Aplikac¢ni priklad 2.2 (metoda Crank- Nicolsonové)

% Axi al ni di sperze hnoty probihajici za izotermich podm nek
% du/dt = 1/Pe * d2u/dx2 - du/dx + Da*(1-u)

% du/ dx(0,t) = Pe*u(0,t) , du/dx(1,t) =0

% u(x,0) =0

% Pe = 10, Da = 0.03

a=0;

b = 1;

n = 10;

m = 40;

k = 0.05;

g =inline('1/10","x"',"t");

e =inline("-1","x","t");

f =inline('0.03*(1-u)',"x","t","u);
df =inline('-0.03","'x","t"',"u);

al phal = 10;

betal = inline('-1","t");

gammal = inline(' 0" ,"t");

al pha2 = 0;

beta2 = inline("1","'t");

gamma2 = inline('0","t");

phi =inline('0","x");

u = PDEParabCN(n, mk, a, b, g, e, f, df, al phal, al pha2, bet al, bet a2, gammal, ganma2, phi);

h = (b-a)/n; x = a:h:b; t = (0:k:nrk)";
figure;
hol d on;
for j = 1:ml
plot(x,u(j,:),"b");
end
title({' Axi al ni disperze hnoty probihajici za izotermmich podni nek';'Pe = 10'});
xl abel (" x");
ylabel ("u(x,t)");
| egend(' Reseni v ruznych casech','Location','Northwest');
hol d of f;

figure;

surf(x,t,u);

shadi ng i nterp;

col or bar;

xl abel (" x");

ylabel ("t");

zl abel ("u(x,t)");

title({ Axialni disperze hnoty probihajici za izotermmich podm nek';'Pe = 10'});

% Pe = 200, Da = 0.03
% Pro tyto paranetry je nutna hustsi sit v pronenne x

n = 50;
g =inline("1/200","x","t");
al phal = 200;

u = PDEParabCN(n, mk, a, b, g, e, f, df, al phal, al pha2, bet al, bet a2, gammal, gamma2, phi);
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h = (b-a)/n; x =a:h:b; t = (0:k:nfk)";

figure;
hol d on;
for j = 1:ml
plot (x,u(j,:)," b");
end
title({ Axial ni disperze hnoty probihajici za izotermmich podmi nek';'Pe = 200'});
xl abel (" x");
ylabel ("u(x,t)");
| egend(' Reseni v ruznych casech','Location',' Northwest');
hol d of f;

figure;

surf(x,t,u);

shading interp

col or bar;

xl abel (" x");

ylabel ("t");

zl abel ("u(x,t)");

title({" Axi al ni disperze hnoty probihajici za izotermich podm nek';'Pe = 200'});
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