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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.

1. EFRLZ K Course Title &% Operations Research

2. 2% & Department of Mathematics
Originating Department

3. RRES MA210
Course Code

4. W4 Credit Value 3
5. W ik 1&1% Major Elective Courses
Course Type
BRFEM
6. %2 Spring
Semester
B o
7. 4 English

Teaching Language

BRBT. FRER. By |TL HER
R B IR, 58| S 3 R 509

3 zhangj9@sustc.edu.cn
8 AR REIT) 0755-88015915
) Instructor(s), Affiliation& |Jin Zhang, Department of Mathematics,
Contact Block 3 Room 509, Wisdom Valley.
(For team teaching, please list |zhangj9@sustc.edu.cn
all instructors) 0755-88015915
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Tutor/TA(s), Contact

(L&A F%E TR Please only keep the relevant information)
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10. Maximum Enrolment
(Optional)
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Delivery Method Lectures |Tutorials Lab/Practical |Other (Please specify) |Total

=R 46 N/A 46
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Pre-requisites or Other Mathematical Analysis Il or Real Analysis
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Courses for which this course| | is a pre-requisite course for courses in finance mathematics and financial engineering in the
Department of Mathematics and Financial Mathematics. It is also a pre-requisite course for many
professional courses in other engineering disciplines.
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Operational research mainly teaches the students the systematical methods of operational research and basic optimization, including
linear programming, unconstrained optimization, constrained optimization, multi-objective programming and integer programming. It
also contains some operational research models, such as model conditions, structure features, basic steps, application scope, etc.
Operational research makes the students realize the importance of the operation research modeling and optimization applications in
practice, understand the thought of the basic ideas and analysis when solving problems
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After completing this course, students should meet the following basic requirements:

1. Master the operational research model, such as linear programming, constrained programming, multi-objective programming,
dynamic programming and integer programming;

2. Recognize the operational research’s effects that was used as the methods and tools to improve the level of decision-making in the
management decisions, throughout the specific methods and models of learning;

3. Understand the operational research models and master the related optimization methods;

4. Comprehend the basic idea and thought of operational research that are used in analyzing and solving the actual problems, carry
on the training of the practical-oriented application.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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1. RS (420D

Introduction to optimization (4 hours)

\S)

ANEAR R B AT (5 220

Linear programming and the Simplex Method (5 hours)

9%}

TLIRMATTE (7 1)

Unconstrained optimization methods (7 hours)

4. FRZREOLAEERL: (6 I
Basics of nonlinear optimization: (6 hours)
5. ZURMALTIE (822D

Constrained optimization methods (8 hours)

6. ZHIL (4220

Multi-objective programming (4 hours)
7. BRI (4520

Integer programming (4 hours)
8. BhAMER (4Fm)

Dynamic programming (4 hours)
9. Ll BFEFHEIEREE QD

Special topic I: operational research and data science (2 hours)
10. L= BF¥5MIEE (2 %)

Special topic II: operational research and game theory (2 hours)
43 J7 3 E weekly schedule:
BRI R KBRS R RN R (4228
Week 1: optimization terms, types, and global vs local solutions (4 hours).
2 SRR AR (2 %)
Week 2: linear programming (2 hours).
93 PATEIRIFEE RSO IR WA R BEATATAR AR (3R o RS RS (1R

Week 3: concepts of extreme point, basic feasible solution, etc (3 hours). Convex function and convex set (1 hour).
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94N BRI RS (250D
Week 4: Gradient descent method (2 hours).
95 A (2R AR (2 5D
Week 5: Newton method (2 hours) and quasi-Newton methods (2hours).
96 S LURARAL I R A S A (2 22D
Week 6: necessary optimality conditions of constrained optimization (2 hours).
7 PR R AR A PSR (2 20D SR KKT %44 (2 %1

Week 7: sufficient optimality conditions of constrained optimization (2 hours) and KKT conditions for convex optimization (2
hours).

8 JA: THRELLQ FHT).
Week 8: penalty function method (2 hours).
O FESEREIE (2R SRR 2D .
Week 9: barrier function method (2 hours) and gradient projection method (2 hours).
10 BRI EVE (2R .
Week 10: Augmented Lagrangian method (2 hours).
B ZHRRGIERANE (12D | RFTERBE 32D .
Week 11: introduction to multi-objective programming (1hour), solution schemes and applications (3 hours).
B2 Bl B@EFSEIERE QFRD
Week 12: special topic I: operational research and data science (2 hours)
513 BEORRIBAIAE (1D | A SCERRE (22800 L 0-1 BRI (12D
Week 13: introduction to integer programming (1 hour), branch-and-bound method (Zhours), binary programming (1 hour)
B 140 B BEFEMER Q%)
Week 14:Special topic II: operational research and game theory (2 hours)
$15 8 MRS (D o SRIBINEMBH (3 5r) .

Week 15: introduction to dynamic programming (1hour), solution schemes and applications (3hours).
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Supplementary Readings:
1) An Introduction to Optimization, 4th Edition, by Chong and Zak
2) Undergraduate nonlinear continuous optimization, lecture notes, by James V Burke, University of Washington

3) An easy path to convex analysis and applications, by Mordukhovich and Nam
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H & Attendance

WERI
Class
Performance
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Quiz

R H Projects

SR ENL 20%

Assignments

BB 20%
Mid-Term Test

BRER 2 /N 60%

Final Exam 2 hours

BRME
Final
Presentation
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Others (The
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M A +=&Z%H Letter Grading
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This Course has been approved by the following person or committee of authority




