The University of Texas — Rio Grande Valley

Syllabus for Math 2346.02R: Math for EE and CE Fall 2023
ESTAC 2.130 TR 09:30-10:45

Contact information

Instructor: Dr. Eleftherios Gkioulekas, School of Mathematical and Statistical Sciences
E-mail: eleftherios.gkioulekasQutrgv.edu

Web: http://faculty.utrgv.edu/eleftherios.gkioulekas/

Office hours: TR 11:00-12:00

Office location: EMAGC 3.214

Course information

Prerequisites: CSCI 1380 (or CSCI 1387) or CMPE 1170/1370 (or CMPE 1378/1178) with a
grade of "C’ or better, and MATH 2413 (or MATH 2487) with a grade of *C’ or better.
Corequisites: None.

Course Description: This course covers the essentials of matrix theory, graph theory, numerical
methods, and introduction to proofs needed for majors in Electrical and Computer Engineer-
ing. Topics include Gauss-Jordan elimination, matrix algebra, determinants, graphs, trees, root
finding algorithms, numerical differentiation, numerical integration, numerical matrix methods,
propositional and predicate logic, and formal logic proofs.

Course modality: The course lectures will be live-streamed synchronously at the scheduled
days and times. Some of the live streams will be conducted from the classroom, however due to
the reduced sitting format, 50% to 85% of the lectures will be fully online. Attendance will be
tracked via weekly submission of homework on the Discussion Forums. Exams will be given in
take-home format and will be distributed and collected via Blackboard, and returned via email.

Textbook

(1) E. Gkioulekas (2009): “Lecture Notes on Mathematics for Electrical Engineers”, Online Lecture
Notes on Mathematics, University of Texas Pan American, 302 pp.
e Open Educational Resource
e This document can be downloaded as a pdf file, at no cost, from
https://faculty.utrgv.edu /eleftherios.gkioulekas/ Teaching /notes.html

Other References

(1) D.A. Santos (2006): “Linear Algebra”, Community College of Philadelphia, 237 pp.
e Open Educational Resource
e This document can be downloaded as a pdf file, at no cost, from
https://faculty.utrgv.edu/eleftherios.gkioulekas /OGS /Santos/santos-linearalgebra.pdf
(2) W. Keith Nicholson (2019): “Linear Algebra with Applications”, Open Edition, Lyryx Learning,
698 pp.
e Open Educational Resource
e This document can be downloaded as a pdf file, at no cost, from
https://lyryx.com/linear-algebra-applications/
(3) J. Aldous and R.J. Wilson (2003): “Graphs and Applications: An Introductory Approach”,
pringer, 444 pp. ISBN-10: 185233259X)
e Commercial Textbook
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e Available new for $49 from
http: / /books.google.com /books?id=1qRvTI oWUAC
(4) Bondy and Murty (2008): “Graph Theory with Applications”, Graduate Texts in Mathematics
(Book 244), Springer, 663 pp. (ISBN-10: 1846289696)
e Commercial Textbook
e Available new for $50 from
http://www.amazon.com/Graph-Theory-Graduate- Texts-Mathematics/dp /1846289696
(5) N.A. Pereyra (2018): “Logic for Physicists”, IOP Publishing, 58 pp. (ISBN-10: 1643270133)
e Commercial Textbook
e Available new for $11 from
https://www.amazon.com/dp/1643270133/

Outline of Topics

e Brief introduction to logic and sets Types of graphs

Logic, sets, and quantified statements

Set definitions

Cartesian product

Linear Algebra

Matrices

Basic operations with matrices

Matrix multiplication

Matrix inverses

Matrix transpose

Exam 1

Determinants and Linear Systems
Determinants

Cofactor expansion of determinants
Simplification of determinants

Matrix inverse

Linear systems of equations: Cramer’s rule
Linear systems of equations: Gaussian

Graph operations

Connected graphs

Graph connectivity

Eulerian graphs

Hamiltonian graphs

Exam 2

Eigenvalues and eigenvectors
Definitions

How to find the eigenvalues
How to find the eigenvectors
Characteristic polynomial
Cayley-Hamilton theorem
Graph theory. Part 11
Adjacency matrix

Trees

Minimum  spanning tree  problem
(Kruskal’s algorithm)

elimination Exam 3
e Graph theory. Part I Planar graphs
Graphs — Basic terminology Shortest path problem

Pedagogical objectives and expectations

The fundamental pedagogical objectives that students should strive for in every Mathematics course
are:

(1) To understand, learn, and remember the formal and rigorous mathematical definition for every
concept covered in the course.

(2) To understand, learn, and remember all the theorems and propositions that are applicable to pre-
viously defined concepts.

(3) To understand, learn, and practice the methods for applying theorems in the solution of routine
problems, and to be able to creatively synthesize techniques to solve problems that are non-routine

and may require creative thinking.
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(4) To master rigorous mathematical writing, understand and use logic and quantifier notation, and
realize and appreciate that every mathematical argument, from basic arithmetic, to advanced
mathematics, with almost no exceptions, is a mathematical proof.

(5) To master the course material to a level of excellence that will ensure sustained success in more
advanced mathematics courses.

To be successful in this course, it is expected that you should:

(1) Spend about 12 hours each week working homework problems, reviewing lecture notes, reading
the textbook and online lecture notes, studying for exams, and seeking help from the tutors and
instructor;

(2) Complete all homework problems, check the correctness of your work, and understand the meth-
ods and principles they illustrate;

(3) Master the designed course topics before each test, and if necessary, complete additional problems
beyond those assigned and consult other sources if you find the assigned problems and text are
insufficient;

(4) Recognize that mastery of the solution to a problem is not demonstrated by simply obtaining the
correct numerical answer, but only by a clear, systematic, and detailed solution that traces the
given information to the final numerical answer and that employs knowledge developed in this
and previous courses;

(5) When you experience difficulty in the course, seek help from the tutors and instructor immedi-
ately;

(6) Attend class meetings regularly, pay attention, and do not hesitate to ask questions; and

(7) Write your solutions to homework, test, and quiz problems in an organized and legible way.

About the enumerated course policies and procedures

e Any section or item beginning with “UTRGV” is an official UTRGYV policy or statement that is
required on all faculty syllabi, while those without such a designation are the instructor’s own
policies or statements.

e UTRGYV Statement: We value a positive and supportive learning environment, and for us to
thrive together, we must recognize that our responsibilities, actions, and contributions can impact
and transform our learning. The course policies listed below are created to ensure your success
by fulfilling course expectations while remaining flexible to account for unexpected events.

Grading Policies

e Grading: There will be 3 major exams, and a comprehensive final exam. The time and location
of exams will be announced in class. Exams count for 75% and final exam for 25%of your grade.
Combined, you get a numerical grade on a scale 0-20. Each exam question is graded on a 0-4
scale with4 =A,3=B,2=C, 1 =D, 0= F. Combining all exams, as explained above, gives
a weighted average score on a 0-20 scale. This score is then mapped to a letter grade as follows:
A:16-20; B: 12-16; C: 10-12; D; 7-10; F: 0-7. There will be no curve and no extra credit.

e Explanation of grades: Your exams are graded question by question on a 0-4 scale per question.
Overall, if you are planning to take future Mathematics or STEM courses, I would like to see
you score 3 or 4 on all questions on all major examinations. If you score less than that on any
questions, it indicates weaknesses in understanding the material. You should be proactive about
addressing these weaknesses.

e Missed exams: If a major exam is missed during an excused absence, your score for that exam
will be replaced with your final exam score.

e Homework: Homework will be assigned and will be collected via Blackboard discussion forums

on a weekly basis. It is crucial to do the homework as part of your preparation for the exams.
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To keep up, I recommend that after every lecture you should solve the homework problems
corresponding to the material covered on that day’s lecture. Thus you need to work on
a continuous basis! Maintain a well-organized written record of your homework solutions by
writing the statement of each problem (so that your document is stand-alone and can be read by
itself), followed by your detailed solution, and clearly indicate the problem, section, and chapter
number of the question. Most homework problems require more than simply writing the answer,
and so you must write all steps of your solution and provide appropriate justification, as illustrated
by the instructor’s solved examples, as you would on a test. Write neatly and legibly, using
rigorous mathematical notation. While you are encouraged to discuss homework problems with
other students, tutors, your instructor, and other faculty, the write-up of your solutions must be
your own work and not simply copied from another student or another source. Use a ring binder
to collect your homework, and write with a black pen, as that will help you to later scan the ring
binder as a PDF file, for possible future use, and as a form of backup. This will provide you with
a readily available resource to prepare for tests and quizzes, as well as providing documentation
of the homework problems should you have a question about a problem and seek help from the
instructor or a tutor.

e Make-ups: There are no make-up exams. In the case of excused absences the final exam will be
used as a make-up exam. Each student MUST take the final exam at the scheduled date and
time. There will be no make-ups for the final exam, after the official final exam date!

e Regrading policy: If you believe that a mistake in grading has been made you may request that
your paper be regraded. Such request must be submitted in writing within one week from the day
the graded test has been returned in class, and must be accompanied by the original (unaltered)
paper. If you make any changes to the paper your request will be denied. Please note that if you
request regrading, all problems are subject to review. Thus, your overall grade may be increased
or decreased.

Attendance Policy for Online Asynchronous course

e Attendance Policy: Due to the asynchronous online modality of the course, attendance will be
assessed with your participation in the discussion forums where you are expected to upload and
discuss your solutions to the weekly homework assignments. The instructor has the prerogative
to drop any student with four (4) or more unexcused absences, with each absence corresponding
to failing to submit a homework assignment. The submitted homework should reflect a sincere
effort to solve as many of the assigned homework problems as possible. If you miss any major
exam, you will be dropped from the course.

e How to Excuse an Absence: To excuse an absence, you must notify the instructor in writing and
attach documentation, before the date you will be absent, or no more than three (3) bussiness
days after the date. UTRGV’s attendance policy excuses students from attending class if they
are participating in officially sponsored university activities, such as athletics; for observance of
religious holy days; or for military service.

Technical Requirements

e Computer Hardware: To participate in this course, you should have easy access to a computer
less than 5-years old with high-speed internet connection via cable modem, LAN or DSL. It is
strongly recommended that you also have a printer (to print lecture notes) and scanner (to scan
homework and take-home exams).

e Student Technical Skills: You are expected to be proficient with installing and using basic com-
puter applications and have the ability to send and receive email attachments.

e Software:
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— Mozilla’s Firefox or Google Chrome
— Adobe Acrobat
- Zoom
— Media player software (e.g. Quicktime, Windows Media Player, etc.)
— Virus protection Software
— Microsoft Word or TeXLive
e Blackboard Support Contact Information: If you need Blackboard support at any time during
the course or to report a problem with Blackboard you can:
— Visit the Blackboard Student Help Site: https://help.blackboard.com/Learn/Student
— Submit a Blackboard Help Ticket: http://utrgv.edu/coltthelp
— Need Blackboard assistance after hours? You can call our main office numbers, 956-882-
6792 or 956-665-5327, to speak with a support representative.

Document Scanning

e Take home exams and homework assignments should be submitted as ONE PDF file per submis-
sion. Name your file: Lastname-Firstname.pdf using your First and Last name.

SEND ME IMAGE FILES!!! I need a PDF document that can be printed, and just taking
pictures will not work.

e WRITE WITH A DARK PEN. DO NOT USE A PENCIL, ESPECIALLY A LIGHT ONE.
Your document may be barely readable on screen but not print well.

e I won’t be able to grade an exam that looks unreadable on paper.

e To scan with a printer/scanner, please use the following settings:

— 400 dpi (Iess than 300dpi will not look good)
— Black and White
— Scan as PDF file

The printer/scanner will then create a pdf file.

e To scan with a phone YOU MUST USE A SCANNING APP. For Android phones, I recommend
Mobile Doc Scan. For iphones, you can try CamScanner. In both apps, you take a photograph of
the paper and then adjust the bounding box to the four corners of your paper. Image processing
algorithms then produce an image that looks as if you fed the document through a real scanner.
You need to do this for each page, so this is less convenient than an actual scanner. The apps can
be used to generate a PDF file, which you can then transfer to a computer and submit by email.

Other Policies

e Calendar of Activities: Information regarding important dates, such as, first day of classes,
holidays, last day to drop a class before it appears on the transcript (the census date), last day
to drop or withdraw with a DR grade, and final exam schedule are available via the academic
calendar, linked from the course website. Please be advised of these important dates, and feel
free to inquire with the instructor about any questions you may have with regard to the academic
calendar.

e Calculators: The problems you will encounter in my exams will not require a calculator, and
you are better served in the long-term by minimizing your dependence on calculators. Don’t
use the calculator to approximate roots, exponentials, logarithms, etc. Mathematical problems
require exact answers. Approximations are reasonable only on application problems where the
numbers given may be approximate themselves, and thus the best answer that can be deduced is

unavoidably approximate.
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e Classroom Conduct: Common courtesy requires that students arrive in class on time, and stay
the entire class period. Turn your cellphones and pagers off. You are required to treat your
classmate and instructor with respect and courtesy. Use of any electronic devices, except for
calculators, is not allowed in class, and I reserve the option to remove you from the classroom
without warning for any behaviour that I deem as disrespectful or disruptive. You agree to in-
demnify and hold harmless the professor with respect to all actions undertaken by the professor to
enforce classroom conduct or to properly proctor exams. Taking my course implies your consent
to this policy.

e Revisions: This syllabus may be revised at any time. The syllabus posted on the professor’s
course web site is the only copy guaranteed to incorporate all revisions that may be made under
this policy and will thus supersede any other versions posted on other university websites.

e UTRGYV Mandatory Course Evaluation Period: Students have the opportunity to complete an
ONLINE evaluation of this course, accessed through your UTRGV account (http://my.utrgv.edu).
Course evaluations are used by the instructor to better understand the student experience in the
course, which can inform revisions of the course to ensure student success. Additionally, course
evaluations are also used by the instructor for annual performance review and promotion applica-
tions, teaching award applications, among others. For these reasons, your feedback, reflections,
and insights on your experience in the course are invaluable to ensure student success and a qual-
ity education for all. You will be contacted through email with further instructions. Students who
complete their evaluations will have priority access to their grades.

e Scholastic dishonesty: As members of a community dedicated to Honesty, Integrity and Re-
spect, students are reminded that those who engage in scholastic dishonesty are subject to disci-
plinary penalties, including the possibility of failure in the course and expulsion from the Uni-
versity. Scholastic dishonesty includes but is not limited to: cheating, plagiarism (including self-
plagiarism), and collusion; submission for credit of any work or materials that are attributable in
whole or in part to another person; taking an examination for another person; any act designed to
give unfair advantage to a student; or the attempt to commit such acts. Since scholastic dishon-
esty harms the individual, all students and the integrity of the University, policies on scholastic
dishonesty will be strictly enforced.

e UTRGYV Academic Integrity Policy: Members of the UTRGV community uphold the Vaquero
Honor Code’s shared values of honesty, integrity and mutual respect in our interactions and rela-
tionships. In this regard, academic integrity is fundamental in our actions, as any act of dishonesty
conflicts as much with academic achievement as with the values of honesty and integrity. The
Writing Center is an excellent resource to assist in learning about and avoiding plagiarism in
writing. Violations of academic integrity include, but are not limited to: cheating, plagiarism
(including self-plagiarism), and collusion; submission for credit of any work or materials that are
attributable in whole or in part to another person; taking an examination for another person; any
act designed to give unfair advantage to a student; or the attempt to commit such acts (Board of
Regents Rules and Regulations, STU 02-100, and UTRGV Academic Integrity Guidelines). All
violations of Academic Integrity will be reported to Student Rights and Responsibilities through
Vaqueros Report It at https: / /www.utrgv.edu/en-us/student-experience /report-it /.

Student Support Resources

e UTRGYV Statement: We are committed to your personal, academic, and professional success;
please know you can reach out to me for questions and/or I can help you identify the resources
you need. UTRGYV offers student support resources designed to contribute to your well-being and

academic excellence.
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e UTRGYV University Resources: Students seeking academic help in their studies can use uni-
versity resources in addition to an instructor’s office hours. University Resources include the
Advising Center, Career Center, Counseling Center, Learning Center, and Writing Center. These
centers provide services such as tutoring, writing help, counseling services, critical thinking,
study skills, degree planning, and connections to student employment (through Handshake and
HR Student Employment. In addition services, such as the Food Pantry, are also provided. Loca-
tions are listed below.

Center Name Brownsville Campus Edinburg Campus
Advising center BMAIN 1.400 EITTB 1.000
AcademicAdvising@utrgv.edu (956) 665-7120 (956) 665-7120
Career center BINAB 1.105 ESTAC 2.101
CareerCenter@utrgv.edu (956) 882-5627 (956) 665-2243
Counseling Center BSTUN 2.10 EUCTR 109
Counseling@utrgv.edu (956) 882-3897 (956) 665-2574
Food Pantry BCAVL 101 & 102 EUCTR 114
FoodPantry@utrgv.edu (956) 882-7126 (956) 665-3663
Learning center BMSLC 2.118 ELCTR 100
LearningCenter@utrgv.edu (956) 882-8208 (956) 665-2585
University Library BLIBR ELIBR
circulation@utrgv.edu (956) 882-8221 (956) 665-2005
lwww.utrgv.edu/library|

Writing center BLIBR 3.206 ESTAC 3.119
WCQutrgv.edu (956) 882-7065 (956) 665-2538

e UTRGY Financial Need: Students who demonstrate financial need have a variety of options
when it comes to paying for college costs, such as scholarships, grants, loans and work-study.
Students should visit the Student Services Center (U Central) for additional information. U Cen-
tral is located in BMAIN 1.100 (Brownsville) or ESSBL 1.145 (Edinburg) or can be reached by
email (ucentral@utrgv.edu) or telephone: (956) 882-4026. In addition to financial aid, U Central
can assist students with registration and admissions.

e UTRGY Blackboard Support: If you need assistance with course technology at any time, please
contact the Center for Online Learning and Teaching Technology (COLTT).

Campus: Brownsville Edinburg
Location: Casa Bella (BCASA) 613 Marialice Shary Shivers (EMASS) 3.142
Phone: 956-882-6792 956-665-5327

Toll Free: 1-866-654-4555

> Support Tickets: Submit a Support Case via our Ask COLTT Portal at
https://utrgv.edusupportcenter.com/
> Online Support: Chat with a Support Specialist online at
https://www.utrgv.edu/online/getting-support/chat/index.htm
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> 24/7 Support: Need Blackboard assistance after hours? You can call our main office num-
bers, 956-882-6792 or 956-665-5327, to speak with a support representative.

e UTRGYV Electronic Communication Policy: Because of the Family Educational Rights and
Privacy Act (FERPA) and other statutes, University policy requires all electronic communication
between the University and students be conducted through official University supplied systems,
such as your UTRGYV account. Therefore, please use your UTRGV account for all future corre-
spondence with faculty and staff.

University Policy Statements

e UTRGYV Statement: We care about creating a safe and supportive learning environment for
all stu- dents. The University policy statements below are intended to create transparency for
your rights and responsibilities as students. We each contribute to ensuring a safe and positive
environment through our actions and conduct, and students are encouraged to advocate for their
needs.

e UTRGYV Student Accessibility Services: Student Accessibility Services staff can be contacted
at either campus to learn about and explore accessibility services.

Campus: Brownsville Edinburg
Location: Music and Learning Center University Center
Room: BMSLC 1.107 EUCTR 108
Phone: 956-882-7374 956-665-7005

E-mail:  ability@utrgv.edu

e UTRGYV Students with Disabilities Policy: Students with a documented disability (physical,
psy- chological, learning, or other disability which affects academic performance) who would
like to receive reasonable academic accommodations should contact Student Accessibility Ser-
vices (SAS) for additional information. In order for accommodation requests to be considered
for approval, the student must apply using the mySAS portal located at www.utrgv.edu/mySAS|
and is responsible for providing sufficient documentation of the disability to SAS. Students are
required to participate in an interactive discussion, or an intake appointment, with SAS staff. Ac-
commodations may be requested at any time but are not retroactive, meaning they are valid once
approved by SAS. Please contact SAS early in the semester/module for guidance. Students who
experience a broken bone, severe injury, or undergo surgery may also be eligible for temporary
accommodations.

e UTRGY Pregnancy, Pregnancy-related, and Parenting Accommodations: Title IX of the Ed-
ucation Amendments of 1972 prohibits sex discrimination, which includes discrimination based
on pregnancy, marital status, or parental status. Students seeking accommodations related to
pregnancy, pregnancy-related condition, or parenting should submit the request using the form
found at Pregnancy and Parenting UTRGV with the link below.
https:/ /www.utrgv.edu/accessibility /pregnancy-parenting /index.htm

e UTRGYV Sexual Misconduct and Mandatory Reporting Policy: In accordance with UT Sys-
tem regulations, your instructor is a “Responsible Employee” for reporting purposes under Title
IX regulations and so must report to the Office of Institutional Equity & Diversity (OIEDQutrgv.edu)
any instance, occurring during a student’s time in college, of sexual misconduct, which in-
cludes sexual assault, stalking, dating violence, domestic violence, and sexual harassment, about
which she/he becomes aware during this course through writing, discussion, or personal disclo-
sure. More information can be found through the Office of Institutional Equity and Diversity

at www.utrgv.edu/equity, including confidential resources available on campus. The faculty and
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staff of UTRGYV actively strive to provide a learning, working, and living environment that pro-
motes personal integrity, civility, and mutual respect that is free from sexual misconduct, discrim-
ination, and all forms of violence. If students, faculty, or staff would like confidential assistance,
or have questions, they can contact OVAVP (Office for Victim Advocacy & Violence Prevention)
at (956) 665-8287, (956) 882-8282, or OVAVPQutrgv.edu.

e UTRGY Dean of Students Resources: The Dean of Students office assists students when they
experience a challenge with an administrative process, unexpected situation such as an illness,
accident, or family situation, and aids in resolving complaints. Additionally, the office facili-
tates student academic-related requests for religious accommodations, support students formerly
in foster care, helps to advocate on behalf of students and inform them about their rights and
responsibilities, and serves as a resource and support for faculty and campus departments. Va-
queros Report It allows students, staff and faculty a way to report concern about the well-being
of a student, seek assistance in resolving a complaint, or report allegations of behaviors con-
trary to community standards or campus policies. The Dean of Students can be reached by
email dos@utrgv.edu, phone (956-665-2260), or by visiting one of the office locations: Cavalry
(BCAVL) 204 or University Center (EUCTR) 323.

Student Learning Outcomes

After completing this course students will be able to

(1) Perform the basic operations of matrix algebra.

(2) Solve a system of linear equations using Gauss-Jordan elimination, including augmented matrices
and elementary row operations.

(3) Compute matrix inverses when they exist and solve linear systems using matrix inverses where
applicable.

(4) Compute determinants of square matrices using the definition, elementary row operations, and
cofactor expansion, know the basic properties of determinants, and solve linear systems using
Cramer’s rule where applicable.

(5) Compute eigenvalues and eigenvectors of a square matrix and apply them to problems in engi-
neering, mathematics, and science.

(6) Know graph terminology, graph connectivity, Euler and Hamilton paths, planar graphs, and some
of the major problems of graph theory, such as shortest path problems (solved by Dijkstra’s
algorithm).

(7) Understand trees, traversals of trees, sorting, and minimal spanning trees (Kruskal’s algorithm).

(8) Apply formal methods of symbolic propositional and predicate logic.

(9) Know how to use formal logic proofs and logical reasoning to solve problems.

(10) Understand various proof techniques and determine which type of proof is best for a given prob-
lem.

About your Professor

Dr. Gkioulekas was raised in a small mining village, Stratonion, in Greece. He was inspired into a
teaching career by the example of his High School Mathematics Teacher, Alexandros Pistofidis, and by
independently studying all three volumes of the Feynman Lectures on Physics during the last 4 years of
High School. He graduated with a B.Sc. in Applied Mathematics from the California Institute of Tech-
nology in 1997, a M.Sc. in 2000 and a Ph.D in Applied Mathematics in 2006, both from the University
of Washington. Dr. Gkioulekas has conducted research and published research papers in national and
international refereed research journals in Applied Mathematics and Mathematics Education in the areas
of hydrodynamic and geophysical turbulence, statistical mechanics, theoretical physics, and curriculum
innovations. He has also authored more than 2800 pages of online lecture notes for various undergraduate
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and graduate courses that are made freely available to the general public via his faculty web page, as a
form of service to the world community. With the onset of the COVID-19 pandemic, he has taken a deep
dive into the statistical analysis of the early outpatient COVID-19 treatment protocols pioneered by Dr.
Vladimir Zelenko and Dr. Peter McCullough, and has published a breakthrough research paper on the
early outpatient treatment of COVID-19.
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