MAT 705, Calculus on Manifolds, Fall 2017

TR 9:30-10:50, Carnegie 109

Instructor: Loredana Lanzani, 313G Carnegie, phone 443-1496, e-mail: llanzani@syr.edu
Office hours: W 1:00-2:00pm, R 4:00-5:00pm or by appointment.

Topics: differentiable manifolds, differential forms, exterior calculus, integration over manifolds,
Stokes’ theorem, other topics.

Prerequisites: MAT 602, MAT 632, MAT 661.

Textbook: Instructor’s notes based upon material taken from (but not limited to): Analysis on
Manifolds, by James R. Munkres, Westview Press 1991; An introduction to differentiable manifolds
and Riemannian Geoometry, by William M. Boothby, Academic Press 1986; Holomorphic functions
and integral representations in several complex variables by R. Michael Range, Springer 1998.

Grading: Students will be expected to make short presentations on topics assigned by the in-
structor.

Students with Disabilities: If you believe that you need academic adjustments (accommoda-

tions) for a disability, please contact the Office of Disability Services (ODS), http://disabilityservices.syr.edt
located in Room 303 at 804 University Avenue, or call (315) 443-4498 or TDD: (315) 443-1371 for

an appointment to discuss your needs and the process for requesting accommodations. ODS is
responsible for coordinating disability-related accommodations and will issue students with docu-
mented Disabilities Accommodation Authorization Letters, as appropriate. Since accommodations

may require early planning and generally are not provided retroactively, please contact ODS as

soon as possible.

Religious observances policy. Syracuse Universitys Religious Observances Policy recognizes the
diversity of faiths represented among the campus community and protects the rights of students,
faculty, and staff to observe religious holy days according to their tradition. Under the policy, stu-
dents are provided an opportunity to make up any examination, study, or work requirements that
may be missed due to a religious observance provided they notify their instructors before the
end of the second week of classes for regular session classes and by the submission deadline for
flexibly formatted classes. For Fall and Spring semesters, an online notification process is available



in MySlice under Student Services>Enrollment>My Religious Observances, from the first day of
class until the end of the second week of classes.

Academic Integrity. The Syracuse University Academic Integrity Policy reflects the high value
that we, as a university community, place on honesty in academic work. The policy defines our
expectations for academic honesty and holds students accountable for the integrity of all work they
submit. Students should understand that it is their responsibility to learn about course-specific
expectations, as well as about university-wide academic integrity expectation. The policy governs
appropriate citation and use of sources, the integrity of work submitted in exams and assignments,
and the veracity of signatures on attendance sheets and other verification of participation in class
activities. The policy also prohibits students from submitting the same work in more than one
class without receiving written authorization in advance from both instructors. Under the policy,
students found in violation are subject to grade sanctions determined by the course instructor and
non-grade sanctions determined by the School or College where the course is offered as described
in the Violation and Sanction Classification Rubric. SU students are required to read an online
summary of the University’s academic integrity expectations and provide an electronic signature
agreeing to abide by them twice a year during pre-term check-in on MySlice.

The Violation and Sanction Classification Rubric establishes recommended guidelines for the
determination of grade penalties by faculty and instructors, while also giving them discretion to
select the grade penalty they believe most suitable, including course failure, regardless of violation
level. Any established violation in this course may result in course failure regardless of violation
level. For more information and the complete policy, see http://class.syr.edu/academic-integrity



MAT705 Fall 2017 Final assignments and presentations
schedule

» Instructions:

* Each enrolled student will write a paper (up to 10 pages for a
single paper or up to 20 pages for a joint paper by two
persons) and make a 35-40min presentation to the class
and/or to the professor.

* All papers are due Monday Novg?(e-mail ane-scanto (pdf)
professor who will post on BlackBoard for everyone to
access)

* Topics and assignments listed below. Study material for Topics
1, 2 and 3 from J. R. Munkres Analysis on Manifolds
(sections and pages indicated below).

. You may borrow a copy of the book from Prof. Lanzani
and make photocopies of relevant pages.

* Feel free to exchange your assignment with another student’s
(who will agree to do so) based on interest and availability.
Let me know asap if you have switched assignment with
another student’s.

* Presentations calendar:

. Tuesday Nov. 28 (2 persons; 35-40min each);

. Thursday Nov. 30 (2 persons; 35-40min each)
Thursday Dec. 7 (2 persons; 35-40min each);
Tuesday Dec. 12 1:00pm in CARN 109 (1 person;

35-40min).

Note: Class cancelled Tuesday Dec. 5 (we meet Dec. 12
instead).






* Presentation topics and assignments:

«  Topic 1: Wedge product. Assigned to: Erin and
Stephen  (write joint paper, up to 20pp total; split
presentation 35-40min each).

Content:

Thm on existence; uniqueness and properties of
wedge product: Munkres Thm. 28.1 pp. 237-243, plus exercises
#1,2,5

(include pb. 5 in the proof of Thm 28.1) and 6,
pp. 243-244.

Presentation schedule: Tuesday Nov. 28.

. Topic 2: Exterior derivative and pull-back. Assigned to:
Fabian and Paula (write joint paper, up to 20pp total: split
presentation 35-40min each).

Content:
Theorem on exterior derivative (existence;
uniqueness and properties): Munkreﬁ Thm. 30.4 pp. 256-259 and
exercise #2 p. 260, plus correlation with
div-curl-grad (Thm. 31.1 and Thm. 31.2 pp. 263-265: fill-in
missing details). NS
Theorem on pull-back representation: Munkres  §¢ 2>¢ 7>
Thm. 32.2 pp. 269-270°and exercise #4 p. 273.~
Theorem on in\@riance of exterior derivative:
Munkres Thm. 32.3 pp.270-272 and exercises #5.~
If you have time, also try exercise #6, p. 273.
Presentation schedule: [Thursday Nov. 30.7
Popes due . Mondesy  Nog 23

~

* Topic 3: The classical theorems of vector integral calculus
re-interpreted via differential forms.






Assigned to: Erin and Felix (write joint paper,
up to 20pp total; split presentation 35-40min each).
Content:
Gradient thm for 1-manifolds: Munkres Lemma
38.1 pp. 310-311 (proof 2 only). Them 38.2 p. 312.
Divergence thm for (n-1) manifolds: Munkres pp.
312-319 (in Lemma 38.6 do proof 2 only)
Stokes’ the for 2-manifolds in 3D: Thm 38.9
pp.319-320.
Presentation schedule: Thursday Dec. 7.

. Topic 4: Applications of manifolds to Physics. Assigned to
Arthur (write a paper up to 10pp; give presentation
35-40min)

Presentation schedule: Thursday Dec. 12.
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