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mgo.

h2.

02.

c.

EH BIAA,

DrLF) WEE) BR(0) Bw(V) ~LI(H)
ng - mgo, h2.
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compiling D:~prolag-hZeced.pl for byte code...
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[, #o
|
i
u
4 »

Prolog »I%H EAYD . h2co3.pl ® 7125 LS Prolog

| ?- listing.

ELUTHAD, INRGHEARALZTOT I LE2FRLEIVEWS @4 (B

IHAAENTT,

.
& GNU Prolog console I

File Edit Terminal
| ?- listing.

Prolog Help

ca2 1=
[
oZ.

hz.

o2 .
hZco3 -
coZ,
h2a.
o .
mgo.
hz.

h2o -
mgo .

hz.

es

i




| 7- listing.

co2 :-
C’

02.

h2.
02.

h2co3 :-
co2,
h2o.

mgo.

mg :-
mgo,
h2.

h2o0 :-
mgo,
h2.

yes
| 7-

ERAZATVDET—AR—Z (BT T L) 2RRT 5, listing. EHREOEY A NEENLRVED
IZLUTREW, Prolog D775 LY A RTHROY XS, 20707 T LI %EEKT 50
MR BT Prolog 2o TAHAEL & 5,

| ?- mgo.

LHBIAT L, yes EHEA D,
| ?- h2.

LHBRAL L, yes EHEA D,
| ?- au.

<k 3 RPN RN



File Edit Terminal Prolog Help
h2. A

cod -

uncaught exception: error(existence_error(procedurs,aus0),top_level/0)
[ @ v

o 2

uncaught exception: error(existence_error(procedure,au/0),top_level/0)

ERRT B,
Prolog ® 7075 L®

mg :- mgo, h2.

h20 :- mgo, h2.
co2 :- c, o2.
h2co3 :- co2, h2o.
mgo.

h2.

02.

C.

D
mgo.

T~ 722 a7 5 (MgO) BWEAET DL W FEERRNTVE T, MgO O & S IZAXF Tl
b5 &, Prolog TIFARXFTIHE B XTFHFERHERT Z LIZiR>TWBHDT, mgo &/NXF %
Mo THAL 23> 29 A (MgO) 2KBIL £ T, mgo DESBHDET kA (atom) LT ET,
mgo DRIZEV A REMBTHHET, T T Prolog DXAED D 3, HERIC

h2.

I3KE (H2) BEET DL VW FHEEBRTVET,



02.
WEEE (02) BFEHET DL VI FEEEZBRTVET.
c.

FRFE (C) WPMFET DL VIHEEZRAT WS,
Prolog Tld 707 7 A% GAAALIZES, TDTHT I AMIEIWTHMZ L TWE XY,

| 7-
1% Prolog MVEM %% F M 1F 2D HK WS Ta v 7~ (ALRERLS) T,
| ?- mgo.

EANTBDEBALT T AT 2T L (MgO) I3FAET 507 LEM LI 22D £9, B~ 7%
v a v (MgO) 37 ET 5

mgo.
ETa T I LIV THBEDT

| ?- mgo.

CEMTEE, yes EEZXTZDIITT,

| 7- h2.

EWHERIZH, Tus 5 LI

h2.

ELENWTHDEDTyes EEZXBDET,

| 7- au.

WS EMIZIKZ, Tus I A

au.

EWVWSFIBARNVD T, au IZFIS W E Prolog BT I — Ay =V % HUE L, RIZ
| ?- co2.

CHET L, yes EBHEAET,



File Edit Terminal Prolog Help

uncaught exception: error(existence_error(procedurs,aus0),top_level/0)
| ?- co2.

A A NN
co2.
EWVIFBDPRNDIZE D UT yes EEZXDTULEINT? au DGFHERRD,
co2.

EWVHEdid (ZEMbRFE CO2 BFAET 5) FRVnTIA, TurJ sz ki@t
co2 :- ¢, o2.

EWVWIS DD FF, T co2 BEET H72DITF ¢ & o2 BbEL e w3k cd, Z
N FE (C) LEFE (02) DL T biR#E (CO2) ks &\ KA % Prolog T
KHUELOTT, ORI LD, “BILHE (CO2) BT 5 A& > BRIZHE (C) L
% (02) PIHET B AL WS HMICH XA SNET, T025 Ak

02.

c.
EWS Lk AH B DT, Prolog 1 yes EEX D TT,
| ?- h2co3.

LHEMTELHEE yes EHZET,



File Edit Terminal Prolog Help

h2cad - A
vol,
hio.

SACIAS)
h2co3.
LS AR IE AT
h2co3 :- co2, h2o.

EWSERAH B DT, h2co3 BFELET DL W ERIE, co2 & h2o IZFEET B W ERMIZ
BEEHBDLDET, co2 W ETAZIIITEFEHLETSE (GASNTWBILENIET ¢ & 02 TIENS)
DT, h20 XEET 5D % Prolog IXiRE T,

h2o0.
EWV IS ERIZ AR NT T A,
h20 :- mgo, h2.

YOS ERAS D E T, ZHEEIEY 30T A (MgO) &Ak# (H2) ARISLT, Y2 R YA
(Mg) &7k (H20) 233k 5 5 5 bR IG %

mg :- mgo, h2.
h2o0 :- mgo, h2.

Y5 AT (ALY 230w A (MgO) &k (H2) BdHIIEY 230w 4 (Mg) MFET 5 Lk
YR UYL (MgO) £k (H2) HibhIEk (H20) BEET ) TRELTVET, fEoT. X
(H20) BEET 3 72012 3lAL~ 2 5 o 7 1y (MgO) k3 (H2) ABHIEE N LItk 0 £,



mgo.
h2.

DLk D% B DT, Prolog & yes EEH X720 T,
L THhBL

mg :- mgo, h2.

h20 :- mgo, h2.
co2 :- c, o2.
h2co3 :- co2, h2o.
mgo.

h2.

02.

c.

D7 T I LT

| ?- h2co3.

LHEMT 5,

yes

EEZRD, ThiE, TuIIL (T—RR=R) T~AYF (head) #» h2co3 THDELDEHT,
h2co3 :- co2, h2o.

DBEO"BDT, KT 1 (body)

co2, h2o.

D co2 & h20 WD SLONEFN S,

h2co3 :- co2, h2o.

@ h2co3 2~y KN (head) &W\, co2, h2o. #7871 (body) &WWEF, T—I (goal) H
co2, h2o.

BEHERLZ LD EFLRE, £9. AV R (head) M co2 THEELDETOITITL (F—XR—
A) T3,

co2 :- c, 02.

DEDOMBDT, co2 % F7 +1 (body)
c, 02.

THEIMAT

c, 02, h2o.

Dc& o2& h20 BWOIDONE SRS, £3. ~v K (head) D c THDEDETTT
Sh (F—AR—=R) THHRS,



C.
MEOMLZDT, EHOD
02, h2o.

D 02 & h20 DD SEOMNE I DAL, ~v K (head) D02 THELDETOIIL (F—
&&—X) T%Néo

02.
MdBDT, mEIZ ~v F (head) »*h20 THE2HDETHIT T L (T—AX—R) THN5,
h2o0 :- mgo, h2.

MNHBHDT, goal D

mgo, h2.
A5 ARVASYIEE VAR
mgo.

WHBDT, ~v K (head) Ph2 THBZ3EDE2TOTTA (F—RXAR—R) THERS,
h2.

NHBEDT, IXRTHDIL->7z, FNT Prolog 1& yes L& X 7=,
e -
BHE OV EEBTED D EBMT, EN5BHELAET L 70T I LEFh,

KRR ZRAN2

ToEYVD [XAER] 2S5 LIFT. ALRNTTD

child(toyotomi_hideyori, yodonokata).
child(toyotomi_hideyori, toyotomi_hideyosi).
child (turumatsu, yodonokata) .
child(turumatsu, toyotomi_hideyosi).
child(yodonokata, oichi).
child(yodonokata, azai_nagamasa) .
child(ohatsu, oichi).

child(ohatsu, azai_nagamasa).

child(ogou, oichi).

child(ogou, azai_nagamasa).
child(toyotomi_hideyosi, kinosita_yaemon) .
child(toyotomi_hideyosi, naka).
child(toyotomi_hidenaga, takeami).
child(toyotomi_hidenaga, naka).
child(asahi, takeami).



child(asahi, naka).

child(tomo, kinosita_yaemon) .

child(tomo, naka).
child(toyotomi_hidetsugu, miyosi_yosihusa).
child(toyotomi_hidetsugu, tomo).
child(senhime, tokugawa_hidetada).
child(senhime, ogou).
child(tokugawa_iemitsu, tokugawa_hidetada) .
child(tokugawa_iemitsu, ogou) .
male(toyotomi_hideyori).

male (turumatsu) .

male(toyotomi_hideyosi).
male(toyotomi_hidenaga) .
male(toyotomi_hidetsugu) .

male (tokugawa_iemitsu) .
male(azai_nagamasa) .

male(kinosita_yaemon) .

male (takeami) .

male(tokugawa_hidetada).
female(yodonokata) .

female(oichi).

female (ohatsu) .

female (ogou) .

female(naka) .

female(tomo) .

female (senhime) .

father (X, Y) :- child(Y, X), male(X).
mother (X, Y) :- child(Y, X), female(X).
father (X) :- child(Y, X), male(X).
mother(X) :- child(Y, X), female(X).
ancestor (X, Y) :- child(Y, X).

ancestor (X, Y) :- child(Z, X), ancestor(Z, Y).
descendant (X, Y) :- child(X, Y).
descendant (X, Y) :- child(X, Z), descendant(Z, Y).

EHBIAA, family.pl &\ D5 LETTHRIFET 5,
family.pl 2 X 72 1) v 2 LT, GNU Prolog Z#% EiF 3,

child(toyotomi_hideyori, yodonokata).
child(toyotomi_hideyori, toyotomi_hideyosi).
child(turumatsu, yodonokata).

child (turumatsu, toyotomi_hideyosi).
child(yodonokata, oichi).

child(yodonokata, azai_nagamasa).
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child(ohatsu, oichi).

child(ohatsu, azai_nagamasa) .

child(ogou, oichi).

child(ogou, azai_nagamasa).
child(toyotomi_hideyosi, kinosita_yaemon) .
child(toyotomi_hideyosi, naka).
child(toyotomi_hidenaga, takeami).
child(toyotomi_hidenaga, naka).
child(asahi, takeami).

child(asahi, naka).

child(tomo, kinosita_yaemon) .

child(tomo, naka).
child(toyotomi_hidetsugu, miyosi_yosihusa).
child(toyotomi_hidetsugu, tomo).
child(senhime, tokugawa_hidetada).
child(senhime, ogou).
child(tokugawa_iemitsu, tokugawa_hidetada).

child(tokugawa_iemitsu, ogou).

DERTIE. BFEBRERBIL TWT, FIZIE

child(toyotomi_hideyori, yodonokata) .

I%. toyotomi_hideyori I& yodonokata D TH B L WS HEEKL T3,
child(toyotomi_hideyori, yodonokata).

&

child (toyotomi_hideyori, yodonokata).

D& ST child & ( DRNICIZAR=Z2Z ANTIEWIT EHA, F7-.
child(toyotomi_hideyori, yodonokata).

® child (toyotomi_hideyori, yodonokata) Z~v K (head) &F 9,

male(toyotomi_hideyori) .
male (turumatsu) .
male(toyotomi_hideyosi).
male(toyotomi_hidenaga) .
male(toyotomi_hidetsugu) .
male(tokugawa_iemitsu) .
male(azai_nagamasa) .
male(kinosita_yaemon) .
male(takeami).

male(tokugawa_hidetada) .

11



DB IEL BIAIE,
male(toyotomi_hideyori).
l%. toyotomi_hideyori IFHMTHB L VWS FFEEZRLTWE,

female(yodonokata) .
female(oichi).
female(ohatsu) .
female (ogou) .
female (naka) .
female(tomo) .

female(senhime).
DI EL FIAR,
female (yodonokata) .
I%. yodonokata IZZMETH B L VI HEEZRKL TV,
father(X, Y) :- child(Y, X), male(X).

. V—ob (BifI) % Prolog IZ# A TW AT, Tchild(Y, X) 722 male(X)] THIUX, [father(X,
Y)l ToHBEWSHAEZRBL TS, 5 W\WE, lMather(X, Y)] TH27zHi2ld, lchild(Y, X)
7o male(X)] THRINEARSEVENS 2 LERBLTVWA, 20, XA Y ORXETH 5]
DI, Y R X OFHTHO 2D X DBHTHB ] HAKO L TEL W E Prolog IZHZ TW
ZHIITHE, XY RAXFTREINTWED, ZHWFETH S Z L% Prolog IZHZ T
W3, ZHNLAD father ¥ yodonokata (&7 b b & MEEN, INCFTHD B BENH 5,

father (X, Y) :- child(Y, X), male(X).

® father(X, Y) &~ K (head) T. child(Y, X) & male(X) l&A 7 — (body) TI,
FIRRIZ,

mother(X, Y) :- child(Y, X), female(X).

X, XY ORBITHZ] 720121, YR XOFHTHO PO X BLTHD] FEMNKOLT
IX&Wwe Prolog iIZHZTW3,

father (X) :- child(Y, X), male(X).

W, X BRBTH D] 72012k, THEL Y B X DFETHO1D X DBIHTHB | HEIPHY LT
IEE\WE Prolog IZBATWS, 72722084, HD720Dik, X BREDNE S 1T, X DR
HPTIHARVWDT, Y OEICIFELEDS 2V, ELH#H» X OFErvNIE LW, 2o kSR
B, BAER _ 2ESONREERTH D, o T,

father(X) :- child(_, X), male(X).
CEETLIONEERTH B,

mother(X) :- child(Y, X), female(X).

12



X, X BREBITH D] 72D2iE, TP Y B X ODFETH DD X DL THS] FEMNLOILT
& \We Prolog IZHATWSE, ZNELWMHEI _ 2o T

mother(X) :- child(_, X), female(X).
CTEHTLHONEETT,

ancestor (X, Y) :- child(Y, X).
ancestor (X, Y) :- child(Z, X), ancestor(Z, Y).

. XY ORMHTHD] 2050, (YR XDOFETHE) hEaE TR Z 2B X 0T
T, 2o, ZHAY ORMETHS] L\WHHHL L Prolog IZHATW5, Prolog & 70277 A
RN OIEFIZPHARD DT, FUA~Y R (head) DIV — IV PERGE, 2O & S 2R E S
(ancestor(X, Y) Z i3 572812, ancestor(Z, Y) £ [AI U ancestor 25 Z & % FIRRER L
WWETF) DL EFE, Prolog TIEZDIHBENHEHICEET, K154 Y XX OFHTHE] O
£ 5 BHIFINZZV—ILTIRNE D) ARITKS K512, TOEFTERLRITNILRS RN TT,

descendant (X, Y) :- child(X, Y).
descendant (X, Y) :- child(X, Z), descendant(Z, Y).

. XY OFHRTHE] Lid IXHBY OFTH2] »Ezid IX »¥H» 2 orfkc, »
DLILWY DTFHRTHE] LWHHEHL L Prolog IWHATWS, ZNERTERENEIZKS LS
12, ZOIEFTESZ LR ITNER S W0,

ZD LD mHEFELHA OV—IV) DILT, Prolog ICHM%ET 5,

RDES B %ET 5,

| ?- child(tokugawa_iemitsu, ogou).

Z 1 tokugawa_iemitsu & ogou DFAEAZERI L7z Z & T, child(tokugawa_iemitsu, ogou)
LESEENTUT TN (T—EAR=R) IZHENELBN—IVEEENSHIF L 2EMUZZ
&7 5, child() 25 ~v K (head) ZEENT VWD HEPIL—ILEZEHRINTVBIEFICTART
W<, BANZRD9 2 DI

child(toyotomi_hideyori, yodonokata).

TH DM, child(tokugawa-iemitsu, ogou) & child(toyotomi_hideyori, yodonokata) T
FFEIRD R E = U\, WiH—39 5 DIEEED

child(tokugawa_iemitsu, ogou).

ThHbd, BEPAROP-7-DT

| ?- child(tokugawa_iemitsu, ogou).

yes
| 7-

& oyes EEA. ROEMZEMRST IOy TN E2ERT 5,
KD &S B %ET 5,

13



| ?- child(X, ogouw).

Z i child(X, ogou) 23K D LD X & FAFIF 5 &5 Prolog IZfER LI L2745, DE D, ogou
(BIL) OFIFHENEBEMULZZ 81285, §56L 707 T0 (T—AR—R) ZIEIZHHNR

child(senhime, ogou).

%9 RDOIF5, child(X, ogou) & child(senhime, ogou) (& X IZ senhime % fAA T 4IE—EF
5, TIZT

| ?- child(X, ogouw).

X

senhime 7

LERAB, TOLIBGA, 7 TRDO > TWVWBDRHIEFBEPEHNTNEDT
X = senhime ? ;

& ZITBRAC RO FHIFHEN EERILZZ it d, $5&
child(senhime, ogou).

DIEE MO TRT T L (FT—AR=A) &N,

child(tokugawa_iemitsu, ogou).

Z R DU, child(X, ogou) & child(tokugawa_iemitsu, ogou) & X IZ tokugawa_iemitsu %
RATNIE—ET2DT

| 7- child(X, ogou).

>
]

senhime 7 ;

>~
]

tokugawa_iemitsu

(31 ms) yes
| 7=

LEZ ROEMOHD 70y T 2RRT 5, ; BHlfEeROIEL L 2ERT 5,
RDEDBEMZT 5,

| ?- child(X, azai_nagamasa).
ERER

| ?- child(X, azai_nagamasa).

X = yodonokata 7

LEZXD, TEE

14



X = yodonokata 7 a
& azflbillt, $o&

| ?- child(X, azai_nagamasa).

X = yodonokata 7 a
X = ohatsu

X = ogou

no

| -

EEAXD, a FITRTOHIfFEZROSED Z L 2FHKT 5,

File Edit Terminal Prolog Help

G Proleg 1.4.4 (04 hits)

Compiled Apr 23 2013, 16:03:07 with cl

By Daniel Diaz

Copyright (C) 1999-2013 Daniel Diaz

compiling D:/prolog/familyS.pl for byte code...

D:/prolog/familyS.pl:44: warning: singleton variables [Y] for father/1
D:/prolog/familyS.pl:45: warning: singleton variables [Y] for mother/1
D:/prolog/familyS.pl compiled, 49 lines read - 6193 bytes written, 15 ms
| ?- child(tokugawa_lemitsu, ogou).

85
?- child (X, ogou).

= senhime 7 ;
= tokugawa_lemitsu

(16 ms) yes
?- child(X, azal_nagamasa).

= yodonokata 7 a
= chatsu

= agol

RO K S HEM%ET 5,
| ?- child(senhime, X), female(X).
ER-R
X = ogou

EEZ B,

i, Tchild(senhime, X)J & [female(X)] &Wif %729 X (ZMarBHM LI &I124k5,
lsenhime (¥ X O] T X 3% OWG 27 X (3, 37205, lsenhime (TH) O
REUSHED? ) CELZZ 25, BRI, X =ogou (BIL) THD, ik,

15



mother (X, Y) :- child(Y, X), female(X).
ERBITHDHODOHAZHATNEDT, ROLSWEHMZ LI L LRUTH S,
| 7- mother(X, senhime).

X = ogou

t%iéo

File Edit Terminal Prolog Help
] A
| ?- child(X, ogou).

= senhime 7 ;

= tokugawa_lemitsu

(16 ms) yes
| ?- child(¥X, azal_nagamasa).

= yodonokata 7 a
= chatsu
= agol

no
| ?- child(senhime, X], female(¥).

| ?- child(senhime, X), female(X).

LHERL7zE ED Prolog DS IZRD L H1Z7%, £T child(senhime, X) &KX =V <y F v
745~y R (head) 28T,

child(senhime, tokugawa_hidetada).

%9 RO 5, child(senhime, X) & child(senhime, tokugawa_hidetada) i% X IZ tokugawa_hidetada
ERATHE—HTHDT, ROIT—)ILTH 5 female(X) D X IZ tokugawa_hidetada ZfRA L7z

female (tokugawa_hidetada) DS D DM E D FANS, UL, female(tokugawa_hidetada)

WZRR =23y F 7 F 5 (female(tokugawa_hidetada) Z D H DAEEUTME Y IR AT UL~

;4 2) ~v K (head) FFEELR, £I T,

child(senhime, tokugawa_hidetada).

D% A T child(senhime, X) & XX —> v F 7 FTE5AY KN (head) ZHET, Zhar NNy 7 bTy
FUTLEVET,

16



child(senhime, ogou).

% W21}, child(senhime, X) & child(senhime, ogou) & X IZ ogou ZRAT 5 & —HT 5D T,
RDIT—=)VTH% female(X) D X IZ ogou ZfNA L7z female(ogou) DL D LD E D PN S,
female(ogou) & /XX —> < v F V7T 5y N (head) 2T,

female(ogou) .
EROTB, INTEEBVIIDI & E2HENDT-D T, Prolog I

| ?- child(senhime, X), female(X).
X = ogou

yes
=

CEZT, —H

| ?- mother(X, senhime).

EHEM U 72541, mother(X, senhime) &8 X—> 3w F 27 FT5AY RN (head) ZHEL.
mother (X, Y) :- child(Y, X), female(X).

D,

mother (X, senhime) :- child(senhime, X), female(X).

& Y IZ senhime %{8A L. mother(X, senhime) % child(senhime, X), female(X) & & & # X .
child(senhime, X), female(X).

DR LONE S pafiNs, #OHSII LEALUTY, ZIT,

mother (X, Y) :- child(Y, X), female(X).

I% Prolog DWNETIE X & Y IFAFIHA LR VIS ICHSITEZHMZ SNTVET,
X XY Difitk (sister) THZEES5V—IL %

sister(X, Y) :- female(X), child(X, Z), child(Y, Z).
TEHLTAZT, family.pl DERBZIENM L. FHE Prolog 25 LIF 50

| 7- assertz((sister(X, Y) :- female(X), child(X, Z), child(Y, Z))).
T—IRFAIZEIL 9,

| 7- sister(senhime, X).

LHEMT S

17



| ?- sister(senhime, X).

X = senhime ?
CEZET,

| ?- sister(senhime, X).

X = senhime 7 a
ClfRzE KRB &

| ?- sister(senhime, X).

X = senhime 7 a
X = tokugawa_iemitsu
X = senhime

X = tokugawa_iemitsu

Fle Edit Terminal Prolog Help
= ogou A

no
| ?- child(senhime, X}, female(X).

| ?- mother(¥, senhime).

= ogou
| 7- assertz((sister(X, Y) :- female(X), child(¥, Z), child(¥, Z))).

| 7- sister(senhime, X).
= genhime 7 a
= tokugawa_lemitsu
= genhime
= tokugawa_lemitsu
{15 ms) ves
| 7-| v

< LA
0000000000000

18



ZHIUTIE 2 DRIEDNH D £97, 1 Dl& senhime DHfifkAY senhime 12725 TW5 Z & TT, Prolog
DB 1%

| ?- sister(senhime, X).

DOERNZH L T,

sister(X, Y) :- female(X), child(X, Z), child(Y, Z).
D=L TRTREHEZ

female(sennhime), child(sennhime, Z), child(X, Z).
IR A

female(sennhime) .

EEDHENDHBDT

child(sennhime, Z), child(X, Z).

EF- M EHEIZ L,

child(senhime, tokugawa_hidetada).

WD), Z T tokugawa_hidetada ZfUAL
child(X, tokugawa_hidetada).

% (VRANEL IR UN

child(senhime, tokugawa_hidetada).

Z 5D, X IZ senhime Z2RATIE—HTHDT

| ?7- sister(senhime, X).

X = senhime 7

EBEZFUL, THZERQIZER X Y BERZ WS Ze2EBMLTETIEVWNTY, Hb,
sister(X, Y) :- female(X), child(X, Z), child(Y, Z), X \= Y.

ETIURNNTT, £ 5 1 DORMEIFFRIUEAN EH TSI & TY, Z & LT tokugawa_hidetada
ERATD5EGL Z LT ogou 2ZRATHGEL EEHTLN6TY, Zhzitl) 5 i34l
ZE

parents(X, Y, Z) :- female(Y), child(X, Y), male(Z), child(X, Z).
EXDENY T, RKNVZTHE2EVI L=V EFZITERL.

sister(X, Y) :- female(X), parents(X, Z, W), parents(Y, Z, W), X \= Y.

19



CEHETNIXRWVWTT,
| ?- retract((sister(X, Y) :- female(X), child(X, Z), child(Y, Z))).

yes
| 7- assertz((parents(X, Y, Z) :- female(Y), child(X, Y), male(Z), child(X, Z))).

yes
| 7- assertz((sister(X, Y) :- female(X), parents(X, Z, W), parents(Y, Z, W, X \= Y)).

yes

| ?- sister(senhime,X).
X = tokugawa_iemitsu 7 ;

(16 ms) no
| 7-

| ?- sister(asahi, X).

no
| 7=

e EY, TNk
female(asahi).
DEHZINTVWARVWNASTYT, Z0HEL

| ?7- assertz(female(asahi)).

uncaught exception: error(permission_error(modify,static_procedure,female/1),assertz/1)
| 7-

&7, assertz() TIREMTE FH A, family.pl ZEEL £7,

female(asahi).
parents(X, Y, Z) :- female(Y), child(X, Y), male(Z), child(X, Z).
sister(X, Y) :- female(X), parents(X, Z, W), parents(Y, Z, W), X \= Y.

ZEIU I, B B,

female(asahi).
parents(X, Y, Z) :- female(Y), child(X, Y), male(Z), child(X, Z).
sister(X, Y) :- female(X), parents(X, Z, W), parents(Y, Z, W), X \= Y.

ZZODFE ., family.pl ORBZIGEMT 2L E5 VWS DT H

female(asahi).

20



iU EH A

female(asahi).

1%, female(). D7 — T DHBITBIMUTFI N,
| ?- sister(asahi,X).

X = toyotomi_hidenaga 7 ;

(16 ms) no

| 7-

&7 9, toyotomi_hideyosi WTEH A,
R E I RBPRLD2GEFES THERWTL &S5 7 7

sister(X, Y) :- female(X), parents(X, Z, W1), parents(Y, Z, W2), X \=
sister(X, Y) :- female(X), parents(X, Z1, W), parents(Y, Z2, W), X \=

ZEIMU, sister(X,Y) DEHZ

sister(X, Y) :- female(X), parents(X, Z, W), parents(Y, Z, W), X \= Y.

sister(X, Y) :- female(X), parents(X, Z, W1), parents(Y, Z, W2), X \=
sister(X, Y) :- female(X), parents(X, Z1, W), parents(Y, Z2, W), X \=

ELx9d,

| ?- sister(asahi, X).

X = toyotomi_hidenaga 7 a
X = toyotomi_hideyosi

X = tomo

no

| 7-

ERRTDHEIITRDE UL,

21
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File Edit Terminal Prolog Help

female(d), A

parents(A, C, D],

parents(B, C, D},

L N\=B.
sister(A, B) :-
female(d),

{

{

)
parents(A, C, D],
parents(B, C, EJ,
AN=B,
D ~=E.
sister(A, B) :-
female(d),
parents(A, C, D],
parents(B, E, D],
AN=B,
C~=E.

(125 ms) ves
| ?- sister(asahi, X).

= toyotomi_hidenaga 7 a

= toyotomi_hideyosi

= tomo

M -

Bl (parent) . # (daughter) . & ¥ (son). AR (grandfather) . fif}: (groundmother) . #%
(grandchild), % FE7z1&55 (brother). 5 FE 721X58 £ 7213kl £ 72138k (sibling) . ARk F 72 138U
(aunt), AR E 7 IFMR (uncle). & (niece). H (nephew). M (cousin) FED & S IZE
#ITIon?

X E&YMWERRDLIEE \+X=Y) TERETEHILHETEET, \+ Tnot ZELTVET, Zh
% GNU Prolog OFjl i ik T,

BABDOEERVEKRER

HARM % Prolog IZHATAEL &5, [0 FEKKTT ] WS HFEL X PEABLS X ©
ROEHARBTT ] LI b—)b (BRI % Prolog IKHZ £9., X OXROEE B s(X) T%
TILIIZT B IDON—IVITHIRNREERZ M- T

natural_number (0) .

natural_number (s(X)) :- natural_number (X).

TREITEEY, Zh% Prolog (CHZAT, BRILTAEL &S, BFEKRETIXEABZ 1 2256
WBEADOPEBTTMN, REUETIZ 0PSB ELIONEBTT., 0 P OHBOIEI>BUTIZRS
XO A FERZD S TT,

22
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(125 ms) ves
7- sister(asshi, X).

= toyotomi_hidenaga 7 a
= toyotomi_hideyosi
= tomo

no
| 7- assertz(natural_number(0}].

(33

| 7- assertz((natural_number(s(X)) :- natural_number(X)).
uncaught exception: error(syntaz_error('user_input:5 (char:52)
| 7- assertz((natural_number(s(X)) :- natural_number(X))).

(33

| ?- natural_number(0).

yes

| ?- natural_number(s(s(0))).

yes
| ?7- natural_number(s(s(s(s(s(0)))))).

yes
e E9,
| ?- natural_number (X).

. BRI EEML T I,

23

, or ) expected'),read_term/3)
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(33 A
| ?- natural_number(s(s(s(s(s(0)))))).

(33
| ?- natural_number(X].

{63 ms) ves
| B

ZNIE £ 9 natural_number THEE A~y RZ2¥LET, £,
natural_number (0) .

Z RO,

X=0°7

EEAFET, Ut VWTTNEEMT S
natural_number (s(X)) :- natural_number(X).

%5 DlF. natural_number(X) & natural_number(s(X)) # X —r<wvFIHFT, ZOR,
TNEND X IZEA S\ & 51T Prolog DN TIXADOLRTIZAR > TWE T, SRIC

natural_number (s(Y)) :- natural_number(Y).

o TWAH L2 U E Y, natural_number (X) & natural_number(s(Y)) % —HHIE57-DIZIF
X % s(Y) &3 HEVWTT, 22T X =5(Y) & UT natural _number(Y) ZH7z72 I —)L& L
THYRZLET, iR TIPS I EBUNSELET,

natural_number (0) .

ZROF. Y =0 T EE VI EIZROEET, X=5(Y) Zo72DT. X=5(0) £EZXET,
Bz, AlffE%ZE D45 & natural_number(Y) & natural_number(0) ZNX—V v FIHE/-e
ZAESTDTRD

natural_number (s(X)) :- natural_number (X).

24



ZH1DOFF 9, natural _number(Y) & natural_number(s(X)) Z—H Xt F T H natural_number(s(X))
IXNERIZ 1

natural_number(s(Z)) :- natural_number(Z).

THhdLEZDE, Y =s(Z) L3E—BLEd, £I TIT—)L% natural_number(Z) (ZLT
BRRLUET,

natural_number (0) .

2RO, Z=0 & 31IL natural_number(Z) & natural_number(0) (F—E UL XT, Y =5(2)
72o72DT, Y=5s(0) &b, BIZ, X=5(Y) Z>o72DT X=s(s(0)) &7 b, X=s(s(0)) &5
RUET, BT, ZhOOBELTY., IWWERINGRERDT IWE 25T, RSO SO
ERETEET, TWhoHTL 32O T0 s 5 IV /S THRNRERPHTEEI NS,
ZOIBENET, 2T, TRTOHRKBUIMATT L IFE» RV & 512, BRBUIMRED Y
F9, ARV —Z2HWY>TEILL X,

Prolog ICHARBDR LA ZHATAZEL & I,

natural_number (0) .

natural_number (s(X)) :- natural_number(X).
plus(0, X, X) :- natural_number(X).
plus(s(X), Y, s(Z)) :- plus(X, Y, 2).

WS Ta s S AEEDD.

| 7- assertz((plus(0, X, X) :- natural_number(X))).
| 7- assertz((plus(s(X), Y, s(Z)) :- plus(X, Y, Z))).

ELET,

Zhid, X PEREORE, 0723 X IEZX TY) & [XZ2TY W Z O, X DROERE (D
F0s(X) 2T Y IZZ OROBELRE (DF D 5(Z) TTI LWVWI DDV —LEHZATVWET,
ZERHOBAIDPHUHRNRERTT, TN T Prolog FHARBO L UEZHMLUET, HLDT
AEL & D,

25
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= s(s(s(s(s(s(s(s(0)))))))) 7 : A

= s(s(s(s(s(s(s(s(s(0)))))1))) 7

{63 ms) ves
| ?- assertz((plus(0, X, X) :- natural_number(X))).

| 7- assrtz((plus(s(X). Y, s({Z)) :- plus(X, ¥, Z))).

uncaught exception: error(ezistence_error(procedure,assrtz/1),top_level/0)

| 7- assertz((plus(s(X). Y. s(Z)] :- plus(X, ¥, Z}).

uncaught exception: error(syntaz_error('user_input:13 (char:47) , or ) expected'],read_term/3)
| ?- assertz((plus(s(X).Y,5(Z)) - plus(LY,Z))).

(33
| ?- plus(D, s(0}). X).
uncaught exception: error(syntaz_error('user_input:15 (char:17) . or operator expected after egpression'),read
| ?- plus(0, =(0), X).

Wo lZWTBREZTWETA, Jlicarya— 0 WET 200 TIEdY TR, HOP DL
ERERLCAR IO I VI BRHERL IS0 T, BB L5k ->TH, AFREWET
5H5DTT, EH5LTAVa—RIMERBL5IZR o7 eBIANT, HOS5PIEMAERRL -
MOEX2 LD o7z, RO NTIFBEZ K BNVEE>TVWABADRVWE LD, REDFEX
AR RTWBREDNEZEIBRENUET, I —XIFZNIEARBIZZ S &S b
ARINZUERA, VI IDPBFICETERERKTEZ:H0FET, HlIZIE 770V 7 NT¥E
XADHEVWEERBTANERZENTWVWS L EZ, V7 M FICZTOREWEBIELEZS, BN
U7 XEIZHR 6L, ZDY 7 MIMEWYNZRD FHA, TT7—BHEs, ¥IBRTTI—2E-T
WA PPFHRTEBIEEWZIT T, BV TRZWGEEEZ2I2H 0 T, =7 —DIERHOIIT
Fricfii@nwaid b £9,
X,

| ?- plus(0, s(0), X).

X = s(0)

. 0727 LIHMI2EMLZDT, X =5(0), 97205 1 TTLEAZDOTTH, XD
| 7- plus(X, s(0), s(s(s(0)))).

X = s(s(0))

X1 Z272Z0T3127%25 X 3Ty EML, X1d2 TFEEATVWET, Prolog 132
D E D IZRBPARMNTIHRHKL L ZADHANWE Z AT,

26



| 7= plus(X, Y, s(s(s(0)))).

CHEMTSE, UT3ICAhHEAMEINTAATINXT,

File Edit Terminal Prolog Help

uncaught exception: error(syntaz_error('user_input:15 (char:17) . or operator ezpected after expression'),read A
| 7= plus(0, =(0), ¥).

= 5(0)

15
| 7= plus(¥, s(0), sis(s(0)))).

=g(s(0)) 7 ;

{ino
| 7- plus(Z, ¥, s(=(s(0)))).

2B THRARTRTTIE W,
RIZERBDOENFE%Z Prolog IZHATAEL & 5,

times(0, X, 0) :- natural_number(X).

times(s(X), Y, Z) :- times(X, Y, XY), plus(XY, Y, Z).

THIIEZHZX T3, (X PEHAROK, 0172 X I X TTI & X OROEAREE Y O
3. X EYOORE XY 2T32E, XY YODHZTYT] OZDODIL—IVTHZBIZ AR
¥, BREMXEF>TRELUTHREWVWTT, Tk, HIBEZHEL TV 2FARTEIL &5,

| 7- times(s(s(0)), s(s(s(0))), X).
CEMT S E

X = s(s(s(s(s(s(s(0)))))))
EEAETN

times(s(s(0)), X, s(s(s(s(0))N).
LHMT S E

X = s(s(0))

27



CEZIE, TV —ALET, A THEMUZANOHENGBHRERTIEH Y HA, HHT
Prolog DB EEZ S L LTE S UTTEFE o= EFEZXATHTTI W,

S GNU Prolog console i e

File Edit Terminal Prolog Help

GNU Prolog 1.4.4 [64 bits)

Compiled Apr 23 2013, 16:05:07 with cl

By Daniel Diaz

Copyright (C) 1999-2013 Daniel Diaz

compiling D:/prolog/natural_number.pl for byte code...
D:/prolog/natural_number.pl:11: warning: singleton variables [X] for exp/3
D:/prolog/natural_number.pl:12: warning: singleton variables [X] for exp/3
D:/prolog/natural_number.pl compiled, 21 lines read - 4956 bytes written, 0 ms
| 7- times(s(s(0)), s(s(s(0))). X).

Z DAt

natural_number (0) .

natural_number(s(X)) :- natural_number(X).

plus(0, X, X) :- natural_number(X).

plus(s(X), Y, s(Z)) :- plus(X, Y, 2).

times (0, X, 0) :- natural_number(X).

times(s(X), Y, Z) :- times(X, Y, XY), plus(XY, Y, Z2).
exp(s(X), 0, 0).

exp(0, s(X), s(0)).

exp(s(N), X, Y) :- exp(N, X, Z), times(Z, X, Y).
factorial(0, s(0)).

factorial(s(N), F) :- factorial(N, F1), times(s(N), F1, F).
greater_or_equal(0, X) :- natural_number (X).
greater_or_equal(s(X), s(Y)) :- greater_or_equal(X, Y).
greater (0, X) :- natural_number(X), \+(0 = X).
greater(s(X), s(Y)) :- greater(X, Y).

minimum(N1, N2, N1) :- greater_or_equal(N1, N2).
minimum(N1, N2, N2) :- greater_or_equal(N2, N1).

mod(X, Y, X) :- greater(X, Y).

mod(X, Y, Z) :- plus(X1, Y, X), mod(X1, Y, Z).

28



gcd(X, 0, X) :- greater(0, X).
gcd(X, Y, Gecd) :- mod(X, Y, Z), gcd(Y, Z, Gcd).

LEZRTNIE, ADPHKRLEZPEADTEIATTEI,

[RE : exp, factorial, greater_or_equal, greater, minimum, mod, ged &% £ D & 5 {Z Prolog
CBATWE P XETHI LR T,

M - fBE (even), ##EX (odd) A %YET BN —I % EN,

HIEEE

Prolog TH I @EDOHMEFHHHKE T, BELZFHETL 7077 LITRD L5120 £,

factorial(N,F) :- N>0, N1 is N-1, factorial(N1,F1), F is NxF1.
factorial(0,1).

RO &S BHAMET 5,

| ?7- factorial(5,F).

RD &5 EZ&"5,

F = 120

I, BERO—DDERTH D

n! =n * (n-1)! if n > 0 and

n! =1 ifn=20

% Prolog IZHATWS, ZD & SIZ Prolog £XD Scheme TIEFIFHNIZ (BUFE TV D IRHHINIC)
MHEEET S, ZDX 55200 HIZIENS Z 2 A Prolog & Scheme T7/U 27 I V7 HKSE D
ESNDORPNETH S, C++ THNIXEVIRLTERTESD, C++ THEHHWVWIES T3
VYIRS HOIZE, HBRINERPBETHD, I T, Prolog THIEFIHZ T 5 & Eik

N1 is N-1,
F is N*F1.

DEDIZ, is 2FS, TNFN, NLIEIN-1THD, FIEIN*FLTHBILE2REHELTWS,

| - N is 4 + 7.
N =11

yes
TIH

| 7- 11 is N + 7.

uncaught exception: error(instantiation_error, (is)/2)

T, is DAL T 2 & SMEPHEE L TWiRITER D X8 A,
BRAEEZRDBIZIE, 2 =27V Y ROHBREZH->T
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gcd(X, 0, X).
gcd(X,Y,Z2):- U is X mod Y, gcd(Y, U, 2).

EEHETITI,

| 7- gcd(24, 9, X).
X=37

(47 ms) yes

LEZXD, ZOHBIRERDIETHPRYITY,

gcd(X,Y,Z2):- U is X mod Y, gcd(Y, U, 2).

gcd(X, 0, X).

CEHRT DL

| ?- gcd(24, 9, X).

uncaught exception: error(evaluation_error(zero_divisor), (is)/2)

LT T —Z720 £7, Prolog 1 ged() DEHZEZL TV BIMEIZHHARE DO TR T FME2 FTER
LTHBLBEPRDDET, HU, BEE2HEITEZ 0/ 70L512

gcd(X,Y,Z2):- Y > 0, U is X mod Y, gcd(Y, U, 2).

gcd(X, 0, X).

ELTHBIHEOKTY,

M : NEHO AR T 700 I Leffn, =MKxeldl, 3, 6, 10, 15, 21,
28, 36, 45, - <& TH B,

) X b

) Z M& Prolog & RIZF#AAT % Scheme D 70T IV 7 TELOHTCEERLDT, IZED
ANITY, NLHIBED 72D D FFEOHEERIFC L2, RbEDFiE,. HlAIX, Python TH il
WX ETL, C® C+H4 TREFEV AN LTTRZZIVZLET, Prolog T,

o, 11, [1, 2, 31, [A, B, C1 , [a, [b, <], d]

DESHEET 2, WOPEMLTAL D,

| 7= [1; 2’ 3] = [1: 2’ 3]-

yes

| 7= [1; 2’ 3] = [X: Y’ Z]-

30



no

Head
Tail

yes

Head
Tail

yes

Tail

yes

Head
Tail

yes

Head
Tail

yes

(1, 2, 31 = [X, X, Z].

[a, b, ¢, d] = [Head|Tail].

[] = [Head|Tail].

[a] = [Head|Tail].

= a

= [

[a, b, c] = [alTail].

= [b, c]

[a, b, c] = [al[Head|Taill].
=b

= [c]

[a, b, ¢, d, e] = [_,_|[Head|Taill].

[d, el
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| 7- [a, b’ c, d: e] = [_,_l[Headl_]]-
Head = ¢

yes

_RUANVKRA—=FRT, [T =7 7149335,
JEEERR ) A D THEZ NS ARO/SMN EHEZRD D 70T 5 JMIRD K 51220 £,

area([Tuple],0).
area([(X1,Y1),(X2,Y2) |XYs] ,Area) :-
area([(X2,Y2) |XYs] ,Areal) ,Area is (X1*Y2-Y1xX2)/2 + Areal.

RO &S 5HM % T 5,

| 7- area([(4,6),(4,2),(0,8),(4,6)],Area).
RD &S BEX &G5,

Area = -8.0 7

JERE (4,6),(4,2),(0,8),(4,6) THAONILMLOR M EHZFHELTW5,

M : 2RO/ EEEP EO 7075 A TEZSNSHEZHEAE L, Vb i RZ ML
DR MVEE (RT MIVOAE) 2EZIE IV,

VA NDOERKEZRKRD B %KD E T 7T A

BN SEMALTO 7T L EEBETBENTVERTA, FIED 7075 L% RIUGA T, MIZEMAW
T2 ZDTar I LEEL VKD, TOHEIZR S ZFEZXAWMALE2EZET,

maxlist([X|Xs],M) :- maxlist(Xs,X,M).
maxlist([X|Xs],Y,M) :- maximum(X,Y,Y1),maxlist(Xs,Y1,M).
maxlist([],M,M).

maximum(X,Y,Y) :- X =< Y.

maximum(X,Y,X) :- X > Y.

RO KD EM%ET 5,

| ?7- max1list([5,3,9,4,7,1]1,M).
RDEDREZ %G5,

M=97

maxlist([X|Xs],M) :- maxlist(Xs,X,M).
maxlist([X|Xs],Y,M) :- maximum(X,Y,Y1),maxlist(Xs,Y1,M).
maxlist([],M,M).

maximum(X,Y,Y) :- X =< Y.

maximum(X,Y,X) :- X > Y.

TiE, YA MDOERKMEERD D 2 ZHDBREE OV—Ib, #HHI)
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maxlist(X,M)

ZRD B DIT 3 BHDBREE (V—)b. HHAID
maxlist(X, Y, M)

ZEAL.

maxlist([X[|Xs],M) :- maxlist(Xs,X,M).

T, X PROIOERTHS ) A D [X—Xs] ORKAM M 13, RKIZHHRSOBAME X £ L, X &
DA NDEKD Xs OFKME M 2 RONIF I W EEEZEEZHRZ S, LT,

maximum(X,Y,Y) :- X =< Y.
maximum(X,Y,X) :- X > Y.

T, ZODOHDREVE %25 Z5BEE (V—)b, HAD) 2HAL X &Y TY PREVDREY
X UEDRTHH, X & Y TXBAREVDIEK, XY O AREVWELETHD)

maxlist([X|Xs],Y,M) :- maximum(X,Y,Y1),maxlist(Xs,Y1,M).

T. Y & X 2lRAIOEZL TS [X—Xs] DIRKENA M THHEiE, X &Y DREWH%Z Y1
LFTBHLE VANDED Xs & Y1 ORKEN M THDLEHETE 5L Prolog IZHZA TV,
FULT, YA 728 &,

maxlist([1,M,M).

CARDEKRAE M DI04 DERKRMEIZ72 25 L HRKIZERL TV,
I VA N OBUEDOR %Kk D 71 7T LalfEh,

AL TOT 5 A

Bruce A. Tate & 7 2O0DFFE 7 20HA,  Ohmsha FEAL2 34 (CHIRDMRI 3 & &H
WTHDET, RUNESDHENPDTAEL & 5,

BoONL— )V ERL T,

valid([1).
valid([Head|Tail]) :-
fd_all_different(Head), valid(Tail).
sudoku(Puzzle, Solution) :-
Solution = Puzzle,
Puzzle = [S11, S12, S13, S14, Si5, Si16, S17, S18, S19,
S21, S22, S23, S24, S25, S26, S27, 528, S29,
S31, S32, 833, S34, S35, S36, S37, S38, S39,
S41, S42, S43, S44, S45, S46, S47, S48, S49,
851, 852, S53, Sb54, Sb5, S56, S57, S568, ShH9,
S61, S62, S63, S64, S65, S66, S67, S68, S69,
Sr1, S72, 873, S74, S75, S76, S7T7, S78, S79,
581, S82, 883, S84, sS85, S86, S87, S88, S89,
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S91, S92, S93, S94, S95, S96, S97, S98, S99],
fd_domain(Solution, 1, 9),
Rowl = [S11, S12, Si13, Si14, S15, Si16, 817, S18, S19],
Row2 = [S21, 822, S23, S24, S25, S26, S27, S28, S$29],
Row3 = [S31, S32, S33, S34, S35, S36, S37, S38, S39],
Row4d = [S41, S42, S43, S44, S45, S46, S47, S48, S49],
Rowb = [S51, S52, S53, S54, S55, S56, S57, S58, S59],
Row6 = [S61, S62, S63, S64, S65, S66, S67, S68, S69],
Row7 = [S71, S72, S73, S74, S75, S76, S77, S78, S79],
Row8 = [S81, S82, S83, S84, S85, S86, S87, S88, S89],
Row9 = [S91, S92, S93, S94, S95, S96, S97, S98, S99],
Coll = [S11, S21, S31, S41, S51, 861, S71, 881, S91],
Col2 = [S12, S22, S32, S42, S52, S62, S72, S82, S92],
Col3 = [S13, S23, 833, S43, S53, S63, S73, S83, S93],
Cold = [S14, S24, S34, S44, S54, S64, ST74, S84, 5947,
Cols = [S15, S25, S35, S45, S55, S65, S75, S85, S95],
Col6 = [S16, S26, S36, S46, S56, S66, S76, S86, S96],
Col7 = [S17, S27, 837, S47, S57, S67, S77, S87, S97],
Col8 = [S18, S28, S38, S48, S58, S68, S78, S88, S598],
Col9 = [S19, S29, S39, S49, S59, S69, S79, S89, S99],
Squarel = [S11, S12, S13, S21, S22, S23, S31, S32, S833],
Square2 = [S14, S15, S16, S24, S25, S26, S34, S35, S36],
Square3 = [S17, S18, S19, S27, S28, S29, 837, S$38, S$39],
Square4 = [S41, S42, S43, S51, Sb52, S53, S61, S62, S63],
Squareb = [S44, S45, S46, Sb4, Sb5, SHh6, S64, S65, S66],
Square6 = [S47, S48, S49, S57, S58, S59, S67, S68, S69],
Square7 = [S71, S72, S73, S81, S82, $S83, 591, S92, S§93],
Square8 = [S74, S75, S76, S84, S85, S86, S94, S95, S96],
Square9 = [S77, S78, S79, S87, S88, S89, S97, S98, S99],
valid([Rowl, Row2, Row3, Row4, Row5, Row6, Row7, Row8, Row9,
Coll, Col2, Col3, Col4, Col5, Col6, Col7, Col8, Col9,
Squarel, Square2, Square3, Square4, Squareb,
Square6, Square7, Square8, Square9]).
s([_,_,.,7,1,2,4,6,_,
C—s—s_33,_,1,_,8,
s s—s_s_s_sT,3,
4, ,_,3,_,_,s_,_,5,
6,5, s _s_s_»r_s1,7,
8y s _s6,_,_,2,
2,9, s
5, ,1,_,9, ,_s_,_,
_,3,8,1,2,4,_,_,_1).
P([_,1,8,5, s s s s_>
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s _59,_,_,8,7,_,
_’_34)_3_)2’—’—)—3
6, _,_ 58, s Ty _s_,
_:_,_’—,7’—’—’—’—,
2, _,_s5,_,_,4,
U S
4,9, _,_,1,_,_,_,
s _sT,6,4,_1).
q(l_,_,3,7,_,8,_s_s_,
I I I N I e - ]
6, _,_,3,1,_,_,_,_,
9,_,8,_,_,2,_,_,5,
_’_’4)_3_)—,3’—)—3

2’—’—,1’—:—’4’—59’

_:—)—:—,2’9:—)—:—,

RO &S BEM%ET 5,
| ?- s(P),sudoku(P,S).
ROEIBREZR %135,

P = [3,8,5,7,1,2,4,6,9,
9,7,6,4,3,5,1,2,8,
1,4,2,9,6,8,5,7,3,
4,2,7,3,8,1,6,9,5,
6,5,3,2,4,9,8,1,7,
8,1,9,5,7,6,3,4,2,
2,9,4,6,5,3,7,8,1,
5,6,1,8,9,7,2,3,4,
7,3,8,1,2,4,9,5,6]

s = [3,8,5,7,1,2,4,6,9,
9,7,6,4,3,5,1,2,8,
1,4,2,9,6,8,5,7,3,
4,2,7,3,8,1,6,9,5,
6,5,3,2,4,9,8,1,7,
8,1,9,5,7,6,3,4,2,
2,9,4,6,5,3,7,8,1,
5,6,1,8,9,7,2,3,4,
7,3,8,1,2,4,9,5,6]

(16 ms) yes
INFELWERATY, RO KD LEMET 5,
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| 7= p(P),sudoku(P,S).
RDOEDIBREZR %G5,

P = [_#3(2..3:7:9),1,8,5,_#63(3..4:6),_#84(3..4:6),_#105(2..4:9),
_#126(2..3:6:9),_#147(2..3:6:9),_#168(2..3:5),_#189(2..3:5..6),
_#210(3:5..6),9, _#244(1:3..4:6),_#265(3..4:6),8,7,_#312(1..3:5..6),
_#333(3:5:7:9),_#354(3:5..7:9) ,4,_#388(1:3:6..7),_#409(1:3:6:8),2,
_#443(3:5:9),_#464(1:3:5..6:9),_#485(1:3:5..6:9),6,_#519(3:5:9),
_#540(1:3:5),8, _#574(1..4:9),_#595(3..4:9),7,_#629(1..3:5:9),
_#650(1..3:5:9), _#671(1:3..5:8..9),_#692(3:5:8..9),_#713(1:3:5),
_#734(1..3:6),7,_#768(3..4:6:9),_#789(2..3:5:9),_#810(1..3:5..6:8..9),
_#831(1..3:5..6:8..9),_#852(1:3:7..9),_#873(3:7..9),2,_#907(1:3:6),
_#928(1:3:6:9),5,_#962(3:9),_#983(1:3:6:8..9),4,_#1017(2..3:5:7..8),
_#1038(2..3:5..8),_#1059(3:5..7),4,_#1093(2..3:5..6:8..9),
_#1114(3:6:8..9),1,_#1148(2..3:5:8..9),_#1169(2..3:5:7..9),
_#1190(2..3:5:7..8),4,9,_#1237(2..3:6),_#1258(2..3:5..6:8),1,
_#1292(2..3:5),_#1313(2..3:5:8),_#1334(2..3:5:7..8),_#1355(1..3:5:8),
_#1376(2..3:5:8),_#1397(1:3:5),_#1418(2..3),_#1439(2..3:5:8..9),
7,6,4,_#1499(2..3:5:8..9)]

S = [_#3(2..3:7:9),1,8,5,_#63(3..4:6),_#84(3..4:6),_#105(2..4:9),
_#126(2..3:6:9),_#147(2..3:6:9),_#168(2..3:5),_#189(2..3:5..6),
_#210(3:5..6),9,_#244(1:3..4:6),_#265(3..4:6),8,7,_#312(1..3:5..6),
_#333(83:5:7:9),_#354(3:5..7:9),4,_#388(1:3:6..7),_#409(1:3:6:8),2,
_#443(3:5:9),_#464(1:3:5..6:9),_#485(1:3:5..6:9),6,_#519(3:5:9),
_#540(1:3:5),8, _#574(1..4:9),_#595(3..4:9),7,_#629(1..3:5:9),
_#650(1..3:5:9),_#671(1:3..5:8..9),_#692(3:5:8..9),_#713(1:3:5),
_#734(1..3:6),7,_#768(3..4:6:9),_#789(2..3:5:9),_#810(1..3:5..6:8..9),
_#831(1..3:5..6:8..9),_#852(1:3:7..9),_#873(3:7..9),2,_#907(1:3:6),
_#928(1:3:6:9),5,_#962(3:9),_#983(1:3:6:8..9),4,_#1017(2..3:5:7..8),
_#1038(2..3:5..8),_#1059(3:5..7),4,_#1093(2..3:5..6:8..9),
_#1114(8:6:8..9),1,_#1148(2..3:5:8..9),_#1169(2..3:5:7..9),
_#1190(2..3:5:7..8),4,9,_#1237(2..3:6),_#1258(2..3:5..6:8),1,
_#1292(2..3:5),_#1313(2..3:5:8),_#1334(2..3:5:7..8),_#1355(1..3:5:8),
_#1376(2..3:5:8), _#1397(1:3:5),_#1418(2..3),_#1439(2..3:5:8..9),
7,6,4, _#1499(2..3:5:8..9)]

(16 ms) yes
| 7-

TR TT, BRI,
S = [_#3(2..3:7:9),1,8,5,_#63(3..4:6),_#84(3..4:6),_#105(2..4:9),_#126(2..3:6:9),

DIFEEHIZ 223D THIPOVTNNTHBEEEZTVET,
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FAED, LU WREIZBITETA, EE 5D, Bruce A. Tate & 720D
SR 2 34E

Ohmsha

75) Lj:’t“ -a_o

valid([]1).

valid([Head|Taill) :-
fd_all_different(Head), valid(Tail).

sudoku(Puzzle, Solution)

Solutio

Puzzle

n

= Puzzle,
[S11, s12,
521, S22,
S31, S32,
S41, S42,
S61, Sb62,
S61, S62,
S71, S72,
381, S82,
S91, S92,

S13,
523,
S33,
543,
553,
563,
S73,
583,
593,

S14,
524,
534,
S44,
554,
564,
S74,
S84,
594,

fd_domain(Solution, 1, 9),

Rowl =
Row2 =
Row3 =
Rowd =
Rowb =
Row6 =
Row7 =
Row8 =
Row9 =
Coll =
Col2 =
Col3 =
Col4d =
Colb =
Col6 =
Col7 =
Col8 =
Col9 =
Squarel
Square2
Square3
Square4
Squareb

[s
[s
[s
[s
[s
[s
[s
[s
[s
[s
[s
[s
[s
[s
[s
[s
[s
[s

11, S12, S13,
21, 822, 823,
31, S32, 833,
41, S42, 543,
51, 852, 853,
61, 862, S63,
71, S72, 873,
81, S82, 883,
91, 892, 893,
11, S21, 831,
12, 822, S32,
13, 823, S33,
14, S24, 834,
15, 825, S35,
16, 826, S36,
17, 827, 837,
18, S28, 838,
19, 829, 839,

[S11, sS12,
[S14, s15,
[S17, s18,
[S41, s42,
[S44, s45,

S13,
516,
S19,
543,
546,

S14,
524,
S34,
S44,
554,
564,
S74,
S84,
594,
S41,
S42,
543,
S44,
545,
546,
547,
548,
549,

S21,
524,
S27,
S51,
S54,

S15,
525,
S35,
545,
555,
565,
S75,
585,
595,
S51,
552,
S63,
554,
555,
S56,
S57,
558,
559,

S15,
525,
S35,
545,
555,
565,
S75,
585,
595,

S22,
525,
528,
S52,
S55,

S16,
526,
536,
546,
556,
566,
S76,
S86,
596,
S61,
562,
S63,
564,
565,
S66,
S67,
568,
569,

S16,
526,
536,
546,
556,
566,
S76,
586,
596,

523,
526,
529,
S53,
S56,

37

S17,
s27,
S37,
547,
S57,
567,
S77,
s87,
597,
S71,
S72,
S73,
S74,
S75,
S76,
S77,
S78,
S79,

S17,
S27,
S37,
547,
S57,
S67,
S77,
587,
S97,

S31,
534,
S37,
S61,
S64,

518,
528,
538,
548,
558,
568,
S78,
588,
598,
sS81,
582,
S83,
584,
585,
586,
sS87,
588,
589,

S18,
528,
538,
548,
558,
568,
S78,
588,
598,

S32,
S35,
S38,
S62,
S65,

S19,
529,
539,
549,
S59,
569,
S79,
589,
5991,

s19],
$297,
8391,
s49],
S597,
s69],
8791,
s89],
S99],
s91],
8921,
s93]1,
S94],
S95],
S961,
s971,
s98],
S99]1,

$331,
S361,
$391,
s631,
S661,

S TOOME

ZEIRAMRIT B BT H - T, FERE, BNy I I v F 7T,
B MEDMR T 72 Z DML 5 e d - 72 T3, GNU Prolog [EH Dk FE

fd_domain() D F



Square6 = [S47, 548,
Square7 = [S71, S72,
Square8 = [S74, S75,
Square9 = [S77, S78,

S49, 857,
S73, 881,
S76, S84,
S79, 887,

valid([Rowl, Row2, Row3, Row4,
Coll, Col2, Col3, Col4, Colb5, Col6, Col7, Col8, Col9,
Squarel, Square2, Square3, Square4, Squareb,

$58, S59, 867, S68, S69],
582, S83, S91, S92, 8593],
S85, S86, S94, S95, S96],
388, S89, 897, S98, 8997,
Row5, Row6, Row7, Row8, Row9,

Square6, Square7, Square8, Square9]).
s([—,—’—)7!1’2,4’6)—’

s s—»3,_,1,_,8,
s 1,3,
4, ,_,3,_,_5_>_,5,
6,5, ,_,_,_,_,1,7,
8, s s s_s6,_,_,2,
2,9, s
5, ,1,_,9,_,_,_,_,

_5338)132:45_3_)_])-

p([_51:8:5’—:—3—’—’—’

_:—,—:9,—’—:8)7:—,
_,—34’-3—s2,—,—’—3

6,_,_,8,_,_,7,_,_,

_5—’—:—’7:—3—’—’—’

_:—,2:—,—’57—,—:4,
_,_3_)43_s_31’_)_3

_’4’9)—3—)1’—’—)—’

q([_:_,3:7)—’8)—,—3—,

D

PR IR e iy R R e I g ]

6’—’—,3’1:—’—’—5—’
9:—)8:—,—’23—)—:5,
_,—:4:—’—5—73,—:—’

25_3_)13_:_543_)93

_5—’—’—’2:93—’—5—’

valid([1).
valid([Head|Taill) :-
fd_all_different(Head), valid(Tail).

=N

valid([]1).
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T, ZDVAMIEHR)ANTHD,

valid([Head|Taill) :-
fd_all_different(Head), valid(Tail).

1%, Head MDY A MT, DD Tail THBZV A MDY A b [Head|Taill MIEYRY A MT
HbBEIL,

fd_all_different (Head)

ThHdHrZe, 2FD, VAD Head NI RTERIZBENSH>TH Y (fd_all_different() &
GNU Prolog [E#A DikgEE) . FHiZ,

, valid(Tail).

TH(ZE, 2D, BODYVAPDY A b Tail BIESBRVAITHEI L THBIEEHELT
W5,

sudoku(Puzzle, Solution) :-
Solution = Puzzle,
Puzzle = [S11, S12, S13, S14, Si15, Si16, S17, S18, S19,
S21, S22, 823, S24, S25, S26, S27, S28, S29,
831, S32, S33, S34, S35, 836, S37, S38, S39,
S41, S42, S43, S44, S45, S46, S47, S48, S49,
Sb1, Sb62, 853, Sb4, Sb5, Sb6, Sb7, Sb8, SH9,
S61, S62, S63, S64, S65, S66, S67, S68, S69,
s71, S72, S73, S74, S75, 876, S77, S78, S79,
581, S82, S83, S84, S85, S86, S87, S88, S89,
891, S92, S93, S94, S95, S96, S97, S98, S99],
fd_domain(Solution, 1, 9),
Rowl = [S11, S12, S13, S14, Si5, Si16, S17, S18, S19],
Row2 = [S21, S22, S23, S24, S25, S26, S27, S28, S29],
Row3 = [S31, S32, S33, S34, S35, S36, S37, S38, S39],
Rowd = [S41, S42, S43, S44, S45, S46, S47, S48, S$49],
Rowb = [Sb51, S52, S53, Sb54, S55, S56, S57, S58, S59],
Row6 = [S61, S62, S63, S64, S65, S66, S67, S68, S69],
Row7 = [S71, S72, S73, S74, S75, S76, S77, S78, S79],
Row8 = [S81, S$82, S83, S84, S85, S86, S87, S88, 8897,
Row9 = [S91, S92, S93, S94, S95, S96, S97, S98, S99],
Coll = [S11, S21, S31, S41, Sb51, S61, S71, S81, S91],
Col2 = [S12, S22, 832, 842, S52, S62, S72, S82, S92],
Col3 = [S13, S$23, S33, 843, S53, S63, S73, S83, 5931,
Cold = [S14, S24, S34, S44, S54, S64, S74, S84, S94],
Cols = [S15, S25, S35, 845, Sb55, S65, S75, S85, S95],
Col6 = [S16, S26, S36, S46, S56, S66, S76, S86, S96],
Col7 = [S17, 827, S37, S47, S57, S67, S77, S87, 8971,
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Col8 [s18, S28, S38, 548, S58, S68, S78, S88, 598],
Col9 = [S19, S29, S39, 549, S59, S69, S79, S89, 5997,
Squarel = [S11, S12, S13, S21, S22, S23, S31, 832, S$33],
Square2 = [S14, S15, S16, S24, S25, S26, S34, S35, S36],
Square3 = [S17, S18, S19, S27, S28, S29, S37, S$38, S39],
Square4 = [S41, S42, S43, S51, S52, S53, S61, S62, S63],
Squareb = [S44, S45, S46, Sb4, S55, Sb56, S64, S65, S66],
Square6 = [S47, S48, 549, S57, S58, S59, S67, S68, S69],
Square7 = [S71, S72, S73, S81, S82, S83, S91, S92, S593],
Square8 = [S74, S75, S76, S84, S85, S86, 594, S95, 5961,
Square9 = [S77, S78, S79, S87, S88, 589, S97, S98, S99],
valid([Rowl, Row2, Row3, Row4, Row5, Row6, Row7, Row8, Row9,

Coll, Col2, Col3, Col4, Col5, Col6, Col7, Col8, Col9,

Squarel, Square2, Square3, Square4, Squareb,

Square6, Square7, Square8, Square9]).

&, BORDORME Puzzle Dfigh’ Solution TH 5 & 1.
Solution = Puzzle,

Y. Solution & Puzzle IZ[E LYV A b T,

Puzzle = [S11, S12, S13, S14, Si15, S16, S17, S18, S19,
S21, S22, S23, S24, 825, S26, S27, 828, S29,
S31, S32, 833, S34, S35, S36, S37, 838, S39,
S41, S42, 843, S44, S45, S46, S47, S48, S49,
S51, Sb2, S53, Sb54, 855, Sb66, S57, 858, Sb59,
S61, S62, S63, S64, S65, S66, S67, S68, S69,
sri1, sr2, 8v3, S74, S75, S76, S77, 878, S79,
581, 882, S83, S84, 885, S86, S87, 588, S889,
S91, S92, S93, S94, 595, S96, S97, S98, S99],

. Puzzle & S11, S12, S13, ... , S99 #F#E L5 1) A b T,
fd_domain(Solution, 1, 9),
T, YA D Solution 1Z 155 9 FTOEFEN” S D (fd_domain() & GNU Prolog [&H DikzE) .

Rowl = [S11, S12, S13, S14, Si15, S16, S17, S18, S19],
Row2 = [S21, S22, S23, S24, 825, S$26, S27, S28, S529],
Row3 = [S31, S32, S33, 834, S35, S36, S37, S38, S39],
Rowd = [S41, S42, S43, S44, S45, S46, S47, S48, S549],
Rowbs = [S51, S52, S53, Sb54, Sb5, S56, S57, S58, S59],
Row6 = [S61, S62, S63, S64, S65, S66, S67, S68, S691],
Row7 = [S71, S72, S73, S74, S75, S76, S77, S78, S79],
Row8 = [S81, S82, S83, S84, S85, S86, S87, S88, S89],
Row9 = [S91, S92, S93, S94, S95, S96, S97, S98, S99],
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Col1l = [S11, S21, S31, S41, S61, S61, S71, S81, S91],
Col2 = [S12, S22, S32, 842, S52, S62, S72, S82, S592],
Col3 = [S13, S23, S33, S$43, Sb3, S63, S73, S83, S593],
Cold = [S14, S24, S34, S44, Sb4, S64, S74, S84, 5941,
Col5 = [S15, S25, S35, 845, S55, S65, S75, S85, S95],
Col6é = [S16, S26, S36, S46, S56, S66, S76, S86, S96],
Col7 = [S17, 827, S37, S47, S57, S67, S77, S87, 89771,
Col8 = [S18, S28, S38, 548, S58, S68, S78, S88, 598],
Col9 = [S19, S29, S39, 849, S59, S69, S79, S89, S99],
Squarel = [S11, S12, S13, S21, S22, S23, 831, S32, S833],
Square2 = [S14, S15, S16, S24, S25, S26, S34, S35, S36],
Square3 = [S17, S18, S19, S27, S28, S29, 837, S$38, S$39],
Square4 = [S41, S42, S43, S51, Sb52, S53, S61, S62, S63],
Squareb = [S44, S45, S46, Sb4, Sb5, SHh6, S64, S65, S66],
Square6 = [S47, S48, S49, S57, S58, S59, S67, S68, S69],
Square7 = [S71, S72, S73, S81, S82, S83, S91, S92, S893],
Square8 = [S74, S75, S76, S84, S85, S86, S94, S95, S96],
Square9 = [S77, S78, S79, S87, S88, S89, S97, S98, S99],

. ZnEh, &5 &7, BLO. £70 v IRENS DRFETHRT VWS E R L,

valid([Rowl, Row2, Row3, Row4, Row5, Row6, Row7, Row8, Row9,
Coll, Col2, Col3, Col4, Colb, Col6, Col7, Col8, Col9,
Squarel, Square2, Square3, Square4, Square5,

Square6, Square7, Square8, Square9]).

T, THEN, &, &7, BEC. 7Y IPTRTERDIZPFNORDEILE2F v LT
W3,

s(l_,_,_,7,1,2,4,6,_,
Ces—s_53,_,1,_,8,
sl 53,
4, ,_,3,_s_s_5_5b,
6,5, 5 _s_s_»_,1,7,
8, s _36,_5_52,
2,9, s
5,_,1,_,9,_,_,_,_,
_,3,8,1,2,4,_,_,_.1).

pCl.,1,8,5,_,_,_s_,_,
39, _,_,8,7,_,
Cesd, 2, 55,
(7S - SO AR
O

—’—32)—’—)5’—,—)4’

_5—’—:4’—:—31’—’—’
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6,—3_)351s_,—,_)—3
9’—’8)—3—)2’—’—)5’
_5—’4:—’—’—33,—’—’

2:—,—31,—’—74,—:9,

_,_3_)_32)9,_’_)_3

X, E00BMOMEARLTWT, _ 38O —FE (AL T. ZOMEIDMITH 3 ks
HTNWEEIZVWET, WHBEWLWEF—KR—RFRPSHBRAGERRTE2DOT, ERIZEFELLTESEL
THE,

| 7= p(P),sudoku(P,S).

CHEMTAZLT, MEZEZY PLTWAS,
fd_domain(A, B, C) Y WIORENLEAREDONULAFERLTAHAZL & D,

| ?- fd_domain(A, [1, 3, 5]).

A = _#2(1:3:5)

yes
| ?- fd_domain(A, 1, 5)

A= _#0(1..5)

yes
| ?- fd_domain(A, 1, 6), fd_domain(A, 3, 9).

A = _#0(3:6)

yes
| ?- fd_domain(A, 1, 6), fd_domain(A, [1, 3, 5, 7, 9]).

A = _#0(1:3:5)

yes
| ?- fd_domain([A,B,C], 1, 9), fd_domain(A, 1, 3), fd_domain(B, 3, 6).

_#0(1..3)
_#17(3..6)

o8}
]
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C = _#34(1..9)

yes

<7,

File Edit Terminal Prolog Help
| ?- fd_domain(A, [1,3,5]).

L= _#2(1:3:5)

(==
| ?- fd_domain(d, 1, 5).

L= _#0(1..5)

e
| 7- fd_domain(a, 1, 6), fd_domain(h, 3, 9).

L - _#0(3..6)

85
| ?- fd_domain(a, 1, 6), fd_demain(d, [1, 3, 5, 7, 9]).

L= _#0(1:3:5)

85
| ?- fd_domain([A, B, C], 1, 9), fd_demain(a, 1, 3), fd_demain(B, 3, 6).

fd_domain @ & 5 7 GNU Prolog DihzEIk

http://www.gprolog.org/manual/gprolog.html

® GNU PROLOG ® MANUAL % RHIX\W\WTT,
member(X, L) iZ X AV A+ L OEHRTH 22D D 5 RFETT,

| ?- member(3 ,[1,2,3,4,5]).
true 7 ;

no
| ?- member (X, [1,2,3,4]).

X=17;
X=27;
X=37;
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yes

| ?- member(1, L).

L=1[11_17;
L=1[_,11_17;
L=1[__,11_17;
L=1[_,_,_,1I_.17;

L = [—’—’—’—lll—] ? ;
L = [—,—’—’—’—71|_] ? ;
L = [—,—’—’—!—’—’1|—] ?

(63 ms) yes

DL SIfFNE T, member BFEIZV A MDITRTDEZENY I NIy F VI THRBLEILE
ENFETH, EOBMEMLS T0 07 LA THE--#iH%E5 X% fd_domain(Solution, 1, 9) &
FEDMD DT member(X, [1,2,3,4,5,6,7,8,9]) Zffio THMAAEL LU &S &5 LW RREIHERE
M2 0, TN TIHEIHOMEIZMIT A,

1, 2, 3 DIEF % $TRTRD BIT1E

perm([A,B,C])
:— member (A, [1,2,3]) ,member (B, [1,2,3]) ,member(C,[1,2,3]),fd_all_different([A,B,C]).

LEHEL,

| 7= [’d:/prolog/permutation.pl’].
compiling d:/prolog/permutation.pl for byte code...
d:/prolog/permutation.pl compiled, 1 lines read - 1229 bytes written, 11 ms

yes
| 7- perm([A,B,C]).

A=1
B =2
C=37;
B=3

44



=2
B =
=37 ;
B =
= ?;
=3
B =
:2'?,
B =
:1'?;
(31 ms) no
Fr-E

| ?- bagof([A,B,C], perm([A,B,C]), List).

List = [[1,2,3]1,[1,3,2]1,[2,1,31,[2,3,11,[3,1,2]1,[3,2,1]]

yes
ELUTHRW,
perm([A,B,C]) :- fd_domain([A,B,C],1,3),fd_all_different([A,B,C]).
EEELTDH

| ?- [’d:/prolog/permutation.pl’].
compiling d:/prolog/permutation.pl for byte code...
d:/prolog/permutation.pl compiled, 1 lines read - 837 bytes written, 17 ms

yes
| ?- perm([A,B,C]).

A= _#3(1..3)
= _#24(1..3)
= _#45(1..3)

(16 ms) yes
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Lo T, B WD,
BIED 7075 LELATFIZEDPRLUTEE£T DT, Prolog BW&IZAS 7272 55 A THATL
IV, REHEL £ A,

NANDLZEDEBEE=EL 7ATZ A
SANOZEDORE : Fo A EIZSHD 7 4 — V2 HERIDIZER S 2 WE S IZHiE T 5

queen(Q) :- perm([1,2,3,4,5,6,7,8], Q), safe(Q).

perm([1,[1).
perm(Xs, [Z | Zs]) :- select(Z, Xs, Ys), perm(Ys, Zs).

safe([Qt | Qrl) :- \+(attack(Qt, Qr)), safe(Qr).
safe([]).

attack(X, Xs) :- attack_sub(X, 1, Xs).
attack_sub(X, N, [Y|Y¥s]) :- X ==Y+ N ; X ==Y - N).
attack_sub(X, N, [Y|Ys]) :- N1 is N + 1, attack_sub(X, N1, Ys).

RD &S EM%ET 5,

| 7- queen(Q).
RDESWEZ %5,
Q= [1,5,8,6,3,7,2,4] 7
SNADZE DRI

queen_f(Q) :- queen_sub([1,2,3,4,5,6,7,8], [1, Q).

queen_sub(L, SafeQs, Q) :-
select(X, L, RestQs),
\+(attack(X, SafeQs)),
queen_sub(RestQs, [X | SafeQs], Q).
queen_sub([], Q, Q).

attack(X, Xs) :- attack_sub(X, 1, Xs).
attack_sub(X, N, [Y|Y¥s]) :- X ==Y+ N ; X ==Y - N).
attack_sub(X, N, [Y|Ys]) :- N1 is N + 1, attack_sub(X, N1, Ys).

CEZELTHREWL, ZOHMHELHL,
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i1 GNU Prolog consale ‘ _

File Edit Terminal Prolog Help
| ?- listing.

queen_f (&) -
queen_sub([1, 2. 3, 4, 5, 6, 7, 8], []. &).

attack (A, B) :-
attack_sub(a, 1, B).

attack_sub(A, B, [C¢[_]) :-

= B
B

a,
e
C,

L o=

)i

attack_sub(a, B, [_|C]) :-
Dis B+ 1,

attack_sub(a, D, C}.

gqueen_sub(A, B, C) :-
select (D, A, E),

“+ attack(D, B).
gqueen_sub(E, [D|B], C).
queen_sub([], &, A).

115 ms) yes|
| 7- queen_f(Q).

=]

= [4,2,7,3,6,8,5,1] 7 ;

=]

= [5.2,4,7,3,8,6,1] ?

.

select #REE I

| ?- select(X, [1,2,3], Y).

X=1

= [2,3] 7 ;
X =2
Y =1[1,3] 7 ;
X =3
Y =[1,2] 7 ;
(15 ms) no

DEDITfHES,

V—ho70O75 A

AV = Y —=bDTOTTL V=P ERRIEZZIIBRIEIERESTZ 2 TT
insertionsort ([X|Xs],Ys) :- insertionsort(Xs,Zs), insert(X,Zs,Ys).
insertionsort ([]1,[]).
insert (X, [], [X]).

insert (X, [Y|Ys],[Y|Zs]) :- X > Y, insert(X,Ys,Zs).
insert (X, [Y|Ys], [X,Y|Ys]) :- X =< Y.

RD &S HHEMZET 5,
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| ?- insertionsort([5,8,3,1,8,4,7],X).
RD &S 8ER &G5,
X =1[1,3,4,5,7,8,8] 7
IA4v oY= bDTAT TN Y= EFAIEE B RET Z 8T

quicksort([X|Xs],¥s) :-

partition(Xs,X,Littles,Bigs),

quicksort(Littles,Ls),

quicksort(Bigs,Bs),

append(Ls, [X|Bs],Ys).
quicksort([1,[1).
partition([X|Xs],Y, [X|Ls],Bs) :- X =< Y, partition(Xs,Y,Ls,Bs).
partition([X|Xs],Y,Ls, [X|Bs]) :- X > Y, partition(Xs,Y,Ls,Bs).
partition([],Y,[],[1).

RD &S EM%ET 5,
| ?- quicksort([5,8,3,1,8,4,7]1,X).
RDKSWEZ %G5,
X=1[1,3,4,5,7,8,8] 7
ZZTappend(Ll, L2, L3) X L1 & L2 28bHEEV AN L3 552 L 2RI RET

| ?- append([1],[2,3],X).
X = [1,2,3]

yes
| ?- append([1,2],[3,4,5],X).

X =[1,2,3,4,5]

yes
| 7- append([],[1,2],X).

X = [1,2]

yes
| ?- append([1],[1,X).

X = [1]
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yes
| ?- append([1], X, [1,2,3]).

X = [2,3]

yes
| ?- append(X,Y,[1,2,3]).

X =11
Y =1[1,2,3]1 7 ;

X = [1]

Y =[2,3] 7;
X = [1,2]
Y=1[3] 7;
X = [1,2,3]
Y =[]

yes

£720 £9, Scheme ¥ Visual C++ O 7B I LESZMU TR,

STIEFIZAD FEAD, Leon Sterling, Ehud Shapiro ¥ [Prolog ®#i3%] MAHFI KR It
LAY Prolog D—FBWSEEHTT, MEFAICIED D £9, %GB : Leon Sterling and Ehud
Shapiro : The Art of Prolog second Edition, The MIT Press 1994 72 5 £/ FIZAB LBV T,

Z#Z WK : Problem Solving With Prolog : John Stobo (Kindle fiix)

Prolog 702732 :  W.F. Clocksin/ C.S. Mellish # 1983 4

Leon Sterling, Ehud Shapiro & [Prolog ®#:==] MHFIKER 7 Hifk 1988 4

Bruce A. Tate & 7 20DFFE 7205, Ohmsha K2 34
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