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Nice Loop &, 337z 2D& )b (v A) D GBI AR A7 B AR D H 2 R U TV Ol 2 s
FEUZVHIERT S FHH T, W OWPD chain RFHDU L DT X-cycle X° XY-chain X512 —f%
fEU=F /5T 9 . n [E A B2 X° n-grid, Pattern Overlay Method 72 & CHMRH 2 HED LN VR T
I F 2R EL7ZDRVIAD DG EMMHVE T,

NumberPlace.lisp Tl&. Z® Nice Loop % # )V HIR & WD S TRELE U, EHEZIL
BEMTBEOEIICHIR T2 ZLEAHETY (3 RiIN —T LR TSRO THREE), EikE
)1 D% RE Td 5 advanced-level | TIFHEFEIVE IR =3, 8 Lk 7)1) 3% € Td 5 machine-
level | Tl VI EIR=MEHIRE HELTOVET (L FTIX, §FEH ORI —TFNA TS

HERLUTVETD),

cl-user> (advanced-level)  ---JBHILE FRR% 3 IZHIFRU 72 {RAET Nice Loop % i,
cl-user> (machine-level)  ---J )V PR Z I FRIZU 72 {R#& T Nice Loop Z{# [,

Nice Loop Zffi [ TX 5D I% L5l Dl advanced- levelJ & I'machine-level [IZBREL THH £ A3,
['senior-level | BA ~ D% & THAH H % #F 1 95 F i1 Nice Loop % i BLUIE I ATBET Y, /258
BRIV OHIBEE B HEICERETEEY, 72& 21X NumberPlace lisp DY — A1— R TR
[senior-level HZLA FDEDITEZINTVET (TAVMEZITEIR),

(defun senior-level (&optional (depth nil))

(easy-method-first nil)

(auto-trim-Llevel 100)

(chain-trim t)

(trim-every-time t)

(n-grid=-limit 2)

(tuples-Llimit 3)

(think-depth depth)

(permitted-methods

" (do-primary do-only-one do-cell-unique do-localization do-n-
tuples do-n-grid))

(print-preset-Llevel))

Nice Loop Z#F AU CGHEBELIVEL EBRZ 8 IZRETDLEIELAFDLIIILET,

(defun senior-level (&optional (depth nil))
(easy-method-first nil)
(auto-trim-Llevel 100)
(chain-trim t)
(trim-every-time t)
(n-grid=-limit 2)



(tuples-Llimit 3)

(max-nice-length 8)

(capital-address t) ;I T RLRAEZAKNXFETRET %,

(print-with-symbol-letter t) ;Nice Loop BREBERIFTIEICSRIEES
HERITT B,

(think-depth depth)

(permitted-methods

’(do-primary do-only-one do-cell-unique do-nice-loop do-
localization do-n-tuples do-n-grid))

(print-preset-Llevel))

BTD2T7HE3THIIA TV av B ERDOTHESTEHM W ER A, T2 FHD—EITIET
EEFEZRFHE 9, Nice Loop Tl 2 iz & 2 Arz)b (kD 1€ 3 | & 28 & FH»DIOLV—
TR T 2D THITIRELZH D DIEE R ENTLED,

gMm(FrIL)EAEDEALS

Nice Loop IS EBAMR T WREARLD TERDZOITHENUET, MBEDEZ FIERKEITT?2
OV ET, OLDIFHHE EOSERATITEHIET, EO0EDE. HENUOH T 7AINIE A
WU TR B U TB W TCHARAAITY Y RTCEED THARADL HETT  EHH60D HEE
WCEHE TS 2 FEHOEANDHDET,

V& D8I% Common Lisp D 2 RItlds & UTHI (2 7V ) DR 525 /1T, Avaz
% 2D THENWRNEEHET ), BREBITRDIAAZEREB T2V T LI/ ETILE
kSN ZREZEXTY,

ES0 DI LD RMEE 0] 2 VTR 2RO E(E% 81 MIDFEKEL U TE A5 LT
3", NumberPlace lisp Tld, ZD&IBERDT —4&% [chunk (5 72FY) JEFEATWET, [board
BF =2 TOAN HEITHALTODEI (> TV ) ORED LS. chunk JEATIE, 2hi
[1000070900300200080096005000053009000100800026000040003000000100400000100070003
00]EEXFET, AV A=V ETHELN TSI EELL R T 2R TIROE WS MED
HBEDD, AE—&R—ANTH BRI Z DD THEF]TT,

NumberPlace.lisp Tl Common Lisp @ 2 XIGlt & U TOPHE R (board L& FEA TV
§) & chunk JE AT — XM AICA T LBHEHELTOET, U RORMEZFIThT D
JEAXTDANFTEEHNTUET,
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EWOREZEE ECEBEANTIGEIIANUZMEREETIER (- 21X p-01) 24 E
U Tlenter-board |BIE L FOIIMFEHUE T (FFEH DN ANTIEH5 . KFEIZ
NumberPlace.lisp 6D 7Y 7R),

cl-user> (setf p-01 (enter-board))

FRINLZTOVTNIUEN>TT—2% ANLET,

R—FDHA X%E/ELTKEIW,

9
TFTEWRABLET, ZZRMICIEX 0] ZABDLTLEIY,
17B: 1000070920
2177BH: 0 30020008
377TH: 009600500
447H: 005300900
577BH: 01 0080002
6/7EH: 6 00004000
77B: 300000010
8/TH: 040000010
977H: 007000300
$2A((1 0 0 0 07 09 0)
(03002000 8)
(00960050 0)
(00530090 0)
(01008000 2)
(60000400 0)
(30000001 0)
(04000001 0)
(007 000300))
cl-user>

R p-01 T —AIMEEINTND I 2R L TAET,
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INTNBDH Common Lisp TD 2 KITHEF DT —XRKBZDEDTY, LEURFED

cl-user> p-01

#2A((1 0 0 007 09 0)
[5]207)1% 5.
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(setf p-01

#2A((1 (57) 0007 09 0)
(03002000 8)
(00960050 0)
(00530090 0)
(01008000 2)
(6 00004000)
(30000001 0)
(040000010
(007000300))

)

BEOT 2R 7T 258X p-01 IO D ZEEUROE Y AL EHLUET, 2L
T 2B, Common Lisp TIEAXFE/NXFORINIHVEFADTELELRNED TE
BRI,

INEDT—RERIELT2T7 71 N5 c:¥Users¥daigo¥Documents¥sudoku¥sudoku-
01l.lispl7ZL gL, T—EDFARAIIRDEIIZUET,

cl-user)> (load “c:¥Users¥daigo¥Documents¥sudoku¥sudoku-
01. Lisp” )

INTI7AINUREINTOBTRTDT — AN GAAENE T, Common Lisp (ZFELLARWN
B8 77 AIVADIREZZOPNHPERTITH 2B 8OLET, L TD chunk #5—4T

RAEUZIGETE I 7 AN — U CHAAD ZEIXARE CTNE T O T T S AW KT

DET,

chunk#>F—49TDANEE

chunk #l5—4% A 19535415 NumberPlace.lisp 2SHE 3 2 INAHE RADZ %
FoTAIUET,

cl-user)> (setf p-01 (chunk2board
10000709003002000800960050000530090001008000260000400030000001004000
0010007000300))



board BlDF—4% chunk B 5 —IZZEHL -0 XX R D LS board2chunk | BE & i
7,

cl-user) (board2chunk p-01)

”10000709003002000800960050000530090001008000260000400030000001
0040000010007000300”

cl-user)

R p-01 NZARAEL - 1@ % NumberPlace lisp (225G 13RO LDIZUET,
cl-user)> (teach p-01)

fRiEERECHAINS T T DS E% 70y R T HITIE
cl-user> (plot p-01)

tl/i—a‘o

[teach | BAECCII MR BRE D MRS % MRS & HL1ZFRRUE T, Nice Loop 2F /K3 LLF
DEIITFKRUET,

AE#HNice Loop [(A)R5C2]1-4-[(B)R6C3]-7-[(C)R4C3]-4-
[(D)R4C81=4=[ (E)R5C8]-4-[ (A)R5C2]

==)> R5C2<>4
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p—————-- p——————- p——————- +
| =-Cl=--=-1-D-|
|- A=l =-=-]-E-|
| =-Bl--=-1---]|
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0:0> Nice Loop IC& Y[QIDHMEISEMEZHIRTEET,

$o——m - t-—m——-- $-————-- +
| ++9 | ++=17++ |
| 7+3 | +=+]40 + |
| ++=]1487 ]+ ++ |
$o——m - t-—m——-- $-————-- +
| ++=|516]++@|
| +@2 | =++]6+@|
| +6=| +++ ]| +5@ |
e t——m - $-————-- +
| 238 791|564 |
| ++@ ]| 8=3]|=++ |
| =711 62=1]389|
e t——m - po————-- +

A, B, C, - 1FHEFH DA IVIZ NumberPlace lisp 23 —BAIZ G- 2 725V T, TV 77 RXW K
NEIZAA IV HEEEL CNB 22 R TWEY  BHEZR T T DTG TNET,

HEEN O A N PHENZ TV DEZIZIZ IO BAR T RUADSRINTOE T, 28 20E

[(BYR6C3] ZBJEWDTNILHN6 17 3 FINAFIEL TND ZE %R U TWET fTIFEE A D
LIVDEF) T, FNIHEF DIV DEF) T, £ EORLN 1T 15 ETROELNIITI
FIERDET,

EEEDOHIDEE1E Nice Loop DOFEFEDN T A% Nice Loop(Discontinuous Nice Loop)] T,
[AIMSTE]ID 5 DDORIVOEGMNSZY  KEREUT 517 2 FNBEFHERF T4 FET 228l
HIIFENZE (REC2<>4) Z/RUTWETY, DFY 517 2 FIDEMHE E5 4 ZHIFRTE X9,

KD CTIEELD Nice Loop AT DD T, % Nice Loop DA EFRRUZ1E, TNH
D+ Nice Loop THIFRTE 2EMiZ ELOTHRRLUTNEY , NumberPlace lisp (& 5EEXIZHI
BRCI DM 1T EFRUET,

PA_EAY NumberPlace.lisp #{#>T Nice Loop %= #9235 & I Z AR S B AT, BA
FTIXHZHET Nice Loop 2 RULDE T DR E L RDHEREAH T LU TOET, B EGm
FRHUZBLIRDS WG S I3 RO R EIXH D F A,

Nice Loop %7 3

ETHEEDOREREITVET,



FE R : 1= b (unit)
1751 7007 DT N,

£ :Bi-value BNV (2 & IV)
ML TFEDS 2 DT IAZF NIV DT L,

€3 :Bi-location )V (2 Frk )
2ODYIVINIZIFIE T BB DB FESA =Y NN DMMDOINZFEELBRNEE, ZD2D0+
L% Bi-location IV EIES,

EH: VD
22DV AL BWHEUI=ZYMIEL, LB DBEME T A2 OEX AL BV U TS LI

>
“No

SE % :Strong inference (3 EERI(R)
2201V AL BDRITRDEBZGRHZEEX AL B DBER% strong inference L IES,
When A is false, then B is true.

When B is false, then A is true.

(can not both be false)

AL BMAEUI=YMNIETHE. AL BAFEK true 1225 2213780, U725 T,
(A=False)—(B=True)
(A=True)—(B=False)
(B=False)—(A=True)
(B=True)—(A=False)

£ % : Weak inference (W EZER)
2201V AL BORENIROEGEEHLEE AL BDRE{E%E Weak inference L IFESN,
When A is true, then B is false.

When B is true, then A is false.

(can not both be true)

AL BMWREILI=YNMIETHATE, AL BAFEKI false THDZLITHD1ED,
(A=True)—(B=False)

(A=False)—(B=True/False)

(B=True)—(A=False)

(B=False)—(A=True/False)

AL BMEUI=YNMNIET A, strong inference TH AU weak inference THdD, U7z



»->T strong inference X weak inference THH 5,

£ % :Strong link(F WV V%)
Strong inference Zi/z4 V>IN,

E#H: Weak link(FWWIV )
Weak inference #{ii/=4 V> 7D &,

E$H:EHEWK nice loop (continuous nice loop)
BV EED N—T 2T 5T XTOYIIINTE)7H Nice Loop EEHI— I (4
NS TOBDTHINIE, D Nice Loop # #ifi Nice Loop LIESR,

FEF : A#EfE nice loop (discontinuous nice loop)
SIS DT N TOIN—T et V)3 Nice Loop #FIV—V&ii7-L . Je#it V4% Nice
Loop M#UL— L&/ 3 50600 Nice Loop RISk (43d) Wil -L T el — 7% &
1#f5¢ Nice Loop LIES,

strong inference & weak inference A RICKILT 3

EFROPTRHIZEZEZR DX strong inference & weak inference E\WH&F 2 /T, X 1 (&
) ZHNZHZE R TAET,RICL(1 17 15DEIV)E RIC2(1 17 2 FIDEIWV)IL 2 k), D5
LODI= DDA T2/ U 2 AV T,

R1C1 235 TRWAELIERIC21EZ5TY U, 6IZFAL TEFEBRT Y, L7223 >T strong inference
DEHEZM-LUTOET, BBAA, 202D IEFRILIT (ZOHEIXRIL 70y 7 TEdh )i
FAEL VY IDEFEE L TWBDT strong link T,

R1C1 — R1C2 I& strong inference
RIC2 A5 THRWALIZRICLIX 5 RDT, #iAEiZh, ZORRIZEILOTHET,

R1C2 — R1C1 I& strong inference
strong inference Tl&— /3 AN ER L U7z BIERAY i 7] X2 E AL L E L 72 H3, weak inference T
ERIUZENEZZET,

e ZIEX 10 217EHIZIZ 1 HE 8%H.ZLTI%H(R2C1.R2C8. R2C9) D 3 i ffriZ e
B I DEELET, DL E (X D20%BATER VD TE M) 2L 21X R2C1 NITH L
R2C8 X9 TIEHVEFEAMNS R2C1 £ R2C8 1% 9 #2419 % weak inference T (weak
inference DEHBZEMERLUTATFIWN),

R2C1 — R2C8 & weak inference
W AEDGEE R2C8 MITHDAHIX R2CT IFITIEHVEEFANS, Xldt) weak inference
T,

R2C8 — R2C1 & weak inference
ZMD &SI strong inference D4 TE weak inference DIGETE, — H HIZEKY LD
inference W A MIZEKIILHE T,



2$ strong inference TH i weak inference DEFE B/~ 9 DT strong inferece %
weak inference BRI 5L ETEEY , ZONBHEELDTHRELTE VT RIW,

E M Nice Loop &EF&E#E Nice Loop

20D RIVE DEEEEDY strong inference M4 TH weak inference DIGETH, BlALIL T
DIRENIEUOERYD RO IV TOFEREELNZEPMEFEINE T, KIFEDX 1 D RICL &
R1C2 DHITEZIERICL 235 THRWAELIERIC2 235 THBEWDFERIFIELWTT L, I
R1C2 M5 TRWAELIERICL 35 THDE VI HRE IELSRANILTWET,

AL WHILE BEWSTIUZ EEED) Y VBRI LT T, BN DIV B X)L CizE )]
DV IR TOD D THAUE, A TOREIEL B TOREEmE Y. B TORE A C Lokt
35 B TORELRY, 2RELTADIREIZNTS CTOfHRERVET,

ZOESRY Y IBHROBSIF T SV EDNL DI TERIEV DL HE T,
A->B—->C— > Z

ZOEIBHEPDE G A TOMRENRER Z TORGEIZIERELE T ZOHBBIFRITBT AT K

DSLDODT, Z TORGEIE A TOREIERELTOET,

Nice Loop Di# I strong link & weak link Ofl & T, TUCGHEEBED AL & &Kkt
RN —ET D EHREEE IO TEREELTOV— T2 LET,

N—TZRERLUTNEDT, UKV (=FaA2)V) TRILE IV TOIREIZF G ShE S E
MNT-E T B LBV TOIREN D 2o/~ EDZLIZEVET, /e ZIXHEHE OB IL T
(4 Thd | RELCGEEZ IS LK) (=FthIV) T4 TR [ 2 WS ER1EI N
2L WHDIATHD | ENIREIZZR) DS/ \ND 2T (BB ERTOE ML),
DEIVHIRLIVIZADEEFND ZLIEHVEBNDTLAZHIBRTEET,

N—TDEIE IV TE Nice Loop HHHIL—) | & 7- 9 54 %850 Nice Loop EIEUNE G
W, ZOGETRTORIVIEID) > 7RO EIZ R AR IELW I e 2 FERLUTWETS, U
MoOT HIZIE2DDRIVEIDY V2 H weak inference THBDEHIX, 2D IV D inference
2SR (AR, VRO ES) X, ZD20DIVDELLNIIFIELRIT IR &
TA LR T IV FNIVDRT BT % 2 DORIVBET =Y MROHIFRTEE T,

TG DN —T AR THEIIINEFETB-0DRMGEFEDDELLFDIIIIBNET,

Nice loop &NV — IV

1) Strong link &)Y 7%&ELET, Z0VEN+EF | F 387 A TEL,

2) Weak link I&, VY 7 &R T, 70V & -H7 ) TE R TEL,

3) strong inference i& weak inference & iR TE L,

4) strong inference 5 strong inference (2D V%5 KT B XL T RIVNERLH>TH



BRITURRSZ N,

5) weak inference 5 weak inference (2 V725K T2 XTIV ERZSTNE
FXRST VYT ) — Rk 2 fETRIFIUTRS RN,

6) strong inference 75 weak inference, /2T DIV I 2R T HE LT 5 |
DEZDFECHED TNV THE L,

Nice loop #l4f G4

A3EE nice loop Tl I U TD A nice loop HEFHIL—IV AL TR TH LU,
72720 RDOWTNDDEAEDRHILL TS L,

1) —TBaiEIVS 2 DD weak link 2R H, ZNHDZIVBEUTH 5,
2) IV—THlAIVH 2 DD strong link ZFfH, TNED T RINE U TH DB,
3) —T7 Rtk IVAN strong link & weak link 255, ENOED T NIV MR LD,

Nice loop BRI LUTWEEAE. A TOEEIKIMLUET

EH
W nice loop AMD2DD) VI HHIT strong inference THD LI XIZH L, ZHHDY)
VIDTRMN A & BAEB)THEEHIE, IV XIZIF A L B A OBEMBFIIFATIERND,

EH2:

HEH nice loop WD2DODXIVEIDY V75 weak inference THBEHIE, TDVVIDZ
ARV E[F UAE DI TFIE, T D2DD I DEHLNAFIEURITIUT RSN, U235 T Y
V7RV DREMBFEE2ODORINNET IV IS HIRTE S,

TEHL3:
EH nice loop NORNHER HTHD I X I 2522D) 0 7h34E1Z strong inference
THN TP A THEEOIE, IV X DfEIF A THD,

EH 4.
RE%E nice loop WD AR ESG S THDE I X IZHT 220DV 773z weak inference
THYTRIDIIZ A THIEROIE, IV X MO T A ZHIRTES,

EHD:

B nice loop HORER A TH DI X I 252DDY 758 strong inference &
weak inference THh'), weak inference DT N)VH A THBDEHIX, BV X NOEMETE A%
HIrRT X5,

MY Nice Loop, E721& A5 Nice Loop (&, O& DD UTHLII T IE 10 235 20 f2
JEFAELE T UM USRI F 2 HIFRTE % Nice Loop (& 1 fH25 5 HFEETHDH I LM
PTG, TU T FEMZHIPR T X % Nice Loop DK FIE A% Nice Loop TY,



Bi-value )L & Bi-location IV &F#H VY IC Nice Loop #HEFET 3

Nice Loop Tl 2 i)V & 2 Fre Ve FEHMN LU TOV—T2FEELE T, 2 fﬁJlexc‘:b\”)O)cat
EFZTHRARTWNBD IS RIVADEAED 2 DT IAEN/REDOX NV DL T, 2 21X
TIVDONEMNI51ET6IZIHITRIIAEN/Z2IVIE 2 IV T,

2 DORIDEUIT -5 - T a7 DT INNIE L, ZDRIVAD LB FE LT -5 - 7

OwZOH T, Z0D 2 DDVINIUNMEELZWE X ZN5 2 DDV = @D EGE /LU~ 2

Fre ) VRO ET, 72 X 4 T HIZFET DT R TORINEFARAE R AR T 3108 1 17

HE 417 HDRINIUNEELRITNIZ 1174 5DV R1C4A & 4474 5|DE)V R4AC4 1L 3 %
AU 2 VT (X 1 21R).,

B DM T2, FUAT -5 7Oy 27 E T 5 2 VA LIE weak link DE % i
7-UES, BUAT -3 7OV 2IF3E T 5 2 Az )V strong link DE #2172 LE 9, e s
WXV VBRIZHD (=2 DDBIV AL BHREILZZYNMIEL., @ Beifiz o) 25,
B DB T 2 ’DODJ@W)F@E ZERHIAFAE S 2 Z 813 B0 (F-> TV ) DI —)b EFFIN
BNINS T, 728 ZIXFE CATFICEET D 3 2 U7z 2 Fre )V DIl HIZ 3 BFEHET D& iFN—
WV EHVREEA,

2HTY 2 FrCEASHICHEE M TERWIVE £:121E, weak link 2 MEES S A REMED DY &

9, LML Nice Loop ’E%Jﬂ?’é‘é[w 2 NRTOD weak link 2VEERFRTIF AL, —EDFEHER i
729 weak link 720 DMRIZNIHET,

ZDrX1b/b plot](http://arxiv.org/abs/cs.DS/0507053 )L XD FNEIZL 723> TR IVRE DY
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