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Meplexopeva

« Evottoinon

« MovteAa ekteAeoncg tng Prolog
- To §1a8LKACTLKO pHovTeAo
- To povteAo uAoTtolnong
- To a@npnUEVO POVTEAO

 [eploootepn Prolog
- Katnyopnuata eL.codou kat eE060u

- Katnyopnuata diaxeiplong tng Baong tng Prolog
- AplBuntikol uttoAoyLopoL Kal cuyKplogLg otnv Prolog

* [apadelypata mpoypappatiopou o€ Prolog

« Amoyalpetiopog otnv Prolog
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Avtikataotaoeilc (Substitutions)

« Mua avtikataotaon €lval gla cuvaptnon mou
arteltkovidel petaBANTEG o€ OPOUC:

o={X—-aY->"f(a,b)}
- H mapamnavw avtilkatdotaon o avtlotowyel tn petaBAntn X
otoakaLtnYoto f(a,b)

* To aToTEAECHA TNG EPYAPHPOYNG PLAC AVTLKATACTACNC

0€ Evav 0pO SNULOUPYEL Eva OTLYLOTUTTO TOU OPOU
- Namapadewypa, o(g(X,Y))=g(a, f(a,b))
- O opocg(a,f(a,b)) stval otyproturo tou g(X, Y)
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Evottolnon

 Avo opoL tng Prolog t, kKat t, evorotouvtat €Qv UTIAPXEL

KATTIOLa avtlkataotaon o (0 Evorrointri¢ Toug) TToU
KAVEL TOUG SU0 OpouG akpLBwWG Toug dLoug: o(t,) = oft,)
- Ol 6pot a kat b dsv evomolovivtat
- Otopol (X, b) kat f(a, Y) svomolovvtat: évag
evorolntn¢ eivato{X = a, Y = b}
- OtopoL (X, b) katg(Y, b) &sv evortolovvrat
- Otopota(X,X,b) kaca(b, Y, Y) evorololvrat: évac
evorolntg stvato {X = b, Y = b}
- Owopota(X,X,b) kaca(c,Y,Y) dsv evomolotvtat
- Otopora(X, f) kata(Y, f) evomololvtat: évag
evotolnNtnG elvato {X = 42, Y - 42}
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MOAAATIAOL EVOTIOLNTEG

« parent(X,Y) kaL parent(fred, Z):

- 'Evag evortowntrg elvat o 0, = {X - fred, Y - Z}

- ANOG evag elvaL o0 0,={X - fred, Y -» mary, Z - mary}

- AMoG evag etvat o 0,={X - fred, Y - foo(42), Z - foo(42)}
« H Prolog emAgyeL evoTtoLnteg OTIWG O T, OL OTIoLOL

kKaBopldouv akpLBWC TLG AVTLKATACTACELG TIOU £lval
AVAYKALEC yLa TNV EvoTiolnon Twv 6U0 0pwv

« Me aMa AoyLa, n Prolog emAEyEL TOV TTILO YEVLKO
gvoTtoLntTr Twv duo opwv (MGU — Most General
Unifier)
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O 1110 YevIKOG evoTtolntiG (MrE)

« O 0pog¢ t, elval 1o yevikog armo Tov 0po t, eav o t, elval
OTLYPLOTUTIO TOU t, aAAQ O t, Sev lval OTLYPLOTUTIO TOU t,

- Napadelypa: o opog parent (fred, Y) slvat TLo yeVIKOC ATIO TOV
opo parent(fred, mary)

. 'Evag evortolntng o, U0 0pwv t, KaL t, Elvat o Lo YeVIKOG
EVOTIOLNTIG EQV SEV UTIAPYXEL AANOG EVOTIOLNTHG O, TETOLOG
WOTE 0 OPOG 0,(t,) va glvat TILo YEVLKOG arto Tov 0po o,(t,)

« Mropel va anodelyBel OTL O TILO YEVLKOG EVOTIOLNTNG
elval povasdlkog (av ayvorjcoupe Ta ovouata Twv
uetaBAntwv)
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H Prolog XpnoLpOTIOLEL EvoTtOoLnGN YLa TA TTAvtTa

MNepaocpa MapayeTpwy
- reverse([1,2,3],X)

AECLUO peTaBANTWY
-X=0

Kataokeun 6edopevwv
- X = '(11[213])

Emti\oyn dedopevwv
- [11213] = '(XIY)
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‘EAgyxo0G eppaviong (Occurs check)

* Mua petaBAntn X kat evag 0pogt evortoLouvtal Je

TNV avtikataoctacn {X - t }:
-~ X Kat b evomtolouvtat: o MrE stvat {X — b}
- Xkat f(a, g(b)) evomolovvtat: o MIE etvat {X - f(a, g(b) )}
- Xkat f(a,Y) evortotovuvtat: o Nre etvat {X - f(a,Y)}

» EKTOC £dv n yetafAntn X meptdauBavetat atov 0po t:
- OLopoLX kat f(a,g(X)) dev evortolouvtat: n
avtikataoctaon {X - f(a, g(X))} &ev elvaL evomrtontng

« Me aMa AoyLa, TouAaylotov otn Bswpla, n evottolnon
TIPETIEL VA Elval KaAd BepeAtwpevn (well-founded)
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EvoTtolnon xwpLg EAEYX0 EpPAvVLONG

 H default uhotmoinon tn¢ evomoinong otnv Prolog &ev
TEpPLAQUPAVEL EAEYXO ELPAVLONC
append([], L, L).

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

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

?-

* AM\G to ISO Prolog standard mepltAapBavel eva
Katnyopnua pe ovopa unify_with_occurs_check/2
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MovtéAa EKteAeong tng Prolog

Meplwoodtepn Prolog
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To SLASLKAGTLKO MOVTEAO EKTEAECNG TNG Prolog

« KaBe katnyopnua elvat pla dtadikacia yia tnv
atmtodeLEN OTOXWV

-p - q, r.
 Mla tnv amosdeLlEn Tou oTOXOU p, TIPWTA EVOTIOLNCE TO OTOXO0
LE TNV KEPAAN TOU Kavova P, HETA attOSeLEE TO (, KAl JETA
aTtodeLlEe TO r

- s.
 [la tnv amodeLEn ToU OTOXOU S, EVOTIOLNOE TO OTOXO PE TO S
« H kaBe potaon (yeyovog N Kavovac) amoteAEL eva

SLAPOPETLKO TPOTIO ATIOSELENG TOU GTOXOU

« Hamobdel&n umopel va meplhapBavetl KANCELG o€ AANQ
KATnyopnuata-81adLkacleq
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NMapadsiypata

« Qdavtaoteite Ta katnyopnuata tng Prolog cav
OUVAPTNOELG O€ VA TIPOOTAKTLKO TIPOYpaua:

p :-q, r. boolean
q :- S. boolean
r :- s. boolean
S. boolean
p :- p. boolean

MepLoootepn Prolog

p() {return
gq() {return
r() {return
s() {return

p() {return

q() && r();}
s();}
s();}

true;}

p();}
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OtmtLoc0odpopnon (Backtracking)

« Mua TtepLtAokr): omiicBodpopunon

* H Prolog kpatasl pla Atota pge 0AoUG Toug SuVATOUC
TPOTIOUC JE TOUG OTIOLOUC PTTOPEL Va LKavoTtoLnBel
KATTIOLOC OTOXOC KAL TOUC SOKLUALEL UE TN OELpA PEXPL
Va LKAVOTIOLNOEL TIANPWC TO GTOXO N HEXPL Va
eEAVTANOEL OAEC TLC SuvVATOTNTEG LKAVOTIOLNGCN G TOU.

* '/EOTW 0 OTOXOC P OTO TIAPAKATW TIPOYPAUMA: O
OTOXOC LKAVOTIOLELTAL, AAAQ POVO HE Xpnon

otrtitoBodpounonc. 1. p :-gq, r.
2. (q :- S.
3. q
4. r
MepLoootepn Prolog S. S - 0 = 1. 13



AvtLKataotaon

* AMN\N pla TIEPLTTAOKI): avTlKataotaon JETaBAnTwy

« MuLa Kpuppévr] por'] AN poq)op[(]g H avtikataotaon O, TpOKUTTEL
armo TNV anodelén Tov 6pov

0,(0,(r(Y)))

.. | H oovBeon twv aviikataotaoemv
|| EMOTPEPETAL TOV KAAOLVTX

H avukatdotaon o, = MGU(p(T(Y) ).t
7 EQAPUOCETAL O OAEG TIG PEDETONEVES
| oLVBNKEG TTPOG IKAVOTIOINGT TG TPOTACTG

O 0pog mov amodeiydnke eival o

............................................................................................ » p( f (Y)) - - q(Y) o r(y) .~
O apy1KoG R ——
= OpOC TIPOG :

amnodeén t

.| avTikatGotaon o, 1 onoia
TPOKUTITEL &TIO TNV S1ad1Kaoix

amodegng tov otoxov o,(q(Y))
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To povtEAo vAottoinong: EmiAucon (Resolution)

» To Baolko Brjpa cuutepacpou

« KdaBe kavovag avarmapLotatal PJe pia Alota armo 0poug
(kaBe yeyovog avatapLoTatal armo ALoTa eVO¢ OTOLYELOU)

« KaBe Brpa emiAuong XpnOLUOTIOLEL LA ATTO AUTEC TLG
ALOTEG, pLa opqQ, yLa va ETILTUXEL KATIOLA TIPO0S0
oTnNV anodelén ylag Alotag armo 0poug TIou lval
OTOXOL TIPOG ATIOSELEN YLA TNV ATIAVTNON KATIOLAG
£pWTNONG

function resolution(clause, goals):

let sub = the MGU of head(clause) and head(goa'ls)
return sub(body(clause) concatenated with tail(goals))
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Napadsiypa emiAuong

[ TNV TOpaKAT® AlOTO OpWV TIPOC AMOOELEN:
[p(X),s(X)]
KOl TOV KAVOVQ:
p(f(Y)) :- a(y), r(Y).
O IIT'E eivan o {X = f(Y)}, Kol 0TO €MNOWEVO Pr)o TPOKVTTEL M
ALOTQ OMOTEAOVEVT] ATIO TOLG OPOLG;:

resolution([p(f(Y)),q(Y),r(Y)], [p(X),s(X)])
= [a(Y),r(Y),s(f(Y))]

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

MepLoootepn Prolog
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‘Evag dLeppnveag tng Prolog

function solve(goals)
if goalls is empty then succeed()
else for each clause c 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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NMNapadsypa

M pepikn emiAvon tov p(X):

1. p(f(Y)) :- solve([p(X)])
q(Y), r(Y). 1. solve([q(Y),r(Y)])
2. q(g9(2)).
3. q(h(2)). 2. nothl.ng
4. r(h(a)). 3. nothl.ng
4. nothing

* H ouvaptnon solve S0KLUAEL TLC TEOOEPLC
TIPOTACELC TN Yia PETA TNV AAAN
- H mpwtn mpotaon tatpralsl, Kat n cuvaptnon solve KaAet
TOV £0UTO TNG avadpopLKA YE TO ATIOTEAECHA TNG SLaAuong

- OL GMAEG TpELG TTIpOTACELG €V TALPLAlOUV: OL KEPYAAEG TOUG
8EV €VOTIOLOUVTAL PE TOV 0PO TNG AloTag
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Mapadelypatog cuveXELA

M pepikn emiAvon tov p (X), emektapévn:

1. p(f(Y)) :- solve([p(X)])
q(Y),r(Y). 1. solve([q(Y),r(Y)])
2. q(g(z2)). 1. nothing
3. q(h(2)). 2. solve([r(g(z))])
4. r(h(a)). e
3. solve([r(h(z))])
4. nothing
2. nothing
3. nothing
4. nothing
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To TTAPASELYH O OAOKANPWHEVO

1. p(f(Y)) :-
q(y),r(y).

. q(9(2)).

. q(h(z)).

. r(h(a)).

HWN

MepLoootepn Prolog

H oAkn emiAvon g epatong p(X):

solve([p(X)])
1. solve([q(Y),r(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
20



ZUAAOYN TWV AVTLKATAOTACEWV

function resolution(c lause, goals, query):
let sub = the MGU of head(c lause) and head(goals)
return (sub(tail(c Lause) 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))

« TpoTtoTtoLNUEV oUVAPTNON TIOU SEXETAL WG OPLOUA
TNV APXLKN EPWTNON Kal £@appoleLl OAEG TLC
AVTLKATACOTACELC TIAVW TNG

* XTO TEAOG TNG ETLAUONG, TO ATTOSELYXOEV OTLYHLOTUTIO
TIEPVLETAL WC OpLOUA OTn cuvaptnon succeed
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L WN

. P(f(Y)) :-

q(y),r(y).

. q(9(2)).
. q(h(z)).
. r(h(a)).

H oAkn emiAvon ¢ epotnong p(X):

solve([p(X)],p(X))
1. solve([q(Y),r(Y)],p(f(Y)))
1. nothing
2. solve([r(g(z))],p(f(g9(2))))
1. nothing
2. nothing
3. nothing
4. nothing
3. solve([r(h(z))],p(f(h(2))))
1. nothing
2. nothing
3. nothing
4. solve([],p(f(h(a))))
4. nothing
2. nothing
3. nothing
4. nothing
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ALeppnveig tng Prolog

« O SlepunVveAC TTIOU POALC eLaUE ElvaLl AELTOUPYLKOC
aAAQ Sev YpnoLUOTIOLELTAL ATTO TLG UAOTIOLNOELC TNG
Prolog

« 'OAec oL uAoTtolnoelg Tng Prolog petel pev va
AELTOUPYNOOUV UE TOV TPOTIO TIOU LOALG TtEpLlypadape
aAAQ cUVNBWCE XPNOLUOTIOLOUV EVTEAWC SLAPOPETLKEG
TEXVLKEG UAoTIOLNONG: pETawpalouv Tov KwLKA o€

YAWOOQ KATIOLAG a@npenUEVNS pnxavng
* H 1o ocuvnBLopEvn TeToLla pnyavn stvat n Agnpnuevn
Mnyxavn tou Warren (Warren Abstract Machine)
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To apnpnMEVO HovTEAO: Asvdpa aTtodeLEng

* O@&AOUUE VA avaTtapaCcTrOOUUE E KATIOLO TPOTIO TN
OELPA TWV AELTOUPYLWV TNG EKTEAECNC, OPWC XWPLS va
nepLopidetTal N TEXVLKI TNG UAOTTIOLNONG

« Ta &evdpa amodelEng armoteAoUV Evav TETOLO

(POPUAALOUO:
- H pida elval n apyLkr epwtnon
- OL KOpBoL tou evépou eival Aloteg amod 0poug TIpo¢g attodeLEn,
Kal KaBe KOPPBog £xeL va Ttaldl yLa kabe ipotacn tou
TIPOYPAPHATOG
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NMNapadsypa

solve [p(X)]

solve [q( nothing nothing nothing

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

nothing nothing nothing nothing

nothing nothing nothing solve [ ]
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ATtAoTTOLNON TWV SEVEPWV ATtOdELENG

* Ta mtatdla Kabe KOPBOoU AVTLOTOLYOUV OTLG TIPOTACELG
TOU TIPOYPAUIATOC

« Kal n oglpa toug elvatl téLa pe tn oELpa PAvLcnC
TOUC OTO TIpoypappa

* MTOpOUPE va ATTAOTIOLI|COUE TO §EVSPO HE TO va
araAelPpoupe OAOUC Toug nothing KouBoug

* OLKOpBoL autol avtLotolyoUV o€ TIPOTACELG OL OTIOLEC
SEV EVOTIOLOUVTAL PJE TO TIPWTO OTOLYELO TNG AloTag
TOU KOp[Bou Ttatepa
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MapAadeLypa ATTAOTIOLNHMEVOU SEVEPOU ATIOSELENG

solve [p(X)]
\

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

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

solve [ ]
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ZnpacloAoyia tng Prolog

« A0BEVTOC eVOC TIpOYPAPUATOC KaL PLAG EpWTNONG, eva
ovuotnua Prolog Tipemel va AeLToupyrOEL PE TPOTIO
Tou kaBopiletal amo pLa mpwta Kata Badog,
aplLotepa ipog ta Se€la duaoyon (depth-first, left-to-
right traversal) Tou 6evépou amodelgnc

* 'Evag TpOTIOC uAoTtolnong elvatl HECW KATIOLOU
SlepuNVea OTIWC AUTOC opilleTal armo Tty cuvapTnon
solve

« XTNV TIPA&N cuvrnbwg xpnotpoTtiolouvtal AAAOL, TILO
amtoS0TLKOL, TPOTIOL UAOTIOLNONG
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Katnyopnpata eL66d6ou KaL e§0d0u

* H eloobdog Kal n €£060¢ OPpwWV YLVETAL OXETLKA ATIAQ

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

true.
?- read(X).
| : hello(world).

X = hello(world).

?-

« Omolooénmote 0pog tng Prolog pumopet va dtafaoctel

* YTIapyeL €MloNG To Katnyopnua nl/0 to otolo lvat
LooSUVaUOo PE TNV KANon write('\n')
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To Katnyopnua assert/1

* [1pocBetTEL Eva yEYOVOG I EvaV KAVOVA OTNV ECWTEPLKN
Baon &edopevwv TNC Prolog (oto 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

* ATIOPOKPUVEL TNV TIPWTN TTPOTACN (Kavova 1) YEyovog) TTou
EVOTIOLELTAL JE TO OPLOPA TOU aTIO TN Bdon Twv dedopevwv

?- parent(joe,mary).
true.

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

?- parent(joe, mary).
false.

* YTapyeL miong kat To katnyopnua retractall/1 to
OTIOLO ATTOPAKPUVEL OAEC TLC TIPOTAGCELG TIOU EVOTIOLOUVTAL
LIE TO OpLOPA TOU
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Ta katnyopnuata listing/0 kot listing/1

« TuTIWVOULV TNV £0WTEPLKN Baon dedopevwy TN Prolog:
- OAn(listing/0)n
~ HOVO KATIOLO CUYKEKPLUEVO 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 amoTLPnUEVOL OpoL

* OLteAeoteg NG Prolog ETILTPETTOUV TILO CUPTIUKVWHEVN
ypa@n Twv 0pwv, AAAG oL 0poL Sgv ATTOTLHWVTAL

« 'OAec oL TapakdaTw ypageg elvat o LdLog opog Prolog:

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

« O mapanavw 0pog SV EVOTIOLELTAL PE TOV 0pO 7
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ATIOTLHNON APLOPNTLKWV EKPPACEWV

?- X1s 1 + 2 * 3.

* To ipokaBopLopEVO Katnyopnua is/2 Pmopel va
XpNOoLuoTIonNBEL yLa TNV amotipnon €Vvog Opou TIOU
elval pyLa aplBuntikn ekppacn

« is(X,Y) amotiua Tov Opo Y KAl EVOTIOLEL TOV OPO X PE
TO ATIOTEAECUA TNG ATTOTLUNONG

* Yuvnbwcg xpnoLuoTioLeital WG Suadlkog TEAEOTNG
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H artotipnon rtpoUTtoBETEL TLUEG...

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

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

1

3.

?-Y1is X + 2, X = 1.

ERROR: is/2: Arguments are not sufficiently instantiated
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ApPLOUNTLKEG EKPPACELG KOL CUVAPTNOELG

« YeE Evav Opo X is Y, oL UTIO-OPOL TOU Y TIPETIEL VA Elval
aplBuol N amoTiHWUEVEG TUVAPTNOELC

* OLOUVaPTNOELC AUTEC TTEPLAAUBAvVoUV Touq
TIPOKABOPLOPEVOUC apLOUNTLKOUC TEAEOTEC +, -, *
kKat /

« 'OTwg Kal TIpoKABopLOPEVEC ApLBUNTLKEG CUVAPTNOELC,
m.x. abs(X), sqrt(X), floor(X), ...
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MPAYHATLKEG KOL AKEPALEG TLHEG

. AUO aplBunTtikol TuTtoL:
?- X1is 1 / 2. PLIHN

e OKEPALOL KAL TIPAYHATLKOL.
OL TIEPLOCOTEPEC apLOunTLKoL

?- X is 4.0 / 2.0. TEAECTEC KAL CUVAPTIOELC

X =2.0. elval UTTIEPPOPTWHEVOL YLa
OAOUC TOUC CUVSUACHOUC

;?(- X21$ 5 // 2. Opl.O'lJ(’JI(UV.
H Prolog €xeL Suvaptkoug

?- X is 4.0 / 2. TUTIOUG - oL TUTToL ,

X = 2.0. XPNOLUOTIOLOUVTAL KATA TO

XPOVO €KTEAECNC yLA TNV
ETILAUON TNG UTIEPPOPTWONC.

Mapatnpelote OJWE OTL O
OTOXO0C 2 = 2.0 ATOTUYXAVEL.
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ApPLOUNTLKEG CUYKPLOELG

« TeAeoteg aplBuNTIKNG ouyKpLoNG:
<, >, =<, >z, =:=, =\=
* Y€ pLa aplbuntikn ocuykplon, n Prolog amotipa kat ta
6U0 oplopata Tou TEAEDTH) KAl CUYKPLVEL TLG TLHEG TTOU
TIPOKUTITOUV
« Apa kat ta U0 oplopata TIPETIEL VA £XOUV TLHEG yLa
OAEC TLG PETABANTEC TOUC
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ApPLOUNTLKEG CUYKPLOELG

?- 142 < 1*2.
false.

?2- 1 < 2.0.
true.

?- 142 >= 1+3.
false.

-2
-2.0.

X
Y

2.

?- X 1s 1-3, Y is 0-2.0, X =:= Y.

MepLoootepn Prolog
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ZUYKpPLOELG LooTntag otnv Prolog

* MEXPL OTLYUNG EXOUUE XPNOLUOTIOLNOEL TPELC
SLAPOPETLKOUC TEAEOTEC CUYKPLONG LOOTNTAC:
X is Y amoTiud Tov 0po Y Kal EVOTIOLEL TO atmtoTeEAeoua e To X
TL.X. 3 is 1+2 emiltuyxavel, aAA\A 1+2 is 3 amoTtuyyAavel

X = Y €VOTIoLEL TOUG OpouUG X Kal Y, aAAa &gv Toug atoTiud
TL.X. TOOO 0 OTOXO0G 3 = 1+2 000 KaL 0 1+2 = 3 aTmoTUYyXAVouV

X =:= Y amotiua toug SU0 OPOoUG KaL TOUG CUYKPLVEL aplBunTika
TL.X. TOOO O OTOXO0G 3 =:=1+2 KaL 0 1+2 =:= 3 €TMLTUYXAVOUV
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NMapadsiypata

mylengthli([],0).

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

mylength2([],0).

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

?- mylengthi([a,b,c], X).
X = 0+1+1+1.
?- mylengthi(X, 3).

. infinite loop ... C
Action (h for help) ? a
% Execution aborted

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

?- mylength2(X, 3).
X=10[, - _1;

. infinite loop ...

MepLoootepn Prolog
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MapadeLypa: sum

sum([], 0O).
sum([Head|Tail],Sum) :-
sum(Tail, TailSum),
Sum is Head + TailSum.

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

X = 6.

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

?-

MepLoootepn Prolog

42



NMNapadeiypa: ged

gcd(X,Y,GCD) :- ———TIpoooyn: Oyt amAd
5D 1s X. ged (X, X, X)
gcd(X,Y,GCD) :-
X <Y,
NewY 1s Y - X,
gcd (X, NewY, GCD) .
gcd(X,Y,GCD) :-
X > Y,
NewX 1s X - Y,
gcd(NewX,Y,GCD).

MepLoootepn Prolog
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MapadsiLypa: xpaon tou Katnyopnpatog 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.

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

MepLoootepn Prolog
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Napadewypa: factorial

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

MepLoootepn Prolog

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

?- factorial(2*5,F).

F = 3628800 ;
false.

?- factorial(-2,F).
false.
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Awaleuin kal if-then-else otnv Prolog

O uadlkog teAeotn(C ; /2 uAoTttolel Tn Staleuén (or)

O oplLopOG Tou Elvat:

SU(X, ) - X.
(., Y) - Y.

To if-then-else ypagetal pe xprjon dtaleu&éng kat Tou
duadlkou teAeotn ->/2

O oplLopOG Tou Elvat:

(Cond -> Then ; _) :- Cond, Then.
(Cond -> _ ; Else) :- \+ Cond, Else.
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Napadsypa xpriong dtaleuvéng kau if-then-else

factorial(X,Fact) :- factorial(X,Fact) :-
X =:= 1, Fact 1s 1. ( X =:=1, Fact is 1
factorial(X,Fact) :- X > 1,
X > 1, => NewX 1s X - 1,
NewX is X - 1, factorial(NewX, NF),
factorial(NewX, NF), Fact 1s X * NF
Fact 1s X * NF. ) .
|
\Y
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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NMNapadewypa xpnong if-then-else

gcd(X,Y,GCD) :- gcd(X,Y,GCD) :-
X =:=Y, ( X ==Y ->
GCD 1is X. GCD 1s X
gcd(X,Y,GCD) :- = ; X <Y ->
X <Y, NewY is Y - X,
NewY is Y - X, gcd (X, NewY, GCD)
gcd (X, NewY, GCD). PX>Y ->
gcd(X,Y,GCD) :- NewX 1s X - Y,
X > Y, gcd(NewX, Y, GCD)
NewX 1s X - Y, ) .
gcd(NewX, Y, GCD).

ATIO TOV TOPATIAVE KOOIKX
LTTOPOVE VO TIAPAAETPOLIE
TOV EAEYYO TNG OLVONKNG

X > Y (Kot QUOKK TO =>)
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ZupttepLpopa tov if-then xwpig to else

Mpoocoxn: Eva if-then ywplc to else koppatt Ba
ATIOTUXEL €AV N ouvBnNkn tou if &gv elvat aAndnc

* Av BEAOUPE VO CUVEXLOTEL N EKTEAEDN UE TOUC OTOXOUC
ueta to if-then, TIPETEL va X pNOLUOTIOLN)COUE OTO else
KOUUATL TO Katnyopnua true/0
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Avo Mapadeiypata MpoypappuaTtwy
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Meplwoodtepn Prolog

50


http://en.wikipedia.org/wiki/Image:Knapsack.svg
http://fcinternet.hwdsb.on.ca/~mafa8754/chess.site/Queen-White.JPG

MpoBAnuata avalntnong Avocng

* H Prolog 6¢ oxedLaotnKe yLa TTPOYPAUMATLONO
ApLOUNTLKWY EQApUOYWV (TIPOPAVWG)

* Ta mtpoBAnuata ota ottoia n Prolog SelyveL TIC
LKAVOTNTEC TNG elval TtpoBAnuaATa TToU XPNGCLUOTIOLOUV

avadlntnon o€ Eva Ywpo AUCEWV Kat OTIoU
- Mpoaoéloplloupe Evav opLopo TNG AUCNC PE XPNon AOYLKNG Kal
- Apnvoupe tnv Prolog va BpetL autr tn Auon

* Oa e&eTaooupE TG AUCELG SUOo TipOoBANUATWY:
- To mpoPAnua tou cakidiou
- To tpOBANUA TwWV OKTW BaclAlocwv
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To tpOBAnua tov cakldiovu (Knapsack problem)

* Etolpaloupe To 0aKLbLO pag yla pLa eképoun

 XTA VTOUAATILA UTIAPXOUV Ta NG TpOPLUAQ:

Item Weight in kilograms Calories
bread 4 9200
pasta 2 4800
peanut butter 1 6700
baby food 3 6600

* To oakidlo YwpdAeL TipAypata cuvoALlkou Bapouc 4 kg.

* [lowa emAoyn Ttpayuatwy Bapoug < 4 kg.
LEYLOTOTIOLEL TO TIO0O TWV Bepuidwy;
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OL artAnoteg peBodolL & SouAelouv

Item Weight in kilograms Calories
bread 4 9200
pasta 2 4800
peanut butter 1 6700
baby food 3 6600

+ [pwTta T TtepLoocotepeC Bepuidec: bread = 9200

* [lpwTta ta 1o eAapla: peanut butter + pasta = 11500

« Baoel tou Aoyou Bepuidec/Bapoc: 16Lo ye To apanavw
* (H BeAtiotn emlhoyr): peanut butter + baby food = 13300)

* (KAaoowko ipoAnua dynamic programming “ algo, 70)
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Avalntnon

* Agv UTTAPYXEL YVWOTOC aAyopLlBuog yLa to

OUYKEKPLUEVO TIPOLBANUA TTOU
- MNavta &ivel tn BeAtiotn Auon yLa to TTPpoBANua, Kat

- XpeLtaletal AlyoTtepo armo eKOTLKO XpOvo yLa va tn Bpel
(cuvapTtnoEL Tou TTANBOUC TWV TPOYLHWV)

« Katd ouvettela, 6 Ba TIPETIEL VA VTPETTIOPACTE AV
XPNOLUOTIOLNOOUHE EEAVTANTLKN avadlrtnon

* To avtiBeto paAilota, emeldn n avalntnon lvat Katt
Ttou n Prolog kavel KaAa

MepLoootepn Prolog
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Avarmtapaoctaon

* Oa avarapactr)ooupe KABe €L60¢ payntou HE ToV
opo food(Name, Weight,Calories)

 To vtouAarit Tou Ttapadelypatog pag avaraplotatat
WG PLa AloTa ato TETOLoUC OPOUG:
[food(bread, 4,9200),
food(pasta,2,4800),
food(peanutButter,1,6700),
food(babyFood, 3,6600) ]

* Oa XpNOLUOTIOLCOUE TNV L&La avanapactacn yLa ta
TIEPLEXOPEVA TOU CAKLOLOU
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AKOAOUOBLEC KaL UTTAKOAOUOLEC

/*
subseq(X, Y) succeeds when list X is the same as
list Y, but with zero or more elements omitted.
It can be used with any pattern of instantiations.
*/
subseq([]1, [1)-
subseq([Item | RestX], [Item | RestY]) :-
subseq(RestX, RestY).

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

« Mua uttakoAouBia prag Alotag elvat eva avtlypago
TNC AloTag OTIoU KATIoLa oToLyELa TNG AloTag Exouv
TTAPAAELPOEL - 0TO TTAPASELYPA PaC TA TIEPLEXOPEVA

TOU oakLdilou lval pLa uttakoAoubia tou vtouAarou
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Karowa tapadeiypata

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

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

= [1, 2] ;

= [1, 3] ;

1
i

= [2, 3] ;
= [2] ;
= [3] ;

X X X X X X X X
|
=
Rl

MepLoootepn Prolog

IapatnpeioTe 0TI TO KATHYOPNUQ
subseq/2 oyt uévo pmopei va
eAey&el Kata mooo pia Alota eivat
pia vrakoAovBia kamolag aAAng
AAAG pmopel emiong va opoyayel
vrtakoAovOiecg, Ti¢c omoiec ko Oa
XPNOILOTIOINTOULE Yl TN ADOT TOU
npofAnuatog Tov oakidiov.
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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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BonOntikd Koatnyoprnuoto

/*
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(_,W1,_) | Items], W, Weight) :-
NW is W + W1,
weight (Items, NW, Weight).

(To katnyopnua calories/2 slval avtiotoLyo.)
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La va SO0V ME TTOU BPLOKOUAOTE...

?- knapsackDecision(
[food(bread, 4,9200),
food(pasta,2,4800),
food(peanutButter,1,6700),
food(babyFood, 3,6600)],

4,

10000,

X).

X = [food(pasta,2,4800), food(peanutButter,1,6700)]

2.

* H mapamavw kArjon amowacilel eav uTtapyEL AUcn TIou va
LKAVOTIOLEL TO OTOXO TWV EAAXLOTWYV Bepuidwy (10000)

* 'OXL OPWG UTTOYPEWTLKA TN AUon TTou {NTAUE EUELC...
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ATtoQAOoLOLMOTNTA KAl BEATLOTOTIOLNON

« Mexpl oTLyung AUoape To mpofAnua tne¢ amoeacnc yLa
TO TIPOANUa Tou cakLdiou

* AUTO TToU BEAoUpE va AUcoUPE elval To mpofAnua tng
BeAtiotomoinonc tng AUGCNG TOU CUYKEKPLUEVOU
nipoBAnuatog

[0 va TO ETLTUYOUUE, Ba XpnOLUOTIOLI|COUME £va AAAO
nipokaBoplopevo katnyopnua tng Prolog: findall/3
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To katnyopnpa findall/3

 findall(X, Goal, L)
- Bplokel 6AoOUC TOUC TPOTTIOUC PE TOUG OTIOLOUG 0 O0TOX0C Goal
LKAVOTIOLELTAL

- Ta tov kaBeva amo autoug, epappuoleL oTtov 0po X TtV LéLa
AVTLKATAOTAOoN PE TNV OTIola 0 0ToX0¢ Goal LkavoTtoLnOnkKe

- Evomolel tn Alota L pe tn Alota 0Awv autwy Twv X

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

2.

« Ymapyouv tecoepLg AUoeLG yua to subseq(_, [1, 2])

« YUMeEape pLa Alota amo 42, eva yla Kabe Auon
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ZUAAOY TWV ATIAVTCEWV IOV BEAOUVE

« Yuvnlwcg, n mpwtn tapapetpog tou findall/3 eival
£VAG OPOC PE TLG HETABANTEG TIOU UTIAPYOUV OTO
OTOXO TIPOC ETILAUCN

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

2.

* H mapamnavw pwtnon CUAEYEL OAEC TLC ATIAVTIOELC
NG epwtnonc-otoyxou 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 1s =< 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 1is =< 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 1lists of food
items, the best list of food items seen so far, 1its
total calories, and the final result.

*/

maxCalories([First | Rest], Result) :-
calories(First, FirstC),
maxC(Rest, First, FirstC, Result).

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

Meplwoodtepn Prolog
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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 1lists of food
items, the best list of food items seen so far, 1its
total calories, and the final result.

*/

maxCalories([First | Rest], Result) :-
calories(First, FirstC),
maxC(Rest, First, FirstC, Result).

maxC([], Sofar, _, Sofar).

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

NSofar = First, NMC FirstC

To idio pe xprion
NSofar = Sofar, NMC = MC if-then-else

4

),
maxC(Rest, NSofar, NMC, Result).
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?- knapsackOptimization(
[food(bread, 4,9200),
food(pasta,2,4800),
food(peanutButter,1,6700),
food(babyFood, 3,6600)],

4,

Knapsack).

Knapsack = [food(peanutButter,1,6700),
food(babyFood, 3,6600) ]

Meplwoodtepn Prolog
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To T(POPBANHA TWV OKTW BacLALoowV (8-queens)

« KaroLeg TANPOYOopPLEC yLa TO OKAKL:
- Mailetal o' va tetpaywvo 8 8

- Mua BQOL)\LOGQ pnopst va KwvnBet opLlovtia, Kabetan
SLaywvla yla 0oa TeTpaywva BeAnoel

- Auo BaoL?\Locsq areltlovv n pla tTnv AAAN €av elval otnv éLa
ypappr] oTnAn r] SLaywvio (kat n ula prropel va kivnBel
AUECA OTO TETPAYWVO TNG AAANG)

« To mpoPAnua: Bpeg Eva TpoOTIo va
tortoBeTnBoUV oktw PBaclAlooeg
OE JLA KEVI] OKAKLEPQA £TOL WOTE
Kapia BaciAlooa va pnv
arelAeltat amo kamola aAAn
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Avarmtapaoctaon

* Oa pTopOoUCAE VA avarnapactrjoouue tn BaciAlooa
oTn otNAn 2, osLpa 5 pe tov 0po queen(2,5)

* AMNA aou &ev uTtapyouv AAAQ KopAtLa otn
oKakLepa—TL.X. &€ Ba €youpe karoLo pawn(X,Y) n
king (X, Y)—6a xpnoLuoToLr|ooudE amAwg evav 0po
TNG HopPPNG X/Y

* (Ag Ba Tov amotLpnoouuE we dlaipeon)
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NMNapadsypa

* 'Evag oXnUATLOPOC OKAKLEPAG Elval pLa Alota aTto
BaolAlooegg

« O apakatw €lvat yua Tt Bacidicoeg [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.
*/
nocheck([], _).
nocheck([X1/Y1 | 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
all coordinates in range and no queen

queens:
in check.

*/

legal([]).

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

member (X, [1,2,3,4
member (Y, [1,2,3,4
nocheck(Rest, X/Y)

~ -~
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ETtapkeLa

* 'EXOUpE N&N APKETA CUCTATLKA YLA VA AUCOUE TO

npoBAnua: n epwtnon legal(X) BplokelL OAOUC TOUC

ETILTPETITOUC OXNUATLOPOUC:

?- legal(X).
X =11/
X = [1/1] ;
X = [1/2] ;
X = [1/3]

MepLoootepn Prolog
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AUGN yLa TLG OKTW BACLALOOEG

« duoLka, N tapamavw «Aucon» Ba TdpeL TTOAU xpovo: Ba
apyloeL ye To va Bpetl OAEC TIC 64 AUoELC e pLa BaciAlooa,
KAl JETA Ba apyLloeL pe OAEG TLG AUGELG PE U0, KOK.

* MTmopoUpe va «ekBLacoupe» pLa Avon pe 8 BaciAlooeg pe

TNV EpWINOnN:

8 Q

?- X = [—I—I—I—I—I—I—I—]I 7 Q

| legal(X). 6 Q
5 Q

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

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

a. 2 Q

11Q

MepLoootepn Prolog 74



YTapxeL duvatotnta ywa BeAtiwon;

« HeUpeon tn¢ AUCNC PE AUTOV TOV TPOTIO TIALPVEL TIOAU
XPOVO

« XTn ouveyxelq, n Prolog Bplokel amAeg avadlata&elg
NG PWTNE Avongc:

- X=10_,_, ., .,.,_,_,.], 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, 7/2, 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
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BEATLWGON TOU TIPOYPAHUMATOG

« [popavwg KABe Auon €xeL pia BaciAlooa og KABe oTtNAN

« Apaq, KaBs AUon UTIOPEL Va ypageL PE TN popwn:
X=1[1/_,2/_,3/_,4/_,5/_,6/_,7/_,8/_]

« Alvovtag evav 0po autrg NG Hop@ng TepLopLlOUPE TNV
avadntnon, EMLTtayuUVovTAg TNV, KAl aTtoPEVYOUHE TNV
eupeon amAwV avadlatagewv

/* 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/_],
legal(X).
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NMepLocotePEG BEATLWOELG

« EmeLdn EEpoupe OTL OAEC OL X-OUVTETAYPEVEG Elval
EVTOC TOU SLa0TNPATOC KAl SLAPOPETLKEC PETAEL TOUG,

TO TIPOYPAMMA UTIOPEL ALyaKL va BEATLWOEL
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
member(Y, [1,2,3,4,5,6
nocheck(Rest, X/Y).
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BEATLWHEVN AUGH O0TO TIPOBANHA

* To TIpOypaUUA TWPA TPEXEL APKETA TILO Ypryopa

« [a mapadelypa, 6€ BpLoKeL TTAEOV OAEC TLG AVASLATAEELC

?- elghtqueens(X).

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

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

MepLoootepn Prolog
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‘Eva teipapa

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

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

« To mapamnavw Katnyopnua 6& S0UAEUEL

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

* H kAnon tou katnyopnuatoc member/2 &ev sivat
ATIAWG KATIOLOG EAEYYOC OTL OL CUVTETAYHEVEC Elval
EVTOC OpLlwV aAAd slval mapaywyrn TwWV CUVTETAYHEVWVY
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AAAO Eva TtELpapa

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

8]), assume X 1in range
)

4

4 7’

;8]

« Eyeipel e€alpeon: “arguments not sufficiently
instantiated”

« HkAnon legal(Rest) TpEmEL va Tiponyeital SLOTL

TIAPAYEL TNV PEPLKN AUoN Tou xpeLtadetal n
avadpopLKr KAnon tou nocheck

MepLoootepn Prolog 80



EOpeon pLag povo Aucng

* Av BgAape va Bpoupe pla povo Auon tou ipoAruatocg 6a
UTIOPOUCAE VA XPNOLUOTIOLI|OOUE OTIOLOSNTIOTE ATTO
TOUC SU0 TIAPAKATW OPLOPOUC TOU OXETLKOU

KATNYOPNHUATOC

/*
eightqueens1i(X) finds
one solution to the

eight queens problem.

*/
eightqueens1(X) :-
once(eightqueens(X)).

MepLoootepn Prolog

/*
eightqueens1i(X) finds
one solution to the
eight queens problem.

*/

eightqueensi(X) :-

eightqueens(X),
I,
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To cut (!) TnG Prolog

« To mpokaBopLopevo katnyopnua ! /0 (dtaBadetal cut)
XPNOLUOTIOLELTAL YLA VA TIEPLOPLOEL TNV
ottitoBodpopunon

* H eKTEAEDK TOU TIAVTA ETILTUYXAVEL KAL «KAASEVEL»:

- 'OAoUC TOUG EVAAAKTLKOUG TPOTIOUC LKAVOTIOLNONG TWV
UTTOOTOX WV TIOU TILBaVWE va UTtapyouV PETAEL TNG
KEPAANG EVOC KavOva Kal TOU onueLlou Tou To !
epavideTal oTov Kavova, Kal

- 'OA0UC TOUC KaVOVEC TOU LELOU KATNYOPrUAToC TToU
UTIOPEL VA ETIOVTAL TOU KAVOVA TIOU TIEPLEXEL TO !

* H xprion tou TpETEL va YyiveTaL PE PELSW KaL UoTEPQ
QTIO APKETH OKEYN
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NMNapadeLypa: OTtLo00S6pONCN XWPLG KaL ME cut

p(XIY) - -
x(X),
y(Y).
p(XIY) . -
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 =D ;
X =2
Y = a ;
X =2
Y=Db ;
X =3
Y =c¢C ;
X =4
Y =d ;
false.

p(XIY) . -
x(X),

y(Y).
p(XIY) - -

z(X,Y).
p(4,d).
x(1).
x(2).

y(a).
y(b).

z(3,c).

2= p(XIY)
X=1

Y = a ;
X =1
Y =Db ;
false.




MéeEpn tng Prolog tou d&ev eEetacape

* Tn SuvatotnNTa OPLOPOU VEWV TEAECTWV

* To xeLpLOPO €alpecewv
- E&alpeoelg ou eyelpovtal ano to cucTnua Kat aro to

Xpnotn
- Ta oxetka katnyopnuata throw kat catch

* Tic BLBALOBNKEC KaL TTOAAG aTTO Ta TIpokabopLopeva
Katnyopnuata tng YAwooag
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ATtoXaLPETLOMOG otnVv Prolog

« Ag ypeLtaotnke va apaAelPoupe TOCO TTOCOCTO TNG
Prolog 0co mapaAeiyape otnv ML kat otn Java

* H Prolog elvat pLa pikpr) y\wooa

« Emiong, elvat Eva apketa Loyupo epyaieio emiAuonc
(kamolou €idouc) TtPoBANUATWY aAa 0 eTILOEELOC
XELPLOPOC TNG ATTIO TOV TIpoypappatiotn &gv elval oAU
£UKOAOC

« O emdetLloc xeLpLopog tng Prolog ipoUToBETEL TNV
uLoBeTNoN Kal E0LKELWON PE PLa SLAPOPETLKN
@L\OCOPLa TIPOYPAUATLOUOU
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