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Computergestuetzte Mathematik zur Analysis
Lektion 14 (30. Januar)

| > restart:

Y Gewdhnliche Differentialgleichungen Il

os 1= di ff(y(x),x$2) + y(x);

dsol ve(0s=0, y(x));

dsol ve({0s=0, y(0) =1, (y) (0) =0}, y(x));

|1 :=rhs(?);

gos: = di ff(y(x),x$2) + 1/5*diff(y(x),x) + y(x);
dsol ve({gos=0, y(0) =1, (y) (0) =0}, y(x));

12 := rhs(?);

plot([11,12],x=0..20);

YInhomogene Gewdhnliche Differentialgleichungen

| 3: =rhs(dsol ve({os=cos(1*x),y(0)=1, Xy) (0)=0},y(x)));

pl ot (I3, x=0..100); # Resonanzfall

| 4: = rhs(dsol ve({os=sin(3/4*x),y(0)=1,D(y) (0)=0},y(x)));
| 5: = rhs(dsol ve({os=sin(7/8*x),y(0)=1,D(y)(0)=0},y(x)));
plot([l4,15],x=0..100, col or=[red, blue]);

VY Bessel Funktionen

wi t h( Vect or Cal cul us):

Set Coor di nat es( pol ar) ;

Lapl aci an(u(r, phi),[r,phi]);

LG =Lapl aci an(v(r)*w(phi),[r,phi])+v(r)*wphi);

i sol at e(expand(LGr"2/v(r)/wWphi)),r);

collect (I hs(??)*v(r)-n~2*v(r),v(r));

g:= x"2 * diff(y(x),x$2)+x*diff(y(x),x) + (x*2-n"2)*y(x);
dsol ve(g=0, y(x));

farben: =[red, bl ue, cyan, nagent a] ;

pl ot ([ seq(Bessel J(n, x),n=0..3)], x=0..15, col or=farben);

pl ot ([ seq(Bessel Y(n, x),n=0..3)],x=0..15,y=-1..0. 6, col or=f ar ben)

nsl: = seq(fsol ve(Bessel J(1, x)=0,x, 3.5+3*(k-1)..3.5+3*k), k=1..4)
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> fnml := [ r*cos(s), r*sin(s), BesselJ(1,ns1[2]*r)*cos(s)];

> plotarg := styl e=patchcontour, orientation=[120, 60];

> plot3d(fnnml, r=0..1,s=0..2*Pi,plotarg);

> ns2 = fsol ve(Bessel J(2,x)=0,x,8..9);

> fnm= [ r*cos(s), r*sin(s), BesselJ(2,ns2*r)*cos(2*s)];

> plot3d(fnmr=0..1,s=0..2*Pi, plotarg);

> fnm=1[ r*cos(s), r*sin(s), sin(2*k*Pi/21)*Bessel J(2,ns2*r)*cos
L (2*%9)];

[> with(plots):

| [> animate(plot3d, [fnmr=0..1,s=0..2*Pi, pl otarg], k=0..20);

Y Differentialgleichungssysteme

> restart;

wi t h( Li near Al gebra):

A: =<<0] 1] 0>, <- 1] 0] 1>, <0| 0| 2>>;

> T:.=Matri xExponential (A t);

> #lLoesung y' = A*y , y(0) = <a, b,c>
y0 : = <a, b, c>;

vV 'V

\Y

> y(t) = T.y0;

[ > wi t h(VectorCal cul us):
| > Basi sFormat (fal se):

(> diff(y(t),t) - Ay(t);

\Y

simplify(??);
eval (y(t),t=0);

VY Das Pendel

\Y

[ > restart;

[ > Dgl = diff(y(t),t$2)= -sin(y(t));

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

| > dsol ve({Dgl, AW, y(t));

| > Lsg: =dsol ve({Dgl , AW, y(t), type=nuneric, out put=listprocedure);
> yl = eval (y(t), Lsg);

>yl (1);

>

Dgl _os :=diff(y(t),t$2) = -y(t);

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

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

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

> AW: = y(0)=Pi/ 4, y)(0)=0;

> Lsg: =dsol ve({Dgl , AW2},y(t),type=nuneric, out put=Ili stprocedure);
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> vyl := eval (y(t),Lsg);

[> dsol ve({Dgl _os, AV}, y(t)):

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

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