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Problem 1
Show that the matrix exponential has the following properties

a)

tATB) — ¢t 4etB - A B e R with AB = BA
b)
A = blockdiag(Ay, ..., Ag) = e = blockdiag(e!1, ..., et)

c)

1 0
el =e], acR,I= e R4,
0 1
Problem 2

Let ®* be a flow on R%. Let zq € R? be stable in the following sense:
Ve>0 36>0 Ve eR? (Jx —29| <6 = Vt>0 |®(z) - d(x0)| < ).

Prove or disprove: x is a fixed point of the flow.


http://numerik.mi.fu-berlin.de/wiki/WS_2021/NumericsII.php

Problem 3

Consider the one-dimensional ODEs
a) ¥’ =2 — 22

b) o' = —x + 42 — 2°

c) ' = 0 r=0
—2%sin(l), 2 #0.

Find all fixed points and if possible discuss their stability based on the statements from
the lecture.



