5.2, For the numeri {Ll sohm DT the probl

a; ey \(y — sin i} -I— cosf‘, ((

s TR T ke exact solution is -y(ﬁ) = ¢ | gin t, consider using the following
b9 four two-step methods, with yg = 1 and y; = »y(h) (fe., using the exact
in solution so as not to worry here about ).
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(b) The midpoint two-step method
Un = Yn-2 + 20 f0_1.
(c) Adams-Bashforth

h
Un = Yn—1 + = (Bfn 1— I'ﬂ.v*g)'
(d) BDF

e — (441 - Un—2) lhfn.
3
Consider using i = .01 for A = 10, A = —10, and A = —500. Discuss
the expected quality of the obtained solutions in these twelve calcula-
tions. Try to do this without caleulating any of these solutions. Then
confirm your predictions by doing the calculations.

5.3. Write a program which, given k and the vallies of So7ie of The Coafh-
clents i, s, ..., ay, Ho, 51, ..., 5 of a linear k-step’ method, will

e find the rest of the coefficients, i.e., deterqﬁﬁe the method, such
thiat the order of the method is maximized,
o find the error coeflicient Cp; of the le:,atiing local truncation error

term.

Test your program to verify the secand and the last rows in each of
the Tables 5.1 and 5.2

Now use your progran to find C’m 1 for each of the six BDF meihods
in Table 5.3. 4

4. Write a program wblch, gweu a linear multistep method, will test
whether the method js

cn
s

v (-stable,

o strongly stable.

[Hint: This.is a very easy task using MATLAR, for example.|

Use your 51‘ogram to show that the first six BDF methods are strongly
stable, but the seven-step and eight-step BDF methods are unstable.
(For this you May want to combine your program with the one from
the previous exercise.)

5.5. The famous Lorenz equations provide a simple example of a chaos
/,f‘stem {swe, e.g., [92, 93]). They are given by
a(y2 — 1)
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