PHY300/MAT330 – Methods of Computational and Theoretical Physics I – Winter 2006
Instructor: Dr. John R. Thompson

Credit: 4 quarter hours.

Class Schedule: Lecture MWF 9:40-10:40, Lab Tu 9:40-11:40, Quiz/Discussion Th 9:40-11:40.
Overview: This course will introduce and develop mathematical methods, computational tools, and modes of thinking that should prove very useful in advanced technical courses.  The primary objective of this course is to understand as much as we can about ordinary differential equations (affectionately referred to as ODE’s) as they are used to model physical systems.  We will use analytical, numerical, and graphical techniques to achieve this goal.

Teaching Philosophy: My primary aim in teaching physics is to help students, and myself, learn to think and communicate clearly about physical concepts and the associated mathematical models.  This course will focus on mathematical modeling/methods.  It is tempting to think of mathematics as a sophisticated set of recipes for solving physical problems: look up the right mathematical recipe for the physical situation and dutifully follow it step by step.  However, becoming a well-rounded and highly effective scientist/engineer requires that you develop intuition about mathematical models and methods.  The fruits of such intuition are the ability to judge the reasonableness of mathematical models and their solutions, and the ability to effectively employ words and pictures to articulate ideas that are abstractly represented by mathematical relationships.  I will do my best to provide opportunities for you to demonstrate your ability to communicate and reason as well as manipulate equations and write computer code.

Prerequisites: I expect that you have successfully completed the freshman calculus sequence and MAT 260.

Textbook and Other Course Materials: The textbook for this course is Differential Equations (3rd Edition) by Paul Blanchard, Robert L. Devaney, and Glen R. Hall.  A CD is included with the book, and we will make extensive use of this software.  Additional materials will be provided in class and on the course website accessible through Blackboard.  Copies of a software manual for MATLAB, Computation and Problem Solving in Undergraduate Physics by David M. Cook, will be made available for reference in the computer lab.
Course Outline: A rough description of the topics we will cover is given in the paragraphs below.  Information about the laboratory exercises will be given shortly before the appropriate lab period.

We will begin with a general discussion of how ODE’s are used to model physical systems, and what kind of information can be extracted from such models.  Three important techniques for analyzing ODE’s will be introduced: finding exact solutions, using a computer to find precise (but not exact) solutions, and using graphical methods to deduce qualitative information about solutions.  This material is contained in Chapter 1 of the textbook. 

Next we will move from looking at a single equation that describes the behavior of a single entity over time to looking at systems of equations that couple the time evolution of two or more entities.  In this section of the course, we will learn techniques of linear algebra that are useful in analyzing systems of two or more ODE’s.  We will continue to make use of analytic, numeric, and graphical techniques to understand the behavior of such systems.  This material is contained in Chapters 2 and 3 of the textbook.

In the latter part of the course, we will focus on an important special class of ODE’s that are used to describe oscillations in physical systems.  The concept of resonance will be introduced, and specific examples of applications in physics and engineering will be given.  This material can be found in Chapter 4 of the textbook.

If time permits we will briefly discuss systems of nonlinear ODE’s, which are very difficult to analyze but important in a wide range of applications.  This material can be found in Chapter 5 of the textbook.

The lab will consist primarily of exercises that are performed on a computer using a specialized mathematical software package called MATLAB.  The labs will serve to reinforce and extend lecture topics and introduce numerical tools that can be used in your upper division courses.
Grading: Your letter grade will be determined by where your course average falls on the scale given below.  The plus letter grade corresponds, approximately, to the top third of the appropriate range and the minus letter grade to the bottom third.  There is no grade of A+ or D-.

A range: 88 – 100%

B range: 76 – 88%

C range: 64 – 76%

D range: 52 – 64%

F range: < 52% (See also restriction about lab average.)

The evaluation of your progress will be based on your performance on homework assignments (including one or more presentations), laboratory exercises, quizzes (probably 3), and the final examination.
Homework: 30 %

Labs: 20 %

Quizzes: 30 %

Final Exam: 20 %

The lab portion of your grade will be based on written reports, which are due one week after the scheduled lab period.  You must have a lab average of at least 60 % to pass the course.

Homework solutions or lab reports that are excessively sloppy or difficult to follow may receive reduced credit even if they are technically correct.  I am more likely to award reduced credit when you habitually submit very sloppy or poorly organized work.  Late homework will not generally be accepted for credit.  Homework solutions that are in my possession before I leave the office on the due date will be counted as on time.  An assignment that is sitting in my mailbox or the FAX machine does not count as being on time, even if it reaches that spot before I leave the office for the day.  The best thing to do is to turn in the homework during class on the due date.  Lab reports can be turned in up to one day late with a penalty of 15 %.
Plagiarism: Representing the work of someone else as your own is a serious violation of academic integrity that can result in failing an assignment or exam or, in severe cases, the course.  There is one type of plagiarism that I want to single out given the nature of the course, copying homework or lab reports.  It is a violation of academic integrity to copy someone else’s solution/report; this includes “paraphrasing” someone else’s solution/report to produce a slightly modified version.  I encourage you to work together on assignments, but in the end you must produce a solution/report that is your own.

Attendance and Participation: I expect you to faithfully attend class and to be punctual.  This is a relatively small enrollment class, which makes each class member’s presence and engagement critically important.  In other words, each student has a community responsibility to be there out of respect for other class members and the instructor.  The class will be most rewarding when we are all present to listen to and question one another about the ideas being presented.  I will keep track of your attendance and punctuality and factor this into your grade at the end of the quarter.  Excessive absences and/or tardiness will result in a penalty of as much as a letter grade in severe cases.  On the positive side, good attendance and participation can make a difference for individuals with averages falling near a boundary between letter grades.  I understand that there are occasionally good reasons for missing a class, such as an illness or participation in a scientific conference, and I will not penalize you for absences that are demonstrably well founded.  You should indicate when there is a legitimate reason for an absence or tardiness.  I reserve the right to ask for documentation.

Contact Information: I have set aside the office hours listed below to answer your course related questions, but I would still recommend making an appointment since other meetings may sometimes conflict with my posted office hours.  If your schedule does not allow you to come during my posted office hours, then you should feel free to arrange another meeting time with me. You are also welcome to simply drop by and see if I’m around to answer your questions.

Office Location: Byrne 217 (If room 211 is locked call me on the hallway phone at 51375.)

Office Hours:
MWF 10:50-11:50 AM



TuTh 1:30-3:30 PM

Phone: 773-325-1375

E-mail: jthompso@depaul.edu
The final exam will be given on Friday March 17, 2006 from 8:45-11:00 AM.

Plan your travel schedules accordingly.
