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Euler Verfahren
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Verbessertes Euler Verfahren
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Heun Verfahren
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Klassisches Runge-Kutta
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Implizites Euler Verfahren
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Implizites Mittelpunkts Methode
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Steifes lineares AWP

. D.h. ,von Links*
y(t) = Ay (1) \
= PDP 'y(t) | xP =
N
Diagonal!

P~y (t) = DP™y(t)

Y

z(t)

z(t) = Dz(t)  ENTKOPPELT!!



Steifes lineares AWP

Durch rechnen (z.B. mit einem CAS!):

-2 0 0
D=0 -15 0
0 0 —1000
15 —12 1 i 2
P=10 12 1 Prt=(0 =2
0 4 -3 0 <5

Durch einsetzen der AW:

Te 2t — Ge 1t
y(t) = 6e™ "
26—1515



Error

Steifes lineares AWP
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Steifes nichtlineares AWP

ya = —0.1yp +100ypyc
yp = +0.1ya —100ygyc —500y%
Yo = +500y % —0.5y¢

y4(0) = 0.5 y5(0) = 0.5 yc(0) = 0.5
0<t<1



Steifes nichtlineares AWP

ya = —0.1ya +100ypyc z

L
yp = +0.1ya —100ysyc —500yp =
Yo = +500y%  —0.5yc %

YA —0.1ya + 100y pyCc
y=|YB f(z,y) = | +0.1ya — 100yByc — 500y%

yc +500y% — 0.9yc

0.5
y4(0) = 0.5 y3(0) = 0.5 yc(0) = 0.5 Yo = (0.5)
0.5



Steifes nichtlineares AWP

Stelf?
Linearisieren wir die rechte Seite der DGL:

—0.1ya + 100ypyc
f(t,y) = | +0.1ya — 100ypyc — 500y%
+500y% — 0.5yc

of of

f(t7Y) ~ f(t17Y1) T %(tl,}ﬁ) T @(tlayl)

\. J . J
Y

.
9f —0.1 100yc 100y B
J(t,y) = a—(t,y) = | +0.1 —-1000yg — 100y —100yg
y 0 1000y 3 —0.5




Steifes nichtlineares AWP

Lokal Steif? 0.5
Linearisieren wirumden AW:  t, =0 yo=|0.
0.5

¢ —0.1 50 50
J(to,yo) = —(to,yo) = [ +0.1 =550 —50
Oy 0 500 —0.5

MATLAB: eig— )\ &~ —5.00 x 10?
Ao &~ —9.87 x 1074
A3 &~ —5.07 x 10!
g = max; [Re(M)| o oo 105 JAI

min; | Re(\,)]
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