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Détermination de la temperature T(x, y, t) travers une plaque dont les extrémités
sont maintenues des températures constantes.
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Conditions aux limites et initiale:

T(0, y, t) = al =0,

T(1,y,t)=B1=0,

T(x,0,1) =a2=0,

T(x,1,1) =B2=0,
T(x,»0)=0c=x(1—-Xx)y(1-y)

V solution discrétisée:

| > Restart:

Définition de la condition initiale:

> f=evalf(x- (1 —x)-y(1-Y))

_ f=x(1.—1.x) y(1.—1.y)

> Cin:= unapply(f, (x, ¥));

_ Cin:=(x,y)—x(1.—1.x) y(1.—1.y)
> plot3d(Cin(x, ), x=0.1,y=0..1)




> Ax = 0.1;Ay:= 0.1; At := 0.005; o :
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80
Ax:=0.1
Ay:=0.1
At:=0.005
L o:=0.01250000000
> M=o Aitz;xz = 'Aitz’
A Ay
7“1 :=0.006250000000
i k2:= 0.006250000000
> Ipax = 1L Jpax = 11
lhax =11
i Jmax = 11
> Mpax = L5

| Mpax = 19



> ol :=0; BI :=0; 02 :=0; B2 :=0; 0 := Cin;

ol :=0
Bl1:=0
a2:=0
B2:=0
6:=Cin

| Condition Initiale:
> forifrom2toi . —1do
forjfrom?2to j . —1do
i, j, 0] == o((i—1)-Ax, (j—1)-Ay);
end do
. enddo;
| Conditions aux limites:
> fornfromOto n_ . do
forifromltoi , do

171, 1, n] == a2;
ITi, Jmaxe D] = B2;

end do;

forjfrom1 to j, . do
171, j,n] = ol;
Tipae J» 0] = BI;

end do

end do;

V¥ schéma explicite:
> forn from 0 to Ny dO
forjfrom?2to j, . -1do
forifrom2toi , -1do
1M, j,n+ 1] := (1 -2 —2-%2) -TTi, j, n] + A
+1,j,n]) +A,- (T[4, j—1,n] + T[§, j + 1, n]) ;
end do;

end do;
end do;

> forifrom2toi,  —1do
forjfrom?2to j . -1do
TTh J Mo ]
end do
| enddo;
| Traceé des contours de températures:
| > with(plots) :

(T =1, j,n] + Tl



> liStplOt3d( [SQQ( [SQQ( T[i’ Js nmax]’ =1 "imax) ]’ J=1 "jmax) ])

> listplot3d( [ seq([seq(Tli, j, 0}, i=1 .0, ) ] J= 1 dmay) ])




| Creation d'une liste de points:

> Liste := [seq([seq(T[1, J, Mpax ]y 1= 1 Ipa) | J =1 -Jinax) |

Liste:=[[0,0,0,0,0,0,0,0,0,0,0], [0,0.007779533907, 0.01394703315,
0.01835699330, 0.02100307359, 0.02188510143, 0.02100307359,
0.01835699330, 0.01394703315, 0.007779533907, 0], [0, 0.01394703315,
0.02500393511, 0.03290996741, 0.03765377330, 0.03923504380,
0.03765377330, 0.03290996741, 0.02500393511, 0.01394703315, 0], [0,
0.01835699330, 0.03290996741, 0.04331579726, 0.04955954050,
0.05164079080, 0.04955954050, 0.04331579726, 0.03290996741,
0.01835699330, 0], [0, 0.02100307359, 0.03765377330, 0.04955954050,
0.05670328148, 0.05908453136, 0.05670328148, 0.04955954050,
0.03765377330, 0.02100307359, 0], [0, 0.02188510142, 0.03923504380,
0.05164079080, 0.05908453136, 0.06156578126, 0.05908453136,
0.05164079080, 0.03923504380, 0.02188510142, 0], [0, 0.02100307359,
0.03765377330, 0.04955954050, 0.05670328148, 0.05908453136,
0.05670328148, 0.04955954050, 0.03765377330, 0.02100307359, 0], [0,
0.01835699330, 0.03290996741, 0.04331579726, 0.04955954050,
0.05164079080, 0.04955954050, 0.04331579726, 0.03290996741,
0.01835699330, 0], [0, 0.01394703315, 0.02500393511, 0.03290996741,




0.03765377330, 0.03923504380, 0.03765377330, 0.03290996741,
0.02500393511, 0.01394703315, 0], [0, 0.007779533907, 0.01394703315,
0.01835699330, 0.02100307359, 0.02188510143, 0.02100307359,
0.01835699330, 0.01394703315, 0.007779533907, 0], [0, 0, 0, 0, O, O, 0, O,

L 0,0,0]]

| Enregistrement dans un fichier:

| > writedata("Diff-2D-Explicite-mm.txt", Liste)

>




