Analysis of Algorithms

CSE 5210, Fall 2013
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/

Office Hours: T/Th 1-3 pm 
Detail plan for CSE 5210, Fall 2013:

	Date
	Activities Planned
	Comments

	Aug 19, M
	Introduction.
2. Max-sub-sum alg 

3. #arcs on complete graph: Inductive pf.


	Suggestion: code Fibonacci series 2 algorithms, and time against input sizes

	Aug 21, W
	Divide & conquer: Insertion sort, Shell sort, Heap Sort, Merge Sort, Quick Sort, Quick sort-cases, QuickSelect : Sorting class note pg1-19
Recurrence Eq: AlgType- slide22
	

	Aug 26, M
	Comparison sort’s omega, count-sort: Sorting-20-22
D&Q: Matrix Mult, Strassen Alg: AlgType-23-26
DFT: basics
	

	Aug 28, M
(Drop w/o W grade, Aug 30)
	D&Q:  Recursive FFT & DFT

	Prog. Asnmt 1 (2 in a group): code DFT algorithm for polynomial multiplications: hard copy submit on Sep 16 M, in class

	(Sep 2 M, Labor day)
	- - - - 


	

	Sep 4, W
	Quiz 1– OPEN BOOK, 40 min, syllabus – up to this point
	

	Sep 9, M
	Backtracking: basics, 0-1KS, Bounding fn
	Returned Qz-1

	Sep 11, W
	Backtracking: Turnpike reconstruction problem 
DP 0-1KS
	

	Sep 16, M
	 DP Matrix chain mult 
	

	Sep 18, W
	Greedy: Rational-KS,  Multi-processor Last-FT, Huffman encoding , complexity of Huffman


	

	Sep 23, M
	Graph Alg: Basics, 

Topological sort, Q-based topo-sort
	

	Sep 25, W
	Quiz 2 – 40 min, Basics, Backtracking, Greedy algorithms and Dynamic Prog.
	Program-1 submission delayed to next class

	Sep 30, M
	Djikstra’s algorithm & proof,
All-pairs shortest path: Floyd-Warshall Algorithm 
Graph Alg: Network flow
	Due Prog. 1: Submit hard copy of the code, and some sample runs’ screen shots

	Oct 2, W
	Program-1: demo in class – source code, demo run
	

	Oct 7, M
	DFS, Strong connected component
Presentations may continue
	

	Oct 9, W
	Presentations may continue
	

	(Fall Break Oct 14-15)
	- - - -
	

	Oct 16, W
	Work on your GPU project
	Programming Project-2: a weighted moving-window average (cross-correlation/convolution operation) on a time series, parallelized by using GPU.
Input: a time series T of length n, a smaller time-series W of length m (m<<n);

Output : Resulting time series of length  approximately (n-2m), 

Rn = Σn Tn Wm 

Presentation, demo, code and report will be due around Thanksgiving

Presentation starts: Nov 13
Report due: Nov 20

	Oct 21, M

	Quiz-3: including Floyd-Warshall alg, Backtracking, Graph Alg, & basics
	

	Oct 23, W
	NP-hardness basics, SAT
	

	Oct 28, M
	NP-hardness: proof 3SAT is NP-C;

What to do with NP-C problems;

Complexity theory: FAQ
	

	Oct 30, W
(Drop with ‘W’, Oct 25)
	GPU Project discussion 

Linear Programming: intro
	

	Nov 4, M
	Quiz 2 papers return and discussion 
Linear Programming 
	

	Nov 6, W
	Discussed our research
Tutorials on SCC, and Complexity
	

	Nov 11, M

Veterans Day
	- - - - 
	

	Nov 13, W
	Project presentation:  Moving window weighted average with GPU-Parallelization: demo 
	Presentation: describe your algorithm briefly, give a demo, compare with CPU version, show code, who-did-what, any insights/experience?

Freeze code today, unless I permit you!

	Nov 18, M
	Presentations/ Demo: Proj-2
Check spreadsheet for your grades, now!
	

	Nov 20, W
	Presentations/ Demo: Proj-2
	Project-2 report due– write a small report - provide/discuss: (1) your code; (2) your serial algorithm; then, (3) parallelized algorithm for shared memory; (4) description of your GPU architecture – you should know it – a snapshot output is better; (5) coding issues with this GPU configuration within your code; (6) complexity analysis; (7) comparison of actual timing with CPU based sequential implementation – against input sizes, etc.; (8) who-did-what.

	Nov 25, M
	
	Submit all your project presentations (not demo) by e-mail.

	 Nov27-Dec1 Thanksgiving 
	- - - - 

	

	Dec 2, M

	
	

	Dec 4, W
(Last day)
	Fourier Transformation using FFT

Final Exam discussion


	

	Dec 11, W, 

 6-8pm

	
	


Project-1: Doing DFT by Recursive-FFT, and using that to multiply 2 polynomials

DFT 4x^2 -1;  Mult that with: x^2 +x +1  (Resulting to 4x^4 +4x^3 +3x^2 –x -1)
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