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EXAMEN

Détermination de la distribution de x6(x) transportée par convection-diffusion a travers un domaine
1D dont les extrémités sont soumises aux (C.L.):
Schéma Hybride pour le terme convectif.

d d d -
g(p-u-mm)-g(r-d—x (x))—o

Conditions aux limites (C.L):

0(0) =0,=1,
(L) =9, =0,
\ 4
;> Restart : Digits := 4 :
L=1.0
F:=25
d:=0.5
= ndx =5 (1.1
L
> 8)( = %’ lqu = ndx,
o = 0.2000
(1.2)




Nombre d'équations:

> Ne = imax
| Ne =5
Conditions aux Limites:
> 0[0] := 1.0;
¢[imax + 1] = O;
¢0 =1.0
i 0,=0
Noeuds internes:
> for i from 2 to imax—l do
Spli] =0,
Suli] = 0;
ayli] = F;,
agli] == 0,
apli] == ayli]l + agli] —Spl[i];
end do;
Sp, =0
Suz' 0
aW2 =25
aE2 =
aP2 =25
Spy; =0
Su3 =0
aW3 =25
aE3 =
ap3 =25
Spy =0
Su, =0
aW4: 2.5
aE4 =
aP4 =25
[ Noeud gauche:
>Sp[l]=- (2-d+F);
Su[l] = (2-d+F)-¢[0];
ayl[l] = 0;
ag[1] = 0;
ap[l] = aw[l] + CZE[I] _Sp[l]>
Spy=-3.5
Su, :=3.50

(1.2)

(1.3)

(1.4)

(1.5)



[ Noeud droit:
> Sp[imax] =-2-d,

Su[imax] = 2-a’-¢[z’max +1 ];

aW[imax] = F;

aE[imaX] = 0;

\ 4 Equations:
>k=1

> forifrom 1 to [ ax 40

k=k+1;
end do;

Ecriture du systéme d'équations:

aP[imax] = aW[ imax] + aE[imax] _Sp[imax];

Résolution pour les noeuds internes:

Eqlk] = ap[ i]-0[i]=ay[ i]-0[1 — 1] +agl i]-0[1+ 1]+ Suli];

Eq,:=3.5¢,=3.50
k=2
Eq,:=25¢,=250,
k=3
Eqy;:=25¢,=250,
k=4
Eq,:=25¢,=25 b,
k=5
Eqs:=3.5¢,=250,
k=6

> for k from 1 to Ne do Eg[k ] end do;

3.5¢,=3.50

2.50,=2.59,
2.50,=2.50,
2.50,=2.50,
3.50,=2.509,

=> Eqs == {seq(Eq[k], k=1.Ne)},
Egs = {3.5 0,=3.50,2.5¢,=250,2.50,=2.56,250,=2.50,,3.50,=2.5 ¢4} (1.1.4)
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> Tmps = [seq((b[i], i=1 ..Ne) ];

> SolT := solve(Egs, Tmps);
] SolT = [[q)l =1., ¢2= 1., (1)3 =1., (])4: 1., ¢5 =O.7143H
;> with(LinearAlgebra) :

Forme matricielle:
> A, b := GenerateMatrix(Eqs, Tmps)

350 0 0 0 |[350]
25 25 0 0 0 0

Ab=| 0 -2525 0 0 || 0
0 0 -25 25 0 0
0 0 0 -2535 0

_Solution exacte:
1- e(25 -X)

>F(x) =14 ———;
7.20-10

1 — eZSx
7.20-10000000000

F=x—1+

:> with(plots) :
> plot(F(x),x=0..L);
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_> for i from 1 to Ne do
o[i] == rhs(SolTLl.)
end do;
o, =1L
o, =1L
0=
0=
q>5 =0.7143 (1.1.9)
(> x[0] = 0;
for i from 1 to Lax do
x[i] = % + (i—1)-0;
end do;
x[imaX + 1] =L
Xy =
x, :=0.1000
x, :=0.3000
x5 :=0.5000

x, :=0.7000




x5 :=0.9000
xg:= 1.0 (1.1.10)
[ Abscisses des noeuds:
> IpN = | seq( [x[i], 0[i1], i=0.ip, +1)]
>

IpN =[[0,1.0], [0.1000, 1.], [0.3000, 1.], [0.5000, 1.], [0.7000, 1.], [0.9000, (1.1.11)
0.7143], [1.0,0]]

[ Courbe Numérique:
> listplot(IpN, color = blue, gridlines = true)
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> IpT = [seq( [x[i], F(x[i])],i=0.i  + ]
IpT:=1[[0,1.],[0.1000, 1.], [0.3000, 1.], [0.5000, 1.], [0.7000, 0.9994 ], [0.9000, (1.1.12)
[ 0.9179], [1.0,0.]]
Courbe Théorique avec une liste de points:
> listplot(IpT, color = green, gridlines = true)
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;Tracé des deux courbes ensembles:
> multiple(listplot, [IpN, color = blue, style = point, symbol = circle), [IpT, color
= green, style = line), color = black, gridlines = true)
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=Erreur relative:
> for i from 1 to Ne do
x[i];
oLil;
F(x[i]);
O[i] — F(x[i])
-100
F(x[i])
end do
0.1000
1.
1.
0.
0.3000
1.
1.
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1.
1.
0.
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1.
0.9994

0.06004




0.9000
0.7143
0.9179
-22.18

(1.1.13)



