MIGHTY BIG PROBLEM #2

The MBP1 is a two-part exercise.  The first part consists of an oral presentation, perhaps using power point, of your solution to one problem from the CPSUP.  The second part is a write up of the solution, to be turned in with the rest of PS 7 on Friday 21 November.  The reading for this section includes much of Chapters 13 and 14; the questions will cover MUDPACK, FEM, and chaos.

Your tasks for this assignment are:

1. Generate a solution.

2. Carefully prepare a 15-20 MINUTE oral presentation of the solution.

3. Carefully prepare a written document of your solution, perhaps using LaTeX.  This should be a well-considered, well-written and thoroughly proofread document.

The problems, which I will randomly assign, are:

MBP1:  
CPSUP Exercise 13.16.  (Sarah)

MBP2:  
CPSUP Exercise 14.3.  (Corey)

MBP3:  
CPSUP Exercise 14.5.  (Jason)

MBP4:  
CPSUP Exercise 14.6.  (Gennady)

MBP5: 
(Giodarno, Page 59, #1) Calculate the Poincare sections for the pendulum discussed in lecture as it undergoes the period-doubling route to chaos.  Plot w vs. q, with one point plotted for each drive cycle, as shown in lecture.  Do this for FD = 1.4, 1.44, and 1.465, using other parameters as given in the lecture example.  You should find that after removing the points corresponding to the initial transient the attractor in the period-1 regime will contain only a single point.  Likewise, if the behavior is period n, the attractor will contain n discrete points.  (Dan)

MBP6: 
(Giodarno, Page 72, #1) Investigate the Lyapunov exponent of the stadium billiard (see lecture) for several values of a.  You can do this qualitatively by examining the behavior for only one set of initial conditions for each value of a you consider, or more quantitatively by averaging over a range of initial conditions for each value of a.  (David)

Note also that I have scheduled several “off lecture” days for you to work on these and other problems.  Use them wisely.  I will be in my office those days for consultation.
