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Awdokwv: 1. Avdpovtodmoviog

Aoxknosig pehétng g 22" duareéng

22.1 () Metazpéyte o kKavovikn cvlevktikny popen (CNF) tovg thmovg mov ypdwyoate yio Tic
nwpotacelg (iv) kot (vi) oty aoknon 20.2. Aciéte avolvTikd to frpato g LETUTPOTHG.

Amdvinon: O tonog (iv) yiveton: (Course(C) A Passed(John, C))

O tomog (vi) yivetol otadtoKd:
Vx (= (Student(x) A3y (Course(y) APassed(x,y))) V Clever(x))
Vx (—=Student(x) V =3y (Course(y) A Passed(x,y)) vV Clever(x))
Vx (=Student(x) V Vy —|(Course(y) A Passed(x,y)) V Clever(x))
Vx (—=Student(x) VVy (—|Course(y) V =Passed(x,y)) vV Clever(x))
(=Student(x) V ~Course(y) V —Passed(x,y) V Clever(x))

(B) Zxedudote dévipo amdOEIENG TOV Vo, DETYVEL [IE ATAYWYT GE ATOTO YPTOLUOTOIDVTAG HOVO
Tov Kovova Tng ovaivong (resolution) 6tt and tic mpotdoeilg (i), (iv) kou (vi) g doknong

20.2 pmopovpe va supmepdvovpe g o ['avvng eivar €Evmvoc.

Amdvmon: Ewcdyoope ot Pdon yvoong kot TV Gpvnon Tov OmOdEIKTEOL, ONA0dN
—Clever(John). To {ntoduevo dévipo givar:

(=Student(x) V =Course(y) V ~Passed(x,y) V Clever(x))
Student(John) {x/John}

(=Course(y) V =Passed(John,y) V Clever(John))

ﬂCleveonh@M
(=Course(y) V =Passed(John,y))
Course(C)
{y/C}
—Passed(John, C)

Passed(John, C)

Atomo

22.2 (o) Metatpéyte tovg tomovg (Vv), (vi) kou (vii) g doknong 20.3 o€ KavOViKN
ovlevktikn popen (CNF). Agite avoivtikd ta Prjpota g kébe petaTponng.

Amndvtnon:

v) (Dog(Cy) A Cat(Cy) A Bite(Cy, Cy))

(vi) (=Cat(y) vV =Likes(y, Suzos))

(vii)  Vx (=(Dog(x) A 3y (Cat(y) A Bite(x,y))) VVz (=Cat(z) V =Likes(z, x)))
Vx ((=Dog(x) v =3y (Cat(y) A Bite(x,y))) VVz (=Cat(z) V —Likes(z, x)))
Vx ((mDog(x) vV Yy =(Cat(y) A Bite(x,y))) VVz (=Cat(z) V —Likes(z, x)))
Vx ((mDog(x) vV Yy (=Cat(y) V =Bite(x,y))) VVz (=Cat(z) V =Likes(z, x)))
(=Dog(x) Vv =Cat(y) V —=Bite(x,y) V =Cat(z) V —Likes(z, x))



(B) Xpnowwomowwvtag povo tov Kovova g avdivong (resolution), Kotaokevdote SEvVIpoO
OOOEIENC TOV VO AOOEIKVOEL E OMAY®YN G€ GTOmO TG amd Tovg Tomovg (i), (ii), (iii), (iv)
kot (vii) Tng doknong 20.3 TpokvnTel ¢ cupmépacua 0Tt ™ Pdva m ddykmae o Xovlog.

Amdvmnon: H dpvnon tov amodewktéov eivar. —Bite(Suzos, Rana). To dévipo amddeiéng
elvau:

7 Bite ( Sugos, R;Mo) (B:'le[ﬂi&, Qom) v B:[%(Mﬂ:ﬂ&a))

Brte( mano) ( ﬂb (%) V7Catly)v 73;7&@ v Cab(z) v 1Likes (z x))

\Kma Y/Ror t

Doy i) [ Doy et 7 Coh(tane) 1 Gabl3)v 7 Lives(z i)
GO/MF"“j [ Cgt/%ar;o) v 1CoHz)v 1Likes (2, /f/%s))

L,~ye;[f;:fo,u:£s> / 1Cot(2) v 7 Likes (2 44 s))

T~/
Colft<h) 1 Ctlrch)

\/
2

(v) E&nynote mig Bo umopodoope vo, KOTOOKEVAGOVUE OVTOUOTO TO OEVTPO OmOdEENG LE
avalnTnon o€ YOPOo KUTOGTAGEWDV.

(y1) T1 6o mapiotave kKGBe katdotoon;

Amdvmon: Kdébe xotdotaon 0o mepieiye éva (mbavmg nuitelés) d€vipo amddeEng, Tovg
apykovg tomovg g BIT kot v dpvnon tov amodeiktéov (o popen CNF, yio v akpifela
kd0e S1alevén tomov CNF Oa mapiotavotov og Eexmplotodg TOTOG), KOOMG Kol TOVG THTOVS
OV €YOVV TPOKOYEL MG GLUTEPAGLOTO OO TIG EPUPUOYEG TOL KOVOVA TNG OVOAVGONG TOV
dévTpov.

(v2) Towa Ba TV 1 apykn KOTAGTOOT Kot To1eg Ha ToV 01 TEAMKEG KOTUGTAGELS;

Amdvmnon: H opywkn koatdotaon Oa mepieiye &va kevd OEVIPO OmOdEENG, TOLG GPYIKOVG
tomovg g BI' ko v dpvnon tov amodewktéov (oe popen CNF). Tedwn 6o frav pio
KOTAGTOOT TNG OTOi0G TO SEVTPO amdOEIENG KOTAAYEL GE KEVH O1alevén.

(y3) ITowot 6o Tav o1 TeEdecTég petdfoong;

Amdvnon: Oao vnpye LOVo €vag TEAESTNG UETAPAONS, 0 0m0il0g Bol EMEKTEIVE TO GEVTPO TNG
TPEYOVGOG KOTAGTAONG €QPAPUOLOVTAG TOV KAVOVA TNG OVAAVOTG G€ £va omd To GUALC TOV
OEVTPOL KOl Evav amd Tovug daBECIOVG TOTTOVG TG Katdotaons. O tekeotnc Oo amobnkeve
EMIONG TO CLUTEPAGLLO TTOV B0 TPOEKVTITE GO TNV EPAPUOYT TOV KOvOva, ¢ tpdcsbeto THmo
G vEaG KOTAoTUONG.



(Y4) Zyedidote 10 Oévipo ovalnmong mov Ba Kotackevale o akyopiBpoc avalntnong
npwto, o€ TAdtog (BFS) oty mepintmon tov okéhovg (Y). Apkel va oyedidoete tn pila Kot
dvo modd e,

Amndvtnon:

Tutiov (f'),é")‘(f"f),
(;V)) 6/#) GE OWF (s res
Efj(wpvas's ch‘dfw) vou Sévps
7 8ile (Suzes, Enno)

/o Turior oy
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22.3. (o) I[Topaothote oe TpmTOfdOicr KATNYOPNUATIKY AOYIKT TIC OTUOGIEG TOV TOPUKAT®
EMMVIKOV TTpotdoemv. ZupPolote pe z = X (] Z # X) OTL Ol HETOPANTEG Z Kol X TOPLOTAVOLV
(M OV TV 1010 OvVTOTNTOL.
(1) Yrapyet évag oxvrog mwov yafyiletl ko pofdror dheg Tig YaTES:

Ix (IsDog(x) A Barks(x) A Vy (IsCat(y) = IsAfraidOf(x, y)))
(i1) O Mikog pofdrtol TOLAGYIGTOV pia YATa TOV POPATOL TOLAAYIGTOV £VO OKVAO:

Ix Jy (IsCat(x) A IsDog(y) A IsAfraidOf(Milos, x) A IsAfraidOf(x, y))

(ii1) KaBe orvrog pofdrat ke ydta mov tov poPdtat:

Vx Yy ((IsDog(x) A IsCat(y) A IsAfraidOf(y, x)) = IsAfraidOf(x, y))
(iv) Kabe ydro @ofdrar tovAdyiotov £va okvAo (TBovmG S1apopeTIKO Yo KAOe ydTar):

Vy (IsCat(y) = 3x (IsDog(x) A IsAfraidOf(y, x)))

(v) Kd&Be yaro pofdrtar TovAdyiotov £vo, 6kOA0 (TBavmg S1opopeTicd yio Kabe yaTa) mov
pofdrar:

Vy (IsCat(y) = 3x (IsDog(x) A IsAfraidOf(y, x) A IsAfraidOf(x, y)))



(vi) Kabe oxvrog pofdtar axpifmg 600 yates (TBavmg dtapopeTikes yio kibe GKOAO):
Vx (IsDog(x) = Jy: Jy2 (IsCat(y1) A IsCat(y2) Ayl #y2 A
IsAfraidOf(x, y1) A IsAfraidOf(x, y2) A
Vz ((IsCat(z) A IsAfraidOf(x, z)) =
(z=y1 v z=Y2))))

(B) Metatpéyte tig mpotaoelg (iii), (iv) kot v apvnon g (v) Tov okéAovg (o) 6€ TPOTACELS
Horn mpotoPaduiog Kotnyopnuotiknig AOYIKNng.

Metatponn tng (iii): _—IsDog(x) v —lIsCat(y) v_—IsAfraidOf(y, x) v IsAfraidOf(x, y)

Metatponn g (iv):

v ( —nsa;/g) 3% ( /spgj ) Afmro;@)))
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(0) Zyedidote 0EVTIPO AMOJEIENG TOL VO OTOOEIKVIEL [UE OMAYMYN GE (ITOTO (PTCLUOTOLDVTOG
uoévo tov Kavova tng avdivong (resolution) 6ti n TpdTaon (V) Tov okéloug (o) EmeTol AoyiKd

amo Tig Tpotdoelg (iii) kot (iv).
2nueiwon: O1 mpotaoceis Horn eivor kou mpotdoeis oe uoppn CNF, omote umopodue vo.

APNOYUOTOMGOVUE OTOOELLT e TOV KAVOVA THS OVAADGTG.
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22.4. Eniiééte TIC 0MOTEG amavTNOELS, LOVo Ui o€ kdbe epdTnom).

o) H mpotaciaxn Aoy iva:
_ Mu-omokpioyun  un amokpioyu.

~ X _amokpioiun

B) H tpotofadpio katnyopnpotiki Aoy givat:
___amokpiown X nu-amoxpicwwn  un omokpion.

) KaOe tO0mog wpotactakig LoYIKNG UTOPEL Vo LETOTPATEL GE KOVOVIKT GLLEVKTIKY LOPOT|

X oupe®VO Kol LAAMOTO 0 VEOG TOTTOG EIVOL TOVTOAOYIKA 1G0OVVALOG LLE TOV OPYIKO
CULPOV®, 0AAY 0 VEOG TOTOG OV €Vl Glyoupa TAVTOAOYIKA 1IGOSVVOLOG LE TOV OPYLIKO

_ 0lpOV®.
d) Kdabe tomog mpotofdOmoeg koarnyopnpotikig Aoyuknig umopesi vo petatpomel oe

KOVOVIKT] GLLEVKTIKN LOPON:
CULPOVA KO LAAIGTO 0 VEOG TOTTOG EIVOL TOVTOAOYIKE 1GOSVVOLOG LLE TOV OPYLKO
X _ ooupove, 0AAG 0 VEOG TOTOG OEV Elval GIYOUPO. TOVTOAOYIKA 1GOOVVALOG LLE TOV OPYIKO

POV,



