1. BAZIKA ZTOIXEIA THZ PROLOG

1.1. Eicaywyh

Ma va ypayoupe gva npdypappa otnv PROLOG, npenel va ekppAaAcoUlE TO
MPOPRAN A IIOU BEAOUNE VA EMIAYOOULE LIE TN HOPYN:

AVTIKEigeva <---> XYXE£0€I§ AVAHECH OTU AVTIKEIHEVA

H meptypa®l] TV QVTIKEHEVOV KOl TWV OXEOEWV TIOU 1oX0oUV PETAED TOUG
yivetal pe T Bonbela ek doukiyv unyavicuav rou n PROLOG SaveileTat
and ™ Madnuatikly Aoyikn. Ot pnxaviouoi autol eival: oL ppaoeig (clauses)
Kalt n yovadikhy doun Sedopévuv nou ovopdletar Aoyikég é6pog (logical
term). Ynapyouv Tpuv edwv @ploelq: Ta yeyovora (facts), ol kKavéveg
(rules) xaL ot epwTiioel§ (queries). EToL o npoypappatiopdés otnv PROLOG
ouvioTarat:

(a) oTov OpLOoPd TWV AVTIKEWEVV KAl TWV OXECEWY TIOU oY Uouv peTagl Toug
(e TN BonBeia yeyovaTtmv Kal Kavovev Kal
(8) UMOPOAN epwWTROELYV YUPW ard TIG OXEOEIS GUTEG.

Eva npwto npdypappa ypappévo otnv PROLOG divetar napaxkatw. To
npéypaupa autd neplypaPel TI¢ oxEoelg father, mother, parent Kal
grandparent TIOU UMOPOUV va LOYXUOUV Qvapeoa OT1a AVTIKE(LEVA uranus,

kronos, demeter, zeus, athena, artemis, apollo, gaia, persephone, Kdl rhea.

®1: father(uranus,kronos).

D2: father(kronos,demeter).

D3 father(kronos,zeus).

P4 father(zeus,athena).

®5; father(zeus,artemis).

P6: father(z éus,apollo).

P7: mother(gaia,kronos).

D8: mother(demeter,persephone).




DI: mother(rhea,zeus),

®10: parent(X,Y) :- father(X,Y).
P11: parent(X,Y) :- mother(X,Y).
P12: grandfather(X,Y) :- father(X,Z), parent(Z,Y).

P13; ?
P14: ?
P15, ?

father(uranus, krones).
father(X, demeter).
grandfather(X, Y).

npéypappa 1.1

1.2 TeyovéTa

H npotn popen ¢paong otnv PROLOG elval 1o yeyovég. 2tnv rmd anAn
nepinTwon éva npdypappa aroteAeiral and £va nenepacpévo apiBud
veyovoTwy. Ievikd éva yeyovog otnvy PROLOG dnAdvel 611 xarola oxéon
(relation) upiotatal avapeoa og KAMOIES OVTOTNTEG-AVTIKEINEVA () KAAUTEPQ
O6TL np oxéon auth eival aAndng). H oxéon ovoupdletal KaTtnyépnua
(predicate) ta &t avrtikeijeva ovopdlovral opicparta (arguments) tou
katnyopnuatog. O aplBuédg Twv opiopatwy avapepetal oav MANBIK6Gg ap18uég
(arity) Tou katnyopiuatog. lcodivapa unopolpe va nodye, 6t av N elval o
MANBIKOG aplBUoS EVOG KATNYOPNUATOG, £va YEYOVOG kKaBopilel TIG eEapTHOEIS
TV N-GdwV ToU IKavoTIooUV Tn CUYKEKPLUEVN oxgorn. 2tnv PROLOG eivai
Suvatdv KAMOLWd KATNYOPRHATA va EXouV TO D10 Gvoua, aAAd SLaPOPETIKOUC
MANBIKOUG apiBuols. Enouevwg 0tav BEAoupe va avagpepbolps Pe akpifeta oe
KAMOoI0 Katnyopnua npEmet va avaeépouls Kat 10 VoA Tou Kal Tov TANBIKG
Tou apiBud. (Xpnowonoteital n e&fg onueloypapia: p/N, érnou p 1o dvoua Tou
KATNYOPNHMATOS Kol N 0 MANBIKOG Tou aploudg.)

210 mpdypappa 1.1, oL pphoeig (P1)-(P9) eivat yeyovora. Ztn @paon (P2), ya
napadelyda, oL otafepéq kronos kal demeter maifouv 10 pOAD TWV
avTiKePEvV kal father gival n oxéon mou upiotatal petagld toug. H epunveia
mou prnopolue va dwooupe otn epdon auth sival lowg nipogavnig:
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"0 Kgovog eivor matégag g Anunroos”.

And ouvTakTikn aroyn wxuouy Ta eENG:

¢+ Ta ovéuata TV OXECEWOY KAl TWV QVTIKEIPNEVHV TIpENEL va apyilouv ard eva
HIKpS Ypdaupa Tou aAgpapnTou.

¢ H oxéon ypapetal npdTn, Kat Ta avTikelusva ypagovTal péoa os éva feuyapl
nopevBEcEWY Moy akoAhouBel Tn oxéon, xwplfovTtal &g petagl Toug HE TN
BonBeia xoppdarwy "

¢+ O yapaktipag "." TormoBeTelTal 070 TEAOG TOU YEYOVOTOG.

H ouvtakT ki ypa@n Tov rnpoypappatev g PROLOG dwagpeper and ulonoinon
oe uAonoinon ™G YA®ooag. Autd cupfaivel yati KadBnotépnoe moAU n
dadikacla Tumomnoinong g yYAnooag. MoAlg 1o 1996 oAokAnpmBnke o katd
ISC kaBopiopog Twv standards tng PROLOG (ISOAEC JTC1 SC22 WG17). 21a
napanavw Kai og 0Tt akoAoudel xpnotpornolovups To standard autd CUVTAKTIKO
rou potalet va exel yivet ko anodektd [DERANSART & al, 1996].

Mia oxéon (f) toodlvaua 1o Katnyopnua rnou avtiotolkei o' aut) propel va
oplotel e TN BONBEIQ MEPLOCOTEPWV TOU EVOC YEYOVOTWYV. ETOL OTNv nepinmrwon
TOU mpoypauparog 1 Ta yeyovota (@1) ewg xat (®6) opifouv tnv oxeon father
Kat Ta yeyovora (@7) £m¢ kal (P9) tn oxEomn mother.

Mepika erumAéov napadelyata yeyovoTwy (KaBog kat i eAeUBepn epunvela
Toug) divovTal MapakaTw:

v1: integer(5). --> To b eival akepalog

v2: likes(john,mary), -> O Ndvvneg apéoet ™ Maipn

v3: language(greek). --> Tda EAAnvVIKG eival pia yAwooa
v4: plays(nick,basket), --> O Nikog naidel pnGoKeT

v§:  different(5,6). --> To 5 eival diapopeTikd and 10 6
¥6: it_rains. --> Bpexel

¥7:  vehicle(ship). --> To mAoio elvat pECO HETAPOPAG
v8: ship(knossos). --> To Kvwodg eivat mholo
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v9: greek(knossos). -->  To Kvwoédg eivat EAAnvikd
v10: programming_language(prolog).
--> H PROLOG slval yYAwood npoypappaTiouoy
v11: beook(prolog,bratko,addison_wesley),
--> To BiAlo pe titAo PROLOG €xet
ouyypagpea tov Bratko kot exkd60nke and
Tov olko ADDISON WESLEY
v12: lives(name(nick, antoniou), address(Kriezotou, 15)).
--> O Nikog Avtwviou katowkel otnv 030
KpteCwtou 15

Yridpyet nepinrwon eva yeyovog va avagépeTat oe éva katnydpnua pe mAnBikod
apiBud 0, 6niwe autd cupBaivel pe 1o yYeyoveg (v6).

Eva yeyovdg pmopel va SnAmvel 0TL KAMOLA ovToTNTA £XEt pia CUYKEKPLUEVN
W©BLOTATA 1) TUMO, OTNV NEPIMTWOoN ToU To avTioToLo katnydpnua rnou v oplilel
Exel povo éva épopa. MNa napddelypa 1o yeyovog (y1) dnAwvel OTL TO 5§ £XEL
v 1B16OTNTA axégarog [ WwWoduvaua otTL To 5 eivat Tinou integer. I1510TNTA
dnAmvouv eniong ta yeyovoTa (yv3) kal (y10). 2e eva avTikeipevo pnopodpe va
NPoodmooUNE Neploocotepeg and pla wotTeg, dnwg autd ¢palvetal and Ta
veyovoTta (v8) kau (v9). Emiong €vag tunog unopel va €xel uno-tinoug 6nwg
palveral and ta yeyovorta (y7) kal (v8).

Otav xpnoyoenoodue yeyovota, yla va oplooupe kanoa oxgon avaueoa oe dUo
n neplocdtTepa aviikeipeva xpeldletal 1dlaitepn npoooxn otn oelpd
TOTIOBETNONG TWV OPWOHATWY TOU QvTIOTOXOU KATNYOPNHATOG. 2TV oucla n
PROLOG &ev anatrel cuykekppevn oeipa, aAAG sueiq npenel va etuAéoupe
karowa Kat va mn darnpoUpe, ya va elpaote ouveneiq pe tnv epunveia twv
yeyovoTwy. Na napadelyda oto yeyovog (y11) eruAégape o npmTo SpIoUa Tou
Karnyopniatog book va naidel To pdAo tou tithou tou BIBAlou, To deuTeEpO
opiopa va nailel o pbho Tou ouyypagea Kal To Tpito 6plopa va raifet to pdAo
Tou £xdoTikoU olkou. Eniong oto yeyovég (y2) emAégaue mn oepd TV
OPIOPATWV JE TETOLO TPOTO, HOTE va evvoolpe ot "o MNavvng apgoet Tn Maipn”
Kat oxt o6tt "n Maipn apéoet to Mavvn". Autd onpaiver 0Tt TO YEYOVOG
likes(john,mary) sival diapopetikd anéd 10 yeyovdg likes(mary,john).
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O TpéMOC NEPLYPAPNS MGG ) MEPICCOTEPWV OXECEMV UE TN BONBEIA KATIOWWY
yeyovoTwv dev eival guolkd povadikég. zav napddelypa ag Bewpnooupe 1a
yeyovéra:

ship(knossos).
gray(knossos). (D)
big(knossos).

Ta onola XpnoWOTIOOUE Yia va ieplYpAayoupE OTL:
"0 Kvooog elval £éva peydlo mhoio TO XpOua tou ornolou eival yxoi".

loodUvapa yia TV neptypagpr auts 6a priopotoape va Xpnoonomjooule 1a
NaPaKaTW yeyovota:

ship(knossos).
color(knossos,gray). (an
size(knossos,big).

Enione n PROLOG &ev ermBaAAel kavéva nepioplopd otnv emAoYR Tou poAou
nou prnopsi va naifel kanowo katnyépnuya oe oxéon pe ta oploparta Tou.
MapoAAa autd 8a PnopoUoaiE va TIOUNE OTL HMOPOUHE VA XPNOLUOTIOOUHE TNV
arunn apxn "otn 80N TOU KATNYOPAHATOG TPEMEL va avTioTolKoUue Ty o
vevikn évvoia”. ETOL yia va ek@pacoupe Tn oxéon: "to miolo sival péco
HETOEOPAR”, 1 EMAOYH TOU YEYOVOTOG vehicle(ship) sival kahlTtepn and 1o
yeyovog ship(vehicle).

H ertAoyn Tou TpdTOU avanapdoTaong Tng MAnpogopiag anoteAsl oTdX0-KAED
e Texvntig Nonyoolvng. To nog dnAadn) 1 mAnpogopia nmou oxetidetat pe
Karnola Kowva anodekTth yvoon {(common sence knowledge) unopei va
petarpanel og pia pnti neplypaen pe T Boreia KAMowU TPoYPAUUATIOTIKOU
gpyaAelou (tng PROPOG oTry SUYKeEKpIUEVN MEPIMTWOTY).
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1.3 Kavéveg

H dedtepn poppn ¢ppaong ywa tny PROLOG eivat o kavévag (rule). Me
BonBela KATIOWV YVWOTWV OXECEWY KAl HE TN XPHON Kavovwy Pnopolue va
opiooupe KawvoUpyleg oxéoelg avaueca ota avtikelueva. O ppaoeic (P10)-
(®12) tou nipoypappatog 1, elval kavdvesg. 2 epdon (¢12) ya napadeyua,
opiCouple T ox€on grandparent e T fondeia Twv oxéocwv father Kat parent.
H ¢ppdon dnAwvet OTL:

o X elvat manmoug tou Y eav
0 X elval matépag Tou Z o 0 Z eival yovidg Tou Y.

Ev ta yeyovoTa SnAwvouv GXE0eI Mou aAnBedouy adia@iioviknta, ol Kavoves
dnAwvouv oxtoelg ol ornoleg ainBelouv pévo pe Tnv npoundBeon 6tL WoXUoUY
kanoleg ouvonkeg. Ol CUVBAKEG auTEC ival Ye TN oelpd Toug oxéoelg. Mevika
évag kavovag anoteielrat:

(a) ard 1o TUNUA TV cuvlnkav (conditions) 1 umoBéoewv (To Skl TUAMQ
TOU Kavova) kat
(8) amo 10 cupmépaopa {conclusion) (T0 aplOTEPS TURUA Tou Kavédva).

To oupnepaopa ovopdletat eniong kat KepuAn (head) Tou kavdva, eved 10
TUNUa cuvenkwv ovopaletal Kat gapa (body) tou kavdva, O1 CUVBAKES Mou
aroTeAoUV TO COMA gvOg Kavdva propolv va avagepovTal Kat aav oTdyxol
(goals).

Artd oUVTOKTIKA anoyn wylouv Ta eENg:

¢ H ke@ahn xwpiletal and 1o cwpa pe 10 oUupoAo "=" ou dlaBaleTal edy.

¢ Ol OUVBAKES TOU OMUATOS (E4V elval MepioodTepes and pia) xwpllovral
HETAED TOUC e KOUpaTa ",

+ O xapaktipag "." (teAela) tonoBeteltal oTo TEAOG TOU KavOva.

To képpa ", avapeoa oe d00 ouvOnkeg nalfel 10 péAo Tng ouleuing
(conjuction) kai epunveleTal cav Aoyikd KAT (AND), Autd onuaivet 61t 6Aeg
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Ol CUVBNKEG TOU OMPATOG EVOG KavOVa TIPENEL va ouvainBelouy yid va aAnBelel
TO CUUMEPACA TOU Kavova.

Me tn xpnon petaBAntov otn 860N TWV OPIOUATWV TWV KATNYOPNHUATWY ToU
Bplokovral otn KepaAn f/kat 0To copa evodg kavova PUnopodpe va oplooupe
OXEOEIG ToU avapEpovtal OxlL pOVO O KATIOIO CUYKEKPILEVO aVTIKEIMEVO aAAG OE
pia oASGKANPN Katnyopia avrikelpEvoy. (And CUVTOKTIKA Grioyn ot METABANTES
apx(louv pe éva kepahalo ypaupa Tou Aatwvikol aigaphitou.) MNa napddetypa
HE TOV Kavova:

likes(john, X) :- studies(X,computer_science).

oplfoupe 6TL 0 Mavvng apéoet 6Aoug exeivoug (Toug X) mou onouddalouv
Erwotiun YrnoAoylotwv. Mevikd ol petaBAntég mou XpnowuonolouvTat oav
oplopara 0710 Katnyopnua nou anoteAel TNV Ke@ahy pag epdong, fewpolvrat
KoBoAIka mooodeikToUpeveg, npooAhappavouv dnAadh tnv évvola Tou "yla
kGBe" (V). ETol o napandvw kavovag prnopel va diapaotel:

MNa kabe X,
0 john apéoet Tov X edv
0 X onoudalet computer_sience.

Ot petaBAnteg mou xpnoworowolvtal oav oplopaTa og KATnyopRpata mou
Bpiokovral 010 cHpa evdg Kavova, Xwpls Spwe va xpnoiponowUvIal oTny
Ke®aAn Tou, Bewpolvrail umaptlakd mooodeikTolpeveg, TPOCAQUBAvouv
dniadn tnv evvola tou "unapxel” (4). Etol o kavovag (P12) Tou npoypAaupaTog
1, urnopel va doBacrel:

Makabe X, Y,

0 X eival rarmrotg ToU Y, £dv

UTIGPXEL Z TETOLO WOTE:!

0 X va eival ratégag Tou Z Kail 0 Z va eivat yoviog Tou Y.

Onwg Kat gty NepinTwon Twyv YEYOVOTWY, HMOpoUle va XPNOLUOTo|couUE
MepoooTEPOUq and Evav Kavoveg, ot Onoiot £XoUv oTnv KEPAAn Toug to dlo
KATNyopnua, yia va opiooupe uia oxéon. Etol yia napddeiypa ot oxéoeig (910)
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kal (®11) Tou rMpoypappatog 1, XpNOIONOOUVTAL Yia TOV Optopd TS OXEONS
parent. 2T YEVIKOTEPN MepINTWON pia oxéon pnopel va oplotel and kowoo, |e
N XPNon evog apilBpol kavovmy Kal evoeg apiBpol yeyovoTtwy. Adue eridong 61t
TO OUVOAO Twv ¢ppAoewv authv (kavovwov Kat yeyovoTwmv) opifouv fia
didikagia (procedure).

Ta yeyovoTa Kal ot kavdveg anotedolyv 1n 8aon yvaong (knowledge base)
™G PROLOG rnou ovopdletal eniong kal xwpog epyaciag (workspace).

1.3.1 Avadpopikoi Kavéveg

Ot kavoveg oy avapepape PEXPL TOpa opilouv véeg oxEoelc e Tn Bonrdela
Karowwv aAAwv. Mia evdlapépouca enéxtaon eival n duvatotnta dnuoupylag
avadpopikav Kavévav (recursive rules), xavévwev dnAadn rou opilouv
OXE0eIg HE TN BonBela Tou euatod Toug. Autd onpaivel &t éva Katnyopnua
propel va eppavigeTal kal oTny Ke@ain aAld kal 010 ohua evog kavova. Ag
Bewpnooupe oav NAPABELYHA TO MAPAKATW NMPOYPAUHA:

L1: located_in(soufli, n_alexandroupoli).
L2: located_in(petrohori, n_xanthi),

L3: located_in(toxotes,n_xanthi),

L4: located_in(sindos,n_thessaloniki).

LS§: located_in(X,thraki) :- located_in(X,n_alexandropouli).
Le: located_in(X,thraki) :- located_in(X,n_xanthi),
L7: located_in(X,makedonia) :- located_in(X,n_ thessaloniki).

L8: located_in(X,northGreece) :- located_in(X,thraki).
L9: located_in(X,northGreece) :- located_in(X,makedonia).

npdypappa 1.2
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To npdypappa autd opidel Eva povo katnyodpnpa (lecated_in) 10 OMoOio
MEPLYPAPEL TN OXEON WAG NOANG [e Kanowa Yewypadikd dlapepioparta. Mg
BonBela twv yeyovotwv (L1)-(L4) meptypQ@etal 1) oXEon OTL KAMOLEG TIOAEIC
QVAKOUV O KAMOoI0 vOub. ZTn CUVEXELD e TN BoRBela TV AvadPOUIKDY KAVOVHV
(L5)-(L9) n oxgon auth enekTelveTal yia MHEYAAUTEPQ YEWYPAPIKA
dlapepiopara, énwg "pia noAn X avrkel otn Makedovia, edv avikel 010 voud
Oeooalovikng” (ppaon L7} i "ula néAn X avikel ot Bépewa EANGDQ, edv avikel
ot Makedovia (ppaon LI).

Eivat quolkd duvatd va xpnowonomcoupe and Kool avadpoulkous Kal Ui
avadpopikolg Kavoveg, yia va opiocoups pla oxeon, 6mnwg yia napadetypa 1o
Katnyopnua ancestor (=arndyovoq) nou Sivetal nMapakdrw xat propel va
CUNTANPQOOEL TO NMPOYPAUMa 1;

ancestor(X,Y) :- parent(X,Y).
ancestor(X,Y) :- parent(X,7Z), ancestor(Z,Y).

1.4 EpwTtRoelg

H evepyoroinon evog nmpoypaupatog g PROLOG yiveral pe ) Borbela yiag
epwtnong. H epwtnon elval n tpitn poper eppaong kal uropei va aroteAeltal
and £vav N nepioocoTepouq ordéxoug (goals). O ppaoceg (®13)-(P15) Tou
npoypapparog 1 eivatl epwTROEIS. Ard CUVTAKTIKY Amoyn 1 ep®OTNCT YPAPETAL
AKPIBWES ONWE TO OMMA eVOG Kavova pe Tn dapopd 6T mponyeital To oUBoAo
"2.". (To cupBoAo autd ektunwveTtal cuviiBwg autdpara and To oUoTNUA NG
PROLOG ¢étav eipacte og kKaractaon ep®tnong). H andvinon otnv £pmnon
looduvapel pe tnv efokpifwon Tou edv n epmdtnon eivar pia AoyikA
guvenaywyt tou npoypdpparog. 'a napddelypa ye v epotnon (P13) Tou
npoypduparog 1, potaue katd ndéco o otéxXog grandparent(uranus,kronos)
aAnBelel og oxeon e 11§ eppacels (#1) wg (P12). H anavrnon sivat "vai";

?- father(uranus,kronos).
yes
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T 8éon evég oplopatog Tou oTdXoU Pnopel va tnyv napel pia petaBAnti, 6mweg
yia napdadetypa:

?. father(X,demeter).
X = kronos ->

H epwTnion auth epunveleTal wg £ERG:

"Na BpeBel eva X TETOO WOTE
n oxeon father(X,demeter) va elvai aAneng”

Baowkd xapaktnpotiké tng PROLOG eivat 61 pia perafAnth pnopei va napet
TN 8£0n omoloudRAMOTE OpPIoHAaTOg eVOG OTOXOU. ETOL EVD Le TNV TponyoUpevn
gpwtnon avalnrovuoape, oy oucia, Tov natépa g AfuUnTPAg, HropoUe
eriiong tronoBetwvrag HeTaPANT 01N 8£0n TOU dEUTEpPOU oploparog, va
aval{ntAoouye ta nawdia tou Kpdvou:

?- father(kronos,X).
X = demeter ->;1

X = zZeus ->;

no

2TV napandave epuTnon napatnpoluse éva GAAo Bacikd XAPaKTNPIOTIKO NG
PROLOG: o1l uia epotnon unopei va erdéxetal nepoodtepes and uia
anavrAoelg TIg oroleg o pnxaviopds ektéAeong g PROLOG propei va Bpet.

O1 epwTACEIG ProPOLV VA TIERIEXOUY ENIONG MEPLOCOTEPES Ao Wia PeTaBANTES
6TIWG yla napddelyua:

?- parent(X,Y).

1 Otav n PROLOG 3¢ioet Tnv Np@TN Gnavinon oe pia spomon o XpRos £xet 1ie e84e 5o
duvatdtnteg:

(a) Eav dev evdlagépeTtal yIi& AAAEG TIBavEG anavIROEIS va NMANKTPOAOYNOEL £va "carriage
return "

{(8) Na mAnktohloynoet gva gpwtnuatiké (";") akoAouboupevo anod éva "carriage return",
OTnV MEPIMTWON NOU SvOLAPEPETAL VIO EVAAAAKTIKEG ANAVINCELS. ZTnV nepintwon auth 10
guotnua g PROLOG divet v endpevn andvinon f anavid apvnuka ("no®), eav autr dev
UTGEXEL.
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X = uranus Y = kronos ->;

X = kronos Y = demeter ->;

X = Kkronos Y = zeus -»;

X = zeus Y = athena ->;

X = zeus Y = artemis ->;

X = zeus Y = apollo ->;

X = gaia Y = kronos -»;

X = demeter Y = persephone ->;
X = rhea Y = zeus ->;

-
=]

Ztnv napandve epwtnon avaZnrovpe ta feuyapua X, Y yla ta onoia n oxéon
parent(X,Y) ival aAndng. Mevikd pe pia epihtnon nou nepiExel YeETABANTES
PWTANE GV UNGPXOUV KATIOLES TIUES YIA QUTEG TI METABANTEG MoU KAvouv TNV
£PWTNON AOYIKI CUVETIQYWYN TOU TPOYPALLATOG.

Mia epmTnon Prnopel va NEPIEXEL MeEPoodTEPOUS and £va oToXouUg, Onwes Yia
napadeiypa:

?. father(X,Y), mother(Z,Y).
X =z wranus Y = kronos Z = gaia ->

2TV Tneplrrwon aut} petape noweg sival o natepag X kai n untépa Z nou
gxouv 1o 1510 naudl Y. Fevikd og pia epmTnon rou neplexet MepocdTEpoug arnd
gva otoyoug, n PROLOG avalntd ekelveg 11 Aloelg nou kdvouv Toug otdxoug
QUTOUG va cuvaAndelouv.

Oa npénet va napatnphiiooupe 611 otnv PROLOG yia va anavn8el pia epotnon,
anatelral cuyxva va axkoAoubnbel é moAlumAokn dlepyacia, otnv onola
eUnAékeTal Pia dladikaoia enaywyng oupnepacpdtwy, avalitnon
EVAAAGKTIKOV AUcEwV Kal riBava dwadikaoia orobodpdunong oe neplntwon
arotuxiag. OAn auty n dlepyaocia, yivetar katd kavova autdépata and To
ouotnua Tng PROLOG xwpig va eumAEKETAt 0 XPNOTNG-TIPOYPARPATIOTNG (O)X.
1.1). H diepyaocia auti| Ba eEetaotei pe neproodtepn AenTONEPELQ OTO EMOLEVO
KePAAQLO.
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XPHZTHZ

|k

EPQTHZEIZ  ANANTHZEIZ

vy |

MHXANIZMOZ ENAMQIrHz ZYMMEPAIMATON

(Avegaptnrog Egappoynis)

P

FEFTONOTA  ZYMMNEPAZMATA

BAZH 'NQIHZ

Zxfpa 1.1: Z0otnpa AoyikoU Mpoypaupatiopol

1.5 Evag mio Tumikég Oplopdg twv Opdocwv Tne PROLOG

Eva npoéypappa otnv PROLOG eival éva nenepaopévo odvoro and ¢pacele
{clauses). O ppAoELS £XOUV TNV NMAPAKATW YEVIKA HOPPHA:

B:A1,A2,..., A, peEn2"0 (1)

onou ta B, A1, A2, ..., A, eival atopikoi TOmor {atomic formulas). Evag
ATOMIKOG TUTOG elval ua EKQpacn g Hopene:

p(t1, 82, .osty)  peEm20 (2)
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To p ovopdletal m-B£al0 Katny6épnpa (predicate) (oupBoAifeTal p/m) Kat T
t1, 12, . . . 4y Elval ot 6por (terms) tou Katnyopfpatog. O 6pog uropei va
elval pa otaBepd, pia yeraBAnti 1 pa kppaon e Hopeng:

fOtg, ty, 0 nyty ) ne k> 02 (3)

To f ovopdaletat k-6éolo ouvaprnoiakd oupBodo (functional sysmbol) xat
Taty, t2 ..., tg elval ye T oeipd toug épot. Ot dpot ty, ty, KA TV (2) KAt
(3) ovopalovrtal kat opiopava (arguments) TOU KATNYOPHUATOG 1) TOU
ouvaptnolakou ocupBoArou avtiotowxa. H ékppaon (3) ovopdletal Kat
ouvapTNoIakég opog (functional term). To kdppa *," avapsoa oe dGo
ATOMIKOUG TUMOUG Aj, Aji1 TNG ¢paong (1) naifet To pdAo Tng olleuEne "A"
(Aoywé KAl). To oUppoAo ":-" maifel 10 pOAO TG CUVENAYWYAS "<=" Kal
dwaBdadetal eav. To B ovopdleral kepaAn g @paong kat ta {Aq, Az, ..y
Ap} anoTelolv 1O o@pa NG,

levika o1 ppdaoelg (1) otnv PROLOG prniopolv va ndpouv uia and ti¢ tpelc
TIAPAKATW HOPPES:

¢ B. (1a)
¢ B:-Aq, A ..., A, (1)
¢ A1, A,..., A, (1vy)

OL ppaoeig Tou Turou (1a) (ppdoeiq Je Kevo omua) ovopdlovtat yeyovoTa.

Ot ppaoelg Tou TUMNOU (1) ovopdlovral kavéveg. To B spunveletal cav 10
CUNMEPUONT TOU Kavova Kal oL A, Az,..., A, epunveliovral oav ol
untoB£0eIg TOU Kavova.

Ot ppaosig Tou torou (1y) (ppaoeig Xuwpig KEPaAn) ovopdlovral EpWTRCEIS
(queries) 1} oTéx01 (goals). Ou aropkol TUMOL mou arnoteAolv éva oTOXO

2 Eav f¢ooupe K=0 priopolpe va Bewpnooupe OTL £Xoupe kA oTABepa (CUVapoITKO OpPO pe
MANBiKS apioud O).
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ovopalovral Kat umooToxol. Mia ep®TNoN :- A, UMOPei evAAAAKTIKA va
ypapetal kal 7- A3

To ouvolo Twv ppacewv Tou Tinou (1e) Kal (1) rou £Xouv oav KEPAAT} TOUG
10 810 Katnyopnua oplfouv pla diadikacia (procedure).

MNapaTthpnon :

2tnv PROLOG o Tporiog KaTaoKeufg TwV atopkov TUnwv (Katnyopnpatoy),
and CUVTAKTIKN aroyn, eival akpiBag Blog pe autoév Twv dpwv. MNa 1o Adyo
auTo TOAAEG POPEG Evag atopikdg TUMOG UMopel va avapépeTal Kat anid oav
6pog (term). Ztnv oucla dpwg, n PROLOG xepiletat SLapopeTika Tig 300 autés
SvTOTNTEG. ZTNV BIAPKEIA TNG EKTEAEONG TA KATNYOPAATA QVTIOTOLXOUV OF
kKANoelg diadikacladv (procedures), evd oL OPOL QVTIOTOIXOOV G& BOPEC
Oedopéviv TOU HETAMEPOVTAlL 0aVv MOPAUETPOL OTIC KARCEIS TWV
KATNYOPNHATWY.

1.6 AokRhoeig

1] Metaepdote TIg napakaTtw npotdoeic otnv PROLOG:
(a) OAot (0 kaBévag) oot £xouv naidla eivar xapoUpevot.
(6) Na dAoug Toug X, edv o X €xel éva madi, To orolo £xet pa adeAen, TOTE
0 X £xel duo naudid.

2] ‘'Tlovroettnna wé yiiga (ag Ty ovopdoovue w). O matégag pov (f), Tov pog
ETONETTOVIAY OUyVe, eQuTevtnxe T Oeth ov xéon (K) %oy TNV TOVIQEVTNHE.
Etou 0 iatégag nov £ywve Betog yiog pov xan 1 Beth pov x6on £yive untéod pov.
MeQuxo1g juiveg aQYOTeQa, 1 Yuvaixa Hov améxtnoe éva yio (s1), o ootog éyvve
Bet0g adehpig Tov moTéQa nov, xabig eniong xat Belog pov. H yuvaixa tov
moTéa pov (Snhadt n Bety ov uéon) elye emiong éva yi6 (s2).
[Algorithms-+Data Structures = Programs, N. Wirth, 1976]

3 H akpipig onpaocia tev 300 napaAAay®dv eivar meavéy va dlapEpel and cuoTnua oe
ogotnua mg PROLOG
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Na ypapei npdypappa pe t Bonbewa g PROLOG mou va avanapiotd Tig
OXE0ELG TIOU TIEPLYPAPOVTAL OTO TTAPATIAV® NPORANUA. 2Tn CuvEXELd Le BAon TO
npOYpAppa auTtd va EAEYXBEL 0 LOXUPLONOG:

"Eipal o manmnolg you;"

3].

(a) Metagpdote 116 napakdTw npotacelg oe ppdoeig Tng PROLOG:

H EUn elvat 6popoen.

O AyysAog gival mAolowog kal sunapousiacTog.

H AAefavdpa eival mAolowa Kat JUVAIKN.

O Z1épylog eival Suvapkds Kal eunapouoiaoTod.

O MidAng eivat euyevikdg Kal SUvapikog.

OMolL ol Gvdpeg apéoouV TIC OLOPPES YUVAIKEC.

OAol oL TAOUGI0L QvDpeEg elval EUTUXLIOPEVOL.

Edv evag avdpag apéoel Jia yuvaika, ou Tpéget Ta IBla aiobnuata yi' autdy,

TOTE eival EUTUXIONEVOG.

¢+ Edav ula yuvaika apéoet évav avdpa, nou Tpépet Ta dta aodnuara yi' autry,
TOTE elvat eUTUXIONEVN.

+ H AleEavdpa apEoet dAoug Toug avdpeg, Tou TREPOUV TA i31a alobnpata yi'
auTnhVv.

¢ H EUOn apéoet onolovdnriote avdpa tpé@el Ta idla aobiparta yi' autny, Je
TNV Npounobeon, OTt eival ite MAOUOIOL KAl euyevikédg, lte eunapousiaoTog
KQt SUVAUIKOG.

¢ & ¢ ¢ & o © o

(8) Xpnowlorioeiote tnv PROLOG yia va Bpeite nowdg eival xapoupevoc.

(y) MpooBeoTe Evav kavdva oTig PPAceELg TNG epdTNONS (a) GoTe va yivouv OAoL
XOPOUUEVOL.

(8) Bpeite T1g neputtooetg apoifaiag oupndadbelag (B00 ATopa NOU APECOUV O
Evag Tov GAAoV),

(€) Bpeite 11§ mEpINTOOEIG TTOU KATMOL0G ApECEL U0 1) KAl EPICOOTEPA ATOA.

(oT) Bpelte 1i¢ nepmnrwoeig rou 300 1) meploocdTEPa atoya apéoouv to (Blo
atopo.
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4]. Eotw 10 npdypapua:

prerequisite(programmingl, programming2),
prerequisite(algorithms, data_structures).
prerequisite(data_structures, data_bases1),
prerequisite(data_basesl, databases2).
prerequisite(programming2, systems_analysis).
prerequisite(data_structures, operating_systems).

MolEg givarl oL anavtioeig nou 8a d06oUv 0TI MAPAKATY EPWTHOELIC!
{ZnTouvtal OAeg ot Aloelg)

?- prerequisite(X,Y), prerequisite(Z,Y).
?- prerequisite(X,Y), prerequisite(Y,Z).

5]. Na ouykpiBel n yAwooa mpoypappatiopot PROLOG pe TIC KABIEPWUREVES
AAYOPIBUIKEG YAMOOEG MPOYPAUHATIONOU kal MapafécTe TIC Slapopés toug. H
oUykpion autn priopel va yivel elte o yevikd eninedo, eite pe erudoyn KAnowg
OUYKeEKPILEVNG YAwooag (r.X. PASCAInR C).

6]. 2e Ti dweépouv oL peTaBAnTég tng PROLOG amd Ti¢ petafAnTéS pag
OIOTAKTIKAG YADWOOAG NPOYPAUPATIONOU;

7]. Nwg opiletal n évvola Tou umronpoypapparog (procedure) otnv PROLOG;
Avapépete Baoika onpela ota onola éva unonpdypappa otnv PROLOG diagpépet
and eva unonpdypappa piag Kablepwpévng YAKLOoag MpoYPauUATIONOU.
Zuykpivete 1Blaitepa 10 Pnxavioud nepdopatog napauétpwyv (parameter passing)
™G YAwooag mnpoypappaticpod PROLOG upe toug unxaviopouc mnou
XpnotporoloUyv ol KaBlepwpéveqg aiyoplBuikég YAhooeg mpoypaypariopol. H
oUykpton uropei va yivel elte oe yeviké eninedo, eite pe emthoyn karotac
OUYKEKPIWEVNG YAwooag (r.x. PASCAI Ty C).

8]. Ta napakatw YeyovoTa avapépovTal oTn Xpovoloyia yevvione Kat 8avatou
LEPLIKDV GNUICHEVIY CUVOETDV:
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composer(bach, 1685,1750).

composer(mozart,m 1756,1791).
composer(beethoven, 1770,1827).
composer(verdi, 1813,1901).

Na kataokeuaotel To katnyépnua contemporary(X,Y), To onolo va aAnBelel
otav o1 ouvBETeEg X Kat Y Exouy Zfioel KamoLa Kotvry xpoviki nepiodo.
Mriopouv va xpnotpomnomBolv Ta eVOWHATWUEVA KATNYOPAHATA:

X \=Y (To X dev evonoleital pe 10 Y)

X >=Y (To X elval peyahutepo 1 loo Tou Y).

9]. Aivovral ol €Efg MANPOPOpPIES TIOU oXeTICovTal e Tov TUMO, TOV KUBIOWG KAl
TNV TEAIKN Tax0TNTA SIOPOPWV AUTOKIVATWYV:

"AutokivnTo FIAT e 1000 cc kat TeAkn TaxotnTa 145 Km/ h”

"Autokivnto VW pe 1300 cc kal TeAkry Taxotnra 150 Km/ h"

"Autokivnto TOYOTA pe 1300 cc kat Tehwr| Taxdtnta 165 Km/ h"

"Autokivnto LADA pe 1500 ce kat TeAwry Taxutnta 160 Km/ h"

"Autokivnto BMW pe 2000 cc kat TeAikn taxotnta 195 Km/ h*

K.ATL

(a) Na ypagel npdypappa tng Prolog ya v avanapdotaon 1ng napanive
nAnpogoplag.

(6) Na xataokeuaoToly Ot NAPaKATw EPWTHOEIC:

- Tota eival ta yvwotd autokivnta; (010 Mpoypapua)

- Nowd eival Ta autokivnta Twv 1300 cc;

- Mot autokivnta £xouv TEAKN TaxUTHTa HEYaAUTePn Twv 160 Km/ h;

{y) Na karaokeuaotei To katnydpnpa category(X,Y) To omnoio va aAnBelet 6Tav Ta
autokivnta pe Tomno X kat Y dev dlagpépouv UeTal Toug napandve and 200 cc
Kal ot TEAIKEG TOUG TaXUTNTEG Bev €Xouv dlapopd peyaiitepn twv 10K m/ h.

10]. Akaiwpa Yripou o pla ekAoyii nepipépela ExeL Evag noAltng, edv eival
HEYAALTEPOG TV 18 £TMV, elval KATOIKOG OTNV MEPIPEPELT AUTH Y10 TOUAAXIOTOV
d00 xpovia Kal edv eival eYYEYPApPEVOS OTOUG EkAOYIKOUC KataAdyous. Na
YPaQel MPOYPALNA TOU va TEPLYPAPEL TIC MAPANAVK) TANPOPOPIES. TN CUVEXELD
va Bpedoulv ot ekhoyeig Tng B' nepipépelag Oeaoaiovikng.
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4] Nepwypayte e ppaceic Tne PROLOG NV NapakaTw eikodva:

NORTHBOROUGH

EASTHAMPTON{,

STOPTON
CROSS

NORTHBOROUGH

BARHAM
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