Topics in Scientific Computing, CSE 5810 (also, CSE 4510)
Spring 2013
Everybody: must read chapters before class
Syllabus for Spr13: 

Ch 2 Linear Alg., Ch 3 Interpolation, Ch 9 Roots of Equation, Ch 10 Optimzation, Ch 13 Spectral Analysis, and Ch 19 Inverse theory (7 chapters, ~15 weeks, ~8 students)
(When available, use Numerical Recip.’s code, discuss alg, create input data, validate by running code – intermediate steps & output, discuss code, efficiency, etc.
Two examples expected: 1. Small and easy to show steps, & 2. Cloes-to real life to show usage: BE WARNED – finding or creating such examples takes time.

Submit updated presentations, one file per group on each chapter.) 
Presentation guidance: you are presenting mainly to your colleagues in the class – think for clarification,

Introduce the problem being addressed, then provide the basics – write the main steps of algorithm, then other coding details as per NR book. Sample hand coded examples help a lot.

Coding details: print out intermediate results, you should be ready for new inputs that someone in the class may ask for, run the hand coded example that matches, try bug situations (e.g., singular cases) to see how the code behaves, large example for testing run times, real-life example to convince how the algorithm is used,,,,

Go over the code to explain algorithmic steps, commenting code is helpful but avoid changing book’s variable names,,,
	Days (~28)
Weeks (~15)
	Agenda
	Comments

	(~15 weeks)
	
	

	Jan 7, M
	Intro to C++ & complexity theory,


	Read C++ from text: Ch1
Gauss-Jordan elimination, LU, SVD Algorithms Ch2.1-6 (may skip 2.5)

	Jan 9, W
	Ch 2 Linear Algebra:

Gauss-Jordan elimination through Ch2.2: (30min) Kim
Ch 2.4 (30 min): (LU decomposition): 

	

	Jan 14, M
	Gauss-Jordan: presentation and code;
LU decomposition and code;


	Look up Wiki for math, always!!
Very good job, indeed!!!

	Jan 16, W

(Drop without W grade: Jan 18)
	Me: Basics of Algorithm from CSE5211;
Ch 2.6 – 2.6.6 SVD: Shi & Bo,
Read and present carefully from 2.6.2!
Not everything needs to be coded, only salient algorithm(s)!

	Kim: add in slides: what is pivot, why used? Ray tracing example explain more
Jessie: on slides: LU decomposition algorithm; on demo: input a file name.txt for input data; output intermediate steps from hand coded example, solving equations;
Then, send me slides Kim & Jessie

	Jan 21, M
Holiday
	 - - -
	

	Jan 23, W: 
	Repeat/Continue SVD, and 2.7.6,

code demo (finding range, nullity, and rank of a matrix, least square solving, image transformation): Shi & Bo

	 I have SVD code


	Jan 28, M
	Jessie: Debug and demo LU again, Kim and you should be together on this
SVD demo: (1)  least squares solving, (2) a real life example, with your code

Divide and Conquer, Analysis, Strassen’s matrix multiplication: Me; 

Project discussion: I have started putting resources online: refer below
	Jessie-Kim: improved significantly, resolve the issue with LU

Bo-Shi: Interesting demo!

Suggestion: 1- Also incorporate scaling, 2-Verify your resulting transformation.

Send me updated slides.

	Jan 30, W
	Ch 3 through 3.2 (40min),

Overview of 3.3,  Interpolation: Yunefi-Hui 


	Note Ch3 is over mixed groups!


	Feb 4, M
	(5 min each)

Kim-Jessie-Mike: present your data for project – motion images;
Me: finite support spline-bases and their use, matlab code, you can generate now,,,

Bo-Shi: present your data – time-activity curves to cluster, source: use matlab to generate now, later from  Mahmoud, and possibly stock-market data;
Ch 3.3 cubic spline in detail: Yunfei-Hui

Ch 3 code demo: linear interpolation, and cubic-spline (Ch 3.3) interpolation
Go over rest of Ch 3 notes: Me


	MotionBlur: Redo with small motion: remember, it is to be  filtered with deconvolution filte, read the paper and wiki & google up
Time series- Clustering: Show input data set in class again, formalize your problem definition in mathematical terminology
Spline code: Debug and report, try with more thoughtful-input

	Feb 6, W
	(5 min each)

Hui-Yunfeii: Present definition of cross-correlation;

Valerie-Ryan-Christian: how a time-series is filtered in Fourier space;  

Ch 3.4.0- 3.5 rational & barycentric interpolation, (only present: co-efficients of fitted functions:  Mike-Christian
Go over rest of Ch 3 notes: Me
	All: let coding questions be brought up in class for everybody’s benefit
NOTE: PRESENTATION SCHEDULE ADVANCED FOR NEXT 2 CLASSES! 

Barycentric presented: Very good job!



	Feb 11, M


	Ch 3 demo on Barycentric 3.4.1: (20min) Mike-Christian
Ch 3.6 multi-dimensional interpolation,. Presentation only (20min): Hui-Yunfei 

Ch 3.7-3.7.2 RBF present: (20min) Kim-Jessie
Any project update?
Simple SVD! : me
	Mike: constructor init, little test coding?
Hui-Yunfei: update example of bicubic-spline, send me slides

Kim-Jessie: Slides…

Mike-Christian: Do not use full M-th order, 

	Feb 13, W


	NP-hardness 10min: me

Ch 3.8 Laplace: present: Mike-Valerie 


	Any project update?

Bo-Shi: received matlab code for b-spline generation; real TAC’s in a spreadsheet?
Hui-Yunfei: -nil-
Kim-Jessie-Christian (NOTE EXCHANGE OF CHRISTIAN-MIKE, OK?): collected data;
Valerie-Mike: -nil-
(each 5min)

	Feb 18, M: President’s day


	 - - - 
	

	Feb 20, W
	Ch 9 Roots of eq: 

Up to Ch9.0-2: Hui-Yunfei 
Code RBF : Kim-Jessie

Code Laplace interpolation 3.8: Mike-Valerie


	Project: report – each group

	Feb 25, M
	Code Secant and Ridder’s 9.2: Hui-Yunfei

Ch 9.4.0 present: Kim-Jessie-Christian

	Note: 3/13 onwards Project Presentation/Demo


	Feb 27, W
	Ch 9.6 - - 9.7.3 present:: Bo-Shi

Code on root finding: KJC

	

	Mar 4-9: Spring Break
	- - - 
	

	Mar 11, M
	Ch 10 Optimization

Ch 10.0-2 Bracketing: Valerie-Mike
Code 9.7.1, & 9.7.3: BoShi – on my laptop?
Code & Presentation: Spillovers
	

	Mar 13, W

(Drop with W Mar 15)
	Ch 10.3-4: Hui-Yunfei

Project presentation/demo-1: KJC group & SB group (each 15 min)
Project presentation: BoShi – done?
	

	Mar 18, M
	Code bracketing: Valerie-Mike
Project concept  presented: HY

	

	Mar 20, W


	Code Brent 10.3: Hui-Yunfei Project presentation/demo-1: HY group (15 min)

Project presentation/demo-1: VM group (15 min)

	Most projects’ statuses do not look good! Develop a schedule, & heed my suggestions.
Try in future,  Ch 10.6 present: Hui-Yunfei
HY: good job on codings!


	Mar 25, M
	Ch 10.7 – 8: present: Bo-Shi 

No code for Ch10.6 Linmin (it is embedded in Powell: SB)

Any other left-over/redone code?
Ch 13 Question: go deeper with Fourier, or jump to Wavelet Analysis?


	All projects’ significant  progress expected by now!

	Mar 27, W
	Code Ch10.7-8 Powell/CG: use our running code as much as possible, rather than developing new code for demo
Ch 13 Spectral Analysis

Ch 13.0-1: FFT convolution: VM

	If we are delayed past class time do not go home alone – for my safety!!

	Apr 1, M
	Code Ch 13 – 13.1: VM

Ch 13.2-3: Correlation, filtering: HY ;
Projects
	Run CG also on Vallerie-Mike’s inverse-quadratic function with 2 singularities, & on possibly a reconstruction problem



	Apr 3, W
	Ch 13.10.0-2:  VM
Projects
	Great job, on Wavelet intro!
Try to merge the presentation, and send me.

	Apr 8, M
	 - - me to ISBI conference - - 
	- - - 

	Apr 10, W
	- - to ISBI conf. - -
	You will meet without me!

Presenting projects!


	Apr 15, M
	Code Ch 13.2-3: HY
Code Ch 13.10.0-2: VM
	No code demo was ready!.

	Apr 16, W
	Projects 

Ch 13.10.6-8: VM 
Ch.13.10.9: SB


	

	Apr 22, M
	Code Ch13.10 Image wavelet: VM
Any code on Ch13.10.9?: SB

Projects
	

	Apr 24, W Last Class
	Projects;
Any left out code?
	

	Exam day meet:
May 1, W, 6-8pm, Harris 327.
(instead of 8:30pm-10:30pm)
	Projects: DEMO (may invite guests), submit REPORT, CODES to me
I will get some pizza!
	A sloppy work at the end of the semester will not do! Unaccomplished projects will result in I grades

	
	
	


Numerical Recipes (Third Ed., C++ version): Press, Teukolsky, Vetterling, and Flannery, Cambridge U Press, 2007
Spring 2013
Bo-Shi:  Plot clustering 1D: (1) present clustering algorithms basics, (2) present curves clustering problem – M’s approach and your proposal, (3) demo your solution
/Resources/TimeSerClustering-PatRecog2005survey.pdf

3Dcross-correlatoin over images: Hui-Yunfei
(1) Basics of 1D cross correlation and demo, (2) 3D cross-correlation demo with two images, (3) with Andrew’s PET data using 3D-sincor vector

Fourier and Wavelet denoising of (motion blurred) image 2D: Valerie - Mike
(0) you may also create a motion blur data for denoising, (1) 1D FFT and Wavelet theory and demo spectrum, (2) 1D denoising, (3) 2D image denoising 
Blind-deconvolution for motion detection and deblurring 2D: Kim-Jessie-Christian 
13Spr/papers/BlindDecon-fish95.pdf , 
(1) Obtain at least 3 shots: before movement, movement-blurred, and after movement,

And show, (2) present blind-deconvolution paper in class, (3) deblurring demo

