
Summer Reading Course – Differential Forms and Stokes’
Theorem

University of Kentucky, Department of Mathematics
Summer 2017

Reading Group Facilitator: George Lytle
Office: POT 702
Phone: (859) 257-6804
Email: george.lytle@uky.edu
My Webpage: http://www.ms.uky.edu/∼ghly222/teaching

Meeting Times: TR 1:30pm-2:30pm CB 337

Course Description: This reading course is funded by the Graduate Scholars in Mathemat-
ics Program and is open to any interested students. We will be learning advanced calculus
in n-dimensions with a goal to proving Stokes’ theorem in its generality. Along the way, we
will discuss important concepts from differential calculus, integral calculus, linear algebra,
and topology. This course is ideal for students completing their first year of graduate school,
but all are welcome.

Textbook: Calculus on Manifolds by Michael Spivak. Other references might be mentioned
as we go.

Learning Outcomes: The purpose of this reading course is two-fold. First and foremost,
students will learn how to read mathematical sources collaboratively. Specifically, students
who complete the course should exhibit the following behaviors:

• Be able to interpret theorems in their mathematical context

• Extract key themes from results

• Analyze mathematical proofs by looking at technique and style of argument.

• Make connections with previous knowledge and other areas of mathematics.

The second purpose of this course is for students to become familiar with the following tools:

• The derivative as a linear map

• Inverse Function Theorem and Implicit Function Theorem

• The change of variables formula on Rn

• Tensor products and exterior products

• Differential Forms

• Manifolds

• Classical vector calculus theorems as consequences of the general Stokes’ theorem
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Attendance Policy: Attendance is required of all first-year GSM fellows. All other partic-
ipants are encourage to attend each meeting.

Class Expectations: Because this is a reading course, its success requires the participants
to read and review material outside of our group meetings. We will have an Overleaf tex
document to document the discussions we have in our meetings. Participants will take turns
presenting key themes and proofs in our meetings (about 30 minutes or so). Then we will
work through selected exercises from the relevant sections of the text.

Requirements for GSM Fellows: GSM Fellows are expected to develop a set of notes
(handwritten or typed) on the reading material, much like you would from a regular course.
In addition, there will be a writing assignment due at the end of the summer. Details on the
assignment will follow.

Reading Schedule:

Date Reading Discussion

June 8 Introduction/Chapter 1

June 13 2.1-2.4 Basics of Differential Calculus

June 15 2.5 Inverse Function Theorem

June 20 2.6 Implicit Function Theorem

June 22 3.1-3.3 Basics of Integral Calculus

June 27 3.4-3.5 Fubini’s Theorem and Partitions of Unity

June 29 3.6 Change of Variables

July 3 4.1 Tensor Products and Wedge Products∗

July 6 4.2 Fields and Forms

July 11 4.3-4.4 Fundamental Theorem of Calculus

July 13 5.1 Manifolds

July 18 5.2 Fields and Forms on Manifolds

July 20 5.3 Stokes’ Theorem on Manifolds

July 25 5.4 The Volume Element

July 27 5.5 Classical Theorems
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