1. Implement and test the upwind and the Lax—Wendroftf schemes for the one-way wave
equation

u; + 1, = 0.
Assume the domainis —1 < x < 1, and #,4 = 1. Test your code for the following parameters:
(a) u(r,—1)=0, and u(0, x) = (x + 1)e™2.
(0 ifx<—1/2,
(b) u(t,—1)=0,and u(0,x)=<¢ 1 1f-1<x<1/2,
L0 ifx>1/2.

Do the grid refinement analysis at #5,4 = 1 for case (a) where the exact solution 1s available,
take m =10, 20, 40, and 80. For problem (b), use m =40. Plot the solution at #4,, =1 for
both cases.

2. Use the upwind and Lax—Wendroftf schemes for Burgers’ equation
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with the same initial and boundary conditions as in problem 1.




