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Mepiexdueva

* AOVYIKOG NMPOYPAHUUATIOUOG

* 'Opol (terms)

« Xpnon evog cuotnuatog Prolog

« Kavovecg (rules)

* Ou10duo oyelc tTng Prolog

» Teleoteg (operators)

* Aioteg (lists)

« Apvnon wg anotuxia (negation as failure)

e 2¢& Ti €ival KaAn n Prolog;
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AOYIKOC TTPOYPAMNHATIONOG

* H xpAon tTng HaBnuaTikiC AOYIKAC OTOV NPOYPOALUATIONO

* H AoyIKN XpNOWOMNOLEITAL WG LA ayVvi ONAWTLIK YAwooa
yla TNV avanapaotaon Tou NPoBAAHATOC

 TO €pPYO TOU NPOYPOLHOATIOTH €lval va YPAPEL
NPOYPALMATO NOU Va gival «aAnBeic» avanapaoTACELG
TOU NMPOBAAHATOG OTN AOYIKN

 To ouotnua ekteAEONC ppovTIiZeL yla TNV €NiAUCN TOU
NPOLBANUATOG, HE anodOTIKO TPOMO

- anodeikTeg Bewpnpatwy (theorem provers)
- YEVVNTPLEG povTEAWY (Mmodel generators)
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Opol (Terms)

« KaBe t1otnVv Prolog kataokeuadletatl and 0poud:

- Ta npoypdaupata o€ Prolog
- Ta dedopéva nou xepidovtal Ta npoypappata os Prolog

* Tpelg KaTnyopies Opwv:
- MeTaBAnTEG
- 2TaBepEC: akEpatol (integers), npaypatikoi aplBuoi (reals), kat
atopa (atoms)
- 20vBeTol 6pot: Aioteg (lists) kat dopnpEva dedopéva (structures)
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Atopa (Atoms)

e 'Eva atopo €ival pa otabBepa nou anoteAsital ano

QAQAPIOUNTIKOUGC XOPAKTIPEG:
an, atom, has, many characters

« Eav 0 apxIKOG XxapakTApag dev gival Eva HIKPO YPAUHA N
UNAPXOUV «NEPIEPYOL» XAPAKTAPEG, TO ATOHO NPENEL VA
BploKeTAl HECA OE ANOCTPOYPOUG

"Kostis’, 40 momkapw’, '$*%(Q (&SH#*&S’

« KabBe atopo €xel pa Tiur (Toug XapaKTnpPeG Tou) Kal
glval 100 pOVOo HE GAAQ ATOUA MOU €XOUV AKPLBWG TOUG
(OlOUG XOPAKTAPEG WG TLUN

e 2KEPTEITE TA ATOMA KATL OV Strings o€ AAAEC YAWOOEG
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MeTaBANnTéEG

« MeTtaBAnTA €ivalt KABe TL nou apyilel anod €va Ke@aAaio
VPAOUUQ ) underscore, Kal akoAouBeital anod ypapuata,

aplBpoucg N underscores:
, X, Variable, Kostis, 123

e Ot petaBAnTEG €xouv OUO KATAOTAOELG:
- Mnopei va pnv €xouv akoua 0€Bei pe kanota T (unbound)
- Mnopei va €xouv kanota T, donAadn va givat depeveg (bound)

e 'Otav OpWG pa HeTaBANTA €ival 0€ KATAOTAGCHN «UE T,
N TN autn dev aAAadel
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2uvOeTol 6pol (Compound terms)

* Apyxilouv pe €va ATopo Kal akoAouBouvTal ano pa
akoAouBia Opwv nou dlaxwpilovtal HE KOUUATA KAl
nepLKAEiovTal anod napevoieoeLC:

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

couple (adam, eve)

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

* QL AioTeg gival Kal auTEG ouvBeTol OpoL aAAG onwc Ba
OoULE €XOUV EI0LKN OUVTAEN

¢ 2KEPTEITE TOUG OUVOETOUC OPOUC 0aV DOUEG DEDOUEVWV
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2UVTO¢n TWV OpWV

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

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

« 'OAa 1ta npoypapuata kat ta dedopeva tng Prolog
KATAaokeualovTal ano TETOIOUG OPOUG

« 2¢& Aiyo Ba doupe OTl, yla napadelypa, o ouvleTog 6p0G
"+'(1,2) ouvnOwg ypagpeTal wg 1+2

* AANG QUTA €ival anAd Qo cuvTopoypagia Tou idlou 0pou
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Evotroinon (Unification)

* Taipaopa npotunwy o€ 0poug tnG Prolog

* AUO0 Opol gvoriolouvTal €QV UNAPXEL KAMOLOG TPOMOG va
BpeBOUV TIIEG YVIA TIC HETABANTEG TOUG NMOU VA TOUG
KAVOUV akplBwg 1dloug

* [ napadelypa, oL 0pol couple (adam, eve) Kal
couple (Who,WithWhom) €vonolouvTal av n HETABANTI
Who napeL TNV TR adam Kal N LETABANTA WithWhom
NApEeL TNV TIUN eve

* (MeplocoOTeEPEG AENTOUEPELEG OTO EMOUEVO HABNUA...)
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H Bdon 6edopévwy TG Prolog

* H uhonoinon t™ng Prolog dlatnpei pla avanapaotacn Twyv
NPOYPAUUATWY MOU €XOUV POPTWOEL 0TO oUCTNHA

* O KWwOIKAGC OUMNEPLPEPETAL AV ML BAon OEQOUEVWV

« 'Eva npoypappa Prolog ivat anAwg €va guvoAo ano
dedOPEVA VIO AUTH TN Baon

 To anAouotepo ano ta dedOUEVA AUTHG TNG BAoNnG ival
EVA yeyovog (fact) . CUVTAKTIKA, EVA YEYOVOG Elval £vVAG
OPOG NMou akoAouBeital ano pa TeAEia
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MNapddelyya KATNYOPNMATOG ME YEYOVOTO

parent (kim, holly).

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

« 'Eva npoypappa Prolog pe €€1 yeyovoTta
« Opilel eva katnyopnua (predicate) parent/2

¢ ANOTEAOUPEVO ANO YEYOVOTA NOU €XOUV TNV «NPOPAVA»
gpuUnveia: o kim €ival yoviog TG 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 ?- elvalLn npotponr tng Prolog yla pa epwtnon

* O dlgppnveac gival OladPACTIKOG: DEXETAL MO EpWTNON,
npoonadel va TV anavtrnoel, TUNWVEL TV anavtnon tne,

Kal enavaAapBavel autr tn dladikaaoia
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To KaTtnyoépnua consult/1

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

true.

? -

« Katnyopnua ToUu CUCTAMATOG LE TO OMN0i0 POPTWVOULE
EVa NPOYPAUUa ano eva apxeio otn Baon tng Prolog

 To apxeio relations (N relations.pl) NnepAapBavel
TA YEYOVOTA TOU KATNYOPNUATOG parent/2

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

?- parent (margaret, kent).
true.

?- parent (fred, pebbles).
false.

?—

M epwtnon npokaAei Tnv Prolog va anodeicel KATL

 Handvtnon Twv anAwv EpwWTHOEWV €ival true I} false

(Kanoleg epwTNOELG, ONWG N EPWTNON OTO KATNYOpPNUa
consult/1, EKTEAOUVTAL LOVO YA TIG NAPEVEPYEIEC TOUQG)
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H teAsia

?- parent (margaret, kent)

true.

? -

e OLEPWTNOEIC UNOPOUV VA EKTEIVOVTAL OE NOANEC
YPQAUHEG

« EaQv ¢exaoete TN TEAEIO (TO XAPAKTRPA TEAOUG TNG
gpwTtnOoNng), o dleppnveag tng Prolog Ba oag ¢ntnoel
nePLOCOTEPN 10000 UE TO XAPAKTHPA |
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EpwTtROCEIg pE HeTABANTES

* Ol epwTNOELC HNOpPEL va eival onoloodnnote opog Prolog,
OUUNEPINOLBAVOUEVWY OPWV PE HETAPBANTEG

* O dleppnveacg tnG Prolog enotpepel weg andvtnon TIG
TILEG TWV PETABANTWYV VIO TIG OMNOIEC N EPWTNON HUNOPEL
va anavtnoel

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

?- parent (P, esther).
false.
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EueAigia oTIC EPWTAOEIG

e Ol HETAPBANTEC UNOPOUV PUOLKA VO BploKovTal O€
onoladnnoTte B€on KANoloG EpwTNONG:
parent (Parent, jean)
parent (esther, Child)
parent (Parent, Child)
parent (Person, Person)
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2uleucelg (Conjunctions)

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

? -

nou dlaxwpidovtal anod Koppata (and)

« O dleppunveacg NG Prolog npoonabei va TIC anodeicel

Mia ouleutn epwTACEWYV €ival pa akoAouBia anod 0poug

OAEC (XpNoonowvTag To idlo OUVOAO «DECIHATWVY YA

TIGC HETAPBANTEC TNG £PWTNONG)
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MoAAaTtTAég AUoEIg

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

?—

* Mnopel va unapxouv NePLOCOTEPOL Ao £vag TPONoL yia
va anavtnBel pa epwtnon

 Me To va NANKTPOAOYNOOUUE ; aVTi yld enter, HETA TNV
NPWTN andvtnon, NPOTPENOUKE TO cuoTnua Prolog va
Bpel Kal va HaG dWOEL NEPLOCOTEPEG 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 yiIa KOVOVEG

e 2TO NPONYOUUEVO NAPADELYUA XPNOIONOINOAUE HLa
LOKPOOKEAN £pWTNON YO TA OlOEYyyova TNG esther

e Oa NTav KOAUTEPO €AV UMOPOUCALE VO YPAWYOUHE KAT’
guBeiav Tnv epwTtnon:

greatgrandparent (esther, GGC)

* AANAG Og BEAOULE VO €10AYAYOULE EEXWPLOTA YEYOVOTO
QUTOU TOU KATNYOPNUATOG 0T BAcn Twv OEOOUEVWY
Ol0TL N OXEON greatgrandparent/2 NPOKUNTEL (KAl
NPENEL VA NPOKUMNTEL) and tnv dn oplopeEvn Pacikn
OX€on parent/2
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‘Eva TrTapadeiypa Kavova

KEPOAN
|

parent (GP, P), ovVOhKeg

* 'Evag kavovag kaBopidel nwg anodelkvUOUPE KATL: Yia va
anodEeiCouUpE TNV KEPAAN TOU KavOva NPENEL va anodeifoupe
TIG OUVONKEG TOU

[0 vaanodeicoupe greatgrandparent (GGP,GGC) , NPENEL
vVa BPOUPE TIHEG GP KAl P yia TIG OMNoIEC UNOPOUUE Va
anodcicoupe 0Tl parent (GGP,GP), UETA OTl parent (GP, P)

KOl TEAIKQ OTl parent (P, GGC)
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NMpoypapua HE XPAON TOU KAVOVA

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 npoypaupa anoteAeital and pa akoAouBia and
rpoTaocelc (clauses)
M npdtaon eival €ite €va yeyovog N €vag Kavovag
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NMapadeiypa

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

?—

e [ Tnv anavtnon tng Napanavw EpwTNoNG, EOCWTEPLKA

gcetalovtal dlaopol eVOLAUETOL OTOxO! (goals).
- O npwTtog (UN0)OTOXOG £ival N APXLKI EPWTNON

- O endpevog gival O, TL ArNOPEVEL NPOG ANOdEIEN KETA TNV ANOdEIEN
TOU NPWTOU (UNO)aTOXO0U PE XPNON KANolag npodtaocng Tou
NPOYPAUUATOG (0TN CUYKEKPILEVN NEPINTWOT, KE XPHON TOU
Kavova yla TO KatTnyopnua greatgrandparent/2)

- KoK., HEXPL VO U HEiVEL TINOTA NPOG anodEIEn
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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).

=1 ON B4 g 29 ) =

greatgrandparent (esther, GreatGrandChild)
il(Hmme7;Mn&ngGGPtoestherandGGCtoGreatGrandChild

parent (esther,GP) , parent(GP,P), parent (P,GreatGrandChild)
il(Hmme4;Mn&ngGPtomargaret
parent (margaret, P), parent (P, GreatGrandChild)

il(ﬂmmeZ;Mn&ngPtokim

parent (kim, GreatGrandChild)
il(HmmeI;Mn&ngGreatGrandChildtoholly
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Kavoveg ue xpnon aAAwWvV Kavovwy

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

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

 H idla oxeon pPe TNV NPonyoupEVn, OPLOUEVN OE OTPWOELG
* [Nlapatnprjote OTL KAl ol OUO KAVOVEG XPNOILOMNOoLlouV

HLETAPBANTEG LE OVOUQ P
* H epyeAeia kanowag petaBAnTrG €ivat HOVO 0 Kavovag

NOU TNV NMEPLEXEL
e OL10UO0 PETABANTEG HE OVOopa P €ival QVEEAPTNTEG
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AvVOOpPOUIKOI KOVOVEG

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

parent(Z, Y),

ancestor (X, 2).

« 'Evag X eival npoyovog Kanolou Y:

- EA&v o0 X €ival yoviog Tou ¥, )
- Ed&v undapxetl KANolog z T€ToloG WOTE 0 Z VA €ival 0 YovIOG ToU Y,
KaL 0 X va €ival npoyovog Tou Z

* H Prolog dokipadel Toug Kavoveg HE T OEPA NOU AUTOL
epavidovtal, onoTe €ival KAAO (KAl HAALOTA MOAAEG
(POPEC AVAYKAI0) TA YEYOVOTA KAl Ol L avadpPOULKOL

KAVOVEG va gpgavidovtal 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 ocuvragng Tng Prolog

* OAOKANpPN n ouvtagn tou nuprnva tng Prolog:

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

<fact> -:= <term> .

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

« Eav €€alpebei n duvatoTnTa OPIOMOU VEWV TEAEOTWYV ANO
TO XPNOTN, CUVTAKTIKA N Prolog €ivat noAU anAn yAwooa

* AUTO nTav OAo!
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H di1adikaoTikn oyn TnG Prolog

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

* 'Evag Kavovag A€l NG HNOPOUUE va AnodEIEOUUE KATL:

- [a va anodeicoupe greatgrandparent (GGP,GGC) , NpENEL va
BpoupuE TIHEG GP KAl P yla TIG OMNoOieG Hnopoupe va anodeiEoupe
OTl parent (GGP,GP), UETA OTl parent (GP, P) KAl TEAIKA OTL
parent (P,GGC)

« 'Eva npoypappa Prolog npoadiopidel dladlkaoieg
eUPEONC ANAVTAOEWV O EPWTNOELG
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H dnAwTikR 6yn Tng Prolog

« 'Evag kavovag eival pia Aoylkn dnAwon:
- ['1a OAeg TIG TIHEG TWV GGP, GP, P, KOl GGC, av LoXUEL OTL
parent (GGP,GP) KOl parent (GP,P) K4l parent (P,GGC),
TOTE €MiONG IOXUEL KOl greatgrandparent (GGP, GGC)
« Me GAAa AOYIQ, €EVOG KaVOVAG €1valL ANAWG LA pOpHOUAQ
- 0g A€eL nwg Ba yivel KATL aAAG anAwg opilel TIC NPOoUNOBECELC
KATW ano TIC Ornoieg pia npotaaon eivat aAnbng:
YGGP,GP,P,GGC . parent(GGP,GP) A parent(GP, P) A parent(P, GGC)
—> greatgrandparent (GGP, GGC )
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ANAWTIKEC YAWOOEG TTPOYPOAMMATIOHMOU

e KdaBg KOPUATL TOU NPOYPAUUATOC QVTIOTOLXEL O€ pla

anAn HaBnuaTiKi Evvola:

- [lpotdaoelg NG Prolog - o @OPUOUAEG TNG KATNYOPNUATIKAG
AoyKNG NnpwtnG TAENG (first-order predicate logic)

- Ot oplopoi cuvaptocwyv otnv ML - o€ paBnuaTikEC ouvapTAOELG
* TMOAANEGC POPEC O OPOC ONAWTIKEC (declarative) yAwooeg
rpoypauuatiouoU Xpnolonoleital yia va deigel Tnv
AvTIOIOOTOAN TWV YAWOOWY AUTWY OE OXEON HE TIG
[MPOOTAKTIKEG (Imperative) yAwooeg
¢ Qc ONAWTIKEGC YAWOOEG ouvnOBwG BewPOoUE TIG AOYIKEG
KAl TIG OUVOPTNOLAKEG
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[MAEOVEKTANATA TWV ONAWTIKWY YAWOOWV

e Ta NPOYyPAUUOTA OE NPOOTAKTIKEG YAWOOECG NOAAEGC
(POPEC E€XOUV NMPOBANHATA AOYW MAPEVEPYEIWV KAl
aAANAECAPTNOEWY

* Eneidn ot OnAWTIKEG YAWOOEG £XOUV OXETIKA ANAN Kal
«KaBapoTeEPN» ONUACIOAOYIA, ANOPEUYOVTAL KAMOLOU
€l00UC NPOYPAUMATIOTIKA AABN PE CUVENELA N AVANTUEN
KOl N OUVTAPNON NPOYPOLUATWY VA YIVETAL MO EUKOAQ

* O npoypappaTIONOG €ival avwTEPOU NNEOOU KAl Mo
QUTOMATOG: O NMPOYPOAUUATIOTHG anAWG NEPLYPAPEL TNV
npodlaypar) Tou NPOPANHATOC KAl KAMOLa KOUUATIO TNG

EKTEAEONG TOU NAPEXOVTAL And TO oUCTNUA UAonoinong
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H Prolog £xe&1 kal Ta OUO XOPAKTNPIOTIKA

« 'Exel ONAWTIKN onpactoAoyia
- 'Eva npoypappa Prolog €xet Eva AOYIKO NEPLEXOUEVO
« 'Exel 01adlKAOTIKI) onpactoAoyia

- 'Eva npoypapupa Prolog €xetl kat kaBapa dladlKaoTIKA
XAPOKTNPLOTIKA: TN OEIpA PE TNV onoia epgavidovTtal ol
KAVOVEG, TN OEIPA EHPAVIONG TWV UNOCTOXWV O’ Eva
Kavova, Katnyoprnuata pe napevepyeleg (n.x. 1/0), K.An.

e 'Opwg givat onUAvTIKO 0 NPOYPOAUMATIOTAC va gival
EVAUEPOG KAl VO NAIPVEL UNoYn Tou Kal TIG OUO OYEIG TNG
YAWOOAC KATA TOV NPOYPAUUATIONO
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TeAeoTéG TNG Prolog

* H Prolog £xel KGnoloug NPoKaBOPIOPEVOUC TEAEOTEG
(KL EMITPENEL TOV OPLOUO VEWV TEAEOTWYV AMNO TO XPNOTN)

* 'Evag TEAEOTNC €ival anAwg €va KATNYOpNUa yla 1o
onolo €ival duvaTr) N XPnon Kanolag €101KNG OUVTAKTIKAG
OUVTOMOYPO@IaG OTIC XPNOELG TOU
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To KaTnyopnua =/2

« O oTOX0C =(X,Y) entTtuyxavel av Kat Hovov av oL 0poL X
KOl 'Y pnopouv va gvornotndouv:

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

 Enedn to atopo '="' eival oplopHEVO WG OUADIKOG

TEAEOTNG, OUVIBWG YPAPOUE TO Napanavw wg:

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

?—
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Ap1OUNTIKOI TEAEOTEC

e Tadatopa "+', '="', "*' kal '/ "' €ival OPIOUEVA WG
TEAEOTEG, UE TN OUVNON NPOTEPAIOTNTA KAl
NPOCETALPIOTIKOTNTA

?- X = +(1,%(2,3)). H Prolog poc emtpénet va
X = 1+2%*3. YPNCLOTO|GOVLE GUVTOEN
TEAEGTOV GTNV €16000, Kol
?_ X - 1+2*3 . 4 I r
X = 142%3 XPMOWOTOLEL ATT) TN LOPQM
otV ££000 TV Op®V, ALY
> KOl GTIG OVO TTEPITTOGELS O

VTTOKELLEVOC OPOC EIvat O
+(1,*(2,3))
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Mn atroTipnuéVol OpPOI

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

?- 7 = 142*3.
false.

-

« MeTtd tTnVv evonoinon, o 0pog Napapevel + (1, * (2, 3))

« Me GANa AOYLa, 0 OpOG €ival pn ANOTIUNUEVOG

(Z€ enopevn dlAAetn Ba doupe OTL UNAPXEL TPONOG OTNV
Prolog va anoTiuooupe TETOIOUG OPOUG)

Elwcaywyn otn yAwooa Prolog
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AioTteg otnv Prolog

e 2 UVTOKTLIKQ €lval nepinou oav TI¢ Aloteg otnv ML

« To atopo [] avanaplota TNV Kevn AloTa

 To ouvapTnNOlOKO CUYPOAO '. ' /2 AVTIOTOLXEL OTOV
TeAeoTn : : TNG ML

"Ex@paocn otnv ML Opog otnv Prolog
[] []
1::10] - (1,11)
1::2::3::[] .(1,.(2,.(3,11)))
Agv IapYEL OvTicTOLYO. .(1,.(2,.(3.14),1[1))
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O1 avaTTapaocTaoEel§ TwV AlIoTwyv oTnVv Prolog

Alota Opog 6TOV 071010 OVTIGTOLYEL
[] []
[1] (1, 11)
[1,2,3] A(1,.(2,.(3,1[1)))
[1,2,3.14] .(1,.(2,.(3.14,11))

* H popen nou ocuvnBwG xpnolponolelTal €ival n aploTePN

« AMN\Q gival anAwg pa ouvtopoypagia TG HopPpng nou
gaivetal 0eCI OTOV NAPANAvVW Mivaka

* H Prolog Tunwvel TI¢ AioTeG pE Xprion TG HOPYPNG OTO
QpPLOTEPO HEPOC TOU NivVaKa
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MapadeiypaTta

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

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

X =1
Y = [2, 3].
”_
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AvatTapaoTACEIC AIOTWV HE OUpPd

Alota ‘Opog 6TOV 071010 OVTIOTOLYEL
[1]X] . (1,X)
[1,2]X] .(1,.(2,X)))
[1,2]|[3,4]] To oo pe [1,2,3,4]

* [1ToANEC POPEC TO TEAOG TNG AlOTAG €ival TO OUUBOAO |
aKoAouBoupuevo ano Tnv oupa TNG AioTtag

« Xpnolgonoleitat o€ NPoTuna: o 0poG [1,2|X] evonoleital
He KAOE AloTta nou apxidel pe 1, 2 KAl €XEL Evav 0p0 X WG

oupa
- [1,2|X] = [1,2,3,4,5].

X = [3, 4, 5].
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To Katnyopnua append/3

e To npokaBoplopeEvo Katnyopnua append (X, Y, Z)
ENITUYXAVEL AV KAl HOVO av n AloTa Z €ival TO anoTEAEoUA
TNG OUVEVWONG TNG AIOTAG Y OTO TEAOG TNG AioTaG X

(o append([1,2], [3/4]/ Z)
z = [1, 2, 3, 4].

?—
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Ox1 atrAwg Jia ocuvdaptTnon!

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

?—-

« To kKatnyopnua append HNOPEL VA XpNOLHonotnoel pe
KGBe 0po NG Prolog (pe aAAa Ady1a, pnopei va KAnBel Kat
HE HETABANTECG O€ KABE OpLoUQ)
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Ox1 atrAwg Jia ocuvdaptTnon!

?- 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 uAoTroinon Tou KatnyopnuaTog append/ 3

append([], L, L).
append ([H|L1l], L2, [H|L3]) :-
append (L1, L2, L3).
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AAAa KaTnyopnMaTa VIO AiICTEG

Katnyopnpo Ieprypapn
member (X, Y) Emttuyydvel edv n Alota Y €xel o puéhog tov 0po X.

Emtuyydvel edv n Alota Y mepiéyetl to X o¢ uEAOC, Kol
select(X,Y,2Z) 0 0po¢ Z gival o 1010¢ pe ™ AMota Y adrd yopic Eva
GTLYULOTLTTO TOV Opov X.

nthO (N, L, X) Emtuyyavel edv o N givat £vog un apvnTikog aKEPULOG,
L uo AMota, kot to X givol to N-06T0 6ToLyElo NG
AMotog L, apyiCovtag tnv apiBunon and to 0.

length (L, N) Emttuyydver edv o 0pog L eivon pwo Alota pe prkog N.
« 'OAa Ta napandvw €ival EVEAIKTA, 0av TO append/ 3

« Me GANa AOYIO OL EPWTHOEIC OTA KATNYOPNHUATA LUNOPOoOUV
Va NEPLEXOUV HETABANTEC O€ ONOLAdNNOTE OPIOUA TOUG
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Xpron TOU KATNYOPNMATOG select/3

?- select (2,

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

?- select (2, Y,

Y = [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], 2).

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

?_

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

Y =1 ;

X =1

Y = 2 ;

false.

?_
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To KATNYOPNHUA reverse/2

e reverse (X,Y) €ivalt aAnBEC eav 0 OPOC Y evonoleital
LE TNV avaoTpo®r TNG AlOTAG X

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

reverse([]1, [1]1).

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

« Agv glval evag anodoTIKOG TPONOG VA AVTIOTPEWOULE HLa
AloTa

* YNnAapxouv o anodoTIKOL TPONOL avTIOTPOPNG AlOTWV
(0nwcg akplBwg eidape Kat otnv ML)
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OT1av 0gv TTAVE OAO KOAQ...

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

Action (h for help) ? a

$ Execution Aborted
_

[0 1o (naive) reverse/2 TNG NPONYyoULEVNG OLAPAVELAC,
(NTNOOUE La QKOUO AUon Kal Bpebrnkaue o’ evav
ATEPLIOVO BPOXO0

 Mnopoupe va NnaUCOUPE TNV EKTEAEON NATWVTOG Ctrl-C,
KAl OTN OUVEXELD NATALE a Yyla TO OPIOTIKO OTAMATNHUA TNG

« To reverse/2 dcv €ival TOOO EVEANIKTO 000 TO append/3
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AVOOTPEYIMO KAl M OVAOTPEWPIMNO KATNYOPHMATO

e 2’ €vav 10eaTO KOOUO, TA KATNYOopPAHATA ival OAa TOOO
EUEAIKTO OO0 TO append/3

* Eival no dnAwTIKA Kal e AlyOTEPOUC NEPLOPIOUOUC OTN
Xpnon Toug

* AAAG NOAANEC POPEC N EVENIKTEG UAOMOLNOELG Elval
NPOTIHOTEPEG, YO AOYyoug anodoong n/kat anAoTtnTag

e 'Eva napadelypa Tou TL ONUAIVEL N napanavw epacn Hag
OEIXVEL TO EVOWUATWHEVO KATNYOPNUA sort/2
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To KaTtnyopnua sort/2

?- 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 avaoTpEYINO KaTNyopnua sort/2 Ba enpene va
LUMOPEL VO «AVTI-TAIVOUNOE LA ON TAEIVOUNUEVN
AoTa — pe aAAa Aoyla Ba enpene va EMOTPEPEL OAEG TIC
avadlaTAEEIG TWV OTOLXEIWV TNG — MOV €ival EKBETIKO

e OENOUUE KATL OOV TO NAPANAVW VA VAL EVOWHOATWHEVO
O€ €va BACIKO KATNYOpNUa TNG YAWOOOG;
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Avwvuueg HETABANTEG

H petaBAnTn _ eival pia HeTaBAnTn Xwpic ovoua
« KdaBe eppavion tng €ivatl avecaptnTn anod OAEG TIG
UNOAOLNEG

« Evonoleital pe KABe 0po
* Me GAAa AOY10, CUUNEPLPEPETAL OAV TIG HETABANTEG
™G ML
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To KATNYyopnua 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 = b.

?_
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NMpoooxn oTIC TTPOEIOOTTOINCEIG!

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

Warning: Singleton wvariables [L1,LI]

 Mnv ayvoeite Ta NpoedonoINTIKA HNVUPATa OTL
HETAPBANTEG epaviovTal pHovo Hia gopa

* 'Onwg katotnv ML, gival KOKO OTUA NPoypaUATIONOU VA
OVOMACOUE PETAPBANTEG NMOU OEV XPNOLUOMNOLOULE - EIOIKA
enewdr) €ivat To povo pnvupa nou o compiler 6a ByaAet
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To katnyopnua \+/1

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

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

?—

e 2€ AanAEC EQAPHOYEG, OUVINOWG AEITOUPYEL OAV TOV
TEAEOTN AOYIKNG APVNONG

* AAAG €XEL KAL pLa ONUAVTIKI OLadIKAOTIKI NAEUPA...

Elwcaywyn otn yAwooa Prolog

57



Apvnon wg atmrotuyia (negation as failure)

« [avaanodeicel to \+ X, n Prolog npoonaBei va
anodeigel To X

* \+ X ENITUYXAVEL €AV O OTOXOG X AMNOTUYXAVEL

* Ou1duUo oyelg cava:
- ANAWTIKA: \+ X=X
- Al0OIKOOTIKN: \+ X EMNITUYXAVEL €AV TO X ANOTUYXAVEL, KOl

QANOTUYXAVEL €AV TO X ENTUYXAVEL, KAl dev TeppaTIlel EQV
TO X 0ev TeppaTilel

Elwcaywyn otn yAwooa Prolog 58



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).

?—

K X KX KX KX
I

fal

sibling (X, Y).

kim
kent ;

kent
kim ;

= margaret

jean ;

jean
margaret ;

Se.
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‘Eva peyaAutepo Trapadsiyya o€ Prolog
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Mia KAaOIK) oTTalOKEPAAIQ

« 'Evacg avBpwnog (man) tagtdevel padi W' eva Auko (wolf),
Lo KaToika (goat) kat eva Aaxavo (cabbage)

« O avBpwnog BEAeL va dlaoxioel eva NoTapL and tn OUTIKN
Ox0On oTnNVv avaTtoAlKn

e 2TNV ApPXIKN 0XOn unapxet pia Bapka, n onoia OUWG

XWwPAEL TOV AvOpwno Kal TO NOAU £va AAAO QVTIKEIMEVO
* O AUKOG Tpwel TNV Katoika eav Bpebei povog padli Tng
* H katoika Tpwel To Adxavo €av Bpebel povn padi Tou

« Meg noto Tpono pnopei 0 AvOpwnog va nepAacel otnv
anevavTL 0X6n pe OAa Ta undpxovTa Tou;
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Aouég OedONEVWYV TNGS AUONG

e Oa avanapacTrOOULE TOUG OXNUATIONOUG TOU
OUOTAMATOG HE Ha AioTa rnou deixvel Tnv 6xXn otnv
onoia €ivatl To KABe TL LUe TNV €ENG OELPA:

man, wolf, goat, cabbage

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

« Eav yla napadelypa o avBpwnog e To AUKO HNouV OTn
BAapka, 0 VEOG OXNUATIOUOG €ival O [e,e,w,w] - dAAQ
TOTE N KATOKA Ba AL To Adxavo,ondTe 0 Napanavw
OXNUATIONOG OEV £ival ENTPENTOC WG EVOLAUETOG

* O emBuunTog TEAIKOC OXNUOTIOUNOG: [e, e, e, e]
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Kivioeig

« 2€ KABg Kivnon, o avBpwnog dlaoyidel To NOTAUL LE TO
NOAU €va ano Ta undpxovta Tou

 Oa avanapaoTOOULE TIC TECOEPIC ENTPENTEG KIVAOEIG
LE TEOOEPQ ATOoMa: wolf, goat, cabbage, nothing

* (Onou, nothing onuaivel 0TL 0 AvBpwnog dlaayidel TO
NOTAML LOVOG TOU HECO OTN BAPKQ)
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O1 KIVAO €IS TPOTTOTTOIOUV TOV OXNHATIONO

« KdaBg Kivnon HETAHOPPWVEL EVA OXNUATIONO O’ €Evav GAAO

« 2Tnv Prolog, 6a npoypaupaticoupe tn AUon HE €va
KATNyopnua: move (Config, Move, NextConfig)
- Config €ival £vag oXNUATIOMOG (N.X. [w,w,w,w])
- Move gival pa Kivnon (n.X. wolf)

- NextConfig €ival 0 OXNUATIONOG-QNOTEAECUA (OTO CUYKEKPLILEVO
NapAdElyHa O [e,e,w,wW])
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To KaTNnyopnua move/2

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,C], nothing, [Y,Wolf,Goat,C]) :-
change (X, Y).
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AC@OAEIC OXNMATIOUOI

* 'Evacg oxnNUATIONOG €lval ao@aAng eav
- O AUKOG KOl ] KOTOIKA €iTe QUAACOOVTAI ATTO TOV AvOPWTTO
N eival o€ dlIaPOPETIKEC OXOEC, Kal

- H katoika kat To Aaxavo €ite QuAdooovTal atTd Tov AvOpwTTo
N €ival o€ DIAPOPETIKEC OXBEC.

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

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

 Mia Auon apxidel ano Tov apXLlKO OXNUATIONO Kal
ONUIOUPYEL pa AloTa anod KIVAOELG NMou odnyouv oTo
OXNUOTIOUO [e,e,e,e], £ETOLWOTE OAOL Ol EVOLAUETOL

OXNUATIOUOL VA VAL AOPAAEIG

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

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

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

. amepeg Mol . . .
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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 tTn xprion Tou length/2, n Prolog o€ Ba
EBPLOKE KANola AUON (LE TO OUYKEKPLUEVO MPOYPAULA).
@a pnePdeUOTAV YAXVOVTAG YO AUCELC TG HOPPNG:

[goat,goat,goat,goat,goat..]
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Katroia KaAd xapaktnpioTIKa TnG Prolog

 To NPOYyPAUUA HaG anAWG KATEYPAWE TNV EKPWVNON TOU
NPOPBANUATOC NPOG €niAuon

« Agev npoodloploape KAnolo tpono avalntnong tng Auong
Tou npoPAnuatog - n ida n Prolog ekave tnv avadlrntnon

e AuUTOU TOU £€id0oucg Ta npoBARpaTa gival akppwe Ta
NPORBAAUATA NOU £ival KATAAANAQ Npog niAuaon o€
Prolog

[TeploocoTEPA NAPADEIYUATA OE ENOUEVEC DIAAEEELG...
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