Teyvnti Nonuoolvn M. Kouynopdxng

/

O Kavovag uunepacuol TNng Avo’c)\ucmql

e O %0VOVUC CUUTEQUCUOU TNS AVEAUGTIC O TNV TROTACLOXT) AOYLXY) oL TN

AOYIXT TTOWTNG TACNC.

e XONOEIC TOU XAVOVO CUUTIEQUOMOU TNS oVEAUCTIC OF ATOOELLELC

UN-LXOVOTIOINGILOTITOC, AOYIXNS XAAUPNC xot ey XUpOTNTOC.

e Avdhuon Ue loOTNTO

e YUoTrAUATY TIOU yenotuonotoy avaiuon (Prolog, cucthuate Aoyixol

TEOYQOUUATIOUOD XAT.)

e H wotoplar Tng Aoy

\
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ATooellelg UE Avo'O\uch

O xavdvog cuunepacuol Tne aevdiuvone (resolution) yio tny
TpoTacLaxy] Aoyixr| ival o eCNc:
aVp, 2BVy ~a=f, B=7y

A LOO0UVIUOL
a Vy " X = Y

2ITIC OLUAECELS YLt TNV TEOTSLax) AOYXY) XOAOYoE vaAUTIXG TNV

Ttepimcocm cxuw’].
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O Kavovag Yuunepaciuol TNng Avc@\ucngl

O %ovOVoC CUUTERUOUOU TNC AVEAUONC YId TNV AOYLXTY| TEWING TAENG
clvon 0 eCrC:

PV NDpj o Npm, @V VGpVy
SUBST(o,(p1V---VpjaVpiaa V- Vo Var- Va1V ait1 V)

omov 0 = UNIFY (p;, ~q).
To hextnd pj xou g, Aéyoviar cvurAnewuatixd (complementary)

ETELOY) xoEva TOUC EVOTIOLELTOL UE TNV GEVNOT) TOU GAAOU.

20V OVTIXATAC TAON 0 OUVNUWC OLUAEYOUUE TOV TTLO YEVIXO EVOTOLNTN

TWV Pj KOl TG}
H o6dleuin mou mpoximntel Aéyeton resolvent.

H ovéhuon epopuoletar o OlaCelCEIC AEXTINWDY TOU EYOUPE CUUPWVTOEL VO

Tic ovoudlouue ppdoelg (clauses).
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HocpocBeiyptoc‘cocI

—Rich(x)V Unhappy(z), Rich(Me)
Unhappy(Me)

O MGU nou yenowonotidnxe eivor o = {x/Me}.

\
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HocpocBeiyptoc‘cocI

Pw,y)VQ(y,z)V R(F(B),w), P(x,z)V-R(F(z),C)V S(z)
P(C,y) vV Q(y, B)V Pz, B) V 5(B)

O MGU nou yenowonoydnxe eivar 0 = {z/B,w/C}.




Teyvnti Nonuoolvn M. Kouynopdxng

4 N

Xenon tng Avadhuong yio I
Arooeileig Aoyixng chkuqmql

‘Eotw 011 €youue wo Bdor yvooewy KB ot eva TUTO ¢.

[Toxe urmopoiue va dei€ouue 6Tt KB = ¢ YenoUOoToLOVToS avaAUoT;
1. IlpoocVecouye TV devnon tnc ¢ otny KB
2. EqopudCouue Tov xavova TNS avaAUCTIC OCGEC (POREC YEELACETOL EYEL VOl
XUTUANZOUE GTNY EVY pdion (empty clause), 6nhadn oc pa
aAvVTLPACT.
2TNV meptnTwon auth: 0ol To cUvolo pedoswy KB U{ ¢ } elvor

UN-IXOVOTIOLAGLO, UTOPOUUE Vo cuunepdvouue 6tt K B = ¢.
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Hocpd@ewuocl

PhD(x) = HighlyQualified(x)
—~PhD(x) = FarlyFEarnings(x)
HighlyQualified(x) = Rich(x)
EarlyFEarnings(x) = Rich(x)
Ou Y eNOOTOLGOUUE aVIAUGT) Yio Vo cuutepdvovue Rich(Me).

>TnV MepinTOon Yog Aotndy, tpoclétovue tov 0o —Rich(Me) otnv KB.
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Hocpo’cSewptocI

Ac ypdpouue apyind OAEC TIC TEOTACELS WS OLlEVEELS:
—PhD(x)V HighlyQualified(x)
PhD(x)V EarlyFEarnings(x)
—~HighlyQuali fied(x) V Rich(x)
- FarlyFarnings(x) V Rich(x)
—Rich(Me)

Topa umopolue Vo EQUEUOCOUUE TOV XOVOVAL TNC AVOAUONC (x&vovtag xdde

POPd TEOTLUTOTOINOCT TOV YETUBANTOV).
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Hocpo’cSewpocI

Ané
—Rich(Me)
Xl
—HighlyQualified(z) V Rich(z)
ue MGU o = {z/Me}, cuunepaivoupe
—~HighlyQuali fied(Me).
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Hocpo’cSewpocI

Ao

—Rich(Me)
Xl

-~ FarlyFEarnings(w) V Rich(w)
ue MGU o = {w/Me}, cuunepaivouue

—FarlyEarnings(Me).
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Hocpo’cSewpocI

Ané

—~PhD(x)V HighlyQuali fied(x)
Ol

PhD(y)V EarlyEarnings(y)
ue MGU o = {z/y}, ouunepaivouue

HighlyQualified(y) V FarlyFEarnings(y).
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Hocpo’cSewpocI

Aro
HighlyQualified(v) V FarlyEarnings(v)
Ol
—~FarlyEarnings(Me)
ue MGU o = {v/Me}, cuunepaivoupe
HighlyQualified(Me).




Teyvnti Nonuoolvn M. Kouynopdxng

4 N

Hocpo’cSewptocI

Aré

HighlyQualified(Me)
Ol

—~HighlyQuali fied(Me)

ue MGU o = {}, ouurepaivouye tn xevr pedon. Enouévac éyouue
xatahnZel oe avtipoom, dpa KB |= Rich(Me).
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Hocpo’cBewptocI

OewpnNoTe TIC PPAOELC:
P(x,xz)V Q(x) V R(x)
P(A, 2) vV -Q(B)

‘Evoc tpdmoc va egopuocoule avahuom etvat vor OLIAECOUUE Tol
oUPTANEWUAUTIXG hexTixd P(x, x) xou P(A, z) xou pe MGU
o={x/A,z/A} va Bydhoupe:

Q(A) vV R(A) VvV -Q(B)
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Hocpo’cSe:wpocI

O 6eUTEROC TEOTOC VU EPUPUOCOUNE OVAAUGT) EVOL VO OLUAECOUUE Ta
ouPTANEWUATIXG hexTixd Q(x) xou Q(B) xou ye MGU o = {x/B} vu
Bydhoupe:

P(B,B)V R(B)V —P(A, z)

Mmopolue 0nAdOn Vo £YOUUE TERLOCOTELOLG ATO EVAL TEOTOLG YL

VO EQUAOUOOOLUE TOV XAVOVA TT1C O(VO()\UGY]C o€ vl CEUYO(@L PEUCEWV.
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YuCeuxtix”) Kavovixr) Mopon

['tor var umopole vor eQupuOCOUE avEAUGT), Ol OOUEVTEC TUTOL TNS AOYIXNC

TEWTNC TAENC TEETEL Vo elvol 08 CUCEVHTINT] HAVOVIXT] LOPYT.

Optopog. Evac t0moc tng Aoyxng memtne téine elivar oc culELXTIXN
xavovixr, Lop®” (conjunctive normal form, CNF) av clvar uio

oUCeuln QEACEWY.
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Metatpony| oc CNFI

1. ATTAOLPN OLTTAWY XU ATTAGY CUVETAY WY OV

YENOLLOTIOLOVTAC TIC TOROXETR LOOOUVOULES:
(Pev)=0@=VNY=9)
=P ="9VY

2. Metaxivnon twv apvAcewy () npog ta péoa vote xdie
dovnon va epapuoletol o eva atouxd ToTo. ot var to metdhyouue

AUTO, YETOWOTOLOVUUE TIC TUEAUXATE [OOOUVOLES:

(6 V) = -9 A
(P AY) = =0V
~(V2) = (32)~¢
~(30)9 = (V)¢
6 =0
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Metatpony| os CNFI

3. Ilpotunonoinomn Twv PeETABATTOY ONA. UETOVOUIGL
UETOPANTOV ETOL WOTE XAVE TOCOOEIXTNG VO OEGUEVEL ULOL OLUPORETIXT)
UETOBANTY).

4. AvTIXaTAc TACT) UTTAEELAXDY TTOCOOELXTWY 1) LETATEONN

xatd Skolem (skolemization).

Av gvac umapllondc TocoOEiXTNS 0ev Poloxeton oTNy eUPBEAELd EVOC
XVOAXOU TOGOOEIXTT), TOTE ATUAOLPOUUE TOV TOCOOELXTT) Xl
avTIXNo TOOUE OAEC TIC ELPAVIOELS TNS UETAPANTAC TOU TOGOOEIXTN UE

utat veéa oTadepd Tou Aeyetal otadepd Skolem.

Av evac vTopdlaxog Tocodeixtne dx PeloxeTtour otny euPéicio n
XAVOMXGY TOGOOEXTOV VY1, . . ., VY, ATUAOLPOUUE TOV TOCOOELXTT) KOl
aVTIXNo TOOUE OAEC TIC EPPAVIOELS TNG UETADANTAC TOU TOGOOEIXTN &
ue tov 600 F(yi,...,yn) Omou F elvor €va véo cUufoho cuvdpTnong

mou Aeyetor cuvdetnor Skolem.
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Metatpony| o CNFI

5. Arcoc)\ov.cpv'] OAWY TWYV XAXVOAXKOY TTOCOOELXTWYV.

6. Egapuolovue TNV ETLUEQLO TIXT| LOLOTNTA TOL V WS TEOG

TO /\:
(@AP)VOI=(pVO) A (VIO
OV (@Nh)=(0V Q)N (OVY)

7. Amhonotolue Tig oulelielg xonw OLaleVEELS ATAAOLPOVTIC TIC

ToEEVIETELC TTOU OEV YPELACOVTOL.




Teyvnti Nonuoolvn M. Kouynopdxng

4 N

Hocpo’cBewptocI

Ac yetatpedoupe oe CNE v axorouvidn npdtaon
(Va)((Vy) Pz, y) = ~(Vy)(Q(z,y) = R(z,y)))
1. AmohoLpr) CUVETAY WY OV:
(V) (= (Vy) Pz, y) V (YY) (~Q(z,y) V R(z,y)))
2. Metaxtvnorn = mpoc 1o pEca:

(V)((By)~P(z,y) V () (Q(z,y) A —R(x,y)))
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Hocpc%ewuocl

. Hpotunonoinomn petoBAnTov:

(V) ((Fy)=P(z,y) vV (32)(Q(z, 2) A ~R(z, 2)))

. AVTiXatdo Toom UTHEELOXMY TOCOOEIXTOV:

(Va)(=P(z, Fi(x)) V (Q(z, Fa(x)) A —R(z, Fa(x))))

. Am(%ompf] HAVOMUOV TTOGOOEINTOV:

~P(z, Fi(z)) vV (Qz, F2(x)) A - R(z, F5(x)))

. Emepiopoc V w¢ mpog A:

(=P(z, Fi(z)) V Qlz, Fy(x))) N (=P (z, Fi(x)) V ~R(z, Fy(x)))

. Tehunty yopor):

Pz, Fi(z)) V Qz, Fy(x))
—P(x, Fi(z)) V - R(x, F5(x))
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CNF

[l TNy Tepimtowon mou 0V €youue Skolemization oy el n TowodTo
TEOTOON,.

ITootaor. Kdle tinoc tng Aoyxnc memtne tédne elvat 1oodovouog Ue
eva tuto oe ONF.

Av €youpe Skolemization, T16Te UTOPOUUE VoL ATOOEICOUNE UOVO TO

T TE).

[Ipdtaon. 'Eotw ¢ évac titog tng Aoynic mpotng Tdeng xat ¢’ n
uetatporni Tou oe CNF. Tote ¢ elvon txavonotiowog av xot povo av ¢’ elval

LXOVOTLOLNOLUOC.
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HocpchewpocI

Ocwpenote TIc eCHC PEdoELC:
P(u) VvV P(v)
—P(x)V =P(y)

Ol QpdoEIC AUTEC EVOL OVTLPUTIXES (yrotl;) adhd 8V unopolue Vo
Bydhoupe TNV XEVT) ppdoT Ue Yerior ovdhuond!

[Twe urnopolue va hocoude autd To TEODANUY;
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Podoeic: 'Evag Icoodvapog Opiouocg

Oplopog. Pedom cival eva GOVOAO AEXTIXOV.

Me Tov Topamdve 0plouO 0EV ETOVUANUPBAVOULE AEXTIXG TTOU elvol (0L OTLKC

UOVOUE X0l CTNY TEOTUOLOXT) AOYLXT).

H evvola tne maparyovtonoinone mou axohovlel yoc Bonidel va uny

enavakap@&vouye AEXTIXA TTOU ELVOlL LGOBOVO(W.
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ITopayovrtonoinon CI)po'cGe:covI

Optoudg. ‘Av xdmnoto amd Tor AEXTIXE TTOU ATOTEAOLUY TN QEACT) ¢
evomooUvtan e MGU 7y, td1e 1 ppdon @' mou TeoxTTeL and TNV EQUEUOYT

TOU Y OTNV @ AEYETU TAEAYOVTAS TNC .

ITopadelypata:

o H wpdon {P(F(y)), R(F(y),y)} elvar napdyovtog tne @edone
{P(x), P(F(y)), R(z,y)}. Talextxd P(z) xaw P(F(y))
evorololvtar ye MGU {x/F(y)}.

o H gpdon {P(v)} etvar mapdyovtac tne gedone {P(u), P(v)}. To
rextnd P(u) xaw P(v) evorotoovton ye MGU {u/v}).

o Kdle gpdon elvon mopdyovtac Tou cautou tne. Erlone, n

TEOTUTIOTIOINGT) METUPANTMV UTOPEL VoL EQUNVEUTEL GOV TTORoy OVIOTOMNGT).
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Avadewpnuevoc Oplouodg TNng Ade\ucmgI

‘Eotw gpdoceic ¢ xan . Av utdpyet Evo VETINO AeXTIXO P GE £Vl IOy OVToL
@' TNC PEAoNC ¢ 1oL EVaL IEYNTIXG AEXTIXG —q OF €VaL TolpdyovTa ¥ TNne
podonc P, xo Tor AexTixd p xou g evorooovtat ue MGU ~, t61e ue Tov

XAVOVA TNG AVAALGCTG UTOLOUUE VO TTUEAYOUUE TN QEdoN:

SUBST (v, (¢'\ {p}) U (¥ \ {~q}))
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Hocpd@ewuocl

OewpNoTE TIC PEAUCELC TTOU PAC 0O0NYNCOV VoL AVUUEWPTCOUUE TOV OPLOUO

NS oVAAUOTC:

{P(u), P(v)}

{=P(z), ~P(y)}
[ vae xdvoupe avdhuon dewpolue toug topdyoviee { P(u)} xou {—P(x)}
TWV TOPATAVE Pedcewy. Ta avtiotorya VeTind AexTixd evoToloovToL UE
MGU {u/z}. Ondte ye ypron tou véou oplonol Tng avdAucne Tolpvouus
TNV XEVY] PEACT].

IToocoyr: Aev Vo yonOLWOTONCOUUE TOV OVIUEOENUEVO 0PLOUO TNC

avahuong Eove TN GUVEYELX (O UEYIXOC OPLOUOC UEXEL YL TOUC GXOTIOUC

aC).

\
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IotoTtnTeg TNG Avo’c)\ucnql

Ocvpnua. (OeddTnTo)

‘Eotw n Baon yvoone KB. Av n ¢ unogel vo atooetyvel and tnv KB
YenotlonolmvIag aviivuon, 1o0te KB = ¢.

Oesvpnua. (ITAnpdtnTa diddevong
(refutation-completeness))

Av eva 0Ovoho @pdoewy A elvol un IXaVOTOLNOLO, TOTE UTIEOYEL UL

ATOOELCT) TNC XEVIC YEdoNg UE Yenorn avdiuone and to A.
OL amooelCelg Twv Yewpnudtowy oxtoypapoiviat 6To BBALo.

ITcocoyn: H minpotnta dwdpeucnc woydet uovo yior 1ov avadewpnuevo

OPLOUO TNC AVAAUCTC.




Teyvnti Nonuoolvn

M. Koupmopdxnc

/

\

Any set of sentences S is representable in clausal form

Assume S 1s unsatisfiable, and in clausal form

Amooelgn tng IIAnedtnTac Awddevong

|-

Some set S’ of ground instances 1s unsatisfiable

|-

Resolution can find a contradiction in S’

|-

There 1s a resolution proof for the contradiction in S’

Herbrand’s theorem

Ground resolution
theorem

Lifting lemma
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Eopopuoyeg tng Avo’c)\ucngl

H o ouvniiouevn epapuoyr tne avaiucne ebvor 1) amodelln Pl oYEoNC
AovYxNg xahudneg.

Av poc Tnentel va arodetéovpe 01t KB = a tote madpvoupe tny devnon
NS @, Xl OELYVOURE LooBLVaa 0TL 0 TUToc K B A = glvat un

LXOVOTLOLNOLUOC Y PTOLUOTIOWVTAC OVEAUOT).

AcC 0WOOUPE TMPEU PEYAAO TIORAOELYUO YENONS TN UVAAUOTC,
YETOLLOTIOLOVTOC TO TURUOELYUO UE TOV LuvToryuatdoyT West.
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AlatOnwon o Aoy Ilewwtng Tdcingl

o ... clvou Eyxhnuo Yo evay AUEEIXOVO VoL TOUAGEL OTIAYL GE £)Uolxd
XQOTY).
(Vx,y, z) (American(x) A Weapon(y) A Nation(z)A
Hostile(z) N\ Sells(x, z,y) = Criminal(x))

e To xpdtoc Nono ...
Nation(Nono)
e ... Tou ebvan eyVpoC TNC Apepnrc ...

Enemy(Nono, America)

® ... £YEL TUPAUAOUC.

(dx) (Owns(Nono,x) N Missile(x))
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AratOntwon o Aoyixn Ilpwdtng To’cingl

‘Ohouc autolc Toug TupadAouc Toug £YEL TouAfioel 6To Nono o

cuvTayuataeyne West ...
(Vx) (Owns(Nono,x) AN Missile(x) = Sells(West, Nono, x))

.. 0 omolog etvor Auepavoc.
American(West)

H Apepud| ebvon xpditoc.
Nation(America)

O mhpawiol elvar OTAa.
(Vx) (Missile(x) = Weapon(x))

‘Eytpoc tne Apepinc ' onualvel ‘eydoxd xopdtog .
(Vx) (Enemy(x, America) = Hostile(x))

\




Teyvnti Nonuoolvn M. Kouynopdxng

4 N

YuCeuxtinn Kavovixry Mopopn

o ... clvou Eyxhnuo Yo evay AUEEIXOVO VoL TOUAGEL OTIAYL GE £)Uolxd
XOOTN;
—~American(x) V ~Weapon(y) V =Sells(x,y, z)V
—Hostile(z) V Criminal (x)
e To xpdtoc Nono ...

Nation(Nono)

e ... Tou ebvan eyUpoC TNC Apepnnc ...

Enemy(Nono, America)

® ... £YEL TUPAUAOUC.

Owns(Nono, M 1), Missile(M1)
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Y uleuxtix Kavovixi Mopo?

‘Ohouc autolc Toug TupadAouc Toug £YEL TouAfioel 6To Nono o

cuvTayuataeyne West ...
—~Missile(x) V =Owns(Nono,x) V Sells(West, x, Nono)

.. 0 omolog elvar Aygpxavoc.
American(West)
H Apepu| ebvon xpditoc.
Nation(America)
Ot mhpawiol elvar OTAa.
—~Missile(x) V Weapon(x)
‘Eytpoc tne Apepixnc ' onualvel ‘eydond xopdtog .
—~Enemy(x, America) V Hostile(x)

\




Teyvnti Nonuoolvn

M. Koupmopdxnc

/

—American(x) V ~Weapon(y) v —Sells(x,y,z) V —~Hostile(z) Vv Criminal(x)

=Criminal{West)

\

American(West)

=“American(West) v ~Weapon(y) V ~Sells(West,y,z) v ~Hostile(z)

= Missile(x) V Weapon(x)

“Weapon(y)V —Sells(West,y,z) V = Hostile(z)

Missile(M,)

=Missile(y)V = Sells(West,v,z) v =Hostile(z)

- Missile(x) V-Owns(Nono,x) V SellstWest,x,Nono)

=Sells(West,M,z) V =Hostile(z)

Missile(M,)

= Missile(M;) V- Owns(Nono,M,) V¥ =Hostile(Nono)

N

Owns(Nono,M,)

=Owns(Nono,M,) V = Hostile(Nono)

—Enemy(x,America)V Hostile(x)

\IH ostile(Nono)

Enemy(Nono,America)

ﬁ nemy(Nono,America)




Teyvnti Nonuoolvn M. Kouynopdxng

4 N

Hocpo’cB&:procI

Ac uroleooupe 0Tt YvwplCouue Ta eCNC:

‘Olot 6ool ayamoUy Ao Tor (o, ol GUTONC TOUC AYUTEEL XATOLOC.
Kavelc dev ayanda 6molov oxotwvel (oa.

O Jack ayamder ora ta (oo

Eite o Jack elte n Ilepicpyeia oxdtwoe n ydto mou Acyetar Tuna.

Mmopolue To Tic Topamdve TeoTdoelc Vo aroosllovue 0Tl N llepiepyeta
OXOTWOE TN YTV,

Y nuetwon: To nopdoeryua tpocpyeton and tnv nopotplo “Curiosity killed
the cat”.
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AwatOniwon o Aoy Ilpwwtng To’cin;l

e ‘O)lol 6col ayamoUy oAa Tor (o, ol dUTONC TOUC AYUTAEL XATOLOC.

(Vx)(Vy)(Animal(y) = Loves(x,y)) = (3z)Loves(z,x) )

o Kovelc 0ev ayand 6molov oxotmvel (oa.

(Vx)((Fy)(Animal(y) A Kills(x,y)) = (Vz)—Loves(z, x))

e O Jack ayamder dha ta Coda.

(Vx)(Animal(x) = Loves(Jack, x))
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AwatOniwon o Aoy Tlewtng To’cin;l

Eite o Jack elte n Ilepicpyeia oxdtwoe ) ydto ...

Kills(Jack, Tuna) V Kills(Curiosity, Tuna)

mou Aeyetar Tuna.

Cat(Tuna)

Ernlonc yeetalduacte tnyv npdToo

(Vx)(Cat(x) = Animal(x))

nou anoterel Tponyoluevn yvwon (background knowledge).

H dovnon tne mpotaocng mou YElovue v amoodeilovue etvou:

- Kills(Curiosity, Tuna)

\
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YuCeuxtinn Kavovixry Mopopn

Kdvte o coav doxnon
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M. Koupmopdxnc
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ATC(’)BELEY]I

Cat(Tuna) | | ~Cat(x) vAnimal(x)

Kills(Jack, Tuna)V Kills(Curiosity, Tuna)| | ~Kills(Curiosity, Tuna)

\/

N

\

Animal(Tuna) | | ~Loves(y, x)V ~Animal(z) V-Kills(x, z) | | Kills(Jack, Tuna) | | ~Loves(x,F(x))V Loves(G(x), x)| | ~Animal(x) VLoves(Jack, x)

\/

L —

Loves(y, x) VKills(x, Tuna)

~Animal(F(Jack)) v Loves(G(Jack), Jack) | {Animal(F(x)) V Loves(G(x), x)

——

~Loves(y, Jack) Loves(G(Jack), Jack)

~_
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Avdivorn, EvyxupdtnTta xo I
Mn—mocvorcommué'm‘cocl

o [lwc umopolue vo yenoWOTOLOOUNE AVAAUCT) YLoL VO ATOOE(COUUE OTL 1

OO TR TEOTUON Vol EYXLEN;
Happy(John) vV ~Happy(John)

o [lwc umopolue vo yenoWOTOLOOUNE AVAAUCT) YLoL VO ATOOE(COUUE OTL N

OO TR TEOTUON VOl U1 LXAVOTLOLACLUN;

Happy(John) A =Happy(John)
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Xenon tng Avalvong v Anavtnon Epw‘cnpd‘cwvl

Meypl oTlYUng ¥eNOLWOTONCOUE TNV oVEAUGT) YLol VoL ATOOEICOUE OTL EVOC
TOTOC €MeToN Ao Wi Bdom yvwonc. Mropolue enlong vor ¥ enoLLOTOOOUUE
AVEAUCT] Y10 VoL ATTAVTNOOVUE ERWTHOELS OYETIXG UE YEYOVOTU TOU

ETOVTAL AOYLXQ ATO [LoL AT Y VMOTC.
Iapdoeyua: Iloloc oxotwoe tnyv Tuna;

AuTé 10 €pWTNUO UTOREL Vo EXPEUCTEL YENOLMOTOLWVTOC [iot EAEDUERT
LETOBANTN:
Kills(x, Tuna)
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Aextixd ATco'W‘cncmgI

Opgtopoc. 'Eva Aextixd andvinone (answer literal) yio €va
EOWTNUA ¢ elvan €vag atouxde TuTog Tne wopgne Ans(vy, ..., v,) 6Tou

V1, ..., Uy €bvor oL eheUliepec uETAPANTES TOU @.

['tar vor amatyTiooude T epOTNUa @ UE Yenor avdhuong, oynuatiCouue
ogleuin Ans(vy, ..., v,) V —¢@ xou tn yetateénoupe o CNF.

Metd yenowwonololue avdhuon xou tepuotiCoupe TNy avalntnon| hag otov
(OTAGOUUE GE UL PEAOT) TOU TEPLEYEL UOVO TO AEXTIXO amavTnone (avtl tnv

XEVT) PO OIS Vol XAVOUE HAVOVIXG,).
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\

Xenon tng Avaiuvonc yvia Andvinon Epwtnudtwy

Mmopolue va dtaxplvouye TIC €€ TEQLTTOOELC:

o TeouaTIONOC UE LOVABIXO AEXTIXO ATTAVINOTNS
Ans(cy, ..., cp).
Y€ UTY) TNV TEPITTWOT), Ol OTAVEREC €, - . . , € MOC OLVOLY L
ATAVTINOT 0T0 €pMTNUA. MTOEEl var UTIEEYOUY TEQLOGOTEPEC AUTUVTNTELC
oY UTGOYOLY TEEQLOCOTEREC OLUPEVOELC AVAAUCTIC TOU TUTIOU
Ans(vy, ..., v,) V 2.
Mmopolue va cuveyiCoupe va Py vouue TEPLIOCOTEREC UMAUVTAOELC AhAL
0ev unopolue ToTé v elyaote BEBatot OTL Tic €youpe Ppet Gheg (Oev
UTOPOUUE Vo eyyunUolue OTL 1 avaAuon Vo Bpet OAoL Tor AOYLXQ

ETOXOAOLYE EVOC OUVOAOL TROTAGEMY TNC AOYIXNAC TEOTNG TEENC).
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Xenon tng Avalvong v AnavTnon Epco‘cnpto'c‘ccovl

o Tepuatiopnog pe pia OLAleLETN AEXTIXWY ATAVTITNONS.
2€ UTY) TNV TEPITTWOT, Ao TN BACT YVWOOEWY ETETOL AOYLXY UL
OL&Ceulrn 1 oTola OEV UaC OLVEL Lol 0L TIXY| ATEVTNOT) YLoL TO EQMTNUAL

UoC.
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Hocpd@ewuocl

KB:
Father(Art, John)
Father(Bob, Kim)
(Vx)(VYy)(Father(x,y) = Parent(x,y))

FEeotnua: Iotoc eivar yovide tou John;

['tor var amorvTooUPE GTO EpWTNUY, YENOWOTOLOUUE UVAAUCT] OTO TOQUXATR)

o OVOLO ﬂpom’(oswv:

Father(Art, John)
Father(Bob, Kim)
—Father(x,y)V Parent(x,y)

Ans(z) V = Parent(z, John)
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Hocpo’cS&:wpocI

Ané
Father(Art, John)

Xl
—Father(x,y) V Parent(x,y)

ue MGU {z/Art,y/John}, éyouue
Parent(Art, John).

ATo tov mponyoluevo TOTO %ol TOV
Ans(z) V = Parent(z, John)

ue MGU {z/Art}, éyouue
Ans(Art).

Anhoot), o Art elvon yoviog tou John.

\_ /
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HocpchewuocI

KB:
Father(Art, John) V Father(Bob, John)
(Vx)(Vy)(Father(x,y) = Parent(x,y))
Epotnuo: Ilowoe etvon yovioe tou John;

['tor vor amatyTicoupe 010 €pOTNUA, YENOLLOTOLOUUE AVIAUCT) GTO TOEOXATR

GUVOAO TROTUCEWYV:
Father(Art, John) V Father(Bob, John)
—Father(x,y) V Parent(x,y)

Ans(z) V = Parent(z, John)
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Hocpo’cSewpocI

Ao
Father(Art, John) vV Father(Bob, John)
Xl
—Father(x,y)V Parent(x,y)
ue MGU {z/Art,y/John}, éyouue
Parent(Art, John) V Father(Bob, John)
AT Tov Topamdve TUTO Xt TOV
—Father(x,y)V Parent(x,y)
ue MGU {z/Bob,y/John}, éyouue
Parent(Art, John) V Parent(Bob, John).
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Hocpo’cS&:wpocI

Ané
Parent(Art, John) vV Parent(Bob, John)
Xl
Ans(z) V = Parent(z, John)
ue MGU {z/Art}, éyouue
Ans(Art) vV Parent(Bob, John)
TO OTOlO GTN CLVEYELD aVOhDETOL UE
Ans(z) V = Parent(z, John)
ue MGU {z/Bob}, pog divel
Ans(Art) vV Ans(Bob).

Anhoot), o Art ©y o Bob eivau yoviog tou John.

o

\
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H Avdivon yia TOnoug pe Icsé'cn‘cocl

[Toooelte 611 0 xovdVaC TNC AVEAUONC OTIWC TUPOUCLACTNXE, XAUMC XAl T
Vewpnuato opoTnToC Yot TANEOTNTAC OLdheucne, Oev LY LOLY Yio QEACELC

TOU nept?\ap@dvouv Loé‘cn‘coc.

ITapdoderypo: Ay uTOpOUUE Vo YONOLUOTOCOVUE UVIAUCT) YLol VO

ouunepdvouue P(B) and tn Bdon yveong
P(A), A=B

T umopolue vor x8voulE;
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H Avdivon yia TOnoug pe ché'cn‘cocl

Av ot t0moL Tng K B TEeplEyouy T0 GUPBOAO =, TOTE UTOPOUUE VO XUVOUUE

AVIAUOT) UE OUO TEOTIOUC:

o [lpoclctouue ot fdon Yvoone xatdAAnic agLOUAT Yot TNV GYECT

LlOOTNTOC.

o XOnoWOTOLOUE, EXTOC aTd TNV AVIAUCT), ELOLXOVS XAVOVES

CULUTIEQACILOV) TTOU AquUBavVouy LTTOUN TOUC TNV LOOTNTA.
MTEEAG L M N 7 M

e Xprowomololue evoroinon wootntos (equational
unification). H evonoinon wodtntog sivor €va eldoc evomoinong mou
AoPBavel UTOPN TOU TIC OYETELS LOOTNTAC OVIUESH OTOUC OPOUC TIOU

eVOTIOLOUVTOL (OEV €lvor ONAAOT) AmAd GUYTOXTIXT EvoToLNoT).

To (010 oydel xon yior ShAct ELOLXE XUTYOPNUATO OTIWC Tor opIuUNTINd <, <

AT

\
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To ASiopota TNg Icé‘m'cocgl

o AvodacTtiny wwotnto: (Vo) v =2
o Yuuuctow wiotntae: (Vo)(Vy)(xr =y =y =2)
o Metofoutie wwotnta: (Vo )(Vy)(V2)(z =y ANy =2= 2 = 2)
e [OLOTNTO TNC AVTIXATAC TAONC lOWV:
(Vz)(Vy)(z =y = (Pi(z) & F(y)))
(V)(Vy)(z =y = (Pa(z) & Pa(y)))

Vw)(Vz)(Vy)(V2)(w =y ANz =z = (F(w,x) = Fi(y, 2)))
(Vw)(Vz)(Vy)(Vz)(w =y Ao = z = (Fa(w,x) = F3(y, 2)))

‘Eyoupe eva alloya aviatdotaong lowv Yo x&dde cOuBoho

XATNYORHUATOS xoll xAVE cLUBOAO CLUVAETNOTC.
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O Kavovac 'cngl
AToOdLaUOpPwoNg (Demodulation)l

O %ovovag GUUTERUCUOU TNG ATMOOLIOLOWONG Yio TNV loOTNTA €tvol O

T TE).

['tor omolouconote Opoug T, Y xal z Tou Elvol TETOLOL WO TE

r=y, myV---Vmy,Z
miyV .-V mn[SUBST(é’,y)]

ITopadsty oo
o An6 TheThief = John xa Arrested(TheThief) ue MGU {},

umopolue Vo ouunepavouue Arrested(John).

o An6 S(S(0)) =2 xu P(2) VQ(S(S(w))) ve MGU {w/0}, unopolue
va cuurepavoupe P(2) V Q(2).

UNIFY (x,2z) = 6 xou omolodfrote Aextuxd my,|z] mou TepéyeL Tov 0p0 2:

\
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O Kavovog tng I
[TopadLapdepwong (Paramodulation)l

'Evoc dAhoC xavOvoC CUUTERUCUOU YLa TNV LOOTNTA EIVAL O XUVOVOC TNC

OO ORPLOTC.
['tor omolouconote 6poug T, Y xal z Tou Elvol TETOLOL WO TE
UNIFY (x,2z) = 6 xou omolodfrote Aextxd my,|z] mou Tepléyel Tov 6po 2:

LV LNVNr=y, miV--Vm,z
SUBST(0,1;V --- VI, Vmy V- Vmy[y)

ITopdodstypo: Ao tov TUTO

Pv)V (F(A,v) = F(B,v))
Q(B)V R(F(A,C))

ue MGU {v/C'}, unopolue vor cuumERdvVOLUE
P(C)V Q(B)V R(F(B,C)).
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ITAnpotnTa Tov Kavova tng Iopadiopdppwong

O %ovovag TNS ToEUOLIOLO®ONG EVaL TLO YEVIXOC ATO TOV XAUVOVAL TNC
ATOOLUOPPWONC oL, all UE TOV XoVOVL TNS OVIAUONC, EYEL WC UATOTEAECUO!
ULOL ATOOEXTIXT) OLadxaciar Tou elvat TANENG WS TEOog TN oldpeuo
(refutation complete) yia gpdoeic ye WodTNTA TNC AoYIXNC TEOTNS

TACNC.
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H I'Nvooo Prologl

H Prolog etvar pior yAwooo AoyixoU mpoypaduatioyol. To Tooypdupata TNe
Prolog otnv amAolUotepn TOUC UOP®T| ATOTEAOUVTOL OO YEYOVOTA 1)

XAVOVES (0nhadh) opltoTixeg pedoeic Horn).
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H I'Nvwooo Prologl

Ouutloupe OTL €va YEYOVOG elvol Lol pedoT) TNS Uop@NC
q
EVR EVOC XAVOVAS EVOL L0 PEAGT) TNS MOPONC
—p1Vopa V...V ap, Vg (10000voua pr Apa Ao AP, = q).

Xty Prolog tor yeyovota ot oL xavovee ypdwovTal ¢ eCNC:

q.

q:- pl, p2, ..., pn.
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Prologl

>tnv Prolog, utopoUue eniong va Slatunmvoule epwTtAnata (queries)

YENOLUOTOLMVTOC TO €CNC CUVTUXTIXO:

7-pl, p2, ..., pn.

>ty Prolog yenowonoteita o dpoc otdyoc (goal) yio vo avageptolue

OE EVU AEXTIXO TIOU TIEQLEYETOL OE EVOL EQWTTUL.

Ta epotiuata Tne Prolog avtictoryolv oe gpacelc Horn tne popgnc
—p1L VvV ope V..oV Ty,

ONAXOY| CUTEC TIOU ATMOTEAOUVTUL LOVO ATLO OV TLXA AEXTIXA OTWC

Vot €Sy NOOUNE TOROXETE.
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Hocpo’cSewptocI

predecessor(X, Z) :- hprl
parent (X, Z).

predecessor(X, Z) :- hpr2
parent (X, Y),

predecessor(Y, Z).

parent (pam, bob).  parent(bob, ann).
parent (tom, bob). parent(bob, pat).
parent (tom, 1liz).  parent(pat, jim).
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O Kavovag tng Avaluong octnyv Prologl

e H Prolog Bacileton o yia €l0wr| nop@rn avdhuone Tou AeyeTal
SLD-avdiuor (SLD-resolution) (Linear resolution with a

Selection function for Definite clauses).

o Y xdie Privo Tou depunvea e Prolog, epoapuoleton o xavovog Tne
AVIAUONG AVIPEGO OE EVO GTOYO TTOU YEAOUUE VoL ATOOEICOUUE Xl EVOL
YEYOVOC 1) EVOL XavOVeL TOU TpoYeduuatoc. 'ETol amooeixvieTton o
o TOYOC (6TNV TEPITTMON TOU YEYOVOTOC) 1) TAEdYETAUL EVA VEO
cOVONO GTOY WYV (GTNY TEQITTOON TOU Xavova) Tou Teoc TiievTal

OTOUC OTOYOUC TOU EYOUUE VoL OTOOE(COUUE.
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Aevopo Anooeling yia ?- predecessor(pam,bob)l

predecessor(pam, bob)

by rule prl
MGU{X/pam, Y/bob}

parent(pam, bob)

yes
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2IYOALa Yot TOo AEVOEO ATC(’)BSLEY]QI

2TV TEONYOUUEVT) OLopdveLo, VEAOUUE Vo amoOElCOUPE TO GTOYO
? — predecessor(pam, bob).

H yenon tou xavova prl and tny Prolog ctvon 1coo0voun ue tnv yernon tou

XOVOVOL TNG AVIAUCTC GTNY 8oVNOT TOU UTO OTOOELLT) O TOYOU
—predecessor(pam, bob)

xor Tne gedone Horn amd to mpoypauua
—parent(X,Y) V predecessor(X,Y)

WO TE TEAS Vo Ttopary Vel TO AexTind
—parent(pam, bob)

Tou elvat 1 dEvnon Tou ENOPEVOU UTO aTOOELL GTOYOU

? — parent(pam, bob)
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2IYOA Yot TO AEVOEO ATcéSELEan

2.TO ETOUEVO [hua, 0 0TOYO0C
! — parent(pam, bob)

EVOTIOLELTAL UE TO YEYOVOC
parent(pam, bob)

TOU TPOYEAUUNTOC Xat 1) Prolog amavtdel vou 610 apyind gpmTnua.

AuTo 1o Prjua elvat 16od0OVaUo UE TN YeNOoT AVEAUCTIC GTO JEVNTIXO AEXTIXO
—parent(pam, bob)

Tou etvat 1 devnon Tou UTO amOOELLT) OTOYOU Xl OTO VETIXO AEXTIXO
parent(pam, bob)

YLOL VO PTEOOUUE GTNY XEVY] PEACTY] X0l TO TEAOC TNC ATOOELLNC.
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2IYOALa Yot TO AEVOEO ATcéSELEan

‘Etol ue Baorn tny opuotnTor Tou xavovo TN avaAuong, BAETouue OTL 0
otoyo¢ predecessor(pam, bob) €netan Aoyixd and 10 SOCUEVO
meoyeopua Prolog oty auto Yewpniel cov o Bdon yvoone tne Aoynnc

mewTNe téinc xou n Prolog opYd divel trv amdvtnom vou 6To gpmTn.
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Ocuota EAeyyouv otnv Prologl

Aev Vécoue To TEOBANUL Tou eAéyyou (control) mou TpoxUTTEL GTNY

AELToupylor Tou Olepunvea tne Prolog:

e Me mold oeLpd OLUhEYOUUE TOY 0TOYO oL VEAOUUE VoL ATOOEICOUKE OTOY

EYOUUE TIEPLOOOTEQOUC TOU EVOC OTOYOUC;

e Me mold oelpd OLUAEYOUNE Ta YEYOVOTU TTOU EVOTIOLOUVTOL UE EVOL UTO
ATOOELLT) OTOYO OTUV UTIEOYOLY TEQLOCOTEQN TOU EVOC YEYOVOTU;

(opoleg Yo xavovee)

‘Aocxnon: Einyelote 10 0EVOP0 amOOELLNC TV ETOUEVMY OLUPOVELDY

YENOLUOTOLMVTAC OVEAUOT.
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Agvopo ATooelEng Tou 7- predecessor(pam,ann)l

predecessor(pam, ann)

by rule pr2
by rule prl MGU{X/pam, Z/ann}

parent(pam, Y),
predecessor(Y, ann)

parent(pam, ann)

no
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Agvipo AndoeiEéng Tou 7- predecessor(pam,ann)l

predecessor(pam, ann)

by rule pr2
by rule prl MGU{X/pam, Z/ann}

parent(pam, Y)
predecessor(Y, ann)
4N
no by fact parent(pam, bob)

MGU{X/bob}

parent(pam, ann)

predecessor(bob, ann)

4N
by rule pri1
MGU{X/bob, Z/ann}

parent(bob, ann)

yes
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Y rohoyioctixr] IlIohuntAoxdTnTar TtnNg AvadAuong

2ITT) YEVIXT) TIEPITTWOT), Ol ATOOEICELC UE YPNOT) TOU XOVOVA TN AVIAUOTC
UTOPOUY VoL UEYUADYOUY EXVETIXA CUUPOVL UE TO THUPOXATE VEDOTLO!

(ooedua xor 0Ty amholoTERN TEPITTWOT TN TEOTAUCLOXNAC AOYIXAC).

Ocwpenua (Haken, 1985). Trdpyet o oxohoudior ToUTONOYLOY
D1, P2, D3, - - - TNC TEOTACLAXNG AOYIXNC Ol OTOlEC, OTOV UETUTRAUTOUY GE
uopohy CNF| o aprdude ouuBorwy xadevoc —p, bvoan O(n?), odhd n
ULXEOTERT OLdPELTT) AvdhUCTC TOL TEPLEYEL TOUAdytoTOV ¢ cUufola (yia

éval oTaepd ¢ > 1).
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Eopopuolovtag tov Kavova I
Tne AvadAuong ATCOSO‘EL%CSLI

Trdoyouy ToiAeg OTEUTNYIXEC TTOU UTOPOLY VAL EPAUEUOC TOUY Lol VO

XEVOUPE TNV aVEAUOT) TIO ATO00TIXY) TNV TEdlrn: unit preference, set of

support, input resolution, subsumption.

Aemtougpetec unopette va Beelte oto BiSAlo.
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450 1. X.

322 1. X.

1847
1879
1910/13
1920

\

H loropla tng AOYL%Y’]C_,I

LToxr) xou Meyopltinn  mpotactomr) Aoy, tivoxec aanetac,

OYOAY)
ApIGTOTEANC

Boole

Frege

Whitehead /Russel
Hilbert

ouunepaouos (Kavovag tou Oétery)
cuAhoYLouol

(MavOVEC CUUTEPUOUOU, TOCOOEIXTEC)
TEOTOOLOXT) AOYIXT

AOYLX) TEOTNG TALNS

Principia Mathematica

Tledypouua’ Yo TNy Vepehlwon twv
Moardnuatixev (dnutovpyia evoc Tumxo,
ACLWPATIXOD CUOTAUNTOC YLt OAAL TO!

Mo nuotind — amdodetin 6Tt 10 oo TNUY

AUTO ELVOL OUVETIEC, TATIPEC XL ATOPACLOL
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1930

1930

1931

\

H IoTopla tng AOYLXY']QI

1921-22 Post/Wittgenstein anodeléelc pe mivoxeg aandetoc

Godel

Herbrand

Godel

3 TAeng PEV0dOC oUUTEPUCUOU YLol ATOOEICELS
NS AOYIXNC TEMTNC TAENC

TANENS UEV00OC CUUTEQUOIOU Ylot ATOOELCELS
NS AOYIXNC TEMTNG TALNC UE oVOry WY T)

GE TPOTACLAXY) AOYIXN

—3 TANENC YEVOOOC CUUTEQUOUOU Yot AOYIXA

CUG THUOTO TTOU TIEQLEYOLY TNV 0Py 1) TNC

ETAYOYNG (TE-X- ; aplﬂw}ﬂ%ﬁ)
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1936 Turing/Church Hu-arogaciowdtnto Tou mpoBAnuatoc

1960 Davis/Putnam anodotixol alyoprduol ye yenon avdhuong cTny

1965

Robinson

\

H Ioropla tnc AoYLxﬁgI

EYHUPOTNTAC YLoL TUTIOUC TNS AOYIXNC TEOTNS TALNC

TEOTACLAXT) AOYIXN

N HEVOOOC TNC avaAUONC Yol TN AOYIXT TEMTNS TALNC
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ITAneoTnTa Yuunepacuol TNG I
Aovwng Tlpwwng Tdcingl

Ocvpnua.  (Ocopnua [Tnpdtntac tou Godel, 1930)
KB E ¢ aw KB F ¢.

H oyéon andoeiine = umopel vo oplotel ue ddpopouc tpdTouC. o
modoetypa To DiAlo Tou Enderton urmovetel tn yprion evoc dnelpou

CUVOAOU UCLOUATLY Xt UOVO Tov modus-ponens ooy Xovovo, GUUTEQUOUOU.
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IoyYer 1 TrohoyiouuoTnTA;

Ocwpenuo.  (Turing/Church, 1936) To medBinua Tng hoyiuhc xdhung
(100BUVOUO TNC EYHUPOTNTAC 1) TNC U1 IXAVOTIOINGLUOTNTAC) YioL TN Aoy
TEOTNS TACNC €lval avadgoulxd apltUUnCLLO (recursively

enumerable).

T onualvel Oume avadpouxd oErunGLIO;
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Arctodntixol Opiopol I

‘Evo npdBinua ardpaone (decision problem) P Aéyeton avadpouixd
(recursive) N arnogaciocwo (decidable) av undpyet €vag alyopriog
TETOLOC WOTE, WE El0000 T, Topdyel ‘vou' xat TeppatiCet otav & € P, xau

Oyt xon tepuotilel otav T &€ P

‘Evo mpoBanua andgaong P Agyetor aovadgoutxd ool UNoLULO
(recursively enumerable) 1 nuianogacicipwo (semi-decidable)
oV UTLEEYEL £VAC oAy OPLIUOC TETOLOC WOTE, PE E0000 X, TUEAYEL “Val’ Xl

TepuotiCel Otav & € P alhd tEgTel oe dmelpo Ppdyyo otav x € P.
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ATCéS&:LinI

Trdpyouv oldpopec amodellelc oTn PBhoypapla oyeTnd e TNV
NULATOQACLOLOTNTO TOU TEOBAAUNTOC TNS AOYLXAC XAAUPNC Yiol T AoYIXT
TEWTNS TACNC.

Autd Tou aciCel va Topatnenoouue etvan 0Tt YeetalOuaoTe EALYIOTN AT
TNV EXPEUC TN IXAVOTNTO TNS AOYIXNC TEWTNG TACNC YL VO PTACOUUE OF
NULATOPAUCIOUOTNTA Y., LOVO EVO OLULEAES HATNYOLNULAL XU

KAXIOAOU GL’)HBO)\OL Guvocp'cv']oe:wv.

To amotéheoya auto etvon amo eva dovpo twv Kalmar and Suranyi oto
Journal of Symbolic Logic, Vol. 15, 1950, pp. 161-173.

\
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Oswpenua Mn-ITAnpotnTtag Tou Godel

Ocwpnua. (Godel, 1930)

[t €va obvoho aaniov tpotdoewy A tne Yewploc apriucy xou
CUYXEXQUWEVA OTIOLOONTIOTE 0UVOAO amd Bacixd agLedportar TNe Vewploc
aELIOY, UTTEYOLY AAAES AANUElE TEOTACELS TNG VEWPLAS

/4 /4 /4 14
ochﬂpcov TTOU OEV ULTTOPOULY VX ocrcoSenX'couv oo Tto A.

MUV TIXO cupnepacua: OTolooNnoTe uadnuatixd cUGTNUN TOU

TEPLEYEL TNV oELIUNTIXY, OEV UTOPEL var elval TATPEC.

Actte v neplindn tne cugpuoic amoodeline tou Godel oto BiSAlo AIMA!
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Newtepa Anore:)\écptoc‘cocl

Ocwpenuo.  (Herbrand, 1930)
Av eva 0Ovoro @pdoswy A elvol un IXavOTOLNOLIO, TOTE UTEPYEL £V
MENEPAUOUEVO LTtOoUVOAO Tre Bdone Herbrand tou A mou elvon un

onwonmﬁmpo.

Ocwpenua. (Robinson, 1965)
Opvotnta tng Avdivong. Av undpyel oiddeuon uoc pedone ¢ amo
éva 6UVoAO ppdoewy K B yenoworolovtog avdiuon, tote KB = ¢.

ITAnedtnTta Awddhevong tng Avdavong. Av eva 6OVOAO QRACEWY
K B elvat un i@ovoTotnoLuo, TOTE UTIGEYEL Lol ATOOELLN TNC XEVNC PRACTC

amo TNy K B yonoloToLvTo avaAuo.

\
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To Opta Teov Medoowv ATcéSELEan

Eedtnon: Ilwc unopolue va yenowonolticouue utor dlodtxaolor amddetne
ol elval TAENS WS TEOC TN OLdpeuaT (T.y. TNV avdAucT) yia Vo
ATOQUCICOVUE OV Lol TEOTUOT) @ ETETAUL AOYIXA ATO £Val GOVOAO TEOTAOEWY

KB:;

)

Andvtnorn: Mropolue vo Tdpouue TNV devnoTn TN @, Vo TNy
npocvecoupue oty KB xot Vo YoNOLIOTIOOOUUE TNV ATOOEIXTIXN
Srodixacion. AAG 6e Yo E€poupe av toyler KB = ¢ uéypl n uédodog vo

Boet uiar avtlgpoon xat vor e TEEYEL.

‘Oco 1 uedoooc dev eyel eTOTEEDEL, OEV UTOPOUNE VoL CEQOUIE OV T
ATOOEILT EXEL TECEL OE AMELRO BEOY YO N OTL 1] ATOOELLT TEOXELTOL VoL DYEL

Ao OTUYUN) OE OTLYUN
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Mepud Kaid Néocl

Trdoyouy apxetd UTOCUVOAN TNC AOYIXAC TEMTNS TALNC Tou elvou

vaKeloleTerlo]IVIvE

o H povadiala Aoy (monadic logic) (to utocUvolo Tng Aoyxic TEOTNC
TACNC 670 OTolo OEV £YOUNE CUULOA CUVAPTACEWY XL £YOUUE UOVO

LOVOOLOLOL XTIy OPAUOTAL).
e H Datalog.

o Kdmnolec hoyixéc meptypapnv (description logics) otic omnolec
BootlCovtat oL YovTtEpvee YAWooeC ovioroylmy onwe 1 OWL 2. Aclte

TNV LG TOGEALOO!
http://www.w3.0rg/TR/2009/REC-owl2-overview-20091027/.

[ToAG oo Tixd TEOBAUATA UTOPO0Y VO XWOXOTOINUOUY UE oUTA TO!

UTTOCUVOA!
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ITedxtopeg Baoclwougvol otn Fvo’ocnl

function KB-AGENT(percept) returns an action
static KA' B, a knowledge-base

t, a counter, initially 0, indicating time

TELL(K B,MAKE-PERCEPT-SENTENCE (percept, t))
action <— ASK(K B,MAKE-ACTION-QUERY ())
TELL(K B,MAKE-ACTION-SENTENCE(action, t))
t<—t+1

return action

[Twe umopolue €UXOAN, YENOWOTOLWMVTUC TOUC UNYOVICKOUC CUUTEQUCUOU
NS AOYIXNC TEMTNE TALNC TTOU TOPOUCLACUUE, VO UAOTIOLNCOUNE TIEOXTOPES

Boolouevouc 6T YVoOoT);
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Yuotnuata Bacwoueva otn Aoywcv’]l

o [\wooec hoyixol mpoyeauuaticpol (logic programming)
t.y. Prolog.
H Prolog avamtiytnxe to 1972 and tov Alain Colmerauer xou
Boolleton otny pEYodo tou backward chaning. H guhocogia tne Prolog
(oUupwva pe tov Kowalski, tov peydhro depehlonts Tou Aoyixou
TEOYQOUUATIONOD) Elval:

Alyoprduoc = Aoy + "Eleyyoc

O Aoywoc mpoypaupatiouoc oe Prolog anoteieoe tn bdon yia
TEQULTEQW EOEUVOL XL AVATTULT OTO AOYIXO TROYLUUUATIONO OTIC

oexoetiec tou 70 ot Tou 80.
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Yvo truota Bacwougva otn AOYL%Y’]I

o [\Oocec hoyixol mpoyeoppatiopnol (logic programming)
m.y. Prolog.
O AOYIXOC TROYQUUUATIOUOC XAl Ol TIPOEXTACELS TOU £CaX0A0LUO0Y VL
Vol YENOLIES Xl CNUEPS O TNV EPEUVA OTO LNUUCLOA0YIXO 16T, GTIC
Bdoeic Aedopevmv, otic I'hiwooee [poypouuotiopod xAT.
Avapepoupe €Tl T uxatplal TO AOYIXO TEOYPAUUUATIOUO UE
neplopltopoVs (constraint logic programming, CLP) nou
EVOTIOLEL TOV XAUGGINO AOYIXO TOOYQUUUATIONO UE T TOOBATUOTOL
avoroinoneg meptoptopmy CSP. Ta cuctiuota CLP €youv
YENOLWWOTONVEL P ETULTUY L0 O TOAAEC EQUOUOYES CUYOUNO TLXTC

BehtioTomolnong (T.y. YPOVOTEOYEUUUATIONOY, GYESBLGNC TAGVLY XTA.)
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Yvo truata Bacwougva on Aoytxv']l

e YuoTAuaTa topaywyhs (production systems) mou
BaciCovton otny pédodo forward-chaining (6mou 1o cuuTépaoua EVOC
XOVOVaL/ Topary Y NS EVOL [lal EVEQYELD TTOU TEETEL VOL EXTEAEG TEL).

To cuoTAUaTA TOEUYWYNS £YOLY YeNoLOTONUEL CEXETE OE
nponyoLpevec epapuogéc tne Teyvnth Nonuooivn (WBiadtepa oe expert
systems mou PBociloviol 6e xavoveq).

Trdpyouv OLapopa VAOTOTIOINUEVO GUC THUNTO THEAY WY NS OTIWS TO

OPS-5 »ow to CLIPS.

\
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Yuo Tuata Bacwougva otn AOYL%Y’]I

o To cuotruata anddelgng Yewenudtwy (theorem provers)
clvon o Loyupd epyaicior and tnv Prolog agol utopodv vo xavouy

ATOOEICELC UE OTIOLOUCONTIOTE TUTIOUC TNC AOYIXNC TEWTNS TALNC.
I'vwotd cvuotiuata: OTTER, PTTP, Prover9 xAr.
H yerion twv cucTnudtmy amooellne Vempnudtwy EYEL 00NYNOEL OF

XOTOLEC TEEQITTWOELC VEX UAUNUATINA ATTOTEAECULATAL.
Emlong T€Tol GUOTAUATA €Y0UY YENOWOTOLNUEL Xol OF AAAEC
EQUOUOYEC T.Y., OTNV enaANUeuon xat TN cOVUEST) GUG TNUATWY

AOYLOUIXOU 1) UALXOU.

\
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hdekétnl

o AIMA, Kegpdioo 9.

e M. Genesereth and N. Nilsson. “Logical Foundations of Artificial
Intelligence”, Kegdhato 4.

AuTé 10 BIBA0 €xEL Uor TO AETTOUERT) XAl TUTILXY) AVTIUETWTILOT) TWV

VEUdTWY TTOU TUPOUGCLACOE.
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e Donald MacKenzie. Mechanizing Proof: Computing, Risk and Trust.
MIT Press, 2001.

Mot Lo TopIXT) HoL XOVWVIOAOYIXT) UEAETT) TOU TIEORANUOTOC TNC
QUTOUUTOTIOLNUEVNC ATOOELLNS VEWENUAT®WY. AldSdoTE TO o EYETE

Yoovo!

o A. Aocidone, X. [Homaonuntelou, A. Honaddtoc xou A. Di Donna.
Logicomix. Exoooeic Inapoc 2008.

H otopla tne hoyinnc o xOuLL.




