
Math 528: Differentiable Manifolds, Spring 2017

Instructor: Assistant Professor Jeffrey Case
Email: jscase@psu.edu

Office: 221 McAllister Building
Office Hours: MF 1–2pm, or by appointment.

Course Organization: Our course meets MWF from 2:30–3:20pm in 116 Osmund Lab. Attendance is
strongly recommended.

Course Web Page: http://www.personal.psu.edu/jqc5026/teaching.html or Canvas

Textbook: John M. Lee, Smooth Manifolds, 2nd edition, Springer.

Course Contents: This course covers the foundations of differential geometry, developing the theory of
differentiation and integration on manifolds. It provides tools for the study of nonlinear problems, combin-
ing techniques in analysis and geometry. Concepts and tools from differential geometry have found wide
use in different areas of mathematics, including nonlinear differential equations, control and optimization
problems, and numerical analysis. The goal is to cover the most important techniques of differential ge-
ometry in a concise way. The course will appeal not only to students who plan to do research in geometry,
but also to those interested in analysis, topology, or applied and computational mathematics. It covers
the following topics: smooth manifolds, smooth maps, Sard’s theorem, the tangent bundle, vector fields,
differential forms, integration on manifolds, foliations, de Rham cohomology, Lie groups, smooth actions,
quotient spaces, and examples.

Assignments, Exams and Grading Policies: Your grade will be based on three components:

• Homework Assignments (70%): Homework assignments will be due in class on Wednesday of
every third week of class. The homework assignments will be posted on the course webpage and on
Canvas. Late assignments will not be accepted without prior approval. Students are encouraged to
work together to solve the homework problems, but each student must turn in his or her own separate
set of solutions.

• Final Exam (30%): A take-home final exam will be distributed on Friday, April 28 and due by
noon on Friday, May 5. Further details will be provided in class.

Grades will be assigned based on the Penn State Graduate Grading System. Further details will be provided
after the return of the first homework assignment.

Academic Integrity Statement: All Penn State policies regarding ethics and honorable behavior
apply to this course. The expectations for written work are as follows:

1. The final exam is closed book and closed notes. You may not use your textbook, bring notes of any
sort, or use any technology to complete the exam. You must complete the exam on your own; you
may not consult with your fellow students.

2. Your written homework assignments must be your own work. However, you are strongly encouraged
to work on homework assignments with your fellow students. You may discuss and solve problems
with your peers, but your submitted solutions must be written in your own words. If you complete
a significant portion of a given homework assignment with others, you should acknowledge their
contributions on the front page of your completed assignment.

Disability Statement: Penn State welcomes students with disabilities into the University’s educational
programs. The Office for Disability Services Web site provides contact information for every Penn State
campus: http://equity.psu.edu/ods/dcl. For further information, please visit the Office for Disability
Services Web site: http://equity.psu.edu/ods.
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