Design and Analysis of Algorithms
Syllabus
 

Instructor:
Dr. Huaming Zhang
Email: 

zhanghuaming@gmail.com
Objectives and Goals:
 
The objective of this course is to introduce the students to the fundamental concepts of algorithms, their design and analysis. Upon completion, students should be able to: understand basic terminology; apply mathematical techniques, such as asymptotic notation and recurrences to analyze algorithms; use common algorithm design techniques, such as divide and conquer, greedy algorithm, dynamic programming; understand some advanced data structures such as heap; master advanced graph algorithms and basic concepts in computational complexity. Some additional topics might also be discussed.   

 
Prerequisites
 
N.A.
 
Reference books (ppt slides will be provided)
Thomas H. Cormen, et al., Introducation to Algorithms, 3rd edition, The MIT Press, McGraw Hill book company, ISBN: 978-0-262-03384-8

 
Tentative Course Outline
 
	Title
	Reading Chapters
	Lectures

	Introduction to Algorithms
	Chap 1
	1

	Pseudo-code and Sequential algorithms
	
	2

	Recursive algorithms
	
	3

	Correctness proof technique
	Chap 2
	4

	Analysis techniques of sequential

 and recursive algorithms
	
	5

	Growth of functions
	Chap 3
	6

	Recursion tree method
	
	7

	
	
	

	Divide and conquer fundamentals (1)
	Chap 4.1-4.5
	8

	Divide and conquer fundamentals (2)
	
	9

	Sorting algorithms & Heap sort
	Chap 6
	10

	QuickSort
	Chap 7
	11

	Closest pairs
	Chap 33.4
	12

	Sorting in linear time
	Chap 8
	13

	Medians and order statistics
	Chap 9
	14

	
	
	

	Dynamic programming 1
	Chap 15
	15

	Dynamic programming 2
	
	16

	Dynamic programming 3
	
	17

	Dynamic programming 4
	
	18

	Dynamic programming 5
	
	19

	Dynamic programming 6
	
	20

	
	
	

	Greedy algorithm 1
	Chap 16
	21

	Greedy algorithm 2
	
	22

	Elementary Graph algorithms: BFS
	Chap 22
	23

	Elementary Graph algorithms: DFS
	
	24

	Elementary Graph algorithms: Applications of BFS and DFS 
	
	25

	Minimum Spanning trees
	Chap 23
	26

	Minimum Spanning trees
	
	27

	Single-source shortest paths
	Chap 24
	28

	All-pairs shortest paths
	Chap 25
	29

	
	
	

	NP-completeness
	        Chap 34
	           30

	NP-completeness
	
	           31

	NP-completeness 
	
	           32


 

Depending on the acceptability, topics, orders and time span of the lectures may be changed accordingly.  However, the key analysis techniques, the key design techniques: divide and conquer, greedy and dynamic programming and the elementary graph algorithms will be covered.  

授课对象: 应用数学专业, 光科专业研究生; 信息与计算科学专业三年级本科生.

