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The History of Elementary Mathematics:

From Pythagoras to Newton

Course Syllabus—Spring 2004

Mathematics is one of the oldest intellectual pursuits, its history a fascinating story filled with human drama, extraordinary individuals and outstanding achievements.  This seminar focuses on the role played by mathematics in the emergence of civilization (ca. 3500 B.C.) and follows their joint evolution over nearly five thousand years.  The course represents a chronological and contextual journey beginning with the origins of mathematics in ancient number systems and tracing its development through Egyptian, Babylonian, Greek and medieval periods.  Considerable biographical attention will be given to those prominent men and women during this period of history who have provided the greatest contribution to mathematical progress:  Pythagoras, Euclid, Archimedes, Hypatia, Copernicus, Galileo and Newton among others. 

Level of Course:
Open to any interested student.  Working knowledge of basic high school algebra and geometry is assumed. 

Target Audience:
This course has been designed for those students who want to learn about the historical development of basic mathematics (arithmetic, algebra, and geometry).  It is an ideal course for students interested in mathematics, world history, history of science, religion, and philosophy.  This course does not prepare students for advanced study in mathematics.

Class Meeting:  
M    2:00-3:30PM, Science Building 201




Th   2:00-3:30PM, 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, questions, complaints or kvetches 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. This semester I will be in my office every day of the week except Wednesday. My office 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 Textbook:
Burton, David M., The History of Mathematics—An Introduction, 5th Edition.  WCB/McGrall Hill Publishers, 1999.  ISBN: 0072471409


This is the main textbook for the courses.  Additional materials will be provided in class handouts.  See Bibliography below.  

Warning:  Make sure to purchase the 5th edition of this text.  Earlier versions are still occasionally sold in bookstores.  The 5th edition is available in the campus bookstore.

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.  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 high school courses.  In this course you will have much opportunity and will be given sufficient guidance in developing your mathematical reading skills.

Seminar Problems
Knowledge, understanding and, in particular, an appreciation of the historical 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 preparation for each seminar meeting.  These exercises—some computational, some theoretical, some open-ended discussion questions, many historically-based—serve to further develop an appreciation of the mathematical dilemmas that challenged some of the greatest minds of our history.  Most of these daily exercises are keyed to the course’s main textbook by David M. Burton.  Consult the attached course outline for specific assignments.
Essays and
Approximately every other week a set of short essay questions and

Exercises:
exercises will be assigned.  Some of these assignments require background research.  In such cases, documentation of sources is expected.  This work is to be completed independently and will will be submitted for evaluation. 
Conference Work:
Each student in the course will be expected to complete an individual project for conference work.  Individual conferences will be held  biweekly. Student conference work may be dedicated to deeper investigation of a single topic studied in the course, study in a specific branch of mathematics (e.g., statistics, calculus or game theory) 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.  

The Division of Science and Mathematics also provides the services of a mathematics tutor at no cost to the student.   Mathematics tutoring is available by appointment only.  Simply call Anthony Schultz at 395-2468 to make an individual or group appointment.

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 submitted work, and completion of a 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 Bibliography


The following articles, essays and texts will serve as the main sources for our investigation of the history of mathematics and civilization. Those sources marked with an asterisk have been placed on reserve at the Raushenbush Library.  Copies of the essays and articles below will be distributed in class.

[ASCHER]*  
Ascher, Marcia, Ethnomathematics:  A Multicultural View of Mathematical Ideas.  Chapman & Hall/CRC, 1991. 
[ASCHERS]*
Ascher, Marcia and Ascher, Robert,  Mathematics of the Incas:  Code of the Quipu.  Dover Publishing, 1997.

[BUCK]
Buck, R. Creighton, “Sherlock Holmes in Babylon”.  American Mathematical Monthly, 87 (1980):  335-345.

[BURTON]*
Burton, David M., The History of Mathematics—An Introduction, 5th Edition.  WCB/McGrall Hill Publishers, 1999.  The main source and required textbook for this course.  Available for purchase at the campus bookstore.

[DAUS]
Daus, Paul, “Why and How We Should Correct the Mistakes of Euclid.”  The Mathematics Teacher, 

[GUILLEN]*
Guillen, Michael, Five Equations that Changed the World.  Hyperion, 1995.

[HEATH-1]*
Heath, Sir Thomas,  Euclid:  The Thirteen Books of the Elements.  Dover Press. 1956.

[JONES]
Jones, Phillip S., “Irrationals and Incommensurables I:  Their Discovery and a ‘Logical Scandal.’”  Mathematics Teacher 49 (1956): 123-127.

[NEWMAN]
Newman, James R., “The Rhind Papyrus.”  Scientific American, 187 (1952): 24-27.

[STEIN]*
Stein, Sherman, Archimedes:  What Did He Do Besides Cry Eureka?  Mathematical Association of America, 1999.

[STRUIK-1]
Struik, Dirk J., “Stone Age Mathematics.”  Scientific American, 179 (Dec. 1948):  44-49.

[STRUIK-2]
Struik, Dirk J., “On Ancient Chinese Mathematics.”  The Mathematics Teacher, October, 1963.

[SWETZ]
Swetz, Frank, “The Evolution of Mathematics in Ancient China.”  Mathematics Magazine, 52 (1979): 110-19.

Additional Text Resources:

[BOYER]*
Boyer, Carl and Merzbach, Uta,  A History of Mathematics, 2nd Edition.  Wiley Publishers 1991.  Very detailed general study of the history of mathematics.

[CALINGER]*
Calinger, Robert, Editor,  Classics of Mathematics.  Prentice Hall Publishers, 1982.  An anthology of writings of ancient and modern mathematicians.

[COOKE]*
Cooke, Roger, The History of Mathematics, A Brief Course.  Wiley Interscience Publishers, 1997.  General history of mathematics textbook.

[HEATH-2]*
Heath, Sir Thomas, A History of Greek Mathematics.  Dover Publishing 1981.  A detailed examination of the Greek era of ancient mathematics.

[KATZ]*
Katz, Victor, A History of Mathematics, An Introduction, 2nd Edition. Addison-Wesley Publishers, 1998.  Burton-like textbook.

[SIMMONS]*
Simmons, George F., Calculus Gems:  Brief Lives and Memorable Mathematics.  McGraw-Hill Publishers, 1992.  Excellent  brief biographies of ancient and modern mathematicians.  Also included is discussion of several important mathematical discoveries.

[WINKS]*
Winks, Robin W., A History of Civilization:  Prehistory to the Present, 9th Edition.  Prentice Hall Publishers, 1996.  A comprehensive text on the history of western and non-western civilization.  Not mathematically oriented, just a general history textbook.

Web Sources:
[JOYCE]
http://aleph0.clarku.edu/~djoyce/mathhist/mathhist.html.  This cite includes brief discussions of historical mathematical topics, bibliographies, and a timeline of famous historical mathematicians.

[MAC]
http://www-groups.dcs.st-and.ac.uk/~history/. Absolutely terrific cite housed at the University of St. Andrew includes searchable indices of biographies and historical topics. Includes more than 1000 biographies with major mathematicians listed alphabetically and chronologically, an index of topics, and a birthplace map.

[TRINITY]
http://www.maths.tcd.ie/pub/HistMath/HistMath.html.  This Trinity College (Dublin) cite contains biographies of some mathematicians, taken from A short account of the history of mathematics (4th edition, 1908) by W. W. Rouse Ball and a directory of Web sites and pages around the world relevant to the history of mathematics.

There are numerous and excellent web sources in the history of mathematics.  The three cites above all serve as excellent starting points for your electronic-based historical explorations. 

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.

Preparing to Study the History of Mathematics

Seminar 1

Discussion:

What is Mathematics anyway?

Early Number Systems and Symbols

Seminar 2

Reading:

Burton, “Primitive Counting.”  [BURTON:  Chapter 1, Section 1]

Struik, “Stone Age Mathematics.” [STRUIK-1]

Ascher, “Numbers:  Words and Symbols.”  [ASCHER:  Introduction and Chapter 1]

Ascher and Ascher, “How to Make a Quipu.”  [ASCHERS:  Chapters 2]

Seminar 3

Reading:

Burton, “Number Recording of the Egyptians and Greeks.”  [BURTON:  Chapter 1, Section 2]

Burton, “Number Recording of the Babylonians.”  [BURTON:  Chapter 1, Section 3]

Swetz, “The Evolution of Mathematics in Ancient China.”  [SWETZ]

Exercises:

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

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

Mathematics in Early Civilizations

Seminar 4

Reading:

Burton, “The Rhind Papyrus.”  [BURTON:  Section 2.1]

Burton, “Egyptian Mathematics.”  [BURTON:  Section 2.2]

Newman, “The Rhind Papyrus.”  [NEWMAN]

Exercises:

BURTON—Section 2.3:  1cd, 2, 3ac, 7, 12[for 3/7 and 4/15 only]

Note:  These problems are based on information discussed in Section 2.1 and 2.2.  

       Section 2.3 is not needed to complete these exercises.

Seminar 5

Reading:

Burton, “Three Problems from the Rhind Papyrus.”  [BURTON:  Section 2.3]

Exercises:

BURTON—Section 2.3:  20, 24.

Seminar 6

Reading:

Burton, “Egyptian Geometry.”  [BURTON:  Section 2.4]

Exercises:

BURTON—Section 2.4:  1, 3, 4, 5, 10a

Seminar 7

Reading:

Burton, “Babylonian Mathematics.”  [BURTON:  Section 2.5]

Buck, “Sherlock Holmes in Babylon.”  [BUCK]

Exercises:

BURTON—Section 2.5:  1, 2, 3, 6ac, 11

The Beginnings of Greek Mathematics

Seminar 8

Reading:

Burton, “Geometrical Discoveries of Thales” [BURTON:  Section 3.1]

Burton, “Pythagorean Mathematics.”  [BURTON:  Section 3.2]
 

Exercises:

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

Seminar  9

Reading:

Burton, “The Pythagorean Problem.”  [BURTON:  Section 3.3.  The material from page 106 to the middle of page 110 may be omitted.]

Jones, “Irrationals or Incommensurables: Their Discovery and a Logical Scandal.”  [JONES]

Exercises:

BURTON—Section 3.3:  2, 4, 5, 15, 16 17

Seminar 10

Reading:

Burton, “Construction Problems of Antiquity.”  [BURTON:  Section 3.4]

The Alexandrian School

Seminar 11

Reading:

Burton, “Euclid and the Elements”  [BURTON:  Section 4.1]

Burton, “Euclidean Geometry.”  [BURTON:  Section 4.2  For now simply read up until the middle of page 146.]

Exercises:

BURTON—Section 4.2:  1, 2, 3, 4

Seminar 12

Reading:

Burton, “Euclidean Geometry.”  [BURTON:  Section 4.2 Read from the middle of page 146 to the bottom of page 153.  Also read pages 160-1.]

Daus, “Why and How We Should Correct the Mistakes of Euclid.”  [DAUS]

Exercises:

BURTON—Section 4.2:  6, 12

Seminar 13

Reading:

Burton, “Euclid’s Number Theory.”  [BURTON:  Section 4.3  For now simply read up until the middle of page 169.]

Exercises:  

BURTON—Section 4.3:  1ab, 9, 15

Seminar 14

Reading:

Burton, “Euclid’s Number Theory.”  [BURTON:  Section 4.3  Read from the middle of page 169 to page 175.]
Exercises:  

BURTON—Section 4.3:  1de, 16ab, 24

Seminar 15

Reading:

Burton, “Eratosthenes, the Wise Man of Alexandria.”  [BURTON:  Section 4.4]

Exercises:

BURTON—Section 4.4:  1

Seminar 16

Reading:

Burton, “Archimedes.”  [BURTON:  Section 4.5]

Stein, “The Life of Archimedes.”  [STEIN:  Chapter 1]

Stein, “The Law of the Lever.”  [STEIN:  Chapter 2]
Exercises:  

BURTON—Section 4.5:  1, 2, 6

The Twilight of Greek Mathematics

Seminar 17

Reading:

Burton, “The Decline of Alexandrian Mathematics.”  [BURTON:  Section 5.1]

Burton, “The Arithmetica.”  [BURTON:  Section 5.2]

Exercises:

BURTON—Section 5.3:   1, 2, 3

Note:  These problems are based on information discussed in Sections 5.1 and 5.2.  

             Section 5.3 is not needed to complete these exercises.

Seminar 18

Reading:

Burton, “The Later Commentators.”  [BURTON:  Section 5.4]

Burton, “Mathematics in the Near and Far East.”    [BURTON:  Section 5.5  Pages 226 to 236 only.]

Exercises:

BURTON—Section 5.4:  1, 2ace.

BURTON—Section 5.5:  1ab, 2b, 3, 5

Seminar 19

Reading:

Burton, “Mathematics in the Near and Far East.”   [BURTON:  Section 5.5  Pages 236 to 243.]

Struik, “On Ancient Chinese Mathematics”  [STRUIK-2]

Exercises:

BURTON—Section 5.5:  6, 16, 18

The First Awakening

Seminar 20
Reading:

Burton, “The Decline and Revival of Learning.”  [BURTON:  Section 6.1]

Burton, “The Liber Abaci and Liber Quadratorum.”  [BURTON:  Section 6.2]

Exercises:

BURTON—Section 6.2:  1, 3, 4

Seminar 21

Reading:

Burton, “The Fibonacci Sequence.”  [BURTON:  Section 6.3]

Exercises:

BURTON—Section 6.3:  1, 2, 5

The Renaissance of Mathematics

Seminar 22

Reading:  

Burton, “Europe in the Fourteenth and Fifteenth Centuries.”  [BURTON:  Section 7.1]

Burton, “The Battle of the Scholars.”  [BURTON:  Section 7.2]

Seminar 23

Reading:


Mathematical Review:   Rectangular Coordinate Systems

Exercises:  

Rectangular Coordinate Systems:  2, 4, 12, 19, 27, 57, 69

Seminar 24

Reading:

 
Mathematical Review:  Lines

Exercises:


Lines:  16, 20, 22, 25, 28, 30, 36, 48

The Age of Experimentation

Seminar 25

Readings:

Burton, “The Dawn of Modern Mathematics”  [BURTON:  Section 8.1  Read pages 313 to 

  middle of page 321 only]

Seminar 26

Readings:

Burton, “The Dawn of Modern Mathematics”  [BURTON:  Section 8.1  Read middle of page

        321 to page 335 only]


Simmons, “Kepler”  [SIMMONS:  A10]

Seminar 27

Readings:


Burton, “Descartes:  The Discours de la Methode”  [BURTON:  Section 8.2]


Langer, “Rene Descartes”


Boyer, “The Invention of Analytic Geometry”  [BOYER-2]

Exercises:


BURTON—Section 8.2:  1, 7, 8

Seminar 28

Readings:

Guillen, “Apples and Oranges:  Isaac Newton and the Universal Law of Gravity”  [GUILLEN]

