Harjoitus 10 -- ratkaisut

Cear[m g, k, h]
Solve[mx (fpl-2xf +fnl) /h*2=mxg-k=* (fpl-fnl)/ (2xh), fpl]

frMihk+4f m-2fnmm+2gh?m
e~ nkozm I}

Renove [X, Y]

eql=mxy' ' [t] =mxg-Kk=xy' [t]
eg2 =mxXx"'"[t] =-Kxx"[t]

my”[t] =gm-ky’[t]

mx”“[t] =-kx'[t]

n=1000; t[0] =0.0; t[n]=5; h=(t[n]-t[0])/(n-1);
Do[t[i]=t[0]+i+h, {i, 1, n}];

y[0] =0; y[1] =y[0] +h 20;

x[0] =0; x[1] =x[0] +h=*10;

m=0.5; g=-9.81; k=0.1;

Do[

ylirls=

(hxk -2%m) / (hxk+2%xm) xy[i 2] +4xm/ (hxKk+2+«m) *y[i -1] +2%xg*mxh"2/ (hxk +2xm);
X[ ]1=(hxk-2+m) / (hxk+2+*m) «x[i -2] +4xm/ (hxk+2+m) *x[i -1];, {i, 2, n}]

ListPlot [Table[{x[i], Y[i1}, {i, 0, n}], PlotRange » Al | ]
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2 h10ratk.nb
eq=y'"'[X] +4xy" [X]+ (102 +4x"2) xy[X] ==
rix_1=y[x]/. Flatten[DSolve[{eq, y[0] =0, y' [0] ==1}, y[X], X]]
(102 +4x?) y[x] +4xy [x] +y”[x] =0
_ je (10 i+x) (_1+(5201><>
20
r [x_] = Conpl exExpand[r [x]] // Sinplify
1 2
— e ¥ Sin[10x]
10
Pl ot [r [X], {X, -3, 3}, PlotRange- Al ]
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Renove [Xx, Y]

n=100; x[0] =0.0; x[n] =3.0; x[-n] =-3.0; h=(x[n]-x[0])/ (n-1);

Do[x[i]=X[0]+i *h; x[-i]1=x[0]-i=xh;, {i, 1, n-1}]

y0 =0; dy0 = 1;

y[0] =Yy0;

y[1] =y [0] +dyO«h;
y[-11 =y[0] -dyO«h

Do[y[i]1=1/(1/h"2+2%x[i -1]/h) %
(VI -11%(2/h"2-102-4%x[i -1]72) +y[i =21 % (-1/h"2+2xx[i -1]/h));
YI-i1=1/(1/hA2-2%x[-i +1]/h)

(YI-i +1]1% (2/h"2-102 -4 %x[-i +1]72) =y [-i +2]1 % (L/h"2+2%x[-i +1]1/h));, {i,

2, n}]



h10ratk.nb

ListPlot [Table[{x[i], Y[i1}, {i, -n, n}], PlotRange » Al | ]
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exa[my]:= (
Clear [X, Y]1;

n=m
x[0] =0.0; x[n] =3.0; x[-n] =-3.0; h=(x[n]-x[0])/(n-1);
Do[x[i]=x[0]+i *h; x[-i]=x[0]-i=h;, {i, 1, n-1}1;
y0=0; dy0=1; y[0] =y0; y[1] =y[0] +dyO«h; y[-1] =y [0] -dyO«h;
Do[y[i]=1/(1/h"2+2xx[i -1]1/h) »

(YIi -11%(2/h"2-102-4%x[i -1]72) +y[i =21 % (-1/h”"2+2xx[i -1]/h));
y[-i1=1/7(1/h"2-2%x[-i +1]1/h) % (y[-i +11 % (2/h"2-102 -4 %x[-i +1]"2) -

y[-i +2]1 % (1/h"2+2xx[-i +11/h));, {i, 2, n}1;

Show Li st Pl ot [Tabl e[{x[i], y[i]1}, {i, -n, n}], PlotRange-» Al | ],
Plot [r[t], {t, -3, 3}, PlotRange->All11])
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4 h10ratk.nb

exa[100]

exa[50]
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exa[20]
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