6. ENZOMATQMENA KATHIFOPHMATA

H xprion tmg PROLOG 0g mpayuaTikég eQapUoyEQ ekave avaykaia v
EVOWMATWOT O QUTH XAPAKTNPIOTIKOY ToU Eepelyouv and To Yabnuatikd
HOVTEAO TGvw oT1o onolo otnpiletal n yYAwooa. To unooUvoAo tne PROLOG
XOPIC auUTA TG XOpaxInPioTIKa avagpepetal guviibwg ocav KaBapn (Pure)
PROLOG. Ta nopandve XapaktnploTIKa napeyovial and 1ig diagpopeq
uAonoinoelg g PROLOG pe T HOop®R EVOMUATWHEVEOV KATRYOPNHATWY KAl
UMOPOUV VA XWPLOTOUV 0TI £E1Q kKatnyopleg:

aplepnTIKG,

olyKpLong 6puwv,

£10600U/eEODOU Kat POOoRacng oTo AelToupyikd cUuoTnua,
HETA-AOYIKA

EAEYXOU TNG EKTEAEONS TOU TIPOYPAHUHATOC,
MpPOOBacNG/UETATPOING TOU XMPOU EpYACIag.

XEIPIOUoU aAUoldwY XapakTipwy,

f & & & 2 & &

Mepikd amnod 10 evOWUATOPEVA KATNYOPHaTa (6w sival Ta apounTikd Kat
TOU XEIPLOMOU CGAUCIdWV XOPAKTAPWY) Uropolv va avtikatactagolv amd
npoypdppara oe kabapr) PROLOG. YAonoioUvtal 6pwe oav evORUATOHEVQ,
yia va yivel mé anoteAeopatikr (ané nAeupdq TaxUTRTAS) N EKUETGAEUOT TOU
UAIKOU TV UTOAOYLIOTOV.

6.1. ApiOunTIKa

H duvatdmTa tne eKTEAEONS aplBuntikov npdewyv divetat otnv PROLOG
HOVO HECW ediKWV eVOWMATWUEVWV Katnyopnpatwyv (evaluable
predicates), nou déxovral oav opiopaTA APOUNTIKES EKPPATEIS KAl TIC
urtoAoylZouv. (YrnevBupioupe 6Tt TQ Katnyopnuata mnou opifovral andé 1o




xpriotn dev uniohovilouv noté Ta opiopata Toug.) To BACIKO EVOWUATWHEVO
KQTRYOPNHA YIO TOV UTIOAOYICHO aplOpnTIKGY eK@PAacewy elval To is Kal £Xel

v eEAC YeviK pop@r| (opifetal oav evBepatikd Katnyopnpa):

X i1s AE

H ap®untiky ékppaon AE unioAoyiletal kal To anotéAecya g evoroleltar pe
10 X. TO KATNY6ENKUA AroTuxaivel, eav i AE Sev elvat aplBuntikn £kppaon. To
X Sev nipéniel va sppaviletal otnv £kppacn AE. Eniong oto Xpovo eKTEAEONG
6Aec ol peTaBANTEG rou eupavifovtal otnv AE npénet va gival TormoBeTnpEveg
elte pe évav apBué eite pe pia aplOunTkn ékppaorn. H AE priopei va ndpet pia
and TIC MOPAKAT® HopPéc (ot Y, Z eivai pe tn OElpd TOUG apLBUNTIKES
EKPPACELQ):

Y + Z

Y -Z

Y *Z
Y/Z

Y /| Z

Y mod Z
- Y
YAMNZ
exp(Y)
log(Y)
logld(Y)
sqri(Y)
sin(Y)
cos(Y)
tan(Y)
asin(Y)
acos(Y)
atan(Y)

npPocBeon
agaipeon

MoAAQMAGOIOOOG

Slaipeon

nmnAiko Swaipeong akepaiwy
urtdAotro diaipeocng akepalwyv

novadiaiog TEAEOTNG apaipeong

Oion og duvaun

ekBeTIKA ouvaptnon (eY)
PUGCIKOS AoyapBuog
BeKASIKOG AoyaplBuog

TETPAYWVIKY pida

nuitovo
CUVTILITOVO

EPATTTOMEVT
TOEO NpITéVOU
T6E0 ouvnuuTdéVoUu

TOEO e@AMTOUEVNS




6.2. Zuykpiong Opwv

T1 < T2:
To T1 elval pikpdtepo Tou T2.

T1>7T2:
To T1 eival peyaAuTepo Tou T2,

T1 =< T2 :
To T1 eival UikpdTEPO 1} l00 TOU T2.

Tl »>=T2:
To T1 elval peyaAitepo 1} (0o Tou T2.

T1 = T2
Metuxaivel, eév ta T1 kat T2 pnopolv va evoroinsouy.

T1\=T2:
Metuxaivel, eav ta T1 kat T2 dev pnopolv va gvornoinBouv.

T1 ==T2:

MNetuyalvet, 6tav oto XPOvo ekTEAeong oL dUo opot T1 kat T2 eival
navopotdTuriol. Edika ol Tuxov HeTaBANTES nou eppavifovtal OTIC aVTIOTOLXES
Béoeig twv T1 ka1 T2 ripéney, elte va £xouv To idio akpPBhg dvouq, eite va eival
TOTIORETNHEVEG [IE TNV (D10 600.

T1 \== T2 :

Metuxaivet, otav oto Xpovo ekTéAsong ot duo 6pot T1 kat T2 Bev eival
NAVOLOIGTUTION.

T1 == T2 :




Netuxaivel, 6tav 1a T1 ka1 T2 £€xouv v idia Twn. Ta T1 kat T2 unopsi va eival
ApOPNTIKEG EKPPAOELG TWV OmMoiwy oL TIWESG umoAoyllovTal npiv and tnv
EKTEAEON TOU EVOWPATOHEVOU KATNYOPHHATOS =:=.

T1 =\= T2 :

Netuxaivey, étav Ta T1 ka1 T2 dev £xouv tnyv iBwa Tipn. Ta T1 kat T2 priopel va
elvat aplBuNTIKEG EKPPAOELS TWV OMolwy oL TYES unoAoyilovTal npiv and v
EKTEAEON TOU EVOWURATWHEVOU KATNYOPHNATOS =\=,

MNapadeivypary :

?- f(a,b) = f(a,X).
yes

?- f(a,b) == f(a,X).
no

?- f(a,X) == f(a,Y).
no

- X =Y, f(a,X) == f(a,Y).

yes

?'1+3=2+21
no

7“1 +3==2+2,
no

214+ 3==22+2

yes




6.3 E10650u/EEGO0U - MpboBaong oo AciToupyiké 200TNnpHa
6.3.1 E10680u/EE6Bou ka1 Xeipigpol Apyeiwv

consult(F) :

Znta ard 1o ovompa g PROLOG va @optmoel 010 XMOPo epyaciac e 1o
npoypappa (cuvolo @pacewv) Tiou BpiokeTal oto apxeio F. Otav diaBdaletat
Kanola ppaon, auTi] TOMeBETEITAL AUEOWS PETA amnd Ti§ PPACELS TTOU EXOUV N3N
PopTwBEl yia To Blo Katnydpnua. Otav 010 apxeio undpxet Kanow epmrnon,
authy exteAeirat n oTryun nou dwaBaleral.

reconsult(F) :

Orwg Kal 70 EVOWUATWHEVO KATNYOpNUa consult pe Tn dagopd 6Tt yia Kade
katnyépnua Tou apxelou F daypapovral ol Tuxdv ¢pacelg, mou urmipxav oto
XOpo epyaclag yia 10 KATNYOpPNUa autd, mnply and Tnv ektéAson Tou
reconsult.

see(F) :
To apxelo F ylvetai o Tpgxov apxelo e1068ou (current input stream). ApXika
TO TPEXOV apxeio e10ddou sival autd nou avtioTotxel oTo MANKTpoAdYyLo.

seeing(F) :
H petapAnti F evonoweitai pe 1o dvoua mou avTtioTolel oto Tpéxov apxsio
elo6d0uU.

seen |

KAeivel To TpEXoV apxeio eloddou. Tpexwy apxeio ewoddou yiverat autd mou
ATav KAl iply and Ty eKTEAECT) TOU KATNYOPHATOG see TIOU TIPONYABNKE TNC
EKTEAEOTC TOU seen.

tell(F) :
To apxeio F yivetat 10 TpEXov apxelo e&ddou (current output stream). Apxiké
TO TPEXOV apxelo eE6SoU eivat autd mou avTioTolxel otnv 08ovn.




telling(F) :
H peraBAnti F evonoleital pe 10 dvopa nou avtiotoixel oto Tpéxov apxeio
gEodou.

told :
KAelvel to Tpéxov apxeio eEédou. Tpéxwv apxeio eEdSou yivetar autd mou

ATAV KAl TPV ard TNy EKTEAEON TOU KATNYOPNHATOG tell MOU Mponyndnke Tng
EKTEAEONG TOU told.

close(F) :
KAeivel To apyelo F rnou fitav avoly o eite yia eicodo eite yia £€€0d0.

6.3.2 E10080u/EE680u Opwv

read(X) :

O enduevog 6pog dapaletal anod To TpeExov apyelo £wddou Kal evormoleitat pe
10 X. O 6pog rnpenel onwodinote va akoAouBeitar and pia teAeiq,
akoAouBolpevn and eva kevd n €va "carriage-return ". EGv n kAnon tou
read(X) CUUTIECEL Ue TO TEAOG Tou apXeiou, To X evomoleital ge tnv e1diKn
otabepd end_of _file.

write(X) :
0O 6pog X ypdpetal 1o Tpé)ov apxeio eEddou.

6.3.3 Eig6d0u/EE680u XapakTRpwv

getd(X) :

AlaBaleral o enduevog Xapaktipag and 1o TpEXov apxelo e1.c6dou kat o ASCHI
KWdIkOG Tou evoroleital ye 10 X, EGv n KARon tou getd(X) ouunéoet pe 10
TENOG TOU apXeiou, To X evonoleltatl pe tov ASCII kKwdikd TOU Yapakthpa
control-Z (0 Xapaktinpag autdg rbavd va daespst and uionoinon og
uAorniolon) Kat 1o TpExoV apxelo eic6dou KAelveL.




get(X) :
1610 6nweg kat 10 getd(X) pe tn dagopd 611 0 Yapaktrpag rou dafdadeTat
TIPETEL VG Elval EKTUMOOLIOG KAt va pnv elvat kevé.

put(X) :
O xapaktriipag nou avrigtoixel otov ASCIl kwdikd X, TunmveTtatl OTO TPEXOV
apxelo eE0Jou. To X propei va elval kat pia aképala Ekpaor).

tab(X) :
X Kevd Tunvovtal oTo Tpexov apxeio e€6dou. To X propei va eival kat ula
aKEPALa EKPPAOT.

nl :
MeTd TNV eKTEAECT TOU 1N TIPAOTN BECN TNG EMOUEVNG YPAUENG OTO TPEXOV
apxeiou e€6dou, yiveral 8£on eKTUNWONG.

Ta katnyophuata yia sioodo/eEodo (drnwg ta read(X), write(X)) Bewpouvral
efw-Aoyka yatl napapialouv tn Baowkn dadikaocia MEPACHATOS TIHMV NG
PROLOG mou eival iy evonwoinon.

6.4. MeTa-Aoyikd

var(X) :
EAéyxel eav T oTyp t™ng ektéAeong n X elval ToroBetnuevn pe {14
peTaBAnTh.

nonvar(X) :
EAEyxet eav n otiyn NG ektéAeong to X elval tonofBstniévo pe Evav 6po

nou dev elval peTaBAnTn.

atom(X) :




EAEyXel Qv TN OTYU NG EXTEAEONS 10 X gival TonoBeTnuévo e éva Gropo
(M@ otaBepd dnAadn nou dev eival apiBueg).

number(X) :
EA&yxel edv T oTiypr| TnG ekTéAeong 10 X gival TonoBeTnuévo Le évav apbud.

atomic(X) :
EAEyxEL eQv TN OTiypn TNG ekTéAEONG 1o X eival TomoBeTnpévo Ye dia otabepd
1 Evav apBpsb.

functor(Term,F,N) :

To ouvaptnolakd oUppoAo tou 0pou Term £xel dvopa F kal mAnBiké api8pé N.
2T0 XpOovo exTeEAeong npénel TouAaxiotov 10 Term 1} Ta F kat N va sival
TOTIOBETNHEVA [4E UN-UETARANTEG.

arg(l,Term,X) :

To ur' apidpov T Spopa tou 6pou Term evonolelrar pe 1o X. lMpénel
OTWOdNNOTE OTO XPpovo exkTEAeoNnG 1o I va elval TornoBeTnUEVO Pe Eva aKEPLO
BeTIkd apiBub.

Term =. Listl(*) :

Evonotetl 10 6plopa Term pe 10V 6p0 TOU Omoiou np avanapdoTtaon Je popen
Alotag eival List. (EQv f(tq,ts, .. oty) €ival £vag 6pog, pe MANBKS apBud n, n
avanapaotaor tou ue popen Alotag sivar n [f,ty,ts, . . wty] HE N+l OTOIXEIQ.)
To kamyodpnpa "=.." GOUAELGEL Kal TIPOG TIG dU0 KateuBuvoelg. Edv 10 Term
gival TonoBeTnuévo Ue kanolov 6po, Tote 1o List evonoleital pue tnv avriotowyn
avanapdotaon tng Alotag List, evw otnyv avriBetn nepintwon 10 Term
EVOTIOIE(TAL HE TOV OPO TIOU £XEL OAV CUVAPTNOIAKS CUPBOAO TO MPWTO oToXElD
™ng Alotag List kal oplopara ta undAona aToiXeia Tng.

call(X) 1 X:

1 Npogépetan yiouvip (univ)




Eav mn otiypr) tng exktédeong 1o X eivail tonoBetnuevo pe ula ouleugn otdxwy,
rnou propel va elval armodekTh cav TO OWUG ag ¢paong, Toté 0 o0TOX0G
call(X) exkreAelral, onwg akpBwg Ba ekteAolviav n oUleuEn autn, éav UMMpPXe
otn 8éon tou call(X). To evOWUATWUEVO QUTO Katnyopnua ovopdalerat
unxaviopég Tng perta-peTaBAntig (meta-variable facility).

name(A,L) :

Eav 1o X elval TonoBeTnpevo pe éva atopo 1 apiBpéd 1o6te 10 L elval pia Aiota
niou £xeL gav otoxela Toug ASCI kwdikoUg TV XAPaKTHPWVY TIOU anoTeAolv
To X. Eav 1o X elval tornofetnuévo pe uia yetapAntni 161e 1o L npénet va eivai
UNoXPeWTIKA ToroBeTnpEVo e pla Alota ASCIl Kwdikay.

Napadeiypary :

?" arg(Z,g(a,b,c),X).
X=bh

?- functor(g(a,b,c),F,N).
F=¢g
N=3

?- functor(T,g,3).

T = g(X,Y,Z)
?- f(a,b) =.. L.
L= [f,a,b]

?- T =. [point,1,2,3].
T = point(1,2,3)

% T =. [f,1,2(1,2),3].
T = f(1,g(1,2),3)




?- name(prolog,L).
L = [112, 114, 111, 108, 111, 103]

?- name(X, [112, 114, 111, 108, 111, 103)).
X = prolog
N wooduvapa (BAene §3):

?- name(X, "prolog").
X = prolog

6.5. Z0voAo AUocewv evog ZTdH)XOU

MoAAEg popeg elval avaykala, oe £va ripoypdpila, n avagopd GTo oUVOAO TWV
AUoewv mou propel va £xel evag ot1dxog. OL nepioodTEPES UAOTIOINGCELS TG
PROLOG diaBstouv evowpaTwpéva katnyopruara 6nwg eivat 1o bagof Kai To
setof, TOU ETUTPEMOUV TOV UTIOAOYLO O QUTOU TOU CUVOAQU.

bagof(X,P,S) :
Evorolel 10 § pe Tn Alota OAmvV TV TIHOV Tou X, yia Ti§ onoieg to
katnyoépnua P aknBelel.

setof(X,P,S) :

Ornwg 1o bagof(X,P,S), |1& Tn dapopd 611 n Alota § nou dnuoupyeital eival
dlateTayuevn kal Xwple tuxdv enavahapBavopeves e tou X

6.6. EAfyxou tng EkTéAeong Tou lpoypdauparog

true .
Metuxaivel navra.

false :
Anotuxaivel, navra.




1.

To Katnydpnua e anokorrq (cuf). Akupvel 6Aa Ta onueia omoBodpdunong
nou dnpoupyndnkav amd tn OTIYUR TNG EKTEAECONG TOU OTOYXOU TIOU
svepyonoinoe to "!" (BAéne §7).

not(P) ;
Arotuyxaivet, étav umd@pxel Alon ywa 1o Katnyépnua P. Ztnv avriBern
neplntwon netuxalvet.

P;Q:
Alddeutn Twv otéxwv P kat Q. Edv o otdxog P netoxel, o Q ayvoeital.
AAAOIDG eKTEAEITAL 0 Q.

P->Q;R:
"if P then Q else R". ExteAeitat o otdoxog P. Edv netlxel, exteAeital o Q.
ANAOLDG exkTeAs(TaL O R. ZUpreppEpeTal oav va £xeL 0pI0TEL and TG Ppaoels:

P->Q;R P, 0Q
P->Q;R :R.

P->0Q:
"if P then Q". ExkteAelral o otéxog P. Edv netixel, exreAelral o Q. Eival
10000VAl0 e TO!

P -> Q ; fail.
repeat :
Metuyxalver mavtote kal dnpoupyel éva i nenepacpévo apiBud ard onueia

OTHOBOOPOUNOTIQ. ZUUTEPUPEPETAL CaV VA EXEL 0pLOTEL and TIC PPAoEIC:

repeat.
repeat :- repeat,




6.7. MpbéoBaong - Metarpomig Tou lMpoypauparog

MNMoAAEQ epappoyég artarrody ™ duvatdtnta npodéofaong oTig PPAcels Tou
TIPOYPARHATOG KaTtd Tn SIapKela NG EKTEAEONS TOU. TO EVOWUATWHEVO
katnyopnpa clause(Head,Body) O&lvet authv 1mn duvatornta, evod Ta
katnyopnuara assert(Clause) Kal retract(Clause) dlvouv tn duvatétnta e
npooBeong kalL apaipeong epacewyv and 10 XOPo epyaciag otn didpkeld NG
EKTEAEONG EVOG TPOYPAPPATOG.

assert(Clause) :

To otiyidTurno tou Clause, Tn OTIYUN TNG EKTEAEONG, epunveleTatl cav Wia
¢ppaon n onola npoaoTtiBetal 010 XWwpo epyaciag. H B&on g véag ¢pdong
efaptaral andé T ouykekplévn udonoinon g PROLOG (ouvhBwg
npooTiBeTal 010 TEAOG). Edv 1o Clause glval Tomofetnuévo pe pia petaBintn
E£X0ouLE KaTaoTaon Addoug.

asserta(Clause) : -
Onwg 10 assert(Clause), ye T Sapopa 611 n véa ppdon Clause, rpooTiBeTal
TIPMTN OE OXEon Pe TIG ppdoelg Tou oplfouy 10 Blo katnydpnua.

assertz(Clause) :
Onwg 10 assert(Clause), pe ™ dagpopd 611 n véa epdon Clause, TipooTiBeTal
TeAsuTaia og oxEon ye TG ppAcelg iou opifouv To Blo katnydpnua.

retract(Clause) ;

H nipatn ppaocn nou priopel va evonomnBel pe 10 Clause daypagpetal and to
XWpo epyaociag. 2& neplnTtwon omofodpdunong o otdéxog retract(Clause)
dlaypdget TNV eNOUEVN GPACT 10U 1) KEQAAN NG unopel eniong va svomomdesi
pe TO Clause.

clause(Head,Body) :

Avainteltal n npotn ppaon Tou XHPOoU epyaciag i KEPAAR Tng oroiag uropet
va gvoroinBel e 1o Head. Zav aroTéAsopa 10 OOMA TNG @PACNS AUThS
evoroleital pe 10 Body. 2g nepintwon orucBodpdunong o o1dOX0G




clause(Head,Body) nietuxalvel yia tnv endopevn ¢pacrn, tTng onoiag n KEQAA
uropel va evonowmnoel ye 1o Head. EGv o010 Xpovo ekTéAeong 1o Head eivat
TOTOBETNUEVO e pia YeTABARTH £Xoule KataotTaon AGBoug.

listing :
Mia Alota, SAwY TV PPACEWY TIOU UTIAPX0UV OTO XMPO EPYACIAS, EKTUTIMVETAL
OTO TPEXOV apXeio eEo6dou.

listing(P) :

Mia Alota, Tov @pdoswyv rou undpyouv OTo Xmpo epyaciag kai opifouv 10
Katnyopnua P, ektunavetat oto tpexov apxelo €£68ou. To opiopa Tou listing
prnopet entlong va eival g popeng P/N, ornote ekturiwvovtal pdvov ot ¢pacelq
TIOU avTIoTOLXOUV OTO Karnyopnua P pe nAnBikd apiBud N.

abolish(P/N) :
Aaypdpel 6Aeg TIg ppaocelg armd TO XOPO £pyaciag mou avTloToXouv OTO
katnyopnua P pe mAnBiké apBuo N.




