PDEParabCN[n, m, k, a, b, g, e, f, al, a2, B1, B2, ¥1, ¥2, ¢]
Reseni parcialni diferencialni rovnice parabolického typu,

nelinearita je feSena metodou qu as ilinearizac e

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

s okrajovymi podminkami :

arua, O +Br (0 ula, 0=y () a aulbt+B (O ub =y

a pocateéni podminkou : u(x, 0) =¢(x)
n - pocCet bodusitév x, x € (a, b)
m - pocet bodusité vt

k — Casovy krok

PDEParabCN [n ,m , R ,a ,b ,9 ,e ,f ,al a2 , 51 , 52 , 1 4, 2 , ¢ ] :=Module[{i, j, hy @, B, d1, d2, d3, x1, ul, up, x, t1, F, m1, nl, ud, u, res, p, r, q, s, pom, ki, df},
{
df[x ,t ,u ]=D[f[x, t, ul, ul;
h=N[(b-a) /n];
ml=m+1;
ni=n+1;
kl=~kR/2;
a=N[R/ (2xh=xh)];
B=N[k/ (4h)];
x = Table[a+ (i-1) h, {i, 1, n1}];
uo = Table[#[x[[1]111, {i, 1, n1}];
u=Table[O, {ml}, {n1}];
(» vypocet profilu u - 0 vrstva )
For[i=1, i<nl, i++, u[[1, 1]] =u@[[1]1]1];
For[j=1, j<m, J++,
(» Napocitani diagonal matice a pravé strany =x)
dl=-Table[g[x[[i]], k*j] a-e[x[[i]l], k*]]1 B, {i, 2, n}];
d3 = -Table[g[x[[i]], k*j] a+e[x[[i]1], k*]]1 B, {i, 2, n}];
d2 =Table[1+2*a*g[x[[i]], k*]j] -kLlxdf[x[[i]1, (7) k, ul[[d, 1111, {i, 2, n}1;
F=Table[ (g[x[[1]1], k* (J-1)] a-e[x[[1]1], R+ (J-1)1B) u[[J, 1-111+ (1 -2xa*xg[x[[1]], R* (J-1)] -kl»df[x[[1]], R*J, ul[J, 1]]11) *ul[J, 111 +
(GIX[[i]1], k* (G-1)1 a+e[x[[i]], k% (3-1)1B) *u[[J, i +11] + kil (F[x[[i]1], Tk, ulld, 1111 + FIX[[i11, (3 -1) k, u[[d, i111), {i, 2, n}1;
(» dosazeni okrajovych podminek do prvni a posledni rovnicex)
p=1/(al*x2h-3F1[jk]);
r=/1[JR] * p;
pom=dl[[1]] * r;
d2[[1]]1 =d2[[1]] - 4 pom;
d3[[1]]1 =d3[[1]] + pom;
FI[1]] =F[[1]1]1 - 2h* y21[JR] »d1[[1]] *p;
q=1/ (a2 *2h+332[]JR]);
s=/2[JR] *q;
pom=d3[[n-1]] * s;
d2[[n-1]] =d2[[n-1]] + 4 pom;
dif[n-1]]1=d1l[[n-1]] - pom;
FIIn-111=F[[n-1]11-2h*»2[JR] *d3[[n-1]] *q;
(» vypocet profilu u - j+1 vrstva =x)
up = TriDiagonalSolve[dl, d2, d3, F];
For[i=2,i<n, i++, u[[J+1, 1]] =up[[i-1]1]11;
(» vypocet krajnich hodnot j+1 profilu =)
Uul[J+1,1]1]1=2h*xyI[jJR] *xp-4r *u[[j+1,2]] +r*xu[[]+1, 3]];
ul[J+1,nl]] =2h* »2[jJR] *q+4s xu[[]J+1,n]] -s*u[[]J+1,n-1]];
15
(xres=Table[{ (i-1) *h,u[[]j,i]1]1},{j,1,m1},{i,1,n1}];%*)
u
}
]

Help
PDEParabCNc[n, m, k, a, b, g, e, f, al, a2, B1, B2, y1, ¥2, ¢] stejnéjako PDEParabNC, nahrada prvniderivace v okrajovych podminkach je centralni.

PDEParabCNc[n ,m , kR ,a ,b ,g ,e ,f ,al ,a2 , 51 ,52 4, ¥1 , 2 , # ] :=Module[{i, j, h, o, B, d1, d2, d3, x1, ul, up, x, t1, F, mi, nl, uo, u, res, p, q, ki, df, poml, pom2},
{
df[x , t ,u ]1=D[f[x, t, ul, ul;
h=N[(b-a) /n];
ml=m+1;
ni=n+1;
kl=~kR/ 2;
a=N[R/ (2xh=xh)];
B=N[kR/ (4h)];
x = Table[a + (i-1) h, {i, 1, n1}];
uo = Table[4[x[[1]1]], {1, 1, n1}];
u=Table[O, {m1}, {n1}];
(» vypocet profilu u - 0 vrstva )
For[i=1,i<nl, i++, u[[1, 1]]1 =u@[[1]]];
poml = g[a - h];
pom2 = g[b + h];
For[j=1, j<m, J++,
(*» Napocitani diagonal matice a pravé strany =x)
dl =-Table[g[x[[1]], R*J]l a-e[x[[1]], R*7J] B, {i, 1, n1}];
d3 = -Table[g[x[[1]], R*J]l a+e[x[[1]], R*]] B, {i, 1, n1}];
d2 =Table[1+2*xaxg[x[[1]], R*J] -kl xdf[x[[1]1], (J) Ry u[[J, 1111, {i, 1, n1}];
F=Table[ (g[x[[1]], R* (J-1)]a-e[x[[1]], R+ (J-21)1B) u[[J,1-1]11+ (1 -2xa*xg[x[[1]], R* (J-1)] -kLlxdf[x[[1]], R*J, u[[J, 1111) *u[[J, 1]] +
(gIx[[11]1, k* (J-1)] a+e[x[[1]], R* (J-1)]1B) *u[[J, 1 +1]1] +kdl* (fF[x[[1]], Jk, ul[J, 1111 +F[x[[11], (J-1) kR, u[[J, 1111), {1, 2, n}];
F=Prepend[F, (g[x[[1]], R+ (J-1)]a-e[x[[1]], R* (J-1)]B) poml+ (1-2%axg[x[[1]], R+ (J-1)] -kl *df[x[[1]], R*J, u[[J, 2]]]) *u[[], 1]] +
(9[x[[1]1], R+ (J-1)] a+e[x[[1]], R+ (J-21)]RB) *u[[J, 2]] + k1= (F[x[[1]1], Jk, u[[J, 2111 + FI[x[[211, (3J-1) R, u[[J,2]111)1;
F=Append[F, (g[x[[n1]], R* (J-1)] a-e[x[[n1]], R* (J-21)]1B) u[[J, n]] + (1 -2xa*xg[x[[n1]], R* (J-1)] -kLlxdf[x[[n1]], R*J, u[[J, n1]]]) =u[[], n1]] +
(g[x[[n1]], k* (J-1)] a+e[x[[n1]], R* (J-1)] B) *pom2 + k1 (f[x[[n1l]], Jk, u[[J, n1]11] + f[x[[n1]], (J-1) Rk, u[[J, n1111)1;
(» dosazeni okrajovych podminek do prvni a posledni rovnicex)
If[ p1[t] =0,
{d2[[1]] =al15;d3[[1]] =0, F[[1]] = »21[JR]},
{p=2h/ B1[]R];
d2[[1]] =d2[[1]] + a1 »d1[[1]] * p;
d3[[1]] =d3[[1]] +d1[[1]];
FI[11]1 =F[[1]1] + »2[JR] »d1[[1]] »p}
15
If[ p2[t] =0,
{d2[[n1]] = a2; d1[[n1]] =0@; F[[N1]] = »2[JR]},
{a=2h/ B2[]R];
d2[[nl1]] =d2[[n1]] - a2%xd3[[nl]] *q;
di[[nl1]] =di[[n1]] +d3[[n1]];
F[[n1]]1 =F[[n1]] - »2[JR] *#d3[[n1]] »q}
15
(» vypocet profilu u - j+1 vrstva =x)
up = TriDiagonalSolve[dl, d2, d3, F];
For[i=1,i<nl, i++, u[[J+1, 1]] =up[[i]1]1];
(» vypocet pomocnych krajnich hodnot j+1 profilu =)
If[ F1[t] ==0, poml = y1[jkR] /al, poml= (-y1[jJR] +al »u[[j+1,1]]) *»p+u[[]j+1,2]]1;
If[ F2[t] =0, pom2 = y2[]JR] / a2, pom2 = (y2[JR] - a2 *u[[J+1, n1l]]) *p+u[[]+1,n]]];
15
(xres=Table[{ (i-1) *h,u[[]j,i]1]1},{j,1,m1},{i,1,n1}];%*)

u
}
]
Priklad 1:
Q2 = 'Lz = = =g/
atu axzu u(0,t)=0, u(1,t)=0, u(x,0)=sin(x11)

¢[x ] =Sin[Pix];

al =1;
BL[t_] =0;
a2 =1;
B2[t_] =0;
yl[t_] =0;
¥2[t_] =0;
g[x_, t_] =15
e[x ,t ]=0;
flx ,t ,u]=0;
n=10;
m=80;

k =0.005;
T=Kx*m;

vys = PDEParabCN[n, m, k, 0.0, 1.0, g, e, f, al, a2, B1, 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}}]

vys = PDEParabCNc[n, m, k, 0.0, 1.0, g, e, f, al, a2, B1, B2, ¥1, ¥2, ¢];
ListLinePlot[vys[[1]], PlotRange -» All, DataRange » {0, 1}]

1.0

0.8
0.6

0.4

0.2

0.2 0.4 0.6 0.8 1.0

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




