Scientific Computing
CSE 5400/4510, Spring 2017
Instructor: Debasis Mitra, Ph.D.

Office: Harris 325   E-mail: dmitra ‘at’ cs.fit. edu
Class Home Page: http://www.cs.fit.edu/~dmitra/ArtInt/
Class Room: CRF 401      Class Time: TR 6:30-7:45 pm      Office Hours: MW 12:30-2:30 pm (or by appointment)
Tentative Grading plan: Theory presentations: 30%, Coding: 30%, Project: 40%

Detail activities on Spring 2017:
≤ 29 days
	Date
	Agenda
	

	Jan 10, T
	Intro to C++ & complexity theory:


	Form two persons’ groups, for presentations and project.
Assignment for all: Read Ch 1 on C++

	Jan 12, R

(Jan 16, M – MLK day)
	Ch 2 Linear Algebra: 
Gauss-Jordan elimination, up to Ch2.2: Jonathan
(Cormen book is a good source)
	Ch 2-Linear Algebra

	Jan 17, T
	LU decomposition algorithm presentation (Cormen book is good source also): Jonathan & Gengbo 

Not everything from the book need to be coded, only salient algorithm(s)!
	

	Jan 19, R
(Drop w/o W grade, Jan 20)
	LU decomposition code Jonathan & Gengbo

SVD basics, and 2.7.6, (finding range, nullity, and rank of a matrix, PCA with SVD): 

Read and present carefully also from 2.6.2: Amoree & Sailee
	LU code did not work, should try later

	Jan 24, T


	Choleski and QR decompositions, Algorithm: Mehdi
SVD demo with your code: (1)  least squares solving, (2) a real life example (image processing?)
	

	Jan 26, R
	Sparse matrices: diagonal matrices, indexing, conjugate gradient, Vandermonde (not about sparse): Gengbo-Jonthan
QR coding: Mehdi

Code conjugate gradient code repeated: G-J
	

	Jan 31, T
	-break day-
	Projects:
Quantum computing: Mehdi

NNMF: Amoree-Sailee

Dictionary learning: Gengbo-Jonathan

See below after this table

	Feb 2, R
	Interpolation - Ch 3 through 3.2: Amoree-Sailee

QR and Choleski codes repeat: Mehdi
	Ch 3-Interpolation 

Project thoughts
I MAY GIVE QUIZ ON THE PRESENTATION/CODE TOPIC OF THE DAY, IN ANY CLASS!

	Feb 7, T
	Ch 3.3 cubic spline in detail (what is the difference between spline and polynomial interpolations?): Amoree-Sailee, again
Ch 3.4 Rational and Barycentric interpolation: G-J

Generate a b-spline given anchor points, show in the next class: G-J
Ch 3.2 Polynomial and Cubic-spline interpolation  code demo: Amoree-Sailee
	SUBMISSION: SUBMIT YOUR (POSSIBLY UPDATED) PRESENTATION BEFORE THE CODE-CLASS

A-S: did you find any cosmology/astrophysics application of NNMF?
All: What are the two essential differences between polynomial interpolation and spline interpolation?



	Feb 9, R
	Projects discussion: I want to know what you have looked at so far
Ch 3.4 Rational & Barycentric codes:  G-J
Can you find an animated visualization of a pole? G-J/Any one
	

	Feb 14, T
	Ch 3.4 Rational & Barycentric codes:  G-J

Ch 3.5 and 3.6 The difference of interpolation and modeling;

Multi-dimensional interpolation, Bicubic spline, both: Mehdi
	I MUST RECEIVE YOUR PRESENTATIONS ON INTERPOLATION
G-J: Also, send me your Matlab code on spline generator

Quantum computing text: Quantum computing for computer scientists: Yanofski Mannucci

	Feb 16, R

(Feb 20, M, President’s day)
	Ch 3.7 Radial basis, Shepherd, Kriging interpolation: G-J
Code 3.6 only Bi-cubic: Mehdi
	Mehdi: update slides and present
G-J: any update on understanding of rational-Barycentric codes?

	Feb 21, T
	 - - - 
	

	Feb 23, R
	Ch 3.8 Laplace interpolation: Amoree-Sailee
Code Ch 3.7 Radial basis and Kriging: G-J
	

	Feb 28, T
	Project progress presentation, Deliverable 1
WE NEED THIS FOR CH10: Present FROM Ch-9 Root finding: 
Ch 9.1 through 9.3 bracketing: G-J
	

	Mar 2, R
	Project discussion continues

My talk
	

	Mar 6-10

Spring Break
	- - - 
	

	Mar 14, T

	Ch 10.1-3 1D search: Mehdi
Ch 10.4 1D with 1st derivative, Ch 10.6-8: Multi-dimensional search: G-J
	Ch 10- Optimization

	Mar 16, R

(Drop with ‘W’ grade, Mar 17)
	Gradient search, and Repeat Ch 10.4 1D with 1st derivative, Ch 10.6-8: Multi-dimensional search: G-J
OR,
Ch 10.9 Quasi-Newton: Amoree-Sailee
Code 1D search: Mehdi
	Most likely next chapter: FFT & Spectral Analysis

	Mar 21, T


	Code Ch 10.8 Conjugate-gradient: G-J

Code Quasi-Newton: A-S
	

	Mar 23, R


	Simplex
Project presentation

	

	Mar 28, T
	
	

	Mar 30, R
	Continued Project presentation
	

	Apr 4, T
	Ch 10.10 Linear Programming (check on Algorithms book of Cormen et al.): Amoree-Sailee
	

	Apr 6, R 
	Ch 10 Simplex algorithm

(check on Algorithms book of Cormen et al.): Amoree-Sailee
Simplex-code: A-S
	

	Apr 11, T
	Ch 10: Interior-Point: G-J

	

	Apr 13, R
	Ch 13.10 through 13.10.4,  Wavelet: present: G-J (sorry, again this is important for Gengbo!)
Possible intro to DFT: I will try

Any progress on project?
	Ch13-Spectral Analysis
Please check with your professors in PSS if they can attend your talks on 5/5/F 10-11am (3 groups each 20min) if you are ok with this timings.
Sailee: we have misunderstanding? I wanted presentations in day time.



	Apr 18, T
	Ch 13.10.7, 8, 9 compression & linear systems, present: Mehdi
Wavelet: code: G-J

ScCompNamedGradesAlgSpr17.xls
Project??
	

	Apr 20, R

	Ch13.9 FFT code:   A-S

Code Ch 13.10.7-9: Mehdi

Project Presentation (20-30 min each group)
	

	Apr 25, T

(Last class)

	Project Presentation continued
	

	May 5, F 

 11am-12:30pm

	Project report (group) due, combine your term paper (individual) summarizing all the algorithms in the course (very briefly on each algorithm/sub-topic)
	


PROJECT / SELF-STUDY:

Dictionary learning: G-J
Non-negative matrix factorization: A-S
Quantum computing: M
0. What are the questions you would like to raise and answer for yourselves

1. Basics presentation
2. Review on usage in imaging, presentation
2.5. A report: format to be decided later

3. Any downloaded code and demo, presentation
