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Exercise 1 (Homework) (4 Points)

The method

h h
Y1 = Y + 1 f ($k+ 5 Yk + §f($k,yk)) , k>0

is called midpoint rule. Show that this method is of second order.

Exercise 2

Apply the Euler method
Yer1 = Yk + hf (e, ye), k=0

to the initial value problem

{y () = —y(z) for 0 <z <1, 1)

with h = 0.25. Compare your numerical result with the exact solution. Repeat the com-
putation using the step sizes h/2 and h/4.
Exercise 3

Apply the Heun method

Yes1 = Yr + g (f(xk, Yx) + f(@rr1, yx + hf (2, yk)))

to the initial value problem (1) using the step sizes h = 0.25, h/2 and h/4. What kind of
results do you expect compared to the results of the Euler method?



