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What This Talk Is and Is Not
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- Teaching Observations : Books, Curriculum , Trends , and
Challenges
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Mathematics Component (Especially Computational Linear
Algebra)

- Therapy (maybe)
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- Technical Presentation on a Specific LA Topic

- Solution to Dilemmas Teaching Computational Mathematics to
Engineering Students
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OUTLINE

Curriculum and Courses
Mathematics and Computing
Textbooks and Manuals

Computational Linear Algebra Modules
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CURRICULUM AND COURS



Mmaticsc Especially.inear/Matrix Algebra:
An Essential Interacting Component in the

Curriculum




~Importance of Communication in

the Curriculum
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Important for Beginning Grad Students

Discussion of an Algorithm is Different from a Proof

Numerical Examples and Test Matrices.

To the Department, College, University and Beyond!
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WSU DE Course With Linear Algel
Advantages

Easy to introduce applications in ODE
Shows central role of matrixeigenvalueproblem

Disadvantages
Too much material for one course.
Jumps from topic to topic with shallow learning
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Key Curricular Issues (Local?

How and when should students learn programming?

We are converting from quarters to semesterbased
courses . What new topics?

Introduce a lab component to computational linear
algebra course?

How to teach computational linear algebra to students
with weak linear algebra skills.
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A Funding from NSF
A Participating (2 and 4 yr):

Undergraduate Minor Program

Ralph Regula School of Computational Science

Capital University

Central State University
Columbus State Community
College

Sinclair Community College
Kent State University

The Ohio State University
University of Cincinnati
Wilberforce University
Wittenberg University
Wright State University

A Program started in Autumn 2007
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MATHEMATICS AND COMPUTIN
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- WSU Computer Science Majors Start with Discrete
Mathematics (Math Dept) z Then Calculus

- WSU Mechanical Engineering Majors Startwith
O%l CET AAOET C - AOEO zPp%DOBIT B
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Advantages

Courses can be coordinated
Improved math recall for application courses

Disadvantages
BEAI T T x OAOEOOI A6 1 AAOT ET ¢
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Abstract or Computational Mathematic:

Good!: 0888 ADPOAAEAOEIT 888
the scaffolding. (Carl Meyer)

0888 AI 1T AAT OOAOA 11
AOOAT OETT EO 110 AEC : '
(Erwin Kreyszig)

Ouch: O4 EA Al I POOAO EO EI BPI O
mathematics." (Paul Halmos)
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Use of ToolssLanguages
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Z An Undergraduate Teaching Faculty Colleague
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- A Graduate Research Faculty Colleague
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TEXTBOOKS AND MANUAL
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StudentFriendly Textg Examples

Computational Science and Engineering Strang
--1T AAOT EUAA O%l CET AAOEIT C

Introduction to Linear Algebra , Strang
-- Popular Text with Online Video Course

Linear Algebra with Applications, Leon
-0!' 0O , AOO #1 1 DOOAO %BAOA]
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Student Reaction Surprises!

Compare: Encyclopedic / Comprehensive

Matrix Computations, 39 ed, Golub & Van Loan
Numerical Linear Algebra & Applications, Datta

With: Shorter Books with Shorter Chapters

Numerical Linear Algebra, Trefethen & Bau

Matrix Methods in Data Mining & Pattern Recognition,
%1 ADHAAM Fundamentals Of Algorithms Series
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'Educational Publication Ideas

A Lab Manual of Matrix Computation

Usable at Junior to Beginning Graduate Level

Focus on Matrix Methods and Algorithms & Not Computing
Hardware/Architecture Issues

Integrated Lab and Lecture format

Small one hour lab exerciseg 8 per 10 week quarter/ 12 per 15
week semester

Larger one week projects 4 per 10 week quarter/ 6 per 15
week semester

Final project z Group option with presentation by students.
Include a Supplement for Instructors
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COMPUTATIONAL LINEAR ALGE
MODULES
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_— CSE ModulesFour-YearNSFGre
Capital Universitg Lead Institution
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