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MEPOZ NIMPQTON

KEDAAAION |

ZYNOAA

EMANAAHWEIL KAl XIYMNAHPQIEIX

1. H ENNOIA TOY EYNEIATIEEZ@AL

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

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

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

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

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

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

150U pepiké dwdun mapabelyuoTa

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

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

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

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

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

2. AOTTKH IZOAYNAMIA

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

Mapaedeiypota

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

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

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

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

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

|50y v Gwopn Top&BEyHa |

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

3. MOTOAEIKTAL

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

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

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

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

VaVvp(eeQ (BeQ iatp=p+a _

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

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

AZKHZIEIZ

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

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

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

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

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

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

a) (@+P)t+ty=a+ (B+y) émwov a,B,YeQ.

B) 2x > 15, &wov x € Q.

y) x*+1>0, étav x€ Q.

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

£) a* =P a, émou a,pe Q.

4. LYNOAON KAI ETOIXEIA LYNOAOY.

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

To cuvorov Tév QuvnévTwy Tou dAgaPriTou uas.

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

To olvodov Té&v puaikdv apiBudv.

To ouvolov Tév drepaiwv Tiis "AAyéPpas.

To ouvodov TGy Noupddv Tiis ‘EAA&Sos.

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

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

2
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5, LYMBOAIEZMOL LYNOAOY.

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

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

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

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

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

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

6. ZEYTOL, MONOMEAEEL LYNOAON, TO KENON LYNOAON.

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

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

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

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

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

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

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

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

7. IEA LYNOAA.

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

Mapadeiypare : lov. {&4,BY}= B,y «}

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

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

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

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

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

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

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

Ald td kevov obvorov Exopev: & = .

8. YIIOLYNOAON LYNOAOY.

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

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

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

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

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

Supgvess Trpds TOV OUHPOAIoHOY aUTOV elven :

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

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

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

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

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

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

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

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

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

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

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

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

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

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

10. TYMITAHPOQMA EYNOAOY.

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

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

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

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

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

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

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

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

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

11, IEOAYNAMA (CH IZOZOENH LYNOAA).

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

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

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

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

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

B) Ak & kewov ouvorov Sexoueba o & ~ .

M Elvan gavepdy 8t foyvouy ai EEfis 1BiomTes :

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

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

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

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

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

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

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

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

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

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

AIKHIEIZ

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

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

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

Hévos

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

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

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

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

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

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

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

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

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

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

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

12. TOMH EYNOAQN.

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

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

ANB={x/xeA kal xEB }

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

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

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

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

o) AnB=BnA (SvripeTaBeTikr).

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

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

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

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

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

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

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

E

A B8 r &
¥ 12=1

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

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

13. ENQEIIZ LYNOAQN.

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

AuB={x|xeAeie xEB}

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

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

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

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

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

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

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

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

14. AIA®OPA AYO LYNOAQN.

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

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

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

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

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

15. AIAMEPIEMOZX ELYNOAOY.

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

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

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

AZKHZIEIZ

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

15
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a)AnB p) AnT y) AnBnT

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

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

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

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

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

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

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

40) N& xapere fva Biapepiopov ToU guvdhou

A={a,B v, 8¢clnbux}

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

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

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

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

16
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KEDAAAION Il

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

16. AIATETATMENON ZEYI'OE EXETIKOQON APIOMON

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

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

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

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

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

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

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

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

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

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

*Emions elven AX@ = xal & XB=:

SuuBolixéys & duwTépw SpIoHSS TOU KOpTEGIQUOU YIVOUEVOU YPAQETX! !

AxB={(x,¢)|xcA kai y€EB }:

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

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

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

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

Fevikxs loyver: A # B = AXB # BXA

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

18. TIAPAETAZIE TOY KAPTESIANOY TINOMENOY ME IINAKA AITIAHE EIZ0AOY

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

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

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

xad Bl Tas oThAas TGY P kal y TOU Trivakos.

Eic & Tx. 18-2 PAémeTe TOV Triveke S1TTATS

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

Né& korTaokeudoeTe Trivaka BimrAfis elodBou 36236, 6.3)

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

(ol & TomofeTfigeTE TX OTOIXEIX TOU B ;)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

AXB= { (7)) («, &), (o, ), (o 0.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

5 N A n

=<
=

= &, [/
>
2 6

0

N
Il
™

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

I) [epudeiypata oyéoemv. Eidwkai tiveg oyéoeig ()

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

R, = {(x,y)/x €A &a tmiokepdf y €B }.

"Ag Umrobéccopey OTI ¢

& pafnThs a Exer Emokephfy TS moAeis K, M,

& pabnThs P Exer Emoxegb Ty TOAW A,

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

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

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

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

MapaTnpoupey T& EEfs :.

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

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

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

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

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

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

Six x = 8.

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

Te els TO Zy. 21-1.

Ix. 21 -1

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

X R

N

M|+ +

A -

K|+

BA 08 TN
Tyl

dvtioToixa lebyn onpeicvovrar pé oTaupous els
THY KaTaAAndov Béow Towv.

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

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

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

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

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

A THy oxéow R,, mrapornpolpey Ta EEfs

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

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

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

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

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

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

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

3y. 21 -3

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

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

9 f TeplocdTepa LeUym pt TS oUTd TpddTOV HENOS.

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

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

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

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

R,={(x,y)/x €E Bipérns ToU yeE}

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

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

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

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

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

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

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

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

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

(N& xéueTe YEWHETPIKTY TTAPETTATY Ths oyxboews). _

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

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

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

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

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

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

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

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

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

Me &AAas Aéters :

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

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

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

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

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

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

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

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

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

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

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

*Eyopev 011 ¢

(1,2) eRy

(2,3)eR,
Errions :

23HekR,

(3.4 R,
’Errions :

(1,2) eR,

(2,4) eR,
’Etrions :

(1,3)eR,

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

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

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

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

mraparnpoupey 8¢ 61 kal (1,3) € Ry

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

mraparrnpoUuey 8¢ &1 kai(l,4) ERy

moporrnpoUpey 8¢ &1 kol (1,4) €Ry

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

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

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

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

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

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

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

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

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

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

8) R, = A, dmov A={0,2,—4}

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

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

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

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

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

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

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

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

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

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

Molan &md Tas dvwTéipw oxéoes elvar owvapTthoes ;

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

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

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

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

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

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

R, = {(x,¢y) [ x TavuTileton ut y }

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

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

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

60) N& éfetaoctii &v ) oxtos :

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

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

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

R, = {22, 3.3, @3), (¢4, 24))

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

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

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

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

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

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

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

65) N& tterdoere &v ) oytols :

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

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

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

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

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

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

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

(*) Elg plav oxéow 3l8opev ouiBug 1o Svopa tig ouviifixng g, émedn dmd adrhy xa-
Bopllerar & alvolov Tév Leuydv, mod dmoteholv Thv oyxéaty.
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69) Els 6 ouvohov U = {2,14,70,210 } va terdoere. & ) oxtors R = {(x,y) /x
Siaipétns ToU  } elvan f) 6y petaPaTikr. N& tetdoere tlons & | R elven § 8y1 dvaxha-
oTIKN kal CUMUETPIKY.

U 70) Els 16 obvorov U Tév dvbpidv tvds ywplou va dle

Thoete &v 1) oxéois R = { (x,y) [ X &BeAgds ToU y } elvar #)
oyt peraPariky. Mimas f) oxéois elven kal dvaxhaoTixhy fi
OUHPETPIKY ;
71) Eis 16 Zx. 21-11 Phémere 16 Si&ypaupa pids
oytoews R. N& oupPolioere pé dvaypagnv Tév ororyeiwv
Iy. 21-11 Tns TV oxéow xal va dlerdoete &v elven peraPaTiki.

22. ILXEZIL IEOAYNAMIAL EIZ EYNOAON U.

EiSauev els T& mponyoupeva oytoels, &d Tas omolas dAAal elven dwa-
khaoTikad, &AAc1 ouppeTpikai, &AAar petaPoTikal, dAAal dvakAaoTikal Kol
ouppeTpikal (*)k.T.A.

‘Ymrdpyour Spws oyéoes, ai dmoion elvan ouyxpdvws dvarkhaoTikad, oup-
peTpikai kol peTaPoTikal. Al oxéoes alUTal Méyovtan oyxéeelg isoduvapiac.

IMopaderypo iov. Aideton fva ouvodov pabntév M= {a, B, y, §,¢ { } kai
[nreitan va tetaoti] &v 1) oxtors R = { (x, y) [x Exer alTd 10 dvdoTnpa pe Tov
y | elvar ) Sy1 oyéoig looduvapios.

‘Anavinoig. TlpédTov fi oxéols elvan dvaxhaoTikr, Bi16Ti xkéfe wabnTrg
Eyer TO 1Biov dvdoTnua pé Tov EauTdv Tou kai Emopévaws Ta lebyn (o,0), (B.B),
y,y), (8,5), (g8, (L), dvikow eis Ty oxtow R.

Aelrrepov, tav Utrobtowuey 6T Evas pabnTng o Exel TO aUTO dvdoTnuo uE
Tov B, TOTE kol & P Exel TO aUTd dvdoTnpa pE TV o kal Emopévas v (o, B,) ER,
Tote (B, @) €R. ‘H oytois tmropbvas elvan ouppeTpikn.

TpiTov, tav fvas pafnThs a éxn TO aUTO dvdoTnua pé Tov B kal & B 1O clTo
dvdoTnua pé Tov g, TOTe Kal & o £xel TO aUTo dvdaTnua pé Tov g, dnAadn (o, P)e R
kai (B, €) €R = (o, €) €R. "Apa ) oxéois elvan peTaPorixd. ‘H oyéolg Aormov
R elven oxéors toobuvaplas.

’AtioraparipnTov elvan 611 ) ouvnikn «Exel TO aUTO dvdoTnua pé» Sia-
uepiler TO ouvorov (¥*) M els UmrooUvora (kAdoels), kadbva &md & dmoic mepi-
AopPduel ToUs poadnTds, ToU Exouwr TO aUTO dUAoTNUX pETAlU Twv.

Edv .. Umobéowuev T ol pabnTai o, P, € Exouy dvdornua 1,80 m, ol
Y, { éxowr dvdornua 1,75 m kai & & 1,65 m, ToTe B Exwuev Siopepiopov Tou M
els Tpefs kAoers, Tas {o e}, {v, Oh {8}

(*) Abv elvar drapalmnrov pla oyéatg va elvan dvasdaartien elte ouppetpuch elte peta-
Batixd. 'H aytos mx. R={(1,2), (5,7), (2,16)} 8tv elvo ofite dvardxatueh, olite quppetpixy,
olite petaBatud.

(**) "H auvbiun #40e oytoewsg londuvxulag Suxpepiler 0 Paoixdv aldvoloy,
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Els T0 Sy. 22-1 PAémere 1O Sidypappa Tiis oyxéoews R kad Tés KAdoes,

M
a
o
B
Te
'Anavinoic.

OTIKT).

Y
@
P
Ix.20 —!

els Tas Omoias Biapepiletan TO M, al
otroicn  Ovoudlovton  khaeewg isoduva-
piag. “Otws Sioxpivetan els o Bidypap-
pa (o, 22-1) elvan Buvardv va Exwpev
kAdoels {ocoBuvapias pt dUo oToixela
f| kai pé Eva pévov oToryeiov.

Hapadevypa 20v. N& étetacti) &v
1 O'XE'UIS R= { (1;2)- (1'1)r (2'1)1 (2:2)r
(3,2),::(2,3), {(3:2),. €1.3), (31D Jreluea
oxtois joobuvapias.

*Evouev n M={123}, T=1{1.23}, U=1{1,23},
) Eis v oxtow dvirkouwy ta Levyn (1,1), (2,2), (3,3), &pa elven dvoxia-

B) Edw tvodhdEcopey T& péAn TéV feuy Gy, Tou drroTteholv Ty R, 1) oyé-
ols Btv peTaP&AAeTal TPAypaTl EXOUEY TOTE !
{0, (LD, (1,2), 2,2), 3,3), 32, (23), G, (1,3 }=R

‘Emopéveos 1) oytols elvan ouppeTpiki.

y) "Exopev d&xopn :

(,2)eR
@1 eR
(1,2) eR
(2,3) eR
@,1yeR
(LDeR
(3,3 eR
(3,2 eR
3.2 eR
(2,3)eR

}:;(1,1)511
}:»(I,B)ER
}:,(2.1)eR
}:—(3,2)6]1

} =(33)eR

3. eR
(1,3)eR

8%2& }:»(i,Q)eR
83?& ]:(1,3)511
GHeR | = @IeR
E;iggg {:>(1,3)eR
ng;iﬁ ]:;(3,1)51%

} =(33)eR kTA.

SnAadh 4 oytois elvan kol petoBoriki. “Apa elvan oxtols ioobivanias.
Mepaderypa 3ov. TMvopifopey &wd Ty mpwTny Takw &1 SUo elbeicn g
ko g fvds EmiméSou P Aéyovtan opdAAniol, kv, kal pdvov dw, f Touny Twy
elvan O kevdv oUvorov, SnAaBT € [ [ & <> & N e = . Aeuplvovtes TOV Opi-
Oudy arrdv B& Abycopev i BUo eUBeicn dvdg EmmeSou AfyovTon TapdAAnAo
t&v, kod pévov By, 7 Touf Twv elvan TO kevdy ocUvorov fi oupmimTow, Bnhadn

Elﬂsz-:belﬂszzgﬁ £ =&

Els Thv mpdoty mepimrwow Abyouev dmi Exouev elfelas rapakiflovg pi
oteviyy onpaciay els Ty Seutépav Aéyopev OTi Exouev elfeias TrapadAnidous pé
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ebpelav anpasiav. Els 1o EEfis e 1d oupBolov || B Ewwoouuey TapoAiniiow pé
eUpeiov ompacio.

As HeTdowyey Topy, s TO oUvorov E, Tév efuiddv fvds EmiméBou P, Tiv
oxtow R={(x,y)/x moapddinhos mpds  }, Snhabh R = {xWIxllvh
uwxCP yCP.

*Ev TrpdoTOIS TTOPOrTNPOUHEY &1 1 ouvbrkn «mrapdAAnios Trpds» Biapepiler
16 oUvohov E, TGV eUfeidv Tou tmiTéSou, elg UmoouvoAx (kh&oeis) Aot ai €U-
Beicn ToU E, i émolon elvan TapaAAniol Tpos piaw dpiopEvny elfeiav g, &ro-
TehoUv piav khGowv fj, Omos ouvnBes Aéyouey, piav SevBuvary. Kébe pla &mo
&g edfelas alTds elven vas QUTITTPOCWTTOS Tis Bieudivoews kal kaBopilel oty
(oy. 22-2).

To aiworov R = {(x,¢), | x||y) el 1O ouv-

\\ ohov E, Tév ebferédy ol P, elvan, BeParicos, Evar demel-
S € poouwohov kal Emouévews THy oxtow R Btv fjumo-
=TT polUpey V& THY TOPACTHOWHEY ut &vorypagiiy TGV
N ororyeleov Tns. Emreid) Speos kafe evfela X elvan
Sy. 22-2 TrapdAAnACs TIROS TOV fouTdy s, T Ledyn (xq, Xy),

(Xg Xo), (X3 X)) K-T-A 86 dutikouv els THY oxéow R.

‘Erropéveos 1) R elvan dvanhaomixr. “Errions, e, dav x, | |y, ToTE ed yy | Xy,
Bnhabh v 16 (elyos (X, y,) Gk €l Ty R, TOTE kod TO (Y, Xy) 8& dvmikn
gls THy oxtow R, 8 autd f oxkois elval CUMHETPIKT].

Téros x ||y ko y ||z = x || 2 ko ETroptveos Bik kéBe Tp1dda elbaidv X, Y, Z,
Bix Ty omolav (x, w) € R xai (Y, z) €R, Eyouev xai (x, z) €R, SnAadh N R
elvan kel petaporikn. Elvan Aorroy i R GuokAGOTIKT, CUMHETPIKT kal peTapa-
Tikr), SnAadn elvan oxeots looBuvapios.

ALKHEZIEIZ

72) N& ttetdoete & 1y oyéors R = {(x,) [x =y} elg 16 ouvohov E, Tdv eubu
Y paupwy Tunpérov, elvar fi &1 aytois looBuvauias.

73) N& terdoere &v # oxtors R, = () [ U
x ~ y } els &va oUvohov E &mwd ouvora, elvar fi &1
oytots loobuvapias.

74) N& éetaoeTe &v 1) oytots :

R = { (aB), (B, (xa), BB B (v.2). @ )
y)s (i@ (Y) } elven i 61 oxtors looBuvaplas.

75) N& derdoete & f oytois Tijs éwolas TO
Biéry paupa PALTETE Els 16 Ix. 22-3 elven oytos loo-
Buvaplas. Iy. 22-3

23. ANTIEYMMETPIKH EIXEEIZ MEZA EIZ ENA LYNOAON U.

“Eore # oxéos R={(L1), (1,2, G4, (5.2) }. "Exouev M= (1,35
T={124} U={,2345}. MoaparnpoUpey ém fi R Biv mepiéyer 5 dvt
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oTpogov [elyos kavevds [ebyous Tng ue weAn &mo SiagopeTikd oTorxeia Tou U.
Al oytoels, TToU Exouv aUThY v iBiotTnTa, Aéyovtal aviovppetpikai. “QoTe :
(R avuioopperpixi) <> (x,welU, ¥ # ¥ kai (x, W) ER = (y,x) €R).
Alrd onuaiver 6T, kav (x, w) € R xal (y, x) € R, ToTe 8 elvan x =W
"HumropoUpey Aoimov v eiTwuey OT1
(R avuovpperpikn) <= (x,y € U, (X, @) € R kai (¢, X)ER = x = y)
KAhaooikovy mapaberyua QUTICUHHETPIKTS OXEOEWS glvan 1) oxXEOIs «ueEya-
AUTepos ToU» elg TO CUVOAOY TGV QUAIKGV ap1ducdy, Bniadn 1 oxeos
R={(x,¢)| x>y} utx, yeN Mpaynat, &v fva [gUyos pé oToIyEla &TO
16 N (Bidgopa petaty Twy) dvixer els v R, é1rews .y TO LeUyos (5,4), BioTi
elvor 5 = 4, o vrioTpogov Lelyos (4,5) Biv dviiker els TNy R, 56T &év loyua
S

24. EXEZIL AIATAEEQE EIL EYNOAON U.

Mia oytots, els Bva ouvohov U, AgyeTal oyicig dratateng, ¢av, kal wovov
ty, elval GVOKAQOTIKY, GVUTICUMHETPIKT) kol peTaPaTikn.

: Mapaderypa lov. ‘H oytors R = { (¥, W) | x Sieapéns ToU Y | gig TO ouv-
ohov N, Téw guoikidy &mBudvy, eivan pia ayfelg datalewme.

Mpéypor @ 1) més &pBpds Tou N glven BioapéTns ToU tauTtou Tow 6 1,
.y, elvan SicupéTns ToU 1, 6 2 ToU 2 KoK xai troutvess T& levyn (1,1), (2,2),
(3,3) k.T.A. Gvrkowy els Ty R. “Apa fi R eivon dvorkAaoTikn. 2) ‘H R elvan GvTi-
SuppeTpikd, B16T1 T [eUyos T.x. (4,8) dvrikel els THy R, dAG 1o (8,4) Biv dwi-
kel elg adrriy, B16m 6 8 e elven SiopeTng ToU 4. Kai yevixéds, Qv tva BiomeTery-
évov [eUyos Wi MEAT GTrO BlapopeTikd oToiyeia Tou N dvrikn el Thv R, TOTE
1O dvrioTpogov Tou [elyous abTou Bev gunker elg v R. 3) ‘H R elvan peTaPa-
Tikr). TlpdypaTi, Eqv Evas Qualkos apiBuds X elvan SiopéTns EvOs &AAov W Kal O
y tvds TpiTou z, TOTE Kai & x Ba elvan BraupéTns ToU 2 Kai ttropéveds B& Exwouev :
(x, ) €R, (y, z) = R kai (x, z) € R. ‘H R Aowmdv clvan GvakAQoTIKY, QUTICUp-
HETpIKT) kal peTaPaTikh, &pa elvar oyéols diaTateos.

Mapadeiypa 2o0v. ‘H oxeois R,={(xy)|x <y} gls TO ouvorov N,
puaikéy &piBuddy, elvan oxEois BraTatecs.

Mpdyper @ 1) A k&Be x € N elvon x = x kal Emropévess (X, x) e R,, &px
1 R, elvar dvaxkAaoTik.

2) ’Edv x, y €N xai ioxun X < ¥, éTe Biv loyvel y < X, TO omoiov on-
uaiver 871 : & (X, ) ER,, wE X # ), TOTE (g, x) ¢ R;. OUreo Ty 2 < 3 kai
troutveos (2,3) € Ry, &AA& 3 L2 ol Emopéves (3,2) ¢ Ry. "Apa | R, elven dv-
TIGUHUETPIKT).

3) ‘H R, elvai petaPaTik] @ 86T, tv X, ¢, 2N xa glvan x < y kal
Y < z, ToTe O elvan kol X < 2 xal ttropdvess (x, ) ERy, (W, 2) ERy kai (x,z)
€R,. "Apa 1§ R; elven dvarhooTIK, SUTIOURETPIKY Kal peTaParTikn, BnAabm
elvan oytols Srardbecs.
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edpelav anpaciav. Elg 16 Efs ut 10 aUpPohov || 8& &woolpev TapaAinAiow pé
eUpeiav onuaciav.

"Ag Hetdowuey Thpa, els TO ouvohov E, Tév BV fvds tmimreBou P, Tiw
oxtow R = { (x, y) [ x mopdXhnhos Tpos y }, Bridadh R={(x, ¥)|x[lw}
wxCP, yCP

*Ey TrpcbTolg TrapoTnpoUuey 8T T ouvbnkn «mrapdinhos Tpds» Biapepilel
6 oUvohov E, Tév ebfeiéy ToU Emirédou, elg Ymroouvora (kA&oeis)” SAan ai ev-
Beicn ToU E, ai émoiat elven apédinAol wpods piaw cpropévny ebbeiow g, &rmro-
Tehov piav kMo i, Smes ocuviiBos Aéyouey, piav SevBuvory. Kade pla &md
Tég etBelog adTds elvan Bvas dvmimpdowros Tis SieuBivoews kal koBopiler aUThv
(oy. 22-2).

Té ouvorov R = {(x, ), | x ||y) els 1O olv-

\ ohov E, tév elfeiédov ol P, elvat, PePaies, tvar dmel-
S € poclvorov kai Emopéveds The oxéow R &év fumo-
=S poUMEY V& THY TEPAOTATWUEY pE Guorypaghy TGV

\ oTolyelwy TNS. Emreidf) Opeos kdfe elfela x elvan
Iy. 22 -2 mapdhAnAos Tpds Tov EauTéy T, T& edyn (X4, X1,

(Xa) X)), (X3 Xg), K.T.A. 8& dvrikouv elg iy oxéow R.

‘Erropéves 7 R elvan dwanddaaier). “Emrions, greiB), Eqw X, | |y, TOTE Kad yy | Xy,
BrAadh tav T [eUyos (X, ) dvik els v R, ToTE kol TO (yy, X;) 8& dwmixn
elg THv oxéow R, 8’ alTd 1 aytols elvan GUUHETPIKT.

Téhos x ||y xai y ||z = x || 2 woi Emopévess Bicx kade TpIGB euBerdv X, v, 2,
B Ty émolav (x, w) €R kad (Y, z) eR, Exouev kai (x,z) €R, Bnhadn 1 R
elvar kad peraPorikn. Elvea Aowrdv i R AVOKAQTTIKT, GUMMETPIKT Kal peTaPo-
Tikr), BrAcdh elvon oxéols looBuvapias.

ALKHZIEIL

72) N& terdoete & A oxéois R = {(x,¢) [x =y ] els 7o ovvorov E, T&v  ebbu-
YpaRHwY TunpéTwy, elvar fy &xt oxtors toobuvapias.

73) N& Herdoere &v ) oxéois Ry = {(xy) /[ oL
X ~ y } els Eva ouvohov E &md olvola, elvar fi Sy1
oytols {oobuvauias.

74) N& derboere &v ) oxtols :

R = { (@B), (B, (xa), (BB (BY) (v:P). 'w
(yY)s (@), (ay) } elvan @ Sy oyéons looBuvanlas.

75) Né& tlerdoete &v Ay oxtols Tiis dmolas 16
Bidypauna PAémeTe els 70 Iy, 22-3 elvan oytois loo-
Suvaplos. Iy, 22-3

23, ANTIEYMMETPIKH EXELIE MEEZA EIZ ENA IYNOAON U.

"Eorw # oxfois R={(L,1), (1,2), 3.4, (52) }. "Exouev = {1,3,5},
T={124}, U={1,2345} Mapampolpev 1 | R biv epiExel TO GvTi-

32

WniomoBnke amoé 1o votirouto EkmaibeuTikrg MoAmkrg



oTpogov [eUyos Kavevds [eyous Tng pi pEAN GO BIOQOPETIKG CTOIXEIX ToU U.
Al oytoers, ou Exow auThy ThHY iBioTnTa, Myovtal dviieuppetpikai, “QoTe
(R avaovpperpikn) <> (x, y U, ¥ # ¥ kai (3, W) ER = (y, x) €R).
AUTd onuaiver &1, éav (x,y) R kal (y, x) € R, TéTe B elvanl x = .
"HumropoUuey Aoimov va eimoopey OT1
(R avniovppetpen) <= Gy e U, (X, W) € R kai (y,X)ER = x = W)
Khaooikdy TrapdBeryna GUTIOUPHETPIKTS OXECEWS glval 1) oXEoIg «peya-
AUTepos Toun elg TO guvohov TGV puotkdy aptbudov, BnAabn 1 oxEols :
R={(x,¢)| x>y} utx,yeN. Tpaypaty, &u éva [eUyos pé oTolxeia Ao
T8 N (Biapopa peTalu Twv) dvikea s Ty R, Srreos .y, TO Lebyos (5,4), Biom
elvan 5 > 4, 1o durioTpogov [eUyos (4,5) bev dunkel gis Thy R, Biom Bev loxler
& >3,

24. EXEEIZ AIATAZEQL EIZ LYNOAON U.

Mia oxtois, els éva ouvohov U, AéyeTan ayiens dratagems, £4v, xai povov
td, elvan GQUOKAQOTIKY, GUTICUBHETPIKT kal pETaPaTIKT.

"Mapadaype lov. ‘H oytois R = { (¥, W) | x SixipéTng TOU W } gl TO ouv-
ohov N, Téw quaikdy &pifpdv, elva pia oyfog dwatatewe.

Mpéryuarr @ 1) mas &pibuos Tou N glvon BioupéTng Tou taquTou Tou' & 1,
m.x. elven BraapéTns ToU 1, & 2 Tou 2 k.0, Kal troptveos T& Leuyn (1,1), (2:2),
(3,3) k.T.A. dvriowy €l Ty R. "Apa f) R elvan dvorhaoTikn. 2) ‘H R elvan dvTi-
cuppeTpikd, 51671 TO [eUyos .. (4,8) dvikel gl Ty R, &A\A& 1o (8,4) dev Gvty-
kel el aUTry, 516m1 & B Bev elvan BiapeTng toU 4. Kai yevikdds, &v Eva BiareTay-
Bévov (elyos Wi péAn &mo BloQOPETIKG OTOLYXETX tou N &urkn s Thv R, TTE
T duTioTpogov ToU [gUyous auTou Biv durkel els TNV R. 3) ‘H R elven petaPa-
Tikh. Tpdypari, éav évas quolkos &pifucs x eival BionpéTrs Evos GAAoU Y kal O
 tvos TpiTou z, TOTE Kai O X 8& efvon BioupéTng TOU Z kal ETropéveds B EXCOUEY |
(x,¢) €R, (g, z) = R xai (x, z) e R. ‘H R Aormrdv clvan dvakAaoTikt, GQUTIOUM-
HETPIKT Ko peTaPaTixn, &pa elvan ayéors Brardtecs.

Mapaderypa 2ov. ‘H oxéos Ry = | (x¢) | x <y} s T ouvohov N,
QuoIKdY &pBudiv, elvan oxéors Biaratews.

Mpdypart @ 1) Ak ke x €N elvan x = x kad Eropbvess (X, X) € Ry, Gpa
f R, elvan dvoxkAaoTiki.

2) *Edv x, y € N kai foxin X <, TéTe Sty loyxUel W < X, TO dmoiov an-
uaiver 8T : & (%, ) €R,, bE x # W, TéTE (W, X) € R,. OUtw my. 2 < 3 kai
tmopévass (2,3) €R,, dAAa 3 L2 xai trroutvess (3,2) ¢ Ry "Apa 1) R, elvar &v-
TIOUPHETPIKTY.

3) ‘H R, elven peTaPaTikn @ BioTl, gav x, ¢, z €N xa elval X < Wy kail
Y < 7, TéTE O elvon kal X < 2 kol Eopdvess (%, W) € Ry, (W, 7) R, xai (X, 7)
€R,. *Apa | R, elva GuaKAGOTIKY, QUTICUPLETPIKT kod petaPoriky, SnAabh
elvan oytars Braralens.
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25. AIATETAIMENON LYNOAON.

Té&v ouvolov, els TO dmrotov Exer dpiotii ula oxtols Siardkews R, dvopdle-
Tan Sraretaypévov oivohov (pE T dvwTépw oytow). “QoTe Td oUvorov TEV Pu-
owév &piBudv, Epwdiaoptvov pé T oxéow R = {(x,y) [x Biaupérns ToU
y } elven Siaretarypédvov olvorov (§ 24, mapdbearyua lov).

To alrd ouvohov N tpwdiaoutvor wt Ty oytow R; Tou dvwTépw mapa-
Selyuaros Tiis § 24, dnhabh) wt Ty oxéow « < », elvan Eniong SiorreTarypévo.

To alrd olvodov N Buvaran va «BiarayBij» kal pt Thy oxtow Ry = { (x,
W) | x ToAAamAdoiov ToU  }, B16T1 kal alTh) f) oxéols elvan pla oyéors Srord-
Eews péoa els T N (elvan SnAadt) dvaxAaoTikr, dvTiouppeTpikr) kal peTaPaTikt).

"ATd Ta TponyoUpsva ouvdyetar &Ti Eva ouvorov elvon Buvardy va Bia-
Taybf kaTd meploooTépous ToU &vos TPOTTOUS.

Maparnpoupey TOpa &1 Sid TO otvohov N g mpds Ty oxéow R,, Bn-
AaBf) T oytow « < », loyve f &g 18i1dTns :

AMaTavxeNkal mdvy eNloylerif x € Y | ¥ < x, dnAadny 1 povov
(x, y) € R fjpdvov (y, x) eR.

‘H ) i8187Tng Sucws &tv loyvear Hic 16 ouvorov N s pds Ty R, Snhabd
Th oytow «x Bienpétns ToU y», 81671, &v X, y elven 8o Tuydvta gToiyeia ToU
N, &ev loyuer drwobhmoTe f (x,y) € R, 8nAabdn & x elven Bicupérng Tol y, A (y,x)
eR, 8nhadn & y elvan Biaipérns ToU x.

Mevikéds m&w olvorov U Biaretarypévov s mpos plav oyéow R, pé Thy
1816t B1d mav x € U kad mév w € U foyer 6T fi (x, ) R §j (g, x) €R,
AbyeTan dhkdg Sratetaypévov kai ) R Aéyetan ToTe dhwki) Srdaradic, EAAws Aé-
yeTan pepikds Swatetaypévov kol 1) R Aéyetan pepikn Srdralic.

OlUrw Y. 1| oxéois R, ToU dvwTépw lou mapabeiyuaros Tiis § 24, elvan
pia pepik) Sidrakis, Bidm Umdpyer .y TO feUyos (3,5) moU alrrd kol T dwri-
otpogédy Tou (5,3) Biv dvrikowv els THY R, 8161 olre & 3 elvan BienipéTng ToU 5,
otrre & 5 Tou 3 kad 3 €N, 5 eN. *H oyéois Spws R, Tou 2ou rapabelyparos s
§ 24, elven plar dAkA) Sidrakis, 16T i Yo TuyOVTa oToryela &md To N, EoTw
a, B, ©i 8& elven a < P xal Emopévass (o, P) € Ry f 6 elvan B < o kad éropévess

(B, o) eR,.
AIKHZIEIZ

76) El; fva q:uAéxmv TGV guvdpwy T ppovpd drroTeAeiTan &md Eva Aoxlav A, BUo Sexa-

B A
L B

Zy. 25-1 Zx. 25-2
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veis B,, 8, kai Tpels oTpATIOTAS ), Oy O Els & olvorov U= {1}, &, b, 0y, Oy o} h
ouvBrikn «& x UtrakoUel els Tév y» xaBopile Eva olvolov Teuydv, Bnh. plav oyéow.

«) N& xaBoploete &v #) oxfois abn elvan hkhy A pepidy Bidralis kal va Sikatoho-
yhoere THy &mdvrnolv oas.

B) N& xépere 16 Bidypoppa Tiis oxéoews. NMas &md 16 Sidypappa fUTOPOULEY V&
Biakplvopey &v elvan dhikh A pepiki Bidrabis;

77) Els 76 olvorov U = { A,B,T,A}, 6mou T& A, B, T, A elven 1& oUvoha, ToU PAETETE
els T Bidypappa ToU Zy. 25-1, v& xaBoploeTe Wi &vaypagfiy T&Y oToxelev  Tng THY
oxtow R, = { (x,¢) [x € ¢ }. N& tetdoere &v 1 aytois elvan oyéors Biardews kal &v elvay,
v Hnyfioete 7i Bidrabis efven @ pepikhy f SAIKT.

78) Eis 7& ovvorov U = { A,B,[,A } Smou & A,B,IA, elvan T& alvora, Tév dmolwy
To Bidypoppa PAtmeTe s 1O Bidypapua ToU 2. 25-2, v& kaBoploete pt &vaypaghv T&V
leuy@v, wou THY &moTeholv, THY OXEOW

Ry={(xy)[/xswv}

*Emerra vé Eetdoere &v ) oyéors elvar Sardatews, kal, & elvan, 7l elBous elven xal

Biarf

ATIEIKONIZEIZ — EYNAPTHEEIZ

*H twoix THg ouvapTroews, Ty otrolav fi5n yvwpilopey, Trailer oroudaiov
pdhov Téoov el T& MadnuaTikg, doov kai els T&s "EmioTApas, ToU T& Xpnotuo-
Toloty. A® airov Tov Adyov Sibouev 66 piow ebpuTépav dvémrTub Bid ThY Ev-
volow THg CUVApPTIOES.

26, ATEIKONIZIE EYNOAOY EIZ ZYNOAON.

A) *Eorew 6Ti A kai B elvon 8Uo ouvola Sidgopa ToU kevoU, &y dvorykaiws
Biépopar peTaty Twv, EoTw & OTI ut fva kdrrolov Tpomov dvTioTolyilouer el
T oroigeiov x €A B (xal  pévov
f0) orotyelov y € B. "Eva Tpdmrov dw-
TioToiyws PAETETE TapaTAeUpws HE T
BEAN ToU Biarypduparos (Ex. 26-1).

Eis Ty & Adyw dvuotoyiav,
“Smeos PAéopey, TEV oTOIXETOV amd T
A By fva (kai pévov) GuTioToiXov oTol-
Xelov &mwod 1o B, SnAadn es Thv dvTi-
oToiylay aUThy XPNOIMOTIOIOUVTA Sha
T& oroixeia A.

*Amd THv Tponyountvny dvmigToriov pileral 16 oUvolov BioTETCrY ME-
veov euydv F = { (@), BN, (%), (B, (D). }

Td gbvorov F elvar pia oyéols dnd 1 A zig w0 B Kai mapatnpodpev eig
abtiy dr: 1) Tav oToryelov Tou A TapouaidleTal &g Tp@TOY HEAOS K&TTOI0U
&md & BiocreTorynéva [eUyn, ToU &motedolv Ty F, 2) wav oroixeiov Ths F
elvon BrorreTarypévoy [eUyos pe TrpddTOV péAos Tou &md TO A kai pé BelTepov peos
Tou T dvtigrogov TOU TPWTOU pENous Tou els 76 B kad 3) 8tv Umrapyouv &uo
T TreplooéTEpX OTOIXETR TS TXETEWS F pt 76 aUrd mwpdTov pélos. "QoTe :
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‘H oyiog F civar pia cuvaptnoig pi nediov opiopod g 10 A xai pé nediov
@y npdv g Eva Onosivorov tob B.

‘H owvdpTnols ouTh fumopel va oupPohiadi ds Etfi :

F={(xy)|xcA xal y 10 els T0 B dvriocToiyov ToU x }.

Taoa cuvdpTnaols ué medlov Spiouoy, Eotw A, kol Tediov TGV TWGY TNS
Zva UtrocUvolov guvdhou B ouvnbileton va dvopddetar kal povosiipaviog amei-
koviowg tob A eig 10 B fj amAds aneikdviaig tob A eig 1o B.

Maoa povoonpavTos &eikoviars, éotw F, évds ouvdrou A eis Eva glvoiov
B, SnAadh Taca owdptnols F ue mediov opiopou Tns A kol medlov T&Y TGy
Tns &va Umroouvohov Tou B, cuvnileTon v cupPohileTan kai ds EEfis 0 F i A—B
kai Siapddetan : ) F dreoviler 6 alvorov A els 10 B.

*Avti ToU ypduuaTos F fumopolper v& ypnoiuoToinowpey kal dmolodn-
TToTe &AAo, ocuvnfuws 8¢ ¢, 0, g, R k.T.A.

"Eotw pla TuyoUoa povootuavtos dmeovicls f: A—B Kkai EoTw 6Tl
el TO oToiyeToy, T.X., X €A dvTigToXET T& W £B TéTE TO x dvoundleTon dpyé-
Tomov TOU , TO B¢ y SvopdleTon £ikGY TOU X KAT& THY HOVOCT|MCWTOV GTTElKd-
viow | kal oupPorileTan pi [ (x) (BiaPdaletan @ &p ToU xi). To [ (x) AéyeTan Kal
) tiig ovvaptijecs s TO x. "HumopoUuey Topar v ypdywuey TAnpioTepOY:

f
f:A—>B:xeA=>1(x)eB
Trou SiaPddeTon s EEfis @ A ouvdapTnois [ dmeikovilel TO ouvohov A els T0 B, doTe
ay x € A va meovileton i Tis | els 1O f(x) €B.
FTnueiwots. *Emeadn, &mews eibouev, 1y Evola dTekévIols Tou A el To B, ouptritTal pe

Ty, fwworav ouVEPTNOIS HE meBiov bpropou TO A kai mebiov TGV TipdY TNS Eva UtrogUvolov
ToU B, Bi& TouTo els T émépeva of Spor euvapenelg kal arekovialg 8& ypnoipoToloUvTal

&B1apdpus.

B) “Otav xpnoipomoloupsy Tév Spov «auvdpTnoisy f WeTaPAnTh X € A
AéyeTan aveZaptnrog petaPinti Tis ouvapTioews kal 1) petaPAnTh @ = (x) €B
(rou elven 1) eikeov Tiig x) Aéyeton EZmpmpévn petafinth tig cuvaptiiong.

Mapatipnews. Eimapev eis T& mponyoluva 6T f) dwmigToryia, mou opi-
letan, &raw elg kéde oToreiov fvds ouvdhou A duTioToryilopey Eva (kal povov)
oToeiov fvds ouwdhou B, TrpayuatomoleiTon «koTd k&molov Tpomowy. Tpo-
ol duTioTolyigeEws Utrdpyouy oANoi* vag TpdTTOS £lven LY. uE Trivaka, el TOV
bmolov karaypdgovtal of Tipad Tis MeTaBAnTRs X kol oi dvrtioToixor Tiuai
THs peTaPANTHS . Zuvnfes BideToan owvbnkn (TUTos fi TRdTAOIS), He Ty oToiav
TrpoabiopileTan TO BeUtepov pédos Tou kdle [eUyous, Stav Spiodii TO TpdiTov,
Strens B 18wpev KaTwTEpw €l§ didpopa TapadelypaTe.

27. MONOIZHMANTOZ ATIEIKONIZIZ ENOZ ZYNOAOY A EIMANQ EIZ EYNOAON B,

Eis T& mponyouueve (§ 26, A) eifapey TNV HOVOOTIWGWTOV GTTEIKOVIOW
f : A B. Eis arijy TaparTnpouper 611 Urdpyel oTotyeiov Tou B(To 1), xwels ap-
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XETUTTOY Tou el TO A, SnAadn elg aUrhy Btv EppavileTon kébe oToryeiov Tou B
s elkdw kémrolou oToiyeiou ToU A, A aUTO
Myouey 6T Exoper dmeikéviow ToU A pEaa el
T6 B. "Humopel Sucws vé oxkephii koveig kai wo-
voonudvrous &meikovioels fvds ouvdrou A els
oUvorov B, kot Tas &molas kdbe oTorygiov
ToU B elvan eikcov kémolou aToiyelou Tou  A.
Olrrw elg 70 Zy. 27-1 PAémere piov To1@0-
TNV &Telkdvigy o pé «OUVOAOV  GPXETUTIWY?

TS A ToU Zy. 26-1 xai «oUvodov elkdvwyy TO o:A—B
B ToU Sy. 26-1. Zx. 27— 1.
K&fe povoonhpavtos dmexoévios, totw [ @ A — B, el Tnv Omolav ma&v oToI1-

Xeiov Tou B elvaun elkdov kémrolou ororxeiou Tou A, AbyeTtal HOVOOT|HaVTOS Gmen-
kbvioig tod A énavo eig t B.

Olras #| &meikdviors, ToU TTaploTavETal gls TO 2X. 27-1, elven pia povo-
ofuavTos &meikdviols ToU A émdve el TO B.

28, AM@OIMONOEHMANTOE ATMEIKONIZIZ ZYNOAOY A EMANQ EIZ LYNOAON B.

MaparnprioaTe THY &TmekéIow o els 16 ZY. 27-1 xai THy &mEKOVIOW @
gle 1O koTwTipw Zy. 28-1. BAémere om kai

K A, o xai ) ¢ elven povooTpavTol &TTEIKOVITELS
a fvos ouvdhou Emavew eis &GAAo ouvohov. Aia-
ol pépouy  OLWS  KOTa touTo : €lg THVY O U-

: w" mé&pyYouy OTOIXEIA TOU Ouvohou TRV elko-
Y veu B, ToU EXOuv TEPICOOTEPE GPYETUTIA

&mo fva, Ty evar o) = kai o (£) = W

Eis Ty ¢ Ouws aUtd Stv oupPaivel, Sniadn

gis THY @ k&Be aToixeTov ToU ouvdAou A (Tév
: K=>A elkdva), elvan elkdov povov évds oToIxEioU ToU
Sy. 28 — | ouvdhou K (Tév dpyeTimrav).

Kabe povoosipaviog aneikovialg Evog ouvolou A Erave gig oivehov B, &ig
Ty dmofav cuppaiver nav atoiyeiov tob B va sivan ik®Ov povov £vog otoryeiov
00 A AEyETON GUQULOVOTTHAVTOS ATEIKOVIOIS TOD A irnavo tig 0 B, elte anoiko-
Vie1g Eva npog éva tob A Eravo cig 0 B.
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29. AMOIMONOIHMANTOE AIEIKONIZIEZ ZYNOAOY A MEXA EIZ EYNOAON B,

MapornproaTe Thy &meéviaw { :A—B els 10 Zyx. 29-1. Bhémere omi
Smaxs kal els Ty &mekdviow ¢ @ K—A
(Zx. 28-1), dibgopa petaly Twv dpyE-
TUTTQ EYouv Siapdpous peTaky Twv elkd-
vas, &AAG k&Be oToiyelov Tou B Stv
elven elkcov oToryeiou Tou A. To oToryei-
ov 2B mx. &tv elvan elkcov kovevos
oToryelou Tou A,

“Exopev AOITTOV TOPX GUQIHOVO-
f: A>B ofjuavTov &meikdviow ToU A piea Eelg
Ix. 29 -1 16 B, xal Oy énave s 1o B.

30. MAPAAEIFMATA ATNEIKONIZEQN (EYNAPTHIEQN).

Mapaderypa lov. "Ag AdPowpev d ouvorov A TO ouvohov Tédv drepadoov
s *ANyEiBpas kal & olvodov B 1o 1Biov To A. "Ag dvmioToiyigwiey Topa els
k&e ororyeiov x €A T x2, mou elvan érmiong oToiyeiov Tou A. “Opiloper olTw
plav &meikdviow ToU A els TO A ¢

f
f:A—=>A 1 x—>x2

Moporrnpotpey Tt kéde x € A Exer plov elkdva [ (x) = x* €A, Biom kdbe
dxépaios Eyel fva TeTpdrywvov, TTOU elvan émrions dxépaios. "AAAG & oTo1XETOV
Tou A Stv elven elkcov (ut Thy f) k&mrolou oroiyelou Tou A, BioTt kade dxépaiog
Btv elvan kot dwdyxny TeTpdrywvov &Adou drepaiou.

"Qore TO clvohov T&VY elkdvav elvan yvrolov Utroouvohov Tou A. “Exopev
Aoitrév &Ads dmeikéviow Tou A péoa els TO A.

Mapaderypa 20v "As AdPopev weAw 1o glvorov A Ty duepadeov TS
*AhyPpas kai G auvohov B 1O glvohov Tév dxepaiwy, wou elvon TéAeia TETPG-
yova, Brpaby A= {0, + L, £ 2, +3,... 1, B=1{0,1,4,9,16,25,... }. Tére

f
ué T dmewoviaw f : A — B : x - x?, kéfe dépaios Tou B elvar elkdov lo aroi-
Xefcwov Tou A (Tr.x. & 25 € Belvan elkcov ToU 5 € A kal Tou — 5 € A)."Exouev Aormrov
TOpa dmeikdvigv Tou auvdiou A Emdvw els TO B.

Iapaderypa Jov. "As AdPwpev cs oUvorov A TO oUvolov Tév drepadwy Tig
*ApiBunTifis kol dx ouvorov B Td alvodov Tév drepalwy, ol dmoior elvan TéAaix

f
Tetpéywva. Els Ty meplmrwow autiy, p¢ Thy dmekoviow f: A >B i x—>x?
kdBe dxéponog Tiis ‘ApiBunTIkiis dmecovileTan els TO TeTpywvéy Tou, BnAadh
kéde dxépaiog ToU A Exel elkdva TO TeTpdywvéy Tou el TO B kai k&be oroiyeiov
70U B, elvan TeTpérycovov Evds pdvov dxepaiou dmrd To A. “Exouev Aormdv Thpa
&ugipovoofiuavrtoy dmeikédviow ToU A Emdvw els TO B.
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Mapadevypa dov "As AdPwper THy ouvapTnow :
f={(2,20), (3,30), (440), (5,50) }

Maparnpolper 671 elven @ TT={2,34,5}, T={20,30,40,50 }. "Exouev
€8 piaw &ugipovootipavtor &meikéviow Tou I éméww el 1o T. Eikdw Tou 2
elvon 16 20, SnAadn) f(2) = 20, [ (3) = 30 x.T.A. "Apyérutov Tou 50 eiven 16 5
KA Mé i f dmeikovileTan TO ebiov dpiopeu s TT (cUvodov Tév &pyeTUTTwY)
els 1O TeSiov T@v Tiuddy s T (cUvohov Tév elkdvwy). TTaparnpoupey érions 6Tt
gls THY Ty x = 2 dvmoToikel § Tiph y = 20, Tov eiver 10+ 2, BnA. 10 - x kai
Yevikéds kéfe x € TT &meoviletan els T6 10+ x € T. "HumopoUuey Aoimov v ypa-
Wopew [:TT— T :x — 10x, dmov x {2,345 }.

Eis 1o Sy. 30-1 PAémeTe Sidypappa Kol YEWPETPIKHY TOPACTACW TS
owapThoees f. *H yewpeTpikn Tng TapdoTacis eivar TO onuelootvorov { A,B,
3 [,A }. Eis 1o Zy. 30-2 PAéqrete
d fva &hho Bikypopupa Ths f.
50 ko -—-----m-- o8
40
30
20
10t

0

L 23 445
Ix. 30-1 3x. 30-2

Mapaderypa Sov. “Eotw f owdptnos ¢ = { (5,1), (4,1), (2,1) }. "Exouev
M= {542 L, T=1{1} M @ 10 mediov dpiopol g dmeikovileTon émévew
Els 10 povopehis cUvoAov {ila

Maoa ouwdptnols, Tou TO Trebiov T@v TG s elval povoueAEs aUvoiov
Abyeroy atafepi ouvapmas. ‘H ¢ = { (5,1), (4,1), (2,1) } elval Aorrov  oTa-
Bepox oUEpPTNaIS.

Enpcioog : Eis Tas ouwaptioss TGV GvwTépw TapaberypdToy TrapaTnpoupey 611 T&
Tedia Oplopou Twv Kal TQ media TOY TGV TV dmoTeAowvtan &wd dpifuols, Hiax TouTo
SWaptioes s ol dveTipw dvopdlovtal ambpnTikai cuvapriois.

Hapaderypa 6ov. "Edv dvmioTorxicwhey el kabe Kparos Thy mpwTebovody
Tou Eyopev piav dmeikéviot  ToU cuvolou T Kpardv eis 1o olvohov Téw Trpeo-
TeUoUoRY Tewv kai péAloTa plav dugipovooTiuavTor amelkoviaw Emave. Eiven
[ (‘EAMGs) = *Afiva, [ (TadAia) = Mapior kA, “H Poun elvon pé v [
elccoy Ths ’lTtaAias k.T.A.

Mapadeiypa Tov. TaparnpnooTe Ta§ KATWTEPL dvmigToryias :
1) a2 Bl s nilcn

ki Yt v
1y ik Sl 6o iVRishon
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2 SR e R
i
1] —'2"’ _3_-’p."_v-_‘l"
3) 1090 S 3 W,
Voo t '

0.5,70;55, 0:555, .. 1., /555558, L
Tpogavéys, ol dvewtépw dvmiaToryian dpifouv ouvapThces. Els Tas dvaTépe
owapThoes (&meikovioeis) To medlov dpiouol elvar 16 olUvolov TV QUOIKEY
dpiBudv. Mia Toixdtn ouvdpTnois Aéyetcn dxohovBia.
Mevikés 1) owvdptnols veN — o, € E (1), &mou E Tuyov ouvohov dvri-
Kelpéveow ) kevdy, SnAadd f) &meikéviols, Tou Spiletan &md Ty dvmioToriaw :
LoD B b, e s
Voo v
Gip oy e T e
Aéyetan @xohovBia otoyyeiov 1ol cuvoiov E.
Suvhifws TapadeiTeTan 1) TP ypouun kal ypdgovtal pdvov ai elkdves.
Mp&popev BnAadfy @ oy, o, Og « « oy Ay« o (€))]
Al eixdues oy, oy, oy KTA. Aéyovtan Gpor Tfis drkoAouBias.
Trv elkdva a, ToU v e N dvopddouev vuoaTov &pov Thg dxoroubias kai Tov v Bel-
KTV ToU Spou a,. ZuvtopdrTepov Thy dxohoubiav (1) oupPoAilouey pt a,,v=1,2,3,..

AZIKHEIEIZ
f

79) “Eotw fowdptnoisf : Ny = Ny @ X X + 5.

N& elpere Thy gy Tis ouvaptioews es 10 2, BnA. vé edpete 1o f (2).

*Emrions 16 f (0). Ti eibous &meéviow Exopev 8 ;

80) *EoTtw A Td olvohov T&v ToAewy ToU kéopou kal B To olvohov T&v Kpatdv
ToU kéouou. ‘H oxtos g, Tou dpilean &md Thy ouvrikny « x € A elploxeran els w € B», elvat
f &1 dmekévioss kol Biarl ; Tl elSous &mekéviow Exouev €66 ; N& elpere T& ¢ (MaTpa)
g (Aevkwaia), g (Middvov).

81) "Eote M T& olvohov TéV padntdy Tiis Taleds pos xai E 16 olvohov T@V trreo-
wopwv Ty, ‘Edv &vriororyicwuer kéde pabnTiy els TO tdvupde Tou dpifouey piav &retkd-
vicw ToU M els 16 E. Ti eibous &meikédnaw Exopev, dTav Btv Umdpyouv ouvwvupian ;

82) N& tteréoete &v, fi ouvbrikn «d X Bév ExTind TOV ywx el 16 oUvolov A, Tév xaTol-
kwv Wi ToAews, Spiln ouvdptnow fi &mAds oyéow.

83) N& katoprioete Tivaka pepixdy Tipdv Tis ouvapToews :

v
9: Q>Q:x—+2x+1=y
Né& ebpete, T.x., Tas EAAaioUgas Tipds els Tov xédTwbh Tivaka :

Tipad Tiis xl PRl L) —;- 1,72, 3,45 9.6,

Tipal TS W | =5, -1, 2, 5,

N& xéyete ETerTa yewueTpikiy Tapdoracy Tis ¢ 51 SAa & dvtioToixa felyn. a
TapaTnpfoere 8T T& dvtioToya onueia Tou xdbe BiaTeTayuévoy lelryous edploxovtanr GAa
tndve els plov edBelav. N& yapdlere almhv THv elBeiov.

Mevikdds, &mws 84 pddwpev es dvwrépav Tdlw, | ouvdprno o : X > ox + B =
(a,p,x € R) Exer 5 yewpeTpikfiiy TapaoTag wlov euBeiav.
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84) 'E&v N elvan 10 olvohov TGV QUOIKEY ap1Budy kal Ny Td ouvorov Tév dpTiwy
QuOIKEY &piBudy, va EeTdoeTe &V 1 oxEas R = {(x,y)/x €N elvea 16 flmiov Touy € Ng }
elvan dmeévions f ox1. 'Eqv val, i &rmredviong elvar ; "Eqv &vrl ToU Ng AdPwpev TEAW TO

Tl dmweikdviow Exouev ;

85) "Av A elvan T6 ouvolov TV VUHPEVHEVY XPIoTIOVEY &vBpdv els Tév Koopov Kal
I t& gUvohow T@v oullywy Twy, f oxéos :

R={(xy)/xeA Ea d oUluyov weT } elvan &mekdnors. Aol ;

— "Av Tapaheiywpey Thy Alw «xproTiavidve té1e | R ttokohoubel va elvon dTreikovials ;
aTi H

Ti eibous &meéniow Exouev GTav A elvan TO oUvohov TGV VUHGEUHEVLY XproTiavidy
avBpay els Tov kbopov Kal [ T ouvohoy SAwv &V UTavBpeuptvey YuvaIkdy ;

86) Mt Ty yvwoThy uas, &mo THY A’ TakWw, xaTaOKEUY el xé&Be onueiov M Evds
EmiméSou p dvmioToryilouev TO ouppeTpikéY Tou Tpos kévtpov O omueiov M’ Tou iBloulé-rn-

TEBou. ‘Opilouev Aormrov oUTw &meikéviow, Eortw f, ToU p els 76 p. Anr. f:p—>p: MM
N& tterdoere & f &mekdviots elvan &uPIuovocTiHaVTOS.

87) N& tferdoete & 1) TrapdAAnhos peTagopd Els 16 tmimebov, kaTta Bidvuoua KB..
opiln &mexéviaw, xed, &v val, Tl elbous &meikéviois elvar,

88) Na& #erdoete pt i5ik& oas TapabelypaTa & 1 avrioTpogos - wds ouvapTih-
oews { glvon TAVTOTE OUVAPTNTIS.

31. EHMEIQMA AIA THN IYNAPTHEIAKHN OPOAOTIAN.

MeAcéTepov, (uepikol Bt podnuaTikol dwoun kol ofuepov) SuAoUvTes B
T ouvdprnow X = { (X W) |g =10x }, u¢ X,y EZ, EAeyov ) ourdpTNals
Y = 10x. AUt fows elvan fvag ouvTopos TpoTIOS TOU AfYEW. TT&vTws EvwwoouUpEY
kai TéTe THY owéptnow = { (%, ¥) |¢=10x } ut x, y€Z. Mepixol Exppé-
lovtan ouvToudTepov. Abyouv T.X. «fy ouwvdpTnois 10x» pé mediov Spiouol TO >
kal ooty THy ouwdpTnotw, Tou SpileTon &rrd Thy owvBfkny ¢ = 10x, ut x €2.

AUTd owwndileTan TOAU ouxvé els Thy Guokdy, dmou BiaPalopev X
tppdoelg GTres «f) &ooTacis, Trou Biorrpyel TO kimTo, elven gwépTnols ToU
Xpdvouy, AUTod onuaivel &1 UTTapPYE oWEpTNOIS § TOIXUTT, GOTE & TUTOS Y =
= g (x), 5i8e1 T &mooTaACW Y, 1rou dumioToryel els xpovov X.

ALKHIEIZ EMANAAHYEQZX

B 89) 'Eav «, B, v, 8, € Q xal elvan ( B) = (v. &), T oupmepalvere Bi&x Tous &piBuols
@GPy, 8

90) Mére elven (@, B) = (B, @) ;

91) N& xaBoploete pé dvaypaghy TGV oroiyeloov Twv TaS OXETES ¢

o R= {(x. Wiy = ’2‘] ut M= {10,8,6,4,2}

B) R, = {x, )y =x+2} ¢ls & olwohov U=1{0,1,2456T}

) Ri= (x,y)fx > g} ds © U={0,1,23456 7,8,9)

1) Mol &md Tas OXETEIS abras elvan ouvapTHOES ;

1) Mimws # R, elva aytots BiaTdkes ; pepikfis ; OMS ;

) N& xépere T Si&ypappa TS R,.

92) "Eorw A= {a, B, Y } &va ouvohov padnTdv Tis A’ Tatews ToU AnpoTikoU Zyo-
Aeloy xal B = (6,e) ba gUvohoy padnTédv Tis E T&Eews ToU Mupvaclou. ZnTeita va opi-
9Bolv pi dvaypagphy T@v oToIxElwy TWY al oxtoes :

R, = {(x,y)/xeA clva peyahuTépas fihilas ToU € B} xal
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Ry={(x,¢) /x €A elven HikpoTEpas HAkias ToU ye B .

Ti TaPATNPEITE ;

93) N& kdauete Tpia Biaypdupata : 1) més dmeikovioews Evds ouvbhou A Emrdves elg

Ty 311

&AAho guvohov B. 2) Migs dpgipovoonpdvtou drrer-
Kovioews tvds ouwvdrou T Errdwe els &Ado A, kal 3)
mas duguovoonudvtou dmeikovigews cuvdhou E pé-
oa els oUvorov ©.

94) "Evas pafinThs &enoev dovutAfipwTor T
Siaypappa Tis oxéoewse < » Smax To PAéreTe elg
TO TapamAeUpws oxijua. "Humopeite, xwpis va Yvw-
pileTe Tols dpibuols, o elvar oToryeia Tol ouvdAou
A, v& dmoTedeiwoeTe TO Bidypappa ;

95) N& tteraoers av 1 oxéors R = { (1,1),
(2.2), (2.3), (34), (3.3), (4.9, (1.4), 24, (1,3) }

elvar oxtols Siaratecos kal, av elpete 6m1 elvan, var efeTaoete i Bidrakis elvan, SAIKT) ) pepixd.

N& Bikaiohoyfioete iy &mwévtnoiv oas.
96) "As mapaoTiowpey i F ™V &mekdviow :
F
L>Zo% x -7

Znreitan : o) N& elpete & F (@), F (-1, F Q0.
B) To dpxérumov This eixdvos F x)=0
Y) 'Eav F (a) = — 9 moios elvan 6 a.
Z={0,4+1,4+2,4£3...})
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KEOAAAION IlI

[IPATMATIKOI API®MOI

AEKAAIKH TIAPASTAZIE PHTQN APIOMQN
32. TIEPIOAIKOI AEKAAIKOI APIOMOI ME TEPIOAON TO 0

A) "Eotw & pnTods dpifuds ut QrTiTpoowTToy ToU T dvérywyov kKAdoua %
Mvawpilopey &T1d pnTds currds TpmeTan €l BexaBikdv &piBudy kol elvan % ={75;

‘Emiong of pnrol %, %(*)» f-;. 5_36 TpétrovTan els BekadikoUs kal elven % =1,5,1g=
it B A
=2,125, L= 1,4, 2=006.

Mevikéds Omapyouv prroi apibpoi, ol dmoiol wpénoviar eig teppanfopévong
Sexaducodg apbpovg elte, dnog héyeral, ol 6nolor mapotavovrar pi teppaniopt-
voug dexadikoig apiBpode.

Eivair gavepov dm Evag pnroc, ot %(**), rapiotaveTal pé Eva TEppOTi-
Lopevov Sexabixov av, kai povoy dav, dndpyn roAlaniaoov tod v, mob va elvan
rowa Sovapig tod 10. Olrws & pnTos X 'l% Stv TapioTéveTal pt TEpUaTIfS-
Mevoy SexaBikdy &pibudy, 16T Bty Umrdpyel TOAAQTAGTIOV Tou 11, Tou v& elven
ké&mola Sivaws Tou 10,

B) *Eorw & prTods % Mveopilopev 6T elven —3— = 0,75 = 0,750 = 0,7500 =

=0,75000. . .
Oecopolpey TP THY axorouBiav (o) : 0,75, 0,750, 0,7500, 0,75000, . ..

(*) Elg adrd 1o Kepdhatov, Sodoig dvapépetal xdmwolog pYTOS dpBude, B2 hapBdveopey
vt abrod T dvdywyov xAdopa, wolb elvat Evag dvrinpbownis Tov.

(**) 'H ppdows & pyrds % onpalver, Smou ouvaviETal, & pnrdg pi dvrimpbowmdv Tou TH

dvdywyoy xrdopa Lt
v
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H (o) éxer 7O EEfis yvdopiopa : mig Gpog g sivar isog pi tov npdrov ms
Opov (otabepa dkolovbiv). M &GAAos Adtels 1 drupopd mavtdg Gpov g drd Tov
3
4 tlvar 0.
Loppovoipey THy drohouBiav (o) va TV TapIOTAVWMEY CUVTAMWS €5
gtfis - 0,75000. . . eite, ouvtopdotepov : 0,750, suppovolpey &' i TrAtov n ma-

péoTacts 0,750 va BewpiiTon do pia &AAD TOPACTATIS TOU 2 kai va dvopdleTen
dekadikog meplodikog apipos pi mepiodov 1o émavalapfuvopcvoy yngiov 0,ypa&-

Qouey B¢ —2— = 0,750.

"QoTe & pnToS % Exel Tas Effis «Bekabikas TapaoTaaEisy

1) 0,75 («kowdsy Sexabixds &pifuds).

2) 0,750 (mepioBixds SekoBikos &pifuds pi mepioSov T 0).

"Omres elpydofnuer ué Tov % AUTTOPOUMEY V& EpyacBidpey kai ué kdbe pn-

ToV, & OTrolos TaPIoTAVETON O «KOWOSH BekabIKSS, TT.x.

a) "Amo Tov -% eUpiokoper T mopdoTaciy @ 1,5000. .., cuvtduws 1,50.

17

B) *Amo Tov - T 2,125000. . ., ourtdues 2,1250

Y) Ao Tdv —2% - v 0,45000. .., ocuvtépws 0,450,

Al TrapaoTdoes @ 1,50, 2,1250 kTA. dvopdlovtan (Errions) dekadikol neEpLo-
kol amlpoi pé mepiodov To 0.

‘O TpoTog, pE TOV dTroTov fvas PTOS, TOU TPETETA ElS kowov Bekadikdy,
TapIoTavETON 5 MEPIoBIks Sekabikog Eyive pavepds dmd T& Tponynfévta Ta-
paBeiyuaTa.

Mapatipnog. Tas Sexadikos mepiodikos pé mrepiodov 10 0 elvon TrapdoTaocts
elval TepdoTaols TOU pnToU, ToU Trapl-

46 23

oTaveTon pé Tov kKowodv Sekadikov 4,6 EnAadr Tou 0= 5" “Aklog prtoc pE

arpipés tvds pnTou, T.x. 6 4,6000. ..

rapactacy tov 4,6000... 6&v Umapyer.

‘Qote nag pntog, 6 omoiog tpinetan cic teppaniopevoy dekadikov, Taprotd-
vetal and fve dekadikov meplodikov pé mepiodov 0 kai avrietpéoog kabe mepro-
G1kog pi nepiodov 1o 0 civar mapaotacis £vog povev prrod.

33. TEPIOAIKOI AEKAAIKOI APIOMOI ME TIEPIOAON AIA®OPON TOY 0

Eidapev 611 Umdpyouv pntoi, mou Sty mopioTdvorTan s kool Bekadikol
x sl o ST 8 . y : % 3 3 2
&piBpoi, omews my. O T Eropives kale towdrog pnroc div mapotavetay
olite s TeploBikos Bexabikos pE Tepiodov TO 0.
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"As M&Poopev Tpa TOV pNTOV 7? > kad &g tkTedbowpey THY «haipesiyy 5
81& 11. "Exomev :
50 11
60 | obing
50 0,454545. . .
60
60
50
60
5
Mé Uy THY «TEXVIKRYY oxnuaTifeTan &g Ty Bécw ToU TrnAikou 7| &pi-
BunTik, TapaoTacs : 0,45454545. . ., mou Exel GmeipapiBpa yngia. "As oxn-
Hoariowpey Tapa THY EEfis dkohouBiav
(8):: 0,45, 0,4545, 0,454545, 0,45454545, . . .
Maporrnpobpey 6T elven

5 5 5
T e s il 115
5 45 e 00018
e =000 11

5 k"<
3. 0,454545 = 1ygomn = 000001 o

] N v o= . \
Anhadh) 6 o 6pos Tiis (8,) Bragéper &0 TOV [y xaTd TO Eva EKQTOOTOV
Toy —?1—, & B’ Blopéper &Trd TOV TST worrtx TO Evar Bexdkis 1Moo TOV TOU TST' by’ ka-

i ; D . PSR
Td TO fva EKOTOUUUPIQOTOV TOV 177 K.T.A., O TEVTOKOTIOOTOS Blopepel GO TOV
5 v i

T kaT&0,00. .. 0L 2, smov 6 0,00. .. 01 &xa 1000 (1) Bexodika yngia KA.

AuvéueBa AorTrdy va eimwpey 6T1, 1S dpog i (8,) givar pia «MPOSEYTIOIC)
= : a i : ;
ol - Kai 1 diagopa avrol To0 bpov @md OV - Elval tooov pukpotépa (dn-
Ladq §| npogéyyrons slvar tooov «kahvtipar) doov O 6pog avtoc eival Tatov amope-
HakpuopEveg Gro OV mpdTOV opov.
: “Qorre : Gv Exopev Ty axolovfiav (8,) eival Mg va Eyopev tov idov TV
i Kai 61 abrov tov oyov Bewpolpey iy (8,) g piay dhiny napaataciy 100 pr)-
5
tol S
Lupgovoipey THY &xohouBiaw (8,) va ThY TTAPICTAVWUEY TUVTOULS 5
8 : 0,454545. .., owvTouwTEpoy BE 0,45.
Loppavoipev & tmi mhéov 1) maphotuoic 0,:15 va Ocwpiitan @g pia i)in ta-

paotamg tof prrod |5T xai va dvopalerar : dekadikdg reprodukdg apldpog pe mepio-
45
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S

dov 1o mavalapfavipevov «Tpijpe ynginvs 45, ypagouey Bl 0, 45.

"Av EpyacBipey kad' Opowov TpoTIOY pE TOU PTTOV %—Gd gB&owpe Elg TNV

droroudicw (8,) : 0,6 0,66 0,666 ...

O& ypéywuey AorTrov kal £5G % = 0,6

"ATTO TQ TTROT]YOUHEV TrapadelypoTa SBryouneda gic TO EEfjs oupTEpOTHAL
"Av % glval oy pntog, 6 omoiog Hiv MUpPLOTAVETUL G Kowog dekadikde, 1018

1] «braipeorigy p v div teppatileton kal o yneia, mob tpoavilovray gig THY
Ofay 1D «rnhikour, Ao KaToLaY Qigy kai népay inavakappavovral pé v idiav
rakuv. ‘Opiletm obto delra Thig {modiastolilg Eve «Tpiipa ano yneio» Enevalop-
Bavopevov, boag @opag 0&)opev, Kai oLBEMOTE cuppaiver kabe yneiov avtob 100
«rpfpatogy va civar o 01190 apratepd TS brodlasTtolilc Gakipmog iooltal
pé tov aplbpov tdv akepaiov povadov 100 —':

‘H rapaotasic, Eato 8, nob tpgpaviletar pé v «tegvikiv» tiig drapions
p S v gig v Biowv tod «nhikovy, dvopaletar dekadikdg meprodikog apidpog
pé nepiodov 10 travalappavopevoy «THinG yneiowy, civar 8¢ pia Ghin napa-
gtuolg tob prTod —"v— ‘0 apotepd TS Orodractorilc axépatog ovopaletat axi-

patov pépog Tob Sexadikol TEPLOdIKOD 6.
IMopodeiypata : N& mapacTodouv of pnTol —E;—, 733785 ¢og TreproBikol Be-

kaBikol &piBpoi.
lov.'O -—67— Sty TopioTavETal 6 Kowods Bexadixods. TTpAy Ol EXOUEY

&0 [ ¥,
40 g e
50 0,8571428
10
30
20
60
4

“QoTe O -% TrapIoTAVETAl GO fve eploBikdy Bekadikov kad elvan —?—:
— 0,857142.
*Axépaov pépog: 0 ( = dp1Buds dxepaicov povddwy ToU -i) nepiodog :

1
857142,
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20v. 'O %‘5— Btv TapioTdueTan s Kkowos BekaBikds. TMpdynar éxouey :

3280 || 230 v s
8050 0,132525. ...
6250
13000
6250

1300

‘Qote & —235% TapioTéveTan &mo Eva Bekaikoy Teplodikoy kai elva :

e 0,1355. *Axéponov pépos 0, meploBos 25,

2475
Maparipnows. Eiapev 671 :

Bl it @I i e lan SRNIRORADETS
2 045, 2 =06 5=087122

328

Els T& Tpia mpdTa TapabelypaTa 1| nepiodog apyiler dpéowg petd TV
brodraatohiy, els TO TéTapTov Spws EnavileTal 6 Tufina 13 kal dptows Emerta
&pyiler 1) meploBos. “Qore : # mepiodog sev tppaviletar mavrote duéows, petd
v dnodiactoliv.

=0,1325.

34. TENIKOE OPIEMOE TOY AEKAAIKOY MEPIOAIKOY APIBMOY.

A) “Eotw o fvas (&méhuTos) xépanos kal Tuyouoa dxohoubia yneiwv :

W) Yo Yo Ware - W - - ¢
Tynuoctilouey Ty dxohoubiav kol BexaBikdy &p1Budiy :

(@: ay  ayys Sy oo GWI¥e Wy
SUQVOULED BE V& THY TIGpICTAVOEY GUVTOHWS Efs

B): Wi - Wy - )

‘Opropog 1. IMaca rapdotaois, s 1 (B), hra v oroiav loyien 1’] i&l()tl]ﬁ
b1 : Gpéonc peta Ty OnodasTorY eite Eneira and kamow yneiov peta arnd ad-
v kai népav, Epgaviletm Eva «pijpe yneiovy tnavalappavopevoy El:upK(T}Q,
ropic va Eppavilovio dhla ynoie tktdg and ta yneia abtod tol TRHNPATOS,
dvopalerar: dekadikog mepLodikog apibpoe. To travahapfavopevoy tpijpa yn-
giov ovopaletar: nepiodog TOD Sexadixod meprodukod.

‘0 dpiotepa THS SmroBiacTolfis dxépatos dvopdletan : dxéparov pépog Tod
Sexadikol meprodikod apifpod.

‘Opropdg 2. "Evos SekaBikog EPIOBIKOS dp16|::6§ SdvopdleTan : ?uloi&g, v,
kol pdvov E&v, 1 mepiodoég tov apyity apéong petd v brodraotorily, pelkTdS,
t&w, kel pdvov Edw, 1 nepiodog Tov HEV apyily aptowg pETA TRV bno&mcrm):ﬂv.
To perd Thy UmobiaoTohy kal PO ToU TPMTOU TUNUATOS TEPIGBOV ThTjua
wnelcwv dvopddeTal @ B neprodikov pépog Tod Sexadikol neprodikod aprOpob.
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INapadeiypata :

lov) 2,777...7..., ouwTopws : 2,7, elven dmAoUs BexaBikos TEPLOBIKSS.

20v) 10,3838...38..., ouvTopws : 10,38 elvon &mmAouUs BexaBikos Trepio-.
B1kds.

3ov) 7,1344. . .4,.. ., cuvtdpws : 7,134 elven peikToOs Bexabikds TreEpLoBIKSS.

4ov) 0,750...0... : ouvTOMWs : 0,750 efven peiktos BexaBixos Trep10B1KAS.

*ATro oo eidapey €lg TG TTPOTYOUpEVDl TTROKUTITOWY T& BTS¢

1) Tlag dekadLkog TEPLOBIKOS ElvaL TapaoTUcis £voc povov pnrob.
2) [lag pntog p nuploTaAvETAL KOTa Eva tovhayiatov tpomov(*) dg SeKadIKOg
TEPLOGLKOC.

B) TaporrnpoUper érri TAéoy T EEns ¢

1) "Eoto ¥vag anholg dexadikog teplodikog & pé nepiodov Sragopov and to 0.
Tote dpiletar pyrog, Eota p, and tov omolov, pd TV YVOOTHY pag TELVIKIV, £0pi-
oKETL O B, dnhadi) adtog 6 & elvon ToTE pic mEphoTaOLS TOD p.

‘ » v ; § q 16 v

Mpéypom EoTw & = 1,45, AapPavouey Tov priTOV & p = 14+ gg =q; X
ToapaTnpoUpey 6T1, uE THY YVwa Ty pas pibobov, euploxeTanl 6T O ﬁ Eye1 Gos picw
&AAMY TrapdoTaciv Tov, TOV 1,45. *Amd To TopdBeypa aUto Kai &Ma Spoix
Tou, ouvdryeTal & ETOUEVOS KOV :

Kavoy 1. Tag andolc dekadikog neprodikdg 8, pi mepiodov Sdpopov and
0 0, dhvatar va mpokdyt GO¢ pie rapactactg tob pnrol, o omolog eivar to dbpor-
opa : akipaiov pépog tob & cLv 0 Krdopa pé aplOpmTiy Ty nepiodov tob & kai
TapPOVORASTIY TOV dKEPELOV, TOU TPOKITTEL Gnd v nepiodov, dv kabe yneiov e
tpanijsig 9.

2) "Eato thpa £vag paiktog dekudikodg meplodikog & pé repiodov dragopov
aro 10 0. Tote dpiletan prtog, E6tm p aro tov omolov, pe iy YVOOTIV HUS TELVL-
Kfv, eopioketar 6 8, dnhodi adtog 6 6 eivor ToTE pia @iin ntapastacic Tov p.

MpérypaT! é0Tw & = 2,327, MeTaéTopey Thy UToBIaoTOMY PO TOU Trp-
Tou wnelou Tiis TepidBou, EnAabn E8G Kot picw Béow, kal £xopev TOV &AOUY

mreproBikov 23,27 & omolos kaTd TOV Kavova | glvon pia TapdoTaois ToU pNTOU:

27 3 256 - \ = ; ~ " g
23 + % = 23 + i = 1)1—, TouTtov B¢ Sicupoupey B Tou 10t = 10. ‘O pnTos
256 128 & P T 1 ; ~ ; ,
P=1{jp = 55r TOPXTNPOVHEV OTI, UE TV yVLOTHY pors TeXVikfy, pds Bidel Tov
5 =2,321.
(*) 'Eav Beupiownpey wal neprodizots dzvadois pe todov Tov 9, ThTe !

— ||_‘.’.'.1‘§_ aANY Ml .‘-:. 0,749.
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*ATrd T TrapdBery e aurtd kol dAAa Spoid ToU ouvdyeTan & ETOHEVOS KoV :

Kavov 2. Mg pektdg dcxadikdg neprodikog 8, meprédov Sragbpov tof 0,
npoxdnter G plo rapotacg tod pnrod, 6 drolog Hpiletar dg EEfG : perabitopey
v Drodraetoriv tod & xatd téoag Ofoeig, Bote abtn va edpedfi dxpipds npy
o0 nphTov yneiov tfi npdTNg neprédov: mpokHRTEL tote Evag anhodg dexadikig
neprodikde, Eotm & &', M2 tdv xavova 1 dpilopev arnod tov & Eva pntov, Eoto p.
Téhog Srarpodpev tov p° pd 1o 10 §{ 100 §j 1000 x.t.h. Gv 1| dnodiaatort) ol & pe-
tetéln xata plav, dbo, tpeilg Bfoeig K.T.h.

3) "Qote : Sud ravia (arhodv fj peiktdv) Sexadikov nepodikody, Eotw §, brap-
LEL prtdc, Tob dmoiov 6 & elvan pia Ghln maplotaoic.

4) Tevikéds elvar Buvatdy va Sikacnohoynowpey &T1 @ dud mavra dexadikdv

nepLodikdv & brdapyer Evag kai povov prtog p tod omoiov 6 & elvan pio dhhn nopa-
LT T T

Mpdrynom (*¥) forw § &vas Bexabikds TeploBIKOS. EUpioxoper mpéTov Tov
pnTév, Tou bpileTan drd TOV & pE TOV kovéva 1 kol pi TOv xawdva 2, EoTw B¢
&1 arirrds elvan & p. Mveopilopen Opcos OT1 & & elvon oUvTopos TrapdoTaois pds
dxohoublas Zore Tiis (8) : By, By, By . By .. Kad OTL pé TOUS Spous Tiis (B)
BuvdpeBer va Trpoceyyiowpey, doov BéAouey, Tov p. Aty elven Aormdy Buvartow v
Umdpyn kol &Ahos pnTds p’ # p, TOv droiov vir Suvdpeda va Trpooeyylawuey
&oov Béhopey, pi Tous Spous Tiis 18ias dxohoudias (8).

5) Tifeton Topa TO EEfs mpOPAnUQ :

“Eato fvag pntdg p- amd adtov dpilerar pe v YYOOTIY TEYVIKTV Kanowog
nepodikdg Sexadikdg & dg pia Grhn rapactacic Tov. Abtog 6 & elvan 6 povog ;

‘H &mévtnos elvan @ vad, dAA& picr Efynots elvon dueoTépa T@Y Buvao-
Ty aUrhs Ths Takews.

6) *ATO T& QVWTEPW TUVAYETXI &1 : petabd tod ovvélov T@V pTOV Kai
00 guvbhov T@V meplodikdy dexadikdv opiletar pia aneikoviorg Eva mpog Eva.

"Aoknoig 1n. "Eote 6 dexadukog meprodixog 4,018. IToiov pnrod slvar obrog
1| dexadiki] naphotacic ;

Aborg : Kord Tov kawdvar 1 & [nToupevos pnTos elven & ¢
2 44442 446

! 18 44 446
P=4+gg=%tm="T1 —m
“Acknoig 2a. "Eatw 6 dexadikog reprodikog 6= 1,62117. Ioiov pntod elvan

obtog 1) dexadikty naphortacs;
AUois : Epapudlopev TOV xavdva 2, BnAcdn perodéTopev ThHv Utodia-

oToMy BUo Ofoeis Befid, dmoTe AcuPdvouey Tov BexaBikdy TrEPIOBIKOY ! 162,117
kol edplokopev TOV PNTOV, fortw p’, TOU Omolov f Sexadikh) TapdoTacis elvon

8 162,117, SnAadt :
: 17 13 17982+ 13 _ 17995
P=162+ 555 =162+ 7= "1~ T 1N

(*) ‘H Suanorbymnotg Humopel va 8Bay07 7 rapaderplf xatd Thy wplow Tod Bu8danovrog.
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Téhos BicupoUpey Tov p' B Tou 100- & InToUuevos pnTodS elvon &
_ (4%) _ 298
P =\11100/ = 2220
AZIKHZIEIX
97) N& Bdaoete Tpeis Sexabikds mapaoTages Sia kabéva &md Tous prTous :
2 3 7 27
= £ R oy e
DZ P2 g -5
98) Na elpete olou prTol elven TapaoTacs kabévas & Tous kéTwb TeproBikous :
a) 0,9 By =12 y) 0,96

8) 17,13 5) 1,103 0 2,39
99) Né& cuykplvete kal va edpete &v elvan Toor i Toios elven & peyaAUTepos Ao TOUS :

) 0,50 xal 0,49  B) 0,97860 xai 0,97849
¥) 09 xai 1 8) 0,110 xal 0,111

100) N& eUpere T& Elaydueva Tév mpatewy :
@) ©8) + (13 B) (0.38) - (027)
¥y) (0A7)- (0,2) 5) (0,683) : (0,49)

APPHTOI (ASYMMETPOI) APIO@MOI. TIPATMATIKOI APIOMOI
35. PHTOI APIOMOI TETPAIQNOI KAl PHTOI MH TETPAIQNOL

«

A) Tetpayovor putoi apbpoi. "Eorw & pnTos ';‘T TMapoTnpoupey OT1 % =

2\2 L x \ ) . 3 “ Sy
= (T) , dnAadn Umdpyel & BeTIkGS pNTOS 5, WOTE O 5 VA elvea foos pé TO TE-

. T ~ . e e, T o
Tpdywvov aUToU Tou prTou. MaAioTa elven pavepov 0TI, EKTOS aTTo TOV =, Sev U-

Trépyel GAAos BeTikds pnTOS pE THY [B10TNTA «TO TeTpdywvdy Tou V& elval © %».

Kdfe pntds &pibuds, 6 omoios elvan TeTpdrywvov GAAou pnTou, AéyeTal
rerpay@vos pnrog apbpde. Odrw, . of 100, 49, 0, 16, 0,25 elvor TeTpdryco-
vor pnTol &pifuoi.

"Eorw 9 fvas TeTpdywvos pnTos GpiBuds. Yrapger howndv akpfdg évag
Betikog pntog, EoT@ 0 p, Tow0lTOS, (BOTE VA Elval PP = 0. AUTds O BeTikos pnTOS
p Aéyeton, &moos épddauey kai els TNy p' ok, TeTpaywvikn pila Tou 9. OUTws
o 2 p _ o T 5 L “

6 5 elvon ) TeTparywvikn pifa ToU 4, O 10 elven fy TeTporywvik) pifa Tou 100 k.T.A.

‘H Terporycovikfy pila &vds TETPOyGVOU prTOU &pifpou, foTw ToU 8, ouu-
Bohiletan pé : V8. "Qoreelven V100 =10, V49 =7, V0 =0, V121=1,1

v_l_ — 1 T
4 2

Ao éoa EfTTapEy TTPOTYOUREVWS TUVYETaL &T1: dav 0 elvar teTpaymvog
pNtoc kai X 1 retpaywviki tov pila (Gmws THY dpioapey), ToTE of gupporiauol
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X2 =0kai x =V 0 slva icodivapor, SnA. fpTOpoUHEY VA YPEPUHEV
=f<x=V0

Otrreo, .. elven : 102 = 100 <= 10 = VY100, 1,12 =121 < 1,1 = V1,21
K.T.A.

*HumropoUpey dxopn v Aéycopey &Ti: Gv 0 givar teTpaywvos pnrog, ToTE
1| tlomeg x* = 0 Exa axpifig piav hoow ig 10 chvohov @V droritav pnrdv,
mvx=Yo.

Snusioowg : A& THY dveTtépw diowow x* =9, &mwou b TeTpdywvos pnTds, TMAPATN-
poupey &T1 EkTOS TR AUCEWS Vo #&yer kol ThHY &vrifeTov alriis, SnAadh Thv — ¥V B, &
(~Yep=(Ve3r=20

‘Qate: 1 dvotépo thiswag Exe el 10 ovvelov 1@V oyETk@®y pntd@v dvo Aioeig, tag:
X, = Y0 xai x, = — V0.

B) My tetpayovor pntoi apbpoi. “Eoteo & pnTos &p1buds 3. Elven qo-
vepdy &T1 Skv UTdpyel k&molos UOTKOS &pIBucs, Tou émolou TO TeTpdywvov
v elven Toov pt o 3, Biom 12=1 < 3 kad 22 =4 > 3. "QoTe Bty Umrdpyel pu-
olkds &pifuds p, ut p? = 3. "Ag EleTaowMEY pfTTEs UTTAPYEL KATIOI0 Gvdywyov

' a . ~ ' . ‘ \ » \ \
KAdopa 5 M B > 1, ToU dmoiou TO TETpAywVOV VA elvan foov pt 3. "AAAa kad
s o S . L O o B3 . B .
oo elvon &BUvaToy, BI6T TO o B& elvon kal cUTO KAGOUQ QUOryWYOV bE Trapo-

ﬂ!

vopaoThy P? > 1, dpa &y O dxkpaios 3. "Qote b&v Omapyer BeTikdg pnTog, MO
0 teTplyvoy Tov vi eivar igov pé 3. Suvettéds 6 3 8tv elvar TeTpdywvos pnTds.
Oi prToi cUToU ToU eidous AtyovTal pi tetpayever pnroi. OlTtw Y., of 2,
3 g o2
7? [ 4

Karrd Té& Trpomyouueva, éav 8 elvon Evas pf) TETpdywvos PNTOS, HUTOpOU-
8 Btv Exel k&mrolaw AUgw eis TO oUvohov TEY

KT\ elvon pf TeTpérywvor pnTol.

Hev i Aéycopey 6T1 @ 1) Eliowals P
BeTikéov pnTéy Ep1Bpcv.

"As A&Peopey TEAW TOV 3, Tou &mes ibopey, elvan fvag pf TETPSrywovos
pnTSs. “OTreos TapETNPHoOHEy GUWTEpW Elval ©

12=1<3 d 2=4>3

"As AdPwpey TWPX ToUs Gp1BuoUs :

el T TR 8 B i O 1,60 s B8] 80D
kol &g UroAoylowuey T reTpdywvd Twv' B& elpeopev

1,72 =2,89 < 3, bvd 1,8 = 3,24 >3

Ipdgopey Topa 1,70 gyl 1,7 xai 1,80 &vrl 1,8 xai AcuPdvopey Tous dpi-
Buous :
170 171 1712 L7517 L5 L6 LA 1,78 1,79 1,80,
& Umoloyiowuer B¢ T& TeTpdrycvd T eUploKouEy TOTE : 3= 9 99703,
tiy 1,742 = 3,0276 > 3. Tous 1,73 kol 1,74 ypégouey ¢ 1,730 xad 1,740 xad

AcpPévouey ToUs : T
oy <
& '

e Sl
AR P
WngiononiBnke and To lvotrouto Exmaideutikrg MoNmkng <

-uig .
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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
Urohoyilouey B¢ T& TeTpdywvd TV gbpiokopey TOTE :
1,7322 = 2,999824 < 3 tv& 1,733 = 3,0032289 > 3. ‘H tpyaoia alTh fuTo-
pel v& ouveyioBi), doov Ochopev.
Tuvoyilopey thpa Td mpoNyoLpEVE GUUTEPATHATE TAPATIPODVIES on:
M iy avotépo ipyaciay trohoyilopev : @) BeTikodsg prtovg kabevog £k
@y Omoimy 1O TETpaymVOV EivaL pIKPOTEPOV TOT 3 kai ) Oetikobg pritovs kalevog
ik TV OMoimY TO TETpaY@VOV gival peyakotepoy tod 3.
OUrws Umehoyloopey
1] <3|1,72=284<3|1,73= 2,9929 < 3| 1,7322 = 2,999824 <3 KkTA.
P4 >3]1,8=324>3|1,74= 3,0276 > 3| 1,733% = 3,003289 >3 KTA,
SynuaTilovtan AoiTrdv, pE T SiaBoyika PriuaTa Ths GvwTEpe ¢pyaaias,
SUo droroudial BeTikGy pnTQY, al étfs @
(15 R A oy 72 V732
tAy: 2 1.8 114 L7183 css
TMopoTnpotpey Tépa ST foyUow T& S ¢
a) To tetplywvoy mavidg dpov tijg (K) givar < 3
p) To tetpayovoy mavidg opov tijg (A) givan = 3
¥) Al dwagopuai :
log bpoc tiis (A) — log bpog tiig (K), 208 Bpog tiic (A) — 205 Bpog tiis (K),
3og Bpog tiig (A) — 3og Bpog TS (K) K.T.h. glval dvnietoiygog
1 0,1 001 0,001 0,0001 x.T.A.
§) Ovte 1) axorovbia (K) olte i axokovbia (A) fiuropel v sivor Evag mEpLO-
Sikog dekadikos apbpoc.
TMpayuort & oupPohiowuey v (K) Bé:
(K 3 By, Bay. By, By oo
Ko EoToo &T1L alTh elvan & Bekadikos mreprodixds 8. “Eore STt & & elvan 1) Bexodikh
TrapdoTacts ToU pnToU pr TOTE Aormoy wé Tous Gpous Tiis (K) mpooeyyilopey,
Bgov BEAOPEY, TOV p, ETTOMEVLOS pt Tous Gpous TS drohoubias :
KH: 5% 8 &Y. B
Trpooeyyilouey, doov Behouey, Tov pt. TlpdypearTt :
§,2 = 12 = 1" f| amwéoTacis Tov &mo tov 3 evan 3—1=2

1
2

5,2 — 1,70 — 2,84 f dmboraais Tou &md Tov Jelva 3—-2,84=0, 16< 2 -

Il

1

0
5,2 = 1,713* = 29929 f &mwoéoTOCIS TOU &TO Tov 3 elven 3 —2,9929 = 0,0071 <

80 8
e o M =
>~ 10000 1000
52 =1,732*= 2999824 f &mooTaols Tou &M Tov 3 elven 3 —2, 999824 =
200 2 “ s _— 2 ' .
=0,000176 < {goo000 — 10000 «Th. “Qoe ut Tous Spous Tis (K) wpooeyyilo-

pev, Soov Béhopey kai Tov 3, rroptveas & p? Bév AuTropel va elva &Ahog &rd TOV
3, Bnhady elvan p* = 3. AUTO Suws clvon aBuvaero, &Tas fiBn yvwpilopey.
‘Edv  OUVEXIOWUEY TV tpyooicy TTS koTaoKeuTis TGV dxoAoubidv (A)
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kad (K), Suvdpeda v plaowey €lg BexaBikous pé 1000, 100000, 1000000 x.T.A.
Bekadikg ynoia (). EupiokeTar Aoimdy k&moios 8pos Ths arohouBias (K) kai
k&molos Tig GrohouBias (A) ué 1000000 yneic dexabika & kabevas: 1 Blopopa
ToU lou &mod Tov 2ov B& eiven :
0,000k 5015

dmou T TARfos Téw Sekabikdy ywnelwy elvan fva fkaToppUpiov (1), ZkepbijTe
Téaov pikpd elval auTH 1) Blagopd kal OTL fUTTopoUNEY GKOun V& pRATwWHEY Eis
dvohdyous Slopopds «GPEUTEOTLS UIKPOTEPQSY.

"HumopoUpey Twpa va gUVOWITWHEY TAS TapaTNPENOEls pag B1& TOV un
TeTpdycvoy BeTikdy pnTov 3, s EES

lov.Adv Gmrdpyer BeTikos pPNTOS, Tou &Toiou TO TeTpaywvov va elval & 3.
Mé &AAas Adters : 7 cisomaig x* = 3 dév il karoway Loaly péca £ig 10 gOvolov
@V BeTik®OY prTdV.

2a. ‘Ywapyouv feTikol pnToi, TOU TO Te-
Tpaywvov ToU kaevds elvar > 3 kod podi-

20v. “Ymapyowv BeTikoi pnrol, ToU TO TE-
Tpdycwvov Tou kabevds elvan < 3 kal pdhi-

oTa elvan Buvatdy va oynuoTioBi pla dro-
Aoubia &mo BeTikous pnTols, ToU «Paivouy
aUfavopevoly® kal TOU TO TETPAYWYOV TOU

ora elvon BuvaTov va oxnuatiofi pia dxo-
Aoufia &md BeTikoUs pnTolUs Tou «Paivouv
thaTToupevon(**) kal moU TO TeETpdywovoy

KaBevos elvan < 3 Tou Kkofevds elvar > 3¢
®y:1 13 173 L3 (A ¢2 LB LT LiAs
(T) b I 1,72 1.732 1.7322 (T) L2 1,8"' 1,74"' 1,733"

3ov. "Av Bofif) Evas Sexabikds, dmws & &=10,000.. .01 (u& doodnmoTe
BexaBikd yneia), TOTE UTTGpYE! 6pOS Tis (K) kai &pos Tiis (A) pi dagopav < B
AlTd T Biarutrdavopey Kkal s EEfs ¢ al s00  oynpencheiont dxokovliar «rposey-
Yilouvy 1 pia Ty @rinv, dcov 0éhopey. TO aUTO Suvdpefa va eireouey kol Six
Té&s droroudias (T) xed (T7).

4ov. Ol 8por Tiis dvwTépw Groloubias TETPA-
Ydwwv (T) «Paivouy aUfavouevol» Kol «TPOTEY=
Yilouv dhoviv kai TreprogoTepoy TOV 3v. Kafds
Tdpa TapaTnpoluey Tas Gkohoudias (K) kai
(T) uds yewdran f) oxéyrs 6T kai tiig (K) oi
Bpor mpoceyyilovvs ohoviv kel TEPLICOTEPOY
kaBig «paivovy adiavopevory KAmowoV «ipr-
Opow», 10D droion TO «TETPEYVOVY QUIVETEL Vit
elvay 6 3.

4a. Of épor Tiis dvwTépw droloudias Te-
Tpaywver (T') «Paivowy tAaTToupEvon Kal
«rrpooeyyilouv  OGhovev kel TeploodTEpOV
Tov 3n. KaBog Topa TrOpPATNPOUHEV TOS
dwohoubias (A) xai (T') uds yewdTon 1
oxtyis 6T Kai TG A ol Opol  «mpooEyyi-
Couv» Ohoviv kal neplasotepov, kabog «pai-
vouY EAGTTIODPEVOLY, KAToov «apbpdwn, tob
Hroioy TO TETPAYOVOY QEIVETAL Vi elvan 6 3.

Awd tolg GvoTtipe hOYOUS SURPWVODRLEY Vi TapPLeTAVOPEY tl‘]\l dm}.ouﬁiav..
(K) ouvtopmg pi: 1,732... (8mou Thy Béow TGV TEAEIGV éwoo&:uev 8t THY
kerrohapPdvouy T& yn@la, WOV mpokuTTTowy pE THY iBiav TERYDSAP oY Trpo-
éupay ki T& wnela 7,3, 2) Kai vi hEyopev dtii M rapictaois ub"n'] sivan
Evag Gppnrog apbpogy. H Abis «dppntosy txprowomonién, Biom (Smas ei-
Sayey Tponyoukivas) T mapdoTacis 1,732, .. Bty elvan Kammolos BekaBikos Tre-

oo S
o e f * o ehouiian.
(*) wabZovox Suoraubian  (**) wpbivouax dzaronfix

53

WnpiomoOnke amé 1o votirouto EknmaibeuTikrg MoAmkrg



piobikds, SnAabh &tv elvan TapdaTaois ka&molou pnTol. Elvan quoikov va Be-
¥B&pey 611 & «iogy alTds dpiBuss 1,732, .. Exe v IB1dTnTA &1 TO «tETPa-
yovévs Tou elvan & 3, BnAadn 8T elvan ) «retpaywviki pila tod 3» Ké&be Spos
i dxohoudics (K) elven «pia mpostyyiorg Tou &ppritou &pibuol 1,732...
kai 1) mpostyyiowg, elvar téoov peyaivtipe (xakvtipa), Soov & Lappavopevog
dpog tijg (K) elvar mhfov aropcpakpuepivog dnd tov npdtov tng Spov. A aUTdv
oy Adyov Buvdpsfa v Aéywpey 8T : kde Spos Tis (K) elven «vag pnrtog npoo-
eyyionkde avanpéownogy ToU dppriTou &pibuol :1,732. ..

Snu. Els tav B' T&Ew tudBapev va ebploxwpey Thy TeTpay. pilav tvés uh TETPAY VOV
pPTTOU KATA TIPOOEYYITW 7116 '"TlﬁO_' *1'010—0 «.T.A

“Av &t ToU 3 EAapPévapey Tov 2 eite ToV 5 xal, yevikds, fva dtoiovdn-
ToTe pf) TeTpdywvoy BeTikov prTéy, B& EpBdvaper els dvdhoya cupTrepGouaTA.
"Av &nAadn) EAapPhvauey Evat pf) TETPywvov feTikdv pnTdY, EoTw 6, Ba toxn-
parilaper TéAw SUo dkohoubias, ot (K') xai (A'), s Eywe kal pé Tov 3
olrTes GaTe TO TeTpdywvov kadevds dpou Tiis (K) 8& fito wikpdTepov Tou 6, TO
TeTpdrywvov kabevds Spou Tiis (A’) B& fiTo peyahuTepov ToU 8 kai al &Uo dwo-
Aoubian B& «rpootiyyilavs fi pla THy &AAnv boov fiBEAape.

Mi Tov dvwTépw Tpdmrov kerraokeudlovtan kod &AAol «&ppriTor dpiBuoi.

36. ZEYTH EY®. TMHMATON XOPIE KOINHN MONAAA METPHIEQEI TQN.

A B TaparnproaTe Té& eUfUy paupa

r * Tufuarta AB, TA kal p els 1o Zy.

36-1. Elvan povepdv &8 &1, &v

H £y =1 T& AB, TA perpnfolv pté povada

T Tpfjua W, TOTE eUplowopey : piy-

ko5 ToU AB = 6 povéBes p kai pfikos ToU A = 5 povdbes p. Mpagopev TOTE,

dmews elvon yvwotdy, AB=6y, FTA =5 A" aitd Abyouev &mi @ 10 Tpufi-

pa p elvar pia kovi) povag petpiiocmg (Kowvov brnonollankaciov) @OV TUNPATOV

AB, T'A ¢ite 671 : ta AB, T'A Exouv dg Kowvijy povade petpioeis tov 10 B €iTE

drdun &1 ¢ ta AB, TA elvar sdppetpa (petald tov) edbbypappa ufpata (&gou
Eyouv xowfy povaBa PETPTTEWS Tev).

“Yrapyovv pog kai {eoyn ebbuypappov punpatov yopig va chpioketar &'
altd KGmola Kowvi) HOVAS BETPIOEDS TOV.

"IBoy Eva Tapaderypa :

"As AdPowuev Eva dploydvior kai loookedés Tplywvov ABl kal & koara-
oxeudowpey TeTpdywva drrl TéY kabiTwy TAsUpdY Kol TS UrroTewouons, STrws
BAémeTe els 1o Ty 36-2. "As UmoBéowuey Twpa &TI T& eUfUypoppa TUAHOTA
AT kal Bl #xouv kérrolav xowny povdBa peTprioews Twy, EOTW . Tére B
elvon pfjkos ToU Bl foov pé, Tr.x., o povabes p xal pfjkog Tou Al ( = pfjkos ToU
AB) ioov pt, T.x., P novdBes . Ta o kal P cuuPBohilouv Aormdy prtods dpibpoic.
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= "Eqv pépwpey Tas Siaycwvious TV Te-

' Tparydvey, & PAémeTe els TO Zy. 36-2.

'. elvan govepov (*) 611 GAa T& oxnuaTi(o-

; peva Tpiywva elvan foo peTaly Twv dvd

...... i —eee----»] BUo. ‘Emopévers T Tpiywva 1,2,3,4 d&ro-
i TehoUv TO TeTpdywvov BIIE (faw Tebouv

o 5 i karaMAnAws Emdvw els  TO  TETpdywvov
# BIIE, 8& 10 kahUyouv dxpifdx). ‘Ao
8 ATTUBY AR oo Evvoouper 6L ¢ EuPadov TeTp. ATZH+-
g + tup. Tetp. ABKO = &up. Tetp. BTIE,
FL Bnhcdn @ EuP. TeTp. TAeupds Al + Eup.
H p. TeTp. Theupds AB = Eup. TeTp. Theupds

Ix. 36-2 BI (*).

O4& ioyue Aormov TéTE ) fooTns ¢ pt -}—. Y=ot
kad, émeibh UmeTédn P =y, 8& fiTo : PP+ B = a2

o 2
AN B2 4 PPt 2 PP=o = TTZ:Q@ (%) s

ANV Erraidh) o, P elvon pnoi &piBuof, 8 elvon kad % pnTOs GpiBuos (dog
TnAlkov SUo pryTéwv). Adv UTTapyEL SHWS pnTds &piBuds, TOU TO TeTpry vy Tou
v elven foov pé 2. Eiueba Aormdy UTOXPEWUEVOL VX oUUTIEPGVMPEY OT1 KOK®G
Onedioapey &1 UTTépyEl Kowd povds HeTproEws TG Al xoi BI. ,

*Ewei5f §) UmroTeivouoa Bl ToU dpBoywviou TPIywVoU AB]? elvan §1GYCO-
vios ToU TeTpaydvou ABOT, AUTTOPOUHEY V& SIQTUTIOWUEY TO CUNTIEPOOUA
Mog cos EEfjs ¢

Avi mav tetpiyovoy logber bt 1 Saydwviog kai 1) mhevpd Tov 8ty Eyouv
Kowiy povada petpioens tov, dnhadi, Srog drhog hEyetan: M 51071'0\'105 xai
1| mhevpi Tod TETpayMVOL dEV Eival COPPETPO c0Boypappa tpipara, ahda (Stros
Emiong AéyeTal) GovppeTpd.

37. TENIKON TYMIMEPAEMA.

'ATIO T& TrpOTyQUHEVa EVVOOULEV &7t elvon dwaykn uc"x «ém:xtr:ivmpsv» -rc">
oUvohov TGV prT@Y pE TAV snprovpyiay véov ambpdy, ol ovo?ox B TTEléTTEl v
Svopccfouy dppytor (un pnTol) il AGURHETPOL, kal ol ?Tl'OiDl l&c: efvan gu-rw KS-
Teokeuaoptvol, oTe v BepormeuBouy al «&Buvapion Tou c'umua-rog 'Ec.ou TSV
&p1Bucdvy, AnAadh : kai Efiowaes Smas ol x2 =3, ‘x“‘='2, x3'=('3 (o"rrou~e Be-
Tikdg prTOS Wh TETPAywyos) V& EXOUV Mo kai va Umapyn €UBuyp. Tfiua

(¥) TLy. Abye T@v GURPETRLEY, TTOU LTXEYOUV. )

= ) 4 ho AT - » H 0
(**) “H mpbraoi adTh &moTehel 0 Aeyouevoy Iufaybpetov Bedpmux, 0 dmotov loydet
Yevuedig Bk miv dploydvioy Tpiywvov.
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ai &ppnTol &piBuot o, p doTe Bi& 1o TeTpdywvoy, T.X., ABOT ToU Ty. 36-2
V& AUTOPOULEY V& YPaYwHEY B =oa-p kol Al =B 1.
AUTO AxpiPGs Kapvopey elg T& Apéows ETTOpEVCL.

38, APPHTOI APIOMOI

"Eore pia dxorouBia &mo yngla
Wi, War War o0 Wore -
kol o Bvas guaikos &piBuos i 6 0.

Exnun'rigousu Thv &xohouBiow kol BexaBikédy apiBucv

(@) oW WY Gy o W Wy
&5 THY TopaoThowpey Bt Trpos cuvTouiaw dos ELTs ¢

(@) : & WiYalWa - Wooo

‘H mapdoTacis (o) NETopE v dvopacdi) : anelpoyi@log dekudikn ma-
paotaoic.

Mapadeiypara : lov. "Eotw ) dxohouBia :

Yy =6, Yo=06,... W, =6, ... & a=10
TOTE 1) &MEIPOYNPIOS BekaBikn TOPACTAOIS © 0,666. . ., elvan &vog BexaB1Kos
meploBikos  &p1Bpos (10U elven ioog, Smras yvwpiloue, pé TOV ?)

20v. "Ag Becpricwper Tas TETPACY WVIKAS pilas kaTd TpOGEYYITW ’lt)l’

11
10+ 10°"
Aoubia (PA. kol geh. 52).

RTS8 e

"As MaPoopey Tapa o5 GKEPXIOV O cov 1 kal g dxoroublav Wy, Wa War- - -
ThHy dxohouBicy ynpicov : TS
snhadn THy dxohouBiow, Trou &pileTon &mo T TeAeuTaia Ynola TéY Gpeov TS
drorouBias (K). "As oynuaTiooue Téopa THY &TTEIPOYNPIOV BekaBIkTY TOpa-
oraow (M) : 1,732. ..

‘H TrapdoTacts aUTh), OTTwS eiBoey €lg T& TponyoUueve, Siv glvon 1) To-
PaOTATIS KATTOIOU Bexadikou TreploBikol dpifipoy, SnAabh Biv elvan TapdoTa-
gls K&Tolou pnTov, ovopdadn 8¢ altn «ivag Gppnroeg apOpogn.

Topgovoipey thpe kabe napastacty, orag i (M), dnhadi wade tapaotacty
il popeils @, Wi Yo Wae - - Wore &mou o elvan Quolkds GpiBuos T O 0 xai Wy,
Wl 3oy Ml o0 ETVCL ynoio, &’ doov div rapiotavel Eva SEKaSIKOV TEPLODIKOV
apibpov (dnhadn Eva pnTov GpiBpov), va Ty dvopdlwuey «Eva GppnTovy elTe
«iva aooppetpovy aplOpov Tig TApibpnnikiic ite Eva anbrutov dppnrov (EiTe
anéhvtov doippetpov) &pibuov. OUTw, X f dmeipoynglos BekdBik Tapd-
otoots 1,414214. .., f omola TTPOKUTITEL GO 1o 2 i THY yvwoThy Gmo ThY
B TdEw TexviKhV THg «eUpEgEwSy THS TeTparywvikiis pilns Tou 2, glvan fvos &p-
pnTos &piBuos, émres kad 1y 1,732051. .., 1) &mola TpokUTITE, pé Thy 18iow Te-

. ToU &piBpol 3 (kat' ENAEIYW). Tynuarileton 8 TV A &Ko+

yvixny, &mwo Tov 3. Auvdpeda AOITTOY va YPOYWHEY V2=1414214.. ., NS
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=1,732051. .., tv& &v TepiopioBiduey els «TTPOCEYYIOTIKOUS QUTITIPOTGTTOUSY
Tév dvewTépw &ppfiTo, B yplywhey: Y2=~14V2=14l, V2 ~ 1,414 kTA.
wd V3 = 1,7, Y3 = 1,73, Y3~ 1,732 kA
“Qore : [ldca areipoyierog Sexadikiy maphotacg
o, YaWaWs: - Wy o

ii elvar Evog dmolutog dexadidg neprodikog apopog, Snhadn pntog, fi elvar Evag
anohurog Gppnrog apbpdc.
"IBoU Tpa pepikol &ppNTOL, &y Srrolcov elvan Trpoavis © TPOTOS THS KOTa-
okeufis Twv kol & dmoios TPOTOS elvan B1&@opos ToU GvewTépes ExtebtvTos § 35:

a) 0,50550555055550. . -

B) 0,12122122212222. ..

Y) 0,534534345343434. . .

39. EXETIKOI APPHTOI API6MOI

“Otreos &mrd ToUs &moAUTOUS prroUs wplofnoav ol oyemixol pnol, ol
dxpiPis kol &mo TOUS &rrohUTOUS GPPTITOVS dpilovrar ol Aeyouevor : oyenKol
ippntor, S1a mpoTtatews &vds + (Bemikol &ppnTor) i tvds — (&ppnTor  &pvnTikol)
tutrpds &rod Kkdde &mdAuTov &ppnTOV. My + 1,4142 ..., — 1,732..., xTA.

40. OI MPATCMATIKOI APIOMOL

“Egtw A, TO oUVOAOY TGV OYETIKEY &pphTeov &piBudy Kal Q T olvo-
Aov Té&Y OYETIK@Y pITOV. TéTe Tav oTOIYEIOV Tou guvdhou A, U Q dvopddeTan :
Evag npaypatikog appés. TO owvohoy A, U Q, TGV TTPaYHATIKGY dp1Budv,
ouvnBileTan v& oupPoriletan wé R (Mievids & R i R ). OUrw TO oUVOAOV TGV
YVwoTdY pag prTév &piBudy elvon yvioiov Umroauvolov Tou R, 5nA. Q C R.

Méav ororyeiov Aormdy ToU R, SnA. xéBe TPOOYMTIKOS &p1Buds, i elvan Evas
oxeTIkds priTOS (Bexadikos TrepioBikds) T elva tvas oxeTkos GppnTos. AU aUTd
fvog &ppnTos &pifuos AuTopei V& AbyeTon kal anecipoyiigrog dexadikdg pi me-
produkdg, OUTw, X, 1 V3 elven fvas &meipoynios BexaBikds M) TEPIOBIKOS
apiBuds.

"EoTe Bvas Tox@dv TPAYRATIKOS apiBpog A =, Yi¥aWs- - Wy - &g Spos
THs dxcoroublas :

(@:a oy SYv2 @ Yi¥aV¥s
tlvan «uia npooéyyioey To0 A EITE, g duvapeba va elnopey, «Evag TposEYYL-
onkde dvninpborecy Tob A. ‘H npoctyyioig elvar tooov peyaivtépa (xahvtépa),
Boov 6 happavopevos nPOGEYYIOTIKG avunpboonog elvar mhéov aropcpaxpoopt-
vog and tov mpdrov Bpov TS axohovbiag (a).

41. H FENIKH ENNOIA TOY AOFOY EY®YIF. TMHMATOL ITPOL AAAO.

A) "As AdPowpey plov evBelav € xal BUo onuela Tns, T O xal Bebie anlrrou

57

WnpiomoOnke amoé 1o votirouto EknmaibeuTikrg MoAmkrg



10 A. ‘OpileTen TéTe TO TUfjUX OA (5. 41 - 1). “Eotw kal fva &A\ho Tufjpa, TO
OM. Elvan exohov v {8copev &T1, T.X. €S 15 Zx. 41-1, evan : 1-OA < oM <
< 2-0A

"Av xwplowpey 16 OA es 10 Tfox uépn kol AdPooper T& TUhHaTa (T)
1.0A 1,1-OA 1,2-OA 1,3-0A 1,4-0OA 1,5-0A 1,6-0A 1,7-0A
1,8-0A 19-0A 2 OA, TéTe TO OM 1j & oupTréon KE fva &mo alTa ) 5164
eUpedi] petalty Buo BroBoyikdv i TGV TUNUATWY QUTEV. TAv OUpTIEOT) W fva
o i, Y. &v elvan OM = 1,6 - OA, ToTe & 1,6 dvopdleTan : hbyog Tob OM

npdg 10 OA kal oupPolilera pe cc))l: B - o :
Elvan Aovtrov TéTe 8 dprouoy gr:: = 1. Zx. 41 -1

"Av 16 OM &ty elven foov pe Eva &mod T& TuRuaTa (T), ToTe Ba elvan, Y.
1,6- OA < OM < 1,7- OA.

Acppévoper TWpa T& TUAHOTA ©
(ty) : 1,6 OA=1,60" OA 161 -0A 162:-0A ... 1,69 OA 1,710-0A=

MéAw Tdpa A 8& ouppij T6 OM va elvan Toov pé fva &md T& TunuaTa (1)
7 & evpiokeTon peTaty Buo SiaBoyikdy Ek TGV (1), "Av elvai, X, OM =
1,65- OA, TéTe & 1,65 dvopdleTon hbyog T0D OM npig 10 OA kai oupohileTcd

pé %’: Elvan Aorov ToTe €t opiopov : %fz —=1,65. "Av 16 OM &ev elvan foov

ut fva &rd T Tufpata (Ty) ToTe B elvon EOTW !
1,65+ OA < OM < 1,66 - OA.
*HuropoUuey vat ouveylowpey WE <oy 1610y TpdToY: TOTE Buo elvan T EvBe-
youeva ;@) EvdEyetar va @Bacopey Eneita ard pepka «fipatar eig Eva ouvin

dexadikéy, .y, Tov 1,65432 xal va elvan: OM = 1,65432 - OA- ToTe & Bexabikds
1,6542 8 dvopaod : & Adyos Tou OM mpds T OA kel 8% ouupokiot] o,

6% ypoyeuey Bt : op = 1,65432.

B) Evééygetar 1| dvoTipw tpyaoia va pi teppatiCerar tote 0a oprodi} Evag ameipo-

yiplog dekadikde, EoTw! 1,6543216. . ., 0 dnolog ij 0a zivan Evag pnrog (BnAabih

Bexabikds Teplobikds) i B glvar fvag piy pnrog. Els dugoTépas TAS TEPITITWOELS

& dmeipoynplos Bexabikds 1,6543216. . . 8& dvouaodf) héyog 1od OM npog 10
O

0A, ovpfoiikig g%:, kai 0a ypaywpey : bh‘: = 1,6543216. .. &ite TaLTOONPOG:

OM = (1,6543216...)- OA.

Tevikig : @v AB, TA glva sbo tuydvra edObypappa tpipata, drov T'A Sua-
gopov tod pndevikod Tpfipatos, opilerar pi 1ov dvatépo ponov 1| Evvora: hOYOg
100 AB npdg t0 A xai elvar €vag anélutog mpaypanikog apbpoc, dnhadiy Evag
pntog i Evag dpprrog aprpos. ‘O mpaypatikdg abtog apBpoc dvopaletar Kai
pijkog 100 AB dg mpodg povada to TA.

"Qore: "Otay 500 Fva edbiypappov pi) prdevikoy mijpa, EoTo , O povag
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petpiiocme ebluypappov tpunpdtov Kai éve e000ypappoy tpijpe, fotw AB, torte
Opiletar Evag Kai povov mpaypatikdg apBpog, 0 )oyog %?, ®¢ 10 pijkog tob AB
ij aroivrog tpn tod AB, cupfolikds: (AB).

L x, TéTe cuuPohifopev: AB = x - p eiTe (AB) = x povddes p, m.X.
(AB) =5 cin.

Tou "Otav Aomov ypdgopew (AB) = 5 cm fwooley

B = 5. ’'Humopoupev, Pe-
1cm

Paicws vk ypdywpey 1 AB =5- (1 cm) &AN aUTo Btv ouvnBileTan. ‘F\ﬂ?\-‘ els Tov cuuﬁomquéw
(AB) = 5 cm Bév onuetwveTal TroAfopds, GAAG TO M elvan SnAwTikoY THS Xpnoomombeiong
HovaBogs els TV péTpnow. ‘ : S :

B) "Av AB kai A elvan &uo gUBUypapua THNpOTE, O Aoyos Fa Evon, 6-
Trws EpdBapey el T& Trpomyolpeva, Evas TpaypaTikos apiBpds, EoTw v. "Exouev

i AR n
TOTE 7 = v <> AB=v:TA (1)

5 P AB -
"Av A&Poopev Topa Eva dAAo eGBUYpaHHoV THTKE Y, O Aoyor == = (foTw)
X kol T2 = ((oTw) W, BnA. T& prkn TGV AB kai TA g Tpos povada TO |, elvon
o
o mpayuaTikol &pifuol x kai .
"Exouey AOITTOV TOTE :
AB=x-pkai T[A=y" u it ' ‘
Kai Eopéves fy BeuTépa tadTng Els TNV QVLTEP icobuvapiay (1) ylvetan :
Xrp=v y-u
BrAa®t) : x povdBes p = (v-y) Hovades W
WaTe :
X = vy

T ; X
Kal ETropEvas -; =it

‘H mrpdyTn Aorméy lodTns Tiis icoSuvauias (1) yivetan
Ariiln
ra v
Anhadr: & royog Evdg evOuypdppov TjpaTog AB” Rpﬁ‘; if}.ko‘l".&. iﬂ'(li:)‘ftll
HE ToV RoyoV THV GAVTIGTOIZOV PIKOY TV, drav peTpnodv pé Ty GOty povasa,

42. MAPAITALIZ TQN NP AFMATIKQN APIOMON ME TA EHMEIA EYOEIAX

"EoTe pia eUfeia kai Buo onuela TNg TO O kai, Befix alTou, TO A (Zy.

42-1). "As &vmioToiyiowpey s TO

. » . i1 A M
O oy &pibpoy 0 kai e T A TOV ) A
SpiBudy 1. 0 1
Tote : els kéde onpeiov M TS Ty, 42 -1

€ fiuTropolpey v’ GVTIOTOIXICWUEY A ; : ‘ :
Ever TrparypaTikoy &pifuov s EEffs 1 o) Qv TO WA TR o DS (S e
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| \ \ oM N e
: ; , ftaady o X
mou xeiton kal 1O A, dymioToryilouev Tov AdyoV i, TOU EXEl opiofif) dveo-
Tépeor P) & TO M Siv keiTen Tpds TO pépos ToU O, ol keiTan TO A, dvTioToryi-
\ B o ~ M
Copev Tov «dwTieTovy TOU AGYOU -
"Opiletar hownov pia povosipavios dreikoviels tod enpeloguvéiov ¢ eig 10 R.
Agxopeba 6t 1M answkovierg avti), fote F, civar apguypovooijpavrog k.
deyopeda 61 Sud miv o € R Onapyer Eva kai povov enuelov M ini tijg & date )
gikdv 1o M pé v aneikéviowy F ova eivon 0 a. "H £00eia ¢ dvopaletan tote :
ebleia TV npuypoanik@v aplipdv.

43. TIPAZEIL KAl AIATAZIE EIZ TO STYNOAON R.

A) Eis To olUvohov T&v Bexadikdy Teplodikdy Bév cpicauey 1B1auTepus
mwpdkes, Sidtalv kTA., 10T kade BexkaBIkos TrepIoBIKOS Exel GKPIPES Ever «&vTI-
TrpdacTovs el TO oUvorow TEV prTidv dpiBudy kai Bik Tous pnTous apiBuoUs
Exouv fidn 6piodfi 1) Bikradis kol af Téooapes Tpdders. A’ ooy TOV Aoyov, &v
A8EAapey va Splowuey THy Ewoicw : &Bpolopa 8, + B, Omou 8, 8, bekadikoi Tre-
piobixol, B& Thy dpilapey ds £Efis @ dv py, po tivar ol pnroi pé dvmmposGTOVS
tov £ig 10 oOvokov TtV nepLodik@Y dekubikOV ToLg by, 6, tote ddporapa 6, + o,
gival 6 dekadikoc avumpécmnos toll abpoiopatog p, + p,.

'Avordyes B& éxduvapey Sid Tas GAASs Tpatels kabws kai Siax Ty did-
Tatw.

B) To npopinpa dpog tob vi dpicopey mpaels Kai siatally eig 10 abvorov
R civar duagopov, 16Tt £6® tov kabe mpaypatikov aplpov, brog tov Deopoipey
G2 ATELPOYNPLOV DEKUSIKOY, OLV TOV EZOpEV «hlokinpovy (ExTOS povow, £av O
Becopoupevos TTpayHaTIKOS Elval, gi81kcaTEPOY, BekadIkSs TrEPIOBIKOS Ap1Buds), ahid
EYOIEY HOVOV : PTOUS TPOGEYYIGTIKOVS AVTITPOTOTOVS (6oous Behopev Biax TOV
k&b TTpaypoTikoy &pifpdy). ‘O Spiouds hotov TAY. Tpatewy kai ThS Biatatecws
gls TO olvorov R B& mpéme v& SpioBi) wé THv PonBeiav Thv TpocEyYIOTIKEY
duTimpogwTwy Twy. Mia avantuilg tob Uipatog avtol Umepfaiver Tag duvatoTy-
tag avtijc tije tadeng sig TV mpaly 8E Hiv Exel okompotnte. A TOUTO TrEpio-
pil6pebar povoy v Soowpey fva «TpoTrovy Six Tas mpdkes kai Ty SidTatw, O
dmoiog EEumnpetel £lg TOS MPUKTIKGS Eguppoyac. Awx va kaTavonfi autos o
TpoTos AcuPdvouey éva Tapddeiyua 1 "EoTwoav of dppnTol, o =V 3, q,

Y 2. A va dpiowpey T Evolay dOpotope v 3 TV 2, AapPavouey TpogEYy!-
OTIKOUS QUTITIROTWTIOUS TWY PE TOV autoy apldpdy dekadik@y yipiov, .. Tous

1,73 kai 1,41, ebpiokopey 16 &bpoioua @ 1,73 4+ 1,41 = 3,14 kai Aéyopev oTi ¢
«h 3,14 givan Evag mposeyyioTikds aviirpicwnos tob abpoiepatos @, + ax. Elg
Ty Tpaliv Aéyopev @ to @lpowepa ¥ 3 + V 2 zivan nepinov 3,14 kai ypa

Y3 e 5,14,

BeAoper, Gpkel

'Humropoupery vat EYWUEY TIPOTEYYITW, OO0V HEYOAUT
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V& AapPdveopey TPOCEY YIOTIKOUS QUTITPOCOTTOUS HE TEPITTOTEPY, KabE popav,
Bexadikd ynpiar.

A& Ty Bidraky, TopoaTnpoUper €66 OTi elven

1,7 =14l Y . hEN

1,73 = 1,41 tojtet ToUTO 8 eimeouey 6T 2 6 4/ 3 jfvm pey aAUTEPOS
1,732 > 1,414 | Tou 4/ 2 xai 6& cupPoriowper : 4/ 3 = vV 3.

I Mapd T& dvetépw Opeilopey v yuopilwuey Ta k&Twh

Eic 0 owvohov R épilovtan pé auotnpoTnTa mrpalels 1 pdodeais, MmoA-
AamAaciaopds, dealpeois, Bialpeats OpifovTan ¢mions ai Ewolan «peyeaAUTEPOS
ToU» kad «pikpéTepos ToU» Al mpagers adtal kal ai avieotnTeg Eyouvv 1a¢ avtig
idiotnrac, mov Exovy ai dpovLpol TOV npaceig kei ai aviodtnreg  &ig o chvohrov
Q, tav pnidv apbpdv, Kai EIGLKOTEPOY, brav avaeipoviar gig Tolg prTovg api-
Bpoie, «ovpnintovvs pé tig Op@VOPOUS TOV npatelg Kol avisdtnreg tob ouve-
hov Q. *Avapépopev €66 auTds Tas TTPALELS kad dniodTnTas HE TAS IB10TNTES Tawv.

lov. [IpoaBeoic kai agaipeais.

la) Ak kéfe a R kol k&9 PER dpileTan povoonuévTws fvas y € R,
ToU dvopdletan @ o d0poropa @ obv f, oupBohikés o + B.

1B) ‘H mpdofecis efvan avrperadeniki: & +p=P+a

ly) ‘H mpdobeois elven nposcraprotikn: a+ (B +y) = (@+P) +v.

18) ‘H #fowois x + =P Exel picw kai pévov AUy, Tou cuuPoAileTon
HE B — o« kal dvopddetan : Swegopa P v o

‘H mpakis ebpéoews Tis BI1xpopSs dvopdleTan 1 agaipeas. Eidikads @ )
W npooOsoig Exer Eva kai povev oDSETEPOV ororyeiov, Tov 0, a + 0 =0+ a =«
Bi&x k& o £ R ko P) S ke a € R UTrapxel fvas kai wévor o ER pE a4 o' =
=0. ‘0 o Aéyetar : 6 avriferog tod @ Ko oupPoNileTal pE — o

2ov Iokhanlaciaopos kai O1aipecis:

2a) Ak kdfe acR kaikddePER dpileTon povoonudvTes Evas Y ER,
ToU dvopdleTan: th yivopvev « Emi B, oupPohikds o - B. *H mpdlis ebptoecog Tou
Ywopévou AéyeTan morhaniaolacpos.

2p) ‘O moAAaTAaoiaopos ElVal avnpetafenikog (o B =P o

2y) ‘O TroMamAaoiaopos Eval TPOCETALPLOTIRKOS :

a- @)=Y

28) ‘H ttiowos o X =B, a# 0 #xer wiov kad pdvov Avow, moU ouuPo-
Mleton wt B @ o eire E— xod dvopdleTon TNhikov P S @ eite khaopa B Sd a
EiTe Loyog tod P mpdg OV a.

‘H mpatis eupéoews ToU arnAikou GvopdeTal Stu’ipcmg: ;

Eidikéys : a) © ToAAGTAGOIOTHds EXEl Ever Kal povov uu«SErr.p'm' orotyeioy,
TV 1, a- 1 =« Bi&k kéfe a ER kal P) i kabe & € R, o # 0, Umdpyel Evas kai
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povov o' ER pé a- a’ = 1. ‘O o Aéyetar : & dvriotpogog ol a kal oupPorileran
1

HE —(X_

2¢) ‘O rolharhaoiacpds slvar Empeponikdg @g npdg v mpdodeary:
aPt+y)=aptay
3ov) ‘Opilovren émions ai dviodTes : «peyakbtepog toin, a > B, Kail «ui-
kpoTEpog toln, o < B, kol Exow Tas 1B16TnTas TV Spwvipwy Twy &vigoTi-
Twv els TO oUvodoy Q Tév OXeTIKGY pnTdv. Ak kdfe a R kal PR loyie
IJIC( Kai IJOUOV G'TTO 'TGS TFpOTClUE'lS

Ja=p mMa>p wm)a<p
dov) Téhos els 1o R opiletan kal 1) Ewola THs Suvduecs.
Al Buvapers Exouv kal €86 Tas auTds 1516TNTas, TOU Exouv els TO oUvolov
Q, T@v pnTéY TpaypaTIKGY dp1Budv.
Obrws, av x elven kérrolos TporyparTikos &pibuds, opiletan TO TeTpdywvoy
abTou x* =x -+ x (¢ dpiopoU) ko elvon Evas TpayuaTikds dpiBuds.
A) Kcrromv TGV duwTépw futopoUuey va drroBeifwpey Siapdpous Tpo-
TATELS, OTTWS T.X.
1 e D= 0, Siax mévTa TporypaTikoy &piBudv a.
Mp&ypoT :
a-0=a-0+0 (816m 7o 0 elvan oUBérepov el THy Tpodadeaiv)
=a-04+a+4+(—a) (B1om a4+ (—a) =0)
=a'0+1-a+(—a) BéT]l - a=aq)
=a (04 1)+ (—a) (EmpeproTikéTns TOA/oH0T)

=a-l4+(—a) (1o O oUBktepov els Thy Trpdodecv)

=a+ (—a) (10 1 oUbérepov eis Tov OA/opdY)

=10 (roapadoyn Umdplews dvTiBéTou Sid Kdde
“Qote a:0=0 TPAYMATIKOV ).

D (-1 a=—a

MpdrypaTt Eyxouey :

D a=(=1)a+0
=(=1)etat (-
=(=Dra+l-a+(—a)

[=1) 4= 1 ] 4l =)

Il

=0-a+(—a)
=0+ {=i)
oTE : (—:I;c-ru:——a

ALKHZIEIZ

101) Maparnphoare Toév &merpoyriplov Bexabikdy :
a = 0,202002000200002000002. . .,
els Tov dmolov elvan pavepds & Tpdos, wE Tév drroiov Tpoxwpoupey el THY &vaypagfv TV
Bekabik@dv ynelwv Tou. Tl dpiBuds elven & a ; AikaioAoyfoaTe Ty dmwévTnoiv oas.
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102) O &pibpéds x = 0,101001000100001 . . . elven &oUppeTpos. "Huopeite vi Sploete
fva dmBudv y ToloUTov, MoTe X + y va elvor pnTos ;

103) N& tpyachijte émws els iy 43, A ik v& &wodeitete 611 (— 1) - (-1) = L.
104) N& &mobeitere, ornpilopevor els T& TponyoUpeva, 8T kav a, B, € R, Té7e :

a) — ()=«
B) (—a) B =—(ap)

y) a- (=) =—(cP)

8) (—a)  (—P)=0oP

B —(@+B=>Ca+ (P

105) Eisapev s Thy 43, [ &m, &g Gmobenwieran, | Etiowas ax = P, dmou ae R

BeR kai p # 0, Exer plav povadikny Auow, 1} Omola oupPolileTar pt P :a f .E. Kol dvopd-

B

) L A, : 1
{eTan : 1o TrnAikov P o eiven troptvas a. e B. "AMAG Kkal TO ywdpevov f - = ToA-
a

1 » ‘
Aamhaoialéusvor o &iber : (B- c]?)'u=5‘ (?- “) =p-1 =B "Apx loxle
B N ]
o . it
XpnopomojoaTe Ty TeAeuTaiay aUThY foéTnTa kal Tas yvwoTas B16TnTas TV Tp&-

tewov S1&x v dmoBeifere &
I S e A R, peR, YeR, p # 0.

+ Y 92T Y &movaeR, PER, ¥
P p p
Taparhipnats : Srpilépevor els Tés mapaboxds Tas dmoias dxduauey Si& Tobs wparyua-
*oUs &piBots (&Eidpora), Suvdpeda va dmobelEeopey 6T1 :

tav o, B, v, 6 R, ToTE:

) a=p <> a+y=p+vy.

2) a=p <> a-y=B-y.

N ap=0<> (a=0 efre p=0).

4) (oy =Py kai y #0) = a=p.

5 = 1 0) = e il

) (a=p xal y#0) i
6) (a=p kal y=58) == a+y=p+8&
) («=p xal y=8) = ay=Pp5b

gyl L_ 1 (B#0, 5#0)

P 5  ps
| e o .
)B'B_ﬂ-s (B#0, 580
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KEOQAAAION IV

AYNAMEIZ KAI PIZAI TQN IIPA'MATIKQN APIGMQN

44. AYNAMEIE ME BAZIN PHTON KAI EKOETHN AKEPAION,

A) Eis v B’ Té&lw épdBapey B1d Tas Buvdpers TGV pnTdY &piBuddy pé éx-
BtTas dxepalous BeTikoUs fj &punTikoUs kal Tdg (BidTnTas TAY Suvduewy TouTwW.

YrrevBupilopey €86 ouvtdpws Tas [8i16TTas aUTds ¢

Dt = at+"

2) (@y =

3) (a-p)*  =at-pr

4 & =o', bmov a £ 0

a \M ot
5) (?) = gy Smov B#0
‘Qpioapey 611 o = 1, ik kdBe pnTdv a # 0.

‘Qpioapev Erlons ém a* = &l—u— Bix wévta BeTikov drépaiov p kal k&BE

pnTov o # 0.
Iapadeiypata : lov) N& &mhomonbi] 1 mapdoTtacs (a2 p*)-2
“Exopev :
(a?- P2 = (a¥)~2- (pY)~2 (Adyw Tfis 1816TTOS 3)
=qof-pd (Aéyw Tiis 1816 TOS 2)
=, ;7 (léy@ ToU OplopoU a~* = -;—u)
—_ as
= 3¢ :
20v) N& &mhomomdij # mopéoroans : (2t )™

“Exoupev :

Sxdyty -2 1
(2‘;}{’) = (5;)?&;‘)'

e

. L N
(6p|o’uog TN ot = b=

(Aoyw Tiis iB1oTnTOs 5)
64
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(M (tpoTrh TOU ouwbéTou KAGopaTos el &TTAoUV)

— (Sx_’q.a‘)'

=3 5_:%’;;(21? (Moyw Ths 1BioTnTos 3)

=--2'§:;-;r (Moyw Tiis 1BiéTnTOs 2)
4 1 e L

= J5xep " x¢ (éwetSnx Lt Xp)

i 25_56?_ (Aéyw Tiis 1Bi1dTnTos 1)

B) Els T& TrponyoUueva (mapdyp. 43, M) eidapev &1 7y Ewwora Ths duva-
Heass ud ExBETnY dépaiov DeTikéy, GpynTiKdY fi unbly kal ué Baow TuxGvTa Tpary-
MarTikdy dpiBudy (Emoptves kol &pprTov) OpileTon &meos dxpipids Stav f Paos
elvon pryos &piBuds kai of GwTépw i5101nTes 1—5 toyUouv Emions kal 81" arag
Tds Buvdpers.

AXKHIEIZ
106) N& &mAomoioeTe TaS KaT@TEpw EKpp&TEs, Els T&s dmolas UoTiBeTan &m, dmrou

Utrdpyer petaPAnTh els TV TapPOVOUATTAY, AauPdver TPy HaTIKES Tiads Biapdpous ToU un-
Bevds, N& BcboeTe TEAkES EkppaoEls XWPIs &pvnTikous ExbéTas @

x-2
@) ot 55 B) (= Sxiy)t Y) =
2x=
—3)2 . y5§ A2
8) (j“r)ﬁl; ) (—2x9)* oT) ST
X0
D (a*p) n) (et )’ B)W—,;
2143
3¢ i aeer P s 25
B s o @) 0t 10 BT
107) N& txgpéoete kébe apiBuoy dos BUvapw ToU 2 kol EmeTa v& &mhomoifoeTe :
- 324 — 16°
ﬁ)[(%)‘-é-i]:.j;g--a B T

45, PIZAl TON IMPAFMATIKQN APIOMAON.

A) EiBapev s T TTPOTYOUHEVX &1 pé THY eloaywyny TC:')v’dppﬁ-[wu Eipl_
By k&b Berids prTos elval TeTpdrywvov GAAoY 1T‘pay‘ucmmu —Gple‘pm‘.l. Eida-
Mev Erriong &1 kéBe eUBUYpaHMOY THAKX efven Suvarrov va peTpnfif kai va Tapa-
oTodi < aTikdy Gpifudv.
n’:;T:SeEE;:T&n : 5?& 4B TPy HOTIKOY OeTikoOV &plﬂubyp kol i ka-
B Quowsy v Umrépyer Evas kal povos Vs, TPy HATIKOS .BET.le?' foTo @, pé Ty
Bidrnra : 1) vuooTh Buvas ToU o v eluon & B, SnAadn pt Ty ISioTnTa

o = M

‘O povadikds aUTOS TPAYHATIKOS BeTikos GpiBuos AéyeTan @ wuooTh pila

TOU B kai oupPohileTan VB, Bnhadn elval ¢ Spiopou :
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W=V @

Oi ouppohicpoi Aormov (1) xal (2) eiven icodlvapor. *Hror loyuer :
a=VP<> o =P (5r& xébe BeTikdy P xad v puoikow). “Opilopev gmions:
Y 0=0 8i& wdbe v=1,23,...

Eis Tov oupPoiiopov ij?;, T Vo AéyeTon plikdy, 6 v Aéyeton deiking Tfs
pitnc xai & P dnépplov. ‘O Beixtns 2 Bev ypageTa, dAAG UmrovoeiTal.
1

SupBaTikéds opilopev @ V P =P
‘H tetpaywvikn pila Adyetan kal pile devtépug talewg N TpiTn AbyeTan
kal kupukn piCe i piCe tpitng talews, ) TeTdpTn pila AéyeTan pila TETAPTNS
TéEews KAT.

[Mopadeiypata :
3
lov. Y8=2, 16T 28=8
4
2ov. V8l =3, 8idm 3* =81

5
3ov. V 243 = 3, 516T1 3% = 243 k.0.K.
B) ’AmoBeikvieTon émions OTI ¢ Bid TAUTA TIPYHATIKOV GEYNTIKOY dpi-
Bpov P kai Bk kade meprrTov QuUOIKOY v UTrdpyEl Evas kal pévov Evas, TPy HOTIKOS

apvnukog &piBuds a, doTe va foyun :
ot=p el
‘O povaBikds alTds TPAYHaTIKOs &pynTIKGs o AfyeTan Emions : VUOOTT
pila ToU P xai oupPohileTon Spoiws V' B. "Hrol

a=VP @

“Qote maAw elval :

a= Vv'ﬁ <> o' =P (51 kébe P < 0 xal v puoIkOY TEPITTOV)

[Mapadeiypatae :

lov) lj/—_s =—2, 816m (—2)*=—-8

20v) {/?2@ —_3, Giom (—3)F=—243

3ov) {’ 128 =—2, &i6m (—2)'=—128kox.

M Elven gavepov 6T (‘;’_a)“ =q, 6T 1 i’ a bpileTon ouppves PSS
Soa eiTausr vwTEpw.

Elven .y (];“—_8)3 = —§, (f’ﬁ)i =81 k1A
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HNepatipnois 1. “Qpicouey rpomyovkéves THY onuacicw Tou oupBoiou

V a 1) érow o >0 kol v TURCY QUOIKOS K

S
T = VT v 'lEPi T IOS q)UC!‘lKO
2) éTov A - 0 kai X! :

‘Erropbves oUppora &t T& V 10, V— 16, V=10 kTA. Bév dopictnoow.

Aovos elvan & EEfis ¢ ’ ' - ‘
a é&:wﬁms W = a, &w evon o« < 0 kol v &pTios PUOIKds, Bev EXEL KaTTOIOW

Mow els T0 ouvorov R. ) ‘ ) ‘

j Hg Hiowow. mx. X2 =—06, &1’ oUBtva x € R émanBeveTan. Qoe 1| To-
paoTagls 1;oc Bty Eyer Evvolaw wpayuomxou &piBuoll povov tow elvan o« < 0 kai
v &prios puoikds. Eis k&Be EAATY TEPITTTWOW Exel Evwvolav.

[apatipneis 20 Kot TO TrpOmYyOUHEVS, g A mapdoTaos Vo £
Evvolaw, ioyuel :

('&.&}“ =a

26 iv & UTIKOS.
AUTO BEv loyUel Hovov eav elvan a < 0 kai v GpTIOS @ <

¥ S— I3 3 i 0] o
‘H YOTATIS BUS Vo éxer Evwolav évroTe (dkdpn kal Stov o < 0
ToPao : 3 g : kol ey
kad v &pTios),, Suvdueda B V& CUNTTEPGVGUEY OT! el Bidx o < 0 P
L

E{UC{[;
V—__
Vo =—a=|al

M. V- 2)*41/24—2—#()2)-%21 V=V E=4=|-4]|

aTIkds, TOTE !
“Qoe @ Grav v elvon &pTIOS q;ucnKoS kol & TUXGV TPXYH Sy

V o =|«al
Eig Thy TeTdpTny TAEW B p&Boopsy YEVIKGS Trepi TG PILGV TGV TPayO-
TGV,
TIKGY &piBuddv kol TGV {S1oTHTWY
Tu?pu f& meproploBiouey el T& pilika Beutépos TaEews.

46. PIZIKA AEYTEPAX TAZEQE.

T
A) Eimapey duwTépw ar V2 =|x| |
' AVGAUTIKCOTEPOV fHuTopoUHEY V& YpEpWHEY

x>0 = ¥xt=x ]

x< 0 = V= —x
T ¥ BR =5 V2= |
Emtons ¥ (=40 =19 3 — x |. ‘Emopéves '3
tw 3 —x > 0, dnA. Ew X S 3, vote V Bxl=3—% . '
b 3 . 0, B v X > 3, TOTE VOB =—0B-x)=x-3
tav 3 =x < 0, .
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B) I'ivopevov 0o mlav. “Eorw &1 [nToUuey TO ywopevoy Va- VEC"}—
mou o, P Betikol mparyuoTikol &pibpol. “Ev mrpartols yvewpilopey 6T T ywo-
pevov TouTo Uapyst (§ 43, [ kai § 45).

“Eotes Aormdy 6T Va=x kai VP =y. Exnuotifopey TO  ywopevov
xy = Va-VB. Mopilopey duws &mi e

S e P T Ty

. = xq2 =af}, SnA. (xy) =«
y=Vp=yr=p
Ex 115 (xy)? =aP Exouer xy = V'ap, SnAabr
VaVB=Vap ()

‘H iodrns (1) Aéyer 8Tt dud va mokharhasracopey d0o pileg devtépag td-
Eeoc apkel v mokhanlacidcopey i Uroppiia Kai Tl yivopivov va ECaydyopey
v pilav deutipog talema.

My V3:V4=VT12, V3-V12=V36=6

‘H ioétns (1) ypdoeTon kai

Vap=Va VB (2

AnAabh: S va Eayayopsy tetpeyovikiy pilav £vog yivopivou apkel v
tEayayopey Ty pilav kabe ropdyovrog Kai va nollerhaciacopey i EEayopeva.
My. YV12=V4-3=V4-V3=2V3.

Kal YEVIKWTEPOV VFB = alf VTE_
My 3V5=V3-V5=V4.

V5-Y15=Y75=V25-3=5V3.

Elvan gavepov 611 Suvédpeba va EmekTeivaopey TOV TrponyoUpevor kawdva Kai 814
TepIoTOTEPA PILIKA.

I') [ykikov 800 piléw. “Eotw 611 {nToupsy To %,6110\1 a, P Betixol Tpa-

yuarikoi &piBuol. Mveopifopey &T1 1o TrNAiKov ToUTo Utrdpyer kai elvat Evas Tpery-
‘worTikds apiBuos.

“Egre> Aorrdy &1 Va=x xai VP =y. Synuatilouey T6 TNAikOV

l.é =2 Mvwpilopey Gpos OTI
B ¥
ot e R o b 4
Ex Tfis (; )2= ; ETreTanl 6T1—‘—:V§, Bnhabn,
nE »
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‘H iodtng (3) Aéyer 611 :

A vi Sropésopey d0o pitag Sevtépag taEemg apkel va Slapioopev 1o
ndpmlov tod Srarpetéov did tod Oroppilov 10D Srarpitov kel tod nnhikov va &Sa-
Yayopey v pilav dsutépag TaSEOC.

Ve VB el el wfdeals
”'X'ﬁ=V2 VE=2 5=Vo g Ve=Vi ==
‘H {odétns (3) ypc’xq)s‘rm ke 3

0 V (4
Kol Aéyer 811 : p }’ {3
Al vie $Eayayopey TV TETPUYOVIKTY pilav nniikov 0o mpaypatikdy dpi-
Budv, aprei va EEayayopev Y tetpayoviki|y pilav ol SuapeTion Kai va TV
5\ﬂlpaam|1£v Sua tijc TETpay@VIKTS PlgﬂG 00 Sarpitov. =
Y v 4 AT L) 5
TLx. V = v 16 = yi6 14
A) "Av Eyoopev c’x?\ys[}pmov K?\CXUI-"O'- pt OY1 PNTOV TEPOVOMATTHY, fiuTTO-
POULEY v&x eUpwpey ooBuvopoy KAGOHA ué pnTOV TrapovOUaoTY, OTrws gafveTon
Ao T kéTwb ToapadelypaTa
v G 4V6
lov'_g—-=—_.8_1—':_': BVBZU__B_ﬁ_' :T
Y6 Vve6-v6 (Vé) 3 y
S X3 S R

L]
w
Q|

AIKHEIEIZ

108) N& ouprmrrifete T& kéTwh &poiouara (Smou elvan Buvarov)

o) 3V24+5Y2+ V3 p) 2V3+ V12 y) ¥Y3+¥2r
5 Y7+V28-V63 o Y€+ VZi+ V54— 2VY3
o) VB4 V50— Y98 DY12-2 V27 +3VT+VE - V80 + V2

Abog the @) 3V2+5V2+Y2=0+7 L1)V2=972
109) Né& elpete Té ywopeva : R o g it bl
@) Y375 V48 V405 gy V275-Y135-V16  y) V3 VliZa
) (E-Y2) - 6+V2) 9 6Y T 1 @V 2) s B (YR}
110) Na& Umrohoyicete kaTa TTpoctyyiow 1/100 T& wérwd @
/ 2, V28 Vi5 5 Yi8

> )5 PByg Py V3 ‘

111) N& Tpépete kaféva &mrd Ta K&TWH KAGORATS els fooSUvaudy Tou WE pnTOY TTapo-

Yopaory :
1 2 2 5

®) 7= B)ﬁ-‘

Y2

o

-(
-
ol
r
-
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KEDAAAION V

AATEBPIKAI IIAPAXITAZEIE

47. H ENNOIA THE METABAHTHE.

A) C:zwpoupey TO olvohov TV Opfoywvic, T&
omroia Exour ¢ Pdoiv TO dpiopévoy eUBlypappoy Tufjpa
AB (oyx. 47 —1). ’Edv pt piav dproptvny povada 1O Tuf-
pa AB Eyn ufikos 4 kai fva &k TGV dpBoywvicy ToUTw,
érreos o ABIA, Exer Uwos B pé pfikos (s mpos Ty a
Ty povdda) (BMN) = v, 16 tpPadov Tou ABIA  kafog
yvwpilouey, elvar (ABMA) =4-v (TeTpay. povades).
Eis Ty ékppacwv Tou éuPadou altiyv 4u TO ypaupax v
SUvaran va elvan évas dmoloadrroTe BeTikdS Ap1Buds. Aéyo- A B
pev 611 TO v elvan pia petefinui. To v AcpPduer Tipas Sy. 4T < 1
el TO oUvorov TG BeTikddv apiBudv.

Of BeTikoi oTol dpiBpoi, of dmoiol dvTikabioToUv TO v el TN Ekppacy 4y,
Svopdlovtan Tipai tijg perafiytiis v.

"Edv To piikos ToU AB elvan a, To éuPabov Tou ABMA B eivan
(ABMA) =« v

‘H Exppaois o+ v Tepiéxel BUo ypaupaTa. 'Amd autd, els Ty mrepimTwoty
pas, TO o TaploTdvel TO pijkos Tou Gpiguévou Tunuatos AB kai elvon Erouéves
Evas wpiopévos &piBuds, & 18ios 81° SAa Ta Sploydvia pé Baowwy AB. To &AAC
ypdupa v elvan petoPAnTn kod els k&Be Tipny s &TO TO oUvorov TAY DeTikdY
&piBudv dvmicToiyileTon Evax dpboycdviov kal TO EpPadov Tou. ME Tas cuupuvias
avTtds els TN Ekppaov au TO WEv o elvon pia etalepa 1O Bt v pia perafino.

B) “Ymofétopev &1 els Ty Ekppaciv — 3w? +2¢ — 5 T ypdpuaTa w kal
¢ AcuPdvouv Tipds els TO cUvolov TGV TpaypaTik@y dpifudv. Els kabe SiaTe
Tarypévoy [eUyos (g, §,) TIMGY TGV w Kai ¢ dvTioTolyileTon pic kai povov Tipfl
Ths ékppdoews autfis. Ty, &v w = — 2 kai ¢ = 10 éxouev Tipfy Tiis Ekppaoe’
—3:-(-224+2:10-5=—3-4+2-10-5=—124+20-5=3. T&d @ xkd
¢ elvar al peToPAnTal Tis ékppaoews —3w? + 2¢ — 5.
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48, H AATEBPIKH TMAPALTAEIL.

Eis Tag ekppdoels 4u, au, 2Tp, wp?, mx?y, 2ma(a+y), — 3w+ 2¢—5
TepiéyovTon Gopiopévol Gpifuot Kal Yp&uHoTa, T& OTOIX CUUPUWVOULEY V& Adu-
Pawouv Bragdpous &PIBUNTIKAS Tipds f kal va pévouv oTaBepd. MeTallU Toov ol
dpiBpol kad T& ypduuaTa s kdbe picw &mrd Tas Ekppdoels aUTAS ouvdtovtal pé
T yvwatd copfora tév mpaieov.

Al TowaUTan EkppdoEls AfyovTal alyepprkai nupuctasers.

“Otav €s piav &hyePpiny TapdoTaoY T ypdupoaTta dvtikaraoTafouy
HE &pifunTikds TipGs Kal tereheafoly of Tpdtels, TOU onpevoVTal Els THY Tra-
pdoTaow, TTPOKUTITE! £V YEVEL TehIKGYS g GTrOTEAETHO Evas &p1Buds. To amoTe-
Moo ToUTo AdyeTan aplpnTiki T Tije mupusTioLng 51 T&s duTioTolYOUS
TINGs TGV PeTOPANTOV TIS.

‘H *AhyeBpa 8 pas S18aEn T €16n 16y &GAYEPp. TOPOOTACEWY, WE TToiov
TpdTroY B eUpiokwpey TES &PIBUNTIKAS Tipds Toov Kod Teds yevikcoTEpov B EkTe-
AGopey Tpdtels pe GhyePpixds PO TATELS.

49. AKEPAION MONQNYMON.

A) "Opropis. "Aképurov povavLpov Gg mpog T@ ypappata, T Omola mEpLé-
xe, hEyetal 1) Topactaois, gig v omoiay Eye1 onpuerm0i povov noklanhuclucpog
tni ey ypappatov e, of 8¢ ixbitar abTOV sivat guotkoi aplpoi.

TLy. of dhyePpikai mapooTaoes 4v, oy, 2mp, mx%y, — 3w, TaPy,

2 9 I 3 I ¥
‘—é—xww‘ elvrl Aképaia HOVGWUUHA.
‘H mopacTacis i X%y elvon Giépaiov POVCVUHOY, OTQW TO a elvon oTo-

Bepd. *Edw TO o efven peTaPAnTA, TOTE ) TopdoTacts aUTh Biv elvon dxepaiov
Hovevupov.

Etrions 1| TopdoTaols (A = 3)e®p, STV 5 A elven oTaBepd, eivan dwé-
Patoy povcovupoy, Eved STow TO A elven peTaPAnTr, BEv elvaa f| mapdoTaots alTh
d“(épmo‘; LOVOVUHOV. .

Eis v povcvuuov écpctpuc':gou*rcn al yvmcrrci {516TNTES TOU ywouévou
Kai TG Buvdpewy.

T.y. 1o povévupov A = 5%° (= 2)y? (— 3) xo ypageTal .
A=5(-2)-(=3) x*-x-y* w (Bl D) A kad A= 30~.\"\|J2w (IBlCITl )

‘H popen A = 30x4y AfyeTal TEAKT] pOpPT| TOU uovmvu;fou A.

May poveovupoy B& AcuPdveTal Y1rd THY TEAIKNV TOU HOPPTV. ’

Ilav povivopov puis perafintiis X Eyer TEMKIV popeiv ax¥, oou TO a
Elvey otabepd kol 4 E N (N=T0 GUVOAOY TV QUOIKGV) ‘ v

[lav povavopov 600 petafintdy X ki y Exer TEMKAV popony ax!y", dou
T « elvan oTafepd xai peN kai VE N. ‘ ; "

EUkoAws ETTeKTEIVOHEY B1&x TNV TEAIKT|V HOPPTIV HOVWVYUHOU TPIGY KATT peTa-
BAn T,

WnpiomoBnke amoé 1o votirouto EknmaibeuTikrg MoAmkrg o



B) Xuvreleatils kai kiplov mosdv povovipov. O apOpntikog mapaywv
EvOC HOVOVDROU LEYETUL GUVTELEGTIIS TOU HOV@VOROL. To Eyypappatov pipog £vog
povovipou (dnk. ai perafinrei pé toig ixk0itag tov) Afystur Kiplov mogov tob
HOVO VRO,

4. , 4 N 4 e
TT.%. ToU povwvipou — T X%y OUVTEAEDTT|S elvar 6 — — kel kUploy ooV TO

x%y. ToU we? ouvreheoThs elvar & + 1 (oUBeTepov oTOIXETOV ToU TTOAATTAGGIO-
ouol) kol kUplov ooy TO w?, Tou — X! elven ouvteAeoThs & — 1, Biom —xt =
A A = ) 2 :
= (— 1)+ x* ’Edw elven A oTofepd, TOTE TGV HOVGVUH®WY —= o'B, (A — 1) x*yw?
oo , 2 \ ’ \ . \ Vg
ouvtehesTHg QuTigTOlX 00§ Efvan - Kall (A—1), xUprov B¢ TToody TO o kai X*y .
') BaOpog povovipov. Baluog povevipou 6¢ npog piav tou petafhnv k-
yetar & ExBéTng, tov drolov Exer M petafinr gig 0 povovopoy, ®g mpog mepLa-
cotépas & perafintdg tov héyeta 1o G0poropa 1OV £xletdy, Tovg omoiovg Eyouv
avtai £ig TO povOVLpOV.
Ty, T6 — Txty%e elvan TeTépTou Poduou das Tpds X, SeuTépou s TIPS Y,
TpehTOU G5 TTPOS 6, EKTOU G TTPOS X xai v, EB86uou g TTpds X, ¥, w KA, ETrel-

&1 elvan x° = 1, Grav x # 0, kade oTafepd YPAQETal UTTO pop@fjy poveoviuoy
pnBevikoU Podpol d pos plov f TMEPITCOTEPOS peTaPAnTas Ty 7= Tx° =3 =
= — 3x%°",

KéBe povcvupov elvan unBevikou Paduou dx Tpods picw peTaPAnThy, THY
omolav Btv mepiéyer. Ty, 10 — 2a’x® elvon pndevikol Pabuol s Tpos y, 16T
ypogeTon — 2atx?y’.

Té povdwupoy, ax¥, étav evan a=0, Abyetan pndevikoy povéovopov. TO
unSevikdy poudvupov BuvaTal va Exn SoaodhiTroTe peTaPANTEs Kol WE kabe Po-
Buov.

To uovdevupoy X elvon TPWTOU PaBpoU cx Tpds TV WeTaPAnTHY X kal
Exer ouvteAeoThy TOV + 1, 8§ TO —X elvon Erriong mTpdoTou Pabuol ds TPoS X
pt ouvteAeoThy —l.

A) KLoopankov povovopov, KlLaopanikov povivopov Aéyeta kafe dhye-
Ppikf) TEPACTATIS els Thy Omolow Exer onpeiddi pdvov TOAaTAGTIGTHOS ¢rri
16w peTaPANTEOY TN, GAhd pepikol (i} kai 6hot) ik TV ExbeTd@V TOV cival ap-
VITIKOL AKEPULOL,

My. f mopdoTagis 2o’ * elva fva KAaouaTIKOY povcovupov. Emeldn

(Kep. 1V §44) elvon P2 = ~;é—, TouTo ypdgeTan : 2a hIEIT’_ 7 kol 2—;‘:— , Omov

: ' \ ' : 3 Lol i . ys
p #0. Etrions TO KAQOUGTIKOV POVESVUHOV — —- X° % Yiw ypapeTal g

Smrou elvan xw # 0. "Qaoe :

T& KAOUOTIKY povawuua efvan &AyEBpixad TapOoTTGTELS, gls Tas dmolas EXE!
onueiedfi xod  Biadpeois B peTaPAnTis. Elven radra mrmAika Sxepaicov
poveowpewy kol Bd Ta éleTaowpey &pyoTepov. Els T Aptows Eropeva Ba doyo-
AnB@uey uovov uE Gxépaia LOVCOVUHLL.
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AZKHIEIZ

112) Oewpoipev T& Tplywwve, & brroia Exouv &5 Paow dobiv elbUypaupoy Tufipa AB.
*Av tvdg BE auTdv TO Uyos elvat v, ooy elven To #uPadov Tou ; Els ThY TrapdoTacty aUThy
ToU tuPadou oploaTe vés oraBepds kol &g peraPAnTds. Eqv elven povevupov, Tolos elven &
GuUYTEAETTHS, TrOToV TO KUpIOV Trogdy Kai Toios & PaBuos Tou ;

113) ‘H éxris évds kUkhov ¢lvan oToryeiov ToU guvéhou 2 = { 1,3,5 }. N& Umohoyiobi
T uPadov ToU KUKAOU. Mola elven f) yevikh Exppaais ToU tpuPabol Tol kUkhou ; 'Edv elvan
wovdwupov Toios elval & ouyTeAeaThS, Tolov TO KUplov Tooby xai Tolos & Pabuds Tou ;

114) Gecwpolpev TO oUVOAOY v Tpoeliwv. "Av ol Paoels tvos ¢t aUTév elvan B xal
B, To 8¢ Uyos v, Toiov elvon Td EpuPabov Tou ; Els THY Exgpacty aUTiyV ToU tuPadou moia elvan
ol perapAnTal kai els ToTov guvoAov &piBudy TrpbTel V& avin kabe pia ;

115) Otwpolpey T6 oUvorov TV SpBEY KUKAIKDY KGVWV. ‘Evds & abTdv 7 éxTis TS
Péoecs elven R xad 16 Uyos v, Tlola clven 7 Exgpaos ToU Sykou V 5 "Ecqv elval povivupov 1
ixppaois auTh, Tolos elval & guvTeNeaThs, TO KUplov TTOTOV kol & Pabpds Tov ;

116) N& ebpefify & guvTeheoThs, TO KUpiov ooy kol & Pabusds s Tpds wav fi mepio-

ooTépas peTaPAnTas TGOV HOVVUHWVY % X, -;, X8, xytw, — 2apx, 356wiyx e, Ax'yp

(A = oTadepd), — ‘; xty, V7 xyo?, —alyiel z, -"; afy.

1i7) N& Tebolv Umd iy Tehikfy TV op@fiy T& poveVUpa

A = (_ % xﬁw) (_ _%_) alxty, B = (.%x' izt ) _‘gL x’z) (4Axyz?).

rt(__ LS 'u“[.’:. Lsz_xaupn (_ 13 xqﬂ) ol v eUpeii & ouvteheoThs, TO xUpiov Tro-
odu, & Pabpos ds mpods plav TIEPICTOTEPAS peTaPAnTas QTR

50. H LYNAPTHEIE MONQNYMON.

A) "ApOpnnikn Tpg poveVIpoL puig perapinriic. "EoTed TO  HOVEOVULOY
2x Tiis peTaPAnTiis x. EunPoiilopev ToUTo Lt T @(x) BnA. BeTouey o(x) = 2x.
A T Ty x =—3 1 SpiBunTIKN T (§ 48) TOU povevuuoy ToUTOU
elvan —6. AuvdpeBa va Ypayowuey - @ —3=2C 3) = — 6. "Ecv A&Poopey T
aUvohov Z ={ 0,15, — %} ol elven x €, oTe ai &piBunTikal Tipad TOU po-
14 A '
veovpou 2x elvon TO ouwodov @ E= { 0,2, 10, —?}. Els xd&Be x €Z QvTioTOl-
XileTon B1&x TOU povwvupoyu ¢(x) Zva Kol pévov Evar aTOIKEIOV Tou E. OUtw elvan :
14
050 1=2 510, —% =3
*Aneikoviletal Loinov 10 L HOVOGTRavIOg gig 0 E.
‘Erropbveos Exopev piay ouvaptnow, ThHY
Q: vxEE—scp(x)eE
‘H owdpTnols o™ @ efven pia GUVEPTIOLS - HOVOVUROY tob x pE me-
diov dpropod TO Z kol rediov Tp@v TO oUvoAov E. ‘H petaPAnTh x, 1) omoia
elvan Tuydv oToreiov dpxETvmov &md k&moto &piBuogivoiov Z AbyeTar avelap-
™tog perafinri, N O¢ sikoy auTou @ (X) Aéyera gEqpmpévn petafhn.
Emreidn) els kdbe &pygTuTrov X €S Bix Ths oUVAPTNOEWS @ dvmaToixileTan

73

WnpiomoBnke amoé 1o votirouto EknmaibeuTikrg MoAmkrg



uio ki podvoy elkddv, § dpiBunTikd Tiun ToU povwvikou @ (x) € E, Bnmoupyouv-
Ton BrareTayudva (eUyn dmas T& (0, 0), (1,2), (5,10) kal yevikis o (x, @ (x) ):
SupguvoUper va aupPorilwpey v elkdva @ (x) ToU GpYETUTIOU X pé TO YpPaUMX
y, nA. Bétopsy v = @ (x) f) kai y = 2x. ToTe ke BraTeTerypévoy [EUyos TILGY
Tév peTaPAnTéw Exel TV wop@hy (Xg, Yo). To olvolov auTdy Ty BlaTeTay-
péveoy (euydsv, &moTedel THY oUVEPTNOW — poveovupoy @ (x) kai eiven Eva Oro-
sivolov to0 Kapreawavol yivopévov L X E.

B) Movévupov nepissotipov petafigrév. “Eotw TO povwwuuov 2x7%,
16 &molov oupBohilopev : @ (X, z) = 2x%z. 'Edv TO pév X elven oToryeiov ToU
ouvdrou I, = { —1,0,2 }, 10 & z Tou 2, = {3, 5}, ToTe oxnuarilovran Siare-
Toryutva [eUyn (x,2z) €%, X Z, xai els koBiva dmo alta dvTioToryileTan g
gikow | apifunTikn TN @ (x, #) ToU Bobevros povewtpou. Ty, B x =—1
kad z = 3 BnA. 51 1o (— 1,3) dvmoroixiletoa T 2 (= 1)*-3=2-(=1)- 3=
— — 6 ToU povevipou. Mpagopey owwndus @ ¢ (— 1,3)=2(=1)?*3=—6. A
1o (2,5) dvioToyos eikdw elven fi GpIBUNTIKY Tid TOU povwwipou : @ (2,5) =
—2.93.5=2-8-5=80. Mevikdds els & (x, z) dwmioroiyileTan s elkow 1O
9 (x, 2).

Eneidh 3, X 5= { (= 1,3), (—1,5), (0,3), (0,5), (2,3), (2,5) }, dvmioToi-
¥s TO oUvolov TGV eikovay elvar E={ —6, — 10, 0, 48, 80 }. T& Letryn (0, 3)
kai (0, 5) Exouv x5 eikévar 1o 0. TTdhw Aorov Bnuioupyeital pia ouvapTnols -
povcavupoy pi 8bo aveiapritovs petafinrac, Tas X €2, kai z € Z,, einpTnuévny
ueTaPAnThY TO povcwupoy @ (X, z) = 2x%, Tediov Opiopol TO X; X Z, kal TE-
Siov Ty T0 E. ‘Ouoiws #etafovtal CUVGPTACTEIS - MOVWVUHC TIEPIOTOTEPWY
peTaPAnTGY. "ATo Tols duwTEPW UmroAoyiopoUs &piBunTik@y TIudY HOVWVULOV,
Exopey OTL :

Ad v Dnohoyicwpey TV apiipnTikny pny £v0g povovopou owa doleioag
i v petaflndy tou cOpickopey TpdOTOV tag duvapels t@vV  petafinTdv
Kai Katomy 1o ywvopevev T@OV ESuyopivev.

I') “Opowa povarvopa. “Opora hiyovrar ta povévopa, ti droia Exouv to avtd
kUpLov mogov.

Tl ma 0,28, — 7.\("‘,%— X elvon Buota povcovupa, kaBoos kad T 3xty?,—2x4y2.
Té& duola poviovupa Siapépouy, dv Srapépouy, HOVOY KaTX TOV QUVTEAECTTV.

Ta Gpora povOVUpa pi CUVIEREGTAS avnbiétovg, hivovrar avtifera. Tly.
T& 2xy®z, — 2xy°z elvar duTifeTa povaovupa.

Auvépefa va Bewpricwisy G§ SHOIX HOVMVUHG s TpoOs piav T) TEPITTOTE-
pas METOPANTAS TwWY, XWPIS v& elvan Guola s Tpos GAas TAs METAPANTAS Twv.
My. T& 18x%ve, — dax’w elvar dpola dx TPOs TAS HETEPANTES TwV X Kai w.

51. MPAZEIE EMI TON AKEPAION MONOQNYMON.

Al mpaters émi TV TpayHaTIk®dY &piBudy yivovtan kal &l TV povwvu-
poov, B1oTI k& povewupov efven Evas TTPCYHATIKOS dpiBuds, otav of peTaPAn-
Tai Tou dvrikouv els TO R. 'loyUouv Aorrov SAan ai yvwoTail uos iBioTnTes TRV
Trpdlecy (uTipeTaBeTIK), TTPOOETOIPIOTIKY, KATT).
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A) Ipocheais poveavipoy. (Dév B tleTaowOUEY Ty &eaipeoiy, 516T 1 Ggai-
peals oyeTikoU &piBuoU dmd &GARov GuéyeTan el Thy TTpoodecty ToU &vTiBéTou Tov).

Al va mpoclicopey pov@vUpa ypagopey 10 fva katomy tod drhlov pi 1o
mpd avtdv rpoonpov. H naploTaois, rob mpokitEl, Aéyetar Gbporopa TdV do-
Bivtov povovopoyv ij dpov.

M.y. To &fpoiopa TGV poveovdpey : — 3x*, 2x°, 8x?, _% x elvan 1 Topd-
Cracie ; — 3xP 4 2kF 4 8xt — ,35_ <. AUtn AéyeTan Kol TORUGOVOROV. "AVTICTPO-

ws TO TTOAUWVUHOY 278y — 3zy* —azZy + 10 elvan &Bpoiopa TGV Hoveviueoy

| Gpoov : 223y, — 3zy?, —azy, 10.

B) "Avayoyi opoiev dpov. Elvca yvwaTov 6T1 toyuer els T R 1 fodTns :
M: (@+p+pn=op+pet+rH xoi 2 adTiis T
ap +pp+yr=(@+p+10 (2) (Brai ;)

Kore Thy (2) Aéyousy &T1 &ig 10 i0poropa op + Pr + YR 10 p elvar Kowvog
rapayov t@v dpov Kal 61 gEayetan EKTOS napevliosng, 0 8¢ GOporopa TpEmETAL
gl ywopevoy mapayéviov (e + P + i

To &Bpoiopa Aorov TV GuOiwoY HOVEVIRGY t — 5x3, Tx3, 12x3, — 2x3 elven :
—Byd L Tgb 1oxY—xd= (=34 Tt 19— 2)xs = 12x
—2,5a%y° + 6a%y® — 12a2y® = — o?y®

*Emrions elvea @ 7,50%y°
“Qore : To dOporopa opoiwy HOVOVOROY gival POVOVUROY Gjrotov pog avrd,
VVIELESTOV TOV.

1 droiov Exer cuvteheatiy 0 d0poropa 10V o
To &Bpoioua BUo avubitov povwvupwy gival 0. Tl.x. T& dvtifieta LOVE-
wpe : To?Px?—Tapx® Exouv &bpoloua: Ta?px® — Topxd = (7 — Tapx?® = 0.
‘H Trpdofeots opoiwy poveovUpwy AéyeTal kol @vaymyn opoiov dpov.
AIKHZIEIZ
1 1 ) i
118) Els T ouvolov T = [T' = 1.0, -5 2 opileTan f) owdpTnaIS o(x) = 6x2.
Né ebpedii 10 oUvolov T@v elkdvev E.
l ! L 3\
119) Els 1& otwohov I = { -1,012 —2"}691§2Tm #i owdpTnots @ (x) = 4x*. N&
slpeBoly dpyétuta X € I, T& STMoix v Eyouv THY aUTHY eldva.
1

{-2. i ) —f} xal X, = {1,2,3}. N& ebpebouv ol

120) Aiovton T& oUvora T — 7
dpunTikal Tiped ToU @ (X, y) = — 3 gov x € Z, kol YEZ
121) N& ebpeBoiv ol &piBunTika Tipad TV HovevUHwy 4a9Bx, — 2Bty
: g 2
= 5 oapxyd — Ta*pixw, — o?xw?, OTav a=—2,p="75 % =3, ¢="F" T .

] { . 3 kY
122) To olvohrov Z = {— 3, -2, —L 5 1.0} &rrecovileTan TPGTOV HE THY @ x) =

= 3% xal kecrdmy pb Y (X)) =3%%
N& eUpeBouv T& guvoha T&P EikOV@Y E=¢(3) kal E, = f (T) kod T& obvora E U E,
kal E A E,. Moia oroyeia ToU T Eyowv THY TV elkdva elg T BUo Gmekovigeis

123) To ouvohov POV@WIHWY
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1

3
L= {— 2:(.'-5— X2, Tx, — 8x?, — 5 gl Dy Tl () F1 8 SHxA } véy wpioBij Els KAG-

oelg Opofwy Hovwripwy.
124) Né& yivouv al Tpaters :
2 1
o) —3xt + 5x—(—2x?)—3x B) 5 —Tw'—(f2w“)—5w3

¥) 302Px — 0Py — 4a*Px + S5apy — Bapxy

I') MMolhamhuclacpos ROVOVOROV. A& v& TFOMOTTACCIGCWUEY HOVCVULS,
oynuaTilopey Eva Ywouevoy - povevuyoy -, TO OTroiov TreplEyEl GAoUs TOUS Tro-
pdryovTas TGV HovVUHGY Kol povov cUTous. Té povewupov ToUTo TpETEl V&
A&Pn THY TEAIKAY TOU LOPQTY (§43 A).

X i . i 3
Ty, TO YWOHEVOy TGV HOVWVUUWY A=— —5—x4)', B = 8xy%w elvan :
3 !
A-B= (__ ; xty ) - (8xyw) = — _g_ xby 8xylw = — ;- 8 xixy yio =
24 oy
= — — X"V'W.
= XY

“Qote : To yvopevoy povavipey eival ¥va povdvopov, to omolov Exer g

GUVTEAEGTIV TO TLvOpeEvov TtdV SUVTELEGT@Y T@Y B0BEVIOV povavipov Kol K-

PLOV TOGOV TO YIVOREVOV TV Kupioy moc@v avtdy.

Elc plav Buvaupw povevipou tpopudleTan 1) 1816TNs «ndg Dydvetal yivo-
pevoy el dovapy Kal dovapg gig dOvapLvr.

nx_ (2)&:‘)2 — 2. (x:l)i — 4_@' (_ 3x4y2)3 — (ﬁ 3)3 (xg)s:(y'z)a e sl 273{12),&.

Eqw Ta A, B, T, elven dmoiadnmroTe HoVEVUpa TO YIwopevoy Twv SuvaTal
v ypagi] ABI f) BAD | TAB xkAm. ’Ewions elven (AB)I = (AMNB = A (BIN).

AZLKHZIEIZ

125) N& yivouv al wpdies :
1 1 2 3
o) (4 (- 5 X (5 1) B) (=5 X9 (77X (10
1 1
) Gx) (= 2x4) 8) (—2x%)- (—xD* ©) (- 5 XN 7 ¥
126) Na yivow al mpétes :
1 2
) (—mp o) [ @) 3 B) Syt (ARG S (e,
1 7 7 1 2 1

P ey (4 @) 8) (5 X)) (539 9 (5 P 7o fDOVR)
127) Né& bpiodi & guvTeheaThs kal & Pabuds dg TPos TS ERPANTES X, ), 2 TOU ywo-

3 1
pévou (7~ x4pht): (=g~ xz) - (4xyz?).
t& povewupa A = 16x°%* kal B=

A) Awipeoic povovipov. AldovTo )
ovdovupov [, TO dmroiov TToA-

= —4x%y? kai EoTw &T1 UTGPXEL EVCX TpiTOV GKEPOIIOY W
AamAaoiadépevoy il TO B va §ibn ywopevov S A Odelvai: A=B-T.ToTl
Abyetal o mmhixov tijg hraipioens A S1a B, TO A Adyetan b duaipetiog kai 1o B 6 d1-
apétng aUTis. Oa AauPoveTal mévrote B # 0. ‘H Siaipears A &i& B Bider -
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Axov : A : B = 16x%y!: (—4x7y%) :l:%\{;—:'} = — 4x3y?, doe elvan [ = — 4x%y2,
Eis Ty Sixdpeow aUThy tpapuoleTon f iBioTng T@Y Suvdpewy at i a' = Lo Lamid
Smou of P kal v elven dréponol W) &pvnTikol kai p = V.

"Yrapyer o nnhikov I' g dxéparov povévopoy Grav, Kai povov btav, 0 dot-
petéog A mepréyy TOUC MaPAyovIag oD Sraipetéon B kai kobiva pé ExOitny loov i
HEYARDTEPOV.

1 peoin
Mapadeiypata lov) ( —-—%- d“B*Y) : Boty) = — g P tav s O xaly#0.
35 4
2o (—gxyY) 1 (F3D) =g M AD
1 4 1Tatha P51
3ov) (— 12— ! ) L (- 3x0f) = ¢ Xa :3)-“-= -6—’5;:—‘, T e o)

To mnAikov Bév elvan dxepoiov HOVEVUHOV. Elvan khaopanxov (§ 49, B).

AEKHZIEIZ

128) N& ebpedfi 16 TnAikov 16 Braipéoewy

) (—20%%) : (5x%) B) (— 15x%) (= ﬁgg x1)
¥) (= 3z 1 (=2x%) 5) (—4x)? : (2x*)*

129) Né ebpebii 7o mnhikov TGV Bropéoewy
a) (Baw?) : (— 2awt) By (— ex'y®) : (— 2xy?)

Y) (%— x3y'z) @ (— XY 5) (Txdyiw) (—2x*¢%) (— l4x'yiw)

130) N& eUpedij To mnhikov TGV Siptoewy
o) (2eP)? - (— 3aBy?)*: (- 4a'pry?) : (— Ia2piyt)?
B (2 ety (-op) 1 (- 5 BV

52, AKEPAIA TTOAYQNYMA.

A) ‘Opiopéc. "Aképaroy TOLVOVUROY caheitar o (hyePpukdv) idporopa dxe-
paioy povevopov, ik TdV onoiov 500 tovkjioTOV SVl AvopOLL.

T& poviovupa, TéY dmolwy 1o &fporoua (§ 51, A) dmoTeAel Eva TTOAUG-
Vukow AéyovTan kol Gpor ToD mOAVGVOROL, of 8¢ petaPAnTal aUTéw elven al
RetaPhntai tob mokvovopov. Efval pavepdy  OT1 Exouev rolvcwupa pE  plav f
kal TrepriocoTépas petapAnTas. Ty 6 20t — 5w + 7 elvat mds peraPAnTiis, THs
w, tvip TO 3x%y — 2x2® + 8z elvot TTOAUCHVUHOY TPIGV peTaPANTEY, TGV X, ¥, 2
€9’ Soov Biv d);aio'ﬁn g oTaBEpd KAVEVX &Trd T YPAHUOTE OUTE.

Els kéfe roAucovupov td dpora JOVAVORD gutikaBioTavTar pE TO &Bpoioud
Taw, Td droiov evplokeTan 1 TS avayoyijs aUT@Y. My :

—3x4 4 .;ﬁxz_,l. X +8x4—%x"’ + xt+ 15 = 6x* + 3x2——1Tx 4+ 15 kad

3
szys —5x2y + 3xy? — 2x%y + Txty — 6x3y = 5x2y3 + 2x%y — 8x%y.
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SUPPOAIKENS YRAPOHEY ! O (x) = 6x* + 3x2— ; x + 15

O (x, y) = 5x%y® + 2x%y — 8x%y

Eis t& @ (x) kal @ (x,y) Bév Umdpyouv Spotol épor. Ta mohucovupa  alTa
Myovtan ovvemtoypéve T avnypive mohumvupa. Tlav avpypévoy moluvdvopov
pi 8o Bpovg héyetar Srdvopov, pE TpEig Gpovg REYETAL TPLOVUROV.

O0rew T& 3x* — 5x, ax¥ —p, —4x®yw 4 20p elven Siovupa, Ta B8
Ixt 4 6x2— 12, x%y +aw+y, ox*+px+4y elven Tpwupe. TIdw poveovuuov
BecopeTTan G5 GUVETTTUY MEVOV TTOAUCIVUHOY Ty 2%°% = 2x° - Oxt 4 Ox8- Tx2—T7x*,

Eis kéBe roAucovupoy glvat Buvardv ol &pot v& ToTroBeTnBoly KoTa TPOTIOV,
Oote ol ixBETan wds peTaPAnTis va Paivouy avfavdpevol (Gaviodoar duvapeic)
f| EAaTToUMEVOL (KaTioToal duvapeig). (ClEroTns TS dvmipeTaféoews ) Tiis abla-
popias ds Tpos THY Béow &g TO &Bpoioua).

M.y of &diton ToU x eis 10 @ () = 5x% — 2x8% ++ 7x2 4 15x — 6 Paivowv
thorrroupevol. Elvan 1o @ (x) Sratetaypévov kKatd tdg katioveug Tod X. To ® (w)=
=2 -Z— @ + 13 w? — 8 w? elven dratetaypévov Kotd tog avioboeg tol @, TO Bt

® (x, y) = 3x? 4 2x%y — 5xy* —y* elvan BloTeTayubvoy KaTd TES KaTiouoas Tou
X kol KaTd Tog dvioUoas ToU Y.

Mudevikov AéyeTal 16 Trohucvupov, Tou &molou SAol ol dpol elvon pmnde-
VIKE  HOVEOVUHA.

»ApTifeTa elvon BUo TroAudwupa, GTav Exowv Tous dpous dua BUo SuTiBE-
tous TLy. T& 3xty —5x%y% 44y —7 wai — 3xdy + 5x%y?—4y + 7 elven dwri-
Beta.

B) Balpog molv@vipov. Bubpog rolu@vipov G mpog piav tou petafintiyv
rEyetal 6 péyiotog dno todg Ekbitac, tovg droiovg Exet 1| perafinti £ig Tovg povg
100 TOALOYDHOU,

My T mohudwupor —2x%y + dxy? — T2 4 6x + @ — 12 =TT (x,y)
elvon tetdprov Pobuol o PO X Kol mEpmTon 5 TROS Y.

Balpdz moluvmvipon @3 mpdg reprocotépus petafinrag hiyeron 6 péyierog
ano tovg Pudpods TOY HOVOVOROV TOU GF TPdS tig petafhintag avras.

OUtw TO TpoTyoUpEvoY rohudvupoy TT (x, w) elvan g Tpos Tas peTaPAn-
Tés Tou X, W Extou Pabpoy, BioTi ueyloToPadulos Spos Tou elval TO HoOVVUHOY
— Tx4y?, TO Omolov elven Ektov PabpolU dg TPoOs X, Y.

Té mohudwupor O(a, B, ¥) = 5a®p? — 2Py + g af?y? — Ty elvaa Tpi-
Tou PoBuou s Tpds Q TplToU G5 TPOS P, TETAPTOU G5 TPOS Y, TEPTITOU (O
mpds & kal P, EBSOpOV b TPds o Kl Yy, TrEUTITOY ds pos P kal y-kai dyBoou
dos pds o, B, v

) Ceviki popoi akepuiov molvmvipoy puootob pudpod @ mpog piav pe-
tafinmyv x.

&y ouveTrTuyutvoy drépatov ToAUIUpHoY Elval SuvaTov va BiaTdooeTal
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Kot T dviovoas f KOTIOUTOS SUVALELS MBS petaPAnTiis Tou. Ot Tr.X. TO
2 \ s kol TO
(D(r{):Bxﬁ—Zx'ﬁ-'!x“;jx2+8x+47 kafoos - f
F (x, ) = — 2x%y — 4x3y® + 13xy — gt elvat BloTETOY Ve KO TAS KATIoU-
oas Buvduels TS peTaPANTAS X, tv@d TO i
N BesE By o Doptxt— Tx elvon SiareTaypévoy  KaTd TS GVIOU-
Z(w,x) =75 @ WX +

cag TOU X. i : j .
S "Eva TroAUGIUpOY €35 TIPOS piay peTaPAnTiv TOU X BlaTETOrY HEVOY KATA
TG KATIOUOTS SUVGHENS autis 8 EXN Ty Ywmnv popenV : . it
Ax* 4+ Axhl 4+ Akt o AP o + A x4A
0 2 2 ’
&rrou & p elvan PUOIKOS &p1Buos kai ol cruu*re?\sc'rc:l APy By x ,;.t\":rl: A, :\Lwi
Gplopévol &pidpol | TopaOTATES &uetdpTnTOL TS peTaPAnTHs X. TO moAuc
U U, &6 + 0.
ooTou Pafipou, £V elvan Ay . ' ‘ b
iony E—Zl) Eélsliz-\r:ueﬁ Toofo m‘rc‘; &g dviougas TOU X AapPéver THY HopeNY :
= A—i/‘\ x + A 1x2+...+A1x“"+A,,x“ 2
vl b p=1c i 2 ; ‘ 4
Ecw 67\0: oi 0‘:JUT€7\EG"I‘G‘! 70U (1)elven Bicpopol TOY undevos TO Tro?\t}(_o
vupov AéyeTal mhijpec. Ta dvwTépw rorvewuna @ (x), F(x, ¥), = (o, x) €lvaa
pn G ¢ Thy peTGPANTHY X ; ' :
WMPT]EQ: :ﬁ owik-:']l‘,sgu-rroﬁcbwuov s Trpds Wiaw peTaPANTAY TOu AfyeTal Kal
‘J A 3 A \ 3
Boure. Ty, 10 2axt — 502x2 48X elven EAAvTTES G35 TTPOS TS X, i
3E .)é}\}\wrég TroRucavupoy BuvaTat v ouuTrAnpwdf Bid unBevikdy pove-
v ; i e
Wicov kot v& A&PT) THY HopPTY TTAT)POUS TTOAUGWVYUHOV. TLy. T 5x* + 7x ypageTan
5x4 4 0x® + 0x* 4+ 7x + 0. : -
A) ‘Opoyevig TOLLOVOROV "Eva GKkEPUIOV TOMUMVLROV LEyeTOL  OpoOYEVEG
et : b Gg npds Ta ig Tov.
Bray Ghot tov oi dpor givar tod avrod padpod OGS mPos TS perafhintag

. s i SUOYEVES TTPWTOU BaBuol, TO
n'x. T8 gpehus ol S ZLP e _e vm- i b .2 2y _2.‘ X ‘3—{-5\}13 opo-
X2 — Txy + dy? Opoyevks Bevtépou Poduoy, TS e B,

30 itou PaBuoy, s TROS TAS uETGBMT,O"; T To_ -n‘-olucotxupou
142"?20([3)/&— EY" + yoi elvan Suoysvés TPITOY f-“i”‘;‘éa? s i;'xgs' )L,L'ioc i
*Eqw oi dpor Evos TOAUWVULOY YE“@OUV ke 3 o svsir'z = Bl monds i
aléoy vt elvon SpoyEves TOAVGVIHOY KX! b F?ueuog txiy Tscu Satetaypévoy
Boduol Téw Utoloimay, B& AEyWH 6“;0 TTOM-I:O)WH(:; ivﬂﬂ —of) — Qo+
KaO' Gpoyevels opadus X TO (5“3720( ; +a,3ap e)v:irs duadas.
+B) + 13 eha BiorreTaryévoy. €l L s T STav EYouv THY aUTHY

E) “loa molvmvopd. Ao oMW ?\éyowal, i?u’s?:u-roﬁxub'roﬁ Pobuou
ouveTTTUypévTY. LOpPTY, BnAad ?i <"5p01 \valslu‘m :\j;-g\:o-ra;_
dos Trpods Tag HeTaPANTSS TWV KAl T AR a0y — P 4 5%y xal
@ ()= Sntl g SBREE TORL L g DR
n"x'n -‘(—o Wq; (2’ \PS\" Oyt — Axy — W® 4 5xPy elvan o, BidTi TO
™ X, p) =—>

T (x, ) elven GUVETITUY HEVT HOPPT Tou @ (x, ). Ta dvo mohuavupa ® (x, y)
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ke TT (x, @) Aéyouev &1 TautifovTon kai f footns @ (x, y) =TI (x, y) AbyeTan
TAVTOTIC.

LT) KukhiKi] PETOTPOTT YPUPPGTOV — DUPPETPIKG TOAVGVUR.

AiBeton 1o Mohudwupov TT (o, B, ¥) = 3a® — 2p3 4 5y — TaPy. 'Edw eig
ToUTo dTrou & TeBT| To B, Trou P TO ¥ Kkai Trou y TO &, TPOKUTITE! TO TIOAUGVUUOY
(e, B, y) = 3p% — 2y + 502 — Tpya. Abyousy ém1 10 T'(e, B, Y) TTPOKEKUWE
&mro 16 TT (o, B, ¥) 81& Kukhikijs petarponiis T&V ypapudTwy o B, Y. ‘Ouoiws
&md 1o T1' (o, B, y) 81& kukAIkfis peTaTpotriis Tév o, B, ¥ TPOKUTITEL TO TTOAU-
vupov TT" (a, B, y) = 3y* — 2a® + 5p% — TyopP.

‘H kukhik?) peTaTpoT) peTofy BUo pévoy ypopudTwy AX. TéV o« kol P
els #va Trohucdvupoy yiveTon S1& TS QUTIKOTAOTAOEWS ToUu o 81t ToU B kal TOU
B 81 Tou a. ‘H peratporrh abrn AéyeTon kol Evakiayi @V o kai p. ’ATo TO
mohucvupoy @ (g, B, ¥) = — 503 + 2p2 — 40P + ey — y! &' fvalhayfis TGV
o ki P mpokUmrTal TO @ (a, B, ¥) = — 5p* + 2a® — 4Pa + By — vt

"Av Eva TroAvdovupoy Biv peTaPdAietan Bid Ths évedAayfis Suo YPaupa-
TV Tou B& AfyETOl GUUPETPIKOV G5 TIPOS T YPAHHATY QUTE.

M. 10 Trohucwupoy @ (x, @) = x>+ @?>—T7xy + 6 eivan GUUHETPIKOY
s Tpds T UETAPANTSS Tou X, Y B16TI 1) EvadAayn TV X, y Bide TO TTOAVW-
vupoy @ (y, x) = @? + x? — Tyx + 6 10 dmoiov elvanr foov pe 1o @ (x, ).

To moAvddvupor 5 (x2 4+ w?) — 3xw + 2¢*x + 2y — 12 elvon QUPUETPIKOY GO
TPO§ TA YPAUPATX X, W.

Kukhikdv 1j kukhik@ds ooppetpikov hiyetar Eva tolodvopov dtav 1 KUKALKT|
peTatpomi) @V ypoppdtov tov dEv 1o perafdilen

Ty, T& mohudwupa 2 (x + ¢ + w) — 15, 3 (x* + ¢* + 0¥) —x —y —w +
+4,x+y+w—8xyw+ 2, x4+ g4 - 2xyw + 15 elvan  kukhika
OUMPETPIKA TTOAUCOIUNE €5 TTpdS TAs METOPATTAS TWY X, W, 6.

"Eav 1 Trohumvupoy @ (X, W, w) elvol cUHHETPIKOY G5 Trpos Tas MeTaPAn-
Tés Tou, 818 KUKAIKTS WeTaTpoTIis aUT®Y TrpokUTTTEl TO oAU upor P (y, @,X)
kai 1 igdtns @ (%, g, @) = O (y, w, x) elvan pla TauToTNS.

To mroAucvupoy K (x + y + ), 6mrou k dvetdpTnTov Tév X, ¥, Z elven ToAU-
chvupov oUPPETPIKOY Kol Opoyevis TpTou Poduou s wpds X, , z, Evdd TO
Kk (x* + y2 4 2%) + A (xy + vz + 2x) elvon ouppeTpikdy kai Spoyeves BeuTépou
BoBpol, tdv & kA elven dveldpTnTa TGV X, ¥, 2.

AZKHZIEIZ

131) Efs & émdpeva moAudvupa va yivouy al dvaywyal Tév duoiwy Spuwv, v& op1o8i)
& PaBuds kaBevds ¢ Tpds T METAPANTES Tou, vér elpedolv Ta foakal T& GvTifeTa TTOAVGVUHG

2x? —5x? + 3x —x? + Tx — 8, a® — 2ap + B, xo? — 3x*w + 120 — 5, P+ o* —2af,
dxyio — Txy + 5¢2 + 12xyp — 6xy*w — 4, — 8 + 10x — 6x* +2x%, 5-12w —xe? +3x3%w.

132) Ta Emopeva Tohudvupa va ypagolv els THY dunypény Twv Hopefy, va elpedi o
BoBiuds kabevds s Tpods Tas METaPANTAs Tou kal va Siaray B kaTa Tas dviovoas Suvdpels pias
Lt oUTOw.
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Tx® — 5x 4+ 2xt — 6x4 —Xx* + 8x — 13x2 + 45
— Sx2y? 4 6xyt + 3y —Bxyt + 12x%y® — 49° + 2xy! — 3xy
1 1
lea #+ —;-wfx;%—- x4 —z'w“—x“—i— WX — 5~ wx? — 100
2x\,u-x‘+q1=—4:(+3\yf5xn.p—2.\:=+x—-q.u+4i
‘Ao Td ToAudwupe aUTE oiov elvon dpoyeves ; Troiov Siaodooetal ko’ dpdadas

Spoyeveias ;
d : 3
133) N& oynuaTiadi & TTORUCVUHOY HE &pous T& HOVVUHE — “5 x4, 2x3, —x, 7x%,
1 2 N e WA
o — 4x8, 5 X4, X3, kad v& ypogf) UTTo THY GUVETITUYHEVTIV TOU HOP@TIYV. N& ebpebyy o
BaBuds Tou kal va Brarayfi xoTdr Tag KaTIoUoas Buvépers Tou X. N& tetacti v elvan AT~
pes f EAAITIES TTOAUGVUHOY.

134) Eis 10 olvohov T&V LOVGVUBGY

2 -~
o= [- xiy, Sxy, — 25¢%, —é— xy, dxty, —4xyd, 5= X 2xyh XY }ua eUpeoly ol
Khéoeig TOY dpciwv PovevUHey. N& oyneaTiodi 16 Trohucvupoy pE Spous T& gToiyEla. ]
2 Toios efvan & Pabuos ToU roAUGYULOU TOUTOU &S Trpds X, g TPOS Y, O b X Kol
N& Siarayfij T& ToAUGUUHOY KaTd +&g dvioloos TOU Y- N& teTachij §dv elvan OUHHETPIKOY

@5 Trpog TAS pETaPANTES TOV.

53. H LYNAPTHEIZ MOAYQNYMON.

A) "AppnTiky Tipn rolvovopov s petafintis. AiBetan TO TOAUD-
wpoy @ (x) = 7x® — 3x* + 5x — 6 Tiis HeTaPANTTiS X. Eqv 1) X elvan oTOIXETOV
Buds ouvdlou ap1Budy AX- To0 Z={— 1.0,1,2, }, woTe S1 kdfe x €2 B TOU
ToAucwipou @ (x) & opileTen pie GuTioTONKOS elkaov. Aui' vc‘x" ﬁﬁohoticmugu
Ty elkdva Evdg &PYETUTIOV X ToU X = 2, ﬁwo?\oyig?uzu KO:Q‘E 8pov T°”,df (x)
THY dpIBpnTIKNY TIHOY (§ 50, A) Six x = 2 xal TpocBETOMEY TAS TINAS. O Eyw-
pev By x =2 ¢
m(2)=7'23v~3-22+5-2—6.—_7-8—3-4+5-2a-6=56—12+ 10—
~6 = 48. |

Me Suotov TpdTrov EUpIOKOUEY & o(-1)=-21,9 (0) = — 6 xai ® (1) =3.
TS otvotor Taw elxdve elven E={—2L, —6,3,48}. . - d

‘H elpeois Tiis €IKOVOS @ (o) Evos &pYETUTIOU X =« AtyeTon kai  broko-
Yopde tiig appnukiis Tpic o0 Trohvevipoy © (x) Brax X = . ‘

Al va Droloyicopey THY apOpn Ky npfv £vog nol‘nmvupou S Solei-
say npnv tijg petapineiis TV prohoyiCopey THY appnnkny upiv k@be Gpov
0V Kai tpocOETopEy TS gopeeions TRAS @V Gpov TOL.

M T& dueoTépw EXOHEV TV STTEIKOVIOIY

®:Vx :xeE—’d)(x)=(7x3-—3x2+5x-—6)EE.

‘H &mreidvials ToU Z &S <6 E elvon povognuavTos, Erropdvas Eyomey piow
ouvdprnow, f omoia B& AbyeTan kol
suviprnag — mohvdvopoy @ (X) = 7x0 —3x® + 5x—6.

To T elven &var ouUvorov oyETIKEY GPIBHEY A kol auTd TO R, omoTe 76 E

8 elve Evar &piBunTIKOY TUVOAOV.
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B) IMolvdvope meprocotépoy perafhntdv. Aldeto TO TTOAUWVIUHOVY
D(x, W) = 3x%y — Sxyp + Ty? — 4 T peTePAnTdV X, Y.

Eaw x = 2, = — 4, 8& Exwuev: OR2,-4)=3-22(-49H-52--H+
+7(—4)2—4=34-(-9H-5-2-(-H+7T: 16 —4=—48 40 4 112—4=
— 100. ‘O &mBuds 100 AéyeTon &piBunTich T ToU @ (X, ) Sidx =2 kal y =—4.

A kdBe Siarretaypévor [eUyos (x, ), 6Tov x ER kal wER, 8& Uro-
AoyileTan pia dpiBunTikd Tipf TOU TOAVGVUMOY @ (x, ). AnpioupyeiTal Tolou-
ToTPSTIwS i &TEIKOVIGIS ToU owdhou R x R els fva dpiBpnTikdy cuvohov,
16 otvohoy TGV Ty ToU O (X, y). ‘H dmekéviors adTh elval povoonuavTos,
elven BnA. pla ouvapTnois.

Al petaPAnTai ToU ToAuwvipou AbyovTal kal avetapimror perafinrai,
tvé TO ToAuGYUpOY elven EEnprnpuévn petapinti. Tuvrieos Aéyouey «f) ouvdpTn-
o1 @ (x,y) = 3x%y —5xy + Tx* — 4» «kal gvwooupey, Soa eiTropey TrpoTyOU-
HEVES.

*ErrereivovTan T& QvoaTépa elg TIOAUVUNG pE TTEPIOCOTEPDS TEV Buo peTa-
PANTASS.

AZKHZIEIZ

1 3 ; T
135) To olvohov Z :{ 0, 5 1, ) 2 } &meikovileran pi T O (x) = 4x? —5x + 3.
N& ebpedii TO oUvohov TV THs OUVAPTHTEWS.
136) Tou mohvevipou TT(x) =X +X*—x — 1 v& etpeBolv ol &piBunTikal Tipal

(= 1y, TT (1), TT(0), ”(]T) n(- —;)

137) Tol mohuwvipou @ (x, ) = 2x* —4xyt 4 5% — 6y + 12 v& ebpefolv ol &pi-
1
gunTikad Tipal Stav o) x =2, w=—1 B x==-3, y=2y)x=0,y="75

1

)x=— 5, ¥= 0

138) AfSovten T& olvoda E, = {— 1,0,1,2}, % ={—-2,1,3} xal To ToAucVUHOV
@ (q, B) = 2a* — 5af + pt. 'Edw ae€ Z, kol P € E,, vé eUpedij TO olvohov Tdv glkovwy Bi& ToU
o (o, P)-

139) N& &mekoviodij TO olvorov T={—-2—1,1,2} pi 10 Tohvawupov P (x) =
= x* —5x?, &Tav X€Z.

140) Eis T gtvorov £ = {3, — 1,0, 1,2, 3} &pilopev Téas owapTtoes ® (x) =x °—
— 2% — 18x kal TT(x) = 10x¢ — 20x® — 9x*. N& eUpebolv T& Tebla Tpdy T&V Yo owapTn-
oEWV.

141) Afbovrar T& olvora Z={0,1,2,3} kal T={—-145} xal f owdptnois
p(x, ) =2x—3y +5, bmou xe€Z kol YE T. N& ebpedij 1o olvorov T@v elkdvaw ¢ (X, ¥)-

142) AiBeron 1y owvdpTnaols

V(X ¢ (x,y)ER H~>[q:(x,\p) = 3x — \y+7]eR

Né& BeiyBij &1 kdfe apiBuds pe R elvan dmwobfoTe elkdw fevyous (x', y)ER x R.
“Eva mr.y. [eUyos e o X" =5, ' =22 —p. To (5,22 — p) Exer s elxdva els THY owvapTnow
aUThv TOV p.
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143) Eis THv ouwdptnow Tis &ox. 142 Belfare &T1 Bha & [elyn Tiis popefis
(x', 3x' + 1), émwou x' € R, Exow és elxove To pndév. ‘OpioaTe T& [euyn vt & x' € Z, émou

1 5
=4=3, - RO 20—
2,_{ 3, - 2— 01 2}‘

144)* AiBetan f ouvapTnas
ey (L) (Y eERX R—»[w.w:cwww ] eR

Aclbarre &1t x&Be &pibuds p € R elven gl THY ouvépTnoW atiThY elkdoy TéY dmreipapifucy

eyl o
Biaretarypévear Levydv (X', ) smou X' € R xal ' =— o e _E_ AL _%' & P # 0.
145)* Elg Tiv ouvapTnow THg AOKNOEWS 144 Beitore 6T T& leUyn x,y)eRxR, mou
£ B L A s
Exow elkova o pnbv elven  TiS wopeiis (X' — B Rl %—). SN\, X'= avbalpeTos Tpo-
YoaTikds &pibuds kal @' = — _%_ x = __E_

146)* Aifeven TO oUvohov = {251} kai & Buyngios apibuos @ (X, @) Mt X Bekddas

Kl y—5 povédas, &mov X € s xal yeZ. N& ¢pedi) TO oUvohov TRV Biyngicv ¢ (X, ¥).
147)* Els Thv ouvdpTnow @ = V (x, ) = (% weR xR -->[<p (x,4) =5x—y+ 3}2 R
V& ebpefolv T fedyn (X y'), Ta ool Eyouv S clkdve Tov 7 Tov — 12 9 tov a € R. Toix

levyn Exouv s elkéva 16 0
148)* Afsercn # ouvdpTnais @ (x, ) =4+ Ty — 13. Asitate 6T Sha & Telyn

(x,¢)eR x R, &mou X = — 24Th y= 3 — 4\, A€ R Eyow s eikdva elg THY ouvapTnoW
aiThy 1o 0.

54, TIPAZEIL EM TON AKEPAIQN [TOAYQNYMON.

A) TIpoaBearg mOALOVIROY- Ereidn kade ‘ITOAUGJUUEJ.O‘D elvon &Bpoioua '-ra,u
Spewv Tou, f Tpoadecis TTOAUVUHWY ¢lvan Tpdobeois &bpolopuaToo, ETropEves
Exopev : ' : £

Ald vo mpocBicwpey TOAVOVURD aynpatiCopey 0 f:o):umvvp?v, 'm anoiov
neméyer Ghovg Tobg Gpovs iy dobEVIOV TOLUOVOp@V Kai povov aut?u.q.

Elven quoikdy eig To Gpoioua <6 TToAvGUpGY v& yivouy ol dvarywyal

Tév Spofwy Spwv kai va Tl ToUTo UTd THY GUVETTTUY HEVT)V TOV HopPTv.
Mopodeiypata: 1. N npoctedolv i TOMOVURD.
D (x) = gx" ——};xz + 6x—1, I(x) = xt —x? 4+ 8x + 13, T(x)=—2x'+3x>—
—7x + 5
Elva : m<x>+ncx>+z<x>=(5x3—4x2+6x—1)+<2x'=—xa+sx+
1 13) +(—2,\:"+3x2—7x+5)=533-4x2+6x— ] 4+ 2xt—x%4 8x+13—
—2x4 4+ 3x2 = Tx + 5 — 4x3 —x2 + Tx + 17

P (x) = 5x? — 4x2 + 6x — 1
‘H wpéobeois T BiardogeTal  OTLS ) = 2x* _x3 4By 418
&mévayri. Ol dpoior  6pot euploxovTal 3 (x)=—2x! 4.3y —fxet S
elg ::ﬁv aUTHy OTHATY kal ylveTat bl m—j—(x)+ e+ 3(x) = Ox* + 4x* —xt x4 17
TpdoBegis kaTd oTNACS. 2 xal © (X) + () + 2x) = dpd—xt < Tx 17
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2. Na nposteboiv T molvdvupa.

@ (x,y) = 2x*y — 3xy + 4y?, T1(x, y) = — 3y — Txy + 2 —3x% L(xy)=
= — xy? + Sxy — 2x%

Elvan @ (x, ) +TT(x, ) + Z (x, y) = 2x*y — 3xy + 4y?) 4 (—3x%y —
— Txy + @? — 3x2) + (— xy?® + Sxy — 2x%) = 2x3%y — 3xy 4 42 — 3xPy —

— Txy + @2 — 3x2 — xy? + 5xy — 2x% = — x¥y — Sxyp 4 Sy? — xy¥ — 5x2,

"Iwotntec. "Edw Bobolv t& mohucvwupa @, TT, = s fi mepiogoTépwy peTo-
PAnT&Y elven elkoAov vé Beitwpev OT1 elven :

) 4=+ & (dvriperadeTidTns)

2) @+ +EZ=0 4 (TT+ ) (TPOCETAIPITTIKGTTS)

3) To unBevikdy ToAuwwupoy eivan oUbétepoy aToryeiov Bniadn @ + 0 =0
kai (4) Kéfe mohucwupov Eyer T duTifeTdv Tou, Snhadh Six 16 @ elpiokeTan
10 @', doTe v& elven © + @' =0.

B) "Aguipesic molvevipav. "Agaipeoig toll molvevipov B and tod molvo-
vipov A kakeitar 1) mpocheorg eig to A tob avribétov tod B.

My. tav @ (x) = 2x* — 5x3 + 6x2 — 14 xal TT(x) = — 3x* + 5x* + 3x — §,
elvar @ (x) — T (x) = (2x* — 5x% + 6x% — 14) — (= 3x* 4 5x2 4 3x —8) =
=(2x*—5x3 4 6x2—14) + (+3x3—5x2-3x 4 8) =
=2x4 —5x3 4+ 6x2— 144+ 3x3 —5x2—3x +8=2x—2x+x2—3x—6

ATTO T& TrpomyoUpeva Trapadeiypara oupmepaivoper 6T1 els kdde &Bpor-
oua ToAULYUHWY, B1d v& eUpwpey THY TEAIKAY TOU Wop@ryy, Etceipoper Trapev-
Btoeis kal ExTeAoUpey dvorywyds Opoiwy Spov.

Kata tijv ££ahewyiy tdv napevbicenv dwamatavopey 6t lov) "Eav mpo tijg
napevliceng Ornapyy o mpoenpov + (ij kaviva mpoompov) ol dpor g pévouv
drog elvar kai 20v). "Eav npd abriic drapyy 1 —, oi dpor g perafaklovrar &g
tolg GvriBitoug Twv.

I') Ioihanhaoaopdg dkepaiov molvmvipov Erni povévopov. Ak vo TroA-
ATTAaoIdowpey TTOAUGVULOY £l povdvupoy, épapuolopey THY  ETIHEPICTIKY
1516 Ta ToU ToMaTAaTiaouol s Trpos Ty Tpoobecw, SnA. rokiariacialo-
pev kabe Bpov tod molv@vipov Emi o poviyvpov kai mpochitopey . povvupa,
7oL TPOKUMTTOLV.

Mapodeiypata : lov — 3x% - (2x*—5x2 + 6x — 4) = —6x°+15x*—18x% + 12x?

2ov (— —:32 x"—g-ig———z——l— -%—) - 6x = — 4x5 4 3x4—x* 4 9x

3ov (xAy — 2xy + ¢9) « (— 2xy?) = — 2P + 4xPy? — 2xy?

dov N& eUpetfi T Eoryduevov Ty mpdlewy

A=(x2—2y) 3y + (xy + B - (—X) + (x + ¥) (= 2x¢) =~(x + 3) - 29

“Eyopev : A = (3x2y — 6y?) + (— x*y —y*x) + (- 2x%y — 2xy%) — )
(2x¢? + 6y?)= 3x2y — 6y? — xAy— Y- 2x%y— 2xyR — Dxyl- GyP=-Sxy? — 12¢™

A) Morhanhaciaopdg axepaiov rolvwvipoy. To yivouevov 5o TToOAVWVUHWLY
eUplokeTan Smres 16 ywouevoy Suo &BpoiopdTwy, Bnhabn noklaniacialopey Ka-
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O dpov tol £vdg MOALWYDROL #ni 6)hovg Tovg Gpoug tob dhhov kel npocOitopev
T POVOYURE, TOU TPOKDTTOLY.

Hapadsiypota: lov Na £opebij 10 ywopevov @V TOAVOVIR®V
@ (x) = 3x* — 5x + 6 kai T1(x) = 2x + 3

“Exouev : @ (x)-TT(x) = (3x%—5x +6) - (2x + ) =3xf-i(2x 3) =
= Sy (O3 4 B (2% + 3) = 6x* A 02" — 10x* — 15x + 12x 4+ 18 =
6x3 — x2—3x 4 18.

To Tohudvupor @ (x) eivar 2o paduou, To MM (x) eivan lou &g Tpos T
peTaPANTHY Twv X. TO Y IWOUEVOY TCOV ¢lvan 3ou PaBuou BnA. boov elvan TO &Bpor-
opa TéY Pabpdv TGV SobtvTey TOAUWVUHV.

T& 5o Torucwupa ® (x) kai TT (x) eiven BlaTETOY eV KOrT& TGS KaTloU-
oog Buvduels ToU x. T& ywopevdy Tow EmTions elvan BlaTeTay VOV KaT& TO§ K-
TioUoag Tou X. Eig T ywopevov @ (x) - TT(x) & peyioTopadpios Spos 6x? elval TO
Ywépevoy TéY BUo peyioTopaduiwy Spwv 6y mohvewpwy @ (%) kad TT(x),
Ix2. Ox — 6x9, & B EharyioToPEBUIOs SPOS elvan TO ywouevoy Tév Buo EAayioTo-
BaBuicov dpwy Taw @ (x) kad TT(x), 6-3=18. s

Elvon gowepdy &T1 auToi of BUo Spot €S Tb‘ylvéuavov B& UTrdp)ouv TTav-
| tvSioéoou Pabuou ut Tas dvaywyds ylvour pn-

ToTe Kol &v &kdpn Aot oi 6po
KOV TOAVOVIROY obdirote

Bevika povcovupa. “QoTe T yivopevov 800 pip pndev
yiverar pndevikoy molvdvopov il Kal HOVOVUROV.

20v Na g0pedi) td yvopevov TV TohLOVOROY

@ (x) = 3x* — 5x3 + 6x* —X +2, N(x) =x*+5x—2

A& v& TTOMNGTTAGOIACWHEY TX mrohucovupa @ (x) kol TT(x) BéTopey, OTTWS
gls Tov ToMamAaoiacpoy TV Swepaiwy, S mroAamhaciaoTéoy O @ (x) Kkal
ToAamhagiaoThy To TT(X), grrohoyilopev Bt TA L}EQ}KC‘I ylvéufva CD(:w) \2
D (x) - 5x kal O (x) - (—2) xed Siardooouey, GGOTE T SUOIX OVGVUKA VX EUpL-
OKWUTAl KATA OTNACS.

® (x) = 3x* — 5x% 4 6x* —X +2

Nige i 2he BT :
O(x) - < — 3x6— 6x° + 6x! — x3 + 2x?
O(x): Sx= +15x8-25x'+ 30x? — 5x*+ 10x

D) (—2)= _ 6x4+ 10x3—12x* + 2x—=4
S 88 O R R T =
D (x)- TWix)=3x%+ 10%5 — 25x* + 39x* — 15x2 + 12x — 4
s Se1 TO [nmTOUHEVOV ywépevor @ (x) - TT (x).

‘H mrpdodeois kard OTAACS Bi N
3ov. (x4 xy +x2)- (x—¥) =&+ xyHy?) - xHEHRP V) - (F9)=

2 = 3
S ¥ 4oxh g i - A RGBS GRS O T o
dov. (202 — 3op? + 5aPp—6) - (B2 = 2a5p*~ 3B + Bl s
— 6op — 40P + 6ap? — 10ap + 12 = 200p" — 3P+ 5ap? — 4P + Gap? —

~ 16ap + 12. . - iy M
E) ‘Idiotnres tobd 0L AATLOCLACHOD rolvovipov. “Eqv Bofoly T& TToAU-

Gvvua @, T, 2, was A TEPICOOTEPY peTaPAnT@Y elval gUkohov v&x drroBeituopey
Srielvan :

85

WniomoOnke amod 1o votirouto EknmaibeuTikrg MoAmkrg



D) O-T=T"-0 (dwnpetadeTikdTng).

2) (@ M-2=0-(7-2) (TrpoCEeTaIPIOTIKOTNS).

3HO-1=0.

4) A O dépoiov TToAUGYUpOY © Siv elvan Buvertow v TTpocBiopicwhey
16 dutioTpopdy Tou, BnA. Evar GKEPALOV TrohuGvupoy @' ToloUTov, GoTE V& elven
o0 =1

My t&v @ (x) =x¥—7x* 4 6x — 2 70 @', kv Gmépyn, 8& Bidn ywouevov
i T6 ® (x) foov ut To 1. TAMAG iooTng (x8—Tx2 4 6x —2) - @' (x) = 1 Bev
elvon dAnBis, 816T1 TO TRETOY péros Tns elvon Eva TTOAUCoVUHOY pey CAUTEPOY TOU
TpiTou PaBuou kai Bev TouTileTan uE & BeuTepov pEhos, TO omoiov glvan 1) oTo-
fepcx 1.

5) Elver (@ 4+ -Z=0-Z4TI" S (¢mpepioTikGTNS TOU TOMAaTAC-
olagpoU g Trpds THY Tpocteawy).

£T) "Afwocnpcimtol rohharhaciacpoi. Eis Thy "Ahyeppav 6 ouUVOYTTN-
CwHEY CUYXVA TIOPOOTAOES THS HOP@Ts :

@t B?, (@—P) (@+P) (@—B) (@+B+Y)% @+pY. .. w
elvan dwérykn, i va ETENGOPEY EUYEPGIS TAS Trpéters, va &mrouvnuoveUowWHEY TA
gEoryduevd TV :

1) (o + BY? = (@ + B) - (a+ B) = a® + o + ap + Pt = o* + 2aP +P*

2) (- Byt = (a—P) - (x—P) = a* —ap — 0B + P* = o — 20B + B

Aniadn: To tetpaywvov tob abpoicpartos (ij tiig Srapopic) d0o bpov i-
goltal pé o TETPaymVOV Tob TpdTov Hpov gy (if Thv) 0 Simhdaciov yvopevov
@y Bpov obY Td TETPAyLVOY TOD deutépov dpov.

3) (a+B) (c— B) = o + op —oB — p* = — P*

Anhadi): O yvopgvev Tob a0poiopatog 600 dpwv Emi v dwgopav @V
idiwy icodtol pé 10 TeTpdywvoy 100 pEL@TEOY TANV TO TETPAYOVOY TOD agarpetéov
tijc dagopac.

4) (at By =(a+P)? (@t P)=(e+ 2B + B (a+B) =

= + 3ap + 3cf? + P2

*Axoun ypdgetan @ (o + P)F = o + B* + 3P (o + P)

5) (a—B)° = (a—B)? (@ —B) = (a — 20 + P?) - (x—P) =

= o — 302P + 3P — P>

*Axéun ypageTal @ (a—P)F =a®— p? — 3ap (a—P)

6) (x+c:)-(x—+—[3)=x2+ccx+[3x+ci3=x2+(a+B)x+cx[3

D (@+p+y)i=@+P+NE+P+V)I=

— a + P2+ y? + 20 + 20y + 2By

8) (o2 —af + P (a+ P) = + P

9) (a + ap + B*) (a—B) = a® — P

10) (a2 + B%) (x* + ) — (ox + Py)? = (xy — Px)?

"OAan ol dvwTipw igdtnTes elva TQUTOTNTES HEYGATS XPNOIMOTNTOS el
Ty "AkyePpav. Noyw Tiis CUPUETPIKGTNTOS €l THY lodTnTa EXOMEY kad Tas &kio-
OTUEIDTOVUS TAUTOTNTOS :
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o® + 2P + Pt = (a + B)* o — 20P + PE= (ax— P)%

o — P2 = (a+Pp) (x—P) KA ' 2 :
LaI'lt:(g:ugﬁs:i'nuu:u: lov N& yivouv ai mpétes (ax + B)* + (ax —2[3)2 5
Emraidn (ox + B)? = (ex)* + 2(ax)p + PP = a’x® + Zfﬁx + P2 (ouvrBous

Aéyopey to @vantoype o0 (ax + P)* sI\:m ax? + 2apx + p*)-

| (ax — P)E = o2x? — 2aPpx + P?, Ba Exouev E o
‘EZ; -(:(;3)2 —[?—)(cx\: — B)? = a®x® + 2afx + p? + ox® — 2afx + ?i: 20x2 +2p2
1 2, -4 SN2 —
2ov (3xy + 2x%)* = Gxiy):+2° (3xy) + (2x4) + (2x)* =
= Oxdy? 4 12x%y + 4x°

3ov (% x‘d—l)e: (% x3)2—2- (% x“)'1+ 12=%x"’——§—x3+1

oy CTay + 5o) (Tady = 50 = (T = GaY = e - 2500
Sov (xt+3x+2)(x*-3x+2)= [(x* ;"02)‘}:*‘43“] s LA mdEl =
x24-2)2 — X)2=xt + 4x2 4 4 —9x?=X"— S o -
% +220v ((3;\1_ y—w)t = [x +y+ (—)E= X242 H(— W)+ 2xy + 2x%(— W)+
2 e e ek &l +§;\"~P \_az_::_,z_ffo?_, 2xy — 2xw + 2yw.
3 i Tvon (X —y —@)*=X" 3 1.2, -
70050;w0i6;w§ Egpicxopsv 51’ EKTEAETEWS TTO?\AC(TT?,\GUK::O'UCOU TO :WD:‘TTTU
Yuara Tév: (a+ B (a— By, (o + B) kAT WX (a jap) = (;; s ;34) (ai B)
=“(c=* + 3% + 30B? + BY) (o + B) = ik 40P + 60P? + 40P + P, kol ;
(a—P)t = o — 4a?P + 6aP* — 40p® + P
Ataipesig mOALOVOROL d1d T , it
i)i‘éo;::x‘: 'rc': xépaioy TOAULVUHOY o il ?KEFGnHOVCOVUHOV M. ’Edv
Vgide 5 Gkt ’ Tl TototToy, doTe v& lodm = .
:)“‘C‘P)l&l ']f_;’ ;::/%u;o-?z:‘);:?:é © givar drarpetdy Sua TOU M xai &1t 1o T elvan
e { .o M=TL
s ixoy o0 @ d1a M. ZupPoAilouey : ’ i ;
0 m].).u\ow -t:m S clpiogms TOD MIAKOD 11 kaheitor 61(11[)!:0‘}; tob O Ha M;
31: npu,:s (t:l,\:)u?_ 8\:4:13 — 12x3%¢® + 20x2y? — 4x%y? kai M Fx, q)); 4x2y.
w @ (x, y) =8 b )
"Edw Bloj;écwueu k&Be dpov Tou @ (X, ‘lrg i‘;‘ T%Li\::‘ i‘gzz fi‘\y:pgm:'::;‘i
: i Upl 5 TroAUGVUPOY ZXTYR — 2 )
T& TnAika EUPIOKOHEV TO 0. T L e M (x) a
vopey Bt edxdAws &1 elvan : O(X, ) = (2x W 3"“4" +7\':ch (D‘é" St G
"Amd Ty (1) ovpmepaivopey S7t UTICXE 4 ’;T _Tl :+ 5 'l:wz &pa E;w_
kol elvan ToUTo TO ToAUcvupoy TT (x, W)= 2-‘i"+’ ‘2 2“1"2_ 3“4’4 3 ‘Sqﬂ,— e
Hev : (Bxiy? — 12x%y° + 20x%y° _ 4xhyP) : dxPy =2XYE— XY
AlgTunMEatE TOV GYETIKOV Kavova. 5 e W _Eﬂz
sp2_o2pit-3aph):(—5 P —*7014;-20( 5P
Napadeiypara : lov (@B~ po+ 2 @; ( 3E )
2ov (3y° — 6yt +BYY) P =yr—-2¢+ BB £ <40
% 3 -  pp— Gl’.da — Pw* —
e ‘(qwﬁ 3! S —;r:ﬁ_‘ j; 3_032)_‘3. :_J x% — 5x B x* Séli elvat Suva"rﬁ‘ els TO
o ?\40\; ~H 5::;‘:(531 -n-o?\uwv\'luw"- 5161 & Bpos — JX TOV SiaupeTéou Bev elvan
VOAQY TWV A
Sicupetds Sk ToU X
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H) Awipeoig molvovipou Sid molvwvipov.

a) ’Edv moAhamAccidowpey TO TOAUDVUHOY B(X) = 2x* —5x* 4+ 6x — 3
gmi To Trohuchvupor TT (x) = 3x + 2, eUplokopev 65 ywouevov T6 ToAvdvULOY
A(x)=6x— 11x* 4 8x2 4 3x — 6 kai foxber 7 TauTtédTns :

A(x) =8 (x)-11(x) (1)

B) Edqv AcPwper T & (@) = 3w? — 5w + 6, TT (w) = 2w — 3 kai u(w) =
=—T7w+ 8 xai oynuoTicwpey THY TapdoTacw & (w) - M(w) + u (w), evpi-
okopey TO ToAudwupor A (w) = 6w? — 19w?* + 20w — 10 kad ioyle 1) TouTé-
™5 A() = d(w): I (e) + v (2)

Maparnpotpey 811 ki §) (1) ypdgetan @ A (x) = 8 (x) TT (x) + v(x) (1)
gav 5 U (x) Bewpnff TO pndevikdy TroAuGVUNOY.

Ao T& dwwTépw Suvapeba va Béowpey 10 npdPinpa :

«AoBévTwoy TEY TroAvwwUpwy A (x) kal 8 (x), pé Pabudy ToU & (x) < ToU
BoBuoU ToU A (x), Umdpyouv Blo &Aha ToAudwupg, EoTw T TT(x) kal v (x),
ut PaBuoy Tou v (x) < ToU PaBuoU Tou B (x), doTe vd ioxin TauTdTNS!
A(x)=5(x) -TI(x)+v(x); Kai tawbmdpyouy, elvar té& TT(x) xai v (x) po-
voonudvTws dptopéva; Kal, éav vai, ToTe pé Troiov Tpdmov B T eUpwpey ; ».

Ty v A (x) = 6x* — 11x® 4 8x* 4 3x — 6 kol & (x) = 2x% — 5x2 + 6x —3
ToTE 4o TO o Tapdderyua dvetépw loyve ) (1') kol Buvdpeba v A&Bwpey
T (x) = 3x + 2 kai v (x) = 0. "ARA& elvon Tox TT (x) kad v (x) povoonuduvres pli-
opéva kad, Ev vai, Tolos 6 TpéTros elptoecs Twy, STaw Sobolv Ta A (x) kad 8 (x);

"Emions &mwo To P’ mapdBeryua, tow Sofolv Ta A (w) kai § (w), tmradnh
loxUa 1 (2), 0 Exwper TT (00) = 200 — 3 kai v (w) = — 7w + 8 ywpls kai mwéAw
v yvwpileouey, &w elvon Ta TT (w) kai v (w) povoonpdvTtws dpiopéva kai, 2w
vad, pE oiov Tpdtov 8& Ta elpwpev.

y) Els dveotépav Tatw Tou Nupvaciov 8 &moBeiybii 10 Bedpnpa:

Aobévtwv dbo rolvevipov A(x) kei 8(x) pé fabpdv tob & (x) < toii Pabpod
o0 A (x) Dnapyer Eva kel povov mokv@vopov I1 (x) kai Eva kol povoy TOAVAVUROV
v (x) pt PabBpov tob v (x) < o Pabpob tob & (x), Gate va ioxiy 1 tevtoTng:
VvXeERAX) =8 (x) I1(x) + v (x) (a)

‘H (o) Myetan tavtdtng tiig darpiacmg ol A (x) Six & (x).

Awaipeaic 1o A (x) dud 8 (x) héverar f mpalig tijc ebpiosog t@v IT (x) kai
v (x). TS A (x) dvopddetal b Sunpetios, 70 & (x) 6 Srmpérng, 16 TT(x) o nnhixov
kal 16 U (x) 10 drbéhorov Tns Sicupéoecos ToU A (x) Bik & (x).

Kébe Bialpeais pe Uméhormov 6 unBevikdy ToAudvupoy AbyeTon teheia Srai-
pecig SAAws AéyeTan aredig Swaipeaic.

Els 10 o dvwotépw mopdderyua 1) Siaipeois A (x) Sik & (x) elvon Teheia,
Wé mnAikov TO TT (xX) = 3x + 2 kad UméAoimov v (x) = 0 kai Suvdpeda va ypd-
\peopey : (6x1 — 11x® 4 8x% + 3x — 6) @ (2x? — 5x% + 6x — 3) = 3x 4 2.

Eis 10 B'mapdderyua fi Bialpeots A (w) ik 8 (w) elvon &reAns pé TrAikov
M (w) = 2w —3 kai Umddormov v (w) = — 7w L 8.
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Té &xpipis Tnhikov Tis Siaipéoecs BUo ToAuwwpwy A (x) Bk B (x) TifeTan
STreos B iBeopev &pydTepov (§ 59), UTro THY HopeTV ;i(%) kal Aéyeton prTov dAye-

Ppikov kKAdoua T &TAGS pnTov KA&oua. ‘YroTifetan 6T elven mwéwtoTe & (x) # 0.

3) Tporog Ektelioews T Snpiosng moAvovipoy d1d Tolvwvipoy

"As MPopsy T& ToAvdwupa ToU B’ mapadelyparTos

A (@) = 6w?* — 190* + 2000 — 10 xai 8 (@) = 3w —5w + 6

O& ixBéowuey fva TpdToV eUpéoews Tou TnAikou TT (w) kai ToU Utrohoimou
U (w) Tiis Binpéoews Tou A (@) 8ix 8 (w). ‘0 Tpémos auTds &ronTel va elvan
& A (w) kod 8 (w) SiaTeToypiva KaTd T KaTioUoos Buvdpels Tiis Kowhg Twv
ueTaPAnTis kai Greos B 1Bcouey dpordder pé Ty ExTéreow TS Bioupeoews TTOAU-
yneiou uoikoU &I’ évos &ANou gualkou. TomofeToUuey TOV Sionpetéov A (@)

A (@) = 66° — 192 + 206 — 10|
~B{w) s Qiv= B 10wk — 1o 7
o uép. UTEA. v (@) = — 9e* + 8w — 10

~Ble)i=B ot ol nib
UTroAoiTTov u,((,ﬂ) = —Tw + 8

730)2 wASm +6 :m)

20— 3 =TI (w)

dproTepd kai Tov Broupérny 8 (w) Befiax els TO dvwTépw «oxfuoy TS Sroupe-
oews. Alcapoluey Tov o Spov ToU A (w) 81& ToU a Spou ToU & (w) kol TO TM-
Alkov 6w? : 3w? = 2w ypdgousy Bebix kol k&Tw ToU BicupéTou. To 20 rroTehel
tdv o &pov ToU TrnAikou TT (w). TloAAamAaoidlopey kardmy T & (w) €l 2w
kol TO ywopevoy ypdpouey k&t &o TO A (w) kai agapodpev, ebpiokopey 5¢
(&proTepd elg TO oy ), ds Sixpopav A (w) —B (@) + 200 TO TTOAUGVUHOY U, (@) =
= —9w? + 8w — 10. Td v, (w) dvoudleTon T mpdrov pepikdv  brohowmov TS
Blapéoews A(w) S 8(w).

Zuveyilopey Topa G Eav TO Uy (W) fito BicupeTéos Tiis Bianpéoews vy (w)
Bix B (w), &mows kol Trponyoupévaws. AnA. Siipolpev Tov o Spov ToU v, (w)
Bi& ToU o pou ToU & (w) kai TO TnAikov — 9w? : 3w? =—3 yphgopey etk
els TO «oyfuor Kai k&Tw ToU B (w) &v ouvexeia pt Tov o Spov 2w Tou TrnAikov
MoMamhaoidfopsy 10 B(w) émi 1O (—3) kai TO ywduevov aparpodpev &rd
16 u(w). ‘H Biagopd v (w) =v; (@) —8 (@) (=3)=—Tw +8 ypdeeTcn
dproTepd els TO «oyfpay kai elvan th dedrepov pepikov dmdhowmov Tis Bronpéoews
ol A () 81&x 8(w). "Eme1dh 6 Paduos Tou u (w) elvan < ToU Paduou Tou § (w),
twoolpey 6T 7 Epyaoia Tiis Sioupéorws Tou A (w) Bi&x 5(w) EmepaTcrdn kal
elven 10 20w — 3 =TT (w) T TnAikoy, 16 & v (W) = —Tw + 8 TO Umohormov
aUThs. "Eyopev &k TGV dvaTépwd THY TOUTOTNTA !

600" — 192 + 200 — 10 = (3w? — 5w + 6) - (2w — 3) + (— 7w + 8).

AfSopey dkdun THY EkTéAeow Tis Siaipeoecos Tou o Trapadelyparos.
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A(x) = 6%t — 11x%4 8x24 3x—6 | 2x2—5x2+ 6x—3 = & (x)
— 8 (x) 3x=—6x*115x"—18x*+ 9x | 3x+2 =T()
a’ pep. UTTOA.= 4x3_10x2+412x—6 :
—5(x)2 = —  4x°+10x*—12x+6 |
UméAoiToy U (\) =0 |

Hapatnpiseis 1n) *Edv u (x) # 0 f TauTdTns A(x) =8 (x) TT(x) + v (x)

e s, MOE)
YPGa@eTan Kai UTO THV HOPPTY ! %:’—;— =Tl(x) + 5000 ®

“YrroTiBetan &T1 1) peTaPANT X AcuBAvel TIuGS OOoTE va elven B (x) # 0.

To TT(x) Aéyetcn TO aképarov pipog TOU Trn?\ikou_l A (x) islc‘x 8 (x).

‘O Poduos Tou TT (x) looUTen pe THY Biagopav Tou Paduol Tou & (x) dmo
Tou PaBpol Tou A (x). ‘

2a) "Edw elvon 10 A(x) TO pnBevikov ToAvcvupoy kai 8 (x) # 0, TéTe T
T (x) kol v (x) elven Ewions TO UTBEVIKOY TTOAUGVULOY,

3n) *Edv & Poduds ToU A (x) elven HIKPOTEPOS &TO Tov Badudy Tol & (x),
s TT(x) opilopev Tahv TO unBevikoy ToAumupoy kad To v (x) cuptrimTer pé
6 A (x), &nA. elven :

u(x)

A) _ 1) e = (3 ;
50 =0+ oo K A(x)=v(x) (Tautdtng)

4n) “Otav & Sioupetéos A (X) elven oOAUGVUOY PR mhiipeg s Trpds THY
UeTOPANTNY TOU, TOV GUUTTAT|pGOVOpEY LE UNBEVIKE povdvupe Ty Tdv Ypdgoney,
GaTe vé pbvouy Kkevd peTady TéY Gpuov Tou els Tas Beoris TV EkermOUTWY Spoov.

X +O0xt40x+1[xHL | By =13l AP =3y 4 1
—x3—x? xt—x+1 ' — Byt 4 12¢° — 4yt T 44' T 6y + 7
— —pa ] | 129 —dy* — 12y 7 7

Xt X ‘ = A2y 4 1848 6y
% il I 14y — 18y + 7
—x—1 — 14y? 421y -7
ST e

5n) *Edw & Sioupetéos kai & Sicupérns Biarayboiv kard Tas dvioUoas Su-
vépels Ths HeTaPANTRS TV, kal épapuoctiy 1) wponyouutvn «TEXVIKT» TS eUpé-
oews Tou TnAiKkou, &v piv ) Biadpeots elvon TeAeler TO TnAlkoy elpiokeTon kad TEpa-
ToUTan 1) Tpakis, &v B¢ elvan &TeAns, TOTe fi TP&Es ouveyileTon ' &mepov Kad
glg Ty Béow ToU TrnAikou Aumopolpey va elpwpey doouodfimote Spous BéAopev.
‘H «Bradpecisy auTh AéyeTan atippov dwaipsoig Ty,
12—Tx +x*|3—x 3-2x4x? 1 —-x

—1244x |4=x | =343 3FxTze

T x|
+ 3x —x? | =% 4 x?
T | T oxt
—2x*42x3

| 253

Els thv Siadpeow (3 —2x +x%) Bi& (1 - x) ke popdw mpokmrTer Utro-
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Aorrov dveoTépw PBaBuol amd TO TponyoUerdy Tou kal Bid ToUTo 1) Biadpeais
auth BEv Exel TENOS.

6m) A& va Biuptowpey TOAUGIULA TeprocoTépry peTaPANTGY, kadopi-
{opev plaw g peTeBAnThY Si1& Ty éxTéheowv THs Blonpéoews, SioTdoTOuE T
TTOAUGIULE KOTA TAS KATIOUoQS SUVALES THS peTaPAnTHs aUTs Kal tpyaloucba
&mreos Els T& Tponyoupeva TapadelypaTa.

Ty (9x2—12xy + 442 —Ty) Bix (3x —y)

‘Opilopev ypdupo S THY tcTédeoy Ths Slcipéoes TO x, Emeldn elvan
BlaTeTay eV KT Tas KaTioUoas ToU yp&puoTos ToUTOU, Kt EKTEAOUUEY TTV
Biaipeoiv, omoTe eUpiokopey ko 3x — 3y xai UmrdAarrov WP — Ty

AZLKHZXIEIZ

149) N& elpsdfy To &Bporoua Ty TTOAUGYUHGY
O(x) =2x*—=3x' +Tx—6, TI(X) =—x54 3 —2x? — 6X + 12 kai
3 (x) = 5x4 4 6x3 —2x2 4 3x — 1
150) ’Eav A =3x*—Tx + 8, B=—3x®+2x*—6x—5,
F=x%42x* =5x0 4+ 12x— 3, A=x2—5x*+x+2
v& ebpefolv Ta &bpoiopara A + B + r+A A—B+T—=A A—B-T +A4,
~A—(B-N—-4 A+B—(T—4)
151) 'E&v elvan A =3x—5 +6x2—3x0+xY, B=—x?42x —x3—6x*+7
[=x® 4 2x — 2 —x* + 3x2%, v& eupefolv T& TroOAVLVINA
o(x)=A+B-T, Mx)=A—-B+T, Z(x)=A-B-T, P(x)=A+B+T
Troiov elvat T6 &poigpa ® (x) + M () + X (x) + P (x) ; Timoaparnpeite; Tolov Td oUvohov
TGV elkdvawv Tou ouvdrou :

1 1
S {— T 1,0:1; ?} &i& Tiis owapthoews P (X) =A+B+ T ;

152) AiBovran T& ToAvdvupa A = X' — Ixtyt + @, B=—2x2 + ¢4, [ =3xy + 2xhyt
+ x%y?. TToiou BaBuoy ds Tpds X, G Trpds \p, Kad s TPos Xy efvan TS TOAUGIUHOY A+B-T;

153) "Eav elvan ¢ (X, @) = 3x + y — 5, 0 (X, ¥) = —2x—3p+8I(x,y)=x-2¢+3
v& eUpeboly T& TroAudvupa els THY GUVETTTUYHEVY TQV popeiy @) ¢ (X, y) + o (X, y) +
Fin ) B) e W) —lo W — T W] N-letY-—oxW]-1&W)

154) *Eav elven ¢ (x, ¢) = x — 29 + 3, o (X, y) = 3% + ¢ — 5,0 (x, y) = — 5% + 3y -1
vé eUpedoly Ta Tohvdvupa A = 2¢ (X, W) + 20 (x, ) — [ (x, ¢), B=20(x,y) + 21 (%, 9) —
—o(x, ), xad T=2¢(x,y) +20(x,y) -0 (x, ). "Emeirta va evped 1o M= A+ B+ T
kol T P =g (x, ¢) + 0 (x, ) + [ (x, ). Tolx oyéors Umdpyer peTaky TV TroAvvipwy TT
xkai P ;

155) N& yivouv al mpaters :

a) (’%N“#4\'+?x76)' (_é— x:l) TR Sk e (_% x‘)

4
y Gat=3wt+2) (—5 ) @ +at+ e
£) (2xM-? — 4xh-2 4 xW-1) - (= Ixd).
156) N& yivouv af mpaters :
@) (x*—29) - I + Xy + W) - (—X) + (X + ¥) (— 2x9) = (x + 3) 29

B) 4[2(x—y) =3 @x+ )] +2B (x—xy+ ¢ —4x —(xt =) ]
y) 4[2(x =) +3@x —y)]—2[3 (x* + xy -y + 4x — (x* + )]
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N& mpoobiopiofolv al dpibunTikal Tipal T&v #ayoptvaw Sia
(x,wye{@-1,03), LD}

157) N& ylvow al mpdtes :

Q) (3—Tx2+6x—2) (x4 3) P) (—2x*+ 5x4 — 7x = 8 + x*) (— 3 4+ x* — 5x)

V) E+DE+DE+3I) 8 x-DE-2) -3

158) N& yivouwr ol mpdtes :

o) (X XY+ XY+ ) (X — )

B) (X! + 2xy + W) (X + ) + (x* — 2xy + 1) (X — )

y) (64a® — 48a*p + 360p? — 27B%) - (4 + 3PB)

159) N& yivouww ol mpdtes :

Q@ (x+5)(x—1)(x—=3)—(x+3)(x—2)* ToU ilayoptvou v& elpedfj | &pibun-

1
TIKY TIpA, éTav X = =
B) (x*+ 2x%+ 5x — 1)-(2—2x8)—(x*—3x2+ x=2) (x* = 2x2 4+ 1)
ToU #ayopévou va eUped f GpIBunTIKA Tipf, 6tav x =— 1.
160) N& elpeboiv T &uaTTUypaTa TGOV

3 2
o) @a—3py B ot + 1 1) (g% +dxy)

8) (Ta— -g— By ) (x + 1)? oT) (a+ 3B) Ga—3p) O (y-—2)

161) Né eypefolv T& dvamTUypaTa TGV ! <
@) (x—y+2)? BOx+2y—1P ) (x+B—y—5)
§) (@+P+y+8) (a+P—y—8) & (x*+y"

162) Né& éxterecBolv ol mpdtes :

@) (X0 + 212 — (y* + 2x%)* + (x* — 24%) (" + 2y

B) @x+3+@x—30¢+@x+3)@x-3H-3(x-5)

Y —@x+ 1D+ @+ DX - - +HE-3)—(x~3) (-x-3)
B (X +3)+(x =3+ G-+ E+2DP-X+3)Ex-HN-(x+2)(x—2)
€) (X +5)F—(x =57+ (3x—1)"—(2x + 1)* — (2x + 3) (2x — 3)

o) (X3 + 1)? + (2x — 3) — (3x? + 4)* + (X3 = 2)* + (x* + 3) (x* = 3)
163) N& yivowv al mpétes -

a) (2a® —2a%)? + (5a + 2)* — (B3a* — o)? — (o + 2)?
B) (3x4—5xMr—(x*+3x)* +(x + 1)* — (x4 + 3x?) (x* - 3x?)

2 1 2 3,

Y) (%xw 2) +(T x’*-‘i) = TX‘—5R) (% X2 4 5x)

8) (af +3)* — («* = 2)* + (&* + 5) * (¥ = 3)

164) N& yivow ol mpdtes :

) (@+P+Y)r—(a—PB+Y)VP++P—y) -PB+y-—a)

B) (a+PB+y+8)l+(a—P—y+8P+(c—P+y-—8) 2+ (a+p—y—5)

Y) Xt (y—z) + ¢ @ —x) + 2 (X—y)°

8) (x+y+2)[(x— )+ -2+ (@ —x)1]

165) N& &moBeiyfoiv al TouTdTnTes :

a) (a? + P?)* + 4of (o — p*) = (a® — B + 2af)’

B) (4P +¥)* +(°"B)2+(?"Y)’+(Y"G)“=3 (a* 4+ B2 + y9)

¥) & (o + B) (a+ 2P) (a + 38) + B = (o* + 3ap + )

166) A& xéfe guaikdy x Geifate 6Tt ) TapdoTaois (2x + 1)t — 1 elven &xépaios Biai-
peTds S1x Tou 8.

167) ’Edv elven x = o — P*, w = 2aP, z = a® 4 P?, Beifare 6T 04 elven ked X? + Wt =
:)z!. "Edw ol a, P elvan guoikol (a > P), ol X, y, 2, 84 elvon pfkn mAeupdv dpBoycviou Tpi-
yvou.
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168) 'Edw elven: x=3a+2p+2y, y=2a+P+2y, 2=2a+2B+y kal
a? = P + y?, 1é1e Beflarte 671 B elven kal W? + 2° = x2 8nA. dqv Ta a, B, y elven TAeupail Spboy.
Tpiywvoy, trrions 6& elven kal T& X, W, z Aeupoi dpboy. Tpiyvou.

169) "Edv elvon a = 8x, P = 3x* + 4, y = 3x* 4 4x — 4, Beilare 6m Ba& elven :

B* + 3oy = (a + ¥)*

170) ’Edqv elvar a = (x—3)%, P=—(x + 3)}, y = 12x, Bellare 1 ehan
@ —Py =P —ay=y*—ap

171) Aidovren ol Betikol povoyngiol X, y, . Ixnuaticats SAous ToUs Biynglous,
AapPdvovres BUo &md Ta Tpia yneix kab’ Ghous Tous Suvatols Tpédtous. TIpoobiopioaTe T6
&Bporopa 1@ Siynelwy TouTwy Ti TapaTnpeite ;

172) Me Tols X, y, @ Tiis Tponyovpiuns dokroews axnuaTioaTte Shous Tous SuvaTols
Tpuynelous. TloTos & TANB&p18uos ToU guvdrou Twv ; Aelfate 811 16 &Bporopd Twy Brcipeitan
B1& ToU 222. Tlolov T& TrnAikov ;

173) 'Edv a + P+ y = 0 &eilaTe émi

Dat+pr+y:=2y'—acp) 2) a' + P+ y* =2 (y* — op)?

3) o + p* + vy = 3aPy

174) Na yivouv al mpates :

o) (8x* —3x* 4+ 6x%) : (—3x*) P) (— 12ax5 + 18ox?® — 6ax?) : (— 6ax?)

¥) (@ + @) ;X B) (e + 2a% + 6ak) - (— 3o¥)

£) (6ax® — 3oaxt + 9ax? — 12a®x?) : (— 2ax?)

12 4 J g s 4

c"r) (-5‘ (!3‘3"— £ uz@.l + f5 0'3') 1 (— —5- quz)

175) N&a yivow al Siecupéoers :

) (x*—x*—21x+45): (x+5) PB)(18x*+ 9x2—50x —25) : (3x —5)

y) (@x3 —3x2—17x —12) : (2x 4+ 3) 8) (w*+ 4w?— 1l —30) : (w?— w—6)

£) (9x° —4xt 4 21x? + 14x?) : 3x—2)

o) (x®+4x2—18x+2) : (x*+ 1) _

D (W' + 293 — 19y — By + 60) : (y* — 5y + 6)

n) (@ —w+1): (0 +w+1)

176) Na& yivouv al Sicipeoers :

D [CBx+5)+@x+3)=3x@x+49D-(x+1)2]:B3x-2)

B) (3a** 4 l4a®* 4 9a* + 2) : (a®* + 5a* + 1)

Y IE = —E+E-3]: x*+x—12)

8) [ (x +39)* +4(x + 290 — (x + 9)*] 1 4 (x + 3y)

£) (3c® + 25a'p + 33a3p? + 14ap?) : (a + Tap)

o1) (X' —3x% + 6x2y? — 3xy® + @) 1 (X2 —xy + ¢?)

177) 'Edw elven @ (x) = 2x® — 5X + 3, v& ylvn # Sraipeos

[ +ex—D—px—1)]: (x-3)

178) ‘Edv elvan @ (x) =x? —2x? + 3x — 1, v& yivn f Biaipears

[px+D+oex-—DN-e(x)]:(x-2)

179) 'Eav elvar @ (x) = x* + 5x — 6, v& yivn # Siaipeois

[p(x=2) p(x+2)—¢(x)—10]: (x*~x—2)

180) Na Serydf # TauTtdTns :

x(x+DE+DE+3N+1=0E+3x+1)*

’Eav x € N, 71 oupmepaiveTe & Ty TautoTnTa alThy ;

181) N& oupmrruxBii 10 ToAudvupor A (x) =X + 5A — Ax? + 3x? + 4x® — 4hx, OTav
A = 6 kol émerTa v yivn 1) Siadpeats A (x) @ (x + 3) (x — 2). Na 1ebij 16 A (x) Umd THY poperv
tvos ywopévou TrpwToPabpivy TapaydvTwv.
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182) Ne eUpedf moAucvupoy, TO STroiov mworhamAaoialopevoy tml TO X* —X + 1 8idar
ywopevor T X —x* 4 2x — 1

183) Na eUpedij mohucovupoy 16 &moiov TohAamAacialéuevoy Emi TO X + 3 ylvetan
X% — 5x* + 7x + 95.

184) N& mpoobiopigfolv of Spot AB,MAE, Gote ol k&rwh TapaoToes va elva
TéheElX TETPAYWVA :

25k® + 9A? + A, B 4 1602 — 40aP, A° — 20A3* 4 [, x* 4 % X+ B, (x + ¢)* +w+E
185) Acifate &T1 eiven :
(o + B+ %) (x* + g2 + 2%) — (ox + By + y2)' = (o —BX)* + (B2 —y¥)* +
+ (yx — az)d
5. Y[IOAOIION THE AIAIPEZEQE MOAYOQNYMOY o(x) AIA TIPQTOBAGMIOY
AIQNYMOY THE AYTHZ METABAHTHE.

A) ‘Yrohowtov tiic  OLEIpECEMS o (x) & x —a. 'Edv Swpéowper TO
ohudwupoy @ (x) =Ax + 5 (A duetapTnTov TOU X) 81& TOU Biwvipou

Ax 4+ 5 x —3 || 8 (x) = x — 3, ebplokopev mrnAikov TO A kad UTréAoiTrov U =
—Ax 43| A [ 3n 4 5. TMoapainpolpey 6Tt glvat v =9 (3), 8nA. oupmi-
5 e TO Uméhorrov THis Sioupégews ToU @ (x) S x—3

pé Thy Tipfy, THY omolav AcuPdver & SioupeTéos AX 4+ 5 Bid Thy Ty x = 3,
f émola pmBeviler TOV BroapéTny.

*ExtehoUvTes Thy Siadpeow ToU A (x) = x4 —2x% — 7x? 4 8x + 20 &i& 60
Bircovupou & (x) =X + 2, e0plokopey g TnAikoy x? — 4x2 4+ X + 6 kol G UTO-
Aorrov T 8. Tlapatnpouuey 6T f T ToU X, woU pnBeviler Tov Brepérny elvan
fx =— 2 kol Six ThHY Tt et elvat A (= 2) = (=2)' =2 (= 2)" =7 (= 2)*+
+ B(=2+20=16+16—28— 16 +20=38, dnA. ilon pt TO Umdrormov
s Sicupboews A (x) Brx & (x).

evik®s. "EoTe 611 Tiis Sionpégews @ (x) B1& x —a 1O wnAikov elvar TO
M (x) kol TO UTrdAOITOV V. To v elvan &vefdpTnTov ToU x 8nA. aTabepd (Biacti ;).
Kot Thy TauTdTnTa ThS Sionpéoes EXOHEY @ ) =(x=a)T{x)+u {1}

*Emeish) 7y (1), g tavtotng, SAnbeve Bix kdfe Ty Ths x € R, 8& dAn-
Beun kol Bi1a x =, SnA. B ThHy Ty, M otroia undeviler TOv SicupéTny X — .
Ak x = a &md thy (1) AcuPavouey :

(@ =0-TIR)+v=>9@=y

"QoTe &medeiyfn 16 Beo@pnpa

To Urérotmov Tig SLapécemg 10D TOAVOVOROY § (x) d1i tob drwvipov X — @
glvan i Ty @ (o), fjrou 1 aprpm oty T tob SLatpetov @ (X) oud TV TIPRY X=0.

‘Egappoyai. In. N £hpebij o Ondhowrov tijg Srpiocmg tob ¢ (x) = X' —
—5x% + 9x — 10 e tod x — 2, ywpig vi iktehesi] 1 mpatic. To avtd dua tod
x + 2.

Té Grrdhovov THs Bloupéoews Tou ¢ (X) Bia x — 2 elvan :
u=0(2)=2"—-5-224+9-2—-10=8-20+ 18— 10 =—4.

‘H Tipn, oy undeviler Tov SianpéTny X + 2 elvanr ) x = — 2, Eropévas 0
utéhoroy Tis Sioupéoecs @ (x) Bix x + 2 elven:
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=0 (—2)=(=2)*—=5-(—2)*4+9(—-2)-10=—-8—-20—18 — 10 = — 56.

2a. Tlolov 10 Omoéhownov tiig draipéosws ¢ (x) = 4x* — 24x° + 41x — 5 &a
2x —5;

‘0 BianpéTng 2x — 5 pndeviletan B x = —;—. Edw TT (x) kal v glvan 16 1=
Alkov kai T& UmdAormov Ths Slaupéoecos ¢ (x) Six ToU Zx — 5, B& Excopev TV
TQUTOTN TA :

4x3 —24x2 4 41x —5=(2x=5) TN (x) + v

JéTopev els auThy 6TTOU X THY 'nm‘]v(s—) Kol eUpioKopey :
125 300 205

B2 +F -5=0 n( )+u=10=u

"QoTe TO UtrdAorTrov Tiis Sicnpégews ¢ (x) Hi1x 2x — 5 elvan v = 10 =¢ (%)

I'evikée. To Onélownov tijg Srarpéoewg ¢ (x) ha (ux + P), mov a kai f elvan

atabepai, (a # 0), givar & apbpds v = ¢ (_ !:1)

Mpdypart. *Edv TT (x) elvon 70 TnAikov kad 1y oTaBepd v 16 UmrdAormoy i
Biouptoecos ¢ (x) Bicx (ox + B), EXOHEY THY TAUTSTNTA :
@ (%) = (ax + B) TI(x) + v kai €€ aTfis Bl x = — _i_ eUplokopey

o (=2)=0m(=2) +v - o(-5) =

B) Ochpnpa : “Eva mokvavopoy ¢ (x) elvar Siapetov o x — a, drav kai
pévov pndevileta da x = a@.

1) "Edw elvan ¢ (o) = 0 1éTe B elven ked @ (x) = (x — ) T (%), émou TT (x)
elvar Eva drépaiov TTOAUGVUPOY TOU X Kai GuTioTpdews

2) *Edw elven ¢ (x) = (x — o) * TT (%), ToTe B efven kol ¢ (o) =0

Al BUo arad TpoTdoels elvan dpéows avepad &md T dvwTépo TEPL TOU
Umrohoimou Ths Sicipéoecos Tou @ (x) B X —a

“QoTe Exopev Ty looduvapiow @ | (@) =0<=9 (N =(x—a). T (x)

Mapadeiypata : MMoia and tag Smlpé‘.octg 1) (@® — p?) dua (a — P).
2) (@® + p*) S (a + P) xai 3) (a® — ) 6w (o + P) eivar teheia (o peraPined,
B otabepa # 0)

1) To Umdhormrov Tiis Bicuptoews (o — BY) &1&x (o — B) elven v = P2 — p* =0,
dpa 1) Biaipeois alrh elven TeAsicr

D1 (o 4+ B?) Six (ax+p) TO UmdAoimov elvan v = (—p)* + p* =0,
elvar 8nA. TeAeia Biaipeois kai

3) THs (o8 — B%) 1 (a + B) T Umdhoimov elven U = (— P)° — P8 = — 2p°
éropéveos elvan ) Biadpeois ot dreAns.

AZKHIEIZ

186) N& eupedij To UmdAorroy, ywpls va txteAeadi f) wpatis, Tév dkoloUBuwv Biaiptoecv.
a) (x—Tx+12) : (x—3) P)(3x*—=5x+2): (x—1)
y) (3x!—10x—8) : 3x + 2) 8 (Mx*+6x—1):(x+1)

80

WniomoBnke amoé 1o ivotirouto EknmaiSeuTikrg MoAmkrg



€) (3% —Tx* 4 9x% — 10x + 20) : (x +2) o) (8y?® 4 125) : (2y + 3)
D) (@ —af) : (w?—a) n) (g + ') @ (¢ 4 @f)
187) Na& Tpocbiopiabi] & A, GOTE TO TOAUGVUUOY @ (X)) =x*—2x+ A v& elvar Sranpe-
Tév B1& ToU X — 1. N& txreheodij xaromw ) Sialpeois @ (x):(x=1).
188) Té moAudvupoy @ (x) Sranpoupevov §1& Tou x* — 1 8iBer Umdhormov 3x — 5. N&
elpedfi TO Gmohorrov Tiis Branpéoecos @ (X) @ (X — 1) kads kol Tiis @ (x) ¢ x+ 1.
189) To UmdAcimov Tis Sianpioews Evos rohuwvipou @ (x) Bi1& ToU x* 4 X — 6 ehven
5x + 1. MoTov elven & YrréAorTov Tiig Sraptoews @ () ¢ (x — 2) kad oiov Tijs @ (X): (X + 3):
190) Aeifarre 611 TO TOAVGVUHOY (x+y+zy-—x"—y— 27 elven BiGipeToy Bix &Y
X+y y+1z,2+X

56, AZIOLHMEIQTA ITHAIKA.

*Extehotvtes Thy Siadpeow (a® — P?) 51 (ax—P) eupioxopev (§ 54, HS,
moapathpnols 4n) &g TnAikov 16 Tl (o, B) = o + o'p + a®P? + oP® + p* xai
¢ Umrdhorrov To 0. To mrnhikov 1T (o, B) elven mohudovupoy Suoyevis TeT4pTOU
PoBuou kai GUPHETPIKSY, EXEL 5 épovs kai Tov kabéve pé ouvtedeothv + 1. Elven
BiareTory VoY KoTd TAS KOTIOUOTS ToU ypapuaTos Sloupecewds o kad kaTd TaS
dvioUoas Tou &Ahou B. Elvan pavepdy 8T oxnuoTileTar edkdAws, Xopis v &k-
ot 4 Tipdts s Biuptoeas (of — B9 Bid (a— ). “Emloms 76 tméhormov
atrriis evplokeron dutows (§ 55) kai elvar v =P —p*=0.

*ExtehoUvtes Thy Siaipeaty (o — P%) Bix (o + B) ebplokopey dos TTnAixov
o TG B) = oA B 4 PR — PR Pt ke T imlairon whi = 2B, T
" (&, B) elvon dpoyeves tetépTou Pabuol kol ouuueTpikdy, Exel 5 Spous, pE ouv-
TeheoTas BOAAGE + 1 kad — 1 xad elvar BlaTeTarypévoy kKaTd Tds karmioUoos ToU
& kel Tés dvioUoas ToU . “QaTe kal 10 TT' (o, B) oxnuarileTon edkdAcws &mrd pvr-
uns. To Uméroimov elver v = (- B)® — p* = — 2p°.

* Avohdyous TropaTnpfioels EXope els T&oaw Siaipeow Sicoviuou Ths popPiis
ot —PB* fi o + p* Bia a—pHiat+p dmou peN.

Atckpivopey yevixéds Tos kaTwh TeptToes (navrote p € N).

1n) ‘H Bicdpears (x* — a’) i (x —a) &xer Umdhoimov v = ot —a* =0
ki TrnAikov x*-t 4 oxH? 4 a2x" 34 ... 4 af2x + gt-l

ow : [P @ —G— @) G et e o] ()
My s—yo=GE-y & +y+y'x+yix+y)

o — Pt = (a— ) (o + B + af* 4 B°)
2a) ‘H Biadpeais (x* + a¥) Bidx (x — o) elvon &TeAns, pé UmdAormov v = 2at
xai TnAlkov TS aUTO pE T6 TS TEPITTTWOOEWS 1N,

Elvan : x* + o = (x — ) (x*~' 4+ ax" 2 4 o®x*-3 4 4 1) 4 2a* (2)

3n) ‘H Baddpeais (x* — o) Bix (x + o) Exer UmdAormov U = (— a)* —a*.

«) “Eore p=2p, p €N. Tote v = 0 xai 16 Aoy Tiis Biupéoews elvan :

g1 —oxh-t 4 ofxt i L et i — a1 =T
‘Qm‘ p=2p=>xt—a* =(x+a) (x*? —ox"? 4 oBxh I . — c"‘ﬂ 3
p) “EoTeo TepITTOS & W Eaw u=2p + 1, Tome SE— A, T
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‘H Biadpeais (x* + a¥) &1& (x + o) elven &rerdis, pé TmAikov T6 TTOAUCOVULOV

M=x*1—ax"? 4+ axt-¥— ., —a' 2 4 a"!
QoL
pu=2p+1 = xt—a*=(x+0a) (x''—ax"? tax" 31— ... + at-1)-2a" (4)

Iy 2t =7 =42 4 3) O =2 R Xy
x5 —y5 = (x +y) (x* —x?y + x¥y? —xy® +y*) — 2y*
4n) ‘H Biadpeors (x* + a*) Bix (x + a) Exel UwdAoimrov U = (—a)* + o
a) "Edv p=2p elvan &TeAnis ut Urréhorrov u=2a* kai nAikov T6 T1. "QoTe:

p=2p =>x*+ a* = (x + @) (x* 1 —ax*-? 4 oPx*-3— .. —a*1)+2a" 5)
B) Edw p=2p + 1 elven v = 0 kai T TrnAikov elvan 1o TT'. "Qoe ¢
p=2p+1 =>x"+4 a“f(JH-ot) (x*-1 — ox¥—2 4 a3 — L 4ot (6)

Moy, x*+y* — (x +¥) (x* — Xty + x3%® — x?yd + xy* —b"‘)+23
x5+y (X+y) (‘(‘—(s}r+x2}¢2_\.\rﬂ+yi)

AEZKHEIEIZ

191) Né& mpooSiopioii T& TnAikov kal To UméAcirov Ty kéTwh Bioipioewy, Ywplg
va ExTeheo®i] f) wpakis.

a) (a® — p*) Ba (o — B) B) (o 4 B*) B1&x (« — B)
¥) (&' — p%) B (x — P) 8) (a® + P°) &r1x (a — B)
192) ‘Ouoiws T@v Biopéoewy :
@) (ab — B*) Bix (a + P) B) (a* + P*) B1&x (a + B)
y) («® —p°) Br&x (x + B) 8) (o + B°) & (x + B)
193) *Oupolws T@v Siaipéoewy :

x5+ 1 x?—1 xt—1 x4 1

B et el o

x*—8 ¢ —a® iTb s o Ba® + P2

S et e e R A

194) N& eUpedii moias TeAelas Biaupéoews Tiis popefis (x* + o¥) : (x + a) elven wnhi-
kov kafiva &mo TA ToAvwIUHA

a) x* 4+ x¥ax 4 xa? + o P)xt +x* +x*+x+1

Y) X —x24x—1 B8) yr—y+1 ¢ —wa+ e —wa® + o

oT)y® + 2y + 4

195) Aeltare 871 ol &pbuol 31 — 1,310 — 1, 3V — 1 (ve N) elven Braipetol Bia ToU 8.

57, ANAAYEZIE TMTOAYQNYMOY EIE TINOMENON (ITAPATONTOTMOIHEIE).

A) Inpasia tod npoPifpatos tils mapayovromovfosns. Els & Mabnua-

TIK& TGV Trponyoupévey Tékewy TOANGs gopds ETpéypaner &piBuols els Ywo-

ueva TapaydvTwy, dmws Six Ty elpeo Tol M.K.A. kai ToU E.K.TT. SoBévTwv

! dpifBudy, Bid Thy TpoTriy ETEp@VUHGY KAaoUdTWY Els OUWVUNG, Bia va ttera-.

| owuey tdw Sobeis dpiBuds SianpfiTan UTrd &AAov Bobévros k.A.m. Eis Thv “Ahyeppav

& UETQOoXNHOTIOHOS £vds TrOAVWVUHOU Els ywouevor &AAwy drepaicov Erions TToAU-

wvipwy elvan &md T& omouboidTepa TpoPAnuaTa. Ak THs TpoTriis el ywdueva

yivovtan dmrhovcTepar ToAUTTAOKOL TrapaoTdoels, pdAioTa BE EmITUYXAvETa 0
AUats tliodoEwy kal duiohoewy dvwTépou ToU TrpdTou Paduou.

WnpiomoOnke amé 1o votirouto EknmaibeuTikrg MoAmkrg

97



‘H tpomy) &ig yivopevoy évoc morvwmvipov 0a lé‘yﬁtﬂl kai avalveig eig yivo-
pevov napaydviov i napayovionoinos o0 TOAV@OVOHOU.

Adv elven TrdwroTe Suvarh) 1) TpoTrh Els ywonevov Evds TroAvevinou. Kareo-
Tépw B 1Beopey pepikas ouvmiBels TIEPITTTCIOELS KAT& TAS OTroias HE oTOIYEICOET
Tpémoy EmTUYYGUETON T) TrapayovToToingls HSs Grepaias TOPATTACEWS.

B) Iepintdosig avaliocms.

1) Kowoi mapéyovees. "Otaw of Spor Tiis Bobelons TpOs avduow Topa-
OTAOEWS TIEPIEXOUY KOWOY TapdryovTd, T6Te BéTopey TOUTOV  EKTOS TrapevBécecs,
CUPLVES TIPS TOV ETTILEPICTIKOY vouov, & omoios ouvdéel TOV TOAAaTTACTIC-
opdy pt Thy Tpocheoy, EnA. a4 Pr+yuh=n(a+P+ Y) kol TOTE TpéTreTaN
T& TTOAUGVUHOY Elg YIWOuEvOV.

Mapadeiypata: 1) 4a’B — 20p* + 6a2p® = 2a*p (20— P + 3%

2 x (a—P) + v (@—B) — @ (@—P) = (a—B) (x + v —o)

3) B (x — ) — 20 (x — ) —(x—y)=0E-Yy) CGa—-2w-1)

DI+ W-H-w+3=TE+DW-H-Ww-3=

(=N [TE+)-11=w-HOx+14=-D=(y-3) (7x+ 13).

S5ov) @ —a=«a (a2 —1).

2) Ka0' opadag. "Ecv ol 6por ToU Tohuwwipou Yowpilwvton els dudbas
(tou auTol ThAnBous dpoov) Kol els kdbe piov opddo EEdryeTan kowods Tapdywy
txtos Tapevbioecs kal TapouaidleTon T alTO TOAUGIUNOY EVTOS THs TapevBE-
oews B1° Shag Tag ouadas, TéTe EmiTUyYGveTal | auvdAuois Tou SobévTog roAuw-
YUHOU €l YIVOUEVOV TrOPCySVTWY.

Mapadeiypata: lov ox + Py + oy + Px = ax + oy + Px 4+ Py =

=a(x+y)+BE+y) =x+y)(@+p)

Akéun @ ax + By + ay + px = (ax + Px) + (ay + Py) =

—x(a+B)+y(a+B)=(a+P)E+.

2ov. x*—xy +x2y2— @i =x(x—y) + (2 —y) = (x2—y) (x +y*)

3ou, 44 x4t 4x+l=x*E+x+ 1)+ E4+x+1)=

=+ 1) E2+x41).

4) 500p 4 100p® + 5a*p? — 20 — 4p* — 20P =

— 50 (o + 2B* + oB) — 2 (o + 2B* + oB) =

= (o + 2P + op) (5ap — 2).

3) Awgopi dio tetpaydvev. "Eav fva TToAucvupoy TiBeton Ud THY pop-
oty Tfis Biagopds BUo TeTperyvwy, ToTE ETTEIBT) ¢

(a+B) (c—B) = —P*<= o —P*=(a+P) (@—P), 8a Tpémeran elg
ywépevoy TrapaydvTo, ToU dBpoiouaros Errl ThY Biagopay TV Pdoewy TGV Suo
TGV TETPAYWYWY.

Mopadeiypata : lov 4x° — 259! = (2x%)% — (5y%)* =

= (2x% + 5¢%) (2x° — 5¢2).

2ov. o — P = ap (a* — P2) = P (a + P) (x—P)

Bov. @ — x4 2xy —yr=f— (x2—2xy + W) =t —(x—y)P =
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=le+E-yY]lo-E-yY]=(@+x—y) (@-x+y)
dov. W —w=w(w'—1)=w(w*+ 1) (@*—1)=
=w (w? 4+ 1) (w—1) (@ + 1).
4) Awagopa i G0poropa dvo xifwv. Kara s TauTdTNTOS *
o —pr=(a—P) (< +aP+p) (1)
o+ Br=(a+P) (=B + P (2) ]
¢dv fva TroAudvupoy Blvatal va A&Pn THY popeny Tiis Siagopds 7| Tou
&Bpolouctos BUo kUPwy, TOTE TRETETA Els yIWOUEVOV TPy OVTwY.
Mapadeiypora : lov. x*—27 =x*—33=(x—3) (x*+ 3x +9)
2ov. W4 l=(y+DW—-yv+1)
3ov. 8w + 125 = (2w)% + 5 = (2w + 5) [Qw)? + (2w) - 5 + 52 ] =
= (2w + 5) (4w? + 10w + 25)
dov. (x+2¢)*—x+9)P=[x+2¢)-Cx+ ) ][+ 2¢)*+ (x+
+29) (2% + 9) + @x + §) = (x + 29— 2x — ) (2 + dxy + 4y + 22 +
+ 4xy + xy + 292 + 4x? + dxy + 9P = (y —x) (7x* + 13xy + Ty?)
5) Awagopa §i G0poropa dpoiwv duvapsov. Eis & dbiognueiwra TnAika eU-
popev THY TauTtéTnTa (§ 56) :
R b= (x—e) (x"-1 - oxt o etxh=E o L L=ty e N wad! Ty
(§ 56, 4n) &w p= TeprTTOS.
*fat=(x+ ot) (xu-l SR s el L) ot SRS at+)
of &molan uds Tapéyouv TpoTroV GVOAUTEWS OPITUEVWY Blevipwy Tr.X.
Yol=x-—1)E+xP+x24+x+1)
W+ 1=(w+1) (0 —w'+ @ —w+1)
6) Avantuypa teheiov terpaydvov. [vwpilopey Tés TauTdTnTas
o + 20 + PP = (x + B)*
of — 2ap + p* = («— B)*
o + Pt 4 y2 4 20P + 2ay + 2Py = (a + P 4 ¥)?
Suppovws TPos aUTds, &V Bofev ToAvdvupoy elvan dudmrTuype EvOs Te-
Aelou TeTparycovou, B& TpémeTon duéows els ywouevor Blo TraparydvTeov.
Mopadeiypara: lov a’x? + 20px + B* = (ax + P)*
2ov a?x? — 2afxt B2 = (ax —P)*
Jov @t — 204 1=(@— DY R42x+1 =(x+1)
dov (x—y)t+2(@+B) (x—) + (@+ P =(x—y + o+ p)
Sov X2 + 2 4 w? 4 2xy — 2X@ — 2yw = (X + Y — w)*

7) Tpibvopov Sevtépov Pubpod pi piav petafinoiv.
I. K&Be Tpicovupoy BeuTépou Paduou pé piaw PETAPANTAY £XEl, CUVETTTUYHE-
vov, TH popehy ax® + Px + y, &mou o, B, y elven &uetdpTnTol ToU x kad o # 0.

Edw elvan =01 y. =070 Tpicvupoy elvan EAAITTES (ufy AR pes) kad TOTE €lvan
Sicovupov Tis popefis ax® +y fi ax? + Px dvTioTolXws.
MapornpoUpey 8Tt elvan ax® + y = & (ﬂ - —I—) "Edw x2 +-Lglvon Bia-

a
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pop& BUo TeTparydvev, TOTE KOTd T& YVwoTa TpETETA Els yivopevov Buo Trapa-
yovTwy, GARWS Stv dvaAvetan TLY. :

2x2—8=2(xt—4) =2(x+2). (x—2), 3e-5=3(x—3) =

=3 (x +V-g—) (x s V_g_), 5x2 4+9=05 (x2 -4 -2—) Bty dvodUeTan gl ywo-
uevov els 16 R.

*Emrions Eyomev ax?® + Px =x (ox + P).

My 3x2—7x=x(3x-T7), 5x2 + 12x = x (5x 4 12) \

I1. “YroéTopey &T1 TO Tpicovupov elvan TIATIPES pt a=1 8nA. Eopev TO
9 () =x* +Px+y.

*Emreidfy x2 4+ Px = (x + .[%-)2 - i:—, TO TPIOVIUOV YPAPETN :

2 3 .4
¢(X)=x2+ﬁx+y=(x+—§—)2——§— +y=(x+—g—)2_|34_7 (1
*Eéw Aormrdv elvan B2 — 4y =0, ToTE TO @ (x) elven dvdmrruyva Teheiou Te-
Tparydovou, kaBboov Exomev S8TL @ (X) = X By = (x + %)2 *Edw p2—4y
elvon BeTixos &pibuds, TOTE TO @ (x) mapouaialeTan g v popeiy (1) ds Siagopa
BUo TETparywvwy, Erropéves dvalUeTal els yIOuUEVOY TpwToPoBpiwy TapaydvTwy.
*Edw Sueos elvon P2 — 4y dpynmixos &piBuds, TéTE TO @ () efvan &bpolopa
els THy wopehy (1) 8Uo BeTikdy TrooOTATWY Kai Btv TpémeTan els ywouevov el
T oUvohov R.
Fa: 1) X2+ 6x+9=(x+32-9+9=(x+3)°

7 49 7 1 7
) x2—-Tx+12=(x— —2—)?—7 +12=(x— —2—)2— = (x — --2--)2—

— ()= x—t — ) =E-N -9

3) x24+4x+5=(x+ N —4+4+5=_(x+2)%+1, dv dvoleTan elg T
alvodov TGV TTPCryHaTIKGY GpiBudv.

[IL. Kavoviki] poppij tob tprmvipov.

Eis 10 Tpicovupoy ¢ (x) = ax? +px + vy, Emadh elvan a # 0 Exouev :

¢ (x) =ax?+pPx +y=oa(x*+ -E x-{-—Z—):a(xz—i—Z-%-x—F%—

LY B I 4 Pyy_ BY—day

- B+ D=ulet £y - &+ F]=o{er - ] @
‘H popeh (2) AéyeTan kavovixi) popeij ToU Tpicvupou ax? + Px + .
Eqv elvon P2 —4ay =0, 10 ¢ (x) elvan TéAeiov TeTpdrywvov g TEOS X.
"Eqv elven P? —4ay > 0, 10 @ (x) TpémeTan s ywbpevov BUo TpwToPa-

Bulwv ToperydvTww s TPOS X.
*Edw elven P2 — day < 0, 0 @ (x) Bév dvohveTan Eis ywdpevov. ‘H ToodTns

B — 4oy Abyeton Srakpivovea ToU TprwvUpoy ¢ (X) = ax? + Px + y kal ouppo-
MeTan pe 10 A,
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Mapadeiypara : lov. ¢ (x) =4x*+ 12x + 9 =4 (x* + 3x + - ) =

2 3
=4l Syt _4_] =4(x+ ) =4 BN = x4 3y
Elven A=p2—4ay=12"—-4-4-9=144_144=0.
15 1.2 A 15
2ov. q>(x)=2x2—x_15=2(x2r—-—;-— 2) = [ _T) _R_ 5]:
121 1o ll 2 11
=2[x—p) - 16]—2[0——)-— Pl=26-5+P&-5-P=
=20+ O x— B = 20xt D) (x— 3 = @x +5) (x-3).
Elvan A =p?—4day=124+4-2.15=121>0.
ov. ¢ () =3x2+ 5x +4=3 (x2+%—x+%)=3[(x+—z—)2 -
oS %Z £ %] =3 [(x+ %)‘3 1 %% , BEv dvadUeTon eis ywopevor els TO  oUvoAov
Tév oyemikédv. Elven A=p>*—4doy =5"—4-3-4=26—-48=-23 <0
I') Tuvdvaopdg @V mponyoupiveOy TEPITTdOoeny dvalicens molvwvipov.
Koerér Ty Tpotriv els yiwdpevov Evos ToAuwvipoy, i’ Soov elven Buvarm f dvé-
Auots aUTh, elvon ToAAdkis dwéykn va yivn Epapuoyt kel ouvBuaouos Buo
TMepioooTépwy TEY fiBr) EeTaoBaiody TEPITTWOEWY.
Mapadsiypara : lov of + a®p? + P! = o + 20P? 4 B — o®p? =
= (a? + P22 — (aP)? = (o + P* + op) (a® + P? — af).
2o, (x + ) — @t —xp X+ Y+ @) =E+ Y+ ) 5+ y—w) -
~xy (X +y+w)=x+y+)X+y—0-—xy)
3ov. (xX2—92—(x+5)x—3P=x+3PE-3N*—-(x+5) x—3)*=
=(x—3N[x+3N->x+5)]=E-3PE*+6x+9—x-5) =
= (x —3)2 (x4 5x 4 4).

\ JANAG: x2+5x+4=(x+%)2—%§+4=(x+g)2_%=

(\{ + s ) (\(-i- o __»)_(v+4) (x + 1), Emopéveos elven :
e -9y —,o+5>cx—3>2:(-\—3)2<x+4>(m+ .
‘ 4ov. Na avarvbifj eig yivopevov 1| mapacrasic.
(o, B, 7) = o + P + v — 2a°P* — 2032 — 2Py

Elvar TT(q, B, ¥) = + P* + y* + 20PB® — 20y? — 2P%y2 — 4Bt =
= (o 4 B2 — ¥)? — 40P = (o + P* — y* + 20B) (o* + P*— ¥* — 20P) =
il 1 B = vl e =R =

Se+p+Ve+p-r)E—-P+r¥) &—P~%

| S5ov. Na avaivbij eic ywopevov 1 mapactacic:
\ I (apy) = a*p + af® + a*y + ay® + Py + Br* + 2aby
| “Exouev T (a,B,y) = (o + af?) + (a*y + PPy + 20BY) + (Y’a + ¥*P) =
| Sap(a+PB)+y@+pP)+y(a+p)=(@+P[B+y(atp)+y]=
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=(a+[5)[uﬂ+va+vﬁ+)'2]=(a+B)[G(L3+Y)+Y(B+Y)]=

=@+PE+N &+

Enueioog.  Kabe dxepaia Tap&oTaois, 1 &mola Btv B dvahUeton els ywopevov Ey-
ypopuaTwY drepaiwy TapayovT@y, 9 Abyetan mpdxn. Ax. ol TapacTaoas X + 5, Tx? 4 2,
12(a? + BY), X* + Xy + ¢* el Tp@TAL

ATZKHEIEIZ
196) Tpépate els ywdueva TapaydvTey T& TOAUMVULS
o) 3xty — 2xy? + Sxy? B) 2apty + Tetpyx — ¥ 3a*pyly
¥) a(x =) —A(x—Y) §) x* (a—P) —a+ P

€) 4(0:—313}(3:;—\;;)+5(3B—a)(x—3qa)

197) Tpéwate ey ywouevx TrapaydvTLy T& TOAUVUUC

a) gt + ay + Py +ap B) 3w —Tw* + 3w -7

y) 6X® + 3t + 8Ax + 4N 5) 44adp + 77ap® — 20a?p? — 354p*
§) af (x* + ) +xy (@ + B9 ot) (a+ By —(a® + B*)

8] (“"FB’Y)"(““'*’W_Y’) N w+ o+ +otwtl

198) Tpéyore els Yopeva TrapaySUTY TS TAPATTATEL

o) w—1 p) Tx* —Tx y) 4yt =7 8) 4a® — 49p* i

£) 490" — ' oT) 200x® — 5ax ) 3x —2a + PB)* — (a4 3x — B)?

n) (5a? +2u-3)‘—(a‘——2a—3)’ Y —y Y

199) Tpéyate €S ywépeva ToapaySvTey TS TAPATTATEI :

a) Axt—A, B) ® — a®, y) apt —a'p, 8) w°+ 125a"

£) af —al— ot + 1, oT) xdy? —x? — '+ 1, D) (B +4) (x + 1) — (B + 2x)?

) AX? + ZAxy -+ Ayt — (x + 9 8) of — 9a'pt — Pt + 9p°

200) Moiov elvat TO gmrdhovov Tiis Bianpécecds ToU ToAuwvUpoy ® (x) = x3 - x? — 21x+
4+ 45 51&k ToU X + 5 ; Tptyate 70 @ (x) els ywopevov TpwToPabpicw mapaydvTwv.

201) N& &uouBoly elg ywoueva T3 TOAVGVUL

o) ot — 183 +81, B) ¥y —2¢% V) 200 + 20y + 5 ¢t

5) (x+ ) 4 1 =2 (e W) ) (@ +9) (& +4) = (ax + 6"
ory (o 4 BT (xh + ) — (@x + BY)h D) (3 —2)* 432 Bx*—2) +256
202) ‘Opolws T& TTOAVDVUNA ¢

@) 25x* — 110x + 121, B) 25x* —20ax + 4a®

y) x* + 7x + 10, g). xt—x—6, €) x4 4x + 3

oT) x*—2x —8, D) x*—3ax +2at, M) ¢ —(K+ Ay +Ka
8) x* +8x + 12, ) x*+3x+5 1) x*—Tx + 13

203) ‘Opolws T& TRIVUMX :

a) 9xt — 30x + 25 B) 3y* +5¢ -2,  ¥) Tw* + 25w — 50

8) 522+ T2+ 3 € 2y =5y +4 o1) —3w® + 4w — 3

204) 'Opoiws al TAPATTACES :
@ (x+3) (= 1P —4 &+ B (+ Pt -yt — datpr
y) At AL 5) 16A* + 9, £) w'— o' —apt + 20°P
aT) of + 4aB + 3pe, ) o — 4ap + 3p%, n) 16w* — 17w? + 1
205) Tpéypate els ywduevoy THY TapaoTaow :
A; (x— ) + (x + ) (x — ) = 2B(x* + o). Tlola f &mbunmixh TIWA Tfis A B
X=a-+ H
206) Na& Tparrouy Els ywoueva TapayovTwy ol TapasTdoes :
a) 16a%pt — 4p* — 4o + atpe
S e
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y) x* 4 2x2—3 8) W4yt —-2

& (@ — 4~ (B —2) (& + 2)*

o) (@— B+ (B —y) +3(—P) (a—y) B—y)

207) N& petaoyxnuaTiodij 16 ToAUGVULOY :

e(X)=0Cx -1 (x—2)*—-93x — 1) els ywéuevov mpwroPabpiwr Tapaydvtwv ka-
Bax ked 1O f(X) =% —4x —5.

Mola # &pBunTikd) Tipfy ToU TnAlkoU ¢ (x): f(x) dtav x =0fx=—3;

208) N& Tpamd] els ywduevor 10 @ (x) = (x* — 9)? — (x + 5) (x — 3)? xabds kol T&
FX)=x(x—=6) (X +4) + 9x + 36 kal va ebpebij f| &piBunTik Tiud ToUu Tnhikou

1
D (x): F(x) éTuvx:—S,x:Af,x=0.

58. MLK.A. KAI E.K.IT. AKEPAION TTOAYQONYMON,

a) MLK.A, 600 i reprogotipoy molvovipmv. Els mhv Siaipeoiv roAuwvi-
uou &1& moAvwwipou (§ 54, H) eibopev o1 Eva dxépaiov mroAudwupoy @ elven
SianipeTdv Sik ToU dkepaiou ToAuwvipou A, éav Umdpyn fve TpiTov dképaiov
ToAucwupoy TT, doTe va elvon ® = A IL (1). To @ Aéyetan xal molhanhaciov
tob A, TO 8¢ A Sumpétng tob @. "Ao iy (1) ouvdyouey 81 TO @ elvan kai TOA-
AamAdaiov ToU T, 1o 8¢ TT SicupéTns Tou @.

Mopadevypa. To (x + 1) elvan SicapeTov Six Tou x + 1.

Té x% —y?* elven Brcapetov Bix ToU X — .

To x® 4 @3 Btv elvan SronpeTdv S ToU X — .

Maparipnorc. "Edv 16 moAucovupov A elvan Siaipétns ToU @, TéTe Kkai
k&Be TroAucovupov AA, dmou A elven oToBepa Sidgopos ToU pnBevds, elvar Sia-
péTns Tou .

.x. ToU x? — ! elvon Brcupérns TO X — 2 kafloxs kal 6 5 (x2 —y?), 1O
~4(x? — ¢?), 10 A (x2 —y?), Smou A oTafepa # 0.

‘Opropods. Aobiviov dvo axepaivv morvovipov @ kai L keleitar koivog
Siapétne abrdv kabe axépatov molvdvopov A, t0 dmoiov Siapel akpific K ai
W @ kai w0 X.

TT.x. Tév ToAvwvipwy x® — 1 kai x* — 1 elvan kowds SicipéTns TO TOAUC-
Wpov x — 1, koBds kal 10 A (x — 1), dmou A = orafepa # 0.

Kokeitar péyiorog xowvog dwaipitng 6vo ij mepiosotépomv mohvmvipoy 1o
Tolu@vupov peyiotou fabpod, 1o omolov Swapel akpifdc kabiy and ta dobivra,

Edqv tév moAvewvtpwy A,B,I efvar 6 A 6 MK A., 8& elven kad kdBe wohu-
@uupov A4, émou A oTaBepd, wéyioTos Kowds Sianpétng aUTdv. *Amd Tous &rei-
Pous alTous peyioTous kowous SiaupéTas, ol dmoiol peTaty Twv Siapépour KaTd
OTafepov mapdyovta, 0@ Bewpolpey Kata ovvlnkny éxeivov, 6 dmolog Exel Tovg

TLOVGTEPOVS GUVIELECTAC.

Awa va gipopey tov MLK.A. molvovipov avaieiopévoy eig ivopeva npo-
Tov rapayoviov, oxnpartilopey 10 yivopevoy tdv kolvdy povov napaydviov avtdy,
"-nuﬂavoptvou EkGotov pE ToOv pikpotepov and tove Exk0ftac tov. Kuviehsotic
00 MLK.A. givar 6 toyov apbpoc (adpiotog).
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Mapadeypata. lov. N& eUpedi &5 M.K.A. T&Y Hovewuipcy

18aplyx, — 48c*PPyiw, 30aiplyy?, — 24Py

Elven : M.K.A. = A2y émou A= orodepd. Auvdpeda v &vTiKaTOoTT-
ocopey TOV A 81 Tou M.K.A. Tév &p1BuNTIKGVY ouvTEAETTOY A = 6.

2ov. N& ebpedfy 6 M.K.A. T&v TTOAUOVUHGIV.

A= (x— 1)? (x + 2%, B=5 x (x = 1) (x + D% F=(x" + 3x42)* (s = 1)

:

T A xai B Eyouv &vodubij elg ywoueva TPWTWY TAPCTYSUTEV.
3 9

A& 1o [ elven ¢ x27+3x+2: (x + —2—)2——(+2=(x+%)2_%
= (x+ % 4 ,.51_‘) (x J{_%_ é_) = (x 4 2) (x + 1), Emouévexs
F=(x+2)? x+1)2(x—1) xad téTe Eyonev 8Tt MKA. = (x — 1) (x + 2)%

p) E.K.JL &oo i nEPLIOOTEPOV nolvavipov. Kekeitar fhayiotov kovoy
rolharhaciov 800 i nEpLOGOTEPLY rolv@VOpmV 10 molvdvupov tob Ehayictov
pabpol, 1o dnoiov Sraipeital axpipdc & Evog Ekaotov £k T@V dobiviwv.

Avd va ebpopev 0 EKIL S00Evtav molv@VOReV td droia Exovely avaludil
glc Twvbpeva TpATOV TapaydvIoy, aynpatilopev o YIvépevoy tHYV kowdv Ko
P Kowv@v rapayoviov adrdv, happavopivov éxdotov pé tov peyalitepov ikt

TOoUL.

(l

IMapadeiypara. lov. TO E.K.TT. Tév povewiuwv6a®p, — 15aip?y, 45apyx,
— 30a®By’w elvan TO HOVAVUHOV 90cd Pryixa f yeEviKWTEPOY TO ActBly?® x w, STrov
A = oTabepd # 0,
2ov. N& evpedfj T6 E.KTT. &V TOAWVUHWY ‘
A=Ex-1)¥E+2? B= Sx(x— 1P (x+ 24 T=(x+2)? (x+ 1) (x—1)-
Elvaa EKIT. =5x(x =1 (x+2)*(x + 1)? f| yenkcoTepoy |
Ax (x— 12 (x+2)° (x + D2 |

AZKHZIEIZ

209) N& evpefii & M.K.A. TéY TapaoTgEWY !

a) 12aPx, 6axy, 3apxy

B) 45a'pxy?, — 15a’pixz, S5a'pxty

y) X'yt — xit, X4yt + Xy, xR+ 2xhy? 4+ XAyt

8) a* — pt, ad— Ba' at — Bl

e x*=1, x—3x+2 x'—-X

201) Na& eUpebfi To E.K.TI. Tév TAPaTTATEWY :

o) 15apixy, — 120%p%x 0, 36aPxw?, — Sarpxeiy?

B) 6 (x + )t 8 (x*—y), 3(x—y)*

¥ xa—1, x¥41, x¢=1, x#—1

5 A== 1 (x+3), B=+30)E+ DY [ =(x?+6x+9) (x—1)*
211) Né& ebpedij & M.K.A. kol 70 E.K.TI. T6&v TapaoTagEwy !

a) A= 35x4 (x? —y?) B =—42xy? (x — ) (x* +y)

M=Txty (x*—y*) (x + )

By A=x'"—4x +4 B=x*+x-6, r=x*'—4, A=(x*+6x+9) (x=2)*
Y) A=a®—p% B =3P —3apt, [= (- (a—-P)

5) A=5wt—5w, B=(o*—1)(*+ 1)} I=(2*—1)(=+ 1) (w* + 1).
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95, PHTA AATI'EBPIKA KAAEMATA.
a) "Alyepmrov xhaope. To axpipic mmhikov dvo npayponk®v aplbpdv a

Kai P, copporiletan pt to —;- s kai héyetor ahyefpicov khdopa. “Yrotifeton p # 0.
-3 3 =3 3

ﬂx ;:_)vl ;E’ :—5-1 ?

Té& dhyePpikd KA&opara elvan oxeTikol &piBuoi kad ioyuouy &’ crTédv SAan

of 15107 TES TOY &PIBPM TIKEY KAQOUATWV.

glvan GAyePpik& kA&opaTa.

Kéfe mrporyuaTikds &pibpos a TibeTan UTo Thy popery % 5nA. Khdopa-
TO§ ME TrapovopaoThy 1.
KB khdapa pé foous dpous,iooUTan pé 1, Sqi\.% =1, (a # 0) tvid kB KA&opa

=
P

TAPOVOHATTOU.

_— ) ¢ 1 ~ 3 e AT R s A ~
iooUTal p¢ TO ywopevov a - 5 5nA. Tou &pBunTou émi Tov dvticTpogov ToU

"Edv nohharhaciacopey i Suaipés@pey todg Gpovg khaopatog pé oV avtov
apOpdy ( # 0) mpokimrer Khaopa icoddvapov mpos 1o Gobiv.
B D L
A#0 AR
Mé v tpappoyny Ths iB1dTnTCS aUTHis arhomotobpev fva kh&oug, éav o
Spo1 Tou Eyouv Kooy BiaipeTny, kot tpémopev ETEPOVURG Khaopata £ig HpOVIRA.
Al TpdEeis Tis Tpoobipews, TS dpapéoews, TOU TOMamAaoiaouoU Kai
THs Sicupéoecs yivovTon OTreos kad gls T &pIBUNTIKG KAKOUOTA.

*Edwy ToTE Elvan % -

B) Pnrov ahyePpikov khdopa. To mnkikov tiic Sunpéacog s0o MOAVOVOROV
A kai B tifcton Ond Tty popenyv —AB— kai Aéyetar prTov dhysPpwov khaopa i
Gride pntov khaopa.

To xAdopa % Bix k&Be Tiphy TS BETOPANTTS 1| &Y peTaPAnTEY TV A

kal B AauPdver cos &pifunTikiy TLAY 16 TriAikov TEW APIBUNTIKGY TINGY TGV
A kai B 81 Tag Becopoupbvars TIMGS TGV peTaPAnT@Y, Etcnpoupévey TRV Sowy

i . : AT - . .
unBevifouv Tov TTapovouaoThy B. ‘Emopeveos TO KAQOPQ = @5 OUVAPTNOIS EXEL

TeSfov dpiopou fva cuvolov el 15 &roiov Bty TepiexovTan of Tiped ol pnBevi-
COUO'C(I. TOV ﬂGPOVOUGO’TﬁV B. “QoTe & UmoTifeTan méavtote B # 0. ﬂx TO KAG-

Oua ¢ (x) = "-’-i; &mou x € R, Exer medlov épiopou TO owvohov R—{2}, Biom
=
Tpémrer va efvenl X # 2.

x—1 . ‘ e X
To khdopa F(x) = (:%h—m, xeR, elvon dpropévor i kabe .x S
T dmroiov elven (x —3) (x + 1) #0, A x # 3, x #—1. "Apa 1 ouvdpTn-

015 F (x) £xe1 mebiov dpiopolU TO ouvoAov R 53, —1F
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(x +2)°
e
x2 45 # 0 51& kdbe x €R.

To kAdopa o (x) = #yer mebiov dplopol TO R, Biomi elven

xf 4 Dy A
X —y+ 7
15 glvohoy Téw SioreTarypévav [euydv (x, ) ToU R X R &i1& 1& émola elvan

3x—y+7 #0.

To xAdopa o (x, Y) = &mou x € R kai y e R 6piletan €lg

¥) "Anhoroincic. Kabe xhaopa :F arnlroroieitar, £av oi Gpor tov Eyouv

KOOV mapayovra.
s JEY 3y
Mapadeiypata: lov Na &mhomondy 10 ¢ (x) = S

6X%wz
Acupolpey Kkai Tous BUo dpous Tou KAGopaTos 81 Tou 3x%z kai Eyouev
p(x)= %"{; Emreibt)  UmoTifeTan & TOpOvOHAGTNS Tou BSobévrtos KAGouoTOS
6xtwz # 0, & elvan ked 3x%z # 0 xad 1) Sicipeois TEY Spuwv ToU @ (x) ik ToU koi-
voU mapdryovtos 3x%z elvan SuvaTr).
R £ cEig
20v N& &mhomoimn8fi 16 kAdoux ¢ (x) = xlﬁ}:'ﬁﬁ_@'
Elvon x!—4=(x+2)(x—2) xad x*+5x+6=(x+2) (x + 3), émo-
x+2 x—2) . T | ‘
péveos @ (x) #W To Tebiov dplopou elven 10 R — {—2, —3},

Si16m1 pkmer v& elven (x +2) (x + 3) #0 8dnA. x# —2, x# —3. ’Ewadi U-
TapYEL KOWOS mxpcrymv & x + 2 eis ToUs bpous ToU @ (x), &mAomoloUpey Kal

Exoupey @ (x) = ; ﬂapcrrnpouuev 611 TO véov KA&OUQ - ;23 glval piopévoy
g -4 Ay 8 b
Siad x =—2, d19T ylveTan == 4 Bix Ty Ty X = —2, Sk va elvon Speos

" \ \ \ x*—4 L x Vo s AT o
foov Tpos TO Bobev PR B £y kol abTo Tediov dplopou 16 R—{—2,-3},

SnAadh kai Bix TO KAdOLQ i%ﬂd BewpeiTan &TL elvon X £-2, x £-3.

3) Tponn el opdvope. Ak v Tpépwpey pnTa KAdopaTa el duwrvug,
tpyaloueda s kal el T& &piBunTikg, &nAadn elpiokouey Eva kowov ToAAa-
TAGaiov Tév TapovopcoTtdy fi T EKITL kai moAlamhacialopey Tous Opous
k&Pe KA&TUaTos &l T dutioToiyoy TnAikov Ths Sicupéoews tou KIT. ) Tou
E.KTT. 81& ToU TrapovopaoTou Tou Becopoupévou KAGoHATOS.

Mapadeiypata : lov. N& tpamouv elg duwvuua TX KAGOHOTO :

3 By
2By’ 3ay' 6ap

To EKTI. Tév mapovopaotédy elvan 6afy kai Ta dvtioTor e mpos. T&
KA&ouoTa TrAika Ths Biaipbosws ToU 6oPy Bix kdb: ToapovopasTou elvan 3a
2B, y, Emopbves Ta Spcovupx elvad

S0 Rl A
6apy’  GaPy ' 6oy
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2ov. Né& Tpomolv els Spcovupea T& KAGoUOTA |
—da—2 B—= a1 s of + 2
a+3 at—9"’ (a—3)*

Oi mapovopaoTai elvan @ &+ 3, o =9 = (ax+ 3) (@ — 3), (ax—3)* &mo-
péves Exow E.K.TT, = (a + 3) (o — 3)* kai & drioTorxa ik elvan @ (a—=3)%,
a—3, a+ 3. -

TToAAarAaci&loper Tous Gpovs Tou A pt 10 (a— 3)?% ToUs Spous Tou B
gmi TO a— 3 kai Tous épous Tou [ Eml o+ 3.

o : A= SE=R B0 g e+ 1) («—3) (@+2) @+
AT ETD @ CERONCEER CES R
AZKHIEIZ

212) N& elpebij 1o olvohov dpiouou TV k&Twd KhaopdToy :
5 Tx +1 2x* 4 3
&) P =g Be®W=gp3 VW= _&xTi
3x — 1 =3
(T ¢ x) = m E) T (x) == _Ix

213) N& amhomombolv T& KAGOPATE :

12x? ay? 27a%proy Ix? 4 3x
@) Tda*y? 18a'Puaty? Y) %% — 2%
w! — 81 x?—6x +9 (ap—1)=(a+ 1)*
8= Vo TR T aF B
(x2— 4! —(x + 2)* Xt + X of — Pt
Y X! —4x +3 ns— o ol —a—p—p
214) Tpéyare els dpdvupa T& KAGopoTA !
3 — 5x x4+ 2
o A=sised e ol SIS e T S
3ap 2xy L
B A= Sogic’ B aper: | T DPwe
__1___ ___._1_4— e —ia—
NA=Gp - 0= @-0GE-—®' -0 -9
x}—x!—4

215) N& &mhomrompij 1o xhdopx @ )= \T’-:_S'TJ—6

Moiov elvar T6 Teblov ToU OplopoU TOUTOU ;

69. TIPAZEIZ EMl TON PHTON KAAZMATON.

A) Ipooheois kai aguipeoic. Tpénopsy ta Khdopata eig dpdvopa, Kal 1)
napaotacic icobtal pé khaopa Exov Og apBpnTiy 0 @bporopa oV ambundy
Oy KLAOpGTOV Kai GG MapovoRacTiV OV KOWVOV mapovopactiiy adtdv, siva
oniady Eva pnrov Klaopa.

Tapadeiypara : lov. N& txrerecBouv ol Trpdters :

5 2 -3
A=sop ay T a2

‘Eeidf TGV TTAPOVOUACTEY TO E.KIT. = 12a®By?, Exopev :

o 20y 24ay 2 9a'  24a'py’ :@y:&ytwﬁi
12a2py? 12a2pBy? 12aBy? 12apy? 12aBy*
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2ov. N& ylvn va prTdv KAGopa f) TTapdoTaoTs ©
1 1 1 2
A=g—tormsr T oimse TGTDH
Emedh: x2+x=x(x+1), *+3x+2=0x+ 1) (x+2),
x4 5x+6=(x+2)(x+3), T E.KJI. Té&v TrapovopacTédy elven :

X (x4 1) (x+2) (x+3) xai Exouev :
et ain® Yy SE Tl 4r g S 1 v wil
X x+1) (x+ 2) G+ x+3) X (x + 3)
x4+ D FxE+D-2E+)E+2)

+
+x

_ G+ E+N+x&+I) 2
= XEFDEFDE+I)

_xﬁ-r5x+6+.\:2+3x7ﬂ:5x—2x2—.6xr4: X4 3x 42 .
. XETDE+DE+I) XEFDEFDEFI

e AR BRI, oo e oo
XE+DE+YE+ x(x+3°
‘H A elvan copiopévn els 1O ouvohov R — {0,—1,—-2,-31.
B) IMoh)lanhaclucpog kai Swaipeoic. Ad vi mOALanhaclGoOUEY prtd KhA-
opata oynpatiCopey Eva Khaopa pé aplpnTiy 10 yvopevoy td@v aplpntay tdv
So0évimy Kai TapoVORUsTIY 10 ywopevov t@v napovopactdv. To yivopevov
pNT@OY Khaopdroy elval rowrov Eva pnrov Krdopd.

ALl v SLaipEG@PEY PTITOV khaopa 86U drhov mokhanlacialopev to npdrov

éni o avriotpogov 100 srpétov. Kai to mnlikov pntdv klaopdtoy givar pnrov

Khaopa. F ST
. Lk e .
Qoe : ?X'E—B’XA'ECW B#0 A#0
A Jeils
'KCIi:%i-g—:ix?éWB?éo.A?éOKG‘lr#O_

Mapadeiypata : lov. Na& yivouv ai wpdteis
12x*y 10y  2Zox (_ ﬁy)

TSap X' 3Py \ xy
i ¢ . —240x‘yaly*p  — 16aty?
To ywopevov glven: —Teofigt Py

CEmeibh of 8pol KhooudTwy elvan ywopeva,Suvdpela v& &mhoTrorfowpey,
dutows Kal EEITa V& UtroAoyiowyer TO YIWOUEvoy TRV KAQOTUATWY).

2ov Na yivovy ai mpagels: [x e Sl

” e
Exousv : "oy G+ W) =T W)
(2x* 4 297 - (xy) _ Bxy (X' 1 ¢%)

= oy AW G- )
g g it bt Plogivapt 4 B0
3ov. N& ylvouv of mpdtels @ — e .
& . ‘_3331: B c_(’jiEE_i— p* = B*(a+P) (x—P) (a* + ap + P?)
Exopev : o —p? B (a+ P) C—P) (@ toBFPIP (@TP) 1

(dvetdpTnTov TGV O B).
dov. N& ylvn éva pnTov KAGopa ) TapdoTaos :
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. fix=3 x—4\ x—3 x-4
A_(3x+l_4x+1)‘(l+3x+1 4x+1)
. . x4 DE-D-Cx+DE-9
Exowev: A ="——" o @x+D '
a SR L2030 T4 LS AR L
i Gx+ 1) @x+1) TN ICES)
Gx+ D@+ D+ E—3H -4

& BicupeTios T xal

‘O Bpérns ylveton @ & = TGS
_ X pax x4 lex_Sx-dx+12 ) ot
Bx+ 1) @Ex+1) (3x+1)@x+1)
Xt 1 13 (2 + 1)

S A= F o yax s D) GrF D@+ D

+ &

Té mediov dpiopol B& elvan R—{ l,— 1}
)

)
el (3!~'l+ L 81601 elvon kal

o 1
kai Eyopev : A = I D@D . TCaEmY) B
x2 4+ 1 # 0 B kdBe x e R.

“Qore | A elven oroabepd, dvetapTnTOS TOU X.

I') Lovleta k).aopara. Kabe xhaopa T0D Omoiov 6 Evag tovhayietov Gpog
repExel Khaopa héyetar oovdetov. To pntov khaopa pé Hpovg dxepoiag mapa-
otaoelc Afyetan anholv Khaopa.

"Ever oUvBeTov kAGopa TpémeTan els &mAoly, £v BioupEowouey Tov &pifun-
TAV Tou B1& TOU TOPOVOUXGTOU TOV. *Emrions #va oUvBetov kAdopa TPETETOL
elg &mholv & ToMaTrAaoidowhey Kad ToUs U0 Spous Tou i Eva KowoY TOA-

AamAdotlov kai ouvfBus g To E.KTT. Ty mTapovouacTy, Toug Omroious Be-
houev v EEoelyeopey.

X
Mapadeiypara: lov. Na yivn &mholv TO K= \%1——)(:(1
Rl Ry

W y . e x=1_ x¥4xd=1  2xt-1

O &plunThs yivetan : A=—F+ 5= = THEFD — xGFD
kol Exer Evvolav TTpayHaTIKOU &piBpol bTov x # 0 xad x # —1, SnA. SpileTan
elg 1o oUvohov R — {0, -1}

e |

X x—]_x’—-x_’-+—_1 b, 1

‘O mapovopaoTths yiverar : T=—=—"—F— =577 Txx+1)
kai dpileTon elg TO aUTO pe Tov &piBunThy Tou K cuvohov.

» . * A 2wt iR L xtE il oLy

Exouev Aormdy K= = iy "six 7 1)~ x@&x+D 2x2—1.

TN ey
20v. Nt yivn &mholv T otveroy K= = i
crwr G
TMoAAamhaoalopey Kkal Tous Suo Bpous Tou K ¢l O ywouevov
(x + ) (x —y)? “Ymorifetan X # Y kol X # —\y.
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[iiw+x+w](x+w)*(k—w)’
*Exopey K = i ] =
[orop T g ) G0
G+ E-WFE—WE YY) G+ G- et + (x—y)7]
I T ey ) L G-+ (x+
=(x+y)(x—y) =x*—y2 :
I_T_ =3

X

3ov. N& yivy amholv 16 ouvetov K = 2 3
A-3) =D

TR E

’ w 1
‘Q &pidunTrs, Yo T TpoUmddea OTI elvon x #0, x # — =

x—2
: \ = =3  x=2 1_3,\ i g
YWETm'A=1—+2{"41_+—3x*2_x+! =F1 Edv kal x # 5
X
o s A E=D O ED—G=DECx+D _ x4 1
chdls Zx+DGx T D =G FrDoxT D

‘O TropovopaoThs, ME Tas aUTaS @ kal els TOv &pibunTiy Umobéoes Si&

TOV X, YiveTau :

x—2x=3)  Cx+1)ExEl)tEx—2)FE—3) Txr 47
M=l+mrmnerd Zx+Dx +D SEIDGEFD
o 7(x + 1)

T+ Ex D] o o
o s 1 ST X x4+ 1)
Etropéves elven K—A.l'l— xIDG T (2x+])(3\ =
E;;i]])) ((23’; i Il)) _(',?;j_ :g dvsiétp'rn'rou TOU X, B1&x kdde
1 1
xeR {0, - 5 -5}
s
AZLKHIEIZ
216) N& dktedeaBolv al mpaters :
! 1 ! by &y T 1 2 3
drtete T Pty TEy Y iritioT T

x? y? RSN o @
S)I_qﬁ-w_x O Fei kg 13 cw)ﬁ+w§2—__w

217) N& yivow &va pnTov KAdopax ol TapaoTdoes :

2x—1 x+3 9x=1 1 1 6
AT - u+3+”§—’3‘_u=“:9'

x—1 x—3 X—o —p (a—P)?

2 s R g @) (x—P)
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218) ‘Opolws ol TapaoTAOE :
3 —5x? 2a 3p
@ x=1% 535 -~ Pl Trmmp Tw=p
2xy 1 LN T 2
Ware~* DRl "“T70 o1
219) N& ebpedij, &v w € R, 16 mebiov Opiouol “Tis
B e SR e B L
h= 4 (0 —3w + 2) o —4dw+ 3 4 (w—5w46)

v& TeBfi ) A U ThY uopqmv tvds prTol KAGopaTos Kal va elpeBij f) dpibunTikd Tipn Tou tla-
youévou, dtow et @ =1 f w=— 2

220) N& yivn &va pnrov khéopa f Tap&aoTAoIS :
a2 B A R )
A= i 1dap+3p* ' 4(a* +30p+28Y) 4 (a+ 28) (x+3P)
221) 'Edv y € R v& elipedij 1o mebiov bplopou THS TAPACTATEWS
1 1 * 1 B 2
A= oro TP Tvrz T@FTowT6 ww+3) '

va Tebf i A UmO THY

popehy pnTol kA&opaTos kol va eUpebf | kR TouTov S = —2.

222) N& amhomomnfi kabe pia 4o TAS TAPACTACELS :
-9 —(x+5)(x=3)  p_ -D49x+ 1)

P & Fx—12)7, d (x® + 6x + 5)°

kol v& Tpoobiopiodij To &Bpowopa A + B.

223) Na yivouv ai wpdies :

Txkp 3aw 3x3y 4ap?  10ay
—\{-‘T B (- zaps) (& Sx\y Bx®
3x 42 2x 3x —2 5) x—=1 x41 & [Gx“m ﬂ’xw]_ 2x%w
T5xr  oxf-4 4 a+p ot—p* Sap  ay 1 5apy
a+p 1 1
o [g2 + 355 e + e

224) N& yivowv al wpdtes :
x'—2x 41 Xt +3x+2 a—1 a _c:-—l]
2| ' ) sme® e + 50 el

x’+2x+1 X*—3x + 2 at1 a

)[4 2 ]
LTt a

l4+x 1-—x 2x* 1 at + x* 2]
Pl Rt S S e e R L
)[l—x 1+x]'1—xs)[a‘—x‘+u+x a—x]'[ ax? +x
) [E'_""_“'ﬁ”r?j, i+£“ﬂﬂ] gt

ot — 4af — 21P° o —p? a—17p
225) Na yivy fva pnTov xhdoua f) Tap&aTaols :

Y) [C‘ =

A 0 H AP oA, *‘+3W:_2_w_. !
T X 4 ye —3xy— 10y* * x-5y
_ 20 200 _ g et
F B P AahBe o b SR
(Rt e S N
& "fp—2« P a—28 px )

3 3
Y)r:'i—”?“"{" 1+ B +ﬁ
MEET +y a+p
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o B
—u_ GB_B!

- o + B ﬁ 8 1 % i

e 1o LG Ok MR
ap T

1+ - 1 _4——-d+‘3

226) Na éx-rslwﬂouv al ﬂpdﬁsu;

1
wgmm—w*'@ 7@—@ T HG-®

sippr poudla il p gl pes SIS
ﬁ)w—mm—w*’m NE=o tH—DG-B
Y) Yk + ___ﬁ_t@___
®= wwfw ECI )
5 - PY p
(@—B) (a— Y)

227) *Edv elven _._+ ﬁ +

Py -
(a—P) (a— Y)
al
e N RNETIE)
_ 0 Beifare 6T &Andele :
alp—vi, PO —;’) +y(a“ B _o

<) (ﬁ+ﬁ+v)’ﬁﬁ’+ﬂ’+y‘ﬁ) = 5

£928) Asitare 811 &l TTAPOTTHTES

K = XP 4 2% 4 4x2+ 2x? + 4 +8 A,’E.sz'+4¥“r{k*+4x—8
xt +2x+ 4 ! T i

tven els T R, 6T ooBuvapoly pE dkepalas TapxoTdoes kadmpoodiopi-

+ A? Kul v K- A
229) ’Edv elvor a = Tis ,[3 T mpooBioptoate ThY Tk ThHs T = 0é+ px
i —ux
& euped i T TS A= - Sl a
4x =N

elven TrévToTE GpPIoN
gaTe KQTOTW THY ﬂupcxcr-rcxcrw K#

TR, TR B
[ 5
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KEDAAAION VI

SISQEEIZ KAI ANIZQIEIZ TOY MPQTOY BAGMOY

61. H ENNOIA THE ESIEOQTEQE. H ESIZQEIZ TOY [POQTOY BAGMOY.

A) "As AaPoouev T&g GUVOPTNOELS - TTOAUGIWUIG TOU TTRGTOV paduou :
() VxeR:x—>3x— =¢((x), (@ VxeR :x—>x+5=0c(X)

Al (1) xai (2) Exowv kowdv Tebiov dpiopoy, 1O R. TMapornpoupey 81 elvan :
e(6)=36-T7=1] ki o () =6+5= 11, Bnhadh t apyétunov 6 ER Exe
Kai pé TV ouvapTnow @ kai pé Ty oUVEPTNOLY O iy abriv eikove, TOV 11 €R.

*Emeidn elvan @ (6) = 0 (6) Aéyopev 6711 iodtng 3x—T7 =X + 5 ahn0eoer
o x = 6.

Eis T& tmopeva pabiuara 8& iScopev 6T 1 lodtng 3Ix —T =X + 5 akn-
fcoer povov dia x = 6. A& kéde x # 6 elvon 3x—7 # X + 58

B) Gewpoluey TS OUVOPTNOELS - TTOAUGVUHS
Ay VRE R S 4= iy (D @) VEER xS =)

EUkdAws dvTidapPovopeda OT) A loétns x +4 =X+ 5 Stv &AnBevel B
kappioy Tiphy ToU x € R. T sovohoy T@v TIp@V S X ER & tag Omoiag sivan
9, (x) =0, (%) givan 10 .

M Eav AaPwhuev T&§ OUVOPTNTELS - TTOAUGYULA
() VxeR: x =2 (x + 3) = (¥ (@) VxeR:; X — 2% + 6 = oy(X)
dumihauPovopeda dpeows &1 ) TPOTAOIS 1 Py (x) = 0, (x) &AnBever Snd. kBe
x € R, 81k, 10 6OVOLOV TOVX E R. 61 ta omoia arnBever N iodtnc 2 (x + 3) = 2x+6
eivan o idtov tod R.

A) Tevikdg. 'Eqv X — @ (x) xal x =0 (x) elven SUo TuyOUTXL CUVaPTNOEIS
ut kowov Tediov dpiopou Eva ymrocuvolovy M ToU R f mpoTaais :
p(x) =0 (x) | (e kaheiTal EEiocworg pé dyvooToy Tov X.

‘H TrapdoTaots ¢ (x) elvar o a péhog, | Bt o(x) T péhog tig E&od-
oems (£).

“Qore ol {odTNTES Byt 7 =20 5 x+4=x+405, 2(x+3)=2x+6
elven Hiodoers pi &yvwoTov TOV X.
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Goouey £ TapEoTAcIY TEPIEXOUCCY TOV &yvwoToV X, AX. Thy (X)), TOTE 0
mpokuTrTouca Eicwals @ (x) - T (x) = o (x) - w(x) B EXN (exTos TRV Pildv
Tfig mpwTns) o pilas kol T&s Tipds ToU X, ai OTmolal EvBeyopévas pnbevilouy
Thy TapdoTacw T (X), XWpis v elven ket &udrykny kad Augels THs @ (x) = o(x).
Al 5Uo Acimov Ehiodoels Bév elvan Ev yéver iooBuvapol. M.y. 7 tiowois 2x =7
ki 7 88 aUTfis WpokUTTOUCX 2X (x—5)=T7(x—5) Btv elvan jooBuvapor Ka-
Boov 7 Beutépa Exel s pilov THY X =5, i dmoiav Suws Bev Exer 1) &pyIKN.
*Edw Branptowiey kad Ta& BUo HEAN wds ehiohoews @ (x) =0 (x) & Tiis Tape-

. : o - x o ; Sl
ortdoews T (X), T TpokUirTousa Etiowals —:;%:—ﬂ((i% Bev elvan kot Gwa-

yxnv {goblivauos Tpds ThHY TPLITNV.

My fy ttiowois (x — 3) (x +5) = (7x — 1) (x — 3) &xar dx pilas Tés x =3
kot x = 1. AlcupoUpey kal T& 8Uo pEAn TNS &1& ToU Siwvipou X — 3 Kal Trpoku-
el 1) elicwals X 4 5 = Tx — 1, 1) dmoia Btv Exel ¢ pilav Thy x =3, Emopevas
Sty elvan iooBUvanos Trpods THY GpYIKNV.

Z) Tehaki popei kai fabpog dxepaiog ttwsmosng. 'Eqv el piov dxepaiay
Elowot ut fvar &yvwoTov EKTEAESWHEY TAS mpétes els T& BUo péAn Tng, Efakel-
youey Tols GpiBunTiKous TropovopaaTas (kv UTTAEYOUV) Kal PETO@EpWHEY TOUS
Spous ToU BEUTEPOU MEAOUS el To mrp@dTov (ME TO durifeTov PePaiws pdomuov)
tcreAOUVTES TaS dvarywyds TGV dpoiwy Gpuv karohfyopev el plov etiowaw ico-
Slvapov THg ApyIkiis kai T HOP@TIS :

Mx)=0
Smou T TT(x) elven fva dépanov TToAUVULOY TOU X.
‘O Padpog 1ot mokvwvipov IT(x) Léyetar Pabpog tijg dobeiong tEohaeng.

My. 7 ¢tlowos 2x (x+3)—5x=(x+ 12—-2x+12 <= 2x*+
4+ 6x—5x=x2+2x+1-2%x+ 12 <> 2x2 + 6x — 5x —x2—2x — 1 4 2x—
—12=0<> x>+ x—13=0, | émola elven Beutépou PoBuou éticwois.

Emiong 2EE=D o X 4 =y 220 =
5 2 .
3 (2x -1 . 11
10[ (‘S_f)—%+l]=10(x— ".5_) < 6(2x—1)—5x+ 10=10x—

—2(x—1)<>12x—6-5x+10= 10x—2x + 2 <> 12x —6—5x + 10—
—10x +2x—2=0< —x+2=0, 1 omola elven mpwTou Pabuoy Etiowais.

Snueiwots. Mé Tov i8iov TpoTOV dpyacias wal k&b xepaia tigwors ué TeploTOTEPOUS
&yvoaTous 8& Aappdvn Thy popefy A = 0, tou, To A B& eivon Eva dxépoiov TTOAUGVUMOY @5
rpds ToUs &yviaTous, dvnyuévov xkal ué dxepaious dKoOUN &p1BunTikoUS OUVTEAESTAS. ‘0 pa-
Buds ToU A o5 TTpos Tous dyvaaTous elval kai Paduos TS Sobeions eliocwoews g Tpds auTous

M.x. ) 3x — 2y + 7 =0 elvan Tp@TOY PaduoU ds Tpds X Kal v, v N
2x2%y — 3x + Sy — 7 = 0 elven Seutépou Pabuou s mpds X, BeuTépou G5 TPOS
W kai TpiTou G5 TPOS X Kai Y.

H) "Avypévn poppn tiis iSle@esng 10l mpHTov pabpod. Avorg kal depei-
IoLS.

1. Kabe isiocwoig § oroia tedikds; hapPaver Ty popeny ax + f = 0omov X
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glvan 6 dyvoorog kai of o, p otabepei §j napastaceig avelaprnrol tod X, Liyetan
npwrtofabprog iicwag pé Eva dyvmetov.

"Edw of a kai P elven dpiBuol, mreos el iy 3x — 1 =0, 7 tticwois AfyeTal
apBpuntikn. 'Edw elvan yevikol &piBuoi, dmreos s Thy 2AX + p = 0, Atyeton Ey-
ypapparos.

II. "Enilvorg apifpnukdv npotopadpiov tfishocwv.

Mapodeiypata lov. N& AuBi fi tlowois (x + 3)* =x (x — 5.
*ExTehoUpey Tos TpdEes kai el TG SUo péAn, kai Exopev :

x? 4 6x + 9 =x% — 5x
MeTagépopey efs TO o pEAOS T& povévupe Tou X, el TO P’ Tous oTaBepous (Tous
&vefopThTous ToU X) kal eupiokoper THy iooBlvapov etiowaw mpos THY &PYIKNY:
x4+ 6x—x245x=—9.

*ExTehoupey Tés dvaywyds T@v ouoiwv Gpwy kai AcpBdvopey Ty Eticwa

IlIx=-9
Awcipoupey kol T& BUo pEAN B1& ToU ouvTteAeaToU ToU &yvooTov 11, 8n-

Aadf ToAAamAaoi&lopey kol T& BUo pEAN Tiis éhiodoews 11x =—9 émi -rbv-%
durioTpogov Tou 11) kai Exopev X =_T91_' ‘H TeAeuTaia tEowois elvar ioodU-
vapos Tpods THY &pXIKAY Kai Exel THY povaBikiy pilav x = —lil . “Apa xal 1)

Sobeioa Eyer wiav kai pévny Avow €ls TO cuvohov TG Trpory uaTikGY &p1fudv.
2ov. Eig 10 olvorov Tév quoikdv va AUl 1 Etiowos :
2x -1 X
"#7——+T—X'—7

Té E.K.TT. 1év mapovopaoTtédy efvon 21. O& Excopev

e :x_7<=>21(2i;__1+%)=21(x—7)¢3(2x_1)+7x=

=21 (x—7)<¢6x—3+7x=21x—14?<:>6x+7x-—21x:3—-147 =
> —8x =— 144 < 8x = 144 <> x = 18.
Emraidh) 1) ebpefeioa pila elvan Quoikos &p1Buds, | Sobeica Eticwots elven
Suvart els TO olvohov N. Aéyouey &xoun &mi 1y pila x = 18 elvon ropadekti.
3ov. Eis T0 ouvohov R vax AuBij 1 Etiowols :
Bx—1)(x +S)—7x:3(.\:+2)2+5(2—.\:)
*ExteAoUpey Tas mpdtels kai €ls T& SUo MéAN :
3wt —x 4 15x =5 — Tx = 3x2 - 12x -} 12 + 10 — 5x.
Xwpilopey yvwoTous &mmo dryvwoTous, SnAadn) HeTapépouey els TO a’ pEAog
Tous Spous ToU x kal efs TO p' Tous yveaTols &pifpous kal Eyopev :
3x2—x 4+ 15x — Tx —3x2— 12x + 5x = 54 12 + 10.
*ExtehoUper Tas dvaywyds kal eUplokopey
Ox =27
‘OmoiadroTe TIUA TOU X, STOW mohamAaciaodf) &mi pndév, yiveton pun-
5év, SnAadn TO a' pEAos TS eUpedeions Eiowoecs elven Bidgopov &mod To P
‘H Bobeica tilowois elvan adbvatos.
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xapil s =il s |
e e ik S I

ToAhamAaaiélopey kai T& BUo wéan Tis Sobelong €mi 6 :

G (3%1_ o ?‘.;_14_ % ) =6 (5‘_6—_1_ 4= ) ke eUpiokope

2(x+1)—3(x—1) 4 6x —5x— 1+ 6 kai €& odriis THY
2% 4+ 2 —3x + 3+ 6x =5x—1+ 6. Xcopilouev yvwoToUs &md  &yvaaTous
2y —3x4+6x—-5x=—-2-3-1+4+6: tkrehoupey Tag Guaywyds kal Exouev
™y Ox=20

A& kdBe Tipfy ToU X TO o pEAOS elvan 0 8nhadn looUton 10 o péhog pe
To PB'. Kdfe &piBuos elvan Aoy Aveis Tijs thiowoews. ‘H iEicwoig slvar aopr-
otog i TALTOTNG

11l "Erikvoig tijg veEVIKilS npotofabpiov E80GOLWS.

‘H yevikny Etiowols Tou o PaBpou eibouev &ucoTépw 6T1 EXEL THY LOPPTY

ax +p=0.

*EE aTiis Exomey THv ioodlvapov ax = — P kai Biokpivoupey Tas gtfs Buva-

TAS TEPITITWTELS !

4ov. N& Aubf 1 ¢ticwols :

lov) "Eav elva @ # 0, ToTE TrorarmAaoiélopey kai T& §Uo péAn Em %

kol eUpiokoper X = — % H upny — % givan 1 povedukn pila (*) tilg dobeiong

tEwemocng ax + p = 0.

20v) "Eav givar a = 0 xai B # 0, 7 tfiowos yiveron 0- x = — B. *Emaidn
6 o péhos Bik kée x elvon 0 kal 1o P’ elvan Biapopov ToU undevds, 1) Eticwois
Ut Emopévars kol 1 dobeica ax + p = 0 givar adivarog, dEv Eyxel Aoy,

3ov) 'Eav elvar a =0, kai p =0, 7 Etiowois yiveton Ox =0 xai kabe
&piBuds x € R elven Aol aUrriis, &nA. 1 éElcwolg ax + p = 0 givar tavtéTNS.

T& boa elpopev el Ths AUOEWS Tis ax + P =0, TomrobeToupey els TOV
dxdhoubov Trivaka :

(*) "A»in Mharg Bty Imapyer. Hpdypar gv HrcTpye pla @0m Mo, ot R X =Y # — B'
o
téte Oa loyuov :
o __‘el — —f ol 2.y =—0
o
%l Emopévarg Ba elyoupev :
B
pel— =)=
( % ) J
B
“Apa : e S
P 2 Y
T i TSy WP ST W R .
nobeoopey opwg OTL — — # y nal dev elval Suvatoy v elvar — — #F y nol l:fm‘,'—
o o
4 B o g 5 " A . & it ”
ypbvirg) — — = y. “Apx elfpeba Dmoypeepevor VA GUUTERIVIILEY t7n vaxdc OmeODéoapey 67t
o

2 e : f
Omdpyer wal 8 Mowg mhhy ThHe X = — L
i
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Mevikf) Elicwols ToU mpwTou Pabpou
ax +p=0
o #0 Movadikn Avols ) x = — %
a=0,p #0 &BuvaTos tiowois
a=0 p=0 dopioTos ttiowals (TauToTNns)

‘Egappoyi: A& molas Tiwas ToU A ) diowors AAx —2) =x —2 el
Buvarh, dBuvaTos T GOPITTOS.

To ypdpua A elvan el T TEpiTTWow Uty pia ueTaPAnTn &veldpTnTOS
&mo Tov dryvwoTov X. Al k&Be TIuTY ToU A TrpokUTrTel kal pia véx éliowaig &md

v Bobeicav. *Edv m.¥. elvar A = 7 Eyopey T 7 (Tx—2) =x—2, tw A= %-

EYOpEy TNV % % —2) —x — 2 koK Kd&be plav &md alrds, Mopev Smeos éude

Bapey B1x T&g Efiocoeis pE dpiBunTikoUs auvTeheoTds. Ty peTaPANTHY A KoAoU-
pev kol mapapetpov Ts EEIOWOEWS.

O& Nowpey THy Sofeioay eticwow kai B épapudowiey T& oUNTIEPATHOTA
ToU TpOTYOUUEVOU TTVOKOS.

"Exopey : A —2A =X —2<=> My—x=2A—-2< (A —Dx=203-1).

‘0 ouvTeheaThs ToU X elven A2 — 1A A+ 1)(A—=1). Acppdver olTos THY
Tiphw 0, dtav A=—1H A=1.

Ardx v elvan 1y Eiowots Suvarrh Tpémer va elvon A2 — 1 £ 0, Snhadf A # -1
kad A # 1. *H #iowoig TéTe Bxar wiow Auow, Th

2(0=1) N o i ]
= fz_lﬁ'x*(k-ﬂ}(?\-l) B Y
"Edw elvon A = — 1, e 7 Ebiowois ylvetan 0x = — 4 Emoptveos elvan &bu-

VOCTOS. '
*E&w elvon A = 1, TéTe f tEiowons yivetan Ox = 0, Emroptveas elvan TauTdTNS.
‘H &M tpyacia Bia Thy EEéTacy GAwv TGV BTV TEPITTTWIEWY dvo-
paleron kai Siepedvnelg g FRA L 0L {01

62. ESILOLEIE ANATOMENAL EIE [PQTOBAGMIOYE.

"Efwehosig tijs popeiis A- B = 0. Kabe iSiomois tiic popeiic A-B =0 (1)
drov ta A, B civar sovaptioag tig perapinriic X pe to adto mediov dpropod, elvar
igodivayog mpog 1o aivolov T@Y ELIEOOEOV A=0,B=0. (2)

AéTi, Bi& v elvon TO ywouevov A - B ioov ue 0, wpémer kal dpkel Evas
TouAdylaTov &Td ToUs TTapdyovTds TOU V& elven pndév. “Emropéveds ai pilan Tiis
Eiohoews (1) elvan af pilen Tév Eioaewy (2) kai dvTioTpOPLS.

"Eaw pla iowors O (x) =0 evat Padyol peyaduTépou ToU Tp@TOVY, elvan

119
WniomoBnke amoé 1o ivotirouto EkmaibeuTikrg MoAmkrg



Suvotoy v ETIAUST, Eav EmTUxwhEY GvdAuow ToU ToAuwwipou @ (x) s ywo-
pevov TpwToPadulwy TaparydvTwy:

TMapadeiypata : lov. N& Aubfj f) Etiowos (x—3)-(2x+5)=0.

‘H #fiowais autn elvon ioobuvauos TTpos TO cUvohov TG Elicwoswy :

oL PR 5
x—3=0, 2x 4 5=0, Tév omoiwy & pifan elvan X = 3, x=—3.
é : o M : 5ty b
Qoe 1) Bobeioa Exer dos pilas TAS X = 3, x = — 5 Kal povov aUTAs.

20v. N& Aubij # étiowors 5x* — 7% =0.
"Exouev : 5x2—-7x=0¢>x(5x—7)=0<:>{!(=0, 5x —7=0}<

{x =0, = 15}
‘H #lowols auth elvar ToU BeuTépou PaBuou ph AN (EAAiTroUs Wop-

ofis). Aslmer &6 oTadepds 8pos.

3ov. N& Aubf 1y Etlowois 9x2 —~16=0.

‘H #f{owois auTh elvan ToU BeuTépoy PabpoU ENAiTIoUs Hopgfis, S1oT1 Bev
Exe1 TpwToP&Buior dpov Tpémopey TO o PEAOS TNS glg ywouevov TraporyovTwY,
G Blagopdy BUO TETPOY VGV “Eyopev : (3x +4) (3x — 4) =0 xai a¥t) elvan
loobivapos Tpos TO ouvorov { 3x + 4=0, 3x—4=0}

" M \ , 4 y 4

Qoe Eyel TaS Aoslg X =— & Kol X ==

4ov. N AuBfj 1) gtiowors 2x* + 5 =0
Kai 7 ttiowois aut elvon Tou SeuTépou PaBpol MM EUpioxopey THY

lgoduvapoy x2 = — %, | omola elvan GBuvaTos gls TO oUvohov TGV Trpayua-
Tikéy &piBudv, xabdoov TO TETPAYLOVOY TrparypaTikou apifuol oUBétroTe elvan
&punTIKGS GpiBuos.

Sov. N& AuBij 1 &iowois x* —6x + 8§=0

Mpokeiton epl TATIPOUS EEITWOELS 10U Seutépou Paduol. "Avauouey el
YIWSpEVOY TO o péhos Tns. “Exopev :

x2? — 6x +8=(x——3)"‘—9+8=(x—3)2——1 =x-3+D)E-3-1)=
=(x—2) (x—4) ot x*—6x +8=0<= (x-2)E-49H=0<=
< {x—2=0,x—-4=0}< {x=2 x=4}

‘63. PHTAI AATEBPIKAI EEIEQEEIL.

A) Kéfe pnti) étiowars, Bnhabdt) kade tiowaig T Omolas TouAdyioToV T
& péhos elvan pnTh KAaopaTikh TOPACTATIS, AcpPdvel TEAIKES THY HopeTV
o]

+ = 0(1), 6mov & ® xoi TT elvan dképana ToAucovuua HE Wiy f) TEPICCOTEPQS

peTaPAnTds. To kAdoua % YmoTifeTon dvarywyov, BnAadn pf Embeyouevov
&mAomoinow.

Pifcn Tis (1) elven SAat «ad Tiped ToU dyvédoTov, ai ool unBevilouv TOV
&p1bunTry, AN &1 kai TOV TrapovopaoThv. ‘ETropgvess Si1& Tas Avceis Ths (1)
B Eywpey @ =0 kai TT # 0.
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'B) ’E&v ko T& Buo pEAn wids pnTiis tiocoews ToMaTAaoIdowyey £
£ua xowdy ToMaTAGoioy TEY TrapovouacTédy (UTToTiBEuevoy Siapopov TOU pn-
Bevds), yiveron ELAeyIs &Y TapovouacTéy kai T pnTh Eiowals peTaoynpa-
TileTon elg piow icoSuvaudy Tng dxepaiay Etiowaty, THY Omoiow kol AUOEV KOTX
T& YVWOTA.

Iapadeiypata : lov. N& Aubn 7 gtiowois: E:—?: z—;g. @)

To E.K.IT. Téw mapovouastév elvan (w —1) (@ + 2). Ard vex elven ToUTO
‘Bi&popov TOU undevds TPETE! vaelvan @ # 1, w # —2 (2). ToAamAaoidfopey
kai T& Bvo pédn s (1) Emi TO E.K.TT. kal ebplokopey :

(@ +2) (@—5)=(0—4) (w—1), & oarfis 8
m2+2w5m—10:m2r—4m-—w+4¢> 2= 14<>w="T.
‘H Tipf, w =7 TAnpoi T&S OXECEIS (2) kad elven Emoptveds pila Ths (1)

: 2x—3 2

2ov. N& AU 4 EElowors ——5 — (“ j_*;_)_ zx,g_:l:__ : )
Emeidny x2—x—6=(x +2): (x—=3), f Bofeica Etiowaois ypdoeTar :

-3 2@x+1 _ 15 ; ;

= il oy Yo Mpéme v& ebven x # 3, x # -2 (2)

*EfaheipovTes TOUS TrapOVOPacTAS EXOUEY

(2x—3)(x+2)—2(x+1)(x—3):15¢
.@.2x2_3x+4x_6_42x2_2x+6x+6: 15« 5x =15, &a x=3. 'H
Ty auTh Bty elven pila THis (1), Aoy T&v oytoswv (2). "QoTe 1) Sobeioa EEi-
owaois elvan &dUvaros.

AZKHIEIZ

231) N& AuBolv ol thiodatls glg TO gUvoAov T&V pNT@EY.
o) Tx—4=—-2x+5PB) 45x + 18 = —132 - 5x
y) @x—1)=Ox+ 7 =5-[x—3)—4x]
8 Gx4+5—-(x+2)=2(x-1D+3
e)2(2x+3)—?—2x=9+2(x——5)
o) 3 (x = D= 2(x + 1)~ Bix— P =i(2x = 1) —{x 4=5)
D 3(x—2)—(5-12%) +x(x—4) = x + 2 + 75— 15
232) N& Aubolv al thiowotels elg TO ouvohov TGV pnTY
a) (x—2)(x—3)+(.\'44)(X—5)=2(X—3)(K—4)
E}x(\"—_l"+l)-3=x+3}’_3
3 2 3 2
N @x-2)6x+ )= 10E-DE&+D-75
8 I(y—1r—-2(w-D W+ D=C+1)
€) (3w+4)(4wf1}—{7m#2)(m+!):(5&—3)(m~2)+l
or) 5z —2—2 (4 -3)= (Tz+2) (1 —z) + 14
233) Elg 16 olvohov R v& awbolv al thiowoes :
& x@VI=2-4=2(/3-x)+4 7
B) Gx+ 1 — x¥2-1 1=7x=-3)E=-72
x—=3 x+1 3x+7 2x — 5
=X 9T =T

R S ol OB
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2x —17 x—5 5(3\;1—1)_3;—2

§) Xt = g =1c;-r)———~-4 g +1

x-5E+1D) , x+DE-3 _8x-2)°
Er———t + 5 eSS
234) Els 16 glvohov R va AuBouv al éhowoes :

Xx—2 2x — 1 3(x -1 x—1

B b

4x 2(3x—2) x—5 __5@3—-4x) _!_
R ek e b |

1 x-2 2(x+1) T 3x+2) 1
Y>?[2_ PRl TR R E

-1 =1 2x—3 343 SE—=3
8 73 e s A A

g R

X+ Zx—_z—_l 3—)‘
By miphr: rice Gk

5 4

6w —3

=
oT) 3_%)—3

3="T10

235) A& wolas Tinas T Tapapétpou A al kaTwb thiowoeis elven Buvarai, dbivaTto
A &oproTor, (Biepelvnais TGV thomoewv) AER ke xe R, yeR, weR.

M e K E
3A 6A 6 27
x—2 X+ 2
b Tt = AlW—A)—5(@A—y)=—10-7
Bl ~—5+ars 1 y)Aay—N-—5¢( ) A

§) (A* — Do + 53— N) =8w ¢

236) N& AuBolv al tiodars (o, B oTadepal)

) d@x—a—P)=p—a P yla+2p)=(+6)(y+3)-10
Y) (3c+2)xf(5ﬁ#2){x+l):2x—l

8) 3(B—w) +20(1-2p) =P (0—2) +

€) (x—o)+5(2x—P)=(x +a)?+2

237) A Trolag Tiwas TGV AU TpayuaTikas, N étlowaig SAy -5

el _ 3 3uy
o b=

+ 8y elvan TauToTns;
238) Na dpiobij els iy Etiowow 19?5ﬂ+

I " 2i(e-f 1) I 5 o
3 _T-}-? o A Bid va
elvar altn &buvaros.

239) Aeifare 671 k&8e étiowals Tis Bopeiis A (x) - T (x) = B(x) - I (x) elven igoBuvapos
pds To oUvohow Téw Eiodoewy A (x) = B(x), M'(x) =0.

240) Aeltare 671 xéde Eiowos Tis popeds [A (x) ]2 =[ B (x)]* evan ioodlvapos mpos

6 olUvolov Tév Ehiodhoewy A (x) = B (x), A (x) = —B (x).

241) Na& AuvBouv els 10 R ol thowoes :

o) Bx—9(x+3)@x+1)=0 B) B3x—5)(x+3)(x*—81)=0

Y) (x* =9 2x+TN(x*+1)=0 B Er 3 EE=1) =@+ 1)E=1)

B) (y—2)= (1 —2y)* o1) 4y —dy +1=9
D5—2¢+1)=4(p*—1) n) 3w? + 13w =0
6) Tw?*—-35w =10 1) 52— 125=0

122 .
Ynepiomor}Bnke amé To votitouto ExmaideuTikrig MoMimikiig



1) 2wt +8=0 1B) w'—4w=20

242) N& AuBolv al thicwosrs :

o) x*—6x+9=0 P) 3x*+4x—4=0

y) x!—x2—x+1=0 ) (x—3)(@x +1)2—-x-9+3)=0
B -4 —(x+220x—=0 o1) B+ 20-9)*= (0 + 20+ 9)*
243) N& Aubouv al thigwoes :

g3=2_6x=l g 2 1 x—3
x4l X E3 x5 oxE2 T ELESEED
13 1 5x — 3 4 1

= 13 W

Y))\‘4--1_1—x x?—1 )\y+2+n{;—2_\y=_4

3) 2 = = ) 1 n
w(w +2)  w+5w+6 x*+4x+4 x+2
244) Né& AvBolv al Eiowoels

G)qu+u_qz42cr )G_t_%:c+é{_ 10
Y+P y+3p w+3 w w? 4 3@
) 1 1 a—p

y—o y-p y-op
245) N& Avbolv al Eliowoes :

E36s 50 40 g LS A5 2%+ 1 1
®) Py i Y)x+3_x'+5x+6_x+2
g=3, 9=9 _w=1 w=5 g 1 .1 o Ayl
p)w—5+w711_w—9‘w—7 x+2 T x XT12%x xX(x+2)

245) N& mpoodiopiobij & A B1d va elvon Tehela 1y Sradpeais o0 @(x) = x* 4+ (A — 1)x® —
—(A-5)x—A+18ikTo0x+ L. Né& Aubfj katémv 1y Elowas ¢ (x) = 0.

64. [IPOBAHMATA EIMIAYOMENA Al EZIZQIEQE MPQTOY B’\.@MOY ME ENA

AINQETON.

«) ‘H *AhyePpa Bix Téwv Ehiodoewy uds mopéxe Eva yevikdy TpoTov Au-
oews TpoPAnudTwy, 'Edqv els Eva TpdPAnpa 1) oxtois, f) omoia ouvdeer T Sedo-
ubva ué T {nToluevov (Tov &yvwoTov f| Tous &yviboTous kal ) dmoia kabopi-
leton &md THY Ekeuovnow ToU mpoPAnuaTos), AdPn Ty popeny Elicwoews, 1
Aois s 8iBer kad THY AUgty ToU TPOPANHATOS. "As TrapokoAouBnowper THY
Aow pepikédy TpoPAnudTay.

Mpopinpa lov. "Otav oi padnrai paz tasens Mopvasiov torobenbodv dva
3 eig kade Bpuviov, mapapévovy Gpdo 5 podntai. "Eav 6pms torebBernBobyv dava 4,
tote yperaiovrar axopn 19 pabnrai S va ocupnhnpodoovy dha ta Opavia. éca
elvar ta Opavie xai mocol oi pabnrtai;

‘H AUGIs Tol TrpoPAnuaTos GAYEPpIKddS yivetan els 4 pdotis.

lov "Exhoyi) tod ayvoatou. Eis 10 mpdPAnp& uas elvar &yvworos & dpi-
Buos TGV pabnTdv kal O Sip1Buods Tadv Bpavicov. “Ag UtroBéowpsy &1 X elvan & &p1-
Buos T pobnTdv. 'Emaidn 5 utvowv Spbiol, 6Taw xadrjgouv v Tpeis els kade
Bpavioy, Eretan 61 els T& Hpavia TomoffeTouvTan X — 5 pafnTal kal T Gpavia

8 elven '3—5 *Emreibn, Stav kodrioouy dvk 4 el k&Be Bpaviov, uévouv keval 19 Bé-
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oels, GAan ai Béceis TGV Bpavicov dlvaTan v oupTAnpwloly &mo x + 19 pobn-
\ | el f \ x4+ 19
T&s kol T& Bpavia B elven ——7—

2. Kataotpweoig g &kwhosns. O dpipos TV Bpawicw Tapapéver 6

{8105, €ite kKaBnoow of padnTal dv& 3 eie kabfoouy dva 4, ETTopévcos B Eyouey
X—5 x4+ 19
- P M

‘H (1) &moTerei Ty Eticwow ToU TPOPANMOTOS. "Emraidn) & &yvwoTos X
glven &piBuds pabnTdy, Tpémel vé eivan BeTikds kal drépanos (Bvas puoikos). “Qoe
& &yvwaoTos Tis ehiowoews (1) drokeitor gig tov nepropiopdy X €N (2).

3. Adoig Tijg EErebetwe. Ao v (1) KOT& TA YVWOTO EYOUEY :

(D4 Ex-=5=3x+ 19}@4x—20:3x+57<:>x=77 podnTal.

4. Awgpeovnoig tiic kiosog. ‘H Avois x = 77 pednTod wAnpot ToV Trepio-
piopdy (2). Ta Bpawia elvar (77 —5): 3 — 24, *Edv TomofernBouv cva 4 eis
Kk&Be Bpaviov, ToTE XperdlovTon Bi& v& cupTrAnpwlouy Aa T& Bpavia 24 x 4 =96
pabnTal SnA. 96 — 77 = 19 dkdun pofnTal.

“Akin Aoig Tob idlou mpofiiijpatog. 1. "Ag Utrobéowper 6Ty elvon T&
fpavio. "Otav TomofetnBolv €is adtd dvd 3 of pednTal 8 kabnoouw 3y pa-
fnTal kai pévour Spbior 5 BnA. oi pabntad elven 3y + 5. “Orav kabroow oo
4, Aetrrowv 19 Bi& v& oupTrAnpwBoly BAa T& Bpavic, SnA. of pabnTai elvon 4y — 19,

2. ‘H ttiowois elven 3y +5 =4y —19 et yeN.

3. “Exouev 3y + 5 =4y — 190 =3y — 4y =— 19 =5 <> ¢ =24 Gpavia.

4. ’E@’ éoov T& Bpavia elvan 24, of padnTai 8& elvon 24 x 34 5=77.
‘H AUgis, ¢ Kal TTPOTYOUHEVWS ginTdobn, ehval BeKTT.

[pofinpa 2o0v). Eionpaxtop Leopopeiov katd piav Swedpopnv Siébeoe 33
giotipa tdv 2, v 3 kai @V S dpayndv, cioirpale 68 iv Gho 117 dpoypas.
Ta bidpaypa siortiipa floay dirhacia tdy tpdpaypov. Na edpedi) moca ciorti-
pa iibeoey and kabe eidoc.

1. *ExAéyouev G &yvwoTov X TOV &piBudy &Y TPBpayuwy elorTnpla,
SméTe 2% elvan & &piBpos TGV BidpdyHeov. Emeidfy 8ha T& elovtfpia elven 33,
Emetan 871 T& mevTddpayua B elvan 33 — (x + 2x) dnAadn 33— 3x.

2. Aix TNV KQT&OTPWOW TS tiodoews okerTopeba dos EEfis. TATO T&
x TpiBpaypa elotmpatey 6 eloTpdrTCop 3. x Bpayuds, &md Ta SiSpayua 2+ (2x)
Kol &md T& mevtdBpayua 5 - (33 — 3x). "ANAG, KOT& THY EKpeovnotw ToU Trpo-
PAfucTOs, Elgempdyfnoav & SAc 117 Spayuai. O éxwpev Aoimov Ty ttiowomw:

3x + 2 (2x) + 5 (33 - 3x) = 117.

3. ’EmiAvopey THY Etlowow alTny, TapoaTnpoUyTEs 6TL O X TpmEl VA
elven dwépaios BeTikds. EUpiorouey X = 6 Tpibpayua, &Te 62 = 12 elver T&x Bi-
Bpaypa kai 33 — (6 + 12) = 15 & mevrdBpayua.

4. ‘H ebpebeioa AUois elven TapadekTr, 810TI elvar & X = 6 Quolkds kai
els Bpayuds Ta SiaredévTa elorTrprax BiSouv :

3:6412:2415:5=18+24+75=117.
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Mpoprnpa 3ov. Matijp 61 £xdv Exa tpia tékva fhkiag 24 Etdv, 21 kai 18.
Méte 7 flkia tod matpog Oa elvar ij firo tpinhacia tod aOpoiopatog TOV MAKIOV
TV TEKVOV TOL

1. "Ag UmroBiocopey &t TO [nToUuevoy & cuuPf weta x En &mod otjuepov.
Al fhixiocn Tév 4 &rodpcv B efven ToTe @ 61 + x, 24 4x, 21 +x, 18 4 x.

2. To &bpoiopa Té&Y HAIKIGY TGV Tékvwv elvan :

(24 + x) + (21 +x) + (18 +x) = 63 + 3x. To TPrMAdCIOV TOUTOU, fiTOL
18 3(63 + 3x) 8& fooUTan pt THY HAikicw ToU moaTpds BnAadh To 61 4+ x. ‘Emo-
péveos TrpokuTrTel ) Eliowers 1 3(63 +3x) =61 +x (1)

Eis Thv (1) & x mpéme v& eVplokeTan péoa eis T& Aoyikd dpiar Tiis {wfis
ToU &vBpdmou. 'Eqv 6 x elven feTikds, TO [nTovuevov B& oupPij els TO péNAov.

Eqw & x elvan pndév, 16 [nrouuevov 8& ouppf) Tdpa. "Eav TeAos & X elvan
&pvnTikds, T& [nToupevov cuvéPn fiBn kaTd TO TrapeAbov. Eis Thy TeAeuTalay av-
Ty meplmTwow mpémer va elvan 18 +x = 0, Biom GhAws Bev B Umrfipxe T Y
TEKVOV.

3. *EmiAUovTes thy (1) evplowouey x = — 16, "Qoe mpd 16 Erdv owepn
76 [nToupevov. Al fidikicn TéTe floow ¢ mathp 45, Tékva 8, 5 kai 2 ETddv.
4. ‘H Aois elvan rapodekry, 81611 6 X = — 16 elven els Aoyika Spiar, TAnpoi

tév mepropiopdy 18 +x > 0 xai elvar 45 =3 (8 +5 + 2).

Hpopinpua dov. "Edav and to mevianhiorov ivog apibpol agoipioopey oV
145, ebpiokopev ta Svo tpia abrod niinpéve kota 14. Na eopebf) o apipoc.

1. "As Umroféowper 81 & [nToUpevos apiBpds elvan 6 x.

2. SUugwva pé Thy Ekpovnow ToU mpoPAfuaTos elpiokopey THY ttiocwow

5x—145 =2+ 14 (1)

‘O x elvan vas &p1Buds, Emoudves BEv Umrdpyel TEpIOpIopos B1° cTov.

3. 'Amd Thw (1) Exomev : 15x — 435 =2x + 42 <=

< 13x = 477 <> 36 5.

4. *H Aoig x = 36 % elvon Bewrd), SiemioToUTan BE eUkdAws OT1 ETOAN-

Bever TO TPOPANUQ.
MPOBAHMATA

247) ‘O &pibunThs tvds kAdopaTos elvan xaTd 7 pikpdTEPOS ToU TrapovopacTou. 'Edv

kai els Tous SUo Spous altol ToU KAdopaTos TPOTHETWHEY Tov 13, mpokUmrTal KAdopa foov
2

ué 3 - N& eUpeffy 1O xAdopa ToUTo.

248) Né& eVpedfj &piBuds doTe To ErrTamAdaiéy Tou EaTTolpevor kaTd TS finou alTol
v Bidn Tov dpibudv nutnuévov katd 22.

2 3 \
249) Tivos &piBuoy T& —- kal T& - BarToUpeva kata 8 BiBouv Tév &piBudv nukn-

uévov karra 20 ;
250) To &Bporopa Tp1&dv dviowy dxepalwy elvar 308. “O peoaios elvan kaTa 17 peyali-
Tepos ToU pixpoTépou kal kaTd 10 pikpdTepos Tol peyahuTépou. N elpeBouv ol &pibuol airol.
251) Té &Bporopa Tp1dv B1OBOYIKDY TEPITTEY elvan 27. Na& ebpeBolv ol dprBuol alroi.
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252) T &bpowopa TpIGY BiaBoy iy dpricwv elvanr 28. N& eUpeBov, ol &pifuol adrol.
; |
253) *Epwneis kdmoios mepl THs HAxlag Tov, &rrfvrnoe «Eqw &mwd 165 Tii A=
1 " 2%
ias pou deaupedfi TO - alTiis TPOKUTITEl & &p1Bpos 18». Tléowv ETdv fTO ;

254) "Evas uaBnTis LTPOKEITO V& rorhaAaordon Evay GpiBuoy i 145, &N vl
TouTou tohlAamAaciaoe trrl Tov 154 kol elpe peyahiTepoV ywépevov kata 2043, Toios fjTo
& &p1@uds !

255) “Evas guoikds apiBuds elvan peyahuTepos &md 16 TpiTAdoiov tvds GAAOU KaT& 10.
*Edv Tov HikpdTEpoV auEfowiey katd 125 kai Tov &hhov DaTToompey kotd 35, Ta tlayoueva
elvan {oa. TloTor elven ol &pbuoi abrof ;

256) “Evas mraTtépas elva 52 Erév kal Exer BUo TaiBi& Al 15 kod 21 #rdw. Metd
méoa Ern f HAkia ToU TOTEOS 84 elvon fon mpds TO &fpoiTia U HAkidy TéY Suo Tendidv ;

TMére / HAkla Tol TaTpos B elven Té 5 +ou &Bpolopares T&Y HAmidy Ty Blo TonBidv;

257) “Evas dpifuos oynuaTifeTan & Buo Siaboyikd wngia kal elval wikpdTepos KaTX
2 povébas &md TO 6/TAGTIOV ToU &BpoiouaTos TGV yngiwv Tou. Né ebpedi) 6 &p1Bpds.

258) 'EpyooTdaiov &mraoyohel 18 tpydTas kai 13 Epyarplas xal wAnpover 81 Shous
els plov fHuépav 2161 Bpoyuds, "Edv & Epydrns hanpévn Auepnoiws 30,5 Spayuds meploToTE
pas TS tpyaTpias, v& gped TO fuepopio®idy Twv.

259) Kéroios fyopace auyé Tpds 8 Bpy. Ta Béka *Emreidfy ToU Eoracav 3, twANOE
& UTrohormra pds 9 Bpayuds T& 6 alyd kai iképBioe 70,9 Bpy. Téoa aby elxev &yopdost ;

260) ’Edv ol podnTal wds Tatews xaffoouv el T& Bpavia mas aifolong dva 5, pévowv
spBior 4 padnTal. Edy uws kabfoouw & 3, pévouv Spbior 24 padnral. Méoor elven ol pa-
anTol kel wooa Ta Bpavia ;

261) “Evas tpydTns &uéhaPe va EkTeAEoT) fva Epyov el 63 fuépas. SuvepeounOn v A=
Pévn 80 Bpy. Bicx kdbe Auépa Epyaoias, GAAG V& Anpovn 100 Bid k&b fuépav kara Thy dmrolay
5iv 0& tpydleTor. "Emwl Tréoas hutpas elpydodn, v 1) EAaBe 3060 Bpy. 2) Bv EhapPe TiTOTE
kal 3) tmAfpwoe kal 180 Bpx |

262) Tpicpogos TUpauAcs et Ohkdv Papos 360 Téwev. ‘O o' Bpogos Exer TPITAG-
aiov Pépog ToU ueoaiov, © smoios elvan Bimhéaos kard To Pépos Tod TpiTow. Na eUpedfi TO
Pépos x&Be dpdgou.

263) Tlogdy 335 Spayudv &mroTeheiTan &mrd 82 wépuaTa peTaAhixd Ty 2, TGV 5 kal
& 10 Bpy. Ta mevrddpaypa fioav kard 2 TEPICTOTERD TGV Bekabpayuwy. Na ebpedi & &pi-
fuds kdbe eidous TGV KEPUETWV alTv.

263) KoupeUs elmev els meA&Tny Tou, STav ElfTnoe v& TAnpwon: «TpiTAagicge &
Yphuatd pou kal ool BiBw 81 Bpayudss. ToUTo éyéveto, kaBos kai pt Seutepov kal TpiTOV
mreEAGTny, &méTe TioTe SEv Epewey els Tov koupéa. Tlooa elyev &pyikdds ;

265) Avo Tohers elpiokovTal gl Tis SyBns TAwTOU TOTAME UTAXUTNTOS 3 A/ dp.
MoTaudmAoloy, TO oToiOY txtehel THY ouykowwviay peTabl aUTdy, dvathéel TOV TOTAHOV
els 34 Gpag kal xopls v &AAGED TOXUTNTO KOTEPYETAL atTov els 22 dpas. N& ebpebii 7y &mo-
oTagis Tév BUo Téhewy kal 1) TayuThs ToU TAoiou.

266) Avo wores A kai B &mréyouv 190,8 yihu. Ao Thy A fxxwel pods Thy B duato-
oToryia pé TaxUTnTa 42,5 yAuldop. ouyxpovws Bev xkivel &md Thy B &vmBéteos &AAN Wi Ta-
yutnTa 37 yAp./op. Né ebpedi] ueTé moany dpay kal elg Tolav &mdoragy &md iy A B& ou-
vavtnBouv.

267) Kepdhaiov Toki{dpevov Emi 3 £ s 5%, yiveran nali ue ToUs Tékous TOU 27600
Bpy. Tolov elven Td Kepdhaov. )

268) Amd T trfigiov elodBnud Tou &meTapieuoe kaTolos Kal xatefeoey els T Tawm-
euThpiov 36.000 Bpy. To tmrdpevoy ETos TS LEV Saédvas Tou AAATTWOE KATA 10%, To &t £i-
c6bnud Tou nUtnoe xatd 5% kal H5uvndn kord TO ETOS ToUTo v& dmotawielon 60.000. N&
eUpedf TO dpyikdv elodbnuk ToU.
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269) Edv T& % tvos kepahalou Tokiowper Tpds 5% To Bt Umdhormov mpds 4,5%, Aau-

Pdvopev trnolws i ToU P’ pépous 510 Bpayuds Tékov mepigodTepor ToU &GAAou. Na& eVpedf)
TO KeQEAGiov.

270) Els 117 yAyp. &ApupoU UBatos mepiéxovta 3,5 xAyp &hatos. Tléoov kabapdv
Ubwp TpiTer v& TpocBiowyey, WOTE T TepiekTIKGTNS Els &Aas va yivn 2,5%;

271) ‘O mathp Ths 'AMyERpas AidgavTos Enoe T EkTov Ts {wiis Tou s moudl, TO-
SebékaTov alTis s veavias, T EBBopov alTis weTd TOV yduov Tou kad 5 Ern dxdun, dte dé-
kTnoev vidy & dmoios Elnoe To fiwov | doov & Tatnp Tov, Enoe Be dkoun 4 Ern peta ToV Bé-
vatov Tou ulol Tou. Tldoa &rn &(noev & AdeavTos ;

65. ANIZQZEIZ MMPOQTOY BAGMOY.
A) “A§ AdPwpey THY Tap&oTacw 3x — 5, dmou x elven k&molos TparyHa-
TikSs &piBpds. "Av duTi Tou x Béowuev %, ToTe 1) &p1funTiky) Tun THS Topa-
oTdoews 3x — 5 elvan & 0. "Amo T& mponyoupeva yvewpilopey &1 pévov Bid x=
— % ioyuer 3x — 5 = 0. ‘Emopéveos, v elvan x ;é%, B& efven 3x —5 # 0.
"Ag Bécwpey Topa els Ty {Bicy TapdoTaoy dvTi x TpdTow TOV 4 Kai SeU-

TepoV TOV —1— EOpic‘Kouev : lov) 3 +4-5=12—-5=17, dnhadn &p1Budv Be-
Tikdv( > 0) kol 20v) 3 5 5=+ - 5= —3— — -léq =— % dnAabf apiBuovy

SpvnTikov (< 0). “Qoe u?x?\cu 'rluod TOU X ( # - ) 8iBouv Tipny Betikny (> 0)

gl T TapdoTaow 3x —5 ked &M dpynTiky (< 0).

TifeTon Aoirov TO TPOPAnuUa :

N& 6p1o97j & TporypaTikos &pifuds X, GoTe va eivan :

lov) 3x —5 >0 kai 20v) 3x -5 < 0.

KoBepiar &mrd s mapaoTtdoss 3x —5 > 0 kad 3x —5 < 0 Aéyeron : pia
aviswoig mpirov Pabpod. Mé Tov Spov aTov Ewoolpey yevikéds k&e TapaoTa-
ow Tiis popefis ax + B > 0 eite ax + p < 0, émou g, B, yvwoTol TPOTY HOTIKO
dpifuol kai x &yvwoTos TpaypaTikos dpifuos (ol pétel v Opiodf).

‘H gpdois «va ulfj (i va Emivdij) i) dvicweg. ..» onpaivel «wi ebpebolv
ai Tipad ToU dyvwoTou, Bid Tds dmolas 1) dvicwaois yiveTal aAndns (&pidunTixt)
avigoTNS».

B) Mia dvicwois mpwtou Pabucy émiivetar, Smmes gafveton elg T& dwd-
AovBa Trapadeiypara.

Mopaderypa lov. N& emiAudij 1) dvicwors 3x —5 > 0.

Skemrtopefa s Efg @ "Av Umrfipye Kc’m’omg TpayHaTikds dpiBposx’ pé ThHY
BiotnTa 3x' —5 > 0 (v, 6mws Aéyouey, & x’ trnAnfeve THY dvicwow), TOTE
alTds & x' B elxe kad THY (B16TyTa 1 3x' > 5 (mpoobéoauey els T ugAn Tov 5)
kai dvTioTpdgus. AnAadn ai dwodTnTes 3x'—5 > 0 kai 3x' > 5, 6& floav,
OTreos Aéyouey, iau&l’)vapm TMapaTnpotuey Twpa 6T1 1| dvnodtns 3x’ > 5 elven

looSUvapos pt Ty x' > = (E&mpecauev T& pédm TS 3x" > 5 pd Tow Berikdy 3).
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"Qore T dpyikn Quiowois ¢rrahnfeveTan Grd Kode TpayHaTIKOV SPIBuoY
X Wt X >3 Kol pévov.
Mt ToUs oupBoMiopoUs T&Y GUVOAWY YPEPOUEY
(x|3x—5>0}={x|x>3}
AT T ouuBohilopey oXnUETIK®S G ELfys -
Acppdvopey Thv edfeiav

£5 0. 00 ) Ty 0 1 53 2 3 TGV TpaypaTIKGY  &pifudv,
onueicovoper foompdds TO om-

g Do a g ;

(ITx. 65-1) peiov — Kal féTopey UTTOKG-

T T Tipdy Sia Tas oTolas grrahnBeleTan | Gviowols fva PEhos, OTrs PAE-
meTe elg TO Zy. 65-1.
Mapadsiypa 2ov. N& gt ) dviowols ¢ I B O
Mt bduoious, OTTes TIPOT)Y OUHEVES, ouhhoyliopous eUpiokopey :
3x—5<0<3x<5=x< 7
Anhadn ) Bobeioa gvicwols ErainBeleTar &mo KGBe TPy POTIKOY &p1Budv

y B
TR R | 0 1 2 3 X pE X < kad povov. ZX1-
‘—/_] POCTIKGYS TO CUPTIEpaoHa TTa-
Sx. 65—2 ploTdvetanl s O Y. 65-2.

Mapatipnog : “Emeadn pas fito yvwoTov fi6n 61 :
lov) elven 3x—5=0 pdvov Bia X =

U‘LAJIU‘

20v) elver 3x —5 > 0 pévov B x >
AUTTOPOUCOLEY &utows V& TUPTTEPGUWHEY &1 1) dvicwats 3x —5 < 0 &roAnBeveTal
pévov Bix x < 5
Mapaderypa 3ov. Na briAUOR A dviowors © —4x +3 < 5.
M¢ buoious, 5 GV TEPW, oUARoy1opoUs eUpiokoey
Cdxt3<5es—dx<2edx>—2Nx> = L

2
TR 0 1 2 3 ZYMHATIKES TO oupé-

M{ __ paopa TapioTéveTon els TO
Zx- 65—3 x. 65—3.

Mapadevypa dov. N

AUBR f dvlowaig —4x + 3 >5

b it il 0 1 2 3 ' Mg dpolav é;‘)yad[crv,xa-

_] ToArfyouey els TO OUNTIEPO-

- opa, ToU tkppdleTan elg TO
Tx. 65—4 Tx. 65-4.

I') l'evikai rapatnpioes :
1n) Mia dvicwois elvan vdexduevov v& tmohnfeleTan &mmo kd@e Tporyua-

; (*) Tvewpllopey 87e & molhamhaoluopdc 7oV perdv gviabTnTog Enl dolpby GovTiedy dhe
Axler Thv Qopay S,
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Tikdv &pIOPoY eiTe v& pn UTrdpXT KaTToIoS TpayHaTIKGS &pifuds, ToU va ThY ETra-
Anfeln.
Hapadeiypata. lov. 'H dvicowog 0-x + 10 > 0 Enalnbeictor ano Kade
x R (6wati ;).
2ov. Ty avicway 0 x —8 > 0 obdeig x €R v EnaknBever (duati ;)
2a. Atk Tés dviodoels ToyUer 1816TMs dvdAoyos ue Thy iBidTnTa TOU OUV-
nvThoauey eis Tas tfiodoels. OUTw, . 1 dviowoig — % X + o —g—elvm ico-
SUvapos pé Ekelvny TOU TPOKUTTTEL &md aUTry, &v TG péAn Tns TOAAQTANCI-
ofouv &mi o E.K.T1. Tév mapovopaoTév 3,2,7, 8nA. émi Tov 42, “Exopev Aormov
TéTE, QuTi TS — % X + ‘é—< —g— ThHy lgoblvaudy Tng 42 - (— —;—x - r%) &
< 42- —?—, BnAadh Thy — 14x + 21 < 30, Ty omoicw émAUopey dkOAwS.
Ewions qwo-wmg;_;_ X+ é— i eivan iogobUvapos u¢é Ekelvny, TToU

TPOKUTITEL & aUTry, &v T& péAn Tns ToAAamhaciactoly émi Tov dwTifeTov
Tou E.K.IT. Té&v mopovopacTdy, Snh i Tov — 42. "Eyouev ooy TOTE, QvTl
= 1 1 5 i ; ' ;
T e X +- < 5, T icroSuvuuov s -
_42 (_ X 4 2)> — 47 ,5n7\a8h Ty @ 14x — 21 > —30

Eiven cpotvspou &T1 ] TTPOTYOUHEVT 18|é"rng éyel dtidhoyov TpOKTIKAY OT)-
paciov 81 T EmiAuc TGOV GVICCOEWY.
*Egappoyi) 1n. N& elpete 10 cuvohov A N B, é&w eivau :
A = { x/x dképaios kai x < 3 } kad B = {x/x &képaos kai x > —3 1.
Abeg. "Errl i eUBeias Tédv oyeTikedy SpiBudv onpecovoper feonpdds T

onueic, SnAadt Tous &piBuovs, Trou elvan oTolxEla ToU ouvdhou A kai UTroypaii-
uilopev pe Péros (oy. 65— 5).

—d
v

4

Eybd—5

‘Ouoleos pé Bva &Mho Péhos Umroypapuilouey T& onpeie, SnAabf ToUs
dp1Buovs, Tou elvan oTorxeix ToU ouvdhou B
"O1reos PAETTopey s TO 2. 65— 5¢elvon s A=[2, 1, 0,1, —2,—3,—4,. .}
Bﬁ{_2—101234 }AOB{2—1012}
Elvan govepov 611 A N B elvan TO cnmo?xov TGV TIPGY Tou X Bid Tag dmolos
qua?\nﬂeuouu al dvicoElg @ X < 3 kai X > —3 kal X ckspmog ﬂpctyuCtTlKog
| &piBuds.
"Qore ANB={x|xeZ kal —3 <x <3}, émov Z="T0 guvoAov TGV
OXETIKGY SKepaticov.
‘ "Egappoyn 2. OccopolUpev T& oUvoAa : ={x|3x—5 <0}, B=
l = {x |[4x + 3 > 0 }. N& opio8j TO olworov A N B, 8n7\a5n v& eUpeBolv al Tipad
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ToU x, B1& Tas omoias ouvehnBevouy ol dniodoes 4x + 3 > 0 kol 3x—5< 0.

gt B - aleg @ il ?22 3
Ix. 65— 6

Avois. “Exomev A= {x[3x =5 < 0}={x|3x<5}= fx|x < -g—}.

Ertons B {jde 3 >0 Y=gt 23 =" ¥
"Omres elven gavepov K ToU oynuaTes 65 —6 glvan ©

A riBe={dreR xe —F 2 <2},
Mt &Ahas Aéfets o duiocooels 3x — 5 « 0 kod 4x + 3 > 0 ouvanBetour Bix

&g TiudS TOU X, TOU TrEPIEXOVTAL peTaly — —2— Kol - 3

ALKHEEIZ

272) Na AvfBouv al dvigwoEels -

o) Tx—12<x—18 B)4—2x > —9—3x
¥) 2(x—1D)+3@x+H-7< 5@x—1)—(x—3)

8) (x 4+ 5)*—2(3x—6) > (x—3)2—3@2x+5)

x—3 x—2 x—1 1 1 1
g~ -7 > X-73 oT) (x+-§)=<(x——3—)(x+1—5‘)
) 27x —5(@2x —5) < 6(3x—5)—5(1—-2x)—2
0 2 (3.\.3 5) & 5(5xl-|2— 10) 3@+ Tl
) (¢+22-3y-<wly+t 1) + 20
1) 2o —3) (@ +2) — 41 +w)>eRot+l)—20Q@e+ 5)
lu).(z—])"+(zf3}z+('f.—5)’< 3@+15@-T)

273) Na& Aufolv ol anooes (TapdueTpos A)

a))\x—3<2x+? ﬂ)(x+?\)*—(x—?\)‘3>47\.

) (x+ 1P -2 (x—4) —Ax > (x+ -1 +7

. (5A + 3)x _1_ = 2(x +71)_:11

)5 T3S 3

274) A& molas Tipds ToU X ouvaAnbevowv al AVICWTELS

) Ix—1<x+5 PB) 2(x =) > x— 1% 7) E+1p>xE+D)+1
275) A& Trolas dxepalas Tipds TOU X guvainfedou ol GuowoEs.

x—5 2x—=7 x4l pe-la Bx=f 1)
N~ W BT tTd T3
276 Ax Trolas Tipds TOU W guvahinfetouy al QUITGIOELS :

Ww+Hw=-2) (w+Dl= ) (y=3INy+2+4

— — S e T kol

&) 10 14

y—1 2¢9+3 3 y+4 3y —4
= U (1 \’T'(‘P_HZH)+’_§§#
277) AvooTe Tas QUIOWOES :

X3 29 —3 29+ 5
e e e g ¢ ST 0

Yy—2 x +3 Rt

) 1
5) _j—lc:Oz) S > 1 UT)?;;BQE‘

¥
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KE®DAAAION VLI

ZYZITHMATA EZIZQIEQN IIPQTOY BAOGMOY

66. LYLTHMA AYO EZIZQIEQN MPOQTOY BAGMOY ME AYO AINQEITOYE.

A) Tistpa iEwodoecmy. Aidovran SUo tlicwoes pé Suo dyvdoTous:
o (x,y) =0 kal o (x, ¢) =0 koi EoTw A TO oUvohov AUgewv Tijs TpwTns kai B
T6 oUvohov TGV AUcewy T BeuTépas. TTpokUTTEl TO EpcoTnue : “Ymrapyouv Letyn
(x, W) T& ol v EmaAnBelouy kai Tas BUo ELiowoels ouyypdvws ; To alvolov
alTdv TEv [euyddv elvon mpopavdds TO auvohov A N B.
To leUyos hicwoewy :
@: exy)=0 ax,yv=0
TG OTroicov [nTouusy kowhy Aoy, dvoudleTal Eve sbotpa dvo f&iehocov pd
dvo dyvarertouc.
To mpdPAnpa 16 dtroiov TifeTan Tpa, elvan 1 v £bpedi] 10 ahvolov TV
Licemv tol ovstijpatog (X).
A& ké&Bs [eUyos (A, p) € A N B, 6& foxtow : ¢ (A, p) =0 kai o (A, p) =0
ouveTtdds TO [eUyos adrd (A, p) 6& elvan pla AVoig Tou ouoTAuaTos.
"H eiipeaig 100 guvolov @V Licemy dvopaietal @ 1| Eriluaic toll oustijpatos.
B) ‘Isoduvapia cvetnuatomy. Avo coatipate AEyovial icodivapa, drav Exouy
tag altag Abeeig, dnradn kabe Ldoig tob npHtoy eivar Liois Kal tob deutépov Kol
avrieTpdpue.
“Eotw T alotnua (2) pé tliodoas @ (x, W) =0 (1) kai o (x, 9) =0 (2)
"Av k, A elvon 8o oTaBepai, &k TGV OTroiwy 1N umia TouhayioTov, .. 1 k
elvan B1dpopos ToU pnBevds, ToTe N Egiowois k@ (X, ) + Lo (x, y) = 0 (3) hré-
Tetan Evag ypappikos cuvvdvaopos tov (1) kai (2).
loyuer 1y s xpriowos iB10TNs ¢
YAv glg fva evompa (L) dvukarastali) pia tov ilicwolg pi Eva ypappikoy
Suvdvaopov tdv ifladaeey Tov, mpokintel igodivapoy aleTnpa.
Mpaypar : éoTw TO CUCTHHA
;, et
@t
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Kol TO oUOTNHA :

c=0
Kébe AUots (X,, Wo) TOU (Z) elvan Tpopavds kai AUois Tou (Z).
*AvTioTpogws, Kabe AUois (X0 Yo' ) TOU (=), 8& Ewohnfeun THY
k-g+A-o=0 kel — Adyw TOU OTI o=0—Thy k-9=0 &A&elvan k # 0
kol Erropévess B efven @ = 0. "HTol 76 LeUyos (x'y W) grodnBever Tas Etiowatls
c=0,9=0, &niadn elvan Aol ToU ouoThuaTos (2).

(Zhimler prhe c:O}

I') "Enilvoig npotofabpiov GUETNRATOV 800 AYVOGTOV.

Eav elven ¢ (X, ) = ax + Py +vy kai o(x, Y)=aox+py+Y,
ax + Py +y =0 M (A) elvon 1) yevikn) popef ToU oU-
adx+py+y =0] @
oTfucTos Buo EEighoewy o' Pobuol pé duo &y vidaTOUS.

To oUvohov T&Y AUoewv TiS giothozws (1) elven TS @

T={(y| &y eR xR kai ax + Py +y=0}

To oUvorov TV AUoewv Tis ELloCoEwS (2) elven 70 :

T={(xy)| &y eR xR ka ax+py+y =0}

*EriAvais Tou (A) elven & pooBiopionos Tou owdrou £ N T. ‘O mpoo-
Biopiopds auTds SuvaTal va yivy ypopikds, meidh kée Etiowais Tou (A) Tapi-
oTdveTan, 6mws yvwpilouey, pE piow eifeiov ypouuny els Eva cUoTnua &tdveov
x O y. O& iBeopey Spws KoTQ Trp@TOV UTTOAOYIoTIKOUS TROTTOUS tmAUoEws £ves
ouoThpaTos Tiis uopgfis (A).

TO CUCTTMC :

1. Méfodog Tijs GVIIKOTAOTACEOS.

Mapaderypa. N& AuBf TO ouoTnua : g2y =8 } M (A)

"ty 16=0] (D
Emadf x —2y + 17=0<=x= 2y — 17, &l ol (A) AauPavopey TO
x=2y—17 }(1) (B).

Ix+y+16=0] @

Kéde AUois Tou ouaThuatos (A) efvod xad ToU (B), émeidny fy (1) ToU (A)
#yer dvTikaraoTalf] ut THY tooBuvapov Tns (1) eis 1o (B). ’Etrions xdde Ao
ToU (B) &moBeikvieTon dpéaws &1 elvan kol ToU (A), BidTt Ay (2) elven 1 aUTT
els & BUo ouoThuara kai Ay (1) elvan tooBUvepos Trpds Ty (17). Els 1o (B) elva
Suvarrdy THY EKepaow TOU X &Trd THY (1) v& Béowopey &l ToU X el Thv (2), &nA
va Exoouev To lgoduvauov Tpds TO (B) cloTtnua':

x=2¢— 17 71(1)

32y — 1) +y+16=0 | )
(2") elvau ticwaons pe Eva pdvov &yvwoTov Kol Erroptveds ETTIAVETON KOTO T Yvw:
otd. “Exopev :

(@)<>6y—5l +y+16=0<Ty=35<= y=>5 kal

gUSTTUA :

(). Eis 16 oUoTnua OHws (M 7 ttiowo
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70 (M) elvan  iooBlvapov Tpos TO : x=29-17 1) )
y=5 @

"AMME TO (A) elvan  {ooBlvapov Trpods TS S } (1”)
y=>5 @)

dnAadn ‘lTpf)‘;'Tbx :_57 } (Z). Elvan Aovrov 10 (A) ioodUvapov mpos T (Z),
\P —

(B)

&pa Eyxel Aow Thy povadikiy @ X = —7, W =6, dnAadn T leUyos (— 7, 5).

“Qote : A& vd Aowpey Eva clotnua Suo Elichoewy pg Blo dyvidaTous
i1 Tiis peBobou Tiis dvTikaTooTACEWS !

1. AUopev ThHy plov Tév Eiowdoewy ds Tpos Eva dyvwoTor A.x. f Tpos X
(txppalouev Snhadf) TOV X ouvopThoel ToU ).

2. "AvTikaBioTépey €ls Thy dAAnY élowolv ToU cuoThuaTos TOV X pE THY
eUpebeicow Exppaciv Tou kai AUouev THY TpokUTITOUGQY pE Eva &ryvwoTov éfi-
owaty, 6mwoTe ebpiokopey TOV GyvwoTov Y.

3. Ty mpfy adthy ToU @ dvtikaBioTduey els Ty Eppaocv Tou X, ToU
eUpédn els Tov lov PRiua alriis THs épyacias kad UroAoyilopey Ty Tiufv avToU.

Tov Tpdmov adtdv Epyacias Bid THy AUow Evds oUTTNHUATOS KOAOUMEY Kal
pébodov arnahowpilc H1d TS AVIIKETAOTAGEWC.

II. Mébodog tijc ovykpicewme.

L — =0 1
Mapaderypa. Na Aubfi 1o cvoTnua : L } M (A)
3x+w+16 =0 (2
"Emreidn) elven @ x — 29 + 17 =0 < x =29 — 17 «ai
A+ y+1l6=0<x=x=— -“’%IE dvri Tou (A) Exopev TO ioodlvapdy Tou :
x =2¢—17 .
19
B 6
( ) x:_i"jl__ } (2')

Els 10 oVornua (B) &gpdleton & &yvwoTos X kai els Tas BUo thiodoes
@s ouvapTnols Tou &AAou dyvioTou .
"Avti ToU (B) Buvauefa v Exwpey TO gUoTNUA

) M
A e

Etiowow (27), émadn oi ékppdorls 29—17 kai x elvan foodivapor, Adyw Tiis (1°).
AMAE elvon @ (2') <> 6y —5l =—y —16< Ty =35<> py=5, Emo-
péves o (M) elvan {goBivapov mpds TO ovoTnua :

x =2y —17
y -+ 16

(N

(B16m A (2) elven looBUvapos rpos THY

x =2¢—17 /(1') j Al ‘ e -
Ay . ©Bétopev elg Ty (1°) ToU (A) Smou y T TI-
y=>5 2"
ufy Tou &md Thy (2'") kol Exopey TO oUoTHMG :
P } Baxabh 15 (D 2= 1] Sove b Aok wov (&)
W5 =0
elvan (—7 ,5).
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Eis Thv yAGooow T&V OUVOAWY TWTTOPOUMEY VA YPAYWHEY
e x—=2¢ +17=20 5
{(X,W)!(X,\{J)E X Km3x+ty+l6:0 —{(A')}

"QoTe Bi1d v& AUgwpey fva ouoTnua Blo Elichoewy WE BUo &yvdoTous i
THg pefoBou Tiis ouykpioews :

lov) Avouev Tés BUo EElodoels G5 TPOS TOV adTdy &yvewoTov AX. TOV Y.
20v) Eticdvopey Tas Buo ikppdoEls ToU \y, 6Te TpokUTrTEL pia Elicwals uE Eva
pévoy &yvwaTov, Tov X kai 3ov) AUopev Ty Eiowow auThy kol eUpiokopey TOV
x *Emeta 5t mpoodiopilouey Tov Y &o THY wicw 3o TAS EKPPATELS TOV.

1. Médofog tol ypuppikod GUVELEGRGD.

" ‘ i S x =29 +17=07 (1)

Mapoadeiypote. lov Na Avl) To guoTnua e 0] @ (A)

To ouotnua (A) 8% QUTIKATAOTACWHEY pE tva JooBUvady Tou (B) &is o
Smoiov ) pia Eiowas vé elvan 1 (1) 7y 1) (2) xai T GAAN Evas YPOHMIKOS cuvBua-
outs o (1) kal (2), oupgoves Tpds THY iBioTnTa (§ 66, B), 8nA. 1 Etiowals

k(x—2¢+ 1) +ABx+y+16)=0 3)

Eig v (3) éxkhéyouev Tous &pipous k kol A kaTohAnAws, HoTe v yivy
undtv & ouvTeheoTs EiTe TOU dyvoTou X giTe ToU &yvootou . TLy. & &ls Thy
(3) Te8ij k = — 3 (BnA. & dvrieTos o0 cuyTeEAETTOU ToU X el THY 20w Eligwoy)
kai A =1 (BrA. & ouVTEAEGTRS TOU X EiS iy lnw étiowow), ToTE A (3) ylveran

—3x—-2¢y+ 1N +108x+y+ 16) =0 <=

—3x 4+ 6y —5] +3x+y+ 16 =0<>Ty—35=0<=y=0>.

Eqw A = 2 (8nA. 6 dvTifeTos Tou GUVTEAEGTOU TOU W Elg TNV TrpchTY) Kol
k = 1 (BnA. 6 ouvrTeAeaTns TOU el TV Seutépav), 1) B yiveTau :
(x—2¢y+1N+203x+y+ 16) =0 <> 7x +49 =0<=> kai X =17

TMpakTikds épyaléusda kaTa THY tpopuoyny Tis ueBdBou alThs 6 gEfis:
Ard vax drodeipwpey TOV X, els 1O (A) mroAl{oper kod T& BUo péAn s (1) ¢l — 3
tvd roA[Jouev kol T& BUo pEAn THS (2) &mi 1, oUreo B Exopey :

) x — 2y + 17=0 | 3 L% '3,\—}—6ky 51—0} (1')

3x + ¢+ 16=0 | 1 x+y+16=0 (2"

Aiéx TrpogBégews KT WEAT TGV (1) kai (27), ©oTe v& OXNUATICWHEY TOV
ypauuikdy ouvduaoudy (3) Tév (1) kai (2), houPdvopey : Ty — 35 = 0, &nAabn
tybveto &mahoiph ToOU X, Kol TpotkUE TO CUOTTHA ! (B) Ty ia=dl ].

Ix+y+16=0
16 &mroiov AUeTan £UKOAws Kol elvan fooBUvanov TPos T (A).
3x 4+ 8y — 20 = 0] (1) (A).
—2% 4+ W55 =0 (2)

*As &rrodeiywpey Tov . O g Exar SuoocHUOUs TUVTEAESTES ElS a5 (1) kal
(2). ToAamAaoidlouey kal T& &Uo péAn T (1) &ml 3 xad T& BUo péAn Ths (2)
¢l — 8. "Exouev :

2ov N& AuBifj TO oUoTnua
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ay F T8 -20=0 Ox + 24y — 60 =0 }(13

3
—2x+3xp+55:0f-8 léx — 24y — 440=0 ) (29
A mpooBicews kara péAn Téw (17) kai (27) edpioxoupsy TOV ypappikdy
ouvBuaopov auTdv 25x — 500 = 0, &pa x = 20. 'AvTikabioTduey TOV X Bi& Tijs
Tipfis Tou 20 el piav &7rd Tas Ehioors ToU (A) A.x. els Ty (1) kai Exopev :
3:204+8y—20=0<+8yp=—40<=>y=-5
"Edw BEhwopey v& dmradeiyoopey ToV X, O OTOTos EyEl ETEPOOTIHOUS CUVTEAE-
otés els 1as (1) xai (2), moMamAacialopey T& SUo pEAn Tiig (1) Emi 2 kai T&
BUo uérn Ths (2) émi 3. "Exopev :
(A 3x + 8y —-20 =02 6x+16\p—40=0} i)
—2x+ 39y +5 =0(3 —6x+9%9 + 165=0] (2
M mpooBéoews katd péan Tdv (1) kel (2") mpoxUTrrel & ypoupikds
ourbuaopos aUTév @ 25y + 125 =0, SnAadn y = —>5.
“Exovtes Umroloyloer Tov w eUpiokopey Guécws &1° duTikoTaoTaoEws £ls
plow &k Tév (1) kad (2) kal TOV &AAov &yvwoTov X.
"QoTe Bix v Aowuey Eva ouoTnua BUo Eodoswy pt Yo dyvaoTous (o
Babuol) 81& Tiis nebdBou ToU ypappikol cuvduacpou :
lov) moAAamAao1&lopey T& pEAn Ths TpwTns &l Eva dpifpdy k # 0 kad
T& pédn TR SevTépas i fva dpiBudv A # 0, ExhéyovTtes ToUs k kai A els TpoTIOY
oTe els Tas TpokuTToUsas tliccioels of CUWTEAsOTal Evds TEW GyvidoTwY VA
elven dwTifetor 20v) Ak mpoobiécecs kaTa pEAN TV SUo véwv Eicwoewy Ea-
AeipeTan & &yvwoTos pE Tous dvTiBéTous oUVTEAEOTAS Kol TpocSiopileTan 6 GA-
Aos GyvwoTos kai 3ov) yvwoToU TAéov SvTos TOU £vog dyvcdoTou eUKOAWS EU-
plokousy kai Tov &Adov 81" dvTikaTaoTdosws els piav T@v élodoecov ToU Sobév-
TOS OUCTTUOTOS.

}qwk)

}amw

‘H péboBos ToU ypappikoU cuvbuacpoU AéyeTol kai péBodog tdv avnifi-
TOV GUVIEAEGTAV.

67. AIEPEYNHEIIZ TOY IYITHMATOEL AYO MPOQTOBAGMIQN EZIZQIEQN ME
AYO AI'NQIETOYE.

o) “Eortw TO oUotnua :
(B SR
@ :dx+Py=y
Ty duewtéped popeny Blvaran v AdPn kdbe cUoTtnua mpwTtov Pabuol
e SUo dyvaoTous. Td a, B, ¥, o, P, ¥' cunPoAilouw BeSouévous TrparypaTikoUs
&piBuols, T& 8t x, y Tous dyvwoTous,
1 "As Umobéowuer 6Ti 6hor of dpifol o, B, v, o, B,y elvan Sidgpopol
TOU undevos. "Amd Thv (1) eUpiokouev :
Yz B¢
o

S — kai dutikaBioT@yTes TO x pE 16 igov Tou els ThHY (2) ToU (A)

Exouev Ty  (ap’' — a'P)y = ay’ —a'y.
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“Qoe elven :
= e B 3
gy Y.]<w[ N
AERPEET Mgt BBy R LR
Eic 1 (B) 1) éElowos (4) elven pé &va pévov &yvwoTov. "Eqw Aormov fi (4)
elvon Suvarh), &BUvaTos 7 &épioTos, fa cTvan kal o ovotnua (B), dpa kai 16

icoSuvapsy Tou (A), Buvardy, ddlvaTov 1| dépioTov AUTICOTOIY WS,

(B)

fov. Awarh elvar f) (4) dTow kol pévov dTaw elvar of’ —a'p # 0. "Emo-
pévos 1o cletnua (A) elva Suvatov brav kai povov drav tivar aff’ —ap #0.
Eis Thy mepimTwow aUTnY &mo Ty (4) Exopey @1 Y= g%f}% Eqv  Béowpev

YB' — YR

THy Tipny aUThY ToU W Els Thw (3), eUplokopev X = b

TMapoartnpoupey 871 elven: of’ — op #0<= —:¢ # TI:’ (1)

20v. 'Eav tlvan of —a’Pp=0 xai ay —ay # 0 % tliowors (4) elven
&BUvarros. Aty Utrépyer Tipn ToU W AUos Tiis (4). “Qoe kai &mwd Thy (3) Biv 6
Umdpyn AVots T s Tpds X Kad 16 ouoTnua (A) sivar adbvatov.

Eig Thy mepimrwow aithy Exousv: of’ —ap=0 <= ap' =P <>

'c%:% kai ay’ — o'y # 0<% ay’ # 'y <= g— # :,—, gmropévas elvon kad
AL _.B_. Ve
o7 = 3 = (ir).

"Edw Bégeopey -zi = p B Eyxoopey o = o'p, p=P'p kaly # Y'p, o5 ttdrye-
ta1 &rd T (ii). ‘H Etowais (1) ToU (A) yiveton: pla’x +P'y)=y kai T oU-
pla’x +P'Y) =Y
ox + By =Y
v& dnBelouy auyypdves, BioT elvan py’ # Y. Auvduela v Aeywpey glg TNV TE-
pintTwow aithy 611 ol oo civar aoupfifactot.

ornua (A) ypapeTal ! 1 Al Eomoes aural glven dBvvarov

3ov. "Edav civar ap’ — a'f = 0 kai ay’ — ay =0 7 tlowos (4) ylvetal
&bprotos. To  Blvaran v AdPn kdbe Tt els 1o R. Els &xdotny Tipmy Tou Y
dvmororyiletan B i (3) TOU ouathuaTos (B) uict novov Tipd ToU X. To oU-
ornua Aorrov (B), &pa kai 10 (A) Exet piay arepiay roscov. Elg iy TrepiTrTeo-
ow QUTNHY EXOMEV :

oB =0 E = B okl ay —ay= S

op’ —o'Pp =0« - = 5= kai ay —ay=0<x = o

3 - £ X s
&nAabn ks (ii1).

"Edw petaby Téw ouvteheoTéw Tou (A) toyin # (n), TéTe TO oUCTNHA
ToUTo elven &bproTov. ATt Eav Bécwuey %:p, &md Tag (iil) Exopev a=a'p,

Pp=P'p xal y =y'p kai al tfiodoeis Tou (A) yivovral :
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plETHBOI=OY | e L. b )
; ; .t ol 6moicn ouptritTouw el piav povov ttiocwav, emel-
XL P =y
&1 elvan p # 0. "AMG pia ttiowois mTpdTou Pabpou Tpds X,y EXEL &rel-
pous AUoers (X, y) els TO otworor R x R.

1. *Eéw elvon of o, B, o, P’ # 0 xai y =Y =0. Emadf o (3) xai (4)
ioxuouwy, eUpioxopey &md Thy (4) 6T evar W = 0 kai &mod ThHv (3)x =0, Ew
elvon of’ # o'B, Snhadh TO ouoTnua (A) elvon Buvarrov kol Exer plav Ao THY
g =0

*E&w elg Thy mepimTwow aUThy elvar of’ —a’p =0, BnA. %: =, T
(A) elvar &opioTov oUoTnua.

IIl. ’Edv elvan a =P =0, TOTE TO CUOTNHX (A) ylveten :

’ , .t Edw elvan y=0, 0 (A) mepopileran gl piav pdvov Eti-

dx+Py=y - Y ( propil; S
cwol, THY o'x + By =y xal Exe &meipous Avoels. Eav épws evea ¥y # 0,
16 ovotnua (A) elven aBlvarov.

Té aUrd cuptrepdopara Exopey kal els THY TEpiTTWEW KATX Thv &toiav
elven o =p' =0.

IV). *Edw elven a =o' = 0, tagaviletar & fvars GyvwaoTos kal TO oUoTNHA
yiveran :

Py=Yy }
. (D
. Py=y

Edv efven %: E,, 16 () Exer Ty Avow :
x € R (Bnhadh x = dmoloadfioTe &piBuos TTPOCY MOITIKOS)
Y= —E—’— = %-, troptves elvan &oploTov.

'Eqv elven %— # %:, 16 () elvar &8Ovarrov.

V. ’Edv ehvan a=o =P =p'=0, 10 ovornua (A) ylvera :

Ox + 0y =y

i s O\P = Y, } Eqv elvar y = 0 xai Y = 0 EY OHEY SUo TAQUTOTNTAS.

T& x, y AapBdvouy kal T& SUo alBaipéTous Tipds kal Aéyouey Toopa &1 TO (A)
Eyer Sumkijv Goprotiay AUgecv.
"Eqv fva &md T& y kal y' 8tv elvan undév, 10 ovoTnua elva adivvarov..
‘H mepimraos a=o =p=Pp" =0 Slvoran v& Trapouciacfi) KaTd TH
HeAETY mapapetpikdy cuoTnudTwy. Ty, es 1o oloTnua :

O+ Dx+ M —ly=247 _ 1
ou@ﬁ_o+nw=n}&““:"
ax + Py =y

Lopnépaocpa. TO oloTnua ; l Exer picv Ao kal pévov piav,

dx +Py=y
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TV X = H‘ y= c%{%% , Tow, kai povov STav, glver aop’ —o'p # 0.
Edw elvon app’ — o'p =0 kai oy’ — a'y # 0 16 ovoTnua elvar dBuvarov.
"Edw elvon ap’ —a'P =0 kai oy’ —a'y = 0 1o oUornpa clven &opioTov.
Mopoudeivpota: lov. A& TO CUCTNHA !
(A) ¢ B

2x —y =1

“Eyouev: a=1, p=1,y=2, o« =2, p=—1p=-1Ly =1 8pu:
ofp —ap=—-1-2=-3 #0.

dpa o (A,) Exer picv pévov AUow, M !

—2-1_ 1-4

ESErt o 2R
2ov. A1x TO gUoTnpa :
% Lay=2
(A v
3x+ 3y =4

EyopeY :
a=1,p=1v=2 o =3 p =3 y' =4, épa: ap' —a'p=3-3=0 xa
oy —oy=4—-6=— 2 £0, &pa 10 (Ay) Elval &duvortov.

3ov. A1d TO cUoTNPA :

e
4x + 4y =38

“Exouev :

o = ]., ﬁ: 1, Y=2, C1'=4, ‘3‘=4, Y'=8, C”Xpd . C(B'-—C('ﬂ=4—4=0
ay —od'y=8-8=0, &pa 1O (A;) elven dOpLaTOV.

Moaparnpouuey 811 of SUo iowatls ToU (A,) elvan ioodlvapor (f B° Tpo-
kuTrTelL & T o Bl mrohAarAaoiaouoy i 4). To oUvolov TéY AUcewy TOU
(A,) elver 1O ¢tfs -

((,y)|x+y=2} wt xeR, yeR,
BnAadh Td ouvohov & { (X, ) |y=2-x, xeR}
dov. Mid TO cuoTnU !
s WA e
0-x+0-¢=0

Exopev : ap’ — o'p =0 kal ay’ —a'y =0, owerds 10 (A) elvan &épiorov. To
auvohoy Tév AUgewy ToU (A,) elvan Tdpa TO ouvoAoy Bhcov Téw [euydv (X, )
u xeR, yeR.

B) Maputipnors. ‘H epeas Ths Auoews tvdc ouoThuaTos TpwToPaduiou
ut BUo ehiohoels kol BUo &yvdoTous @S kad 1) Siepevvnais Tou CUVTOREVETQ S
§iis : oupgwvoupey Thy TapdoTaow @ aff’ —o'P v& THY ypdowhey o EEfs :

e ey
() -

a
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‘H mapdoTtacs () dvopdleTan :
‘Emropéveds of TTapaoTATELS :
ap’ — o', oy’ — 'y,

pia

opilovoa 2ac talemg

YB' —¥'B ypagovra :

e B| |e ¥ ‘ y B
I O o
Suverrdys, & elvat ﬂ,] # 0, Téte | Umdpyovoa povadikf Avois
o
Tou ouoThiuaros (A) : cz‘x + [’3\? = Y‘ YpageTal :

o'x + Y=Y

7 P oy

DAL b o KL s

« Bl « P

. ﬁli o« P

kal i THy popehy aUThy elvan elpynuoveUTos. (AIOTUTIGOCTE OXETIKOY KOVOVO).

AZKHZIEI

278) N& #mAvBolv T& ovoThuaTa :

z

Q) x+y=3 B) 2x—y+4=0 Y)Xx—yp=4%

x4 2w=6=0 x—%ﬁ-?:o 3x—-3p+6=0

279) N& ¢miAuBolv T& cuoThuaTa :

Q) 3x+ywy—6=0 ) x—3y=6 y) 2x4+wyw=5
6x+2¢y+9=0 x +y=10 x—y=1

280) Né& tmAuBolv T& ouoThuaTa :

o) 2x - 5¢ =10 B) 5x +y=3 y) Tx — 3y = 14

7x+—2—\y:—5 ~10x—2y +6=0 5% 4y =10

281) ‘Opolws T& ovoThpaTa :

a)x +3y=2 By —2x +3y=—6 y) 4x +y=8
3x-5=—-9y 2x—3y+12=0 4x + 3y =24

282) N& tmAuSouv T& guoThuara :

)3 +2¢+1=0 P) 2x+y=a y)%_—_‘;_:l

5x—y+32=0 7x — 2y = 3la 2x =5y =—2

293) N& tmAufouv T& ouoThuaTa :
a) 2x —3y=5p—«

| 3x—2¢y=a+ 5p

3

\ 284) Na& ¢mAufolv T& ouoThpaTa :
@) 203x—y) +3E+Y—E—y) =70,

Ix—w+2_x+2y
B)fui'#'_ 5

x—2¢9—3_2x—y

2
3(x+2¢)—2(x—y) + 5(2x —y)=98
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x+y—6 x44
ﬁ)_§_+ﬁ_2—_‘3 )
3x
x73\4)=—4-ﬁ5

285) N& tmAvBouv T& oUoTHHOT :

x + 3y 2x —y 1 z—3w__ 2+
e i = T D i B
X 5 X —
-2—‘-:*“’- +E¥_y 3 2@-de e+l =G-e
286) N& Biepewvnfi To ouoTnue (B = Trap&pETPOS)
wx -y =3

X+ @+ y=6

287) Né& Bipeuvnfolr T& ouoTHHOTA
o) px —y =2 Py u@x+y)=4

X+ (U4 2y=-2 px + (p-ly=2
288) TMpooBiopioate ToUs A kal K &HoTe TO OUCTTHX :

@r—Dx+ (du+ Dy=3

A+Dx+@—2)y=3 v Exn &melpous TO TAfifos Avoeis.
289) N& Aufolv T& ouoTAMQTX !

2 el 41 i )11 e 18
@) GxFy=5  x+2y+10 B) ox—39 Tax—2y= 13
3 5 el 13 2 L2
STy eI B W By

68. TPA®IKH EMIAYZIE TOY ELYETHMATOZ AYO EZIZQELEQN MPOQTOY BAOMOY

ME AYO AINQETOYE.

s S sty A S |

A) "EoTw TO ouoTnue i Al @) ox+py=y
kol EoTw &T1 Evas TouAdyloTov €K TGV &, B elvon Siapopos Tou 0 kaddas Emions
kol Bvag ToOUAdyloTOV €k TGV oy B

Té givohoy Téw onueiow (X, y) ToV gmridou, T& dmoia ikavotrololy THY
(1) &moTeholy piow edfeiow xaBoog Erions kol TO cUvodov T@v onpelwy (X, W)
& &rrola ikavorroolv Ty (2).

"Av TapacThowey els TO Emimedov Tas eUBelas aUTds, kol Tpds TOUTO
dpxel va Oplowpey BUo omueia Tis kobemds 28 alTdv B va Thy Yapdlwpey,
TOTE : )

o) "Av Téwevtal aUTal ki & efvon (E, n) TO onueiov Tis Toufls Twv,
ToTE (kal povov) TO cUoTNHA (A) &g THy povaBikny Avow (x =E, y = n).

B) "Av ol s &dvw eufeian elvan TapdAAnAol, uf cupTtriTToUoOl, TOTE (kad

pévov) 1o (A) elven &BUvaTov.
y) "Av Téhos ol &5 dve gfeicn cupTritrrouw, TéTE (kal wovov) TO oUoTnHA
(A) elven déproTov.
HMapadeiypara s lov. Na EmAVBT ypagikds TO oUoTnHA :
2x—3p+6=0 (1)
2x+¢—-10=0 (2)
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‘H mrapaoTaTikh eUfeia
e s thiowoews (1) OpileTen
&md & onueic A (x = -3,y =
=0) kai B(x =0, y=2) &is
dpfoywvious &kovas xOy (o).
68 —1).

‘H wapaoToTikny eufeia
¢ Ths thicdoews (2) OpileTan
&md Tt onuela A (x =5, y=0)
kai B' (x =0, y = 10) els Tous
autous &fovas. Al elfelon €
kal € TéuvovTol elg Eva ompeiov

\Pwr oo~ "“DE/
b
-

<.

bN

—— M, ToU &Trolou o cUVTETAYME
b 2 3 a0l 1 23 45\ 7 van, &meos Phémopey s TO TE-
I Tporywviouévoy QUAAOY XEpTOU
Téw &Edveow x Oy, elvan x =3
Tx. 68—1 ke w=4. To [ebyos (x=3,
y=4) elven kowh Augls TV
trodoecy (1) xad (2), (kal f) uévn). Tpdyuatt elven &mmd T (1) : 2-3—-3-4+
+6=0 kai &mwd T (2) : 2.34+4—10=0 kal ofp' —a'p=2 -6=8 #0.
2ov. N& ¢mAudf ypagl- @
k&g TO oUGTNUA : bY
2x —3y4+ 6=0 (1) 3
—4x+6p+12=0 (2
‘H mrapaoTaTikh eUbeia €
s thiowoews (1) OpileTon &
o & onueic A (x =—3, y =
=0) kai B(x=0, y=2) &is
16 oY. 68-2.
‘H mapaoToTikh eUbeic -1
g Ths (2) bpileTon &mo TQ ON-
peic A’ (x =3, ¢y =0) xai B’ B
(x =0, y=—2) els 10 Biov
ouoTnua &Edvewy ut THY €. Ao -3 tg'
75 oy. 68-2 TapaTnpoUuey 5T Ty, 682
ol Buo edfelan € kai € elvan Ta-
péAAnAoL, uf oupTiTTouTal, Btv Eyouv AorTrov onpeiov Topfis. TO ouoTnpa TV
(1) xai (2) elven &BUvarTov. *Axéun Abyopey 6Ti i al thiodoes (1) xai (2) Sev
elvar ouppipaoTai.
At edBelas padvetan 8T 16 Sobtv ovoTnua elven dBivetov &rd TO O
elvonr 860 : qﬁ'—a'ﬁ: 12.—12=10 xci G’Y'-—(X'Y-'?-—24—-24=—48 # 0.
3ov. N& EmAUBH ypagikds TO oloTnua
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2x -3y + 6=0 (D
—4x+6p-12=0 (2

Al TrapacTaTikal ebfeicn Tév (1) kel (2) TauTilovtan €ig THY & TOU Trpon-
youpévou oxfiuaTos. ‘Opilovtan kel ai duo &mo & onpeia A (— 3, 0) xai B (0,2).
"Oha T& onueia THs. (€) elvar AUoeis ToU GUGTAHATOS TOUTOU. Al (1) kad (2) oup-
rrirrour €ls piov Eliocwow (elven icoBivapor).

B) INapatipnois. ‘H ypogikn émiuois &0 cuoTnuaros Bty 8i8el mavToTE
ikavoTroInTik& &moTeAéopaTa, S10T ylvovTa opdhuara, Adyw &BebioTnTOS
fluév kai dreheios TGV Spydvwy, kol Karde THY EkTEAETIY TGV oxebicov kol KaTa
Tdg petphoes ’ aUTédy. ‘H UmohoyloTikn péfodos EmiAUcEws BiBel axpipfy dmo-
TedéopaTa, TO omoudaidTepov B¢, elvan SuvaToy v EAEYYwHey dpéows T Elo-
youevd Tns.

AZKHZIEIZ

290) 'Emivcare ypagikds Ta ouoThpaTa ThS &oknoews 278.

291) *EmAbcate tmions ypagikds T& ouoThuaTa Tiis dokfoews 279.

292) AiBovran of #ohoes 5x — 13y = 2(1), 2x+y=7 (2) xad x—2¢=1 (3).
N& TrapaaThoeTe ypagikds Tas tiodoes aUTas el 16 aUTo cUoTnpa &iovwy. Ti TapaTnpelTe;

69. LYETHMA ESIZQIEQN [1PQTOY BAOMOY ME TIEPIZZOTEPOYE TON AYO
ATNQEITOYE.

A) "Efiowoig npitov fabpod tpdv petefintdv. Kdbe ttiowons Tiis uop-
piis ax + Py + vz +8= 0 (1), émwov of o, B, v, & elvon SeSopévol TpaypoTiKOL
&piBuoi, elvan pia tiowals TpwTOY PobpoU ME TPETS &yVWOTOUS X, Y, Z.

Edv elva, m.x. o # 0 xai AdPoopev tUBQIPETOUS TPy HATIKAS TIHGS Sid
Tols y, z, dnhadh Béowuer y =M, z =}, émou A ER kal peR, ToTE &rd THY

(1) B Egeopev © X =hﬂi§‘ﬁ.
‘H (1) mwpogavids ¢mroAnBeveTan, &av Bicwpey

:_@L’;“..ﬂ, y=A z=u Bk xdfe AER wai peR.

‘H tpids (x =— ﬁj-i’-;ﬁ E, @ =A, z =) dvopdletor pia hooig tiig (1).

(51& kéBe A € R kad kdde p € R). *H (1) &y &Anfevel, PePaicos,Brax ke Tpicda wpa-
yHaTikGY dpiBudv. Edw (p, A, 1) elven pic TpIds TPOYHaTIKOY &piBuddy, ToU
ErenBever Ty (1), ToTe kébe Tpias (p', A, 1) &mou p' # p, S&v Emwahnbelel ThHyY
(1). "Eorw, m.x. f) Eicwos x +y +2—-6=0, (o). 'Edv Btocopey w =2, z =1,
TéTe Byopey X +y +2—6=0<x=6—y — 12, &k Tiis dmolas eUplokopey x=3
kad ) Tpvas (3, 2, 1) elven pia Aboig Tfis (@), e 1 Tpids, . (4, 2, 1) S
elvon Avois aUTiis.

B) Ziotnpa mphrov Pabpod pé tpeic ayvoetons X, y, 7.
*Edw BiSeovtan Tpels Eiodoeig Tpdtou Boduol pé Tpels petaPAnTds ¢ ax +
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FPy4+yz+8=0 (1), x+Py+Yz+8=0 (2 a"x+Py+y"2+
1§ =0 (3) kai {nrolvran ai kowad AUoEls Tov, TOTe Aéyopey &TL EXOpEV v&
tmAUowpey TO oUoTNU :

ax+ Py+ yz+8 =0 Y
(5: ox+ py+ Yz+b = 0 ()
«'x+py+y'z+8" =0 3

Kéfe kowvi] Abalg T@v ELiooEwy (1), (2), (3), &v bmrapyn, SvopddeTat pio
L0GIC TOU OUSTNMATOS 2.

*Eridvaic ToU ovoThuaTos AyeTan fi elpeois Tév AUgecov Tou (#&w Urdp-
Xouv).

Karee Thy ETiAUGIY GUOTHROTOS TIPWTOY Pafuol ut TreploCcOTEPOUS &y VLo~
oTovs &md BUo, EpapuOlomey TAS iBiag peddBous drraioigfis dyvaoTovy, T OTrOlCS
tpdBopey Si&x THY Ao GUOTAUATOS Lt 8Uo thiohoes kol Yo dyvadoTous, STrws
paivetan els T& kaTwd TrapaBelypoTa ¢

IMogadeiypara. lov. Na Emavfi] to cvoTpHO: ix_—,—2$ ;f:) ;_ 2 z g g; A)
Metaty Tév (1) kai (2) Bix Tév dvmibeTov Px +y+30+2=0] B3

ouvTeAeo TG &rraeipopey TOV Evar SryvwoTOv
Ayx. Tov y. Oa elvan :
3x+y—2w—9=0] 2 6x + 2y —40—18=0
x—-2k|;~¥—m+5=0 1 S X—2y+w+ 5=0 , & ypOBHIKOS B¢ ouv-
Suaopds oty Bidet 7x — 3w — 13 =0 (o). Eis 16 oUoTnua (A) dvtikaBioTduey
picw ik T@v (1) kad (2) Si& Tiis (@) A.x. THY (1) xai &xouev T& ovoTnea (B) SnA.
Tx— 30— 13i=10 1 i(e)
(A) < (B) : x—2y+w+5=0 (2
%+ y+3w+2=0 ] (3)

Metaty Téy (2) kol (3) &madeigouey kol TTéAWw TV abtov dyveoTtov v,
ut Bva & TOUS YVWOTOUS Uag TPOTIOUS. "Ag EpUPUOOWHEY EK véoU TOV YPOPIKOY
cwbuaopdv. “Exopev :

x—2y+w+5=0]1 x—2¢g+w+5=0
X +y+30+2=0]2 T 4x+2y+60+4=0
oBtgews AapPdwopey THY 5% + Tw + 9=0 (B), ut ™V Strolow els 10 (B) &s
dvmikaTaoThowpey Ty Elowow (2).
7x—3w—13=0 (e .
(B) == (N): 5x + T +9=0 ®
X +y+3w+2=0 (3)

Té ovornua (1), icodlvauor mwpds TO (A), Exe1 Mow &Tav kol pdvov STav
Eyn Algw TO gloTnua TGV (o) xad (B), TO dmroiov elvan mpdTOU BoBuou ue Buo
Eiodhoes kol BUo &yvdoTous. AUovtes TO cUoTnua ToUTto eUploxopey x =1,
w=—2, &pa elvan !

kod 2 alrrédw Sicx po-
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F=1 Ottopev el Ty TpiTny Eicwow Tou (1)

(N w=—2 | 14 mipdg x=1, @w=—2, xal wpocdic-

2x+y+3w + 2 =0 | pilopev TOV TpiTov &yvwoTov . Elven
2:14+y+3-(-2)+2=0y=2

“Qare 16 ouoTnua (A) Exer THy povadikiy Aow (x =1, y =2, @ =—2).
x+4y—2w=—21] (1)

20v. Na émdvbij  oberqua x —3y— 7w = 19 ¢ (2) (A)

3x +5¢+w =15 | (3)

A THY EmiAucly Tol ouoTipaTtos ToUTou &s tpapudowpey TN pébodov
THs dvTikaTaoTdoews. Alousv plav &k 6w TPI&Y ElictoEwy g Tpos Eva &yveo-
oTov kot duTikaBioTduey THY TiRAY Tou (cuvapTnoEl T&Y BUo &AAwy &yvaoTwy)
els Tas Aoimrds Suo Ehiocwaotls ToU guoThuaTos. Ay

()= x=—2—4y + 2w, Erropévaas elval :
x=—2 —4uv+ 2w (1
(A) = (B) (—2—4y + 2w) =3y —Tw =19, (2)
3 (=2 —4y + 2w) + Sy + w=15| (3
AN (2) <> — Ty — 5w =21 «xa B)<=—-Ty+Tw=21
x=—2—4y+2w] (19
AnAad? (B) < — Ty — 5w =21 @
— Ty + Tw =21 3

Avovres 16 ouoTnua Taw (2') kai (3") ebploxopey y =—3 kol w= 0,
&te &mo iy (1) Exopev x = 10,

“Qore & A el THY povadikiy Avow (10, —3, 0).

I) Mapatipyorg. 'Edv éxowpey oloTnua Teoodpowy Eliohoewy pE foapi-
Buous dyvaaTous, B’ dmaioigis ToU #vds &yveoTou peTolU THs TpodTRs Kai
tkdoTng T UtrohoiTrwy ElichaEwy, TTPOKUTTTEl oUoTnpx Tpidy tliohoewy pe
Tpeis &yvidoTous, TO dmoiov ko EmIAUOLEY. T& dvewTépw EmekTeivovTon duoiws,
Kl Bié cUoTHHOT P TEVTE f) TEPIOTOTEPAS thiodoes kai ioapifpous dyvaaoTous.

AZKHZXIEIZ
293) Na& émAubowv T& oUoTHHaTA :
x—2¢+w=4 2x +§y+3w=—1 2x -3y +Tw=4
a) 2x+y—5S5w0=29 B) —x+y—-2w0=2 Y) —x+2¢y + 20=4
X—3y—w=-3 —x 42y —3w=1 5x—8y+w=4
294) Na& dmAuBolv T& guoTfipara :
3a—2p+5y=-5 A+3u+44v=3 Ix+2y=2
a) a+3p—6y = 35 B) —2A—Tu+12v=1 Y) 4y — 5w =1
—4a + B + 13y=-10 -5A+8u=—16 w+4z=1.2
3x + 5w =2
295) Né& Bex8ii &1 f Tpids (x = 3, y = 1, @ = 0) elven pia ko) Aot Tév Ehiod-
OEWY :
2X+y—40 =7 (1) x+3y+w=6 (2)
Né& tfetaodi &v elven kowal Avoels adrdv kol ol Tpiddes:
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4 -1 7 13k +15 5—6k

(& o) (rog) (B 50 )

296) Té ovotnua 3x —y + 2w =0 (1), x + 2y — w =0 (2) Tmolas &md Tés Tp1aBag
(—3,57), (6,— 10, —14), (4,0 —6) Exer &5 AVoes ;

Né& 8ex8 871 kéde AUais abTol ToU ouoThpaTos BiSetar dmd Tas X = — 3k, ¢ = 5k,
w = Tk Bia kdbe k e R.

297) Né& dmAufouv Ta ouoThHTA !

T SN P w2 Gy =]

5 3 i 3y—-5(x+z)=-10

9% =3y 24 16=10 =2 +3x 4y =1

298) N& dmuboly Ta oUOTAWATA :

x—1_ w4+l z-=2 M T

s ot i e
x4+ 3y—&=17 Bxy + yoy + apz =5

299) NatmAuBolv T& ouoThuaTa :

) X+y+z=14 P) x+y+z+w=10
y+z+oe=15 2x—y+2=3
z+¢+x=20 4y + 32 =17
e+x+y=35 Ty—32=5

70. TIPOBAHMATA IYETHMATON MPQTOBAOMIONN EEIZQIEQN.

A) 'Edw eis &va TpoPAnua UTEpYOUV TrEPIOTSTEPOL TOU Evds GyvwoTol 1
AUois Tou Buvaral va dvoyij elg Ty Aow tvds cuoTApaTos, Tou Smolou al Eti-
odoeis tvdéxeTan v elvan pwToPdBuor. Els Ty mepiTTRow aldThy TO TPEPAN-
ua dvdyeTtan €is THY Aloww Evos TpwToPabuiov ouoThHaTos, OTews paiveTan o
T& k&Twh ToapadelypoTa

[opodeiypata. lov. ipcpov o TlErpog gival kata 8 Etn peyeivrepog and
tov @dehoov tov “loavvny. "Yetepa dnd 6 £t ai fhkian tov Ba Exovv hoyov 11:9
Na e0pe0fy 1 fhikia Ekdotov.

Aborg. “Ymobétopey 8 elven x 1) fiikia ToU TléTpou ofjuepov kad y TOU
lwdwou. Katd Thy Exgavnow Tou mpoPAfipaTos B elven 1 x =y + 8 (1).
“Yorepa &mrd 6 £1n ) fidixio ToU pév TeTpou 8& elvon x 4 6, Tou Bt &BeAQoU Tou

g + 6. *Emeidn ai flukicn abrad 6 Exow Adyov -%1— > 1, 8& elvan :

X +6 11
L@

E
x=¢+8 , (D
"QoTe kaTeoTpwfn TO oUoTHUA ! X640 11 (A)
TEe D 2
*Emraidf) mpokertan mepl HAikias dvBpamav, ol &yvwoTol X Kal W TrpETEl
v& elvon &piBpot Betikol kal EvTos TrapadexTdy Opicov. “EmAvoper TO ouoTnua :
X= 8 = 8 =
(A) < (B) T }<> ERTE ]ﬁ‘ 38}
ox — lly = 12 Iy 4+ 8)—1ly=12 y =130
‘H AUois x = 38, =30 ikcvotroil TOUs Tepiopiopols kal ¢raAn Bevel
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16 TpoPAnua. Mpdyuat eivan 6 TTéTpos peyahuTepos katd 8 étn amd Tov &BeA-
@by Tou kad EmarTa o 6 E1n af HAkicn Teov elvan 138 + 6 = 44 kad 30 + 6 = 36
pE Adyov ;z — l(—)!. "QoTe 1) ebpebeica AUols elvan TapadekTn.

2ov. Eig piav kdpoptiv Ehafiov pépog 91 dropa, dvdpeg, yuvaikeg kol maidid.
Al yuvaikeg foav 5 neprogotepar anod ta nadrd. "Oka ta £oda floav 5.940 dpy.
Kei ta irhipoeay oi peyakol, kabe dvéppe and 100 Spuypag kai kil yuvaika
and 80 dpy. [Mocor faav oi dvépes, ai yovaikeg Kal T TaLdLd ;

Averg. *Edw x elvon of &ubpes, y al yuvalkes kai o Ta anbik &mwd ThHy éx-

.

PLovnoiv ToU TPoPAnuaTos éxouey TO gUoTNHA ¢

X+ y+4w=09I (1) x4w-+-w:91](1')
(A) y=w+5 (2) = (B) y—w =5 }(2)
100x + 80y = 5940 | (3) 5x + 4y =297 [(3')

AT Tas (17) kai (2') 81k wpoobécews TpokUTrTel 1) X + 2y = 96
x+2¢= 96] (1)
Gpa (B <= (MN: w—w= 5;(2")
5x + 4y = 297} (3")

AvovTtes TO ovotnua Tédv (1) kai (3") edpioxopev x =35, y = 30,5.
Mpogawéds fi Aois abTh Btv elvar TTapodekTT) kal Emropéveos Bev ypei&leTan v Trpo-
xwpnowpey els Ty elpeaw Tfis Tiufs ToU w. To mpoPAnua glval aduvaTov s £k
T QUoEws TV (NTOUpEvwY Tou,

3ov. "Av v faciy évoc oployomviou TUpPaLiNiOYPaPPOn ELUATTOCOPEY KATA
5. kai avEnoopey 10 Gyog tou Katd 2. | Emeaved tou Ehattoital katd 20t.p.
"Av bpog avEnoepey TV facy tov Kata 8 p. Kol £Latthoopey 10 Tyog Tov Kutd
3p. 1 Emeaverd tov péver 1 die. Moo ai dwetdoeg 1ol Gpboywviov adtod ;

Aberg. "Av x elven TO pfijkos Ths Paoecws kai y TO Uyos els uéTpa, émeldn
T tuPadov dpfoywviou pé BiooTtdoes x kal y elval TO ywwouevov aUTdv Xy,
KOT& TO TTpSTOV PéPOS THS Ekpuvnioews Ba Exoouer 1 (X —5) (y + 2) = xy —20 (1)
kol koTd TO BeUtepov ¢ (x 4 8) - (y — 3) = xy (2).

Oi &yvwoTol X,y mpémer va elvar BeTikol dpibuoi.

Al thiodooeis (1) xai (2) Emata &md Tas wRALes kol Tas dvaywyds dro-
TEAOUV TO OUCTTHA :

2x —5¢ = — 10

o LR

omolal éraAnBelouv TO TPOPANUC.

AVopev kai eUpiokopey x = 40 kal @y = 18, ai

MPOBAHMATA
300) Eis éva Mupvaoiov f A pé thv B Tatw éxouv 118 pabntas, H B pe vy [ 100 kad {4 T
u¢ Ty A 94. Méoous palnTras éxear ) xabe pla &wod Tas Tatag alTds ;
301) "Eves matépas 8éAer v poipdon 204.000 Spy. els T& Tpia Tmdid Tou, ol elvan
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7, 12 xad 15 Erdv, doTe T& pepiBia v& elven dvédoya Tév HAmdy Twv. Tlooa 8& AaPn x&fe
mendi;

302) *Edqv TO piikos Evds dploywviou aUbfnowuey katd Su. kal PAaTTdOowpEy TO TAG-
Tog Tou KaTd 2u. 7 HAaTTOoWUEY TO WiKOS xard 3u. kal avffowpey TS TAGTOS KaTd 2. 1)
¢mgavard Tou Biv peTaPalieTan. N& evpefouv al BiaoTdoes Tou.

303) N& evpedouv Tpeis apibuol «, B, y, v & P BiocnpoUpevos Bi&t ToU o Bidn TnAikov
3 xal Uméhorov 5, & y Bipolpevos B Tou P 5i6n TnAikoy 2 kai UméAermov 1, & alUTds
¢ y &1& 7ol « ibn TrnAikov 7 kal UméAorrov 3.

304) "Evas ToTépas Exe onuepov hiklay xara 7 &Tn pikpoTépav ToU TeTpamAagiov
Tfis fiAkiag Tis KOpnS TOU. “Yotepa &mwo 15 Ern al fAkion Tov B Exouv Adyov ds & 7 oS
Tov 15. N& ebpedfi mola #) fHAkia ékdoTou.

305). ‘H &méoTaocts petaty BUo woAewy A kad B elven 41860 p. *Amd aUtds &vayw-
poiy ouyypoves Bid va ouvavTnBouy §Uo melomdpor. ‘O Evas Siovia THY Gpeav 550 p. TEPIC-
aéTepov Tou &Ahou, B ToUTo KaTd THY ouvdvtnoly Twv elxe Siavvoe 1540p. TeproTéTEPOY
o0 &Ahou. N& ebpedf ) opiaia TaxiTns kedevds kol els wogov xpovov ouwnThfnoav &mod
Thig dvayWpTITEDS TV,

1
306) Tpeis yuvaikes Exouv 105 abyé. Edv s Thy P’ Scdoouy fi piv o’ 16 & TGV au-

yév s ) 8 y' 8, ToTE Kai ol Tpeis Eyoww TOV aUToV Ep1Buoy alyGov. Méoa Exer kade pia ;

307) Eis éva Adyov &urkow &vbpes kol &hoya kol elvan 140 keparad kal 340 wobia.
Méoor elven ol &vBpes kal Tooca T& &hoy« ;

308) ‘H ouwvapTnois - ohucwupoy @ (x) = ax® + Px? + yx + & Bk T& &pyétuma 0,
1, 2, 3 8iber cos elkdvas dvTioToiyws 0, 1, 4, 27. N& éxteheabij f Biaipeois @ (x) @ (x — 2).

309) “Evas Tpuyngios dpifuds Exe ynglov povabev T6 0 kai &fpoioua yneiwov 11.
"Otav EAoTTwdi kaTa 396 Biber Tov &1 tvahAayfis TV yneiwy Tou TpokUTTOVTX TRIYN-
prov. N& ebpedij olros.

310) Ta yneia éves Buyngiou &p1Buol Exouv &bporopa 11. "Av perafy TEV yneiwy
Tou TrapeuBAnGi & 5 ebplokeTan TPIYNPIOS, & dmolos ut Tov InTolpevov Biyngiov Exer &Bpor-
opa ioov pé 396. Toios elven & Bryngios aUTos ;

311) ‘O A elmev elg Tov B. «"Av pol Beong doas Bpayuas Exes 8 Exw 1.350 Bpy.».
‘0 B &mfvnoe : « OTav Etobevow 75 Bpx- kal ou BimAaoidons Soa 8 Exw, ToTe 8& pelvng
pt 625 Spy.». Tdoa Exea & kabivas ;

312) “Epmropos, STow ETpoKeiTo va mAnphan Thy wiaw Boow &mo T&s Béka ToU @dpou
els Thy Olkovouikiy 'Egoplay, toxépn &1 &v TwAfon Tepdylov Upaopatos wpds 32 Spy. TO
péTpov B ToU EAermov dxoun 320 Bpy., &v Spws TO Trewhnon Tpods 40 Spy. B& Tou peivouv kal
200 Bpy. Téoa pétpa elye TO Tewdylov ToU UpATUATOS xal mwéoos fito OAdKANpos & @opos ;

313) Tpeis piror A, B, [T mailowv &vd BUo «kopidva - ypaupaTar kal oupguwrolv dmrolost
aéver v& Brmhaoaln Ta xpipara Tou &Akou, ot kepbiler. Maifouv wpdTorol A, B kal xdver
& A, frata ol B, I kal xdver & B xal Téhos ol A, I xal yaver & . TolouTtoTpdTws & A Exace
60 Bpy. & B ExépBioe 55 Spx. kal & T Euewe pé 40 Bpy. Tooas elyel & xabévas & &pxis;

314) To Boyelov A mepiéyer 300 kik& Badou kol 1o B 340 kA& B1agopeTikfis To16TNTOS,
‘H ouvohikh &tia ToU EAaiou elvan 13.320 Bpy. "Av perayylowhe &wd 90 kih& dmwd TO kabéval
gls TO &\ho Boyeiov Eyouev pelypaTa ThS aUtiis &fias. N& ebpedii f Tiph TOU KiAoU kdfe
wds TowdTnTos EAaiou.

315) "Eva Papéht mepiéxer 240 ki xpaol pt 60 xikd vepd, Eva &AAo TrepiExel 150 kida
kpaoi pt 90 kika vepd. éoa KA Tpémel v duapeifwpey &1rd kdBe Papéhl, doTe v& oxnuaTi-
cwuev pelypa &wd 105 kidd kpasl kal 45 xihd vepod :
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KEDAAAION VI

AIANYEIMATA EIX TO EIIIIIEAON

71. TIPOLANATOAIEMENON TMHMA (EQ@APMOITON AIANYEMA) EIE TO
EIMIEAON

A) "As Becpriowpey fvar mimedov E, m.y. 10 Emimedov ToU Trivakos, kol
tdve els o Slo Bidgopa peTaly Twv onpeia Tou AB (oy. 71-1).
iTo eUBUypauuoy TUfpa pé dkpa Tou T& A,B fumopel va Siarypagf &mo éva
KivnToy onusiov elte kard THY opdv &mrd TO A Tpos TO B eite kot v dvi-
B fetov alTiis opdw, BnA. &mo To B mpos To A,

To elbUypappov Tufipa pé dxpa Tou T& AB pall pé v
gopdy &md TO A Tpos 1O B dvouddeTan ¢ té (uf) undevikdy) mpo-
cavatoliopévoy tpijpa GAga PHTa £iTe : 1o (un pndevikov) Egap-

N pootov Stavuope GApa PriTa kol cuuPohileTe ué AB. To A dvo-
-~ ’ » < &
Ty, 711 pddeton @ apyl ToU EpuppooTou SiwUopatos AB, 10 & B : né-

—>

puc Tou AB.

*Emrions, T elfUypapuov Tufjpa pé drpa T A,B pali pé Ty gopdw 4o
16 B mpds 6 A dvouddeTan : TO (U1 pndevikdv) TpogavaToMiopévoy Tufjua PiiTa
Ghpa eite : Td (uf) pndevikov) Eguppoatov dravvope Piita dAea kal gupPoii-
leTau BA. To B dvopdleTan apyi, TO 88 A népag Tou EpappooTol SiowlopaTos
BA. "Qoe : dmrd ke &yl undevikdv, euBUypauuov Tfipa ToU Emimidou E yev-
vévton BUo EpappooTd SlaviopaTa pE Tas popds Twv &uTiféTous.

—
Tav tpapuooTdv Sidwuopa, T.x. AB, ToU ¢mimébou E mapioTdveTon ypa-
PiKéds els alTO pé TO eUB. Tufipe, &wod Tov dmoiov yewdTal, ualy pE piav aiypiy
els 10 épas Tou (EX.71-1 kai 71-2).
‘H elBeia, Emdww el Thy dmolaw xeitan éva tpapupooTov Bidvuoua, dvopd-
leton : @opeds (eite oTnprypa) ToU épapuooTou Siavboparos. Els o oy, 71-3

PAémrete TG épappooTd  SiowlopoTa : I)WA-B pé gpopta Tou TN evfeiaw €, 2)
AB” uE popéa Tou TN eUBeliav € kal 3) B7A" ué popéa Tou TN eUbeTav £,

148
WnpiomoBnke amoé 1o ivotirouto EknmaibeuTikrg MoAmkrg



B) To ouvohov GAwv TQV tpapuooTéy BlavuopdTwy VoS ¢mmedou E

B& 1O cupPorilwuey ut 2.
“Eoreo TUXOY EQOPUOCTOV Bidwuoua ABe . ‘Yndpyow d&meipdpifua
¢poppooTa SravdopaTa els T Z, T
dmoicv ol gopels elven ebfeion Trorpcx?\-

AnAol Tpos TOV QopEx TOoU AB (=x-
71-2).
B ‘Oha altd T& ipappooTda Blawl-
ouoTa &TOTEAOUY £va yvriolov UTroguvo-
Aov TOU Z.
A / ‘Omws &mod 10 Aé doploapey TO
Zx. 71-2

dvwTépw UTooUvohoy TOU ¥, OUTWS
AuTropoUpey va Kapwpev kol Bid kade
tpappooToy Sidwvoua Gmd TO . Kat’
aUTOV TOV 'rpc')'rrou 16 & SropepileTan €l UTrocUvohd Tov, kabiv &k TG omolwv
elvon Sidpopov ToU kevol, elven teva petay Ty dva Suo kai f Evwois Twv elvan
16 @, AnhoBt pt TOV TrpomyoUEvOY TpoTrov SrapepileTan T6 7 €is Khaoeg ioo-
suvapiag. KdBe pla dmo QUTaS TS KAGOELS icoBuvapias dvopdleTar Sievbuverg.
00T T.x. 1) KA&CIS icoBuvapuias, Tou d)picrausu Wponyouuévms &mo 16 AB eivan
pia BievBuvais kol dvoudleTan Su'\'sﬁm'tng 100 AB. To AB &uniket el aUTnv THY B1eU-
Buvow, ), 6Tos &ARwWS AEyOUEY, 5 AB Eyer auThy THY Sielbuvow. ‘H BievBuvats
£V0g éq:cxppocrwu SlavUopaTos ToU tmimédou E maploTaveTan kol xaBopileTan
&md Tov popta Tou efTe & dmorowdnroTe eUbeiay Tou émiméBou E mopdAin-
Aov Tpds Tov opta Tov. Ty f BietBuvois TOU AB (Ex. 71-3) maploTaveTal
&mwd Thy evbeiav (g) ToU EmiTEBOU E eite &mwd dmolawdrmoTe TOpGAANASY TNS
eUBeiav Tou E.
’Eq)ctpuocr-rc'x SiavvopaTe pt Thy 15l SiebBuvow 1) fumopel va Exour THY
iBlay gopdv, dméTe Aéyopev &TI ! 1o xodbva dmo alTa el
van dpodppomoy Tpos TO &AAO, Smres T AB kai A’ B’ (Zx. /54 B
71-3). 2) fumopel v& Exow &vTi8ETous opds, STIOTE Abyopey
&1 ¢ TO xadbva & auTd efven avripponov Trpog TO &?\7\0

Eis 16 Zx. 71.3 sTuou AB dvrippotov ToU BA" (xai g'A" Afaf A
&vippotrov ToU AB) *Erions e{vm A'B’ &vtippotov Tou ‘g ‘€’ el
BA" (kai B A’ dvrippotov Tou A’ B) =3

72. MHAENIKON EGAPMOLTON AIANYIMA.
Eibauey 81 dmwo kdbe b unﬁevmou eUBUypotoy  THRHA AB opilovton Buo

tpappooTd BiawbopaTa AB kai BA. Agyopeda Topa OTI kol &md kdbe pndevikdv
By popoy THTHA AA yewdTal Eva (cupParTikdy) tpapuooTov Brdwuoue, o
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6 dvopddopey | umdevikov fpuppostov Sravuvepa cuTioToXov els TO anueiov A,
i — Wit

kal TO cupPohilopev pé AA eite ut O,. To A dvopddeten @ dpyi) Tou AA xai

(ouyxpdves) ripag Tou AA. Aid To unBevikov EpapuooTov Bidwuopa Biv Spilouey

oUTe BievBuvow oUTe gopav.

73. MHKOL E®@APMOLTOY AIANYIMATYZX.

"EoTw fva Tuxov fapp. Sidvuopa AE.’OvouéQETm: pijkog Tou AB gie :
amolutog TIpT) TOU Ké, kol oupPoAileTon ué | AE[, TO pfiKos ToU eUBuypdupou
TunuaTos Wi dkpa Ta AB. OUtw, .y, Si1x 10 undevikov Sidvuopa AA, Eyouev :
pfikos ToU AA = | AA | = ufikos ToU evbuyp. TunuaTos AA =0. levikés TO
ufikos k&Be unBevikolU EpapuooTou BiowicuaTos elven &L Opiopou & dpiBuds 0.

74. H IZOTHE EIL TO LYNOAON 2 TON EGAPMOZITON AIANYEMATON,

25,
A) "Eva tpappooTév uf pndevikdy Sidvuoua AB AfyeTan foov 7 icodiva-

b N pov Tpos &AAo étpo:puocr"rév.l:}l, £, xal pdvov
\‘k tdv, Exn TO aUTd piikos pi 1o TA, Ty aUThy

Sievbuvaiy kal Ty adTtniy gopdw. TLy. &ls TO

\ 1 Sy. 74-1 10 /-‘TB;' elvan foov p¢ 1o rA. *Etrions
[N elven 10 AB loov pé 1o E7\ ZupPohikds ypa-
Fd =] — =
popev : AB =TA.
Ké&fe pndevikov épapuooTov Bidwuoua Opiletan s foov mpos xébe &Ao
tmrions undevikov épappooTOy BioVUoUA.
B) ‘H épiofeica £8& évwoia iodTnTos E)(_El TaS yvwoTas (8i10TnTas

o) GUeKAQOTIKNY : AB — AB
B) cupperpikny : AB = FA = A = AB
, e e e
y) HETaPaTiKNY : C ol o = AB=KA
FTA =KA }

‘H loyUs Tév 1B10ThTwy ToUTwY, TTPOKEIpEVOY DIa T& pf) undevikd épappo-
oTd SlavliopaTta, EmahnfeleTal eUkdAws pE SiOOTNUOMETPOY Kai ué TrapdhAniov
petdeciy ToU yvioudvos. Aid T EpappooTd undevikd BiaviopoaTa ol duwTépw
i516TnTes elven TeAelwos pavepad.

Mapatnpieeis : 1) Elvan pavepdy &1, &v Exwusy éva tpappootdy Sidwuoua,
T.X. TO AB, Umrépyouv dmreipdpifua épapuooTd Siavuopara, kaby &mo T& dmeia

elven foov pds 1o AB. (TTaparnprioare kai To Zy. 79-1 koTwTépw).
2) Ndyw Tiis dvwrTépw 2as i8i1dTnTos Tis éwwolas Ths iodTtnTos, dutl va
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?\éyo)peu &7 & TO AB elvon igov Tpds TO TA, fuTopoUpey v Mywuev 611 @ AB,
I'A elval Too petaly Towv.

3) ‘O dvwTépw §oBels Oplopos TS icoTnTos Buo Ecpcpuocr"rwu Blavuoua-
Toov elvan ioobUvapos pé Tov EEfS bpropdv: Avo SiovvopaTa AB kai I'A ?\Eyov-
Tan ioq, v Ta eUBUYpaUHA Tufjuara AA (Gpxn ToU Evds TrEpas Tou GAAOU) Kad
B &xouv TO aUTO WECOV.

75. ANTIQOETA EQ@APMOZITA AIANYEMATA.
“Evar £gappooTéy, X1 Undevikoy, Sidvuoua AB AbyeTon © «@vtifetovy GAAou
Ei gdw, kol pévov Ew, EXN TO aUTO pKOS |..lF. TO EZ Thy abThy SielBuvaw pé TO
EZ Kol gopdv Thy dvTieTov TS gopds ToU EZ M.x. el 16 Ty. 74-1 T0 AB elvan
fvo duTiBeTov Sidwuopa ToU EZ.. “Eva &0 Sidvuopa &uTifeTov Tou EZ elvon T I'A
A& va ovuﬂo?\icmusu &r1, Y., TO Biowuopa AB elvan &var Sidvvopa dvti-

fetov ToU EZ YPAPOUEY AB =—EZ.

&y pnBevikov EpopHoTTOY Sidwuopa opiletar cx Eva dwtifeTov Tpos
mdv &AAo unﬁsvmou ¢pappoaTOV Sidvuopa.

*Eqw 1d AB elvon &va urifeTov ToU EZ, Tote elvan povepdy 6T kéBe Bid-
uuo‘uo: foov pé TO PT% elvan dvTiBeTov Trpds TO

EZ ko Tpos k&be ioov  TOU. (BAémeTe kod ZX. /
75-1). TTpocpcmcog tva GurifeTov évog Smcvu-

/ ’
ouaTOS AB ¢lvon xal 1O BA,STA. AB= _BA. // iy |

Mapatipners : “Av AB elvan &vrifetov

/ N /'

o - L /'
Tou A, TéTe B elvar ki TO A &vifeTov TOU / g

T 1 iy -

AB (Biati ;) A& ToUTO FmITPETETON  TOTE VX 4

Abywpey 1 TQ Ké, A elvan dvrifeta peTaky
TWV. Ix. 715—1

76. TO EAEYOEPON AIANYEMA EIE TO EIMITMEAON.

“Egre fva tmimedov (E), Z TO crwo?\ov Tov EpappooTdy BiavuopdTwv

ToU (E) xai AB &va Sidvuopa Tou 2, (10 AB 8tv &rroxheleTan va elvan fva pnBe-
VIKOV EQOpHOTTOV Glauucua) Mvwpilopey &T1 UTapYOWY &rreipaprBua éqmpuog—m
SiowUopara foa Tpds TO AB T coverov () KraowS) Bhov 1@V ioov Tpog ) AB
tpappostdv i‘navuaparmv o0 Emmédou ovopalerar : Eva £hevbepov dravuopa tod
l:mrti:ﬁou kol TO AB (xaddog Kai kode igov TOU AB tpapuooTov Bidwuopa &mo

F) dvopddeTan @ Evag avnnpoownog ToU é?\suﬁspou B1ovUopPaTos.
“Ormrws &md TO tpapuooTOV Sidvuopa AB Gploapey Eva EhelBepov Bidvu-
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oua, wé Tov iBiov Tpdmov Aumopoluey va Opiouwuey amd kabe époapuooTtov Bid-
wopa ToUu D fva EAeUBepov Bidvuopa Tou émiTréSou.
"Av yivn ToUTo, TéTe TO D G Exn Srapepioti els
KMGoeis (Groouvola) Béves peTall Teww dvd Buo,

i
// kafepia &mod Tas Smoias elvon (& Spiopol) Eva
/) / B / £heibepov Sravvopa.
A

/ "Eva &mroicudnToTe  E@opuooTov  Sidwuopa

/ / / & TO Z elvan Evas GUTITIROCWTTOS KATIOIOU EAEU-
o /

Btpou BravlopaTos ToUu émimédou.
(Zx. 76-1) “Evet EheUBepov Blawuoua ToU émimeSou elvan

ko TO proLvinoy £retlepoy Sravvapa, SnA. TO cUVOAOY Shwv TV unBevikddv Egap-
—>

HooTéy SiowuoudTwy Tou dmimédou. TouTo 6& 1O oupPolrilwpey upe 0.
Taw #AeuBepov Bidwuopa & oupPohileTan eiTe 81’ &vds QuTiTTpoTwITTOV TOV,

Y- 67-\, BI kA, (S, 76-1) eite pé fva pikpdv ypuua ToU éhgapPrTou pali
W Eva pikpdy Péhos Umrepdwe aol. ObTaws, dtav m.y. réyopev to EhedBepoy Sia-

VOO 6‘; (Ly. 76 - 1), d2v Oa évvoolpecy to tQuppoatov dravuopa OA, mob friro-

pev gl o oyfipa, dlihd iy Khaoy 1@V ooy npog T E@appoatov  Siavuopa OA
tpappoatdv Stavuopdtoy tob  Emmidov. Emrions  &Tav  Aéywpev @ TO  #Ael-

Bepov Brdwuopa p: (Ex. 76-1), Biv twoolpey TO ¢poppooTov Bidvuopa, Tou PAE-
Troper €ls TO oxfjua, GAAG ThHY KAGow Shwv T&V fowy Tpds TO EpappoaTov Bid-
vuopa 5'100 oYNuaToS EQApHOTTY BravuopdTwy ToU Emimeédou.

To ouvohov Sheov TV EAeubépwy SiavuopdTewy Tou émimedou B& TO oup-
Bohileopey pé D,.

77. MHKOX EAEY®EPOY AIANYEIMATOEL.
Mfikos Evds BrawlouaTos &md 0 Dy, ONACBT Evos EheuBépou BiaviopaTos,
= O o i \ ; v (=
foTwy o, AéyeTal TO WTKOS EVOS AUTITTPOCITIOV TOV KAl ouppohileTat us‘ a |-

Oirw, 51 TO unBevikdy EAeubepov Bravuopa 0, Exouev :

=5

! 1:‘66 =0

S
Enueiomc. Els T& Emwoueva, dtav 8& Adywpey 10 Bidvuoua, ., MN ToU tmmédov,
Ba woolpey kol TO EAelBepov Bidvuoua ut fva GymiTpoowTIOY Tou TO EgapuooTdy Bidvuoua

MN kai alTd 76 iBrov 1O tpapuooTdy Bidvuopa MN. "Otav 8éhwpey v& kdvwper Sidxpiow

B& SnAdweopey Gv Ewoolpey TO EAeUBepov A TO tpapuooTév.
78. H IZOTHE EIZ TO LYNOAON 2)“, TON EAEYOEPON AIANYIMATON,

— —
*Eotwoav AB, TA Blo Tuydvta thelBepe Siaviopara Tou émimédou (E).
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O& Atywpev &TI 10 EhedbBepov Sravuapa AB civa {oov npdg 1o Eheibepov dravoopa
ITS tav, kai povov Eav, T £QappoTov A_l}?- glvar Toov mpdg 10 EQuPpOGTOV 1“_5
SupPoRikéds ypAQoLEy Kﬁ =TA.
Eivon owepov 6T Bi Thy opioBeioay €8 Ewvoray looTnTos loyvouv af
Tpels yvwoTal 1810 TES, SnA f) qvorkhaoTikd, | CUMMETPIKY Kai f peTaPaTin.

79. ANTIOETA AIANYIMATA EIX TO Do

O& Aywpey T TO EhelBepov Siéwuoua AB eivon wrifetov ToU EAeuBépou
SiavuopaTos T'—E’, koi & oupPohifopey PTé = - ['Tl’, ¢, kol wovov Edv, TO Epap-
pooTOV Sidvuoua P:ﬁ elven &vTiBeTov TOU tpapuooToU BlovuopaTos FE

Elvon povepdy &mmd TOV TrponyoUHEVOY SpICHOV & 1) B ke oE D, Utrap-
¥&l éva povov SvTifeTdY Tou Sidwuoux ToU D), Kai 2) Eaw o elvan TO duTiBeTov TOU
;: TOTE Kal 16 o elvan TO dvTibeTov o0 o. SUMPOAIKES YpaPOUEY i o Ko
o =—c

80. IPAZEIL EIZ TO LYNOAON i;)‘,. TON EAEYOEPON AIANYEMATON.

A) Tpbadearg. TToparnpfoaTe T& tpopHooTa BloviouaTa AB xai "B"F,
T& Oroia PAETETE els TO TopaTAElpWS OXTIHA 80-1.

- To tapuooTdy Bidvuoux Bl dvopdleTon Eva dwado-

i o i 13 \ ' e

Ab Koy dudvoopa ToU AB. T& & tpappooTé Bidwuopa Al
Iy. 80—1 AéyeTon @ 10 idpotopa TOU ¢papuocToU AB oy T

EpopHoaTOV BF. TMaparnpeolpey émions 6T 16 &poi-
oua alTod !-\—I;, elvon Td EQapuooTOV BIGVUCHY, o &Trolov Eyel &pyhy THY dpxXHY ToU
TTpTOU Kal TEPAS T& Tépag ToU SeuTépou Ek TV BobivTowy tpapuooTidY Biado-
YIKEY BIavuopaTev, o el

"As A&Peopey Tdpa BUo DetBepa Bravionara AB, TA ToU emimédou (Zx.
80-2). ‘Opilouev &moudrmoTe gl 1o #mimedov

vl tpappooToy Bidvuoua KA icov Tpds TO Epap- A
pogTov AE;.- Kardmy Spilopey fva EQOIPUOCTOY A/ \A
Si&wuoua AM, Biaboyikdy ToU KA kal ioov wpos K e XM
TO EpoppogToy Biowuoud rA. ‘Opileron TOTE, 6% Sx. 80—2

&Bporopa TOU _}(7\ ouv TO /\ll';;l‘, TO éq)dpuocrrév
Sidvuopa KM. Té éAelfepov Bidwuoua KH'I Aéyetan @ dbporopa Tou #heuBipou
SiovUopaTos KE Uy TO EAelBepov Srdwvoua FIS SupPoMkés Ypapouey :
AB -+ TA = KM
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‘H mpatis, pé Ty omolaw ebpiokoper T &Bpoicua dUo BiawuopdTwy ToU
cuvdhou %, réyetar npocleoig péca gig 10 ¥,
‘Qploapey &vwTtépw Tpdobeov wg Suo mpoofeTéa EAelfepa SrowUoparrar.

“Eotw Thpa éva e?\suﬁspov Brévuoua AB (uf] IJT]SEWKéV) Kol Ever undevikdy Eev-
Bepov Bi1cwuoua 5 Oplgouev (Al cxﬁpomua AB e T éhevbepov Sicwuopa AB.

Mpoopey &€ : AB + = AB o+ 0 = AB.

AnAadty 16 pndevikdy EAeUbepov Sidwuoua elvon €8 OplopoU olbdétepov atol-
yelov 81 THy Tpoobeoy péoa els TO .

B) "ABpoiopa pi meprogotepa and dbo npocletéa £hedlepa Sraviopara.

"Av AB, A&, EZ (ZX 80-3) efvan Tpiat EAeUBepa SicviouaTa Tou EmiTédou,
Spiloper G5 &bpoiopa : AB ow TA ow EZ
kol TO oupPohilopev wé AB -+ TA + EZ, TO -
E\eUBepov Sidvuoud, TrOU TTPOKUTITEL G EtTs - B T r

—  —>
‘Opilopev TpédTov Td &Bpotua AB + A, foTew E \
15 KM. “Emerta Spilouev 1O &bpolopa KM Sh 5 A
EZ (kor& T& yvewoTd). Tlpowirrrel TOTE TO M
Tk —

Sidwuopa KN, To ¢hevBepov Sidwuopa KN elven K
¢t opiopoUu TO «&Bpolgua Ké+ﬁ+§». 3X. 80-3
*Avehdyws épyalopeda Sid TO &fpoioua pE Teooapa, TrEvTe KTA TpooBeTéa EAeU-

fepa BravUopoTer.
“Id16tntes ¢ CloyUouv ai EEfig iBioTnTes

1) AvriperabeTiky AB + A =TA + AB (Zx. 80-4).
2) TlpooeTaploTikn : (—)°be +_I'B) - EZ=AB e (F;'_\. + Ei}, (ox. 80-5).
M LTA—OB +BE—OE | BB+ TR+ EZ=(0B + B'A) + A7 =OF

OA’
A+ AB—OA' + A'E—OE | AB+ (TA + EZ) = BE (M) - 07
5
zl
AI
0] B
Al
sesmming 57 20 Ty
A B r E
Zy. 80-5
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3) ’I8oTns Ths Sirypagfis
‘H éraiiBevsis Ths ioyvos Ths B16TTos 3) elven EUKOAWTATT.

4) AB+x=AB<»x=0

Hopatipnoic. Kora Thv elpeaw Tou &BpoiouaTos KE;_;-FB elte, TOU
elvan T iBiov, TOU rA + AB TrapoTnpoUpey 871, &&w of opels TGV Siavuoud-
Teov Bév elvan TTapdAAnAol, o*xm.xm'tge—rm (Zx.80—4) fva TTapaAAnASypapov OA'EB’

ko 671 TO EAeUfepov Sidvuapa OE Trou Eyer BievBuvov Ty SiebBuow THS Sia-

yewviou OE, eiven 16 orﬁpmcrua TGV EAeubEpwov BrovuoudTwy AB kad TA. *Humo-
pOUHEY AOITTOV, TTPOKEIHEVOY vér elpoopey 1O EBpoioua 8Uo EAsuBepaov SI{IUUO'IJ\G-

Twv, v& AdPwpey, ué TUXOV gTueiov O s apxnv sqaczpuoo—ru Siaviopova OB

OA dvrigTolyws oo Tpos T& ¢pappoaTa AB Kol ['A KQTOTTIY v& oxnuaTiown-
pev TG 'rt(xpcx?\?\n?\oypopuov OA'EB’' pt 8Uo Trpookelpévas m\aupg; Tou T& THM-
pota OB', OA’, omoTe 10 exou -rnv BieUBuvow Tis Biarywviou EneUBepov Bia-

vuopa 6E elvan o &bpolopa AB -+ FA. (Kavowv 1ol napaiinloypappov).

I) "Aguipeais. "Av AB, FE elvon BUo éAcUBepa BiowlopaTa émi emimedou
kod T'A’ elven T EAeuBepov Sidwuopa TO dwTibeTov TOU é?\euﬁepou A, Bnhadi:
N =—FA ToTE GvopdleTal @ Blapopd AB RMIV TA, ol G'UHE'ONQETM ME
AB_TA, o &8poiopa AB + A", Anhedn: AB_TA=AB+ A =AB +
+ (~T2).

3 3 3 ' == 3 3\
A v& elipwper Aoitroy THY Brapopaw Evos EAevbepou Bravioparos FA &md
&Aho F—\_E‘B’, dpxel v TTpogdEcwhey els TO perwtéov Biawuopa To duTifeTov TOU Gpai-
petéov BiovuopaTos.
i R T — = = 4
‘H mrpatis, p& ThHy omoiow eUpiokouey TNV Biagopdw AB — A AéyeTton dgar-
— —
peoig Tou TA &md To AB, wéoa elg TO oUvohov Z,.
Eis 1o (Zx. 80-6) PAemeTe fva TpdTTOY KATATKEUTS TS Biopopds AB — FA
Mg dpyfyv To Tuxdv omueiov Oy Tou é'm'rrsSoU AauPdvouey TO E@apuooTov Bid-
VWOHA O °E ioov pds TO ¢papuocTOV AB *Emeita pé dpxfy 1o Tépas E tou O,E
ActuPavouey TO sqacxpuoc-rov Bicwuopa EZ SuTifeTov TOU EPapHOTTOU FA To

EAeUfepov Biavuopa O Z elvan T Sidwuoua TO ioov pi AB
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“Evag Selrrepos TpoTos elvan & Ebfig (Zx. 80-7) : AauPdvopsy SUo épapuooTa ‘

BravUouaTa pé kowny &pyny fva onueiov O, Tou ¢mimedou, O,E foov pt O Eépop-

A i
B Bgal
/ ; : E
A A s A
0y Z 04
Ix. 80—6 Sx. 80—7

et 3% A ¥ : L 3 ’
pooTév AB kai O,Z ioov pé TO EapposTov A, "Emerta AauPdvopey 1o  #Ael-
=z ' v ow \ — b o
Bepov Bidwuoua ZE, 1o dmolov elvan 1o Bidwuopa T ioov ué AB-TA, &nA.
AB—TA = ZE.
SEisas, —_ — — — o
MpdypaTt : OZJ—ZE—OE = ZE=0,E—~Q,Z = AB—-TA.
Inpeinoig: To ipappooTtoy Bidvuopa OM, 16 omolov Exet dpyfv Tuyov onueiov O

ToU #miméSou kal Tépas Eva omueiov M ToU EmTESou, AfyeTal SlavuopaTiky dKrtig Tou on-
pelou M s pos Gpxhv T O.

A2

A) "Av MN ¢ivan Eva EappooTov Bidvuopa Tou Emi- i
rébou kai O Tuyov ampeiov ToU émimédou, TOTE elvon pave-

= — =="S

pov &1 O Exowpev (Tx. 80-8) : OM +MN =0ON, &pa g
— — —> — —> —
MN = ON + (— OM), &nA. MN = ON — OM

“Qote: nav fpuppoctov dravuapa toll Emmidon civan
Sragopa tijs Stavuepatkils akTivog tol Tépatog tou peiov
Ty Slevuopanikny aktiva Tig dpyils tou Mg mpoc apziv
oy tyov onpsiov O tol Emnidou. Tx. 808

0

E) ’Eqw AB kai AT lven S0 fo tQuppooTd Blaviopara TOTE !
Aé == AF <> AB + B = B_ﬁ -+ AT < Ah = B?
AZKHEXEIZ

316) N& elpete pé 1ov kavdva ToU Tapohintoypdupou To &bpoiopa TV Srovuopd-
TWY TOU ZY. EU 9, dopou ue‘rqu;cpars TO oyfina e TO TeTpdbidy oas pi Slagaves) TpdTOV we

THY OEipéw DA 4+ OB 4 or O.rfl %l Errerra OT 4 ’7.;’: 4 OA" - OB T TraparnpelTe
ouyKkpivovTes T& Blawcuu-m T& Omola eUploxeTe ;
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317) Eis & Zx. 80-10 7o 67‘ elvan T &Bporopa Tou Siavioparos OA kai Evds &AAou

A

Iy. 80- 9 Sy. 80—10

BiavUopaTos pE dpxnv T O. Na KOTQOKEUGOETE aUTO TS &AAo Bidvuopa.
=4 — e
318) Avo Biaviopata OA xad OB elven looptjkn. N& Seftete 611 16 Sicwuopa OA =

= 0A - 0B Exe1 gopéa Ty BiyoToHov Tiis yoovias (OA, OB). =
319) *Agol &moTuTdaeTe Emdve Els Sragaves XapTi

& Slavopata ToU Iy. (80 — 11) v& T& peTagépeTe Els TO

TeTp&Bidy oos kai, els Tpla xwpioT& oxedidonara, va k-

TeAégeTe TS droAoubous Tpdlels :

— — —3
o) (OA + OB)—Of 0 &
— — =
§) OA + (OB — ON)
y) (OA — OF) + OB y. 8011
A

TMpémer v& ebpete Tpla ioa Biavuouara. *EvBupelioBe dvTioToiyous iodTnTas &md TOV.
&MyePpikdy Aoyiouov ;
™ 520) N& &eifere pi Ty PorBeiav Tév Siovvopdrwy émi al
Sraydviol ToU TapohAnAoypéupoy SixoTopolv 1 pla THY
SAATY.
Avorg. “Eorw ABTA fva mapahAnAdypap-
pov (Ex. 80-12) kal O 70 péoov Tiis Brerywviou

Ty. 80— 12 AT. TloparnpoUpey 6T elven : KE) Ll 6[3 =
:Ké Kai EE) + E)[: — EF

s AMAK EE (roBéoeays T Bedrrepa péAn TaY looTTwY alTdy elven foa (Ké:

=A—|:), &pa B elvan : p76+6é:56+6'r
kol pt tpappoyty Tis iBiéTNTOS THiS Biaypagfis (fmeidn AD = 6!1) B& Eywpey :

AD + OB = 80 + OF = OB = A0
"AMG, &ooU Ta BiavvopaTa OB xai AO elven ioa, keivtan &l ToUu alTou
goptas T i TapaAATAGY QopEwY. *Exouv Suws Eva kowdy onueioy, 10 O, &pa
keivTan £l ToU alrroU goptws kal Emeidn elvan OB = Aé, 10 O elven péoov T
Bicrywviou AB.
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321) Né elpete T& dxdhouba BroviopuaTa (Yowpls oXfkE)
— AT

G)K§+Br:; p) OB—OA = ;
— — — — — ==
y) AB— (M + Al = ; 8) (AL + AN — AL

322) Els 16 oy. 80—13 éxere dvo thevbepa Bro-
— —
wiopata AB kod TA. ZnTeitan va elpete 10 #AelBepov

Sidvuopa TO igov pé EJF TA xata BUo Tpdmous (&gou 8
peTapéipeTe i Blagavis XapTi TX SraviopaTa €s TO TE ~
Tp&di1dy oas). 4 4

Né& e0pete duolws To AeUBepov Bravuopa To igov
ut AB—<Th Sy. 80—13.

ET) Toliranhacraopog £hevbipou Sravoopatog £l TPUYRATIKOV apOpdv.

*Egre Tuydv EAellepov Biavuoua AB kai p TTpCIYLinflKéS &p1fuds. o

1) "Av p = 0, dpilouey s yduevoy ToU 0 tmi TO AB, oupPoiikéis 0 - AB,
16 unBevikdy AetBepov Sidvuopa. “Hrol.

VABeDo:0- AB :_6 (it Spiouol)

2) "Av p # 0 kai AB = 6? ToTE Opilopey :

p-;‘\-é:p-kﬁ:@)

3) "Av p #_0__ch'17\% # 0, ToTe dpilopey G Th ywopevoy 100 p éni 1o Ehed
Ocpov Suavvopa AB, xai oupPohilouev p. AE, 10 £hedbepov dudvvope. I'A 1o omoiov
opiletar o¢ £EfG: L —

AwevBuvats Tou 7 SievBuvats Tou AB, pop& ToV 1) qop& Tou AB, &v p > 0,
f) &vrifetés Tns B¢, v p <0 kol pfikos Tou © BeTIKOS dplﬂubg} Pl 1 ﬁ ]

—

= G G e ‘ ra
‘0 p AbyeTan TOTE © hdyog ToD A npog 1o AB xai oupBoAileten ue .K_.E = p.
OYTes Y. elg TO TTOpETTAEUPLS oxfua 80— 14
= o \ g
glvon TA=2- P_\ﬁ, &nA. 1o 2+ AB elvan TO OpoOppOTTOV

e " - i - l —» l B A
100 AB EhelBepov Bréwuoua wé Wfikos 2 AB .
Aéyopev gls THY TrepiTTTLOW aUthy 6Tt O AOYOS A /

3 f

—

—- — i . ra
Tou A mpds 16 AB elvan 2 kol YPOPOUEY ﬁ;’( =

= . Zy. 80—14
‘H mpakis ué TNy &troiav eUplokopey TO FA &mo Tov 2
kai TO AB AéyeTal mroMorAaoiaouds Tou AB émi Tov 2.
B . 4 Els 70 Zx. 80-15 PAémete To Ehel-
A" o PO Bepov Biévuoio T4 =3 AB xal o Ehel-
e fepov Sidwuona EZ=—6- AB
I £ Mpdgouev B¢ €86 O :
B3l =—6
AB AB

loyvoww ol Etfg {510 TES :

Tx. 80— 15 o) (= 2)- (3AB) =—6AB =
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(—2-3) AB=EZ (Sx. 80 - 15) xai yevikéds A (pAB) = (A - p) - AB, &mou A,p,
TrpacypaTikol épifuoi, kal AB Tuyoy EAeUBepov Biavuopa.
—> — —> et : ) ! )
B) pr(AB+TA)=p AB 4 p:TA, &mou p Tuyxow TPXYHATIKOS &p1Buos
Kaid P—\é, ra TuydvTa EAevBepar Bravuouara.

‘H iBidtng alrn EmoAnBeveTon €U-
koA B1& p =2, pé T6 Ty. 80-16, dmou

}\au&c’xuoustOHE = Ké, EZ=TA, dpo 0Z =
—AB 4= TA. *Emi THs Hmeubeias OE Aap-
Bcvopey EHi= ?é, dmére OH =2~ AB.
*Eri This fjuievbeias oz Aappdvouer Zé =
éi, OTToTE G0 =3 (Xé +FZ\.). *Eqv Toopa
yapatwpey 1O HO, TUTTOpOUPEY V& BiomTi-
oTowpey ut Tov SiaPATny Tt HO=2-TA

P TI—
ket pi TopdAAnhov  petddeow ToU yveopovos 6T EZ n HO. "QoTe elven :

S - — — e =l

00 — OH + HO, snabh 2 (AB + [A) =2AB + 2MA.

ALIKHEIEIZ B
323) Alberan 1O BhelBepov BIGVUTHX ‘AB (x. 80-17) ral
InTetTOn v& waTookeuaafoly BiaviopoTa joa TTpds TO :
—_ 1 g
a) 3+ AB )] = AB 1
— 5 —
y) —2- AB 5) e AB Sy 80—17

324) Aldovten & HAevbepa BidwlouaTa AB kol F_S =X
8 80—18) els fvax grritreBov kal {nTelTol v& KaTaokevaoBouv T4 :
5. e LA+ 2TE AB —2Th
a) 2AB 4 T4, P) = AB+4— ¥ AB — .
A

[ — |
Zyx. 80 - 18

81. AIANYIMATA EMI AZONOX (OAIZOAINONTA).

A) “EoTw (E) fvex grimebov kai € pia evBeia Tou. Ymdpyouv dreipdpifua
o Tou (E) ué Kowdv gopta Teov Thy eudetav & "Omras dopi-
o Tou emimEdou &mo THY Ewola : Epapho-
ov 1610V dkpipds TpdTov &Td THY Evolaw ¢

tpapuooTd BiowlopaTt
capey THy Evwolaw EheUBepov Biravuop
ooy Bidvuopa ToU Emimeboy, KaTX T
tpappooToy BIaVUoHA +fis eubelas SpifeTan 1 Ewora : Beldepov Sidwuoua Tijs

elBelas.
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‘0 bpiopss s lodTnTOS, Tou d&fpoiopartos k. T.\., TTOU EBoapey Sk T
Ehelfepa SlavuopoTa ToU Emiidou, BiBovtan EvTEAGS bpolws xkal Bid T& EAeU-
fepa Srowvopara, T& OTOTa pépovTal e eubeias. Suvrifias TO thelfepo Biawuoua
tmi efeios dvopdleTon dhioBaivov Savuopa.

B) "Eotw (Zx. 81-1) pia edbela x'x AcpPdvopey &’ auThs Eva (aifaipeTov
onueiov O kai Betidx alrrou fvae &hAo (aUBaipeTov Emrions) cnueiov ©.

‘Opifopey Topa ThHY deTikiy gopdw Tiis X'x, dnA. rpocavetokilopey THY

x'x. Zuppwvuoluey va AauBdveTal odTos 1) BeTikf) gopd TS x'x kol 10 00, doTe
== ] 3 - i

i X'x va Eyn BeTIkTY @opdv TNV gopéwv Tou 00. *H mrpocavaTohouén eubeia X'x
— . i b F —

pady pé T O kad 70 OO &nhadh TO oUVOAOY { TTPOCCVATOMTHET] evfeia x'x,0,00}

gvopdleTan @ dEov x'Ox. To Bidwuona 00 Aéyetal : povudiaiov SLavvopa TOU

&tovos x'Ox. To elfuypaupoy TUfpa ut Sxpa T 0,0 B AauPdveTan G§ povas

peTplioes TGV eUBUypAMULY TUN- 5 # 3
pdreov ToU &kovos x'Ox. To on- I = -~
petov O yowpiler Tov &ove x'Ox €l Ix. 8l-1

U0 fuidtoves. Tov Ox, TroU AéyeTon kai Detikog Amégov Tou X'Ox kai Tov Ox’,
moU AéyeTan xaoi apynTikdg fpuiatov Tou x'Ox.

) "Alyeppissy i) E@uppostol daviopatog Eni iatovoc.

o

“Eore fva Emimedov (E), TuxoUoa eufeiar x'x Tou (E) kai AB Tuyov épap-
yootoy Sidwuopa émi THg X'X (Zx. 82-2).

‘Eqv TrpocovaToMowpey ThHY
cofeTay ¥'X Kol THY KATOOTNOWUEY

o8 B
x R T T T T I T AT R S T x~ atova, TOTE TO OTpeiov A 8 Exm
Sx. 81-2 ploy TETHNMEVTIY, foTw x, G TOU
I 1 4 - ' [ » - ¢ L - -
&Fovos x'Ox kol TO onueiov B piav TeTpnuevny, EITW xp . HBixgopa Xy —Xa

(TeTunpéun ToU TrépaTos B peiov reTpnuévn Tiis &pxis A TOU AE) elvan Evag Trpary-
paTikds &pifpds. ‘O dpifuods auTds dvopdleTan ¢ adyepprei TR ToU /TB ¢l Tou
&fovos x'Ox kai oupPoiileTon pé AB. %

OUTe X €5 To Sx. 81-2 Exopev: a) GAY. Tipfy ToU AB = AB=xp —Xa
—3_9 = — 6 &y. Twh ot AA =AA=9-9=0, &\y. T ToU BB
—BB—3_3=0, dAy. T 701 00 =00 =1 — 0= 1, &y. T 100 B0 =
00 =0—1=—1 kA

82. IAIOTHE TOY CHASLES (EAA).

“Eoteo xX'x Tuycw GEwv Tou ¢mimrédou (E) kad A,B,T, Tpla TuxdvTa onueia

Tou &fovos. Awd Ta SiaviopaTa A_Ei, Bl:, /i]:, {oyer, s yveoTov, 611 ¢

AB 4 BF = Al
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"Eqw AB, BT, AT elvan al dAyePpikai Tipal Tév dvawTépw SravuouaToy,
ToTe foyUer émiong :
AB + Bl = AT
Mpdyuertt, &v Xa , Xp, Xr elven of TeTpnuévan Téw A,B,IC, &l Tou  &lo-
vos, B efvon :
AB = Xp — X4 xad B = X — Xp, &mopévess :
TB-FE[-:XB—-XA +X1‘—XB=Xr—X;\=KI'_.
M& téocepa onueia A, B, T, A, 6mwodnmoTe TomoBeTnuéva émrl &lovos
loyer #mriong : X§+§F+T_ﬁzﬁ-\3 kai AB -+ BT +TA =AA.
Té TrpomyoUreve YeviKeUoVTal EUKOALS kai 81" doabnmoTe (TETEPATUEVOU
TAfBous) onueia Emi Glovos.

AZKHEEIE

325) Mévre onueia A, B, T, A, E elven TomoBeTnuéva érrl &tovos we TpdTov albaipe-
Tov. N& eUpete T& dbpoiopara :

= — b —_— — — —_— — e i
o) BA 4 AB + AT, B) AE + BA + AA, y) Bl + AE + AA + EB,
— — — —_— —_ — —a i Sk
§) AF + BB + AB, & BOA — AB — B, o) EM + AE + B — &b
326) Tpla onueia A, B, T glvan Gproptva pé oeipdy avfaipeTov i GEovos. N el-
peTe Tas Siapopds :
o BB AT, By BRSTR ) AB— AT, ey BRERL, o) AR
327) *Eove 6m Ewl tvos &fovos elvon copopéva Téooepa onuela A, B, T, A olray,
&ove AB=—6, BI = + 4, TA = + 8. Xcwpls v& kaueTe oxiine ) N& elpete T4 :
BA, AT, 48, BA + AT, [A— B, BA—Br—Ta.

B) N& Umohoyioete TO EZ, &v elven AE=—3xal BZ=—9.
— —-
328) Aibovran i &fovos BUO Sravvopata OA xal OB. N& kataokeudoere éva Tpi-

Tov Bidvuopa, GoTe va elvan
== e — — = —r <

a) OA+0OB4+0r=0 B) OA + Ol =08

329) Téooapa onueia A, B, I, A tmi &fovos X'Ox Bibovron pé Tas TeTpnpévas TV
Xa =2, Xg=—4, Ar =5, Xa =T

ZnTeitan ;@ o) va eUpeTe TES dhyePpikds Tinds xabevds dmo Ta Sraviouara : AB,
ﬁ. -RI:. FA‘- F_\A,, éK B) vé& trahnBetoeTe Tas lodTnTas !

AB £ Br—AT, AF+TA+BA=0, BA-Br=TA

330) Eml &fovos x'Ox Bifovrat & onueic A kal B 5i& T@v TeTunpivey Twv Xa =
=3, Xg = — 5. Znreitan ; ) v eUpETE 1&g TeTpnuéivas Tédv onueiwv E, Z, H, © tv yvopi-
lere 611 AE = 4, BZ =8, AA — —2, BB = 12. Ti wapornpeite oxeTikds pé T& onueix A
kal Z ; B) N& elpete iy TeTunuévny X TOU onuelou M, mou kaBopilete dwo xa&fe piav Tdv
fooThToov :

AM — BA, AM =MB, MA=2-AB, 3-AM—-MN =0

161

WnpiomoBnke amoé 1o ivotirouto EknmaibeuTikrg MoAmkrg



83. MAAIIA KAl OPOH MMPOBOAH AIANYEMATOL EIN EYOEIAN TOY EIMIMNEAOY
TOY.

"EgTw Sidvuopa AB fvos tmimébou (E) wad pia eBeia (€) Tou EmimeBou
TouTou, ZY. 83-1. "EoTw
dxoun kol plo &AAn ed-
feic (") Tou (E), 7y omoia
vé elven Téwovoa Tis (€)-
Ao T& onueia AB gt
popev  Tas  TrapeAnAcus
g () abTon 6pilouy émi
s (£) T& onueia A', B,
GUVETTESS kol T6 Sidwuopa

A'B" ToUTo SvopdleTan :
Sy 83—1 rpofoii tod ;ﬁ i TV
(£) mapakiihog mpdg TV
—% —3
(£).EiBikéds, &w &' | g, TOTE | poporn A'B’ 100 AB #mi Thv (€) TapaiAiiws
mpos Thy (87) dvopdleTan : opb1y npofoki| ToU AB &wi v (e);

Ocopnpa 1@y mpofordv. *Eorwoay T& Slavuouata AB, A Tou &mimé-
Sou (E) GueOTEpa WT| WnBEvIKA kod Tig auTis BieuBivaews (ouyypaupIKE), kol
A'"BT, FA o mrpoPohal Toov £l e0feiaw () Tou (E) TapahAniws Tpds THY EV-

Betav (") Tou (E). Al mrpoPoial abTan Bev elven duarykaicws opbad.

loyUer TéTe TO EEAS Ochpnpa

-

Oi Loyor é,_-li Kal i_:,— gival ioot, fjton:
A

ra I
L —>
AB A'B
—= T
A I'A”

TouTo dEnyeiton G5 EEAS SynuoTilopey TX Tpiywva AAB, TMA S Tév
TrapadAiiwy AA kai M mpds Thv (6). T Tplyova abTd elven Spoia, 16T al
yovien Teov elvon Too (oynuaTifovTal UTo TAeUpSY TapaAAiAwy kal Gpoppo-
meov). “Apa Eyouv T& prikn T&V Theup@y Toov (G5 Tpds THY aUThy MovaBa).
dvdAoyd. ZUVETIEX :

| A8 | _ | AR
| 78| ||
o | AR | =|AB |, |rM|=lr7"'\,
, | a8 |_|a%|
B IS e
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*AMNG lov) &v elvan AB SpdppoTTov ToU IZA, ToTE elva :

o) A'B' dudppotrov ToU F'_.&' kol

o E_IEl B _IE
e | T2 |
kel Adyw Thg (1) B Exoouey
B i
> = ==
rA A

2o0v) &v elvan AB évﬁppo-rrcu ToU FIS, ToTe elven ¢

o) A'E B’ dvrippomov Tou I A’ ko

— o e
g B L L B LG
ra | ra | ra | Fa |
80ev Noyo Tis (1) méhw B& Exoouev |
— —>
AB _ AB
TR

300 Sravvopdtoy g aitilc dievdibveeng, icodton mpog Tov

“Hrtou 6 A6y0S
gni piav eobetay oD gmnidov Tov.

Loyov 1@V TpoPokdy TOV

Lrovbaia mapotipnots: Eibouev dvwTépw OTL:

AB AB | AB e . SE ,
o= =, B TS SiovuopaTa A'B, A" elvan dpdppora
ra ra A" |
A—é e | A —.
kel = = AE S o B U R L A" elven &vtippoTa.
r ra ra
AN Kai A%_ = ‘ AB l g & A'B, T'A elven dudppotra
x| l
Sogrts . e S e
Kai f\f = -f\f?—" o Ta AR, A" evan &vippoTra.
ra ra |
> — S—
*|oyUel ETTOREVES AB ) LH
T S e
i A TA T TA

N& SioruteBfi AeKTIKGS TO cup.-rrépcrcua
=1 elvor TO povadiaiov Bidvuopa tvos &ovos

—

Koty TouTou, EQv O@

R A N PO ' \ AB
kai AB Eva Brawuoua gl TOU &Eovos TOUTOV, B elven 1 —
1

"Ofev ;\_é;ﬁ—f
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KEODAAAION IX

TPII‘QNOMETPIA(*)

84. TIPOZANATOAIEMENH FONIA.

*Amrd Thy Mecopetpiow uds elvat yveoTh M Zyvold THS TPOCVATONGUENS
yovios. YmevBunilouey kaTwTEpw Goa pds, xperafovTal Bi& Thy omoudty TV
TPy wvoUETPIKGY Ep1Budy THs ofelag yoovias. A Thy EToTrTikiy Epunveiay TAS
gwvolas TTiS 'npocraucrrohcuévns ywvias, SroféTopey OTI Hi& fmeubeia &pxis O,
orpégeTan mepl 16 O Ko THY @opdv TS KIWHTEWS 6 BEIKTGY TOU (ypoAayiov
f| Thyv dvrifeTov aUTs, &mo piaw &pykfy B OA ¢l plav Tehixny Béow OB,
&g paiveTal Bix Biagopous TEPITITWOES gls To oy 841

‘H oTpogn alTn yewd plow yooviow, THY &rrotav oupPoilouey ut 37 (OA,
OB) &ls Thy o TepiTTWOW kol Thy Ovoualopey apvnukiy yoviay, kol 81a ToU
cuppohou { (OA, OB) eis thy SeuTépay Kal Thv dvopdlouey BeTikiy yoviav. Ko-
Bepic &mo Tds oUTow Gxnuc:'rlgouéms yeovias AEYETO1 TPOCAVATOLIGPEVT) yovia.
Turhfes, els TO oxTiua, fva kopTrUAoY PEAOS ElS T6 owTepikdY TS Ywvias pave-
niover THY popdw TEpIoTPORTis THS sueuBelas ) dola Birypdee THY yooviav.

8 B
(a)} i - 4 J (®)
(@
]
i
0 4 :: £ '

Sy. 84—1

‘H OA AéyeTan apyxi rhevpd Tiis yvics xai | OB tehiky mhevpd aUTiis.
To O AbyeTon Kopugw TiS ywvias.

‘H &pyik mheupa OA Buvatal oTpepopivy va Siaypayy SoaobAToTE
mhfipels ywvias TpoToU va AaPn <y Tehkiy Béow aUTis OB. “Ywépyouv Aot-

(*) “18pu=ig Terpwvopetpizs Drwpeiva & “Izmagyoc (150 =.X.), "Exhny AoTpuUVHILOS

ol palinpasuchs 3mh Ty Nizaway <fz Buluvizs.
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rov &reipdpifuol ywvian pe THY aUThy &pXikhy kal ThY QUTNY TEAIKTY TTAEUP&Y,
feikal 7 SpvnTikai.

‘H hyePpikn Tiun was ywvics elvan apifuds Betikds, éqv ) ywvia elven
BeTikd kal &pynTiks, EQw elval &pynTikn. OUtw X, gis 16 dvwTépw oy. 84-1
(o) 1) 4 (OA, OB) &xar &hyeBpichy TNy 45°, i (OA, OB) Tou oy. 84-1 (B)
Eyer Ay, Ty — 45°, 7 { (OA, OB) &is T0 o). 84-1 (y) Exer &Ay. Twfy — 315°
xai | ¥ (OA, OB) 7ol ox. 84-1 (8) &= &Ghy. Ty 360" + 45" = 405°. Mia
BeTikd) yovia, pikpoTépa Tiis 6pbhis kal peycdutépa Ths undevikils AéyeTal é&ela
yovia.

‘Etropéves 1) GAyePpixn Tiun pds BeTikiis Ofelas ywvias elvan peyadutépa
ToU 0° kai pikpoTépa TEV 0",

85. TONIA EIZ KANONIKHN OEZIIN.

O& Abywper 611 pla yovia 9 eUploxeTan els Kavovikiy BEoy g TPOS tua
&pBokavovikdy gUoTnua &Eovey XOY, tav 1) yovia 8 Exn TomoBetnbfj Emovw
gls 1o Emimeboy XOY olnws, doTe f xopugn Tns v& eUpiokeTan el TO O ke 1)
&pyikn) TAEUpG TN VA EXN) rauTioff pé Tov fudtova OX. "Edw fi yavia elven
pio fela yoovic, Tow Tebn els kavovikiy Béow, T TeAlk) TAsupd Tns B& elpedi)
glg TO towoTepikdY TS TPITNS YIS &5y &Edveov, bTres PAéTeTe el TO oy 85-1.

y P g P! (‘l,ﬂl)

x 0 et AT
Sx. 85 —1 Ty.86==11

TPIFQNOMETPIKAI EIYNAPTHEEIZ OZEIAZ (") FQNIAZ

86. HMITONON OZEIALX ONIAL.

A) "Eotw l'.-rb oUvohoy T&Y SEEIEY ywVIEY kol 6 pla peTaPAnTn, 1) Omoia
AcuPdvel Tipds &md TO cuvoov . Ké&Be Tipf Aormdv Tiis 0 &mo 1o [ elven pia
dela ywvia.

*Eoreo pla yoovia 6 €ls xawovikny Béaw (ZX. 86 — 1) kai P (x, y) TUuxdv on-
ueiov Errl Tijs TeAkTjs TAEUPSS Tfis 8, Bidgopov Tiis &pxfis O.

*Ovopdlopev fpitovoy Tis yeovias 8, oupPolikds nud, Tov Abyov %, STrou
p TO pfikos ThS BravuopaTIKis GKTIVOS OP xal w f TeTaypévn Tou onueiou P.
Anhadh elven npd = % tE Opiopcy.

"As AéPwuev &AAo, ¢rriong TUYOV, OTMEIOV gl Tiis Tehikfs TAeupds T
yovias 8, totw 10 Py (xy, yy) Bragopov TS &pyiis O. Zungdvas pds TV Gvw-

e a e
(*) Elg v Kegahaiov aleh : BEein yovla = Oemind 0%elx yovix.
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Tépw Spiopdy elvan nue = %, mrou p, TO pijKos THS BiowuopaTikiis dkTivog TOU
1
P,. MopaTnpoupey Suws OTl % = —;':—' (2 TOU BepTIuarTos TGV TtpoBonddy, § 83).
1

“QoTe fy TR TOU Adyou %Séu ttapTaTal ék TAS Bécews Tou onueiou P &l
THg TeAkTis TTAEUPES Ths yoovias, &GAAG udvov & TS Bigecos alTig TOUTNS THS
Tehikfis TAeupds, SnAadn &K ToU upeyefous Tiis yevias 8.

"Hrot elg ké&Be dteiaw yoviav & &UTICTOLYET EVOS kol povov Evag 'n'poryucrrmbs
&pibpds, N TN Tou Adyou ";’

“Exodev Aoirov 86 uiotulc)'uvécp'rncw ut ediov épiopol To alvoAoy TGV
SEeiw ywvidy kol TreBiov TGV fuer gUvohoy &TTO mpayHaTikoUs &piBpols, THY
ouvdpTnow § —nu b

B) ’Emeidn 51 x&fe SEeiow yooviow 9 €is xavovikiy Bkow kol Bi1& TOV TUXOV
onuetov P (x, y) émi Tiis TeAikTjs TTAEUpdS TS cvan y > 0, p >0, (Brarl ;) xal
y<p (Bt ;) Bi& ToUTo & AOYOS —t— elven TréwToTE BETIKOS KO pikpdTEPOS TOU 1.

"Ogre Bt k&Be dfefav yoviav § yopey OT1 0<nud < 1.

"Hror To Trebloy TGV Twdv THS dvooTépw oUVapTATERS § — nud, émou 8
peTaPéieTan el TO oUvohoy T, TG OEE1GV oo, elvat TO CUVOAOY TV HETO-
£y 0 ko 1 porydoTikgy Spifucov.

Maatipnog In. “Ex Tou dphoywvioy Tprycvou OTIP Exopey 6 YVOGTOV,
éTi i pr= x2 4+ @2, &por p = Vv x‘-"_—{::pﬁ. *Eqrions elvan Xzing\{ﬂ Kol qﬁ:pz_xf‘-,

Mapatijpnots 2a. Elven powepoy 6T Suo ioo dfeicn yewvian Exow oo fiui-
Tove, 51611, OTAV 00Uy Els KOVOVIKNY fégiv, dos Tpos Evat dpfokavovikdy CUTTNUS
&Edvooy, Ba Exouv TV QUTHY TEAIKTY TAsupd.

 AvrioTpdews, &V SUo ofeian yoovicn Exow 0 abTd Auitovov elvan ioa.
MpéypaTt EoTwoaV 8 kol 9, BUo oteTal yovial (o). 86 — 1),%&& Tag &rolas elven

8 = nud, Tore B eiva Yo Y1), ’Ex Tiis (1) Exomev PR VT =
T =T P P1() fis (1) fxovev 5 =5 = -t
M. PR A PR SR <))
T ot x* X;* X X1
"Ex Téw dvahoyiédv (1) xa (2) pokUTTEl OTL —i— = % = pi
1 1 1

‘Erropbvoss & Tpiyewva OTTP ko OTT Py Exouy T&§ TASUPSS TwY &vah oy ous,
*Apa elvan Spoig, suveTtds Exouv xod Tag ywviag T@Y loas.

Ok elvar Aoy 8, = 6. *Eraid? Aoimrov BUo ioa feial ywvion Exowv iod
Huirova kal dumioTpApw; Buo Olelal ywrian ExouIt ioa fuitova elvan oo,
Si1& ToUTo TO fubTovoy W3S Steias yuwias 8, TS ypdpou kol G5 fuiTovoy Tiis
dhyePpixkiis TS TNS- (Al Too yovion Exouv {ooc &TOAUTOUS TIMSS). Tp&poue,
.. nu 30°% nu28° 30" kTA. ‘Etropéveos ko €ls TOV cuuﬂomcu‘ov T fUTOPOULEY
v&x Becopoupey 6T 9 elvan 7y dyeBpikn Tiun Ths Otelas yovias. ‘H ouvapTnois
8 — nud elven ToTe pia &pBunTiKN CUYAPTNOTIS ut reblov dprouol, To { 8 |8 e R
ko 00 < 89 < 900} kai Tediov TIMGY <5 gUvorov ¢ {yly ER xal 0 <y < )

Enpeioarg. 'Ecv f yovia 8 elvat 1 undevikn yovig, TéTe 1 py kad ) TEAIKT
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mTAeupd TS tautilovtar (Tpd mrdons mepioTpogiis) Erl ToU OX kai 1O TuydV onueiov P
tmi Tiis TEMIKAS TAeupds TNS EXE TETOY MEVTIV 0 kal TeETHNREVNV P.

Elvan 167 . = 0 _ . M touTo Spifousy dos Hpd, Bi& 8 = unBevikf) ywvie, Tov &-

P P
p1Budy 0, ypégousy 8t nu 0" = 0. *Edw B = 90°, TéTe ) pév TeTumpuévn elvan 0, i B¢ TETOYpé-
vn p kal elvan W _ P — 1. A& TouTo, bpilopev &5 HuiTovoy Tis dpBiis yeovias Tov dpiBudy

1,ypagoney Bt FT’]I-* 90"p; 1.
Iapudeiypata : lov. Na siipete 10 npitovoy midg o&eiog yoviag 0, 2av &mi
tiic tehikije mhevpdc TS Joviag, g KavovIKiy 0zary, keltar 1o onpeiov P (4.3).
A\’)u;q. “Exopey p=V x* Tyt =V 1 32 =V25=5. "Emoutvos nuo=
20v. Ni KaTUCKEVAOETE Pl dEeay ywvay 0, £av yvopilete bn qpd = 153 3

Aborg. Noppavoper épﬁoxauoumbu au-
oTnua &Edvey X O Y xai Spilopey povadiaiov
Sidvuopua (x. 86-2). 'Emedn AuTropoUuey va
AdPoopey y =5 kol p= 13, ypapoMey Totov
mepigepelas  dvTOs TAS TPWTNS yavias  TEV
&Eovev pé kévtpov O kal axrive 13 povados
Karrémw il Tou &kovos OF cUplokopey TO
onueiov Py (0,5) Kal QEPOMEV ik Tou P, eubeiav
Trap&AAn Aoy TTOOS oy OX. *Edv o TEPVT)
5 Tofov gls TO P, QEPOUEV v OP, STTOTE 1)
InToupévn ywvia 8 eive n & (OX, OP).
Tp&yuorTi, TUNPGLYWS Tipds Tov BobEvTa bp1-

; o L S g, id 4D
opoV TOU TMITOVOV, ExOMeY nUi====qer

Ioparipnots 3n. H cuvdpTnols 87 —>nud* clvon  adfouoa BnA. éTaw TO
80 cbdun, outdvel kal ) &vrioToryos Ti-
pf Tou MudY. ToUto gaiveton €ls TO OX.
86 — 3, &mou pt KEVTPOV THY dpyny TGV
dEbveov kai GxTive 50 mm Eypaypone
TETQPTOV mepigepelag  kal  piow oElpdw
dEe1Gow yeoviGv el kawovikhv Btow: 5( (OX,
OM,) = 20°% ¥ (OX, OMy) = 30°%...
¥ (OX, OMy) = 80".

*Edw pETPTITWHEY T& Tufpara MMM,
MMy, -» TsMs, kol €UPLHEY TAS TETXY-
pévas TV oTpEiwv M, M, . .M, el
cUxohov v& Utrohoyiowuey T& %’—: %’

‘-*’E‘-z, BnA. Té& nu 20°% nu 30%,. .., nu. 80°.

35

gueng
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EUpiokopey kaTd TPOoEYYIOIW tkoTooToU TG EERS
a° | 200 30° 400 50° 60" 70° 80°

Ae 0 | D34 050 . Ged . Qfe 080 094, 0,98

*ANA | Trpootyyios, THY &Trolay ETITUY X QVOPEY pE TOlQUTGS YPOPIKAS
uebdBous, dev elvan ETTapKTS.

Mé pebddous, Tés omoias Xpnmuo-n'moﬂv els TG AWOTEPS MaBnuaTikg, Exouv
koTapTioBf Tivakes Tév TGV ToU fuiTovoy i TTOAU KOAUTEpOY TTpOTty YIoIY.
Eis Tas TeheuTaias GeMiBag TOU TTapOvTOS BipAtouv Umépyer Evas ToloUTos Trivat.

Eig Tov Trivaxa autoy dvaypagovTal of ywvicn &mo 0" Ews 90" abEavs-
pever dva 107 xal i dotioToyor Tipal TGV HUITOVWY.

. Mt Tov Trivoka alTov |UTTOPOUMEY o) oTav yvoopilwpey ThHy TIRHY (gls
poipasg) mids dteias yevios, va elpuouey T fuiTovdy TNS kai P) &tav yvwpilopey
1o fpiTovor was otelog ywvios v eUpwpey THY TIHY TTS.

AiSopey pepikd TrapadelypaTa Trpds KATEVOTOW TOU TpOTIOU ¥pToews TGV

TIVAKWV.

o) "Ex s yovias vaebpedi || p) ’Ex ToU futévou va ebpedi)
TO fjuiTovov : | f yovia
nu 38°=0,616 | que=0,755 = 8 =49
nu 60" 20' = 0,869 nué = 0,264 = 6 = 1520’
nu 600380 = nu 60° 40" = 0,872 nud = 0,580 = 0,581 =8 = 35" 30°
nu 650 12 = nu 65° 10" = 0,908 nud = 0,440 = 0,441 ~ 8 =26" 10’
AZKHIELIX

331) N& KOTGOKEUATETE piqy dfeiay yooviav 8, av yvopilete 6T
7 3 1
o) nué =g P nud = 57 y) nul = 7

332) N& elpete ué xpiow T@V TIvAKWY TG &

«) nu 35¢ 30° ) nu 76° 42 y) nu 18 29’
333) Né& elpete &k TOV mvékoy Thy ywviav 8, dtav
o) nud = 0,520 g) nud = 0,522 y) nué = 0,247

334) ‘H Tehix| TAeupd WSS dEeiog ywvias eig kavovikiy Btcw BitpyeTon S Tou on-
pelou P (15,8). N& eupete TO AuiTovoy s yewvias.

§7. TYNHMITONON OZEIAL TONIAL

A) "As Becpriowouey Tréay plaw dteiay yoviav 9 elg -kavovikiy Béaw s TPOS
v BPIOKAVOVIKOY TUTTNHA ourtetaypévay XOY (X 86-1) kai fotw P (x, ¥)
TUYOV oTUEIOV trri Thg TEAKTS TrASUp3S TRs ywvias 8, Biagopov Tiig &pxiis O

*Ovoudlopey Guvnpitovoy Tfis ywvics 6, oupPohikés ouvl, Tov }\éyovi,
s - P
&mou X 1) TETHMuévn TOU onueiov P xal p TO pTKOS Tfis BlavuouaTikiis GKTIVOS

OP. Anhadn elvon ¢ dpiopol ouvl = —"F-;-
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"Av APowpev GAAo, grions TUYOV onuEiov #ri T TEAIKTS TAEUpSS THS Ywvias
' fis &pxis O, 8¢ ; 55 ToV BoBEy-
9, ot 1O Py (3, Ya), S10@opov THs GpXMs 0, 8&elval, oupgvws 'rrpo%;; v s
= U 5 Wi fic BlavuopaTikis dxrivos OP;. &

— ' Amrou py TO WUMKOS TNS
Ta dpiopdy, ouvd e Py :
vt = =2 (¢ ToU fecopnuaTos TGV TpopoA@v), Enhadh TO cuvnuiTOVOV WGS

P [

dteios yowviag Stv tloptdTal &md THY Béow Tou P émi T TEAKNS -n-M\:r-
p3s, GAA& &mo Thy Btow aUThs TaUTns THs TAeupds, BnA. &md TO péyedos TS
yeovias 6. ; 20 / :
“Hron els kéde Ofeiow ywviav 8 &vmioTolyel Evag Kal POvov Evas TrROry BOTIKOS
3 b ) N TOU Ad X { Eyouey TOAW piow owvdpTnow pé medlov Opi-
dp1fuds, f) Tium TOU Adyou 5 Kal EY O ‘ ,“ g fm ‘
ouoU To olvohov T@Y OEEIGY yowiéy kol Tediov TILGY Eva oUvohoy TrparypaTi-
k&Y GpiBuddy, THY CUEPTNOW 8 — ouvd. s g ‘
B) ’Emeibf) Bi&x kdle Oteiow yeoviay § el kowovikiy Béov kai Bi& TOV TUYXOV
P (x, ) #mi Tiis Tehikfis TAEUPSS TNS elvon x > 0, p > 0 xai x < p, B1&x ToUTO 6
A

Adyos X et TréwroTe BeTikds ked pikpdTEpOS TOU 1. "QoTe Bid ke dfeTaw ywviav
p

9 Eyouev 0 < ouvd < L. AnAodh TO 'ITESiDUHTllJ’.a)U H-rﬁg cuuc_;p-rﬁlggw; (?f.' m;,e’
drrou TO B peTaPdAAeTan €l T Ui}volouw'rmv Bty ywnidv, elvar TO ouvohov
Tév petaty 0 kai 1 POy BaTIKGY &p18ucov. : .’
MoaporrnpolUpey ek OT1 elvan p‘z‘ :_.\'2 - kp" &ypa p :‘Wi"icpg-
Trpoupey rrions eUkOAWS &11° 500 Tca} OEE[CII b G ) TO Tu-ro Uu;mw"rhouou
kal dvTioTpbpuws, &v Buo dfeion ywvial EXOUV Tf’ ouTO fruvnu Trovcfv £ vc‘u foau.
*Edw AdPeopey TS TIHGS €l poipas Tc"lw 65‘51002) ywuioy :B, TéTe f Uu‘i,ap;]ﬂclli
8 > ouvd yiveton &piBunTIKT TUVEPTNOLS HE Trebiov Splopoy TO o‘x‘rvo?\?v {8 _ |1 : e
kol 0 < 89 < 90° | kai Tediov Ty TO ouvodov { Y |y e li{ kol 0' <y <. dabesg
M ‘H ouvdptnois 8° — guvd? elval gbivovoa "En?\. Svaw T e"" GUi.Cwn' T
ourd® EAarToveTal. AUTO poiveTal glg TO OX. 86-3, 6trou PAéTropEy OT1 autavoué-

vns Tijs yeovias EAarTToveTal 1) TETHNHEVT ToU &l Tiis TeAkdis TAeupds onueiou
X 1,
dv. & 5 A0 — EAQTTWVETOI.
M, & TO p TIOPAUEVEL oTabepov, apa © Aoyos s EATT g : ‘
"Edw 7 yeovia 8 elvan ) undevikn ywvia, TOTE I’\ &pyixn KCK‘l 'rs?\n‘m nleu!)cx
s TauTifovtan (Trpd TAOTS meproTpOQiis) ETl TOU OoX Kol TO, onpeiov
P #rl Tijs TehkTis TAEUpES EXEL TeTURuéVTY P Kal TETOCYHEeVTV 0. Efvar Aormov

: AF:c': Tolto Opilouey @S suvnuiTovov Tiis unBevikiis ywvias Tov &piBudy 1
kal 4dpopey owv 0° = 1. 3 :
Y?Efp 80 — 90°, TOTE N W&V TeTUNUEVT) TOV P elven 0, 1) 8¢ TeTaryuévn p xal
av = ' g ’
0 _ 0. Avx ToUTo Spifouey G5 ouwnuitovoy Ths Opbfis ywviag
p & —
Tov &piBudy 0, ypdgouev 6t ouw 90° = 0.

Eyopev : X =
P
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“Omes i T& fuiTova Tév OEEIGY ywvItY, ol kot B T& oumpiTova
gxouv kaTaokeuaodi Trivaxes, of omolol TrapEXouY & ouvnuiTover TEY ywvity
o 0V £aog 900 dwéx 107, ‘O Tpdmos XPNoEws <y TeaKGY TOUTWY advetan &

& KoTwTépw ToapadelyuaTa

o) *Amd Thy yeviay v eVpedi p) *Amo TO ouvnuiTovo e elpe-
16 guynpiTovor : on 1 yovia
ow 56" = 0,559 cuvt = 0,946 = & =19°
ow 35° 20' =0,816 ourd = 0,832 = 8 = 33° 40’

auy 390 32" = ouv 39° 30° = 0,772 i = 0238 0,239 =0 = 76° 10°
ouy 65° 38" = guv 65" 40" = 0,412 ouvd = 0,186 = 0,185 = 8 =79 20
Iapadeiypota: lov. Na ebpets 10 guvnpitovoy s oteiag yoviag, tig onolag,
ghpokopévng elg kavovikily OEaty, 1) TERIKT rheopd Siépyetan dud ToU onueiov P(3,4).
Aveie. "Eyouev én p= V<2 t{—_\@ = Vﬂjiﬁ = V?ﬁ =5
‘Emropévess ouvl = X = i.
P 5
20v. N KOTaGKEVAGETE pioy oEetav yoviav 0, £av yvopilets 6t ouvd =;-.
AdoLs. Noppavopey dpfokavovikoy cUoTHUG &to-
veov kol Opilopey povadiaior Biawuoua (X 87-1).
ErreiBfy fUTOPOUMEY v& APoper x =1 xal p= 2;
ypdqopey EVTOS g TpoTns yeovias TGy &tdvew TO-
fov epIQEPES LE wivrpov O kal éxtiva 2 povabas.
“Eqrérra & ToU &Eovos OX eupioxoper 16 anpeiov (1,0)
ik Tou OToiov PEPOUEY TrapdAAnAcy TTPOS TOV &tovat
Sy. 87—1 OY. *Edw altn TEWT & Tétov els TO onpeiov P, gEpo-
uev Thy OP, omoTe # {nrovuévn yoovia eivan # ¥ (OX,
OP). TMpdryuaTt TUUPAVES Tpos by SobévTa dpropov ToU ouvnuiTévoy, elvat

ow § (OX, OP) == -

ALKHZIEIZ

335) ‘H tehid mheupd s otelos yoowias 8 &g xavovikhy Béow BiépyeTan B TOU OM-
uefou P (1,3)- N& elpeTe T4 guvnuiTovoy kal 1o Auirovov Tiis ywvias 8.

336) N& KaTaoKeVAOETE oy dfeiay yoviav 8, &v yvepilete &m1 «) oW = g

2 1
p) owb= 3, y) ouwld = 7.

336) N& elpete pé Xpiiow Tév TWAKKY TA

a) ouv 320 40° ) ouv 75° 41’ y) ouv 18° 28’
338) N& elpete €K o mwdkey THY Otelay ywviav 8, dTav :
o) owd = 0,949 p) ouve = 0,736 y) owb = 0,370

88. EDATNTOMENH OZEIAZ FONIAL.

A) "Ag Bewpricwuey Tr&Aw piow yeoviav 8 glc kavovikny B, OToU 6 elven
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oToiyelov TOU ouvoAoy I, Tév otady ywnddv (2X. 86-1) xai orew P (x, ¢) TU-
yov anpeiov i TAS TeNIKTlg TAEUpES TS ywviag, Siapopov Tfis &pxfs O.

’Ovopdlouey Epantopivny THS delas yowvias 6, oupBohikds £¢b, TOV AdyoV
—;ﬁ. "Hror elvan 2E Spropol epd= -\ii

Eqv AdPeopey &GAAO onpeiov £l THS TeAlkTis TAeUpES TS yawvias 8, T.X.
1o P, (%, yy), Siagopov s &pyfis O, B elvan oupgves Tpds Tov SobévTa Spi-
ouov b = —\:i‘—

i &

TMopaTnpoluey SUwS 4T —%:%‘ ((k ToU Bewphiparos TV TrpoPo-

AGw) "QoTe 6ASYOS % Biv tEapraan K Tiig Btoews ToU P émi This TeNIKTs TTAEU-

pds Tiis yovias, GAN &K TRg Boews aUTHS TAUTNS THs TEAIKi]s TrAeupds, BnAadn
ik ToU upeyEBous TS ywvias 8.

Elc maoav ofeiav yowviaw 8 &ymioToryel Emouéveds Evas kol uovow fvas Tpo-
yHaTIKSS &piBuds, M Tiufy ToU Aoyou rl\y_ *Eyouev BnAadn kol 86 plav ouvdp-
Tnow ut Trediov épiopol TO suvohov I, Tév Gtadv yoiddy, kol Tredlov TGy fva
oUvohov &TTO -rrpaygomKoUg &pi1bpous, THY CUVAPTNOW 8 —>eqpb.

B) *Emeidh Six méoay Eeiaw ywviaw 8 elva =0 xai x >0, 6 Aoyos % BN
f €90, B& elvan mavTOTE EVOS BeTixds TTPCYHATIKOS GP1BUOS.

Efven Trpoqacwég &1 BUo ioon Otelal ywvicn Exowv T Ty EPOTITOUEVTIV.
Kai &uTioTpogws, £V ai EQaTrTOMEVal Suo otaidy yendv elvar foal, o yoovia
8& elvon ioan. Ak ToUTo T étpOtTTTOUéVﬂV wids ofelag ywvias THY ypagouey kol
g EpamrTopévny TS GAyePpIkis Tipfis Tns. [pdgopey, Y. € 30°, ep 25° 30°
K.O.K.

*Edw pETPTIOWHEY TAS yevias €is uolpas kol TS QUTIKATACTHOWHEY pt Tag
&hyePpikds TIpGs TV, TOTE suvdpTnots & — egf yiveTan pia &pIBpnTIKN UVap-
nots 80— epd?, pi mediov Spiopou TO oUvohov {6°]8° R xal 00 < 8° < 90°}
al Trebiov TGy TO GUvohoY {y|yeR xod ¢ >0}

TTopaTnPOUVTES 10 Y. 86-3 EuvooUpey EUKOAWS GTI 7 ouvdpTnols 80 — ep?
elvan alfouca. TTpdypa els 10 ZX- 86-3 PAémropey 611 STOW 1 ofeia yovia al-
Edom, TOTE O EPIBUNTAS ToU Adyou % yiveTon &pifuds ueyaAUTEpOS, Bv6d> & Trapa-

1 ] £ L) - . ¥
vopaoTs yiveran HiKpOTEROS KX frropbveds ) Tiuh ToU Adyou - YiveTai peyo-

AUTEpos &p1Buds. MaAIoTX B¢, Gaov '!TEPIO'O’C'JT'EPOV n yf.ouio: 8 ?Thngldggj "TF:fJS Tiw
dpbry, ToCOV pey GAUTERD yivetar 1 EQOTTTOMEVT) TTIS UmrepPaivovoa kébe &k TGV
TrpoTépwy B15OUEVOY &p1Bpov.

Edv 1) yovia 9 efvon 1) pnBevikn ycovics, 'rc')'r‘e 1"]~TE7\IK1"|, T!‘N:_‘Upc';( 1:115 TauTl-
leTen (Trpd Téons TrEp]o'TpOCPF\S) pE THY GEXIXNV h:n ToU O?( kol TO TUYOV onuelov
P &l Ths TEAIKTS Aeupds EXE rerorypéuny 0 kol TETUNREMY .
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Efvat Aocimov TOTE -\qi = % — 0. A& TouTo bpilopey G EpaTrTopEvTv TS

pnBevikiis ywvias Tov &pibucy 0, yodpopey B¢ e 0° = 0.
‘Eqw 09 = 90°, ToTe 1) pév TeTayuévn ToU P elvan p, ©) B¢ TeTunuévn 0 kal

1) TAPACTATIS % Btv Exel EVOICY TPOCYPATIKOY &piBuol. Atv SpileTon horrov Epa-

mrropévn Bia ywviow 90°.
M ’Ecw els 16 Zx. 86-3 peTpriowouey r& TufperaTT,My, TTM;, . . . TTgMy kad ETTel-

1o T& TuApoTa OfT, O, . .,0fly kol Urrohoyicwusy TAS TIpdg TGV Adywv
%PT: ) F_TO,_TI\Ti: oy %%’L, B EYWUEY TOV KATWTEPL rrivake 518 Tog Tiuds Tév e 200,
£ 30°,.. ., ep BO"

o° 100 20° 300 400 50 60° 700 80°

|
epf? 1 0,18 0,36 0,58 0,84 1,19 173 2,4 5,67

BAéTropey Kol & TOV Trivaka ST ) QUIEPTNOIS 80 —£0B ° elven alfouca
xod Eyvoolpey &T1 fumopel v& AGBn SAas Tas BeTIKAS TTPAYHOTIKAS TINGS TAS He-
yaAutépas Tou 0.

“Orex 51 T& AuiTove ked T ouvnpiTova olrre kol B Tdg EPOTITOMEVDS
Eyouv korookeuaodi Tivokes, of dtroiotl BiSouv Tas TGS TS EQOTTTOMEVTS ué
pockyyiow Huioews YIAlooToU Bid Tas ywvias &mrd 00 Ews B9 50" altavouévas
koeree 107, AfSopev pepika TrapadelypaTa Xpnmuoﬁoxﬁcemg TOU TriveKos, Tov
&rroiov TrapadéTopey els TO TEAOS TOU BipAiov :

o) “Ex Ths ywvics vi ebpedi B) &x This EpaTrTOMEUNS va
1| EpaTrTopéun eUpelf 1 yowvia.
ep 28" = 0,352 epf =0,249 =08 = 140
ep 46" 20" = 1,084 epd = 0,791 = 6 =38° 20'
£p 65 22' = ep 65° 20" = 2,177 g8 = 0,518 = 0,517 = 6= 27920
ep 65° 28’ = e 65° 30" = 2,194 egf = 2,770 = 2,773 =8 = 700 10

Maepadeiypara : lov. 'H ekt mhevpd g 6Zeiog yoviag 0 gig kavovikiy
Dicy Siipyetar H1d Tob onpEiov P (3,4). Na elpere TV £qh, to npd kai 10 ovvl.

F b T 4 : g :
ADOOIG. ZULPUWUWS TIPOS TOV OPLoUOY Eyouey €¢f = = Mveopilopev £ Ghhou

W

mip=Vx*+yi= V25 =5 kai émopévess elvon nub = % kal ouvd = ="

&lw

20v. Ni kataokevaoere 0Zelav yoviay 0. dav yvopilete 6 @l =
Ataic. "HutropoUuey va AdBouey W =3, X = 4, &moTe els dpBokavovikoy
aguoTnua dtdver XOY kaBopilouev THY Béaw ToU onueioy
¥ 24 P (4,3) xai ETerTo QEpOUEV THY OP, (Zx. 88-1).
‘H < (OX, OP) elvan 1 {nTouptvn yovia, &i16Ti

' 81, i
— ep < (OX,0P) = — = &

X

Zy. 83—1
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AZKHZIEIZ

339) ‘H Tehikd wheupd s ofelas yevias els kevovikny Béow BiepyeTat B1& ToU On-
uefou P (1, 3). N& edpere ThY tparrroptvny THs ywvias TaUTns xal T fuiTovéy Tns.
3

340) N& catookeudaete Ofelas yovios ut ée Efs Epamrropbvas @ o) €98 = >

B) egf, = % ¥) epby = 3.

341) N& elpete pé Xphiow +&v Twhkev T EETS

a) ep 35° 35 p) ep 48" 48’ y) ep 26" 23
342) Né& eUpeTe &K ey ke THY Ofetaw ywviav 8, éTav :
o) egf = 1,235 p) o8 = 0,376 y) egf = 2,085

$9. [IOE EXETIZONTAI METAZY TQN TA HMO, TYNO, E®O, THE OEEIAL TONIAL ©.
*EpdBopey elg T& TrpoT Y OUHEVX &11 51 piow Ofelav yeooviaw 6 @ b = _p‘*i ;
ouh = — epb = Y 8mou x, Y elvon o gUYTETOYREVON TOU TUXOVTOS onueiou P
P X

g TeAikfls TAEUPSES Tfis yevies 8, gUpiokouévns Eis kavovikfy Btaiv.
"EncBopey ddpn i foxUet © x2 4 @ =pt
AcipouvTes GHOOTEPX & péhn Tis TEAEUTAIOS TaUTns iodTnTos it p? elpioKopEy:

X Wk B X ¥ ] kad, Emeld X s snbwed L =inpe
P! Pz i Pe 57]?\ P: + pl ﬁ p el p nuy,
7 lodTns ylveran : o8 + T]uzail_ (@b
i
nué
'EE dAhou Eyopev €98 = —:’— =- E— T T
P

Brhodh | g = - qug—| @

Trueiwots. T nusd, ows, epf wids dfetas yoovias 0, Aéyovta TprywvopeTpikol  Gpi-
Buol Tiis ywvias 8.

90. TEQMETPIKH THMAZIA TON npo, ovvd, £p0 MIAX OZEIAL T'OQONIAL 6 EIZ TON

TPIFQNOMETPIKON KYKAON.

“Eores § pla dfeia ywvic els kawovikiy Bt (Ex. 90 — 1). ME xévpov 0
kol dxriva Thy Hovdda ou phkous (ol Exe
Sp1oBi}) ypapouey TrEPIQEPEICY Téwougay THY L{éu
&pyakhy TrAeUpaw TS g el T A Thv B¢ TEAIKTV
els T P (X, ) Dépopuev &xépn T EpaTrTOpEVTIV
ol kUkhou (O, OA) &is 5 A, f dmoia TéuleI %

THy TEAIKHY TAEUPAY Tiig 8 els TO T. Qs yvwoTov Z K
elvan :

lov) nud = _‘;i —y @ p=D= Shye-
Poikh T TOU Sicwuoyaros TTP. 'Hu-rrop'cﬂuw
Aoroy va eimwpey 6T o nué TaploTAVETA Sy. 882

~

—

ysmus'rpmc'bs YTrd TOU DIOVUOHATOS es
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20v) owd = -3 =y (&Bwom p=1). ToploTAveTAl YEWUETPIKGSS UG TOU

. —>
Brovvoparos OfT.

3ov) e@b = % — E—g;)) = %1;;\)) — (AT). TlapioTdveTan YEWUETPIKESS UTTO TOU
S1ovUouaTos A?.

BAémopey Aoimov &T1, Gv G5 amueiov gl Tijg TS TTAEUPES wds oteios
yavics gis kavovikny Béaw A&Pooper Exeivo, el 6 &rroiov & KkUkAos pé kévtpov O
kol dieriva THY povéBa, & Aeyopevos TPIYOVOPETPIKOS KOKLOG, TERVEL THY TEAIKTY
mAeupdy Tns, TOTE of TpIy@YOpETpPIKOL dpifuol TAS yevias 8 AouPavouy TaS

&uwTipw YEWHETPIKGS omuacias.

91. TIQE ZXETIZONTAI METAZY TON TA KYPIA ETOIXEIA ENOZ OPOOIQNIOY
TPIFQNOY.

Kopua oroigeia tvos Tprycovou AeyovTal of heupad Tov kad af yevicn Tou.

“EgTeo ABI &va Tplycovov dpBoycoviov gls T A. A v& STTAOUGTEVUCWOHEY
ToUs ouppoiiauols, CULPLVOUPEY VX TAPIOTEVWHEY Tég dAyePpikds TIHGS TV
ywnidy TOU Tprywvou ABI ui T& ypdupara AB,T
TV KOPUPEY TwV Kol T pfiKn TéV GTEVOVT! TTAEUPGOV
ut T& QuTioToKa MIKPX ypduuoTa o, B, y, dnradi rcuts
(Br) =a, (AD) =B, (AB)=v.

"Eqv Thpa To dpboydoviov Tpiywvov ABI Tebij P
&réwes el To Emimedov XOY olTws, doTe 1) Olela yoo-
via Tou, T.X. B, v& eUpehi gl kawovikny Béow (Zx. 91
— 1), TéTe TO omMuEioV [ &l Thg TEAIKTS TrAeupls TS
yowvios B 6a £xn cuvTETOY pvas ¢ TeTUNREVTYV Y, TE- y.: 91=1

Y

a
B / A Z

Tarypiuny B kal pfikos THg BICVUTUATIKTS &xrivos Bl Toov pe a. TUPQVLS Aottrov
Tpds TOUS YVWOoTOUS HOS Spiopous 8& elvan :

B4
o B y B | a
nuB = —, owB =, g B = _}TJ (1)
o
4 *Eqw TeBf 1) otela yoovia [ els kewovikhy Béaw (Ex. 91-2),
s <6Te TO onpeiov B el Thg TeAikfs TAEUPSS B Eyn CUVTETOY-
7 3 pévas : P TETUNREVTYY, Y TeETOY HEVTIV kol pfjkos TAS SiaqwvopaTi-
Ty, 91-2  kijs GKTIVOS Tou B ioov pé .
O& elvan ASITIOV CUHPLOVES Trpds TOUS YVWOTOUS Spropovs
Aexrikéss of omor (1) xal (2) BioTuTevoVTal dog EEfYs ¢
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1) To fpitovov oZelog yoviag opboyoviov tprydvon elvar Toov pe oV ho-
yov(*) tiig dnévavtt mheupls oS TIY DToTEIVOLOAV.

2) To cuvnpitovoy oteiog yovieg opboymviov TPIYGVOL givar ioov pé oV
Loyov Tiig TPOGKEIREVIS nhevpic mpodg THY vnotcivovooy.

3) 'H igantopévn dEelag yoviag apboyaviov TpLydVoL glvan Tom pd 10v 10-
yov tije @névavil nh.eupic ©pos TV TPOTKEIPEVIY kaletov mhevpav.

[Mapatipnois. » Amrd Tous TuTous (1) kod (2) TpoxiTrTowy T& EEfig Bix TGS
dfetas yoovias B, [ Tou 6pﬁoycouiou TpIy@VoU ABIM, of émoia, 6 YVWoTov,
glvet cuu*rr?\np:,oucx"rlmi B+l= 90°).

nuB=owl, owB=nul.

AnAadn @ to fpitovoy g oteiag yoviag gival loov pé 10 cuvipitovov Tig

GUUTANPOROTIKIS TNS Kui TO ouVpiTovoy digiag yoviag elvar ioov pé 10 fpi-
tovov Tig uupnknpmpanxﬁ; ™mg TOvies.

92. EIMIAYZIZ OPOOTQNIOY TPIFTQNOY.

*Arrd Tous TuTrous (1) kai (2) Ths § 91 ouvéyouev OTL :

lov) "Crav yvepilwHey & prikn BUo TAEUpGY dpBoywviou Tprycvou fuTo-
poUpey, WE Xpfiow oy TrvaKe, vé eUpOUEY ué UtrohoylopoUs TO ufikes TS Tpi-
Tns TAsupds Kal TAS &Rys{.’;pmdg Tipds TV YOIy TOU TRIYWDVOU.

20v) "OTow yvwpileouey & pifkos wds TAEUPSS kal THy GAyePpikny Ty
wds otelag ywvias dphoywviov TPIY VOV, AUTTOPOUHEY HE ymrohoyiouols v el-
PUUEY TA HTKT 6w &AMV TrAEUPEY kod ThHY GhyePpixiy TipfY THs GAANS dteias
yevias ToU Tprycwvou-

‘H duwTépw tpyaoia AyeTan EMihVOIS tob oploymviou tprydVoL. *Eme1dt)
5t elg aUThy yivetan Xpfiots oU fmTévoy, ToU cuvnuITévo Kai Tis EpaTrToRévns,
Ttou els TO dpBoycviov tplycovov EXOW bpioBij &5 Adyol £UBUY pappw TUNHE-
v, 1% TOUTO SKPIPES ol &pibuot : HuiTovoy, auvnuiTovoy, EaTrTopévn, dvo-
pdotnoay TPLYOVOPETPIKOL royou i TPIYOVOETPLKOL apidpol yoovios.

AiBousy KXTWTEPLD Trapadely MoTX trriNUoEs dpBoycvicy TRIywYwY

Tov. Na &mhv0i) oploydviov Tpiyvov ABT, #av yvopilopey 6T f = 250 cm
kaio = 718 cm.

: 250

*Eniiverg. Tveopilouey &t nu B = 3—271820’348-

Ex TGV THVAKWY gUploKouEy

B ~ 20° 20'.

r=80v—(200 20) = 800 60" — (20° 20°) = 690 40",

Mg Thy Pondecy 00 TruBoryopeioy BecopTUOTOS g\‘{m%w:

=t —pr=T18— 0508 — 453024, &pa y =V 453024 =673 em.

20v. Na Emhvdil aploy@viov Tpiyvoy ABIT, &avy = 30,5 cm xai B = 32°10".
e s

(*) "Onwg Epdfopey e oy § 41, B & wbyog dbo 00Uy pRLIOY TRARETWY loobrar e Ty

Miyov TEY urAGy TOV, §rav petpnfodv pe THY alThy pLovada.
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*Eridbvorg. [ = 90°—B =57 40".

epB = 5— = Pp=y &p B. ‘Emopéves elvan p=30,5 9 32010'=30,5 - 0,629=
— 19,18, &nAadn P =19,18 cm, a= VB? + 2 & ToU muberyopeiou Becopn-

uecros, ftor: a=V 19, 18233052 =V 1298, 1224 =~ 36,03 cm.
M& To tupobov E Exopev @ E= % B-y= -;_T - 19,18 - 30,5 em?,
3ov. Na Emdfj opboydviov tpiyovoy ABI, gav p=2V10m, y = 3m.

10 /40 __ 6,324 Vel
*Enidvorg. “Eyoupev ep B = %- — Z"%’ = %4 e ke 2,108 kai &k TGV

mwékeov ebpiokopey B = 64° 407, I =90"— B =25°20

THv o epiokopey pé THy PonBeiow ToU TruBeryopelou Becopriparos | pe THY
PorBeicy ToU TUTIOU % =nuB, &iém p=anuB = a= %

dov. Na elpete zopls gpijoty mvakoy Tolg TpLY@VOpETpIKOLS dpibpots Tiig
yoviag tdv 45°. Eis kabe dpBoycviov kol igookehis Tpiywvov ABP elvan B =
—[ = 45° koi P = y. "HumopoUpev Aortrov v AdPwpey p=y =1 (Zx. 92-1)

oméTe T et =P yi=1"41% = 9 = o=V 2 kol Emopbve t& elva :

ol

Iy. 92—1

S0v. Na eiipete yopic xpilowv mvakov tobg  Tprymvopstpikos dpibpods
@y yovnidy 60° xai 30°. Els xd&e icomAcupor Tpiywvov BIr'A
Kk&Be yeovia Exer dmdAuTtov Tipfy 60°. ‘H BiyoTduos kdfe ywvias,
mr.y. Ths B, elven kédeTos TpOS THY &mrévayTi aUTiis TTAEUpaY Kol
Siduecog TOU Tprycvou. AV Aotmov AdPwuey Eva iodmrAsupov
tplycwvov BIA, Tol émoiou 7 TAeUpd ExEL ufjkos 2 povadas (ZX.
92-2), T4 els TO dpBoyoviov Tplywvoy ABT 8& Eywopev (BN =2,
(AB): = (B! — (AN =4 — 1 =3 = (AB)=V 3 xal Octelven:  3x. 92-2

nu 60“:%:0\!\:30“

ow 60° = % = nu 30°

23 60°=Y—I3:V_3
30": i—ﬁ:ﬁ
i 13 3
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AZLKHZIEIZ

343) N& tmihuBij opboydviov Tplywvov ABT, tov o= 12, Bi=-13¢ 20,

344) Na& #mAubi Spboycviov Tpiywvov ABT, ToU émolou y = 400 mm, P = 446 mm

345) N& ¢maubi) dpBoydviov Tpiywvev, Tou &molou a= 1,16 cm, y = 0,518 cm.

346) Na #mivbi dpboydviov Tplywvoy, TOU Smoiou B =75 m, [ = 68" 42,

347) Né& &miAudi dpBoywviov Tpiywvov ToU dmoiov @ = 15 m, =56 382

348) N& tmiAubij opboydviov Tplywwvov ToU omoiou P = 135 m, B=T9" 28"

349) Na ¢maubiy dpBoydviov Tpiywvoy ToU omoiov y =38 m, F—=16""13%

350) N& elpere TO WiiKOS Tig oxids, THy Omolav pimTer oTUACS Oyous 15 m, &tav
T Oyos (¥) ToU HAiov Umip Tov OpilovTa elvan 20°.

351) AévBpov Uyous 10 m plrrrer s kamolav oTiyniy okiév 12 m. N& elpete 16 Uyos
100 fAfou Umép TOV SpifovTa kat' Ekelvmy THY aTIY BTV.

352) Els dpboydviov Tplywvov ABT yvepilopev Thy kabetov mAeupdy AB prkous 8 cm
Ko & Uyos AH, To dmoiov Exg! nipfy 4,8 cm. N& Umohoyloete ywplota kabe plav &wd Tas
dtelas ywvias Tou &md T& dveoTEpw Beboutva oTorxeix kal EmeiTa va Ehéytete &v 1o &bBpor-
opé Twv elven 90°

353) Eis &va Tpiywvov ABT &idovran (AB) =17 m, (AD) =13 m, A =40° "Ew TH
glvon TO Uyos ToU Tpry VoY &md iy xopugiv T, v& UtroroyioBolv T& (AH), (TH), (BH), ©
yewvia B, & (Bl xal 16 tppadov E TOU TPIY@VOU.

354) *loogkehols TRIYWYOY ABT elvan (AB) = (AT) = 46 cm xal ) &méAuTos Tipd) TS
yewias A elven 589 17", Ner elpete v Tphy ol Oyous AA kol Ths Paoews BI TOU TPIy®VOV.

355) N& ebpeTe THY &mdhuTov Tiphy Tokou (els poipas), TO omoiov Exel yopbnv 10 cm €ig
kUxhov dxtivos 12 cm.

356) N elipete THY &mOAUTOV v (els poipas) Tétou, TO doiov Exel xopShy 280 mm
kol &méyer adTn &md TO KkévTpov TOU KUKAOUV 750 mm.

357) Eig fva kikAov &erivos R =23 cm v UmohoyloeTe TO piikos Xopbiis ToEou
520 22',

358) N& KoTQOKEUKOETE els xﬂuoa-roue"rpmév xapTl T& dpboydwia els TO A, Tpiywva
ABl, éTav

_a) ow T =-‘l,2~ xal (AM) =50 mm
g) mnu B = % xei (AB) =35 mm
4

y) @ r= 5 xai (AM) =25 mm

{*) "Tog 7ol flou waTd TIVE atypdy elg Bva <bmov dvopdlopey Thy yoviay, wob oyqua-
ey pd Thy mpoBokiy TG Erdves elg dpifovrioy Errimedov  drerunh) dxtlg dmd Td onueiov The wa-
pATNEToEWS npdg TO wévtpov TOU atou,
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KEQAAAION X

STOIXEIA IIEPITPA®IKHE ETATIZTIKHZ

93. BAZIKAI ENNOIAI KAI OPIZMOL

A) Hepeyopevoy kai okondg tiig Tranenkijc. Kat’ &1os els Tas épnpepidas
Snuooievovtan of &mrohoyiopoi, icohoyiouol TGV Sriagdpwy ‘Etonpeiédv, Tparre-
{Gv KATr. cUvoBSEUSLEVDlL &TTO Oy EBIOy PaHIaTA kol «ZTOTIOTIKOUS Trivakasy B1&
Thy kehuTépay Kal eUkoAWTEPOY koarawonaiv Twv. To aUTd ylveTon pe ToUs Trpo-
ypauuaTiouoUs Siapdpuwy Epywy s Biopnyavias f| ToU Kpdous., "Emriong yve-
oTai elvon of «&moypagal ToU mrAnBuapoUy, ToU Sievepyel 1) "EBvikn ZTacTioTi-
Kk ‘Yrnpeola. "Amoypagai AnBuouol 7| yewpyIkaY EkTdoew EyivovTo &rd
Thy oAU &pyodav Emoxmv.

‘H StoTioTik) &g THY ETOXAV KOS &mrékTnoey Shws 1B1cuTépay oTroUSaIS-
T Bix TOV TOMTIOHOV HaS ke GueTeTUxOn s piav éxteTopbyny EmOTAPNY UE
moAhoUs KAGBous. Els 8Aa T& Kpdn al oTaTioTikal Epeuven EvepyourTon GUCTN-
POTIKGS &TTO KOG Py QVWIHEVTS OTOTIOTIKGS UTITPETICS.

‘H Statioriki £ival Khadog TV <Egnppospévoy Mabnpatikdvs kol o
gpyov tng EyEL THY GUYKEVTpOTLY atoryeiov, Ty toSvopneiv tov koi iy Eppa-
viely abtdyv eic Katdlinhov

popeRv GoTe va SOvavrar va TEEEME Kenvorpogikod nanOuvapod

gvaloboly Kol va Eppnvev- (Els yih&Bas kepahddv)

foy dwa thv ESummpétnoy

Srapopov oromdy. ElBog {wov | 1939 1961 1963 1964 )
B) Ilinfuopog, Xrati- '

otika ocoopiva, IdwoTnrEc Boes 1045,7 | 1108,9 | 1160 1140,4

. y - Boupahor 72,6 67,2 63,5 60,8
TOTIOTIKT €5 OTOIYXEIX ' '

SH. R b s Meopara | 93339 | 95935 | 9720 | 9450
bl o gl i s Alyes 5066,1 | 4979,0 | 4700 4570
ver &piBuous, oi otolol ava- XoTpot 638,1 621,6 | 632 646,8
ptpovTo els éva gUvohov &vTi- Mrvé 15146,3 | 16341,9 i 18000 ‘ 18426,3

Kewévooy  (Bugpuyov 7 Spl-
yow). To oUvohov oUTo Ka- Mnyd @ Yrmoupyeiov Tewpyias. Tivat 1.
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AeTton  oromiatikog mAn0LeROS f) pévov mhnbvepoc. TT.x. Els TOv évavTi Trivexka 1
Eyouev oToryeiat S ThY gvémrTuty Tou «KTnvoTpogikou TAnBuouou» T X
pas  Mas, cord T Bt 1959 - 1964.

Eig Tov KaTwTEPO Trivaxa 2 TepiéyovTan oToiyela Tiis EteAiteads ToU «TTANBU-

opou T@V povipwy LETQUOOTENY KAT& THY mevTaeTiow 1960 — 64 BnA. auTdY
oy &vexopnoay &mo iy ‘EAAGBa Bia pévipoY EyKaTdoTaow els TO toTepikov.

'EEEMELS TOD apipod OV HOVILOV PETOVACTOV

1960 1961 1962 1963 1964 |
" Appeves 33278 36209 51868 61966 66265 |
OfiAais 14490 22628 32186 38106 39403 |
’ﬁ:ep:ouu 47768 58837 84054 100072 105668 |
i (V25
Mnyn @ EZY.E Tivat 2

K&fe oramioTikos TAnGuands EpeuvaTa ¢35 PO MIPITUEVE XAPAKTNPIOTI-
K& TGV oToIYEIWY TOV. “Eva cUVOAOV dvbpcoTraov elvan «TTANOUCROS» G TTPOS THY
fihikiow i 1O dvaoTnua 7 o OpOV ElTOBTHATOS | THY uépgwoty KA. To oU-
ooy T padnTé Evds oxoheiou elvad wrAnBucpdey s Tpds THY Paduoroylav
# Tas &mousias fi 1O P&pOS KATT.

Al yapokTnpioTiKai 1516 Tes, fvds TAnBuopou, Bi& Tas moias, tvB1apé-
peTan 1 STaTioTik), SakpivovTal gic morotikdg kol gig mogotikdg iB10TNTOS.

1) Mowonikai iG10TNTES. Mootk eivar kabe id10tng, 1 droiun dév Emdgye-
o pétpnoty, SnA. Biv éxgpdleTal cic Gopropévas povadas petproews. Els kade
TAnfuouoy &vBpdTrev X al 1Bi1dTTES QUAOY, Eyyopos, opdodotos, &ANOBaTIOS,
dvohgdPnTos, KA. elval moloTikal. Kord Tas iBiomnTas abTés SrapepileTan TO
gUvohov gic KAKDEIS KOl HE SrrapiBunay eUpiokeTad & TAnBapiouos kale wmds KA~
oEWS.

2) TMocotikai iBOTNTES. Hosotwki] elvar kade idiotng, 1 dmoia dovarar
Vi petpndi, BnA. vix xgpacdi) ut Gpropévas wovadas (A.x. Papous, Sykov, uKous
KAT). Al TogoTikal IBIOTNTES, AouBdvouy pIBUNTIKAS Tinas, ETopeves clven pe-
rapinrai. To dvaoTnud, 6 P&pOS, f fidikie, TO elodbnua TGV dvBpomwy  elvan
TTOTOTNTES peTaPAnTal kol &roTeAOUV TOOOTIKAS uiSlc')'r'q'ras TV wkn?ucp&v.
"Erri &rapiBurioews TGV oToryeicov £vos mAnBuopol kol TTPocbilopIoHoy OXETI-
WG TocoaTEw, AX. YEWNOEWY: yéuwy, Tapaywys TpoiduTwY KAT, T& TO-
gooTd aUTd AcupavovTdl Cog TTOOOTNTES peTaPAnTai.

Mia ueTaPAnTh clvat oUVEXNS, STaw SuvaTe v P\'éﬁq (TouhéyioTov Bec-
pTiKddS) Kéde TRV glg fva BiraoTnHa. l'ix 7 «)(wp'r?"nxo-rng» els Eva mAnBuopoy
Thofcov, 7 TO eloddnua duBpcomev, fi & §OPOS elooBnuorros, elval CUVEXETS pETa-

PAnTad.
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Mia petaPAnTh elvon dovvexis, Stow Acupdyn G5 Tipds povov PUOIKOUS
&prfuous. TTx. 6 &pifuos TGV POLTLVTULY poBnTéw s T ‘EAAnuika [upvaoia,
& &p1fuos Taw oehiBeov Evds TrAnBuopoU BiPiicov elval douveyels petapAnTai.

Oi apidpoi, oi omoiol avapiépoval gic 1o arogeia Evog ninboapod réyov-
o1 GraTioTika dedopéva. ‘H ouyrévTpoais TV oTaTioTIKGY SeBopéveov GroTeRe
Ty oTouBaioTépay PAGW Els Tés Epyaciog Wwas oTaTIoTIKRS HEAETTS.

94, TPOINOI LYTKENTPQEIEQE ETATIZTIKON AEAOMENQN.

‘H oulhoyf) TGV GTATICTIKEY ororgelcov yiveTa ut Toug £Efjs TpoTTOUS :

u) AU aroypagils. Me Thy &moypagiy ouyrevTpolvTal ai dmrapaitnTo!l
TAnpogopion @mo dlov tov statioTikdy mindvopody. Koroptileton ék Tév Trpo-
Tépaov v elBikdY EpLTNHATOASYIOV (8ehtiov anoypugiic) Kol plav Gpiopévny Npé-
pav eidikol UTahAnAoL, ol aroypageis, Bievepyolv THY oupTAnpwoiv Tou Bi
k4B &roypagdpevov. Al dmovThoes elc T& EpuoTrAHOTA TOU SeAtiou elven ouvn-
Boog Bva «ai» T Evar «SY1» R tvag &p1Buos.

B) Aw deryparolnyios. Eis TTOAAGS TEPITITEOELS Bév  glvan &ropaiTnToS
f yevikh &rroypagf) &vos mAnBucuoy. Tote Suevepyeltal «BerypaTohnyior EnA.
dmoypaeh Evds Umoguvohou ToU TAnfucuol, tvos BelypaTos dmes AbyeTal,
kol 16 STroiov AauPdveTal KaT& TPOTIOV WOTE v& dvmimpoowTedn doov TO Bu-
YOTOY TEPIGTGTEPOV TOV GPXIKOV mAnfuoudy. OUTe m.x. i EZY.E Tpd OAiywy
Eréy, Bi& va peheThon T oba TNg ENATIVIKTS oikoyevelag, Tou «VOIKOKUPIOU»
&mes elmrov, fxape &roypaghy els Evar BeTynd &mro 2500 pévov volKoKUpPIL.

1) At suveyoig by7pugiic. Els eiBika BehTia kaTaypagovTal oToiyela Kol
TAnpogopiot 81 Eva TAnBUoHSY, CUYKEVTPOUVTAI 5t T& BeAtio aUTd &mo el-
Bikds UTTnpeoias TPOS MEAETTY. Tuveyfs Eyypoagn yivetan Ay, ele T Anhiapyeia
W TS SNAGOEIS YEWTGEWV, yéuwy, Gavdrwv KA., € & Noookopeia Bi& Thv
kivnow Tév doBevddy, glc T& Tehwvela KAT.

Els dopiopévas TTEPITTTWTELS, Grav wpdkerTon mepl Tiig PEMETNS EVOS €iBikoU
Béuaros, SievepyelTal f Aeyouevn statietiky) Epsova. TTy. B thy EtoarpiPwow
Tfis Troudikiis Ly KATPOTIKOTNTOS i Ths tamhagews was &odevelag T Bid TOV
TpoaBiopiopdy TOU TroG00TOU TEw duaAaPfiTev Wwds XWpas KA. yiveTan
OTATIOTIKY Epevva. AUTT yivetoa 7y S1& yevixiis &moypagfis ToU TAnfuopoU
S1&x kaTaAA Aoy SElyuaTo?\n\pias.

AZKHZIEIZ

359) 'Amo &v guvoAov padnTdV V& 5p1odf) «oTATIOTIKDS TANBUouosy pE XXPAKTNPI-
oTiKdY &) TrotoTIKOY B) TOTOTIKOV.

360) *Amo Tas &xohoubBous iB16TnTas Tolal elvon TroloTikal kal Troicn ogoTikal ; TATS
Tds peTaPAnTds Troial elvan ouveyeis xal Troial AouVEXETS ;

1) 'Avdarnug, 2) elodbnua, 3) Papos, 4) &piBuds &yduwy, 5) yewpykos KAfipos, 6) Ma-
paywyi tomepiBoabdy es Téwous, T) tEaywyh oTagibos s Tovvous, 8) &p1Buos Brafuyiewvy,
9) &mousial pofnTéy Evos oyoheiou, 10) Bafpol tTnoias wpoddou trpoayopivey padnTiv
&y Nupvaciov, 11) Buparta Tpoyaiwy SugTuynpdTwy els Bva pive, 12) TayUTns T@V Thoiwy,
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13) Ardpxera [wiis els dpas AAexTpikdy Aauttipwy, 14) 0 Tapaywyh &uvév els Thy ‘EARG-
Sa kal 15) ) eloayyh KOTEYUYHEVOU KpEQTOS gl TéVOUS Elg THY YWPAV Has.
361) 'Amd Tas &wohoubous LeTaPAnTas Toion elvan CUVEXETS kol Troion &oUVEXETS ;

1) ‘O &pifuos TV kTiopdTeov els Eva Nopdv i ‘EAAGBos, 2) To mAfifos T&v dvBpddv
T&Y Abywv ToU TElIKOU K, 3) ‘H Bepuoxpaoia els va ToTov, 4) T fueponioha Tdv ‘EAANY-
veov Epyarév. 5) To dgehpav qopTiov TGV PopTNY &Y QUTOKIVTWY, 6) ‘O &piBuos TGV auTo-
KivfiTwy, T& oTolx kukhogopoly Elg Thy *ABfva THY TeAeuTaiay SekaeTiav, 7) ‘H kaTavdiwols
HAexTpikoU pedpaTos Els kiAoPaTdpas TEV olkoyeverdy wds ouvowias. 8) Ta TUTTOY paIKE
Aé&On els Tds ceAlBag Evds BipAfou.

95, EMEZEPIALIA KAl MAPOYZIAXIE ETATIETIKON AEAOMENQN,

a) "Enciepyacia sraniotikdy ororyeiov. ‘OTov guykevTpwlolv T& OTOI-
yeia, SnA. i oyeTiked TPOS OPITHEVT xdpaxmplc'nxc‘x gvos TANBuopoU TTATpo-
popiay, 1 “Yrenpeoia, 7 Strola Bievepyel THY oTaTIoTIKNY PEAETTY, EAéyXEl T
oroiyeia auté. *Eferélovran & Tpds v T& SeAtia Ti dmoypagiis, &v elvar SAG-
KAnpa Kod OpBids TUPTIAT) pLOMEVS kad Gpyiler M Bighoyn TOV oTorkelwy, oTE
U1 popehv &Py v tugavioBolv eis TOUS mivokas. "Edw Té& BedTia elven Ay
(B 1000), ©y Brchoyh yiveTon «pé 1o ¥épt», GAAWS pE THIGUTOUATOUS Y oS
(Ecos 50000 BeATior) Ko HE ayToudTous TEAEiws (&vw T@v 50000 BeATicov). Kord
T pnyawikhy Siohoyny kade SeATiov TrpéTrel Vi peTay papi] el Ao, els TO dTroTov
K&de AT popopia gvmioToryileTon Eml Ti) Péroel «kOBIKOSY PE tva &p1Buoy kad &
&p1fuos pe picw &mriy ToU BeATiou peTarypagfis. “Edv o ool elvan gk TV TPO-
répuv Etowol elg TO TEpBLPIOY o0 SeATiou kaT& ThY TEpipeTPOV To, TOUTO
AfyeTan duatpnrov. Eqw Tds dmds Sirowoitn glg TO BeATiov peTaypagfis €idikh
pnycvn HET& THY gupTrAnpwoiy ToY, ToUTO AfyeTOl draTpnTov. Meta Ty épya-
ola Bicrrpfigecss, piar BIXOVT, #| Enadndedtpra, EAEYXEl WATIWS UTGpYOW adh-
pore elg Ta SeATiat peTorypapis. TEAOS T& BeAtio petaypoagfs TomobeToUvTan
glg &AANY unycviy, TV Srahoyéa, & émoios T& Xwpller els opadas  ounpGVLs
Tpds T& [MTOUMEVT oToIYEld kol Té &rroTeAbopaTa THS Biohoyfis karTery pagov-
Ton elg Trivaxos.

) Mapovoioais STaTIcTIKOV dedopEvey - Mivaxeg. ‘O wAeov kaTGAATNAOS
TpéTTos BI VX éucporvm'ﬂoc'\’ & oTaTioTikd BeBoptva Tpos peéTny elvan & mivak.
FuvnBes eis THY SrorioTIKiY Of THVOKES elvan ouykeviponikoi. Eig arous el HKpay
craow kol &mAouv TPOTIOV TrEPIEYOVTO T& oToeia WIdS EpEUVnS. KaTaTdooov-
Tou TaUTA €5 CTHAGS kol quppds wai elvan edkoros 1 peTall Twv gUYKpITIs.

TMapadeiypara. Eis 2y Tupvéaiov kaTwTépou KUKAoU fuEYpAPNOOY  KOTX
Thy Bvaptw Tou OXOA. trous 1969-70 &v Oh 464 ;{uﬁn‘rui. Eis fva tBiaiTepov Pi-
BAiov, t Mabntokoyovs bypagnoay ut ThY oEIP&V, oy _évepavicnoay Tpds
tyY PPy, BNA. &y paen 1O OVOPKTETTGVUHOY :ccx&a uufin-rou, TO ?uouu TaTpos,
& Erog Kol & TOTOS YEWNTEWS, fi Tékis kAT Qote 76 MadnToAoyiov glvan Evas
YEVIKOG nivat, wia &rroBfKn ME OTOIYEIX TOU TAnOuoHoU TGV padnTdv Tou Mu-

Wvagiou ToUTOU.
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“Egrer &T1 Bthopev v pdbuwpey ToOT0! eTvan of podnTal kéde Tékews. M
&mapiBunow edpickopey TOV &piBuoy Tév padn-

iy kol T& &TroTeAéopaTa Epgavilopey el TOV T ’Eyypuq)é‘,i]
TTAPATIAEUPLOS cuvorrTikdy  Trivaka 3. “Exouev — 235
356 mroloTikhy  Tatwdunow ué Paow Thy 1810- T o %
T «Télis Eyypogfisy kol pé T& Tpla Xopo- ,
KTNPIOTIKA ElS abTrhy, T& A,B,T. 5 95

Eig 1o oUvohov TGV pofnTdov tytveto Evas *Abpolopa 464

Blapepiouds els TPETS Suddas, els Tas Tpels (Bian-
Tépas TéEes. ‘H tpyaoia cUTh TS SdpadoTrolt-
gews AEYETCI KATAVORT] TOD ninbuopod Katd cULVOTITES 7] KOl KOTUVORT| GUyvo-
mov. ‘0 TAnB4pi1Buos Kéfe T&Eecos AbyeTon Gnodlutog auyvotng kad oupPolile-
Tan pt 1O ypdupa £ °0 Tr?\neétplﬁﬁog ToU TAnBuouol AEyETal Ohikm auyvOTNS
xoi oupPorileTanpt T N f ué 10 2. A Ty A T&Ew Ay elven =235, V)
elvon =f = 464.

Tyenik) ovyvotng hEyetan o Loyog Tig aGmokbTov ouvoTnTog TPOS TAV

Mivat 3

; f
oy, Ty, Six Thy A" 7w 1 OYETIKY OUXVOTNS glvon @ 5 :i%i:(),sos.
To {fpoiopa OV TLETIKDY sugvotijtoy elval icov p& TV povada.

I Pé!YuUIl, EIVGI +
f, fy fa > . —
—F + = + o ; =57 = s

To yvopevoy Tiig oxeTKig suyvotnrog Emi 100 dider v oyenikny LYV~
mra eic ékatoonieie mocooTd (tboov toig Ekatdv). Y. B Ty A' Tatw
elven 50,6%

Snuelos. Eis & Madnuamika 10 &Bpoiohe X, +Xe + X + ... + X, oupporileran

v
ut 1O Tx, BnA. «&Bpoiopa TV Spwv X ut Belkrny k, 6Tow TO X AapPlvn QuOIKAS TIKGS &md 1
k=1

fws v». Elg v STaTioTIKAY Spws TO )Zf.(l yp&geTal oUUBaTIKGS ZI.
P

"EoTtw 6T TO QUWTEPW

TaEle ol = Iﬂj_é_:_s_sf- “Agpoioha Mupvéaiov elvan pikTdy oy oAeTov.
MafnTal | MabnTpia Fic x&fe Tafw 6& &mopiBun-
A 130 105 1‘ 235 cwpey padnTas kai pafnTpias
T & © | 134 yopioTd., Synuatiletar Aol
= 7 yre % wé;aé ;TiUCtE ;1 Els auTov éin-
L7 1 qboBn & mAnBuopds s Tpds

* Afpotopa 245 Zi_i_rfi_ SUo ToloTikds iBioTNTOS. ﬂ;cl')—

Mivat 4 Tov dx Trpds Thv TaEw (M

Tpia  YOPaKTNPIOTIK AB,D
xai SeUrepov s TPOS TO QuAov (pé Buo YOPOKTNPIOTIKS, &ppev - BiAV). ‘O
mrivaE 4 Abyopev 6T elvan pi 3 X 2 Qupidoz, T &mAds «rival 3 X 2».
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Eig Tov Trivoke 5 EXOHEV & ororyeia ToU 4, GAA pE OXETIKAS guyvoTNTOS
elg ExaTooTIRIO TrogooTd. AUT& Umoloyifovtea dos Tpds T& &BpoiopaTa TGV
ornAdv. TLy. PAéTrouey 411 el

Thy B’ TéEw dvikow T8 265% | T ak s |- Eyhentess (1, Ll
v pednTéy, T& 31,5 % TGV MabnTal [ MabfTpten
podnTpiéy kad Ta 28,9 %, A A 53 1 47,9 50.6
Tév Tpogipwy ToU Tupvagiou. 5 i o =

Eig Tov mivoka 1 (8§93, B) = 205 = i

5 o TC- J E

& KTTVOTPOPIKOS ‘IT”?-\T]BL‘IO'LIOG l"P\epmwc o0 =5 =
EiwousTTOL TIOIOTIKG UE KOTOWO™ |

WfY GUXVOTHTWY KAT& 16 £los TTiveE 5
Tou {ou. ‘H KoTowoun yiveTal
gls piaw oapaw Evddv. Eis TV geipdw aUTHY TrapousialeTal pia TOTOTIKT WeTaBOATN
ToU &piBuol kale gidous. ‘O &p1Buos T kepohddy kdbe eidous glvan pla douvexns
petoPAnTh. Emedn 1 YpoveRo YK waréralis 58 Ty elkdva Tiig EleAitews ToU
AnBuopol ué Thy Tépodov Tou ¥pévoy, vouilopey, &T1 7 ueTaPoAn abTh ToU
mhAnduopol tlopTaTol &mrd TOU Xpovov, EVed yvapilopev, 611 8tv elven f Trape-
euois ToU xpévou f alial TAS uetaPoAiis ToU TANBUGHOU TéY [y Lupguved-
pev v Deopdpey S 300 petaPhnag, TOV ¥poévov Kai THy TOTOTIKAY EEEMEW ToU
mAnBuauol, (g mocd guppetaprntd. :

Eis Tov Trivaxa 2 (§ 93, B) ExOMEY TroloTIKNY KaT& pUACY TaRwounaw TOU
TAnBucuol Tou, €IS piow SUYXPOVWS xpovo?\oylkﬁ,u kardTabw, f omola Beikviel
THY TOTOTIKTY MBI QUTOU KOT& iy Setiav 1960 - 64.

Snueiwos. Kabe Trivad oTATIOTIKGY oroixelwy 8& £xn Els o &vw pépos Tou Eva TiThov,
Alrds 8 TAnpogopi guvTéuws Kal capds Tepl TO Tl Tepiéxer & wival, ué wolav kararalv,

v mepioBov xai elg olov TOTOV. Eic To kaTw pépos B dvaypagetan f TNyH

els Tolov Y povik S ;
¢ia ToU Trivakos. TO «TOOOV TOIS tkatove | oupPolikdds

&md THY dmolav TpoEpYovTal T& OTOIY
o/, UmohoyileTat TrhuToTE Mt TrROSEYYIOW tvos BekaTou.

Eig TOV KOTWTEPW mivaxka 6, TO 9/, umooyileTen ¢l ToU ouvdhou ToU
AnBuool Bi1dx kade ETOS. Tapornpotue €ls atrév, &1 els Tag "Afnvos kad ThY
Oeoooahovikny GUYKEVTPOUTS! 5 60%, mepitrou THg olkoBomkhs SpacTNEIGTNTOS
Ths XWPAS HOS.

v) Kataprniois £vdg TIVOKOS. “YrrofiTousy &T1 lg TO Tupvdoiov e Tous 464
padnTés, TV Strolwv pla waeravout) EnpavileTal ete Tov Tivaxa 3 (§ 95, B), Ey¢t-
veTo Epavos UTIER +ou EEE. Al glopopai karayxwpllovTal €lg AVONOTTIKGS KOTC-

ordoeig TEV padnTRY, of &mrofcn &TTOTEAOUY Trivakas, AN &yl ouvoTITiKOUS Kol

eUYPTioTOUS.

*EgTo 8T 1 HIKPOTEPX elogopa elvan 4,5 Spy. kal 1) peyohuTépa 28,5 Spy.
‘H Bidgopd 28,5 - 4,5= 4 TG BUo Erpwy TGV AbyeTan £0pog (rhatog) Tiig pe-
pryrije. H peTePANTH (Epawikh) elopopd) elvan ouveytys, 8161 BuvaTal va AaPn
mdoay Tiphy peTaky iy Gxpev ey, To ouvoRov TG Tns YwpileTan €l Ta-

YnepromoiBnke amné To lvotirouto Ekmaideutikrg MoMmikrg e



Mewypagiki kaTavopf] Tiis ‘151TIKAS olkoBopikTis BpaaTNPISTNTOS
(els yrhaBas kup. HETPWY)

—1 e
tos2 | o, | 1963 | o | 1964 | °h
1 Tleproxh *Agnvév 10095 | 50,8 11032 | 48,7 12948 | 46,9
2 Stepec ‘EAAGs — EGPo1a 1524 T4 2032 9,0 2421 8,7
3 Mehomrdwnoos 1212 6,1 1576 7.0 1745 6,3
4 'lévion Nfjoot 147 0,8 274 1,2 243 0,9
5. "Hireipos 321 1,6 330 1,4 423 1.5
6 Oeooahia 524 2,6 736 3.3 | 1119 4,1
7 MoxeBovia 77 | 120 | 2809 |124| 3417 | 124
8 Oecoahovikn 2344 | 11,8 2334 | 10,3 3589 | 13,0
9 Bpéxn 408 | 25 617 | 27 584 | 2,1
10 Nijcor Alyaiou 496 2/5 595 2,6 607 2,2
11 Kphn sit | 16 325 | 1.4 516 | 1,9
19855 Ll_C‘O 22660 100 27612 | 100
Mny# : Tpamela Tis “EAAGBOS Mivat 6

Eeig (&md 10 TO dArycoTepov, Ews 25 1o mepiocdTepoy). "ESRD &s Angdolv 12 Ta-

: i i L 2 il e ;
e, To TAdTos kabe wids elvat ‘Ig — 2. Efs tov mivaka 7 f) ' oTNAn «télews

elogopds» oupTAnpoUTal AUETWS.

Eig ka0e tagiv bmapyovv Gkpar Tipai. Tvpgovobpey 610G 1| avotipa Tt
vi pi) avijky eig Ty Taluy, Gha va glvan 1] Katetépe Ty eig TV Emopévyy 1aluv.
M.x. e THv 4ny Takw Sev dufiker f Tiph 12,5 Bpy. “Apa Soor aro Tous 464 pabn-
rag emAfpwoay 12,5 Bpx. B oupmepiAneBoly els Ty Smy Takw.

Té AuidBpolopa TV EKpoY Tipcy els kafe Tatw AéyeTon péem upi). Mt Tas
péoas TGS oyxnuaTileTon f B’ oThAn. Kardmv 81° drrapibunoews TV uafnTdov,
&y mroicov Ay elogopd duriket els kade T&Ew, yivetan f| kaTavopt) KaTd oUYYOTT-
s kol ouprAnpouTan f| ' oThAn. Eis Thy y' oThAny gaivetan 6T Bev Utrdpyouy
elogopal pafnTdy, GoTE V& oynuamicdij 1 4n, # 6n kol f 10n Tabis. "Eytveto
Aoidv i SuaBomoinols ToU mAnBuopou, T korravopt) alTol KaTa GUYVOTNTOS.
(95,p).

‘H &' oThAn Exel TiTAov «38pOICTIX) ouyvétnsy. Els abTny vtigToryileran
Bi k&Pe Takw TO &bporoua TS &mrohUToU CUYVOTTTOS TS Tdiews kal OAwv

184
WnpiomoOnke amoé 1o votirouto EknmaiSeuTikrg MoAmkrg



*Epavos pafinTdv Si1& Tov ‘EAA. Epuipov Etaupdy A’ MNupvaciou

Tékers Méon ﬁégﬁg‘; 77 ol e |t

elogopds TIpf (dmo’?\.f guyv.| guyvoTng UUX:ZTHS 2 :)}((ve;r;ns
1n. 45 - 6,5 5,5 58 58 12,5 12,5
%. 65- 85 | 15 30 88 65 19,0
3n. 8,5 - 10,5 9,5 54 142 11,6 30,6
qn 0502 125 | 1L = 142 = 30,6
5n. 12,5 - 14,3 13,5 85 227 18,3 48,9
6n. 14,5 - 16,5 | 15,5 = 221 - 48,9
74,165 - 182 | 173 69 296 14,9 63,8
8n. 18,5 - 20,5 | 195 80 376 17,2 81,0
9n. 20,5 - 22,5 | 215 63 439 13,6 94,6
10n. 22,5 - 245 | 235 = 439 -~ 94,6
11y, 245 -'265 .| 255 15 454 3.2 97,8
11n. 26,5 - 28,5 | 275 10 ___1164 22 100

! T | mr= 4 100
Tivat 7

Froryeia UmoBeTIKS

TGV TTPOTYOUHEVGY TNS. My. B Thy 3nv Tatw Exouev 58 + 30 4 54 = 142,
nA. of 142 pednTal bmAfpwoay & koftvas OMywTepa &mo 9,5 Bpy. O kabévas,
“H oyeTikd) oUXVOTNS ¢lg Troo00Td ETI TOTS taTov %, dvaypdgeTan elg THY
! i 85
¢ orhAny. Ak Thy Sy T&EW 1] OXETIKT CUXVOTTS elvan g = 18,3% 8nA. 10 18,3%
TGV pafnTéY ETATPWOEY &rd 12,5 &g 14,5 Bpy. 1) kol péony mipny 13,5 Spy.
‘H 6 oThA THS &0poIGTIKTS GYETIKTS TUXVOTNTOS oxnuaTileTon &mo T Bebopé-
v T 5m, Smres dxpiPads f) 4n oThHAn oxnuaTiletal &md T& oTorxeia THs 3ns.
Eig Thv 8nv Takw 1 &BpOITTIKN OXETIKN ouyvéTns elvon 819, Touto onpaiver
&1 TS 81%, Taw poBn TV ETTATIPWOEY kérew &mo 20,5 Spy. 6 kabévas.

ALKHZIEIZ

362) Kard 16 1968 els Thy ‘EAAGEX 81" &Topa S‘ém trév kol &vw pE &moypaghyv
ouvekerTpdBnoay T& axéhouba oToiyeia. Els 121000 wpdowta, T& éwola foav HimAwpa-
TOUYO! GVOTATWV Ty oGV 26000 fioav yuvcfixes. Elg 54-_4000 &mropoitous MNuwacicv of 311000
foav &vbpes. Elg 2836000 &rrogoitous ToU AnuoTikoU ZxoAeiou fioav &vbpes 1628000. Eig
1995000 mou Btv EreAelwoay <5 AnuoTikdy Zxohelov floav 1021000 yuvaikes. Eis 1245000
&ypapudTous foaw 246000 &vBpes. N& yivn Tivat 2.\- 5 Bupldwy (ZToyeix UmofeTikd).
3€3) Efs plow &moypaiv 3500 olkoyevei@v euptbnoav 275 oixoyéveron Ywpls xavév

185

WniomonBnke amoé 1o ivotirouto EknmaibeuTikrg MoAmkrg



Tékvov, 845 ut fva, 1056 ut duo, 712 ué Tpia, 542 pi TEooEPA kal UTohoiTTol pE TEVTE xad
Gvea. N& yivy mival ué GYETIKES TUYVOTNTAS. (Debopeva GrrofeTike). N& ouptAnpwdi oThHAN
&BpoloTikiis TUXVETTITOS.

364) ‘O [upvaoThs Evos Mupvagiou KOTWTEPOU kuxhou, els pETpMOW Tou &vaoThpa-
Tos TG 464 pafnTdv TOU elpE WKpoTEPAY Tiphy Uyous 1,40 p. xai dvewTépay 1,88 p. Na&
KaTapTioeTe Evar Trivexa, &g & O’ ap@. 7, ut kaTavouny el 12 Téies kol pé doAuTouS ouyvé-

nras, 38, 55, 120, 84, 42, 31, 12, 4, 48, 0, 18, 12,

96. TPA®IKAL MAPAETALEIZ ETATIETIKOQN AEAOMENQN,

T& orarioTikd bebopéva TapouaialovTal By uovoy Bid TWaKWY, AN
kol B1& YpaPIKEY TAPACTATEWY, Biéx Biery popUETOV. AU aUTY TEY YPAPIKEDY
TapacTaoewy oToTioTIKY Epeuva kaBioTaTan Sptows pavepd, T& Bt oupTepa-
opara B auThs KETQONTA HE TOV &TACUOTEROY kol oUVUTOUGTEPOY TPOTIOV, UE
«ud pamiéy. O KUPLWTEPOL TpOTIO!L KQTOOKEVT]S BlaypaLHaT®Y glva of dkdroubor.

@) To iotoypappov GuLvOTITOS. “Orqy T& OTOTIOTIKX OTOIXEIX tugavi-
{covTon uE KOTQOWTY TUYVOTNTWY, ToTe elg fva oUOTHA dploywovicoy &Edvev
XOY (ox. 96-1) ToTroBeToUvTal o Tipad T ueToPANTHS el Tov &fova OX xai

ol Tipal THs ouyveTnTos €S
“Totoypappe EpaVIKiG £ioQopas padnrov A’ Fopvesiov  Tov &lova OY. ‘H uovas pi-

y kous elvan Evar euBuypappov
100 Tufie clBaipeTov S kabe
90} &fova, A& ToloUTov, GOTE
80} va tmiTpénn el TO oxEBIOV
70 v& AngBolv #ml ToU &foves
60 OX éhan al Tipal ThS MeTO-
j BAnTis kal EmiTou OY &Aan

ai  duTioTOrOl OUYVOTTTES.
o Eig tov épilévTiov &kova OX
20 ompeloUVTal SiaBoyikéds TUM-
L sora GvrioTorya Tpds O

LR eUpos TGV BloBoxIKeV Té-

Ix. 96-1 fecov TOWV TIMGY TR HETC-
pAanTiis. Eis 1o oy. 96-1 6 &moiov dmoTehel TO Sidrypappa ToU Trivekos 7,
PAéTrouey £l +ou &Eovos OX Sha adté T THAReTa va elva Toa, Bi1oT1 ai 12 Takes
Tiis karavoutis EXOUV 5 auTd TAdTos Kai els k&b TuTMa yodgetal i péon TIHh
THs dvmioToixoV T&Eecs. ME Paces T& eUBUypoapue aUTd TUTHOTA KOTQOKEUS-
fovrau dpBoydvia T& STroin gyouv Uyn &védhoya Trpds THY duTioTorXov oUYVO-
e, TH dmoiav Umrohoyilope tmi Tou &ovos OY. To &upadov kade dpboywviou
&reikovilel THY dutioToKov Tpos ThHy Paow TOU ouyvétnTa. “Eav ol Paoes
elvan oo, ToTe T& Eupada (Emoutveds ol ai ouyvotnTes) elvon dvdhoya Tpos
& Oyn Tév dpBoycvicov. To Bikypaupa aUTis Ths popefis Aéyeton lotdypap-
pov ouyvoTnToC.
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f) To moriywvov suyvomnrog. Eis 6 oy. 96— 1 Tou mivaxos 7 UTrdpxEl pla
oAUy wvikh) (BT CUVEXTS)
ypapun, f) omoia d&moTe-
| &BpoioT. | adp. | AeTten &mod BroBoyikd eU-

“Epavog padntav A [upvaaiov S tov E.E.L.

o J"u

ouby. 4 BUypapua TUHRETY, TG 6-
Troia cuvBéouy T& péca TGV

& Paoewy TéY oploy -

elogopds

1, 45_ 85| 65| ss| 88 |189 189
%4, 85 —125 105 | 54 142 11,7 ] 30,6 : g ,
a5 ‘la5— 165145 [ 85| 22 | 18,3 ‘| R BTN, Blay pARHATOS.
4n. 16,5— 20,5 | 18,5 | 149 376 | 32,1 | 81 H moluywvikn ol-
6. 20,5 —24,5 | 22.5 | 63| 492 ‘ 13,6 | 946 | 0 ypoumd Adyetan moho-
L 6n. 24,5—285 | 26,5 | 25 464 5,4 ! 100 | mvey ol Evionpas kel et

| ' 464 \ | 100 ‘ v BuvaTov vE oYXMUeTi-
| | - b} dvTi ToU loToypdu-

Mivet 8 pou ouyvdTnTos, povov O-
Tav ) petaPinTh evar (A BecopfiTen) OUVEXTS. Té& &xkpa TOU TOAUYWYOU TUXVO-
TnTos pifopev Erl ToU &Eovos OX, Aoupdvovtes T& péoe BUo iowv TPos TO eUpOs
ey TéEecoy THMUATWY ElS
Ty &pyhy (mpds T& &pi-

oTepd) kai el TO TEAOS w

(Trpds T& Betic) Tfs OEl- 160 8
p&s TV Poewy TRV dpbo- = 140 -
ywviwy ToU ioToypauHoY. 20 :f:
Elvou pawepdv 871 TO TOAU- v 1% E \
yovor ouyvéTnTos OXN- o e
perriletan, &v &mwd T ON- 2t ] ;
ueia, Tou &reikovilouv TOS AL I
néoas Tipds elg Tov GEova 20 :

OX, Uywholy kabeTa PSS 0 3 F——74% 33 225 265 X
ToUToY THAKaTa QUEAoYd
Trpos T&s GvTioTolXOUS OV-
yvornTas Kol tveofoly B
TOAVYWVIKTs YPABUAS T&
&xpa TV TUNHETCOV ATV, : '
pov kai TO TOAUYWVOV T OXETIKAS OUXVOTITOS.

T& oTaTIOTIKE GeBopéva TOU TrVEKOS 71 & 'rmeoumc'xgousv kai Ei_g Tov TTi-
voxa 8. To mrAdTos els & TaEw elvan BrrAaaiov 'rou‘drrfc'roixc?u o0 TrivaKos
7, Bi& ToUTO Ei§ <oy 8 UmdpyYowy uc'wov‘G T&kers. Els Tag To:EFK cxwrc‘s .5év 'Exougu
ooy pé TAnB&piBuov 6 pndév. Elg 10 o ?6 —? ﬂapouclage-rm T loToy poy-
pov Ths oUXVeTNTOS &1 Tov Trivaka 8. Eig To é'l'roufvov oyxfina 96 — 3 Eyouev TO
TroAUy oy THS GUYVOTNTOS TV c"rmxs{c,o'v TOU 'rrw-m(os‘ 8. ,

y) To mohiywyoy a0poroTIKijS oL VOTITOS. Eis' mpwufvas TEPITTTG0EIS
KT THY OTATIOTIKAY ueAéTn fvds Bépartos elvon XPNOHOS T YPaRIKn Trapd-

Sy, 96—2

Mi Tov alTdy TPOTIOV oynuaTileTar kad TO ioTOYpap-
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oTaois THs &HpoIoTIKTS TUXVOTNTOS. M& THY KOTOOKEUTY TOU TIOAUY@VOU THS
&BporoTikiis ouxvoTnTos Els Evar oUoTua dpBoywvicy &Eoveoy XOY mpoobiopi-
{ouev T& onuela ToU Exow s TeTUMREVTY THY AVOTEPW Gkpav Tipdy kdbe T-

[oOy@voy guyvOTNTog. [Mivas 8

160
140
120,
100,
8o
60,
40
201

Iy 96—3

fews kol TeTorymévny Thy uTigTOrXOV s TéEews &BpoloTikiy ouyveTnTe. Tor-
ouToTpOTIGS B EYwHEY piow oelpdy BICKEKPILEVWY onueicoy, T& dmoia dTaw Eveo-

MMoriyavoy d0poroTikiic guyvottog mivakog 7

75 w3 A8 235 248 ¥ =

Sy. 96—4

owpey pé eUBUypaupo TUHHOTS Sraboyikds Ba oxnu Tigouy TO TOAUYywvoY TS
&BpoioTikiis ouyvéTnTos. Els TO 0. 96-4 Bibopev TO TTOAUYywvOY Tis ABpoIoTIKTS
guyvdTnTOS TOU Trivakos 7. "Edw ypdyoopey piow k&BeTov Tpds Tov GEova QY eis
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drrolobrymoTe onueiov Tou AY. Els #keivo, TroU dvTioToryel ls TOV Gpibudy 400,
8& Tuon TO oAUy oy dBpOIoTIKTS ouyvéTnTOS €ls évar omueiov A. Tou onueiov
A 1) TeTpnuévn elvan KaTd TpoTEY Yo 21,30 émopévws oupmepaivopey 0TI 400
padnTol Tou MNupvaoiou EBwoav dArycoTepov o 21,30 8py. elg Tov Epavov o}
Kabévas.

3) To papdoypappa. To paPdoypapua dmoTeAeiTon &mrd piav oeipdv opbo-
ywvicov, T& dmoia éxow foos Pacels kol oTn-
pilovren els Tov autow dlova. Ta PTKT TGV Tlapoy@y KIMvotpogik@y mpoiovimv
elven &uc’x?\oyot vpbg TAS c’(\?Tlo‘l‘OiXOUS O‘U)(Vé- Kata 1o 1964 sic prhuadag tovvovg
TNTES 7 TAS TIHAS YEVIKWOTEPOV TTOU TrapIoTa-
vouv. Els 16 ox. 96 — 5 Exouev Eva papdoypon-
be, ToU TépioTével THY Tapaywyny s ThY HDJ
EAMGBa KoTh TO ETog 1964 TGV KUPIWOTE- 0 —W
pWY  KTTVOTPOPIKEY TpoidvTwy €ls ihiadag

5 900 it

TOWOV. o il

Eis 10 oy. 96-6 &xopev &a TPITTAQUY e
paPboypaupa. To o &ider Ty glkova THs 3
600

Eeitecos s Eiog TV eloorywyddv els THY ‘EA-
A&Ba Propnyavik@y TPOISVTWY gl fkaroppu- 9%
pla BoAhapiwy xord THY CEIPAV T&v ETdy 490
1963 - 1967. 300

To B paPBoypoupc GTeIKOVie! T6 Oyos A0
Ths &flag Taw Eoaywydv TGV Propnxo- 100
VIKGY  TTPOTOVTLY  pos KOTX  THY TeTpoETiOY il

0 it lid

1964 — 1967, ouppwvws TPOs OTOIXEIX T Hpeac Jada Auvpa  Tupos
dmoia apéyer | Tpémela Tiis ‘EAAGBOS. Ix. 96—5

To y' poPboypaupa &meikovilel T& aUTA
oo kol TO P, GAAG kaTd T& CTOIXEIX TOU Zuvdiouou ‘EAM ey Bropnyavey.

Kai Té& Tpla adrar paPBoypaubaTa, treidn) Sidouv Thv ELEMEW Evds TTAT-
Buopol kaT& ThHy Sidpkeicy cEIPaS ETGV, AeyovTal Kol ypovodiaypapparta.

TMaporrnpolpey, 6T TOTOV BE 10 B, Goov kol pt 1O y' paPBoypaup, elval
pavepd 1) &vodikn Tropeiar TGV Horywydy TV EAANUIKEY Prounyavikiv TPOioy-
o &rd 1964 — 1967, 1B10utépeos Bt els UymAdY TOCOCTOV kaTd To 1967. “Ymo-
Aoyileton 8T Kot TO 1967 of tEaywyal TGV Plounyavik@dy TrpoidvTwy tom-
pelooay afnow kard 36,2% & oxéoel Trpos TO 1966, EvavTi altroews KaTd
13,99, T 1966 dx pos 15 1965. *AvTioToiyws s mpds Tds eloaywyas Pio-
UMY OWIKEY TTPOTOVTWY ) onuelwleioa aUinois BecopeiTon ) WIKPOTEPX TGV Te-
AeuTaicov ETé, duepyopévn els 2,3%, kora 1O 1967 &v oxfoel TPos TO 1966, vl
fito 13,9% To 1966 s mpds TO 1965.

g) To kvkhikdv Sraypappa. A& THY YPOPIKNY &TTEIKOVIOW OTATIOTIKGY
SeSoptveov els piaw dpropévny Xpovikty oTiypiy Xprioiuov elvan Kal TO KUKAIKOV
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Bikypoupa. “Evas kikhos pE aBaipeTov driva ywpiletan el kUkAkoUs TOETS,
ol émoiol Exouv tuPadd dvdhoya TPOS TAS duTioTolyous TIMaS THs peTaPANTTS.
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Zx. 96—6

*Ereibh) els kdBe kikhov Tér EpPada TV xuKhik&Y Topéwy elven dvdhoya Tpds T&
prkn T TéEwy Twy, cTa BE elven dvdhoya TTPOs TAS GTMOAUTOUS TIpGs QUTGV
elc povddas yovidy fi Tékwy, Ay, s polpas, Bianpeiten fi Tepiptpeia Tou kUKAou
gis Tola dvdhoya TGV TIHGY THjs peTaPAnThs kol ypdpovtan of dxrives elg T&
onueia Siocnpéosws. Eis 10 o). S6—7 Eyouev Eva kuKAiKOY Sidypappa, ToU &rel-
koviler THY XPNUATOBOTNTW S1agopwv K EBwy TiS olkovopikiis Lewfis Tis ‘EAAG-
8o kare Tov AlryouoTov Tou 1968, e tupavileTan els Tov Trivaxa 9. 'H ouvo-
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Ak xprraTobdTnols duépyeTal gls TO Toodr Tév 20.000 éxaToppupiny Spayudv

kal dvrioToiyileTen pe SASKAnpov TO EuPadov Tou kukAou (Zy. 96=7) To 1 Y
[ 3 2 ] 0

Xpnpatodomog 5 khadov ig Extoppipe Spaypdy  dyioToryileTon els ToEoy ?%E =

(Atyovstog 1968) ’ ; ;

S Oy =860 tropeviog i 19,5 50 Elg

KA&Bor Mowdy | e Motpai Tétov 3,6 x 19,5 = 70° 10’, &pa
da 7| XpnuaTodoTnois Six Tov Tou-
1. Toupiopds piopov kai TAs Eevodoxelakds
pu: = 0 g
ZevoBoyeia 3.900 | 19,5 e gmiyelprioels avTioToryileTon pé
2. "HAexTpikn ’ . ¢ AKB \x . ;
tvipyeix 3.300 | 16,5 58024 TOV TOMEX , TIOU EXEl G5 P&-
3. Meragopal ; ow Toétov AB Toov pe 70° 10°.
; fgmmkuicx-l 5.000 | 25 90 Mt Tov iBiov Tpdmov 1) fAekTpl-
4 o Kow A7 B a 8
d}&‘ggiu; ns 6.600 | 33 118° 50" kN fvépyeia  Eyel ypnuoTobo-
5. "Etepot oxooi 1.200 | 6 21036’ TNOoW oY &melkovileTan pé TOV
*Abpoiopa 20.000 | 100 | 360° | -Topta BKI Téfou Al 590 24
K.0.K.
Srowyela UmodeTikG. Mivet 9

:EK'Te)s &mo TOL‘Jg TpON-
YOULEVOUS TPOTIOUS YPAPIKTS TAPATTATEWS TGV
OTOTICTIKGY SeSouévwy UTTapyYouw AKOun TA Jap-
Toypappota, T& Omoix elvon yewypagikol xXdp-
Ton, els ToUs &moious pt Bidgopd XPOHOTX
&reikovilovTan OTATICTIKY OTOIYEIQ. *Axodpun
Utrdpyour T& eidoypugipete f| eidoypappatu
BnAadf Trivokes pt oyedia kal glkdvos TTROC-
Teov § TrparypudTov, AUTE TOAU YpNo1uoTTOI0UY-
Tal gls Tas Siagnuices, ExowV pEYGATYV TTapa-
oToTikéTTY, AN 1 kol dkpifeicy.

AZIKHEIEIZ

365) N& xaraokevaoti 70 ToAUywvoy &BpoioTikiis ouxvéTnTos T&Y gToixelwy ToU

Tivakos 8. 3 =l :

366) N& oynuarioeTe paPBoypappa ué 'n?: ooixela This doknoews 363,

367) N& oxnuoTicete paPbéypapna pi T& oToIXElX TI"]S (?cn(ﬁaems 364.

368) Kata 16 1967 Umrfipyov T& Gxdrouba oToixEia Bia THY KaTavouny Tis EkTdoews
tés ‘EAA&Sos : Booxéromot 34,5%,, lewpyxn I 31 -Ac'xcrn 20,397, ollxoﬁouquévn ikTaog
4,5%, &updbng ETaois 5,8%, ExTaols koAutrTopévn pt Ubara 3,9%,. N& yivn xukAikdy Si&-

ypauua aUTiis THS KATAVOUTS.

97. KENTPIKAI TIMAL
a) Teviké. Els Thy ZTomoTikiy moAAGKIS yiveton dvmikardoTagis woA-
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A&V &p1Bucoy pé piow YapakTnpioTikhy Tiumy. ‘H Tm QUTT) QOVEPCOVEL TNV TETIY,
f &mola Utrdpye els T& oTaTIoTIKG Sebopévar v OUYKEVTPWVGUTAL &ls THY Tre-
proxfy Tfis Tiufis aUTHs Kol TEplYPAQEl KATA TPOTIOV &rhouv Kol oagf] GASKAN-
pov TO ocUvoAov TGV Bedouevov.
Al yapoktprotikai tipai, af droion avukabiotodv tva oOvokov apllpdv ifyov-
tar Kevipikal i) tomkol nipei ij kai tapapstpol. Diaxpivovtan els péoovg Kevipr-
kilc taocmg kai eis pioovg Bicewg. Of wpdiTol glvon 0 apbpnuikog, 6 yeopepl-
koG kol b appovikdg kai of BeUtepol 1) dapesog kol M Emkpatoloa Tipd. Ao
ToUs TpioTous 84 tfeTdocpey povoy Tov EpIBUnTIKOY.

B) “Apibpntikic pécoc. Mécog apiipnTikog GTaSIVORTITOV GTUTIGTIKGY oToL-
yeiov glvarl T0 Tkikov tijg dnpicewg tob dlpoicpatog avtdy dra tod ninbopi-
Opov tod cuvéiov twv. ‘O &piBunTiKOS PECOS AéyeTon kad pieog dpog. OUTos

gedryeTon Emi Tipdsy povov peToPAnTéw. “Edv T Sebopéva elvat xy, Xy, ... ,X,, ©
&p1BunTIKGS pETOg X elvan

= FtXat oo Xy o» = Ak

PR Bk A poBan (1)

O& iBoopev ué TapadeiypaTa Trdds trpocBiopileTon 6 ptoos Spos GTow T
oroiyela elvan Tofwopnuéva i Exer yin M bpadoTroinois Twv.

lov) Eic ¥va épyostaciov 15 Ponboi Exouv fpepopicdiov amo 42 dpy., 20
tpyarar amo 75 py., 6 texvitwr and 120 dpy. wai 2 Emotdrar ard 150 dpy. Moca
xata péooy Gpov hapbaver o Epyalopevog &ig avto ;

"Ohot oi épyaléuevol elvan 43 ko AopPdvouv 15 X 42 + 2075 + 6X 120 +

+ 2 x 150 &nA. 3150 Bpy., Emoptveos Ty péom Tiph elvon : X :%]: 73,25 Bp¥.
"Av & kaBivas AapBdvn Thy fuépa 73,25 Bpx., TO EpyooTdaiov 8& AnpLoT) els

&hous els plav fpépav TO aUTO TTOTOV Tév 3150 Bpy.

“Ortav Aormdv of &piBuoi, Xy, Xy, . - -5 Xy, EXOW &TioToly s oUXVETNTAS £y Lo
ity , = Ixmbbet oot hiZea s 2K
ooy By ) péon Tpd) Tew elvat X = e fix =5 @3]

2ov. Eis 6pabormoinuéva oTorxeia kara Tates, AapBdvouey S kdfe Tatw
Thy péomy Tipfy Kai épyalopedo &1rws els TO lov TapdBerypa. Ty, pé T& BeSopéva
ToU Trivaxos 8 | péam T Ths Epavikiis elogopds elven :

88- 6,5+ 54-10,5 + 85+ 14,5 + 149 18,5 + 63-22,5 + 25-26,5 _ 7208 :
= 88 - 54 1 85+ 149 + 63 + 25 =g =15k
oyUel Aoimov & TuTos (2).

1) "H dapeooc. Awapeoos Liyeta i tpi, 1 omoia yopiler ta dedopéva Eig
800 taZeig pé tov avrov mhnbapibpov. ‘0 péoos adTos, 6mos ki & dpBunTIkSs,
tpapudlerar éml Tipgy peTaPAnTdy. Ta SeSopeva KaTaTdooovTal KT autovo-
pevov péyedos i Ty elpeoiv Tis Siaucoou. TT.y. &v of Tipad TTis peTaPAnTiis elvat
6,9, 11, 15, 16, 19, 20 1y Bidueoos elvon & 15, @ &v glvan of Tipad 6, 9, 11,

15, 16, 19, 20, 30 1) Siduecos elvan & = 2 ; 1 15,5 8nA. & uéoos &pos TGV

BUo pecaiwv TipdVY.
192
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Edw T& oToiyela ebplokcwvTan el mivaka kaTavoufis katd ouxveTnTos 1
S1é&peoos UroroyileTon B1&x pids oxéoews, THy dmoiow & udBwpev gis SAATY T&Ew.
Mpagikéds Sucws TpooBiopileTon eikdiws 1) Bidpecos, &v  oxnuaTiolf] T6 To-
AUycvov Tis dBpoioTikiis ouyvotnTos. TIy. els 10 oxfina 96-4 1) k&Betos wpds
Tov &fova OY el T& onueiov, TO omoiov dvTioToiyileTon pé Tov 232 (f 50%)
THis &BpoloTikfis ouyvdTNTOS, TEWVEL THY TOAUYWVIKTY Ypauuny s éva onpeiov
A p¢ TeTunuévny mepiTou 16,80 ou onuaivel 61 1O 50 9 Tév padnTdY EmAd-
pwoe Kk&Tw &md 16,80 Spy., TO 8 &Aho 509, mepioodTepov dmo 16,80 Bpy.

8) "H émxputobou tipi. "0 péoog avtog sivan Exeivn 1) tipn tije petaPinrii,
mob Gvtotolyiletan gig v peyiomy eugvomta, ’Eqappdletan 6Tav T SeBopt-
vat Epgavileovral els kaTavopty ouxvotnTev. Kal 6 pégos altds mpoodiopileran
WE picw oyéow, Thy dmoiow 8& uddeouey g GAANY TdEw.

Mpagikéss els o ox. 96-2 TO peyahiTepov SpBoydviov ToU ioToypdupa-
Tos elven To dvmioTorgow s THY 4ny Té&w péons Tipds 18,5 Bpy. Eis Thy Tékw
aUThy ) &moAuTos ouyvéTns elvan 149, f) peyioTn el Thy kaTavopry avThy. T
08Uy poppa TuHuaTe, T& dmola cuvbiowr Tas BUo dvw kopupds A kai B Tol
dpfoywviou ToUTou pé Tas yerTovikas kopugas ' kal A Tév BUo ouvexopévaov
dpBoywvicy TéuvovTa els va onueiov E. *H k&Betog amo 16 E mpds Tov &fova OX
épiler Ty emikparoUoay Tiphy. AUTn elven mepimou 18,10 Bix Tov Trivaka 8.

AZKHEIEIZ

369) Ta fuepopioba 6 épyaTdv elven 75 &px., 82 8py., 100 &py., 107 &py., 112
Bpy., 120 8py. Toios elvan & &piunTikds ploos alTéw kel mola fi Siduecos ;

370) "Evas padnths Mupvaciou els 70 A’ TeTpaunvov Babuodoynifn els T& Opnoxeu-
ik Ui 16, els T ‘Apyxaia pt 13, els & Néa ut 14, els & MabnpaTika pt 12, els & Qu-
o pt 14, el T Texvika pt 17, els 76 "Ayyhicd pé 13, els Ty “loTopiav e 16, els iy Tew-
ypoglow p¢ 15, eis thy upvaorikiy ué 18 xal e iy Movawiv pé 12, Tloia elvar ) péon
&pBunTikh Tiph Ths Padpoloyias Tou KaT& TO TETPAUNVOV TOUTO ;

371) "Orow dvaneifopey 45 kA& Ehalou T@Y _28 Spx. wE 20 xiAa& T@v 24 Bpy. kol 35
KiA& T@Y 18 Bpy. wooov fa otoiyiln 7o kiAov TOU pelypoTos ;

372) O &pifpol 3, 7, 12, X Exouv péoov épibunTikov Tov 10. TMoios elven & x ;

373) N& mpoobiopiodij i Siauecos els & BeBoutva T Ci!fikﬁcrsms 365, ypagixds.

374) Ol &piBuol X,, Xay Xg EXOUWV uégov &piBunTikdy ToV x. N& elpebii & péoos dpi-
BunTikds TAV X, + O, Xp + @, X3 + a kaBos kal TGV X; —a, X — @, X3 —a §j TOV X0, X, q,
Xy Né yivy &piBunmi Epapuoyf Tis doxnoews abrfs. J

375) Of &piBuol X;, Xay Xz EXOW pégov ambunTikdy Tov X kal ol ax; + B, ax, + P

axy + P Tov . Aeifare 6 elvat ¢ = ax + B.

*Engeshopis "Exddorws : J1AN. HAIAAHE ("4mop. 4, X, 3582/25-6-69).
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‘Hupirova oterdv ywvidwv.

5 | &
'g 0 100 | 200 | 30" | 40" | B0 ;»,‘ o 107 | 260 | 30" [ 40" | 50!
= =
0 0,000 | 0,003 |0,006 | 0,009 | 0,012 [0,015(] 45| 0,707 | 0,709 | 0,711 | 0,713 | 0,715 | 0,717
1] 0,007 | 0,020 |o0,003 | 0,026 | 0,029 |0,032(| 46 | 0,719 | 0,721 | 0,723 | 0,725 | 0,727 | 0,729 |
2| 0,035 | 0,038 |0,041 | 0,044 | 0,047 | 0,048 47 | 0,731 | 0,733 | 0,735 | 0,737 | 0,739 | 0,741
3| 0,052 | 0,055 |0,058 | 0,061 | 0,064 | 0,067 48 | 0,743 | 0,745 | 0,747 | 0,749 | 0,751 | 0,753
4| 0,070 | 0,073 | 0,076 | 0,078 | 0,081 | 0,084 49| 0,755 | 0,757 | 0,759 [ 0,760 | 0,762 | 0,764
5| 0,087 | 0,000 |0,093| 0,096 | 0,099 |0,202]] SO 0,766 | 0,768 | 0,770 | 0,772 | 0,773 | 0,775
|| 6] 005 | 0,107 |0,110 0,113 | 0,116 | 0,119]| 61| 0,777 | 0,779 | 0,781 | 0,783 | 0,784 | 0,756
7| 0,122 | 0,125 | 0,128 | 0,131 | 0,183 | 0,136]| 52| 0,788 | 0,790 | 0,792 | 0,793 | 0,795 | 0,797
8] 0,039 | 0,142 [ 0,145 | 0,148 | 0,151 | 0,154 53| 0,799 | 0,800 | 0,802 | 0,804 | 0,806 | 0,807
9| 0,156 [ 0,159 | 0,162 [ 0,165 | 0,168 | 0,171 54| 0,809 | 0,811 | 0,812 | 0,814 | 0,816 | 0,817
10| 0,174 | 0,177 | 0,179 | 0,182 | 0,185 0,188]| 55| 0,819 | 0,821 | 0,822 | 0,824 | 0,826 | 0,827
11] 0,191 | 0,194 | 0,197 | 0,199 | v,202 | 0,205]f 56 | 0,829 | 0,831 | 0,832 | 0,834 | 0,835 | 0,837 |
12| 0,208 | 0,211 | 0,214 | 0,216 | 0,219 [ 0,222 57 | 0,439 | 0,840 | 0,842 | 0,843 | 0,845 | 0,847
13| 0,225 | 0,228 | 0,281 | 0,233 | 0,236 | 0,239 58| 0,848 | 0,850 | 0,451 | 0,853 | 0,854 | 0,856
14| 0,242 | 0,245 | 0,248 0,250 | 0,253 | 0.256{| 57 0,857 | 0,859 | 0,860 | 0,862 | 0,863 | 0,865
15| 0,259 | 0,262 | 0,264 | 0,207 | 0,270 | 0,273 60| 0,866 | 0,867 | 0,869 | 0,870 | 0,872 | 0,873
16| 0,276 | 0,278 | 0,281 | 0,284 [ 0,287 0,290(| 61| 0,875 | 0,876 | 0,877 | 0,879 | 0,880 | 0,882
17| 0,292 | 0,295 | 0,298 | 0,301 [ 0,303 0,306(] 62| 0,883 | 0,584 | 0,886 | 0,887 | U888 | 0,890
18| 0,309 | 0,312 | 0,315 0,317 | 0,320 0,323]] 63| 0,591 | 0,892 | 0,894 | 0,895 | 0,896 | 0,898
19| 0,326 | 0,328 | 0,331 ] 0,334 | 0,337 0,339]| 64| 0,899 | 0,900 | 0,901 | 0,908 | 0,904 | 0,905
20| 0,342 | 0,345 | 0,347 | 0,350 | 0,353 | 0,356 651 0,906 [ 0,908 | 0,909 | 0,910 | 0,911 | 0,912
21| 0,358 | 0,361 | 0,864 | 0,367 | 0,369 0,372|| 66| 0,914 | 0,815 | 0,816 | 0,917 | 0,918 | 0,919
22| 0,375 | 0,377 | 0,380 | 0,383 | 0,385 | 0,3881| 67| 0,921 ] 0,922 ] 0,823 | 0,924 | 0,925 | 0,926
23| 0,391 | 0,393 | 0,396 | 0,399 | 0,401 | 0,404 €8 0,927 | 0,924 | 0,929 | 0,930 | 0,931 | 0,933
24| 0,407 | 0,909 | 0,412 | 0,415 | 0,417 0,420]| 6% | 0,934 | 0 935 | 0,936 | 0,937 | 0,938 | 0,939
25 | 0,423 | 0,425 | 0,428 | 0,431 | 0,433 | 0,436 70| 0,940 [ 0,841 | 0,942 | 0,943 | 0,944 | 0,945
26| 0,438 | 0,441 [ 0,444 | 0,446 | 0,449 | 0,451 T1] 0,946 | 0,946 | 0,947 | 0,945 | 0,949 | 0,950
27| 0,454 | 0,457 | 0,450 | v,z | 0,464 | 0,467)[ 72] 0,951 | 0,952 | 0,953 | 0,954 | 0,955 | 0,855 |
28| 0,468 | 0,472 | 0,475 | 0,477 | 0,480 | 0,482)| 73| 0,956 | 0,957 | 0,958 | 0,859 | 0,860 0,960 |
29 | 0,485 | 0,487 | 0,490 | 0,492 | 0,495 | 0,497 74| 0,961 | 0,962 | 0,963 | 0,964 | 0,964 | 0,965
30| 0,500 | 0,508 | 0,505 | 0,508 0,510 | 0,513[ 75 [ 0,966 | 0,967 [ 0,967 | 0,94k [ 0,969 | 0,970
31| 0,515 | 0,518 | 0,520 ] 0,523 | 0,525 0,527|| 76| 0,970 | 0,971 | 0,972 | 0,972 | U473 | 0,974
32| 0,530 | 0,532 | 0,535 | 0,587 | 0,540 0,542)| 77| 0,974 | 0,975 [ 0,975 | 0,976 | 0,977 | 0,978
33| 0,545 | 0,547 | 0,550 | 0,552 0,554 | 0,557|| 78 | 0,978 | 0,979 | 0,979 | 0,980 | 0,981 | 0,981 |
34| 0,559 | 0,502 |0.564 ] 0,566 0,569 | 0,571|] 79| 0,982 | 0,982 | 0,988 | 0,983 | 0,984 | 0,984
36| 0,574 | 0,576 | 0,578 | 0,581 | 0,583 0,585 80| 0,985 | 0,985 | 0,986 | 0,986 | 0,987 | 0,987 |
36| 0,588 | 0,590 | 0,592 | 0,595 0,507 | 0,599]] 81| 0,988 | 0,988 | 0,959 | 0,689 | 0,989 | 0,990
37| 0,602 | 0,604 | 0,606 | 0,608 | 0.611 0,613|[ 82| 0,990 | 0,991 | 0,991 | 0,991 | 0,992 | 0,992
se | o.a16 | 0,618 | 0,620 | 0,623 [ 0,625 | 0,627 83| 0,993 | 0,993 | 0,993 [ 0,994 | 0,991 | 0,994
39| 0,629 | 0,632 | 0,634 | 0,636 | 0,638 | 0,641 84| 0,995 | 0,995 [ 0,995 | 0,995 | 0,996 | 0,996
40| 0,043 | 0,645 [0s647 | 0,49 | 0,652 0,u54[| 85 [ 0,996 | 0,996 | 0,997 | 0,997 [ 0,997 | 0,997
41 | 0,650 | 0,658 | 0,60 0,668 | 0,665 | 0,667]] 86 ] 0,994 | 0,998 | 0,998 | 0,998 | 0,998 | 0,998
42| 0,609 | 0,671 0,678 | 0676 0,678 | 0,i80|| 87 | 0,899 | 0,999 | 0,999 | 0,989 | 0,899 | 0,999
43| 0,082 | 0,684 [0,686 | 0,688 0,680 [0.i93]] 88 [ 0,999 [ 0,999 | 1,000 [ 1,000 [ 1,000 | 1,000 |
ad | 0,005 | 0.697 0,88 | 0,701 0,708 | 0,705]| 82 1,000 | 1,000 [ 1,000 | 1,000 | 1,000 [ 1,000

WnpiomonBnke amoé 1o votirouto EknmaiSeuTikrg MoAmkrg




Tvvnuitova o6Eeldv yovidv.

E
Sl oo |10 |20 | 300 |40 |50 [|F]| 00 [100 |20 307 407 | B0
= =
o 1,000 | 1,000 | 1,000 [ 1,000 | 1,000 |1,000 45 | 0,707 | 0,705 | 0,703 0,699 | 0,697
1] 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 0,999 46 | 0,595 | 0,693 | 0,690 0,686 | 0,681
2| v,999 | 0,999 | 0,999 | 0,999 | 0,999 | 0,999 || 47 0,682 | 0,680 | 0,678 0,673 ] 0,671
3| 0,999 | 0,998 | 0,995 | 0,995 | 0.998 |0,998| 48 | 0,669 [ 0,667 | 0,665 | 0,663 | 0,660 [ 0,658
4| 0,998 | 0,997 | 0,997 | 0,997 | 0,997 | 0,995 ]| 47 | 0,656 0,654 | 0,652 | 0,649 | 0,647 | 0,145
s| 0,996 | 0,996 | 0,996 | 0,995 | 0,995 | 0,995 || 50 | 0,43 | 0,641 | 0,638 | 0,636 | 0,634 | V682
61 0,995 | 0,994 | 0,994 | 0,994 | 0,993 |0,903( 51 | 0,629 | 0,627 ] 0,625 [ 0,623 | 0,620] 0,518
71 0,993 | 0,992 | 0,992 | 0,991 | 0,991 | 0,991 ] 52 | 0,616 | 0,613 f 0,611 | 0,609 1 0,606 | 0,604
8| 0,990 | 0,990 | 0,989 | 0,989 | 0,989 | 0,988|[ 53 | 0,602 | 0,599 | U,597 | 0,595 | 0,592 ] 0,590
9| 0,988 | 0,987 | 0,987 | 0,986 | 0,986 |0,985] 54 | 0,588 | 0,585 | 0,583 | 0,081 | 0,578) 0,576
10| 0,985 | 0,984 | 0,954 | 0,983 | 0,983 | 0,982 55 | 0,574 | 0,571 | 0,569 | 0,566 | 0,564 0,562
11| 0,982 | 0,981 | 0,981 | 0,980 | 0,979 | 0,979][ 56 | 0,559 0,557 | 0,554 | 0,552 | 0,550 | 0,547
12| 0,975 | 0,978 | 0,977 0,976 | 0,976 [0,975]| 57 | 0,545 [ 0,542 | 0,540 | 0,537 | 0,535 0,532
13| 0,974 | 0,974 | 0,973 | 0,972 | 0,972 | 0,971 58 | 0,530 | 0,527 | 0,525 | 0,523 | 0,520| 0,518
14| 0,970 | 0,970 | 0,969 | 0,968 | 0,957 | 0967| 59 | 0,515 0,513 | 0,510 | 0,508 f 0,505 0,503
15| 0,966 | 0,965 | 0,964 | 0,964 | 0,963 | 0,962 60| 0,500 | 0,497 | 0,495 | 0,492 | 0,490| 0,487
16] 0,961 | 0,960 | 0,960 | 0,959 | 0,958 | 0.931(] 61| 0,485 [ 0,482 | 0,480 | 0,477 | 0,475] 0,472
17| 0,956 | 0,955 | 0,955 | 0,954 | 0,953 | 0,952 62| 0,469 | 0,467 | 0,464 | 0,462 [ 0,459 0,457
18] 0,951 | 0,950 | 0,949 | 0,948 | 0,947 |0,946]] 63 | 0,454 | 04d51 | 0,449 | 0,446 | 0,444 ] 0,441
19| 0,946 | 0,945 | 0,944 0,943 | 0,942 | 0,941 64 | 0,438 | 0,436 | 0,433 | 0,431 | 0,428 0,425
20| 0,940 | 0,939 | 0,938 | 0,937 | 0,936 0,935)| 65 | 0,423 0,420 | 0,417 | 0,415 | 0,412 0,409
21| 0,934 | 0,933 | 0,931 | 0,930 | 0,929 | 0,928 66 | 0,407 | 0,404 | 0,401 | 0,399 | 0,396 0,393
22| 0,927 | 0,926 | 0,925 0,924 | 0,923 | 0,922 47| 0,391 | 0,388 [ 0,385 | 0,383 | 0,380} 0,377
23| 0,921 | 0,919 | v,918] 0,917 0,916 | 0,915(] 68 | 0,375 0,372 | 0,369 | 0,367 | 0,364| 0,361
24| 0,914 0,912 0,911 | 0,810 | 0,909 | 0,908(f 67| 0,358 | 0,356 [ 0,353 | 0,350 | 0,347| 0,345
25| 0,906 | 0,905 | 0,904 | 0,903 | 0,901 | 0,900 70| 0,342 | 0,339 0,337 | 0,834 | 0,331| 0,329
26| 0,899 | 0,898 [ v,596 | 0,895 ] 0,894 | 0,892 71| v,326| 0,328 | 0,320 | 0,317 | 0,315 0,312
27| 0,891 | 0,890 | 0,888 | 0,887 | 0,886 | 0,884 72| 0,309| 0,306| 0,303 | 0,301 | 0,298] 0,295
28| 0,583 | 0,882 [ u,880 | 0,879 0,477 | 0,876 73| 0,202 0,290 | 0,287 [ 0,284 | 0,281 0,278
29| u,875] 0,873 | 0,872 | 0,870 | 0,869 0,867]| 74 | 0,276 | 0,273 | 0,270 [ 0,267 0,264| 0,262
30| u,866 | 0,865 | 0,863 0,862 [ 0,860 | 0,859 75| 0,259 ( 0,256 | 0,258 | 0,250 | 0,248) 0,245
31| 0,857 | o886 | 0,854 | 0,853 0,851 | 0,850]| 76 | 0,242 | 0,239 | 0,236 | 0,233 | 0,231 0,228
32| 0,848 | 0,847 0,845| 0,843 | 0,842 | 0,840 77] 0,225| 0,222 0,219 | 0,216 | 0,214 0,211
33| 0,839 | 0,837 | 0,835| 0,834 | 0,832 | 0,831 78 | 0,208 | 0,205 | 0,202 | 0,199 | 0,197] 0,194
34| 0,829 | 0,827 | v,n26| 0,824 | 0,822 | 0,821 79| 0,191 | 0,188 | 0,185 | 0,182 | 0,179] 0,177
350 0,819 0,817 0,816 ] 0,814 ] 0,812 | 0,811 80| 0,174 | 0,171 | 0,168 | 0,165 | 0,162 | 0,159
36| 0,809 | 0,807 | v,506] 0,804| 0,802 | 0,800 81| 0,156 0,154 0,151 | 0,148 | 0,145| 0,142
37| 0,790 | 0,797 0,795 0,793 | 0,792 | 0,790 82| 0,139] 0,136| 0,198 | 0,131 | 0,128 0,125
38| 0,788 | 0,786 | 0,784 0,783 | 0,781 0,779|| 83| 0,122} 0,119 | 0,116 | 0,113 | 0,110| 0,107
39| 0,777 ] 0,775 | 0,778 ] 0,772 ] 0,770 0,768)| 84 | 0,105 0,102 | 0,099 | 0,096 | 0,093 0,080
40| 0,766 | 0764 | 0,762 | 0,760 | 0,759 | 0,757 85| 0,057 | 0,084 | 0,081 | 0,078 | 0,07} 0,073
4] 0,755 0,753 | 0,751 | 0,749 | 0,747 | 0,745 8é | 0,070 0,067 | v,064 | 0,061 | 0,058] L,035
42| 0,743 | 0,741 | v,739| 0,737 0,735 0,7331| 87 | 0,052 | 0,049 | 0,047 | 0,044 0,041 0,038
a3 0,731 | 0,729 | v,727| 0,725 | 0,723 | 0,721)| 88 | 0,085 0,032} 0,029 0,026 | 0,023] 0,020
4| one| 017| 0,715) 0,718 0,711 0,017 0,015] 0,012 ] 0,009 | 0.006) U004

ll,TDEJLI!
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‘Egantopevar OEELOV YOVIOV.
[ - "
8 =
Sl o |10 | 20 |30 |40 |50 |l§] 00 [0 [ 200 | 307 | 4O | B0
= =
o [ 0,000 | 0,008 | 0,006 | 0,008 | 0,012 | 0,015 45 | 1,000 | 1,006 | 1,012 | 1,018 | 1,024 | 1,030
1 | 0,017 | 0,020 | 0,023 | 0,026 | 0,029 | 0,052 || 46 | 1,036 | 1,042 1,048 | 1,054 | 1,060 | 1,066
2 | 0,085 [ 0,038 | 0,041 [ 0,044 | 0,047 0,049 || 47 [ 1,072 | 1,079 | 1,085 | 1,081 1,098 | 1,104
3| v,052 | 0,05 0,058 | 0,061 | 0,084 | 0,067 || 48 [ 1,111 | 11T | 1,024 1,130 | 1,187 | 1,144
& | 0,010 | 0,073 ] 0,075 | 0,079 | 0,082 | 0,085 || 49 | 1,150 | 1,157 | 1,144 1,171 | 1,178 1,185
5 | 0,087 | 0,090 0,093 | 0,096 | 0,099 | 0,102 |50 | 1,192 1,199 | 1,206 | 1,213 | 1,220 | 1,228
& 10,005 | 0,108 0,111 | 0,114 | 0,117 | 0,120 || 61 ] 1,235 | 1,242 | 1,250 1,257 | 1,265] 1,272
7 |oa2s | 0,126 ] 0,120 | 0,132 | 0,185 | 0,138 |52 | 1,250 | 1,288 1,205 | 1,803 | 1,311 ] 1,319
8 0,141 | 0,144 | 0,146 | 0,149 | 0,152 | 0,155 53 | 1,327 | 1,835 | 1,843 [ 1,361 | 1,360 | 1,368
9 | 0,158 | 0,161 | 0,164 | 0,167 | 0,170 | 0,173 || 54 | 1,376 1,385 | 1,393 | 1,402 | 1,411 1,419
10 | 0,176 | 0,179 | 0,182 | 0,185 | U,188 | 0,191 55 | 1,428 | 1,437 | 1,446 | 1,455 | 1,44} 1,473
11 | 0,194 | 0,197 ] 0,200 | 0,203 | 0,206 | 0,210 ||56 | 1,483 1,492 | 1,501 | 1,511 | 1,520 1,530
12 | 0,213 | 0,216 | 0,219 | 0,222 | 0,225 0,228 [[57 | 1,540 | 1,550 1,560 | 1,570 | 1,580 1,590
13 [ 0,231 | 0,234 | 0,237 | 0,240 [ 0,243 | 0,248 58 | 1,600 | 1,601 [ 1,621 | 1,682 [ 1,643 | 1,658
14 | 0,249 | 0,252 | 0,256 | 0,259 | 0,262 0,265 ||59 | 1664 1,675 | 1,686 | 1,698 | 1,709 | 1,720
15 | 0,268 | 0,271 | 0,274 | 0,277 | 0,280 | 0,284 60 | 1,732 | 1,744 | 1,756 | 1,367 [ 1,780} 1 ,792
16 | 0,287 | 0,290 | 0,293 | 0,200 | 0,299 0,303 || 6% | 1,804 | 1,816 | 1,829 1,842 | 1,855 | 1,808
17 | 0,306 | 0,309 | 0,312 | 0,315 | 0,318 | 0,322 62| 1,881 | 1,894 | 1,007 | 1,921} 1,935 1,949
18 | 0,325 | 0,328 | 0,331 | 0,335 | 0,338 | 0,341 63 | 1,963 | 1,977 [ 1,991 | 2,006 | 2,020 | 2,035
19 10,344 | 0,348 | 0,351 | 0,350 | 0,357 | 0,361 64 | 2,050 | 2,066 | 2,081 | 2,097 | 2,112 ] 2,128
20 | 0,304 | 0,367 | 0,371 | 0,374 | 0,377 | 0,381 &5 | 2,145 | 2,161 | 2,177 | 2,194 | 2,211 2,229
21 | 0,384 | 0,387 | 0,391 | 0,494 | 0,397 | 0,401 66 | 2,248 | 2,264 | 2,282 | 2,300 | 2,318 | 2,337
22 0,408 | 0,407 | 0,411 [ 0,414 | 0,418 0,421 || 67 | 2,356 | 2,375 2,394 | 2,414 | 2,434 2,455
23 {0,424 | 0,028 | 0,431 | 0,435 | 0,438 0,442 || 68 | 2,475 | 2,496 | 2,617 2,539 | 2,560 | 2,583
24 | 0,445 | 0,049 | 0,452 | 0,456 | 0,459 0,463 || 69 | 2,005 | 2,628 | 2,651 9,675 | 2,099} 2,728
26 | 0,466 | 0,470 | 0,473 | 0,477 | 0,181 0,484 [|70 | 2,747 | 2,773 2,798 | 2,824 | 2,850 ] 2,877
26 | 0,458 | 0,491 | 0,405 | 0.499 | 0,502 | 0,506 71| 2,004 | 2,932 | 2,000 | 2,989 | 3,018 3,047
21 [o,510 | 0,518 0,521 | 0,524 | 0,528 ||72 3,108 | 3,140 | 3,172 | 3,204 | 3,287
28 | 0,582 | 0,535 0,543 | 0,547 | 0,551 || T3 3,305 | 3,340 | 3,876 [ 3,412 | 5,450
29 | 0,554 | 0,554 0,566 | 0,570 | 0,373 74 3,526 | 8,566 | 3,606 [ 3,647 3,689
30 | 0,577 | 0,581 0,589 | 0,593 [ 0,587 15 8,774 | 8,821 |-8,867 | 8,914 3,862
31 | ogi01 | 005 | 0,009 | 013 [ 04617 | Ozl 16 4,060 | 4,113 | 4,165 | 4,219 ] 4,275
32 | 0,65 | 0,620 | 0,633 0,437 | 0,041 0,045 || 77 4,880 | 4,449 | 4,511 | 4,574 | 4,638
33 |o,ia9 | 0,654 | a8 | o2 0,066 | 0,170 78 4,773 | 4,843 | 4,915 | 4,989 | 5,066
34 | o175 | 0,679 | 0,683 | 0,687 0,682 | 0,696 19 5,226 | 5,309 | 5,396 | 5,4K5| 5,576
35 |u,700 | 0,705 | 0,709 | 0,713 0,718 | 0,722 80 | 5,671 | 5,709 | 5,871 [ 5,976 | 6,084 | 4,197
36 {0,727 | 0,791 | 0,735 [ 0,740 0,744 | 0,749 [|81 | 6,314 6,485 | 6,501 | 6,691 | 6,827 | 908
37 |o,754 | 0,758 | 0,763 | 0,767 0,772 | 0,777 ||82 | 7,115 | 7,268 7,420 | 7,596 | 7,770 7,953
18 |0,781 | 0,786 | 0,791 0,795 | 0,800 | 0,805 83 | B, 144 | 8,445 | 8,556 | 8,777 | 9,010 9,255
19 |o,m10 | 0,815 | 0,819 0,824 | 0,529 | 0,834 84 | 9,514 | 9,788 | 10,08 | 10,39 | 10,71 | 11,06
a0 |o,830 | 0,884 | 0,849 | 0,854 0,859 | 0,864 |[85 | 11,43 [ 11,84 12,25 | 12,71 | 13,20 13,73
41 |o.kee | 0870 | om80 | 0,885 | 0,830 0,895 || 86 | 14,30 | 14,92 | 15,60 | 16,35 17,17 | 18,07}
42 |o.900 | o006 | 0810 [0,916 | 0922 0,027 ||87 | 19,08 | 20,21 [ 21,47 [ 22,90 ) 24,54 | 26,43
43 [o,033 [ 0,038 | 0,913 | 0,949 0,955 | 0,900 [[88 | 28,64 | 81,24 | 34,87 | 38,19 42,06 49,101
ad |ooee | o071 | 0,977 | 0,988 | 0,988 0,004 ||89 | 57,29 | 68,75 | KA | 1G] 1518 | 843,80
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