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MNepiexopeva

* AOYIKOG NPOYPAHUATIONOG

* 'Opol (terms)

« Xpnon €vog ocuotnuatog Prolog

« Kavovecg (rules)

* O10duo oyelc tTng Prolog

* Teleoteg (operators)

« Aioteg (lists)

« Apvnon wg anotuxia (negation as failure)

« 2¢ Tl eival kKaAn n Prolog;
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AOYIKOG TTPOYPAMNHATIONOG

* H xpnon ™ pabnuaTiknAG AOYIKING OTOV NPOYPAUUATIONO

* H Aovyikr) xpnowonoleital wg pa ayvr OnAwTIKA YAwooa
yla TNV avanapactaon Tou npoANHATOC

 To €pyo TOU NPOYPAUUATIOTH €ival va YPAPEL
NPOYPAUUATA NOU va gival «aAndeic» avanapaoTAoELG
TOU NPOBAAMATOC OTN AOYLIKA

 To ouoTtnua ekteEAEONC @povTiel yia TNV eniAuon Tou
NPOLBANUATOC, LE AnodOTIKO TPOMNO

- anodeikteg Bewpnuatwy (theorem provers)
- YEVVATPLEG HOVTEAWV (Mmodel generators)
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Opoi (Terms)

« Kdabe 11 otnv Prolog kataokeualetal ano 0poud:

- Ta npoypappata o€ Prolog

- Ta dedopeva nou xepidovrtal Ta npoypappata os Prolog
* Tpelg KaTnyopieg OpwvV:

- MeTtaBAnTeg

- 2TaBepEC: akEpalol (integers), npayuatikoi aplBpoi (reals), kat
atopa (atoms)

- ZUvBOeTol 6pot: Aioteg (lists) kat dopnueva dedopeva (structures)
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Atopa (Atoms)

« 'Eva ATopo €ival pa otabepa nou anoteAEiTal ano
QAQ@APLIOUNTIKOUG XOPOKTAPEG:
an, atom, has, many characters
« EdQv 0 apxIlkog xapakTnpag dev €ival Eva HIKPO YPAUUa N
UNAPXOUV «MEPIEPYOL» XAPAKTNPEG, TO ATOMO NMPENEL va
BploKeTal HECQ OE ANOOTPOYPOUGC
"Kostis’, 40 nmoAitxr&pLa’, 'S (@ (&SH#*&S’
« KabBe atopo €xel pua T (tToug XapakKTrPEG TOU) Kal
gival (00 HOVO pE QAN ATOMA MOU £XOUV OKPIBWGS TOUG
(OlOUC XOPAKTAPEG WG TLUN
e 2KEPTEITE TA ATOMA KATL OAV Strings o€ AAAEC YAWOOEG
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MeTafAnTEG

« MeTtaBAnTtn eivat KABe TL nou apxidel ano €va KePaAaio
vpaupa N underscore, Kat akoAoubBeital ano ypaupaTta,

aplOpoucg ) underscores:
, X, Variable, Kostis, 123

e OLpeTABANTEG £XOUV OUO KATAOTACELG:
- Mnopei va pnv €xouv akopa d€Bei pe kanowa T (unbound)
- Mnopei va €xouv kanota Tiur}, dnAadn va eivat depeveg (bound)

« 'Otav OpwG pla HeTaBANTH €ival o€ KATAOTACN «UE TN,
N TN autn dev aAAadel

(Opwg, 6nwg Ba doupe, N HeTaBANTH HNOPEL va enavePBEL o€
Kataotaon unbound pe xprion onoBodpopnong)
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2UvOeTol 6pol (Compound terms)

* Apyxidouv pe €va ATOMO KOl akoAouBouvTtal ano pia
akoAouBia opwv nou dlaxwpilovtal HE KOUUATO KOl
nePLKAEIOVTAL ANO NAPeEVOEDEIG:

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

couple (adam, eve)

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

* QOLAioTEG €lval KalL AUTEG auvBeToL OpOoL aAAG onwc Ba
doULE £XOUV EI0LKN OUVTAELN

¢ 2KEPTEITE TOUG OUVOETOUGC OPOUG oAV DOUEG DEDOUEVWV
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2UVTOgN TWV OpWV

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

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

* 'OAa Ta npoypappata kat ta dedopeva tng Prolog
KataokeualovTal and TETOOUG OPOUG

e 2¢& Aiyo Ba doupe OTL, Yo NapAdeLypa, 0 cUVOETOC 6POC
"+'(1,2) ouvnOwg ypageTal WG 1+2

* AA\NG auTn €ival anAd pla cuvtopoypagia Tou idlou 6pou
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Evotroinon (Unification)

* Taiplaopa npotunwyv og opoug TN Prolog
* AUO Opol evoriolouvTal €AV UNAPXEL KANOLOG TPOMNOG va

BpeBOUV TIHEG VYIa TIG HETAPBANTEG TOUG MOU VA TOUG
KAvouVv akplBwg idloug

* [ napadelypa, oL 0pol couple (adam, eve) Kal
couple (Who,WithWhom) gvonolouvtal av N HETABANTI
Who ndpeL TNV TR adam KAl N LETABANTA WithWhom
NApeL TNV TIUN eve

* ([NeploodTEPEG AENTOPEPELIEG OTO EMNOUEVO HABNUA...)
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H Bdaon dedopévwy TG Prolog

« H uAonoinon t™ng Prolog diatnpei pa avanapaotaon Twyv
NPOYPOAUUATWY MOU €XOUV POoPTWOEL 0OTO cUCTNHA

* O KWAKAC oupnepLPEPETAL oAV Hia Baon OEOOUEVWV

« 'Eva npoypaupa Prolog gival anAwg €va guvoAo ano
dedOopEVA YIa auTH TN Baon

 To anAouoTtepo ano ta dedopEVA AUTHC TNG PAoNG gival
EVA yeyovoc (fact) . CUVTAKTIKA, EvA YEYOVOG £lval £VAG
OPOG Nou akoAouBeital ano pa TeAEia
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MNapAdEIypa KATNYOPAMOATOG UE YEYOVOTA

parent (kim, holly).

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

« 'Eva npoypappa Prolog pe €€L yeyovoTta
* Opileleva katnyopnua (predicate) parent/2

* AMNOTEAOUUEVO ANO YEYOVOTA NOU €XOUV TNV «NPo@av»
gpUNveia: o kim €ival yoviog TNG holly, N margaret
glval yoviog Tou kim, K.O.K.
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O digpunveacg Tng Prolog

[o)

% swipl

Welcome to SWI-Prolog (Multi-threaded, Version 5.10.4)
Copyright (c) 1990-2011 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 ?- givaltn npotponn tng Prolog yla pa epwtnon

« O dlepunveag eival OLadPAOTIKOG: OEXETAL IO £PWTNON,
npoonabei va TNV anavtroel, TUNWVEL TNV anavtnaor] Tng,
Kal enavaiappavel autn tn dladikaoia
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To Katnyépnua consult/1

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

true.

-

« Katnyopnua Tou CUOTHUATOG UE TO OMNOI0 POPTWVOULE
Eva Npoypappa anod eva apxeio otn paon tng Prolog

 Toapxelo relations (N relations.pl) nepAappavel
TA YEYOVOTA TOU KATNYOPNUATOC parent/2

?- [relations].
% relations compiled 0.00 sec, XXXX bytes
true.
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ATTAEC EPWTNOEIG

?- parent (margaret, kent).
true.

?- parent(fred, pebbles).
false.

?—

« M epwtnon npokaAel Tnv Prolog va anodeicel Katt

 H anavtnon tTwv anAwv EpWTNOEwWV €ival true | false

(Kanoleg epwTnoelg, Onwe n EpwTNON 0TO KATNyopnua
consult/1, eKTEAOUVTAL HOVO YA TIC NAPEVEPYEIEC TOUQG)
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H teAsia

?- parent (margaret, kent)

true.

? -

* OLEPWTACELIC UNOPOUV VA EKTEIVOVTAL OE MOAAEC
YPOUUEG

« EaQv Eexaoete Tn TEAEIQ (TO XOPAKTHPA TEAOUG TNG
gpwTNONG), 0 dlepunveag tng Prolog Ba cag {ntroel
NEPLOCOTEPN €10000 HE TO XAPAKTNPA |

Elcaywyn otn yAwooa Prolog
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EpwTtROEIg pE HETABANTES

* Ol egpwTNoELg pnopel va givatl onoloodnnote 6pog Prolog,
OUMNEPINAUPBAVOUEVWYV OPWV HE HETAPBANTEG

* O dleppnveag tnG Prolog enotpepel wG anavtnon TIG
TILEC TWV PETABANTWY YIA TIG OMNOIEC N EPWTNON HUNOPEL
va anavtnoel

?- parent (P, jean).
P = herbert.

?- parent (P, esther).
false.
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EueAidia oTIC EpWTAOCEIG

e OLYETABANTEG HNOPOUV PUOLKA va BpioKovTal O€
onoladnnote B€on KANOLaG EpPWTNONG:
parent (Parent, jean)
parent (esther, Child)
parent (Parent, Child)
parent (Person, Person)

Elcaywyn otn yAwooa Prolog
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2uleucelg (Conjunctions)

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

?—

nou dlaxwpidovtal ano Koppata (and)

« O diepunveacg ™G Prolog npoonabei va TIc anodeicel

Mia ouleugn epwTNOEWV €ival pla akoAoubia ano 6poug

OAEC (XpNoonowwvTag To 010 OUVOAO «DECIHATWVY» YA

TIC HETAPBANTEC TNG EPWTNONG)

Elcaywyn otn yAwooa Prolog
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MoAAQTTAEG AUOEIG

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

?—

* Mnopel va unapyouv NEPLOCOTEPOL AMNO £vVAG TPOMOL yia
va anavtnoel pa epwtnon

* Mg To va NANKTPOAOYIOOUUE ; QVTi VIO enter, HETA TNV
NPWTN anavtnon, NPOTPENOUNE TO cuoTnua Prolog va
BpeL Kal va HaG dwOEL NEPLOCOTEPEC ANAVTNOELG
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?- parent (Parent, kim), parent (GrandParent, Parent).
Parent = margaret

GrandParent = esther ;

Parent = margaret

GrandParent = herbert ;

false.

?- parent (esther, Child),

| parent(Child, GrandChild),

| parent(Grandchild, GreatGrandChild).
Child = margaret

GrandChild = kim

GreatGrandChild = holly ;

false.
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AvAyKn Y0 KOVOVEG

¢ 2TO NPONYOUHEVO NAPADELYUA XPNOILONOINCALE IO
HOKPOOKEAN £pWTNON YA Ta dlOEyyova TNG esther

* Oa nNtav KAAUTEPO €AV UNMOPOUCALE VA YPAWOUUE KAT’
guBeiav Tnv epwtnon:

greatgrandparent (esther, GGC)

* AMNAG O€ BENOUE VO E10AYAYOULE EEXWPLOTA YEYOVOTA
QUTOU TOU KATNYOPNHUATOG OTn BAacn Twv OEOOUEVWY
OlOTL N OXEON greatgrandparent/2 NPOKUNTEL (Kal
NPENEL VA NPOKUMNTEL) and tnv dn oplopEVn PACIKN
OX€on parent/2

Elcaywyn otn yAwooa Prolog
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‘Eva Trapadeiyya kavova

KEPOAN
}

parent (GP, P), ovvOnKeg

« ‘Evag kavovag kaBopidel nwe anodelkvUuoupe KATL yia va
ANOOEICOULE TNV KEPAAN TOU KAvOva NPENEL va arnodeiEoupE
TIC OUVONKEG TOU

[0 va anodeicoupe greatgrandparent (GGP,GGC) , NPENEL
Va BPOUPE TIHEG GP KAl P yla TIG 0NoiEC UNOPOUUE Va
anodecicoupe 0Tl parent (GGP,GP), UETA OTl parent (GP, P)

KOl TEAIKQ OTl parent (P, GGC)
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[Mpoypauua HE XPAON TOU Kavovda

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 anoteAeital anod pa akohoubia anod
rpoTaocelcg (clauses)

« Mwa npoTtaon ival €ite €va yeyovog ) Evag Kavovag
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Mapadeiypa

?- greatgrandparent (esther, GreatGrandChild).
GreatGrandChild = holly ;
false.

?—

* [la TNV andvtnon tng napanavw EpWTNONG, ECWTEPLKA
gcetalovtal dlagpopol evOlApeETOL oToxo! (goals):

- O npwTtog (unNo)oTdXOG €ival N APXIKA EPWTNON

- O enodpevog gival O, TL ANOMEVEL NPOG AnodeIEN HETA TNV AnOdEIEN
TOU NPWTOU (UN0)oTOXOoU PE XPNon Kanolag npdtacng Tou
NPOYPAUUATOG (0TN CUYKEKPIMEVN NEPINTWON, KE XPHON TOU
Kavova yla TO KaTnyopnua greatgrandparent/2)

- KoK., HEXPL VO Un HEIVEL TINOTA NPOG anddelen
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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).

S e Ol g o) IR (=

greatgrandparent (esther, GreatGrandChild)
ilCHmBe7,mnmngGGPtOestherandGGCtOGreatGrandChild

parent (esther,GP) , parent(GP,P), parent (P,GreatGrandChild)
il(ﬂmﬁe4,mnmngGPtOmargaret

parent (margaret, P), parent (P, GreatGrandChild)
@ Clause 2, binding P to kim

parent (kim, GreatGrandChild)
ilCﬂmﬁel,NnmngGreatGrandChildIOholly
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Kavoveg ue xpnon aAAwWV Kavovwy

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

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

* H idla oxeon pe tnv nponyoulEVn, OPLOUEVN OE OTPWOELG

* [lapatnprote OTL Kat ot dUO KAVOVEG XPNOLILOMNOoLoUV
HETAPBANTEG PE OVOUQ P

* H epPeAlela kanolag HeTaBANTAC €ival HOVO O KAVOVAG
NOU TNV NEPLEXEL

* OL0OUO PETAPBANTEG E OVOUA P £lval AVEECAPTNTEG
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AvVOOPOMIKOI KOVOVEG

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

parent(Z, Y),

ancestor (X, Z).

« 'Evag X €ival npoyovog Kanolou Y:

- Edav o X eivatyoviog Tou Y, )
- Eav undpxel KANolog Z TETOI0C WOTE 0 Z va €ival 0 YOVIOG ToU Y,
KAl 0 X va gival npoyovog Tou Z

* H Prolog dokipualel Toug Kavoveg UE TN OEPA NoU auTol
eppavidovtatl, onoTe ival KAAG (Kat HAAMOTA NOAAEG
(POPEC AVAYKAIO) TA YEYOVOTA KAl Ol U avadpPOULKOL

KAVOVEG va gugavidovtal npv anod Toug avadpOpLKOUG
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?- ancestor (jean, jean).
false.

?- ancestor(kim, holly).
true.

?- ancestor (A, holly).
A = kim ;

A margaret ;

A = esther ;

A = herbert ;

false.

Eicaywyn otn yAwooa Prolog
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O TTupnvag Tng ocuvrtagng Tng Prolog

« OAOGKANpPN n ouvtacn tTou nupnva tng Prolog:

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

<fact> ::= <term>

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

« Edv e€alpebei n duvatoTNTA OPIOPOU VEWV TEAECTWY ANO
TO XPNOTN, OUVTOKTIKA N Prolog €ivat noAU anAn yAwooa

e AUTO nTav OAO!

Eloaywyn otn yA\wooa Prolog 29



H di1adikaoTikn oyn tng Prolog

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

* 'EvVag Kavovag AEEL NG HNOPOUUE VA aNOOEIEOUPE KATL:

- [a va anodeicoupe greatgrandparent (GGP, GGC) , NPENEL VA
BpoupE TIHEC GP KAl P yIa TIC OMNOIEG HNOPOUKE Va anodeigoupe
OTl parent (GGP,GP), UETA OTl parent (GP, P) KAl TEAIKA OTL
parent (P,GGC)

« 'Eva npoypapupa Prolog npoodilopilel O1adlkaoieg
eUPEONC ANAVTAOEWV O EPWTNOELG
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H dnAwTIKA 6yn NG Prolog

« 'Evag Kavovag €ival pa Aoyikn dnAwon:

- [1a OAEC TIG TIEG TWV GGP, GP, P, KAl GGC, av LOXUEL OTL
parent (GGP,GP) K4l parent (GP,P) Kdl parent (P,GGC),
TOTE €MNiONG IOXUEL KOl greatgrandparent (GGP, GGC)

« Me aANa AOYLa, €vag KavOvag €ival anAwg Hia @opHouAa

- 0g A€l nwg Ba yivel KaTL aAAG anAwg opilel TIC NpoUNoBETELG
KATW ano TIC OMNoieg pia npoTaon givat aAnbng:

vV GGP ,GP,P,GGC . parent (GGP ,GP ) A parent (GP,P) A parent (P,GGC )
— greatgrand parent (GGP ,GGC )
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ANAWTIKEG YAWOOEG TTPOYPOAUMATICHOU

« Kdabe KOUPATL TOU NMPOYPAMUATOC QVTIOTOLXEL OE HIa
anAn HoBnuaTIKh Evvola:

- [lpotdaoelg TnG Prolog - o€ @OPUOUAEG TNG KATNYOPNHUATIKAG
AOVYIKAG NpwTnG TaENG (first-order predicate logic)
- OlLoplopoi cuvaptrioewy otnVv ML - o€ paBnUaTIKEG OUVAPTHOELG

* [1OANEC POPEC 0 OPOGC ONAWTIKEC (declarative) yAwooeg
rpoyPaUUATIOUOU XPNOILONOLEITAL YIa Va OEIEEL TNV
avTIOIOOTOAN TWV YAWOOWYV QUTWV OE OXEON UE TIC
IMPOOTAKTIKEG (Imperative) YAWooeG

e Qc ONAWTIKEC YAWOOEC oUVNOWC BEWPOULE TIC AOYIKEG
KAl TIG OUVOPTNOLAKEG
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MAEOVEKTAHMATA TWV ONAWTIKWY YAWOOWYV

* Ta npoypAupaTa OE MPOCTOKTIKEG YAWOOEC NOAAEG
(POPEG £XOUV NMPOoBAAHATA AOYW MNAPEVEPYEIWV KOl
OAANAECAPTHOEWY

« Eneidn ol ONAWTIKEG YAWOOEG €XOUV OXETIKA anAn Kal
«KaBapOoTEPN» ONUACIOAOYIA, Ano@eUYOVTAL KAMoLou
€(00UC NPOYPAUUATIOTIKA AABN HE CUVENELA N AVANTUEN
KOl N OUuvVTAPNON NPOYPOUUATWY VA YIVETOL MO EUKOAX

* O NPOoyPAUHATIOMOG Eival avWTEPOU MNNEDOU KAl MNLO
QUTOMATOG: O NPOYPAUMATIOTAG ANAWG NEPLYPAPEL TNV
npodlaypagr] Tou NPOPANHATOC KAl KAMOLA KOUUATIA TNG

EKTEAEONG TOU NApPEXOVTAL anod TO CUCTNHA UAoMoinong
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H Prolog €xe&l Kail Ta OUO XOPOAKTNPIOTIKA

« 'Exel OnAWTIKR) onpaocloAoyia
- 'Eva npoypappa Prolog €xeL £va AOYIKO NEPLEXOUEVO
* 'Exel OladIKAOTIKI) onuaotoAoyia

- 'Eva npoypaupa Prolog €xel Kat KaBapa dladlKaoTIKA
XAPOKTNPLIOTIKA: TN OEIpA LE TNV onoia gpgavidovTtal ol
KAVOVEG, TN OEIPA ELPAVIONG TWV UNOOTOXWYV O’ Eva
Kavova, Katnyopnuata pe napevepyeleg (n.x. 1/0), k.An.

e 'Oupwg eival oCNUAVTIKO 0 NPOYPAMUATIOTAG va £ival
EVAUEPOG KAl VO NAIPVEL UNoYn Tou Kal TIG OUO OYEIC TNG
YAWOOQC KATA TOV NPOYPAUUATIONO
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TeAeoTéC TNG Prolog

* H Prolog €xel KGnoloug NpokaBopIoPEVOUC TEAEOTEG
(KOl ENTPENEL TOV OPLOUO VEWV TEAECTWY ANo TO XPNOTN)

« 'EvaG TEAEOTNG €ival ANAWG Eva KATNYOPNHA yla TO
onolo €ival duvatr) N XxpPnon Kanowag €10KNG OUVTAKTIKAG
OUVTOMOYPO@IAG OTIC XPNOELG TOU
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To kaTnyopnua =/2

O otdxoc =(X,Y) €NTUyXAvel av Kal Hovov av oL 6pol X
KOl Y Hnopouv va gvorondouyv:

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

« Enedn to atopo '="' €ival oplopEVO WG dUADLKOG

TEAEOTNG, OUVIBWC YPAPOULE TO NapaAnavw wg:

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

?—
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Ap1OUNTIKOI TEAEOTEG

e Tadatopa '+', '="', "*' kalL '/ "' €ival OPIOHEVA WG
TEAEOTEG, JE TN OUVAON NPOTEPAIOTNTA KAl

NPOCETALPIOTIKOTNTA

?- X =4+(1,*(2,3)).
X = 1+42*3.

?- X = 1+42*3.
X = 1+2*3,

Elcaywyn otn yAwooa Prolog
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Mn atroTiunMEVOI OPOI

?- +(X,Y) = 1+2*3.
X 1
Y 2%3.

- 7 = 142*3.
false.

?—-

« MeTta TnV evonoinon, o 0PoG NApApEVEL + (1, * (2, 3))

« Me aANa AGYLa, 0 0pO¢ €ival Un AnMOTIUNUEVOG

(Z€ enopevn OLAAeEn Ba doupe OTL UNAPXEL TPONOG OTNV
Prolog va anoTitNOOUE TETOIOUG OPOUG)

Elcaywyn otn yAwooa Prolog
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AiocTteg otnv Prolog

e 2UVTAKTIKQ €lval NnEpiNou oav TIG Aloteg otnv ML
 To atopo [] avanaploTd TNV KevN AloTa

 To ouvapTtnolaKo GUPBOAO '. ' /2 avTIOTOLXEL OTOV
TeAeoTn : : TNG ML

‘Ex@pacn etnv ML Opog oty Prolog
[] []
1::[] -(1,11)
1::2::3::[] -(1,.(2,.(3,11)))
Agv vapyet avtiotoryo. .(1,.(2,.(3.14,[1)))
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O1 avatrapaocTacei§ TwV AICTWV oTnVv Prolog

Alota Opog 610V 071010 OVTIGTOLYEL
[] []
[1] .(1,[1)
[1,2,3] (1,.(2,.(3,[1)))
[1,2,3.14] .(1,.(2,.(3.14,1[1)))

* H poper nou ouvnBwg XpnNoLUONOLEITAL Eival N aplOTEPN

« AMAQ €ival aNAWG L CUVTOUOYPAPIa TNG HOPEPNG Nou
@aivetal 0eCIa OTOV Napanavw nivaka

* H Prolog Tunwvel TI¢ AlOTEG HE XpPHon TG HOPPNG OTO
QPLOTEPO HEPOG TOU Nivaka
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MapadeiypaTta

- X = .(1,.(2,.(3,[1))).
X =11, 2, 3].

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

X =1
Y = [2, 3].
? -
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AvatTapaoTACEIG AIOTWV UE OUPd

Alota ‘Opog 6TOV 071010 AVTIOTOLYEL
[1]X] . (1,X)
[1,2]X] .(1,.(2,X)))
[1,2][3,4]] Toiowo pe [1,2,3,4]

* [1OAAEC POPEC TO TEAOG TNG AlOTAG €ival TO CUUPBOAO |
aKOAouBoupEVO ano TV oupd TNG Aiotag

« Xpnoonoleitat oe NPOTUNna: 0 0pog [1,2|X] evonoleital
He KAOe Alota nou apxidel He 1, 2 KAl EXEL EvaV O0PO0 X WG
oupa

ES [1/2|x] = [112131415]-
X = [3, 4, 5].
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To Karnyopnua append/3

* To npokaBoplopEvo Katnyopnua append (X,Y, Z)
EMNITUYXAVEL AV KAl HOVO AV N AlOTa Z €ival TO anoTEAeoUa
TNG OUVEVWONG TNG AioTAag Y 0TO TEAOG TNG AloTag X

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

-
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Oyx1 atrAwg pia ocuvaptTnon!

& append(x, [314]1 [1/2/3/4])
X=1[1, 2] ;
false.

?—

* To Katnyopnua append HNOPEL VA XPNOILOMNOLNOEL pE
KGBe 0po NG Prolog (pe aAAa Adyla, pnopei va KAnBel Kat
LE LETAPBANTEG O€ KABE OpLOQ)
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Oyx1 atrAwg pia ocuvaptTnon!

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

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

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

Y = [3] ;

X =[1, 2, 3]
Y =[] ¢
false.

?_
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H uAoTtroinon Tou KatnyoprnuHaTog append/ 3

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

Katnyopnpa Ieprypag
member (X, Y) Emttuyydver edv n Mota Y £yel g LéAog tov 6po X.

Emtuyyaver edv n AMota Y mepiéyel 1o X g LEAOG, Kot
select(X,Y,Z) 0 0po¢ Z &ivar o 1010¢ pe N Alota Y aAld yopic Eva
GTLYULOTLTTO TOV Opov X.

nthO (N, L, X) Emtuyydver edv o N glval Evac un apvntikog akeEPULOG,
L uwo AMota, ko to X gival 1o N-06T0 6To1yeio g
AMotog L, apyiCovtac v apiBunon ano to 0.

length (L, N) Emtuyydver edv o 6pog L givar o Aota pe unkog N.
« 'OAa Ta Napanavw €ivat EVEAIKTA, oav TO append/ 3

« Me GAa AOYLO Ol EPWTNOEIC OTA KATNYOPHHUATA HNOPOoUV
Va NEPLEXOUV HETABANTEG 0€ onoLadrnNoTE OPIOUA TOUG
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XpAon Tou KaTnyoprnUaTog select/3

?- select (2,

z = [1, 3] ;
false.
?_

?- select(2, Y,

Y =1[2, 1, 3] ;
Y = [1, 2, 3] ;
Y = [1, 3, 2] ;
false.

?_
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[1,2,3], 2).

[1,3]).

?- select(2, [1,2,3,2], Z).

z = [1, 3, 2] ;
z = [1, 2, 3] ;
false.

?_

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

Y =1 ;

X =1

Y = 2 ;

false.

?_
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To KaTnyopnua reverse/2

« reverse (X,Y) €ivalt aAnBeg eav 0 OPOC Y evornoleital
HE TNV avaoTpo®n TnG AloTag X

?- reverse([1,2,3,4], Y).
Y = [4, 3, 2, 1] ;
false.
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H uAo1roinon Tou KaTnyoprnMATOG reverse/2

reverse([], [1]1).

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

« Aev gival £vag anodoTIKOC TPOMOG va AVTIOTPEWPOUE HLa
AloTa

* YNApXouvV Mo anodoTIKOL TPOMNOL AVTIOTPOPNG AIOTWV
(onwcg akplBwg eidape kat otnv ML)
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OTav 0gv TTAVE OAO KOAJ...

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

Action (h for help) ? a
$ Execution Aborted

>

* [aTo (naive) reverse/2 TNG NPONyoupeVNG dlAPAVELQG,
{NTroauE pa akOpa Auan Kal Bpebrikape o’ evav
ATEPLOVO BPOXO

* Mnopoupe va NnauooupE TNV EKTEAECN NOTWVTAG Ctrl-C,
KOl OTn OUVEXELD NATAUE a YyIa TO OPIOTIKO OTANATNUG TNG

 To reverse/2 dcv €lval TOOO EVEAIKTO OO0 TO append/3
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AVOOTPEWINO KOI NN OVOOTPEWINA KOATNYOPAMATO

¢ 2’ €vav I0EATO KOOUO, TA KaTNyopnuata ivat OAa TO0O0
EUEANIKTO 000 TO append/3

« Eivatl no dnAwTIKA Kal pe Aly0TEPOUG NEPLOPIOUOUG OTN
XpNnon Toug

* AN NOAANEGC POPEC N EVEANIKTEG UAOMOLNOELG Elval
NPOTIHOTEPEG, YO AOYyoug anddoong N/Kat anAoTNTaG

« 'Eva napadelypa Tou TL oNUAivEL N napanavw epacn Hag
OEIXVEL TO EVOWHATWHEVO KATNYOPNUA sort/2
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To KaTnyopnua sort/2

?- sort([2,3,1,4], X).
X =11, 2, 3, 4].

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

« 'Eva avaoTpEYLIUo KaTNyopnua soxrt/2 6a €npene va
HUMOPEL va «avTI-TAEIVOUNOE Ha NON TACIVOUNKUEVN
AioTta — pe aGAAa Adyla Ba €npene va eNOTPEPEL ONEC TIC
avadlaTAEEIG TWV OTOLXEIWV TNG — MOV €ival EKBETIKO

* OEAOUPE KATL OOV TO NAPANAVW VA VAL EVOWUATWHEVO
o€ €va BAClkO KaTnyopnua ThG YAWOOOG;
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Avwvupueg HeTaBANTEG

H petaBAntn _ eival pia HETaBANTh Xwpic ovoua

« Kdabe gpgavion tng eivat avecaptnTn anod OAeG TIG
UNOAOLNEG

« Evonoleital pe KGBe 6po

* Me GAAa AOY1a, CUUNEPLPEPETAL OAV TIG HETABANTEG
™G ML
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To KaTnyopnua member/2

member (X, [X]| ]).

member (X, [ |T])
member (X, T).

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

false.

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

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

X =a ;

X = Db.

?_
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[Mpoooxn OTIG TTPOEIOOTTOINCEIG!

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

Warning: Singleton variables [L1,LI]

* Mnv ayvoeite Ta NPOoEOONOINTIKA pHNVUMOTA OTL
HETABANTEG eppaviovTal HOVo HLa popa

* 'Onwg katotnv ML, gival KOKO OTUA nNpoypapHaTIOHOoU va
OVOMACOUPE LETAPBANTEG NOU OEV XPNOLUOMOLOULE - EIOIKA
enewdr) eivat To povo pAvupa nou o compiler 6a ByaAet
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To katnyopnua \+/1

?- member(l, [1,2,3]).
true ;
false.

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

?—

¢ 2€ ANAEC EPAPHOYEG, OUVIOWG AEITOUPYEL OAV TOV
TEAEOTN AOYIKNG ApvNONG

o AANG EXEL KAL PO ONUAVTIKA OLadIKAOTIKI NAEUPA...
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Apvnon wg atrotuyia (negation as failure)

« [avaanodeicel To \+ X, n Prolog npoonaBei va
anodEicel TO X

* \+ X ENITUYXAVEL €AV 0 OTOXO0G X AMNOTUYXAVEL

* OL0dU0 oyelc cava:
- AnAwTiKA: \+ X=X
- AlodIKaoTIKA: \+ X enNTUyXAveL €AV TO X AnNOTUYXAVEL, Kal

QNOTUYXAVEL €AV TO X EMITUYXAVEL, KAl Oev TEPUATI(EL EQV
TO X dev TepHaTidel
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Mapadeiypa

sibling (X, Y) :-
\+ (X =Y),
parent (P, X),
parent (P, Y).

sibling (X, Y)
parent (P, X),
parent (P, Y),
\+ (X = Y).

true.

false.

?- sibling (X, Y).

false.

?- sibling(kim, kent).

?- sibling(kim, kim).

?- sibling(X, Y).

kim
= kent ;

kent
kim ;

margaret
jean ;

= jean
= margaret ;

K X KX KX KX
I

false.
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‘Eva peyaAutepo Trapadsiyya o€ Prolog
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Mia KAaOIKN CTTalOKEPAAIQ

« 'Evag avlpwnog (man) tagdevel pali B €va Auko (wolf),
Ll KOTOlKa (goat) kal Eva Aaxavo (cabbage)

« O avBpwnog BEAeL va dlaoxioel Eva MOTAML and Tn OUTIKN
OX0On oTnNVv avaTtoAIKn

e 2TNV AapXIkn 0X0n unapxel pa Bapka, n onoia OpwG
XwpPAeL Tov AvBpwro Kal To MoAU €va GAANO QVTIKEIPEVO

* O AUKOG Tpwel TNV Katoika eav Bpebei povog padli Tng
* H katoika Tpwel To Aaxavo €av Bpebel povn padi tou

« Me noto Tpbéno pnopei 0 AvBpwnog va NnepPAcel oTNV
anevavtL 0x0n pe 6Aa Ta unapxovta Tou;
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Aopég OedOEVWYV TNG AUONG

« OQa avanapaoTr)OOUUE TOUG OXNUOTIOMOUG TOU
OUOTHAMATOG ME Ja AloTa rnou deixvel Tnv 0Xn otnv
onola €ival To KABe TL Ye TNV €ENG OELPA:

man, wolf, goat, cabbage

* O apxlKOG OXNUATIOMOG: [w, W, W, W]

« Edv yua napadeypa o avlpwnog Pe To AUKO HNouUV OTN
Bapka, o VEOG OXNUATIOUOG €ival o [e,e,w,w] - aAAQ
TOTE N KATOIKA Ba @asl To Adxavo,onoTe o napanavw
OXNUOTIONOG OEV £ival ENTPENTOC WG EVOLANETOC

* O enBupnTog TEAIKOG OXNUOTIOUNOG: [e, e, e, e]
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Kivioeig

¢ 2€ KABg Kivnon, o avBpwnog dlaoyiel To NOTAWL PE TO
NOAU €va and Ta undpxovta Tou

* Oa avanapaoTHOOUUE TIC TECOEPIC ENTPENTEG KIVNOELG
HE TEOOEPQ ATOUA: wolf, goat, cabbage, nothing

* (Onou, nothing onuaivel 0TL 0 AvBpwnog dlaayiCel TO
NOTAUL HOVOCG TOU HECO OTN BApPKQ)
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O1 KIVACEIC TPOTTOTTOIOUV TOV OXNMATICHO

« Kda0Bg Kivnon LETAMOPPWVEL EVA OXNUATIOUO O’ €vav GANO

« 2Tnv Prolog, 6a npoypapuatiooupe tn Auon pE eva
Katnyopnua: move (Config, Move, NextConfig)
- Config €ival Evag oXNUATIONOG (N.X. [w,w,w,w])
- Move €ival pa Kivnon (n.x. wolf)

- NextConfig €ival 0 OXNUATIOMOG-ANOTEAEOUA (OTO CUYKEKPIUEVO
napadelypa o [e,e,w,w])
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To KaTnyopnua move/3

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

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

move ([X,Wolf,6X,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,Cab], nothing, [Y,Wolf,Goat,Cab]) :-
change (X, Y).
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AC@OAEIG oXNMATIOUOI

* 'EVAG OXNUATIONOG €lval aoPaAnG eav
- O AUKOG Kal | KATOoIKa €iTe QUAGCOOVTAI ATTO TOV AVBPWTTO
N €ival o€ dIAPOPETIKEC OXOEC, Kal

- H katoika kat To Aaxavo €ite puAdooovTal atrdé Tov AvepwTTo
N €ival o€ DIAPOPETIKEC OXOEC.

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

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

« Mwa AUon apxidel ano Tov apXLlKO OXNUATIONO Kal
ONUIOUPYEL pa AloTa ano KIVAOELG Mou odnNyouv OTOo
OXNUATIOUO [e,e,e,e], ETOLWOTE OAOL Ol EVOLAEDOL
OXNUATIOMOL Va €ival AOPAAEIC

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

solution (Config, [Move|Moves]) :-
move (Config, Move, NextConfig),
safe (NextConfiqg),
solution (NextConfig, Moves).
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To Karnyopnua length/2

?- length (L, N).
L = []
N=0 ;
L =[]
N=1 ;
L=1[_, _]
N =2 ;
L=10_, _, _]
N =3 ;
L=[_I_I_I_]
N =4 ;

. QmeIpeg AUCEIG . . .
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H Prolog Bpiokel Tn Auon

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

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

L
N

? -

2 NUeiwon: Xwpic tn xprion Tou length/2, n Prolog d¢ Ba
EBPLOKE KAMola AUoN (UE TO OUYKEKPIUEVO MPOYPAUHQ).
Oa pnepdeuoTav PAXVOVTAG yia AUCELC TNG LOPPNG:

[goat,goat,goat,goat,goat..]
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Katroia KaAd xapaktnpioTiKa tng Prolog

* To npoypappa pHaG anAwG KATEYPAYE TNV EKPWVNON TOU
NPOBANUATOC NPOG €niAucn

« Agv npoodlopicape Kanotwo tpono avalntnong Thg Auong
Tou npoBAnuatog - n ida n Prolog ekave tnv avalntnon

« AUTOU TOU €id0UG Ta NPOBARMATA Eival aKPIPWG TA
NPOLBAAUATA NOU €ival KATAAANAQ Npog eniAuon o€
Prolog

* [leplooodTtepa NapaAdEiyHATA OE ENOUEVEC ODIOAELELG...
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