Analysis of Algorithms

CSE 5211, Fall 2015
Instructor: Debasis Mitra, Ph.D.

Office: Harris 325   E-mail: dmitra ‘at’ cs.fit. edu
Class Home Page: http://www.cs.fit.edu/~dmitra/Algorithms/  

Class Room: Olin LS 130, Class Time: MW 8-9:15pm      Office Hours: T/Th 1-3 pm 
Tentative Grading plan: Mid Term 1: 17%, Home Work 1: 2%, Mid Term 2: 23%, Mid Term 3: 23%, Programming: 5%, Final: 30%
Detail plan for CSE 5211, Fall 2015:

	Date
	Activities  performed last offering / Tentative plan for this semester
	Comments

	Aug 17, M
	Introduction.

Pre-quiz.

 #arcs on complete graph: Inductive pf.
	Suggestion: Code Fibonacci Series recursive & iterative algorithms; and time against input sizes

	Aug 19, W
	Four Max-sub-sum algorithms,

Recurrence Eq, Master’s theorem 

Divide & conquer: Merge Sort;

Quick Sort
	

	Aug 24, M
	D&Q: Quick-sort analysis, comparison-based sort, count-sort.

Integer-multiplication, Matrix Multiplication - Strassen Alg
	

	Aug 26, W
(Drop w/o W grade, Aug 28)
	Quiz on Qsort: 
(a) inversions [1 (6) 5 4 3 {2 }p:4]; (b) after quickpartition; (c) draw Mergesort recurrence tree
(10 minutes)

Dynamic Programming: 0-1Knapsack 
	You should study after every class/week, the syllabus accumulates fast before you know!

	Aug 31, M
	DP Matrix chain multiplication 


	

	Sep 3, W
	DP: Optimal Binary-tree organization  


	

	(Sep 7 M, Labor day)
	- - - - 
	

	Sep 9, W
	 Quiz-1 on basics, D&C  and DP
	

	Sep 14, M
	DP: Optimal Binary-tree organization,
Quiz= Complete the table and show a tree per your computation
http://media.fit.edu/load.php?fn=Dr.MitraClassLecture9-14-15
[Undergraduate GPU Project assigned]
	My talk, this Friday, 12 noon, Olin Engg 117

	Sep 16, W
	Backtracking: basics, 0-1KS, Bounding fn 
Bounding Function: animation for 0-1KS algorithm;

Game search – basics,  Quiz-1 discussion. 
	Grades are up.

Quiz-1 returned.

	Sep 21, M
	Min-max search, Alpha-beta pruning.

Turnpike reconstruction

Greedy Algorithm: Multi-processor Aggregate-FT and Last-FT
	

	Sep 23, W
	Huffman encoding , complexity of Huffman
Rational-KS 
Graph Alg: Basics, 

Graph Alg: Intro to topological sort Topological-sort,
Q-based topo-sort 
	

	Sep 28, M
	Djikstra’s algorithm, proof,
Any one interested in learning Apache SPARK? Contact me.
http://spark.apache.org/
	

	Sep 30, W
	Exam discussion

Q-Djikstra Algorithm,

Floyd-Warshall (repeat)

Critical Path finding
	

	Oct 5, M
	Quiz-2 on DP, Greedy, Backtracking, and Graph Algorithms
	

	Oct 7, W
	Max-flow Ford-Fulkerson Algorithm,

Min-spanning tree: Prim, Kruskal 

	

	(Fall Break Oct 12)
	- - - - 
	

	Oct 14, W
	Depth First Search: Articulation point 

Strong-connected component
	

	Oct 19, M

	Quiz-2 discussion, and papers return – any issue may be raised by this week with Haoran Chang TR1-3pm
NP-hardness: basics, 

	

	Oct 21, W

(Drop with ‘W’, Oct 23)
	SAT, proof 3SAT is NP-C 

	Spreadsheet updated

	Oct 26, M
	proof 3SAT is NP-C 
Complexity FAQ,

What to do with NP-C problems 
	DP and Memoisation algo on Quiz2-key are updated

	Oct 28, W
	Linear Programming Ch 29


	

	Nov 2, M
	LP continued
	

	Nov 4, W
	More graph problems: Euler ckt, etc…
	

	Nov 9, M
	Quiz-3 on Graph Alg, Complexity theory, and LP 


	Open book, but nothing else.

Download text/my class notes and turn off the Internet – we will check!



	Nov 11, W Veteran’s Day
	· - - - 
	

	Nov 16, M
	FFT Ch 30
	

	Nov 18, W
	FFT continued
	

	Nov 23, M
	Revised AP, and SCC graph algorithms
	Quiz 3, key and gradesheet are online.

	 Nov25-Nov29 Thanksgiving 
	- - - - 

	Happy Holidays!

	Nov 30, M
	Revision of backtracking
	

	Dec 2, W


	Dynamic Programming: Traveling salesperson DP algorithm.

NOTE: I was wrong in saying that you can use Djikstra here. Shortest Hamiltonian Path needs to cover all nodes, but the problem for Djikstra does not have that restriction!
Final Exam discussion
	Spreadsheet with formula.

If the class was so easy that many students did not need to attend, then the questions need to reflect the strength of the students!!

Last office hours: Dec 8, R, 1-3pm

	Dec 9, W, 

 8:30-10:30pm

	Final exam

Excluded: sorting algorithms (but d&q is in), linear programming, and greedy algorithms.
Schedule: http://www.fit.edu/registrar/finals.php
· COME 10 MINUTES EARLY FOR ASSIGNING SEATS

· A list of students below who will move to different room.

· LEAVE THE FRONT ROW EMPTY FOR OUR USE
(To those who makes A in this course: If you want to explore doing a thesis/dissertation with me may like to consider taking a CSE5801/Spl. Topic course Fall16 with me on Scientific Computing. We will study and code some numerical algorithms from the Numerical Recipe’s book (http://numerical.recipes/aboutNR3book.html) in the course. You must communicate with me before registering for it. I can take max 5 students.
	Unless covered in class, it is not in the syllabus. E.g. Online bin-packing is not in the syllabus. Everything covered in class is in the syllabus. Attendance may be looked into in final grading. 

FINAL EXAM WILL BE CLOSED BOOK, 

although the questions will be of similar nature as before. Students should bring their own  papers for rough works. 
Use of calculator is ok. 

Make sure your name & id are on answer papers, 

I had no-name papers in the past tests!


Students’ feedback on a survey (no relation to the syllabus):
	Skip this topic:
	Topics Covered Fall 2015:

	Very useful topic/ enjoyed a lot::
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	Max-sub sequence sum 4 algorithms

Divide & Conquer: Merge sort

Quick sort

Decision theoretic bound for comparison-based sort

Bucket sort

Master’s theorem

Integer multiplication

Strassen algorithm for matrix multiplication

Dynamic Programming: Fibonacci series

0-1 Knapsack problem

Matrix-chain multiplication

Binary-search tree organization

Approximate string search

Greedy algorithm: Rational knapsack problem

Shortest job first scheduling

Multi-processor Aggregate time

Multi-processor Last Finish time

Backtracking: binary string print

0-1 Knapsack

Pruning with weight

Branch and bound with greedy RKS

Bounding function properties

Turnpike reconstruction algorithm

Adversarial min-max search

Alpha-beta pruning

Graph algorithms: Topological sort

Q-based

Single-source shortest path length

Q-based

Djikstra’s single-source shortest path weight

Proof

Negative weight

Q-based Djikstra

Floyd-Warshall all-pairs shortest path weight

Complexity Theory: Decision problems

P-class

Non-deterministic P-class

Polynomial transformation

Cook’s theorem and NP-hard problems, NP-complete

Complexity hierarchy

Complexity theory FAQ

SAT problem

SAT to 3-SAT reduction
Linear programming

Standard forms

Geometrical interpretation with Simplex

Simplex algorithm with Pivot operations

Duality, and proof idea of simplex algorithm

Graduate course: Fast Fourier Transform

Connection to signal processing

Polynomial multiplication

Coefficient representation, and coordinate representation of polynomials

Discrete Fourier Transform – evaluating at complex roots of 1

Divide and conquer Fast Fourier Transform for evaluating a polynomial at all roots simultaneously

Butterfly network and iterative FFT
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If you see your name in this list you should write exam in Room Life Science-129
	1. Nagendraprasad, Shruthi Gori 

	2. Raghuprakash, Rajath 

	3. Patel, Dhruv A. 

	4. Thawal, Rahul A. 

	5. Pedaballi, Dyuthi 

	6. Krishnamurthy, Sushma 

	7. Sundar, Akhil 

	8. Tandel, Helvi B. 

	9. Li, Dongning 

	10. Mandalur Jyothiprakash, Preetesh 

	11. Vasupalli, Bhaskar 

	12. Bandari, Aakash 

	13. Katti, Akshay 



	14. Razm Jou, Amir 

15. Lee, Chia-Che
16. Ye, Mengjin
17. Bhavsar, Apurv U.



