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Exercise 1
(i) Show by constructing appropriate initial data that the difference scheme
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with p = an is unstable if g > 1.

..........

the following difference schemes for the transport equatlon
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Exercise 2
Let a < 0 and consider the numerical scheme
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Show that the scheme is stable under appropriate conditions on At and Az and prove
an error estimate.

Exercise 3 (Discrete inverse inequality)
(a) Let Az > 0 and (V). s € R7™ with V5 = V; = 0. Prove that
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(b) Let p € Py([a,b]) be a polynomial of degree k on the interval [a,b] with a,b € R

and b > a. Prove that for a constant C' > 0 which is independent of a and b it
holds
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Exercise 4 (Stability of Crank-Nicolson scheme)
Show that the Crank-Nicolson scheme is stable with respect to the supremum norm if
A< 1.



