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MNepiexopeva

« Evonoinon

« Movtela ektEAeong Tng Prolog

- To OladIKAOTIKO HOVTEAO
- To povteAo uhonoinong
- To apnpnUEVO POVTEAO

« [leplooodtepn Prolog

- Katnyopnpata €l00d0u Kal EE000U
- Katnyopnuata diaxeipiong tng Baong tng Prolog
- AplOunTikoi unoAoylopoi Kal ouykpioelg otnv Prolog

* [lapadeiypata npoypappatiopou o€ Prolog

« AnoxalpeTtiopog otnv Prolog
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AvTiIKataoTaoeig (Substitutions)

M avrikataoraon €ival pla ouvapTnon NOU anelkovilel
HETABANTEG O€ OPOUC:
c={X—>a, Y>> f(a,b)}

- H napandvw avTikatdoTtaon c avTIoTOoLXEL TN HETABANTH X OTO a
KattTn ¥ oto £ (a,b)

* To anoTtéAeopa TNG EQAPUOYNC MIOC AVTIKOTAOTOONG O€

Evav 0po ONUIOUPVYEL Eva OTIyUIOTUMNO TOU OPOU

- N napadelypa, o(g (X,Y))=g(a,f(a,b))
- Oo6pocg(a,f(a,b)) civalt oTiyloTUNO TOU g (X, Y)
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EvoTroinon

 AUo0 6pot TnG Prolog ¢, Kal &, evorioiouvTal €Qv UNAPXEL
KAMola avTIKAataoTtaon ¢ (0 £voriomnTr)¢ TOUG) NOU KAVEL
TOUG OUO 0pouG akpBWG Toug idloug: o(f,) = o(f,)
- Ou6pot a kat b dev evonolouvTal

- Ouopol £ (X,b) kat £ (a,Y) evonowouvtal: €vag evonowntig
givato {X - a, Y — b}

- Ouopol £ (X,b) katg(Y,b) dev evonowouvtal

- Olopota(X,X,b) kata(b,Y,Y) evonololuvrtal €vag
gvonointAg sivato {X — b, Y — b}

- Odpota(X,X,b) kata(c,Y,Y) dev evonolouvtal

- Owopota (X, £f) kara (Y, £) evonolouvtat évag evonointng
givato {X —> 42,Y — 42}
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MoAAaT1TAOi EVvOTTOINTEG

* parent (X,Y) Kal parent (fred, 2):
- Evag evonointng eivato o, = {X - fred, Y — Z}
- AMN\OG €vag gival 0 6,={X - fred, Y - mary, Z - maryy}
- AMN\OG €vag gival 0 6;={X - fred, Y - foo (42), Z —» foo (42)}
* H Prolog eniA€yel evonointEg 6nwg o G, oL onoiot
KaBopiouv akpIBwG TIC AVTIKATACTACELG NOU £ival
QVAYKQAIEC YIa TNV evonoinon Twv dUo Opwv
« Me aA\a AOv1a, n Prolog entA€yet Tov Mo yeviko
evornolntn Twv duo opwv (MGU — Most General Unifier)
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O o yevikog evotrointig (MIrE)

* O 06pog t, gival 77110 yevikog anod Tov 0po t, eav o t, eival
OTLYHIOTUNO TOU t, dAAG O t, OEV €ival OTIYMIOTUNO TOU t,

- [lapadelypa: o 0poG parent (fred,Y) €ival nio YEVIKOG anod Tov
O0po parent (fred,mary)

« 'Evag evonointng o, 0uo opwv t, KAl t, elval o 770 yeVIKOG
EVOorolNTrG €av OV UNAPXEL AANOG EVONOINTNG G, TETOLOG
WOTE 0 OPOG o,(t,) va elval Mo YEVIKOG anod tov 0po o, (t,)

* Mnopei va anodelxOei OTL 0 NIO YEVIKOG EVOMNOINTAG £lval
HOVadIKOG (aVv ayVOrOOUHE TA OVOUATO TWV HETABANTWV)
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H Prolog xpnoiyoTroigi evotroinon yia Ta Tavta

« [l€paocpa NAPAPETPWV
- reverse([1,2,3],X)

o AEOIo pETABANTWYV
- X =0

« Kataokeur) 0£d0opEVWV
- X = . (1/ [2/3])

* EmAoyn dedopevwv
B [1/2/3] = '(XIY)
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‘EAeyxocg epoaviong (Occurs check)

« M petaBANTA X KAl €vag O0POG ¢ EVOMNOLIOUVTAL PE TNV
avTikataotaon {X — t}:

- X Kalb gvonotlouvtat: o INMNE gival {X — b}
- XkKat £ (a,g(b)) evonowouvtat: o [MNMNE eivat{X —» £(a,g (b))}
- XkKal £ (a,Y) evonolouvtat o [MMNE sivat {XxX —»> £(a,Y)}

o EKTOC gav n uerafAntn X nepiAauBaveral otov 0o t:

- OLopolxX Kalt £(a,g (X)) O0cv evonolouvTal: N AvVTIKATAOTOON
{X > £(a,g (X))} dev gival evonoinTtng

« Me aAAa Adyla, TouAaxloTov otn Bewpia, N evonoinon
npeneL va givat KaAa BepeAiwpevn (well-founded)

MeplioodTepn Prolog 8



Evotroinon Xwpic EAeEyX0 EH@AVIONG

« H default evonoinon t™ng Prolog dev neplAapBavel EAeyxo
EUPAVIONG

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

?- append([], X, [alX]).
X = [a]X].

?—

« AMAG 10 ISO Prolog standard neplhappavel eva
Katnyopnua pe ovopd unify with occurs check/2
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MovTéAa EKTEAEONC TNG Prolog

MepioodTepPn Prolog
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To J1a0IKOOTIKO HOVTEAO EKTEAEONG TNG Prolog

« Kdabe katnyopnua sivat pia dladikaoia yia tnv anodelgn
OTOXWV

- P ‘- qgq, r.
e [la TNV anodelgn Tou 0TOXO0U p, MNPWTA EVOMNOINOE TO OTOXO
HE TNV KEPOAAN TOU KaVOVA p, LETA ANOJEIEE TO q, KAL LETA
anoodElge 1O

- S.
* [la TNV anNOdEILN TOU OTOXOU s, EVOMNOINOE TO OTOXO HUE TO s

« H kaBe npoéTtaon (yeyovog 1 Kavovag) anoTeAEL Eva
OLAPOPETIKO TPONO anddEIENG TOU OTOXOU

 H anddeikn pnopei va nepAapBAavel KANOEIG o€ AN
KATNYOPNUATA-OladIKACIEG
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Mapadeiypara

P -9, r
q :- s.

r :- s.
S.

P - P

Meploocdtepn Prolog

boolean p()
boolean q()
boolean r ()
boolean s ()

boolean p()

{return g() && r():;}

{return s () ;}
{return s () ;}
{return true;}

{return p() ;}
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OmoBodpounon (Backtracking)

* M nepinAokn: onoBodpopnon

* H Prolog kpatdel pa Aiota pe 6Aoug Toug duvaTtoug
TPOMOUG LE TOUG OMoiouG UMOPEL va Lkavonolnoel
KAMoloG 0TOXOG KAl TOUG OOKIUAZEL HE TN OEIPA HEXPL VO
LKAVOMOLNOEL NANPWG TO OTOXO N HEXPL VO EEAVTANCEL
OAEC TIC OUVATOTNTEG LKAVONOINoNGg Tou

 'EOTW 0 OTOXOG p OTO NAPAKATW NPOYPAUUA: O OTOXO0G
LKAVOMOLEITAL AAAG HOVO HE XPron ontoBodpopnong

1 p :- q, r.
2 q :- s.
3 q.

4 r.

5 s :(-0=1
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AVTIKATAOTOOT

* AAAN La MEPLTAOKN: QVTIKATAOTAON HETABANTWYV

« M KpUpHEVN PON rl?\r]pocpopiaq H o,wnKocrdfswcn (o 7[[)0](137[‘[81
amd TNV amOOEIEN TOV OPOV

Gz(Gl(r (Y)))

H cvvOeon tov aviikotaoTacemV
| EMOTPEPETOL OTOV KOAODVTO

H avtikotdotaon o, = MGU(p (£ (Y) ) ,t)
eQapuoleTal 6 OAEC TIC uebemdueveg
cuvONKeC TPOC IKavoToinon e TPOTAoNG

K]

e /| 0 6pog mov amodeixdNKe sivan 0
............................................................................................ c5(0,(04(1)))
......................................................... > P(£(Y)) " 1= q(Y) T (Y) ..
Oapycds | e e
| 0POG TPOG T , ,
omo3e1En t To 1010 cvpuPaiverl Kt pe v

QVTIKOTAGTOON G, 1) OTToia

TPOKVTTEL IO TNV OL0OTKOGI!
anodeng Tov 6tooL G,(q (Y) )
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To povtéAo uAotroinong: EmriAuon (Resolution)

* To Baoko BApa cupnepacuou

« Kdabe kavovac avanaploTatal PE pa Alota and 0poug
(KQBe yeyovog avanaploTtatal ano AoTa EVOG OTOLXEIOU)

« Kdabe BApa eniAuong xpnotponolel pia and auTeG TIG
AOTEG, Hla @opa, YIa va ENTUXEL Kanowa npoodo oTnv
anodelEn oG Alotag and 6poug Nou €ival oToXolL NPoG
anodEIEN YO TNV anavtnon Kanowag epwtnong

function resolution(clause, goals):

let sub = the MGU of head(clause) and head(goals)
return sub(body(clause) concatenated with tail(goals))
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MNapdadeiypa eTiAUONG

['a v Topoakdtm AeTa Op®V TPOC ATOOEIEN:

[p(X),s(X)]
KOl TOV KOvOvaL.

P(£(Y)) :- q(Y), r(Y).
O IITE &ivanr o {x — £(¥) }, ko 6710 €mdUEVO Prino TPOKVTTEL N
AMoTO amTOTEAOVUEVT OTTO TOVG OPOVC:

resolution([p(£(Y)) ,q(Y),r(¥)], [P(X),s(X)])

= [q(Y) ,r(Y),s(£(Y))]

function resolution(clause, goals):

let sub = the MGU of head(clause) and head(goals)
return sub(body(clause) concatenated with tail(goals))
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‘Evag digpunvéag tng Prolog

function solve(goals)
If goals is empty then succeed()
else for each clause ¢ in the program, in order
If head(c) does not unify with head(goals) then do nothing
else solve(resolution(c, goals))
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NMapadsiypa

Mo, pepikn enidvon tov p (X) :

1. p(£(Y)) :- solve ([p(X)])
q(Y),r(Y). 1. solve([q(Y),r(Y)])
2. q(g(2)).
3. q(h(2)). 2. nothing
4. r(h(a)). 3. nothing
4 . nothing

 H ouvaptnon solwve OOKIUALEL TIC TEOOEPIC NPOTACELG
TN A HETA TV GAAN
- H npwtn npdétaon taplalel, KatL n ouvaptnon solve KOAEL TOV
E£AUTO TNG AVADPOUIKA LE TO ANMOTEAEOHA TNG dLAAUONG

- Ol AGAAEG TPEIG NPOTACELG OeV TALPLACOUV: Ol KEPAAEC TOUG OEV
gvonolouvTal JE ToV OPO0 TNG AioTag
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MNapadeiypaTog CuvEXEIT

Mo pepikn enidvon tov p (X) , emeKTOUEVT:

1. p(£(Y)) :- solve ([p(X)])
q(Y),r(Y). 1. solve([g(Y),r(Y)])
2. q(g(2)). 1. nothing
3. q(h(2)). 2. solve([r(g(Z))])
4. r(h(a)).
3. solve([r(h(Z))])
4 . nothing
2 . nothing
3. nothing
4 . nothing

Meploadtepn Prolog 19



To TTapadeiypa OAOKANPWHEVO

1. p(£(Y)) :-
q(Y) ,r(Y).

. q(g(2)) .

. q(h(2)).

. r(h(a)).

= WIN

Meploocdtepn Prolog

H oAwkn emilvon g epotonc p (X) :

solve ([p(X)])
1. solve([g(Y),r(¥Y)])

1. nothing
2. solve([r(g(Z2))])
1. nothing
2 . nothing
3. nothing
4 . nothing
3. solve([r(h(Z))])
1. nothing
2 . nothing
3. nothing
4. solve([]) —success!
4 . nothing
2 . nothing
3. nothing
4 . nothing
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2UAAOYH TWV AVTIKOTAOTAOEWV

function resolution(clause, goals, query):
let sub = the MGU of head(clause) and head(goals)
return (sub(tail(clause) concatenated with tail(goals)), sub(query))

function solve(goals, query)
If goals is empty then succeed(query)
else for each clause ¢ in the program, in order
If head(c) does not unify with head(goals) then do nothing
else solve(resolution(c, goals, query))

« TpononolinpEvn ouvaptTnon nou dEXETAL WG OPLOUa TNV
QPXIKN £PWTNON KAl EPAPHOLEL OAEC TIC AVTIKATAOTACELG
navw TG

e 2TO TEAOG TNG €NiAUONG, TO ANOJELXOEV OTIYUIOTUNO
NEPVIETAL WG OPLOUA OTN OUVAPTNON succeed
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= W

H oAwkn emilvon g epotonc p (X) :

. p(E(Y)) :- solve ([p(X)],p(X))
q(Y) ,r(Y). 1. solve([q(Y),r(¥Y)],p(£(Y)))
. q(g(2)). 1. nothing
. q(h(2)). 2. solve([r(g(Zz))],p(£(g(2))))
. r(h(a)). 1. nothing
2 . nothing
3. nothing
4 . nothing
3. solve([r(h(Z))],p(£(h(Z))))
1. nothing
2 . nothing
3. nothing
4. solve([],p(f(h(a))))
4 . nothing
2 . nothing
3. nothing
4 . nothing
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Aigpunveic Tng Prolog

* O dlEpUNVEQG NMOU HOALG €idape ival AEITOUPYLIKOG OANG
OEV Xpnolyonoleital ano TG uhonooelg tng Prolog

* 'OAec ot uhonotnoelg tng Prolog npenel pev va
AEITOUPYOOUV HE TOV TPOMNO NOU HOAIC NEPLYPAYALIE
aAAQ OUVNBWG XPNOLUONOLOUV EVTEAWG OIOPOPETIKEG
TEXVIKEG uhonoinongG: HeTa@PAlouV ToV KWOLKA O€

YAWOOa KANowag a@nenUeEVNG UNXavng
* H nio ouvnBlopEvn TETO pNXavn €ivatl n ApnpnUevn
Mnxavn tou Warren (Warren Abstract Machine)
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To apnpnuévo HovTéAo: AEvdpa aTTOdEIGNG

e OENOUUE VA avaNapaoTACOUUE HE KAMNOLO TPOMO TN oslpa
TWV AEITOUPYIWV TNG EKTEAEONG, OUWC XWPIC va
neplopidetal N TEXVIKI TNG uAonoinong

* Ta devdpa anddelEnG anoteAouv Evav TETOLO POPUAAIOUO:

- H pila €ival n apxlkn epwtnon
- OLKOpBoL Tou BEVOPOU ival AioTEC and 0poug NPOG anodeLLn, Kal
KABE KOUPOG €xeL €va naldi yia KABe npoTacn Tou NPOYPAUUATOC
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NMapdadeiyua

solve [p (X) ]

solve [q ( nothing nothing nothing

nothing solve [r (g (2))] solve [t (h(Z))] nothing

ZIs/

nothing nothing nothing nothing

nothing nothing nothing solve []
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ATtTAoTroinoN TWV OEVOPWYV ATTODEIENG

* Ta nadla Kabe KOUBOU aAvTIOTOLXOUV OTIC MPOTACELC TOU
NPOYPAUUATOG

« Kal n ogpa toug eivat idla pe Tn ospd EPPAVIONG TOUG
OTO NPOYPALHO

 Mnopoupe va anAonotjocoupe To dOEVOPO LE TO va
anaAsiyoupe 0Aoug Toug nothing KOpUpoug

« OLKOpBOL auToi avTIoTOoLXOUV O€ NPOTACELC Ol OMnoieg dev
EVOrOLOUVTAL PE TO NPWTO OTOLXEIO TNG AlOTAG TOU
KOUBOU natEpa
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MNapddsiypa atrAotroinpévou OEVOPOU aTTOOEIENGS

solve [p (X) ]

\

solve [g(Y) ,r(Y)]

solve [r (g (Z2) )] solve [r (h(Z))]

solve []
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2nuaoioAoyia Tng Prolog

* A0BEVTOC EVOG NPOYPAMUATOC KAl LIAG EPWTNONG, EVa
ouotnua Prolog npenet va AEITOupynoeEl e TPOMO Nou
KaBopiletal ano pa npwTa Kata Babog, aplotepd NPog
Ta Oe€la dlaoxlon (depth-first, left-to-right traversal) Tou
dEVOPOU anodEIENG

« 'Evag TpOnog uAonoinong €ival HECW KANoLlou dlEppnvea
ONwg auTtog opileTal anod Tn ouvapTnon solve

« 2TNV NPAEN ouvnlwg Xpnotlonolouvtal AAAoL, no
anodOoTLIKOL, TPONOoL uAonoinong
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Kartnyopnuarta ei0600u Kal eE600u

* H €ioo0d0¢G Kal N €£€000G OpwV YIVETAL OXETIKA anAd

?- write('Hello world').
Hello world

true.

?- read(X).

| : hello(world).
X = hello(world).

?—

« Onoloodnnote 6pocg NG Prolog pnopei va dloBacTei

* YNnapxel eniong To Katnyopnua nl/0 To onoio gival

LlOOOUVALO HE TNV KANON write('\n"')
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To Katnyoépnua assert/1

* [lpooBeTEL Eva YEYOVOG N €vav KOVOVA OTNV ECWTEPIKI
Baon dedopevwy NG Prolog (oTto TEAOG TNG BAoNG)

?- dynamic parent/2.
true.

?- parent(X,Y).
false.

?- assert (parent (joe,mary)).
true.

?- parent(X,Y).
X = joe
Y = mary.

? -
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To KaTnyopnua retract/1

* ANOpAKPUVEL TNV NPWTN NPoTaon (Kavova r yeyovog) nou
EVOMNOLEITAL UE TO OPLOPA TOU ano TN Paon Twv dOedOUEVWV

?- parent (joe,mary) .
true.

?- retract (parent(joe,mary)).
true.

?- parent (joe,mary).
false.

* YNapxel eniong Kal To Katnyopnua retractall/1 10
Onoio ANOMAKPUVEL OAEG TIC NPOTACELC NOU £vonolouvTal
LLE TO OPIOUA TOU
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Ta karnyopnMaTa 1listing/0 Kol listing/1

« Tunwvouv Tnv eowTtepPIKn Baon dedopevwy TnNG Prolog:
- OAn(1isting/0)n
- HMOVO KQAMOLlO OUYKEKPLIUEVO KATNyopnua (listing/1)

?- dynamic parent/2.
true.

?- assert (parent (joe,mary)).
true.

?- listing(parent/2).
:- dynamic parent/2.

parent (joe, mary).

true.
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Mn aTtroTipgnuévol 6pol

* Ol TeAeoTEC TNG Prolog enttpENOUV MO CUUNMUKVWHEVN
VyPa®Pr Twv 0pwv, aAAG oL OpOoL OEV ANOTILWVTAL

* 'OAecC oL NOPAKATW YPAPES €lval 0 idlog 6pog Prolog:

1+ *(2,3)
+(1,2*%3)
(1+(2*3))
142%3

* O napanavw 0pog OV EVOMNOLEITAL PE TOV 0PO 7
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ATTOTIiMNON APIBUNTIKWY EKPPATEWYV

?- X is 1 + 2 * 3.

« To npokaBoplopEvo KaTtnyopnua is/2 Hnopei va
XpnoonotnBel ya tnv anoTipnon evog 0pouU Mnou gival
L aplOUNTIKA EK@PAON

 is(X,Y) anoTa Tov OpOo Y KAl EVONOLEL TOV OPO X HE TO
QNOTEAEOUA TNG ANOTIMNONG

¢ 2UVNOWG xpnotponoleital wg duadlkOG TEAEDTIG
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H atrotipnon mTpouTroBETEl TIMEG. ..

?-Y=X+2, X=1.
Y 1+2
X =1.

?-X=1, ¥ is X + 2.
X =1
Y = 3.

?- Y is X + 2, X = 1.
ERROR: is/2: Arguments are not sufficiently instantiated
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ApPIOUNTIKES EKPPAOTEIG KOI CUVAPTAOCEIG

e 2€EVAV OPO X is Y, 0L UNO-0pOL TOU Y NPENEL va €ival
QplOUOL N arnoTIUWUEVES OUVAPTNOEIG

* Ol OouvapTAOEIG AUTEG NEPIAAUBAVOUV TOUG
NPOKABOPIOUEVOUG APLOUNTIKOUG TEAEOTEG +, —, * Kal /

* 'Onwg Kat NpoKaBOPIOUEVEG APLBUNTIKEG OUVAPTNOELG,
Nn.X. abs (X), sqgqrt (X), floor (X), ..
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MPpayMATIKES KOl AKEPAIES TIMES

?- Xis 1 / 2.
X = 0.5.

?- X is 4.0 / 2.0.
X =2.0.

?- X is 5 // 2.
X = 2.

?- X is 4.0 / 2.
X =2.0.

-

Meploocdtepn Prolog

AUo aplBunTiKoi Tunot:
QKEPALOL KAl NPAYUATLKOL.

OL NEPLOOOTEPEC APLOUNTIKOL
TEAEOTECG KAL OUVAPTHOELG
elval UNEPPYOPTWHEVOL VIO
OAOUG TOUG OUVOUAOHOUG
OPLOUATWV.

H Prolog £€xet duvaplkoug
TUMOUG - oL Tunol
XPNOILONOLoUVTAL KOTA TO
XPOVO EKTEAEONG YO TNV
eniAuon TG unePEPOPTWONG.

[TapatnpeioTe OUWG OTL O
OTOXOG 2 = 2.0 anoTuyXAavel.
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ApIOUNTIKESC CUYKPIOEIC

* TeAeOTEC APIBUNTIKAG OUYKPLONG:

¢ 2€ [ aplOunTiki ouykplon, n Prolog anotipda kat ta duo
OPIOMATA TOU TEAEOTN KAl OUYKPIVEL TIG TIUEG MOU
NPOKUMTOUV

e Apa Kal Ta OUO OpIioUATA NPENEL VA €XOUV TILEC VIO OAEC
TIG HETABANTEG TOUG

MeplioodTepn Prolog 38



ApIOUNTIKESC CUYKPIOEIC

?- 142 < 1*2.
false.

-1 < 2.0.
true.

?- 142 >= 1+43.
false.

?- X is 1-3, ¥ is 0-2.0, X

X = -2
Y = -2.0.
?_

Y.

Meploocdtepn Prolog
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2UYKpioeIg 100TnTaG oTNV Prolog

« MExXpLOTIYUNG EXOULE XPNOLUOMNOLINOEL TPEIG
OLAPOPETIKOUC TEAEOTEC OUYKPLONG LOOTNTAG:
X is Y anoTd Tov OPo Y KOl EVONOLEL TO ANOTEAEOUA UE TO X
n.X. 3 is 1+2 emruyxavel, aAAd 1+2 is 3 anoTtuyxAavel

X = Y €vOnolel TOUG OpouG X Kal Y, aAAG dev TOUG anoTIpa
N.X. TOOO O OTOXOG 3 = 142 000 KAl 0 1+2 = 3 anoTuyXAavouv

X =:= Y anoTd Toug dUOo OPOUG KAl TOUG OUYKPIVEL aplOpNTIKA
N.X. TOOO O OTOXOG 3 =:= 142 KAl 0 142 =:= 3 ENITUYXAVOUV
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Mapadeiyparta

mylengthl ([],0).

mylengthl ([ |T], Len) :-
mylengthl (T, LenT),
Len = LenT + 1.

mylength2 ([],0).

mylength2 ([ |T], Len) :-
mylength2 (T, LenT),
Len is LenT + 1.

?- mylengthl([a,b,c] , X).

X = 0+1+1+1.

?- mylengthl (X, 3).
infinite loop ...~C

Action (h for help) ? a

$ Execution aborted

?- mylength2([a,b,c] , X).
X = 3.

?- mylength2 (X, 3) .
X=1_, _, _1 7

infinite loop

Meploocdtepn Prolog
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Mapadelypa: sum

sum([], O).
sum([Head|Tail],Sum) :-
sum(Tail,TailSum),
Sum is Head + TailSum.

?- sum([1, 2, 3], X).
X = 6.

?- sum([1l, 2.5, 3], X).
X = 6.5.

-
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Mapadeiypa: ged

ged(X,Y,GCD) :- o

X ==Y,

GCD is X.
ged(X,Y,GCD) :-

X <Y,

NewY is Y - X,

gcd (X,NewY,GCD) .

ged(X,Y,GCD) :-
X >Y,
NewX 1s X - Y,

gcd (NewX, Y, GCD) .

Meploocdtepn Prolog

Llpoooyn: oyt aria

gcd (X, X, X)
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MNapddsiypya: xprnon Tou KatnyopnuaTog ged

?- gcd(5,5,X).
X =5 ;
false.

?- gecd (12,21 ,X).
X =3 ;
false.

?- gcd(91,105,X) .
X =17 ;
false.

?- gcd(91,21*5,7).
true ;
false.

?- gecd(91,Y,7).
ERROR: =:=/2: Arguments are not sufficiently instantiated
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Mapadeiypa: factorial

factorial (X,Fact) :-
X =:=1, Fact is 1.
factorial (X,Fact) :-
X >1,
NewX is X - 1,
factorial (NewX, NF) ,
Fact 1s X * NF.

Meploocdtepn Prolog

?- factorial (5,F).
F = 120 ;
false.

?- factorial (2*5,F).
F = 3628800 ;
false.

?- factorial (-2,F).
false.




Ailadeuin kai if-then-else otnv Prolog

O duadlkoG TeAeoTNC ; /2 uhonolel Tn daleuen (or)

O oplopOC TOU Elval:

(X, ) - X.
"', YY) - Y.

To if-then-else ypageTal pe xprjon dtaleuéng Kal Tou

duadlkou TeAeoTN =>/2

O oplOpOG TOU Elval:
(Cond -=> Then ; ) :- Cond, Then.

(Cond -> _ ; Elsg) :- \+ Cond, Else.

Meploocdtepn Prolog
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NMapadeiypa xpnong diacdeugng Kai if-then-else

factorial (X,Fact) :- factorial (X,Fact) :-
X =:=1, Fact is 1. ( X =:=1, Fact is 1
factorial (X,Fact) :- ; X > 1,
X >1, < NewX is X - 1,
NewX is X - 1, factorial (NewX, NF) ,
factorial (NewX, NF) , Fact is X * NF
Fact is X * NF. ) .

0

factorial (X,Fact) :-
( X =:=1 -> Fact is 1
; X > 1,
NewX is X - 1,
factorial (NewX, NF) ,
Fact is X * NF
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MNapadeiypa xpnong if-then-else

ged(X,Y,GCD) :-
X =:=Y%,
GCD is X.
ged(X,Y,GCD) :-
X <Y,
NewY 1is Y - X,

gcd (X, NewY ,GCD) .

ged(X,Y,GCD) :-
X >Y,
NewX 1is X - Y,

gcd (NewX,Y,GCD) .

Meploocdtepn Prolog

ged(X,Y,GCD) :-
( X ==Y ->

4

4

GCD is X

, X < Y ->

NewY 1i1s Y - X,
gcd (X, NewY,GCD)

, X > Y ->

NewX 1s X - Y,
gcd (NewX,Y,GCD)

ATO TOV TOPUTAVE® KOOIKO
LUTOPOVUE VO, TOPAAELYOLLE
TOV EAEYYO TNG GLVONKNC

X > Y (ko @uoikd 1o —>)
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2UpTTEPIPOPA TOU if-then xwpig To else

[Mpoooxn: Eva if-then xwpic To else KoppdTt Ba anoTuxel
eav n ouvonkn tou if dev gival aAndng

* Av OEAOUPE VO OUVEXIOTEL N EKTEAEDN PE TOUG OTOXOUG
pLeTa to if-then, npenetl va xpnoluonotrjooupe oto else
KOUMATL TO KaTNyopnua true/0
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Avo Mapadeiypara NMpoypaupuaTwy

< 7

s
I Qfﬁ
)

MepioodTepPn Prolog
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NMpoBARuaTa avalnTtnong Auong

* H Prolog 06€ oxedlGOTNKE Yyl NPOYPAUUATIONO
APLOUNTIKWY EQAPLOYWYV (MPoPavwg)

 Ta npoPAnuata ota onoia n Prolog deixvel TI1g
IKAVOTNTEG TNG €ival NpoBAAMATA NMOU XPNOLLONolouV
avalrntnon o€ Eva Xwpo AUCEWYV Kal Ornou

- [lpoodlopidoupe €vav oplopd TNG AUONG KE XPNOoN AOYIKAG Kal
- Aprvoupe tnv Prolog va Bpetl autr Tn Auon

¢ Qa €CETACOULE TIC AUCELG dUO NPOPBANUATWV:

- To np6BANua Tou cakldiou
- To npOBANUa TWV OKTW BACIAIOOWY

Meploocdtepn Prolog
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To mpoBAnpa Tou cakidiou (Knapsack problem)

« EToadoupe 1o 0aKiOIO PAC VIO LG EKOPOLUN)

e 2TO VTOUAQMIO UnNAapXouv Ta NG TPOPLUA:

Item Weight in kilograms Calories
bread 4 9200
pasta 2 4600
peanut butter 1 6700
baby food 3 6900

* To oaKidlo Xwpasl NPpAYHATA OUVOAIKOU Bapoucg 4 kg.

* [low enthoyn npaypatwy Bapoug < 4 kg. HEYIOTONOLEL TO
Nooo Twv BEPUIdWV;
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O1 arrAnoTteg nEBodoI O DouAguouy

Item Weight in kilograms Calories
bread 4 9200
pasta 2 4600
peanut butter 1 6700
baby food 3 6900

* [Nlpwta TIC neploodTePEC Oepuideg: bread = 9200
» [lpwTta Ta no eAagpla: peanut butter + pasta = 11300

* (H BeAtiotn enhoyn: peanut butter + baby food = 13600)
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AvalnTnon

« Agv undpxel yvwoTtog aAyOopLlBOC VIO TO OUYKEKPLIUEVO
nPOBANUa Nou

- [avta divel Tn BEATIOTN Auon yia To NPOBANUA, Kal
- Xpelaletal AlyoTtePOo ano EKBETIKO XPOVO yla va Th BPEL

« Kata ouvenela, 6 Ba npeneL va VIPENOUAOTE AV
Xpnolponorjooupe e€avtAntikn avalntnon

* To avtiBeTo paAoTa, eneldn n avalntnon ivat KAaTL Nnou
n Prolog kavel kaAa

Meploodtepn Prolog 54



AvaTtrapdoToon

« OQa avanapaoTrooupe KABE €100C paynTou UE TOV OPO
food (Name ,Weight,Calories)

* To vtouAant Tou NApadEIYHATOC HAG AvANAPIOTATAL WG
Ll AioTta ano TEToloug OPOUG:
[food (bread,4,9200),
food (pasta,2,4500),
food (peanutButter,1,6700),
food (babyFood, 3,6900) ]

* Oa Xpnolonoljooupe TNV Ol avanapdotaon yla Ta
nePLEXOUEVA TOU OAKIOIOU
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AkoAou0Bigg kal utTTaKoAouBieg

/%
subseq (X, Y) succeeds when list X is the same as
list ¥, but with zero or more elements omitted.

It can be used with any pattern of instantiations.

3

subseq([], []).

subseq([Item | RestX], [Item | RestY]) :-
subseq(RestX, RestY).

subseq(X, [ | RestY]) :-
subseq (X, RestY).

« Ma unakoAoubBia pag AloTag €ival Eva avtiypago tng
AOTOG ONou KAnola oTolXeia TNG AloTag €Xouv
NAPaAEIPOEl - OTO NAPAdELYUA HOC TA NEPLIEXOUEVA TOU
OaKIOloU €lval pa unakoAouBia Tou vtouAaniou
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Katroia trapadsiypara

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

true ;
false.
?- subseq(X, [1,2,3]). Iaparnpeiors 611 T0 KaTnydpnuo
X =[1, 2, 3] ; subseq/2 oy uovo umopei va
X = [1, 2] ; eENEYEEL KOTA TOOO Uia AloTO ETVOL
_ i 10, VITOKOAOVOIO. KOTTO10G AAANC
X = [ 1 /4 3 ] ’ ’ ’ ’ ’
_ . 0ALG UTopeEl eTionS Vo, ToPaydyeL
X = [1] vroxoiovlicg, Tic omoieg kou Oa
X =1[2, 3] ; XPNOLUOTIOINCOVUE VIO, TH ADOH TOD
X = [2] ; TPOPANUATOC TOV GOKIOLOD.
X = [3] ;
X =[]’
false.
? —
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/*
knapsackDecision(Items, Capacity, Goal, Knapsack)
takes a list Items of food items, a positive number
Capacity, and a positive number Goal. We unify
Knapsack with a subsequence of Items representing
a knapsack with total calories >= Goal, subject to
the constraint that the total weight is =< Capacity.

*/

knapsackDecision(Items, Capacity, Goal, Knapsack) :-
subseq (Knapsack, Items),
weight (Knapsack, Weight),

Weight =< Capacity,
calories (Knapsack, Calories),
Calories >= Goal.
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BonOnTtika katnyopnuaTa

/ *
weight (Knapsack,Weight) given a Knapsack of food
items returns their total Weight.

*/

weight (Knapsack, Weight) :-
weight (Knapsack, 0, Weight).

weight ([], W, W).

weight([food( ,Wl, ) | Items], W, Weight) :-
NW is W + W1,
weight (Items, NW, Weight).

(To Katnyopnua calories/2 €ival avtioTolxo.)
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INa va dovpue TTou BPICKOUAOTE...

?- knapsackDecision (

| [food (bread,b 4,9200),

| food (pasta,2,4500),

| food (peanutButter,1,6700),
| food (babyFood, 3,6900) ],

I 4,

| 10000,

| X) .

X = [food(pasta,2,4500), food(peanutButter,1,6700)]

?—

* H napandavw kKAnon ano@aacilel eav unapxel Auan nou va
LKAVOMOLEL TO OTOXO TWV EAAXIOTWY Bgppidwy (10000)

e 'Ol OpWG UNOXPEWTIKA TN Auon nou ¢NTAUE EUELC...
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ATTO@ACICINOTNTA KAl BEATIOTOTTOINCON

« Mexpl OTIYUNG AUCQAUE TO /700LANUG TNG arno@aorc Yia
TO NPOBANUA TOU CAKIOIOU

* AUTO nou BEAoupE va AUCOUE €lval TO r7p0LARUa ¢
BeAtiororioinong tng AUONG TOU OUYKEKPLIUEVOU
NPOLBANUATOGC

* [0 va ToO entTUXOUPE, Ba XPNOIOMNOLOOULE €Va AAAO
npokaBoplopEvo Katnyopnua tTng Prolog: £indall/3

Meploocdtepn Prolog
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To katnyopnua £indall/3

 findall (X, Goal, L)
- Bpiokel 6Aoug Toug TPONOUG HE TOUG OMNoioug 0 0TOX0G Goal
LKavoroleital

- [a Tov KaBEva anod autoug, epapuolel oTov 0po X Tnv idla
QVTIKATAOTOON PE TNV Onoia o 0TOX0G Goal IKavonolnonke

- Evonolel Tn AMoTta L pe Tn AMoTta OAwV QuTWV TWV X

?- findall (42, subseq(_ ,[1,2]), L).
L = [42, 42, 42, 42].

-

*  YNApXouv TEOOEPIG AUCELG VIO TO subseq( , [1,2])

e 2UAAEEOUE pa AlOTa ano 42, €va yla KaBe Auon
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2UAAOYN TWV ATTOVTACEWYV TTOU BEAOUE

e 2UvNBwg, n NPWTN NAPAUETPOC Tou £indall/3 ival
€VaG 0POG UE TIC METABANTEG NOU UNAPXOUV OTO OTOXO
npogG eniAuan

?- findall (X, subseq(X,[1,2]), L).
L=1[[1, 2], [1], [2]1, [11].

-

* H napanavw gpwtnon CUAAEYEL OAECG TIC ANAVTNOEIC TNG
£PWTNONG-0TOXOU subseq (X, [1,2])
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/*
knapsackOptimization (Items,Capacity,Knapsack) takes
a list Items of food items and a positive integer
Capacity. We unify Knapsack with a subsequence of
Items representing a knapsack of maximum total
calories, subject to the constraint that the total
weight is =< Capacity.

*/

knapsackOptimization (Items, Capacity, Knapsack) :-
findall (K, legalKnapsack (Items,Capacity,K), L),
maxCalories (L, Knapsack).
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/*
legalKnapsack (Items,Capacity,Knapsack) takes a list
Items of food items and a positive number Capacity.
We unify Knapsack with a subsequence of Items whose
total weight is =< Capacity.

*/

legalKnapsack (Items, Capacity, Knapsack):-
subseq (Knapsack, Items),
weight (Knapsack, W),
W =< Capacity.

MepioodTepPn Prolog 65



/*
maxCalories (List, Result) takes a non-empty List of
lists of food items. We unify Result with an element
from the list that maximizes the total calories.
We use a helper predicate maxC that takes four
parameters: the remaining list of lists of food
items, the best list of food items seen so far, its
total calories, and the final result.

*/

maxCalories ([First | Rest], Result) :-
First = food(_ , ,FirstC),
maxC (Rest, First, FirstC, Result).

maxC([], Sofar, , Sofar).

maxC([First | Rest], , MC, Result) :-
First = food(_ , ,FirstC),
MC =< FirstC,
maxC (Rest, First, FirstC, Result).

maxC ([First | Rest], Sofar, MC, Result) :-
First = food(_, ,FirstC),
MC > FirstC,
maxC (Rest, Sofar, MC, Result).
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/*
maxCalories (List, Result) takes a non-empty List of
lists of food items. We unify Result with an element
from the list that maximizes the total calories.
We use a helper predicate maxC that takes four
parameters: the remaining list of lists of food
items, the best list of food items seen so far, its
total calories, and the final result.

*/

maxCalories ([First | Rest], Result) :-
First = food(_ , ,FirstC),
maxC (Rest, First, FirstC, Result).

maxC([], Sofar, , Sofar).

maxC ([First | Rest], Sofar, MC, Result) :-
First = food( , ,FirstC),
( MC =< FirstC ->

NSofar = First, NMC = FirstC 7bi5u)u8xpﬁ0n

iIf-then-else

NSofar = Sofar, NMC = MC

)
maxC (Rest, NSofar, NMC, Result).
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?- knapsackOptimization (
| [food (bread,4,9200),
| food (pasta,2,4500),
| food (peanutButter,1,6700),
| food (babyFood, 3,6900) ],
I 4,
| Knapsack) .

Knapsack = [food(peanutButter,1,6700),
food (babyFood, 3,6900) ]

MepioodTepPn Prolog
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To TpOBANMa TWV OKTW BaciAlIcowy (8-queens)

« Kdanoleg NANpo@opieg yla TO OKAKL:
- [MaileTal 0’ eva TeTpAywvo 8x38
- M BaoiAlooa pnopei va KivnBei opllovTia, KaBeTa R dlaywvia
yla 00a TETPAywva BEANOEL
- AUo0 BaciAlooeg anellouyv n pia Tnv AAAN €av givat otnv idla

YPOUMA, 0TAAN ] dlaywvio (KaL N pia pnopei va Kivnbei dpueoca oto
TETPAYWVO TNG AAANG)
* To npoBAnua: Bpeg €va Tpodno va
TONoBeTNBOUV OKTW PACIAIOCEG
O€ UA KEVI OKOKIEPA £TOL WOTE
Kapia BaciAlooca va pnv
anelleital ano Kanowa aAAn
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AvatrapaoTtaon

¢ Oa UnNoPOoUCAPE VO avanapaoTrooUE TN BaciAlooca otn
OTAAN 2, O€pA S LE TOV OPO queen (2, 5)

* AA\NG a@ouU dev unapxouv GAAQ KOUUATIO OTN OKOKLIEPO—
n.x. o€ Ba €xoupe KAnMolo pawn (X,Y) Nking(X,Y)—6a
XPNOLHONOL|OoUE anAwg Evav 0po TNG LOPYNG X/Y

* (Ag Ba Tov anoTooupe wg dlaipean)
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NMapdadeiyua

« 'EVOGC OXNUATIONOG OKAKIEPAG £lval pa AioTta ano

BaoiAlooeg

* O napakdatw €ival yla Tig

Meploocdtepn Prolog
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BaciAlooeg [2/5,3/7,6/1]
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/*
nocheck (L, X/Y) takes a queen X/Y and a list
of queens. It succeeds if and only if the X/Y
queen holds none of the others in check.

o3/

nocheck ([], ).

nocheck ([X1/Y1l | Rest], X/Y) :-

X =\= X1,

Y =\= Y1,

abs (¥Y1-Y) =\= abs (X1-X),
nocheck (Rest, X/Y).

/%
legal (L) succeeds if L is a legal placement of
queens: all coordinates in range and no queen
in check.

*/

legal([]) .

legal ([X/Y | Rest])
legal (Rest),

member (X, [1,2,3,4,5,6,7,8]),
member (Y, [1,2,3,4,5,6,7,8]),
nocheck (Rest, X/Y). 72



Etrapkeia

« 'Exoupe NON ApKETA CUOTATIKA Yl VO AUCOUE TO
npOLBANUa: N epwtnon legal (X) Bplokel GAOUC TOUG
ENITPENTOUG OXNUATIOMOUG:

72- legal (X) .
X =117
X = [1/1] ;
X = [1/2] ;
X = [1/3]
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AUon yId TIC OKTW BACIAICOEG

« Quolka, n napandvw «Auon» Ba ndpetl NoAu xpodvo: Ba
apXlOEL UE TO Va BPEL OAEG TIC 64 AUOEIC pE pla BaciAlooa,
KAl LETA Ba apxloel HE OAEG TIC AUCELG e OUO, KOK.

* Mnopoupe va «ekBlaooupe» pa Auon pe 8 BaciAlooeg pe
TNV €PWTNON:
?- X

8 Q

Il
-
~
~
~
~
~
~
~
—
~

-
O

| legal(X). 6 Q

X = [8/4/ 7/2/ 6/7/ 5/31 4 Q
4/6, 3/8, 2/5, 1/1]
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YTrapxel SuvaTtoTnTa yia BeEATiwonN;

« H eUpeon ™G AUONG HE QUTOV TOV TPOMO NAiPVEL MOAU
XPOVO

e 2Tn ouvexela, n Prolog Bpiokel anAeg avadlaTAEELS TNG

npwTNG AUONG:
- X=10, , , , , ,,1, legal(X).
X = [8/4, 7/2, 6/7, 5/3, 4/6, 3/8, 2/5, 1/1] ;
X = [7/2, 8/4, 6/7, 5/3, 4/6, 3/8, 2/5, 1/1] ;
X = [8/4, 6/7, 71/2, 5/3, 4/6, 3/8, 2/5, 1/1] ;
X = [6/7, 8/4, 71/2, 5/3, 4/6, 3/8, 2/5, 1/1]

Meploocdtepn Prolog
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BeATiwon TOU TTPOYPAMMATOG

* [lpo@avwg KABe Auan €xel pia BaoiAlooa og KABE 0TNAN

* Apa, KGOE AUON pNopEL va ypael Ue Tn popen:
X =1[1/_,2/ ,3/ ,4/_,5/_,6/_,7/_,8/ ]

« AivovTtag €vav 0po auTnC TNG Hop®PNG neplopiloupe TNV
avadlntnon, ENTaxuvovTag TNV, KAl ano@euyoulEe TNV
gupean anAwv avadlaTacewyv

/* eightqueens (X) succeeds if X is a legal
placement of eight queens, listed in order
of their X coordinates.

*/

eightqueens (X) :-

X =1[1/_,2/_,3/_,4/_,5/_,6/_,7/_,8/_1,
legal (X) .
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MeplioooTepeg BEATIWOEIC

« Eneidn ¢epoupe OTL OAEC Ol X-OUVTETAYHEVEG EIVAL EVTOG
TOU OLOOTAMATOG KOl OIOQPOPETIKEG UETALU TOUG, TO
NPOYPOUUO pnopel AtlyaKL va BEATIWOEL

nocheck ([], ).
nocheck ([X1/Y1 | Rest], X/Y) :-
$ X =\= X1, assume the X's are distinct

Y =\= Y1,
abs (Y1-Y) =\= abs (X1-X),
nocheck (Rest, X/Y).

legal([]) .
legal ([X/Y | Rest]) :-
legal (Rest) ,
% member (X, [1,2,3,4,5,6,
member (Y, [1,2,3,4,5,6,7,
nocheck (Rest, X/Y).

Meploocdtepn Prolog
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BeATiwpéEvn Auon o1o TTPORANMA

* To nNPoypapua TwPa TPEXEL APKETA NIO ypryopa

* [a napadeypa, 0 PpioKel MAEOV OAEC TIC avADIATAEELG

?- eightqueens (X) .
X = [1/4, 2/2, 3/7, 4/3, 5/6,

X = [1/5, 2/2, 3/4, 4/7, 5/3,

6/8, 7/5, 8/1]

6/8, 7/6, 8/1]

Meploocdtepn Prolog
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‘Eva treipapa

legal ([]) .
legal ([X/Y | Rest]) :-
legal (Rest),

(o)

% member (X, [1,2,3,4,5,6,7,8]), assume X in range
l =<Y, Y =<8, % was member(Y¥,[1,2,3,4,5,6,7,8]),
nocheck (Rest, X/Y).

« To napandvw Katnyopnua 0 dOUAEUEL
« Evyeipel etaipeon: “arguments not sufficiently instantiated”

* H KAon Tou KATNYopPrNUATOC member /2 deV €ival AnAwG
KAMOLOG £Agyyoc OTL Ol CUVTETAYHEVEG E€lval EVTOC Opiwv
aAAQ gival rrapaywyr) TwWV CUVTETAYUEVWV
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AAANO Eva TTEIpOAMO

legal([]) -
legal ([X/Y | Rest]) :-
% member (X, [1,2,3,4,5,6,7,8]), assume X in range
member (Y, [1,2,3,4,5,6,7,8]),
nocheck (Rest, X/Y),
legal (Rest). % formerly the first condition

« Eyeipel etaipeon: “arguments not sufficiently instantiated”

 HkAQoNn legal (Rest) NpEneL va nponyeitatl dloTL
NAPAYEL TNV HEPIKN AUCHN Nou XPEIAZETAL N AVADPOUIKI)
KANON Tou nocheck
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Eupeon piag pévo Auong

« Av BEAape va Bpoupe pia povo Auon tou npoBAAHATOG
0a unopouoape va XPNOUONOINOOUE 0NotodnnoTe ano
TOUG OUO NAPAKATW OPLOMOUG TOU OXETIKOU

KATNYOPNUATOG

/* /*
eightqueensl (X) finds eightqueensl (X) finds
one solution to the one solution to the
eight queens problem. eight queens problem.
*/ */
eightqueensl (X) :- eightqueensl (X) :-
once (eightqueens (X)) . eightqueens (X) ,
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To cut (!) Tng Prolog

* To npokaBoplopevo katnyopnua ! /0 (daBaletal cut)
XPNOLlUOoNOLEITAL VIO VO nEpLlopioet TNV onoBodpopnon

* H ekTEAEON TOU NAVTA ENITUYXAVEL KAl «KKAADEUEL®:

- 'OAoucg Toug EVOAANOKTIKOUG TPOMOUG IKavonoinong Twv

UMOOTOXWYV NoU MBavwg va undpXouv HETAEU TNG KEPAANG
€VOC Kavova Kal TOU onueiou nou To ! gepgavidetal otov

Kavova, Kal

- 'OAoucg Toug KavoveG ToU OlOU KATNYOPNMATOG NOU UNOPEL
vVa €MOVTAL TOU KOVOVA rnou nNePLEXEL TO !

* H xprion Tou npeneL va yivetal He QEOW KAl UOTEPA Ao
QPKETN OKEYN
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MNapddsiypa: OmTIc00dpOuNON XWPIC Kal NE cut

P(X,Y) .~
x (X) ,
y (Y) .
p(x/Y) .~
z(X,Y).
p(4,d).

x(1).
x(2).

y(a) .
y (b) .

z(3,c).
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?- p(X,Y).
X =1
Y = a ;
X =1
Y =Db ;
X = 2
Y = a ;
X =2
Y =Db ;
X =3
Y =c¢c ;
X =4
Y =4d ;

false.

p(le) .-
x (X) ,
',

y (Y).

P(XIY) -~
z(X,Y).

p(4,d).

x(1).
x(2).

y(a) .
y (b) .

z(3,c).

?- p(X,Y).
X =1

Y = a ;

X =1

Y =Db ;
false.
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Mépn Tng Prolog TTou dgv e€eTAcauE

e Tn duvaTtdTNTA OPLOUOU VEWV TEAEOTWV

* To XEIPIOYO ECALPETEWV

- E&alp€oelg nou gyeipovtal and To cUCTNHA KAl ano To XPNoTn
- Ta OXETIKA KATNYOPNHUATO throw Kal catch

* TG BBA0ONKEC Kal NOAAG and Ta npokaboplopeva
KATNYOPNUATA TNG YAWOOOG
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ATroxaipeTiohog otnv Prolog

« A€ XPEIAOTNKE Va NAapaAeiyoupe T000 NooooTo TNG Prolog
000 napaAeiyape otnv ML kat otn Java

* H Prolog sival pua pukpn yhAwooa

« Eniong, gival Eva apkeTa IoXupo €pPYAAEIO ENAUONG
(kanolou €id0ouG) NPOPANUATWY AAAQ O EMIOEELIOC XEIPIOUOG
TNG ano ToV NPOYPAUUATIOTA OEV €ival NOAU EUKOAOG

* O emdeclog Xelplopog tne Prolog npounoBETel TNV
ULOBETNON KOl ECOLKEIWON HE O OLAPOPETIKN PLAOCOPIa
NPOYPOLUATIONOU
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