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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,

26

WnoionoBrke amoé 1o ivotirouto EknmaiSeuTikrg MoAmkrg



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
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‘Qo7re . ma oyéon R o Eva gdvoro U Aéyetar petafankn fav, kai povov
tav, yua kale tprade pé otoryeia ano w U, éotm a, B,y (6mov a, B, y by1 kat’ avay-
K7 dlapopeTika petadld tovg), yid thv dnoia eivar (a, B) € R kai (B, v) € R, =l-
var Kkai (@, y) € R.

TeAos, &wd 16 Bidypapud Tns Sakpivouue dpéows &v pid axéon wéox o’ fva
gbvoho U elvon petaParikn &mwo 1o &1, Stav Eva Péhos dvoaywpel &md T
oToixeio a kal Tnyaiver oTd P kal Eva BelTepo PéAos dvaywpel &md TO P kal
mhyalvel 0T y, TOTE kal Eva TpiTo PéAos dvaywpel &md TO o kai kaToAfyer
oTO Y.

21a oxnuata 21.8 kad 21.9 BAémeTe SiayphppaTa ueTaPaTiKGY oxéoewy:

U
Zx. 21-8 Zx. 21-9
Mdypaupa Tiis peTaPaT. oxéoews:
Aiaypappa Tis peTaPaTikiis axboews: { (e B), (B, ¥ (2 %),
{ (1, 2), (2,3),(,3), (5, 8), (8, ), (¢, n), (n, n),
(24,349, (1.4 (8, 8),(6, 1), (1, 8), (1, 1), (x. &) }
AZKHZEIZ

53) N& Ppeite: 1) 16 medlo dpiouod, Il) 1o mebio Tdv Twdv, II) T& Paogkd ouvoro
kai V) woid elvar f) ouvdprnon, otls dxdhoubes oyéoes:

@) R = {39, (5 15, (7. 21), (5 27 }

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

V) Ry=1((23),032,(22,34%9)

B) Ry =A% émou A={0,2 -4}

£ Ri={(32), (43). 5 4 (65)).

MAmes umopeite va Ppelte kal T owvlnkn oTls axéoes R kal Ry;,

54) Z76 oUvoho Z, T@®v dxepalwv Tis AAyéPpas, xai pt Tedlo Spiopol Té ocuvoho
M= (1,39 12} va xaboploeTe ut dvaypapn Tdv Levydv, Tou Tls dmoTeholy, Tis oxéoes:

A R={((xy/y=x),P) Ri={(xy)/y=x=-5))

55) N& oxebidoere Siaypaupata, Tivakes 8imAfs eladbou kal yewuseTpikés TapagTd-
oels y1& Tis drdhoudes oyéoers:

DR =((23) G2 43 G (L2, @21) £

B) F ={(xy)/y=4x} pt x,ye N, &rav M= {1,2,3,4)

Y) By =((0,0), (1, 1), (2,2), (3 3), (449}

&) Rs ={ (3r 2): 4 3), (4, 2)- (5' 4)1 (5- 3)1 (5, 2), (6, 3),

(6.4). (6,3), (6,2 ).

Moits &’ alrés Tls oxéoes elvan guvapTroes;

56) To Bidypapua wds oxéoews elvar dmws To
PAemweTe oTo Iy. 21-10. Zx. 21-10

a) ‘H oxéon elvan ouvdptnon fi &x1 kal was Biakpivetan aUTd &mo T Bidypapua;
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B) N& mapacThcete TH oxéon ut dvaypagh Tév Leuydv, oy Thv &moteAouv.
57) Alvovtan T& ouvora:
A=1{(1,2273,4556}
xal B={(1,2213)
xal InTeitan v kaBopiofBel pé dvaypagh Tv oToixeiwv Tns fy oxéon:
R=1{(x,y)/x € A elvar morhamAdaoio Tou y € B }.

58) "Eva oGvoho mpoowmwy E = ( @, 3, v, 8 } elvan ypappéva o’ Evav kataAoyo u' alth
T ofpd. ZT1é olvoho aUTd LnTeiTan: a) va xaboploete ué dvaypageh TéGV oToixelwv Tng
T oxéon: R = { (x, ) [ x «Belxvers y } p¢ Ty évvorx 81 710 xdbe Tpdowmo Beiyver alTols,
mou elvan ypappévor otév katdhoyo petd &’ aUTov.

B) N& xéuete 16 Sidypappa kal wivaka BimAfis elodBou Tfis oytoews.

y) Né& #erdoere &v ) oxéon elven ouvaptnon fi &y

59) Itd mapamdvw oUvodo mpoodtwy E: a) va dpicBel pé dvaypagn Tdv oToixeiwv
s f oyton:

R, = { (x, ) [ x TauTifetan ut y |,

B) v& etaofel &v f) oxéon elven ouvépTnon,

y) vé #€eTacfel &v f oxéon elvar dvaxhaoTiki,

B) vé& x&uete 1O Bikypappa Tis R,;.

60) Na& tetacel &v fi oxéon:

R={((xwy/x Ly}
otd olvoho E, Tév evBadv tvds Emmébov, elven f| 61 oupperpikn. ('H R Aéyetan oyéan
kafeTOTNTAS).

61) N& tetacBel &v f) oxton «...Bipérns ToU...» (*) (fvvoolue Th oxtom Wt ouv-
8Mkn TH «x Bicpétns ToU w») oTd oUvoro N, T@v guoikddv &piBudy, evar i 6x1 dvaxAa-
OTIKT.

n62) Na& Efetéoete &v elvan | 8x1 &voxAaoTikis ol ayxéoeis:

R, ={(22), (3 3), (21 3), (4, 4), (21 4y

Ry=((1.1 (222,34 44)

Ry=1((22,(23, (3% (33 36,44 48, 58}

63) No& EEetéoete v ) oxéon «uixpdrepos fi foos ToUs (fvvoolue T oxton ué ouv-
Bkn TH «x < y») oT1d clvoho N, T@®v guaikdv &piBudy, elvan fi 8x1 dvarkhaoTmikd. ‘Ewiong
av elvan petaPaTiki.

64) N& ievdoete &v elvan f 8x1 ouppetpikés ol oyosis:

) Ry ={ (o ), (& B): (B o) (B P}

B) Ry =1 (0,0, (1, =1), (=1, ), (1,2), (2, 1), (2, 2) }

) Ry=1{(1,2), 2. 1), 3,3), 4 3), 3.5}

65) N& t€ethoere &v f) oyéon:

R = (x, ) / X TapamAnpwpaTikd TS W }
otd guvoho K, Tdv kupTdv yovidy, elvar fi Sx1 oupueTpIki.

66) Né berdoere &v f oxdon Ry = ( (0,0), (O, 1), (1,0), (1,2), 2, 1), (1, 1. (2, 2) }
elvan ouyypdves &uakAaoTik kal gUUBETPIKY.

67) Zt Paoikd olvodo 1o ouvoho &P (A), Tdv Utoouvbhwy tvds ouvdhou A, va EeTa-
oete &v f) oxton R = { (x, y) /x € y ) elvan i 81 dvarhaoTmikr. "Emions &v elvan ouupe-
Tpikh A peTaPaTiki.

68) N& Eetdoete &v ol dxdhoubes oxtoes elvan fi &1 petaPorikés:

a) Rl ={ (1 2): (20 3)1 (l, 3), (3- 3}

B) Ry ={ (= B), (B ¥): (B ) (v, ¥) (& ¥, (= ), (B, @), (B, B), (= ) )

Y) Ry=((1,2),(23), (L3 GH 049}

(*) Tk wd oxéan Sivoupe quvhlug o Svopa i oubixng T, Enedy &nd aleh xabopi-
Zetor T& oUvora Thv Leuydy, mol &moteholv T oyéom.
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69) Ev6 ouvoro U = { 2, 14, 70, 210 } v& tevdoete &v f) oxéon R = { (X, y) / x Biar-
pétns Tou |} elvan fy 61 petaParikn. Né& EEevdoete dmlons &v i R elvan ) &1 dvaxhaoTikn
kal guppeTpikt.

70) Z1d guvoro U Tév &ubpdv fvds xwpiou v ége-
Y Thoete &v f| oxton R = { (X, y) / X &behgos ToU y } elvan
fi &1 peTaPamikr, MAmws f) oxéon elven kal dvaxhaoTiki
fi ouuueTpiki|;
71) Zvd Zyx. 21-11 PAémere 1o Bidypapua wds oxé-
oews R. N& ovpPolloete pt dvaypagh T@v oToixeicov Tns
Iy, 21-11 T oyton xal va EerdoeTe &v elvan peTaparie.

22. EXEZH IZOAYNAMIAL LE LYNOAO U.

EiBape oT& Tponyolpsva oxéoels, &md Tis dmoles &AAes elvan dvaxiaoTi-
kés, &AAes ouppeTpikés, EAAes ue-mﬂcrnxés, &MAes dvakAaoTikes kal guppsTpl-
k& (%) kT

‘Yrépyouv Suws oytoes, ToU elval ouyypovws GVaKASOTIKES, OUMMETPI-
kés kol petaPaTikés. Ol oyxtoes altis Aéyovtan oyéeelg isoduvapiag.

Mapaderypa lo, Aiveton Eva oUvoro pantédv M = { o, B, v, 8, ¢, £ } kal In-
TelTon v& E€eTaoTel &v ) oxfon R = { (x,y) [ x Exel abTd TO dvdoTnua pi Tov
y | glven f) Ox1 oyéon icoduvapiag.

"Anavinen. o) ‘H oyéon elvar dvaxhaoTikr, yiori kdbe pabnths Exer To
iBio &vdoTnua pt TOV Eautd Tou kal Emopéves T Zelyn (o, &), (B, B). (Y. Y).
(8, 8), (g, €), (G, &), &vfikouv oTh oxéon R.

B) "Av Umrobéooupe 6T EBvas palnThs o Exer TO B0 dvdoTnua pé Tov B,
ToTe kol & P Exer TO B0 dvdoTnua p Tov o kol Emopbvews &v (o, B) E R,
16716 (B, &) € R. 'H oyéon tmoptvews elven ouppetpixt.

y) "Av fvas pobnThs « Exer 1o 810 dvdoTnua pE Tov P kal & B TO 18I0
dvaoTnue pt Tov € TOTE kal O a Exel TO B0 dvdoTnua upé Tov £, SnAadn
(¢, P)ER xai (B,e) ER = (a,€) € R. "Apa ) oxéon elven petaPartikn. ‘H
oxton Aormov elvan oyéon looduvapics.

*AGiomrapatriipnTo elval &1 ) ouvbiikn «Exer TO iBlo dvdoTnua pé» Biope-
piter 16 alvodo (**) M ot UmooUvoha (kAdoels), Tou TO kaBévar dmoTeAeiTo
&md ToUs pafinTés, ToU Exowv T 1810 dvdoTnua peTafU Tous.

"Av Tr.y. Umobéooupe &Ti ol poabnTis o B, e Exouv dvdoTnua 1,80 m, ol
v, Eouv &vdoTnua 1,75m kol & & 1,65 m, ToTe 8& Exovue Biapepioud ToU M
ot Tpels kA&oes, Tis {o, B, e}, {v,. G}, {8}

(*) Abv elvar dmapaityro wd oyxéon va elvae dvaxdaoticd elre oupperpuxy elte pevafa-
wxh. 'H oygon my. V={(1,2), (5,7), (2,16) ) 3tv elvar olite dvaxhaoriwh olite ouppetpi-
x7 ofite petafatixs.

(**) 'H ouvBnun »dbe oyéoews looduvaplag Suxpepller to Baguxd alvolo.
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Z7o Zy. 221 PAémete TO Bidypappa Ths oxtoews R kai Tis KAGoE,
M TTis oTroies Siapepifetan O M, ol 6-
Troles dvouddovTal Khacelg icoduvapiog.

¥ ‘Omws gaivetanr o160 Sidypapua (oy.
f: ¢ 22-1), utropel v& Exoupe kAdoels looBu-
vopias pe Vo oToixeia f kai pE fva

pdvo oToiyelo.
Pas Mapadeiypa 20. N& éEetoodel &v A
eysen e =" 12N 0Ly (2017 6202
(Bi3). €2 3D Gr2) (L, 3G EIN > v
Ix. 22-1 oyxton loodbuvapics.
TAravenon T “Exotpe: I'="0' T\ 2 '3V —ef [20 33 1= (1 351
o) ZTh oxton dvhkouv T& Levyn (1, 1), (2, 2), (3, 3), &px elvar dvaxia-
aTIKT.
B) "Av dvadAdEoupe TG uEAn TGOV feuydv, Tou &motshoUv Thv R, 1) oyé-
on B¢ peTaPdAAeTar TpayuaTIkG Exoupe TOTE:
{2 1),(,1)0,2),(22), 33,032,233 0Q03,=h
‘Emropéves f) oxton elvan ouppeTpixn.
y) "Exoupe dxdua:
(,L2eER

Q

(L,2)e R

(2,1)eR]=’(1-1>‘5“ (zlz)eﬂ}:(li)eu

212231”1'3)6“ DRy~ EDER

(dnen |= @DeR e i e A

813;23]*(3'@5“ E;;';’;g{“]:(l.s)eu

GDER |~ o9en GDER - onen
G, DHeR

Ohen J = (3,3) ER k1A
BnAaBn f) oxéon elven kal peraPorikn. "Apa elvan oxéon igoduvauias.

Mapaderypa 3o. Mvewpilouue &md Ty o 1&En 671 BUo eUbeles ¢ xal g, tvog
EmiméSou P Aédyovton mapddAnies, éav, kad pévo Edv, 1) Toun Tous elven TO
kevd oUvolo, BnAadn & //e, <= & N & = 2. AluplvovTas TOV dplopd auTo Ba
Mue 811 BUo elBeles dvds EmiméBou AéyovTal TrapddAnies édv, kol pdvo Edv,
1) Tour Tous elvan Té kevd oUvoro i ouprriTouy, EnAadn:

Gllege= g NE=0 0 g =¢

St TpdTn TepiTTwon Abue 8T Exoupe eUfeies mapakinhes pé otevi on-

pooiar oth) SeUtepn Aépe 871 Eyoupe eUbeles TTapdAAnAes pé mhand onpacice.
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Ité s p¢ TO oUuPolo || 6& tvvoolpe TapoAAnAla pt TAaTid onuacia.
"As EfeTdooupe Twopa, oTd oUvodo E, T@v elBaiddv dvos Emimédou P, T
oxton R ={(x,y)/x mopddnin mpos y }, Sndabh R={(x,y) [ xI|y},
X CR LC R
MpdTa TapaTnpoUue 8T1 H ouvBrikn «TapdAAnAn mpos» Biapeplier T
ouvoho E, Tév elBeiddv ToU EmiméSou, ot UtrooUvola (kA&oels): Shes ol eUbeles
Tou E, mou elven mapdAAnAes Tpds pidv dpiopévn elBeia €, dmwoTeAolv pid khd-
on 1], Omws ouvrifeos Aéue, mid dievBuven. Kabe pa &md Tis elbeles alTis
elvan fvas dvmimpdowtros Tiis BievBuvoews kai kafopifer abTh TH SievBuvon
(Zx. 22-2).
Toolvore R = {(x,y), | x| | y)} oTd alvoro
E, Tév elbeiddv ToU P, elven PéPone Bvax &mreipooivo-
Ao kal Erouévaws TH oxéon R Sev umopoUue va THv
TapacThgoupe Wi duaypagh TGV oToixelwv Tns.
Ereidn) Supeos kdbe elbefa x elvanr mapdAAnin mpos
Ix. 22-2 oTov BauTd Tns, T Lelyn (g, Xy), (Xa Xo), (Xa Xa),
k.T.A. B& dviikowv oth oyéon R. ‘Emopéves f R
elvan dvaxAaoTikn. 'Emions, émedh, &v x; | |y, TOTE kal g, | | X;, SnAabt, &v
T LeUyos (x,, y,) dviikel othv R, Té1e kel T (yy, X,) 8& dvrikel oTh ayéon R,
yY aUtd f) oxéon elvar ouppeTpiky.
Téhos, x| |y kel Y|z = x||z kol Eropéveos yid kafe Tpidba elbeidov
X, ¥, z, Yi& Thv omola (x, @) € R kai (y, z) € R, Exope kal (x,z) ER, 8n-
AoBn i R elvar xal perePatikr. Elvar Aoirov fif R dvaxAaoTin, guupetpiky
kel petaPatikn, SnAabh elven oxéon loobuvaulcs.

AZIKHZEIZ

72) N& tEerdoere &v ) oyéon R = { (X, ¢) / x =y } oT1d olvoho E, T&v elblypappwy
TunudTwy, slven f &x1 oxton looduvapias.

73) N& tferdoere &v ) oxéon R, = { (x, y) / U
X ~ )} o dva olvodo E &md oUvoda elvar f &1 axé-
on loobuvaplas.

74) N& dEerdoere &v fi oxéon:

R = { (a B), (B @), (& @), (B, B): (B, ¥): (v B ’j
v ¥) (v, @, (& ¥) } elven fy &x1 oxéon looBuvaulas.

75) N& #fevéoere &v fi oxéon, Tfis dmolas 1o
Sidypapua PAtmeTe oo Zy. 22-3, elven ayéon loobu-

vauleas.

x. 22-3
23, ANTIEYMMETPIKH IXELH MEZA T'ENA LYNOAO U.

*Eorw f) oxéon R={(1,'1), (1,2), 34), (5.2)}. "Exouvpe M={1,3,5},
T={1,2,4},U={1,2,3,4,5} Moparnpolue &1t f§ R Sdv mepiéxer 10 &vri-
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oTpopo Lelyos kavevds GeUyous Tng ué péAn &md SiagopeTikd oTorxela Tou U.
Ol oytoeis, mou Exouv alTh Thv IBi16TNnTE, AéyovTan dvtiouppstpikés. "QoTe:

(R dvaiovpperpikn) <=(x, ¥y U,  # v xai (4, W) ER = (y,x) € R).

AUTS onpadvar &1, &v (x, ¢) € R kal (g, x) E R, TéTe 6& elven x =y,
M1 opolpe Aoimrdv va TroUpe OTi:

(R avuovpperpiki)) <= (X, yE U, (x, Y ER xai (\, x) ER = x = V)

Khaooikd mapdBeryua dvtioupuetpikiis oxéoews elvar fi oxéon «peyou-
Tepog ToU» 0TS oUvolo TV guoikdv &piBudv, SnAabf f oxéon: R = {(x, ) | x
>y} ut x, ¢ € N. Tpaypariké, & &va Lelyos ut oToiyela &md 70 N (Sia-
gopeTik& peTafl Tous) &viiker oThv R, &meos .. To Leuyos (5, 4), &goU elvai
5 > 4, T& dvTioTpogo LeUyos (4, 5) Biv dvrkel othy R, yiarl Stv loyue 4 > 5.

24. ZXEZH AIATAEEQE IZE ILYNOAO U.

Mi& oyéon, o’ fva otvoro U, Abyetcn oxton Siardfews, t&v, xal pdvo v,
elvan dvaxAaoTikn, dvTiouppeTpikh kal peTaPaTiki.

Mapaderypa lo. ‘H oxéon R = { (x, )| x Bicapérns ToU y} o1 gUvoho
N, Tév Quawdv dpiBudv, elvan mi& oxéon Siaraews.

MpayuoTikd: 1) KéBe &pibpds ToU N elvan Sicipétng ToU Eautol Tou 6 1,
X, elvan Siapétns ToU 1, & 2 Tol 2 ko xal Emopdvew; T& Lebyn (1, 1),
(2,2), (3,3) xTA dvikouw oriv R. "Apa 4 R elvar dvakdaoTiki. 2) ‘H R
elvan dvTiouppeTpikt), yiorl T& Zelyos m.x. (4, 8) &vrket otiv R, &AA& 16 (8, 4)
Stv &vfiker o’ aUTr, dgoU & 8 Bév elvon Sicipérns ToU 4. Kal yevikg, &v Eva
SiateTarypbvo LeUyos pk péAn &md Siagopetikd oroixela ToU N dviker otiv R,
TéTe TO &vTioTpogd Tou Lelyos Biv dvfiker othv R. 3) ‘H R elven petaParix.
Mparyparikg, &v Evas guoikds dpifuds x elven Sicupéns vds &Mdou y kal &
y buds TpiTou z, TéTE Kl & x 6 elven Bicupétns Tol z kal Emopévews B Exou-
pe: (x, W) ER, (¢, ) ER xal (x,2z) € R ‘"H R Aoimdv elven  dvakhaoTiki,
&uTiouppeTpikh kol peTaPaTixd, &pa elven oxéon Siatdfecos.

Hapéaderypa 20. ‘H oxéon R, = { (x,¢) | x <y} o1d otvoro N, quaikdv
&p1Budsy, elvar oyxton Biatdews.

Mporyuarikd: 1) N k&fe x €N elvan x = x kel Emoptveds (X, x) € R,,
&pa | R, elvan dvaxiaoTiki.

2) "Av x, ¥ € N xal loyve x <\, Téte 8tv loxler ¢ < x, 76 omolo on-
palver 8 & (x, W) ER,, pt x #y, ToTe (W, x) € R;. "Evon, mx. 208
xal Emoubveos (2, 3) € Ry, &MA& 3 « 2 kol émoudvers (3, 2) & Ry "Apx i R,
elven &uTiouppeTpikn.

3) ‘H R, elvar petoParmikn: ywti, &v x,y, z€ N xal elvan x <y kai
v <z, TéTe B elvan xad x < z kol Eropévass (%, W) € Ry, () 2) € Ry xad (x, 2)
€ R, *Apa | R, elvanr dvarkhaoTixf), dvrioupueTpikn kal petaParik, SnAadh
elven oyéon SiardGews.
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25. AIATETATMENO EZYNOAO.

Kéfe olvodo, o1d dmolo #xel Spiofel wa oyéon SiaxrdEews R, Svoudde-
Tl SioTeTaypévo oUvodo (W alTh T oxéon). "Qorte T& glvoda THV puoi-
kv &p1Buddy, tpodiacuévo pt T oxton R ={(x, ) /x Sicupérns Tol ¥
elvan Biatetayuévo ouvoro (§ 24, TapaSsiyua o).

Té 810 olvodo N poBiaguévo pé T4 oxton R, 100 mapadelyparo; Tiis
§ 24, 8nAcdh) ut TH oxion « < », elva Eniong SiateTaypévo.

To 1810 olvodo N upmopel v «Biorayfely kad pt T oxton Ry ={(x,
¥) | x moAAarmrAdaio Tol v}, yiaTi ki aUTh ) oxéon elven wd oyton Siatéagews
utoa oo N (elven SnAadh dvarkAaaTikn, &vTIOUPLETPIKY Kal peTaParTikn).

"ATé T& TponyoUueva Evvoolpe 81 Bva aUvolo elvan SuvaTdy v BrarayBel
KOTQ TEpIoTdTepous &rd fvey TpoTTOUS.

MapaTnpolue Tdpa &T1 yid 6 oUvodo N, &5 mpds T oxéon R,, SnAadn
™ oxton « < », loxUe | fs 18i6TnTa:

Md ke x € N kol kéBe w e N loyvelff x< ¢y f) y < x, SnAadn f| wévo
(x, ¥)ER A uévo (y, x) €R.

‘H 181 18161n7a Spes Siv loxler yi& 16 oUvore N ds mpds Thv R, 8&n-
Aabn T oxéon «x SicupéTns ToU W, yiatl, &v x, y elvan BUo Tuyada oTory el
ToU N, Btv loxer mwobfimore 4 (x, y) € R, 8nAadn & x elvar Sicpétns ToU
¥, A (y, x) ER, BnAabh & y elven SiaupéTns ToU x.

leviké, k&de olvoro U, BraTeTaypévo ds pds pik oxéon R, pt v 1816-
TNTA: Y& kdBe x € U kel kdBe YEU loyxia én A (x, y) ER A (y, x) ER,
Atyetan Ohikd Swtetaypévo kal | R Abyetan TéTe dhkh Sraragn, dAMGS Aé-
YETal pepikd Swatetaypévo kal f) R AéyeTon pepkn Siaraty.

*Etot, m.x., f oxéon R, ToU lou Tapabelypartos s § 24, elven wi& pe-
puh) Bidrragn, yiori Umdpyer .y, TS Gevyos (3, 5), woU alTd kal T& dvrtioTpo-
96 Tou (5,3) B&v dvrkouv oty R, yiati oUte & 3 elvan Siaipétng ToU 5,
olre 6 5 10U 3 kai 3& N, 5& N. ‘H oxéon Spws R, 100 20u Topadelyuatos
Tis § 24, elvar wd dAikn Sikratn, yiocrl yik 80o émoiabrimote oToixela &md
T N, fotw «, B, f| B elvan & < P al Emouéveos (o, B) € R, | 8 elven P < «
kal Emopdvess (B, o) € R,.

AZKHZIEILS
76) T’ tva guAdkio TV ouvdpwv f Ppoupd dmoTeheltan &md Eva Aoyix A, SUo Bexa-

B A e

[

o

}:)(. 25-1 :x. 25-2
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vels B,, 8, xal Tpsls oTpaTIdTES 0y, Ty, @5 10 olvoro U =( A, ), B, 0, 03, 05 } f) ouvlrikn
«b x UmrakoUer oTév y» kafoplfer Eva ouvoho Levydv, BnA. wmd oyton.

a) N& xaboploete &v | oxéon auth elvan SMikf f pepixd Bi4Tafn xal va Sixaiohoyt-
oete THv &mavTnot oas.

B) N& xévete 7o Bidypaupa Tiis oxtosws. Tds &mod 16 Bidypauua umopouue va Sia-
kplvoups &v elven dAwh A pepich Bidrabn;

77) Z1b olvoho U={ A, B, I, A}, &mou T& A, B, I, A elvan T& ouvoAa, oU PAémeTe
o1 Bidypapua T U Ix. 25-1, vé xofoploste pt dvaypoph TV groixelwv Tns TH oxéon
Ry={(x,¥) /X € ¢ ). N& tferdoere &v | oxéon elvar oyéon Siardfews kal &v elvar, v&
tEnyfoere Tf Sidkrabn elven: uepikd A SAIkr.

78) Z7é oUvoho U={ A, B, T, 4}, émou T& A, B, I, A elvan T& oUvola, rou PAémete
oTd Bidypapua Tou Zx. 25-2, v& koBoplosTe ui dvaypagh TV Levy&v, ou Thy dmoTeAoly,

T oyéon:
Ry=({(x,¥)/x Sy}

*Emeita va EEerdoete &v f) oxéon elvon Siatdews, kal, &v elvan, 7 elBos elven kal yiaTi;

AMNEIKONIZEIEZ — ZYNAPTHZIEIZ

‘H fvvola TR OUVEPTHOEWS, TOU WEAETHOGUE OT& TTPOTYOUUEVD, Trailer
omouado pého Téoo oTd MaBnuaTikg, doo kal oTls EmoTipes, ToU T& XP7-
cwotroiodv. M’ a¥td kévoups €66 widv ebplUtepn dvamTuln yik Thv Ewoix
Tfis ouvapThoews.

26, ATIEIKONIEH EYNOAQY IZE ZYNOAO.

A) "Ectw 8T A kol B elven BUo cuvora Sidpopa Tol kevol, Sx1 kot &vdy-
Kkn SiagopeTikd peTagy Tous, kal EoTw OTIL uE Evav k&molo Tpdtro dvtigToiyifouue
ot x&fe oToixelo x € A Eva (kaid povov
#va) oToiyeio y € B. "Evav Tpémo &vTi-
aroiyfoews PAtTeTe TapamAsUpws pE T
BéAn ToU Biaypduuertos (Zx. 26-1).

T ol THY dvrietovyia, Smes PAE-
TroupE, ké&Be oTorsio &md To A Exel Eva
(kal pévov Bva) dutioTorxo oTolxelo
&mwd 0 B, SnAadn oThv dvmioToiyic
aUTh Ypnowomololvtal SAa T& oTol-
xela A.

'Amd THY Tponyouusvn dvmigToixia dpifeTan TO oUvolo BraTeTOoy pévaV
fevydv F={ (o), @A) (v, ), G @) }-

To obvoro F civar ma oyéon dnd 6 A oo B xai maputnpodpe o abTiv
bt 1) kéde oroixelo ToU A TapovoidfeTan b TpdTO WEAOs KATTOIOU &md T&
BioreTayptva Leuym, ToU &rotehoUv Thy F, 2) k& oToixelo s F elvar Sicx-
Tetarypévo LeUyos ué TpdTo wéAos Tou &md TO A kad ué BeUTepo péAos Tou TO
dvrioToro ToU TpdxTou pEAous Tou oTd B kal 3) Btv Umrépyouv 8o f) mepio-
odTepa oToiyela Tis oxéoews F ut 1o i8i0 mpddTo MEAOS. “Qoe:
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‘H oyéon F elvm pa ouvdptnen p nedio dpropod ™ms 0 A kai pé nebio
t@v npdyv g Eva drocivoro tob B,

‘H ouwvdptnon alrh umopel v auuPolioBel s EEfs:

F={(x,y)| xEA xal y 16 &vrigToixo ToU x oTd B}

K&be ouwvdprnon pé medio Spiouol, EoTw A, kel Tedfo T@Y Tiudy s Evax
UmooUvodo ouvéAou B, ouvnbifeTan vé dvopdletan Kal povoofuaven drewkod-
vien 1o A ot0 B A &mwAdss areikévion 100 A gto B.

Kébe povoofiuavrn dmeévion, foTw F, dvds ouvdhou A o Bva oUvolo
B, BnAodh xdbe ouwéptnon F ué mebio dpiouoi ™s A kal meblo T&v Tipdv
Tns Eva Umroouvodo ToU B, ounBifetar v& oupBoAlZetan kad s s F:
A — B, ol SiaBdleTen: A F dmeikovilel 16 oUvoho A oo B.

'AvTtl ToU ypéppartos F HTTOpoUpE v& XpnoipoTroificoupe kal SmolodnToTe
GAAo' ouvfifws T& @, 0, g, R Kk.T.A.

"Eotw wid povootiuevtn dmeidvion [: A — B kal fotw 871 oTd aTol-
Xelo, mX., X € A dvTioToixel T6 W € B TéTe 76 x ovopdderan dpyéruro ToU
xal 76 y eikéva ToU x ot HovogAuavTn &meikévion | kad oupPoAlleTon pé
f(x) (Bropddetan: Ep 1ol XD. To 1(x) Aéyeren xal pq tiis ovvapriioew; oTo x.
Mmropolpe Tdpa vi YPaWoULe TANpéoTEpa

f
f: A>B:xeA > i(x)eB
mou BiaPdderan ds Efs: A owdptnon f &maxovider 16 oUvode A oTd B,
WoTe kéfe x € A v &rmreicoviZeton pt Ty | oo f(x) € B.

Inuelwon. ‘Emads, dmows el8aue, 4 fvvoia Gmrakévion To0.A T8 B, ouumimre ui THv
fvvoia ouwvdpTnon pt medlo Spiopol Tol A kel meBlo Tév TIRGY Tns Eva Umoolvoho Tod
B, ¥’ altd o1& émdueva of dpor ovvaptnen kol anewdvion B& ypnowemololvrar wi Thy
181 onpacia, Xwpls Bidxpion.

B) "Orav ypnoomoiolue Tov épo «ouvépTnons, A HETGPANTH X € A Aé-
yetan dvegaprntnen peraPhnen THs oUVapTAoEws Kal f) peTaPAnTh W = f(x)eB
(moU elven # elkévar Tg x) Aédyeten Eaprpévn retafinti tig ouvaprioeng,

Mepatipnon. Eimaue otd mponyoupeva &1 ) dvmioToiyla, ToU oplle-
To, STav ot kdBe oToyelo fvds ouvdAoy A dvmigToiyfoups Eva (kal pdvo fva)
oToixelo évods auvdhou B, TRPAYUaTOTOIEI Tl «ut K&TroloV TpéTroR. Tpdmor &vTi-
gToixioews Urdpyouv moAAof: fvas Tpédos elven ™.X. WE Tiveke, dmwou kara-
YpapovTan of Tius THs MeTaPANTHAs x kal ol dutioTolyes Tipds Tiis MeTaPBAN-
s . Zuvrifies Slvetan ouvlrikn (TUmros A TpéTaon), pi Ty bmrola mpoodiopi-
Cetau TO BeUtepo phos TolU Kdde Gebyous, Stav dpioBel T TpdTO, STws 6
Bolpe TapokdTw of Sikpopa TapadsypoTa.

27. MONOZHMANTH AMNEIKONIEH ENOX LYNOAOY A ENMANQ EZE IYNOAO B,

Z7& mponyoUpeva (§ 26, A) elSous T WovoofiuavTn drrretxéwcﬁ f: A - B.
2’ aUth TapaTnpolye 8T Umdpxel aToixelo ToU B (1o w), Xwpls &pxéTumd
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Tou o1 A, Bnhadh o auTh Biv dupavifeTon x&Be oToixeio ToU B g elkova
k&molou aroixelov ToU A, TV alrd Adue 6T
Eyoupe &meikévion ToU A péoa oo B. Mopel
Spos va oxepbel kovels kal  povootiuavTes
&meikovioels Evds ouvdrou A ot alvoro B,
oTls &moles k&fe oToiyelo Tou B elvan elxdvex
k&molou aToiyelou ToU A. Tl.x. o1o Zx. 27-1
PAémeTe W& TéTola &meikdvion o pé «oUvolo
&pyeTUmaovs T A kal «oUvoro elkdvaovy TO o: A-B
B ToU Zy. 26-1. Ix. 27-1

K&Be povootjuavtn dmekdvian, éotw f: A — B, dmou kdfe oToryelo Tou
B elven elkdva k&molou oToixelou ToU A, AéyeTal povooijpaven dneikovien
tol A éndve otd B.

M.y. | &meidvion, TTOU TOPITTAVETAL OTO Zx. 27-1, elvan pi& povegripavTn
&mewodvion ToU A Emévw oTod B.

28. AMOIMONOEZHMANTH ATNEIKONIEH ZYNOAOY A ENMANQ ZE LYNOAO B.

N& Tapatnpfioete Thy &medvion o oTd Zx. 27-1 kal Thv dmeikdvion ¢

otd TY. 28-1. BAtmete 8T kad ) o xai ) @
A ¢lvar povooripavTes &meovicels vds ouvo-
Aov bmévew ot &AAo oUvoho. Alagépouv
duws oTd EEfis: oTh o Umdpyouv oToIxEla
ToU ouvdhou TV elkévwov B, mou Exouv
mepioodTepa dpybTutra &md Eva, .. elven
c(a) =4 kal o (&) =p. ZTH ¢ Spws oUTd
5t ouuBaivel, BnAadfh oTh @ k&fe oToIKElO
ToU ouvéhou A (Tdv elkdvwv), elvar elkdva
¢: K—+A pévov duds oroixelou Tol owvdrou K (Tév
Ty, 28-1 &pyeTUTTWLY).

Kabe povosfipavtn aneikdvion &vdg guvbhov A Ernbveo o obvoho B, otiy
onoia ouppaiver kafe otoryelo o0 B va elvan elkéva povov évog aroryeiov tod
A, Myetmr dpgipovesipaven areévien tol A tnave otd B, elte dnewkdvion
Eva npdg Eva tob A Endve otd B,
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29. AMGIMONQEHMANTH AMEIKONIZH EYNOAOY A MEEA EE EYNOAO B.

Maparnpfiote THy &meikdvion {: A — B o1d Zx. 29-1. BAémete 611 dmreds
kal oThv dmewdvion ¢: K — A (Zx.
28-1), BiagopeTika peTalU Tous dpyé-
TuTta Exouv SixpopeTikés petall Tous
elkdves, dGAA& kdfe oTorxeio ToU B Siv
elvan elkdva oroiyelou Tol A. Td oTol-
xeio 2 € B, m.x., Stv elvan elkdva kavevds
oToiyeiov ToU A.

"Exoupe Aoirov Todpa dugiuovoot-
povtn &meikévion ToU A péca oTd B,
Iy, 29-1 kel 6 Erveo otd B.

30. MAPAAEITMATA AIEIKONIZEQN (EYNAPTHEEQN).

Mapaderypa lo. "As Tépoupe s oUvoro A Td olvodo Tév drepadwv TS
'AhytPpas kal s olvodo B T {810 Td A. "Ag dvtioToixigoupe Tdpa ot kdbe
oToixelo X € A 1o x%, Trou elvan Emriong oToixelo ToU A. “Opifoupe Eror mév &mer-
kovion Tou A oTo A:

f
f: A > A x »> x?

Maparnpolpe 611 k&Be x EA txer pla elkdva f(x) =x2€ A, yarl kée
drépaios Exel Eva TeTpdywvo, Trov elven &mions diépaios. ‘AAAG kéfe oToiyelo
ToU A Btv elvan elkdva (pé ThHv f) kd&molou otoixelou ToU A, yiorl xdfe ducé-
patos Bev elvon kat’ Gudykn TeTpdywvo &AAou dxepaiov.

"QoTe TO oUvoro T&v elkdvewv elvan yviiolo UmooUvodo Tol A. "Exoupe
Aordy &mAdds &meikdvion Tou A péoa oTd A.

Mapaderypa 20, "Ag époupe TaM Td olvodo A Tév drepaiwv Tiis "AAyé-

Bpas kal s oUvodo B Td oUvolo Tév drepaiwv, Tou elvan TéAeia TeTpdywva,
BnAadh A={0,+1,4+2, +3,...}, B={0,1,4,9,16,25, ...}. Tore ut v

dmeixévion f: A — B: x — x?, xd&Be dxépaios ToU B elvan sikdva Buo oTol-
Xelcov ToU A (m.x. & 25 € B elvan elxéva 1ol 5 € A xal ToU -5 € A). "Exouue
Aordv Thpa &meikdvion Tou ouvdhou A Emdvw oTd B.

Mapaderypa 30. “As mépoupe ds oUvoro A Té olvolo T@V &repalwv Tiis
*ApiBunTikfis kal s oUvodo B T& olvoro T&v dxepadwv, Tou elvar TéAeix Te-

£
Tpdrywvea. IThHy meplmTwon alTn, wé Thv &mewdvion f: A — B: x — x?, kdde
drépanos Tis "ApiBunTikfis dmekoviletan oTd TETpdywvd Tou, BnAadt) kdbe ducé-
paios Tou A Exer elkéva TO TETpdywvd Tou oTd B kal kéle otoixelo ToU B,
elvon TeTphywvo Evds pévov dxepadou &md Td A. Exouds Aoimov Thdpa dugi-
povoofipavTn &meikdvion ToU A Emdvw oTd B.
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MNopaderypa do. "As mépoupe T ouvdprnon:

f={(2, 20), (3, 30), (4, 40), (5, 50) }

Moparnpobue &mi elven: T={2, 3,4, 5}, T= {20, 30, 40, 50 }. "Exoupe 886
wav dupiuovoafiuavtn &meévion ToU TT émdvw otd T. Elkdva ToU 2 elven
76 20, BnAadn f(2) = 20, (3) = 30 x.T.A. *ApxéTuo ToU 50 elvar T& 5 K.T.A.
Mé Ty [ dmeicovileton 16 Tedlo dpiouol Tng TT (ouvodo Téwv GpXETUTTWV) oTd
meblo TV TIWGV Tns T (oUvoho T@V elxkdvev). Maparnpolue Erions 8T1 oty
TN x = 2 dvmioToixel | T y = 20, Tou elven 10.2, BnA. 10.x kal Yevik&
x&fe x € TT &meioviletan o1 10.x € T. Mmopolue Aoirdy vé Y pAyoupE:

f
f: M- T: x - 10x, émou wed 2,3,:4:5).
Z7o Zx. 30-1 PAémete Bidypappa kol yewpeTpikd TapdoTaon THs ouvap-
Thoews f. 'H yewpetpik Tns mapdoTaon elvar 16 onpeiooivoro {A, B, T, Al
yb 270 Zx. 30-2 BAémeTe dva &AAo

&1 Lo (F1VTe I
e I .8 ayp s

40 ko -- ! n % ¥
30 ‘

20k
104
0

=

1392 374§
Ix. 30-1 Ix. 30-2

Mapaderypa So. “Eotw # owdpmon ¢ = {(5, 1), (4, 1), (2, 1)}. "Exoune
M=1{542}, T={1}. Mt T ¢ 16 medio dpiopol Tns &mekovileTon Emdveo
oTd povopedds oUvoro {1}

K&be ouvéptnom, mou T medlo T@v Tiudv Tns elven povoueAés ouvolo,
AtyeTon otaldepn euvaptnon. ‘H ¢ ={(5 1), (4, 1), (2,1)} elvaa Aoimrdv oTa-
Bepfy guvdpTnan.

Inpeioan: Z7ls ovvaprioes Tdv mapamdvw mwapaderyudTwv maparnpoUpe 8T1 T
weSla dpiopol Tous kal T& mebla TV TGV Tous &moTteAolvtan dmwd &piBuols, yil alTd
ouvapThioels dmws alTés dvopdlovrar ambpuntikds cuvapriees.

Iepadevypa 60. "Av d&vmioToixiooupe ot xkdbe kpéros THY TpwTeUouod
Tou, Exoupe pidv &mreikdwviomn f ToU guvodou TV KpaT@dv oTO oUVOAO TGV TTpw-
Tevouoddv Tous Kal pdAioTa pidv dugidovootipavtn &meikdvion émdvew. Elven
f (‘EAAGBa) ="Abfjvan, [ (FedAia) = TMMaplor k.TA. ‘H Popn elvan pé thv [ A
elkdva Tiis ‘lTelas x.T.A.

Mepaderypa To. TMopaTnpiioTe Tis TapakdTw &vTioToryles:

Biels 280445 s Ve

R v
1,4,9, 16phics. yér i
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1
5 o SR 3,..., T )
|

|
0.3, 055 0555 RO e 10 IR
TMpogavéds, ol mapamavew dv-nc'tmxieg opifouv ouvapTnoels. Z' auTés Tig
ouvapThoels (&meikovioes) T& Tebio dpiopoU elvan 1O oUvoro T&V QuOIKGY
dpiBudv. Mia Tétola ouvapTnon Aéyetan axolovlia.
Mevika 1) owvdptnon vE N » a, E E, émov E k&moio guvolo duTikelpé-
vewv 6x1 kevo, SnAadh 1) dmeikévion, ou dpileTan &md THY dvTigToikia:

1 203 pomroboon
R v
O3 O i s o Bt

Atyetal Grkohoubia otoigeinv tod ovvoiov E.

ZuviBws TrapadelTeTar i TPWTN ypouuh kai yphpovTar povov ol elkdves.

Ipapoupe dnAabr: o, oy &g, ..., &, - - H

Of elkdves oy, ay, 03 K.T.A. Adyovtan Gpor Tfis dxoAouBias.

Thv elkdva a, ToU v E N dvopdioue vvoatd dpo Tfis dxoloubias kal T v
BelkTn ToU Spou oy ZuvTopdTepa THv drooubia (1) ocuuPoAifoupe wé «,
ve=1,2 % e

AZKHZIEIZ

f

79) "Eotw # owvdprnon [: Ny — Npi x —= x ¢ 5.

Né& Ppeite Thv mud Tfs ouvapThogews o1o 2, BnA. va Ppelte 1o [ (2).

*Emions 16 [(0). Ti eldos dmexdvion Exouvue 66,

80) "Eotw A T6 gUvodo T@&v TéAewv ToU kéopou kai B 1o olvolo TdV kpatdv Tou
xoopou. ‘H oxéon g, mou dplfetar &mwd TH ouvBrkn «x € A PploxeTan 016 W € Br, elvan f
&x1 amekdvion kal yiarl; Tl elbos &mekdvian Exoupe 88&; Na Ppelte T& g (MaTpa), g (Nev-
kwola), g (MiAévo).

81) "Eotw M Té oUvoro Tév pabntdv Tis T&Eeds pas kal E 1o olUvodo Thv Emwvi-
pewv Tovs. "Av dvTioToiylooupe kéle palnTh oo émdvupd Tou, dplfouue wiav dmakévion ToU M
oto E. Ti €lbos &meakévion Exouue, Srav Biv Umdpyouv guvwvupies;

82) Na& tEetéoete &v H ouvdrikn «d X Biv dkTip& Tov y» TO gUvoho A, Tdv xatolkwy
wids wohews, dpller ouvdptnon fi &wAds oxéon.

83) N& kataptioeTe wivaka pepikddv TGy Tiis ouvapThoews:

$
9:Q = Q:x = 2x4l=y
Na Bpeite, m.X., Tis Twds, mou Aelmwouv, oTdv &mokdTw Tivaka:

1
mpts T x | -3,-2,-1,0,5,1,2,3,4,56

Tipts Ths w | =5, -1, 2, 5,
N& kéuete Emerta yewpeTpikh TapdoTaon Tis ¢ yid SAa Té dvtioToixa Levyn. Oa&
rtapatnpfioete 8T1 T& dutloToixa onuela ToU kdbe Biatetayuévou feUyous Ppioxovtal SAa
Tévw ot wd edfela. N& yoapdere alth THy eiela.
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Mevikd, &mes 8 pdboupe ot dvatepn TaEn, f| ouvdptnon o: ¢ » ax « B =y (o, B,
x e R) Exer ds yewpetpikd mapdoTacn wa ebfele.

84) "Av N elvan 16 oUvoho T6v guaikdy &piBudv xal Ny To olvolo Tdv &priwy gu-
oy &pBuddy, v& Eeréoete &v f oxbon R = [ (x, ) /x e N elvor 16 mad 1ol we Ny}
elven &mreikdvion A &yt "Av val, Tf &mekdvion elvat; "Av dvrl Tol Nu wéapovue madr 16 N,
i dmeikdvion Eyxouus;

85) "Av A elvan Té& oUvolo T@V vupgeupbvwv ypioTiauidv dvbpdv oTéy kéouo kal T
T4 olvoro Tév ouluywv Tous, f| oxton:

R=((x,¢)/xeA Ixa o5 oluyo ye ] lven &meévion; MNatl

"Av mopohelyoupe Th AN «xpioTiavédvs, TéTe i R taroAousl va elven dmexdvion;
Mol

Tl el8os &meidvian Exouue, &tav A elvar 1o cUvoho TV vuugeupévewy xproTiavdv Gu-
Splv oTdv Kéouo kal [ 1o olvolo TV TavTpepévawy yuvaikdy;

86) M T4 yvworth uasg, &md ThHv A’ T4EN, kaTaokeuh ot k&fe anuelo M tudg bmimé-
Bou p dvmiotorylfoupe, T& ouNpETPIKS Tou Trpds ktvtpo O, onuelo M’ 1ol 18iou tmiméSou.

r
‘Opifovue Aoirév ETor dmeikdvian, Eore f, Tol potd p. AnA.f: p»p: M~ M’ N& tEetdoeTe
&v 1 dmekdvion elven dugipovooriuavTn.

87) Né& tEetdoete &v # TapdAAnAn petagopd oTd dmimedo, katd Bidvuoua KE SplLer
&meikdvion, kal, &v val, Tl elSos &meakdvion elvar.

88) N& ferdoete pi Sikd oas wapabelypara &v 4 dvrioTpopn f ! mds ouvapthoews |
elven TavroTe ouvdpTnon.

31. THMEINMA T'TA TH ZYNAPTHEIAKH OPOAOTI[A.

TMeAcudrepe, (uepikol poBnuaTikol drdua kal ofpepd) WIADVTOS Yia TH
owéptnon Ty f={(y) ly=10x}, w¢ x, y€EZ, Eeyav i ouwaptnon
y = 10x. AUTd lows elvan Evag ouvTopos TpdTTos txppdoews. TMavtws tvvooUpe
kol TéTE TH ouvdptnon f={(x,y) | y=10x} uwé x, ¢ € Z. Mepicol txgpa-
fovton ouvtopdTepa. Adve T.x. «f) ouvdptnon 10x» ut medlo Spiopol TO X
ki fvwoolv TH ocuvdptnom, Trou pileTan &md TH ouvlnikn y = 10x, ut xe Z.

AUTd ouvnBileTon TOAU ouyvd ot Quoikr, dmou BiaPdloupe Y. Ekppd-
oris & «fy dmdaTaon, ToU Siatpéyel & kivnTé, elven guvkpTnan ToU Xpdvous.
AUTd onualvar 811 Utdpyel owdpTnon @ Tétolw, doTe & TUTOs W = @(X),
Biver THv &mdoTaon y, mou dvmioToiyel ot xpdvo x.

AZKHZEIZT EMANAAHYEQZ

89) "Av a,B, v, 85e€ Q xal elvar (a, B) = (v, B), oupmepalvete yi& ToUs dpiBuols

a, B! Y, 8
90) Tére elven (a, B) = (B, a);
91) Né& xofoploete ut dvaypagh Tdv ororgelwy Tous Tis oxtoes:

) R={ cyiy= 3 |utT=(108642)

B) Ry=(x,y)/y=x+2)} ard eobvoro U= (0, 1,:2,:4,5,6,7 )
YY) Rey={x,y)x =2y} otdU=(0,1,23456.7879}

1) Tlows &md tls oxboes auTis elven guvapToEeis;

1) MAmes f R, elvor oxdon SrardEecos; pepikfis; SAikds:
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) N& kéuete 16 Bidypapua Tiis R;.

92) "Eotw A= (a, B,y ) Eva clUvoro palntdv Tiis A’ Téfews ToU AnuoTikol Iyo-
Atfou kel B = { §, ¢} #va oUvohlo paBntdv Tfis [ T&Eews ToU Mupvaciov. ZnTeltan va pi-
ofolv i dvaypaghy Tdv oTtorxelwv Tous ol oytoes:

R, = { (x, 9)/x € A elven peyaiuTepos oThv HAkia &md y e B}, kal

R, = ( (x, ¢)/x € A elvar mkpdrepos othv HAwla &md we B ).

Tl mapaTnpeite;

93) N& xépete Tpla Siayphupara: 1) wmds dmeikoviosws dvds ouvdhov A brdvw ot
&\\o olvoho B. 2) Mi&s d&ugiuovooriuavrns &Tmel-
kovioews Evds ouvdlou I dmévw ot &Aho A, xal
3) mé&s &ugipovoafiuavns dmeikovicews ouvéiov E
uéoa ot olvolo O.

94) "Evas pabnths &onoe &ouumAfipwTo TO
Bidypoupa Tiis oxéoews «<», dmws TO PAbmeTe O0TO
Tapamhelpws oyfiua. Mopelte ,ywpls va yvopl-
LeTe ToUs &pifpols, ol elvan T& ortotyxela Tol ouvé-
Aou A v& &moTeAeidoeTe TO Bidypaunua;

Ix. 31-1 95) N& #Eevdoere &v #) oxton R=(1,1),
22, 23, G4 (33 G449 09 @9
(1, 3) } elven oxéon BiarkEecos xal, &v Ppeite &1 elven, va erdoete Tl Sidrafn elvar, dhikh
A pepixt.
N& Sikaohoyfioete Thy &mévrnor cas.
96) "As mapaagTtficoupe ut F thy &mexévion:
F
Z+>Z:x »x-7
Znteltan: a) N& Ppelte & F(2), F(-1), F(10).
B) T dpytrumo s elxdvas F(x) =0
y) "Av F(a) = =9 moids elvar 6 a.
Z=1{0, +1, +2, 4+3,... )).
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KE®PAAAIO III

ITPATMATIKOI APIOMOI

AEKAAIKH TTAPAZTAZH PHTQN APIOMON

32. MTEPIOAIKOI AEKAAIKOI API®MOI ME IEPIOAO TO MHAEN.
A) "Eotw & pnTds &pifuds pd dvmimpdowtd Tou TO dvhywyo K)\éo'uc:%n
Mveopifoupe &1 & pnTds alTds TpémeTan ot Sexabikd &pibud kai elvean —2— —

’Emrions ol pnTol —g—- -?(*)' % 5—30 TptmrovTon of Sekabikous kol elvan:
3 17 7 3
B i 1151T= 2r125uT= 1141 B0 =0|06

Tevika, dmapyovv pnrtoi apibpoi, mod tpémovrar o teppaniépevov; dexa-
Sikotg apiBpobs, eite, dnmg Aéyerar, mod mapiotdvovrar pé teppatiiépcvovs de-
kadixovg aprBpoic.

n(**),
Elvar gavepd bt Evag pntég, ¥otm

v
(opevo dexadikd tav, kai povov &av, Ordpyer mollanldoio tod v, mod va slvar
karow dovapn tod 10. ‘O pnTos Y. lil Stv ToploTdveTon Pt TepuaTifSuevo
BekaBikd &piBus; yiarl Sdv Umrdpyer roAAamAdoto To0 11, woU v elven ké&moia
SUveun Tou 10.

B) *EoTtw & pntos % Mveploupe 811 elven 2 = 0,75 =0,730'=0,7500 =

=(0,75000. ..
Oecopolpe Thpa THY dxoAoubia (ey): 0,75, 0,750, 0,7500, 0,75000,...

rapotavetar  pé Eva  tEpparti-

(*) ' abed o xepdhaio, Soeg popls dvapépetar xdmoog pntds dpibuds, B3 malpvoupe dvrl
vt abtdv 0 dvdywyo xhdopa, wob elvar Evag dvrimpdowmds tou.

(**) ‘H gpaon & pyrdg % onualver, Bmou T ouvavtipe, & pnrdg pt dvmimpdowmd oy
T dvdywyo khdope J.‘:_
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H (o) Exer 70 Efis yvdpioua: kabe dpog tng elvar foog pé tov mpdro tng

dpo (otabepi dxolovbia). M’ &Ahes Aé€ers 1) Sagopd Kkabe Bpov tng dmd tov
3
3 elvar 0.
Zoppovolpe Tthv drolouBia (o) v& Thy mapioTdvoupe oUvToua s éﬁng
0,75000. .. elTe, ouvtouéTepa: 0,750, ovpoovobue dxdua f) TapdaTaon 0,750
va Bewpeital odv wd &AAn TopdoTaon ToU : kal va dvouddeton Sexadikog
neprodikdg apibpog pe nepiodo 1o EravalapPavépevo yneio 0.

Mpdpoupe: % =0,750.

"Qote & pnTds % Eyer Tl E6fis «Bexabikés TapooTdoEIgH !

1) 0,75 («xotvos» Bexabikds dpifuds).
2) 0,750 (mepioBikds Bexu&xés SpiBuds pt treploBo 1o 0).

"Omras tpyaodrikaue ué Tév -, umropolus v pyaoBolue kal ui ke pnTd,
TOU TrapIoTAVETOL (3§ «KOIVOSH Bsm&xég. T.x.

a) ‘Atd Tov —3- Bp{m(ouue Thv mapdoTacn: 1,50000. . ., md elvropa 1,50.
B) *Atd Tév “r!‘]v 2,125000. .., mé olvropa 2,1250

y) "Amd Tév _25 20 THv 0,45000..., md clvroua 0,450

Ot mapaotdoss: 1,50, 2,1250 k.1.A. dvoudlovTen (&rrions) dekadikol nepro-
kol apiBpoi pé mepiodo to 0.

‘O 7Tpotmos, ut Tov dmolo Eves pnTds, TOU TpémeTan of Kowd BekaBikd,
ToploTdveTan o&v TepioBikds BekaBikds, Eyve gavepds &md T TrponyoUueva
TapabelypaTa.

Mapatfipron. Kébe Sexabixos meprodikds pt mepiobo 1o 0 elven mapdotaon
GxpiPéds buos pnTol, .. & 4,6000. .. elven TapdoTaon Tol pnTol, ToU Tapi-

46 _ 13

otdvetal pE TOV kowd Bexadikd 4,6 SnAabh ToU -~ =79 “"Alhog pntdg pd

napaatacn tov 4,60000... S2v Orapyst.

"Qote kGl pntog, mod tpémetor of teppanidpevo Sekadikd, mupotaveran
and Eva Sexadikd meprodikd pé mepiodo 0 xai avtictpopa x@de meprodikdg pi
nepiodo 10 0 elvar napdotacn Evog povo pnrof.

33. MEPIOAIKOI AEKAAIKOI API®MOI ME MEPIOAO AJA®OPH TOY 0.

EfBaue &1 Umdpyouv pnrof, moU Biv mapioTtévovtar odv koivel SekaSikol

&piBuof, dtreos .y & —3— ‘Enopéveg xabe téroiog prtdg div rapiotaveran ofite

oav Tepiobikds SekaBikds i TrepfoSo T 0.
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“Ag mdpoupe Topa TO pnTd 11 kal & éktehéooupe TH «Biafpeony 5 Six 11,
“Exoune: ,
50 11
60
50 0,454545. . .
60
60
50
60
5

M’ ety T «weyvikipy oxnuaTileTal o Géon Tou TrnAlkov #) &piBunTiky
mapboTaon: 0,45454545. .., wou Exel &meipdpibua ynela. "Ag oynuaTtioouue

Topa THy EEfs dwooubia:
(8,): 0,45, 0,4545, 0,454545, 0,45454545. . .,

Mapatnpotpe &1 elvan:

5 5 5
AL S 1 Tl R
3 5 5
5 98 e 2R ar
5 5 5
- — 0,454545 = ;>0 = 0,000001 - 1

......................................

An?\uﬁh & a' &pos Tiis (8) Siapéper &md TOV Korrd: 70 fva EkaToaTO

TOU & P’ Siapéper &md TOV —i—— kaTd T fva Sexéms XIAl0aTd TOU 151, 6y

ll '
KaTd TO fvar EKATOUUUPIOOTS TOU-+ 151 K.T.A., & mEvTOKOO100TOS Blapépel &md TOV

T ket 0,00...01. T'F’i_ &mou & 0,00...01 Exet 1000(!) Bekadika ynola K.T.A.

MmropoUue Aoimrdv va TroUue &Ti x&Be Bpog tfig (8) elvar pa «repostyyion»
tod l_sl xai 1 Sagopd adrob tob Gpov and tov % glvor t6oo pixpérepn (-
hadn 1) rpoectyyien slvar téoo «xalOtepny), boo O Gpog adrdg elvar mod mold
aropaxpuopivog drd tov mpdro Gpo.

“Qore: "Av Exovpe tiv dxohovbia (8 ) elvar adv va Exovpe tdv (S0 tov %

kai n’ adtd 10 Aéyo Bcwpobpe tiv (§) odv ma Hiin nophotacn 100 pmoﬂ%

Lvpgovodpe Thy drodoubla (8;) v& Thv TapioTévoupe yik ouvtopia ds
8Ens: 0,454545..., A ouvtopdrepa: 0,45.

Zoppovodpe dxéuu 1 rapdotacn 0,45 vax Ocopeitar edv ma Gikn ropa-
otact tol pnroﬁ—— kol va dvopalerar: Sexadikog neprodikdg amlpog pi me-
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piodo 10 irmavalopPavépevo «ipfjpa ynoeiovs 45. Mpagoupe: %2 0,45,

*Av Epyaofolue wt Suotov TpdTo YI& TO pn'ré—g—, 6& gbdooupe oThv dko-
AoubBia (8,): 0,6 0,66 0,666. ..

O& ypdyouue Aoirov ki 5 % = O,é.

"ATd T& Tponyouneva TrapadelyuaTa 68nyoUpaoTe o 5fis oupépaoua:

"Av —:’L elvar Evag prrog, mod dtv mapietdveron odv Kowvdg Sexadikdg, tote

1| «Saipeon» p Sua v ddv tepparileran xai ta ynoio, mod Epgavifovear othy Ofon
100 «mniixov», dnd kamowa Bfom kai népa EmavalepPavovrar pé tiv e tatn.
‘Opileran Eron delia tfig Dnodiaotohfic Eva «rpfjpa and ynoia», mod Eravalap-
paverar, oeg popig OEhovpe, xai moté 82 oupPaiver kade ynoio adrod tob «rpdq-
patog» va elvar 10 0 fi 0 9. 'O dprotepa tiig Orodiacrodfic dxéparog elvar Toog
pé tov aplpo tdv dxepaiov povadav tod %

‘H rapbotaon, ¥orw 8, mod ipgaviletar pi v «rexvikipy tfic Simpéoemg
p da v ot Ofon 1ol «nnhixov», dvopdletar dexadikdg meprodikdg apibpdg pé
nepiodo 10 Eravalapfavopeve «pfipe ynoiovr xal elvor ma &hn rapastacn

tol pnrod %.'0 apratepa tiic Onodraotolfic dxéparog dvopdletar axéparo pépog

toD dexadixol meprodikod 8.
328

IMapadeiypara: N& wopacTtafoliv ol pnrol f;’- =75

odv mepiodikol Se-
kabikol &pifpof.

lo.=0) —%— Btv maploTdveTan odv kotvds Sekadikds. TMpayporticd Eyoupe:
60 7
40 e
50 0,8571428
10
30
20

60
4

‘Qore & % mapioTéveTan &md Evov TepioBikd BexaBikd kel elven —76— =
=0,857142.

*Axéparo pépog: 0 ( = dp1Bpds drepaiwv povéSewv ToU —g— ). nepiodog ¢
857142,
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328

20. 'O 5475 Btv rapioTaveTal odv kolvds SexaBixkds. MparyuaTika Exoupe:
3280 2475
8050 0,132525%.. .
6250
13000
6250
1300
"Qore & e mraprotéveTon &rd Bvav Sexadikd reprodikd kol elvan: .0l s
2475 TP P oo

— 0,131.25. *Axtpaio pépos 0, meplodos 25.

IMapatfipnon. Eidaps &11:

5 . e 2 . 6 ------ 2475 = »
iT= 0,45, . in 0,6, == 0,857142, = 0,1325.

Z1d Tpia wpdTa TapadelypaTa | neplodog dpyiler dpéowmg peta tiv Oro-
Swaatorf), oo TéTapTo Spws EupavileTean TO Tufjua 13 kol duéows Emerta dp-
xiZer 7 meploBos. "Qore: 1 mepiodog div Epgavileror nhvtote dpéows peta
v bnodractolf|.

34. CENIKOL OPIEMOE TOY AEKAAIKOY NEPIOAIKOY API®OMOY.

A) *Eotw o fvas (&mdAuTos) dképaios kal ma drohouBla ywnelwy:

() Yo W War oo oo W - -

Zynuatifoupe Ty drolovBla kovédv BexaBikidv &p1Buddv:

(0): a9 aiYs WiVeWs .. WYY Y
kol ouppvoUpe va ThHy TaploTévoupe ouvToua s EEfs:

B oWy Wg oo Wy onn

‘Opropdg 1. Kabe rapastacn, dnwg i (B), na v dnoia loyxdear 1 idibnra
6n: apéowg peta tiyv dnodiagtodn) elte Enerta Gnd karowo ynpio xai népa, petd
an’ adti), ipgavitetar Eva «rpfipe ynoiow, mod Eravalapfaverar Siapkds, xo-
pic v Epgaviovran Gila ynole txtdg dnd té ynoeio adrod tod tufipatog, dvo-
patetar : Sexadikdg meprodikdg apiBpds. To Eravalappavépevo tpfipae ynopiov
dvopdatetar : nepiodog tob dexadikod neprodukod.

‘O dpioTepd Tiis UmoBiaoToAfs dxépaios dvopdfetan: dxéparo pépog ol
dexadikod reprodixod daprOpod.

‘Opropdg 2. “Evas BexabBikds mepiobikds &piBuds dvopdleton: amhog, &av,
kel pdvov v, 1) nepioddg tov dpyiler dpfows peta tv drodiactodd, xai pei-
k16, Edv, ki pbvo v, 1) mepiodbg tov Siv dpyiler dpéong perd tiv dnodractohd.
Té Tufiua ynolwv petd THy Ymodiaotodd kal mply &mwd 1O WpdTO Tufjue TS
Trep1dSou dvopddeTan: pR neplobikd pépog tod dexadikod apifpol.
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Mopadeiypata:

lo) 2,777...7..., md olvroua: 2,'}, elvar &mAds Bekabikds Tepiobikds.

20) 10,3838...38..., moé olvropa: 10,38 elvon &mhde Bexadikds Trepio-
Sikds.

30) 7,1344.. .4,. .., mo oUvropa: 7,134 elvan peiktods Sexadixds Tep1oBikds.

40) 0,750...0..., mé olvtopa: 0,750 elvan peiktds Sexabikds Tepioikds.

"Amo Soa elaue oTd TponyoUpeva, TpokUTTouy T eEfs:

1) Kabe dexadixdg neprodikdg elvar rapastacn évog pévo pnrob.

2) Kabe pntog p maprothvetar pé Evav tovhaxioto tpomo (*) odv dexadikdg
nEPLOBIKOG.

B) Moparnpolue émmiéov T& EERs:

1) "Eoto Evag dmhdg Sexadikdg neprodixdg & pé mepiodo Siagopetikty and
t 0. Téte dpilerar pneog, Eorw p, and tov bmofo, pd T YVOOTH pag texviki,
Prioketar 6 8, dndadh adrdg & § elvar tote pmua rnapacracn tod p.
45 16

MpayueaTikd, fotw § = 1,45.!Talpuouus T pnTé: p=1 + % =17 kal

Tapoarnpolue &1, pt T yvwoTth uéfobo, PplokeTon T & 1—5[- Exer odv wdv

GAAN TrapdoTacth Tou, TOV 1,45. ‘Ao 16 TropdBaypa altd kol &AAa Spoik
Tou ouvayetal & Emduevos kavdvas:

Kavévag 1. Kafe anhog Sexadikdg nepodikdg §, pé nepiodo Sragopetiks dnd
0 0, propel va mpoxbyer odv pid napdotacn tod pnrod, robd elvar to GBporopa :
axéparo pépog tod & obv 10 khdopa pi apbpnch iy nepiodo 1o & xal napovo-
naoth tov dxépato, mod mpoxdrrel dnd tiv nepiodo, Av kabe ywnolo NG petatpa-
nel ot 9.

2) "Ecto thpa Evag peiktdg Sexadikdg meprodikde & pé¢ nepiodbo Srapopeti-
ki dnd 0 0. Tote pilerar pnrds, Eotw p and tdv brolo, pt YVoorf) pag te-
k], Pploxerar 6 8, dniadi adrdg 6 & elvar tote ma GAAn maphotacn tod p.

Mpaypatikd, fotw & =2,3é:(. Metabétoupe THv UmoBiaoToAn) umpooTd
&md 16 MpddTo ynolo Tfis wepioBou, BnAadh 885 Wi Bkon Be§id,kal Exouus ToV
&mAS TepioBikd 23,27 moU oUuguva ui Tév kavdva 1 elvan wid Trapéotaon

Tol pnTol: 23 + -;—;- =23 + '13T = 2121‘-5 Kl arrov TOV Srcupolpe Bid ToU 10! =

= 10. 0 pntds p = fng = 15—258 TapaTnpoupe &TI, WE TH YvewoTH pas Texvikh,

pés Slver Tov § = 2,327,

(*) "Av Bewophiooupe nal meproBicols BexaBixolc pt meplodo tdv 9, Tére:

% = 0,750, &\ xal -g— = 0,749.
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"ATrd o ToapdSetypa altd kel AAa Spoik Tou Pyaiver & Emrduevos kavdvas:

Kavévag 2. Kabe peixrdg dexadikdg meprodixdg 8, pé nepiodo Sragopetixi
and 1o 0, npoxOrrer odv prd mapaotacn ol pntod, mod Opiletar dg 4Efig : peta-
Oétovpe thv Orodiactoll] 100 & téoeg Btoeig, dore va Ppedel dxppdds prpoata
ard td nphro ynelo tfig nphng neprédov: mpoxdmter tote Evag anhdg Sexadi-
koG neprodikédg, Eotm & 8'. ME tov xavéva 1 dpilovpe drnod tov & Eva pnté, kortw
p’. 1o téhog Srapolpe tdv p° pi o 10 § 100 §f 1000 x.t.h. v tiv Orodiacrods
tob & ) petabéoape pia, 8o, tpelg Ofoerg k.1.)h.

3) "Qote: na xabe (Gndd f| pextd) dexadixd neprobikd, Eorm 8, Orapyer
pntég, 1ol dmofov 6 & elvar pa &ihn raphoracy.

4) Tevik&, pmopoUue v SikaioAoyficovpe 871! 1d kGbe dexadikd repLOBIKD
& drapyer Evag xai povo pntog p, mod 6 & elvar pa GAAn rnaphorasih tov.

MpaypoTikk (*), Eotw & fvas Sexadixds mepioBikds. Bpiokoupe mpédta TdV
pnTo, Trou dplleTan &md Tdv & pE ToOV kawdva 1 kal pt Tév kavdva 2 kol EoTw
811 -alrds elvan & p. Mvwplloupe Sucws 6T1: & & elven olvroun TapdoTaon wmds
drorovBias, Eotw Tfs (8): 6, 8, 8, ..., B, ... xal &T1 pd ToUs Spovs Tfis (8)
uropolue vé& Trpoceyyicouue, Soo BéAoupe, Tov p. Adv elvan Aoimdv Suvartdy va
Umrdpyer kal &AAos pnTds p' # p, Tov émolo v& pmopoUpe v mpooeyyloouvue
oo BéAoupe, pt Tous Spous Tiis 18ias dxoroubias (8).

5) lew&rar Twpa T Efis mpdPAnua:

“Eoto Evag pntdg p° an’ abtov oOpiletar pd ) yvoory texvikfl, kdroiwog
neprodikdg Sexadikdg & edv pua dhin rophotacn. Adtdg 6 & elvar & pbvog;

‘H &mrévtnon elvan: val, &AA& wid Efiynon elvan dvdotepn &md Tls Suva-
TéTNTEs Ui Tis Taecos.

6) 'Amd T& Tapamdvw ouvayetan &Ti: petagd 1ol guvblov tdv prTdv
kai tob cuvolov tdv neplodikdv dexadixdv dpiletar pa drewxbvion Eva npds Eva.

“Aoxnon 1n. "Eatw & dexadixdg neprodikdg 4,018. IMowd prrod slvan adrdg
1| dexadixf| naphotacn;
Abon : TUpgpova pé Tov kavdva 1 & gnToluevos pnTds elvan o:
18 2 _ 44442 _ 446
i gy A nbo [ ST by
“Aoxnon 2n. "Eoto 6 dexadikdg meprodikdg & = l,62ii:7. IMowo® pntob elvan

abtdg 1| Sexadikn naphoraon;
Aban : "Egapudloupe Tév kavéva 2, Snhadr petadétouue Thy UmoSiagToAd

SUo Btoers Sefi&, &mdTe Exouue TO Sexadikd Trepiodikd: 162,117 xal Pplokoupe

6 pnTd, forw p', ToU f) Bexabikh mapdoTact| Tou elven & 162,117, SnAadi:

: 117 13 _ 17982+13 _ 17995
it g -t T - DR 1

(*) "H Sixatorbynan uropel va 8i8ax0el # mapaheipBel xard thy xplan adtel mob Siddoxel.
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316 TéAos SiaipoUpe Tév p’ Bid ToU 1000 & ZnToUpevos pnTds elvon &
s ( 17995) oA nB529
oA 11100 ;

o 2220
AZKHZIEIZ

97) N& Bwoete Tpels Bekabikis Tapactéoes yix kabiva &md Tols prTous:
2 3 7 27

oI G oIy ubkeany

98) N& Ppeite ooV pntol elvan Tapdoraon xabévas &md Tous meproBikous:

@) 0,9 B 1,2 ) 0,96

5) 17,13 & 1,103 gy 2,39

99) Né& ouykplvere kal v& Ppelte &v elvan foot f) oids elvan & peyahUTepos dmd Tous:
a) 0,50 xal 0,49 B) 0,97860 xai 0,97849

Y) 0,.9 ral 1 5) 0,110 kal 0,111

100) N& Ppelte Tdr é€aydpeva Tév mpdfecov:

@) (0.8)+(1,3) B) (0.38) — (0.27)

¥) (0,47).(0,2) 5) (0,683) : (0,49)

APPHTOI (AZYMMETPOI) API©MOI. TIPATMATIKOI APIOMOI
35. PHTOI API®MOI TETPAT2QNOI KAI PHTOI MH TETPATQNOL

A) Tetpdywvor pnroi dpibpoi. “EoTteo & pntds % TMaparnpolue 811 —g-ﬂ
= (%)2, BnAadty Utrépyer & BeTikds pNTOS —g—, hoTe & —;— v elven Toog pé To Te-
Tpdywvo alTou Tou pnToU. MéAioTa elvan gavepd 611, EkTds &Tro TOV —32—, 5tv

Umdpyer &Ahos BeTikds pnTds pE Thy Bi1éTnTa «TO TeTpdywvd Tou v slvcn%‘ ».
Kébe pntods &pifuds, moU elvan TeTphywvo &AAou pnToU, Afyeton tetpd-
yovog pntdg apibpds. “Eton, m.x., ol 100, 49, 0, 16, 0,25 elvan TeTpdywvol pn-
Tol &piBuol.
*Eortw B Bvas Tetpdywvos pnTods &pifuds. ‘Yrapyer howndv axppis Evag
ferikdg pntoc, Eotm & p, tétong, dote va elvar p? = 0. AUTtos & BeTikds pnToS
p AbyeTan, &mes pébaue kol oTh P’ TaEn, TeTpaywvikd pila Tol 8. TTx. é%

elven f| TeTpaywvikh pide ToU %-6 10 elven ) TeTparycovikd pifea ToU 100 k.T.A.
‘H Tetpaywvikd) plla dvds TeTpdywvou pntol &piBuoy, EoTw ToU 8, oup-
BoAiZetan pé: VO "Qoe elven: Yio0=10, V49 =17, Y0=0, V1,2l =1,1

1 1
o g = “g KTA.

Amd Soa elrope oTd TponyoUpeva ouvdyetal &Ti: &v 8 elven TeTpdrycovos
pnTés kol x 1) TeTparywvikh) Tou pifa (Smws Ty dplocue), ToTE of cupPohi-
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opol x2 = 0@ kai x = V0 elvar loodivapor, BnA. pmopolue vd ypdpouys:
x2=0 < x=V86.

*Etoi, .. elven: 102 = 100 < 10= V100, 1,12=1,21 = 1,1 =V1,21
KT

Mmropoupe dxdua va Abpe &Ti: Bv B elvan tetpayovog pntbg, tote f 2EQ-
coon x2= 0 Exe1 akpipidg pid Aoon otd chvoho thv arblutwy puedy, 1 x =\/0.

Inpeimon: M’ atth Thy Elowon x? =0, &mou O Terphywvos pntds, maparnpolue
&1 bktds &md TH AUon |8 Exer kal THy dvrilerh Tns, SnAadh Thy — 1 8, yiori (—] 8 )2=
=) =0

"Note: N| raparndvo tiiowon Exe otd obvoko tdv oxetixdv pnrdv dbo Mboew, tig:

x; =18 xai x, = —J6.

B) Mf tetpayovor prnroi apibpoi. “Eotw & pntds dpibuds 3. Elvar ga-
vepd 811 Bév Utrdpyer kKATrol0§ QUOIKds &piBuds, TTou Td TeTpdywvd Tou va elval
foo pt Tov 3, yierl 12=1< 3 kal 22 =4 > 3. "Qote Biv Umbpyer Quoirds
dp19ués p, vt p? = 3. "Ag Efethooups phTTws Umdpxel k&mrolo dvaywyo kAdoua

) = pt B> 1, ou 16 TeTphywvd Tou v elvan Too pk 3. "AAAG alrtd elven &BU-

vaTo, yiari T 5 Od elven kol almd xAdopa dudywyo upé TapovouacTh

B? > 1, &pa 8y1 & dxéponos 3. "Qate §iv Omapyer Oetikdg pnrég, mod o te-
tpayovd tov va elvar Too pé 3. Zuverrdds & 3 Btv elvan Tetpdywvos pntéds. Of
pntol altol ToU eiBous Adyovran: uf TeTphywvor pnrtol. TLy. of 2, %,5,
?Tl K.T.A. elvan p1) terplyovor pnroi.

TUppwva pé T Tponyoupeva, &v 8 elvoan Bvas uf) TeTpdywvos pnTos, utro-
poUue v& Afue &Tii ) Eflowon x2 =0 Btv Exel k&mola Alon oTd cUvolo TGV
BeTikGv pT@V &pi1Buddv.

"As mwépoupe TEM Tov 3, Trou, &meos eibaue, elvan fvas uf) TeTpdycovos
pnTds. “Omews TapaTnpfioaus Tapaméve elval:

2=1<3 tvid 2!=4>3

"As mépoupe Topa ToUs &pifuous:

Byt i g Lo e TG U S0 DA 0 WL i e e
xal & Umohoyfooupe T& TeTpdywvk Tous: B& PpoUue &Ti:

1,77 =289 <3, vl 1,88=324>3

Fp&goupe Tdpar 1,70 &vrl 1,7 ked 1,80 &vrl 1,8 kad Talpvoupe ToUs dpifuols:

51000l HL 12T B85 1itd &) #5106yl ;1L — 15182179 ol 80
"As Umrohoylooups T TeTpdywvék Tous: Pplokoupe TéTe: 1,732=2,9929 < 3, fvéd
1,74 = 3,0276 >3. Tous 1,73 xal 1,74 ypdgpoupe: 1,730 xal 1,740 xal malp-
voupE ToUs:
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1,730 1,731 1,732 1,733 1,734 1,735 1,736 1,737 1,738 1,739 1,740

xal Umoloylfouvpe T& TeTpdycwvd Tous' Pplokoupe ToTE:

1,7322 = 2,999824 < 3, tvéd 1,733? = 3,0032289 > 3. 'H fpycola abrh umo-

pel v& ouveytofel, oo BEhovpe.

Zuvoyilovpe tdpa td mponyobpeve cvprepdopata napotnpdvrag G :
Mi tiv raparave Epyacia Oroloyifovpe: a) Betikodg pntodg mobd xabevdg

t tetphyovo elvar pikpotepo 100 3 xal P) Betikodg pnrods, mod kabevdg 1o re-

tpayovo elvar peyalivtepo tob 3.

“Eto1 Umoloyloape:

1’—- 1<3|1,72=2,84 < 31,732 =2,9929 < 3| 1,732 = 2,999824 < 3 kTA.
=4> 318" =324>3|1,74*=3,0276 > 3| 1,733? = 3,003289 > 3 «7A.
Ixnuarifovran Aotmdy, pé T& Sraboyika Pruara Tfis Tapamdvw tpyacias,

BUo &rkohoubles BeTikddv pnTddy, of EEfis:

(Yl sl sleld 51,232: (o

() Tl B Sl 738 win

MapaTnpoUpe Twpa 611 loybouv Ta E6fjs:

a) Té tetpaywve xkale Bpov tiig (K) elvar < 3

B) To tetpaymvo kabe pov tiig (A) elvan >3

v) Ol Swoopés :

log Bpog tfig (A) — log dpog tfig (K), 205 Bpog tfig (A) — 20 pog tfis (K),
30g Bpog g (A) — 3og Bpog tfig (K) x.t.h. elvar dvriotoiymg:

1 01 001 0,001 00001 x.TA.

8) Otite 1 dxolovbia (K) olize | dxolovbia (A) propel va slvan Evag mepro-
dikdg dexadikdg apOpd.

MpayuaTikg, & oupPorloouue THy (K) pé:

305 Gl 7o B s

kal foTtw &1 abTh) elvon & Bexabikds mepiobikds 8. "Eotw 611 & & elven 1) Be-

kaBikt) TopdoTacn ToU prToU pr TOTE AoiTdv P ToUs Spous Tiis (K) Tpooeyyi-

Loupe, Soo BéAoupe, Tov p, Eopévers pE Tols Spous Tils dxoroubias:

(R B OB B

Tpooeyyllovpe, Soo Bhoupe, Tov pi TTpayparikd:

52=12=1' 1| &mdoraon) Touv &md Tov 3 elvet 3—1=2

5,2=1,72=284" #| &mdoract Tou &md Tév 3 elven 3 — 2,84 = 0,16< 100

B2 = 1,732 = 2,9929- f &mdoract Tou &md Tov 3 elven 3 —2,9929 = 0,0071
80 8
< 16000 — 1000
8,2 =1,732 = 2,999824 | &mdéoracth) Tou &mwd Tév 3 elven 3 —2, 999824 =
= 0,000176 < %Sﬁ) = wzw kT Qore ut Tous Spous Tiis (K') mpooeyylfou-
pe, Soo Bthoupe kal Tov 3, Eropéves & p? Biv prropel v elvan &AAos &md Tov 3,
BnAabn elvan p? = 3. AlTd Spws elvan &Blvaro, &mrws elrape Tapamdves.
"As ouvexlooupe v Epyaoia Tfis koTookeufis TV drohouBidy (A) kal

i
10
<
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(K), uropolue vé: pbdoouue ob Bexadikols ué 1000, 100000, 1000000 k.T.A. Sexa-
Bik& ynela (1). Bploxeton Aormedv ké&rrotos 8pos Tfis droroudlas (K) kol kémroios
s &rohoublas (A) pé 1000000 ynola Bekabikd & kabévas: # Siagopd Tol
lov &md Tov 20 04 elvan:

0,000 ... 01,

Smou 1O Afifos TG SexaBikidv ynelwy elvan fva Exatopudpio (11). Ikepbeite
méoo wikph) elvad abth) A Biapopd kal 8T pmopolue dkdua vd @Bhoouus ot
quéhoyes Biagopts «ddvTaoTa pikpdTERESH.

Mmopolue Tdopa v& ouvoylooupe Tis TapaTnpfioes pos yid TV ph Te-
Tpaywvo BeTikd pnTd 3, s EERs:

1) Atv Umdpyer Betikds pntés, ToU dmolov TO TeTphywvo v elven & 3.

Mé &Ades Ab€eis: 1) dilomen x2 = 3 8iv Exer xGnowa Lien péoa otd civoro thV
fetikdv pnrdv.

2) ‘Ymépyouv Betikol pnrol, ol TS TETP-
ywvo Tol xabfevés elvan <3 xal pdhiora
elven Buvatdy va oxnuaTiofel wd dxolou-
Bla &1rd GeTikous prTous, ol «Paivouv al-
Eavduevor (*) xal moU Td TeTphywvo ToU
kafevds elvan <3:

2a) ‘Yméapyouv Oetikol pnrof, wol Té Te-
Tphywvo ToU Kabevds elvan > 3 kal pdhiora
elven Buvardy va oxnpaTioBel wd dxolou-
Bla &md BerikoUs pnTous ToU «Pafvouv
thatToUpevors (**) kal ol T TeTpaywvo
ToU kabevds elvan > 3:

O Lide L1320 & AN 2080 100 1700
(qp [T L D L T x L0 U RS (TH: 280 1,8 1,74 1,733% ...

3) "Av Bofel Bvos BexaBikds, Smes & & = 0,000...01 (u¢ doobrfmoTe Se-
kabika ynola), ToTe Umrdpyer Spos THs (K) kal Spos Tfis (A) pi Swagopa <5.
AUTo T Sratutrdovoune kal s 8Efs: ol 0o dxolouvBieg (A) kal (K) «rnposeyyi-
Couv» 1 md iy Eihn, oo BElovpe. TO 1810 propolue vé olue kal yi& Tls &ro-

Aoubles (T) xal (T').

4) O1 8pot Tfis droroublas TeTpaycvwy (T)
«Paivouv alfavdpevots kal «mpooeyylfouv
SAobva kal TreploodTepo ToV 3». Kabs
Tpa Taparnpolue Tls dxoloubles (K) xal
(T) pés yevv&ran f) oxéyn 871 xal tfig (K)
ol Bpos «xpoasyyifouvr Ohoéva xai nepiocd-
tgpo kabdg «Paivouv» adbavopsvors karowov
«hpiBpd», tob orofov 10 «rerphywmvor oal-
vetar va elvan 6 3.

4a) Ol Spor s dxohroudlas TeTpaydvewy
(T') «Palvouv EAarToUuevor» kal empooey-
yilouv bhobva xal mepicodTepe TOV 3».
Kabds Tdpa mapatnpolpe Tls &xoAoubies
(A) kal (T') uls yewwdton ) oxéyn &1 xai
tfig (A) ol Bpov «npooeyyifouv» dhoéva xal
reprocdrepo, kadig «paivouy Ehartobpevorr,
xkdnolov «ip1Bud», tob dmolov td terpdywvo
palverar va elvar 6 3.

INa Blovg adtodg 1005 Abyovs cuppwvolpe va mapietd@vovpe thv dxolov-
Bia (K) mo obvropa pé 1,732... (8mou ol TeAeles dvmiTrpogwmeiouy ynela, Trou
Pplokovron ué v 18ia Texvikf, pt THv émola Ppélnkav kal T& ynola 7, 3, 2)
xal va AEpe Bt : 1| nopGotacn adth slvar «Evag Hppntog apiBpdg». ‘H AéEn «lip-
pnrog» Ypnoiporroifibnke yiarl (Smws effape mTponyouudvews) 1) Tap&oTaon
1,732. .. 8tv elvan kémolos Bexabikds trepiobikds, SnAadh Sév elvon mapdoTaon

(*) «atifovon dxoloublan (**) ugpBivovon dxoroublan,
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kérolou pnTol. Elvan guoikd va BeytolUpe 611 & «véos» alutds &pifuds 1,732...
Exar THv IBidTnTa &Ti: TS «retphywvé» Tou elven & 3, BnAadt 611 elven 1| «re-
tpayoviki pifa tob 3». Kd&be &pos Tiis drolouvbias (K) elvan «ua mposéyyron»
ToU &ppnTov &pifuol 1,732. .. xai 1 mpoctynien, elvar téoo peyaldrepn (xado-
tepn), doo & Gpog tfic (K) mod naipvovpe eivar md dnopaxpvopévog and tov
npdro tng Gpo. M’ alrd pmopolpe v Afue &Ti: ké&Be Spos s (K) elven «Evag
pntdg mposeyyionikdg dvunpéownog» ToU &ppnrtou dpiBuoU: 1,732...
Znu. Zth B' 1éfn pdbaue v Pploxoupe THy TeTpay. plla tvds ph Tetpdywvou prtol
1 1 1

kat& mwpootyylon —,

10" ~To0 “Too0 <M

"Av &vtl ToU 3 malpvape Tév 2 elte Tov 5 kal, yevikd, Evav dmolovBrimroTe
uf) TeTphywvo BeTikd pnTd, 84 @bdvape ot dvdhoya cuumepdopaTa. "Av 8n-
Aadfy malpvape fva  pfy TeTpdywve BeTikd pnTd, fotw 8, 0& oxnuaTiZoue
TwéA BUo drohoubles, Eotw (K') xad (A'), &mrws Eywe xal pt Tov 3 Erol, doTe
TO TeTphywvo kdbe Spouv Tis (K') 8& fitav wikpdTtepo TolU 8, TO TETpdywvo
ké&be Spou Tiis (A") 0& fiTav peyaiTepo ToU € kal ol BUo dkohoubles 8 «rpocty-
yibav» ) pla Thy &\An, Soo BéAcpe.

M’ airdv Tov TpodTo KaTaokevdiovTan kal &Ahol «&ppnTol &piBuois.

36. ZEYTH EY®. TMHMATON XQPIE KOINH MONAAA METPHIEQE TOYE.

A B8 MapaTnpfioTe T& elBlypapua
i 4 Tpfluata AB, MA kal p otd Zy.
Ad¥ [n 36-1. Elvan gavepd &8& &T1, &v

Ix. 36—1 T& AB, [A petpnBolv upé povéSa

T Tufjpa ¥, ToTE Pplokoupe: -
kos ToU AB =6 povddes p kol pfijkos ToU FA =5 povdSes p. Mphpoupe ToTE,
dmrews elvan yvwoTd, AB=6.u, TA =5.p. TV’ alrd Adpe 811: 10 tpfjpa p elvar
pid kowvi] povada petpfigewsg (kowvd Oromolhanhdcio) thv tunparov AB, TA,
eite éTi: td AB, A Exouvv xoivi) povada perpfioed; tovg o p, eite dxdua &Ti:
td AB, T'A elvar oOppetpa (petagd tovg) edbdypappa tpfpate (&eol Exouv kol
povdBa peTPTICECS TOUS).

‘Yrapyovv dpag xal {ebyn ed00ypappov tunpatov yopis va Ppioketar y’
adtd xGrown xowvi} povada perpiocds tovg.

"Eva apddetypa:

"As Tépoupe fva dpboydvio kal fcookedts Tplywvo ABI kal &s kaTaokeuk-
ooupe TETpaywva oTls ké&Betes Aeupds kal oThv UmoTelvouoa, &mows PAbreTe
oT1d Zx. 36-2. "Ag Umobtooupe Tpa &1 T& elfUypouua TufjuaTta Al kal BI
Exouv k&mrolax kown Wovéda peTpricews Tous, EoTw p. TéTe B elvan pfjkos ToU
Bl foo pé, m.x., a povéBes u kal ufikos Tou Al (= pfikos Tou AB) foo pé,
T.X., P HovaBes p. T& o kol P oupPoliZouv Aoimdv pnrods apidpods.
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= "Av ptpoupe Tis Siaywvious TGV Te-
: Tpayvwy, drrws PAbmete oTd Zx. 36-2,
' elvan gavepd (*¥) 8t A T& oxnuaTifé-
K 8 ': peva Tplywva elvan oo perafl Tous dud
t=2-=-===--> [ BUo. ‘Emropbvess T& Tpiywva 1, 2, 3, 4 &mo-
G N TeAolv Td TeTp&ywvo BFIE (&v Tomobern-
S a¥t BolUv pé katdAAnAo TpéTo TEVw OTO Te-
¢ _h Tpéywvo BIIE, 8& 16 kaAUyouv dxpiPdss).
® Al B AT AT abrd bwoolpe &1 AuPadd Terp.
5 AFZH + dup. Tetp. ABKO = dup. Tetp.
il BFIE, SnAodn: tup. TeTp. pé mAeupd Al +
H — 74 + 8p. Tetp. pt mAeupd AB = EuP. Tetp:
Ix. 36-2 ué TAsupa BIM (**).
O& loyue Aormdv ToTe ) lodtnTa: P24 yi=al.
kal, Emaidn Umobéoape B =1y, 8& ftav: P+ P2 = ol
r of o \2
AR P =ol @ Pl=at o & =2 (5) =2
TANA ErreiBt) o, P oelven pntol &pifuol, 8& elven kal % pnTds dpibuds (dos

TnAlko BUo pnTdv). Atv Umdpyel Spws pnTods &piBuds, ToU TS TeTphywvd Tou
va elvon foo pt 2. EfpoaoTte Aormdv Umoypewpévor va cupmepdvoupe 811 kakidg
broBéoape &1 UTrdpyer ko uovdBa peTprioews Tév Al kel Bl

*Emeaidf) 4 UmoTelvouoa BIT Tol &pfoycoviou Tprycovou ABI elven Biarydo-
vios ToU TeTpaydwvou ABOT, umopolue v& Biatumdoouue 16 ouumépacud pag
o EEfs:

INa xae tetpdymvo loygber 6 f| daydwviog kai 1| whevpé touvg 82v Exouv
Kowvi) povdda petpfioedg tovg, dnhadf), dnwg dhibdg Aéyetar: 1) Swaydwviog kai
1| mhevpd tol tetpaydvov d8v elvon odppetpa edBbypoppa tpfApare, dila Emros
trions Aéyetar) Gedpperpa.

37. TENIKO EZYMIIEPAZIMA. %

‘Amd T TponyoUneva fwvoolue &t elven dvdykn vd «irexteivovper TO
ouvoho T@v pnTdv pd ) dnuiovpyia véwv apBpdv, Tou B& Trpémer vk dvo-
pacfolv dppnror (uh pntol) #| dodppetpor, kal ol 8 elvan Erol karooxeva-
opbvor GoTe va BepamevBolv ol «&Buvaples ToU ocuoThdaTos THY pnTdV
&p1fudvy. AnAabfy: kol tiocoes dmes ol x2=3, x2=2, x2=8 (&mou 6
BeTikds pnTOS Wiy TETp&ywvos) vk Exouv Alon kal va Umdpyer elblyp. Tufiua p

(*) ILy. dnd tlg oupperples, wobd Umdpyouv.
(**) 'H mpéraon adrh dmotedel 1o Aeybpevo IMuBaybpeis Oedhprpa xxl loylet yewixs
yi& »dbe bpboyavio tplywvo.
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kal &ppnTor &piBpol a, P, doTe yi1& 1O TeTpdywvo, .., ABOI Tol Zy. 36 -2
v& ptropouue v& yphyouue Bl = a.p kel Al =p.p.
AUTo &rpiPdds kdvouue oTd &uéows ropeva.

38. APPHTOI API®OMOIL.

"Eotw mia dxohoubia &md ynepla:
Wi Wer War - oo War e - -

kol o Evas guoikd