Open topics in applied mathematics: fast methods in scientific computing
APPM 4720/5720, Spring 2011

Gunnar Martinsson
phone: 492-2646, email: martinss@colorado.edu, office: ECOT 233

Meeting times: MWF 11.00 - 11.50, KOBL 255.

Text: The course is defined by the material covered in class, and there is no “official” text book.
Printed lecture notes will be posted online, and supplementary reading material will occasionally
be suggested.

Office hours: Monday 3pm — 5pm and Wednesday 10am — 11lam.

Exams, grading, homework: There will be no formal exams. The grade will be based on class
room participation, weekly (small) homeworks, and two projects.

‘Web-resources: There is a class website with up-to-date information about the syllabus, homework
assignments, class handouts, and so on. You can find it at:
http://amath.colorado.edu/faculty/martinss/Teaching/APPM5720 2011s/

Course objectives: The central theme of the class is to describe “fast” methods for solving ellip-
tic PDEs such as the Laplace and Poisson equations, Helmholtz’ equation, Maxwell’s equation, the
equations of linear elasticity, and the Stokes equations. The class will also discuss several compu-
tational methods with broader use, e.g., quadrature, FFT, fast methods for N-body problems, etc.
Practical programming techniques will be important — a principal goal is to encourage computing
(how to minimize the pain and maximize the fun!). Mathematics, modeling, and numerical methods
will all be emphasized.

Very tentative time line:

Week: | Material covered:

1,2: Introduction and basic concepts (quadrature, FF'T, matlab programming).

3,4 Solution strategies for the Laplace and Poisson equations (analytic and numerical).
5,6,7: | Methods for N-body problems (tree-codes, the Fast Multipole Method, etc.).

8,9: Integral equation methods — theory and numerics.

10: Tterative solvers.

11,12: | Extension to other equations (Helmholtz, Stokes, elasticity, etc.).
13,14: | Randomized methods in numerical linear algebra. (If there is demand.)
15: Computing in the real world — what simplifications did we make in class?




Disability: If you qualify for accommodations because of a disability, please submit to me a letter
from Disability Services in a timely manner so that your needs may be addressed. Disability Services
determines accommodations based on documented disabilities. Contact: 303-492-8671, Willard 322,
and www.Colorado.EDU/disabilityservices.

Religious holidays: Campus policy regarding religious observances requires that faculty make
every effort to reasonably and fairly deal with all students who, because of religious obligations,
have conflicts with scheduled exams, assignments or required attendance. See full details at
http://www.colorado.edu/policies/fac_relig.html.

Classroom behavior: Students and faculty each have responsibility for maintaining an appro-
priate learning environment. Students who fail to adhere to such behavioral standards may be
subject to discipline. Faculty have the professional responsibility to treat all students with un-
derstanding, dignity and respect, to guide classroom discussion and to set reasonable limits on
the manner in which they and their students express opinions. Professional courtesy and sen-
sitivity are especially important with respect to individuals and topics dealing with differences
of race, culture, religion, politics, sexual orientation, gender variance, and nationalities. Class
rosters are provided to the instructor with the student’s legal name. I will gladly honor your
request to address you by an alternate name or gender pronoun. Please advise me of this prefer-
ence early in the semester so that I may make appropriate changes to my records. See polices at
http://wuw.colorado.edu/policies/classbehavior.html and at
http://www.colorado.edu/studentaffairs/judicialaffairs/code.html#student_code.

Sexual harassment: The University of Colorado at Boulder policy on Discrimination and Harass-
ment (http://www.colorado.edu/policies/discrimination.html, the University of Colorado policy on
Sexual Harassment and the University of Colorado policy on Amorous Relationships applies to all
students, staff and faculty. Any student, staff or faculty member who believes s/he has been the
subject of discrimination or harassment based upon race, color, national origin, sex, age, disabil-
ity, religion, sexual orientation, or veteran status should contact the Office of Discrimination and
Harassment (ODH) at 303-492-2127 or the Office of Judicial Affairs at 303-492-5550. Information
about the ODH and the campus resources available to assist individuals regarding discrimination
or harassment can be obtained at http://www.colorado.edu/odh.

Honor code: All students of the University of Colorado at Boulder are responsible for knowing
and adhering to the academic integrity policy of this institution. Violations of this policy may
include: cheating, plagiarism, aid of academic dishonesty, fabrication, lying, bribery, and threaten-
ing behavior. All incidents of academic misconduct shall be reported to the Honor Code Council
(honor@colorado.edu; 303-725-2273). Students who are found to be in violation of the academic in-
tegrity policy will be subject to both academic sanctions from the faculty member and non-academic
sanctions (including but not limited to university probation, suspension, or expulsion). Other in-
formation on the Honor Code can be found at http://www.colorado.edu/policies/honor.html
and at http://www.colorado.edu/academics/honorcode/.



