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Mathematical Mystery Tour:  

Logic, History, Philosophy, Rationality, and Games

Course Syllabus—Fall 2005

Perhaps your high school courses left you with the impression of mathematics as a dying discipline, one devoid of beauty and relevance.   Or maybe you have already developed a fondness for logical,  spatial, or quantitative inquiry.  Designed for students in either camp, this first-year studies seminar will expose the beauty and relevance of mathematics as we investigate several fundamental and eternal questions in the field:   Where does mathematics come from?  What is logic and what role does it play in mathematics?  How do we create persuasive arguments?  What is the link between mathematics and various trademark issues in philosophy?  What central role has mathematics played in the historical development of civilization?  What is rationality and what is it good for?  How do we make informed decisions based on incomplete information or limited data?  How can mathematics be used to study ‘games’ of social interaction or conflict?  To be sure, this won’t be your high school mathematics class!
Level of Course:
Open; First-Year Studies Seminar

Class Meeting:  
Tu  11:00 AM –  12:30 PM,  Science Building 201




Fr   11:00 AM –  12:30 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—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).  

I strive to provide an office atmosphere in which students feel comfortable discussing their concerns and questions about course material, individual performance, life in general at Sarah Lawrence, whatever.  Students should feel free to seek me out for discussion or help beyond the regularly scheduled conference time. My office also houses a sizable collection of popular and textbook mathematics titles which I happily loan to interested students. You are welcome to peruse my shelves for potential readings.

Course Textbooks:
 Kline, Morris, Mathematics:  The Loss of Certainty.  Oxford Press, 1980.  ISBN:  019503085.  Purchase of this book is mandatory.
Auburn, David, Proof.  Faber and Faber, 2001.  ISBN:  0-571-19997-6.  Purchase of this book is mandatory.

Stoppard, Tom, Arcadia.  Faber and Faber, 1994.  ISBN:  0-571-16934-1.

Purchase of this book is mandatory.

Davis, Philip J. and Hersh, Rueben, The Mathematical Experience:  Study Edition.  Birkhauser, 1995.  ISBN: 0817637397. Purchase of this book is mandatory.
Epp, Susanna, Discrete Mathematics with Applications, 3rd Edition.  Brooks/Cole Publishing, 2003.  ISBN:  0534359450.  Purchase of this book is optional.

Burton, David M., The History of Mathematics—An Introduction, 5th Edition.  WCB/McGrall Hill Publishers, 1999.  ISBN: 0072471409.  Purchase of this book is optional.

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

one of the course textbooks 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 the ideas encountered in class.  See ‘Course Readings and Seminar Exercises’ below for the scheduling of readings.  

Seminar Problems
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 related 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.  Consult the attached course outline for specific assignments.  These problems will not be submitted, but will form the basis of our seminar discussions.

Problem Sets:
Approximately every other week a collection of exercises and essays in the form of a problem set will be assigned.  Unlike seminar exercises, this work is to be formally written up and submitted for evaluation.  Work on problem sets, unlike the seminar problems, is to be completed independently.  Do not discuss these problems with your classmates.  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  weekly.  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 or questions from class.  

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 will be provided 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.

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.  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 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.  The readings and exercises listed under each seminar are to be read and prepared in advance of the class meeting and will form the basis of class discussion.

In the Beginning…

Seminar 1

Course introduction:  no readings or exercises.

Seminar 2

Discussion of David Auburn’s play Proof.

Read entire play in preparation of seminar discussion. When it comes to determining the truth of a statement, claim or hypothesis, what constitutes proof?   In a 3-4 page essay discuss this question as it relates in contrasting ways to events in Auburn’s play, situations in your own life, and your understanding of how mathematics works.

Formal Logic Part I:  Compound Statements
Seminar 3

Reading:   
Epp, Section 1.1:  Logical Form and Logical Equivalence

Exercises:  
Section 1.1:  5, 8, 9, 11, 15, 17, 20, 24, 25, 33, 36, 44, 46, 48, 49, 54

Seminar 4

Reading:  
Epp, Section 1.2:  Conditional Statements

Exercises:  
Section  1.2:   3, 4, 7, 10, 14, 18, 20 (b, c), 22 (b,c), 23 (b,c), 26, 28, 32, 

                       34, 35, 36, 44, 46, 48, 49

Seminar 5

Reading:  
Epp, Section 1.3:  Valid and Invalid Arguments

Exercises:  
Section 1.3:  1-5, 7, 10, 13, 24, 26, 27, 33, 37, 39, 42, 44

Formal Logic Part II:  Quantified Statements
Seminar 6

Readings:  
Epp, Section 2.1:  Predicates and Compound Statements I


Epp, Section 2.2:  Predicates and Compound Statements II

Exercises:  
Section 2.1:  2, 3, 6, 11, 13-19, 22, 23, 25.


Section 2.2:  2, 3, 4, 7, 9, 11, 13, 21, 24, 28, 40, 47

Seminar 7

Reading:  
Epp, Section 2.3:  Statements Containing Quantified Statements

Exercises:  
Section 2.3:  5, 8, 11, 12, 14, 18, 19, 24, 27, 28, 29, 34, 35, 40(a,b,c,f,g), 42-44

Seminar 8

Reading:  
Epp, Section 2.4:  Arguments with Quantified Statements

Exercises: 
Section 2.4:  6, 11-16, 23, 24, 25, 32, 33

Primitive Number Systems and Symbols

Seminar 9

Readings:
Burton, Section 1.1:  Primitive Counting


      
Burton, Section 1.2:  Number Recording of the Egyptians and Greeks

Exercises:  
Section 1.2:  1af, 2, 3b, 4, 5bef, 6, 11ad, 12

Seminar 10

Reading:   
Burton, Section 1.3:  Number Recording of the Babylonians

Exercises: 
Section 1.3:  1abd, 2, 3, 4, 5, 10bd, 11c, 12

Mathematics in Early Civilizations

Seminar 11

Readings:
Burton, Section 2.1:  The Rhind Papyrus

Burton, Section 2.2:  Egyptian Mathematics

Burton, Section 2.3:  Three Problems from the Rhind Papyrus

Exercises:
Section 2.3:  1cd, 2, 3ac, 7, 20, 24

Seminar 12

Reading:
Burton, Section 2.4:  Egyptian Geometry

Exercises:
Section 2.4:  1, 3, 4, 5, 10a

Seminar 13

Reading:
Burton, Section 2.5:  Babylonian Mathematics

Exercises:
Section 2.5:  1, 2, 3, 6ac, 11

The Era of Greek Mathematics

Seminar 14

Readings:
Burton, Secction 3.1:  Geometrical Discoveries of Thales

Burton, Section 3.2:
Pythagorean Mathematics
 

Exercises:
Section 3.2:  1, 6, 7a-d, 11a-b

Seminar 15

Reading:
Burton, Section 4.1:  Euclid and the Elements

Burton, Section 4.2:  Euclidean Geometry.”  [Thru page 146 only.]

Exercises:
Section 4.2:  1, 2, 3, 4

Seminar 16

Reading:
Burton, Section 4.2:  Euclidean Geometry [Pages146-153 and 160-1 only]

Exercises:
Section 4.2:  6, 12

Elementary Number Theory & Methods of Proof
Seminar 17

Readings:  
Epp, Section 3.1:  Direct Proof and Counterexample I:  Introduction


Epp, Section 3.2:  Direct Proof and Counterexample II:  Rational Numbers

Exercises:  
Section 3.1:  5, 6, 9, 11, 15, 18, 28, 34-38, 42, 48, 53


Section 3.2:  13, 19, 32-36

Seminar 18

Readings:  
Epp, Section 3.3:  Direct Proof and Counterexample III:  Divisibility


Epp, Section 3.4:  Division in to Cases and the Quotient-Remainder Theorem

Exercises:  
Section 3.3:  5, 12, 13, 16, 17, 20, 22, 25, 29, 38

Section 3.4:  4, 5, 8, 14, 15, 37, 44

Seminar 19

Readings:  
Epp, Section 3.6:  Indirect Argument:  Contradiction and Contraposition

Epp, Section 3.7:  Two Classical Theorems

Exercises:  
Section 3.6:  6, 8, 9, 18, 23, 27


Section 3.7:  4, 7, 11, 19, 34

Sequences and Mathematical Induction

Seminar 20

Reading:  Epp, Section 4.1—Sequences 

Exercises:  Section 4.1—2, 3, 5, 10-16, 21, 22, 35, 37, 41, 45, 49, 51-53, 56

Seminar 21

Reading:  Epp, Section 4.2—Mathematical Induction I

Exercises:  Section 4.2—4, 8, 11, 12, 20, 24, 27, 31, 32

Philosophy and Mathematics

Seminar 22

Readings:  
Kline, Introduction, The Thesis



Kline, Chapter I:  The Genesis of Mathematical Truths 



Kline Chapter II:  The Flowering of Mathematical Truths
Kline, Chapter III:  The Mathematization of Science

Seminar 23

Readings:  
Kline, Chapter IV:  The First Debacle:  The Withering of Truth 

Kline, Chapter V:  The Illogical Development of a Logical Subject



Kline, Chapter VI: The Illogical Development:  The Morass of Analysis

Seminar 24

Readings:  
Kline, Chapter VII:  The Illogical Development:  Circa 1800



Kline, Chapter VIII: The Illogical Development:  At the Gates of Paradise 

Seminar 25

Readings:  
Kline, Chapter IX:  Paradise Barred:  A New Crisis of Reason



Kline, Chapter X:  Logicism versus Intuitionism

Seminar 26

Readings:  
Kline, Chapter XI:  The Formalist and Set-Theoretic Foundations


Kline, Chapter XII:  Disasters

Seminar 27

Readings:  
Kline, Chapter XIII:  The Isolation of Mathematics



Kline, Chapter XIV:  Whither Mathematics?



Kline, Chapter XV:  The Authority of Nature

Seminars 28 & 29

Mop-up

