[image: image1.png]


[image: image2.png]


[image: image1.png]                                                                                                                                   




COURSE DESCRIPTION FORM

INSTITUTION               Department of Computer Science & IT, University Of Sargodha
MSCS, 1st Regular
PROGRAM (S) TO BE EVALUATED  

Course Description 

(Fill out the following table for each course in your computer science curriculum. A filled-out form should not be more than 2-3 pages.)

	Course Code
	CS-5143

	Course Title
	Advanced Analysis of Algorithms

	Credit Hours
	3 CR

	Prerequisites by Course(s) and Topics
	None

	Assessment Instruments with Weights (homework, quizzes, midterms, final, programming assignments, lab work, etc.)
	Quizzes: 10 %, Homework: 10%
Midterm: 20%, Final Term: 40 %
Term Paper: 20%

	Course Coordinator
	Dr. Qaiser Abbas

	URL (if any)
	www.clsp.org/qabbas

	Current Catalog Description
	Not Available as per curriculum

	Textbook (or Laboratory Manual for Laboratory Courses)
	Introduction to Algorithms by Thomas H. Cormen, Charles E. Leiserson, Ronald L. Rivest and Clifford Stein, The MIT Press; 3rd Edition (2009). ISBN-10: 0262033844.

	Reference Material
	Analysis of Algorithms: An active learning approach by Jeffrey J. McConnell, Jones & Bartlett Pub; 2nd Edition (November 2, 2007). ISBN-10: 0763707821. 

Approximation Algorithms by Vijay V. Vazirani, Springer (December 1, 2010). ISBN- 10: 3642084699.

Algorithms and Theory of Computation Handbook, Second Edition, Volume 2: Special Topics and Techniques, Chapman and Hall/CRC; 2nd Edition (November 20, 2009). ISBN-10: 1584888202.

Macchiaroli, R., & Mole, S. (1996, November). Modelling the input sequencing problem for assembly facilities. In Emerging Technologies and Factory Automation, 1996. EFTA'96. Proceedings., 1996 IEEE Conference on (Vol. 1, pp. 233-237). IEEE.

Guochun, T., & Foulds, L. R. (1998). Single machine scheduling with controllable processing times and compression costs (Part I: equal times and costs). Applied Mathematics-A Journal of Chinese Universities, 13(4), 417-426.

Woodruff, D. L., & Spearman, M. L. (1992). Sequencing and batching for two classes of jobs with deadlines and setup times. Production and Operations Management, 1(1), 87-102.

Sunday, D. M. (1990). A very fast substring search algorithm. Communications of the ACM, 33(8), 132-142.

Horspool, R. N. (1980). Practical fast searching in strings. Software: Practice and Experience, 10(6), 501-506.

Kim, S. (1999). A new string-pattern matching algorithm using partitioning and hashing efficiently. Journal of Experimental Algorithmics (JEA), 4, 2.

Additional reference material may be provided in the duration of the course.

	Course Goals
	This is an advanced course in design and analysis of algorithms covering topics typically not covered in undergraduate algorithms. In this course the students will learn how to: (i) Design and implement “new” algorithms in the real world. (ii) Map problems to algorithmic problems. (iii) Read and understand algorithms published in journals. (iv) Develop writing skills to present their own algorithms (v) Collaborate and work together with other people to design new algorithms.

	Topics Covered in the Course, with Number of Lectures on Each Topic (assume 15-week instruction and one-hour lectures)
	1. Dynamic Programming:  Matrix-Chain Multiplication, Elements of Dynamic Programming, Longest Common Subsequence, Optimal Binary Search Trees. [TB1: Ch. 15] 

2. Greedy Algorithms: An Activity-Selection Problem, Elements of the Greedy Strategy, Huffman Codes, Matroids and Greedy Methods, A Task-Scheduling Problem as A Matroid. [TB1: Ch. 16] 

3. Amortized Analysis: Aggregate Analysis, The Accounting Method, The Potential Method, Dynamic Tables. [TB1: Ch. 17] 

4. Fibonacci Heaps: Structure Of Fibonacci Heaps, Mergeable-Heap Operations, Decreasing a Key and Deleting a Node,  Bounding the Maximum Degree. [TB1: Ch. 19] 

5. Van Emde Boas Trees: Preliminary Approaches,  A Recursive Structure,  The Van Emde Boas Tree. [TB1: Ch. 20] 

6. Single-Source Shortest Paths: The Bellman-Ford Algorithm, Single-Source Shortest Paths In Directed Acyclic Graphs,  Dijkstra‟s Algorithm,  Difference Constraints and Shortest Paths, Proofs of Shortest-Paths Properties. [TB1: Ch. 24] 

7. All-Pairs Shortest Paths: Shortest Paths and Matrix Multiplication, The Floyd-Warshall Algorithm, Johnson‟s Algorithm for Sparse Graphs. [TB1: Ch. 25]  

8. Maximum Flow: Flow Networks, The Ford-Fulkerson Method, Maximum Bipartite Matching,  Push-Relabel Algorithms,  The Relabel-To-Front Algorithm. [TB1: Ch. 26] 

9. Multithreaded Algorithms: The Basics Of Dynamic Multithreading, Multithreaded Matrix Multiplication, Multithreaded Merge Sort. [TB1: Ch. 27] 

10. String Matching: The Naive String-Matching Algorithm, The Rabin-Karp Algorithm, String Matching With Finite Automata, The Knuth-Morris-Pratt Algorithm. [TB1: Ch. 32] 

11. Approximation Algorithms: The Vertex-Cover Problem, The Traveling-Salesman Problem, The Set-Covering Problem,  Randomization And Linear Programming,  The Subset-Sum Problem. [TB1: Ch. 35] 

12. Parallel Algorithms: Parallelism, The PRAM Model,   Simple Parallel Operations, Parallel Searching, Parallel Sorting, Parallel Numerical Algorithms, Parallel Graph Algorithms. [TB2: Ch. 9]

	Lecture and Attendance Policy
	Most sessions will be the combination of lectures and discussions.

Students are expected to attend no less than 95% of the classes, be ready to begin the class on time and not leave before the designated time. Students are also expected to come prepared by going through the material to be discussed in each class beforehand and participate in class discussions.

	Programming Assignments Done in the Course
	Can be given during the course. 

	Class Time Spent on (in credit hours)
	Theory
	Problem Analysis
	Solution Design
	Social and Ethical Issues

	
	24 Hrs
	12 Hrs
	12 hrs 
	Not Applicable

	Term Paper
	For the term paper, students should follow IEEE or ACM transaction formats. For example, your paper should have abstract, introduction, actual work, conclusion, future work, and references. The details can be seen from either of the above-mentioned journals.

NOTE:

1. For the term paper students are required to work in a group of two or three.

2. Proposal for Paper should include topic, idea (one paragraph), objective (why you want to study the area – one paragraph) and references. Papers without references, or material used without quoting references may be treated as plagiarism with serious consequences.

	General Instructions
	All deliverables are expected 100% on time. If the deliverable is not submitted on due date, there will be a penalty of 20%. It will not be accepted once the deliverable has been returned / discussed in class. Please discuss any issues in a timely manner – no consideration will be given at the end of the course.


       Instructor Name ________________Dr. Qaiser Abbas____________

Instructor Signature ____________________________

                           Date ____________________________
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