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vGp9) =i agen V(ip)=C

Aocknon 1 (Tuyuég aAnBeiog)

Aobévroc étL n mpéraon p — q eivar Peudiic, va Ppebel n i aAnbeiac
Twv mpotdoewv (p — q) — r, pV (g —r) kat g A (pVr).

Abon.

Enedn v(p — q) = 0 woxbder 6t v(p) =1 ko v(q) = 0.

Apa,

v((p— q) = r) =1 (apod v(p — q) = 0).

vipV (g —r)) =1 (apod v(p) =1).

v(g A (pVr)) =0 (apov v(q) = 0). O
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‘Acknomn 2 (Wevdeic mpotdoelg)
Na BpeBobv ektiurioeic yia tic omoiec oL Tapakdtw mpotd oeic eival
Pevdeic: 1 11
)per=(xVyVvz)—= ((xVy)A(xVz)).
b p)t ohwyop K
i) @2 —l((p —(gNr))—(—qg— —42)1—> —q.
3 "0/_1.—1

Abon K

i) Mo va elvon n pdtacom 1 Peudig mpémer v((x Vy V z)) = 1 ko

v(((xVy)A(xVz))=0.
Av v(x) =1, téte v((x Vy Vz))=v(((x Vy)A(xV2))) =1 Apx,
v(x) =0.
Emopévwg, Tpéter okplBadg éva amd tow y kow z va eivon Peudéc (kow
T0 &A\o ahnbéc).
Apat, éxoupe 0o exTiunoetg ya TG omoieg v(p1) = O:

v(x) = v(y) =0 kau v(z) = 1.

v(x) = v(z) =0 kau v(y) = 1.
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Nbon (ouvéxela)
i) Mo vau glvou M pdtaom o Yeudric pémel
v((p— (g A1) = (=g = —p)) = 1 keu v(—g) = 0.
Apa, v(q) = 1.
Enopévawe, v(—g — —p) =1 (apod v(—g) = 0).
omédte ko v((p = (g A r)) = (=g = —p)) =1 (apod
v(=g = —p) = 1).
Y uvendg, éxoupe Téooepelg eKTUNOELS Yo TG omoieg v(pp) = 0:
v(g) = v(p) = v(r) =1
v(g) = v(p) =1, v(r) =
v(q) = (r) =1, v(p)
(q) =1 v(p) = v(r)

0
0.

<

Mpotaoiakdg Aoyiopdg MoOnpoctikd Twv TToloyloTdv 2022-2023 5/67



‘Acknon 3 (Avadpopkoi TUTOL Yol TNV eKTinon)
Na SeixOei 6Tt yia kdOe ektiunon v toxbouv Ta mapakdtw:
-a) v(e A ) = v(p) - v(¥).

B) v(e Vi) =v(p)+ v(¥) —v(e) - v(¥).

1) v(—p) =1-v(e).

8) v(ip =) =1—v(p) + v(p)  v(¥).

g) vig < ) =1—|v(p) — v(¥)l. ( |

' vouws A NEP\NTR6 0 TR \] t

BT P L ) o
)=V e v () =ile L= v(gny
V(@)= VWO 1oie V() N(y)=2.0=0=V(pAY
vl =0, Nkl Tore V(g V(P Jp0L=0=V(pN
“Y(9)=0, VW0 to7s VWBVL\\' =00 =0=v(yny
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8) v(ie =) =1—v(p)+v(p) v(¥).

Emeldq kdBe wpdtoom eivorl ) adnBhc 1 Peudic Srokpivoupe TepLtod-
oelg YL T Tuéc alnBeiog twv @ ko -

v(p) = v(¥) = 1.

(1o pédog) v(p — ¥) = 1.

(20 pédog) 1 —v(p) +v(p) - v(y)=1-1+1-1=1.
v(e) =1 ko v(yp) = 0.

(Lo pédog) v(e — ¢p) = 0.

(20 péhog) 1 —v(p) +v(p)-v(y) =1—-1+1-0=0.
v(e) =0 kou v(¢) = 1.

(1o pédog) v(p — ¢) = 1.

(20 péhog) 1 — v(p) + v(p) - v(y) =1—-0+0-1=1.
v(p) = v(¥) = 0.

(Lo pédog) v(e — ¢) = 1.

(20 péhog) 1 — v(p) + v(e) - v() =1—-0+0-0=1.

Apa, n LobTnTa Loy Vel oe k&Be TepiTTwon.
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Baoikol oplopiot

Av v(p) =1, Mue étu 1 v ikawvoTeotel 1| eTtaAnBedel th ¢ 1§ dtu N v
elvor povtélo tng @ ko ypdpoupe v = . (Mpdpovue v # ¢ dtav
v(p) =0.)

Av topa £ C P ko v = ¢, v k&Be ¢ € X, téte Mpe 6tL N v
tkavoTotel 1 eTtoeAnOevel to X 1 4T M v eivow povtélo Tov X ko
yYpbpouvue v = X.

To X C P Myetouw LKAVOTOLHOLLO STty UTtdpXeL (TOUAALXLOTOV pLat)
ektiunon v tétowa dote v = X, (dnhadn, av éxel Touhdxiotov éva
povtédo). Av to X Sev eivou ikavototfiolpo (SnAadh dtav Sev umdpyet
ektiunon v tétowa dote v = ) téte ovopdeton pn LKLVOTOLOLLO 1)
OLVTLQOLTLKO.

Mo pdtaon ¢ Aéyetow Taevtohoyiow av v = ¢ yia kdbe v kou tédTe

ypdypoupe = . H ¢ Ayetou avtigaon 1 awvtihoyio av v H ¢ yia

caBe v. Toviohoglee.  PVILp L LR A )
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Baoikol oplopiot

‘Eotw ¢ € P, ¥ C P. H ¢ Myeto AOYLKO CULTEPALOUOL TOV 2, ALV
k6&Be povtého Tou X eivou ko povtédo e ¢, (SnAadh yiow k&Be
ektiunon v, av v = X téte v = ). [pdgoupe téte T = 0. (Av

~ = {y}, ypdpovue y |= ¢ avtl {y} = ¢.)

loodbvoyal, 1 @ eivo Aoyikd CURTEPALOLOL TOU X oLvV TO 0UVOAO

Y U {—p} elvow un kavototioipuo.

ATté tov oplopd TpokiTTeL 6TL M @ Bev eival AoYlkd CUUTEPOLOILOL TOV
Y avv uTtdpXEL LovTéAo Tou X To oToio dev sival povtéo Tne . LTV
TepiTTwon 6Tovu To L eivow WUn tkowvoTtotioto, émeton 6t X = ¢ yia
k&Be p € P.

Ou p, y Méyovtau (Aoyikd) Loodbvapeg, av ko pdvo av o = y ko
y = ¢ (dn\ad1 ot ¢ ko y éxouv ta idtae povtéda). Ipdpoupe téTE

e Hy.
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Qvn L1 Tate pie wadsgin £ eWad Aol suyfgpddyd ros
= m}}‘” NpOTOEEW tPZ : Y

An. Movo oo To 2 S\er g | EaVEN oG p0
Eearten L= Dot 16 0 1o & VI TUVA R ]

Pq. 25 oy s agpierens (e Y1n1d pha Swods)
‘Acknon 4

Na eéetacblel av n mpdtaon

L O o 1+ O

¢:((P3>q)—>(q?r))—>(p—>r)

civas ravlorta fion. L (g)=0 mwo vprL, Y@R/GFO
(nepyow B Tponely tasvinens: Lo N {ov O
o vy Tooms ey yese avaca xAnQoas T2

v No Ocwpne O0Ye- TW wpynen-TRS <p
(G v e)s,\(-('wyz kv 010 Ssvdpo <pn8erns

0AG T4 pvonaTiq EWVOUA kAu o. . €y
e (Av qmzoows e dov 16%xVer) Non cn\xmm@ovyuﬂﬂ.&:m
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Nbon

Oa ypnowpototfooupe TV nébBodo tou mivako adnBeiog. H mpdtaon

outT) TepLexel 3 StaupopeTikd &topo: Taw p, g, r. Apa, o Tivakog
adnBeiog Tne Bar éxer 23 = 8 ypaupéc.

p q rlp=qlg=r|l(p=>q =(@=r)|p=r|e
1 1 1| 1 1 1 1 |1
1 1 0| 1 0 0 0 |1
1 0 1] 0 1 1 1 |1
1 00| O 1 1 0 |o
01 1| 1 1 1 1 |1
0 1 0| 1 0 0 1 |1
0 0 1| 1 1 1 1 |1
0 0 0| 1 1 1 1 |1

Amé tov mivokar aAnBeiog TtpokUTITEL dTL M) © eV eival Torutoloyia, SLdTL
umtdpxel extipnon v yie thv ool v(p) = 0: H ektipnon v pe v(p) =1

ko v(q) = v(r) = 0.

MNMpotaociakdg Aoyiopdeg
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Baoikéc Aoyikéc Looduvaieg

(e —=yv)H (meVy) (Apa oL clvBeopoL —, <>
{(gp <y)H@—=y)A(y— go)} dev eivau amapaitnrol.)
~(eAy)H eV y
“(eVy)H @Ay Kavévee touv De Morgan.
() H e
{W\(y/\a) H (soAy)AU}
eV(yVo)H(eVvy)Vao
{so Ay HyA cﬂ}
pVyHyVe

eVyno)H(@Vy)A(eVo) EmpeprotikdTnra Twv A,V w¢
{go ANyVao)H(@Ay)V(eA 0)} Tpo¢ Touc V, A avtiotolya.
Avp =y, tote p Ay H o

{Avgp’:y, TéTE gp\/y}z{y}

MNpooetatpiotikdTNTA TWV A, V.

AvtiypetaBeTikdTnTol TWV A, V.

Kavdveg amtoppdpnong.
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Ng\ O T TR pevITAA TN ewWap T V(P) SV(9) = kay
eV oU (Qq\:-?'” 2 Dy v PS =V(q$)=0
‘Acknon 5 (Aoywd ocuumepdopota) e To 8\)9 (AN T2 yow Y (Pg

VoA
Aibovral ot mpotdoeic p1 = p A g kat 4;?2“: i (fANa eetaolel av 1
mpétaon @, eival Aoyiké cuumépaoua TNG TPETAONG Y1 KAl TO
avtiotpoypo. (h=P-)q s Yy= Peaq
leywer ou 83 =Qy ) Awunserynen V(p)70 anviy)=1
Abon. M WONTRe Trg gy KNMR axt TS

H ¢1 éxel povadikd povtédo tnv ektipnon v pe v(p) = v(g) =1. H
ektipunon ot emadnBedel TV ¢y, omdTe M Yo elvo Aoyikd cuuTépaopa
e P1.

To avtiotpoyo Sev toybel Sdt M ektipnon v pe v(p) =1 ko v(g) =0
elvou povtédo tne w2 (ool v(yy) = 1) dpwg dev eivan povtédo e 1
(oot v(p1) = 0).

Mopoartipnon: Mropodoape va ddoouue TNV aAdvinom eAéyXovTog oV
oL tpotdoeis (pAg) = (pV q) ko (pV q) = (p A q) eilvou Torutoloyieg
1 éxL, avtioTolya. O
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‘Acknon 6 (Movtéda ouvélwv TpoTtdoewv)
Na Bpebobv, av vrdpxouv, éAa ta povréda, tov ouvélou X;, émou
i) X1 ={p1 = p2,p1 A(p1 = pP2), P2V (P1 A p2)}.
i) 2 ={p1 V p2,p1 A op3, p2 — (p1V p3)}.
iii) X3 = {p1 A =p2,p2 V p3, p3 A pa,pa V —ps, 7ps V pg}.

X 1n ovvéyela, va eéetaocbel av kdmola amé Tic mpotdosic p1 — pe Kat
p1 — p3 €lvat Aoyiké ovurmépaoma Tou ouvéAov X 3.

lio v 0epogieowe TV ovolrngn Tan EXTIYNSSIv O TolWVDGOWE
000 TS gt agwss 1oV Bved sanBus eng MgITPU NEHINTRNE 6S

Tervey eV M s W8S N\ You 01 I uww?% '
s

_lm,\sq'
fiavo, €yva mvimnns\y0 To Zl necodr V(p AR =L &
Meomseenu <o mm( B PS);(fJ =L, V(e P

0222023 /67



lo7e v(&‘lm L e VP, = (pavps))=d

A\;\ 6eXU NEPLOpLe
W‘"‘Todiz'
Abon

2 TLG TTPOTAOELG TO TIKQL ALTOMOL: TOL P1, Po-
O mivakag adnBeiog Twv Tpotdocwv Tou X eivan o e&hg:

pr P2 piop | piA(Pr—=p2) | P2V (PLAP2) |
1 1 1

1
0 0 0 0
1 1 0 1
0 1 0 0

ATté tov mivaka adnBeioic Twv Tpotdoswy émeTol dTL To X1 éXEL
akplPae éva povtéo: tnv ektipnon v pe v(py) = v(p2) = 1.
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Nbon (ouvéxela)

O mivakoc adAnBeioc Twv mpoTdocwy Tou Y5 siva o e€Ac:

Pr_ P2 p3 | piVp2|piA-ps | p2—(p1Vp3)
1 1 1 1 0 1
1 1 0 1 1 1
1 0 1 1 0 1
1 0 O 1 1 1
0 1 1 1 0 1
0 1 O 1 0 0
0O 0 1 0 0 1
0 0 O 0 0 1

Apa, To X, éxel 800 povtéda:
lo povtédo: v(p1) = v(p2) =1 kou v(p3) = 0.
20 povtého: v(p1) =1 ko v(p2) = v(p3) = 0.

MNMpotaociakdg Aoyiopdeg
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Noon (ovvéxela)

Emeldn otic mpotdioeig Tov X3 eppavifovron 6 diovpopetikd dtopa (p1,
P2, P3, Pa, Ps, Ps) M HéBoBog Tou mivaka aknBelog amoutel 2° = 64
YPOUPPEG.

M owtéd Ba xpnotpoTolficovpe évav dANo TpdTo Yol va Bpolpe To
MLOVTEAQL TOU 2 3.

‘Eotw v éva povtélo tou X3, téte v(p) = 1 v kdbe p € 3.

Mo vor petooupe Tov optbd Twv TEPLTTOOEWV IOV TPETIEL VOU
e€etdooupe, apyifoupe amd tic ouleukTikéc TPOTAOELC.

vipp A= p2) =1 < v(p1) =1 xa v(=p2) =1< v(p1) =1 xou v(p2) = 0.
vips Aps) =1 < v(ps) =1 xou v(ps) = 1.

v(p2 V p3) = 1, o omoio oxlel apot v(p3) = 1.

v(=paV —ps) =1 v(—ps) =1 agod v(ps) = 1. Apa, v(ps) = 0.
v(—ps V ps) = 1, to omoio toxlel apol v(ps) = 0. Na to ps umdpyouvv 2
emmhoyéc v(ps) = 1 1M v(ps) = 0.

Apa, TeENkE, YL To X3 LTLdpPYOoLV 2 akpLB®OE ovTéla:

lo povtédo: v(p1) = v(p3) = v(pa) = v(ps) = 1 kou v(p2) = v(ps) = 0.
20 povtédo: v(p1) = v(p3) = v(pa) =1 kow v(p2) = v(ps) = v(ps) = 0.
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Nbon (ouvéxela)

H mpétoom p1 — pg dev elvor Aoyikd cupmépaopa Tou cuvérou Y3 SLTL
UTt&pYEL LOVTENO TOV X3, TO OTolo dev elval povtédo tng TpdTaong

p1 — Ps- (To 20 povtédo tou X3.)

H mpétoon p1 — p3 eiva Aoyikd cuptépoopa Tou Y 3, SLéTL kéBe
povTélo Tov X3 eivou ko ovtéNo TNg TpdTAoNS p1 — P3.
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‘Aocknon 7 (MpofAjuarta tkawvoTotnopdTnTo)

Na eéetaocbel moid and Ta mapakdtw ovvola mpotdocwyv &ivat
tka voroLjoLia.;

a) To{p1,p1 = p2,—p2}.

Aev elvat tkavorotijoio, S16TL av utdpxel ekTiunon v mov emali-
nBeber to ouvvodro mpémer v(p1) = 1, v(p2) = 0, omdre téte
v(p1 — p2) = 0.

B) To{pn — pnt+1:n € N}

Eivai ikavorotijoiuo. ‘Eva povtédo tou eival n ektiunon v ue
V(p;) =1, neN.
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Y) To{pAg,r—=—q,rV-p,pVaqVr}

Av umtdpxetl ektipnon v mou emodnBedel To ovvolo Tpétel v(p A
q) = 1, dnhad mpémer v(p) = v(q) = 1.

Emopévwe, ool mpémer v(r — —q) = 1 émeton 6t v(r) = 0.
Tére, duwg, éxoupe 6t v(rV —p) = 0. Apa, To obvolo eivor un
LKOLVOTIOLYOLLO.

8) To{p—q,9—>r,r—>s,s—-p,—-p—tt—w,w— p}

e) To{pAr,~pVq,qg—s,s—>w,-w—(pVr),pVs}
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‘Acknon 8 (Mn kavoTtotiouo ovvolo)
Eotw
L={~(g—=(pVvr)).(g—p)Aq}
i) Na BpeBoby 6Aa ta povréda tou ouvélou X .

i) Na eéetaobei av n mpéraon p — r eivat Aoyikdé ovumépaoua Tov X. |
Nbon

i) Mo k&Be povtédo v tou X mpémer vau Loy det
v(=(@g—=(pVr)))=v(@a—p)Aqg) =1

Emopévag,
v(=(g = (pVr))=1ev(g—(pVr)) =0+ v(q) =1k
v(ipVvr)=0.

Apa, Tpémel v(g) =1 ko v(p) = v(r) = 0.

Mo tnv ektipnon outt éxoupe v((g — p) A q) = 0.

Apa, To X eivow un tkorvototfolno, dnAadh Sev éxel kovéval
povtélo.

Mpotaoiakdg Aoyiopdg MoOnpoctikd Twv TToloyloTdv 2022-2023 21 /67



Nbom (ouvéyelat)

i) Emeldn to X elvou pn ikawvomolfiolpo, meton 6TL M MpdTOON P —> I
glvall Aoyikd ocuumépaopa Tov 2.
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Aoknon 9 (I18té6tnTeg Aoyikob oupmepdopaTog)

a) Na SeixBei 6t av X = ¢ 1i/kat X |= 1), TéTe toxVeL 6Tt X |= ¢ V 9.

‘Eotw 6Tt n ¢ V) Sev eivar doyiké ovumépaoua touv L. Téte
urtdpxet éva povtédo v tou Y. to omoio dev emaAnBevel Tnv mpd-
taon o V1, §ndadi v(e V) = 0= v(p) = v(v)) = 0.

Apa, olte n @ elvat Aoyikd ovumépaoua tov X, oUte N Y eival
Aoyiké ovumépaoua Tov L, To omolo elval dtormo.

Apa, n ¢ V1 eivar Aoyiké ovumépaoua tov L.

2022-2023 23 /67
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B) Nao SeuxBei 6tL 8ev oxbet bTL X = p V) = X = ¢ f/kou X = 1.

Oo 8dooupe évar avtimapddelypo o Seixvel 6t Sev Loy Vel
OLUTTH N CUVETIALY WY

Oa Bpovpe évae clvolo TpoTdoewv L Kol 800 TPOTATELS ©, U
Tou éyouv Tic e&fc LBLdTnTEC:

Ké&Be povtédo Tou T va emaAnBedel tnv o V 9.

Trdpxer évoe povtého tov L Tov Sev emadnBedel Tnv .
Trdpxet éva (&AN0) tou X Tov Sev emadnBedel v 1.

P q|X ||V
1 1(1]1]0
1 ol1]0]1
0 1|0]-]-
0 olo]-]-

Av euléoupe . ={pV q,pV —q}

p=pAqg ¢ =-(p—aq)
téTE LoyeL dtL X = p V 1, evdd Bev Loy Vel kapioe attd TG Tpo-

Tdoelg X = @ ko X = 1.
MoOnpoctikd Twv TToloyloTdv 2022-2023 24 /67




‘Acknon 10

Na eéetaobel moiec ané Tic embuevec mpotdosic eival aAnbeic 1 Pevdeic.
(Na aitiodoynBoiv o amavrijoeig.)

1
2.
3.

To gbvolo P eivat ikavoroiroipo. Qd, ng leX® o1 I}Ia’)f/J

To obvodo Py eivat LKavonou'iaLuo.legs'lN)Vi V(P)‘l VPGF.
To ovvolo Py mou meptéxel Tic apvijoei Twv atéuwv Sev eivat
LKavonOLﬁoL,uo./\g 0$

Av ¥ elvat ikavoroutiotiio, téte meptéxel uévo tavtoAoyiec. /W,s

z

Av X 1,25 elval tkavomolnoliLa, TOTE TO atﬁvo)\?zl U2, elvat
LKaVOEOLﬁoLuo./\pQO))l%i\si‘) \ Zf—ﬁ?

Av X1, eival ikavorolforua, Téte To obvolo X1 U Xy Sev elvat
LKA VOTTOLTOLLLO.

Av ¥ eilvai ikavomoijoriLo, Téte To oUvodo Y mou mepLéxel Tic
apviioelc 6Awv TwV TPOTAoewV Tov X eival emionc Lka VoroLioLiLo.
Av ¥ eivat ikavorouijoiuo kat X = ¢, téte T0 obvoro X U {p} eivat
LK@ VOTTOLTIOLILO.
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Abon

1. Weudnfic. To P mepLéxel ko avtihoyieg.

2. AMB1ic. H extipnon v pe v(p) = 1 v kébe p € Py eivou povtédo
Tov Pg.

3. Weudtfic. H extiunon v pe v(p) = 0 yia kébe p € Py eivou povtédo
Tov Fy.

4. Veudhc. To X = {p} elvou ikavototioupo, alA& m Ttpdtaom p dev
slvou TorutoAoyial.

5. Weudng. Na mopdderypa, av X1 = {p}, Xo = {-p}, téte ¥4, X1
ikavoTotiote, 0AA& X U o un tkoevototioLpo.

6. Weudng. Na mopdderypa, av X1 = {p}, o = {q}, té1e X1, ¥»
wkorvoTotfiolpa kow 1 U X = {p, g} eivon emiong wavototioipo.

7. Veudhc. Na mopdderypa, av X = {p V —p}, téte T elvou
ikawvottotiolpeo, adA& X' = {—=(p V —p)} elvou pn ikavoToltiotuo.

8. AMnB1c. Aol X wkavomolfoupuo uttdpxel v pe v = Y. Emiong, oot
© Noykd ouutépoopa Tov Xyl k&Be extiunon v = X woybel 6t
vE @ Apa v =X U{p}t Apa, ZU{p} elvou ikavomorfiorpo.
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Katvovikéc oppéc

Kavovikn Stalevktikn popen (DNF)

‘Eotw ¢ o mpdtaon 1 omoio dev eivor avtidoyior Ko TepLléXeL TG
Tpotoolaké LeTaPANTEC p1, P2, - - -, Pp. lox0eL bTL:

¢ H \/ve[@](/\7:1 pY),

iy i) = 1
émov [p] = {extiunon v : v(p) = 1} kau p! = p av v(pj)

—pi, v v(p;) =0.
MpokTikdt, omoladfmote TpdTOLON © WToPEl vau YpapTel wg dtalevgelg
oulev€ewv akolouvBivtac T e&1fc Siadikaoia:
% 2tov Tivaka adnBeiog the ¢ kortdloupe HdVOo TG YPAUUUES e
v(p) = 1. T k&Be tétora ypoupt) Snuovpyodpe o odlevén amd
n petoAntéc (p;, ov otnv i-ooth Béon tng ypappfic éxoupe 1 ko
—p; av éxoupe 0).
* Yuvdéoupe Tic oulelgelc autéc pe dralevelc.
Av o tpdtoom éxel ypopet we dtaleb€eic ouleViewv, ovopdleton

koevoviky Stalevktiky popet (disjunctive normal form - DNF)
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Kawvovikn ouCeuvktikh popyh (CNF)

AvtioTtolyo e TNV kavovikt SLaleukTikn Lop@t, LTtopolue eTtiong va
Yp&ypoupe omotadfinote mpdtoon ¢ (1 omoio ev eivan Tawtodoyia) wg
oule€elc SraleEewv:
*x Koitdlovpe otov mivako alnbeiog Tng o wévo Tic ypoupés pe
v(¢) = 0. T k&Be Tétoro ypoupn dnuovpyodpe po didlevdn amd
n petoPAntéc (—p; av ot i-ootn Bon g Ypoppnc éxoupe 1 ko p;
av éxoupe 0).
* Luvdéoupe Tic dlalev€elc awtéc e ouledelc.
Av o tpdtoiom éxel ypael we oulevEeic dialev€ewv, ovopdleton
kotvoviky ovlevktikn pope1 (conjuctive normal form - CNF).

DNF
(Pr A p2Ap3)V (Pt A=p2 A=p3)V (=p1 A p2 Ap3)V(=p1 A =p2 A —p3).
CNF :

(mp1V=p2Vp3)A(=p1V p2Vops) Alpr VvV mp2 V ops) A(prV p2 V —ps3).
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‘Aoknon 11 (Mopywéc DNF ko CNF)

Na ypapoiv oc kavovikn SialeukTiktj kat kavoviky ou{eukTikY op@ti ot
Tapakd Tw TPOTA OELG:

¢ =Y

= ¢ V¢ (Eivar oe poperi CNF kat DNF.)
(¢ —=9) =)=y

H —o VY
(=0 V(¢ = DA (¢ V(6= 9))

H (o VA (=CV -9 V) (CNF)
H (¢ A=) V(CA=9) V(CAY) (Metd amd mpdleic.) (DNF)

(=) V(e AY)

H —¢ V1 (Metd ané mpdéeic.)

v
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‘Acknon 12 (Mopyéc DNF ko CNF)

Metatpédte v mapakdtw mpétaon oc DNF kat CNF popi:
@1 ==(p1 — p2) V (=p1 A p3),

DNF: TrevBopon: a — b H —aV b. Apa,

e1 H (=P V p2) V (—p1 A p3)
TrevBoon: —(aV b) H —a A —b kow =—a H a. Apa,

¢1 = (pr A =p2) V (=p1 A p3) (DNF)

(log tpdmoc:) Oo XPNOLLOTIOLCOUE TNV ETUUEPLOTIKY LLOTNTA:
av(brnc)H (avb)A(aVe)

é1 H ((p1 A =p2) V =p1) A ((pr A —p2) V p3)
H ((=p1 V p1) A(=p1 vV =p2)) A((p3 V p1) A(p3 V —p2))
H (=p1V =p2) A (p3 V p1) A (p3 V =p2)(CNF)

Moportipnon: H wébodoc auty| Sev eivon amodotiks étav 1 DNF
TepLéxel amd moAég dalevielc.
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(20¢ tpdmoc:) And tnv DNF popyh pumopodue va Bpoldpe taw povtéda tng
v1. H @1 éxeL o Topakdtw povtéda:

v(p1) =1, v(p2) =0, v(p3s) =0
v(pt) =1, v(p2) =0, v(p3) =1
v(p1) =0, v(p2) =0, v(p3) =1

v(p1) =0, v(p2) =1, v(p3) =1

Ytnv CNF pog evdiopépouv ol ektipfioelg Ttou dev emadnBebouy tTnv 1.
Apat, v Tig umtdAowreg 8 — 4 = 4 ektipuoelg M 1 dev emaAnBevetan. Ou
EKTIUNOELG ALUTEG elvol oL eTTOMEVEG:

v(p1) =1, v(p2) =1, v(p3) =0
v(pr) =1, v(p2) =1, v(p3) = 1
v(p1) =0, v(p2) =0, v(p3s) =0
v(p1) =0, v(p2) =1, v(p3s) =0
Emopévag, n 1 éxel v mapakatw CNF pope:

o1 H (5p1V-op2Vp3)A(=p1 VopaVaps) A(pr vV p2 Vps) A(p1V—p2 V ps)
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‘Acknon 13 (Kataiokeut) Tpdtoong e ouYKeKPULEVAL LOVTENR)

Na Bpelei uta mpbétaon ¢ mov meptéyel Ta dToma p,q,r Kat givat
aAnBic étav akpfuic éva and Ta p,q,r eivar aAnbéc.

Nbon

H mpbétoom ¢ Bo éxel Tov emdpevo mivoka adnBeiog:

p qg r|¢
1 1 1]0
1 1 00 p q r|o
1 0 10 1 0 01
1 0 01 0 1 01
0 1 1|0 0 0 1|1
0 1 0|1 0
0 0 1|1
0 0 0|0

Xpnowpotordvtoc thv popef DNF, o tétora mpdtaon eivor 1 e€hc:
©o=(pPA=qA-r)V(=pAgGA-r)V(=pA-gAT) ,
MoOnpoctikd Twv TToloyloTdv 2022-2023 32 /67



‘Aocknon 14

Ou kd ool evée xwpLob xwpilovral o Vo oud dec.

‘Ooot avijkovv otnv mpdtn Aéve mdvra aArbeia, evd éool avikouv otn
Seltepn Aéve mdvra Péuata.

‘Eva.¢ tovpiota¢ prdvel oc uia Sixadwtr Siaotapwon Ttov xwpetol, TN
omoia¢ uévo o évac kAdSoc obnyei otnv mpwtelovoa.

Emel81j Sev umdpyovv oxetikés mvakideg, amevbivetal oe éva kdtolko
oV ouva vtd.

Znteitar va evpebel n epdtnon mov mpémel va kdvel, dote va
akoAovBroel Tov kAdSo mov 0dnyel otV mpwTelovoa.

AGRNA

"
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Nbon
Ocwpolpe TIg TPOTATELG:

Aéw TNV adiBeia.
P

O aprotepdc kA&Boc odnyei otnv Mpwtehouoa.
s

Moc evBioupépet va e€akpiBdooupe av 1 tpdtaon g eivaw adnbric 4 éxu.
H tuh aAnBeiog tng mpdToeomg p Sev pog evdioupépel. Trdpyouv 2
Booikéc 1déec:

e [ kdBe pdtaon ¢ € P 1 amdvtnon oTnv ep@TNON v M ¢ eivor
aAnB%c Toutileton pe Tov Tivokor aAnBeiog Tng npétacnclp . '

o Apkel va Bpodue poe mpdtaon ¢ tétola wote: Otav pwrrioouue
kd TToto kd Tolko Tou Xwplov av 1) A ¢, TOTE N AmM&vINON

Tov Ba pog ddoel va tavtidetal pe v Tiwn aAnbeiac e q,

DNF: GQ i@ 5’:3‘ Fmaw; )
(?M\)V(_\?M‘\)F“P AVAN AL [AY | Emodnfoon )
A v v
peqRY A q\(j ViV

v{Ajv] \A
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Nbom (ouvéyela)

Y upumANpvoupe T Tiéc aAnBeloc Tou g avtiypdpovtag Tic TIéC
ainBeiog Te p <> .

plale|pey
AlATA] A
Alviv] v
VIiv]A] w
VAW A

Emopévawg, n {ntodpevn mpdtoom ¢ éxel Tivoka aAnBeiog

Ra moms Smu“ L
Nogiier\oylos nov EXA

5ROy Bibia g
Arg1Kovs Gl pads nov

kos‘\\f-fl

SOTLAEQY 4TE Qi
kpuleww PaButepo

€l€|l>|>|T
D€ €|
ISIBSESIBNES

v,
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Nbon (ouvéxela)

Apat,  {nTovpevn mpdtaon ¢ eiva Aoyikd Loodhvapun pe Tnv TtpdTaon
p < q.

Enopévwg, Ba pwtficouue omolovdfmote kdtolko av 1 mpdToon “Aec
aAfBeta av ko pévo av o apLotepdc kA&Soc odnyel oty Tpwtebovoa”
elvo aAnB1c 1 dx.

Av 1 amdvtnomn tou sival aAndic, téte kow M g eivor aAnBric.
Avopopetikd, M g B sivor Peudic.
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‘Aoknon 15 (Eéiomoeic pe mpotdoeic)
Na Bpebei uia mpdéraon ¢ wote n mpétaon v va eivar tavroloyia, étav
v=(pAq) = —p) = (v = ~q) = p)
bt -
Abon.
H ¢ éxeL tnv popyn a — b emopévwg elvou Tdvta a)\nenc eKTOG oLV

a=(pAq)—p oc)\nenc kow b= (p — —q) —p glgsUSn

Oa eTAéEoupe TNV © £TOL OOTE VoL ATIOKAELCOUKE TNV TiEPITTWON QLUTH.

Plq a|b plajela|b
11 m 1|/1]1]o0|1V Emopévac,
1|1 1TT[0)1|1VvY
1(0]|[1 1(0|1]|1]1 Vv 6ty p Peudiic
1(0 (Q] 1/o0l0) 1|1 VY mpémeL ¢ aAndic.
01 0|11 1|1
0|1 0[1A0 ,_L:.jx Apkel val eTuNéEouvpe
00 El 0o l/18 171 : v [o="p.
0(0||0 0[0NOJI1]|O
Mia KN TR UuﬁﬂFﬁV‘f°m°“ﬂh¥“xt1““hN49q
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Emtopk) oovola cuvdéouwv

‘Evat olvolo Aoyik®dv cuvdéopwv A ovopdletan eTtorpkég 6tav kébe

Aoyikdc oOvdeopoc nTopel vou ekppooTel LOVO e TOUC CUVBEOIOUE TOV
A.

Mo Tapddetypor, Tow odvora {V, A, =, —, <>}, {V, A, =} eivaun emopk.

a—bH-aVvhb
a<>bH(a—b)A(b— a)
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‘Acknon 16 (X0vdeopog Sheffer)

Na amobetxBei 6t 0 ovvbeouog | (mov ovoudetat obhvéeopog tov
Sheffer) ue mivaka aAnBeiac

QIO =~
O~ O~
S
NN~ —
Sl<

eival emapkric yia va ekppdoel omotodnmote Aoyiké olvdeoio.
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Nbon

Aol to obvoho {—,V, A} elvou emapkéc, apkel vaL EKPPOLOTOOV OL TPELG
atol oOvBeopoL CUVAPTHOEL TOV |. XPNOULOTIOLOVTOG TNV Looduvapio
pla = —(p A q), éxovue 6Tt

—pH-(pAp)H plp
pVqH —(=pA=q)H (—=p)l(=q) H (plp)(qlq)
pAqHE —=(pAq)H ~(plg) H (pla)l(plg)

‘Apo To povootvoro {|} eivoun emopkéc.
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‘Aoknon 17 (Emapkn odvola cuvdéopwv)

Na SeixBei 6tL 0 oUvSeouoc V umopel va ekppaotel udévo ue tn Poribeta
TOU OUVEEOLLOU —.
Na SeixBei 6t To obvodro {—, —} eival emapkéc.
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TYmoL Horn

SAT - problem  (sat solvers)

TYmotr Horn
Muae TpbdTaion ovopdletan Tomog Horn av ypdpetan os piot amd tig
TPELG LOPYEG:
o) Pk
B) (PLAP2AP3I A+ APpPk) = Prtt (=\19_\V1(’£/"V1PI<\/ P+t
Y) “p1V opa V-V opy

OTOV P1, P2, - - - 5 Pk, Pk+1 ELVOL ATOUOL.

Y Tic popwéc P, v, aviikouv kKo TpoTdoelg TNG Lop@NS: Pk — Pkr1, —Pk-
Mo Tapddelypa, o wpot&oels (p1 A p2) — p1, p1, —p2 V 7p3, p3 — p1,
—p> elvoir TOToL Horn.
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To mpdPANUA TG LkatvoToLnodTNToG oTNV TepiTtTwon Twv TOTwv Horn
propei va AuBel akolouvBovtog Tov TtopokdTw alybpLBpo.

Eicodoc: ‘Eva obvolo tumwv Horn
‘E€odog: Mia ektipnon Tov to kavoToLel, ov UTtdpyEL.

Bipa 1: Oéoe deudeic Tic ektipfosic AWV TwV ATOUWY, EKTOC OLUTOV
TLOU TIEPLEXOVTOL WG TPOTATELG OTO 2.

Brpa 2: ‘Oco untdpxel ouvemtaywyn n omoia Sev ikavomoteiton, Béoe
TNV eKTIUNON Tou aTépov oto de&Ld TNe péNoc we aAndy, ko emorvdAofe
péxpLc étou dAec oL CUVETALYWYEC LKOLVOTLOLOUVTOLL.

BApoe 3: ‘EXeyEe pdvo toug TOTOUG oL oTtolol TtepLéxouy wévo apvhoELg
atéuwyv. Av dhol avtol oL ool stva adnBeic, téte emiotpede TNV
ektipnomn mov Ppébnke.

AMLOG, etioTpede bTL To chvolo Bev LkawvoTioleiTol.
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‘Acknon 18
Eotw X~ tO 09/0/\0 Tov anor@st’rat and touc e&rc Tumouc Horn.
Y= {(PIJ/\ p2 A p3) = p1,p1 — P2, (p1 A P3) = pa,

(P1 A p2)"— P8, p1, pa, =p3V —p1 V —pa2}.
Na e€etacbBel av to olvodo ¥ eivat ikavomorfoupLo.

Brpa L: Oyt V(p)=v(py) =L war V(P,)fv(ﬁ)co
B’f\yo&.‘l_ '-oEnrMSn Y(?l "3?9_)::0 6;;(0\1\'5 \[CPZ)zl
*Tots V((PJ"V'L)-?\’B)=O @s70vye v(pg)=l
"Toxs D) D1 wEna YWRLD vl u)-nﬁgs oyl
Bnyat 3:Oa thﬂ—ouy‘ T8 NPOT /6T oy nepl CLovy VB EUL
V(‘!%V-\?l\/-\??’) =0- Aps,Te Z ot yn itovenand |y
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Noon: To X mepiéyel 4 &topa: p1, P2, P3, Pa-
Brpo 1: Apykd Bétoupe Ao to dtopa Peudn ektdc amd Ta p1, ps,
omdTE £XOUNE

v(p2) = v(p3s) =0, v(p1) =v(ps) =1

Brpoa 2: H ovvertorywyh p1 — p2 elvor Peudic, dpa Bétoupe pr aknbéc,
oToTE £XOUE

v(p3) =0, v(p1) = v(p2) = v(ps) =1

Topa, dhec oL ouvemaywyéc stva ainBeic.

Brpa 3: H mpdtoon —p3 V —p1 V —po givow aAnBg, oupod emadnBedton
ottd TNV ekTiNon V.

Apa, M exTipmon v ou PBprikaue Lkovotolel To X
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Mopatnpnote 6tL oto Bripo 2
av M ekTipnom evog atépov yivel aAndic, moté dev B alN& el o€
devudiic
(téte M ektipnom ké&molog ouveTtarywyfic propel var ahA&el atd
aAnb1ic ot Pevdic)
av M ektipnon pog ouvemaywynfc aAAd&er and Peudfc oe ainbiic,
Toté dev pdkerta var aAA& el Eavd, odTE UTTOPOUUE VoL TV
AYVofiooupe 0ToUG EANOVTLKOUG ENEYYOUC

Mpotaoiakdg Aoyiopdg MoOnpoctikd Twv TToloyloTdv 2022-2023 46 /67



‘Acknon 19

Na eetaocbel av ta emdueva obvola timwv Horn eivai ikavoroifoiua.

{(pr A p3 A ps) = pa,=p1V —paV —p2,p3 —

p1,—ps vV —p1V —p2, p3, (p1 A p3) — ps}

Ardvtnon. Ikavoroifoiuo, pe v(p1) = v(ps) = v(ps) = v(ps) =
kat v(p2) = 0.

{Ps, =p3 V —pa V —=p2, (ps A p3) — p1,=p1 V —ps V —p3, (p1 A ps) —

Pa;P6 — P3}

Ardvtnon. Ikavoroiroiuo, e v(p1) = v(ps) = v(ps) = v(ps) =

kat v(p2) = v(ps) = 0.
L={-pV-pV _‘PS,_‘Pz,P2 “ p1, (P3 Ap2 A ps) P
W —PsV —ps, (pa A p1) — pz, )g_—’p,_, Pi"(’s

Amdvtnon. IkavomoinoiiLo, e v p1 1 kat
v(p2) = v(p3) = v(pa) = v(ps) =

1

1

V)=l vl —V(Q,,)—v(\:;) =v(p.)

. Viixfi"a]io =9 E’> vip)= -v(p,jw( 5)= VC??):VCP‘r):‘O
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Apx1 TN amtdpoonc

P e =
pvq prig = pYPEIP

Apx1 Tng amdpaong

ATé TIg TIpOoTALoELG (0 V p KOl PP V P TIPOKUTITEL WG AOYLIKO CUUTIEPOLOMAL M)
mpéTaon o V. °

y

MNapathipnon
‘Eotw  C P. H npdtoon ¢ sivar Aoyikd cuumépaopo Tov cuvéiov
av ko pévo av to obvoro X U {—¢} eivau pn ikavotolioipo.

Apo Ty Hos kUM T W8 guynépuo\,o\ ba7s

XV PVQ n “P"T“
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Ere n n agn
(P00 owP\/ PV TP TUU7N0g 0

» A
I'Ipo'r:o(.ol.r.vl(og Noyiopédeg MoOnpoctikd Twv 'Y"n:o)\o'yl.c'rmv 2022-2023 48 / 67




Bn)m o eswrovyf'l:o DY pal Uf'l P; Z,
Byt L - Slopp asovy e 11 noo'rqsw 1o 2 e GNF e 7e
Ue s, O«Angs\ms BT gg ARSITes 150§ Wapies

NN
@) py G Pe

®pep Hp vp .
N’)blz‘l"lowg i ®_K? 1(92.'\1?3)

=P,V p3
@ TPLV"T?'S Eﬂpﬂg E?u{’\;(\(ow& &\NV‘\JNWIW
@ B H sV, TV NS 000 (PAsns Wenou VA

HiToAVTOVYE 2 omupqm

@® => 7PLV"P
"Pz.
"PL

CRMETCIN

= PaY TRV Ps
71@nb) = 10v1b



WE 1 &)
M (o W A6 Y
(JFAN
weim 1o T = S\l N &
xpo, Aog\ko SU ¢ ToV




‘Acknon 20
Av Bédovue va Seilovue 6Tt X F, @, émov p = po A —p3 kat

Y = {pa A(ps — p1),—p1V —p3, p1 = P2,p4 V =(pP2 A ps), pe}
akolovBolue ta eétic Priuata:

Bipa 1:
H ps A (ps — p1) Ypdpetow oe CNF:
(=p1V pa) A (=paV p1) A(p1V pa).
H —p1 V —p3 eivou tetpiupévn (eivou 18m oe CNF).
H p1 — p2 ypadyetow oe CNF —p1 V pa.
H ps V =(p2 A ps) Yp&petaw oe CNF pg V —po V —ps.
H pe eivou tetpyupévn (eivonw %8n oe CNF).
Apa, ' =
{(=p1V pa) A (=paV p1) A(p1V pa), =P1V —p3, =1V P2, paV =p2V =ps, Pe } -
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Bipa 2:

H &pvnon tng amodewktéag eivow n —(p2 A —p3), n omoio oe CNF
YpApeTon wg —p2 V p3.

Bripo 3:

Awocortovtog TV (—p1 V pa) A (—pa V p1) A (p1 V pa) (n omolo eivou m
pévn mov xpetdletan tétola Sidomaon) ot Tpelg mpotdoels (to “wépn’
™G —p1V pa, 2paV p1, p1V pa), Snpuovpyolpe To obvoro T U {—p}”:

Y U{—p} ={=p1V pa,=paV p1,p1V pa,—p1V —p3,p1 V p2,
pa N —p2 NV —ps, ps, 2p2 V p3}.
——

{=e}"
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Bipo 4:

Epapuédloupe emavadnmrikd tnv apxf tTne amndpaong, méxpt va
TIAPOUKE TNV KeVN TpdTaon:

1. =p2V ps3
2. —p1Vops
3. 7paVpr
4. p1V ps

5. —p1V p3
6. =p1Vp2
7. paV —p2Vps

8. pg Até to X" U {—p}’

9. p1Vp1, (dn\adn p1) (Amé 3, 4 kou apxh amdpoong)
10.p2 (ATé 6, 9 ko opx™ adpaong)

11.5p1 V —p2 (AT 1, 5 kou apx1y aetdpoone)

12.-p; (Amé 10, 11 kou apyh amdpaong)

13.avtipoon (Amé 9, 12 ko apxh amdpaong).
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‘Aocknon 21

-Av éxw TV kat bev eipatl amaoyoinuévoe, fa dw to épyo.
-Av éxw video ka.i gipat amaoyoAnuévoe, Ba ypddw to épyo.
-Av ypd Y To épyo, Ba To Sw.

“Exw TV.

-Exw video.

Na SeixBei 6Tt Ba Sw omwodrmote To épyo.

p: Oa dw to épyo.

qg: ‘Exo TV.

r: Eipow amooyoinuévoc.
s: Oa ypadw to épyo.

t: ’'Exw video.

Y={gA-r—p, tAr—s, s—p, q, t}
Biwoe 1: Y ={-qVrVvp, —tV-rVs, -sVp, gq, t}.

BAna 2: H &pvnon tng anodeiktéog eivow 1 —p (1 omoio eivon 781 oe
CNF).
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Bipoe 3:  Acdopévou 6t I =T/, éxouue 4T
Y'U{=¢}" = {pV-qVr, sV-tv-r, pV-s, q, t, -—p}.

Bipo 4: Egoappéloupe emavadnmrikd tnv opxm tTne andpoong, Léxpt
Vol TTAPOVUE TNV KEVT] TTPOTOLOT:

1. pv—-gqVr

2. -p

131. Z\/ IV Aréd to X" U {-p}’

5. pV-s

6. t )

7. =qVr (Amé 1, 2 ko opx” amdpaong)

8. r (ATté 3, 7 ko opxn oerdpaong)

9. pV-tV-r (And 4, 5 ko apxf amdpoone)
10. —tV-r (ATté 2, 9 ko opx” atdpaong)
11. —r (Amé 6, 10 ko opx1) atdPoone)
12. avtigpaon  (Amé 8, 11 ko apxn amdpaomng).
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Aévdpa aAnBeioc

X—=Y XANY XVY XY

S ‘ P PN
-X Y X XY X =X
| | \
Y Y =Y

—|(X — Y) —|(X/\ Y) —\(X\/ Y) —|(X — Y)

‘ N \ PN
X -X =Y X =X X
| | | \
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Ou kawvbveg autol Tpoavde ekppdlouy Tig Looduvauiec:

X—=Y H (=X)vY
XAY H XAY
XVY H XvY
XY H (XAY)V(=XAAY)
“(X—=Y) H XA-Y
~(XAY) H -Xv-y
S(XVY) H —-XA-Y
(X« Y) H (XAY)V(XATY),

pe SoakAddwon yia To V ko pe dradoyikn topdBeon (to éva k&Tw amd
To &AXo) Yl To A.
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‘Acknon 22
Na eéetacfei av ioxve 6t {A< B, AV B} E=AAB. J

VA< B

|
VAV B

\/ﬁ(‘A A B)

X

‘O)ec oL Buadpopée eivon kAelotég, dpa Loy et
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‘Acknon 23
Na eetaocbei av toxvel 61t A— B =A<« B. J

VA— B

\/—|(A‘<—> B)

O 800 mphteg dradpopéc dev eivou khetotég, dpa Bev Loy VL.
MNapatipnon. Mopotnpolue 8@ 6TL oL Stadpopéc Tov dev kAsivouv
nepLéyouv ta —A, B. ‘Apa tae —A, B (dnhady A: 0, B : 1) ivouv éva
ovtimopddetypa. Mpdypart, av A: 0, B : 1, téte toxber A — B : 1 eved
A< B:O.
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‘Acknon 24
Na eéetaocBei av oxver 61t AV B — C = AV C. J

VAV B — C

Vo(AV Q)

—A

-C

/\
vV-(AvB) C
|

—A

|
-B

H mtpddtn Suadpopn Sev eivor kAewott|, dpo Sev Loy let.
Moportipnon. Ltn Sadpopti Ttov dev kheivel eppavifovtan Tao —A, —B,
- C ta omoia divouv éva avtimopdderypal. Mpdypatt, yio A, B, C : 0,
éxovpe AVB = C:1,evo AV C:0.
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‘Aoknon 25
Na eéetaocbei, ue ypron 6évpwv aAnbeiac, av toxvel kdBe éva amé ta
Tapakd Tw:
{A, A— B} B.
{B, A— B}EA.
-AEA— B.
{A—-B, B—>C}EA—=C.
-A— BEB— A
A— BE-B— —A.
(A=-B)—»CE-C—A
(A= B)—>AEA
(A— B) = B EA.

‘Ormov Sev toxUet, va 800oUv 6)a ta oxetikd avuimapadelyuata.
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‘Aocknon 26
Na eéetacbel, ue ypron 6évpwv aAnbeiac, av ioxvel kdBe éva amd ta
Tapakd Tw:
{A-B, B—~C, C—»D}=A—D.
{A—-B,-A— C}=(B— A) = (BAC).
{-AVB,A} (=B — C)A(AAN(BV (C)).
{-A—=-B,-B—C}EA— (-C— B).
{-AANB,A— -C} EAV(B— C).

‘Orov Sev oy Ve, va 800obv 6da ta oxetikd avuimapadeiypata.
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‘Aoknon 27
Y komebouue va kaAéoovue yia paynté kdmotovg pidovc pac dpuwe Adyw
mpoowmikdv Bepd twv mpémer va AdPouue vrédn pac toug mapakdtw
TTEPLOPLOLOUG!

i) Av épBet 0 a Sev umopovv va épBouv pali ow b kat c.

i) Av Sev épBeL 0 b bev Ba épBet kar 1 ¢

iii) Tpémet va épBet TovAd xiotov évac amé tovs b kat ¢
Na exppaotel to mpdfAnua tou yeluatoc we mpdfAnua
Lka voroLnotudTnTac.
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‘Acknon 28
Entd kwuikoi A, B, C,D, E, F, G mpbkettatr va Sdoouvv mapa otdoeig
utac Bpadide, oe Sbo and mévre Eevoboxeia uiag méAne, katd 0
Sidpketa evég Toutiuepov peotifdA. e kdOs mapdotaon umopsi va
OULMETEXEL 6Vo évag kwuLkds. KdOe évag amé avtolg elvatl
SabBéoipog, Abyw dAAwv vroxpewocwy, uévo Vo amé Tic Lépec avTée
we e&ric:
1) O A umopei va mder oto Aladdin kat oto Caesars tic uépec 1 kat 2.
2) O B umopei va md el oto Bellagio kat oto Excalibur tic uépec 1 kat 2.
3) O C umopel va mdet oto Desert kat oto Excalibur ti¢ puépeg 2 kat 3,
4) O D umopei va mdet oto Aladdin kat oto Desert ti¢ puépeg 1 kat 3.
5) O E umopei va mder oto Caesars kat oto Excalibur tic uépec 1 kat 3.
6) O F umopei va mdet oto Bellagio kat oto Desert ti¢ uépeg 2 kat 3.
7) O G umopei va mdet oto Bellagio kat oto Caesars tic uépec 1 kat 2.
Znteitar va evpebel av givar Suvatyi 1 mpayuatomoinon Twv
TAPAOTAOEWV AUTWV.
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Nbon

Oewpolpe Tig 7 TPOTAOELG:

: O A mnyaiver oto Aladdin tnv nuépa 1 ko oto Caesars tnv nuépa 2.

: O B mnyaivel oto Bellagio tnv nuépa 1 ko oto Excalibur tnhv nuépa 2.
: O C mnyaiver oto Desert tnv nuépa 2 ko oto Excalibur tnv nuépa 3.
: O D mnyaivel oto Aladdin tnv nuépa 1 ko oto Desert tnv nuépa 3.

: O E mnyaiver oto Caesars tnv nuépa 1 ko oto Excalibur tnv nuépa 3.
: O F mnyaiver oto Bellagio tnv nuépa 2 ko oto Desert thv nuépa 3.
g: O G mnyaivelr oto Bellagio tnv nuépa 1 ko oto Caesars tnv nuépa 2.
H &pvnom kdBe proc amd Tig TpoTdoelg autéc avtioTolyel oto 6TL oL
pépec Tpoypoppatilovan avdmodo, Yo Topddelypa,

—a: O A mnyaiver oto Aladdin tnv nuépa 2 ko oto Caesars tnv nuépa 1.
‘Etol, ouyKevIpwTIKA Yio K&Oe Kwpikd XOUME TIC TOPAKATW
TLEPLTITWOELG:

5]

N D Q O O
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Noom (ouvéyela)

Kowkég | MNpdtaon | 1In pépa | 2n pépa | 3n pépa
A a Aladdin Caesars -
A -a Caesars Aladdin -
B b Bellagio | Excalibur -
B —b Excalibur | Bellagio -
C c - Desert Excalibur
C —C - Excalibur Desert
D d Aladdin - Desert
D —d Desert - Aladdin
E e Caesars - Excalibur
E —e Excalibur - Caesars
F f - Bellagio Desert
F —f - Desert Bellagio
G g Bellagio | Caesars -
G —g Caesars | Bellagio -

MNMpotaociakdg Aoyiopdeg

Mabnpoctikd Twv Toloyiotdv
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Nbom (ouvéyela)

Topo propovpe vor Ypdupoupe Toug Teptopltopoic Tov e&acpaiilouvv 4t
kawvéval {evydpl kopuk®dv 8e Bo Ppebet oto 8o Eevodoyeio Tnv (dLal pépar.

a— —d Ol
a— g %ol
—a — e pideis
—a—g %ol
b— g ol
b—c Ol
-b— e 2ol

—-b — —f Ol

MNMpotaociakdg Aoyiopdeg

d— —a
g — —a
e—a

g —a
g — b
—-c — —b
—e— b
f—b

—|b—>g
c—f
Cc — 7€
—-c — —d
-c — —f
d — —f
e—g
f—g
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—|g—>b
-f — —c
e — C
d—c

f—c

f — —d
—g — —e
—|g—>—\f
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Noon (ovvéxela)
O ovveTtorywyég auTéG PTtopoUV val avartopaotafolv oTo TapakdTtw
Ypdpnua Té6Ewv:
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Nbon (ouvéxela)
AvoTuyd¢ uTtdpYouv odol kOkAoL. ol TtopdBeLyor VTP ouV oL
kUKAoL

ebra—>g—e—-b—>c—f—g—>-b—e

KoL
era—+>—g—>e—b—>—-g—-f >-c—>-b—e

Avutol oL kOkAoL pog Aéve OTL TOL € Kol —e TPETEL VoL £Xouv TNV (Slal Tiu,
dpat Bev UTLALPXEL TPOTIOG VAL TLPOYPOLLILOLTICOURE ONEG TLG TLOLPOLOTALOELG.
O SLopyavwtéc Tou YeoTPAN TepéTeL VoL ETOLVALSLALTIPOLY LOLTEUTOUV TLG
OURYWViEG TOUG e TouAdyLoTov éva attd toug €€l kwukoug A, B, C, E,
F, G (n dwaBeopdtnra Tou D Sev epypovileton otoug Tapandve
KOKAoug) yiar vou kartaptioBel évae 0opB6 mpdypoppor.
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