
MATH 504 - Fall 2015

ANALYSIS IN EUCLIDEAN SPACE

Instructor: Anna L. Mazzucato

Office: 305 McAllister, Office phone: 863-2036

E-mail: alm24@psu.edu

Web page: www.personal.psu.edu/alm24/math504/

Office hours (subject to change): TUESDAY 5-6:30 PM
THURSDAY 1-2:30 PM

Course meets T R 11:15 AM - 12:30 PM in 009 Walker Bldg.

PREREQUISITE: You must have successfully passed Math 501-502 or 503,

GRADING:

• Attendance: 20%

• Homework: 80%

Grading will follow a ten-point base (i.e., 90-100% is A, etc).

COURSE DESCRIPTION:

This course will provide an introduction to Fourier and Harmonic Analysis on Euclidean
Space, with an emphasis on real variable methods. The course will focus on the role
played by the action of dilations, rotations, and translations on functions and operators,
and the extension from the one-dimensional to the multi-dimensional case.

Prerequisite are a solid background in Real Analysis, including Measure Theory, and a
basic knowledge of Functional Analysis. The syllabus is flexible and can be adapted to
the students’ needs and interests.

Course topics:

1. Fourier series and Fourier transform in L1 and L2: basic properties, inversion,
summability methods (Gauss-Weierstrass, Abel), point-wise convergence (briefly);

2. Schwartz space, tempered distributions, weak derivatives (review), principal-value
distributions, Fourier transform on distributions;

3. Interpolation of operators: weak Lp, Marcinkiewicz and Riesz-Thorin Theorems;
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4. Hardy-Littlewood maximal function and Calderon-Zygmund decomposition (via
dyadic maximal function);

5. Hilbert transform and Fourier multipliers on the real line;

6. Singular integrals: convolution operator with odd homogeneous kernels, Riesz
transforms, and method of rotations;

Additional topics if time allows : generalized Calderon-Zygmund singular integrals,
pseudo-differential operators, Littlewood-Paley theory and applications to non-linear
PDEs, Hardy spaces and BMO.

MAIN TEXTBOOK (optional):

• J. Duoandikoetxea, Fourier analysis, Graduate Studies in Mathematics, 29. Amer-
ican Mathematical Society, Providence, RI, 2001.
You can download the book freely from the library website:
http://www.ams.org.ezaccess.libraries.psu.edu/books/gsm/029/

Additional textbooks (optional):

• C. Muscalu, W. Schlag. Classical and multilinear harmonic analysis. Vol. I.
Cambridge Studies in Advanced Mathematics, 137. Cambridge University Press,
Cambridge, MA, 2013.

• L. Grafakos, Classical and modern Fourier analysis. Pearson Education, Inc.,
Upper Saddle River, NJ, 2004.

• E. M. Stein, G. Weiss, Introduction to Fourier analysis on Euclidean spaces.
Princeton Mathematical Series, No. 32. Princeton University Press, Princeton,
N.J., 1971.

• E. M. Stein, Singular integrals and differentiability properties of functions. Prince-
ton Mathematical Series, No. 30 Princeton University Press, Princeton, N.J. 1970.

ASSIGNMENTS: There will be a few homework assignments throughout the course,
the number will depend on our progress through the course material. Homework assign-
ments will be available on this course web page and through ANGEL. Solutions keys
will be posted exclusively on ANGEL.
Homework is due in class when due. Late homework will be accepted until solutions are
posted or graded assignments are returned to students, but you must notify me of the
delay and reason for the delay when the assignment is due.

IMPORTANT: This course has been selected for pilot of a new Course Management
System the University is considering, called CANVAS. We will attempt to use CANVAS
instead of ANGEL, but may revert to ANGEL. You may be asked to provide feedback
on the use of CANVAS throughout the course,
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COURSE POLICIES: You may (and are encouraged to) collaborate on the homework,
but each student must turn in individually written solutions. The homework must be
legible, stapled together, and must bear the assignment number.

Attendance to this course makes up part of your grade. If you cannot attend class
because of a valid excuse, such as illness or University-sponsored activity, please notify
me. You are responsible for materials due, concepts covered, and assignments given.

Cell Phones must be turned off during all course activities. Any electronic device
(phones, ipods, ipads, computers, etc) used in class or that disturbs class activities,
except when allowed by the instructor, will be confiscated until the end of the class
period.

Occasional changes in the syllabus or schedule will be available on the Instructor’s web
page, or through ANGEL/CANVAS, or announced in class.

ACADEMIC INTEGRITY: All Penn State policies regarding ethics and integrity
apply to this course. For more information, see:
http://www.science.psu.edu/academic/Integrity/index.html

DISABILITIES: Penn State welcomes students with disabilities into the University’s
educational programs. If you have a disability-related need for reasonable academic
adjustments in this course, contact the Office for Disability Services (ODS) at 814-
863-1807 (V/TTY). For further information regarding ODS, please visit the Office for
Disability Services Web site at http://equity.psu.edu/ods/.
In order to receive consideration for course accommodations, you must contact ODS and
provide documentation (see the documentation guidelines at
http://equity.psu.edu/ods/guidelines/documentation-guidelines). If the documentation
supports the need for academic adjustments, ODS will provide a letter identifying ap-
propriate academic adjustments. Please share this letter and discuss the adjustments
with your instructor as early in the course as possible. You must contact ODS and
request academic adjustment letters at the beginning of each semester.
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