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COURSE SPECIFICATION
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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. LK Course Title PIREMSHEEESYT (H)  Data Structures and Algorithm Analysis(H)

2. RRRER YRS TR R Department of Computer Science and Engineering

Originating Department

HRERS
3. CSs217
Course Code

4. RS Credit Value 3
5. L= AR Major Foundational Courses
Course Type
BREH
6. == Fall
Semester
, BREE #3 English
Teaching Language
BRRBIW. FTRER. BRRTT
X BB RZR, HHAKL o .
bSO JE, BEHEL, HENFEAS TR, tangb3@sustech.edu.cn
8. Instructor(s), Affiliation& ti(; Zgn@g;u,:;sciis]tiztu (F;r:ofessor, Department of Computer Science and Engineering,
Contact 9 S
(For team teaching, please list
all instructors)
SRR FBER. BRR LW, Horsk R, WHEHRY 5 TRA, sheny@mail.sustech.edu.cn
9. R Yun Shen, Assistant Teaching Technician, Department of Computer Science and
Tutor/TA(s), Contact Engineering, sheny@mail.sustech.edu.cn
HRALFRB(TAH)
10 Maximum Enrolment
(Optional)
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BRI YR BERATE || SE%/s>] HEGEREER) JSEainy
Delivery Method Lectures || Tutorials Lab/Practical |Other (Please specify) |[Total
2R 32 32 64
Credit Hours

SRR, HBEEIJER i . _ _
Pre-requisites  or  Other | CS102A it5HLEE /7 #tit 34l A Introduction to Computer Programming A
Academic Requirements

CS208 Hikiktit 5404 Algorithm Design and Analysis

CS302 NSRS Operating Systems
SRR, HEEIHMR
Courses for which this course |CS305 1AM %% Computer Networks
is a pre-requisite

CS303 AN L#fE Artificial Intelligence
CS419 =g bk Advanced Algorithms
HEBERBEARERNER
Cross-listing Dept.
BEERP B ¥ HP SYLLABUS

# 2% H#H% Course Objectives
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FEMTE, ARRE e A (W 22 AT, RN, DURSRIEREIEIISE . WA BOH M =, %iRE
RN PR R EE BT AR, ok, SO0k, TR, BENLSERSE . ARARR H R e A2 SR M a5
CLRFEASLE B MW 735, e ARl — D 2 S LA 0 R R (s k5%, 1RIERS, ALHE

ED SFFT T RS o

English: In this course, we will study the data structures (fundamental and advanced data structures), algorithms
analysis and algorithm design methodology (generic and specific algorithm design techniques). 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, designing beautiful/efficient algorithm 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, graph algorithms, and so on.

x2S %R Learning Outcomes

(1) ERIENFIEBRT L HriEE AR,

(1) The students will know how to design data structures and algorithm design and analysis techniques

(2) 2L W IR) R DL B A 145 T P s 45 A BB A o ) AL

(2) The students can analysis the problem and use / design proper data structures and algorithms to solve it.
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(3) The students could analysis the performance (both time and space complexity) for a given algorithm, then propose
optimization techniques to improve it.

(4) T RSeHE R B Ak AN S0 JB AR, JF RESRT B BA 51

(4) The students will know some advanced data structures and algorithms, and they also can use them in simple cases

WEAREHEEN (RRETUIONE, MRERBFNHTARZOC RS EEREE, #5HRAEN
EHN

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.)

Lecture tentative schedule:

Lec1 Course introduction, preliminary review (math, programming language)

Lec 2 Algorithm analysis (Searching on ordered array and binary search)

Lec 3 Linked List, Stack and Queue (basic operators, implementations and applications)

Lec 4 String, KMP, and FSA (string introduction, KMP algorithm)

Lec5 Advanced strings (FSA introduction, the suffix tree)

Lec 6 Tree (tree definition, properties)

Lec7 Priority Queue / Heap / Binary Search Tree (binary tree and complete binary tree)

Lec 8 Balanced Binary Search Tree: AVL-tree, Red-black tree, Splay tree (insertion/deletion operators)
Lec9  Graph (graph definition, properties, traversal algorithms and applications: SSSP, Topological Sort, DAG)
Lec 10  Advanced Graph Theory | (Union-find structure, Euler-tour structure)

Lec11 Advanced Graph Theory Il (Dynamic connectivity, Binomial and Fibonacci heaps)

Lec 12  Points (kd-tree, bootstrapping, priority search tree, and range tree)

Lec 13 Intervals (Interval tree and segment tree)

Lec 14  Nearest neighbor search (Locality Sensitive Hashing)

Lec 15  Computational Complexity (P, NP, NP-hard, NP-Complete)

Lec16  Course Review

Lab tentative schedule:

Lab 1 fundamental programming language skill training

Lab 2 fundamental math problems

Lab 3 searching problems
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Lab 4 basic linked list/ stack application
Lab 5 string matching problems

Lab 6 finite state automata problems
Lab 7 basic tree properties

Lab 8 heap and its application

Lab 9 AVL-tree implementation

Lab 10 graph applications

Lab 11 BFS/DFS problems

Lab 12 BFS+DFS applications

Lab 13 SSSP and DAG applications
Lab 14 K-D tree applications

Lab 15 computational theory problems

Lab 16 course review

18. M ERHETBSEEE Textbook and Supplementary Readings

No Textbook

™

s

v

Introduction to Algorithms, Third Edition By Thomas H. Cormen, Charles E. Leiserson, Ronald L. Rivest and Clifford
Stein, MIT Press

PR PPE ASSESSMENT
19. PR TRAL I TR) SERERSTASE  HEL #IE
Type of Time % of final Penalty Notes
Assessment score
Hi#) Attendance |The whole semester |10 | I
WHEAN 0
Class
Performance
N 5 One hour per quiz 20
Quiz
BRI E Projects I | I
PR 5-6 problems per 20
Assignments assignment, 10
assignments in total
R 2 hours written exam |{20
Mid-Term Test
HIRE R 2 hours written exam ||30 || ||
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A M kS
Final Exam | I I I
HR®E 0
Final

Presentation

He (THREFE
BE BTG5
b-W)

Others (The
above may be
modified as
necessary)

it 3 GRADING SYSTEM

MA +=%&EKH] Letter Grading
OB. Z&id /| GRE/A@IL) Pass/Fail Grading

R it REVIEW AND APPROVAL
FRERECEALUTRENZRSHFEDL

This Course has been approved by the following person or committee of authority




