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Course Syllabus
Course Code: MGMT2013M    Course: Applied Operations ResearchⅠ
Credits: 3.0    Weekly Class Hours: 3.0-0.0   Total Class Hours: 48
Course Category: Professional Course
Target Students: Undergraduate students
Prerequisites: Advanced Mathematics, Linear Programming
I. Course Introduction
This course is a compulsory course for the Information Management and Information Systems major. It teaches mathematical programming models used to solve economic and management problems, combining mathematical thinking with management concepts. The course is divided into three modules:
Module 1: Fundamentals of Operations Research
This module mainly covers the basic concepts and methodologies of operations research. Students will learn how to use operations research methods to analyze problems and construct corresponding mathematical models.
Module 2: Linear Programming and Model Building
This module delves into the construction and solution of linear programming models. Students will learn about linear programming models and their extensions, as well as applications in path planning and network scheduling techniques.
Module 3: Other Optimization Analysis Methods
This module further broadens the students' knowledge by exploring other optimization methods, such as dynamic programming, nonlinear programming, and queuing models. These methods are useful for specific types of management problems, and students will learn how to identify appropriate scenarios and effectively apply these methods.
The course emphasizes analyzing practical management problems and constructing operations research models. It also introduces modeling and solving methods using tools like EXCEL and COPT, enabling students to translate theoretical knowledge into practical problem-solving skills.

II. Teaching Objectives
(A) Learning Objectives
The Applied Operations Research course focuses on introducing operations research models and solving practical management problems. It emphasizes problem analysis and model construction while simplifying the use of specialized mathematical knowledge and algorithm introduction. By integrating internationally widely used tools such as "EXCEL spreadsheets" and the latest COPT modeling methods based on programming languages like Python, the course makes the process of model analysis, construction, and solving more intuitive, concrete, engaging, and understandable. This approach not only highlights the practical application value of operations research principles but also makes the learning process more enjoyable and motivating for students. Through this course, students will master analytical methods and techniques in applied operations research, enhancing their ability to analyze and construct practical management problem models and find solutions. The assessment focuses on students’ ability to apply acquired knowledge to analyze real-world problems, construct quantitative models for general problem types, and use software such as Excel and COPT to solve management decision-making problems.
(B) Educational Objectives (Cultivating Virtue)
Through the study and practice of scientific methodologies, students will cultivate a spirit of scientific inquiry and innovative thinking. The course also emphasizes social responsibility and ethical awareness, guiding students to consider social benefits and sustainable development while pursuing economic efficiency. Team collaboration and case analysis will enhance students’ teamwork and leadership skills, as well as strengthen their sense of national identity and service awareness. The course also focuses on developing students' global perspective and competitiveness, as well as fostering a mindset of rule of law and awareness of regulations, enabling them to contribute to national development and social progress while complying with laws and regulations. Through this course, we aim to cultivate high-quality talents with a sense of social responsibility, innovative spirit, and a global perspective.
(C) Measurable Outcomes
1. Ability to explain the variable characteristics, objective functions, constraints, and applicability requirements of main operations research models for management decision-making.
2. Mastery of modeling methods and techniques for linear programming and other models applied to specific management problems.
3. Proficiency in using EXCEL spreadsheets to solve models.
4. Ability to conduct preliminary analysis of solutions obtained from Excel and COPT.
These outcomes can be assessed through classroom discussions, case analysis, course assignments, and written examinations.

III. Course Requirements
[bookmark: _GoBack](A) Teaching Methods and Requirements
Teaching Methods: This course primarily employs multimedia classroom instruction, emphasizing the practical application of principles (theoretical proofs are simplified as much as possible). The focus is on explaining the process of modeling analysis and solving, supplemented by appropriate case analysis discussions. The course also emphasizes integration with practical applications, requiring students to complete the entire process of model construction, solving, and analysis based on management cases provided in the course.
Student Requirements: Students are expected to attend all classroom activities, carefully read the textbook, complete assigned homework (weekly) and experimental tasks (primarily using EXCEL for solving models), and actively participate in group case discussions in class. In addition to the final closed-book examination, each student must independently complete a comprehensive case analysis report.
(B) Assessment and Grading Policy
· Final closed-book examination: 60% of the total grade.
· Case analysis report and regular assignments: 30% of the total grade.
· Classroom discussion and participation: 10% of the total grade.
IV. Teaching Arrangement
(A) Teaching Content Arrangement
This course includes both classroom teaching and online teaching components. Classroom teaching consists of 3 hours per week for 16 weeks (48 hours total), while online teaching comprises 16 hours. The main content and time allocation are as follows:
	Week
	Teaching Content
	Class Hours
	MOOC
SPOC Hours
	Teaching Format (Theory, Discussion, Practice, Experiment, Test, Other)

	Session 1
	Lesson 1: Introduction
Lesson 2: Modeling
Lesson 3: Modeling
	3
	0
	Theory, Discussion, Test

	Session 2
	Lesson 1: Graphical Method
Lesson 2: Matrix Form of Linear Programming; Conversion to Standard Form
Lesson 3: Correspondence Between Bases and Extreme Points
	3
	0
	Theory, Discussion, Test

	Session 3
	Lesson 1: Simplex Method
Lesson 2: Simplex Tableau Method
Lesson 3: Two-Phase Method；
	3
	0
	Theory, Discussion, Test

	Session 4
	Lesson 1: Excel Modeling
Lesson 2: Investment Problem - Multi-period Cash Flow / Financial Planning
Lesson 3: Graphical Interpretation of Problems, Particularly Regarding Cash Flow Constraints
	3
	0
	Theory, Discussion, Test

	Session 5
	Lesson 1: Revised Simplex Method for Linear Programming; Definition of Dual; Equation Transformation for Dual
Lesson 2: Continued Transformation of Dual; Introduction to Weak Duality and Strong Duality
Lesson 3: Complementary Slackness Theorem; Solving Relationships Between Solutions
	3
	0
	Theory, Discussion, Test

	Session 6
	Lesson 1: Dual Interpretation of the Simplex Tableau Method
Lesson 2: Economic Implications of Duality
Lesson 3: Economic Explanation of Duality; Sensitivity Analysis of the Objective Function; Sensitivity Analysis of Constraint Coefficient Changes; Explanation in Excel
	3
	0
	Theory, Discussion, Test

	Session 7
	Lesson 1: Network Programming: Basic Concepts of Minimum Cost Flow Problem
Lesson 2: Dual Method
Lesson 3: Maximum Flow Problem，Online Course:
Debugging and Improving Models
	3
	2
	Practice, Discussion, Online Learning

	Session 8
	Lesson 1: Shortest Path Problem
Lesson 2: Integer Programming
Lesson 3: Branch & Bound
Online Course: Debugging and Improving Models
	3
	2
	Practice, Discussion, Online Learning

	Session9
	Lesson 1: Shortest Path Problem, State Definition
Lesson 2: Resource Allocation Problem: Knapsack Problem
Lesson 3: Traveling Salesman Problem; Shortest Path Problem with Turning Cost
Online Course: Introduction to Scheduling Problems and Their Applications
	3
	2
	Practice, Discussion, Online Learning

	Session 10 
	Lesson 1 & 2: Dynamic Programming
Lesson 3: Exercise: First Part of Nonlinear Programming
Online Course: Introduction to Scheduling Problems and Their Applications
	3
	2
	Practice, Discussion, Online Learning

	Session 11
	Lesson 1: Review of Nonlinear Programming; EOQ Model; Location Problem
Lesson 2: The Safety Trans Problem; Project Selection Problem; The Portfolio Optimization Problem
Lesson 3: Sensitivity Analysis; Evolutionary Algorithms; Beating The Market
Online Course: Introduction to Packing Problems and Their Applications
	3
	2
	Practice, Discussion, Online Learning

	Session 12
	Lesson 1: Basic Queuing Theory Models
Lesson 2: Two M/M/s Models
Lesson 3: M/G/1 and M/D/1 Models
Online Course: Introduction to Packing Problems and Their Applications
	3
	2
	Practice, Discussion, Online Learning

	Session13
	Course Practical Assignment Arrangement
The Symmetry and Dominance in Discrete Optimization
	3
	2
	Practice, Discussion, Online Learning

	Session 14
	Enterprise Practice Integrated into Classroom 
The Symmetry and Dominance in Discrete Optimization
	3
	2
	Practice, Discussion, Online Learning

	Session 15
	Course Practice Presentation and Exchange
	3
	0
	Practice, Discussion

	Session 16
	Course Practice Presentation and Exchange
	3
	0
	Practice, Discussion



V. Reference Textbooks and Related Materials
Recommended Textbooks:
1. Introduction to Operations Research, 11th Edition, by Frederick S. Hillier and Gerald J. Lieberman, McGraw Hill.
2. Spreadsheet Modeling and Decision Analysis, 5th Edition, by Cliff T. Ragsdale, Thomson Learning Inc.
Reference Materials:
1. Introduction to Operations Research (Chinese Translated Edition, 11th Edition), by Frederick S. Hillier and Gerald J. Lieberman, Tsinghua University Press.
2. Fundamentals and Applications of Operations Research (6th Edition), by Hu Yunquan, Higher Education Press, 2014.

VI. Course Teaching Website
1. "Learning at Zhejiang University" Platform: Provides necessary courseware and links to textual materials.
2. Advanced Modeling for Discrete Optimization:
https://www.coursera.org/learn/advanced-modeling
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