Help
PDEParabMp[Listt, n, a, b, g, e, f, a1, a2, 1, B2, y1, y2, ¢]
Reseni parcialni diferencialni rovnice parabolického typu

d d? d
—u = X, t)—u + X, t)—u +f(x, tu), Xe(a b), t=0
o g1 ( )6x2 92 ( )ax ( ) (a, b)

s okrajovymi podminkami :

a u(a, t)+ B (B ;—Xu(a, f) =

() a aulb+B (0 =ub =)

a pocate¢ni podminkou : u(x, 0) =¢(x)
Listt — parameter obsahujici seznam proménnych ¢,
pro které chceme funkci u (x, t) vycCislit

n — pocetbodusité vx, x € (a,b)

inj1.- PDEParabMp[Listt ,n ,a ,b ,9 ,e ,f ,al ,a2 , 31 , 52 ,
Y1_, ¥2_, ¢ ] =
Module|[{i, j, h, h2, pp, drov, di, d2, d3, x, F, m, n1, u@,
uv, up, p, r, q, s, pom, res, u},
{
m = Length[Listt];
h=N[(b-a) /n];
ni=n+1;
h2 =h”2;
x = Table[a+ (i-1) h, {i, 1, n1}];
ud = Table[4[x[[1]1]1]1, {i, 1, n1}];
uv = Table[0.0, {j, 1, m-1}, {i, 1, n1}];
(» Napoc¢itani koeficientl v diferencidlni rovnici =)
dl =Table[g[x[[1]], t]1 /h2-e[x[[1]]1, t] / (2%h), {i, 2, n}];
d3 = Table[g[x[[i]], t]1 /h2+e[x[[1]], t]1/ (2%h), {i, 2, n}];
d2 =Table[-2xg[x[[1]], t] / h2, {1, 2, n}];
up = Through[Array[u, n -1][t]];
F=Table[f[x[[1+1]], t, up[[i]]1], {1, 1, n-1}];
(» dosazeni okrajovych podminek do prvni a posledni
rovnicex)
p=1/(2hal-3p51[t]);
r=/gZ1[t] * p;
pom=dl[[1]] * r;
d2[[1]] =d2[[1]] - 4 % pom;
d3[[1]] =d3[[1]] + pom;
FI[111 =F[[1]1] + »Z1[t] »d1[[1]] *p*2h;
g=1/ (2ha2 +3 32[t]);
s=/52[t] *q;
pom=d3[[n-1]] * s;
d2[[n-1]] =d2[[n-1]] + 4 = pom;
dif[n-1]] =d1[[n-1]] - pom;
F[[n-1]]1 =F[[n-1]1] + »2[t] *d3[[n-1]] *q* 2h;
(» vytvoreni soustavy diferencidlnich rovnicx)
ud = D[Through[Array[u, n-1][t]], t];
drov =
Table[ud[[i]] ==d1[[i]] *u[i-1][t] +d2[[i]] »u[i][t] +
d3[[i]] #u[i+1][t] +F[[1]], {1, 2, n-2}];
drov = Prepend [drov,
ud[[1]] ==d2[[1]] #u[1][t] +d3[[1]] »u[2][t] +F[[1]]1];
drov = Append [drov,
ud[[n-1]] ==dl[[n-1]] *u[n-2][t] +
d2[[n-1]] «u[n-1][t] +F[[n-1]11;
drov =
Join[drov, Table[Through[Array[u, n-1][O]][[1]] ==
ue[[i+111, {i, 1, n-1}11;
F=Table[f[x[[1]], t, u[i][t]l], {1, 2, n}];
(» vypocet soustavy diferencialnich rovnic =)
res = NDSolve [drov, up, {t, Listt[[1]], Listt[[m]]}];
(*» vypocet tabulky hodnot resSeni x)
For[]j =2, j<=m,
For[i=2,i<n,uv[[]-1,1]] =
(u[i-21][t] /.res[[21]]) /.t ->Listt[[]]];
144 ] J++
15
(» vypocet krajnich hodnot j profilu =)
For[j=1, j<=m-1,
Uvl[[J, 11] = y2[Listt[[J+1]]]* 2hxp-4r xuv[[], 2]] +
rxuv[[j, 3]1];
Uvl[[J, n1]] = »y2[Listt[[J+1]]] * 2h*xq +
4s xuv[[j, n]] -s*xuv[[Jj, n=-1]]; J++;
15
uv = Prepend [uv, u@];
uv

}
];

Priklad 1:
2

L=y y0=0, u(1,H=0, u(x,0)=sin(xm)

ot Ox

n2)= ¢[x_1 =Sin[Pix];
al =1;
B1[t_] =0;
a2 =1;
B2[t_] =0;
y1[t_] =0;

T=1;
Listt = Table[N[i*T/m], {i, @, m}]

out[15- {0., 0.1, 0.2, 0.3,0.4,0.5,0.6,0.7,0.8, 0.9, 1.}

|n[16]:: Vys = PDEParabMp[LiStt, n, eoe, 106, g, e, -F_, al, az, Bl, /32,
¥l, ¥2, ¢];

n171= ListLinePlot[vys[[1]], PlotRange -» All, DataRange - {0, 1}]
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In[18]:=

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