V¥ Conditions Limites gauche et droite de
Neumann discrétisée par un schéma centré

> restart : with(LinearAlgebra) :
> L:=20; H:=20; ndx:=3; ndy:= 3;

L:=20

H:=20

ndx =3

ndy =3 (1.1
> Tb:=10; Th:=30; o[g]=0; o[d]=20

76 :=10

Th:=30

ch:=0

0= 0 (1.2)

L H Ax
ndx "’ B T

B:=1 (1.3)

Jmar =4 1.4)
> N:= ( imaX—Z)-(jmax—Z) +2-( jmax—2);
N:=38 1.5)

) (1.6)
(> for i from 1 to i, do T[i, 1]1:= Tb end do;

I, =10

T, =10

I3 ,=10

Iy =10 1.7)
=> for i from 1 to imax do T[i, jmax] :=Th end do;

T, 4:=30

T, 4=30

T3 4,=30

Ty =30 (1.8)




l .
T[O0, 1]:=T[2, 1]—2-0[g]-Ax :

T[ , max] = T[2, J ax]—2-oc[g]-Ax:
T[lmax+l 1] [1max—1, 1]+2-oc[d]-Ax:
i+l ax] = T[' o T Ly jmax]—i-z-(x[d]-Ax:
orjfrom2t0j L1 do
T(O, j1= T[2, j]—2-oc[g]-Ax: 2
5_
Eq(k]:=T[2, j+1]+T[2, J—1]+T[0, 3 +1]+T[0, J—1]+2- BZ
1+B
. . B—l . . .
“(T[2, J]+T[0, J]) +2 (T[1, J+1]1+71[1, J—1]) —20-T[1, J]
1+B
=0:
Temps[k]:= T[1, J]:
k= k+1:

for 1 from 2 to imaX -1 do
Eq[k]:—T[i-l-l,j+l]+T[i+l,j—1]+T[i_1rj+1]
2

B ) I S G
[1+1,3]1+T[1—1, 3] + 5 (T[1,
148 1+B
j+11+1T[i, J—11) —20-711, j1=0:
Temps[k]:= T[1, J]:

+T[i—1,3—1]+2-

k= k+1:
end do:
[ Loy + 20 3] 7= T[40, =1, 3] +2-00d1x
Eqikl=T[1  +1, J+1)+14i +1,3-1)+74i  —1,3+1)
2
. . S — . . . .
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1+B
2
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Temps[k] = T[imax, j] :
k= k+1:
end do:

> for k from 1 to N do Eq[k] end do;
27, ,+60+8T, ,+4T, ;,—20T, ,=0

Ty 3460 +T) s+4T, ,+47, ,+4T, ;—207, ,=0
T3+ 60+T, s+4T, ,+47T, ,+4 T, ;=20 Ty ,=0
275 3+ 60 +8T, ,+4 T, ;—20T, ,=0
180 427, ,+87, ;+47, ,—20 7, ;=0
180 + T, ,+ T, ,+4 Ty, +4 T ;+47, , =207, ;=0
180 + T, ,+ Ty ,+4 7T, ;+4T, ;+4 7T, , —20 T, ;=0
180 427, ,+8 7, ;+47, ,—207, ;=0 (1.9)

=> N:=k—-1;
(1.10)




N:=8 (1.10)

B Egs = {seq(Eq[k], k=1..N)};
Eqs = {180 +27, ,+8T, ,+47,,—20T, ;=0,180+2T7;, ,+8T7, ;+47T,, (1.11)

~20T, ;=0,2T, ,+60+8T, ,+47, ;—207, ,=0,2T, ,+60+87T, ,
+4 T4’3—20T4’2=0,180+T3’2+T1’2+4T3’3+4Tl’3+4 T,,—20T, ;=0,
+4T ,+47, ;—20T, ,=0,7, ;+60+T, ;+47T, ,+4T, ,+47T; ;

i —20 T3’2=0}
> Tmps:= [seq(Temps[k], k=1..N)];
i Tmps = [TI,Z’ N N N A P T4,3] (1.12)
> SolT:= solve(Egs, Tmps);
50 50 50 50 70 70
SolT := HTL2=T, T2’2=T,T3’2=T, T4 2=T’Tl 3=T, T2’3=T’T3 3 (1.13)

70 70
R

> Egs ‘= [seq(Eq[k], k=1..N)];
Egs = [2 T,;+60+87, ,+4T ;=207 ,=0,T5 ;+60+7, ;+4T7; ,+47 , (1.14)

+4T) 3 =201, ,=0,T, y+60+T, ;+4T, ,+4T, ,+4T, ;—20T, ,=0,
2T, 3+ 60+8T, ,+47, ; =207, ,=0,180 +27, ,+87, y+47, ,—207, ,
=0,180+ T3 , + T} , 4T, s +4 T, 3 +4 T, ,—20 T, ;=0,180 + T, , + T ,
+4T, +4T, ;+4T, ,—20T, ;=0,180 +2 7, ,+8 7T, +4T, ,—20T, ,

:O]
=> M, R = GenerateMatrix(Eqgs, Tmps)
20 8 0 0 4 2 0 0] -60]
4 -20 4 0 1 4 1 0 -60
0 4-20 4 0 1 4 1 -60
MR 0 0 8-20 0 0 2 4 | - 60 115
4 2 0 0-20 8 0 0[] -180
1 4 1 0 4-20 4 0]]-180
0 1 4 1 0 4 -20 4]]-180
0 0 2 4 0 0 8 -201]|-180




