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Meprexopeva

* AOYIKOG NPOYPAUHATIONOG

* ‘Opot (terms)

» Xpnon evég ouoTthpatog Prolog

+ Kavodveg (rules)

* OLdvo dyelg g Prolog

» TeheoTég (operators)

* Aioteg (lists)

* Apvnon wg anotuyia (negation as failure)

* 2 Ti eival kaAf n Prolog;
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AOYIKOG TTPOYPAMHATIONOG

Opol (Terms)

* H xpnon tng HabnpaTiknG AOYLKAG OTOV MPOYPOUUATIONO

* H Aoykn XxpnowonoLeitat wg pa ayvr dnAwTIKA YAwooa
Yyl ThV avanapaoTtacn Tou NPOoRARUATOG

* To €pyo TOU NPoypPaUHATIOTH €ival va ypAgeL
NPOYPAUUATA NoU Va gival «aAnBbeic» avanapaoTAoelg
TOU NPORANHATOG OTN AOYIKN

* To ouoTnua EKTEAEONG PPOVTICEL YIa TNV €NIAUCH TOU
NPORANMATOG, KE ANODOTIKO TPONO

- anodeikteg Bewpnudtwy (theorem provers)
- yevvnTpleg povtéAwy (model generators)
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* Kd&bBe 1L otnv Prolog kataokeudletal and 0poug:
- Ta npoypdupata os Prolog
- Ta dedopéva nou xelpi¢ovtal Ta npoypappata o Prolog
* Tpelg KaTnyopieg Opwv:
- MeTaBAnTég
- 2TaBepéc: akEpalol (integers), npaypaTikoi aplBpoi (reals), kat
dtopa (atoms)
- ZUvBetol 6pot: Aioteg (lists) kat dopnpeva dedopéva (structures)
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Atopa (Atoms)

* 'Eva atopo gival pia otabepd nou anoteAeitat and
OAQAPLOUNTIKOUG XAPOKTAPEG:
an, atom, has, many characters
* Edv o0 apxlkog xapakthpag dev gival Eva HUKPO YPAUUA 1)
UNAPXOUV «MNEPIEPYOL» XAPAKTIPEG, TO ATOUO NPENEL v
BpiokeTal p€oa o€ anooTPOPOUG
"Kostis’, 40 moAitkrapia’, "'$°%(Q (&S#*&S’
+ Kd&Be dtopo €xel pua T (Toug XapaKTAPES TOU) Kal
givat (00 povo pe GAa ATopa Nou £XOUV aKPLBWG TOUG
iOlOUG XOPAKTAPEG WG TIUA

* 2KEPTEITE TA ATOMA KATL OQV strings o€ AAAEG YAWOOEG
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MeTaBAnTég

* MetaBAnTn €ival KB TL nou apxilel and €va Ke@aAaio
ypPAuua rj underscore, Kal akoAouBeital and ypappaTa,
aplOpoug f underscores:

_, X, Variable, Kostis, _123

* Ot PeTABANTEG £XOUV OUO KOTOOTACELG:
- Mnopei va pnv €xouv akoéua 6ebel pe kanowa T (unbound)
- Mnopei va €xouv kanowa Tr, dnAadn va ival depéveg (bound)

* 'Otav SpwG o HETABANTH €ival 0€ KATAOTAON KUE TN,
N TR autr dev aAAadel

(Opwg, 6nwg Ba doupe, n peTaBAnTr pnopel va enavepbeL oe
KatdoTtaon unbound pe xpAon onoBodpdunong)
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20vBeTo1 6pol (Compound terms)

* ApxiCouv pe €va Atopo Kal akoAouBouvTtal ano pa
akoAouBia 6pwv nou dlaxwpifovTal pe KOPUATA Kal
nepKAgiovTal and napevOEoeLG:

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

couple (adam, eve)

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

* Ol AioTeg gival Kat auTteEG ouvBeTol Opot aAAG dnwg Ba
doUE €XouV €10IKA oUVTaEN

* 2KEQPTEITE TOUG OUVOBETOUG 6pOUC OaV DOUEC BEDOUEVWV
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20VTagn TWV 6pwVv

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

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

* 'OAa ta npoypdupata Kat ta dedopéva tng Prolog
KataokeuaZovTal and TETOLOUG 6pouG

* 2€ Aiyo Ba doupe OTL, yla napddelypd, o cUVBETOG OPOG
"+'(1,2) ouvABwg ypageTal wg 1+2

* AAAG auTh €ival anAd pia cuvtopoypagia Tou idlou 6pou
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Evotroinon (Unification)

* Taiplaopa npotunwv og 6poug TnG Prolog

* AU0 6pol evornoovvtal €Av undpxel KANoLog TPdnog va
BpeBoUV TEG YA TIG LETABANTEG TOUG MOU VA TOUG
KAvouv akppwg idloug

* [ napadelypa, oL 6poL couple (adam, eve) Kal
couple (Who,WithWhom) €vonolouvTtal av n HETABANTA
Who ndpeL TNV T adam KAl N pETABANTA WithWhom
NAPEL TNV TN eve

* (MeploocdtePeEG AENTOUEPELIEG OTO ENOUEVO PAONUA...)
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H Bdaon dedopévwy TG Prolog

H uAonoinon tng Prolog dlatnpel pa avanapdotaon Twy
NPEOYPAUHUATWY NouU €X0UV POPTWOEL 0TO oUCTNUA

* O KWOIKOG CUUNEPIPEPETAL OV HLa Bacn OEDOUEVWV

* 'Eva npoypappa Prolog givat anAwg €va oUuvoAo and
dedopEVA YIa auTh TN Baon

* To anAouoTtepo and Ta dedopEva aUTAHG TNG Baong eivat
€va yeyovog (fact) . CUVTOKTIKA, Eva yEYovOG €ival €vag
OpOoG nou akoAouBeital and pua TeAsia
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Mapddelypa KATNYOPHHATOG 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
» OpiCel €va katnyopnua (predicate) parent/2

* ANOTEAOUHEVO aNO YEYOVOTA MOU €XOUV TNV «NPOQAV»
gppnveia: o kim gival yovidg NG holly, N margaret
givatl yoviog Tou kim, K.0.K.

O digppnvéag 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) .

?2-

* To ?- gival n npotponn NG Prolog yia pa epwtnon

* O dleppnvéag ival dladpacTIKOG: DEXETAL LI EPWTNON,
npoonaBbel va TV anavthnoel, TUNWVEL TNV andvTtnor) tng,
Kal enavaAappBavel autr) tn dladikaoia

Ewoaywyr otn yAwooa Prolog 11

Ewoaywyr otn yAwooa Prolog 12




To katnyépnua consult/1

ATTAEG EpWTAOEIG

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

?-

* Katnyépnua Tou CUCTHHOTOG HE TO ONOI0 POPTWVOULE
€va npoypaupa ano Eva apxeio otn paon tng Prolog

* To apxeio relations (| relations.pl) nEpNapBAveL
TA YEYOVOTA TOU KATNYOPAHOTOG parent/2

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

?- parent (margaret, kent).
true.

?- parent (fred, pebbles).
false.

?-

* M epwtnon npokaAei Tnv Prolog va anodeigetl kATt

* Handavtnon twv anAwv epWTACEWV €ival true ) false

(Kanoleg epwTnOELG, ONWG N EPWTNON OTO KATNYOPNHA

true. consult/1, EKTEAOUVTAL HOVO VIO TIG NAPEVEPYELEG TOUG)
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H TeAcia EpwTtnoeig e peTABANTES

?- parent (margaret, kent)

true.

?2-

* OLEPWTAOEIG KNOPOUV VA EKTEIVOVTAL OE NOAAEG
YPOHPEG

* Edv Eexdoete TN TEAE (TO XapAKTAPO TEAOUG TNG
€pwTNONG), o0 dleppnveag tng Prolog Ba cag ¢ntAoel
nePLOoOTEPN €(0000 UE TO XAPAKTHPA |
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* OLepwTAOEIG PNOopPEL va gival onoloodAnoTe 6pog Prolog,
OUMNEPNAUBAVOUEVWY OPpWV HE HETARBANTEG

* O diepunvéag tng Prolog enoTpE@el WG andvtnon TIg
TIMEG TWV HETABANTWYV YIO TIG OMNOIEG N EPWTNON MNOPEL
va anavtnoei

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

?- parent (P, esther).
false.
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EveAi§ia oTIG EpWTHOEIG

* Ot peTaBANTEG pNopoUv QUOLIKA va BpiokovTal o€
onoladAnoTe BEoN KANoLOG EpWTNONG:
parent (Parent, jean)
parent (esther, Child)
parent (Parent, Child)
parent (Person, Person)
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2ueugeig (Conjunctions)

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

? -

* M 0UleuEn epwTroewV €ival pia akoAouBia and 6poug
nou dlaxwpi¢ovtatl anod Képpata (and)

* O diepunvéag tng Prolog npoonaBei va TIG anodeigel
OAEG (XPNOLONOWVTAG TO 010 OUVOAO «OECIHATWV YIA

TIG HETAPBANTEG TNG EPWTNONG)
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MoAAaTtrAég AUoEIg

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

?—-

* Mnopei va unapyouv neplocotepol and €vag Tponot yua
va anavtnoei pa epwtnon

* Me TO va NANKTPOAOYNOOULE ; QVTi yld enter, HETA TNV
nPEWTN andvtnon, NPoTPENOUNE To cuoTnua Prolog va
BpEL KL va pag dwOoEL NEPLOCOTEPEG ANAVTHOELG

?- 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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AvdAyKn yla KavOoveg

‘Eva TTapadsiypa kavova

* 2TO NPONYyoUHEVO NAPADELYHO XPNOILOMNOLCAUE IO
HOKPOOKEAN €EpWTNON YO TA dIOEyyova TNG esther

* Oa ATav KAAUTEPO €AV PNOPOUCAKE VA YPAYOUUE KAT’
euBeiav tnv epwtnon:

greatgrandparent (esther, GGC)

* AN\ O€ BENOUPE VO ELOAYAYOULE EEXWPLOTA YEYOVOTA
QuUTOU TOU KATNYOPHHATOG 0T BACN TwWv OEQOUEVWY
Ol0TL N OXE0N greatgrandparent/2 NPOKUNTEL (KAl
NPENEL va NPoKUNTEL) and tnv NON oploPEVN BAOLK
Ox€on parent/2

Ewoaywyr) otn yAwooa Prolog
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KEPOAN

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

ovvOnKeg

* 'Evag kavovag kabopilel nwg anodeKvUOULE KATL: YO va

anodEeiEOUHE TNV KEQAAN TOU KAVOVa NPENEL va anodeioupe
TIG OUVOAKEG TOU

+ [a va anodeitoupe greatgrandparent (GGP, GGC), NPENEL
va BPOUUE TIUEG GP KAl P yIa TIG ONOIEG UNOPOUUE VO
anodeigoupe 0TI parent (GGP,GP), UETA 0Tl parent (GP, P)

KAl TEAIKA OTL parent (P, GGC)
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Mpéypappa pe XpRon Tou Kavova

MNapadsiypa

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 and pa akoAouBia and
rpoTaoelc (clauses)

* M npdtaon gival €ite €va yeyovog r €vag Kavovag
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?- greatgrandparent (esther, GreatGrandChild) .
GreatGrandChild = holly ;
false.

?-

* [ v andvtnon TG napandvw pwTnoNG, ECWTEPLKA
ggetacovtal dla@opol EVOIAUETOL OTOXO! (goals).

- O npwtog (uno)otdxog eival N apXtkh EpWTNON

- O endpevog eival 6,TL anopével Npog anddelgn HeTd Tnv anddegn
TOU NpwToU (Uno)oTdXOou e Xpron kanolag npdtacng Tou
NPOYPAUHATOG (0T CUYKEKPLUEVN NEPINTWON, UE XPAON TOU
Kavova yla To Katnyopnua greatgrandparent/2)

- Kok., p€xplL va pn peivel 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 G0 Gl g5 9 [\ [=

greatgrandparent (esther, GreatGrandChild)
ﬁ Clause 7, binding GGP t0 esther and GGC t0 GreatGrandChild

parent (esther,GP) , parent(GP,P), parent(P,GreatGrandChild)
il(ﬂmﬁe4,mnmngGPt0margaret

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

parent (kim, GreatGrandChild)
il(Hmmel,mnmngGreatGrandChildtoholly
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Kavéveg pe xprion 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 NponyoulEV, OPIOUEVN OE OTPWOELG

* [lapatnpnote OTL KAl ot dUO KAVOVEG XPNOLONOoLoUV
HETABANTEG pE Ovopa P

* H gpBéreia kanoag HETABANTAG €ival pdvo 0 Kavovag
Nou TNV NEPLEXEL

* OL0U0 PETABANTEG pe Ovopa P €ival aveEAPTNTEG
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AvadpOoMIKOI KAOVOVEG

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

parent(zZ, Y),

ancestor (X, Z).

* 'Evag X gival npoyovog kanotou Y:
- Eavoxeivatyoviégtou ¥, )

- Eav undpxel kGnolog zZ TETOL0G WOTE O Z va €ival 0 yoviog Tou Y,
Kal 0 X va givat npdyovog Tou Z

* H Prolog doKipaZel Toug Kavoveg UE Tn OELPA NOU auTol
el@avifovtal, onoTe €ival KAAO (KAt LAAOTA NOAAEG
QPOPEG AVAYKAIO) TA YEYOVOTA KAL OL N avadPOIKOL
KavOveg va epgavidovtal npv and Toug avadpOopIKOUG
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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 mTupniivag Tng ocuvrtagng tng Prolog

H diadikaoTik 6yn Tng Prolog

* OAOKAnpnN n ouvtagn tou nupAva tng Prolog:

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

<fact> ::= <term>

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

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

* Edv ecaipebei n duvatdTNTA OPLOPOU VEWV TEAECTWYV anod
TO XpNOTN, CUVTAKTIKA n Prolog €ivat noAU anAf yAwooa

* AuTO ATav 6A0!
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greatgrandparent (GGP, GGC) :-
parent (GGP, GP),
parent (GP, P),
parent (P, GGC) .

* 'Evag kavovag A€l nwg Hnopoupe va anodei§oupe KATL:

- lNava anodeifoupe greatgrandparent (GGP, GGC), NpéneL va
BpouUuE TIHEG GP Kal P y1a TIG OMNOIiEG UNOPOULE va anodeifoupe
OTlparent (GGP,GP), UETA OTlL parent (GP, P) Kal TEAKA OTL
parent (P, GGC)

* 'Eva npoypappa Prolog npoodiopidel dladlkaoieg
€UPEDNG ANAVTHOEWY OE EPWTAOELG
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H dnAwTiki éyn tng Prolog

AnNAWTIKEG YAWOOEG TTPOYPOUMATIOHOU

* 'Evag kavovag gival pia Aoyikn dnAwon:

- Ta 6Aeg TG TIHEG TWV GGP, GP, P, KAl GGC, av LOXUEL OTL
parent (GGP,GP) Kdl parent (GP,P) Kdl parent (P,GGC),
TOTE €niong WOoXUEL Kl greatgrandparent (GGP, GGC)

* Me aAAa AOyLa, €vag Kavovag gival anAwg (o @épHouAa

- 0g AéeL nwg Ba yivel KATL aAAG anAwg opilel TIG npolnoBEoelg
KGTWw and TIG onoieg pia npodTaon eivat aAndng:

VGGP ,GP,P,GGC . parent (GGP ,GP ) A parent (GP,P ) parent (P,GGC )
= greatgrand parent (GGP ,GGC )
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* KdBg KOUUATL TOU NPOoyPAUHATOG QVTIOTOLXEL OE pia
anAf HOBNUOTIKA €vvola:

- MpoTtdoelg Tng Prolog - o€ @OPUOUAEG TNG KATNYOPNHATIKAG
AoyIKNAG npwtng Tagng (first-order predicate logic)
- Ot opiopoi cuvaptAoewv otnv ML - o€ HaBNUOTIKEG CUVAPTHOELG

* T1OANEG QOPEG 0 6pOC ONAWTIKEG (declarative) yAWooeg
rpoypauuUaTIopoU XpnowonoLeital yia va deigeL tnv
QVTIOAOTOAN TWV YAWOOWV QUTWYV OE OXEON HE TIG
MPOOTAKTIKES (Imperative) yYAWooeg

* Q¢ ONAWTIKEG YAWOOEG OUVRBWG BEWPOUUE TIG AOYIKEG
KAl TIG OUVOPTNOLAKEG
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MAgoveKTApATA TWV ONAWTIKWY YAWOOWV

* Ta npoypAaUUaTa OE NPOOTAKTIKEG YAWOOEG MNOAAEG
QOPEG €XOUV NPORANHATA AOYW NAPEVEPYELWV KAl
OAANAELOPTHOEWY

* Enedn ot ONAWTIKEG YAWOOEG €XOUV OXETIKA AMAN Kot
«KaBapdTepPn» onuacloAoyia, ano@eUuyovTal KAnoou
€i00oUG NPOYPAUHATIOTIKA AABON pe oUVENELD N AvanTugn
KAl N OUVTAHPNON NPOYPAUUATWY va YivETAL N0 EUKOAQ

* O NpoypapPATIONOG Eival avTEPOU €NNEDOU Kal Mo
QUTOMOTOG: O NPOYPAUHUATIOTAG ANAWG NEPLYPAPEL THV
nPodlaypa@r] Tou NPORANUATOG KAl KANOWA KOUUATIA TNG

EKTEAEONG TOU napéyovTal and To ouoTNUa uAonoinong
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H Prolog éxe1 kail Ta dU0 XapaKTNPIOTIKA

* 'Exel dnAwTIKA onuacloloyia
- 'Eva npdéypappa Prolog €xet €va Aoyikd NEPLEXOUEVO
* 'Exel 1adIKaoTIKR onuactoAoyia

- 'Eva npdéypappa Prolog €xel kat kaBapd dLadIKOOTIKA
XOPOKTNPLOTIKA: TN OEPA PE TNV onoia epgavi¢ovtal ot
KAVOVEG, T OEIPA ELPAVIONG TWV UNOOTOXWV O €va
Kavova, KaTnyopnUaTa pe napevepyeleg (n.x. 1/0), K.An.

* 'Oupwg eivat onpavTtikd 0 NPOYPAUHATIOTAG Va gival
EVAUEPOG Kal va naipvel undyn Tou Kat TIG dUo OYEIG TNG
YAWOOOG KOTA TOV NPOYPOAUHUATIONO
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TeAeoTég TG Prolog

* H Prolog €xel Kanoloug npoKaBOPIOUEVOUG TEAEOTEG
(KaL ENTPENEL TOV OPLOUO VEWV TEAEOTWYV and TO XPHROTN)

* 'Evag teAe0TAG €ival anAwg €va KATnyopnua yia to
onoio €ivat duvatn n xpAon KANolag 0IKAG OUVTOKTIKAG
OUVTOMOYPA®PIaG OTIG XPrOELG TOU

To Katnyépnua =/2

*+ O 0TOX0G =(X,Y) enTuyXAvel av Kat povov av oL 6pol X
KAl Y pnopouv va gvonointouyv:

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

* Enedn to dtopo '=" €ival oplopEVO WG dUADIKOG

TEAEOTNAG, OUVABWG YPAPOULE TO NAPANAVW WG:

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

?-
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Ap1OunNTIKOI TEAEOTEG

Mn atroTipnuévol 6pol

e Tadtopa '+', '=", "*' katL '/ "' ival OplIOPEVA WG
TENEOTEG, HE TN OUVAON NPOTEPALOTNTA KAl

NPOCETALPIOTIKOTNTA

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

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

?-
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H Prolog pog emtpénet va
YPNOLOTOM|GOVUE GVUVTOEN
TELECTAOV GTNV €16000, Kol
YPNOUYLOTOLEL VTN TN LOPOT|
otV €£000 TV Op®V, 0ALA
Kot 6TIS 600 TEPUTTAOCELG O
VTOKEIEVOS OpOG Elvart O
+(1,*(2,3))
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?7- +(X,Y) = 142*3.
X=1
Y = 2*3.

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

?-

* MeTtd tnVv evonoinon, o 6pog napapével +(1,* (2,3))

* Me GAAa AOyLa, 0 OPOG €ival pn AnOTINUEVOG

(Z€ endpevn BLAAEEN Ba doupe OTL UNAPXEL TPONOG OTNV
Prolog va anoTIpfooupe TETOIOUG OPOUG)
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Aioteg otnv Prolog

O1 avatrapaoTdoeli§ TwV AICTWV oTnV Prolog

* 2UVTOKTIKA €ival nepinou oav TG Aioteg otnv ML

* To dtopo [] avanaploTtd Tnv Kevi Aiota

* To ouvapTnolokd CUPPBOAO ' . ' /2 avTIOTOLXEL OTOV

TeAeOTN : : TG ML

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

Agv vapyet avtioTtoryo.
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‘Opog oty Prolog
[1]
(1,
-(1,.(2,.(3,[))
(1,.(2,.(3.14,[1)))
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Alota ‘Opog 6TOoV 0010 AVTIOTOLYEL
[1 [1
[1] (1,01
[1,2,3] -(1,.(2,.(3,ID))
[1,2,3.14] .(1,.(2,.(3.14,11)))

* H pop@r nou cuvABwg XpnowonoLeital eival n aplotepn

* AAAG gival anAwG pa CUVTOUOYPA®ia TNG HOPPHG Nou
@aiveTal 0&1a oTov NapPaAnavw nivaka

* H Prolog tunwvel TIg MioTeg pe Xprion TnG HOPPAG OTO
apLOTEPO PEPOG TOU NivaKa
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Mapadeiypara

AvatrapaoTaoelg AICTWV JE oupd

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

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

?-
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Alota ‘Opog 6ToV 0010 OvVTIoTOLYEL
[11X] - (1,X)
[1,2]X] .(1,.(2,%)))
[1,2][3,4]] To ido e [1,2,3,4]

[MOAAEG QOpPEG TO TENOG TNG AiOTAG €ival TO CUUBOAO |
akoAouBoupevo and tnv oupd TnG AioTtag

Xpnowonoleital o€ NpoTuna: o 6pog [1,2|X] evonoleitatl
He KABe AioTa nou apxidel e 1, 2 KAt £XEL Evav O0po X WG
oupa

?- [1,2|X] = [1,2,3,4,5].
X = [3, 4, 5].
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To katnyépnua append/ 3

Ox1 arrAwg pia cuvaptnon!

* To npokaBoplopEVO KATNYOpNHa append (X, Y, Z)
ENTUYXAVEL av Kal pévo av N AioTa Z €ival To anoTeEAEoUa
TNG ouvEVWONG TNG AiOTAG Y 0TO TEAOG TNG AioTag X

?- append([1,2], [3,4], 2).
Z =111, 2, 3, 4].

?-
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?- append (X, [3,4], [1,2,3,4]).
X = [11 2] ;
false.

?-

* To katnyoépnua append UNOPEL va Xpnoonolnei pe
KABe 6po NG Prolog (pe GAAa Adyla, pnopel va KAnBei Kat
HE HETABANTEG O€ KABE dplopa)
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Ox1 arAwg pia cuvdaptnon!

H uAotroinon Tou KaTnyopMAaTOG append/ 3

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

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

Y = [2, 3] ;

X = [1, 2]

Y = [3] ;

X =[1, 2, 3]

Y = []

false.

?_

append([], L, L).

append ([H|L1], L2,

[H|L3]) :-

append (L1, L2, L3).
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AAAa kKaTnyopnuata yia AioTeg XpRon Tou KAaTnyopnMaTog select/3
Kamnyépnpa HMeprypogi ?- select(2, [1,2,3], Z). ?- select(2, [1,2,3,2], Z).
member (X, Y) Emrvyydvet edv n Alota Y €xel g uéhog tov 6po X. zZ = [1, 3] ; zZ=[1, 3, 2] ;
Emruyydvet edv n Alota Y mepiéyel o X og LEAOG, Kot false. z =11, 2, 3] ;
select(X,Y,2) 0 6pog Z givan 0 810G pe ™ Alota Y adAd yopic éva 2 false.

ntho (N, L, X)

length (L, N)

oTiypidtumo Tov 6pov X.

Emtoyydver edv o N givar évag un apvntikodg axépoiog,

L o Alota, Ko 1o X givor 1o N-06Td oTotyeio g
Motog L, apyifovtog v apibunomn omxod to 0.

Emtoyydvet edv o 6pog L eivon pio AMiota pe pinkog N.

« 'OAa Ta napandavw €ivat EUEAKTA, oav TO append/ 3

* Me GAAa AOYLa Ol EPWTACELG OTA KATNYOPHHATA HNOPOUV

Va NEPLEXOUV HETABANTEG 0€ 0NoLadNNOTE OPLOUA TOUG

Ewoaywyn otn yAwooa Prolog

47

?- select(2, ¥, [1,3]).
Y =1[2, 1, 3] ;

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

?2-
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?-

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

X =2
Y=1;
X=1
Y =2 ;
false.
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To Katnyépnua reverse/2

H uAotroinon Tou KATNYOPAMATOG reverse/2

* reverse (X,Y) €ivat aAnBeg €av o 6pog Y evonoleitat
HE TNV avaoTpor TnG Alotag X

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

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

» Agv gival €vag anodoTIKOG TPONOG va AVTIOTPEWYOULE KA
AioTa

* Ynapxouv nio anodoTIKol TPOMNOL aVTIOTPOPNG AlOTWV
(6nwg akplBwg €idape kat otnv ML)
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OTav dgv Tave OAa KAAd...

AVaoTPEWINA KOl BN OVACTPEWINA KATNYOPHMATA

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

L = [4, 3/ 2/ 1]

Action (h for help) ? a
% Execution Aborted

o

* [ 1o (naive) reverse/2 TNG NPoNyoupevnG OLA@PAVELQG,
{NTNOANE pa akOpa Auon kat BpeBAKaUE O° Evav
aTEPHOVO BPOXO

* Mnopoupe va NaUOOUE TNV EKTEAECN NATWVTAG Ctrl-C,
KAl 0T CUVEXELA NATAWE a yIa TO OPLOTIKO OTAMATNHUA TNG

* To reverse/2 dev €ival TOOO EUEANIKTO OO0 TO append/3
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* 2’ évav 10eatd KOO0, Ta KaTnyopnuata givat OAa 10600
EUEAIKTA 600 TO append/3

* Eivatl no dnAwTIKG Kal e AlyOTEPOUG NEPLOPLIOUOUG OTN
Xpnon toug

*  AMAG NOAAEG QOPEG N EVEAIKTEG UAOMOLAOELG €ival
NPOTIMOTEPEG, Yia AOyoug anddoong f/kat anAdTnTag

* 'Eva napadetypa tou TL onpaivel n napandvw gpdaon pag
OEIXVEL TO EVOWHOTWHEVO KATNYOPNUO sort/2
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To Katnyépnua sort/2

Avwvupeg HeTABANTEG

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

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

* 'Eva avaoTpEWIHo KaTnyopnua sort/2 Ba €npene va
HNOPEL VA «aVTI-TAEIVOUAOEL I AON TAEIVOUNUEVN
AloTta — pe GAAa Adyla Ba €npene va NOTPEPEL OAEG TIG
avadlaTAEELG TWV OTOLXEIWY TNG — Nou €ival EKBETIKO

* O€ANoupE KATL OOV TO NApandvw va €ival EVOWHATWHEVO
o€ €va Baoiko Katnyopnua tTnG YAwooag;
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* HpetaBAntn _ cival pua peTaBAnTry Xwpig évoua

* Kd&Be gppavion tng ival avegdptntn and OAEG TIG
UNOAOLNEG

» Evonoleital pe kGBe 6po

* Me aAAa AOY1a, CUHNEPIPEPETAL OV TIG UETABANTEG
™G ML
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To kKatnyépnua member/2

NMpoooxn oTig Trpocidotroinoeig!

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.

?-
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append([], L, L).
append([H|Ll1], L2, [H|L3]) :-
append (LI, L2, L3).

Warning: Singleton variables [L1l,LI]

* Mnv ayvoeite Ta NPoEdONOINTIKA pnvVUpaTa OTL
HETABANTEG ep@avidovTal HOVO Ha gopd

* 'Onwg kat otnv ML, gival KOKO OTUA NPOYPAUHOTIOHOU va

OVOPAZoupE HETABANTEG NOU OEV XPNOLLONOLOULE - EWBIKA

eneldn eivatl To pévo prvupa nou o compiler Ba ByaAel
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To katnyépnua \+/1

Apvnon wg atrotuyia (negation as failure)

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

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

? -

* 2€ anAEG EQAPHOYEG, OUVHBWG AELITOUpPYEL oav ToV
TEAEOTN AOYIKNAG Apvnong

*  AAAG €XEL KAL IO ONUAVTIKR OLadIKAOTIKI NAEUPA...
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* [ va anodeigel To \+ X, n Prolog npoonaBei va
anodeicel To X

* \+ X enmTuyxavel €av o 0TOX0G X anoTUYXAVEL

* OL0Uo0 dyelg Eava:
- AnAWTIKA: \+ X=X
- AdkaoTikA: \+ X enTuyxAvel Qv TO X anoTuyxdavel, kat

anoTUYXAVEL €AV TO X ENITUYXAVEL, KAl dev TEpUATICEL €AV
TO X Ogv TEPUATICEL
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4 sibling (X, Y) :-
I'Iapa6£lvu0( parent (P, X),
parent (P, Y),
sibling (X, Y) :- \+ (X =Y).
\+ (X =Y),
parent (P, X), 72— sibli X Y
parent (P, Y). ?- sibling(X, Y).
X = kim
Y = k g
2- sibling(kim, kent) . ent
true X = kent
ue- Y = kim ;
T . .
?- sibling(kim, kim). o e
false. Y = jean ;
?- sibling (X, Y). X = jean
Y = g
False. margaret
false.
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‘Eva peyaAutepo rapadsiypa o€ Prolog
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Mia KAaoik} oTTaloKE@AAIA

Aopég dedopévwy NG Auong

* 'Evag dvBpwnog (man) tagdevel pali W €va Auko (wolf),
Hla Katoika (goat) kat €éva Adxavo (cabbage)

* O avBpwnog BEAeL va dlaoyioel €va NOTAWL and T OUTIKN
0x0n oTnV avaTtoAlKn

* 2TV apxkA 6x6n undpxel pa Bapka, n onoia Opwg
XWPAeL ToV AvOpwno Kat To NOAU €va AGANO AVTIKEILEVO

* O AUKOG Tpwel TNV KaToika €dv Bpebei poévog padi Tng

* H katoika Tpwel To Adxavo €av Bpebei pévn padi Tou

* Me noto tpdno pnopei o AvBpwnog va nepaceL oTnv
anévavTt 0x0n pe 6Aa ta undpxovta Tou;
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* Oa avanapaoTACOUKE TOUG OXNHUOTIOHOUG TOU
OUOTAMOTOG HE Uia AloTa nou deixvel Tnv 6xn otnv
onoia €ivatl To KABe TL e TNV €EAG OELPA:

man, wolf, goat, cabbage

* O apXIKOG OXNUATIONOG: [W, W, W, W]

* Edv yla napadelypa o avBpwnog pe To AUKO UouV OTn
BApKa, 0 VEOG OXNUOTIONOG €ival o [e, e, w,w] - OAAG
TOTE N KATOKa Ba @asgL To Adxavo,ondTte o napandvw
OXNHOTIONOG OV €ival ENTPENTOC WG EVOIAUETOG

* O emBupntdg TEAKOG OXNUOTIONOG: [e, e, e, e]
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Kivijoeig

O1 KIVAOEIG TPOTTOTTOIOUV TOV OXNHATIONO

* 2¢€ KABg Kivhon, o avBpwnog dlaoyiel TO NOTAWL UE TO
NoAU €va and Ta undapxovta Tou

* Oa avanapaoTAOOUE TIG TECOEPIG EMNTPENTEG KIVIOELG
HE TEooEpPa ATopa: wolf, goat, cabbage, nothing

* (Onou, nothing onpaivel 6TL 0 AvBpwnog dlacxiel To
NOTAUL LOVOG TOU HECQ OTN BAPKQA)
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* KdaBg Kivnon HETAMOPPWVEL EVA OXNUATIONS O €vav AANO
« 2Tnv Prolog, Ba npoypappaticoupe tn Auon pe Eva
Katnyopnua: move (Config, Move, NextConfigq)
- Config €ival évag oxnUaTiopog (n.x. [w,w,w,w])

- Move gival pua Kivnon (n.X. wolf)

- NextConfig €ival 0 OXNUATIONOG-ANOTEAECUA (OTO OUYKEKPILEVO
noapadelypa o [e,e,w,w])
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To karnyépnua move/3

Ac@aAgig oxnpaTiopoi

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

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

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

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

move ([X,Wolf,Goat,Cab], nothing, [Y,Wolf,Goat,Cab])
change (X, Y).
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» 'Evag oxnpatiopog eival ac@alig eav
- O AUKoG Kal | KaToika €ite QUAdooovTal atrd Tov AvepwTTo
N €ival o€ dIOPOPETIKEG OXOEG, Kal

- H katoika kat To Adxavo €ite puAdooovTal atrd Tov AvepwTro
f €ival o€ dIAQOPETIKEG OXOEG.

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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AUosig

* M Auon apxicel and Tov apXlkd oXNUATIONO Kal
dnuoupyel pa Aiota and KivAoELG Nou 0dnyouv OTo
OXNUOTIOUO [e, e, e, e], £TOL WOTE OAOL oL EVOLAPETOL
OXNUATIONOL Va gival ao@aAeig

solution([e,e,e,e], [1).
solution(Config, [Move|Moves]) :-
move (Config, Move, NextConfig),
safe (NextConfigqg),
solution (NextConfig, Moves).
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To katnyépnua length/2

?- length (L, N).
L =[]
N =20 ;
L=1[_]
N=1;
L=1[_, _]
N=2;
L=1[_, _,_1
N =3 ;
L = [_I _r 7 _]
N =4 ;
. Gmeipeg Auoeig . ..
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H Prolog Bpiokel Tn Auon

Kdatroia KaAd XapakTnpIioTIKA TnG Prolog

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

L
N

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

?-

2 nueiwon: xwpig tn xpron Tou length/2, n Prolog &€ Ba
E€BPLOKE KANOLO AUCT (HE TO CUYKEKPLILEVO NMPOYPAUUQ).
Oa pnepdeudTav YAaxvovTtag yia AUCELG TNG HOPYPNAG:

[goat,goat,goat,goat,goat..]
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* To npOypapud HOG anAWG KATEYPAWE TNV EKPWVNON TOU
NPORAAMATOG NPOG €NiAUCN

« Agev npoodlopicape KANoLo TPONo avalntnong TG AUong
Tou npoBAnuatog - n ida n Prolog €kave tnv avalntnon

* AuTOU ToU €idoug Ta NpofAAuaTa ival akplpwg Ta
NPORAAKATA Nou €ival KATAANAA Npog enilucn o€
Prolog

* [eploodtepa Napadeiypata o€ ENOUEVEG OIOAEEELG...
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