Computergestuetzte Mathematik zur Analysis

Lektion 14 (4. Februar)

| > restart:

Y Gewdhnliche Differentialgleichungen Il
> 0s : = diff(y(x),x$2) + y(x);

#har noni scher Gszill at or
d2

OSC:EY

(X) +¥(x)
dsol ve(0s=0, y(x));
v(x) = _C1sin(x) + _C2cos(x)
dsol ve({0s=0, y(0)=1, D(y) (0) =0}, y(Xx));
Y(X) = cos(x)
1 := rhs((1.3);
[1:=cos(x)
gos: = diff(y(x),x$2) + 1/5*diff(y(x),x) + y(x);
#har noni scher OGszil | atzor mt Daenpfung
4 1d
gos:= - 2 y(x) + = dx V(x) +¥(x)

dsol ve({gos=0, y(0) =11, D(y) (0) =0}, y(x)); ,
_ 1 0% (3 “10° 3
y(x)—33 me sm(lomx)—i-e Cos(lomx)

2 :=rhs((1.6)); X

1
-TS X - X
12:=%\/11 e 10 sin(i\/ll x) +e 10 COS(i\/ll x)

10 10
plot([11,12],x=0..20);
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YInhomogene Gewohnliche Differentialgleichungen

(> 13 =r hs(dsol ve({os=sin(x),y(0)=1,D(y) (0)=0},y(x)));

[3:=cos(x) + % sin(x) — % cos(x) x (2.1)

[ > pl ot (I 3,x=0..100); # Resonanzfall

Seite 2 / 8



0 n
30 ” ”

20i ”

Ll

_10,

20, !

i

> | 4:= rhs(dsol ve({os=sin(3/4*x),y(0)=1,D(y) (0)=0},y(x)));
12 16 . (3
I 14:= . sin(x) + cos(x) + - sm(4 x) (2.2)
> | 5:= rhs(dsol ve({os=sin(7/8*x),y(0)=1,D(y) (0)=0},y(x)));
I5:= 26 sin(x) + cos(x) + 64 sin(Z x) (2.3)
' 15 15 8 '

> plot([l4,15],x=0..100, col or=[red, bl ue]);

Seite 3/ 8



» Schwingende Membran (Bessel Funktionen)

Y Differentialgleichungssysteme

| > restart:
[> wi t h(Li near Al gebra):
> A =<<0| 1| 0>, <- 1| 0] 1>, <0| 0| 2>>;
010
A=|-101 (4.1)
i 00 2
> T:=Matri xExponential (At);
(4.2)
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cos(t) sin(t) —% sin(t) — % cos(t) + % e?!
I:= -sin(t) cos(t) —% cos(t) + % e?ly % sin(t) (4.2)
0 0 e?!
:> #Loesung vy’ = A*y . y(0) = <a,b,c>
> y0 := <a, b, c>;
a
yO:=|b (4.3)
c
=> y(t) := T.yO0;
cos(t) a+sin(t) b+ (—% sin(t) — % cos(t) + % eZt) C
N0 = -sin(t) a+cos(t) b+ (—% cos(t) + % e2t+% sin(t)j c (4.4)
e’le
:> Wi t h(Vect>or Cal cul us):
| > Basi sFormat (fal se):
>diff(y(t),t) - Ay(t);
Ho , (4.5)
(2 . 4 1 2 . 1 1
(E sin(t) + B e? 4 B COS(T)) c+ (_E sin(t) — B cos(t) + B e2t) C
—GZIC],
o)
> sinplify((4.5)
Warning. inserted mssing semcolon at end of statement
0
0 (4.6)
0
> eval (y(t),t=0):
a
b 4.7)
L C

Y Das Pendel
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| > restart;

> Dgl = diff(y(t),t$2)= -szi n(y(t));

Dgl:= % Y(t) = -sin(y(1))

(> AW = y(0)=Pi /8, D(y)(0)=0:

i 8
[> dsol ve({Dyl ,IAV\},Y(t)) ;

o

8
1

y(t) = RootOf (

VA

/2 cos(_a) —2 COS(% n)

VA

{ 1 d_a+t
1
1 /ZCOS(_(Z) -2 COS(g n)
T

- 8

proc(t)
=end"ioroc]
>yl = eval (y(t), Lsqg);
L yl:=proc(t) ... end proc
>yl (1);

L 0.215837134280979
> Dgl _os :=diff(y(t),t$2) = -y(t);
Y
Dgl_os:= — y(t) = - (1)
g a2 y y

> dsol ve({Dgl os, AW, y(t)):
y(t) = % n cos(t)

> yl _os: =unappl y(rhs((5.8)),1t);

yl_os:= t—>% 7 CcOS(t)
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AW:=1(0) = * 1, D(3)(0) = 0

=> plot([yl,yl _os],0..50, col or=[ bl ack, red]);

d_a+t|, y(t) = RootOf

B Lsg: =dsol ve({Dgl , AW, y(t), type=nuneri c, out put =l i st procedure);
Lsg:= [t=proc(t) ... end proc, y(t) = proc(t) ... end proc, d y(t) =

dt

(5.1)

(5.2)

(5.3)

(5.4)

(5.5)

(5.6)

(5.7)

(5.8)

(5.9)



proc(t)

=enci .i)roc ]

0.31

0.2

0.1

-0.1

-0.21

-0.3

1

20 JL 0

(> AV2: = y(0)=Pi /4, D(y)(0)=0:

AW2:=y(0)

=

m, D(y)(0) =0

> vyl := eval (y(t), Lsg);

yl:=proc(t) ... end proc

=> dsol ve({Dgl _os, AW}, y(t));

_1
y(t) = 1 T cos(t)

=> yl _os: =unappl y(rhs((5.13)),1);

yvl_os:= t—»i T COS(1t)
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.

Lsg:= [tz proc(t) ... end proc, y(t) =proc(t) ... end proc, d y(t) =

dt

(5.10)

[ > Lsg: =dsol ve({Dgl , AW}, y(t),type=nuneric, out put =li st procedure);

(5.11)

(5.12)

(5.13)

(5.14)
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