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Aoy Ilpwtng Tagng: Enpocmokoyioz'

o H évvoia trg epunvelog ot Aoy mpdtne t8&ng

‘AMec VeUENWDOELS EVVOLEC: IXAVOTIOMNGT), LXAVOTIOLNOWOTNTA,
arfOeta, povtého, hoyinh xdhudn, eyxupdtrnta, tooduvaula

Mepixd Jewprjuota Tou YEUEADVOUY TIC TURATEV® EVVOLES

HMopadelyyorta

Teyvnth Nonuooivn M. Kouynropdxng

/ H 'Evvowa tng Epunveiog At.ouoﬂnuxdcl \

H onpacta twv 1Onwv te Aoyrc mpdtng téng diveton amd Ty

evvola g epunvelog.
M eppnveio (interpretation) xadopiler TAhpwe éva x6c@Ro Yo
TOV OTIO[O EYOUUE AVATUPACTAHCEL YVWOT] YPTOWOTOLWVTAS TN AoYLXY)
TEOTNS TAENC.
Mo epunveta xodopllel TAHowe €va x6ouo we eCRc:

e Kadopilovtac 10 6OVOAO TwV AVTIXEWUEVEWY TOL XOCROV.

To clvoro autéd AMéyetan nedio (domain) 7 cOuray
(universe) tnc epunveloc.

o Afvovtog yia avtiotolylon Twy cLBoAwy tou Aedihoyiou
oL Ypnotpornotolye pe aviixeipeve (objects), cuvapthoeig

\ (functions) xow oxéoeig (relations) tou xéoyou. /
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H 'Evvoiwa tng Epunveioag Atou.cﬂv]'cmdcl

Mo epunveta avtiotolyilel xdde oOpforlo otadepdg oc éva

ALV TIXEEVO TOU XOGUOU.

IMapdderypo: Xe pio cuyxexpidévn epunveia, to obuforo John
unopel va avagépetarl otov John Lennon.
Ye yia aAAn gpunvela umopel va avagépetar otov King John, Bactiid

e AyyAlog and to 1166 we to 1216 u.X.
(http://en.wikipedia.org/wiki/John_of_England).

N /
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H 'Evvoiwa tng Epunveioag Atoucﬂn'cmdcl

Mo epunveta avtiotolyilel xdde OUBONO XATNYOPHUATOG OE ULdL

OYEOM TOU XOGUOUL.

IMapdderypo: Xe pio cuyxexpiuévn epunveia, to obuoro
Brother(.,.) unopel va avagépetar ot oyéon aderpdnrac. e éva
x6ouo pe tpla avuxelyeva King John, John Lennon, xat Richard
the Lionheart, 1 oyéon adehgpotnrac pnopel va oplletal and Tic
axdrouvdec TAELAOEC:

{ (King John, Richard the Lionheart),
(Richard the Lionheart, King John) }

N /
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H 'Evvoiwa tng Epunveioag Atou.cﬂv]'cmcil

Mo epunveia avtiotolyilel mavia to cORPBoro wwoHtTnTAC OTNY
oxéon Tawtotntac (identity relation) otov xéopo.

H oyéon tavtétnrog opileton we ehc:

id = {(0,0) : 10 0 elvor avTixeipevo tou xbopouv}

Teyvnth Nonuooivn M. Kouynropdxng

H 'Evvowa tng Epunveiog ALaLGﬂnthdLI

Mo epunveia avtiotolyilel xdde oOpBolo cuvaptnong ot Wi

cuvaptnolaxy oxéon (f ocuvdetnon) otov xdoyo.

ITapddetypo: Ye o cuyxexpévn epunvela, o cluBoho
FatherOf(.) urnogel va avtiototyiletal otny cuvoptnolaxy oyéon
ratpdtnTac. ['a mopdderyua, otny TewTy BB owoyévela, 1|
oyéon matpdTNTac unopel vo oplletal and T axéAovdec TAELEdEC:

{{Cain, Adam), (Abel, Adam)}

N /
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n-adu| ouvdptnon FL o [1)" — |1].

H 'Evvoia tng Egunvelag - Tunixdg Opncp.ég'

‘Eotw éva Ae€ihoyio 2.

M eppnveio I tou 3 anotelelton and €va un xevé obvoro |I] mou
ovopdletat nedio (domain) ¥ cOurayv (universe) tnec I, xou pio

ouvdptnom -1 mou xdver tic e€¥c avtioTolyloec ota cUuBola Tou B

1. Kdate cOpBoro ctadepdc ¢ avtiotoly(letan oe éva GTOLYElD

2. Kdie n-aduxd ocduPoho xatnyopruatoc P avtictoryileton o
ot n-adixh oyéon P CI|". Anadh, to P elvon éva olGvolo

n-4dwv Tou amotelolvton and otouyeio Tou nediou |1

3. Kdle n-adixd cvpfolo cuvdetnong F avuotoyiletal og yia

/
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-

~

Iagddetypa: O Koopog tov Wumpus'
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AeZiNoY0 YO TO HocpchswuocI

Av ¥éhoupe va TopacTHOOUPE TOV X60uo Tou Wumpus o Aoyixh TedtTng
TEENG UTOPOVUE VoL YPTOWOTOLCOVUE TO TApoxdTw AeEIAbYLO:

o Y 0uPola ctadepwyv:

Agent, Wumpus, Gold, Breeze, Stench, Rm11, Rm12, ..., Rm44

o 2 0uPola cuVAETHOEMY:

— To povadiaio cOpBoro cuvaptnone NorthOf yia va dnidcouue To
HOVadIXO TETPaYWVAXL Tou Bploxetal auéone Bopela and To

TO TETPAYWVAXL auéows Bopeta and To teTpaywvdxt Rmll eivar to
tetpaywvdxt Rm21 = NorthO f(Rmll).

— Avtiotorya obufora cuvapthcewy SouthO f, WestO f, EastO f.

\_

~

TETPAYWVAXL TTOL ONAWVEL TO dploua TNE ouvdpetnorg. Lo nopdderyua,

/
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AeZiNoY0 YO TO Hocpdc?)ewpocl

o J0uPola xATNYORPNUATWY:

— To duadind xatnyodenua Location Yo yerowdonoleltal yio va
OnhdoeL 1o TeTpaywvdxl oTto omolo BeloxeTar To xdde
aVTIXElUEVO TOL X6oPOoUL (T.y. o TpdxTopag, o Wumpus ot 1
TAdxoL Y puGoD).

— To duadind xatnyodenua Percept Yo yenowomotelton yio va
dnAoaoet x4t mou avtthauBdveton o Tedxtopag ()., adpa ¥
dUOAPESTY HUPMOLE) 0To XdUE TETPAYWVAXL.

— To yovadialo xatnydenuo Bottomless Yo ypnowwonotettar yio
VoL ONAWOEL OTL VOl TETPAY WVAXL TEQLEYEL T YAOL.

N /
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4 N
Yulnnon I

Ou unopoloe xdrotog va dlapaptueriel Yo To cUPBola oTodepwy

Rml1l, Rm12 »An. ToU HOVTEAOTIOOLY TOL TETEAY WVEXLAL.

‘Evag xaAltepog tpomog Yol Vo HovIEAOTIOLAGOUE TO TAalcLo elvan va
oploouye 10 duadixd ocLBoro cuvdptnorne (binary function
symbol) Room(x,y) 6mou © xot y €lvol GUVTETAYPEVES XAl VAL
Yeapouue xaTdAANAOUC TOUTOUC YL AUTO.

Aoxwdote to oav doxnon!

N /
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/ Iapddetypo Egunveiog I \

Tpa prnopolue va dwoouye pa epunveta I ya to cOufoha tou

Ae&hoyiou 1 onola ToPLOTEVEL TO GTLYUOTUTIO TOU XOGHUOU TOU

Wumpus mou galveTtal GTNY TORATAVE EXOVAL:

e To nedio e I elvar tar avtixeipeva mou BAETOUUE oTNY €lxéva.
[Sorvixd Vo émpene va to Lwypagicovue! Eneldy| duwe autd elvar
0UOXONO, Ta TAPLOTAVOLUE HE TNV avTioToryn Ayyhu| AéEn
YPUUUEVN e pxpd YedppoTaL:

|I| = {agent, wumpus, gold, breeze, stench, rmll, ... rmd4}.
Mo dhAn xaAn wéa Yo Aoy va tar yeddoupe ota EAAnvixd wote

va unv o urepdetoupe pe ta oUpfoha tne Aoywic (otadepéc,
CUVUPTACELS X0l XATNYOPNUAUTA) TIOU YENOLOTOLOVUE Xl Ta

\ omola efvat otat AyyAxd. /
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IMapdderypa Egunveiog I

o H I xdver tic e€¥ic avtioToryloec ota clufoha otordepdyv:
Agent! = agent, Wumpus' = wumpus, Gold' = gold,

Breeze! = breeze, Stench! = stench,

Rm1l! = rmll, ..., Rm44’ = rm44

ITpocoy": agent eivar éva otolyelo tou medlou Tng epunvelag,
ONAaBY| 0 TEAATOPAC TN TAUPATAVE EXOVAC, eVey Agent elvon éva

/

oLuPBolo otadepdc TOU YENCULOTOOVUE Yial Vo avapepUolue

oTov Tpdxtopa. ‘Ouotws Yo T uTdroita cOUBoAa.
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-
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Iapddetypo Egunveiog I

o H I avuiotowyilel oto povadiaio oluBoro cuvdptnone NorthO f
wn ouvdptnon NorthOf1 : |I| — || 1 onota opiletar we e€hc:

NorthO 1 (rm11) = rm21,
NorthOf!(rm21) = rm22, ..., NorthOf! (rm34) = rm4d4

o H I avtuiotoy(let ota cOpBola povadiaiwy cuvapThoewmy
SouthOf,WestOf, EastOf 1. cuvapTtioelc
SouthO f1, WestOf!, EastOf o onolec opiCovtor avtictorya
ue To NorthOf1.

/
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Iapddetypo Egunveioc I

o H I avuotowyilel oo povadiaio cbuBoro xatnyopijuotog

Bottomless tnv mapaxdtw povadialo oyéon:

{{rm13), (rm33), (rmd4)}

e H I avuotowyilet oo duadind clpBoro xatnyopruatoc Location
TV axb6houty) duadixy| oyéo):

{{agent,rm11), (wumpus, rm31), (gold, rm32)}

N /
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IMapdderypa Egunveiog I

e H I avuotoyilel 6o duadixd abufolo xatnyophuatoc Percept tny
axdlovldn duadixy| oyéor):
{(rm12,breeze), (rml4, breeze), (rm21, stench), (rm23, breeze),

(rm32, breeze), (rm32, stench), (rm34, breeze), (rm41, stench),
(rm43, breeze)}

~
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/ H 'Evvoia tng Avadeong Ms'tocﬁ)\v]'cdwl

Enedr ou tomot tng Aoyinhc Tedtng TdéNne unopoly va TEpLEYouV

eheVUepec YeTafSAnTée, Yo ypetaotolue TNy €vvola Tne avdideong
HETAUBANTOVY Yior Vo WAAGOUUE Yiot TNV avomolnoT evog TOmou and
mLo epunveia.

Optopdg. M avddeon petaAntdv (variable assignment)
elvow pLoe ouvdptnon s : Vars — |I] érov Vars elvar éva chvoho
ueTafBAnToY xan I pio epunvela.

IMapdderypa: H ouvdptnorn s mou elval T€T0L0 OCTE

s(x) =rmll xou s(y) =rm2l

\eivou uLor avadeoy) HETOBANTOV. /
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H 'Evvoia tng Avadeone MetafBAntov: Ataio"ﬂnonl

‘Otav ypnoonololue yia avddeoT) UETUSANT®Y, auTy yog dlvel to
aVTIXEIUEVA TOU XOOUOU TA OTOOL TUPLGTAVOLY Ol BLAPOPES EAeUUEPES
ueTaBAnTéC evée TiTOUL.

Av évac tOnog dev €yel ehetlepeg yeTaPintée, T6TE 1) €Vvola T
avaveone eTABANT®Y 0ev elval amapaftnTn Yoo Voo LA JOOUUE Yia TNV

xovorolnor tou TOmou autod OTwe Vo BoUE ToEAUXATw.

N /
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Avadeon MetafAntowv: M Enéx*cocon'

Ou ypeelootel vo emexTEVOLKE TNV €vvola TNne avadeong

UETAPANTOV WOTE Vo Wnopel Vo EQaproctel o GAoug Toug
6povg tov Aegthoyiov.

Optlouye Aowmdy 11 cuvdptnon
5: Terms — |1

an6 10 0OVONo GhwV Twv Gpwv Terms oto nedio tne eppnveiac |1].

H cuvdptnon s elvaw enéxtaoct e s, xou aviiotory(lel xdde 6po oe

éva otolyelo tou medlov (SrawcInund: avtiotoyilet xdde bpo ato

AVTIXE(PEVO TOU XOOUOU TIOU TUPLOTAVEL O 6POC AUTOC).

N /
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Notation vs. Denotation.

Yy Ayyhu BiBhoypagia Yo cuvavtAcete cuyvd Tnv oporoyia

notation xo denotation.

Orav ypdouye éva épo, n.y. FatherOf(WifeOf(John)), autéde
elvat 0 ouyfolioude poc (notation) yia va avagepdolue otov nedepd
Tou John.

To avtixeluevo TOU XOCUOU TIOU TAPLOTAVEL O GEOC
FatherO f(WifeO f(John)) Ayetou denotation tou épou autoU.
Anhady, n ouvdptnon 5 pac diver denotations (opoiwe, ot

avtiotolyloec tou xadopllouv pio eppnvela).

N /
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Avadeon MetafAntowv: M Enéx*cocon'

Tumxd, n5: Terms — |I| opiletoar we e&hc:

o T x&de petafAnth z, 5(z) = s(x).

e T xdde obuPolo otadepdc ¢, 5(c) = cl.

o Aviy, ... 1, elvar dpol xou F' elvon éva n-adixd cOuoro
ouVETNOTG, TOTE

S(F(ty, ... tn)) = FL(3(t1),...,5(ty)).

Teyvnth Nonuooivn M. Kouynropdxng

4 N
Hapo’chwp.aI

‘Ectw n avdldeon yetofSAnt®dv s mou elvar tétola wote

s(z) =rmll xou s(y) =rm2l.

Téte, yoo v epunvela I Tou neplypdgel Tov x6cpo tou Wumpus, and tov
OpLOUOG TNG S EYOUE:
S(x) = s(z) =rmll, 3(y) = s(y) = rm21,
5(Rml11) = Rm11! = rmll, 3(Agent) = Agent’ = agent,
5(NorthOf(z)) = NorthOf!(5(x)) = NorthOf! (s(x)) =
NorthOf! (rm11) = rm21
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-

S

‘Eotw ¢ évac xahd oployévog tUmog tne Aoyixnic mp@tne tdéng, I wa
gpunvela xor s : Vars — |I] wo avddeon yetofAntoy.

avddeor petaBAntadv s. Autd cupfoliletar we e€hc:

IHapatienon: Xe clyxplon Ye TNV TeoTacLaxh AoYLxY), €06 €youue ETTAEOV

TV évvola TG avaveong UETABANTOV.

AvoucOInTtid: H éxgpoon =1 ¢[s] onuaiver 61t 1 xatdotaor mou
TEPLYPAQETOL Ao TNV @ LoYVEL GTOV XOOUO TOU TEPLYPdget 1) epunyveio I pe
v undleon 6TL onotadrrote eheVepn YETABANTA T TNC ¢ AVTITPOCWTEVEL TO

otowyelo s(x) tou |1].

\_

~

H 'Evvotwa tn¢ Ixavonoinong (Satisfaction) I

o oploouye avadpouxd T onpaivel 1 I va ixavomotel tov TOno ¢ phe

Frols] f 1k ols]

/
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/ H 'Evvoiwa tng Ixowonoino‘qg' \

O avadpouixdc oploude Tne €vvolag tne teavornoinong apyilel ye tnv

TEPlNTWOoN TV ATOUXGV TOTWY.

Avopxol tomot. O oploudg Tng ixavomolnorne Yo Toug atoutxols
TUToUC €yEl we edNc:

o [ atopxoe TOTOLE oL TepLEoLY To cVUBoAO TN¢
toéTNTAG ONA. Yia TOTOUC TNC HopYHC t1 = to dmou t,to elval
bpot:

‘:] tl = tz [S] [CAVAY g(tl) = g(tg)

AvonocOnTixd: =7 t; =ta [s] avy oL exppdoec 5(t1) xou 5(t2)

\ anoTioLVTaL 6To (0to oTolyelo Tou medlou tng 1. /
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H 'Evvoia tng Ixavonoinong'

o [ atopxolg TOMOLG oL TepLE oLy AAAx GOUBoA
XATNYOPNUEATWY dNh. Yo TOTOUC Tne popwhc P(t1, ..., t,)

omou P elvar éva n-adixd cOPBoAo xatnYophuaTos ol ti,. .., 1ty
elvar bpot:

=1 Pty ... ta)[s] aw (3(t1), ..., 3(t,)) € PL.
AvoucOntixd: =1 P(t1,...,tn)[s] avv to avtixeiyeva tou
nediov tne I ota onola amotipolvTal oL exgpdoeic 5(t1), . . ., 5(ty)

Beloxovtar ot oyéon mov taploTdveL 1) éxppact P,

N /
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/ H 'Evvowa tng Ixowonoino‘qg' \

Aownéc xatnyopiec xahd opiopévmy tinwy (wifs):

o =1 ¢[s] avv &1 ¢[s] (Bnhadn avy dev toyler n oxéon =1 ¢[s]).
o F1(¢AY)[s]avv =1 dls] xou =1 P[s].

o F1(¢Vy)ls]aw f=r dls] 4 =1 ¢ls].

Fr (6= ¥)ls] aw [Er dls] 4 =1 ¢s).

=1 (6 & ¥)ls] av =1 dls] xou =1 9[s], f Fr @ls] xou or ¥ls).

IMapatrenon: O opiopol e6w elvon avtioTolyol ye autods Tne

\Tcpomcomxﬁg AoYLHC. /
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N

~

H 'Evvoiwa tng Ixowonoinong'

o =1 (V)¢ [s] avv yia xdde d € |I], éyoupe =1 ¢[s(x|d)].
H ocuvdptnon s(x|d) eivor wa avddeon wetaBAntady mou eival
(Ol ue TNV 5 e TNV SLaopd OTL avardéTel oTr UETABANTA X TO
otoyelo d tou medlou. Tumxd, n cuvdptnon s(x|d) oplletar we
elnc:
s(y) avy#a

d avy ==ax

s(z]d)(y) =

o =7 (3x)¢ [s] avv undpyer d € |I| tétowo dote =1 ¢ls(x|d)].

/

-
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Iagddetypa: O Koopog tov WumpuSI
4 Senen 2 “oreeze — | (-

;\ - -
3 Ster'wh S PIT -
\ ]
~/ G\~
) Sienen S ZBreeze —
@7 ZBresze = Zeresze =
1 — O | —
START
1 2 3 4
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-

N

~

IHapadelypata Ixavonoinorng I

o =z =y [s] v onowdrnote avddeon petaBAnToY s Tou
avtiototyiler Ta & xou y oto Bto oTotyelo Tou edlou (w.y.,
s(z) = s(y) = wumpus). Tt
Enewd? av s(z) = s(y) = wumpus t61€ 5(x) = s(x) = wumpus

xat 5(y) = s(y) = wumpus.

o =; Agent = Agent [s] yia onotadritote avddeon YeTaBANToV s.

Auté elvar mpogavéc.

/
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-

N

Hocpchewp.ocI \

e =; Rm21 = NorthOf(Rm11) [s] yia onowdhrote avddeon
veTaBAnT®Y s. Tl
Eneidf 5(Rm21) = Rm21f = rm21 »a

5(NorthOf(Rml11)) = NorthOf!(5(Rmll)) =
= NorthOf!(Rm11%) = NorthOf*(rm11) = rm21.

e =; Rm21 = NorthOf(x) [s] yia onowdrinote avddeon
wetaBAnTay s tétow wote s(x) = rmll. Tt

Enedr) s(Rm21) = Rm21! = rm21 xou

5(NorthOf(x)) = NorthOf!(3(x)) =

NorthOf'(s(x)) = NorthOf* (rm11) = rm21. /
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4 N
Hocpdcﬁewp.oc'

e = Bottomless(z)[s] yia onowadhnote avddeon yetaBAnTdy s tétol

oote s(x) =rml3 % s(z) = rm33 A s(x) = rm44. Tw;
Enedh av s(z) = rml3 téte

(3(z)) = (s(x)) = (rm13) € Bottomless’.
AvtiocTolyo xau ylor TiC GAAEC TEPLITTWOELC.

e = Location(Agent, Rm11)[s] vy onowadrinote avddeon petaBAntoy
s. Tt

Eneom

(3(Agent),3(Rm11)) = (Agent’, Rm11') = (agent,rm11) € Location’.

\_ /
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Hapo’cﬁewp.ocl \

e =; —Location(Gold, Rm44)[s] yia onowadrinote avddeon petaBAntddv
s. Tl

Eneom
(3(Gold),5(Rm44)) = (Gold’, Rm44") = (gold, rm44) & Location’

onéte Wer Location(Gold, Rm44)[s] vy onowadinote avddeon
HETABANTOV 5.

e =; Location(Gold, Rm32) \V Location(Gold, Rm44)[s| yi
onoladhrote avddeon yetoBAntoy s. Lotl;

Eneom,
(3(Gold),5(Rm32)) = (Gold!, Rm32") = (gold, rm32) € Location’

on6te =1 Location(Gold, Rm32)[s] yia onowadinote avddeon

\ UETABANTOY . /
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Hapo’cﬁewp.ocl \

e =; (3x)Location(z, Rm11)[s] yia onowadrinote avddeon yetaBAnTdv

s. Tt
Eneov,

(5(Agent),5(Rm11)) = (Agent’, Rm11') = (agent,rm11) € Location’
on6te =1 Location(x, Rm1l)[s(z|agent)].

o (=1 (Vo) Location(Wumpus, x)[s] ywo onowdiinote avddeon
uetaBAnTovY 5. Lt
Eneov,

(35(Wumpus),5(Rml1l)) = (Wumpus’, Rm117) =

(wumpus,rmll) & Location’

K on6te £ Location(Wumpus, x)[s(x|rm1l)]. /
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/ O Poroc tne Avddeong Ms*coc@)\nto’wl \

‘Orav 9éhoude var SLOmGTWOOUYE av Wlor epunveia xavorolel €va TOTo
¢ pe avddeon peTafBAnTay s, dev ypetaldpacte GAn TV (mdavd
dreten oe péyedoc) mhnpogopia mou yog divel 7 s.

Auté mou yog evdtapépel etval oL TWES TN CLVAETNONC § YId TIG
(nenepaouévou mARdouc) petafAntéc ou elvar eAediepes oty s.
MdhioTa av 1 ¢ elvon TpdTAGT), TOTE 1) 5 OEV EYEL XaLd onuacio.
Auté Swtun@veTon TUTXG amd To axdhoudo Yedpnua.

Ocdpnua. 'Eotw avadéoec yetofAntov si, s2 @ Vars — |I| nou
oUUPKVOLY oE OAec Tic eAeepes UeTafAnTéc Tou TUmoL ¢ (av
udpyouy tétotec petaBantéc). Tote

Er o[s1] avw 1 dlsa].

N /




Teyvnth Nonuooivn M. Kouvynropdxng

Avddeon MetafAntov xou Hporcicetg'

To napandve Yewprnuo €yl 1o e€hC TOPLOUA.

Iépiopa. Eotw n npdtaocyn ¢ xar 1 epunveio I. Toéte elte:
(o) n I wavornoel ™y ¢ ue xde avddeon petaBintody s: Vars — [I],
(B) n I dev wavomotel Ty ¢ pe omoladrote avdleoy) HETUBANTOY.

To napandve TépIoUA HAC ETUTEETEL VoL AYVOOUUE TIC ovadECEL UETUBANTOV
oTay WAGUE yia teavoroinon npotdoewy. Etol av n ¢ elvar plo tpdtacm xon
I yro epunvela, unopolue anhd va AMue 6t 1 I ixavorotet (1 dSev
IXAVOTOLEL) TNV ¢ xat Ypdouue anhds =1 ¢ (i s ¢).

\_ /

Teyvnth Nonuooivn M. Kouynropdxng

H 'Evvoia tng Ixavonommpétn'\:agl \

Optopde. 'Evac t0moc ¢ Myetou ixavorowowog (satisfiable) avv

udipyet i eppunvela I xon par avdideon petaBAntoy s tétoec wote =1 ¢[s].
Awapopetind, o TOnog Aéyeton wr) ixavonowiowog (unsatisfiable).

Hopadeiypata:  Ov tOTOL
Location(Wumpus, Rm31), Location(Agent, Rm11), (3z)R(y,z)

elval IXAYOTOLGLIOL.

Ot tornoL
P(x) A =P(x), (Vz)P(z) N —-P(A)

elval un avVoTotRoLUoL.

Mrogeite va dcdoete éva ahybprduo mou va anogacilel av évac doouévoc

\T\,)TEOQ @ lva IXAVOTIOL|OLUOG; /




Teyvnth Nonuooivn M. Kouvynropdxng

/ AMnVeic ITpotdosc Mov"cé)\ocl \

Opwowdc. 'Eotw yia npdtacn ¢ xou yia epunveio I. Av n 1

wavorotel Ty ¢ téte Yo Aéue 6Tl ) ¢ ebvan aknOAg oty [ A ot 1
elval wovTERO TNC 9.

ITapdoderypa: H epunvela I mou oplotnxe oto Tapddetypa Tou
x6opou Tou Wumpus elvor Jovieho TwV ToUEaXdTe TEOTACEWY:

Location(Wumpus, Rm31), Location(Agent, Rm11),

(3x) Percept(Breeze, x)

Opowde. M gpunveia I etvar €va wovtéNo evOC GUVOLOU

npotdoewy KB avy etval yoviého xdle mpdTaone Tou TEpLEYETAL GTO
Qtﬁvo)\o KB.

Teyvnth Nonuooivn M. Kouynropdxng

4 )

H ‘Evvoiax tng Aoyixng Kdivdng (Entailment)'

Optopde. 'Eotw ¥ xat ¢ tOmoL. Oo Aéye 6Tl 0 1) kot AOTTEL
Aoyixd Tov ¢ 1 otL 0 ¢ émeTat Aoyixd and tov ¥ (cupfolioude:
Y = @), avy yo x&0e epunveio I xon avddeon yetaBAnTdy

s : Vars — |I| tétowx wote =1 ¢[s], €xouvpe enione 6t =1 @s].

N /




Teyvnth Nonuooivn

M. Kouvynropdxng

-

IMapadelypota I

Happy(John) A (Vz)(Happy(x) = Laughs(z)) = Laughs(John)

~

WellPaid(John) N\ (=Well Paid(John) vV Happy(John)) = Happy(John)

Teyvnth Nonuooivn

M. Kouynropdxng

-

N

H 'Evvoia tng Aoyuxng Ko’c)\uq)ngl

Me 6uolo tpémo oplloupe TNV €vvola Tng Aoyixhc xdAvdng av avti

YL TR ¢ €xoupe €va ahvolo TOTY NG hoyic TpdTng Tdéng (mou

ATOTEAOVY, 0¢ TOVYE, TN Bdorn yvohong yac).

Ogiopde. 'Eotww KB éva olvoho TOmwy, xou ¢ évac tonoc. Tote
K B xol\Omter Aoywxd tov ¢ fj o ¢ Eneton Aoyixa and tnv KB
(ouupohiopodc: KB = ¢), av yia xdde epunveia I xon avddeon

wetaBAntay s : Vars — |I| tétow @ote 1 I vo ixavorotel xdde péhoc

e KB ye avdideon yetaSAntav s, 1 I avornolel eniong tov ¢ ye
avaveon HETUBANTOY s.

~

n

/
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4 N
IMapadelypota I

{ Happy(John), (Yz)(Happy(x) = Laughs(x)) } = Laughs(John)

{ WellPaid(John), =WellPaid(John)V Happy(John) } = Happy(John)

Mrogeite va dwoete évay ahyoprduo mou vo arogaotlel av éva abvoho TOTWY

xUANUTTEL AOoYLXd €va A0 TUTO;

\_ /

Teyvnth Nonuooivn M. Kouynropdxng

H 'Evvoia tng nyupé't:'q'cocgl

Optopde.  'Evac tinoc ¢ elvar éyxvpog (valid) avv yio xdde

gpunvelo I xou xdde avddeon petafBintoy s: Vars — |I|, n 1
wavorotel Tov ¢ ye avddeoT) UETAANTOY s.

IMopadeiypata: Ol npotdoeic
P(A)v -P(A), P(A) = P(A), (Vx)P(x) = (Jz)P(x)

elvon €yxupec.

Mrnogeite va 0cdoeTe €vay aryoprduo mou va anogacilel av évag
TOTOC lval £YXUpog;

N /




Teyvnth Nonuooivn M. Kouvynropdxng

4 )

H 'Evvoia tng IooBuvocp.t’.och

Opwopdc.  Avo tinol ¢ xat ¢ Aéyovtal Aoyixd toodhvapol
(logically equivalent) (cupBokiouéc: ¢ =) avv ¢ = ¢ xon
v ¢

N /

Teyvnth Nonuooivn M. Kouynropdxng

Mepwxd Baouxd @ewpv']uoc'cocl

Oa ddooupe Twpa pepxd Paoxd Yewprpota tou cucyetilouy Tig

€VVOLEC TTC LXAVOTIONOWOTNTOS, TNS AOYIXAC XAAune, g
EYXUVEOTNTUC XAl TNG LOOdUVAULNC.

Yo mopoxdte Yewpruata, unodétouue 6Tt oL @ xou P elvar Tuyato

TOTOL TNE AOYAC TEMOTNG TAENC.

Ocdpnua. ¢ =1 avw o Tinog ¢ = 1 elvon Eyxvpoc.

N /
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4 N

‘Eotw wa tuyalo epunveta 1 xou pio tuyata avéieon yetaSAntov
s: Vars — |I]. Ou arodeilouye 6 =1 (¢ = ¥)[s].

‘Mébvo oy’

Oa Yewpriooupe BV0 TEPITTWOoEC avdNoYa UE TO av =1 @[s] 1 Oyt
Ac uroYéooupe apyxd 6t =1 @fs]. Agpod ¢ = 1, éyoupe xou

=1 ¢[s]. 'Etot, and tov oplopd g ixavomolnong ylo )

oLVETAY WYY, Exouue =1 (¢ = ¥)[s].

Ac urodéooupe thpa bt FEr @fs]. And Tov oplopd e ixavorolnong

YL TN OUVETIOYWYT|, UopoUue aneudeiog va cUUTEPAVOUUE

=1 (¢ = )]s

N /

Teyvnth Nonuooivn M. Kouynropdxng

4 N
Anodedn I

‘A\)’

‘Eotw po tuyaia epunveta I xou wor tuyalo avdldeon yetafAntoy
s:Vars — |I|.

Ac unoYéoouye enione 6t =1 ¢[s]. Ou anodelfovye 6T =1 YP[s].

Agol n ¢ = 1 elvan éyxvpn, éxovue =1 (¢ = 1)[s]. Enlone agpot
Eépoupe 6T =1 @[s], Yo mpéner va loylet =1 P[s].

Onére, and tov optopgd e AoYhAc xdhudne, éxovue ¢ = 1.

N /
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Mepwxd Baouxd @scop‘ﬁp.oc‘coc'

Ocwenua. O timog ¢ etvon un cavomoltfodog avy o TUTog ¢

elvar €yxupoc. Anddeln;

Ocdpnua. ¢ =1 avv o Tinog ¢ A = elvon un txavomotioloc.
Anédeln;

Ocdhpnua. ¢ =1 avv o Tnoc ¢ & P elvan €yxvpoc. Anodelln;

N /

Teyvnth Nonuooivn M. Kouynropdxng

Mepuxég Snpavtixeg Aoyixég IooSuvocp.iegI

‘Eotw tomor ¢ xau . Tére:
L ~(¢AY) =9V

2. 2(pVY)=p A

PAY =(m9V )

PV ==(md A1)
P=Y=-9VY

6. 9P =(d=>Y)A (Y= 9)

Arnodeilec;

A IS




Teyvnth Nonuooivn

/ Anoédeln tne ¢ = Y = ¢V @DI

Apyxd oc amodellovye 6T

o=t E -9V

‘Eotw wo tuyaio epunveia I xou wor tuyato avaldeon uetaBAntoy
s:Vars — |I|.

Ac unodéooupe 6t =1 (¢ = ¢)[s]. Oa anodelloupe 6t =1 (o V Y)[s].
Ané tov oploud tne avoroinone yio TN ouvenaYwYY, Exouvde K @ls]
=1 lsl-

Av 41 ¢ls], 1€ and tov opiopd e ixavonoinong Yo Ty dpvnon,
gyoupe =1 ~@[s]. Ondre, and tov oplopd e txavomonone yio
dualevsn, éxoupe =1 (—o V P)[s].

Av =1 ¢[s], t6te and tov opiopd e txavornoinone yia tn dtdleven,

M. Kouvynropdxng

~

@fonc éxoue 1 (— Vv )[s]. /

Teyvnth Nonuooivn

M. Kouynropdxng

g

Ac anodetloupe topa oTL:

“OVY = d =1

‘Eotw wo tuyaio epunveia I xou wor tuyato avéldeon uetaBAntoy

s:Vars — |I|.

An6 tov oploud tne wavoroinone yia T Sidleuln, éyoupe =1 —Pls] f

=1 ¢[s]. Oa Yewprioovye Tic BV axdloudec TEpITTOOELC.

Av =1 —¢[s], t6te and tov opioud tne avonolnone yia TNy devnon,

Eyoupe 1 ¢[s]. Ondte, and tov oploud e xavoroinong yio Ty

ouvenaywyy, éxovue =1 (¢ = ¥)[s].

Av =1 ¢[s] t6te propolye va cuunepdvouue =1 (¢ = 1)[s] arneudeloc
Qno’ TOV OPIOHO TNG IXAVOTIOINGTC VLo TNV CUVETIAY WY,

Ac unodéooupe 6t =1 (m¢ V )[s]. Oa amodeilouue 6T =1 (¢ = ¢)[s].

N
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M. Kouvynropdxng

-

~

- W
M
g
]
3=t
Il
A
<
=
<

Arnodeiec;

N

Mepixég Snpavtixég Aoyixég Ioot‘)uvocp.isgl

Teyvnth Nonuooivn

M. Kouynropdxng

-

~

;_\

- ()@ V) = Br)oV (32)y
- (F) (@A) = Br)o A (Fr)y
- (Vz)o v (Vo) = (V) (o V ¢)
- (Vo) (9 A ) = (Ve)o A (Vo)

Arnodeiec;

= W N

N

Mepixég Inuavtixég Aoyixég Iooﬁuvocp.isgl
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/ Mt and Tig AnoBsiEsth \

Anodelite 6T

(Bz)(o(z) Ay (2)) | (Fr)d(2) A (3r)(2).

Anédeidn: Eotw wa tuyaio spunvela I xou pio tuyata avdieon
HETABANT®V S, TETOLEC DOTE

=1 (Bx)(o(z) A (x))[s]-

Téte clupwva Ue Tov 0plopd TNG XavoToinome Yo Toug TUTOUC YE
uropélaxd nocodeixtr, undpyet éva d € |I| tétoo woTe

=1 (9(2) A () [s(x|d)].

Téte olupwva ye Tov 0plopd TG txavoTolnong Yo Toug TUTOUC YE

\OOCEUZY], €Y OLUE /

Teyvnth Nonuooivn M. Kouynropdxng
/ Mt and Tig AnoBsiisth \
=1 o(x)[s(z|d)]

ol
=1 (2)]s(z]d)].

Twpa, amd ToV 0ploUd TNE XAVOTOMNOTE Yol TOUC TUTIOUG UE

uTaE&Laxd TOCODETY) Xou TEAL, EYOUUE

=1 (3x)¢(z)[s]
xa
=1 (Fz)y(x)]s].

Tapa, and tov oployd TNe xavoronone Yo Toug TiToug ue oULeVln,
€)Y OLUE:

=1 (Fz)o(x) A (Ba)i(x)[s].
N /
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Mepuxég Snpavtixeg Aoyixég IooSuvocp.iegI

Av n yetofBint x dev elvar ehedlepn otov TONO @, ToOTE:

1. (Vz)p = ¢

2. (Iz)p = ¢

3. Bx) (¢ AY(x) = ¢ A (32)Y(2)

4. Bz)(¢Vi(z)) = ¢V (32)Y(x)

5. (Vo) (¢ V(2) = ¢V (Va)ih(z)

6. (Vz)(¢ AY(z)) = ¢ A (V2)(2)
AmodelZewc;

N /

Teyvnth Nonuooivn M. Kouynropdxng

Ipoywenuévn Avarnopdotooy) I‘vo')o'qgl

Av ¥éhete va Belte T 1 Aoy TpdTNC TdENC unopel vo eQoprocTel yia

OVATIEOOTAOT) YVWOTG OF OLAPOEa TOAUTAOXA Xat eVOLopEpovTa Tiedia, Oelte
10 Kegdhato 10 and o Bif3hio AIMA (8e Yo to xahbdoupe 010 pdidnua).

‘Eva Ao evOLapepoY Tapddelypa elvon T0 TEBIO TV TOP®WY ToU
Iayxéowov Ietod (HTML celidec, unnpeoiec xAr.). Autd to medlo elvar
OTUEQA AVTIXEIUEVO EVTUTIXAG UEAETNC UG TOUC EPEUVTTEC TOU
Ynuactohoyixol Iotol (Semantic Web) yprotuonotdvtoc poviépvec
YADOCOES Xalt TEYVIXESC aVATOEAOTAONS YVOOTC Tou Bactilovia oe didgpopeg
Noyixéc xar otic teyvoroyiec tou Iotol (URIs, XML »Ar.). Ta Vépata autd
XAAOTTOVTUL GTO PETATTUY XS uadnua pou Teyvoloyieg I'vidoewy
(http://cgi.di.uoa.gr/ " pms509/).

- /
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4 )

Mnyovixn I‘vo’)cngl

H vronepoy? tng Texyvnthic Nonuoolvne nou acyohelton ye teyvixéc
oxedlacuoU, uhotolnong, cuvTienong XAT. BAoewy YVOOoEWY AEYEToL
unyovixy yvwons (knowledge engineering) xou ot avtiototyo
unyovixol AMyovtar pnyavixol yvoone (knowledge engineers).

AvTinapaBdAAeTe e TNV TEQLOY Y| TNG UNYAVIXAC AOYLOUIXOU oL TOUC
UNYavixoUg AoYIoUxoU.

N /

Teyvnth Nonuooivn M. Kouynropdxng

<

Aoywxn: O Anelpootixdg Aoyiopog tng ITAnpogopixng

H hoyw mpddtne tdéne elvan wiar ToAd onuovTix Aoyix Tou yproLonote(ton
o€ SLAPOPEC UTOTEPLOYEC TNG EMOTAUNC TNG TANooptxiic. AXKS utdpyouv
xal TOAEC GAAES Y pYOLUES AOYLXES:

o Aoyuxéc udmidtepnc té€ne (higher-order logics): second-order logic,
third-order logic etc.

o Tpomuxh Aoy (modal logic) (ue teheotéc 6mwe “possible” xo
“certain”).

o Xpovixh hoywy| (temporal logic) (ue teleotéc 6nwe “in the past”, xTh.).
o Aoywiéc yvoone xa nemoldnone (logics of knowledge and belief).
o Aoywréc v Tic Bdoetc dedopévwv (logics for databases).

o Aoyuwéc neptypapv (description logics).
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4 h

Kegdhato 8 and to AIMA: Aoy Hpwtne Té&ng

‘Aec TUTIXES TTUPOUGLACELS TNE AOYWNC TEWTNG TAENC UTopel val
Beel xavelc ota e€nic BB
1. Omowodrrote BifAio padnuateic Aoyuerng. To tumxd vhixo YV
auTEC TG OLapdveleg elvat and to BiBAlo:
H.B. Enderton, “A Mathematical Introduction to Logic”,
Academic Press, 1972.

Aclte Vv 10T00eAbA TOU pathpaTog Yo dhha BBAio Aoyixhc.

2. M.R. Genesereth and N.J. Nilsson, “Logical Foundations of
Artificial Intelligence”, Morgan Kaufmann, 1987.

3. R.J. Brachman and H.J. Levesque, “Knowledge Representation
\ and Reasoning”, Morgan Kaufmann, 2004. /




