Help
PDEParabImplPC[n, m, k, a, b, g, e, f, al, a2, B1, B2, y1, ¥2, ¢]
Reseni parcialni diferencialni rovnice parabolického typu,

nelinearita je feSena metodou "predictor-corrector”

0 0° 0
—u=9g(X,t)—u+e(Xx,t)—u +f(x, tu), Xe{a b), t>0
o = 9t )ax2 (X, 8) = (% t u) (a, b)

s okrajovymi podminkami :

aru(a, B =u@ = yi() a aub t+BO—ulb =y

a pocatecni podminkou : u(x, 0) = ¢(x)

n - pocet bodu sité v x, x € (a,b)
m - pocet bodu sité v t
k - Casovy krok

PDEParabImplPC[n ,m ,R ,a ,b ,g ,e , f a1l ,a2 , 531 , /52 ,¥1 , 2 , ¢ ] :=Module[{i, j, h, a, B, d1, d2, d3, up, x, F, m1, nl, u, res, p, r, q, s, pom, df, v},
{
h=N[(b-a) /n];
mi=m+1;
ni=n+1;
a=N[R/ (h%xh)];
B=N[R/ (2h)];
df[x , t ,u ]1=D[f[x, t, ul, ul;
x = Table[a+ (i-1) h, {i, 1, n1}];
u=Table[O, {m1l}, {nl1}];
v = Table[0, {nl1}];
(» vypocet profilu u - 0 vrstva =x)
For[i=1, is<nl, i++, u[[1, i]1] =4[x[[i1111;
For[j =1, j<m, J++,
(» Vypocet pomocného profilu pomoci expl. metody - predictorx)
dl=Table[g[x[[1]], (J-1) Rl a-e[x[[1]], (J-1) R] B, {i, 1, n1}];
d2 =Table[1-2*xaxg[x[[i]], (] -1) R], {i, 1, n1}];
d3 =Table[g[x[[1]], (J-1) Rl a+e[x[[1]], (J-1) R] B, {i, 1, n1}];
F=Table[k* f[x[[1]], (J-1) R, u[[J, 1111, {1, 1, n1}];
For[i=2, 1i<n, 1++,
VI[1]] =F[[1]1] +d1[[i]] %#u[[J, 1 -21]] +d3[[1]1]»u[[], 1 +2]] +d2[[1i]]*u[[]J, 1]]11;
(» Vypocet j+1-niho profilu pomoci impl. metody - correctorx)
(» Napocitani diagonal matice a pravé strany x)dl = -Table[g[x[[1i]], R*J] a-e[x[[1]], R*3j] B, {i, 2, n}];
d3 = -Table[g[x[[i]], k*j]l a+e[x[[1]], k*i]1 B, {i, 2, n}]; d2=Table[1+2*xaxg[x[[i]], k*71, {1, 2, n}];
F=Table[u[[], 1]1] +R*f[x[[1]], Jk, V[[111]1, {1, 2, N}];
(» dosazeni okrajovych podminek do prvni a posledni rovnicex)
p=1/(al*x2h-3B1[]R]);
r=/B1[JR]* p;
pom=dl[[1]] > r;
d2[[1]] =d2[[1]] - 4 pom;
d3[[1]] =d3[[1]] + pom;
FI[1]1] =F[[1]]1 - 2h*»2[JR] *d1[[1]] »p;
g=1/ (a2*x2h+3 52[]RkR]);
s=/2[JR] *q;
pom=d3[[n-1]] % s}
d2[[n-1]] =d2[[n-1]] + 4 pom;
dif[n-1]] =d1[[n-1]] - pom;
FI[n-111=F[[n-1]]-2h%»2[JR] *d3[[n-1]]*q;
(» vypocet profilu u - j+1 vrstva - correctorsx)
up = TriDiagonalSolve[d1l, d2, d3, F];
For[i=2,is<n, i++, u[[j+1, i]] =up[[i-1]11];
(» vypocet krajnich hodnot j+1 profilu «)
U[[J+1,1]] =2h*yI[JR] *p-4r xu[[]J+1, 2]] +r*xu[[]+1, 3]];
U[[J+1,nl]] =2h*x»2[JR] *q+4s xu[[J+1,n]] -s*xu[[]J+1,n-1]]3;
15
(xres=Table[{ (i-1) *h,u[[j,1]1]1},{],1,m1},{i,1,n1}];*)

u
)
]
Priklad 1:
Q=L u0.9=0, u(1.0=0, u(x,0)=sin(xm)
U = 5 A0, L= L

¢[x ] =Sin[Pix];

al=1;
BLl[t_] =0;
a2 =1;
B2[t_] = 0;
Y1[t_] =90;
¥2[t_] =0;
glx_, t_]1=1;
e[x ,t ]1=0;
f[x ,t ,ul]=0;
n=10;

m = 80;

k =0.005;
T=Kkxm;

vys = PDEParabImplPC[n, m, k, 0.0, 1.0, g, e, f, al, a2, 81, B2, ¥1, ¥2, ¢];

ListLinePlot[vys[[1]], PlotRange -» All, DataRange -» {0, 1}]
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ListPlot3D[vys[[1]], PlotRange » All, DataRange » {{0, 1}, {0, T}}]




