Strelba1[f,g,a,b,al1,a2, 1,B2,y1,y2,€¢,h, 20, Lx]
Strelba2[f,g,a,b,al1,a2, g1,62,y1,y2, €, 20, Lx]
Program Strelba1 a Strelba2 pocita feSeni soustavy dvou diferencialnich rovnic
y1'=f(x.y1.y2)
y2'=9(X.y1.y2)
na intervalu (a, b) s okrajovymi podminkami
aq yr1(a)tBiy2(a)=y1 a az y1(b)+Bay2 (b)=y2
metodou strelby.
€ - pozadovana presnost pro Newtonovu metodu
h - krok pfi vypoctu derivace pomoci diference
z0 - pocCateCni nastrel
Lx - seznam hodnot x, pro které se budou pocitat hodnoty reSeni y1 a y2
vystupem je graf feSeni yq a yo seznam feSeni y4 a yo v danych hodnotach Lx
Derivace funkci y1 a y» podle parametru jsou v programu Strelba1 pocitané diferenéné.
Program Strelba2 pocita derivace funkci y1 a y2 podle parametru pomoci variacnich rovnic.

Program Strelbal: Derivace diferencni formuli

Strelbal(f ,9 ,a ,b , o1 a2 ,5 ,52 , 1 ,»2 ,€ ,h ,2z0 ,Lx ]:
Module[{z, zn, s, i, res, resl, res2, y1, y2, x, n, gl1, g2, vl, v2},

n=Length[Lx];

Z =20;

s = 99999999999;

i=0;

Print["i", " ", tz", " ", "s"]s;
Print[i, " ", Zz];

While[s > ¢ && i< 10,
If [Abs [51] < ©.00000001,

{f‘951 = NDSolve [ {yl ' [x] == f[x, y1[x], y2[x]]1, y2'[x] ==g[x, y1[x], y2[x]],
yl[a] == (y1-p512) [/ al, y2[a] ==z}, {y]-: y2}, {x, a, b]’]i

res2 = NDSolve [{y1' [x] == f[x, y1[x], y2[x]1, y2'[x] =g[%, y1[x], y2[x]],
yl[al = (»1 -1 (z+h)) [al, y2[a] =z +h}, {yl, y2}, {x, a, b}]},

{resl = NDSolve[{yl"'[x] == f[x, y1[x], Y2[x]], y2"'[x] =g[x, y1[x], y2[x]],
yl[a] =z, y2[a] = (y1 - alz) / 51}, {yl, y2}, {x, a, b}]1;

res2 = NDSolve [{yl ' [x] == f[x, y1[x], y2[x]]1, y2'[x] ==¢g[x, y1[x], y2[x]],
yl[a] ==z + h, y2[a] == (1 - al (z+h)) / A1}, {yl, y2}, {x, a, b}1}

|5

zn =7z - (a2 (y1[b] /. res1l) [[1]] + 42 (y2[b] /. res1) [[1]] - »2) /
(((a2 (y1[b] /. res2) [[1]] + B2 (y2[b] /. res2)[[1]]) -
(a2 (y1[b] /. resl) [[1]] + 52 (y2[b] /. resl)[[1]]1)) / h);
s=Abs[zn - 2z];
Z=1ZNh,
14+
];

If[Abs[/1] < ©.00000001,

{res =NDSolve [{yl"'[x] == f[x, y1[x], y2[x]], y2'[x] =g[x, y1[x], y2[x]],
yl[a] == (y1-4512z) [/ al, y2[a] ==z}, {yl.' y2}, {x, a, b}]}:

{res = NDSolve [{yl ' [x] = f[%x, y1[x], Y2[x]], Y2'[x] =9g[x, y1[x], y2[x]],
yl[a] ==z, y2[a] = (1 -alz) / 31}, {yl, y2}, {x, a, b}]}
15
gl =Plot[Evaluate[yl[x] /. res], {x, a, b}, PlotRange -» All];
g2 = Plot [Evaluate[y2[x] /. res], {x, a, b}, PlotRange -» All];
vl=Table[{Lx[[1]], (y1[Lx[[1]]] /. res)[[1]1}, {i, 1, n}];
v2 =Table[{Lx[[1]], (y2[Lx[[1]]1] /. res)[[1]1}, {1, 1, n}];
{gl, g2, vl1, v2}

]

Priklad |: Reseni diferencialni rovnice y"=y? s okrajovou podminkou y(0)=1 a y(1)=1

fix ,yl ,y2 ]=y2;
glx_,yil ,y2 ]1=ylxyl;

€ = 0.000001;

h=0.001;

20 =0.0;

m=10;

Lx = Table[N[a+1 (b-a) /m], {i, ©, m}];

v = Strelbal[f, g, a, b, al, a2, B1, B2, ¥y1, ¥2, €, h, z0, Lx];

i y4 S

0 0.

1 ~0.417515 9.417515

2 ~0.432914 0.0153994

3 ~0.432936 0.0000213526
4 ~0.432936 1.84102 x10°°

Graf reseni y1(x)

v[[1]]

1.00 \
0.98
0.96
0.94
0.92

0.90

Graf feSeni y2(x)

vi[2]]

0.4

Tabulka feSeni y2(x)

MatrixForm[Vv[[3]]]

Q. 1.

0.1 0.961572
0.2 0.932406
0.3 0.911949
0.4 0.899822
0.5 0.895804
0.6 0.899822
0.7 0.911949
0.8 0.932406
0.9 0.961572
1. 1.

Tabulka feSeni y2(x)

MatrixForm[v[[4]]]

9. -0.432936
0.1 -0.336886
0.2 -0.247341
0.3 -0.162427
0.4 -0.0804866
0.5 -3.02793 x 1078
0.6 0.0804865
0.7 0.162427
0.8 0.247341
0.9 0.336886
1. 0.432936

Program Strelba?2: Derivace pomoci variacnich rovnic

Strelba2[f ,9 ,a ,b ,al , 02 ,5 ,52 ,¥1 , 92 ,€ 5,20 ,Lx ] :=
Module[{z, zn, s, i, res, resl, res2, yl1, y2, pl1, p2, X, n, grl, gr2, vil,
v2, f1, f2, gi1, g2, rovl, rov2, rov3, rov4},
fi[x_, y1_, y2 1=D[f[x, y1l, y2], y1];
f2[x_, y1_,y2_1=D[f[x, y1,y2],y2];
gllx_,yl_,y2 ]1=D[g[x, yl, y2], yl1];
g2[x_,yl_,y2 ]1=D[g[x, yl, y2], y2];
rovi =y1'[x] = f[X, y1[x], y2[x]];
rov2 =y2'[x] =g[x, y1[x], y2[x]];
rov3 =pl "' [x] == f1[x, y1[x], y2[x]] *»pl[x] + f2[x, y1[x], y2[x]] * p2[x];
rovd = p2 ' [x] =g1[x, y1[x], y2[x]] *pl[x] +g2[x, y1[x], y2[x]] *p2[x];
n=Length[Lx];

Z =20;

s = 99999999999;

i=0;

Print["i", " "y, Mz, " ", "s"]s
Print[i, " "y 2]

While[s > ¢ && 1< 10,
If[Abs [1] < 0.00000001,

{res1l = NDSolve[ {rovl, rov2, rov3, rovd, ylla] == (y1 - 31z) / al,
y2[a] ==z, pl[a] == (-41) / al, p2[a] ==1.0}, {yi, y2, pl, p2}, {x, a, b}]
}s

{resl = NDSolve[ {rovl, rov2, rov3, rovd, yl[a] ==z, y2[a] == (¥1 - al z) / /51,
pl[a] =1.0, p2[a] = (-al) / 51}, {yl, y2, pl, p2}, {x, a, b}]
}
15
zn =2z - (a2 (y1[b] /. resl) [[1]] + 82 (y2[b] /. resl) [[1]] - »2) /
(a2 (p1[b] /. resl) [[1]] + 82 (p2[b] /. res1l) [[1]1]1);
s =Abs[zn - z];
Z =2zn;
14+

Print[i, 5 S]3

15
If[Abs [/1] < ©.00000001,

{res = NDSolve[{yl"'[x] == f[x, y1[x], Y2[x]]1, y2"'[x] =g[x, y1[x], y2[x]],
yl[al == (»1-,12z) [/ al, y2[a] ==z}, {yl, y2}, {x, a, b}1},

{res = NDSolve [{yl'[x] ==f[x, y1[x], y2[x]]1, y2'[x] =g[x, y1[x], y2[x]1,

yl[a] =z, y2[a] = (1 - alz) / p1}, {yl, y2}, {X, a, b}]1}
15

grl = Plot [Evaluate[yl[x] /. res], {x, a, b}, PlotRange -» All];

gr2 = Plot [Evaluate[y2([x] /. res], {x, a, b}, PlotRange -» All];

vl=Table[{Lx[[1]], (y1[Lx[[1]]1] /. res)[[1]1}, {i, 1, n}];

v2 =Table[{Lx[[1]], (y2[Lx[[1]]1] /. res)[[1]1}, {i, 1, n}];

{grl1, gr2, vi, v2}

15

Priklad |: Reseni diferencialni rovnice y"=y? s okrajovou podminkou y(0)=1 a y(1)=1

flx ,yl ,y2 ]=y2;
glx_,yil ,y2 ]1=ylxyl;

a=09;
b=1;

€ = 0.000001;

20 =0.0;

m=10;

Lx = Table[N[a+1 (b-a) /m], {i, ©, m}];

v = Strelba2[f, g, a, b, a1, a2, B1, B2, ¥1, ¥2, €, 20, LX];

i y4 s

0 0.

1 ~0.41755 0.41755

2 ~0.432916 0.0153658

3 ~0.432936 0.0000199639
4 ~0.432936 3.36487 x10° 11

Graf feSeni y1(x)

vi[1]]

1.00 7
0.98
0.96
0.94
0.92

0.90

Graf feSeni y2(x)

vi[2]]

0.4

Tabulka feSeni y2(x)

MatrixForm[Vv[[3]]]

Q. 1.

0.1 0.961572
0.2 0.932406
0.3 0.911949
0.4 0.899822
0.5 0.895804
0.6 0.899822
0.7 0.911949
0.8 0.932406
0.9 0.961572
1. 1.

Tabulka reSeni y2(x)

MatrixForm[v[[4]]]

0. ~-0.432936
0.1 ~-0.336886
0.2 ~-0.247341
0.3 ~-0.162427
0.4 -0.0804866
0.5 -2.90411x 1078
0.6 0.0804865
0.7 0.162427
0.8 0.247341
0.9 0.336886
1. 0.432936




