Name:
PHY401 (Fall 2005), 11/07/05

Homework Assignment #7

(Due Date: Mon, Nov. 14, 12:40PM, in class)

7.1
Waves On a String (cf. Exercise 6.2 in the textbook)
(6 pts.)

(a)
Compare the behavior calculated with the algorithm Eq. (6.6) in the textbook using different values of r. You must choose at least 5 different r values. One must be r=1, one must be r>1, one must be r<1, e.g. r={0.75, 0.9, 1, 1.1, 1.25}. For each of these generate a 3-D plot with the axis of x, y and time. This can be done in GNUPLOT using the splot command and specifying a file with 3 columns. If your plot is not clear then it may be useful to not plot all of the data you calculate.


(b)
For each of the above plots comment on the instabilities and errors. The errors should be clearly visible as extra “bumps” (like the ones notes in connection with Figure 6.3) that are generated during each reflection. Be sure to clearly label on each plot the initial conditions you used to generate it.
7.2
Waves in Space
(4 pts.)

Extend algorithm (6.6) into three dimensions. Initially your program should have a small square in the center of the plane that is raised above zero. The rest of the plane should be zero. This is equivalent dropping a rock into a calm body of water. You should chose a final time so that multiple “ripples” can be clearly seen. Then make a 3-D plot with the axis of x, y, and magnitude.

