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Mathematics and Jorge Luis Borges

Course Syllabus—Spring 2007

The works of Jorge Luis Borges, the highly influential 20th century Argentine writer, feature imaginatively intelligent and deeply provocative use of mathematical ideas and imagery.  Borges’ writings—primarily short stories, essays and poetry—describe fictitious worlds warping standard notions of time, space and existence and reveal the unavoidable friction between competing notions at the heart of modern mathematics:  the infinite versus the infinitesimal (set theory), the discrete versus the continuous (calculus), the reasonable versus the paradoxical (logic), the Euclidean versus the non-standard (geometry), the symmetric versus the distorted (fractals, chaos), the convergent versus the divergent (limits, series), the improbable versus the impossible (combinatorics, probability).  In short, this seminar will explore mathematics from a Borgesian point of view. 
Level of Course:
Open level.  No prior college-level mathematical study required.

Target Audience:
Though we will be led in this seminar to various mathematical ideas through the masterful words of a brilliant writer, potential students are duly advised:  this is neither a literature nor a writing course.  It is a mathematics course, pure and simple, but a mathematics course that has been designed specifically for that open-minded student who, despite (perhaps) prior poor experiences with the subject, is willing to explore the creative, intellectual and socially-relevant discipline that is, in essence, mathematics. 

Class Meeting:  

Mondays,  3:35 PM –  6:00 PM, Science Building 201

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)




(212) 206-6612 (home phone—please use it responsibly)

E-mail


dking@slc.edu (I’m addicted to it.  Electronic mail is definitely the 

easiest way to communicate with me outside of class and conference.)

Office:


121 Science Building (across from Computing Lab).  

Course Texts:
Borges, Jorge Luis, Collected Fictions.  Translated by Andrew Hurley.  Penguin Classics, 1998.  ISBN:  0-14-028680-2.

Borges, Jorge Luis, Selected Non-Fictions.  Translated by Eliot Weinberger.  Penguin Classics, 1999.  ISBN:  0-14-029011-7.


Kline, Morris, Mathematics:  The Loss of Certainty.  Oxford Press, 1980.  ISBN:  019503085.  This book provides an excellent outline of the history of mathematical thought and raises the provocative question, What is mathematics, really?

Course Readings:
For each seminar meeting there will be an assigned reading from one or more of the course texts and/or from a supplemental handout.  As this is a lecture-free course, these readings will form the basis of our seminar discussions.  In preparation for each seminar meeting, students must complete the assigned reading and be prepared to discuss in class the ideas encountered within.  Consult the ‘Course Readings’ section below for the schedule of readings and discussions.  

Assignments:
There will be four to five course assignments spaced evenly throughout the semester (one assignment due approximately every three weeks).  These assignments will focus on further exploration of the mathematical ideas and themes associated with Borges’ works and may involve doing library research, writing short to medium length essays, and completing mathematical exercises.   Late work will not be accepted.  However, a one day extension will be granted to any student who requests an extension 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 design and complete an independent project for conference work.  Individual conferences will be held every other week.  Student conference work may be dedicated to deeper investigation of a single topic studied in the course, study in a different branch of mathematics (e.g., statistics, game theory, differential equations) or some other mathematically-related investigation.  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.  

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 assignments and conference project.  

Attendance:
Both classroom and conference attendance is absolutely mandatory.  Students who miss more than one class or conference (without a documented reason) run the risk of reduced course credit.  Number of classes missed and number of classes with significant tardiness will be indicated on the course evaluation.  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 alternate conference time in advance of the regularly scheduled conference time.

Course Readings and Discussions
Below is an outline of the readings and topics of seminar discussion for each week of the semester.  This is only a rough map of the terrain to be explored this semester and is most certainly subject to change.  Actual readings—both Borges readings and mathematical readings—for any given week will be announced a week in advance.   All Borges readings listed below are contained in the volume Collected Fictions unless otherwise specified.

Week 1:  

Intro to Borges and Mathematical Thought:  A Taste of Themes To Come

Borges Readings:  
A Universal History of Iniquity (Complete Collection)

Mathematical Readings:  
Kline Intro Chapter 1

Weeks 2 :  

Logic and Reasoning

Read the following stories by Borges:

    From The Book of Sand:  “The Other” (P. 411)

    From In Praise of Darkness:  “The Ethnographer” (p. 334)

    From Artifices: “Death and the Compass”  (p. 147)

Read handout Doing Mathematics:  Chapter 2, Section 1--"Propositional Calculus" (pages 17-29) and be prepared to discuss exercises 1b, 2, 5, 6a, 8e, & 16 (pages 29 & 30).

Read handout Doing Mathematics:  Chapter 2, Section 2--"Sets" (pages 30-44) and be prepared to discuss exercises 1, 3, 9, 14ab, 18b & 19 (pages 44-46).

Read Chapter I and II of Morris Kline's Mathematics:  The Loss of Certainly.
Week 3:


Mathematics and Reality

Read Morris Kline's The Loss of Certainty through the end of Chapter 4.  Please be prepared to discuss the contributions to mathematics historically made by the following individuals and groups.  Most importantly, be ready to contrast their differing viewpoints on mathematics and its relation to science, reality and truth.

Pythagorean School, Plato, Aristotle, Euclid, Archimedes, Ptolemy, Hindu and Arab scholars, 

Copernicus, Kepler, Galileo, Descartes, Newton, Leibniz, Hum, Kant

Also read the following pieces by Borges:

"The Congress" (Book of Sands, 1975, p. 422)

"On Exactitude in Science" (The Maker, 1960, p. 325)

"The South"  (Artifices, 1944, p. 174)

"Borges and I" (The Maker, 1960, p. 324)

Weeks 4 :  

Continuous Mathematics:  Sequences  and Series

Read the entire handout on sequences and series.  Prepare the circled exercises at the end of each of the two sections in the handout.

Read the handout (given in class) on the Eleatic School of pre-Socratic Greek philosophy.

Also read the f ollowing pieces by Borges:

"The Book of Sands" (The Book of Sands, 1975, p. 480)

"Funes, His Memory" (Artifices, 1944, p. 131)

"The Perpetual Race of Achilles and the Tortoise"  (Selected Non-Fictions, 1929-1936, p. 43)

"Avatars of the Tortoise" (from handout)
Week 5:  

Shocking the System:  Non-Euclidean Geometry and Calculus

Read the entire handout (distributed in class) on Calculus.  Prepare the circled exercises at the end of each of the two sections in the handout.

Read Chapters V and VI of Kline's Mathematics:  The Loss of Certainty.

Also read the following pieces by Borges:

"Tlon, Uqbar, Orbis Tertius" (The Garden of Forking Paths, 1941, p. 68)

"The Disk" (The Book of Sand, 1975, p. 477)

Weeks 6:

Probability and Combinatorics I: How Likely? 

Read the first two sections of the "Counting and Probability" handout (distributed in class) and prepare the circled exercises at the end of each of those two sections.

Also read the following pieces by Borges:

"The Lottery in Babylon" (From The Garden of Forking Paths, 1941, p. 101)

"A Survey of the Works of Herbert Quain" (From The Garden of Forking Paths, 1941, p. 107)

"The Garden of Forking Paths"  (From The Garden of Forking Paths, 1941, p. 119)

Week 7:  

Probability and Combinatorics II: How Large?

Read the remaining sections ("Sections 6.3 and 6.4") of the "Counting and Probability" handout.  You may wish to review the ideas--partially discussed in class--from the first two sections as well.  Prepare the following exercises in the handout:

Section 6.2:  10, 20  <-- from last time

Section 6.3:  4, 11, 14

Section 6.4:  2a, 6, 11a,d

Also read the following piece by Borges...

"The Library of Babel" (From The Garden of Forking Paths, 1941, p. 112)

Week 8:  

To Infinity and Beyond, Part I

Read the first three sections of the "Infinity" handout (available outside my office door) and prepare the the following exercises:

Section 3.1:  Exercises 20 and 22.

Section 3.2:  Exercises 7, 13, 16, 17, 18, 35 and 37.

Section 3.3:  Exercises 11 and 13.

Also read Chapters VII and VIII in Kline's Mathematics:  The Loss of Certainty.

Also read the following piece by Borges...

"Circular Ruins" (From The Garden of Forking Paths, 1941, p. 96)

"The House of Asterion" (From The Aleph, 1949, p. 220)

Week 9:


To Infinity and Beyond, Part II

Read the remaining sections of the "Infinity" handout and prepare the the following exercises:

Section 3.4:  Exercises 13, 20

Section 3.5:  Exercises 6

Read Chapter IX in Kline's Mathematics:  The Loss of Certainty.  Review Chapters VII and VIII (which we did not have time to discuss this past Monday).

Read the following piece by Borges...

"The Approach to Al-Mu'tasim" (From The Garden of Forking Paths, 1941, p. 82)

"Averroes' Search" (From The Aleph, 1949, p. 235)

"The Aleph"  (From The Aleph, 1949, p. 274)

"Undr" (From The Book of Sand, 1975, p. 455)
Weeks 10 :  

The Philosophy of Mathematics and Borgesian Poetry, Part I

Read Chapter X in Kline's Mathematics:  The Loss of Certainty.  This is the only mathematical reading for the week, but do read it very carefully in preparation for our discussion.

Read the following piece by Borges...

From Fervor de Buenos Aires (1923):


"Year's End" (p. 19)

From Moon Across the Way 1925):


"Manuscript Found in a Book of Joseph Conrad" (p. 45)

From The Maker (1960):


"Everything and Nothing" (p. 87)


"The Hourglass" (p.99)


"Chess"  (p. 103)


"Mirrors" (p. 107)


"The Moon" (p. 111)


"Embarking on the Study of Anglo-Saxon Grammar" (p. 129)


"Adrogué" (p. 133)


"On Scientific Rigor" (p. 139)


"Epilogue"  (p.143)

From The Self and the Other (1964):


"The Cyclical Night (p. 151)


"The Enigmas" (p. 215)


"The Instant" (p. 215)


"To a Coin" (p. 235)

Weeks 11 :  

The Philosophy of Mathematics and Borgesian Poetry, Part II

Read Chapters XI and XII in Kline's Mathematics:  The Loss of Certainty.  After doing so, read the handout "Contracrostipunctus" from Douglas Hofstadter's Godel, Escher, Bach:  An Eternal Golden Braid.  

Read the following pieces by Borges (available in a handout outside my office door)...

From In Praise of Darkness (1969):


"James Joyce" (p. 273)


"Invocation to Joyce" (p. 287)


"Fragments from an Apocryphal Gospel" (p. 293)


"His Ending and His Beginning" (p. 297)


"In Praise of Darkness" (p. 299)

From The Gold of the Tigers (1976):


"The Palace" (p. 333)

From The Iron Coin (1976):


"For a Version of I Ching" (p. 383)


"The Iron Coin" (p. 387)

From The Limit (1981)


"Descartes" (p. 423)
Weeks 12 :  
Fractals, Chaos, Determinism and Fate, Part I

Read the entire handout "Chaos and Fractals" (excerpted from Burger and Starbird's The Heart of Mathematics) which available outside my office door.  You may skip the portion of Section 6.2 discussing the 'game of life' (which requires color to understand).  We will discuss this topic in class.  In the handout complete the following exercises:

Section 6.1 (pp. 410-411):  1, 2

Section 6.2 (pp. 421-429):  1, 9, 38-40

Section 6.3 (pp.  450-457):  4, 6, 21, 26

Also please read the following pieces by Borges:

“The Theme of the Traitor and the Hero” (From Artifices, 1944, p. 143)

“The Secret Miracle” (From Artifices, 1944, p. 157)




“The Immortal” (From The Aleph, 1949, p. 183)

“Story of the Warrior and the Captive Maiden”  (From The Aleph, 1949, p. 208)

Weeks 13 :  
Fractals, Chaos, Determinism and Fate, Part II

Mathematical Reading:  To be announced

Borges readings:

The Aleph:  “The Other Death”

The Aleph:  “The Zahir”

Brodie’s Report:  “The Elderly Lady”

The Maker:  “The Plot”

Brodie’s Report:  “Brodie’s Report”

Week 14:  

A Little Closure

Borges Readings:

To be announced

Mathematical Readings:  
To be announced

