Math 455: Homework 10 (due Tuesday, November 25, 2014)
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1. Find the amplification factor  for the Crank-Nicolson method. See lecture note on Novem-

ber 4. (2-6)

2. If we use the explicit finite difference method to solve the wave equation, we need to
compute u; ,+1 by using u;; and u; ;. Design a way to approximate u;;. See lecture

note on November 7. (7-8,10-12)

3. Show that the CFL condition for the explicit method for solving wave equation is A < 1.

See lecture note on November 7. (14-18)

4. Let M = N = 3. Write a matrix A and the right-hand side vector b for the finite difference

method for solving the Laplace equation. See lecture notes on November 7 and 11. (19-23)
5. The Lax-Wendroff method for solving the advection equation is
1 9 1
Uikt = =5 AL = Attgerge + (1= A)uge + SAML+ A1
What is the CFL condition for this method? (24-29)

6. Find the stability condition for the Lax-Wendroff method above. (30-34, 36)

4.2 0.65 3.2
7. Estimate the eigenvalues of the matrix A = | 065 6.4 1.6 | using the Gerschgorin
32 16 438

theorem. (37-41)
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