MATH 360

Complex Variables with Applications

Fall 2007/Pruett
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Figure: The Mandelbrot Set, a fractal image computed by iterating on the complex mapping z ( z2+c.
A beautiful, powerful, relatively recent, and sometimes magical branch of mathematics, complex analysis is widely applicable to other branches of mathematics, to engineering, and to physics. Among these applications are Fourier analysis, signal processing and digital filtering, acoustics, stability analysis for numerical methods, electrical engineering, potential theory, fluid mechanics, heat transfer, quantum mechanics, hydrodynamic stability, and boundary-layer receptivity. In addition, many fractal images, such as the Mandelbrot Set shown above, are generated by iterating on functions of the complex plane.

Prerequisite: Math 237 (vector and multivariate calculus)

COURSE: Math 360—Complex Variables with Applications

PREREQUISITE: Math 237 (Vector and Multivariate Calculus)

INSTRUCTOR:
Dr. Dave Pruett



Roop 323



540-568-6227



pruettcd@jmu.edu


http://www.math.jmu.edu/~dpruett
OFFICE HOURS: As posted on the website above, and by appointment. No appointment is necessary during scheduled office hours.  Outside those hours, the favor of an appointment (by email or phone) is requested.

TEXT: Complex Analysis for Mathematics and Engineering, 5th Edition, by John H. Mathews and Russel W. Howell, Jones and Bartlett, 2006.

COURSE PHILOSOPHY: We will strive for happy balances between mathematical rigor and intuitive understanding, between analysis and applications, between depth and breadth of content, and between content and process.  It is anticipated that we will cover roughly chapters 1-6 of the text, with some group and individual excursions into the applications of complex variables addressed primarily in chapters 7-12. By remaining enrolled in this course, students share responsibility with the instructor for their learning. Accordingly, students will be asked to participate actively in a variety of ways; i.e., it won’t be all lecture.

ASSESSMENT:
 A variety of measures will be used to assess your knowledge of and skill at complex variables and its applications. Here are the relative weights for the various assessment components:

Weight





Date

30% 
Homework (C=15%, B=23%, A=30%)
weekly


20%
Midterm exam



TBD


20%     Portfolio



final week of class


10%
Applications projects (~2)

as assigned


20%
Applications Paper &


Friday, Nov. 30

Final Presentation


exam period

GRADING SCALE: 90-100: A- to A; 80-89: B- to B+; 70-79: C- to C+; 60-69: D; below 60: F
HOMEWORK: Conceptual understanding and proficiency in complex analysis come only by ample problem-solving experience. Hence, homework is weighted heavily and homework sets will be sampled regularly. Homework problems will be categorized, according to the level of thought required, as C (basic understanding and/routine manipulation), B (straightforward “show” or “prove”), or A (moderately challenging proof or application). Homework will be evaluated according to a rubric, which you will receive during the first week of class. “Mastery” (to be defined) will be required at each challenge level to attain credit at that level.

That is, mastery at the basic level over the course of the semester earns the student C-level credit, 15% for the HW portion of the semester grade. Mastery at the C and B levels earns the student 23%, and mastery at each of the C, B, and A levels earns the maximum of 30%.  Students are encouraged to form study groups, provided that each member of the group contributes. Ultimately, however, each person is individually responsible for the material.

PROJECTS: There will (probably) be two projects on applications of complex variables, one involving the generation of fractals and another involving the design of digital filters for noise suppression. We will likely make “field trips” to a computer laboratory to lay the groundwork for the projects. These will be relatively undemanding.

PAPER/PRESENTATION: You are to write a 5-6 page paper on an application of complex variables selected from the applications sections of the text or by pre-approval from the instructor. In lieu of a final exam, you will present the essence of your paper to the class. The paper and the presentation will each be evaluated according to a rubric (which you will receive well in advance); peer evaluation of the presentation may be involved. Team papers/presentations (teams of two maximum) will be considered if justification of benefit to both team members is convincing. 

PORTFOLIO: Your portfolio will be developed throughout the semester for two purposes: 1) as a summary of the material, and 2) as representative of your level of mastery of the material. Contents of the portfolio (to be detailed later) may include but not be limited to the following: sample, corrected homework problems from each section; sample self-evaluated homework problems; a corrected midterm; selected derivations from the course notes; selected proofs completed in class; the final paper revised according to guidelines; a fractal image that you have created; and “slides” of the final presentation. The portfolio will also be evaluated according to a rubric, to be provided shortly.
TECHNOLOGY: Students are encouraged to take advantage of the availability with the Department of Mathematics & Statistics of mathematical software such as Maple, MATLAB, or Mathematica. The authors of the text have made available, in most of these languages, software templates for sample operations with complex functions.

CLASSROOM EXPECTATIONS: Students are expected to attend class faithfully, to arrive on time (late arrivals are disruptive, and habitual violations will not be tolerated), and to turn off cell phones and MP3 players before entering the classroom.
HONOR CODE: JMU Students are presumed to have the highest standards of integrity. To reinforce these standards, the JMU Honor Code will be strictly enforced.



