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Mepiexédpeva

*  AOYIKOG NPOYPAUUATIONOG

* ‘Opol (terms)

« XpnAon evog cuothpatog Prolog

* Kavédveg (rules)

* OL0vo0 dyelg Tng Prolog

* TeleoTEG (operators)

* Aioteg (lists)

* Apvnon wg anotuyia (negation as failure)

* 2¢& Ti €ival kaAn n Prolog;
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AOYIKOG TTPOYPANMATIONOG

* H xpnon tng HabnpaTikng AOYLKAG OTOV NPOYPOUUATIONO

* H AoyKr XpNOWONOLEITAL WG A ayVvr) dNAWTIKI YAWoOoO
Yyl TNV avanapaoTtaor Tou NPoBARHaTtog

* To €pyo TOU NPOYPAUMATIOTH Eival va YPAPEL
npoypPAupaTa Nou va gival «aAnBdeic» avanapaoTaoelg
TOU NPOPAAUATOG OTN AOYIKN

* To ouoTnua eKTEAEONG PPOVTIZEL YIa TNV €NiAUCN TOU
NPORANMATOG, KE ANOBOTIKO TPONO

- anodeikteg BswpnudTtwy (theorem provers)
- yevwvATpleg povtéAwv (model generators)

Opol (Terms)

* Kd&bBe 1L otnv Prolog kataokeudaletal and 0poug:
- Ta npoypduuata o€ Prolog
- Ta dedopéva nou xelpi¢ovtal Ta npoypdupata os Prolog

* TpEeLg KaTnyopieg Opwv:
- MetaBAnTEg
- ZTaBepéc: akEpalol (integers), npaypatikoi aplOpoi (reals), kat
dtopa (atoms)
- ZUvOetol 6pot: Aioteg (lists) kat dopnueva dedopeva (structures)
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Atopa (Atoms)

* 'Eva atopo sival pla otabepd nou anoteAeitat and
aAQAPLOUNTIKOUG XOPAKTAPEG:

- an, atom, has, many characters

* Edv 0 apXIkOG XapakTApag dev gival €va UKPO Ypauua N
UNAPXOUV «MNEPIEPYOL» XAPAKTIPEG, TO ATOUO NPENEL va
BpiokeTal pEoa 0€ ANOOTPOPOUG

- "Kostis’, 40 molkapwo’, '$7% (@ (&S#*&S’

» KdBe atopo £XEL pua T (TOUG XOPAKTHPEG TOU) Kal
givat {00 povo pe GAa ATOA MOU £XOUV AKPLBWG TOUG
iOl0UG XOPAKTAPEG WG TIUA

* 2KEQPTEITE T ATOMA KATL OV Strings o€ AANEG YAWOOEG
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MeTaBAnTég

« MeTapAnTn €ival KB TL Nnou apxiel anod €va Ke@aAaio
ypaupa A underscore, Kal akoAouBeital and ypappoTa,

aplOpoug f underscores:
_, X, Variable, Kostis, 123

* Ol peTaBANTEG £XOUV dUO KATAOTACELG:
- Mnopei va pnv €xouv akopa debei pe kanowa T (unbound)
- Mnopei va €xouv kanowa Tiur, dnAadn va gival depéveg (bound)

* 'Otav OpwG Ha HETABANTN €ival O€ KATAOTAON «UE TIUAY,
N T autr dev aAAAGlel
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20v0BeTo1 6pol (Compound terms)

* ApxiCouv pe €va ATopo Kal akoAouBouvTal ano pia
akoAouBia 6pwv nou dlaxwpifovTal pe KOPUATA Kal
nepPLKAgiovTal and NapevOEOELG:

- university ('E.M.II. ")

"+'(2,3.14)

couple (adam, eve)

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

* O AioTeg eival Kat auTteG ouvBeTol Opol aAAG 6nwg Ba
doupE €xouV €1BIKA oUVTagN

* 2KEQPTEITE TOUG OUVOBETOUG OPOUC oAV DOUEG OEDOUEVWV
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20VTagn TWV 6pwv

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

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

* 'OAa ta npoypdppata Kat Ta dedopeva tng Prolog
KataokeuaZovTal anod TEToloug 6poug

* 2€ Aiyo Ba doupe OTL, yia napadelypa, o cUVBETOG OPOG
"+'(1,2) ouvABwg ypdgeTal wg 1+2

* ANAG auTh €ival anAd pua cuvtopoypagia Tou idlou 6pou
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EvoTtroinon (Unification)

* Taiplaopa npotunwyv og 6poug TnG Prolog

» AU0 Opol evornoouvtat €4v undpxel Kanolog TPdNog va
BpeBoOUV TIEG YA TIG LETABANTEG TOUG NOU VA TOUG
KAvouv akplBwg idoug

* [a napadetypa, oL 6poL couple (adam, eve) Kal
couple (Who,WithWhom) €vonowouvtal av n HETABANTN
Who ndpeL tnv TR adam Kat N HETABANTH WithWhom
NAPEL TNV TN eve

* (MeploodTtepPeg AeNTOUEPELIEG OTO ENGUEVO PAOBNLUA...)
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H Bdon dedopévwy TnG Prolog

H uAonoinon t™ng Prolog dlatnpei pia avanapdotacn Twy

NPEOYPAMUATWY NOU £XOUV QOPTWOEL 0TO cUOTNUA

* O KWOLKOG CUUNEPIPEPETAL oAV LA BACT dEDOUEVWV

» 'Eva npoypappa Prolog gival anAwg €va oUuvoAo and
0edouEVa YO auTh T Baon

* To anAouoTtepo and Ta dedopEva auTAG TNG BAoNG eival

€va yeyovoc (fact) . CUVTOKTIKA, Eva YEYOVOG €ival £vag

0p0oG Nou akoAouBeital and pua teAeia
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Mapddelypa KATNYOPARHATOG HE YEYOVOTA

parent (kim, holly).

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

* 'Eva npoypappa Prolog pe €€L yeyovoTa

* Opilel éva katnyopnua (predicate) parent/2

* ANOTEAOULEVO Ao yEYOVOTA MOU £XOUV TNV «NPOPAV»
gppnveia: o kim eival yovidég NG holly, N margaret
gival yoviog Tou kim, K.0.K.
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O digppnvéag Tng Prolog

% 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) .

?2-

» To ?- eivalL n npotponn tng Prolog ya pia epwtnon

» O dlepunvéag gival dladPACTIKOG: dEXETAL IO EPWTNON,
npoonadsi va Tnv anavtnoel, TUNWVEL TV andvtnon Tng,

Kal enavaAapBavel autr tn dladikaoia
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To kKatnyoépnua consult/1

ATTAéG epWTNHOEIG

?- consult(relations).
% relations compiled 0.00 sec, XX bytes

Yes
?_

* Katnyépnua Tou CUCTAKOTOG HE TO OMNOI0 POPTWVOULE
€va npoypappa and va apxeio otn Bdon g Prolog

* To apxeio relations (A relations.pl) nEpAapPAvel
TA YEYOVOTA TOU KATNYOPAUOTOG parent/2

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

?- parent (margaret, kent).

Yes
?- parent (fred, pebbles).

No
?_

* M epwtnon npokaAei Tnv Prolog va anodeiel KATL

* H andvtnon tTwv anAwv epwWTACEWV €ival €va Yes 1) No

(Kanoleg epwTAOELG, ONWG N EPWTNON OTO KATNYOPNHQ

v consult/1, eKTEAOUVTAL HOVO YIA TIG NAPEVEPYELEG TOUG)

es
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H TeAcia EpwTtioeig ue NETABANTES

?- parent (margaret, kent)

Yes
?_

* Ol EPWTNOEIG UNOPOUV VA EKTEIVOVTAL OE MOANEG
YPOUHEG

+ Edv ¢exdoete TN TEAEiQ (TO XAPAKTHPA TEAOUG TNG
€pwTNONG), o dleppnveag tng Prolog 6a cag ¢ntAoel
NEPLOCOTEPN €(0000 PE TO XAPOAKTAPA |
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* OLepwTnoElg pnopei va givatl onoloodnnote épog Prolog,

oupnePNaUBaVOUEVWY OpwWV HE LETABANTEG

* O dlepunvéag tng Prolog enoTpEPel wg andvtnon TIG
TIMEG TWV HETORBANTWY YIA TIG ONOIEG N EPWTNON MNOPEL
va anavtnoei

?- parent (P, Jjean). 270 onueio avto, o
OLEPUNVENS TEPLUEVEL

P = herbert < , ,
KATO10. E16000.

Aivovue enter yio va

Yes

?- parent (P, esther). OTOUOTHOEL 1] EKTEAEDH
TG EPWTHOTG.

No
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EveAi§ia OTIG EpWTNHOEIG

* OL PETABANTEG HNOPOUV QUOLKA va BpioKkovTal o€
onoladAnote B€on KaAnolag EpwTNONG:

parent (Parent, jean)

parent (esther, Child)

parent (Parent, Child)

parent (Person, Person)
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2uleugeig (Conjunctions)

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

Yes

* M ouleutn epwTAOEWV €ival pia akoAouBia andé 6poug
nou dlaxwpifovtat anod Koppata (and)

* O dieppnveag tng Prolog npoonaBei va TIg anodeigel
OAEG (XPNOONOWVTAG TO B0 CUVOAO «OECIHATWV» YO

TIG HETAPBANTEG TNG EPWTNONG)
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MoAAaTtrAég AUOEIg

?- parent (margaret, Child).
Child = kim ;

Child

kent ;

No

* Mnopei va undpyxouv neplocoTePOL and €vag TPOMoL yia
va anavtnBel pa epwtnon

* Me 10 va NANKTPOAOYIOOUUE ; QVTi yla enter,
NPOTPENOUNE TO cuoTtnua Prolog va Bpel kat va pag
OWOoEL NEPLOCOTEPEG ANAVTAOELG
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?- 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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Avaykn yia Kavoveg

‘Eva Trapdadeiypa Kkavova

* 2TO NMPONYOUUEVO NAPABEIYLA XPNOILONOICALE Hia
HOKPOOKEAN €pWTNON YO TA dIOEYYyova TNG esther

* Oa ATav KAAUTEPO €AV UNOPOUCAUE VA YPAYOUUE KAT’
eubeiav TNV epwtnon:

greatgrandparent (esther, GGC)

*  AAN\G Oe BENOUPE VA EI0AYAYOULE EEXWPLOTA YEYOVOTO
QuTOoU TOU KATNYOPHHATOG 0TN BACN TwV dESOUEVWV
OlOTL N OX€0Nn greatgrandparent/2 NPoKUNTEL (KAl
NPENEL Va NPoKUNTeL) and tnv ndn oplopeEvn BAoLKN
Ox€on parent/2
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KEPOAN

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

ovvOnkeg

* 'Evag kavovag kaBopilel nwg anodelkVUOUPE KATL: yia va

anodeiEOUHE TNV KEQAAN TOU KavOova NPENEL va anodei§oupe
TIG OUVOAKEG ToU

* [0 va anodeigoupe greatgrandparent (GGP,GGC), NpENEL

va BPoUpE TIHEG GP KAl P yIA TIG ONOIEG UNOPOULE v
anodeigoupe 0TI parent (GGP,GP), UETA OTL parent (GP, P)

KAl TEAIKA OTl parent (P, GGC)
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Mpéypappa pye Xpon Tou Kavova

MNapadeiypa

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 npoypappa anoteAsitat and pa akoAouBia and
rpoTdoels (clauses)
* M npdTaon gival €ite €va yeyovog 1 €vag Kavovag
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?- greatgrandparent (esther, GreatGrandchild).
GreatGrandchild = holly ;

No

* [ TV andvtnon TnG Napanavw €pWTNONG, ECWTEPIKA
gtetalovtal dldgopol eVOIAUETOL OTOXO! (goals).
- O npwtog (Uno)oTtdxog €ival N apXLlkA EpWTNON
- O enodpevog eival 6,TL anopével NPog anddelgn HETA TNV anodegn
Tou NpwTou (Uno)otdxou e xprion kanowag npdtaong Tou

NPOYPAUUATOG (0T CUYKEKPILEVN NEPINTWON, UE XPAON TOU
kavéva yla To KaTnyopnua greatgrandparent/2)

- Kok., péxpt va pn peivel tinota npog anddeign
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parent (kim,holly) .
parent (margaret,kim) .
parent (margaret, b kent) .
parent (esther,margaret) .
parent (herbert,margaret) .
parent (herbert, jean) .
greatgrandparent (GGP,GGC) :-
parent (GGP,GP) , parent(GP,P), parent(P,GGC) .

S eN s e =

greatgrandparent (esther,GreatGrandchild)
ﬂ Clause 7, binding GGP to esther and GGC to GreatGrandChild

parent (esther,GP) , parent(GP,P), parent(P,GreatGrandchild)
ﬂ Clause 4, binding GP to margaret

parent (margaret,P), parent (P,GreatGrandchild)
ﬂ Clause 2, binding P to kim

parent (kim,GreatGrandchild)
ﬂ Clause 1, binding GreatGrandchild to holly
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Kavéveg pe xprpon GAAwv Kavovwy

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

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

* H idla ox€on pe TNV NPONYOUMEVN, OPLOUEVH OE OTPWOELG

* [apatnpnoTte 4TL KAl ot dU0 KAVOVEG XPNOILONoLoUV
HETABANTEG pe Ovoua P

* H egppéreia kdnoag PeTapANTAG eivat pévo o Kavovag
Mou TNV NEPLEXEL

* OL0U0 PeTaBANTEG pe OGvopa P gival aveEApTNTEG
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AvadpOoMIKOi KAOVOVEG

ancestor (X,Y) :- parent(X,Y).
ancestor (X,Y) :-

parent(Z,Y),

ancestor (X,2) .

* 'Evag X eival npoyovog kKanowou Y:
- Eavoxeivalyoviég Tou ¥, 1

- Edv undpyel kdnolog z TETOL0G WOTE 0 Z va gival 0 Yovidg Tou Y,
Kal o0 X va givat npdyovog Tou Z

* H Prolog doKIuAdel TOUG KAVOVEG E TN OEPA NOU auTol
eu@avidovtal, onoTe €ival KAAO (Kal HAALOTA NOAAEG
QPOPEG AVAYKAI0) TA YEYOVOTA KAl OL N avadPOULKOL
KavOVveG va ep@avidovtal npv and Toug avadpOopIKoUG
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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 mrupnivag Tng ocuvtagng Tng Prolog

* OAOKAnpnN n ouvtagn tou nupARva tng Prolog:

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

<fact> -:= <term> .

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

» Edv e€aipebei n duvatdTNTa OPLOPOU VEWV TEAECTWY anod
TO XPAOTN, CUVTAKTIKA N Prolog €ivat noAU anAfl yAwooa

* AuTO ATav 6Ao!
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H di1adikaoTik 6yn Tng Prolog

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

» 'Evag kavovag A€l NG LNOpouUpE va anodei§oupe KATL:

- lNava anodeigoupe greatgrandparent (GGP, GGC) , NPENEL VA
Bpoupe TYWEG GP KAl P yIa TIG OMNOIEG UNOPOUE VA anodei§oupe
OTl parent (GGP,GP), UETA OTl parent (GP, P) Kal TEAKKA OTL
parent (P,GGC)

* 'Eva npdéypappa Prolog npoadlopiel dladikaoieg
€UPEONG ANAVTHOEWY O EPWTAOELG
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H dnAwTikA éywn tn¢g Prolog

* 'Evag kavovag gival pia Aoyikr dniAwon:
- [a 6Aeg TIG TIHEG TwV GGP, GP, P, KOl GGC, av LloXUEL OTL
parent (GGP,GP) Kdl parent (GP,P) Kdl parent (P,GGC),
TOTE €niong WoxUEL KL greatgrandparent (GGP, GGC)
* Me GAAa AOyLa, €vag Kavovag €ival anAwg Uia @Oppoula
- 0g Aéel nwg Ba yivel K&TL aAAd anAwg opiel TIG NpoUnoBEaelg
Katw and TG onoieg pwa npdtaon givat aAndng:
VGGP,GP,P,GGC . parent(GGP,GP) A parent(GP, P) A parent(P,GGC)
= greatgrandparent(GGP,GGC)
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AnAWTIKEG YAWOOES TTPOYPOAUHATIONOU

* Kd&Og KOPUATL TOU NPOYPAUMATOC AVTIOTOLXEL O€ IO

anAf poBnuaTIKA €vvola:
- [Mpotdoelg TnG Prolog - o€ @OPUOUAEG TNG KATNYOPNHATIKAG
AoyIKAG npwtng Ttagng (first-order predicate logic)
- Ot oplopoi cuvaptioswv otnv ML - o€ paBnuUaTIKEG CUVAPTAOELG
» T1IoAAEG POPEG 0 6pOC ONAWTIKEG (declarative) yAwooeg
rpoypPaUUATIOUOU XPnoWonoLeital yia va deicel Tnv
avTIOAOTOAN TWV YAWOOWV AUTWY OE OXEON HE TIG
MPOOTAKTIKEG (Imperative) yAWwooeg
* QG ONAWTIKEG YAWOOEG OUVABWG BEWPOUE TIG AOYIKEG
KAl TIG OUVOPTNOLWAKEG
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MAgOVEKTAMATA TWV SNAWTIKWY YAWOOWV

* Ta NpoypAUUATA O€ NPOOTAKTIKEG YAWOOEG MNOANEG
QOPEC €xouV NPOLANHATA AOYW NAPEVEPYELWV KAl
OAANAELOPTHOEWY

* Eneidn ot SNAWTIKEG YAWOOEG €X0UV OXETIKA anAf Kat
«KaBapoOTEPN» ONUAcloAoyia, ano@eUuyovTal KAnolou
€i00UG NPOYPAUUATIOTIKG AGBN PE CUVENELD N avanTugn
KAl N ouvTHPENON NPOYPAUUATWY va YiveTal no eUKOAQ

* O npoypappaTIoNOG Eival avwTEPOU ENNEDOU Kal NLO
QUTOMATOG: O NMPOYPOUUATIOTHG ANAWG NEPLYPAPEL TNV
nPodlaypa@r Tou NPORANUATOG KAl KAMOWA KOUUATIA TNG

EKTEANEONG TOU napéyovTal and To cuoTNUa uAonoinong
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H Prolog éxe1 kal Ta 800 XapaAKTNPIOTIKA

* 'Exelt OnAwTIKA onuacioloyia
- 'Eva npdéypappa Prolog €xet €va Aoyikd NEPLEXOUEVO
* 'Exel O1adKaOTIKA ONpacloAoyia

- 'Eva npdéypappa Prolog €xel kat kaBapd dladikaoTikd
XOPOKTNPIOTIKA: TN OEPA e TNV onoia pgaviovTal ot
KavOVEG, TN OEIPA ELPAVIONG TWV UNOOTOXWYV O’ €va
Kavova, KaTnyopnuata e napevepyeleg (n.x. 1/0), K.An.

* 'Opwg givat onpavTikd 0 NPOYPAUKOTIOTAG va gival
EVAUEPOG KAl va Naipvel undyn Tou Kat TIG dUo OYEIG TNG
YAWOOOG KATA TOV NPOYPAUHATIONO
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TeAeoTég TG Prolog

* H Prolog €xel KAnoloug NpoKaBOoPIOUEVOUC TEAEOTEG
(kaL entTpEnEL TOV OPLOUO VEWV TEAEOTWY aNd TO XPAOTN)

* 'Evag tTeAe0TAG gival anAwg €va Katnyopnua yua to
onoio gival duvaTth n xpARon Kanolag €10IKAG CUVTOKTIKAG
OUVTOHOYPA®Piag OTIG XPrOELG TOU
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To kKatnyépnua =/2

* O otdxog =(X,Y) enttuyxavel av kat pévov av oL 6pol X
KAl Y unopouv va gvonotneouv:

?- =(parent (adam,seth), parent(adam,6X)).
X = seth ;
No

* Enedn to dtopo '=' €ival oplopEVO WG OUADIKOG

TEAEOTNG, OUVABWG YPAPOUUE TO Nnapandvw wg:

?- parent (adam,seth) = parent(adam, X) .
X = seth ;
No
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Ap1OunTIKOI TEAEOTEG

Mn atroTipynuévol épol

* Tadtopa "+', '=", "*' kalL '/ "' eival OPIOPEVA WG

TENEOTEG, HE TN OUVAON NpoTEPAIOTNTA KAl

NPOCETAIPIOTIKOTNTA
?2- X = +(1,*%(2,3)).
X = 142%*3 ;

No
?- X = 1+42*3.

X = 1+42*3 ;

No
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H Prolog pog emtpénet va
YPNOLOTOMGOVUE GHVTOEN
TELEGTAOV GTNV 16000, Kol
YPNOWOTOLEL VT TN HOPPN
otV €£000 TV Op®V, dAAL
Kol 6T1G 000 TEPIMTMOELS O
VIoKeipEVOG OpOC gtvat o
+(1,*(2,3))
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?- +(X,Y) = 1+2*3.

X =1
Y = 2*3 ;
No

?- 7 = 1+2*3.

No

* MeTd TNV €vonoinon, o 6poG Napapevel+(1,* (2, 3))

* Me GAAa AGYLa, 0 OPOG €ival PN anOTINHEVOG

(Z€ endpevn OLAAEEN Ba doupe OTL UNAPXEL TPONOG OTNV
Prolog va anoTipfooupe TETOOUG 6poug)
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Aioteg otnyv Prolog

O1 avatrapaoTdoeig TwV AIoTwyv oTnv Prolog

* 2UVTOKTIKA €ival nepinou oav TIG Aioteg otnv ML

* To dtopo [] avanaploTtd Tnv KeVA AioTa

* To ouvapTnolakd cUPPBOAO ' . ' /2 avTIOTOLXEL OTOV

TeAeOTN : : TNG ML

"Ex@paon otnv ML
[]
1::0[1]
1::2::3::[]

Agv vrapyet ovticToryo.
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‘Opog otnv Prolog
[1
(1,11
-(1,.(2,.(3,11)))
.(1,.(2,.(3.14),11))
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Alota ‘Opog 610V 07010 OVTIOTOLYEL
[1 [1
[1] (1,11
[1,2,3] -(1,.(2,.(3,11)))
[1,2,3.14] .(1,.(2,.(3.14,11))

* H popn nou ocuvnBwg XpnoonoLeiTatl gival n aploTtepn

* AANAG gival anAwG Ja cuvTopoypaia TNG HoOPYHG Nou
@aiveTal 0€&la otov napandvw nivaka

» H Prolog Tunwvel TIg AMOTEG e XPHON TNG HOPYARG OTO
aploTeEPOd HEPOG TOU NIVOKQ
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Mapddeiypa

AvatrapaocTaoeig AIOTWV JE oupd

?- X = .(1,.(2,.(3,I1))).
X = [1, 2, 3] ;

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

X=1
Y = [2, 3] ;
No
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Alota ‘Opog 610V 0TT0i0 OVTIoTOLYEL
[11X] - (1,X)
[1,2]X] .(1,.(2,%)))
[1,2][3,4]] To 1010 pe [1,2,3,4]

[MOANEG QOpPEG TO TENOG TNG AiOTAG €ival TO OCUUBOAO |
aKoAouBoupevo anod Tnv oupa TnG AioTag

Xpnowonoleitat o€ NpoTuna: o0 6pog [1,2|X] evonoleital
HE KABe AloTa nou apyilel pe 1, 2 kAt £XeL Evav 0po X wG

oupa
B= [1,2|X] = [1/2/3/4/5]'
X = [3, 4, 5] ;
No
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To katnyépnua append/3

Ox1 atrAwg pia cuvdaprtnon!

* To npokaBoplopEvo KaTtnydpnua append (X, Y, Z)
ENITUYXAVEL av Kal Hévo av n AiloTa Z €ival To anoTEAEOUa
TNG ouvEVWONG TNG AioTaG Y 0To TEAOG TNG AioTag X

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

zZ=1[1, 2, 3, 4] ;

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

X =[1, 2] ;

No

* To katnyopnua append HNOPEL va Xpnotponolnbei pe
KABe 6po NG Prolog (pe GAAa AOyLa, purnopei va KANBeL kat
HE HETABANTEG O€ KABE Splopa)
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Ox1 amrAwg pia ocuvaptnon!

H uAoTtroinon Tou KaTnyoprnuaTog append/ 3

?- append (X, Y, [1,2,3]).
X =[]
Y =[1, 2, 3] ;
: . append([], L, L).
X = [1] append ([H|L1], L2, [H|L3]) :-
Y = [2, 3] ; append (L1, L2, L3).
X =[1, 2]
Y = [3] ;
X =11, 2, 3]
Y =11~
No
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AAAa KaTnyopRHaTa yia AioTEG XpRon Tou KAaTnyopAHAToG select/3
K(lﬂwépmw HSPWP(!(PT’] ?- select(2, [1,2,3], 2). ?- select(2, [1,2,3,2], Z).
member (X,Y) Emruyydver edv ) Mota Y €yt og pérog tov 6po X. z = [1, 3] : z = [1, 3, 2] ;
Emroyydver edv n Mot Y wepiéyet 1o X g péAog, Kot _ )
select(X,Y,2) 0 6pog Z eivar o id1o¢ pe ™ AMota Y oAAd yopis éva No z =11, 2, 31 ;
oTiypidTumo Tov 6pov X. No
nthO (N,L,X) Emtuydvet €av o N givar évag un apvntikdg aképaiog, ?- select(2, Y, [1,3]).
L pua Aiota, kot to X givat 1o N-00616 ototygio g ?- select(2, [X,Y], [1]).
Alotog L, apyilovtoc v apibunon and 1o 0. Yy =1[2,1, 31 ; % 5
length(L,N) Emrvyydver €dv o 6pog L givar pio Aioto pe pnkog N. Y = [1, 2, 3] ; Y=1:
« 'OAa Ta nopandvw eival EVENIKTA, oav TO append/ 3 Yy =11, 3, 2] ; X = ;
Y =2 ;
* Me GAAa AOyLa Ol EPWTACELG OTA KATNYOPNATA HnopouV No No

Va NEPLEXOUV HETABANTEG 0 oNoLadNNOTE OPLOUA TOUG
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To KaTtnyopnua reverse/2

* reverse (X,Y) €ivalL aAnBég edv o 6pog Y evonoleital
HE TNV avaoTpo@r] TnG Alotag X

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

No
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H uAotroinon Tou KATNYOPAMATOG reverse/2

reverse([]1, []).

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

» Aev gival €vag anodoTIKOG TPONOG va AVTIOTPEWYOULE HLd
AioTa

* Ynapxouv nio anodoTIKoi TPONOL avTIoOTPOPAG AlOTWV
(6nwg akppwg eidape kat otnv ML)
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OTav dev TAve OAQ KAAd...

?- reverse(L, [1,2,3,4]).
L=1[4, 3, 2, 1] ;
Action (h for help) ? a

% Execution Aborted
?_

* ZnTAOOUE Ua akOpa AUon Kat BpeBnkape o’ Evav
aTEPHOVO BPOXO

* Mnopoupe va NaUOOUKE TNV EKTEAEON NATWVTAG Ctrl-C,
KOL 0T CUVEXEWD NATAWE a yia TO OPLOTIKO OTANATNHA TNG

* To reverse/2 d¢ev €ival TOOO EUEAIKTO OO0 TO append/ 3
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AVaoTpEPINA KOl M OVACTPEWIMNA KATRYOPHRHOTA

« 2’ €vav 10eaTd KOO0, T KATnyopnuata givat OAa 10600
EUENKTO 600 TO append/3

* Eival nio OnAwTIKG Kal pe AtyO0TEPOUG NEPLOPIOUOUG 0T
Xpnon toug

*  AN\G NOANEG QOPEG N EVEAIKTEG UAONOLNOELG €ival
NPOTIHOTEPEG, YIa Adyoug anddoong r/kat anAdTnTag

* 'Eva napadetypa tou TL onpaivel n napanavw epacn pHog
OEIXVEL TO EVOWUOTWHEVO KATNYOPNHa sort/2
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To katnyoépnua sort/2

Avwvupeg HeTABANTES

?- sort([2,3,1,4], X).
X =11, 2, 3, 4] ;
No

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

* ‘Eva avaotpeyipo katnyopnpa sort/2 Ba €npene va
HNOPEL VA «aVTI-TAEIVOUACE UIA RON TAEVOUNUEVN
Aiota — pe dAAa Aoyl Ba €npene va eNOTPEPEL OAEG TIG
avadLATAEELG TWV OTOLXEIWV TNG — Nou €ival eKBeTIKO

* O€Aoupe KATL oAV TO napandvw va €ival EVOWUATWHEVO

oTn YAwooaq;
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* HpetaBAntn _ ival pa petaBAnTry xwpig évopa

* Kd&Be gppavion tng ivat avetaptnThn and OAeG TIG
UNOAOLNEG

« Evonoleital pe kaBe 6po

* Me GAAa AOY1a, CUHNEPIPEPETAL OV TIG UETABANTEG
™mg ML
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To Katnyépnpa member/2

Mpoooxn oTig TrpocidotroInoeig!

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 ;

4

No
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append([], L, L).
append([H|L1], L2, [H|L3]) :-
append (LI, L2, L3).

Warning: Singleton variables [L1,LI]

* Mnv ayvoeite Ta NPoEdONOINTIKA pnvUpaTa Tl
HETABANTEC epavidovTal pévo pa eopd

* 'Onwg kat otnv ML, givat Kaké OTUA NpoypaAHaTIOHOU VO
OVOPAZoUpE HETABANTEG NOU OEV XPNOLLONOLOULE - EOIKA
€neLdr €ival To HOVO PRVURA nou o dleppnveag Ba ByaAet
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To katnyépnua \+/1

Apvnon wg atrotuyia (negation as failure)

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

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

Yes

* 2€ AanAEG EQPAPUOYEG, OUVABWG AELTOUPYEL oav ToV
TEAEOTN AOYIKNAG Gpvnong

*  AAAG €XEL KAL O ONUAVTIKR OLadIKAOTIKI NAEUPA...

Ewoaywyr otn yA\wooa Prolog
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* [ va anodeigel To \+ X, n Prolog npoonabei va
anodeicel To X

* \+ X EeNTuyXavel edv 0 0TOXOG X AnoTUYyXAVEL

« OLduo dyelg Eava:
- AnAWTIKA: \+ X=X
- AdkaoTikA: \+ X ENTUYXAVEL €QV TO X ANOTUYXAVEL, Kal

anoTUYXAveL €AV TO X ENITUYXAVEL, KAl dev TEPUATICEL €AV
TO X OgV TEPHATICEL
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sibling (X, Y) :-

I'IapdGalvpa parent (P, X),
parent (P, Y),
sibling (X, Y) :- \+ x=Y).
\+ (X =Y),
parent (P, X), ?- sibling (X, Y).
parent (P, Y). X = kim
Y = kent ;
?- sibling(kim, kent). X = kent
Yes Y = kim ;
?- sibling(kim, kim). X = margaret
No Y = jean ;
A X = jean
?- sibling(X, ¥). Y iargaret .
No No

Eicaywyr atn yAwooa Prolog
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‘Eva peyaAuTtepo rapadeiypa o€ Prolog

Eiocaywyn otn yAwooa Prolog 60




Mia KAaoik} otraloke@aAid

Aopég dedopévwy TG Auong

* 'Evag dvBpwnog (man) tagdeuel padi W €va Auko (wolf),
Hwa katoika (goat) kat €éva Adxavo (cabbage)

* O avBpwnog BEAeL va dlaoyioel €va NOTAUL and Tn OUTIKN
O0xBn oTnV avaTtoAIKN

e 2TNV apxIKh 6xOn undpxel pa Bapka, n onoia OpwG
XwpdAel Tov AvOpwno Kat To NoAU €va GAAO aVTIKEIUEVO

* O AUKOG Tpwel TNV KaTtoika edv Bpebei pévog padi Tng

* H katoika Tpwel To Adxavo €av Bpebei povn pali tou

* Me noto tpdno pnopei o dvbpwnog va nepAceL oTnNv
anévavTl 6x0n pe 6Aa ta undpxovtd Tou;
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* Oa avanapaoTHOOUKE TOUG OXNUATIONOUG TOU
OUOTHUOTOG HE Hia AioTta nou deixvel Tnv 6x6n otnv
onoia €ival To KABe TL e TNV €EAG OELPA:

man, wolf, goat, cabbage

* O apXIKOG OXNMATIONOG: [w, W, w, W]

* Edv yia napadelypa o avBpwnog e To AUKO HNouV OTN
BApKa, 0 VEOG OXNUATIOUOG €ival 0 [e, e, w,w] - QAAG
TOTE N KATOIKA Ba @asL To Adaxavo,ondTe o napandvw
oXNUATIoONOG OV €ival ENTPENTOC WG EVOLANEDOG

* O emBupnTtdg TEAIKOG OXNUOTIOUOG: [e, e, e, el
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Kivijoeig

O1 KIVAOEIG TPOTTOTTOIOUV TOV OXNHATIONO

* 2¢& KABg Kivhon, o AvBpwnog dlaoyidel TO NOTAL PE TO
NoAU €va and Ta undpxovtd Tou

* Oa avanapaoTHOOUE TIC TECOEPIG ENTPENTEG KIVAOELG
HE TEooEpPa aTopa: wolf, goat, cabbage, nothing

* (Onou, nothing onpaivel 6TL 0 AvBpwnog dlacyiel To
NOTApL pévog Tou péoa otn Bapka)
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» Kd&Bg Kivnon PETAPOPPWVEL EVA OXNHUATIONO O’ €vav GANO

« 21nv Prolog, 6a npoypappaticoupe th AUCH PE Eva
KaTnyopnua: move (Config, Move, NextConfigq)
- Config €ival £vag oxnNUOTIONSG (N.X. [w,w,w,w])
- Move gival pa Kivhon (n.x. wolxf)

- NextConfig €ival 0 OXNUATIOUOG-ONOTEAEOUA (OTO CUYKEKPLUEVO
napadelypa o [e,e,w,w])
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To Katnyépnpa move/2

Ac@aleig oxnpaTtiopoi

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

move ([X,X,Goat,Cabbage] , wolf, [Y,Y,6 Goat,6 Cabbage])
change (X, Y).

move ([X,Wolf,X,Cabbage] , goat, [Y,Wolf,bY,6 Cabbage])
change (X, Y).

move ([X,Wolf,Goat,X], cabbage, [Y,Wolf,6 Goat,Y]) :-
change (X, Y).

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

Ewoaywyr otn yA\wooa Prolog
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+ 'Evag oxnUOTIONOG eival ao@aing eav
- O AUKog Kal ) kataika gite QUAGooovTal atrd Tov AvBpwTTo
) €ival o€ dIAYOPETIKEG OXOEG, Kal

- H katoika kat To Adxavo €ite QuAdooovTal atrd Tov AvBpwTTo
 €ival o€ SI0POPETIKEG OXOEG.

guarded or separated(X, X, X).

guarded or separated(_, Y, 2) :- Y \= Z.

safe ([Man, Wolf, Goat, Cabbage]) :-
guarded or separated(Man, Goat, Wolf),
guarded or separated(Man, Goat, Cabbage) .
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AUosig

To katnyépnua length/2

* M Auon apxicel and Tov apXlKOd OXNUATIONO Kal
dnUoupyeEl pa Aiota and KIvoelg nou odnyouv oTo
oxnUatopd [e,e,e,e], €T0LWOTE OAOL OL EVOLAUEDOL

OXNHUOTIOMOL VO Eival AOQAAEIG

solution([e,e,e,e], [1).

solution (Config, [Move|Moves]) :-
move (Config, Move, NextConfig),
safe (NextConfiqg),
solution (NextConfig, Moves).
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?- length(L, N).
L =[]
N=0 ;
L =[_]
N=1;
L=1[_, _]
N=2;
L=1[_, _,_]
N =3 ;
L = [_r —_r _]
N =4
Yes
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H Prolog Bpiokel Tn AUon

Kdtroia KaAd xapaktnpioTika Tng Prolog

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

[goat, nothing, wolf, goat, cabbage, nothing, goat]
7

L
N

Yes

2 nHeiwon: xwpig Tn xprnon tTou length/2, n Prolog &€ 6a
EBploKke KANoLa AUCT (LE TO CUYKEKPLIUEVO NPOYpapUQ).
Oa pnepdeudTav YaxvovTtag ya AUCELG TNG HOPPAG:

[goat,goat,goat,goat,goat..]
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* To nPOYPAUUA HAG ONAWG KATEYPAYE TNV EKPWVNON TOU
NPORANUATOG NPOG eniAuon

» Aev npoodlopicape KANolo Tpono avalAtnong tTng Auong
Tou npoPAAfuatog - n idla n Prolog ékave tnv avalhATtnon

» AuTOU Tou €idoug Ta NpoBARuaTa eival akpLpws ta
npoBAnuata nou givat KatdAAnAa npog enilucn o€
Prolog

* [leplooOTEPA NAPABEIYHATA OE ENOUEVEG DIANEEELG...
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