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Exercise 11.1 (two-dimensional Lax-Wendroff)

(a) Derive the two-dimensional Lax-Wendroff method from (11.6) by using standard centered
approximations to ux, uy, uxx and uyy and the approximation

uxy(xi, yj) ≈
1

4h2
[(Ui+1,j+1 − Ui−1,j+1) − (Ui+1,j−1 − Ui−1,j−1)] . (E11.1a)

(b) Compute the leading term of the truncation error to show that this method is second
order accurate.

Exercise 11.2 (Strang splitting)

(a) Show that the Strang splitting is second order accurate on the problem (11.18) by com-
paring
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(E11.2a)

with (11.22).

(b) Show that second order accuracy on (11.18) can also be achieved by alternating the
splitting (11.17) in even numbered time steps with

U∗ = NB(Un, k),

Un+1 = NA(U∗, k)
(E11.2b)

in odd numbered times steps.

Exercise 11.3 (accuracy of IMEX method)

Compute the truncation error of the method (11.26) and confirm that it is second order
accurate.
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