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MNepiexopeva

« Evonoinon

 Movteha ektEAeonG tnG Prolog

- To JladIKAOTIKO HOVTEANO
- To povTtéAo uhonoinong
- To apnpnUEVO LOVTEAO

* [NeploocoTtepn Prolog
- Katnyopnuata €l0000u Kal EE000U

- Katnyopnpata diaxeipiong tng Baong tng Prolog
- AplBunTikoi unoAoylopoi Kat ouykpioelg otnv Prolog

* [Nlapadeiypata npoypappatiopou o Prolog

* AnoxalpeTiopog otnv Prolog
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AvTikataoTaoelg (Substitutions)

M avrikaraoraon e€ival (o cuvaptnon nou anstkovidel
LETABANTEC OE OPOUG:
c={X—>a, Y—> f(a,b)}

- H napandvw avtikatdotaon o avTIOTOLXEL TN HETABANTA X OTO a
KatLtTn Y oto £ (a,b)

 To anoTteEAeopa TNG EPAPLOYNG HIAC AVTIKATAOTAONG O€

Evav Opo ONUIOUPYEL Eva OTIyIOTUTO TOU OPOU
- [ nopadetypa, o(g (X,Y)) =g(a,£(a,b))
- Oo6pocg(a,f(a,b)) €ival OTIYHIOTUMNO TOU g (X, Y)
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Evotroinon

« Auo opol Tng Prolog ¢, Kat ¢, evorioiouvtal €aV UNAPYKEL

KAMola avTlkataotaon ¢ (0 £voriomnTr)¢ TOUG) NOU KAVEL

TOUG OUO Opoug akpLBWG Toug idloug: o(f,) = o(f))

O1 6pot a kat b dev evonolouvtal

Oitopol £ (X,b) kat £ (a,Y) evonololuvrtal: €vag evonointng
givato {X - a, Y — b}

Oiépol £ (X,b) kaig(Y,b) dev evonololvtal
Oitopota(X,X,b) kata(b,Y,Y) evonowuvtat €vacg
gvonointig eivato {X - b, ¥ — b}

Ol6pota(X,X,b) kma(c,Y,Y) dev evonololvtal

Oitopora (X, £f) kata (Y, £) evonololvrtal: €vag evonointng
givaro {X —> 42, Y > 42}
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MoAAaTTAoi evoTTOINTEG

* parent (X,Y) Kal parent (fred,b Z):
- 'Evag evonointng eivato o, = {X - fred, Y — Z}
- AMNOG €vag gival o 6,={X — fred, Y - mary, Z — mary}
- AMN\OG €vag gival 0 6, ={X - fred, Y - foo (42), Z - foo (42)}
* H Prolog en\€yel evonoinTteg 0Nwg o G, oL 0rnoiol
KaBopidouv akpIBwWG TIC AVTIKATAOTACELC NOU €ival
QVAYKQAIEC YIa TNV evonoinon Twv dUo Opwv
« Me aAAa Aov1a, n Prolog entAEyeL Tov Mo yYeVIKO
evonolntn Twv duo opwv (MGU — Most General Unifier)
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O 1o yevikog evoTtrointig (MIE)

« O 0opog t, gival 77110 yevikog ano Tov 0po t, eav o t, eival
OTIYHIOTUNO TOU t; dAAG O t; O€V €ival OTLYHOTUMNO TOU 1,

- [Mapadeypa: o 0poG parent (fred, ¥) €ival no YEVIKOG ano Tov
O0po parent (fred,mary)

« 'Evag evonointng o, OUo Opwv t, KAl t, eival o 770 yeVIKOG
gvoriolinTrg €av 0ev unapxel GAAOG EVONoINTNG 6, TETOLOG
WOTE 0 OPOG o,(t,) va eival No YeVIKOG ano tov 0po o, (t,)

* Mnopel va anodelxbei OTL O MO YEVIKOG EVONOINTAG €lval
LOVadIKOG (av ayVvOrOOUHE TA OVOUATA TWV HETABANTWV)
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H Prolog xpnoiyoTroigi evotroinon yia 1o ravta

o [lEpaopa NAPARETPWYV
- reverse([1l,2,3],X)

o A€o0 HETABANTWYV
- X =0

« Kataokeur) 0e00UEVWY
- X = . (11 [213])

« Enm\oyn dedopevwv
- [11213] = '(xIY)
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‘EAeyxoc¢ eppaviong (Occurs check)

M petaBAnTn X KAl £vag 0pog ¢ evornolouvTal He Thv
avTikataotaon {X — ¢}

- X Kat b evonolouvTtat: o NINE sivat {X — b}
- XKal £(a,g (b)) evonolouvtat o [NMNE givat{X —> £(a,g (b))}
- XKal £ (a,Y) evonowouvtat: o [MNMNE givat {Xx > £(a,¥Y)}

 EktOoc gav n usrafAntn X nepidaupaveratl otov 0o t:

- OLopoL X kat £(a,g (X)) dev evonolouvtal: N AvTlkataotTaon
{X > £(a,g (X))} dev gival evonoinTtg

« Me aAAa AOyla, TOUAOXLIOTOV OTN Bewpia, n evonoinon
npeneL va eivat KaAa BepeAiwpevn (well-founded)

Meploocdtepn Prolog 8



Evotroinon Xwpic EAeyX0o eH@AVIONG

* H default evonoinon tng Prolog dev neplAapavel EAeyX0
EUPAVIONG

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

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

-

* AMNAG 10 ISO Prolog standard nepthappBavel eva
KaTnyopnua Pe ovopd unify with occurs check/2
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MovTéAa EKTEAEONCS TNG Prolog

MepioodTEPN Prolog
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To J1a0IKAOTIKO MOVTEAO EKTEAEONG TNG Prolog

« KdaBe katnyopnua givat pa dladikaaoia yia tnv anodelgn
OTOXWV

- P :-q, r.

* [1a TNV anNOdEILN TOU OTOXOU p, NPWTA EVOMNOINOE TO OTOXO

HE TNV KEPAAI TOU KavOva p, LETA anOdEIEE TO g, KOl HETA
QnOOEILE TO

- S.
* [1a TNV anNOdEILN TOU OTOXOU s, EVOMNOINOE TO OTOXO HUE TO s

* H kaBe npotaon (yeyovog ) Kavovag) anoTeAEL Eva
OLAPOPETIKO TPONO anddEIENG TOU OTOXOU

 H anddeign pnopei va nepAapBAavel KANOEIG 0€ AN
KATNYopNHATA-OladIKAOCIEG
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MapadeiypaTta

p:-q, r
q :- s.

r :- s.
S.

P :-P

Meploocdtepn Prolog

boolean p()
boolean g()
boolean r()
boolean s()

boolean p()

{return g() && r(),}

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

{return p() ;}
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OmioBodpounon (Backtracking)

* Mia nepnAokni: onoBodpopnon

* H Prolog kpatdel pia Alota pe 6AOUG Toug dUVATOUG
TPOMNOUG € TOUG OMOIloug HNopPEL va LKavonolnoei
KAMoloG 0TOXO0G KAl TOUG OOKIUAZEL UE TN OEIPA PEXPL VO
LKAVONoINOEL NANPWG TO OTOXO N HEXPL VA ECAVTANCEL
OAEC TIC OUVATOTNTEG LKAVOMNOINONG ToU

 'EOTW 0 OTOXOG p OTO NAPAKATW NPOYPAUUA: O OTOX0G
LKAVONoLEITAL AAAG HOVO PE Xpnon onoBodpopunong

1 p :- g, r.
2 q :—- s.
3 qg.

4 r.

5 s :-0=1

MNeploadtepn Prolog ) ) ) 13



AvTiIKOTAOTOON

e AANAN LO NEPLTAOKN: QVTIKOTAOTAON HETABANTWYV

e M KouLLEVN DOA AANDOW®ODIO H avtikatdotoon 6, TpOoKOTTEL
PUHHEVR pON NANPOROPIAS amd TNV anddEEN TOV OPOV

G,(0,(x (¥)))

| H oovbeon tov aviikatactdoemv
| EMOTPEPETAL GTOV KOAOVVTOL

H avtikataotoon o, = MGU(p (£ (Y) ) .,9)
7 epapuoCeton o OAEG TG pebendueveg
cLVONKEC TPOC 1KAVOTTOINGN TNG TPOTAGTC

~1 O 6po¢ mov amodeiybnke eivar o

e 63 (02 (G 1 (t)))

| 0 apyucss - I

6p0C TpoC
anodelln ¢

" | To {810 ovpPaivel kon pe v
“ avtikatdotaon o, 1 onoia

TPOKVATEL OO TNV OL0OKAGIOL
amdOEIENG TOV 6TOX0L G (g (Y) )
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To povTtéAo uAotroinong: EmiAuon (Resolution)

* To Baoiko BAUa CupNEPACHOU

« KdaBe kavovag avanaplotaTtal pe pa Aiota and 6poug
(KGBe yeyovOog avanaplotatal and AloTa VoG OTOLXEIOU)

« KdabBe Brpa eniAuong XpnoLUonoLEL LA and AQUTEG TIG
AlOTEG, Hla Qopa, Yia va ENTUXEL kKanotwa Nnpdodo atnV
anodelEn HaG AloTtag and 0poug Nou £ival 0TOXOoL 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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MNapadeiypa eTiAuong

[ v mopakdatom Mota Opwv TPOog AmOdEIEN:
[p(X),s(X)]
KOl TOV KavOva:
P(£(Y)) :- q(¥), r(Y).
O IIT'E €ivar o {X — £(Y) }, K0l 6T0 ENOUEVO Priua TPOKVTTTEL 1
AMoTo amoTeEAODUEVT OO TOVG OPOVG:
resolution([p(£(Y)) ,q(Y) ,x(Y)], [pP(X),s(X)])
= [q(Y) ,x(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 dieppnveéag 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
clse solve(resolution(c, goals))
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NMapadeiypa

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 QOKIHALEL TIC TEOOEPIC NPOTACELG
TN A HETA TV GAAN
- H npwtn npdétaon taplalel, Kal n ouvaptnon solve KAAEL Tov
€AUTO TNG AvadPOMIKA HE TO anoTEAEOUA TNG OLGAUONG

- OLaAAeg TpEIG npoTacelg dev TalPlAlouV: Ol KEPAAEC TOUG OEV
gvorolouvTal PE Tov 0p0o TNG AioTag
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MNoapadeiynaTog cuveEXeia

Mo pepikn| enidvon tov p (X) , emektopévn:

1. p(£(Y)) :- solve ([p(X)])
q(Y),r(Y). l. 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(2Z))])
4. nothing
2. nothing
3. nothing
4. nothing
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To Tapadeiyua OAOKANPWHEVO

1. p(£(Y)) :-
a(yY),r(Y).

2. q(g(2)).

3. g(h(z)).

4. r(h(a)).

Meploocdtepn Prolog

H ol emidvon g epotong p (X) :

solve ([p(X)])
1. solve([q(Y),xr(¥Y)])

1. nothing
2. solve([r(g(z))])
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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2UAAOYN TWV AVTIKOTOOTACEWYV

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
clse solve(resolution(c, goals, query))

« TpononotnpeEvn ouvaptnon nou 0EXETAL WG OPLOUa TNV
QPXIKN EPWTNON KAl EPAPHOLEL OAEC TIC AVTIKATAOTACELG
nAavw TNG

e 2TO TEAOG TNG €niAUONG, TO AnNOdEIXOEV OTIYUIOTUNO
NEPVIETAL WG OPLOUA OTH OUVAPTNON succeed
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> W

. P(E(Y)) :-
q(Y) ,r(Y).
. q(g(2)) .
. q(h(Z2)).
. r(h(a)).

H ol emidvon g epotong p (X) :

solve([p(X)],p (X))
1. solve([g(Y),x(Y)],p(£(Y)))

1. nothing
2. solve([r(g(2))],p(£(g(2))))
1. nothing
2. nothing
3. nothing
4. nothing
3. solve([r(h(Z))],p(£(h(2Z))))
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

e O dlEpPUNVEDQG MOU HOALG EIOAUE ElvAL AEITOUPYLIKOG AAAG
OEV XpNOoonolelTAl ano TIG uhonotoelg tng Prolog

* 'OAecg oL uhonotnoelg tng Prolog npeEnel pev va
AEITOUPYNHOOUV HE TOV TPOMNO NOU HOAIG NEPLYPAYALE
OAAGQ OUVNOWG XPNOLLOMNOLOUV EVTEAWG OLAPOPETIKEG
TEXVIKEG uAonoinong: Heta@palouv Tov KwWLKa o€

YAWOOQ KAMOLlaG apnpenUeEVNG PNXavng
* H no ouvnBlopEvn TETO pNXavn €ivat n ApnpnUevn
Mnxavn tou Warren (Warren Abstract Machine)
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To apnpnuévo povTEAo: Aévopa atTodEIgng

e OENOUUE VO avanapaoTHOOULE HE KAMOLO TPOMO TN aslpa
TWV AEITOUPYIWV TNG EKTEAEONG, OLWG XWPIG va
nePLOPIZETAL N TEXVIKN TNG uAonoinong

 Ta devdpa anddEIENG ANOTEAOUV £VAV TETOLO POPUAALOHO:

- H pila eival n apxkn epwtnon

- OutkOpBol Tou dEVOpPOU gival AioTeG and 6poug NPoG anddelgn, Kal
KABe KOUPOG €xel €va naldi yia kABe npoTACH TOU NPOYPAUMATOG
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Mapadsiyua

solve [p (X) ]

solve [q ( nothing nothing nothing

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

<ZIN/

nothing nothing nothing nothing

nothing nothing nothing solve [1]
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ATTAOTrOINOoN TWV OEVOPWYV ATTOOEISNG

e Ta nadla KABe KOYPBOU avTIOTOLXOUV OTIC NPOTACELC TOU
NPOYPAUHATOG

« Katn oepa Toug €ivatl idla PE TN OEIpA EPPAVIONG TOUG
OTO NPOYPAUUD

 Mnopoupe va anAonotrjooupe To OEVOPO E TO va
anaAsiyoupe 0Aoucg Toug nothing Koppoug

e OLKOuBOL auToi avTIOTOLXOUV O€ NPOTACELG Ol OMNoieg dev
EVOrOLOUVTAL PE TO NPWTO OTOLXEIO TNG AOTAG TOU
KOUPBOU natEpa
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MNapadeiypa arrAotroinuévou HEvOpouU aTTOdEISNG

solve [p (X)]

\

solve [q(Y) ,x (¥)]

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

solve []
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2nuaoioAoyia Tng Prolog

e A0BOEVTOC £VOC NPOYPAUUATOC KAL LIAC £PWTNONG, Eva
ouotnua Prolog npenetl va AEITOUPYNOEL LE TPOMO Nou
KaBopildeTal ano pa NnpwTta Katd Babog, aplotepd Npog
Ta Oggla dlaoxlon (depth-first, left-to-right traversal) Tou
dEVOPOU anodEIENG

« 'Evag TpOnog uhonoinong €ival HEow KAanolwou dleppnvea
ONw¢ auTtog opiletal ano Tn ouvaptnon solve

e 2TNV NPALN ouvnbwc Xpnotonolouvtat AAAOL, Mo
anodOoTIKOL, TPOMNOL UAonoinong
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KatnyopAuara ei0000u Kal e§600u

* H €i00d0G Kal N €£000C OPWV YiVETAL OXETIKA aAnAd

?—- write('Hello world').
Hello world

true.

?- read(X).

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

? -

* Onoloodrnnote 0pog tnG Prolog pnopet va dlaBaoTtel

* YNAapxel €niong To Katnyopnua nl/0 To onoio givatl
lOOOUVAO HE TNV KANON write('\n')
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To KaTNyopnua assert/1

* [lpooBeTel Eva yeEyoVvOG ] Evav KAVOVA OTNV EOWTEPIKI
Baon dedopevwy NG Prolog (0To TEAOC TNG BAONG)

?- dynamic parent/2.
true.

?- parent(X,Y).
false.

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

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

-
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To KaTtnyoépnua retract/1

* AMOUOKPUVEL TNV NPWTN NPpoTtaon (Kkavova f Yeyovog) nou
EVOMOLEITAL PE TO OPLOUA TOU anod TN Paocn Twv OEOOUEVWV

?- parent (joe,mary) .
true.

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

?- parent (joe,mary) .
false.

* YNApXel €NIONG KAl TO KATNYOpNuUa retractall/1 10

OnolO0 ANOMAKPUVEL OAEG TIG MPOTACELC NOU EvVONnolouvTal
LLE TO OPLOUA TOU
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Ta katnyopnpata 1listing/0 Kal listing/1

* Tunwvouv Tnv eocwteplkn Baon dedopevwy tnG Prolog:
- OMn (1isting/0) N
- HMOVO KAMOLO OUYKEKPIUEVO 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 atroTipnuévol 6pol

* O TeleoTteg TNG Prolog enttpenouy nio CUPNUKVWHEVN
VPOaPn Twv 0pwv, aAAG oL 6pot OV aNOTIHWVTAL
* 'OAec oL NAPAKATW YPAYPEG €lval o idlog opog Prolog:

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

* O napandavw 0pog O£V EVONOLEITAL UE TOV OPO 7
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ATTOTiHNON APIOUNTIKWYV EKPPATEWV

?- X is 1 + 2 * 3.

* To NPoKaBopPIoPEVO KATNYOPNUA is/2 UNOPEL va
xpnolponotnBel yia tTnv anoTipnon evog 0pouU Nou ival
L aplOpNTIK EKPPOaoN

 is(X,Y) anoTid Tov OpOo Y KAl EVOMNOLEL TOV OpO X UE TO
QNOTEAECUA TNG ANOTIUNONG

* 2UVABWG Xpnoonoleital wg OUAdIKOG TEAECTNG
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H atrotipnon mTpouTroB£Tel TINEG. ..

?- Y=X+2, X=1.
Y = 142
X = 1.

?- X =1, Y is X + 2.
X =1
Y = 3.

?- Yis X + 2, X = 1.
ERROR: is/2: Arguments are not sufficiently instantiated
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ApPIOUNTIKES EKPYPPAOTEIC KOI CUVAPTNOEIG

e« 2€€vVAV OPO X is Y, 0L UNO-OpoL TOU Y NPENMEL va €lval
QplOUOL N anoTIUWUEVESG OUVAPTHOEIG

« OLouvapTNoElC auTEG NEPAAUBAvoOUY TOUG
NPOKABOPIOUEVOUG APLOUNTIKOUG TEAEOTEG +, —, * Kal /

* 'Onwg Kal NPoKaBOPIOUEVEG APIOUNTIKEG OUVAPTNOELG,
Nn.x. abs (X), sqgrt (X), floor (X), ..
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MPpayMaTIKEG KOl AOKEPAIES TIMEG

?- X is 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 aplOunTikol TUnot;
OKEPALOL KOl NPAYUATIKOL.

OL NEPLOCOTEPEC APLOUNTIKOL
TEAEOTECG KOL OUVAPTIOELG
elval unepPPoOPTWHEVOL YA
OAOUG TOUG OUVOUQCOUOUG
OPIOUATWV.

H Prolog £xet duvapikoug
TUMOUG - oL Tunol
XPNOLONOIOUVTAL KATA TO
XPOVO EKTEAEONG YO TNV
eni\uon Tng unepPopTWONG.

[Tapatnpeiote OUWG OTL O

OTOX0G 2 = 2.0 anoTuyXAavel.
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ApIOUNTIKEG CUYKPIOEIC

« TEAEOTEC APIOUNTIKNG OUYKPLONG:

e 2€ UO aplOunTIKN ouykplon, n Prolog anotipd kat ta duo
OPIOMATA TOU TEAEOTN KAl CUYKPIVEL TIG TIMEG NOU
NPOKUMTOUV

« Apa Kal Ta U0 OPIoHATA NPENEL VA €XOUV TIMEG VIO OAEG
TIG HETABANTEG TOUG
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ApIOUNTIKEG CUYKPIOEIC

?- 142 < 1*2.
false.

?- 1 < 2.0.
true.

?- 142 >= 1+43.
false.

X = -2
Y = -2.0.
2-

?- X is 1-3, ¥ is 0-2.0, X =:

Y.

Meploocdtepn Prolog
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2UYyKpioeig 106TnTOC oTnVv Prolog

e MEXPLOTIYUNG €EXOUUE XPNOLUONOINOEL TPELG

OLAPOPETIKOUC TEAEOTEC OUYKPLONG LOOTNTAG:
X is Y anoTwud Tov OPO Y KAl EVOnolel TO anOoTEAECUA PE TO X
n.X. 3 is 1+2 enituyxavel, aAAG 142 is 3 anotuyxAavel

X = Y €vonolel Toug O0poug X Kal Y, aAAG dev TOUG anoTipa
N.X. TOOO 0 OTOXOG 3 = 142 000 KAl 0 142 = 3 anotuyxAavouv

X =:= Y anoTiud Toug dUOo OPOUG KOl TOUG OUYKPIVEL aplOpNTIKA
N.X. TOOO 0 OTOXOG 3 =:=1+2 KAl 0 1+2 =:= 3 €nNTUyXAvouv
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NMapadeiypara

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=10_, _, _17

infinite loop

Meploocdtepn Prolog
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Mapadeiyya: sum

sum([], O0).
sum([Head|Tail] ,Sum) :-
sum(Tail,TailSum),
Sum is Head + TailSum.

X =

X =

?—

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

6.

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

6.5.

Meploocdtepn Prolog
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MNapadeiyya: ged

ged(X,Y,GCD) :- ——Ilpoooyn: oyt amia
X ==Y,
GCD is X. ged (X, X, X)
ged(X,Y,GCD) :-
X < Y,

NewY 1s Y - X,

gcd (X, NewY ,GCD) .

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

gcd (NewX,Y,GCD) .

Meploocdtepn Prolog
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MNapadeiypa: xpnon Tou KATnyopnuatTog ged

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

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

?- gcd(91,105,X).
X =7 ;
false.

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

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

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

Meploocdtepn Prolog

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

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

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




Ai1aleun kai if-then-else otnv Prolog

O duadlkOG TEAEOTNC ; /2 uhonolel Tn dialeuen (or)

O oplopOG TOU Elval:

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

To if-then-else ypageTal pe xpnon olaleuenc Kat Tou
OUadLKOU TeAeOTN —>/2

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

(Cond -> _ ; Elég) :- \+ Cond, Else.

Meploocdtepn Prolog
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MNapddeiypa xpnong dialeueng 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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NMapadeiypa xpnong if-then-else

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

gcd (X,NewY ,GCD) .

gced(X,Y,GCD) :-
X > Y,
NewX is X - Y,

gcd (NewX,Y,GCD) .

Meploocdtepn Prolog

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

4

4

GCD is X

, X < ¥ ->

NewY is Y - X,
gcd (X, NewY,GCD)

, X > Y ->

NewX is X - Y,
gcd (NewX,Y,GCD)

AT TOV TOPOTAVE KOOTKO
LTOPOVLE VO TOPOUAELWYOLLE
TOV EAEYYO TNG GLVONKNC

X > Y (ko Queikd 10 =>)
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2upTtrepIpopda Tou if-then xwpicg 1o else

[Mpoooxn: 'Eva if-then xwpic To else KOpUATL Ba anoTUXEL
eav n ouvoOnkn tou if dev givat aAndng

* Av BEAOUPE va OUVEXIOTEL N EKTEAEON E TOUG OTOXOUG

HeTa to if-then, npenetl va xpnoonotrjooupe oto else
KOUMATL TO KOTNyopnua true/0
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Avo Mapadeiypata NpoypauuaTwWyY

< 7

by
I Qfﬁ
) ) By
&)

MepioodTepn Prolog
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MpoBARpaTa avalnTnong Auong

* H Prolog 0€ oxedldoTnKE yla NPOYPAUUATIOUO
APLOUNTIKWY EPApPHOYWY (NPOoPavwg)

 Ta npoBAfupata ota onoia n Prolog deixvel TIg
IKAVOTNTEG TNG €ival NnpoAHaTa Nou XPNOLHonolouy
avadlrntnon o€ eva Xwpo AUCEWV Kal Orou

- [lpoadlopioupe €vav oplopo TNG AUoNG HE XpAon AOYIKAG Kal
- Apnvoupe tnv Prolog va Bpetl autr TN Auon

e Qa €CETAOOUNE TIC AUOEIC OUO NMPOBANUATWV:
- To npoBAnua Tou cakidiou
- To npOBANHa TwV OKTW BACIAIOCWV

Meploocdtepn Prolog
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To mpoBAnua Tou cakidiou (Knapsack problem)

« ETowaloupe To 0AKIOIO HOGC VIO HIa EKOPOUN

* 2.TOA VTOUAQNIO UNAPXOUV TA EENG TPOPLUA:

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

« To oakidlo Xwpasl Npaypata ouvoAlkou Bapoucg 4 kg.

* [lowa enhoyn npaypatwy Bapoug < 4 kg. YEYLOTONOLEL TO
Nooo Twv BEpUIdWV;
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O1 arrAnoTteg nEBodoI O DoUuAguouY

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

* [NpwTta TIG neploooTePeC Bepuideg: bread = 9200
* [lpwTta Ta no eAa@pla: peanut butter + pasta = 11300

* (H BeATiotn enhoyn): peanut butter + baby food = 13600)
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Avalnrtnon

« Aev unapxel yvwoTtog aAyoplOoG YIa TO OUYKEKPLUEVO
NnPOBANUa rnou

- Mavta divel Tn BEATIOTN AUON yia To NPOLBANUA, Kal
- Xpelaletal AiyoTtepo and eKOETIKO XpOVO Yia va Th Bpel

« Katd ouveEnela, 0 Ba npeneL va VIPENOUAOTE AV
XPNOONOINooOUE €EavTANTIKA avalntnon

* To avtiBeto paAlota, enedr n avalntnon €ivat KAattL nou
n Prolog kavel kaAa
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AvatrapaoTtaon

e Oa avanapaoTr)oOoUpE KABE €100C PpaynTou LE TOV O0PO
food (Name ,Weight,Calories)

e To vTOuAQrntL Tou NapadeiypaToC HAGC avanaploTATal WG
L AiloTa ano TETOLoUG OPOUG:
[food (bread,4,9200),
food (pasta,2,4500),
food (peanutButter,1,6700),
food (babyFood, 3,6900) ]

e Oa XpNOWOno)ooupe TNV dla avanapaoTtaon yia Ta
nepLlEXOUEVA TOU OaKIOIoU
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AkoAouOiec¢ ka1 utTTaKoAouBisg

/%
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).

M unakoAouBia pag AloTag €ival Eva avtiypa@o tngG
AlOTOG 6Nou KANola oTOoLXEla TNG AlOTAG £XOUV
NAPAAEIPOEL - OTO NAPADELYUA HOC TA NEPIEXOUEVA TOU
OaKLOIoU €ival pla unakoAoubBia Tou vtouAaniou
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Katroia Trapadsiypara

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

true ;
false.
?- subseq(X, [1,2,3]). Iopatnpeiote 11 T0 KOTHYOPHUQ
X =[1, 2, 3] ; subseq/2 oy uovo umopei vo.
X = [1, 2] ; eNEYEEL KOTa TOOO pia AloTa e1voil
_ ) o, vrarxolovbio KGTOI0G AALNS
X = [ 1 ’ 3] ’ ’ ’ ’ ’
_ . OALG UTTOPEL ETTIONS VO, TOPAYAYEL
X = [1] vroxoiovlicg, Tic omoiec kot Ha
X =[2, 3] ; APNOULOTOLCOVUE V10, TH ADON TOV
X = [2] ; TPOPANUOTOS TOD GOKLOLOV.
X = [3] ;
X =11~
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 katnyopnuara

/%
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 Katnyoépnua calories/2 €ival avtioTolxO.)
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Mo va doupe TTou BPIOCKOUAOTE...

?- knapsackDecision (

| [food (bread, 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 napanavw kAnon ano@aacilel eav unapxetl Auon nou va
LKAVOMOLEL TO OTOXO TWV EAAXIOTWY Beppuidwy (10000)

e 'Ol OpWG UNOXPEWTLIKA TN Auon nou ¢NTALE EUELG...
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AtTo@aoiociuoTNTA Kal BEATIOTOTTOINON

* MexplL oTIYUNG AUCQUE TO 7700LANUa TG ariopaornc Y
TO NPOBANHa TOU cakildiou

* AUTO nou BEAoupEe va AUCOULE €lval TO /700LANUa TG
BeAtiororoinong tng AUONG TOU OUYKEKPLUEVOU
NPOLBANUATOGC

e [0 va TO ENTUXOULE, Ba XPNOIUONOINOOUE €va GAAO
npoKaBoplopEvo Katnyopnua t™ng Prolog: £indall/3

Meploocdtepn Prolog
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To katnyopnua £indall/3

 findall (X, Goal, L)
- Bpiokel 6AOUG TOUG TPONOUG HE TOUG OMNOIoOUG O OTOXO0G Goal
LKavonoLEiTal

- [ Tov KaBEva and autoug, epappolel oTov 0po X Tnv idla
QVTIKATAOTOON HE TNV Onoia 0 0TOX0G Goal kavonolnonke

- Evonolel Tn Aiota L pe Tn AMioTta OAwv auTwy TwV X

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

? -

* YNnapxouv Teo0eplG AUCELG Yid TO subseq(_, [1,2])

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

e 2UvNBWCG, N NPwWTN NAPANETPOC Tou £indall/3 eival
EVOG OPOC HE TIC HETABANTEC NOU UNAPXOUV OTO OTOXO
NpPoG €niAuon

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

? -

* H napandvw gpwtnon CUAAEYEL OAEC TIC ANAVTAOEIG TNG
EpPWTNONG-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).

MepioodTepn Prolog 64



/%
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.
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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], , 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 To id10 ue ypiion

if-then-else

.
4

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) ]
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To TpORANHA TWV OKTW BaciAiIcowy (8-queens)

« Kanoleg nAnpo@opieg yia To OKAKL:
- [MaideTal 0’ Eva TETPAYWVO 8x8
- M BaciAlooa pnopei va Kivnoei optovTtia, KAdeta n dlaywvia
yla 000 TETPAYWVA BEANOEL
- AU0 BacihMlooeg anglhouv n pia TV GAAN €av givat otny idla

YPAUUN, OTAAN i dlaywvio (Kat n pia pnopei va Kivnbei apeoca oto
TETPAYWVO TNG AAANG)
 To npoBAnua: Bpeg Eva TPOMO va
TON00ETNOOUV OKTW PACIAIOOEG
O€ MO KEVN OKAKIEPA £TOL WOTE
Kauia BaciAlooa va pnv
anewleital ano Kanowa aAAn
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AvatrapaocToon

 Oa pnopoUcape Vo avanapaoTroOoUUE TN BaoiAlooa oTn
OTAAN 2, oglpa S Ue ToV OPO queen (2, 5)

* AANG apouU OV UNAPYXOUV OANO KOUUATIO OTN OKAKLEPO—
n.x. 0 6a €xoupe Kanolo pawn (X, Y) N king(X,Y)—6a
XPNOLUONOINCOUKE anAwg Evav 0po TNG HOPYPNG X/Y

* (Ag Oa Tov anoTiuooupe wg dlaipean)
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Mapadsiyua

* 'EVAGC OXNUATIONOGC OKAKIEPAG £lval pa AioTta anod

BaoiAlooeg

O napakatw €ivat yua TIg

Meploocdtepn Prolog
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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.

3/

nocheck ([]1, ).

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,
member (Y, [1,2,3,
nocheck (Rest, X/Y
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Etrapkeia

« 'Exoupe NON QPKETA OUOTATIKA YO VO AUCGOULE TO
NnPOPANUA: N epwtnon legal (X) Pplokel OAOUG TOUG
ENITPENTOUC OXNUATIOUOUG:

?2- legal (X) .
X =[]

X = [1/1] ;
X = [1/2] ;
X = [1/3]
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AUON viIa TIG OKTW BACIAICCES

o Quoka, n napandvw «Auon» Ba napeL NOAU xpovo: Ba
apxioel e TO va BPEL OAEC TIG 64 AUOEIC LE La Bacillooa,
KAl HETA Ba apxloel He OAEC TIG AUOELG e OUO, KOK.

* Mnopoupe va «eKBladooupe» pia Auon pe 8 PaciAlooeG e

TNV €pPWTNON:

8 Q
?7- X = [_I_I_I_I_I_I_I_] ’ 7 Q
| legal (X). ° Q
5 Q
X = [8/4, 7/2/ 6/7/ 5/3/ 4 Q
4/6, 3/8, 2/5, 1/1] . 9
> 2 Q
1
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Y1rapxel duvaroTnTta yia BeATiwon;

 H eupeon ™G AUONG PE QUTOV TOV TPOMO MNMAipveL MNOAU
XPOVO

e 2Tn ouvexela, n Prolog Bplokel anAeg avadlaTtacelg TNG
npwTNG AUONG:

?- X = [ ror_r_r__r_r__r ]r 1egal(x)'

X = [8/4, 7/2, 6/7, 5/3, 4/6, 3/8, 2/5, 1/1]

>
I
™
<
~
N
00
~
(12
o)
~
<
o
~
w

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, 7/2, 5/3, 4/6, 3/8, 2/5, 1/1]

Meploocdtepn Prolog



BeATiwon ToOu TTPOYPAMMATOG

* [lpopavwg KaBe Auon €xel pia BaciAlooca o€ KABe OThAN

« Apa, KABE AUON HNOPEL va ypaPEL HE TN HOPYPN:
X=1[1/_,2/_,3/_,4/_,5/_,6/_,7/_,8/_1

« AivovTtag €vav 0po auThG TNG HopPng neplopioupe TNV
avalntnon, ENtaxuvovTag TNV, KAl ano@euyoupe 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/_,2/_,3/_,4/_,5/_,6/_,7/_,8/_1,
legal (X) .
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MeproooTepeg BEATIWOEIG

* Eneldr) ¢Epoupe OTL OAEC Ol X-OUVTETAYUEVEG E€lval EVTOG
TOU OlOOTAMATOG KAl OLAPOPETIKEG UETAEU TOUG, TO

NPOYPAHHUA LUMOPEL AlyaKL va BEATIWOEL
nocheck ([], ).
nocheck ([X1/Y1l | 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, [1,2,3,4,5,6,7,
member (Y, [1,2,3,4,5,6,7,8]
nocheck (Rest, X/Y).
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BeATIWpEVN AUON oTO TTPORANUA

 To NPOYypPAUMO TwPA TPEXEL APKETA NIO YPRyopa

* [a napadelypa, 0 BPIloKeL NAEOV OAEC TIC AVADLIATAEELG

?- eightqueens (X) .

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

4/7, 5/3,

X = [1/4, 2/2, 3/7, 4/3, 5/6, 6/8, 7/5, 8/1]

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

Meploocdtepn Prolog
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‘Eva treipaua

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 napanavw Katnyopnua o€ OOUAEUEL

« Evyeipel e€aipeon: “arguments not sufficiently instantiated”

* H KARON TOU KATNYOPNUATOGC member /2 OcV €ival ANAWG
KAMOLOG EAEYYOC OTL Ol OUVTETAYHEVEG €ival EVTOG Opiwv
aAAQ gival rrapaywyr) TwWV CUVTETAYUEVWV
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AAAO £va TTEIpOAMO

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

7,8]), assume X in range
81),

« Eveipel e€aipeon: “arguments not sufficiently instantiated”
 HKANON legal (Rest) NpEneL va nponyeital 10Tl

NAPAYEL TNV HEPIKI AUCN Nou XPeladeTal N avadpouLKN
KANON Tou nocheck
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Eupeon piag pévo Auong

* Av BeAapue va BPoUpE pia povo Auon Tou NPoBAAHATOGC
Ba unopouvocape va XPNOLUONOIOOoULE ONOLOdNNOTE Anod
TOUG OUO NAPAKATW OPLOUOUC TOU OXETIKOU

KATNYOPNUATOG
= /s
eightqueensl (X) finds eightqueensl (X) finds
one solution to the one solution to the
eight queens problem. eight queens problem.
23/ 3/
eightqueensl (X) :- eightqueensl (X) :-
once (eightqueens (X)) . eightqueens (X) ,

Meploocdtepn Prolog 81



To cut (!) Tng Prolog

* To npokaBoplopevo katnyopnua ! /0 (daBadletal cut)
XPNOIUONOLELTAL VIO VA MEPLOPITEL TNV onobodpopnon

* H ekTEAEON TOU NAVTA ENTUYXAVEL KAl «KAADEUELY:

- 'OAoucg Toug EVOAANOKTIKOUG TPOMOUG IKavonoinong Twyv

UMOOTOXWY NOoU NMBavwg va unapXouv HETAEU TNG KEPAANG
€VOG KavOva Kal TOU onueiou nou to ! gpgavidetal otov

Kavova, Kal

- 'OAoucG TouG KavOveG Tou IOlOU KATNYOPMHATOG NOU HNOPEL
va €MOVTAL TOU KavOVa Mou nePLEXeL To !

« H xpnon tou npenet va yiveTal pe QeOwW KaL UoTeEPA ano
QPKETN OKEYN
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MNapdadseiypya: OmTIc000pOUNON XWPIG Kal JE 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).

Meploocdtepn Prolog

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

p(x/Y) .-
x (X) ,
',

y (Y) .

p(le) .-
z(X,Y).

p(4,d).

x(1l).
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 trou d¢gv e€eTtdocape

 Tn OouvaTtoTNTA OPLOHOU VEWV TEAEOTWV

* TO XEIPIOUO ECALPETEWV
- E&alp€oelg nou gyeipovtal and To cUCTNUA KAl anod To XPnoTtn
- Ta OXETIKA KATNYOopUaTa throw Kal catch

* Tic BIBAIOOAKEC Kal NOAAG and Ta npoKaboplopEva
KATNYOPNUATa TNG YAWOoOoAG

Meploocdtepn Prolog

84



AtroxaipeTionog otnv Prolog

« AE XPEIAOTNKE VA NAPOAAEIPOURE TOOO NOCOOTO TNG Prolog
0oo napaAsiyape otnv ML kat otn Java

* H Prolog eivat pua pukpn yAwooa

« Eniong, €ival Eva apkeTa LOXUPO epyaAeio eniAuong
(kanolou €1d0ucg) NPOBANHATWY AAAG 0 EMNOEELOC XEIPLOUOG
TNG ano TOV NPOYPAMMUATIOTA OEV €lval NOAU EUKOAOG

* O emdeclog xelplopog tng Prolog npounoBETel TNV
Ul0BETNON KAl EEOLKEIWAN HE HLIa DIAPOPETIKN PLAOCOPIa
NPOYPOAUUATIONOU
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