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Aufgabe 1. (i) Let the space S(ay,...,a,) be as in Corollary 1.8.13, and let s € S(ay, ...

If m > 1, then for every A € C show that
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(ii) Let Sy be as in Theorem 1.8.15. Show that the functions

6)\t7 te)\ﬁ) . ,tm_leAt

are linearly independent.

Aufgabe 2. Let the following ode
sW(t) 4+ 45O (t) + 55(t) + 45(t) + 4s(t) = 0.

(i) Find the general solution of (1).
(ii) Find the solution of (1) that satisfies the following initial conditions:

s(0)=0, 5(0)=-1, 50)=—-4, s30)=14.

Aufgabe 3. (i) Give an example of a locally Lipschitz function f that is not Lipschitz.

(You need to explain why f is locally Lipschitz, and you need to show that f is not Lipschitz)

(ii) Prove lemma 2.1.8.

(iii) Show that the function = : J — R™ that is defined in the proof of Theorem 2.1.11 as the
uniform limit of the functions (u,)>,, where u, : J — V,,, is also a function from J to V.

Aufgabe 4. Let S =R, 20 € R, and f : S — R, defined by f(z) = z, for every x € R. Using
the corresponding to f sequence of functions (u,)5°, defined in the proof of Theorem 2.1.11,

show that the solution z(t) of the ode & = x in R that satisfies x(0) = x¢ is z(t) = zoe'.
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