
Math 4980 Fall 2020

Differential Geometry

TuTh 3:30-4:50, Remote

General Course Information

Instructor
John Krueger
408 GAB
jkrueger@unt.edu

Office Hours
Wednesday 2-5:30 Zoom id 223 981 9664, or by appointment

Textbook
Differential Geometry of Curves and Surfaces, by Kristopher Tapp

Prerequisites
Math 2700 Linear Algebra, Math 2730 Multivariable Calculus, and Math 3000 Real Analysis

Course Content
Introduction to differential geometry. Topics include curves, Frenet formulas, surfaces, differ-
ential forms, isometries, the Gauss map, geodesics, first and second fundamental forms, Gauss-
Bonnet theorem.

Course Website
All lectures, assignments, and other course information will be posted on Canvas

Grading
20% Homework, 25% Midterm 1, 25% Midterm 2, 30% Cumulative Final Exam.
[90,100] = A, [80,89] = B, [70,79] = C, [60,69] = D, [0, 59] = F.
Your lowest homework grade will be dropped.

Exam Dates
Exam 1: Thursday, October 8 (3:30–4:50, Chem 106).
Exam 2: Thursday, November 19 (3:30–4:50, Chem 106).
Final Exam: Tuesday, December 8, 1:30–3:30 (Remote).

Class Policies and Procedures

Lectures
Lectures will be posted on Canvas, with the exception of the midterms (October 8 and November
19 in room Chem 106) and the review sessions (October 6 and November 17 in room Chem 106)
which are in person. You should download the lectures as they are made available, since they
may be deleted from Canvas later in the semester due to storage limits. Please carefully take
notes from the lectures, since this will be the main source of information in the course.

Homework
Homework is due at the beginning of class on the due date. Please scan your homework and
upload it on Canvas. Your homework should be a single document, not multiple files. You should
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scan your homework with either a scanner or a scanning app. Photographs of your homework
are not acceptable.

Students who cannot turn in homework on time due to exceptional circumstances are encouraged
to discuss their options with me. If you use resources other than the textbook or lecture notes
to help you do the homework, you are required to provide a reference to that resource on your
work.

Grading
In order to get full credit on a particular problem, you need to have a correct answer and also
to justify your answer with clearly written work. You will not get any credit if you simply write
down the final answer and not provide any justifications.

Students who make elementary mathematical mistakes which then ruin the rest of the problem
should expect to get little or no credit. For example, if a student fails to correctly compute a
relatively simple integral or derivative, or makes basic mistakes about trigonometric functions,
they will not get much credit.

If you do not agree with the way a problem was graded, you should review the posted solutions
to the problem before asking the instructor about it. In general, asking the instructor for points
back will not be successful unless there is a clear, genuine mistake in the grading.

Your final grade is a reflection of your performance on the work assigned to you during the
semester. It is not possible to improve your grade through doing additional work.

Other Policies
While much of the material in the course obviously depends on prior math courses, such as
calculus, it is possible that some of the new methods you will learn overlap in some way with
material you have learned in other classes. In general, you are required to do your work using
the methods which are taught in this class, and not use methods learned in other classes in their
place.

Students who need to pass the class in order to graduate, or to score a particular grade in order
to maintain their GPA, have the responsibility to make the required effort needed to achieve
this goal. This is not the responsibility of the instructor. Attempting to persuade the instructor
to give or change a final grade based on effort, offers to do additional work, or explanations of
personal circumstances is strongly discouraged.

Academic Integrity Standards and Consequences
According to UNT Policy 06.003, Student Academic Integrity, academic dishonesty occurs when
students engage in behaviors including, but not limited to cheating, fabrication, facilitating
academic dishonesty, forgery, plagiarism, and sabotage. A finding of academic dishonesty may
result in a range of academic penalties or sanctions ranging from admonition to expulsion from
the University.

ADA Accommodation Statement
UNT makes reasonable academic accommodation for students with disabilities. Students seeking
accommodation must first register with the Office of Disability Accommodation (ODA) to verify
their eligibility. If a disability is verified, the ODA will provide a student with an accommodation
letter to be delivered to faculty to begin a private discussion regarding ones specific course needs.
Students may request accommodations at any time, however, ODA notices of accommodation
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should be provided as early as possible in the semester to avoid any delay in implementation.
Note that students must obtain a new letter of accommodation for every semester and must meet
with each faculty member prior to implementation in each class. For additional information see
the ODA website at disability.unt.edu.

Emergency Notification and Procedures
UNT uses a system called Eagle Alert to quickly notify students with critical information in
the event of an emergency (i.e., severe weather, campus closing, and health and public safety
emergencies like chemical spills, fires, or violence). In the event of a university closure, please
refer to Blackboard for contingency plans for covering course materials.

Calendar of Topics

The following is a (very) tentative schedule of the topics which we will cover in the class.

Week 1: Linear algebra and vectors background
Week 2: Orthogonal matrices and rigid motions
Week 3: Curves
Week 4: Frenet formulas and curvature
Week 5: Plane and space curves
Week 6: General derivative and regular surfaces
Week 7: Midterm 1
Week 8: Area distortion and orientable surfaces
Week 9: Isometries and the first fundamental form
Week 10: The first fundamental form in local coordinates
Week 11,12: The Gauss map and self adjoint linear transformations
Week 13: Midterm 2
Week 14: Curvature of surfaces
Week 15: Final exam review
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