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Mepiexopeva

*  AOYLKOG TIPOYPAHHATLOPOG

« Opot (terms)

« Xprion evog cuotnuatog Prolog

« Kavovec (rules)

* O &V0 oYeLg tng Prolog

« TeAeoteg (operators)

« Atotec (lists)

« Apvnon wg amotuyia (negation as failure)

« Ze ti elvat kaAn n Prolog;
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Kevtpiki 16£a TOL AOYIKOU TTPOYPOHMOTICHOU

« Xpnon padnuatikng AOyLKrG OTOV TIPOYPAUHATLONO

« H AoyLkr] xpnoluoTtoleitatl wg pLa ayvr SNAWTLKN
yAWaooa yLa tTnv avanapdotaon Ttou TTIPoBARPaTog

« To £pyo TOU TIPOYPAMHATLOTA ELVAL VA YPAPEL
TIPOYPAMATA TIOU Va ivat «aAnBeig»
avamnapacTtAcELg TOU TIPOBAAPATOG 0T AOYLKN

« To ocUoTnpa eKTEAEONG PPOVTLLEL yLa TNV EMAUGCH TOU
TIPORAPATOC, PHE ATIOSOTLKO TPOTIO

- amodeikteg Bewpnuatwy (theorem provers)
- YEWNTPLEG POVTEAWV (Model generators)
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‘Opol (Terms)

+ KdaBe tL otnv Prolog kataockeuadetal ano 6poud:
- Tampoypdppata o€ Prolog
- Ta &edopéva ou xelpidovtal ta mpoypdppata o Prolog

« TpeLg Katnyopieg Opwv:
- MetapAntég
- ZtaBepéq: aképalol (integers), mpaypatikol aplbuot (reals),
Kat dtopa (atoms)

- ZUvOetoL opot: Aloteg (lists) kat Sopunuéva sedopgva
(structures)
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Atopa (Atoms)

MetaBAntég

+ 'Eva atopo eival yla otabepd ou amnoteAeitat ano
aA@apLBUNTIKOUG XAPAKTHPEG:
an, atom, has, many_characters
« EAQv 0 ap)LKOG xapaKtipag Sev elval Eva PLKPO
YPAPHA 1) UTIAPXOUV «TIEPLEPYOL» XAPAKTIPEG, TO
ATOpO TIPETEL VA BploKETal HEGA OE ATIOOTPOPOUG
"Kostis’, "40 maAikdpra’, '$7%(0(&SH#H*&S’
« KdaBe dtopo €xeL pLa T (Toug XapaKTAPEG TOU) Kat
glvat (oo povo pe AAAa dtopa TIoU £XOUV aKPLRWG
TOUG (8LOUG XaPAKTNPEG WG TLUN

« ZKe@telte Ta dtopa KATL oav strings o€ AANEG YAWOOEG
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« MetafAnTn elvat kABe tL Tou apyileL amo eva
Ke@aAato ypapua rj underscore, kat akoAouBeitat

amno ypdupata, aptbuoug rp underscores:
_, X, Variable, Kostis, _123
* Ol peTaBANTECG £xOUV SUO KATAOTACELG:
- Mmopel va pnv €xouv akopa €B¢el pe kamola tun (unbound)
- Mmopel va €xouv kamola T, SnAadn va sivat Sepéveg
(bound)
« ‘Otav Opwg pLa petaBAntn elvat o€ KaTAoTaon «Je
TLUNA», N TR auth 8ev aAAadeL

(Opwg, omwg Ba SoUpe, N petaBAnTn Pmopel va emaveépBeL o€
katdotaon unbound pe xprjon omobodpounong.)
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ZUvOetoL 6poL (Compound terms)

Zuvtagn twv opwv

« Apxilouv peE eva dtopo Kal akoAouBoulvtal amo pLa
akoAouBla 0pwv Tou Staxwpilovtal ye KOPPATa Kat
TIEPLKAEloVTAL aTtO TTAPEVOETELG:

university('E.M.N.")
'+'(2,3.14)
couple(adam, eve)
tree(V,tree(42,Y,2),R)

« OLAloteg elval kat auteg ouvBeToL OpoL aAAd oTwg Ba
SoUpe £xouv €L6LKN ouvtaén

« ZKe@telte TOUG OUVBETOUC OPOUC AV SOMEG
SedopEvwV
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<term> ::= <constant> | <variable> | <compound-term>
<constant> ::= <integer> | <real number> | <atom>
<compound-term> ::= <atom> ( <termlist> )

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

« 'OAa ta poypdppata kat ta sedopeva tng Prolog
Kataokeuadovtal ato TETOLOUG OPOUG

« Ze Alyo Ba doUpe 01, yLa tapadeLypa, o cUVOETOC
0pog '+' (1, 2) ocuvnBwg ypdwetat wg 1+2

« AAN\G auth elvat amAd pla cuvtopoypagia tou Llou
opou

Eloaywyr otn yAwooa Prolog 8




Evomtoinon (Unification)

+ Taiplaopa mpotuTwV o€ Opoug tng Prolog

« AUO OpoL evorrotodvtal €AV UTIAPXEL KATIOLOG TPOTIOG
va BpeBolv TLPEG yLa TG peTaBANTEG TOUGg TIoU va
TOUG KAVoUuV akpLpwg tdLoug

« amapadetyua, oL opol couple(adam, eve) kat
couple(Who, Withwhom) evomtoloUvtat av n
petapAnt Who mapel tnv T adam kat n petaBAntn
WithWhom rtdpeL tnv tun eve

* (MNePLOCOTEPEG AETITOUEPELEG OTO ETIOPEVO PABNUA...)
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H Baon 6edopgvwyv tng Prolog

« H uAotoinon tng Prolog &latnpet pla avamapdotacn
TWV TIPOYPAPHATWY TIOU £XOUV POPTWOEL 0TO
ouotnua

« O KW8LKAG cUPTIEPLPEPETAL OoaV pLa Bacn SeSouEVWV

« 'Eva mpoypappa Prolog eival amAwg €va cuvoAo amo
dedopeva yla autr) tn Baon

« To amAoUotepo armo ta SeSopeva autng tng Baong
glval €va yeyovoc (fact) : CGUVTAKTLKA, Eva YEYOVO( ival
£vag 0po¢ Ttou akoAouBeital amod pia teAela
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Napadsilypa KatnyopHATog N yeyovota

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

« 'Eva mpoypappua Prolog pe €€L yeyovota
« OplleL eva katnyodpnua (predicate) parent/2

« ATOTEAOUPEVO ATIO YEYOVOTA TIOU £XOUV TNV
«TIpoavn» eppnveia: o kim elvat yoviog tng holly, n
margaret sivat yoviog tou kim, K.0.K.
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O dLeppunveéag tng Prolog

% 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 ?- elvat n potportr] tng Prolog yla pLa epwtnon

« O SLeppnveag ival 5Ladpactikog: Sexetal pua
gpwtnon, TPooTabel va TNV amavtroel, TUTIWVEL TV
amdvinon tng, Kat emavaAapBavel tn dtadikaoia
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To Katnyopnua consult/1

ATIAEG EPWTINOELG

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

2-

* Katnydpnua tou cucTAPATOC E TO OTIOLO (POPTWVOUE eva
Tipoypappa amnd €va apxelo otn Baon tng Prolog

« To apxelo relations () relations. pl) mephauBavel ta
YEYOVOTA TOU KATNYyOoprpatog parent/2

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

?- parent(margaret, kent).
true.

?- parent(fred, pebbles).
false.

?-

* Mua epwtnon TpokaAel tnv Prolog va amodei&el kdatL

« H amavtnon tTwv an\wv epwtnocwy €ival true N false

(KATToLEG EPWTNOELG, OTIWG N EPWTNCN OTO KATNyopnua

true. consult/1, ekteAouvtal JOVO yLa TLG TIAPEVEPYELEG TOUG.)
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H teAeia EpWTNOELG HE HETABANTEG

?- parent(margaret, kent)

true.

?-

* OL EPWTNOELG UTIOPOUV Va eKTElVOVTAL OE TIOAANEG
YPOPHES

« Eav &exdoete tn telela (To XapakTrpa TEAOUG TNG
gpwtnong), o Steppnveag tng Prolog Ba oag {ntroet
TIEPLOCOTEPN €L00S0 PE TO Yapaktnpa |
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* OL EpWTNOELG PTIOPEL Va elval oTtoLoaSATIOTE OPOG
Prolog, cupmieplA\auBavopEvwy 0pwv e PeTaBANTES

« O &dLeppnveag tng Prolog emiotpEel wg amavtnon TG
TLMEG TWV PETABANTWY yLa TLG OTIOLEG N EpwTNON
uTtopel va amavtnBet

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

?- parent(P, esther).
false.
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EvueALlEia oTLG EpWTHOELG

* OL peTaPAnteg pmmopouv YuaoLka va Bplokovtal o
omtoLadnmote BEon KATIOLAG EPWTNONG:
parent(Parent, jean)
parent(esther, Child)
parent(Parent, Child)
parent (Person, Person)
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2u{eV&eLG (Conjunctions)

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

false.

?-

* Mua oUleuEn epwtrioswy elval pla akoAouBia amo
Opoug Tou SLaywpilovtal amno koppata (and)

« O 8ieppunveag tng Prolog pootaBel va tig amodei&el
OAEG (XpNOLUOTIOLWVTAG TO (610 CUVOAO «SECLUATWVY»

yla TLG PETABANTEG TNG EPWTNONG)
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MoAAATIAEG AUGELG

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

?-

« Mmopel va uTtdpxoUV TIEPLGCOTEPOL ATIO £VAG TPOTIOL
yla va anavinBel yla epwtnon

* Me 10 va TTANKTPOAOYNOOUE ; avti yla enter, peta
TNV TIPWTN Aavtnon, TIPOTPETIOUUE TO cUOTNHA
Prolog va BpeL Kat va pag SwoeL TIEPLOCOTEPEG

ATIAVTrOELG
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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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AVAYKI yLO KAVOVEG

‘Eva mapadsiypa kavova

* 2TO T(PONyoUHEVO TIAPASELYPa XPNOLUOTIOLCAUE pLa
HOKPOOKEAN Epwtnon yla ta dlogyyova tng esther

* ©antav KAAUTEPO €AV PTtopoucaps va ypayoupue kat’
guBelav tnv epwtnon:

greatgrandparent(esther, GGC)

« AMN\A &g BEAOUE va ELOayAyOUHE EEXWPLOTA Yeyovota
auToU TOU Katnyopruatog otn Bdaon twv dedouevwv
8L0TL n oxeon greatgrandparent/2 TipokUTITEL (KaL
TIPETIEL VA TIPOKUTITEL) ATIO TNV N&n opLopEVN Baotkn
oxéon parent/2
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KEPAAT

}
greatgrandparent (GGP, GGC): -
par en t ( G GP , GP ..... .
" parent(GP, P),

ouvvOnkeg

* 'Evag kavovag kaBopilel mwg amodelkvUOUPE KATL: yla va
anodel§oupe TNV KEPAAN TOU Kavova TIPETIEL VA
amodel€oupe TLG cCUVONKEG TOU

« T va anodet€oupe greatgrandparent (GGP, GGC),
TIPETIEL VA BPOUE TLHEG GP KaL P yLa TLG OTIOLEG UTIOPOUHE
va amodei&oupe OtL parent (GGP, GP), petd OTL
parent (GP, P) kat teAlka otL parent (P, GGC)
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Mpdypappa pe Xprion Tou Kavova

Napadsrypa

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 mpoypappa amnoteAeitat amno pia akoAoubia amo
npotdoels (clauses)
* Mua tpotaon elval eite €va yeyovog ) evag kavovag
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?- greatgrandparent(esther, GreatGrandChild).
GreatGrandChild = holly ;
false.

2?2-

« Ta tnv amdavtnon tng mapanavw EpWTnong, ECWIEPLKA
eEetalovtal SLagopol evéLapeaol atdyot (goals):

- O mpwTtog (uTto)oTdXOG Elval N apxLK EpWTNoN

- O emdpevog lval O,TL ATIOPEVEL TIPOG ATIOSELEN PETA TNV
amoSeLgn Tou TPWTOU (UTT0)oTOXOU PE XPrioN KATIOLaG
TPOTACNG TOU TIPOYPAUHATOG (0T CUYKEKPLUEVN TiEpLTTTWON,
HE XPron TOu Kavova yLa To Katnyopnua
greatgrandparent/2)

- K.0.K., ygxpt va pn petvel timota mpog anddetén
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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 @R g g5 29 ) =

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

parent(esther,GP), parent(GP,P), parent(P,GreatGrandChild)
@ Clause 4, binding GP to margaret

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

parent(kim, GreatGrandChild)
@ Clause 1, binding GreatGrandChild to holly
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Kavoveg pe xprion AAAwv Kavovwv

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

greatgrandparent (GGP, GGC) :-
grandparent(GGP, P), parent(P, GGC).
* H (8la ox€on Pe TNV TPONYOUEVN, OPLOPEVN OE OTPWOELG
* TMapatnpriote 0Tt Kat oL §U0 KAVOVEG XPNOLUOTIOLOUV
HETAPANTEG e dvopa P
* H guBéAela kamotag petafAnTng elval povo o kKavovag Tiou
TNV TIEPLEXEL

« OL&V0 petaBAnteg pe ovopa P elvat aveEdptnteg
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AvaSpoHLKOL KAVOVEG

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

parent(z, Y),

ancestor (X, 2Z).

* 'Evag X elvat tpoyovog kamotou Y:
- Edv o X elvaL yoviégtou Y,

- EdQv umtdpxEL KATIOLOG Z TETOLOG WOTE O Z Va E(vVaL 0 YOVLOG
TOU Y, Kat 0 X va givat ipdyovog tou Z

* H Prolog dokipdadel Toug KaVOVEG PE TN OELpa TIOU auTol
epavidovtal, omote slvat KaAo (Katl JAALOTA TIOAAEG (POPEG
avaykalo) Ta yeyovota Kal oL hn avadpoptkol Kavoveg va
epavidovtal TpLy aro 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.
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O Ttupnvag tng ocuvtagng tng Prolog

H dtadikaoctiki oyn tng Prolog

« OAOKANnpN n cuvtaén tou upnva tng Prolog:

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

<fact> = <term>

<rule> ::= <term> :- <termlist>

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

« Eav e€alpebel n Suvatotnta opLopov VEWV TEAECTWV
amo To XPrOTN, CUVTAKTLKA N Prolog elvat oAU amAn
yAwooa

* Auto ftav oAo!
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greatgrandparent (GGP, GGC) :-
parent (GGP, GP),
parent(GP, P),
parent (P, GGC).

« 'Evag kavoévag AgeL TTwG PTtopoupe va amodel&oupe KATL:

- Ta va amodei&oupe greatgrandparent (GGP, GGC), TIPETEL
va BpoUpe TLPEG GP Kal P yLa TLG OTIOLEG PTIOPOUE va
amodei&oupe 6tL parent (GGP, GP), petd otL parent (GP, P)
Kal TEALKA OTL parent (P, GGC)

+ ‘Eva mpoypappa Prolog mpooéilopilel Stadikacieg eupeong

aTaVTNOEWV O€ EPWTNOELG
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H 6nAwTtikni oYn tng Prolog

ANAWTLKEG YAWGCOEG TIPOYPUMMATLOHOU

+ 'Evag kavovag slvat pua Aoykn) SnAwon;:
- Tl OAEC TLG TIPEG TV GGP, GP, P, Kal GGC, av Loy UEL OTL
parent (GGP, GP) kat parent(GP,P) kaL parent (P, GGC),
TOtTE €MioNg LoYVEL KaL greatgrandparent (GGP, GGC)

«  Me dA\a AoyLa, £vag Kavovag elval amAwg pLa pOopuouAa
- 8e AéeL WG Ba yivel kKAtL aA\d amAwg opllel TG TTpoUTIOBETELG KATW
amo TG omoieg pla tpdtacn ival aAndng:

VGGP,GP,P,GGC. parent(GGP, GP)" parent(GP, P’ parent(P, GGC)
= greatgrandparent(GGP, GGC)
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* KdaBg KOPPATL TOU TIPOYPAPUATOG AVTLOTOLYXEL O€ pLa aTtAn
pabnuatikn évvola:
- Mpotdoelg tng Prolog - o€ OPPOUAEG TNG KATNYOPNHATIKAG
AOYLKNG TIpwtnG tdgng (first-order predicate logic)
- OL OpLG}IJO'L ouvaptrocwv otnv ML - o€ HaBnuatikeg
OUVAPTHOELG
* TIOA\EG POPEG 0 OPOG SNAWTIKES (declarative) yYAWOaeEg
npoypaupatiouoy xpnolpotoLeital yia va Sei&eL tnv
avTLSLOOTOAN TWV YAWOOWV AUTWVY GE OXECN HE TLG
TIPOOTAKTIKEG (imperative) YAWaoeg
* Q¢ SNAWTLKEG YAWOOEG 0UVNBWG BEWPOUE TLG AOYLKEG KaL
TLG OUVAPTNOLOKEG
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MAgoveKTAMATA TWV SNAWTLKWY YAWGGWV

H Prolog €xeL KaL ta 8§00 XaAPAKTNPLOTLKA

+ Ta TpoypApPaTa O TIPOOTAKTLKEG YAWOOEG TIOANEG (POPEG
€xouv TIpoBANpata AOyw TIAPEVEPYELWV Kal
aAMnAegaptroswy

+ Emeldn ol SNAWTIKEG YAWOOEG £XOUV OXETLKA ATTAN KAl
«kaBapoTeEPN» onUaAcLoAoyla, armoelyovtal KATIoLoU
€L60UC TIPOYPAMMUATLOTLKA AABN PE CUVETIELQ N avaTtTuén
KaL N ouvtnpnon MPOYPANKATWY Va YIVETAL TILO EUKOAQ

* O TPOoYpPAPPATLONOG ElvVaL AVWTEPOU ETILIIESOU KAl TILO
QUTOMPATOG: O TIPOYPAPHATLOTAG ATIAWG TIEPLYPAPEL TNV
TIPOSLAYPAPH) TOU TIPOBANHATOC KAL KATIOLA KOPUATLA TNG
EKTEAEDIG TOU TIAPEXOVTAL ATIO TO CUCTNHA UAOTIOLnNoNG
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« 'ExeL SnAWTLKN onpacloAoyia
- 'Eva mpoypappa Prolog €xeL eva AOyLKO TIEPLEXOUEVO
« 'ExeL SLaSLKACGTLKN cnpacLloAoyia

- 'Eva mpoypappa Prolog €xeL kat kaBapd SLadLtkaotika
XOPOAKTNPLOTIKA: TN OELPA PE TNV oTtotla epgpavidovtat ot
KAVOVEG, TN OELpA EPPAVLONG TWV UTIOCTOXWV G’ eva
Kavova, KATNyopruata Pe TapevePYeLEG (L. I/0), K.ATL.

* 'Opwg elval ocnPavTtiko o TIPOYPAHMATLOTIG va elvat
EVNMUEPOG KAl va TtalpveL uTtoYPn Tou Kal TLG U0 OYELG
NG YAWOoOoOG KATA ToV TIPOYPAUPATLOHO
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TeAeotég TNG Prolog

To Katnyopnua =/2

* H Prolog €xeL KATIOLOUG TIPOKABOPLOPEVOUG TEAEDTEG
(KQL ETILTPETIEL TOV OPLOMO VEWV TEAECTWV ATIO TO
xpnotn)

« 'Evag teAeotng elval amAwg €va katnyopnpa ya to
oTmtolo €lvat duvatn n xprion KamoLag L6LKNG
OUVTOKTLKNG CUVTOpoypagiag oTLg XProELG TOU
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* O 0TOX0G =(X,Y) EMTUYXAVEL AV KaL JOVOV av oL OpoL
X Kat Y yropouv va evottotnBouv:

?- =(parent(adam, seth), parent(adam,X)).
X = seth.
?-
« Emeldr) to dtopo '=' eivatl oplopEVo WG SuadLKog

TEAEOTIC, OUVNBWCG YPAPOUE TO TIAPATIAVW WG:

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

2.
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ApLOpNTLKOL TEAECTEG

Mn artotLpnpEvoL opot

« Taatopa '+', '-

', '*'kal '/ elval oplopeva wg

TEAECTEG, UE TN oUVNON TPOTEPALOTNTA KaL

TIPOCETALPLOTLKOTNTA

?2- X = +(1l*(213))'
X = 1+2*3.

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

?-
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H Prolog poag emtpémnetl va
XPTOHOTIOCOVHE CVUVTAEN
TEAEGTQOV 0NV €l0080, Kot
XPTO1LOTOLEL XUTN TN HOPOT|
oTnV €£060 TV 0pwV, AN
Kol 0TIG 600 TIEPUTTMOELG O
LTIOKEipEVOG OpOg glvat o
+(1,*(2,3))
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2- +(X,Y) = 1+2*3,
X =1
Y = 2*3.

?- 7 = 1+2*3.
false.

?-

* Metd tnv gvottoinaon, o 0pog apapevel +(1, *(2,3))

* Me dM\\a AoyLa, o 6pog lvat pn amoTLPNPEVOC

(Ze emtOpevn SLAAEEN Ba SoUpE OTL UTIAPXEL TPOTIOC OTNV
Prolog va amoTLPyriooupE TETOLOUG OPOUG.)
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Aioteg otnv Prolog

OL avamnapactaceLg TwV ALoTwV otnv Prolog

* JUVTOKTLKA glval Tiepimou oav tig Aloteg otnv ML

« To atopo [] avarmaplotd tnv kevi Alota

« To ouvaptnoLlako cUPPBOAO '. ' /2 avtLoToLXEL OTOV

TeAeotn @k tng ML

‘Exgpaon otnv ML

[]
1::[]
1::2::3::[]

Agv vGpyEl AVTIOTOLYO.
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‘Opog oty Prolog
[]
(1, [1)
(1,.(2,.(3,[1)))
.(1,.(2,.(3.14,11)))

39

Alota ‘OpoG GTOV 0TIOL0 AVTIGTOLYEL
[] []
[1] -(1,[1)
[1,2,3] (1,.(2,.(3,11)))
[1,2,3.14] .(1,.(2,.(3.14,[1)))

* H popen ou cuvnBwg xpnolpoToLeital lvat n aplotepn

«  AMN\G elval amAwG Pla cuvtopoypagia tng Hop@ng Tou
palvetatl §€€La oTov TTapanavw Tivaka

* H Prolog tuttwvel TG AloTeg pE Xprion TnG HOpYng oto
apLOTEPO PEPOG TOU TTlvaka
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Napadeiypata

AvamapacTtAcELG ALGTWV ME oupd

?- X = -(11'(21'(31[])))'
X =[1, 2, 3].

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

X =
Y = [2, 3].
2.
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Alota ‘OpoG GTOV 0TI010 AVTLIOTOLKEL
[1]X] -(1,X)
[1,2]X] .(1,.(2,X)))
[1,2][3,4]] To idwo pe [1,2,3,4]

* TTOAAEG POPEG TO TEAOG TNG AloTag elval To cUPBOAO |
akoAouBoUupevo amod tnv oupd NG Alotag

+ XpnolyoTtoLeital o€ TIpoTUTIa: 0 Opog [1, 2| X] evomoLeital
pe kABe Alota Ttou apyidel pe 1, 2 KaL EXEL Evav 0po X WG
oupa

Yo [112|X] = [112131415]-
X = [3, 4, 5].
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To katnyopnpa append/3

« To TpokaBoplopevo katnyopnua append(X,Y, Z)
ETILTUYXAVEL AV Kal Jovo av N Alota Z elval To amoteAecua
NG cuVEVWONG tNG Alotag Y oto téAog TnG Alotag X

?- append([ilz]l [314]1 Z)-
Z =11, 2, 3, 4].

2?-
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‘OXL artAwg pLa cuvaptnon!

?- append(X, [314]1 [1121314])-
X =11, 2] ;

false.

2.

« To katnyopnua append/3 ptopel va xpnotuottolnOet
bE KABe 6po tng Prolog (ue aA\a AoyLa, pmtopel va
KANBel kal pe petaBAnteg os KABe OpLopa)
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‘OXL artAwg pLa cuvaptnon!

?- append(X, Y, [1,2,3]).
X =]
Y =11, 2, 3] ;
X = [1]
Y = [2, 3] ;
X = [1, 2]
Y = [3] ;
X =111, 2, 3]
Y =1[1:
false.
2.
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H vAottoinon tou Katnyopnpatog append/3

append([], L, L).

append([H|L1], L2,

[H|L3]) :-

append(L1, L2, L3).
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AAAQ Katnyoprpata yLa ALOTEG

Katnyépnpa Ieprypaon
member (X, Y) Emtuyxavel eav n Aiota Y €xel og pérog tov 6po X.
Emtuyydvel eav n AMlota Y miepiéxel 1o X wg HEAOG, Kol
select(X,Y,2Z) 0 6pog Z eivon 0 18106 pe ™ Alota Y aAAd xopig éva

OTIYMLOTUTIO TOL Opou X.

ntho(N, L, X) Emrtuyydvet edv o N givon évog pn apvnTikog oKEpoog,

L pa Alota, kot to X eivan 1o N-00T6 otoiyeio g
Motag L, apyiCovtag v apifunon amnd to 0.

length(L,N) Emrtuyydvet edv o 6pog L eivon pia Aloto pe prkog N.

+ 'OAa ta mapamndvw elval eVEALKTa, ocav To append/3
* Mg AA\\a AOyLa OL EPWTNOELG OTA KATNYOPNHATA UTIOPOUV
Va TIEPLEXOUV PETABANTEG O€ OTIOLASITIOTE OPLOPA TOUG
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Xpnon tou Katnyopnpatog select/3

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

?- select(2,

Z =11, 3] ; zZ =11, 3, 2] ;
false. Z =[1, 2, 3] ;
2. false.

2-
?- select(2, Y, [1,3]).
Y =[2, 1, 3] ; ?- select(2, [X,Y],
Y = [1, 2, 3] ; X =2
Y =1[1, 3, 2] ; Yy =1,
false. X=1
-~ Y =2 ;
. false.

?-
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[1]).

[1,2,3,2], Z).
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To Katnyopnua reverse/2

« reverse(X,Y) elvat aAnBeg edv o 6po¢ Y evottoLeital
UE TNV avaotpoyn tng Alotag X

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

reverse([], [])-

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

« Aev elval €&vag amodoTLkdg TPOTIOG va avTtLloTpEPOUE
pLa Alota

* YTIApxOouV TILO ATIOSOTLKOL TPOTIOL AVTLOTPOWIG
ALoTtwv (OTIWG akpLBwG eldape kat otnv ML)
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‘Otav v tave OAA KAaAd...

?- reverse(L, [1,2,3,4]).
L =104, 3 2 1] ;

Action (h for help) ? a

% Execution Aborted
?-

« Ta to (naive) reverse/2 tng mponyoupevng Stadavelag,
{ntAocape PLa akopa Auon Kat Bpedrikaue o’ Evav atepPovo
Bpoxo

« MrmopoUpe va TtaUooUE TNV EKTEAEDN Ttatwvtag Ctr1-C,
KAL 0T OUVEXELA TIATAWE a YLA TO OPLOTLKO OTAPATNHA TNG

* Toreverse/2 Sgv elval T000 €VUEALKTO OGO TO append/3
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AvactpePLpa Kat pn avactpePLpa Katnyoprpata

« ¥’ evav L6eato KOOHO, Ta Katnyoprnuata eivat oAa
TOOO0 €UEALKTA 00O To append/3

« Elval o SnAwTikd Kat e AlyOTtepoUG TIEPLOPLOOUG
otn XPron Toug

*  AM\A TTIOAAEG (POPEG N EVEALKTEG UAOTIOLNOELG €lvat
TIPOTLPOTEPEG, YLa AOyoug arodoong r/kat anAotntag

« 'Eva mapadelypa tou TL onuaivel n mapanavw @pacn
pag SelXVEL TO EVOWPATWHEVO Katnyopnua sort/2
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To Katnyopnua sort/2

AVWVUHEG HETABANTEG

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

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

ERROR: Arguments are not sufficiently instantiated

* ‘Eva avaotpeLuo katnydpnua sort/2 Ba enpemne va
pTopel va «avti-tagvopnosls pla Rén tagvounuévn Atota
— M€ AAAa AOYLa Ba ETIPETIE VA ETILOTPEPEL OAEG TLG
avasdLatAageLg TwV OTOLXELWY TNG — TIOU elval EKOETLKO

* ©€AOUPE KATL Qv TO TIAPATIAVW VA ElVAL EVOWHUATWHEVO
o€ £va Bactko Katnyopnua tng yA\wooag;

Etoaywyn otn yAwooa Prolog 53

* H petapAntn _ elval pyua petapAntn xwpic ovopa

« KdaBe epavion tng elvat aveEaptntn amo OAEG TLG

UTTOAOLTTEC

« Evoroleital pe kabe 6po

* Me AA\a AOyLa, CUUTIEPLPEPETAL OAV TLG PETABANTEG
— TngML
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To katnyopnpa member/2

Mpoocoxn oTLG TPOELSOTIOLNGELG!

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 = b.

?2-
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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 tposLSomoLnTka pnvopata otL
petaBAnteg eppavidovtat povo pla popa

« ‘Omnwcg KaL otnv ML, elval Kako OTUA TIPOYPAUUATLOHOU Va
OVOPALOUME HETAPBANTEG TIOU SEV XPNOLUOTIOLOUHE — ELSLKA
ETELSN lval To povo prvupa ou o compiler Ba ByaAet
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To kKatnyopnua \+/1

Apvnon wg artotu)ia (negation as failure)

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

false.

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

?2-

« Z& amAEC EPAPHOYEG, oLVNBWG AsLtoupyel oav tov
TEAEOTI) AOYLKIG Apvnong

* AM\Q €XEL KAL PLO ONPAVTLKA SLadLKAoTLKA TIAEUPA...
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« TNava amodei&el to \+ X, n Prolog mpootabei va
amodeiéel to X
* \+ X EMTUYXAVEL EQV O OTOXOG X ATTOTUYXAVEL
« OL 800 oYeLg Eava:
- AnAwTKA: \+ X =-X
- ALadLKaoTLKN: \+ X ETILTUYXAVEL EQV TO X ATIOTUYXAVEL,

KOL ATIOTUYXAVEL €AV TO X ETILTUYXAVEL, Kal gV
TEpPaTileL Qv To X Sev TEpPaTLleL
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sibling(X, Y) :-
parent (P, X),
parent (P, Y),
\+ (X =Y).

Napaderypa

sibling(X, Y) :-
\+ (X =),

parent (P, X),  cihls
parent (P, Y). ?- sibling(X, Y).
X = kim
Y = kent ;
2- sibling(kim, kent). Sl
X = kent
true. Y = kim ;
?- sibling(kim, kim). X = margaret
false. Y = jean ;
?- sibling(X, Y). X = jean
false. Y = margaret ;
false.
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‘Eva peyaAvtepo ntapasdelypa o€ Prolog
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Mua KAaoLKR oTtaloKEPaALA

+ 'Evag avBpwttog (man) ta&ldevel padl P’ eva Auko (wolf),
pLa Katoika (goat) kat éva Adyavo (cabbage)

« O avBpwttog BEAeL va Staoyioel éva totdpL amd tn SUTLKNA
0x6n oTnNV avatoALKkn

* ZTNV apyLKkn oxtn umapxeL Pla Bapka, n omoila Opwg
XWPAEL TOV AVOPpWTIO Kal TO TIOAU eva AAAO QVTLKELUEVO

* O AUKOG TpWEL TNV Katoika eav Bpebel povog padll tng

* H katoika tpwel To Adxavo eav Bpedel povn pall tou

* Me 1toLo tpdTo propel 0 AvBpwTog va TEPATEL TNV
amevavtl 0x0n pe 6Aa ta uttdpyovtd tou;
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AopEG SESO0HEVWYV TNG AUGNG

+ ©a avamnapacTtooUPE TOUG OXNUATLOPOUG TOU
OUOTNPATOG PE pLa Alota Ttou Seiyvel tnv 0xOn otnv omola
elvat to kabe TL pe tnv €&ng oeLpa:

man, wolf, goat, cabbage

* O apxLKOG OXNUATLOPOG: [W, W, W, W]

« Edv yla mapdadetypa o avbpwtog Pe To AUKO PTIOUV OTN
Bapka, 0 VEOG oxNUATLOPOG elvat o [e, e, w, w] - aAAG TOTE
n katoika Oa pdeL To Adxavo,oToTE 0 TTapATIAvVW
OXNMUATLOPOG SV elval ETILTPETTOC WG EVOLAPEDOG

* O emBupnTOg TEALKOG oXNUaATLOHOG: [e, e, e, e]
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Kwnoeig

« Y& KABe kivnon, o avBpwtog StacyileL To TIOTAYL PE
TO TIOAU €va aro Ta UTIAPXOoVTA ToU

* ©a avamapaoTr)COULE TLG TEOOEPLG ETILTPETITES
KLVNOELG PE TEooepa atopa: wo L, goat, cabbage,
nothing

* (Otmou, nothing onpaivel 0TL 0 AvBpwrtog Staoyidel
TO TIOTAYL PJOVOG TOU PEaa oTn Bapka)
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OL KLVIGELG TPOTIOTIOLOUV TOV CXNHATLGHO

+ KaBe klvnon JeETapopPwVeL Eva oXNPATLOPO o' evav AAAO
« Ztnv Prolog, Ba mpoypaupaticoupe tn Avon pe Eva
Katnyopnua: move(Config, Move, NextConfig)
- Config eilval &vag oxnuatiopog (. [w, w, w, w])
- Move givat pia kivnon (m.x. woLf)

- NextConfig eival o oxnuatlopdc-amoteAecua (oTo
OUYKEKPLPEVO TTapadelypa o [e, e, w,w])
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To Katnyopnua move/3

Ac@aAeig oxnpatLopol

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,Cab], nothing, [Y,Wolf,Goat,Cab]) :-
change(X, Y).
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« 'Evag oxnpatiopog elvat acpaing eav
- O AUKOC Kal 1} Katotka gite puAdooovtal ard Tov AvepwIto
I €ival o€ dIOQOPETIKEC OXOEC, Kal

- H Katolka Kal 1o Aaxavo gite UAGCCOVTOI ATIO TOV AVOPWTIO
| €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).

Etoaywyn otn yAwooa Prolog 66

NOoELg

To katnyopnpa length/2

* Muwa AUon apyileL amo Tov apxLKO oxnNUATLOHO Kal
SnuLoupyet pla Alota amod KwhoeLg Ttou 06nyoulvV GTo
oxnuatwopo [e, e, e, e], €T0L WOTE OAOL OL EVSLAPETOL
oxnuUatLopol va elval ac@alei

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

solution(Config, [Move|Moves]) :-
move(Config, Move, NextConfig),
safe(NextConfig),
solution(NextConfig, Moves).
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?- length(L, N).

L =[]

N=0 :

L=1[1

N=1,

L=1[_., _]

N=2,

L=1[_, _, 1]

N =3 ;

L = [—I —r  — _]

N=4;

. ATELPEG AUCELG . . .
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H Prolog BpiokeL tn AUon

Kdmoua KaAd xapaktnpLotika tng Prolog

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

L
N

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

2.

Znpeiwon: xwpig tn xprion tou length/2, n Prolog &€ Ba
€BpLoke KatoLa AUoN (HUE TO CUYKEKPLUEVO TIPOYpAUMA). Oa
pTepSevotav Pdyvovtag yra AUCELG TNG HOPYNG:

[goat, goat, goat, goat, goat..]
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* To pOypaApMA pag amAWG Kateypae TNV eKPwvNon
TOU TIPOBARUATOC TIPOG ETHAUON

« Agv Ipocdlopiloape KATOLo TPOTIo avalrtnong tng
AUonc tou TpoPAnpuatog - n téta n Prolog €kave tnv
avalntnon

« AuToU tou gidoug ta poBApata sivat akpLlpwg ta
TipoBAfpaTa o elval KATAAANAA TIPog AU o€
Prolog

* NepLooodtepa tapadelypata os eMOPEVEG SLOAEEELG...
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