| > restart

> Digits = 5
i Digits:= 5 (1)
> Ndx = 6;
Ndy := 3;
imax = Ndx + 1;
jmax := Ndy + 1;
Tb = 0;
Td = 600;
Th := 1800;
Tg = 80;
Ndx:=6
Ndy:=3
imax:.=7
Jmax:=4
Th:=0
Td:= 600
Th:=1800
Tg:=80 (2)

Ndeq = (imax-2)-(jmax —2)

i Ndeqg:= 10 (3)
| > with(GraphTheory) : with(SpecialGraphs) :

> G := GridGraph(imax, jmax)

| G:i= Graph 1: an undirected unweighted graph with 28 vertices and 45 edge(s) (4)
>

> IsBipartite(G) ; DrawGraph(G)

true




T[i,1]:=Tb
end;

end;

B forifrom 1 to imaxdo

B forifrom 1 to imaxdo
T[i, jmax] := Th

1:=0
=0
1:=0
1:=0
1:=0
1:=0
1:=0
:= 1800

:=1800

1,4 2,4 3,4 4,4 5,4 6,4
1,3 2,3 3,3 4,3 5,3 6,3
1,2 2,2 3,2 4,2 5,2 6,2
1,1 2,1 3,1 4,1 5,1 6,1

7,1

(5)



T, ,:= 1800

T 4:=1800
T; ,:=1800
T, 4:=1800
i T, ,:=1800 (6)
> forjfrom1 to jmaxdo
T[1,j]:=Tg
end;
L ,:=80
L o= 80
I 5:=80
L ,:=80 (7)
(> for jfrom 1 to jmax do
T[imax, j] = Td
end;
T; =600
T; ,:=600
T; 5:=600
i T; ,:=600 (8)
> k:=1;
k:=1 9

> forjfrom2 to jmax—1 do

forifrom?2 toimax — 1 do

Eq[k]:= -4 T[4, jl1+T[i-1, j]+ T+ 1, j1+ T[4, j-11+T[L, j+1]1=0;
var[ k] = TI1i jl;

k=k+1;
end do;
end do;

>

=> fork from 1 to Ndeqdo
Eq[k];
var[ k];
end do;

T2, 2

N




4T ,+ T, ,+ 1, ,+133=0

T30
—4H’2+T3,2+T5,2+T413=O
Ty
—4T5’2+111,2+T6,2+T513=O
Ts2
-4 T6,2+T5,2+600+T6,3=O
Te, 2
—4T2,3+1880+T3’3+T2,2=0
T 3
—4T3l3+T2,3+T4’3+T3,2+180020
T3 3
—4T4'3+T3,3+T5’3+T4,2+180020
Ty 3
—4T513+T4,3+T6’3+T5,2+180020
T5.3
_4T6,3+T5,3+2400+T6,2:O
T6, 3

;> with(LinearAlgebra) :
> sys:= [seq(Eq[k], k =1..Ndeq) |;

+ Ty g+ Ty p+ Ty 3=0, 4T y+ T, ,+ Ty, + 15 3=0, -4 Ty , + T2 , + 600
+Ty3=0,-4T, ;+1880+ T, 3+ T, ,=0, 4Ty s+ T, 3+ T, 3+ T ,
+1800=0, 4T, 3+ Ty 3+ Ts 3+ T, , +1800=0, -4 T5 5+ T, 5+ Ty

+ T, ,+1800=0, -4 Ty 5+ Ty 5 +2400 + Ty , = 0]

(> var = [seq(var[k], k=1..Ndeq)];
var:={[T1 5 T3 5 Ty » T5, 00 T 20 Ty, 3 I35 1 3 15,3 T 3]

[ > A, B := GenerateMatrix(sys, var)

(10)

(11)

(12)

(13)



4 1 0 0O 1 0 0 0 O] -80 |
1 -4 1 0 0 1 0 0 O 0
0 1 -4 0O 0 0 1 0 O 0
O 0 1 -4 1 0 0 0 1 0 0
4 B O 0 0 1-4 0 0 0 0 1 | -600
1 0 0 0 0 -4 1 0 0 O] -1880
O 1 0 0 0 1 -4 1 0 0]]-1800
O 0 1 0 0 0 4 1 0| -1800
O 0 0 1 0 0 0 1 -4 1 1800
O 0 0 0 1 0 0 0 1 -4/ -2400

B Ainvers := MatrixInverse(A);

Ann@ny:[[—2339 25 16 1 29 343 9 23
7920° 264’ 495’ 88’ 7920° 3960’ 176’ 990’
5 13
528" 3960 }
o2 173 7 19 1 9 29 2 7 _ .5
264’ 528 66° 528° 88’ 176’ 264’ 33’ 264’ 528]’

16 7 164 7 16 23 2 56 2 __Zé_}
| 495’ 66° 495’ 66° 495 990" 33’ 4957 337 990 |

1 19 7 173 25 5 7 2 29 9
| 887 528’ 66 528’ 264 528’ 264’ 33’ 264’ 176]’
29 1 16 25 2339 13 5 23 9
| 7920° 88’ 495’ 264’ 7920° 3960° 528’ 990’ 176’
343

3960]’

0343 9 23 5 13 2339 25 16 1
[ 3960° 176 990’ 528 ° 3960’ 7920 ° 264’ 495 88’
__29

7920]’

9 29 2 7 5 25 173 7 19 1
[ 176’ 264’ 33’ 264’ 528" 264’ 528’ 66’ 528’ 88]’

1990’ 337 495’ 33’ 990 495’ 66° 495 66° 495

[ 23 2 56 2 23 16 7 164 7 16 }

(13)

(14)



[__E_ ¢ 02 2 9 1 19 7 173 25
528° 264’ 33’ 264’ 176’ 88’ 528’ 66° 528 264 ]

13 5 23 9 343 29 1 16 25
[ 3960’ 5287 990’ 176 3960’ 7920 ° 88’ 495 264’
2339

020

;> TT := MatrixVectorMultiply( Ainvers, B) :
> evalf(TT)

| 347.45 |
487.80
543.23
552.80
542.45
(15)
821.99
1060.5
1132.3
1125.5
1017.0
=> Equate(var, TT) ;
I 3= 161297855' I3 3= % I 3= 11;300’ I5 3= % Ig 3
_ 201365
198
=> R = assign(%);
R:= (17)

:> with(plots) :
> listcontplot([seq([seq(Tli, jl, i=2.Ndx)], j=2..Ndy)])







