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Experience and Background

• U of Puget Sound == small liberal arts college (no engineers)

• Sophomore-level mathematics course, also our “transition” course

• Taught this course moe than 30 times

• Author: open-source First Course in Linear Algebra

• Contributor to open source system, Sage

• Lead PI, NSF grant: UTMOST
Combine teaching, open textbooks and open software
(linear algebra, abstract algebra)
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http://buzzard.ups.edu/courses.html
http://linear.pugetsound.edu
http://sagemath.org
http://utmost.aimath.org/


“Common Learning Difficulties”

• Language
• “A matrix has infinitely many solutions.”
• “A system of equations is nonsingular.”
• “The null space is empty.” (instead of “trivial”)
• “The spanning set has dimension 4.” (instead of “cardinality 4”)
• Banned vocabulary: “it” (pronouns), “it works,” “thing” (and variants)
• Question: “If we add something to it, will it still work?”

• Are your vectors columns, rows, points, arrows?
• Someplace you confront row operations versus a column space

• Span of a finite set is an infinite set

• Decompositions (“can be expressed/written as”)
• Totally contrary to high school emphasis on collecting terms
• Partial fractions may be their only similar experience

• Confusing the converse of a theorem

• The (well-known) leap to abstract vector spaces
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Use of Technology

• Computation matters
• In practice, i.e. for numerical linear algebra, it is central
• For introductory course an exact approach is better (e.g. over rationals)

• Exact linear algebra
• Reduced row-echelon form
• Eigenvalues via roots of polynomials
• Sage has the “field of algebraic numbers” implemented

• I want my students to understand use of:
• primitives: eigenvectors from null space of A− λI
• high-level routines: A.eigenvectors()

• Testing understanding:
• Sage on laptops during exams (library loaners, notebook server)
• Largish matrices (5 × 7) cut/paste off “hidden” web page
• Sage cell server in future?
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Technology Demonstration

• Sage Cell Server
• Web page text-box communicating with a running Sage server
• Extremely simple to add to any web page (∼ 4 lines of Javascript)
• Interactive “interacts”, pre-loaded commands, wide-open practice area
• Demonstration on UTMOST home page

• First Course in Linear Algebra
• Heavy use of knowls
• Sage examples implemented using Sage cell server (almost there!)
• Rough cut at: Version 3.00 Preview
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http://utmost.aimath.org/
http://linear.pugetsound.edu
http://www.aimath.org/knowlepedia/
http://linear.ups.edu/version3/html/fcla.html
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Web: http://buzzard.ups.edu/talks.html

Blog: http://beezers.org/blog/bb
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