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1. H ENNOIA TOY ILYNEIIATEEGAL

A) “Orav Adywuev « 6 elvon &va TToAAGTTAdoIOV TOU 2» BiaTUTTGVOUEY
plav &AnGf mpéTaoy Sik Tov &pibudy 6.

"Otaw Abywuev «1d Tplywvov ABL elvan lodmAeupovs Siarrumrdovouer piaw
mpéTacy ik Td Tplywvov ABT.

B) "As Bewptiowpev Tds Efis SUo TrpoTdoEls, Té&s dmolas, X&pw ouvtoulas,
8& dvopdowusy p kal q.

p : &vag &piBuds Afyer els 0 7 5.
q: 6 &piBuods elvon Sioupetds Bick 5.

Mveopilouey &Ti, &&v f) TpdTaois p elvon &Andrs, ToTe kal A TpdTACIS q
elvan &Anbris. AnA. & Evas &pibpds Afyn els 0 Ay 5, TéTe © &pifuds alrrds elvan
Sicipetds B1& 5. Aéyouev els Ty mepitTeow abthy 8T A mpdTacs p Eyel @
Aoyikty ouvemeiav (ouvemrdyeTan) THY TPSTACW . ZUPPOAIKES YPAPOUEY !
p = q xal Sicp&lopev : M npbtacic p ouverdystal TV 4.

Mevikéds, &av, Gtav dinledn pia mpétacic p, pia &hin npitacic q ainBeiy
tniong, tote Méyopev BT 1) npétacig p ouvendyetar THY rpoTacLy q.

’18oU pepik& &xdpn TapadelypaTa

lov) ’Ed&v &va Tplywvov elvon loooxerds, TéTe Exer Tds oap& THY pé&otv
ywvias Tou foas.

‘H mrpdTaots p elven : &va Tplywvov elvon loooxehs. *H mwpoTadis g elvan :
& Tplyowov clTO Exel T&s Tap& Thy Paow ywvias Tou foas. “Exouev p = q.

20v) 'Edv & = 3, TéTe af = 9. ‘H mpdracs p elven: a =73 kai fy TpOTATIS
q elvar: o =9. ZuuPolikds ypagousv : a = 3=>a2=09.

3ov) ‘Edv fva oxfiva elvan TeTpéywvov, TéTe elven dploydoviov. ‘H mpé-
Taois p : fva oxfina elver TeTpdycovoy, Exer s ouveTreiow Thy TpdTacw q @ TO
oxfiux elvan dpboycoviov.

‘H epyaoia pt TrpoTéoes Tfis Hopefis p = ¢ AbyeTal mapaymyikds ovi-
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Aonopés. ‘H mpdTaois p Aéyetan OndBeorg kal f) mpdTaois q Aéyetan ovpné-
paspo. ‘H ouveraywyt) p = q SioPédeTon TéTE :
éav p, tote q | &TAGS p svvendyetar q.

2. AOI'IKH IZOAYNAMIA

'ATO plav ouveTraryoymv «p = g», fUTOPOULEY V& OYTuaTigwpey TTY
«q = p», 1) 6mola AéyeTan dvtistpogog Tiis TpwdTNs. "Edv f) cuvemaywyn p > q
elvar &Anéns, ToTe i @ = p- elvon dvBeydpevov v elvan Emrions dAndns 7 va b
elven.

Mapodeiyparo :

lov. p = q: & x —y =28, Té18 X > , T dmoiar &AnBeler. ‘H &vrioTpo-
@o5 CUVETTOXY oY) elvon @ &v x > y, TéTe x — = 8, 1) bmola yevixéds Biv &GAn-
Bevet (81671 fjumopel, T.x. v& elvar X —w =5 K.T.A).

2ov. p = q: "Av &va Tpiywvov elvon icdmAsupor, TOTe elvan icoydoviov
(cAndrs).

q = p : "Av tva Tpiycvov elvan ooy dovio, TdTe elvan icdAsupoy (&ANSONS)

Ao mpotdsceig p kai q Aéyopey dm elvar icodivapor perad tov, Hrav ai
ovvenayayal p = q kai @ = p elvar kai ai 800 aindeic.

2uppohifopev ToUTo ypéeovtes @ p <= q, BiaBdfousy & : p locoBuvapel
ue q (BroPodoue Emions @ p v, xai pdvov v, q).

’[BoU v dropn Troapdderyua :

‘H edfeia € elven kdbetos Tpds ThY elfeiav €. ‘H edfeic & eivan x&OeTog
mpds Thy elfelav e. Tpdpoper : p <= g, 81671 loglal p = q xai G = p.

3. NIOZOAEIKTAL

A) "As Bewpriowpey THY yveaThy pas &md The B’ TéEw lodtnta A
=x%+4 2x + 1, émou N peTaPAnTh X Aaupdvel Tiuds &TO TS oUvoAov Q, T&v
pNTEY TpotyuaTIkGY Gpifuddy. Mvwpilopev 8T Ay iodTng adth &Andelel Sik xdbe
iy X €Q. AUTO TO cupPolilouey ypdgovTes

Vx(xeQ):(x+ 1) =x%+2x + 1, BiaPdlopey B¢ : S1x kéde x, dmou X
doniet els TO olvodov TGV pnTdY, dANBeUsl & x+1R2=x2+2x+ 1

To oupBohov ¥, 16 émrotov BiaPdletar «Bicx kdbey, ) «d1’ BAa Ta» AéyeTan
kafolikdg 7| yeEViKOG mocodeiktng.

Eis mepimrradoeis Aoimrdv, Sress 1) QU TEPW), HUTTOPOUEY VY XPNOILOTIOIOU LEY
T oUpBoror V. Tl.y. :

VaVB(aeQ) (BeQ) :a+p=p+a

B) "As fewpfiowuey Tdpa THy todTtnra ; 3x = 15, émou x € Q.

TMaparnpoUer 811 olrn Stv dAnBeler ik xkéde TwAy s weTaBAnTHs x,
Thy &molav AauBdvopey &Tod TS olvohov Q. Tlx. 8ix x = 3 N wwTépw iodTng
yiveton yeudns iootng (9 = 15). Yrrapyet Suews Tipn Ths HETaPANTRHS &mo 1o

6



Q, Si& T Omoiav 1 3x = 15 &AnBeler. Els Tds mepimrTaaoets, Smmeos o, Yp&-
POYEY :
Ix(xeQ):3x=15
xai SiaPéloper @ Udpye Eva TouAdyioTov X, 8Tou X &ufiker els TO oUvohov Q,
51 TO &Troiov &AnBever 611 3x = 15.

‘Oucicws TUTOPOUPEY VA yPAYWHED

Ix(xeQ):x+5>8

To oUpPorov 3, TO émoiov BraPdletan «Umdpyer fva ToUAGXIOTOVY, At-

yeTan brapErakdg mocodeiking.
AZXZKHZIEIZ

1) ’E&v Evas dxépatos &piBuds Afiyn els 0 7 5, Tote elven Srcnpetds Bid 5. Na -
TuTrdoeTe THY dvTioTpopov cuveaywyfy xal va EetdonTe dv dAnbeln.
2) "Eqv 8Uo ywvien elven dpbai, T67e elven foon. N& Siarumdoete Thv dvtloTpogov

guveTTaywyny kal vé Efetdoete &v &Anbeln.

3) 'Edv 8Uo eU8Uypapua Tufuata elvar log, TéTe Exour Td alTo uijkos. N& BroruTrdd-
gete THY &vTioTpogov cuvemaywyhy kel va EetdoeTe &v dhnbedn. TIds fluopoUpey v Bia-
TuTrdgopey pall Thy SoBeicav mpéTaCcY xal THY dvTioTpogdv TS ;

4) N& Biarumdooete plav mpétaow iooblvauoy mpds AV : & 5 elven peyahUTepos Tou 3.

5) Na& SictutrdbaeTe plov wpéTagw ioobivapoy Tpos Thy : fi edbela e elven apdAAnios
wpos THY eUbeiav £,

6) N& TotrofetrioeTe ToV kaT&AAnAoY TrooodeikTny els T& k&Twh :

@) (a+B)+y=a+(@+Yy) émou o, B, yeQ.

B) 2x > 15, &mou x € Q.

y) x2+1>0, étav x€ Q.

) x24+ 1 # (x+ 1), dmou xeN (N={123,... }.

£) a- B=P:a &mou a,pe Q.

4.\ ZYNOAON KAI ETOIXEIA ZYNOAOY.

"Omreos 2pddapey els Ty o' xad P’ 1w ypnoipomololuey THY ALk «odv-
okovn, STav BéAwper v dvapepbidpey els TpdyuaTa OpIgUE kal Sioxekpiuéva,
T& &rroia BecopoUpey SAa dpoU, SnAadn, STws NPTOPOUNEY v elmroopey, &g plav
SroTnTa. “Exopsy mapadelypaTos xdpw :

To oUvodov TGV QwvnévTwy ToU GAPaPrTou pos.

TS cuvorov T&V pobnTédv s M Tékews Mupvaciou ToU ZyoAeiov uos.

T oclvohov TV uoikdy &pi1buddv.

To oUvohov TV &kepaiwv This "AAyEBpas.

Té oYvorov & Nopdv Tfis "‘EAA&Sos.

TS cuUvorov TGV Apvddv Tfis ‘EAAGS0S K.0.K.

T& mpdypara, T& dmola ouvarrapTilouy fva oUvolov, AéyovTar atoryeia
auToU ToU guvdrou. ‘Ovoudlopey ouvnfes Eva olvoov pt Bve kepadaiov ypduua
ToU dApaPriTou uas. 'Edv dvopdowuey Z TO olvorov Tév dxepadwv Tiis "AAyé-
Ppas, ToTe & ouuBoAiopds — 3 € Z onuaivel 811 TO oTolyeiov — 3 dvfiker el T0
ovorov Z. 'E&v fva oroiyeiov a Siv dvnkel els fvar oUvodov Z, ypapopey g2,

2
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5. LZYMBOAIEMOZL EYNOAOY.

A) "Endfopev els Ty o kal B’ TéEw 811 fva olvorov oupPolileTen

lov. Mt dvarypagiv Tév oroixelwv Tou dvtds dykioTpou. Ty,
N={1,234,...}, Q= {oenov,0}, Z=1{..., =3, -2, —110:1,2: 350 %

2ov. ME meprypagiiy xapaxtnpioTikfis 1814TnTos TEV oToelwv Tou T
Ponbefa petaPAnTiis kad yxioTpou.

To oUvodov, mx. Q, Tév guvnévteov ToU dAgaPriTou uas, oupPoAileTan
Kol o EEfs 1 Q = {x|x puviiev Tol dApaPritou as } (Q elven Td cUvorov TEW
x, 8mov x elvau goovfiey ToU dApaBriTou pos).

A 10 glvodov Z, Autropolper v& ypdoyiey
Z={x|x dxépatos Tiis "AAyéBpos ).

B) Toaparnpoluey 811, &v Z elvon &va otwodov kad x E&ver durixelpevoy, TdTe
fi 8& loxin x € # 8& foyin x ¢ 5.

6., ZEYTOE, MONOMEAEE EYNOAON, TO KENON LYNOAON,

A) “Eva alvodov ut 8Uo udvov aToixsia dvopddeton Sipedds ahvoloy fi Cebyoc.
Hapdevypa: To olvodov Té&w ypwpdTev s onualas pos elvon Eve Bi-
pedés oUvolov.

B) Elodyopev els Ty Bewplav Tév ouvdAawv kel olvora, T& dmoia &xouv
o pévov aroryeiov kol T& Svopddopey povopshdy cUvohra.

Hapadelypara: lov. Td oivorov Téwv dxepaicov Tis *AAyéPpas, ol dmroiot
Siv elvon ofre BeTikol oUre &pvnmikof, elvan 76 {0 }.

20v. Td oivodov T&Y puovnévTawv Tiis Alews : @@c elvan TO povopeds oUv-
ohov {w }.

) MaQU pt Té d\Aa oUvora Becopoliper kad Eva «oUvoAoy YXwpls oToryeiay,
16 dwoiov bvopdlouey : 10 kevdy odvorov. T ouuPorilopev pé @A { 1.

Iopadeiypara : lov. Td olvorov Téw pofnTév Tis Téleds pag, ol dmoion
Exow dvdoTnua 3p., elvar Td kevdy oUvolov.

2ov. T olvodov {xeEN|x=x+451}, elveu T .

7. IEA ZYNOAA.

A) Avo civoha A xal B Abyovron foa, tdv k&e ororyeiov ToU A elvan xal
ooixeiov Tou B ked dvmioTpdeuws kébe ororxeiov ToU B elven kai oToixeiov ToUu A.
ZupPolikids ypdoousv : A = B.

Napadeiypara: lov. {o, B,y }={B, v, « }

2ov. {1,2,34,56,7,89 } = {x|x vovoyiplos quoikds &pifuds }.

Jov. {2,3,610}={22+1,2-3, 11—1 }

B) T& ovoha A={1,23} xed B = {1,2,5} 8t elven Toa. ZupPorilo-
pev : A # B kal SiaPdloper : Td otvorov A elvan S1&popov ToU B.
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I ‘H éwoia Tfis lodtnTos guvdrwv Exer Tas &Efs 1SioTTas :

a) A=A (dvaxiaoTix 1816Tns), SnA. kébe olvodov elven foov upt Tdv
tauTdy Tou.

B) A=B = B =A (cuppetpixny id16mns).

YY) (A=B kai B=T) = A=T (petafatixf 1816Tns).

Awd 10 Kevov ocOvolov Exopev: I = .

8. YIIOLYNOAON LYNOAOY.

A) “Eva oUvoAov A AéyeTtar Gmosivehov &vds ouvohou B, dw, xod pévov
4w, k&Be oToiyeiov ToU ouvdAou A elval kad oToixeiov ToU guwwdhou B. ZupPo-
Allopev : A = B (16 A elvan UtrogUvodov Tou B f| 16 A EyrheieTan els 0 B). To
atvohov B AéyeTcn cuvolov avagopidc 1) drepabvolov ToU A.

Hapadeiypata : lov. TO ouvolov Ny, Tév dpTicov quaikdv &piBuddy, elven
Utroglvodov ToU ouvoAou N, Tév puoikdy &piBpdv.

20ov. TO cuvohov TGV paxpdy guwnévTwy Tou dAeaPriTou pas elvar Umro-
oUvohov ToU ouvdAou TEV @uumévTwy auUTol.

3ov. Td olvorov A = {1,2,3 } elvar Utoouvohov ToU guvddou A, 81671
kdBe oToixeiov ToU ouvdhou A elvan oTorxeiov ToU A. AnA. OUHPOVEs TIpdS TOV
Bobbvrar dpioudy, kdbe oUvorov elven Uoouvolov ToU tauToU TOU.

B) "Evax ouvolov A AéyeTal yviiorov droodvolov Evds auvdiou B,&vAc B
kal Urdpyn Eva TouAdyioTov oToixeiov Tou B, To émolov &bv elvan oToixeiov
ToU A. SupPoAikds, ypagopey A C B kol SioPdfouev : 1o A elvan yvrigiov bmro-
olvolov ToU B.

Suppovws Tpds Tov gupPoriopov aiTov elvean !

Nac N, {aBy}C {aByd} {any}C {e,e,n,10V,@ } KTA

M Elvar pavepdv &1 ic)('\'Jow ol #fis 18i1éTnTes Bid THY Ewvorav «imooy-
voAow» :

o) A = A (&axiaoTik), Sniadn kd&be ouvodov elven Umrogivolov TOU
tauTou TOU.

P) (A< B ki BT =A cT (ueraPorichi). ‘H loxs Tiis Seutepas
1816TnTOS PaiveTan Guéows, v KAMWEY SiaypdupoTa ToUu Venn 81& T& olvoha
A,B,I &reos tudBapev eis Thv o kad B’ Té&Ew. To kevdv olvorov &F elvan {rrogu-
vohov kéBe ouvohou A, Biomi Stv Umrdpyer dvmikeipevov X, To &moiov v& vy
gls TO @ xai va ph) &vikn els TO A, To xevdv oUvolov Exel UrooUvolov pévov
vov dautdv Tou @ I = .

A) Elvar pavepdy, &md Tous Sobévtas dvwrépw Spiopols, 811 (A < B kal
Bzs A< A=B.

E) Elven elkorov va dwworiowuev 611 1) Ewola «yviioiov UmrooUvohovs EXEl
pévov THy peTaPaTikiy iBidmTa. (N& émodndeloete Ty mpéTacw ué b mo-
paderyua).



9. AYNAMOZYNOAON EYNOAOY.

To oUvohov Tév Umoouvdhwy fvds ouvdAou Z AéyeTal Suvaposivolov ToU
owdhou I kal TapioTdveTon pi P (Z).

To kevov olvohov £xer Eva podvov UtrooUvorov, Tov fauTdy Tou. AnAadih
Exel 1 = 29 Ymoolvoha.

T uovopehés ouvorov { a } éxel 8o Utmoolvora T6 @ kal ToOv fauTéy Tou,
EnAadr) Exer 2 = 2! YmooUvola.

To Bipehts olvorov { o, B} &xer Umoolvora 1& &, {o, Bl {a}, {P L,
BnAabn éxer 4 = 2% Ymoolvoda.

To Tpwehés olvodov { «, B, ¥ } éxar Umoouvora T& &, { o, B,y 1 {a B 1,
{, v} Byl {a}, B} {y}, dnhadn é&xe 8 = 2% YrooUvora.

‘Eva olvodov pt 4 ororxela éxel 24 = 16 UmooUvoda kal yevikdds Eva ou-
vohov pE v oToiyela éxer 2 UmrooUvola.

Hapéderypa: TO Suvapoolvolov Tol ouvdhou A = {o, B, y} elvan Td

PW={Z {a} (B}, {y}h {aB} {av} By} {=B ¥}
10. EYMIIAHPQMA EYNOAOY.

A) "Av U elvan v olvorov dvagopds kai A elvar UtrooUvoldy Tou, TdTe

76 olvorov T&v oToiyeleov Tol U, t& dmola Skv dvfiour els 16 A, Adyeton oop-

nMipopa Tol A ds mpds 1o U. Tolto TrapioTdvetan pé As fi CA. O &piopods
U

aUTos oupPolikdds ypdeetal : CA = {x/x e U kai x ¢ A }.
u

Hepodeiypara: lov. "Eoreo U= {123,456} kai A= {1,3,5} Tote
elvan Ac = {2,4,6 }.

2ov. "EoTeo olvohov dvagopds o olvohov N, Tév quaikdy dpi@péy. TdTe
OUNTATIp®Ua TOU oUVOAOU Tév dpTiwy uoikiv &pibudv elvon T& clvolov Té&w
TEPITTGY PUOIKEY &p1Buddv.

3ov. "Av Bewpriowper ds oUvorov dvagopds TO cUVOAOY TGV ypaupdTwy
ToU dApapriTou uas, TéTe TO ouTAMipwLa TOU cuvdAou TV guvnévTwy elvan
76 olvohoy TGV CuupwYwY ToU dAQaPriTou uas.

B) Ipagikids T ouumAfipwpa Z, ToU cuvdhou I, Y
maptoréveTal &md TO Blaypaumouévoy  pépos ToU Tro-
pamielpws oxfiparos, dmou U efvan 16 oUvorov dwo-
gopas.

M Elven govepdv &md Tov Sobévra opiopdy A N Ac = @ kal Au Ac =T,
"Emrions &vwoouuer elkdAws 611 C @ = U ked C U = .

U U

11. IEOAYNAMA (H IZOLGENH ELYNOAA).
A) AYo olvohax A xal B, Bi&popa &Trd 6 &, Abyopev &1 elvar igodivapua
10



7 igoclevij, & elva SuvaTov v& dvTioToiyiowpey TO A pt 1o B olTes, woTe €ls
atiy THY GvmioTorkiav k&e oToixeiov Tou A v Exn Eval kad udvov dvrioToryov
ororyeiov &mod To B kal k&Be oroixelov ToU B va elvan dvrioToiyov dvos Kal povov
oroiygiou &md 1o A. “Otaw, BnAadf, Umépxn Gpeipovesipavies &vTioTolyia
petady Tév ouvdAwy A kal B. Mpagopev oupBoAikds A ~ B kai Siapdlouev :
Té ouvohov A elvan fcooBevis pé 70 B.

Hapadeiypata : lov. Ta alvora A= {«, B, v} ked B={a,1,u} elven
icooBevT], 516T1 Buvdpelia v& GvTioToIiCWHEY 6 A wt TO B, Y. &mroos padveTal
KOTWTEPW :

{G,ﬁ;}'} {eeiya:
b4 f U K.T.A.
Lo L] L )

20ov. Té avvohov TéV dvoudTwy TéY fuepddy Tiis EPSopddos kai 1o ouvohov
&V ovnévTwy Tou dAgapriTou pas elvan looobevii, Siom dplleTan &ueipovoan-
powvtos dvTioToiyia (dvTioToiyia Eva Tpds Eve) ueTagy TGV oroiyelwy TV ou-
vOAWY TOUTWVY.

B) Aix TO xevdv ocUvolov Sexodueba émi: @ ~ .

M Elvar povepdv &1 loylow ai étfis 1816 Tes -

@) A ~ A (&vohaoTik), SnAadh xdbe olvolov elveu looofeves pé TOV
EquToV TOV.

B) A ~B =B ~ A (ouppetpixn).

¥) (A ~B xad B ~T) = A ~ T (ueraPoriki).

A) "Omres épdBapey els Thy o kai B Tékw, STow Slo oUvora elvan {ooote-
vij, Aéyopev &T1 Exouv Tov iBiov minbikdv apiBubv. Epd@apey Emions pé moiov
TpdTrov eUpiokoper TOV TANBIKOY &piBudy Evds TETEPATUEVOU guvohou.

E) “Yrrevbupilopev 8T fva oUvodov A Aéyetan memepaopévov ué TAnBikoy
dpiBpdy v, &&v elvan loogbevis ue TO dpyikdv &mokoppa ToU N, TroU TEAEIGOVEL
gls TO w.

“Evat oUvohov Aéyetan anerpogivolov, Stav Sév elven jooofevis Tpds Ka-
véva &moxoppa Tou N.

"Omrws yveplloper &md Ty « xal P’ Télw fva olvodov elvan &mreipoaU-
vohov, v ked pdvov v, elvon ioocBeves pds yvfioiov UrocUvoAdy Tou,

Mapadeiypata : lov. Td oUvolov TGV TETPXYwIWY TEY QUIIKGY &p1Budov
clvon loooBevis ui TO oUvolov T&Y QUOIKEY &piBudy. Tolto fumopel va Beixi
ut¢ THv &fs dvmioToryiav :

FETHER SIS A AN B N
Nl e e v
L s e s e )

2ov. Tod olvorov {1,4,9,16,... }, Snhadn TO olUvohov TV TETPCry vy

& QUaIKEY &p1Buddy, elvan &meipooivodov. TTpdypaTl, TO oUvolov TouTo elvan

11



looafeves ué 1O yviaiov Umoolvohdv Tou { 1, 16, 81, 256,..., vi, ... }, 6Tress
palvetal &mo THY kaTwTépw dvTioTorkiav ¢
e DS e e e
| |

Ui Al v

A
1 I 6 B1ia56 SEER i
3ov. To glvohov Tév ypaupdrwy ToU dAgaPrTov uas elvan Temepacpévov
kol Exel TANGIKOV &piBudy 24, 81611 elvan icooBevis pé TO &mrdkoupa ToU N, Trou
TeAewwver els TO 24.

AIKHZIEIZ

7) Tlolor &mo Tols katwTépw ouuPolopous elvan dpBol kal Toior topadpévor ;
@) SeN, ﬁ)_z_eN, Y) 5€Q 5 _§_ eN

8) Na dvaypdyete T& oToixeia ToU ouvdAou :
{x/x okeavds THs yfis }
9) N& oupPorioete p¢ &Ahov Tpémov T& guvorov T, BAwv T&Y Tpiydvwy ,Tou Exouy
Buo ywvias Tov 6pbds.
10) N& oupPohicete ut ypfiow uperaPAnTfis X xal yopaktnpioTifs i8i16TnTos TGV
aToyelwy Tou TO oUvolov :
A=i2,03 5 00 LTE13 2 1T 019 )
11) N& oupPohioete EvBeikTikds dvarypdpovTes pepik& oToixeia Tou, TO guvohov Z
TGV &pUNTIKGY drepaicov,
12) N& oupPohicete ¢ &vaypaghy T&Gv oToixelwv Tou T6 cUvolov :
B = {x/x quoikds Siyngios Siciperds Sk 5 }
13) ‘Ouolws 16 oUvorov :
A= {x/x dxtpoios kal =l <x < 4}
14) N& oupPorioete né meprypaghy yapaxtnpeioTikis 1816TnTos T&Y oToKEILY TwY
T& olvola :
= {17, 34, 51, 68, 85, 102, 119 }
kal A = { 17, 34, 51, 68, 85, 102, 119,... }
15) N& oynuatioete T& Umoolvora ToU { &, X, y, w }, T& dmola elvan Sipern
16) No ovuPohloete pt dvaypaghv T&v oToixeiwv Tou TO cuUvolov :
= { yly ToAAamAdoiov ToU 6, kel 10 < Wi=i5] 1
17) N& oxnuarioere 10 Suvapoouvodov Tol ocuvdiou A — {a, By, B}
18) N& oupPoricere pé &AAov TPOTTOV TS oUvodov A, TdV TPdTwWy dpifudv, 1oU
elvar BicupeTol Bik 6.
19) N& #erdoere &v elvan foa §| 6y1 T& cUvoha :
GO LS B TR S el {x|x BeTikds dxépaiog > 2 |
P) {43,2,1,0,-1,-2,-3,-4,-5,... } xai {x|x d&xképaios Tis &AyéPpas - 4 |
20) N& dvaypdyete BvBeikTikdds Td oUvohov TV un &pynTixdy dxepaiwv
21) N& meprypéyere AexTikdds 10 gUvohov :
{....-10,-8,-6,—4,-2,0,2, 4,68, 10,... }
22) N& ttetaoete &v elvan f) 61 &metpoouvora T4 :

Lo i ol NS
LTI S N Dl
“){ e T }
1

1
el 31 1
s el i SRR
ﬂ){ 4 S5 g 35 5g }
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t 23) N& edpete moios amo ToUS raTWTépw oupPohiopols elval bpbios kal Toios topah-

pévos -

) Fe{DLB) @=10}y)0e{ }Bx=(x}

24) Méoa oTorxsia Exer 16 ouvohov A = {1, {1}}; Elvar fj &1 dpboi ol auppo-
Aopoi 1e A, {1l }eA;

25) Na& é&mogavliite &v ta evblypappa Tufpata Ta omoia SpifovTan Eml wds eUBeias
elvan f 61 Utoouvora avTiis Tis eUbeias.

26) *E&v Bewpnficwpev fva Emimedov (E) g olvehov anueicov, Ti elvan ToTe pla evBeia
€ Tou bmiméBou Gs Tpds T (E) ; Mpéyare Thv &mavTnaiv gas oupPoAIKds. Edv Bewpniow-
pev 1o (E) s ocuvolov elbeidv, Ti elvar 1o6TE 1) eUfeiax E

27) N& xépete fva Sidypapua Tou Venn 81& Ta olvora :

A= {1,2,51,9,10,12;153,  B={F2349%,  [={ L2500 130, Ei= {4,121}

+ 28) Tloiov elvan 16 CUUTATpwUa TOU GuvdAou 9, Tév palnTpiédv Evos peiktoU Tu-
pvaciou, s Tpos TO cuvorov M SAwv TéV pabnTédv Tou MNuuvaciov ;

29) ’Edv Sewpniowpey &va tmrimedov (E) s oUvolov onpeiwv xal Exwuer xapéln els
16 timedov Fva Tpiywvov, Tolov elval TO guuTApwLa ToU guvélou TGV gnuelwy ToU Tpi-
yovou (uE TO EoWTEPIKGY Tou) 5 TPOS To Emimedov ;

30) N& xéuete fva Si&ypanpa Tou Venn 5id Tx oUvodd

A=1{12347} B={12568} xa "= {34,569}

31) Tpia ocuvora A, B, [ Biv Iyouv Kowdv oTOIXEIOV, &vd BUo Spws Eyouv Kowa gTol-
xeia. N& xépete fva Sidypapua Tou Venn, & dTolov v& TaplaTévn aUTHY THY TEpITTOW.

1%. TOMH EYNOAQN.
A) Toun cuvdAou A pé ouvohov B (¥) Aéyeta & ouvoAov, Tol dtrolou kdbe
aroiyeiov Exel THY iBiomTTa v& GVnKT kal els 7O A kal els 0 B.

SUuPorov Tis Toufis elvar TO N, TO dmroiov SiaPddeTon topd. ‘O Opiouods
QUTOS OUMPOMK&S ypP&ETAL :

ANnB={x/xeA xai xeB}

‘0 dpiopds aUTods TepiAauPdver kal THY TepiTTTWOW, kaTd THY dmolav TO
fva ik TGV ouvdAwy elval To @, Oltw, X, AN J= .

Mapadeiypata: lov. "Av A= {a, B, v, e} xal B={a, ¢ 1 8},
T61e AnB={«a =t}

20v. *Eav A = { x/x &xépoios petaty —2 xai 5} xal
BIES G D SR 4T 8Nl 680 6445, inore AnB=1(, 2 41}

B) ‘H mp&tis Ths Toufis Exel T&s £Efjs iB16TNTCS -

@) AnB=BnA (dvTipeTaBeTIKN).

B) AnB)nIr=AnBN) (rpoceTaipioTik), ai omola EmahAn-
GeUovTal EUKOAWS.

M ’Enddopev eis Ty o kai B’ T&Ew &1 Touf) TPIGW owdhwv A, B, T, Ty
Sdmofav oupPoAilopey pé: ANBN T elven 1O ouvohov (A N B) N T. ‘Ouoicws
ANBANATNA elva 1 oworov(A NB M) M Akok *EranBeveTon elKo-
Aws STTI ANBNIT=AnT nB=xTA

(*) Oewpobuev &va aivorov U Bxauxdy, uh xevdy xal Tehetwg dpropévov, Tob dmalou T
A,B elvar dmooivorx. ‘H mpafg topf] xal ) xxTwTisw mpdtic Evmag, Spllovrar elg 0 Suvapo-
aiverov @ (U).
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A) Elvar pavepov 6mi, dtav A < B, 161 A N B = A. EiBikdTepov efvan
ANnA=A, Sik kdfe olvorov A.

E) "Eqv 8Uo olvola Btv &youv xowd oToixeia, ToTE 1) TOpn Twv elven TO
kevow oUvoAov. Ta guvoda altd Aéyovtan TéTe Eéva petabd Twv.

Napobeiypara : lov. "Av A={1,2} xai B={3,4}, Té61¢e AnB=¢.

20v) Eis 10 korwTépw oyfjua T& elfUypoppa Tunpata AB kai FA Tig
eUfeias € elvon onueloolvora Eéva petaty Twv: AB N TA = .

E

A B s A

R kel

KareoTépw PAémete 1O Sidypaupa Tiis Topfis Yo ouvdAwv els Siapodpous
TIEPITITCICELS :

A
A B A B
£xouv Kovi orolxela dvar B C A eival Eéva

Spii2eg
13. ENQEIE ZYNOAQN.,

A) "Eveoois ouvdrou A pt cuvorov B AéyeTan TO oUvoAov, Trou &TroTeAouv
Sha & oToIKEia TGV BUo ouvdAwy, STrou PéPona k&b Kowdy oTolYElOV Toov
AoppdveTan piav pdvor popdy. EuuPolikéds & Spiouds alTds ypdpETa |
AuB={x|xeA eite xeB}

Znu. To «elter onuaiver 811 fva TUXOV oToixeiov X Tiis Evidoosws dvriker T udvov els 1o
A fi pévov eis 16 B i dviker xal els T& BUo oUvora A kal B.

Hopedeiypata: lov. "Av A= {1,2,3,5} ki B={1,2,3,4}, t61e
AuB=1{1234,5}
Zov. "Av A={1,2 3} kal B={4, 5 6}, Tére
=l B e By

Jov. "Av = {x/x dxépanos. Tfis *ApiBunTixiis Afywv els 0} kal A =
{x]x dépaios Tfis *ApiBunTikfis Afywv es 5 b, Téte Tu A = {x|x drépaiog
s "ApiBpnTikis Afywvels 07 5 } = { x|x dxépaios Tiis *Ap1Bp. SicupeTds ik 51.

B) ‘H mpalis Tfis évcdoews SUo guvdAcov Exel Tas i816TNTOS ¢
) AuB=BuU A (dmietabetiky), ) (AUB)UT=A U (Bu N (mwpooe-
TolpIoTIKY), of omoicn EmoAnBevovTan eUkdAcs.

[) "Endlapey &ls Thy o kad B’ TéEw 8T Eveois Tpidsy ouvdAwy A,B,T, Thy
omolov aupPoifopey ¢ AU B U T, elven 16 otvorov (A U B) U . “Opoics
Spifousy AUBUTUA=(AUBUTN U A kox. EixdAws tmainfeleton &11
AUBUT=AUTUB=BUAUT kTA.
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B) ’loyuer AU &= A, Bia x&Be olvorov A. Ar aTd TO & AbysTan ob-
détepov otorgeiov Six TNV Tp&Ev THS EVEOEes TUVOAWY.

E) Elvan gavepdy &rrd Tov Oplopdy Tiis évioews 61 &v AcBtrAuB=
— B. ’Emions slvau Au A=A,

5T) TéAos loyler fi ouvemaywyn (A v B=g) = (A= ¢ kol B=¢).

14. AIA®OPA AYO ZYNOAQN.

A) Aagopd cuvéiou B &mmd guvohov A Asyetal T8 gUvohov, ToU &rroTeAolv
+& oToiyeia Tou A, T& otroia e durikowy els TO B. SuupohileTar ue A —B.

Mapadsiypata: lov. "Av A= {l, pla B85 ] B — L1 306 o
A—B—12, 4,543

2ov. "Av A={c,B,Y,5} ki B={a, 8}, Tore A-B={B, v}
SupBoAIKEY; & GuLaTEpW OPITHOS ypbgetar : A—B={x/xEA kal x ¢ B).

B) Elvan gavepov &Ti, &v T& oUvoAd A kai B elvan Ebvar petatl Twy, TOTE
f Biagopd A — B elvan T olUvohrov A. ’Emiong elvan A —f = A.

M) Eis 7o Toparmhelpes oxfiua o Bio- A B
YPOUUICHEVOY BEPOS ToU A TrapioTavEl THY
Sixgopay A — B. TTpopowdds elvan : A—-—B=
=A—(ANB).

15. AIAMEPIZEMOZI ZYNOAOY.

"Eoreo T TUYSY uf) kevdw oUvolov. Xewpilouey 16 2 gls UrooUvola Si&popa
o &, téva peTaly Twv dva Buo, £0TW T& A, B, I TowcUte, ot AuBuU T =
5. Téte To ouvohov A= {A, B, [} Aéyetan évas diapepiopds Tou Z elg Tpels
KALaoELS.

Mapadeiypata: lov. "Eorw 76 oUvohov £={1,2 3 4 5} To alvo-
rov A={ {1,213} {34} {3} } elven &vag Siapepionos ToU = gl TPEis KAGOEIS.
“Evas &AAos Biauepiopds ToU 2 sis SUo kh&oes elvar SAT=1{ 11,351 {24}

20v. *Edv Bccoprjocopey TO ouvorov N, Tév QuoIKGY &p1Bpdd, kal T& Umo-
stvoha airou Ng = { X/x guoikds &ptios } kad N = {x/x QUOIKSS TrEPITTOS
<67 TO olUvorov { Ny, N: | elven vag Biapepiopds Tou N gs BUo KA&oeis, A16TL,
a) Ne #0, Nz # &, B) No n N = xai Y) Nau N =N.

AZKHZIEIZ

® 32) 'E&v A = { X|x quoikds SicipeTods Hiax 2 } kal
B = { x|x Quoikds BicnpeTOs 514 3 }, v& elpeTe TO olvohov A N B.
33) ’Eav & elven pia edfeia xal K Evas xUkhos eis Eva EmimeBov ToTe T onuaivel &
gupPoAiopos € N K == {7 ;
34) 'Eav & xai ¢ elvan GUo eudeicn tvds tmmeSov, T onuaivel 6 ouuBoliopdse Ne = &
35) Eéw A= (1,234,579} B= {2,4,6,8}
xai T=1{1,3,5 6} v& elpete 7& :
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aQANnB B) AnT y) AnBAT
8) AuUB &) A-T y) AuBuUT
+ 36) Mt 1& olvora A = 11,233 Bi= {3451 xal F="{\3 505 tmainfevoete

&1 loyuouv :

QAUBNN=(AUuB Nn(Au T, BYANnBuUDN=ANB) UMD
Al a) kel B) foxUouv yevikdss. N& Siarumdoete pt Aéeis aUTas Tas 5o (5167 nTas

37) AlBetar T oUvorov A = {1,2,3,4,5,6,7,8 }- TAv A, eivan 16 olvohov T Trepii
TGV &pifpdov Tol A kal A, TO gUvoloy TGV oToixeiwy Tou A, T& Stroia elvan pikpdTEpa ToU G)
va kafopioete ut dvaypaptiv TéY oToiyeiwy Twy T& cUvoAx :

DANA DAUA VI A-A 8 ANA 9 A-A D CA ) CA,

A

38) Edv A = B kal tmlong BS A, i elvau § AN B :
39) "Eva glvohev A Exel 10 oroixeia. “Eva &Aho ouvorov B £xer 7 ovoixeia kai f
Toun Twv A N B Exer 4 oToigeia. Moo oroiyeic Tou A Siv elvar kai gToixela ToU B ; ('An o
40) N& xé&pere évax Siauepiopdy ToU ouvdiou
A={a,ﬁ,y,8,e,§,q,8,1,x]
o) els 8o kAdoeis PB) els Téooapas xA&oers.
5 41) Eav A = {x|x dxépaios kol —1 < x < 5 } kel
B={0,2-23510} v& elpere 15 clvorov A M B
42) "E&v A = {x|x pnTos &p1Buds kad x < 3 } xal B = { x|x pnTds dpiBuds xai x 3 |,
v& edpete TO olvodov A N B.



KEQAAAION Il

it b
\ KAPTEZIANON TINOMENON

AYO IIEIIEPAXMENQN ZYNOAQRN.
AIMEAEIE EXEZEIEX. SYNAPTHZEIZ - AIIEIKONIZEIZ.

16. AIATETATMENON ZEYI'OZX IXETIKON APIOMON

A) Eis THv B’ T&Ew 2udBapey S1& T& SiateTaypéva (ebyn oxeTIkGY dpifuddy,
SnA. S1& TapacTéoes s xai 1 (—2,3), (5, 5), (=3, 6) (=2, =2), xT.A xai
yenikédds (o, B), émou «, P oxeTixoi apibuol Siagopol peTaty Toov €iTe OYL.

“YrrevBupilopev 6T elg TO SiaTeTarypévoy [eUyos OXETIKEY &p1Buddy Sty
gmiTpémretan BvaAAayny TéV &piBuddy, ToU 1o dmoTeAoly (STav elvan Si1agpopot),
516m1 ToTE TO LeUyoc &AAG{el. To SiareToryuévov feuyos, X, (—3,4) elvar Sig-
gopov ToU SiaTeTaryuévou [ebyous (4, —3).

“YrevBupilopey dmions &ti, v (x,y) el Bva BiateTayuévou leuyos,
TOHTE TS X AéyeTan mp@dtov pélog Tou BiaTeTarypévou (elyous kal TO  debtepov
pélag TOU.

B) ’EudBapey &xdpn S1& THY YEWUETPIKAY TTAPAoTAoWY TGV BiarreTary pé-
vy [euy@u oxeTikGy &plfudy ué onuela ToU EmimreSou.

O& psAeThowWUEY TOpa oUvoAx SiareTaypévey [evydy, T& dmrolar ToAAGKIS
8& ypnoiHoTroifowyey el oy THY TG,

17. KAPTEEIANON I'INOMENON LYNOAOY A EII EYNOAON B.

"Av Exwuev 5Uo &moiadnoTe oUvoAa A,B, Sidgopa ToU kevou, td omola
sév elvan OmoypewTik®g gOvora apOpdv, Suvaueba v& oxnuaticwuey Tapo-
ordoss, dxs of (a, B), («, P") K.T.A., 8ToU TO TPEOTOV UEAOS k&fe TTAPAOTATEWS
v& dviikn els TO ouvoAov A kai TO SeUTepov eis TO oUvorov B. ’Edv Tdpa ouppew-
viigwpey va Aéywpey &Ti sivar (a, B) = (a, B) tav, kai povov #av, slvar a = a’
xai p =B (¥), TOTE k&b TolXUTNH TAP&OTACHS Adyetan Satstaypévov Ledyos.
To gbvohov Bhwv Tév Biaretaypévav Jeuydv (o, B), mwou oxnuatilovral, &

(*) Ty givohaov Bixpopov 7ob & elvar épwdxopivoy wt phav oyéow (§ 21 xal § 25) loé-

7o, Bdoet g dmolag Suxxplvoviat & GTOLYELX TOU.
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AdPpey TO o &mrd o A kal 16 B &mo TO B, AbyeTon kaprecravov yivopevov tob
ouvohov A Eni 10 obvorov B kal cuuPoAiletan pg A X B.

Eis Tov dvwtépw Spioudy Bév dmorAsieTan v elvar A =B 7oéTe TOA < B
yiveton A X A kal ypdeetan ouvtépes @ A®

*Errions elven AX@ =@ xal @ X B =,

ZUpPoAikds & dvwTépw Op1opOs TOU KAPTECIQWOU YIVOUEVOU YPAPETAL :

AxB={(xy)|xeA kai yeB }.

T& olvoha A, B AéyovTon mapdyovies TOU KOPTECIQVOU ylvouevou, Tpdd-
Tos T& A, SeUTtepos TO B.

Mapadeiypata: lov. “Eotw A={qa,B, v} xai B={23} “Eyxousv
AXB={(o 2, (a3, E 2, @ 3) ¥ 2). 3 } Naparnpotuey émi &md
kée oToryeiov ToU A TpokuTrTow 2 [ebyn (Soa elvon T& oToixeia Tou B), Emo-
pdvass &mrd T& 3 gToryeia Tou A 8& mpokiywow 3 - 2 = 6 Lebyn. AnAadn TIAT)-
Bikds &piBuds ToU A X B eluon T6 ywdpevov Tév TANBIKEY &piBudv &y A kal B.

Me Tov 18iov Tpdmrov oupTepaivopey, yevikwTepov, STL &v Si1& BUo TrETrEpPA-
oudva odvora A kal B efven mAnBixds dpibpds ToU A = k kal TAN0IKOS &p1Buos
ToU B =2, ToTe TAndixds &piBuos ToU (A X B) =x-A.

20v. "Eorew méAw A= {, B,y } kai B={2,3} kai & oynuarticcwuey
1 BXA. *Exouev BXA = {(2,a), (2,B), (2, 7)., 3,2, 3, B), B ) }. Ta-
partnpoluey 8T TO TAfiBos Téw oTolyxelwy ToU B X A elvan 2-3=6. To AXB
Suws elven Si&gopov Tou B X A.

Fevikéss foyver: A #B =AXB #BXA

3ov. "ot A=B={—2,3,4}. Téte elvon AXA = A= { (-2, -2),
(-2,3), (=24, 3,-2), (3,3, G D, 4 -2, 43, 49 }

18. TIAPAZTAEIE TOY KAPTEZIANOY FINOMENOY ME ITINAKA AITIAHE EIZOAOY®

Ets & Zx. 18 — | PAémeTe éva mivake, oy dvopdleTan mivag diurkfig elood-
Sov, ut TOv Omolov TAPIoTAVOUEY TO KAPTECIQVOV
23 |(@.3) | (B,3) | (v.3) ywépsvov AX B, émou: A= {a, B, y} xai B=
2@ 8] G] = (23} tnh 1 AXB={(x2), («3), @ 2
5 - B3, 2 0.}

AL B ¥ ‘H othAn ToU o 8i8a T& felyn (&, 2), (a, 3)

Zx. 18-1 gls THY kaTdAAnAov Bécwv Towv. T iBiov cupPaivel
kai 81& Tas ornAas TV B kal y ToU Trivakos.
Eig TO Zy. 18-2 PAémreTe TOV Trivaxa BiTTARs ¥ 1
elodBou Bia THY TapdoTaoIY TOU KEPTESIGVOU s |24 B4 |6 ‘MJ
ywoptvou A XA, dmou A= {—2,3,4} N _,fjfj"*’ S |
Né& kaTaokeudoeTe Tivaka SirAfis slcddou ik b i g i
Bk bl X Aoy Ao, By bl B=12, 33, [T 0 1 o
(Mol 8& TomofeTfioete T& oToiyelax ToU B ;). |~ byt b Jf\“k_
Inu. Elvar pavepov 611 Buvépeba va kaTaoxeud- A/—A/ = r 3 | 4
gwpey mlvaka SirAfis eloddou kal Bia Eva Tuydy Uto- =2 Sl | |
cuvorov KaptegiawolU ywopévou. Ty. 18-2
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19. TEQMETPIKH (I'PA®IKH) IMAPALTAZIZ KAPTEXIANOY I'INOMENOY.

Edv Becopriowusy T& pEAn fvds BiaTeTaypévou [eUyous oxeTikGv &piBucov
¢ ouvTeTaypévas onpeiou els TO émimeSov xOy, ToTe kafe SiaTeTaryuevoy (eU-
yos TapioTdvel Eva omueiov els TO émimedov auTd. ‘Emropévas fva KapTeoiavoy
ywépevoy ué SUo TapdyovTtas §& TaploTdun TéTE v oUvoAov onueicov TOU ETI-
wédou. To oUvolov Té&V onusicov ToUTwy TO dvopdlopev yewpetpikiv (7| ypo-
@iknV) mapactaciv tod Kapresiavod yivopévov. ‘Ecv .y

S ; 30

M={-112} xa N={0, - -i—} wote MXN={( 10, (1- 7 )"
3 Rt S ) ;

(1,0, ((1, — %—), @2, 0y, (2, - 7)} kol eis O oy, 19 — 1 PAémere TRV yewye-

TRIKAY TOU TTOPACTACIY' EIVQL TO CTHEIOCUVOAOY & { ARBIEIASERT S

.lly
4y
(-1,0) A r=(1,0) :
= . B e
(‘7.’5):? F Q=(".?%) A
Z=(2;%) e R -
=l I EEET
L . L] .
L o & & v %
Sy. 19-1 Iyx. 19-2

Enu. Elven gavepov 671 Buvauela va Exwpey yewueTpikny TapdoTacw kal tuos Umo-
guvdiou (pf) kevou) £vds KOPTETIQVOU Yivouévou.

B) lecopeTpikfiv TapdoTac évos KapTeoiavoU yiwouévou Kapvouey ouvi-
Bos, STav TG pEAT TGV [euydv Tou elvan oyxetikol &pibuoi.

AMAG kol STav T& pEAn TGV feuydv &vds KapTeoiavoU ywoupévou clval
&AANS QUOECS, TUTTOPOULEY V& EXWUEV YEWHETPIXAY TapdoTacty auTou. "Ag
Bewpniowpey Y. T& oUvora A = {o, B,y } kal B={§,¢ |}, 6mou & «, B, v,
8, ¢, elvan mpéowta (. X. 'Avrwviou, Baoireiou, lMewpyiou kA ). "Exoue
AXB={(%8), (o, B8 B (7.5 (.9}

A& v TapaOTACWUEY YEWUETPIKGS TO A X B, AapPavouey opboycviovs
&Eovas Oy, O kal &l ToU O els ioas petaly Twv drooTaces ypapouey Ta a, B,
y. Tpdoousy tmions duoiws émi ToU &lovos Oy 7& 8, e (2x. 19 —2). Téte 10
leUyos, T.X., (o, 8) TapioTaveTal &mwd TO onueiov I, 16 lebyos (B, g) amo on-
pefov Z k T.A. kol TO oUvorov T&v onueiwv { A EZH,0 } elven 1y yewpeTpikn
mapdoTaois Tou A X B.
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-20. AIATPAMMA KAPTELIANOY I'INOMENOY.
B

"Ovouddopev Si&ypapua évos KapTeoiavou yi-
vopévou A X B éva Bigypappa tou YV ENN 8i&a ta
oUvoda A xai B, eis 16 dmroiov Uméapyouv Emi TrAfov
KapTUAa BEAN, TToU cuvBéouv Ta péAT kdbe [elyous
kal &8nyolv &mwo TO TpddTov ls TO Seltepov péAos
ToU [eUyous. OUtw, T.%., els TO Zx. 20-1 PAdmeTs
10 Sidypappa Tou Kapteoiavol yivopévou

3x. 20—1. AXB={aP,y}X{5e}=1{(x b)), (e, (B5)
B9 7,8 (9.}

Els 10 Zy. 202 PAémeTe TO Sidypapua ToU KapTeoiavoU yivopévou ToU
gurdhov A= {a,PB,y, 8} &ml 1O olvorov B = {y, 8,¢ [}, T& omoia Exouwv
Kowda oToixela. Elvan :

AXB= { (q ¥) (& 8), (8), (o, D).

(B 7) (BB, (Bye) (B, D)
oy a8 (ri ) (v, O
@), (8,8), (8, €), (5,0}

A& 10 [elyos (y, y) Tpémer v& Excopev PéAos, ToU vd dvaywed dmd TO
gTolyelov y kai va émioTpéen els TO iSiov' alTd TO TapioTavopey ut ToV Ppdxov
(v InAeic), ou PAémeTe €ls TO oxfina. T i8iov k&uvouev Si& 1o [eUyos (8,5).

'Eqv A = B, & éywuev Sidypapua 6trews Tol Zy. 20—3, £is 10 dmolov PAé-
meTe TO Sidypapua Tou KapTeoiawol yiwoutvou ToU cuvdrou A= { 1,2, 3,4}
¢l Tov fauTdy Tou.

. 002 Ty 203

Inp. Elven pavepdy &1 Aiuopolper vé kataokevdowper S1dypappa kal tvds UTroguv-
bAou tvds KapTeoiavol ywopévou.

AZLKHZEIZ

43) "Av T SioTetaypbva Jedyn (x + 1,5) xal (—4, y—1) elvar Toq, v& edpete T&
X xal y.

44) Na AaPete tva oUotnua &fdvwv dpBokavovikdy (*), v& TrpooBiopicete T& on-

(*) ‘Trevbuulfopey 670 &va odoriua dZéveav Ayeta bploxavovixdy, av elvar dpboyd-
viov xal al épioBeton pwovadeq &l t@v dZovav elvar looudxet.
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peia @) A = (8,5) B) B = (—3,6) xai va elpete Tas ouvteTayuévas TGOV OUMHETPIKGY ToU A
mpds THv dpxfiv O xal mwpods ToUs &lovas x'Ox kal w'Oy.

45) "Av A= {1,2,3, } xai B= { a,B,y }, v& elpete 76 A x B, v& xéueTe T Sidrypoppd
Tou kal va 16 TrapaocTfioeTe kai pé Tivaxa SimAfis elodbou.

46) "Av A= {23,—5}kal B={2,—1}vaelpere & @) Ax A, B) Ax B, yY) Bx B
xai v& xdueTe 1O Sidypappa ToUu A x B kai Thy yewpetpikdy mapdoTaow tou B X B.

47) Tlola elven T& oUvoda &md Td dmola toynuatiodn 10 Kapteoiavdv ywopevov
{1, =D, -1.0), (=L1), 0,-1), (0,0), (0,1), (1,=1), (1,0}, (L,1)};

N& xépete 76 Sidypapua Ttou KapTtegiavoU Toutou yiwouévou, mivaka SimAfis elod-
Sou xal YEWUETPIXTV TTApAOTACIY aUTOU.

48) 'Eav 10 oUvohov A x B mepibxer 5 oroixeia ({edyn), méoa ororyeia slvan SuvaTtdv
v& mepiéxn kabéva &mod Ta olvoda A xai B ; 51 s} v M A

49) ‘H é&xorouBia T&v SiaTeTaypévwv
Levydv (2,3), (4.5), (1,4), (43). (2,3), (1,6),
(4,2), (4,3), (2,3) elvan Brarayn Aoxayou Trpos
Tpokexwpnuévny Sipoipiav Tou, cuvtaxbBeioa
ut excddBikan» THY YewpeTpikiy Tap&oTaoiy, Tou
BAémete els 16 Zx. 20—4. o) N& dmokpumTo- o
ypapnoete THv Swataynv, p) ME Tov ISiov
kwhika» va ouvtéiete TO pfvupa @ «dvapévo- |
pev vio)UgEISH. 2| 4£

7

5| N A C 1

i
|
|
|

4l

w

40) *Eav A = { -2, -1,0,1,2 } v& oxn-
patioete T Kapreoiavdy ywéduevor A x A kol 11
V& KAUETE YPAPIKNY TTapioTagiv aUTou. ]

51) ’Edv elvan A < U kal B = U, 1é7¢ L_
8& elvar 4 81 A x B = U x U; N& dooete 1 2 3 4
fva Toapddelyua. 2x. 20— 4

52) N& xdpete 1O Sidypappa ToUu A x A, tav A={1,2},

1
™

9]

?l. AIMEAHE EXEZIE. EIAH TINA (AIMEAQN) IXEEEQN.

A) “Eorw &7 A kai B elvar BUo olvola Sidpopa ToU kevoU guvorou. Kéde
Umoouvoiov ToU kapTeolavoU yivoudvou A X B Aéyetan Sipehnig oyforg &md To
A els 70 B (¥). Eidikcotepov : Kébe ayéors &md &va olivorov A els TO alrrd ativodov
A, SnA. ké&Be UrooUvoAov ToU kapTegiavou ywoutvou A X A, 8& Aédyetar ogéoig
péoa eig 16 A, eiTe &mAoUoTepov, oxfoig eig 10 A.

Ao Tov Spiopdy aUTdy oupTepaivopey &T1 kabe oxéoig elvan Eva abvoiov
dwatetaypévoy fsuydv.

Mapadeiypa: “Eotwo A={1, 2,0, 8} xai B=1{2,0, 3, 5}. To o-
ohov R = {(1,2), (1, 0), (2,3), (0,3) } elven Umrogivorov ToU KopTEGIOWOU Yi-
vopbvou AXB=1{1,2,0,81X{2,0,3,5}. ‘Emopéveos 10 R elvar pla oxéois
&rd 16 givorov {1,2,0,8} els 16 {2,0,3,5 }.

At v& SnAddowper 6T1 fva [eUyos (X, W) dvnket els plav oxéow R yp&eoper
ounfws x R . "Qore x R y onuaiver (x, ) € R. Ak v oxéow ToU dvwTépw

(*) Eig <0 £i7g Ox mapadeinwpey t0 éxifletov Sipedfs.
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mapadelypaTos éxopev @ IR2, IR0, 2R3, OR3, 8nAcdn (1, 2)€eR, (1,0)€e R,
(2,3)eR, (0,3)eR.

To olvorov 1@y TrpddTeov pEAGY T&V [euyddv, T& omoia &mwoteAouv piav
oxtow R, Aéyeton mpdrov nediov ) nediov dpropod tiig oxéoews R. O& 16 oup-
BoAlfouev wt TT. To cUvohov T@dv Beutépwy HEAGDY TGV (euyddv, ToU dmoTeAoUv
Tiv R, AéyeTan dedrepov nediov 7| nediov tdv mpdv tiig oxéoews. O& O oupPo-
Mloopev pé T. Td olvorov TT U T Aéyeton Pacikdv ciovolov tiis oxicewg R. Ba
70 oupPoMifeopey ué U. Ofrtw Bid v oxéow R ToU dwewoTépw TrapadeiyucaTos,
Exopev OTI :

76 Tebiov dproypol T elven Mm={1,20}c A
TO Tedlov T&v Tipdv s elven o T={2,0,3} C B
TO Paoikéy Tng oUvodov elven TO (UL =FH 18 =l ([0 550

Mopatipnog: ‘H dvwtépw oxtors R = { (1, 2), (1, 0), (2,3), (0,3) |, mou
elvan pla oxéois dmo O A= {1,2,0,8 }eis 76 B = {2, 0, 3, 5 }, elvon ouyypdvews
pia oxéars péoa els ™ AuB=T=1{0,1,2,3,5, 8}, 81671 f} R elvau évex Uro-
aUvorov Tou [ X T.

‘H dvowtépw oyéors R elven émions pla oxéols, and w0 sovokov 11 eic
civodsy T, 81611 f} R elvan Eva UrogUvorov ToU TTXT kal dxdpn elvan pia oygéorg
néoa gig 10 facikdv edvorov U = {0, 1, 2, 3 }, 81671 altn elven UmrooUvorov Tou
iU,

"Axéun ) R elvon mions pia oytois péoaels 10 {0, 1, 2, 3, 4, 5, 30 }, mou
elven fvax Umrepovodoy ToU U kad émions elvon pic oyéols uéoa els kéBe Umepou-
vodov ToU Baoikol Tng cuvdrou U. .

levikdds maoa oytols &md fva oUvolov els dAAo elvan pia oxéois péoa eis
TO Bacikéy Tng oUrodov. (Biati ;)

B) Mia ayéois, cs oUvohov ({euyddv), kabopileTal site pi avaypagiy TGV
levyddy, ToU THY &moTeAoUv, £iTe uE ouvBAkny, SnAaSN mEpIypaRY YupuKINpL-
oukijg idotnrog d1a ta pélny tdv Levydv g,

[) Mepadciypara oyécewv. Eidikai tiveg ayéosig (¥)

Mapaderype -lov. "As Bewpricwpery 8o clvola Sidgopa Tou KevoU, TT.¥.
tva oUvoror pafinTév A = { o, B, v, 8 } xkai &va olvorov moAewy B = {K, A, M,
N, X } ZnTeitan v& kaBopicwuev ut dverypagny T&v oroiyeicoy Tou TO oUvolow
R; 7év Siatetaypbveov feuydv (x,y), Tév dmoicw T& péAn ikavomoolv Thy
owhikny «d x €A Eyel émiokegB THV y € By. ZupBoiikds alTO ypdgeTan ¢
Etis :

Ri={(x,y)/x €A &g étmokepdfy y B }.

"As Umrobécwper 8T :

6 palnTis o Exel Emokepdij Tas moAes K, M,

b pabntns P el Emokegdf THY AW A,

(*) "Ex tav magadeyudrov xal tév npotetvopévov mpdg Ao doxrocwy tob Repahxion

LT vi Boflobv, oot ratd iy xpiow ol BiBdoxovrog denoly 81k thy éunéBwow Exdorns dvisnTos.
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6 pabnTis y €xel EmiokegBii Tas moAeis M, N, X,

& poBnThs 5 Bév Exel Emioxeedfi xapuiow TOAW TOU guvdAou B.

Ta& Siareraypbva [ebyn, ToU ikavomoioUy THy cuvifikny « X €A Exe fm-
oxepffi ¥ € By, elvan Aormov Té& dxdrouba : (g, K), (& M), (B, ), (v, M), (v,N),
(y, X). “Qote : Ry={(x, y)/x €A &g tmoxegdi y €B =
= {(xK), (M), B, A), (s M), (7, N), (7, X) 3.

*Exouev Aortrov €86 piav oytow Ry &mo To A eis 16 B, elvan 88 R; € A X B.

MapoaTtnpoUpey T& &R :.

1) Eis Tty oxéow R, dvijkouv kai atoyele ((ebyn) us 1o ab1o npdTOV péhog,

.y T& (o K) xad (o, M).

2) & Trediov 6piopol Tiis oxéoews R, elvan 1O TT = foiBae | E A

3) T& Trediov T&V TPV THs oxéoews R, glven 70 T = { KAMN,X } = B.
4) Zuvbrixn, Tou &piler ThHY oxéow, elvan f (X €A & Emokepdf y € By.
5) T6 Paoikdy gUvolov T oxEoews elval TO Huw T={aqap, v K AMNX}
Eis T6 TapdBeiyua autd TrapaTnpoUuey dkoun & & padnThs & Siv Exe

tmiokepBf] kaupiav &rd Tas TOAELS TOU OU-
vohou B kol Ermropéveos Setv SpileTton felryos pé
Tp&ToV péAos TO 8. Néyousy eis T TrEpiTITC-
ow aUtThy 8T 1) oxéolg d&v elvar opropévn

Six x =35.

Tryv &vwtépw oxéow R; &md 10 glvo-
Aov A els TO oUvorov B fumopoUpev va Thv
TrapacThowuey pE TS Sikypapug, Tou PAETe-

Te gis 1O Zx. 21-1.

Zx. 21 -1

Eic o Sy. 21-2 PAémete Tov Trivaxa SimARs elodBou Bid Thv oxéow R,. Ta

| e -

K| +]| 1

S 1]

e ol

Zx.21-2

&uticToiya [eUyn omueidvovTal e oTaupols el
THY kKaTdAAniov Béowv Twv.

Iapaderypa 2o0v. "As Oecopriowopey AW
fva cUvohov pabnTédv A= {o, B, ¥, 8} kal fva
oUvohov méhewv B= {K, A, M}

"As UmroBéowpuey OTL :
& poBnThs o gyswhfn els Ty moAw K,
& padnThs B Eyswwnfn els Ty woAw M,
& padnThs & Eyewnfn eis Ty moAw N,
& pafnThs y St Eyswwnfn es xopuiay Smé Tas
TwoAels TOU cuvdAou B.

TapaTnpoUpey Tdpx &T1 ué THY owbnkmy
«x €A Eyewnn es y €B» xadopileTan 1o olvo-
Aov Ry = {(x,y) /X €A &yewnfn eis yeB }, 0

Smoiov ¥ oUvoAov SiaTeToryuéveov [euyddv elvon pi oyéows. ‘H oxéois cuTh R,
Aumropel v& TrapacTadij kal ué dvaypagiy TV oToixeiwy Tns.
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"Exouev T& EEfis {elyn, ol ikavomoiolv ThHv ouvBriknv Tiis oxéoews :
(« K. (B M), (8, M),

“Qote elven R, = { (o, K), (B, M), (8, M).

A T oxbow R,, mapornpoluey T& EEfs :

1) MetolU Tdv (euyddv, mou &motedolv v R,, 8iv Omapyouvv Lebyn pi
td abTd mpdrov péhos.

2) To mediov dpiopol Tis oxéorws R, elven T M={qaPp, &} C A.

3) To medlov T@&v Tipdv THs oxtoews R, elvar 1o T={K,M} C B.

4) ZuvBrikn Tiis oxtoews elvan «x €A Eyewnfn els y €B ».

5) To Pacikov olvolov Tijs oxéoews Ry elvan to TTu T={, B, §, K, M }.

6) ‘H oytois olrn &&v elvon dpiopéun Six x =y.

Elg mo Zx. 21-3 PAémere TO Bikypapua Tis oyxfoews R,

3. 21 -3

Zuppoves pt doa tuddapey els THv § 19, B fipmopolUuey v Exwuey yYewie-
Tpikty wapdoraow Tis oxéoews { (o, K), (B, M), (8, M) }. ‘H mapdoTaois
al elvan T alvohov Téwv onuelwv (o, K), (B, M), (8, M), Tou PAémeTe els TO

] Zx. 21-4. TlapornpoUpey &1 Bév Umdpyouv &uo
(BM)  (6M)  onueia pé THY oty TeTunuévny.

1 : Lnovdaio rmoapatipners In. Els 70 dvewoTépw
A | : TapaBerypa 2ov TapeTnpricoapey 6T peTatu TGV
K ﬁgb) i {euy@v, woU &moTteholv v R,, Stv Umdpyouv Suo
i i TEPIOTOTEPA (eUyn pE TO oUTO TrP@TOV REAOS.
@R 5 B Al oxtoris pt aUThy ThHy 18i1dTNTa AéyovTan cuvap-

mioelg. "Qoe :
Zy. 21 -4 Kafe oxéorg, elg tiv dmoiav perakd tdv Leo-
y®v, mod v damotcholv, &&v Omapyovv dvo H

neprocdrepa pi 1o abto npdrov pélog, Aéyetar cuvapinois.

‘H oxtais duws R, Tol wprrou wapadelyparos 8év elvan pia owdprnos,
816 Gvrikowy els adriiv TrepioodTepa ToU Evds [eUyn wE TO alrrd wpdTov péAos,
my. T« (o, K) xal (o, M). AiamoTtdvousy ToUto dpéows xai &md T oxfjua
21-1, waparnpolvtes &1 &mod TO oToixelov @ TOU oupdAou A dvaywpolv Tre-
proodTepat ToU fuds PEAN kad tmiong dmrd Tov Tivaxa BimAfs elodBovu, oy, 21-2,
mapaTnpolvTes 6T Udpyouy oTfiAal uE TeplocoTépous ToU Evds oTaupols,

24




a0 st

}napdﬁswua 3ov. (oxéoews péoa els va ctvodov). Aldetan To olvorov E =

= {2,3,4,6,8 } xai {nTelton va dpiodij pd dvaypaghv Tédv aToixeiwy Tng 1 oxtois:
R;={(x,y)/x €E Bioupérns ToU y €E }.

‘H ouvBmixn «x Bicupérns ToU y», cupPoiikés x|y, xafopliler t& [eUyn.

Mp&ypaT =
2|2, feuyos (2,2) 4|8, feuyos (4,8)
2| 4, fevyos (2,4) 3|3, lebyos (3,3
2|6, leUyos (2,6) 316, leUyos (3,6)
2|8, Leuyos (2,8) 6|6, feuyos (6,6)
44, Leoyos (4,4) 8| 8, eiyos (88)

‘H oyxéois Aortrodv TapioTdveTal, pé dverypaghy T@v oToixelwov Tng, g ifg:

R, = {(2,2), (29, (2,6), (2,8), (3,3), (3.6), (44), (48), (6:6), (88)}.

Elven pavepdv 611 1) oxéeig R; 8v elvar cvvaprneis. To mediov dpiouol tns
elvar 16 ovvorov TT = { 2,3,4,6,8 } = E, o meblov Tév Tiuév g elven 10 T =
= {2,3,4,68 } =E, 10 Pagikdv ouvohov Tfs oxtoews R, elvan ™ MMu T=
=SB RE —F

Eig 1o Ix. 21-5, PAémete 16 Bidypapua Tiis oxéoews Ry Kabe Ppdyos,
Bres yvepilouey, TapioTével Péhos, TTou dvaywpel &mod éva oToiyelov kad émi-
oTptper (xaTaAnfyer) el T olrrd oToryeiov ToU E.

Eis 10 oxfiua 21-6 PAémere Tov Trivaxa SimAfis eloddou, pt Tov dmoiov

,[8 5 + -

At e i e

| [

| & | +

z -

e

2 |+

=

cbg i3l ale B
Ty 215 Ty, 21-6

Aumopoluey v& TapaoThowHy THY oxéow R, T& &vrioTorya feiyn onped-
vovton ué fva oraupdv. Els Thy oTiAny ToU 2 Eyouev 4 oraupols, SnA. Exopev
4 leUyn pé TpdTov péAos TO 2, K.T.A. “OTow Aoimrdw Umdpyn oTAAN WE Tepiooo-
Tépous &md Eva oTaupols, Evwooluey &Ti fy oxtols Sty elven ouvdpTnals.

(N& xdpeTe yewopeTpikiy TapAOTACIY TH§ OXECEWS).

Mapatipnoig 2a. Els 16 dvwTépw mapdderyux 3ov TapaTnpoUuey 8Tt
foyust 1o £Efs :

Awd xaBe x €E 10 ebyog (X, X) €R,. Kdbe oxiois péoa els v alvorov
Exouoa T {SidTnTa aiThy Afyetan dvaxhactiki. "Qore 1) Ry elvan dvaAa-
oTikn oyéois pdoa els TO oUvodrov E.
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"As Eetdowuer dxoun Ty oxtow R = {(2,2), (2,3), (3,3), (4,4), 4,3 }.

TMeSlov dpiopol Tis oyéoews elven TS M= {234}
TTeSfov T&v Tip&dv Tns elvan T s
Baoikdv olvorov elven Td U=TTG T =(2,3/4 "

TMaparnpotuey &1 els Ty oxéow dvfikouw & letyn (2,2), (3,3), (4,4). Anhodnh
Si& ke x € U 16 [elyos (x, x) dvriker els Ty R. "Apa ) dveoTtépes oxéais R elvan
AvokAQOTIKT.

Tedos elven avepdy 811 els 16 Sidrypaupa wds dvaxAaoTiKS oyéoews péoa
els &va olvodov U, 8 Umépyouv Ppoxor els Sha T& otorxela Tou U (Zx. 21-5).

Hapaderypa dov. (oytorws péoa els fva olvorov). Els T6 olvorov U Té&v
podnTéy ToU Mupwaciou pas fiumopel v& dpiobfi 1y oxtois :

Ry = {(x, y)/x ouppednmis Tob y) }

Maparfipnog 3n. Elven powepdv &m1 &v & x; elvan ouppadnTs ToU v,, TOTE
kol &y, elven ouppodnThs Tol x; kel T& letyn (x,,¥,) kad (¥, X,) Svhkouv &ls
T oxéow R, "Qote &v felyos (x,y) dvrikn els Thv R, TéTe kai T8 (y, X), TO
omoiov dvoudleTan dvtistpopov (¥) ToU Trponyountvou, B& dwrkn els THy R,
Al oxtoers pe aUtiy Ty 1816TnTa AbyovTtar coppetpikai. “Qoe

Mia oytoig R cic ¥va ebvorov U Aéyetar ocvppetpikn £av, xal povov £av,

© Gvtictpogov tol kébe otoryeiov tng aviky eic adriv.
Mg &AAos Aéters :

Mia oyéoig R péoa cig Eva olvohov U Aéyetar cuppstpikf 2av, xai poévov
tav, 82v peraPadhetor, 2av valhaEopsy ta pEin TGV (evy®y, mod Tijv aroteiobyv.

"Aliov TrapaTnprioecs els Thy oxéow R, elven &1 alrn elvan ked dvakAa-
ok (Bioeri; ), Sév elvan Sucos ouvdpTnaots, (Siati; )-

"As Eetéowper drdun & f oxéois R = { (1,2), (2,1), (3,4), (4,3), (3,3) }
elvar 7y O8I ouppeTpixd.

TapotnpolUpey &T1, &v évaAAdEwpey T& HEAN TG Leuydv, TroU drroTeAoUv
v R, mpoximre {(2,1), (1,2), (4,3), (3,4), (3,3) }, BnA. A 18la § R. *Apa
R elvon guppeTpixy.

Téhos &md 10 Bidypopud Tng Biakpivopsy dutows &v pla oxéols pé-
ca el el Bva olvodov U elvar cuppeTpikn
Gmo 16 &7, & &mo Eva oTolxElov o TOU
U dvaywpfi &va PéAos kai kaToAnyn els fva
&G\Ao oToixeTov B, ToTe fva &Aho Péros &
voxwpel &mo TO P kai kaTaAnysr €ls TO a.
"EvvosiTon 871 kal kdBe Ppdyos Umobeikvier (eU-
Yos, mou TauTiletan pE TO duTioTpogdvy Tou

Sy, 21-7 levyos. Eis T0 Zyx. 21-7 PAémere 1O Sidypopux
Tis ouppeTpikiis oxéoews { (o), (o, B), (B, ),
(Yl 5)! (Sr Y)l (515)} Ei'; Tb O'UUOAO\J LT.

(*) "Av R elvar plx oyéoe, % mpondmrovon St duadhayiic &y pehdv tév Jeuydv i R
oyéms ryean dvtiotponng TRe R wxl supBoilfesan pd R-L

26



Mapatfipnoic 4n. o) Els Ty oxéow R, ToU ds dvw mapadetyuatos 4ou
mrapaTnpoupey &1 foxlel kal f EEfjs iBidtns. 'Edw (x.¥) €R, kal (v, 2z) Ry,
Tote kad (X, z) € R,.

Mpéryuam, Eav & x elvan ouppadnTns ToU y kad & ¥ ouppobnTis ToU 7,
+47e kal x elven ouppafnThs ToU z, SnAadn :

(x,v) €R; xai (y,z)eR; = (x,2)eR,
K&8e oyéols ué oty Ty iB1oTnTa Adyetan perafanki.

B) "Ag &etdowuey, Bi1& vd Eworowuey keAlTepov Tés peToPaTikds oxé-
oeis, THY oxtow R, = {(1,2), (2,3), (1,3), G4, 24, (14 }.

B8 elven M= {1,2,3,}, T=1{234}, tmwopbvax UU={1234 ]

“Exoupev &T1 :

(1,2 eR;

(2,3)eR;
Emrions :

23)eR,

(3,4) eR,
’Evrions :

(1,2) eR,

(2,4) R,
*Etrions :

(1,3) R,

(3,4) eR,
Apa f| R, elvanr peraBaTikn.

MapatnpoUper SnAadn &T1, dTav Bid THy TuyoUow Tpikda &mo oToikela
Tou U, ot a, P, ¥, ouuPaivy v Exewpey (o, B) € R, xal (B, y) € R, ToTE oup-
Paiver va Exowpev xal (o, y) ER;.

v) ’AtioonueicoTov efven 8T T& oToixeix a, B, y &md TO oUvohov [ Biv
elvon duaryxaiov v elvan SiagopeTikd petaly Tov. ‘H oxtols, m.x.

R, ={ (1,2), (2,3), (1,3), (2,2) (5,6)} elven peraParixh. Tpdypam elvar

M={125} T={236} xad U={1,235,6} ral éxopev :

Taparnpovuey 8¢ 8T xad (1,3) € Ry

TapoatnpoUpey 8¢ STi kal (2,4) €R

Taparnpouper 8¢ 811 kai(l,4) R,

TopoTnpoupey 8¢ &Ti xal (1,4) R,

1,2) eR

Ez 3; E R: kal (1,3) eR,
g%iinma@e&
2,2)eR .

EZ 33 - R: kai (2,3) eR,

*Ouoclexs al oxéors { (o,B), (B,B) } kal { (xa), (o, B) } elvan peroPamixal.
'O ouuPolikds Spiouds Tis peTaPaTikis oxéoews elvan :

Yoy, €U
ué («B)eR = (a,y) €ER
xad @B, v)eR
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“Qoe : pia oxéoig R eig Eva eivohov U Aéyeton peraPatikn £av, kai pévov
4av, S1a kabe tprada pé aroryeio anod 1 U, Eoto a, B, ¥ (6rov a, B, ¥ 61 dvaykaing
Suagopa petagd tov), Sra thv oroiav elvar (a,p) € R xai (B, v) € R, elvar xai(a,y)ER.

Téhos &mo 16 Bidypauud Tns Siakpivopey &uéows &v pic oyéols péoa eis
vee oivorov U elvon petaPorixd &md 1o 671, &tav Eva Pélog dvaywpdi &mod To
oroiyelov o kai Tnyaivn els TO P kad Bvar SedTepov Péhos dvaxwpel &mo TO B kad
myaivy els TO y, ToéTe kad fvar TpiTov PéAos duaywpel GO TO a kol KXTaATYE
gls TO .

Eis T& oyfuara 21-8 kai 21-9 PAémete SiorypdupaTa peTaBoTikGy oxé-

CEWV :
iy
Sy. 21-8 Sx. 21-9
Mdypoppa Tiis peTaPar. oxéoews :
Midypapua Ths peTaPaTikiis oxégews : { (e ;a), (ﬂ ¥, (u y), ,,
{(L,2), @3, (1.3), (8,5), (8,9, (Lin n),
(2,4), 34, (1.4 } (6,9), (e . (1 e), (1 l) (K A} J
\ ALKHZIEIZ T

53) Né& elpete : 1) 6 mebiov dpropol, 1) 1o mebiov Tév Tipédv, II) 16 Pacikdy ouv-
ohov xal IV) moia elvar 7| ouvdprnots, els T&s &xoloUBous oyéoels :

e RS =830 GG 21 5(9,2T)1)

By Ry = { (O,1), (1,0), (L,1), (0,0)}

M Re={(23), G2, 22), 34}

8) Ry = A? émov A= {0,2, -4 }

9 Ry ={(32), (43), 5.4, (6,5 }.

MrTres fumopelte vé elpete kol THY ouvbikny els Tds oxéoels R kal Ry;

54) Eis v glvohov Z, Tdv dkepaiwv Tiis *ANyEBpas, kol pt ediov dpiopoU TS olvoiov

={1,3,9,12 } v& kaBopioete ¢ dvaypagiv Tév [euydv, ol T&s &moTeholv, T&s oxtoets :

DR={(xy)/y=x}LP) Ri={xy)/y=x-5)1}

55) N& oyebidoete Siaxypduparta, mivakas S1mAfis eloédou kal yewpeTpikds Trapa-
oTéoes Ty S1d T dxoAoUBous oyéoels :

9 R ={(23), 32), 43), G4, (1,2), 2,1) }

PpF ={xy/yv=4x} pt x,yeN, drav TT={1,2,34,}

y) R = {(0,0), (1.1), (22), (3,3), (4,4)}

8) R, ={(3,2), (4.3), (4,2), (5.4), (53), (5.2), (6,5)

(6.4), (63), (6:2) )-

Moicn &mo a5 dvwrépw axéoers elval cuvapThoels ;

56) To Bidypauua mas oxéoews elvan Smreos Td PAL-
mete els T Iy. 21-10. Zx. 21-10

o) ‘H oxtois elvar ouvaptnois fi &x1 kal wéss Siaxplveran ToUTo &wd T Bidypaupe ;

([

E
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B) N& TrapacTtroere Thv oxtow pt dvaypopfv T&y feuydv, moU THY &moTeholy.
57) AfSovtan T& oUvora :
A={(,2345:6}
kal B={123}
kal {nTeiton v& kabopiohij ut dvaypagny TédY oroixefwy Tns 1 oxtos :
R = {(x,y) /[x€ A elvar TroAAomA&oiov ToU ye B }.

58) "Eva clvohov mpoowmwy E = {a,p,y,8} elvar ypauubva els fva xatdhoyor p
aUThy TN geipdv. Els 76 olvohov aUTd InTeltan o) vé kaboploete pi dvaypagiy Tév oror
xelwv Tns T oxfow : R = {(x,y) [x «Belyverr y } né v Eworcw 811 Td k&Be Tpdawmov
Selyver alTous, ol Emovran altoU els TOv xaTdAoyov.

B) N& kéuete 1O Sidypoppa xal Trivaxa S1mAfis elodBou Tiis oxboecws.

¥) Né& ferdoete Gv 7 oxéois elvan ouvdpTnos 7§ Sy

59) Els 16 ds &vw olvolov mpoodmav E, o) va épiobfi i dvaypaghy Tév ool
xeloov Tns A oxéors @

R; = { (x,¢) /x TavTileTon ut y }

P) v& éEetaobf) &v fy axtois elvar ouvdptnos

Y) va teTaofi) &v ) oxéois elvan dvakAaoTik

8) v& x&pete TO Sidypapua Tis R,

v 60) N& EfetacBf) &v ) oyéols :
R={xw/x1vy}
els 0 ouvodov E, Tév elBeiddv &vds tmiméSou, eivan fi 8x1 ovpperpikn. (‘H R Aéyetan oxéots
KkafeTdTNTOS).

| 81 N& EeTachij &v 1 oxtors «. . . Siaupbrng Tol. . .» (*) (Bwoolpey THy oxbow pé ouv-
eﬁxﬁl Thy X SixipéTns ToU y») eis 1O clvodov N, Tdv guoikdv &piBudy elven f) Syt dva-
KAQOTIKT.

62) N& tterdoete &v elven f| 6x1 dvakAaoTikal ol oyéoes :

Ry ={(22), (33), 23), (49, (24}

R, = {(L,1), (1,2), (2.2), 34), (49}

Ry = {(2,2), (2,3), 34, (3.3), (3,6), (4.4), (48), (88) ).

Y 63) N& tethoete &v f) oxtois «pikpdTepos f) Toos ToU» (Bvwwoolpey Thv oxtow pé
ouvBhknY THY «X < y») els TO olvohov N, TGV guokdv &piBudv, elvan f &1 dvaxAaoTikn.
’Etrions &v elvan petaPaTikn.

64) Né& tterdoere &v elvan f) 6x1 ouppetpikal ol oyéoers :

@) Ry = { («,2), (a,p), (B:x), (B.B) }

B) R: = {(0,0), (1,=1), (=1,1), (1,2), (2,1), (2,2)}

Y) Ra={(1,2), 1), 3,3), @3), 3.5 }

\/ 65) N& tferdoete &v ) oxéols :

R = (x,y) [ x TapamAnpwpaTiky Tis w }
els T olvohov K, TGV kupT@®y ywuidv, elvan R Sx1 ouppeTpikd.

66) N& &fetdoete &v #) oxtors R, = { (0,0), (0,1), (1,0), (1,2), (2,1), (1,1), (2,2) }
elval ouyypdvws dvaxAaoTikl kol CUPPETPIKT.

y 67) Els Paoikdv olvodov 10 alvorov # (A), 16y Uroouvdhwy tvds ouvbhou A, vk ie-
T&oeTe &v 1) oxéois R = {(x,y) [x = y } elvar fi &1 dvarkAaotikd, *Emions &v elvar oup-
peTpIKN | METaPaTIkY.

68) N& ttetdoete Gv af dxdrouBor oyéoeis elvan f) Sy petoParikal ;

«) Ry={(1,2), (2,3), (1,3), (3,3) } .

B) Ra= {(xP): (Bsy): (B:B): Cvi¥)s (¥, (,8), (8,9), (5.,8), (=)}

Y) R, = { (1,2), (2,3), (1,3), 3,4, (1,4}

(*) Blg plav oxéawv 3idopev ouviBos o Bvopa tig ouvBhune e, red) dmd admly xa-
Boplletat ™ oclvorov T@v Levydv, mod dmotehobv TV oxfaow.
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69) Els T8 oiworov U = {2,14,70,210 } v& terdoere. &v # oxéors R = {(x,y) [x
Biaiptrns ToU y } elvan § 81 peTaPaTii. N& 2erédoere Emlons &v {4 R elven § &y dvokAa-
oTik) kal GURHETPIKT. s

U 70) Eis T& oUvoroy U Tév &vBpdv Evds ywplou v tie-

Téoete &v | oxors R = { (X,y) [ x &BeAgds ToU y } elven
&yt peraPatikf. MAmwws # oxéors elvar kal dvakAaoTikt i

GUHHETPIK ;
71) Eis 7o Tx. 21—11 PAtémere 10 Sidypappa mds
oytoews R. N& oupPohioere pt dvaypaghy Tév oroiyeiewy
Zy. 21-11 s THY oxéow xal v éfetdoere &v elvan peTaParTiki.

22| EXELIE IZOAYNAMIAE EIZ ZYNOAON U.
\

EfSauev els T& mponyouusva oyéoels, &md Tas dmolas &M elven  dva-
KhaoTikal, &Man ouppetpikal, &Aci peToPariked, &AAen dvakAaoTikal kel
ouppeTpikol (F)k.T.A.

“Yrdpyouv Suws oytoers, ai émolar elvan ouyypévws dverhaoTikal, oup-
petpikal xal petaParticad. Al oyéoeis aUTai Aédyovtar oxécsig igoduvepiag.

Mopaderypa lov. AiSeton fva olvorov pobntédy M = { o, B, ¥, 8, & { } xai
[nreitan v dEetacdi] &v /) oxéors R = { (x, ) [x Exe aitd TO dvdoTnpe pé TOV
v} elver fy &1 oxboig looduvepiag.

"Anévinoie. Mpddtov # oyéois elven dvaxAaoTikn, Si6Ti k&fe pobnTis
#yel 10 1Biov dwdoTnua pé Tov fauTdy Tou kal Emopves T& felyn (o), ®.p),
(v,y), (8,8), (g8), ({,0), dviikouwv els TV oyéow R.

Aedrrepov, v UroBiawpey &T1 Evas ModnThS o ExEl TO aUTd dvdaTnua ME
Tov B, TOTE Kl & P Eyel TO aUTd dvdoTnua pé TOV o kal ETropéves &v (¢, B,) ER,
Tote (B, @) €R. ‘H oyéois Emopbveos elven ouppeTpiki).

Tplrov, édw &vas pofnThs o Eyn TO alTd dvdoTnua pé Tov P xad & B 710 aTd
Guéarnic pé Tov g, TOTE Kal & o Exel TO aUTd dvdoTnua pE ToV £, SnAad (x, P)ER
kal (B, €) €R = (o, &) €R. *Apa # oxtois elven petoPorikn. “H oxéols Aordv
R el oyéois loobuvapios.

"AbioTraparipnTov elvon 81 1 ouvdnkn «Exel TO alTd dvdoTnua pé» Bia-
pepiler TO alvodov (¥*) M els UmrocUvora (KA&oeis), kabéva &d Ta omola Trepl-
AapPdver Tols podnTds, TroU Exouv TS alTd dvdoTnua peToEU Towv.

"Edv .. Umobéowpey 71 ol pabmTal o, B, € Exour dvdortnpe 1,80 m, of
v, [ Exow dvdornua 1,75 m el & 8 1,65 m, TéTe 8% Eyoopev Sicuepropdy Tol M
els Tpeis KAGoes, &5 { o, B, e}, {v,(}, {8}

(*) Adv elvor drapaimyrov pla oxéorg v& elvar dvasdactind) elte cuppetpixh elte pera-
Batuh. ‘H oxtows my. R = {(1,2), (5,7), (2,16)} 8&v elvar ofite dvaxhaotind), ofite cuppetpued,
ofite petofatinn.

(**) ‘H owbiun vabe oytoewe londuvaplag Stxpeplfer v Baoiedv cbvorov.
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Eig 16 Zx. 22-1 BAémere T Sidypoppa Ths oxioews R xad Tds kAdoers,
els Tas Omolas SipepileTon TO M, af
omoicn  dvopdlovtar kAGoeig iooduva-
piag. "Omreos SroxpiveTan els TO Bidrypap-
pe (o). 22-1) elvon Suvarrdy vé Eycopev
KAdoes loobuvapias pE SUo oToryeia
7 kal pé Bva povov oToixeiov.

TMapaderypo 20v. N& Eetaotiy &v
# oxeors R = { (12), (L1), 1), (2,2),
(33), (23), 32), (1,3), (3,1)} elven

Zyx.22 -1 oxéols icobuvapios.

*Arnavinoig. "Exopsv : M= {1,231} T={1,23}, U={1,23},

o) Eig v oxéow dvikouv t& levyn (1,1), (2,2), (3,3), &pa elvan dvakia-
OTIKT).

B) ’Edw &voAA&Ewpey T& péAn TV [evyddv, Tou d&motedolv Thy R, 1 oxé-
ois Stv peTaPdAAeTon: TpdkypoaTt Exopev TOTE :

{0, (L1, (1,2, 22), (3.:3), 32), 23), B, (1,3 }=R
‘Etrouéveos ) oxéors elvar guppeTpik.

y) “Exomev &xoun :

gﬁiﬁ }’“UER gggg }:»(1,2)ER
GOk J-aver DR 13 er
ggiﬁ } =(@DeR ggig }x»(2,3)eR
SHeR J=oaer ADER (15 n
GHer =over GDER | er
g’;?gg }=>(3,3)ER KT

dnAadn 1) oyxéois elvan kai peraPaTikn. “Apa elvar oyéols ioodlvauias.
Hapaderypa 3ov. [vowpilopev &mwd Thy mpwtny T&w &11 BUo elfeicn g
kol g fvds EmiméSou P Adyovron TrapdAdniol, &&w, kol pdvov édw, 1 Toud Twvy
elvon 1O kevdv cUvolov, SnAadn g [ [ & <> g Neg = . AluplvovTes TV Opi-
opdv oUTdy B& Aéycpev &Ti SUo elfeion évds EmimeSou AéyovTon TrapdAAniol
g, kad pdvov g, f| Toun Twv elvon TO kevdy oUvohov | oupTriTrouy, BnAadt

glla<agneg=C 0 =5
Els Thv mpdTny TepimTwow Aéyousy T Exopev elfefas napaliirovg pi
orevily onpaciay els T Seutépav Aéyousv &Ti Exouev euBeles TapoAifious pd
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ebpeiav onpaciav. Eis 16 &7 pt 10 oUpPorov || 8& évwoouper TapaAAnifew upé
eUpeiav onpaciov. ;

"As EEeTdowpey Toopa, els T olvodov E, Tév elBeiddv dvos émiméBou P, ThHv
oxtow R = {(x,y)/x mopdindos pds y }, Sndodh R={(x,¢)| x|l v}
xCP wCP

*Ev mpeoTols TaporrnpoUpey 811 1) ouvBikn «mapdAAnAocs Tpos»y Biapepilet
10 ouvodov E, T&Y edfeiddv ToU mimédov, els YmmooUvora (kAdoeis): Aot ai eU-
Beten Tou E, ol dmoiecn elvan apddAnior mwpos uiaw dpiopévny edfeiay g, &ro-
TeAowv plav khaowv ), Smes ouvnbus Aédyousy, piav SiedBuverv. Kébe pio &mo
Tas elbelas abtds elvon Bvas dvTipdowTros Tiis Sieublvoews kal kaBopilel adTnv
(ox. 22-2).

To odvorov R = { (x, y), | x ||y) &ls 16 olv-
ohov E, Tév elfaddy ToU P, elvan, PePaicws, fva &rer-
poouvohov kol émoupéves TNy oyxéow R Bév fjuro-
= poUpey v& THV TTpOOTCWUEY UE Guorypa@nu TGV

otoiyeley Tns. Emeidn) Spcws xkdbe elfela x elven

2x. 22 -2 TapdAAnios Tpds TOV Eautdy Tns, T& [eyn (X1, X1),

(Xa Xa), (X3, X3), K.T.A. 8& dvnikouv eis THy oyxéow R.

‘Emopéveos ) R efvan dvoxdaoTixd. *Emiong, éweaidn, dav x; | |y, ToTE kai gy | [xy,

SnAadf v T [eUyos (X, w,) Qvikn eis Thv R, TéTe kai 1O (W, %) 8& dvnixn
gls Ty aytow R, 81’ altd 1 oxéols elvon ouppeTpIkT.

Téros x ||y kal @ ||z = x || z kob Eropévess ik kdBe Tp1é&d@a a1V X, W, Z,
Bix Ty omolaw (x, ¢) €R kai (y, z) € R, Exouev xai (x, z) €R, ancxﬁh 7R

elven kol petaParikn. Elven Aormév f) R dvenAaoTikr, ouppetpixh Kol peTaPo-
Tikf), SnAadn elvon oxtors iooBuvapics.

_//_"

AZKHZIEIZ

72) N& tetdoste &v f) oxfors R ={(x,¢) [x = w ] els 7& olvorov E, T&v elBu-
ypdupwv TunudTwy, elvar f Sy1 oxéors loobuvapias.

73) N& erdoere &v f oxtois Ry = {(x,9) ot U
X ~ g} els fva olvohov E &md olvoda, elvan f &y
axtois looBuvapias.

74) Na terboere &v 1) oxéors : ol v [
R = {(c[,ﬂ), (B'G)' (o,a), ([3:[3‘): (E’JY)I (r.B) O@
Y, (ri), (oY) } elvan i 81 oytois looSuvapias.

75) N& tetdoere &v 1) oyéors Tiis dmolas T
Bidypappa PAémere els T Ex. 22-3 elvan oyéors foo-
Suvapios. 2x. 223
e

33. ANTIEYMMETPIKH EXELIE MEZA EIZ ENA IYNOAON U.

"Eote | oxtors R = {(1,1), (1,2), (3,4), (5,2) }. "Excouev T = {1,3,5},
T={124}, U={1,23,45}. Moparnpolpev &1 7| R 5tv mepibyer 16 &vi-
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c"rpoqaov Qgﬂg_#ocvgp_qs _gghqaou;;mg ;.xe pEAT & SiagopeTik cy'rmxslcx TOU U
(R avuiovppetpiki) <= (x, yeU, x ;é v kol (g, W) ER = (y, x) ¢R).
AUTd onupalver &1, v (x, @) € R kai (y, x) € R, ToTe & elven x = y.

*HutropoUpey Aoitrov va eltrwpey 8T ¢
(R avuovpperpikn) < (x,yw €U, (x,y)eER kai (y,x)ER = x = y)
KAaooikov Trapddeiypa GuTIOUHMETPIKTS oXéoEws elvan 1) OYECIS «UEY -

AUTEPOS TOU» €l TO gUvolov TGV QUOIKGY &pi1fudv, 8nAadn n oxEals :

R={(x ) |x >y} ptx,yeN. Mp&yuar, & &va lelyos ut oTorxeia &mo

16 N (Sidgopa petaly Twv) dvriket els THv R, dmes T.x. T (eUyos (5,4), Biom

elvar 5 > 4, 16 &vrioTpogov LeUyos (4,5) Stv dvrker els Thy R, 8iomi Bev loyle

43 =15

24, IXEZIZ AIATAEEQL EIZ ZYNOAON U.

Mia oyéois, els Eva olvodov U, Aéyetar oxioig datébenms, tdw, kal pdvov
t&v, elvon GUoKAQOTIKY), GVTICUMPETPIKT Kai peTaBaTik.

: Hapaderypa lov. ‘H oxéois R = { (x, w) | x Siopérns ToU y } els cuv-
oAov N, T&v guotkéy &pbudy, elval pia oyéolg daraiews.

Tpdrypart @ 1) mas &piBuds ToU N elvan Sicupérns ToU dautol Tou' 6 1
m.x. elven SicipéTng ToU 1, & 2 ToU 2 k.o kal Emouévess Ta [ebyn (1,1), (2,2),
(3,3) x.T.A. &vrixouwv &is Ty R. "Apa 1| R elven dvaxhaoTikn. 2) *H R elvan &vTi-
ounpeTpIKT, Bi1dTL TS [elyos .. (4,8) dvfikel el Thy R, dAA& 16 (8,4) Siv dwn-
xel el aTry, 51611 & 8 Biv elven BiaupéTns ToU 4. Kai yevikéds, &v Ever Sioetary-
uévov leGyos pé péAn &ard SiopopeTikd ororyeia Tou N &vrikn els Ty R, TOTE
T dvricTpogov Tou elryous cuTou Sév duriker sis Thy R. 3) ‘H R elvon perafa-
TiKn). Tpdrypary, #&w Evas puoikds &p1Buds x efvan Bioapétng Evds &hdou W kal O
W &vds TpiTou z, TéTE Kad & x 8& elvan BicupéTns ToU z kol ETopéves B Excouey
(x,¥) ER, (y, z) = R kal (%, z) e R. ‘H R Aormwov elven dvoxAaoTixn, GuTioud-
peTpixf kol peTaPaTik, &pa elvar oxtols Siardtews.

IMapadeiypa 20v. ‘H oytois Ry ={(x¢)|x <y} €5 16 olvohov N,
puUoIk&Y &pifudv, elvar oytols Srardlecws.

Mpdyuar : 1) Ak kéde x € N elvan x = x xai Emoptves (x, x) € Ry, &pa
1 R; elvar &vakAaoTiky.

2) ’E&v x, w € N kai loyin x < y, ToTe Biv loyver y < x, TO dmoiov on-
aiver 671 : & (X, @) €R,, wt x # y, T6Te (g, x) ¢ Ry. Ot my. 2 < 3 xad
gropéves (2,3) e R, dAA& 3 € 2 kal émouévess (3,2) ¢ Ry "Apx i R, elvan Gu-
TICUPHETPIKT.

3) ‘H R, elvan petePartixd : 8iom, &awv x,y, z €N kal elvar x <.y kad
Y < z, TéTe 0& elvan kad x < z kad Eopévess (x, @) €Ry, (, 2) ER, xal (%, 2)
€R,. *Apa 1) R; elvan dvaxAaoTikr, duTiouppeTpiks] kal peTaPoTiki, BnAadn
elvan oyéois BiatdEecws.
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25, AIATETATMENON LYNOAON. :

&y ouvodov, els T& dmrolov &xer dprobii pla oxéors Biardtews R, dvoudle-
Tar Sraretaypévoy ohvokov (pE T dvewTépw oyxéow). "QoTe TO clvolov T&Y Qu-
owév &piBudy, tpwdiaoubvov pt THY oxtow R = {(x, y) [x Bicupérns ToU
v } elvar BiareTarypévov auvodov (§ 24, mopdderyux lov).

To oalrrd olvorov N Epwdiaopévov pé Thy oxéow R; ToU dwwrépw Trapo-
Betyuorros Tiis § 24, SnAadh ut Thy oxéow « < », elvan Erfong SiareTorypévov.

To alré olworov N Slvaran v& «Biaraxfij» xad udé Ty oxéow R, = { (%,
y) | x ToAAamAdaiov ToU  }, BiéT kal aUTh 1) oxéois elven pia oyiols Biord-
Eews péoa els 0 N (elven SnAadr dvardaoTixy, &vTioupleTpik? kal peTaPorikn).

AT T& mponyouusva ouvéyetar 8Ti &va oUvodov elvan Suvartov va Six-
Tax®i] kaTd TepigooTépous Tou Ewds TpdTrOUS.

Maparnpolpey Tdhpa 8Tt ik Td olwodov N s Tpds Thv oxéow R,, 8n-
Aadhy THv oxtow « < », loxle 7y Efjs [BidTns :

Admévx eNkaimivy eNloyler fi x € ¢ i y < x, SnAadfy | povov
(x, ¥) €R 1 povov (y, x) eR.

‘H airy 1B18Tng Sues Biv loyuer Bikk 6 olvodov N cos Trpds Thy R, SnAadh
Thy oyéow «x SicpéTns ToU Y, 8161, & x, W elvan BUo TuxévTa oToixeic ToU
N, 8&v loyUel dmwobnmoTe # (x,y) €R, SnAabd) & x elven Siaupérns 1ol y, fi (W,X)
eR, 8nAcdh & y elvan SicipéTns ToU x.

Fevikéds éw ouvorov U Siamerarypévov é mpods ulav oxéow R, upé Ty
BiotnTa Sik mév x € U xal wdv @ € U loyver 611 ) (x, y) R f) (y, x) €R,
Myeton ohikidg Sratetaypévov kal f) R Aéyeron T6Te dhaxn) Srdradlg, GAAws Aé-
yeTar pepikds Swetetaypévov xal ) R Afyeton pepikny SiGragis.

Olrw .. f) oxéois R, ToU dvwTépw lou mapadelyuaros Tiis § 24, elval
plo pepixty Bidradis, 81611 Umwépyer mx. TO LeUyos (3,5) Tou aird kol TO dwi-
otpogdy Tou (5,3) Stv dwrikouv els THy R, &16T1 olre & 3 elvan Srcupérns ToU 5,
oUte 6 5 ToU 3 xai 3 €N, 5 € N. ‘H oxéois Suws R; ToU 20u rapadelyparos Ths
§ 24, elvan pla Sk Sidradis, S16m Si&k &Yoo TuxdvTa oToryela &md TO N, foTw
a, B, fi 8& elvan o < P xal dopdvess (o, P) €R,; A 8& elvan P < o kad Eropéveos
(B, @) R,

AXZKHZIEIZ
76) Els fva q)uRdtmou TGV guvbpwy 1 ppoupd &moteAeitan &md Eva Aoxlav A, BUo Bexa-

B A [
B

Sy, 25-1 Ix. 25-2



veie 8, 8, kai Tpels oTpaTidiTas oy, 0y, 0y Els 16 olvorov U= {A, &, 5, 0y, 0, 05} 4
ouvlfikn «& x UtroxoUer els T¢v w» kabopller fva olvohov feuydv, BnA. 1dav oxtow.
a) Né& xaboploete dv ) oyxéors alrn elvan dAixdy fy pepixty fird rakis kal v& Bikaioro-

yfoere Thy &mwdvrnoiv cos.
B) N& x&uete Td 8i&ypappa Tiis oxboews. TMas &mwd 16 §1ddypappa fumopolpey va

Siaxplvopev &v elvan SAikh 7 pepikty Sidratis;

\/77) Els 16 ovvorov U = { A,B,I'A }, dmou t& A, B, I, A elireq & olvolg, Trou PAémeTe
els 1O Sidypapua Tou Zyx. 25—1, va kafopioere pt dvaypaeiv T&Gv oToixelwv Tns TV
oxtow Ry = { (x,¢) [x '= y }. N& tetéoete &v f) oxéols elvon oy bois Sraréews kal &v elva,
v& EEnynoete T Sidrafis elvan @ pepixty f SAxn.

\,78) Els & otvoAov U = { A,B,lLA } &mov & A,B,ILA, €var T& olvoda, T&v dmofwy
16 Si&ypaupa PAfmeTs: els TO Bidypoaupa ToU XY. 25-2, v& ‘«txBoploeTe pt &vaypaehy T
{euy&v, ToU THY &TioTeAoUv, THY oxéow

R, = {(x9) [x S v}
"ETeita v éEe-ré:crs're &v f) oxtois elvan Sarélews, kx, & elven, T eiSous elven kal

: =T
ATIEIKONIZEIZ — LYNAJPTHEELS

‘H &woix Tiis ocuvapTioews, Ty otrolav i n yvewpilousy, 1railer omoudaiov
pdAov Téoor els T& MabfnuaTikd, doov kai &l T &5 'EmioTriuas, ToU T& Xpnoiuo-
TroloUv. A1’ eirrov Tov Adyov Bidouev E8& ulars edputépav dvéarTubiv ik Thy Ev-
voiav TlS CUVOPTHOEWS.

Sl ;

26. AITF.JIKONIZIZ ZYNOAOY EIZ ZYNOAO™:,

A} “Eotw &T1 A kai B elvan 8Uo olvoAa Sidgopa Tois kevol, Syi dvoryKaics
Bidgoprx peTokl Twv, EoTw 58 ST pE fwee k&molov Tpditov &vmioToiyilopey els
w&v orroixelov x €A Eva (kal povew
fva) cToixelov Wy € B. “Eve Tpdmov &v-
TioTC ()05 PAETETE TTApaTrAEUpws BE &
BéAn ToU SiaypdupaTos (Tx. 26-1).

Eis Thv & Adyw dvuotovgiav,
Strexs PAétropev, &V oTorkeiov &md TO
A ixe &va ( kal pévov) dvtioToixoy oTol-
X:Tov &md T B, SnAadh els thy &vTi-
croiylay oy ¥pnoipomoiol vta SAa
T& oToiyeix A.

Ao ThHy Trponyouuévny &vmioToiylav Spileten T olvohov BiaTeTorypt-
veov Jevy@v F = { (a,v), (B.A), (v.x), (B,x), (sA). }

Té gdvohov F elvar pia oyxéorw; and 10 A eig t0 B xai napatnpodpsy &ig
adtiy 6t: 1) wav gToixelov ToU A TrapoucidleTon dog TpRTOV MEAOS KATTOIOU
&mrd Ta SiareTarypiva [eUyn, Trou &momeAolv Ty F, 2) mdr oToryeiov Tfis F
elvan SiareTaypévor felyos ue mpdTov witos Tou &md Td A kol pt Seltepov uéAos
Tou TO &vrictoryov ToU mpwTov péAous Tou eis TO B kad 3) &ty Ymépyowv &Uo
| TeprocdTepa oroixelax Tiis oytgews F' ud 1O aird mwpddTov pédos. “Qoe :
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‘H oyéow F ehvon pia cuvapineig pé nediov dpiopod tng 1 A xai pé mediov
vy npdv g Eva brnosbvolov tob B.

‘H ouvpnols aUTh fumopel va& cuuPoMobij og Efs -

F={(x4)|x €A xal y T &g 70 B dvricroixov ToU x T

TMéoa cuvdpTnots pé Trediov bpiopol, Eotw A, ko Tredlov TGV TPV TNS
B Umrooivohov ouvdiou B ouvnbileTan va dvopdleTan kad povosfpavtog anei-
kéviowg tob A elg to B A amAds drnewkéviors tob A eig t B.

Méoa wovoohuav-og &mekdviars, EoTw F, &vos ouvdAou A eis &va oUvohAov
B, Snhad? maoa cwvdptols F ué mediov opiopoU Tns A ked Trediov T TIHGV
s Bva Wmrootvorow Tou 3, cuvnBileTon va cupBoAileTal kol cos 8Efs : F: A—>B
xal BiaPaleten @ f) F muxovifer 1o glvohov A eis 7o B.

*Avti Tol ypduuaTos F fiumopoUuey v& XpToIMOTIOINGWHEY Kot otrolodn-
mote &Aho, ouvffws B¢ @, 7, g, R x.T.A

*Eotw uia Tuyoloo HOVOSTIHOVTOS &meikdviors f : A—B kai EoTw éT1
gis TO oToryEio, T.Y., X EA dvTicToIKET TO W € B TOTE 16 x dvopddeTan apyé-
torov ToU y, T B¢ y dvopddercn eikdV ToU X KT THY HOVOST|MOWTOV &TTEIKO-
viow  xed oupPohiletan pi [ (x) (BraPdderon : ép ToU xi). To I (x) Aeyetau kol
npf tiig svvapriioswg sis TO x. "Huaropolpey Tdpa v& yp&ywpey TIAT|pECTEPOY -

{
f:A>B:xeA>I(x)eB
moU SioPdeTon dos EEfjs ¢ f) cuvdpTnois § &reixoviler TO oUvorov A gis 1O B, coTE
T X €A v& &meovileton Si& Ts ¥ els To f(x) €B.

Snueiwots. "Emadn, dmows eibapev, 1 fwola &mreikoviors Tou A els 6 B, oupmitTal pE
Ty Ewolav guvdpTnots pE mediov dpiopol 15 A kal Tedlov TéY TIMGY TNS fva UtTrooUvoAoV
ToU B, &i& ToUTo els T& Ewdpeva ol Spor govaptnels xal dnElkoviclg B XpNolpHoToIoUYTAl
&B10pbpus.

B) "Otav ypnotpoToloUusy Tov Spov «GUVEPTNOIS» T peToPANTH X cA
AbyeTan @veiaprtog petafinti Tis ouvapTTioEWS KA 1) petaPAnTh Y = f(x) €B
(moU elven 1y eikoow Tig x) Aéyetan E5mprnuévn petarned tiig GUVAPTIGEW®S.

Mapatipnols. Eimoper s & mrponyoumva &1 ) dutigToria, Trou opi-
letan, 6Taw els ke oTongETov Evds ouvohou A dvtioToryifoper Eva (ko udvov)
oToixelov fvds ouvdhou B, mpayupaToTolEiTal (kT k&TrOloy TpoTOVY. Tpid-
ot dwTigTolyioews UTTdpyouy ToAkol: Evas TROTIOS elvan m.y. pé mivoka, eis TOV
dmoiov kaTarypdgovten of Tipal THs peTaPAnThs x ked of &vtioTolyol Tipal
s uETaPANTHS w. TuvhiBeos BiSeTon cuvBAkn (TUTICS T TPOTACIS), pé THv droiav
TpocSiopileTan 0 BeUtepov WéAos ToU kddz [eUyous, &Tav 6piodi TO TP&TOV,
&Trws B& 1Bcouev koTwTEpw &g Sidpopa TapadelypaTa.

27. MONOZHMANTOZE AMEIKONIZIE ENOE EYNOAOY A EIMANQ EIZ EYNOAON B.

Els T& mponyouueva (§ 26, A) eiSapey THY HOVOOT|HOWTOV GTTEIKOVICIY
f : A— B. Eis arhy Trapactnpotuer 811 Urépyer aTotyiiov ToU B(To 1), xwpis &p-
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XéTumdy Tou els TS A, BnAadn els oy Sév tupavileTan xkébe oToIxEiov. TOU B

s elkdov k&mrolou oToiyefou ToU A. A aUTd
Aéyouev &T1 Exopev &meikdviow ToU A péoa els
10 B. "Hutopel Spcws vé oxepfij kowveis kai po-
voonuavTous &mreikovioels &vds ouvddou A eis
oUvoAov B, kord Tds dmrolas kdbe oToryeiov
ToU B elven elkcdov x&mrolov oToiyelov Tou A.
OUrw els 10 Zx. 27-1 PAémeTte piov To1X0-
TNV &TeIKoviow o pé «oUvohov  &pyYeTUTTwow»
TO A ToU ZY. 26-1 xai «olUvorov eikdvwy» TO
B Tou Zx. 26-1.

K&Be povootjuavrtos dmeikdviots, forew f

og:A—>B
Zx. 27 - 1.

: A — B, els i étrolev mdv oTot-

xeiov ToU B elvan elkcov k&molou oroixelou ToU A, Aéyetan povocipaviog dnel-

k6vioig 1ol A &rave eig td B.

OlUtws f) &meikdviols, ol TapioTdvetan els 6 Zyx. 27-1, elvon pia povo-

ofipcvros &meikdviols ToU A émdve els TO B.

_—

28, AM®IMONOZHMANTOZ ATIEIKONIZIZE EYNOAOY A EMANQ EIZ ZYNOAON B.

TMaparnprioaTe THY &meikdvioy o els 10 Tyx. 27-1 kai Ty &medviow @

gis TO kaTwTépw Zy. 28-1. BAémere 6T kal
i o kal 1) ¢ elvar povoorpavtol &reikovioeis
gvds ouvbrou Emmaww el &AAo ouvorov. Ala-
pépouv Supws kaTd TouTe : gl ThHY o U-
T&PYOUW oTolYeix ToU ouvdhou TV elkd-
vov B, moU Exour TmeplocédTepa dpyéTuTa
&mwd Eva, X elvan o(e) = p kal o (8) =
Els Thv ¢ Spws autd Biv oupPaiver, SnAadh
els T ¢ x&Be oToiyeiov ToU ouvddou A (Tdv

?: K>A elkoveov), elvan elkdov pdvov dvds aToryelou TolU
Zy. 28 — 1 ouvdrou K (Tév &pyemimoov).

Kabe povbof]uuvtog arnsikéviolg Evog ouvolov A Eravo eig obvolov B, sig
TNy oroiav copPaiver ndv otoryeiov tot B va elvar sikdv povov Evog atoiyciov
To0 A Aéyetal Guoipovoofpaviog aneikoviclg tod A érdvo tig to B, eite aneiké-

wioig €va mpog Eva tob A émavo eig 10 B.
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29, AMOIMONOIHMANTOE AIEIKONIEIZ EYNOAOY A MEEZA EIZ EYNOAON B.

Maparpfioate Ty &mekdviow f :A—>B els 10 Zx. 29-1. BAémere 611
Stroxs kad els THY &mreikdviow ¢ ¢ K— A
(Zx. 28-1), Bibgopa petaly Twv &pyé-
Tutra Eouv Siopdpous peTaly Twv elxko-
vas, &AA& xé&Be oToixelov ToU B By
elvan elkcov oTorxelou ToU A. To oToryxel-
ov 2€B Ty &t elvan eixcoy wowevds
oToryelov ToU A.

*Exopev Aottrdy Twpa &UPIpOvVO-
1: A>B chpavtor &meikdvigiv ToU A péoa Eels
Zx. 29 —1 b B, ked 6yp EnGve els O B.

30. MAPAAEIIMATA AINEIKONIZEQN (EYNAPTHEIEQN).

Mapaderypa lov. "Ag AdPwpev c alvodov A 1O olvorov T@v duepaicov
THs "ANyéPpas kal cx clvodov B To 18i1ov T A. "Ag dvmioTorxiocwpey Twpa elg
k& oToryeiov x £A T x2, Tov elven Emlons oToiyeiov ToU A. ‘Opifopev oUTw
ulay &mekoviow Tou A els TO A :

f:A=>A :x—>x2

Maparnpobuey 871 k&b x €A Exer plow elkdva f (x) =x2 € A, 50T xdde
dpanios Exer &va TeTpérycovoy, Tou elvan drrioms dxépanos. *AAAG mdw oTorxeiov
ToU A Bty elvau elxdov (pt Ty f) k&mrolou oToiyslou ToU A, B16T k&b dxépoios
Bev elvan ko’ &véykny TeTpdrycovoy &AAou dxepadou,

"QoTe 1O oUvorov T elkdveov efvon yvriolov Umroouvohov Tou A. "Exopsv
Aoirov &mAdx dmeikdviow Tou A péoa els TO Al

Iapaderypa 20v "As A&Poopev méAw 16 olvohov A T&v depalcwv TS
"ANyEBpos kol dx oUvohov B Td olvorov Tédv dxepadwv, Trou elven TéAsix TeTpd-
yova, Snhady A= {0, £ 1, +2,4+3,... ,B={0,1,4,9,16,25,... }. ToTe

{

ué Ty d'imxévmv f:A—B:x—>x2 x&e dxépaios ToU B elveu elkcow Svo oTor-
Xeloov 100 A (r.y. & 25 € Belvan elcov ToU 5 €A kal ToU — 5 € A).“Exouev Aormov
Tépa &meikéviow ToU ouvédou A Emdweo els TS B.

Iapaderypa 3ov. "As AdPeopev dos otvohov A Td guvolov T&W duepaicov Tijs.
ApiBunTixfis kal &g alvorov B Td cuvorov Tév dxepalwv, of dmolor elvan TéAeix

1
Terpéywova. Els Thy meplmrwow alrhy, uté mhv &mexéviow f: A—>B :x —>x?,
xéde dépaios Tiis "ApiBunTixiis dmeikoviletan els TO TeTpdrywvdy Tou, SnAadh
kéBe dwépaios ToU A Exer elxdva TO TeTpdycovéy Tou els TO B kal kébe oToieTov
ToU B, elvan Terpérycovov &vds pdvov dxepadov &mrd T A. “Exouev Aoimrdy Tdpo
&ugipovocmipavTov dreikdvicy ToU A Emdvew els TS B.
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IMopaderypo dov “As AdPeopey Thv ouvdptnaow :
= {(2,20), (3,30), (4,40), (5,50)}

TMoparnpotpey 11 elvan : TT= {2,345}, T={20,30,40,50 }. "Exopev
EE @ picv &ugipovootipavTov dmeikdévicy Tou I #rdww s 16 T. Eikdw Tod 2
gwan O 20, dnAadn f (2) = 20, f (3) = 30 x.T.A. *Apxétutov Tou 50 elven 15 5
eT.A Mg Ty | &meikovileTen TO TreSiov dpiouol Tny; TT (ouvohor & dpyeTUTwY)
eis TO TeSiov T@Y TindY Tns T (oUvorov Tév elkdveov). Taparnpolpey Erions 8T
gis THY TIpfy X = 2 duTioToixel A Tty W = 20, ou efvar 10+ 2, SnA. 10 - x xad
yevikéds kéde x €T &mewovifeTon €is 10 10-x € T *Hptropoiiper Aoimov v ypd-
weopey f o TT— T - x £ 10x, émov x €{2,34,5 }.

Eis 70 Zx. 30-1 PAémete Sikypapua kal yewpeTpikiyy TapdoTacy Tis
ouvapTroews f. ‘H yewpetpikn Tng mTapdoTaocis elvar O onpelootvoirov { A,B,
A} Eis 10 Zx. 30-2 PAémere
yA S : o

gvat &GAAo Sidypappa T f.
50
40
30
20
10

0

2 g a5
2x. 30—1 Zy. 30-2

IMepaderypa Sov. “Eotw fy owvdptnos ¢ = { (5,1), (4,1), (2,1) }. “Exouev
M={542} T={1} M iy ¢ T Tedlov Spiopol Tns &meikovileTcn Emdweo
els TO povopeAds ouvorov {1 }.

Maca ouvdpTtnols, ToU TO Tediov Téw Tiuév Tns elven povopeAds clvoiov
AtyeTon otabepd ovvaptnews. ‘H o = { (5,1), (41), (2,1) } elveu Aormdw ora-
fep& cuvdpTnais.

Enpeineois : Eis Tés cuvaptiioss Tév dvwTépw TapaBeypaTey Tapatnpolper 8Ti T
wedla OpropoU Twv ked T& Tedla TEOV TIPGY Towv &reTeAoUvTon &md &pi1Bpols, Bi& ToUTo
guvapTnoels s al dvwTipw dvopdlovtan apBunuikal cuvaptio e,

Hapaderypa 6ov. "Edv dvtioToiyiowyes eis k&be Kpdrrog Thy mpoTetousdy
Tou Exouev plav &meikdviow  ToU ouvdAou Tév Kparév sic 1o olvoroy Téw Tpo-
TEUOUCQV Twv Kai HEAIoTa picvy dugipovcotipovtov dmexéviow émdvw. Elva
f CEAAGs) = "Abfjven, f (FedAia) = TTapior Al ‘H Péun elvan pé v § 4
glkoov Ths lTadias k.T.A.

Tlapaderypa Tov. TlapaTtnefioaTe T&s KOTWTépw dyTioToyias :

L) SR R e
Vo v
e R (G
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0:5,10,55; 0,555, 5% 05558 oS
Mpogavdy, al dvewTépw dvmioToryicn épilouv ouvapTtiicess. Els Tds &veoTépw
owapTroes (&meikovioels) 1o medlov Spiopol elvon TS olvorov T&Y QuoIKEY
apiBudv. Mia Toleirn ouvdpTnois Adyston dxohovbia.
levikés 1) owdptnots veN — a, € E (1), &mou E Tuxdv olvolov dvri-
Kelpévaw ufy kevéw, SnAadd) 1) &meidviois, wou SpileTan &mrd ThHv &vmioToixiav :
IoividheB: | syl
e e v
(Sl (g e o Gl
AéyeTar axolovBic. ctovyeiov 1ol ovvélov E.
Zuvnfas TrapedeieTon f) TPWTN ypoauun kal ypdpovral pévov of eikdves.
Mpagopey SnAadt) & oy, Cty, Og « v oy Sy o o« @Y)]
Al elxbves o, gy, o kTA. AbyovTon Bpor Tfis dxoAoubias.
T elxéva o, Tol v €N Svopdlousy vwooTdv Spov Tiis &koAoubias kail Tov v Sel-
KTV TOU épou a,. ZuvTopdTepor Ty drxoAouBiaw (1) cuuBo?xiQoueu:é::ju:l,Zj,,.

AZKHZEIZ

f

79) *Eotw f owdptnoisf : Np—- Ny ¢ x =X + 5.

N& elpete Tiw Tinfy THs ouvapriosws els 16 2, SnA. v& edpete To { (2).

"Emions & £ £0). Ti eldous &mecdnigw Exopev E8& ;

80) "Eotw A Td olUvolov Té&v moAewv ToU xdopou kal B TO ouvorov Tdv Kpatdv
ToU kdapou. ‘H oytow: g, mou dplleTcn &md ThHv guviixny « X € A elploxeta els y € By, efvat
i &)1 dmeikdviors kad Brarl ; Ti elBous dmedviow Exopev 858 ; N& edpete 7& g (Mé&rpat)
g (Aeukwoia), g (MiA4&vov).

81) *Eorw M T oUvolov T@v pabnTév Tis TdEeds pas kal E 1o oUvolov T&v Eme-
wpwv Tov. *Edv dvtioroiylowper kdde padnThy els TO émdvupdy Tou Spifouev plov dreikd-
viow ToU M elg 76 E. Ti z180us dmeikdviow Exopev, dtav Siv u-rrdp)(ow ouvwvupial ;

82) N& tEetdoete &v, f) ouvbhkn «b X Siv EkTIu& ToV Y» eIs Td gUvolov A, T&V kaTol-
Ko iGs méAews, Splln cuvdptnow fi dmAdds oyéow.

83) Né& karaptivets Tivaka pepikév TGy THs oUVapTHOEWS :

®
0:Q>Q:x—>2x+1=y
N& elpete, m.x., T&s EAleiroloas Tiuds els ToV kdTwO Tivok: :
el wis x| -3, =2, —10, ., 1,2, 3, 4, 5 6,

Tial THS \pl -5, -1, 2% B
N& xépere Emarta yewpeTpikiy 'n'o:pdc-rcxcrw Tiis @ 8" SAa T& dvtioToixa [eUyn. O
mapatnpioeTe &1 T& dvidoToxa onueia Tol k&be SiaxTeTaypévou lelyous euplokovTal SAC
tnéve es plav edfelav. M yapdlers alrhy THy evbeiov.
levikdds, Smewr 6& udbwuev els dvorépay Tékw, §) ocuvdotnols o : X>ax + B =Y
(a.B,x €R) Exer &5 yewpeTpixfv Tapdoracty ulay edbeiav.
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84) ’E&v N elvar Td olvohov T&V guIIKdY &piBudy kal N, T& oUvohov T&v dpTicw
QUTIKGY &p1Bpdv, v EteTdoeTe &V 1 oxéois R = { (x,y) [ x € N elvon 70 fipiov ToU Y€ Ng }
elvan &mekdviots ) 8x1. “Ecw val, Ti &mekdwios elvan ; "Edw &vtl ToU Ny AdPoopey Tédw TO
N =i &meikéviow Exopev ;

85) "Av A elvar TO oUvoAoy TGV VUHUQEVHEV®Y XpIoTIQV&OY &vBpdv els Tov kdouov kal
I 76 otvolov Téw oullywy Twv, fi oxéols :

R={(xy)/xeA ixa ds obluyov yel } el &meikdvoss. Awarl ;

i *Av Trapaeiywpsy Thy Adlw €xploTiovidve TOTE # R #taxohoutel v& elvan &meikoviais ;
1ot ;

Ti elBous &meévicw Exouev STav A elvar T& oUvolor TGV VUNgEUpEvV XPIoTIQVEY
&uBpdv els Tov kéopon kal T To olvohov SAwv TRV UTravBpeupéveoy yuvaikdy ;

86) Mi ThHv yvwoThv pas, &rd THy A TdEw, xaTaokeutiy els k&Be onpeiov M tvds
tmimiSou p dvTioTor{{opEy TO CUMUETPIKOY TOU mpds xévrpov O onueiov M ToU lﬁlou{i‘m—

médou. ‘Opilopev Aormdv olTw &mekdviow, foTw f, ~oU p efs T p. AnA. f:ip—>p : MM
Ne& tetdoere & 1) &mekovions elval &pgipovoonpavros.

87) Né& tetdoete &v # TapdiAnAos petagopdir els TO trrimedov, kaTd Sidvuoux .Kg,
bpiln &mekdviow, kaif, & vad, Tf elous &meikdviars sTvat.

88) N& ffetdoete ui Bwd& oos moapadelypata &v # &utioTpogos -1 wds ouvapTi-
oews [ elvan OTE CUVEPTNUIIS.

:?1. THMEIQMA AIA THN ELYNAPTHEIAKHN OPOAOTIIAN.

ToAcndtepov, (Mepixol 8¢ poBnuaikol &Koun kel oTjpepov) SpiAolvTes Bid
Ty owépTnow .. = { (X )|y =10x }, pi x, y €Z, EAeyov 1) ourdpTNOlS
y = 10x. AUTo fows elvar Evas ouvTouos TpéTos Tou Aéyew. TTavTes EvvooUpey
ke ToTe THY owépTnow f={(x, )| w==10x } ut x, y€2. Mepikol éxppd-
lovTan ouvTopdaTepov. Adyow Tr.x. «fj owdpTnas 10x» pé edlov &piouol TO Z
kel 2wwoolv Ty ouvdpTnoty, Tou bpifeTon &md Ty owbfkny y = 10x, uex eZ.

AUTS cuvnBileton TOAU ouxvd els Thy Quoikty, émou Biapdlopey X
Exppdoeis 8w «f) &méoTacs, Tol BiaTpéyer TO kv TdY, elven ouvdpTnals ToU
ypovous. AUTd onpaifver &t Urdpye ouvdpTNals @ TolxUTn, GaTe & TUTOS Y =
= @ (%), 5i8e1 Ty &mdoTaocw y, TwoU dvTioTonEl el Xpévov X.

ATZKHEIEIEZ EXTANAAHYEQZ

5 89) 'E&v «, B, Y, 5, € Q xal elvar (o, B) = (¥, B), Tf cupmepalvete S1& Tous &pifious
B,y 8; :

90) TTéTe elven (o, B) = (B, @)

91) Né& xobopioere pt &varypagiv Tév oToixelwy Twv Tés oybaers :

o) R= {(x, Wy = ’2‘} pt = {10,3,6,4,2}

B) Ry={x,y)/y=%x+2} els 7& otvohow U={0,1,2,4,5,6,7 }

Y Ri={x,y)x =y} et U={0,1223456T78279}

I) Tlolan &rd Tés oyéoes auTds elvan ouvapTioes ;

1) MAmaws A R, elvan oxéos Biardlecos ; Hepikis ; A |

1) N& xéuere 7o Sikypaupa Tfis Ri.

92) "Eorw A= {a, B,y } fva olvorov walntév wiis A’ Tatews ToU AnuoTikoU Zxo-
Aefou kal B = {5, e} fva cuvorov paBnTdv Tiis E' Tétews ToU Tupvaoiov. ZnTeiTan v& &pi-
ofolv ut dvaypaghv T&v ororxelwv Twv ai oyfoEs :

R,= {(x, ¥)/x € A elvon peyciutépas frwias Tol weB} kal
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Ry = {(x,¢)/x€A elvor uikpotépas HAios ol we B }.

Ti TapaTnpeite ;

93) Na kdpete Tpia Siaypaupara : 1) mds &mexovicews tvds ouvdrcu A Emdve elg
&AAo guvcAov B. 2) Mi&s &ugipove snudvtov drer-
xovioews évog ouvdrou I Emévw el &Ado A, kai 3)
wds dugiuovoonudvtor &TTEKoVioE (35 guvddou E pé-

o els olvoiov B,
94) "Evas paBnThs &pnoev doupmAfpwTor T

Sidypaupa Tis oxéoews« < » €-rws 1O PAémeTe els
T5 TupamAelpws oxfiva. "HUTo LelTe, xopls v& yva-
pileTe ToUs &p1Buols, ol elval  ZTorxeia ToU ouvdAou
A, va &moTeAeicoosTe TO Si1dyf appa ;

TS| 95) N& étevoete v 1) oxéors R = { (1,1),
(2.2, (23), G5, 33), .4, (1.4, 24, (1,3)}
elvar oyxtors Siardlews kal, &v elpeTe 6T1 elven, va EeTdoeTe T Sicxvexbis elven, OAIKT) 1] pepikT).
N& 8waiohoyfoere THv &mwavtnedv oos.
96) "As mepaocTicwyer wt F th diretkdvicw :
F

Z>Z:x —-x—17 {
Znreiton : &) N edpere & F12), F (- 1), F (10).
B) To apyérumov Tis elkévos F (x) =0

y) 'E&v F (a) = —') moios elvan & a. 0

EZ={0,+1,4+2 43,...}).
a
\ oo

]\O Wy



KE®AAAION il

MIPATMATIKOI APIGMOI

\—EEKAAIKH TTAPAZTAZIZ PHTQN APIOMQN

([ 32.) TIEPIOAIKOI AEKAAIKOI API®MOI ME IMEPIOAON TO 0

A) “Ectw & pnTos &piBpds pe &uTITTpbowTéY Tou TO dudywyov kKAdau %.
veopilouev 6T1 & pnTds atrds TpémeTan els Bexabikdy &piBudy kal elven % =0,75.

*Evrlongs of pnol %, %Z(*), —57-, % TpémovTan els SexaBixoUs kol efvan % =1,5,%=
1 3
= 2,125, ? _— 1,4, 5—0 = 0,06.

Mevikéss dmapyovv pnrol &pbpoi, ol dmoion tpérovian elg teppanopévong
Sexadikodg aprOpodg elte, drag Aéyetar, ol droio rapiotivoviar pé teppomilopt-
voug dexadikodg aprOpods.

Eivar gavepdv b Evag pnrés, Eoteo %(**), napiothvetar pt Eva teppati-
{opevov dexadikdv Eav, xai povov 2av, drapyn mollanidoiov tod v, nov va elvar
xéGrowa Sovamg 1ot 10. OUtws & pnTds X 1—51 Stv apioTéveTon Bt Teppamifo-
uevov SexaBikdy &pifudy, Bi16m Bty Umdpye ToMAaTAdaIov ToU 11, Tou vé elvea
k&mroix SUvaps Tou 10.

B) “Eore & pnrés . Mvwopifouey ém elvan 3 =0,75=0,750 = 0,7500 =

= 0,75000. . .
Bewpoupey Twpa Thy &koAoublav (o) : 0,75, 0,750, 0,7500, 0,75000,...

(*) Eig adtd 0 Kepdhatov, dodwig dvapépetar xdmorog pnTdg &pfpds, B AapBlvouey
dvt’ adTob T dvdywyov xhdopa, mobd elval fvag dvmimpbowmés Tov.

(**) 'H ppdoig & pn7ds l""- onualver, &mov ouvavrital, & pritds pt dvmimpbowndy Tov TO

dvdywyoy KAEOLE %.
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‘H (o) #xer 10 EEfis yvdopiopa : mig 6pog tng eivor icog pe tdv mpdtov g
Gpov (otabepi axohovdia). M &AAas Agteis 1) Siegopa mavidg Bpov tng ard tov

% givan 0.

Zupgovolpey Thy &korouBlicw (o) v& THY TOPICTAVWUEY OCUVTOUWS s
&5 : 0,75000. . . eite, ouvtopwTepov : 0,750, cuppwvodpey &’ gl TrAfoV i} TTo-
p&oTAOTS 0,750 v BecwpfiTan G pio EAAT TrapdoTEOlS TOU —2— kol va dvop&leTal
dekadikog meplodikog apBpog pé mepiodov 1o Eravalapfavépevov yneiov 0,yp&-

popev B¢ % = 0,750.

“QoTe 6 pnTOS % Eyel TOs EEfis «BexaBikas TUPACTEOEISY ¢

1) 0,75 («xowds» BexaBikos &pi1fucs).

2) 0,750 (TrepioBixos SexoBikos &p1Buds pE mepioBov o)
5)

"Omrews elpydodnpey ug Tov = fuTopoUpey v épyocBdduey kai pé kabe pn-

Téy, & émoios TaploTdvETal G5 «Kowdsy BekaBikos. TT.x.

o) 'Ato Tov e gUpiokopey Ty TrapdoTacty : 1,5000. .., ouvTopLs 1,50.
5 eUp Ty AP

B) *Amd Tov - Thy 2,125000. .., ourTénes 2,1250

y) "Amb oy -0 Thv 0,45000. .., curtéuws 0,450.

Al TapacTéoes : 1,50, 2,1250 xTA. dvopdlovTen (Etrions) dexadikol mepro-
Sikoi apiBpoi pé mepiodov To O.

‘0 TpéTos, ME TOV OTolov Evas pnTéS, TOU TpEmETA El§ KOWOY Bexkabikov,
TopIoT&VETA o5 TrEploBikds Sekabixds Eyve goavepds GO T& TRONYNBEVTX T
padelyuaTa.

Mepatipno. T15s Bexadikds mepiodikds pt Tepiodov To 0 elven Top&oTaTls
dkpiPdds Evds pnTou, Ty, © 4,6000. .. elven TapdoTasis ToU pnToU, TOU Trapt-

oTdveTcn pé TOv kowdy Sexadikov 4,6 dnAadn ToU % = —251 . "Aklog pnToG pé

napdotaciy tov 4,6000... d&v Omapyer.

"QaTe wiig ptos, 6 dmoiog tpémetar eig teppaniopevov dekadikév, nopioTh-
vetar &nd Eva Sekadikov mepodikov pé mepiodov 0 kui Gvrtiotpdéog kabe meplo-
dikog pé mepiodov w0 0 elvan rapdotasic Evog povov prrob.

33. TIEPIOAIKOI AEKAAIKOI APIOMOI ME IIEPIOAON AIA®@OPON TOY 0
EiScuev 8m1 Umdpyowv pntol, ou Sév mrapioTdvovTan s Kowol BexaBikol
s e S & - . L . 4 F
dpifuoi, Smws m.X. 6 ——. ‘Enopévog kabe towitog pnrog SEv mapiotaveral

11°
obite  cog TeEpIOBIKOs Bekadikds pé TepioSov TO 0.
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"As AdPwpey Twpa TOV pnTY % kal &g EkTeAéowpey THY «daipsoivy 5

S1x 11.“Exouev :

50 11
60 e —
50 0,454545. ..
60 i
60
50
60
5
Mt adThy THY «texvikivy oxnuorileton els Thy 8éow ToU TnAikou 1) api-
BunTiky TapdoTacts @ 0,45454545. . ., woU Exer amepdpibua yngia. "As oxn-

poriowuey Twpa TRy EEfis dxoloubiow :
: (8,) : 0,45, 0,4545, 0,454545, 0,45454545,.
Mapatnpouuey éT1 elven :

5 5 5
e = e el B

5 5 5
o e S

5 1 5
2 — 0,454545 = [oagyg == 0000001 -

AnAadh & o Spos Tis (By) Sraxpéper &md TOV 15—1 koTd TO Eva EKATOOTOV

= ' . Aot Lo . \ ~ 3 '
TOU —?—1—, & P’ Brapepel &TTO TOV % korrdt TO Evx Bexdis XIMOOTOV TOV 17, oy ka-

T& TO v EKATOPHUPIOOTOV, TOU -li'r K.TA., & TevToKoo100ToS Bla@épel &To TOV
% rat& 0,00...01 - %—, Smrou & 0,00. .. 01 éyer 1000 (!) SexaBixa ynpiax. A,
Auvdpeba AoiTrdv v eltreopey 671, mlg 6pog g (8;) elvan pia «eposiyyioigy
00 % Kai 1) Siapopa advtob ol dpov and tov % givay tovov pmkpotépa (bn-
radf 1| npecéynoig elvar tooov «kahvtipar) Goov 6 Hpog avtdg eivar Tagoy amope-
paxpuopévog Gnd tov mpdtov Gpov.
“QoTe @ Gv Exopey v axohovbiav (8, eivar dg va Exopev 10V idov 1oV
Iél" xai 81 abtoy tov Adyov Bswpobpev ThHY (8,) dg piav dhiny nopictaocy tob p1-
S
ol i
Zupgovodpev THy dxohoudicy (8§,) v Ty TIOPLOTAVWUEY TUVTOUWS G
§i7s : 0,454545. .., ouvtoudtepov Bt : 0,45,
Zupgovobpev & &ni nhéov | maplotacig 0,:1'5 v Bewpijta @¢ pia @hin no-

pactacis tob pnrtob l‘"T xai va dvopdleran : Sexadikdg noprodikig aprBuog pe nepio-
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5

e

dov t0 tnavakopPavopevoy «tpfipe yneiovs 45, ypdeouev B¢

"Av épyaatidopey KaB® Suotov TPOTTOV WE TOV PNTOV g—ﬁd placwpey eis TNV
arohouBicw (5,) : 0,6 0,66 0,666 ...

Oa vpaywuer Aoirov kai £56 % = 0,6

"ATO T& TponynUpeva Trapadeiyuote: 68nyoupsia eis TO EEfis oupTépaopa:
“Av % slval tox@v pmtds, 6 drolog S&v rapiotdvetal B Kolvdg dekadikdg, TOTE
1 «dipeoigr p dd v 8&v teppariletar ki 1o ynoia, mod Epugavilovtar gig TV
By 10D «nnhikovr, and warowav o1y ki népav iravalapPavovrar pi thy idiav
taSw. ‘Opilercu oiite de51a tiig bnodiaotnldiis Eva «tpfipa and yneio» Eravalap-
Bavopevov, Boac gopag €élopev, kai odiiémote oupPaiver kabe yngiov adTod T0d
«tpnpatogy va givar 1o 0§ 0 9.70 aprotepa tiig Orodiactoliic axéparog icobrar
pé tov apilfijpov tdv akepaiov povadov toi %

H mapéaotaoig, Eotm 8, mod dpoavifetar pé thv «texviknv» tiig SlapECEMS
p da v eig thv Béov toi) «nnhikovy, dvopaletor dekadikog meprodikog aprOpdg
pé nepiodov 10 émavelapPavopevov «tpfipe ynoeimvs, eivar 88 pia diin mapa-
oTacls Tol pnTod —:— ‘O aprotepa tiic dmoduistoliig aképatog ovopaletar @aKé-
paiov pépog 1ol dekadikod mzprodikod S.

& 308

Mapadeiypate : N& mopaorafoiv of pntol 7 -2%.',1; s Treplodikol € -

kadikol &pifuoi.

¢ 6 5 . ; . i . =
lov. ‘O - 8tv TaploTdveTan €5 kowds Sexadikds. TMpdoyua Exopev :

60 I
40 e IS,
50 0,8571428
10
30
20
60
4
" 6 ; s 5 5 \ 6
Qote & — mopioTdveTan &mod Eva TepioBikdy Sexadikdv kal zfven —-=

=0,857142.
‘Axépatov pépog: O (=dp19ui)s kepaicov povddeov Tou -r_;_) neplodog :
857142,
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20v. ‘O % Stv TapioTéveTan s kowds Sexadikos. Tpdryuom Exopey :
3280 2475080
8050 Q132525 0
6250
13000
6250
1300

"QoTe & 23—42% TrapioTéveTon &mo Eva Sekabikdy eploBixov kai elvad :

2475 —0,1325. ’Axépaiov pépos 0, mepioBos 25.

ITapatfpnows. Eidapev o1

5 v 2 A 6 . 9% o8 % 2475
2 =045, 2 =06, - =0857142,

T 0,1325.

Eis t& Tpla Tp@dTa TapadelynaTa 1) nepiodog dpyiler dpécwg petd Ty
OnodiacTtory, els TO TéTopTov Sucs EppavifeTar To Tufipa 13 kad dutows EmeTa
&pyiler 1) TreploBos. “QoTe : 1) mepiodog d3v Epgavilerar mavtote dpEowc, petd
tiv bmodraotolniv.

34, 'ENIKOZ OPIEMOE TOY AEKAAIKOY IIEPIOAIKOY API®MOY.

A) *EoTew a #vas (&méAutos) dxépaios kal TuxoUoa dxohovbla ynglow :
) * Y1 Wor War- - W -

ZIynuoaTilopey Ty droAoublay kowdv SexaBikddv &p1bucov :

(@ oy oYy, YW . GWYe Wy
ouppwvoUpey 8% v& THY TapioTévouey ourTOHS G EEfS

B gy -y, -

‘Opropog 1. Iaca napasrac, drag 1 (B), s tiv onoiav ioyder A idtng
Bt1: dutowg peta Ty Omodiactoliy eite Enarta and karowo yneiov petd and ov-
v kal népav, Epeaviletm Eva «pijpo yneiovs iravakeppavopevov Sraprds,
yopis va ippavifoviar Glha ynoia éktds and ta yneia abrod tob TPTROTOS,
dvopdleton : dexadikdg neprodikds apBpdc. Td iravahapfavépevov tpfipe wi-
piov dvopaletar: mepiodog 1ol dexadikol meprodukold.

‘O &pioTepd Tifs UroBiaoToAfs dépatos dvouddeTan : dképaiov népog Tob
dexaduxol neprodikot apiOpod.

‘Opiopdg 2. “Evas Sexabikds mrepiodikds &piBuds dvopddetcn ¢ dmhol, v,
kol pévov &y, 1) mepiodog tov dpyiln apfews pera Ty dmodiactodiy, pektos,
2w, kol pdvov 2w, 1) mepiodde tov div dpyilu apiong peta tijv dnodiaoToriy.
To petd Thv UmodiaoToMy kol Tpo Tol TpcdTov TufjperTos TEp1dSov Tufjua
ynoelwv dvopdletan : pi) neprodikdy pépog 10d dexadikod meprodikold apibpod.
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Mapadeiypara :

lov) 2,777...7..., ouvtépes : 2,7, elven &mols SexaBikds TEPIOBIKOS.
2ov) 10,3838...38..., ouvTduws : 10,38 elvan &mmAoUs SexaBikos TreplO-.
B1kos. ‘
3ov) 7,1344. . .4,. . ., ouvtducs : 7,134 elven peikTods Sexadikds TEPIOBIKOS.
4ov) 0,750...0. .. : ourtdpcss : 0,750 elvan peikTos Sexadikds TepioBikds.
AT Soa iSapev els TG TponyoUueve: TrpokUTTTOUY T& EEfS
1) Ilag dexadikdc meprodikdg sivar mapactacic £vog povov pnrob.
2) Ilag pntog p napiotavetar kate Eva tovhayiotov tpomov(*) dg dexadikog
nEPLOdIKOG,
B) TMapatnpoluev &mi mAéov T& EEfs :
1) "Ecte Evag dniols dekadikog neprodikog & i nepiodov diagopov and o 0.
Tore opiletar pnog, fotw p, amd tov omoiov, pé THV YVOGTAV pag TEXVIKAY, £Opi-
oketal 0 8, dnhadn abtog 6 & slvar 161e piv nupdoracic Tov p.

i 16 '
Mpéypert éorw 8 = 1,45, AcuPdvouey Tov pntév: p=1+ ;lg —h e

i 3 = ) g X v 16 , R
TOPATT|POVEr OT1, Mé THY YvwoTn pas pibodov, EUPIOKETXL OTIL é i1 EXEI COS play

&AMy TrapdoTaciy Tou, TV 1,45. "ATTO TO TapdBerypa adTd kal GAAa Spot&
TOV, CUVYeTal O ETTOUEVOS KOy

Kavawv 1. TTag anholg dekadikdg meprodikog 8, pé repiodov diagopov &nd
0 0, dbvatal va mpokdyn Gg pic mapastacic tob prtod, 6 dmoiog eivan td HOpor-
opa : dképorov pépog 1o & obv 10 kKhdoua pE apbunciy v nepiodov Tob & kai
TAPOVORAGTHY 0V GKEpaloy, mob mpokbmTEL Grd Thv tepiodov, @v kGbe ynoiov tng
tpanijeig 9.

2) "Eoto thOpu Evag peiktdg dekadinog meplodikdg & pé mepiodov diapopov
and 16 0. Tote dpiletar pnrog, Eote p and TOV HmoToV, PE TNV YVOOTNV POG TEYVL-
K7y, ebpioketar 6 8, dnhadn adtog 6 & sivar tote pia GLAn napastacig Tod p.

TMp&yuart éorw & = 2,327. Metadétopey Thy UTTo81aGTOARY TTPO TOU TTpwd-
Tou ynelou Tfis mepioBou, Bnhad 66 kaTd picw Géow, kol Exouev TOV &TTACUY
TEPIOBIKOV 232'7 6 omolos kaTd ToV kawdva 1 elven pla Tap&OTAOIS TOU PNTOU:

27 i = = . \
B+ 55=23+ 1—31 = 21—516, ToUTov B¢ Bicupoupey Si1x Tou 10! = 10. ‘O pntds

25 128 I : e
P=T1l0 = 55+ TOPXTNPOUMEV 8TI, WE THV YVwOTHY Hag Texvikny, uds 5iBer Tov

§ = 2,327.

(*) 'Edv Dswphoouey i mepLodianls Seadinons ué wegiodov tov 9, TéTe

w

2 = 0,750, dahg xab S — 0,749,
z %
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*ATrd T TapdBetypa olrrd kad EAAa Spord Tou ouvdryeTan & Emdpevos Kavidw:

Kavay 2. ITig pektdg dexadikdg meprodikdg 8, nepédov Siapdpov tob 0,
npoxbntel g pla mapdsracic tob prrod, & dmolog dpiletan dg EEfig : petaBitopev
v drodwactoli)v tob & xata téoag Bfceig, dote aiitnm va edpedff axpifdc mpy
to0 mpdrov ynoiov tflc npdTng neprddov: npokdnrer t6te Evag dnhols dexadikig
neplodikbs, Eatw 6 8'. Mé tdv xavbva 1 dpilopev and tov & Eva pnrov, Eoto p'.
Téhog Srxipobpey tov p° pé 7o 10 100 1 1000 x.t.). &v 1| Onodractors) Tob & pe-
te1€0n xata piav, 800, tpeig Bfccig x.T.h.

3) "Qate : Sud mavia (Gnhodv i parktov) dcxadikdv neprodikdv, Eatm 8, drp-
x&L pntés, Tod dmoiov & & elvar pia GAdn maphoracc.

4) Tevikés elven SuvaTdv vax SikaioAoynowpey &Ti @ S1d ndvre dexadikdy
neprodikdv & dmapyel Evac kai povov pnrog p tob droiov 6 § elvan pie GAAn napd-
oA,

Mpdyper (*) #orw & fvas Sexadikds mepiodikés. Evplokouey mpédTov Tov
pnTéY, ToU SpileTon &d Tov 8 pi ToV kewdva 1 kal pt Tov kavdva 2, foTw B
&m1 alrrds elvan & p. Mveopilouer Speos 811 @ & & elvan olvouos TapdoTagls wids
dxorouBias Eorw THs (8) : &, 8y, 83, . .,0,,... xoi 6T pé Tous Spous Tiis (8)
Suvdpsba v& Tpooeyylowyey, Soov BéAopey, Tov p. Aty elvar Aoimov Suvartov v
Urdpxn kol &AAos pnTds p’ #p, TOV drroiov vd Suvdueba va Trpoceyyiowper
Soov BéAopev, uE Tous Spous Tiis 18las &roloubias (5).

5) Tifeten Twdpax TO &g TPOPANUG :

"Egto Evag pntog pr drd adtov dpileton pé iy yvootiv tegvikiv kamolog
neprodikdg dexadikdg & dg pia AN nopaotacic tov. ADTdg 6 & elvar 6 pbvog;

‘H &mwdvmots elven @ val, dAA& pla EEfynois elvon dveotépa Tév Buvaro-
Ty oUthis THs Téiews.

6) *Amd T& dvwTépw cuvdyeton 8Ti @ petagd tod cuvdlov tdv pnTdv Kai
700 ouvélov @V meprodikdv Sekadik®dv Opiletar pia Grewkoviors Evo mpdg Eva.

“Aoknoi In. "Eoto 6 dexadikdg meprodikdg 4,018 IToiov prytod elvar odrog
1| Sexadiky) mapdotacic ;

A\')mg Kara tov kawdva 1 & InToUpevos pntos elvon 6 :

2 444 + 2 446

p=4+gm =4+ = 1o =111

"Acknoig 2a. "Ecto 6 dexadikog meproducds = 1,62i1l‘}. IToiov prrod elvar
odtog 1) dexadikn maphacracic;

AUois : ’Epopudlopey Tdv kowdver 2, BnAadn petobétouey Thy Umodia-

oToAfy &Uo Btoeis Betid, &méTe AcpPdwvopey Tov dekadixkdy TreploBikdy 162,'11:!
kal eUpioxopey TOV pnTdY, foTw p’, ToU Smolou ) Bexadikn TapdoTools elvou

& 162,117, Snradt :

117 17982 4+ 13 17995
p"162‘*”999“‘162"'111 SR

(*) ‘H Suxanordynoig Humopel va 8idayff 7 mopudeipdfi xavd hy xplow 7ob 8iddoxovros.
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Téhos Bicipolpey Tov p' &1 ToU 100- & InToUpevos pntds elvan &
(17995) 3599,

= \11100/ ~ 2220
AZKHZIEIZ

97) Na& Bwoere Tpeis Sekadikds mapacTdoss S1& kabéva &wd ToUs pnTovs :

2 B i 27

= ot A SR

e Vg Wi = 0

98) Na eUpete Toiou pnTou elvan TapdoTacts kabévas & Tous K&TwE Teplodikous :
@) 0,9 g — 1,2 ¥) 0,96
5) 17,13 5) 1,103 0 2,39

99) N& ouykpivete xai va elpeTe &v elven ioor ) Trolos eival & peyaAUTepos &md ToUs :
@ 0,50 kal 0,49 B) 0,97860 xai 0,07849

) 0,9 kal 1 8) 0,110 ked 0,111
100) Na elpere T& EEayopeva 16 mpdiewy : /
/

@) (0,8) + (1,3) B) (0,38) — (0,27) -/_(
1) 04B~0.2) 5) (0,683) : (0,49) 4
| APPHTOI (AZYMMETPO!) APIOMOI. TIPATMATIKOI API©@MOI

35. PHTOI APIOMOI TETPAIQNOI KAI PHTOI MH TETPALQNOL
: 4o Ay - e A GRS
A) Terpaywvor pntoi apBpoi. "Ectew & pnTos 5 TToxpxTnpoUpEy &T1 T

2 .
— (%) , OnAcdn Umapyer 6 BeTikds pnTOS %, WoTE % v& elvan foos pé TO Te-

<

; SR = . . Lo S e e '
Tparywvov autou Tou pntou. MdAioTa elval gavepdy &1, €kTds &Trd ToOV = Oev U-

; % \ A A . ; ; s . 4
Tapxel GAAos BeTikos pNTOS pE TN B16TNTE «TO TeTpdywvdy Tou v& Eivan O 5

Kafe pnros dpibuds, 6 omolos elvan TeTpdrywvov &AAou prToU, AéyeTal
Tetpaywvog pnog apiBuds. OUrw, my. of 100, 49, 0, 16, 0,25 elvon TeTpdyw-
vol pryToi &pifuoi.

"EoTtw 6 fvos TeTpdywvos pnTos dpibuds. Ynapyer howmov akpipdg Evag
Betikdg prtls, fotw 6 p, tolobrog, Mote va sival p? = 0. AUTOs O BeTikds pnTOS
p AfyeTal, Omews éuddapey kal els THY B’ TéEw, TeTpaywuikn pila ToU 8. OUTws
. 2 . o - c S S =
8 = elvan 1) TeTparycovikr) pila ToU g, 6 10 elvan 1) TeTpaywviki pila Tou 100 k.T.A.

‘H Tetpaywvikn pile évds TeTparycovou pnTou d&pifuou, foTw ToU B, oup-
BoAileTan pé : V6. "Qoreefven V100 = 10, 49 =17, Vo = 0, VT,—2.1_:—- 1,1

Vl — Lo
4 2

Ao boa efTrapey Tponyouutvws cuvdyeTar T1 ¢ d@v @ eival teTpay®voes
pntog Kkoi x M tetpaywviki tov pile (dTws THY dpicauey), TOTE of cupBoAicuol
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x2=0 kai x = ¥ 0 slvar icodivapor, SnA. fjumopoUuey v& ypapuwpey :
2=f<x=V6

OO, T.x. elvon : 102 =100 <> 10 = V100, 1,12 = 1,21 <= 1,1 = V 1,21
K.T.A.

*HutropoUuey dxdun va Aéycopey 671 v B sivar tetpdymvog prtdg, t0Te
1| 2Eicmoig x2 = B Exer akpifdc piav ooy &ig 10 chvolov 1@V anoliTov pnTdy,
v x = V6.

Snpeioog : Ald Thv dvwTipw Elicwow X* = B, &mou 8 TeTpdywvos pnTds, TapaTn-
poupev S6T1 kTS THs AUcEws Ye éxer xal THY dvtiBeTov aUTfis, BnAadbn THv — Yo, &iém
(—ver=(er=e

‘Qote: 1 avorépo iEicweig Eze eig 10 cOvolov 1OV SYETIKOV pNTdY dlo Aooelg, Tag:
x, = V0 kai x, = — V6.

B) M7 tetpaymvol pntoi apbpoi. “Eoreo 6 pnros dpibuds 3. Efvan oa-
vepdy 6T1 Bty Umrdpyel k&molos Quaikds GpiBuds, ToU dmolou TO TeTpoy oy
vé& elven foov pg Tov 3, 816 12 =1 < 3 «kai 2° =4 > 3. "QoTe 8&v Umdpxel pu-
oixods &piBuds p, uE p =3. "Ag EEETACWUEY PNTTCS UTTAPXEL KATIOIO Uy wyov
KAdouQ —E— pt p > 1, ol émoiou T6 TeTpdrywvoy va eivan foov pg 3. AN kal

o +
oo elven &BUvatov, 81611 TO 5 0 elvan kol alTd KA&oua dvdywyov uE Tapa-
vopaaThy P2 > 1, &pa 8y 6 dwépaios 3. "Qote div dnapyer Betikog pnrog, nov
0 TETpAy@VOV Tov v eiven Toov pg 3. Zuvemdds & 3 Bev elvar TETPSry wvos pPNToS.
Oi pnToi avrolU ToU eifous AéyovTan : pi| TETPEYOVOL PRITOL. OUtw Y., ol 2,
3 21
O

Katd T& Trponyolueva, édv § elvon Evas un TeTpdryvos pnTés, HuTopol-
pev v Adycopev 811 @ Ty EEiowolg x2 = 6 Bév Eyer kéarolow AUow s TO oUVOAOY TGV

- K.T.A. elvan pf) TeTpdywvol prTol.

BeTik@Y pnTROY &p1Oudv.

"As A&Pwpev éAw Tov 3, ToU STews eiBopey, elvan fvag pn TeTpdywvos
pnTds. "Omeds TrapeTnpricapey dvwTépe lval

12=1<3, tv& 22=4>3

"Ag A&Popey Tdhpa ToUs dpifuous :

GRTL T N1 2 S R S oS AL SR O
kol & Uroloylowuer T& TeTpéycova Ty B& eUpuwpey

1,720 =2,89 < 3, &v&d 1,82=3,24>3

Ipégopey Twpa 1,70 dvti 1,7 kad 1,80 &vri 1,8 xai AapPévopev Tols &pi-
Buous :
1070 bt Laza b 18ec i 1,751,761, 0t 1,78 1,79 1,80,
& Umohoylowuer 8 T& TeTpdywvd Twv' ebpiokouey ToTe 1 1,737 = 2,9929< 3,
tved 1,742 = 3,0276 > 3. Tous 1,73 xal 1,74 ypégopey & 1,730 kad 1,740 xad
AcupPévopsy ToUs :
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1,730 1,731 NL732 1173591734 11 755 Mei7s e | ST AN 72 3R Nl 7808157 40
Umohoyiloper B8 T& TeTpdrywvd Twv' eUPICKOUEY TOTE :
1,7322 = 2,999824 < 3 & 1,733% = 3,0032289 > 3. ‘H #pyocoia abth HAuiro-
pel va ouvexioBi], doov Oflopev.
Zuvoyilopev thpo té mponyovpsve cupneplopata maparnpotivieg Gt :
M v avotépe ipyasiay droloyilopev: ¢) Bemikobdg pnrods kabevog Ex
@y oroiwy T teTpayevov elval pikpotepov Tob 3 kai B) Betikodg pryTods Kabevog
£k 1OV OMolwY 10 TETpAyvoV givar peyalotepov Tob 3.
OUTws Umehoyioapey :
12=1<3|1,72=284 < 3| 1,732 =2,9929 < 3| 1,732% = 2,999824 <3 xTA.
*=4>3|1,8=324> 3| 1,742 = 3,0276 > 3 | 1,733% = 3,003289 >3 kTA..
Iynuectilovten Aoimo, pE T SaBoxikd PripaTta THs dvwtépw épyasias,
BUo droroubion GeTikGv pnTGY, i EEfs :
@Qa Al g LT
(A 2 1B 7 S B S
TMoparnpoUuer Topx 6T foylUour T& £Efjs :
a) To tetpaymvov naviog dpov tig (K) sivar < 3
B) To tetpayovov naviog dpov tiig (A) sivar > 3
v) Al dwagopai :
log 6pog tiig (A) — log Bpog tfig (K), 205 Bpog tiig (A) — 205 Bpog tiis (K),
3og 6pog tiig (A) — 30g bpog 1iis (K) k.T.h. Elvar avriotoiymg :
1 0,1 0,01 0,001 0,0001 k.T.A.
§) Ovte 1) axokovdia (K) olite 1) dxokovdia (A) fipropel va sivar Evag wepro-
dikog dekudikog apibpdc.
Mpdynatt & cupPoricwuey Thy (K) ué :
GRONER 61 5, INSIEE s
ko £0eo 1 e elvan & BexaBixds TreproBikds 8. “EoTw 6T & 8 efvan 1) Bexadikn
TrapdaTacts ToU pnToU pt TéTE Aormdv pE Tous Spous This (K) mpoceyyilove,
doov Géhopey, ToV p, Emopévws pE Tous &pous Tiis drohoubias :
Qs B B8, B aan Bt
Tpooeyyiloey, doov Béhopey, Tov o2 TlpdyuaT: :

-

5= 12= 1" f| &méoroois Tou &mwd Tov 3 elvan 3—1=2
2 20
8,2 =1,7* = 2,84 1) dwooTacis Tou &md Tov 3elven 3—2,84=0, 16 < 55 = —120'*

2= 1,73% = 2,9929- /| &méoTacis Tou &mo Tov 3 eiven 3 — 2,9929 = 0,0071 <
80 8

< 70000 — 1000
8,2 =1,7322 = 2,999824- f &méoTacis Tou &mwd Tov 3 elven 3 —2, 999824 —
s 200 Bt P g
=0R0L0 < wenes, 10000
pev, doov Béhopsy kai Tov 3, Eoptves & p? Bty Aumopel vé elvan &AAos &mrd TOV
3, Bnhabdn elvan p? = 3. AUTO Sucs elvon &BUvaTow, &mreos 1181 yvewpilouey.

‘Eqw ouveyiowpesy Ty épyacioy Tfis kaTaokeufis TV droroubidy (A)

kTA. “QoTe pé ToUs pous Tijs (K') mpoceyyilo-
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kad (K), Buvapefo v pBaowpey els Sexadikous pé 1000, 100000, 1000000 k.T.A.
Bexadika wneic (!). EUpiokeTon Aoirév xémoios épos Tiis droloubiag (K) ko
Kk&moles Tfis dkoAoubias (A) pé 1000000 ynpia Sexabikd & kabévas' f) Siapopd
ToU lov &mo Tov 2ov O& elven :
0,000 =iils

Smou TO TAfBos Tdv BekaBikdy yneiwv eivan Eva éxarTopupiov (! ). ZkepbfiTe
TOoOV HIKpO eival aUTrh 1) Slaopd kai 871 AuTopoUuey dxdun v pldocouer el
QucAoyous S1apopds «IPUUTEOTWS HIKPOTEPOSY.

"HutropoUper Twpa v& cuvoywiowpey T&s TapaTnperoes pas Sid Tov wh
TeTpdywvov BeTikdy pnTov 3, s £fjs :

lov.Atv Utrépyer BeTikds pnTds, ToU dmofou TO TeTpdycvov vi elvea & 3.
Me &AAas Adters : ) EEicmaoig x? = 3 8iv Exel kanolav Moy péca eig 10 gdvoloy
tdv BeTik@V prT@V.
2a. ‘"Ymdpyouv Betikol prTol, ToU TO TE-
Tpaywvov Tou kobevds elvan > 3 kol pddi-
oTa eivar BuvaTdy va oxnuaTioli} pia &xko-
houbia drd GeTikovus pnToUs Trou «Paivouy
ENaTTovpevor» (**) kol TroU TO TETpdywvov
ToU kafevds elven > 3

P2 e aa
(T : 22 182 742 1,733 ..

2ov. “Ymapyouv 8eTikol pnToi, woU TO Te-
Tpdycwvovy Tou kabevds elval < 3 kol pdi-
ota eival SuvaTdv va oynueTiodf pla dro-
Aoubic &mro BeTikols pnTous, ToU «Paivouv
avfavopevoin® kal ToU TS TETpdywvov TOU
KaBevds elven < 3

(oF Bl R
QINESIEEN] 7t S 073a

1782
1573522

3ov. "Av 80Bf] fvas Sexabikds, émws & & =0,000...01 (u¢ SoodnmoTe
Bexadikd ynogla), ToTe Ymdpyer Spos Tis (K) kai 6pos THis (A) pé Sagopav < 8.
AUTO TO BrarTuTtcovopey kal cos Efis @ ai b0 oynpaticBsicon dkolovdinl «rposcy-
yilovv» N pic v diknv, doov Bélopev. TO aUTd Buvdpeda v eimwpey kal S
Tas dxoAoubios (T) xai (T).

4ov. Ol 8poi s dvwTépw &xohoubias TeTpa-
yaovwy (T) «Baivouv alfavdpevol» kal «mTpocey-
yilouv dAovév kal TepicodTEpOY TOV 3n. Kabos
Topa Tapatnpoluey Tas drohoudias (K) kal
(T) wds yewdren 7 okéyis 671 kel tiig (K) oi
O6pov mpoceyyilovvy Olovév kai mepiocirepov
kaBig «Paivovy abiavopevor» kamowov «api—
Bpow», tob dnoiov 10 «teTpdywvovy QaiveTal va
elvar 6 3.

4a. Of 8pot Tiis dvwTépw drolouBias Te-
Tpaywvwy (T7) «Paivouy EAaTToUpevo Kal
«mpogeyyilouv kal  TEPIGOGTEPOY
TOv 3». Koabds Topa mapaTnpoUuer TS
drohoubBias (A) xal (T) w&s yewdTar 1
okéyis 4T Kai thig A oi dpor «mpogeyyi-
Covy» Olovev kal meplocotepov, kabdog «fai-
vouv Elattodpevow, kKamolov «aptOpovy, Tob

OAovEy

onoioy tO tETphymvov guivetur vi elvar 6 3.

Awd tobg Gvertépo AOYOUS GURQMVODHEV VA TepoTavopey TV Gkolovbiav.
(K) ovvtopmg pé: 1,732... (émou Thu Béow T&v TeAeidd évwooupey STt THY
koToAauBavouy T& ynela, ToU mpokUTouy ué TNy idlav TexvikAy, wou Tpo-
exupay Kal T& wnela 7, 3,2) kai va Aéyopev Gti: M nopdotuoig abti eivor
«Evag dppnros amBpdor. ‘H Afis «@ppmrog» éxpnotporointén, &16T1 (émews ei-
| Bapev Trponyoupivws) ) moapdoTools 1,732, .. Bév elvan xdmolog Sekabixdg e

(*) «abZoucx dxohoubian (**) woblvouex dxoavfiun.



piobixds, dnAadn &iv elvan TapdoTacis ké&moou pnTol. Elvanr quoikdy va Se-
¥0&upev 611 & «véosy alTos &pibpds 1,732, .. Exel Thy IBi1dTnTa 11 ¢ TO «tETPA-
yavey» Tou elvan 6 3, nAadn 6T elven 1) «retpayovikyy pila tob 3» K&Be Spos
Tfis dxoAoubics (K) elvar «pia mposéyyiong ToU &ppritou &pifpol 1,732. ..
kai 1 mpooéyyiowg, elvar técov peyalvtépa (xahvtépa), Goov & rapPavopevog
dpog tfic (K) slvar mhéov Gropepaxpoopévog dno tov npdrov tng dpov. A oTov
Tov Adyov Buvdpela v Aédywpey 811 @ kdde épos Tiis (K) elven «Evag pntog mpoo-
gyniotikdg avrimpéownog» ToU dppritou &pifpou :1,732. ..

Znu. Els thv P’ 1&€w EpdBauey va elplokwpey THY TeTpary. pllav tuds pf TeTperyovou

1 1

~160 1000 K.T.A

"Av Gl ToU 3 SAauPdvaper Tov 2 eiTe Tov 5 kal, yevikds, &va dtroiovdii-
ToTE uf) TeTpdrycwvor BeTikdy pnTdY, 8& EpBdvapey els dwdAoya oupTepdopaTa.
"Av SnAadh EapPdvapey Eva pfy TeTpdrywvov BeTikdy pnTov, foTw 8, B& Eoxn-
porilapey wahw 8Uo droAoubias, éoTw (K') kal (A7), &mws &yive kal pt Tov 3
oUTws doTe TO TeTpdywvov kabevds dpou Tiis (K') 8& fito mikpdTepov ToU 6, TO
TeTpdrycovov kabevos Spou Ths (A) 8& fiTo peyodUTepov ToU 8 kal ai SUo dxo-
Aoubicn 8& «mpoonyyilavy ) pia Ty EAAnY Soov HBEACHEY.

Mé Tov dvwTépw Tpdmov kataokeudlovtan kal &AAor «&ppnTol &prbuoiy.

3 1
pPNTOU KT Trpoctyyiow 10

36. ZEYTH EYO. TMHMATQON XQPIZ KOINHN MONAAA METPHIEQEL TON.

A 8 MaparnpnoaTe T& elSUypaupc
r A TunpaTa AB, TA kel p els 1O Zy.
36-1. Elvan pavepdv &6& &1, &v

kK T do=i T& AB, FTA petpnBolv p¢ povddSa

TO Tufiua M, TOTE eUpiokopey @ ui-
xos ToU AB = 6 povddes p kai pfikos ToU TA =5 povédes p. Mpdpopev  TOTE,
émes elval yvwotdy, AB=06-p, TA=5"u A’ «iTd Adyopev &1 : 0 Tpfi-
po p elvan pia kowvij povag petpioeng (xoivov dnonollhanidoiov) 1@V unpatoV
AB, I'A eite 611 : 1a AB, TA Exovv dg kowvijv povada petpiioeds tov t p eite
éxoun 611 ¢ ti AB, TA zlvar ooppetpa (petakd tov) c0B0ypappa tpipata (&poU
EXouy Kowmv povdBa pETProEws Twv).

“Yrapyovv dpog kai Leoyn edBuypappov tunuatov xopis va sdpioketar 51°
abtd kamola Kowvi) povdg petprioeds tov.

180U Eva Tapddelypa :

"As AaBwpey fva dpBoycomov kal loooxedds Tplywvov ABTT kal & kara-
okeudowuey TeTpdywva &l T&Y kabéTwy TAsUpdY kal Tiis UtroTevoUong, Trws
PAémeTe el 10 Zy. 36-2. "As UmoBéowpey Tdpa &TI T& elfUypapua TUHHOTS
AT kai Bl éxouv ké&molav wowfyy povdSa peTpfioedds Twv, EoTw W ToTe 6&
elvan pfixos ToU Bl foov pé, .., o povédes u kad pfikos Tou Al ( = ufikos ToU
AB) ioov pé, .., P povédes . T& o kad B ouuPorilouv Aortrdv prtodg dprBpoic.

54



£ Edv pépeoper Tos Siaycvious TV Te-

: Tporydvwy, Oews PAémeTe els TO Zy. 36-2.

: elvan pavepoy (*) &T1 Gha T& oxnpaTifo-

: peva Tplywva eivan foo peTall Twv dud

----------- ioeoeeee-3> ] BUo. ‘Emropévers & Tplyowwa 1,2,3,4 do-

: TehoUv TO TeTp&ycvor BIIE (é&w TeBoly

YT j KQTaAANAGS Emdvw el TO TeTpdywvoy

- - ; BFIE, 8& 76 koAUyouv &kpiPds). ‘Ao

&) -A Bl auTd évwoouper 8T1 : EuPadov TeTp. ATZH-+-

o : + up. Tetp. ABKO = 2up. Tetp. BIIE,

e BnAadn : #uP. TeTp. TAeupds Al + Eup.

Hl Z TeTp. Theupds AB = EuB. TeTp. TrAeupds
2x. 36— 2 Bl (*%).

Oa ioyue Aormov TéTe 1) fodTns @ P24 Y=ol
kad, €meibh) UmeTédn P =1y, 8& Ao : P+ PE=
AMG B+ PPt 2Pt =2 () =2

TANN &re1dn) a, P elvan pnToi &piBuoi, B elvan kol —g— pnTos Gp1buods (s
TnAlkov 8o pnTddv). Aty Umdpyel Sucws pnTos &piBuds, ol TO TETPAYWISY Tou
va elven ioov pg 2. Efueba Aoimmdy Utroypeoutvol va aupTepduwpey 0TI Kokdg
oneBéoapsy &1 UTrdpyel kowr) povds peTprocws tév Al xal Bl

Emaibn) f) UmroTeivovoa Bl 10U dpboywviou Tprycvou ABI elvon Siayd-
vios Tou TeTpaywuou ABOI, fumopoUuey v& SIXTUTTOWHEY TO TUUTTEPRTUA
uas s s

Awa mav tetpayovov loyber dti: 1 Swwydviog Kai 1) mhevpd tov 6Ev Exovv
KOwLvTlv povada petpiiceds tov, dnhadil; dnwg dhhog héyetar: 1 diaydviog kai
1 mhevpa 100 teTpay®@vov 8év eivar cOppetpa £000ypappa tunpota, ahha (Emos
émions AéyeTal) GobppeTpa.

37. FENIKON IZYMITEPAZMA.

'ATTO TG TTponyoUpeva évwooUper ST1 elval GUEyKn VA «EMEKTEIVOHEVY TO
oUvoAov TGV pnTaoY pE v dnplovpyiay vimv apiBpdy, oi omoiol & Trpemel v
dvouaofolv dppnrot (un pntel) i} dodppetpol, kal of dmoior & elvan oUTw ko-
TECKEUXTHEVOL, ChoTe v& Bepatreubouy ol «aduvapial ToU cuoTnpaTos T&V pnTédy
ap1Budivy. AnAcdr| : kal hiowaoels mes af x2 =3, x2 =2, x2 =19 (émov B Be-
TIKOS pNTOS W) TeTp&ywvos) va Exouv AUcw kol va Umdpyn ebBlyp. Tufjua p

(*¥) IL.x. Ay <@v cupperpidv, moh o 2
(**) “H. mpbracig adty amotehel 1o heybuevoy [Tubaydosiov Oedpnua, =5 émoiov loyde

yewirbig S wav Spboydviov Taiyevoy.
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kal dppnTol dpibuct o, B doTe Bid TO TeTpdywvov, T.X., ABOI ToU Zy. 36-2
V& fiuopoUpey v& yp&ywpey B = a - p kai Al =P - p.
AUTO GkpIPdds k&uvousy els Ta &péows ETopEva.

38. APPHTOI APIOMOI

*Eoto pia dkorouBia &mmod ynoia :
Y1 Yoo War - -0 War- - -

kel o Evas Quoikds dpifuos 7 & 0.

2ynuaTifopey THy drkoAouBicw xowdv Sekadikidy &p1Bpddv

@0y Wiy OV - SR Wy
& Ty TapaoThcwuey Bt Tpds cuvToniaw s EEfs ¢

(@ Wiy ..y, ...

‘H mapdotacts (o) fpmopel va dvopacdi) @ arsipoyf@log dekadiki ma-
paataoic,

Mopadeiypata: lov. "Eotw 7| dxolouBia :

W =16,y =6 82Tt 6 el — ()
TOTe T Gmelpoynglos Sekadik TopdoTaots @ 0,666. . ., elvon Evas SerkaBikos
TEPLoBIKOS  &piBuds (-n'c\) elvan Toos, &Treos yvwpilopey, pg ToOV —;)

20u. "As Becopriowpey TS TeTpaywvikds pilas kaTd TPOCEYYIoW Tlﬁ,
T(I)g, 1(1)3 y ... ToU &pifpoU 3 (ko EAAswyw). Exnupatileton 88 Ty 1) dxo-
AouBiar (BA. kad oeA. 52).

DR 7 1,732 %

"As AdPBuwuer Tdpa s dxépaiov o Tov 1 kai €5 dxoAouBiaw Wy, W, Wa,. . .
T dxoroubiow wnelew @ 7, 3, 2,...
dnAad) ThHy dxohouliaw, TroU dpileton &mod T& TeAeuTaia ywneia TV Speov TS
axohoubias (K). "Ag oynuariowper Tdpa THy dmeipownigiov Sekadikny Topd-
otoow (TT) : 1,732. ..

‘H mapdotaos alTh, émws eidauer els T& mponyoUueva, Btv elven ) To-
pAoTaOIS K&TTOIOU BekadikoU TrepioSikol &p18poy, dnAadn Biv elven Tap&oTo-
glg KQToloU pnToU, wvoudedn 88 alTn «Evag dGppmrog @piOpécy.

Zopgovodpey thpe kale napaotacty, dnwg N (IT), dnladn kabs napactacLy
TS HOPPTIS O Wy Wo Wy. . ..., OTIOU o elval guoikds &piBpds i 6 0 kal wyy,
e D RN ey yneia, £¢° doov 82v mapotavel Eva dekadikov mEPLOSIKOV
aplpov (dnAcdn Eva pnTov &piBuov), v& Thy dvopdlwusv «Eve dppntovs eiTe
«Eva Godppetpovy apBpoy tiic "Apifpnnikfic site éva améhuvrov dppnrtov (eiTe
anérvtov acoppetpov) &pibudv. Oltw, T.x., f &meapownelos Sewadikr)  Tapd-
otaows 1,414214. .., 7y omole wpokUTITEL &S TO 2 pE TNV yvwoThy &Td THY
B' T&tw Texvikny Tiis «eUpéoewsy Tis TeTparywvikiis pilns ToU 2, elven Evas &p-
pnTos &pifuds, omws ked fy 1,732051. .., 1 émola TrpokUmTel, pé Thv idlav Te-
YvIKTy, &md Tov 3, Auvdpeda Aoimdy vd ypdweouey : V 2 = 1,414214.. ., V 3=
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=1,732051..., &v& &v TeplopioBdpey &l «TPOTEYYIOTIKOUS QUTITPOGWTTOUS®
6w dvwTépoo &pphiTwy, B ypdyeouev: ¥ 2 = 1,4, V2 = 1,41,V 2 = 1,414 kA,
xad V3 = 1,7, Y3 = 1,73, Y3~ 1,732 xtA.

“Qote : Ildca arerpoyfirog Sexadixi) napdotacig

% Yivals. - Wy -

ij elvan Evag anélutog Sexadikdg meprodixog apiBpds, Snhadi pntés, fi elvar Evog
andiutog Gppnrog aprOpdc.
’18oU Tepa pepikol &ppnTol, TV dmrofwv elven Tpogavtys & Tpdmos TS KaTo-
okeufis Twv Kol & dmoios Tpbos elvan Bidpopos Tol dvwTépw ExTebtvTos § 35:

«) 0,50550555055550. . . '

B) 0,12122122212222. ..

Y) 0,534534345343434.. .. el

39. ZXETIKOI APPHTOI APISMOI

"Omews &md Tous &mohlous prTols dplofnoav ol oxerikol pnrof, oUTes
dxpIpéss kal &mwd Tous dmoAUTous &ppfiTous pilovren ol Aeyduevor : eyetikol
Gppntor, 51& TpoTélews &vds + (BeTikol &ppnTor) f dvds — (&ppnTor &pvnTikol)
Eutrpds &mrd kéOe &moAvtov &pprtov. Ty + 1,4142 ..., = 1,732, .., xTA.

40. OI TIPATMATIKOI APIOMOL

*Eotw A, TO cUvolov TG OXeTIKGY dppriTwv &piBpdy kal Q o olvo-
Aov TV OYETIKEY pryTéwv. TéTe T&v oToixelov ToU owvodou A, U Q Svopdlerta :
Evag npaypanikdg aplpdés. To olvodov A, U Q, TGW TporyHOTIKGY &p1Bpéov,
oundileran v& oupPoAieton pé R (Awbvds ut R A R, ). Ofrw 10 alvodov T&v
YvwoTdy pas pnTév &pidudv elven yvroiov Umoouvorov ToU R, 8nA. Q € R.

M&v oroixeiov Acimdy Tou R, SnA. xéde mporyporrikds dpibuds, i elvon Evas
oXeTIKDS PN TS (BekaBixds TepioBikds) i elvan &vas oxeTikds &ppnTos. A’ aUTo
fvas &ppnTos &piBuds Numopel v AdyeTan kol : dreipoyfiprog dexadikdg pi) me-
prodikég. OUreo, T,X., §| V3 elven Evas dmeipoyriplos SexaBikds uh mepiodikds
&p1fuds.

*EoTw &vas. Tux@v mpaypatikdg ambpds A = o, Yiays. - .\, .- T185 Bpog
Tfis dxoAoubias :

(@:a oy WY WYY
slvay «pia npocéyyioie» tod A eite, Srwg Suvapela va elnopev, «Evag mpooeym-
oTikds avrinpbeonog tob A. ‘H npootynog elvan tooov peyakvrépe (xalvtépa),
Boov & AapPavépsvos mpoceyyioTikdg dvmnpdemnos slvan mhéov dnopepaxpuopt-
vog and tov mpdrov Gpov tiig dxolovliag (a).

41. H TENIKH ENNOIA TOY AOI'OY EY®YI'P. TMHMATOE ITPOL AAAO.
A) "As A&Puouev plav elfelav € kol Yo onueia Tns, 6 O kal Bebidk eTou
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T0 A. ‘Oplletan t6Te T Twfjne OA (Zy. 41 — 1). "Ectw kai &va &Aho Tpfiux, TO
OM. Elveu elkohov v i8copev 811, Tr.x. &ls 1O Zx. 41-1, elven : 1- OA < OM <
0y

"Av xwplowpey 70 OA eis 10 o pépn kai AdPwpev T& TpApoTa (T) ¢
1-0A 1,1-0A 1,2-0A 13-0A 14-0A 15-0A 1,6-0A 1,7-0A
1,8-0A 1,9-0A 2:0A, Téte 70 OM ) 8& oupméon bt fva &md alTd f) 8
eUpelf) petaly SUo BiaBoyikddy k TGV TunudTwy aUTédv. "Av cuutéon pé Eva
amo aird, ). & elvar OM = 1,6 - OA, téTe 6 1,6 dvopddeTtan : Abyog tob OM

0] A M
== 3

B4 cil L

npds © OA i ovuBoAileran ué o

Elval Aoimov ToTe €8 dprouou (C)l: — 16!

"Av 70 OM &ev elven Toov pé Eva &rd T& Tpfpara (1), ToTE & elven, LY.
1,6:0A < OM < 1,7 OA.

AcuBdvoyey Toopa T TPAHOT :
() :1,6:0A=1,60-0A 1,61-0A 1,62-0A ... 1,69-0A 1,70-0A =

MéAw Twpa fi 8& oupPf 0 OM v elven foov pé fva &mmd T& TpRuaTa (T;)
7 B eUpiokeTan petatu Blo Biaboyik@dv &k TGV (T,). "Av elven, T.x., OM =
1,65 OA, téTe & 1,65 dvopdleton Aéyos to0 OM mpdg t0 OA kai cupPdAileTan

pé % 8—?: =1,65. "Av 16 OM B8ty elven icov
ué Eva &mo T& TuhpaTa (Ty) TOTE 8& elven foTew :
1,65 -0A < OM < 1,66 - OA.
"HutropoUuey v& ouvexiowper pé tov i81ov Tpdmov: T6Te Slo elvan T& EvSe-
Xoueva @) dvbExetar va @Bdompsy Enerta ard pepika «Bripata» eig Eva cvvifn
Bsmﬁmfw, T.X. TOv 1,65432 kal v& elvon: OM = 1,65432 - OA" TéTe & Sexu&xbs

1,6542 84 évouucr&n 6 Adyos ToU OM Trpos 16 OA kaid 8& cupBoAictH ué
8& ypdyopey 8¢ : ﬁ = 1,65432.

p) Evdéyetar 1) dvotépo épyasia va pn teppatiletar tote Ba oprodi) Evag dmerpo-
yiglog dexadikdg, foTw: 1,6543216. .., 6 droiog A B& elvar Evag pntog (B2 ot
Bexabixds meploBikos) fi Ba elvar Evag piy pyrds. Els &ugoTépas Tds TepimrTeooEls
6 dmeipoynplos Sexadixos 1,6543216. .. B dvouachfi Aéyos tob OM mpig 1o

ETvan Aorroy TéTe 6 dpiopou :

OA’

OA, cvpfolixdig %’, kal 0a ypayopey : %‘ = 1,6543216... cite tadrocfpuog:
M = (1,6543216...). OA.

Tevixdg : @v AB, T'A slvan 800 toyévia £0@bypappa tpfpata, droo LA Sia-
@opov tod pndevikod tpfpartes, opiletar pi tov dvatipm tpémov 1§ Evvira: Aoyog
00 AB mpog 10 T'A xai elvar Evag amélvtog mpaypatnkdg apibuods, drhadi Evag

ptdc fi Evag dppnrog @piBpdc. ‘O mpaypatikdg adtog apbpog ovopaletar  kai
pﬁxoq ol AB &g npdg povada 1o TA.
"Otav 5061 Eva ebBOypaupov pi) pndevikdv tpfjpa, Eotes p, Og povag
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petpiicewg evBuypappev TuNpatoy Kai iva evBbypappov tufipa, €6t AB, tote
opileton Evag xai povov mpaypatikdg apibpos, 6 hoyog Al_lll’ g 10 pijkog tob AB
i] @moédlvtog mipn tod AB, cvpPohikdc: (AB).

"Av %E = x, T6Te cupPoAifopev: AB =x - p eite (AB) = x povades b, ..

(AB) =5 cm.

Enp. "“Otav Aoirdv ypaewper (AB) = 5 cm  évvoouuey -rABf = 5. ’Humepoupey, Pe-

cm
Balws v& ypaywpey : AB =5: (1 cm) &N aUTo Btv auvnbifeton. AnA. els Tov ouuPoliopdy
(AB) = 5 cm 8&v onuerdoveTan ToA/ouds, GAAG TO em elvan BnAcwTikéy Ths xproipoTromdiong
povédos els THv péTpnow.
n Y B ) s ; o AB . "

B) "Av AB kal TA elvon 8Uo euBlypapua Tuipata, & Adyos A Eivan, &-

Treos Euddopey els T& TpomyoUueva, fvas Tpayuatikes dpifuds, EoTw v. "Eyopev
; B

7676 A2 — y <> AB=v - A (1)

» . : “ B . - o AB i

Av A&Poopey Tapa v GAAo eUBUypappov TUTMA b, Ol Adyol T (EoTw)
x Kal FTA = (foTw) W, BnA. T& unkn Tév AB kol FA dog mpods uovaSa O b, elven
ol mporypaTikol &piBuot x kal .

"Exouev Aoirov TOTE :

AB =x:p kel FA =\ -n
kol Emropdveos f Beutépa iodTns els THv dvwTépe iooBuvapicv (1) yiveton :

seo{ii =IO

SnAadn : x povddes p= (v ) uovddes p
DOTE :

X =wy
Kai ETTopévas % — ),

‘H 1rpcoTn Aormrodv iodTns Tiis iooduvapias (1) yiveTon :

isin
T

AnAcaBr): 6 Abyog £vog £0Buypappov tuipatog AB mpog drlo T'A, icobtm

pt tov Aoyov TdV avtigtoiymv unk®v tov, dtav petpnbobyv pé v adtv povade.

42. TIAPAZTAZIE TQN TPACMATIKQN APIOMON ME TA IHMEIA EYOEIAL

*Eotw pla edBeia kai SUo onuela 1ns 76 O kai, 8tk adtoU, 16 A (Zy.
42-1). "As dvmioTorxiowuer €ls TO

O Tov dpifuov 0 kai eis 1O A TOV o A M
&pifucv 1. ; 0 1 ;
Tore : eis k&fe onueiov M Tfis 3y 4]

e fluTropoUpey V' QUTIoTOlYiowHEY
fva TrparyuaTikdy &pibudy o Eifis @ o) &v TO M kelton Tpds TO wpeépos Tou O,
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5 s \ . oM 2 2 A
moU keften kal 16 A, dvmioToryilopev Tov Adyov mx, Tou Exer opiafifi dveo-

Tépw' B) &v TO M Biv keTTon Tpds TO pépos Tou O, Trou keiTan TO A, dvtioToly(-

{opev TOV «vTiBeTovy TOU Adyou %r:
‘Opiletar Lotmdv pia povosnpaviog ancikoviolg Tob anpelocvuvolov € eig 10 R.
Agyopeda 611 1) aneikdviclg advthy, £oto F, eivar apoipovosipavtog dnh.

deyopeBa 6t dua wiv a R Ormapyer Eva kai pévov onuelov M &ri tiig & Gote 1

sikov tob M pé tjv arnewkoviowy F va givar 6 a. "H e00gia £ ovopaletar toTe ¢

gvfeia 1@V mpaypatik®dv apbpdv.

43. TIPAZEIZ KAl AIATAZIEZ EIZ TO ZYNOAON R.

A) Els 15 olvodov T@v Bekabik@y Trepiodikéy  Stv dpioapey iSiaiTépws
arpétets, Si&rakiv kTA., 81671 kde BexaBikds TrepIOBikGs £xel GrpIBdS Eva «&VTI-
pocwTovs £l TO gUvohov TGW pnTév &piBuddy kKal Si1& ToUs pnTous &p1@uous
Eyouv 18n Sp1offi 1) Bidralis kal ai Téooapes pdteis. A alTov TOV Adyov, &v
fBEhapey va Oplowpey THy Ewolaw : &fpoiopa 8, + 8, dmou &y, &, Sekadikoi Tre-
plodikoi, B Tny dpilapey s Efis : @v py, p, €ival ol pmrol pé avrmpoo®Onovg
tov gig 10 cOvolov @V meplodik@v dekabik@v tolg 8y, 8, tote GOporepa 8, + O,
glval 0 dekadikog avimposwnog tod dbpoicpatog p, + ps.

"Avohdyws 6 Exduvauey Sid Tas &AAos Trpdtels kafdos kal Six Trv Sid-
Tatw.

B) To npofinuu dpmg 100 va dpicmpey npageig kai diatadry eig 16 ochvorov
R civar diagopov, SromL 8@ 10v kale mpoypanikov aplBpov, dnwg 1oV Bewpobpey
@3 Grewpoynglov dekadikov, 6&v 1oV Eyopev «olokinpovs (EkTOs podvov, éawv O
BecopoUpevos TPy RaTIKOS elval, eldikoTepov,dekadikds Tep1oBIkos GpiBuds), alla
EyopEy HOVOV @ P1TODG TPOCEYYIGTIKOVG GvTinpochnovs (Soous Béhopevy Bix TOV
K&De TpayuaTikoy &plBuoy). ‘O opiouds Aoirov TGV Tpalewy Kal Tis SiaTdiews
els 70 oUvohov R 6& mrpémel va Spiobiy pé Tnv Ponbeiav T&OV TpogeyyloTIKGY
dvTimpoowTTwy Twv. Mia avantuéic tod 0épatog avtod drepPaiver tag duvvatodt-
tag avtiig tije taieme gig v npaiiy 82 6&v Exel okompotnto. Alx TOUTO TrEPIO-
pildueBa pdvor va dwaowpey Bver «TpdTovs Bik Tas Trpatels kai Ty SidTakiv, O
omolos Egunnpetel elg Tas mpakTikag £@appoyas. A1 va kaTovon8fj olTds &
TpoTos AapPdvoper Eva TapdBerypa : “EoTwoav of dppnTor, oy = V73, o =
=V 2, Ak v& dpiowpey THY Evvoicy dBpotepa ¥ 3 T V 2, AcuBdvopsy TpocEy Y-
OTIKOUS GUTITIPOTCOTIOUS TWY BE TOV abtdv apiipov dekadik®dv ynoioy, .. TOoUs
1,73 kai 1,41, ebpioxopev 70 &fpoioua @ 1,733 1,41 = 3,14 kol Aéyopev OT1 &
«b 3,14 eivar Evag nposeyyiotikdg avrimpbommog tob aOpoicpatog o, + ay». Eig
Ty Tp&tw Atyopey : 10 GBpotopa ¥ 3 + V2 givan repimov 3,14 kai ypdpopey
Y3+ V2~ 314

"Humopoupey v& Exwpev Tpoctyylow, Soov peycAuTépav Behopey, &pkel
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v& AauPdvouey TTpocEYYIOTIKOUS GVTITTPOCWTOUS Ué TeploooTepa, ke gopay,
BexaBik& ynola.

A& ThHy BidTaky, mapaTnpoUpey £8& 6T1 elvan :

I ghss s e ~
1,73 > 1,41 S1& TOUTO B eimoopey 6711 6 /3 eluen  ueyeahUTepos
1,732 > 1,414 | 700 4/2 xoid 8& oupBoMowpey : 4/3 >V 2.

M) Map& T& dvwTépw dpeidoper va yvwpiloper Ta k&Twbd :

Eis To ocUvorov R épilovron pé adornpéTnTa mpdies @ mwpoadeois, mToA-
AamAaciaopds, deaipeots, Sialpsoist dpilovton Emrions ai Ewolal «peyahUTEPOS
ToU» Kai «pikpdTepos Tou» Al mpateig avtai kol ai Gvicdtnreg Exovv tdg abTag
is161ntag, mob Exovv ai dpdvopoi twv npateg kui ai avicotnteg &ig 10 ghvokov
Q, @V pntdv apiOpdv, Kai sidikdtepov, Grav avapépovtar tig Todg prrovs ap-
Bpove, «ouprintovy»y pi tig dpovipovs TV mpakelg Kal dvicotnteg ol cuvé-
2ov Q. *Avagépopey E56 almds Tas Tpdels kol dviodTnTas wE TS 1516 TS Twy.

lov. IIp6oBeoig kai agaipeoic.

la) Ak xéBe o R xai k& B € R Spileten povoonudvtews évas y €R,
ToU dvopdleTon : td HBporcpa « obv B, ouuPoAikdds o + P.

1B) ‘H mpochecis elvon avuiperabetiki: o +p =P + .

ly) ‘H Tpdobeois elvar mposetanproniky: a+ (B+y) = («+B) + V-

18) ‘H &lowois x + a=p #xer plav kal uévov AUciy, wou oupPohileTan
pé P — a kal dvop&letan @ Swwgopa B mhnv a.

‘H Trpdtis eUptosews Tiis Siapopds dvopdleran : agaipeais. Eidikds @ o)
7| npbobeoic ExsL Eva wai povov oddétepov aroyeiov, Tov 0, a4 0 =0 + a =«
S1& x&Be o € R kad B) Bi1& kéBe o € R Umréipyet v kol udvov o’ €R pé a + o =
=0. ‘0O « AéyeTton : 6 avrifetog 100 @ kol oupPolileTon vt — .

20ov ITollanhaociacpds koi dwaipeoig:

2a) Al xébe ceR kaikdde peR plleran povoonudvres Evos v ER,
TToU dvopdleTan: to yivepvov o Emi B, cupPolikds o - B. ‘H wpdtis euptoews TOU
yiwopévou AéyeTal mohlamluoiacpog.

2p) ‘O ToMamAaoicopds elvar  avripetafeTikog o P =P o

2y) ‘O moAhamAcoiaopds elval mpooseTalploTIKG ¢

g (Bey)=(a- 1)y

28) ‘H #fowols a-x =, a# 0 e plav kad povov Aow, moU cupBo-
AlleTon pé P : o eiTe ?ﬂ kol dvopdleTan mnkikov B Sia @ eite khaopa B Srd @
giTe Abyog 1ol B mpog TOV @. :

‘H Trpatis eUpéoecws ToU mnAikou Svopdleton draipeos.

Eisikéss : o) & ToMamAaoiaopds éxer fva kal pévov obdErepov etoyeiov,
oy 1, o 1 = « 81&k k&Be a € R kol P) 8ix k&e a € R, « # 0, Umépyer Evas ko
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uovov a’ €R it o~ o’ = 1. ‘O o' Adyetan : 6 avriotpogog 108 @ xai oupPBoAileTan
g %.
Ze) ‘O mokhanhacraopds eivon Empeprotikog Og npdg THV npéodeaty:
AR y)=ca:p tay
3ov) ‘Opilovron &rrions ai dwicdtnTes @ «peyodbtepos todvm, o > B, kol «pi-
kpbtepog toln, a < B, kai Exouv Tds IBiOTNTas TEY Suovipwy Twy dVIoOTH-

Ty € TO oUvodov Q Tév oxeTixdv pnTév. Ak k& a R kal B R loyxle
pior xal povov &md Tas TpoTdaEls

Da=pf Wa>p m)a<pP
40v) Téhos eis 70 R pileTon kad 7) Ewwoia Tis Suvduecos.
Al Buvapets Exouy kol €86 Tds adTas iBidTnTas, TOU #xouv eis TO oUvolov
Q, T pnTdV TpayuaTIKGY ApiBuY.
Obres, &v x elvon kdrolos Tpery TGS Sp1buds, opileTar TO TeTpdrycovov
aUTol x* =x - x (¢ opiouol) ked elvan Evas TporypaTikGs &p1Buds.
A) Korromv TGV dvwTépw fpTopoUuey v& &rrodeifcopey Siapdpous Trpo-
TEOELS, OTMWS Tr.Y.
hScs=0i—=10] Slcr TAVTA TPAyUaTIKOY &pifudy a.
Mpdypeam :
a-0=a-04+0 (31611 16 0 elven oUBétepov eis THY mpdodeciv)
=a'0+a+(—a) @om at+ (—a)=0)
= 0+1l-a4+(—a) Béml -a=a)
=a 0+ 1)+ (—a) (EmpepioTikdTns ol /apol)

=o' 14+ (—a) (10 0 oUBérepov eis ThHy mpdodeciv)

=a+ (—a) (16 1 oUBtTepov els TV TrOA[oudY)

=0 (rapadox? Umdptews dvmiBéTou Bik kdbe
"Qote a-0=0 TPAYHATIKOV Q).

(=D a=—a

TpdypaT Eyxopev :

Da=C=D-a+0
=& Disadatio
=D at+l-a+(—a)
=[D+1]-a+(-a)

=O'C(+(—C:)
=0+ (o)
=—a

Qore: (1) ra=—«

AZKHZEIZ

101) TMoparnpficaTte Tov &Tretpoyhipiov SekaBikdy :
a = 0,202002000200002000002. . .,

els Tov dmolov elven pavepds & Tpdrros, ut Tov Smoiov TpoXwpoUpey els THY dvaypaghy TV
Bexabikdv ynelwy Tou. Ti &pi1Buds elvan & « ; AwkaicAoyfoate THY &mdvrnoiv oas.
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102) ‘O &p1Buds x = 0,101001000100001. . . elven &oUppeTpos. 'Humopeite v& SpioeTe
Eva &p1Budy @ ToloUTov, GoTe X + Y v& elvan pnTos ;

103) Na& Zpyacdfite &mws efs Thv 43, A Bi1& v Gmodeitere 6m1 (— DH:-H=1
104) N& &moBeifete, oTnpildpevor els T mponyoUueve, OT1 tav o B, eR, ToTe:

a) —(—a)=«
B) () Pp=— ()

y) « (—B) =—(aP)

8) (o) (—B)=¢aP

) —(@+pP=Cx+=P

105) EiSapev els thv 43, [ 6m, G &mrodewkvietal, 1y tifowois ax = P, omou aeR

PeR kal P # 0, &xe plav povadixhy AVow, f) dmofa ouuPoriletar ué B : o f P e dwoud-
a

TeTar @ TO TnAikov _E_. O elvan éropévens c. BN B. "AMAG kai TO ywduevor B 1 o
a a
AatmAacialépevor &l o BiBel : (53- .L)-u:p- (L cx) =B 1 =B "Apa iocyuie
« a
o
a a

Xpnopomommoate THY TeAeuTalow abThy loéTnTa kol Tas yvwoTds [B16TNTos TEY TPa-
fecwv Bi1a va &mobelleTe o1 :

a S ST b A 3
2 4 Y - ST ¥ Znov aeR, BeER, yeER, p £ 0
56 g p 8

Maparfipnets : Trnpifduevor els Tés Tapadoyds Tés dmolas Ekdpapey 81 Tos TparyporTi-
koUs &p1Buols (&Eicdpara), Buvépeda vé &mrodeifoouey OT1 -

tav o, B, v, 5e R, TéTE:

DDa=p <= at+y=p+r

2)a=p = G-Y:ﬁ-y.

3) «p =0 <= (a=0 eite p=0). &

4) (ay =Py xai y #0) = a=p. —

5 = e
) (x ﬁxaly#ﬂ)ﬁy Y
6) (a=P kal y=8) = a+y=Pp+ 5.

7) (a=Pp kal y=8) = a-y=p 5.

il 1

8)F‘F=F§ (p#0, &50).
XY Loty

9) 5 5 —po (B#0, 8£0).



KEQPAAAION IV

./

r"Ji\YNAMEI!.‘. KAI PIZAI TQN ITIPATMATIKQN APIGMQN

44. AYNAMEIZ ME BAZIN PHTON KAI EKGETHN AKEPAION.

A) Eis Ty B’ T4l EudBapey ik Tds Suvduels TGV pnTdy dpiBudv pé éx-
O¢Tas duepaious BeTikoUs 1) &pvnTikous kol Tas iB16TNTEs TGOV Suvapewy ToUTWY,

“YmevBupilopey 886 ouvtduws Tas 18i16TnTas s :

Da* - a ==t

2 (@) =

3) (P =ak-pe

4) g; =a*, dmov a # 0

a \H Gl
5) (—ﬁ) = & Smou B #0
‘Qpiloapey o1 o =1, Bix kdbe pnTdV o # 0.
‘Qpioauey tmions &1 a~* = ;l“—'élét TévTa BeTikdy dépaiov p kal k&Be
pnTov o # 0.

Mapadeiypata : lov) N& &mhomroindfi | waporaois (a2 pi)-2
"Exopev :

(@2 P 2= (92 (PH2  (Adyw Tiis iBidTnTos 3)

=¥ Bt (Aoyw Tiis iBidTnTos 2)
el . - ol e
H_cxu; Bv (7\07(.9 ToU piouol a* = —
A 4 i ; Sxdypty\ —* -
2ov) Na amdomoin®ij fi mapkotaois : (2x_l
"Exouev :
(Sx’tp‘ =i 1
2x-3 ) T /5x3yf\1d e - 1
(2)‘1) (6p1cuo; TOU a™t = ?)
1
= T EBuhe : 5
oy (Adye Tiis 1B16TTOSs 5)
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((52;“:.;. (Tpomty ToU ouvBétou xAdouatos els  dmholv)

i 2!(x—l)l
= BE)Ny)T
4x—
R (Aoyw THs 181dTTOS 2)

. (é’rrEtSﬁ,x*Plep-)

Aoy Tiig iBiétnTos 3)

= F5xiogs (Méyw Tiis 1B16TTOg 1)

B) Eis T& mponyoUusva (mapdyp. 43, IN) eibopev &t 1) Ewola THg duvd-
pews pé EkbéTny dxépaiov BeTixdy, &pynTikdy fi undtv kol pé Péov TuxdvTa TROTY-
paTikdy &ptBudy (fropéves kal &ppnTov) dpileTtar dmas drpipdds Stow ) Pdois
‘elven pnTds dpiBuds kel al dvewrépeo 1816 TEs 1-5 loyUou brions kad &1° alrag
Tés Suvdpets.

AIKHEEIZ
106) ‘N& &mAoTrotfjoete Tas KaTwTépw Ekppéoets, els Tés dmolas Urrotideran &1, Smov

Urrdpyet petaPAnTh els Tév TrapovopcaThv, AcuPdia TpayuHaTikds Tiuds Biagdpous Tol un-
Bevds. N& Bcboere Tehikdds Expphoels Xwpls &pvnTikoUs ExbéTas :

-3
«) a-50-5 B) (—5xtyy NS
§) (x=)r. xb Ly 2X5%
) R £) (- 2x-4)? o1) W‘""
D (a-1p) n) (ot a-tys e)@-_-,—
34 2-1 4 3-8
R e ek B e
107) N& ékppdoete xébe dpiBudy ds SUvapw Tol 2 kal émerta v& dmAomoifioeTs :
1\ ., 1+ 324 — 16*
o[(g) o] 2 DR

45. PIZAI TON INPATMATIKQN APIOMON.

A) EiSopev els T& mponyoupeva 811 ut Ty eloaywyiy Tév dppriTwy dpi-
Bucdv kéde OeTikds pnTds efvon TeTpdycovor &AAou mpayuaTikol &piBuol. Eiba-
pev Etrions 811 kébe edBUypaupov Tpfiva elvan Suvardv v peTpndij kal vi mapa-
oraff] dmd TpaypaTikov &pifudy.

*AmroBeikvieTan 8Tt ¢ Bidx kéBe mparyuaTikdy Betikdv &pifudy B xal Bk k&-
B puokdv v Udpyel Evas kal udvas évas, TpayuaTikes BeTikds, EoTw o, & THY
{81d1tnTa : A vwooTh Blvauis Tou a va slven & B, Snhadh pé Ty 1BidTnTa

=P O]
'O povadikds alTds mpaypaTikds BeTikds dpifuos Adyeten @ wuooTih) pila

E v
ToU P kad ouuBoliletan VP, SnAadh elvan & dpiouol :
65



«=VP @

01 oupPoriopol Aormdw (1) kal (2) elven {godUvapor. “Hrtor loyle :

Q

=VB<e " =Pp (51& kéde femixdy P xad v puoikdy). ‘Opilouev drmrions:
0 &1 xé&Be v=1,23,...

Els Tév cupPohioudy V_Ea, 1o ¥ Adyetan pilikév, & v Adyeran Seiktng TS
pitng xal & B Onéppiiov. ‘O Belxtns 2 Siv ypdeeTal, cAA& UTrovoeiTad.

1
SuuBarikés dpilouey : VP =P
‘H Terporywvikd) pila AéyeTon koi pile devtépas tabemg 1) Tpltn AéyeTtal
kel kupikn pila f pile tpitng takews, 1 TeTdpTn pila Aédyetan pila TeTdPTNS
Tl KA.

Mapadeiypata :
3
lov. V8=2, 8idt1 22 =8
4
2ov. V81 =3, Bidmi 3% =8l

s
Jov. V¥ 243 = 3, 8161135 = 243 k.0.k.
B) ’AmoBeikwieTan Emions 871 Sid wavTa TrpayupaTikdy dpynTikdy dpi-
Budv B kol Bi1& kéBe meprrtdv puoikdy v Urdpyer Bvas kal udvov Evas, TIPSy MATIKOS
apynmikog &pifuds o, dote va loyxin @
«=p 19

‘O povadikds alTds TpaydaTikds &punTikds o Aéyeton &mwions ¢ vwooTh
pila ToU P xal oupPoldleTon duofws : VB. *Hror

a= ’:/E @

‘QoTe wéAw elvan :

a= Vvﬁa o =B (51 k&l P < 0 ko v puoIKOY TTEPITTOV)
TMapadeiypata :

lov) 13/:_8 =—2 5i6m (—2)'=—8

20v) {/% = -—.3. 81411 (— 3)5.= — 243

30v) 17/_—1_28 =—2, Bibm (—2)" =— 128 k0.

M Elven qovepov dm (VE) =a, étav ) V& Splletan ouppdwws Trpds
boa eimopsy dvwTépw.

Elver m.x. (]E/TE)B =—8, (\;ﬁ)‘ = 81 k.T.A.
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Mapatipnoig 1n. ‘Qpicaper mponyouptves Ty onuaciov ToUu guupolou

v
Va 1) étaw o > 0 kai v Tuxcw guoikds kal
2) 6tav o < 0 kai v Tuydv TEPITTOS PUTIKDS.

4 3
‘Emroudveos ouuPora &maws & ¥ — 10, V=16, V —10 ktA. &tv dplotnoav.
‘O Adyos elvan o EEfjs :
‘H Etowois x¥ = a, &v elvan a < 0 kol v &pTios pUOIKSs, BEv Exel K&Tolaw

AUcw el 1O ouvoAov R.
‘H ttlowois. m.x. x2=—6, 8" oUdva x € R émoAnBeveTan. "QoTe 1) mo-

p&oTaois Vo Biv Exel Ewolaw TporypaTikol dpifpol pévov kv elvan o < 0 kai
v &pTios puoikds. Els xéde &AAnv mepimTeow Exel Ewoiav.

. Y —
Mapatfipnos 2a. Kot T& mponyoUpeva, év 1] map&oTaois Va éxn
Ewolaw, loyuer :

(]‘/JE)“ =

AUTS Biv foyUer povov £ elven o < 0 kad v GpTios puaikds.

‘H mrop&oTacis Opws Voo gxgr Ewvolav mévtoTe (dxdun kol étav o < 0
kal v &pTios), Buvdueba B¢ v& oupmepdvcouey OTi eldikéds S1a o < 0 kal v dpiov
glvan :

{/?":—q:}cﬂ

4 4 hA
My VE2)i=V2i=2=-(-2)=|-2|, V(AE=V8=4=|-4|
"Qoe : Stav v elvon &pTios puOIKds Kol & TUXGY TIPSy HOTIKGS, TOTE :
e = (i
Els Thv TeTdpTny TdEw 8& pdbeopey yevikdds mepl TV pldy TEY Tpatyuo-

TIKGY &piBudy kai TV iBloThTwr aldTdv.
Topax 8& meplopioBiduey els T& pilika Seutépas Téews.

. PIZIKA AEYTEPAL TAZEEQE.
A) Eimopey dveotépw 811 Vx2=|x|

*AVOAUTIKOTEPOY TIUTTOPOUPEY V& YPOWWHEY
x2 0 =Vxt=x
x< 0 = Vxt= -—x}
TG Y 9 =5, ¥5i—5
Emions V (3 —x)2=| 3 —x |. *Emopbveds :
Bw 3 —x 20, 5nA. #v x < 3, e V(B —xP=3-x,
dav 3 —x <0, SnA. Bw x >3, tée VB —xP=—(3—-x)=x-3.
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B) Tivopevov d0o pil@v. "Eorw &mi InTolpey TO ywduevov Ve 'VB—,-é-
mov o, P GeTikol mpayuarTikol &piBuof. *Ev mperTols yvwplilopey &Ti TO yiwo-
uevov TouTo Umdpyer (§ 43, I kol § 45). '

"Eoreo Aoy 611 Va=x kal VP =y. Zxnuarifopey & ywdpevov
xy = Vo VB Tuopilopey Sucos 811

x=Va<=xt=qa

P=V P yi=p
Ex s (xy)? =P Exopev xy =V aB, Bniadn

Ya-Vp=Veap (1)

‘H lodtns (1) Aéyer 611t 61d ve morharhaciacopey 8o pilag devtépag ta-
ewg aprel va nollan)octiowpey 1 droppia kai tob yivopévov va EEayGyopey
v pilav deutépug tagews,

My V3:V4=V12 ¥V3:¥V12=V36=6

‘H lodtns (1) yphgeran xal

Vap=Va- VB (2

AnAabry: Bia v Eayayopev tetpayovikny pitav &vdg yivopévon dpkel va
tEayyopey v pitav xaBe nopayoviog xal va nollanlacidowpey ta EEaydpeva.
My V12=V43=V4-V3=2V3
kai yevikaotepov Vop = |a| V.

Ty 3 Y B =3ty 5 s

Y5 'V E=Vis—y i 5y
Elvon povepdy 871 Suvdpeda vér dmexTeiviopey TOV TpomyoUpevov kavdva kal Sia
TeplOTOTEPS PLiIKE.

Mx.V2:V3-V6=V6:Y6=V36=6.

') NMnhikov 800 pi@v. “Eorw &1 InroUpey 1o %,o-rrou o, P GeTikol Tpat-
yuarikol &piBuol. Meopifoper &1 16 TnAlkov ToUTo Utrdpxet kal elvan dvas Trpay-
‘parTikos ap1duds.

= x¥W!=ap, SnA. (xy)?=ap

“Eorw Aomdy &t Va=x xal VP =y. Zxnuotifopey & rnAlkov

;-E;: % Mveopilopey Spcos &T1
x=Va<x=0a ::,xs g
p=VP< y2=p } ﬁ' shosh (3-) = 3
"Ek Tfis (%) = ? freTan cm—: p , BnAabr,
V& :
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‘H lodtns (3) Abyer &Ti:

A va Swnpéoompev dbo pilag devtépag tafewg dpxel va Swmpécopev 1o
Onépprioy tob Sraipetéov S1d tob droppifov tod Srarpérov kai ol wnhixov va dEa-
Yayopev tﬂv piguv Sevtépug tatems.

Y18 18 TET il 1
V“"V‘*"‘? =V& ] ws V‘*_SEVE ey
‘H Ioé-rns (3) ypdoeTon kol :

aYEE
kol Aéyer 8T : V—F = @
Awd va EEoydympev Ty teTpayovikily pilay mnlikov b0 mpaypatikdy dpi-
Budv, apxel va Eayayopev Ty tetpayovikiy pifav tob Simpetéov xai va v
Simpéowpey fa tiig tetpayovikiis pitng tob Swmpétov.

4 _ V4 5L G
o Y- = S i
A) "Av Exwpev &AyePpikdv kKA&oua pt Sx1 pnTOV TOPOVOUCTTY, MWTO-

poluey v& elpewpey looBlvapoy kKAdoua pé pnTodv TapovopaoThy, dmws gaivetar
&mo T& kdTwd Tapadelypora

60 et ZEVEIHA. B Bios BYE c0id )5
Y6 Yé6-ve (¥V8)? 6 3
Doy, 0 _o! ST iens iarr sV Y b 59 F
29iE - 2 VA VA 2(¥3)? 2.3 6
AIKHEIEIE
108) N& oupmrUlets T& kétwd &ipolopara (Smou elvon Suvardy) :
@ 3V2+5Y2+ VY72 P)2Y3+VY12 y) Y3+Y27
85 Y7+VY28-763 &) Y6+V24+V54-2Y%6 i
o) Y84+ ¥50— V98 DY12-2 Y27 +3VT5+ V48— Y80+ V20

Aboig g @) 3V 2 +5V2+V2=0CB+5+1)V2=9Y2
109) Né& elpete T& ywodpeva :
a) Y375 V48 Y405 B Y275-Y13%5 Y16 y) ¥3a Y1
8) 5-Y2) 5+ 72 O (Y2=Ue@=92 . D51
110) N& Umohoyloete xard mpootyyiow 1/100 T kéTwb :
2 ¥28 Yis Y18

° Vs Byg ViRl s

111) Né& Tpéyere kabbva &md T& k&rwb khdoparta els looblvaudy Tov ut pnTov Tapo-

|
|
|

—

vopaoThyv :
it

1 1

i pgtevs:

e

2Y2
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KEQAAAION V

e———
AATEBPIKAI IIAPAXITAZEIZ

47. H ENNOIA THE METABAHTHE.

A) Ocwpoupey TO cuvohov TGV Spfoywvicwy, TG
ool Exouv G Pdow TO wpiouévor eUBUypoauuoy Tufua
AB (ox. 47—1). 'Eqv pt plav dplouévny povdBa 1o TUf- i !
po AB Exn ufikos 4 kel Bve éx Tév SpBoywviwy ToUTwy, | !
émaws 1O ABTA, Exel Oyos BIM pe pikos (ds Tpds ThHy A
atTiy povadea) (Bl = v, 10 éuPadov ToUu ABMA  kaficos
yvepilopey, efvan (ABFA) =4:v (TeTpory. povades).
Els v Exepaov ToU éupadol oty 4u TO yp&uua U
SUvaton v elven fvag droloadrymoTe BeTikds &p1Buds. Néyo- A B
pev 611 1O v elven pla petafinti. To v AapPdver TipGs Frg by = 1
els TO olvolov Tév BeTikGY Ep1Buddy.

Ol Getikol alrol &piBpol, of dmolor dvrikafioTolv 16 v els ThHy Exppaciv 4u,
ovopalovTon Tipal tfig petaPintiic v.

’Edv T6 pfikos ToU AB elvan o, T6 EuPaddv Tol ABIA 8& elven
(ABMrA) =a-v

‘H Exgpaois o+ U Trepiéxel BUo ypduuata. "ATd auTd, els Thy mepimTwoty
pas, TO a TapioTdvel TO ufikos ToU dpiopévou TpfuaTos AB xad elvan Eropéveog
tvas dplopévos dpiBuds, & 18105 B1° SAa T& dpBoywwvia pé Paow AB. To &Aho
ypduua v elvan peTaPAnT kal els k&b Tipfiy Tns &mwd TO oUvolov T&Y BeTikddy
dpifudv dvtioToiyileTan dva dpBoydviov kal TO EuPaddv Tou. ME Tas cupgwvias
aUTds els TN Exppooiv ov TO pév « elvan pic otaBepa TO O v pio perafinth.

B) “Ywofétouev &1 els Thy Ekppaocty — 3w? 429 — 5 T& ypdupaTa w Kai
9 AauPdvouv Tipds els TO olvodov TV TpayuaTik®y &piudy. Els k&fe Sicre-
Torypévoy JeUyos (wg, ¢o) TIMGY TGV @ kal @ dvtioTorxileTon pla kai pdvov Tipd
Tfis kppdoews altiis. Thy. &v w =—2 kol ¢ = 10 &xopev Tiuty Tiis Ekppdoews
-3-(-22+2-10-5=-3:442:-10-5=-124+20—-5=3. T& « kai
9 elvan ol petoPAnTal Tfis Ekppdoews —3w? + 2¢ — 5.
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48. H AATEBPIKH ITAPAELTAZIL,

Eis Ta&s éxppdosis 4u, au, 2mp, Tp?, mx%y, 2ma (a4 y), —3w? +2p—5
TepiEXovTal wplopévor &pibuol kal ypdppare, T& dmoia cuuwvoUMEy v Adu-
Bdwouv Bia@opous &piBunTikdas Tipds ) kal va ptvowv oTabepd. Metall Twv of
Spifuol xal T& ypdupara els k&fe piav &mo TS ikppdoels cUTds ouvdiovral pi
td yvootd odppoha tdv npafswv.

Al TolaUTan ékppdoels Aéyovtal ahyePpikoi napastaceg.

‘Otav els piav &AyePpikny mapdoTaciv T& ypduporta dvtikatacTtafouv
pt &plfunTikds Tipds Kol ékTeAecBolv af mpdies, ToU onpeidvovTan gls THY Ta-
p&OTACIY, TTPOKUTTTEL v Yyével TeAikéds dos droTéAsopa Evas &piBuds. To droté-
Asopa ToUTO Aéyetan apiBpntikn mpd tiic mopactdoewg S1d Tas dvtioTolyous
TINGS TGV PETAPANTOV TNS.

‘H "AlyePpa 0& pds 515&En T& e1dn TéV dAyePp. mopaoT&oewy, W& Tolov
TpoTroY O& eUpiokwuey TS &pBunTikas Tipds Ty kal TS yevikadTepoy B Bxe-
Addpev Tpdlels pé &AyePpikds TapooTdoEls.

49. AKEPAION MONQNYMON.

A) ‘Opiopds. "Axképarov povavopov @¢ npds ta ypappaty, 10 dnoia nepré-
%EL, Aéyetar 1) mapactacig, £ig v dnolav Exel onpuelwdf povov norlonhasiacpndg
éni t@v ypappdtov tng, ol 82 ixBitar adtdv sivar guoikoi apbpoi.

TLx. of &AyePpikal wapaoTdoes 4v, au, 2mp, mxly, — 3wip, Top?y,

2 . ; ;
— 5~ Xyw?® elvar dképonar povdvUpar.

‘H ; 2=t ; A
Tap&oTacls - X* y elvon dxépaiov povavupov, dtav O « elvan oTar-

Bep&. ‘Eqv TO « elvan petaPAntn, ToTE A TapdoTacts aUTh Sév elven dxépaiov
LOVEOVUHOV.

’Emrions f| mopdoTacts (A — 3)a®P, Stav 15 A elven oTafepd, elvon dké-
paiov poviovupov, &vdd 8tav To A elven petofAnTd, Siv elven fi rapdoTaois aliTh
&KEPOUIOY HOVEOVUHOV.

Els m&v povcvupoy épapudlovrtal of yvwoTal 1810TnTes ToU ywopévou
kal TéV Suvduewv. ;

TT.¥. 1O povasvupov A = 5x2 (— 2)y? (— 3) xw ypdgeTal
A=5(=2)-(=3) x3-x-y? w (Batl ;) 7| kal A=30x%%* (Sieerl ;)

‘H popen A = 30x%y%w AfyeTon teMkh poper) ToU povwviuou A,

Tlév povcovwpov €& AauBdveran Umd THY TEAIKAY TOU Wop@nv.

IIav povovopov pidg petafineiis x Exer tehikfyv popofiv ax!, &émou 16 o
elvon orofepa kad peN (N = 10 oUvolov @Y QuoIK@Y)

IIdav povdvuopov 800 petofintdv x kai y Exer telkiv popeiv ax”y’, dou
76 « elven oTofepa xal weN kol veN.

EUxdAws EmrekTeivopey Si& THY TeEAIKTY UOPQTV HOVWVULOU TPIGW KATT peTa-
PANTGOY.
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B) Zuvieheotils kul xkOplov moodv povovopov. ‘O apbunukds naplyov
£vig povovopon Aéyetal ovvreheotiis tol povaviopov. Td Eyypaupatov pépog Evdg
povevopov (dnk. ol peraPintal pé todg éxBirag twv) Afyetar xbplov rocdv tob
HOVOVOROL.

.. ToU povewwipoy — % x3y guvTteheaThs elven & — -;—~ kad kUplov TooOv TO

x%y. Tol we? ourredeoTns elval 6 + 1 (oUBétepov oToiXelov ToU ToOAAGTACOIX-
opol) kal kUpiov ooy TO we?, Tol — x4 elvan ourtedeoThs © — 1, SidT — x4 =

=(—1) x4 ’Edw elvor A oradepd, ToTe TV povwvipwy % a’B, (A—1)x?yw?®
ourteAeoThs dvTioToiyws elvai % kel (A—1), kUpiov 8¢ Tooov T a?p kol x?y <ol

I') BaBuog povoovipov. Badudg poveovipon dg npds piav tov petafininy ré-
yeton O £xBétng, tov ormolov Exel 1) peraPinti eig 10 povdvopov, g npds meplo-
cotépag 62 petaPintag tov Aéyeton 1o GOpordpe tdv ExkBetdv, Todg dnofovg Exouvv
abtai eig td povdvopov.

Ty 16 — Txty2o elvon TeTdpTou Pabuol dos mpods X, SeuTtépou dg Trpds y,
TPWTOV o5 Trpds w, ExTou s Trpds X kal v, ERSdpou s pds X, ¥, w KA. *Emrel-
81 elvan x® =1, &tav x # 0, k&b orabepd ypdperar UMd popfiy MoveovUpou
pnBevikol Poduol dx pos wiow fy TrepiocoTépas peTaPAnTds T.X. 7= Tx% —3 =
= — 3x%?°.

Kdfe povaowupov elven unBevikoU Pabuol dos mpds piav petaPAnThv, THY
dmolav 8y Tepiéyer. TLyx. T — 20%x? elvon undevikol Pabuoy dog wpds y, S16T
ypéoeTon — 2a?x%y0,

To povcovupoy, ax¥, &tav elven & = 0, Aéyetan pndevikdv povavopov. To
unSevikdy povcvupoy Slvartan vér Exn doaobhmote petaPAnTds kol pé kabe Pa-
Bov.

To povdvupoy x elvon wpddtou PobBuocl g mpds THY peTaPAnTHY X kai
Exer ouvteheoThy oV 4 1, &6 16 — x elvau Emlong TpddTou Pobol s TPds x
pe ouvTeheoThy —l1.

A) Kroopatikov povevopov. Khoopatikdv povivopov Aéyeta kéle &Aye-
Poikhy TapdaTtacis el THY dmolow Exer onueiwd pévov ToMAamAaciaapds érl
T peTaPANTEY Tns, dAAe peprkol (i xai §hot) Ek t@v EkOetdv tov slvar dp-
viitikoi Gképatot.

Tlx. f mopdoTacis 2a?P? elval &va khaopoTikdy povdvupov. ‘Emedn

(Kep. 1V § 44) efven B2 = .;)T, Tolro ypaeeTen @ 2o -T;-; fi kol 2%:— , Otouv
B # 0. ’Emions T KAoUOTIKOV HOVEGVUHOY — % x~? y3w5 yp&eeTan %‘TJ:;,

dmov elvar xw # 0. "Qoe

T& KAaouoTikd poviovupe elvon dAyePpikal TapacTéosls, els Tas dmolas Exel
onpeicodfi kel Bialpeots Bi1&x  peraPAnTfis. Elven Toalra mnAlka  &kepaloov
poveovUpeoy kel B T& Eletdowuey dpydtepov. Els T dpéows dmdpeva B doyo-
AnBduey pdvov ut dképaict MOVCOWUUA.
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AZKHZEIZ

112) Gewpolpey T& Tplywve, T& dTroia fxouv ds Paow Sobiv elBuypappov Tufijna AB.
*Av tvds & aUtdv Td Owos elven v, Tolov elven T &uPaBév Tou ; Els Thy mapdoTaow autiy
ToU ¢pPabol dploaTe T&s orabepds kad Tas peTaPAnTds, ‘Edv elven povdvupor, Trolos elven &
ouvTeAeoThs, TToTov TS xUpiov Toadv kal Tolos & Pabuds Tou ;

113) ‘H dxkrls évds kUkAou elvon ororyeiov ToU ouvéhou Z = { 1,3,5 }. N& Umodoyiobi
& tupabddv ToU kUkAou. TTola elvar f) yevikt) éxppaais ToU tupadol ToU kikAou ; 'Edv elvon
povavupov Trolos elvar & guvTedeaThs, Tolov T kUpiov Trogév kal Tolos & Paduds Tov ;

114) Bewpolpey T6 olvohov Tév Tpamelicv. "Av al Péoels tvos & alrdv elver B xal
B, T& &8 Uyos v, Tolov elvar T& ¢uPaBov Tou ; Els iy ékgpaow altnv 70U iuBabol moiat elvan
ol peTaPAnTal kal els molov olvolov &pibudv mpémer véd dvikn kdbe pia ;

115) Bewpolpev Td guvorov TV Opbidv KUKMKGY Koy, ‘Eves ¢ alTtdv 1y dxrls Tiig
Pdoews elvon R xal 7 Uyos v. Tlola elvan 1) Exppaais Tol Sykou V ; *Edv elvan povdwupov 1
E&epaos aUTh), wolos elvar & ouvtedeaTis, TO KUptov Tomdy kal & Baduds Tov ;

116) Né& elpedfi & ouvteAeaTris, TO KUplov Trogoy kal 6 Pabuds ds wpds wlav fi mepio-

coTépas HETGPANTES TV HOVWWHGY : _2- x, ﬁﬁl* X3, Xypiw, — 2apix, 3560y x %, AxMypP
Rt e 4 V3
A = oTabepd), — = V7 xyw?, — adyie! z, Taﬂy.
117) Né& TeBoUv UTrd Thv TEAIKHY TV HOPPRY Té HOVGVUHA !
A= (.... -?T x“\y) (_. %) alxly, B = (,:?_x‘ iz ) (:31- x‘z) (4xyz?).

l'=(_ %)' asp, _lsax’aﬁ’ (_. i_xqﬁ) kal va eupedfi & ouvredeatdis, TO xUplov 'n-o-\j

adv, & Pabuds s mpds plav §| wepriogoTépas peTaPAnTas auTdY. ’___J

50. ‘H EZYNAPTHEIZ MONQNYMON.

A) Apfpnnik Tpn povoyopon mdg petepintiig. “Eorw O povcvupov
2x Tis peTAPANTHs X. SupPorilopey ToUTo pE TO @(x) BnA. Béropey ¢ @(x) = 2x.
Ak T Ty x = — 3 1 &pifpnTikn TiEn (§ 48) ToU povwvluou TouTou
elvon —6. Auvdpeba v ypdapowpey @ ¢ (—3) =2 (— 3) = — 6. "Edv AdPouey 1O

agUvolov Z ={ 0,1,5, — -}} kol elvon x €%, TéTe ol dpiBunTiked Tipal TOU po-

3
xiZeTon 81& ToU poveovipou @(x) Eva Kkal udvov fver arotyetov ToU E. Olrew elven :

D0 12 510 _%»_g‘i

'Areikoviletan Aowmdv 10 K povoonpdvrog eig to E.

‘Etropéveds Exousv piav ovvaptnaw, Thy
o:VXEEZ—o(x)eE

‘H ouvdptnols oUTh ¢ elven pia aovaprnoig - povvopov 108 'x pE me-
Siov opropod TO I xal mediov mpdv Td olvodov E. ‘H pertaPAnTh x, fi dmola
elven Tuxdv oToixsiov apyétumov &md ké&mroio dpibuocuvolar I Aéyetan dvebap-
tnrog petafinth, 7 Ot elkdv altol ¢ (X) Adyetan EEmprmpévn petaPinti.
; *Emrei8h els kdBe &pyétumroy x €2 Bid Tiis ouvapTioews ¢ dvmigTory{feTon
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pla kel pdvov ek, 1y &pifunTikn Tiuf ToU povwwipou ¢ (x) € E, dnpiovpyoiv-
Tan SrareTarypéva (elryn Smeos t& (0, 0), (1,2), (5,10) kad yemkéds o (%, ¢ (X) ).
Zuppuwvoupey v ouuPolilewopey TV elkdva @ (X) ToU dpyeTUTrou X pé TO ypduua
¥, BnA. Bétopev y = @ (x) A kal y = 2x. ToTe xdfe BiareTorypévov [eUyos TIpGY
TGOV HETOPANTEY Exel THY Mopeny (Xp, ¥o). TO oUvolov aTddv TRV diaTeTay-
péveov [evyddy, &moTeAel THY ouvdpTnow — povaowvpoy ¢ (x) xal elvar Eva dmo-
obvokov 1ol Kaprteowavod ywvopévov I X E.

B) Movavopov neprocotépov petaPintdv. "Eotw TO povdwupor 2x3z,
TO &moiov ouuPorilopev @ @ (X, z) = 2x%z. 'Eav 10 utv x elven oroixeiov ToU
ouwdhou Z; = {—1,0,2 }, 16 8¢ z ToU Z, = {3, 5}, TéTe oxnuaTilovTton SioTe-
Toypbve {eUyn (X, z) €2, X Z, kal els koBéva &md alTd dvmioToixileTan s
elkdov 7 &piBunTiky TN @ (X, z) ToU Sobévtos poveovupou. TLy. &id x=—1
kel z = 3 BnA. B1x 10 (— 1,3) dvmoroyiletan fimun 2 (— 1)2-3=2-(—1) -3 =
= —6 ToU povevupou. Mpdoopey ouviBess : @ (—1,3) =2 (—1)*-3 =—6. Aix
10 (2,5) dvrloToiyos elkeov elvar f) &piBunTikf Tipf) ToU Wovwwiuou : ¢ (2,5) =
=2:28.5=2:8-5=80. lNevikdys els T (x, z) dvTmicToryileTton s elkcov TO
¢ (x, 2).

Emeidh) I, X 2, = { (— 1,3), (—1,5), (0,3), (0,5), (2,3), (2,5) }, dvnicToi-
¥ws TO oUvohov Tév sikdvwy elver E= { — 6, — 10, 0, 48, 80 }. Ta Cevyn (0, 3)
kol (0, 5) Exouv s elkdva 16 0. TI&AW Aormdy SnuiovpyeiTan wia ouvapTnoils -
Hovcovupov pé dboe aveEaptitovg petafintas, Tas X €Z; kal z € Z,, éinpTnuévny
ueTaPANTAY TO povavupov ¢ (X, z) = 2x3%z, Tediov dpiopoU TO Z; X E, Kol Tre-
8lov mipddv To E. ‘Ouolos éferélovran ouvapTroEls - HOVWVUUG TTEPLOCOTEPWV
HeToPANTEY. "ATrd ToUs dvwTépw UToAoyiouoUs &piBunTikddy TIHGY Hovwwipou,
éxopev OTI :

A va droloyicopev Ty amOpnTikfy Tipfv évog povevopov dia dobeicag
Tpag Tdv petafintdv tov gopickopey mpdtov tag duvvapelg Tdv perafinTdv
Koi katéomy 10 yivopevov tdv EEayopévov.

') "Opora povrvopa. “Opora héyovtar ta povadvopa, T@ onoia Exovv T adtd
Koplov moadv,

TL.x. T&: 0,2x5, — 7x3, %xﬁ elval Suoia povadvupe, KeBoos kai Ta 3xiy?,—2xty2,
Ta Sporar povdovupa Siapépour, &v Biapépouv, LOVOV KOTQ TOV CUVTEAECTTV.

Té dpowe povivopa pé cvviehestdg GvtiBétovg, Aéyovrar dvrifeta. TT.x.
T& 2xy°z, — 2xy’z elven dwTifeTa povadvupa.

Auvdpeda v Bewpricwpey ds Spola povaovupa s Trpds plav 7 mepicooTE-
pas WeTOPANTES Twv, Xwpls v& elvan Spora ds Trpds SAas TS HeTAPANTES Towv.
My, t& 18x%yw, — 4ax?w elvan dpoia ds Tpds Tas PeTaPAnTds Twv X Kal .

S1. TMPAZEIZ EINI TON AKEPAIQN MONOGNYMON.

Al mpdteis &l TV TpayuaTikdGy &pi1Buddy yivovtan kal éml TV poveowl-
v, 81671 kdBe povavuuov efvan Evas TpaypaTikds dpiBpds, OTow ol peTaAn-
Tal Tou dwrkowy es T6 R, ’loyUour Aormov A ol yvwoTal pas iBioTnTes TGV
Tpdtewy (GuTineTaBETIKT), TTPOCETAINIOTIKY, KAT).
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A) TIpbeBeaig povavopay. (Aty 8& tetdowpey Ty doadpeoy, 8161 ) doad-
peals axeTikoU &pifuou &md EAAov dwéryeTan els Ty TpdoBeaw ToU dyTiBéTou TOU).

Awd va mpocBEcopev povivopa yphgopey 10 Eva katémy tob oo pé td
npd abrdv mpbonpov. 'H naphoracis, mov npokbnel, Aéyetar GOpowopa 16y do-
0évtov povovopov i Gpov.

Tl.x. To &Bpoiopa TV uovevipewy : — 3x4, 2x5, 8x2, ——%— x elvan ) Topd-
oTaols : — 3x4 4 2x5 + 8x* — —35— x. Al AéyeTan kai mohvdvopov, AvTIOTPO-
pus T& ToAudwupoy 22y — 3zy? — czy + 10 elvon &Bpolopa TEV povaviuwy
A 8pwv : 2z3y, — 3zy? — oazy, 10.

B) Avayoyi opoiv dpov. Elven yvwordy 6Tt foyleels 10 R 1 lodTns :
@: (@+p+vp=o0p+ps+7yp xai & oOrfis 0 :
ap +PBp +yp = (@ + B +vr (2) Gari;)

Kard v (2) Aéyouey 871 gig 10 G0poopa ap + Pp + yp 1o p elvar koivog
napaywv v dpov kai én EEaystal tkt0g mapevBiacwe, 10 8t GBporopa Tpémetar
gl ywopevov mapayévrov (o + B + y)u.

To &Bporopa AorTrov TéY duoicov poveovUucy : — 5x3, Tx3, 12x%, — 2x% elvan :
_5x3 4 7x3 4 12x3 — 2x% = (— 5 + 7 + 12— 2)x3 = 12x%

*Errlons elvan @ 7,502y5 — 2,5a2y® 4 6aly® — 120%y° = — oyt

“Qore : To G0poiopa opoimy povavipoy elvar povovopov dporov mpog abrd,
10 bmofov Exsl cvvicheotiy 10 GOporopa 1@V GVVIEAECTOV TOV.

To &Bpoiopa 5Uo aveiBétoy povavipwy elvar 0. TLy. Ta dvrifera Hove-
pupe : TaPxd,—Topx® Exouv &Bpoiopa: Tofx? — Tepx® = (7 — Ta?px® = 0.

‘H Tmrpdobects Suoicov povewniucy AyeTal kol Gvaywyi odpoiwv Spov.

AZKHZIEIZ

118) Eis 10 oUvolov Z = {-;—, -1,0, %-. 2} SplleTan # owdpTnots @(x) = 6x%
Né& epedi 16 odvohov T@v elkdvev E.

119) Eis 16 cUvodov £ = { —i A0 TE2, %} bpileTon ) owvdpTnols @ (x) = 4x'. N&
eUpeBolv &pyéTuTa X € £, T& dmroia va £xouv v auThy elkdva.

120) AfSovtan T& oUvora I, = {—2, -1,0, ;—} kol Z, = {1,2,3}. N& eupefolv al

&p1bunTikal Tipal ToU @ (X, y) = — 3xy, tov X € %, kal yeZ,.

121) N& ebpeBolv ol  dpibunTikal Tipat 7oV povevipwv  4aPx, — 2afixy
2

2
= = apxy?, — Ta?pixe, — a’Xiw?, bTav a=-2,p="7", x==-3 y="7 w=~1
1
122) Té glvohov Z = {— 3, -2,-1, 7 1,0 } &meikovieTan mpdiTov pt THY ¢ (X) =
= 3x5 xad xarémv pE Thy [ (x) = 3x°.
Né& eUpe@oly T& oUVOAx T@V elkovev E=¢ (%) kol E, =1 (2) xal 1& olvoha EvE
kad E N E,. Tloia oTorxela ToU Z &youv THY Uty elkdva els T&s SUo &mewovigels ; ';

123) Té olvohov HOVYUMWY: T e
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1
= {-— Zx,% X!, 7x, — 8x?, — =R x4, 2x, —~x*?, 0 ,Ix3, 5x¢ } vaywpiodi} els kKA&-

oels dpolwy povwvUpwy,
124) N& ylvow ol mpdters :

1
a) —3x* 4+ 5x—(—2x)—5x P) -§— = Y = 2yR)i= 5l
Y) 3a*Bx — 2aPiy— 4a2Px + SaPiy — BaPxy

I') HoAlamluoiaopds povevipoy. Ak v& TOAAGTTAGTIACWHEY HOVWIVULE,
oxnuaTilouey Evar YIVOUEVOY - HoVovuhoY -, TO STroiov Trepiéyel SAous Tous Tra-
péyovTas TGV HovwvUuwy kad uévov olrous. T powdvupov ToUTo Trpémel v
A&Bn THY TEMIkY Tou upopetiv (§ 43 A).

Ty, 1O ywduevov TGV pOvLVUHWY @ A = — -;—x"y, B = 8xy%w elvan :
A-B= (— —g~x"y ) - (Bxyiw) = — —,:;—x‘y 8xyiw = — g- 8xixyylw =
— 24 5y 4
= — 5 x’y'a.

"Qore : To ywopevov povovopov glvar Eve povdvopov, to brofov ¥xel dg
GUVIEAEGTRV T0 yivdpevov t@v cvvieheotdv Ttdv Sdobévieov povovipov kal ko-
plov mocdy t0 yivopevov tdv Kupiav noc®dv avtdv.

Els picw Stvapw povevipou dpapudletar f) 1818Tns «ndg dydvetar yive-
pevoy eig dOvapy kel ddvapig elg ddvapive,

Thx. (2x%)2 =22 (x%)? = 4x5, (— 3xty?)s = (— 3)3 (x4)3(y?)® = — 27x12y"

Edw & A, B, T, elvon omrotaBnimoTe povdwupa T& yivdpevdy Twv SUvaTal
v& ypaofy ABIC i BAT i FAB «Atr. *Ewions elvean (AB)I = (AMB = A (BIN).

ALKHZIEIZ
125) N& ylvouy cxl vpdials
D 4 7 5P (- x*) - }_x,) (10x)

y) Gx¥) (=2x%) &) (—2x)' (=x)® €) (— 5 x) (- 5 xP°
126) ch yivouv ai 'rrpc':Esls
@) (- ) (- 5 =) (= 3w)? a> Syh+t - (“29k+1) (= 3yk) (e N).

1

¥) [(ex?) (ox?)® - ('— @') &) ( 7 X°9?) (— Xyw) €) (,— a*px®)(— 5 ap*xy)(9a*yp).

127) Ne& opiotij ¢ ouvTeAeoths kal & Pabpds ds Tpds Tds PeTPANTAS X, W, Z TOU ywo-

1

uévou ( —%— X2y - (— 5 X'z) - (dxyz?).

A) Awipeoig povovipmy. AfSovten T& povewupe A = 16x°y4 kal B =
= —4x?y? kal foTw 611 Umrdpyer Eva TplTov dképaiov povdvupov I, Té &trofov TroA-
AammAaoialouevoy Eml 1O B va 8iSn ywéouevov T A, O& elven : A=B-T. To T

Abyetan 1o mnhixov tiig Siapéoems A 1a B, 76 A Afyetan 6 Sropetéogral TO B 6 &i-
apétng aUTis. O& AapPdveran wévtote B # 0. ‘H Biaipecis A Bid B &ider -
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Alkov : A : B = 16x5y4 : (— 4x?y?) = ljj:i — 4x%y2, Goe el T = — 4xdy2,

Els Tyv Siaipeoy oy dpapudleran ) 1816Tns Tév Buvduewy of @ o = ot
Smou ol p kal v elven dxépaior uf) dpvnTikol kal g = v

“Yrapyer o6 nnrixov I dg axéparov povidvopov Brav, kai povov drav, 6 -
petéog A mepiéyn Tobg mapdyovtag Tob Swnpetéon B xai kaléve pi ExbEy loov
peyakbtepov.

Mapadeirpara lov) (—— By ) ; (3a4y) = — Bt o Oxaly £0.

20‘,) (__x yz) (._x3 2)) :-—— &W Xy #0
3o0v) (—-—12— x3acot ) !(—3)(036):? x%a %z_é_xa bw xw # 0.

To mnAlkov Stv elven dxépaiov povcovuuov. Elven khasparnkdy (§ 49, A).

ALZKHIEIZ
128) N& eUpedij & mnhlkov T&W Srapégewy
&) (= 20x%) : (5x%) B) (= 15%%) :(~ %_ o)
¥) (—3x%)° : (—2x%) 8) (—4x%): (2x?)"
129) N& eUpebii 1o mnAlkov Tév Bionpéoewv
a) Gaw) : (— 2awk) B) (—6xiy®) : (—2xy?)
V) (- xwh2) : (—xiy) B) (Txiyha) (— 2x1y?) : (- 1Ax'yi)

130) N& ebpedif Td mnAlkov T&v Bicnpiéoecoy
&) (2aB)t - (— aPry)e - (~ 4aw'ply?) : (— 3atpryty
B (2 Byt (—apty) : (- 5 oY)

EZ. AKEPAIA TIOAYQNYMA,

A) 'Opropéc. *Aképuiov todvdvopoy keheltan 1o (Ghyefpikdv) GOpoiopa axe-
paiov povovipmy, ik t@v droiny 300 tovhdyiatov elvan avépowd.

T& povddvupe, T dmofcov T& &Bpoiopa (§ 51, A) dmoTehel &var ToAvw-
wuuoy Aéyovrtar kel Bpor tob mohvavopov, al B¢ peTaPAntal oaUTdy elven al
petaprnrai tob molvwvipov. Elven @ovepdy 8T Exopey moAvdvupa pi o Al
xal TmepicooTépas peTaPANTds. TIY. TO 2w — 5w 4 7 elven wids peTafAnTHs, THS
w, d TO 3x%y — 2xz% + 8z elvan ToAudvupoy TRIGY HeTaBAnTé, 6 X, ¥, 2
g’ Soov Biv dplobn s oTadepd kavéver &mrd T& ypdupaTa aUTE

Els k&fe roAucvupov ta Spowa povévopa dvTikadioTavtor ué TO &poloud
Ty, TO dtroiov F.upicnce-rul Bi& -rng avayayig abTdv, TT.Y. ¢

—3x*+ ——x“—— X -{--8*(‘*‘-——:(a + x4 4 15—-6x‘+3x2—-—x+ 15 kel
2x2yS — ﬁy + ’,’vx’ys — 2x% + Txty — 6x%y = 5x%y° 4 2x%y — Bx%y,
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ZupPoiixdds ypdgouey : @ (x) = 6x* 4 3x2 — -—;— x 4 15

® (x, y) = 5x?y? + 2x%y — 8x%y

Els Ta @ (x) xal @ (x,y) 8t Umdpyouv Suoior &por. T& ToAvwvupa ot
Aéyovtan ovventuypéve i aviypéva ToAuvwwuupa. TTav dvnypévev molvdvopov
pé 800 Gpovg AEyetar Siddvopov, pt Tpeig Gpovg Aéyetar TprdVUHOV.

Olrew T& 3x* —5x, ax* — B, —4x%yw + 20P slven Bicbvupe, T& 8¢
x4 6x2— 12, x*y+ aw +y, oax®+4 Bx + y elvan Tprovupa. TI&v povdvupov
Bewpeital G5 ouveTTTUY Uévoy TroAuovupoy Ty, 2x5 = 2x5 + Ox? 4 Ox® 4 7x2—7x2

Els ke roAvdvupov elvat Buvardv of dpor va TorofeTnBolv Katd TpdTTOY,
doTe o xBéron wds peTaPAnTis va Paivour altavéuevor (Gvioboar Suvapeis)
A EAarToUpevol (katwoboar duvaperg). (C1816Tns Ths dvmipeTabéosws f Ths &Bio-
popiag cs Trpos TN Béow els TO &bpoiopc).

TT.x. of éxBéton ToU x elg TO @ (x) = 5x% — 2x% 4+ 7x? 4 15x — 6 Palvouwv
EharTovpevol, Elven 10 @ (x) diatetaypévov kata tag katioboag 100 x. To O (w)=

=2~ _Z- @ + 13 0 — 8 w? elven Sraretaypévov katd tag dvioboas 1od w, TO B¢

® (x, y) = 3x® 4 2x%y — 5xy? — y* elvon SraTeToypévoy kT TAS KATIOUTWS TOU
X kal kaTd Tas dvioUgas TOU .

Mndevikov Ayeton o moAumvupov, ToU &Trolou Aot ol Spor elven pnde-
VIKX  JOVOVUUA.

AvtiBeta elvan BUo ToAudvupe, &tav Exouv ToUs Spous dvd Buo duTifé-
Tous TIy. T& 3xty —5x3%y2 4 4y — 7 wal — 3xty 4+ 5x3y2 — 4y + 7 elvan &vri-
BeTar.

B) Bafpdg molvwvipov. Bubpds molvevipov dg npdg piav tov petafinriyv
Léyeton 0 péyrotog &md Todg ExBétag, todg dmolovg Exel 1 petaPinti elg todg dpovg
10D molvmvopov,

Tx. 70 wolvwwupoy —2x%y + 4xy? — 7xi@? + 6x + w5 — 12 =TT (%, y)
elvan tetaprov Poduol s Tpds x kal mépmtov s Tpds Y.

BuBpdg molvwvipov @3 npds mepiocotépug petafintag Aéyetar 0 péyiotog
and todg Pabpodg TV povavipmv tov 3 npdg tag petaPinrdag adrag.

Olrw 76 TponyoUuevoy roAumwupoy TT (x, W) elvan s pds Tés peTaPAn-
Tés ToU X, ¥ EkTou Pabpol, S1dT1 peyioToP&Bulos dpos Tou elval T povdvupov
—Txiy?, 7o dmotov elvan Ektov Padpol ds Tpds X, .

To moAvdvupor (e, B, y) = Sa?p? — 2a3By* + %‘ ap?y? — Ty elven Tpi-
Tou Paduov s pds &, TpiTou s Tpds P, TeTdpToU s TIPS Y, TEUTITOU s

pds o kal B, EPSouou dos Trpds o kol y, TéuTITOU G TEds B kal ¥ kail dyBdov
s mpds o, B, Y.

T) Tevikn popen dxepaiov molvmvipon pvostod Pabuod dg npds piov pe-
tafhnmiv x.

Méw cuverTuypévoy dxépaiov Trohucdvupov elvan Suvertdv va SiaTdooeTon
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ker& T duioUoos 7 kaTiouoag Suvdpels wids petaPAnTiis Tou. ObTw Y. TO
O(x) = 3x°— 2x* + Tx® — > x? + 8x + 47 kodds xal T6

F (x, y) = — 2x3%y — 4x2¢?® + 13xy — y* elvon BrareTarypéva KaTé TAS KATIOU-
oas Suvduels Tiis HeToPAnTHS X, v TO

Z (w,x) = % 0® — 5eox - 2e2x2 — 7x? elvon SioreTorypévor  kara Tas  dwioU-

oas TOU X.

“Eve TroAudovupoy s Tpds piav peToPAnTiy Tou X BiameToryuEvov KaTd

& kaTioUoas Buvdiels clTis 8 Exn THY yevikhy popry :
Agx* 4+ ApxP1 4 Agxt-2 - AgxFS 4 .. + A x+ A, (¢))]
Smou & p elvan puoikds &piBuos kal of cuvteheoTal A, A Ag - Ay Ay elian
dpioyévor &piBuol fi TapaoTdoEls dvebdprnTor Tiis weTaPAnTis X. Té TroAuc-
yupov (1) elvan puooTol Poduoy, kv elvan Ay # 0.
*Edv Biatory®i] ToUTo kot Tés &viovoas ToU X AcuPdver THY Bop@my :
A“+Ar1x+Ap_1x2+ s AP o4 Agxt (2)

Eqw &ho1 of ouvteheoTad Tol (1)elven Sidgopor Tol undevds To ToAucs-
vupov Adyetan mhiipes. T dvwtépew molvavupa @ (x), F (x, y), Z (o, x) elvau
TAfpn G5 Tpds THY peTafAnThv X.

"Eva pf) TAfipes ToAucovupoy &5 Trpds wlav petaPAnThy Tou Abyeton kol
gnée. Ty, 10 20x* — 50?x? 4 8x elvon EAAITTES G5 TTPOS TO X.

“Ever EAAITTES TroAucovupoy Suvaran v& cuptAnpwdi} Sik unBevikddy pove-
wOpv ko v& AR THY Hopehv TATpous TroAuwwipou, TTX. 6 5x* + Tx ypdgeTan
5x4 + 0x3 + 0x2 4+ 7x + 0.

A) ‘Opoyevic moivdvopov, "Eva dxéporov molvdvopov AEyeTar Opoyevig

dtav 6hot Tov oi Gpor elvan Tob adtod Pubicd dg mpds tdg petafinrag tou.

My Té moAudovupov 3x — 2y + @ elven Spoyevis TpdoTou Pabuod, TO
X2 — Txy + 4y? Suoyeves Seutépou Babuol, TO x°+ 2x*y — % x5y dpo-
yeves TpiTou Babuol, dos peds TS peTaPAnTds Twv. Té ToAudvupoy
— 4 + 2Py — Py? + yo? elvan dpoyevés TpiTov Babuol ws mpds «, B, Y-

Eqv ol &por fvds ToAUwYUMOU ypoolv ko duddas, ae kdbe pfor &E
aUTésy v& elvon dpoyeves TTOAUVULOY Kol & Paduods Spoyevelas Tng Bicpopos TOU
Pofuol T@dv UtroAoiteoy, B& Afycwuey 8711 TO ToAvwvupoy elvan Sratetaypévov
k00 opoyevels opadug .y, TO (50 — 2028 + 3ap?) + (o® + B2 —ap) — (2a +
+ B) + 13 elven SiorreTaypévov els Téooupas Suoyevels duddes.

E) "Toa rolvdvope. Avo mToludwupa AsyovTal laa, &tav Eouv THY aUThyY
cuveTTTUyHévy poppnv, SnAadh ol Spor Twv elvon dvd Suo ToU alrtoU Babuol
g Trpds Tas peTaPAnTas Toov kol pE ToUs alrToUs CUUTEAEGTSS.

My To O(x,y)=—3x"+2xy?—5xy + Txy? 4+ xy — @2 + 5x%y  xal

1o TI(x, y) = — 3x8 4 9xy? — dxy — ¢° + 5x*y el Tog, BioTt 1o
T (x, ) elven fy ouverrTuyuérm poped Tou @ (X, y). Té& Buo mohvavuua @ (%, y)
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xal TT(x, @) Aéyopev &1 TauTifovran kal ) lodtng © (x, @) =TT (x, @) Ayeten
tavtotng,

IT) Kvxhki) petatpondy ypappdrev — Toppetpikd roAvdvopa,

Afdetar 10 ToAudoyupov T (e B, ¥) = 3a® — 2p3 + 5y2 — TaPy. *E&v elg
ToUTo S1rou a Tedfj T B, &mrou P T ¥ Kad Emrou y T8 &, TPOKUTITEL TO TTOAUMYUHOV
(e, B, y) = 3p% - 2y® + 502 — TBya. Aéyopsy 311 TO (e, B, ¥) Trpokékuype
amd 10 T (, B, ¥) 8i& wvkhixfig peratpornfic TV YpouudTwy &, B,y. ‘Opolws
md 16 T (o, B, ¥) B1c&x kuxAikils peTaTporriis Tév o, B, y mpokUTrTel TS TroAuc-
vupoy T (a, B, y) = 3y* — 2a® + 5p2 — Tycp.

H kukdikt) petatpom?) petally SUo pédvov YPOHUETWY AX. TV o kal B
els B moAucovupor yiveTon Bk Tiig dvTiKaTaoTdoEws ToU o Si& ToU B xal Tol
P 8i1x ToU . ‘H petarporrhy alrn Abyeton xod dvadiay) thv a kal f. 'Amd TS
moAudvupor d (g, B, y) = — 5a° + 2p2 — dop + Py —y* B’ BvedAayfis TV
o kal B wpokitTel TO @' (q, B, ¥) = — 5P + 2a% — 4Ba + By — y4.

"Av &va ToAuvUpoy B8y peTaBdAAeTan Sidk Ths vadAayfis SUo ypoapud-
Tawv Tou B& AéyeTal ouppetpikdy dx Tpds TX ypdupaTta aUTd.

TLX. 16 Tmohudwupoy ® (x, y) = x2 + W —T7xy + 6 elvar guppeTpikdy
@5 mpos Tas WeTaPAnTds Tou X, Y 81671 1) dvaAAeryd) T@Y x, @ 5iBel TS TTOAUD-
vupor @ (y, x) = 2 + x2 — 7yx. + 6 15 dmolov elver Toov uE 1o @ (x, ).

To moAudwupor 5 (x2 + w?) — 3xe 4 2¢%x + 2¢%w — 12 elvan ouppeTpikdy dos
mpds TR ypdupaTa X, w.

Kukhkdv i xokhik®ds copperpikdy Aéyeran Eva rolvAYLROV GTav 1| KukAikn
peraTpont) TV ypuppdrev tov Siv 1o perafalden,

¥ T& moAudwupa 2(x+y+ w) — 15, 3(x2 4yl 4 o) —x—y—w+
+4,x 4+ + w—8xyw 4 2, X+ g8 4 0 —2xyeo + 15 elvon  kukAik& A
OVHUETPIKE TTOAVdWULA G Trpds Tds HETAPANTAS TV X, Y, .

"Eqv 16 TroAucovupoy ® (x, y, @) elven GUUHETPIKOY G5 Trpds Tds peTaPAN-
Tag Tou, 81 KUKAIKTiS LeTaTpoTITS Ty TPOKUTITEL Td TroAudvupoy D (y, w,x)
kal # fodtns @ (x, v, w) = O (y, o, x) elvar ple TauTdTns.

TS moAvcovupoy K (x + y + z), mou k duetdpTnTOV TG X, ¥, 2 elvan T oAv-
COVUHOV GUMUETPIKOY Katl Suoyeves mpwTou Bobuol s meds X, YV, Z, i T
k(x*+y2 + 2%) + A (xy + y2 + 2x) elven ouppeTpikoy kol Opoyevds Seutépou
Babuol, #&v T& k,A elven dveldpTnTa TGV X, ¥, 2.

AZIKHZIEIE

131) Els v& tmépeva roAvdvupa vix yivouy ol dvaywyal Tév duolwv Spwv, v& Spiohi
b Paduds keBevds ds wpds T& peTaPAnTAs Tou, v eUpeBolv T& loa kal T& &vrifera TroAudvupa:

20— 5% + 3% — X + 7x ~ 8, a? — 2aB L B3, xe! — 3x%w + 120 — 5, P+ o — 2apB,
4xyp0 ~ Txy 4 59t + 12xy — 6x¢ %0 — 4, — 8 + 10x — 6x* +2x%, 5-12w — xwt* h3x%0.

132) T& Emwdpevar moAuchvupe vés ypagolv els Thy dvnypéiny Teov poperiv, véi elpedi &

Paduos kabevds s pds Tas HeTaPANTaS Tou xad v Biaray8ij katd Tas dviovoas Suy Hels &
& alrédv,
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7x% — 5x 4 2x% — 6x4 —x% 4 8x — 13x* 4+ 45
— 5x%y? 4 6xyt + 3yt — Bxyt + 12x%¢S — 4¢P + 2xyt — 3xy
1 1 5}
— —5-“:.0' + '—2"-co’x—-"3— wx? + Tw’—x’—}-m'x-—-%m)c‘—-loo
2xy —X? 4 @yt —4x 4 3y —Sxy —2x? 4+ x —y + 41
'ATd T& moAudvupa aUtd Toiov elval duoyevés ; molov SiacdoosTan ko' Suddags
Spoyevelas ;

3
133) N& oynuoaTio8ii 1o ToAudvupor pt dpous T& uovcbvuuu——5~ x4, 2x3, —x, 7x3,

1 2

-7 % — 4%, 5 X4, X% kal va ypagi UTrd ThY guveTTuypévny Tou popeny. N& elpebi o
Babuds Tou kal va Biaray i) xara T&s kaTiovcas Suvdpes ToU X, Né& Eetaoti dav elvan wAfj-
pes 1) EAAITTES TTOAUVUHOV.

134) Els 76 oUvolov TdV poveviuww

1 2

E= {— Xy, Sxy, — 2xy?, 5 Xy, 4x%y, —4xyd, 5 Xy, 2xys, —xdy }uc‘x eupebolv al
KA&oels TESY dpofwy povwvipwy. N& oxnuaTiodij T¢ moAudvupor pé Spous T& oToixela ToU
2 molos elvar & Pabuds Tol moAvwvipou ToUTou s TPos X, ds Tpds W, G Tpos X kal Y ;
N& Siaray8ij 1o ToAuwvupor Katd Tas dviovoas Tou . N& Eeracdi) tdv elvenr oupperpikdv
@5 Tpds TAS HETAPANTAES TOU.

3. H ZYNAPTHEIE [TOAYQNYMON.

A) "ApBpnnikl Tipf molvovopov mig petafinriic. AlSeton TO TOAU-
vupgov @ (x) = 7x® — 3x2 4 5x — 6 Tijs weTaPAntiis x. 'Edv f) x elvan oToiysiov
dvds cuvdhou &pifuddy Ay, ToUu T = {—1,0,1,2, }, TéTe Bi&t kdbe x € Z Bix Toll
ToAvcvipou @ (x) B& dpileTon pla dvtioToixos eikcv. Ak va UmoAoylowper
Ty elxdvafvds dpyeTUTrou T.X. ToU X = 2, Umoloyifopey k&e Spou Tol @ (x)
Ty &e1BunTikhy Tipd (§ 50, A) 81k x = 2 xal TrpoodiTopey Tas TIpas, O& Exw-
pev Sik x =2
PR =7:28-3:24+5:2—-6=78-3:4+4+5-2-6=56—-12+ 10—

— 6 = 48.

Mz Spotov Tpdrov edplokoper : @ (— 1) = — 21, ® (0) = —6 rkal @ (1) =3.
To oUvoraov T& elkdveoy elven E= { —21, -6, 3,48 }.

‘H ebpeois Tiis elxdvos @ () fvds dpyerUmou x = a Aéyetan xal  dmoho-
yiopdg tfig apbunrikfic npfig ToU ToAuwvipou P (x) Siax =a.

Awd va Droloyicopey thy amOunuixiy nipfv £vog molvavipoy ié Sobel-
cav Tipfv tiig peraPinriic tov Omohoyilopev v dmbuntukiv tpiy kdbe Gpov
tov Kai mpocOitopey tag ehpebeicag Tipag v dpov tov.

Mt T& dvwTépw EYouev TNV &MEIKOVIOW !

P:V¥x:xeZ—0(x)=(7x*—3x?+45x—6) €E.

‘H &mreixdéwvigis ToU Z els 10 E elven povoofipavTos, émoutves Exoupey plav
ouvdpTtnow, f) dmola 8& Aédyerar kol
ovvapnoig — molvdvupoy @ (x) = 7x® — 3x* + 5x —6.
| To Z elven &va olvodov oyeTik®y &piBudv fi kol ord 16 R, omdTe 70 E
- B& elven Eva &piBunTikov guvolov.
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B) Iohvdvopa mepiocotépav petafintdv. AiSeton T TroAudvupov
O(x, y) = 3x*y —5xy + Ty2 — 4 T8 peToPAnTOY X, Y.

Edvx = 2,y = — 4, & Excopev: ©R2,—-4)=3-22- (-4 ~5-2-(—4) +
+7(—4)*-4=3-4-(—4—-5"2:(—4)+7-16—4=—48+ 40 + 112-4—
= 100. ‘O &p1fuds 100 Abyetan &piBunTixd) Tipd) ToU @ (X, W) B x = 2 kal Yy =—4.

Mk kéle Biareroryubvoy [eUyos (%, ), 6Tow x €R xal w eR, 6& dro-
AoyileTen plot dpiBunTixty Tiun ToU ToAveovdpou @ (%, w). Anpioupyeitar Tolou-
ToTpoTwds Wi &mewdviols ToU owvddou R x R els &va dpiBunTikdy oUvodov,
76 clvodov Tév TG ToU @ (x, ). ‘H &meaxdvicis alth elvan povootuavTos,
elvon 3nA. pla owdptnais.

Al peTaPAnTal Tol Troluwvinou AéyovTan kel éveEdprntol perafinrai,
&6 16 Tohudwupoy elvon E&nprnpévn petaPhni. SuviBuws Aéyoue «f ouvdpTn-
o5 O (x, y) = 3x%y — 5xy 4 Tx*—4» kol Ewooluey, Soc efouey Tponyou-
HEVCOS,

"Emrexcrelvovtan Té& dveorpoo els moAudwupa pé TepicooTépas TEY BUo peTa-
BANTSS.

ALKHZIEIZ

1 3
135) To ouvohov Z ={ 0, 5 1 PR 2 } Gmekovilerar pt Td @ (X) = 4x? — 5x + 3.

N& elpetfi 16 oUvohov Tipdy Tiis ouvapThoecs.
136) Tol mohvavipou TT(x) =x? + X — x — 1 v& ebpefolnv ol &pibunTikal Tipal

1 1
Mm@, nE m(5) (- ).
137) Tol molvwwipou @ (X, y) = 2x° — 4xy? + 5% — 6y + 12 v& speBolv ol &pi-
Buntikal Tipad dtav ) X =2, y=—-1P)x==3, y=2y) x=0, \4.r=—2L

1
Bx=-—5,y=0

138) Aldovron T& olvoha X, ={—-1,0,1,2}, 5, ={—2,1,3} kol 78 woAucdvupov
(o, B) = 2a® — 50 + B 'Edv a € Z, kal P € &, v sUpedij Td oUvohov TSV elkdveov Si& Tol
D (a, B)-

139) N& d&meionodij & olvodov T={—2, —1,1,2} pt & mwoAudvupor @ (x) =
=x'-5x? &étav xeZ.

140) Els 76 otvodov Z= {—3,—1,0, 1, 2, 3 } épilopev T&s ouvapThoes  (X) = x °—
—2x — 18x kal TT (x) = 10x* — 20x® — 9x%. N& elpefoiv T& Tedla Tipédv TGV 8o ouvapTH-
gEwWY,

141) AlSovron T& ovoha £={0,1,2,3} kal T={—1,45} kal | owéptnois
9 (X, y) =2x—3y + 5, dmou xe X kal ye T. N& epebfj & otvorov Téw elxdvew o (X, ).

142) Alderen 1) ouvdprnos

qJ:V(X,LP):(X,LF)ERXR—ﬂ-{q)(x,‘{)) = 3x — -.p+7}eR

Na Seix8ij 611 kéBe &pifuds pe R elven dmwobhmoTe eikdw febyous (x', ) e R x R.
“Eva .. febyos evan 1o x' = 5, @' = 22 — p. T® (5,22 — p) Exer s elxdva els Thy ouvdpTnow
auThy TdV p.
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143) Els Thv ouvdpTnow Tijs dok. 142 Selfate 11 SAa T& LeUyn Tis Hopefis
(x, 3x" + 7), 8mou X’ € R, Exouv s elkdva 7o undév. ‘Oploare T& [eiyn abtd &v X' € Z, dmov

1 5
S o o o
{ R 2}
144)* AfBetenn 1) ouvdpTnals
w:v(x.w):<x.w)eRxR—»[wcx,w)=ax+w+v]eR

AelfaTe &11 k&Be &p18uds p € R elvan els THy owvaptnow abtiv elkdv Tév &reipapldpwy

SraTeTayptvay Jeuydv (X', @) dmou X' € R kel y' = — _g_ h e _g_ L %, &v p 0.

145)* Els Thy ouvdprnow Tiis dokfoews 144 Beltare 811 ta feyn (x', ) e Rx R, wou
Exow efkdva TO undiv elven Tiis popefis (X', — % x' — .%.), 8nA. X'= alfalpeTos mpa-
yuaTikds &pi8uds kal @' = — % = _}g’_

146)* AlSetcn 16 ouvorov X = {2,5,7 } xal & Bwynigpias &pibuds ¢ (x, @) ué x Bexddas
kal Wy —5 povddas, dmou X € X xal ye E. N& elipebij 16 olvorov Tév Siynglwv ¢ (X, ).

147)* Els Thv owvdptnow ¢ : v (X, ¢) : (X, ¥)ER x R —>[tp (x,¢) =5x—y+ 3Je R
v& ebpebolv T& felyn (X', y'), T& dmola Exouv s elkdva Tév 7 A Tév — 12 §f v o€ R. MMola
Tetyn Exouv s elxdval 16 0 ;
148)% AfSerecn #) ouvdpTnors @ (X, y) =4x 4 Ty — 13. Aeltate 811 Sha T& fedyn /
(x,y)eR xR, dmoux=—2+7A, y=3—4A AeR Exow s elkdva els THY owépTnow |
althv 1o 0. RS

54.[“ TIPAEEIE EITI TON AKEPAION ITOAYQNYMON,

A) TIpocOeors morvovipmv. ‘Emeadh k&e oludvupor elvan &fporouc Tév
8pwv Tou, f Tpdobecis ToAvwvUuwy elvar Tpoobeais &bpoloudteov, Emopéves
Eyouev :

Ad va mposBicmpey molvdvope oxnpatifopev to molvdvopov, o bmoiov
nepiéyel 6Aovg Tovg Bpovg T@V SobBivrav molvavipwey kal pévov abrods.

Elven quoikdy els 7o &Bpoloua T&Y ToAvwwipwy v& yivour ol dverywyal
v dpofwy Spev kal v TedT ToUTo UTS THY CUVETTTUYMEVNY TOU Hop@fiv.

Iapadeiypata : 1. Na wpooreBobv 1d molvdvupa.

D (x) = 5x% — 4x% + 6x — 1, II(x) = 2x* —x® + 8x + 13, I(x) =—2x4 +3x%—
—7x +35

Elven : © (x) + TT(x) + 2 (x) = (5x®—4x2 4 6x — 1) + (2x* —x*+ 8x +
+13) 4 (—2x* +3x2 —Tx +5) =5x—4x?+ 6x — | +2x¢—x*+ 8x +13 -
—2x4 4+ 3x2—Tx +5=4x3—=x2 4+ 7x + 17

®(x) = 5% —4x? 4 6x— 1
‘H mpédobeois alTh Biatdooetar Smos M (x) = 2x¢ —x* +8x + 13
&rmrévavti. Ol dpoior Spor  ebpioxovtan % (x) = —2x* 43 —Tx+ 5

| els Ty aUThy oTAAnY kel ylveran f

§ mpdatron kavi aThAGs. © (X)+ T (%) + E(x) = 0x4 4 4x° —x* + Tx + 17

A el @ (x) + TI(X) + E(x) =4x® —x* + 7x +17

83



2. Na npooiefodv ta molvdvopa.
® (%) = 2%y — 3xy + 4y, T1(x, y) = — 3x%y — Txy + y? — 3%, L (x,y)=
= —xy® + Sxy — 2x2,

Elvar @ (x, 9) + TT(x, y) + = (x, y) = 2x%y — 3xy + 440 + (= 3xdy —
= Txy + Y2 — 3x?) + (— xy® + 5xy — 2x?) = 2x%y — 3xy + 4y? — 3xdy —

—Txy + @ — 3x® — xy? 4 5xy — 2x% = — X%y — 5xy + 592 — x4 — 5x2,

‘Tobtnres. "Edv Sofolv T& moAudvuua @, TT, T was § TEPITTOTEPWY UETO-
PAnTév elven edkolov v Beffewuey 6T elvan :

D o+MT=N+a (&vripeTafeTikdTnS)

) (@+M+Z=0+ (T+5) (TpooeTapiaTiKSTNS)

3) To unBevixdy TroAudvupov elvan oUBkTepov oroixeiov SnAadh @ + 0 =
kal (4) Kdde moAudwupov Exer TO dvTiBetdy Tou, SnAadh Bik To @ eUplokeren
70 @', dote vk elvar @ + ' = 0.

B) "Agaipeaig modvavipwy. "Agaipeoig 1ol molvwvipov B énd ol molvaw-
vipov A kadetrar 1) npdofeoig elg td A tol dvrifitov 1ol B.

TLy. &w © (x) = 2x4 — 5x3 + 6x% — 14 kad TT(x) = — 3x? + 5x? + 3x — 8,
elvor @ (x) — 1T (x) = (2x* — 5x% + 6x% — 14) — (— 3x® 4 5x2 4 3x — B)i=
= (2x* — 5x3 4- 6x2 — 14) + (+3x*—5x?—3x + B) =
= 2x* — 5x% 4 6x% — 14 + 3x% — 5%2 — 3x + 8 = 2x¢ — 2x* +x2-3x—-6

ATS T& mponyoUusva mwopaSelypara oupmepaivopsy 8Ti els xdde &Bpoi-
opa ToAvwripwy, Sik v& edpeopey THY TEAKAY Tou Hoperiy, EEcheipouey Trapev-
Otoers kal dcrehoUpey dverywyds dpofwy Spesv,

Kazd tiy iahewyiv t@v rapeviioewv Samiotdvopev 61t lov) "Eav npd tiig
rapevitoeng drapyy v npbonpov + (i wavéva mpéonpov) ol 6pov tng pévouv
rag elvay kol 20v). "Edav npd adrijg dnépyy to6 —, ol Bpor tng peraPaidoviar elg
To0g dvnibitoug tav.

I') MoAarhacwiopdg dkepaiov molvevipov imi povavuopov. Ak v& Troh-
AomAcoidowyey ToAvcvUtoy mrl povdvupoy, Epapudlouey THY ETTIHEPICTIKN Y
BiémTa Tol ToMaTAacIcouol €5 Trpds THY Tpooleot, SnA. roklanlacialo-
Hev kdde Gpov tol molvwviopov éni o povévopov kol npocBEtopey Td povavopa,
nod wpokiHnTOLY,

HNopadeiypara : lov — 3x? - (2x9-5x2 4 6x — 4) = —6x5415x4—18x3 + 12x?

2ov (- x4+ XX 4 2) 6x=— x4 Ixox2 4 9x

Jov (x*y = 2xy + ¢¥) « (— 2xy?) = — 2x3y? 4 4x2yd — 2xyb

dov N elpedij 7o erydpevor &Y Tpdewv :

A=(x=-29) 3y + (xy + y9) - (= %) + (X + ¢) (— 2xy) —(x + 3) - 242

"Exopey i A = (3x3%y — 692) + (— xBy — Wix) 4 (— 2x%y — 2xy?) — :
(2xy? + 6y = 3x%y — 6y — X2y — Yix— 2x3yY— 2xyt - 2x@P— GyP=-Sxy? — 129?

A) Moh)arhacraopds dxepaioy rolvavipmy. TO yvduevor SUo TroAuwwipewy
euploxeTan 8meog T ywbuevov Slo BpoioudTwy, SnAadh modlenhaciGlopey ka-
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0t Gpov 10D Evog molvwvipov imi Bhoug tog Bpovg tob dhlov kai mpocbitopev
TG povAOvVLpd, ToL TPOKLTTOLY.

Mapadeiypata : lov Na ebpefii 0 ywopevov t@v molvavipev
®(x) =3x2—5x + 6 kai I1(x) =2x + 3.

“Exopev ¢ @ (%) TT (%) =(Bx*—5x+6) - (2x 4 3) = 3x%- (2x + 3) —
—5x-(2x+3) +6(2x + 3) = 6x% + 9x% — 10x? — 15x + 12x + 18 =
6x3 —x2%—3x + 18.

T mroAucvupoy ® (x) elvar 2ou Babpol, To T (x) elvon lou ds mpds ThHy
HeToPANTHY Twv x. TO ywdpevov Tewv elvon 3ou Paduol dnA. daov elven 1o &bpor-
opa TGv Poabudy T SobévTwv TTOAUWIUMY.

T& 8Uo TroAvdvupa @ (x) kol TT(x) elvan SiareTaypéva kord Tas KaTioU-
oos Suvdpels Tou x. TO ywdpevdy Twv Emlons elvon SioreTarypévor KaTd TS Ko
TioUoas ToU x. Elg 16 ywdpevov @ (x) - T (x) & peyroroPdduios dpos 6x? elvar T
yiwbpevor Tév SUo peyioToPadulwy Spev T@v moduwwiney ® (x) ko TT(x),
3x2- 2x = 6x%, & Bt EAaxioToPdduos Spos elvan TO ywdpevoy TéY duo EAayioTo-
BoBuicwv dpoov TaY @ (x) kai TT(x), 6+ 3= 18.

Elvan pawepdv 671 abrol ol 8o poi els TO ywduevor & dmdpyow mdw-
ToTe kel &v &rdun SAot ol Spor Evdiapécou Pobuol ué Tas dvorywyds yivouv un-
Sevikd povdvupe. "QoTe to yivopevov S0 pn pndevikdv molvavipmy obdinote
yivetor pndevikdv molv@vopoy i kei povovopoy.

2ov Né cbpe0fj to yivopevov tdv molvevipoy :

O (x) = 3x*—5x3 4 6x* —x +2, IN(x) = x* + 5x—2

A v& TroAAaTrAaoIdowpey T& TroAumwupa ® (x) kal TT (x) BéTopey, dmag
els Tov ToAAaTAcCIaoudy T&Y drepaiwv, s ToAaTAaciaoTior T O (x) Kkal
moAhamAaoico Ty TO TT(x), Umohoyilopey 8 & pepika ywdpeva O (x) - x%
D (x) 5% kel © (x) - (— 2) kol Srardooopey, GoTe T& SO POVIUN v ebpl-
OKWVTA KT OTHACS.

® (x) =3x4—5x3 4 6x2—x 42

Mx) = x2+5x—2

Ox) - x%=3x8—-5x% 4+ 6xt — x%4 2x°

d(x): Sx= + 15x% ~ 25x% + 30x® — 5x%+ 10x
) (—2)= —~ 6x*410x*—12x* 4 2x—4

® (x) - T (x) = 3x8 + 10x® — 25x4 + 39x® — 15x% + 12x—4
‘H mpéofBeais kard oThAas 8i8er To [nToUpevov ywdpevor @ (x) - TT (x).
3ov. (x?+xy +x%)- (x — ) = (% + xy+y?)  xHKHXpHYE) - ()=
= x3 4 x%y + ¢ix — XAy —xy? — @l =x? — i,
dov. (2c2P — 3P + 5P —6): (afp—2) = 20:“[3 3B 4 5ap? —
— 60 — 4a2p + 6P — 10aP + 12 = 2a%B* — 3a?p? + 5ap’ ~ 4a’P + 6ap? —
— 16ap + 12,
E) ‘ISiotnteg tob molhanhaciacpuol molv@vOR®V. ’E&y SofloUy T& ToAv-
 dovuua @, T, Z, s fy mepiocoTépey peToPAnTé elvan elkoAov v& &mrodelteopey

P dTislven ¢

85



)& M=T-0 (dvriperaBeTikdTns).

D (@M Z=0: (1) (TPOCETAIPIGTIKATNS).

3) 0 1=0.

4) A 16 déponov roAucwupor @ Sév elven BuvaTdv vé Trpoodiopicupey
1o dvTioTpogdy Tou, BnA. fva dxépaiov ToAucvupoy @ ToloUTov, doTe v& elven
Q- =1,

Ty, 2w O (x) = x® — 7Tx2 + 6x — 2 16 @, tdw Umrépymn, 6& 5idy ywduevov
m O @ (x) foov pt TO 1. CAMAG 1y fooTns (X3 —Tx2+6x—2) - @' (x) =1 B&v
elvon &Andng, 81671 TO TpdTOV PéADS TNS elven Eva TToAudvupoy peyohUTepov Tol
TpiTou Pobuol kai Stv TauTileTon wE TO SeuTepgy pEAos, TO drrotov elvan A oTa-
Gep 1.

5) Elven (@ 4+ -Z=0-Z4T1-Z %mpsple‘rlkéms TOU TOAAXTTAC-
mﬂxgj,fng Tpos THY TPOcleTiv).

. IT) "Afwonpeiotor nollamdhaciacpol. Els Thy “AlyePpav 6& ouvavTr-

owliey oUXIE TapaoTéosls TS Hopefis :

@+B2 =P @+PB) (a—B), (+B+Y)% (a+P)... xal
elvon dwéoyxn, 81 vix kTeADueY eUyepdds Tas Tpddels, va &rouvnuovelowey T&
ELaryOpevd Towv ¢

1) (o + B = (x+ B) - (c+ B) = o + B + of + P? = o + 20B +p*

2) (a—P)=(a—B)  (x—P) = —aP —of + P* = a® — 2B + P*

AnAadfy: To tetpdyavov tob aBpoicpatos (i tiic Swapopic) dbo dpwv i-
sobtar pé to teTpaymvov Tod npdTov Hpov obv (i mhNy) 16 Sinddciov yivbuevov
TV Gpwv oLy 10 TETpAyVOY ToD devtépov Gpov,

3) (a+ B)(a—B)=a®+ of — of — P = o — B

Anhadi : 10 yivopevov tob dOpoicpatog Slo dpov Eni tiv dwagopav TdV
idicov icolton pé 10 tetpdymvov 100 perwtéov TANV o teTpaymvov 1ol dgaipetiov
tiig Sragopiic.

4 @+pr=(@+p)P (c+p)=(+2ap+p) (a+P)=

=o® + 3a®B + 3cp? + BB
"Akéun ypagetar ¢ (o + B)* = o + P? + 3af (x + PB)
3 (@—pyr=(@—-pP (c—Pp)=(*-20p+p*) (e —P) =
= a®— 3B + 3ap? ~ P2

"Axoun ypéoetar @ (ax—B)d =a® — P — 3aP (a — B)

6) x+) - E+PB=x+ax+Px+ap=x*+ (a+ P)x + of

7 (@+B+y)yP=@+P+y)(@+B+y)=

= o 4 B2 + y% + 2aP + 2ay + 2By

8) (o*—oP +P?) (a+ p) =o® + B°

9) (@®+oB+p) (a—P) =a®—p°

10) (o + P (x* + v*) — (ax + Py)* = (ay — Px)?

‘Ohat ai dvwtépw lodTnTes elvon TouTédTNTES HEYSANS XpnotwdTnTOS €lg
Ty "AlyeBpav. Adye Tiis cupueTpikdTnTOS £is THY lodTnTa EYopey kol Tés &Eio-
OMUEIDTOVS TOUTOTNTOS &
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of + 20B + B? = (a+ B)?, of — 2aP + Pt = (a— P,
o« —P¥=(«+ P) («—P) kA

Iapadeiypata : lov N& ylvouv al wpdles (ax + B)? + (ax — B)?

Emre1dn) (ax + P)2 = (ox)? + 2(ax)P + B% = o®x? 4 2aBx + B2 (ournBeos
Aéyousy t0 avantoypo tob (ax + B)? elvar a®x® + 2afx + B2).
kal (ax — B)? = o®x? — 2afx + P2, O Excomey :

(ox + B)2 + (ox — B)? = a?x® + 2aBx + B2 + o?x? — 2aPx + P2 = 2u2x? +2p2
20v (3x%y -+ 2x)? = (3x2y)? + 2+ (3xy) - (2x9) + (259 =
= Ox4y? 4 12x8yp + 4x®

sov (3x1-1)"= (2 0)" 2 (33) 1 mdue o

dov (7x3y + 5af) (Tx%y — 5at) = (Tx3y)? — (504)® = 49x°¢? — 2508

Sov (x243x 4+ 2) (x2=3x+2) =[(x*+ 2) + 3x] - [(x* 4+ 2) - 3x] =
(x242)2—(B3x)2=x+ 4x* + 4 - 9x* =x' - 5x% + 4

6ov (X + Wy —w)? =[x + @+ (— @) = x*+y? +(— )+ 2xy + 2x(— 0)+
+ 2@ (— @) =x% + Y2 + w? 4 2xy — 2xw — 2.

‘Opofws elvan (X — g — w)? = x2 + Y2 4 w? — 2xy — 2xw + 2yw.

Tov Euxdhws eUplokopey 81° ExTeAéoews ToAAaTAacIicoudy 10 &uémTu-
yuoata Tév: (a + B4, (o — Bt (a4 B kA my. (e + BY = (o + B)*(a + B)
= (a® + 3a2B + 3ap? + B (o + B) = at 4 4c®B 4 6o®P? + 4aP® + P4, kad :
(0= R = ot = 4B + 6oPP? — 4ap® + L. e

[ Z) Awipeoig nolvavipov did povavipov

 AiSovren TO drépaiov ToAumvupor @ kol TO drép. upovdwupov M. Edw
Umépyn TO dxép. TroAucvupov TT ToloUTov, doTe v& ioyun :
@ = M- I, Aéyopey T6Te 671 1O D glvar draperdv dié ToU M xal 611 0 T elven
10 nnhikov 1ot @ Sra M. EupPolilopev : ® : M =TI

‘H npakig tiic ebpioems tob mnhikov IT xoheitar Sipecig tod @ & M.

"Eotwo @ (x, W) = 8x4y® — 12x3y° 4 20x%¢? — 4x3y® xai M (x, @) = 4x¥y.
*Edv Sicupéowpsy kdbe Epov Tol P (X, ) &ix ToU M (x, y) xai mpoohécwpey
T& TnAlka eUpiokopsy TO ToAudwupov 2x%w? — 3xyt £ 592 — xy?, SiomioTa-
vopev B8 eUxdAws 871 sfven ¢ O(x, ) = (2x*y? — 3xyt + 59 —xy?). M (x,y) (1)

*ATd v (1) oupmepaivopey &1 Umrdpyel 1O TnAikor @ (x, y) @ M (x,y)
kol elvan ToUTo T ToAudmvupor TT (x, ) = 2x%y? — 3xy* 4 Sy? — xy?, &pa Exo-
pev @ (8xhyd — 12x3y5 + 20x3y? — 4x3y?) @ dxPy = 2x%¢E—3xyt - SyP—xy2 (2)

AlOTUROCATE TOV OYETIKOV KOVOVA.

Iepadeiypata : lov (a3ﬁ2~a2|33+3a[34):(—32~ o:[.’:”): —% o+ % CXB*%BZ.

20v (3y° — 6yt + 8y?) @ 3yl = @2 — 2y + %

3ov (0w’ — Pwd — yu! + 200°) : w? = aw? — Pw? — yw + 2

4ov ‘H Biaipeois 3x® —x* + 2x3 + x% — 5x &ix x? Bv elvon Swvarn &g 10

oUvohov TGV dkepaicov TToAvwvUpwy, 81611 & dpos — 5x ToU BianpeTéou Sev elvan
SiaupeTds Six Tou x2.
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H) Awipeoig mohvavipon 8id molvevipov,

«) 'Edv moMamAacidowpey TO ToAudvupoy §(x) = 2x* —5x2+6x — 3
eml O ToAuwwupoy T (x) = 3x + 2, eUplokopey dsx YWOMEVOY TO TTOAVWVUHOY
A(x)=6x*— 11x* 4+ 8x* 4 3x — 6 xad foyler f TauTdTns :

A =38 II(x) ()

P) "Edv AdPomer T& 8 (w) = 3w? — 50 + 6, TT (w) = 2w — 3 xal v(w) =
==—Tw 48 kai oxnparicwpsy THY Topdotaow & (w) - Ti(w) + v (), gupi-
okoper TO ToAucwpoy A (w) = 660 — 196? + 20 — 10 kai loyter 1) TouTd-
™5 A0) = 8w) I (w) + v(w) ()

Moparrnpoluey émi kai ) (1) ypdgetar : A (x) = & (x) I (x) + v(x) (1)
£ow @5 U (x) BecopnBfi TS pnBevikdv TroAucvupov,

"ATO T& dveotépw Buvdpeda va Bécwpey 10 npdPAnpa

«BobBvteov Téy TToAvevUuwy A (x) kol § (x), ut PaBudy Tol & (x) < ToU
Paduol Tol A (x), Umdpyow SUo &a ToAudwuua, EoTw T& T (x) kal v (x),
He Padudy ToU v (x) < ToU Paduol ToU B (x), dore vk loxin f TautéTns:
AE)=8(x) T (x)+ v (x); Ka &v imdpyow, elver T& TT (x) kol U (X) po-
voonuavtws dpiopbve; Kal, 8w val, TéTte pé moiov TpoTOV €& T& elpcopey ; »,

TT.x. dw A (x) = 6x¢ — 11x3 4 8x2 4 3x — 6 xad & (x) = 2x® — 5x? + 6% —3
ToTe 4o TO o mapdBeiypa dveotépw loxler ) (17) kel Suvdueba v AdPopey
(%) = 3x + 2 et v (x) = 0. "AM elvan T& TT (x) kad v (x) povoonudyres pt-
outva ko, d&w val, olos & TpdTos elpboedss Twy, STav Bofolv T A (x) xai 8 (x);

‘Emriong &mo 16 B’ TapdBeiyua, tdv Sofolv T& A (w) kai 8 (w), Emaidh
loxver ) (2), 8& Exeouev TT (0) = 2w — 3 kal v (@) = — 7o + 8 yewpls kal TéAw
va yveopilepey, v elven & 1T () ke v (w) povoonuévTws dpiopéva kal, &
val, p& oiov TpdToy 6& T& elpeoey.

y) Els dveotépav TéEw ToU MNupvaciou B &mroBeiyfi 10 Bedpnpa:

AoBévtav dbo mokvovipov A(x) kal 8(x) pé Babudv tod & (x) < Tob BaBpod
00 A (x) drapyer Eva kai pévov molvdvopov IT (x) kai Eva kai pévov molv@vupov
v (x) p& PabBuov tob v (x) < tob Pabpob tob & (x), Bote va ioyiy 1 Tovtétng:
VXERIA(X) =8 (x) TI(x) + v(x) (a)

H (o) Aéyeran ravtdtng tiig Simpéoemg Tol A (x) Si1& & (x).

Awipeoig tod A (x) S1e 8 (x) Aéyetan N mp@dis tiig ebpéoewg tdv I (x) kai
v (x). To A (x) dvoudletai 6 Srarpetéog, 6 & (x) 6 Srapétng, T& T (x) 0 mnhixov
kal 6 U (x) 0 dnéhoimov Tng Sicupboecos Tou A (x) 8ix & (x).

K&de Bialpecis pt UmdAorrov T unBevikOY TroAUVULoY AfyeTal teleia Siai-
peolg GAAws Aéyetan Gredis Sraipees.

Els 70 o dvwrtépw TopdBerypa 1 Siaipeais A (x) Bi& 8 (x) elvon TeAelq,
ué mnAikov O TT (x) = 3x + 2 kad UméAorov v (x) = 0 el Suvdusda vi Yp&-
poopey ¢ (6x* — 11x® 4 8x? 4 3% — 6) : (2x? — 5x2 + 6x — 3) = 3x + 2.

Els 70 p'mopdSerypa f) Siaipeois A (w) Si& & (w) elven &reAfys wé rnAiov
T (w) =20 =3 xal YméAoirov U (@) = — 7w + 8.
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Td dxpiPis TnAfxov Tis Sicnpéoews Slo TToAvewipwy A (x) Bk 8 (x) Tifetan
&mreos 04 1Bwpev &pydTepov (§ 59), UTrd ThHy Hopeny ?%’ kal Aéyeton pnTOV dhye-
Ppixdy KA&opa f &TAGS pnTov kKAdoua. YmoTiferar &1 elvon réwToTe 8 (x) # b

| 8) Tponog éxtehéceng tiig Smpiosag molvovipov S1d molvwvopov

"As MPwpey T& ToAvdvupa ToU P’ mapabelypaTos

A () = 6w? — 1902 + 20w — 10 kal & (@) = 3w? —5w + 6

O& xbéowisy Eva TpdTov elptoews ToU nAfkou TT (w) kai ToU rrodoltrou
u (@) Tis Sicupéoews ToU A (w) Bik & (w). ‘O Tpomos abros dmreaTel va elven
T& A () xai § (W) SiaTeTayuéva KaTd TaS KaTIoUoas Suvdiels Tis Kotvfls Twy
peTaPANTHS Kol STrws 8 Bcopey dpotdder pé ThHy txtéheov Tiis Sicnpégewds TOAU-
ynoelou quoikol 81° évds &AAou quaoikol. TomobeToUpuey ToV SicipeTeoy A (w)

A (@) = 6w® — 1902 + 20w — 10| 30? — 500 4 6 = & (w)

— 8(w) * 2e0= —6w+ 10w? — 12w 20— 3 =TI (w)
o pép. UTTOA. U, (@) = — 92 + 8w — 10
— 8 (@) (—3) =+ 9w — 15w + 18
UtréAottrov v (w) = —7w + 8

&pioTepd kal oV Siaupétny & (w) Betik els TO dooTépw «oxfinen Tis Siopé
oews. Arcupoluey Tov o Spov ToU A (w) Bik ol o dpou ToU & (w) kal T -
Alkov 68 @ 3w? = 2w ypdgouey Befid xkal kérew ToT Bicupérou. To 2w &moTehel
Tov & Bpov Tol TrnAikov TT (w). TToAAamAcoiélouey korémy TO 8 (w) &l 2w
Kol TO ywdpevov ypdgopey k&Tw &md T A (w) xal dpaipodpev, ebpiokouey B
(&proTep gls TS oy fina), b Stapopdv A (w) —8 (w) - 20 TO ToAVdVUHOY U (W) =
= — 9c® + 8w — 10. TS v, (w) dvopdleTon 0 npidrov pepikdy  dmohourov TS
Siaipbosws A(w) Bia 8(w).

Suveyilomey Tdpa b Ew TO vy (w) fito Sicupetios Tiis Sianptoews vy (@)
S1& 8 (w), &mrws kal mponyouptvas. AnA. SiipoUpey Tov a dpov Tol v (@)
51& ToU o Spou ToU & (w) kal T& TrnAlkov — 9w? : 3w? = — 3 yphepoper Setid
els TS «oyfinar xal k&rew ToU & (w) &v ouvexela ué Tov o Spov 2e ToU TrnAikou
TMoAamAaoidfopey 16 8(w) &ml 6 (—3) xal T ywdpevov dparpobpsy &md
16 u(w). ‘H Siagopd u(w)=u; () —58(w) (—3)=—Tw+8 ypageTat
&proTepd els TO «oxfiucn kal elvat 10 Sedrepov pepikdy drdrowrov Tiis Sicipececos
ToU A (w) 81 5(w). *Emaish & BaBuds Tob v (w) elven < ol Paduol Tol & (w),
twoolusy 8T 7 épyacia THs Sicpéoews Tou A (w) B1& §(w) Emeparadn kal
elvan 76 20 — 3 =TT (@) 70 mnAlkoy, 1o & v (w) =—Tw 4 8 10 Yméhormov
olrriis. “ExoMev 8K TGOV QuwTépw THY TOUTOTNTS :

60? — 1960? + 20w — 10 = (3w? — 5w + 6) - (200 — 3) + (— Tw + 8).

AfSopey &xkdpn Thv éktédeow Tiis Sicaptoews Tol o mopadelyporros.
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A(x) = 6x* — 11x24 8x?4 3x—6

—8 (x) 3x=—6x"+15x3—18x"+ 9x

a' pep. UTéA. = 4x°—-10x%4-12x6 |
-8 (x)2 = —  4x3410x°-12x46

Uéhoror U (x) = 0 1

2x*—5x2+4+ 6x—3 = & (x)
3x+2 =T(x)

Hapatnpiiesig 1n) "Edw v (x) # 0 f Tautéms A (x) = & (x) T (x) + v (x)
ypdgeTan kal UTO THY popery : g—((% =TT (x) + ;&; ®
YmoTiferon 611 f) peTaPAnTh X AapBdver Tiuds doTe v elven § (x) # 0.
To TT (x) Myetan 10 dxéparov pépog ToU Trnidkou A (x) &1 § (x).
‘O Pabpods ToU TT (x) looltan pt THv Sragopdv ToU Pabuol Tou & (x) &wd
ToU Babpol ToU A (x).
20) "Edw elvar Td A(x) 16 pnBevikdy Tohucwupov ked & (x) # 0, TéTe T&
IM(x) kal v (x) elven émlons TO unBevikdy ToAVGVULOY.
3n) 'Eqw ¢ BaBuos Tol A (x) elven pikpdrepos &md ToV PeBudy ToU 8 (%),
ws TT(x) Spifouey méhw T& pnBevikdy ToAuchvupoy kel Té U (X) ovpmimre p
10 A (x), 5nA. elvar :
AX) _ g v
50 ~ 0t
4n) "OTav & Bicupetéos A (x) elven moAudvupor pf mhfipes s Trpds THY
peTaPANTAY TOu, TOV ouuTAnpCvopey pE pPnBEVIKY povdwupa 7 Tov YPEPOUEY,
GoTe v& ptvowy kevd peTakU TV Speov Tou els Tas Béoeis TEY EAAeITTVTWY Epeov.

kel A (x) =v(x) (toutdTns)

X34 0x? 4+ 0x +1]x+1 Byt —12¢ +7|2¢* =3y + 1
—xi_x? xt—-x+1 — Byt 12y° — 4y? 492 L6y + 7
—x24+0x+1 1292 — 4y — 12y + 7
+ x4 x ’. — 1243 + 18y2 — 6y
XFT j = Ry
—x-1 — l4y? + 21y —7
=ph | e

5n) ’Edw & Biapetéos kel & Bioupétns Siararyfolv ko Tds dviovoas Su-
vépes Tiis petaPAnTiis Toov, kal épappoodi 1 TTPONYOUUEVT) «TEXVIKN» TTis eUpé-
oews ToU mnAfkou, dv pév 1) Sialpeats efvon Terefar T TnAikov ebplokeTon kad TEpa-
TouTan # wpdkis, &v B¢ elven &redys, ToTe f) Tpdkis ouveileTon dm” &meipov Kod
els Ty Béow Tol TnAikou fuTopoluey v& edpwpey doouodriToTe Spous BEAouev.
‘H «Bicdpeoisr abh Mbyeren atéppov Saipeoig M.x.
12 - 7x 4+ x2 ?_:—_3(_ 3—-2x+x?1—x L
—12 4+ 4x 4—x | -3'43x 3 4x+4 2xt?

—3x + 38! T x +xt
+ 3x —x* — X +x*
e 2
—2x74-2x?
2x3

Els thv Siaxipeow (3 —2x 4 x?) 81& (1 —x) x&Be popdv TrpokUTrTEl UTd-
9



Aotmrov dvewTépw Poabuol &md T mponyoumendy Tou xal Sid ToUTo 1 Biodpeais
cuTh) Btv Exet TEAOS.

. 6n) Ak v& Siopéowuey TOAVOVUNG TreprocoTépeoy METAPANTEY, kabopi-
fopev plov cos peTaPAnThy S1& THY éxTéAsow THS Biaupéoews, Siatdocopey T
ToAuGwULY KaTd TaS KarioUoas Buvduels Tis peTaPAnTiis adriis xal épyalopeda
Streos el T& Tponyoupsva Tapadelypara.

Ty, (9x2 — 12xy + 492 —7y) &i&k Bx —y)
‘Opifopey ypdupa 8i& Thy Ektédeow Tfis Sicupéosws TO X, émedh elven
SiaTeTaypéve KaTd TaS KaTioUoos ToU YP&UUOTOS ToUuTOy, Kal EKTEAOUPEY THY

Sicdpea, dmdTe eUploxouey mnAfxov 3x — 3y kal Uméormoy WE — Ty

[‘*—’—" AELKHEZEIZ

: 149) Né& ebpedij Td &Bpoiopa TGV ToAVWIIHWY :
D(x) =2x5—3x' + Tx — 6, TI(x)=—x5+43x*—-2x2—6x+ 12 kad
Z(x)=5x*+6x>—-2x*43x—1
150) ’Edv A =3x? —7x + 8, B=—3x3 4 2x* - 6x -5,
FT=x%+2x3—5x2 4 12x—3, A=x2-5x"+x+2
v& eUpeBolv T& dBpolopara A+ B+ T+ A, A—B 4T -4, A—B-T 44,
—A—-(B-N-A A+B—(I'=-4)
151) *Edv elvor A =3x—5+6x2—3x3 X%, B=—x!+2x~x*—6x* +7
M =x3 4 2x — 2 —x* + 3x3, v& ebpefolyv T& ToAuwwpa :
O()=A+B-T M) =A—B+T, Z(x)=A-B-T, P(x)=A+B+T
Troiov elven T& &Bpotoua @ (x) + TT(x) + = (x) + P (x) ; Tl mapaTnpelte; molov TO GUvohov
T&Y elkdvwy ToU ouvdlou :

1 1
I= {-—- 3+ = L0, —2-} B1& Tiis ouvapThoews P(x)=A +B+T;

152) AfSovrar T& oAvdvupa A = X' — 3x2¢? + g, B = —2x* 4 y*, = 3xy + 2x%*
+ x3y2, TTolou Pabuol ds Trpds X, dg Tpds W, kal ds Tpds Xy elvar TO ToAudVUOY A+B-I;

153) Edw elvon @ (X, W) =3x + ¢ — 5,0 (X, ) = —2x =3¢ + 8, (x, ) =x-2¢+3
v eUpeBoly T& ToAuvdvupa els THY ouveTTuyubiny Tov popefiv o) @ (x,y) + o (X, W) +
+1, W B e —le W —TEW]I M -[ex ) -—ox]I-1&y)

154) *E&v elven ¢ (X, ) = x — 2y + 3, o (X, y) = 3x +yw—51(xy) =~5x+3y-1
vé evpeBolv T& ToAudvupa A = 2¢ (X, @) + 20 (x, ) — T (x, ), B=20(x,y)+2f (x,y) —
— o (x,y), kat =20 (x, ) +2f (x, ¥) — 0 (X, y). "Emaitax v elpedfi O M=A+B+T
kad 16 P =0 (x, y) + 0 (x, ¥) + [ (x, ). Tolx oxtors brapyel petafy TéY ToAvwviuwy TT
kal P ;

155) N& yivouww ol mpdies :

&) (%x“—4x'+7x—6)- (—% x?) B) (3%t +x~5) (—-%*x’)

Y) (5w — 3w* + 2) (— *g" w‘) &) (a®* + a* + 1) a* (
€ (2xH-9 — 4xH-2 4 xP-1) - (= 3x%).
156) N& ylvouwv ol mpétes :

@) (xF—2y) - 3y + (X + ¥ - (=) + (X + ) (= 2x9) = (x + 3) 2¢*
B) 4[2(x—y)—=3@x+W1+2[BE —xy+y)—&-x-y]
Y) 42 (X —w) +3@x—y)]1—-2[3 (x* +xy—y) +4x—(x*+ )]
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Né& mpoobiopiofolv ol dpiBuntikal Tipal Tév tEayoptvey Bi&
(x¢)e{@~-1),(0,3)(-11)}

157) Né& ylvowv ol mpétess ¢

@) (X*—7x* 4 6x —2)« (x + 3) B) (—2X* + 5% — 7x — 8 + X%) (= 3 + x* — 5x)

VN E+FDE+YE+3) 8 x-DE-2)(x-3)

158) N& yivow ol mpdters :

@) (X* +xyt + X3y + y?) (X = )

P) (x* +2xy + y?) (x + ) + (X = 2xy + ¢ (x — )

Y) (64a° —48a’p + 36ap? — 27p%) - (4a + 3p)

159) N& yivow al mwpéteis :

@ (x+)E-DE=3)~(x+3)(x—-2)! Tol ayoutvou v elpedfi # &piBun-

1
TIK IR, dTav X = =p

P) (x*4+2x* 4 5x — 1)+ (2 — 2x%) — (x? = 3x? + x = 2) (x3 — 2x? + 1)
Tou ttayoutvou vé ebpedf A &piBunTIKY Ting, &Tav x = — 1.
160) N& ebpefoiv T& dvamTiypata TV :

3 A
@) Q=39 B Gt + 1) ) (-0 + 45y

B) (Ta= 5 B &) (x + 1)f om) (5 + 3) Ga—3p) ) (= 2
161) Na& ebpefolv T& dvamriypara Tév : 5
) (x—y+2)! BBx+2¢y—1) y) (a+p—y—8)
8) (a+B+y+8)(@+P—y—8) &) (xk+ ")
162) N& éxrteAeofoly ol Tpdters

Ca) (X34 290t — (yt 4 2x%)? + (x — 29 (x? + 2yt
B) (2x+3)' + (2x — 3)* + (2x + 3) (2x — 3) — 3 (x — 5)¢

V) =@+ 1P+ x4+ D (22—~ X+ N (Ex-3)—(x—3) (=x~3)
8) X+ 31+ (x=3) + (x =2+ (x +2)1 = (x + 3) (X — 3) = (x + 2) (x — 2)
B (X +5)—(x=-5+ (Bx—-1—(2x + 1)t —(2x +3) (2x — 3)

v o7 (x4 1) 4 (2% — 3)2 — (3x® + 4)? + (x? ~ 2)? 4 (x? + 3) (x? —3)

163) N& ylvow al mpakers :
@) (202 = 2a%)? + (5ct + 2)? — (3a? — a)? — (a? + 2) )
B) (3x!—5x%)t — (x® + 3x)* + (x + 1)? — (x* + 3x7) (x* — 3x7)

2 2
y)(—g—x'+ 2) +(—;~ x'-x) —(—;—x'—ﬁx) (% X!+ 5x)
8) (a* + 3)* = (a* — 2)* 4 (a* + 5) - (a* — 5)
164) N& ylvour ai Trpdters :
D) (@ 4P+ Y= (=B Y+ (@ FP—y) =B +y )
B (P Y+ +(@—B-y+ )+ (@ =P+ Y-8+ (x+P—y—5)
Y) XE (9 —2) + @t (2 — X)) 4 2 (x — y)?
B) (X+y +2)[(x ~ ) + (9 —2)* + (2 —%)1 ]
165) N& dmobeixfolv ol TaurdrnTes :
@) (! 4+ p1)? + dop (o — B) = (a? — B* + 2ap)"
B) @+P+y)+(@=P)+ @ -y + (y— ) =3 (a* + P + y¥)
¥) a(x+P) (a + 2B) (a + 3B) + P = (* + 3ap + BY)*
166) i xdbe puoikdy x Seltate 811 f) TapdoTaots (2% + 1)8 — 1 elven dxépatos Srai-
peTds Bix Tou 8.
167) "Edv elvai x = a? — P8, y = 2ap, 2z = «® + P?, Seffare 871 B efvan kal X3 4 o =
=2' 'Edw o q, P elvan quotkol (o > B), ol X, y, z, 8 elvau unkn TAeup&y dpBoywviov Tpi-
yvou,
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168) E&v elven: x=3a+ 2P+ 2y, y=2a+P+2y, z=20+2p+y xal
o = P! + y?, TéTe Belfare &1 8 elvan kad w2 + 28 = X2 B0 bav T& e, B, Y elven mhevpad dpboy.
Tpiycovou, Emlons 8& elvar kal T X, w, 2 TAeupol dpoy. Tprydvov.

169) ’Edv elvanr o= 8x, P = 3x2 + 4, y = 3x? + 4x — 4, Sellare ém1 O& elvan :
Bt + 3ay = (ax + V)N

170) ’Edv elvat a = (x — 3)8, B = — (x + 3)%, y = 12x, SeliaTe om1 elvan
a — Py =p'—ay =y'—cp

171) AlBovron ol Betikol povowrdetol X, y, w. Exnuaticare Shous Tols Srynelous,
AappdvovTes &Uo &mod T& Tpla wneia xa®' SAous Tous Suvatols Tpémous. MpoobioploaTe T6
&Bporopa TéY Biynelev ToUTtwy Ti wapaTnpeite ;

\ 172) Mi toUs x, W, w Tis Tponyouuéns doxfioews oxnuaTioate Shous Tovs BuvaTols
Tpiynelous. Tolos & TANO&p1Buos ToU ouvdhou Twy ; Acltate ST 1o &Bporopd Twv BiatpelTan
S1& ToU 222. TloTov T mnAlkov ;

® 173) 'Edv « + P 4 ¥ =0 Belfate &1

Dal+pr+yr=20("—ap) 2) « +p'+y'=20"—ap)

3) o + B + y* = 3aPy

174) N& ylvouv al mrpdters :

@) (8x® — 3x*! + 6x%) : (—3x%) PB) (— 12ax® 4 1Bax? — 6oex?) ¢ (— 6ax?)

y) (@ 4 wiX) : X §) (o 4 2a%H 4 Gat) - (— 3a¥)

£) (6ax® — 3ax® + 9atx? — 12ax?) & (= 20x?)

G'T) (Jsg. qaga = fg_ aﬂﬁﬂ + 1§§ GIBB) : (_—g-:- alﬁ!)

175) N& ylvouv al Siaupéoers :

@) (x%—x?—21x +45): (x +5) B) (18x? 4 9x? —50x — 25) : (3x--5)

y) (2x% —3x2 —17x —12) : (2x + 3) 8) (w0’ + 4w’ — 110 —30) : (w*—w—6)

£) (9x° —4xi 4 21x3 4 14x*) : 3x - 2)

oT) (x? 4 4x? — 18x + 2) : (x2 4 1)

D) (W' + 2y° — 19y® — By + 60) = (y* — 5y + 6)

n) (*—w? 4+ 1) : (0 + w-+1)

176) N&.ylvow al Sipéoes :

W [Bx+5)+@x+3)-3x2x+H)-x+1)']:(3x-2)

B) (Bai* + 14a®* + 9a* + 2) : (a®* + 5a* + 1)

y) [(x2—92—(x+5) (x—3)]: (x*+x-12)

8) [ (x + 39)? + 40x + 24Dt — (x + ¢)* ] 5 4 (x + 3y)

€) (3ad 4+ 25a'p + 33a*p? + 14a®p?) : (o + Tap)

o1) (x!— 3x%y 4 6% — Ixy? + @b 1 (X —xy + )

o 177) ’Edw elvan @ (x) = 2x? — 5x + 3, v& ylvg 4 Sixlpecis

[ +ex—D—px~1]: (x=3)
178) ‘E&v elven o (x) = x® — 2x* 4 3x — 1, v& ylvg A Salpeois
[p(x+D+oGx—D-pm]:(x—2)
179) *E&v elver @ (x) = x2 + 5x — 6, v& yivn A Sialpeois
[p(x— ex+2D—0(x)—10]: (x*-x-2)
180) N& Beixéff f Tavtorns !
xE+DE+DE+H+ 1= +3x+1)°
*Edw x € N, Ti oupmepaivere &md THy TauTéTTR QUTHY ;
181) N& oupmtuxdi T ToAudvuuoy A (x) =x + 5A — Ax? + 3x? + 4x* — 4Ax, Srav |
A = 6 xal Brrerra v& ylvg A Bialpeots A (x) ¢ (x + 3) (x — 2). N& Tebij 18 A (x) bmo Thv popetyy |
tvds ywopdvou mpwToPaduicv TapaydvTey. —

-
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182) Ne elpedij ToAucovupoy, Té dmolov moAAamAactalduevoy éml 16 X2 —x + 1 8(8e1
ywopevoy TO x4 —x* 4+ 2x — 1

183) Né& evpedfi moAudwupoy 1o dmofov mohAamAacialduevor &l T& X + 3 ylveran
x® —5x% + 7x 4+ 95.

184) N& wpocdiopiofolv ol Spor AB,IMAE, dote al k&Twb TapacToes vk elvar -
TEAEIO TETpdywva :

25k? + 9A* + A, B + 160 — 40ap, A® — 20A%° + I, x* + .%. X + A, (X + ¢)t +w+E

185) Aeitare &7t elvan :

(@ + B+ 1) (X + 2 + 20) — (o + By + y2)* = (ay — BX)* + (B2 — yu)* +
+ (yx — az)*

| 55. YIIOAOINION THX AJAIPEZEQE IMOAYQNYMOY o(x) AIA TNPOTOBAGMIOY
i AIQNYMOY THE AYTHE METABAHTHE.

A) ‘Ynohowmov tilg Swnpéoewg @ (x) S x —a. 'Edv Bicupéowpey T
moAvevupoy ¢ (x) =Ax + 5 (A S&vekdpTtnTov ToU X) Bi& TOU SiwvUpou

Ax+5 x—3| 8 (x) =x -3, eUplokouev TnAfxov 16 A kel GmrdAoiToy U =
—Ax+43A [ A 3N + 5. Tlapornpoupey 871 elven v =@ (3), &nA. ouptri-
3A+5 mrer TO Umdrorrov Tiis Biaupéoews Tol ¢ (x) Bix x — 3

p¢ THY Tipfy, T omolav AauPdver & SicupeTéos Ax + 5 Sid THy Tiuhv x = 3,
1) omolar undeviler Tov Sicnpérny.

*ExteAoUvTes ThHY Siaipectv ToU A (x) = x* — 2x3 — 7x2 + 8x + 20 &1k Tou
Biwvipou & (x) =x + 2, eUplokoper s mnAfkov x® —4x2 + x + 6 kal s UTrd-
Aovrov 10 8. TTaparnpolUpey 8Tt f| Tipfy ToU X, ToU pundeviler Tov Sicupérny elven
fx=—2kai Bia iy Tiwfy cdmivelvon A (—2) = (—2)4 =2 (—2)2 =7 (— 2)2+
+8(—2)+20=16+16—-28—16+20=28, 8nA. fon pt T& UmbAoitrov
Tfis Sronpéoews A (x) Bix & (x).

Fevikde. "Eotw &1 Tfis Sianpboews ¢ (x) 81k x — a 16 wnAlkov elvan 7o
IT (x) kad 16 UmwdAormov u. To v elvan &vebdpTnTov ToU x 8nA. orabepd (Siai ;).
Katd iy TautdtnTa Tfis Sicupéoews Exoper @ @ (x) =(x — T (x) +v (1)

‘Emaidf) 1) (1), dg ravtdtng, dAnfeter Sid xdbe Tipfv THs x € R, 8& &An-
feun ked 81& x = @, 8nA. Bk Ty Ty, 1) Strola unevilerl ToV SicnptTny X — .
Mg x =a &mo T (1) AauPdvopey :

9(@=0"T@D+v=p@@=v (2

"Qote &medelybn 10 Bedpnpa :

Té dnérowrov tfig Srarpéocwg 100 moAvwvipoy @ (x) S1d Tod Srwvipow X — a
glvan 1) Tipd) @ (), fjtor /| apBunrikd ipt ol Siarpetéov @ (X) 81é tHY TV X=a.

‘Egappoyai, 1n. Na ebpedfj 0 dnolorov tfic Siapéosmg tod ¢ (x) = x3 —
—5x? + 9x — 10 &d 1o x — 2, yopic va ixteheadfi f| npatig. To adtd Sid 1ol
x4+ 2.

To UmdAormov Tiis Siaupéoews ToU ¢ (x) Bk x — 2 elven :
U=0(2)=2"-5-224+9:2-10=8-20+ 18— 10 =—4.

‘H 1, wou pnBeviler Tov Sicupérny x + 2 elvar 1) x = — 2, #wopbves TO
UméAortrov Tiis Siaupéoecs @ (x) S1& x + 2 elvan:
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u=9(—2)=(—2)3—-5(—2)2+9(—2)-10=-8-20~18—~10=-56.

2a. ITofov 106 Ombloimov fig Swaipéocmg @ (x) = 4x® — 24x? 4 41x — 5 &a
2x —5;

‘O Braupérns 2x — 5 undeviferon Sid x = % *E&w TT (x) kal v elven 70 -
AMrov kol TO GmdAorrov Tiis Siipéosws ¢ (X) Si& ToU Zx — 5, 0& Excouey ThY
TAUTOTN T :

4x3 —24x2 + 4lx—-5=2x-5)TT(x) + v

Oétopev els aUThY SOV X THY TIuAY (%) kel eUplokopey :

2 24+ 5=0n(3)+u=10=v
“QoTe T UmdAortrov Tfis Sicupéoews ¢ (x) 81 2x — 5 elven v =10 =9 (%)

Tevik®g. To dndrowmov tiig Sropéocng @ (x) ha (ax + P), nov @ xai f elvar
otafepai, (o # 0), elvar 6 apibpdg v = o (— P—)

a
TTpdoyporrt. *Edw TT (x) elven O trnAfxov kol #) orafepd v T OmdAormoy Tiis
Siaipioeeas ¢ (x) Bidx (ax + P), Exouey THY TOUTOTNTA !
P (%) = (ox + B) TI(x) + u kel & aWrriis Bidx = — -5 etploxopey

o (~2)=0(=2) +v = o(-£)=

B) @chpnpe : “Evo nolvdvopov ¢ (x) elvar Siapetdv da x — a, rav xai
poévov pndeviferar Sa x = a.

1) *Edw eTvon @ (o) = 0 167e 8 elven ko ¢ (x) = (x — ) TT (x), Smov 1T (x)
elven &va dxépoiov TToAUGVUpoY ToU X kol QuTIoTpOpos

2) ’Edw elvan @ (x) = (x — &) - TT (x), TéTe Ot elven kal ¢ (o) = 0.

Al 8Uo avral TpoTdoes elvan dpéows povepad &mo T& dvwTéped Trepl ToU
gmoAolmou THs Siaupéosws Tou ¢ (x) Sid X —a.

"Qore Eyopev THY ioobuvapiow : | ¢ (e) =0<= ¢ () = (x —a). TI(x).

Mapaseiypata : Moia and tag diapéees 1) (e — p°) &1é (o — B).
2) (@ + B%) Sa (a + B) wai 3) (a® — p%) da (¢ + B) elvan teheie (o petaPinei,
B croubepa # 0)

1) To UmdAormov Tiis Sicupéoecds (o — P?) Bid (o — ) elvan v = P2 — p* =0,
&pa 1 Sixlpeois aUTh elvon Tehela.

s (a® + PP &k (o + B) 1O Umdhormov elvan v =(-P)* + p3=0,
efven SnA. TeAeia Bialpeais kal L

3) tfjs (o5 — B 81 (& + P) TO UmdAorov elvan U = (— B} — PF = —2p° |
gropéveos elvan A Siadpects adTh) &TeAds. __J

AZKHZIEIZ

186) N& elpedij T UmdAotrow, Ywpls vé txTeheodij 1) mp&lis, T dxooUBuwy Biaxiptaecw,
o (x*—Tx+12) : (x—3) B) (3x*—=5x+2): (x—1)
y) (3x*—10x—8) : 3x + 2) §) (7x*+6x—1):(x+1)
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€) (3x®—7x* 4 9x® — 10x + 20) : (x + 2) o7) (8y? + 125) : 2y + 5)

D (@ —a®) : (@ —a?) (WM + @) (P + wf

187) N& mpoodiopiodf & A, dGote Td ToAutvupoy @ (X) = X* — 2x + A vé elven Sicpe-
Tov Bk ToU X — 1. N& dxrerecti] katdmv ) Salpeors ¢ (x) : (x — 1).

188) Té molvdwupoy ® (x) Sicipotpevov Bik ToU x* — 1 BiBer UmdAormov 3x — 5. N&
eUpelf] 10 UrdAorrov Tis Braipéoews @ (x) : (x — 1) ke kal THs D (x) : (x 4+ 1).

189) To Umdhotmov Tiis Sinploews dvds ToAvwwipou @ (x) Sik ToU X!+ X — 6 elvan
5% + 1. Motov elvan & GmrdAorrov Tiis Siaipboews  (x) : (x — 2) kal Tolov Tiis @ (x): (x + 3):

190) Asffare T T moAudwupov (X + W + 2)? —x7 — w7 — 27 elven BtipeTdy Sidk TSV
X+y, y+2z,24x

o
6. AEIOZHMEIQTA TTHAIKA.

A\

" ’Extedolvres Thy Siafpeov (of — P8 Bk (x—P) evpioxopev (§ 54, HS,
mapetfipnols 4n) ds mnAlkov o T (e, B) = o + o®p + o®P2 + of? + P* kal
s UmdAorrov 16 0. T mnAdkov T (o, B) elven moAudovupov dpoyerds TeTdpTou
Pabuol kal ouppetpikdy, Eer 5 Spous kal Tov kaféva pé ouvtedeotiv + 1. Elven
BlaTeTarypévor KaT& Tds KoaTiouoas ToU ypdupoTos Sixipéoews a kel kotd Tds
dviovoos ToU &Ahov P. Elvan gavepdy 811 oynuaTiletan elkdAas, xopls vi -
TeheoBf] 1) wpdlis Tfis Brouphoews (af — P3) Sik (ax— P). Emrions T UmdAormoy
aUrfis ebploxetar dubows (§ 55) xal elvar v = ps— B =0.

"Extedolvres Ty Sialpeow (o — B%) Bk (a + B) eUploxopev dos wnAikov
70 T (o, B) = ad — o3P + oP? — aP® + B* xkad o UméAoimov TO — 2p5. TO
T (o, B) elven dpoyevis TeTdpTou Poduol kal ouupeTpikdy, xel 5 &pous, pt ouv-
TeheaTas OAAGE + 1 kal — 1 kod elven SiaTeTaypévoy ket TS KaTIOUoKs TOU
a xad Tdg dviotoos Tol B. "Qore kad 7 T (&, B) oxnuoTileTan sldAcws &mrd pvi-
uns. To Umdhormov elven v = (— B)* — P8 = — 2p5,

"Aveidéyous apaTnprioes Exopey els wioav Sixlpeotv SicovUpou T opeiis
o —PE Rt P ik a—P f a+ P, Srou peN.

Aroxplvouey yevikdds Tas k&rwd mepimTdoEs (rdvrote p € N).

In) ‘H Bialpeois (x* —a®) ik (x — a) Exer UmdAoimoy v=a* —a* =0
kol TrnAfkov X! 4 qx-? o olxE-8 4 4 gi-By 4 gH-l

“Qoe : Lx“ —af=(x — a) (x*! + ax*-2 4 o2xF-2 4 ., 4 a¥-1) | (€))
My x*—y®=(x-y) (x*+yx®+yx® + y*x + ¥

ot ~ Bt = (a—B) (a® + %P + B + B7)
2a) *H Siadpeots (x* + o) ik (x — ) elvan &rehfjs, wé UrdAoiTroy v = 2a*

kel TnAlkoy Té clTd pE TO THS TMEPITTTOOEWS 11).

Elvan : x* + a* = (x — o) (x*! + axP2 4 aPxH-8 4., .+ akb-1) 4 2a* (2)

3n) ‘H Sialpeois (x* — &) Bikx (x + o) Eyer UmdAoITrOV U = (— &) — .

a) "Eorw u=2p, p e N. Téte u =0 kai T& TrnAiKov THis Biaupéoecos elven :

X1 oxh-? gt o + at-2x — gt-1 =TT

'chrel B=2p=>x'—a*=(x+ q) (x" ! —axh-? 4 a2x-2 — .., —at-1) | (€)

B) "Eotw mepittds & p. 'Edv u=2p + 1, TéTe U= — a* — a* = — 2a*.
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‘H Sialpeats (x* 4+ a*) Sik (x + o) elvan &redfs, ué mnAlkov T TroAucwupoy

M= x"1—ax*? 4 a2x¥-8_ ., —ab-2x 4 a¥-!
"QoTe :
u=2p+1 =x'—a* =(x + a) (x'l—ax'-t 4 ax'-2_ 4 a*-1)-2a" (4)

MTx.xt=y'=(x+y) (x*—zly +xy'—y?)
Xt =y =((x -+ y) (2} =Xy E Xy A x gt o g) - 2y
4n) ‘H Biadpeois (x* + a¥) 8ik (x + o) #xa vmwdAomov v = (— a)* + a¥
o) ’Edv u=2p elvon &reAns u¢ UrdAormov u=2c* kal wnAkov 16 T1. "Qoe:
H=2p =x" 4 a® = (x + o) (x*! — ax"-2 4 a2xH-3— . —gH1)42a" (5)
B) Eqv u=2p + 1 elven u =10 kol 16 TrnAiKov elven To TT'. "Qoe :

H=2p+ 1 = x* 4 a"=(x+a) (x"! —ax"-? + ax*-3— ,, .-f-a“"‘)’ (6)
TLX. X8 +y® = (x +y) (x® —xty + x°y® — x¥y® + xy! — y*) + 2y° i

2ok Y = (et = xapthadvi = xyd oyt
ATKHZXZEIZ

191) Né& pooBiopio@fi & TnAlkov kal T UmdAoimov T&v kéTwd Siaipéoewy, ywpls
v& tktehecBij ) Trp&bis.

%) (o — B¥) B (« — ) B) (o® + P Bict (x — P)
) (o — B9 B1&e (a — P) 8) (a® + B%) ik (x — B)
192) ‘Opolws T&v Sraupboecwv :

a) (af — P°) b1k (« + B) P).(a* + P) Bia (= + P)
v) (a® —P°) B (a + B) 8) (a + p°) 8k (x + B)

193) ‘Opofws Té&v Siaipbotwy :

x4+ 1 xf —1 x4 — 1 x4 1
= x+ 1 B) x—1 Y)x—i-l' 8)xul
=680 W —a® 27x* 4+ 1 8a? + P2
E)x—Z o) yi—a O ST ) 2a+ B

194) Na& eipedij molas tedelas Branpéoews Tiis popefis (X* 4 a¥) : (X + a) elvan TnAl-
xkov Kabéva &md Td TroAudivupa

a) X3 + x?a 4 xa* 4 o Pyxt4+x24+x4+x+1

V) X—=x4x—1 8) Yy —y+1 e - wia+ wial — wad 4 at

oT) W'+ 2y + 4

195) Acitate &11 ol &piBpol 31° — 1, 340 —~ 1, 32v _ | (ve N) elvan Srouperol 51 ToU 8.

57. ANAAYEZIE TIOAYQNYMOY EIZ TINOMENON (ITAPATONTOIIOIHEIE).

' A) Enuaocia tob npoPifpatog tfic napayovionorfjiosas. Els & Mabnuo-
TIKQ TEV Trponyouptvewy Talewy TroAAGs popds Etpéwapey dpiBuols els yivd-
pevar Trapayovtwy, 8w Sik Thy elpsow ToUu M.K.A. kol Tou E.K.TT. SoBbvteov
&p1Buddy, Sia ThHv TpoTriv Erepwviincy kKAaoudTwy els ducvupa, Sid v EeTd-.
cwuey e Sofels &piBuds SiaipfiTat Yrd &AAou Sobévtos k.A.m. Els Thy "AlyePpov
O LETOOXNUATIONOS Evds TroAVtovUpou Els yivdpevoy &AAwv dkepadwy érrions Tohu-
wvipwy elvon &md Ta ooudaidTepa TpoPAfuata. Atk Tfis TpoTrfis els yivdueva
yivovtanr &mAoUoTepan TroAUTrAoKo! TrapacTéots, pdhoTa 8t EmTuyydveTan f
AUcis eliocoewy kal dvicwoewy dvwTépou ToU TpdTou Pabuod.
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‘H rponn eig yivopevev évog nolvwvipov Ba Aéyetar kai avalvag elg yivé-
pevov mapayéviav fi mapayovronoineig tob molvwvipov.

Aty elvon TvroTe Suvartd) f) TpoTrny els yivdpevoy Evds TroAuwvipoy. Katw-
Tépw D& 1Bwpev pepikds ouvrifels EPITTTWOEIS KATE Tas dmrolos HE GTOIKEIEN
TpdTOV EMITUYXdveETal 1) Traperyovtotroingls wids drepaias TapaaTaoews.

B) Ilepinridoeig Gvakioews.

1) Kowvoi napayovteg. “Otav ol &por Tis Sofefons mpos dwdhucwy Trapa-
oTdoews TepiEYouy Kotwdy Trapdyovta, TOTE SéTopey ToUTov EKTOS TrapevBéoEws,
ouppcves Trpds Tov EmipepioTikdy vouov, & Smolos cuvSéel TOV TOAAQTAGCLIO-
oudy pt Ty Tpdodeoty, SnA.ap + Pu + yu =p (e + P + ¥) kol TéTE TpéTETOL
TO TroAucvupov &ls ywodpevov.

Iapadeiypata: 1) 40P — 202B2 + 6a2P® = 2a2B (2a — P + 3p%)

) x@-P+y@—-P-w@-P) =P E+y—w

3) 3aExE-—yY-20x-yY-EF-y)=>x-y) Ca—-2w-—-1)

HTE+)W-N-y+3=Tx+2)(y-3)—-Ww-3)=

=W-I[7Ex+2)-1]=W-=3)(Tx+14-1) = (y—3) (7x + 13).

S50v) a® —a = a (a? — 1).

2) Ka®’ opédag. Edv oi Spoi ToU moAvwvipoly ywpllwvtan els duddas
(ol adrol mARBous Speov) kad els kébe piov dudda didyeTan Kowds Tapdywy
txTds TrapevBioews kal TapouaidleTal TO oTd ToAudVUuoY EvTds TiiS TTapEvBE-
oews 81° BAas Tas duddas, TOTE EmiTUy)dveTan fy dvdAuois Tou BoBévtos TroAu-
vpou s yYIOpEvoY TTaporyGvTwv.

Mopadeiypata: lov ax + Py + oy +Px=ax + ap + Px + Py =

=a(x+y)+BE+y)=x+y) (a+p).

"Axdun 1 ax + Py + ay + Px = (ax + Px) + (oy + Py) =

=x@+B)+y@+pP)=(@+P) (x+y).

2ov. X —xy 4 Xyt — g8 = x (xF — ) + 2 (xF — ) = (% — ) (x +5)

Bov. X0+ xt+ x4 x24+x+1l=x3@2+x+ D+ &E+x+ 1=

=&+ DE+x+1).

4) 5a’p 4 100P® 4 5ap? — 2 — 4p% — 2P

= 50B (o + 26* + of) — 2 (o + 2p* + of)

= (c? 4 2P 4 of) (5af — 2).

3) Awagopa dbo tetpaydvov. 'Edv fva roAudvupov Tifetan Umd THY pop-
onv Tfis Biagopds SUo TeTpaydwwy, TéTE Erraidi :

(c+pP)(c—B)=c—P2<> a2 — P2 = (a+ P) (x— P), 8& TpémeTau elg
Ywopevoy Taparydvtwy, Tol &lpolopaTos &l Thy Biagopdw TéY Pdoewy TéV SUo
aUTEY TETPorycovey.

IMopadeiypata : lov 4x°5 — 2594 = (2x%)2 — (5y2)2 =

= (2x3 4 5¢2) (2x% — 5y2),

20v. aPp—aPfP=0P (=P =aPf (a+ P) (a —P)

3ov. @ —x? 4 2xy — = @ — (xf — 2xy + yP) = @F — (X — )t =

[
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=0+ E—Y)][o-E—p)]=(@+x—y)(@—x+ )
dov. P —w=w (- 1) =ow (W + 1) (w2-1)=
=w (w2 4+ 1) (w—1) (w+ 1).
4) Awegopa fi @Bporopa 690 kdpav. Kord Tés TautdTnTAS :
af = Bt = (= P) (P haP £ P (1)
o+ B = (a+P) (=B +p) (2
éav Eva TroAvcovupor Blvarar va AP THY popety THs Biapopds 7 Tol
&BpolouaTos SUo xUBwv, TOTe TpémeTan els ywdpsvov TrapaydvToov.
IMopadeiypaza : lov. x3—27 =x3— 3P =(x—3) (x®+3x +9)
2ov. YPH1=(W+DW—-y+1)
3ov. Bw? + 125 = (2w)?® + 52 = (2w + 5) [(2w)? + (2w) -5+ 52 ] =
= (2w + 5) (4w? + 10w + 25)
dov. (x + 29)% — (2x + ¥)P = [(x + 29) — (2x + @) 1 [ (x + 29)* + (x +
+29) (2% + W) + (2% + Y)F = (x + 29 — 2x — ) (x® + dxy + dy? + 202 +
+ 4xy + x 292 4 4x? 4 4xy + @?) = (y — x) (7x% 4 13xy + Ty?)
/_Sjmq;\otp:: ii &0poropa dpoiv duvapeov. Els ta dtioonueicota TnAike €U-
pouEv Ty TavTtoTnTa (§ 56) :

xf—at =(x—o) (xF* +axt? + a®x¥34 . 4 af ), peN ko T
(§ 56, 4n) t&v p = TrepiTTdS.
xt+ ot =(x+ ) (x't—axt? 4 o2xH - 4 gt

ai émolon pds Trapéxouv Tpotov &dvoAUcews dplopéveoy Sleovipwy Y.
X—l=x-DE+x+x2+x+1)
w4+ l=(C@@+ 1) (@—wdt+w-w+1)
6) ‘Avartvypa teksfov tetpaydvov. Mvwpilopey Tds TauTtdTnTas
o® + 2aB + B = (a + P)*
o — 2aP + P* = (a— P)?
o® + P2+ y? + 2aP + 20y + 2Py = (a + P + y)*
Zupeovws TTpos alTés, Edv Sobiv TroAudwupoy elvan dvdmTuypa Evds Te-
Aefou TeTpaydvou, B& TpémeTan duéows el ywduevor SUo mapaydvTeov.
Hapodeiypota: lov o?x? 4 2afx + B2 = (ax + B)?
2ov o?x? — 2aPrt P? = (ax — B)?
3ov 02 —2w+ 1=(w—1)2 x24+2x+1 =(x+1)?
dov (x—)* + 2 (a+P) (x— ) + (a+ B = (x —y + a+ P)?
Sov x? 4 @2 4+ w? + 2xy — 2x0w0 — 2w = (X + y — w)?
7) Tpuovopov Sevtépov Pubpob pé piav perafinriv.
[. Kd&fe tpicbvupov Seutépou Baduol pe plav ustaPAnThy £xel, ouvetTTuyué-
vov, THV popehy ax? + Px + y, émou a, B, y elvan dvetapTnTor ToU x kol o # 0.
Edw elver p=0 9 y = 0 1 Tpicovupov elven EAArmes (un TAfpes) kol TéTe elvan
Bicovupoy THs Hopefs ax? 4+ y f ax? 4+ Px dvTioToiyws.
TMapotnpouuey 8T elvar ax? 4+ y = « (x2 + %) *Edw x2 +%5Tvcx1 Blo-
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pop& B0 TeTparydvoy, TOTE KATX T& yvwoTd Tpémetan els ywouevoy 5o Tapa-
yovTwy, dAhws iy dvoletan TLY. :
2x2-8=2(x1—4)=2Ax+2).(x=2), 3xI-5=3(x'—5) =

=3 (x +v-§—) (x - v%—)l 5x2 49 =5 (x2+ %—) Btv &vadleTan els yivo-
uevov els T R.

*Emlons Exopev ax? 4 Px = x (ax + B).

My 3x2—T7x=xB3x—-7), 5x*+ 12x=x (5x + 12)

IT. “Ymoféropev 671 TO Tpiwwupov elvon TAfipes pe & = 1 8nA. Exouev TO
9 (X) =x!+Px +y.

Emaidn x2 4+ Px = (x + %)2 - _ii, TO TPIGVUUOY YPAPETA :

P =xtpxty=(ty-B 4y =G+ 5B O

"Edw Aoimdv elvon B2 — 4y = 0, TéTe 0 ¢ (x) elvan dvémrTuyve TeAelou Te-
Tparydovoy, xofidooy Eyousy 8T @ (X) =x2 4 Px 4y = (x + %)“ Edwv p2—

elvon BeTikds dpiBuds, TéTe TO @ (x) Tapousi&leTan els Thy popety (1) s Biagopd

BUo TeTporydoveoy, Emopéveos dveeTan els yivdpevor TrpwToPaBpicwy TPy OVTLOV.

"Edw Spes elven P2 — 4y &pynTikds &pifuds, TéTe TO ¢ (%) elvan &poiopa

els Ty popev (1) Blo Betikdv TocoTHTw kal S TpémeTcn els ywvopevoy elg
TO guvoAov R.

M 1) X4 6x+9=(x+3)2—9+9=(x+3)
2 W oTx12=(x— 4y—2 4 12= -1V F=G-F)-

132 7 1 7 1
—(3) =G5+ G- -)=C-HE-9

3) x4 4x+5=(x+2)2—4+5=(x+2)2+ 1, 8v &vohleTon elg TO
m&vo?\?g TRV TPOYHATIKGY ap1Bpddv.

-‘/III. Kavovikn popo1 tol tprmvipov.
© Els 7 tpidwupor @ (x) = ox? +Bx + y, tnedh elvat o # 0 Exopev :

q>(x)—ux2+ﬂx+y—a(x2+ Pxt Dy —a(xr+2 £ x4 o
4u
B Drmafat by bt Hl-clet 1B @

o4

‘H wopoh (2) Aéyeran kavowiki popei ToU Tpiwoviuou ox® 4 Px + Y.

Eqv elvan B2 —4ay =0, 10 ¢ (X) elvon TéAeiov Tetpdycovov s Tpds X.

*Edw elvon P2 — 4oy > 0, 10 ¢ (x) Tpémetan els ywdpevov Vo mpwTroPo-
Bulwy TapeydvTwy s TPoS X.

*Edw elven P2 — 4oy < 0, 10 @ (x) Bty dvalerau els ywduevov. ‘H moodTng
p? — 4oy Aéyetan rakpivovea ToU Tpiwipoy ¢ (x) = ax? 4 Bx + y kal oupPo-
AileTon pe 10 A.
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Hapadeiypata: lov. ¢ (x) =4x2+ 12x 4+ 9 =4 (x4 3x+ —2~) =

329 9 3.2 2x + 3)2

=4[+ -P-F+ _4_] =4+ D) '=a BN _or i3y

Elver A=p2—4day=122—-4-4-9=144—144 =0.

20V, §(X) =05~z 15=0 (x8=2 2L ~2[(x—-i) B

b e o 0 T e 2
g 2ng 121 1 11,2 1 11

=2[x-p - E]=2[x-pr-P]=2G-5+Pa-5-P=
=2+ D - =2+2) x~3)=(@x+5) (x-3)

Elvie A =pP2—4ay=124+4:2.15=121 > 0.

3ov. o (X)=3x2 4 5x+4=3 (+ Fx+3)=3[Cx+2)-
= g_g o %1 =3 [(x + %)2 + %g], Bty dvahleTan els ywdpevor els TS alvodov
TG oyeTik®dy. Elvon A =p2—4oy =52—-4-3-4=26—-48=-23 <0

I') Zuvdvacpds tdv mponyovpévev TEPITTOGE®Y GvarioEns molvwmvipo.

Kot THy TpoTrhv els yivdusvov évds moAuwvipov, ép’ Soov elval Suvard f dud-
Avcts abTi, elval TToAAGkis dvdykn v& yivn épapuoyn kol ouvduaouds Bue
mepioooTépwy T&Y fj8n EeTaodeiody TepITTROEDY.

Tapadeiypata : lov of + a?p? 4 P4 = o 4- 2022 4+ P — a2 =
= (a® + B9t — (aB)? = (o + P* + oP) (o + B* ~ o).

20v. (x+yYl—wl—xyEx+yF+o)=E+y+w)E+ty—w) -
—xy(E+y+w)=x+y+w)x+y—w-—xy).

SBov. (2= —(x+5x-3)2=x+3)2Ex-32-x+5) (x-3)*=
= (x—3)[(x +3)* — (x+5) ] = (x— 3 (x*+ 6x + 9 —x—5) =
= (x —3)2 (x% + 5x + 4).

ANAG: x24-5x 4+ 4= (x—l—%)a-— %§+4= (x+%)2-~z~=

= (x —+——§~ —i—%) (x + —2——%) =(x+4)(x+ 1), tmoubvws elven :
(=92 —(x+5)E-3)2=x-3)2x+4 (x+1)
4ov. Na avaivbi] eig yivépevov 1| repdotasi.
(o, B, v) = a* + B* + 7' — 2a°p* — 20%y* — 2p%y*
Elvar TT (o, B, ¥) = o* + B* + y* + 2a2p% — 202y — 2P%y® — 402p2 =
— (o + P? — ¥%)? — aiP? = (o + BT — y* + 20P) (o + P*— y* — 20B) =
=+ Py —yI1l(a—P)P—y*]=
= (&« EBtY@TP_pia—Ppry) a=p=y
Sov. Na Gvoivdf] eig ywvopsvov 1| nophoracig :
I (a,B,y) = a®p + ap® + oy + ay® + PPy + By® + 2aPy
“Exouev TT (a,B,y) = (B + aB® + (oy + P2y + 2aPy) + (YPa + ¥*B) =
=aBa+P+ryE@+p2+y:(@+pP)=(+p) [P +y(a+p)+¥]=
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=(+p)[B+ya+yB+yl=C+B@+N+Y®+M]=

=@+pPP+y &+
Enusiooig. K&e dxepada TapdoTaas, f dmola kv 8& dvaileta els [ywopevov ¢y-
ypoupudToy dxepaicov Tapaydvtwy, B& Abyetoan mpden. A.x. ol mapaoTdoes x - 5, 7X* +

12(a? + P, X* +xy + 2 elven mpdTAI. e
r/ AIKHZEIZ
; 196) Tpéware el ywopeva mapaydvtwy T& ToAVOWUH
0) 3xny — 2xy? + Sxiyt B) 200B%y + TaiByx — ¥ 3a3py*y
Y)a(x—y)-AE-—y) 8) x*(a—P)—a+P

§ 4(a—3B) Bx—y) + 5 (3p — ) (x — 3y)
197) Tpéyate s ywdpeva TapaydvTev T& TOAUDIVHX

a) ¢t + ay + Py + af B) 3w?® — Tw? + 3w —7

y) 6x* + 3A%X + BAx + 4A? 8) 44aip + TTa?P® — 20a®B? — 35apt
g) ap (x? +y*) +xy (af 4+ BY) ot) (x+ P)* — («* + B%
D@e@+p-y-(a*+p—v9) M 0 + of + @ + w4 w0+ 1

198) Tpiware sls ywopeva TapaydvTwy TaS TXPACTACELS

@) wt—1 B)7x*—T7x y) 4y* — 7 B) 4a® — 49p*

€) 490° — y* o7) 20a®x® — Sox [) (3x — 2a + P)° — (x4 3x — B)*

n) (50t + 2a—3) — (o — 26— 3)* B) YT — Yo — 0 +y

199) Tphyate els ywépeva TapayévTwy TES TAPUOTATELS

a) Axt—2, P) @’ —a, y) apt—a'B, 8) wd + 1250

) wd—ad—al+ 1, o) Xy -x -y 4+ 1, ) B+ HE*+DH-(B+ 2x)?

n) AX? + 2Axy + Ayt — (x + y)? 8) of — Salp? —a’pt + 9pe

200) Moiov elvan & UréAormoy THs Siaipéaecos ToU ToAvwvipou ® (X) = x* —x* — 21x+
+ 45 51& ToU X + 5 ; Tptwate 7O © (x) el ywouevov Tpwropabuiwy Tapaydvrwy.

201) Né& dvadubolv els ywopeva T& TToAvdVUHA :

1
a) of — 18a? + 81, PB) ¥+ y—2¢% Y) 2m’+2ww+?qﬂ

8) (x+ Wi+ 1-2x+y) 0 (@ +9) (& +4) - (x +6)
oT) (o + BY) (x* + ) — (ax + By)t, D) (3x*—2)?+ 32 (3x? —2) + 256
202) “Ouoiws T& TroOAVGVUMX :

a) 25x*—110x + 121, f) 25x* — 20ax + 4ot

Y) x* 4+ Tx + 10, 8) x2—x — 6, €) x* + 4x + 3

ot) X! —2x -8, D) x? —3ax + 2a?, n) w2 — (K 4+ Ay + KA
8) x* + 8x + 12, ) x?4+3x+4+5 1) x2—7x + 13

203) ‘Ouolws T& Tprawvua :

a) 9x*— 30x + 25 B) 3y* + 5y -2, y) Tw® + 250w — 50

8) 522 +7z+3 €) 2yt -5y + 4 o1) —3w?+4w—3

204) ‘Opolws ol TapagTtaels :

@ X+3)(x—1)—4x+3) B) (a+ B —y)! — 4Pt

Y) MEA £, 8) 16A% + Sut, £) wt— ot — a?p? + 2P

o1) af + 40P + 3p2, 0) a? —4ap + 3p%, 1) 16w* —17w® + 1

205) Tpéyarte els ywdpevov ThHy Tap&oTacty :

A=(x—0a)+(x 4+ o) (x —a) —2P(x? + af). Tlola # &piBunTikd) T Tfs A Bk
x=a+p;

206) N& Tparmoly els ywépeva Tapaydvtey ol TapacToEs

a) 16cp? — 4Pt — dat + aip?

B) W'+ 2yt + ¢t —yr -2y —1
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y) x*+2x2—3 ) W4 yr-2

g8 (w?—4)! — (3w —2) (w + 2)*

or) (@—BY + (B —Y»+3(x—B) (x—y) B—7)

207) N& petacxnuoTicdf) 16 mToAudvupov :

P(X)=(Bx—1)(x—2)*-9(3x — 1) els ywduevov mpwToPadpiwy TPy VTV Ka-
8o kal 16 f(X) =x2 —4x —5.

Mol ) &p1BUNTIKY Tipf ToU TnAfkou ¢ (x): f(X) Srav x =0 fx=—3;

208) N& Tpami) els ywépevor 1o © (x) = (x2 — 9)? — (x + 5) (X — 3)* kaBds kol Td
F(x)=x(X—06) (x + 4) + 9x + 36 kal v& ebpebfi f) &piOunTicd T ToU TnAlkou

~

1
®(x):FX) édtav x = —3, X=—75,%x=0

ss.m KAI EK.IL AKEPAION MOAYQNYMAON, G

a) M.K.A. 800 1 neprocotépav molvovipev. Els Ty Sialpeow mwoAucwvi-
pou B TroAvwvipou (§ 54, H) efSopev 871 fva dxépatov ToAvdvupoy @ elvan
SronpeTov Six ToU &kepadou ToAuwwipou A, Ew Ymdpyn &va Tpltov diépaiov
roAucvupoy TT, dote v& elvon @ = AL I1L (1). TO @ Aéyerdn kod modhanhdsiov
tob A, TO 8¢ A Srmpétng tob @. Ao Thw (1) curdyousr 8T 1o © elvan kol ToA-
AamAdoiov ToU TT, 1o & TT Sixipérns ToU @.

Iap&derypa. To (x + 1)% elven Siaipetdv S1& ol x + 1.

To x3 — w? elven Sixipetdv ik Tol x — .

To x® 4 ? &év elven Bicipetdv ik ToU x — .

Mapatipnois. ’Edv 1o moAucbvupov A elven Bicupérns Tou ©, ToTE Kol
k&Be ToAvcwupov AA, Smou A elven oTabepd Bidgopos ToU undsvds, elvar Sio-
pétns Tou O.

TL.x. ToU x* — y? elvan Sroupérns TO x? — 2 kabos kol T& 5 (%% — y?), 1o
— 4(x% —y?), TO A (x%2—y?), Smou A oTabepa # 0.

‘Opropds. AoBéviov b0 axkepaionv molvovipeov @ kol I keheltar kowvdg
Siapétng adtdv kade dxéparov mohvdvopov A, td drolov Swmpel dxpipdc xai
10 @ kai to L.

TT.yx. T6v woAvwvlpwy x2 — 1 kad x2 — 1 elvon kowds Sicupérns 16 ToAUD-
vwpov X — 1, koBoos xal 1O A (x — 1), &mou A = oTaBepd # 0.

Kakeltm péyiotog kowvog dwaipétng 800 #i meplocotépov nmolvevipav to
molvdvopov peyictov Babpod, 16 dmolov Sropel dxpipdc kabiv and 1o Sodéva.

*E&v T&v TroAuwwpc A,B,IM elvan 16 A & M.K.A,, 8& elvon kot k& ToAu-
wyupov AA, dmou A oTafepd, péyioTos koiwds Siaipétns atdy. *ATd Tols &l
pous aUTous peyioTous kowous SicipéTas, of dmolol peTaly Twv Siapépouy ko
oTafepov mapdryovTa, 84 Bempodpev katd ovvBiknv Exeivov, 6 dmolog Exel Tolg
anlovotépoug cvvteleatlc.

Awd va ebpopey 1ov MLK.A. molvovipoy dvalelopévov elg yivopeva nph-
TV napaydviov, oxnpatifopev td yivépevov t@v kowvdv pévov nopaybvioy adtdy,
Aapfavopivov éxagtov pi tov pikpbrepov amd todg EkBitag tov. Luvreheotiig
00 MLK.A. glvar 6 toxdv ambpds (&éprotog).
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Mapadeypata. lov. N& ebpebij © M.K.A. Ty poveripwy

18c%Btyx, — 48apyiw, 30aBiyy?, — 24a3py’%

Elvan : M.K.A. = Ac®B?y &mou A = oTofepd. Auvéueda v& dvTikaTaoTi-
coopey ToV A Bi& ToU MLK.A. Tév &mbunTikGy ouvTeheaTV A = 6.

2ov. N& eopebi & MK.A. T&v TTOAUVULCOV.

A=(x—1)P(x+ 22 B=5x(x—1)*E+2)? M=(x?+3x+2)(x—1)

T& A xai B #xow &vohuf els ywopevar TTpwToV TapeySVTLY.

A& o[ elvar: x24+3x+2= (x+ %)“—-i—+2=(x+%)2——;—=
Gt D) =+ 2 (x+ 1), Emoubs
F=(x+2)? (x+1)?(x—1) kel 1678 Exouev 6Tt MKA. =(x—-1) (x + 2)%.

p) EK.IL 80 i nepocotépov nolvovipoy. Kakeitar éhaporov KooV
nohhanhéotoy 800 fi mEPLOGOTEPOV TOAVWVOUMY 16 molvdvopov tob Eloyictov
Padpod, to omolov Smpeitar dxpfids & Bvdg Exdotov &k TV doBivrov.

A v ebpopey 10 EKJIL 800éviov nolvovopoy 1a onola Exovary dvalvdii
gl yivopeva mPOTOV TAPAYOVIY, oynuatifopev 10 TVOpEVOY T@Y xov@dv Kai
i) kowv@v napayoviav adtdy, Aappovopévon EKGoToL pE TOV peyakorepov ExBétny
To00.

Tapadeiypata. lov. To EKIT. Tév poveoviuwy 6P, — 15eiB2y, 45aP%yX,
— 30aBy’w elvan T povcovupov 0ot BPy*xw 7 yevikdotepov TO AatPy? x w, STrou
A = orofep& # 0,

2ov. N& gopedij 10 E.K.TT. Tév mrolucvipey :

A=(x-1)2(x+2)? B=5x(x~- DEx4+23T=(x+2)2 x+ 12 (z—1).

Efven EKTL. =5x (x— 1) (x+ 2)2(x+ 1)* f| yevikcrrepov

Ax(x— 1) (x+ 2) (x4 1)% ,,,)p

ALKHZIEIZ

209) N& evpsdii & M.K.A. Tév TApAOTETEWY &

a) 12aPx, 6oxy, 3oPxy

p) 45a°Pxy?, — 15a*Bixz, Sa*Pxiy

y) xiy? —xig4, xiyd 4 X3, Xy + 2x3g0 4 Xy

) af — ﬁ’, ol — B:, ot — Pt

x>, x*-3x+2 x'—Xx

201) N& ebpedfi 1o EKTL Tév mapaotdoewy :

o) 15ecpixy, — 12a%p%xw, 36aPrw?, — Safpxiwiy?

B) 6 (x+ W) B (x1—yh), 3(x—y)*

y)xt-1, x4 1, xs—1, x8—1

§) A=(xt—1)(x+3), B=(x*+3x) (x + 1), T =(x+6x+9)x1)*
211) N& ebpedfi & M.K.A. xal 1 EKTT. Tév TapXoTETEWY !

o) A=35x4(x? —y?) B =—42xy? (x —y)* (x* + ¢9),

F=Txty (X — ¢1) (X + 9P

p) A=x'—4x+4, B=x*+x-6, Fr=x2—4, A=(x?+6x+9) (x—2)*
y) A=ct—B%, B=3ap—3apt, T =(a*— P (x—P)

8) A=50"—5w, B=(w'—1)(w+1)} [=(=*— 1) (w0 + 1) (@* + 1).
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9sx PHTA AATEBPIKA KAAZMATA. 45

u) *Alyefpikdy khdopa. To adxpipic nnhikov 0o mpaypankdv tiplﬂumv a
koi B, oopforiCetar pd 10+ » kai Aéystar GhyePpikoy khdopa. “Yrotifetan p # 0.

B
—3- 3 =3

Mx. 5 = =% —g— elvar &AyePpika kAdouaTa.

Ta dAyeppika kKAGouaTa elvon oyeTikol dpibuol kal ioyUouv ém’ alrdv GAat
al 1816TnTes TGOV &p1BunTIKGY KACOUETWY.
Kd&fe mporypaTikds dpibuds o Tifetar Yo ThHY popetv % 5nA.  KA&ope-
Tos ué TropovopaoThy 1.
Kd&be kA&opa pe ioous Spous,icouTar pe 1, Bn?\.% =1, (a # 0) &6 k&Be K Gopa

iooUren pé 16 ywduevov o - > &nA. ToU &p1BunToy émi Tov dvtioTpogov ToU

ny
2 B’
TTOPOVONaTTOU.

‘Edv nollaniaciacopey i ﬁmlpéumpev tobg dpovg khdopatog puE ToOV avTOV

apBpov ( # 0) npoxintel khdopa icodOvapov mpdg o Sobiv.

"Edw f:g} TéTE E¥vcxl%= ;%

Mt Ty épapuoyny Tiis 181dTnTos albTiis dnhonorobpey fva KAGoHa, v of
Spo1 Tou Eyouv kowdv SicupéTny, kal tpéropev Etepdvopa khdopata gig dpdvopa,
Al mpdteis Tiis Tpoobéoews, Tis dpaiptoews, ToU ToAlamAagiaouol Kai
Tfis Siapéoews yivovton o kal els T& dpiBunTika KAGouaTa.
B) Pnrov aiyefprxov khdope. To mnhixov tfic dimpioeng dbo molvovipwy
A xai B tifstar Omd tiv popoenv —‘;— kol Aéyetar pntov Ghyefpucodv xhdopa i
arnidg pnrov kAdaopa.
To xA&opa % S1& k&Be TIpNV THs peTaPAnThs A TV peTaPAnTEY TEY A

kai B AcuPdver s &piunTikhy Ty 1O TnAikov 1@y dpifunTikdy Tipdy Ty
A kal B 8i& Tds Bewpoupbvas Tiuds TGV MeTAPANTAY, Eaipoupévv TEY Sowv

. . : . : A . . x
un8evifouv Tév TapovouaoThy B. ‘Emouéves TO kA& 5 @5 owdpTnois Exe
mreSlov Spiouol Eévar oUvohov els TO dmroiov &tv mepibxovtan of Tipal ai pnSevi-

{ovoan Tov TrapovopacThy B, "Qote 8¢ Umotifetay mévroTe B # 0. TI.X. TO kAG-

cpa ¢ (x) = = __'_23 &mou x € R, #xe1 meSiov dpiopol TO ouvorov R—{2}, Biom

mpémer v& elvan x # 2.
n 5x—1
To KACS:O’LLO! F (X) = 6—(—:;;—()(_;-_—1—),

76 &moiov elvan (x —3) (x+ 1) #0, 5nA x # 3, x # —1. "Apa 1) oudpTn-
o5 F (x) &xer meblov épiopol 16 olvopov R—{3, -1}

xeR, elvar dpioutvor S kdfe x Sick
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(x +2)*
X245
x2+5 # 0 &k xéfe x eR.

To xh&oua o (%, y) =

Té kh&opa o (x) =

gye1 edlov Spiopou 1O R, &10T1 elvan

X2 + 5xy + 2
3X~y+7
7O gUvoAov TéW SiecteTorypéven [euydv (x, y) ToUu R X R 81& 1& émoia elvan

3x—y+7 #£0.

dmou x eR xal e R opiletan eis

¥) ‘Andonoinoic. Kabe whaopa % arnlomoreitan, £av ol Gpor Tov Eyouvv

KOLVOV Tapdyovrd.
I . e Sy ity 3x%yz?
apodeiypata: lov Na amiomoin®i 70 ¢ (x) = -

T 6xPwz
Atcipolpey kad ToUs BUo Spous ToU kAGouatos Sik ToU 3x%z xod Exouev

2
o(x)= ;L;}S "Emreidn  Umotifetan & TrapovopaoThs ToU SobfévTos KAGOHOTOS

6x%wz # 0, 8& elvan xad 3x22 # 0 xad f) Bradpeois Tév Spuov ToT ¢ (x) Si1& ToU Kol-
voU mapéoyovtos 3x%z elvon Suvar.

20v N& dmhomoindfi 16 kAdoux ¢ (x) = X_?Tx%%j-—é‘
Elven x2—4=(x+42)(x—2) kai x2+5x + 6 =(x + 2) (x + 3), émo-

pives @ (x) =E1+m Té medlov Spiopol elvar & R — {—2, — 3},

5o mpémer vd elvon (x +2) (x+3) # 0 8nA. x# —2, x# —3. ’Emaidn U-
mapyel kowds Tapdywy & x + 2 els Tous Spous ToU @ (x), &AoTroloUuey Kol

Eyopey @ (X) = :Z\";i TapartnpoUpey 6TL TO véov KAGOUC )-;—3:% elvan dopiopévov

B x =—2, 816 ylvetan -_-i-‘-l =—4 Bid Ty TipNY x = —2, ik v elvon Speds

8& Eyn kol adTd TeBiov Spropol T R—{—2,—3},

M \ \ x?—4
ooy TTpes§ TO Sobtv mz

SnAadf kol Bik TO KAGopa i;——zgﬂc‘! Becopeitan 671 efven x #—2, x #—3.

8) Tporn cig opdvopa. A va Tpépwuey pNTa KA&oHaTa Els OpdVUME,
gpyalouedo Smreos kal els T& dpiBunTIk, SnAcdn elpioxouey Ever koo TTOAAG-
TA&olov T&Y TapovouaoTtdy i O EKIT. kal morhamAaci&lopey Tous Spous
k&8s KA&TpaTos éml TO dwtloToiyoy TrnAfkov THs Biaipiocews ToU K.II. f) Tou
E.KIT. 81& ToU ToapovopaoTou Tol Bewpoupévou xAGoPATOS.

Mapodeiypara : lov. N& Tpamolv eis dpdvuua té& kAdouoTa :

SR R
2By’ 3oy’ 6op

Té E.KIT. Tév mapovopaoTtidv elvon 6oPy kel T& &vrioToixx mwpds T&
K\dopara TnAika Ths Siaipiocws ToU GaPy Sik k&b apovopcoToU elvan 3«
2B, v, tmoutves T& Sucdvupa elven :

‘—9CI_2‘ = !Oﬂi Y!
6oy’ 6apy ' 6aPy
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2ov. N& Tpommouv els dpcovupe Té xAdopoTa :
_ 3a-—2 B__u+1 Ee o 4 2
: «+3 g4 (ax—3)t

Oi mapovopadTal elvan : o+ 3, o — 9 = (a + 3) (e —3), (a—3)? Emo-
uéveos Exouv E.K.TT. = (o + 3) (a — 3)? kad T& &vtloToya mnhlka elvar @ (o —3)2,
a—3, o+ 3.

TToAAamAcoialouey Tous Spous Tol A pé 10 (o — 3)2, Tous &pous Tou B
gl Td a— 3 kal ToUs Spous ToU I émi o + 3.

. oA Ba—2) (a—3) GG ) (42) (a+3)
elvar : A= CEE N CEEL =%t G- i CEORCES0
AZKHZEIZ
212) N& eUpebfj 16 olvolov Spiopol TdY kdTwbh KAaopdTwy :
5 7x + 1 2x* 4+ 3
a) 4’(x)—'zx_6 B)U(x)—zxi_s\ Y) W(x)=xlﬂ4x+4
27 3x — -3
8) I(x)—xz_7x+1g E)T(x)—' —4x
213) N& &mAormromfolv T KA&opaT :
12x3 ay? 27y 3x® 4 3x
2 14odyt 2 18aBwiy? Y) = ox
w* — 81 x?—6x + 9 (af — 1)? — (e + 1)
8 movDen 8 ST T T e
(x2—4)—(x + 2)¢ x: 4+ x 5 a? — p?
D x? —4x + 3 W3 —x ) ot —a—p—pt
214) Tptyarte els dumvwpa T& KAdopaTa :
3 —X 5x X+ 2
0 A=rto B=sv S e S
3ap 2xy 2ax
B) A= 5x0¢* w B= 3oiPeot ! r= T5BMyaw
Al . 1 4 -3 7
Ve s e B e T Gt s (
X® —x%—4
215) N& &mAomoindfj 10 xAdopa @ (x) = S e

TMotov elven 1o Tedlov Tou dpiopol TouTov ;

.r—._'_l'

69. .TIPAEEIL EITI TON PHTON KAAEMATQN.

‘A) IIpbabeoic kol aoaipeois. Tpémopev ta xhGopata eig Odpdvopa, xal 1
napaatacig igobrar pé khaope Exov dg apbunriv to EBpowopa tdv ambprnidy
TAV KAaopGTOV Kol Qg mapovopactnv tdv Kowvdv mapovopastiv avtdv, elvar
dnladh Eva pnrov xiaopa.

Iapadeiypeta : lov. N& EkteAecfolv ol mpdkers :

5 2 3
A=308~ ay Ty 2

’Emraidf) Tév Trapovopaatddv Td E.KTT = 12a?By?, #xopev :

A 20yt - 24y, 4 Saf  24alpyt = 20y? — 24ay + 9o — 24a?By?
12a2By? 12a2Ry? 12a2By? 12a2Py* 12 By?
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2o0v. N& ylvn fva pnTov KAGOUa 1) TOP&OTATS
1 1 1 2
A:x‘+x+?+3x+2 +x*-%-5x+6 T x@Ex+3)
Erredh: x2tx=x(x+1), 2+3x4+2=x+1D)E+2),
R L5x+6=(x+2)x+3), 10 EKI. T&v TrapovopaoTédy  elvan :
x (x4 1) (x+2) (x4 3) wed Exopev :
e il 1 1 2
A= v GENGFEDl et s ooy
_EF)E+NFXE D FxEFD -2+ DEF2)
e xE+FDE+DE+3I) =

_3_:3Sx+¢S+);EJs—3:.:+x=+x—2}c"—6x_—4_w x?43x 42 2
[ xE@+DE+2E+I) '_X(X+1)‘(X+2)(X+3)_
(x+1) &+2) !

= TR NG DTS rGts
‘H A clvon Spropévn els o ovorov R — {0, — 1,—-2,—-3}

B) Moiiarnhaciacpds koi Swipeaig. Awd va rollaniacidocopey pntd KAG-
opata oynpatitopev Eva xhaopa pi apBpn iy 0 yivopevoy tdv dpidpnTdv TdV
5005viOV Kol TAPOVORAGTHYV 10 YVOPEVOY TGV TUPOVORUCTOV. To ywopevov
pt@v Khaopdtoav elvar Aoirdv Eva pnrov Kidopa.

Ald vi Spéoopey pnTov khaopa 8 dilov nollanlaciaiopev 10 TpdTOV
iri 10 avtictpogov 1ob Smpétov. Kai 0 nnhixov pntdv Khaopatov glvar prtov
KAaopa.

: B LR A0
QoTe FXﬁ-—m,éWB#O,A#O
kal %-%=%x%éws¢o,A¢oxa\r¢G.

Mopodeiypota : Tov. N& ylvow of mpdtes

12x%y  10a?y  20x :By)
5af  x'y* 3Py (

Xy
) . . —240xipedy’p  — 16a%y?
TS ywouevov elvan: Semir . PR

(Ewaidn of dpot khaoudTwy elvat ywéueva,Suvdpeda V& STTACTIOICWHUEY,
dubowos Kal Emeta v& Umohoyiowuey T& ywdpevoy TGV KAdTU&TWV).
x+w+X—w] , [H—w__xhﬂw]

20v Na yivovv ai npateis : [

X—y ' x4y 3= T T
¥ Y EE—? G -G
Exowev: "Gy GewGFe)

_@x 2y - (dxw) _ Bxy (P4 W)
T oW ET Ty G-+’
u!a! — ﬁl . ugi + BS
us___pa 'G‘+uﬁ+ﬂ'
P -p) tept+p P (atP)(@—P) (e +ap+ P _
o= p* (a+P) (a—P) (o* + ap + B P (= + B)
(GwetdprnTov TEY o, P).
dov. N& yln v pnrév Khdopa 1 Tap&oTaots

3ov. N& yivour ol mrpdeis :

"Exopev :
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4 x—3 x-4

e (3x+1 4x+1) (1+3x+1 4x+1)
o . x4+ DE-—3H-Cx+DEx-—4
Exopev : A = GE I D 5
I s 4x?+x—12x—3—3x*—x+ 12x + 4 x4 1

== Gx+ 1) @x+ 1) TOXFD) @+ 1)

o ’ e CxADEX+ D+ E—3)(x—4)
O Bicupérns yivetan @ &= TSR
_12x"+4x 4+ 3x+ 1 +x3—3x—4x+ 12 13x2 + 13
a Gx+D@Ex+D T Gx+DE+D

6 Sicpetéos i xal

o x? 4 1 L e
S A= TN T Gxr D @RED

To mediov épiopol O& elven R — {-—%, - -;:}

S el x? 41 Gx+h@x+1) _ 1 o
kel Exouev @ A = GEEDGEFD 13(x5+ A=y S16m elvan kol

x2+ 1 # 0 Bidx x&be x € R.

"Qote /| A elval oTabepd, dveic:pm-rog TOU X.

I') Ldvleta khaopara. Kabe xhaopa 1ol omoiov 0 Evag tovkhaylatov Gpog
nepéyel kiGopa Aéyeton oovBetov. To pntov xhdopa pé dpovg dxepuiag napa-
otaosg Aéyetar amlolv kidopa,

"Ever oUvBeTov kAdoua TpémeTton els &mAolv, é&v Sicupéowpey Tov apifun-
TV Tou &i1& ToU TrapovouacToU Tou. ‘Emions fva oUvBetov xAdopo TpémETl
els &TTAoUV é&v TroAAaTTAcCIGowEY Kol Tous BUo Spous Tou i Eva Kooy ToA-
AamAdoiov kai owvniBws émi To E.K.TT. Tév TapovouaoTdy, Tous dmolous 0e-
Aopev va ELoAeipwpey.

—

ol B

Sy
Hapadeiypata : lov. N& ylvn &miolv 10 K= Xl

,,.<
~
|
—

w
Hipe
Ed

X 4x=1 2xt—1
T x4+ T xE+D

kol Exer Ewolaw mpaydaTikel dpifpol étav x # 0 kai x # — 1, 8nA. OpileTan
gls T oUvorov R —{0,—1}.

G n ; N il Fex
O &pifunThs yivetar : A = e

x—1_ x*—x241 1

O TapovopoaTns ylveron @ TT —m - aGaD CaeiD
ket SpileTan els 1O qUTd ué Tov &piBunThy Tou K olvohov.
A L N e (S e
“Exouev Aorrév K = T e e x(x-i— N =2x%-1.
Xty  X—y
2ov. N& yivn &mrAolv To glvbetov K = i;——-}j_lw

cror e
TToAAamAaoi&fouey kai Tous SUo &pous ToU K &mi 76 ywdpevov
(x + )2 (x —y)? “YmoTifetan x # p kol x # — .
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Y+ 58] ot wr - v

*Exouev K =

oo 0] O+ W e
_EHVE-WF @YY AW E-— W+ &9

G-y F &9 E-9rF G+ W
=(x4+y) (x—y)=x"—y2

2
lﬁT_ x—3
L+ 2 1+ 3x
3ov. N& yivn &mdolv 10 olvbetov K=
¢ ——) (1—~)
1 +---——
@+ e+
‘0 &piBunTrs, Umd ThHY TpoUTéleow o1 elvan x # 0, X # — —;\—-
=
i AT X=3 x=2 x=3 ., 1
YR A= e e e s | SR
X
sl (x—2) BGx+D—(x-3)@x+1) x4+ 1
E+DEx+ 1) SEGEIDGxT D

‘0O TapovouaoThs, Mt Tds aUTds s kal els TOV &piBunTHy Umobéosls Bia
TOV X, YiveTen :

D=1 x—-2)(x-3) _@&+D)GCx+H+E-D—3) _ 7x® + 7 e
i @Cx+1)GCx+1) @E+DCx +1) T+ DCx 4+ 1)
x4+ 1)

“mHED Ox+ )
‘Emropévaxs elvon K=A : TT=

_x+ D @x+1)Gx+ 1)
T ADGx+D I+ T
1 1

xeR—-{O,—T. —T}- 2

x? 41 L iGaD
EFDCx+ D) ZR+DOGx+ D

= cxveEcxpm"rou ToU X, Six kdde

AZKHZIEIZ

216) N& éxtehecbouv ol mpdtes :
1 % 2y W 1 2 3

1 1 1
dxtvts "me PETHy & Vrsitiol ool
x? yr 1 2 1 <3 ap
a)x-\y-i-\p-—x E)x+1_x+2+x-—3 o1 q-[3+ Bt —ao?
217) N& ylvow Eva pnTév KA&oua ol TapaoTéoes :
o¥—=1 yx£3  9x—1 1 1 6
LS e e (g R i e

X1 x=3 X—a B («—p)¢
Tt O C e K
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218) ‘Opolws al Trapactéoes :

3 —5x2 2a 5
afer S L s P 7+u+ﬂ_£§
2xy 1 [l v sl
Per s ea W iiemas s O sy

219) Né& eUpedii, &v we R, 1o medlov dpiouol Tijs
w—3 + w—2 7% Sesb
M= 4 (w® — 3w + 2) — 4w + 3 4 (0 — 5w+ 6)

va Teff) f) A UTrd THY popenyv évds pn,-roﬁ KAdopaTos xal vé eUpeBf 1) dp1BpnTikd Tipd ToU tia-

youévou, &tav elvar w=1f @ =—2.
220) N& yivy &va pnTdv xhdoua ) TapdoTacts :
A a+ 2p - o+ 3B 140 a+p
T o+ 4P + 3p* ' 4 (o + 3cp 4 2B%) 4 (a + 2p) (a+3p)
221) ’Eav w e R v& elpeBij 10 Tebiov Spiopol Tiis mopacTdoews
1 1 1 2 = 3
A= SFv TV Ty ToTouTe v, v ™A A
Hopetv pnToU KAGoupaTos Kal va eypedfi 1§ Tiuf TouTou B1d Wy = — 2,
222) N& d&mAomoindij kébe pla &md Tds TApACTATEIS :
oa e (x2—9)®—(x + 5) (x =3)* B (xE—1)8 4 9(x + 1)*
= (x?+x —12)3, : = (xT+ 6x + 522
kol v& Tpoodiopiod TO &Bpoiopa A + B.
223) N& yivouv af Tpdtes :

O THY

Xy  3aw 3xy 4ap?  10ay

o) a8 ' ? By (- 26&') (= 5)“?2 E(T
Y)3x+2. 2x 3x-—2 5) xsﬂl: x+1 ) {6_)&0@‘1{_&] 2x%w
5x? 9x% — 4 4 a+p o —po 5¢p  ay J SaPy

e ]

224) N& ylvowvdl mpdéters :
a)[x’—2x+1 ) x‘+3x+2]. x’—lﬂ)[ a—l]:[ s
x2+2x +1 x?—3x+4 2

n[e- 2] [e-%] [1+-5"+2—‘“+4i§’]

B)[l-’_x"'“l:*&]zfz_il's)[ —x’+ u+x —oc-l-x]:[a;:‘;xz-k%]

l—-x 1+4x
a7 ot + a?p? + P4 u3+2u|5 35’} 1
[ —dap —21B%° —pe Ta—17p
225) N& ylvn &ve pntdv K)\d:cruc: fy TapdoTacis :
) A X XAt x4 3y A+ 24 1
x3 4 y? T x?-3xy—10y* © x—5y
2ap -p 2ap _ 1_X—«
gie a_—!—_ﬁ‘ﬁi_'_ a+p o
i imEee ) s e an
@ "TPp—2x P 'a—2p Px )
3 3 3
y) = =/t
I B 1+ X
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i.i_,P..
A= o+ B* p e ot —p?
. G o 5 % B cac B
ap =
14;-0‘_ﬂ 1 o
226) N& kxterecBolv al mpéies :

1 1

1
Ve NT EE-9 D6 =D

« S G
2 i) T eonE—o T =9GP
+v Y+« a+
b e P e o ey

MR - Yo ap
Ve hG EenE-9 G

227) ’Edw elvan _i.. + %.‘. % =0 8elkate 871 dAndeler :

o) (a ?— ? 2 2 q—(ﬁa_ya) B(Ys_ua) 'Y(us_ﬂa) =0
) @ptyi=atpty I RO LY O
228) Acltate &11 ol TapaoTéoEs :
K= XU 2x4 4+ 4x°+ 2x* - 4x 48 g X — 2x* + 4x*—2x* + 4x -8
x4+ 2x + 4 ¥ X —2x + 4
elvon TévToTe dpioptvan els 70 R, 6T looBuvapolv pé &kepalas TapaoTaoers kalmpooSiopf:
oate KaTémw THY TapdoTaow K2 + A? kal Ty K- A,

: 1 . %
229) 'Edv lvan @ = 21 +X,B= = mpooSioploaTe THY Tty Tis T = 'E"{_“ixx
230) 'Edw X =2 & elpedi f) T g A= XY
=5 peoT ) Tuh e
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KEQAAAION VI

e

EZISQSEIZ KAI ANIZQIEIZ TOY ITPQTOY BAGMOY
\

v A

61. H ENNOIA THE EZIZQIEQE. H EEIZQEIE TOY MPOQTOY BAGMOY.

A) "As AdPowusy TaS CUVOPTTOEIS - TTOAULVUNA ToU TrpTou Poduol :
() ¥xeR:x=>3x-T=9(x), @ VxeR:x—>x+5=0(x)

Al (1) kal (2) Eouv kowdy Tediov dpiopod, 16 R. TMaporrnpolpey &T1 elvan
p(6)=3:6—7=11kal 0(6) =64 5=11, nAadn 10 dpyétumov 6 ER Eyxer
Kai pg Ty ovvaptnotv ¢ kai pE TV cuvipnoy ¢ i} adehy eikova, 1ov 11ER.

*Emreidn) elven @ (6) = o (6) Aéyouey &1 i iobng 3x —7 = x + 5 &ndeier
e x = 6.

Elc T& Emopeva podipara & Beopev 8111 iodtng Ix —7 =X + 5 -
Ogoer povov H1d x = 6. Ak k&Be x # 6 elvan 3x—7 #x+5.

B) OewpOUMEy Tds CUVEPTTTELS - TOAVCVUHA
(1) VxeR:x—>x+4=19 (x), (2 VxeR :x—=>x+5=0(x)

EUkdAws dvTiAopPovdpeba 611 1) loétns X +4=x+5 Sev dhnbele S
koppicw Tty ToU x € R. To sbvolov 1@V Tiudy g X €R St tig Omoiag elvan
@, (x) =0y (x) elvar 10 .

N ’Edv AdBwier T&S oUWapTOELS - TOAUGVULA
(1) VxeR:x=>2@Ex+)=p ), @ VxeR : x—>2x + 6 =0gy(x)
dvricuPavouste &uéows &TL A TPOTACIS | Py (x) = 0, (x) dAndeler &i1&x xkabe
x R, 81i. 10 abvohovtdvx €R, dia 1a dnoia dahndeder 1 oot 2(x + 3) = 2x+ 6
elvar 10 1d1ov 10D R.

A) Tevikdg. ‘Edw x = ¢ (x) kol x >0 (x) elven 8o Tuyolow CUVPTHOELS
ut kowov medlov Spropol Eva Uroouvolov M Tou R % mpoTaois:
i 9 (x) =0 (%) i () koheiTan dEiswaig pé Eyveatov TOV X.

‘H raep&oTaois ¢ (x) elvon o @ péhog, 1 B¢ o(x) TO P péhog tiig Erohd-
oewg (€).

"Qore ol lodmTes 3x—7=%x+5, x+4=x+5 2(x+3)=2x+6
elvon #iocoosls P &yvwoTov TOV X.
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Eav & @ (%) kal o (x) elven mohucowina mpdTou Pabuol, Stres els Tds
dvwtépw Eliccoes, 1 éiowois () Myetan mpwtofabmog. Kdbe aeM pt Ty
iBiomTa @ @ (a) = o (@) AbyeTan pila 1 kai Aoeig tiig EEredoeng (g).

Olrew 1) ) x =6 elvan pila (ked ) povn) Tiis Elioccdosws 3x — 7T =x+5

2) ) tlowois x +4=x + 5 oUbeplav pilav Exel.

3) Kade x e R elven pila Tiis Eiccooews 2 (x +3) =2x + 6

Kébe Etiowots, dmaws 1) @ (x) = o (x) pt x €R, dvouddletan :

@) Gdbvarog Edv kai pévov dav 1o gbvolov 1@V mEdY tng elvar o g. TI.x.
f x+4=x+5 elvan &Slvaros Etiowais :

B) aépratog eite tavtotng, #av kai povov Zav 106 cOvolov 1@y POV S
glvar 10 R.

My. 4 2(x+3)=2x + 6 elvar TauTéTNS. ;

Kdbe Etiowots, dmas N (g), Ths omolas T& péAn elvon dxépoia ToAudvupa,
AbyeTan dxepaoia, 86, &v T MEAN TN elven pnT& KAGouaTa (Tis aUTis peTaPAN-
Tfis) AéyeToa pnti. ‘H weTaPAnTn x Aédyeron dyveotos Ths eliomoews (g).

‘H eiipeoig tob ovvohov tdhv midyv tiig lodocwg (8) drotekhel iy Enilvowy
abriig.

Kotd 1& dvwtépw ol tiowoss 3x —7=x+45, x2—3x=x+ 1 elven

s Y s pore s W= w—4 A {
drépaia pE dryveoTov TOVX, Evéd T o elvan pnT) pé SyvewoTov TOV w.

‘Ohatt ai tliowdaets Tfis wopefis, ¢ (x) = o (x), émou ¢ kai o elven cuvap-
Thoeis wds peTaBAnTiis, Aéyovton Eichoeig pé Eva Gyveotov.

E) 'Edv ¢ (x, y) xai o (%, y) elven Slo ouvapTrioers T&v SUo peTaPAnTdy

x kal y, ficdms:| e (x, W) =0 (x, ¥ i (E) Aéyetan eliowols pé 8Uo dnyved-
aTOoVS. :
My o éowoes 2x+3y=x*4+y—1, x+y =75, elhar Eshoeg
pé dve dyvaatoug

Kde (eUyos (€, n) pE thy iSidtnra @ ¢ (E, n) =0 (§, n) dvondletan pia
Lboig tiig EErcdoswg (E).

T.x. Mia Augis Tfis éEiocoews x + =5 elvon 16 lelyos (1,4). Mia &AAn
Mais aurfis elven 10 [ebyos (—2, 7).

"Avahdyws Opilopev Eiocoeis pé 3,4 KA. &yvodoTous.

Thx. X+ y+ =28 (Tpeis &yvwoTor); 2X —y = w? — ¢ + 5 (Téooapes).

Mopatipnorg. “Otav Adycuey, T 1) &lowois 3x —7 =x + 5 dinbeder
d1a x = 6, évvooluey 6T1, &Taw Tedij els aUTHY Smrou x & 6, TpokUTrTE! pia dAnBHC
apBunikd) iootng, &nA. 3:6-7=6+5 A 11=11.

LT) ‘Ioodbvapor ELichroeic. Avo iomoeig Aéyoviar icodbvapor, drav, kai
povov Bray, Exovv tag abrag Abeeis. (SnA. kdde pila Tfis TpdTns elven kai pifa
Tfis SeuTépas kol k&le pila THis Beutépas elven kai T TPWTTNS),

a) Kéfe etiowoig Slvartan va dvikaraoTadfi pé plav icodUvaudy Tns.

B) Avo Eiowoels looBUvapol Tpds TpiTny, elvar kad peTaly T coduvapor.

1In "Idétng. "Eav ¢(x), o(x), n(x), elvar moAvdvopa, tote al EEohoeig
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P(x) = o(x) | xai H(x) + m(x) = o(x) + m(x) I elvar icodvvapor.

*Eotw x = o pla pila Tiis mpdTns. O& Exwpey @ ¢ () =0 (o) =
=@ (c) + () = o (o) + 7 (o), SnA. 0 « elvon pifa kal Tiis BeuTépas.
*Eotw x = B pla plla Tiis Seutépas dEiowoews. “Exouey : ¢ (B) + () =
=o @)+ m(PR) = ¢ (B)=0c (B) dnA. 16 B elvau pila xai Tfis TPLTNS.
/"QoTe : Eav npocdicwpev (i kel dpompécopsy) o adtd molvdvopev II(x)
koi elg ta 800 péin mig tEc@ocmg @ (x) = o (x) happavopev piay égicway ico-
Sovapov mpog adTRV.
Mopaderypa : ‘H @2 — 4y = 3y — 10 kol A @2 — 4y + (3¢ + 10) =3y —
— 10 + (— 3y + 10) elven iocoSUvauor Eiodaess. ‘H Seutépa yiveran @ w2 — 4y —
— 3y + 10 = 0. TMaparnpoluey &1 of dpot 3y kai — 10 &wd 0 P’ pélos i
TTpeTNS pETEQEPBNGay Es TO o, dhha pd to dvtibetov mpoompov. TTpogavdds Exo-
pev the looduvapiow @ w2—4y =3y —10<> g2 - Ty + 10=0
Tevikdg 1 iEicwnig @ (x) = o (x) + p (x) elvar icodivapog mpog Ty EEi-
caoty ¢ (x) —p (x) = o (x) (Biati ;)
“QoTe Suvdueda els kéBe EElowow va peTagépowpey dmd T Evar péAos Els TO
&\\o SooucBhmoTe Spous, dAA& pé T dutifeTov kafevos TpoaTHOY.
My elen x3—2x247=3x—5<>x4+7=2x>+3x—5<x*+5-
—3x=2x2—T7 KA.
2a ‘ISwotne. "Eav kai ta 800 péin uag iedoens ¢ (x) = ¢ (x) moklarho-
crioopey énl 1ov adtdv mpoypatkdv apibpdv p # 0, tote W mpokdnTovsE £&i-
coolc B - @(x) = p - o (x) elvar icoddvapog npodg tijv npdny. To avtd ioyoe Eav

Spicwpey 1 tod adrod amBuod- Snh. Exopsy: | ¢ (x) = o(x) <= po(x) =p 0(x)

kKoi | 0 (X) = 0 (x)<= %-fp(x) = Tla_‘a(x)

Edv x = o elvan pla pila Tfis @ (x) = o (x), &md Tas icoduvauias

(1) () =0(@) <= g =uo( i (@2 ¢@D)=0(x) <=
<> —;— ¢ () = '|1.T o () ylveran gowepdv 871 7 &veoTépw TpdTacls ioXUEl.

ﬂ.x.ETua13x—7=x+5¢—5(3x—7)=—5(x+5)¢>—15x+35=
= —5x — 25.

5 ¢ apy 22 3% 2 Ao .

Eotw 1) &lowais e 4+5 =2 —x (o). ’Edv molamhaoi&-
cwuey kal T& SUo péEAn THs (o) i Eva K.TT. 16w TapovouaoTdy Ty Spwv TRV .
ueA&Y s, AX. ud To EKTL. adriv 10, evploxouey iy lcoduvauov ttiowow

10 (233(, — % + 5) =10 (32—1 - x), BnA. Thy Eyxouow dxepaious ouTEAETTAS
4x? — 15x + 50 = 5x2—10x (B).

"Qoe put Thy BofBaiav Tfis 1Bi16TNTOs CUTTs duvipeda va ECakeiyopey To0g
ambpntikods mapovopastis mids tEwhsens.

Mapatipnots. "Eqw kol T& BUo pédn Tiis Eliocdoes o (x)=0(x) oAl
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owuey Tl TapPACTACIY TEpIEXOUTAY TOV dyvwoTor X, A.X. THY T (X), ToTE 1)
mpokuTTovoa élowals @ (x) - (x) = o (x) T (x) O& Eym (EkTOs TEY MY
Tiis wpTNS) s pilas kadl TAs TIHGS ToU X, al Smolon Evdexopéves unBevilouv
Y mapdeTacw T (X), Xwpls va elven kat’ dudykny kad AUceis Tis @ (%) = o(X).
Al BUo Aoimrdv Eliowosis Btv elven v yéver iooBuvapor. Ty, 1y eiowais 2x =7
kal ) €& olTfis mpokUmTouoa 2x (x —5) = 7(x — 5) &tv elvon icodlvapor ka-
Booov 1) BeuTépa Exel do pilav THY x =5, THY dmolav Spws Biv Exel 1) &pyikn.
'Eqw Biaipéowuey kad & BUo ughn wids Eiowoews ¢ (x) = o (x) Six Ts Tapa-

"’(9 = 98 &tv elvan kot’ dwd-
) m(x)

oTagews T (x), 1 TpokUmTovsw Eticwaols
yknv looBUvapos Tpods THY TTRLTNY.

TLx. 7 etiowois (x — 3) (x + 5) = (7x — 1) (x — 3) #xe1 s pilag Tag x = 3
kad x = 1. AlcipoUpey kai T& &Uo péAn Tns 81 ToU Biwovipou X — 3 kal TpoKy-
mrel ) Eowois X + 5 = Tx — 1, 7} dmola &év Exer dos pilav THy x = 3, Emopévos
Btv elvon loobUvapos Tpods THY &py)IKNY.

Z) Tehkn popen Kai Padpog axepaiag iEi16mocmg. *Edqv els plov dxepaiov
tliowow pé fva &yvwoTov EkTeAéowyer Tas Tpdkes els T& SUo péAn Tns, ELoei-
poouey Tous &piBunTikous TrapovouaoTds (Bav Umdpyouv) Kol peTo@épuwuey ToUs
Spous ToU SeuTépou péAous els TO Tp@Tov (ME TO dwTifeTov PePaics Tpdonuov)
ekTEAOUITES TaS dvaywyds TGV Spoiwy Spwv k&TaANyopey &ls plav eElowoiy ioo-
Slvapov Tfis dpyikiis kol Tfis popefis :

M{x)=0
émou 1o TT (x) elven fva dxépoiov ToAudwupoy Tol x.
‘0 Badpog tob mohvwvdpov IT (x) Aéyetar Badpdc i dobsiong EElotoemg,

My. 7 é&iowols 2x (x 4+ 3) —5x = (x+1)2—2x + 12 < 2x2+
+6x—5x=x*4+2x+ 1 — 2%+ 12 < 2x2 + 6x —5x —x%2 — 2x — 1 + 2x—
—12=0<x2+x—-13=0, f &mwolx elven BeuTépou Pabuol Eticwars.

Ervlams 73'(2‘\‘5:2“%+1:x—-_‘%“1‘ <
O[30 X 1 1]=10(x= 51) & 6@x—1)—5x+10=I0x~

—2(x—-1)<= 12x—6-5x+ 10 =10x—2x + 2 <> 12x — 6 —5x + 10 —
—10x+2x-2=0< —x+2=0, f émola elvar Tpdrrou Paduol Elowais.

Znueicoons. Mé Tov 1Biov TpdTrov Epyaoias kol kébe dxepaia tlowats pi TEPICTOTEPOVS
&yvdoTous 8& AauBévn ThHy popeiv A = 0, dmou, To A B4 slvan Eva dképatov TOAVVULOY GO
PO Tols &yvddoTous, dvnymévoy Kal pi dxepaious dkopun &pibunTikols cuvtedeoTtds. ‘O Pa-
Buds ol A dg pds Tols dyvdoTous elvan kad Pabuds THs Sobelons EiodoEws s Tpds alTous

TLx. ) 3x =2y + 7 = 0 elvon mpddTou PabpoU dos Tpds x kal v, &vd 1
2x%y —3x + 592 — 7 =0 elvon Bevtépou PaBuol cog Tpds X, BeuTépou dg TPOS
Y kol TpiTou &5 Trpds X ke .

H) "Avnypévn popoi tiig 2Eiodocwg tob npdrov Pabpod: Aol Kai Sieped-
viioLG.

L. Kabe Sicwoig 1) droia tehikds Aapfaver Ty popeiiv ax + p = 0 Smov x
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elvan 6 Gyvootog kal oi a, P otaBepal i nupustaceig dvebdprnrol tob x, Aéyeta
nparofaduiog iicwaog pi Eva dyvoortov.

Edw of « xai P elvar &pifpof, 8mrws els THy 3x — 1 =0, 1) étiowois Aéyetan
apOpnmiki. "Edv efven yevixol &pibpoil, &mes els thv 2Ax + p =0, Aéyetan &y- /
YPappoT \
A :\' II. Erilvoig apbunnikdv wpwrtofabpiov iiiochocov. i
LY TMopadsiypata lov. N& Aubf A tlowars (x 4+ 3)*=x (x = 3).
*ExTeAoUpey Té&s TrpdEers kal els T& SUo péAn, kal Exopev :

x2 4 6% + 9 =x?—5x

MeTagépopey els TO o pélos T& povavupa Tou X, el TO B’ Tous oTadepous (Tous
&vetapTiTous ToU x) xal eUpioxopey Ty loobivapov étigwow Tpds THY &pyikIv:
x24+6x—x245x=—9.

*ExTeAolUpey T&s dvoryayds Tév dpolwy 8pawv kal AauBdvoper Ty Eloway

llIx=-9
AlcipoUpey xai T& BUo péAn 81k Tol ouvtedsoTol ToU dyveaTou 11, 8n-

Aadh moAAamAaciddopey kol T& Buo péAn Tiis tiowoews 1lx = —9 ¢&mi 'rbu%

dvtiorpogov ToU 11) xad éxopev x =—%, ‘H TedevTaia &iowols elvan ioobu-
vapos Tpds THY &pyiknv kol Exer Thy povaBikiy pifav x = _"121" . "Apa kal f
Bobeioa Exer wicw kad pdvny AUcw els TO oUvohov TGV TpoypaTIKEY GpiBudy.

20v. Fis T oUvolov Tév @uoikdy v AuBij f élowais :

2x-=1T b 4
—7__+T=XH7
Td E.K.IT. Tév mopovopaoTédv elvan 21. O& Exoopev :
2x— 1 2x — 1
X +3‘3-=x_74.»21("7 +%)=21(x—7)<»3(2x—1)+7x=

=21 (x-—7)¢b6x—3+7x=21x—147@6x+7x-—21x=3—147 =
> —8x=—144 <> 8x =144 <= x =18
*Emreidy 1) eupebeioa pila elvon guoikds &piBuds, fi Sobeioa Etiowals elven
Suvarh els 16 ouvohov N. Aéyouev dxdun émi 1) pila x = 18 elva nopaderti.
3ov. Eils Td olvorov R v Aubf) ) étiocwais :
Gx—-1DE+5H-Tx=3x+2)?*+52-%
*ExtehoUpey Tas Trpdlels kol els T& BUo pédn :
3x2—x + 15x — 5 — Tx = 3x% + 12x 4+ 12 + 10 - 5x.
Xwpilomey yvwoToUs &rrd dryvaidaTous, BnAadi peTapépouey els TO & pElog
ToUs &pous ToU x kai el TO P’ Tous yvwoToUs &pifpols kol Exouev :
3x2 —x 4+ 15x — Tx—3x2— 12x + 5x =5 4 12 + 10
ExtehoUpey Tos dvarywyds kol eUpioxouey :
Ox =27
‘OmoiadfmroTe Tip) Tou X, &Tav moMamAaciacti] éml undev, ylvetar Wi-
Stv, BnAadh TO o péos Tis eUpebeions ttiodorws elval Bi&gopoy &mo TO P
‘H Sofeica ttiowais elvar dddvatog.
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dov. N& Abfj ) Elowors : XL XL 4y _x—1 4

ToAAamhacialopey kad T& SUo péAn Tiis Sobelong éml 6 :
6~(1+3—1— "gl+ )_6(4(:—-1—-{« 1 ) kal evplokopey :

2(x+1)=3(x—1) +6x=5x—146 kai & ovrriis ThHv
2x+2-3x+346x=5x—1+ 6. Xowpilopev yvwoTols d&md dyvdoTous :
2X—3x4+6x—5x=—2—-3—-146: &TehoUuev Tds dvaywyds koi Eyopev
™Y 0x=0
A& ke Tipny ToU X TO o péros elvan 0 SnAadt) looUTan TO o upéAos pé

To P, Kdfe &piBpods elvan Aormrov AVois Tiis Eicdoews. ‘H 2icwoig sivrt aopr-
utog/umrémg 3

(* I "Erilvoig tiis yevikiig nportofabuiov 2Eicdecmg.
V' ‘H yevikny élowois ToU o PoBuol elBouey dvewTépe &Ti Exel THY Uopehy

ox 4+ B =0.

’EE cirfis Exomev ThHy loodlvapoy ax = — B kal Siakpivopey Tds &Efis Suva-
TAS TEPITITCOCELS :

\

lov) “Eav elvan o # 0, TéTe ToMamAaoidlopey kai T& SYo péAn Emwl _;_

kal eVplokopey x = — %. ‘H i — % elvar | povadusty pila (*) tfig dobeiong
Ewodoewg ox + B = 0.

20v) "Eav elvar a = 0 xai B # 0, ) Elowols yiveron 0 x = — B. ’Emeaid
™0 o péhos Sik kée x elvon O kod T B’ elven Bidgopov ToU undevds, 1 ttfowoig
ayTr), émopdveos kai 1 Sobeice ax 4 P = 0 elvar addvatog, div Exer Abowv.

3ov) Eav elvar o =0, xai p =0, 7 &iowois yiveton 0x =0 kai xdBe
dpiBuds x e R elvon Alors airrfis, 8nA. 1) EEicweig ax + B = 0 elvan tavtbng.

Ta Soa elpousy &l Tfs Aloews Tfs ax + B =0, TomoBetoluev els TV
dxdAoufor Trivaxa :

(*) "AX Miarg Sty Smdpyer, Tpdypart v dnfpye pla 830n Motg, foto X =y # —

& |w®

téte B toyuow

u-(—£)=——-ﬁ el oy =—f

o
%ol émopdverg 0 elyopev :

YApa : ——=v
Trobéoapev Spewg &t — wg- # v xal 8&v elvor Buvatdy v elvar — % # v xal (ouy-
o

ypbvorg) — it “Ape elpcha dmoypewpévor va cuumepdvapey 8T maxée e Déompey Ti

Omdpyer xal AAn Mowg Ty THe X = — _B.,
%
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levikn) &tiowols Tou TrpddTou Pabuoy
ax+p=0
a #0 MovaBikn Aols i x = — g
a=0,B #0 &Buvaros Etiowaols
a=0, =0 &opioTos étlowois (TauTdTns)

‘Egappoyfi : A molas Tipds 7ol A 1) Elowois MAx—2) =x—2 ehen
Buvartn, &BUvaTos f) &oploTos.

To ypdpua A elven els Thv mepimTwow adthy uia petaPAnT dvelapTnTos
&md TOV &yvewoTov X. Ak kdBe Ty ToU A mpokUTrTer Kai pix véa tElowais dmd

v Sofsioav. *Edw Tr.x. elvan A =7 Exoper T 7 (Tx —2) =x—2, tw A= lS

gxouev THY % (53— — 2) =x — 2 kox. Ké&be plow &mod adrds, Aopev oo epd-
Bapey B1& T&s Eiodoels pé &piBunTikoUs cuvTteheoTds. THy petaAnTiy A KahoU-
pev kol mapapetpov Tiis Eliowoews.

O& AUcwuer THy Sofeicav éilowow kel 6& Epappdowey Td CUBTTERETHATA
ToU Trpotyouuévou Trivakos.

“Exouey : AX —2A =x—2<> Ax—x=2A—2< (A= Dx=2(-1).

‘0 ouvteAsoTi)s ToU X elvat A2 — 1/ (A + 1) (A — 1). AauBdver oltos Thy
Tipfv 0, STav A=—1 f A= 1.

A& v elvea 1y eElowots Buverrh Tpémer vi elvan A2 — 1 # 0, SnAadf A # —1
kol A # 1. ‘H &iowois TéTe Eyer plav Abow, Ty :

eeRE gl P D e 2
= =] = REDG=1 = )
Edw elvan A = — 1, TéTe 1) Eflowois yiveran Ox = — 4 Emopévas elven &8U-

VOrTos.

*Edw elvan A = 1, ToTe ) élowos yiveton 0x = 0, émopéveos elvan TauTdTns.

‘H 8An tpyacic Sid Ty Eéracw SAwv Ty SuvaTtdy TEPITTTTEWY dvo- \
pdleTan kol Siepedvnoig tiig E§odoswme.

A 3

. EEIZQZEIZ ANATOMENAI EIZ MPQTOBAOMIOYE.

Eiohoeis tiig popeiic A - B = 0. Kafe ticong tfig popeiic A-B = 0
Bmov t& A, B elvar cuvaptioag tii petefhntiic x pé o abtd nediov dpiopod, elvan
icodbvapog mpdg td clhvokov TV Eiohoswv: A = 0, B=0. (2)

AidT, Bix vk elvon TO ywoduevoy A- B foov pé 0, mpémer xod dpwel &vos
TouhdyioTov &TTd ToUs TrapdyovTds Tou v elvon undév. ‘Emopdvess al piloa i
Hiodhoews (1) elvan ol pifon &Y Eigdoewy (2) xal GToTPOPLS.

*Ed wic Eicowots O (x) = 0 elvan Pabpol peyodutépou Tol mrpdyTov, elven
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Suvartoy v EmAl], ddv EmiTUywpey dvdAuo ToU ToAvwvipou @ (x) els yiwo-
pevov mpwToPabuicv maporydvTeov.

Mopadeiypata: lov. N& Aulij 4 &iowois (x —3): (2x + 5) = 0.

‘H Etowais adrh elvan iooSlvapos pds TO clvodov Tév Eiodoewy :

x—3=0, 2x +5=0, Tév émolwy af pifon elvan x =3, x =— %
“Qoe 1) Sobeioar Exer s pifos Tos x =3, x = — % Kol pévov adTds.

2ov. N& AuBf 1) Elowois 5x2 — Tx = 0.
“Exouer : 5x2—Tx=0<>x(Bx~7)=0< {x=0, 5x—7=0}<

{x:O, x=%}

‘H &tlowois aimhy elvon Tol Bevtépou Pabuol un TARPns (BAArTols pop-
¢fis). Aeimer & oTodepds Spos.

Jov. N& Aubfj 1y &lowois 9x2— 16 = 0.

‘H &tiowais aith elven Tol Beutépou Pabuol EAMiToUs wopefis, S16Ti Biv
Exel TpwToPddpiov Spov Tpémropey TO o péAos s €els ywdusvov TapaydvTwy,
G Biagopdy 8Uo TeTparycovev. “Exopev 1 (3x + 4) (3x —4) = 0 kol o elven
{oo8uvapos Tpds TO glvohov {3x +4=0, 3x—4=0 1

“Qote Exer Tés AUgEls X = — -; kol x = —g—

dov. N& Audfj 7 #iowois 2x2+5 =0

Kal 1) &iowois adrh elven Tol Seutépou PaBuol eAAiTrds. Evploxouey Thy
loodivapor x% = — —g—, " dmolax elven &8Uvartos els 16 clvoAov TéY Tpaypa-
TGV &piBucdy, kaddoov TO TeTpdywvov TpayuaTikoU &piBuol oUBémoTe elven
apunTikds &p1Buds.

Sov. N& Aubfj 7 etiowaolg x2—6x +8 =0

Mpdkerten mepl mAfpous Erocboews TolU Seutépou BaBuol. AvaAlouey eis
Ywduevor TO ' pédos Tns. "Eyouev :

X¥—6x+8=(x—32-9+8=(x—-3P—1=x—-3+1)(x-3-1=
=(xX—-2)(x—4) &ote x2—6x 4 8=10< —-2)(x—4)=0<
< {x-2=0,x-4=0}= {x=2-%=1].
@TAI AATEBPIKAI ESIEQEEIE.

\ A) Kdbe pni tiocoos, SnAadh k&de EElowots Tis dmolos ToUA&Y1oTOV TO
& uehos elvan pnTh KAaopamikh TapdoTacts, AouBdvel TeEAkSSs THY Hop@hy
% =0(1), dmou T& ® kai 1T elven drépaia TTOAVGVUpe pE plav ) TEpiocoTépas
HeToPANTSS. TO xAdopa % Umrotiferan  dvérycoyov, SnAadty uf) Emibeyduevov
amAomoinow,

Pileu fis (1) elven SAcn af Tipal ToU &yvaweoTov, al dmolal pndevilouv Tov
SpibunTry, EAN’ Sy1 kol TOV TrapovopcoTv. ‘Emoptves Bik Tas Avcels Tis (1)
B Excopey © =0 al TT 5 0,
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B) ’Edw xal T& 8Uo péAn w&s pniis Efiodoecs oA aTAcTIdowpey Eri

Zva xowdY TOMTA&SIOY TEY TapOVOUsTEY (UToTiBéuevoy Sidpopov Tou un-

Bevds), yivetan EEdAeiyis Tév TrapovoucoTéy kal f pnTh ttowois pETaoY KO-

TileTan el plow icoBUvapsy Tns dxepalav Elowoly, Ty dmolav kol AUopey Kormée

T& YVWOTE.

0! 0 oty L w—=5_ w-—4
apadeiypara : lov. N& AvBfj f ttlowals: =— =7 @))
To E.K.TT. 7év mapovopactédv elvan (o — 1) (e + 2). Al vé efvon TOUTO

‘Br&popov ToU undevds Tpémel v elven @ # 1, w # —2 (2). TloAAarrAaoidfouey

kol T& 8Uo péAn Tiis (1) &mi o E.KTT. kal edplokopey :

(0+2) (w—5) =(w—4) (w—1), & airfis 5t

0+ 20 50 — 10 = 0? — 40 — w + 4 <= 2o=l4< w=".

‘H Tipf) w =7 mAnpol Tds oxioeis (2) xal elven Emoubveos plla Tfis (1).
2ov. N& ABR # Blowors 2 =2 - 20HD — 2 )
Emreidn) x2—x—6=(x+2)  (x— 3), 7| Bdofeica ttlowaois YPEPETAL :

2::33 = 2():(++21) = (X+2;5(x_3) . Tlpémrer v efven x # 3, x # -2 (2)
*EtceipovTes ToUs TTOPOVOUOTES EXOMEV :
@x—-N(E+D-2+DNE-3N=15+=

e 2x?—3x L 4x —6—2x2—2x + 6x+ 6=15<>5x =15, &pa x=3. ‘H

Tipf a0t Bty elven pile Tis (1), Adyw T@Y oxéoewy (2). "Qoe 1) Sobeica EEl-

owotg elven &SUvaTos. e

AZKHZIEIZ

231) Né& AvBolv al thiocaoers els T& oUvolov TV prTV.
a) Tx—4=—2x—+5 p) 45x + 18 =—132-5x
v) @x—1)—G@x +7)=5—[(x—3)—4x]
5) Bx+5) —(x+2)=2(x—-1)+3
e)2{2x+3)h7—2x=9+2(x-5)
o) 3(x—2)—2(x+1)-5x—3)=72x—-1)—4(x+5)
D3Ex—-2)—G—12x)+x(x—4) =x+2D*+7x—-15
232) N& AuBolv al tfiohoeis els 1O olvolov T&v onT&dV
@ x=-)(x—3)+E-HE-5=2x-Hx-49
B x(Y3+1)+3=x+3V3

2
P Ex— D Gx + 3= 106D &+D-%
B3w—1r-2@w-DW+H=W+1)?
s)(3w+4)(4w—1)-(7m—-2)(m+1}=(5w—3)(m—2)+1
or) Gz—2)*—2 (42 —3)=(Tz+2) (1 —2) + 14
233) Efs 76 ouvohov R v& Auolv ol Eiowoets
)x@V3-2)—4=2(V3-x)+4
B) Bx+ 1) — (xV2-1=7(x-3) x-Y2)
x—3 x4+ 1 3x4+7 _ 2x-5
e e TR L s TR
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2x -7 x—5 5By — 1) -2
B X tEe e ) =l UT)(—W‘;—=$T+1
(x=5(x+1) x+2)(x-=3)  8(x-—2)
4) 3 +. 5 R
234) Els & olvodov R v& AuBolv ol #igdices :
x—2 -1 3x—-1) x—1

a) 3x — 3 =+ 5 1= 2 4 i
4x 2(3x-2) ewehe BIE ) 1

P Gigimany v o 7 5 oS,

1 x—2 2(@x+D S 3(x+2)
Y>ﬂ—z—— 5 —1]— 0 g

3x—1 3(x-1) 2x-3 3(x+3), 5(x-3)
&)= R T e e e )

©235) A& molas Tiuds THs TapapéTpou A al k&Twb iodors efvon Suvartai, &SlvaTor
fi &dpioTor, (Biepelvnois Tév Eiodoeev) Ae R xal x € R, yeR, weR.
o) = + 2 1 A X

B T OR LBl a2

x—=2 X+ 2
= A —A) — A — = — e
Rt 53 L M Ay-N-5@-y) 10 —7x

8) (\* — 1)oo + 5(3 ~A) =8 ¢)

w4 A w—2A 2w

e R e oy

236) N& AuBolv ol ttiodoers (o, B oTabepat)

0 4@x—a—B)=B-a B)y(x+2P)=(x+6)(y+3)—10

Y) Ga+2)x-G5p—2) (x +1)=2x—1

8) 3(B—w) +20(1—2p)=p (@—2) + o

) (X—o)?+52x-B)=(x+)*+2

237) A& moloas Tiuds T&Y AW TpayuaTikds, 1) tlowaorg S.&VT_SL + 4 —37\—_:”\,&_,_

+ 8y elvar TauTédTNS;

238) N& 6piodij els v LEiowa °3£T5t3_>+ %=M+% 8 A Bk vk

elvon altn &SUvaros.

239) Aeltare 871 x&Be tEicwats Tfis popofis A (x) T (x) =B(x) - I (x) elvar looBivauos

T™pos 6 owvorov T@v Eiodatwy A (x) = B(x), M(x) = 0.
240) Asifate ST x&be Hlowos THs Hopefis F A (x) ] =[ B (x) ]* elvan looBuvepos mrpds

To olvohov T&Y EEigddoewy A (x) = B (x), A(x) =-—B (x).

241) N& Aubouv els 16 R af thiowoers :

) (Bx=5)(x+3)@2x+1)=0 B) Bx—5)(x+3)(x*—81)=0

V) (E-9)QRx+ND(x*+1)=0 B x4+ -D=(x+1E2-1)

8) (y—2)*=(1 —2y)? oT) 4y -4y +1=9
DoW-2y+1)=4(y2—1) M) 3%+ 13w =0
§) 7w?—35w =10 1) 5w?2—-125=0
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1) 2w 48 =0 1B) w?—4w =0

242) N& Avfouv al ttiodoss @

o x*—6x+9=0 B) 3x*4+4x—-4=0

) x3—x2—x+1=0 8) x—3)(@x +1P*—(x*—-9Nx+3)=0
B (xP—4)—(x+2)2(5x—4) =0 o7) (3 + 20 — 9)? = (e + 2c + 9)*
243) N& Aubolv al thiodoers :

Cl)S:c—2=6:vc—1 B) 2 U | x—3
XED T2x43 xE5 x4 2  (xF)EFD
13 1 5x — 3 4 1 v
A = 8 —
Y)x+l 1 —x x:—1 ) w+2+\p—2 gt — 4
7 —1 1 2
) w(w+2) w4+50+6 o) x*+4x+4 x+2
244) N& AvBoUv al thiowoeis
Q)\y+u=w-20{ B)q+2ﬁ—a+6._ 10
v+PB  w+3p A3 T w? + 3w
1 1 a—p
) —_ —
Pe—a v-p v - af
245) N& AvBouv al Etiocoers :
5x ; 2 R 5 P o !
0 e GR x—4+x+4— Y)x+3—x3+5x+6—x+2
y—3 K wy—9  y—7 6 y-=5 5 1 1 3 o 2x -1
B)W_ +q,'—11 w—9 " y—7 )x+2+x_i“+2x_x(x+2)

/
245) N& trpoobiopiodij & A Si& v elvan TeAela f) Bialpeois ToU @(x) = x* 4 (A — 1)x* ~
—(BA—=5)x —A + 1 B1& ToU X + 1. N& Aufj xatémw 4 &iowois ¢ (x) = 0.
. TIPOBAHMATA EITIAYOMENA AI' EZIZQZEQL TIPQTOY BAOGMOY ME ENA
ATNQETON.

o) ‘H "AAlyeppa S1& Tédv Eliodoewy uds opéxel Eva yevikoy TpOov Au-
oews TpoPAnuaTwov. *Edv el Eva pdPAnua | oxéots, 1) dmola ouvdter T& Sedo-
ubver ut TO ImroUuevov (Tov &yvwoTov fi Tous dyvdoTous kal fy dmofa kaBopi-
letal &md Thy Ekeeovnow Tol mpoPAfuates), AaPn Thy popphy ekiowoews, 1)
AUo1s oUThs Bi8el ked THY AUcty ToU TrpoPAnuaTos. "Ags Tapakoloudrocwper Thy
Ao pepik@dy TTPOPATUETOV.

Ipopinpa lov. "Ovav oi pedntai mis tafens Topvasiov torofetnBoby dva
3 gic ka0 Opuviov, napapévouv dphior 5 pabnrai. "Eav Spwg torobetndodv dva 4,
tote yperafovran axopm 19 pobnrai did va soprhnpboovy tha ta Opavie. IToca
elvar 16 Opovia xai nécor oi pabnrai;

‘H AUcis ToU TrpoPAfuatos &hyePpikdds yiveen es 4 gdoeis.

lov *Exhoyn tob dyvéertov. Els 1o mwpdPAnud pas elvor &yvwotos & dpi-
Buds 16 padnTéY Kol & &p1Buds T Bpavicov. "As Umrobiowpey &T1 X elvan & dpi-
Buds Téy padnTédv. ‘Emadn 5 pévouv Spbiot, étav kabfioour dva Tpels €ls ke
Bpaviov, Emetan 8T els T& Bpavia Tomoberolvtan x —5 pobnTal kal TG Boavia
x—5

5 *Etre1dr), dtav kabrjoouv &va 4 els kébe Bpaviov, pévou keval 19 6¢-

fa elven
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cel5, Shan af Béoeis TG Bpavicv BlvaTen v& oupmAnpwlolv &md x + 19 pabn-
\ T ; x+ 19
Tés ked T Gpavia 8 elven 7

2. Kotdetpoowg tiic #Eichoewg. ‘O &pifpds Tév Opcvicov Trapapéver 6

18105, elTe kaBficouy of poBnTal dve 3 eiTe kabrioouv dvk 4, Eropévess B Excopey
x—5 _EF 19 (1)
3 4

‘H (1) &moTehel THv étiowow ToU TrpoPAnuaTos. *Emedn 6 &yvwoTos x
elvan &piBuds padnTév, Trpémer v elvon BeTikds kal dxépaios (Bvas guoikoés). "QoTe
& &yvwoTos Ths Eiodoews (1) broxeitar gig tov replopopdy x €N (2).

3. Aberg tfig EEsmocms.’ Ao Ty (1) KaT& T& YvwoTd EXouey :

(D= 4x—-5=3(x+19) < 4x —20 =3x + 57 <= x =77 uchnral.

4. Awgpedvnaig tfig Moemg. ‘H AUois x = 77 pafntal TAnpol ToV TrEpIO-
piopdy (2). Ta Bpavia efven (77 —5) : 3 =24. *Edv Tomofernfolv dva 4 eis
k&0 Bpaviov, TéTE ypai&lovTan Si&k v& cupTAnpfoly Sha Té Bpavia 24 x 4 =96
pafnTal 8nA. 96 — 77 = 19 dxdun pobnTad.

"Akkn Ahbowg 1ol (Swov mpoPrfpatog. 1. "Ags Umobiowuev &T1 W elvan T&
Bpavio. "Otav TomofetnBolv &l ot dvd 3 of pobnTal 8& kabricouv 3y po-
Bntal kol pévouv Spiol 5 nA. ol pefnTal elven 3y + 5. “OTtav kabfioouy dvk
4, hefrouv 19 81d v oupmAnpewfoly SAa T& Bpavic, SnA. of pafnTal elvar 4y — 19.

2. 'H ttiowois elvar 3y +5=4p —19 pt yeN.

3. "Exouey 3y +5=4y - 193y —4dy=—19—-5< y =24 fpavia.

4. ’E9’ boov T& Bpovia elven 24, of pebnrol 6& elven 24 x 3 +5=77.
‘H AUois, s kal mwponyoupévws dinTéodn, elvan Bextd).

Ipopinpa 2ov). Eionpaxtop Lewgopeiov xatda piav Siadpopnv 5180coe 33
gioitipia 1@v 2, t®v 3 kai t@v 5 dpaypdv, sloénpake 82 &v Gho 117 dpayxpdbc.
Ta didpaypa ciovtiipa fioav Sirkaoia tdv tpdpaypov. Na edpedf néoa eiorti-
pia_ditbeoey and xabe eldog. —

L. "Exhéyopev dos &yvwoTtov X Tov dpiffudy T Tp1Bpdyuwy eloitnpiwv,
oméTe 2x elvon O dpiBuds Téw Sidpaypoov. ‘Emedd dAa T& eoitipia elven 33,
gmeton OT1 T TEvTaSpaypa 8 elvan 33 — (x + 2x) BnAadt) 33— 3x.

2. Aix Ty katdoTpwow Ths Eiochosws okerTépeda o EEfs. CAMO T
x TpiBpaypa eloémpater & elompdrTwp 3 ¢ x Sporyuds, &me T& SiSpayua 2+ (2x)
kel &mod & mevtddpaxua 5 - (33 — 3x). *AAA, xotd THy Ekgoovnow ToU Tpo-
PAuaros, eloempéydnoay & 8A 117 Spayual. O& Exwuev Aoimdy Thy élcwov:

3x +2(2x) + 5 (33 — 3x) = 117.

3. ’EmAlopey Ty Etlowow altrv, Taparnpolvtes 8T1 & X TrpémEl v
elven dxépaios Betikds. EUpiokopey x = 6 TpiSpayua, 6Te 6+ 2 = 12 elvan T& 8i-
Spayua kal 33 — (6 + 12) =15 T& mevTdSperypa.

4. ‘H evpebeioa Auois elvan TapadexTn, 5161 elvon & x = 6 Quoikds Kal
els Spayuas Ta Siatelivta loithpia 8iSowy :

3.64+12:2415-5=18+24+75=117.

124



Mpépinna 3ov. Matip 61 E1dv Exer tpia tékva Rhikiog 24 Ly, 21 xai 18.
IMéte § Ahkia 100 natpds Ba elvan §i fito tpimhacia tod abpoiopartog 1Y HAuBY
TV TEKVOV TOL

1. "As UtroBéocouey 8T T& [nTouuevoy 8% cupPf HeTd X &t &mo ofiuepov.
Al fAikfan Tév 4 &Tdpcov B elven TéTe @ 61 + X, 24 +x, 21 +x, 18 4x.

2. To &Bpoloua TV HAKIGY TEY Tékvaw elven :

(24 + x) + (21 4+ x) + (18 + x) = 63 + 3x. To TpimAGTIOV TouTov, fTO!
76 3(63 + 3x) 8& looUtan ué Thy HAwiav ToU Trartpds Sniadh To 61 + x. ‘Emo-
péveos TrpoxUTrTel 1) EElowaons @ 3 (63 4 3x) =61 +x (D

Els thv (1) & x Tpémer v eUpioketon péoa els T Aoy Spra Tfis feofis
ToU dwBpddmrou. *Edw & x elven feTikds, 1O {nTovuevov 8& cuppfi els TO peNov.

*Edw & x elvan undy, T& {nToupevoy 8& oupPf Tdpa. "Edv Téhos O x elvat
&pvnTixds, TO [nToUpEvoy cuvepn fi8n kaTd T& TapeA8oy. Els Ty TeAeuTalow ab-
1-2: mepltrTeoow Tpémer v& elvan 18 4-x > 0, BidTi &AAws Stv & Umfipxe TO Y
TEKVOV.

3. *EmAvovTes Thy (1) evpiokouey x = — 16. "QoTe mpd 16 ETdv ouvépn
15 {nrovpevov. Al fiAikian téTe floow : Tathp 45, Tékva 8, 5 kai 2 ETé.
4, *H Avois elvan rapabexTr), S16T1 o x = — 16 elven el Aoyiké Spia, TANPOT

oy mepiopiopdy 18 +x > 0 kol elvar 45=3-(8 +5 + 2).

Mp6pinpa dov. *Edv and to mevranhdaotov Evog apiBpod dearpécapcy 0V
145, eoplokopsv ta 860 tpla adrod ndinpéve katd 14. Na cOpedi} 6 apOpde.

1. "As Umobftcwpey 8Tt & [nToUpevos &pifuods elvan & X.

2. SUuguwva pt T EKeovnaw ToU TpoPAfuaTos elplokopey THY ttiowaow

5x—145 =2 4+ 14 (1)
‘0 x elven fvas &piBuds, Eoptvews Sév Umrépxel meplopiopds 5’ abTov.
3. ’Amd thy (1) Eyomev : 15x — 435 =2x + 42 =

< 13x = 477 <> 36 5. e |
4. ‘*H AUois x = 36 -1—95- elvan Sexr, SiamioToUTan 58 elkdAws &I ¢ToAn-

fevel TO TPOPANUC.
MPOBAHMATA

247) ‘O &p1BunThs Evés KAGopaTos elvet katd 7 KkpbTEpOs ToU TapovopaoTol. 'Eav

kal els Tous BUo Spous avTol ToU KAdOpaTOS Tpootécwuey Tov 13, TpokUTITEl KAdOHE {oov
2

ué*g‘. N& ebpedii 76 xAdopa ToUTo.

248) Né& eUpedi] &p1duds GaTe Té EmTaTAdo1ov Tou EAaTToUpEVOY KaT TO ARIoU aUToU
v Bi8n Tov &pBudy niEnuévov katd 22.

L 2 3
249) Tivos &pifuol T& =5 xal T& T BAarTolpeva kot 8 BlBouv Tov &piBudy nUin-

pévov karée 20 ;
250) To &Bporouc Tpidy dvigwy dxepaleyv elvan 308, 'O peoaios elvan kerrd 17 weyahi-
Tepos ToU wikpoTépou Kal kard 10 wixpdTepos ToU weyahutépou. N& eUpedoly ol &pifuol atTol.
251) Té &bpotopa Tp1ddy BiraBox Ky TepITTEY elvan 27. Né& ebpeBolv ol &piuol abrol.
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252) To &Bpoiopa Tp18v Sradoyikddy dpTicov elvan 28. N& ebpefolv, of &pifuol adrof.
1
253) 'Epwtnels xémolos mepl Tis HAiklas Tou, dmAvtnoe «’Edv &md 16“54 Tfis fA1-

1
ki pou &ooipedfi TO —7~ aUTiis wpokUTrTer & dp1Buds 18». Tidowy Erddw fiTo ;

254) "Evas podnThs Empékeito vd TwoMAamAaoikon fvav &piBudv Eml 145, &N vl

Zogroeu ;’T?MEWMG‘QGE gl Tov 154 kal elpe peyoAUTepov yiwduevov xatd 2043. Tloics Ato
p1Buds !

255) "Eves uotkds &piBuds elvan peyodUTepos &md TO TprmAdaiov Evds &AAou katd 10.
*Edw o pikpdTepov avbfowpey katd 125 kol Tov &AAov EAaTTdowpey kaTd 35, T tlary Sueva
elven foa. TToior elvan of &p1Bpol avTol ;

256) "Evas watépos elvan 52 &Tddv kal Eyet BUo manBix fAikias 15 kai 21 Erdv. Metd
woéoa Etn A HAkia ol TeTpds 8& elven Ton Tpds TO &Bpoloua TGV HAIKIGY TEY Blo TaBIGY ;

Tére A AAixla Tou marpds B& elvan T& 55— ToU &Bpofouatos TéY AAKIGY TAY Blo TBIGY;

257) "Evas &pibuos oxnuarifeton &md Suo Siaboyikd wnela kad elvan pikpdTepos kaTd
2 povddas &mod To 6/mAdoiov Tol &BpoiouaTos TEY wnelwy Tou. N& elpeddj & &pBpds.

258) ’EpyoaTdoiov &maayxoAel 18 EpydTas xal 13 dpyatpias kal wAnpdver 81 SAous
els piew fipuépav 2161 Spayuds, 'Edv & pydtns AapPévn fuepnoiws 30,5 Spaypds meptocoTé-
pos Tis EpyaTpias, va elpedfi TO fpepopiofidy Teov.

259) Kémolos fiydpace alyd mpds 8 Spy. T& Stka. Emeidd Tol fomacav 5, EmdAnce
T& Umdhora Tpds 9 Sporyuds T& 6 alyd kal dképSioe 70,9 Bpy. MMéox avyd elyev &yopéoet ;

260) *Edw ol pabntal wds Tékews kabfigouy els T& Bpavia wds alfovons &vé 5, pévouy
Spbior 4 pabnrail. *Eqv Sucos kabrioouv dva 3, pévouv Spbiol 24 uabntal. TTéoot elvar of po-
OnTal kol méoa T& Bpavic ;

261) "Evas pydmns dvthePe va éxTehéon dver Epyov el 63 Auépas. Suvepoovhifn vd Acu-
péwn 80 py. Bia x&Be Auépav Epyaaias, &AM vi TAnpdvn 100 814 kéBe fuépav kaT THY dmofay
8tv 6a pyalerar. "Eml méoas Auépas elpydodn, téw 1) EraPe 3060 Spy. 2) Giv EAcPe TimoTe
xal 3) émAfipwoe kol 180 8py ;

262) Tpicbpogos mipauhos Exer Shikdv Pépos 360 Téwwv. ‘O ' Spopos Exel TPITAG-
oiov Bdpos ToU pecatou, & dmoios elvon Birhdaios katd Té Pdpos Tol TpiTou. N& elpedij TO
Pépos kabe dpdpou.

263) Tloodv 335 Spayudy &moTeheitan &mwd 82 képpaTa MeTcAMKE TdV 2, Tév 5 kal
Tév 10 8px. T mevraBpayua fioav katd 2 TepioodTepa TEV Bekadpdyuewv. Né& etpedii & &pi-
Buos kdbe eibous TV keppdTwy alTéV. 1

263) Koupels efmev els meAdtny Tou, &Tow EfiTnoe vk TAnpdan: «TpimAaciace T&
XpfiwaTd pou kal ool &ibw 81 Bpayuésy. TolTo éyévero, koo kel pé Beutepov kel TpiTov
meAdTnY, dméTe ThmoTe St Euewvey els ToV Koupéa. TTéoa elxev &py1k&s ;

/- 265) Avo méhess eUpiokovton dml Tfis 6xOns TAwTOU ToTaMo UtayUTnTos 3 wA/dp.
MoTapdmAotov, T6 omoloy ExTeAel THY ouykoweviav peTall aiTdv, dvoarAder ToV ToTaMdY
els 34 dpag xod ywpls vé GAAGED TayxUTnT KaTépyeTal auToy els 22 dpas. N& ebpedi f) &méd-
gTaols TéY Buo méAewy kel N TayUThs Tol mwAolou.

266) Avo Tohers A xal B dmréyouv 190,8 xidp. Ao ThHy A xkivel Tpds Thy B dpato-
oroiyla pé TaxlTnTa 42,5 xAuldp. cuyxpduws Stv Exkwel &md Thy B dvTiBétws &AAN pE To-
xutnta 37 yAu.fép. N& ebpedfi perd méony dpav xal els molav &mdotacy &md Thv A 8& ou-
vavnBolv,

267) Kepdhaiov Tokilouevo Erl 3 &t mpos 5%, yivetan padl pé Tole Téxous Tou 27600
8py. Moiov eivor T& Kepdhauov.

o 268) Amo T Erfiotov elodBnud Tou &meTauieuce xémoros kol korréBeoev els TO Toi-
euTfiptov 36.000 8py. Té émdusvov £Tos Tas utv Sarmrdvas Tou NA&TTwoe kot 109, 1o &t el
o6Bnud Tou nitnge katd 5% kal H5UNEN kot TO Etos ToUTo v &moTapievan 60.000. N&
eUped TO &pyikdv elodBnud Tou.
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269) Edv t& % tvds xepahaliou Tokiowpey Tpds 5%, TO Bt Umohormov pos 4,5%, Aap-
Pévopev ETnolcs ék ToU B’ utpous 510 Spayuds Tékov mepiocdTepoy ToU &AAou. N& elpebi
T6 KepEAcIoV,

4~ 270) Els 117 xAyp. &Apupol UBatos mepiyovta 3,5 xAyp &hatos. Tléoov kebopdv
G5wp TpiTel v& TpooBécwyey, doTe | TepiekTIkGTNS Els dAas ve yivn 2,5%;

271) ‘O wothp Tfis 'AAyiPpas MdpavTos Elnoe TO EkTov Tiis {wiis Tou dg madl, To-
SwbékaTov aUTis s veavias, T EPSopov alTRs peTd TOV y&pov Tou kal 5 ETn dxoun, dte dmé-
ktnoev vldy & étroles Elnoe 1o Apou fi doov & Tratfp Tov, Elnoe &t drdun 4 Ern peta Tov B4-
vatov ToU vloU Tou. Tldoa &tn Elnoev & AbeavTos ;

f. ANIZQIEIZ ITPOQTOY BAOGMOY. ¥ ¥
A) " ' \

) "As A&Pooper THY TAPACTHCIY 3x — 5, &mou x elvan k&TTO10§ POy M-
Tikds &p1Buds. "Av &l ToU x Oéocouey 2 , TOTE 1) &pifunTicn) Tipd Tfis Tapo-
oréoews 3x — 5 elvon & 0. "Amd T& TrponyoUpeva yvwpilopey &1 pdvor Bk x=
=4 ioyver 3x — 5 = 0..‘Emropévads, &v elvon x ;é%, 8& elvenr 3x =5 # 0.

*As Btowper Topa els THY i8icy TapdoTacw Tl x mpdTov Tov 4 kad Beu-
TepOV TOV —1—. E\‘Jp{mcouev : lov) 3 +4-5=12-5=7, dnhadf &pibudv Oe-
Tixov( > 0) xai 20v) 3 & — 5= TS Si— % — 129 = —-—;— dnAadh &pibpov
GpvnTikdy (< 0). “Qote &Ahe "n;.tal Tou x ( # —g—) BiBowv Tty Betikty ( > 0)
els THy TapdoTaow 3x —5 kad &AAau &pvnTikfy (< 0).

TiBeTon Aoimrdv TO TPSPANU :

N& dp1odf} & TpayuaTikos dpifuds x, dote v elvon :

lov) 3x —5 > 0 xal 20v) 3x -5 < 0.

KoBepia &md Tds mopaoTtdoes 3x —5 > 0 kel 3x —5 < 0 Aéyeton : pia
avicaoig tphtov Padpoed. ME Tov Spov alTdv EyvooUuey yevikdds kéle TapdoTa-
ow THs Mopefis ax + P > 0 eite ax + P < 0, 8mwov «, B, yvwoTol TTpayNaTIKO!
&piBuol kol x &yvwoTos TpayuaTikds &piBuds (rou Tpémer va Spiof).

‘H pp&ots «va MoBff (i ve Emlvbfi) 1 avicwows. . .» onualver «d ebpeboiiv
ai Tinad ToU &yvdaTov, Sid Tds dmolas 1 dvicwois yivetar dAnbhs (&piBunTikn)
dviedTngy.

B) Mia dvicwaois mphTou Pabuol émideton, &mos gaivetan els T &Ko-
AouBa Topadelypora.

Mopaderypa lov. N& &mAudf 5 d:vﬁc‘mms 3x—-5>0.

TremrToueda dos EEfs ¢ "Av Umfipye k&moios TrparypoTikds dpifudsx’ pE ThY
Bi16TTa 3x' — 5 > 0 (8w, 8meos Adyouey, & x' EmnAnfeve T dicwow), TOTE
alTds 6 x' B& elye kad THY iB16TnTa ¢ 3x’ > 5 (Bmpoodécapey els T& uéAn TV 5)
kol dvTioTpdews. AnAodn af dvicétnTes 3x' 5 >0 xad 3x' > 5, 0 floav,
&mrws Abyouev, igoddvapor. TTapatnpoUper Topx 8T1 1| dnodTns 3x' > 5 elvan

{ooBlvauos pt Thy x° > %« (8Bi1captocpey T MEAN Tis 3x' > 5 pe Tov feTikdv 3).

127



"Qore # dpyik dwlowois EmainBeleTon &md xdébe TPayHATIKOY &p1BuoY
X M X >3 ka pévov.
Mé ToUs cupPohicpoUs TE&Y OUVOAwY YP&GOMEY !
(x|3x=5>0}={x[x>>}
AUTd TO gupBoMlouey oXNUATIKGS G £Edis ¢
Acppdvopey Th eUbeiav

B S ORI | 0 1 3 2 3 TGV TrparyparTik®dY  &pifuddy,
i ‘l onueicovopey feonpdds TO on-
(Zx. 65-1) ueiov % kol BéTouev UTrok&-

e TV T Bi& T&g Gmofos dmaAneleTan fi dvicwols Eva BéAos, STTeos PAE-
mete els TO Zy. 65-1.

Mapadeypa 20v. N& EmiAubi f &vicwols @ 3x —5 < 0.
Mt Spolous, &mes Tpomyoupévws, cUAAoyiopols eUpiorouey !
Ix B <l 3x <5 X% < T
AnAad? fy Sofsica dvicwos EmaAnbeleTan &mo kébe TTpay HaTIKOY &p1BudY

=3 a1 0 1 2 3 X @ x < -g—n«x‘t povov. Z¥m-
< T UOTIKES TO oUpTEpOOpa Tro-
Y. 65 -2 piotveTen els TO Zy. 65-2.
Maparqpneig: 'Emeidn uds fito yvwoTov fidn &T1 @
lov) elvon 3x —5 =0 povov Bi1x x = %

20v) elven 3x —5 > 0 pdvov Bix x > %
Autropovcapey dptows VX cupTepdveopey 8T1 1y dvicwots 3x —5 < 0 i@ﬁeﬂnat
uévou/id/id X =
— Tapéderypa 3ov. N& dmAudf f dvicwors : —4x + 3 < 5
Mg Spolous, s dvwTépw, ouAAoyicpolus eUplokoey : v
—4x 43 <5 —dx<2=4x > 2N <= x> — .

2
it —.1 . : e 3 SYNUaTIKGS TO CUpTTE-

[ > pOCUCG TTXPIOTEVETOL els TO
Iy, 65—3 Zx. 65 —3.
Hopadevypa dov. N&
AUBH ) dvicwaois — 4x + 3 >5
efl e 0 1 2 3 Mt Spolav ¢pyaciov Ka-
K v ] : Tahfjyouev els TO oupTépo-
opa, ToU ExepdleTen els TO
2x. 65—4 Zy. 65-4.
I') Tevikai rapatnpfosis :
In) Mix dviowots elven &uBeydpevov v EmodnfeleTon &mrod kdde Tpaypa-

(*) Tvepilopey d7i 6 molAamdaciopds Tdy wehdv dviabsnTog &nl dptbudy dpymTixdy &A-
aaler Thy gopav g,
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;meé;:u &p1Bpoy eiTe v pry UTrdpyn k&molos TpayUaTIKSs dpifuds, o v Thy Ema-
TVEVT).

Iapodeiypata. lov. “H avicwoic 0-x + 10 > 0 Zrakndedetar and kabe
x €R (dwati j).

2ov. THv avicwoiy 0 x — 8 > 0 oddeig xR 11y Enalnleiear (Srati;)

2. Ak Tas &uiodaoels foyUer 1819Tns dvdhoyos pE ThHY BidTnTa TOU GUY-
nvttioaper els Tas iowoes. OTw, Tr.x. 1) dvicwors ——é—x + % < %F.Ivcxl {oo-
Buvapos i Exelvmy ToU TrpokUTrTEl &rd aldThv, &v T& MEAn TN ToAAaTAcOIO-
ofolv érrl & E.K.TI. Tév mrapovopaoTdv 3,2,7, SnA. &mi Tév 42. “Exopev Aormév
Tére, vl THg — % el %< % Ty looSuvaudv Tng 42 - (— %—x + M%—) =

< 42 -%—, SnAcdh Thv — 14x 4+ 21 < 30, Thv émolav EmAUouey eUkdAws.

’Emrlons 1) dvicwois — —%A X +%~ < 7?7 elvan icoBuvopos pé Exefvny, ou

TPOKUTITEL &1 ¥y, &v T& péAn Tns moAAamAacicofolv émi Tov dvrifetov
ToU E.KTI. Tév TropovopacTdy, SnA i tov — 42, "Eyouev Aoimdy ToTE, vy
= 1
TS ——- X +-;* = -;— , Ty iogodUvapdvy Tns :
—42: (— 5 x+ ) > —42- 2 Snadh T : 14x—21 > 30
Elven pavepdy 611 1) mwponyoupévn 18i1dtns Eyer &EibAoyov TpakTIKAY On-
pacior Bi& Thy EmiAucw TV dvicdoewy.
‘E@appoyn In. N& elpete 16 oUvorov A N B, éaw efven :
A = {x/x &xépoios kal x < 3 } xai B = {x/x dxépoaos xai x > —3 }.
Aborwg, "Emri Ths elBelag TV oyeTikéy &p1@pddy onueiovouey {wnpdds T

onueie, dnAadn Tous &pibuols, ToU efven oToieia ToU cuvdrou A kal Utroypop-
ullouev pt Péros (ox. 65-15).

SRR R ] SR D S

S 65—5

‘Ouofeos pt &va &Aho Péhos Utmroypauuilouey T& onpeia, SnAadn Tous
&pifpols, Tou elvon oToixeic ToU ocuvdiou B.
“Omrews PAémropev els T Zx. 655 elven : A=({2, 1,0, -1, -2, -3, —4,...}
B={-2,-1,01,234,...}, AnB={-2,-1,0,1,2}
Elven pawepdv &11 A N B elven To olvoov Tév Tipédy Tou x S1&x Tés dmolas
owaAnfelouw ai dvicwosls @ x < 3 kal x > — 3 kal x dképalos TPAYPATIKGS
dp1Bpuds.
" Qote ANB={x|x€Z kal —3 <x <3}, émou Z="10 glvoAov T&w
OYETIKGY dxepaicov.
’Epappoyn 20. Oewpolpey T& owora: A= {x[3x-5<0}, B=
= {x|4x + 3 > 0 }. N& &p1o6fj 16 oivorov A N B, nAadt) v& elpeboliv ol Tinad
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700 X, Bi&k Tés dmolas ouvednfevouy of dviowoels 4x + 3 > 0 kad 3x —5< 0.

3 = 5
-3 -2 —l—; 0 1 3 2 3

I i
Ix. 65— 6

Avors. "Exouer A= {x|3x—5 <0} ={x|3x <5} = xlx < 2},

1\

'Emions B={x|4x+3>0}={x/4x >—3}= {xlx > - 3).
"Omas elvon gavepdy &k ToU oxnuaTtos 65 — 6 elval :
AnB={xlxeR kal —%<x < 3}
Mé &MAas Adteis od dvicwoeis 3x —5 < O kai 4x +3 > 0 cﬂﬁa’;ow St

\ \ ~ i o 3 3
TéS TIBGS TOU X, TroU TrepiéyxovTal peTaty — - xai 4 =

4
AZKHZIEIZ
f‘——/1
272) N& Avfioiv ai dvicdoes :
| a) x—12<x-18 B)4—2x > —9 —5x
A ¥) 2 —1) +3@x +4)~T<5@x— 1 —(x—3)
8) (x+52-23x—6) > (x—-3)*—3(2x + 5)
x—-3 x-2 x=1 1l 1 1
Ul Bvits eanh ben i e (08 (B i)

0 27x—5(@x—5) < 6 (3x— 5) — 5(1 —2x) —2
2 i 0 2k

e (3x3 5)._ 5(5\42 0

O W+2y-3W=-5) <y(y+1)+20

D) Ru-—3N{(w+2)—4(1 +w) >w(Pw+1)—2 2w+ 5)

) Z—12+@=32+@-52<3@E+15E-T)

273) N& AuvBolv al dvicoes (TapdueTpos A) :

o) Ax -3 < 2x 7 B) (x +A)—(x—A) > 4A

V) (x4 1P —2x(x—4) —Ax > (x+ 1) (x*—=1)+ 7
(5"+3)\ 1 2(x4+1)—1

i =5 = oAl

274) Am Tolas Tiuds ToU X ouvaAnfelouv ai dviowoss :
Q) 3x—-l<x+5p)2x=-5>x—-15 y) x+12>xx+1)+1
275) A& molas drepaias Tipdgs ToU X cuvadnBelouv ol dvicoels.
Xx-5 2x-7 \+l 3‘{-—-14 3x—2 2X~—l
a) S e xad P) - 22— ( 3 )
216 Mk moles Tipds ToU w auvu?\nﬂeuouv al dvicwoes :
(\P-'-3)(‘V 2) Y+ Ww-D (\;1—3)(5;3-1—2)—}-4

a) - - 14 <= 3 Kal
y—1 2\p+3 g+ 4 3y —4
p i+ s 2 Wttt
277) Noate Tas c'xvlcmcEl;
X -3 3 29+ 5
ui,—:->OB)‘——>0 y)% <0

Wie2 2x +3 x+ 1 1
8)‘F_3_1<OE) ——X+2>1 O'T)ﬁ,—_—3< 3
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KEDAAAION VII

EYETHMATA EEIZQRIEQN NOPQRTOY BAGMOY

1

66. ZY.ETHNIA AYO EZIZQIEQN INPOQTOY BAOMOY ME AYO ANQITOYE.

A) Toetnpa EElod@osmv. Aldovton 8Uo Elicwoes pé Blo dyumaTous:
o (x,¥) =0 xalo (x, ) =0 kai éorew A T6 oUvolov AUcewy Tfis TPWOTNS kol B
T6 oUvodov Té@Y AUcewv THs SeuTépas. TTpokUtrTel TO épcdTnpa @ “Ymwépyouv ledyn
(%, W) T& drrola v& EraiAnBevouy kol T&s 8o Ehiocdoels ouyypovws ; T alvohov
atrrév Téw [euydsv elven mwpopawdds TO clvorov A N B.
TS [ebyos Eiodoewy :
®: (@xW) =0 o(xy)=0)
&y dmolwv {nToUuey kowhy Ao, dvopdletar Eve adotnue dbo tEiedocov pi
b0 ayviotovg.
TO TwpdPAnpa T dtrofov TifeTan Twpa, elvon 1 va dpedi} 10 abvolov 1@V
Aooewy tod ovotipatog (X).
A k&e [eUyos (A, p) €A N B, 8& loyxlouw : ¢ (A, p) =0kala (A, p) =0
ouvetdds TO [elyos adtd (A, p) 6& elvon ple Aois ToU ouoThpaTos.
"H &iipecig tob ouvorov tdv Locewv dvopaletor : i Enikuarg tob sustipates.
B) 'leodvvapia cvotnpatov. Abo cvotipata Aéyoviu ioodbvapae, drav Exovy
tdg adtig Mooeig, dnhadh kads Lboig Tob mphrtov slvar Aboig kol toll devtépov kai
avrioTpbomc.
*EoTeo O oUotnua (T) ué eowoes ¢ (x, y) =0 (1) kal o (x, ) =0 (2)
“Av k, A elvan SUo oToBepal, &k Téw drolwv 1) uia TovAdyioTov, m¥. N k
elven S1&popos ToU undevds, To6Te 1 EEfowoig ko (x, w) +ho(x, y) = 0 (3) hé-
yetar Evag ypoppikog ovvdvoopdg tdv (1) xai (2).
loyver 1y &fs xpnoipos iB16Tns :
YAv gig ¥va obotnua (X) avriketastadii pia tov £Sicnaic pe Eva ypopukdy
guvdvaopov t@v EElcGeed@v Tov, mpokdnTEL igodivapov clhotnpa.
TpdyuaTt : EoTw TO oUOTNHX
ks
Sy mb
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kal TO guoTnua :
E):k9+A- =0
c=0 }
KéBe Aot (g, W) ToU () elvan mpogavdds kol Avcis Tou (Z7).

*AvTioTpdgas, ke AUais (X'y, Yo) ToU (2, 8& émoAnfeun ThHy
k-¢-+A-o=0 ki —Adye ToU 611 0 =0—"TIW k-p=0" &A&elvan k# 0
kol Eropéves B4 elvan @ = 0. "Hrot 16 febyos (x'g W'y) EmoAnBelsl Tas Elowaoes
=0, =0, dnhabn elvon AUois ToU ouoThpaTos (Z).

I) Erilvoig npotofabpiov cvetnpatwv d00 ayvoeTov.

Eav el o (x, @) =oax + Py +y xad o (X, ¥) = a’x + By +v,

To oUoTnpa : i Pw sk y =0 M (A) elven 7 yevikh) Hopehy TOU ou-
«x+py+y =0] @
oo Slo Efigdoey o Pofuol pé SUo dyvioTous.
To glvohov Tév Alcewy Tiis tEiodoews (1) elvaa T8 :
={(x¥| &y eR xR ki ax +Py+y=0}
Té olvohov TéY Aaecov Tis Eicdorcws (2) elven T6 ¢

T={(xw|EyERXR kad «x+py+y =0}

*EmiAuots Tod (A) elvan & TpooBiopiouds ToU ouvdrou = N T. ‘O mpoa-
Biopiouds aUTds Buverral v yivy ypagikdss, dmeidn ke iowois ToU (A) mapi-
oTéveTan, dmws yvepiloey, ué wiov eUBeicy ypauuny es fve oUoTnpa &Edveov
x O y. O& iBcouey Bpws KaTd TPGTOV UTroAOYIGTIKOUS TPOTTOUS EMIAUCEWS EVOS
ouoThpaTos Tis wopefis (A).

1. M£Bodog tiig GviiKaTUoTacEMG.

Hapaderypo. N& AuBfi 1O ocloTnue : SN e } L (A

3x4yw+16=0] (2
Emeidt x — 29 + 17 =0<> x =2y — 17, dvtl ToU (A) AcpBdvopev TO
x=2y—17 ](1) (B).

3x4+y+16=0] (2)

Ké&be Miois ToU ousTthpaTos (A) elven kel ToU (B), waidh) fy (1) ToU (A)
#yer dvtikaTaoTadf wd Ty icodvapoy Tng (1) s T (B). ‘Emions k&Be Avois
100 (B) &mobeiwieTan dpéows 61 efvat kad ToU (A), 16Tt fy (2) slvar A} aTh
els T& BUo ousThpara kol f (1) elven icoBlvapos pos Thy (17). Eis 16 (B) elvar
Suvarroy Thy Ekgpaay Tol X &mrd Th (1) vé Béocopey dvl Tol x els T (2), BnA.
vi Eyoouey TO lgoBlvapov mpds TO (B) cvoTnua :

oUoTNnHa

p 17; j: 116720 } ((21)) (M. Eig 6 oVomue Sucs (M) A lowos
(2" elvea Etiowots pt éva udvov &yvwoTov kol Eropéveds ETTIAUETA! KATS T& Y-
oTé. "Exouev :

(2)=6py—514+y+16=0<>T7Tw= 35« y=>5 xa
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70 (M) elven  ioodlvapov mpods To : x=2¢y—17 ][ (17 (0)

y=5 @)

"AAAG TO (A) elven looBivapov mpos TO : P ]7} (1”)
y=5 @)

BnAcdt) Tpos = ; & } (Z). Elveu Aormdv 10 (A) loodlvapov mpds T (Z),
Ll,! —

®

&pa Exgl AUow T povedikiy @ X = — 7, y = 6, nAadn TO lelyos (— 7, 5).

‘Qote : Atk v& AUowisy fva oUoTnux dUo etiochoewy pé SUo dyvdoTous
Bi1& Tfis pebdBou Tis dvTikaTooTdoEws ¢

1. Abopev thv plov Tédv iodoewy dg Tpos Eva &yvwaoTov Ay, 5 TPOs X
(éxppdlopev BnAad?) Tov x ocuvapThoEl ToU ).

2. "AvtikefioTdpey eis Ty &AAnY Eiowow ToU cucThuaTos TOV X uE ThY
eUpebeicav Exppaciv Tou xai AYopev THY TpokUmTouoar pE fva SyvwoTov -
gwow, omoTe slpiokopey TOV &yvwoTov .

3. Ty Tiptyy ety To0 w duTikeBioTédpey els THY Ekppaoiv ToU X, Trou
Upéln els Tov lov Pfiua altfis Ts Epyaoios kal YmoAoyiloey THY Tiphy adTol.
Tov TpéTrov alrov Epyacias Sik THY Alow fvds cuoThpaTos kahoUpey kol o
uéBodov ararorpfis dia tiig avrikatuctdesmg. /
. M£Bodog tiig cuykpicews. . iy
X—2¢+17=0 } @) A
3x+y+16 =0 (2)
"Emaidh) efvet : x — 29 + 17 =0 <> x =2y — 17 «xal

X+ +16=0<x=— ‘*”3“15
X =2y —17 ;
(1
(R PRE LU
Eis 10 oloTtnua (B) ékppdletan & &yvwoTos X kai els Tas SUo Eiowotis
ws ouvdpTnols ToU &AAou &yvdaoTou .
‘Avti ToU (B) BuvépeBa va Excopev TS clUoTnud
x=2¢-171 (I

(n: v+ 16
S e W O

tlowow (27), &madn ol ékepboeis 2y—17 kat x elvan ioodUvapot, Adyw Tiis (1°).
AMG elvan @ (2) <= 6y -5l =—yw—16< Ty =35<>y=>5, tmo-
uéveos 1o () elvan icoSOvuL.lou TPOS TO CUTTNHA :
(4) : e } a ), O¢ropev els Ty (1") ToU (A) dmou y ThHY TI-
y=5 @
ufjy Tou &md T (2"") kol Exouev TO oUoTnua !

Hopkderypa. N& AuBT To clornuc :

dvti ToU (A) Exouev TO looblvapdy Tou :

(Brd71 1) (2') elvan ioodUvauos Tpos ThHY

oy oy e O s

x=2:5—17
ENgs
& y=>5 } x=5
glvar (—7 ,5).
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Els thy yAdoooy T ouvbhay ApTTopoUuey v& Ypaywuey
~D =
x—2y+17=0 — )
3x + y+ 16 =0
“QoTe Bitx v& Aowuey fva oUoTnua SUo Eficdoswy ué BUo &yvwoTous i1
Tfis peBodou Tfis ouykploews :
lov) AUopev Tés SUo hiotoeis dos Tpds TOV auTov &yvwoTov AX. TOV .
20v) ’Ebiccovopey Tds 8o kppdoes ToU \, &Te TTPOKUTITEL pla tElowois pe éva
uévoy &yvewaTov, Tov X xal 3ov) Avopey THy Etigwow aUThv Kol eupiokopev TOV
x “Emeira 8¢ mpoodiopilopey Tov y & ThHY piaw &mo Tas EKPPECEIS TOU.
1L MédoBog toD ypuppikoD cuvdvacuod. =1

{9 (x,¢)eR X Rkal

x—2¢9+17=0 1
\ TMapodeiypare. lov N& Aubfj 1O cUoTnua ™ } (L

3x+w+16=0] (2 A
To auornua (A) 8& dvTikaraoThcowuey pé fva iooBUvaudy Tou (B) els TO
Smotov A pla Eiowois v elvar ) (1) A § (2) xai ) &AAn Evas ypaupikds ouvdua-
ouds Tév (1) ked (2), ouugdves Tpds ThHy iBidtTa (§ 66, B), 3nA. 1) Eticwols
k(X—20+ 1NN+ AGx+y+16)=0 (3)

Els thv (3) txAéyouey Tobs dpifuous k kal A karodAnAws, doTe v& yivn
undtv & ouvteheoThs eite ToU &yvddoTou X EiTe ToU &yvadoTou . Ty, &v els ThHY
(3) 1B k = — 3 (5nA. & &vTiBeTos ToU cuvTteAsoToU ToU X els ThHY 2o ttiowov)
kal A =1 (6mA. & ourteAeaThs ToU x els THY lnv eEicwow), TéTE N (3) yiveton

—3x—2¢+ 1)+ 1Bx+yw+16) =0
~3x 4 6y—5l +3x+y+16=0=<=>Ty—-35=0< y=5.
*Edw A = 2 (8nA. & &vtifeTos ToU cuvteAeoToU TOU W els ThHy TrpidTNV) kol
k =1 (8nA. 6 ouvteheaThs ToU  els THY BeuTtépaw), ) B yiveTan :
x—2¢+ 1D +20Gx4+y+16)=0<>7x+49=0< kol x=—7
TpaxTikéds Epyafopeda kot THY Epappoyfy Tiis ueddBou alThs ds £Efis:
A& v& drradelpewusy ToV x, els T (A) moAllopev kad T& BUo wéAn THs (1) &l — B
vy roA[louey kol T& SUo wéAn Ths (2) Emi 1, olrew B¢ Eyouev :
X—2 17=0 | =3 — 3x —51 =0 1
DRl e Sooursuigie e
X+ + 16=0 | 1 3x+y+16=0 (25
M mpoaBoecos katd péAn Tév (17) kad (27), dote v& oxnuaTtiowper TOV
ypauuikdy cuwbuacuoy (3) Tév (1) ko (2), AauPdvopey : Ty — 35 =0, dnAodT)
T¢—35=0
3x +y+ 16=0 }
7o Smoiov AleTen elkdAws Kol elvon ioodUvapov Tpds To (A).
3x + 8y — 20 = 0) (1) A
—2x + 3y +55 =0] (2) :
"As dmodeipouey Tov @, ‘0 g Exer dpooriuous ouvTeAeoTds els Tas (1) kel

(2). TToAamAaoiéloper kol T& 8o pédn Tis (1) émi 3 xal T& SUo péAn Tfis (2)
éml — 8. "Exopev :

tytveto dmodoipn) ToU X, kal Trpotkuye TO ouoTnux : (B)

2Zov N& Aubfj o oUoTnua
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ROl o RiEge 20 00 3} 9x+24q;—60:0}(1')

<= (A)
—2x+ 3y + 55=0|-8 16x —24y — 440=0 ] (27
A TpocBicews koard péAn Ty (1) kal (2') eUpiokopsy TOV ypoaupixoy
ouvBuaopov alTédy 25x — 500 = 0, &pa x = 20. "AvtikafioTépey TOv X it THg
Tipfis Tou 20 els piav &mod Tds ERicchoels ToU (A) Ax. els T (1) kol éxouev :
3:2048py—-20=0<=8y=—40<=y=-—>5
Edw BfAcouer va drodefywper Tov x, & &mrolos Eyel ETEpoTTiHOUs GUVTEAE-
otds els Tas (1) xad (2), moAAamAacidlopey T& SUo péAn THs (1) Emi 2 kol T&
8Uo péAn Ths (2) &l 3. *Exopev :
(A) 3.\-}-8\p—20=0i2 s 6x+16w—40:0} (1“)
—2x+ 3¢ +55 =0|3 —6x+9+ 165=0] (2
Ak Tpoofioecos katd wéAn T (1) wkad (2'7) TrpokUTITEl O ypowMIKOS
cuvbuaopds alTdv @ 25y 4 125 =0, dniadh y = —>5.
*Exovtes UtroAoylost Tov yw elplowouey dpbows 817 dvTikaTaoTdoews elg
play &k T&v (1) xai (2) kal Tov &\hov &yvwoTov X.
“QoTe 81& v& AUowuey fva gUoTnua Slo efictoewy pt 8lo dyvdoTous (o
BaBuol) 81 Tiis peBdSou ToU ypoppikoU cuvduacpou:
lov) TroAAamAccidlopey T& péAn T TpcoTns &ml fva dpifudy k # 0 kal
TS PEAT THis SeuTépas &l Eva &piBudy A # 0, ExhéyovTes Tous k kad A el Tpoov
GoTe els Tas TpokuTtToUsas tEiocoels of guvTeheoTal Evos TG &yvdoTwWY vt
elvon durifetor 2ov) Ak Tpoodicews kaTd pEAn Tév SUo véwv thiowoswy o
AelpeTon © &yvwoTos pé Tols dwTiBéTous cuvTeAeoTas Kal pooBiopileTanl & &A-
Aos &yvwoTos kal 3ov) yvwoToU TAdov dvTos ToU fvdg dyveoTou edkdhws €U
plokopey kol oV &AAov 81’ dvTikaTaoTdoews el wiow Tév Eiowoswy ToU Sobv-
TOS CUOTHUXTOS.,
‘H péBobos ToU ypapuikoU cvvﬁuc:cuou Aéyeton kol pébodog tdv dviibé-
TOV GUVIELEGTAV.
ixH
67. AIEPEYNHZIIEZ TOY EIYETHMATOI AYO TPQTOBAGMION EZIZQLEQON ME
AYO ATNQXTOYE.

a) "EoTtw TO ocUoTnua :
(A : (1):cx:w+ va =Rl }
@ ax+py=y

Ty dvwTépeo popemny Buvarar v AdPn ké&fe clotnua TpwTou Pabuot
p¢ dlo dyvwoTous. Ta «, B, ¥, «, B, ¥’ cuuPohrilouv BeBoutvous TparyUaTiKous
Gp1fpols, T& Be x, Y TOUs &yvedoTOUS.

1 "As Umobéowuey &Ti SAcr ol dpiBpol a, B, ¥, o, B, ¥ elvan Sidgopol
TOU unBevég Ao Thv (1) epioxopev :
ﬂw

X = ko &uTikaboTévTEs TO X pé 16 foov Tou els THY (2) ToU (A)

Exouev THV (otﬁ — Py =ay —a'y.
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"Qoe elvan :
¢ = —By 3
o P i S R
x+Py=v) lp-aPy=ar -y’ @
Eis 6 (B) 1) éEicwois (4) elvon pé Eva povov &yvwoTov. ’Edv Aorrov 1) (4)
glvon Suverr), &SUvaos A &bpioTos, 8& elvcn kol T& oUotnua (B), &pa kol TO
icobUvaudy Tou (A), Buvatdy, &SUvatov fj dopioTOV &vTicaTolyws.

(B)

Lov. Auvardy elven 7 (4) &taw kad pévov Stav elven off’ — o'p # 0. “Ero~
pévog to obetmpa (A) elvon dvvatdy Srav kol povov rav eivar of —a'p-# 0-

Eis thv mepimTooo adTiy &wd Ty (4) Exopev @ g = 2%—;% ’Edv BéccopeV
. bty = s ; el
Thy Tiwhy aUThy ToU W eis Ty (3), eUplokopey x = Hﬁ’ .

Meparnpotuey &t elven: of’ — &P # 0 <= % # % (1)

2ov. ‘Eav civar of —a'B=0 kol oy —a'y # 0 fj Elowois (4) elvas
&Buvartos, Aty Umdpyer TN ToU Y Avots Tis (4). "QoTe kal &wd ThHY (3) &&v O
Umépyn AUgig g ds Tpds x kol TO oUoTnua (A) sivar @ddvatov.

Eis Ty mepimTewow adthy fyopsv: of —aB=0 <> apf’ =P <=

a—of——g. kal ay' —a'y # 0 <= ay’ == o'y <= g,— # -3,—, gropévess elven wad :
ﬁzw¢$wm
'Edw Béowuey ui =p B& éyopey a=a'p, pP=P'p xai ¥ # y'p, &5 tkdrye-
Tal :J-rro Tés (il). ‘H Elowais (1) Tol (A) yiveran: pa’x +p'y)=y xal T6 oU-
pla’x +By)=vy
xRy =y"

v& &Anbelouy ouyypdvws, 16Tt elven py' # y. AuvdpeBa v& Aéycuev gls Thy e~
plmTwow abrhy &1t ol élicmons glvol dovppifustor

otnua (A) ypapeto : ].Al giomoets aUTal elvan ddlvaTov

3ov. "Eav sivar of’ — o' = 0 xoi ay’ — o'y =0 1 &lowols (4) ylvetal
&bpioTos, To y Blvarar vé AdBn xéde Tipdy els 16 R. Els ékdotny Tipnv Tou W
dumigrorgiletan Si1& Tiis (3) ToU ouoThuaTos (B) plo pévov Tipf Tol x. TO oU-
atnua Aoy (B), &pa kod 1O (A) Exer piav anepiav Aboswv. Els iy meplmToo-
ow aUThy Eyouey :

op' —aBp =0 = ﬂg Kkl oy —ay =0« o =X,

o o Y

o |

=4

BAabt =5 =X (i
nAaBH =y
"Edw petall Tév ouvtedestdy ToU (A) loyun f (i), TéTe 1O oloTnuc
= 31 ‘ 30 1 a fon iy LX) ’
ToUto elvon ddpioToy. Admi édw Béccouey - =P, &GO TGS (iii) Exopev o=c'p,
B=p'p kad y =y'p kal ai iowoss ToU (A) yivovren
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p(ﬂ'x+ﬁ'w)=py’} S , v ;

5 f .t al dmoicn ouutimTouv els plav pévov Eiowaty, émei-
XGRS =

&n elvan p # 0. *AAAG pia Eiowois TpaTou PoBuol ds mpods X,y Exel dmel-
pous Auoeis (x,y) els 1O olvodov R x R.

Il. ’E&v elven oi o, B, &', P’ # 0 kal y =y = 0. ’Eweaidf) ai (3) xal (4)
ioxUouv, eUplokopey &mro Ty (4) 6T elvar w =0 kol amo iy (3) x =0, v
efvan af’ # B, BnAadf 1o cloTnua (A) elvon Suvarov kad Exetl piav AUow Thy
e — 10, W=,

'Eav gls Ty mepimTwov abThy elven of’ — «’f =0, SnA. %ZIBE" O
(A) elvon d&éploTov cUoTnua.

lll. ’Edv elvon a =P =0, 1616 TO ovornua (A) yivero :

0=y :

ax+py=y

cwow, T a«'x + P’y =y kol Exer &melpous AUoeis. "Edw Opoos elvan y # 0,
1O ovuotnua (A) elven &SUvertov.

Ta altd ouumepdouaTta éxopey kal els T mepimTwow katd THv dmolav
elvan o =B =0.

} ’Eqw elven y=0, 16 (A) mepiopileTan eis plav udvov éti-

IV). 'Edv elvan oo = o’ =0, &apavilerar & dvas &yvwoTos kol 1o clUoTnpa
yiveTat :
5W:Y}(D
. Rl
‘Edw elven -E—: %—, 16 (M) Exer Ty Alow :
x € R (BnAab? x = dtroloobfroTe dpifuds TporyuaTiKds)

Y= % = %—,—, Eropévews elven &dproTov.

‘Eqv elven % # —g—,’, 16 (M) elvan &BUvartov.
V. ’Eav elvot a=o' =R =p" =0, 76 ctotnua (A) ylveto :
Ox+0py=vy

0x + Oy = y' } Edw elvar y =0 kol y' =0 Exopev 8Uo TautdtnTas.

Ta x, w AcpPdvouv kal T& SUo alBaipéTous Tiuds kai Aéyouey Tapa &Ti 16 (A)
Exer Owmhfjv doprotiav Avoecov.
"Bav &va &mo & y kad ¥’ Biv elvan pndév, 1O oloTnua elvar @dbvatov..
‘H mepimrrooos a =o' =B =p' =0 &varar v& mTapousiaadi kard TH
MEAETT)V TOPAPETPIKAY CUOTHUATCV. TT.x. eis 10 olUoTnua :
A+ Dx+@A2=Dy =24
M+ Dx—A+ Dy =17
ax + Py =y
ax+py=y

] Six A=—1.
Zoprnépacpae. To oUoTnua ] Exel plav Aow kel pévor piay,
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e R R A s o s T
™ X = e Y=cor=p , &Tav, kal povov dtow, elvan af’ —a'p # 0.
"Edw et of' — B =0 kad oy’ — o'y # 0 70 ovoTnua elvar dBuvarov.
Edw elvan of’ — a’fp = 0 kai ay’ — &'y =0 10 oloTnua elvar &dpigTov.

Mapudeiypeta: lov. Ak TO oUoTNRA :

i
Yo -y =1
Exopev: a=1, p=1,y=2 «=2,p'=-1, p'=—1, y'=1 &pa:

otB'-ot'ﬁ:—l—Q:-3 0,
apa T (A) Eyer plow pdvov AUow, v :
—-2-1 1 -4

s g
2ov. Al TO cloTnpa :
Xfw=2
(A) ig
3x+3y =4

EYOUEY :
a=1,p=1,y=2 o =3p =3y =4 &a: p —ap=3-3=0 xai
ay' —a'y=4—-6=—2 #0, dpa 10 (Ay) elven &bUvaTow.

3ov. Aid 1O oUoTnua :

G
4x + 4y =8

"Exouev :
a=1, p=1, y=2, o' =4 B'=4 Yy =8 &a: f'—cp=4—-4=0
ay' —a'y =8-8=0, &pa 10 (A,) elvan &dpioTov.

Maparnpolper &1 af &Yo thiohaels ToU (Ay) elvan loodlvauor (f P’ mpo-
)UTTTEL &d THY o B1& ToMAaAcciaauou il 4). Té olvodov T&Y AUcewy ToU
(A,) elven To &

{GxW)|x+y=2} ut xeR, yeR,
BnAadt T aUvodov @ {(x,y)|y=2-—x, xR}
dov. A TO oUoTNUA :
(A 0-x+0-y=0
0-x+0- Yy = 0

Eyopev : op’ —a'P =0 xal oy’ —a'y =0, ouvendds 5 (Ay) elvan dopioTov. To
guvohov T AUoewv ToU (Ay) elven Tdpx TO clvorov SAww T&Y feuydv (X, W)
pue xeR, yeR.

B) Hopatipnoig. ‘H elpeois Ths Aloews Evds ouoThuaTos TrpwTofoaduiou
ue Slo Eiiodoes kol BUo &yvmoTous s kal 1 Siepedvnols Tou ouvTopeleTal S
Eifis © oungovolpey Ty TapdoTasy @ ap’ —a'B v THY ypdpwper s EEfs

s (et
(m) el
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‘H mapdoracis () évoudletar :

‘Etropévess of mrapaotéosis

af’ — P, oy’ — o'y,

e
p |

2uvetrdds, édw elvan '[c:' ;j # 0, TéTe 7
a
i

x vy |

o i
S e

1]

[og

You ouoTthuaTos (A) : T Sl

pia opilovee 2ag taEemg

YB' —Y'P ypdpovran :

7 Ll
Pl

Utrdpyovoa  povadikh AUois

; : . YPGQETQL :
a'x 4 Ply=y :
b, B o
o il i LT
e B i a B
’ « P | o 13"

Kol pé v popenv abtiv elven slpvnudveuTos. (AlaTumdoaTe OXETIKOV Kawdvar),

AXKHZEIZ

278) N& tmiiuBolv T ousThuata :
) x+y=3 B)2x—y+4=0
2X+2¢—6=0 x——%" +2=0
279) N& ¢mAuBolv T& ovoTthuaTa :
W) 3X+y—-6=0 B) x—-3y=6
6x +2¢ +9=0 X+ =10
280) N& tmidubolv T& ouoThuaTe :
o) 2x —5¢ =10 P) Sx4+y=3

_KJ___g_L,,:_s ~10x -2y +6=0

281) ‘Ouoiws T& ouoThpaTa :

) x4+ 3p=2 B) —2x+3py=-6
3x—5=-9y 2x -3¢+ 12=0
282) N& é¢maAuBolv T& ouoThparta :
) 3x+2¢+1=0 ) 2x4+y=a
SXx—-y+32=0 7x — 2y = 3la

293) N& ¢mAuBolv T& ouoThpaTa :
o) 2x—3y=5p~a pyX-Y+2_x+2y

Y) X—y=4
3x -3y +6=0

2X+y=5
X —w=1

Y)

Aol v

5x 4+ y =10

2 5
x—2¢y—3 X—\y
3

3x -2y =a+ 5p 5

284) N& tmAvlolv T& cuoThpaTa :
@) 20Gx—y) +3(x + ) — (x—y) =70,

3(x+2¢9) —2(x—y) + 5 (2x —y)=98
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x—29+8 x+y—6_x+4
Pl rar T e e
3x
x=3y=—7-5
285) N& tmhuBolv T& cuoThMaTa :
x+3 2x — 1 z—3w_ z4®
s
ZXIS%-FX——B—T:)L—-S 2 (22 — 3w)+ 5z + 2w) = bz — w
286) N& Biepeuvn8i] T ocuoTnua (B = TTap&UHETPOS)
B +y=3

2Zx+ @+ Dy=6

287) N& BiepeuvnBolv T& ovoThMaT: :
Q) ux—y=2 P)n@x+y)=4

X+ (u+2Dy=-2 ux + (p— Dy =2
288) TMpoaobiopioaTe Tous A kal p doTe TO cloTnua :

@A —Dx + (4u+ Dy =3

A+Dx+u—2Dy=3 v& Exn &melpous To TAfifos Avgels.
289) N& Aubolv T& ovoThuaTa @

2 1 11 18
DT y—5 —xT2yL10 Bia—gy tszoaps P
- 3 itk s RS Tl
7 hry-5 TamEl T B acxo 7y S0

e

68. TPA®IKH EMNIAYZIZ TOY ZYETHMATOZ AYO EZIZQZEQN ITPQTOY BAOGMOY
‘\\ ME AYO AINQEZTOYE.

1 X =
A) "Eotw T6 cloTnua : A'(>°E\+§3\+J 4 }

(2) dx+ Ry =Y
kol foTeo &1 Bvas TouASIoTOY &k TGV o, P elvan Sidgopos Tou 0 kaddos émrions
kol fvas TouhdyioTov & TéW o, B

To olvohov TéY onusiwy (X, y) ToU émmedov, T& omroia ikavoTroloUy THY
(1) &moTteholv plow elbeiav kabdyg érmions kai TO ocUvoAov T&V onueicw (X, W)
T4 omoia ikavotololy THy (2).

"Av TapacThowuey s TO EmimeSov Tés edfelas alTds, kol Tpds ToUTO
dprel v Oplowpey SUo onuela Tiis KaBepds & adTdv Six va Thy Xapdiouey,
TQTE 3

o) "Av Téwovtar oftal kel &v elven (8, n) TO onuelov Tfs Toufis Twv,
ToTe (kai povov) To aloTnux (A) Exer Ty povadikiy Avow (x =E, @ =n).
B) "Av of dg dve elBeion elvar TapdAAnAol, uf cupmiTTovoal, TéTE (Kal
udvov) o (A) elven &SUverrov.
¥) "Av Téhos ai ds &vw eifeion gupTiTTowy, TéTE (kai pdvov) TO oloTnUX
(A) elvon &dpioTov.
MNopadeiypata : lov. Na emAudf ypogikds To clUoTnua :
2Xx—-3y+6=0 (1
2x4+y—10=0 (2
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‘H mapacTaTikly elfeic

i}“] e Tfis Ehowoews (1) oOplletan

&md Ta onpeic A (x =3,y =

10 =0) ki B(x =0, w=2) ¢is

opboywvious &iovas xOy (o).
68 — 1).

‘H mapaoTaTikn elbeic
¢’ Ths thiodoews (2) Spileton
&rd T& onuela A' (x =5, y=0)
kal B (x =0, y = 10) els Tous
alToUs &fovag. Al elfeion ¢

! kal ¢ TéuovTtal els Ever onueiov
A — M, ToU omolov ol ouvTteTaryué-
3-2-10f 1 23 45\6 7 vat, 6trews PAémopey els TO Te-

er’ / Tpaywviopévoy gUAAOY Yd&pTou

T&Y &bdveov ¥ Oy, elven x = 3

Zx. 68—1 kal w =4 To fglyos (x=3,

y=4) elvan kown AUcis TV

eticcooecov (1) kai (2), (kad Ay pdvn). Tpdyport efven &mo thv (1) : 2-3 -3-4 4
+6=0 xkai &mo v (2) :2:-34+4—-10=0kal afp’ —a'B=2+-6=8 #0.

VW e~ ® e

Ry
\ :

2ov. N& émAUbT ypagl- 2
KOS TO oUCTNUG : by
2x — 3¢+ 6 =0 (1) 3

—4ax -+ ey +12=0 (2
‘H mrapacTaTikn evfeia €
Tfis tliowoews (1) opfleran &
TO TR onpelc A (x=—3, y =
=0) xal B(x =0, ¢ =2) &g
TS oy. 68-2.
‘H mapacTaTikn eUfeia
g Ths (2) épileTen &wod T& On-
peic A" (x=3, ¢y =0) kai B’
x=0, y=-2) eis 10 iBiov
oUoTnua &Edvev ué ThHv . "ATo [y
TO oY. 68-2 TepaTnPoUNEY ST1 Ex. 08—2
ai 8Uo evfelcn € kai € elvon wo-
pdAAnAot, uf oupmiTTovoal, S&v Exouv Aormou onpeiov Toufis. TO oUoTnua T&Y
(1) kal (2) elven &BUvarrov. "Akdun Aéyopew &1 i af Eowoes (1) kol (2) Bev
elvar ocupPipacTal.
AT eUfelas gaiveton 8T TS 8oBiv aloTnua elven &BUvaov dmmo 70 671
elvon 886 : afp’ —a'P=12—-12=0 kol oy’ —a'y=-24-24=~-48 #0.
3ov. N& #mAuB] ypogikds TO oUoTnua

Bl
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2x -3y + 6=0 (1)
—4x +6py—12=0 (2)

Al TapaoTaTikal evleion Té@v (1) kal (2) TautilovTan €ls THY € ToU Trpon-
youugvou oyruaros. ‘OpilovTtal kal af 8Uo &mo T& onuela A (— 3, 0) xai B (0,2).
"Oha & onpeia Tfis. (8) elven Algeis ToU ouoThuatos TouTou. Al (1) kai (2) oup-
mimTowy €ls plav Eloweow (elvar loodlvepor).

B) MNopatipneis. ‘H ypagikn &midvcis &vos ouoTrpaTos dv &§i8el wvToTe
ikavomoInTIk& &moTeAbouata, 1T yivovtar cediucTa, Adyw &dehidTnTos
fuddv kai &redelas TGY dpydvev, kal kaTd THY EkTédeov TAV oxedicy kal kard
Tas peTpfoels &’ alTdv. “H UoloyioTikny uéboSos EmiAUoews &idel drpIff| &mro-
TeMouaTa, TO omoubcndTepov 8¢, elvan SuvaTdy va EAdyxwpey duéows T éid-
Youev& Tns. : =

AZKHZIEIZ

290) 'EmiAloaTe ypagikds T& cuoThuaTa THs dokfoews 278.

291) "EmUoare Emions ypagikds T& cuoThpaTa Tis &oxhoews 279.

292) Afbovtan al tiodoers 5x — 13y =2 (1), 2x +yw=7 (2) xal x—2¢ =1 (3).
N& TapaoTiicete ypagikds tas figdoes autds els TO alTé oUoTnua &Edvawy. Tl TapaTnpeiTe;

. 69. ZYETHMA EEZIZQEEQN [MPQTOY BAGMOY ME TEPIZZOTEPOYE TN AYO
!\ AINQETOYE. y
' A) Eiswoig mpotov Pubpod tmdv petaPinrdv. Kdade Eflowois THs pop-
Pfis ax + Py + yz + 8 =0 (1), émovu of g, B, ¥, & elven BeSopévor wpaypaTikol
&pifuol, elven pia Elowois mpedoTou PoaBpol ué Tpels dyvdoTous X, y, .
‘Eqw elven, m.x. o # 0 kad AdPwper adBoipérous TporypaTikds TiHds Si&
ToUs y, z, BnAadh) Béowper W = A, z =y, 6mmou A €R kai w R, TéTE &TE THY

(1) 8¢ EXUEY ¢ X = _LG“”.
H (1) mpogawids émoAnfeleTar, 2&v Béocope :
_\—=,_Pf‘,i_7;“_+,_5,, W=A, z=p Bi& k& AR kal peR.

‘Hi rpigs (x = — @%ﬁﬁ, y=A, z=p) dvoudfeTan pia Moig tijg (1).

(BraxkdOe A € R kol k&e € R). “H (1) Stv dAnbelel, BePaics,Bick kéde Tpidda Tpo-
YHoTIRGY Sp1buddu. "Edv (p, A, W) elvan plor Tpids mpaypamikédy piBuddy, ol
tmadnBever Ty (1), TéTE K&Be TPIGS (P, A, u) émou p' # p, S&v EroaAnbeler THY
(1). "Eored, .. 1y EElocois x + v+z—-6=0, (c). Eqv Stcwpey y =2,z =1,
TOTE EXoHEY X+ 2 —6 =0 <>x=6 — Y — z, & Tfis orolas eUplokopey x=3
kad ) Tp1as (3, 2, 1) elven pia AUois s (&), & f Tords, X (4, 2, 1) &
elvon Aois aldriis.

B) Ziotnpa npdrov Bobpod pi tpeig GyvoToug X, vy, Z.

*Edw 5i{BwvTat Tpeis EEiodoeis TpwTov PabBuol ut Tpels peTaPAnTds ¢ ax 4~
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+Py+yz+8=0 (1), ax+BY+yz+8 =0 (2) «x+p'y+y"2+
+ 8" =0 (3) xal InroUvran i xowal AUcgeis Twv, TéTE Aéyoper OTI Exouey vd
gFmAUcwuey TO oUaTnH :

ax+ Py+ yz+8 =0 | ()
(®): ox+ Py+ yz+8 =0}
SRR NI S e 7

Kéde kowviy Aborg Tév ghiccooecow (1), (2), (3), &v Umdpyn, ovopdleTon pia
Mowg ToU ouoThpaTos Z.

*Eridvolg ToU ouoTuaTos Abyetcal 1y elpeois TGV Aloekw Tov (faw Umdp-
XOUV).

Katd Thy tmiAvow cusTtipaTos mpoTou PBofuol pé mepiocoTépous dryve-
oTous &1rd U0, Epapudlopey Tas 18las peBdBous &rahoipfis dyvedoTou, Tés dmolog
gudBopey Si1x THv AUoiy cuoTHHaTos W Blo thiocosis kal BUo &ywidaTous, dTes
padveton els T& k&TwWh TapadeiyuoTa

IMopadsiypata. lov. Na Emdv0ij 0 m’)om;m: zx_+2$ ;ico ; 2 i 8 8; A)
Metall &Y (1) kad (2) Si1&k Ttév dvmibrtav  2x +y + 3w+42=0|(3

ourTeAecTOY &rradelpopey TOV Eva &yveoTov
AX. TOV . O& elven @
Xx+y—2w—-9=0] 2 6x 4+ 2y —4w—18=0
X—2¢ Fw+5=0]1 ﬁx—2w+m+ 5=0 , 6 ypoppixds B¢ ouv-
Buacuds aUTav 8i8e1 7x — 3w — 13 = 0 (). Eis 16 oUotnua (A) dvrikabioTéuey
plow gx té@v (1) kad (2) Si& Ths (o) A.x. Ty (1) kad Exouey T cUoTnua (B) 8nA.
7x —3w— 13=0] (o)
(A) <= (B) : X—2w+w+5=0l(2)
2x +y+3w+2=0 1] (3)
MeTokU Tév (2) kai (3) &mwohelpopey kal wéAw 1oy adtdv dyvootov Y,
‘pt ve &mrd ToUs yvwoTous pas TpoTrous. “Ag EpOpUOTWHEY &K véOU TOV YPOLMIKOY
ouvBuacuov. “Exopev :
x—2¢y+w+5=0] 1 x—2¢+w+5=0
?x+\y+3co—i—2=0 AT 4x 4+ 2y + 6w +4=0
oBioews AauPdvopey T 5x + 7w 4+ 9 =0 (B), wt Ty omolaw &ls o (B) &
dvTikaTtaoThcwuey Thv Etlowow (2).
Tx—3w—13=0 l(cx‘)

kol 88 adrédy Bk wpo-

B)<=(): 5x+7a+9=0 ®
2x+y+3w+2=0 | (3)
Té ovornua (1), icoduvauov wpods To (A), Exerl Aotv dtow Kal wovoy dTav
& Aow T cUoTnua & () kot (B), o dmroiov elvan mpcdTou Pabol we Buo
Eiohoes Kol BUo &yvddoTous. Avovtes 16 oloTnua ToUTo elplokopey X = il
w=— 2, dpa elvau :
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x =1 O¢éTopev eis Thy TpiTny Elowow ToU ()
(D) wWw=—2 Tas TipGs X =1, w=—2, kai mpooBio-
2x+y+3w + 2 =0 | pifopey Tov TpiTov d&yvwoTov . Elven
2:14+y9y+3-D+2=0<xy=2.
“Qoe 10 cloTnua (A) Exel THY povaBikiy Aow (x = 1, y = 2, @ = — 2).
X+4y—20=—2] (1)
20v. N& émdv0fj © odotqpe x — 3w — 7w = 19 | (2) (A)
345y +w =15 | (3)
Al iy &miduow ToU cuoThpaTos ToUTou &S ¢papuoTwsy Thy péBodov
Tis dvTikaTaoTdoEws, AUopey plav Bk TV TGy Eichoewy g Tpds fva &yveo-
oTov kod dyTikeBioT@per THY Tiwy Tou (ouvapTricel TGY SYo EAAWY &yvhoTwy)
els 165 Aormras SUo Eliowoels ToU ouoThPOTOS. A
()<= x=-2—4y + 2w, Emopéves elvan :
x=—2—4y+ 2w Q)
(A) <= (B) (—2—4y +2w) —3p—Tw =19} (29
3(—2—4y + 2w) + 5S¢ + w=15 | (3)
AMG (2) <= — Ty — 50 =21 kai (3) <= — Ty + Tw = 21
x=—2—4y+2w] (1)

Anhedty (B) <> — Ty — 5w =21 @)
ek e 21 3
Alovtes 16 olotnue TéY (2”) kai (3') evpiokousy w=—3 kol w =0,

ote amod T (1') Exopsv x = 10.

Qore 10 A Eyer THy pova@ikny Avow (10, — 3, 0).

I) Moparipnowg. *Edw Excopev oUoTnua Teoodpwv Efichoswy Wé loopi-
Buous dryvedoTous, 81° dmraholgfis ToU Evds dywdaTou peTalU TS TPWTNS Ki
tkdorns Tév Umololmaw Eiodoewy, mpoxUTTTEl oUoTnua TPIGY EEichoEwy pE
Tpels dyvawoTous, TO émolov kad EmiAUoper. T& GuwTépw EmexTeivovTan dpofws,

kal S1& ovoThaTa ut TévTe A TepiocoTépas Ebiodooels kad ioapifuous dnvdoTous,
"_—/_/
AZKHZIEIZ
293) N& emivBolv T& ouoTAuOTS :
X—2y+w=4 2X+y+3w=—1 2x — 3y + T =4
@ 2x+y—50=29 B) —x4+y—-2w=2 Y) — X+ 2y + 120 =4
X—-3y—w=—3 —X+2y—3w=1 5x —8y+w=4
294) Né& tmiduvBolv T& ouoThuaTa :
3a—2B+5y=-5 A+3u44dv=3 3x + 2y =2
®) a+3p—6y = 35 B) —2A—Tu+12v=1 Y) 4 — 5w =1
—4a + B + 13y=—10 -5 4+ 8u=-16 w+4z2=1,2
3x + 50 =2

295) Né Seiydij ém ) Tprds (x = 3, vy =1, @ =0) elvar plx kown Abois T&v o=
OEWY :

X+ y—4do=7 (1) X+3y+w=6 (2)

Né Eetaodf &v elvan xowed AUoeis aTédv kel of Tprddes:
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151_, _‘?7 2)), (7, 0,%), (ﬁl‘_gtﬁ 5*5‘5!‘, k)

296) To cvotnua 3Xx —y + 2w =0 (1), X + 2y — w = 0 (2) molas &md Tas Tp1&das
(— 3,5,7), (6,— 10, —14), (4,0 — 6) éxer s AUoeis ;
N& 8a1x87j 671 k&Be AUcis altol ToU cuoTfuaros SideTon &md Tés x = — 3k, y = 5k,
w = Tk &1& x&be k € R.
297) N& #mAuBolv T& ouoThpaTa :
), . W ey B x+2(y+z)=1
5 7 3w —5(x+2)=—10

2x—3y+z+16=10 — 2z + 3(x + ) = 11

298) N& dmiduBolv T ouoThpaTa :

x—d el =2 ol WLl (7

ke e Blimai=
2x +3y—4z=7 Bxy 4 yay + apz =&

299) N&émAubouv Ta ouoThuaTa :

a) X+y+z=14 B) X+y+z+w=10
y+z+¢=15 2xX—y+2z2=3
z+¢+x=20 4y 4 3z =17
¢+X+yw=35 Ty—32=>5

,‘__._-f""' =)

70. TTIPOBAHMATA EYITHMATON IMPQTOBAGMION EEIZQIEQN.

A) ’Edv eis &va TrpoPAnua Urdpxour TepIoodTEROl ToU EVds &yvwoTol 1)
AUo1s Tou SUvaTar va dwayBi els Thy Abow évds cuoTnuaTos, Tou dmofov af -
owoels dudéxeTon v& elven peoToPdduion. Els thy mepitrwoa alTthy TO TROBAN-
pa &vdyetan els ThHY AUcwv fvds pwToBabuiou ouoThuaTos, dmws eafveTar &md
T k&Twh TapadelyuoTa

Iapadeiypata. lov. Efpepov & Tétpog civar katd 8 £ty peyardtepog dnd
tov adeh@ov tov “loavvny. "Yorepo ano 6 £tn ai flikio toy 0 Exovv Léyoev 11:9
Na eopebi] 1 fjiikia ExaGotov.

Aboig. “Ytrobétouer 611 elven x ) fiMkia ToU TléTpou ofjuepov kel g Tol
leodwvou. Katd Ty ékedwnow ToU TpoPAfuaTos B& elvar @ x =y 4 8 (1).
“Yorepa &mro 6 Etn 1) HAia ToU pév TTérpou B elven x + 6, ToU 8¢ &deAgol Tou

y + 6. Emeidn ai Alikioan adral 8& éxouv Adyov —IQL > 1, 0& elven :
X (6l 1
vrs— o @
x=y+8 (1)
“QoTe koreoTpwdn TO oloTnua : Rl il }
TR ()
Emre1dn mpdrertan mepl AAikias dwbpdmwy, ol &yvwoTor X Kol W rpéel
v& elven &piBuol BeTikol kal dvtds TapadekTdov opicov. "EmriAlopey TO cUoTnua :
(A) <= (B) el }<—¢a Ty }@XZSB
9x — 1ly = 12 ANy + 8)—1ly =12 =30
‘H AUois x = 38, w =30 ixawomrowl ToUs meploplopols kal &mohndever

")
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6 TpéPAnua. MpéypaT elven & TléTpos peycUTepos kaTd 8 ETn &md ToV &BeA-
pov Tou Ko EmelTer &M 6 ETn) af AAkicn Teov elven 138 + 6 = 44 kad 30 + 6 =36

g Adyov ;% = % “Qote 1y eVpedeioa AUois elvan TTapadexTr).

2ov. Eig piav #xdpopiyv Ehafov pépog 91 dtopa, &vdpes, yuvaikeg kol taadid,
Ai yovaikeg ficav 5 nepiosdtepa and 1o maadid. “Oha td Egoda floav 5.940 dpy.
kai ta inhfjpwoay ol peyalol, xale dvdpag and 100 dpoypag wai ke yvvaiko
and 80 8py. Ilooor foav of &vdpes, ai yuvaikes kal ta noadid ;

Aborg. "Edv x elvar of dwbpes, ¢ af yuvaikes kad w T& Toudik Amwd THY EK-
Quvnow Tou TrpoPAfjuaTos Exouey TO cUCTNUG 3

x+y+w=091 @)) x+y+w=91)("
A y=o+5 [@Qe @ y—w=75}@2)
100x + 80y = 5940 | (3) 5x + 4y =297 | (3"

Ao Tés (1) xad (2') 81& wpochécews TpOKUTITEL Ty X + 2@ = 96
Xx+2¢= 96] (1)
dpa B)<=(N: wy—w= 5;(2")
5x + 4y = 297 | (3")

Abovtes 10 clotnue Tév (1) xal (3") epiokopev x = 35, = 30,5.
Mpogavéds 1y Alais alTh Bév elval TapadekTh) kol Eopéveds B¢y ypeidleTol v& Tpo-
ywpnowyey els Thy elpeotv Tfis Tipfis ToU w. To mpdPAnua eivar dduvaTov cog &k
THis QUoews TGV (NTOUPEVwY TOV.

3ov. "Av iy Baciy évig oploymviov rupulinioypippov ELATTOCWUEY KOTA
Sp. kai oOEfowpey T Gyog tov katd 2p. § Emeaveid tov £hattobtal kotd 20T.u.
"Av bpog avgijcopey v faowy tov ketd 8 p. kal £lhattOempey 0 Tyog Tov Katd
3p. 1} Empaverd tov péver 1 idia. Molat ai diaotascig tob dpboywviov adtod ;

Aborwg. "Av x elvon TO piikos Ths Pdoews kal W TO Uyos els péTpa, Emeldm
TO EuPadodv dpboywriou ué BiooTdoes X kai W elvanl TO ywopevoy aUTdv Xy,
KaTd TO wpddTov pépos TS Expooviicecs B Exwpey - (x — 5) (y + 2) = xy —20 (1)
Kol kaTa TO Beutepov @ (x + 8) - (y — 3) = xy (2).

Oi &yvwoTol x,y Tpémer va elvan BeTikol dpiBuoi.

Al tiodoes (1) kol (2) EmeiTa &d Tas Tpdtes Kal Tds dvaywyds &mro-
TeAOUV TO OUCTNHA :

/

2x -5y = —10 ! ) /
(A) : Xl el } AUopev kai ebpiokopey x —_M =18, o
omoian émraAnfedouy TO TPSPANUC.

MPOBAHMATA

300) Els éva Mupvaoiov fy A pé Thy B t&tw gxouv 118 pabnrds, /| B pt whv [ 100 kel 4 T
pt Ty A 94, Mooous pabnTds éxear A x&fe pla &mo Tés Takers alTds ;
301) "Evas maTtépas OéAer vé poipdon 204.000 Spyx. els T& Tpia madik Tou, Tou elven
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7, 12 kad 15 &v6v, GoTe T& pepidia vé elven dvdhoya Tév fhmidy Tav. Tléoa 8k A&Pn k&be
Toudi;

302) *Edv Td pfikos fvds OpBoywviou avfficwuey kata Sp. kol EAaTTWOWUEY TO TTAL-
Tos Tou KaT& 2p. 7| EAQTTOoWUEY TO piikos xatd 3u. kal abifcwpey T6 TAdTOs KaTd 2| f
ETIQOVEIE TOU Bty peTaPdAietal. N& ebpebolv al Siaordoes Tou.

303) N& ebpeBolv Tpels &piBuoi o, B, v, t&w & P Sicipoluevos Sik Tol « B8y mnhikov
3 xod Umdhotrov 5, & y Sicpolpevos Si& ToU P Bi&n mnilkov 2 kal Umdhormov 1, & olrds
8t y 814 ToUu a 8idn mnAlkov 7 kol UmdAormov 3.

304) "Evas TraTépas Exer onpepov Awkiav katd 7 étn pikpotépav Tol TeTpamiaciou
+fis AAkias Ths képns Tou. “Yotepa &mwd 15 Ern al HAklen Toov 8& Exouw Adyov o5 & T mpos
cov 15. N& sUpebfi mola f HAxia ékdoTou.

305). ‘H d&méoTaos peTaty BUo mwéAewy A xal B elven 41860 p. "Amd altds dveyo-
polv ouyxpévws Bik va auvavtnoly 8Uo Tefomdpor. ‘O Evas Brawiel ThHY dpav 550 p. Tepio-
obrepov ToU &AAov, Bi&k ToUTo Katd THY ouvdvTnoly Tewv elye Siavboer 15400 mepioodTepoy
ToU &\hou. Né eipedij fi dpiaia TayiTns kadevds xal els wégov xpévov cuvnvTifnoaw dmd
Tfis dvaywpnoews Twy.

306) Tpeis yuvaikes éxouv 105 adyd. Edv eis thy P’ Swoouv f utv o' 16 —é— TGV oU-

yév s 7y 82 y' 8, ToTE kel al Tpels Egouv Tov alTdY dpiBudy alydv. Moéoa Exer ké&Be pla ;

307) Els &va Adyov dvfikouv &vBpes xal &loya xkal elvar 140 xepohal ked 340 mwébic.
TTéoor elvar ol &wdpes kKl Tooa Ta &hoy«a ;

308) ‘H owvépTnois - mohudvupor P (x) = ax® + Px? + yx + & &ix T& &pytruma 0,
1, 2, 3 5iber ds elkdvas dvmioTolyxws 0, 1, 4, 27. N& ikteheodii fi Biaipears @ (x) : (x —2).

309) "Evas Tpiyn@ios &pibuds Exer wnoiov povédwy To 0 xal &bpoiopa wnelwy 11.
“Orav BhaTTwbi} kord 396 BiBer Tov 81 EvaAdayfis TV wnelwv Tou TPOKUTTOVTS TRIYM-
piov. N& eUpebfj oUros.

310) T& yneia évos Biynelou &piBuoU Exowv &Bpotopa 11. "Av perall Tév ynelwv
Tou TapepPAndi & 5 ebplokeTon Tpiynelos, & omolos pE Tov {nTolpevoy Buyfigiov Exel &8poi-
opx ioov pt 396. TMofos elven & Siynprlos alTds ;

311) ‘O A elmsy els Tov B. «"Av poU Bwans doas Spayuas Exers 8a Exw 1.350 dpy.».
‘O B &mfvrnoe : «"Otav Eobelow 75 Spy. kal ob Simhacidons doa 8& Exw, ToTE B& peivng
ut 625 Spy.». Mbox Exer 6 rabévas ;

312) Eumropos, dtav émpdkeito v TAnpdan Thy wlav Béow &wd Tas Béka Tol pépov
els THv Olxkovouikiy *Epopiav, toképdn 611 &v TrwAfen Tepdyiov Updopatos Tpods 32 Bpy. To
pérpov 8& ToU EAeirov dropn 320 Bpy., &v Suws TO TwAnon Tpds 40 Bpy. B& ToU Helvouv kal
200 8py. Moo pérpx elxe 7o Tepdyiov Tol Updouatos kal mwéoos fito dAKATPOS & 9opPos

313) Tpeis eidor A, B, I mraifouv dwé 8o «kopdva - ypdpuaTas kal ouppwyoly dmolog
yéver v& BimAagialn T& ¥pripaTa ToU GAdou, ol xepBiler. Tailouv mpdTor of A, B kal xdve:
& A, #merta ol B, I xal xéver & B kal éhos of A, T kad xaver 6 I, ToloutoTpomas & A Exace
60 Bpy. & B txépSioe 55 Bpy. xal & M Euewe pé 40 Bpy. Tlooas elxel & wabévas &€ &pyiis;

314) T Boyelov A Trepiéxer 300 xih& eAaiou kal 16 B 340 kiAd SiagopeTikiis moidTnTos.
‘H ouvoAikd &kia ToU #Aaiou elvan 13.320 Spy. "Av petayylowpey &mod 90 wihd &mo 1o kabiva’
gls T &\ho Soyeiov Exousv pelypata Ths aUThs &Elas. Né& eUpefi f ipd Tol kol kéde
uids TrowdTnTos EAaiou.

315) "Eva Papéhr mepiéxer 240 kA& kpaoi pt 60 xiAd vepd, va &Aho Treptéxel 150 kidd
kpaol pE 90 kikd vepd. TTdoa A& Trpime v vapeitouey dmd kdde Papédl, doe vd axnuari-
cwpey pelypa &md 105 kidd kpaoi kal 45 kiAd vepd :
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KEQAAAION VIII

@\NYZMATA EIZ TO EIIIIIEAON

71. MPOEANATOAIZMENON TMHMA (EQAPMOETON AIANYEMA) EIEZ TO
EIMIITEAON

A) "As Bewpnowpey tva Emimebov E, .y, 1O #mimeSov ToU Trivaxos, kod
éméwey els adTO SUo Sidpopear peTaty Twv ompsia Tou AB (ox. 71-1).
iTo eUBUypanuoy Tpfiua pé &xpa Tou T& A,B flumopel v& Siaypapd &md &va
KwnTov onusiov eite kot THY popdw &md TO A Tpds T6 B eite kot Thv dvri-
B BeTov odTiis popdw, SnA. &md TS B mpds TO AL
To elBUypaupov Tufjpa pe &kpa Tou T& A,B pall pé Thv
popaw & T A Trpos TO B dvopdleTan 1o (Un undevikdv) mpo-
cavotohigpévoy tpfjpe dAga PriTa eite © 1o (U pndevikdv) £gap-
“ pootov dravvopa dAgx Prita kol cupPorileTte u& AB. T A &vo-
—
. T1=1  péleron @ apyn Tou EpopuocTou SicwlopaTos AB, TO & B i mi-
pag ToU AB.
’Emrions, 1O eUBUypaupoy Tufpa pE dxkpa T& A,B pali pé Ty gopav &mod
TO B mpos 16 A dvopdleTon @ O (N undevikov) TposavaToAITUEVOY TUfjux BijTa
Ao giTe : 10 (N unBevikov) E@oppoctdv didvuopa PRHTa EApa kol cUpPoA(-
{evou ut BA. To B dvopdleTon apyf, TO 8¢ A népug ToU EpapuooToU SiavUouaTos
S
BA. "QoTe @ &md kdle &x1 unBevikdy, eUBUypapuov Tufjua ToU émimédou E yev-
vévton BUo Epapuootd Siawlopata ué Tas opds Twv dwTiBéTous.

—
TTaw épapuooTtov Sidwuopa, T.x. AB, ToU &mmedou E TapioTdvetar ypo-
Qi@ els alTd pé TO elB. Tpfpe, &wd ToOv dmolov yewdTon, palU pé piav alyphv
gls TO épas Tou (Zx.71-1 kad 71-2).

‘H ed8ela, tmdww els Ty Smolow xeitan fva ipapuocTov Sidwuopx, dvoud-
letan @ @opeds (elte oThprypa) ToU EpapuocTol Biavloparos. Eis o oyx. 71-3

—

PAémete Ta épappooTa  SiowUoparta : 1) AB ué gopéa Tou Thy elBeicw-g, 2)
— —

A'B’ ué popéa Tou THY eUBeTow &' kol 3) BA" pé popéa Tou THy edeiav €.
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B) To olvolov SAwv T&dv épappooTdy Siavuopdtev fvds émimédou E

8& 1O ocupPoAilwpey ué 2.
*Eotw Tuxov fpapupooTov Sidvucua AB e 2. “Ymépyouv dmeipdpifua
tpapuooTa BiawlopaTa els TO %, TGV
Smolwv of gopels elven elfeica mapdh-

- Anhor Tpds TOV gopéa ToU AB (Zx.
' 71-2).
B "Ola aUT& T& épopuooTd Srawl-
ouaTa &oTeAoUy v yvhigiov UToguvo-
Aov ToU Z.
A / "Omes &md TO AE! dploausy TO

dvaTépw Utoolvodov TolU %, oUtws

. -2 fuopoluey v& k&pwuey kol S kabe

tpappooTdy Sidvuopa &md To %, Kat®

adTov Tov TpdTov TO ¥ BiauspileTan el UmoaUvodd Tou, kabév ék T omolwy

elven Bidgopov ToU xevoU, elven Ebvar peTall Toov dud SUo kal 1) Evwois Teov elva

6 Z. Anhabh ué TOV TponyoUuevoy TpdTov BiauepileTor TO ¥ els khageg ico-

duvapiag. Kdfe pla &mwod alrds Tds kAdoos ioobuvaulas dvoudleTan diedbuvats.

-
OUTw T.X. f| KA&ois iooBuvapias, ol dpicaper TponyouEvws &mwo 16 AB elvan
— —

uice S1eUBuvols ko dvoudleTon ievBuvarg tod AB. To AB duriker eis altmy Thy SieU-

fuvo, i, &Treos &AAeos Adyopey, TO AB Exer adThy Ty Siebbuvow. H Siebbuvos

fvds EpappooTol SiavUoupatos ol dmimédou E mopioTtavetan xal kedopiletar

amd TOV popéx Tou EiTe &md dmorawdrimoTe eUbeiav ToU émimibou E mapdiin-

Aov Tpds Tov gopéa Tou. TLy. 7 Bievbuvais Tou AB (Zy. 71-3) mopioTéveTan

&md THy elfsiav (g) ToU émiméSou E eite &md bdmoicwdfmoTte mapdAAnAGY Tng
eUbeiov ToUu E.

EpapuooTd Siaviopara pé THy 18iav SiebBuvoiy 1) fumopel v &xouw Tiy

i5lav popdw, &TréTe Abyopey 871 : TO kabbva dmo aUTd el-

—— —

vou opbpponov TRds TO &Aho, Smws T& AB xai A'B' (Ex.

71-3). 2) flutropel v éyouv dwTiBETOUS POPAS, OTOTE Aéyouey

&1 : TO kabiva & alTd elven dvrippomoy Tpds TS &AMo.

iR ~ LTPA \ RITA
Eis 70 Sx. 71.3 elvau: AB dvrippotrov ToU BYA” (ki B'A"  AS AS A
— ——
&vtippoTrov ToU AB). ’Emions elvan A'B’ dutippomov Tou g ‘&'
5 4 T A N
B"A" (xai B"A" &vrippomrov ToU A'B"). Sy T1=3

B Bl 8){

"

72. MHAENIKON EQAPMOXTON AIANYZIMA.

EiScuey &11 &md k&e un pndevikdy elBUypoppov Tufjua AB dpilovrar Suo
— —_—

¢papuooTd SiaviopaTa AB kal BA. Agxdpefa Tdpa 81 kod &mo ké&e unbevikdy

e060ypappov Trijpa AA yewwdTa fva (oUPPaTIKOY) EQUpPHOTTOY SIGVUCHY, TTOU
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16 Gvoudlopey : pndevikoy égappostov Siavvopa duTioTolXov Els TO omueioy A,

..... —

kal 10 ouuPohilouey ué AA eite pt O,. To A dvopddetan @ apyn ToU AA kol

o .
(ouyypdves) mépag ToU AA. Ax To undevikdy ipapuooTov Bicvuoua Bty Spilopev
oUTe BievBuvoy olTe popdy.

73. MHKOZ E®APMOZTOY AIANYIMATYE.

*EoTtw Eva Tuxov fgopu. Bidvuoua A_é.’OvouégsTm: pfikog ToU AB eire :
GmolUTOG TIET TOU PTB,, kol oupPolileTan pé | PT8>1, 1o ufikos ToU elBuypdupou
TuduaTos pé dkpa Ta A,B. OlTw, m.¥. §1d TO pndevikdy Sidvuoua hA, EXOUEY :
ufjkos TOU A — | AA | = pfikos ToU e¥Buyp. Tpnuatos AA = 0. levikéds TO
ufikos kdde pnSevikol EpappooTol Sravioparos efval €€ Spiouou O &p1Buds 0.

74. H IZOTHE EIZ TO SYNOAON 2 TON E@APMOITON AIANYIMATON.

A) “Eva épopuooTtdy pf undevikov Sidvuoua AB AéyeTon ioov 1) icoddva-
b N pov Trpods &AAo EQUPUOTTOV I'Z\., ¢dw, kai pdvov
\‘(\ thy, EYn TO aUTS ufikog pg TO A, ThHy adThv
BievBuvoy kad Thy adThy gopdv. TI.y. el TO
\ 3l Zy. 74-1 70 }KB’eivm iocov pé TO Fﬁ *ETrions
elvor 70 AB foov pé TO KA. ZUNPOAIKES Yp&-

—_— e

gopev : AB =TA.
Kdbe unBevikov EpappooToy Bidwuopa opileTan dos foov mpds kdbe &AAo

émions unSevikdv épapuooTov Sidwuoua.
B) ‘H opiofeioa &5& Ewola iodTnTos EXEl T yvwoTds i810TnTOS

Iy, T4—1

o) QUOKAQCTIKTY AB = AB
=5 — — -
B) ouppeTpikny : AB=TA = T'A = AB

y) HeToPaTikiy : Gl RR) . AB=K
A =RA

‘H loyls Tév iBioThHTwy ToUTwy, Tpekeiptvou Sidx T& uf undevik& épapuo-
o1& Brawlopare, EmoAnfeveTan eUkdAws UE SiooTnudpsTpoy Kal uE Tap&AANACY
peTéBeoy TOU yvdoudvos. Al T& EpopuooTd undevika SicwUouaTa ai dvwTép
iBiotnTes elvan TeAeiods pavepad.

Maeparnpioeis : 1) Elvon povepdy 871, &v Exwopsy éva épappooTov Sidwopa,
Y. TO AB, Umépyoun &eipdpifua tpapuooTd SioviouaTa, Kadiy dmd T& oTroTa

elvan foov Tpods To AB. (TTapampficaTe kal T6 ZX. 75-1 kaTwTépw).
2) Aoyw Tiis dveTépw 2as iB16TnTos Tiis Evwolas Tfis iodTnTos, dvTi v
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Aéywpey 811 @ TO AB elven foov TPSS TO F[S, HUTTOPOUpEY V& Adywuey 8T1 : A—B‘:
A elven foa peTaly Toov.
3) ‘O &vwTépw BoBels dpiopds Tfis iodTnTos SUo EpapuooTdy Sicwuaud-
Twv elval looBUvapos pé Tév EEfjs dpiopdv: Avo SiavlouoTa A_I§ kol ﬁ Aéyov-
Tat foq, éqv T& eVBUypapua TuhuaTa AA (Gpyn ToU tvos TrEpas ToU GAAoY) kal
I'B &youv ;r'é'_g\;"ré pégov. ;
(ROID,

75.0 ANTIOETA EPAPMOZITA AIANYIMATA.

—

N 5 i ; : = 3
Eva épapuooTdy, Sx1 undevikdy, Sidwuoua AB AéyeTan : «avtifetovy &GAAou
—_— g
EZ, Edw, xal pdvov g4y, Exn TO olTd pfikos ut TO EZ, v adThy Sielbuvoiy ué to
— — —
EZ xai gopdv T dvtifetov Tiis popds ToU EZ. Ty, els 70 Zy. 74-1 16 AB elven
v duifeTov Sidvuopa Tol EZ.. “Eva &AAo Sidwuopc dvTiBetov o EZ elven 1o TA.
A v oupPoAiowuey 811, Y., TO Sidwuoua AB clvou fvax Siéwuoua &uTi-
— —3 ——
Betov ToU EZ ypdooper : AB = — EZ. :
Mav pnBevikdv 2poappoocTdv Sidwuopa opiletar s Eva duTifeTov mpos
w&v &AAo undevikov épopuooTdr Sidvuopa.

—_— —_—
’Eqv 16 AB elvan &va dvifetov ToU EZ, ToTe elvon qovepdy 611 kéde Bid-
—
vuoua igov pé 70 AB elvan duTifeTov Trpds 1o

=
EZ kal mpos x&be ioov Tou. (BAémeTe kol Zy. /
75-1). Tpogowdds &var dvrifetov Evds Biowl-

oUXTOS Ké elven kal TO Iﬁﬁn?\. AB= —BA. /;/ /
ﬂapatnpnmg "Av AB elven dvriBerov

'rou FA ToTe B elvon kad TO I'A &vTiBeTov TOU / /

AB (&rati ;) Ak ToUTo EmiTpémeTon TOTE V&
—_— —
Adyoopey @ & AB, TA elvan dvrifeta peTakl
TwWv. Zx. 75 —1
76. TO EAEYOEPON AIANYIMA EIE TO EIIEAON.
"Eotw &va émimedov (E), Z 1o olUvohov T@dv EpapuoaTdy SiawuopdTy

ToU (E) kel AB &a Si&vuopa Tou Z, (T Eﬁ Bty &mrokiefeTan v& elven Eva unde-
VIKOV £QOpUOCTOV Slowucruu) Mveopilopey 6Tt Umrdpyouv &metpdpifua écpapuocrro:

SiawbopaTta oo Tpds TO AB. Té civorov (M x¥Ahaoig) drhov 1@V ooy mpog 1o AB
tpappootdy Siavucpatoy 1ob Emnédov dvopdlerar: Eva EhetBepov didvuopa Tob

e - 25 1 3 \

tmnédov kol 1O AB (kabdos kal kd&be foov ToU AB EpapuooTov Sidwuopa &md
76 Z) dvopdletan : Evag dvmimpdowros ToU EAeuliépou SicwuopaTos.

‘Omws &mwd 1O EpapuooTdv didvuopa AB dpioaper Eva ghelBepov Sidwu-
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oua, pt Tov i81ov TpdTroV fuTopoluey v Spicwouey &o kdbe dpapuoocTov B
woua ToU D fva EAelBepov Bidvuoua Tou EmiTreBou-
*Av yivn ToUTo, TéTe TO D B8& Exn Siouepiodi] €s
KA&aets (Umoouvoha) Eévas pETARU Toov dvax BVor

\@\ «
// kePepio &md Tas Omolas elvan (RE Spiopou) Eve
//’ / B £hebBepov Sravvopa.
A / /

“Eya &TrolovBnTroTeE  {pappooToy  Bidvuapd

/ / / o 1O F elvon Evas QUTITTPOCWTIOS KATTOIOU EAEU”
0 /

B¢pou BrowbopaTes ToU Emimedou.
(Zx. 76-1) “Evar #AetBepov Sibwucua Tol Emimédou elvet
kal TO pndsvikoy Eheblepov Sravvopa, Snh. TO gUvoAoY SAwv TEV undevikddy Epap”

—
pooTév SlowuoudTwy Tol émiméSou. ToUto O& 7O ovupoiilewpey pe  0-
&y éAelBepov Brdvuopa B cupPoiileTal giTe 81’ Evds AUTITTPOCWTTOV TOV?

— — 2 ’
mx. OA, Bl ktA. (Zy. 76-1) elre pé Eva pikpdy ypauua ToU dApapnTou pog
ué fva pikpdy Péros Umepdve avtou. OUTws, Stav m.x. réyopev to Ehedbepov ra-

vuopa CTK (Ty. 76— 1), 82v Ba Evvoobpev 10 Epuppootdy Sravuopa OA, nov Prémo~

—
ey eig 10 oyfipa, @Al v KAGow tdy oV mpog 0 Zpappoostov Sidvoopa OA
Epappoctdv Suvuepdtav tob Emmidov. ‘Emions STaw Aéyoopev : TO  EAeU”

Bepov Sréwuoua P (Zx. 76-1), Stv &vwoolpey TO EpappocTdv Bidwuoua, ToU PAE-
Topey els TO oxfue, dAA& THY KAGow Shev T fowy Tpds TO tpappooTov B~

wopa B ToU oyxfpaTos EpopUocTEY BlavuoHATY ToU &miéSou.

T ouvohov Sheov TV EheuBbpeov SiovucpdTowy ToU Emmédou B& TO oup~
PoAilcopey ué D,

77. MHKOZ EAEYOEPOY AIANYEMATOZX.

Mfixos &vds SiaviopaTos &md 16 Dy, Snhadn fvds EAeubépou SiawbopaTos,

toTw o, AdyeTan TO wfikos tvds SVTITTPOTLYTTOU ToU Katl cupPolileTan |.1é1 c:l 5
OUrew, 81 1O undevikdy EAeUBepov Bicwuopa 6, EXOUEV :
L R
| 0 ‘: |00|=0

o
Enueimoig, Els t& Emépeve, dtav 6& Adywuey 16 Sidwopa, K., MN Tol émwédou,
8& fwoolpey kal TO EAelBepov Sidwuopa uE fva GuTITTPSoWTOV Tou TO tpappHoaTOY Sidvuoucx

T ' s i yow i1 3 I3 T " L 3
MN ki abtd 1o iS1ov 1O EpopuooTov Sidvuoua MN. “Otav BéAcwuey v& kGvwpey Sidkpiotv
B Bnhcvawpev &v twwoolpey TO EAeUbepov f) TO fpopuooTdv.

78. H IZLOTHEZ EIZ TO ZYNOAON ..CD,,, TON EAEYOEPOQN AIANYEMATQN,

— —
*EoTtwoay AB, FTA 8Uo Tuxdvta EAetfepa SicvUouaTta ToU émimedou (E).
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O& Abywpuev 8T 10 £hedBepov Sidvuopa A_[;- elval iocov mpdg 1o £he0lspov Sidvuopa
I-K tav, kol pévov éav, 1o tpappootov E) glvan Toov mpog 0 Epuppootov }'T
ZUpPoAikéds ypipousy : AB =TA.
Elvan pavepov 8T1 8i& Ty Spiodeioav 86 Fwolaw iodTnTos foxlow ai
Tpels yvooTal 1818TnTEs, SnA. A &vakAacTikh, 1 oUMUETPIKR Kol 1) peTaBoTik.

79. ANTIOGETA AIANYEIMATA EIE TO 9,

O& Aéywpey 811 TS EAelbepov Si&vuoua 73'?[3 glvan dvtiBetov ToU EAeubépou
Siovloperros I'T'_\: kal 8& ovpPBoAilwuey PTé = — ]'_A-T ¢dw, kol povov #qv, TO Eap-
pooTody Sidvuopua A_B* elven &vtifetov ToU EpapuocTol SrowlouaTos l"_g

Elvet pavepdv &ird Tov Tpomyouuevoy dpiopdy 6Tt 1) Bick kéde «e D, UTrap-

xet &var pdvov dvTiBeTédy Tou Sidvuopa Tol D, kai 2) & elven T &uriBeToy ToU
= — — — —
o, TOTE Kal TO o elvan TO &vtifeTov ToU o . SuuPolAikdds yphgoper o = — o' kal
—_ — 2 . l
o= — o
e
80. ITPAZEIZ EIZ TO EYNOAON .@u, TON EAEYOEPON AIANYEMATON,

A) TIpéoBeoic. TTapatnphioare T& EpapuooTd SiawiopaTta AB «ai §F,
T& Omola PAémeTe el TO Topamielpws oxfiua 80-1.

B 1
To ipapuooTév Sidwuoux B dvoudletar Eve Sredo-
- —>
A/\ r xwov Sievoope Tol AB. To &t épapuoaTov Sidwuoua Al
Zx. 80—1 Aeyeton @ o G0poiopa ToU EpapuocTol AB oy o

EPUPUOTTOV Bl TMopaTtnpoUpev émions 671 o &fpoi-
opa aUTO m elvan TO EpaplooTov Bidvuoua, To dmrolov Eyel dpxhy ThHy &pxify ToU
TpcaTou kel Tépag TO Tépas Tol BeuTépou ék TV BobivTwr ipoppooTddy Bicdo-
XIKGV BiavuopdToov, :

"As A&Poopev Thpa BUo EAeubfepa SiawlopaTa AB, TA Tol ¢mméSou (5.
80-2). ‘Opilopev 6moudnmoTe &ls 1O Emimedov

fva EpappooToY Bidvuoua KA ioov TPpOs TO Eparp- e A I
HOTTOV @b_.;l(q-rémv épigouev_fvcx EpapuooTOY A/ : ! \A
Siéwuoua AM, SiaBoyikov TolU KA kal foov mpos K M
TO épopuocTdy Bidwuoua rA. ‘OpileTon ToTE, 2§ Zy. 80-2

&bBpolouct ToU KA oww T /\-FUI), TO £QUpUOTTOV
Sidvuoux KM. Té gAeUBepov Bi&vuoua KM AéyeTal @ GOpoopa ToU EAeubépou
SiavUopaTos AB ouv 7o éhelfepov Birdwuona FA. ZUUPOAIKES YPAPOLEY
AB + TA = KM
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‘H mpalis, pt v dmoiav eUpiokouey TO &Bpoioua SUo SiavuoudTwy TOU
ourddou Z,, héyeram npbeleaig péoa eig 10 Z,.
‘Qploauey dvwtépw mpdodeoy ué SUo TrpocfeTéa EAeUBepa Sioviopartar.

"EoTeo Twpa fva é?\st’:ﬁspov Sidvuoua AB (u'h undevikoy) kal Ever unSevikdv é?\so-
fepov Bidvuoua rT. Opigouev 13 &epomuc: AB + TF EAeUfepov Sidwuopa AB

Mp&pouey 5t : AB + 1 == AB + 0~ AB

AnAadn) TO undevikov éheuBepov Sidwuona slvon £E Spiopol obdEtepov oTor-
yeiov Biax MY Trpdodecv péoa el TO .

B) "ABpowepa pé neprocitepa and dvo nposletia £heibepa Sroviopara.

"Av AB, TA, EZ (Zx. 80-3) elvon Tpiar EAelBepa SiavUouaTa ToU émimédou,
dpiloper s &lpoiopa : Ké ow TA ouv éf,
kol TO oupPoliloper pi AB 4a TA + Ei, TO 7
EAeUBepor Sidwuopa, TToU TrpokUTTTEl Cos EETIS ¢ B8 I r
‘Opllousy mrpddTor 16 &fpoipa AB —{—-I:E, toTw = \
v KM. *Emeira opilopey 16 &Bpoicpa KT"Z = A N a
EZ (kaTd TG yvwoTd). TpokUmrtel TéTe TO M

s —

Siawuoua KN, To EAetBepov Bidvuopa KN elvan K
€L opiopol 1O  «&fpoloua Ké+—l'_5 -{-EE». ZX. 80-3
"Avadoyws pyaldpeda Bid TO &Bpoiocpa pé Téooopa, TEVTE KTA TTpocfeTéa EAsU-
Bepa BroviopaTa. :

Ihotyreg @ loylouv af £Efig 1816t TES !

1) "AvtipetaBeTixn : KE:-{ FA=TFR —i—Ké (Zx. 80 —4).

2) ﬂpoc’nmptczlxn (AB -+ FA) +EZ=AB + (I"A -+ EZ) (o'x 80-5).
AB -+ A = OB’ L@ @ | (AB+Th) + EZ = (OB’ + B'A") + AZ =OF'

OA'
e —_— —3 — —_ —, Seous —
FA-i AB“OA -J-AE—OE AB 4+ (TA + EZ) = OB’ + (B'A" + A'Z") =OZ’
éTir
ZI
Al’
0 B’
ARz
sotind, ST B ol
A B r =
Zx. 80-5
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3) ’I5idTns Ths Siaypaefs :

AB“FA@AB—}—EZ I'A+EZ

‘H &maAnBeuois Tiis foxvos Tiis 1816tnTos 3) elven edkoAwTdrn.
4) ABLx=AB<>x=0

Mapatfipnors. Katd Thyv elpeoiv ToU &bpoiopaTos KB+F13 eiTe, ToOU

elvan 16 1810V, TOU ra -+ Aé TapaTnpoUper 8T1, tav ol gopsls TV Biawuoud-
Tov Stv elvan TapdAAn Ao, o*xr]um-(gs-rm (Zx.80—4) Evar TrarpoAAnAdy pauoy OA'EB’

kal 611 TS EAeUBepov Bi1&vuopa OE Trou Exel Sievbuvoy ThHy Bleueucnu Tiis Sio-

ywviou OE, elven 1d &Bpoioua Tév EAeubépwv Srovuaudrooy AB ol TA. "Humo-
poUpev Aoy, Trpokeipévou va slpwpey TO &bpoiopa SUo EAeubépuwr Slowucruét-

TV, v& A&Poopey, pgé Tuxov anueiov O dg C(p)(T]\J, éq)c:puoc‘m Sravvopava OB

OA’, dvTioToixws loa Tpos T& EpapuooTd AB a FA KATOTIY v& oXNUaTIow-
pev TO mapaAAnAdypoupor OA'EB’ pe SUo Trpookelpévas TAEupds Tou T& TuM-
[Ileq et OB QA’', omdTe To sxov ™V BIEUchw Tiis Sicrywviou EAeUBepov B16-

VUopa OE elvon T6 &bBporopa AB + FA (Kavov tod rapoldinloyplppov).
') "Agaipeorg. "Av ATB, I:& elvan 8o EAelBepa Bicwlopata Emi EmimeSou

—

kal A" elvar 10 &AelBepor Sidwuopa TO dvtifeTov ToU EAeubipou r[x, BnAabn:

— — = -

MA" =—T4A, TéTte Sdvopdletan @ Swagpopa AB minv I'A, kai oupPoAllercn ué
/-\_é FA TO &bpoiopa AB + A AnAadry: AB —TA = AB + FA = AB “+
+ (- I"A).

A& v ebpoopev Aortrov Thv Siagopdy tvds AeuBépou BiowliouoTos FA &mo
=
&AAo AB, dpkei v Trpocbécwpsey els TO pelmtéov Sidvuoua 16 dutlfeTov TOU dgar-
petéou BiavlopaTos.
5 — - >
‘H Tp&lis, ué Ty dmoiav eUpiokouey Ty Biopopdv AB — A Aéyeton apor-
£ =5
peorg Tou A &mo 10 AB, péox els 10 clvodov Z,,.
Eis 10 (Zx. 80-6) PAémeTe fva TPITIOV KATAOKEUT|S THS Biopopds AB —TA;
Mg Gpxfiv TO TuxOv onueiov O; Tou émimédov AcuPdavouer TO ipoppoaTov Bid-
iy —
wopa O,E foov mpos 16 épapuocoTov AB. "Emerta pé &pyfyv 16 mépas E ol O,
AauPdvopsy 1O EpapuocTor Sidwuoua EZ, &vrifetov ToU écpo:puoc*ro&ﬁ. Td

EAeUBepov Sidwuopa OT:Z elvarl To Sidwuopa TO foov pé AB - TA.
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"Eves Seltepos Tpdros elvan & iR (Sx. 80-7) : AcuPdvopey §Uo 2papuocTa

SiowUouaTa ué Kowny dpyxny éva anueiov O, Tou émmedou, O,E ioov ut 7O Epap-

A I
B
/ E 7 Bgl -
A /f il A
o z 04
Zy. 80—6 Zx. 80—-7

HOTTOV AB xoi O—?i ioov p¢ 1O EpapuoaTdy TA. “Emerra AauPdvopey TO EAeU-
Bepov Bidvuopa Z;F: 76 &mrolov elvan 76 Sidwuopa TO foov ué P_.é - l“_A>, 5nA.
AB -TA = ZE.
e s — —> ey et — —
Mpéypor : O, Z +ZE=0,E = ZE=0O,E—-0,Z = AB —TA.

—
Enpeiooig: To épappooTdy Bidvuopa OM, T dmolov &xer dpyfv Tuxov onpeiov O
ToU ¢méBou kai Trépas Eva onueiov M ToU EmiméSov, Aéyetan Sravvopatikil aktig Tou on-
pelov M dos pods &pynv T O.

2
A) "Av MN elvat va épappooTov Bidvuopa ToU &mi- N
méBou kal O Tuyov onueiov ToU EmiméSou, TéTE elvon gave-
— — —
pov 011 Ba Excoper (2x. 80-8) : OM + MN = ON, d&px M
g AR e S e ks
MN = ON -t (— OM), 8nA. MN = ON — OM
“Qote: wav Epoppoctov didvuepa tob Emnédov sivan
Swpopa. tijg dravvoparkilg dktivog tol mépatog tov pelov
tijv Swvvopanikiy dxtivo tfig dpxfic Tov g npdg dpynv g
tov toyov onpeiov O tod Emnédov. 5x. 80—8

— —_
E) "Edv AB kol Al elven BUo foa épapuootd SicviopaTa TOTE 7

—r = e HEEE RS = o
AB = AT <> AB + BA = BA + AT < AA =Bl
AZKHIEIZ Tl

316) N& edpete pé Tov kowdva ToU TapoAAnioypdppou TS &Bpoiopa T&Y Blavuopd-
Twv 100 Iy, 80-9, &pol uetagépere TO oxfipa els TO TeTpdBidy cas ut Siagavis) mpdTov ME
- —3 > > — —
iy oeipdy OA 4 OB + OF 4+ OA ke Emerre OF 4+ OA + OA + OB. Tl mapoarnpeite
ouykpivovTes T& SiaviouaTa T& dmoia euplokeTs ;
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317) Els & =x. 80-10 & OF elven 7o &Oporopa Tou SiavUopartos OA kal Evds &MAou

a

Zx. 80- 9 Ty. 8010

BrovuopaTos pg dpxny T O. N& kaTookeudoeTs altd Td &Aho Sidwuopa.
— > —
318) Avo Siavlopata OA kol OB elven loopnkn. Né& Seffete 871 16 Sidvwuopa OA =

= 6_A’+ OB £xe1 popta THY S1xoTdpov THs ywvlas (OA, OB). I
319) *Agol dmoTutrdooeTe érdvew els Brapavis yapTl

T& Sravvopara ToU Zx. (80 — 11) v& T& peTaépete els TO

TeTp&di1oy cos kaf, els Tpla ywpioTd oxedidouaTa, va k-

TeAboeTe Tas &koAouBous Tpdiers :

— — >
«) (OA + OB)— OF 0 o
ey — —
B) OA -+ (OB — O
v) (CA —OF) + OB Sx. 8011
e A

pétrel v& eUpeTe Tpla foa SiavUouparta. ’Evlupeiofs dvmioTolyous iocoTnTas &md Tov,
dAyeBpikdy Aoyiopdy ;

r 320) N& Beitere pé v PoniBeiaw Tév SrovuoudTwy 811 al
Siaywvior ToU TapaAAnAoypdpuoy Siyotououv Ay pla Thy
&AAN V.

Avows. "Eoteo ABIA Evar mrapahinAdypou-
pov (Zx. 80-12) kal O 16 péoov This Biaywviov

- — —>
Zx. 80— 12 AT. Tlaparnpoupey &1 elvon : AOD 4+ OB =
= AB kai AO + B — Ak
*AMAK EE GTroBéoews T& SeUTepa PEAT TG looTnTwy abTdy elvan Toa (PTEE:
—_— m— —_— —_— —_
= AlN), &pa 8& elvon : AO 4+ OB = AO + OT.
S —
kol pg Epappoytv Ths iBi1éTnTos Tis Sicrypaefis (émaidn AO = OF) f& Exoopen :
— Py — — — —
AO + OB = A0+ OI' = OB = AO
*AMAG, ol T SiawlopaTa OB ol AO elvon fow, keivran £l ToU avod
popiws fi &l TapedAiiwy gopéwv. “Exour Suws Evat kowow onueiov, 1o O, &pa
ketvTal éml ToU alToU popéws kal &meidn) elvan OB = 15\_6, 10 O elven péoov Tiis

Biorycoviou AB.
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321) N& clpete T& &xdhouba Sravioparta ’(l(*mplg oxfiua) :

G)K§+Br¢,‘__) B) OB —OA = ;
y) AB —(TA + AD) = ; 8) (AL + AD) —AD ;

322) El; TO 0 OX: 80—13 Exete BUo EAeUfepa Bia-
viopaTa AB xal FA Zn‘ren‘rm v& elpete 1O EAelfepov

Sidwopa T6 Toov pt AB + FA kaTd 8Uo TpdTToUs (&eou 8
peTapépeTe pt Siaxpavis yaptl Ta SiavlopaTa els TO Te- ~
TpdBidy gos). 4 2

N& elpete duoleos T EAelBepov Bidvuoua TO foov o

ut AB—TA. =x. 80—13,
ET) Iolhanhocroopds Ehsvbipov vafm’uumg ini mpaypatikdv aplpdv.
"EoTtew Tuydv EAelBepov Sidwuopa AB xad p -rrpcxyl.ﬁ;rmos &p18pds.

1) "Av p =0, &pilopev s ywopevov ol 0 &l 16 AB, cuppoiikés 0 - AB,
TO undevikdv EAelbepov Sidwuoua. “Hrol.
—_

VABeDo:0-AB=0 (8 &piouod)
2) "Avp # O_KEi AB = 6:_':619 Spllopev :
p-AB = —p (=10 ;
3) "Avp # 0 xed AB # 0, ToTE opigoueu & td yvopevov tob p Emi 10 Ehed-

Oepov 5mvuupv. AB kal oupPohilousy p. AB 10 £hevlBepov Buivuapul \ro onoio!
opileran dg £Efig:
ArelBuvais Tou ) BielBuvals Tol AB gopd Tou ) pop& ToU AB & p >0,

fi dviBetéds Tns 8¢, & p < 0 xai pfikos Tou & BeTirds cp10u65| p\ ] AB i
r_K
‘O p Myetai TéTe : Abéyog Tob TA npog 10 AB xad cuuBoMleTan ut A:é p.
Ofrtw m.y. sls TO Tapamielpws oxfjua 80 - 14
even TA =2 KE [T el AT’; elvar TS SpdppoTrov
TOU AB EAelBepov Sidwuopa pé piikos 2 - IAB{
Néyopev els Thy mepimTwoow adThy &1 & Adyos A/
s —» TA
ToU A mpos 1o AB elvan 2 xal ypdoopey = =
AB
o Sy. 80—14
‘H mpdlis pt Thv dmoiaw elplokopey To FA émod Tov 2
—
kol T K>B Atyetan moAAaTrAcoioopos Tou AB éml Tov 2.
B8 * 4 Els 10 Zy. 80-15 PAémere TO EAel-
Apr™ - pD Bepov Bi&vuouo A3 7\% kod TO BAeU-
I Gepov Bicwuopa EZ =—6- AB
K@ E rpdtqpouev 5¢ éEc’b c">'n :
ra
— =3« l = =-—6
AB KE

loytowy al &Efis 1BioTnTes ¢
o) (— 2)- (BAB) = —6AB =

Zy. 80— 15
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(—-2-3) AB =EZ (Zx. 80 - 15) kai yevixéds :A - (pxé) =A-p):- A—B>, &mrou A,p,
TPy HaTIKOL &pleuoi, kol AB TUYOV é)\a’;ﬂspou Siavuopa.

]3) p (AB -+ FA) _pAB +p- I'A 8ToU p TUXWV TTPOYHATIKOS cxpleuo;
ket AB A TuxovTa EAsifepa SiaviopaTa.

‘H 1816tns altn  EmaAnbeleTon ev-
KOAws B1d p =2, ué 16 Zy. 80-16, dmou

?\uuBc'xvousu_a’E = ;\_é, EZ= I:K, apa 0L =
— AB B FA. Bl Tfs Huevbeios OE Aap-
Bdvopsy EH = AB, éméte OH =2- AB.

B Errl This fueuBelas 62 AouPBdvopey Z(S =
g p r/( B2, bméTe cSéiz - (AB +TA). *Edv Téopat
Iy. 80— 16 xapdEeoper T HO, #Aumopoluey v Siami-
oTWoWHEY PE TOV BiaPfiTny 611 HO=2-TA

248

kal pE ToapdAAnAov peTébeciv ToU yudpovos  &Ti gi” I:I—(% “Qote elven :
08 — Of + HO, SnAoadH 2- (AB + A) = 9AB + oTA.

AZKHZIEIZ

323) AilBeton 1o EAelbepov Sidwuoua }?B- (Zx. 80-17) wal
{nTeiTon v& kaTaokevaobolv SiaviopaTa ioa Tpos TO :

«) 3 AB By 2l g
2 A
2- AB &) .2 . AB
v 4 Sy. 80—17
8 324) AfSovton Ta tAelfepa Sraviopata AB xal FA (Z)(/./
80—18) elg Eva Emiwebov kal {nTelTor v kaTaokeuaobouv Té © /
— — 3> 2 —> it —
@) 2AB 4 374, B) = AB4 2 TA y)AB —2TA. \
A —«—"’)
f— =7

Zx. 80 - 18

81. AIANYEMATA EIII AZONOZI (OAIZOAINONTA).

A) "Eotw (E) &va émimedov kai & pla edeia Tou. “Yrrépyouv dmeipdpifuc
tpapuooTd SrawiouaTta ToU (E) pé kowov gopéa Teov TN eVleiov e “Omrews dpi-
oapey T Evwolaw EAelBepov Bidvuoua ToU EmiméBou &mod ThH Ewolaw : dpapuo-
oTov Bidvuouax Tou EmiméSov, katd ToOV 1810V dkpiPdds Tpdmrov dmd THY Ewvola :
tpappooToy Sidwuopa Tiis eVfeias opileton 1) Ewoix : EAeUBepov Bidwuoua Tfis
ePeios.
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‘O épiopds Tis lodtnTos, ToU dbpolouaros k.T.A., ToU Ewoopey dix TG
EheUBepar BravlopaTta ToU émimédou, BiBovtan évteAdds Spolws kal Sik T& EAeU-
Bepa SiavlouaTe, T& OTroia gépovTan étrl eUBelas. Zuvnifws TO EAelfepov Sidwuopa
el eUBelos dvoudleTon dhoBuivov Sidvuopa.

B) "Eotw (Zy. 81-1) pla edfeic x'x AopPdvopey &’ adrfis fva (albaipeTov
onueiov O xai Sefidr adroU &va dAdo (albaipeTtov ¢mions) onueiov ©.

‘Opllopev Teopa ThHY BeTikfjy gopdv Tfis x'x, SnA. rposavarodiopsy ThHY

X'X. Zuupoovouuey vi AauPBéveTen odTows f BeTixn) popd THs X'x kad 10 0B, doTe
e i 3 - r

) x'x v& Exn BeTiknY popdw THY gopdw ToU OO. ‘H mpocavaToAiouévn elfeiax x'x
T - —

uolU ut 76 O kal 6 0O EnAad?) T6 ouvolov {TposavaroAiouévn evfeia x'x,0,00}

ovopaletan @ GEmv x'Ox, T Sidvwuopa 08 Aéyetan : povadiaiov Si@vvopa Tou

&fovos x'Ox. To elfUypaupoy Tufjua pé dxpa T& 0,0 8& AcuPdveTon ¢ Hovds

HETPIITECS TAW eUBuypdupcoy Tun- s .
pétwy ToU &fovos x'Ox. To on- & y ' x
pefov O yoopiler Tov &fova x'Ox elg zx. 8l-l

8uo fuiatovas. Tov Ox, oU AéyeTan kol Detikdg MubEwov ol x'Ox kai Tov O/,
moU AéyeTan kol dpvnrikdg fuaéov ToU x'Ox.
[) "Akyeppkn tpf &pappootod davicpatog éni GEovoe.
2
"EoTw fva émimedov (E), TuxoUoa elfeia x'x ToU (E) kai AB Tuxdv épap-
pooTov Sicwuopa éml Tis x'x (Zx. 82 - 2).
’Eqw mpocavaToAiowpey THY

c e B / s0Belay X'x kal THY KOTAOTHTWUEY

Lkt s SMER SOl S , g 3
x' U F o raTap4 $e 7 ¥ ¥ ¥ 4tove, TéTE TO onueiov A 8& #xn
Zy. 812 plov TeTunuévny, EoTtw XA &l ToU

&tovos x'Ox kal TO onpeiov B ulav Tetpnuévny, fotw xp . ‘H Siapopd xp — X
(TeTunpévn Tol Tréportos B petov TeTpnuévn Tiis dpyfis A ToU Rg) elven Evas Tpory -
HaTikos &p1fucs. ‘O &piBpds aldTods dvouddeTan @ Ghyefpiki] tipf ToU P—\E ¢l ToU
&tovos x'Ox ko oupPolileTon vé AB. ety

Olreo m.x. elg 1O Ty, B1-2 &youev: o) &Ay. Tiuf) ToU AB = AB=xp —x4
=3-9 = —6 &vy. T To0 AA =AA=9—9= 0, &Ay. T ToU BB
?P_B: 3—-3=0, dAy. Tiun TOU 00 =00=1-0= 1, &Ay. Tipf) ToU (36 =
B0=0—-1=—1 krA.

82. IAIOTHEZ TOY CHASLES (ZAA).
"EoTew x'x Tuycov &ty Tol émméSou (E) kad A,B,T, Tpla TuxdvTa enueia
SR e : ) - — e . A . o
Tou &tovos. Awx Ta Biowlopata AB, BI, AT, loylel, s yvwoTdy, &1t :

—i

— —_—
AB + Bl = AT
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Eqv AB, BT, AT elvan af dAyePpixal Tipal Tév dveorépe Sicvuoudmoy,
ToTe loyUel émions :
AB + Bl = AT
TMpéypary, &v Xs , Xp, Xr elvan af tetunpéven tév A,B,T, éml Tol  &fo-
vos, 8 eiven :
AB = Xpu— X ko Bl = Xp — Xy, émopévos :
ABEE BT e S S S el e AT
A& Téooepa onueia A, B, I, A, émwodnmoTe TomoBeTnuévar émi &fovog
— Rt —= —> et — s S
ioyuel émions : AB + Bl +TA = AA kai AB 4 Bl + TA = AA.
T& mponyolpsva yevikebovTan eUkdAws kai 81’ doadnmoTe (Temepoouévou
TTATBouUs) onueia &l &Eovos.

(

|

o S |

/ AZKHZEIZ
a 325) Tlévte onueiax A, B, T, A, E elvan TomoBernuéva el &fovos ué Tpdmov adbaipe-
Tov. N& elpete T &bpoiopaTa :
—> — =r= —_— e h— = e S —_—
a) BA + AB + Al B) AE + Ba-+ AA, y) Bl + AE + AA + EB,
e == — Eog —> — — S e
5) Al + AB + AB, &) AA — AB — BT, s) EI + AE + B — AB.
326) Tpix onueiax A, B, I' elven dopiopéva pé geipay albaipetov imi &Eovos. N& ef-
pETE Tas diagopds :
@) AB—TB, B) BA—TA, y) AB—Al, 8) BA—BI, ¢ rA—TB.
327) "Eotew 871 &l fvds &fovos elvan coplopéva Téooepa onueic A, B, I, A oUTws,
&HoTe AB = — 6, Bl = + 4, TA = + 8. Xopls va xéuete oxfiua o) N& elpete T4 :
BA, AT, AB, AA + AT, FA—TB, BA — Br - TA.

B) N& UtmoAoyicete To E—Z_, & elvan AE = — 3 xai BZ — — 9.

328) Aidovrton Emwi &fovos BUo BiawlopaTa O_A)‘ xai OB>. N& kaTaokeukoeTe fvot Tpi-
Tov Sidvuopx, doTe v& elven ;
= s | e
a) OA+OB+0Or=0 p) OA+ Ol =08B
)/329) Téooapax onueia- A, B, I, A &mi &lovos x'Ox &iBovrten pé Tas TeTunpévas Twy
Xa =2, Xp=—4, Xpr =5, Xa =—1T1.
ZnTeiton : o) va eUpeTe Tas SAYEPpikds Tiuds kafevos &mo Ta SiawiouoTa : ABT
—B—A), XF, Fﬂ}, A_A), B_K B) v& émoAnbelceTe Tas iodTnTas :
“AB + Bl =Al, AT {TA+AA=0, BA-Br=TA
330) Eml &tovos x'Ox Bibovtal T& onueia A xai B &i1& Tdv TeTpnpéveoy Tow XA =
= 3, XB = — 5. ZnTeltan : o) vék elpete Tds TeTunuévas T onuelwv E, Z, H, © v yvwpi-
LeTe ST1 AE =4, BZ=8, HA=—-2, @B =12. Ti TOPATNPEITE OYeTIKGS pé TS ompeia A
xal Z ; B) N& eUpete ThHy TeTpunuévny X ToU onuelou M, moU kaBopilete &md x&be plavy Tév
looTrToov :

AM =BA, AM=MB, MA=2-AB, 3-AM—-MN=0
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| 83. TTAATIA KAT OPOH IMPOBOAH AIANYEZMATOZ EIl EYOEIAN TOY EIIIEAOY
\ TOY.

“Eotw Sidwuoua AB fvos émmedou (E) kod uia edfeix (€) ToU EmimréSou
ToUTou, Zx. 83-1. "Eotw
droun kai pia &GAAT eU-
BeTcr (¢7) ToU (E), f) omroia
v& efven Téwvouca s (g).
Ao Ta onueia A,B gé-
popey TAs TrapaAATiAous
This (") aUTen Spilouv émi
Tiis (e) T& onueix A’, B,
oUVETT&S Kal TO Bidvuoua

A'E" ToUTo ovopdleTon :
Zx. 83—1 npofoli Tob AB ini 1\
(e) nopailfniog mpodg TTV
— —>
(€)-Eidixdys, &w e’ | ¢ TéTE i TpoPorry A'B’ Tou AB &mi Ty (&) mapaAiniws
Tpds T (') dvopddetan 1 6pBT mpoforn ToU AB & v (g).

Ochpnuo t@v npoPoidv. “EoTtwoov T& SiovlopaTa A}B, FA 7ol tmimé-
Sou (E) dpgoTepa un undevikd kad Ths aUThs Sieublvoecws (cuyypauuikd), kal
ATB}', ["A’ of TpoPohai Twv &l etfeiay () ToU (E) TrapodAniws Tpds THY £d-

Oeiow (") ToU (E). Al mpopoial alTon Bev eiven dvarykaicws opbad.

loyUer ToTE TO Eifis Ocdpnpo. :

s AR me R R
0i héyou — ki — givar ooy, fjtou:
A A’
e —
Aby. B
ra A"

TouTo éEnyeiton dos EEfs : Zynmuatifoper T& Tplywva AAB, TMA &1k TGy
moapohAnAwy AN xai TM mpos Thy (g). T& Tplywva adtd eivar Spoia, 8161 af
yovien Toov evar oo (oxnuatilovtor Uod mAsUpdY TapaAAfiAwy kal Suoppd-
). “Apa Exour T& PNKN TV TAsUp&dY Twv (s Tpos THY UTHY povada).
duahoya. ZUVETTEds :

| AB | _ | AA |
|TA| | ™ |
e |BA|=|AB |, |TM|=|F™]
AR TR
o, | ELIEEL
| Al |Fa|
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*ANAG lov) &v efvan AB SpdppoTrov ToU ﬁi, TOTE glval :
o) AB’ SpoppoTrov ToU A ko
By A8 AB | sii BB o s |

A A | A A"

ko Adyw THs (1) 8& Exoouev :

- —
AB A'B
e e e
rA ra

A =
20v) &v elven AB dvrippotrov ToU TA, TéTe elven :

— —
a) A'B’ dvrippotrov ToU MA' kad

e | R ===
B e PR B LA
rA | ra | ra | T2 |
&0ev Aoyw This (1) mwéAw 8& Eyxcopev :
AB _ AB
TAS ik

"Htot 6 Aéyog 8o Savvoparov tijg adtiig dievbivesng, icotto mpdg tov
Adyov 1@V mpofordv twv Eni piav £00siav tod Emmnédov tov.

Znovdaio mapatfpnols: EiSopsv dvwtépw 6Ti:

AB e AR g ; el =
e s = } . tav Ta Srcwvtopata A'BY, T'A" elvar dpdppomra
A AT LAY i
AL N | 7 | —
Kal — = —— = — —=—, tav 1& A'B’, T"A’ elven dutippoma:
FA e JiA: | /& |
T R e W S
AN kel = = ——, &av T& A'B’, A’ elven dpdppoTa
N ra :
my _ | o =
Kai —— =— —— , é&w t& A'B’, "A" elvan &vtippoTa.
A | Fa | '

“loyber Eropévess :

N& SioTutwdfi AekTIKGDS TO cupmépacpa.

ST T" 3 - v € 1 Ea
Katomv ToUTtou, éav 00 =1 elvan 10 povadiaiov Sidwucua évos &fovos
o Agye
AB Ll

AT i e ey ; \ AB
kKai AB &va Siavuoua émi Tol &Eovos ToUTov, B elvan : == = AB
—_— e
“‘Ofsv AB = AB -1-

i 1
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84. TIPOZANATOAIZMENH TQNIA.

Ao Ty Tecopetpiov pds eivan yvewoTh 7| Ewola Tfis TPOCAUXTOALGUEVNS
yovias. YmevBupilopey kaTwTépw Soo pds Ypeidlovtar Bia THY omoudny TGV
TplywvoueTpikdy dpiBudy Tiis ofelas yoovias. A Ty EToTTIKNY Epunueiow TTS
tvvolas Tfis TposavaToAiopéuns ywvias, YroBéTouer T pua Hueudelx dpxfis O,
oTpépeTan Trepl T6 O KaT& THY gopdw Tiis KifoEws TGV BelkTdy TOU dpohoyioy
i Ty dwtifetov alThs, dmod wiow &pyixny féow OA els piov Tehikny Béow OB,
dTws gaiveton Bia Siapdpous TepITTWOElS s TO oy. 84-L.

‘H oTpopf aiTn yewd piow ywviav, Thy émoiow ouuBoiilousy pé 9( (OA,
OB) ¢is iy o meplmTwot kel THY dvopdloper dpynukiy yoviay, kai 8i& ToU
oupPoiou %: (OA, OB) els Thv Seutépav kol THY dvoudlopey BeTikiv yoviav. Ka-
Bepla &mo Tds oUtw oynuamifopévas yowvias AéyeTan mpocavatolopévn yovia.
SuviBos, €ls TO oxfipe, Eva kauUAov BéAos els TO ECWTEPIKOV TT|S ywvias Qove-
pouel THY popdy TEPICTPOPRS Tiis NHeuBeias 1) dmoia Siaypdgel THy yewviow.

E
8 8
“’J) i - 4 W ®) \
(d
a
0 . : . '7. Y

Sy 84— 1

‘H OA Aéyetcn apyxi) mhevpd Tis yowvics kai fj OB tehiki nhevpa alTHS.
To O Aéyeton Kopugi TRs yewvics.

‘H &pyixf Theup& OA BlvaTca oTpepopévn vd Bicypdayn ocacdimoTe
TATpEls Yoovias TpoToU va AdRy Ty TeAwkfy Béow avTis OB. “Yrdpyouv Aoi-

(¥) “I8pushe ic Terywvopetsiag Bewpeitoar & “Immapyoc (150 7.X.), “EXdmy doTpovipog
wob polnporiadg amd iy Nivowey tFg Bibuviae.
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Trov &melpapifuol yovian e TNV aUTHY GEXIKNY kel TN Ty TEAIKTY TTAEUPAY,
Berikad 1) &pvnTikadi.

‘H &AyePpikn) Tipt wds yeovios eivan &piBpods BeTixds, Eav 1) yovia shal
QeTixf) Kol &pynTikSs, &&v elvan dpvnTikn. OUtw T.¥., s TO dvewTépw oy. 841
(e) 1 L (OA, OB) Exer ShyePpikiiy T 45° 6 4 (OA, OE) ToU ox. 84-1 (B)
gy &Ay. iy — 45°, 1 3 (OA, OB) eis 16 ox. 84-1 (y) éxer ddy. Tufy — 315
kai f 4 (OA, OB) ToU oyx. 841 (8) Exet &y. Tipmy 3600 + 450 = 405", Mix
Ge-mff] ywvix, wkpoTépa THs épbfis kal peycAuTépa THs undevikiis Aédyetan 05eln
yovia.

‘Etropéveaos 1) &AyePpikn Tiuh wds GeTikifis otelas yowvias elvon peyciuTtépa
vou 0° kai wikpoTépar TGV 90°.

85. T'QNIA EIX KANONIKHN @EZIN.

O& Atyopev o611 pia yovia 8 eUpioketon els kavovikiny 0&civ ds pos fva
Sdpfokavovikov cUoTnpa &tovev XOY, eav 7 yevia 6 Exn Tomoferndf émdvw
gl TO émiedov XOY olUnws, cote ) xopugn Tns va eUpioketal els 10 O kal 1
&pXIKT] TTAEUPG TNs va Exn TauTiobf) ué Tov Nuidtova OX. "Edv 7 ywvia elvan
pio dfeia yoovia, dtav Tebn els kavovikny Béow, 7 TeAikn) TAeupd Tns 8 elpedi
gl TO E0WTEPIKOY TTiS TIPOTNS Ywvics TGV dldvey, dTras PAETEeTE &is TO ox. 85-1.

P (Xn,9)

e o] o nEX
Sx. 85 — 1 Tx.86 — 1

TPIFQNOMETPIKAI ZYNAPTHZIEIZ OZEIAZ () TONIAZ

86. HMITONON OZEIAL T'ONIAZX.

A) "Eoteo [ 10 cUvohov TGy ofeidv ywmdy kol 8 pic petafAnTd, 7 omola
Acppavel TIRGS &1rd T ovvorov T, Ké&Be Tipny Aoirdv s 6 &mé 1o [ elven pia
dfeia yowvia.

*Eorw pla yovia 0 s kavovikdy Béow (. 86 — 1) xal P (x, @) Tuxdv on-
ueiov &mi THs TeAkfis TAeupds Tiis 8, Sidpopov Tis dpxfis O.

’Ovopddopsy fpitovov Tis yowvias 6, SUPPOAIKES N8, Tov Adyov %, dmou
p TO pfjkos THS SlowuouaTIKis &kTivog OP Ko W 1) TeTorypévn ToU onueiou P.
AnAadt) elvan nub = % €t Opiopol.

"As A&Popev &Aho, Emions Tuxov, onuetov émi Tig Tehikiis TAeupds TS
yoovias 8, EoTe TO Py (X, 1) Si&popov Tiis &pxis 0. Zupgdvws Tpds TOV G-

(*) Eig 76 Kepodatov adzé : ofela yovia = BeTundy Ofeia yovia.
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TEPW Spiopdy elvan nud = {i, éTou p, TO WfjKos THs S1avuopaTikis dkTivos ToU
1

P;. TTaparnpoluer Spcws 8T1 -l:— — ‘:1 (éx ToU BecopriuarTos Té&V TTpoPoidv, § 83). |
1

‘QoTe 1) Tiuf TOU Réyoui&‘ev glapTaTa &k TTs Béoews ToU anpeiouv P &l

Ths TeAkTs TAeup&s Tiis yevias, dAA& pévov Ek Tiis Béoecos oTHs TawTns TS
Teikfls TAeup&s, SnAcdt| éx ToU ueyiBous Ths yovias 6.

"Hror &is kaBe dEeiaw yeoviav § dvTioToryel évas kol pdvov Evas TporyUaTIKOS |
&piBuds, 1) Tipn ToU Adyou fg‘» 4|

“Exopev Aoimov €56 uiow]cruuérp'rncnv ué Trediov OpiopoU TO oUVoAov TV
Ste1ddy ywudv kal mediov Tiuév éva cUvoiov & wpayua-rmoua &p1Buovs, TNV
ouvdpTnow § — nu 6.

B) 'Emeidn) 81& xdbe dfetav yowviaw 0 els kavovikty Béctv kai Sid TOV TUXOY
onueiov P (x, ) émi Tijs TeAikdis TAeupds Tns eivea w > 0, p >.0, (Biotl ;) kai

w<p (et ;) B ToUTo & Adyos % elvon TréwToTe B:TikdS Kol LikpdTEPOS TOU 1.

“Qote iy kdde dfeiow yaoviav & Exopev 611 0 < nub < 1.

"Htol 16 ediov T&Y Tipddv THs dveoTépw cuvapTroews § —nub, &mou O 1
weTaPdAAeTan s TO aUvorav [T, Tév dEaiddy yaviddy, efvan TO olvohov TEY peTo- |
B 0 kol 1 mpayparikédy &piBudsv. 2

Maatipnoeg 1. “Ex ToU dpBoycwoviou Tprycovou OTIP Exouper 65 yvooToy,
6T pt=x24 2 dpap =V x? + 2 ’Emionselven x2=p2—y? Kai yi=p2—x2.

Hapotijpnoig 20. Elven pavepodw 8T 8Uo oo dEsfon yeovicn Exowr foa fui-
Tova, 81971, Stow Tebolv &g kawovikiy Béow, ds TRos Eva Spbokavovikdy cUcTNME
&toveow, B Exour THY alThY TeAkhy TAeUpLY.

"AvTioTpOgws, dv 8o Sfeion yewvion Exour TO auTd fuiTovoy eivan ioa.
TMp&yuot Eotwoaw § xal 8, BUo dteict yewian (oy. 86 — 1), B1& Tds dmrolas elven

2 2 2
8 = nud; Tote 0& elven X = YL (1), *Ex +f¢c (1 Eyoucy S S B R e 8
nud = nu =gl @) ered Ll e
o Bl St RVBSE SW
T T e X Xy (2)

"Ex 1év dvaroyrddv (1) xai (2) TrpokUtrTel 6T % = % = -p%—

‘Emroutvars T& Tpiycoval OTTP kad OIT;P; Exouv Tds TAsUpds Tawv &uaAdyous,
"Apa efvon Spota, ouveTtds Exowy kol TAs yeovios Twv loas.

O& elvon Aoimrov §; = 6. *Emraidn hoimdv SUo ioan dfeicn yoovicn Eyouv iow
fipiTovet kol duTioTpdpw; Slo Sfelan yowicn Eyousal ioa fuitova elvan fowmi,
1 ToUTo TO NpiTovoy wEs dtelas ywvias 8, TO Ypapousy kai s fuiTovov TS
chyepixiis Tufis Tns. (Al Toan yoovicn Exouv foos dmoAUTous Tinks). Mpdoouey,
X, ne 30% nu28° 30" krA. ‘Emoptvws ke eis Tov cupBoAicudy nud fumopolpey
v& Becopotpey 61 6 efvan 7 EAyePpikty Tind THs dfelag ywvias. ‘H ocuvdpTnois
8 - nub elven TéTE piar dp1BunTIKA cuvdpTROls WE TreBiov Spiopoy, 1o { 8°]| 82 e R
kal 0° << 89 < 90°} ko medfov TiudY TO olvorov : {wly ER kai 0 < w < 1 }.

Inpeioots. *Edv | yovia 8 elvan | punBevikd yoovla, TéTe 1) &pyixn kol 1 TEAKT
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MAeup& Tns TauTilovrat (Trpd Téons meploTpoRiis) Em Tou OX kal TO TUXOV onueiov P
Wi Ths TeAikfis wAeupdls Tns Exer TeTaypévny O kal Tetunpévny p.

Elvanr Ttd7e -pi = % = 0. Aix ToUTo Spilopev dos Apd, B1& & = unBeviky yoovia, Tév &
P1Buov 0, yphoopev 8 nu 0° = 0. *Edw 6 = 90°, ToTe Ny pév TeTunuévn eivea 0, f & TETQY Hé-
) (o el diehead TR N ToUTo, Spiloper ds fuiTovoy THs Spbiis ywvias ToV &piBudy
l,ypc'tcpousv 5¢ ?w 90“p= i

Iapadeiypata : lov. Na elipete 1o fpitovov pdg ofeiag yoviag 0, fav ini
Tiig telkiis nhevpdg tiig Yoviag, gig kavovikiv 0oy, keitor 10 enpeiov P (4,3).

Al')53u;‘ "Exonev p=V x* L 2=V & [ 32— }25 =5, ‘Emopévars nud=

i:-_
p 55

=

il
13

2ov. N& katackevaosts piav 65eav yovay 0, #av yvopilete 6t nud =

Avbois. NAauPdvoper dpbokavovikdy oU-
STnua &tdver X O Y kai dpiloper povadiaior
S1dvuoua (Ex. 86-2). ’Emeidn) fjumopoluer vk
A&Beopey W =5 kai p = 13, yp&popev Téov
Trepipepeias dvtds Tfs TpdTns yovias T
XEdveov pE kévtpov O kol dkTiva 13 povddag
Karémw &mi Tou &tovos OY eUpiokopey TO
Snueiov P; (0,5) kol pépopev éx ToU P, elfeiov
TrapcAAnAoy woos Tov OX. *Edv altn Tépvy
TO Totov eis TO P, pépopey T OP, omdTe 7

]

. ; = g 0
{nrouvutvn yowvia § elven % @i (@X @R
PAYHATI, CULPVGS TTPds ToV SobévTer Spi- Ty. 86—2
Suov ToU fuITévoy, Exopey nub = ¥ = %

IMapatipnoig 3n. ‘H cuwvdptnois 8° = nub® elven  alfouca 8nA. Stav Td
0" adtéwn, avtdver kal ) dvticToiyos TI-
pn ToU nud°. TouTto galveron &l TO oy.
86 — 3, &mou pE kévtpov ThHY dpxny TV
&Eoveov kol dkTivee 50 mm Eypdyouer
TETOPTOV TEPIPEpsias kol  wiav  geipav
OEe1dY Y1t eis kavovikny Béaw: { (OX,
@ONMHR—=8200 a: (@©X, OMHF—=30055
X (OX, OMy) = 80°.

*Edw petpriowpey T& TunpeTe [T,M,,
M, . . ., TTgMg, kai elpoopey Tds TeTary-
pévas TGV omuelcov My,M,, 1. My, elvan

I

eUkohov v& Utrohoylowper T ol e
g 5 gt

%'—, SnA. & nu 209, qu 309,. . ., nu. 800,
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Ebpiokouey kord mpooéyylow EkaTooTou Ta EEfis :
g0 | 200 300 40° 500 60° 700 800

ol 8T (o MR BT W o et 0,808 RE04 B8 008

AN ) Tpootyyiots, Thv omolav EmiTuyxGvouey pE TOIQUTAS YPOPIKAS
pefodous, Bev elvon Emapkns.

Mg peBdBous, Tas omoias yproipoTrololy eis T& dvadrTepa MabnuaTixg, éxouv
KoTapTIoBT Tivoakes TGV TiWGY ToU HMTOVOU pé TTOAU KOAUTEPQY TTPOCEYYIGIV.
Els tag tedeuTaias oeAibas ToU TroapovTos PipAiou Utdpyel Evas ToloUTos Trivat.

Eis Tov mivoke adTdv dvaypégovton ai ywvion &md 0° fws 90° abioavo-
pevan dua 10" kal af dvtioToryol Tipal TGV HUITOVWY.

M Tov Tivoke abTov flumopoUpey &) OTav yvwpilcopey Ty Tipny (eis
wolpas) mids otelas ywvias, va elpowpey TO fuiTovdy Tns kai B) STav yvwpilwpey
TO fuiTovoy wids ofelas ywvias vé eUpeopey THv TIpnY Tns.

AiBopev pepikdt TTopaBelypaTa TPOS KATQVONOIW TOU TPOTTOU XPTCEWS TV
TIVAKLY.

o) 'Ex Tiis ywvics vé ebpebi p) ’Ek ToU fiutdvou va eUpedf
TO fuiTovoy : N ywviax

E
i
nu 38° = 0,616 ~ nué = 0,755 = & = 499

nu 60° 20" = 0,869 nué = 0,264 = 6 = 15°20°
nu 60°38° = nu 60° 40’ = 0,872 npd — 0,580 =10,58] = 0= 352 30
Nb652E1P 8= ppR sl Sl 0E—10]508 nub = 0,440 ~ 0,441 = 6= 26" 10’

I

l

AZKHZIEIX
331) N& kortaokeudoete plav dfeiav yeoviav 8, &v yvwpilete T1

7 3 1
o) neé =77, B) b= 5, y) nub =5

332) Na& elpete ué ypfiow TdY mMdKwy T& :

o) nu 35 30° B) nu 760 42' v) nu 180 29’
333) N& elpete &k TéOV mwakwv THY Ywviav 8, étav :
a) npd = 0,520 B) nué = 0,522 ¥) nué = 0,247

334) "H 7tehikn) mheupd wids ofslas ywvias sis kavovikny Béow Sifpxetan 1% ToU om-
ueiou P (15,8). N& elpete 10 fpitovor Tfis ywvias. i
it S

=T
(87. ZYNHMITONON OZEIAL I'QONIAE.

A) "As Oewpriceopey AW piow dEeiav yowviay 9 els kavovikhy Béciv ds oS
Bvor dpIokawovikdy ouoTnua cuvrTteTaypéver XOY (Zy. 86-1) kal Eortw P (X, W)
TUyov onueiov émrl Tis Tehikfis TAeUpEs Tiis ywvias 8, Bidgopov Tfis &pxfis O.

"Ovopddlopey suvnpitovov Tfs yeovics 8, cuuBoAikéss ouvB, Tov Adyov 3;-,
6ToU X 1) TETUNUéV TOU onueiou P kal p TO pfikos Ths SiawuouaTikis GKTIVOS
— = i
OP. AnAod?) slven &8 Opiouol ouvh = %
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"Av A&Pwuev &AAo, drrlons Tuydv crueiov Eml TS TeAIKTs TAEUpSS TS yevios
8, EoTw TO Py (X4, Wy), Si&gopov Tiis &pxfis O, 8& elvan, ouupdvess Tpos Tov Sobéy-

-
TO Oplopudy, ouvd = 3;—‘—, STrou p; TO ufikos Ths SicruouaTikfs drrivos OP,. *AN
1

elvan -E—- = %, (&x 10U fecwpriparos Té@v TTpoBoAdy), SnAadh TO cuvnuiTovoy wds
1

Otelas yovias S&v Eopt&ton &mwd Ty Béow Tou P éml s TeAikfis wAeu-

pas, GAA& &Trod T Béow alTfis TalTns TH; TAeUpds, SnA. &md T uéysfos Ths

yeovias 8.

"Hol elg k&Be Ofeiaw ywviow 8 duTioToixel Bvas kal pdvov Evas TrparyuaTikds
&p1fuds, 1y Tipf ToU Adyou %—, kal &ouey méAw plov ourdpTnow pé medlov dpi-
oMOU TO cUvolov T&V BLeldy yoviddy kal Tediov Tiudv va alvolov TIROYMOTI-
k@v &piBuddy, THy cuvdpTnow & —» cuvd,

B) "Eme1dn) Si&x ke dfefow yuwviow 0 eis kavovikiy ko kal Bic Tdv Tuydy
P (x, @) &l s TeAikfis 1rAeupds s elvan x> 0, p > 0 xai x < p, &1 ToUT0 6
Adyos —:— elvart éwToTe BeTikds kel wkpdTepos 10U 1. “QoTe Bick kdde SEeicw yowviay

0 Exouev 0 < owd < 1. AnAadh T meblov Tindv T cuvapThoews @ -— ouvl,
émou 1O § ueTaPdAReton els TO oUvorov TEV SEeiddy voonddy, elvon TS gUvoroy
TéY MeTaEU 0 ked 1 mpoyuparikédv dp1Bpddv.

Meapatnpobuer méAw &1 elvan p2 = x2 + Y2, &pa p= VX% + W2 Tlapo-
TnpoUpey érrions ebrdAws &Ti BUo focn fsicn yovlar Eyour T8 adTd cuvnpiTovor
ket GUTIoTPOPws, Gv Blo dteTon ywvict Eyour 16 ol cuvnpitovoy elven foon.

‘Ecw AdPeopev Tas TIpds els polpas TEY dEeidy yovidv €, ToTe f) ouvdpTnals
8 — ouvB ylveTou dptBunTikn cuvdpTnals wt medlov Spiouol T olvoror { 89 | 8° eR
kal 0 < 8% < 90" } wed meBiov TGy T6 olvorov { w| weR kal 0 < w < 1 .

) *H ouvdprnots 8° — cuwd” elvar PBivovaa SnA. &rav TO 6" altdun, T
ouvB? EAaTToveTan. AdTo palveten els TO oy. 86-3, &rou PAétrouey &1 altavoud-
vns THs ywvics EAaTToveran A TeTunpévr) ToU i THis TeAkfis TAsUpds onueiou
M, &vdd 10 p Trapapével oTabepdy, &pa O Adyos % ENCCTT SOVETONL.

’Edv 1} yeovia 6 elve N BnBevikn) yowvia, TdTe 1) dpyikn kal Telikr| TAsupd
™ TauTifovtar (pd Trédons TeploTRopfis) i ToU OX kad TO Tuyow onueiov
P &mi tfis TeAikfis TrAeupds éxer TeTpnpéuny p kal Tetoyudvny 0. ETvon Acrmdy

X =F_1.
[ P
Ak ToUTo Opifopey ds ouvnuiTovor Tiis unBevixfis ywvias Tov dpifudy |
kal ypdgopsv ouv 0° = 1.
‘Ecw 6° =909, Téte 7y pév TeTpnuévn ol P elven 0, f B TeTaypévn p Kal

Eyouev : }Pi =—g— = 0. Aix ToUto &pilouev s cuvnuitovor Tfis dpbfis ywvles

OV &piBudy 0, yp&eopsy 8¢ cuv 90¢ = 0.
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‘Omess Bi& & fubrove: TéY dkaéy yamédy, ofTw ral 81k T& ouvnplTova
Exow kaTcokeuaod Tivaxes, of émolol TapExoUY T cuvnuiTova TEY Ywvitdy
&md 0 g 900 dvée 10'. ‘O TpéTos Xpfioecos T Mivdkwy TOUTwWY paiveTan &o
T& kaTwTépw TapaSelypaTa

o) *Amd Thy ywvlav vé espedf B) 'Amd 16 ouvnuiTovov vk eUpe-
6 guvnuiTovon : 813 7 yoovlx :
ow 56° = 0,559 o = 0,946 = & = 15°
owr 35° 20" = 0,816 ouwvd = 0,832 = § = 33° 40’

aw 390 32 = cuv 39" 30°=0,772 ouvd = 0,238 =~ 0,239 = 6 = 76° 10’
ow 65° 38’ =~ cuv 65° 40" = 0,412 ou® = 0,186 = 0,185 = 6 = 79° 20’

Mopodeiypate: lov. Na efpere 1o cvvnpitovov piig dteiog yoviag, tiig 6moiag,
ghpukopévng eig kavovikiiv 08aty, 1 tehikt) mhtopa diépyeTan S1a to0 onpeiov P(3,4).

Abowg. "Exopey 811 p=V X2+ yi=V F = V25 =5

\ y X %)
Emopéves ocwd = ==t

20v. Na ketaokevdoe e piay okeiov yoviay 0, dav yv opilete 8t covl =%.

Atorg, AopPévouey dpfokiwovikdy cUoTnua &ES-
e vy Ko Spifopev povadiaiov &idvuopa (Ex. 87-1).
‘Emreidf, AumopoUpey vx AdPoopiv x =1 kal =
ypéoouey fyTos TS TPERTNS yoovtag TéY &ldvewv T6-

Y
Fov mepipepeias e kévtpov O wal dkTiva 2 povadas.
78 a . Emerte dml Tou &Eovos OX evpiokauey T6 onpeiov (1,0)
o = & ToU Smofou oépouey TapEAANAV TROs Tov &Eova

Iy. 87—! OY. *Edv o¥tn Téwvn T Todlov els To onuelov P, gepo-
pev THY OP, &méme fy InToupévn yoovlet elvon f { (OX,
OP). TpdvuaTi oupqdsvess Tpds Tov SoBévta dpiopdv Tol cuinmTévoy, slve

ow  (OX, OP) = % = %

AZKHEIEIEZ

335) ‘Hlotedixd TAsupa wIds SEelas ywviag & els kavoviktyy Béow BitpyeTiu 81& ToU on-
pelou P (1,3). N& elpete 10 ouvnuiTovov xal 16 Aultovov Tis yowvias 6.

3
356) No katookeukeere play deiav yowviay 8, &v yvwpllere Tt &) ovnd = g,

2 1
B) owd= =, y) owld = -5.

336) Né& vlpete pt xpfiow Tédv mwdkeov T& @

a) ouv 32¢ 407 B) ouv 75° 41' y) ouv 18° 28’
338) N& elpete dx 1@y mvakawy Ty dfeiav ywviow 8, Stav :
a) ouvb = 0,949 B) ouvd == 0,736 y) ouvd = 0,370

i\

\

88. EQANITOMENH OELIAZ TONIAZL,
A) "Ag Becopicwper TéAw plav yovicw @ els kavovikny Beow, Smou 6 g lvai
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oTorxelov ToU cuvdiou I, T&v BEerddu yeomédw (Tx. 86-1) kal forw P (X, @) Tu-
Xov onueiov &ml Tfis TeAikfs TAeupds This ywvias, Sidgopov Tiis &pxfis O.
"Ovopdlopev épantopéivny s dfelas ywvias 8, cuuBolixdds egh, Tov Adyov

-XX. "Htor elven & Spiopol egf= _%i

'Eqw AdPoopev &Aoo onueiov &l s TeAikfis mAeupds Tfs ywvias 8, .y,
10 Py (%3 Y1), Bidgopov Tfis dpyfis O, 8& elvon ouppdves Tpos Tov Sobévra Spi-

guov £9f = —:’i
=i L
Mapatnpolpey Suws &Ti xi = —;P—‘ (dk ToU Bewpnuazos T&Y TpoPo-
T

A&Y) "QoTe & Adyos % Btv EEopTaTan &k THs Béoews ToU P &ml Tfis TeAikfs wheu-
p&s Tfis yovias, &AM &k THis Béoews aUTfis TaTng THis TEAIKTS TAeUpds, SnAadh
&k TOU peyéfous Tiis ywvias 8.

Els m&oav Steiav yowviav 8 dutioToiyel Emouéveos &vas kal ubvov Evas Tpo-
yuoTikds &piBuds, 1 Tiun ToU Adyou —:i “Exopev SnAadh kol 286 uiow ocuvdp-

Tnow uE medlov Opiouol Td alvorov [, Tév ey Yy, kal Tediov Ty éva
oUvolov &mo TrpaypaTikoUs &pifuols, Thv cuvdpTnow 8 —egf.

B) *Etre1dn 81& mdoav dieiaw yovliav 8 elvan w0 kad x >0, 6 Adyos —;K,Sn?\.
A €98, 8& elven TrdvToTE Evas BeTikds TrparypaTIKGS &p1Buds.

Elven mrpogaves &1 Vo ioot Stelen yowvicn Exouv Ty adThy époTrTouéuny.
Kol &vtioTpdgws, éav ai épamtopevanr 8uo dEeidv ywwidy elvar foo, of ywvia
8 elven fooin. Ak ToUto Thv éparrtoptvny wds dlelas ywvias THy ypdeouer kal
dxs tpamTopbunu This &AyePpikiis Tipfis Tns. [pdeouev, .x. e 30° ep 25° 30
K.O.K.

’Edv petpriowpey Tds ywvias els polpas kal Tas dvTikaTaoThowuey ué TS
SAYEBpPIKAS TIUGS Twv, TOTE ) cuvdpTnols § — epb yiveTon pia dpibunTikd ouvdp-
Tnois 87> epB?, pt Tediov dpiopol TO clvorov { 8] 6° e R kal 0° < 6 < 90 }
kol edlov Tiuédy T olvorov {y|weER kel w >0 |

TMapatnpolvTes 6 ZX. 86-3 tvwooUuey elkdAws 6T1 fi ouvdpTnals 6° — @b
elven alfouca. TlpdypaT: els 16 Zy. 86-3 PAtmopey &T1 STav Ay dlela ywvia av-

t&wn, TOTE & dpiBunTRS ToU Adyou —\\‘—J— ylveton &piBuds peyeAUTepos, véd & Tapa-

vopaoThs yiveton wikpdTepos kal Emopéveds A Tiuf Tol Adyou \i yiveTon peya-

AUTEpos &pifuds. MdhioTa 8¢, Soov TeploadTepov 1) ywvia 8 mAnci&ler pds Thv
Spbny, Toéoov peycAuTépa ylveton 1y EpatrTopéun Tns UmepPaivousa kabe i Ty
TrpoTépwy B18duevov &piBudv.

’Edw ) yeovix € elvon ) undevikdy yovia, TOTe f) TeAikn mAsupd Tns TaUTI-
{eton (Trpd Tré&oms Trep1oTPo@fis) uE THY dpyikhy émi ToUu OX kai TO TuXOV onuelov
P &l Ths TeAikfis TAeupds Eyxsr Tetaypduny 0 kel TeTunpéuny p.
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Elvan Aotmov ToTE %’- =S % = 0. A& ToUTo épilopey ds éparrropévny TS

unSevixfis yewvias Tov &pibudv 0, yp&pouey B¢ ep 0" = 0.
"Edw 80 = 90°, T&te f) wév Tetoryuéun Tol P elvan p, f 8¢ Tetpnpévn 0 kal

| TAp&oTACIS % Btv et twvolay TparypaTikoU Gpifpou. Aty SpileTon Mooy Eo-

Tropéun Bi&k yevicy 90°.
M) ’Edw elg 76 Zy. 86-3 peTpfiowpey T& THARXTS TT,M,, TToMy, . . . TTgM, ot ETrer-

T T& TRAMaTa Ol OTT,, . . .,Of; kad Uroroylcwuey T&s TIMGs TGV Adywv
MM, TI,M, Ml s : : ; A o
om.' om, ' o, B By couey TOV KaTwTEpo Trivoko S1& Té&e Tiuds Tév e 20°,

ep 30°,.. ., ep 80"
(R8I () 200 300 400 50 60° 700 80°
@Bt 0,18 0,36 0,58 0,84 1,19 7 2,74 5,67

Bitropey kal &md v Tivaxa &1 ) cuvépTnals 6° —>egb © elvan altovoa
Kad twvooUpey 811 Aumopel vi AGBn GAcs Tés BeTIKAS TPOTYHATIKGS TIpds TAS HE-
yodutépas Tou 0.

"Orreos S1cx T& Aultove xal T& cuvnpiTova oUTe Kol B Tas éq)cx-rrrouéuds
gxouwr karookeuaolfi mivakes, oi Soiol BiBour TS TIPS TS EparrTopéung ME
mpoctyyiow fipicews X1AlooTol Sid T&S yoovias dmmo 0° Eawg 89° 50" atfavoutvas
kord 107, AlBopev pepikd mapoBetypaTta ¥PNOIHOTOINOEWS TOU Trivaxes, TOV
drotov TapaBéTopsy els TG TEAOS ToU PiPAiou :

o) ’Ex THis yovios va eUpedf B) &k Tiis EpomTopéung v
7 éparTouEvT) ; eUpeb 1 ywvla
gp 28° = 0,352 epth = 0,249 = 6 = 14°
ep 46° 20' = 1,084 epb = 0,791 = 8 = 38° 20
£ 650 22’ =~ ep 65° 20" = 2,177 epf = 0,518 = 0,517 = 8 =27° 20’
ep 65" 28" =~ ep 65° 30' = 2,194 epf = 2,770 = 2,773 = 8 -=70° 10’

Mapudeiypora : lov. ‘H tehien mhevpd pifig Selag yoviag 0 eig kavovikTV
Oto1y Siépycton 10 Tob onpeiov P (3,4). Ni eiipete thv €96, 10 Mpd koi 10 ovvl.

Abooig. ZUpQaves TPos TOU Splopdy Exoper e@f = % [veopilopev €8 &AAOY

Grlp = X2y = V 25 = 5 kol &moptvws slvan nub = %— kal ouvd = —2—
20v. No kotaskevdosts dielav yoviav 0. fav yvopilete 8n 9@ = %-
Abeote. HumopoUpey v& AdPouey w =3, x =4, omodTe &g dpBokowoviKay

[ cUGTNHG &Edvoy XOY xafopilouey v 8o ToU onueioy
¥ p P (4,3) xai Emerta épopey Thy OP, (EX. 88--1).
PE X
‘H < (OX, OP) clven 7 {nToupévn yoovla, BioTi
A el
N — ep < (OX, OP) = ==
Zy. 88—1
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AZKHZIEIZ

339) 'H Tehid] mAevpd wids dtelas ywvlas els kavovtkny Béow Sitpyeton Bid Tol on-
pefou P (1, 3). N& elpete Thy EpamToptvny THs yewvlas TauTns k3l T Auitovéy Trs.

340) N& xotcokeudoste Ofelas yovlos pé Tos EEfis EpaeTondvas ¢ o) b, = e
B €08 = ., ) 298, = 3.

341) N& elpete pt ypfiow Té@v mivdkeov Td s ;

@) ep 35° 35’ B) ep 48° 48" Y) e 26° 23

342) N& elpere ik T&v mwékewv THY Skeiov yovlav 0, drav ;

o) epd = 1,235 B) e98 = 0,376 Y) €9 = 2,085

89. IIQL EXETIZONTAI METAEY TOQN TA HMO, EYNG, EG®, THE OZEIAL I'ONIAE 0.
*EpdBapev els T& ponyotueve 8T ik wlow dfeicw yoviow 8 : nu = -%:- )
x ,. - ~ ‘ .
ouvf = 5 epf = %, otov X, W elvan ad ouvTeTayuévon ol TuxdvTOs aonueiou P

Tiis TeAikfis TAsup&s Tfis yovias 6, eUpiokopéuns els kavovikny Béoiw.
"Enddapev didun &ti loyler : x2 4 i =p?
AtcipoUvTes dppdrepa T& AN TS TeAeuTalas TaTS iodnTos Bik p? ebpiokopey:

x2 e p? x2? w? : x Loy
= . = I_ JnA. — a0 N { t = = i - =
oF + T o nA o -+ o 1 ko, émeidin - ouvd koi - nué,
1) lodtns ylvetan : L ow?8 + nut = | J (D
=ty
5 » &
EE &A\Aou Exouey egf = % = —-)—;L = ;L%ne-
R
ue
SnAadt| | epb = ‘ﬁwe* )

feoois. T& nub, ouvd, epb mas oStslas ywvlas 6, Aédyovton Tprycovoperpikol dpi-
Bpol Tis yowvlas 6.

90, IiEﬂMETP]K.H ZHMAZIA TON npd, ouvh, 08 MIAZ OEEIAL I'ONIAL 0 EIZ TON
TPIFTQNOMETPIKON KYKAON.
"Eotew € pla Sfeia ywvia els kovovikny éomw (Sx. 90 — 1). Mé kévtpov 10 O
kal &kTiva THY wovdSa ToU prkous (Tou Eye
Op1odfl) ypdooupey Trepipépeiav Tépvougay THY Lty ﬁ—-
&pyikty TrAsupdy THs 6 els TO A Thv 8¢ TeAudy z
els 10 P (x, ). Oépopev dxdun Thy Eparrropéuny
ToU kUkAou (O, OA) els 16 A, 4 bmola Téuver )
THv TeAikfy TAsupay THis € els TO T. ‘Qs yvwordy \ a 74z
efven :

lov) nué = -:-i =y (81611 p:=1) = &Aye- \
Ppikt) Tiuf ToU SicwlopaTos TIP. *HutropoUusy =5
Aotmdy v eiTwper 8TI TO npd moploTdveTan 5. 88—2

—
YewpeTpikds Umd ToU Siaviopartos TTP.
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20v) ouvb == -‘;‘i =y (51611 p = 1). TopioTéveTon yeopeTpixéss Umed ToU

3 —_—
BiowlopaTos OTT.

(—glf[)) = %%})) = (AT). TaploTdveTan yewpeTpikéds Yd 1ol

5 =5 N
3ov) g = Clia
SiawiopaTos A_'f
BAémropey Aotrdy &1, &w dog onuefov Eml THs TeAikfis TAsupds wids SEeles
yevlas els kavovikiy B v A&Bewpey fxelvo, els TO dmoTov & kikAos pé xévtpov O
kal dxTiva Try povdBe, & Aeyduevos TPIY@VORETPLKDS KbKAOG, TEUVEL TTV TEAIKNV
TAeupdy TS, TOTe of Tprywvouetpikel &piBpol Tis ywvias & Aaupavouy T&S
ueoTépw YECOUETPIKGS onacias.

QImBT!ZONTAI MIITAZY TON TA KYPIA ETOIXEIA ENOEL OPOOIQNIOY
"\ TPIFQNOY.

L}
Kopra oroixeia dvds Tpiycovou Myovten of mAsupad Tou kad ai yeovion Tou.
"Eorw ABI &va tplycoucy dpboycoviov els & A. Mk v& &mAouoTeUowhey

Tobs oUUPoMcTHOUS, CUBPVOUHEY U 1TOPIOTAVUOUEY T&s SAYEBPIKAS Tipds TV
yenéy o0 7piycvou ABC pi té ypduuata A,B,I
TEY KopuGY TwWY kol T& pfkn TV dnévavTl TAEUPEY
ut T& dvrloToiya pikpd ypdpuota o, B, y, BnAadn rcpbs
(B = o, (AF) =P, (AB)=y.
Eqv Tcopa 1o SpBoycovios Tplywvovr ABI Tebi a é
dmrdves el O EmimeScy XOY olnws, doTe 7 Olela yow-
via Tou, Ty, B, v& etpebii cls kewovikhy Séow (Zy. 91
— 1), Téte 16 onueiov [ &mi Tfis Tehikfis Thevpds T
yovlos B 6& Jyn ouvTeToypévas ¢ TETUNMEVTY Y, TE-

Y

3
B P2 Az

Ty, 91-1

—
Taypémy B kol |Ifikos Tfis Stowucparikfis dxtivos BT foov pé o Zuugaves Aotrov
Trpds ToUs yvwo ToUs pas opiouous & elvo :

' 8 (4
LnuB:%,ch:%, E(pB:—%— (@Y)
o,
% *Edw Te6f 1 otela yoovia I els kawoviknv Béaw (2x. 91-2),
téte O onueiov Bl Tfis tehikfis mAeupds B& EXn ocuvTeTcry-
% péves @ B TETUMUéVY, Y TeToyRévny kad ufikos T SiavvouaTi-

Ix. 91-2  «fis AxTivos ToU B focw ué a.

O elven Ao'mdv CUUPVWS Tpds TOUs YrwoToUs SpiouoUs :

|;nu l'———%, ouw l'=iz-, eq;l“:% (@

Askrikéss of mimor (1) xed (2) BiortumcovovTen cog EEfs ¢
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1) To tpitovov dZeiag yoviag dpBoymviov tprydvou eivar Toov pé tdv Lé-
yov(*) tfic dnévavni mhsupdg npdg v Omoteivovsav.

2) To evvnuitovov d&ciog yoviag dploywviov tprydvov elvar icov pd 1ov
Aoyov tiig mpooksipévig mhevplic mpdg v Onotsivovsav.

3) 'H tgontopévn 6keiog yovieg dploymviov tprydvon elvor Ton pé tov Aé-
yov tfig dnévavti mhevpic mpdg TV mpookepEvny KabeTov mhevpay.

Mapatiipnotg. "ATo Tovus TUtous (1) kal (2) TpoximTouy & &fis Bid Tas
Stefas yovias B, ' 1ol épbaywviou Tprydwou ABT, af émoic, ds yuwoTdy,
elvon oupmAnpwpaTikal (B 4 M = 90v),

MuB=ocwrl, cuwB=nurl.

AnAadn @ 1o fpitovev mig d&eiug yovieg eivar toov pé 10 suvnpitovov tiig
coprhinpopatikiis g kai 0 suvnuitovov dfeieg yoviag eivar Toov pé rrﬁlf-
tovov tfig ocvurkinponatikiic e yoviec. : o )

. EIMIAYZIIZ OPOOIrQNIOY TPIFQNOY.

AT Tous TUtTous (1) kol (2) THs § 91 ouvdyousy i

lov) "Orav yvwpiluper & prkn 8o TAeupdy dpboywviou Terydvou fumo-
poUuey, pE ypfiow T&Y Twdkwy, va elpwuer pé YroAoyiouols To piikos Tiis Tpi-
NS TAUpSs kal T GAYeBpikds Tiuds T&OY ywvidy ToU Tprydvou.

20v) "OTav yvwpilwuer TO pfikos wls mAsupds kod THY dAyeBplichy Tiudy
s otelas ywvias dpboywviou Tprydovou, Aumropolpey ui UtroAoyiopoUs ve el-
POMEY TG UTKN T&OV AV TAeUp&Y Kkai THY GAyePpikiy Tudy Tfs &AAns Sfeiag
yovias ToUu Tprycdvou.

‘H dvowoTépw ¢pyaola AdyeTan drilooig tod dphoywviov tprydvov. *Emeidi
8¢ els oY yiveTar ¥pfiois ToU Auitévou, ToU cuvnuiTdvou kai Tiis EpatrTopdns,
Tou els T6 &pbBoycoviov Tplywvoy Exouv Spiolfi s Adyor elfuypdupey Tunud-
Twv, 81 ToUuTO dkpiPdds of dmbuot : fuitovov, cuvnulTovoy, épamrToptun, dvo-
péobnoov tpryovopetpikoi Loyor ij tprycvopetpukoi apiBpoi yovios,

AiBopev xaTwTépw TapadelypaTa EmAlosws Sploywuioy TpIydvwy

lov. Na 2midubij opBoydviov tpiyovov ABT, 2av yvopilopey 6t p = 250 cm
kaio = 718 cm.

B 250

‘Erikvoig. Tvwpiloper 811 nu B = — = 715 = 0,348.

"Ex Tév mvdkewv eUplokopey :

B =209 20/

M= 90— (20° 20") = 80° 60" — (20" 20") = 69° 40'.

Me Thv Bonfeicw Tol Trubayopsiou Bewpnpotos evplokouey :

Y2 =a® — P% = 7182 — 250% = 453024, &pa y = V 453024 = 673 cm.
2o0v. Na ¢mdv0ij opBoydviov tpiywvoev ABT, EZav y = 30,5 cm kai B = 32010,

(*) "Orwg épdBapey elg thy § 41, B & Aéyog S0 edbuypdppmv tuquarav loobra pd toy

Abyov @Y pnxédv tov, dtov petenlolv pd thy adthy povddo.
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*Enilvoig. = 90" — B = 57° 40'.

epB = % = P=y ep B. ‘Emopéveos elvon p=30,5 e 32°10'=30,5 - 0,629=
=19,18, SnAcdn P =19,18cm, a= VB F y?% i ToU muBayopefou Bewpn-
portos, Ator : a=V 19, 182 4 30,52 = V 12'98"“1'25‘_1 =~ 36,03 cm.

A& 1O EuPadov E Exopey : [5 y_— 19,18 - 30,5 cm?.

Jov. Na 2mlvdfj opBoydviov tpiyevov ABI, tav p =2 Y10m, y = 3m.
: 5 2VY70 _ V40 _ 6,324
Enilvoig. "Exouev e B = % = — }5 = —
mivdxeov eUplowopey B =~ 64" 40°, T =90° — B = 25° 20’
Thv o ebpiokopev p& Thy Porifeiay Tou TuBayopefou Becopriparos fi v THY

: g B , = L ons B
BorBeicy TOU TUTIOU 5 =T B, Bidmi P=anuB =>a= =B

= 2,108 kol ék TGV

dov. Na ebpete yopig ypfiow mvékoy todg TPIy@VORETpLKoDS apifipode tiig
yoviee t@v 45°. Els ke dpBoydwiov kal icookeAds Tpiywvov ABI elvon B =
= =45" kol B = y. "Humopolper Aormdv va AsPwuey B =y =1 (2. 922 - 1)
ém’rre k=P yA—2 L 2= D = = V72 kai Emopdves i& elvan :

om_},,m‘;?
f ,‘;' nu 45° = Sy
‘ Quy 45“:—i-:1?—-
} VRt 2
= AL £ 45“:-;—:1

zx. 921

Sov. Ni ebipete yopic yxpfioly mvakov tobg tprymvopstpixods dpilpoic
thv yovidy 60° kai 30°. Els xdBe loémAeupov Tpiywvov BIA
Kk&Be yovla Eyet dmdiuTov Tipnw 60°. ‘H SiyoTtduos kade ywvias,
.. s B, elvon ké&fetos pds ThHy &mévavTt aUTiis TAsupay kad
Sidpecos ToU Tprydvou. "Av Aoirdy AdPwpey Eva icomAsupoy
Tptywvov BIA, ToU émolou ) heupd Exer pfjos 2 povddas (Zx.
92-2), T els 10 dpfoycoviov Tplycvov ABI 8& Eycouev (BIN) =2, F

(AB)2 = (Bl — (AM)2 =4 —1 =3 = (AB)=V 3 xai 8& elvou: Sy. 922
nu 60° = YTB = guv 309
ouw 60°= 7 = nu 30°
e 600 =12 V3
ISy
30°= = =2
2 VT -
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AXKHZIEIZ

343) Na &mAubf) dpBoydviov Tplycwvov ABT, édv a= 12, B = 13¢ 20",

344) N& ¢miAuedj dpBoydviov Tplywvoy ABI, ToU dmofou y = 400 mm), B = 446 mm

345) N& ¢mAudfy Sploydviov Tplywvoy, ToU émofou o= 1,16 em, y =0,518 cm.

346) N& EmAubf dpboydwviov Tpiycwvor, Tol dmolou P =75 m, I = 689 42',

347) Na émidubij dpboydiviov Tpiywvoy ToU émofou a= 15 m, = 56° 30",

348) N& &miAubf] dpBoydwviov Tplycwvov Tol émolou P = 135 m, B = 79° 28',

349) Na imAubf dpboydwiov Tplywvor ToU émolou y =38 m, = 16° 13",

350) Na& elpere 70 ufjkos Tfis owids, Thy dmolav pimrer oTvAos Uyous 15 m, éTav
1o Uyos (¥) ToU HAfou Utrép oV dpilovTa elven 200,

351) AévBpov Owous 10 m pitrTer el k&molav oTiypfv okidv 12 m. N& edpete Td Oyos
Tou fjAlou Umép Tov Spllovra kat’' Ekelvmy THY oTiyud.

352) Els opBoydwviav Tpiyevov ABT yvwpilopey Thy kébeTov mAsupdy AB urixous 8 cm
kal 76 Uyos AH, 1o dmoTav Exel Tiufv 4,8 cm. N& Umohoy(oeTe ywpioTd kébe piov &md Tds
deias ywvlas Tou &md T& dvwTépw BeBopéva oToixelx kol Emeita v EAdylete &v TS &Bpor-
ou& Tov elvanr 900,

353) Eis &va vplywvov ABT 8l8ovtar (AB) =7 m, (Al =13 m, A = 40° ’E&v TH
elvar T Owos ToU Tprydvou &md Thy xopuedv I, v& UmohoyioBolv T& (AH), (TH), (BH),
yowvia B, 16 (BlN) kal 76 éuPaddv E Tou Tprydvou.

354) ‘loogkerols Tprydvou ABI elvan (AB) = (AN = 46 cm kal 1) &mdAuTos Tiud Tii
ywvias A elvan 58° 17'. Neé& elpete v Tipfv ToU Oyous AA kal Tiis Péaews BN ToU Tpiydvou.

355) N& eUpete Ty &méAutov Tiphy Tokou (els polpas), To dmolov Exer xopbiy 10 cm els
kUxkAov éxtivos 12 cm.

356) Né& ebpete THY &mwéAuTtor Tipnv (sis poipas) TéEou, T6 dmolov Exer xopbhy 280 mm
kel &mréxel altn & TS KévTpov ToU kUkAou 750 mm.

357) Els &va kUkAov dxtivos R = 23 cm v& Umohoyloete 1o ufjkos xopbfis Tofou
52¢ 22'.

358) Na kaTtackeudoete els yiMooToueTpikdy XopTl T& dpBoydvia els To A, Tpiywya

- ’—\

ABIM, dTaw
1
@ ow ['= 5 xal (Al) =50 mm _—
2
B) nu B= i kal (AB) =35 mm
. 4
Y) e [= 5 xal (A) =25 mm

(*) “Yog oG HAlov watd Tive griywiy clg v Témoy dvopdlopey Thy ywvlay, ol oyque-
ziler ud Thv meoBodAy Tng dmdve el dplovriov dnlnedov 4 bdrTih dutlg dmd To onpelov THe me-
patnoficews wpdg 76 xévreov 7ol AAlou,
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KEQAAAION X

ITOIXEIA IIEPITPA®PIKHEZ ZTATIZTIKHZ

Rt

\.\93. BAZIKAI ENNOIAI KAl OPIEMOIL.

\ A) Hepreyopevoy kai okondg tijg Lrutionkils. Kat’ éTos eis Tds épnueplSas
Bnuocievovtal of &moAoyiopol, lcoloyiopol TGy Siapdpuwy ‘ETaipeidd, Tpame-
{&v kAT, ouvoBeuduevol &mod oyedlaypdupaTa Kal «ZTaTioTIKOUS TrivaKass S
THy keAuTépay kol slkoAwTépay kaTavénaly Twv. TO alTo yiveTan pé Tous Trpo-
ypoupaTiouoUs Siagdpwy Epywv Tis Bropnyavias fj ToU KpdTous. *Emions yveo-
oral elven o «&moypagai ToU TANBucpoU», ou Sievepyel T “EBvikn ZTaoTioTi-
k) “Yrnpeola, *Amoypagai TANOucpoU B yewpylk&y EkTdoewy Eyivovto &Trod
THy oAU dpyciav Emoxnyv.

‘H ZtamoTixn els Ty &moxny pas &mréktnoey GAws i8locnTépav omoudaio-
TnTa S1d TOV TOAITIoNOY pas Ked duetTUxOn els wiov EkTeTouévny EToTHUNY WE
ToAhoUs kA&Sous. Eis A & Kpdrn af otamioTikal Epeuvan évepyolvTal ouaTn-
HOTIKGS &TTd KaA@ds dpyovwuévas oToTIoTIKGS UTrnpecics.

"H Zrtanionki sival khédog t@v «Epnppoopévov Malnpotuk@vy kai @g
Epyov tng Exer TV cuykEvVIpLEY croixEimy, Ty Todvopciv Ty Kal TV Epea-
viowy abtdv cig katahinlov

popeiy dote va duvavior v 'EEémEic Kinvotpogikot ninbuopod

avalvBobv kai va Eppnvev- (Els xihiabas kepaAddv)

Botv e v EEunmpétnoty

Slugopov okom@dv. ElSos {wou 1959 1961 1963 1964
B) Iinbuopos, Zrati-

otk dgdopéva, Ihiotmres. Boes 1045,7 1108,9 1160 1140,4

‘H StomoTikn s oToIyEix BD\?BG?\G! 72,6 67,2 63,5 60,8

51& TS EpyoV TN CUYKEVTPG- TMpépaTa 9333.9:1 959375 9720 9450

. AalpnEEd Alyes 5066,1 | 4979,0 | 4700 4570

vel GpiBuovs, of omoTol Qva- | Xoipor 6381 | 621,6 | 632 646,8

pépovTan els Evor GUVOAOY GVTI- Trnva 15146,3 | 16341,9 | 18000 | 18426,3

Kepévooy  (Bpypuyov B &yu-

Xoov). To olvorov alTd K- TMny# : “Ymoupyeiov lewpylas. THvak 1.
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AeiTar  otatiITikog mAnOuopog B pdvov minOuopss. 1 T.x. Eis Tov Evavti mivexa |
Exopey oToryeia Bix THy &vdmrTuliy ToU «Krnvotpop kol mAnbuouolu» Tiis Y-
pas uas, ka'x Ta Ern 1959 — 1964.

Eis Tov ko TwTépw ivake 2 mepiéyxovTtoan oTorxela Tfis éehitecos ToU «mAnbu-
opoU TV poviilwy HeTaVaoT®OW» Katd Thy mertaeTiov 1960 — 64 BnA. aldtdv
moU dvexwpnoay &d Ty ‘EAA&Sa S1& pdvidov EykaTdoraaiv els o fwTepikov.

'EEEMEG Tod apipod tdv povipmy peravac v

1960 1961 1462 1963 1964
|
* Appeves 33278 36209 51858 51966 66265
e 14490 22628 32186 38106 39408 |
2 = ¥ |
*ABpolopa 47768 58837 84054 100072 105668 |
Mnyd : ESY.E TTvot 2

Ka&fe oraTiorikds mANGUouds EpeuvdTal @y TTpas MPICUEVE XSPOKTNPIOTI-
k& TGV oToryeicov Tou. "Eva alvolor &vlpdmv elvar « rAnBuoudsy s mpds THY
AAkiav ) 1O dv&oTnpa f) TOv pdpov zloodhuaTos | THY udppwoty kKA. To ou-
voAov T&Y uadnTE fuds axolelou elva «rAnducudsy dy Teds THY PadBuohoyiay
A T&s dmoucias #| TO Pdpos KATT. :

Al yapoxkTnploTikal i810TnTes, £vos TANBUoHOU, Bt Tag omoias, dvdiagé-
peTal 1| ZTATIOTIKY, SiaxpivovTan elg mnotikdg kol elg mosotikag 1Si16TnTas.

1) IMowotikai idwotntes. Mook siver k@de idrotng, N omoiu diév Emdéys-
tar pétpnery, SnA. div ékgpdleTan els dplopévas povadas peTprigews. Eis wade
TAnBuouoy dvbpdotreov LY. al 1Bi16TNTES QUAOY, Eyyauos, dpdodolos, dAAobaos,
dvahpaPnTos, kATr. elven mowTikal, Kata tas hidmnTas adtds Siapspiletar o
cUvolov els KAdoels kal wt &mepiOunow tipiokeTan & ANO&pIoIos Kade MIGS KAG-
TEWS.

2) Mocotikai idointes. Ilosotikn eivan kdBe idotng, M Omoia Svvatar
va peTpndff, SnA. va kppuioBi] pé dpioévas povddas (A.x. Pdpouy, Eykou, urKous
KATT). Al TrogoTikal 1816T Tes, AauBdvouy dplBpnTikes Tipds, Erouéveds slvon pe-
topintai. TO dvdoTnue, 7o Papos, i NAikia, T eloddnua Tév dlphdmey elvan
ToodTNTEs PeTaBANTal ka' &moTeAoUV 1rocoTiKas 1B1dTnTas TV TAnBuaudy.
’Eml &mapifunoews TéY ovroikeicov &vds mAnBuopol kol pooBlopiopol oxETi-
KOV TocooTY, AX. YEwnhcswy, yauoy, Tapaywyfis mpoidvtwy kA, T& Tmo-
cooTd alTtd AcuBdvovTon v ToadTnTes WeTaf AnTad.

Mia petaPAnTh elvan ouvexig, Staw EuvaTon va APy (TouAdyioTov Beco-
pNTIKGS) K&Be TipAY els Bva Sidotnua. Ty, f «ywpnTikdT» els éva mAnduouow
TrAofcy, ) TS eloddnua dvlpdr-wy, | & @dpog elcodfuaros, elval ouvexels peta-
pAnTal,
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Mia petaPAnTh elvan Govvexfic, STaw AcuPdomn s TIHGS HOVOV QUAIKOUS
GpiBpols. Ty, & &pifipds Tév gorTdvTwy pafnTdy es T& ‘EAAnvika Mupvdoie,
6 &piBuos TAw oehiboov vt TANBucpol PiPAicv elven douvexels uETaﬁ?\nTn{(.

Oi apbpoi, oi drolor dvapépoviar £ig Td etoyyeia &vdg mhnBuspold Afyov-
Tl otationikd dedopéva. “H ouykévTpwols TEY oTATIOTIKGY Bedopéveoy SOTEAET
Ty omouBaioTépay pdow els Tds #pyacics MiGs oTATIOTIKAS HEAETTS.

94. TPOITOI EYTKENTPQIEQZ ETATIZTIKQN AEAOMENOQN.

‘H culloyn Tév oTaTicTikéy oToryeleov yiveTan ué Tous EEfis TpodTTOUS !

@) AU anoypagiic. M& Ty &moypagry ouykevtpoUvtar of &mapaitnTol
TAnpogopian and diov 10V otatictikoy mAnBuopdv. KaraprileTan &k Tév Trpo-
Tépeav & eibikdy dpwrTriuaTordytov (Bektiov dmoypugpiic) kad piov dpiopévny Hué-
pav eibikol UTEAATACI, of droypupels, Sievepyolv TV cupTATpwoiy Tou Sk
Kkdfe dmoypapsuevoy. Al dmawThoss gs 16 éproTfpata Tol SeATiou elven ouvn-
9035 v «vai» y fvar «dyr T Evog &piBuocs.

B Awe daypatodnyicg. Eis TroAAds mepimTcocsis 8tv efvan &mrapalTnTos
f yenikny droypogn Evds mAnBucuol. TéTe Sievepyeitan «Beryuatoinylion SnA.
dmoypagr Ewds Umocuvdhou ToU mAnBuouol, évds BelyuaTos &mrws AéyeTal,
xal 16 &moiov AauBdveTon kKaTd TpdTOY ©oTE V& QWTITTROCWTIEUT) Soov TO Bu-
vordy Trepicadepoy TOV Gpyikdy TAnBucudy. OUtw .. i E.Z.Y.E mpo dAlycw
g, B va perethon T& #oba Trs EAANIKTs olxoyevelos, TOU «volKokUpIOU»
émreos elrov, Ekape &oypagny els fva Selypa de 2500 pdvov voikokupia.

) A ouveyodg Eyypaoiic. Els eib:kd BeATio karaypdoovTtoan oToreia kol
mAnpogopici 817 Eva mANBuopdy, cuyxevtpouvTon &t T& SeAtia olTax &mo Ei-
Bikas Uttnpeoias Tpos weAETN. Zuvexns Eyypaer yiveten Ay, els Ta AntiopyEeia
pe Tdg dnAcdoels yewnoewy, yauwv, Scvdrow kAT, ey T7& Noookopeix Sik Thv
kivnow Tév doBevédv, els T& Tehoowsia kAT,

Eis dpioptves meprmrtdooes, Stav TpdkeiTor Tepl TTis HEAETNS &vds elBikoU
Séparros, SievepyeiTtan 1) Aeyopévn otutustikn Epevva. TLy. dik v &akpiPwoiv
Tfis Tendikfs dykAnuoTikéTaTos fi Ths ElamAwosws wds &obevelas ) Six TOV
TpooBiopioudy ToU TocooToU TEY dvoAaPriTey wmds xdpos KAT. yivetan
oTaTioTIKN Epeuve. AUTT yiveTan f) B yevikfis &moypagfis Tou TAducuol
S kaTeAANAoY BerypaToanpias.

AZKHEZEIZ

359) 'ATo &v alvohov pofnTév va Epiobi] «oTaTiorikes TANBuoudsy uE XapakTnpl-
oTIKOV o) TroloTIKOY B) ToToTIKOY.

360) *Amé Tas droroUBous iB1dTnTas Tola eivan TroroTikal kai Toict TogoTikal ; CATrd
Tdg peraPAnTds moial elvan ouvexels kal Trolcn &ouvexels ;

1) 'AvéoTnu, 2) eloddnua, 3) Papos, 4) &p1Buds &y duwy, 5) yewpyixds kAfipos, 6) Ta-
paywyn tomepi8oadidv els Téwous, 7) Eaywyn oTagiSos els Tovwous, 8) &piBuds Srafuylwy,
9) &mousial podnTéiv tvds oyoielou, 10) BoBpol érnoixs mpodSou Tpocyopévey pabBnTéw
Tév Mupvaoiwy, 11) OUpata Tpoxaiwy SuoTuxnudTwy el fva pijve, 12) TaxuTns T&v mAoiwy,
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13) Aidpkeia [wfis els dpas NAexTpik®dy AaumrThipwy, 14) f) mapaywyn &uvév els thv ‘EAAG-
sa kal 15) 1) sloaywyh katewuyptvou kpéaros els Téwous els THY ydpav pos.
361) Ao Tds dxohoUbous petaPAnTds Tola elvan cuvexels xal Toicn douvexeis ;

1) ‘O &piBnds T&Y KTiopdTwv els fva Nopdw Tfis ‘EAA&GSos, 2) To mAfifos Tév &vdpiv
T&v AdYwy Tou TrelikoU pas, 3) ‘H feppoxkpacia els fva Tdmov, 4) Td fuepoplofia Téw ‘EAAG-
veov Epyatéov. 5) T doéAipov poptiov T&Y @opTny®dy altokvnTwy. 6) ‘O dpiBuds Tév alro-
KWATWY, T& OToia kukAogopolv els Thy *Abfva THy TeAeutalav Sexaetlav, 7) ‘H kaTavdhwais
AhexTpikoU peluatos els kiAoPatwpas Tév olkoyevei@v wds cuvoiklas. 8) T& TumToypagikd
A&Bn els Tas osAiBag tvds RiPAfou.

95\ EMNEEEPIATIA KAI ITAPOYZIIAZIEZ ETATIETIKOQN, AEAOMENQN.

: a) ’Enegepyacia otonenikdv otoyeiov. "OTtav ouykevtpwloly T& oTol-
xeia, SnA. ol oxeTiked TPOS dpiouEva XaparTNEIoTIKG Evds TAnBuopol ThAnpo-
goplon, 1 “Ymnpeola, f omola Sevepyel THy oToTioTiKAY peAéTny, EAéyyer T&
oroixela altd. 'ERetdlovran &v mrpos Ev & Behtia Ths dmoypagfis, &v elven SAS-
kAnpa kol dpfds oupTAnpwpébva kal &pyiler 1 Biohoyn T oToixelwy, doTe
G popeny &piBudiv vk EugavioBouv eis Tous Trivaxas. ‘Edw & SeATia elvan dAiya
(Bws 1000), f BioAoyn yiveTon «ué TO Yépi», GAAWS pe NUIUTOUGTOUS Wy avds
(Bws 50000 BeAtia) kol ut adtopdTous Tehelws (G Tév 50000 Sedticow). Kata
v HNYXaviknY Sichoy v k&le BeATiov Trpémel v& peTory pagfi eis &AAo, el TO dotov
kéfe TANpogopia duTioToryileTon Emi TR Péorl «kdEikosy pE B &piBudy kai &
&p1Bpds pE plav oy Tou Sedtiou peTaypapfis. ‘Eqv of omad elven éx Tév wpo-
Tépoov ETolpol els 1O mepifidplov ToU BeATiou kord THY meplpeTpov Tou, ToUTo
AéyeTan dwatpnrov. “Eqv Tds omds Siavolin els O SeAdtiov petaypapfis eldikd
PNYoVT HETX THY oupmAtfipweiy Tou, ToUTo Aéyeton dotpntov. Metd thy pyc-
olav BiaTprosws, plo pnyowd, N ineknBedtpra, EAeyyel prTws UTTEpYOUY TREA-
pote els T& SeATia peToypaefis. Téhos Ta Bedtla peTaypogfis TomofeTolyTal
gls &GAANV unxcxur’]v; tov Siahoyéa, & Omolos T& priga‘ el OudSas oupedveg
wpds T& {nrolueva oToryela kal T dmoTehécuaTa Tfis Biahoyfis kaTaypégov-
Tou els Tivaxas.

B) Muapovsiaadic otatnetik@y dcdopévoy — MMivakeg, "O TAfov kaTdAAnos
TpdTros Bik v& Eppaviofolv T& aTaTIoTIKG BeBoptva TRoS peAETny elvar 6 mived.
suvnBeos els T ZTatioTikny of mivakes elvar suykevepmrikoi. Elg alTous eis mikpdw
ixTaciv kal &AoUy TpdTrov meplEXovTal T& oToixeia wds épelvns. Katatdooov-
Ton TaUTa gls oTAas kol ypappds kai elval elkohos 7 peTaly Twy oUykpials.

Mapadeiypara. Els éva Muuvéoiov xaTwTipou kUKAOU fveypdenooy KaTd
+hv &vaptw ToU oyoh. étous 1969-70 év SAw 464 pobnTad. Els fva iSicdTepov Pi-
pAiov, t0 MaOntoréyiov, typdenoav pé THY oeipdy, ToU dvepavicBnoov Tpds
tyypoeny, SnA. Eypden TO Svoparetradvupoy kébe padnTol, To dvopa TaTpds,
16 Eros kai & TéTOS yewwhoews, 7| Té&Eis kKA. "QoTte 1O MalnToAdyiov elven Evas
yevikdg wivag, pla &mobrikn pk oTokeia ToU TANBUgpoU Tév padnTdv ToU Mu-
pvaoiou ToUTou.
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"Eotw 6T1 Béhopey va pdBwpey mooorl elvan of pobfnTal kde TdEews. Me
&mopiBunow eupiokopev Tov &pibudy T&Y  pabn-

TV kal TG &moTeAéopaTe Eugavifousy els TV TR *Eyypoagbves
TAPATTAEUPs ouvoTrTikOY Trivakea 3. “Exopev A 235
€66 moloTikny Tofwopunow P Baow Thy 1816-
TTa «Télis Eyypoagfis» kal pt & Tpla Yapo-
KTNPIoTIKE €ls aUuThy, ¥& A,B,T.

Eis 7o olvohov té&v palnTdv éytveto fvas “ABporcia 464
Srapepiopos els Tpels duddas, els T&s Tpels 1Bieu-
Tépas Takers. ‘H Epyaoia adth Tfis OpaBotoin-
oews AéyeTan Katavopt] tob minbuopod kata suyvotntag 1) Kol Katuvopi) Guyvo-
titev. ‘O wAnBapifuos kdBe Takews MyeTan drolutog cuxvotng xal oupPoAile-
To e TO ypdpua £ ‘O AnfdpiBuos ToU mAnBuopoU AéyeTon HhkT ouyveTng
kal oupPBorileToipt 1o N fj pé 16 Zf. A thv A’ Takw Ay, elven [ = 235, &véd
elven Zf = 464.

B’ 134
Ire 95

TMivat 3

Eysnikn ovxvotng réyetw 6 Adyog tijg Gmolitou cuyvoétnrog mpdg TRV
f 235
= = 4ga—0,208
To &0porope 1OV oxeTIkdV cuyvotHtwy eivarl icov ué thy povada.

oy, Tly. Biax v A’ T&kv /) oyemixny ouywdTns elvan :

Mpdypar, elven :

B B =r1-|—f2+f;721':1

S S e s =T

To ywépevov tijg oyetikilc ovyvotnrog &ni 100 §ider tHv oxeTikiy ovyvo-
e g Exutostiaia mocootd (técov toig EkuTOV). T.X- O1ix Thy AT Té&Ew
elven 50,69,

Znuelwars. Els 1& Mabnuarikd 16 abpolopa X, + X3 + X5 + ... + X, oupPorileTe

v

HE TO Zx, BnA. «&Bpolopa T@Y Spwy X i SefkTny K, dTaw T K AapPévny puaikds Tipds &1rd 1
k=1

v
tws v». Elg Thy ZraTioTikfy Spws 16 Zf, ypdeetal cupPatikés i,
k=1

"Eotw 6T1 TO dvwTépw

‘EyypapévTEs

Tt *Afporoua Tupvéoiov elvat piktov oyoAeiov.
Mabntad | Madfrpro Eis k&6 TdEw 6& &mapifpd-

A 130 105 235 cwpey padnTds kai pabnTpias
B’ 65 59 134 XwploT&.  ZxnuaTileton  Aol-

r 50 a5 35 oV & Tival 4. Eis alTov EEn-
“Adporona] 245 215 1 ... 464 Ll (gl IO S s

8Uo TmoloTikas 1816t Tas. TTpdd-

Mot 4 TOV s Trpos THY T&Ew (&

Tpla XapaxTnpioTika  A,B,IN

kai SeUtepoy s pos TO @lAov (ué BUo xapokTnpioTikg, d&ppev - BfAv). ‘O
wival 4 Aéyouev 611 iven pd 3 x 2 Bupidag, 7| aTAGS wrival 3 x 2»,
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Eis Tov trivaxa 5 éxouiv T& oToixelx ToU 4, SAAK it oxeTikds GUYVOTNTOS
gls ExaTooTiaia TocooTd. AUTd Umohoylfovtal ¢ Tpds Ta &BpoloucTa TV
oTnA&y. Tl.x. PAémopey OTi :is

s O s o \ o/ EyypagivTes £
'T'Tlu B TGET wn}\(ow TX 26’5':0 S Ak O et e e e — - TR vAePo‘-D'P-Q
T pabnTédv, T& 31,59 T&v Mabnten | MabfTpien
podnTpiédv kal Td~28,9 % Shcov A 53 47,9 50,6
TéV Tpogipwy ToU [upvaciou. B 26,5 = 315 789
Eis Tov 'rr\wcn':ot 18 ?3, B) = 205 206 20,5
& KTVOTPOPIKOS TTANBUCUOS Ta- Lok e
= ~ 1 "ABpoigpa 100 100 100
ElvopelTal TTOIOTIKES P KOTawo- il

pfy oU¥voThTwy KaTd TO £ldos TTiveE 5

Tou fwou. ‘H xaTavoun ylvetal

els wlow oewpdw etév. Eis THy ceipdy adTiy mapoudi&leTar plat "ToooTikd peTaBOAT
TolU &p18uol kB eiBous. ‘O &piBuds Ty kepaAddy kade eidous elvat pla douvexns
peTaPAnTA. Emaldin 1 xpovoroyixih kardralis 8iter Ty elkdia Tiis éleAltecos ToU
TAnOUopoU pi THy TdpoSov ToU ypduou, vopilopey, 8TI f) LeTaPorn abTh ToOU
mAnBuopol EtapTtdTan dmo TOV Ypdvov, g yvwpilopey, ST Bév elvan 1 Tape-
Aeucts ToU ypdvou 7 adtia riis weTaBoAfs tou AnBuouol T [cwy. Eupguvel-
pev va Dewpdpey tag d0o petaPinrtas, TOV ypdvov Kal THY Too oTIKAY SEEMIEW TOU
mAn8ucuoyU, Gg nocd cvppetafintd.

Eis Tov Trivaka 2 (§ 93, B) &xorey moloTikiy katd pUAov Tabwdpnow ToU
TANBUopoU Tou, els wiav ouyypdvws Xpovoheyikny katdtat, | molc Beivlel
TV TocoTikN 2EAIEv alToU xatd T Seticw 1960 — 64,

SInuelcwots. Kdb: mival otaTioTikédv oTolxeiwv B& Exn els TO v pépos Tou Eva TiTAoy,
AUTds 8& TAnpogopl] ourTépws Kol Tapds Tepl TO Ti mepiéxar & mival, uE wolaw katdTaty,
els Trolav ypovikiy TepfoBov kal els wolov Tamow. Els T0 xértw uépos B dvay'p xgeTan | THYH
&md Thy émolaw TpokpxovTa T& aTolkela ToU mivakes. Té «Tdgov Tols tkaTovs fi cuuPohikds
9, Umoloylletar mwavroTe pE Tpootyyiow fvcs Bekctou.

Eis Tov kaTwtépw mivake 6, o % Umoloyileten ¢ml Tol ouvdhou Tou
mAnfuodol Bid kdBe ETos. Tlaparnpolpey els abtdy, &1 els vas "AbfAvog kad THY
©soochovikny guykevTpoUTan 1o 609, mepimeu Tis oikoBopikils BpaoT npIOTNTOS
ThS XWpPas Hos.

v) Kataptiowg Evig mivakog. “Ymobétopey Ot els 10 Tupvdoiov ué rous 464
podnTds, TGV dmolwy piu katavoun Eupavileton els Tov ivera 3 (§ 95, B8), &yi-
veto Epavos Umtp ToU E.E.Z. Al elogopai kataywoilovTai els dvonaoTikds kata-
oT&oEls TV padnTdy, of émoic &moTeAolv Tivansas, GAN 8x1 auvoTrTKoUs Kal
gUXPNOTOS.

" *EoTeo 8T1 1) MikpoTépa elogopd efven 4,5 Bpyr. kal 1 ueycduTépa 28,5 Bpy.
‘H Siclpopd 28,5 — 4,5=24 Ty BUo &xpwv Tiudv AtyeTan ebpog (mharog) Tiig pe-
prntiic. ‘H uetaPAnTh (fpavich) elogopd) elver ounixns, 816m Slvaron v& Acn
oo Ty peTalU T&Y dxpov TipGY. To olvorov Tiudy Tng xwpiletor es 16-
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Mecwypagiki] xaTavoun Tiis ‘|B1wTikfs olkoBoumikis SpagTnpidTnTos
(els xmicBas kuP., péTpwy)

1962 e 1963 o 1964 /o

1 Teptox "Abn 6w 10095 | 50,8 | 11032 | 48,7 | 12948 | 46,9
2 Ztepeds ‘EAAGs —EUPo1a 1524 77 2032 9,0 2421 8,7
3 TMeAoTrévvnoos 1212 6,1 1576 7,0 1745 6,3
4 ’lévior Nfjoct 147 0,8 274 1,2 243 0,9
5. "Hireipos ’ 321 1,6 330 1,4 423 1)
6 Oecoadla 524 2,6 736 3,3 1119 4,1
7 Mokedovia 2377 | 12,0 2809 | 12,4 3417 | 12,4
8 BGeconhovikn 2344 | 11,8 2334 | 10,3 3589 | 13,0
9 Opéxn 498 2/5 617 2,7 584 2,1
10 Nfigo1 Alyaiov 496 ) 595 2,6 607 202
11 Kphtn 317 1,6 325 1,4 516 1,9
| 19855 100 22660 100 27612 100

Mnyn : Tpdmela Tiis ‘EANGSos Mivat 6

Eeis (&mo 10 16 dAiycoTepov, Ews 25 TO mepiocéTepov). 'ESE &s Angboly 12 T&-

teis. To midmos kdBe pids elven ;1)% = 2. Elg rov mivaka 7 f &’ oThAAN «T&Eews

glogopdsy oudTANpoUTan dpéows.

Eig kale taliv dnapyovv dxpar Tipai. TZvpeovodpey Grnog 1) dvotépe TIpm
vé pn dviky eig v iy, dhha va elvor 1) katotépa npt eis v Eropévny taluy.
TT.x. eis THv 4ny T&kw Stv dvriker /) Tipn 12,5 Spy. "Apa doot &mro Tous 464 uabn-
T& EmApwoay 12,5 Spy. 8& ovpmepiAngbouv els Thv Sy TaEw.

Té fiuid@poioua TGV &xpoov TIMGY el k&Be T&Ew AbyeTon péon 'ﬂpﬁ. Me¢ Tds
péoas Tipas oxnpatifetoa f B’ oTAAN. Katdmw 81° dmopifuroews Ty pabnTddy,
6y dmolcov 1 elogopd dunket els k&Be T&Rw, yiveTal 1) KaTOVOUT| KATE CUXVOTN-
Tas kel ouptrAnpolTal y ' oThAn. Els Thy ¥’ oThAny paiveTanr 611 S&v Umrdpyouv
elogopal pabnTév, dote v& oynuaTiod A 4n, A 6m kal 7| 10n Takis, ‘Eyéveto
horrroy 1) duadoTroinois ToU TAnBuguol, T KaTOWOUN QUTOU KATH CUYVOTTTOS.
(93,B).

‘H 8" o11An éxel TlrAov «&poloTiks) ouxvoTns». Els alrnv dvtioToixifeTon
B ke T&lw 10 &Bpoioia TR &moAUTou cuywdTnTos Tis T&Eews kal SAcwv
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YEpavos pafntav Sk Tov “EAA. 'Epubpov Ztavpdv A’ Tuuvaciou

&p1Bpod
e el G e R
{ o ouUXVOTTS
In. 45 - 6,5 5.5 58 58 12,5 12,5
20065 = 8.5 7,5 30 88 6,5 19,0
3n. 18,5 — 10,5 9,5 54 142 11,6 30,6
4n. 10,5 - 12,5 1115 — 142 — 30,6
5n. 12,5 - 14,5 13,5 85 227 18,3 48,9
6n. 14,5 - 16,5 15,5 — 227 —! 48,9
7n. 16,5 - 18,2 17.5 69 296 14,9 63,8
8n. 18,5 - 20,5 19,5 80 376 17,2 81,0
on. 20,5 - 22,5 21,5 63 439 13,6 94,6
10n. 22,5 - 24,5 23,5 — 439 - 94,6
lln. 245 - 265 | 255 15 454 3.2 97,8
1in. 26,5 - 28,5 27,5 10 464 2,2 100
! | =1 = 464 T
Trtoryela UTrofeTikG Tvak 7

T&Y Tponyoupbveor Tns. TLy. Bk Thy 3nv Takw Exopev 58 + 30 + 54 = 142,
BnA. ol 142 uafnrtal érAnpwoay & kabévas SAydTepa dmd 9,5 Spy. 6 kobévas.

‘H oxeTikn) ouxvdTns els TogooTd £l ToTs ékatov Y, dvarypageTan els Ty
e oThAny. Aid Thv Sy T&Ew 1) oxeTikn ouyvoTns elven 4%5& = 18,3%, BnA. 16 18,3%
TGV pabnTdy EAnpowosy &md 12,5 Ews 14,5 Spx. 7§ kai wéonw Ty 13,5 Spy.
‘H 61 oThAn THs dOporoTikiis oxeTikfis ouxvdTnTos oYXnHaTifeTar &md T& BeBopé-
va Tfis 51, dmws drpiPdds 7 4n oTnAn oxnuati(letal &md T& oToixeia Tiis 3ns.
Eis Thv 8nv TdEw # &BpoioTikny oxeTikn ouxvdTns elvar 81%. TouTo onuciv
811 76 819, T&V pobnTdy EmAfpwoey kdTw dmo 20,5 Bpy. o xabévas.

AELKHZEIZ

362) Katd To 1968 els Ty ‘EAAGSx 81' &ropa Séka étév xal dvw pé &moypaghy
ouvekevTplBnoay T& &xdAouba oroixela. Eis 121000 mpécwma, T& dmola floav SimAwpa-
ToUyol dvwTéTwy ExoAdv 26000 floav yuvaikes. Els 544000 &dmopoltous Mupvaoicww ol 311000
flcav &vbpes. Els 2836000 &mogoiTous ToU AnuoTikoU Zyxolelou fioav &vBpes 1628000. Eig
1995000 Tou 8tv EreAelwocy TO AnpoTikdy Tyxoheiov floav 1021000 yuvaikes. Els 1245000
d&ypappdrous floav 246000 &vBpes. N& yivn mival 2 x5 Buplbwy (Zroixeia UmoleTikd).

3€3) Els ulav &moypaeny 3500 olkoyevaiddv eipilnoav 275 olkoytveia) xowpls kevey
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Tévov, B45 p¢ Eve, 1056 pe BUo, 712 pi Tple, 542 pt téooepa kal UmdAormor pé wévTe xal
&, N& yivn mivat pé oyeTikds ouxvéTnTas. (Aedopéva UtrofeTia). N& oupmAnpwbi) oTnin
&BpoioTIKTls ouyVSTNTOS.

364) ‘O TuwvaoThs évds NMupvaciou kaTwTépou kUkAou, els pérpnow Tol dvaoThua-
Tos TGV 464 pobnTdy Tou elpe pikpotépav Tipty Uwous 1,40 p. kel dvcorépav 1,88 w. N&
kaTapTioeTe v Trivake, dtmes & Ut &p18. 7, pé katavouny els 12 téers kal pé &moAlTous ouyvo-
nTos, 38, 55, 120,784, 42, 31, 12, 4, 48, 0, 18, 12.

\\\96. FPA®IKAI TIAPALZTAZEIE ZTATIETIKQN AEAOMENQN.

Y T& oromioTikg BeSoubva TrapousidfovTtal X1 pévov Sik miwdkev, GAAX
kal 81& ypapikdyv TapaoTdoewy, 81k dixypauudTwr. Al qUTOY TGV YRAPIKGY
TapaoTdoewy | oTaTioTiKn Epsuva keBloTaTon &pbows pavepd, TG 8¢ oupTrep&-
opata & aUTiis kaTawonTd pé TOV &TAOUOCTEPOV KAl CUVTOUWTEPOV TPOTTOV, UE
«pic patigy. Of kupliTepol TpdTrol KaTaokeuTis SiaypapudTtoov elval of drdAoubor.

@) To igtéypappov ocvyvétnrog. "‘OTtav T& OTOTIOTIKX OTOIXElx " Epgavi-
{wvTan pé kaTavopny cuyvoTnTwy, TOTE els Eva oUoTtnua dploywvicwy &Edvev
XOY (ox. 96 - 1) TomobeTolvTan i Tipal Tfis peTaPAnTfis els TOv &kovar OX ki

al Tipal Tfis ouyvéTnTos els
“Totoypappa Epavikiic elogopis pabntidv A’ Fupvasiov  Tov &kova OY. ‘H povds |_;1-‘]-
y kous elven #va edBlypapuov
S Tufjue cvfBaipeTov Bid ké&Be
&tove, dAAS ToloUTov, GoTe
’fil ] v&k EmiTpétn els TO oyédiov
loml I v& AngBolv émi ToU &tovos
20 T OX éAct oi Tiped THS peTa-
PANTTs kol émi Tou OY SAen
of durioToixol ouXVOTNTES.

Els Tov opildvTiov &fovar OX
onueloUvTal SiaBoyIkdds THf-
porta  dutioToixa Tpds TO
g eUpos T&V Siradoyxiwdy T

Ex. 96-1 fewv TEVY TGV TR HeTA-
PAnTHs. Eis 1O oyx. 96 -1 16 dmolov &moTeAel TO Bidypappa ToU Trivakos 7,
BAttrouey &l ToU &fovos OX SAc alTd T& TpfuaTa va.elvon fog, 8161 af 12 téiers
Tfis KaTowoufs Exouy T alTd TALTOS Kl els K&Be TUTUa Yp&ETCn T) uéom TIWT
Tfis dvTioTofyou Télews. M Pdosis T& elfUypaupa aUTE TUNUOTA KATUOKEUS-
lovtan dpboyvia T& omrola Exoww Uyn dvddoya Teds THy dvTioToiXoy ouxid-
TnTe, TV dmolav Umohoyilopev &l ToU &tovos OF. To tuPadov k&de dpboywviou
&meicovilel THy dwtioToixov Tpds THY Pdow Tou ocuyvédTnTa. ‘Edv ol P&oers
elvan foan, T6Te T EpPadd (Bmoudves kal al cuyvéTnTes) elvan dvdhoya Trpos
T& Uyn Tév dploywviwy. To Sidypapua abTfis Tfs Hopefis AéyeTan iotéypap-
pov vy voTnTOS.
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B) To mordywvov cuyvétntog. Eis 16 oyx. 96 — | ToU mivaxos 7 Umdpyel pio
TroAvywvikly (7] guvexns)

“"Epavog pubntv A’ Iupvosiov sa tov EEL. iy P
ypouut, | émola &moTe-

Tékers [ 5 - | sbpora. | S AeTon &md SiaBoyid €U-
elogopds | U6y, SR BUypappa THARETS, T& &-
Troic oUvBEoUY TG péoa TEW

In. 45— 8,5 6,5 88 | 88 18,9 | 18,9

Bl p el wg | Dy i lies || O BaoEay Tk dplyis-
37 12,5— 16,5 | 1454 85 227 18,3 | 48,9 viewv ToU Siaty pauuaTos.

4n. 16,5—20,5| 18,5 | 149 | 376 | 321 | 8l ‘H moduywikh al-
5n. 20,5 — 24,5 | 22,5 | 63 439 13,6 | 946 | Th ypouun Aéyetcn molv-
6n. 24,5 — 28,5 | 26,5 25, 464 54 | 100 ywvov guxvéTnTog Kal cle
| 464 100 I Vol BuvaToy V& oy¥TuoTI-
- off} dvtl Tou ioToypdu-
Mivok 8 HOU OUXVSTNTOS, uovoy O-

Taw | ueTaPAnTh elvan (F) BewpfiTon) ouvexnis. Ta dkpa ol moAvyhUoU ouyvd-
TnTos dpilouey Emi ToU &fovos OX, AapfdvovTes T péox Suo fowv Trpos To elpos
TGV TdEewy TUnudTwy Els
Thy &pynv (pds T& &pi-

oTepd) kai els TO TEAOS w

(mrpos T& Betix) TR oFl- 160 4 3

p&s TéY Pdoewy TGV dpbo- 140 e

ywvicv ToU ioToypapuou. 120 \?’

Elvat powepdy &1 TS TToAU- 100 it A

YwUoy GUXVOTNTOS OXN- a0 sl \\r

poerileton, &v &mrd T& omn- 60 Vs :

peix, TroU &rreikovifouv Tas 40 ! a
uécas Tipds gls Tov &fova 20 !

OX, bywdoly x&feta TpdS 0 sE— 7% 745 /g5 75 785 X

ToUToV TpnuaTe &vdAoyd

Tpds T&s QVTICTOlIYOUS TU-

yvéTnTas kol fvcobolv B Ex, 962

oAUy wVIKis ypauufls T

&xpa TEW TPMuATY Y. ME TOV adTov TpdTIov oynuoTileTol kai TO loTdypau-
pov k&l TO TTOAUYwvov Tfis TXETIKTS TUXVOTNTOS.

T& oTaTioTikk Sedopéve ToU Trivokos 7 T& Tapovaidlopey kal gls Tov i
voxa 8. TO TrAdTos is kéBe T&Ew elvan Sirhdoiov ToU dvTioTofyou ToU TiveKos
7, Bi& ToUTo el Tov 8 Yrdpyowv wévov 6 TéEels. Eis Tas Téteis adTas Bty Exopey
kappioy P TANB&p1Buoy To undév. Eis 1o oy, 96 — 2 TapoucidleTal TO ioTOYpap-
pov Tiis ouxvéTnTos Si& Tov Trivaka 8. Eis Té Emépevor oxfine 96 - 3 Exouer T
TroAUywvoy THs ouxvdTnTos T&Y oToixeiwy ToU mivakos 8.

v) To molhbywvov dBporotikilc cvyvérnrog. Eis dpiouevas TEPITTTTEIS
KoT& THY oTaTioTikAy pehérny fvds Béuaros elvan Xprowos | Ypagikn mopd-
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oToois THs &lpoioTikiis cuxvéTnTos. Ald THY KATGOKEUT|Y TOU TTOAUYMYOU Tiis
dfpoioikfis ocuyxvoTnTos &ls Eva oUoTpa dpBoycviwy &idvewoy XOY mpoodiopi-
fomev T& onuela ol Exouw s TETUMRévY THY Gvortipe dxpav TipRy k&be T-

IMokbvywvov ouyvotntog. Ilivas 8

160,
40
120
/00,
(=14
6o
40
201

I " i N s
(4 65 195 45 /185 225 263 X

Zx. 96—3

tecos kol TeTaypevny THy dvticToixov Tiis Tdlews &BpoioTikhy cuyvdTnTa. Tol-
outoTpdTrws B& Exwper plav oeipdy Siaxekpipévor onueiwy, T& dmola &Taw Eved-

Moliywvov abporstikiic ouyvotntog wivakog 7
5pd

100
450

75 s
300
254,

50

) oo

0 I (77 B T R ¥ s STV S U7 AT SR T T R . S

Ty, 96-4

owpey pé eUbUypapua TpnuaTa BiaBoyikés B& oynuaTticouy TO ToAUywvov Tiis
dBpoiotikfis cuyvédTnTos. Eis 1o oy. 964 BiSouev TO oAUy wvov THs dBpoioTikiis
ouyvoTnTos ToU Tivakos 7. "Eqw ypdywwuey plav kéBetov mpods Tov &kova O els
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&molobnmoTe onuelov Tou A.X. els éxelvo, Tou dwTioToixel els Tov &pifudy 400,
f& Tufon TO ToAUywvov dBpoioTikiis cuyvéTnTos &ls fva onueiov A. Tou onpelou
A 1) TeTunpévn elvan katd Tmpoctyyiow 21,30 Emopbvws oupmepaivopey 811 400
pabnTal TolU Cupvaciou &woar dArydtepov &mod 21,30 Spy. els tov Epowov &
rafevas.

To papdoypappe. To paPddypapua dmoTeAsiTon &mo piav oeipdy dpbo-
yaviwy) T& omola Exouv foas Béoels kai oTn-

pifovtanr els Tov alTov &fova. Ta uhKn TWV Mupayoyi Kinvorpopudyv rpolivioy
elvanr dvddoya Tmpds Tas duTioTolyous cuyvd- kotd 0 1964 i phddeg thvvong
TNTAS )| TES TIMAS YEVIKWTEPOY TTOU TTpIoTS-
vouv. Els 16 oy. 96 - 5 éyopev éva paPddypap-

po, ToU TAEpIoTAVEL TNV Tropaywyny Els Ty 04
‘EAAGSa katd 1O ETos 1964 Tdv  kuplwTés 4
pwV  KTMVOTPOPIKGY TrpoiduTey els yiAidbas

900

Téyvoov. ; e
Els 10 ox. 96-6 éExopev fva TpirAoly

paPdoypappa. To o BiBer Thv elkdva Tijs L

600

tteAltecos Tfis &llas TGV eloaywydv els Ty ‘EA-
A&Ba Propnxavikéy Tpoidvtwy el fxoroppl- 90
pia BoAAapicov Kot THY oeipdy TGV Erdw 400
1963 - 1967. 300
To B paPBdypoppa &mekoviler T Uyog 20
Tiis o&klag Tv Elaywydv Tév  Propnya- /00
VIKQV TTpoiovTomV Po§ KT ThV  TETPOETIaW 0
1964 — 1967, ocup@oivws TpOs OTOIYEIX TQ
&mola mapéxer 1| Tpamela Tfis ‘EAAGSo0S. Iy. 96—5
To v paPddypapua &meikovilel T& alTd
&mreos kal 1O P, dAA& KaTd T& gToiyela Tou Zuvbéouou ‘EAARvwu Biopnydvawv.

78 02

i
Hpeac /ada Aupd  Tupoc

Kal 1& Tpia altd paPboypéupara, Emedn &idouv Thy EEEAEw Evos TTAN-
Buopol katd THv Sikprelay oeipds TV, AbyovTton kod gpovediayphppara.

MopaTtnpoUuer, 8T1 Téoov pé T& B, Soov kal g 1o y' paPdsdypapua, elve
pavepd 1) dvoSikt| Tropelc TGV Earycoydv TV EAANVIKGY Biounyavikéiv Trpoidy-
Teov &mrd 1964 — 1967, iBicuTépws Bt eig UynAcv mocooTor Katd TO 1967, “Ymo-
Aoyiletan éT1 kard TO 1967 i Eaywyal T&Y Plounyoavik@y mpoidvtwr Eon-
pefcooav alinow kata 36,29, & oytos mpds TO 1966, tvavti alffoscws kaTd
13,99, T 1966 cos mpds TO 1965, ‘AvtigTolyws s wpds Tas eloaywyds Pio-
UMY aVIKGY TrpoiduTey T onueiwdeica abinois Becopeltan 1) wikpoTépe TV Te-
AeuTaleov oy, dvepyopéun els 2,39 katd 10 1967 &v oyxéoel mpos To 1966, tvd
fro 13,99, 1o 1966 s mwpos TO 1965.

g) To wukdhakov Sibypoppa. Aix THY Ypoa@ikhy ATelkdvioly oTaTIoTIKOY
BeSoptvey els ploav dpioutvny Xpovikfy oTiypny ¥phoiuwov elvan kol To KukAKOY
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Sidypappa. “Evas kUkhos pé avbaipeTov drTiva xwpileTan els kukAikols Touels,
ot émolor Eyouv EpPadd dvddoya Tpods Tas &uTioTolxous Tinds THS peTaPANTHS.

Eyarou. 3
s /2

M

Ml

Yoo Gélac elcapepey o e m
Bropnxaveuaw fpotoviey Rind v ocalifle & Qliﬂ j00
“yyos FElac Eapwpny %
fuarop 900 Biounyaviudy mpooviey. m

.ﬁ.:.lll.”:‘,, 77;‘: it
g % $ 8
{ I FordesLor
Hora Tpanecar  |\Kara g5ttt vy
Iy, 96—6

"Emreidn) els xd@e kUkAor T& Buoadd Ta@Y kukAKEGY Topéwy elvon dvdhoya Trpds T
prKn Té Tékwy Tow, alTd B¢ elven dvdhoya Tpds TS ETTOAUTOUS TGS aUTEY
els povdBag yeowiddw fi Tékwy, A.x. els uoipos, SicipeiTal 1) TEpIépEia TOU KUKAOU
el Tola dvdAoya TEY TIUGY THis peTaPANTRS kel ypdoovtan of &krives els T&
onpela Sicapéoews. Els T oy, 96—7 Eyopev fva kukAikOy Sidypaupa, ol drel-
koviler Ty YpnuaToddTnaw Siapdpwy kKAGSwy Tiis olkovouikfis Lwfis THs ‘EAAG-
8os ko ToV AlyouoTov Tol 1968, émreos eupaviletar els Tov mrivaka 9. ‘H cuvo-
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MK YpnuaTodoTnols dvépyeTan eis TO Toody Tév 20.000 ékaroppupiov Bpoyudy

- kel dumioTonyileTon pE SASKAMpoy TO éuPadov Tou kikAou (Bx. 96-7) To 1%

; ; : . e 3600
Xpnpatoddtnoig 5 khadwv eig Extoppdpa dpaxpdv  duTioTonyileTou s Tékov 66 =

(Abyovotog 1968)

= 3,6 ¢ émopbveas T& 19,5 Y els

KAd&dor Tooov | Y, Motpai 6oy 3,6 X 19,5 = 70° 10, dpa
g 1) ¥xpnuarodédTnos ik Tov Tou-
1. Toupiopeés piopdy kol Tdg Eevodoysiokas
SevoBoyeia 3.900 | 19,5 700 10 2 ; : : ,
o e miyeproes dvmioToryifeTan ué
tépyeia 3.300 | 16,5 590 24' Tov Topéx AKB, Trou Eyer dis Pa-
3. Metagopal ow Toétov AB foov pe 70 10°.
0

. E‘rrn-:owmulu: 5.000 | 25 90! M tov 15100 TpdTov 1 HAekTpl-
4. "Epya kowfis 1 ,, i
dperetas 6.600 | 33 1180 50° K Eufpyeir Exer ypmuaTodo-
5. "ETepot oxoTrol 1.200 | 6 21036’ Tnow Trou dmeikovileTon pE Tov
P S (T Lo R L O L ] T

Ztoixeia UtrobeTikd. Tivat 9 10 K

ExTds &md TOUS  Trpon-
YOUNEVOUS TPOTTOUS YPaQIKiis TapaoT&oews T6v
oTOaTIOTIKGY BeBopéveoy UTrdpXouy GKOuN T& yap-
toypappote, T& Stola elvan yewypagikol xép-
Tau, els ToUs omolous uE dikgopa XpwuHATX
&rreikovilovTan  oTaTioTikG  oToixeia.  "Axdun Rl wTPéTE
Umdpyoww T& eidoypaphpata 7 eidoypappate EvePias
BnAcd?) Trivokes pE oxEdia kol eikdvas mpood-
Treov 1) TpayudTwy. AUTE TOAU ¥pnoiuoToloUy-
Ton els Tas Siagnuicels, Exouv peyd&Any mTopa-
oTaTIKOTN T, &AM &1 kol dxplPeiow.

AZKHZEIZ

365) N& kataokeuaodi T6 moAUycwwov &BpoioTikiis ouyvéTnTos TdY oTolyeiwy Tol
Trivaxos 8.

366) N& oxnuaricete papddypaupa ué T& oToieix Tiis dokioews 363,

367) N& oynuaTicete papddypanua ut T& oTorgeia Tfs &oxfioews 364.

368) Kartd T 1967 umfipyov Té& dkéAouba aroiyela Si& thy karavopiy Tiis EkTdoews
& ‘EAA&Sos : Bookdrormor 34,5%, lewpyikd T 319%, Adon 20,3%, olkoBounuévn Ekraos
4,5%, &upwdns éxTaocis 5,89, ékTaois keAutrTopévn pt G8ara 3,99%. N& yivn kukAixov Si14-
ypoupa aUTfis Tiis KaTavoufs.

97, KENTPIKAI TIMAIL

o) Tevikd. Eis TRy ZTaTioTikny TOAAIKIS YIVETX QUTIKOTATTACLS TTOA-
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A& dpiBucdv p¢ uiaw yapaxkTnpioTikiy Tipny. ‘H Tiph ot gavepavel Ty T&aW,
f| &émola Umrdpyer els T& oTaTIoTIKE SeSopdva V& GUYKEVTPOVWYTAL €l THV Tre-
proxfv Tis Tiufis aUTfis kal Tmeplypdgel KaTd TpodTov &TrAcUV kKal cagf] OASKAN-
pov 1O oUvolov TG BeBouéveov.

Al zopuktypionikal tipai, ai onoiar dvrikabictoby Eva cOvolov apBpdv réyov-
tut Kevipikal fj tomikei tipai fj kel napapetpor. AickpivovTtan els péaovg Kevipl-
kil téoewg xal el pésovg BEcewg. Ol mpddTol elvan 6 apBuntikég, 6 yewpeTpr-
koG kol O dappovikdg kal of Belrepor 1) Srdpecog kai 1§y Emkpatoboa Tipf. "ATO
Tous TpwTovs 8 leTdocopey pdvov TOV &piBunTIKOV.

B) "Apipntikog péoog. Mésog amBunTiKog GTalivopiTtoV oTATIGTIKOV 01O~
yeiov eivar 10 anhikov tilg Sraipéoeng tod abpoiopartog adtd®@y dia tod minbapi-
Opov 100 guvolov tav, ‘O dpiBunTikds péoos AdyeTan kol pésog Bpog. OUtos
gdyeTon £l TIMGY pdvov peToPAnTddv. 'Edw T Bedoubvor lvan Xy, X5, L., X,, ©
&p1BunTikds pécos X elvan ;

S

tx W = EX
k- eb

O Bwuev pt Tapadelypata Téds mpocbioplletan & péoos Spos STav TX
oToixela elval Tatwopnpévar 1y Exer yivn 1) dpadomoincis Toov.

lov) Eig éva épyootéoiov 15 fonboi Exovv rpepopicOiov aro 42 dpy., 20
Epyarar anod 75 dpy., 6 teyvitan and 120 dpy. wei 2 Emotdron and 150 dpy. IMoca
Katd péoov dpov hapPaver 6 dpyulopsvog eig adtd ;

‘Ohet of épyalouevor elvon 43 kad AauPdvouv 15 x 42 + 2075 + 6x120 +
+ 2 x 150 8nA. 3150 Spy., &mwoubvers 1) péon Tipn elvan : X :-3—;—35—0= 73,25 Bpy.
"Av & kabtvas AapBdun THY Hintpa 73,25 Bpy., TO épyooTdoiov 6& TAnpdon ls
SAous el plaw fuépay 1O adTd Toodv Tév 3150 Bpx.

‘Otav Aormov of &piBpol Xy, Xy, .. ., X,, Exouv dvTioTolyws ouxvdTnTas fy, fa,
e ; = hE R e e = e
oo Iy 1) péon Tipn) Toow glvon x = e Ax =5 (@)

ThHY péomy TiunY Kol épyaloueda Strws els 7o lov Tapd@erypa. TT.y. pé & Sedopéve
ToU mivakos 8 1) péon Tipn THs épavikiis elopopds elvan ;

(- 88:65+541054+85-145+ 149185+ 63-225+425-265 _ 7208 _ 1554
X = = e = y =

88 + 54 4 85 4 149 + 63 + 25 64
oxUel Aorrov & TUTos (2).

¥) 'H dwapeoog. Avdpesog Aéyetar 1 Tipf, 1| Omoia ywpilar ta dedopéva eig
300 148eig pé tov avtov mAndapiBpov. ‘O péoos alTds, Sres kal & &piBunTikds,
époppoleTan €mi TIMGY peTaPAnTOY. T& Bedopdva kaTaTdooovTar kot oUiowd-
uevov peyebos Sict TNy elpeav Ths Siapéoou. TT.x. & af Tiuad THs peTafAnTis elvat
6, 9, 11, 15, 16, 19, 20 f Bidpeoos elven & 15, & &v elven o Tiwad 6, 9, 11,
15, 16, 19, 20, 30 1) 81&pecos elvon § = o

3 = 15,5 8nA. & péoos Epos THV
dUo peoaicov TIPGWY.
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’Eqv T& oToryeia eUplokwovtar gis mwivako Kq-rauouﬁg KOT& ouxpoTnTas 1
Sid&uecos UroAoyileTal Bid mids oyéoscos, Thy dmolby 8& udBepey elg GAANY T&EW.
Fpopikdds Suws TrpoodilopileTon elkdAws 17 didpecos, & oxnuericd To To-
Aycovov Tfis &BpoloTikiis ouyvoTnTos. T.x. s 1O oxfjua 96-4 f kébetos Tpos
Tov &kova OY els O onueiov, 16 omolor dvrioToixileTon pé tov 232 (i 50%;)
Tfis &BpoioTikils cuXVOTNTOS, TEMVEl THY TOAUYwVIKTY ypaupny els fva anpeiov
A pE TeTunpévny mepitTou 16,80 moU onuaiver 811 o 50 9 TV palnTdy EmAn-
pwoE k&Tw &wd 16,80 Spy., 1O &t &\Ao 509, mepioodTepov dmo 16,80 Bpy.

8) ‘H é¢mkpatodoa tipd. ‘0O pécog adrig sivor Exeivn 1 tpn tijg peraflnric,
nmob dvriotoryilerar eig v peyiotny ovyvotnto. 'Epapuoletan Stoav & Seboué-
va EugavilwvTean el kaTavouny cuxvorrtwy. Kal & péoos alrds mpoodiopileTo
pé plav oyéow, THy omolav & pé&bopey els &AANY T&Ew.

Mpagikdds els TO oy. 96-2 TO peyaiUTtepov SpBoydviov ToU loToypdiua-
Tos elvan 1O &vmioToixolv els Thy 4ny Tékw péons Tiufs 18,5 Spy. Eis Ty TéEw
aUThy A &mwoAuTos cuyvéTns elvan 149, f peyloTn els Ty karavouny adriy. Ta
sUBlypappa THBeT, T& dmola cuvBiouww Tas Blo dvw kopugds A kal B Tou
dpBoycwviou ToUTou uE Tds yeiTovikds kopupds [ kal A Tév BlUo ouvexopéveoy
dpboycovicov TéuvovTon sis Eva onuelov E. “H ké&fetos &mrd 1o E mpds tov &tova OX
Spiler THv EmikpaToUocy Tiuny. AUtn elvar mepimmou 18,10 Six tov mivexa 8.

AXKHZIEIZ

369) T& Auepouictia 6 tpyardv elvat 75 8px., 82 8py., 100 &py., 107 &py., 112
8px., 120 8px. TTolos elvar & &p1BunTikds ptoos alrdv kal mofe f) Biduecos ;

370) "Evas pobntns Mupvaoiou els 16 A’ tetp&unvov éBaBucioynbn els t& Opnoxeu-
Tik& pt 16, els & "Apyata pi 13, els T& Néa pt 14, el & MaBnporikd pé 12, els 1o Qu-
oikd pé 14, el v& Texvike pé 17, sis 1& *AyyAika pe 13, els v ‘loToplav ue 16, els v New-
ypaglay pé 15, els Thv Tupvaotikiy pe 18 kol els v Movoikiy ut 12, Tlola elven ) péan
&p1dunTikf Tipd Tfis Pabuoloyics Tou KaT& TO TETpAUMYOV TOUTO ;

371) "Otav dvapelbwuey 45 kil thalou Tév 28 Bpy. pt 20 kidd Tdv 24 Spy. kai 35
KiA& Tév 18 Bpyx. mdoov 8& ororxiln TO KiAdY ToU uelyparos ;

372) Of &mbuol 3, 7, 12, x &xouv péoov &pibunTixdy tév 10. Moios elvon & x ;

373) N& mpoobiopiofij 1) Si&uecos els T& Sedoptva Tijs &oknoews 365, ypagikds.

374) Of &pBuol x,, X,, X; Exouv péoov &piBunTiKoy TOV x. N& eUpebf & pioos dpi-
BunTikds TV X; + &, X, + &, X3 + o keBdg kol TAY X — o, Xy — &, Xg— € | TEV X, X,
xza. N& ylvn &piBunTikd épapuoyn Tfis dokfoews aUThs.

375) Of &pibpol X;, X, Xy Exouv péoov dpidunTikdy Tév X kal of ax
axg + B Tov . Acffore 811 elvan y = ox + PB.

B, axy -+ B

*Enspsdnine "Exdonsws : 11AN. HAIAAHSE " 4aog, 4. 2. 3582/25-6-69).
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‘Huirova 6Eeidv yovidv.

———— —
& ]
S| 0 | 100 | 200 | 30 | 400 |50 [z O | 100 [200 B0 |40 |50
= =
0| 0,000 | 0,003 |0,006 | 0,009 | 0,012 |O0,015(| 45| 0,707 | 0,709 | 0,711 [ 0,718 [ 0,115 |0, 717
11} 0,017 | 0,020 |[0,023 | 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 |0,049]| 47 | 0,781 | 0,788 | 0,785 | 0,737 [ 0,789 | 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 | 0,758 | 0,760 | 0,762 | 0,764
5| 0,087 | 0,090 | 0,093 | 0,096 | 0,099 | 0,102} 50| 0,766 | 0,768 | 0,770 | 0,772 | 0,773 | 0,775
6| 0,105 | 0,107 |o0,110 | 0,113 | 0,116 | 0,119 51| 0,777 | 0,779 | 0,781 | 0,783 | 0,784 | 0,786
7] 0,122 | 0,125 | 0,128 | 0,181 | 0,183 | 0,136/| 52| 0,788 | 0,790 | 0,792 | 0,793 | 0,795 | 0,797
8] 0,189 | 0,142 | 0,145 | 0,148 | 0,151 | 0,154|| 53| 0,799 | 0,800 | 0,802 | 0,804 | 0,806 | 0,807
?| 0,156 | 0,159 | 0,162 | 0,145 | 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 | 0,426 | 0,827 |
11| 0,191 | 0,194 | 0,197 | 0,199 | 0,202 | 0,205(| 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|f 57 | 0,839 | 0,840 | 0,842 | 0,843 | 0,845 | 0,847
13| 0,225 | 0,228 | 0,281 | 0,238 | 0,236 | 0,239(| 58 | 0,848 | 0,850 | 0,851 | 0,853 [ 0,854 |0,K56
14| 0,242 | 0,245 | 0,248 | 0,250 [ 0,258 | 0,256/( 59| 0,857 | 0,859 | 0,460 | 0,862 | 0,863 | 0,865
15| 0,258 | 0,262 | 0,204 | 0,267 | 0,270 | 0,273 80 0,866 | 0,867 | 0,89 | 0,870 | 0,872 |0,875
16| 0,276 | 0,278 | 0,281 [ 0,284 | 0,287 | 0,290} é1} 0,875 | 0,876 | 0,877 | 0,879 | 0,850 | 0,882
17| 0,292 | 0,295 | 0,298 | 0,301 | 0,303 | 0,306]| 2| 0,883 | 0,884 | 0,884 | U887 | 0,858 | 0,890
18 | 0,308 | 0,312 | 0,315 | 0,317 | 0,320 | 0,323]] &3 0,591 | 0,892 | 0,894 | 0,895 | 0,896 |0,89% |
19 | 0,326 | 0,328 | 0,331 | 0,334 | 0,337 | 0,339 64! 0,899 | 0,80u | 0,901 | 0,903 | 0,904 | 0,905
20 | 0,342 | 0,345 | 0,347 | 0,350 | 0,353 | 0,356|| 65| 0,906 | v,908 | 0,909 | 0,810 | 0,911 |0,91% |
21| 0,358 | 0,361 | 0,364 [ 0,367 | 0,869 | 0,372]] &6 | 0,914 | 0,915 [ 0,916 [ 0,917 | 0,918 | 0,919 ,
22| 0,875 | 0,377 | 0,380 | 0,383 | 0,385 | 0,388 67| 0,921 | 0,922 | 0,923 | 0,924 | 1,925 | 0,926 |
23| 0,391 | 0,393 | 0,396 | 0,399 | 0,401 | 0,404|| €8 | 0,927 | 0,928 | 0,929 | 0,930 [ 0,931 | 0,933 |
24 | 0,407 | 0,409 | 0,412 | 0,415 | 0,417 | 0,420]| 69 | 0,934 | 0 935 | 0,930 | 0,947 | 0,948 | 0,839
25| 0,428 | 0,425 | 0,428 | 0,431 | 0,433 | 0,4368|| 70| 0,940 | 0,841 | 0,942 | 0,943 | 0,944 | 0,945 :
26 | 0,438 | 0,441 | 0,444 | O\ dd6 | 0,449 | 0,451([ 71| 0,946 | 0,940 | 0,947 | 0,948 | 0,949 | 0,950 |
27 | 0,454 | 0,457 | 0,459 | 0,462 | 0,464 | 0,467]| 72| 0,951 | 0,952 | 0,953 | 0,954 | 0,955 | 0,955 |
28| 0,469 | 0,472 | 0,475 | 0,477 | 0,480 | 0,482|| 73| 0,956 | 0,957 | 0,958 | 0,959 | 0,900 ! 0,960 ;
29 | 0,485 | 0,487 | 0,490 | 0,492 | 0,495 | 0,497(f 74| 0,961 | 0,862 | 0,963 | 0,964 | 0,964 0,965 |
30| 0,500 | 0,503 | 0,505 | 0,508 | 0,510 | 0,513|| 75| 0,966 | 0,867 | 0,967 | 0,968 | 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 | 0,973 | 0,974 é
32| 0,530 | 0,532 | 0,585 | 0,537 | 0,540 | 0,542} 77| 0,974 | 0,975 | 0,976 | 0,976 [ 0,977 | 0,978 |
33| 0,545 | ©,547 | 0,550 | 0,552 | 0,554 | 0,557 78| 0,978 | 0,479 | 0,979 | 0,980 | 0,981 | 0,981 |
34| 0,559 | 0,562 | 0,564 | 0,560 | 0,509 | 0,571|| 79| 0,982 | 0,982 | 0,988 | 0,983 | 0,954 | 0,984
35| 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
34| 0,588 | 0,590 | 0,592 | 0,595 | 0,597 | 0,599{| 81| 0,988 | U,988 | 0,949 | 0,889 | 0,989 | 0,990
37 | 0,602 | 0,604 | 0,606 | 0,609 | 0,611 | 0,613]| 82 0,990 | 0,991 | 0,991 | 0,991 | 0,992 | 0,992
38| 0,616 | 0,618 | 0,620 | 0,623 § 0,625 | 0,627|| 83| 0,993 | 0,893 | 0,993 | 0,994 | 1,994 | 0,994
39| 0,629 | 0,532 | 0,634 | 0,636 | 0,”88 | 0,641|| 84 | 0,995 | 0,895 | 0,995 | 0,995 | 0,996 LU.BBS
40 | 0,643 | 0,645 | 0,647 | 0,449 | 0,652 | 0i54]] 85 | 0,996 | 0,994 | 0,997 | 0,997 | 0,997 | 0,997
41| 0,656 | 0,658 |[0,6860 1 0,663 | 0,665 |0,667|| 86 | 0,998 | 0,995 | 0,998 | 0,998 | 0,998 | 0,998
42| 0,669 | 0,671 | 0,673 | 0,676 | 0,578 | 0,680]f 87| 0,999 | 0,999 | 0,998 | 0,999 | 0,999 |0,999
43| 0,682 | 0,684 |0,686 | 0,688 [ 0,680 |0,693(] 88| 0,999 | 0,809 [ 1,000 | 1,000 | 1,000 | 1,000
44 | 0,695 | 0,697 | 0,699 | 0,701 | 0,708 | 0,705]| 82| 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 |




Zuvvnuitova OEel®dv yovidv.

- : -3
= =
Sl o |10 j20 |80 |40 {60 |[&] 0 |10 [200 |30 |40 | BOr
= =
o 1,000 | 1,000 | 1,000 | 1,000 | 1,000 |1,000{} 45 | 0,707 | 0,705 | 0,703 | 0,701 | 0,699 | 0,697
1| 1,000 | 1,000 | 1,000 | 1,000 | 1,000 |0,999{] 46 | 0,695 | 0,693 | 0,690 | 0,688 | 0,686 | 0,684
2] 0,999 | 0,999 | 0,999 | 0,999 | 0,999 |0,999|| 47 | 0,582 | 0,680 | 0,678 | 0,676 | 0,573 | 0,671
3| 0,999 | 0,998 | 0,998 | 0,998 | 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 | 0,996 [| 4% | 0,656 | 0,654 | 0,652 | 0,648 | 0,647 | 0,645
51 0,996 | 0,996 | 0,996 | 0,995 | 0,995 | 0,995 50 | 0,43 | 0,64L | 0,638 | 0,636 | 0,634 | U,632
6| 0,995 | 0,994 | 0,994 | 0,994 | 0,993 | 0,993(| 51 | 0,629 | 0,627 | 0,625 | 0,623 | 0,620 | 0,618
7] 0,993 | 0,992 | 0,992 | 0,891 | 0,991 |0,991|] 52 | 0,616 | 0,613 | 0,611 | 0,609 | 0,606 | 0,604
8| 0,990 | 0,990 | 0,989 | 0,989 | 0,989 | 0,988 53 | 0,602 | 0,598 | 0,597 | 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 | 0,581 | 0,578| 0,576
10| 0,985 | 0,984 | 0,984 | 0,988 | 0,983 |0,082| 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| 0,978 | 0,978 | 0,977 | 0,976 | 0,976 |0,975(| 67 | 0,545 | 0,542 | 0,540 | 0,537 | 0,585| 0,532
13| 0,974 | 0,974 | 0,973 | 0,972 | 0,972 |0,971]| 58 | 0,580 | 0,527 | 0,525 | 0,523 | 0,520| 0,518
14| 0,970 | 0,970 | 0,969 | 0,968 | 0,967 | 0,967 5% | 0,515 | 0,513 | 0,510 | 0,508 | 0,505| 0,508
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 | 0.9511| 61| 0,485 | 0,482 | 0,480 | 0,477 | 0,475] 0,472
17| 0,956 | 0,955 | 0,965 | 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 | 0,451 | 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 | 0,989 | 0,988 | 0,937 | 0,936 | 0,935|| 65 | 0,423 | 0,420 | 0,417 | 0,415 | 0,412 0,409
21 0,984 | 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
25| 0,921 | 0,919 | 0,918| 0,817 | 0,916 | 0,915(| 68 ) 0,375| 0,372 | 0,369 | 0,367 | 0,364| 0,361
24| 0,914 0,912 0,911 | 0,910 0,909 | 0,908]| 6? | 0,358 | 0,356 | 0,353 | 0,350 | 0,347| 0,345
25| 0,006 | 0,905 | v,904| 0,908 | 0,901 | 0,900| 70| 0,342| 0,389 | 0,337 | 0,884 | 0,331] 0,329
26 | 0,899 | 0,898 | 0,896 | 0.895| 0,894 | 0,892| 71| v,326¢| 0,328 | 0,320 | 0,817 | 0,315| 0,312
27| 0,891 | 0,890 | 0,888 | 0,887 | 0,886 | 0,884| 72| 0,809} 0,306 0,303 | 0,301 | 0,298 0,295
28| v,883 | 0,882 | 0,880 0,879 | 0,877 | 0,876|| 73 | 0,292 | 0,290 | 0,287 | 0,284 | 0,281| 0,278
29| 0,875 | 0,873 | 0,872 0,870 | 0,869 | 0,867| 74 | 0,27¢| 0,273 | 0,270 | 0,267 | 0,264 0,262
30| v,866 | 0,865 0,863 | 0,862 | 0,860 | 0,859| 75| 0,259 | 0,256 | 0,253 | 0,250 | 0,248] 0,245
31| 0,857 | 0,856 | 0,854| 0,853 | 0,851 | 0,850|) 76 | 0,242 | 0,289 | 0,236 | 0,233 | 0,281 0,228
32| 0,848 | 0,847 | 0,845| 0,848 0,842 | 0,840f 77| 0,225| 0,222 | 0,219 | 0,216 | 0,214] 0,211
33| v,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 | 0,826 | 0,824 | 0,822 | 0,821} 7?{ 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 0,806] 0,804| 0,802 | 0,800| 81| 0,156| 0,154 | 0,151 | 0,148 | 0,145 0,142
37| 0,799 | 0,797 | 0,795| 0,793 | 0,792 | 0,790|| 82| 0,189 0,186| 0,133 | 0,181 | 0,128] 0,125
38| 0,788 | 0,786 0,784 0,783 0,781 | 0,779|| 83| 0,122 0,118 0,116 | 0,113 | 0,110| 0,107
39| 0,777 | 0,775 | 0,773 | 0,772 | 0,770 | 0,768]| 84 | 0,105 | 0,102 | 0,099 | 0,086 | 0,093]| 0,090
40| 0,766 | 0,764 | 0,762 | 0,760 | 0,759 | 0,757}| 85| 0,087 | 0,084 | 0,081} 0,078 | 0,076| 0,073
41| 0,555 | 0,753 | 0,751 | 0,749 | 0,747 | 0,745{| 86| 0,070 | 0,067 | 0,064 | 0,061 | 0,058] 0,055
42| 0,743 | 0,741 { 0,739 | 0,737 | 0,785 | 0,733)| 87 | 0,052 | 0,049 | 0,047 | 0,044 | 0,041 0,038
43| 0,781 ] 0,729 | 0,727 | 0,725 | 0,728 | 0,721 88 | 0,035 0,032 | 0,029 | 0,026 | 0,023) 0,020
&) 0,119 0,717) 0,115| 0,118 0,711 | 0,708)| 82| 0,017} 0,015 0,012 0,009 | 0,006| 0,008
e S e ——— A




"Egantonevar OEEl®V yoOVLOV.

S| 0 | 100 | 200 | 300 | 407 | B0 1| O | 100 [200 | 30" | 40 | B
= =

o | 0,000 | 0,003 | 0,006 | 0,009 | 0,012 | 0,015 || 45 | 1,000 | 1,006 | 1,012 | 1,018 | 1,024 | 1,080
1 | 0,017 | o,020| 0,023 | 0,025 | 0,029 | 0,032 || 46 | 1,036 | 1,042 | 1,048 | 1,054 | 1,060 | 1,066
2 10,085 | 0,038 | 0,041 | 0,044 | 0,047 | 0,049 || 47 | 1,072 | 1,079 | 1,085 | 1,091 | 1,098 | 1,104
3| 0,052 | 0,055 | 0,058 | 0,061 | 0,064 | 0,067 || 48 | 1,111 | 1,117 | 1,124 | 1,130 | 1,137 ] 1,144
4| 0,070 | 0,078 | 0,07 | 0,079 | 0,082 | 0,085 || 4% | 1,150 | 1,157 | 1,164 | 1,171 | 1,178 1,185
5 | 0,087 | 0,080 | 0,093 | 0,096 | 0,099 | 0,102 |50 | 1,192 | 1,199 | 1,206 | 1,213 | 1,220 1,228
6 | 0,105 | 0,108 | 0,111 | 0,114 | 0,117 | 0,120 || 51 | 1,235 | 1,242 | 1,250 | 1,257 [ 1,265 | 1,272
7 |0,123 | 0,126 | 0,129 | 0,132 | 0,135 | 0,188 || 52 | 1,280 | 1,288 | 1,295 | 1,303 | 1,311 1,319
8 | 0,141 | 0,144 | 0,146 | 0,149 | 0,152 | 0,155 |{53 | 1,827 | 1,835 | 1,348 | 1,351 | 1,300 1,368
9 10,158 | 0,161 | 0,164 | 0,167 | 0,170 | 0,173 || 54 | 1,876 | 1,385 | 1,398 | 1,402 | 1,411} 1,419
10 | 0,176 | 0,179 | 0,182 | 0,185 | 0,188 | 0,191 ||55 | 1,428 | 1,437 | 1,446 | 1,455 | 1,414 | 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 | 0,218 | 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 | 0,246 ||B8 [ 1,600 | 1,611 [ 1,621 | 1,632 | 1,643 1,658
14 | v,249 | 0,252 | 0,256 | 0,259 | 0,262 | 0,265 ||5% | 1,664 | 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 | 1,767 | 1,780 1,792
16 | 0,287 | 0,290 | 0,293 | 0,296 | 0,299 | 0,308 |[é1 | 1,804 | 1,814 | 1,829 | 1,842 | 1,855 | 1,868
17 | 0,806 | 0,309 | v,312 | 0,315 | 0,318 | 0,322 || 62 | 1,881 | 1,894 | 1,907 | 1,921 | 1,985| 1,049
18 | 0,325 | 0,828 | 0,331 | 0,335 | 0,338 | 0,341 [{63 | 1,963 | 1,977 | 1,991 | 2,006 | 2,020 | 2,035
19 | 0,344 | 0,348 | 0,351 | 0,354 | 0,357 | 0,361 |[ 64 | 2,050 | 2,066 | 2,081 | 2,097 | 2,112| 2,128
20 {0,364 | 0,387 | 0,371 | 0,374 | 0,877 | 0,381 || 5 | 2,145 | 2,161 | 2,177 | 2,194 | g,211 | 2,229
21 | 0,384 | 0,387 | 0,391 | 0,394 | 0,397 | 0,401 || 66 | 2,246 | 2,264 | 2,282 | 2,300 | 2,318 | 2,337
22 | 0,404 | 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 | 0,428 | 0,431 | 0,435 | 0,438 | 0,442 [| 68 | 2,475 | 2,496 | 2,517 | 2,539 | 2,560 | 2,583
24 0,445 | 0,449 | 0,452 | 0,456 | 0,459 | 0,453 || 69 | 2,605 | 2,628 | 2,651 | ,675 | 2,699 | 2,723
25 | 0,466 | 0,470 | 0,478 | 0,477 | 0,481 [ 0,484 |[70 | 2,747 | 2,778 | 2,798 | 2,824 | 2,850 2,877
26 | 0,485 | 0,491 | 0,495 | 0.499 | 0,502 | 0,506 ||71 | 2,904 | 2,982 [ 2,960 | 2,989 | 3,018 8,047
27 {0,510 | 0,518 | 0,617 | 0,521 0,524 | 0,528 |172 | 3,078 | 3,108 | 3,140 | 3,172 | 3,204 | 3,237
28 | 0,532 | 0,535 | 0,539 | 0,544 | 0,547 | 0,551 ||73 | 3.271 | 3,305 | 8,340 | 3,87 | 3,412 3,450
29 | 0,554 | 0,538 | 0,562 | 0,566 | 0,570 | 0,573 ||74 | 5,487 | 3,526 | 3,566 | 3,606 | 3,647 | 3,689
30 {0,577 | 0,581 | 0,585 | 0,589 | 0,593 | 0,597 (|75 | 8,732 | 3,774 | 3,821 |-3,867 | 3,914 3,962
31 (0,01 | 0,505 | 0,009 | 0,613 | 0,617 | 0,621 [|76 | 4,011 | 4,061 | 4,118 | 4,165 | 4,219 4,275
32 | 0,625 | 0,629 | 0,633 | 0,537 | 0,641 | 0,645 || 77 | 4,331 | 4,890 | 4,449 | 4,511 | 4,574 4,638
33 |0,649 | 0,654 | 0,658 | 0,662 | 0,666 | 0,670 |78 | 4,705 | 4,778 | 4,843 | 4,915 | 4,989 | 5,006
34 0,675 | 0,679 | 0,683 | 0,687 | 0,692 | 0,696 [[79 | 5,145 | 5,226 | 5,309 | 5,896 | 5,485 | 5,576
35 |u,500 | 0,705 | 0,709 | 0,713 | 0,718 | 0,722 (|80 | 5,671 | 5,769 | 5,871 | 5,971 | (084 | ,197
36 0,727 | 0,731 | 0,735 | 0,740 | 0,744 | 0,749 [|B1 | 6,814 | 6,485 | 6,561 | 6,691 [ 6,827 | 4,968
37 | 0,754 | 0;758 | 0,763 | 0,767 | 0,772 | 0,777 [|82 | 7,115 | 7,269 | 7,429 | 7,696 | 7,770 | 7,953
28 |0,781 | 0,786 | 0,791 | 0,795 | 0,800 | 0,805 [|83 | 8,144 | 8,345 | 8,550 | 8,777 | 9,010 | 9,255
39 |o,810 | 0,815 | 0,819 | 0,824 | 0,829 | 0,834 ||84 | 9,514 | 9,788 | 10,08 | 10,89 | 10,71 | 11,06
40 | 0,839 | 0,844 | 0,849 | 0,854 | 0,850 | 0,864 [|85 ] 11,43 | 11,83 | 12,25 | 12,71 | 13,20) 13,78
41 |o0,869 | 0,874 | 0,880 | 0,885 | 0,890 | 0,895 ||B& | 14,30 | 14,82 [ 15,60 | 16,35 | 17,17 [ 18,07
42 0,900 | 0,005 | 0,911 |0,915 | 0,922 | 0,927 |[87 | 19,08 | 20,21 [ 21,47 | 22,00 | 24,54 | 26,43
43 |0,033 | 0,938 | 0,948 | 0,949 | 0,955 | 0,860 ||88 | 28,64 | 81,24 | 84,37 | 38,19 42,96 | 49,10
44 | 0,966 | 0,971 | 0,977 | 0,983 | 0,988 | 0,894 B8P | A7,29 | 68,TH | 85,84 | 114,6 ] 171.9| 348,8
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