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MEPOZ MNPQRTO

KE®AAAIO 1

ZYNOAA

ENANAAHWEII KAl IYMNAHPQIEIL

1. H ENNOIA THE XYNEIAI'QIHE

A) "Otav Aue «& 6 elvan va ToAAarAGo10 TOU 2», BIATUTTCVOUME YI& TOV
&p1bud 6 wa TpdTaor, mou &AnBevel.

"Otav Aéue «T1é Tpiywvo ABI elvan lgdmAeupor, BiaTutrdvoupe wia TpéTaoT
yi& 10 Tpiywve ABI.

B) "Ag &etédooupe Topa Tis Efis BUo TpoTdoes, Tou yix guvTopia Ba Tig
Svopdoouvue p kal g.

p: Evas &piBuds Afjyer ot 0 ) 5
q: & dpibuds elvan Bicupetds Bia 5.

MvwpiGoupe 871, &v 1| TpdTaon p dAnBelel, TOTE Kai f) TpdTaon ( &Anbever.
AnA. & Bvas dpiBuds Afyer ot 0 A 5, ToTE alTos & E&piBuds elvar BiaupeTos
Bi& 5. TTHv meplmTwon aUTth Adpe &1 f| TpdTaon p Exel ds Aoyikh guveTela
(ouvemdyeTar) Ty TpdTaon ¢. TuuPolikd ypdgouus: p = ( kai SiaBaloupe:
) TPOTAOT P OUVETTAYETAL THY (.

[evikd, dtav pa npotaon p aindeder kai abrd Exer dg hoyiki) cuvinsia pid
Gk mpotaen q va dindeder ériong, toéte hépe Bt W mpdracm p CUVERGYETAL
v npbtaon q.

Alvoupe pepika dxopa mapabeiyuata.

10) "Av Eva Tpiywvo elvan loookeAds, ToTE Exel Tis ywvies Tis Paoews Tou
ioes.

‘H mrpéTaon p elvar: #va Tpiywvo elvan ioookehés. ‘H mwpdTaon q elvan:
16 Tplywvo aiTd Exer Tis ywvies Tiis Pdoeds Tou foss. “Exoune p = q.

20) 'Edv o= 3, 1018 af = 9.

‘H wpdtaon p elvai: a=3,

f| mwpéTaon g elvar: o =9
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[pdgovue ouuPoAik&: a =3 = a? =09,

30) 'Eav éva oxfiua elvan TeTpdrycwvo, TéTe elvan dpboydvio.

‘H wpéTaon p: «hva oxfipa elvar Tetpaywvor Exel ds ouviTaia THY Tpd-
Taon §: «1o oxfiua aUTo elvan dploydvion.

‘H tpyaocia pt wpotdoeis Tiis poppfis p = q AéyeTan mapaymyikds GvA-
royiopds. ‘H mpdtaon p Aéyetan OmdBeom kol # mpéTaon q AéyeTan gup-
népaopa. ‘H ouvemaywyn p = q SioPadetan TéTE:

gav p, tote q f), MmO &A&, p ovverayetar g.

2. AOI'IKH IEOAYNAMIA

ATIO UId SUVETTaYWY N «p = q» UTTOpoULE v& oxnuaTicoups THY «q = p»,
f omola AbyeTton dvtiatpogn Tfis mpeatns. "Av f) ouvemraywyn p = q &AnBelel,
ToTE f) § = p elven dvBeyxdpevo va dAnBeel ki alTh A v& piv dAnBeder.

lapadeiypata :

lo) p=q: & x —y =8, 101e x > y, f) dmola &AnBeler. ‘H &vrioTpogn
guveTraywyn q = p elven: & x >y, ToTe X —y =8, #| bmola Btv dAndeler
yevika (yiarl ymropel Ax. va elvar x —y =5 kT.AL).

20) p = q: "Av bva Tplywvo elvar lodmAeupo, TéTe elvan looydwio (&An-
615).

q = p: "Av tva Tplywvo elval looydvio, TéTe elvan lodmAevpo (dAnBis).

Avo npotacerg p kal q hépe 61 elvon loodlvapeg petali roug, Gtav ol ovvena-
yoyés p = q kei q = p elvar kai ol dvo dhindeic.

Mp&gpoupe T6Te p < q Kal SioPdloupe: p looBuvapel pt q. (AlaPélouue
twions: p, tav, kal pdvov &y, q).

Afvoupe Bva dxdua TapdBeryua:

Bav x>y, TéTe y < x fi oupPodikd x >y = y <x (p = q).

Edv y < x, 7éTe x > y fj oupPodiké y < x = x>y (g = p).

lpédgpoupe p <= ¢,8nA. x >y <= y < x, Emadf kal ol Slo ouveraywyds,
p = q kal q = p, &Anbelouy.

3. MOZOAEIKTEE

A) "Ag Bewprigoupe TH yvwoTh pas &mo T B' TéEn lodtnTa: (x + 1) =
=x*+ 2x + 1, émou f| petaPAnTh x Talpuel Tips &md TO olvodo Q, TV
pPNT&Y TparypaTIK@Y &piBuddv. Zépoupe &1t | lodTnTa aUTh dAnBelel yid xébe
Tipn X € Q. AUTo TO ypdgoupe oupPolikd:

vx(xeQ): (x +1)=x2+2x + 1

kal SiaPaloupe: yid kdfe x, dwou x dufikel oTd gUvodo T&V pnTév, dAnbelet
dm(x+1=x2+2x + 1.
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To oUuPolo vy, TO dmoio BiaPaleTal «yix k&ber Ay «y1d SAa Té», AéyeTau
kabolikog 1) yEVIKOS mOcOdEiKTIC.

ZE TEPITTTOOELS, AOITTOV, &TTws 1| TAPATTAVW, UTTOPOUME V& XPT|CIHOTIOIOUHE
TO gUuPoro y. Ax.

voavPp@e QQ(REQ): a 1 P=P + «

B) "As Bewprigoune Twpa ThHv loétnTa: 3x = 15, dmou x € Q.

Elven elkoho v& Biamiotdwooupe &1 ) lodtnta alThy Bév dAnBeler yid
k&Be Tiun TAS peTaPAnTfis x, THy dmola Talpvoupe &md T6 olvoro Q. A.x. yi&
x =3 ) mapamdvw igdTnTa yiveTan fgdTnTa weudng (9 = 15). “Ymépxe Spws
Tipn Tiis peToPANTHs x &wo 1O Q, yix Thv omoia 1) 3x = 15 &Anbever () x = 5).
2’ aUTEs Ti§ TEPITTTWOELS YPAQOUE:

Jx(xeQ): 3x=15
kal SiaPaloupe: Utrdpyel Eva TouAdyioTo x, émou x dunkel oTd guvodo (),
yi& 16 émoio dAnfever 6T 3x = 15.
"Etrions pmropoupe v& ypdyoups:

Jx(xEQ): x +5=>8 (yrati;)

To oUuporo 3 SioPddeTan «Umdpyel Eva TouAaxioTo» kal Aéyetan Drapia-
k0g mooodeikTng.

AZKHZEIZ
1) "Av Evas dxépaios dpifuds Afyer of 0 A 5, ToTe elvan Braipetds Bix 5. N& Biax-
TUTWOETE THY &uTioTpopn cuvemraywyt kal va tEetdoeTe &v dAndeve.

2) "Av BUo ywvles elven opbés, ToTe elvan Toes. N& SiatumdoeTe THv dvtioTpogn ouverra-
ywyf kal va tfeTdoete &v &Anbeer.

3) "Av bUo elBUypappa Tufpata elval foa, TéTe Exouv T 1810 piikos. N& SiaTumwoeTe
THy duTioTpogn ouvemaywyt kal va tEeTdoeTe Gv dAnBele. s propolpe vé SiaTumdoou ue
wall THv dpxikfy Jrpéracn kai THv &vrioTpogn Tns;

4) N& Srartumdoete mia wpdTaon loodblivaun wpds TAv: & 5 elven peyalTepos ToU 3.

5) N& BiartumrcdooeTe pia wpdTaon lgodivaun mpds Thv: # elbela e elven TapdAAnin
pds THv evbela €.

6) N& Totmoferrioete TOV kaTdAAnAo mwooodelkTn oTd Tapak&Tw:

a) (a+P)+y = a+(B+y), mou @, B,y € Q.

B) 2x > 15, émov x € Q.

Y) x*+4+1> 0, étav x € Q

B) x*+1 # (x+1) dmovu xe N (N=(1,2,3,...}).

) a-p=p.a dmou o, Pe Q.

4. EZYNOAO KAI ETOIXEIA ZYNOAOY

“Omrews péBoape oty A’ kal B' T4En, ypnoipomoiolue 1 AéEn «odvoion,
Stav Bélouue v’ dvagepfolpe of mpdyuaTa Opioutva Kkal «Blokekpipévan®, TTou

(*) ITob Eegwpilouy o Bva dmd 16 &Aho.
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Ta Bewpoupe GAa padi, dnAadr, Omws PITOPOUME VA TTOUME, TGV Wia OAOTNTA.
“Exoupe mapadelypatos xépr:

To oUvoho T@V @uvnévTwy Tou GA@aPrTou uas.

Té olvoro Tédv palnTdv Tiis M TdEews Nuuvagiou Tou ZyxoAeiou pas.

To oUvoho TGV QUOIKEY &piBudy.

Té ouvoho T&V drepalwy THs "AlyERpas.

Té oUvoho T&vV voudv Tis ‘EAA&Das.

To ouvoho T&v Aipvdv Tfis ‘EAA&Das k.0 k.

Ta mpdyuaTa, mou ouvamoTeholy Eva oluoho, Aéyovtal atoiyela auTtou
Tou ouvdhou. ‘Ovoudloupe ouviBuws Eva guvolo ué éva kepaAalo ypauua ToU
dAgaPriTou pas. "Av ovoudooupe Z TO gUvolo Tdv dkepaiwv Tiis AAYERpas,
TéTe & gupPoriopds —3 € Z onuaivel 8T TO oToixeio —3 dvrikel oTo olUvoho Z.
"Av Bva oToixelo o Bev dviikel o’ va oUvoho Z, ypagoupe a g Z.

2
5. LYMBOAIXMOXL XYNOAOY

A) MdBaue oty a' kai B’ Tafn &1 Eva guvoro oupPolifertal:

1) Mt dvaypagn Tév oToixeiwv Tou péoa ot &ykiotpa. 1.y
N =i{1,2,3,4, .4} Q=daegmionol; Z={. =3,~2; =10:1,;:2:35. 26}

2) Mt mepiypagr) xapoaxTnpioTikiis 1B16TnTos TGV oToIXEiwv Tou Wé TR
PorBeia peTaPAnTis kal &ykioTpou.

To oUvodro, m.x. @, T@v guvnévtwv ToUu dAgaprTou pas, ouuPolileTal
kal ds E6fis: 2 = { x| x gavfiev ToU dAgaPriTou pas } (Q elvanr 16 glvoro TV
X, 6mou x elvan guviiev ToU dAgaPriTou pas).

MN& 710 guvoho Z ummopoUpe va& ypaWoulE:

Z={x|x &répaios ThHs "AAyéPpas |.

B) Mapatnpoupe &m, &v Z elvan éva olvodo kal x Eva dvrikelpevo, ToéTe
fi 8a loxver x € £ fj 0& loyue x ¢ Z.

6. ZEYI'OE, MONOMEAEX EYNOAO, TO KENO XYNOAO

A) "Eva guvolo pt 8Uo uévo oToixela dvouddeTal diperég abvoro 1j Gedyos.
Napaderypa : To ouvoro TGV Ypwudtwy Tiis anualas pas elvon Bva SiueAds
gUVoAo. i

B) Elodyoupe a7t Bewpia Té@v ouvdAwv kal olvoAa, ou Exouv Bva pévo
aToiyeio kal T& Ovopdlope povoperts) guvora.

Mupadeiypara: lo) To olvoro T@v dxepaicov Ths 'AAyéBpas, Tou Bév
elval oUte BeTikol olte &pvnTikol, elvar 16 {0 }.

20) To ogUvoro TV uvnévTwy Tis Atfews @hg elval To povoueAts auv-
oho {w }.
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M) Magl pt 1& &AAa olvoha Becopolipe kal Bva «oUvoho ywpls oToixeTan,
oU 1o dvopdloupe: td kevd abvoro. TS ouuBolifoups udi s Bali-Ja

Mapadeiypata: lo. TS oUvoho Tév padnTév Tis Tafeds pos, ToU Exouv
dvdornpa 3 ., elvar Td kevd oUvodo.
%0. T6 ovvoro fxeN x=1x + 5}, elvan 16 .

7. IEA EYNOAA

A) Ao ouvoha A kol B Aéyovtat laa, &v kdBe oToixelo tol A elvar kal
oroyelo Tol B kol &vtloTpopa kdle oToryeto ToU B elvan xal 16 oToiyelo
+00 A. ZuuPohikd ypagouue: A =B.

Mapadeiypata: lo. {a, By} =1{B v a}

2.{1,2,3,4,56, 7, 8,9} ={x|x vovoyhipios puaikds Aap1Busds |.

% (273610} = {2, 2 + ;2.3 1= Tk

B) T& oVvora A={1,2 3} xal B={l, 2,5} 8Btv elven loo. ZupPohi-
Zoupe: A # B xal SiaPdloupe: 16 olvoro A elvan 81 dpopo TOU B

M ‘H fwoia Tfjs lodTnTos ouvbiwu Exer Tls EEfs 1B16TNTES:

o) A=A (dvorhaoTihy 1BidTnTa), BnA. k&b olvoro elvat foo uE Tov
tautd TOU.

P) A=B = B=A (ouupeTpixn 1816 Ta).

Y) (A=Bxad B=T) = A=T (ueTaPatikf 1BidTnTa).

INa to kevd ahvoro Exoope: @ — @

8. YIMOLYNOAO LYNOAOY

A) "Eva aivoho A MyeTtar brogbvoro Evds ouvoiou B, t&v, xai pdvo Edv,
x&Be oToixelo ToU guvéhou A elvan kal gToixelo ToU guvdrou B. ZupPoii-
Zoupe: A =B (10 A elvar Umoolvolo 100 B A 10 A dyxheleran oo B). To
oUvoho B Aéyetal oUvodo dvagopls fi dnepabvoro TOU A.

Mapadeiypata lo. Td ouvoho N, T@v &pTicov Quoikdy ap1Buddy, elven
Utrocuvolo Tou ouvbhou N, T@v guaikéy dpiBudv.

26. Td oUvoro Tév hakpdv guvnévtwy ToU dAgapfiTou uas elvet Utro-
gUvoho ToU guvdhou TEV QuynévTwy TOU.

30. T olvoro A=1{1,2,3} elvar Umoolvoro 7100 ouvddou A, yartl
x&Be gtoixeio ToU guvdhou A elven gTolyElo 100 A. Anh., olugoove ut ToV
dpiaud ol Bwoaye, x&Be oUvoho glvan UmrooUvolo ToU EauTol Tou.

B) "Eva oUvoro A AéyeTar yviioio broatvoro uds ouvdrou B, &v A = B
kol Urrdpyer Bva TouldyioTo aTolyElo 10U B, tou Btv elvan oToiyelo ToU A.
SupPohikd yphpoupe A C B xal BiaPdloupe: & A elven yvigio UrrooUvolo
Tol B.

SUppeova pt 1o oupPoliopd aUTd elvat:

NGEN; {a, Byy) Crf o Py st Bk freny Lul C{eemov @) kT

) Elven gavepd &1 loyuouy ol EEfis IB16TNTES Y1t THY Evvola ayTTOTUVONON !

9
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@) A=A (dvaxdaoTiki), SnAadh x&Be cUvolo elvon Umootvodo TOU
tauTtolU Tou.

P)(AcsBradBecl) = Actrl (vetaParixn). Té 811 foyve 4 BeUTepn
1816t Ta @aiveTan dpéocs, v ké&uovpe SiaypdupaTte Tou Venn Yia T& oUvola
A, B, T, &mes pdbape oty o kai P’ T&EN. To kevd olvoro @ elven YrrogUvodo
k&Be ouvdlou A, yiati Biv Umdpys dvTikeipevo X, moU va &viikel 0TS & kal
va& pfv durikel oT6 A. TS kevd guvoro Exel UrooUvoro pévo Tév Eautd Tou:
2 < &,

8) Elver gaveps, &md ToUs Spiopols ol Beoape Tapardvw, éT1 (A < B
kai B € A) <= A=B.

E) Elvon elkodo v #wvoricoupe 8m 7 fwvoia «yvnolo UrooUvoror Eyer
povo T petaPoTikd {BidtnTa. (N& graAnfeloete THY TpdTaon pi Fva Topa-
derypa).

9. AYNAMOZYNOAO IYNOAOY,

To olvoho T@v UmoouvdAwy tvds ouvdlou I AéyeTan duvaposivoklo ToU
owddov I kal TapioTéveTan i P ().

Td kevd oUvoro Exel Eva pdvo Umoolvolro, ToOV Eautd Tov. AnAadh Exel
1 =2 Yrootvora.

To povouerds olUvolo {a} Exer 8bo UmooUvolra, 16 @ kal Tov toutd Tov,
BnAadn Eyer 2 = 2! YrrooUvoda.

To Bwehds olvodo { o, B} Exer UrooUvora T& g, {a,B}, {a}, {B}, B7-
Aabn) Exer 4 = 22 UrooUvola.

To Tpiuedds olvoro { a, B, v} Exer Umoolvora T& @, {o, By}, {a Bl
{fayh {By} {a}h {B) {Yy} Bnrabh Exel 8 = 2% Ymoolvoha.

‘Eva oUvoro ut 4 oroixsia Exet 2% = 16 UrooUvohar Kad Yevika Eva oUvo-
Ao pt v oToixela Exer 2¥ UtrooUvoAc.

Mapaderypa: To SuvauooUvodlo Tou ouvdhou A={aB y! svar 1o

W= {2, {a} (B} (v} {xB}L {ay} {By} {aB yl

10. ZYMIAHPOMA LYNOAOY

A) "Av U elveu &va otvoro dvagopds kal A elvon UrooUvord Tou, ToTE
T oUvolo T&V oToixelwv ToU U, ou &év dufikouy oTo A, Adyeton ovprhijpopa
TOU A s pds o U. To TapioTavoupe pt A° i CA. ‘O dpiopds almds oupPo-

=
Ak yphoeton: CA={x xeU kol x gAL
e

Mapadeiypara: lo. "Eotw U — {1,2,3,4,56} kal A= fdy 335 aldne
elven Ac =12, 4, bl

20. "EoTtw ovvoro &uagopds 1o olvodo N, Tév QuoIk@Y &p1Budy. ToTe

OUUTATIpwUa ToU ouvdlou Ty dpTicov PuUOIKdY Ep1Buddy. elvan TS alvodo Tév
TEPITTEV QUOIKEY &p1Buddy.

10 i
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30. "Av Bewpricoupe d olvodo dvagpopds T oUvoAo TV YPRUMATWY
Tol &A@aPriTou. uos, TéTE TO oupTAfipwua ToU ouvdlou T&Y eunévtwy elval
6 olvoro TV cuppdvwy ToU dAgaPriTou uas.

B) Mpagik& T& ocuumhfjpwpa Z°, ToU ouvdhou Z,
mapiotéveton &md TO Biorypapuiouivo uépos ToU Tra-
pamAeUpas oxfuares, dmou U elvat 16 olvodo dva-
gopas.

%%/

M Elvan povepd &md Tév dpiopd, mou Swoay, & An Ac= 2 xal
A U Ac =U. ’Ermlons etkora twoolpe &1t Co =U xal CU = o,
v v

11. IEOAYNAMA (H IZOZOENH) IYNOAA

A) Alo oUvoda A xal B, Sidgopa &mo 16 @, Mue 6T elven loodbvapa
# toooOevi), &v elven Buvordv vd &vTioTorylooupe o A ut 16 B Fron, doe
o’ abth) TH dvTioToixla k& oTotyeio ToU A va Exel fva kal pévo &vtioToryo
oroixelo &md 16 B xal kéfe oToixelo Tol B va elven &vrloToryo #vds kai uévo
otoixelou &md 16 A. "OTaw, SnAadf, Umdpyel dp@ipovosfipaven dvmioToryia
peTa€l Tév ouvdhwy A kal B. Mpagoupe ouppoiikd A~ B xal SiaPddouue: To
atvohe A elvan looblvauo wé 16 B.

Mapadeiypata : lo. T& olvora A= {a B, v } kal B={a, 1, v} elvan loo-
Suvapa, yiaTl umopolpe vé& dutioTolyiooupe 78 A pt 10 B, .. Smws gordve-
Tl TAPOKETW:

{aPiy} {a Pyt
R ul R K TA.

fiot i, iy {1, o v}

20. To oUvolo TéV dvopdTewv TéV fiuepdv Tiis ¢BBopddas kal 16 oUvoho
&V puvnévTav ToU dhgaprTov pas elvan looblvaua, yiotl &pileTon dugpipo-
vogfipavTn dvrioToryla (dvmioroiyfa Eva Tpds Eva) petall Tédv oToixelwy Tous.

B) Né& 16 kevo glvoho BexduaoTe O6TI: B ~ .

M Elven govepd i loxuouv ol £€fis IB1OTNTES!

a) A ~ A (dvexdaoTikf), SnAadh xd&be olvoro elvan looBlvaio pt TOV
touTd TOV.

P) A ~ B = B ~ A (oupuetpixiy).

Y)(A~Bxad B~T) = A~T (veToPaTikn).

A) “Omes udbope oTiv o kel P’ T4En, Stav 8o clUvoha tlvan looBlva-
pa, Mpe &1 Exowv Tév (610 mAnfikd apifpé. Mdabaue tmiong b TTo16V TPATTO
Pplokouue TOV TANBIKS &piBud duds TreTEpaTUEVOY GUVOAOU.

E) ‘YmevBupiZoupe &1 Eva ouvolo A Aéyeton memcpacpévo ik TAnOiIKd d&pi-
Bud v, &v elvan looBivapo pt o dpyixd drrorkopua 100 N, TroU TeAeicovel oTO V.

"Eva oUvoho Abyetan dmewposivedo, dtav Bty elva looBuvauo pé kavéva
&mréxopua Tou N.
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"Omexs yvowplloupe &mrod v o« kal P’ T4En, Bva olvolro elven dTrEipooivo-
Ao, #4v, xal pdvo 24y, elvan loodUvapo pé yvioio UtooUvord Tou.

Mapadeiypata: lo. To olvoro Tév TETPOY VWY T&Y QUOIKGY &piBudsy
elvar oo8Uvapo pt 16 ovvoho @ PUOIKEY EpiBudy. AUTS uTropel v gave
ut Ty EEfs dvmoToiyia:

filie 2. B A

b v
{12,22,3%, 42 2

20. T otvoro {1,4,9, 16, ...} ,Bnrabh 6 olvoro Tév TETPay VoY TV
puotkéddy &pifudv, elver &meipooivolo. Mpayuarikd 76 ouvoro airtd elvar lgo-
Svapo pé 16 yvfioio Ymooluord Tou {1,16,81,256, ..., v, ..., &mex pai-
veTal &mod Ty TopokdTe dvTioToryia:

{3104, upovigrernemgl by 1

v g |
{IPL6/814256, Ton, ghansrd

30. To oUvoho TGV ypapudtwy Tol SA@aPriTou upas elvan TETEpAT v
kol Eyel TANBIKS &p1Bud 24, yiatl elven ioobUvapo ut 16 dmdkopua Tou N, mou
TeAelovel oTo 24.

AZKHZEIZ

7) Mool &md Tols Tapak&Tw oupPoliouols elven owoTol kal moiol Aadepévor ;

a) 5eN, p) %EN, Y)5eQ 5)%EN

8) N& dvaypdyers T& oToiyela ToU ouvdrou:
(x| x dkeavds Tis yfis)

9) Né& oupPorloete ut &Adov tpédmo 16 olUvoro T, Shev 1@y Tprydvewy, ol Exouy
800 ywvies Tous Spbis.

10) N& oupBoMoere ué yphon HETaPANTRS X kal yapakTnptoTixfs 1BidtnTas tév
oroixelwy Tou Td olvoro:

A =2/ 3,18, 7,11, U3, 17;:19)

11) N& oupPorloete Bubeiktind dvayphgovtas pepikd oToixela Tou Td auvoro 7,
ThY dpunTikddy drepalev.

12) N& ouuPoricere pt dvaypagh TV oToryelwy Tou TH gUvodo:

B = (x| x puoikds Biyrigios Siaipetds Sid 5)
13) “Ouofros T avvoro:
A= {x|x dxépatos kal —1 — x < 4)

14) Né& ouppohrloere pd TPy pagt) XapaktnpioTikiis 151dTnTas TV oToiyelwv Toug

T& oUvora:
I = {17, 34, 51, 68, 85, 102, 119}

xal A = {17, 34, 51, 68, 85, 102, 119, |

15) Né& oxnuartiosre Té Umootvora Tod 19 X, y, w}, T& dmrola elvan Bipedd.

16) N& oupPorloere pd dvaypagh Tdv oroixelwy Tou T aUvodo:

E={y |y moMamidoo 100 6, kal 10 - Y < 51).
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17) N& oxnuatioete & SuvanooUvoho ToU guvéiou A= (a B v 8}

18) Né& ouppolloeTe pt &Ahov TpdTo TO clvoho A, TéV TpDTWY &p1Buddy, mou elven
Siaipetol B 6.

19) N& tetdorre &v elvon Toa f &x1 T& olvoha:

a) 13,4,56,7,...) xal { x|x Oetikds xépatos > ¢ 1

p) (4,3,2,1,0,-1,-2,-3,-4,-5 ...} xal {x|x dxépaios Tfis &AyiPpas < 4}

20) Né& &vaypbyete EvBeIKTIKG TO OUVOAD 18V ufy dpvnTikdy dxepalcv.

21) N& meprypéyete pt Adyta T8 glvolo:

(..., —10,-8,-6,—4,-2,0,2,4,6,8,10, ...}

22) N& Eetdoete &v elvon § &1 &meipoouvola T&:

1~ 18 & Al ofl
ol 35 7 5 T ]

ool pld 1 1

olL s v 1% 5 %]

23) N& Ppelte Toids amd ToUs rapakdTe oupBoliouols elval owoTds kal o105 Aa-
Beptvos:

o) ze{eo) B) 2={0}, ) 0e{} B x={(x}.

24) Téoa ororyela Exer & oUvoro A=(1,(1)}; Elvan f &1 owoTol ol ouupoh-
ouol 1e A, (1) eA;

25) Né& &mogavleite &v T& elfUypanpa TufiuaTa, Tou dpifovtar Taves ot pik elbela,
elvat | &yt Umoglvoha alTfis s eUBelos.

26) "Av Bewpfiooupe tva brimedo (E) s ouvodo onueleov, T elven TéTE Wi eUBelar €
To0 bmmiBou ds Tpds Td (E); Tpayre ThHY &mévtnofy gas oupPohikd. “Av Sewpriocouue
T4 (E) d oUvoro elBerdvy, T elven TéTe 4 elfelae;

27) N& xévere fva Bidypauua 100 Venn yi& T& ouvoha:

A=1{1,25791012 15}, B={1,23,4, 9}, F'=1{1,2,5,9 10,13}, E = (4,12}

28) Mo elvan 16 oupTAfipwua 100 ouvdhou ©, Tév pabnTpiGy Evds peTolU [u-
uvaclou, ds mpds T aUvolo M 8Awv TéV pabnTdv ToU MNupvaoiov;

29) “Av Bewpricoupe tva Emimebo (E) & aUvoho onpelev kal Exouns xapdEel oTd émi-
eBo Eva Tplywvo, oid elvar T ouuTAfipwua ToU ouvdhou TV anuelwy TOU Tptycovoy
(ut T towTEpiKS TOU) O mpds 1o dmimebo;

30) N& dvere fva Bidypapua ToU Venn yi& T& oUvoha:

A={1,2,347) B={(12568} kel M=1(3,45629}.

31) Tpla olvoha A, B, [ Biv Exowv xowd ororyelo, dvk Blo Suws Exouv Kolvd oTOol-
yela. Né& xbvete bva Bidypapua ToU Venn, wou v& Tapigtéver auTh THv Teplmrwon.

12. TOMH EZYNOAQN.

A) Touh owéhou A pt olvoro B (*) A¢yetan O oUvodo, Tou ké&be oTol-
yelo Tou Exer Th 1810TnTA v& dvikel kal oo A xal oTO B.
SUuPoro THs Toufis elven TO N, ou BiaPdderan topfi. ‘O dpropds ciTds

oupuPoAikd yplgeTal:
AnB={x|xcEAxd xeB}

‘0 dprouds mepiAauPéver xad THY mepitrTaon, dmou o fver &mro T& ouvola
elvar T @, “Etol, X, AN 3= 2. ,

(*) Oewpobue Eva otvodo U Baouxd, byr xevé, wal Terelg dplopévo, tob bmolou ¢ A, B
elva Omootvora, 'H mpdiy top ol § Embpevn mpdEn Bvoon dpllovral otd Suvapoaivore #(U).
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HopaSelypara: lo. "Av A = (a, By, elxaiB={a,¢n, 0} 161t ANB =
=f &pe Ju

2. "Av A={x|x dxéperiog uetaly —2 kai 5} kal
B={1,2481632 64}, 167 A N R B b

B) 'H mpdén Toun Exei Tis Efs 1816TnTes:

@ ANnB=BnA (dvTipeTodeTikn).

BPANBNIr=AnBNN (TrpogeTaiproTikn), ToOU EmreAnfevovten
eUkoAa.

M) Mébowe otiv o' Kkai P’ T&En 811 Toun TPIGY ouvdheov A, B, T, mou
T oudPoAilouue pé: A N B N [, elven 18 olvoro (AN B)NT. ‘Opoles
ANBNTNA v, 16 civoro (ANBNT)N A koxk "Emcdneleron e0-
kAa S ANBNTMF=ANTNB=xTA.

A) Elven qovepd &1, Stav A < B, 161t An B=A. Eidikédtepa elven
An A=A, Y& ké&be olvolo A.

E) "Av 8Uo oUvoda Sbv Exouv kowd oTolyele, TéTe ) Topn Tous elven TS
kevd olvodo. T olvora alrd Aeyovtan TéTe Eéva petati TOVG.

Mapadeiypata: lo. "Av A = { 1,2} kxaiB={3,4}, 761t ANB = g.

20. Z16 mopaxdTw oxfiua T elBUypaupa Tufuara AB kal TA Tfis €Y=
felas € elvon onueloouvora Eéva uetaU Tous: AB N MA = .

—o———ﬁ-——o—-—rAE
A B J A
Iy 12-1

Mopokdre PAérere T Bibypaupea s Toufis SUo cuvdhwy ot Bi1xpopeg
TEPITITEOCEIS !

A B A ik
- B 8
C0 ) (@ OO
Exouv xoivd oroixela dlvat B € A elvar Eéva
Ey. 12-2

13. ENQZH LYNOAON.

A) "Evewon ouvdhou A p¢ olvoro B Aéyetan 16 olvode, moU &mroTeholv
SAa T& oToryeia TV Yo ouvdAwy, Smrou PéPaia xdbe kowd oroiyeio Tous T
malpvoupe pia pévo gopd. ZuuBorid & Oplopds eirds ypgeTon:

ANB={x|x€EA #re xE B}

Inu.: Td «elrer onualver 811 fve TUxdV oToixelo X Tfis dvcboews dvfiker A pdvo oTd A

fi uéve ovd B A dvhxe xal o1& Buo olvoda A xal B.

Mapadeiypata : lo. "Av A=11,23,5) xal B={1,234}, téte
AwB=1{1,23.45)
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2. "Av A={1,23} kai B={45,6} sore:
AuB=11,23 4,56}

Jo. "Av [ = { x| x dxéponos Tiis "ApiBunTifis, TOU Afyer ot 0} xad A=
={x|x dxépaios Tiis *ApiBunTikils, ToU Afysr ot 5}, téte TUA={x|x
&xépaios Tis "ApiBunTikfs, ToU Afyel ot 04 5} ={x|x dxépaios Tfis "ApiBun-
Tikfis Sicapetds Sk 5}

B) ‘H-mpdgn Tiis Evidoecs SUo auvdhwy Exel Tig 1B16TNTES !

a) AuB=BuU A (dvriperadeTixn).

pAuBULUr=AUBUD (TpogeTanpioTik), ToU EmaAnBelovTa
eUkoAa.

M) Mdfope othy « ked P° T4En &T1 fvwon Tpddv ouvbiwv A, B, T, mou
T4 oupPoiifouvpe it A L B U I, elven 6 olvoro (AUB) U T. ‘Opolws dpifoupe:
AuBuluA=(AuBuUDNUA kok Eixoha tronfeveTan 8T
AuBulr=AuluB=BUAUT k1A

A) ’loyust A U @ = A, yi& k&8 olvodo A. I aitd T @ Abyetal obhdé-
tepo otoyelo yi& THY TpdEn Tiis Evedoews GUVOAWVY.

E) Elven gavepd &rd Tov dpioud Tiis Evidaees &n,&v A = B, t6te AU B =
= B. 'Emiong elvat A U A=A,

IT) Téos, foxer f| ouverraywyh (A U B = @) = (A= 2 xkal B= 2).

14. ATA®OPA AYO EYNOAQN.

A) Alagopa ouvorou B &md alvodo A Atyetan TO oUvoho, ToU &TTOTE-
AoUv T& oToiyela ToU A, T& dmoix Bév &vtfikouv otd B. ZupPolileTan ut A —B.

Moapadeiypata: lo. "Av A= {1, 2, 3,4,5}kadB={1,36}, ot A—-B =
={2475}

2. "Av A={a,B, Y 5} xa B={a 5}, ToTE A-B={B Y}

SuuPolikd & Traporéuc dpIouds YpAgETaL: A—B={x|xEA kai x&B).

B) Elven gavepd 8T, &v T& oUvoAx A xal B elven Ebva petafU Tous, TOTE
# Siagopd A — B elvan To olvoho A. ’Emions elvan A— @ =A.

M Ird mapoamielpws oxfipa 16 Bio- B
ypoupiopévo  pépos ToU A TopioTdvel TH N
Siagopd A — B. Tlpogavds elvoi: A— B=
=A—-(AnNn B).

15. ATAMEPIEMOE ELYNOAOY. £y 14-1

*Eoteo T Bva Sy1 Kewd ouvoho. Xwpiloupe TO 5 ot Umoouvoha Sidgopa
Tou @, Ebva peTabl Tous &vé Buo, ot T& A, B, I Tétoia, dote AL B U i =
— 5. Tére 16 olvoro A= { A, B, '} AbyeTcn fvas Swapepiopdg ToU X of TPES
KAGOELG,

Mapadeiypata: lo. “EoTtw T0 ovoro £=1{1,2,3,45 }. Té ouvoho
A={{1,2}, {3,4}, {5}} e fvos Sicuepiouds Tou T ot Tpels KAGoES.
"Evas d&AAos Siaqepiouds ToU I ot SUo kAGoels elvan 648, ={{1,35},{24}}
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20. "Av BGewprigouus 16 oUvoro N, 1@v guokdv &piBudy, xal T& Urro-
ouodd Tou N, = { x| x guaixds &pTiog } ked Np={x|x PuaIKdS TrEPITTSS },
TéTE TS oUvoro { Noy Ny } elven dvog Slapepiopds Tol N ot Slo kAo, dmeidy
elvea: @) N, # &, N, = o, B) NeA Ny= 2 xad ¥) N, U Nz =N,

AIKHZIEIZ

O3 "AvA=(x|x Puoikds Siapetds Bid 2 ) kal

B={x|x guoies Siaipetds Bk 3 ), v Ppelte 16 olvero A N B,

33) "Av e elvan & edBela wal K fvas xixhos o Bva bmimebo, TéTe Tl onuaiver & oup-
Poiouds e N K= g;

34) "Av ¢ kal ¢ elvan o eUBeTes Bvds dmimébou, 1l onualver 6 oupPoriouds e N &' = o ;

35) "Av A=1(1,2,3,4,57,59), =(2468).
xkal F[=(1,3,56}, v& Ppelre T&:

a) AnB BYANT, YAnNBANT

8) AW B, ) A=, & AuvBUT

36) Mt 1& olvora A= (1,23 b B=(3,4,5) xal =1, 3, 5} v& drarndeloete
&n loytouy:

u)Au(Bnr‘)=(AuB)n(Aur). B)An(Bu N=AnBu@nD.
Ol &) kal ) loytow yevikd, N& Siatumdroere pi Adyta adTis Tis BUo 1816t Tes,

37) Alverar 16 olvoro A = {1,2,3,4,5,6, 7, 8. “Av A, elvar 16 clvoro TGy TEPIT-
TdY &p1Budv Tol A xal A; 16 olvodo T oroielwy Tol A, mou slven HikpdTEpa ToU 6,
vé& xafoploete i dvaypagd Tév oTotxelwv Tous Td oUvoda:

DANALPR) AUALY) A=A, §) AN A, © A~ A, L) CA, n) EA"

A

38) "Av A < B xal tmlong B < A, 1 slvar h AnB;

39) "Eva ouvoro A Exe 10 oroixela. "Eva &AAo ouvoro B Exer 7 aroiyele xal 4 To-
Hh Tous A N B Exer 4 oroiyela. Méoa oToixela ToU A Siv elven kal aoiyela Toi B; (A, 6).

40) N& xdvere dva Siapepiopd Tol ouvdiou A = (P Yy 8¢edmn61,k)

a) ot BUo rhdoeis, P) ot Téooepes KAdoes.

41) "Av A= (x| x drépaios kal —1 < x <5} kal
B=10,222"3,5 10 }o v& Bpelte T4 alvoro A N B,

42) "Av A= (x|x pNTOS dp1buds kal x < 3} xal B ={x|x pntds dpiBuds xal
X >—3}, v& Ppelte Td alvoro A N B.
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KE®AAAIO 1II

KAPTEZIANO T'INOMENO
AYO IIENEPAZIMENQN ZIYNOAQN.
AIMEAEIZ ZIXEZEIE. ZYNAPTHZEIZ - ANIEIKONIZEIZ.

16. AIATETATMENO ZEYI'OE IXETIKON APIOMON.

A) 3t B’ T&En pddope yi& T& Siatetaypéva feuyn oxeTikdv &piBuddy,
BnA. y1& mapacTtéors Smws of: (=2, 3), (5, 5), (-3, 6) (-2, -2), kT.A. kai
yevikd (o, B), émou @, P oxeTikol &piBuol BiapopeTikol petafy Tous fi Sx1.

‘YmevBupifovpe 8Tt otd BioteTaryuévo felyos oxeTikddv &pifudy Bev Emi-
TpbmeTan dvaAAeryty TV &piBuddy, Tou T &moTteholv (Stav elva BixgpopeTikol),
yiarl Té1e 10 Lelyos &AA&Gal. To Biaretayuévo feUyos, ., (=3, 4) evat k-
gopo ToU Biarretarypbvou felyous (4, =3).

“YrrevBuploupe Errions 871, &v (x, ¥) elvan Bva Biaretayuévo LeUyos, TéTE
16 x AbyeTton npdto pélog ToU SicteTayuévou LeUyous kal TO debvtepo péhog
Tou.

B) M&faue dxdun yi& TH yewpetpiky TapdoTtaon Tév Siareraypévv
LevyGdv oxeTik®dy &piBudv ué onuela ToU émréSou.

O& pehethooupe Thpa oUvoda Siatetaypéveov Leuydv, T dmola oAV
ouyvd 06& ypnowotroifgoupe o’ aUth THv TEEN.

17. KAPTEZIANO I'INOMENO EYNOAOY A EII LZYNOAO B.

"Av Exoupe BUo dtroiaBfiTroTe oUvoha A, B Sibpopa ToU kevoU, téd brola
Sév elvon xat’ Gvaykn cOvoha apbpdv, umopolue vé oynuoTtioouue TapaoTa-
o5, odv s (& P), (&, B kT, Smou Té mpddTo WéNos kGBe TapaoTAOEWS
vé& dvfiker ot oUvodo A xal Té SeUtepo aTd oUvoho B. "Av Thpa oupguviicouue
v& Ape 811 elvan (e, ) = (a, B') 2av, xal povo Eav, slvar a = o’ xai p = p'(*),
TéTe k&Be TéTolx TrapboTaon Abyetar Swareraypévo Lefyog. To olUvodo SAwv
T&v Biarretaypbvev Levydv (&, B), Tou oxnuatifovta, &v Tépouue TO o dmo

(*) Kdfe atvoro Bidpopo 100 @ clvar dgodixopdvo pt wid oxéan (§ 21 xal § 25) lodrn-
rog wed pd Bhon obrh Suxplvovtal t& ovougelx Tou (4 Eva dmd Td o).
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10 A kal 1O B &rd 1O B, AéysTon kapteciavd yivépeve tob ouvblov A imi
1 oovolo B kol oupPolrileran pe A x B.

Ztov TropaxdTw dpioud Btv dmokAeleTon var elvan A =B TéTe T A x B
ylvetar A x A kal ypbgetan md cUvtopa: AL

Etrions slven A X @ = o kad @ X B= &.

ZupPoAik& & Spiouds ToU KapTETIGVOU YIVOUEvou yp&peTal:

AxB={(x,y)IxEA kal yEB}.

Ta olvoha A, B Aéyovtan mopayovieg ToU KapTeoiavolU Yivoupévou, Trpéd-
TO5 TO A, Belrtepos T B.

Napudeiypata: lo. "Eotw A={ o, B,y } kal B={2,3} "Exoue A x B=
= { (o, 2), (= 3), (B, 2), (B, 3), (v, 2), (y, 3) }. Mapaxrnpolpe &1 &d ké&be oToI-
¥elo ToU A mpokutrTouy 2 Lelyn (Soa elvan T& oToixeia ToU B), Eropévas &md
T& 3 oroixela Tou A & Trpokiyouv 3.2 = 6 Lelyn. Andadhy & mAnbikds &pi-
Bpos ToU A x B elven T ywouevo Tév Andikéy &pifuddv Tév A kal B.

Mt Tov iBio TpdTro oupTepaivoupe, yevikéTepa, 8T1, &v yi& SUo memepaopé-
va olvoda A kai B elvanr mAnBikds dpifiuds ToU A =k xad TAnfikds dpibuds
ToU B = A, TéTe TAnBikds &piBuds Tol (A x B) =«k.A.

20. "Eotw mdht A=/, B, ¥y} kai B={2,3} kal & oxnuaricovpe T
B x A. “Exoue B x A={(2a), (2.B), 2 ¥), 3 @, G.B) (3,7)} Maparn-
poupe 811 TS TAfBos T&Y oTorxeleov ToU B x A elven 2.3 =6. TO A x B Spws
elvan SiapopeTikd &md 1O B x A,

Mevika foxvei: A B = A x B #B x A.

30. "Eotw A=B={-2,3,4}. Téte elvss A x A=A={ (=2, -2),
(=2,3), (-2,4), 3,-2), 3.3), 3.9, (4,-2), 4.3), 49}

18. MMAPALZTAZH TOY KAPTEETANOY 'INOMENOY ME ITINAKA AITMAHE EIZOAOY.

210 Zy. 18.1 PAémete Evav Tivaxe, mwoU dvopdleton nivaxkag Sinhfig elob-

e e BaPE R T dov, pt TOV Oroio TaploTaVOUNE TO KApPTECIAVO

3: (a_3) (8_3) W_B_ ywéuevo A x B, émou: A={a, B, vy} xad B=

2 |(@2)|(B,D|(y2| ={2,3}, nA. 10 A x B={(& 2), (% 3), (B, 2),
K T e LR W B 6 3)}

ol 058 ‘H orhin Tou o Siver T& Zedyn (a 2), (a, 3)

Iy. 1g-1 oThv kaTéAAnAn 6Béon Tous. To 180 oupPaiver
kad yi&k Tis oTfihes T&v B xal y ToU mivaka.
210 Zx. 18.2 PAémete Tdv Trivexka SimAfs 0!

elodBou yi1& ThHv TapdoTaon ToU kapTeTicvoU 4 [C2.4) | (3,4) | (4,4)
ywopévou A x A, dmou A ={-2,3,4}. ¥ :
N& xaTtaokeudoeTe Trivaka SimAfis elodbou 3 1€ G| @3
yi& 10 B x A, dmou A = {o, B, v} xal B = {2, 3}
(Mol 6& TomobetnoeTe T& oToixela ToU B;).
Inu.: Elven gavepd &T1 pmopolpe vé kaTaokeud-

=20 | (-2:2)| (352)| (472)

coupe Tivaxa SimAfis eloddou kal yi& Eva dmoiobi- /_A -2 3_ 4
TOTE UTOOUVOAD KAPTECIAQVOU Yivouévou. 3x. 18-2
18
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19. TEQMETPIKH (TPA®IKH) [MAPALTAEZH KAPTEEIANOY I'INOMENOY.

"Av Bewpricoupe T& péAn Evds SiaTeTarypévou feUyous oxeTikGv &pibuddv
s ouvTeTaypéves onuelov oTo EmimeSo xOy, ToTE kdbe BiaTeTayuévo LeUyos
TopioTdvel Eva onuelo oTo Emimedo oalTd. ‘Emopévers Eva kapTegiavd yivopevo
ut SYo Tapdyovtes 8& TapioTdvel TéTE Eva ouvoho onuelwy ToU Emirédou. To
oUvolo TV onueicov altédv To dvopdlovpe yeapetpixn (i ypagikn) noapaotasn
tol kapteciavod yivopévov. "Av Y.

M={-1,21] ka N={o,-§],-r¢-rsm x N={ (10, (1~ 3)

(1,0, ((L,=3) @0), (2= 3) Jxai 070 ox. 19.1 Phémere T yewnerpict
Tou mapdoTaon elvan TO onueoolvoro: { A, B, I A E Z}.

Jrg
\ by
SEVEROSTA r=(1,0)
x’ o) s e e i |
-173)-8 | 4=(1;%) | Z ®
. . L i 3 E 4 . . Y
£={25'7) |
FAARKITING
gaj-——ﬂf‘—q- =
!LEJ' I L2 8 ¥ o
zyx. 19-1 Zy. 19-2

Enp. Elvar pavepd 671 pmropolUue va Exoups yewueTpikhy mapdotaon kal tvds Umoouvd-
Aou (81 kevoU) dvds kepTeciavol yivopévou.

B) lecopeTpikt) mopdoTaon tvds kapTeoiavol yivopévou k&voupes ouvriBes,
Srav T& péAn Tév feuyddv Tou elvan oyeTikol &piBuol.

'AMG kal Stav T& péAn T&V Leuydv dvds kapTeoiavou yiwouévou elven
&AAnNs @uoews, wTopoUpe v EYOUME yewueTpikh TapdoTtact) Tou. “Ag Oewpti-
oovpe T.X. T& oUvoda A= {a, B, y} val B={8,e}, &mov T& «, P, v, 5, ¢
elvan wpdowta (m.x. 'Avrwviou, BaoiAelov, Mewpyiou k.T.A.). *Exone A x B =
= {(, &), (& ), (B, B), (B, €), (v, B). (v, &)}

M& vd moapacThoovpe yewpetpikdds T& A x B, taipvoupe dpBoycovious
&Eoves Oy, Oy xal Tévew oTov Oy ot foes petafl Tous &mooTdoes ypdpouus T&
a, B, y. Mpéeouue tmions duolws mwévw otdv &ova Oy T& §,¢ (Zyx. 19.2). ToTe
10 LeUyos, m.X., (o 8) mapiordveron &mwd TO onueio I, 1o ZeUyos (B, ) &md
onueio Z k.T.A. kal T oUvoro T&v onuelwv {I, A E Z, H, ©} elven # yecoue-
Tpikf) TapdoTaon Tou A x B.
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20. ATATPAMMA KAPTEEIANOY T'INOMENOY.

8 "Ovouddoupe Bidypapuc dvds kapTeoiavolu yi-

voptvou A x B Eva Bidypapua to0 Venn yik t&
guvoda A kal B, otd émolo Umépyouv EmimAéov
kopTUAG BEAN, TToU ouvdtouv T& péAn kdBe felyous
kal 0BnyoUv &mo TS TpddTo oTd BeUTepo péhos
ToU feyous. “Etot .., otd Ex. 20.1 PAémere
T6 Sidypoppa ToU kopTediavol yivopévou:

Ty. 20-1 AxB={aB vy} x{5¢e}={(aB5), («z¢), (B 5)

B, €), (v, 8), (v, ©)}-

27d Ty, 20.2 PAdmete 16 Sidypoppa ToU KapTeTIavol yivouévou ToU ouvd-
Aou A={a,PB,y, 8} tri 16 clvoro B={y, §,¢ {}, ol Exouv kowd oTol-
¥€ia. Elven:

A % B={(y)(@B8), () ().

(B v), (B B), (B.e), (B, D),
a7 (8, (s 9, (7, ),
(& v) (5,8), (5,¢), (8,8).}

M& 10 Zelyos (v, y) mpémer va Eyoupe Péhos, Tou va dvayeopel dird 1o
otoixelo y kal v tmiotpéper o1d 1800 alTd TO TrapioTdvoupe pi TH Bnhid,
ToU PAémeTe 01O oxfiua. To 1810 k&voupe yr& T& Lelyos (5, 5).

"Av A =B, 8 Exoupe Bibkypapua 8mws ToU Tx. 20.3, dmou PAémete TO
Bidypauua ToU kapTegiavol yivoubvou Tol ouvdhou A ={1,2, 3,4} &l Tov
tauTd Tou.

Ty. 20-2 Zx. 20-3

Enu. Elven gavepd 871 pmopolue vd kaTaokevdoouus Sidypapua kal tvds Umoouvdiou
tvds kapTeciavely yivopévou.

AZKHZEIZ

43) "Av T& Biateraypbva feiyn (x+1,5) kal (—4, y — 1) elvat Toa, v Ppelte T& x
kol .
44) N& mépete fva gUoTnua &Eévwy dpfiokavovikd (*), va mpocBiopioeTe T& onuela

(*) Trevbopllovpe &t &va oborqua dEbvev Aéyetar dploxavovixd, dv elvar dpboydvia
xal ol povies, o Eyouv dpuofel miver atols &Zoves, Exouv loa phxn.
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o) A =(8,5), B) B=(-3,6) kal v& Ppelte Tls ouvTETaytves TEV oULMETPIKEY ToU A Tpds
v dpyh O kal Tpds Tous &Eoves x'Ox kal y'Oy.

45) "Av A={1,2,3) kal B={a, B,y ), v& Ppeite 16 AXB, vd kbupete TS Bid-
ypouud Tou kal va Té Tapaotioete kal ut mivaxa Simhfs elooBou.
46)'AUA-—-(23-—5)KC{I.B~(271}v&ﬁpElTETau)AKA PYAxB,y)B+-B

kol v& ké&pete 16 Sidypappa Tou A x B xal Th yewuetpik) TaphoTaotn Tou B - B.
47) Tlowd elvan T& ovvoha &md Ta omoia oxnuatiofnke 16 xapTegiavd yivduevo
{ (=1, =1), (=1, 0), (=1, 1), (0, =1), (0, 0), (O, 1}, (1, =1}, (L. 0), (L, ) }5
Né& xépete & Bidypappa Tol kapTeciavol ywoutvou, Tivaka BimAfis elodBou kal Th
YEWUETPIKT TOU TapdoTact.
48) "Av T4 ouvolo A< B mepiye 5 otoysia ({ebyn), wéox oTOIXEIX UTOPET va TE-
miéyer kabéva &méd T& olvora A kal Bj e 5 W i
49) ‘H dxorouBla Tdv BioTeTaypéivey o ;
Geuydv (2, 3), (4, 5), (1, 4), (4, 3). (2, 3), (1,6), 5 N A r
(4, 2), (4, 3), (2, 3) elvar Braray tvds Aoyayol =
Tpds «mwpokeywpnuévny Bipoipla, mou ouvTa- 1 |K )
XOnKe pé «kBIKa» TH YEWRETPIKT TaphoTaoT, Al i
ToU PAémeTe o1d Zx. 20-4. a) Na &moxputto- ! % +
At

ypaghoete T Biatayn. B) Mi Tov 18io «xcobi- 3 .__. o E L
{ f
3 4
4

~I

ko vé ouvtdBete TO prvupa:  «dvapévouev |
bnioxUoeis». 1] f N

40) "AvA=(-2-1,0,1,2}), v& oxn- | +
L
2

%

patloeTe T6 kapTegiavd ywduevo A < A kal va 1|

K&ueTe ypagikn TapdoTaoh Tov. 1:
51) “Av elvan A = U kal B € U, Téme

8 elvan f) 8yt AxB < UxU; N& Baoete fva 1

TapaBerypa. Sy. 20—
52) Na& xdpere 16 Bidypaupa tol AxA, &v A=(1,2}

21. AIMEAHE EXEEH. MEPIKA EIAH (AIMEAQN) IXELEQN.

A) *Eotw &1t A kal B elvai 500 olvola Bi&gopa ToU kevoU ouvéAou.
Kd&Be Umroouvoho Tol kapTeoiavol yiopdvou A x B Abyeton Sipekiig oxéon &md
15 A otd B (¥). Eldixdtepa: Kébe oxton &md Eva olvoho A oTd 1810 olvoho
A, BnA. k&Be UrrooUvolo ToU kopTeciavoU yivoptvou A x A, 8& Aéyetan oyfon
péoa otd A, elte dmholoTepa, oxfon otd A.

"Amd Tov Spiopd alTd cuumepalvoupe 6Tt kGle oyxfon elvar Eva cbvolo
Satetaypévov Geoydv.

Mopadeiypa: “Eotw A= {1,2 0,8} kal B-{2 0,3,5}. Té olvoro

={(1,2), (1,0, (2,3), (0,3),} elven Urootvoro Tol kxpTETIOVOU yivopévou
A xB=1{1,2,0,8} x {2,0,3,5}. ‘Emoutvess 1& R elver i oxton &md 76
olvoro {1,2,0,8} o6 {2,0,3,5}.

Mé& v& Snhdaoupe &11 dva felyos (X, ) dvriker ot ik oxéon R, ypépouue
ownRduws xRy. "Qote xRy onualver (x, w) € R. Né& 1 oxéon Tol mapamave

(*) Z<b £57c 02 mapmdelmoupe wd Exifezo Supedfic.
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mapadefyparos Exoupe: 1R2, 1RO, 2R3, OR3, snAadh (1,2) € R, (1,0) € R,
(2,3)E R, (0,3)eR.

To olvoho T@v TpdyTaw peAddy TéV Leuyddv, Tou &moTteholv wid oxéon R,
Atyetan mp@to nmedio | nedio dpiopod tijg oyxéoewg R. O& T6 oupPoAifovue
pe T, To olvolo Téw Beutepwv peAGV TV Zevyddv, mou &motedolv THv R,
Atyetan Sebtepo medio f) nedio thv npdv tfig oyfoens. O& T6 oupPollfouue
peé T. TS olvoho TT U T Adyeton Baowkd oivoko tfic oyéoems R. O& 16 oupPo-
AfCoupe pe U. TLX. y1& 1) oxéon R Tol rapamdve mapadelyparos, Exoune &Ti:

76 meblo dpiouol Tng elvan h=={1,2,0}YGA
1o Teblo TAV TGV Tns elvan T T £21:07F) &B
T6 Pacikd Tns guvoro elven TO U= TS =0E 90 003

HMepatfipnon : ‘H oxéon R ={1,2), (1,0), (2, 3), (0,3)}, mou elveu &
oxton dmo 16 A={1,2,0,8} o1 B={20,3,5}, elvan ouyxpbvws ui&
oxéon woa otd AU B=={0,1,23,5, 8}, yiarl f§ R elvan xal Urrocdvo-
Aoy [T X T.

‘H oxéon R elvan émions wé oyéon, and 1 obvolo TT otd ebvodo T,
yiatl § R elvat dva Uroouvoho ToU TT x T kal &xéucx elven wid oyton péoa
atd Bacwed oivorho U=1{0, 1,2 3}, yarl elven xal moolvoro 100 U x U.

‘Aképa f) R elven drions ik oxton wboa o1o {0,2,1,3,4,5,30}, mou
elvan dva Umepotvoro Tol U kel dmrions elven md oxéon uéoo of kéle Urmrepou-
voho ToU Pacikol Tng ouvdrou L.

levikk xé&fe oxéon &md fva olvolo ot &Aho elvan mid oyéon péoa oTd
Pooikd Tns oUvoro (yieri;).

B) Mia oxfon, s olvoho (Levydv), xabopiletar eite ut dvaypagi TV
Leuydv, ou Thv &moTeAolv, elTe ut ocuvlnkn, SnAadh nepiypagr yapaxtnpr-
oukiig ididtnrag yia ta péhn 1év Levydv g,

I') Mopadeiypata oxtocmv. Eibikig ayéoeg (*).

Mapéderypa lo. "Ag Bewopricoupe SUo olvora Sidpopa ToU kevol, T.x. &va
gbvoho pofnTédv A= {a, B, y,8} kal Eva olvodo méhewv B = {K, A, M, N,
X}. ZnTeitan va kaBopioovpe pé dvaypagh Tév oToixelwy Tou TO ouvodo R,
TéV BiateTaypévwoy Levydv (X, y), T@®v dmolwv T& péAn ikavorroiolv TH ouv-
Ofkn «b x € A Exer tmokeplel THY y € B». ZupPohixd alTd ypheetan s LEfis:

Ri={(x,y) | x € A Exe tmiokegBel y E B}.

"As UtroBéooupe dTi:
O pebnThs a Exer EmiokepBel Tis TwoAeis K, M,
O pabnThs P Exer EmokepBel THY ToAn A,

(*) "Amd =& mapadelypaca xxl tlg mpotewdueves yid Man dowhoeie tob Kepadalou IT
va 8ofoiv, Boes zata thv xplay 700 Bidoxovros dpxolv yid thy duméSwan x4l dvbryrag,
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O pabnThs ¥ Exel dmioxepfel Tis woAeis M, N, X,

& pafnTns & Biv Exe EmiokepBel k& TOAN ToU cuvdiou B.

T& Biaretaypéva Lebyn, Tou ikavotrololv T cuvbfikn «x € A Exel Emrioke-
@Bl y € By, elvan Aormdv & didrovba: (g, K), (o, M), (B, A), (y, M), (v, N),
(r, X). "Qore: Ry = {(x,y) /X E A #e1 tmokegfeil yEB) =
= {(@ K), (@ M), (B, A), (v, M), (v, N), (v, X).

"Exouue Aormov €66 wik oxéon R, &md 16 A o6 B kal elvar R, CA < B.

Mapatnpolus T& EEfs:

1) 211 oxéon R, dvfixouv kal atogeia (Zelyn) ué 10 1810 mpidro péhoc,

X T& (o, K) xai (a, M).

2) 16 medlo opiouol THs oyboews R, elven 16 M= {e, B,y } CA.

3) T6 medlo TV TIWGV TR oyéoews R, elven 16 T={KAMNX} = B,

4) ouvlrikn, Tou dpiler TH oxtom, elvon f «x € A Exer émiokepBel y € By,

5) 16 Pagikd oUvoro Tiis oxtoews elvan 10 TTUT = { By, K,AMN, X |

2716 moapdderypa aUTd TrapaTtnpoupe dkdua &Ti &. pednThs & Stv Exer Emi-
okepBel ko &mwd Tis TdAels ToU ouvdiou

B xal émopéveas Bév dpileTan felyos ué pdd-
To péros 1O 8. Aépe oThv mepimTwon alTh
&1 1 oxéon Siv elvar dpopévn yid x = 8.

THv mapamdve oxéon R, &mwd 16 olvo-
Ao A oTd gUvoro B umopolue va Ty Topa-
oTficovue pt T Bikypappa, Trou PAémeTE oTO

Ix. 21.1.

{ X +
T s
M+ [+
A . e
K+
BA G ig 1 -‘vf’ U’_
Sy. 21-2

Sy. 21-1
210 ZY. 21.2 PMémete Tov Trivaka SimAfis elodbou yix T oxéon R,. Ta&

dutioToixa ZeUyn onueicovovTal pE oTaUpoUs
oThHv KaTdAANAn Béon Tous.

IMapaderypa 20. "As Bewpriocouvpe oAl Eva
oUvolo pafnTédv A= {qa, B, vy, 8} kai dva oUv-
oho méAewv B = {K A M}.

"As Utroféooupe 8Ti:

6 pafnTns a yewwnfnke oty ToAn K,

& pafnThs P yevwififnke oThv TOAn M,

& pofnThs & yevuriBnke oThv mOAN N,

& poBnThs ¥ 68 yevwrBnke of kama &md Tig
TroOAEls TOU ouvoAou B.

Mapatnpolue Twpa &Ti pé TH ouvlnkn
«x € A yewnfnke ot y € B» kaBopileTtan 10 0U-
voho Ry, ={ (x,y) /| x € Ayewnbnke oty € B},

ToU dx oUvolo BiameTorypévav feuyddv elvan ik oxéon. ‘H oxton auth R,
ptropel v& TapacTafel kai pt dvaypaer) T@v oToixEiwy TS
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"Exoupe Té& &fis Celyn, ou lkavorrololv TH ouvBrikn Tiis oxborws: (q, K),

(B M), (8, M).

"Qote elven Ry = { (o, K), (B, M), (5, M).
MNé& T oxéon R, mapatnpolue T EEfs:
1) MetafU 1dv Levyddv, ou dmoteholy Thy R, 8év Orapyovy CLedyn pé

10 (30 npiito péhog.

2) To meblo dpiopol Tfis oxéoews R, elvar 1o k=
3) To meblo Tdv Tipdv ThHs oxéoews R, elvar 1o I
4) Zuviikn Ts oxéoews elvan «x € A yevwnfnke ot y € Br.

5) Té Paoikd oUvoro Tis oxéoews R, elvea 6 TT U T= [, B, § KM}
6) ‘H oyton aldth Btv elvan dpiopévn yid x =y.

Ztd Zy. 21.3 BAémete 10 Bidypapua THs oxéoews R,.

Ex021-3
ZUpgwva pt Soa pdbope oThv § 19, B umopolue vd Exoupe yewpetpikd

Tapdotaon Tfs oxéoews { (o, K), (B, M), (8, M) |. ‘H mrapdoTacn abth elven
1o olvoro Tév onuelwv (o, K), (B, M), (5, M), wol PAémete oto Ey. 21.4.

i’
M
A
K

%

Mapatnpolue 871 Biv Umrdpyouv BUo onuela pt THv

BM) (M) 181 TeTunUévn.
phraecergiauiedilnig Erovbaia rapatfpnen In. ZTd Tmrapamdvw 2o
| map&deaypa Taparnphioaue 6Tt petafU TV Lev-
(@K) yév, mou dmotedolv thv R,, Stv Umdpyouv Blo
2y AT : fi meploodTepa feUyn pt 16 B0 mpddTo pEAoS.
s »x Ol oxéoes p’ a¥th) Ty IBidTnTa AéyovTan auvapti-

- SBEV P g oe1g. "QQoTe:
Ey. 21-4 Kabe oyxéon, oty dnola perald tdv (evydv,
nob tiv armotehodv, ddv Omdpyovv 8o | reproad-

tepa pé 10 160 npdro pélog, Aéyetan ouvaptien.

‘H oxton Spws R, 10U mpd>Tou Tapadelypartos Biv elvan mid ouvdpTnon,

yiatl &vfikouv o’ aUTth TeplocdTepa &mrd Eva Zelyn pé To 1810 TrpddTo péAos,
X T& (o K) kad (o, M). Té Biamiordovoupe alitd &ubows xal &md 1o oxfina
21.1, TapatnphvTas &1t &mrd TO aToixtlo o TolU cuvblou A dvaywpolv Tre-
priogdTepa &md fva PéAN kal drrlong &md Tov mlvaka SimAfis elodbou, Zy. 21.2,
Tapatnpovras &t Umdpyouv oTiides pé TeplocdTepous dmrd Eva oTaupous.
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Mapaderypa 3o (oxboews ptoa o' Eva alvoho). Alvero 16 alvodo E =
=123,4,6,8} xai gnreiton v& dpiolel pé dvaypaph TV oToixelwv TN
oxton: Ry={(x,y)/x € E Biapérns Tou y € E}.

‘H ouvbrfikn «x Bicupétns ToU y», ouuPohika x |y, xafopiZel T& Levyn.

MpayuaTika:

212, Lebyos (2,2) 48, Leiyos (4, 8)
2| 4, Levyos (2, 4) 3.3, Lebyos (3,3)
216, Leuyos (2, 6) 3.6, Ledyos (3, 6)
2.8, Lebyos (2, 8) 66, Leiyos (6, 6)
4 4, Lebyos (4, 9) 88, Leiyos (8, 8)

‘H oxton Aoiov TapIGTAVETRI, Wé dvaypagn Tév oroixeiwy Tng, s EEfis:
Ry = {(2,2), (2,4, (2,6), (2,8), (3.3), 3,6), (34, (4.8, (66) 88) ).

Elvor gavepd &T1 1 ogfon R, 8év elvar ouvéptnon. To medio’ dpiopol Tng
elvar 16 ouvore TT =12, 3,4, 6,8} =E, 76 medio Tév Tipédv Tns v 6 T =
=1{2,3,4,68}=E 16 Baciko ouvoro Tfis oxtoews R, v 6 MU T=
= EuyiE =B

316 Iy. 21.5, PAtmeTe TO Siaypappa Tis oytoews Ry Kéde Onhig, &meos
yvwpifouue, TapioTavel Pehas, TTOU fexvd &mo fva oToixelo kal EmioTpépel
(xatoAfye) ato 810 gToixelo ToU E.

I1o ay. 21.6 PAéwete TOV Tivaka BiTrAfis elodBou, pé Tov omole ptro-

TR
5 T 3
AR +
4 |+ -
i
(2 [+
ff" J
nzl3«sa

Ix. 21-5 Iy, 21-6

polue v& TapaoTrigoupe Th oxéon Ry Ta dvrioToixa LeUyn onueiovovTan e
fva oTaupd. ZTH oTHAN TOU 2 Exoupe 4 oraupous, BnA. Exoupe 4 Leuyn p& Tpdd-
To uéhos Td 2, k.TA. “OTav Aoimdv Umdpxer oTAAN wé TeplocdTepous &mo Eva
oTaupoUs, tvwoolpe 811 ) oxéon Siv elval ouvdpTnon.

(N& xdveTe yewpetpikly TapdoTaon Tis oytoews).

Mapatiipnon 2. 276 Tapamévw 3o mapdBeryua TapatnpoUue 611 loyxUel
T0 8Efis:

INa kade x € E 10 {edyog (x,X) € Ry Kabe oxton ptoa o' fva auvolo, Trou
Exer aUth Thy [B16TnTa, AbyETal &vaxhaoTikh. “Qove f| Ry elvan dvaxhaonixd.
oyton péox oTd guvoho E.
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"As t€eTdoovpe didua T oxton R ={(2,2), (2, 3), 3.3), & 4), (4,3) }.
TMedio dpiouol 1fis oytoews elvea 16 M={2,3,4).
Medio Té&v Tuédv s elven 1o T={234}.
Baoikd glvoro elvon Td U=MMuT={23, 4}.

Mapatnpolue 8T oh oyéon dvrikowv T& Zebyn (2, 2), (3, 3), (4,4). Anradn
Y& kéfe x € U, 10 Lelyos (x, x) dviiket aThv R. "Apa ) oyéon R elven dvo-
KAQoTIKY.

TéAos, elven Qavepd &1 oTd Bidypappa pids QuakAaT TiKfs oxtosws péoa
o’ fva oUvoro U 8& Utrdpyouv BnAits o’ Aa T otoryela ToU U (Zy. 21.5).

IMapaderypa 4o (oxtoews péoa o fva ouvoAo). 16 gUvoro U Tédv uabn-
Tév ToU Mupvaciou pog HTTopeEl va Spiobel § oyéon:

Ry = {(x, y)/x ovppednris 100 y) }.

HNapatipnon 3n. Elvar govepd &1, &v & x; elvan ouppadnThs ToU Y
Tote kad & y, elven ouppaBnThs Tol X, kai T& Ledyn (x,, y,) kad (Y1, Xy) &vnj-
Kowv ot oxéon R,. "Qote, & o ZeUyos (x,y) dvnkel oty Ry, T67E kad TS
(y, x), Tou dvopdleTan avtiotpogo (*) Tol TponyoUuevoy, Bk dvfikel oy R,.
Ot oxéoes p” atrhy THv 16T AdyovTan ovppetpikég. “Qore:

M oxton R o Eva givolo U Afyeton ovppetpukt ddv, kai povov Eav, to
avtistpogo tod kabe Lebyovg g aviker o abti.

Mé &AAes Aéers:

Mwa oyéon R péoa o Eva eivoho U Atyetan oupperpikt Eav, xai povo
gav, d&v petaPaiierar, dy Evallafovpe ta pén tdv Cevydv, mod thv drotehoiy.

"Agiger va TrapaTnpfioovue &Ti ) oxéon R, elvai ke dvarkAaoTikh (yiori;),
Sev elvan Spcos ouvéprnan, (yrexri;).

"As tfeTdooupe dkdua &v fioxéon R={(l, 2), (2, 1), (3:4); (435,53, 3}
elvar fi 8x1 ouppeTpiky.

TMapatnpotpe 811, &v fvaAAdoupe T HEAT TéV Cevydv, ToU &moTeAolv
v R, mpokimrrer { (2, 1), (1.2), (4,3), 3.9, (3,3)}, 5nA. 1 i ) R. "Apa
N R elvan oupuetpien.

Téhos, &d 16 Si&ypapudk tng Siakpivoupe &uéows &v ik oxéon péoa o’ fva
gUvoro U elvan OUMPETPIKT], &md 1O &T1, &v &rd
tva oToixelo o ToU U dvayxwpel fva PéAos kal
xatcdfyer o’ fva &AAo oTolyeio B, TéTE Eva &AMo
Béhos dvaywpel dmd 15 B kol KaTaAfyel oTd Q.
‘Evvositar &1 kal kdBe O pavepover Celyos,
moU TauTileTon pE TS GutioTpogd Tou Celyos.
216 Zx. 21.7 PMémere T Sikypaupa Tis oup-
x. 21-7 WeTPIKTS oxéoewos { (o, @), (o, B), (B, @), (y, 8),

(8, ¥), (e, €)} o6 olvoro U.

—_——

(*) "Av R elvaw i oyéan, 4 oyéon, mol mpoxlmrer wi Svadhayh TGV pehév tév Ceu-
Y@V TS, héyetan dvtlotpogn tHe R xal oupBohilerar pé¢ R,
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Mapatiipnon 4n. o) Ztf) oxéon R, ToU 4dou TrapadelypaTos TapoaTn-
poupe Omi loyver kad 1) &Efis iBidtnTa: &v (%, ¥y) € R, kol (y,2) € Ry, TéTE
kal (x, z) € Ry.-

MpayuaTikg, &v & x elvar ouppadnThs ToU y kal & y ouppabnTis ToU z,
TéTE Kal X elven ouppadnThs ToU z, SnAadn:

(x, Y) € Ry xal (y,2) € Ry = (x,2) € R,
Ké&Be oxéon ' adth Ty IBidétTnTa Adyetan petaPaTixd.

B) "As ESeTdooupe, yi&k va Evvorjoouue koAUTEpa Tls peTaPatikés oyboEs,
™ oxéon R, ={(1,2),(2,3),(L3), G4 2D LD}

ES® elvan MM={1,2,3}, T=1{2,3,4}, twopbvers U=1{1,2,3,4}.

“Exoue &mi:

(ll 2) [+ Rl
(2,3)eR,
’Etrions:
(2,3)€eR,
B.9He R,
’Etrions:
(1,2) € R,
(2,49)ER,
’Errions: -
(l,3ER,
B.HER,
"Apa | R, elvan petaPaTiki.

Mapatnpeotpe SnAadh &1, éTav yi& wia omoladfmoTe Tpidda &mwe oToi-
xela 100 U, éotw a, B, v, oupPaiver va Exoupe (x, B) € R, xal (B, y) € R,
ToTe ouuPalver va Exoupe kad (a, ¥) € R,

y) 'AfwoonueiwTo elvar 671 T& oToixela «, B, y &md 1O olvoho U Biv
elvan dvayxaio va elvon SiapopeTika petafU Tous. ‘H oxéon, m.x.

R, ={(1,2), (2 3), (1,3), (2,2), (5, 6) } elvau peraPatixr. MpaypaTika elvar:
N={1,2,5}, T={2,3.6} wed U={1,2.3,3,6} kal Exoups:

kal Trapatnpoupe 6T kal (1, 3) € R,

kai Taparnpoupe éTi kal (2, 4) € R,

kal TapaTtnpoupe 611 kal (1, 4) € R,

kol mapaTnpoUue 871 kad (1, 4) € R,

8 .f))g;‘: xa (1, 3) € R,
8: g g g: xal (1,2) € R,
g: g 5 g: xal (2,3) € R,

‘Ouoleos of axéaeis { (o, B), (B, B) } xal { (&, @), (o, B) } elven peTaPariés.
‘O oupPohikds dpiouds Tiis peTaPaTikils oyxtoews elvar:

Q Bl Y = )
wé (P)ER = (¢, Y)ER
kal B reEK

21

WnionoBrke amé 1o ivotirouto EknmaiSeuTikig MoAmkrg






