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MEPOZ NIMPQTON

KEDAAAION |

ZYNOAA

EMANAAHWEIL KAl XIYMNAHPQIEIX

1. H ENNOIA TOY EYNEIATIEEZ@AL

A) “Orav Abywpev «d 6 elvon fva ToAAamAdaiovr ToU 2» SiaruTrcovopey
plav &AnGT mpbraow Bid TOV &pidudv 6.

‘Otaw Aéywuev «1o Tpiywvor ABI elvan lodmAeupows Siarurrdovoper piow
mpéTaow Sk Td Tplywvov ABT.

B) "As Bewopriowopev Tds EEfis Suo mpoTdoels, Tas omolas, X&pw ouvrtouias,
8a dvoudowuey p kol q.

p : Evas dpiBuds Afye els 0 A 5.
q : 6 &pifuos elvon Bronpetds Sk 5.

Mveopilopey &mi, E&v f) wpoTaOIS P elven dAnrs, TOTE kai f) TpSTaoIs q
elvon &AnBs. AnA. tav Evas &piBuds Afyn els 0 # 5, TéTe & &piBuds almds elven
Bicipetds 81 5. Aéyopev els iy mepiTTeow aitiy &mi A TpdTaos p Exel s
Aoyikty owvTelav (ouverdyeTon) THY TPOTao (. SuMPOAIKEYS Ypépopev :
p = q xai SiaPdlopey : ) npéracic p ouverdyetar Ty q.

levikdys, Eav, Stav dineiy pia npétacg p, pia Hidn npotacis q dhndeiy
tniong, tote AEyopev bt 1) npbracig p ovvendyerar v npbracy q.

150U pepiké dwdun mapabelyuoTa

lov) "Edw &va Tpiycwov elven ioookehds, TéTe Exen Tés Tapd THY Phow
ywvias Tou ioas.

‘H mpéTaots p elvan : &va Tplywwvov el loookedés. ‘H mpéraos q elven :
T Tplywvov aUTO Exel Tés moapa THY Pdow ywvias Tou foas. *Exouer p = q.

20v) 'Edv a =3, Téte o = 9. ‘H wpéraois p elven: a = 3 xai § TpoTACIS
q ehvar: o= 9. ZupPolikésg yYpdopouey ¥ a =3 = o =9,

3ov) Edv &va oxfiua elven TeTpdrywvov, TOTe elvan dpBoycoviov. ‘H rpé-
Taos p : v oxfika elvar Tetpdywroy, Exer ds ouvémreiay Ty TPOTATIY q : TO
oxfiua elvon dpfoydoviov.

‘H tpyaoia ué mpotdoes Tiis opefis p = q Aéyetan mapayeykds ovi-
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ronopog. ‘H mpdTacis p AbyeTan Umobeorg kai 1) TPOTACIS ( AbyeTen oupné-
pacpa. ‘H owemaywyn p = 4 SraPdleTan TOTE !
tav p, tote g | GTAGS P suvenayetar q.

2. AOTTKH IZOAYNAMIA

Ao plaw QUUETTEY YTV «p = 0%, nu-rropoGueu v c'xquaTiGcoueu T
«q = p», N Smrola AéyeTon avriaTpogog g TpeoTns. Ew # oweray@yt p = q
elvon &Andns, TOTE N = P elvon BvBeyouevoy va clvan trrions dAndhs fi va un
elvat.

Mapaedeiypota

lov. p=>q: WX—Y= 8, téte x >, N stoia dAndever. *H dvrioTpo-
oS ouveTtaywy™ Eval & x>\, TOTEX —Y = 8, 1 omola yevikdds Btv GAn-
Beuer (S16m fyumopel, X v& elvea x —y =5 kKTA).

20v. p = q: Av b Tplywvoy elva iobmheupoy, ToTE elven {goydviov
(SAnBs).

q=p: Aviva Tplycwvoy elvat {ooydviov, TOTE elvan lodmAeupoy (SAnBNS)

Avo TpoTacELS P kai q hEyopev O elval igodvvapor petagld tov, dtav ai
cuvenayoyel p = q kai q = p £lvar koi ai 800 ainBeis.

Suppohilopey TOUTO YPAPOVTES : P <+ q, Swapalopey B¢ : p looBuvauel
ut q (Brapalopey triamg © p &, kal povov tav, q)-

|50y v Gwopn Top&BEyHa |

‘H evBeia ¢ elvan k&BeTog Trpos Ty eufelov e, ‘H edBeia & elvan kdbeTos
pds THY eoBeiov €. [pagouey : p<= 4 BioT logUel p = q xai q = p.

3. MOTOAEIKTAL

A) "As Bewpnigwpey TV YVQaTTV Bas &mo e P’ Takv lgdtTa (X 1 1) =
—x2 4 2x + 1, oémwou | petePAnTn X Acupavel Tiuas &mo TO cuvohrov Q, TGV
pryT&V TROCY UTIKEY &p1Buddy. Mveopilopey 6T ) tgdtns adTh dAndever Sia ke
Ty x €Q. AUTO 15 ouuBohilopEy YPAPOVTES :

VYx(xeQ): (x+ D2=x*+2x+ 1, Biapalopey B @ Bia xade X, STrou X
dvriker els TO gUvoAoy TGV pNTAV, &angever 6T (x + 1)P = e

Té ouppohov V, T& omoiov Biapaletan «Bia k&den, i «B1' Oha Ta» AbyeTan
kaBohikdg T| YEVIKOS TOGOBEIKTING.

Elg TrepITTTWOELS AorTrdy, GTrws f QUTEPW, AUTTOPOULEY V& XPNGIUOTIOIOUHEY
o oupPorov V. TLx.

VaVvp(eeQ (BeQ iatp=p+a _

B) "Ag Bewpnowuey Thpa Thy leomTa : 3x = 15, grou x €Q.

MaparnpoUuey 6T ot Btv GAnBeVel Bix xkdle Ty TAS peTaPAnTis X,
thy omoiay Aaupavoue &md 16 ouvorov Q. Ty, &1 x =3 1| dvewTépw {ooTns
yiveTal yeudng 1ooTNS (9 = 15). “Ymapxe Bucos Tpn THS MeTaPANTHS GO T0
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Q, &ix T omoiav 1) 3x = 15 dAnbeler. Els Tds meprrTddoels, Stres T, ypd-
POUEY ¢
dx{xe@):3x=15
kal BiaPdlopey : Uapxel Eva TouAdyioTov X, OTTou X cvrikel els TO oUvodov Q,
B1& 16 Smoiov &AnBelar 611 3x = 15.
‘Ouolws HUTTOPOUUEY V& YPAYWHEY !
Ix(xeQ):x+5>8
To oUuPorov 3, To omoiov SiaPddeton «Umapyel Ever TouAdyioTovs, Aé-
yeTal Orupilokds mocodsiktng.

AZKHZIEIZ

1) "Edv évag drépatos dpiBuds Afyn els 0§ 5, Tote elvan Brperds Sik 5. N& Sia-
TUTTWOETE TNV QuTioTpogov guveTraywyhy kal va tletdonTte &v &Anbeun.

2) 'Eqv 8Uo ywvial elvan dpbai, TéTe elvan Toa. Na& Siatutrcdoere THv dvrioTpogov
ouvETTaywyny Kol va tletdoeTe v &AnBeln.

3) ’Ecv 8Uo elBUypappa TufpaTa elven Toa, Téte Exouv To alTd pijkes. N& Biatumd-
geTe TNV QuTioTpogov ouveTmaywynv Kol va éerdoere &v &Anbeln. TTds Aumopolpey va Sia-
TuTrhowuey paly Thy Sofeicav TpodTaow kal THY dvtioTpogdy Tns ;

4) Na SiatumdoeTe piav wpoTacw igoduvapov pos Thv : & 5 elvan peyaduTepos Tou 3.

5) Na Sratutrdoete piav wpdTacy ioodivapoy Tpos Thv @ 1 elfeia e elvan TapdAAnAos
wpos ThHy eUbeiaw €.

6) N& TomofetrioeTe ToV KaTdAAnAov TooodelkTny els Td k&TwWo :

a) (@+P)t+ty=a+ (B+y) émwov a,B,YeQ.

B) 2x > 15, &wov x € Q.

y) x*+1>0, étav x€ Q.

) x4+ 1# x4+ dnrovuxeN (N={1,23,... ).

£) a* =P a, émou a,pe Q.

4. LYNOAON KAI ETOIXEIA LYNOAOY.

‘Omoos EpdBapey els THY o kad B’ TéEw xpnolpoTroioUpey THY Atk «obv-
okovn, &taw BéAwper v’ dvagepBiduer els TpdypaTa dpioptva kal Siakexpiuéva,
T& éroia Bewpolpey SAa duov, BnAadt, mews HuTopoUMEy VA EiTeopey, o plaw
oAéTnTa. “Exouev Trapadelyparos xapw :

To cuvorov Tév QuvnévTwy Tou dAgaPriTou uas.

To ouvorov Tév paBnTdv Ths I Téecs Mupvaciou Tou ZyoAelou uas.

To olvodov Té&v puaikdv apiBudv.

To ouvolov Tév drepaiwv Tiis "AAyéPpas.

To ouvodov TGy Noupddv Tiis ‘EAA&Sos.

To ouvohov T&V Avdv Tis ‘EAAGS0s k.0.k.

Ta mpdyuara, T& dmola owarapTilow Eva alvorov, Aéyovran etoryela
avTou ToU ouvoAou. "Ovopdlopey ouviifws Eva oUvohow pé Eva kepaaiov ypauua
Tou chgaPfiTou uas. 'Eav ovopdowper Z TO olvohov Tév dkepaicov Tis TAAYE-
Ppas, ToTe & oupPoliopds — 3 € Z onuaivel 611 TO oToixeiov — 3 dwrikel elg TO
olvorov Z. "Eqv Eva oToiyeiov a Biv dvriker els Evar olvodov X, ypdoopey a ¢ X.

2
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5, LYMBOAIEZMOL LYNOAOY.

A) *EndBapev els Y o kol B TéEw &1 Eva guvorov cupPoAileTal :

lov. Mi &varypogty TV ooyl Tou EvTds &yxioTpou. TLy.
N={1234,... 1, Q= {aenL0V,0 Y L= Lot 100230 ..

2ov. M¢ Teprypa@hy YOpOKTTPIOTIKTS {516TnTos T@Y aToiyelwy TOU an
PonBelq peTaPANTHS kal &ykloTpov.

To otworov, T.X. Q, TV puynéTwy ToU &agaPnTou pas, oupporileTan
ol o fs : Q= { x[x peoviiev ToU &AaPrTOU Mas } (Q elven TO oUvOAoV TGV
x, &mou x elvon guviiey ToU SAQAPATOY HOS).

Ak & oUvohov Z, HHTOPOUHEY V& YpAYWHEY
Z = {x|x dxéponos TiiS *ANyéPpas

B) Taparnpouper &T1, &v s elvon Bva oUvohov kal X &va &uTikelpevoy, TOTE
f 84 loyim x€Z # ba loyin x ¢Z.

6. ZEYTOL, MONOMEAEEL LYNOAON, TO KENON LYNOAON.

A) "Eva guvohov ué BUO pdvov OTOIXETX SvopdleTan Sypekis sovohov i Lebyos.

Mapadevypa : TO oUVOAOY TEY XPWHETWV THS onuadas pas elvan dva Bi-
uedds gUVOAOV.

B) Elocryouev gle T Bewplow T&V suvdhwy Kol oUvoha, T& dmoia Eyouv
tva pdvov oTOLYEIOV kal T& dvopdlouev povopehf guvoAQ.

TMapadeiypora : lov. To ouvohov Tév dxepadev THg ‘AhyéPpas, of dmotol
Stv elvon otre Betikol oUTE &pvnixof, elvat o {0 }.

20v. To cUvoAOY TEW GUVNEVTGLV s Aétews @ g elvan 10 povopehs oUv-
ohov {w }.

M Maly ut T& SAAa oUvoRd BecwpoUpey kal fva «oUVoAoV Xwpls TTOIXETOY,
1 drroiov dvoudlopey : 10 xevoy govorov. To ounPohilouey ue f{}

Iapadeiypata : lov. T ouvohov T@v podnTdy Tiis Tékedxs posg, ol dmoiol

ouv dvdaTnua 3u., elvar TO Kevdv OUVOAOV.
20ov. T ovorov {x eN[x=x+ 513, elvan 10 .

7. IEA LYNOAA.

A) Avo ouvora A kai B Aeyovtan Toa, Edv kdde oroiyeiov Tou A elvan kai
groryEeiov <ol B xal &vrioTpdews ké&be ororyeiov Tou B elvan kai aroryeiov ToU A.
Sunpohikds Ypogomey : A= B.

Mapadeiypare : lov. {&4,BY}= B,y «}

20v. { 1,2,3,4,5,6,789 } = { x|x povoyfipiog puoikds &p1Buds }

3ov. {2,3,6,10} = (224123 11-1 }

B) T& ouvoha A={123} kal B={ 1,25} &tv el Too. ZFuppohilo-
uev : A # B xal Srapdlopey : TS oUvoAV A elvon Biégopov ToU B.

8
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M ‘H &woia Tiis iooTnTos OUVOAWY ExXEl TAS kR 1816TnTas ¢

a) A=A (dvakhaoTtikn 1816Tns), SnA. ké&de ouvorov elven foov pt ToOV
tauTdy TOU.

B) A=B = B=A (cuuuetpikn iBiomns).

y) (A=B xal B=T) = A=T (peraPoTiki) 1816ms).

Ald td kevov obvorov Exopev: & = .

8. YIIOLYNOAON LYNOAOY.

A) “Eva cuvohov A AéyeTan moshvokov tvds ouvorou B, 2dv, xal pdvov
t, KB oToixeiov ToU guvbrou A elven kai oTorXEioV TOU oUVOAOY B. Zuupo-
Aifopev : A € B (10 A elven Umrogivohov Tou B 1o A Eyxheletan el o B). To
alvorov B AtyeTan oUvohov dvagopls fi Dnepaivolov Tou A.

Mapadeiypata: lov. To otvohov N, TGV dpTicow QUOIKGY &pifpdv, elvat
UmooUvohov Tou auvdrou N, TGV QUOIKGY &piBuddv.

20v. To oUvohov TEV pokpdY wvnévTwy ToU dAgapriTou pas elval UTro-
oUvohoy ToU auvdiou TEV pwinévTwv alTou.

3o0v. To olvohov A = {1,2,3 } elvan UtrooUvorov ToU ouvdhou A, Bi1oTi
xéde oToixeiov ToU ouvdAou A elvon aToiyeiov ToU A. An. cupecvws TPOS TOV
Sobévra dpiopd, kéBe oUvolov elvan UmrooUvolov ToU EauTOU TOU.

B) "Eva cuvohov A Afyetan yvijorov bnoghvorov tvds ouvdrou B, &w A = B
xai Umrdpyn Eva TouhdyioTov oToixeiov Tou B, To omoiov &tv elvan oToiyeiov
ToU A. ZupPoAikds, ypagouey A C B kai Biapdlopey : 10 A elven yvfigiov Utro-
oUvohov Tou B.

Supgvess Trpds TOV OUHPOAIoHOY aUTOV elven :

NeC N, {apy}C {aByd)}, {anu}C {oe 00,0 } KTA

M Elvan gavepdv 611 foybow ai fis i516TnTes Sid THY Ewolaw «Urrogu-
voAOW»

a) A = A (dvaxhaoTikn), Snhabh kébe olUvolov elvan UmmooUvodov ToU
tauTou TOU.

B) (A<Bkai Becl) =AcT (uetaparixi). ‘H loyus Tiis Sevtépas
15161 TS paiveTan dpéows, tav Kauwpey BiaypdupaTa Tou Venn 8id & ouvola
A,B,I" & dndBapey eis Ty o xad B’ T&Ew. To kevov ouvoAov & elvan UtrooU-
vohov kdde ouvdhou A, Biom Btv UTrdpyer dvrikeluevoy x, TO Smolov va &viikn
els T @ kal va ph dwrkn el TO A. TO kevow olvohov Eyer Umoouvohov povov
yov tauTdv TOU @ @ = @,

A) Elver gavepdy, &md Tols Sobévras dveoTépw dpiopous, &1 (A = B kal
B cA)<>A=B.

E) Elven elxohov vax Ewvorjowpev 611 1) Ewola «yvrioiov UtrooUvohovy Exel
uévov Ty peTaPotikiy iBidmra. (N& EmenBeloete Thy TpoTaoW PE Eval Tra-
paberyHa).
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9, AYNAMOLYNOAON LYNOAOY.

To ovwoloy Tév UTToouvdAwy Evos cuvdhou E AéyeTal Suvaposivorov ToU
guvdhou T kal mapioTdvetan pé P (Z).

To kevov olvolov Exer Eva pévov UTooUvoov, ToV gauTtédy Tou. Anhabr
gyer 1 =2° JmoouvoAa.

Té povopehis ouvohov { a } Exel bo Urogvoha TO & Kai TOV tquTdv ToOU,
Snhabn Exer 2 = 2! Umoouvola.

To Bipehis oUvohov { a, P} Exer Umoolvora T& &, {a, B}, {«} {B}
BnAad Exel 4 = 2% Umoolvoha.

To Tpiuehis atvorov { @, B, ¥ } Exer Umroouvora o @ {oapbyh{aph
(o, vy} By} {a} (B} {y} Snhabh &e 8=2° bmoslivoha.

“Eva oUvohov i 4 oToiyela Exel 24 = 16 moovoAx Kol Yyevikéds Eva ou-
vohov pé v oTolyela £xel 2¥ Uroguvoha.

Mapaderypa: To Suvapoouvorov ToU oworou A= {a, B, y} elvar 7o

PAY={@ {a} {B}, {v} {wp) {auyh By} {apyit

10. TYMITAHPOQMA EYNOAOY.

A) "Av U elven v oUvolov dvagopds kat A elvan UmooUvoAdy Tou, TETE

& ouvohov T oToiyelwy Tou U, T& émoia Bev &vficouy el TO A, AbyeTan aup-

rAfjpope ToU A Qg Tpds TO U. Touto mapiordvetar pe A° fi CA. ‘O opiopds
jo 8

otrrds oupPohikéys ypégetan @ CA = {x/x eUxal x €A }.
u

Mapadeiypare : lov. "Eorw U=1{123456} xad A={1,35} Tote
elvan Ac = {2,4,6 }.

20v. *Ectw ouvolov Gvagopds TO GUVOAOY N, T&v puoikiy &pifudv. ToTe
oupTATipwua ToU guvdhou T&Y dpTicy QUOIKGY &piBuddy elvar 1O oUvolov TV
TEPITTGY QUOIKGY GpiBudvy.

3ov. "Av Bewpricwuey &5 oUvolov dvagopds TO oUvoAov TGV YpappaTwY
Tou dAgaPfiTou uos, TOTE Td oupTAfjpwia ToU cuvdlou TGV guvnévtav elval
& gUvohov TGV auupmvwy ToU dAgapfiTou uas.

B) Mpagikéds Td oupmAnpwha Zc, ToU ouvddou Z,
TAPIOTAVETA! &md TO Siaypapuiopévoy  pépos TOU Tra-
parTAeUpws OXNHATOS, &mou U elvan 1O olvohov dva-
popds.

M Elven gavepdy &mrd Tov Bobévta dpropdy A N A= @ xadl Ay Ac=U.
*Errlong twooupev EUkSAwS ST1 (EJ @ = U kai %U =g,

11, IEOAYNAMA (CH IZOZOENH LYNOAA).

A) Avo oUvola A xal B, Sléq)opa &1 1o g' Aéyoug\) &1 elvan ‘0'05{)\'“'.“]

10
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7 ioocbevij, &v elven Buvardy v& dymioToiyiowper & A pE TO B olTws, daTe Elg
auThy Thy dvmigToryfow k&Be oToiyeiov Tou A v& Eyn Eva kad pévov duTigTorKov
oroiyeiov &mod To B kad ké&be oToiyeiov Tou B vé elvan dvtioToryov £vos kal povov
oroiyeiou &md T A. "Otav, Snhadi, Umdpyn apopovosipavrog duTioToryia
eTaty TéY owoiwy A kai B. Mpdgopey ouppolixdds A ~ B kai Siapalopev :
To oUvohov A elvan fooobevés pé 1o B.

Maepadeiypara: lov. Ta ouwvora A= {g, P, v} kai B={a,1,u} el
icoofev], B16m Suvdpeba va dvrioTolyicwpey TO A pé 16 B, m.X. &rreos paiveTan
KOTWTEPW !

{a B Y} {a,p )
Voot il R K.T.A.
fio, 1, W} {1, &0}

2ov. T avvohov Tév dvopdmwy TéY fuepddv Ths EPSoudados kai TO oUvoAoy
TGV @ovnérTwy ToU &hpaprTou pos elvan fooobevd, 51471 OpileTan GuiHovooT|-
pavtos dvmioToixla (GvmioToiyia v oS Eva) petabu TGV oTolyeiwy TRV OU-
VOAWY TOUTWV.

B) Ak & kewov ouvorov Sexoueba o & ~ .

M Elvan gavepdy 8t foyvouy ai EEfis 1BiomTes :

a) A ~ A (dvoxhaoTikhy), Snhabi kdde cUvohov elven icoobevis pé TOV
tauTdy TOV.

p)A~B=B~A (ouupeTpIkn).

y) (A ~B xali B ~T) = A ~ T (ueroPerikr).

A) “Omres Eudbopey es THy o xad B' Tdkw, &rav Buo ouvoha elvan iooobe-
vii, Abyopev &mi Exow Tov 1Biov mhnbikov apBpov. *Epddopev Errions pé olov
TpéTrov eUplokopey TOV TANBIKOY dpiBudy &vos TETEPATHEVOU CUVOAOV.

E) “YmevBupilouev OT1 Eva oUvohov A AéyeTan nenepaopévoy pé TANBIKOY
dp1Budy v, dv elvan fooodeves pé O pyikov dmékoppua ToU N, Trou Teheicovel
gls TO Ww.

"Eva oUvohov AéyeTan @meiposivolov, Stow Sev elvatt icooBevis Tpods ka-
véva &mokoppa Tou N,

"Omws yvewpltlopey &md Thy o kol B’ Tékw fva ouvohov elvan &rElpooU-
vohov, #w kal pdvov ¢y, elvan loooBeves Tpds yviioiov UTTOgUVOASY TOV.

Hapadetypata : lov, Td oUvolov TGOV TETporyvwy TGV Quoikiy Gpifucoy
elven foooBevis ué T ouvorov T@V QuUaIKaY &piBuddy. Tolro Aumopei vi Beix8i
pt Ty s dvmororyiav :

P12, ' 3 "Hills et
b '
{18, 28, 3, 4% . .,v%...}

20v. Td ovorov { 1,4,9,16,... }, BnhaBh T& olvohov Té&v TETPLLY VLV
Tév Quokdv &piBudy, elven &mreipoaivolov. TMpdyuaT, T& oUvohov ToUTo Elvan
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loooBevis pé To yviioiov Umoolvorov Tou { 1, 16, 81, 986, sV e Jir 1o
pafveTon &md THY KaTwTépw dvTigToryiaw
bl B T P )
Vb v v
£Y, 016, 81 9565 b v sl
Jov. Td oUvorov T@V YPapUETwY ToU GAaPriTou Las elvan TeTTEpaTpEVOY
kai Eyel TANGiIkoY apibudy 24, 51671 elval loooBeves ut TO &mokopua Tou N, Trou
Teheiovel els TO 24.

AIKHIEIZ

7) Moiot &md Tols KATWTEP® cupPohopols elva dpfol kal Toiol Etogaduévor ;
@) 5eN, s)_i-eN, y) 5€Q 8) %en

8) N& dvaypdyete T& oTolxela ToU guvohou :
{x/x dxeavds Tis YAs }
9) N& oupPoMoete pi &hhov Tpdmov TO guvoroy T, SAwv TAV Tprydvwy ,ToU Exouv
SUo ywvias Twy dpbas.
10) N& oupPoliceTe ué xpfigw peTaPAnTis X kai XapakTnploTikiis iBi16TnTOs TAOV
oroiyelwy Tou TO oUvodov :
A= {2, 5 5, T M, 13, 17,191}
11) Né& oupPohicere EvekTIKG Qory paPOVTES pEPIKA OTOIXElA Tou, Td oUvorov Z ,
TGV dpynTiKGY drepaiwv.
12) N& oupPoricere ué dvaypaphy TOV oToixelwy Tou TS glUvohov :
B = {x/x quaikds Biyrigios Biaipetds &ia 5}
13) ‘Opolws T& guvolov :
A = {x[x dxépaios kad —1 <X < 4}
14) N& oupPohiceTte pt TEpLY PAPNV YapakTnpiaTikis 1510TnTos TGV oToyEwy Twy
T& oUvoAa :
r={17, 34, 51, 68, 85, 102, 119}
kol A = { 17, 34, 51, 68, 85, 102, 119508
15) Na oynuatioere T& UmooUvora ToU { @, X, ¢, @ }, Ta dmoia elvan Sipehd.
16) N& ouppohioeTe ut dvaypaghv T®OV oTolxelwy Tou TO guvolov :
E = { w|y moMAamAdaiov ToU 6, kad 10 < @ < 51 |
17) N& oxnuarioeTe 16 BuvapooUvorov Tou owvdhou A = {a, B, Yy, 5 |
18) N& oupPorioeTe HE &Mov TpéTov T gUvolov A, TdV TpdTwy &piBudy, ToU
elvar Bronpeol & 6.
19) N& tkerdoete av elvan Toa f| &x1 T& ouvola :
@ {3,4567..-1} kal {x|x BeTikds dxépatos > 2 .
p) (4321 0,-1,-2,-3,—4,-5,... } xal {x|x dxéparos Tiis &AyéPpas < 4}
20) Na& Avay paiyETE tBEIKTIKGS TO gUvoAov Tdv pf dpvnTikdy dxepaiwv.
21) N& TEpLY pAYETE AEKTIKGY TO ouvolov :
b osiisy —10, -8, -6, —4,-2,0,2,4,6,8,10,... }
22) Né& tetéoete &v elvar | &1 dmeipooUvora Td :

R TN e
il boet ot o T }
vl g o e el
‘”{"T'—g 2 AL }
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23) N& elpete Tolos &md TOUS KATWTERW cupPohiopols elvan &pbds kal Toios topah-

Hévos

D Bel{@L P S={0)y) 0e( }8&x={(x).

24) Téoa oroixela éxer Td ouvorov A= {1, { 1}}; Elven 7 &x1 &pfol ol ouppo-
Mopol 1eA, {1 }eA;

25) N& drmropavéiite &v T4 eUBUypappa TUfHaTa T& OTola Spilovran bl ids gUbelas
elvan § 6y1 UmooUvora aUTiis Tis elbelas.

26) 'Edv Bewprjowpev fva émimedov (E) g oUvohov onpeiwv, Ti elvon TédTe pla elBela
¢ Tou Emmébou s mpds 1o (E) ; Mpayate Thy dmdvrnoiv oag aupPohikds. "Edv fecoprigw-
pev 1o (E) ds aUvorov elbeidv, i elven ToTE 1) elbela € ;

27) Né& xé&uete fva Sidypanua Tou Venn 8i& 1a gUvola :

A=112515101215}, B={12349% I'={ 1,25,9,10:13 )" 'E={4,12}

28) Tlofov elvar 16 oupmAfipwpa ToU ouveAoy O, Tov padnTpidy tvds uetou lu-
waolou, ds Tpds TO ouvohor M SAwv Tév padnTdv ToU Muyvaoiov ;

29) *Edv Bewpnowpev iva twimebov (E) & oUvorov onpeiwv kal Exwuer yoapain els
o Emimebov Bva Tplywvov, Tolov elvar To oupTAfipwia Tou guvéhou TV onuelwv ToU Tpi-
yévou (ut TO EowTepikdy Tou) s TPoOS To Ewimedov ;

30) N& kapete v Sidypapua Tou Venn 51 T& guvoAa

A={12347) B={12568} xal F={ 3,4,5,6,9 }.

31) Tpla ouvora A, B, I Biv éxow Kowodv aToixeiov, dva BUo Suws Exouv Kowa oTol-
yelo. N& képete dva Bidypappa Tou Venn, T &rrolov v& TaploTévn aUThY THY TMEplTTWOW.

12. TOMH EYNOAQN.

A) Topn ouvdrou A pé auvorov B (¥) Aéyetai 16 oUvoAov, ToU dtrolou kabe
aToiyeiov Exel THY B1dTNTA V& durikn xal els TO A kal els 10 B.

SUppoiov Ths Topfis elven TO N, TO dmolov BiaPdleTan Top. ‘O opiouds
alrrds oUPBOAIKGS  YP&PETAL

ANB={x/xeA kal xEB }

‘0 dpiopsds auTds TepthauPdver kal ThHy TrepiTTwot, kKard THy dmolav TO
fva ik TEV ouvdhev elval TO &, OlTw, Ty, AN F= .

Mapadeiypata: lov. "Av A={a, B, v, e} xad B={a & 0 8}
Téte ANB={qa £}

20v. 'Edv A = { x/x dxépaios petally —2 xai 5 } ka
B={l, 2, 4, 8 16 32, 64 ) e AnB={, 2, 4}

B) ‘H wpakis Tjs Toufis £xel Tas EEfs iBidTnTOs -

o) AnB=BnA (SvripeTaBeTikr).

B) ANB)NIF=An@BND) (TrpoceTaipioTikn), of Omoicn EmaAn-
BeviovTan eUKOAGS.

M *EndBapev els Thy o kai P’ T&Ew &TI Topun TGV ouvdAwy A, B, T, Ty
Smrolay oupPoiifopey pé: AN BN I elvar 10 olvorov (A N B) NI, “Ouolax
AANBAT NA elvar 10 obvorov (A N B (M) M A Kok "EmaknBeleron sukd-
Aws 6T AnBNnIr=AnTnB=kTA

(*) Oecapoduey va oivorov U Baouxdy, uh xevdv xal Terelwg dpopévoy, Tol bmolou T&

AB elvar bmoatvora. “H wpaf topd wal 7 watetéon mpEi Evees, dpllovrae elg b Suvapo-
auvoroy @ (U).
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A) Elvan gavepdy &11, &tow A = B, ToTe AN B = A. Eidicotepov elvea
AN A=A, 5id k&Be auvorov A.

E) ’Edw BUo ouvoha Bev Exowv xowd oTolyeia, ToTE A TouN Twv elval TO
wevdy ouvorov. T& olvoha abrd Aéyovrtan ToTe Eéva petald Tov.

TMopodeiyuara : lov. "Av A= { 1,2} xai B={34} 1t AnB=¢.

2ov) Eis 10 xaTwTipw oxijua T& eUfUypappa THNRATA AB kal TA Tfs
e0feias & elvan ompeiooivoda Eiva petaky Teov: ABNTA= .

E

A B8 r &
¥ 12=1

Karwrépe PAémeTe TO Sikypappa THs Topfis BUo ouvohwv elg Brapopous
TEPITITULTELS :

A B . A B
B
&)
£xouv Kowva oroixela elvat B C A gival Eiva
Fy. 12-2

13. ENQEIIZ LYNOAQN.

A) "Evwaois ouvddou A pé oUvolov B Aéyeton TO oUvohov, Trou &rroTeAouv
Bha T& oToiyeia TGV BUo ouvdAwy, Smou PéPona ke kowodv oToiyeiov Twv
AcuPdueTon plav pévov gopdv. SupPolIkéds & dpIoHOs aUTOS YpageTal

AuB={x|xeAeie xEB}

Snu. To «eiten onpaiver 6T &va Tuydv oToIXEloV X Tiis Evdoews durikel fi uovoy els TO

A f) pévov els 16 B § dvfixer kal gl T& Buo oUvora A kai B.
Mapadeiypata : lov. "Av A= {1,2,3,5} xal B={1,2,8,4}, vbte
AuB={12345}
2ov. "Av A={1,2 3} xal B=1{4, 5, 6}, 161
AwB=412.3,4.25,6}

Jov. "Av = { x/x dxéponos Tiis "ApiBunTikfis Afywy els 0} kal A=
{ x|x dxéponos Tiis *ApibunTikiis Aycov els 5}, Tote Ty A= {x|x dxépaiog
Tfis *Ap1BunTIKTis ATy v gic 0 5 } = { x|x dxépanos Tiis "ApiBu. Biocupetos 81 5}.

B) ‘H mpdkis Tiis Evedoews &Uo ouvdhwy Eyel Tas 1B16TNTOS ¢
o) AuB=Bu A (drperaeixii), B) (Au B)u r=Au Bul) (mpooe-
TaipioTikn), ol omoim trranfeliovtan eUkOAWS.

I) *EndBopev els THY o xai B’ Tékw ém1 Bvwots TGy ouvdrawy A,B,T; Ty
&molaw  oupPorilopey wt AuBUT, elvan T olvorov (A wu B) u I "Opoles
Spilousy AUBUT U D= (AuBUT) U A Kok EUkéAws trainBeletcn &Ti
AuBul=Aurlu B=BuAuTl k1A

14
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D) *loyver Au @ = A, Bix kabe olvodov A. AV crtd TO @ Aéyetan ob-
détepov otovgeiov Six ThY mp&tv Tiis EviaoEecos CUVOAWV.

E) Elvan pavepov &md Tov dpioudy T fvioews éridw A = B, éte AU B=
= B. ’Emions elvan AU A=A,

ST) Téhos ioxuel 1) ouvemraywyn (Au B =) = (A= xal B=).

14. AIA®OPA AYO LYNOAQN.

A) Aiagpopd auvdrou B &rd ouvohov A AbyeTan T cUvohov, Trou &rroTeAoUy
& oroigeia ToU A, T& omoia Sév dwrjkouv el 16 B. ZupPohileran ut A — B.

Mopadeiypota: lov. "Av A={l, 2, 3, 4.5 Ligait B=fl, Sl ore
A=B=1{2, 4,5}

2ov. "Av A={qB, Y, 8} xd B={a, 5}, TOTE A-B={p, v}
SUUPOAIKG; & GVeTéPE OPITUOS YPAPETAL : A—B={x/x €A kai x ¢B).

B) Elvau gowepov 671, &v T& oUvoAd A xai B elvan Etvar petatl Toov, TOTE
fi Siapopd A — B elvan 10 ouvohov A. *Evrions elven A —F = A.

M Eis 10 mapamielpos oxfipa 1O Sia- A B
YPOUHIOUEVOV UEPOS ToUu A TraploTavEl ThHY
Biagopiw A — B. Tlpogawdds elvat : A — B=
=A—(AnB)

15. AIAMEPIEMOZX ELYNOAOY.

“Egres I TUXOV W) kevdy cUvohov. Xwpilopey 10 2 gl UrooUvora Biapopa
ToU (7, Eéve petaly Twv dva Bvo, EoTw T& A, B, T ToiaUte, dotre AuBU T =
— S Tote 16 ouvohov A = {A, B, T } Aéyetan Evas Sapepropdg ToU Z €is TPETS
KAOQOELS.

Mapadeiypara : lov. "EoTtw TO cuvorov $=1{1,2 3,45} To auvo-
rov A={{1,2}, {34} {5} } elven &vag Blapepiopods Tou 2 el Tpeis KAQOELS.
“Evas &AAos Siapepiopds ToU Z elg SUo KhGoeis elvan 0 A = { {1,3,5}, {2,4} }.

20v. ’Edv Becopriowpey TO ouvolor N, TGV uUaIkGY &p1fuddy, kal & Umo-
ouvoha alTou Ng = { x/x puoikds &pTios } ked Np = { X/x guaikds TepITTSS |},
TéTe T& oUvorov | Ng, Ny | elvan Evag Biopepiopos ToU N els Buo kAdoels. AoTy,
a) No #J, N # 3, P) Ne NNy = xal VO N Ne =G

AZKHZIEIZ

32) 'Eav A = {x[x guoikds Bipetos Bia 2 } kal
B = {x|x quoikds BiaipeTos Bk 3}, v& elpete Td ouvorov A N B.
33) ’Edv e eivan pla etBeio kol K Evas xUkhos els Eva trrimreboy TéTe T onpalver 6
cupBoriopss € N K= ;
34) 'Eqv € kai € elvan 5Uo e0BeTen tvds EmiméSov, Tl onuaiver & ouppoMapdse N £=@;
35) 'E&w A= {1,2,34579}, B={ 2,4,6,8}
kal F={1,3,5 6} v& elpete T& :

15
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a)AnB p) AnT y) AnBnT

8) AuB &) A-T v) Ao B E

36) Mé T& olvora A= {123}, B={345)kal F={135} v& traAnBevoeTe
11 loylouv :

QAuBNND=AUuB Nn(Au ., By An(BuN=AnBuU(AND.
Al @) kal B) loyvouv yevikds. Né& SiarumrdoeTe pé Aéteis autas Tas duo iBidTnTas.

37) AiBetan 16 oUvorov A = { 1,2,3,4,5,6,7,8 }. "Av A, elvan 70 gUvolov TGOV TEPIT-
Tév &pBudv ToU A kal A, 16 guvolov TGV aToieiwy Tou A, Ta oToia elvar pikpoTEPQ TOU 6)
v& xaBoploete Wi Qvaypaghy TdY oTOIYEWY TWY T& gUvoAa :

) ANA BYAUA YY) A-A 8) An A € A—A D EA‘ m (\:A;

38) 'Eqv A < B «xal tmions B A, Ti elvaa § AnB;

39) "Eva oUvohov A Exer 10 oToryeia. "Eva &\Ao ouvohov B Exel 7 oToixeia xai f)
Topf) Twv A N B Exer 4 oToixeia. MMéoga oToryeia ToU A Btv elvan kal aToryeia Tou B ; (‘A 6,

40) N& xapere fva Biapepiopov ToU guvdhou

A={a,B v, 8¢clnbux}

a) els BUo Kh&oeis P) els Téooapas KALOELS.

41) 'Eav A = {x|x dxépaiog kel —1 <X < 5} xai

B={0,2-23510} v& elpere T8 oUvohov AN B

42) ’Edw A = { x|x pnyTds dpiBuds kal x < 3 }xai B= {x|x pnTos &p1buds kai x >-3 1
v& edpete TO ouvohov A N B.

16
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KEDAAAION Il

KAPTEIIANON TINOMENON
AYO TNEIEPAEXMENQN ZYNOAQN.
AIMEAEIZX EXEZEIE. TYNAPTHZEIZ - AIIEIKONIZEIZ.

16. AIATETATMENON ZEYI'OE EXETIKOQON APIOMON

A) Eis v B’ TéEw épddapey Bix T& SiarreTaryptva [elyn oxeTikGdy &pi1Bpcdv,
&nA. Bid mopaoTdoes s kal @ (—2,3), (5, 5), (=3, 6) (=2, -2), x.T.A. kal
yevikdds (a, B), émou a, P oxeTikol dpiBuoi Sidpopor petaty Twv eiTe Sy

“YrevBupilopey 611 el TO BiaTeToarypévov (eUyos oxeTikGy Gpibudv Sev
¢miTpémeTan EvadAayt TGV dpiBudd, Tou To dmoTeAolv (Stav elvan Sidgopor),
81611 TéTe TO [eUyoc dAA&ler. To Sioretarypévov [euyos, m.X., (—3,4) elvon Bia-
popov Tou BiaTeTarypévou [elyous (4, —3).

“YrevBupilopev émions 6m, édv (x, ) elven &va BiareTayupévou [etyos,
TOTE TO x AbyeTan mpdrov péhog ToU BiareTarypdvou Jelyous kal TO y delrepov
péhog Tou.

~ B) ’EudBouey dxdun Si& THY yewueTpIkNy TapdoTacy TG SiacreTory pé-

vaow [euyy oyeTik@y apifudy pé onueia Tou émimédou.

O& peAeTiowper Tpa oUvola SiareTaypéveoy [evy v, T& Omoia ToAAGKIS
8& ypnowotroijowpey el oty THY TEEW.

17. KAPTEZIANON I'INOMENON IYNOAOY A EIll ZYNOAON B.

"Av Eywuey BUo dmolabrimoTe ouvoha A,B, Bidgopa ToU kevoU, ta dmola
8&v clvar Droypewnkids oovoha amOpdv, Suvaueba va oxnuartiowpey Tapa-
aréoes, o o (o, B), («, ) k.T.A, Smou TO Tp@TOV HEADS kéBe TrapaoTéoEws
v& &vrikn els TO ouvohov A kai To BeUTepov &is TO ouvohov B. "Edw Tdpa ouppw-
viowpey va Aéywpev &Ti elvar (g, f) = (o', B7) 2av, xai povov Eav, clvar a = @
xai f = p (¥), TéTe ke TowalTn TapdoTacis Aéyetan Swatetaypévov Lebyos.
To ovvohov BAwv T SioTeTayptvev levydv (g, B), mou oynuartilovral, &v

(*) Iav aivorav Budgopov Tob @ elvar Epwdaapévov pt plav oyéow (§21 xal § 25) lod-
tog, Bdoer THg dmolag Sxxpivovrar Ta oToygela Tou.
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APopey O o &md 1o A xal TO P &md TO B, MbyeTal Kopteaavoy yivdpevov tob
suvbhou A iri 10 obvokov B xai oupPohiletan e A X B.

Elc Tov dwwtépe dpioudy Bty dmrokheleTan vx elven A =B TéTeTOA X B
yiveton A X A kal ypageTon ourTdpws - A%

*Emions elven AX@ = xal & XB=:

SuuBolixéys & duwTépw SpIoHSS TOU KOpTEGIQUOU YIVOUEVOU YPAQETX! !

AxB={(x,¢)|xcA kai y€EB }:

T& ouvora A, B AéyovTtal mapayovres 10U KapTESIQVOU YWopévoy, Tp&-
Tos TO A, deUTtepos 1O B.

Mapadeiypata: lov. “Eote A={o,B Y 1} kot B={23}. “Exousv
AXB={(x2), (s 3), (B, 2), (B 3), (s 2 s 3} Mapornpouuey 611 &o
k&0 oToiyeiov ToU A TrpoxUTrTow 2 [eUyn (b0a elvon T& oToIKETR TOU B), EmMO-
péveas &mrd T 3 oTorkela ToU A 8 mrpokiyow 3+ 2 =6 leUyn. AnAadt) & TAN-
Bixds &piBuos ToU A X B elven T ywopevoy TGV AnGikéy &p1fudy Téw A kal B.

M: Tov 1Biov TpdTrov oupTEpaivopEy, YEVIKTEPOY, 8t & Bid Buo memepa-
oubva owvora A kal B elvan TAnBikds &p1Bpos ToU A =k kai TAnBikds &piBuos
ToU B =A, ToTe TAnbikds &piBucs 10U (AXB)=x"\

20v. *Eote médw A= {a, B,y } kol B= (2,3} xai & oxnuaticwuey
6 BXA. "Exopev BXA={(2, @), (2, p), @ ¥) By G B) G v) }. Ma-
paTnpoUpey &T1 TO TAfflos TGV oToiyEiwy To0 BXA elven 2:3=6. T AXB
Spews elvar Bidpopov ToU B X.A.

Fevikxs loyver: A # B = AXB # BXA

Yov. Eoves A=B={—2 3,4} Tow elvcn AXA=A2={(-2,-2),
(_2! 3)- ('— 2-4)n (3- _2)1 (3| 3)r (3r 4)' (4' o 2)l (41 3): (4|4) }

18. TIAPAETAZIE TOY KAPTESIANOY TINOMENOY ME IINAKA AITIAHE EIZ0AOY

Efs 1o Zx. 18 — 1 PAémeTe fva Trivaxa, ToU dvoudleton mivag Surhiic eiod-
sov, pt TOV OTOTOV TOPICTAVOMEY TO KOPTECICVOV

:3 [(@.3) [(B.3) | (v.3) ywépevov A X B, omou A={a By} kol B=
2 ((12) (5:2) (YQ) = { 21 3}’ 8717\' 10 AXB= { (dl 2)1 (0:: 3)1 (ﬂ: 2)1

SF e @ ¢ I}
Al @ g Y ‘H oThAn ToU « 8ider T& Leuyn (a, 2), (o 3)
Sy 18 -1 gls Thy kardAAniov Btow Twv. TO 151ov cupPaiver

xad Bl Tas oThAas TGY P kal y TOU Trivakos.

Eic & Tx. 18-2 PAémeTe TOV Triveke S1TTATS

elodBou i THY TOPAOTATIV TOU KOpTECIAVOU
ywopévou A XA, &émou A={=23,4} .

Né& korTaokeudoeTe Trivaka BimrAfis elodBou 36236, 6.3)

5T B X A, Sou A={x, by} kel B=(2, 3} ) 5 | (-0)| (352)] (452)

(ol & TomofeTfigeTE TX OTOIXEIX TOU B ;)

4 |(-24)] 3,4)]| (4,4

Enp. Elven gavepdy i Suvéneda V& KATAOKEUS- A 8 =2 3 4
gwpev Trivaxa BT elodBou kal Bia fva Tuydy Uto-
guvohov KapTegiavou ywopévou. s 18-2

18
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19. TEQMETPIKH (TPA®IKH) ITAPALTAZIE KAPTEZIANOY I'INOMENOY.
*Edv Gewpriowiey T& péAn Evds BiateTaypévou [eUyous oXETIKGY &piBuddv
&5 ouvTeTaypévas onueiou els To Emimedov xOy, ToTe Kb SiaTeTorypEvoy Leu-
yos mopioTéver fva onpeiov elg To EmimeSov auTo. ‘Erouerws Eva KapTeoiavov
ywbpevov pt 8o TopdyovTtas 8& TapioTéyn TOTE Evar gUvohov ompeicov Tou ETi-
TtSou. TO olUvohov TéV onueicov ToUTwy TO dvopdlopey yemperpkiy (| ypa-
@ikiv) napaotaoiy 1ob Kapresiavod ywvopévov. 'Eav ..

M={-11,2} xi N={0, —-%-],Té"ri MXN={ (=10}, (-1~ =

(1,0}, ((l, - %)! (2, 0), (2, H%)} kod eig TO oy. 19— 1 PAémeTe THY yewpe-

TPIKTY TOU TrapdoTacy €lval TO oTHEIOoUVOAQY ! o o 2 T AR

lly
(-1,0) A r=(1,0)
4 o E(2,0) x
ClgE)=B A=(15%)
el 20 il 5o 42
Z = 255)
- T S -
y' TJT -l T
Zy. 19-1 Ix. 19-2

Inp. Elvan gavepdv 811 Suvdpeba va Exwpev yewpeTpiknyy TapdoTaow kal tvos Uto-
ouvdhou (uf Kevou) Evds KAPTEGIQVOU YIVOUEVoU.

B) TewpeTpikny mopdoTacy évos KapTeotavoU yiwouévou KAWVOMEY ouvn-
Bos, STaw TG péAn Tv feuydv Tou elvan oxeTikol dpifuoi.

"AMG kai 6Tov Ta péAn Tdv (euydv fvds KapTeoiavou yiwvouevou elval
&A\Ans @Uoews, fumopoUuey va EXWUHEV YEWUETPIKNY TrapdoTacty abtou. "Ag
Becopriooper X, T& olvora A = {a, B,y } kai B = {8, ¢}, Omou 1& o, B, v,
8, ¢, elvan mpdowma (. X. Avrwviou, BaoiAelou, Mewpylou k... ). “Exopev
AXB={(x8), (%9 35 B (.5 (.9}

A1 v& TapaoThowpey YewueTpikds TO A X B, Aappavopey dpbloywvious
&bovas Oy, O kai i Tou Oy els ioag petaty Twv &dmooTacels ypagousy Ta a, B,
Y. Cpégopev dmions opoicws émi Tou &fovos Oy & §,e (2x. 19—2). Tote 70
leUyos, m.x., (a, 8) moapioTéveTan &md 1o onueiov I, 1o ledyos (B, €) &mo on-
ueiov Z k T.A. kol Td oUvohov Tév onpueiwv { ILAEZH,O } elvan ) YEWUETPIKT)
TapdoTaais Tou A X B.
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20, AIATPAMMA KAPTEZIANOY T'INOMENOY.
B

*Ovopdlopey Sidrypappa £vds KapTeoiavou yi-
vouévou A X B fva Sidypappa ToU VENN Bix Ta
otvoha A kai B, els To &mrolov Umrdpyouv Eml Agov
kapmrUAa PEAN, Trou cuvBéouv T pEAn kabe {elryous
kal &Bnyoly &mod To TpdyTov els TO BeUTepov pEAOS
Tou [eUyous. OUtw, T.X., €S TO Zy. 20-1 PAémete
16 Sidypappa ToU KapTegiavol Ywoutvou

Iy, 20—1. AXB={a B y}X{8e}={(b) (e, @)
®9 (.8 .9} )

Efg To Sx. 20—2 PAémete TO Sidrypaupa Tou KapTeoiavoU yivopévou ToU
owdhou A= {aPp,y, 8} tmi 16 olvorov B = {y, 8,50}, T& dmoia Exow
kowd oroiyeia. Elvan :

AXB= { (7)) («, &), (o, ), (o 0.

(B, y) B 8), Be) B D
" Y) 8, (e & D
&, v), (38, 8,8, 6,0}

A& T [eUyos (y,y) TpETEL vax EXCOUEY Péos, ToU v dvarywpi} & TO
oToIyETov y Kai va EmMoTPERT) elc T 1Blov QUTO TO TTCPICTOVOUEY WE TOV PpoyoV
(v Bnherd), ou PAETETE €ls 6 oyfua. To 1diov k&pvoper 51 16 {eUyos (5,5).

"Edw A = B, 8& Eywpev Si&ypapua 6TTws ToU Zy. 203, &is TO dmoiov PAE-
meTe TO Bidypauua TOU KapTeoiovol yIvouevoy ToU owdhou A={1,2,3,4}
i Tov EouTOv TOV.

Ix. 20-2 Zx. 20-3
Enp. Elvan gavepov &T1 AutopoUpey v& kaTaokeudowpey Bidypaupa kal vos Yrroouv-
Shou tuds KapTegiavol YIWOUEVOU.
ALKHZIEIZ
43) "Av Ta Bioreraypébva levyn (x + 1,5) xal (—4, y—1) elvar Toa, v eUpeTe T&

x xal y.
44) N& AdPere tva ouoTtnua &Edvav dpBokavovikov (*), v& wpoobioploeTe T& o1-

(*) 'TrevBupllopey B Bva ovorua dibvev Aéyetan bpBoxavovixdy, dav elva bpBoyd-
viov xal al dpuadeloxt povddeg dml Tdv &Zovev elvar loopnxers.
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ueiax o) A = (8,5) P) B = (=3,6) kal v& elpere Tds ouvretayuévas TV CUPPETPIKGY TOU A
Tpds Y &pyxfv O kal wpds Tous &lovas x'Ox xal 'Oy

45) "Av A =11,23, } kol B = { a,p,y }, v& eUpete T& A x B, v& xépete 16 Bidypappk
Tou kal v& TO mapacThoete kal pt wlvoka BimAfis elodbou.

46) "Av A= {235} xal B={2,—1 }vaelpere td ) AXx A, B)Ax B, y) BxB
kal v& kdpere O Sidypappa ToU A x B xal THv yewperpikdv mapdoracv Tou B x B,

47) Mol elven T& olvoha &mwd & dmwola toynuatiodn 1o Kaprteoiowdy ywouevov
{1, =1, (<L,0), (L1, O-1), (0,0), (0.1), (1,-1), (1,O), (LI} };

N& xé&pete 10 Bidypappa ToU KaprteoiavoUu ToUTou ywouévou, mivaka Simhfis elod-
Sou kal yewperpikiyy mapdoTtacw aUTou.

48) 'Edav 16 olvohov A x B mepitxel 5 oToixeia ({eiyn), wéoa oroiyeia elvan Buvatdy
va Tepiéyn xobéva &md Té oUvora A kal B ; s e (11 M A

49) ‘H dxohovBia TV SiaTeTayuévwy
Leuydv (2,3), (4,5), (1,4), (4.3), (2,3), (1,6), [
(4,2), (4,3), (2,3) elvan Brarayn Aoyayou mpos
Tpokexwpnuévny Sipoplav Tou, ouvrayBeica 1 K 0] B
pé «xdBikar THY YewUeTpIKTY TTapdoTOATY, TTOU
PAémeTe els 16 Zx. 20—4. o) Na& &mokpurmrTto-
ypagnoere Thv Biataynv, P) ME Tov [Siov 3
kodikay v& owTtdlete TO pfvupa @ «dvapivo-
uev tvioyUoEsy. 2

40) 'Ewv A = { -2, -1,0,1,2 } v& oxn-
patioere 1O Kapteoiavdy ywdpevor A < A kal
V& KGUETE YpagIkny TapdoTacy auTou.

51) 'E&v elvar A = U kai B = U, TdTe
8& elvan ) 8x1 A x B = U x U ; Na Swoere 1 2 3 4
tva Tapaberypa. Zx. 20— 4

52) N& xépete 10 Bidypappa ToU A x A, v A= (1,2},

5 N A n

=<
=

= &, [/
>
2 6

0

N
Il
™

21. AIMEAHE IXEZIL. EIAH TINA (AIMEASIN) EXEZEQN.

A) "Eortw 611 A xal B elvon 8Uo olvoha Bidgopa ToU kevou cuvohou. Kade
UtrooUvohov ToU kapTegiavou ywoutvou A X B Aéyeton dypelig oxfog &mo To
A els 16 B (*). Eibixdrepov : Kébe oyéors &md éve olvoov A els TO alrmd ouvolov
A, BnA. kdfe UmrooUvolov Tou kapTegiavoU yiwoptvou A X A, 8& Abyetan aytong
néoa eig 10 A, eite dmhoUoTepov, oyéoig £lg 10 A.

*ATd TOV Spiopdy aUTov ouptrepaivopey 611 k@be oxtorg elvar Eva advolov
dwatetaypévov Cevydv.

IMapaderypa: “Eoreo A={1,2, 0,8} xad B={2,0, 3, 5}. To olv-
ohov R = {(1,2), (1,0), (2,3), (0,3) } elven UrooUvolov ToU kapTeciaVOU Yyi-
voptvou AXB=1{1,2,0,8}X{20,3,5}. ‘Emwopéveos 70 R elvan piax oytois
&mrd 1o ovvorov {1,2,0,8 } els 10 {2,0,3,5 }.

A& va Brjdcoowpev 6T1 Eva [eUyos (X, ) dvrkel els ulav oxéow R ypaeopey
ouwifws x R . "Qote x Ry onuaivel (x, ) € R. Ak Ty oxéow ToU dvawtépw

(*) Elg b &£f¢ Oa mapaheinwpey o émiferov Sipedfs.
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TrapadelyparTos EXOUEY IR2, IR0, 2R3, OR3, &nAadh (1,2) € Ry (1, 0) eR,
(2,3)eR, (0,3)eR.

To ouvohov TV TPOTLY WEAGY T&V Jevyddy, T& Srroia &moteholv plav
aytow R, Aéyeton mpdrtov nediov ) nediov opopod tijg oxfoeng R. ©4& T0 oup-
Poilopev ué TT. To cUvohov TGV BeUTEpwV UEAGY TGV leuyddv, ToU &TroTeEAOUY
Ty R, AéyeTan dedregov mediov 7| nediov 1@V Tpdv tijg oxfotng. O& 16 ouppo-
Afeopev p¢ T. To olvohov MU T Aéyertan Pacikov govolov Tiig oyteeag R. O&
16 cupPohileper pt U. OUtw Bia Thy oxtow R ToU dvewTépw TrapadelypoTos,
gxouev OTL :

& Treblov dpiopoU Tns elven m={1,20}CA

1o Trediov TéW TGV Tng elver 0 T = {210, 31 €8

T Pagikéy Tns oUvohov elvai T U=nuT=4{1,2,073}
Hopatipno : ‘H dvwTépw oxEors R ={(1,2),(,0),(23), (0,3) }, wou

(
0, 3, 5 }, elvon ouyypovws
1, 81om A R elvon v Uro-

elvon pla oyxtoig dmo O A= { 1,2,0, 8 }&is 16 B = {2,
pla oyéols pboa els 16 AU B=r={0,1,2335,
oUvohov Tou M XT.

‘H dvwtépw oytors R elvan émiong pic aytols, and 0 evvelov T1 eig 10
govorov T, &16m1 1 R elvan Eva Umrootvohov Tou TIXT kai édxopn elvan pia oyioig
péoa elg 10 Ppacikdv abvokov U=1{0,1,2,3}% 51671 aUtn elvon UmooUvohov Tou
U x U.

Axdun | R elven &mions pia oxtois ptoa els 0 {0, 1,2,3,4,5,30 }, mou
elvon e Urepouvorov Tol U kal émrions elvon pla oyéols péoa els kéde UTTepou-
vohov ToU Pagikou Tns ouvdrou U.

Mevikéds T&oa oyéols Qo Eva guvohov tls &ARo elven pla oytors péoa eis
TO Paocikév Tng oUvoAov. (Brerti 3)

B) Mia oytais, s oUvoAoy (levydv), kadopiletan eite pé avaypagny TGV
levydv, ToU THY &TOTEAOUY, eite pt ouvOiKny, SnAcdh meplypagnyv yupokTipL-
onikijg idiotntog da ta pEkn 1OV Levydv e

I) [epudeiypata oyéoemv. Eidwkai tiveg oyéoeig ()

Mapadevypa lov. "As Bewpriowpey §Uo olvoha Bidgopa Tou Kevou, T.X.
v olvohov padnTéy A= { o, B, v, B} kol Bva gUvorov mohewy B = {K, A, M,
N, X } ZnTeiton va koBopiowuey pé duorypafly TGV oToIXEiwy TOU TO gUVCAOY
R, T&v SiaTeTorypeveoy leuydv (x,Y), TV bmoleov T péAn ikavotroiouv TNV
cubikny «& X €A Exer Emiokegb ThY ¥ € B». ZupPolikds aUTd YpAETal S
tkfis ¢

R, = {(x,y)/x €A &a tmiokepdf y €B }.

"Ag Umrobéccopey OTI ¢

& pafnThs a Exer Emokephfy TS moAeis K, M,

& pabnThs P Exer Emoxegb Ty TOAW A,

(*) 'Ex tév mapuBerypdrov xol Tév mpoTewopduwy TEdg Miaty dowfoewy 700 Kepudalon
11 v& BoBoly, Boae ward Thy xplow 7ol 8iddonoviag dpxobv Bid Thy unédwaw Exdome EviTrTos.
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o padbnTis y éxer émiokegb] Tds moAeis M, N, X,

& pafntis & Stv Exer Emiokepbf) kapulav TéAw ToU ouvdhou B.

Ta Siareraypéva (eiyn, Tou ikavotroloUv Ty cuvlnikny « x € A Exel &mi-
okepbii y € By, elven Aormov t& dxdrovba : (a, K), (o, M), (B, A), (v, M), (y,N),
(y,X). "Qore: Ry={(x, y)[x €A Exa émokegphy yeB } =
= { (CI, K)r (CX, M), (Br A): (Y: M)r (o, N), (Y1 X) b

*Exouev Aormov €86 piav oxéow Ry &mo 1o A els 10 B, elven 58 R; € A X B.

MapaTnpoupey T& EEfs :.

1) Els v oxéow R, dvnkouy kai etovgeia ({ebyn) pé to adtd npdrov pérog,

Y. T& (o, K) kal (a, M).

2) 16 Treblov dpiopoU Tiis oxtoews Ry elvan 70 = { o, B, y, } C A

3) 16 wedlov T&Y TIMGV TR oyéoews R, elvar o T = { KAM,N,X } = B.
4) Zuvbrkn, mou opiler Ty oxéow, elven 1) «x €A Exeal Eémokegbii y € By.
5) 16 Pacikov oUvohov Tiis oxeoews elvan o TTu T = { a, B, ¥, K, A,M,N,X}

Els 10 mapdderypa alTd mapatnpoupey dxopn o611 & pabnThs § Stv Exel
¢miokepf] kappiov &md Tas TwOAEls ToU ou-

véhou B kai Emopévers Stv OpileTan (elyos pe
Tp&dTOV PEAOs TO B. Aéyopev el T TeplTTeo-
ow aUtiiv 6Tl 1) oyfog 6dv elvar dpopévny

Six x = 8.

Tiv dvwTépw oxéow R; &md 1O ouve-
Aov A els TO oUvodov B fjutropoupev va Thv
TapaoTrowpey Pt TO Bidypapua, ToU PAéme-

Te els TO Zy. 21-1.

Ix. 21 -1

Els o Zy. 21-2 PAémreTe TOv Trivaka SimrAfs eiodBou Bia Thv oytow R;. Ta

X R

N

M|+ +

A -

K|+

BA 08 TN
Tyl

dvtioToixa lebyn onpeicvovrar pé oTaupous els
THY KaTaAAndov Béow Towv.

Mapadevypa 2o0v. "As fewpriowpsy AW
Eva ouvorov pafnTév A= { ¢, B, y, 8} kal bvx
ouvorov mohewv B= { K, A, M }.

"As UmroBéowpey o1 :
6 pobnThs o Eyewnifn els Ty moAw K,
6 pabnThs B EyewwnBn els v oA M,
6 pafns & Eyewntn els THY TOAWw N,
& pobnTis ¥ Stv Eyewwnfn els kopplow &mwod Tag
TOAEls TOU ouvdAou B.

TMaparnpoUpey Tdpa 6TL Pt THY ouvBrkny
«x €A Eyewnfn els y €B» kaBopiletan o olvo-
Mov Ry={(x,y) /x €A yewnifn els yeB }, 10

dmroiov d olvohov SiareTaryptvwy [euydv elvan pia oxéois. ‘H oxéois alrn R,
flutropel v& TrapaoTadi] kal pt dveypagfiv Tév oTorxeiwy Tns.
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“Exouev T& &fjg [ebyn, TmoU ixavotroioUv Ty ouvlfkny Tiis oxéoews !
(@ K), (B M), (5, M),

“Qore elvan Ry, = { (o, K), (B, M), (8, M).

A THy oxéow R,, mrapornpolpey Ta EEfs

1) Metaty Tév levyddv, mou &mroTtedouv Thy R,, &iv drapyovv Ledyn pé
€ abTo mpdrov pélog.

2) To mediov dpiopou Tis oxéoews R, elven 76 M={ea p56}C A

3) To mediov Tév TGy Ths oxéorws R, elven TO T={K,M} CB.

4) ZuvBrxn Tis oxéoews elvon «x €A Eyevvrifin eis y €B .

5) Té Paoikdy ouvohov Tis oxéoews R, elvan oMy T={e B85 KM}

6) ‘H oytois alrrm Bév elvan dpioutvn Sid x =Y.

Eis t6 Zy. 21-3 PAémete TO Bidrypanpa Thi§ oxtoews R,

3y. 21 -3

Tuppoves Wi doa tpddapey els Ty § 19, B flumopoluey vi Eywhey YewHe-
Tpikly TapdoTaow THs oxéoews { (o K), (B M), (8, M)}. ‘H wopdoracis
adrm) elvon T olvohov Tév onpeicov (& K), (B, M), (8, M), roU PAémeTe els TO
3. 21-4. Toapornpotpey S Bév Umapyow &lo
onueic pt THY ol TETUNREVTV.

Trovdaia mapatipnoig In. Els 10 dvwTépw
TrapdBerypa 200 TapeTnpnoauey &TI peTaly TV
(@K) ! levy v, Tou &moTtehoUv THY R,, Biv Umdpyowv Suo

9 f TeplocdTepa LeUym pt TS oUTd TpddTOV HENOS.

: »x Al oytoes pt iy Thy (BidTTa AéyovTtal ouvap-
@ g D oeg. QoTe :

Ix-21—-4 Kabe oytaig, £ig tiyv omoiav perald t@v (eo-
y@dv, mod v anrotelobv, div bmapyouvv oo
neprogbtepa pi To avtd mpdrov péhog, AEyETAL oUVApTINOIC.

‘H oxtolg Spws R, ToU mpwTou Tapadelyparos Btv elvon pla owvdpTnals,
51671 dvrfikowy els Ui TreploodTepa ToU Evds [eUyn pe T6 aUTd TpddTov pEAOS,
Ty Ta (o K) xal (a, M). AiamioTdvopey TOUTO AUETWS xal &rd TO oXHX
21-1, TaporrnpolvTes &TL GO TO OTOIXEIOV ToU ouvdhou A dvaywpolv Tre-
progéTEpa TOU EVdS PéAn xai tmiong &rd Tov Trivaxa BimAfis elodbov, oy. 21-2,
TapertnpolvTes 6T Udpyow oTiAa  ué TrepioooTépous ToU fuds  oTaupous.

(gM)  (8M)
)
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Mapaderype 3ov. (oxborws péoa els tva olvodov). Afseton 1O olvorov E =
= {2,3,4,6,8 } xai [nTeiTan v& Sp1odij ué dvarypogiyy TGV oToixelwv T 1 oxtols:

R,={(x,y)/x €E Bipérns ToU yeE}

‘H ouvBrikn «x Sicapétns ToU y», ouuPokds X[y, kaBopller & Ledyn.

Mpdrypa =
2|2, (edyos (2,2) 4|8, Lelyos (4, 8)
2| 4, Teuyos (2,4) 313, Zevyos (3,3)
2| 6, Leyos (26) 316, Leoyos (3,6)
2|8, Lelyos (2.8) 6|6, Ledyos (6,6)
4[4, febyos (4,4) 88, feuyos (8,8)

‘H oytais AolTrdy TaploTaveTa, W verypaghy TG aToixelwy TN, ds EEfis:

R, = { (2.2), (24), (26), 28), (3,3), (3.6), (4,4), (48), (6,6), 88}

Elvan avepdv 611 i oytog Ry sév elvan cuvaptneig. To medlov dpiouol Tns
elvon Td ouvorov TT = { 2,3,4,6,8 } =E, To meblov T&v Tipédv s elven TO T =
={23,468})=E, T Bacikdy oUvohov THS oytoews Ry elven 0 Mg T=
=EwiE=FE,

Eig 1o Zx. 21-5, PAtmete TO Sidypanua Tiis oxéoews R, Kabe Ppoxos,
&mes yvwpllouey, TaploTéver BEAos, TroU duaywpei &mod Eva oToixeiov kal Emi-
oTpégel (kerrahfyen) els TO aUTO OTOIYXETOV Tou E.

Eis T6 oxfijna 21-6 PAémeTe Tov Trivaxa SimAfis elodBou, ut TOV dmoiov

ra + + : i
E
6 -t 3
2 +
3 +
2+
E
ql2]3|4l6|8
¥ 21-5 Ix. 21-6

AUTTOPOUMEY V& TTOPOTTHTWHUEY v oxtow R, Ta &vrioroixa levyn OT|HELD-
vovron pt Eve oraupdy. Els Ty oThAnY ToU 2 Exopev 4 oTaupous, BnA. Exouev
4 elryn ut Trp@dTOV WEAOS 16 2, x.T.A. "OTav Aorwdy Urdpyn oTHAN e TEpIoTO-
Tépous &mrd Eva oTaupols, twvoolpev 611 1) oxéors Bty elvan ouvdpTnots.

(N& xéueTe YEWHETPIKTY TTAPETTATY Ths oyxboews). _

Mapatipnos 20. Els 0 dvorépw Tapdberyux 3ov TapaTnpoUuey ST
loyUe To EEfs :

Awa k60e x €E 10 Lebyog (x, x) ERy. Kdfe oyxtols péoa els Eva auvolov
Eyovoa Ty 1B1dTnTa avThY Abyetal dvaxkhaonikil. “QoTe R, elvon dvaxha-
oTIKf] oXEols péoa Elg To ouvohov E.
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"As Eetdocpey dxopn Ty oxéow R = {(2,2), (2,3), (3,3), (4,4), (4,3) 1.

TMebiov Opiouol THs oyéoecos elvan 1o M={2,3,4}.
Mediov Tév Tipédv Tns elvan T T =:142,34}.
Baoikév olvorov elvan 1o =Ty T=0,34}

Mopatnpoipey &1 els Ty oyéow dvfikoww T& lebyn (2,2), (3,3), (44). Anradr
Bix ke x € U 16 [elyos (x, x) dvriker eis Ty R. *Apa 4 dverépe oxéois R elven
dvoxkAQoTIKT.

Téhos elven gavepow 811 els To Sidrypappa wds QuencAaoTIKTs oyéoews péoa
els &va oUvohov U, 6& Umrdpyouv Bpdyor eis dAa T& oroiyeia Tou U (Zx. 21-5).

TMopaderypa dov. (oytorws péoa els Eva oUvorov). Eis 1o odvorov U Téw
pabnTdy ToU MNupvaciou pag furopel vd dpiodi 1| oyéors :

Ry = { (x, y)/x ouppcbntis 7o y) }

Hapatipnoig 3n. Elvan pavepov &t &v & x, elvar ouupabnTis ToU y,, TéTe
kai 6 y; elvan ouppednThs ToU x; kol T& [ebyn (x5, Vy) xad (vy, X;) dvnxow el
Thy oxéow R,. "Qote &v Jebyos (x,y) dvixn els Ty R, TéTe kai 1O (y, ), T
omroiov dvopdleTon dvtistpogov (*) Tol mpomyouptvou, 8& dvikn e THy R,.
Al oxéoels pt oy Ty 18i19TNTa Aéyortan cuppetpikai. "QoTe :

Mia oytoig R eig Eva obvorov U Aéyetar ovpperpikyy £av, xkai povov £av,
0 avtiotpogov tol kabe oroyyeiov tng aviky sig abriv.

Me &AAas Aéters :

Mia oyxfowg R péea elg Eva odvorov U Aéyetar ouppetpikd) &av, kai povoy
&av, div perafardetar, 2av dvaliabopey ta péin oV Levydy, mob v aroteholv.

"Atiov rapaTnproews els THv oxéow Ry elvon 11 alrn elven kol dvaxha-
otk (Siaeri; ), v elvan Spws ouvdpTnais, (Siati;).

"As ttetaowuey droun &v f oxtois R = { (1,2,), (2,1), (3,4), (4,3), (3:3)}
elven ) 61 ouppeTpixy.

MaparnpoUpey &1, Gv bvahAdloper T péAn Tév feuydv, mou dmroTeholy
Thv R, mpoximrer { (2,1), (1,2), (4,3), B4), (3,3) }, BnA. ) iBia ) R. *Apa
R elvar ouppetpix.

Téros &mo 70 Bidypappd Tns Biaxpivopey dpéows v pia oxéols pé-
oa els els fvax olvodov U elvan ouppetpikn
émd 16 6T, &v &md fva oToiKEiov o« TOU
U dvoxwpf] &va Péros kal koarafyn els éva
&Aho oToixelov B, TOTE Evar &AMo PéAos &-
vokwpel &mo TO P kal koraAfyer els TO .
"Ewvoeiton 8T kal ké&Be Ppdyos UmoBevier [eU-
yos, woU TauTiletanr ué TO dvrtioTpogdy Tou

Ix. 21-7 {eUyos. Elg 1O Zx. 21-7 PAémere 1o Sidypaupa
TS CUBHETPIKTS oyéoecs { (), (o, B), (3 a),
r:8), (6,y), (&) } els 10 olvorov U.

(*) "Av R elvar pla oyéoig, # mpoxdmrovon 8’ évaihayiic =6Gv pehév tév Leuyév 7 R
oytatg Myetar dvtlotpogos T R xal oupBoilfetan pd R-1,
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Mapatfipnors 4n. o) Els v oxtow R, Tou 6 &uw TrapadelyuaTos 4ov
moapoarnpoUuey 8T foyUe kai f Ebfis i516mns. "Eqw (y) €R, kad (v, 2) €ERy,
ToTe kol (x,z) ER,.

TMpéypaTt, v O X elvan ouppednThs ToU y kal & y oudualnTng ToU Z,
TéTe kod X elvan guppadnThs ToU z, SnAadn :

(x,¥) €ERy xai (y,2) ERy = (%, z) e Ry
Kdde oyéols pt altiy THY Bi1dtnTa MyeTtan petaPatii.

B) "As eteTdowuey, S1& v& Ewonjowper KoAUTEpOY TAS peTaPaTikGs OXE-
oets, Ty oxtow R, = { (1,2), (2,3), (1,3), G4, 24, (1,9 }.

'E56 elven M={123} T=1{234} twopbvars U={ 1,2,3,4 }.

*Eyopev 011 ¢

(1,2) eRy

(2,3)eR,
Errions :

23HekR,

(3.4 R,
’Errions :

(1,2) eR,

(2,4) eR,
’Etrions :

(1,3)eR,

(3.4) eR,
"Apa | R, elvan petoPoTikn.

TMoaparnpoUpey dnAadh &ti, STaw Bi& Thy TUxoUocav Tpidda &mmo oToixEia
o0 U, toTew a, B, Y, ovuPaivy v Exouev (o, B) €R, xad (B, ¥) € Ry, TOTE oUp-
Patver vé Eywpev kal (o y) €Ry

y) *Aticonueicotov elvon o1 & groryeta o, B, y &md Td ouvorov U Bev
elvon dwaryxadov v elven BlapopeTIKG petaky Tov. ‘H oytos, X
Ry=1{(1,2), (2,3), (1.3), (22 (5,6) } elven peraBarixi|. Tpdypar elvan :

M={125} T={236} kal U={1,2356} xal Exopev :

mraparnpoupey 8¢ 61 kal (1,3) € Ry

TraparnpoUpey Bt 6T kal (2,4) eR,.

mraparrnpoUuey 8¢ &1 kai(l,4) ERy

moporrnpoUpey 8¢ &1 kol (1,4) €Ry

E;g:gz xal (1,3) €R,
Eégggz kal (1,2) €R,
gggiﬁ: xai (2,3) €R,

‘Ouoles of oxtoes { (,P), (B.,B) } xed { (&), (o, P) } elvon petaParixal.
‘O oupBokikds dpionds Tis HeTaPaTiKis oytoews elvan :
Yo By, EU
it (o, B)ER > (&, v)ER
kal B, v)eR

2y
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“Qore : pia oyéog R eig Eva sOvorov U Aéyerar petefanixy &av, kai povov
tav, Sa xabe tprada pi aroryeia arnd o U, Eoto a, B, v (rov a, B, v 6y dvaykaiog
oLagopa petall twv), dua tnv omoiav elvan (a,p) € R kai (B, v) € R, elvar kai(a,y)ER.

Térog amo 7o Bidypapud Tns Siaxpivopey dutows &v pla oxtols péoa els
tva oUvorov U elven petaPatikhy &md 1o éT1, étav fva Pédos dvaywpd) &mod T
oToiyeiov a kai Tryaivy e To P kal fva Beltepov PéAos dwarywpt] &md TS P kad
yaivy els TO y, TOTE Kol éva TpiTov PéAos Guaywpel &rd TO & Kal KaTaAnyEl
el TO y.

Eis & oyxnuara 21-8 kai 21-9 PAémeTe SicypdupaTa peToPoTIkGY oxé-

OEWY
u
2x. 21-8 Zx. 21-9
M&ypappa Tiis peTaPar. oxéoews :
AMrbypappa TS peTaPaTikiis oxéoews : { (@B, By). (ay),
{(L2), (2,3), (1,3), (8,6), (8.), (L,n), (nm),
24, G4, (1.9} ©.8), &), (18, (), () )
AZIKHEIEIZ

53) N& eOpete : 1) 16 mebiov dpropol, ) o medlov Tév Tipdv, lIl) 16 Pacikév olv-
odov xal IV) moila elvar #) ouvéprnors, els Tas dxolouBous oytoers :

ay R = {(3.9), (5,15), {7.21); (3:27) }

B) Ry = { (0,1), (1,0), (1,1), (0,0) }

Y) R.={(23), 32), 22), 3.9}

8) R, = A, dmov A={0,2,—4}

e Ry={(32), (43), 5.4, (65) }-

Mrmres fipmopeiTe v eUpete xai Thv ouvbnikny els Tas oxéoers R kal Ry;

54) Els 1o olvohov Z, Tdv dxepalwv Tiis "AdyéPpas, kai ut weblov dpiopol TO aUvolov
M= {13912} v& xabopioere u¢ &vaypaghv T@v [euydv, ol Tds d&moTeholv, Tds oyéoers :

OR={(xy)/y=x}LP) Ri={(xy)/y=x-5)}.

55) N& oxebidoere Siaypapuara, mivakas SimAfis elodbou kal yewpetpikds Tapa-
oTdoes Twv Bi1d Tds dxoAoUBous oyéoErs :

a) R ={(23), 3.2), (43), G4, (LL,2), 21)}

PYF ={(xy)[y=4x] ut x,yeN, &rav = {1,234, 1

y) Ry = {(0,0), (L1), (22), (3.3), (49}

8) R, = { (3.2), (4.3), (4.2), (5.4), (5.3), (5.2), (6,5)

(6.4), (63), (62) }-

Molan &md Tas dvwTéipw oxéoes elvar owvapTthoes ;

56) To Bidypaupa wids oxéoews elvanr s 1o PAd-
mete el 6 Iy, 21-10. Iy. 21-10

a) ‘H oytois elvan ouvdprnois fi 6x1 xal i Biaxplveran ToUTo &md T Sidypapua ;
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B) N& mapaorhoere Thv oxtow ué dvaypaghy Ty [evydv, mou Thv &moTeholv.
57) AfSovtan T& oUvola :
A={(,23456}
kal: Bi={1,2;3}
kai {nTelton v& kaBopiodf pt dvaypagnv Tdv oToixelwy Tng A oyxéors :
R={(x,y)/x€A clvau ToMomAdaiov Tol y€B }.

58) “Eva olvohov mpoowtwy E= { a,B,y,8} elven ypappéva els fva katdroyov ud
authy Thy oeipdv. Els 16 olvodov alté [nreitan o) va xaboploete pt dvaypaghv 1@V oTol-
Xefov Tng THY oxfow : R = { (x,y) [x «Belxvewr y } ué thv &woraw &m1 16 kébe mpdowoy
Befyver aUrous, ToU EmovTtan aUtol els Tév kartdhoyov.

B) N& xépere 1o Sidypapua kal wivaka BimAfis elodBou Tfis oxéoews.

y) Na& tfetdoere & 1) oxtois elvar ouvdpTnois §j &xi.

59) Els 16 s &vw olvodov mpoohmwy E, o) vé pioBi) pt dvaypaghv Té@v oTor-
Xelwv tng # oxtors :

R, = {(x,¢y) [ x TavuTileton ut y }

B) v& ttetactiy &v 1) oxtows elven ouvdpTnoig

y) v& tetacti &v 1) oxtows elvon dvaxAaoTikn

8) v& kdpere 1O Sidypappa Tis R,y

60) N& éfetaoctii &v ) oxtos :

R={Gxy)/x1y}
els 16 gUvodov E, Tdv evbadv tvds tmmébou, elvan ) 8x1 ovppetpikn. (‘H R Aéyeton oxtors
KaBeToTnTOS).

61) N& ttetachi) &v 1) oxéos «. .. Scupérns ToU. . .» (*) (fvwooluev THv oxéow pt ouv-
Bfxkny Thy x BicipéTns ToU ywa) els TO olvohov N, T@v guokdv &mbudv elvan fi Sy dva-
KAQOTIKY.

62) Na& dferdoere av elvar fi &x1 dvaxdaoTikal al oyéoes :

R, = {22, 3.3, @3), (¢4, 24))

R, = {(1-1)1 (1,2), (2,2), G4, 49}

R, ={(2,2), (23), 34), (3.3), (3.:6), (4.4), (4.8), (88) }.

63) N& tferdoete &v 1) oxtors «pikpdrepos f) Toos ToU» (Bwoolpev Thv oxtow i
quvBtikny THY «X < y») els TO olvoAov N, TGV Quoik@dvy &piBudv, elven ) &x1 dvakhaoTike.
"Emions & elvan peraPariki.

64) Na Elerdoere &v elven ) 8x1 oupperpikal al oytoes :

a) Ry = { (@), (a,p), (B, BB}

B) Ry= {(0,0), (1,-1), (=L1), (1,2), 1), (22)}

Y) Ry={(12), @), 3.3) (43), G5}

65) N& tterdoere &v ) oytols :

R = (x,y) [ x mapamAnpwuartiki Tis y }
els 10 otvohov K, Té@v kuptdv ywwidy, elven fi Sx1 oUBHETPIKT.

66) N& derdoete & ) oxéors R, = {(0,0), (0,1), (1,00, (1,2), (2,1), (1,1), (2,2) }
elvan ouyypévas dvaxAaoTikhy Kal GUMPETPIKT.

67) Els Baoikdv ouvohov Té oUvokov @ (A), Téy Uoouvdhwy tvds ouvdhou A, v dfe-
Taoste & f oxtors R = {(x,¢) [ x € y } elven §} 6x1 dvaxdaoTikn. *Emlons &v elvan oup-
HETpikhy i peTaParikd.

68) N& tteréoere &v ol dxdhoubor oytoers elven fi &1 petaParikal ;

a) R, = { (1,2), (2,3), (1,3), 3.3} i

B) Ry = { (a,p), (BsY): B.B) Criy) (@), (a.8), (8,a), (8,8), (a,@) }

Y) Re= { (1,2), (2.3), (1,3), G4, (1.4) }

(*) Elg plav oxéow 3l8opev ouiBug 1o Svopa tig ouviifixng g, émedn dmd adrhy xa-
Bopllerar & alvolov Tév Leuydv, mod dmoteholv Thv oyxéaty.
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