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Aoxnon 1 (Lvvora zar Avayovioroinoen). (o) SvpBoiiCovue ue P(A) 10 duvauooivoko evég ouvéhov
A. Na. yopaxtoioete xabepic, omd TS moeardto TQOTAoELS WS oY 1 Yevdij. Av [ia TOSTOoN Eivol
oS, Vo SLOTVTWOETE PLoL OVVTOUN OTTGOELEN, OLOPOQETIXA, €VOL AVTLTTAQAIELY AL,

AUP(A) = P(A)
ANP(A) = A
{A}UP(A) =P(A)
{A}NP(A) = A
A—P(A)=A

6. P(A) — {A} = P(A)

PAREE o

(B) "Eotw S 10 ovvolo Shwv tov memepaouévav vroouvoinv tov IN. Efvar to S apbuijowo; No
OULTLOAOYNOETE TV AmdVINOY 0OC.
(v) "Eotw F 10 09voho Shawv twv ovvapmjoemy arnd to IN oto {0, 1,2,3}. Eival 1o F agidujopo; No
OLTLOAOYNOETE TNV ATdvVINOY 00g.

Avon. (a) Ta (1), (2), (4), (5), »ow (6) elvon Pevdn (ue ™V €vvora GTL vEdEyovv ouvora A yia ta omolo
dev alnBevouv), ot povo 1o (3) aknbevel yia »dbe ovvoho A.

T o (1), to AUP(A) givou €va ovvolo pe otouyeio GAa ta otouyeiat Tov A o Gha Tow vTooUvolo
0V A, T0 0moio eV yével elvou dtagpopetind tov P(A). T to (2), dev oyvel st A C P(A). T (4), woyvel
6u {A} NP(A) = {A}, hadn to ovvoho A amotehel 10 (LOVOILXG) #OWVE otoLyelo TV cuvGhwy { A}
zow P(A). T to (6), to P(A) — {A} dev mepiéyer mg otoryeio 1o olivoro A, xou doa giva 1o 6Bvoho Tmv
yyjoiwy vtoouvShmv tov A. “Eva anhd avumagddetyna amotehel to povoovvoro {a}. Tvyrexouuévor

L. {a} U{0,{a}} = {a,0,{a}} # {0, {a}}.
2. {a} N {0,{a}} =0 # {a}.

4. {{a}} {0, {a}} = {{a}} # {a}

6. {0,{a}} — {{a}} = {0} # {0,{a}}

T o (5), umogel va ovpfaivel ®dmolo VTootvolo tou A va elvol Tovtdyova ®ol OToL (o Tov, OTATE
A —P(A) # A. "Evo omthé avumagdderyna arotelel 1o ovvoro {a, {a}}, yia 1o omoio P({a, {a}}) =

{0,{a}, {{a}},{a,{a}}}, nau
{a,{a}} = {0,{a}, {{a}},{a,{a}}} = {a} #{a,{a}}
T 1o (3), mpdypat wyver 6t {A} UP(A) = P(A), agov {A} C P(A).

(B) T'wa a0 k € IN, Bewpovpe To oUuvohlo Twv vtoouvolwv tov IN pe & otouyeia
S ={X CIN: |X|=k}

To Sy, givouw aOUoLUO Yo XABE CUYREXQUUEVY TL] TOV k. AUTO ATOdEMVUETOL TT.Y. GG amodelEape
o6t 1o IN x IN eivon apiBprioipo, dnhadi| amaolbpdvios Gha To. ovvola Tov Sy pe dBgoloua ototyelmv



2=0,1,2,...,1 araoBudvras GAa Ta. uvola Tov Sk ov amoteAoty vrootvora tov {0, 1, ..., n}, yuo
n==Fk—1kk+1,.... EE ogopov, S = Upcn Sk . Zuvemidg 1o S elvar aplOmiolo ooy pmoel vo
EXPEAOTEL WS Evon Wog aeLBuqoLo Arelens CVAOYNG 0LOLOUOLUWY GUVOA®V.

(v) To F dev eivan aoOuiorpo (diaiobnon: wdbe cvvdomon and to IN oto {0, 1} avtiotoyel og éva
vrootvolo tov IN). Autd uropet va amodewyBel .. ne daywviomoinon. "Eotw dtito F elval aoubunoio,
wow €0Tw fo, f1, f2, ... o owBaipeT amaiBunon Twv cvvagtnoewy Tov F. @swpovue Ty (“‘droryadvia”
ovvdomon) d : IN — {0,1,2,3} mov yio ®a0e k € IN, éxer g d(k) = 3 — fr(k). Ex rotaoxevig,
yio ®dbe puowd k, d(k) # fr(k). Zvvendg n d dwopépel amd »dbe ouvdemon fi (n dapod Tovg
EYXELTOL OV T} Tovg 0to onuelo k). Aoa n d dev meQuhapufdveTal oy ToQATAvVe amoQiBunon,
dromo. Emopévae to F dev elvor agBunoipo. O

Aoxnon 2 (Ilgotraoiaxi Aoytxn). (0) X Evo amOPOVOUEVO VNOT VTTAQYOUV UGVO dV0 ROWVWVIXES TAEELS:
oL gvyeveig, mov Aéve mAvIo TV dABELn, ®aL OL PEVTOEVYEVEIS, TOv AEVE mAvTa PEuata. AVo rATOMOL
Tov vnowov, o X xat o Y dnhdvouv: o X ot “o Y eivar evyevig”, naw o Y St “dev avijrw oty (0o
TdEN ne tov X . Elvol wdmwolog amd tovg X xot Y guyeviig, ®al ov VoL, ToLog;

(B) “Evog eEepevvnmig cvlhapfdvetal amd wo Quin xavifdlmv. 2t @uiy vItdoyouv dYo xotnyoQies
®xavipdiwy, avtol wov Aéve mdvta v aljbela xou avtol mwov Aéve mdvto Yépata. O eSepevvntig Oa
UEIVEL EAEVOEQOC NOVO AV JLATILOTMOEL € TOLA ROTNYOQRI0L OVXEL O PUAcOY0S. O eEgpeuviTic UmoQEl
VO XAVEL WOl UOVO €QMTNOT OTOV PUAQYO, TNV OO0 0VTAS Bal artavtioel Pe €va “va” 1 éva “oxL”. (i)
Na eEnynoete yati n egwdvthon “Eiloow ethxouviig;” dev eEumnpetel tov oxomd tov eEgpevvnty. (ii) Na
Boelte epdTnom pe TNy omoict 0 eEeQEVYNTIS SLOTMLOTHVEL OV O PUAALEYOS EIVOLL ELMROLVIS.

(Y) Mo ouyzexQLuévn o ®oToLkeltal Novo amd avlowmovs mov eite Aéve mdvta oalBeia eite Aéve
TAVTOL PEUATOL, RO OTTALVTOUV OE EQWTHOELS WOVO ue €va “vou” f €va “oxt”. "Evag tovplotag gpbdvel o
o dSoxAddwon tov dEOUov, 6rtov To €va TaRorAAOL 0dNYel otV TEWTEVOVOX, %ol TO dAAO Gyl. Agv
VITAQYEL TLVOXIOC TTOV VO VITOJEIXVUEL TTOLO TTOQAXAAIL VO AXONOVONOEL, OAAG VTTAQYEL EVaS RATOLXOG,
0 ®VQL0¢ Z, 0 omoiog otéxeton ot Oaxhddwon. Tola epdTnon mEEMEL VoL ®AVEL O TOVRIOTOS OTOV ®UQLO
7. Y10 VoL OTOQACIOEL TTOLO TTOLQOXAAOL TEETEL VO AROAOVONOEL;

Avon. (0) "Eotw p mpotacioxn petofinmy mov dnhdver 6w “o X elvow gvyevig” (wo doo Agel v
alMiBela), »ow ¢ mpotactoxt LeTaBAnT) mov dnhavel 6t “o Y elvan evyeviic” (wo doa Mgl TNV aliBela).
Me Bdon avt] Ty xwduxomoinon, o X dnhdvel ¢, xow o Y dnhovel g < —p. H nhwon tov X ainBevel
avv o X elvor gvyevig, doa meémel va alnbevel 6t p <> ¢q. Onoiwg, n diwon tov Y alnbevel avv o Y
glval gvyevic, doa meénel va ainbevet 6Tl g <> (g > —p). Telxrd moémer vo. alnOevEL O TEOTAOLOXGS
wnog ¢ = (p < q) A (g & (g & —p)). TTagarneotpe 6Tt 0 ¢ aANBeVEL VY AUPOTEQES OL TQOTUOLULES
neTafATéc p nou g eivow W. Aga »ovévag amd tovg X now Y dgv elval gvyevig.

EvoAlhaxtind, umwooovue vo, dLoxQivoulle TEQLITMOELS 0€ o)Eom Ue To av 0 X elval evyeviig 1 OxL. Av
0 X elval gvyevng, 1dte AéeL v alBela, dpa »ow o Y elvor evyeviic. Auto Spumg EQYETOL OE VTI(OON UE
v Mhwon tov Y, mov opellel va elvar ainbig (agpov o Y eivou gvyeviic). Av o X dev elvon gvyewiic,
ToTe Ael YEuota, doa oute o Y elvar gvyevijs. Apa m dMjhwon tov Y elvon Pevdrig, To omoto elval
ovufato pe v veoBeon STl xovévag amd tovg X xwow Y dev elval gvyevie.

(B) Zmv gpwvtnon “Eloot elMxoLvng;”, o pUACQY0S OmtovTd ITAVTO “vai” (av TOAYUOTL EIVOLL ELMKRQLVIG,
ylote A€eL v alBeia, av GxL, yiatt Aéel Pépata). AvtiBeta, av 1 EQETNON TOV EEEQEVVNTI] 0O KATL
bR 1Y

mov glval Tovtohoyird onB€g (m.y. “Elvow aMibeia 6t eloon o @ukapyos;”, “Eival aknbeia 6t pe €yete
OVAMGBEL;”, ®OX.), TOTE O PUAIQYOS QTTOVTd “VaL” avv givol ELMRQLVIS.



(v) "Eotw p mootaocioxy] petofAnty mov dnhaodvel 6Tt “o niplog Z. Aéel Tnv olfela” xol ¢ TQOTOoLOXY]
UETAPANTY TOV ONADVEL OTL ““TO AELOTEQS TOEAXAAIL 0dNYEL 0TV TEWTEVOVOQ” . B0 OYNUATICOVIE TQO-
TAOLARG TUTO © PUE TLS P RAL ¢, OOTE 1) OTAVINOT TOV ®vpiov Z otnv gowtnon “Eivatl o ¢ alntnig;” va
elvow “val” avv n ¢ eival alnonig.

Ewdwotepa, av n p eival A, o mpotaotonds TOmog ¢ mEEmeL var €XeL TV (Ol TLuN
aMjBelag pe myv g (dote N ardvinon Tov Z, mov Aéel aljBeLa, vo TouTiCeTon ne mv
oAnBotun ™S q), evd av n p elvan W, o ¢ mpémel va €xetl v (Ot T} odBelog pe
™MV —¢ (DOTE N ATAVTNON TOV Z, oL AEEL YEUOTO, VOL TAVTICETAL e TNV aknBoTipun
™S q). "Etol xotohjyovue otov mivaxa alfOeLas Tou TQOTAOLOROU TUTTOU ¢, ko OTL
P=Ep&rq. O
Aoxnon 3 (Karnyoenuoatizi Aoywxi}). ‘Eotww S, = {1,2,...,n}, o éotw P(Sy) 10 duvauocivoro tov
Sp. Tt #dBe puowd m, 0 < m < n, ovufolCovpe pe E,, 10 vwoovvoro tov P(S,) mov amotehelton
oo T VITOOUVOLAL TOV Sy, e TANOILS aLBus m. Oempovne TEwTORAbuLe YADooO pe dueléc waTnyo-
onuatiké ovuPoro @, mv omoia gounvevovue oto P(Sy) ue 10 Q(z,y) va ainbever avv z C y (dev
VITAQYEL OTN YADOOO RO GALO xaTyoonuotins oUpBoio, cuvoTolarnd ovupolo, 1 ovpforo otabeQds).
e autn TV eQuNVvela, va, JLUTVTDOETE:

€8 P s
g P g PR
seesle

Tmo ¢1(z) mov alnbevel avv = ¢ Fy.

Tomo p2(x) mov aknbever avv = € E,,_.

Tomo ¢3(z) mov adnBever avy 1o  €xeL TOVAdYLOTOV 2 yviiola vtoovvoha oto P(Sy,).

TUmo ¢4 (z) mov adnBever avy 1o z €xer (axpwc) 2 vwoovvoha oto P(Sy).

TUmo ¢5(z,y) mov aAnbever avy Ta z wat y omoTeAOVY et dapéoLon tov Sy,

Tomo ¢g(x,y, z) OV AknBeVEL VY TO OUVOAO T AOTELEL TNV EVIWON TOV CUVOAMY ¥ ROl 2.
IMpdtaon mov dnhadvel TV UmapEn wovadixod ouvélov Tov Eivol VITEQOUVOAD CAMV TWV GUVAAWV

oto P(Sy).
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Avon. (1) To Ey meoihapfdver uévo 1o #evé otvolo. Aga o 1 () meémer va aknbever avv z # ), dnh.
OVV TO T €X€L VTTOOUVOAO JLAPOQETIXG OO TOV ECUTO TOV. ZUVETMDS:

pi(z) = Jylz #y A Q(y, 7))
(2) MogaTneovue dtL ToL oToLYE(C TOV Ey 1 Y000TNEICOVTOL 0716 TO YEYOVAS OTL €X0UV €VOL KO ROVAILKO
YVHOLO0 vIeQovvolo, 10 Sy. Agat:
pa(a) = 3ylo # Y A Qla,y) AVZ(Q(w,2) = (0= 2V y = 2))]

() p3(z) =JyFly # 2z ANx FyAz# 2N Q(y,r) AQ(z,7)]

@) pa(2) = Jy3zly # 2 A Qy, 2) A Q(z,2) AVw(Q(w, ) = (w =y Vw = z))

(5) "Evag 100mog var expoAooviE OTL TAL T RO Y OToTehoVV dtapépLon tov Sy, eivor vo dnhwocovue ot
oUEAOTEQOL ElVOL JLAPOQETIHA OIS TO REVS OUVOLO %ol 6Tl ®ABe povoouvoro z € Ey, elvor vroouvolo
elte Tov z elte Tov y, AAAd Oyt wou Twv dvo. I'a va eEacpalicovie GTL To = %Al Y VAL SLOLPOQETIAA
076 T0 #EVG OUVOMO, WTOQOUUE VO, YONOLUOTOOOVUE TOV TUTO 1. Lo va exgodoovue v 0evteQn
ouvOfxn, daturtdvoune TE@TA Tmo 1P (2) mov alnbevel avy z € Ey :

P(z) = Jww # 2z A Q(w, z) AVv(Q(v,z) = (v=2Vv=uw)
Me Bdon To TOQOTAVEW ORETTLRS, EXOVUE:
ps5(z,y) = 01(x) Aei(y) AV2[Yh(2) = (Q(z,2) & —Q(2,y))]

(6) ws(z,y,2) = Qy,z) A Q(z,7) AVw(Q(y, w) A Q(z, w) = Q(z,w))
(7) 3z[VyQ(y, z) AV2(VyQ(y, 2) — = = 2)] O



