Scientific Computing
CSE 5400-02/4510-04, Fall 2021
Instructor: Debasis Mitra, Ph.D.

Office: OEC 350   E-mail: dmitra ‘at’ cs.fit. edu
Class Home Page: http://www.cs.fit.edu/~dmitra/SciComp/
Class Room: OEC 137      Class Time: TR 2 – 3:15 pm   
Zoom: https://fit.zoom.us/j/95969922335
Office Hours: MW 2-4 pm on zoom (or by appointment)

Text: "Numerical Recipes 3rd Edition: The Art of Scientific Computing," by William H. Press, Saul A. Teukolsky, William T. Vetterling, and Brian P. Flannery, Cambridge University Press, ISBN 0-521-75033-4.
Tentative Grading plan: Theory presentations & quizzes: 30%, Coding: 30%, Project: 40%

Another fine-print from the University: “As you know, the university is preparing for a return to campus with "mask-to-mask' learning, and we have put into place significant safety precautions to keep our students, faculty, and campus safe. We are expecting students to return to campus. We do not have a student-selected remote access option for this fall. If, however, you would like to make such a request, please do so through our university portal, located here:https://admissions.fit.edu/register/remote_Fall21”
Meetings ≤ 29 days
Last offerings map (aligned with dates from this semester). This will be continuously updated through the semester.
	
	
	

	Aug 24 T
	Syllabus discussion, 

get-to-know, 

“Text” book, 

Class-page & this-table, 

topics-from-previous-years’-tables, 

Presentations+Projects,

Grading
Read Ch-1
	Assignment: Multiply two matrices. Any language.
Presentation: randomly selected 

	Aug 26 R
	Note Zoom link above
I lectured: Algorithm Types
https://fit.zoom.us/rec/share/zh8tZYqKsz653-Xatpx1yS_8Q0DKShG4aU_TfQLY4F-weLejKxxnk4pO0_Y9d6N6.QYmF3sc7jjeJ4oD2 Passcode: 7Hwt=*ym
	One presents but everybody reads. There may be a quiz after each class on canvas on topic-of-the day.

	Aug 31 T
	I lecture: Algorithm Complexity-lite
Benjamin:  Gauss-Jordan elimination from Ch-2.0-2.1.2, 2.2-2

The book often does not tell you, what are input/output and what is the purpose of the algorithm. Pay special attention to that.
	Assignment: Code Fibonacci series, recursive and iterative

	Sep 2 R
	Benjamin:  GJ-coding
Fibonacci coding: random person
Xinjie: LU decomposition Ch2.3-.3.3 presentation
	Quiz on GaussJordan on Canvas 



	Sep 7 T
	Jonathan: Band-diagonal systems
Xinjie: LU-coding 


	Quiz on LU-1 on Canvas, due tonight


	Sep 9 R
	Jonathan: code on both the diagonal systems
Projects status discussion
	Quiz on LU-2 on Canvas, due after weekend


	Sep 14 T
	Christopher: Cholesky and QR decompositions  2.9.0-2.10.0
Remnant codes
	Benjamin & Xinjie: send your updated slides and codes (zip together, by e-mail)



	Sep 16 R
	Project-1 presentation (show OpenCV working, groupwise) no limit on time

	

	Sep 21 T
	Christopher: codes on Cholesky and QR decompositions  2.9.0-2.10.0
Connor (& Christopher): Null-space, rank, etc. of matrix properties, Singular Value Decomposition  2.6.0-2.6.7
	Quiz on Cholesky+QR

	Sep 23 R
	 Christopher (& Connor): SVD code: matrix-inverse, eq solving, least-square solution, etc. for over-, under-determined cases and square matrix with full- and low-rank matrices
Jonathan: Interpolation 3.0-3.1.1

	 Project-1 submission (error plots, by parameters you used)

	Sep 28 T
	Blake (& Chris): Image filtering, or some real-life application with SVD code?

Jonathan: Interpolation code
	Quiz on SVD

	Sep 30 R
	Blake: Linear interpolation 3.1.2, Polynomial interpolation 3.2
Jonathan: Lagrange poly interpolation code


	

	Oct 5 T
	Blake: Linear-Poly interp code

Project-2 Status discussion (demo with sample data for the arithmetic series)

	My presentation at the CS seminar 10/15/F/12pm: A Medical Imaging Project: ENHANCEMENT OF CLINICAL ACCESSIBILITY WITH REDUCTION OF SCAN TIME IN DYNAMIC NUCLEAR CARDIAC IMAGING



	Oct 7 R
	Daniel: Cubic spline interpolation 3.3, Rational interpolation with poles 3.4.0

	

	Oct  12 T

(Oct 11-12 Fall break)
	- - - 
	

	Oct 14, R
	Daniel: code

Grad project status discussion


	Ug proj1 reports need clarifications

	Oct 19, T
	Benjamin: Barycentric interpolation with poles 3.4.1, coefficients 3.5.0
Xinjie :Interpolation with scattered data 3.7.0, Radial basis func 3.7.1
I touched basics of SISD, SIMD, MISD, MIMD
	

	Oct 21 R
	Xinjie: Repeat presentation and demo code
Benjamin: code

Any unfinished code?
	

	Oct 26 T
	Jonathan: Optimization. Ch10-10.1 line search
Project Status discussion Grad & UG
VK joins to discuss her results


	If you do not see your presentation linked from my class page, then send it/them to me.

	Oct 28 R


	Jonathan: no code needed
10.2-3, Golden section-search, Brent’s method: Connor
10.4: Blake
	My presentation at the Biomed seminar Crawford-404  10/29/F/12pm: same talk as in CS, but possibly a little physics-heavy

	Nov 2 T
	10.6-7 Powell: Blake

Connor: code
	

	Nov 4 R
	Blake: Code
10.8 Conjugate Gradient: Daniel
	

	Nov 9 T
	Daniel code
Project updates
	

	Nov 11 R: Veterans day
	---
	

	Nov 16 T
	All Projects Final Presentations


	

	Nov 18 R
	PRIMES on wiki: https://en.wikipedia.org/wiki/Primality_test
Powell & CG unfinished part.


	UG: Submit the project report by group, before the break.
The structure of network, parameters, pseudo-codes, training details, etc., and sample results, with a little discussion (for now)

Grad: Organize your results into a report.

I’ll may you to update the report and submit codes later again.

	Nov 23 T

(Nov 24-26 Thanksgiving)
	Me on LP.

Root finding  Ch 9.0-1 Bisection: Xinjie

UG project wind up before the break, report submission after the break
	Final Report on Projects

	Nov 30 T

	9.2-3 Secant-FP-Ridders, Brent:  Benjamin
9.4 : Chris
	Project reports may be due on Canvas around this time

	Dec 2 T
	Benjamin and Chris: code
9.5.0-4: Daniel
	

	Dec 4 R
	Daniel Code, send me the presentation/code package


	Chris, send me your root-finding presentation/code package
Chris-Jonathan updated project-report

	Dec 9 T

(Dec 10 Last class)
	9.6: Blake 9.6: Blake 

Blake code

	

	
	Updated for Fall 2021 up to above
	Please do the instructor review

	Dec 15 Exam time: 3:30-5:30pm
	Let’s call it a day, oops, semester.

Unless you guys want to meet. 
	


FINAL EXAM Information: https://www.fit.edu/policies/final-examination-schedules/examination-schedules/fall-final-examination-schedule/

	Wednesday, Dec. 15,
	3:30–5:30 p.m.


SciComp Projects (Group of 2)
1) UG+Grad groups: Study of Motion generated noise (For all groups)
A pixel as the input image/matrix. OpenCV to create 10 images successively translated by small number of pixel each.

Return each image to Phase-0 image by reverse transformations. Plot root-mean-square errors against sequence number.

Repeat in different directions of motion.

2) UG groups (optional for the Grad group): Train an Artificial Neural Networks to predict the next number of a given (1) arithmetic, and (2) geometric sequences (independent networks).
ai = a0 +i*b, and ai = a0*bi, i is the sequence id, a0 starting number of the series, and b is a constant factor.

(a0, b) are two model parameters. Train with many ranges of i and test with a specific range, e.g., i=[5, 10] means

input is the sequence a0+5b, a0+6b,..., a0+10b, for predicting a0+11b.
Projects (read, presentations, and/or code-demo, an end-semester report):

<Minimum: A tutorial report (( Max: Code running on some real data>

PROJECT GROUPS
1) Benjamin Rorabaugh brorabaugh2018 


Christopher Tinkler ctinkler2018 


2)* Jonathan Uss juss2017 
 

3) Daniel Wall dwall2018 



Xinjie Zhuang    xzhuang2019 

GRAD
 GROUP

Use of protein sequences from last semester as the project. Use binary Non-negative matrix factorization (NMF) on a subset of sequences. The NMF is unsupervised learning, smaller data set will be manageable to analyze. You may need to align the sequences for same length.
4) Blake Janes 
bjanes2013

Connor Welch 
cwelch2021

