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March 23 Homework Problems
1.
Evaluate the first and second derivatives of sin x at x = 1 radian using second-order central difference expressions.  Use step sizes of h = 0.1, 0.01, and 0.001.  Compute the error for each numerical result and use the relationship between the error and the step size to infer the order of the error.

Repeat the calculation of the first derivative for x = 0.01 radian using step sizes of 0.001 and 0.0001.  What order do your results imply at this point?  Comment on any differences between the results to this problem and the previous one.
2.
Hoffman, page 646, problem 5.  By hand calculation determine the solution of the example heat diffusion problem* by the FTCS method at t = 0.5 for x = 0.1 cm and t = 0.1 s.

3.
Hoffman, page 647, problem 23.  By hand calculation determine the solution of the example heat diffusion problem* by the BTCS method at t = 0.5 s for x = 0.1 cm and t = 0.5 s.

4.
Hoffman, page 647, problem 28.  By hand calculation determine the solution of the example heat diffusion problem* by the Crank-NIcholson method at t = 0.5 s for x = 0.1 cm and t = 0.5 s.
This example problem is defined for 0 ≤ x ≤ L = 1 cm, and has the following data inputs:  = 0.01 cm2/s, boundary temperatures of zero, i.e. T(0,t) = T(L,t) = 0 , and a triangular initial temperature profile that can be inferred from Table 10.2 on page 601 to have the following equations: T(x,0) = 200x for 0 ≤ x ≤ 0.5 and T(x,0) = 200 – 200x for 0.5 ≤ x ≤ 1.  






Jacaranda (Engineering) Room 3333
Mail Code
Phone: 818.677.6448

E-mail: lcaretto@csun.edu
8348
Fax: 818.677.7062


