Ewoaywyn otn MNwooa Prolog

[
Tamara de tempicka, Jeune Fille Vert, 1929

Kwothg Zaywvag  <kostis@cs.ntua.gr>

Mepiexopeva

+ 'Opol (terms)

+ Xpnon gvég cuotnuatog Prolog

* Kavoveg (rules)

» OudUo dyelg tng Prolog

+ Teleoteg (operators)

» Nioteg (lists)

« Apvnon wg anotuyia (negation as failure)

* Xe Ti eivalr kaAn n Prolog;
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Opoi (Terms)

Atopa (Atoms)

» Kabe T otnVv Prolog katackeudaletal and 6poug:
- Ta npoypdupata oe Prolog
- Ta dedopéva nou xepidovtal Ta npoypdupata o€ Prolog
» Tpelg katnyopieg 6pwv:
- MeTtapAntég
- ZtoBepég: aképatol (integers), npaypaTikoi apBuoi (reals), kat
atopa (atoms)
- ZU0vBeTtol 6pol: AioTeg (lists) kat Sopnuéva dedopéva (structures)
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» 'Eva atopo eival pia otaBepd nou anoteAeitat and
aA@aPOUNTIKOUG XOPAKTHPEG:
- an, atom, has, many_characters

» Edv o apxikog xapaktpag dev gival €va pKpo ypaupa f
UNApxouV «MNePiEPYOL» XOPAKTIPEG, TO ATOHO NPENEL VA
BpiokeTal pEoa o€ ANOOTPOPOUG
- ’Kostis' , '40 modixdpia’ , '$"%(@(&$H &S

+ KdaBe dtopo €xel pia TIPA (TOUG XOPOKTAPEG TOU) Kat
eival ioo pévo pe GAAa GTopa nou £XoUV akpBWG Toug
{dl10UG XapPOAKTAPEG WG TN

* ZKEQPTEITE TA ATOUA KATL OQV strings o€ GANEG YAWOOEG
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MeTaBAnTég

20vBeTol 6poi (Compound terms)

* MeTtaBAnTr gival kGBe TL nou apyilel anod €va Ke@aiaio
ypappa ) underscore, kat akoAouBeital and ypappata,
aplBuoug R underscores:

_, X, Variable , Kostis , 123

* Ot peTapAnNTEG £X0UV BUO KATOOTACELG:
- Mnopei va pnv €xouv aképa debei pe kanota T (unbound)
- Mnopei va £xouv kdnowa Tir, dnAadn va eival depéveg (bound)

* 'Otav 6pwg pia HeTaBANTr €ival o€ KATAOTAON KUE TIUAY,
n T autr 8ev aAAadeL
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» ApxiCouv pe €va dtopo kat akohouBouvTal and pa
akoAouBia 6pwv nou dlaxwpifovTal He KOPUOTA Kat
nepikAeiovtal and napevbEoeig:

- university(' E. M IL")
- '+'(2,3.14)

- couple(adam,eve)

- tree(V,tree(42,Y,2),R)

* OL\ioTeg gival kat auTtég ouvBeToL 6pol aAAG 6nwg Ba
doUpe €xouv 1Bk olvTagn

* XKEQPTEITE TOUG OUVOETOUG OPOUG Gav BOPEG OEBOPEVWV
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Z0vTagn Twv 6pwv

<term> ::= <constant> | <variable> | <compound-term>
<constant> :: = <integer> | <real number> | <atom>
<compound-term> : : = <atom> ( <termlist> )

<termlist> :: = <term> | <term> , <termlist>

* 'OMa Ta npoypappata kat ta dedopéva tng Prolog
KOTaokeEUadovTal and TETOLOUG OPOUG

* Xe Aiyo Ba doUpe 6Tl Yo napadetypa, o aUvBeTOG 6p0G
'+'(1,2) guvnBwg ypageTal wg 1+2

* AN\G auth givat anAd pa cuvtopoypagia Tou idlou 6pou
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Evotroinon (Unification)

+ Taipiaopa npotunwv o€ 6poug tng Prolog

» Ao épol evoroovvrar €8v uNdpxel Kanolog TPOnog va
BpebBolv TWEG yia TIG HETABANTEG TOUG NOU VA TOUG
KAVOUV akKpIBWG idloug

+ Mo napadetypa, ot 6pot couple( adam,eve ) kat
couple(Who,Withwhom)  evonotloUvtat av n petaBAnTh
Whondpet Tnv TR adam kat n petapinth WithWwhom
napeL TNV TIA eve

» (Meploodtepeg AeNTOUEPELEG OTO ENOUEVO PABNUQ...)
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H Bdaon dedouévwyv Tng Prolog

* H uhonoinon tng Prolog datnpel pa avanapdotaon Twv
NPOYPAUUATWY Nou €Xouv PopTwOEel 0To GUOTNHA

* O KWOIKAG CUHNEPIPEPETAL AV HIa BAan dedopEVV

» 'Eva npoypappa Prolog eivat anAwg €va givolo and
dedopéva yla auth Tn Baon

» To anlouatepo and ta dedopeva auTrg TNG Baong sival
€Va yeyovog (fact): OUVTOKTIKA, Eva yeYovog eival évag
6pog nou akohouBeital and pa teAeia
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Mapddeiypa KATNYOPAUATOG UE YEYOVOTA

parent(kim, holly).
parent(margaret, kim).
parent(margaret, kent).
parent(esther, margaret).
parent(herbert, margaret).
parent(herbert, jean).

» 'Eva npdéypappa Prolog pe €€L yeyovota

» To onoio opilel Eva katnyopnua (predicate) parent/2

* AnoteloUpevo anod yeyovaTa Nou €XOUV TNV «MPoWavi»
epunveia: o kim eivat o yoviog tng holly , n margaret
eival 0 yovidg tou kim , Kok.
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O digpunvéag Tng Prolog

To karnyépnua consult/1

% swipl

Welcome to SWI-Prolog (Multi-threaded, Version 5.2. 13)
Copyright (c) 1990-2003 University of Amsterdam.
SWI-Prolog comes with ABSOLUTELY NO WARRANTY. ...

Please visit http://www.swi-prolog.org for details
For help, use ? - help(Topic). or ? - apropos(Word).

?-

* To ?- eival n npotponr tng Prolog yia pia epwtnon

* O dlepunvéag eival dladpaaTIKOG: OEXETAL I EPWTNON,
npoonaBei va TNV anavthioel, TUNWVEL TNV andvtnon tng,
kot enavoAapdavel auth tn dadikacia
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?- consult(relations).
% relations compiled 0.00 sec, XX bytes

Yes
2

* Katnyépnua ToU GUCTAKATOG LE TO OMoi0 POPTWVOULE
£€va npoypappa and éva apyeio otn Baon tng Prolog

» To apxeio relations (A relations.pl ) neptaapBavet
Ta yeyovoTa TOU KATNYyOpPAUATOG parent/2

?- [relations].
% relations compiled 0.00 sec, XX bytes

Yes
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ATTAéG EpwTHOEIG

?- parent(margaret, kent).

Yes
?- parent(fred, pebbles).

No
2

* M epwtnon npokaAei Tnv Prolog va anodeigel kATt

* Handvtnon Twv anAwv epwTtAoewv eival €va Yes f No

(Kanoleg epwTATELG, ONWG N EPWTNON OTO KATNYOPNUA
consult/l , ekteAoUVTOL HOVO YIA TIG NAPEVEPYELIEG TOUG)
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H TeAgia

?- parent(margaret, kent)

Yes
2

* OLepwTAOEIG pNopoUv va eKTEIVOVTAL OE MOANEG
YPAHUEG

» Edv Eexdoete tn TeAeia (To xapakTApa TEANOUG TNG
£pwTNONG), o dieppnveag Tng Prolog Ba oag ¢ntrnoet
nepLoooTepPN (0000 HE TO XOPOKTAPA |
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EpwTtnoeig pe peTafAntég

EuveAiia oTIg epwTAOEIG

* Ol epwTnoelg pnopel va gival onoloadnnote 6pog Prolog,
oupnePNaUPBAVOUEVWY OpWYV HE HETABANTEG

* O diepunvéag tng Prolog enoTtpégel wg andvtnon Tig
TIHEG TWV PETABANTWYV YIa TIG OMOIEG N EPWTNON HNOpPEl
va anavtnOei

?- parent(P, jean). 2ro onueio ovto, o

5= frafiri OIEPUIVENS TEPIUEVET
KAToL0. €16000.

Yes Aivovue enter  yia va

?- parent(P, esther). OTOUOTHOEL 1] EKTEAEDN
TS EPATHONG.

No
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e Ot peTtaBAnTég unopolv QUOIKA va BpiokovTal o
onoladAnote B€an KANolag EpwTNONG:
- parent(Parent, jean)
- parent(esther, Child)
- parent(Parent, Child)
- parent(Person, Person)
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Zudelgeig (Conjunctions)

MoAAatrAég AUoEIg

?- parent(margaret, X), parent(X, holly).

X =kim

Yes

* M guleutn epwtnoewy gival pia akoAouBia and 6poug
nou daxwpifovtal and képpata (and)

* O diepunveéag tng Prolog npoonabei va Tig anodeiet
OAeg (XPNOLLONOWVTAG TO D10 GUVOAO «DECIUATWVY Yid
TIG HETABANTEG TNG EPWTNONG)
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?- parent(margaret, Child).
Child = kim ;

Child = kent ;

No

* Mnopei va undpyouv neplocodTEPOL ANG £vag TPOMOL yia
va anavtnBei pia epwtnon

* Me 1o va nANKTpoAOyACOOUE ; avTi yla enter
npotpénoupe To ouatnua Prolog va Bpel kat va pog
OWOEL NEPLOTOTEPEG ANAVTHOELG

Ewaywyr} otn yAwooa Prolog 18




?- parent(Parent,kim), parent(Grandparent,Parent).

Parent = margaret
Grandparent = esther ;

Parent = margaret
Grandparent = herbert ;

No

?- parent(esther, Child),

| parent(Child, Grandchild),

| parent(Grandchild, GreatGrandchild).

Child = margaret
Grandchild = kim
GreatGrandchild = holly

Yes
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Avdykn yia Kavoveg

* 2TO NPONYOUHEVO NAPASELYHA XPNOOMOWCAHE HIa
HOKPOOKEAN EpwTnon yia Ta dlo€yyova tng esther

* Oa nTav KaAUTEPO €4V UNOPOUCOE Va YPAWOUHE KAt
euBeiav Tnv epwTNON:

greatgrandparent(esther, GGC

* AMN\G Be BENOULE va ELl0OYAYOULE EEXWPLOTA YEYOVOTa
auTtoU TOU KATnyopAHATOG oTn BAon Twv JESOUEVWY
O016TL n oxéaon greatgrandparent/2 npokunTel (Kat
npéneL va npokuntel) and tnv Adn oplopévn oxéan
parent/2
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‘Eva rapadeiypa kavova

Mpéypappa e Xprion Tou Kavova

KEQOAN

greatgrar]gparenlt(GGP,GGC):-
_-parent(GGP,GP); .

(  parent(GP,P), }
~.parent(P,GGC)

ovvlireg

» 'Evag kavévag kaBopilel nwg anodeKVUOUHE KATL yia va
anodei§oupe TNV KEPAAR Tou kavéva NpEneL va anodeifoupe
TIG OUVBRKEG TOU

» [a va anodeigoupe greatgrandparent(GGP,GGC) , Npénet
va Bpoupe TipeEG GPKal P yia Tig onoieg pnopoupe va
anodeitoupe ot parent(GGP,GP) , peta 611 parent(GP,P)
KoL TEAka 6TL parent(P,GGC)

parent(kim,holly).
parent(margaret,kim).
parent(margaret,kent).
parent(esther,margaret).
parent(herbert,margaret).
parent(herbert,jean).

greatgrandparent(GGP,GGC) :-
parent(GGP,GP),
parent(GP,P), parent(P,GGC).
* 'Eva npdypappa anoteleitat and pa akoAoubia and
pPOTAoEL(S (clauses)

+ M npdtaon eival eite €va yeyovog 1 €vag Kavovag
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. 1. parent(kim,holly).
”0P05£IYPG 2. parent(margaret,kim).
3. parent(margaret,kent).
. - 4. parent(esther,margaret).
?- greatgrandparent(esther, GreatGrandchild). 5. parent(herbert,margaret).
i = . 6. parent(herbert,jean).
GreatGrandchild = holly ! 7. greatgrandparent(GGP,GGC) :-

No

» [ TNV andvtnon Tng Nopandvw EpWTNONG, EOWTEPIKA
etetafovral ddopol evOlGpETOL oTdxo! (goals):
- O npwTog (UNo)aTOX0G Eival N APXIKF EPWTNON
- O endpevog eival 6TL anopével Npog anddelgn LeTd TNV anddelgn
TOU NPWTOU (UNo)oTOXoU UE XpAoN Kdnolag NnpdTaong Tou

nNpoypAUHaTOG (OTN CUYKEKPLUEVN NEPINTWON, LE XPAON TOU
kavéva yla To Katnyopnua greatgrandparent/2 )

- Kok., HEXpL va pn peivel Tinota npog anddegn
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parent(GGP,GP), parent(GP,P), parent(P,GGC).
greatgrandparent(esther,GreatGrandchild)
ﬂ Clause 7, binding GGl to esther  and GG(to GreatGrandChild
parent(esther,GP), parent(GP,P), parent(P,GreatGrandchild)
ﬂ Clause 4, binding GPto margaret
parent(margaret,P), parent(P,GreatGrandchild)
Clause 2, binding P to kim
parent(kim,GreatGrandchild)
ﬂ Clause 1, binding GreatGrandchild to holly
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Kavoéveg pe xprion dAAwv Kavovwv

Avadpopikoi kavoveg

grandparent(GP,GC) :-
parent(GP,P), parent(P,GC).

greatgrandparent(GGP,GGC) :-
grandparent(GGP,P), parent(P,GGC).
* H ida ox€on pe Tnv nponyoUpevn, OPIOUEVN OE OTPWOELG
* MapatnproTe 6TL KAl 0L BUO KAVOVEG XPNOIonoloUV
HeTABANTEG pe Gvopa P
* H eppeieia kanolag petaAnTng eivat poévo o Kavovag
Mou TNV NEPLEXEL
* O 000 petaBAnTég pe 6vopa P gival avegdptnTeg
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ancestor(X,Y) :- parent(X,Y).
ancestor(X,Y) :-
parent(Z,Y),
ancestor(X,2).

» 'Evag X givat npoyovog kanotou Y:
- Eav o Xeivatyoviog tou Y, Ay

- Edv undpxel kanolog Z TETolog wote o Z va ival 0 yovidg tou Y,
kat o X va gival npéyovog Tou Z

* H Prolog dokipddel Toug Kavoveg pe Tn OEPd NoU auToi
epgavi¢ovtat, ondte eival KaAd (Kot LAAOTA NOAAEG
(POPEG avVaYKaio) Ta yeyovoTa Kal Ol PN avadpopKoi
KQVOVEG va ep@avidovTatl npv anéd Toug avadpopkoug
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?- ancestor(jean, jean).

No
?- ancestor(kim, holly).

Yes
?- ancestor(A, holly).

A =kim

A = margaret ;
A = esther

A = herbert

No
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O mrupnRvag Tng ocuvragng Tng Prolog

*  OA6KAnpn n olvtagn tou nuprva tng Prolog:

<clause> ::= <fact> | <rule>

<fact> ::= <term> .

<rule> ::= <term> - <termlist> .
<termlist> :: = <tem> | <tem> , <termlist>

+ Edv e€aipebei n duvatdtnTa 0plopol VEWV TEAEOTWY anod
TO XpNoTn, CUVTOKTIKA N Prolog eival noAu anAf yAwooa

* AuTo Atav 6Ao!
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H di1adikaoTik 6yn Tng Prolog

H dnAwTiki éyn Tng Prolog

greatgrandparent(GGP,GGC) :-
parent(GGP,GP),
parent(GP,P),
parent(P,GGC).

» 'Evag kavovag A&l Nwg HNnopoUpE va anodei§oupe KATL:

- Ta va anodeigoupe greatgrandparent(GGP,GGC) , NpENEL va
BpoUpe Twég GPkat P yia Tig onoieg pnopouUpe va anodei§oupe
6T parent(GGP,GP) , peta 6Tt parent(GP,P)  kat TeEAkd 6TL
parent(P,GGC)

» 'Eva npoypappa Prolog npoodiopilel d1adikaaieg
€UPEONG ANAVTACEWY O€ EPWTHOELG
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» 'Evag kavovag gival pua Aoyikr dnAwaon:

- TNa oAeg TG TWEG Twv GGR GPR, P, kat GGCav 1oxUeL 6Tt
parent(GGP,GP) kaut parent(GP,P)  kau parent(P,GGC) ,
TéTE €Niong oxUel kat greatgrandparent(GGP,GGC)

* Me dA\a Aoy1a, €vag Kavovag eival anAwg o @OpUOUAa

- 0g AéeL nwg Ba yivel KATL aAAd anAwg opidel TIG NpoUnobéoelg
KATW anod TG onoieg pia npdtaon eivat aAnBng:

VGGP,GP,P,GGC . parent(GGP,GP) A parent(GP, P) A parent(P,GGC)
= greatgrandparent(GGP, GGC)
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AnAwTIKEG YAWOOEG TTPOYPAUMATIONOU

MAgovekTAHATA TWV SNAWTIKWYV YAwoowV

» KdBe koppdaTL TOU NPOYPAUHATOG AVTIOTOLKEL OE pia
anAr HoBNUATIKA Evvola:

- MMpotdoelg Tng Prolog - og @OPUOUAEG TNG KATNYOPNHATIKAG
AoyIkAG npwtng Td&ng (first-order predicate logic)
- Ouoplopoi ouvaptioewy otnv ML - o€ paBnpOTIKEG GUVOPTAOELG

* T1OAAEG QOPEG 0 OpOG ONAWTIKES (declarative) yAwooeg
npoypauuatiouou Xpnowonoleital ya va deiel tnv
QVTIOLOOTOAN TWV YAWOOWV AUTWV O€ GXEON HE TIG
MPOOTAKTIKEG (Imperative) yAwooeg

* Q¢ dNAWTIKEG YAWOOEG OUVIBWG BEWPOUNE TIG AOYIKEG
KOl TIG OUVAPTNOLAKEG
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* Ta npoypappOTa OE NPOCTOKTIKEG YAWOOEG MNOAAEG
(POPEG £XOUV NPOPAAHOTA AOYW NAPEVEPYELWV Kal
aAAnAegapTHoEwY

» Enedn ol OnAwTIKEG YAWOOEG £XOUV OXETIKA anAr Kat
«KaBapoTEPN» onpaaloloyia, ano@edyovTtal KAnolou
€idoug NpoypapuaTIOTIKG AGON e ouvEnewa n avanTugn
KL N CUVTAPNON NPOYPAHUGTWY VA YIVETOL Mo EUKOAA

* O npoypappoTIoROG eival aviTEPOU ENNESOU KAl MO
QUTOMATOG: O MPOYPAUHATIOTAG GNAWG NEPLYPAPEL TNV
npodlaypagn Tou NPOBAAKATOG Kal KAMOLa KOUHATIA TNG
EKTENEDNG TOU NAPEXOVTAL and To oUaTNUa uAonoinang
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H Prolog éxe1 kail Ta 800 XapaAKTNPEICTIKA

TeAeoTég TNG Prolog

* 'Exel dnAWTIKA onpactloloyia
- 'Eva npoypappa Prolog €xet €va Aoyikd nepleXOUEVO
» 'Exel S108IKAOTIKA onpoactoloyia

- 'Eva npoypappa Prolog €xetl kat kaBapd dLadKaoTIKG
XAPOKTNPLOTIKA: TN O€lpd pe Tnv onoia epgavidovTat ot
KQVOVEG, TN OEIPA EUPAVIONG TWV UNOCTOXWY G’ Eva
Kavova, KaTnyopApata pe napevépyeleg (n.x. 1/0), K.An.

* 'Opwg eivat onpavTikd 0 NPOYPAUHATIOTAG Va gival
EVALEPOG Kal va naipvel undyn Tou Kat Tig dUo OYEIG TNG
YAWOOOG KATA TOV NPOYPAUUATIONS
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* H Prolog €xel kGnoloug NPoKaBoPLOPEVOUG TEAECTEG
(kat enttpénel Tov oplopd VEWV TEAEGTWV and TO XPrOTn)

+ 'Evag teAeoTAg eival anAwg €va KaTnyopnua yla To
onoio ival duvath n xpron KAnowag €101KAG CUVTAKTIKAG
OUVTOMOYPOQIag OTIG XPOELG TOU
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To karnyoépnua =/2

* O otoxog =(X,Y) entuyxdvel av kat pévov av ot 6pot X
kat Y pnopouv va gvonoinouv:
?- =(parent(adam,seth), parent(adam,X)).

X = seth ;

No

» EnednA to dtopo '='  eival opiopévo wg duadikog
TeAEOTNG, OUVABWG ypdgpoupe TO Napandvw wg:

?- parent(adam,seth) = parent(adam,X).

X=seth ;

No
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Ap1BunTIKOi TEAEOTEG

s

* Tadtopa '+ - "™ «kat'/' €ival oplopéva wg
TEAEOTEG, HE TN GUVAON NPOTEPALOTNTA Kal
NPOCETALPIOTIKOTNTA

?- X=+(1,%2,3)).
R H Prolog pog emtpénet va

X=1+2*3 XPNOYLOTOMGOVLE GOVTOEN
TELEGTMV G0NV £(6060, Kat

,’;jo _ . YXPNOOTOLEL VTN T1 LOPPT|

?- X =1+2*3. . . v
otV ££080 TOV 6pwV, OALG O

X =142*3 vrokeipevog 6pog givat o
+(1,%(2,3))

No
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Mn atroTignuévol 6pol

Aioteg otnv Prolog

2= +(X.Y) = 1+2°3.

?- 7=1+2*3.

No

* Metd tnVv evonoinan, o 6pog napapevet +(1,*(2,3))

* Me aAa Aoyla, o 6pog gival pun anoTInpEVOg

(Ze endpevn dAGAEEN Ba doUpe OTL UNAPXEL TPOMOG OTNV
Prolog va anoTiHACoOUpE TETOIOUG 6POUG)
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* JUVTAKTIKAG gival nepinou oav TG Aioteg otnv ML

» Todtopo [| avanaplotd Tnv kevA Aiota

* To ouvapTtnolako oUppBoio .'/2 QavTIOTOLXEl OTOV

Teheot 1 TG ML

"Ex@poon otnv ML
0
1]
1:2:3:]

Agv vrapyet avtiotoryo.
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‘Opog oty Prolog
0
(1M
(L.2.6G0)
.(1,.(parent(X,Y),[]))

38

O1 avaTtrapaoTdoelig Twv AIOTWV oTnv Prolog

Mapadeiypa

Aiota ‘Opog oTov omoio avtioToyEi
a i
(1] (1.0
[1,2,3] (1,.2,.3.0)))
[1,parent(X,Y)] .(1,.(parent(X,Y),[))

* H popen nou ouvAbwg xpnolponoleital gival n aplotepn

*  AMNAG gival aNAWG L0 CUVTOHOYPOQIa TNG HOP®NG NoU
@aivetal 6§ oTOV NAPANGvVW Nivaka

* H Prolog Tunwvel Tig MioTeg pe XpARon TG HOPYPNG aTo
aplotepd PEPOG TOU Nivaka
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?2- X=.(1,.2,.(3.0))-

X=[1,2 3]
No

2 .(XY)=[1.23].
X=1

Y=[2 3]

No
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AvatrapaoTdoeig AiIoTwv PE oupd

To karnyoépnua append/3

Alota ‘Opog oTov omoio avtioToyel
[11X] (1.X)
[1,2]X] (1,.(2,X)))
[1,2][3,4]] To ido pe [1,2,3,4]

* MoAAEG popég To TENOG TNG AioTag gival To CUPBOAO |
akoAouBoUpevo ané tnv oupd TnG Aiotag

» Xpnowonoteitat o€ npétuna: o 6pog [1,2|X]  evonoleital
pe kGO Aiota nou apxidel pe 1,2 kat £xel €vav 6po X wg

oupd
?- [1,2[X]=[1,2,3,4,5].
X =3, 4, 5]
No
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» To npokaBoplopévo katnydpnua append(X,Y,Z)
EMITUYXAVEL v Kal povo av n Aiota Z gival To anotéAeopa

NG ouvévwaong tTng Aiotag Y oto T€Aog TnG Aiotag X

2~ append([1,2],[3.4],2).
Z=[1,2,3,4]

No
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Ox1 arAwg pia cuvapTnon!

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

X=[1,2]

No

» To katnyoépnua append pnopei va xpnoonotndei pe
kGBe 6po TG Prolog (pe dAAa Adyia, pe peTaBANTEG o€
KGO 6plopa)
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Ox1 arAwg pia cuvdapTnon!

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

[1,2,3] ;

mn
®E

, 3] :

[1,2]
Bl

<X <X <X <X

=z
o
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H uAotroinon Tou kartnyopRuatog append/3

append([], L, L).
append([H|L1], L2, [H|L3]) :-
append(L1, L2, L3).
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AAAa kaTnyopRuarta yia AioTeg

Kamnyopnpe Heprypoon
member(X,Y) Emruyydver edv 1 Miota Y €xet og péhog tov 6po X.
Emtoyydver edv n Mota Y mepiéyet 1o X og pérog, Ko
select(X,Y,2) 0 0pog Z givar 0 13106 pe 1 Aota Y adAd yopic Eva
GTIYHLOTLTTO TOL Opov X.

nthO(N,L,X) Emruydver €v o N givat £vag pn apyntikds aképatog,
L pa Aiota, kon o X givor to N-ootd otoryeio g
Motag L, apyiovtag v apibunon omd to 0.

length(L,N) Emtuyydver edv o 6pog L givan o Mota pe pjkog N,

* 'OMNa Ta nopandvw eivatl eVENIKTA, cav To append/3
* Me GA\a ASyla oL EPWTAOEIG OTA KATNYOPAHATA HNopouV
VO NEPLEXOUV LETABANTEG OE onoladANOTE OPLOUG TOUG
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Xprion Tou Katnyoprparog select/3

?- select(2, [1,2,3], Z). ?- select(2, [1,2,3,2], 2).
Z=11,3] ; Z=11,3,2] ;
No Z=[1,2,3] ;

No

?- select(2, Y, [1,3)).
seleet 8 ?- select(2, [ x,Y], [1]).

Y=[2 1, 3]
X=2
Y=[1,23] ; y=1 ;
Y=01,3 2] X=1
Y=2 ;
No No
Ewoaywyn otn yAwooa Prolog 47

To karnyépnua reverse/2

+ reverse(X,Y) eival aAnBEg eav o 6pog Y evonoleitat
HE TNV avaoTpo®n Tng Aiotag X

?- reverse([1,2,3,4], Y).
Y=[42321]

No
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H uAoTroinon Tou KaTnyopRuaTog reverse/2

reverse((], [I)-

reverse([Head|Tail], Reversed) :-
reverse(Tail, RevTail),
append(RevTail, [Head], Reversed).

» Aev gival €vag anodoTIKOG TPONOG Va AVTIOTPEWOULE LLa
Aota

* Yndpxouv Mo anodoTIKoi TPOMNOoL avTIoTPOPAG ALOTWY
(6nwg akpipwg €idape kat otnv ML)
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Orav dev mave OAa KaAd...

?- reverse(L, [1,2,3,4]).
L=[4,321]
Action (h for help) ? a
% Execution Aborted
?-
* ZnNTACAUE HIa akOpa AUon Kal Bpedrkape o’ Evav
atéppovo Bpdxo
* MnopoUpe va navgoupe tnv ektéAeon natwvtag Cirl-C
KQOL 0T OUVEXELA NATAUE a YO TO OPLOTIKO OTARGTNHA TNG

* Toreverse/2 dgv eival TO00 EUEAKTO 600 TO append/3
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AvVaoTpEYIHA KAl PN OVACTPEWPIPNO KATNYOPHMATO

* 2’ évav 1BeaTO KOO0, T KATNYOoPHUaTa gival OAa T6o0
euéAikta 600 To append/3

» Eival no dnAwTikd Kat pe AtydTEPOUG NEPLOPIOHOUG OTN
Xprion Toug

* AN NOAAEG POPEG PN EVENKTEG UAOMOINOELG Eival
NPOTIIATEPEG, Yo Adyoug anddoong f/kal anAdTNTag

* 'Eva nopddelypa Tou TL onpaivel n napandvw @paocn pag
OeiyVEL TO EVOWUATWHEVO KATNyopnua sort/2
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To katnyépnua sort/2

?- sort([2,3,1,4], X).
X=[1,2,3 4]
No

?- sort(X, [1,2,3,4]).
ERROR: Arguments are not sufficiently instantiated

+ 'Eva avaotpéyipo katnyoépnua sort/2  Ba énpene va
pnopei va «avTi-tagvopRaey pa Adn Tagvopunpévn
AioTta — pe GAAa Aoyla Ba €énpene va eNOTPEPEL ONEG TIG
avadlaTAEELG TWV OTOLKEIWY TNG — Nou €ival EKBETIKO

* O€Noupe KATL 0OV TO NAPANAVW Va €ival EVOWHATWHEVO

oTn YAwooaq;
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Avwvupeg peTaBAnTég

¢ H petapAntn _ €ival pua peTafAnth Xwpig dvopa

» Kdabe epgdvior] tng eivat aveEdptntn and 6Aeg TIG
unélotneg

» Evonoieital pe kaBe 6po

* Me aA\a AOy1a, CUUNEPLPEPETAL OAV TIG LETABANTEG
™g ML
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To karnyépnua member/2

member(X, [X|_]).
member(X, [_|T]) :-
member(X, T).

?- member(b, [a,b,c]).
Yes

?- member(d, [a,b,c]).
No

?- member(X, [a,b]).
X=a

X=b

No
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Mpoooxn oTig TTpoeIdoTroInoEig!

append([], L, L).
append([H|L1], L2, [H|L3]) :-
append(LI, L2, L3).

Warning: Singleton variables [L1,LI]

* Mnv ayvoeite Ta npoedonoinTikd pnvupata oTL
HETABANTEG epgavidovTal HOvo pia popa

* 'Onwg kat otnv ML, gival kaké oTUA npoypappaTIopoU va
OVOHAZoupe PETABANTEG Nou eV XPNOLONOLOULE - EBIKA
eneldn eival To pévo pAvupa nou o dieppnveag Ba ByaAet

To katnyoépnua \+/1

?- member(1, [1,2,3]).

Yes
?- \+ member(4, [1,2,3]).

Yes

* Xe an\eg EQApUOYEG, OUVIBWG AELTOUPYEL Oav Tov
TEAEOTH AOYIKAG APVNONG

* AMAG €XEL KOL LA ONPAVTIKN OLadIKACTIKF NAEUPQ...
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P . . . , sibling(X, Y) :-
Apvnon wg armroTuyia (negation as failure) Mapaderypa parent(P, X),
parent(P, Y),
. . TiE . W+ (X=Y).
+ Ta va anodeitet To \+ X, n Prolog npoona®ei va S'b\'TF(J;X_v \?) -
anodeifel To X parent(P, X), 2- sibling(X, Y).
. . . . parent(P, Y).
* \+ X entuyydvel av 0 oTOX0G X anoTuyxXAavel X =kim
L, 3 — . Y = kent
* Ouduo dyelg Eava: ?- sibling(kim, kent).
- AnAwTikA: \ + X ==X Yes 5 = Eﬁ:\“
- AdikaoTikA: \+ X emtuyxdvel €av To X anoTuyXAveL, Kat ?- sibling(kim, kim). -
anoTuyxAavel €av To X eNITUYXAVEL, Kat dev TEPUATIEL GV X = margaret
TO X Bev TEPUATICEL No Y = jean
?- sibling(X, Y).
X = jean
No Y = margaret
No
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‘Eva peyaAitepo mrapdadeiyua o€ Prolog
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Mia kAaoikf oTraloke@alid

» 'Evag avBpwnog (man) tagdevel padi W’ €va AUko (wolf),
o katoika (goat) kat €va Adxavo (cabbage)

» O avBpwnog BEAeL va dlaayioel Eva NnoTdpL and Tn SUTIKNA
6x6n otnv avatoAkA

*  2TnV apxkr 6x6n undpxel pa Bapka, n onoia OpwG
Xwpdel Tov avBpwno kat To NoAU €va GAAO QVTIKEIPEVO

» O AUkoG Tpwel TNV KaToika €av Bpebei pévog padi tng

* H katoika Tpwel To Adaxavo €av Bpebei povn padi tou

* Me nolo Tpéno pnopei o dvBpwnog va nepAcel GTNV
anévavtt 6x0n pe 6Aa Ta undpyovtd Tou;
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Aopég dedopévwy TG Auong

Kivioeig

* Oa avanapacTACOUHE TOUG OXNHATIOHOUG TOU
OUOTAMATOG PE Hia AioTa nou deixvel Tnv 6x6n otnv
onoia gival To KABe TL pe TNV €EAG oEpa:

man, wolf, goat, cabbage

* O apxKOG OXNHATIONOG: [w,w,w,w]

* Edv yo nopddetypa o dvBpwnog pe To AUKO UNouv oTn
Bdpka, o véog oxnUaTIONOG gival o [e,e,w,w] - aAAG
T16TE N KaToika Ba @Ael To Adxavo,ondTe 0 NOPANGvwW
OXNUOTIONOG OV gival ENTPENTOG WG EVOLAUECOG

* O emBupnTtog TEAIKOG OXNUATIONOG: [e,e,e,e]
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* Xe KAOe kivnon, o avBpwnog dlacyifel To NOTAUL HE TO
noAU €va and Ta undpyovTta Tou

* Oa avanapaoTACOULE TIG TECOEPIG ENTPENTEG KIVIOEIG
Ue T€ooepa dtopa: wolf , goat , cabbage , nothing

* (Onou, nothing  onuaivel 6TL 0 GvBpwnog dlaoyidel To
NoTAL POVOG TOU PETa oTn Bdpka)
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O1 KIVAOEIG TPOTTOTTOIOUV TOV OXNUOTIOHO

To katnyépnua move/2

» Kdabe kivnon pETAROPPWVEL EVa OXNUATIONS O’ €vav dAAo
» Xtnv Prolog, Ba npoypappatiooupe tn AUon pe Eva
katnyopnua: move(Config, Move, NextConfig)
- Config eival évag oxnpatiopog (n.x. [w,w,w,w] )
- Move gival pua kivnon (n.x. wolf )

- NextConfig eivat 0 OXNHOTIONOG-ONOTEAECHA (OTO OUYKEKPIUEVO
napddelypa o [e,e,w,w] )

change(e, w)
change(w, e).

move([X,X,Goat,Cabbage], wolf, [Y,Y,Goat,Cabbage]) :-
change(X, Y).

move([X,Wolf,X,Cabbage], goat, [Y,Wolf,Y,Cabbage]) :-
change(X, Y).

move([X,Wolf,Goat,X], cabbage, [Y,Wolf,Goat,Y]) :-
change(X, Y).

move([X,Wolf,Goat,C], nothing, [Y,Wolf,Goat,C]) :-

change(X, Y).
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Ao@aleig oxnuatiopoi Ndoeig

» 'Evag oxnpatiopég ivat ao@aing eav
- TouAdxloTov €vag ané Toug AUKO Kat KaToika givat atny dla
6x0n pe Tov dvBpwno, Kat
- TouldxloTov €vag and Toug Kataika Kat Adyavo givat atnyv idla
6x6n pe Tov GvBpwno

oneEq(X, X, _).
oneEq(X, _, X).
safe([Man, Wolf, Goat, Cabbage]) :-

oneEg(Man, Goat, Wolf),
oneEg(Man, Goat, Cabbage).
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» Mia AUon apxi¢el and Tov apylkd OXNHATIONS KL
Onuoupyei pa Aiota and kivnoelg nou odnyouv oTo
OXNUOTIONO [e,e,e,e] , £TOL WOTE OAOL oL EVOLApETOL
OXNUOTIOHOIL va gival ao@aAeig

solution([e,e,e,e], [I).
solution(Config, [Move|Moves]) :-
move(Config, Move, NextConfig),

safe(NextConfig),
solution(NextConfig, Moves).
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To karnyopnua length/2

?- length(L, N).

l—‘E o

N~
a0l

wr-
L
[

<X <X <X <X <X

i
S
L
|
I

Yes
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H Prolog Bpiokel Tn Auon

?- length(L, N), solution([w,w,w,w], L).

L = [goat, nothing, wolf, goat, cabbage, nothing, g oat]
N =7

Yes

Znueiwon: xwpig Tn Xprion tou length /2 , n Prolog d€ Ba
£Bploke KAnowa AUon (PE TO CUYKEKPIUEVO NPOYPAUUA).
Oa pnepdeudTav Paxvovtag yia AUCELG TNG HOPPAG:

[goat,goat,goat,goat,goat...]
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Kdtroia kaAd xapakTnpioTikd Tng Prolog

* To npoYyPapUd HAG anAwG KOTEYPAYE TNV EKPWVNON TOU
npoBAAUATOG NPOg eniluon

» Aev npoodlopicape kanoto Tpéno avalAtnong Tng Auong
Tou npofAnpatog - n ida n Prolog €kave tnv avalhtnon

» AuTtou Tou €idoug Ta npoBAfpata gival akpBwg Ta
npoBAfuata nou givat katdAAnAa npog eniluon oe
Prolog

* Meploodtepa napadeiypata o€ ENOPEVEG OIOAEEELG...
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