MATH 6660: FINITE ELEMENT METHODS (3 CREDITS, FALL 2026)
MWF 09:55AM — 10:45pM, 0282 CARVER HALL

INSTRUCTOR

Name: James Rossmanith | Office: 482 Carver Hall | Tel:  515-294-8155
Email: rossmaniGiastate.edu | Office Hrs: MWF 11:00am — 12:00noon |

FREE
EXPRESSION

Iowa State University supports and upholds the First Amendment protection of freedom of speech and the
principle of academic freedom in order to foster a learning environment where open inquiry and the vigorous
debate of a diversity of ideas are encouraged. Students will not be penalized for the content or viewpoints of
their speech as long as student expression in a class context is germane to the subject matter of the class and
conveyed in an appropriate manner.

ACADEMIC
DISHONESTY

The class will follow Iowa State University’s policy on academic misconduct (https://www.policy.iastate,
edu/policy/SDR). Students are responsible for adhering to university policy and the expectations in the course
syllabus and on coursework and exams, and for following directions given by faculty, instructors, and Testing
Center regulations related to coursework, assessments, and exams. Anyone suspected of academic misconduct
will be reported to the Office of Student Conduct in the Dean of Students Office. Information about academic
integrity and the value of completing academic work honestly can be found in the Iowa State University Aca-
demic Integrity Tutorial.

ACCESSIBILITY
STATEMENT

Iowa State University is committed to advancing equity, access, and inclusion for students with disabilities.
Promoting these values entails providing reasonable accommodations where barriers exist to students? full
participation in higher education. Students in need of accommodations or who experience accessibility-related
barriers to learning should work with Student Accessibility Services (SAS) to identify resources and support
available to them. Staff at SAS collaborate with students and campus partners to coordinate accommodations
and to further the academic excellence of students with disabilities. Information about SAS is available online
atwww.sas.dso.lastate.edu, by email atiaccessibility@iastate.edu, or by phone at 515-294-7220.

DISCRIMINATION &
HARASSMENT

Towa State University does not discriminate on the basis of race, color, age, ethnicity, religion, national origin,
pregnancy, sexual orientation, gender identity, genetic information, sex, marital status, disability, or status as a
U.S. Veteran. Inquiries regarding non-discrimination policies may be directed to Office of Equal Opportunity,
3410 Beardshear Hall, 515 Morrill Road, Ames, Iowa 50011, Tel. 515-294-7612, Hotline 515-294-1222, email

eoofficel@iastate.edu.

MENTAL HEALTH &
WELL-BEING
RESOURCES

Towa State University is committed to proactively facilitating all students’ well-being. Resources are available
on the ISU Student Health and Wellness website (www.cyclonehealth.iastate.edu).

PREP WEEK

This class follows the Iowa State University Prep Week policy as noted in section 10.6.4 of the Faculty Hand-
book (https://www.provost.iastate.edu/policies/faculty-handbook).
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RELIGIOUS Iowa State University welcomes diversity of religious beliefs and practices, recognizing the contributions differ-

ACCOMMODATION ing experiences and viewpoints can bring to the community. There may be times when an academic requirement
conflicts with religious observances and practices. If that happens, students may request the reasonable accom-
modation for religious practices. In all cases, you must put your request in writing. The instructor will review
the situation in an effort to provide a reasonable accommodation when possible to do so without fundamentally
altering a course. For students, you should first discuss the conflict and your requested accommodation with
your professor at the earliest possible time. You or your instructor may also seek assistance from the Dean of
Students Office (https://www.studentassistance.dso.iastate.edu/) at 515-294-1020 or the Office of
Equal Opportunity (https://www.eoc.iastate.edu/) at 515-294-7612.

ADDITIONAL See the Department of Mathematics Class Policies webpage:
POLICIES
https://math.iastate.edu/syllabus-and-class-policies/

PREREQUISITES MATH 5610 (Intro to Numerical Analysis) or MATH 520 (Methods of Applied Math I) or equivalent; Some
programming background (e.g., MATLAB or Python).

TEXTBOOK Mark S. Gockenbach, Understanding and Implementing the Finite Element Method, 2006.
List Price: $71.51 (SIAM Member Price). https://doi.org/10.1137/1.9780898717846 .

COMPUTER PYTHON: Free download for Linux, MacOS, and Windows at https://www.anaconda.com/distribution/|.
LANGUAGES No prior knowledge is assumed. A brief in-class demo will be provided.

C++: Needed for mesh generation section. A brief in-class demo will be provided.

COURSE This course gives an introductory but in-depth description of the finite element method. Emphasis will be on
ToprICS the rigorous mathematical formulations and analysis.

Topic 1: FEMs for BVPs (weak forms, minimization forms, error analysis, higher-order)

Topic 2: Abstract formulation of FEM (Hilbert spaces, coercivity, Lax-Milgram, conforming FEMs)
Topic 3: Unstructured meshes (what are they, how does one describe them, how does one generate them)
Topic 4: FEMs for 2D Poisson equation (basic method, error estimation, implementation details)

Topic 5: FEMs for parabolic PDE:s (i.e., heat equation)

Topic 6: Nonconforming FEMs and mixed FEMs

Topic 7: Adaptive mesh generation, error estimators and indicators

Nk »h =

LEARNING * Learn how to use FEMs to solve elliptic, parabolic, and hyperbolic partial differential equations
OUTCOMES e Learn how to do a priori and a posteriori error analysis for FEMs

* Learn about the abstract mathematical formulation of FEM

* Learn how to implement FEMs, including mesh generation, mass & stiffness matrix construction, lin. alg.

* Learn about other types of FEM constructions, including non-conforming and mixed FEMs
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Score | Letter Grade
92-100 A
87-91 A-
GRADING 50% — 4 Homework assignments 82-86 B+
73-81 B
50% — Final project (paper + presentation) 68_72 B_
59-67 C
50-58 D
< 50 F
Class Days
WEEK MON WED FRI WEEK MON WED FRI
Aug. 24 Aug. 26 Aug. 28 9 Oct. 19 Oct. 21 Oct. 23
Aug. 31 Sept. 2 Sept. 4 10 Oct. 26 Oct. 28 Oct. 30
Sept. 7 Sept. 9 Sept. 11 11 Nov. 2 Nov. 4 Nov. 6
Labor Day
Sept. 14 Sept. 16 Sept. 18 12 Nowv. 9 Nov. 11 Now. 13
Sept. 21 Sept. 23 Sept. 25 13 Nov. 16 Nov. 18 Nov. 20
14 Nov. 23 Nov. 25 Nov. 27
Sept- 28 Sept- 30 Oct. 2 Thagl:]sgiving Thagl:;giving ThagIngiving
Oct. 5 Oct. 7 Oct. 9 15 Nov. 30 Dec. 2 Dec. 4
Oct. 12 Oct. 14 Oct. 16 16 Dec. 7 Dec. 9 Dec. 11
Presentations Presentations Presentations

FINAL EXAM: Wednesday December 16™ at 7:30am-9:30am (only needed for final Presentations)




