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1. COURSE NUMBER AND TITLE: MATH 624 Euclidean geometry (3:3:0) 
Course Prerequisite: MATH 290, MATH 322 or equivalent.  
Catalog Description: Euclidean space, geometry of k-dimensional planes, the affine structure of Euclidean space, rigid motions and similarities, parallelotopes and volumes, convex polytopes, quadric surfaces, additional topics by instructor’s choice. 

2. COURSE JUSTIFICATION:
Course Objectives: The purpose of MATH 624 is to give an advanced exposition of various topics of n-dimensional Euclidean geometry.
Course Necessity: Math 624 is intended to cover the existing gap in the study of Euclidean geometry, 
heavily used in various high-level mathematical courses.
Course Relationship to Existing Programs: MATH 624 is planned as a high-level course for Master’s degree or an entry-level course for Ph.D. degree in mathematics 
Course Relationship to Existing Courses: The proposed course has minor overlap with MATH 604 (Geometry for teachers), which is not available for credit for students earning any kind of degree 
in mathematics and is taught at a very low level. If the proposed course MATH 624 will be approved, I 
intend to submit a course modification for MATH 644 (Convex geometry) requiring MATH 624 as a prerequisite and to modify slightly the syllabus for MATH 644 to avoid teaching topics that are covered in MATH 624.
3. APPROVAL HISTORY: First submission. 
4. SCHEDULING AND PROPOSED INSTRUCTORS: Once in two years.
Semester of Initial Offering: Fall 2008 
Proposed Instructors: Flavia Colonna, Rebecca Goldin, Valeriu Soltan 
5. TENTATIVE SYLLABUS: See attached.

MATH 624
Euclidean geometry
-- SYLLABUS --

Prerequisites: MATH 290 and MATH 322 or equivalent
Credits: 3 
Instructor: Valeriu Soltan
Office Hours: Mondays and Wednesdays, 4 pm – 5:30 pm
Course Description: This course is viewed as an advanced geometric extension of the existing course MATH 322 Linear algebra. The main targets of the course are: 1) a comprehensive study of multidimensional planes, 2) classification of various geometric transformations in Euclidean space, 3) development of the theory of volume and surface area, based on convex polytopes.  
     
Lecture Content: 

· Week 1. Review of linear algebra.
· Week 2. k-dimensional planes and their properties.
· Week 3. Geometry of k-dimensional planes.
· Week 4. Affine combinations and baricentric coordinates.  
· Week 5. Affine transformations and affinities. 
· Week 6. Rotations and their canonical matrix presentations.
· Week 7. Classification of rigid motions and similarities. 
· Week 8. Parallelotopes and volumes. 

· Week 9. Convex polytopes.

· Weeks 10-15. Additional topics by instructor’s choice 
Homework: Assigned weekly as a set of research and computational problems. 
Project: (describe, if applicable) N/A
Exams: One midterm and a final exam. 

Grades: Homework (40%), Midterm (30%), Final Exam (30%) 

Required Texts: M. Berger, Geometry. I. II, Springer-Verlag, Berlin, 1994.

                 










