Program na feseni PDR parabolického typu metodou pfimek

functi on u = PDEParabMP(tval ues, n, a, b, g, e, f, al phal, al pha2, bet al, bet a2, gammal, ganma2, phi)
% Reseni parcialni diferencialni rovnice parabolickeho typu nmetodou prinek.

% n...pocet kroku v prostoru

% tval ues...body v case, kde chcene vycislit resen

% reseni u(x,t) =u(j,i), j..index v poli "tvalues', i =1,..., n
% al phal, al pha2, bet al, bet a2, ganmal, gamma2 ... okraj ove podm nky
h = (b-a)/n; %krok site v prostorove pronmenne X

m = | engt h(tval ues);

u = zeros(m n+1)

X = a: h:b;

% pocat ecni podm nka

for i =1:n-1
uo(i) = phi(x(i+1));
end

% reseni systenmu obycejnych diferencialnich rovnic s pravym

% stranam ' OdeRhs' (definovany nize) ve vnitrnich uzlech delen

% intervalu (a,b)

[t, res] = oded45(@t,res) OdeRhs(t,res,n,a, b, g, e, f,al phal, al pha2, bet al, bet a2, gammal,
ganma?), tval ues, u0);

% dopocitani reseni pro x =aaXx =Db
for j = 1:m

u(j,1) = (betal(tvalues(j))*(res(j,2) - 4*res(j,1)) + 2*h*gamml(tvalues(j)))/(2*h*al phal
- 3*betal(tvalues(j)));

for i = 2:n

u(j,i) =res(j,i-1);

end

u(j,n+l) = (beta2(tvalues(j))*(4*res(j,n-1) - res(j,n-2)) + 2*h*ganma2(tvalues(j)))/
(2*h*al pha2 + 3*beta2(tvalues(j)));
end

end

% prave strany systenu obycejnych diferencialnich rovnic
functi on dudt = OdeRhs(t, u, n, a, b, g, e ,f,alphal,al pha2, betal, bet a2, gannmal, ganma2)

(b-a)/n;
a+h: h: b- h;

dudt = zeros(n-1,1);

dl = (2 * g(x(1),t) - h * e(x(1),t))/(2*h*h);
d2 = -2 * g(x(1),t)/(h*h);
d3 = (2 * g(x(1),t) + h * e(x(1),t))/(2*h*h):

pl = 1/(2*h*al phal - 3*betal(t)); rl = betal(t)*pl;
dudt (1) = (d2 - 4*d1*r1)*u(l) + (dl*r1 + d3)*u(2) + f(x(1),t,u(l)) + dl*pl*2*h*gammal(t);

for i = 2:n-2
di (2 * g(x(i),t) - h* e(x(i),t))/(2*h*h);
d2 = -2 * g(x(i),t)/(h*h);
d3 = (2 * g(x(i),t) + h * e(x(i),t))/(2*h*h);
dudt (i) di*u(i-1) + d2*u(i) + d3*u(i+1) + f(x(i), t, u(i));
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end

dl = (2 * g(x(n-1),t) - h * e(x(n-1),t))/(2*h*h);
d2 = -2 * g(x(n-1),t)/(h*h);

d3 = (2 * g(x(n-1),t) + h * e(x(n-1),t))/(2*h*h);
p2 = 1/ (2*h*al pha2 + 3*beta2(t)); r2 = beta2(t)*p2;

dudt(n-1) = (dl1 - d3*r2)*u(n-2) + (d2 + 4*d3*r2)*u(n-1) + f(x(n-1),t,u(n-1)) +
d3* p2*2*h*ganma2(t) ;

end
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Ukazka pouziti programu PDEParabMP na dany ptiklad

% du/ dt = d2u/ dx2
% u(0,t) =0, u(1,t) =0
% u(x,0) = sin(pi*x)

a = 0;

b = 1;

n = 10;
g=inline("1","x","t");

e =inline("0,"x","t");

f =inline('0","x',"t',"u);
al phal = 1;

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

al pha2 = 1;

beta2 = inline('0","t");
gamma2 = inline(" 0", "t");
phi = inline('sin(pi*x)"," 'x");

tvalues = (0:0.05:0.5);

u = PDEParabMP(tval ues, n, a, b, g, e, f, al phal, al pha2, bet al, bet a2, ganmal, ganma2, phi);
h = (b-a)/n; x = a: h:b;

figure;

hol d on;

for j = 1:1ength(tval ues)
plot (x,u(j,:), b");
end
title("Priklad 1');
x|l abel (" x');
ylabel ("u(x,t)");
| egend(' Reseni v ruznych casech');
hol d of f;

figure;

surf (x, tval ues, u);
shadi ng i nterp;
col or bar;

x| abel (" x");

ylabel ("t');

zl abel ("u(x,t)");
title('Priklad 1');
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Priklad 1

Reseni v ruznych casech

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
X



Published with MATLAB® R2015a

Priklad 1

109

10.8

10.7

0.6

0.5

0.4

0.3

0.2

0.1


http://www.mathworks.com/products/matlab/

	PDEParabMP
	Local Disk
	PDEParabMP


	priklad1
	Local Disk
	priklad1





