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

nelinearita je feSena m etodou " quasilinearizace "

2

0 0 0
—Uu = X, ) —u+g2(X, ) —u +1f(x tu), xXe(a b), t=0
=i ) u s (x ) ou # (b ), Xeab)

s okrajovymi podminkami :

aru(a, O+ (0 -u(@ = vi() a @ulb+B(0-—ulb )= )

a pocatec¢ni podminkou : u(x, 0) =¢(x)

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

PDEParabImpl [n ,m ,kR ,a ,b ,q9 ,e ,f ,al ,a2 , 51 , 52 , 1 , 2 , # ] :=Module[{i, j, h, a, B, d1, d2, d3, up, x, F, m1, nl, ud, u, res, p, r, q, s, pom, df},
{
h=N[(b-a) /n];
ml=m+1;
ni=n+1;
a=N[kR/ (hxh)];
B=N[k/ (2h)];
df[x ,t ,u ]1=D[f[x, t, u]l, ul;
x = Table[a + (i -1) h, {i, 1, n1}];
uo = Table[#[x[[1]11]1, {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]1], k*]]1 B, {i, 2, n}];
d3 = -Table[g[x[[i]], k*J] a+ e[x[[i]1], k*]] B, {i, 2, n}];
d2 =Table[1+2%a*g[x[[1]], R*]J] -kR*df[x[[1]1], J =k, ul[J, 1111, {1, 2, n}]; F=Table[u[[], 1]] - (R*df[x[[1]], J *k, u[[J, 111]1) *u[[J, 11] + R+ F[x[[1]]1, Jk, ul[J, 1111, {1, 2, n}];
(» dosazeni okrajovych podminek do prvni a posledni rovnicex)
p=1/(al*2h-3E1[jk]);
r=/1[J k] * p;
pom=dl[[1]] * r;
d2[[1]] =d2[[1]] - 4 pom;
d3[[1]] =d3[[1]] + pom;
FI[1]] =F[[1]1]1 - 2h* y21[JR] »d1[[1]] *p;
q=1/ (a2*x2h +3 52[]R]);
s=/2[JR] *q;
pom=d3[[n-1]] * s;
d2[[n-1]] =d2[[n-1]] + 4 pom;
di[[n-1]] =dl[[n-1]] - pom;
FI[n-111=F[[n-1]11-2h*»2[JR] *d3[[n-1]] *q;
(» vypocet profilu u - j+1 vrstva x)
up = TriDiagonalSolve[d1l, d2, d3, F];
For[i=2,i<n, i++, u[[J+1,1]] =up[[i-1]1]11;
(» vypocet krajnich hodnot j+1 profilu =x)
Uul[J+1,1]]=2h*xyI[jJR] *xp-4r *u[[j+1,2]] +r*xu[[]J+1, 3]];
Uul[J+1,n1]] =2h* »2[JR] *q+4s xu[[J+1,n]] -s*xu[[]J+1,n-1]]3;
15
(xres=Table[{ (i-1) *h,u[[]j,i]1]1},{j,1,m1},{i,1,n1}];%*)

u
}
]
Priklad 1:
2
2U=U U920, u(1,9=0, u(x,0)=sin(xr)

¢[x ] =Sin[Pix];

al =1;
Bl[t_] =0;
a2 =1;
B2[t_] =0;
y1[T_ ] =0;
¥2[t_] =0;
glx_, t_]1=1;
e[x ,t ]1=0;
flx ,t ,u]=0;
n=10;
m=80;

k =0.005;
T=Kx*m;

vys = PDEParabImpl[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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