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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. EFELHK Course Title BAESEH 5HESHT Data Structures and Algorithm Analysis

2. THEHLRE: 5 T/ R Department of Computer Science and Technology
Originating Department

3. RRES CS203
Course Code

4. %4 Credit Value 3
5. R Ly AR Major Foundational Courses
Course Type
RIRFEH FKZE Fall
6.
Semester 7% Spring
BRES . _
7. 423 English

Teaching Language

BRHAN. FTEFR. BKRTT| i, hsed, RS TRA, tangb3@sustech.edu.cn

Eégg}%ﬂ BARZER, WS Bo Tang, Assistant Professor, Department of Computer Science and Engineering,
S 5 )

8 tangb3@sustech.edu.cn
) Instructor(s), Affiliation& | F24k, BhERZ$Z, WHHEMIRIES TFER, chengr@sustech.edu.cn
Contact ) | Ran Cheng, Assistant Professor, Department of Computer Science and Engineering,
(For team teaching, please list chengr@sustech.edu.cn
all instructors) o
S R/IBH. FTRFER. BOR| by, ek, iHENAE S TEA, sheny@mail.sustech.edu.cn
9. TR Yun Shen, Teaching laboratory technician, Department of Computer Science and
Tutor/TA(s), Contact Engineering, sheny@mail.sustech.edu.cn
HERABRB(TTAIR)
10.  Maximum Enrolment
(Optional)
1. BEHFR BHR JBIERATE | LRI He(ERAEEH) REE
Delivery Method Lectures |Tutorials Lab/Practical |Other (Please specify) (Total
E SR 32 32 64
Credit Hours
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Pre-requisites  or  Other| CS102A i+5HLIEFF 51347l A Introduction to Computer Programming A
Academic Requirements

CS208 #Hikiftit 54347 Algorithm Design and Analysis

CS302 MR IEZRS Operating Systems
JEERRE. HEEIMR
Courses for which this course|CS305 &L %% Computer Networks
is a pre-requisite

CS303 A L% #e Artificial Intelligence
CS419 =g biik Advanced Algorithms
HEERBEARERER
Cross-listing Dept.
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In this course, we will study the fundamental data structures and algorithms. Such knowledge is at the core of computer
science, and allows us to write faster programs, especially ones whose running time has attractive worst-case bounds.
Techniques for analyzing the performance of algorithms will also be discussed in detail. Tentative topics to be covered
include array, linked list, queue, stack, searching in ordered lists, sorting, priority queues, binary search trees,
fundamental graph algorithms, and so on.
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Learning Outcomes:

1) Student will know the basic concept of algorithm design and analysis.

2) Student will know the implementation and performance analysis of common data structures.

3) Student can analysis the problem and use / design proper data structures and algorithms to solve it.

4) Student could analysis the performance (both time and space complexity) for a given algorithm, then propose
optimization techniques to improve it.
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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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Lecture
Lec 1
Lec 2
Lec 3
Lec 4
Lec 5
Lec 6
Lec7
Lec 8
Lec9
Lec 10
Lec 11
Lec 12
Lec 13
Lec 14
Lec 15
Lec 16

Lab
Lec 1
Lec 2
Lec 3
Lec 4
Lec 5
Lec 6
Lec7
Lec 8
Lec9
Lec 10
Lec 11
Lec 12
Lec 13
Lec 14
Lec 15
Lec 16

Topic

Course introduction, preliminary review (math, programming language)
Algorithm analysis (Searching on ordered array and binary search)
Linked List (Linked list operators and applications)

Stack (Stack implementation, operations, and applications)

Queue (Queue implementation, operations, and applications)

String and KMP (string introduction and KMP algorithm)

Tree (tree definition, properties)

Priority Queue / Heap (binary tree and complete binary tree)

Binary Search Tree / AVL-tree (insertion/deletion operators)

Graph (graph definition, properties)

Breadth First Search and Depth Frist Search (SSSP, Topological Sort, DAG)
Shortest Path (Dijkstra Algorithm)

Minimum Spanning Tree (Prim’s Algorithm)

Strongly Connected Components

Sorting Algorithm (Selection, Insertion, Bubble, Merge, Heap, Quick sort)

Course Review

Topic
Introduce how to design algorithm and how to use online judge system.
Recursion and Deep first search Exercise.
Binary Search (Basic exercise and futher exercise)
Linked List exercise (How to design a Linked List, and when need to using Linked List)
Stack (How to design a stack, and what problem can be solved by using stack)
Queue (How to design a queue, and what problem can be solved by using queue)
String and KMP (Basic exercise of String, next array of KMP and how to use KMP)
Binary Tree (How to design a binary structure, and different kinds of traversal of binary tree )
Priority Queue / Heap (Floating and sinking and how to use heap)
Binary Search Tree / AVL-tree (insertion / deletion operators)
Tree and Graph (Defination of tree and graph)
Breadth First Search and Depth Frist Search (SSSP, Topological Sort, DAG)
Shortest Path (Dijkstra Algorithm, finding shortest path of two node)
Minimum Spanning Tree (Prim’s Algorithm, finding shortest path of all nodes)
Strongly Connected Components

Sorting Algorithm (Selection, Insertion, Bubble, Merge, Heap, Quick sort)
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No Textbook

S kL

Stein, MIT Press
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Introduction to Algorithms, Third Edition By Thomas H. Cormen, Charles E. Leiserson, Ronald L. Rivest and Clifford
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B IPfE ASSESSMENT
TR PRAL I ) SERERSESE S %
Type of Time % of final Penalty Notes
Assessment score
Hi & Attendance
B E 10% 10 R 5 I 46
Class Ten in-class quizes
Performance
NI 20% 2 XA
Quiz Two closed book quizes
IR H Projects
SERAEL 20% Rl
Assignments Coding assignments
B 25% STE A
Mid-Term Test Closed book exam
BIRZ R 25% B 3 2 42t
Final Exam Closed book exam
BRI
Final
Presentation
Hy (THREFRE
85 P PP
=0
Others (The
above may be
modified as
necessary)
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M A. +=854iH] Letter Grading
OB. —&id4rHl GEM/AEN) Pass/Fail Grading

2 &t REVIEW AND APPROVAL
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This Course has been approved by the following person or committee of authority




