
MATH 597, Graduate Dispersive PDEs, Fall 2022
Instructor: Toan T. Nguyen

Class meetings: TR 9:05 - 10:20am, McAllister 106

Instructor information:
Office: 238 McAllister
Phone: (814) 863-4123
Email: nguyen@math.psu.edu
Office hours: Tuesdays noon-1pm, Thursdays 2-3pm, and by appointment.
Course website: http://www.personal.psu.edu/ttn12/pages/pde3f22.html

Course Description: Nonlinear dispersive models are commonly used to model wave propagation in
physics and engineering such as water waves, waves in plasmas, nonlinear optics, Bose-Einstein conden-
sation, gravitational waves in general relativity, among many others. Standard models are nonlinear
wave equations and Schrödinger equations. There have been a lot of interest in the last few decades,
yet the large time dynamics of general solutions remains a great challenge for most of dispersive pdes
(e.g., whether general solutions will scatter into a sum of solitons, plus the free dynamics, known as the
soliton conjecture). In this course, I plan to cover the basic theory for the dispersive equations such
as dispersive estimates, local smoothing estimates, Morawets estimates, Strichartz estimates, local vs
global well-posedness theory, and scattering theory. There are no prerequisite background in PDEs,
though the familiarity of Sobolev embeddings and Fourier transform is helpful.

Suggested Lecture Notes: I plan to follow the following lecture notes

• T. Tao, Nonlinear Dispersive Equations: Local and Global Analysis (2006), Chapter 1,2,3,5.
• S. Klainerman, Lecture Notes in Analysis (2011), Chapter 7,8.
• Occasionally, I may post some lecture notes on my math blog: https://sites.psu.edu/nguyen

Grading policy: The final letter grade is based on homework (50%) and two take-home exams (50%).
You are free to discuss the homework and exam problems with me or other students, but your solution
must be written in your own words.

Reading Assignment: It is strongly recommended that you read the suggested lecture notes and
textbooks concurrently with the course.

Academic Integrity:

• All Penn State Policies regarding ethics and honorable behavior apply to this course; for details,
see: https://academicintegrity.psu.edu

Students with disabilities: Penn State welcomes students with disabilities into the University’s
educational programs. Every Penn State campus has an office for students with disabilities. The Office
for Disability Services (ODS) 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/student-disability-resources/.

Mask Mandate: Penn State University requires everyone to wear a face mask in all university
buildings, including classrooms, regardless of vaccination status. ALL STUDENTS MUST wear a
mask appropriately (i.e., covering both your mouth and nose) while you are indoors on campus. This
is to protect your health and safety as well as the health and safety of your classmates, instructor,
and the university community. Anyone attending class without a mask will be asked to put one on
or leave. Instructors may end class if anyone present refuses to appropriately wear a mask for the
duration of class. Students who refuse to wear masks appropriately may face disciplinary action for
Code of Conduct violations. If you feel you cannot wear a mask during class, please speak with your
adviser immediately about your options for altering your schedule.
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