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Assumptions 
 

Not all great applications can be included in a 
textbook. 

 

Linear Algebra services a variety of disciplines. 

 

Journal articles are a good thing. 

 

Incorporating journal articles is not automatically easy. 

 

  

Applications of Linear 
Algebra in Calculus  
Jack W. Rogers, Jr.,  

The American 
Mathematical Monthly, 

Vol. 104, No. 1  
(Jan., 1997), pp. 20-26.  

 

Pitfalls in Computation, 
or Why a Math Book 

Isn't Enough,"  
George E. Forsythe 

The American 
Mathematical Monthly  

(Nov. 1970) 
20-26.  

 

More Numerical Issues 
Numerical Linear 

Algebra on the HP-28 or 
How to Lie With 
Supercalculators 
Yves Nievergelt  

The American 
Mathematical Monthly 

Vol. 98, No. 6 (Jun. - Jul., 
1991), pp. 539-544  

 

Six, Lies, and 
Calculators 

R. M. Corless  
The American 

Mathematical Monthly 
Vol. 100, No. 4 (Apr., 

1993), pp. 344-350  
 

My Favorite MAA Journal  

for Linear Algebra 
College Mathematics Journal, Vol 24, Jan 1993 

D. Carlson, C.R. Johnson, D.C. Lay, A.D. Porter, A. Watkins, W. Watkins, eds., Resources for Teaching Linear Algebra , MAA Notes, Mathematical Association of America, 
1997.  

http://ezproxy.taylor.edu:2066/action/showPublication?journalCode=amermathmont
http://ezproxy.taylor.edu:2066/action/showPublication?journalCode=amermathmont
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Provocative… 

Down with 
Determinants! 
Sheldon Axler  
The American 

Mathematical Monthly 
Vol. 102, No. 2 (Feb., 

1995), pp. 139-154   
 

Everyone ought to have a card trick 

up their sleeve… 

Arithmetic Matrices and the 
Amazing Nine-Card Monte 

Dean Clark and Dilip K. Datta  
The College Mathematics Journal 

Vol. 24, No. 1 (Jan., 1993),  
pp. 52-56 

.  
 

If you were 
not there, 
you missed 
out…. 

Projects 

Visualization of 
Matrix Singular Value 

Decomposition 
Cliff Long  

Mathematics Magazine 
Vol. 56, No. 3 (May, 
1983), pp. 161-167 

Lacking Success: Reading articles 

• Failure  

• Expected too much  

• What do you do? 

Why Have Students Read Articles? 

• Enhance Analytic Abilities 

• Gain confidence in reading the literature 

• Provide insight into the research process 

• Facilitate the transition to graduate school 

 

• “It is well recognized that the use of primary 
literature improves undergraduate teaching…” 

• Hoskins, Sally G., David Lopatto, and Leslie M. Stevens. 2011. “The 

CREATE Approach to Primary Literature Shifts Undergraduates’ Self-Assessed 
Ability to Read and Analyze Journal Articles, Attitudes about Science, and 

Epistemological Beliefs”. CBE-LSE 10:368-378 
• Porter, Jason A., Kevin C. Wolbach, Catherine B. Purzycki, Leslie A. 

Bowman, 

Eva Agbada, Alison M. Mostrum. 2010. “Integration of Information and 
Scientific Literacy: Promoting Literacy in Undergraduates.” CBE-LSE 9: 536- 

542. 
 

• Kozeracki, Carol A., Michael F. Carey, John Colicelli, and Marc Levis-

Fitzgerald. 2006. “An Intensive Primary-Literature-based Teaching Program 
Directly Benefits Undergraduate Science Majors and Facilitates Their 

Transition to Doctoral Programs.” CBE-LSE 5:340-347. 
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Lights Out 

Turning Lights Out 
with Linear Algebra 

Marlow Anderson and 
Todd Feil  

Mathematics Magazine 
Vol. 71, No. 4 (Oct., 
1998), pp. 300-303 

 

Provide Context 
• lights out 2\lights out 2.mp4 

www.whitman.edu/mathematics/lights_out/ 

Questions to answer on the article: 
1. What does the vector b represent? 
2. What does the vector x represent? 
3. By definition, when is a configuration b winnable. By the 

theorem, when is a configuration winnable? 
4. What does the matrix R represent? (Remember that these matrices 

are in mod 2.) 
5. What does 2^23/2^25 equal? How does this show that 1/4 of the 

configurations are winnable? 
6. What is the rank(E)? 
 
There are two main parts to the article. 
• In Linear Algebra terms, when is a configuration winnable?In 

Linear Algebra terms, given a winnable configuration, what 
calculation can be made to determine a winning strategy? 

• Given a winning strategy for a particular winnable configuration, 
how many other winning strategies are there? How can they be 
found?  

 

Prepare and Set Expectations Additional Articles 

An Easy Solution to 
Mini Lights Out 

Jennie Missigman and 
Richard Weida  
Mathematics 

Magazine 
Vol. 74, No. 1 (Feb., 

2001), pp. 57-59 

Two Reflected 
Analyses of Lights 

Out 
Óscar Martín-Sánchez 
and Cristóbal Pareja-

Flores  
Mathematics 

Magazine 
Vol. 74, No. 4 (Oct., 
2001), pp. 295-304 

Provide Choices 
Projects (Select one of the four options.) Each of these 
are in two parts.  

1. Analyzing student errors from the NAEP. (Designed 

for education majors) 

2. Error Correcting codes and the hat problem 

3. Democracy and the SVD. How many judges or 
senators do we really need?  

4. The Linear Algebra behind search engines 

 

A Dozen Hat 
Problems 

Ezra Brown and James 
Tanton  

Math Horizons 
Vol. 16, No. 4 (April 

2009), pp. 22-25  

Error Correcting codes and  

the Hat Problem 

lights out 2/lights out 2.mp4
lights out 2/lights out 2.mp4
lights out 2/lights out 2.mp4
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Error Correcting codes and  

the Hat problem 

Write something a brief summary including a) Whether you 
read all three articles. b) how you could get your _____ friends 
to win at the hat game. (Fill in the blank with the optimal 
number, and then go through the strategy.) c) Some remark on 
whether you enjoyed this result and why. 
 

M. Bernstein, The hat problem and Hamming 
codes, MAA Focus, November, 
2001, 4–6. 

Option 3: Singular Vectors’ Subtle 

Secrets 
1. Write a one page summary of the 
article including  the methodology, 

the other applications of the SVD and 
how many judges we actually need 

according to the article examining 
the 2008 court.) What judges vote like 

each other? As in part 1, list the 
current judges and divide them into 

conservative, moderate and liberal. 

2. Find your own set of data and do 

an SVD analysis as done in the article. 
Ask and answer an interesting 

question regarding the data. 

 

Singular Vectors’ 
Subtle Secrets 

David James, Michael 
Lachance and Joan 
Remski The College 
Mathematics Journal 

Vol. 42, No. 2 (March 
2011), pp. 86-95 

Option 4: Loci Article “The Linear 

Algebra Behind Search Engines” 
 

http://www.maa.org/node/115883  

Why MAA Articles? 
• Accessibility 

• Accessibility 

• Narrowing the topic 

Annotated Reading 
• Print out the article. You will turn in a copy of the article with 

annotations.  
o Highlight all of the terms we used in the class.  

• Suggested color: yellow. 

o Highlight all of the terms you do not know.  
• Suggested color: red. 

• Reflect on your experiences in studying Linear Algebra and 
the connections between Linear Algebra and your earlier 
mathematical or anticipated quantitative experiences.  

• After reflecting, write a short response describing your 
impressions of the article and describing your experiences in 
Linear Algebra.   How has this class been helpful in developing 
your thinking? What connections do you see? What is so 
important about Linear Algebra? 

 

The Growing 
Importance of Linear 

Algebra in 
Undergraduate 

Mathematics 
Alan Tucker  

The College Mathematics 
Journal 

Vol. 24, No. 1 (Jan., 
1993), pp. 3-9 

http://www.maa.org/sites/default/files/pdf/pubs/nov01web.pdf
http://www.maa.org/node/115883
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Suggestions for Reading 

• Provide Context and Guidance 

• Provide Choice 

• Assign Annotated Reading 

Kaitlin Russ quote 
Linear Algebra is the most powerful thing I have held 

in my hand.  

 Kaitlin Russ 

Contact Information  
Jeremy Case, jrcase@taylor.edu 

 

faculty.taylor.edu/jrcase/Favorites15.docx 
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