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Mathematics Through Literature

Center for Continuing Education

TENTATIVE Course Syllabus—Spring 2011

Mathematics and Literature are often perceived as disciplines residing on opposite extremes of the intellectual (if not artistic) spectrum; nevertheless, examples abound of accurate, insightful and highly creative representations of mathematical ideas in fictional form.  This seminar will study various concepts deeply rooted in the foundations of mathematics--logic, infinity, statistics, set theory, and the geometry of space-time among others--through cross-genre readings of novels, short stories, plays and poems.  Through close readings and in-depth discussions we will explore the mathematical structures, images and themes embedded in the writings of authors like Jorge Luis Borges, Stanislaw Lem, Lewis Carroll, Tom Stoppard, and Edwin A. Abbot (among others).  Individual conference projects will be designed to further strengthen students’ mathematical skills and confidence.  This course is open to all students enrolled at the Center for Continuing Education regardless of mathematical background.  

Goal of Course:
By the time you finish this course…I want you to like mathematics, to find it relevant and informative, to deem it interesting (if not fun), and most importantly, to feel more confident using mathematics in your everyday lives.

Class Meeting:  
Mondays,  6:00 – 8:00PM, Location TBA




Additional times for student conferences to be arranged.

Instructor:

Daniel King  (You can call me anything reasonable, but I usually 




respond best to the name 'Dan')

Phone:

(914) 395-2424 (office phone with voice mail)




(646) 408-0715 (cell)

E-mail


dking@slc.edu (I’m addicted to it.  By far the best way to communicate 

with me outside of class and conference.)

Office:


121 Science Building  

Course Texts:
Edward B. Burger and Michael Starbird,  The Heart of Mathematics:  An Invitation to Effective Thinking, 2nd Edition.  Key College Publishing, ISBN:  1-931914-51-6.


David Auburn, Proof:  A Play.  Faber and Faber, 2001.  ISBN: 0571199976.


Edwin A. Abbott,  Flatland:  A Romance in Many Dimensions.  Dover Press, ISBN:  048627263X.

Tom Stoppard, Arcadia:  A Play.  Faber and Faber, ISBN: 0571169341.

Guarav Suri & Hartosh Singh Bal,  A Certain Ambiguity:  A Mathematical Novel.  Princeton University Press.  ISBN-13:  978-0-691-12709-5
James Gleick, Chaos:  Making of a New Science.  Penguin, ISBN: 0140092501.
These texts need to be purchased and are available in the campus bookstore.  If you wish to use another vendor, please make sure you obtain texts of the same edition (with same ISBN’s) as the ones listed above.  Additional sources, mostly short stories, will be supplied in class.

Course Readings:
For each seminar meeting there will be an assigned reading from

one of the course texts and/or additional sources.  As this is a lecture-free course, these readings will form the basis of our seminar discussions.  In preparation for each seminar meeting, students should complete the assigned reading(s) and be prepared to discuss the ideas encountered in class.  See ‘Course Readings and Seminar Exercises’ below for the scheduling of readings.  The ability to read mathematics successfully (for deep understanding and long term retention) is a skill that requires significant effort to develop.  It is also a skill that is often not developed in traditional mathematics courses.  In this course you will have much opportunity and will be given sufficient guidance in developing your mathematical reading skills.  Please consult the ‘Suggestions for Effective Reading of Mathematics’ at the end of this syllabus.

Seminar Exercises
Knowledge, understanding and, in particular, an appreciation of the mathematical concepts studied in this course are not gained through osmosis.  In addition to the daily readings, students are required to prepare a collection of topical exercises in advance of seminar meeting.  These exercises—some computational, some theoretical, some open-ended discussion questions—serve to further develop an appreciation and understanding of the course material.  Seminar problems are listed in the ‘Course Readings and Seminar Exercises’ portion of this syllabus below.  These exercises and are to be completed by the beginning of the next seminar meeting.  They will not be submitted, but will form the basis of our seminar discussions.

Problem Sets:
After we have discussed a topic (and its associated seminar exercises) I will assign an additional set of exercises (called a ‘problem set’).  Unlike seminar exercises, the problem set exercises are to be written up and submitted for evaluation.  These problem set exercises are to be completed independently and are not to be discussed with your classmates (unlike the seminar exercises discussed above).  Late work will not be accepted.  However, an extension will be granted to any student who makes a request at least 12 hours in advance of the original deadline.  Extension requests can be presented in person, over the phone, or via email. Except in unusual circumstances, each student will be granted only one deadline extension during the semester.

Conference Work:
Each student in the course will be expected to complete a conference project for conference work aimed at improving basic mathematical skills (in arithmetic, algebra, geometry, etc.)  Conference time will also provide an additional, out-of-class opportunity for discussion of ideas generated in seminar.  

Additional Help:
I encourage students who are having difficulty with the course

material to meet with me for individualized help.  Students are also encouraged to develop and maintain an email dialogue with me so that I may provide timely assistance with smaller-scale questions.  

Students of this course can also access the free services of the Mathematics Resource Center.  More information about these services will be discussed in class.

Evaluations:
At the end of the semester an individual course evaluation and course grade will be given to each student. This evaluation will be based primarily on the student’s level of preparation for seminar, contributions to seminar discussion, quality of work on the course’s problem sets and conference project.  There will be no formal examinations in this course.

Self-Evaluations:
Introspection is an important component of the learning process:  a student’s evaluation of his or her own work is as important if not more important than the teacher’s evaluation.  As such, students will be required to write a brief statement of self-evaluation on each assignment (problem sets and conference project) and an additional, more comprehensive self-evaluation at the end of the term.
Attendance:
Both classroom and conference attendance is absolutely mandatory.  Students who miss more than two classes or conferences (without a documented reason) may receive reduced course credit. If a class is missed, the student is responsible for obtaining class notes and assignments and is expected to be fully prepared for the next class session.   Note:  Except in cases of emergency or a full 24 hours notice, there will be no rescheduling of missed conferences.  However, when unavoidable situations occur, students may request an alternative conference time in advance of the regularly scheduled conference time.

Course Readings and Seminar Exercises

The following represents a tentative schedule of our activities during the semester and is subject to revision.  All changes will be announced in class.  Seminar exercises should be attempted before class meeting and will form the basis of our in-class discussions.

Seminar 1

Modes of Thinking and Reasoning

Readings:

Play:  Proof by David Auburn

Seminar 2

Geometry I:  It’s All Around Us!

Readings:

Novel:  Flatland—A Romance in Many Dimensions by Edwin A. Abbot 
The Heart of Mathematics, Sections 4.1, 4.3, 4.5
Seminar Exercises:
The Heart of Mathematics, Section 4.1:  2, 3, 5, 8, 12




The Heart of Mathematics, Section 4.5:  1, 2, 3, 4, 9




(Note:  There are no seminar exercises in Sections 4.3)
Seminar 3

Geometry II:  Higher Dimensions
Readings:

Short Story:  “The Church of the Fourth Dimension” by Martin Gardner

The Heart of Mathematics, Section 4.7

Seminar Exercises:  
The Heart of Mathematics, Section 4.7:  1, 3, 4, 5, 6, 7, 8

Seminar 4

Fractals and Chaos Theory I:  Symmetries of Dimension

Readings:
 
Non-Fiction:  Chaos:  Making a New Science by James Gleick  (Part I)

The Heart of Mathematics, Sections 6.1 & 6.2
Seminar Exercises:
The Heart of Mathematics, Section 6.1:  1, 2, 4, 6, 7, 8, 9




The Heart of Mathematics, Section 6.2:  1, 2, 9, 27, 28

Seminar 5

Fractals and Chaos Theory II:  Symmetries of Dimension

Readings:
 
Non-Fiction:  Chaos:  Making a New Science by James Gleick  (Part I)

The Heart of Mathematics, Sections 6.3 & 6.5
Seminar Exercises:
The Heart of Mathematics, Section 6.3:  1, 2, 4, 21, 24




The Heart of Mathematics, Section 6.5:  2, 6, 7, 8, 10, 11
Seminar 6

Fractals and Chaos Theory III:  Symmetries of Dimension

Readings:

Play:  Arcadia by Tom Stoppard 
The Heart of Mathematics, Sections 6.6

Seminar Exercises:
The Heart of Mathematics, Section 6.6:  1, 2, 3, 4, 5, 10, 11

Seminar 7
Understanding Infinity I:  Counting to Infinity…and Beyond?

Readings:

Short Story:  “The Extraordinary Hotel, or the Thousand and First




Journey of Ion the Quiet” by Stanislaw Lem
The Heart of Mathematics, Sections 3.1 – 3.2
Seminar Exercises:
The Heart of Mathematics, Section 3.1:  4, 5, 10, 12, 16




The Heart of Mathematics, Section 3.2:  6, 13, 16, 17, 18, 34, 35, 39

Seminar 8
Understanding Infinity II:  Larger and Larger

Readings:

Short Story: “The Library of Babel” by Jorge Luis Borges 

The Heart of Mathematics, Sections 3.3 – 3.4
Seminar Exercises:
The Heart of Mathematics, Section 3.3:  4, 11, 13, 20




The Heart of Mathematics, Section 3.4:  1, 3, 4, 7, 10, 11, 13, 16, 17, 20

Seminar 9

Understanding Chance

Readings:

Short Story:  “The Lottery in Babylon” by Jorge Luis Borges 

The Heart of Mathematics, Sections 7.1 – 7.3
Seminar Exercises:
The Heart of Mathematics, Section 7.1:  1, 4, 6, 7, 8




The Heart of Mathematics, Section 7.2:  2, 3, 5, 6, 7, 11, 18, 28




(Note:  There are no seminar exercises for Section 7.3)

Seminar 10

Understanding Data I:  Descriptive Statistics

Readings:

 Short Story: "The Case of the Ancient Mariner" by Colin Bruce 
The Heart of Mathematics, Sections 7.5 – 7.6

Seminar Exercises:
The Heart of Mathematics, Section 7.5:  4, 8, 19




The Heart of Mathematics, Section 7.6:  1, 2, 3, 5, 6, 7, 10, 22, 25, 26

Seminar 11

Putting it All Together I

Readings:

A Certain Ambiguity:  A Mathematical Novel by Suri and Bal
 Chapters 1-4

Seminar 12

Putting it All Together II

Readings:

A Certain Ambiguity:  A Mathematical Novel by Suri and Bal

  


Chapters 5-8

Seminar 13

Final Thoughts

Readings:

To be determined by student interest
Suggestions for Effective Reading of Mathematics (Textbooks)

1. When confronted with the task of reading a piece of mathematical text, skim the entire reading first to discern its general outline and to identify its main points and objectives. 

2. If necessary, review earlier portions of the textbook (or prior mathematical topics studied) to recall forgotten or unfamiliar vocabulary, techniques or theorems before attempting a thorough reading of the current text.

3. Don’t rush!  Read slow!  Mathematical writing is typically dense with ideas.  Spend as much time as necessary to understand the full intended meaning of each of the author’s arguments and examples.

4. Pay particular attention to the precise statement of new definitions and theorems.

5. Do not immediately skip over a portion of the reading that doesn’t make sense in the hope that its meaning will become more apparent later.  Because of the linear nature of mathematical writing in which one topic builds from those that precede it, it is very important to fully understand one topic before proceeding to the next.  

6. Try to identify the cause of any misunderstanding of the topics being studied. Consider all reasonable methods to resolve the misunderstanding. Whenever possible discuss difficult portions of the text with a friend, study partner, or study group.

7. If all else fails,  make sure to mark any portions of the text that remain perplexing so that you may raise these issues subsequently in class.

8. Occasionally authors will intentionally leave some details of arguments or examples to the reader to complete as an exercises.  Authors do this for pedagogical reasons and not laziness!  As a useful check on your understanding of the material, always fill-in in the details omitted by the author. 

9. Examples in textbooks often come with a moral.  Discern the author’s main point in providing the example.  Make sure you struggle to understand every aspect of the computation, manipulation, or procedure presented in the example.  

10. Always keep pencil and paper handy whenever reading mathematical text.  It can be very helpful to highlight important passages, insert marginal notes to yourself (ala Fermat!), and make simple calculations while involved in the reading of the text.

