Exemple 3

Sudoku is a pleasant pastime (for yachts,
trains, planes, etc.) that allows you to stay
in great intellectual shape.

We deal, with grids made up of 9 rows, 9
columns and 9 blocks, therefore having 81
cells.

We assume that you have software for making
a grid, or that you have a data grid at your
disposal.

Sudoku rule: You must complete the given
grid using the 9 numbers from 1 to 9 so that
in each row, in each column and in each block
these 9 numbers appear only once.

We consider that the search for the solution
is a fight.

This makes it possible to determine winning
numbers, thus simplifying the rest.

We use two text file for presentation.

Le SuDoku est un agréable passe temps (pour les
bateaux, les trains, les avions, etc.) qui permet de
se maintenir en grande forme intellectuelle.

Nous traitons, les grilles formées de 9 lignes, 9
colonnes et 9 blocs, donc ayant 81 cellules.

Nous supposons que vous disposez d’un logiciel de
fabrication d’une grille, ou que vous avez a votre
disposition une grille de données.

Régle du Sudoku : 1l faut compléter la grille donnée
en utilisant les 9 chiffres de 1 a 9 de telle maniére
que dans chaque ligne, dans chaque colonne et dans
chaque bloc ces 9 nombres n’apparalssent qu’une
et une seule fois.

Nous considérons que la recherche de la solution
est un combat.

Cela permet de déterminer des nombres gagnants,
donc simplifier la suite.

texte

Nous utilisons deux fichier

présentation

pour la

sudoku_grid _9x9.txt to draw the grid

\linethickness=1.2pt
\ putrectangle corners at 0 9 and 9 0

\putrule from 0 3 to 9 3 \putrule from 0 6 to 9 6
\putrule from 3 0 to 3 9 \putrule from 6 0 to 6 9

\linethickness=0.2pt

\plot 0393 /\plot 0696 /\plot 3039 /\plot 6069/

\setdashes< 2pt>

\plot 0191 Aplot 0292 Aplot 0494 /\plot 0595 /\plot 0797 /\plot 0898/
\plot 1019 /\plot 2029 /\plot 4049 /\plot 5059 /\plot 7079 /\plot 8089/

\setdashes<.1pt>

sudoku_mark _9x9.txt for numbering rows and columns

$$\ beginpicture\xyunits<30pt,30pt> \measures(0,9)(0,9)

\put{$L_1$} at -0.5 8.5 \put{$L_2$} at -0.5 7.5 \put{$L_3$} at -0.5 6.5
\put{$L_4$} at -0.5 5.5 \put{$L_5$} at -0.5 4.5 \put{$L_68} at -0.5 3.5
\put{$L_7$} at -0.5 2.5 \put{$L_8$} at -0.5 1.5 \put{$L_9$} at -0.5 0.5

\put{$C_1$} at 0.5 9.5 \put{$C_28} at 1.5 9.5 \put{$C_3$} at 2.5 9.5
\put{$C_48} at 3.5 9.5 \put{$C_5%} at 4.5 9.5 \put{$C_6$} at 5.5 9.5
\put{$C_7$} at 6.5 9.5 \put{$C_8%} at 7.5 9.5 \put{$C_9$} at 8.5 9.5

\endpicture$$

Example :

We need to solve the following sukou
su_ex_10.txt

For this we choose the following method:

we write possible numbers in each box

for example in box L1, we have to eliminate
the numbers

Nous devons résoudre le sukou suivant

Pour cela nous choisissons la méthode suivante :
nous écrivons dans chaque case les nombres possi-
bles

par exemple dans la case L;C5, nous devons
éliminer les nombres

4,9,2,7,1,5, 8and 1, 8, 4, 9 = possible 3,6

and the same for all other empty boxes.

et de méme pour toutes les autres cases vide.
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Figure 1: example

The Python program to get the data grid Le programme Python pour obtenir la grille de
(called combat grid) with possible numbers is  données (dite grille de combat) avec les nombres
sudoku_9x9.py possibles est

# write file *.txt for TeX
from math import *
# data grid, hand write the 9 rows below (modified for new data)
L1 = [4,0,9,7,0,1,5,0,8]
L2 = [0,0,2,0,3,0,0,0,0]
L3 = [7,0,0,0,0,0,3,1,0]
L4 = [0,0,0,0,2,0,6,0,3]
L5 = [9,1,0,4,0,0,8,0,0]
L6 = [0,8,3,0,9,5,0,0,0]
L7 = [0,0,0,3,0,0,9,4,0]
L8 = [0,4,0,0,1,6,0,0,0]
L9 = [3,9,0,0,4,0,7,0,0]
grid = [L1,L2,L3,L4,L5,L6,L7,L8,LI]
n = len(grid)
print(? FFEEEERRE Data grid RO )
print(’ L1 = *,L1,\n’,’ L2 = ,.L2,\n’,’ L3 = ’,L3,\n’,’ L4 = "\ L4,\n’,’ L5 = *,L5,\n’,’ L6 = *,L6,\n’,’
L7 =’ L7\n’,’ L8 = ’,L8,\n’,’ L9 = ’,L9,\n’)
Print(? FHFEER AR )
name_file = input(’ Name of data fich, without .txt : ’)
my-_file = open(name_file+".txt”, "w”
# text for compilation PiCTeX
my-_file.write(chr(36)+chr(36)+chr(92)+’beginpicture’4chr(92)+\
'xyunits<30pt,30pt>"+chr(92)+ measures(0,9)(0,9) \n’) % adapt xyunits
my-_file.write(chr(92)+’input sudoku_grid_9x9.txt’+’\n’)
my_file.write(chr(92)+’input sudoku_mark_9x9.txt’+’\n’)
# write grid
position = [[0 for i in range(n*n*n)] for j in range(n*n*n)]
count = [0 for i in range(n*n)]
# value grid position of data sudoku
# i row and j column
for i in range(n):
for j in range(n):
if grid[i][j]>0 :

x, y = j+.5, 9-i-.5 ; # (x, y) coordonnate center

2 = gridfifj]

position[a][count[a]] = x

position[a][count[a]+1] = y



countfa] = count[a]+2
# write data grid sudoku
for i in range(1,n+1):
my_file.write(chr(92)+ multiput{ '+chr(36)+chr(92)+ mathbf '+ str(i)4chr(36)+’} at ’)
for j in range(count[i]):
my-_file.write(” *+str(position[i][j})+ )
my_file.write(chr(47)+\n’)
Y FRRERAAFFFAKEAAAFFFHHEAAAK
# write candidate number
writeposition = [[0 for i in range(n*n*n)] for j in range(n*n*n)]
count = [0 for i in range(1,n*n*n)|
coordinate = [[-.3, .3], [0, .3], [.3, .3], [-.3, 0], [0, O], [.3, 0], [-.3, -.3],[0, -.3], [.3, -.3]]
for r in range(n):
for ¢ in range(n):
# number data for line, colum and bloc in grid[r][c]
Lr = grid[r][}]
# adapt for column
Cc = [grid[i][c] for i in range(n)]
bloc = Lr+Cc
# define bloc[k]
infr, infc, supr, supc =0, 0, 3, 3
if rin [3,4,5] : infr, supr = 3, 6
elif r in [6,7,8] : infr, supr = 6, 9
if ¢ in [3,4,5] : infc, supc = 3, 6
elif ¢ in [6,7,8] : infc, supc = 6, 9
for k in range(infr,supr):
for 1 in range(infc,supc) :
u = grid[k][l]
bloc.append(u)
p = len(bloc)
for m in range(p) :
# without number 0 in bloc
if 0 in bloc : bloc.remove(0)
possible = []
for i in range(1,n+1) :
# possible for r,c
if i not in bloc : possible.append(i)
a = grid[r][c]
ifa==0:
# write possible numbers
p = len(possible)
for u in possible :
# (x, y) coordinate center
x, y = c+.5+coordinate[u-1][0], 9-r-.5+coordinate[u-1][1]
writeposition[u][count[u]] = x
writeposition[u][count[u]+1] = y
count[u] = count[u]+2 # modif 2 en 1 le 12 / 07
# write possible number in grid sudoku
for i in range(1,n+1):
my_file.write(chr(92)+ multiput{’+chr(36)+chr(92)+ scriptstyle{ "+ str(i)+'}’\
+chr(36)+} at )
for j in range(countfi]):
my-_file.write(” *+str(writeposition[i[j])+’ )
my-_file.write(chr(47)+"\n’)
my_file.write(chr(92)+ endpicture$$’)
my-file.close()

Don’t forget to write the data grid, row by Ne pas oublier d’écrire la grille de données, lignes
TOw. par lignes.
Name of data fich, without .txt : su_ex_11.txt

$$\ beginpicture\ xyunits< 24pt,24pt\ measures(0,9)(0,9)
\input sudoku_grid_9x9.txt \input sudoku_mark_9x9.txt
% data



\ color{red}

\multiput{$\mathbf 18} at 1.5 8.5 3.5 6.5 8.5 5.5 5.5 4.5 2.53.54.52.5051.5750.5 /

\multiput{$\mathbf 28} at 6.5 6.5 4.5 5.5 8.5 4.5 0.5 3.5 7.5 2.5 3.5 1.5 2.5 0.5 /

\multiput{$\mathbf 38} at 3.5 8.5 8.5 7.5 2.5 6.5 1.5 5.5 7.5 4.5 4.5 3.5 0.5 2.5

55156505/

\multiput{$\mathbf 4%} at 7.5 5.5 3.5 3.5 2.5 1.5 4.5 0.5 /

\multiput{$\mathbf 5%} at 4.5 8.5 7.5 6.5 6.55.555353.5251.51.5850.5/

\multiput{$\mathbf 68} at 4.5 7.5 3.5 5.5 6.5 4.5 1.5 3.5 2.5 2.5 7.5 1.5 5.5 0.5 /

\multiput{$\mathbf 78} at 7.5 7.5 4.5 6.5 2.5 5.5 3.5 4.5 8.5 3.5 552565 1.5 /

\multiput{$\mathbf 8%} at 3.5 7.5 5.5 5.5 7.5 354515/

\multiput{$\mathbf 98} at 7.5 8.5 2.5 7.5 0.5 5.5 4.5 4.5 6.5 3.5 1.5 2.5 85 1.5 3.5 0.5 /

% possibles

\ color{blue}

\multiput{$\scriptstyle{1}$} at 0.2 7.8 3.2 5.8 3.2 3.8 6.2 3.8 8.2 3.8 0.2 2.8 2.2 2.8 8.2 2.8
22088208/

\multiput{$\scriptstyle{2}$} at 7.5 8.8 3.5 6.8 5.5 6.8 8.5 6.8 7.5 4.8 8.5 4.8
0.5386.5387538853805281528552885280518351.86.51.8
7.51.885183508550875088508/

\multiput{$\scriptstyle{3}$} at 1.8 8.8 5.8 4.8 7.8 1.8 /

\multiput{$\scriptstyle{4}$} at 5.2 7.5 6.2 7.5 8.2 7.5 5.2 6.5 8.2 6.5 2.2 5.5
62358235/

\multiput{$\scriptstyle{5}$} at 0.5 7.5 1.5 7.5 3.5 7.5 1.5 6.5 2.5 6.5 3.5 6.5 4.5 6.5
0.5551.5556255575655525457545854505251.5252525
4.5258525051.5251.5351.5751.5851.5250.5350.57505850.5/

\multiput{$\scriptstyle{6}$} at 1.8 8.5 4.8 8.5 7.8 850.87.51.8 7.5 3.8 7.5 7.8 7.5 8.8 7.5
1.86.5286.5386.5486.5886.5284548450.835383.5
0.825182528258825280.5780.5880.5/

\multiput{$\scriptstyle{7}$} at 7.2 7.2 8.2 7.2 1.2 5.2 2.2 5.2 5.2 5.2 7.2 5.2
2242424252427242824272328232
1.22222224.2225222221.2/

\multiput{$\scriptstyle{8}$} at 0.5 7.2 3.5 7.2 5.5 7.2 2.5 6.2 3.5 6.2 4.5 6.2 5.5 6.2
3.5652555205622252245225522051.2251.2351.2751.2
2502350255027502/

\multiput{$\scriptstyle{ 9} $} at 3.8 7.2 5.8 7.2 7.8 7.2 8.8 7.2 3.8 6.2 5.8 6.2 8.8 6.2 T.
8523812/

\endpicture$$

We obtain the so-called “battle” file Nous obtenons le fichier dit de “bataille”

su_ex_11.txt su_ex_11.txt
i 34 i | P2
4 6! 9 7! 6! 1 5 ! 6! 8
______ AR SRR USRS SNSRI AU SR S
1 i i i i ; i
56! 56! 2 56! 3 4 4 ! 6!4 6
I IR . 89 . L899 LToI9T9
i i 2 ;2 | ;2
7 ' 56! 56| 56! 56'4 3 1 4 6
| 18 891 8 1 89 ' ' 9
1 1 1 1 ] 1 ]
1 1 1 1 1 1
5 1 5 145 ! 2 ! 6 b5l 3
______ Ll T 8T8 )T 90
i i ; i 3 2 2
9 i1 ! 56/ 4 ! 6] 8 ! 5 ' 5
N Lomeee O B O A A B O A
2 ! ' 1 ! ' 12 ! 2 112
61 8 | 61 9 | 5 |4 i 14
1 ] ! | 7 !7
12 } 2 11 H T2 H 112
56! 56! 56| 3 ! 5 ! 9 ' 4 ! 56
| S LT TS | LTS8 T8 fo_ . N boeeee
2 H 2 H 2 1 23, 2
5 14 ) 5 5 111 6 I
|8 L N 891 ____ IR S
H 11 2 T2 T2 112
3191 56f 5 1 4 | 7 ! 56! 56
1 18 8 ! 18 8

Figure 2: example battle
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We first choose the boxes which contain only Nous choisissons en premier les cases qui ne con-
one number (obligatory winner) line by line tiennent qu’un seul numéro (gagnant obligatoire-
with the associated elimination ment) ligne par lignes avec I’élimination associée

Li:3in (5,6 in Cs, 2 in Cg — L1 is winning

Ly:1in Cq, 4 in Cy

Ly:5inCy, 7in Cy, 41in C3, 1 in C4, 8 in Cg,9 in Cg — L4 is winning

Ls:6in C3, 7in Cs, 3in Cg, 5 in Cg, 2 in Cy — L5 is winning

Lg : 6 in C4y — block Bj is winning, 2 in C; — block By is winning, 1 in C7, 7 in C§, 4 in
Cy — block Bg is winning

Lg:8in C1, 9in Cy, 2 in C7, 5 in Cy

L7:6in C1,8 in Cjx

Ly :2in Cg
we continue column by column nous continuons colonne par colonne

(1 is winning

Cy: {6,8} is in LyCy and L3C5 — not in Ly and L3Cs, 2 in Ly

C3:8in L3

Cy: {5,8} is in LyCy and LgCy not in L3, 2 in Ly

05 :5in Ly — 05 is Winning — 6 in L302,7 in LQCQ, 8 in LQC4, 5 in .[/9(747 1in L903

Cs : 9in Lo, 4 in Ly — block By is winning, 7 in L7, 5 in L;C3, 7 in LgC3 — block By is
winning

Cgs:6in Lo, 3in Lg, 8 in Ly — Cy is winning

Cy:9in L3, 1in L7, 6 in Lg
We obtain a winning grid. Nous obtenons une grille gagnante.
We have taken and completed part of Nous avons repris et complété une partie du fichier

the su_ex_11.txt file which gives the su_ex_11.txt qui donne le fichier su_ex_12.txt
su_ex_12.txt file

\multiput{$\scriptstyle{1}$} at 0.2 7.8 3.258 6.23.8 8228 2208/
\multiput{$\scriptstyle{2}$} at 7.5 8.8 3.5 6.8 8548 0.53.8 1.52.8 6.51.8 5508/
\multiput{$\scriptstyle{3}$} at 1.8 8.8 5.8 4.8 7.818/

\multiput{$\scriptstyle{4}$} at 6.2 7.5 5.2 6.5 2.255 823.5/
\multiput{$\scriptstyle{5}$} at 1.5 7.5 4.56.5 0.555 7.545 2525 8515 3505/
\multiput{$\scriptstyle{6}$} at 4.8 8.5 7.8 7.5 1.86.5 2845 3835 0825 880.5/
\multiput{$\scriptstyle{ 7} $} at 8.2 7.2 1.25.2 4242 7232 5222 2212/
\multiput{$\scriptstyle{8}$} at 3.5 7.2 2.56.2 5552 4522 0.51.2 7.50.2/
\multiput{$\scriptstyle{9}$} at 58 7.2 8.8 6.2 7.8 52 3812/

su_ex_12.txt
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Figure 3: example victory



