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IR1E Python2 & Python3 MFIFETZ £9 4. Python 2.7 & Python 3.6
IE EAIE#MIEAR <, Python2 EF7-RBREBERINBVWIEIREL>TVED
T. IhH 5 Python3 Z > TIT< DHARWTY, Python 2.7 [EFGEN
ICR>TEXLADLS, Python3.6 TFOVZIVILET,

%9 Python 21 YA~ —J)L LT, Python 222 £ 5IZLUEL &5, ZZTl& Anaconda %
ffi> T Python #4 YA b—JL L £7, Anaconda I& Python REIZMZ T, &< fHibd Ny
J—=V% —fELTAVARN—LTELLDIZLEHDTY,

https://www.continuum.io/downloads

W7 72 ALET,
e
@ (D) [® v incomtinuumisionnions e .
X Google 7 D x @

PRODUCTS SUPPORT & SOLUTIONS COMMUNITY ABOUT RESOURCES

DOWNLOAD =~
ANACONDA NOW

T P A
Download for - ' (q

GET SUPERPOWERS Which version should | download and install?
WITH ANACONDA With Anaconda you can run multiple versions of
Python in isolated environments, so choose the
Anaconda is the leading open data science platform powered by Python. The download with the Python version that you use
open source version of Anaconda is a high performance distribution of Python more often, as that will be your default Python

and R and includes over 100 of the most popular Python, R and Scala packages version.
for data science.
IF you don't have time or disk space for the entire

TDHD
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x Google TJramn | B [
Additionally, you'll have access to over 720 packages that can easily be installed aIstribuTIon, Try MINIconaa wicn concais onty = n
with conda, our renowned package, dependency and environment manager, conda and Python. Then install just the individual
that is included in Anaconda. See the packages included with Anaconda and the packages you want through the conda command. A
Anaconda changelog

v g »
y ' s
Download for Windows Download for macos Download for Linux
Anaconda 4.4.0 Python 3.6 version
For Windows 64-BIT INSTALLER (437M)
" gives you i Anacanda
commercially and for redistribution.
32-BIT INSTALLER (362M)
Changelog
1. Download the installer
2. Optional: Verify data integrity with MDS5 or SHA-256 More i
info Python 2.7 version
3. Double-click the .exe file to install Anaconda and follow the
instructions on the screen
64-BIT INSTALLER (430M)
Behind a firewall? Use these zipped Windows installers
32-BIT INSTALLER (354M)

Python 3.6 version #27 Vv 2 L %9, B{E Python2 & Python3 2FIfHTE £ 35 Python 2.7
& Python 3.6 1k EAIE M2 <, Python2 1372 2WE TR INB VI EBRWRE->TWVWED
T, I 513 Pythond Z2ffio T < DARWTT,

£-ac] REIC
V| gem-| B - Ras pen

e‘ 5)[@ hepsrimmcontinoumo/don

X Google

THANK YOU FOR DOWNLOADING ANACONDA!

Get Started with the Anaconda Cheat Sheet

* Work Email

[

GET THE CHEAT
SHEET

NO THANKS

INREGHL T, FILTRWTY, 1947 22V v 27 L%,



2 Anaccnda2 4.4.0 (B4-bit) Setup = =

Welcome to Anacondad 4.4.0 (64—bit)
Setup

Setup will guide you through the installation of Anaconda3
4,4.0 (54-bit),

ANACO N DA It is recommended that yvou dose all other applications

Powered by Continuum Analytics before starting Setup. This will make it possible to update
relevant system files without hawving to reboot your
computer.

Click Mext to continue.

Sance

Next] 227V v 2 UZET,

2 Anaconda3 4.4.0 (64-bit) Setup —_ >

License Agreement

, AMNACONDA Flease review the license terms before installing Anaconda3 4.4.0
{54-bit).

Press Page Down to see the rest of the agreement.

L R S R T T ~
Anaconda End User License Agresment
Copyright 2017, Continuum Analytics, Inc.
all rights reserved under the 3-dause BSD License:
Redistribution and use in source and binary forms, with or without modification, are
permitted provided that the following conditions are met:

o

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install Anaconda3 4.4.0 {(64-bit).

Contimuurn Snalvkics, Inc,

<Back Cancel

M Agree] 227V v 27 L %7,



2 Anaccnda2 4.4.0 (B4-bit) Setup = =

- Select Installation Type
£ ) AMNACOMNDA Please select the type of installation you would like to perform for
Anaconda3 4.4.0 (64-bit).

Install for:

(®) Just Me {recommended)

() all Users {requires admin privileges)

<Back Sance

Next] 227V v 27 L%,

2 Anaconda3 4.4.0 (64-bit) Setup —_ >

Choose Install Location

:. ’ AMNACONDA Choose the folder in which to install Anaconda3 4.4.0 {64-bit).

Setup will install Anaconda3 4.4.0 (54-bit) in the following folder. To install in a different
folder, dick Browse and select another folder. Click Mext to continue.

Destination Folder

C:¥Users¥osamu¥Anaconda3 Browse...

Space required: 1.9GE
Space available: 730, 1GB

< oock Cancel

Destination Folder T 7 #JL N Tld. B CBARBEHIEIDZDD
TZZ

C:\Anaconda3
SEELXEY,



2 Anaccnda2 4.4.0 (B4-bit) Setup = =

Choose Install Location

; , AMNACOMNDA Choose the folder in which to install Anaconda3 4.4.0 (64-bit).

Setup will install Anaconda3 4.4.0 (64-bit) in the following folder. To install in a different
folder, dick Browse and select another folder. Click Mext to continue.

Destination Folder

| C:¥Anaconda3 Browse...

Space required: 1.9GEB
Space available: 730. 1GB

<Back Sance

Next] 227V v 27 L%,

2 Anaconda3 4.4.0 (64-bit) Setup —_ >

Adwvanced Installation Dptions

: ’ AMNACOMNDA Customize how Anaconda integrates with Windows

Advanced Options

[] add anaconda to my PATH environment variable

Mot recommended. Instead, open Anaconda with the Windows Start
menu and select "Anaconda (64-hit)". This "add to PATH" option makes
Anaconda get found before previously installed software, but may
cause problems reqguiring you to uninstall and reinstall Anaconda.

[ ] register Anaconda as my default Python 3.6

This will allow other programs, such as Python Tools for Visual Studia
PyCharm, Wing IDE, PyDev, and MSI binary packages, to automatically
detect Anaconda as the primary Python 3.6 on the system.

= Back Install Cancel

BEIIEAICFIVIZANETT, LirL, 7712 Pythond6 21 > A h—L LT
WABEEIZIX, FTIiZFzv 72 ANd e



D Anaconda3 4.4.0 (64-bit) Setup =

A version of Python 3.6 (64-bit) is already at

. C¥lsers¥osamu¥AppData¥local¥Programs¥Python¥Python36%¥
We recommend that if you want Anaconda registered as your
system Python, you unregister this Python first. If you really
know this is what you want, click O, otherwise

click cancel to continue,

MOTE: Anaconda 1.3 and earlier lacked an uninstall, if

you are upgrading an old Anaconda, please delete the
directory manually.

oK ' oyl

ERRINDEDT, [Fvyrv)l] 22V v 2L, $TIZ Python3.6 21 YA F—)LLTWEHE
(A3

2 Anaccnda2 4.4.0 (64-bit) Setup — -

Adwvanced Installation Dptions

:: ) AMNACONDA Customize how Anaconda integrates with Windows

Advanced Options

Add Anaconda to my PATH environment wariable

Mot recommended. Instead, open Anaconda with the Windows Start
menu and select "Anaconda (64-bit)™. This "add to PATH™ option makes
Anaconda get found before previously installed software, but may
cause problems requiring vou to uninstall and reinstall Anaconda.

[]register Anaconda as my default Python 3.6

This will allow other programs, such as Python Tools for Visual Studio
PyCharm, Wing IDE, PyDewvw, and MSI binary packages, to automatically
detect Anaconda as the primary Python 3.6 on the system.

Zonkinuum Analykics, Inc.

< Back Install [ Cancel

D&, EFTEFVvILUET,
Mnstalll 27V v 2L,



2 Anaccnda2 4.4.0 (B4-bit) Setup -—

= Installation Complete

-b , AMNACONDA Setup was completed successfully.

Completed

| Show details |

Conkinuum analvtics, Inc.

Next] 227V v 2 UZET,

2 Anaconda3 4.4.0 (64-bit) Setup —

Thanks for installing Anacondal

am e
l'—'
. ’ Anaconda is a modern open source analytcs platform
i powered by Python.

ANACO N DA Share your notebooks, packages, projects and environments

Powered by Continuum Analytics on Anaconda Cloud!

Learn mare about Anaconda Cloud

Learn more about Anaconda Support

= Back Finish Cancel

[Finish] 22 Vv 2 L%,
Anaconda 21 VA M=) U=EIZ Tavvy K Tarvy7 ] #&EL.
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ERREINTH,

) Anaconda3 4.4.0 (B4-bit) Setup — et

Adwvanced Installation Dptions

} AMACONDA Customize how Anaconda integrates with Windows

Advanced Options

Add Anaconda to my PATH environment variable

Mot recommended. Instead, open Anaconda with the Windows Start
menu and select "Anaconda {(64-hit)™. This "add to PATH" option makes
Anaconda get found before previously installed software, but may
cause problems reguiring yvou to uninstall and reinstall Anaconda.

[ ] register Anaconda as my default Python 3.6

This will allow other programs, such as Python Tools for Visual Studia
FPyCharm, Wing IDE, PyDev, and MSI binary packages, to automatically
detect Anaconda as the primary Python 3.6 on the system.

= Back Install Cancel

DF v 72 mNT WD H D £9, Anaconda3 D7 # VKX —% T 7 A7 0—7—THIK
LT, 89 —EBA VA P—LE2XDETOINREHETT,
lavxv R Juor7 b ZEHL.
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— O >

b%—Python LT Shell
Debug Options Windoww Help

4.0 (BaA-hit)] (default, 13:25:24) [MSC v-1

Eile Edit Shell
Max 11 Z017.,

Fvthon 3-6-1 |Anaconda 4

900 54 bit (AMDEAY] on win3Z2

Typel"cnpyright", “credits™ or Tlicense ()™ for more information.
el

Ln: 3 Col: 4

& [Python3.6.1 Shell] &)L 725, Anaconda D1 Y A M —IVIXZEHK T,
la<x> R Jur7 b 2&E LU, python) %

9 5% Python 1 VX —7) X—=0REVHRDET,
Tk, THZ S LR E-THEEY, av vy R oy v 2vb BT, idle 2FE7LET,

EXCh)

12



B JvvF FoyTH

Python Shell 535 E230 £7,

L& Python 2.6.1 Shell — [ >
Eile Edit Shell Debug Options Windoww Help
Pvthon 3.6.1 |Anaconda 4.4.0 (B4-hit)]| (default,. Max 11 Z017, 1353:25:24) [MSC w.1
900 B4 bit (AMDBEAY] on win3Z
Typel “copyright™. Tcredits™ aor Tlicense()” for more information.
el
Ln: 3 Col: 4
[File] A=a2—® INewFile] 227V v 2L %7,

13



L& Untitled

Eile Edit Forrmat Bun COptions Windoww Help

Lmz: 1 Col: O

TR I LEIBAATVWEET,
ESCE

from tkinter import *

board_size = 500

root = Tk(Q)

canvas = Canvas(root, width=board_size, height=board_size)
canvas.pack()

root.mainloop()

EHBEAHXT,
| & *Untitled* O X
Eile Edit Format Run Options Window Help
from tkinter import #
hoard_size = 500
root = Tk()
canvas = Canvas(root, widthzhoard_size, height=hoard_size)
canvas.pack (]
root .mainloop()
Lm: 2 Col:0

14




[Run] A=z2—® [Run Module] 227V v 27 L%7,

E_'%l Sawve Before Run or Check

Source Must Be Sawved
DK to Sawve?

| OK | *rotll

[OK| #2 Vv 2o LEY, W4T 74 NEZEMITT

& EFEHITTRR X
« s PC s O-ALFARATC) > texsrc > {EBEE > SFES3I > sudokuMint » Python | PythonpieE p
EE ~ FLWIANS- -
grmzs A zm - e $43%
ERIFHE # old_sudoku.py Python File 5KB
@ OneDrive . pythonsudoku.py Python File 10KB
= I
B 3D ATIIE
¥ guvn-F
W 720 F
B Feaivr
[ E7Fv
- N&rd
D 3-399
i O-70b F4A7 (€
v
T2 VA N): [sudoku.py] o
T L MEE(T): Python files (*.py;*.pyw) w
~ THLT-OEET ool
a5 A EGIELVET, TU7 5 ADME S TWiRIThE
| & *Python 3.6.1 Shell” - O b
File Edit 5Shell Debug Options Window Help
Python 3.6.1 |&naconda 4.4.0 (Bd-bit)| (default, May 11 2017, 13:25:24) [MSC v.1
900 B4 hit (AI'.'IDJE}]I,], on wind2 s =
Type “copyright™, “credits™ or “license()” for more information.
R
====z=z=z=== RESTART: Ciftexsrc/IEEREZE /P ekF=d/sudokulint /Python/sudoku.py ====
Lm: 5 Col:Q

15



eI I ARFEFEI N,

F ik — O >

DEIBIVAVRIBHEHELT, Turs I

from tkinter import *

board_size = 500

root = Tk()

canvas = Canvas(root, width=board_size, height=board_size)
canvas.pack()

root.mainloop()

Offi B %Z UES, TNk Python I2&27 5749 7 AOFBANZHHL7ZE D LFREERUL T
F, Python TUA Y RU &S 705 LA TIEEE, 71477 — tkinter 2fH\£9, ZD7%
DIZET,

from tkinter import *

& tkinter 1 Y AR— MU X9, 1 VK- b&iE, Python OBEENEML T<NTWE TS
TH (FATTV—LFVET) 225550 F22LTT, BAICIDLICECEDEL
BoTLEZEIWw, HETREHD £EA, RO

board_size = 500
X, 2% board_size IZFEE 500 ZRALTWET, IRDIRDIT%

canvas = Canvas(root, width=500, height=500)

16



ETB5LE0B, ZDEDIZEH board_size o T
canvas = Canvas(root, width=board_size, height=board_size)

CITBEHEBRWE—RIZEONTWET, Vv IF 2 N— 500 & D board_size DFiH, {a[%
BRI 20T SHoNE05TT,

root = Tk()

T, AVARI IR Tk() 2#AT, U142 RYRMED, 0T root E4RTEMNTTWET, i
ERSTWVERDDPORLLTHERIZILELTWWTT, U1 Y R 2EDZWEIZWOTHEID L
SWZTNIERWTT,

canvas = Canvas(root, width=board_size, height=board_size)

T, V14V K7 root DFftE LT (42 KT root DHFIZ), #&2Hi<720DF v VXA (VA
Z 500 x 500) ZFED. FHNIT canvas EWH LT R ITTWET,

canvas.pack()
T, HEBRIZ canvas % root IZAE DI T GHARAET), Wk

root.mainloop()

T, RN —T T, V4V R ETCYIAANGREZZIM [ o0Nnb LS50 7,
REA, 5475 — tkinter 2F> 7075 L1k, BEKREIC, WO TH

from tkinter import *

board_size = 500

root = Tk()

canvas = Canvas(root, width=board_size, height=board_size)
canvas.pack()

root.mainloop()

OFATZLEHHME LT, ThadE—LT, IhzHEReLTTOso3Iv 7Lt e
BoTLETW,
File] A=a—® [Open] ZffioT, (REFL7ZTVT T LEHIAL T EHRET,
BORDOREZ ¥ VN canvas IZRIWTAZE L &5, T0T T LI

canvas.create_rectangle(0, 0, board_size, board_size, fill=’white’)
K=9
s = board_size / (K+2)
w = h = (board_size - s * 9) / 2
for i in range(10):
if 1 % 3 == 0:
canvas.create_line(w, h+i*s, w+9*s, h+i*s, fill=’blue’, width=2.0)
else:

canvas.create_line(w, h+i*s, w+9*s, h+ixs, fill=’blue’)

17



for i in range(10):
if 1 % 3 == 0:
canvas.create_line(w+i*s, h, w+i*s, h+9*s, fill=’blue’, width=2.0)
else:

canvas.create_line(w+i*s, h, w+i*s, h+9%s, fill=’blue’)
ZEMUEXT, 7027 L02KF

from tkinter import *

board_size = 500
root = Tk()
canvas = Canvas(root, width=board_size, height=board_size)

canvas.pack()

canvas.create_rectangle(O, 0, board_size, board_size, fill=’white’)
K=29
s = board_size / (K+2)
w = h = (board_size - s * 9) / 2
for i in range(10):
if i % ==
canvas.create_line(w, h+i*s, w+9*s, h+i*s, fill=’blue’, width=2.0)
else:
canvas.create_line(w, h+i*s, w+9*s, h+ixs, fill=’blue’)
for i in range(10):
if i % 3 == 0:
canvas.create_line(w+i*s, h, w+i*s, h+9%s, fill=’blue’, width=2.0)
else:

canvas.create_line(w+i*s, h, w+i*s, h+9*s, fill=’blue’)

root.mainloop()

LmHEY,

18



| & sudoku.py - Cr¥texsrc¥iEIR LIS B EE S 3¥sudokuHint¥Python¥sudoku. py (... —

Eile Edit Forrmat Windoww

Bun
T  tkinter

rt ==

COptions Help

500

root =

canvas = Canvasi{root,
canvas -pack ()

board_size =
The §,

width=board_size. heizht=hoard_size)

ﬁanvgs-create_rectangle(ﬂ, 0. board_size., board_size. fill="white™)
5 = hoard size 4 (K+2)
w h = (hoard_size = x 9) S 2

root .mainloop ()

canvas-create_linelw, h+ixs. w+3x=, h+ixs, fill="blue’, width=2.0)

e c?;:zgi?a??tegjine(w, h+i%s,. w+8%s, h+ixs, fill="khlus"2
. IQanva;?créatEAJine(w+i*5, he. wt+i*s, h+8%s, fill="hbluae’, width=2.01]

- gjéanvas.create_Jine(w+i*s, h, w+i¥s, h+3%s. fill="hlue™)

Ln: 24 Col: 0

EXE R GR

F otk

LmhEY,
TRT T LD E L ET,

canvas.create_rectangle(0, 0, board_size, board_size, fill=’white’)

T. & board_size.

@ & board_size DD LR (0,0) % canvas D EFE (0,0) & LT,

i &, white TEODODILTWVWET, BIH, F¥r o nNZAL2EBZ2HBYORILTVET,

19




K=29
board_size / (K+2)
h = (board_size - s *x 9) / 2

=
1]

. MER DD cell DRE S PWOLE EFOEIEEZFIHELTWET,

for i in range(10):
if 1 % 3 == 0:
canvas.create_line(w, h+i*s, w+9*s, h+i*s, fill=’blue’, width=2.0)
else:

canvas.create_line(w, h+i*s, w+9%s, h+i*s, fill=’blue’)

T, EfgEIIwTWET,

F ik — O >

10 RDFE%EFI < DT, for X%&H->T

for i in range(10):

ELTWVWET, i280,1,2,---,9 EZ2{ELARNRS, 1TV (BRI IN=EHO O % T
[Jij—o

if 1 % 3 == 0:
canvas.create_line(w, h+i*s, w+9*s, h+i*s, fill=’blue’, width=2.0)
else:

canvas.create_line(w, h+i*s, w+9*s, h+ixs, fill=’blue’)

20



&L XTL i 3D E ST, WHEHEZZ T THET, i 23 DO
canvas.create_line(w, h+i*s, w+9*s, h+i*s, fill=’blue’, width=2.0)

& create_line() BT, (w, h+i*s) & (w+9*s, h+i*s) ZFESEMEZ. blue DT, fF 2.0 D
RUTHNTVET, TITRVEE

canvas.create_line(w, h+i*s, w+9*s, h+ixs, fill=’blue’)

&, create_line() BAEKT. (w, h+i*s) & (w+9%s, h+i*s) ZFENEEZ, blue DET, 1F 1.0
(F7ANDPTER6, HELRLTEY) DRV THOTVWET,

for i in range(10):
if 1 % 3 == 0:
canvas.create_line(w+i*s, h, w+i*s, h+9*s, fill=’blue’, width=2.0)
else:
canvas.create_line(w+i*s, h, w+i*s, h+9%s, fill=’blue’)

T, MOEERFNTVET,

#F ik — O >

i 5 T

21



F otk — | by

b ET, W, TOBIZBFEENTAZT, XFEEHi< DI 7y beiRigE LR
iR €A, HETT, EHHEO~D

f1 = "courier 24"
cl= "blue"
EUET,

i=0

k=0

canvas.create_text (w+(i+0.5)*s, h+(k+0.5)*s, text=str(8), font=f1l, fill=cl)
D&ESiZ, TarIIvIULET, TuS T LK

from tkinter import *

board_size = 500
root = Tk()
canvas = Canvas(root, width=board_size, height=board_size)

canvas.pack()

canvas.create_rectangle(0, 0, board_size, board_size, fill=’white’)
K=09

board_size / (K+2)

h = (board_size - s *x 9) / 2

S

w
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for i in range(10):
if 1 % 3 == 0:
canvas.create_line(w, h+i*s, w+9*s, h+i*s, fill=’blue’, width=2.0)
else:
canvas.create_line(w, h+i*s, w+9*s, h+ixs, fill=’blue’)
for i in range(10):
if i % 3 == 0:
canvas.create_line(w+i*s, h, w+i*s, h+9*s, fill=’blue’, width=2.0)
else:

canvas.create_line(w+i*s, h, w+i*s, h+9*s, fill=’blue’)

f1 = "courier 24"
cl= "blue"

i=0

k=0

canvas.create_text (w+(i+0.5)*s, h+(k+0.5)*s, text=str(8), font=f1l, fill=cl)

root.mainloop()

LD FELE, FiT95E

F otk — | by

VC‘\TO
f2 = "courier 12"
c3= "black"

23



i=28
k=8
canvas.create_text (w+(i+0.5)*s, h+(k+0.5)*s, text=str(5), font=f2, fill=c3)

ZEMU, 795

F ik — O >

T MFDRRIEDRD D LTz, BURDREDOKF DECEIZZE ban (22 Y FLTHWT,
[CARESx

ban = [
(0,1,0,0,0,0,9,0,3],
[0,9,0,0,0,7,0,0,0]1,
(0,0,0,0,0,0,0,7,11,
[6,0,9,0,0,0,0,0,0],
(o,0,7,6,0,0,0,0,0],
[2,0,0,8,0,5,0,0,0],
[0,0,4,0,0,8,0,0,0],
[o,3,0,0,2,0,0,0,0],
(o0,0,8,5,3,0,0,9,41]

D&, VAIDY AN THHMOMEOMZOREEZRT ZLIZLET, VA MEIAT Vb
(B XFHRV A MRE) ZUMART, [ THALZELEOTY, VA MOERIIFHTT 7
TE£F, 5D ban OHA, ban0] 1& [0,1,0,0,0,0,9,0,3]. ban[1] 1% [0,9,0,0,0,7,0,0,0] . ban[8] i%
[0,0,8,5,3,0,0,9,4] T3, ban[0][0] X 0. ban[8][8] % 4 TT, MFEERETVWBHTIL0 TRLTW
F9, INEf->T, canvas IZMEZRRLUTAET,
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f1, £2 = "courier 24", "courier 12"
cl, c2, c3 = "blue", "red", "black"
for k in range(9):
for i in range(9):
if ban[k][i]l > 0:
canvas.create_text (w+(i+0.5)*s, h+(k+0.5)*s, text=str(ban[k][i]),
font=f1, fill=c1l)

LT, Tusd a0kt

from tkinter import *

board_size = 500
root = Tk()
canvas = Canvas(root, width=board_size, height=board_size)

canvas.pack()

canvas.create_rectangle(0, 0, board_size, board_size, fill=’white’)
K=29
s = board_size / (K+2)
w = h = (board_size - s * 9) / 2
for i in range(10):
if 1 % 3 == 0:
canvas.create_line(w, h+i*s, w+9*s, h+i*s, fill=’blue’, width=2.0)
else:
canvas.create_line(w, h+i*s, w+9%s, h+i*s, fill=’blue’)
for i in range(10):
if 1 % 3 == 0:
canvas.create_line(w+i*s, h, w+i*s, h+9*s, fill=’blue’, width=2.0)
else:

canvas.create_line(w+i*s, h, w+i*s, h+9*s, fill=’blue’)

ban = [
(o,1,0,0,0,0,9,0,31,
(o,9,0,0,0,7,0,0,01,
(o0,0,0,0,0,0,0,7,11,
[6,0,9,0,0,0,0,0,0],
(o,0,7,6,0,0,0,0,01,
[2,0,0,8,0,5,0,0,0],
(0,0,4,0,0,8,0,0,0],
[o0,3,0,0,2,0,0,0,0],
[0,0,8,5,3,0,0,9,4]]

f1, £f2 = "courier 24", "courier 12"

cl, c2, c3 = "blue", "red", "black"
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for k in range(9):
for i in range(9):
if ban[k][i] > O:
canvas.create_text (w+(i+0.5)*s, h+(k+0.5)*s, text=str(banl[k][i]),
font=f1, fill=c1l)

root.mainloop()

L Ed, ETds L

# e - o =
1 8 3
o i
T | =k
o 9
Z | B
2 8 5
4 8
3 2
8| 5|3 94

TY, A LlEZERRTELLIICLET, ZDDITEIAZa—%2FED, MELZERL LS
LET, A=a—D— Ik

def callback():

print( ’called’)
menu_ROOT = Menu(root)
root.configure (menu=menu_ROOT)
menu_SAMPLE = Menu(menu_ROOT)
menu_ROOT.add_cascade(label="SAMPLE", menu=menu_SAMPLE)
menu_SAMPLE.add_command (label=’Samplel’, command=callback)

TY, TR I LDERIF

from tkinter import *

def callback():
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print( ’called’)

board_size = 500

root = Tk()

canvas = Canvas(root, width=board_size, height=board_size)
canvas.pack()

menu_ROOT = Menu(root)

root.configure (menu=menu_ROOT)

menu_SAMPLE = Menu(menu_ROOT)
menu_ROOT.add_cascade(label="SAMPLE", menu=menu_SAMPLE)
menu_SAMPLE. add_command (label=’Samplel’, command=callback)

def callback():
print( ’called’)

canvas.create_rectangle(0, 0, board_size, board_size, fill=’white’)
K=29
s = board_size / (K+2)
w = h = (board_size - s * 9) / 2
for i in range(10):
if 1 % 3 == 0:
canvas.create_line(w, h+i*s, w+9*s, h+i*s, fill=’blue’, width=2.0)
else:
canvas.create_line(w, h+i*s, w+9*s, h+ixs, fill=’blue’)
for i in range(10):
if 1 % 3 == 0:
canvas.create_line(w+i*s, h, w+i*s, h+9%s, fill=’blue’, width=2.0)
else:

canvas.create_line(w+i*s, h, w+i*s, h+9*s, fill=’blue’)

ban = [
(o,1,0,0,0,0,9,0,31,
(o,9,0,0,0,7,0,0,01,
(0,0,0,0,0,0,0,7,1],
[6,0,9,0,0,0,0,0,0],
(o,0,7,6,0,0,0,0,01,
(2,0,0,8,0,5,0,0,0],
[0,0,4,0,0,8,0,0,0],
[o,3,0,0,2,0,0,0,01,
[0,0,8,5,3,0,0,9,4]1]

f1, £2 = "courier 24", "courier 12"

cl, c2, c3 = "blue", "red", "black"

for k in range(9):
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for i in range(9):
if ban[k][i] > O:
canvas.create_text (w+(i+0.5)*s, h+(k+0.5)*s, text=str(banlk][i]),
font=f1, fill=c1)

root.mainloop()

LD ELR, FiTTdHE

7 — O >
g e 9 -
2. o
4 | X
© 9
7| ©
2 8 5
4 8
. b
8| 8| =2 9 | 4

TY, [SAMPLE] &WHRA=Za—MNTETWVWET, [SAMPLE] 272V v 2792%&, [Samplel]
WIS T A= a—2PURLET,

menu_SAMPLE.add_command (label=’Samplel’, command=callback)

T, [Samplel] $WHSHTRA=a—%2) v 7T5LIDYH callback() &\ 5 BEBAEITIN
9, callback() &5 BB

def callback():
print( ’called’)

LEBINTWVT, Zhid
menu_SAMPLE. add_command (label=’Samplel’, command=callback)

DHIZEVWTB L BERDH D £9, called ERRT BT,
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L& “Python 2.6.1 Shell™ — [ =
Eile Edit Shell Debug Options Windoww Help

Prthon S.6-.1 [Anaconda 4.4.0 (Bd-bitl]| ftdefault, May 11 2017, 15:25:241 [MSC w-1
900 B4 kit (AMDEAT] on win3Z

Twvpe “caopyrizght™,. “credits™ ar “license()” for more infaormation.

el

========= RESTART: C:¥texsrc¥lHFiRH S=¥HE PEFTI¥sudokuHint¥Python¥sudoku.py ====

Lm: 5 Col: O

menu_SAMPLE. add_command (label=’Samplel’, command=callback)

%
menu_SAMPLE. add_command (label=’Samplel’, command=fun_samplel)
EEZELT, B fun_samplel() %

ban = []
def fun_samplel():
global ban
ban = [
(o,1,0,0,0,0,9,0,3]1,
(0,9,0,0,0,7,0,0,0],
(0,0,0,0,0,0,0,7,11,
[6,0,9,0,0,0,0,0,0],
(o,0,7,6,0,0,0,0,01,
(2,0,0,8,0,5,0,0,0],
(0,0,4,0,0,8,0,0,0],
[o,3,0,0,2,0,0,0,01,
(0,0,8,5,3,0,0,9,4]]
ShowBan ()

LEH L. B ShowBan() %

def ShowBan():
canvas.create_rectangle(O, 0, board_size, board_size, fill=’white’)
K=9
s = board_size / (K+2)
w = h = (board_size - s * 9) / 2
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for i in range(10):
if i % 3 == 0:
canvas.create_line(w, h+i*s, w+9*s, h+i*s, fill=’blue’, width=2.0)
else:
canvas.create_line(w, h+i*s, w+9*s, h+i*s, fill=’blue’)
for i in range(10):
if i % 3 == 0:
canvas.create_line(w+i*s, h, w+i*s, h+9xs, fill=’blue’, width=2.0)
else:
canvas.create_line(w+i*s, h, w+i*s, h+9*s, fill=’blue’)
f1, f2 = "courier 24", "courier 12"
cl, c2, c3 = "blue", "red", "black"
for k in range(9):
for i in range(9):
if ban[k] [i] > 0:
canvas.create_text (w+(i+0.5)*s, h+(k+0.5)*s, text=str(ban[k][i]),

font=f1, fill=cl)
CTEHLET, ZIT,

ban = []
def fun_samplel():
global ban
ban = [
(0,1,0,0,0,0,9,0,3],
[0,9,0,0,0,7,0,0,0],
(0,0,0,0,0,0,0,7,17,
[6,0,9,0,0,0,0,0,0],
(0,0,7,6,0,0,0,0,0],
(2,0,0,8,0,5,0,0,0],
(0,0,4,0,0,8,0,0,0],
[o,3,0,0,2,0,0,0,01,
[0,0,8,5,3,0,0,9,4]1]
ShowBan ()

global ban

X, Za— VB (BABOHREZIT TR, YINSTEHET I ATEALE) ban OEEZH
TEDT, ZOXSHREENBETT,
VA=A FNOEY N

from tkinter import *

board_size = 500
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ban = []
def fun_samplel():
global ban
ban = [
(0,1,0,0,0,0,9,0,3],
(0,9,0,0,0,7,0,0,0]1,
(0,0,0,0,0,0,0,7,11,
[6,0,9,0,0,0,0,0,0],
(o,0,7,6,0,0,0,0,0],
[2,0,0,8,0,5,0,0,0],
[0,0,4,0,0,8,0,0,0],
[0,3,0,0,2,0,0,0,0],
(0,0,8,5,3,0,0,9,4]1]
ShowBan ()
def ShowBan():
canvas.create_rectangle(0, 0, board_size, board_size, fill=’white’)
K=29
s = board_size / (K+2)
w = h = (board_size - s * 9) / 2
for i in range(10):
if i % 3 == 0:
canvas.create_line(w, h+i*s, w+9%s, h+i*s, fill=’blue’, width=2.0)
else:
canvas.create_line(w, h+i*s, w+9*s, h+i*s, fill=’blue’)
for i in range(10):
if 1 % 3 == 0:
canvas.create_line(w+i*s, h, w+i*s, h+9*s, fill=’blue’, width=2.0)
else:
canvas.create_line(w+i*s, h, w+i*s, h+9*s, fill=’blue’)
f1, f2 = "courier 24", "courier 12"
cl, c2, c3 = "blue", "red", "black"
for k in range(9):
for i in range(9):
if ban[k][i] > 0:
canvas.create_text (w+(i+0.5)*s, h+(k+0.5)*s, text=str(ban[k][i]),
font=f1, fill=c1)
root = Tk()
canvas = Canvas(root, width=board_size, height=board_size)
canvas.pack()
menu_ROOT = Menu(root)
root.configure (menu=menu_ROOT)
menu_SAMPLE = Menu(menu_ROOT)
menu_ROOT.add_cascade(label="SAMPLE", menu=menu_SAMPLE)
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menu_SAMPLE.add_command (label=’Samplel’, command=fun_samplel)

root.mainloop()

L0 Ed, FfFL, [SAMPLE] A=a—® [Samplel] ¥ 7 A=a—%2Vv 235

7 = 0 >
A S D
2. 7
T | X
© 9
7| ©
2 8 5
4 8
B b
8 | 8| 3 9 | 4

20 £9, B fun_sample2() %

def fun_sample2():

global ban

ban = [
(o,0,0,0,0,6,2,0,11,
[0,0,0,0,4,0,3,7,0],
(o,o0,3,0,9,2,0,0,6]1,
(4,0,5,0,0,0,0,6,0],
(0,0,0,0,7,0,0,0,01,
[(0,2,0,0,0,0,4,0,5],
[9,0,0,4,5,0,1,0,0],
[0,5,4,0,2,0,0,0,01,
[7,0,1,9,0,0,0,0,0]]

ShowBan ()

LEHEL,
menu_SAMPLE.add_command (label=’Sample2’, command=fun_sample2)

ZENTHIE., TudsLa048kix
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from tkinter import *

board_size = 500
ban = []
def fun_samplel():
global ban
ban = [
(0,1,0,0,0,0,9,0,3],
(o,9,0,0,0,7,0,0,01,
(o0,0,0,0,0,0,0,7,11,
[6,0,9,0,0,0,0,0,0],
(0,0,7,6,0,0,0,0,0],
[2,0,0,8,0,5,0,0,0],
(0,0,4,0,0,8,0,0,0],
[o0,3,0,0,2,0,0,0,0],
[0,0,8,5,3,0,0,9,4]1]
ShowBan ()
def fun_sample2():
global ban
ban = [
(o,0,0,0,0,6,2,0,11,
(o,0,0,0,4,0,3,7,0],
[0,0,3,0,9,2,0,0,6],
[4,0,5,0,0,0,0,6,0],
(o,0,0,0,7,0,0,0,01,
[0,2,0,0,0,0,4,0,5],
[9,0,0,4,5,0,1,0,0],
[0,5,4,0,2,0,0,0,0],
(7,0,1,9,0,0,0,0,0]]
ShowBan ()
def ShowBan():
canvas.create_rectangle(0, 0, board_size, board_size, fill=’white’)
K=09
board_size / (K+2)
h = (board_size - s * 9) / 2
for i in range(10):
if i % 3 == 0:

canvas.create_line(w, h+i*s, w+9%s, h+ixs, fill=’blue’, width=2.0)

S

w

else:
canvas.create_line(w, h+i*s, w+9%s, h+i*s, fill=’blue’)
for i in range(10):
if 1 % 3 == 0:

canvas.create_line(w+i*s, h, w+i*s, h+9*s, fill=’blue’, width=2.0)
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else:
canvas.create_line(w+i*s, h, w+i*s, h+9*s, fill=’blue’)
f1, £f2 = "courier 24", "courier 12"
cl, c2, c3 = "blue", "red", "black"
for k in range(9):
for i in range(9):
if ban[k][i] > 0:
canvas.create_text (w+(i+0.5)*s, h+(k+0.5)*s, text=str(banl[k][i]),

font=£f1, fill=cl)

root = Tk()

canvas = Canvas(root, width=board_size, height=board_size)
canvas.pack()

menu_ROOT = Menu(root)

root.configure (menu=menu_ROOT)

menu_SAMPLE = Menu(menu_ROOT)
menu_ROOT.add_cascade(label="SAMPLE", menu=menu_SAMPLE)
menu_SAMPLE. add_command (label=’Samplel’, command=fun_samplel)

menu_SAMPLE.add_command (label=’Sample2’, command=fun_sample2)

root.mainloop()

e ET, EfT7L, [SAMPLE] A=a2—® [Sample2] ¥ 7A=a—%271) v §5L

F otk == O e
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ERDET, INEROTO ST L THESTZIET, b o#iicd, Zok>izL T, BMED
BEHEP L TWIHEWWTT,
WIZ, SOATREANTESLLSIZLEL & 9,

canvas.bind("<ButtonPress-1>", buttonPress)

T, XUANZ Yy It &, B buttonPress() BFETI N L1240 £9, BEK but-
tonPress() 1%

def buttonPress(event):

global ans
X = event.x
y = event.y
K = 9;

s = board_size / (K+2);
w =h = (board_size - s * 9) / 2;
i=int((x - w) / s)
k = int((y - h) / s)
if i >> 0 and 1 < 9 and k >= 0 and k < 9:
ss = 7123456789’
result = sd.askinteger ("EfHEAJI", ss)
ans[k] [i] = int(result)
ShowBan ()

CEHRLET, BIC, ALMMEET ZHRENHY XY, WA

import tkinter.simpledialog as sd

import copy
EHBIAAET, BE fun_samplel() & fun_sample2() IT

def fun_samplel():

global ban

ban = [
(0,1,0,0,0,0,9,0,3],
(0,9,0,0,0,7,0,0,01,
(0,0,0,0,0,0,0,7,11,
[6,0,9,0,0,0,0,0,0],
(0,0,7,6,0,0,0,0,0],
[2,0,0,8,0,5,0,0,0],
[0,0,4,0,0,8,0,0,0],
(o,3,0,0,2,0,0,0,0],
(0,0,8,5,3,0,0,9,4]]

global ans

ans = copy.deepcopy(ban)

ShowBan ()
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D&

global ans
ans = copy.deepcopy(ban)

EENENEMLET, ZIT.
ans = copy.deepcopy(ban)

i, BFvwav—tZbiN, ans i ban Z2a¥—LUT, Yy bLXT, 253 5%, ban & ans &
MNP EFEOLSIZRD ET, RwaKEK—2Ebhd

ans = banl[:]

Tk, VAMDERZAZIFTOILE—T, VAMDEZEDY A ML, ban & ans THEIZREDT, B
MRV AROIE—FENAE—TROVTTA, VA IDY AMIFEVIE =25 BERH D
T, WAV —%HS A2l

import copy

DA VR— M XBBEIZRD 7,
BE# ShowBan() 12

def ShowBan():
canvas.create_rectangle(0, 0, board_size, board_size, fill=’white’)
K=29
s = board_size / (K+2)
w = h = (board_size - s * 9) / 2
for i in range(10):
if i % 3 == 0:
canvas.create_line(w, h+i*s, w+9*s, h+i*s, fill=’blue’, width=2.0)
else:
canvas.create_line(w, h+i*s, w+9%s, h+i*s, fill=’blue’)
for i in range(10):
if i % 3 == 0:
canvas.create_line(w+i*s, h, w+i*s, h+9*s, fill=’blue’, width=2.0)
else:
canvas.create_line(w+i*s, h, w+i*s, h+9*s, fill=’blue’)
f1, £f2 = "courier 24", "courier 12"
cl, c2, c3 = "blue", "red", "black"
for k in range(9):
for i in range(9):
if ban[k][i] > O:
canvas.create_text (w+(i+0.5)*s, h+(k+0.5)*s, text=str(banlk][i]),
font=f1, fill=c1l)
elif ans[k][i] > O:
canvas.create_text (w+(i+0.5)*s, h+(k+0.5)*s, text=str(ans([k][i]),
font=f1, fill=c2)
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(N

DL

elif ans[k][i] > O:
canvas.create_text (w+(i+0.5)*s, h+(k+0.5)*s, text=str(ans[k][i]),

font=f1, fill=c2)
ZEMUET, 7o 008K

from tkinter import *
import tkinter.simpledialog as sd

import copy

board_size = 500
ban = []
ans = []
def fun_samplel():
global ban
ban = [
(0,1,0,0,0,0,9,0,3],
(0,9,0,0,0,7,0,0,01,
[0,0,0,0,0,0,0,7,11,
[6,0,9,0,0,0,0,0,0],
(0,0,7,6,0,0,0,0,0],
[2,0,0,8,0,5,0,0,0],
[0,0,4,0,0,8,0,0,0],
(o,3,0,0,2,0,0,0,0],
(0,0,8,5,3,0,0,9,4]]
global ans
ans = copy.deepcopy(ban)
ShowBan ()
def fun_sample2():
global ban
ban = [
(0,0,0,0,0,6,2,0,1],
(0,0,0,0,4,0,3,7,0],
[0,0,3,0,9,2,0,0,6],
(4,0,5,0,0,0,0,6,0],
(0,0,0,0,7,0,0,0,0],
(o,2,0,0,0,0,4,0,5]1,
[9,0,0,4,5,0,1,0,0],
[0,5,4,0,2,0,0,0,0],
(7,0,1,9,0,0,0,0,0]]
global ans
ans = copy.deepcopy(ban)
ShowBan ()
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def ShowBan():
canvas.create_rectangle(0, 0, board_size, board_size, fill=’white’)
K=29
s = board_size / (K+2)
w = h = (board_size - s * 9) / 2
for i in range(10):
if i % 3 == 0:
canvas.create_line(w, h+i*s, w+9*s, h+ixs, fill=’blue’, width=2.0)
else:
canvas.create_line(w, h+i*s, w+9%s, h+i*s, fill=’blue’)
for i in range(10):
if 1 % 3 == 0:
canvas.create_line(w+i*s, h, w+i*s, h+9*s, fill=’blue’, width=2.0)
else:
canvas.create_line(w+i*s, h, w+i*s, h+9*s, fill=’blue’)
f1, £f2 = "courier 24", "courier 12"
cl, c2, c3 = "blue", "red", "black"
for k in range(9):
for i in range(9):
if ban[k][i] > O:
canvas.create_text (w+(i+0.5)*s, h+(k+0.5)*s, text=str(banl(k][i]),
font=f1, fill=c1l)
elif ans[k][i] > O:
canvas.create_text (w+(i+0.5)*s, h+(k+0.5)*s, text=str(ans([k][i]),
font=f1, fill=c2)
def buttonPress(event):
global ans
X = event.x
y = event.y
K = 9;

s = board_size / (K+2);

w = h = (board_size - s * 9) / 2;
i=int((x - w) / s)

k = int((y - h) / s)

if i >> 0 and 1 < 9 and k >= 0 and k < 9:

ss = ’123456789°

result = sd.askinteger ("BUEAJI", ss)

ans[k] [i] = int(result)

ShowBan ()
root = Tk()
canvas = Canvas(root, width=board_size, height=board_size)
canvas.pack()

menu_ROOT = Menu(root)
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root.configure (menu=menu_ROOT)

menu_SAMPLE = Menu(menu_ROOT)
menu_ROOT.add_cascade(label="SAMPLE", menu=menu_SAMPLE)
menu_SAMPLE.add_command (label=’Samplel’, command=fun_samplel)
menu_SAMPLE.add_command (label=’Sample2’, command=fun_sample2)

canvas.bind ("<ButtonPress-1>", buttonPress)

root.mainloop()

e ET, EfTL, [SAMPLE] A=a2—0® [Sample2] ¥ 7 A=a—%21) v 35L
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a5l SUDOKU version 1.0 by Osamu NAKAMURA {Kochi University) 2011/12/3 - a X

File Sample Example Theory AdvancedTheory book

INPUT DATA o O ¥ewing tn seth
l:l O 229 HEE (nsst) O Simple Golors (n set)
@i ) ¥v-ning
5 53 E 6 2 45 1 GO OLFNZLTE O Remote Pairs
. g :39 729 :8 8 : 89 S TN iddenipar © Multi Calors (n set)
58 5 5
£ 89l 65} 4 8 3|7 89 GLERR HINT Syl 105
L Multi_Golors
5 |4 5 5 |45 R ecialBl Colog =
g8 |78 3 78 9 2 8 8 6 oot Skbf?ﬂ%n - SpecialH Only
4 13 5 1231 3|1 3 6 23 : SecchibOnt;
SpecialB Only S——
789 8 | 8 | ag|7ae 789 Specilf =343
1. 34 3 123 4.3 123 | 23 ecia XY-wing/XYZ-wi
B B 6| 56 7 45 STANDARD n%‘fyu'%@"—% e WX YZ - win
8 89[ 891] 8 89] 89| 89| 89 ONLY #)??’-?’,Jh%:iden T
1.3 13[13[(13 18 triplashiddan S S e
g 2 768 &°| &° | 8o 89 5 et - PR °
& M1 S it 27
9 g 26 4 5 3 1 23| 23 SIMPLE ONLY SpecialC Only %1 Remote Pairs msﬁ%(xnn
8 8 78 8 |78 Speciald INE | | Spocimip 795 SpecialG Only
3 5 4 13 2 1 3 3 3 ol 2/47 L) F- D FAETEE]
g 78° 78 |788 | 89 |789 P IR G
3 3 3 23| 23 i FSEEPESS : 057 264200
713119 2 56 |45 |4 ] .
8 8 8 8 8 8 SpecialA Only ShEE B Edl
T CRTRRS | mmes EERE

TIS, HROTOY 707 DLBEIZ4ATY, ZIIHEXZANTAHEL LS, HkOTOY 2
DTOEBEDELVEZ )y I LET,

§ iE N e

123456789

] Cancel

XA TATRY ZJADHEET, 42 AHLET,
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# o = O >
SAMPLE
- 71
LD 9, ZOMBEOMIL
851 SUDOKU version 1.0 by Osamu NAKAMURA (Kochi University) 2011/12/3 = o x
file Sample Example Theory Advanced Theory book
INPUT DATA @ 12 O K-wire (n set)
l:l O 273 M (n set) O Simple Golors (n set)
O naked pair O Xv-wing
5 7 9 8 3 6 2 4 1 B2 P OUFMLTE O Ramato Pars
e — O hidden pair O Muli Galere G zet)
286|114|5(3|719 —
Gismole | Seeciel
Reset SpecialBl (VT LA
ELTHEE T
4 9 5 2 1 3 7 6 8 SpecialB Only
Spesialf =3
SpecialG TN Kb-wine /ATZ-wi
618571419132 stoaro || SRESCINE | o
ONLY 0’)‘?‘%’-]/] hidden
ir/hidd i
thinlo/hidden EHL L P e 5
Sesgntare,
SIMPLE ONLY EpenE® Oty ATt E
96121457183 g
Speciala [NE il [ SpecialG Only
T DT %’;fgggf’
#inaked X-wing/Sword
pair/naked Fich
7 3 1 9 6 8 5 2 4 bl aked ROEBFESS 1055 26200
SpecialA Only SeechD Only
BACKTRACKING (513718 F3
BACKIIACKING | "(One Solutian) RIfEES o

T3, [SpecialE Only] T} £,
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a5l SUDOKU version 1.0 by Osamu MAKAMURA (Kochi University) 2011/12/3

File Sample Example Theory AdvancedTheory book

3 3
é :89 729 :g 8 ? 2 4%9 1
Bl alE 81317 |,
g 1%83 3 :%3 193 123 g 43 623
4 789 5 8 8 89 | 789 6 789
1313 123 13 123 | 23
5 8| sl 5|7 |45
183 89| 89 183 3 18% 89 182 89
R AP O Ak
93 86 86 14-3 5 383 1 83 TBS
86 53 4 T86 23 783 788 gg 723
7 g 119 els 8% %

INPUT DATA

OF:

O Howire (n set)

l:l O 229 HEE (nsst) O Simple Golors (n set)

BAN INPUT

ANS INPUT

GLEAR

Reset

() naked pair
O LFNIZLTE
() hidden pair

SpeciaBl T
CLTHEEE)

- SecmB oy

STANDARD
ONLY

SIMPLE OMLY

Speciald TNE
IEI““HZJ LD T
#1naked
pair/naked
triple/naked
quad

SpecialA Only

BAGKTRAGKING
{All Solusions)

ecialC [NE
Ff CTE
©T#) hidden
pair/hidden
triple/hidden
quad

SpecialG Only
SpecialD [958
DR

X-wing/Sword
Fish

SpecialD Only

BACKTRAGKING
{One Solution)

O Hr-wing
(O Remote Pairs
O Multi Calors (n cet)

SpecialE [8N%
(8 | Simple

Colors
SpecialE Only
SpecialF T=9{a
=71
XY-wing/XYZ-wi
ne/WXYZ-wine

SpecialF Only

eclaIG I /(WJ
TP SEH 0T
41 Remu|e Pairs

SpecialG Only

FERERRY < 0% 26%0200

|51

SpecialH/
Multi_Colors

SpecialH Only

RIEEERR
#F)

EIEERR (it
¥)

FEISBIERS (vl
#)

DEIREVIERRTDEIICTUTILEBELEL &5,

cand =[[set(),set(),set(),set(),set(),set(),set(),set(),set(],
[set(),set(),set(),set(),set(),set(),set(),set(),setO],
[set(),set(),set(),set(),set(),set(),set(),set(),set()],
[set(),set(),set(),set(),set(),set(),set(),set(),set()],
[set(),set(),set(),set(),set(),set(),set(),set(),set],
[set(),set(),set(),set(),set(),set(),set(),set(),set],
[set(),set(),set(),set(),set(),set(),set(),set(),set()],
[set(),set(),set(),set(),set(),set(),set(),set(),set()],
[set(),set(),set(),set(),set(),set(),set(),set(),set(]]

def set_cand(k, i):
global cand
numYoko = set()
for j in range(9):
if ans[k][j] > O:
numYoko.add (ans [k] [j])
numTate = set()
for j in range(9):
if ans[j][i] > O:
numTate.add (ans[j] [i])
numBlock = set()
ii i//3
kk k//3
for r in range(3x*kk, 3*(kk+1)):

for ¢ in range(3*ii, 3*(ii+1)):
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if ans[r][c] > 0:
numBlock.add(ans [r] [c])
cand[k] [i] .clear ()
for n in range(1l, 10):
cand [k] [1] .add(n)
cand[k] [i] = cand[k] [i] - (numYoko | numTate | numBlock)

ZEMU. ShowBan() %

def ShowBan():
canvas.create_rectangle(0, 0, board_size, board_size, fill=’white’)
K=29
s = board_size / (K+2)
w = h = (board_size - s * 9) / 2
for i in range(10):
if 1 % 3 == 0:
canvas.create_line(w, h+i*s, w+9*s, h+i*s, fill=’blue’, width=2.0)
else:
canvas.create_line(w, h+i*s, w+9*s, h+i*s, fill=’blue’)
for i in range(10):
if i % 3 == 0:
canvas.create_line(w+i*s, h, w+i*s, h+9xs, fill=’blue’, width=2.0)
else:
canvas.create_line(w+i*s, h, w+i*s, h+9*s, fill=’blue’)
f1, f2 = "courier 24", "courier 12"
cl, c2, c3 = "blue", "red", "black"
for k in range(9):
for i in range(9):
if ban[k][i] > 0:
canvas.create_text (w+(i+0.5)*s, h+(k+0.5)*s, text=str(banl[k][i]),
font=f1, fill=c1)
elif ans[k][i] > O:
canvas.create_text (w+(i+0.5)*s, h+(k+0.5)*s, text=str(ans[k][il),
font=f1, fill=c2)
else:
set_cand(k, i)

ss = 7’
ssl =’
ss2 = 7’

for cnt, n in enumerate(cand[k] [i]):

if cnt == 3:
ssl = ss
ss =)

elif cnt ==
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ss2 = ss
ss = 7
ss += str(n)
if ssi:
canvas.create_text (w+(i+0.5)*s, h+(k+0.25)*s, text=ssi,
font=f2, fill=c3)
if ss2:
canvas.create_text (w+(i+0.5)*s, h+(k+0.5)*s, text=ss2,
font=f2, fill=c3)
if ssl1 and ss2 and ss:
canvas.create_text (w+(i+0.5)*s, h+(k+0.75)*s, text=ss,
font=f2, fill=c3)
elif ssl and ss:
canvas.create_text (w+(i+0.5)*s, h+(k+0.75)*s, text=ss,
font=f2, fill=c3)
else:
canvas.create_text (w+(i+0.5)*s, h+(k+0.5)*s, text=ss,
font=f2, fill=c3)

CEIELET, X512, buttonPress() %

def buttonPress(event):

X = event.x

y = event.y

K = 9;

s = board_size / (K+2);

w = h = (board_size - s * 9) / 2;

i=int((x - w) / s)

k = int((y - h) / s)

if i >> 0 and 1 < 9 and k >= 0 and k < 9:
set_cand(k, i)
ss = 7’
for n in cand[k] [i]:

ss += str(n)

result = sd.askinteger ("BUEAJI", ss)
ans[k] [i] = result
ShowBan ()

CLIEIELE Y, £IAT,

cand =[[set(),set(),set(),set(),set(),set(),set(),set(),set()],
[set(),set(),set(),set(),set(),set(),set(),set(),setO],
[set(),set(),set(),set(),set(),set(),set(),set(),setO],
[set(),set(),set(),set(),set(),set(),set(),set(),set()],
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[set(),set(),set(),set(),set(),set(),set(),set(),setO],
[set(),set(),set(),set(),set(),set(),set(),set(),setO],
[set(),set(),set(),set(),set(),set(),set(),set(),set()],
[set(),set(),set(),set(),set(),set(),set(),set(),set],
[set(),set(),set(),set(),set(),set(),set(),set(),set()]]

def set_cand(k, i):
global cand
numYoko = set()
for j in range(9):
if ans[k][j] > O:
numYoko.add (ans [k] [j1)
numTate = set()
for j in range(9):
if ans[j][i] > O:
numTate.add (ans[j] [i])
numBlock = set()
ii = i//3
kk k//3
for r in range(3xkk, 3*(kk+1)):
for ¢ in range(3*ii, 3*(ii+1)):
if ans[r][c] > 0:
numBlock.add (ans[r] [c])
cand [k] [i] .clear()
for n in range(1l, 10):
cand (k] [i] .add(n)
cand[k] [i] = cand[k][i] - (numYoko | numTate | numBlock)

IZBEWT, cand ZV A DY AT, BRIFESTT,

cand =[[set(),set(),set(),set(),set(),set(),set(),set(),set(],
[set(),set(),set(),set(),set(),set(),set(),set(),set],
[set(),set(),set(),set(),set(),set(),set(),set(),set()],
[set(),set(),set(),set(),set(),set(),set(),set(),set()],
[set(),set(),set(),set(),set(),set(),set(),set(),setO],
[set(),set(),set(),set(),set(),set(),set(),set(),setO],
[set(),set(),set(),set(),set(),set(),set(),set(),set()],
[set(),set(),set(),set(),set(),set(),set(),set(),set],
[set(),set(),set(),set(),set(),set(),set(),set(),set(]]

[
cand = [[set()]*9]%9

ERIUEEESTWE LD, EDALZNWTT, £z,
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col = [[0]*9]%9
b
col = [

(0,0,0,0,0,0,0,0,0],
(0,0,0,0,0,0,0,0,0],
(0,0,0,0,0,0,0,0,0],
(0,0,0,0,0,0,0,0,0],
[0,0,0,0,0,0,0,0,0],
(0,0,0,0,0,0,0,0,0],
(0,0,0,0,0,0,0,0,01,
(0,0,0,0,0,0,0,0,0],
[0,0,0,0,0,0,0,0,01]

B, AU ZE&ETIERWAZNWT,
coll[k][i] =1

DEILMRAZEZTHETFRADZEVEID £7,

BT EAERTIT {3 X Python TIE, ZHOFEHLMNINDEDT, ZHEE {3 13 set()
THRUET, BHICERZZENT 212, £AEDAY Y N add() 2VEd, G2 EELIE
ZBITIE BEDAY v K clear() V9, EAEOHEAEZESITIZ. 2HEAE T | 2fVnE
T, REDOELEGEEDITIE, 2HEAE T - 20FET, HED

cand[k] [i] = cand[k][i] - (numYoko | numTate | numBlock)

T, BIIZ, {1,2,3,,4,5,6,7,8,9F 25, (k, i) BT, S, TRy 2 IlBN BT b %
PRV FOEAED candK][i] IZEy hENTVET,
A=A N Y NP

from tkinter import *
import tkinter.simpledialog as sd

import copy

board_size = 500

ban = []

ans = []

cand =[[set(),set(),set(),set(),set(),set(),set(),set(),set()],
[set(),set(),set(),set(),set(),set(),set(),set(),set()],
[set(),set(),set(),set(),set(),set(),set(),set(),setO],
[set(),set(),set(),set(),set(),set(),set(),set(),setO],
[set(),set(),set(),set(),set(),set(),set(),set(),set()],
[set(),set(),set(),set(),set(),set(),set(),set(),setQ],
[set(),set(),set(),set(),set(),set(),set(),set(),setO],
[set(),set(),set(),set(),set(),set(),set(),set(),setO],
[set(),set(),set(),set(),set(),set(),set(),set(),set()]]
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def set_cand(k, 1i):
global cand
numYoko = set()
for j in range(9):
if ans[k][j] > O:
numYoko.add (ans [k] [j]1)
numTate = set()
for j in range(9):
if ans[j][i] > O:
numTate.add(ans[j] [i])
numBlock = set()
ii i//3
kk k//3
for r in range(3%kk, 3x(kk+1)):
for ¢ in range(3+*ii, 3*(ii+1)):
if ans[r][c] > O:
numBlock.add (ans [r] [c])
cand[k] [i] .clear ()
for n in range(1l, 10):
cand [k] [i] .add (n)
cand[k] [i] = cand[k] [i] - (numYoko | numTate | numBlock)

def fun_samplel():

global ban

ban = [
(0,1,0,0,0,0,9,0,3],
[0,9,0,0,0,7,0,0,0],
(0,0,0,0,0,0,0,7,1],
(6,0,9,0,0,0,0,0,0],
(0,0,7,6,0,0,0,0,0],
[2,0,0,8,0,5,0,0,0],
[0,0,4,0,0,8,0,0,0],
(0,3,0,0,2,0,0,0,0],
[0,0,8,5,3,0,0,9,41]

global ans

ans = copy.deepcopy(ban)

ShowBan ()

def fun_sample2():

global ban

ban = [
(0,0,0,0,0,6,2,0,1],
(0,0,0,0,4,0,3,7,0],
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[0,0,3,0,9,2,0,0,6],
[4,0,5,0,0,0,0,6,0],
(0,0,0,0,7,0,0,0,0],
(0,2,0,0,0,0,4,0,5],
[9,0,0,4,5,0,1,0,0],
[0,5,4,0,2,0,0,0,0],
(7,0,1,9,0,0,0,0,0]]

global ans

ans = copy.deepcopy(ban)

ShowBan ()

def ShowBan():
canvas.create_rectangle(0, 0, board_size, board_size, fill=’white’)
K=29
s = board_size / (K+2)
w = h = (board_size - s * 9) / 2
for i in range(10):
if i % 3 == 0:
canvas.create_line(w, h+i*s, w+9*s, h+ixs, fill=’blue’, width=2.0)
else:
canvas.create_line(w, h+i*s, w+9*s, h+i*s, fill=’blue’)
for i in range(10):
if i % 3 == 0:
canvas.create_line(w+i*s, h, w+i*s, h+9*s, fill=’blue’, width=2.0)
else:
canvas.create_line(w+i*s, h, w+i*s, h+9*s, fill=’blue’)
f1, £f2 = "courier 24", "courier 12"
cl, c2, c3 = "blue", "red", "black"
for k in range(9):
for i in range(9):
if banlk] [i] > O:
canvas.create_text (w+(i+0.5)*s, h+(k+0.5)*s, text=str(ban[k][i]),
font=f1, fill=c1l)
elif ans[k][i] > O:
canvas.create_text (w+(i+0.5)*s, h+(k+0.5)*s, text=str(ans([k][i]),
font=f1, fill=c2)
else:

set_cand(k, i)

ss = 7’
ssl = 7’
ss2 = 7?

for cnt, n in enumerate(cand[k][i]):

if cnt ==
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ssl = ss
ss =7’
elif cnt ==
ss2 = ss
ss = 7’
ss += str(n)
if ssi:
canvas.create_text (w+(i+0.5)*s, h+(k+0.25)*s, text=ssi,
font=f2, fill=c3)
if ss2:
canvas.create_text (w+(i+0.5)*s, h+(k+0.5)*s, text=ss2,

if ss1 and

canvas.

font=f2, fill=c3)

ss2 and ss:

create_text (w+(i+0.5)*s, h+(k+0.75)*s, text=ss,
font=f2, fill=c3)

elif ss1 and ss:

canvas.

else:

canvas.

def buttonPress(event):

X

i
k

event.x

event.y

9;

board_size / (K+2);
h = (board_size - s
int((x - w) / s)
int((y - h) / s)

create_text(w+(i+0.5)*s, h+(k+0.75)*s, text=ss,
font=f2, fill=c3)

create_text(w+(i+0.5)*s, h+(k+0.5)*s, text=ss,

font=£f2, f£ill=c3)

* 9) / 2;

if i > > 0 and i < 9 and k >= 0 and k < 9:

set_cand(k, i)
ss = 7
for n in cand[k] [i]

ss += str(n)

result = sd.askinteger ("¥U{HEAJI", ss)

ans[k] [i] = result
ShowBan ()

root = Tk()

canvas = Canvas(root, width=board_size, height=board_size)

canvas.pack()
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menu_ROOT = Menu(root)

root.configure (menu=menu_ROOT)

menu_SAMPLE = Menu(menu_ROOT)
menu_ROOT.add_cascade(label="SAMPLE", menu=menu_SAMPLE)
menu_SAMPLE.add_command (label=’Samplel’, command=fun_samplel)
menu_SAMPLE.add_command (label=’Sample2’, command=fun_sample2)

canvas.bind ("<ButtonPress-1>", buttonPress)

root.mainloop()

e ET, 7L, [SAMPLE] A=a2—0® [Sample2] ¥ 7 A=a—%27)vr35&

F otk — (| >
SAMPLE
Boa 835 6o4
55 - 597 = 53 O - p 1.
125 | 816 | s=z
o - = gis | £ |sis 3 7 g9
g15 Bi‘l 3 8i5 G 2 55 |sas )
137 512 813 237
il e 5 % 613 5 597 ) o
213 | 136 123 134 123 | 8oz
Eo6 7 g9
& B2 568 s89 B2 3
613 o6 | 813 | 813 [ 813 613
& ez 7 (5 & ) ! o 5
Q9 |s3e|sz2e| £ 5 |asz 1 |sz2s Sig
136 213 | e=2e 593
eze | K ¥l e 2 - - 693 -
T gze | | 9 | 236 | 23 | =56 iif 823

LR ¥,

EYRDNSVEFE, 1559 ITOHRFOIE, HiDI, #MDIT. 7Ov 7ICRNHF
ERRWc, ZORIVICAY S 2ARMEDOH 2HFERLTWEY, [EILICERED 1 @1 OER
(One-choice: A cell that contains only one candidate value) T. ZDFN 1 @RS Z
DHFICHRELES, SOBE. ZOLIBEILEAVTT, LAL, FROTOY 7D 7 DA
DEIVCEETZE, ZOFHRDTAOY I T, 4MERHELTEITFONTWS LG T DHERAIOE
WEIFTY, DT e, BROMHEETIE, HEBFADBILVEIZICREFIVTHDZILE
LY,
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& otk — ] =
FILE SAMPLE

EEE 235 EEE
== = R 5 =3 & - = 1
125 | 216 | asz )
povi - - 515 21 515 = 7 =o
=15 Bill =3 837‘5 9 -2 85 Sas “
137 812 213 237
P § o = £ 213 5 897 o o
813 | 136 123 134 123 | ao=
CE=T 7 =x=1
& 2o Sea s 2o 3
813 826 | 813 | 813 [ai13 813
5 2 7 s = 4 = >

= =36 | 26 Pl 5 237 1 gy | BE

7
1=ze g1= | ea=2e 2=3

sss | 5 | 4 [5°] 2 [°23]°2% == "2

“F a36 1 > 236 a3 ase6 253; 8'23

¢ ban0O

¢ ans0O0

= yrellow
iLicEmsE | Toss -5 iFicEmsuE | Busvsss |

BHREDOKRLEIZ4DPBIRL, dROTOY I TADETZDIE T DERE T TY,

70y -5 - 17IC1&xH 1 {81 @D%R (One-place: A region(row, column, or block)
that has only one cell available for a given number) T. ZDtIIF4TT, AL, T&
EDR7OvVDADLEDENCEETSE, COTDONSVWEFERDE, 20'H5DIF4DLED
TILEIFITY, f>T. ZOtILE T7Ay 7 -5l - fTICEFEDS LE] OET2ERELET,
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F ke — [ >
FILE SAMPLE
o s ssa | ___[e=e3s] 5 = > Soa 1
7 7 =
125 | @16 | ==z
povi o - 215 Y § 215 =3 7 =E=
215 81‘4 =3 815 9 2 a5 zas o
B ) 812 813 =237
4 5 813 897 | ©
CE=] 3 =Y CE
015 |BEEe 123 134 123 | aa=z
=TS =)
& R ses sso Ch=) 3
813 826 | 813 | 813 | 813 813
- =2 - - - vl - 5
= =36 | =26 Pl 5 237 1 =z=3 8§3
1ize 213 | =26 2o3
236 293
2 4 s 2 = — =
Z34a | 223
“F a36 1 = 236 a3 ase6 c o a
" ban[ll
T ans[0
= yellow
iLicEmsE | Toss -5 iFicEmsuE | Busvsss |
HIZ. 61THICEFB T &
F otk — = >
FILE SAMPLE
os ssa | ___|e3s| & > =oa 1
7 7 [
125 | @16 | s=z
oy - - 815 21 815 = 7 8o
815 Bi‘l 3 Big’ G - as a5 o
137 81z 813 =237
4 5 813 897 | ©
Cl=) 3 = EE
213 | 136 123 134 123 | asz
EE=T 7 =x=]
& CR=) ses s=o CR=) 3
=13 226 | 813 | 13 | =13 813
- 2 S - - 4 - =5
9 236 | 826 a LS 237 1 223 BiB
ize 213 | 226 293
836 as3
= 4 S =2 - = =
=34 | 223
F 236 1 S 236 a3 ese e a
" ban[l0d
 ans[0
= yrellows
el cEmsE | Tows-Fu-iTicEmsE | BisvEs | =eotwiees |

2OHRBIOEIVICIEZDITOMBOEILOEFBETIEAWT H»HBOT, 7Oy 9 -5 - [TICE#ED
18] OFEAT2DEADOENIET THEEEELET,

52



IDEDICLTHFZREL TV EEY FOBFHELL, MITTENZBERTE255EH
WET,

&tk — — =
FILE SAMPLE

Boa B35 Boa
s = =x=1 : =3 o -2 = 1
125 | 816
sl - zoes | 815 21 815 = 7 =o
=15 Bi‘l =3 Bis G - &5 Sas o
813 812 ] 813 237
il = = iy =13 : 97 “ et
213 | 136 123 123 | @asz
& s | ¥9€ | sesn o 4 22 =R 3
=213 813 | @813 | @13 =213
- 2 -/ - - 4 - =
= =36 > Pl 5 237 1 =3 =37
1ize 213 | e=2e6 2=3
=36 5 £l . 2 - = =o3 -
F 236 1 < =36 =3 856 iif 833

" banlld
= ansO0
T yellows
wiLicEmsE | Tous-su-iFoEmsE | mmLss | seowses |

RIS, BBEERELETANTESLDICLET, F39, X2 —TESFORERTTZED%
EU T,
BI# fun_sample3() %

def fun_sample3():

global ban

ban = [
(0,0,0,0,0,0,0,0,0],
(0,0,0,0,0,0,0,0,0],
(0,0,0,0,0,0,0,0,0],
(0,0,0,0,0,0,0,0,0],
(0,0,0,0,0,0,0,0,0],
(0,0,0,0,0,0,0,0,0],
(0,0,0,0,0,0,0,0,0],
(0,0,0,0,0,0,0,0,0],
(0,0,0,0,0,0,0,0,0]]

global ans

ans = copy.deepcopy(ban)

ShowBan ()

CREHEL,

menu_SAMPLE. add_command (label=’Sample3’, command=fun_sample3)
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ZEMUET, HIZ, VAKXV Z2DEMLUET,

r0 = Radiobutton(root, text
r0.pack()
rl = Radiobutton(root, text
rl.pack()

0)

’ban[] []’, variable = val, value

D)

’ans[][]’, variable = val, value

ZINRETTH

root = Tk()
val = IntVar()
val.set(0)

DESIZ,
root = Tk()
DERIZ

val = IntVar()
val.set (0)

ZEIMUET, E5D5bIh, ZITHEVWE EFRELVWEFHA, B2, B buttonPress() %

def buttonPress(event):
X = event.x
y = event.y
K = 9;
s = board_size / (K+2);
w = h = (board_size - s * 9) / 2;
i=int((x - w) / 8)
k = int((y - h) / s)
if i >> 0 and 1 < 9 and k >= 0 and k < 9:
set_cand(k, i)
ss = 7’
for n in cand[k] [i]:

ss += str(n)

result = sd.askinteger ("BUEAJI", ss)
if (val.get() == 0):
ban [k] [i]
ans[k] [i] = result

result

else:
ans [k] [i]
ShowBan ()

result

CEBEFELET, Tuds L0048k
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from tkinter import *
import tkinter.simpledialog as sd

import copy

board_size = 500

ban = []

ans = []

cand =[[set(),set(),set(),set(,set(),set(),set(),set(),set],
[set(),set(),set(),set(),set(),set(),set(),set(),set()],
[set(),set(),set(),set(),set(),set(),set(),set(),set()],
[set(),set(),set(),set(),set(),set(),set(),set(),set],
[set(),set(),set(),set(),set(),set(),set(),set(),setO],
[set(),set(),set(),set(),set(),set(),set(),set(),set()],
[set(),set(),set(),set(),set(),set(),set(),set(),set],
[set(),set(),set(),set(),set(),set(),set(),set(),setO],
[set(),set(),set(),set(),set(),set(),set(),set(),set()]]

def set_cand(k, i):
global cand
numYoko = set()
for j in range(9):
if ans[k][j] > O:
numYoko.add (ans[k] [j]1)
numTate = set()
for j in range(9):
if ans[j][i] > O:
numTate.add(ans[j][i])
numBlock = set()
ii = i//3
kk = k//3
for r in range(3xkk, 3*(kk+1)):
for ¢ in range(3x*ii, 3*(ii+1)):
if ans[r][c] > 0:
numBlock.add(ans[r] [c])
cand [k] [i] .clear()
for n in range(1, 10):
cand[k] [1] .add(n)
cand[k] [i] = cand[k][i] - (numYoko | numTate | numBlock)

def fun_samplel():
global ban

ban = [
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def

def

(o,1,0,0,0,0,9,0,31,
[o,9,0,0,0,7,0,0,01,
(o,0,0,0,0,0,0,7,11,
[6,0,9,0,0,0,0,0,0],
(o,0,7,6,0,0,0,0,01,
[2,0,0,8,0,5,0,0,0],
(0,0,4,0,0,8,0,0,0],
[o,3,0,0,2,0,0,0,0],
[0,0,8,5,3,0,0,9,4]1]

global ans

ans = copy.deepcopy(ban)

ShowBan ()

fun_sample2():

global ban

ban = [
(o,0,0,0,0,6,2,0,11,
(0,0,0,0,4,0,3,7,0]1,
(o,0,3,0,9,2,0,0,6]1,
(4,0,5,0,0,0,0,6,0],
(o,0,0,0,7,0,0,0,01,
(0,2,0,0,0,0,4,0,5]1,
[9,0,0,4,5,0,1,0,0],
[0,5,4,0,2,0,0,0,0],
[7,0,1,9,0,0,0,0,0]]

global ans

ans = copy.deepcopy(ban)

ShowBan ()

fun_sample3():

global ban

ban = [
(o,0,0,0,0,0,0,0,01,
(o0,0,0,0,0,0,0,0,01,
(o0,0,0,0,0,0,0,0,01,
(0,0,0,0,0,0,0,0,0],
(o,0,0,0,0,0,0,0,01,
(0,0,0,0,0,0,0,0,01,
(o0,0,0,0,0,0,0,0,0],
(0,0,0,0,0,0,0,0,0],
(0,0,0,0,0,0,0,0,0]1]

global ans

ans = copy.deepcopy(ban)

ShowBan ()
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def ShowBan():

canvas.create_rectangle(0, 0, board_size, board_size, fill=’white’)

for

f1,
cl,

for

9
board_size / (K+2)
h = (board_size - s * 9) / 2
i in range(10):
if i % 3 == 0:

canvas.create_line(w, h+i*s, w+9*s, h+ixs, fill=’blue’, width=2.0)
else:

canvas.create_line(w, h+i*s, w+9%s, h+i*s, fill=’blue’)
i in range(10):
if 1 % 3 == 0:

canvas.create_line(w+i*s, h, w+i*s, h+9*s, fill=’blue’, width=2.0)
else:

canvas.create_line(w+i*s, h, w+i*s, h+9*s, fill=’blue’)
f2 = "courier 24", "courier 12"
c2, c3 = "blue", "red", "black"
k in range(9):
for i in range(9):

if ban[k][i] > O:

canvas.create_text (w+(i+0.5)*s, h+(k+0.5)*s, text=str(banl(k][i]),
font=f1, fill=c1l)
elif ans[k][i] > O:
canvas.create_text (w+(i+0.5)*s, h+(k+0.5)*s, text=str(ans([k][i]),
font=f1, fill=c2)
else:

set_cand(k, i)

ss = 7’
ssl = »?
ss2 = 7?

for cnt, n in enumerate(candl[k] [i]):
if cnt == 3:
ssl = ss
ss =7’
elif cnt == 6:
ss2 = ss
ss = 7’
ss += str(n)
if ssi:
canvas.create_text (w+(i+0.5)*s, h+(k+0.25)*s, text=ssi,
font=f2, fill=c3)
if ss2:

canvas.create_text (w+(i+0.5)*s, h+(k+0.5)*s, text=ss2,
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font=f2, fill=c3)
if ssl1 and ss2 and ss:
canvas.create_text (w+(i+0.5)*s, h+(k+0.75)*s, text=ss,
font=f2, fill=c3)
elif ssl and ss:
canvas.create_text (w+(i+0.5)*s, h+(k+0.75)*s, text=ss,
font=f2, fill=c3)
else:
canvas.create_text (w+(i+0.5)*s, h+(k+0.5)*s, text=ss,
font=f2, fill=c3)
def buttonPress(event):
X = event.x
y = event.y
K = 9;
s = board_size / (K+2);
w = h = (board_size - s * 9) / 2;
i=int((x - w) / s)
k = int((y - h) / s)
if i > > 0 and 1 < 9 and k >= 0 and k < 9:
set_cand(k, i)
ss = 7’
for n in cand[k] [i]:

ss += str(n)

result = sd.askinteger ("EU{EAJI", ss)
if (val.get() == 0):
ban [k] [i]
ans [k] [i]

else:

result

result

ans[k] [i] = result

ShowBan ()
root = Tk()
val = IntVar()
val.set (0)

canvas = Canvas(root, width=board_size, height=board_size)
canvas.pack()

menu_ROOT = Menu(root)

root.configure (menu=menu_ROOT)

menu_SAMPLE = Menu(menu_ROOT)
menu_ROOT.add_cascade(label="SAMPLE", menu=menu_SAMPLE)
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fun_samplel)

menu_SAMPLE.add_command (label=’Samplel’, command

menu_SAMPLE.add_command

ple2)
ple3)

fun_sam

(label=’Sample2’, command

menu_SAMPLE. add_command

fun_sam

(label=’Sample3’, command

canvas.bind("<ButtonPress-1>", buttonPress)

=0)

val, value

’ban[][]’, variable =

Radiobutton(root, text

r0 =
r0.pack()

=1)

val, value

= ’ans[][]’, variable

Radiobutton(root, text

rl =
rl.pack()

root.mainloop()

a—%27VvrdEHE

a—® [Sample3] ¥ 7 A

A=

[SAMPLE

L £, ETL,
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F otk — — >
SAMPLE
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LmhEY,
RIS, BEHZRETESELIICLELEI,

import tkinter.filedialog as fd

import sys, os.path
270277 LAOSIIZEML T,

path_name =

file_name = ""
CA=Za—

menu_FILE = Menu(menu_ROOT)

menu_ROOT.add_cascade(label="FILE", menu=menu_FILE)

menu_FILE.add_command(label=’SaveAs’, command=save_ban)

& B# save_ban()

def save_ban():

global path_name

filename = fd.asksaveasfilename(initialdir=path_name)

if filename:
path_name = os.path.dirname(filename)
f = open(filename, "w")
for x in ban:
ss = ""
for n in x:
ss += str(n)+" "
ss += "\n"
f.write(ss)
for x in ans:
ss = ""
for n in x:
ss += str(n)+" "
ss += "\n"
f.write(ss)
f.close()

ZEMLUET, 7075 508K

from tkinter import *

import tkinter.simpledialog as sd
import copy

import tkinter.filedialog as fd

import sys, os.path
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board_size = 500

ban = []

ans = []

cand =[[set(),set(),set(),set(),set(),set(),set(),set(),set()],
[set(),set(),set(),set(),set(),set(),set(),set(),setO],
[set(),set(),set(),set(),set(),set(),set(),set(),set()],
[set(),set(),set(),set(),set(),set(),set(),set(),set()],
[set(),set(),set(),set(),set(),set(),set(),set(),set(],
[set(),set(),set(),set(),set(),set(),set(),set(),setO],
[set(),set(),set(),set(),set(),set(),set(),set(),set()],
[set(),set(),set(),set(),set(),set(),set(),set(),set()],
[set(),set(),set(),set(),set(),set(),set(),set(),set()]]

path_name = ""

file_name = ""

def set_cand(k, i):
global cand
numYoko = set()
for j in range(9):
if ans[k][j] > O:
numYoko.add (ans [k] [j1)
numTate = set()
for j in range(9):
if ans[j][i] > O:
numTate.add (ans[j] [i])
numBlock = set()
ii = i//3
kk = k//3
for r in range(3xkk, 3*(kk+1)):
for ¢ in range(3*ii, 3*(ii+1)):
if ans[r][c] > 0:
numBlock.add (ans[r] [c])
cand [k] [i] .clear()
for n in range(1l, 10):
cand[k] [i] .add(n)
cand[k] [i] = cand[k][i] - (numYoko | numTate | numBlock)

def fun_samplel():
global ban
ban = [
(0,1,0,0,0,0,9,0,3],
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(0,9,0,0,0,7,0,0,01,
[0,0,0,0,0,0,0,7,11,
[6,0,9,0,0,0,0,0,0],
(0,0,7,6,0,0,0,0,0],
[2,0,0,8,0,5,0,0,0],
(0,0,4,0,0,8,0,0,0],
[o,3,0,0,2,0,0,0,0],
(0,0,8,5,3,0,0,9,4]]

global ans

ans = copy.deepcopy(ban)

ShowBan ()

def fun_sample2():

global ban

ban = [
(0,0,0,0,0,6,2,0,17,
(0,0,0,0,4,0,3,7,0],
[0,0,3,0,9,2,0,0,6],
[4,0,5,0,0,0,0,6,0],
(0,0,0,0,7,0,0,0,0],
[0,2,0,0,0,0,4,0,5],
[9,0,0,4,5,0,1,0,0],
[0,5,4,0,2,0,0,0,0],
(7,0,1,9,0,0,0,0,0]]

global ans

ans = copy.deepcopy(ban)

ShowBan ()

def fun_sample3():

global ban

ban = [
(0,0,0,0,0,0,0,0,0],
(0,0,0,0,0,0,0,0,0],
[0,0,0,0,0,0,0,0,0],
(0,0,0,0,0,0,0,0,0],
(0,0,0,0,0,0,0,0,0],
(0,0,0,0,0,0,0,0,0],
(0,0,0,0,0,0,0,0,0],
[(0,0,0,0,0,0,0,0,0],
(0,0,0,0,0,0,0,0,0]]

global ans

ans = copy.deepcopy(ban)

ShowBan ()

def ShowBan():
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canvas.create_rectangle(0, 0, board_size, board_size, fill=’white’)

for

fi1,
cl,

for

9
board_size / (K+2)
h = (board_size - s * 9) / 2
i in range(10):
if i % 3 == 0:
canvas.create_line(w, h+i*s, w+9%s, h+i*s, fill=’blue’, width=2.0)
else:
canvas.create_line(w, h+i*s, w+9*s, h+i*s, fill=’blue’)
i in range(10):
if 1 % 3 == 0:
canvas.create_line(w+i*s, h, w+i*s, h+9*s, fill=’blue’, width=2.0)
else:
canvas.create_line(w+i*s, h, w+i*s, h+9*s, fill=’blue’)
f2 = "courier 24", "courier 12"
c2, ¢c3 = "blue", "red", "black"
k in range(9):
for i in range(9):
if ban[k][i] > 0:
canvas.create_text (w+(i+0.5)*s, h+(k+0.5)*s, text=str(ban[k][i]),
font=f1, fill=c1)
elif ans[k][i] > O:
canvas.create_text (w+(i+0.5)*s, h+(k+0.5)*s, text=str(ans[k][i]),
font=f1, fill=c2)
else:
set_cand(k, i)

ss = 7’
ssl =’
ss2 = 7’

for cnt, n in enumerate(candl[k] [i]):

if cnt == 3:
ssl = ss
ss =)

elif cnt ==
ss2 = ss
ss = )

ss += str(n)
if ssli:
canvas.create_text (w+(i+0.5)*s, h+(k+0.25)*s, text=ssi,
font=f2, fill=c3)
if ss2:
canvas.create_text (w+(i+0.5)*s, h+(k+0.5)*s, text=ss2,
font=f2, fill=c3)
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if ssl and ss2 and ss:
canvas.create_text (w+(i+0.5)*s, h+(k+0.75)*s, text=ss,
font=f2, fill=c3)
elif ssl and ss:
canvas.create_text (w+(i+0.5)*s, h+(k+0.75)*s, text=ss,
font=f2, fill=c3)
else:
canvas.create_text (w+(i+0.5)*s, h+(k+0.5)*s, text=ss,
font=f2, fill=c3)
def buttonPress(event):
X = event.x
y = event.y
K = 9;
s = board_size / (K+2);
w = h = (board_size - s * 9) / 2;
i=int((x - w) / s)
k = int((y - h) / s)
if i > > 0 and i < 9 and k >= 0 and k < 9:
set_cand(k, i)

ss = 7
for n in cand[k] [i]:

ss += str(n)

result = sd.askinteger ("EUHEAJI", ss)
if (val.get() == 0):

ban[k] [i] = result

ans[k] [i] = result
else:

ans[k] [i]
ShowBan ()

result

def save_ban():
global path_name
filename = fd.asksaveasfilename(initialdir=path_name)
if filename:
path_name = os.path.dirname(filename)
f = open(filename, "w"
for x in ban:
ss = ""
for n in x:
ss += str(n)+" "
ss += "\n"

f.write(ss)
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for x in ans:
sg = ""
for n in x:
ss += str(n)+" "
ss += ll\nll

f.write(ss)

f.close()
root = Tk()
val = IntVar()
val.set (0)

canvas = Canvas(root, width=board_size, height=board_size)
canvas.pack()

menu_ROOT = Menu(root)

root.configure (menu=menu_ROOT)

menu_FILE = Menu(menu_ROO0T)
menu_ROOT.add_cascade(label="FILE", menu=menu_FILE)

menu_FILE.add_command(label=’SaveAs’, command=save_ban)

menu_SAMPLE = Menu(menu_ROOT)
menu_ROOT.add_cascade(label="SAMPLE", menu=menu_SAMPLE)
menu_SAMPLE.add_command (label=’Samplel’, command=fun_samplel)
menu_SAMPLE.add_command (label=’Sample2’, command=fun_sample2)
menu_SAMPLE. add_command (label=’Sample3’, command=fun_sample3)

canvas.bind("<ButtonPress-1>", buttonPress)

r0 = Radiobutton(root, text
r0.pack()
rl = Radiobutton(root, text
rl.pack()

’ban[][]’, variable = val, value = 0)

D)

’ans[]1[]’, variable = val, value

root.mainloop()

EDFEF, EFLET, ETL. [SAMPLE] A=z2—0® [Sample2] ¥ 7 A=a—%221) v
U, fRO—E%E2 ASIL,
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menu_FILE.add_command (label=’0Open’, command=open_ban)
ZEMU. B open_ban()

def open_ban():
global path_name, ban, ans
ban = [[0]*9]*9
ans = [[0]*9]%9
filename = fd.askopenfilename(initialdir=path_name)
if filename:
path_name = os.path.dirname(filename)
f = open(filename, "r")
for cnt in range(18):
line = f.readline()
s = line.split()
if cnt < 9:
nlist = []
for i in range(9):
n = int(s[i])
nlist += [n]
ban[cnt] = nlist
else:
nlist = []
for i in range(9):
n = int(s[i])

nlist += [n]
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ans[cnt-9] = nlist
cnt += 1
f.close()
ShowBan ()

ZEMUET, 2EDTO T I LI

from tkinter import *

import tkinter.simpledialog as sd
import copy

import tkinter.filedialog as fd

import sys, os.path

board_size = 500

ban = []

ans = []

cand =[[set(),set(),set(),set(),set(),set(),set(),set(),set()],
[set(),set(),set(),set(),set(),set(),set(),set(),set()],
[set(),set(),set(),set(),set(),set(),set(),set(),setO],
[set(),set(),set(),set(),set(),set(),set(),set(),setO],
[set(),set(),set(),set(),set(),set(),set(),set(),set()],
[set(),set(),set(),set(),set(),set(),set(),set(),set()],
[set(),set(),set(),set(),set(),set(),set(),set(),setO],
[set(),set(),set(),set(),set(),set(),set(),set(),setO],
[set(),set(),set(),set(),set(),set(),set(),set(),set()]]

path_name = ""

file_name = ""

def set_cand(k, 1i):
global cand
numYoko = set()
for j in range(9):
if ans[k][j]l > O:
numYoko.add (ans[k] [j]1)
numTate = set()
for j in range(9):
if ans[jl[i] > O:
numTate.add(ans[j] [i])
numBlock = set()
ii = i//3
kk = k//3
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for r in range(3x*kk, 3*(kk+1)):

for ¢ in range(3*ii, 3*(ii+1)):

if ans[r][c] > 0:
numBlock.add (ans [r] [c])

cand [k] [i] .clear()
for n in range(1l, 10):

cand[k] [i] .add(n)
cand[k] [i] = cand[k][i] - (numYoko | numTate | numBlock)

def fun_samplel():
global ban
ban = [
(0,1,0,0,0,0,9,0,3],
(0,9,0,0,0,7,0,0,0],
(0,0,0,0,0,0,0,7,17,
[6,0,9,0,0,0,0,0,0],
(0,0,7,6,0,0,0,0,0],
(2,0,0,8,0,5,0,0,0],
(0,0,4,0,0,8,0,0,0],
(o,3,0,0,2,0,0,0,0],
[0,0,8,5,3,0,0,9,4]]
global ans
ans = copy.deepcopy(ban)
ShowBan ()
def fun_sample2():
global ban
ban = [
(0,0,0,0,0,6,2,0,17,
(0,0,0,0,4,0,3,7,0],
(0,0,3,0,9,2,0,0,6],
(4,0,5,0,0,0,0,6,0],
(0,0,0,0,7,0,0,0,0],
(0,2,0,0,0,0,4,0,5],
[9,0,0,4,5,0,1,0,0],
(0,5,4,0,2,0,0,0,0],
(7,0,1,9,0,0,0,0,0]]
global ans
ans = copy.deepcopy(ban)
ShowBan ()
def fun_sample3():
global ban
ban = [
(0,0,0,0,0,0,0,0,0],
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def

(0,0,0,0,0,0,0,0,0],
(0,0,0,0,0,0,0,0,0],
(0,0,0,0,0,0,0,0,0],
(0,0,0,0,0,0,0,0,0],
(0,0,0,0,0,0,0,0,0],
(0,0,0,0,0,0,0,0,0],
(0,0,0,0,0,0,0,0,0],
(0,0,0,0,0,0,0,0,0]]

global ans
ans = copy.deepcopy(ban)
ShowBan ()
ShowBan () :
canvas.create_rectangle(0, 0, board_size, board_size, fill=’white’)
K=29
s = board_size / (K+2)
w = h = (board_size - s * 9) / 2
for i in range(10):
if i % 3 == 0:
canvas.create_line(w, h+i*s, w+9*s, h+i*s, fill=’blue’, width=2.0)
else:
canvas.create_line(w, h+i*s, w+9%s, h+i*s, fill=’blue’)
for i in range(10):
if 1 % 3 == 0:
canvas.create_line(w+i*s, h, w+i*s, h+9*s, fill=’blue’, width=2.0)
else:
canvas.create_line(w+i*s, h, w+i*s, h+9*s, fill=’blue’)
f1, £2 = "courier 24", "courier 12"
cl, c2, c3 = "blue", "red", "black"
for k in range(9):

for i in range(9):

if ban[k][i] > O:

canvas.create_text (w+(i+0.5)*s, h+(k+0.5)*s, text=str(banl[k][i]),
font=f1, fill=cl)

elif ans[k][i] > O:

canvas.create_text (w+(i+0.5)*s, h+(k+0.5)*s, text=str(ans[k][i]),
font=f1, fill=c2)

else:

set_cand(k, i)

ss = 7’
ssl = ?
ss2 = 7?

for cnt, n in enumerate(cand[k] [i]):
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if cnt ==

ssl = ss
ss =7’
elif cnt ==
ss2 = ss
ss = 7

ss += str(n)
if ssli:
canvas.create_text (w+(i+0.5)*s, h+(k+0.25)*s, text=ssi,
font=f2, fill=c3)
if ss2:
canvas.create_text (w+(i+0.5)*s, h+(k+0.5)*s, text=ss2,
font=f2, fill=c3)
if ssl1 and ss2 and ss:
canvas.create_text (w+(i+0.5)*s, h+(k+0.75)*s, text=ss,
font=f2, fill=c3)
elif ssl and ss:
canvas.create_text (w+(i+0.5)*s, h+(k+0.75)*s, text=ss,
font=f2, fill=c3)
else:
canvas.create_text (w+(i+0.5)*s, h+(k+0.5)*s, text=ss,
font=f2, fill=c3)
def buttonPress(event):

X = event.x

y = event.y

K = 9;

s = board_size / (K+2);

w = h = (board_size - s * 9) / 2;
i=int((x - w) / s)

k = int((y - h) / s)

if i >> 0 and 1 < 9 and k >= 0 and k < 9:
set_cand(k, i)
ss = 7’
for n in cand[k] [i]:

ss += str(n)

result = sd.askinteger ("BUEAJI", ss)
if (val.get() == 0):

ban[k] [i] = result

ans[k] [i] = result
else:

ans[k] [i] = result
ShowBan ()
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def save_ban():
global path_name
filename = fd.asksaveasfilename(initialdir=path_name)
if filename:
path_name = os.path.dirname(filename)
f = open(filename, "w"
for x in ban:
ss = ""
for n in x:
ss += str(n)+" "
ss += "\n"
f.write(ss)
for x in ams:
ss = ""
for n in x:
ss += str(n)+" "
ss += "\n"
f.write(ss)
f.close()
def open_ban():
global path_name, ban, ans
ban = [[0]*9]*9
ans = [[0]*9]%9
filename = fd.askopenfilename(initialdir=path_name)
if filename:
path_name = os.path.dirname(filename)
f = open(filename, "r")
for cnt in range(18):
line = f.readline()
s = line.split()
if cnt < 9:
nlist = []
for i in range(9):
n = int(s[i])
nlist += [n]
ban[cnt] = nlist
else:
nlist = []
for i in range(9):
n = int(s[i])
nlist += [n]

ans[cnt-9] = nlist
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cnt += 1
f.close()
ShowBan ()

root = Tk()
val = IntVar()
val.set (0)

canvas = Canvas(root, width=board_size, height=board_size)
canvas.pack()

menu_ROOT = Menu(root)

root.configure (menu=menu_ROOT)

menu_FILE = Menu(menu_RO0T)
menu_ROOT.add_cascade(label="FILE", menu=menu_FILE)
menu_FILE.add_command(label=’SaveAs’, command=save_ban)

menu_FILE.add_command(label=’0Open’, command=open_ban)

menu_SAMPLE = Menu(menu_ROOT)
menu_ROOT.add_cascade(label="SAMPLE", menu=menu_SAMPLE)
menu_SAMPLE.add_command (label=’Samplel’, command=fun_samplel)
menu_SAMPLE.add_command (label=’Sample2’, command=fun_sample2)
menu_SAMPLE. add_command (label=’Sample3’, command=fun_sample3)

canvas.bind ("<ButtonPress-1>", buttonPress)

r0 = Radiobutton(root, text ’ban[][]’, variable
r0.pack()

r1 = Radiobutton(root, text

val, value

’ans([][]’, variable = val, value

rl.pack()

root.mainloop()

L I,
F47U. (File] A=a2—® [Open] ¥ 7 A=a—%2Vvrd5L
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import win32print

import win32con
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import win32gui

import win32ui
70T T LDEIHICEEET, AZa—IT

menu_FILE.add_separator()

menu_FILE.add_command(label=’Print’, command=print_ban)
ZEMU X9, B print_ban() %

def print_ban():
K=29
int (20000 / (K+2))
h = int((20000 - s * 9) / 2)
PRINTER_NAME = win32print.GetDefaultPrinter ()
hprinter = win32print.OpenPrinter (PRINTER_NAME)

S

w

devmode = win32print.GetPrinter(hprinter, 9) ["pDevMode"]
if devmode == None:

devmode = win32print.GetPrinter (hprinter, 8) ["pDevMode"]
devmode .PaperSize = win32con.DMPAPER_A4
devmode.Fields |= win32con.DM_PAPERSIZE
devmode.Orientation = win32con.DMORIENT_PORTRAIT # #ff
devmode.Fields |= win32con.DM_ORIENTATION
hdc = win32gui.CreateDC("WINSPOOL", PRINTER_NAME, devmode)
dc = win32ui.CreateDCFromHandle (hdc)
dc.SetMapMode (win32con.MM_HIMETRIC)
dc.StartDoc("FIJill KF a X > k")
dc.StartPage()
pen = win32ui.CreatePen(0, 5, 0x666666)
pen2 = win32ui.CreatePen(0, 30, 0x666666)

dc.SelectObject (pen)
MM = 100

for i in range(10):
if i % 3 == 0:
dc.SelectObject (pen2)
dc.MoveTo((w, -(h+i*s)))
dc.LineTo((w+9*s, —(h+ix*s)))
dc.SelectObject (pen)
else:
dc.MoveTo((w, -(h+i*s)))
dc.LineTo((w+9*s, —(ht+ix*s)))
for i in range(10):
if 1 % 3 == 0:
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dc.SelectObject(pen2)
dc.MoveTo ((w+i*s, -h))
dc.LineTo ((w+i*s, —-(h+9%*s)))
dc.SelectObject (pen)

else:
dc.MoveTo ((w+i*s, -h))
dc.LineTo ((w+i*s, —-(h+9%*s)))

PIXELS_PER_INCH = 1440 # 1 1 VFEDOVY 7 L)L

INCH_PER_POINT = 72 # 1 1 Y FHDRA >~ MK

SCALE_FACTOR = int(PIXELS_PER_INCH / INCH_PER_POINT) # LI bIEHEET 20 &
RET 2HENL N

fontdict = {
"height": SCALE_FACTOR * 60, # 10 K- > b
"name": u"MS IV UM, # "MS AT w " FEDT VI
"charset": win32con.SHIFTJIS_CHARSET, # ¥ 7 b JIS XFt& v b
}
font = win32ui.CreateFont(fontdict) # CFont v A X v A%{ER
fontdict2 = {
"height": SCALE_FACTOR * 40, # 10 K1 b
"name": u"MS IT Y ", # "MS IV VI FEDT AV MY
"charset": win32con.SHIFTJIS_CHARSET, # > 7 b JIS XFE& vy b
}
font2 = win32ui.CreateFont (fontdict2) # CFont 1 VA X Vv A%{ER
fontdict3 = {
"height": SCALE_FACTOR * 20, # 10 A1 ¥ b
'hm@:WNSj?vﬁ%#ﬁMSjyv7"%®7ij%
"charset": win32con.SHIFTJIS_CHARSET, # ¥ 7 N JIS XF+t v b
}
font3 = win32ui.CreateFont (fontdict3) # CFont - v A XV A%{ER
# 74V MRy bNTEHEE5ETEY PINTETA VY FEELTANEZDTHRFL L L,
oldfont = dc.SelectObject(font)

# 7AVPEREY MTRLESETEY PINTETA Y P ZRELTINDEDTHREL LS,
oldfont = dc.SelectObject(font)

# f¥iH: http://msdn.microsoft.com/ja-jp/library/cc428775.aspx
for k in range(9):
for i in range(9):
if ban[k][i] > O:
dc.SelectObject(font)
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dc.TextOut (int (w+(i+0.25)*s) ,-int (h+(k+0.25)*s), str(ans[k] [i]))

elif ans([k][i] > O:

dc.SelectObject (font2)
dc.TextOut (int (w+(i+0.25)*s) ,-int (h+(k+0.25)*s), str(ans([k][i]))

dc.SelectObject (font3)

for k in range(9):

for i in range(9):

if ans[k][i] ==

set_cand(k, i)

J

ss = 7’
ssl =
ss2 = 7’

for cnt, n in enumerate(candl[k] [i]):

if cnt == 3:

ssl = ss
ss =7’
elif cnt ==
ss2 = ss
ss = 7

ss += str(n)
if ssi:

dc.TextOut (int (w+(i+0.5)*s), -int(h+(k+0.25)%*s), ssl)
if ss2:

dc.TextOut (int (w+(i+0.5)*s), -int(h+(k+0.5)*s), ss2)
if ss1 and ss2 and ss:

dc.TextOut (int (w+(i+0.5)*s), -int (h+(k+0.75)*s), ss)
elif ssl and ss:

dc.TextOut (int (w+(i+0.5)*s), -int(h+(k+0.75)*s), ss)
else:

dc.TextOut (int (w+(i+0.5)*s), -int(h+(k+0.5)*s), ss)

# 7x Y MEIGIZET
dc.SelectObject (oldfont)

dc.EndPage ()
dc.EndDoc ()

dc.DeleteDC()

CEBELET., TR I LDORMKIF

from tkinter import *

import tkinter.simpledialog as sd

import copy

import tkinter.filedialog as fd
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import sys, os.path
import win32print
import win32con
import win32gui

import win32ui

board_size = 500

ban = []

ans = []

cand =[[set(),set(),set(),set(),set(),set(),set(),set(),set()],
[set(),set(),set(),set(),set(),set(),set(),set(),set],
[set(),set(),set(),set(),set(),set(),set(),set(),setO],
[set(),set(),set(),set(),set(),set(),set(),set(),set()],
[set(),set(),set(),set(),set(),set(),set(),set(),set],
[set(),set(),set(),set(),set(),set(),set(),set(),setO],
[set(),set(),set(),set(),set(),set(),set(),set(),setO],
[set(),set(),set(),set(),set(),set(),set(),set(),set()],
[set(),set(),set(),set(),set(),set(),set(),set(),set()]]

path_name =

file_name = ""

def set_cand(k, i):
global cand
numYoko = set()
for j in range(9):
if ans[k][j] > O:
numYoko.add (ans [k] [j])
numTate = set()
for j in range(9):
if ans[j][i] > O:
numTate.add(ans[j] [i])
numBlock = set()
ii i//3
kk = k//3
for r in range(3%kk, 3x(kk+1)):
for ¢ in range(3*ii, 3*(ii+1)):
if ans[r][c] > 0:
numBlock.add (ans [r] [c])
cand[k] [i] .clear()

for n in range(1l, 10):
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cand[k] [i] .add (n)
cand[k] [i] = cand[k][i] - (numYoko | numTate | numBlock)

def fun_samplel():
global ban
ban = [
(0,1,0,0,0,0,9,0,3],
(0,9,0,0,0,7,0,0,0],
(0,0,0,0,0,0,0,7,11,
[6,0,9,0,0,0,0,0,0],
(0,0,7,6,0,0,0,0,0],
(2,0,0,8,0,5,0,0,0],
[0,0,4,0,0,8,0,0,0],
(o,3,0,0,2,0,0,0,0],
(0,0,8,5,3,0,0,9,4]]
global ans
ans = copy.deepcopy(ban)
ShowBan ()
def fun_sample2():
global ban
ban = [
[0,0,0,0,0,6,2,0,1],
(0,0,0,0,4,0,3,7,0],
[0,0,3,0,9,2,0,0,6],
[4,0,5,0,0,0,0,6,0],
(0,0,0,0,7,0,0,0,0],
(0,2,0,0,0,0,4,0,5],
[9,0,0,4,5,0,1,0,0],
[0,5,4,0,2,0,0,0,0],
(7,0,1,9,0,0,0,0,0]]
global ans
ans = copy.deepcopy(ban)
ShowBan ()
def fun_sample3():
global ban
ban = [
[(0,0,0,0,0,0,0,0,0],
(0,0,0,0,0,0,0,0,0],
(0,0,0,0,0,0,0,0,0],
(0,0,0,0,0,0,0,0,0],
(0,0,0,0,0,0,0,0,0],
(0,0,0,0,0,0,0,0,01,
(0,0,0,0,0,0,0,0,0],
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def

(0,0,0,0,0,0,0,0,0],
(0,0,0,0,0,0,0,0,0]]
global ans
ans = copy.deepcopy(ban)
ShowBan ()

ShowBan() :
canvas.create_rectangle(0, 0, board_size, board_size, fill=’white’)
K=29
s = board_size / (K+2)
w = h = (board_size - s * 9) / 2
for i in range(10):
if i % 3 == 0:
canvas.create_line(w, h+i*s, w+9%s, h+i*s, fill=’blue’, width=2.0)
else:
canvas.create_line(w, h+i*s, w+9*s, h+i*s, fill=’blue’)
for i in range(10):
if i % 3 == 0:
canvas.create_line(w+i*s, h, w+i*s, h+9xs, fill=’blue’, width=2.0)
else:
canvas.create_line(w+i*s, h, w+i*s, h+9*s, fill=’blue’)
f1, £f2 = "courier 24", "courier 12"
cl, c2, c3 = "blue", "red", "black"
for k in range(9):
for i in range(9):
if ban[k][i] > 0:
canvas.create_text (w+(i+0.5)*s, h+(k+0.5)*s, text=str(banl[k][i]),
font=f1, fill=c1)
elif ans[k][i] > O:
canvas.create_text (w+(i+0.5)*s, h+(k+0.5)*s, text=str(ans[k][i]),
font=f1, fill=c2)
else:
set_cand(k, i)

ss = 7’
ssl =’
ss2 = 7’

for cnt, n in enumerate(cand[k] [i]):

if cnt == 3:
ssl = ss
ss =)

elif cnt ==
ss2 = ss
ss = )
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ss += str(n)

if ssi:

canvas.

if ss2:

canvas

if ssl1 and

canvas

create_text (w+(i+0.5)*s, h+(k+0.25)*s, text=ssl,
font=f2, fill=c3)

.create_text (w+(i+0.5)*s, h+(k+0.5)*s, text=ss2,

font=f2, fill=c3)

ss2 and ss:

.create_text (w+(i+0.5)*s, h+(k+0.75)*s, text=ss,

font=£f2, fill=c3)

elif ssl1 and ss:

canvas.

else:

canvas.

def buttonPress(event):

X

y
K
s

=

i
k

event.x
event.y
9;

board_size / (K+2);

create_text(w+(i+0.5)*s, h+(k+0.75)*s, text=ss,

font=£f2, £ill=c3)

create_text (w+(i+0.5)*s, h+(k+0.5)*s, text=ss,

font=£f2, fill=c3)

h = (board_size - s *x 9) / 2;

int((x - w) / s)
int((y - h) / s)

if 1 >> 0 and 1 < 9 and k >= 0 and k < 9:

set_cand(k, i)

ss = 7

for n in cand[k] [i]:

ss += str(n)

result = sd.askinteger ("BUEASI", ss)
if (val.get() == 0):
ban[k] [i] = result

ans[k] [i] = result

else:
ans [k] [i]
ShowBan ()

def save_ban():

global path_name

result

filename = fd.asksaveasfilename(initialdir=path_name)

if filename:

path_name = os.path.dirname(filename)
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f = open(filename, "w")
for x in ban:
ss = ""
for n in x:
ss += str(n)+" "
ss += "\n"
f.write(ss)
for x in amns:
ss = ""
for n in x:
ss += str(n)+" "
ss += "\n"
f.write(ss)
f.close()
def open_ban():
global path_name, ban, ans
ban = [[0]*9]%*9
ans = [[0]*9]%9
filename = fd.askopenfilename(initialdir=path_name)
if filename:
path_name = os.path.dirname(filename)
f = open(filename, "r")
for cnt in range(18):
line = f.readline()
s = line.split()
if cnt < 9:
nlist = []
for i in range(9):
n = int(s[i])
nlist += [n]
ban[cnt] = nlist
else:
nlist = []
for i in range(9):
n = int(s[i])
nlist += [n]
ans[cnt-9] = nlist
cnt += 1
f.close()
ShowBan ()

def print_ban():
K=29
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int (20000 / (K+2))

h = int((20000 - s * 9) / 2)

PRINTER_NAME = win32print.GetDefaultPrinter ()
hprinter = win32print.OpenPrinter (PRINTER_NAME)

S

w

devmode = win32print.GetPrinter (hprinter, 9) ["pDevMode"]
if devmode == None:

devmode = win32print.GetPrinter (hprinter, 8) ["pDevMode"]
devmode .PaperSize = win32con.DMPAPER_A4
devmode.Fields |= win32con.DM_PAPERSIZE
devmode.Orientation = win32con.DMORIENT_PORTRAIT # #ff
devmode.Fields |= win32con.DM_ORIENTATION
hdc = win32gui.CreateDC("WINSPOOL", PRINTER_NAME, devmode)
dc = win32ui.CreateDCFromHandle (hdc)
dc.SetMapMode (win32con.MM_HIMETRIC)
dc.StartDoc("FIfil KF 2 A > k™)
dc.StartPage()
pen = win32ui.CreatePen(0, 5, 0x666666)
pen2 = win32ui.CreatePen(0, 30, 0x666666)

dc.SelectObject (pen)
MM = 100

for i in range(10):
if i % 3 == 0:
dc.SelectObject (pen2)
dc.MoveTo((w, -(h+i*s)))
dc.LineTo((w+9*s, —(h+i*s)))
dc.SelectObject (pen)
else:
dc.MoveTo((w, -(h+i*s)))
dc.LineTo((w+9*s, —(h+i*s)))
for i in range(10):
if i % 3 == 0:
dc.SelectObject (pen2)
dc.MoveTo((w+i*s, -h))
dc.LineTo ((w+i*s, —-(h+9%*s)))
dc.SelectObject (pen)
else:
dc.MoveTo ((w+i*s, -h))
dc.LineTo ((w+i*s, -(h+9%*s)))

PIXELS_PER_INCH = 1440 # 1 1 VFEHDEY 7 v ILE
INCH_PER_POINT = 72 # 1 1 VFEDORA Vv ¢
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SCALE_FACTOR = int(PIXELS_PER_INCH / INCH_PER_POINT) # HIbIFHEHET 20 &
BETAEGENRL WV

fontdict = {
"height": SCALE_FACTOR * 60, # 10 /K- > b
"name": u"MS IV UM, # "MS TV I FEDT VMY
"charset": win32con.SHIFTJIS_CHARSET, # ¥ 7 b JIS XFtv b
¥
font = win32ui.CreateFont(fontdict) # CFont A v ARV A %&IER
fontdict2 = {
"height": SCALE_FACTOR * 40, # 10 K- b
"name": u"MS Iy M, # "MS TV HEDT v M
"charset": win32con.SHIFTJIS_CHARSET, # ¥ 7 b JIS XF+t v b
}
font2 = win32ui.CreateFont(fontdict2) # CFont 1 VARV A%AERK
fontdict3 = {
"height": SCALE_FACTOR * 20, # 10 H-1 Vb
"name": u"MS Iy ", # "MS IV VI FEDT AV MY
"charset": win32con.SHIFTJIS_CHARSET, # ¥ 7 h JIS XFt v k
}
font3 = win32ui.CreateFont(fontdict3) # CFont 1 VA XV A%AERK
# 74V Ry NTBHBLEETEY MNEINTHETIAVIERLTSNBDTHEL L L,
oldfont = dc.SelectObject(font)

# 74V Y FNTEHLESETEY FEINTHETA VM EZBELULTSNEDTHREFL LS,
oldfont = dc.SelectObject(font)

# f¥H: http://msdn.microsoft.com/ja-jp/library/cc428775.aspx
for k in range(9):
for i in range(9):
if ban[k][i] > O:
dc.SelectObject(font)
dc.TextOut (int (w+(i+0.25)*s) ,—-int (h+(k+0.25)*s), str(ans[k][i]))

elif ans[k][i] > O:
dc.SelectObject (font2)
dc.TextOut (int (w+(i+0.25)*s) ,-int (h+(k+0.25)*s), str(ans([k][i]))
dc.SelectObject (font3)
for k in range(9):
for i in range(9):
if ans[k][i] ==
set_cand(k, 1)
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ss
ssl = 7’
ss2 = 7
for cnt, n in enumerate(cand[k] [i]):

if cnt == 3:

ssl = ss
ss =7’
elif cnt ==
ss2 = ss
ss = 7

ss += str(n)
if ssli:
dc.TextOut (int (w+(i+0.5)*s), -int(h+(k+0.25)*s), ssl1)
if ss2:
dc.TextOut (int (w+(i+0.5)*s), —-int(h+(k+0.5)*s), ss2)
if ssl and ss2 and ss:
dc.TextOut (int (w+(i+0.5)*s), -int(h+(k+0.75)*s), ss)
elif ssl and ss:
dc.TextOut (int (w+(i+0.5)*s), -int(h+(k+0.75)%*s), ss)
else:
dc.TextOut (int (w+(i+0.5)*s), -int(h+(k+0.5)*s), ss)
# 74V MNEILIZRT
dc.SelectObject (oldfont)

dc.EndPage ()
dc.EndDoc ()
dc.DeleteDC()

root = Tk()
val = IntVar()
val.set (0)

canvas = Canvas(root, width=board_size, height=board_size)
canvas.pack()

menu_ROOT = Menu(root)

root.configure (menu=menu_ROOT)

menu_FILE = Menu(menu_RO0T)
menu_ROOT.add_cascade(label="FILE", menu=menu_FILE)
menu_FILE.add_command(label=’SaveAs’, command=save_ban)
menu_FILE.add_command(label=’0Open’, command=open_ban)
menu_FILE.add_separator()

menu_FILE.add_command(label=’Print’, command=print_ban)
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menu_SAMPLE = Menu(menu_ROOT)
menu_ROOT.add_cascade(label="SAMPLE", menu=menu_SAMPLE)
menu_SAMPLE. add_command (label=’Samplel’, command=fun_samplel)
menu_SAMPLE.add_command (label=’Sample2’, command=fun_sample2)
menu_SAMPLE.add_command (label=’Sample3’, command=fun_sample3)

canvas.bind("<ButtonPress-1>", buttonPress)

r0 = Radiobutton(root, text
r0.pack()
rl = Radiobutton(root, text
rl.pack()

’ban[][]’, variable = val, value = 0)

’ans[][]’, variable val, value 1)

root.mainloop()

LY,

RIS, MATEHEALE TRLICEED 1E] OFA7O0/ I 0T avEa—4IC8M%

BHNEBLIICLET,

buttonl = Button(root, text=’ ®JLIZfEHHAS 118’ , command=buttonl_clicked)
buttonl.pack(side=’left’)

& B buttonl_clicked()

def buttoni_clicked():
for k in range(9):
for i in range(9):
if ans[k][i] > 0: continue
set_cand(k, i)
if len(cand[k][i]) == 1:
ans [k] [i] = cand[k] [i].pop()
ShowBan ()

ZEINUXT, E470, I[SAMPLE] A=a—® [Samplel] ¥ 7 A=a—%2Vw o35
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#F ok — [ b4
FILE SAMPLE

845 845 z2as
256 | =24 cae
= m e 2 = .
&34 9 235 | 123 | 1a5 —~ 245 | zas5 | az2s5
s & a 6a 65 6a &
834 | za5 | 235 | 223 | 456 | 234 | zas T, 1
= e S a =R 5E=) =]
123 123 | 123 [12=2 [ azs
() sas S 147 Z5%
a7 a 8 asg 7
134 123 | 123 | 123 | soz
45 ) () 149
s ao ass | 458 =
1a9 134 | 134
a 13 o667
o 8 - = o -
159 | 256 196 123 123 [ 256
4 | 127 8
7 7 7 se7 | 56 7
159 149 1ae | 156 |15 | 856
3 | xss 2
F T =1 Ta & 7
1ze
17 | 267 | 8 5 = 16 S 3 4

= ban[ll
i ans00

Lt 1E |

e F9, TeViZE/MA 1E ORX V2 7)w T80

#F otk — O b4
FILE SAMPLE

845 845 2as
zs56 | za zae
= . e 9 = =
834 ) 235 | 123 | 145 —~ 245 | za5 | @25
s S a 6o &a 6o 5
834 | 825 | 235 | 923 | 456 [ 2342 | 2as = 1
= & & a 89 =] &8
1z3 123 | 123 | 123 | 825
() 1= 9 147 a5 7
a7z a g asg 7
813 123 | 123 [ 123 | so=
85 ) () 1a9
s ag asg | ass8 s
136
> i | 13 8 197 L] S 136 | 967
159 | 256 196 123 | 123 | 256
4 | 197 8
7 7 7 567 | 56 7
iso 14ao 1ae | 156 | 815 | @56
3 | z=s =
7 ¥ o 78 & 7

17 | 267 = 5 3 s | T8 S £

= banll
T ans00

LI E |

EhDETS,
RIS, @B TEHEALEZ 170y -5 - fTICi&EA 1 E] OFE= a4y >3l avEa—
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FICEmEENIMrE DB EDICLET,

button2 = Button(root, text=’ 7R 7 -] -{Ti1Z{EMiA 11, command=button2_clicked)
button2.pack(side=’left’)

& B button2_clicked()

def button2_clicked():
for k in range(9):
for i in range(9):
if ans[k][i] > O: continue
# [TOF v
set_cand(k, i)
S = cand[k] [i].copyO)
for n in S:
flag = False
for j in range(9):
if j == i: continue
if ans[k][j] > 0: continue;
set_cand(k, j)
if n in cand[k][j]:

flag = True
break
if not flag:
ans[k][i] = n
## HlOF v

set_cand(k, i)
S = cand[k] [i].copy O
for n in S:
flag = False
for j in range(9):
if j == k: continue
if ans[j][i] > O: continue;
set_cand(j, i)
if n in cand[j]1[i]:
flag = True
break
if not flag:
ans[k][i] = n
## JHYIDF v
set_cand(k, i)
S = cand[k] [i].copy ()
for n in S:
flag = False
kk = k // 3
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ShowBan ()

ZBMU £9, EiT7L, [SAMPLE]

ii=1i//3
for r in range(3xkk, 3*(kk+1)):
for ¢ in range(3*ii, 3*(ii+1)):
if r == k and c == 1i:

if ans[r][c] > O:

set_cand(r, c)

if n in cand[r] [c]:

break

if not flag:

ans[k][i] = n

flag = True

continue

continue

AZa—0 [Sample2] ¥ T RA=a—%2) vy 735

F otk — O >
FILE SAMPLE
=94 535 E949
Bs = go7 - B3 (&) > = i
125 | 216 | a==
P = = 815 A 815 =3 7 s9
215 Bi‘l =3 815 S 2 25 | sas ()
137 512 813 =Z37
A s 5] = 213 4 g297 “ i
813 | 136 123 134 123 | as=
o6 29
& 5o S8 589 5o 3
813 826 | 213 | 813 | =213 813
& = 7 [ & =) | o 5
> 236 | 226 £ S 237 1 223 SiS
136 813 | e26 g3
236 5 pal - -2 - = 223 =
iF 236 1 9 236 | =23 2se& %;f Sjs

= ban[ll
" ans00

eiLicEms 1 E | Tous - - iFicEmstE |

LD ET, [Tay s -5l - AFIEEN LI ORX VR IV v I2T5E
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F otk — — >
FILE SAMPLE
Eoa 835 soa
85 - &9 = 83 () -2 = 1
2 8;6 goe6 | 815 A 815 =3 7 s9
g15 Bizl =3 815 g o2 85 sas o
=213 51z 813 =237
¥ | = L5 2 s13 5 897 ) et
813 | 136 1z3 123 | so=z
& aa | 2% | ses E <1 22 5o 3
213 813 | 813 | 813 213
& = 7/ 5 & = 4 = 5
\ 236 - P} = 237 1 23 237
136 813 | e=e 293
=236 5 pal - -2 - = 223 =
“F 236 1 9 236 | =23 256 823 £
= banll
= ans0O0
L s E | Tows -5 iFicEmstE |
L EY,

fEj B2 REIE 2 D 2 DK 1 TR £ 5,
menu_SAMPLE.add_command (label=’Sample4’, command=fun_sample4)
& B fun_sample4 ()

def fun_sampled4():

global ban

ban = [
(0,0,9,0,6,0,0,4,0],
[0,4,0,0,9,0,5,0,3],
(1,0,0,0,0,0,9,0,0],
[9,0,0,0,3,8,0,6,5],
(0,0,0,0,0,0,0,0,0],
[7,6,0,5,1,0,0,0,9],
[0,0,4,0,0,0,0,0,1],
(2,0,3,0,5,0,0,9,0],
(0,1,0,0,8,0,6,0,0]1]

global ans

ans = copy.deepcopy(ban)

ShowBan ()

ZEMUET, £47L, [SAMPLE] A=a2—0® [Sampled] ¥ 7 RA=a—%27)vr55&
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#F ok = O
FILE SAMPLE

235 123 123 8512
=) © 4

835 827
78 78 57 7
826 | 81z &1z
86 vl o =m | B =
7 7 7
235 | 256 | 234 =234 826
1 247 G 827
7a Ta Ta 57 Fi

G 2 12 247 =3 s i ) 1D

7

a3a [a23 |81z [24as]| ___ [226 123123 | a=a

5 5 7o 72 | a7s | 7a 7

= o az 5 1 24 823 az3 S
E25 zZ36 236 | 823 [ =235

s 7 4 7o G To 7 Ta 1

2 27 =3 1:6 5 1:6 247 S Z4a7
=Z34a zZ34 =235

= 1 57 e 8 e () - za7

" ban[[
T ans[0
L s E | Tows -5 iFicEmstE |

L xd, [7ay s -5l - AT L] ORZVEMERZ )y 2558

&tk — =
FILE SAMPLE

K. 7 9 1 o 5 =2 4 8
8 4 © 2 2 7 LS 1 e
1 = 2 8 gl 2 2 7 o
= 2 1 o 3 8 al © 5
1 = = = 2 o 1 8 7
o o 8 L5 1 4 3 s 3
o 53 41 e 4 2 8 5 1
L 8 2 o L2 1 s = 4
L] 1 Vi 4 S = © e =
= banlll
—~ ans00
L icEmAE | Tows -5 iFIcEm s E

ER0ES, TuTILOLMEKIE

from tkinter import *
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import tkinter.simpledialog as sd
import copy

import tkinter.filedialog as fd
import sys, os.path

import win32print

import win32con

import win32gui

import win32ui

board_size = 500

ban = []

ans = []

cand =[[set(),set(),set(),set(),set(),set(),set(),set(),set()],
[set(),set(),set(),set(),set(),set(),set(),set(),set],
[set(),set(),set(),set(),set(),set(),set(),set(),setO],
[set(),set(),set(),set(),set(),set(),set(),set(),setO],
[set(),set(),set(),set(),set(),set(),set(),set(),set()],
[set(),set(),set(),set(),set(),set(),set(),set(),setQ],
[set(),set(),set(),set(),set(),set(),set(),set(),setO],
[set(),set(),set(),set(),set(),set(),set(),set(),set()],
[set(),set(),set(),set(),set(),set(),set(),set(),set()]]

path_name = ""

file_name = ""

def set_cand(k, 1i):
global cand
numYoko = set()
for j in range(9):
if ans[k][j]l > O:
numYoko.add (ans[k] [j]1)
numTate = set()
for j in range(9):
if ans[j][i]l > O:
numTate.add(ans[j] [i])
numBlock = set()
ii = i//3
kk = k//3
for r in range(3%kk, 3*(kk+1)):
for ¢ in range(3x*ii, 3*(ii+1)):

if ans[r][c] > O:
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numBlock.add(ans[r] [c])
cand [k] [i] .clear()
for n in range(1l, 10):
cand[k] [i] .add(n)
cand[k] [i] = cand[k][i] - (numYoko | numTate | numBlock)

def fun_samplel():
global ban
ban = [
(0,1,0,0,0,0,9,0,3],
(0,9,0,0,0,7,0,0,0],
(0,0,0,0,0,0,0,7,11,
[6,0,9,0,0,0,0,0,0],
(0,0,7,6,0,0,0,0,0],
(2,0,0,8,0,5,0,0,0],
[0,0,4,0,0,8,0,0,0],
(o,3,0,0,2,0,0,0,0],
[0,0,8,5,3,0,0,9,4]1]
global ans
ans = copy.deepcopy(ban)
ShowBan ()
def fun_sample2():
global ban
ban = [
[0,0,0,0,0,6,2,0,1],
(0,0,0,0,4,0,3,7,0],
(0,0,3,0,9,2,0,0,6],
[4,0,5,0,0,0,0,6,0],
(0,0,0,0,7,0,0,0,0],
(0,2,0,0,0,0,4,0,5],
[9,0,0,4,5,0,1,0,0],
[0,5,4,0,2,0,0,0,0],
(7,0,1,9,0,0,0,0,0]]
global ans
ans = copy.deepcopy(ban)
ShowBan ()
def fun_sample3():
global ban
ban = [
(0,0,0,0,0,0,0,0,0],
(0,0,0,0,0,0,0,0,0],
(0,0,0,0,0,0,0,0,01,
(0,0,0,0,0,0,0,0,0],
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def

def

ans

fun_

(0,0,0,0,0,0,0,0,0],
(0,0,0,0,0,0,0,0,0],
(0,0,0,0,0,0,0,0,0],
(0,0,0,0,0,0,0,0,0],
[0,0,0,0,0,0,0,0,0]]
global ans

= copy.deepcopy (ban)
ShowBan ()

sampled () :

global ban

ban

ans

=[

(0,0,9,0,6,0,0,4,0],
[0,4,0,0,9,0,5,0,3],
(1,0,0,0,0,0,9,0,0],
[9,0,0,0,3,8,0,6,5],
(0,0,0,0,0,0,0,0,0],
(7,6,0,5,1,0,0,0,9],
(0,0,4,0,0,0,0,0,1],
(2,0,3,0,5,0,0,9,0],
(0,1,0,0,8,0,6,0,0]]
global ans

= copy.deepcopy (ban)
ShowBan ()

ShowBan() :

canvas.create_rectangle(0, 0, board_size, board_size, fill=’white’)

for

f1,
cl,

for

9

board_size / (K+2)
h = (board_size -
i in range(10):

if 1 % 3 == 0:

canvas.create_

else:

canvas.create_

i in range(10):
if i % 3 ==0:

canvas.create_

else:

canvas.create_

f2 = "courier 24",
c2, c3 = "blue", "
k in range(9):

for i in range(9):

s *x9) /2

line(w, h+ix*s,

line(w, h+ix*s,

line(w+i*s, h,
line(w+i*s, h,

"courier 12"

red", "black"
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w+9*s, h+i*s, fill=’blue’, width=2.0)

w+9%*s, h+ixs, fill=’blue’)

w+ixs, h+9*s, fill=’blue’, width=2.0)

wtikxs, h+9*s, fill=’blue’)



if banl[k] [i] > O:
canvas.create_text (w+(i+0.5)*s, h+(k+0.5)*s, text=str(ban[k][i]),
font=f1, fill=c1l)
elif ans[k][i] > O:
canvas.create_text (w+(i+0.5)*s, h+(k+0.5)*s, text=str(ans([k][i]),
font=f1, fill=c2)
else:

set_cand(k, i)

ss = 7’
ssl = 7’
ss2 = 7?

for cnt, n in enumerate(cand[k] [i]):
if cnt == 3:
ssl = ss
ss =7’
elif cnt == 6:
ss2 = ss
ss = 7’
ss += str(n)
if ssi:
canvas.create_text (w+(i+0.5)*s, h+(k+0.25)*s, text=ssi,
font=f2, fill=c3)
if ss2:
canvas.create_text (w+(i+0.5)*s, h+(k+0.5)*s, text=ss2,
font=f2, fill=c3)
if ssl and ss2 and ss:
canvas.create_text (w+(i+0.5)*s, h+(k+0.75)*s, text=ss,
font=f2, fill=c3)
elif ssl and ss:
canvas.create_text (w+(i+0.5)*s, h+(k+0.75)*s, text=ss,
font=f2, fill=c3)
else:
canvas.create_text (w+(i+0.5)*s, h+(k+0.5)*s, text=ss,
font=f2, fill=c3)
def buttonPress(event):
X = event.x
y = event.y
K = 9;
s = board_size / (K+2);
w = h = (board_size - s * 9) / 2;
i=int((x - w) / s)
k = int((y - h) / s)
if i > > 0 and 1 < 9 and k >= 0 and k < 9:
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set_cand(k, i)
ss = 7’
for n in cand[k][i]:

ss += str(n)

result = sd.askinteger ("EU{HEAJI", ss)
if (val.get() == 0):
ban[k] [i] = result

ans[k] [i] = result
else:

ans[k] [i] = result
ShowBan ()

def save_ban():
global path_name
filename = fd.asksaveasfilename(initialdir=path_name)
if filename:
path_name = os.path.dirname(filename)
f = open(filename, "w")
for x in ban:
ss = ""
for n in x:
ss += str(n)+" "
ss += "\n"
f.write(ss)
for x in ans:
ss = ""
for n in x:
ss += str(n)+" "
ss += "\n"
f.write(ss)
f.close()
def open_ban():
global path_name, ban, ans
ban = [[0]*9]*9
ans = [[0]*9]%9
filename = fd.askopenfilename(initialdir=path_name)
if filename:
path_name = os.path.dirname(filename)
f = open(filename, "r"
for cnt in range(18):
line = f.readline()

s = line.split()
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if cnt < 9:
nlist = []
for i in range(9):
n = int(s[i])
nlist += [n]
ban[cnt] = nlist
else:
nlist = []
for i in range(9):
n = int(s[i])
nlist += [n]
ans[cnt-9] = nlist
cnt += 1
f.close()
ShowBan ()

def print_ban():
K=09
int (20000 / (K+2))
h = int((20000 - s * 9) / 2)
PRINTER_NAME = win32print.GetDefaultPrinter ()
hprinter = win32print.OpenPrinter (PRINTER_NAME)
devmode = win32print.GetPrinter (hprinter, 9) ["pDevMode"]

S

w

if devmode == None:

devmode = win32print.GetPrinter (hprinter, 8) ["pDevMode"]
devmode.PaperSize = win32con.DMPAPER_A4
devmode.Fields |= win32con.DM_PAPERSIZE
devmode.Orientation = win32con.DMORIENT_PORTRAIT # ift
devmode.Fields |= win32con.DM_ORIENTATION
hdc = win32gui.CreateDC("WINSPOOL", PRINTER_NAME, devmode)
dc = win32ui.CreateDCFromHandle (hdc)
dc.SetMapMode (win32con.MM_HIMETRIC)
dc.StartDoc("HIFI RF a2 A > k")
dc.StartPage()
pen = win32ui.CreatePen(0, 5, 0x666666)
pen2 = win32ui.CreatePen(0, 30, 0x666666)

dc.Select0Object (pen)
MM = 100

for i in range(10):

if 1 % 3 == 0:
dc.SelectObject (pen2)
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dc.MoveTo((w, —(h+ixs)))
dc.LineTo((w+9*s, —(h+i*s)))
dc.SelectObject (pen)

else:
dc.MoveTo((w, —(h+ix*s)))
dc.LineTo ((w+9*s, —-(h+i*s)))

for i in range(10):

if i % 3 == 0:
dc.SelectObject(pen2)
dc.MoveTo ((w+i*s, -h))
dc.LineTo((w+i*s, -(h+9%s)))
dc.SelectObject (pen)

else:
dc.MoveTo ((w+i*s, -h))
dc.LineTo((w+i*xs, -(h+9%*s)))

PIXELS_PER_INCH = 1440 # 1 1 Y FEHO VY 7 I

INCH_PER_POINT = 72 # 1 1 VY FHDKRA » M

SCALE_FACTOR = int (PIXELS_PER_INCH / INCH_PER_POINT) # bLOEHOIFHEET 20 &
fRET 25601 % 0

fontdict = {
"height": SCALE_FACTOR * 60, # 10 N R
"name": u"MS I UM, # "MS TV FEDT 4V M
"charset": win32con.SHIFTJIS_CHARSET, # ¥ 7 b JIS XF+kv |k
}
font = win32ui.CreateFont (fontdict) # CFont 1 > A XV A%{ER
fontdict2 = {
"height": SCALE_FACTOR * 40, # 10 AN
"name": u"MS I w UM, # "MS IVv I FEDTx VM
"charset": win32con.SHIFTJIS_CHARSET, # ¥ 7 b JIS XF+& v b
}
font2 = win32ui.CreateFont (fontdict2) # CFont 1 v AX >V A%&ERK
fontdict3 = {
"height": SCALE_FACTOR * 20, # 10 A1 Vb
"name": u"MS IV UM, # "MS TV " FEDT VMY
"charset": win32con.SHIFTJIS_CHARSET, # ¥ 7 b JIS XFtv b
¥
font3 = win32ui.CreateFont (fontdict3) # CFont 1 V' AX V AZ{ERK

# 74V Y NTELELSETEY FENTHET AV I EELTSNEDTHREL LS,
oldfont = dc.SelectObject(font)
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# f¥H: http://msdn.microsoft.com/ja-jp/library/cc428775.aspx

for k in range(9):

for i in range

(9):

if ban[k][i] > O:
dc.SelectObject(font)
dc.TextOut (int (w+(i+0.25) *s) ,—-int (h+(k+0.25)*s), str(ans[k][i]))

elif ans[k][i] > O:
dc.SelectObject(font2)
dc.TextOut (int (w+(i+0.25)*s) ,—-int (h+(k+0.25)*s), str(ans[k][i]))
dc.SelectObject (font3)

for k in range(9):

for i in range

(9):

if ans[k][i] ==
set_cand(k, i)

ss =’
ssl =

ss2 =

)

)

1)

for cnt, n in enumerate(candl[k] [i]):

if

cnt == 3:
ssl = ss

ss =7’

elif cnt ==

Ss

ss2 = ss
ss = 7’

+= str(n)

if ssi:

dc

.TextOut (int (w+(i+0.5)*s), -int(h+(k+0.25)*s), ssl1)

if ss2:

dc
if ssi1
dc

.TextOut (int (w+(i+0.5)*s), —-int(h+(k+0.5)*s), ss2)
and ss2 and ss:
.TextOut (int (w+(i+0.5)*s), -int(h+(k+0.75)*s), ss)

elif ssl1 and ss:

dc
else:
dc

.TextOut (int (w+(i+0.5)*s), —-int(h+(k+0.75)*s), ss)

.TextOut (int (w+(i+0.5)*s), -int(h+(k+0.5)*s), ss)

# 74V PEITICREY
dc.SelectObject (oldfont)

dc.EndPage ()
dc.EndDoc ()
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dc.DeleteDC()

def buttoni_clicked():
for k in range(9):
for i in range(9):
if ans[k][i] > O: continue
set_cand(k, i)
if len(cand[k][i]) == 1:
ans [k] [i] = cand[k] [i].pop()
ShowBan ()

def button2_clicked():
for k in range(9):
for i in range(9):
if ans[k][i] > 0: continue
# [TOF v
set_cand(k, i)
S = cand[k] [i].copy )
for n in S:
flag = False
for j in range(9):
if j == 1i: continue
if ans[k][j] > 0: continue;
set_cand(k, j)
if n in cand[k][j]:

flag = True
break
if not flag:
ans[k] [i] = n
## SDF v s

set_cand(k, i)
S = cand[k] [i].copy O
for n in S:
flag = False
for j in range(9):
if j == k: continue
if ans[jI1[i] > 0: continue;
set_cand(j, i)
if n in cand[j1[i]:
flag = True
break
if not flag:
ans[k] [i] = n
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# TRy IDF v
set_cand(k, i)
S = cand[k] [i].copy (O

for n in S:

flag = False
kk =k // 3
ii=1//3

for r in range(3*kk, 3*(kk+1)):
for ¢ in range(3*ii, 3*(ii+1)):
if r == k and ¢ == i: continue
if ans[r][c] > 0: continue
set_cand(r, c)

if n in cand[r][c]:

flag = True
break
if not flag:
ans[k][i] = n
ShowBan ()
root = Tk()
val = IntVar()
val.set(0)

canvas = Canvas(root, width=board_size, height=board_size)
canvas.pack()

menu_ROOT = Menu(root)

root.configure (menu=menu_ROOT)

menu_FILE = Menu(menu_RO0T)
menu_ROOT.add_cascade(label="FILE", menu=menu_FILE)
menu_FILE.add_command(label=’SaveAs’, command=save_ban)
menu_FILE.add_command(label=’0Open’, command=open_ban)
menu_FILE.add_separator()

menu_FILE.add_command(label=’Print’, command=print_ban)

menu_SAMPLE = Menu(menu_ROOT)
menu_ROOT.add_cascade(label="SAMPLE", menu=menu_SAMPLE)
menu_SAMPLE.add_command (label=’Samplel’, command=fun_samplel)
menu_SAMPLE. add_command (label=’Sample2’, command=fun_sample2)
menu_SAMPLE.add_command (label=’Sample3’, command=fun_sample3)
menu_SAMPLE.add_command (label=’Sample4’, command=fun_sample4)

canvas.bind("<ButtonPress-1>", buttonPress)
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rO0 = Radiobutton(root, text = ’ban[][]’, variable = val, value = 0)
r0.pack()
r1l = Radiobutton(root, text = ’ans[][]’, variable = val, value = 1)

rl.pack()

buttonl = Button(root, text=’ IV IZ{&EfiAY 1 /°, command=buttonl_clicked)
buttonl.pack(side=’left’)

button? = Button(root, text=’ 71w 7 - -fFIZ{54AS 1’ , command=button2_clicked)
button2.pack(side=’left’)

root.mainloop()

<9,

EEVCA VY —3y bMEFREE, BAICELT. B2OBHRNRONMVET, RIFBDTENS
DIEFETOTSIVILTWLTLEEIW, BBEEIVE2—YICELEZ2DEEAVWTY, A
N CH+4+ TELLTOVZLIEEBARFNATOSSIVILTVETH, TNoL2EAEFE-T
b, TNOHLETTERBITAVEE,HYET, ROBBIZZDOL D LBEBED 1 DT, FAD C++
DOFAT S LPMEST-BETY,

89 SUDOKU version 1.0 by Osamu NAKAMURA (Kochi University) 2011/12/3 - o x
File Sample Example Theory AdvancedTheory book
INPUT DATA o O ¥ewing (n sat)
l:l O 229 HEE (nsst) O Simple Golors (n set)
=T 5 T3 O naked pair O ¥¥-wing
4 3 7 5 | 56| "6 8 9 1 BANINPUT | 0 paniclts O Remote Pare
ANS INPUT () hidden pair () Multi Golors (n set)
28 1173|615 |4 — —
(1365 | Simple Doectallll]
s 5611 (419 (181317 (2 | T e i
> 3 3 5 EUEEED SpecialE Only SpecialH Only
1 3 4 4 4 6 5 SpecialB Only S—
79 8 8 9179 Spec&‘;}f_rjzjﬂ(ﬂ}
2 2 2 2 2 SpecialC [NE X¥-wing/X1Z-wi
56 28 1 4614 |4 3 STANDARD 27 e e WRYZ-wing
79| 8 ]789 9179 ONLY l?):]"?'ijfjh_f‘;glden :
3 4 26 26 5 1 8 _ tiple/hidden St ety e
d
79 79 = SpecialG [P0
8 % 15 6 3 7 1 42 9 SRR SpecialC Only T:?E‘:Eéffﬂ;a"iz N
3
)
Speciala [NE SpecialD [ SpecialG Only
2 2 2 2 RS/ DT ag;fgggs?
5 |45 |4 4 Hlnaked SEE
9 9 pair/naked Fieh
= 212 i RSB £ 055 614410
9o %215 13]7|
8 8 5 SpecialD Only
Speciald Only
BACKTRACKING 1B et
BACKTRACKING  (0ne Solution) RIS )

LML, Ry I MSy XU Ta@EREEEICRITED,
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B SUDOKU version 1.0 by Osamu NAKAMURA (Kochi University] 2011/12/3 _ o0 x
Fie Sample Example Theory AdvancedTheory  book
INPUT DATA ® = O Howire (n set)
O 229 HEE (nsst) O Simple Golors (n set)
@i O Xi=ning
4 3 7 5 2 6 8 9 1 BANINPUT | 0 ignelts O Remote Pairs
2 8 9 1 7 3 6 5 4 ANS INPUT O hidden pair O Multi Calors {n set)
GLEAR HINT SpecialE [EN55 5
G a il FhaciolH/
- et ulti_Colors
Reset SpecialBl (W h
CLTHEER %
SpecialE Only | Speciall Only
1191813412765 e
Specialf T=3{a
T
IC TNE] wing —wi
5/76(8(1/19(4 /213 sronro || RS | i e
ALY /J hidden
hidd ;
o hiion AL el R
Special [X70)
SpecialC Only o S
8 2 5 6 3 7 1 4 9 SIMPLE ONLY mote Pairs —
Speciald INEl | | speciaib [ SpecialG Only
'gl“"/tl W0F | | B
#JInaked X-wing/Sword
pair/naked B
9 6 4 2 8 1 5 3 7 il RAEEFRef 1059 BB 10
SpecialA Only Sl Ol
BAGKTRAGKING PSS (i
SIS mares B

N ETOEATY,

BELBER Ny I hSvxU)) 2700530 0LTC AvE1—FIC8MEEIEDR LD
LET,

9. B SimplePlay() %

def SimplePlay():
global ans, cand
FLAG = False
for k in range(9):
for i in range(9):
if ans[k][i] > O:
continue
set_cand(k, i)
if len(cand[k] [i]) ==
ans[k] [i] = cand[k] [i].pop(O)
FLAG = True
return FLAG

CEHL. BB buttonl_clicked() %

def buttonil_clicked():
SimplePlay()
ShowBan ()

CEBIEL XY, RiZ, B StandardPlay() %

def StandardPlay():
global ans, cand
FLAG = False

104



for k in range(9):
for i in range(9):
if ans[k][i] > 0: continue
# fTOF v o
set_cand(k, i)
S = cand[k] [i].copyO)
for n in S:
flag = False
for j in range(9):
if j == i: continue
if ans[k][j] > 0: continue;
set_cand(k, j)
if n in cand[k][j]:

flag = True
break
if not flag:
ans[k][i] = n
FLAG = True
## FlOF v

set_cand(k, i)
S = cand[k] [i].copyO)
for n in S:
flag = False
for j in range(9):
if j == k: continue
if ans[jI[i] > 0: continue;
set_cand(j, i)

if n in cand[j1[il:

flag = True
break
if not flag:
ans[k][i] = n
FLAG = True

#W 7w o0F v
set_cand(k, i)
S = cand[k] [i].copy ()

for n in S:

flag = False
kk =k // 3
ii=1i// 3

for r in range(3%kk, 3*(kk+1)):
for c in range(3*ii, 3%(ii+1)):

if r == k and ¢ == i: continue
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if ans[r][c] > 0: continue
set_cand(r, c¢)
if n in cand[r] [c]:
flag = True
break
if not flag:
ans[k][i] = n
FLAG = True
return FLAG

CEFZ L. BB button2_clicked() %

def button2_clicked():
StandardPlay ()
ShowBan ()

CEIELEY, ZOBETHS ETHBENE 9, #7212, B completeP(), losingP() %

def completeP():
for k in range(9):
for i in range(9):
if ans[k][i] == 0: return False
for k in range(9):
for n in range(1, 10):
flag = False
for i in range(9):
if ans([k][i] == n:
flag = True
break
if not flag:
return False
for i in range(9):
for n in range(1l, 10):
flag = False
for k in range(9):
if ans[k][i] == n:
flag = True
break
if not flag:
return False
for kk in range(3):
for ii in range(3):
for n in range(1, 10):
flag = False
for k in range(3xkk, 3*(kk+1)):
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for i in range(3*ii, 3%(ii+1)):
if ans([k][i] == n:
flag = True
break
if not flag:
return False

return True

def losingP():
global cand
for k in range(9):
for i in range(9):
if ans[k][i] ==
set_cand(k, i)
if len(cand[k][i]) == O:
return True
for k in range(9):
P = [0]*10
for i in range(9):
Plans[k] [i]] = P[ans([k][i]] + 1
for n in range(1, 10):
if P[n] > 1:
return True
for i in range(9):
P = [0]*10
for k in range(9):
Plans[k] [i]] = Plans[k][i]] + 1
for n in range(1l, 10):
if P[n] > 1:
return True
for kk in range(3):
for ii in range(3):
P = [0]*10
for k in range(3*kk, 3*(kk+1)):
for i in range(3*ii, 3*(ii+1)):
Plans[k] [i]] = Plans[k][i]] + 1
for n in range(1, 10):
if P[n] > 1:
return True

return False

CEELXY, ZhoDBZE > T, B solver() &

global ans, cand
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if losingP():
return False
if completeP():
return True
flag = False
for k in range(9):
for i in range(9):
if ans[k] [i] == 0:
kk = k
ii =1
flag = True
break
if flag:
break
set_cand(kk, ii)
S = cand[kk] [ii].copy ()
for n in S:
ans[kk] [ii] = n
if solver():
return True
ans[kk] [ii] = 0

return False
CEHELET, LT, "X VEBMUET,

button3 = Button(root, text=’ & LIEZ’, command=button3_clicked)
button3.pack(side=’left’)

1212, B button3_clicked() %

def button3_clicked():
global ans, cand
solver ()
ShowBan ()

CEBLET, 2070 I LRMRNBT —DHB I LEFRIZILTVET, LOMENRIT S Z
EEMENPDTAHAEL £ D,

menu_SAMPLE.add_command (label=’Sample5’, command=fun_sample5)

& B fun_sample5() %

def fun_sample5():
global ban
ban = [
(o,3,7,0,0,0,0,0,11,
[2,8,0,0,0,0,0,5,0],
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[0,0,0,4,9,8,0,0,2],
[o,0,0,3,0,0,0,6,5],
(0,0,0,0,1,0,0,0,0],
(3,4,0,0,0,5,0,0,0],
[s,0,0,6,3,7,0,0,0],
(o,1,0,0,0,0,0,8,6],
[9,0,0,0,0,0,5,3,01]

global ans

ans = copy.deepcopy(ban)

ShowBan ()

CEHELET, ETL, [SAMPLE] A=a2—® [Samples] ¥ 7 AXA=a—%22)v2r35L

#F otk — O b4
FILE SAMPLE

ase = 7 25 | zs56 | 28 824 o4 1
146 346 o34
-2 = = 17 &7 136 —" H -
156 Se 156 il 9 8 367 7 -2
81z ! 1z4a
17 @27 5 = = H29 | e () 5
256 | 256 | aez oza | 234 | o244 | a7
S&7 1
=] 2o 7 S T2 7 ==
1ize | e=22 | 226 127 | 129
3 4 2o 7 £ = 2o £ ==
83 25 | zas (o) =3 7 124 124 =4
457 1 224 925 | 245 | 924 gig 8 o
= 267 | 246 | 812 | 824 | 124 N =3 47

= banlll
=~ ans00
eiLicEmsE | Tows -5 FioEmsE | BusvEs |

L Ed, THE LRl ORX 22y rd5L

109



# w = 5
al 3 oy 5 = o L3 L2 8 &
= 8 2 1 i = o -5 pal
S L5 1 4 5 8 3 i =
1 = 8 3 pal - o o 5
L B o 8 1 L 4 2 =
b 4 2 o © L3 S 1 8
8 = = © 3 . 1 gl =
7 1 = 2 = al = 8 ©
= o 4 = 8 1 B =3 7

&~ ban[l
e
L 8 | T0s P S E | s |

LD F9, INT, KBEE22D EIVEARMETHMIT L LI E L,

HEDUEEICTBE LI LEL &S5, BE RegularPlay() %

def RegularPlay():
while True:
while True:
F = SimplePlay()

if not F:
break
F = StandardPlay()
if not F:
break

LREHFL. B solver() &

def solver():
global n_solve, ans, cand
RegularPlay ()
if losingP():
return False
if completeP():
return True
flag = False
for k in range(9):

for i in range(9):
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if ans[k] [i] ==
kk = k
ii = 1
flag = True
break
if flag:
break
set_cand(kk, ii)
S = cand[kk] [1i].copyO)
tempAns = copy.deepcopy(ans)
for n in S:
ans[kk] [ii] = n
if solver():
return True
ans = copy.deepcopy (tempAns)
ans[kk] [ii] = 0

return False

CEELET, FETT5L
#F otk =

FILE SAMPLE

O
X

0

(S| =l |

O[O N] b

DIWIF[NINIO[&]O
N|O|IN[_IFIOIdIW O
RION[OO| WO IFIN
NI OIFIONd[00|W
WIN|O[N[_|OIFH IO 0
OIFRF O[OWIO[N|dN
FINTQION W00

DO _[WOIN

SN oW

= ban[ld
¢ ansO0
ellicEmsE | Tous-5u-iFicEmaE | Busus= |

DESLMHETH, MHEIZETTELLIITRDE L,
Jason Rosenhouse, Laura Taalman 3 [Taking Sudoku Scriously : The Math Behind the
Worlds Most Popular Pencil Puzzle] (Z#> TWAMED 1 2% T 05 I VI ULTAEL &S,
Samplel ORET, TEAFELUEHER] OREZ V2 gbigiT L,
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& otk — ] =
FILE SAMPLE

7 1 256 24 8465 =4 S 26485 =3
cas 9 = 25 1i 3 16485 —~ 26435 26485 826 =
— 825 225 933 48596 933 .26485 = . i
& [ == | o | o 2% o
= o= = = Lao 12 a 15284 15284 a 22
> i | 1 8 =7 = 367 =X S&7
oS 236 £ 197 | 197 8 22? 15263 236
oo = ce 1i9 > Ltao 1?586 8;5 8?6

277 8 L= = o 27 2 4

= ban[O
¢ ans0O0
— yellow
wiLicEmsaE | Toss-su-iFioEmsE | AsLEs | meotisies | teans |

FTUNRITERA, 22T, FEREBO 7Oy ZIZIEHT S &

F o — O >
FILE SAMPLE
7 1 256 24 8465 = | S 26485 =3
cas 9 2 25 13 3 16485 -3 .26485 26485 82 =
— 825 225 933 48596 933 26485 = i
AN s Ed b
= oe - P tao 12 a 15284 15284 = 22
- £ 1 8 o7 5 367 36 | o967
o5 236 Y § 127 | 197 S éi? 15263 236
o = — e 1:9 > fao 1?586 825 836
27 8 5 3 o 27 O 4

€ ban0ll
" ans[10
= yrellow
wicEmstE | Toss-Fu-iTicEmsE | BasLEs | me ot | Teans |

DX, D {9,6 DRNAZOHV X, TNOHDRIMIIELLRNI T, L5005
DIFFTTY, THELT DL, 3OAMDLIVIAEH{5,6 DHD 5L DRV DIDIZMHZ W
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DT, 6LMEELET, Zhd ITWINS] OEAITT, ZhzE a3 70 TAEL &I,
ZZ T, ITWINS| OFEZ 70507957012,

buttond4 = Button(root, text=’TWINS’, command=buttond_clicked)
buttond.pack(side=’left’)

ZEMU. BB buttond_clicked() %

def button4_clicked():
global ans, cand
# 170 TWINS
for k in range(9):
for i in range(9):
if ans[k][i] > 0: continue
set_cand(k, i)
if len(cand[k] [i]) == 2:
for j in range(i+1, 9):
if ans[k][j]>0: continue
set_cand(k, j)
if cand[k] [i] == cand[k] [j]:
for p in range(9):
if p == 1 or p == j: continue
if ans[k][p]>0: continue
set_cand(k, p)
C = cand[k] [p] - cand[k][i]
if len(C) == 1:
ans [k] [p] = C.popO)
# 50D TWINS
for i in range(9):
for k in range(9):
if ans[k][i]>0: continue
set_cand(k, i)
if len(cand[k][i]) == 2:
for j in range(k+1l, 9):
if ans[j]1[1]1>0: continue
set_cand(j, i)
if cand[k] [i] == cand[j][i]:
for p in range(9):
if p == k or p == j: continue
if ans[p] [i]>0: continue
set_cand(p, i)
C = cand[p]l [i] - cand[k] [i]
if len(C) == 1:
ans[p] [i] = C.pop(O)
# 70y 270D TWINS
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for kk in range(3):
for ii in range(3):
for k in range(3xkk, 3*(kk+1)):
for i in range(3*ii, 3*(ii+1)):
if ans[k][i] > 0: continue
set_cand(k, i)
if len(cand[k][i]) == 2:
for p in range(3*kk, 3*(kk+1)):
for q in range(3+*ii, 3*(ii+1)):
if p<k or p ==k and q<=i: continue
if ans[p][q] > 0: continue
set_cand(p, q)
if cand[k] [i] == cand[p] [q]:
for r in range(3xkk, 3*(kk+1)):
for s in range(3*ii, 3*(ii+1)):
if (r==k and s==i)or(r==p and s==q):
continue
if ans[r][s] > 0: continue
set_cand(r, s)
C = cand[r][s] - cand[k][i]
if len(C) == 1:
ans[r] [s] = C.pop(O)
ShowBan ()

CREFLET, EFLU, Samplel 2F R L., [wVIZBEMA1ME] & Ty 2 - 47 - Uik
L{E] OARZ Y ZfaE L,
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#F otk — (]
FILE SAMPLE
sas 2as
7 1 256 24 e 2.4 9 = =3
235 | 1z=3 | 1as 245 | zas5 | 825
ks 2 s a =) ; &s =) &
825 | 235 | 923 | 456 | 2923 | zas
24s & S a 89 a &8 7 1
123 | _ 123 | 123 | 123 | 825
© 3 2 a7 52 a 287 | ass 7
124 | 124 | 124 | so=
= s 7 © L2 =] 58 =¥=) s
-2 i | 1 8 o7 5 367 = Se7
256 ] 123 | 123 | 256
=11 = Fal 197 | 197 8 e et =
149 156 | 815 | 856
os =3 se - -2 149 . = =
1 2 8 5 = o 27 9 4
= ban[l
T ans[0
tilicEmsE | Toes-5u-iFicmmsaE | Busums | s
LU, ITWINS] ORER V27 )y T 5HL
& otk e O
FILE SAMPLE
s4as 2as
7 1 25 =4 e =4 9 = =3
12= | 145 245 | zas5 | 825
ks = s a &es X =) &es &
825 923 | ase | 923 | 2as
843 & === a 589 a =) 7 1
12= 123 | 12= | 123 | 825
© = = az 5 a TH e 7
124 | 124 | 124 | so=
= 2l - o 13 =] ss sa s
> | 1 8 o7 L] 367 36 967
] 12= | 123 | 256
o5 257 Fa 197 | 197 8 e e =
=19 =3 [ 1:9 > 149 Bis 815 | 857
1 27 8 5 = o 27 55 4
= ban[l
" ans[O0
wiLicEmEs @ | Tows-Fu- FioEmsamE | Bssoms | nins

&b, 5 —E [TWINS] ORR V%22 Vvrd5E
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#F ok = O
FILE SAMPLE
7 1 ) 24 sac | =24 9 824 =3
123 | 1a5 245 | zas5 | az2s5
Ze = B a 6a o 65 6a &
923 | 456 | 923 | 245
24 ez2e6 | 23 2 . 2 o 7 1
123 | _ 123 | 123 [12=2 [ azs
© 2 9 o R a 287 | ass 7
1z4 | 1z4a | 124 | soz
3 2 X S |1aes =1 sa sa =
-2 i | 1 8 97 5 367 3e o677
_ 123 123 [ 256
os | 257 Fal 127 | 197 = e = =
o5 =3 ) 1:9 -2 149 BiS 815 | 857
1 27 8 5 = S 27 O 4
= banll
= ans00
ilicEmsE | Tows-5u-iFicmmsaE | Musums | twins |

ERVET, ZOREERS L, EEMOT Oy 7T TWINS # {8,4} ¥ {2,3} £ =2H 35D
T, 9D TDOEIVIZEMH {8,2,63 DOH 8L 6 BHIRI N6 IZFEE L £I2, ZD &S RikAl%
TOT I LTEDIEDALL IVWTT D, TEJELUER] #7201,
i E TSIV T LT BERDH D T,

ij_o

$ 95—, Jason Rosenhouse, Laura Taalman 3 [Taking Sudoku Scriously : The Math Behind
the Worlds Most Popular Pencil Puzzle] {Z#i> TWAf#EE2 70533027 LTAFEL LD, ©

DIFEDPEN S ZOADE D (ZFHEHOME) ZF\NE T,

menu_SAMPLE.add_command (label=’Sample6’, command=fun_sample6)

ZEMU. BIZL fun_sample6() %

def fun_sample6():

global ban

ban = [
[(0,0,0,0,9,0,0,0,0],
(0,0,0,0,0,7,0,0,17,
(0,0,0,0,4,0,5,7,0],
[8,0,0,5,0,0,1,4,0],
(0,2,7,0,0,0,3,9,0],
(0,3,4,0,0,2,0,0,8],
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[0’679,0,53010’0101 3
(2,0,0,6,0,0,0,0,0],
[0,0,0,0,1,0,0,0,01]

CEHLET, FITL, Sample6 2FRE L, TRV 1ME] & [Tay 2 -5 - 4712mH
L) 2MEP2D) w2358

F ot — O >
FILE SAMPLE
346 | 214 s=4a
= - g13 | 13 G o) i =236 =4
924 645 | 835 a3 e i 824 36 1
@3 a1 2 813 21 “ L= 7 o3
8 =3 © 5 s = 1 al =
= e 7 4 8 1 = =3 &)
1 = 4 9 &) = i = 8
za7 “ o 8=y = Sa za 1 za7
-2 1§5 15 o 3 =4 =4 = 9§5
245 S=4 345
347 g3s | 827 1 soa4 236
7 S 7o
" ban[
 ans00
= yrellow
wicEmstE | Toss-Fu-iTicEmsE | BasLEs | me ot | Teans |

ED FT, HOAOXBLELD [ZD0F] Y ETT, ZOHOMDEILDERDS 8 ZHIRTE
3. ZORMET
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F ke — [ >
FILE SAMPLE
z46 | 214 224
= - g13 | 13 L = = z236 =4
924 Za4s | 835 =3 -2 7 824 =e 1
o3 21 2 213 i § e 5 7 =3
1 =3 o 5 4 % ] 1 4 =
= 2 7 yal 8 1 3 O o
1 3 vl O S = o = 8
a7 o S = b by 5 Sa za 1 a7
-2 + 3 = 15 o =3 =4 @4 8 93 =
Zas =4 zas
347 835 | a=27 1 894 236
7 e 7o
" ban0O
¢ ans00
= yellow
wiLicEmsaE | Toss-su-iFioEmsE | AsLEs | meotisies | teans |

DEEDENLVE=HIZEHUET, £9. $ 31712 ITWINS] {9,3} Xd v %9, Eobhphd
FHAN, ZOFOMEHDESL ShHR3 T, B 77Tl ZOFOMEZITIZ3HRASB I LAy
N ET, HoT, MAMDELSMIIVADET, fEoT, H1FILEIFITBWT, EEaD
TIVLAMZIE 3 IEAD FHA, EoT. ZHDFDMDEL2S 3E2HIBRTEET, KoT, H
9FD—FLEDEAN4A LHEEL T, ZOFEANE X-WINGS] OFEAIE EDbNTWET, ZDHk
HZEZ7a753I070THELED, LHL, ZOKRNEERDKACTZ2DICIE. SFETHE-
7OV S LEKBICEBSTZ2HENHYET, LOBET. 'TWINS] 27 v o LR &5
3TDO4FEBEHDEIDIER {8,1,3} O3 5HIRTEHLDICBIETANETY, B set_cand()
EZFDEIRZEEEBLTVWAVDT, RAICEE set_cand() THERMELEY LS, %I
EFHOEZITEBIEL., EEEICEIE set_cand() %> T, [TWINS] TOEEAEZIEELT
IEWtEtEtA, B TELSEETIE. EBFTRELAZEESDELRVK D ICHODEFRA2$h> T,
BRAEEDTVWETH, OB TOVSLEEDEZICE, KBUNOHTER 7OV L%5B WD
CEFEFFE->TWBDT, ZOEDBARBLAHEENIRCEIVET, TOLDBREEET B0
HKEOHLWNATHPAYVRAALET, ZOLIBRRBRBREBATWIIE. 7OV/5IVITESRLD
2 £9,

BH#L set_hint() & change_cand(k, i) %

def set_hint():
for k in range(9):
for i in range(9):
if ans[k][i] > 0: continue
set_cand(k, i)

def change_cand(k, i):

118



# ans[k][i] = n & L772HD cand OZAL
for p in range(9):

if ans[p][i] > 0: continue

cand[p] [i] = cand[p]l[i] - {ans[k][il}
for p in range(9):
if ans[k][p] > O: continue
cand[k] [p] = cand[k][p] - {ans[k][il}
k // 3
i// 3
for p in range(3*kk, 3*(kk+1)):

for q in range(3%ii, 3x(ii+1)):

kk

ii

if ans[p][q] > 0: continue
cand[p]l [q] = cand[p] [q] - {ans[k][i]l}

EEHL. B fun_samplel() 75 fun_sample6() F TIT

def fun_samplel():

global ban

ban = [
(0,1,0,0,0,0,9,0,31,
[o,9,0,0,0,7,0,0,0],
(0,0,0,0,0,0,0,7,1],
(6,0,9,0,0,0,0,0,0],
(0,0,7,6,0,0,0,0,0],
[2,0,0,8,0,5,0,0,0],
[0,0,4,0,0,8,0,0,0],
(0,3,0,0,2,0,0,0,0],
[0,0,8,5,3,0,0,9,4]1]

global ans

ans = copy.deepcopy(ban)

global cand

set_hint ()

ShowBan ()

def fun_sample6():

global ban

ban = [
(0,0,0,0,9,0,0,0,0],
(0,0,0,0,0,7,0,0,11,
(0,0,0,0,4,0,5,7,0],
[8,0,0,5,0,0,1,4,0],
(0,2,7,0,0,0,3,9,01,
(0,3,4,0,0,2,0,0,8],
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[0,6,9,0,5,0,0,0,0],
[2,0,0,6,0,0,0,0,0],
(0,0,0,0,1,0,0,0,0]]
global ans
ans = copy.deepcopy(ban)
global cand
set_hint ()
ShowBan ()

DEHIZ

global cand
set_hint ()

ZEMU. FNLAFEOREED S, Bl set_cand () 2T XTHIFRL £9°, B buttonPress(event) %

def buttonPress(event):
X = event.x
y = event.y
K = 9;
board_size / (K+2);
w = h = (board_size - s * 9) / 2;
i=int((x - w) / 8)
k = int((y - h) / s)
if i > > 0 and 1 < 9 and k >= 0 and k < 9:
## set_cand(k, i)

ss = 7’

S

for n in cand[k] [i]:

ss += str(n)
result = sd.askinteger ("#U{HEASI", ss)
if (val.get() == 0):

ban[k] [1] = result

ans[k] [i] = result
else:

ans[k] [i] = result
change_cand(k, i)
ShowBan ()

CHEIEL. BA%X open_ban() %

def open_ban():

global path_name, ban, ans
[[0]*9]1%9
[[0]1%9]%9

filename = fd.askopenfilename(initialdir=path_name)

ban

ans

if filename:
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path_name = os.path.dirname(filename)
f = open(filename, "r")
for cnt in range(18):
line = f.readline()
s = line.split()
if cnt < 9:
nlist = []
for i in range(9):
n = int(s[i])
nlist += [n]
ban[cnt] = nlist
else:
nlist = []
for i in range(9):
n = int(s[i])
nlist += [n]
ans[cnt-9] = nlist
cnt += 1
f.close()
global cand
set_hint ()
ShowBan ()

CEIEL. BA%  print_ban() 253 set_cand() ZHIFRL. BAEL SimplePlay() %

def SimplePlay():
global ans, cand
FLAG = False
for k in range(9):
for i in range(9):
if ans[k][i] > O:
continue
## set_cand(k, i)
if len(cand[k][i]) == 1:
ans [k] [i] = cand[k] [i].pop()
change_cand(k, i)
FLAG = True
return FLAG

CEIEL, B StandardPlay() %

def StandardPlay():
global ans, cand
FLAG = False

for k in range(9):
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##

##

##

##

##

for i in range(9):
if ans[k][i] > 0: continue
## [TOF =y 7
set_cand(k, i)
S = cand[k] [i].copy O
for n in S:
flag = False
for j in range(9):
if j == i: continue
if ans[k][j] > 0: continue;
set_cand(k, j)
if n in cand[k][j]:
flag = True
break
if not flag:
ans[k][i] = n
change_cand(k, i)
FLAG = True
## | DF v o
set_cand(k, i)
S = cand[k] [i].copy O
for n in S:
flag = False
for j in range(9):
if j == k: continue
if ans[jI[i] > 0: continue;
set_cand(j, i)
if n in cand[j1[il:
flag = True
break
if not flag:
ans[k][i] = n
change_cand(k, i)
FLAG = True
# THYIDF Ty
set_cand(k, i)
S = cand[k] [i] .copy ()

for n in S:

flag = False
kk =k // 3
ii =1 // 3

for r in range(3xkk, 3%(kk+1)):

for ¢ in range(3*ii, 3*(ii+1)):
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if r == k and ¢ == i: continue
if ans[r][c] > 0: continue
#it set_cand(r, c)
if n in cand[r] [c]:
flag = True
break
if not flag:
ans[k][i] = n
change_cand(k, i)
FLAG = True
return FLAG

CIEIEL., BEEX losingP() %

def losingP():
global cand
for k in range(9):
for i in range(9):
if ans[k][i] ==
## set_cand(k, i)
if len(cand[k] [i]) == O:
return True
for k in range(9):
P = [0]*10
for i in range(9):
Plans[k][i]] = Plans[k][i]] + 1
for n in range(1l, 10):
if P[n] > 1:
return True
for i in range(9):
P = [0]*10
for k in range(9):
Plans[k][i]] = Plans[k][i]] + 1
for n in range(1l, 10):
if P[n] > 1:
return True
for kk in range(3):
for ii in range(3):
P = [0]*10
for k in range(3*kk, 3*(kk+1)):
for i in range(3*ii, 3*(ii+1)):
Plans[k] [i]] = Plans[k][i]] + 1
for n in range(1, 10):
if P[n] > 1:
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return True

return False

CEIEL. B solver() &

def solver():
global ans, cand
RegularPlay ()
if losingP():
return False
if completeP():
return True
flag = False
for k in range(9):
for i in range(9):
if ans[k][i] ==
kk = k
ii =1
flag = True
break
if flag:
break
tempAns = copy.deepcopy(ans)
tempCand = copy.deepcopy(cand)
set_cand(kk, ii)
S = cand[kk] [ii].copy()
for n in S:
tempCand2 = copy.deepcopy(cand)
ans[kk] [ii] = n
change_cand(kk, ii)
if solver():
return True
ans = copy.deepcopy (tempAns)
cand = copy.deepcopy (tempCand?2)
ans [kk] [ii] = 0

return False

CHBIE L. BIEX buttond_clicked() %

def buttond_clicked():
global ans, cand
# 170 TWINS
for k in range(9):
for i in range(9):

if ans[k][i] > 0: continue
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## set_cand(k, i)
if len(cand[k] [i]) == 2:
for j in range(i+1l, 9):
if ans[k][j]>0: continue
## set_cand(k, j)
if cand[k] [i] == cand[k] [j]:
for p in range(9):
if p == 1i or p == j: continue
if ans[k] [p]>0: continue
#i#t set_cand(k, p)
cand [k] [p] = cand[k] [p] - cand[k] [i]
if len(cand[k] [p]) == 1:
ans [k] [p] = cand[k] [p].popO
change_cand(k, p)
# %0 TWINS
for i in range(9):
for k in range(9):
if ans[k][i]>0: continue
#it set_cand(k, i)
if len(cand[k] [1]) == 2:
for j in range(k+1, 9):
if ans[j][i]>0: continue
## set_cand(j, i)
if cand[k] [i] == cand[j][i]:
for p in range(9):
if p == k or p == j: continue
if ans[p] [i]1>0: continue
## set_cand(p, i)
cand[p] [i] = cand[p] [i] - cand[k] [i]
if len(cand[p] [i]) == 1:
ans[p] [i] = cand[p] [i].pop(O)
change_cand(p, i)
# 70y 270 TWINS
for kk in range(3):
for ii in range(3):
for k in range(3%kk, 3*(kk+1)):
for i in range(3*ii, 3*(ii+1)):
if ans[k][i] > 0: continue
# set_cand(k, i)
if len(cand[k][i]) == 2:
for p in range(3*kk, 3*(kk+1)):
for q in range(3*ii, 3*(ii+1)):

if p<k or p ==k and q<=i: continue
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if ans[p][q] > 0: continue
## set_cand(p, q)
if cand[k] [i] == cand[p] [q]:
for r in range(3*kk, 3*(kk+1)):
for s in range(3*ii, 3*(ii+1)):
if (r==k and s==i)or(r==p and s==q):
continue
if ans[r][s] > 0: continue
## set_cand(r, s)
cand[r] [s] = cand[r][s] - cand[k] [i]
if len(cand[r][s]) ==
ans[r] [s] = cand[r][s].pop()
change_cand(r, s)
ShowBan ()

CEEIEL £9, ®RIZ

button5 = Button(root, text=’X-WINGS’, command=button5_clicked)
buttonb.pack(side=’left’)

ZEIU. B buttons_clicked() %

def buttonb5_clicked():
global ans, cand
# {70 X-WINGS
for n in range(1,10):
for k in range(9):
index = []
for i in range(9):
if ans[k] [i] > O: continue;
if n in cand[k][i]:
index.append (i)
if len(index) ==
for j in range(k+1l, 9):
index2 = []
for p in range(9):
if ans[j][p] > O: continue
if n in cand[j][p]:
index2.append(p)
if len(index2) == 2:
if index[0]==index2[0] and index[1]==index2[1]:
for q in range(9):
if g==k or g==j: continue
if ans[q] [index[0]] > O0: continue
cand[q] [index[0]] = cand[q] [index[0]] - {n}
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if len(cand[q] [index[0]]) == 1:
ans[q] [index[0]] = cand[q] [index[0]].pop()
change_cand(q, index[0])
for q in range(9):
if g==k or g==j: continue
if ans[q] [index[1]] > 0: continue
cand[q] [index[1]] = cand[q] [index[1]] - {n}
if len(cand[q] [index[1]]) == 1:
ans[q] [index[1]] = cand[q] [index[1]].pop()
change_cand(q, index[1])
# 50D X-WINGS
for n in range(1,10):
for i in range(9):
index = []
for k in range(9):
if ans[k] [i] > 0: continue;
if n in cand[k][i]:
index.append (k)
if len(index) ==
for j in range(i+1, 9):
index2 = []
for p in range(9):
if ans([p][j] > 0: continue
if n in cand[p]l[j]:
index2.append(p)
if len(index2) == 2:
if index[0]==index2[0] and index[1]==index2[1]:
for q in range(9):
if g==i or g==j: continue
if ans[index[0]][q] > 0: continue
cand[index[0]] [q] = cand[index[0]][q] - {n}
if len(cand[index[0]][q]) == 1:
ans[index[0]] [q] = cand[index[0]] [q].pop(
change_cand(index[0], q)
for q in range(9):
if g==i or g==j: continue
if ans[index[1]]1[q] > 0: continue
cand[index[1]][q] = cand[index[1]][q] - {n}
if len(cand[index[1]][q]) == 1:
ans[index[1]] [q] = cand[index[1]] [q].pop(
change_cand(index[1], q)

ShowBan ()
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LEHLET,
F17 L. Sample6 £ R U, TRIVIZEBERMA 1M & [0y 2 - 5 - TS 1) %
AR A R

# otk — | >
FILE SAMPLE
Z46 | 814 D
= = g1=2 | 813 G ] i 236 34
924 gas | 835 =3 o, -7 824 36 1
o3 a1 - 813 A ) 5 7 o3
8 O o S Wi 7 1 A =
L= - i 4 8 1 3 oz, &)
1 3 4 O S = 0 5 8
347 o L 827 S 24 za 1 =47
> 125 is () =3 @4 = 3 925
645 EEE 345
347 83s | 827 1 Soa4 236
7 a 79
= banl
" ans[0
eiicEms1E | Tous -5 iFicEmsaE | Bususs | twins | x-wines

Iz

0, ITWINS] 227 Vv 2od5&

#F otk — O b4
FILE SAMPLE

34c | 214 sza
= - g1z | ea13 = ) - 236 34
924 Z4s5 | 2835 a3 ol 7 824 36 1
o3 81 - 21 A () 5 7 =3
8 ) o 5 7 3 1 4 =
L5 . ¥ i 4 8 1 3 2, o
1 = 4 9 S = i & L5 8
347 o o 827 1] a4 24 1 347
> 157 15 () =3 =) Sa 8 57
=245 Sza 345
=47 225 | ez=27 1 coa 236
7 S 7o
= ban[l0
" ans0
sy E | Tows-su- FiosmsamE | Busvemss | twans | xowaines
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270, IX-WINGS| 22V v 2r95L

#F otk — [ o
FILE SAMPLE
&7 g17 | 813 | 813 G ] e26 | 236 |
cac | 845 | 835 a3 o, -7 896 36 1
o3 81 - 21 A ) 5 7 o3
8 O o 5 I =3 1 4 =
L= - i 4 8 1 3 oz, &)
1 3 4 O S = 0 5 8
347 o L 827 S Sa za 1 37
2 157 15 () =3 Sa =a 3 57
645 EEE
a7 S 83s | 827 1 Soa4 - 236 | 957
= banl
" ans[0
eiicEmsE | Tous-5u- iFicEmsE | Busums | twins | x-wines |

iR EY,
F47 L. Sample6 ZFRKnm U, TIVTERM? L] & T7vy 2 - 5 - FHwind 1E] % fmE
MoV woTHE

F otk — O >
FILE SAMPLE
246 | 214 224
= - g13 | 13 G o) i =236 =4
924 a5 | 235 a3 2 7 824 36 1
o3 81 2 813 A e 5 7 o3
8 =) o 5 7 =3 1 4 =
L5 2 i i 4 8 1 3 Z, &)
1 = 4 9 &) = s = 8
za7 “ o 8=y = Sa za 1 za7
2 135 15 () 33 =4 =a = 935
a5 oz 4 zas
347 23s | a=27 1 eoa 236
7 S 7o
" ban0n
" ans[10
= yellow
wicEmstE | Toss-Fu-iTicEmsE | BasLEs | me ot | Teans |
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LD EY, EEORLZHD [=DF (Triplets)] TS, ZDHDMDEILOMERHH S 8 % HiR
TE %9, =27 (TRIPLETS)] O#ElZ 7077 Iy LTAEL &9,

button6 = Button(root, text=’TRIPLETS’, command=button6_clicked)
button6.pack(side=’1left’)

ZEMU. BB button6_clicked() %

def button6_clicked():
global ans, cand
# 7@ TRIPLETS
for k in range(9):
for i in range(9):
if ans[k][i] > 0: continue
if len(cand[k] [i]) == 3:
index = [i]
for j in range(9):
if j == i: continue
if ans[k][j]>0: continue
if cand[k] [j] <= cand[k][i]:
index.append(j)
if len(index) ==
for p in range(9):
if p == 1 or p == index[1] or p == index[2]: continue
if ans[k] [p]>0: continue
cand [k] [p] = cand[k] [p] - cand[k] [i]
if len(cand[k] [p]) == 1:
ans[k] [p] = cand[k] [p].pop(O)
change_cand(k, p)
# %D TRIPLETS
for i in range(9):
for k in range(9):
if ans[k][i]1>0: continue
if len(cand[k] [i]) == 3:
index = [k]
for j in range(9):
if j == k: continue
if ans[j]1[i]>0: continue
if cand[jl[i] <= candl[k][i]:
index.append(j)
if len(index) ==
for p in range(9):
if p == k or p == index[1] or p == index[2]: continue
if ans[p][i]>0: continue
cand[p] [i] = cand[p] [i] - cand[k] [i]
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if len(cand[p][i]) == 1:
ans[p] [1] = cand[p] [i].pop()
change_cand(p, i)
# 71 v 20O TRIPLETS
for kk in range(3):
for ii in range(3):
for k in range(3xkk, 3*(kk+1)):
for i in range(3*ii, 3*(ii+1)):
if ans[k][i] > O: continue
if len(cand[k][i]) == 3:
index = [(k, 1)]
for p in range(3*kk, 3*(kk+1)):
for q in range(3*ii, 3*(ii+1)):
if p == k and q == i: continue
if ans[p][q] > 0: continue
if cand[p] [q] <= cand[k][i]:
index.append ((p, q))
if len(index) ==
for r in range(3%kk, 3x(kk+1)):
for s in range(3*ii, 3*(ii+1)):
if (r,s)==(k,i) or(r,s)==index[1] or \
(r,s)==index[2]:
continue
if ans[r][s] > 0: continue
cand[r] [s] = cand[r][s] - cand[k] [i]
if len(cand[r][s]) ==
ans[r] [s] = cand[r][s].pop(O)
change_cand(r, s)
ShowBan ()

CEHLUET, EIFL. Sample6 #Fni L, [V LME] & T7ay 2 -3 - fF2 i@
1{E] ZaEpro7) Yy 2358
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#F ok — [ b4
FILE SAMPLE
346 | 514 sza
= - g1=2 | 813 G ] . 236 34
924 gas | 835 a3 2 7 824 36 1
o3 81 -2 813 A (o | 7 o3
8 =) o 5 4 =3 1 4 =
LS e ¥ i 4 8 1 3 oz, &)
1 3 4 9 &) = i 5 8
347 “ L 827 = Sa za 1 3a7
2 125 15 () =3 Sa =a 3 925
Sas Sz a 345
347 835 | 827 1 Soa 236
7 S 79
= ban[ll
T ans[0
1= N-lc s HT1E | O - 7 - T icEwH1E | BELESE | TWINS | X-WINGS | TRIPLETS
7 £9, ITRIPLETS] 22V v 23 5&
#F otk — O b4
FILE SAMPLE
346 | 814 Sza
= - g1z | ea13 = ) - 236 34
924 Z4s5 | 2835 a3 ol 7 824 36 1
o3 81 -2 213 i © o 7 =3
8 = o = F4 =3 1 4 =
= 2 7 4 8 1 3 9 S
1 3 4 9 S =2 s = 8
347 o o =7 1] oa za 1 3a7
> 135 15 () =3 =) Sa 8 935
sas Sza 345
347 835 27 1 Soa 236
7 S 79
= ban[ll
" ans[O0
wiLicEmEs @ | Tows-mu- FiosEmsam | Busoms | twans | xowines | Trielets |

7 FE$, £ ZAT, ITRIPLETS] OEANL, 3 DD DMEFMD {a,b}. {b,c}. {c,a} T
HLEAT BT T, TN TSIV U THAET, B buttonb_clicked() (2
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for k in range(9):
for i in range(9):
if ans([k] [i]>0: continue
if len(cand[k] [i]) ==
for j in range(i+l, 9):
if ans[k][j]>0: continue
if len(cand([k][j]1) == 2:
if len(cand[k][i] & cand[k][j]) == 1:
S = cand[k] [i] | cand[k] [j]
index = [i, j]
for p in range(j+1, 9):
if ans[k][p] > 0: continue
if cand[k] [p] <= S:
index.append (p)
if len(index) ==

for p in range(9):

if p==1 or p == j or p == index[2]:

if ans([k][p]>0: continue
cand[k] [p] = cand[k][p] - S
if len(cand[k] [p]) == 1:
ans [k] [p] = cand[k] [p].popO
change_cand(k, p)
for i in range(9):
for k in range(9):
if ans[k] [i]1>0: continue
if len(cand[k] [i]) == 2:
for j in range(k+1l, 9):
if ans[j][i]>0: continue
if len(cand[j][i]) == 2:
if len(cand[k] [i] & cand[j][i]) == 1:
S = cand[k] [i] | cand[j][i]
index = [k, j]
for p in range(j+1, 9):
if ans[p][i]1>0: continue
if cand[p][i] <= S:
index.append (p)
if len(index) ==

for p in range(9):

continue

if p ==k or p == j or p == index[2]:

continue
if ans[p][i]1>0: continue
cand[p]l [i] = cand[pl[i] - S
if len(cand[p] [i]) == 1:
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for kk in range(3):

for ii in range(3):

ans [p] [i] = cand[p] [i].pop()
change_cand(p, i)

for k in range(3*kk, 3*(kk+1)):

for i in range(3*ii, 3*(ii+l1)):

if ans[k] [i] > 0: continue
if len(cand[k] [i]) == 2:
for p in range(3*kk, 3*(kk+1)):

for q in range(3+*ii, 3*(ii+1)):

if p<k or p ==k and q<=i: continue

if ans[p][q] > 0: continue
if len(cand[p] [q]) == 2:

if len(cand[k] [i] & cand[p][q]) == 1:
S = cand[k] [i] | cand[p] [q]
index=[(k,1i), (p, )]
for r in range(3xkk, 3*(kk+1)):
for s in range(3*ii, 3*(ii+1)):
if r<p or r ==p and s<=q:
continue
if ans[r][s] > O: continue
if cand[r][s] <= S:
index.append((r,s))
if len(index) ==
for r in range(3xkk, 3*(kk+1)):
for s in range(3*ii, 3*(ii+1)):
if (r,s)==(k,1i) or \
(r,s)==(p,q) or \
(r,s)==index[2]:
continue
if ans[r][s] > 0: continue
cand[r] [s] = cand[r][s] - S
if len(cand[r][s]) ==
ans [r] [s]=cand[r] [s].popO)

change_cand(r, s)

ZEMMUET, DT (QUADS)] DERIBFEBKIZ YRS I v/ TEET, 612, [X-WINGS|
DIERIDILIRTH S 3 x3 D [ Swordfish] ¥4 x4 @ [ Squirmbag] DEHIEH D FT, Zho
DAMZE BOMOERNE 2K TAMONTVWET, E0AHDEEANS, 22 TROHET, il
RHE, B TR >TATL I\, Jason Rosenhouse, Laura Taalman 3 [Taking Sudoku
Scriously : The Math Behind the Worlds Most Popular Pencil Puzzle] (i HWATY, HBoliz
BT 2 BEDIRIA RS E N TV E T, FO, BMIZEIES D W2 55ATATL ZI W0, Bl
EHVETN, ZORDHEFRIFH LI HY FEA,
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from tkinter import *

import tkinter.simpledialog as sd
import copy

import tkinter.filedialog as fd
import sys, os.path

import win32print

import win32con

import win32gui

import win32ui

board_size = 500

ban = []

ans = []

cand =[[set(),set(),set(),set(,set(),set(),set(),set(),setO],
[set(),set(),set(),set(),set(),set(),set(),set(),setO],
[set(),set(),set(),set(),set(),set(),set(),set(),set()],
[set(),set(),set(),set(),set(),set(),set(),set(),set()],
[set(),set(),set(),set(),set(),set(),set(),set(),setO],
[set(),set(),set(),set(),set(),set(),set(),set(),setO],
[set(),set(),set(),set(),set(),set(),set(),set(),set()],
[set(),set(),set(),set(),set(),set(),set(),set(),setQ],
[set(),set(),set(),set(),set(),set(),set(),set(),set()]]

path_name = ""

file_name = ""

def set_cand(k, i):
global cand
numYoko = set()
for j in range(9):
if ans[k][j] > O:
numYoko.add (ans [k] [j])
numTate = set()
for j in range(9):
if ans[j][i] > O:
numTate.add(ans[j] [i])
numBlock = set()
ii = i//3
kk = k//3
for r in range(3%kk, 3x(kk+1)):

for ¢ in range(3*ii, 3*(ii+1)):
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if ans[r][c] > 0:
numBlock.add(ans [r] [c])
cand[k] [i] .clear ()
for n in range(1l, 10):
cand [k] [1] .add(n)
cand[k] [i] = cand[k] [i] - (numYoko | numTate | numBlock)

def set_hint():
for k in range(9):
for i in range(9):
if ans[k][i] > 0: continue

set_cand(k, i)

def change_cand(k, 1i):
# ans[k][i] = n & L7272HD cand OZAL
for p in range(9):
if ans[p][i] > O: continue
cand[p] [i] = cand[p]l[i] - {ans[k][il}
for p in range(9):
if ans[k][p] > 0: continue
cand[k] [p] = cand[k][p] - {ans[k][il}
k// 3
i// 3
for p in range(3*kk, 3*(kk+1)):

for q in range(3*ii, 3*(ii+1)):

kk

ii

if ans[p][q] > 0: continue
cand[p] [q] = cand[p]l[q] - {ans[k][il}

def fun_samplel():

global ban

ban = [
(0,1,0,0,0,0,9,0,3],
[0,9,0,0,0,7,0,0,0]1,
(0,0,0,0,0,0,0,7,1],
[6,0,9,0,0,0,0,0,0],
(o,0,7,6,0,0,0,0,0]1,
[2,0,0,8,0,5,0,0,0],
[0,0,4,0,0,8,0,0,0],
(o,3,0,0,2,0,0,0,0],
[0,0,8,5,3,0,0,9,41]

global ans

ans = copy.deepcopy(ban)

global cand
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set_hint ()
ShowBan ()
def fun_sample2():
global ban
ban = [
(0,0,0,0,0,6,2,0,1],
[0,0,0,0,4,0,3,7,0],
(0,0,3,0,9,2,0,0,6],
[4,0,5,0,0,0,0,6,0],
(0,0,0,0,7,0,0,0,0],
(0,2,0,0,0,0,4,0,5],
[9,0,0,4,5,0,1,0,0],
[0,5,4,0,2,0,0,0,0],
(7,0,1,9,0,0,0,0,0]]
global ans
ans = copy.deepcopy(ban)
global cand
set_hint ()
ShowBan ()
def fun_sample3():
global ban
ban = [
(0,0,0,0,0,0,0,0,0],
(0,0,0,0,0,0,0,0,0],
(0,0,0,0,0,0,0,0,0],
(0,0,0,0,0,0,0,0,0],
(0,0,0,0,0,0,0,0,01,
(0,0,0,0,0,0,0,0,0],
(0,0,0,0,0,0,0,0,0],
(0,0,0,0,0,0,0,0,0],
[0,0,0,0,0,0,0,0,0]]
global ans
ans = copy.deepcopy(ban)
global cand
set_hint ()
ShowBan ()
def fun_sampled():
global ban
ban = [
(0,0,9,0,6,0,0,4,0],
(0,4,0,0,9,0,5,0,3],
(1,0,0,0,0,0,9,0,0],
[9,0,0,0,3,8,0,6,5],
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(0,0,0,0,0,0,0,0,0],
(7,6,0,5,1,0,0,0,9],
[0,0,4,0,0,0,0,0,1],
(2,0,3,0,5,0,0,9,0],
(0,1,0,0,8,0,6,0,01]

global ans

ans = copy.deepcopy(ban)

global cand

set_hint ()

ShowBan ()

def fun_sample5():

global ban

ban = [
(o,3,7,0,0,0,0,0,11,
(2,8,0,0,0,0,0,5,0],
[0,0,0,4,9,8,0,0,2],
[(o,0,0,3,0,0,0,6,5],
(0,0,0,0,1,0,0,0,0],
(3,4,0,0,0,5,0,0,0],
(s,0,0,6,3,7,0,0,0],
(o,1,0,0,0,0,0,8,6],
[9,0,0,0,0,0,5,3,0]]

global ans

ans = copy.deepcopy(ban)

global cand

set_hint ()

ShowBan ()

def fun_sample6():

global ban

ban = [
(0,0,0,0,9,0,0,0,0],
[(0,0,0,0,0,7,0,0,11,
(0,0,0,0,4,0,5,7,0],
(8,0,0,5,0,0,1,4,0],
[0,2,7,0,0,0,3,9,01,
(o0,3,4,0,0,2,0,0,8],
[(0,6,9,0,5,0,0,0,0],
(2,0,0,6,0,0,0,0,0],
(0,0,0,0,1,0,0,0,01]

global ans

ans = copy.deepcopy(ban)

global cand

set_hint ()
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def

H#

ShowBan ()

ShowBan() :

canvas.create_rectangle(O, 0, board_size, board_size, fill=’white’)

for

f1,
cl,

for

9
board_size / (K+2)
h = (board_size - s * 9) / 2
i in range(10):
if i % 3 == 0:

canvas.create_line(w, h+i*s, w+9*s, h+i*s, fill=’blue’, width=2.0)
else:

canvas.create_line(w, h+i*s, w+9*s, h+i*s, fill=’blue’)
i in range(10):
if i % 3 == 0:

canvas.create_line(w+i*s, h, w+i*s, h+9xs, fill=’blue’, width=2.0)
else:

canvas.create_line(w+i*s, h, w+i*s, h+9*s, fill=’blue’)
f2 = "courier 24", "courier 12"
c2, c3 = "blue", "red", "black"
k in range(9):
for i in range(9):

if ban[k][i] > 0:

canvas.create_text (w+(i+0.5)*s, h+(k+0.5)*s, text=str(banl[k][i]),
font=f1, fill=c1l)
elif ans[k][i] > O:
canvas.create_text (w+(i+0.5)*s, h+(k+0.5)*s, text=str(ans[k][il),

font=f1, fill=c2)

else:
set_cand(k, i)
ss = 7’
ssl = 7?
ss2 = 7

for cnt, n in enumerate(cand[k] [i]):

if cnt == 3:
ssl = ss
ss =)

elif cnt ==
ss2 = ss
ss = 7

ss += str(n)
if ssi:
canvas.create_text (w+(i+0.5)*s, h+(k+0.25)*s, text=ssi,
font=f2, fill=c3)
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if ss2:

canvas.create_text (w+(i+0.5)*s, h+(k+0.5)*s, text=ss2,

font=f2, fill=c3)

if ssl1 and ss2 and ss:

canvas.create_text (w+(i+0.5)*s, h+(k+0.75)*s, text=ss,

font=£f2, £ill=c3)

elif ssl1 and ss:

canvas.create_text (w+(i+0.5)*s, h+(k+0.75)*s, text=ss,

else:

font=£f2, £ill=c3)

canvas.create_text (w+(i+0.5)*s, h+(k+0.5)*s, text=ss,

def buttonPress(event):

##

X = event.x
y = event.y
K =9;

font=f2, fill=c3)

s = board_size / (K+2);

= h = (board_size - s * 9) / 2;

int((x - w) / s)

int((y - h) / s)

i>0and i <9 and k >= 0 and k < 9:
set_cand(k, i)

ss = 7’

for n in cand[k] [i]:

ss += str(n)

result = sd.askinteger ("BUEATI", ss)
if (val.get() == 0):
ban [k] [i]
ans[k] [i] = result

result

else:

ans[k] [i] = result
change_cand(k, i)
ShowBan ()

def save_ban():

global path_name
filename = fd.asksaveasfilename(initialdir=path_name)

if filename:

path_name = os.path.dirname(filename)
f = open(filename, "w"
for x in ban:

sg = "
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for n in x:
ss += str(n)+" "
ss += "\n"
f.write(ss)
for x in ams:
ss = ""
for n in x:
ss += str(n)+" "
ss += "\n"
f.write(ss)
f.close()
def open_ban():
global path_name, ban, ans
[[0]*9]1*9
[[0]1%9]*9

filename = fd.askopenfilename(initialdir=path_name)

ban

ans

if filename:
path_name = os.path.dirname(filename)
f = open(filename, "r")
for cnt in range(18):
line = f.readline()
s = line.split()
if cnt < 9:
nlist = []
for i in range(9):
n = int(s[i])
nlist += [n]
ban[cnt] = nlist
else:
nlist = []
for i in range(9):
n = int(s[i])
nlist += [n]
ans[cnt-9] = nlist
cnt += 1
f.close()
global cand
set_hint ()
ShowBan ()

def print_ban():

K=09

s =

int (20000 / (K+2))
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w =h = int((20000 - s * 9) / 2)
PRINTER_NAME = win32print.GetDefaultPrinter ()
hprinter = win32print.OpenPrinter (PRINTER_NAME)
devmode = win32print.GetPrinter (hprinter, 9) ["pDevMode"]
if devmode == None:

devmode = win32print.GetPrinter (hprinter, 8) ["pDevMode"]
devmode .PaperSize = win32con.DMPAPER_A4
devmode.Fields |= win32con.DM_PAPERSIZE
devmode.Orientation = win32con.DMORIENT_PORTRAIT # it
devmode.Fields |= win32con.DM_ORIENTATION
hdc = win32gui.CreateDC("WINSPOOL", PRINTER_NAME, devmode)
dc = win32ui.CreateDCFromHandle (hdc)
dc.SetMapMode (win32con.MM_HIMETRIC)
dc.StartDoc ("FIRI K F a2 X > k")
dc.StartPage()
pen = win32ui.CreatePen(0, 5, 0x666666)
pen2 = win32ui.CreatePen(0, 30, 0x666666)

dc.Select0Object (pen)
MM = 100

for i in range(10):
if i % 3 == 0:
dc.SelectObject (pen2)
dc.MoveTo((w, -(h+i*s)))
dc.LineTo((w+9*s, -(h+ix*s)))
dc.SelectObject (pen)
else:
dc.MoveTo((w, -(h+i*s)))
dc.LineTo((w+9*s, -(h+ix*s)))
for i in range(10):
if i % 3 == 0:
dc.SelectObject (pen2)
dc.MoveTo ((w+i*s, -h))
dc.LineTo((w+i*s, —(h+9%s)))
dc.SelectObject (pen)
else:
dc.MoveTo((w+i*s, -h))
dc.LineTo((w+i*xs, —-(h+9%s)))

PIXELS_PER_INCH = 1440 # 1 1 VFEHD Y7 I

INCH_PER_POINT = 72 # 1 1 VFHDOKRA v M
SCALE_FACTOR = int (PIXELS_PER_INCH / INCH_PER_POINT) # b THIFHHAHET 20 &
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fontdict = {
"height": SCALE_FACTOR * 60, # 10 N
"name": u"MS IV ", # "MS IVw I EDT VM
"charset": win32con.SHIFTJIS_CHARSET, # ¥ 7 b JIS XF+t& v b
}
font = win32ui.CreateFont(fontdict) # CFont - » A X VA Z{ERK
fontdict2 = {
"height": SCALE_FACTOR * 40, # 10 N
"name": u"MS Iy ", # "MS ATV I FEDT VMY
"charset": win32con.SHIFTJIS_CHARSET, # ¥ 7 b JIS XF+tv b
¥
font2 = win32ui.CreateFont(fontdict2) # CFont 1 V' AX YV AZ{ERK
fontdict3 = {
"height": SCALE_FACTOR * 20, # 10 K- ¥ b
"name": u"MS Iy M, # "MS IV HEDT H v M
"charset": win32con.SHIFTJIS_CHARSET, # > 7 b JIS XF+t v b
}
font3 = win32ui.CreateFont (fontdict3) # CFont T 2 A XV A%IER
# 7AVNERY NTHEE5ETEY PINTET7AVFEEBEL T NEDTHRIEFL L L,
oldfont = dc.SelectObject(font)

# f¥H: http://msdn.microsoft.com/ja-jp/library/cc428775.aspx
for k in range(9):
for i in range(9):
if ban[k][i] > O:
dc.SelectObject(font)
dc.TextOut (int (w+(i+0.25)*s) ,-int (h+(k+0.25)*s), str(ans([k][i]))

elif ans[k][i] > O:
dc.SelectObject(font2)
dc.TextOut (int (w+(i+0.25)*s),-int (h+(k+0.25)*s), str(ans([k][i]))
dc.SelectObject (font3)
for k in range(9):
for i in range(9):
if ans[k][i] ==
## set_cand(k, i)
ss = 7’
ssl = 7
ss2 = 7
for cnt, n in enumerate(cand[k][i]):
if cnt == 3:
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ss =7’

elif cnt ==

Ss

if ssi:
dc.
if ss2:

dc.

if ssi

dc.

ss2 = ss
ss = 7

+= str(n)
TextOut (int (w+(i+0.5)*s), -int(h+(k+0.25)%*s), ssl)
TextOut (int (w+(i+0.5)*s), -int(h+(k+0.5)*s), ss2)

and ss2 and ss:

TextOut (int (w+(i+0.5)*s), -int(h+(k+0.75)*s), ss)

elif ssl1 and ss:

dc.

else:

dc.

# 74V MNETIZET

TextOut (int (w+(i+0.5)*s), -int(h+(k+0.75)*s), ss)

TextOut (int (w+(i+0.5)*s), —-int(h+(k+0.5)*s), ss)

dc.SelectObject (oldfont)

dc.EndPage ()
dc.EndDoc ()
dc.DeleteDC()

def SimplePlay():
global ans, cand
FLAG = False

for k in range(9):

for i in range(9):
if ans[k][i] > 0:
continue
## set_cand(k, i)
if len(cand[k][i]) == 1:
ans[k] [i] = cand[k] [i].pop(O)

change_

FLAG =
return FLAG

def buttoni_clicked():
SimplePlay ()

ShowBan ()

def StandardPlay():

cand(k, i)

True
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##

##

##

##

##

global ans, cand

FLAG = False

for k in range(9
for i in ranm,

if ans[k

):
ge(9):

J[i] > 0: continue

## TOF v 7

set_ca

S = cand
for n in
flag

for

if n

nd(k, i)
(k] [1i].copy O
S:
= False
j in range(9):
if j == i: continue
if ans[k][j] > O: continue;
set_cand(k, j)
if n in cand[k][j]:
flag = True
break
ot flag:
ans(k][i] = n
change_cand(k, i)
FLAG = True

## HDOF oy o

set_ca

S = cand
for n in
flag

for

if n

nd(k, i)
[x] [i].copy )
S:
= False
j in range(9):
if j == k: continue
if ans[jI1[i] > 0: continue;
set_cand(j, i)
if n in cand[j][i]:
flag = True
break
ot flag:
ans[k] [i] = n

change_cand(k, i)

FLAG = True
# 7Oy I DF Ty
set_cand(k, i)
S = cand[k] [i].copy O
for n in S:
flag = False
kk =k // 3
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ii =1i//3
for r in range(3xkk, 3*(kk+1)):
for ¢ in range(3*ii, 3*(ii+1)):
if r == k and ¢ == i: continue
if ans[r][c] > 0: continue
## set_cand(r, c)
if n in cand[r] [c]:
flag = True
break
if not flag:
ans[k][i] = n
change_cand(k, i)
FLAG = True
return FLAG

def button2_clicked():
StandardPlay ()
ShowBan ()

def RegularPlay(Q):
while True:
while True:
F = SimplePlay()

if not F:
break
F = StandardPlay()
if not F:
break

def completeP():
for k in range(9):
for i in range(9):
if ans[k][i] == 0: return False
for k in range(9):
for n in range(1, 10):
flag = False
for i in range(9):
if ans([k][i] == n:
flag = True
break
if not flag:
return False

for i in range(9):
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for n in range(1, 10):
flag = False
for k in range(9):
if ans([k][i] == n:
flag = True
break
if not flag:
return False
for kk in range(3):
for ii in range(3):
for n in range(1l, 10):
flag = False
for k in range(3xkk, 3*(kk+1)):
for i in range(3*ii, 3*(ii+1)):
if ans[k][i] ==
flag = True
break
if not flag:
return False

return True

def losingP():
global cand
for k in range(9):
for i in range(9):
if ans[k][i] ==
##t set_cand(k, i)
if len(cand[k] [1]) == O:
return True
for k in range(9):
P = [0]*10
for i in range(9):
Plans[k] [i]] = Plans[k] [i]] + 1
for n in range(1l, 10):
if P[n] > 1:
return True
for i in range(9):
P = [0]*10
for k in range(9):
Plans[k][i]] = Plans[k][i]] + 1
for n in range(1l, 10):
if P[n] > 1:

return True
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for kk in range(3):
for ii in range(3):
P = [0]*10
for k in range(3%kk, 3*(kk+1)):
for i in range(3*ii, 3*(ii+1)):
Plans[k][i]] = Plans[k][i]] + 1
for n in range(1, 10):
if P[n] > 1:
return True

return False

##n_solve = 0

def solver():
global ans, cand
RegularPlay()
if losingP():
return False
if completeP():
return True
flag = False
for k in range(9):
for i in range(9):
if ans[k][i] ==
kk = k
ii = 1
flag = True
break
if flag:
break
tempAns = copy.deepcopy(ans)
tempCand = copy.deepcopy(cand)
set_cand(kk, ii)
S = cand[kk] [ii].copy()
for n in S:
tempCand2 = copy.deepcopy(cand)
ans [kk] [ii] = n
change_cand(kk, ii)
if solver():
return True
ans = copy.deepcopy (tempAns)
cand = copy.deepcopy (tempCand2)
ans [kk] [ii] = 0
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return False

def button3_clicked():
global ans, cand

## global n_solve

RegularPlay()
## n_solve = 0

solver ()

ShowBan ()

def button4_clicked():
global ans, cand
# 170D TWINS
for k in range(9):
for i in range(9):
if ans[k][i] > 0: continue
## set_cand(k, i)
if len(cand[k] [1]) == 2:
for j in range(i+1l, 9):
if ans[k][j]>0: continue
## set_cand(k, j)
if cand[k] [i] == cand[k] [j]:
for p in range(9):
if p == 1i or p == j: continue
if ans[k] [p]>0: continue
## set_cand(k, p)
cand [k] [p] = cand[k] [p] - cand[k] [i]
if len(cand[k] [p]) == 1:
ans [k] [p] = cand[k] [p].popO
change_cand(k, p)
# 50D TWINS
for i in range(9):
for k in range(9):
if ans([k] [i]>0: continue
## set_cand(k, i)
if len(cand[k] [1]) == 2:
for j in range(k+1, 9):
if ans[j][i]>0: continue
## set_cand(j, i)
if cand[k] [i] == cand[j][i]:
for p in range(9):
if p == k or p == j: continue
if ans[p] [i]1>0: continue

#Hit set_cand(p, i)
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cand[p] [i] = cand[p]l[i] - cand[k] [i]
if len(cand[p] [i]) == 1:
ans[p] [i] = cand[p]l[i].pop(O)
change_cand(p, i)
# 70y 27D TWINS
for kk in range(3):
for ii in range(3):
for k in range(3+*kk, 3*(kk+1)):
for i in range(3*ii, 3*(ii+1)):
if ans[k][i] > 0: continue
## set_cand(k, i)
if len(cand[k][i]) == 2:
for p in range(3%kk, 3*(kk+1)):
for q in range(3+*ii, 3*(ii+1)):
if p<k or p ==k and q<=i: continue
if ans[p][q] > 0: continue
## set_cand(p, q)
if cand[k] [i] == cand[p] [q]:
for r in range(3*kk, 3*(kk+1)):
for s in range(3*ii, 3*(ii+1)):
if (r==k and s==i)or(r==p and s==q):
continue
if ans[r][s] > 0: continue
## set_cand(r, s)
cand[r] [s] = cand[r][s] - cand[k][il]
if len(cand[r][s]) ==
ans[r] [s] = cand[r][s].pop()
change_cand(r, s)
ShowBan ()
def buttonb5_clicked():
global ans, cand
# 170D X-WINGS
for n in range(1,10):
for k in range(9):
index = []
for i in range(9):
if ans[k][i] > 0: continue;
if n in cand[k][i]:
index.append (i)
if len(index) ==
for j in range(k+1l, 9):
index2 = []

for p in range(9):
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if ans[jl[p] > O: continue
if n in cand[j]1[p]:
index2.append(p)
if len(index2) ==
if index[0]==index2[0] and index[1]==index2[1]:
for q in range(9):
if g==k or g==j: continue
if ans[q] [index[0]] > 0: continue
cand[q] [index[0]] = cand[q] [index[0]] - {n}
if len(cand[q] [index[0]]) == 1:
ans[q] [index[0]] = cand[q] [index[0]].pop()
change_cand(q, index[0])
for q in range(9):
if g==k or g==j: continue
if ans[q] [index[1]] > 0: continue
cand[q] [index[1]] = cand[q] [index[1]] - {n}
if len(cand[q] [index[1]]) == 1:
ans[q] [index[1]] = cand[q] [index[1]].pop()
change_cand(q, index[1])
# 4D X-WINGS
for n in range(1,10):
for i in range(9):
index = []
for k in range(9):
if ans[k] [i] > O: continue;
if n in cand[k][i]:
index.append (k)
if len(index) ==
for j in range(i+1, 9):
index2 = []
for p in range(9):
if ans[p][j] > O: continue
if n in cand[p]l[j]:
index2.append (p)
if len(index2) == 2:
if index[0]==index2[0] and index[1]==index2[1]:
for q in range(9):
if g==i or g==j: continue
if ans[index[0]]1[q] > O: continue
cand[index[0]] [q] = cand[index[0]][q] - {n}
if len(cand[index[0]][q]) == 1:
ans[index[0]] [q] = cand[index[0]][q].pop()
change_cand(index[0], q)
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for g in range(9):
if g==i or g==j: continue
if ans[index[1]]1[q] > O0: continue
cand[index[1]] [q] = cand[index[1]][q] - {n}
if len(cand[index[1]][q]) == 1:
ans[index[1]] [q] = cand[index[1]] [q].pop(
change_cand(index[1], q)
ShowBan ()
def button6_clicked():
global ans, cand
# {7® TRIPLETS
for k in range(9):
for i in range(9):
if ans[k][i] > 0: continue
if len(cand[k] [i]) ==
index = [i]
for j in range(9):
if j == i: continue
if ans[k][j]>0: continue
if cand[k][j] <= cand[k][il:
index.append(j)
if len(index) ==
for p in range(9):
if p == 1 or p == index[1] or p == index[2]: continue
if ans[k] [p]>0: continue
cand [k] [p] = cand[k] [p] - cand[k] [i]
if len(cand[k] [p]) == 1:
ans[k] [p] = cand[k] [p].pop(O)
change_cand(k, p)
for k in range(9):
for i in range(9):
if ans[k] [i]1>0: continue
if len(cand[k] [i]) == 2:
for j in range(i+l, 9):
if ans[k][j]1>0: continue
if len(cand[k][j]) == 2:
if len(cand[k] [i] & cand[k][j]) == 1:
S = cand[k] [i] | cand[k] [j]
index = [i, j]
for p in range(j+1, 9):
if ans[k][p] > 0: continue
if cand[k] [p] <= S:
index.append (p)
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if len(index) ==
for p in range(9):
if p==1 or p == j or p == index[2]: continue
if ans([k][p]>0: continue
cand[k] [p] = cand[k][p] - S
if len(cand[k] [p]) == 1:
ans [k] [p] = cand[k] [p].popO)
change_cand(k, p)
# 4]0 TRIPLETS
for i in range(9):
for k in range(9):
if ans[k] [i]>0: continue
if len(cand[k] [i]) == 3:
index = [k]
for j in range(9):
if j == k: continue
if ans[j][i]>0: continue
if cand[j][i] <= cand[k][i]:
index.append(j)
if len(index) ==
for p in range(9):
if p == k or p == index[1] or p == index[2]: continue
if ans[p][1]1>0: continue
cand[p] [i] = cand[p]l[i] - cand[k][i]
if len(cand[p][i]) == 1:
ans[p] [i] = cand[p] [i].pop()
change_cand(p, i)
for i in range(9):
for k in range(9):
if ans([k] [i]>0: continue
if len(cand[k] [i]) == 2:
for j in range(k+1, 9):
if ans[j]1[1]1>0: continue
if len(cand[j]l[i]) == 2:
if len(cand[k][i] & cand[j][i]) == 1:
S = cand[k] [i] | cand[j][i]
index = [k, j]
for p in range(j+1, 9):
if ans[p] [i]>0: continue
if cand[p][i] <= S:
index.append (p)
if len(index) ==

for p in range(9):
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if p ==k or p == j or p == index[2]:
continue
if ans[p][i]1>0: continue
cand[p] [i] = cand[p]l[i] - S
if len(cand[p] [i]) == 1:
ans [p] [i] = cand[p] [i].popO)
change_cand(p, 1)
# 70w 2@ TRIPLETS
for kk in range(3):
for ii in range(3):
for k in range(3%kk, 3*(kk+1)):
for i in range(3+*ii, 3%(ii+1)):
if ans[k][i] > 0: continue
if len(cand[k][i]) == 3:
index = [(k, 1)]
for p in range(3*kk, 3*(kk+1)):
for q in range(3*ii, 3*(ii+1)):
if p == k and q == i: continue
if ans[p]l[q] > 0: continue
if cand[p]l [q] <= cand[k][i]:
index.append((p, q))
if len(index) ==
for r in range(3%kk, 3x(kk+1)):
for s in range(3*ii, 3*(ii+1)):
if (r,s)==(k,i) or(r,s)==index[1] or \
(r,s)==index[2]:
continue
if ans[r][s] > 0: continue
cand[r] [s] = cand[r] [s] - cand[k] [i]
if len(cand[r] [s]) == 1:
ans[r] [s] = cand[r] [s].pop()
change_cand(r, s)
for kk in range(3):
for ii in range(3):
for k in range(3*kk, 3*(kk+1)):
for i in range(3*ii, 3*(ii+1)):
if ans[k][i] > 0: continue
if len(cand[k][i]) == 2:
for p in range(3*kk, 3*(kk+1)):
for q in range(3+*ii, 3*(ii+1)):
if p<k or p ==k and q<=i: continue
if ans[p][q] > 0: continue
if len(cand[p] [q]) == 2:
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ShowBan ()

root = Tk()
val = IntVar()

val.set (0)

if len(cand[k] [i] & cand[p][q]) == 1:
S = cand[k] [i] | cand[p][q]
index=[(k,i), (p, q)]
for r in range(3*kk, 3*(kk+1)):
for s in range(3*ii, 3*(ii+1)):
if r<p or r ==p and s<=q:
continue
if ans[r][s] > 0: continue
if cand[r][s] <= S:
index.append ((r,s))
if len(index) ==
for r in range(3x%kk, 3*(kk+1)):
for s in range(3*ii, 3*(ii+1)):
if (r,s)==(k,i) or \
(r,s)==(p,q) or \
(r,s)==index[2]:
continue
if ans[r][s] > 0: continue
cand[r] [s] = cand[r][s] - S
if len(cand[r][s]) == 1:
ans [r] [s]=cand[r] [s].pop()

change_cand(r, s)

canvas = Canvas(root, width=board_size, height=board_size)

canvas.pack()

menu_ROOT

root.configure (menu=menu_ROOT)

menu_FILE

menu_ROOT.
menu_FILE.
menu_FILE.
menu_FILE.
menu_FILE.

menu_SAMPLE = Menu(menu_ROOT)

= Menu(root)

= Menu(menu_ROOT)

add_cascade(label="FILE", menu=menu_FILE)

add_command (label=’SaveAs’, command=save_ban)

add_command (label="0pen’, command=open_ban)

add_separator ()

add_command (label=’Print’, command=print_ban)

menu_ROOT.add_cascade (label="SAMPLE", menu=menu_SAMPLE)

menu_SAMPLE.add_command (label=’Samplel’, command=fun_samplel)

menu_SAMPLE.add_command (label=’Sample2’, command=fun_sample2)
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menu_SAMPLE.add_command (label=’Sample3’, command=fun_sample3)
menu_SAMPLE.add_command (label=’Sample4’, command=fun_sample4)
menu_SAMPLE.add_command (label=’Sample5’, command=fun_sample5)
menu_SAMPLE.add_command (label=’Sample6’, command=fun_sample6)

canvas.bind ("<ButtonPress-1>", buttonPress)

r0 = Radiobutton(root, text = ’ban[][]’, variable = val, value = 0)
r0.pack()
rl = Radiobutton(root, text = ’ans[][]’, variable = val, value = 1)
rl.pack()

buttonl = Button(root, text=’ ®ILIZ{&EAHAS 1 1’, command=buttonl_clicked)
buttonl.pack(side=’left’)

button2 = Button(root, text=’ 71w -] -fFIZEMAY 1, command=button2_clicked)
button2.pack(side=’left’)

button3 = Button(root, text=’ Ei& L ’, command=button3_clicked)
button3.pack(side=’left’)

buttond4 = Button(root, text=’TWINS’, command=buttond_clicked)
buttond.pack(side=’left’)

button5 = Button(root, text=’X-WINGS’, command=button5_clicked)
buttonb.pack(side=’left’)

button6 = Button(root, text=’TRIPLETS’, command=button6_clicked)
button6.pack(side=’left’)

root.mainloop()
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