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Course Syllabus

Course code: MGMT2006M
Course name: Data Structure
Credits: 3.0    Weekly Class Hours: 3.0-0.0    Total Class Hours: 48
Course category: Compulsory course
Prerequisites: Fundamentals of C Programming
[bookmark: _Hlk156163490]*One credit in Zhejiang University consists 16 teaching hours of lecture or 32 teaching hours of laboratory experiment; one teaching hour is 45 minutes. Hours spent on homework and readings are not included.

I. Course Introduction
This course includes two parts: a) The introduction of basic concepts about data、data structure and abstract data type etc.; b) The discussion of basic data structures such as linear list, stack, queue, string, tree and binary-tree and graph and their applications form a perspective of abstract data type. Students can analyze and study the characters of the data structures, select proper logic structure, physical structure and arithmetic for related data, grasp the technique of time and space analysis of arithmetic, and design complex programming.

[bookmark: _GoBack]II. Teaching Objectives
(1) Learning Objectives
Through the study of this course, students are equipped with a certain level of data abstraction ability. They should be able to choose appropriate logical structures, storage structures, and corresponding algorithms for data involved in applications. Additionally, they are expected to have a preliminary understanding of algorithm analysis techniques. The course requires students to grasp basic concepts such as data, data structures, abstract data types, etc. They should also master various basic types of data structures and their applications. Furthermore, students are expected to write complex programs in the C language to implement various algorithms.

(2) Educational Objectives
Data Structures is a course with relatively high difficulty for students. While adhering to the unchanged nature of the discipline, it is important to extract the ideological values and spiritual connotations inherent in the knowledge system of data structures. This involves integrating socialist core values, a sense of serving the people, a philosophy of contributing to the country, etc. The teaching of discipline methodology should be combined with the cultivation of scientific spirit to enhance students’ abilities to correctly understand, analyze, and solve problems. Emphasis should be placed on training scientific thinking and educating scientific ethics. The goal is to cultivate in students a sense of responsibility and mission to explore the unknown, pursue truth, and bravely climb the peaks of science. Efforts should be made to promote students’ development in areas such as autonomous learning, healthy growth, responsibility, and innovation in practice.

(3) Measurable Outcomes
1) Ability to understand basic concepts of data structures and abstract data types.
2) Mastery of the main data structures such as linear structures, tree structures, and graph structures, including the definition and characteristics of linear structures like lists, stacks, queues, and strings. Tree structures encompass trees and binary trees.
3) Building upon a foundation of understanding the basic characteristics of data structures, mastery of algorithms for the basic operations of various structures.
4) Proficiency in traversing binary trees, threaded binary trees, converting between binary trees and general trees, establishing Huffman trees, and coding.
5) Mastery of the main applications of graphs, including graph traversal, minimum spanning trees, topological sorting, critical paths, and shortest path problems.
6) Understanding the structure and main algorithms of search tables, including sequential search, binary search, and hash tables.
7) Proficiency in internal sorting algorithms.
8) Ability to write programs in the C language to implement various applications of data structures.

3. Course Requirements
(1) Teaching Methods and Requirements
Teaching Methods: 
1) Lectures (covering core content, interactive Q&A); 
2) Labs (individual completion of experiments using the PTA experimental teaching platform, explanation of approaches, and discussions).
Course Requirements: 
Familiarity with basic concepts and knowledge, cultivation of logical thinking, algorithm design, and programming abilities.

(2) Examination and Grading Suggestions
1) Examination Method: Closed-book final exam.
2) Evaluation Methods: Application of the PTA experimental teaching platform in practical sessions to enhance students' practical skills. Introducing online midterm tests based on PTA to strengthen formative assessment. Utilizing classroom interactions and pop quizzes to reinforce the assessment of students' active participation.
3) Grade Composition:
a) Active Participation:20% (attendance and classroom performance)
b) Practical Sessions: 20% (lab assignments and midterm tests)
c) Closed-Book Final Exam: 60% (online test)

4. Teaching Arrangement
Autumn Semester
	Week
	Lecture chapters and main content
	Key Point of Thinking and Implementation Methods
	Teaching method
(Online,
offline, mix of online and offline)
	Extra-curricular learning and
Homework requirements
	Class hours

	1
	Preface and Chapter 1 Introduction (1)
Main Content: Nature, importance, and coverage of the course, course requirements and assessment methods, introducing the concepts of data structures, and other fundamental concepts and terms.
	Key Point: Scientific Thinking, Autonomous Learning, Fearlessness of Challenges.
Implementation Methods: Emphasize the importance of the course in training scientific and logical thinking. Simultaneously, highlight the course's difficulty, encouraging students to engage in independent learning and confront challenges proactively.
	Offline
	Review the content of Fundamentals of C Programming, especially the sections on pointers and linked lists;
Familiarize yourself with the PTA experimental platform and programming environment.
	Teaching 2 + Lab 2

	2
	Chapter 1 Introduction (2)
Main Content: Representation and implementation of abstract data types, characteristics of algorithms, and algorithm analysis. Emphasis on the analysis of algorithm time complexity.
	--
	Offline
	Experiment 1 on the PTA platform
	Teaching 2 + Lab 2

	3
	Chapter 2 Linear Lists (1)
Main Content: Characteristics and type definition of linear lists, as well as the sequential representation and implementation of linear lists.
	--
	Online
	--
	Teaching 2 + Lab 2

	4
	Chapter 2 Linear Lists (2)
Main Content: Linked representation and implementation of linear lists, with a focus on singly linked lists. Analysis of static linked lists and representation and addition of polynomials.
	--
	Offline
	Experiment 2 on the PTA platform
	Teaching 2 + Lab 2

	5
	Chapter 3 Stacks and Queues
Main Content: Characteristics of stacks, definition of abstract data types, stack implementation: sequential stack and linked stack, with a focus on sequential stacks. Discussion of stack applications, including numeral system conversion, parenthesis matching, and expression evaluation.
	--
	Offline
	--
	Teaching 2 + Lab 2

	6
	Chapter 3 Stacks and Queues
Main Content: Characteristics of queues, definition of abstract data types, queue implementation: linked queue and circular queue.
	Key Point: Observing Discipline and Laws.
Implementation Methods: When introducing the queue structure, use examples of queuing to extrapolate the importance of students following classroom order, employees adhering to company rules and regulations, and the significance of people observing discipline and laws. Educate students about the importance of understanding rules, maintaining discipline, and provide education on socialist core values.
	Offline
	Experiment 3 on the PTA platform
	Teaching 2 + Lab 2

	7
	Chapter 4 Strings
Main Content: Definition and characteristics of string types, representation, and implementation of strings.
	--
	Offline
	Experiment 4 on the PTA platform
	Teaching 2 + Lab 2

	8
	Chapter 6 Trees and Binary Trees (1)
Main Content: Definition and basic terms of trees, definition, features, and main properties of binary trees.
	Key Point: Cultural Heritage, Love for Family, Love for the Motherland.
Implementation Methods: Use the characteristics of tree structures to extrapolate the concepts and development of family and genealogy. Encourage students to study outstanding traditional culture while educating them to love their families, promote unity and friendship, and instill a love for the motherland as our common home.
	Offline
	--
	Teaching 2 + Lab 2



Winter Semester
	Week
	Lecture chapters and main content
	Key Point of Thinking and Implementation Methods
	Teaching method
(Online,
offline, mix of online and offline)
	Extra-curricular learning and
Homework requirements
	Class hours

	9
	Chapter 6 Trees and Binary Trees (2)
Main Content: Traversal algorithms for binary trees: pre-order, in-order, and post-order. Comparison of recursive and non-recursive algorithms for in-order traversal. Introduction to the basic concepts of threaded binary trees, threading, and algorithms for traversing threaded binary trees.
	--
	Offline
	Conduct a midterm test on the PTA platform to assess students’ understanding of the course content.
	Teaching 2 + Lab 2

	10
	Chapter 6 Trees and Binary Trees (3)
Main Content: Traversal of trees and forests, conversion between trees and binary trees, and Huffman trees and their applications.
	--
	Offline
	Experiment 5 on the PTA platform
	Teaching 2 + Lab 2

	11
	Chapter 7 Graphs (1)
Main Content: Definition and terminology of graphs, storage structures for graphs, depth-first traversal, and breadth-first traversal algorithms.
	--
	Online
	--
	Teaching 2 + Lab 2

	12
	Chapter 7 Graphs (2)
Main Content: Connectivity issues in graphs, concepts of directed acyclic graphs, and topological sorting algorithms.
	--
	Offline
	--
	Teaching 2 + Lab 2

	13
	Chapter 7 Graphs (3)
Main Content: Critical path algorithms and shortest path algorithms.
	--
	Offline
	Experiment 6 on the PTA platform
	Teaching 2 + Lab 2

	14
	Chapter 9 Searching 
Main Content: Concepts and definitions of search tables, sequential search, binary search algorithms, and hash tables.
	--
	Offline
	Experiment 7 on the PTA platform
	Teaching 2 + Lab 2

	15
	Chapter 10 Internal Sorting 
Main content: Insertion sort, Quick sort, selction sort and other internal sort algorithms
	--
	Offline
	Experiment 8 on the PTA platform
	Teaching 2 + Lab 2

	16
	Review the entire course content, highlighting the key points and consolidating the knowledge taught.
	Key Point: Honesty and Integrity.
Implementation Methods: Emphasize the importance of integrity, particularly in alignment with examination requirements.

	Offline
	--
	Teaching 2 + Lab 2



5. Reference Textbooks and Relevant Materials
1) Li Dongmei, Yan Weimin, Wu Weimin (Editors), Data Structures (C Language 3rd Edition), People's Posts and Telecommunications Press.
2) Stephen Prata, C Primer Plus (Fifth Edition), Chinese edition published by People's Posts and Telecommunications Press.
3) Cheng Jie, Big Talk about Data Structures, Tsinghua University Press.
4) Chen Shoukong et al., Analysis of Algorithms and Data Structures in Postgraduate Entrance Examination Questions, Machinery Industry Press.
5) Li Chunbao et al., New Compilation of Data Structure Exercises and Analysis, Tsinghua University Press.

6. Course Websites:
1) PTA Programming Experiment Auxiliary Teaching Platform (https://pintia.cn/)
2) ZJU Learning Platform (course.zju.edu.cn)
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