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Exercise 3.1. Consider the one stage implicit Runge-Kutta method for y′ = f(y):

zk = hf(yk + βzk)

yk+1 = yk + zk

a. Find β such that the method is second order accurate.

b. Find the leading term of the local truncation error.

c. Find the region of absolute stability for the method. Is the method A-stable? L-stable?

Exercise 3.2. Consider the formulae:
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for 0 < ε ≤ 1. This is a two stage diagonally implicit Runge-Kutta method (in disguise).

a. Put this in the standard form of a diagonally implicit Runge-Kutta method.

v1 = f(yk + hβ11v1)

v2 = f(yk + hβ21v1 + hβ22v2)

yk+1 = yk + hγ1v1 + hγ2v2

b. Show the method is second order.

c. Find the region of absolute stability for the method. Is the method A-stable? L-stable?


