
MATH 301 - Geometry and the History of Mathematics

(available on web)PRIVATE 

T,R:   8:00 - 9:15
Room: S 151

Professor:  Br. Joel Baumeyer, F.S.C., Ph.D.                  


Office:  S103-A (Basement of Science Building)   E-Mail: baumeyer@cbu.edu   Web Page: www.cbu.edu/~baumeyer
   Phone: 321-3442
Office Hours:  T,R: 10:45 - 12:00 and  12:45 – 2:00  and by appointment.  (There is a sign-up sheet on the door.)
Textbook:     Euclidean and Non-Euclidean Geometries, third edition, Greenberg, Marvin J., W.H. Freeman and Co.  1993.

Catalog Data:  MATH 301.  GEOMETRY AND HISTORY OF MATHEMATICS.  The course contains topics in geometry and the history of mathematics.  Topics include Euclidean and non-Euclidean geometry, mathematical structures and the historical development of mathematical concepts. One semester, three credits.   Course prerequisites: MATH 132.  

Raison d'être: The State of Tennessee requires that all prospective high school teachers of mathematics take a college course in non-Euclidean geometry and the history of mathematics as part of their fundamental training in mathematics.  Beyond the requirement, however, lies the opportunity to discover the history of man's ability to reason rigorously, prove for oneself some basic geometric ideas and correct errors that were made in classic geometric studies.  The study of non-Euclidean geometries will offer the opportunity to "think outside the box" of traditional geometric concepts, (e.g. the possibility of more or less than180° in a triangle).   Likewise, the course will help see how some of the abstract facts developed in the process of studying geometry led to concrete applications in the physical world.

Outcomes:  After successfully completing this course the student will be able to:

· Use the axiomatic method of proof;

· Explain the parallel postulate dilemma;

· Develop logical proofs in an axiomatic system;

· Use Hilbert's axioms  as a point of departure for developing non-Euclidean geometries;

· Explain the bases of non-Euclidean geometries and the centrality of the parallel postulate;

· Identity important historical events in the development of non-Euclidean geometries;

· Identity important historical events in the development of mathematics in general.

Goals:  To expand the students' background in geometry and to introduce the student to axiomatic systems and rigorous thinking.  Likewise, to introduce the student to various aspects of the history of mathematics and some of the people who developed the subject.

Syllabus:
Chapter:
Topics:


    

   1

EUCLID'S GEOMETRY: origins; axiomatic method; the first four postulates. 


2 LOGIC & INCIDENCE GEOMETRY: informal logic; theorems and proofs (indirect); 






symbolic logic; incidence geometry; models; projective & affine planes.

3 HILBERT'S AXIOMS: flaws in Euclid; axioms of betweenness, congruence,






continuity, parallel​ism.


4 NEUTRAL GEOMETRY: geometry w/o parallel axiom; measure of angles and segments;





 
theorems: alternate interior angles, exterior angle, Saccheri-Legendre;






equivalence of parallel postulates

   

   5

HISTORY OF PARALLEL POSTULATE




   6

DISCOVERY OF NON-EUCLIDEAN GEOMETRY: history, hyperbolic geometry;






 angle sums; similar triangles;

   

   7

INDEPENDENCE OF PARALLEL POSTULATE; consistency of






hyperbolic geometry; Beltrami-Klein  and Poincare models; perpendicularity.




  ***

PRESENTATIONS BY STUDENTS ON THE LIVES OF VARIOUS MATHEMATICIANS





 AND VARIOUS SIGNIFICANT IDEAS IN MATHEMATICS

Grading:  Will  be determined by the cumulative test scores and  the final exam.   Generous partial credit is always given.

Grading Scale:  Standard:  A - 93, B - 86, C - 75, D - 70.   (Notice statement on partial credit above!)

Weighting:  All tests listed below, together will count 2/3 of the final grade.  Final exam counts 1/3 of the final grade.

Attendance:  C.B.U.'s policy states that a student who cuts eight (8) classes may be given a failing grade for the course. Attendance is taken at the beginning of each class, if you are not present at the beginning of class you are considered tardy.  Two tardies counts as one absence.  No food or drink in class,  please.
In Class Tests:  Three written tests (EMB Grades: 3, 4, 7) will be given as indicated on the schedule sheet plus a final exam.  Each test will be worth approximately 100 points.  You should keep a record of your grade as the semester progresses and at the end of each quarter you will be informed of your score to date.  If on any test you feel an error has been made you have one week  to check it out; bring your test with you!  If there are discrep​ancies, the mark book takes precedence unless the test paper shows otherwise.   

Homework:  There are two types of homework:  daily and practice  (available on Web).


Daily:    A specific homework assignment will be given regularly.  This assignment will be collected at the beginning of the next class.  Place it on the teacher’s desk when entering and pick up the previous days corrected assignment.  The exercise will be graded on clarity of presentation, correctness, neatness and a written comment dealing with the work and/or class that day.  (Also see Homework Procedures below for more details.)  In general each homework will be worth 20 points.  If a homework is not turned in the grade is zero (0).  Homework may be only one day late; after that the grade is zero.  An on time homework with a grade less than 75% may be corrected for partial credit if resubmitted the next class after being graded.  All of these homeworks will count as two more tests (EMB Grades: 1 & 5).  They will count approximately 1/10 of your grade.

Practice: The other homeworks, those given on the Homework Sheet will be collected on test days and the cumulative score on it MAY raise your final grade if you are close (0.5%) to the next highest letter grade!  As you enter class place your homework folder on the teacher's desk; you may pick it up at the same place usually by the end of the test. This grade can make a significant difference on your final grade.
Reports:  Each student will be responsi​ble for four reports each quar​ter.  The first qua​rter the topic will be on Ancient Mathematics: two (2) on  some area of mathematics and two (2) on some person.  The second quarter the topic will be the same for Modern Mathematics.  (The dividing line is Descartes.)  You are free to choose the topic and person you are interested in subject to the approval of the instructor.  Topics will be allowed on a first come first served basis!  The reports will be presented in a 3 to 5 page paper (typed,  in Word) along with an oral report accompanied by a Power Point presentation no longer than 10 minutes in duration.  These reports will count as another test (EMB Grade 2).  Each member of the class will critique each talk to give constructive feedback to the speaker.  The critiques will be graded and this will count as a set of quizzes.  (EMB Grade 6, approximately 1/20 of grade.)

Makeup:   No redos or late work of any type will be accepted after class:   Thursday, April 19, 2007.
Materials:  Mathematics (homework and tests) are to be done in pencil.  Eraser and ruler needed for graphs.  Quadrille paper needed for graphs.  Use a cover with prongs for reports and a second cover with prongs for practice homework.  (Grades will be recorded on each cover in green ink so be sure to choose a light colored cover that will easily display the grade.)  Homework grades are recorded only on the cover until the end of the semester.  Therefore, if grade is unreadable or cover lost, homework will be considered not turned in.    

Formats:  Tests:  Name in upper right-hand corner; Geometry underneath name, date beneath Geometry.


Daily Homework:  Same as tests.  Date assigned, page and problem number underneath your name, etc. 


       Procedures:



1.  Use standard 8.5" by 11" paper. 

2.  Show all necessary work providing clear, yet concise explanations. Box in or circle all of your answers.



3.  Arrange problems in numerical order.

4.  Use a straightedge to draw straight lines.  Quadrille paper is required for graphs; label axes and the scale marks and points as is appropriate.



5.  Staple all work together; paper clips and dog-earing are not acceptable.

6.  Place your first and last name, course and section, and date assigned in the upper right-hand corner. 

7.  Assignments are to be turned in when due at the beginning of class.  Don't wait for them to be collected.  Makeups on homework assignments are rare and must be approved ahead of time.  (See homework above.)

Practice Homework:  Name and Geometry on the front cover as above in "Tests".  Each set of homeworks must begin with a new set of papers, with the assign​ments:  page/problem numbers listed on the upper right-hand corner.   (See Rules 1 to 4 above.)


Graphs:  Axes and legend always labeled.  All straight lines drawn with a ruler.  All points and lines drawn are to be labeled.

 Bibliographies:  Available from the instructor is a copy of a bibliography of articles on the history of mathematics by various topic from seven different publications up to 1966.  Also in the same folder is the listing of all books on the history of mathematics currently in our library.   Learn to use our library computer system.  The teacher also has available a considerable number of books on various aspects of the history of mathematics.  Here is a very helpful web site on the history of math:  http://www-groups.dcs.st-and.ac.uk/~history/  

The Math Center is located in Science 116, mornings and Science 151, afternoons and evenings.  Cabri Geometre is a geometry program, which may be available in the Center.  Phone: S 116: 321-3245; S 151: 321-3399.
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