PDEParabMp := proc (Listt, n, m, a, b, g, ¢, f, alfal, betal, alfa2, beta2, gamal, gama2, phi)
localh, nl, u, i, j, h2, x, drov, d1, d2, d3, u0, uv, up, pp, p, q, I, S, pom, res;
h = evalf ((b-a)/n);
nl:=n-+1;
h2 := h"2;
= [seq(a—+ (i-1)*h,i=1..n1)7];

u0 := [seq(phi(x[i]),i=1.n1)];

uyv = Matrix((m+1 nl) 0);

dl := [seq(0,i=1..n-1)]; print(op(dl));
d2 := [seq(0,i1=1. n—l)];

d3 := [seq(0,i=1..n-1)];

up := [seq(0,i=1..n-1)];

pp = [seq(0,i=1..n-1)];

drov := [seq(0,i=1..n-1) |;
#napocitani koeficient v diferencialni rovnici
forifrom1lton-1do
difi] == evalf (g(x[i+ ]J*k)/h2 e(x[1+
d2[i] = evalf (-2*g(x[i + 1], j*k) /h2);
d3[i]:= evalf (g(x[i+11,j*k)/h2 +e(x[i +171,j*k)/(2*h));
end do;
# Dosezeni okrajovych podminek do prvni a posledni rovnice
p:=1/(2*h*alfal-3*betal(t));
r := betal(t) *p;
pom :=d1l[1]*r
d2[1]:=d2[1]-4*pom,
d3[1] := d3[1] + pom:;
g:=1/(2*h*alfa2 + 3 *beta2(t));
s := beta2(t) *q;
pom :=d3[n-1]*s
d2[n-1]:=d2[n-1] 4+ 4* pom;
di[n-1]:=d1l[n-1]-pom,
# Vytvoreni soustavy diferencialnich rovnic
forifrom1lton-1do
up[i] = ufi](t);
ppli] == u[i](0) =uO[i];
end do;
forifrom2ton-2do
drov[i] := D(u[i])(t) =d1[i]*u[i-1](t) +d2[i]*uli](t) +d3[i]*uli+1](t)
+f(X[i +1],t, uli](t));
end do;
drov[1]:= D(u[1])(t) =d1[1]*gamal(t)*2*h*p +d2[1]*u[1](t) +d3[1]
*uf2](t) +f(x[2], t, u[1](1));
drov[n-1]:= D(u[n-1])(t) =d1l[n-1]*u[n-2](t) +d2[n-1]*u[n-1](t) +d3[n-1]
*gama2(t) *2*h*q +f(x[n], t,u[n-1](t));
# vypocet soustavy diferencialnich rovnic
res := dsolve([op(drov), op(pp) ], up, numeric);
# Vypocet tabulky hodnot reSeni
for i from 1 tonl do
uv[l,i] ==u0[i];
end do;
for jfrom2tom +1do
for ifrom 2 ton do

11j*k) 71 (2*h));



uv[ j, i] == rhs((res(Listt[ j]))[i]);
end do;
uv[j, 1] = gamal(Listt[ j]) *2*h*p-4*r*uv[j, 2] +r*uv[}], 3];
uv[j, nl]:= gama2(Listt[j]) *2*h*q +4*s*uv[j, n]-s*uv[j,n-1];
end do;
RETURN (eval(uv));
end proc:

¥ Priklad 1:

phi := x—sin(evalf (Pi-x)) :
alfal :=1:

betal :=t—0:

alfa2 :=1:

beta2 :=t—0:

gamal :=t—0:

gama2 :=t—0:

g:=(x,t)—>1
e:= (x,t)—0
f:=(xty)—0
n:=10:
m:= 10
b 1O

n
T:=1;

Li;%tt = [seq(evalf(%),i:o..m”;

0.1000000000
1
[0., 0.1000000000, 0.2000000000, 0.3000000000, 0.4000000000, 0.5000000000, (1.1)
0.6000000000, 0.7000000000, 0.8000000000, 0.9000000000, 1.]

vys := PDEParabMp(Listt, n, m, 0.0, 1.0, g, ¢, f, alfal, betal, alfa2, beta2, gamal, gama2, phi);
000000000

| 11x11Matrix |
Data Type: anything

(1.2)
Storage: rectangular

Order: Fortran_order

data := [seq([seq([0 + (i—1)-h,vys[},i]],i=1.n+1)],j=1.m+1)]:
with( plots) :

display(seq(listplot(datali]), i=1..m));




a=subs(l.m+1=0.T,1..n+1=0. 1, matrixplot(vys[1. m+1,1.. n+1] labels=[t,

X, u])):
display(a, view=[0..T,0..1,0..1]);



299,
R AXX)
R ANXXX)
N
N .1 44 VAVAVAW,

%9,

0.4

— e a0




