommodation Letter from Student Accessibility Services when they meet with
instructors. Accommodations are not retroactive and new Faculty Accommodation Letters
must be presented each semester..

Clemson University Title IX (Sexual Harassment) statement: Clemson University
is committed to a policy of equal opportunity for all persons and does not discriminate on
the basis of race, color, religion, sex, sexual orientation, gender, pregnancy, national origin,
age, disability, veteran’s status, genetic information or protected activity (e.g., opposition to
prohibited discrimination or participation in any complaint process, etc.) in employment,
educational programs and activities, admissions and financial aid. This includes a prohibi-
tion against sexual harassment and sexual violence as mandated by Title IX of the Educa-
tion Amendments of 1972. The policy is located at http://www.clemson.edu/campus-1life/
campus-services/access/nondiscrimination-policy.html. Alesia Smith serves as Clem-
son’s Title IX Coordinator and may be reached at alesias@clemson.edu or (864) 656-3181.

Academic integrity statement: As members of the Clemson University community, we
have inherited Thomas Green Clemson’s vision of this institution as a ‘high seminary of
learning’. Fundamental to this vision is a mutual commitment to truthfulness, honor, and
responsibility, without which we cannot earn the trust and respect of others. Furthermore, we
recognize that academic dishonesty detracts from the value of a Clemson degree. Therefore,
we shall not tolerate lying, cheating, or stealing in any form. In instances where academic
standards may have been compromised, Clemson University has a responsibility to respond
appropriately to charges of violations of academic integrity.
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