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MEPOZ TIPQTON

KEQAAAION |

ZYNOAA

EMANAAHUWEIZ KAl IYMNAHPQIEIX

1. H ENNOIA TOY ZYNEIATEZGAI

A) "Otav Aéywpey «O 6 elvcn Eva ToAAamAdolov ToU 2» Siamumdvopey
picw GANOR TpoTao Sia Tov &pibudv 6,

‘Otav Atywuev «10 Tpiywvov ABF elvon iodmAeupovs Biarumrdvopey picy
TpéTaoy Six TO Tpiywvow ABL.

B) "As Becopriowopev Tés £Efis 8o TpoTdoes, Tds Solas, X&ptv ouvtopias,
8& dvopdowuey p kol q.

p @ Evas &piBuds Afye eis 0 ) 5.
q : O &pBuds eiven SicnpeTds S 5.

Tvoopiloney &1, &&w ) TpdTaois p eivar dAnds, TéTe ked § TpOTATIS g lveat
&Anfs. AnA. v Evas &piBuos Ay els 0 7 5, ToTe 6 &p1Buds adTds elvan Broupetods
B1&x 5. Agéyouev els Ty TepimTwow adthy 611 1) TPOTaTls p Exel ds Aoyikiy
ouvETTElQW (GUVETT&YETOL) THY TROTaoW q. ZupPohikdys ypdgopey :
SiaPalopev : N mpbracig p ovvemdyetar tHv q.

Mevikéds, £av, tav aindedy pia mpotacig p, pia &hin npotacig q aknBedy
triong, 16te AEyopuev BT ) mpOTEGIS P ouvemdyetal THY mpdTacLy q.

150U pepikd dxdpn TapadelyuoTa ¢

lov) "Edw &var Tpiycovow efven icookehds, ToTe Exe Tds Tood Thy Péaw
yovias tou Tocs.

‘H mpdtacis p eivan :

p = q ka

fva Tplycovoy elvan ioookehés. ‘H mpdTaos q elva:
T Tpiywvoy aUTo Exel Tas Topd THY Pdow ywvios Tou foas. *Exouev p = q.

20v) 'E&v a = 3, 161 a®* = 9. "H mpdTaois p vt a = 3 xal n wpo-
Tacts q elvar o = 9, ZUUPOAIKES ypdgouer 1 =3 = o2 =9,
3ov) "Eav fvet oxfua eivar TeTpéycovor, TéTe elvon dploycoviov. ‘H mrpo-
Taols p i Eva oxfiux elvan Tetpdrycovoy, Exel &5 ouvimelay THY TpdTacW q:
TO oyxfiua eiven dploydviov.

H épyasia & mpoTdoss THs wopeiis p = q Adyetan TAPAYWYIKOG OLA-
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ropiopog. ‘H mpéraois p Aéyetar dmébeoig kol ) mpdTacis g AEyETO GUPTE-
paope. ‘H ouvemraywyh p = q SaPdleTan TOTE ¢
$av p, t6te q fi &TAGS p ovvendyetul q.

2. AOT'IKH IEQAYNAMIA,

Ao plav gueTaywyhu «p = (», TUTTOPOUMEV v& oxnuaTicwue  Thv
«q = p », T oTola Aéyetcn @vtiotpogog Tis TpodTns. ‘Eqv fi cuvemaywyn p = g
eluan dAnBrs, ToTe ) q = p elvon EvdexOMEvOY V& elvan &mions &ANONs f va pn
elval.

Hopadeiypato :

lov. p > q: & x —y =8, Té1e X >y, 1| dmolar &AnBeler. ‘H &vrioTpo-
(pos ouveTTarywy elvan 1 dw X >, TOTE X — @ = 8, T dmola yevikdis Bév dAnbevel
(816 Aumopel, .y, v& elvar X —y = D K.T.A).

20v. p = q: "Av fva Tpiywvov eivan lodmheupov, TETE elven icoycviov
(&Ans).

q = p: "Av v Tplycvou elvat icoycoviov, TéTE elven iodmmheupor (&Anfns).

Avo mpotosig p kai q Aéyopev 6Tt eivar icoddvapor petald tov, dtav ai
duverayoyai p = q kai q = p eiver Kei i 8o dinbeic.

SupPohilopey ToUTO ypdgovTes: p <=-q, SicBalouev 81 p ioobuvauel pé g
(BiePdlopev tmions @ p &y, kal pdvov éc’xv, qQ

180U Evar drdun Tapddelypa

‘H elbeia & elvon xéBeTos mpods Thv elbeiov ¢'. ‘H elbela ¢ elven ké&Betos
Tpds Ty elbeiav £ Mpheopev : p <= q, B10T1 loxuer p = q kal q = p,

3. NMOZOAEIKTAL

A) "Ag Becopriowiey THY yvoo Ty pas & iy B’ 1atw icdtnTa (x + 1)2 =
=x2+ 2x + 1, émou i peTaPAnTh X AcuPdver Tipds & TO cuvoiov Q, TV
pPNTEY TpayuaTikédy &pidpdv. Mwpiloper 611 1) lodoTns alTn dAndeUsr Sid k&Be
Tiww x € Q. AUTO TO cupPolilopey ypdgovTes :

Vx(xe Q) : (x + 1) =x>+2x + 1, SioPdlopev Bé: Bi1&k kdbe x, Smou x
dumkel gis TS aUvolov TGV pn TGV, dAnBever 61 (X + 1)® = x* 4 2x + 1.

To oUuporov ¥, 1o 6Troiov BiaPdleton «Bix kdBe», f) «B1' Ao Ta» Aé-
yeTon kaBohlkdg T) YEVIKOG TOOO0dEIKTNG.

Eis. repimrtadoels Aotmmov, 6Trws 1) GvwTép, TUTOPOUMEY V& XPT|OIHOTIOL-
oUpey 1O oupPoiov W, TI.y. :

YaWp (ceQ) PeQ):a+p=p+a

B) "As Bewprowpey Twpa Thy iodtnTa @ 3x = 15, dmov x € Q.

MopatnpoUuey 811 aUTn Btv dAnBeUsr Bid k&Be Twfy Tfis peTaPAnTRS X,
Thy émoiav AcpPdvopey &md 1O cuvohov Q. TLy. &1 x = 3 f| dvwTépw icdTNs
yivetan weudnys iodtns (9 = 15). “Yardpyer Suws Tiuf) s ueTaPAnTHs &mo TO
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Q, &ix T dmolav ) 3x =

15 &AnBeler. Eis Tdg TEPITTTWOEL, OTros aldTh,
YP&pouey :

Ix(xeQ):3x=15
kal BiaPdouey : Umdpye fva ToUA&y1oTOV X, &Trou X &v
Bix 16 Omolov dAndevel 871 3x = 15.
‘Opoiws TIUTTOPOUNEY V& Ypaywpey
Ix(xeQ):x+5>8
To oUpPorov 3; 16 moiov SiaPdleran «bmdpyer ot TouddyiaTows, Aéye
Tau bnapilakds mogodsiktng.

fkel gis TS oUvohov (),

AZKHZIEIZ

1) "Eqv évas dképatos &pibuss Myn es 0 ) 5, 7é1e elvan Biapetds i 5. N& Sia
TUTTOOETE Thy dvTioTpogou owveTaywyny kal va Etetdoere &y &AnBeds.

2) ’Edv ®Uo ywvian elvan opbai, TéTe elvon foan, Né& Siatumdoere Ty duTioTpogov
CUVETTQY WY Ny Kai v& &EeTdoeTe v &AnBeun.

3) 'E&v 8Uo elBUypaupa TufuaTa eivar jow, ToTe Exouv TO aliTd pijkos. N& Srarumds-
oeTe THY &vticTpogov ouveTaywyny kal va éetdoeTe &v &AnBeun. TIds Aumopoluey v Sia-
TUTDTWREY pafl THY Sobeicav TpdTaow kai Thy dvticTpogdy Trs ;

4) N& SiaTutroeTe piav TpoTacv loobivauov Tpds THY : & 5 efvan HeyaAUTepos Tol 3.

5) N& SiatumdoeTe pioy TpoTacw igodlvapoy Tpds THY 1 7 eUBela & elvon ToapdAAnios
Tpds THY elfeiav ¢, )

6) N& TomoBetricete ToV KaT&AANAov TToooBeikTnY &s Ta KéTwh :

@ (@+P)+y=a+t(@+y), Smou apyeq.

B) 2x ) 15, 8mou x € Q.

¥Y) x*+1)0, étav xe Q.

8) x* 41 # (x + 1)?, 6mou xe N (N= {123, 1)

g aB=p-a Smou o.peqQ.

4. ZYNOAON KAl TTOIXEIA LYNOAOQY.

"OTreos udbapey glg ™Y a kal B TdEw XPNoipoTIooUpEy THY Aétv «olvo-
Aow», OTav BéAcouey v Quagepfddusy eig TpdypaTa dplopéve kol Brokekpipver,
T& dTrola Becopolper Sha Suou, BnAadn, Smws Aumropolper v elowopey, &g uiay
SAoTTa. "Eyoupey Tapoadelyuartos xdpw :

To olvohov Téw pavnévrewy Tol dhpaPnTou pas.

TS givohov 6 padnTén This [ Tétews Muuvaoiou ToU Tyoheiou pas,

To olvohov &Y puaikddy Gp1fudov.

To olvorov Tév dxepaicov Tis AAYEBpas.

To olvorov Ty Nopdv Tfis ‘EAA&Sos.

To oUvohov T&GY Apvédy Tiis ‘EAA&Bos k.o.k.

T& mpdypaTa, T& Smoia ouvatrapTifouy Eva olvolav, Aéyovta grovycia
auToU ToU cuvdhou. "Cvopddopey ouvnBuws fva clvodov pé fua Kepahaiov ypduua
ToU dApaPriTou pas. Edw Svoudowpey Z TS guvohov TGV Grepaicov Tijg "AlyE-
Bpas, ToTE & ouuBoliouds —3 e Z onuaivel 871 O oToryeion —3 durkel sls TO o

ohov Z. *Edw v oToiyeiov o Biv dumikel els fva oUvohov Z, Yp&popey « ¢ Z. Ty,
=
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5. LYMBOAIZMOZ ZYNOAOY.

A) EpdBopey e Thy o kad B TaEw &T1 Evar olvolov oupBoAileTan

lov. Mi duaypogty Té&v oToiyeicow Tou EvTos &yxioTpou. TI.x.
N=1{1,234,. ..}, Q= {xenrouw}, Z={.. —3,—2-1,0,1,2,3,. .. }.

2ov. ME Tepiypogly YapakTnpioTikiis iBidTnTos TV oTolyElwy Tou TR
Pondeia peTaPAnTis kal dyxioTpou.

To olvorov, Ty, ©, TGV grwmivtwy ToU GAQAPMTOV pag oupPohileTal
ol g ERs @ Q = {x|x ocviiev ToU dhoaPnTou pos) (Q elven 1O glvolov TV
X, 6mou X elvan @eoviiey ToU dAgaPniTou uas).

A& 0 olvohov Z AUTTOPOUNEY V& yPEWwleY
Z = {xlx dxépanos THis ‘AhyEPpos].

B) TMaparnpobpey &T1, &v Z eivan Ever glvoloy kol X Eval &vTikelpevoy, TOTE
A B& loyin x e X f) 8& loyin x & Z.

6. ZEYTOE. MONOMEAEZ EYNOAON. TO KENON ZYNOAON.

A) “Eva otvohov pE 5Uo povov oTorxela ovopddeTar dperég odvolov ij Cebyog.

Mapddetype : T oUvoAoy TAV YPWHATWY THs onuaias pog eivan éva Bi-
ueAEs GUVOAOV.

B) Elodyousv els Thy Becopiav Tév cuvdAwy kal olvoda, T& omoia Exouv
fvo povov oTolygiov kal T& dvopdlouey povoperi] ouvoha.

Mapoadeiypote : lov. To olvohov Tév drepcicov THs "AAyEppas, ol oTroiot
Stv eiven oUre GeTikol olre dpunTixol, eivan T& {0}

2ov. To oUvohov Tév @uovnévteov T Adtews @ @ig elvan TO povopeAes oUv-
ohov {w}.

M) Maly pt 1& &Aa oUvohar Gewpolpey kol fva «guvohov Xowpls STOIXETON,
& dmolov dvoudlouey © Td Kevov chvohov. To cuuPohilopev pe @ A { }-

Hepadeiypota 1 lov. TS olvohov TéY pofnTédy Tfis TéCeds pas, of étroiol
#yow dvioTnua 3 u., elvar o KEVOV QUVOAOV.

20v. To alvorov {XxEN[x =x + 5}, elven 10 .

7. IEA ZYNOAA.

A) Avo olvora A xai B Aéyovtan ieo, tw kdbe oTorxelov Tou A elvar xal
aToryelov ToU B xal dwTioTpégos kéBe oroiyeTov Tob B elvan kai oTorxeiov Tol A.
ZupPolikdds ypdgopey © A =B

Hapodsiypeta : lov. {o,B,y} = {B,y.o}

2ov. {1,2,3,4,5,6,7,8,9} = {x|x uovowfipios quoikds &pifuss].

3ou. {2,3610y=12241, 23, 11=1}

B) T& ouvora A= {1,23} xai B={1,2,5} &tv elvar ioca. ZTupPohilo-
pev : A # B kal Slopdlopey 1 1o olvorov A elvan Sidgopov Tou B.
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D *H twoix THs icdtnTos cuvdAwy Exel Tas ERjs iBi1dTnTOs

) A = A (dvaxAaoTiky 18167ng), BnA. k&Be ovorov elven foov HE TOV
£QUTOV TOU.

B) A=B = B=A (cuuperpiky iB16Tng).
Y) (A=B xai B=1) =A=T (eTaBarik i516Tn).
A& 1O kevdv olvoiow Exousy @ F =

8. YIMOZYNOAON TYNOAOY,

A) "Eva olvorov A Adyetan Hrocby
eqv, k&Be oToiyelov ToU ouvdhou A elven
Allopev :

ohov &vos cuvdhou B, &, kal udvov
xal oToryelov ToU guvdAou B, ZupPo-
AS B (10 A tlval YmrooUvoloy ToU B il 16 A dyrdeleten s 15 B).
T clvorov B Adyetan olvorov avagopis 7| drepeivolov ToU A.

Mupadeiypara: lov. TS ovvorov Ner, T6v dpTicov puokéy &p1Bucdv, elvon
UmocUvorov ToU ouvdhou N, Tév QUOIKGW &p1Budhy,

20v, TO olvorov Tév paxpdv uwnévTwy ToU dAgoprTou pas elven Grro-
oUvoAor ToU cuvdhou TEV gwvnivTeoy adTou.

3ov. Té olUvorov A = { 1,23} elvar Ymroctvoror Toif owohou A, Si6Ti

xd&fe oToryelov ToU cuvdrou A eivan TTOIKETOV ToU A, An). cupgdves Tpds Tov
Sobévrar Spiopdy, k&be ocUvodov efvon mrooUvoror ol EQUTOU Tou.

B) "Eva cUvorov A AtyeTan yviioiov brosivohov fuds auvdhou B, &v Ac B
kal Umépyn Eva TourdyioTov cTolyelov Tou B, 16 Smoiov Biv elven
ToU A. ZupPoiikds  ypdpousy A C B xai SicPalopey @ T A elven
cuvohov ToU B.

Zuppaves Trpds ToV cuuBoAioudy olitdy elven -

Na CN, {eBy} C{ep,y.5} {any, } C{aennoum } kT
M) Elven powepov &1 loylouy of Etfis
oAoV» : l

oToryeiov
yviolov Umo-

it Ve . .
8161 TES S1&x THY Ewwolaw «UTmogUy-

a) A = A (dvakhaoTik), BnAadh kabe cUvodov slven YmooUvohoy Tol
£QUTOU TOU. ;

P) AcsBxrxaiBesMN=AcT (veveBarikn). ‘H loyls THs Bevtépas
18167 TOs paiveTan duéowss, g KAUCOUEY Biorypdppara ToU Venn 81 & oUvoha
A, B, T, émws éndbapey els Thy o kad P" Tafw. To kevdv alvodov @ elvan Wrro-
ouvohov kdfe ouvdAou A, B1dT1 Bév UTrdpyer duTixeipevor X, TO droiov vé Gurikn
gls 7O @ wkad v uf dwAkn els TO A TO kevdy oUvolov Exel Umoatvohoy pdvoy
TOV EQUTOV Tou : (F = (.

A) Eivar pavepdv, &mo Tous Sobévtas ducwaTépoo Splopovs,

6T (A < B kal

E) Efver ebkodov va dwwoniowper 81 4 Ewore «yviigiov UmocUvodovs Eyel

povoy ThHy petaBaTikiy iSi16TnTa. (N& émednBeloete THY TPOTAoW uE Eva Tra-
paderype).
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9. AYNAMOZYNOAON ZYNOAOY.
To ouvohoy TéV UToGUVShwy Evds TUVOAOU Z AEYETO! Suvaposihveioy ToU
owdhou I ket mopoTéTeTon Wi P (Z)-
Td wevdw oUvohov Exel Eva povov Grrocuvoioy, Tov auTdy Tou. AnhaBn £xel
1 =20 dmoouveha.
To povopehis GUVOAOY | & | EXEL §ho UTrooUvora TO & kal Tov EauTdu Tov,
BnAcdf Eyer 2 = 2! UmcoUvohd.
Ta Sipehis ouvohoy { ¢.p | Exst YmocUvore T& &, {aB ), {ai, | B 1,
Snhadh Eyer 4 = 2% UmoouvoAd.
To Tpwehis olvohov 1
{aB) {oyh Byl {ah {P
“Evee oUvohov pi 4 oToigeia £yl 7‘ — 16 UTTooUvoAd kol Yevik®DS Eva
alvoroy pE v oTolyela Exel 2Y UToouvola.

Eyel Umoolvoda Ta &, {a By i

By
1oLy ), 8nhadn Exer 8 = 27 Umoguvoha.

Mapaderype : To duvapooUvohoy ToU ouvbhou A = { B,y : elval TO
B = {8 feh {Ph {y) (Bl ok ARy} {aby
10. TYMITAHPQMA ZYNOAOY.,

A) "Av U eivor fve ovvolov Guogopds kel A elvan UTrogUvoAdy Tou, TOTE

Td cuvooy TG oTerysiwy Tou U, T& dteia Bty dunkowy gis TG A, AgysTal oup-

mhipope ToU A ds mpos 16 L. Touto mapioTdvetan pé AT CA. ‘O &pi-
=
opds aiTos CUPPOAIKGS YPAPETAL CA = {x]xe Ukai x €A .
-

Mapodeiypata : lov. "Eote U= £1,2,3,4,5,6 } kol A = £1,3,5). TéTe elvon
Ac=1{246,1.

20v. "EoTer ouvohov &uagopds T& clvohou N, T&Y QUotkiY &piBudsv. ToTe
cupTAMipeua ToU owdhou TEY &pTiwy quotkéy dpiBpdv elvat TO oUvoRov TV
TEPITTEV QUOIKGY &p1ducv.

3ov. "Av Bccopriowpey s gUvohoy Svagopds 1O oUvolov TEWV YPUMUATLOV
TOU c(?\@aﬁnmu uas, TéTE TO CUNTATpLUG TOU GUVOAOU TEW QrovnévTeV Eival
TO GUVOhoY TGOV oupqzwuwu Tou u?\cpaﬁn-rou Hos.

B) Tpagikids TO oUNTTATpWHA 3¢, ToU guvdiou Z,
TopIoTAVETAL ATO TO Blorypopiionévoy  uépos  ToU TTa-
PATTALUPWS TYNUATSS, OTIOY U eiven TS ocuvoAov dva-
popds.

M) Elven ovepdy &mrd Tov dobevta Sprouov 6TIA M AT =@ kal Ay AS =
"Erriong éwooluey UKOAws 6T C@ = U kal CL —Q

11. IZOAYNAMA (H IEOZOENH) ZYNOAA.

A) Ao oivoha A kal B, Bidgopa &md TS [, Aéyouev 6T1 givan igodivapa
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A iooaBevi), &v eivan SuvaTtor va dvTioToicwuer 76 A pi 1o B oUTws, WoTE €lg
aUTHY TNy dvTioToyicw k&Be gTolxelov ToU A va Eym éva kal pdvov quTicToryov
gTOIXEIOY &To To B xad kéBe oToixeiov Tou B vdsivan duTioTolyov vds kai 1dvov
oTorkelou &mo 1o A. "Orov, Bnicdr), Umdoyn augpovesiuavrog QuTioToly iax
ueTall TGV ouvdAwv A kai B. Ip&pouey ouuPorikéds A~ B ko SiaPaloper :
To oUvorov A sivar ioooBevis ué 1o B.

Mapadeiypara: lov. Ta clvora A = { g B,y }xai B={0, 1, v} clvan
icoofevf], 816T1 Suvdusba v dvTicTolyicwpey 6 A pi 15 B

» TX., OTes pai-
VETOL KATWTEPW !

fo B v} {o, By}
4 4 n S e K.T.A.
fe 1, vl iy 0

20v. To olvohov TV dvoudTwy TG fuepdy Tiis EPBouddos kal TO aUvoioy
TV PLUNEVTWY ToU dAgaPriTou uos elvan looafevf, Bi1oT1 Spiletan Gugiovoas-
povTos dvTioToixix (dvticTolyia fua TPOS Eve) peTaly TéHY oToIYElwYy TRV ou-
VOAWV TOUTwWY. ‘

B) Awx 16 kevdv ouvohow Bexoueha 6711 @~ .

M) Elven pavepov &mi foxuowv af &ifjs i816TnTes :

@) A~ A (dvaxhaoTikh), BnAabh k&b gUvoror elvan loooBevts pe Tov
EquTOV TOu.

B A~ B = B~ A (cupuetpixd).

Y) (A~B xai B~ T) = A~ T (ueTaBaTixn).

A) "OTreos dudBauey els T ' kol B TdEw, STav SUo olvola sival icooBe-
v}, Afyouer 611 Exouv Tov iSiov nanBikov apibpdv. *Epdboper g¢mions wé Tolov
TPOTOV eUpiokopey TOV TANGIKOY &p1fuov fuds TeTEpaouévou guvdAou.

B) “YmevBuuilopev 811 fva olvorov A AeyeTon memepaopivoy ut AnBIOY
ap1Buov v, édv elvan icooBevis ué To &py ixov &mékoupa Tou N, rou TeAelovaL el TO v,

"Eva givolov Aéyetan @reposivoiov, dtav Bty siven looofevis Tpds kavéve
&roxkoupa Tou N.

"Omws yvepilousy &md Ty o kad B TéEw v ouvohov gival &melpooy-
voRov, Eav kal povov Edw, eivan icooBevis TPOS YVNoIov UTTrooUvordy Tou.

Hepadeivpoata : lov. To olvoiov Téw TETPOY WVeov TG QUTIKEY &pifudy
ehvan {gooBeves e TO oUvoroy TGV QUOIKGY dpBudy. TolbTo fumopel v& Baiyhi
pe Ty Efs dvTicTouyiay :

{0t S N St oy L
T el il
(12 022 B2, 1A Tl e
2ov. To oUvoAov Pl O 16 1, dnAadt & olvodov Té TETPAY VGOV

TRV QuoIKGY &p1Budv, elvar &msipoaUvoiov. Mpdyuatt, 16 olvorov ToUTo elva
11
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icoobevs w16 yvioiov UootvoAdy Tou { 1, 16, 81, 956, . VA o ), Breos
puiveTca & THY KaToTépw QuTioTOKiQ:

dl 4o e ey e
T i
{1; le, 8l; 256, - .., e,
3ov. T olvohov TGV ypouuaTwY ToUu dA@afrTou uos elvol TreTrEpOCUEVOY
kai Eyel TANBIKSY Gpiduor 24, BioTi elvan {coofevés pé TO darokoppa Tou N, TTou
TeAeIovel elg TO 24.

AZKHZIEIZ
7) Molor &md ToUs KOTWTEPW oupPoriouols givat ophol kal Toiol égpaipivor ;

7
« SeN, ﬂ)%eN, y) 5eQ 5 3 €N

8) N& duaypayete T& oTOIXEIX TOU TUVCAOU :
{ x|x coxeavos Tfis YIS |

9) N& oupPohioete pé &GAhov TpodTOV TO cUvohov T, Shewv TGOV Tprywvwy, mou Exouv
SUo ywvias Towv 6plds.

10) N& ouppchioete pé xpfiow peTaPAnTis X kol yapakTnpioTIkis 1810TnTOs THV
oToryelwy Tou TO cUvoAoY :

A =23 5 T, B 130 17, 195G

11) N& oupPohioete évBeikTikds, duoyp&@ovTes pepikd oToIxEla Tou, TO gUvohov Z
TV dpynTikGy dxepaicov.

12) Né& ouuPoliocete ut dvaypaghy TéV oToixEiwy Tou 16 oUvolov :
B = {x|x gquoixds diyrigios BraupeTods S 5§

13) “Ouoicws TO olvorov :

A = { x|x dxépaios kad —1 {(x (4}

14) N& oupPohicete pé meprypagiy xapaxTnpioTikiis 5167 TOos T&Y oTOoXElwY TOOV

T& oUvola :
r={17, 34, 51, 68, 85, 102, 119}

kai A= {17, 34, 51, 68, 85, 102, 119,...}

15) N& oynuatioere T& Umoglvoda ToU { @, X, ¥, © 1, T& omoia eiven SipeAd.

16) N& gupPohioete pé Guarypagny T&Y STOIXEIWY TOU TO gUvolov @
E = !y ToAAamAdoiov Tou 6, xai 10 (y {51 }.

17, N& oynuaticete 16 Suvaposivorov ToU ouwdNdd A = { o, B, y, &

18) N& oupPodioete pé &AAov Tpdmov TO glvohov A, TéV TpRTwY &pifudy, ToU
glven BronpeTol Bk 6.

19) Né& #ferdoste &v givon foa i oy1 T& olvoha:

o) 13, 4,5 6 7... ) kal {xx BeTixds drépaios DR

B) {4, 32 1,0 -1, -2, =3, -4, =5,... } xal {x}x dxéponos 1Tis dAyéPpas < 4}

20) N& dvaypdyete &vdeikTikig TO oUvohov TGV uf} YT TIKGY Axepaiwv.

21) N& meprypduyeTe AskTikdds TO GUVOAOY :

{..., —10, -8, -6, —4, -2, 0, 2, 4, 6, o 10k o

22) N éfetaceTe & eivar §) Ox1 &meipoguvora Q58
T e

“){‘f e o T }

1111ﬁ17}
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23) Né& elpete olos &mmd ToUs kaTwTépew TURPoAiouoUs lvar dpfds kxal Troios topah-
pévos :

DPE{ @)L B B={0}0e{ }8x={x}

24) Tléoa oToixela et 16 olvorov A= {1, {1} }; Efvar §i &x1 &pBol ol oupPo-
Mopol 1e A, {1}eA;

25) Na dmopovdfite &v & elbUypaupa TufpaTa, T& ol dpilovrar dml wds evbeias
eivar f) Oyt UtrooUvora auThs Tis eUbeias.

26) 'Eav Sewpriowpey fva émimeSov (E) s olvohov onueiwy, Ti eivan TéTe pla edbeia
e Tou t¢mmedou cos wpods 1o (E) ; Mpayate Ty &wévrnoiv oas oupPorikds. 'Edav Bewprow-
pev 7o (E) s olvorov eUbeidv, i elvan TdTe 1) edfela ¢ ;

27) N& xapete dva Sidypappa ToU Venn 81d T& olvola :

A=1{1,2,5 7,9, 10,12, 15} B={1,234,9,}, '={1,259,10,13), E={4,12}

28) Molov elvan 76 oupmAnpwua Tou ouwdhou ©, TéV palnTpidv éves petou Mu-
pvagiou, s Tpds TO gUvoror M SAwv Tév pafntdv Tou MNupvaciou ;

29) ’Eav Sewpnowper tva émimedov (E) s olvodov onuelwv kal Exwpev yapdln els
70 émimedov Eva Tpiycwvov, Tolov elvan TO oupTAfipwpa ToU ourdAou TGV anueiwy ToU TpI-
yovou (uE 1O ¢ WTEPIKOY Tou) s Trpds TO Emimedov

30) N& xépete éva Sidypapua Tou Venn 8id 1& olvoda

={12347} B={1,2568} xal [={3,4569}.

31) Tpia oUvoAa A, B, I &tv Exouv kowdv oTorxeiov, &vd BUo Suws £xouv kowd oTor-

xgia. N& kdpete &va Sikypappa ToU Venn, To omolov vé& TapioTévn alTiy Ty mepimTTeow.

12, TOMH LYNOAQN,

A) Toptf} ouvdrou A ut alvorov B (*) Aéyetan TO olvorov, ToU émolou
k&fe oToixeTov Exel THY 1Bi1dTnTE V& dvrikn kal el TO A xai el 16 B.

ZUpBohov TS Toufs elvan 16 N, TO dmolov SiaPéleTan Topd. ‘O Splopds
aUTOs oUMBOAIKES yPagETX :

ANB={x[xeAkai xeB}

‘O Spiopos ol mepAauPével kal THY Tep{TTwo, KaT& THY dTrolav'To
fva ik TGV ouvdAwy elval TO . Oltw, Ty, AN & = &.

Mapadeiypata s lov. "Av A={a, B, y, e} xai B={cq ¢ n 8},
Tote AnB=1{a, ).

2ov. "Edv A = { x/x dxépaios peTaty — 2 xai 5} kad
B=il, 2, 4, 8, 16, 32, 64}, wore AnvB=1{1, 2 4}

B) ‘H wpdtis Tfis Toufs fxa Tag s 1BidTnTas

a) ANB=BnA (dwripetabeTixn).

BY(AnB)NT=AnN(BNT) (mpooeteupiomikn), af omoicn  Emodn-
BeviovTan sUkdAws.

M) "Eudfauey els my @ xal B’ Télw &Ti Tophy Tpi@ vy A, B, T, iy
omoiav oupPoiilopev pé : AN B N T elvea 16 olvoror (ANB)NT. *Ouoiwg
AnBNT NA elvar 76 ovodov (A NB N ) N A xox Emahnfeetan eixd-
As 611 ANnBNnII=AnTnNnB=xT1A

(") Ocwpobpev &va alvorov U Bacixdy, uh xevdv xaxl tedelwc Gptauévoy, 1ob dmolov

w2 AB elvar dmoctvora. ‘H mpdfic topf) xal 4 xatwtécw mpdke Evaaig, opllovrar ele b
Suvzuoaivehov o (D).
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A) Elven pavepdy émi, dtov A< B, téte A N B = A. EiBikoTepov elvan
ANnA=A &id k&fe cUvorov A.

E) ’Edv 8o olvoha Btv Eyouv kowd oTolXelx, TOTe f) Tour Twy elven T
kevdy olvodov. T& olvoda alTd Aéyovtan ToTe Eéva petald tov.

Nopadeiypata : lov. "Av A={1,2} kai B={3,4}, To1e A nB= .

2ov) Eis 10 kaTwTépw oxfipa T& sUUypauua Tunuata AB kal [A Tfig
evfelas elvan  onuelooUvoda féva petatu Towv, € ABNTA =&

3
A B 5 Iy

Ty 121

Karewotépew BAémete 1O Sidypappa Tfs Toufs BUo cuvohwy &ls Biapdpous

TEPITITWOTES :
A
A B A
(5O @ OO

Exouv Kovd otoiyeiu civart BC A glvar Eéva

Iy 12-2
13. ENQZIZ ZYNOAON.

A) "Evewais owvdhou A pé olvolov B Abyetal T& oUvelov, Tou dTroTeAouv
SAa T& oTorkela TGV BUo cuvdAwy, Strou PéPaia kdBe kowoy oToixelov TWY
Aoppaveton piov pévov gopdy. ZuuRoAIkEs & OpIopds aUTOS YEAPETEL :
AuB={x|x eA eltexeB }
Inp. Td «eiter onpaiver &T1 fva Tuyov oToixelov X THs &vddosws dwrkel § pdvov &g
76 A fj povov el 10 B §j dvrkel kai &g T& SUo oUvora A xai B.
Nopadeiypara: lov. "Av A= {1, 2, 3, 5} vad B=1{1, 2, 3, 4}, 16T
AwB=212.3 4 57
Zov. "AvA=11, 2,3} kel B=4{4,5 6} 7éic
A B, 2,03, 408 63
Bov. "Av T = {x|x dxéponos Tis *ApiBunTikfis Afycv els 0} kol A =
{ X/ &xépotios s "ApiBunTikiis Afycov els 5}, TéTe T U A = { x| Sxépaios TS
"ApBunTikfis Afjycw els 0 fj 5} = { x|x Sxépaios TTis *Api1Bu. SronpeTos Sia 5.
B) ‘H wpatis Tfis évddoews BUo ouvdhwy Exel Tas 1816t TS ¢
o) AuB=BuA (dvnueraBetikn), B) (AuB)ulM=Au (Bu N (wpoos-
TAIPIOTIKY), al omolan émadnfelovtar edxkdAws.
) Epddcey els Ty o kai B 1&lv 611 Evewoois Tpidov ouvdAwv A, B, T,
Th émolav ouuPorilouey pe A u B U I elvar 16 odvorov (A U B) u I "Opoiws
opilopey AUBUTUA=(AUBUT UA kck EikdAws #moainbevstar OTI
AuBuUT=AuTwB=BwAuTl wrA
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A) loxver AU @ = A, 8i& k&b cUvoror A. Al aiTod 1o & AeyeTan op-
sftepov otoryeiov Bia Thv Tpatv THs fvchorws cuUVGAwY.
E) Elven pavepév d&me Tov Solopdy THs fvdoews &TI dv A & B, o1
Ay B =B. Ewions elvan Au A = A,
2T) Téhos loxver A cuveraywyn (A U B =@) = (A= kai B= ).
14. AIAGOPA AYO TYNOAQON.

A) Aiagopd cuvdiou B &md cuvohoy A AfyeTal TO auvohov, ToU dmroTeAoly
Ta oToixeix Tou A, T& omoia Btv &vfjkouv els TO B. ZupuBohiletan p& A —B.
NMapadeiypata: lov. "Av A = {2 B Sh

ki B = {1, 3, 6
ToTE A—B=1{2, 4, Sl

200. "Av A={q, B, ¥, 5} kai B= {o, 8}, T0e A—B= {Bp, Y}
ZupPoAikids & dvwTépw Spiouds ypdgeton @ A — B = {x/x eAxad xeBL
B) Eivon pavepdv 871, &v T& ouvora A kal B eiven Eiva petaty Twy, TTE
7 Siapopd A — B eival 16 olvoiov A. "Emions elvan A —@5 = A,
M Eis 76 mapamietpws oxfiua 76 Sia- A B
YPaLUloutvor pgpos ToU A TaploTduel TV
Slagopdy A — B. Tlpopavids slvar: A—B =
_ A-(AnB) '

Ty 14—1
15. AI\MEPIZMOE TYNOAOY,

"Eotw E Tuydv un kevdy olvohov. Xwpilopey 1o T el Yroouroha Siagopa
ToU &, Eéva peTafl Toov dvd Buo, EoTw T& A, B, I' ToiaUre, ddate AU ByU M=
=2. Tote 10 owodov A = { A, B, I} Myeton fvag drapepiopog ToU T eis Tpels
KLOGELC.

[Mupadeiypata :  lov. "Eotew 70 clvodov T — {1,2,3,4,5}. Td ouw-
odov A= { {1, 2} {3,4}, {5} }elvon fveg Srapepionos ToU I els Tpeis kKAdoes.
“Evag &hAos Sicuepiopos ToU 2 els 3Uo kA&oels sivan & A ={{1,35Y {24},

2ov. "Edw Bewpriowuey 16 cuvorov N, Tév PUOIKGY &pIBuddy, kol T& Urro-

ouvoha aiToU Ny = { X/¥ puoikds &prios | kel N, = 1 X/X puomkos TeprTTds },
ToTE TO gUvodov { Ny, N, 1} eivon Evag dlopepiopds Tou N els Suo kAaoels. Ao,
G) Nu ;Q, N: "_";Zn ﬁ) Nu m N'. :g Kari Y} Nu u N.-: =N.
AZKHIELE
32) Edv A = { x|x Quoikds BiipeTds Bid 2 ) kad
B = { XX puokds BiipeTds Six 3, v eUpeTe TO oUvohov A N B.

33) 'Edv ¢ eivon pia e0feia kai K fvas KUKAOS el fver ETiTeBov ToTe
vePoliouds e K = & ;

Ti onualve 6

34) 'Eav & kaie’ slven BUo ebfelan fvds dmimedou, Tl onuaivel & oupBohiopdse A ¢

= @
35) Eaw A= {1,234579), B=1{2, 4, 6, 8}

kel E={1, 3,5 6} vk elpeTe T4 :
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) AnB B)ANnT y) AnBnT

) AuB g A-T D AuBUT

36) Mé Ta gwwora A= {1,231}, B={345) kai [ = {1,3,5} v& ¢émaindedoeTe
&1 loyvouwy :

QAUVEBAND=AUBNAUT P ANBUND=ANBUMBANDN.
Al a) xkai B) loyUour yenkds. N& SiaTumdoeTe pe Aflers olTds TGS dUo iBioTnTOS.

37) Afsetan 16 oworov A = { 1,2,3,4,5,6,7,8 }. "Av A, eivan TO olvolov TéV TepiT-
Ty dpifipév Tou A kai A, 16 cUvehov TéV oTorgelwy ToU A, T& 6Tola eivan pikpdTepa ToU 6,
v& xafopioets pi dvaypagfy TV oToikEly Twy T& guvolra :

o) ALnA, B)AUA Y)A-A 8 AnA g A-A D %‘A‘ n) SAS

38) 'Eav AC B kai émions BES A, ti elvan 1 AN B ;

39) “Eva owvohov A Exer 10 ovoxeio. “Evar &Aho cUvorov B Exer 7 oToiyela kai 1)
Touf Twv A N B éxer 4 ortoiyeia. TTooa oToixela Tou A Siveivat kai oToryeia Tou B ; (AT 6)

40) N& k&pete éva BIapepiopov Tou ouvdAou

A={e, B v 5 & L, n 9 1 x}

a) €ls SUo kAGoers P) eis Téooapas KAQCELS.

41) ’Eav A = { x'x dxépatos kal —1 (x{ 5} kai

B=1{02,-273,510} v& elpere 16 olvohov AN B

42) "Edw A = { x|x pnTos &piBuds kai x { 3 1 kad B={ x|x pnTds dp1Buds kal x Y—3 },
v& elpeTe TO ouvohov A N B.
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KEQAAAION 1]

KAPTEZIANON I'INOMENON
AYO IIEIIEPAIMENQN ZYNOAQN.
AIMEAEI®Z EXEZEIZ. SYNAPTHZEIZ - ATIEIKONIZEIE.

16. AIATETAI'MENON ZEYIOZX EXETIKQN APIOMQON.

A) Eis Thv B’ Taliv épdBaper S1& Ta BiaTeTary péva Celyn oxeTIRGY &p1fpddv,
onh. Bix mapaoTéoes o5 ai @ (-2, 3), (5, 5), (=3, 6) (=2, —2), k.TA kai
yevikdss (o, B), émou «, B oyeTikol dpifuot Sidpopol peTall Teov eite Syl

YrmevBunilopey 611 el TO SiccreTarypévou {eUyos oxeTik@v dpifucv Biv
emiTpETETAL EvaAAary ) TEY &pifudy, Trou TO &mroTteholy (6Tav elvet Bidgopor),
B1OTI TOTE TO (eUyos &AAGer. Td Bioretaryutvoy {ebyos, Tx., (—3,4) el

Sikgopov Tou SiaTeToryptvou [elyous (4, —3 ).

YmevBunilopev émioms 8T, &&v (y, y) elven va SioreTorypévov (elyos,
TOTE TG ¥ AbyeTan: mpdtov péhog Tol BioreTerypévov {etyous kail TO W debiepov
pélog Tou.

B) "Encdouey drdpn 81 Thy yeueTpikiy TapdoTaow T&Y BiorreTary péveov
levydv oxeTikéy &piBudy pé onpeia Tou mméSou.

O pedeTrCwWHEY TWPA TUVOAX SrareTarypéveoy [euyddy, Td dmoia TohdKis
B xpnoiwoTomowuey gs alThy THy T&EwW.

17. KAPTEZIANON IINOMENON TYNOAOY A EIL LYNOAON B.

"Av Exwpev BUo dtroladnoTe gUvoda A, B, Bi&apopa ToU kevoU, 1@ Omoia
S8V eival UnoypemTIK®S ovvola apiBpdy, duvdpsba vk oXTHaTICWPEY TTapa-
oTaoes, s ai (@, P), (o, P x.T.A., éou T TpdTOY péhos kabe TapoaaThaEws
v dvnkn eis TO olvodov A xal TO Ssm'spov gl 16 oUvohov B. "Edv Tdpa oupgeo-
vnowuey va Adywusy 6T eivar (a, ) = (o, p’) £av, kai povov Eav, elvar a = o
kai B = B (*), ToTe kdbe TowalTn TrapdoTacis AfyeTon Swaretaypévov (edyoc.
To ouvolov Shcov T&Y SixreTorypévew [euydw (o, ), mou oxnuaTilovral, &v

(*) Iliv obvodoy Sukgopov wod & clvar ipwdizaudvoy ud ulay oxéow (§ 21 xal § 25)
lodtnTog, Paost hc omolag Swxxsivovrar T& o7 ouyela Tou.
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APwpey TO o &mo TO A kel TO P &me TO B, AbyeTor KUPTEGLAVOY AVOPEVOV
05 Guvohov A imi 0 covolov B kai oupPohileran pe A X B.

Eis Tov dveTipw Opiopov Stv &mokAsieTal va glvon A = B TéTe 0 AXB
ylveran A X A kol yp&oETal SUVTOMOS: AZ,

*Errions elven A X @ = kal@ AB =

SUMPOAIKEX & GvoTEpL GPIoUOS ToU KEpTECLQVOU YIWOUEVOU YPagETAl :

AXB={(x )| x €A xai yeBj.

T& olwoha A, B AéyovTal mupayovieg ToU KOPTETIQWOU YIVOUEVOU, TTPG-
105 TO A, delTepos 1O B.

Mapadeiypata:  lov. "Eotw A=1{o B, v | xka B={23}. "Exouev
AxB={(a,2), (& 3), (B, 2), (B 3 (r.2) (y, 3) . TMaparnpoupsy 871 &mo
xdfe ororgeiov Tou A mpokutTouy 2 [eiyn (O0c glvon T& oToxeia Tou B),
foptvers o T& 3 oToryeiot Tou A 8& Tpokuypouwy 3 - 2 = 6 fevyn. Aniadn
& mAnBikds dpibuds Tou A X B givon TO ywouevor TGV TANEiKdY &p1Buddv TdHV
A xai B.

Mt Tov 1510V TPOTIOV QUUTTEPQIVOUEY, YEVIKWTEPOY, 411 Gv Six Buo TreTre-
pOTUEVD TUVOAT A xai B elvon mAnBikds &pifBucs ToU A =« kol TTANBOIKSS
dpifpds ol B = A, tote AN Oikos pBuds Tou (A X B) =x- n

20ov. "Eoteo méhw A= {q, B,y | kai B=1 2,3 kal & oynuaTiow-
ey 7 B X A, Eyousy BX A =1 (2, o) (2, P) (2,9 (3, &) G B B b
TMapornpoUuey 81 16 Afiflos Tév oToIXEiCY Tou BXA glven 2 + 3=6. To
A X B 8ucos elven Sidpopov Tou B X A.

Tevikdds foyuer : A# B =~ AX B BXA

3ov. Eotee A=B={—2,3,4) Toreelver AXA=A*={(-2, -2),
(‘" 2? 3)1 (_ 21 4):’ (3l o 2)1 (3, 3)! (3! 4)1 (4? 33 2)! (4’ 3)' (41 4) :

18. TMAPAZTAZIE TOY KAPTEZIANOY I'INOMENOY ME IMINAKA AINAHE EIX0OAOY,

Eis 70 Zyx. 18 —1 PAémere fva Trivoka, ToUu  dvoudleTal mived Surhiig
£icodou, uié TOV OTTOTOV TTUPIOTAVOUEY TO KEPTECIO-
3 [@3) [ (8,3) | (y,3)| vov ywonevor A XB, &mou : A=1{qpB v ka

¢ =12 3), 80\ 10 AXB={(x2), (& 3), (B.2),
2 |(a.2) | (B,2)] (v,2) @ 2, (2, (v D )

8 a B Y ‘H othAn Tou « &idar Ta Lebyn (o, 2), (o, 3)
els THY kaTdAAnAov Btow Twv. To idiov oupPaivel

B AR ko Bi1& Tég oTHAas TAW B kad Y ToU Trivakos.
Eig 70 Zy. 18—2 PAémeTe TOV Tivake SITTARS
elodBou Sia Ty TapdoTacw Tol KOpTESIGVOU 4 1-24) | 3,4)| 4,4
ywoptvou Ax A, émou A={-2, 3,4

3 |23 3.3 @,3)

N& KOXTOQOKEUGOETE TrivaKa S1TTATS elodbou
Bi 0 B A, émov A={a, B, y} ki B= {2, 3}.
(Mol 8& TomobefioeTe T& gToiXeia Tou B;)

IZnp. Eivar govepoy 611 Buvdpela va KaTOOKEU- A
Gowpey Tivaka S1mAfs elodBou kel Bia fva Tuyov VTTe- A
cuvahov KapTeoiowou yIvopévou.

18
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19. TEQMETPIKH (FPA®IKH) TAPALTAXIE KAPTEZIANOY TINOMENOY.

‘BEdv Gewpriowuey Ta péAn fuog SrameTarypévou [elyous ayeTIkGY Sp1Budv
WS CUVTETOY MEVaS onueiov eis TO émimedov X Oy, 167e kébBe SiaTeTory pevoy {eUyos
TOPITTAVEL Eva onusiov is TO EmiTeSoy cUTo, ‘Emropévess fva Kapreoiovdy Ywo-
uevov pé duo TapdyovTas 84 TAPIoTaVN TOTE £vex gUvolov onpeicoy Tou EmiTreSou.
To ocuvolov Tév omueiwv Toltwy To dvopdfopey yempetpkiy () YPSPIKNY)
napactacty tob Kapresiavod yivopévon. ‘Edu X

’ \ : 3 , 35
M={—-1,1,2)) kai N= { 0, — T} , ToTE M X N= {(— 1,0),(—1,-7/\’
1,0, (L-3). @ 0), (2 75‘)} kad &5 76 ox. 19—1 Pémete Ty yeoue-
TPIKNY Tou TrapdoTaow: lvanr To gnueoctuohov : { A, B, T, A E Z!.
Ay
ljg
S cumid T T
x 0 E=(2,0) x
-1:2):8 A=(153) ol R
. ‘. Z.— 3) Y . .
= 2‘7
er T
&4 ] . .
; oi x
vy, “ 8 L
Ty, 19-1 Ty, 19-2

Enp. Eiven gavepdv 811 SuvdueBa va EXWUEY YEWUETRIKTY TTapdoTao Kal £vds UTTo-
Guvorou (1} kevou) Evds kapTediavol Yivouévou.

B) Mecopetpixny Trapdotaciv fvog KapTegiavou yvopévou kéuvopey auvnBeos,
STow T& wEAn T&Y (euydv Tou elvan oxeTIKOl Gpifiuot.

"AMG kal STav Ta pEAn Té leuydv fvos Kapreoiovol yivopévou sivo
GAAns guoews, NUTTopoUuey vk ATIEY YEWUETPIKTY TrapdoTacy alTou. "Ag
Becopriocopey, T.x., T& oclvoha A — 1By} kad B=1{8,¢}, émou 1& a, B,
Y. 8, & eiven mpdowTa (.. "Avtwviou, Baoieiou, Mecwopyiov
ASBI= !{(G- 8): (D:: E), (ﬁl 8)! (B' €), (Y; 6)' (Y: E) i

A v& TTapoaoThowpsy YEWHETPIKGDS TO A X B, AauPdvoysy opfoywrious
&tovas Oy, Ow xai i ToU Ox sis ioas peTafy Tewv &mrooTdotig YPOPOusY T
a, B, y. Mpagouev émions Spoiws &mi Tod &Eovos Oy T& B, ¢ (Zx. 19-2). Toéte
TO {eUyos, T.X., (o, 8) TaploTaveTan &S TO onueiov I, 10 feUyos (B, &) &md
onueiov Z k.T.A. kai TO gUvolov TéV onueiwv { I, A E, Z,H,©
HETPIKT TrapdoTacts Tou A X B.

AT.). "Exouev

} elven 7 yeco-
19
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20. AIAIPAMMA KAPTELIANOY I'INOMENOY.

A 8 *Ovopddouer Bidypoppa fvods KapTeaiauou yi-
voptvou A X B Bva Bigypoppa Tou VENN Bix Ta
cuvoha A kol B, els To dmoiov Utrdpyouv £l mhtov

e . \
a kapuTUAa PEAT), TTOU cuvBEouY TO WEAT) k&Be (elyous

-

kol &8TyoUy &Tro TO TrpHToV el TO BeUTepov pEAos
Tou (eUyous. OUrw, 1%, gl TO Zy. 20—1 PAémeTe
16 Bidypaupa ToU KapTesiavoy ywopivou

AXB = {a Py} X{be) = {(08) (e,
B8, B e (v, 8 (. O}

Eis 1o Zy. 20—2 PAémete To Bidny pauua Tou KapTeoiavoU ylvouévou Tou
owdhou A =1{a, B, y, &} émi o ouvohov B = {1y, 8, ¢ [}, T& omoia Eyouv
kowd oTorxeio. Eivon :

AXB={(xy) (28), (a8, (&0,

@), B8, @ B0
vy 8, (e s O
@y, 58, G0, 60
. Al 1O [ebyos (y, y) TIPETEL v EXWUEY BéAos, ToU va dwvayxwpf] dmo TO
oTaigeiov y kol v EmioTpéen els TO {Blov’ QUTO TO TTOPIGTAVOUEY pE TOV Bpoyov
(i OnAed), o PAETTETE elg TO axTuor To iBiov kdpvopey 81 o Leuyos (6, 8).

‘Eaw A = B, 8& #xwpev Sidypaupa Grws Tou Sx. 20-3, s 1o omoiov

PAémeTe TO Bidypapma Tou KapTeoiavou yivopévou Tou ouvdhou A = | 1,2, 3, 4 |

Ty, 20—1

gl TOV foUTOV TOU.

Zx. 20—2 Fy. 20—3
L. Elven gavepdy 6T1 fjuiropouiey V& KOTOOKEUATWHEY Bidypaupa kal tvos Utrogu-
véhou tvds Kapreoiavou ywom‘vou.
AEKHEELE
43) "Av & BoTetayuéva (evyn (x + 1,5) xal '(—-1,\4: — 1) elven foa, va elpeTe TG

X Kol .
44) N& Aapete éva ouoTnpa &tévwv dplokavovikéy (*), va TpoobdiopioeTe TQ on-

™

Aoloravovixdy, Eav elvar dzboyo-
vy sk uh b c
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pela a) A=(8,5) PB) B = (-3,6) kai va edpete Tag OUVTETaYHEVTS TV GUUPETPIKGY TOoU A
mTpos TNV apxnv O kai 1wpds Tous &Gfovas x'OX kai W' Oy,

45) "Av A 1 1,2,3, ) xai B = { a,B,y }, v& elpere 16 A % B, v& xépete 16 Sidrypappd
Tou Kal va TO TopaoThoeTs Kai pé Tivaka SimAfs elodbou.

46) "Av A = {2,3,-5 | xal B = {2,~1 } v& elpete 10 a) A x A, P) AxB, y)BxB
Kol va KapeTe 7O Biaypaupa Tou A X B xal THY yewpetpikiy apdotaow Tou B x B.

47) Toia elven T& oUvola &mod T& émola éoynuaTtiodn 1o KapTeoiavov ywdpevor
(=1, =1), (=1,0), (1,1}, (0,~1), €0,0), (O,1), (1,=1), (1,0, (1,1) };

N& kauete 10 Bidypaupa Tou KapTeoiavol ToUTou ywopévou, Tivaka BimAfs elod-
Bou kai yewueTpikiy Tap&oTacw aUTou.

48) 'Eév 70 oUvorov A » B mepiéxer 5 aToixela (Gevyn), méoa oTeryela elvan Suvatov
vé& TepiExn kaféva &md Td olvoAa A kal B

49) 'H dxohoubla Tdv Siateraypévev 6 S L i A
leuydv (2,3), (4,5), (L,4), (4,3), (2.3), (1.,6),
(4.2), (4,3), (2,3) elven Brarayh) Aoyayol mpos 5 H £ _r i
Tpokexwpnuévny  Sipoipiav Tou, ouvtaybeloa
BE «XDBIKa» TNV YEWUETRIKNY TTapdoTacty, Tou 4 : K 0 8
Phrémere els 16 Zy. 20-4. o) Na dmokputrro- |
ypagnoeTe Thv Siatayny, P) ME tév  iBiov 3! 0 E Y I
Kwdika» v& ocuvtdaleTe TO unvupa . «dvapévo-
uev EvigyUoEigy., 2 P N A H
40) "Eaw A = { -2, —1,0,1,2 } v& oyn- )
paTioeTe 10 Kaptegiavov ywépevor A A kai 1 z = z a
VG KAUETE YPAPIKAY TapdoTacy alTou.
51) 'Eaveivei AS U kal BCS U, 1é7e L.

B elven 7| 61 A x BCSU = UJ; Né& Scddoere 1 2 3 4
fva Tapddeaypa. Sy. 20—4
52) Na& kdupete 76 Bidypappa  ToU A A kv A= {12
21. AIMEAHI IXEZIZ. EIAH TINA (AIMEAQN) EXEZEQN,

A) "EoTw &mi A kal B elven Buc oUvoha Bidgopa ToU kevol cuvdhou. Kéde
UtrooUvoloy Tou xapTeciavol ywoptvou A X B AbyeTal dupuekfg oygéalg &mo
To A &g 1o B (*). EifikiTepov: KéBe oyéors o Eva olUvodov A s T auTod
ouvohov A, BnA. k&Be YrrooUvoior Tou KapTegiavou yivopdvou A X A, & AeyeTan
oréaig pioa cig 10 A, eite dmAoUoTepoy, oyiolg Eig 10 A.

"ATTO TOv Spioudy aUTdY cuutrepadvopsy 611 kale oyfag elvan Eva givo-
rov dwatetaypivoy Leuydv.

Napéderypa: “Eotwy A= {1,2,0,8) kai B = {2,0,3,5% ¥
cuvchov Ro= { (1, 2), (1, 0), (2, 3), (0, 3) } elvan Umecivorov Tol KOPTETIOVOU
ywoutvou AXB = {1,2,0,8 } X {2,0,3,5 t. ‘Emropéveos 16 R elvan pia oyEalg
&md 1o gUvorov {1,2,0,8 } ¢is o { 2,0, Sy,

Aix va SnAcocpey 6T fvar [eUyos (Y, W) dvixe els plav oytaw R ypdagouev
ownfes x R . "Qote x Ry onpaiver (, w) € R. A iy OXECIV TOU dveoTépw

(*) Eig =0

= fd magadeinwpey 14 Exilztov Sypeiig.
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mapedelynaros éxopev @ 1R2, 1RO, 2R3, OR3, &nAadn (1, 2eR, (1,D)eR,
(2,3 €R, (0,3) eR.

To oUvohov TEY TPWTWY LeAdY TV Leuy G, Ta dmroia &mroTeAouy picy
oytolv R, AéyeTon mpirov nedioy 7 nediov opropol Thg oyxEGEOS R. ©a 7o
ouuPohifewpev pt TT. To guvolov TV SeuTépoov LEAGY TGV [euydd, Tou &mo-
tehow ThY R, Aéyetan devtepov mediov 1) nediov 1@V Tipdv TiS oyxfocmg. O
10 gupPohileopey pe T. To auvohov MuT Aéyetcn Busikov covorov tfis oyéae-
wg R. ©& 1o ouuPohifewper e U OUtes Bix THy oxéolv R Tou dvwTepw
apadelypaTos, Eyouev OTL !

16 Tebiov SpiopoU TS slvan T

& TreBiov Téw Tipwédv Tng elvan 6 T

.
s R

= 1,2, 0V @A
={203}CB

T6 Paoikdy TS cUvohor given TO =TNuT={1203}

Haputijpnoig : ‘H &vwtépw oxtol = {(1,2), (1,00, (2,3), (0,3) 1, TTou
eivon wia oyéols émo 10 A = { 1,2,0,8 | gl 16 B =1{2,0,3,5 }, elvan ouyxpoveds
ploc oxtols péoa gls TO AuB=r=1{012358} &6t R eivon Eva UTrOOUVO-
Aov tou [xT.

‘H dverépw oxéots R elvan émions wia oxéols, and té chvorov M eig 10
covorov T, 1o A R elven v UrogUvohov Tou TTXT kai dxodun eivar pia 63618
péon glg 1o Paoikdv abvolov U=1{0,1,2,3}, 8i16m alrn eivon Umroouvorov Tou
UsU.

*Axdun f R eivan &iong wia oxéots péoa eis 1o { 0,1,2,3,4,5,30 }, ou elvat
gva UTrEpOUVCOAOY 100 U kai gmions slven wio oxéois péoc els kade UTrepoUvoACY
ToU PacikoU Tng cuvdrou U.

Mevikéss oo oyéols &mod éva oUvoAov els &AAC elvan pia oyxtoispéoa els
o Pagikdy TS guvohov. (Bl ;)

B) Mia aytols, w5 ouvchoy (leuy@dv), kafopileTon siTe pé dvaypaeiny TV
[euyy, 170U Thv dmoTeAoly, eiTe wé cuvBikTy, SnAQdn mEpLYPUQNY LUPAKTITIPL-
crikiig id1oTTog 810 Tl pEkm TOV Zevy@v e

I) Topudsiypotu oyEGEWY. Eidwkal Tiveg oyéocig. (%)

Mopaderypa lov. "As Sewpriowiey Buo ouvoha Bidpopa TOU KEVOU, TT.X.
2yq glvohov pednTéw A= {a,B,y,8} Kkai fva alvohov ToAewy B = (KA M N, X
ZnTerTan v& kofopiowuey ui Guary pagny &Y oTorKElcy Tou TO gUvoAov R, Tév
SiarreTarypéveoy [evydv (X,Y), Ty omoicw T& péAn ikavotroloUy Thv ouvdnkny
«b x €A Bye Emokegdi THY v € B». ZupPohikds alTd ypdgeTan o &S ¢

Ri={(xy)/xeA Exa ETiokegBT| y e B |.

*Ag Urrobéowpey oy e

6 palnThs o Exel Emokegli] Tas moAas K, M,

& padnThs P Exel Emiokeghf ThHY TOAW A,

DAL R ot
(*) "Ex Tév TapadElyHaTOY Kul TOV TEOTEWOUEYOY TR0

Mo goxfozev Tob Kepz-

aabov 1T vi BolloDy, ot wath Thy zglow 100 St8doxovtoc dpuniv Sk Thv Eumidwmy ExanTns

£viTnTOS.
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S uabnTng y &y Emiokegdf Tas TéAeis M, N, X,

6 podnThs & Biv xel émokepdf koupiov TOAW ToU ouvdiou B.

Ta Siaretarypéva {elyn, ol ikavoroloy Ty ourlnknY «x € A Eyel EmiokeghT
v € By elven Aoimrov Té dkdAoudy - (& K), (M), (BA), (y,M), (v.N), (v, %),

@ote: Ry={(x¥v,)/xecA Exel &mokeghii y e B | =

={ (%K), (@M), BA), (r,M), (ruN), (y. X))

"Exouev Ao1mov 666 picw oxtow R, &ms 16 A els 76 B, siven 8t R, CAxB.

HNepornpoluey T& s

1) Eis tiv oxéow R, dviikouy kai otol
uékog, . T (oK) kai (a,M).

2) T wediov SpiopoU TS oxéosws R, eivan 16 T = {aBy, } CA

3) 16 meBiov T TGy Tfis oxéoews R, eiven 76 T = { KAMNX 1 < B.

4) Zwbnkn, Tou Spiler THY OXEaW, elvan B «x € A Eye Emiokepli v e B»

5) 76 Baoikdv gUvehov THS oxéoewselvon T TT U T = LaBy, KAMN, XL

Els w0 mwopdBarypa autsd TEPaTTPOTEY
EmioKepBT kauuiav &mrod Tas TOAEls ToU guvd-
Aou B kai Emopévwos Giv Spileten (eUyos pé
TP@TOV UEAos TO B. Aéyoper eis TV Tepi-
TToWw aUTNY &T1 1| 6éols 6év sivan Opropé-
vy 81 x = 8.

Ty dvertépw oyéow R, &mo 16 ovvo-
Aov A els T6 olvoAov B NUTopoUpEr V& THY
TUPATTNCWHEY UE TO Sidypauua, TTou BAéme-
Teels 70 Xy 211,

rela (Lelyn) ut 10 abto npdtov

drkoun &1 6 pobnThg & i Eyel

S5 D]

Eis 10 Zy. 21-2 BAémere Tov Tivaka SimAfis eicddou Bk ThH oxéow R,.
T& dvrioToka (ebyn onuevortar TTaUPOUS
gl TV kaTdAANACr Sioty Tov.

X Mapadevypa 2ov. "Ag Bewphowpey TéAw fra

guvodov uadnTtédv A = { o,B,v,5 ) kol fva olvo-
N Aov Tohewy B = { K,AM 1.

|L “As Urofécwpey &1 :

| M+ 6 palnTns o dyewnfn e THy woAw K,

TA + & pobnTis B &yevnn els Ty TOAW M,

S | S padnTng & &yewndn i Hy TéAW N,

} b | S uednTng y B&v Eyswhfn els kauuiar dmo Tég

[B TOAEs Tou cuvdiou B.

JZA SRR Teparnpoupsy Tdpa 871 pi THY  guubnkny

= «X € A Eyewnfn els v e B» kafopileton 76 olvo-

Iy 21—-2 x . E } : : i

Aov Ry = { (x,¥) /X € A Eyewfifn els y €B}, 75

omolov ds olvolov Sietetaypévey [euyd sival pia oxeats. ‘H oyéors el R,
fluTropel va TapaoTadf kol pE dvaypaghy TRdv oToryeicov Tngs.
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