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VVVV VYV VVVVVYVVVVVVYVY VoD oooopoo

L Maple Worksheet

. Funktion f;

[ >

f:=(t,y)->-y/(£"(1/2)-0.5);

f=(y)—- 4
Ji-5

Expliziter Euler:
> for 1 from 1 to 10 do
> h:=2"(4-1):
> yl:=1;
> gl:=1;
> for k from 1 to 27(1-1) do
> y2:=evalf(yl+h*f(sl,yl)):
> yli=y2:
> g2:=sl+h:
> gl:=s82:
> od;
> printf ("h=%5.5e v(9)=%5.8f\n",h,vy2);
> od:
=8.00000e+00 y(9)=—15.00000000
=4.00000e+00 9)=9.12840071
=2.00000e+00 y(9)=~ 01931006
=1.00000e+00 v{9)=.00037060
=5.00000e-01 y(9)=0.00000000
=2.50000e-01 v(9)=.00126980
=1.25000e-01 v(9)=.00232831
=6.25000e-02 v(9)=.00296179
=3.12500e-02 v{(9)=.00330406
=1.56250e-02 v(9)=.00348151

ook dou oisttu Uubiow hboren Schalion Suwmget

s Vo (ot Jasgsous v wuttn Gegem ca@gw;a{m
Ded . Die eten e Dediwaldelion swet be b= 6‘/
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[ Impliziter Euler:
> for k from 1 to 10 do

T e e T Ty ey T r e T ™ T 7 2 OO N O R B e N ¢

> yl:=1;

> gl:=1;

> h:=2"(4-k);
for 1 from 1 to 2~(k-1) do
s2:=gl+h;
y3:=solve(ys2=yl+h*f (s2,ys2),ys2); Q*?
evalf (y3): '
vil:=y3:
sl:=s2:
od;
printf("h=%5.5e y(9)=%5.8f\n",h,y3);
od:

=8.00000e+00 v{(9)=.23809524

=4.00000e+00 v(9)=.11640700

=2.00000e+00 y(9)=.05093379

=1.00000e+00 v(9)=.02260984

=5.00000e-01 v(9)=.01150846

=2.50000e-01 v(9)=.00711456

=1.25000e-01 v(9)=.00526319

=6.25000e-02 v(9)=.00443082

=3.12500e-02 y(9)=.00403878

=1.56250e-02 v(9)=.00384889
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[

lassisches Runge-Kutta-Verfahren:
for 1 from 1 to 10 do
h:=2"(4-1):

sl:=1:

for k from 1 to 27(1-1) do
kl:=£(

(sl+h/2 yl+h/2*kl) :
f(sl+h/2,y1+h/2*k2):
k4.—f(sl+h,yl+h*k3).

VVVVVVVVVVV\/VVVVN
'
[\J

y2:=evalf (yl+h/6* (k1+2*k2+2*k3+kd)) :
vli:i=y2:
s2:=sl+h:
sl:=s2:
od;
printf ("h=%5.5e y(9)=%5.8f\n",h,y2);
od:
h=8.00000e+00 v(9)=24.33819341
h=4.00000e+00 v(9)=1.05516823
h=2.00000e+00 v{(9)=.02265211
h=1.00000e+00 v(9)=.00431051
h=5.00000e-01 v(9)=.00369095
h=2.50000e-01 v(9)=.00366449
h=1.25000e-01 v(9)=.00366320
h=6.25000e-02 v(9)=.00366313
h=3.12500e-02 y(9)=.00366313
| h=1.56250e~-02 v(9)=.00366313
[ >
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[ > restart;

[ >
[> x0:=.5:
> printf ("x0=%10.8f\n",x0);
L x0= .50000000
[ >
[ > for 1 from 1 to 15 do
> xl:= .5 * exp(.5*x0);
> x0:=x1: printf("x%g=%10.8f\n",1,x1);
> od:
x1 = .64201271
x2 = .68925717
x3 = ,70573279
x4 = ,71157050
x5 = .71365050
x6 = .71439308
x7 = .71465838
x8 = .71475319
x9 = .71478707
x10 = .71479918
x11 = ,71480351
x12 = .,71480505
x13 = .,71480561
x14 = .71480580
| x15 = .71480587
[ >

I {bs‘é&{@{ ;Wm&%&uaéfzuwa :

K, = O.+14895F0
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[ > restart;
[> y0:=3.0:

[ > printf ("y0=%10.8f\n",y0);
. y0=3.00000000
[ >
> for 1 from 1 to 13 do
vl:= log(4.0*y0*y0);
y0:=yl: printf("y%g=%10.8f\n",1,yl);
od:
vl =3.58351894
V2 =3.93898488
v3 =4.12814045
vi =4.22194847
) =4.26688785
v6 =4.28806380
v7 =4.29796497
v8 =4.30257766
v9 =4.30472296
y10 =4.30571993
v1l =4.30618307
v12 =4.30639819 )
L y13 =4.30649810 am‘ = { 306545y

[ >
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DiffNum WS 00/01 Name: Matrikelnummer: Seite 2

Das nichtlineare Gleichungssystem

1
Setly-1) = 1,
224 2zy = 2,

besitzt genau eine reelle Losung.

Berechnen Sie eine Niaherung (z',y*)7 zu dieser Losung, indem Sie ausgehend vom
Startwert (z°,5°)T = (0, 1)T einen Schritt des gedimpften Newton—Verfahrens durch-
fithren. Fiir den Abbruchtest || F(z!,y')|| < ||F (2% y°)|| benutzen Sie die Euklidische

Norm.
(6 Punkte)
4 1..4,.3
- /%(K%d)((ﬁ-/‘)“/‘ _ AL A )
+({za) L= MZ+ZV% ’Z )(2+ 2](%-‘2_
2
I 274 iLX*’dz

+ (Y{m = foz% -

- O 1 — 2
?siso,x):(_a) Fllaa) (a 2) ¥ (o, =&

Les:

0
2
A
0

Moo fom - Unveohos wod Dm%ma;

cor 0y = (0)-(3) - ()
CAEVERR®)

[Fal, = 26>€

)
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efgobe S

DiffNum WS 00/01 Name: Matrikelnummer: Seite 6
Gegeben sei
2¢ a —a —a
4 6 2 3
M, = a € IR.
¢ 4da 4 a 1 ’
0 0 4—-5a —5a

a) Bestimmen Sie die L R-Zerlegung der Matrix M, ohne Pivotisierung. Geben Sie
auch an, fiir welche a sich diese Zerlegung durchfihren laft.

h) Fiir welche a verschwindet die Determinante von M,?

c) Sei nun a = 2. Berechnen Sie die Lésung des Gleichungssystems M,z = b mit

b=1(1,2,3,4)T.

(34242 Punkte)

a) lq @ -Q -Q }* -2 efo )FtY
Y A A VAN +
Ha a 1 €
C 0 Lk-Sa -Sa
g Q -Q “Q L
0 i g <o

J y

0 L("ZQ Z‘l At2q !

O (] Lf":q "S-Q
Za @ -a -Q

] Y b <

4-$q 4

0 0] “H+le %a“( ]*‘ P af ¢
0 o Y-S -Sq &

o a xR

0 4 H $

o o e e

) o) 0 -ja-f

L fe- Za*fe@uug wn Mg ol wa{\‘sicawg L sichh lsch ~
T
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