Spring 2011 TAMU-Commerce

Math 597.003 – Differential Geometry
This is the syllabus for Math 597, Section 003 for the Spring 2011. Please read it carefully. You will be responsible for all information given in the syllabus, and for any modification to it that may be announced in class.
Instructor:  Dr. Yelin Ou
Office: Binnion Hall 313.  Phone: (903) 886-5949

                    E-mail: Yelin_Ou@tamu-commerce.edu
                     Webpage: http://www.tamu-commerce.edu/math/FACULTY/OU/ 
          Office hours:  T: 10:00am-11:00am, W: 2:00pm-3:00pm, 

                                  R: 9:30am-10:30am, 3:00pm-4:00pm, F: 11:00am-12:00pm

                                  and by appointment.

Class meetings and room:  TR 4:30am -5:45am, BH 330.

Text and references:

1. Stefan Waner: Introduction to Differential Geometry & General Relativity  

2. Sean Carroll, Spacetime and Geometry: An Introduction to General Relativity,  http://preposterousuniverse.com/grnotes/  
3. Wulf  Rossmann, Lectures on Differential Geometry, 

            http://www.e-booksdirectory.com/details.php?ebook=4842  

Course Description: Geometry of curves & surfaces in 3-space; Smooth Manifolds and Scalar Fields; Tangent Vectors and the Tangent Space; Contravariant and Covariant Vector Fields; Tensor Fields; Riemannian Manifolds; Locally Minkowskian Manifolds: An Introduction to Relativity; Covariant Differentiation Geodesics and Local Inertial Frames; The Riemann Curvature Tensor; A Little More Relativity: Comoving Frames and Proper Time; The Stress Tensor and the Relativistic Stress-Energy Tensor; Two Basic Premises of General Relativity; The Einstein Field Equations and Derivation of Newton's Law; The Schwarzschild Metric and Event Horizons. 
Prerequisite: Math 314 and Math 335.
Course Objectives: Differential geometry is a major field of mathematics that studies geometric properties of curves, surfaces, and their higher dimensional analogues by using the methods of calculus. Its long and rich history has demonstrated its crucial mathematical value and important connections with many branches of mathematics. Its applications have gone beyond to many fields including physics (general relativity, solid mechanics, gauge theory etc), economics, engineering, and computer vision. In this introductory course we will develop some basic concepts, fundamental ideas, and the language of differential geometry and study its application to general relativity.  I will try to make this course to suit students from a variety of math, science and engineering backgrounds, and hope that after completing the course, the students will be able to apply the basic knowledge and ideas of differential geometry where applicable and to be ready to study more advanced topics differential geometry and the relevant physics and their applications.
Instruction:  Instruction will include lecture, demonstration and models, and some group work projects, based on time available.

Computer & supplies: Using of Mathematica (a computer algebra system available in computers in Math Lab located in 328 Binnon Hall) is helpful but not required for this course.
Attendance: Attendance will be checked and it is your responsibility to sign the daily roll sheet. It is your benefit to attend the class.  
Tests: There will be two midterm and a final exams for the course. The 

tentative schedules for the exams are:

      Test 1: Feb. 15, Tuesday 4:30pm-5:35pm.

      Test 2: Apr. 5, Tuesday 4:30pm-5:35pm.

Final exam: comprehensive and the scheduled to be announced on

     http://web.tamu-commerce.edu/admissions/registrar/academicCalendars/ .

No makeup exam will be given unless you have verifiable evidence
showing an acceptable reason to have to miss a test and, in that case, you 

must notify the instructor before the test or in the earliest possible time. 

Homework & Quizzes: Homework will be assigned during each class period. You are strongly recommended to work out homework assignments on a regular basis since No one can learn mathematics without doing it! The assigned homework will be collected for grading every Thursday in the week before the test or final week. Some homework problems or their similar forms will be used as test questions. Pop quizzes are expected from time to time.
Course grades:  The course grade consists of

Homework & Quizzes: 15%
Two Tests :                   50%  
Final exam:                   35%.
The letter grades will be assigned using the following scale: 

 A:  90-100%    B:  80-89%    C:  70-79%     D:  60-69%      F:   0-59%

Withdrawal Policy: Concerning the deadlines and consequences of withdrawals please check on: http://web.tamu-commerce.edu/admissions/registrar/documents/academicCalendar2011.pdf 

Students with Disabilities: The Americans with Disabilities Act (ADA) is a federal anti-discrimination statute that provides comprehensive civil rights protection for persons with disabilities.  Among other things, this legislation requires that all students with disabilities be guaranteed a learning environment that provides for reasonable accommodation of their disabilities.  If you have a disability requiring an accommodation, please contact:

Office of Student Disability Resources and Services/ Gee Library
Room 132 . Phone (903) 886-5150 or (903) 886-5835, Fax (903) 468-8148, and Web: StudentDisabilityServices@tamu-commerce.edu 

Getting help: A better way to learn math is to keep progress and leave no gaps in one’s study.  So please get help as soon as you need it. You are welcome to come to me or use email communication for help.
