
Syllabus. Classical Geometry (Math 128 A). Fall 2013. Prof. Richard Montgomery
Meetings: MWF 9:30 to 10:40 in Physical Sciences 114
Office hours: M 11-12. Th. afternoons: 12-2 of 10/10, 10/24; 11/7; 11/21, 11/28. and 2:15-4:15 of 10/3,

10 /17, 10/31, 11/14. (Professor’s office: 4120 McHenry.)
TA: Michael Magee. office? office hrs: ?
class web site: http://people.ucsc.edu/ rmont/classes/clGeom2013/index.html ; stuff on ecommons also

PRIMARY TEXT. Euclid. Links to on-line versions are available through the class website. O google
‘on-line Euclid’. A classic and cheap printed version is published by Dover (author:Heath). There is a
beautiful picturebook version by Byrnes.

OTHER TEXTS: Class Reader. Stillwell’s ‘Topics in Geometry’.
REQUIRED EQUIPMENT: A compass (not a protractor!) and straightedge.

Evaluations and grade breakdown :
HOMEWORK AND CLASS PRESENTATIONS: 20 %

MIDTERM: 35 % ; A Passing midterm score is REQUIRED FOR PASSING the course (*).

FINAL EXAMINATION: 35 %

Calendar.
Sept 27. Friday. 1st day of class.
Nov 1 (Fri). Midterm.
Nov 11 (Mon). Platonic solids due
Dec 6. Friday. last day of class.
Monday, December 9. 12-3 pm. FINAL EXAM.

MY GOALS: I expect the student who passes the course will have the skills to teach a useful and
enjoyable high school geometry course in the spirit of Euclid, including compass-and-straightedge construc-
tions, rigorous proofs, and ability to communicate. I expect students to gain a passing knowledge of spherical
and hyperbolic geometry, of the use of complex numbers for transformations of the plane and the sphere, and
of the interaction between geometry and number theory: irrationality, constructibility, continued fractions,
etc.

CLASS STRUCTURE. Up to midterm the class is a “boot camp” in Euclidean Geometry.
(*) By midterm you are expected to be able to find, explain, and write up intermediate-level constructions

proofs in Euclid’s geometry.
The class is participatory. Some HW is assigned solely in class. Some HW is graded solely in class.
Topics.We explore relations between geometry and number: ratios, continued fractions and Euclid’s

algorithm, incommensurability (= irrationality), the use of compass and straightedge as a computer to
perform arithmetic. After the midterm complex numbers become important. We identify Euclid’s plane
with Descartes plane and this in turn with the complex number field C1 , an identification which allows us
to implement transformations ( orientation-preserving similarities) by complex arithmetic. We look at the
geometry of the sphere, relating it to the plane via stereographic projection. We traditionally end with
hyperbolic geometry, focusing on the upper half plane model and Mobius transformations. An overview
can be made by looking at the similarites and differences between the three basic geometries: Euclidean,
spherical, hyperbolic.

Additional goals: Learn participatory methods of instruction. Develop geometric intuition. Appreci-
ate geometric beauty. Learn and appreciate the differences between the synthetic (visual and axiomatic) vs.
analytic ( coordinate based algebraic) approaches to geometry. Learn a bit of the history of geometry.
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An Outreach / Advert. “ On-Campus Recovery Meetings : Are you or someone close suffering from

compulsive use of food, alcohol, other drugs, gaming, gambling, love, sex and/or co-dependency? Is your life
feeling unmanageable? Students like you have found relief from mental obsessions of all kinds. The solution
is simple: We help one another and practice 12 steps of recovery. Join us on Mondays, 8:00 PM, at Stevenson
Senior Commons. Coffee and treats provided!

See website for more information: http://healthcenter.ucsc.edu/shop/aod-program/aa.html ”
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