in:= Get [FileNameJoin[ {NotebookDirectory[], "DeStrelba.wl"}]]

Aplikacni priklad |

Apl. pfiklad 1: Izotermni vnitfni difuze v poréznim katalyzatoru je popsana diferencialni
rovnici
y"+ f y'=¢y" s okrajovou podminkou y'(0)=0 a y(1)=1.
Parametr a charakterizuje tvar Castice katalyzatoru a=0 pro desku, a=1pro valecek, a=2
pro kuli¢ku, n je fad reakce a ¢ Thieleho modul.
a) Vyreste tuto rovnici metodou strelby pro n=0, a=1 a ¢=1
b) Vyfeste tuto rovnici metodou stfelby pro n=1, a=2 a ¢=1;2;4
c) Vyreste tuto rovnici metodou strelby pro n=1, a=0 a ¢=1;2;4

a)

Protoze v rovnici je déleni 0, zkusime integrovat os 1.0 do 0.0. Mathematica da spravny vysledek,
ale dava chybova hlaseni. Chybovych hlaSeni se zbavime, kdyz budeme integrovat od 1.0 do
0.000000000001. Dostaneme také dobry vysledek. Vysledek mizeme zkontrolovat s pfesnym
feSenim. KorektnéjSi zpUsob feSeni najdeme nize.

=1

Definice parametru diferencialni rovnice

n2= h = 0;
aa =1;
¢=1;

Definice pravé strany diferemcialni rovnice

nisi= FIX_, Y1_, y2_1 =y2;
gIX_,yl ,y2 ] =-aa/xxy2+¢2yl";

Parametry programu Strelba1/Strelba2

7= a = 1;
b = 0.000000000001 ;
al=1;
a2 =0;
Bl1=0;
B2=1;
¥1=1;
¥2=0;
€ = 0.00000001 ;
20 =0.1;
m=10;
Lx = Table[N[a+i (b-a) /m], {i, @, m}]; («Body ve kterych vytislim Fe3eni «)

nf9= vV = Strelba2[f, g, a, b, a1, a2, 1, B2, ¥1, ¥2, €, 20, Lx];
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1 z S

] 8.1

1 8.5 8.4

2 0.5 8.32667x1071°

Graf feSeni y1(x)
o= V[[1]]

1.00 -

095

Out[20]=

Pfesné feSeni
n2ii= Y =.3
o= pres = DSolve[{y''[x] = -y'[x] /x+1,y'[0] = O, y[1] =1}, y[X], X]

out[22]= {{Y[X] - % (3+X2> }}

nz3= Plot[y[x] /. pres, {X, 0, 1}]

1.00

out[23]=

0.85f

Graf feSeni y»(x)
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4= V[ [2]]

05
04l
03}
Out[24]=

02l

041l

0.2 04 0.6 0.8 1.0

Tabulka FeSeni y1(x)

nesi= MatrixForm[v[[3]]]

Out[25]//MatrixForm=

[Eny

1.
0.9525
0.91
0.8725
0.84
0.8125
0.79
0.7725
0.76
0.7525

9.99978 x 1013  0.75

[CECEORONORORON]
RPNWAUONOWO'S

()

Tabulka FeSeni y,(x)

nzei= MatrixForm[v[[4]]]

Out[26]//MatrixForm=

1. 0.5

0.9 0.45

0.8 0.4

0.7 0.35

0.6 0.3

0.5 0.25

0.4 0.2

0.3 9.15

0.2 0.1

0.1 0.05
9.99978 x 10713 4.99989 x 10713

Jind moznost reSeni (korektnéjsi), pravou stranu rovnice zadame po ¢astech. Pro x=0
dosadime do prave strany hodnotu limity, jestlize x->0.

n27;= N = @
aa=1;
¢=1;

y2;
If[x=0,1/(1+aa) ¢?yl", -aa/x*y2+¢*y1"];

npop= FIX_, y1_, ¥2_]
gIx_,yl_, y2_]
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In[32]:=

out[32]=

out[33]=

In[34]:=

In[46]:=

In[47]:=

Out[47]=

fix_,yl_,y2_]
glx_, yl_, y2_]

y2

I'F[x =0, ¢?y1"

l+aa’

a=0.0;
b=1.0;
al =9;
a2=1;
Bl1=1;
B2=0;
¥1=0;
¥2=1;

€ = 0.00000001;
20 =0.1;
m=10;

y2
If[x=0,1/(1+aa) ¢?yl", -aa/x*y2+¢*y1"]

~aav2 g2 yyo]

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

v = Strelba2[f, g, a, b, al, a2, p1, B2, ¥1, ¥2, €, 20, LX];

i z

0 0.1
1 0.75
2 0.75

Graf feSeni y1(x)

v[[1]]

1.00

0.95[

0.85[

S

0.65

2.22045x 10716

Graf fesSeni y»(x)
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nasr= V[ [2]]

05l
04l
03

Out[48]=

041l

0.2 04 0.6 0.8 1.0

Tabulka FeSeni y1(x)

niag= MatrixForm[Vv[[3]]]
Out[49]//MatrixForm=
0. 0.75
0.7525
0.76
0.7725
0.79
0.8125
0.84
0.8725
0.91
0.9525

1.

OO0
VWoONOAUTDS WNR

iy

Tabulka feseni y»(x)

nsor= MatrixForm[v([[4]]]

Out[50]//MatrixForm=

Q. Q.
0.1 0.05
0.2 0.1
0.3 0.15
0.4 0.2
0.5 0.25
0.6 0.3
0.7 0.35
0.8 0.4
0.9 0.45
1 0.5

b)

$=1

Definice parametru diferencialni rovnice

1= h =1;
aa=2;
¢=1;

Definice pravé strany diferemcialni rovnice
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msar= FIX_, Y1_, y2_] = y2;
gIx_,yl ,y2_ 1 =If[x=0,1/(1+aa)¢’y1", -aa/x»y2+¢>yl"|;

Parametry programu Strelba1/Strelba2

nse= @ = 0.0;
b=1;
al=09;
a2=1;
Bl=1;
B2=9;
¥1=0;
¥2=1;
€ = 0.00000001 ;
20 =0.1;
m = 10;
Lx = Table[N[a+i (b-a) /m], {i, 0, m}];

nes= Vv = Strelba2[f, g, a, b, a1, a2, B1, B2, ¥y1, ¥2, €, 20, LX];

i z s

) 0.1

1 0.850918 0.750918

2 0.850918 9.78548x10°°

Graf feseni y1(x)
neo= V[[1]]

1.00 -

out[69]=

$=2
Definice parametr( diferencialni rovnice

in7op= N =13

Definice parametr( diferencialni rovnice

nal= FIX_, y1_, y2_]
gIx_, yl_, y2_]

y2;
If[x=0,1/(1+aa) ¢>y1", -aa/x*y2 + ¢ y1"];

Parametry programu Strelba1/Strelba2



In[75]:=

In[87]:=

In[88]:=

Out[88]=

In[89]:=

In[92]:=

out[92]=

Out[93]=

a=
b=

al =9;
a2=1;
Bl=1;
B2=0;
¥1=0;
¥2=1;
€ = 0.00000001;

0.0;

1;

20 =0.1;

m=10;

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

v = Strelba2[f, g, a, b, a1, a2, p1, B2, ¥1, ¥2, €, 20, LX];

i

[

Graf feSeni y1(x)

z

0.1

0.551441

0.551441

0.551441

S

0.451441
2.64121x10°8

2.87548x10°14

vi[1]]
10F
09
0.8
0.7+
061
¢=4
Definice parametr( diferencialni rovnice
n=1;
aa = 2;
¢ =4;

Definice parametru diferencialni rovnice

fix_,yl_,y2_]
glx_, yl_, y2_]

y2
2 n
I'F[X =0, Qb_yl_)
1+aa

y2
If[x=0,1/(1+aa) ¢?yl", -aa/x*y2+¢*y1"]

~aaY2 g2 yyn]

Parametry programu Strelba1/Strelba2

AplPriklad1.nb

| 7
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no4}= a = 0.0;
b=1;
al =9;
a2=1;
Bl=1;
B2=9;
¥1=0;
¥2=1;
€ = 0.00000001;
20 =0.1;
m=10;
Lx = Table[N[a+i (b-a) /m], {i, @, m}];

infos)= Vv = Strelba2[f, g, a, b, a1, a2, B1, B2, ¥1, ¥2, €, 20, Lx];

i z s

] 0.1

1 0.146574 0.0465743

2 0.146574 4.20437x1071!

Graf feSeni y1(x)
In[107]:= v[[1]]

1.0

out[107]= 06 i

0.4

c)
¢=1
Definice parametru diferencialni rovnice

inftos;= N =1j
aa =0;
¢=1;

Definice pravé strany diferemcialni rovnice

1= FIX_, y1_, y2_]
glx_,yl_, y2_]

y2;
If[x=0,1/(1+aa) ¢*y1", -aa/x*y2 +¢*>y1"];

Parametry programu Strelba1/Strelba2
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3= a = 0.0;
b=1;
al =9;
a2=1;
Bl=1;
B2=0;
¥1=0;
¥2=1;
€ = 0.00000001;
20 =0.1;
m=10;
Lx = Table[N[a+i (b-a) /m], {i, @, m}];

inf2s= v = Strelba2[f, g, a, b, a1, a2, B1, B2, ¥1, ¥2, €, 20, Lx];

i z s

] 0.1

1 0.648054 0.548054

2 0.648054 3.21122x10°°

Graf feSeni yq(x)
In[126]:= v[[1]]

1.00

0.95

0.90

0.85
Out[126]=

0.80

0.75

0.70

;
$=2
Definice parametr( diferencialni rovnice

inp1271= h = 1;
aa=0;
¢ =2;

Definice parametr( diferencialni rovnice

npsop= FIX_, y1_, ¥2_]
glx_, yl_, y2_]

y2;
If[x=0,1/(1+aa) ¢>y1", -aa/x*y2+¢*y1"];

Parametry programu Strelba1/Strelba2
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n32= a = 0.0;
b=1;
al =9;
a2=1;
Bl=1;
B2=0;
¥1=0;
¥2=1;
€ = 0.00000001;
20 =0.1;
m=10;
Lx = Table[N[a+i (b-a) /m], {i, @, m}];

inf44= vV = Strelba2[f, g, a, b, a1, a2, B1, B2, ¥1, ¥2, €, 20, Lx];

i z s

] 0.1

1 0.265802 0.165802

2 0.265802 2.07424%x10°°

Graf feSeni y1(x)

In[145]:= v[[1]]

Out[145]= [
0.6

04}

¢=4
Definice parametr( diferencialni rovnice

inf146)= N = 1;
aa = 02;
¢ =4;

Definice parametru diferencialni rovnice

infag= FIX_, y1_, y2_]
glx_, yl_, y2_]

out[149)= y2

y2
If[x=0,1/(1+aa) ¢?yl", -aa/x*y2+¢*y1"]

2 n
out[150]= I-F[x =0, @_yl_) _aay2 L2 yln]
1+ aa X

Parametry programu Strelba1/Strelba2
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5= @ = 0.0;
b=1;
al =9;
a2=1;
Bl=1;
B2=0;
¥1=0;
¥2=1;
€ = 0.00000001;
20 =0.1;
m=10;
Lx = Table[N[a+i (b-a) /m], {i, @, m}];

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

i z s

] 0.1

1 0.146574 0.0465743

2 0.146574 4.20437x1071!

Graf feSeni y1(x)
In[164]:= v[[1]]
0.8
outteal= 0
04+

0.2




