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MEPOZ IIPQTON

KEQDAAAION |

YNOAA

EMANAAHUEIL KAl IYMMAHPQIEIEL:

1. H ENNOIA TOY LYNEIIAIEZGAIL

A) "Otav Aéywpey «& 6 elvar Eva TOAAaTTAGTIOV TOU 2% S1QTUTTCOVOUEY
piav dAneR TpdTacty Sik Tov &piBudv 6.

"Otav Aéycwuey «10 Tpiywvov ABI elvan iodmAeupors Siorrumrdovopey piow
mpéTaow Sid TO Tplywvov ABI.

B) "As Beopriowpey Tas Eifis SUo mpoTdaers, Tas omolas, xdpv ouvtoplas,
0& dvopdowpey pokai q.

P : &vas dp1Buds Anye &is O ) 5.
q: O &pibuds elvan Sicupetos S 5.

Mvepilopey &1, é&v 1) péTaots p elvan &Anbris, TéTe kai 7| TPOTACIS g
elvan dAnds. AnA. 2dw Evas GpiBpos ANy els 0 ) 5, TOTe & GpiBuds olrds elvan
SronpeTds 81 5. Aéyouev els Thy mepimTwow altiv éTi 1 wpdTagis p Exel s
Aoyikfiy ouvémeiow (ouveTdyeTon) TRV TPOTAOW. . ZUMPBOAIKGS ypagope
p = q kal BiaPadopey : 1 npbracic p cuvenaystor Ty q.

Fevikéss, &av, dtav dinbedy pic npotacig p, pic @iy npotacis q dinbedy
gniong, t6te AEyopuev OTL 1) mpdTacic p cuverdyetan Tijv npéTaGLY .

’18ou pepikd dxopn TapadslypoTa

lov) ’Ed&v éva Tplycovov elvan icookehés, TOTe Exer Tas Tapd Thy Pdow
yevias Tou Toas.

‘H mpédraois p elven : Eva Tplycovov elvan ioookerés. *H mpoTacis q elven :
10 Tplywvov alTd Exer T&s Tapd THv Paow ywvias Tou loas. “Exouev p = q.

20v) ’Edw o =3, 1té1e o2 = 9. ‘H mpdTaois p elvar: a = 3 kai f) wpoTagig
q elvar: o® = 9. ZupPohikds ypagopsy : a=3 = o?=9.

3ov) ’Edw v oyfipa elvan TeTpdycovov, TéTE elvan dpoycviov. ‘H mpod-
Taois p : fva oxfijua elvan TeTpdoywvov, Exel G5 guvéTElqy THY TPOTACW q @ TO
oxfine elvan dpBoycoviov.

‘H 2pyacia pi mwpotdoels Tiis popefis p = q AéyeTal Tapuy@YKOs GuA-

5



Aoyiopds. ‘H mpéTacis p AdyeTon drdbesig kai f) mpoTaoIS q AéyeTon oOuRE-
pacpe. ‘H owvemaywyh p = q SiaPpaletan TOTE ¢
$dv p, t6te q f) &TAGS p GuveRayetal q.

2. AOTTKH IZOAYNAMIA

At plov ouearywyty «p = gq», Tiumopolper v& oxnuaTicwuey THY
«q = p», 1y omola Aéyeten @vtictpopos Tiis TpdTNs. ‘Edw | ouveTaywyn p = q
elven &Andrs, TéTe #) q = p- elvon évBeyduevov v elvan émions dAnffis fi va un
elvaa.

TMopadeiypata :

lov. p = q: & x —y =8, 1615 X > y, T 6moix dAnbelel. ‘H dvtioTpo-
gos guveTrarywyh) elvan : & x >y, TOTE X — @ = 8, f) omoix yevikdds Btv GAn-
Bever (16T Numopel, T.X. v& elvar x —yw =5 K.T.A).

20v. p = q: "Av fv Tpiywvov elvon iodmAeupoy, ToTe elvan looywviov
(&Anbis).

q = p @ "Av fva Tpiywvov elvan igoycdoviov, TéTe elven iodTAeupoy (&Ands)

Abo mpotdoeig p koi q Aéyopev bm elvar igodovapor petald tov, dtav ai
ovvenayoyol p = q xai q = p elver xai ai 0o aindeis.

SuuBolilopev ToUTo ypdgovtes 1 p <= q, SicPalopev B¢ @ p icoduvapel
ué q (SraPdouey Emiomgs : p £dv, kai pévov édw, q)

IBov Evar dxoun TopdBeiypa

‘H edBeia e elvon kd&Betos Tpds Ty evfelow €. ‘H edfeia & elvan kéfetog
mpds Ty ebfieiav e, Mpdgopey @ p <= ¢, B16T1 loylel p => q kad q = p.

3. TTIOZOAEIKTAL

A) "As Bewopfiowuey THY YvwoThv pas &mo thy B’ tatw iodmta (x + 1) =
=x24 2x + 1, émou f| weTaPAnTh X AcuPdver Tpas amo TO gUvorov QQ, Tdv
pnTéY TparypaTikéy dpiBudv. veopifopev OTi 1) fooTns aluTh dAnbever Sia kabe
Ty x €Q. AUTS TO cuuPBohilouey ypagovTES :

Vx(xeQ):(x+ 1)?=x+2x+ 1, SioPdfopev 8¢ : Si1& kdBe x, omov x
&kl el TO cUvodov TEW pnTdy, dAnfeler 6T (X + 1) =x? + 2x + 1.

To cUpPodov V, o dmrolov SioPdletar «Bix kaden, i «B1’ Shar Ta» AdyeTan
kafolkog T) YEVIKOG mMocodeikTng.

Eis TepimrTadoeis Aoirdv, 6Trws 1 QveaTéped, HUTTOPOULEY V& XPT|CIHOTIOI0UHEY
70 oUpBorov V. TNy, :

VaVp(xeQ) (BeQ a+p=p+a

B) "As Gewpricwpey Teopa THY fodTnTa @ 3x = 15, émov x € Q.

MoparnpoUuey 671 afrn Btv dAnfeler Six x&fe Tipny Tis peTaPAnTis X,
Thy omolav AapPdvopey &mo To olvohov Q. TTy. 81k x = 3 1) dvwTépw icoTns
yiveren weudhs lodtns (9 = 15). “Yrdpyer Spcos Tiun THS METaPANTHS &mo TO
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Q, i Ty omolav A 3x = 15 &AnBever. Eis Tas mepimradoes, Smws o, Ypd-
POMEY :
Ix (xe@):3x =15
kai SioPalopsy : Urrdpyer Eva TouAdyioTov X, &mou X:dimkel els TO olvohov Q,
S1& 1O dmoiov dAnfeval 11 3x = 15.
‘Ouoiws fUTOpOUEY V& Ypayopey :
Ix(xeQ):x+5>8

Té oUpPorov I, 6 dmolov SiaPaleTan «imdpyer & ToUAGYIOTOY, Aé-
yetan brapiakdg mocodsikng.

AZKHZIEIZ

1) Ecw évas drépotos dpiBpds Afyn eis 0 f 5, ToTe elvar:Bienperds Si 5. N& Sia-
TUTTQOETE THY QUTiocTpogov ouveaywymv kal va életdonTe &v- &Andein.

2) ’Eav 8Uo ywvicn elvan opbai, TOTe elvon foc. N&: Siarumdoere THv dvtiorpogov
guveTaywyny kai va éfetdoeTe &v dAnBeln.

3) ’Eqw 8Uo elbUypaupa TpnuaTa elvan ioa, TéTE fxouv TO alTd piikos. Né& Siotumda-
oeTe THY dvTioTpopov cuveTaywyhy kal va detdoete &v dAnbedm. TIds Aumopouuey vk Sia-
TuTwawpey palu Thy Sobeicav mpdTaow kal THy &vrtioTpogdy Ths ;

4) Na dratumdioete piav TpdTao ioodlvapor mpds Thv : 6 5 elven peyahiTepos Tou 3,

5) Na& Siatumdagete piov TpdTaow ioodlvapov mpds THv @ 1 elfeia ¢ elvan TapdAindos
Tpos TV evbeiav €. ;

6) N& TomoBetfioeTte Tov kaTéAAnAov TooodelkTny s T k&TwoL :

@ (@+B)+y=a+@+y), smov a B yeQ.

B) 2x > 15, 8mou x € Q.

Y) x2+ 1> 0, édtav x € Q.

8) x2+1 # (x+ 1)?, dmouxeN (N={1,23,... D).

) a- P=P-q émov afeqQ.

4. ZYNOAON KAI ITOIXEIA ZYNOAOY.

‘Omrws EudBapey els Ty a' kai B’ Talw ypnoipomololuey THY Atk «obv-
okovn, Staw BeAcoper V' dvapepbddpey el TpdypaTa dpiopéva kol Sioxexpipéva,
Ta omola fecopouper SAa SpoU, SnAadT, STrws fuTTopoUey vé elTreopey, ¢ plov
OAdTTa. “Exouev Trapadeiypartos ydpiw :

To olvohov TGV gwinérTwy ToU dAgaprTou pas.

To olvorov Tév pebnTév Tis M Tdkews Mupvaciov ToU ZyoAeiou pas.

To ouvoAov TGV QUOIKEY &p1BuGY.

To ouvorov &V dxepaiwov Tijs "AAyEPpas.

To ogUvoAov Tév Nopdv Tiis ‘EAA&Sos.

To oUvorov TGV Mpvéw Tiis ‘EAA&Sos k.0.k.

Ta mpdrypara, T& omola ouverrapTifouw &va ouvolov, Afyovtal etoiyeia
aToU ToU ouvdAou. "Ovopdalouey ouvnfes &va olvohov pé &va kepodaiov ypdppa
Tou dApaPnTou nas. ‘Eqv dvoudowpey Z To alworov Té&v dkepaiwy THs *AAyi
Bpas, ToTe & cuuPohionds — 3 eZ omuaiver 811 Td oToiygiov — 3 dvriker els TO
olvodov Z. "Edqv Eva oToixelov « &év durikel els Eva ouvodov E, ypdoouey a ¢ X.
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5. ZYMBOAIZMOZL ZYNOAOY.

A) *EpdBapey els Thv o' xal B’ Té&kw 311 v oUvohov cupPolileTan :

lov. Mt dvaypaehy Tév orotyelwy Tou évtds &ykioTpou. TLy.
N={1234,...}, Q= {eenonw}, Z={...,-3,-2,-1,0,1,2,3,...}.

20v. ME meprypagtyy ¥opaxTnpioTikfls iB10TnTos T&Y OTolXElwy Tou T
Ponfeia petaPAntiis kai &yxkioTpou.

To olvohov, m.yx. Q, TéV puvnéTwy ToU SAPaPriToU uas, supBohileTan
kad & £Efis 1 @ = {x|x peoviiev ToU dAgaPriTou uas } (R elven TS olvolov TV
X, 6mou X elvan puviiey ToU dAgaPriTou uas).

A& 1O cdvorov Z, fiumropoupey v& Y oApwHEY
Z={x|x dxépaios Tis 'AlyeBpos }.

B) Mapatnpotuey 811, &v = elvon Zva olivoRov kal x fvar dvTixsluevoy, ToTE
f 8& loxin x €Z 7 & loyin x ¢2.

6. ZEYI'OZ, MONOMEAEL EYNOAON, TC KENON ZYNOAON.

A) "Eva glvohov pé Uo udvov oToryela dvoudleTan dipeldg sbvoloy #i Ledyos,

Napaderypa: To olvohov T&v YpwudTwy Ths onuaics pos elvan fva Bi-
pedis oUvoAov.

B) Elcdyopsy s Ty Oecwoplav T6v ouvdAwy kai cUvodd, T& dmoia Exouv
fva uévov oToryeiov kod T& dvopdfopev povousdd oUvola.

Hapadeiypota: lov. To olvodov Téd &xepaleov Tis "ANyEBpas, oi dmoiol
5t elven olre Betikol olre &pymikof, elvan 76 {0 }.

20v. T olvohov TéV puvnivTwy THs Aélews : pidg elvar TO povousAes olv-
ohov { w }.

M Malu p T& dA\Aa olvoa BewpoUper kol Eva «oUvoAoy Xwpls oTorgeia,
T dmoiov dvopdfopsy : td kevdv gtvokov. To cupPohilopey ué G fi { }.

Hopadeiypota: lov. TO gUvorov Tév uadnTdv Tis Téews pas, ol dmoiot
fxow &vdoTnua- 3u., elven TO xevdy alvolov.

20v. To ovorov {xeN|x=x+45}, elvon 10 .

7. IEA ZYNOAA.

A) Ato olvoda A kal B Aéyovtan ioa, iy kdafe ororyeiov ToU A elvan kad
oTotyeiov ToU B kal dvmioTdpus kéde ororyeiov ToU B elvan xai oToiyeiov ToU A.
SupPoAikds ypdgopev : A =B.

Mapadeiypata: lov. {a, B,y }={B, v, «}

20v. {1,2,34,5,6,7,8,9 } = { x|x povoynpios puoikds pifuds }.

3ov. {2,3610}={22+12-3, 11-1}

B) T& olvoda A= {1,2,3} ki B={1,2,5} 8w elvau ioa. ZuppoAilo-
pev @ A # B xad BiaPcfopev : TO ovohov A elven Siagopov ToU B.
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M) 'H &woia Tiis lodtnTos ouvddaw Exer Tas Etfis iBidTTas ¢

o) A=A (dvaxdaoTikny 1816Tns), dnA. kdébe oUvohov elvan ioov pé Tov
gquTdy Tou.

B) A=B = B=A (oupuerpixn idiéTng).

Y) (A=B kai B=T) = A=T (perafarixn i816Tng).

Awd 16 xevov cuvolov Exopev: @ = .

8. YIMIOZYNOAON ZYNOAOY.

A) “Eva olvolov A Aéyeton dmosivohev &vos ouvddou B, édw, xal pévov
éav, kafe oToixelov ToU cuvdhou A elvai kal oToiyeiov ToU guvodov B. ZupPo-
Alfopev : A = B (70 A elvan Umrootvodov ot B 1 To A &ykheletau el o B). To
gUvodov B AéyeTtan olvohov avagopds 7| dmepoivolov ToU. A.

Mapadeiypata : lov. To oWvorov Ny, Tév dptieov guakév d&piBudv, elvan
Umoolvoiov ToU ouvdrou N, Tév guakdy apiBuddv.

2ov. To gUvolov TéY porpddv cpcbvnév‘rmv ToU &ApafrfiTou pas elvar Umo-
oUvoAoV TOU CUVOACU TGV QUVNEVTWV QUTOU.

3ov. TS olvorov A = {1,2,3} elvau Umoolvorov ToU ouvdrou A, BioTi
x&be ororyeiov ToU ouvdAou A elvar oToigeiov Tol A. Anh. cuugavaws Tpds TOV
Bobévta dpiopdy, kdbe alvorov elvan Umoolvolov TolU ExuToU Tou.

B) "Eva olvohov A AéyeTan yvijetev dmogbvohov évos cuvdrou B, &w A = B
kal Umdpyn &va TouldyioTov oToixeiov ToU B, T dmoiov v elvan aToryeiov
ToU A. ZupPoAikdds, ypdgopey A ¢ B xai Siopdlopsy 1o A elvan yvrigiov ro-
oUvolov ToU B.

Zuugoves Tpds Tov oupPoliopoy alTov elvan ¢

Noe C N, {a,By}C {oBy,8} {1y} C {oenioue} KTA

M) Elven gavepdv ém1 ioxUouv ai s iBibtnTes id Thy Ewoiaw «imoot-
VoAow» :

«) A = A (&oxhaoTikh), dnAadh kéde ouvolov elvan UmooUvohov TOU
daquTou Tou.

B) (A =B xai BTl =A =T (peraorikf)). ‘H loxus Tis Seurépag
18101 TOS QaiveTan duéows, Eaw k&uwpey diaypdppaTa Tou Venn Sik T& guvoha
A,B,T" mreos EpdBapey eis THy o kol P’ TéEw. T kevdv olvohov @ elvar Umrooy-
vohov kéfe ouvdhou A, S16T1 S&v Umrdpyer dvTikeipevov X, TO dmoiov v GUTKY
€l TO & kai v& un dvfixn eis T& A. T kevdv cUvodov Exer Umoalvolov povoy
YoV tauTov Tov : F = .

A) Elven pavepdv, &md Tous Sobérras dvewrépe dpiopols, 6T (A < B kal
Bc A<= A=E

E) Elvan eUkoAov v& éwwonowiey &1 1) Ewoia «yvigior Umoglvoow Exel
pévov THy peTaPaTikny iBioTnTa. (N& graAnfeloeTe THY TpdTacw W& Ea To-
pabBelyna).



9. AYNAMOZYNOAON. ZYNOAOY.

To olvodov Té&v Umroguvddwy évds cuvdhou Z AdyeTal duveposhvolov ToU
ouvolou X kai ToploTdveTon pE J(Z).

To wevov alvohov Eyel Eva udvov Umoouvohov, TOV éauTdy Tou. AnAcdn
Eyer 1 =2° Umoouvola.

To povopehes olvokov { a } Exer 800 UrooUvoda TO & kad TOv EauTdv ToV,
BnAadn éxer 2 =21 {mooUvoAa.

To Bipehés olvohov { a, P} Exer Ummoowwora ta &, {«, B}, {a}, {P},
EnAadt) xer 4 = 22 UmooUvola.

To Tpiuehés civorov { &, B, v } Exel UmmooUvoAa & &, { o, B, v 1, {. B }
{ao,vh By h {ah, B} {y} dnhabdn &xer 8 = 2% Ymoolvola.

“Eva oUvoloy pt 4 oToiyela Exel 2% = 16 UmmooUvola kai yevikdds Eva ou-
vohov pE v aToiyelex Exel 2¥ UmooUvoAa.

Mapaderypa: TO Suvaupooivorov Tol ouvohou A = {a, B, y} elven 70

PAW={& {ah {B}t, {yh{aPh {y}h B v}h {=B ¥t

10. ZYMITAHPQMA EYNOAOY.

A) "Av U elvon Bve olvodov dvapopds kai A elvan Urootvordy Tou, TéTE

TO gUvohov TG oToiyeicov Tou U, T& oTroiar 8év dvrkouv els TO A, AéyeTan cup-

nMipope ToU A ds mpos o U. Tolto mapiotéwveton pg Ac fj CA. ‘O Spiopds
U

aUTos aupPohikéys ypageton : CA = {x/x eUxal x ¢ A }.
U

Mopadeiypate: lov. "Eorw U={1,23456} xai A={1,3,5} Toéte
elvor Ac = {2,4,6 }.

20v. “Eotw olvodov dvagopds To aUvorov N, Tév puoikédy &piBpddv. TéTe
ouuTAMpwpa ToU ouvdhou Téw &pTicow puoikdy dpifuddy elvon TO olvoAov TéwV
TEPITTRV QUOIKGY &P1Buddy.

3ov. "Av Bewpricwper ds glvohov dvapopds TO oUvoAov TEY ypouuéTwy
7ol dApaPriToy pas, TOTE TO oupTAfpwUa ToU ouvdAou TGV guvnévtwy elvan
TO ouvoAov TGV cuupmvey ToU dAgaBriTou pes.

B) Mpagixés 16 cuumAfipwuc Ze, ToU cuvdou Z,
mopioTéveTal &mo TO Sioypauuicuévoy  pépos ToU Tra-
paAeipaxs axnueros, émou U elvon 10 olvolov dva-
popds.

N Elver gavepdy &mod Tédv Sobévra dpiopdy A N Ac = &f xad A U Ac =U.
*Emrions &wooluer ebxbAcos &1 (1:; F=Ural CU=g.

U

11, IZOAYNAMA (CH IZOZOENH EYNOAA).
A) Avo alvoda A kal B, Sidgopat &md 10 (F, Abyopev &1 elvay icodbvapa
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i isoalevi}, &v elven Buvardy va dvmigToixiowpey T A pt 16 B oltws, doTe elg
ol Ty dvTioTorxiav kéBe oToiryelov ToU A va Ex1) fva kod povov duTioToryov
oTolxeiov &mo TO B kai k&Be oToryelov ToU B va elvan &vricToiyov évos kai pévov
orotysiou &md 16 A. ‘OTav, dnAadr, Umdpxn apeipovosipaviog dvTioToryic
peTcdU TGV ouvdAwv A kai B. Ipdgoper oupPolikds A ~ B xal SiaPdalopey :
To oUvorov A elvan {cooBevis ué To B.

Mapadsiypara : lov. Ta olvora A= {q, B, y} xai B={e, 1,u} elvea
icoofevt], 810 Suvdpeda va dvTicToryiowuey TO A pé 1O B, .. Smeos gaiveTan
KOTWTEP :

{0 By} o, By}
VR 7 R K.T.A.
fiag, U} {finia vl

20v. To oUvohov 16w dvopdTwy TV Npepdy Tiis EBSopddos kal T alvolov
TGV puvnévTwov Tou dAgaPriTou pos elvon icooBev], B1om opileTon dugipovoot-
pavTos dvmioToryia (&vTioToryia dva Trpos fva) petaly TV oTorEiwy TGV ou-
VOAwY TOUTWV,

B) Aia TO xevov olUvolov Sexopsba 6Ti: @ ~ .

M) Elvon pavepdv 6T foyUour ai &tfis iB16TnTes :

o) A ~ A (&oxhaoTikn), SnAadn kdbe oUvolov elvan . foocleves pé Tov
gouTdy TOU,

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

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

A) "Oreos éudBauev eis TNy o kai B 1éEw, STav Buo ouvola elvat icoobe-
vfj, Aéyoupev OT1 Eyxouv TOV 181ov mhnOkdv amOpbv. ‘Epdauev Emions ue moiov
TpoTrov eUpiokopey ToV TANGIkdY dpiBudy &vds Temepacuévou cuvdAou.

E) “YwrevBupilopev 811 &var oUvohov A AéyeTon memspaopévov pé TAnSIKOY
apifpov v, tav elvon fcooBevis pé TO dpyikdy dmdkoupa ToU N, ol Teheicvel
els 1O v.

‘Eva ovodov Aéyetan dnerposivorov, Stow Bév elvan icooBevis mpds ka-
véva dmrékoppa Tou N,

‘Omads yvepilopey &md Thy o kal P’ T&Ew &va olvolov elvon &meipooy-
voAov, &&v kal pévov Edv, elvan ioooBevts pds yviiciov UmrooivoAdy Tou.

Mapadciypaza : lov. Td olvolov TGV TeTpatyovwy TGV QUOIKEY Gpifpdv
elvon igooBevés pt TO olvohov TV Quotkew &piBpdv. TolTo fumopel vé Beiydij
ut Thy &Efs dvmioToiyia :

Ll 2003 adia sy, t
Vi e e v
{18002 32 ndze LRt

20v. To oUvorov {1,4,9,16,... }, dnAadn TO ocUvodov TRV TETPOTYOVWY

TV puak@Y dp1Bpddv, elvan &meipooivohov. Tpdyuart, 6 olvolov ToUTo elvan
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looofevts pé 1O yviioiov UmooUvordy Tou { 1, 16, 81, 256,..., vi, ... }, &mews
gaiveTal GO THY KaTwTépw dvTioToyiav
al A a0 lee e S
L v
il Sle 8B 256,01 iy S
Jov. To olvorov TEV ypauudTwy ToU SAQaPnToU Uas elval TETIEpOCHEVOV
kot Exel TANBkdy &pifudy 24, 16T elvan icoofeves pé TO &mdkopua Tou N, Tou
TeAewvel sis TO 24,

ATZKHZEIZX
7) Moior &md Tols xaTwTépw oupPoAiopous elvar dpfol kal woior topaduévor ;
a) 5eN, B)%EN, Y) 5eQ 8) % eN

8) Na dvoypayete T& oTorxeia ToUu ouvdlou :
{ x/x dxeowvds THs yiis }
9) N& oupPohioste pt &Ahov Tpomov 10 clvohov T, SAwv T@Y Tprydvwy ,Tou EXouv
Suo ywviag Twv Opbds.
10) N& oupPohicers pé ypfow uetaPAnTiis X kai XapaxtnpioTikis SidTnTos TV
oToiysiov Tou TO olvohov :
A= 12,0305 ST BRI R R SIS
11) N& oupPolioete tuBekTiKdds QVarypapovTes WepIK& OTOIXETR Tou, TO oUvolov Z
T&V GpUnTIKGY dkepaicov. i
12) N& oupPohicete pé dvaypagny TV oToixeiwv Tou TO oUVOAOY :
B = {x/x quoixds Biwneios Sraipetds Bix 5 }
13) ‘Opoiws T cuvorov :
A= {x/x dxépaos ki —1 < x < 4}
14) N& ovpPolioeTe pé Treplypoagnv XXpakTnpioTikis 1816TnTOS TGV o TOIXEIWY Twv
T& oUvolAa ;
F= {17, 34, 51, 68, 85, 102, 119 }
kel A = { 17, 34, 51, 68, 85, 102, 119,...}
15) N& oynuatioete T& UtrocUvora ToU { @, X, y, w }, T& omolx clvar Sipehd.
16) N& oupPoricere pé dvaypagfy T@v oToixeiwv Tou TO ouvolov :
E = { y|y modAamAdaiow ToU 6, kad 10 < w < 51 }.
17) N& oxnuaricere 16 duvapooUvodov ToUu ouvdrou A= {a, B, Y, 58 }.
18) N& cupBohicete pé &AAov TpodTov TO cuvolov A, Tév TpdTwy &piBudv, ol
lven Bieaperol S1x 6.
19) N& tterdoere &v elvar foa f 61 T& cUvoAx :
a) {3,4,5,6,7... } xai {x]|x OeTixds dxéparos > 2 .
B) {4,3,21,0,-1,-2 -3,-4,-5,... } ki {x|x dxépaios Tiis &AyéPpas < 4}
20) N& dvoypépete tvBeikTikids TO oUvodov T@V pfy &pvnTikdy dxepaiwy.
21) N& meprypdyere AekTikéds TO gUvoAov :
{...., —10,-8,-6,—4,-2,0,2,4,6,8,10,... }
22) N& detaoete Gv elvan §j Syt dmeipoguvoda T :
ot el B
SINECEE) SISO
1

1
6 25 36 }



23) N& elpeTe Toios &md ToUs kaTwTépw oupBoliopols elven dpBds kal rolos togod-

) Fe{ @} B) B={0}y)0e{ }Bx={x}.

24) Tléoa oToixeia £xer Td olvohov A= {1, {1} }; Elvar fi &yt 6pboi of oupPo-
Mopol 1e A, {1}eA;

25) N& &mopovBfiTe &v T& e0BUypoupa TuRpaTa T& dwola Spilovtar éml wds ebbeias
elvan f) 6x1 UTrooUvora alTiis Tiis eUBelas.

26) 'Edv Bewpriowpev &va wimeBov (E) ds olvolov onuelwy, Ti eivar ToTe pia edfeia
g ToU EmméBou s Tpods TO (E) ; Tphyate Thy dmévtnolv oos cuuPolikés. 'Edv Sewpiow-
pev 10 (E) s olvodov sUBeaidv, T elvor ToTE 1) eUfeix € ;

27) N& képete Bva Sidypappa Tou Venn 81k ta oUvoAa :

Al— BEDIS IO 031 2:150 SR B =N EIEoia 408 BT — S0 251901 0/18 1 B B a1 2 %

28) Tofov elvanr Td cupmAfpwua ToU ouvdrou O, T@v pabnTpidy évds petou [u-
wagiou, Gs Tpds TO oUvorov M SAwv TéY padnTdv Tou Mupvaciov ;

29) 'Edv fewpriocwper Evo Emimedov (E) s olvolov onueicv kai éycwuey yapiin sis
16 &mimeBov &va Tpiywvov, Toiov elvan TO cupTAfipwua Tol ouvéhou TGV anueiwy ToU TpI-
ybvou (ut TO dowTepikdy Tou) g Tpos TO Emimedov ;

30) N& xépete fva Sidypappa Tou Venn Si& 1& obvoda

A=1{12347} B={12568} ra [={3,4569}

31) Tpia oUvora A, B, I & &xouv kowov oToryeiov, dvd Blo Sucs Exouv KOW& GTOl-
yeie. N& xépete fva Si&ypapua ToU Venn, td dmoiov v& wapioTéyn altiv Th weplmreoow.

12. TOMH ZYNOAQN.

A) Toun ouvdhou A ut alvohov B (*) Aéyetan To alvodov, Tou omolou kode
oToiyeiov Exel Th iBi1dTnTa v& dvrkn kai gis O A xad gis 10 B.

SUuBoAov Tiis Topfis elven O N, TO dmciov SiaPddeTon topf. ‘O Opiouds
aUTds oUuPoAIKGS ypapeTal :

ANB={x/xcA xal x€B }

‘O Spiopds aUTds mepiAauBdver kal THY TepiTTwow, kotd THY dTroiqw TO
fva &k TGV ouvoAwv elvan O @, OUtw, ., AN @ = .

Hapadsiypata: lov. "Av A={c, B, vy, e} ki B={x ¢ 0,0}
161e AnNB={a =&}

20v. 'Edv A = { x/x dwéponos petall —2 kad 5 } xad
B=l, 2, 4, 8" 16 39 ScAfpSxores AlmB ={l, 2, 4}

B) ‘H wp&tis Tiis Toufis Exerl Tas EEfis iBioTnTAS *

o) AnB=BnA (driueTcadeTikn).

B) (ANB)NT=An(BNT) (mwpooeraupioTixn), ai omolar Emodn-
BeliovTal EUKOAGS.

M ’Euddauey els Ty o koi B’ Té€w 811 Topn TRiGw cuvdhwy A, B, T, T
dmolow oupPoAilouey pé: AN B AT elvon 1 alvorov (A N B) NT. “Ouofws
ANBNITNnA elvar 10 otvorov(A N B M) M) A xox. EwoinBederon elxo-
Aws St ANBNIT=AnT nB=«xT1A

(*) Ocwpobuey éva aivorov U Baoucdy, pi) xevbdy xal wekelag dpapévov, wob bmotou w0
A, B elvar dmogivora. ‘H mpakug topi) xol 9 xaswsépe meilis Eveag, dpllovian sig 70 Suvxpo-

atvorey 2 (U).
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A) Elvan govepdv &11, Stav A = B, Té1e A N B = A. Eidikcrtepov elven
ANnA=A, Sid kdfe cuvorov A.

E) *Edw 8Uo olvoAa Biv Eyouv kowd oToixeix, TOTE f) Tout| Twv elvon T
kevdy olvodov. Té& clvoda aird Aéyovtar TéTe Eéva petatd tov.

Mapadeiypara : lov. "Av A={1,2} kai B={34}, 161t AnB=g.

20v) Eis o katwtépw oyfipa T& e0BUypoupa Tpnuata AB xad A Tfig
e0feias € elvon onuelooUvoda Eéva petoll Twv: ABNTA = @&

3

A B I 1A}
Syl

KaTwTépew PAémeTe TO Bidypapua Tiis Topfis Yo ouvdAwy eis Siagdpous
TEPITTWCEIS :

A
e A B
(o) (@ OO
£youv kowa otolxeia fval B C A cvat Eéva
Zx. 12-2

13, ENQXIIZ ZYNOAQN.

A) "Evaaois cuvdhou A pE clwohov B AdysTton TO olvolov, Trou &mroTeAouv
Ao T& oToryela TGV SUo ouvoAwy, GTrou PéPana kade KOWOV GTOIKETOV TWV
AcuPdveton piav povov gopdy. ZupBolikdds & opiouds aUTos YpAQETA !

AuB={x|xe€A eite x B }

In. TO «eiter onupaiver 61 Eva Tuxov aToixeiov X Ts évcooews &vnkel T povov els TO
A fj pévov eis 1O B fi dviiker kai el T& SUo oUvoAa A kai B.

Hoepadeiypata: lov. "Av A={1,2,3,5} xai B={1,2,3,4}, Tote
_ AwB={123845"1

20p. AW A=11 2, 3 ) xon Bi=14, 5,6 TéTe
A B =2 s 5UE6 )

3ov. "Av [ = {x/x dxépaios Tis "ApiBunTikfis Afjycv els 0} xoi A =
{ x|x dképaios Tiis "ApiBunTikiis Afywv €ls 5}, Téte U A = {x|x dxépaios
Tfis "Ap1BunTikfis Ay els 0 ) 5 } = { x|x dxépaios Tfis *Ap1Bu. SioupeTds ik 5}.

B) ‘H mpéatis Tiis évcooews U0 ouvodwy Exel Tas i810TnTOS ¢
o) AuB=Bu A (dripetaleTixn), B) (AuB)UTT=Au (BuT) (mwpooe-
TaipioTikn), of omoic émaAnfelovTar eUkOAwWS.

) *EpdBopev els Ty o ko B’ T&Ew &T1 Eveoois Tpiddv cuvdAwy AB,TT, T
&moiay oupPolilopey pt AU BuU T, elvan 16 odvorov (A u B) u I'. “Oupoies
opifopey AUBUTUA=AUBUTN) U A kok EikdAws tmainbeletan &T1
AuBUT=AuTUB=BUAUT kTA

14



A) ’loyiar A U @ = A, 5i1d k&fs olvorov A. Ar' alTd TO @ Méyetan ob-
détepov otorxelov i1 Ty wpdkw TTs EvcdoEws TUVGAwY.

E) Elvar pavepov &rd tov dpioudv Tijs évaoews 6T1 dv A < B, TéTe Au B=
= B. ’Emions elvan AU A = A.

2T) Téhos ioxue fi ouveraywyn) (Au B=gF) = (A= @ xai B=).

14. AIA®OPA AYO ZYNOAQN.

A) Aagopa auvdhou B & olvohov A AéyeTan TO olvoAov, Tou &roteholy
T&Q oTolyela ToU A, T& Smoia Bév dwrikowy eis 1O B. ZupPohileran ug A — B,

Iopadeiypata: lov. "Av A={l, 2, 3, 4, 5} xai B={l, 3, 6}, Tote
A—B=42,:4, 5}

20v. "Av A={a,B,¥,8} ki B={a, 8}, T6Te A—B={B, v }.
SupBoAikéds & dvwTépw Opiopds ypdgpeTal : A—B = {x/x €A xai x ¢B).

B) Elvan pawepdv 611, &v T& oUvoda A kal B elven Béva petall tawv, TéTe
A Biapop& A — B elvon 10 olvohov A. ‘Emions eiven A - = A.

M) Eis 10 Trapathiepows oxfjua 1O dla-
YPOUUICPEVOY pEPOs TOU A TTapIOTAVEL TTY
Biapopdw A — B. Tlpogaovds elvar: A— B =
=A—-(AnB).

15. AIAMEPIEMOZL ZYNOAOY.

"EoTew 2 Tuxov un kevdv ouvoov. Xwpilopey 1O I el Utroolvoda Sidgopa
ToU @, ELévar peTalU Toov dud Yo, Eotw Ta A, B, I ToiaUta, dote AuBu M=
=73 Téte 10 olvorov A = {A, B, [ } Aéyeton Evas Swapepropdg Tou X els Tpeis
Klageic.

TMapodeiypata : lov. "Eotew Td owvohov 2= {1, 2, 3, 4, 5}. To alvo-
hov A={{1,2}, {3,4}, {5} } elveu Evas Biapepionds Tou 2 eis TPETs KAAOEIS.
“Evas &AAos Biauepiopds ToU Z el Blo kAdoes elven 6 Ay = {{1,3,5}, {2,4} L.

2ov. *Edw Becwpriowuer TG ouvorov N, T&v quoikddy dpifuddy, xal & Uto-
cuvoha adTtou N, = { x/x quoikes &prios } kai Ny = {x/x quoikds mepiTTds },
1T TO aUvorov { Ny, Ni } elvoan &vas Siauepiopos Tou N eis Buo khdoets. Awoti,’
o) No #F, Ne # &, B) Na n N =F kad ¥) Nyu N =N.

AXKHZIEIZ

32) ’Eqwv A = {x|x quokods Sixipetods Bia 2 } wad
B = {x|x puoixds Bicipetds 51& 3 }, v& elpere 16 cuvohov A N B.
33) "Edw e elvan pia edfela xad K Evas kixAos els Eva émimedov ToTe Ti omuaiver 6
cupporiopds € N K=gF ;
34) *Edv ¢ kai ¢ eivon 8Uo elBeion dvds dmimredov, Ti onpaivel & ouupoliopdse N e = F;
35) Eaw A= {1,234579}, B=1{246,8}
kad T={1,3,5 6} v& elpete T& :

15



a)AnB B) AnT y) AnBn Tl

8 AUB g A-T y)AuBuUT

36) Mt 1& owvoda A= {1,23}, B={345) xai T = {1,351 va émainbeuoere
&n loyvouv :

DAUBAN=(AUBNAUT), PANBUD=MANBUMAND.
Al &) kal B) loxlouv yevikds. N& SiaTumdoete pt Aélers auTds Tas SUo iSidTnTas.

37) Afdeten 0 olverov A = {1,2,3,4,5,6,7,8 }. "Av A, elvan TO guvolrov TRV TrEQIT-
T&Y dp1Budiv Tol A kai A, TO clvohov TGV oTorkEiwv ToU A, T& étrola elvan mikpodTEpa ToU G)
v koBopicete pé dvaypoghy T@Y oToiyEiy Twy Ta ouvolda :

ADANA BAUA Y)A-A B AnA 9 A-A D CA ) G
A

38) ’Eév A = B kol émions B A, Ti elvea § AN B ;

39) "Evar glvohov A Eyer 10 oroixeio. ‘Eva &Ao guvorov B éxer 7 ovoryela xai f
voun Tewv A M B #yel 4 oroiyeia. TTéoa otoiyeia Tol A Bév eivan kad oToryeic Tou B ; (CAw. 6

40) N& xapste fva Sixpepiopdy Tol ouvdAou

A={a,Bv.5¢&n61,k}

o) sls BUo xhdoeis P) els Tiooapas KA&oELs.

41) "Eév A = {x|x dméparos ki —1 < x < 5 } kad

B={0,2-2,3510} v& elpere 16 ouvohov A N B

42) *Edw A = {x|x prytds dpBpds kalx < 3 }kai B = { X|x pnrds &p1Buds kad x -3 1,
v& elpete TO olvedev A n B.
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KEGAAAION I

KAPTEZIANON T'INOMENON
AYO TNIEIIEPAXMENQN ZYNOAQN.
AIMEAEIZ IXESEIX. TYNAPTHZIEIZ - AIIEIKONIZEIZ.

16. AIATETATMENON ZEYIOE EXETIKQN APIGMON

A) Eis mhy B’ T&Ew udBapey B T& SierteTarypéva [elyn oXETIKDY GpiBudiy,
SnA. Si& TapooT&oss s kal : (=2, 3), (5, 5), (=3, 6) (-2, -2), xTA. kai
yevikdds (e, B), &mou g, B oyeTikol &pifpol Sidpopol petally Toov eiTe O

“YarevBupilouey &T1 gis TO SixTeToyuévoy L[elyos oxeTikdy dpibudw Sév
gmiTpémeTan fvaAAayh TGV &piBudy, Tou TO dmotéholv (STev elven BiGgopot),
161 TéTE TO {eUyor dAAGle. To Siatetoryuévov [eUyos, Tx., (—3,4) e Sio-
popov ToU SiateTorypévou (elyous (4, —3).

“YrevBupilopey émions &m1, &&v (x,y) elvoi Eva Biamerayuévou leuyos,
TéTe TO X AbyeTon mpdtov péhog ToU diareTaymévou Lelyous kai TO g Bedtepov
péleg Tou.

B) ’Euddauer &xdun i THY yewueTpikiy TapkoTaciy Tv SrareTory pé-
v [euy&dy oxeTikGy dpifudy pé onueio ToU émimeSou.

O& pedethiowpey Twpa cUvoha SiaeTaryuéveoy [euydy, T& ool ToAGKIS
6& ypnoipomomowysy &ls ey THY TAkw.

17. KAPTETIANON IINCMENGN IYNOACY A EIlI ZYNOAON B

"Av Eywpev SUo dmoiadfoTe olvoda A,B, Sidgopa TOU Kevou, 1@ émofa
3iv civar OroypeoTikde covola apOpdv, Suvdueba va oxnuoTicwyEr Tapo-
ordotis, & al (& B), (&, B K.T.A., &mou TO Tp&TOY WEAos ke TapXoTaTELS
v& dwnkn efs TO oUvohov A kai TO Beltepov glg TO alvolov B. Eqw Tipa supgew-
viowpey v& Abywpey 6T sivar (g, B) = (o, B) 2av, kol pévov Zav, glvmma = o
wai p = P (¥), TOTE K&Be TOrXUTT TrOPAOTaOIS AEYETX dratetaypévey Lebyoc.
To odvorov SAwv &Y Siaretayméveor [euydy (a, B), mol oxnparifovra, &v

(*) TTav avolrey Sikpopov wob & elvan Spwdixoucvey pd whav oyéov (§ 21 xed § 25) lod-
705, Bdoct He dmolag Srakpivovral <6 gToLyEla TOu.
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AaPwuer T a &md 0 A kad TO P &md TO B, AéyeTon Kaprecravov yivépevov tod
cuvokov A &ri 10 olvorov B kol oupPoliletcn pe A X B.

Els 1ov dvawTépw Sproudy Biv dmoxAsieTan v elvon A = B- TéTe T0 A X B
yiveror A X A kai ypdgeTor ouvtdpws @ A

*Errions elvar AX@Z =@ kai @ X B =¢.

2UuPorikéds O duewTEpw OPICHOS TOU KUPTECIAVOU YIVOUEVOU YPAPETAL :

AxB={(x,y)|xcA kal yeB }.

Ta olveda A, B Aéyovtan nepiyoviec ToU KOPTECIOWOU YIWouévou, mpdd-
Tos 10 A, 8eUtepos 10 B.

Hopudeiypara: lov. "Eotw A= {c B, v} rkai B=1{23} “Exouev
AXB={(q 2), (o, 3), (B, 2), (B,3), (¥, 2), (y,3)}. Moparnpoluer &1t &
kabe aToryelov Tou A mpokUtrTowy 2 [elyn (Soa elvan T& oToiyela ToU B), émo-
pévas aTrd T& 3 oToiyela ToU A 8& mpoxkUyouv 3 - 2 = 6 (eUyn. Anhadi) & TAT-
Bikos dp1Buos tou A X B elvan 16 ywdpevov Tév TANOIKGY &pifudv Téy A kal B.

Mg Tov iBiov TpodTTOY GuuTIEpaivopey, YevikwTepov, OTi Gv Bia BUo TemEpa-
oubve oUvora A kai B efvan mAnGikos &piBpos Tol A = k kad TrANBikds &pifuds
Tou B=A, To1e TAnthkds dp1Buds ToU (A X B) =k - A.

20v. *Eotw wéAw A= {o, B,y } xai B={2,3} kai &5 oynuarticopsy
10 BXA. "Exouev BXA={(2,0a), 2,B) 2,¥), 3, ), 3,B), G, v} Mo-
paTnpoupey 871 TO TATBos TV oTolyelwoy ToU B X A elven 2:-3=6. T6 AXB
Sucws elvan Biagopor ToU B X A,

leviéds loyxtet: A #B = AXB £#BXA

3ov. Eorw A=B={—2,3,4}. Tote elvas AXA=A2={(-2, -2),
(_21' 3)! (‘_ 214)1 (31 —2>, (31 3)1 (31 4)1 (41 = 2)r (4! 3)r (414) }

18. [MAPAZTAZIZ TOY KAPTEEZIANOY IINOMENQY ME IMINAKA AITIAHE EIZ0AOY"

Eis 10 Zy. 18 — 1 PAémeTe évar Tivaxe, moU dvoudleTon mival Sk elod-
dov, pt TOV OmoloV TMUAPITTEVOUEY TO KUpPTEGIOWOV
3@ BN yuwbpevor AXB, dmou: A={e By} ki B=
2 [(@2) (8,2 (y,2)| ={23} 8nA. 10 AXB={(x2), (o 3), (B, 2),

B B (B- 3)1 (Yl 2): (Y: 3) }
Al Y ‘H othAn Tou « &i8ea T& ledyn (o, 2), (o, 3)
Zy. 181 els Thy xardAAnAov Béow Twv. To i8iov cuuPaiver

kol 81 Tas oTAas TV B xai y ToU mrivaxos.

Eis 10 2x. 18-2 PAémeTe TOW Trivama Si1mrAfs
elogBou B1& THY TapdoTaow ToU KapTEGIOWOU 4 |C24)1 3,4)] 4,4
ywoptiou AXA, émou A=1{-2,34} 3
Na& karaokeudoeTe ivaxe BimrAfs eicdBoy

Bicx :rbB‘XA, é'mou} A={u,‘ B, vy} K(i('l B:"{Z, 3} ol aon @)
(MoU 8& TomoBerfoeTs T& oToiysix ToU B ;). ;

2,3)] (3,3)| (4,3)

Inp, Elvar gavepdy 61 Buvdpeda vd KaTOOKEUS- A % |2 3 4
gwpey Tivaxa SimAfs elodbou kal Bidk v Tuxdy UTro-
cUvohov KapTesiavou ywopévou. Zy. i8-2
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19. TEQMETPIKH (TPA®IKH) IMTAPALTAZIZ KAPTEXIANOY I'INOMENOY.
"Eqw Becoprjocopey T& péAn Evds SioreTaryiévou (elyous oxeTikéy dpifudou
65 auvTeTaypévas onueiou gls 1O Emimedov xOy, TOTe kafe BloTeTorywévoy LeU-
yos TapioTéuel fva onuelov el TO émimedov clTo. “Emopévers tva Kopreaiovoy
ywdpsvov pg dlo apdyovtas 6d TapioTavy TOTE gvat cUvolov onueicov TOU Emi-
médou. TO oUvolov TEV onpeiwy ToUTwy TO dvoudlopey yeopstpkny (7 ypa-
eixny) mapdactacty tob Kapteoiavod ywopévon. Edv Ty,

M={-11,2)} xai N={0, - %} Tée MXN:{(—I,O),((—},— -

(1,0, ((1, - 2_) @, 0), (2—%)} ke els 16 oy, 19— 1 PAénere Ty yeoone-

TPIKAY TOU TpEoTaTIy: elval TO OMUEIOSUVOAOY ! IR B ENAESZ T

Jrg
by
(F150)EA I‘:(LO) e
S ol SE RIS «
-1;2)=B 1 a=(1;%) foic 28 B
[} L] I_n 3 E“ * r 5
Z=(2:%)
Gl et
vy __OT a B Y T
Sy. 19-1 Sy. 19-2

Enp. Eivan gavepdy 81 Suvapeba v Exwuey yewueTpikiv TapdoTaoty kal vog Uo-
ouvddou (pf) Kevol) Evds KAPTECIQUOU YIVOUEVOU.

B) lewueTpikfy mopdoTaciy &vos KapTeoiavol ywoutvou kaupvopey quvn-
Bos, 6Tow T& pEAN TGV leuyddv Tou elvan oxetikol dpifuol.

*AMG kol STov T WEAT) T [euydv fvds KopregiowoU yiwopévou elvan
&M QuoEwS, TiHTTopoUpey V& EXwpey YEWUETPIKNY TapdoTaoi autou. ~Ag
Bewpricopey T.x. T& olvora A = {a, B,y } xai B = {5,¢e}, émou 1& o, B, v,
8, ¢, elvon mpdowta (. X. Avtawviou, Bagideiou, Tewpyiou kA ). "Exouey
AXB={(%2%), (e, 8), (B, 8), B o) (v, 8, (v, 1

Ark v& TTUpaOTHOWHEY YEWUETPIKGS TO A X B, AapPdvoper dploycovious
&tovas Oy, O kad &l ToU O els foas veToly Twv dmooTdoes ypagouey Ta o, B,
y. Fp&gpopev &mions duoiws éml ToU &lovos Oy T 8, ¢ (Zx. 19-2). Tote 10
{ebyos, T.x., (& 8) ToplOTavETAL GO TO OTjUEioY [, 1o {ebyos (B, €) amd on-
peiov Z k T.A. ko TO oUvorov Tév onueiwv { MAEZH,O | elven 7 YEWUETPIKT)
TapdoTacts Tou A X B,

MoMmikiG 19




20. ATATPAMMA KAPTEZIANOY FINOMENOY.

A = "Ovouclopey Sicrypapua £vos KapTeoiavol yi-

voutvou A X B éva Br&ypaupa tou VENN 81k T&

‘-_

b“'r olvora A kai B, eis 1O omoiov Umrdpyouv Emi Ao

7 ] kaumUAa BEAn, ToU ouvdtouv TG péAn kdabe (elyous
/ Kai 68nyour &mod TO TpddTov els TO BelTepov pélog

Tou [ebyovs. OUtw, T.X., €is TO Zx. 20-1 PAémete
16 Bidypoppa ToU KapreoiawoU yivopérou
Sy 201, AXB={aB,y}X{8¢}={(x5) (x5, (B5)
(BRelNGRR)M Oie) )
Eig 70 Zy. 20-2 PAémete 10 Sidypapua Tou KapTegiavoU ywopévou ToU
owohou A= {a B, y,8} &mi 10 olvohov B={y, 8,5 [}, T& Omoix &xow
kowd ororysie. Elvan :

AXB= { (& y) (8, («¢), (« D).
(Byds (BB (Bre) (B D),
reyd 8, (ri8), (v, D,
@ v), (58), (5,9, (6,0). )

Ak 16 [e0yos (y, y) Tpémel vi Excopev Pédos, ol va dvaywpd] &md T
aToiyeiov y kai v& EmoTpépn eis TO 1Blov: aUTO TO TopicTévopEy pé TOV Ppdyov
(v Bnhald), ou PhemeTe els TO oxfipa. TO iSiov kuvousy Si& T [eUyos (§,8).

‘Eav A = B, fa Excouey Sidrypapua Stroas Tou Zy. 20—3, €is 16 6molov PAé-
mete 16 Sidypaupa ToU KopTesiowol yivoudvou ToU ouvédou A= {1,2, 3,4}
énl Tov dauTdv ToU.

L
Iy 20-2 Sx. 20 -3

Enu. Elvar gavepdy &T1 Autopolper v& KaTAaKEU&O ey Sidypappa xal fvds Uoouv-

SAou tues Kapreoiavoy yivopévou.
AZLKHZIEIZ

43) "Av 1& Boretaypéva [eiyn (x 4+ 1,5) kel (=4, w—1) elvor Toa, vk edpete T&
X kal .

44) N& AdPere fva oUornua &Edvev SpBokavovikdy (¥), v& mpooBiopicers T& on-

(*) TrevBuopilopey Gt Evx alompe dEbvev Myetar dpBoxavovidy, v elvon dpfoyda-
wiov sl ol dowafeton povades &xl dv dZovov clvar loopdxete.
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peic ) A = (8,5) B) B = (=3,6) xad v& elpete Tds owwteTaypévas TEY ouppeTpkdy Tol A
wpds THY &pxAv O kal mwpds Tovs &fovas x'Ox kal W'Oy.

45) "Av A = {1,2,3, } kat B = { a,B,y }, v&x ebpere 70 A x B, v képete 1O Bidyponpd
Tou kol v& TO TapaocThoete kai pé ivaxa SimAfis elodbou.

46) "Av A= {2,3,—5 } kol B= {2,—1 } vk eupere Tk @) AX A, B) AX B, y) Bx B
xad v& képete T Sidypappa Tol A x B kal Thv yewpetpikdy wapdoTacw ToU B x B.

47) Tlota efvon Té& olvoda &mwd T& émoia Eoynuaticdn 1o Kapreoiovdy ywdpevov
{(_l’l '—])' (_110): (_lnl)r (0,-11), (0,0), (0.1), (11_1)r (1,0), U-l) };

N& xé&pete 76 Sidypappa toU Kapregiavol ToUTou ywopbvou, ivakx Bimhfis elod-
Sou kal yewpsTpixfy TapdoTacty oUToU.

48) 'E&v T olvorov A x B mepiéyer 5 oTorxela ({ebyn), méoa gTogelx elvan Suvatov
v& mepiEyn kabBéva &md T& olvola A kal B 5] y M A

49) ‘H 4xohouBia Tdv BiaTeToryuéveov
Tevyev (2,3), (4,5), (1,4), 4.3), 2,3), (1,6),
(4,2), (4,3), (2,3) elvar Brararyf) Aoyayol mwpos
Tpokexwpnuévny Sipoipiav Tou, cuvtayfeioa I K 0] B
L2 QKEIBIKOG THY YEWUETPIKNY TApAOTATIY, TTOU
PAémeTe els TO Zx. 20—4. a) Na dmwoxputrTo-
ypagnoeTe Thv Biartaytfy, P) Me Tov iSiov 3
kbBikay v& ouvtéleTe TO pfuupa @ «Qvapévo-
ueV EVioYUOEISH.

40) ’Eewv A = { -2, —1,0,1,2 } v& oxn-
paticete 16 KapTeowavdy ywdpevov A X A kal
V& KEUETE YPAPIKAY TAPEGTATIV QUTOU.

51) ’Edw efvan A = U ki B = U, T1é7e
B& elver {4 8x1 A x B = U x U ; N& Booee 1 2 3 4
fva Tap&deyua. Zx. 204

N 14} I n

al

52) N& xduete 1O Sidypappa Tou A X A kv A= {12}

21. AIMEAHE IXEZIE. EIAH TINA (AIMEAQN) ZXEELEQN.

A) "EcTe 611 A koi B elvon 800 oUvoda Sikgopa ToU Kevou ouvbhov. Kabe
UrogUvohoy ToU KopTeaicwol ywoudvou A X B Aéyetcn Swighiig oyéorg &mo To
A g 5 B (*). Eidikcotepov : Kéde oyéos &mo &vax ovohov A eis T6 aiiTod ouvolov
A, BnA. k&P UrrocUvolov ToU kopTegiovol ywoutvou A X A, 8 Atyetan oygeis
péoa eig 10 A, cite dmhovoTepov, oyécig ig o A.

AT TOV Sproudy auTdow cuumepaivousy 6T kade cxfarg elvan Eva sbvokov
datetaypévov Cevydv.

Tapadewypa: “Eotw A={1,2,0,8} xai B=1{2,0, 3, 5}. To olw-
odov R ={(1,2), (1,0, (2,3), (0,3) } elveu Umooctvohov ToU KGPTETIQVOU Yi-
voutvou AXB=1{1,2,0,8}%{2,0,3,5}. ‘Ewoutvews 76 R elvan uiet oxtois
&md T6 ouvorov {1,2,0,8 1} els 1o {2,0,3,5 }.

A& vex SAdowuey 81 &va Lebyos (¥, ¥) vrxet els uiow oxéow R ypéeous
ouriBes x R w. "Qoe x R ¢ onuaiver (x, ¢) €R. Ak Ty oxéow ToU GuaTEPW

(*) Elg 70 g Ox mupudeizwupey t Enibetov Swpehfiq.
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mapadetyparos Exopev 1 IR2, IR0, 2R3, OR3, &nAadh (1, 2) €R, (1,0)eR,
(2,3)eR, (0,3)eR.

T olvodov Tév TpdaTeow MEAGY TGV (evyddw, T& omola droTeAoUv piav
oxtow R, Myetas np@rov nsdiov 7 nediov dpiopod tiig oxéscwc R. O& T6 cup-
Bohifoper pe TI. To olvolov 6w Seutépwv MEAGY T&W [euydv, Trou &moTeAoly
Ty R, Myeran Sedtepov nediov fj mediov v ipdv iig oxiccmg. O & oupPo-
Aifcoper pe T. TO ovorov TTu T AéyeTan Pacikov ohvorov tiig oyécewg R. O&
10 oupPotifwpey ¢ U. Oltw Six Ty oxéow R ToU dveTépw Trapadelyuaros,
Exopey OT1 @

TO TreBiov dpiopoU Tng elven =1 25 OFL N EEA
TO Tedlov @Y TGy s elvor 6 T={2,0,3} C B
70 Paoikdy Tns cUvorov elval TO Ui =Hl@i T =205

Hopatiipnorg: *H dvatépa oxéors R = { (1, 2), (1, 0), (2,3), (0,3) }, mou
elvon plat oytors Gmo O A= {1,2,0,8 } eis 10 B = {2, 0, 3, 5 }, elvan ouyxpdvas
ma oytois péoo els 7o AU B=T = {0,1,2,3,5 8}, 86711 R elvon &vex Yro-
olvorov ToU I X T,

‘H dvwTépw oxéais R elvan émions pla oyéots, and 10 sbvorov TT &g 10
givokov T, 81671 f} R elven &vax Umroodvohov ToU TIXT kol dxéun slven pia exéoig
pésa gig 10 Pacikov abvorov U = {0, 1, 2, 3 }, 81671 alrn elven Ymrocvorov ToU
(U

"Axopn | R elven émrions pio oytois péoa eis 1o TS, B AL G A e
elvan Evex Umrepotvorov ToU U xald Emions elven pict oxéols utoo gl kéle Umrepou-
vohov ToU BagikoU Tng ouvdhou U,

levikéds mdoa oyéars &mo &va oUvorov els &AAo eiven pia oxéols péoa eig
T Pacikéy Tns olvohov. (Sioeri ;)

B) Mia oytais, s ooy ((euyddv), kaopileton eiTe pé avaypogiv Téd
Geuydd, ToU Ty drroteroly, eiTe pé ouvORKYY, SnAaSH TEPLYPAPT|Y LOPAKTIPL-
onkilg idi6tntog Sa ta pékn t@v feuydv .

I') Hopadsiypata oytocov. Eidikai tiveg oyéasic (¥)

Hopaderypo lov. "Ag Bewpriowpey 8o olvoda Sidpopa Tou KevolU, Tr.X.
&va ouvohov pabnTav A = { ¢, B,y, & } kol v oUvohov TéAecor B = {K, A, M,
N, X } ZnTetton va kaBopiocopey pt dvarypaghiy TéV oToixeicy Tou 1o olvolov
Ry tév SomeTorypéveo Leuyddu (x,y), Tév dmolwv T& wéAn ikavotroioUy TN
owbikny «6 x €A Exer emokepli Ty y € Br. SuuBolikéds aiTo ypdoeTal s
£Efs ¢ !

Ri={(x,y)/x €A ¥xa1 #miokept y B L.

"As Umobécwpey 611 :

O pofnThs o Eyel émiokepBfi Tds TréAers K, M,

6 pabnTns P &yl Emokephiy Ty TOAW A,

¥ Ty e i = : T e e
{*) "Bx v mopuderypdray wal 1dv mpotewopévay mpdg Moty doxhoswy Tob Keoahaion
1T vé. BoBobv, Boa xare Thy xplow 700 Stddonovrog dexodv Sk Ty Bunédwaty Exdatng dvbimTog,
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6 padnThs y Exer tmiokepbfi Tas woAeis M, N, X,

& ualnTis & Btv #yel émokepdf kopplow TOAW ToU ouvdhou B.

T& Sretayuéva [elyn, moU ixavormrololy THy owvbrkny «x € A Exer &mi-
okegii y € B», elvan Aormd & drdAovba : (g, K), (o M), (B, A), (v, M), (viN),
(y, X). “Qote : Ry = {(x, y) [x €A #e tmokepdij yeB} =
= { (C‘r K)s (C\', M)J ([3’ A)r (Yr M)’ (YJ N)) (Y' X)-

*Exopev Aoidy 66 uiav oxéow R; &md o A eis 10 B, eivon 58 R, € AXB.

MopaTnpolUuey T& EEfs :.

1) Eis Thv oxéow R, dvrixouy kal etoygeia ((ebyn) ué 16 abtd mpdtov pédog,
my. T& (o K) xai (o, M).

2) To medlov dpiouol T oxfosws Ry elvn o M={e,B,y,} CA

3) To Trebiov TV TG THs oxéoews R, elvat 10 T={KAMNX]} < B.

4) TuvBrxn, Tou &pllel Ty oxéow, elvan f| «x €A Exer émokepdfi y € By,

5) T6 Baoixkdy oUvolov Tijs oxéoecs elval U T=/{qap vy K AMNX}

Eis 10 Topdderypo alTO TOpaTnPOUMEY Arodun 611 6 panTis & Sev Exel
¢miokepdf] xoppiow &md Tas TOAely TOU Ou-
véou B kai Emoméveos Biv OpileTan felyos pe
TpiTov péhos T 8. Aéyouev gis ThHy mepiTTeo-
ow aUthy 8T1 1 oxfows Siv sivar dpiopivn
B x = 8.

Ty dvwTépw oyéow Ry &md 16 ouvo-
Aov A eis O oUvohov B Aumopoluey va Thv
TopAoTACWYEY BE TO Bidypapue, Tou PAéme-
Te gls TO Zx. 21-1. Zy. 2l -1

Eis 10 Zx. 21-2 PAémete Tov mrivoka S1mAfis elodBou Sk Thv oxéaw Ry. Ta
dvrioTorya {elyn onueicvovtanr pE aTaupols &l
TV KaTdAAndov Séow Tov.

X B4 Mapadevypa 20v. "As Oewprowpey mwélw
N 5 Zve oUvodoy pebnTév A= {a, B, y, 8} kal fvx
™

ouvorov moAewv B={K A, M}
- + "As Umrobéowper OTI :
uadnThs o Eyewndn els Ty woAw K,
uabnThs B Eyewnén es Thy woAw M,
7 ucBniys 8 yewnfn eis Ty moAw N,
pafnThs vy Stv Eyewtifn =g xompiow amd TS
BAalB|y |6 méAets ToU ouvbAou B.
Taperrnpotuey Tedpa &1L ué Ty guvbfikny
Zyx.21-2 «x €A Eyewnfn els y €B» kefopileTan 1o olve-
Aov Ry = {(x,y) /X €A &yewnfin els yeB }, 1
dmolov s ouvolov BiorreToryuévaoy [euydy elven wia oyéos. ‘H oybors it Ry
Auropel v& ToapooTadf Kol wé Gorypa@iy TGV oTOIYEIWY TNS.

>
+
O~ O O~

O-
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“Eyopev T Efis (elyn, moU {kavorroolv Thy ouvbrkmy Tiis  oxéoecs :
(& K), (B, M), (5, M),

“Qore elvar Ry = { (e, K), (B, M), (8, M).

Aic Thy oyéow R,, mopornpotuey T& EEfis

1) Meraly tév [euyddv, oy dmotedouv THY R,, div Orapyovv Ledyn pe
0 alTé np@Tov pilog.

2) T¢ mebiov Spiopoy Tis oyéoews Ry elver o M={ap, 8} C A.

3) To mebiov Tddv TipGv Tiis oyéoews R, elven 1o T={K,M} C B.

4) Suvbfikn Tiis oxéosws elvan «x € A Eyewwndn s y € B ».

5) Té Paoikdv ouvorev Tiis oxiosws Ry elvan 1o MU T={ <, B, 5, K, M }.

6) ‘H oxtois alrm 8tv elvan piopévn Siax x =y.

Eis T0 Zy, 21-3 PAémeTe 70 Sidypopua Tis oxéoews R,

B

Sx. 21 -3

Zuppdoveos pit doa dpdBapey sis Ty § 19, B fumopoUuey v& Excopey Yewue-
Tpikny mapdoTaow THs oytorws { (o, K), (B, M), (8, M) }. ‘H mapdoTaais
ot elvan To alvodov TéY onueicv (&, K), (B, M), (8, M), ou PAémere eis 1O

Y Sx. 21-4. Tlopornpoipey 811 B&v Umapyouv uUo
M (BM)  (BM)  ompela pé THY QUTHY TeTHMMévnV.

?v ILnovdoie maputhipyoig In. Els 716 duowTépw
Tapdderypa 2ov TropeTnprioapey 6T1 pETORY TAV
leuydv, ol &mroTeAoUv THY R,, Stv Umrdpyowr &vo
% mepiocdTEp {eUyn pt TS olTd TpddTOv UEAOS.

i oyfoeis pt oy THY iBi1oTNTA AéyovTal euvap-
thosig. “Qoe ¢
2= Kale oxéoic, sig tijv omoiav petabd t@v Leo-
y®v, nov TV Gnotcholv, O8&v Omapyouv dvo
nepiocirepa pé 0 adtd npdrov péleg, Aéyetal cuvapIncis.

‘H oxéo duws Ry ToU mpdTou moapadeiypartos 8&v  elvan pla ouvdpTnois,
B16m1 durikowy els ety TreploTdTEpR TOU &vds [elyn pé TO ot TrpddTOV MEAOS,
.y 1 (o, K) xai (o, M). Aiemiordvopey ToUTo Guéows xal &wd 1o oxijpa
21-1, maparnpolvTes 6T1 &M TO oTorkEiov & ToU ouvdAou A dvaycwpolv Tre-
pioodTepa ToU fvos PéAn kol étrions awo TOv Tivaka BimAfs elodSou, oy. 21-2,
TapeTpouvTes OTL Umdpxour oTHAc uE TepigooTEpous ToU Evds oTaupous,

A

K
k 1 @5

Oanb
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Mapadeiypa 3ov. (oxéoews uéox els fva olvolov). AfSeren 6 guvohoy E =
= {2,3,4,6,8 } xai {nTeiTon v Spiofiy pE darypoeny T oToryeleov Tng A oois:
R;={(x,y) /x€E Siuptrns ToU y €E }.

‘H ouwBrixn «x Sionpérns ToU y», oupBoAixés X

y, kafopiler Ta (elyn.

Mpdoypea -
212, Leoyos (2.2) 418, Lsyos (4,8)
2| 4, lebyos (2,4) 3| 3, Tebyos (3,3)
2|6, [eiyos (2,6) .31 6, Leiyos (36)
2|8, fedyos (2.8) 66, Leyos (6,6)
44, Leoyos (44) 8|8, [siyos (88)

‘H oxéos Aorrdy TapioTdveTal, uE Gvarypaghy T&V oToryeinw Tng, & s

Ry = {(2,2), (2,9, (2,6), (28), (3,3), 3,6), (44), (48), (6,6), 88)}.

Efvat povepdy 871§y oyéeig R, S&v slver euviprners. TO mediov dpiouou g
efvan TS oUvorov TT = { 2,3,4,6,8 } = E, 10 meblov Tév Tuév s elver 10 T =
= {2,3,4,6,8 } =E, 70 Bacwdv olvorov Tis oxéosws Ry glven 10 MMTu T=
—EWE =E: :

Eis 1o Tx. 21-5, PAémete 1O Sidypomua Tiis oxéoews R, Kdde Bpoyos,
droos yveopilousy, ToapioTdver Péhos, TToU Guoywpel &md Evar oToIyEioV kol &mi-
oTpipel (xaToAfyer) eis TO alTd oToIKEiov ToU E.

Eis T oyfjua 21-6 Phémere Tdv mivaxa Simhig eloddov, p¢ oy omoiov

g [ o
= a
6| +|+ +
4 1+ +
Q
=% 3 +
20 =
T
0 2346 |8
Zx. 21-5 3. 21-6

fumTopolpey v& TrapaoThcwuy Thy oxéow Ry T dvtioToixa Telryn omuel-
vovTan i &va oraupdv. Eis Thy oThAny Tol 2 Exouev 4 oTaupols, &nA. Exouev
4 [eUyn ut TpdTOV péAos TO 2, K.T.A. "OTaw Aormrov UTrépyn OTAAN UE TrEPIOCO-
Tépous &mrd Eva oTaupols, dvwoouuey 8T 1) oytols Bév elvan TUVAPTNTIS.

(N& x&HETE YEWUETPIKTY TTOQAOTAGIY THS oy £oEws).

Mapatipnoig 2a. Eis 70 dveorépw mopdSeryud 3ov TapaTnpoUper 6T
ioxUer TO EEfs :

Ad xkafs x =E 1o Lebyog (x, X) R, KéBe oxéois péoa elg fva oUvoAov
gyouoa Ty iB16TNTA oUTHY AfyeTal avaxlastikd. ‘Qote 1 R, elven dvarha-
oTIKR oxéois péoa gls TO oUvoAov E.
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“As Eerdowpey dropn Ty oxtow R = { (2,2), (2,3), (3,3), (4,9), 4,3 ).

Tedlov dpiouol Tis oyboews slvar o M={234}
Mediov Tév Twéw s elvan T T={234}
Baoikér alvodov elva: o 0 = IMHUNTT = (@2, Shak

Taparnpoluey &1 eis Ty oytow dvrikouy e Telyn (2,2), (3,3), (4,4). Aniadn
S1& k&b x € U 16 Lelyos (x, X) viker els THv R. "Apa 1) dvewTépw oyéols R elven
QvarxAaoTIKY.

Téhos elven pavepov &1 el T Bicrypoppa Wds dvakAaoTikiys oyéoews péoca
els &var clvohov U, 8 Urdpyouv Ppéyor is SAa T& oToryela Tou U (Zx. 21-5).

Hapaderypa dov. (oyéorws péoa eis Eva olvodov). Eis 6 ovvorov U T&w
pabnTéy ToU Muwagiou pos Aumopel va opiodi] § oxiols :

Ry ={(x,y)/x ouppaBnis To0 y) }

Hapatipnog 3n. Elven povepdv 6T & & x, elvan ouppednThs ToU Vi, TOTE
kal & y; elven ouppabnTis ToU X; kad & Lelyn (Xy, ¥y) kad (v, X;) dufjkour eig
v oxéow R,. "Qore &v febyos (x,y) dwikn es Thy R, TéTe xai 16 (¥, x), T
ototor dvopdleTon avtiotpogov (*) TolU Tponyovuévoy, 8& dvnkn els Ty R,
Al oxéoers p¢ adtiy Ty 1816t Ta AfyovTton coppstpikai. “QoTe :

Mia oyéoic R i Eva obvokov U Aéystar ouppetpiki) 26v, xai poévov £av,
0 Gvtictpogov 1ol kG arorysiov TG aviky eig adrfv.

Mt &AAas Aéters :

Mia oyéoic R pioa cig Eva oovorov U Aéyston ovppeTpikn £av, xai povov
£av, 8v petaPédderar, dav EvalraEopey Td péLn tdv {evydyv, mod iy Groteioly.

"Atiov Taparnpnoews s THY axéow R, elven 611 alrn elvan kal dvaxkia-
oTikf) (Bioeri; ), Bév elvon Sucos ouwvépTnots, (Siati;).

"As Eetdowper dxoun &v ) oxéois R = { (1,2,), (2,1), 3.4, 4,3), (3,3) }
elval ) 61 ouppeTpixr.

Mopornpolper &1, dv dvadAdEawpey T& péAn T&v {evydv, ToU &moTeholy
v R, mpoxtmTer { (2,1), (1,2), (4,3), (3,4), (3,3) }, 8nA. 1) idia 1) R. "Apa 1)
R elvanr oupperpixi.

Téhos &mo o Bidypappd s Biaxpivouey dpéows &v  pic oXEo1s  pé-
oa els els fva olvorov U elvan CUHUETPIKT
amd 10 &TI, & dmd fva oToIKEloV o« TOU
U dvoywpi] &va Pélos kal kaTaAfyn els fva
&\o oToixeiov P, TOTe fva &AAo Péhos &
vaywpel &md TO P ke koToAfysl els TO a.
"Ewvoeitan 61 kad ke Ppdyos UmoBeikviel (eU-
Yos, mou Tautiletan pE TO dvTioTpogdy Tou

Zx. 21-7 (eUyos. Eis To Zy. 21-7 PAémetes 1O Sidypapua
Tiis oumeTpiKis oxéoeas { (), (a B), (B, ),
(. 8), (5, 7), () } els 1O olworov U.

(*) "Av R elvar pla ayéatg, % mpoxdmrouse St Svaddayiis TEY pehdv tédv Leuydy Tig R
oxéaig Myeta dvtiotpogog e R xal cupBoliferan pt R-1,
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Mapatipnerg 4n. o) Eis Ty oydow R, ol &g dve mapadetyuaros dou
mrapaTnpodpey 81 loyUel kad A Efs iBi6Tns. Edw (x,y) €R, xal (y, 2) ER,
ToTe kol (X, z) ER,.

Mpdyuar:, &w 6 x efvon oupuadnThs ToU y kai 6 y ouuualnTns Tol z,
T6Te Kt X efvon ouppalnThs TOU z, SnAcdn :

(x,7) ER, kai (y,z)eRy = (x,2) ER,.
K&bfe oxéois ué atny Ty iBi6TnTa Aéyeton perafatikd.

B) "As etdowuer, Bi& v& fwoniowper kaAUTEPOY TS HETPATIKAS o)E-
ges, Ty oxéow Ry = {(1,2), (2,3); (1,3), 34, 24, (L9 }.

ES& eiven TT=1{1,23,}, T=1{234}, tmoptvws U={1234}

*Exopev o1 @

(1,2) eR; 2 o

@, 3) R, Traparnpolpey 8¢ &t kad (1,3) € Ry
’Etrions :

@3)eR, o P

3,4) eR, TapatnpoUpey 8¢ 671 kad (2,4) €R,.
’Emrions :

(1,2 eR, 4 i S ‘

(2,4 R, TopatnpeoUpey B8 O kai(l,4) ERy
’Emriong :

(1,3) eRy : ’

(3,4 €R, Traparrnpoupey 8¢ &1 kal (1,4) R,

“Apa | Ry elvon petaPariki.
MaparnpoUuey dnAadh 811, STaw Bid Ty TuyoUoaw Tpidda &Tmod oToryEix
Tou U, fotw a, B, ¥, cupPaivy vk Exwuer (o, B) € R, xai (B, ¥) € Ry, ToTE dUM-
Paiver va Eycopsv xal (o, y) Ry
y) ’AtioonueicoTov elvar &t T& oToixela o, B, Y &mod 1o olvorov U &y
elvon dvayxaiov vk efvar SiapopeTikd petoly Twv. ‘H oyéols, ..
R, ={ (1,2), (2,3), (1,3), (2,2) (5,6)} elveu peraPotixi. Mpbypamt elven :
T={1,25} T={236} kal U={1,2,356} ral Exopev :

82 i E: kad (1,3) €R,
1,2) eR

22'23 2 R: kal (1,2) €R,
2,2) e R. "

§2.32 % R: kai (2,3) eR,

‘Opofos o oxéoeis { (a,8), (B.B) } kot { (&,0), (, ) } elven peraParixad.
‘0 oupPoAikds Spiopos Tis ueTaPaTixils oxéoews elvan :
Yaopy, €U
pé (,B)ER } = («,y)€R
kd  (BY)ER
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“Qoe @ pio oyxiog R sig Eva odvodev U Aéyetm peraParnikn £av, kai povov
gav, dua kabe tprado pi ororyeia anod 16 U, ¥ct@ a, B, ¥ (6nov a, B, y 61 dveykaing
Siagopa petald tav), Sra 1Ry énoiav civar (a,f) €R kai (B, v) R, sivar kai(a,y)=R.

Téhos amo 76 Sidypaupd Tns Siaxpivopev duéows Gv pia oxéois péoat eis
éva olvodov U elvon peraPatikn &md td 811, &Tav fva Pélos dvaywpf) &mo TO
oTorxeior o kal Tmyaivn g TO P kad Eva SeUtepov PEos dvawpl] &md TO B kad
Tyaivy e 7O y, TOTE kol fva TpiToy PEAOS duarycopel &TTO TO o Kol KOTGAT)YEL
gl TO Y.

Eis T& oyfuore 21-8 kai 21-9 PAémeTs SiaypdupoTa peTaPoaTikdGy oyé-
TEWV .

Zy. 21-8 Zyx. 21-9
Mdypappa TS peTaPaT. oyETEWS :
Am’y_pcgua THS MeTaPaTikils oyéasws : { (@:P), (B)y). (ay),
{(1,2), (2.3), (1.3), (8,8), (8,8), (&,m), (mm),
(2,4, G4, (LY} (8.8), (6.1), (LB, (L), (xA)}
AZKHZIEIZ

53) N& ebpete : 1) 10 mediov opiopoy, 1) 16 mediov Tédv Tipdy, ) T6 Paocikdv olv-
ohov kai IV) Troia eivon 7| cuvdpTnois, eis Tds dxohoufous oyigers :

ah R = {(3,9), (5,15, (Z,21), (9,27) }

FY R, = {(O.1), (1,0), (1,1), (0,0) }

YR, ={(23), 32, 22), 34}

8) Ry = A?, owov A= {0,2, -4 }

£) R; = {(3.2), (4,3), (5:4), (6:5) }.

M oos ﬁ;mopehs va elpete kal Thv ouvbrkny els Tas oyéoeis R kol Ry;

54) Eis 10 olvodov Z, Tév drepaiev Tiis "AAyéBpas, kol pé TeSiov Spiopol TO glvolov
M= {1,3,9,12 } v& kaBopiceTe p¢ dvaypagty 16y [euyddv, Tou Tas &moTeAoly, TAs OXETELS !

QR ={(¢)v=x}B) Ry={ () [y=%x—5) }

55) Na oysbidoete Siaypaupara, mivakas SimAfis elgdbou kal yewueTpikds Tapa-
oTagels Twv Bid Tds dkoholBous ayéosis :

@ R ={(2.3): (3.2, (+3), G4, (L,2), (2,1) }

P)F ={(y)/y=4x} ut x,peN, drav TT= {1,234, }

y) R = {(0,0), (1,1), (2,2), (3,3), {44) }

B)'R, = {(3:2), (4.3}, (4.2 (54), (5.3), (5,2), (6,5)

(64, (6,3), (6,2) }.

Moiou &md Tas dvwtépw oxéoers elvat ouvapTross ;

56) To Bidypappe wds oxéoews elvon 8raws 16 PAE-
mete els o Zy. 21-10. Zx. 21-10

o) ‘H oytais elvon ouvdpTnois f Ox1 kal wés Siaxpivetan TolTo &md Td Bidypauua ;

E
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B) N& TapacTrioets Thy oxéow pé dvaypoagny Tédv feuy@v, mwoU THY &moTehoUv.
57) Aldovren T& clvolda :
A={(1,234,5,6}
Kol SBE=T003
kal {nTeiTon va xaBop1obf pé dvaypagny T@v gToixelwv Tns f oxéors :
R={(xy)/xeA elvar moAAomA&ciov ToU ye B }..

58) “Eva olvoAov mpocwmwy E = { o,f,y,y } elvan ypopubva el fva katéhoyor pé
ayThy Thv cetpav. Eis 1O olvohov alts {nteitar «) v& kabopioere pi dvaypagfv Tév ool
¥elwov s Ty oxéow : R = {(x,¥) [ x «Belyver ¥ } pt Thyv éworow 8T T xdbe mpdowmoy
Beiyver abrtous, ToU Emovron altoU els Tov katdAoyov.

B) N& xdpere 10 Sidypopua kal Tiveka d1mAfis elodBou Tfis oyéoews.

v) Na& &etaoete dv 1) oyéois elvon ouvdptnors f Sy

59) Eis 10 ds dww oUvohov Tpoccmwv E, o) va op1abii pt dvaypoaghy Tdr oTol-
Xelwv Tns 1) oxEois :

R, = {(xw) [x Tautileten pi y }

B) v& tetaobij av 7) oyéows elvanr cuvdpTnais

y) v& tletachi] &v 7) oyéois elven dvakhaoTikn

8) v& kdpete TO Bidypappa Tis R,

60) N& étetacti) &v 1) oytos :

R={Gxw/x1v}
els TO ouvorov E, Tév elBady fvos EmiméSou, elvar fi &x1 ouppetpikry. (‘H R Adyetar aytors
koBeTéTNTOS).

61) Na letacbij &v f oyéots «. . .Bixipérng ToU. . .» (¥) (tvwoolpey THY ayéow pi ouv-
Brkny TNV X BicipéTns ToU w») &ls 1O olvodrov N, TGV guotk@y &piBudv elvar f| Sy dvo-
KAQGTIKT.

62) N& tlerdoere &v eiven 7§ Ot dvakhaoTikal al oyxéoes :

R, = {(2.2), (33), (23), (44), (249))

R,= {(L1), (1,2), 22), G4, (44}

R, = {(2,2), (2,3), G4, (3.3), (3,6), (44), (48), (88) }.

63) Na& #etdosTe &v 7 oytos «ukpdTepos f) foos ToU» (fwwoolpey THY oxéow pé
ouvdrikny THY «X < y») es TO olvorov N, T&v Quoikew &piBudv, elvan f) dx1 dvakAcoTikA.
’Erions &v slvar petaPaTikh.

64) N& gferdoere &v elven 7| &x1 oupperpikal ol oyégers :

@) R, = { (@), (0p), @), BB}

B) R.={ (0,0), (1,-1), (-L,1), (1,2), @1), @2}

Y Ro={(1,2), @1), 3.3), (43), 3.5}

65) Na& gtetdoeTe v 1) oyéols :

R = (x,y) [ x TrapamAnpopaTiky Tiis @ }
els TO oUvohov K, T@V xupT®V ywvidv, elvar fi 6x1 ouppeTpiki.

66) Na éfevaoete &v ) oxéors R, = {(0,0), (0,1), (1,0), (1,2), (2,1), (1,1}, (2,2) }
elvon ouyyxpdvws dvaxAaoTikn xal ocuppeTpIk.

67) Eis Bacikdv aglvodov 10 cuvohov £ (A), Tév Umoouvdhwy tvds ouvdhou A, vd ie-
ThoeTe &v 1) oxéois R = {(x,9) [x = ¢ } elvan { 8x1 dvorAaotikd. *Emrions &v elvar oup-
HeTPIKY f) peTaParikt.

68) N& &fetéoete &v of drdAoubor oxtoeis elvar f| Sy petaPaTikal ;

@ Ry = { (1,2), 23), (1,3), (3.3)}

B) Ra= { («B), (B:y), (B:B)) (yi¥)s (20¥)s (a8), (8,0), (5:8), (=a)}

Y) Rs = {(1,2), (2,3), (1,3), C:D: (1,4) }

(*) Elg ploav oxtow 8l8ousv ouvnfug 1o dvopa the ouvbiung e, émewdy dmd admhv xa-
Boptletar 16 abvodov T@v Leuydv, mol &moteholv Thy oyéow.
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69) Els & olwodov U= {2,14,70,210 } v éfetdoere. &v f) oxéors R = { (x,¢) [x
Brapérns ToU w } elven fi Sx1 peTaPaTikd. N& 2Eetéoere tmions &v f| R elvan i Sy1 dvoardAa-
oTikfy Kal ouppeETpIKN.
U 70) Eis 6 gUvorov U tdv &vpdv évds ywplou va LEe-
Téoete dv ) oxéols R = { (x,y) [ X &Behgpds ToU w } elvaen fy
Syl petaPartikny. Mrmews 1 oxtors elvan kal dvarxAaoTikh §)
GUUUETPIKN ;
71) Eis 10 Zx. 21—-11 PAémere TO Braypaupa wids
oytoews R. N& oupPoAicere pé dvaypaenv T&v oTorxeicw
Zx. 21-11 s THY oyéow kel vk dsTdoeTte &v elvan pETaPoTikn.

22, EXEZIZ IEOAYNAMIAL EIZ ZYNOAON U.

Eidopev el T& mponyoUpeva oyéoes, &d Tas omolas &AAan elven dva-
KhaoTikad, ARl cupueTpikad, &AAon petoBoTikad, &AAal dvaxAcaoTikal Kol
ouppeTpikal (F)x.T.A.

“Yrdpyouv Suws oyéoels, al dmola elvan cuyypdvews dvakAaoTikai, ouu-
petpikal kai petaPoTikal. Al oyéoeis alTal AéyovTan oxécsig icoduvvapiag.

Mapaderypa lov. Aideron évar olvorov pafntédoy M= { &, B, v, 8, & { } xad
{nreiten v EeTaodi dv 1 oxéols R = { (x, ) [x Exel oUTd TO duaoTnpa pé Tov
y | elvon fy 8yt oxéoig isoduvapiag.

*Anavinoig. TlpdTov 1) oxéols elvan dvarAaoTikh, 816T1 ke pobnTis
Eyel TO 1810y dvdoTnua pé TOV fouTdy Tou kad Emopdvers T& Jeuyn («,9), (B.B),
(y.y), (8,8), (g¢), ((,0), dvnrowv eis v axéow R.

Actrepov, tw Umobéowpey 8T Eves padnThAs o Exel TO aUTO Ao UE
Tov B, TOTE Kol & P Exer TO qUTO dudoTnua uE TOV o kol émoptves &v (o, B,) ER,
Tote (B, @) €R. "H oxéois émopéves efvan ouppeTpiki.

Tpirov, o fvas pafnTis o éxn 0 aUTd dvdoThua pt TOV P kai & B 10 T
dudoTnug pE TOV €, TOTE Kal 6 & Eyel TO aUTO AvdaTnua Lé TOV g, dnAadt) (o, B)ER
xai (B, €) ER = (o, €) € R. "Apa f oyéos elvon petaPorikr. ‘H oxéois Aormov
R elven oxéos iooduvapias.

*AtioraparipnTov efvan 811 1 ouvBrixn «Exer TO aUTO dv&oTnua pé» Bia-
pepiler O oUvorov (¥¥) M eis UtrooUvora (KA&oels), kaBévar &rd T& &Troia Trepl-
AapBavet Tols pobnTds, moU Exour TS aUTO &VAOTNUA METOEU Twv.

*Eqw m.x. Umobtowpey 8T1 ol pobnral o, B, € Exouv dv&ornua 1,80 m, of
Y, { &ouv &vdornue 1,75 m ke & & 1,65 m, TéTe 8& Exoopey Siapepiopov Toi M
els Tpeis kAGoess, Tas {a, B, e}, {y, T} {3}

(*) Atv elvar dmapatmnrov ple oyéots va elvar dvaxdaatudy) elte cuupetpixd) elte perta-
Bazuch. ‘H oytog my. R={(1,2), (5,7), (2,16)} 8tv elvor obte dvaxhaotixd, olite qupweTpixd,
ofite petaPatun.

(**) ‘H ouvbiun xabe oytocwg looduvapizg Siaxpepller 10 Baouxdv olvolov.
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Els T0 Zx. 22-1 BAéwere 15 Sidypoppa Tiis oyéoews R kai Tas kAdoer,
el Tas omoloas SiopepileTar T M, al

M ety T : gl
bdtoiocn  dvopdlovtar khaoelg isoduva-
piag. "OTrws BiaxpiveTan els 6 Bidypop-
pa (oyx. 22-1) elvon Buvatdv vi Exoopey
kAGoes iooBuvapios pe Blo oToiyeia
f| kol pé Ever povov oToryeiov.

Iapadsrypa 2ov. N& étetachi v
i oxtors R = { (1,2), (1,1), @), (2.2),
(3,3), (2,3), 32), (1,3), B} elv

3x.22 —1 oxtols iooBuvapios.

‘Anmavineis. “Exopev : M={1,23}, T={1,23}, U={1,23},

o) Eis v oyéow dvnrouv & Lebyn (1,1), (2,2), (3,3), dpa elvan dvardo-
OTIKT].

B) ’Edv dvoAA&Ewpey Ta uéAn Tdv [euydv, mou dmoTeholv Ty R, 1) oxé-
o5 Bty peTaPdAAeTan TpdypaTt Exoper TOTE :

{@1), (L1 (1,2), 2,2), 3,3), 3:2), (2,3), G1), 1,3 }=R
‘Etropéveos 1) oxéols elvar ouppeTpiki.

Y) “Exopev &xdpn :

GHeR |=aner ADER | (17 cr

83?& }:’(1'3)€R E}gi% }»(1,3)511

OB ex } Eluch ot }:‘(2,3)611

Ghex |~ 0oer (R [ (13

Gher |- ODeR GDeR |=06Der
g’?l,; iﬁ ] > (3,3) €R kTA.

SnAadt) 1 oxéois elvan kal petoPatikn. "Apa elvar oxéals iooblvauias.

IMapaderypa 3ov. Mwpilopsy dmwd Ty mpwdTny TdEw 811 Slo elfeian ¢
kol g &vds Emimédou P Adyovtan mrapdAAnior, &dw, kal povov éqw, f) Toun Twv
elvar TO kevdv olvolov, BnAadt| g [ [ & <> g Ne = @F. AeuplvovTes TOV Opi-
opdy alrdy B& Adywpey St Blo eUfeian Evds EmimESou Aéyovtan TroapdAAniol
£y, kol povov &&w, 1) Topm Twv elvan TO kevdy alvohov i oupmiTTowy, Snhadt)

glle=ang=F0a=g

Eis v mpoTny mepitrwooty Abyopey 8T Exouev elbeias mapadhflovg pi

crevilv onpasiay els v Seutépov Abyousy &1 Exopey elfelas TapaAifious ud
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ebpeiav onpaciav. Eig 10 &fjs pt 16 cluPolov || 8& éwoolpey moapoaAAnAiay ué
sUpelay onuaaion.

"Ag Eetdowuey Tdpa, eis TO oUvolov E, T&v elfady &vds émmidou P, Ty
oxtow R ={(x, y) [x moapddinhos Tpds w }, dnAadn R = {(x, @) |x|ly }
MeEX C P wEPp _

"Ev TrpcdTols oparnpoluey &1 fi ouvlikn «rapdAAnAos posy Siauepilet
To oUveAov E, Tév elbaddy ToU &mméSouv, els Ummoolvola (kAdoeis): SAar ai eu-
feica ToU E, of dmolon efvon mapédinier pos wiav dpiouévny ebfelaw €, dro-
TehoUv piov xhaoiv f), émes ouwndews Aéyouey, piav distBovorv. Kdde pia &mo
Tas e0felos abTas even Evas dvmimpdowmos Ths Sieublvoews kal keBopiler aUThv
(oy. 22-2).

Té clvorov R = {(x,y), | x||y) els 7O oclv-

\

\\ ohov E, T@v elBeaiddy ToU P, elvar, RPePadess, Eva drer-

R0 poclwolov xai Emoutvws Th oyéow R Btv fumo-

TR poUL VA THY TrOpPaoTACWUEY W& dvorypopty TGV
N e s e £B¢ elel I

oroiyeieov Tng. ‘Emeaidn Opws x&be edfeix x elven

Zx. 22 -2 TapdAATAos Tpods TOV EauTdv TNS, TG feuyn (X, Xy),

(% Xo), (X5, X3), K-T.A. 8& unjkouy els Thy oxéow R.
‘Emoutveos 1) R elves dvehaomin. “Emions, &meidn, v 1y | |y, T6Te wad wy | [xy,
Snhadn dv T TeUyos (X, y,) Svixn es Thy R, ToTe kad TO (Y, x;) O& dunkn
gls Ty oxtow R, 817 alTd f) oxtois elvat GUMUETPIKD.
Téhos x ||y xed g ||z = x || z kol Erouéveos Bi1& kéde T1&Ba eliferddv X, v, z,
S Ty omolaw (x, W) R xal (y, z) €R, Exousv kil (x, z) €R, SnAcbn 7 R
elvon ked wetaPorikd. Elvon Aormov ff R dwaAaoTike, oUMPETPIKY Koi peToo-
TIKA, Snhadn elvon oyéors loobuvanias.

AZKHZIEIZ
72) N& detdozte &v f) oxéors R={(x,w) [x = w } eis 10 olvohov E, Tdv eibu-
ypauuev tunudTey, slvan f| &xi oxéois iooduvapics. ]
73) N& #evéoere dv ) oyfoss R, = { (x,4) [ U

X~ g} els dva olvodov E &md ouvole, slver f Sy
oyots looduvapias.

74) N& életaoere dv 1) oyéors
R={(xf) B, (2, BB, BY) (B €2 Sladne
(yoy) (2, (ayy) } elven f 8y oyéots looBuvauias.

75) N& &fetdoere &v f) oyéos Ths dmoias TO
Sikypapua PAtmeTe els 1O Ty, 22-3 clvan oyéors ico-
Suvanias. Zy. 22-3

23. ANTIEYMMETPIKH IXEZIZ MEZA EIZ ENA ZYNOAON U.

"Eote 1 oxors R={(1,1), (1,2), (3,4), (5,2) }. "Exouev 1= {1,3,5},
T={124}, U={1,234,5}. Taparnpotuey d11 f R tv mepiéyer 16 duti-
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oTpogov [elyos Kawevds [eUyous Tns pé péAn &mod SiagopeTikd aToyela ToU U,
Al oxtoeis, oU éyouv aUThy THY i81dTnTa, AéyovTar avuicuppetpikai. ‘Qoe
(R dvniovpperpikn) <> (x, y €U, x # y kai (. W) ER = (y,x) ¢R).
AGTO onuaivel 611, &dv (x, ) € R kal (w, x) € R, o1 84 elvan x = y.
’Hutropoupey Aolmov va eireopey 811 :
(R avnioopperpikn) <= (x,y €U, (x,y)eR kai (y,x)ER = x = y)
KAaooikdy mapdBeryua dvTiouppeTpixiis oyéoecos eival 1 oyéols cueyo-
AUTepos ToU» els TO clvolov TV uaiké &piBudv, SnAadn 1 oxéois -
R={(xW|x >y} utx, peN, Mpdyuat, &v bva (elyos pé atoiyeia &md
70 N (Biapopa peTaly Twv) dunke el iy R, dmess .y, 16 lebyos (5,4), BioTi
el 5 > 4, 70 dvtioTpogov lelyos (4,5) dév dvrker els iy R, 51671 Bév ioyvel
4> 5.

24. EXEZIZ AIATAZEQE EIZ ZYNOAON U.

Mia oyéois, els éva olvohov U, Aéyetan oyiorg datafeng, £, kai pdvov
tqv, elvan dvakAaoTikn, QUTICUMMETPIKT) Kal peTaPaTiki).

. Iapaderypa lov. ‘H oyéois R = { (x, y) | x Biopétng To0 y } els & olv-
odov N, T&Gv Quoik&u &piBudy, sivan pia oyéoic dwatabenc.

Mpdryuor = 1) mwds &pibpds Tou N eivan Sicupérns Tou éautol Tou' & 1,
m.¥. elvan Sicipétns ToU I, & 2 ToU 2 K.ok. Kai ETOPEVES T Ceyn (1,1), (2,2),
(3,3) x.T.A. dvrjkouv gis THvy R. "Apa A R eivan dvaxAaaTixi. 2) ‘H R elvat dvri-
GUHHETPIKT), B10T1 TO [eUyos T.x. (4,8) dvrikel eis Thv R, &AA& 16 (8,4) Bév dwn-
Kel efs alTry, 516T1 & 8 Bév elvon SicupéTns Tou 4. Kai yevikéds, &v fva Siarerory-
Hévov (eUyos pé pédn &md SiagopeTikd croiyela Tou N duAkn els THv R, ToTe
T0 dvTioTpogov ToU felyous alrou Bév durixer eis thy R. 3) ‘H R elven petaPo-
Tikn. TlpdypaTi, &&v fvas puaikds dpifpods x elvar Sicapétns &vds &hdou g kad &
Y Evds TpiTou z, TOTE kai & x B4 efvan Siaipétng ToU z Kol ETopéves B Excouey
(x,¥) R, (y, 2) = R kai (x, z) e R. ‘H R Aormdv eivar dvakhaoTikn, QuTicup-
UETPIKY Kai peTaPaTikn, &pa elvan oxéols SiaTdtecs.

Mapaderypa 20v. ‘H oyéois R, = {(x,w)|x < ¢} es 10 olvorov N,
puoIk&Y &pifuddv, elvanr oxéols BiroTatews.

Mpdypart @ 1) Ak k&8s x € N elven x = x kai Emouéveos (x, x) € Ry, dpx
N R, elvar &vaxAiaoTikn.

2) ’Eav x, w €N kai foxin x < y, TéTe 8tv loxUel y < x, TO 6moiov on-
Haivel 811 : &v (x, W) €R,, pE x # y, ToTE (W, x) ¢ R,. Oftw ™). 2 < 3 «ai
gmopévexs (2,3) e Ry, dAAa 3 € 2 kai émopéves (3,2) ¢ Ry. "Apa fy Ry elven dw-
TICUPUETPIKT.

3) ‘H R, elvan petaPatixf : 81611, v x,y, z €N kai evan x < y kol
Y < z, ToTe 8& elvan kol x < z kal Emoptvess (%, W) € Ry, (v, 2) R, kai (x, z)
eR;. "Apa 1) R; elvanr dvaxhaoTikn, dwTiouppeTpikn) kal petaPoTikd, Snhadn
elvar oyéois Siardecos.
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25. AIATETATMENON LYNOAON.

Méw ctvolov, s T &troiov Exel dpiodfi pic oxéois Siardtews R, dvopdde-
Ton Sratetaypévoy sovokov (ué THy dvwTépw oxéow). “QoTe TO cUVOAOY TGV QU-
oy dpiBudy, fpwliaoutvor pt Ty oxéow R = {(x, y) [ x Buoupérns TOU
w} elvar Sioreterypdvor otvorov (§ 24, Tapdderypa lov).

To ard ouvodov N EpwBiaopévov pt Tty oxéow Ry ToU dveoTépw TTapa-
Sefyuoros Tiis § 24, Snhadh wé THy oxfow « < », elvon Ermiomg BICTETCCY MEVOV.

To airrd owvohov N Sivorren vé «BiortaryBii» kol pt Thy oxgow Ry = { (%,
) | x ToMarmAdaior ToU  }, 51671 kel adTh ) oxéors elven pla oyéois Siord-
Beeos péoa els o N (elvon nAadt) dvarAao Tk, dvTiouppeTpixY Kal peTaPaTiKi).

*ATd T& TrponyoUusva ouvéyeTon &1 Evar ouvolov elvan duvaTov va Bia-
Taydf koTd TEplocoTépOUs TOU Evds TPOTTOUS.

TMopartnpoupey Todpa 811t 81& 1O gUvohov N dog wpds THY oxéow Ry, dn-
AaBh Thy oxéow « < », ioyve 7 Efjs i810Tng : i

MamivxeNka oy yw eNioxua i x < w i y < X, 3nAadn f povov
(x, ¢) € R A povov (y, x) eR.

‘H ol 18165 Speos Bév ioyver 81 T& tvohov N dg rpds ThHY R, dnAadn
Thy oxtow «x Biopétns ToU Wy, BioT, &v X, W elvar 800 TUXOVTO OTOIXEIC TOU
N, Biv ioy el dtrwaoSrimoTe Ay (x,y) € R, SnAadn & x elvon Srcupéns ToU W, 1) (Y,X)
R, BnAadn 6 y elvan BiaipéTns TOU X.

Fevikéss aw olvorov U SiareTorypévov 6 mpds piav oxéow R, pE Ty
iBiomTe 51 v x € U kol mév w e U loyver 61 A (x, W) ER A (¢, %) ER,
Myetan dhkdg Swareteypévev kad ) R Adyerton ToTE dhakd Sratabrg, GAAws Aé-
yeTol pepikdg Swatetaypévov kail f) R AéyeTon pepuki datalic.

Ot .Y 1 oxéois R, ToU dwwtépw lou mapadeiyuaTos Ths § 24, elvan
wiar pepikhy Biératis, S16mi Imdpyel Wy, TO {eUyos (3,5) moU «iTo kol TO dvi-
oTpogdy Tou (5,3) Stv dvfikouv eis Ty R, 8161 olte & 3 elven SicupéTns ToU 5,
olre & 5 ToU 3 kai 3€N, 5 eN. ‘H oyéois duws R; 100 20u mapadelypoTos TS
§ 24, elven pic SAikn Sidratis, Bi16T Sk BUo TUXOVTX CTOIXETX &md 16 N, éoTw
a, B, i 8 elvor o < P xai &mopbvass (o, B) €Ry 7 8a elven P < kal £TTopéveos

(B, o) R,
AZKHZIEIZ

76) Els fva fpuz\c'mov &y quvdpwy 1) ppoupd &rroTerelTal &d fua Aoyiav A, BUo Beka-

B A =
B

y. 25-1 Zx. 25-2



veig §;, 8, xai Tpels oTPATIOTAS 0y, Oy, 05 Els 70 olvorov U= {4, &, &, 0y, 02 03} 1
ouvirikn €« X UtrakoUer els Tdv y» kaBopiler &va oUvorov feuydvy, SnA. piav oxéaw.

o) N& xafoploete &v #| oxéols adrn elvan SAkn f pepikn Sidrakis xal vé Sikaioo-
ynoere THv &mévtnoiv oas.

B) N& x&pete 1O Bidypaupa Tiis oxéoews. TTéds &md 1o Bidypauuc fRTOPOUEY va

Siaxplvopey &v elvan SAikf Ay pepixny Si&rakis;

77) Els & otvorov U = { A,B,lA }, dmou T& A, B, T, A elvar T& olvoha, mou PAémere
els 7> Bidypappa ToU Ex. 25—1, vd kafoploeTe pté dvaypagphy T@v oToixelwv TRg THV
oxéow R, = { (x,¢) [x S y }. N& erdoeTe & 1) oxéois elvan oytors Siardlews kol dv elvay,
v& EEnynoete Tl SidTalis elven : pepikny A OAi.

78) Eis To ouvorov U = { A,B,[,A } 8mov T& A,B,ILA, elvan & olvoda, Tdv dmoiwy
76 Sidypapua PAémete eis TO Sidypoppa ToU Iy, 25-2, v& kofopioeTe pi dvaypaghy Téwv
fevydv, ToUu TV &mwoTeAoUv, THy oxéotw

! Ro={(x¥)/[x<Sw}
*Emeita v&x éfeTdoeTe &v 7| oxtols elven Sratdews, kal, &v elvar, Ti eifous elvan kal

Siari ;
ATIEIKONIZEIX — ZYNAPTHXEIZ

‘H &wola Tiis ouvapTnoews, Thy dmoiaw 1181 yvwpilopey, Tailel omwoudaiov
poAoy Téoov els T MalnpaTikd, doov kal els T&s *EmioThuas, ToU T& Xpnoiuo-
molouv. A’ atov TOv Adyov Bibopev £86 pioav evpuTtépav dvarrTulv Bid Thy Ev-
volev TT§ CUVapPTHTEWS.

26. AIIEIKONIZIZ ZYNOAOY EIZ ZYNOAON.

A) “Eotw 611 A xad B elven 0o olvoha Sidpopa Tou kevoU, Sx1 dwarykaicss
Bidpopa peTalU Twv, foTw B¢ &1L pE Eva kaTrolov Tpoov dvtioToryilopey el
Tav oToixelov x €A Bva (kal povov
fva) oToixeiov Wy € B. "Eva Tpémov d&w-
TioTolyws PAéTETE TrapaTAelpws pE TA
PéAn ToU Biorypduuaros (Zx. 26-1).

Eis Thv & Adyw davuotoyiay,
&mexs PAétropey, &V oTorkeiov &mO TO
A &gl &va ((kad povov) dvTioTolxov oTol-
¥elov &mwd T6 B, &nAadn es Ty dvTi-
oroiyfav oty XprnoipotoloUvTa SAa
T& oToiyeia A.

ATtd Thv Trponyovuévny dvTmioToiyiov opileTonr TO olUvolov BicTeTerypé-
v Tevy@v F = { (&), BN, (¥, (5,9, EN). }

To covohov F sivar pia oyécig and 10 A eic 10 B kai mapotnpobpcy &ig
abtiy 6mi: 1) w&v oToixelov ToU A TrapoucialeTar G pdTow KEAOS K&TooU
&md T& SioreTarypéva (eUyn, moU &motehoUv Thv F, 2) wdv oToiyeiov Tfis F
elvon SioreTorypévov felyos ué TpddTov péAos Tou &mo To A kol pE SeUTepov uéhog
Tou T @vtictoiyov ToU mpwTou péhous Tou eis TO B kal 3) &ev Umdpyouv &lo
f| mepiocdTepa oTorkela Tiis oxéoews F ut 1o altd mwpddTov péhos. "Qoe :

Sy, 26-1
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‘H oyéoic F elvar pia cuvaprnoig pé nediov opiopod tng 10 A xai pé nediov
t@v Tpdv g Eva dmoclvolov tob B.

‘H cruvotpmcns oTh AuTropel v& cuuPolicti ds EEf :

={(xy)| X €A xai @ T €ls T0 B dvrioToiyov ToU Xk

TMaox ouwdpTnols pé Tediov Splouoy, foTtw A, kol Tediov TGV TIWGY TNS
fva Urootvohoy ouvdiou B ouvnBileTan va dvopddeTan kal povosfpaviog Gmel-
kbviowg 108 A &ig 0 B 1) GmAGS ansikéviolg tob A gig 10 B.

T&oa povoofpavTos &meikéviats, Eotw F, &wds cuvdAou A els fva oUvoiov
B, nAabt mioa o'wcxp-mmg F pé mediov SpiopoU Tns A kod Trediov TEV TILGY
s fva Yroovvorov ToU B, ouvnbifeTan v cupPohileTan kai dos Efjg ¢ F : A — B
ke Siapdletar : i F dreikoviler 16 alvodov A s To B.

*AvTi ToU ypdppartos F fjumopoupey va ¥pnoipoTolfiowuey kal &mo1odn-
moTe &AAo, cwnbws 8¢ ¢, 0, g, R K.T.Al

"Eotew pla TUXOUOQ povoofuovTos &eikoviols f : A >B kal foTw OT1
gls TO O‘TOI)(EIOU Y., X EA dvtioTorkel TO Wy EB: TéTe TO X SvopdleTon apyé-
rov TOU , TO B8 g OvopdleTan gikdV TOU X KOT& THY HOVOOT|UCWTOV &TTEIKO-
view f kad oupPotileton pe [ (x) (SropadeTon @ @ Tou ¥i). To [ (x) Abyeran kai
| Tij ouvaptiioews eis TO X. Huwopouuev TIPS V& YPAYwUEY TTAT|PETTEPOV :

t:A—>B :XEA+T(X)EB
Twou BroPédeTan cos s : f) ouvdpTnos [ &rrewcoviler T6 GUvolov A s T6 B, doTe
Téw x € A v& &mewovileten Sik Tfjs f elg TO £(x) €B.
Snuelwats. “Emaidn, &meos eibapey, 1 Bvvorx &meikévicls Tou A els TO B, oupTritrTel pé
Thv fwoiav ouvdpTnots pi Tediov dpigpou TO A kol Trediov TV TiwGv Tns Eva UTrooUvoAov
ToU B, Si& ToUTo &5 T& Emépeva of Spol ovVEPINCIS Kal GNEIKOVICLS 8& YpnoeTolouvTal
&Brapopws.

B) "“Otav ypnoipomoloUpey Tov Spov «ouvdpTnolsy 1 pETOPANTN X €A
Ayeton dvekapnrog pezafhnen Tis ouvapTioecs Kol fi peTaPAnT W = f(x) €B
(ol elvar # elkcow THis x) Aéyeron E&npmpévn petafinTi TS GUVEPTIGENG.

Hapatipneg. Efmoper els & mponyoupeve 8Tt 1 dvTioToiyie, TOU Opi-
[eton, STow els xdfe oToiyeiov Evods ouvdhou A dvTioToryifomev Evar (kod pdvov)
oTorygiov &vos auvdhou B, Trpcryuorrowotsrrm «keTd K&TTOloV TPOTIOV». Tpo-
o1 dwTicToryioews UTrdpyouy oMol Evas TpoTos elvar LK. pE TrvaKs, el TOV
émolov kortarypégovtan ai Tipod TS weTaPAnTis X kai oi dvTioToiKol Tipal
s peTaBAnTHg w. Zuvnboas BideTon cuvdfixn (TuTros f TpdTACIS), KE THY dmoiay
Trposdiopiletan TO Belepov whos Tol Kk&be (eUyous, Stav Opiodi TO TPGTOY,
S 84 Swpey kaTwTépe els Sidgopa TapadelyuaTa.

27. MONOZHMANTOZ ATIEIKONIZIE ENOZ EYNOAOY A EITANQ EIZ ZYNOAON B.

Eis & mponyouuevar (§ 26, A) eiBapey THY LOVOCT|UQVTOV CTTEIKOVICLY
f : A— B. Els atrv mopaTnpoUuey 8T1 Umrépyel oTorygiov ToUu B(To b), ywpis &p-
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XETUTTOV Tou els TO A, BnAadn el adriy Stv éupavileTon kéde oTolxeiov Tou B
@ elkaov k&mrolou oToixelov ToU A. A’ alTd
Abyouev 81 Exouev &meikéviow ToU A pioa els
76 B. "Hutropei Sucws vér oxepdfi kewels kai po-
voonudvTous drreikovicels fvds ouvdou A els
ouvodov B, kaTa Tas Omolas kébe oToiyeiov
ToU B elvat eikcov kémotou aToiyelou Tou A.
Ofrw eis 10 Zx. 27-1 PAéwere plav Torau-
TNV QTEKOVIOW o ué «oUVOAOV &pYETUTICOVY

T0 A ToU Zx. 261 ko «oUvodov gikdveovy TO o:A-—>B
B ToU ZX 26-1. SN di= 1
Ké&be povoorjuavros dmeikdmais, 0w | @ A — B, efs Ty dmolew maw ool

Xetov Tou B elvan eikdov xdmoiou oToryeiou ToU A, Adyetal povosipavtog dnel-
koviolg 100 A Zmavew sig 16 B.

Oltos fy &meikdviors, moU TapioTdveTan gls T Ty, 27-1, eiven pia povo-
gnuavTos GEIKOVIOls Tou A émdwew els TO B.

28. AM®IMONOZHMANTOEL ATIEIKONIZIZ ZYNOAOY A ETANQ EIE SYNOAON B.

MapatnpiioaTte THY dmekdviow o els 16 Zx. 27-1 kod THy &mekdviow ¢
gl TO kaTwTépw Zy. 28-1. BAémere 671 kai
7| o kai 7| ¢ elvol povoonuawTol &TrelKovioEls
&vos ouvGAou ETTéweo el dAAo oUvodov. Ala-
Pépouv Ouws KoT& ToUTo : gls TNV o U-
T&pyour oToxeia ToU ouvdhou TGV eikd-
vewv B, mou éExouv mepiocdTepa dpyETuTra
amo fva, m.x. elvar ofa) = kal o (8) = u.
Eis v ¢ Spws aUtd Sév oupPaiver, Snhadt
els TNV @ kdbe oToiyeliov ToU cuvdhou A (Tév
: K=A eikdveov), eivon eikcov pdvov évds oToiyeiou Tol
Zx. 28 — 1 cuvdrou K (Tév dpyetimaoy).

Kafs povocfipavtog aneikovioig £vog ouvohov A Emdve &ig ohvolov B, eig
v onoiav cupPaiver ndv oroiyeiov tol B va civar sixkav povov Evog atorysiov
100 A Léyetal Gu@UOvosTpaviog aneikoviolg 100 A Endavo tig to B, gite dneiko-
viowg éva mpog €va tol A Enave &ig 10 B.



29. AMOIMONOLHMANTOZL AIEIKONIZIE EYNOAOY A MEZA EIZ ZYNOAON B.

Maparnpfioats THy dmekéviow f :A—B es 10 Zy. 29-1. BAémete émi
s kad els THY &mekdviow ¢ ¢ K— A
(Zx. 28-1), Bikpopx ueToly Twv &pyE-
TUTT EYoUv B1a@opous METOEU Twv eiko-
vas, &GAA& k&fe oToixelov ToU B Bev
efvon elkcov oTorgeiou ToU A. To oToryel-
ov 2€B my. 8tv elvon eikdov xowevds
oToryelou Tou A.

*Exouev Aormov Twpa &ugiuovo-
f: A>B ofuavToy &meikdvicly Tou A péca elg
Ty 29— 1 T6 B, kai oy énave eis 10 B.

30. IMTAPAAEITMATA AIEIKONIZEQN (EYNAPTHZIEQN).

Hapédevypa lov. "As AdPeouey ds olvodov A TO oUvohov T@v Akepaicw
THis "AANY#Bpas kad ¢ ouvohov B TO 8iov TO A. “As dvTioToriowper Topa eig
k&b oToiyelov x €A TO x2, ou elven Emions oToiyeiov ToU A. ‘Opifopey 00Tw
plew &reikdviow ToUu A els TO A :

f:A>A:x—>x2

TMaporrnpoupey 61 kéBe x €A Exet plow eikdva f(x) =x2 €A, B1om kdBe
dkpaios Eyel fva TeTpdrycovoy, ol efvon Emioms dxépanos. "AAAG Tdw oTolXelov
ToU A Bty elvan eixdov (ué v f) x&molou oroixeiou ToU A, B16T1 kdbe dxépanog
Bty elvon kat’ dvdryknv TeTpdrywvov &Ahou &repaiou.

“QoTe 10 oUvohov TEV eikdveov efvon yvroiov UmrooUvolov Tou A. “Exouev
Aormrov &rAdys dmeikdviowy Tou A péoa eis TO A.

Hopadeiypa 20v "As AdPopev TéAwy TO oUvohov A Tév dkepaiwv Tiig
"Ahy#Ppas kal dx clvodov B 16 olvolov Tév dkepaicwv, Trou elvan TéAeia TETPA-
yowe, Sndadh A= {0, + 1, +2,+3,... },B=1{0,1,4,9, 16,25,... }. ToTe

f
ué iy ameikéviow f : A — B : x > x2, kéfe drépoos ToU B elvan elkeov SUo oo
)(srlwv ToU A (Tr.x. & 25 € Belvon elkdov ToU 5 €A kad Tou — 5 € A).”Exopev Aorrdv
TWPX &TEIKGVIOIY TOU ourdAou A émdueo els Td B.

IMapaderypo 3ov. "As AdPeopev dx olvorov A 16 olvodov Té drepalwv Tiis
ApiBunTixfis kol & civodov B o alvorov Tév dxepaicwv, of dtroiol elvan TéAeix

f
TeTpaywva, Eis thy meplmrwow althy, pé Ty &mexéviow f: A—B : x —x2,
kol dxépaiog Tis "ApiBunTikfis dmeikovileTar gis TO TeTpdywvdév Tou, SnAadn
k&be dxépaios ToU A Exer elkdva TO TeTpdywvdy Tou s TO B kol k&Be oToiyeiov
Tou B, elvan TeTperycovov Evos pévov dkepaiou- &md TO A. “Exouev Aoitrdv Topa
dugipovooripavToy dmeikéviow Tou A émdve els TO B.
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Mapaderypa dov "Ag AdPoouey Ty ouvdpTnoiy :
= {(2,20), (3,30), (4,40), (5,50)}

MopaTnpoUpey 811 eiven : TT= {2345}, T=/{20,3040,50} "Eyouev
€56 ulav dugiuovochuavtor &meikdvicy ToU T émdwew eic 70 T. Eikcov Tou 2
elvar 16 20, SnAadt) £ (2) = 20, f (3) = 30 k.T.A. *Apxétutrov Tou 50 elvan 70 5
®.T.A Me Thy  dareicoviletan 16 TreBiov dpiopol Tns T (civoloy Téw &pyetimay)
gis TO Tediov TV TIpGY Tns T (ouvorov TGy sikdver). TTaparnpoluey Emrions 61
gis TNy TN X = 2 dvmioToiyel ) Tin W = 20, ou eivar 10+ 2, EnA. 10 x kad
yevikéss kaBe x € TT &meovileton eis 10 10 x € T. *Hurropolper Aoimdy vé ypd-
Weoley i 7 : x a5y 10x, &mov x €{2,3,4,5 }.

Eis 70 Zyx. 30-1 PAémete Sidypoppa Kol YEWUETPIKNY TapdoTacy T
ourapTroews . ‘H yewuetpiks Tns mapdoTacis eivan TO onpeloaivolor { A,B,
A A }. Eis 10 Zy. 30-2 PAémere
d gva Ao Sidypauue TS .
50
40
30
20
10

0

Ty, 30-1 3y 30-2

Iapadeiypa Sov. “Eotw A ouwvdptois ¢ = { (5,1), (4,1), (2,1) |. "Exopev
M={542} T={1} Mt Thv ¢ 1O mediov dpiopol Tns dmeovileTon émdwe
els TO povopehis oclvorov {1 1. i

TM&oa cuvdpTtnols, mou TO Tedlov TAY TIPGY TS Elval povoueAss cUvohoy
AeyeTon etabepa ovvapinewe. ‘H ¢ = { (5,1), (4,1), (2,1) } elven Aoirmov ora-
Bepax ouvdpTnols.

Inpeiooig : Eis tas ouvapthioss Téy dvwTépw TapadelydTwv TapaTnpoUpey 871 T
Tedix Spropol Twv kol TE TESix TGV TIUGY Twv dmoTeAolvTal &Td &pbpols, 8i1& ToUTO
ouvapTnoes s ol dvwTépw dvopdlovtan a@pbpntikal cuvapTHeE.

Iapaderypa 6ov. 'Eqv dvtiororyiowwey eis k&be Kpdros Ty mpwTelouady
Tou Exouev piaw dmreikdviow [ ToU cuvdhou Téw Kpatdv eis 1o olUvorov Tév TPw-
TevouoEy Twv Kol péAloTa plav &peipovecnpavToy &mekoviow émdve. Efvon
f (‘EAAGS) = "Abfjvan, [ (FedAic) = Toapior kT.A. ‘H Popn elver pe iy 4
gikcoov TRs ‘lTodias k.T.A.

Mopaderypo Tov. TlaparnpnoaTe Tds KaTWTEpW duTioTOIKiOS

MR Lt FE R b S i i

| | |
v v v

¥ Al
e e e T
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Mpogavdds, ai dvwTépw dvTioToryion dpilouv ouvapTricets. Eis Tas dvaTépw
ouvapTiioels (&meikovioes) TO Tedlov SpiopoU elval TO oUvohov TGV UOIKE
&pibuddv. Mia Torarn owvdpTnols AéyeTon dxolovbia.
Tevikéss 1) ouvdptnols veN — a, €E (1), dmou E Tuxov olvohov dwi-
Kewdveow pf) kevdy, SmAadn 1) dmedwiors, oy OpileTan &md Ty &vTioToryiow :
R s S e

|
e v

(CITE IO Y SRS e .
Atyetan éxolovbic etoryeiov tob cuvérov E.
Zunfleos TapodeimeTon A TPWT ypauud kal yp&povTal uévov ol eikOves.
Ip&pouey SnAadf) @ o, Gy Ggy o« oy Ay« o o @)
Al eikdves oy, ap, o KTA. AdyovTan Gpor Tfis dxoAoubias.
Trw elxdva a, ToU v €N Svopdloper vwooTov Spov Tiis droAoubias kal TOV v Bei-
KTy ol épov a,. ZuvTopdTepor TH dxoAoubicw (1) oupPoiilopev pt «,,v=1,2,3,..

AZKHZEIZ
f

79) "Eotw f) ouvdptnoisf : Ng— N, : x =x 4 5.

Né& elpete Ty Tpfy Tfis ouvaptioews eis 10 2, SnA. vé& elpete TO f (2).

’Emrions 16 £ (0). Ti eidous &meikdviow Exouev £56 ;

80) "Eorw A To oUvohov TGV moAewv ToU xdopou kal B Td olvolov Tdv Kpatdv
ToU kéopou. ‘H oxéos g, ou dpiletan dmd THY cuvBhxkny « X € A edpiokeTon es y € Br, elven
f &yt &mekdwiois kal Biari ; Tl eiBous &mekdvicw Exopev 886 ; N& elpete & g (MTaTpan)
g (Aevkwoia), g (Middwov).

81) "Eotw M 16 clvohov Téw padnTé Tiis Tdlems pos kol E 1O oUvoAov TV -
wipwv TV, 'Edv &vtioToryicwpey k&Be panThy £is TO Emdvundy Tou Spilouey plav dreikéd-
viow 10U M els 16 E. Tl eifous dmeixdvic Exoper, dtav Stv Umdpyouv cuvwvupial ;

82) Na Eerdoete &v, 1) owvbrikn «b X B&v &TIN& TOV Ww» eis TO oUvorov A, TGV KaTof-
Koy uds wohews, dpiln ouvaptnow fi &mAds axéoiv.

83) N& xartaprioere mivaka pepikdy TIMGY TTis CUVaPTHOEWS :

?
p: Q>-Q:x—>2x+ 1=y
N& elpete, .., Tds EAAerrolons Tipds els TOV kdTwd Trivaka :

el 7is x| -3, -2, —10, % 1;2, 3.4 5, 6,

Tipal Tiis W I -5, -1, 2, By
Na xduete Emerta yewupetpikiyy Tapdotacw Tfs ¢ 81° dAa T& dvticToixa [eUyn. &
Tapatnpfioete 6T T& dvtioTorya onueia Tou kd&fe SiaeTarypévou [eUyous ebpiokovTan SAa
fméve els plov edBetar. N& yopdlets aUrhvy THY elbeiow.
Fevixds, Smeos 6& pdBwpev els dvwtépoy T&kw, f§ owépTnols o: X >oax+P=y
(e, xER) #xe1 &5 yewpeTpikiy TapdoTacw piov edfeicy.
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84) "E&v N elvcn T olvorov T&v quaikédv &pibuév kal N, 7o olvohov Tdv dpTiwy
QuUGIKGY &pBpGY, v EleTdoeTe &v 1) oxéors R = { (x,y) [ x € N elvan 16 fijmou Touyw e Ng }
elvon &mekdvions 7y Syx1. Eév val, T &meikéviors elvan ; 'Edv &l ToU Ng AdPaouey maAw T
N Ti &meikoviow Exopev ;

85) "Av A elvar TO oUvohov TEWV VULGEUMEVGY XproTiauéy GuBpdy els Tov kdouov xal
[ 70 olvohov TGV oulUywv Twv, f) oxiols :

R={(x,y)/xeA &a ¢ culuyor yeTl } elvar dmewdviors. Awati ;

i "Av TapaAeiywuey Thy At «yproTiavévy ToTe ) R Elakohoubel va efvan &mekdnigis ;
1ot ;

Ti eidous &meikdvicw Exoper &Tav A elvon TO cUVOAOY TGV VULPEVMEV®V XpoTiowdy
dwBpdv els TOV xéopov kai [ TO cUvodov SAwy TGV UTaUBpEUMEVGY YUVOIRGY ;

86) Mi Thv yvwoThv upas, &mod THy A’ T&Ew, kataokeuny els kade omueiov M dvog
tmiméSou p &vTioToiyifoner TO ouppeTpikéy Tou Tipds kévtpov O onpefov M’ ToU 18iov tm-

wébou. ‘Opilopev Aorrdy obTw &mexdviow, EoTw f, Tou p els 7 p. AnA. fip—>p: M=M'
N& tletdoete &v 1) &meixdviors elval dugipovoompavTos.

87) N& éfetdosTte &v 1) TapaAAnAos peTagopd eis TO émimebov, kAT Sidvuopa AB
bpiln &meadviow, kai, &v vaid, Tl elfous dmekoviors elvai.

88) N& #erdoete ut 18k& oos wapadelypata &v f dvtioTpopos 1! wds owapTi-
gews { elven wdvToTE ouvdpTnais.

31. THMEIQMA AIA THN ZYNAPTHEIAKHN OPOAOTIAN.

ToAcnéTepov, (pepikol 8¢ padnuoTikol dréun kod ompepov) SpihouvTes Bix
hy owépTnow . f={(Y)|y=10x}, ut x, y €Z, eyov fi ouvdpTnais
w=10x. AUTo iows elvon &vas olvTopos TPOTOS TOU Afyew. TTavTeds EvwoolUpey
kel ToTe THY ouvépTtnow f= { (X, y) | ¢y =10x } ut x, y €2 Mepixol ppo-
lovran cuvTopdTepov. Afyouy .. «fj owdaptnols 10x» pé mediov Spiopoy TO 2
kol dvwooly THy ouvdpTnow, Tou épileTon &md Thy owdixkny g = 10x, & x eZ.

AUTS cuvnBileTar TOAU ouyvd els Ty Quowkny, émou SiaPdloper Ty
txppdotls Straxs «fy &méoTacts, ou SiaTpéxer TO kwnToY, elvar cuvapTnols TOU
xpévour. AUTd onuaivel 811 UTrépxel CUVEPTNOIS @ TOIQUTT, OTE & TUTOS Y =
= ¢ (x), 581 THY &mooTaow y, ToU dvTioToiyel elg Xpovoy X.

AZKHEIEIZ ENANAAHYEQZ

89) ’E&w o, B, v, 5, € Q kal elven (&, B) = (v, &), =i oupmepaivete 51 ToUs dpifuols
Py, B

90) TTéte elvent (o, B) = (B, @) ;

91) Né& xafopioete ué dvaypagiv Tév oToryslwv Twv Tds oxéoes :

a) R= {(x, Wy = 2} ut M= {10,8,6,4,2}

B) Ry = {x,)/w=x+2} efs 70 otworov U={0,1,2,4,5,6,7}

Y Re={x,¢)fx =2y} es 1 U={0,122345671879 }

1) Moien &md Tés oxéoes alTds eivar ouvapToEss ;

1) Mfmes f R, elvan oxéors Siarélews ; pepixfs ; SAIKTs ;

1) N& xépere 10 Sikypappa Tfis R,.

92) "Eotw A = {a, B, ¥ } va olvorov pabntdv Tiis A’ Télecos 10U AnpoTixoU Zxo-
Atfou kel B = {5, ¢ } v olvohov pabnTdv Tiis E' TéEews ToU upvaciov. Znteitan vl op1-
ofolv ut dvaypaghv TV oroiyelwy Twv ai oytoes :

R, = {(x, )/x € A slvar peychutépas fHAkias To0 yeB } xal
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R.= { (x,y) [x €A eivan pikpoTépas NAkias Tou we B }.
Ti TapaTnpeiTe ;
93) N& xéuete Tpic Siaypdpparta @ 1) wm&s &mekovicews Evos ouvoiou A Emdve Eeis
&\o ouvohov B. 2) Mi&s &ugipovoonudvToy &Trel-
kovigews Evos ouvdhou [T émave els &AAo A, kai 3)
uids &u@IpovocnHAVTOU &meikovicews ouvdhou E pé-
ca els gUvorov ©.

94) "Evas pabnThs EQNOEV AOUNTANPWTOY TG
Siaypappa THs oXéoEWSK < » &Trws  TO PAETeTe g
<6 TapaTheUpws oxiika. “HumopeiTe, Xwpis va yve-
pilete ToUs &pibpovs, ol elvon ool el Tou guvéAou
A, va &moTehelosTe TO Bidypoppa |

95) N& #letdoete Qv 1) OXEOIS =11 D)
@2, (2.3, G4, 33) ¢4, (149, 24, (L3)}

elven oyéols Biatdlecos kad, &v elpeTe &1 givan, vér EfeTdoeTe Tl SiéTatis elval, OAIKN 1) HEPIKT.

Tl 3l

N& SixaioAsynoete THv &mdvtnoiv cos.
96) "As mopacThowper pt F Ty dmeicoviow :
1)
2 x =»x-—1

ZnTeitan : o) Na ebpere & F (2), F (= 1), F (10).
B) To &pyétumov Tijs eixdvos F (x) =0
y) 'Eow F (o) = — 9 moios elven & a.
= [0Erl b 25 300 b

Wneptomoir|Onke amé 1o lvotirouto EknmaibeuTikrg MoAmkrig



KE®DAAAION Il

IIPATMATIKOI API®MOI

AEKAAIKH TTAPAZTAZIZ PHTQN APIOMON
32. TEPIOAIKOI AEKAAIKOI API®OMOI ME IIEPIOAON TO 0

A) *Eotes 6 pnTds &pifpds pE SuTiTpdawdy Tou TO dvdywyor KAdoHa %_

; oy \ o . - S \ s 3
Mwpiloper 6116 pnTds alitds TpémeTon els Sexabixov dpifuoy kai elvon = 0,75.
gy ‘ s Sl ey SR S . 3 . . 3 17
Emions ol pnroi = ”8#( ), 51 55 TPETTOVTAL £l Sexadikous kel elven = :1,5,—8_:

i 3
= iRk 5= 1,4, 55 = 0,06.

Fevikéds Omapyovv pntoi apibpoi, of drmoior tpémovrar eig teppatiiopévoug
dexadikodg apBpois site, Snwg réyetar, oi omoior mapiotavoviar pé teppanlopé-
voug dekadikovg @piBpovg.

*%

Eivar gavepov 6t Evag pntog, Eo1e %( ), napiotavetar pé Eva teppati-

Copevov dexadukdv &av, kai pévov 2av, dndpyn molhaniaciov tod v, mob va elvon

- < « ¢ ) Dt ; ' ;
kamowa dvvamg tod 10. OUtws & pnTOS T.Y. Ti Btv TroploTAVETAL PE TEPUATL(O-
pevov SexaBikodv &pibudv, 81T B8 UTrdpyer ToAhamAdoiov ToU 11, wou va elven
k&mola SUvauis Tou 10.

B) "Eotw & pnToS % Tvwpilopey 611 elvan Bliss 0,75 = 0,750 = 0,7500 =

4
= {75000, .
Oswpoluey Thpax THY dkoroubiav (o) : 0,75, 0,750, 0,7500, 0,75000,. ..

(*) Elg adtd 10 Kepdhuwov, doduig dvapépetar xdmotos pnrde dpbuds, 05 Aapfdvepey
Gvt’ adtolb Td dvdywyov xhdopa, mob elvar Evag dvrumpbowmés Tou.

(**) ‘H gpaois & pyrdg {’_". onuaivet, &mou owvavsdtar, 8 PNTés pE dvTimpbowToY Tou T

Gvdy YoV KAEGUE %
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‘H (o)) éxa T8 Efis yvdpiona : g Gpog TG Elval icog pé tov mpdTov TNG
Gpov (otafepa axohovBia). Mt &hhas Aéfeis 1y dlagopd mavtog Gpov NG and tov

% givan 0.

Tupeovodpey THY dkoAoubicy (o) v THY TAPICTAVGUEY oUVTOUWS @S
&g : 0,75000. . . eite, ouvTOpWTEPOV ! 0,750, ouppuvoipey & i TrAéoV 1| Tra-
pPaOTACIS 0,750 v& 8ecopfiTon Cos piar GAAN TapdoTATIs TOU % kol vé dvoudleTan
Sexadikdg meplodikog apibpdg pE mepiodov o ¢navalappavopsvoy ymoiov 0.y pd-

pouey Bt —2 = 0,75(}.

“QaTe 6 pnTOS —i— Eyel T EETS «BEKaBIKAS TTOPOCTATEIS) !

1) 0,75 («xorwds» BexaBikos &p1Buds).

2) 0,750 (mepioBikds Bekadixds &p1Buds ué Tepiodov To 0).

"Omreos elpydadnpey ué Tov % AUTTOPOUMEY V& tpyachpey kol pe kdbe pn-
Téy, & &TT0I0s TEPIOTAVETAL GO KKOWOG» Sexadikos. T1.x.

o) "ATo ToV % eUpicKopEy THY TAPATTATI ! 1,5000. .., ouvTOUWS 1,5(5.

B) *Amrd Tév - Ty 2,125000. . ., owrTéues 2,1250

y) "AT v o Thw 0,45000. .., cwvTéues 0,450,

Al TapooTAOES : 1,50, 2,1250 ktA. dvopddovTan (¢rions) dexadikol mepto-
Sikol apibpoi pi mepiodov TO 0.

‘0 TpéTros, uE Tov dmroiov Evas PNTSS, TroU TpémeTa elg KOWOV BexoBikov,
TreplaT&VETaL G5 TrEploBikds Bewadikos Eywe pavepds &mod T TRONYNBEVTA O
podelyuaTa.

Hapatipnots. Mas Sexabikos mepiodixds ut repioBov T 0 eiven TAPEOTACIS
kpiPéds tvog pnrov, . & 4,6000. . . elven TAPEOTATIS TOU PNTOV, TToU TTapl-

oTdveTon pE Tov -Kowdy Bekadikov 4,6 BnAadt Tou % = i93“ . "Allog pnTog pé

tapaotaoty tov 4,6000... d&v Dmapyel
“QoTe mig ptog, 6 omolog Tpémetar £ig teppoatiiopevoy dEKadIKoY, napIoTa-
veton Grd Eve dekedikov meplodukov pi mepiodov 0 Kal dvTieTPOPWS KG0e mepro-
dikoc pé mepiodov 1o 0 eivar mapotacig £vog povoy prtov.
13, TIEPIOAIKOI AEKAAIKOI APIOMOI ME IMEPIOAON AIA®OPON TOY 0
Eidouey 611 Umapyouv prTol, Tou Bty TrapLOTAVOVTL G5 Kolvol Bekadikol
: 7E B ; - i 5 £ .
&pibuol, émas Y. & 4. "Enopévag kafe towobtog prtog O6Ev  mapioTaveTal

olite cog TreploBikds SexaBikds pt TepioBov 7o 0.
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"As AdPwopey TWpa TOV prTOV _IST kol &5 éxTeAéowpey THy «daipgarvy 5
Siax 11. "Exopev :
50 11
60 _
50 0,454545. . .
60
60
50
60
5
Mé alTnv ThHY «texviknv» oxnuaTileton els Tny Béow ToU TrnAikou 1) dpi-
funTikn TopdoTacts @ 0,45454545. . ., mou Exel &meipapifua yneia. "As oxn-
paTiocwpey Twpa ThHY Efis droAouBicw :
(8,) : 0,45, 0,4545, 0,454545, 0,45454545,. ..
Mopatnpovupey &11 elven :

5 5 e B
e AD e i 0,00

5 5 5

5 1 5

AnAadn & « 8pos Tis (8;) Siragépel &wo TOV fi KaTd TO Evet EKATOOTOV

1
T o . nitd i e Loas ) \ A5
I © B’ Siapépel &To TOV T KaTaTo fx Bekdxis X1AIOOTOV TOU 1, OY' Ka-
S 5 . =) . \ f i
T& TO Evor EKATOUMUPIOOTOV TOU 1 K.T.A, O TeVTarOgIooTos Blagépel &To TOV

% kat& 0,00. . . 01 - TSI—’ Smou 6 0,00. .. 01 #xer 1000 (!) dexoBika ynola kA,

TOU

Auvdpea Aortrov v eireopey 611, ndg 6pog tiig (§;) eivar pia «rpostyyioig»

=S S oo LU sl S Sl b 2 .
o0 o xoi 1 dragopa avtod tol Opov amd toOV I Elver 1000V pikpotépe (on-
Ladi) 1 mpocéyyiong elval T0coV «Kahvtépar) 000V O Hpog avTog £ival Tatoy dmope-
paxkpuopivog Gmo tov mpdtov Spov.
“Qoe : Gv Exopev v axokovBiav (8,) eivar dg va Exwpev tov idlov tov
% kai 81 adtov 1ov Loyov Bsmpobpey v (8,) dg piav dilnv napaotaciv tob pn-
5
oD i
Zupgovodpev THv dxoloubiow (8,) va ThHy TroploTdvwuey cuvTOpws G
87 : 0,454545..., ouvropdtepov &t : 0,45,
Zoppovobpey & &ni théov | naphctucig 0,55 va Oewpiitn &g pia &hin na-

paotaocig 1ol pmrod %‘ kal va dvopaletar : dekudikog meprodikog aprBpog pé mepio-
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3 2 ; . 5 , ) i
dov 10 emavahapfavopevoy «tpfipa yneiov» 45, yp&gopey & T 0, 45.

"Av épyooBidper xa®’ Suolov TpdTTov pE TOV pnToOV 5—6(‘1 ¢Bdowpev els TV
&xotoubiaw (8,) : 0,6 0,66 0,666 ...

Od ypawwper Aorrov kai éBG)-‘;:— =06

"ATd T& TponyoUuerx TapadeiypaTa 8nyouuela eis To EEfjs oupTrépaopa:
“Av % gival TuyOV prtoc, 6 omolog 8iv mapioTaveTal @O KOvog dekadikidg, toTe
1 «braipeoicy p fa v dEv teppotiletar kKai ta@ yneia, mod fpeavilovral gig Thv
Oty 1od «nmlhikov», and karoway Oéciv kai népav EnavalopPavoviar pé v idiav
tagiv. “Opiletan oltw dsi1a Tijg Unodractoriic Eva «tpfjpa and yneio» Eravalap-
Pavopevov, Goag gopag Bélopcv, kai ovdimote ocvpPaiverl kabe yneiov avtod 10D
«tpfpatoc» va givel 10 0 ij 0 9.°0 apotepa tfic Lnodiagtoiilc aképarog loobTal
pé tov apiBpov tdv axepaiov povadov ol —t—.

‘H napactacic, fotw &, mov ippaviletar pé Ty «texviknv» thc diopicemg
p e v eig ™y Béov tob «nniikouv», ovopaletar dekadikog meprodikog apibuog
pé mepiodov 10 EravolepPavopevov «tpfjpe ynoeiove, eival 88 pic diin napa-
otucig tob pmrod % ‘O apiotepa tilc Umodructohiis Gképarog ovopaletal aké-

pawov pépoc tod dekadikol meprodikod O.

G5 Treplodikol  Be-

Mapadeiypata: N& mopacTaboiv oi pnTol %, 21578—5

kadikol apifpoi,
Crmsi doh ro . « . . ; »
lov. ‘O - BtV TAPICTAVETAl 5 KOWOs dekodikos. [TpdyuaTt Exopey :

60 i 7
40 ———
50 0,8571428
10
30
20
60
4

a w6 : S . . R 6
Qote 6 — TapioTaveTar & Evar TrepLoBIkOY Sekadikdy Kad eiven - =

7
=0,857142.
‘Aképarov pépog: O (=<’xp19uc‘>g &kepaiwy povadwy ToU %) nepiodog :

857142.
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& 328 \ . < \ , . x
20v. ‘O 5z== 8&v ToploTdveTon &5 Kowds Sekadikds. TMpdypar: Exope :

3280 L L
8050 053252557
6250
13000
6250
1300
“QoTe & e TrapioTdveTan &md Eva SexkaBikdv TrepioBikov kal elvan :
; © 2475 e} eTan & aB1kOY TrEp :
oe = 0,1325. *Axépatov utpos 0, TepioBos 25.

Ilapathpnows. Eidauey &1 :

Bius w2 b BT S S S DTS
I =045, 5 =06, — =0,857142,

328

Eis T& Tpia mpdta mapadeiypaTa 1 nepiodog apyiler apicwg petd Ty
brodiactoriy, eis TO TéTapTov Suws EppavileTan TO Tufpa 13 kol dpéows EmEITa
apyifer 7 TepioBos. “QoTe : | nepiodog Siv Eppaviterar mavtote Gpéowg, petd
v bmodiacToAN V.

— 0,1325,

34. TENIKOZ OPIZMOE TOY AEKAAIKOY TIEPIOAIKOY APIOMOY.

A) "Eotw o Bvas (&moAuTos) drépaios kad TuyoUoa dxohoubic ynoeieww :

(\P) : Y1, Yo, \'Psr S rLPw ¥
ZynuoaTifopey Thy droAoubiav kowddv dekadikdy &pifudy :

(@ «wr oy, ayyays o G Yy
ouppwvoUper 88 v& THY TrapioTdvopsy ouvTopws ¢ EETS ¢

B wwiye -y, -

‘Opopog 1. IMaca nepastacs, smos i (B), S thv oroiav ioxder 1 idrdtng
on : Guécmg peta v vnodiactolnyv eite ¥nelta and kamowo yniov petd and -
v kai wépav, Epeaviletar Eva «tpfjpe yneiov» Emavedlopavopsvov Sopkdc,
ropis va éppavitoviar dhha yneia #ktdg and ta ynoeie avtod tod tpijpatos,
ovopdletar : dekadikdg meprodixog apibuog. To Zmavarapfavopevov Tpfjpe yi-
piwv dvopaleton : mepiodog tob Sekadikol meprodikod.

‘O dpioTepd Tijs UToSiacToAfs dxépatos dvopdleTon : dxéparov pépog Tob
dekadikol meprodikod apibpob.

‘Opropog 2. “Evag Sexadikds Trepiodikds &pifuds dvouddeton @ dmhoig, &,

ko pdvov 2w, 1 mepioddg tov dpyitn dpfomg perd TRV UnodwoToAny, MEWKTOG,
g&v, kad pdvov €&, 1 nepioddg tov div apyiln dpécwg petda Ty Lmodiwotolriv.
To petd ThHy YmodiaoToAMy kol Tpd TOU TPWTOU THNHATOS TEPIOBoU Thfjua
ynoiwv dvoudleTon : pR meprodikdv pépog tol dekadikol meprodikol dmbuob.
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Mapadeiypara :

lov) 2,777...7..., cuwtduws : 2,7, elven &mhols SekoBixds TEPIOBIKOS.
2ov) 10,3838...38..., curTtduws : 10,58 glvon GmrAols BekaBikds TEPIO-.
81Kos.
3ov) 7,1344. . .4,. . ., curtduws : 7,134 elvon peiktds SeraBikds Trepiodikds.
40v) 0,750...0. .. : ourtduws : 0,750 eivan peiktos Sexadikds TeploBIKSS.
‘Ao Soa eibopey els T TrponyoUupeva TrpoKUTITOUY TA EEfiS :
1) Ilag dekadikdg meprodikdg eivar mapactacig Evdg poévov prrob.
2) Iag pntog p mupiotavetol kKatd £va tovhayistov tpomov(™) g dexadikog
TEPLODIKOG.
B) Topornpolpey émi mAtov & £E7s :
1) "Eato Evag anhods dekudikog neprodikog & pi nepiodov dragopov amod 16 0.
Tote dpiletar pnrog, ot p, dnd tov drolov, pé TRV YVOGTAY Log TEXVIKNYV, 0pi-
GKETOL 0 O, OMlad] avtog 0 6 eiver tote pio nopastacis tob p.

; ¥ oL : : i 45 16 \
Mpéeyuerrt éoteo & = 1,45, AopPdvopey Tov pnTév : p= 1 + g5 =11 Ko

~ -. S , 5 s e L
TAPATNPOVNEY OTI, WE TNV YVWoTNY pos pédodov, eUpiokeTon OTL O {7 EAE1 o5 Hiow

&AMV TrapdoTaciv Tou, TOV 1,45. Ao TO Tropdderypa aiTo Kal GAAe Spor
TOU, CUVAYETAL & ETTOUEVOS KOOV :

Kavav 1. Ilag aniodg dexadikog meprodikog 8, pé mepiodov Sragopov amd
0 0, ddvatar va mpokbyn G¢ pie mupdotacic tob prnrod, 6 omoiog eivan o GEHpor-
Opo : aképurov fiEpog o0 & oLV 10 khaopo piE appmTiv tiv nepiodov tob & kai
TOPOVORGGTIY TOV GKEPaLOV, TOL TPOKDTEL Ao TRV nepiodov, Gv kabe ynoiov tng
tpani) eig 9.

2) "Eoto topo Evag peiktds dekadikog meplodikoc & pi mepiodov didgopov
ano to 0. Tote opiletan proc, Eotm p and tOV Omoiov, p TIV YVOOCTHV HAG TELVL-
K1y, ebpioketar 6 5, dnhadf adtog 6 & eival Tote pia GAAM TOPGOTAGIS TOD p.

Mpdypot foTw & = 2,327. MeTaféTousy THy YTOSIGOTOAY TIPS TOU TTRCd-
TOU Wngiov Tiis TepidSou, BnAadn 6@ kaTd picw Béow, kol Exopev TOW  &mAoUY
meprodikoy 23,27 6 &molog koerdr Tov Kowdva | elvan pia TaP&TTACIS TOU PNTOU:

27 3 256 = s = ~ ¢ \
23 4 e i = Tp» ToUTov 8 Sicupoluev Sik ToU 10'=10. ‘O pntds

50 28 ~ « i i ; , ~ e .
=110~ 55+ TOPOTNEOUMEV OTI, WE THY YVWOTNY Was TeXvikny, pds 8idel Tov

5 =2,327.

Rl i o T ; .
(*) "Edv Ozogfcouey wal mepiodunds Szuadinaic ue wegiodoy tov 9, Téze:

E A 2
= (1,750, aria ol = — 0,749.
7
f

| w
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AT TO TrapdBeryua altd kal EAAa Spoid Tou guvdryeTan & ETTOpEVos Koy

Kavav 2. Tldag peaiktog dexadikdg meprodikog 8, mepiédov Sragbpov tob 0,
npoxintel &g pia napaotacig Tod prntod, 6 6moiog dpileton bg £Efic : peTabditopey
tv dnodiwxctodiiv tob & katd téoag Ofceig, dote aiitn va edpedi) axpifig mpd
100 mpdTov ynoiov tfig TpdTng nepLddov npokintel tote Evag arholc dekadikdg
neprodikdg, Ectm 6 8. M2 tdv kavova 1 dpilopsev dnd tov & Eva pntov, feto p'.
Téhog Srarpobpev tov p” pd 6 10 f 100 ij 1000 x.t.h. &v 7 Onodiactodi) ToD & pe-
1etéfn xata piav, dvo, tpeig Bfceig k.t.h.

3) "Qore : fia navea (Grhodv fi perktov) dekadikov neprodikdyv, Eotw 8, inap-
%EL pNTog, Tod dmoiov 6 & slvar pia HAAN mapacracic.

4) Tevikéds elvan BuvaTdy va Bikatohoyrjowpey 611 : §id navio dexodikov
neplodikov & dmapyer Evag xai pévov prtog p tod onoiov 6 & elvar pia &hin mapd-
oTUOIC.

Mpdryuott (*¥) Eotwo & &vas Bexadikos mepiodikds. Edplokouey mpdTov Tov
pnTSY, ToU SplleTan &md Tév & pE TOV kowdvar 1 kol ue TOV kawdva 2, EoTw Be
8T alrds elven & p. Mvoopilopey Speos &1 @ 6 & elvan oUvTouos TrapaoTacis wids
dxorouBlas Eotw Tis (8) : 8, 8y, 85,. . .,8,,. .. kol OTi pE Tols Spous Tis (8)
Suvépeba v& Trpoceyylowpey, Soov BEAopey, Tov p. Aty elvan Aorrdv uverTdy v
Udpxn kol &AAos pnTos p’ # p, TOv dmoilov va Suvéueba va Trpooceyyigwpey
Soov BAopsy, pE ToUs Spous Tiis i8ias dxoroublas (B).

5) Tiferon Toopa TO Efis TPSPANUA :

“"Eotow Evag pnrtog p* ano adtov opilerar pé v YvooTiv TEXVIKNV KGTol0g
neprodikds dexadikdg 8 G pie dAAn mapactacic tov. Avtog 0 6 elvar 6 povog;

‘H &mdvrnois elven @ vad, dAA& pla eEnynois elvar dveTépa TéY SuvaTo-
THTWY OUTHS TS TALEwS.

6) Ao T& dvwTépw ouvdyeTon &T1 @ petald tol cuvoiov TdHV prTdY Kei
00 ovvolov TV meplodikdyv dekadik@v dpileton pia anaikdviorg Eva mpog Eve.

“Acknoig 1n. "Ecto 6 dekadikog meprodikog 4,018 TMoiov pntod elvan odrog
1| Sexadiki) napactocic;

Avoig : Kord Tov kovdva 1 & InTolpevos pntds efvar 6 ¢

o 1 2 44442 446

=ti5—tr = aw oI

“Acknoig 2a. "Eoto 0 dexadikog meprodikdg 6= 1,62ii7. IToiov pnrob elvar
obtoc 1| Sekadiki) mapdstacis;

AUcis : ’Eqoppdlopsy Tov kowéva 2, 8nhadth uetobétopey Ty Ymodia-

oToM SUo Béoels Betid, OmoTE AauPdvopey Tov SekoBikov TepioBikoy 1 162,117
kod ebploxopey ToV pnTdy, EoTw p’, TOU émolou 7 Bekadikh TapdoTaos elvon

& 162,117, SnAodH :
117 17982413 17995

: 13
pi=162 555 =162 b9 =—151 — = 1

(*) *H 8ueatoréymote Humopet va 3day 87 # muparerpdf »ord why xplow Tob Siddouevios.
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Téhos Biupoupey TOv p’ Bix ToU 100+ & InroUpevos prtos elvon 6
(1799}) 3599,
11100/ — 2220

AZKHZIEIZ
97) N& Bcooete Tpeis Sekadikdas TapacTdoels 8i1a kabéva &md Tous pnToUs :
2 3 7 27
() mi =t Y
Vs Bog ) gty
98) N& elpete moiou pnToU elvan TTapdoTacts kabévas &md Tous kaTwl Tepiodikous :

@) 0,9 B lio ¥) 0,96

8) 17,13 8) 1,103 D 2,39
99) N& ouykpivete kai v elpete Gv eivon foor f) Trolos eivan & peyaAUTepos &mo ToUs :

) 0,50 ki 0,49 P) 0,97860 ol 0,97849

¥) 0.9 kai 1 8) 0,110 ked 0,111

100) N& elpete & Efarydpeva Té@v mrp&tecy ©

) (08) + (1.3) B) (0,38) — (0,27)

v) (0.47)-(0,2) §) (0,683) : (0,49)

APPHTOI (ASYMMETPOI) APIOMOI. TIPATMATIKO! APIOMOI
35. PHTOI APIOMOI TETPATQNOI KAI PHTOI MH TETPAI'QNOI.

e 2 4
A) Terpéyovor pntoi Gpipoi. "Eotw & pnTos % TTapaTnpouper 6T =

£

232 S - \ sl A o u s
= (?) , dnAadn Umrdpxer & BeTikds pnTOS 5, WOTE O 5 va elvail 1005 Pe TO Te-
Tpdrywvov alToU Tou pnToU. MdAioTa elvan pavepov ST1, EKTOS &TTo TOV —2—, Bev U-
mépyet &Ahos BeTikos pnTOs pE TV IB16TNTA «TO TeTpdywvdy Tou va elvan & -g-».

Kéfe pntos dpibuds, & dmolos elvan TeTpdywvov &AAou pnTou, AéyeTau
Eetpayovog pntog apBpss. OUTw, .y oi 100, 49, 0, 16, 0,25 elvan TeTpdywo-
vol pnTol &pifuoi.

"Eoteo 8 Evas TeTpdycovos pnTods dpifuds.  TYrapyer ownov akmpBide Evag
fctikog pnrog, E6tm 0 p, tolotog, Mot va sivar p> = 0. AdTds O BeTikds pNTOS
p Aéyetan, &moos Epdapey kal eis Ty B’ TaEiv, TeTpaywvikn pila Tou 8. OUtws
o e c et -4 - . Y o ~
6 = eivon fi TeTpory vk pilar ToU 5, 6 10 eivan fi TeTpary vk pifa Tou 100 k.T.A.

‘H TeTparywvikn pila vos TeTpaydvou pnTou &plucy, EoTw ToU B, cup-
BoAileTon pé : V8. "Qoreelven V100=10, V49 =7, VO =0, V12l=1,1

VT: Lo
4 2

Ao doa eiTauey Tponyouptuws cuvdyeTal OTi ¢ @v 0 eival tetpaymvog
pMTog Kai X 1) tetpayevikn tov pila (6mrws TNy dpicauey), TOTE ol gupPoAiouoi
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x2=0kal x =V 0 sivor icodvvapor, SnA. Aumopoluey v ypdguwiey :
x2=08<x=V8

QUrew, w.x. elven : 102 =100<= 10= ¥ 100, 1,12=1,21 < 1,1 = V1,21
K.T.A.

"HpropoUpey &xdpn vd Aéycopey 811 : &v 0 eivar tetpaymvog pntog, tote
1) £gicmoig x2 = 0 ExeL axpifdg piav Aoy gig 10 ohvolov T@V arokdTOV pnTdY,
uvx =V o.

Enpeiocis : A& THy dvwTépw Etiowow x2 =10, émou § TeTpdywvos pnTos, TapoTn-
poupev OT1 £KTOS TTis AUoEWwS Yo fxer xal Ty dvrifetov auTiis, SnAadn Thy — VY6, &idm
—vYer=(/e»r=o

“Qote: 1| avotépo $iicwnoig ¥xel el 1O cOVOLOV TOV GLETIKOY prTdV dV0 Aigelg, tag:
x; = V0 xoi x, = — V0.

B) Mn tetpayovor pytoi apibpoi. "Eotw & pnTods dpibuos 3. Elvar ga-
yepdy &1 Btv Umrépyel kdmrolos guatkds dpifiuds, ToU Omoiou TO TeTpdrycavoy
vé& efvan foov pt tov 3, Biom 12 =1 < 3 kai 22 =4 > 3. "QoTe 8év Udpyer pu-
aikds &p1fuds p, wé p? = 3. "As EleTdowiey prTTeS UTTapYEl KATTol0 &uiywyov
KAGoUC % pt B > 1, ToU 6molou TO TeTphywvov v elvan foov pe 3. TAMK xal

7. 3 ’ I3 3 2 A . ) 3 1 : 3 ] 1
adtd eivon &BUvaTov, 510TL TO -C% 6& elvon kal alTO KAGOUX GUaywyov WE TTapa-

p

e

vopaoThy P2 > 1, &pa &x1 6 dxépatos 3. "Qote dev dmapyer Betikog prg, mod
10 TeTplyvoy Tov va givar foov pg 3. Suverrdds 6 3 Sév elvan TeTpdrycovos pnTes.
Ol pnToi alToU ToU eldous AéyovTan : pij teTpdyever putoi. Oltw .y, of 2,
%, 5, K.T.A. elvan pf) TeTpdrywvor pnToi.

Kot & mrponyoUpeve, édw 8 eiven fvag uh TeTpdrywovos pnTos, TUTTOpOU-
ey v& Aéyeopev 611 @ 1) Elioccois x2 = 6 8tv Eye1 k&molow AUow s T6 aUvolov TAOV
BeTIKGY pnTEY &p1Bpdov.

"As A&Pwper TéAw TV 3, ToU STws eidapey, efvan #vas W TeETpdyCovos
pnTés. “OTreos TapeTNpNocHey QwTépw elvan

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

"As AdPwpev Topa ToUs &pifiuous :

SRR [ 8 il S SN | 6 B OS2
kel & UroAoyicwpey T TeTpdyoovd Twy O elpopev

1L 73=2.89 =3 sty 1,82= 3,24 = 3

Mpégoper Towpa 1,70 dvti 1,7 kal 1,80 &vti 1,8 kai AcpPdvoper Tous &pi-
Buovus :
B 0eRs7lRe L7280 TS il 75 el 76 Lirde ol 8 S 15701 1180,
&s UmroAoyiowpey 88 T& TeTpdrywvd Twv: ebpiokouey ToTe @ 1,73% = 29998 3
i 1,742 = 3,0276 > 3. Tous 1,73 kad 1,74 ypdgopev o5 1,730 kad 1,740 kol
AcuPdvopey ToUs :
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1,730 1 7310 11,732 L1783 1734 17351736 M1 TS 7R IS8R TS0 SLAG
Umrohoyilopey B8 T& TeTpdry v Tov' eUpicKouey TOTE :
1,732 = 2,999824 < 3 & 1,733% = 3,0032289 > 3. ‘H #pyacia alrh futro-
pel v& ouveyiodi), doov Ofhopev.
Tuvowyilopev thpa Ta Tporyodpeve cupreplopate mapatnpobvieg 6T :
Mi v Gvetépo ipyacsiav Omokoyilopev: ) Bemkoig pnrods kabevog £k
tHY omoimy 10 teTpayvoy sival pikpétepov tob 3 kai B) BeTikols prTole Kkafevog
£K TOV OmoLLV 1O TETpaymVOV Eivan peyaloTepov Tob 3.
OUtws Umehoyioouey :
12=1<3|1,72=2,84 < 3| 1,732 =2,9929 < 3| 1,732% = 2,999824 <3 kTA.
=t 3] 1,82 =324 > 3| 1,74*=3,0276 > 3| 1,733* = 3,003289 >3 kTA.
Tynuerifovran Aoiméy, pE T& BiaBoxikk PrinaTa Tis dvwTipw Epyacics,
SUo drohouBicn Betikév pnT@V, o EEfs :
(e B L/ i R s IR
AN 2 TR AN e8I
Taparrnpotpey Tapa 871 loyuour T& EEfis ¢
a) To tetpaymvoy maviog dpov tijg (K) sivar < 3
p) To tetpayovoy mavidg Spov tilg (A) sivar >3
v) Al dwagopai :
log pog tiig (A) — log bpog tiis (K), 205 Gpog tiig (A) — 2og 8pog tiig (K),
3og Gpog tijg (A) — 3og Bpog tilg (K) k.t.k. eivar dvricroiymg :
1 0,1 001 0,001 0,000] x.7.A.
8) Otz 1 dxorovdin (K) oite 1) dxohovBia (A) funopel va sivon Evag neplo-
d1kog dekadikog aplpog.
Mp&ypatt & oupPoricwpey Thy (K) ué :
() 5 B it D ois
kel EoTeo BT1 o0 elven & Bekadikds TepIoBIKSs B, “EoTw &1 & 8 efvon 7y Bexadikn
TapdoTaots ToU pnToU pr TOTE Aowmov pé Tous Spous Tis (K) TTpocEyyilopey,
doov Béhopev, TOV p, Emoudveos uE Tols Spous Tijs dxoAoubias :
Qs o525 BalhBitl 8 2
Tpooeyyilopey, doov BEhopey, TOv p?. TlpdymaT :
2=12=1" 1 &wéoTacis Tou &mo Tov 3 elvar 3 —1=2
20 2

8,2 = 1,72 = 2,84 1| &mwdoTacis Tou &md Tov 3 eivan 3 — 2, 84=0, 16 < ST e

5,2 = 1,73% = 2,9929' 1} dmdoTogis Tou &mwd Tov 3 elvar 3 — 2,9929 = 0,0071 <
80 8

< T0000 — 1000
B, = 1,7322 = 2,999824: 1| &mdoTacis Tou &mwd Tov 3 elven 3 —2, 999824 =
=0,000176 < ngt?oo = "10200(5 kTA. "Qoe pé Tous Spous Tiis (K') Trpoceyyilo-

pev, Goov BéAouey kol Tov 3, Eopéves © p? kv AuTropel v elvan &AAos &TTO TOV
3, Bnhadn eivan p® = 3. AdTd Spws elvon &BUvaTov, &Trws fiBn yvwpilouev.
Edv ouveyiowpey T Epycciov Tiis kaTooxeufis T dxohoubiGy (A)
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kal (K), duvdpeba va pbcowiuer eis Sekadikous pé 1000, 100000, 1000000 k.T.A.
Bexabika wneia (!). EUpiokeTon Aocimov kdamolos Spes Tiis drohoubias (K) kai
kamoios THs dxoAoubias (A) pé 1000000 ynoeic Sexadikd 6 kabévag' 1) Biagopa
ToU lov &mo Tov 2ov 8& eiven :
0,000... 01,

émou TO TARBos TV Bekadikdy ywneiwv sivan Eva Exatouplpiov (1), SkepbfiTe
OO0V WIKPG elvar aUTr 1) Siagopd kai 6Tt AumopoUpey dxoun va eBdowpey &ls
QUOACYOUS BlaQopas «APGUTATTWS MIKPOTERASH.

"HutopolUpey Twpa v& ouvoyicwpey Tas Tapernproes uas S1& Tov i)
TeTpaywvov BeTikov pnTov 3, g ELfs ¢

lov.Atv Umrdipyer BeTikds pnTds, ToU dmoiou TO TeTpdywvov va elval & 3.
Mt &AAas Atters @ 1) £€icmorg x2 = 3 8&v Eyer kanolav hicwy péca gig 10 cUvolov
@V BeTik®V pnTdv.
ol TO TE-
Tp&ywvoy Tou kabevos efvan < 3 xal pdhi-
oTa elvol BuvaTov va oynuoTiolf pia dxo-
AouBia &mro BeTikous pnTous, ToU «Paivouv

avfavépevoin*® kai TToU TO TETpdywvov Tou
kabevos elvon < 3 ¢

(@) e Ll R 7 )
(= T e

20v. "Ymépyouv Betikol pnToi, 2a. ‘Ymépyouv feTikoi pnToi, woU TO TE-
Tpaywvor Tou kafevds eivan > 3 xai pahi-
oTa eivon SuvaTov va oxnuaTiodi pia ako-
" Aoubia &mrod BeTikous pryTolUs Tou «Paivouv
EAaTToUpEvO (*F*) Kkal TroU TO TeTpdywvov
ToU xabevods elval > 3 @

(AN 2R ] 4 1735

15032 ]
@R e R B SIS

17328

3ov. "Av Bof) #vas Bexkadikds, Omws & 5 =0,000...01 (p¢ Soadrmote
Bekadikd ynola), ToTE Umrdpyet Spos Tis (K) kai Spos T (A) pé dagopiav < 8.
AUTO TS BiaTuTrdovopey kai s Eifis : al 80 oynpatiobeisar drkolovbBiar «wposcy-
yiCovv» M.pio tiv dAlny, doov B&hopev. To alTd Suvdpefa va elmoopey kol Hix
Tas dxoAoubios (T) xad (T°).

4ov. Ol épor THis dvwTépw droroubias TeTpa-
yowwy (T) «Paivouv abtavopsvory kai «mpooey-
yilouv ddovtv kai TreprocdTepor Tov 3. Kabas
TWPA TEPATNPOUHEY Tas droroubias (K) kai
(T) uas yewaran f| oxéwis 611 kai tiig (K) oi
dpor mpoceyyilovvn OlovEV Kai meplochtepov
kaBdg «Paivovy aLEOVOPEVOL» KATOLOV «apl—
Opov», Tob Omoiov 1O «TETPAYOVOV» QUIVETOL V@
elvan 6 3.

da. Of pot Tis dvwTépw drohoubias Te-
Tpayvav (T') «Baivouy EAaTToUpevoly Kol
«mrpooeyyifouv Ghovev TTEPICTOTEPOY
Tov 3». KaBds Twpa TopaTnpouuey TAS
dxohouBias (A) kal (T') pds yewdTar 1)
okéyrs Ot Kel the A ol Bpot «nposEYYi-
Couv» Ohoviv kai meplocotepov, kubog «pai-
VOUV EAUTTODREVOLY, KATOLOV «apLOpov», TOD
omoiov 1O TETphymvOv @aivetar va elvar 6 3.

kadi

Ald ToDg GVOTEP® AOYOVS GLLQMVOTHEY Vi Taplotavopey Tty akohouvdiav,
(K) ovvtopmg pé: 1,732... (Smou Thy Oéow TGV TeAel@v Evwoouuey OTL TV
karoAauBdvouy T& wneia, ToU TpokUTTouy upé Thy iSicw Texvikdy, oy wpo-
fuyow kel T& wnota 7, 3,2) kai va Aéyopev Bmi: | mapactacig avti siva
«Evag dppnrog apbpdcy. ‘H Atkis «dppnrogy éxpnowporoindn, ST (Smws gl-
Sopey Trponyouuévws) N ToapdoTacts 1,732. .. Btv elvan k&molos Bexadikos -

(*) «alfovex duokovBion  (¥*) wpbivouon dxodoulion.



prodixes, &nhadn Btv elvon TrapdoTacts k&molou pnToU. Elvan guoikdv va 8e-
¥0upev 611 6 «wtosy alTds dpiBpds 1,732, . . Exer T I816TNTa 811 1 TO «tETPh-
yovéw» Tou elvan 6 3, SnAadty &m1 elvan ) «ietpayoviki) pila tob 3» Kéfe Spos
Tiis éxoAoubias (K) elven «pia mposéynorg ToU d&ppriTou &pifuoU 1,732. ..
kai 1 mpooiyyiows, elvar téoov peyalvtépa (xaivtépa), Goov O Aapfavopsvog
8pog 1ig (K) clvar mhfov dnopspaxpuopives and tov mpdtov tng Gpov. A’ aTov
Tov Aoyov Buvdpeda vi Adycuey 8Ti 1 kéde 6pos Tiis (K) elven «Evag pnroc mpoo-
EYYI0TIKOG Gvuinpboorogy ToU dppritou &pifuou :1,732. ..

Znu. Eis iy P’ 1étw Epdapev va ebploxkwuey THY TeTpay. pilav tvds pf TETpaydvou

1 1 1

10 ' 100 1000 K.T.A.

"Av i ToU 3 EAopPdvapey Tov 2 eite Tov 5 kal, yevikéds, Eva OTrolovdih-
TIOTE Uy TeTparycovoy BeTikdy pnTov, O Epbévaper is dvdAoya ouumepdopaTa.
"Av BnAadn AauPdvapey Bua pfy TeTpdywvov BeTikdy prTdv, EoTw 6, 8& Eoxn-
paTilauey TEAW Blo dxoroubias, forw (K') kad (A"), Smews Eywe kol pd Tov 3
olTes oTe TO TeTpdywvov kabevds dpou Ths (K') 8& fiTo wixpdTepov ToU €, TO
TETpay oy xafevds Spou THs (A”) B& fiTo peyoAUTepov Tou 8 kai ai BUo dwo-
Aoubicn O «mrpoofiyyilovy ) pia Ty EAANY Soov TBEAcuEY.

PNTOU KAT& ooty yiow

Mé Tov dvwTépw TpdTov KaTaokeudlovtan kai &AAor «&ppnTol &pifuofs.

36. ZEYTH EY®. TMHMATON XQPIE KOINHN MONAAA METPHEEQE TON.

A B MapornpnoaTe T& elflypappa
r A TunuaTa AB, TA kai p &ls 1O Zx.
s P 36-1. Elvan pavepdv 28& 811, Gv

H S G T& AB, TA peTpnfolv p& povdda

TO TUfjHa W, TOTe eUploxopey : pfi-
ko ToU AB = 6 povddes kel pfixos Tou FTA =5 povdBes p. [pdoopsy  ToTE,
omws elvon yvwoTdy, AB=6-p, TA=5-pu A’ oUtd Aéyopev 871 : 10 Tpfj-
pa p elvar pia xowvi) povag perpioeng (koivov drnonolianldaciov) tév UNRaTOV
AB, TA eite 611 : 1a AB, T'A ¥yovv g kowvijv povada petpioeds TV toO p eiTe
dxoun i : 16 AB, TA elvar odppetpa (petald twv) sbBbypappa tpipata (deol
Exour Kowfy povéda PETPTOEds Toov).

‘Yrapyovv dpog xai Lebyn edBuypappov tpnpuarov yopis va edpioketar &1’
abtd kamola KoLV povag petpiioeds tmv.

180V fva Tepdderyua :

"As AdPwpey fva dpboydvior kel fcookeAés Tplywvov ABI xal & kata-
oxevdowpey  TeTpdyve £l TEY koBéTwy TAsUp&Y kal TTis UTroTewovoTs, STrws
PAtmreTe €ls TO Zy. 36-2. "As UmoBlowpey Thpa 8T1 TX elBUypapua THHUOTA
ATl xai BT Egouv k&molav kowny povdBo peTprioeds Twv, Eotw W Téte B&
elven pfjkos ToU Bl ioov pé, .., o povédes p kal ufikos ToU Al ( = pfikos ToU
AB) ioov pé, .., P povéades u. Ta o kai P oupPoAilouv Aoirov pntodg @prBuoic.

54



E Edv ppwpey Tds Siorywvious TGV Te-
Tporywvwy, &tres PAémete el TO 2y, 36-2.
elvan gavepov (¥) 611 BAa T& oxnuaTi(o-
peve Tplywva elvan ioo peTafl Twv dwa

——----—-->1 &Uo. ‘Emopéveos t& Tpiywvx 1,2,3,4 d&mo-

0 SR : - -

s i TeAouv TO TeTpaywvor BIIE (Eaw Tefouv

Pia T kaTeAAnAws éméwa els  TO  TETphywvow

6 4 # BIIE, 6& To0 wahlpour Skpifdds). 'Amd

AdliaeBa il TS twwooUpey 8Tt : EuPadov Tetp. AMZHL

- -+ &p. Tetp. ABKO = &up. Tetp. BIIE,

< B SnAabn : up. Tetp. TAeupds Al Eup.

e z Tetp. Theupds AB = EuP. TeTp. mAeupds

ZX. 36—2 Bl (*+).

O& foyve Mooy ToTe 1y iodTng : P24 yi=cl
kal, &meidn UmeTedn P =1y, 0& fjTo : P4 PP =
AMG B2+ PP=a?<=2P = a® < % == (—%)2:2.

CAMN Eeidh) a, P oelvan pnTol dpifuof, B elven kai % pnTos &p1Buds (s
mnAikor &Uo pnTdv). Aty Umrdpyel Buws pnTds &piBuds, ToU TO TETP&Y WVOV TOU
v& elvan foov pé 2. EfusBo Aoimdr UTToypewhévol v TURTIERQUWUEY OTL KUK®S
OneBicapey &T1 UTTGpYEl Kol povds peTprioecos Téw Al ked Bl

*Etre1dn) 1) UmoTeivouoa BI ToU opfoycviou Tpiydvou ABI elvar Sioy-
vios ToU TeTpaycovou ABOI, fumopovuey vd SIGTUTTQOWHEY TO OUUTIEPATHG
pos cog EEfis :

Awd @y teTpaymvov ioyxdel 6ti: 1| dlayd®viog Kai 1 mhevpd tov dv Exovv
KoLVjy povada petpioshg tov, dnladi; 6mog dhlog Aéyerar: | Seydviog Kai
| mhevpa tod teTpaydvov d&v sival coppetp e00ypappa tpfporta, dhrd (STws
émions AfyeTan) GGUPPETpO.

37. TENIKON IYMIEPAIMA.

ATS TG TrpomyoUdera fwoolUuey STi elucn dudykn vd «EmEKTEiVOREY? TO
cUvohov Tév pnT&Y puE TV dnpovpyiav véev aplbpdy, oi omolor & mpimel v
dvouccfolu dpprtor (un pnTol) ij Gevppetpor, kol of &moior 8& elvan olTw Ka-
TeoKeuaouévol, ¢oTe va Beparreuboly af «dBuvauion ToU guoTrhpaTos TEY pnTaY
&p1Budu». AnAadn ¢ kal diowoes Smas ol x2=3, x*=2, x2=10 (émov § b
TIKOS PTTOS pf) TeTpdywvos) v& Exour AUow kol va Umrapyn evBuyp. Tufua W

(*) ILx. Adyop =@v oupw
(*%) H ¢

i ST . ;
veude Sk wiv dpgloyovioy Tolywvov.

70UV,

Taolg avTy & evduevoy [Tulxydosiov Oedonue, <o bmoiov ioydet
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xai &ppnTor dpifuol o, P doTe Bid 1O TeTpdrywvov, Tr.X., ABOI ToU Zx. 36-2
vl fumopoupey va ypdyopey B = a-p kel Al =0 - p
AUTO SrpIPéds kduvopsy els T& duéows ETOEVA.

38. APPHTOI APIOMOI

"EoTeo pic drohoubla &mod ynela :
Vi Yo Wa oo W o

kol o évas Quoikds &pifuds § 6 0.

Zynuoilopey Ty dxoAoubior kowddv SekaBikév dpifuddv

(@ @y oy ey o S WL -
& TNy TapaoTiowuey 8¢ Tpds cuvTouioy s ELTS ¢

(@) Wiy Yy

‘H moapédoTacts (o) Aumopei v dvouaci) : ansipoyigiog dekudIKT Ta-
pacTacic,

IMapudeiypoto : lov. "Eorw ) dkoAouBic :

Uh'—6; =16 g =6 Bk = 0
Tote 1) dmeipowngios Sekadiki mopdoTacis @ 0,666. . ., svar Evag Bexabikos

Al | e ~ & n S a2
mep1oBikds  &pi18uds (-rrou eivan ioos, 6Treos yvewpilouey, pe ToV ?)

20v. "As Becopiowuey TaS TeTpaywvikds pilas kaTd Tpoctyylow -1-1@—1,
-1--%-);, ]éar, ... ToU &pifpol 3 (ko EAAewyw). ZymuartileTon €€ alTév 1) dxo-
Moubla (PA. xai ogA, 52).

(kL 173 1732, 5.

"As MaBoopey Topa G drépaiov o Tov | kal s drkohoublaw Wy, Wa, W, .-
Ty dkohoulicy wnelwv : 7, 3, 2,...

Snhad Ty dkohouBiow, ol SpifeTal dmd T& TeAeuTala Wrgic TAY Spwv Tiig
drodoubias (K). "As oxnuaTicwper Tpa Ty &meipoynplov Sekadikny oG-
oraow (1) : 1,732. ..

‘H map&oTacts aith, Sews eibaupey gls T& TponyoUueva, dfv sivan 1) Ta-
péoTaols kamolou SexaBikou Teplodikol &pifuou, dnAadt Sév elvon TopdoTa-
ol5 kamolou priTay, dvopdofn 8 altn «Evag dppnrog apiOpégy.

Loppovoipey thpa kdbe napastacty, 6nwg 7 (1), Snhadi kabe rapiotocty
g popofig o, Wy W Wy W ...,  Omou a eivan guoikds &piBuos B 6 0 kal Wy,
Wor ooy Wy, .. glvon ymoia, 897 6oov 8&v mapotavel Eva dekadikov meplodikov
apOpov (SnAcdn Eva pnTov &piBudv), va Thv dvopdlcpsv «Eva Gppmrovs eiTe
«va aeoppetpovy ambpov tiic "Apbunnikiic site &va andivtov dppmrov (eiTe
andlutov dcbppezpov) dpibudv. OUTw, Tr.X., Ty AMElpownelos Sekadikn Toapd-
otaols 1,414214. .., 1) omola mwpokdTTEL &WO TO 2 P TV yvwoTny &mo THY
B &l Texvikny Tiis «eUpéoswsy Ths TeTpaywvikiis pilns TtoU 2, elvon &vas &p-
pnTos &pibuds, omews xai M) 1,732051. .., f| Omoix TrpokUTrTEl, pE TV iBlav Te-
Vi, & Tov 3. AuvdpeBa Aoirov v ypdyeopey ¢ V2 = 1,414214. .., V3=
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=1,732051. .., &v& &v TeploploBiduey Els «TTPOCEYYIOTIKOUS GUTITIPOTTOUSH
T dvewTépe dpphiTaoy, 8& ypdyoouev: V2 = 1,4,V 2 = 1,41,V 2 = 1,414 k7h.
xed V3 = 1,7, V3 = 1,73, V3~ 1,732 kA

‘Qote : Ilaca arepoynolog dexadikt) naphotacig

%G YiVals- - Wy o

i elvan ¥vag andivtog dexadikdg meprodikog apiBpds, dnhadi prrés, fi elvar Evag
anélvtog dppnrog aprbpde.
’|18ou Tpa pepikol &pprol, Tév omolwv elvon Tpogavts & TpdTos TS KaTa-
okeufis Twv kal & &troios Tpdtros elvan Bidpopos ToU dvwTépw ExTebévTos § 35:

a) 0,50550555055550. . .

B) 0,12122122212222. ..

v) 0,534534345343434 . . .

39. EXETIKOI APPHTOI APIGMOI

‘OTres &rod Tous &moAUTous prnTovs wpicBnoav of oyetikol pnrol, olTes
dxpiPéds kal &mwd Tous &moAUTous &ppriTous OpilovTon of Aeyouevol : oyetikoi
Gppnoy, Si& mpoTdiecos dvds + (BeTikol &ppnTot) i évds — (&ppnTor GpymTikol)
EuTrpds &mo k&fe dmdAutov &ppnTov. Ty, + 1,4142 ..., —1,732. .., k1A

40. OI ITPATMATIKOI APIOMOI

*Eorw A, TO oUvohov TEW oyeTikédv &ppriTeov &pibudy kol Q T6 olvo-
Aov TGV oXeTIKGY pT&Y. TéTe TdV gToixelov ToU guvdAou A, U Q dvopddetan :
Evag nmpaynotikog appés. To olvorov A, U Q, T@v TpaypaTik®y &pibuddv,
ouvndiletan vé oupPoAileton ué R (Awebvdds pt R i Re ). OUred 10 olvohov Tév
YVwaTéV pas prTév dpiBuddy elvon yvficiov Umroolvodov Tou R, &rA. Q C R,

T&v oToiyelov Aoy ToU R, SnA. kdBe mporyucrTikds &pibuds, fi elvan Evos
OXETIKOS pNTOs (SexaBixds TepioBikds) fi efven &vas oxeTikds &ppnTos. A aUTd
Evas &ppnTos &piBuds fumropel va Abyetan kal : dneipoyigrog dckadikog pi me-
produkdg. OUtw, T,X., | V3 elven fvas dmeipoymnepros BexaBikds  Wh mepioBikds
&p19pds.

*Eore fvas Tux®V TPpaypoTikdg apipds A = o, Wiy, . -, - - T18s Spog
Tfis dxoAoubias :

(@: a Y YW WY
elvar «pia npostyyioicy 1od A &ite, Snog duvapeba va einopey, «Evag nposeyy-
oTikdg Gvtinpéownogy 1o A. ‘H npostynerg elvar tocov peyadvtépa-(kalvtépa),
doov & LapPavopevog mpoceyyloTkdg dviitpdcwnog elvar mhéov dmopepaxpuopé-
vog Gnd tov mpdrov Gpov tiig dxolovbiag (a).

41. H TENIKH ENNOIA TOY AOI'OY EY®YI'P. TMHMATOE IIPOL AAAO.

A) "As A&Poopev plav evBelav € xad Yo onueia g, T6 O kol Bebidk oUToU
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70 A. ‘OpileTan TéTe 1O Tufipa OA (Zx. 41 — 1). "Eotw xai fva &AAO Tufjug, TO
OM. Elvat elxolov va 18copev 611, m.y. els 10 Zx. 41-1, elvan : 1+ OA < OM <
< 2-0A.

"Av ywpiowpey o OA es 10 foa pépn kai AdPwpev T Tunuata (T) :
1-0A 1,1:0A 12-0A 13-0OA 14-0OA 15-0A 1,6-0A 1,7-0A
1,8-0A 1,9-0A 2:0A, téte 10 OM A} 8& ouptréon pé dva amo alTa fy B
etipedf) ueTaty SUo SiaBoyikddy & TV TUMuATwY aUT@dY. "Av CUWTECT) WE Eva
&mo abrd, . &v elven OM = 1,6 - OA, TéTe 6 1,6 dvopdleTan : Aéyeg tod OM

npog 10 OA kol cupBoAileTon ud %T 0 ATTM .
Efvan Aormov ToTe €8 dpiopol g—l\; = L& Zx. 41 =1

"Av 16 OM Btv elvan ioov pé fva &mwd T& TunuaTa (1), TéTe 8& elven, X,
1,6:0A < OM < 1,7 OA.

Acppdvousy Topa T& TULOT
() :1,6-0OA=1,60-0A 161-0A 1,62-0A ... 1,69-0A 1,70-0A =
=1,7:0A.

MéAw Teopa 7 8& oupPii 10 OM va elven foov pé fva &mod Ta TpfpaTa (T,)
A 0 elpiokeTan petaty BUo SioBoyikdv &k TG (Ty). "Av eivan, myx., OM =
1,65 OA, Téte 6 1,65 dvopdleTon léyog toi’) OM rpog 10 OA kai oupPoAileTan

Elvor Aormdv TéTe 28 Opiopou : O_A =1,65. "Av 16 OM B&é&v elvan icov

&mod T& TpruoTa (T;) ToéTE 8X elvan EoTew :
1,65- OA < OM < 1,66 - OA.
"HumopoUuey v& ouveyiowper pé tov iBiov Tpdmov ToTe SUo elvan TG vde-
Youeva 1 ) Evdéyetan va pBGcopey Eneita ano pepika «pipatar £ig Eva ovviln
dexadikoy, .. Tov 1 ,65432 xal va elven: OM = 1,65432 - OA' TéTe & BexaBikdsg

ug

’O

A
uE v

1,6542 8 ovopaoﬁn & Adyos Tou OM Trpos To OA Kai 8& ouuPohicdT pé Oh.:’

B ypdpwuey B€ : CTA = 1,65432.

B) dvééyetan 1| dvetépm Epyasia va pn teppotiletar tote Ba opredi] Evag arerpo-
yigug dekaduwog, forea: 1,6543216. .., 6 dmolog ij Ba sivar Evag pnrog (SnAadn
Bexabikds Treplodikos) 1 Ba elvar Evag pn pntés. Eis dugoTépas Tas TEQITTTROELS
6 &meipoynpios Sexadikds 1,6543216. .. O& dvouacdfi Aoyog tob OM npdg o
o - OM = 5 :
0A, cuppolikdic %, kai Ba ypayopey : oh — 1,6543216... gite TaDTOCTPOG :
= (1,6543216...). OA.

Tevikdg : Gv AB, TA elvar 800 tuyxdvra £000ypappe tpfjpata, dmov TA Sa-
Qopov tob pndevikod tpfjparog, opiletar pé tov dvotépo tpomov 1| Evvora: Adyog
700 AB npog 10 T'A xai elvon Evag @ndlvtog mpaypatikog apbpde, dnhadn Evag
prog §i Evag dpprrog apiBpoc. ‘O mpoypatikds avtog apifpog Ovopdlstar Kai
piikog 100 AB dg mpog povada 1o TA.

‘Qore: "Otav §001] Eva e000ypappov ui pndevikov tpijpa, Eoto p, GO povag

58



petpiocog cvbuypappev tunpétov kai éva e0Bbypappov tpijpa, fotew AB, tote
opiletan €vag kai povov mpuypatikog apibpos, o hoyog %—B, ®g 10 pijkog 100 AB
il Grolvtog Tt to0 AB, cvpfolikdg: (AB).

“Av A—f = X, TOTe oupPoAifopev: AB =x - p eite (AB) =x povades u, m.x.
(AB) =5 cm.

Enp. "Otav Aormov ypaewuey (AB) =5 cm  Ewooupey IP:'?U = 5. ’Hpmopoupev, Pe-
Paiws v& ypdwwpey : AB =5-(l cm) &AXN aitd 8iv ouvnbiletar. AnA. eis Tov gupfoAicudy

(AB) = 5 cm 8fv onueircovetar TTorfouds, GAAG 16 cm elvanr SnAwTikdy Tiis ¥pnoipomoinbeions
povaBos eis TNV péTpnoiv.

= . T ; S " e AB o
B) "Av AB kai IA elvan 8vo elfUypappa Tunuata, 6 Adyos 3 tivay, 6-
Troos dpdBapey el T& TponyoUpev, Evas Trpay paTikos Gpifucs, foTw v. "Exopev

Téte B — v <> AB=v - TA (1)

"Av AdPopey Twpa va GAAo eiBUypapuoy Tpfda W, ol Adyol A—UB = (éoTw)
X Kai % = (foTw) W, BnA. Ta prkn TéY AB Kol FA s mpds uovéba O i, elvan
ol mpaypaTikol dpifuol x kai .

*Exouev Aormov TéTE ¢

AB=x-pkai TA=y-p
kol Eopéves 1) SeuTépal iodTns els THY dwwTépw iooduvapiay (1) yiveren :

X u=v-y-p

SnAadn : X povades p = (V- ) UoVaDEs W
WoTE :

X =y

s : X
KOl ETTOMEVCOS T V.

‘H mwpcdtn Aormdv iodtns Tiis iooduvanias (1) yiveto :
B
FASE Tp
AnAadn: 0 hoyog £vog gvBuypappov tpipatog AB mpog dhlo TA, icoltm
pE tov Aoyov t@v aviictoiywv pnkdV tov, dtav petpnbodv pé tiv adtiv povada.

42, TIAPAZTAZIZ TQN TNMPATMATIKQN APIOMOQN ME TA IHMEIA EYOEIAL

"EoTw pio e¥fela kai 8Uo onueia tns 10 O xai, 8elik avTol, T0 A (2.
42-1). "As dvtioTorxiowuey €l TO

O Tov &piBuoy 0 xai €is 16 A TV 0 A M
&piBupov 1. 0 1 &
Tote : els k&Be onueiov M THg Syl

€ HUTTOPOUMEY V' QUTICTOIXICGWUEY
fva TpaypaTikoy apibuoy dg EEfs @ o) dv TO M keftan mpds TO wpépos Tou O,
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W Bl s / + ' oM e . S
moU kelTan kod TO A, GmioToryifopey TOV Adyov g, TTOU EXEL op1offy cwew-
Téper B) & TO M Bév KelTon PSS TO MEPOS 10U O, Tov kelTan TO A, dvTigToyi-

\ U ~ o oM
{opev TOV «dwTifeTOV» TOU AdYOU T
“Opilerar howndv pia povostipaviog dneikdvicls tob onpetocuvolov € &ig o R.
Asxopgda 6t 1| édnekdvicig avti, ot F, £Vl GULOULOVOSTIHAEYTOG OMA.
deyopcha 6T Sia nav o €R drapysr Eva kai povov enpueiov M Zni tfig £ Gote N
gikadv od M pé iy éanewkoviewy F va sivar 6 a. 'H c0bela € ovopaletar TOTE :
g0fcio T@V mpaypaTik®v amOpdv.

43. TIPAZEIZ KAI ATATAZIZ EIZ TO IYNOAON R.

A) Eis 10 olvohov T BekaBikédy TeploBikiv Sev dploapey 1BlouTépws
mpékers, Sidrat kTA., 816T kabe Bexadikds TrepioBikds Exer GxpiPéds Bva «CvTi-
mpdowTory &5 TO alvoov TEY pnTdY &piBuEdy kol B1& ToUs prmTovs dpifpous
Exow f1&n Sp1oBf 1) BidTatis kol af Téooapes Tpdders. A alTow TOV Aoyov, &v
HfEhopey va Oplowpey Ty Ewoiaw : &fpoloua B, + 8,, 6mou B, B, Bexabikoi Tre-
profikol, 8& Ty Gpilapey s TS @ @V Py, Po gsival ol pmroi pé avTumpochOmovg
Ty gig 10 6Ovokov @V TEPlodikdY deKaBIK®V TOUS By, 8, tote aOporspu &; + 9,
givar 0 dekadikog avimpoownog tob abpoicpatog py + po.

*Avahdyws 0& éxduvauer Sice Tas SAAGS Tpdtels Kafcos kai Sk ThHY Bia-
Tatw.

B) To npopinpa dpmg 100 va dpicopey tpalels kai Sdiatuliy gig 10 oOVOLOV
R givar Sagopoy, 16T £86 1OV KGOE MPUYHUTIKOY apifpov, 6nwg tov Bzwpodpey
@ Gnetpoyigloy dekadikoy, div toOv Eyopev «OhOKRNpOV» (8xTds povov, Eav O
BecopoUpevos POy BaTIKOS Elven, eiBIkdTEPOV, BEKADIKOS TrEpLoB1kOs Gp1fucs), aria
Ey0IEV LOVOV 1 PTITOUG TPOCEYYIGTIKOVG (VTITPOSMTOVS (écous Béhopev Bix TOV
Kk&fe TpaypaTikdy &piBpdy). ‘O dpiouos ooy TGV Trpdtecov Kol T BlaTaEecos
elc T olvohoy R B& mpémel v& 6pioBfi pé Thy Porifelcw T&Y TPOCEYYIOTIKGY
dyTimpoocmay Twy. Mia dvartudig 1ob Bépatog avtod drepPaiver tdg duvatoTn-
Tag abtig Tig Tatewmg gig Ty mpatwy 8¢ dEv ExeL okompoTNTA. A& ToUTO TEpLO-
pildpede udvoy v Sowuey Evar «TpdTovy Bik Tas Trpdles kad Ty Sikrotw, &
&moios AEummpetel sl TOG TPUKTIKAG EQappoyds. Ak vé katcwonff aUTos O
Tpémos AapPévouey v Tapddeiyua : "EoTwoav oi dppnTol, o4 =V 3, o, =
= V72, A véx dplocopey Thy Ewoiay GOpotepa Y 3 T ¥ 2, AapBévouey Tpooey Y-
oTIKOUS GUTITTPOTCYTOUS Twy pé TOV abtov apillpov dekudik®@v yneiov, T.x. TOUs
1,73 xai 1,41, ebpioxoper 16 &bpowopa : 1,73 + 1,41 = 3,14 kol Aéyopev OTIL @
«b 3,14 givar Evag mposeyyioTikog avuirpocmnog tod afpoispatos a; + wy». Eis
Ty Tp&Lw Aéyouev : 10 GOporope ¥ 3 + V2 givan mepinov 3,14 kol ypogouev :
¥3+v2=314

"Hurropoluey vd Eyoouey Tpoctyyiow, Goov ueycAutépow Oéhouey, &pkel
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v& AUPAVUEY TTPOTEYYIOTIKOUS GUTITIPOOWTOVS UE TreploodTepd, KaBe popdv,
Bexkadika Ynoele.

Ak Ty Si&ratv, TaparnpoUuey €86 ST1 elvan :

ke ;

7 =l B1& ToUTo B eimoopey 8T : 6 /3 el uey oAUTepos
1,732 > 1,414 | 700 4/ 2 kal 8& oupPohicwyey : /3 >V 2.

) Tap& T& dveoTépw dpeidoper v& yvwpilwuey T& k&Twd :

Eis 10 oUvohov R dpilovran pt alornpétnTa mpdles : mpéobdecs, moA-
AamAaciaouds, &eaipsols, Siaipeois' Opilovran émions aof Ewwoion «peyoAUTepos
TOU» Kal «pikpdTepos ToU» Al mpabelg abtai kai ai dvicétnteg Exouv tag avrig
idiétntag, mov Exovv ai dpdvupoi tov npateig kai ai avicotnteg &ig o chvolov
Q, tdv pntdv ambpdv, kai eidikdrepov, Gtav avoeipoviar tig tovg prrtols dpr-
Bpovs, «ovpmintovv» piE tag dpwvipovs tov mPaEsls Kai GvicdtnTag TOD GUVO-
rov Q. *Avagépopey 256 alTds TAS RGeS kol dvicdTnTas PE TS 1816TNTdS Teov.

lov. IIp6cBeoig kai agaipsaoig. ;

la) A ké&e € R kai kafe B € R Opileton poveonpévrws éves y € R,
ToU dvopdleTan : 1o &Bpowspa o obdv P, cupPorikds o -+ P.

IB) ‘H 1rpdobeocts elven avrpstabeniki: o +p =P + a.

ly) ‘H mrpdoBecis elvan mpocetmpiotikfi: o+ (B+y) = (x+B) + v.

18) ‘H tticwois x + o =P #xer piav kal pdvov AUoiy, Tou cuuPorileTon
ME P —« kai Svopdletan : Swagopd B mAnyv a.

‘H 1patis eUpéoews Tfis Sixpopds SvopdleTon : agaipeoig. Eidikds @ «)
1| npéoleoig Exer €va kai povov oddérepoy otorgeiov, Tov 0, a+ 0 =0+ a=ua
Bix kafe o € R kad B) 81 kdbe o € R Umrdipyer vas kai pévov ' €R pe o+ o' =
=0. 'O o' AéyeTan : 6 avtifstog 100 a kal cuuPoAileTan ué — a.

20v Ilolhanhiacracpog kai draipeorg :

2a) Aix k&Be o € R kol kdfe P e R OpileTon povoonudwtws fves y R,
mroU dvopddeTan: Td ywépvov o émi P, oupPohikéss o - B. ‘H mpdkis elpéoecss Tou
ywouévou AéyeTan nolloarhoclacpoc.

2B) ‘O ToAAamAcciaopds eival  aviipstafetikog o P =P a.

2y) ‘O TroAATTACCICONOS EIVQl TPOCETALPLGTIKOG :

ctl(Beaar = ()

28) ‘H tticwois a-x =P, a# 0 Exer plov kai pdvov Abow, mTou cupPo-
AleTon p& B : o eite % kai dvopdleTonr mmhikov B Swa a eite khdopa B Sa @
giTe Aoyog tob B mpog TOV a.

‘H mpatis eUpéoews ToU TmAikou dvopdleTar Sraipeoic.

EiBikéds : o) & moAAamAaoiaopos Exel Eve Kai povov obdétepov ctorysiov,
Tov 1, a1 = a 81& kébs o € R kal B) 8ix k&Bs a € R, a # 0, Umdpyel dvas Kai
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pévov @' ER p¢ oo = 1. ‘O o AéyeTan : 6 Gvrictpogog tod a kai oupPolileTan
1
=
2¢) ‘O molharnhaciacpdg sivar EmpeploTikdg Gg mpdg Tiv mpocheciv:
o« Bry)=c-Bta-y
3ov) ‘Opilovran Emions af dvicdtnTes © «peyaldtepog Tob», o > B, Kad «pi-
KpoTEPOS TOU®, o < P, kai Exouv Tds 1B1OTNTAS TGV SucovUpY Twy GUIoOoTT-
Tewv €l TO oUvodoy Q TV oxeTIKGY pnTY. Ak k& a € R kai P ER ioyuet
pior kol povov &mmd Tés TPOTACES :
Nie=Ip e s B )P

dov) TéAos els T R SpileTon kai 1 Evwola Tiis Buvdpews.

Al Suvdpers Exour kad 886 Tas aUTds 1816TNTOs, TOU EXouv els TO cUvolov
Q, T&v pNTEY TPEYHATIKGY &plBpdv.

O0Tws, &v X eivan k&molos TparyuaTikds &piBuds, OpileTan TO TeTplrywvov
a¥ToU x2 = x - x (2€ Spiouol) kai elvan Evas TpayuaTikes &piBuos.

A) Katémw Tév &vwTépw fipmopoupey v drrobeifwuey Siagopous mpo-
TAOEIS, GTTWS Tr.X. :

1) «-0=0, 8iad wévta TpaypaTikdy &pibudv a.

Mpaypar :

a0=a-0+4+0 (81611 16 0 elvan oUSéTepov eis Thv Tpdobeaiv)

=a-0+a+ (—a Gom a4+ (—a)=0)
=a' 0+l a+(—a) Gonl-a=a)

a0+ 1)+ (—a) (EmpepioTIKOTNS TOA/oHOU)

=a' 14+ (—0a) (16 0 oUdkrepov els ThHy TrpdoBeciv)

=a+ (—a) (10 1 oUBétepov eis TOV TrOA[/oUOV)

=0 (TapaBoyxn Umdptews dvTiBéTou Six kdde
‘Qore a-0=0 TPAYPATIKOV ).

D(-Da=—a

TTperypaTt Exouey :

Da=(=1-a4+0
=D at+a+ (—a)
=D-a+l-a+(—0)
=D+ La(—d)

=0"a+ (—a)
=0+ (-9)
=—a

Qore: (1) 'a=—a

AXKHEIEIZ

101) TMapaTtnpricaTte Tov &Telpoynpiov Sekadikov :
a = 0,202002000200002000002. . .,
els Tov Smrolov elvan govepds & TpdTros, pE TéV SrroTov Trpoxwpoluey els THY &vaypaghy T&Y
Sexabikadv ynelev Tou. Tl épifuds elvar 6 « ; Aikenohoyfioate THv &avTnoiv cas.
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102) ‘O &piduds x = 0,101001000100001. . . eivon &oUupetpos. *Humopeite v Spicete
&va apiBuoy @ ToloUTtov, @oTe X + W v elver prTds ;

103) Né& épycodfite Smes els Thv 43, A Bi& v& dmodeifeTs 611 (— - =1
104) N& amodeitete, otnpildpevor eis T& Tponyolpeva, éT1 édv a, B, € R, TéTe :

) —(—a)=«a
B) (0B =—(ap)

y) (= B) = —(B)

8) (@) (—B) = ap

0 —(a+P)=(—)+ (P

105) Eidauev els thv 43, [ &7, ds dmodewvieran, f| éficwors ax = B, émou ae R

PeR kai B # 0, &xer piav povadikiy Aow, # émofa ouuPohiletan pt P @ a § B ai Svoud-
«
{eTan : TO TrnAikov £ O elvon Eropévas a. B._ = P. ’AAAG kai 76 ywépevov B - i Toh=
@ « a

AcmAaoialopevoy il o &ide : (ﬁ-- I_)~uzi3- (L a) =p- 1 = B "Apa loyle
a o4
Pr i~ B- A= g

a a
Xpnoipomorgate THv TeAeutaiow althy lodtnTa kal Tas yvwaTds 816t Tas TéY TP&-
tewv Bi& va &mroBeileTe ST :

0 V2N Y Beu «E R, PiER, YER, B2 0.
BRI i P 4

Wnepromoir|Onke amé 1o lvotirouto Eknmaibeutikng MoAmkrig



KEQAAAION IV

AYNAMEIS KAI PIZAI TQN [IPATMATIKQN APIGMQN

44. AYNAMEIE ME BAZIN PHTON KAI EKOETHN AKEPAION.

A) Eis thv p’ Tatw éndBapev Bix T&g Suvdpels TGV pnTidY dpiBpdv ue Ex-
féTers drepadous BeTikols 7y &pynTikoUs kol Tas 1B1OTNTAS TEV BUVAHEWY TOUTWV.
YrrevBupilopey €563 ourTduws TAs 1B16TNTOS aUTAS ©

Da* - o = H+Y

D GO

3 (C! py =a*-p*

4) = =gk, émov a #0
L

5) (—ﬂ) = o émou B £ 0

‘Qpioauey 611 a® =1, Bix xdbe pnTov a # 0.

O e o 1 N . S .
Qploapey émions ém o~ = — Bl TavTa BeTikOv dxépatov P kol Kd&be

pnTov a # 0.
Mopadeiypata : lov) N& &miomondf 7 Tapdotacts (a~ - pE)-?
"Exouev :
(@2 p)2=(c®2- BY?  (Abyw Tiis BidTnTOS 3)
— ol Bt (Moyw Tiis iBid6TTos 2)
= ot % ( Aoy ToU Splopou aH = EILT)
GB
=
SE e : /5xPyh) B
20v) N& &mhomoindfj i mapdoTaois : (2x-’)
“Exopev :
(53(54,4 =0 1
2% = T5xyi ¢ - < "
: (;xj)‘) ' (Oplcrucs ToU ot = %)
1
= Y

(xr (Aoyw Tiis iB16TNTOS 5)
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(2x—%)?
= Gy
22(x—~2)!
= SEDIAE
4x—4 . R
= e (Aoyw Tiis iB16TnTOS 2)
4 1 s i 1
=50 (ETrElBT] DL — F)
4

T 25xm048 (Aéyey Tiis iBidTnTOs 1)

(Tpom) ToU ouvbéTou kAdouatos els  &mholv)

(Aoyw Tiis iBidTnTOS 3)

B) Eis & mponyolueva (apdyp. 43, ) eiSopev &11 f &voia Tiis Buva-
Hews ué ExBeTny drépaiov BeTikdy, dpvnTikdy fi unbév kal pé Photv TUXSYTA mpory-
HoTikoy &p1Buoy (Erouévews kad dppnTov) OpileTan STreos dkpipdds ETaw Baois
elven pnTos &piBuds kai ai dvwTépew 816N TES 15 loyUouy émions kal 81° adTds
TaS Suvdpeis.
AIKHIEIZ
106) N& ATAOTTOINCETE TS KATWTEPW EKPPATEls, els Tas dTrolas UmroTiferan &1, 8mou

Umdpyer peTaPAnT sis THY TapovouasThy, AauPdvel TpayUETIKES TIuds Biapdpous ToU un-
Bevcs. N BodoeTe TeAik@ds Ekppdoels xwpls &pynTikoUs éxBéTas :

a) o 555 B) (—5x%y)* ) t::
(x=%)- x® e 2x3
R )i 2x=8) 9] 3\#‘_2
D (a-2B) n (ot ot 6) =
Y
34 2531 37
107) N éxppdoere x&Be &piBudv s Buvapy ol 2 kai émerta vi dmhomorfoete :
iy =3 32 — 16®
R S Ok s

45. PIZAI TON ITPAIMATIKOQN APIOMON.

A) Eidapev els ta mponyovusva &T1 pE Ty eloaywyny Té dpphTay dpl-
Suddy kéde BeTikds pnTos elvan TeTpdrycovor Ao TpayuaTiKoU ap1Buoy. Eida-
uev Emrions 611 kde eUOUypappov Tufiua efvan SuvaTdy v peTpn B kol v Tapa-
otaffjy &mwd TpayuaTikoy &piBudy.

"AmroBeikvleTal 6T1 : B1d kéBe TporypaTIKSY BETikdY &piBudy B kal Bidx k-
B puoikov v UTrdpyel Evas kai pdvos Evas, TPayUaTIKOS GeTIKOS, E0TW o, HE THY
BidTnTar @ A vuooTh Buvapis ToU a va elvan & B, SnAadh pE Ty 1Bi1dTnTa

o« =p M

‘O povaBixds alTos TpaypaTikds feTikds dpiBuds AéyeTan @ wuooTh pila
v
ToU B kel cupPoliletan V B, BnAadh elvan & Opiouol

65



o= VP @

Oi ocupPohiopoi Acimov (1) kai (2) elven iooBuvagior. *Htor ioyvel :
a=VP< o =P (51 xdbe BeTidy P rai v puoikov). ‘Opilopey émions:
Y 0=0 61 kéfe v=1,23,...

Eis Tov ouuBoMiapov VTB, 0 Y Aéyeton piikov, 6 v Aéyetal deikTng TS
pitng kai 6 B oméppilov. ‘O Beikrng 2 Bév ypdgeTal, GAAG UTrovosiTal.
1
ZuppaTiréds oplgousu: Vp=p
‘H Tetpaywvikn pifa Afyeton kal pilo devtépag takemg 1 TpiTn AéyeTcn
kai kopukn) pita A pile tpitng talewg, f) TeTépTn pila AéyeTan pifa TETOPTNS
Télews KAT.

IMopadeiypata :

3
lov. Y8=2, 6T 23 =8

&
20v. V81 =3, 816 3¢ =8l

5
3ov. V 243 = 3,816m1 3% = 243 k.0.K.
B) *AmoSeikvietan émions &Ti i S1Q TAVTE TIPCYHATIKOV dpvnTikoy &pi-
Budv P kol Bid ke neprrTov q>ucm<ov v Urrdpyer Bvas kal pévov Evas, TPy HOTIKOS
apvimikog &pifpds o, GoTe va ioxin ¢
o« =p (1)

‘0 povaBikds aUiTods TMPAYMOTIKDS GPVNTIKOS o AfyETal gions :  vuooTi)
v
pila ToU P kal oupPolileTon  Suoieos : V B. "Hto

SRl E e
"QoTe &AW elvan ¢
a=VP< o =p (Br& kébe P < 0 xal v QuoIKOY TEPITTOV)

IMapadciypota :

3
lov) V—8=-2, 861t (—2)¥=—
5
20v) ¥ —243=-3, 8o (—3)* =~ 243
7
3ov) V=128 = —2, &iom (—2)" =— 128 kox.

v v

N Efvor gavepdy 611 (VTX) =q, &tav 1) V « 6pileTan ouupwvws Trpds

boa elrapey QvwTEPW.
4

Efven .. (;1_8)3 =—8, (Vﬁ)q = 81 k.T.A.
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IMapatipnois In. ‘Qpicapey Tponyoupéves THr onuociay Tou oupBorou

Va 1) étav o > 0 xai v Tuxow puoikds Kai

2) otav o < 0 kad v TUXGUV TTEPITTOS QUOIKOS.
4

8
‘Etropévads oupPora &mrws T V—_I_O, V———l—G, V =10 kTA. Stv @piginoav.
‘O Aoyos elvan & Etfis :
‘H &iocwois x' = o, &v elvan a < 0 kal v &pTios Quaikds, Bév Exel xamolaw
Ao gls TGO oUvoArov R.
‘H &liowots. m.x. x2=—6, 81" oUdtva x € R émaAnfeletan. "QoTe Ay Ta-

v
pACTACIS V o 8tv Exer Ewolow TpoarypaTinoU dpifuol pévov édv eivan a < 0 ked

v &pTios Quoikos. Eis kaBe dAAnY mepitTwow Exer Evvoiow:
v

Hepatijpnoig 2a. Kord T& mponyolpeva, édw 1) moapdotacts Va &
gwolaw, ioyUel :

v
Ve) =c
AUTO Bkv ioyUst povov &av elvan o < 0 kol v &pTios guatkds.

v
‘H mapdoTacts Spws Vo Exer Fwoiay mévtoTe (drdun kab &Tew o« < 0
kol v &pTios), Buvdpeba Bt va cupTrepdvwpey OTI iBikds Bid & < 0 kad v &pTiov
elvan :

V& =—a=|a|
5 o S A2y LY
M Ve =V2=2=-(2)=|-2|, V(DR=VE=4=|-4|.
“Qote @ &Tav v elvan &pTios QUOIKOS Kal o TUXGV TTPOYPATIKSS, TOTE :
Vo= | |

Eis v TeTdpTny TRV 8& udboopey yevikds Tepl TGV pilédv TV Tpayp-
TIKGY &p1Bpdy kai TéV iBloTrTwv aUTdv.
Twpa 8& Tepropiotiduey €is Ta pilika BeuTépas Talews.

46. PIZIKA AEYTEPAL TAZEQE.

A) Efmopey &ueotépw ém1 Vx2=|x|
AVaAUTIKWOTEPOY TIUTTOPOUHEY VX YPAYWHEY :
x> 0 = Vxt=x
= O — —:{}

mx. YV (=5)2=5 V52=5
Errions ¥V (3 —x)2=| 3 — x |. “Emrouéve :
v 3 —x 20, 5nA. Bw x <3, o1 V B —x)°=3—x,
Baw 3 —x < 0, BnA. v x >3, w61e V(B —x2=—(3—x)=x-3.
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B) D'wopevov dvo pidv. “Eortw &t {nToluev To ywodpevov V o+ VB,8-
mou «, B feTikol TporyuaTikol &piBuoi. *Ev TrpadTors yvwpilopev &1 TO  yivo-
pevoy ToUTo Umdpyel (§ 43, T kad § 45).

"Eotew Aormov 8m1 YV a=x kai VP =wy. Synuarilopsy T& ywdpevov
xy =V a- VP. MNwpilopey Spws &t :

x=YVa<=x2=qa

y=VP<= y*=p
Ex s (xy)? = aP Eyopev xy = V¥ of, BnAadn

Va-VB=Vop (1)

‘H igétns (1) Aéyer 6Ti: d1a va mokhanhiacriacopey dvo pilag dsvtépag td-
Eewg apkel va moklanhaciasopey td dnoppila kai tob yivopévov va éfayayopev
v pilav devtépug tateme.

My V3-Vi=VT3 V3V 2=V % =6

‘H ioétns (1) ypdeeron xai

Vep=Va- VB (@

AnAad: S1a va iEayayopev etpayovikiy pilav £vog yivopévov dpxsi va
tEayayopev v pilav kabe napiyovrog kai va nohraniaciacwpey té EEayopsva.
My [ I2=Va3=)4-13=2V3.
xal yenkcorepov ¥V a®p = || VB.

My 3V5=¥3- V5=V 4.
Y5 IE= V5 —1V35 83— 5 V3

Elven avepdv 8T1 Suvdpelo vdr dmexTeiveopey ToV TponyoUpevor kowdva kol S1

=x¥?=aB, SMA. (xy)*=aP

TeploodTEpar pIfIKG.
My.V2-¥V3-V6=V6-Y6=V36=6.

e
Yp'
yuaTikol &pifpol. Mvwpilopey &1 TO TMAikov ToUTo Umrdpyer kai elvan évas TTpory-
‘uorTikds &p1Bpos.

I') Minkikov 606 pidv. "EoTtw 671 {nToUpey TO &1rov g, P GeTikol Tpa-

Eotew Aomdv 6T YV a=x kai VB =y. Exnuorilopev 716 TrnAixov

=

X ; 2 ,,
e Mveopifoper Gpews 6T1 :

¥

»!

x=Va<xt=a ¥ o« x\2_ a
it = —=—, dnhadf(—) = —-
w:VBcwEB] e e
3 oA NS S e :
Ex Tiis (-\;) = TTeTal OTL = “V B dnAadn,

Vs ®

-
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‘H iodtng (3) Aéysr &7 :

Al va dunpécopev 8o pilag Sevtipag tabemg apkel va Sunpéoopey 1o
broppiiov Tob darpetéov ia ol Hroppilov tob Saipétov kei tod nnhikov v iEa-
Yayouev tiv pilav devtipag tatswms.

VB 5B e o TE = 1E T e
Mx yz=Vz=Vi=2 F=VeZ=Vi-Vg -1
‘H iodtns (3) ypdgetar kai :

a V a
kol Aéyer 611 : V? Vg @
Awa va EEayayopey tHy erpayovikiy pilav tnlikov §bo npaypotik@dy apr-
Opdv, dpxel va iEayayopsv v tetpoyovikiy pilav Tob Saipetéov Kai vi Ty
diapéocopev a tijg tstpaymvmﬁg pir‘;nc; T0D druipétovn.

ng vg:‘ V16 ii:vc:j

A) "Av Eywpev dAyeBpixdv kAdopa pé OYl pPNTOV TQPOVORNOTAY, fiuTo-
poluey va elipeoper icoBivauoy khdoue W pnTOV TapovopaaThy, &Trws paiveTal
amd T& K&Twb TapadsyuoTa

s P TSR 1 CT e RS 0 o W 5
‘Y6 Ve-Ye (Ye): @ © 3
20U. 5_ = 51?: = > VE = 5—3 — .5__@
2Y3 2.¥3 V3 VB 23 6
AZKHZEIZ
108) N& ovumtiiete T& ké&Twb &fpoiopara (6mou eivan Suvatdy) :
@) 3Y24+5¥Y2+ V2 B 2¥3+7V12 y) Y3+V27
5) Y7+V28—Y63 ) Y6+Y244+VY54-2Y%6
o) Y8+7V50—V %8 DY12—-2 Y27 +3V75+Y48—-¥B0+7Y20

Abog i @) 3Y2 +5Y2+V2=083+5+1)V2=9Y2
109) N& elpete & ywopeva :
«) Y375- V48 Y 405 B) Y275-Y135-V165 y) Y3« ¥ iZa
B O= Y2 - VD) Y 2= 1) 2D D (Y5-1)
110) N& UmoAoyioete katd mpootyyiow 1/100 ta kéTwbr :
320 Y28 V15 V18

o) VT Peom PVys P

111) N& Tpéyete kaféiva &mo Ta k&Twh KAdouaTa s iooBlvaudy Tou ué prTov Tapo-
vouaoTny :
1

1 2

2 5
e~ Yin
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KEPAAAION V

AATEBPIKAI ITAPAXITAZEIZ

47. H ENNOIA THE METABAHTHE.

A) Occopolpey TO cUvorov Tév Spfoywvicy, T&
omoia éxouy @5 Pdov TO Gpiouévoy eUbUypaupor Tfjua
AB (ox. 47 —1). Edw pé picw dopiopévny povdda T Tuf- |
pa AB Eym ufikos 4 kai Ever &k Tdv dpboyvicov ToUTwv, | !
dmows 0 ABIA, Exer Owos BN pé pfikos (dos Trpods Tnw A
abTny povéda) (BN = v, 16 tuPadov tou ABIA  kabos
yvwpilopey, eivar (ABFA) =4-v (terpory. povades).
Eis Thv Ekppoaow TolU épPadol oy 4u TO ypduua U
BUvarton vax elvan évas dtroloodnTroTe BeTikds dp1Buds. Adyo- A B
pev 611 TO v elven pla perafinei. TO U AauPdwer Tiuds v = 1
gls TO oUvolov TEW BeTikddv &p1Buddy.

Oi Bemikol ool &pifpoi, of &molor dvtikatioToly T6 U &ls THy Ekppoov 4u,
ovoudlovral tipai tiig petafineiig v.

"Edv 16 piikos Tou AB elvan o, 16 pPadov tou ABIA & eivan
(ABFA) =a - u

‘H Exgpaots o« v Tepiéxel SUo ypaupaTa. "ATO alTd, s Ty TepiTTwoly
as, TO o TraPICTAVEl TO pijkos ToU dpiopévou TunuaTos AB xai eivan émmouéveos
gvas cplopévos dpifpds, © i8iog 81° SAa T& Spboycvia pé Baow AB. To &AAo
ypdupa v elvar peTaPAnTn kol els k&8s TipnAy TN &o TO cUvolov TV BeTikddY
apdpddv dvtioToryileten Eva dploywviov kal TO EuPadov Tou. ME Tas cuugvias
abTds els TH Ekppaoty au TO uév o elven pia otabepd TO B¢ U pia peraPinti.

B) ‘YmoBétopev &1 eis THY Exppacty — 3w? +2¢ — 5 T& ypdupoTa w Kal
¢ AcuPavouy Tiuas eis TO oUvolov T&Y TrpayuaTik®y apifuddv. Eis kdfe Siorre-
Totyuévo JeUyos (odg, §p) TIBGW TEW o kai ¢ dvTioToryileTon piar kal pdvov Tium
Tfis tkppaoews alTfis. Thy. &v w=—2 kai ¢ = 10 & opev TiuNv Tiis Ekppioeads
-3 (—22+2-10-5=-3:442-10-5=—-124+20—-5=3. T& o kai
@ elvan of petaPAnTal THs kepdoews —3w? + 29 — 5.
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48. H AATEBPIKH TTAPAITAZIL.

Eis T&s ékppdoeis 4u, au, 2mp, Tp?, mxly, 2ma (a+y), —3w2+29-5
TEPIEYOVTaL Gplopévol &pifuol kal YPAUUaTE, TX OTrola CUPQWVOUPEr v& Aay-
Pcvouv Biapdpous &piBunTikas Tiuds f kai v pévouw oTaBepd. MeTaky Tev of
Gpifuol kal T& ypdudaTa s kébe piov dmd Tég Exppdoels aUTds cuvdiovtan i
Ta Yvootd copfora tdv npatewv.

Al TolaUTtan Ekppdoels Adyovton dhyeppikai TAPUCTAGELS.

‘Otav gls plav éAyePpixiyy TapdoTaow T Ypapuata dutikatacTafouy
HE &p1BunTIKGS Tinds kad EkTeAecBouv af mpakels, Tob onueidvovTan s THY Ta-
p&OTACI, TTPOKUTTTEL &v Yével TEAIKEYS (s dmmoTéAeoua Evas apifpds. To dmoTé-
Aecua ToUTO AédyeTon @mluntikn Tipm Tig napaotaoseg Sid T duTioTolyous
TIMGS TGV peTAPANTOV Tngs.

H "AhyePpa Ba nds B18&En T eldn Tév dAyePp. TapacTdoswy, wé moiov
TpSTOV §& eUpiowcopey Tas dpiBunTIKas TGS Twy Ked e yevikaTepoy 6 EkTe-
Addpev Tpdlels pE SAyeBpikds TapoCoTAGELS.

49. AKEPAION MONQNYMON.

A) ‘Opiopéds. "Axéporov povdvopov o¢ mpog té ypappata, 10 Omola mepié-
XEL, Aéyeta ) mapactacis, &ig tiv droiav Exer onpeiwdij povov TOALATAQCLOGPOG
&l 1OV ypoppdtov g, of 88 ikBital adtdv civar guotkol apiBpoi.

Th.x. o &AyePpikai TopacTdoes 4v, au, 2mp, mxly, — 3wp, TaP?y,

2 T b .
—-—3-X\pm3 elval dxépaia povaovupa.

‘H mapdoTacts %{- x* y elvan drépatov poveovuuov, 8Taw To o efvar oTo-
Bepd. "Eqw TO « elven peToPAnTi, ToTE 1) TopdoTaots o Biv efven dépaiov
LOVVULOY.

‘Ewions 1 wapdoTaois (A — 3)a®B, Stav 16 A elven oTaBepd, elvon Sxé-
paiov povevupov, &véd éTav Td A elvan ueTaPAnTn, 88 elvar | TapdoTaots ol
GKEPIOV POVCOVULOV.

Eis wdv povevuuoy épapudlovtan ai yvwoTtal i816mTes ToU ywouévou
kal TéY Suvduswv.

TT.X. TO povdwupoy A = 5x3 (— 2)y2 (— 3) xw ypdgetan
A=5(=2)-(-3) x® - x-y2-w (Siori ;) ) kal A =30x%%0 (Siotl ;)

‘H popen A = 30x%p2w Adyeton tehkh popoi) Tol poveoviuou A.

& poveovupoy B AapBdvetan UTd Thy TEAKTY TOU MOp@Hv.

Iav povivopov mag perafhneiic x #xer tehikiv popeiv ax¥, 6oy T6 o
elven otaBepd kad peN (N = 10 glvorov Tév uoIKY)

ITav povidrvopov dbo petaflnrdv x kai y Exer tebikilv popeiv ax’y’, dmou
T0 o elvan oTafepd kad neN kad veN.,

EdkoAws émexTeivopey 51& TN TeAikny HOPQTIV POV@VUHOU TPI&W KATT peTa-
PANT&Y.
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B) Luvteheotiig kai kiplov mogdv povevopov. ‘O apmdpnukog mapayov
£voc povevopov AEyetan cuvishestiig toll povevopov. To Eyypappatoy pépog £vog
povovopoy (5nk. ai perafinrai pé tobg EkBitag Tov) AEyetar kOpLov mocov tod
HOVOVOROV.

TT.x. ToU povwvipoy — % x3y ouvTeAeoTT|s lvan & — —;— kai KUplov TTogoV TO

x%y. ToU we? cuvteheoThs elven & + 1 (oUBETepov oToixeiov ToU TTOAAXTTACOIC-
opol) kol KUploy Toooy TO we?, ToU — x* elvar cwTeAeoTHs & — 1, BioT — Xt —

e . . ~ . 2
=(=1)-x% ’Edv elven A oTafepd, TOTE TGV poveowUuwy —— B, (A —1) xtyw?
e , 2 ' , \ . s \
ouvTeReo TS AUTICTOIX S Elvan —— Kail (A—1), xUprov 8¢ Toody TO P kail X2y w.

I') Bafpog povovopou. BaBpdg povovipou og npdg piav Tov petapiniy Aé-
yetar 6 #k0itne, Tov dnoiov Exsl 1| perafhnri) ig 10 povavopov, dg npog TEPLO-
cotépag 88 perafhnrag Tov Aéyetar to GOporopa @V Ekbetdy, Tolg onolovg Exovv
abtai gig t0 povavupov.

M.y, 6 — Txty%o eivan TetépTou PaBuol 6os oS X, BeUTEPOU Go Tpos ¥,
TpGTOU G TTPOS @, EKToU G5 TTPdS X Kal Y, §pBouoy s Tpds X, ¥, @ KAT. “ETrel-
81 elvan x" = 1, étav x # 0, kabe otafep& ypdesTal U HOPPTV HOVWVUHOU
unBevikoU Bobuol ds Tpds wiaw A mepioooTépas eTaPAnTas Y. 7 = 7X°, -3 =
= — 3x0y°. :

KéBe povdovupoy elvan pnBevikol Babuou dos wpods upiaw peTaPANTAY, THV
Smoiay Sty mepiéyer. TLy. 10 — 2032 efvan pnBevikol PoBpou dos mpds y, Bi1oT!
ypégeTan — 2ax%y°.

To poveéovupoy, ax, 6tav elvan a =0, AéyeTal pndeviKOV HOVAVULROV. To
LnBevikdy poveavupioy BUvarten vd Exn SocodfymoTe ueTaPAnTas Kol uE ke Po-
Buov.

To woveovupov X eivan Tpdrtou Pabuol s mpos TNV peTaPAnThy X Kad
Eyel ouvteAeoTiY TOV 4+ 1, Bué TO — X elvan Emiong TpoToU PaBpou s Tpos X
ué ouvteAeoTiy —l.

A) Klaopatikév povvopov. Klaopatikov povvopov Afyeta k&e SAye-
Ppikt) TapdoTacts gls THY Omolav Exel onuelwdi] pévov ToAAaTAaoiaouds £
16y peroPAnTdY Trs, @hha pepikoi (7 kai 6ho) Ex 1@V i{x0eT@dV TOV sival ap-
VijTIKolL GKEpaLolL.

My. f TapdoTacts 2B~ elven fva KAaopaTikdy povcovupov. “Emeidn

= ’ » \ ) o
(Kep. 1V § 44) elven P2 = 7]?13’ , TOUTO ypageTan : 2o %— 1| xai 2;‘2 , Otov
B # 0. ’Emions T KAGOUATIKOV HOVVUHOY — —;— x= 2 yIw—® ypapeTal %; )

&mou elvan xew # 0. "Qoe :

& KhaopaTIKG povivupa eiven dhyePpikal TrapaoTdosls, els Tas omoias Exel
onueoBf ki Biadpeois B petaPAnThs. Elven TaUTa ik dxepaicov
poveovpoy Kol 8 T EfeTtdowpuer dpydTepov. Eis T& duéows émopeva 6& doyo-
Anfépey povov pé dképona povEWILA.
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AXKHZXIEIZ

112) Ocewpoupey & Tplywva, T& dToia éxouv ws Pdow Sobiv elbUypapuov Tufipa AB.
“Av &vos tE aUTdv TO Uyos elvon v, Troiov elvan T dpPadév Tou ; Els THY TapdoTacw authy
ToU éuPadou SpicaTe Tds oTabepds kal T&s peTaPAnTds. "Edv elven povdovupov, molos elven &
ocuvTEAECTT|5, Troiov TO KUplov ooty Kal Troios & Paduds Tov ;

113) “H é&xrls tvds kUkAou elvar oToixeiov Tou ouvdrou = = { 1,3,5 }. N& UmoroyioBi
76 uPabov ToU kUkhou. TTola elvan 1) yevikfy Exgpacts ToU éuPabou ToU kikhou ; *Edv elvan
povewvupov Tolos eivanl & ouvTeEAeoTs, Trolov TO Kiplov Troody kal Tolos & Pabuds Tou ;

114) OewpoUuev TO glUvodov T&v Tpameliwyv. "Av ai Pdoers tvos e alTdv elvar B xal
B, To 8¢ Uyos v, Tolov eivan 1O EuPadov Tou ; Eis Ty Ekgpaciv aUTnv Tou éuPadou moic elvar
of petaPAnTal xal els oiov oUvohov &p1Buddy Trpémer var dvnixn ké&Be pia ;

115) Oewpouper 1O cUvohov TéV dpBddv KUKMKGY xdvwy. ‘Evds & avtdv 1 dxtls Tiis
Baoews elvar R xal 16 Owyos u. Toia elvan 1) Exgpaoits ToU éykou V ; "Edv elven povavupov 1)
fkppagis auTr, Toios ivan O cuVTEAETTNS, TO KUplov Togov kal & Pabuds Tou ;

116) N& elpebfi & ouvteheoTns, TO kUplov Troody kai & Poabuds dg wpds piav | mepio-

_7;7 X, Xylw, — 2aP’x, 356w!yix'ia, AxPyp

E 5 i ; iy
coTépas HETAPRANTAS TGOV HOVWUIUHWY : e
= L 4 2 T 2 345004 V3
(A = oTafepk), — i ¥ 7 xyw?, — Py z,Tuﬂy.
117) N& TeboUv Umrd THv TeMkfy Twy popefy TA HOVOVUHA :
A = (._ % xsq)) (ﬁ %) ax?y, B = (_g_ i yaze ) (_Tl xﬂz) (4xyz?).
12 1

|'=(._ L3 a’p. Tx%:ﬁz (_ _4_X\p°) kal vk eUpedi] O ouvtedeoTrs, TO KUplow TrO-

ody, & PabBuds ds Trpods plav ) mepicooTépas peTaPAnTas alTdv.

50. H ZYNAPTHEIIZ MONOQNYMON.

A) "ApOunTiky) Tipi) povovopov mag petaPintiig. "EoTw TO  upovavupow
2x Tfis peTaPANTHs X. ZupPolilopey ToUTo pt TO () SnA. BéTouey : @(x) = 2x.
Ak THY Tiwy X = — 3 f) &pifunTikn T (§ 48) ToU povwvipou ToUTou
elven —6. Auvdpeba ver ypdyopey @ @ (—3) = 2 (— 3) = — 6. "Edv A&Poopey 10

; i ) § s \ . ~
auvolov 2 ={ 01,5, = ?} kol elvon x €2, ToTe ai apifunTikal Tipad TOU Wo-

veovupou 2x slven Td oulvolov : E:{ 0, 2, 10, —-1:—;‘} Eis kd&fe x €Z dvTioTol-

¥ileTon 51 ToU poveovipou @(x) Eva kai udvov Evar atoryeiov Tou E. QUte elven

B0, 1 >2, 5510, = >—"%

*Aneikoviletar howndv 10 X povoonpdvrwg tig 10 E.

‘Etropéveas Eyopev piav cuvdptneiv, Thv
9 : VXxeEL—¢9XEE

‘H ouvdprtnols ol ¢ elven pia ouvaptnerg - povovopoy tob X pE me-
Siov opropod TO I kol mediov mpdv TS olvohov E. H petoPAnTh x, 1) Omoia
elvon TUYOV oToixeiov dpyétumov &mo kamolo dpifpogivodov Z Aéyeton dvebdp-
tntog petafhnrh, 1) 5t eikdv oUTOU @ (X) Aéyertan EEmprmpévny petaPinei.

’Emreidn eis kde dpyérumov X € X Si& Tiis ouvapThoews ¢ dvrioToryileTan
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pie kai pévov eikdv, 1| &pIBpNTIKN TR ToU poveovipou ¢ (x) € E, Snuioupyouv-
Tan BieereTarypdva (elyn émas & (0, 0), (1,2), (5,10) kad yevikéds 16 (X, ¢ (X) ).
Supgevoluey v& oupPoAilemuer TH ek @ (X) TOU GpYETUTIOU X HE TO ypaHUc
y, SnA. Bétoper y = @ (x) A xad y = 2x. ToTe xébe SrareTorypévor feUyos Tinédy
TV PeTaPANTGY el THY popeTy (Xo, Vo). TO cuvohov adtéov TV BSioTeTory-
uéveov [euyddv, &moTehei THY ouvdpTnow — povavuupor @ (x) xal eiver Eva bmo-
cOvorov to0 Kapreowaved yivopévov I X E.

B) Movévopov neprocotépov petafintdv. “Eortw TO povevupov 2x%z,
16 brmoiov oupBolilopey : @ (x, z) = 2x%. *Eqw TO pév x efvan oToiyeiov ToU
ouvdhou 3, = {—1,0,2}, 76 & z ToU X, = {3, 5}, ToTE oynucrrifovTon Bioare-
Taypéve Jebyn (x,z) €2 X 2, kai els kobéva amd alra dvTioToiyifeTon s
glkdw ) &pibunTikn Tip @ (x, z) ToU SobévTos povewwipou. TTy. Bix x =—1
kad z = 3 8nA. 81&x 10 (— 1,3) dvmiororyileTon Ay T 2 (—1)*-3=2- (- 1) 3 =
= —6 ToU povewipou. Mpagopey ouvffws : ¢ (—1,3) =2 (—1)*- 3 =—06. Aix
7o (2,5) dvrioToiyos eikcov elvon ) &piBunTI? Tiuf) TOU Hovawwluou : ¢ (2,5) =
=2-22-5=2-8-5=80. lewixé@s els 10 (X, z) dvrioToixileTon dos elkdov TO
? (x,2).

Emeidn 2, X 2, = { (— 1,3), (= 1,5), (0,3), (0,5), (2,3), (2,5) }, dvnioToi-
Xes TO guvohov TGV eixdvewy elvor E= { — 6, — 10, 0, 48, 80 }. Ta fetyn (0, 3)
kai (0, 5) Exowv cx eixdva To 0. TIGAw Aormov SnuiovpysiTar pic ouvapTnals -
novcovupov pé dbo avetaptiitovg peraPhntds, Tas X €2, kal z € 2, énpTnuévny
peTaPAnThy TO wovdwuuoy ¢ (X, z) = 2x3z, mebiov Opiouol TO ) X Fp kol Tre-
Biov mipédv 10 E. ‘Opolws &fetddovTal GUVXPTICTELS - HOVCIVUPA TIEPLOCOTEPLWV
peTaPANTEY. “ATO Tous duwTépw UtroAoylapoUs &pi1BunTikGy TINGY HOovwVUoy,
Eyopey 811 :

Awa va drohoyicwpsv thv apBuntikiv Tiunfyv £vog povovopov di1a dobsicag
npag tév petaflnedv tov sopickopey mpdTOV TAS duvapslg T@V  petafintdv
Kol katdémy 10 yiwvopevov tdv EEayopévov.

T) "Opowa povdrvopa. "Opota AEyovtal Ta povOvupa, t@ drola Exovv 10 abtd
KOpLOV TGOV, )

T.x. Té&: 0,2x% — 7x%, :23— x5 gfvon Spoia povovupa, kaficos kai T& 3xty?,—2xiy2.
T& 8poiax poveovupa Biagpépouy, &v Biapépouv, HOVOV KOTA TOV OUVUTEAECTNV.

Ta dpora povaovopa pé evvieheotdas avtiBitovg, Aéyoviar avtifsta. TT.y.
T& 2xy%z, — 2xy%z elvon dvTieTar povcovupar.

Auvapefa va Becoprjowpsy s GOl poVVUUA 6§ TTPOS Uicw T TTEPICTOTE-
pos MeTaPANTSS Toov, Xwpils va elvan Spota ¢ TTpos GAas TAS METOPANTAS Twv.
Ty, & 18x%yw, — 4ax3w elven Suola dos Trpds Tas peTaPAnTas Twv X Kal .

51. TIPAZEIE EIl TON AKEPAION MONOQNYMON.

Al Trpdtels Eml TGV TPayUaTIKGY &piBuddY yivovTan kol £l TEV Hovwvy-
ueov, 81671 kdBe povdvupov elvan Evas TpaypaTikos &piBuds, Stav ai peTaPAn-
Tai Tou dvfikowv els O R. ’loxUouy Aoirov SAan al yvewoTal pas i816TnTES TGV
Tpdtewr (SvTipeTaBETIKT, TTPOCETAIPIOTIKY, KATT).

74



A) IIpécBeorg povovipov. (Atv 8 Eetdowuey T doaipeov, B16Ti i &pai-
peC1s OXETIKOU &p1Buol &Trd &AAov dvdryeTan gls Ty rpdatieav Tou dvmiBéTou Tou).

Awd va mpocOicopev povovopa ypagopev T Eva katomy tod drlov pé 1o
npd adtdv npoonuov. ‘H naphotacic, mov mpokdntel, Aéyetar dfporopa tdV So-
Béviov povovipoyv i dpov.

TLy. 10 &bpoioua TGV wovevipwy : — 3x4, 2x3, 8x?, ——35~ X elvan ) Tapd-
E 5 3 5 . 5 5 > .
oTaots : — 3x* 4+ 2x°% 4 8x% — = X AUTN AéyeTon kai molv@vopov. AvtioTpd-

s TO ToAucwupov 223y — 3zy? — azy + 10 elvan &polopa TGV poveviucoy
fi 8pwv : 2z%, — 3zy?, — azy, 10.

B) *Avayoyh dpoiov dpov. Elvan yvwotov 811 toylerels 16 R 1) iodtns :
@: (@+Pp+v)p=o0opn+PBp+yp kad & oUThS 7 :
ap + B +yp = (@ + B + v (2) (Gati;)

KoaTd Thy (2) Aéyousy 811 gig 10 &Opowopa ap + Pp + yp 10 p elvan koivog
napayov tdv tpov kai it tLayetam z‘.mc‘té napevliosws, 10 6¢ dbporwopa tpénetar
gig ywopevov nopayoviov (a + p + yu.

To &Bpoicua Aorrov Tév duoiwy poveoviuwy : — 5x3, 7x?, 12x%, — 2x% elvan ¢
—5x83 L 7x3 4+ 12x3 —2x3=(—54+ 74 12 — 2)x¥ = 12x3

’Etrions elven : 7,502y — 2,5a%y3 + 60y’ — 12a%y® = — ofy®

“QoTe : To #Opoiopa dpoimy povovopwy sivar povavopov dpotoy mpog advtd,
10 Omolov Exel cuvieheotilv 10 d0poropa TAV GUVIEAECTAV TOV.

To &Bpoicua BUo avmiBétwv povoviuwy sivor 0. T.y. T& dvrifeta pove-
yupa : Ta?px?,—TaPx?® Eyour &bpoiopa: To?Pxd — Ta?Bx® = (7 — 7)apx® = 0.

‘H Tpdofeois Spolwy povevipwy AéyeTal kol avaywyr opoiov dpov.

AZKHZIEIZ

118) Eis T0 ogUvoAov T = {%, -1,0, %, 2} bpileTan 1 owvdpTnas @(x) = 6x%
N& ebpebf 16 olvohov Tév eixoveor E.

119) Eis 16 olUvorov Z = { -1,0,1,2, -%-} SpileTen 1) owvdptnals @ (x) = 4x3. N&
gUpefolv &pyETUTTX X € 2, T& oToia v& Exouv Thy auThy elkova.

120) AiSovrat T& oUvoda X, = {—2, —-1,0, %} Kol 2= {],2,3}. N&  eUpefolv ol
&piBunTiked Tipal ToU @ (X, y) = — 3x%y, #&v X €3, xal WE Z,.
121) N& eUpeBouv of &piBunTikai Tipod TV poveviuwy  4ofPx, — 2apixty
apfxy?, — Tapixw, — a’x?w?, STav a=—2,{3:—;—, X =-3 \p=27, w=-—1 ;

1
122) To olvohov X = {— 3,—2,—-1, 5 1,0 } &mekovileTon TpdToV WE THY @ (X) =

| ro

= 3x5 kal karomw pi Ty f(x) = 3x3.
N& eUpeBolv T& olvora T elkévey E = ¢ (E) kal E; = (Z) kol 1& olvora Eu E,
kai E M E,. Tlola ororgeia ToU = Egouv ThHY adThy elkéva eis Tég SUo dmeikovioers ;

123) To olvolov povwvipowy:
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1
= {—?_x,;;— x?, 7x, — 8x3, — 5 S Oae—cd VRN X 2 xS } vayx wplodii els kKA&-

oels Opoiv povevipwy.
124) N& yivour al mpdters :
2 1
)i =Bxitpiax (= 2x) 5B sl e W = (S R D
y) 3By — 20p2x — 4o?Px + Safiy — Bafxy

I) Hoikanhasiaopds povovipmy. Atk v TOAAGTAGOIGCWUEY HOVAVUL,
oynuaTi{opey Eva ywduevoy - povivupoy -, TO &mroiov Trepiéyel SAous Tols Tro-
payortas TGV poveowduwy kol pdvov oUrovs. TO povevuuov TOUTO TIPETTEL v
AGPn Ty TeAikny Tou popemv (§ 43 A).

TI.x. TO ywopevov TGV poveviuwy @ A = — %‘X“Y: B Br s v
A-B= (_ %xciy ) - (Bxyw) = — *?" Xty Bxydes = — ;_ 0
. wovicy
=- = Xy,

“Qore : To ywopevov povovipov sivar Eva povovopov, to dmoiov Exel g
cuvieheotiv 10 yvopsvov 1@V cuvichesT@V 1OV 808iviey povovipov kol KO-
pLOV OGOV TO YIVOpEVOY T@V KupiwV moGdY adTdV.

Eis plav 8Uvauw povewvipou épopudletal 1 i810Tns «ridg dydvetar yivo-
pevov gig dOvopy woi dOvapig gig dovapivy.

My (2x%)2 =22 (x®)? = 4x5, (— 3x%y%)% = (— 3)2 (x9)3(y2)® = — 27x12yS,

BEdv & A, B, I, elvan dmroiadnmoTe povedvupa TO Yivdpevov Twv SUvaTal
v ypagij ABI fj BAI ) T'AB xAw. ’Emions elvar (AB)[ = (AlNB = A (BIN).

AZKHZEIZ
125) Né& yivouww ocl Tpdtes :
S DIE oy ) (f X)BIR(S s ‘) (~—X’) (10x%)
y) (3xM) (—2x*) 8) (—2x%)*- (—}.?)J ) (= x‘) (— X2)5

126) N& yivouv o mpdters :
1 2
@ (=5~ @) (= 5 @) (= 3wt B) Skt (29442 (= 3¢¥) (b e N).
7 1 2 1

¥) [(orx®)]* (ox?)e - ( w) 8) (5 X)) (— 3 xyw) ) (— 5 *px?)(— 5 oPixy) 9’y p).

127) N& 6p1087) 6 ouvteheaThs kai 6 Pabuds s pos Tas PeTPANTAS X, W, Z TOU yivo-

5 1

uévou ( I XWI) - (= g X*z) - (dwyz?).

A) Awipeoig povovopmv. Aidovton T& poviovwpa A = 16x°y* xkai B =
= —4x?%y? kad EoToo &T1 UTrdpyel Eva TpiTov drépaiov povdvupov I, TO dTroiov TOA-
Aamhacialopevoy tml 10 B v Bidn ywduevov 16 A. O elven : A=B-T. To Il
AgyeTan 10 mnhikov tijg Srarpéceng A S1a B, 1O A AcyeTou 6 Sranpetéogkal TO B 6 bi-
apétng autiis. O& AapPaveTen wéwtote B # 0. *H Sixdpecis A &1 B 8ider 1rr)-
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Alkov : A : B = 16x°y* : (— 4xZy?) :I_iff:! = — 4x3y?, Goe elven [ = — 4xdy2,

Els Thv Siaipecv oty 2papudleTan 1y iSi16tng Tév Buvdpewy of @ o = b
Smou of u kol v elvon dépaior pny &punTikol kel W = v.

“Yrapyer 10 nnhixov I' Gg-dxépaiov povdvopov dtav, kei povev dtav, 6 duo-
petiog A nepiiyn tolg maphyoviag tob Sarpetéov B xai kabéva pé 2xBétny ioov ij
peyalvtepov.

Iapadeiypata lov) ( —% cx‘ﬁzy) : Gaty) =— -;— 2tawa# Okaly#0.
20v) ( -%— xSy Ay (% x%y?) ) =— %5— gav xy # 0.

4 )
3ov) (— —12— x 3ot ) ¢ (—3xwb) =% x%x :T = —é—z%:—l, tv xw # 0.

To mnAikov Btv elvan dwépaiov poveovupov. Elven xhaopatkdv (§ 49, A).

AZKHZIEIZ

128) Né& ebpedfi 16 Tnhixov Té&Y Siaipéosay

@) (— 20x%) : (5x%) B) (= 15x8) :(— % x4
¥) (= 3x2)? : (=2x%) 5) (= 4x%) : (2x)°

129) Na& ebpedfi Td mnAikov Tédv Sicupéoeww
o) (Bow™) : (— 2ach) B) (—6x'y") : (= 2xy")

Y) (2 X9tz (= xig) 8) (T°yw) (= 2x2y7) : (- l4xiyfiar)

130) N& eUpebfi 16 mnAikov T&V Sicnpégewv
%) (20B)? - (= 3aPty?)’ - (= 4oty : (= atply?)"
B (-2 atpyn)® - (— apty) s (- o ooy

52. AKEPAIA TIOAYQONYMA.

A) ‘Opropds. "Aképaiov molvdvopov kaheita 10 (Ghyepprkov) G0poropa dice-
paiov povovipwy, ik 1dV dmoimv 8o Tovhdyistov eivar dvopoia.

T& poviovupa, TéY Smolwy TO &bBpoioux (§ 51, A) &moTehel fva ToAUG-
vupov AéyovTan Kai dpor tod mohvevipov, oi 8¢ petaPAntal alTdv elvan ai
peraflntai tod molvwvopov. Elvon @owepdv &1 Eyopev molvwvupa pg piow 1
Kol TepiocoTépas peTaBANTAS. TT.x. TO 2w? — 50 + 7 elvon wids petaPAnTis, Tfis
w, 8@ TO 3x%y — 2xz2 + 8z elvan ToAuwwupoy TPIGY PETAPANTRY, TGV X, ¥, Z
gp’ Soov Btv Gpiobn dos oTafepd xavbva &mo T YplupaTa QUTE.

Eis k&Be troAucovupov ta Spora povaovopa dvtikabioTavtar pé TO &poioud
TwV, TO dTrolov eUpiokeTal 81 THjs vayayiig curdw. TI.x. :
—3x4+%x2—% X +8x‘—-:12—x2+x4+ 15 =6x‘+3x2—-%x+ 15 xa
2x2%y3 — 5x%y + 3x%y® — 2x3y 4 Tx%y — 6x%y = 5x%y? 4- 2x%y — 8x%y.
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ZupPoixéds ypagopey : @ (x) = 6x* + 3x% — % x + 15

@ (x,y) = 5x%° + 2x%y — 8x%y

Eis T& @ (x) kai @ (x,y) 8&v Umépyouv Spoiot épor. T moAvdwpa cUTd
Aéyovtan ouvertuypéva 7| avmypéva moAucvuua. IMav avnypévov molvdvopov
né 800 Bpovg Aéyetar Srddvopoyv, pé tpeig dpovg Afyetar TprOVLHOY.

O0tw T& 3x4—5x, ax* — P, —4x3yw + 2ap elvon Sicovupe, Ta B¢
x4 4 6x2— 12, X’y +aw+y, ox®+ Px + vy elvar Tprcovupe. TT&v povavupov
BecopeTTan s oUVETTTUY Hévoy TroAucdvupoy Ty, 2x° = 2x° + Ox? + Ox3 + 7x>—Tx2

Efs kéBe moAucovupov elvan Buvardv ol dpor v Torofernfolv kaTd TpdTOY,
@oTe of kbEron wds peTaPAnTiis va Paivouv alfovopevor (Gviodoar dvvapels)
| AaTToUpevol (kotioboar duvapeig). (C1816Tns This dvTipeTabéoecws 7 Tijs &dia-
goplas dos Tpos Ty Béow els TO &bpolopa).

M.y. of &Bétan ToU x &is 10 @ (x) = 5x* — 2x% + 7x2 + 15x — 6 Paivouv
EharToupevor. Efven To @ (x) Sratetaypévov kata tdg katiovsag toix. To @ (w)=
=2 % w -+ 13 w? — 8 w? elvan Sratetaypévoy katd 1ag Gvioveag tod w, TO Bt

O (x,y) = 3x3 4 2x%y — 5xy2 — y* elvon SiaTeTarypévoy kaTQ TAS KATIOUOGS ToU
X kal kot Tas dvioUoas ToU .

Mndevikov AbyeTar TO TroAucovupov, Tou oTroiou SAor oi Gpor elvan pnde-
VIKE  MOVGVUUQ.

"Avtifeta elven SUo ToAudvupa, dTav Exouv Tous Opous dud SUo duTifé-
Tous TLx. T& 3xy —5x3y2 + 4y — 7 kai — 3xty + 5x%y%2 — 4y + 7 eiven &vri-
BeTa.

B) Babpog molveviopov. Babpog molvwvipov dg mpog piav tov petafinnyv
Léyetan 0 pEyrotog ano todg EkBitag, Tovg dmoiovg Exel 1) petafinri gig Tovg Hpovg
00 MOAV®VOpOL.

M. TO Tolucdwupoy —2x3%y + 4dxy? — Txiy? + 6x + @3 — 12 =TI (x, ¥)
elvan tetdprov Poabuoy d pds X kol mépmTOL )5 TPOS Y.

BuBpdg molvovdpov @3 mpdg mepiosotipug petafintag Afyetar 6 péyistog
and tovg Pubpovg TV povevipwy tov @5 mpds tas petafintds avrtéc.

Olrw 16 TponyoUpevoy roAucvupov TT (X, w) elvar s Tpods Tés peTaPAn-
T&s Tou X, y &xTou Pabuol, 81671 ueyioToRdBuios Spos Tou elvan TS wovcvuuov
— Txty?, 1o dmolov elvon Ektov Pabuol s Trpds X, Y.

To mohucowupoy (e, B, v) = 5a2p2 — 2a3By? + % c;ﬁzyz — 7y elven Tpi-
Tou PafuoU dos oS a, TpiTou G5 TPoS B, TETAPTOU @S TIPOS Y, TELTITOU €O
Tpos o kai B, EBBSUOU dos TTpos & kal y, TrEpTITOU dos Trpds P kal y kal dyBdou
&5 mpds a, B, y.

I) Tevikn poppi| dkepuiov molvwvipov pvostol Pabpod dg mpog piav pe-
tafintiv x.

MMav guverTuyuévoy dxépaiov ToAucwupoy slvan Suvardv vd SiatdooeTan
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KOTG TG&s qviovoas ] kaTiovoos Buvépels mds petaPAnTis Tou. Oftw m.y. TO
O(x) = 3x°—2x* 4+ Tx® — % x2 4 8x + 47 xofws kai TO

F (x, ¢) = — 2x% — 4x3® 4 13xy — y? elvon BiareTaypéva katd Tds Kotiol-
oas Suvdapels TRs MeTaPANTRS X, &0 TO
I ) = % w3 — Swx + 2w?x? — 7x® elvon SiareToryuévor kord Tas  Aviou-
oos TOU X.
‘Eva roAucovupov ds Trpods piav peTaPAnThy Tou X SiareTorypévov Kamd
Tas KaTioUoas Suvduels aUTis 8& Exn THY Yeviknv popeny :
At 4 APt 4 Axh-2 f AgR3 4 LA x+A, )
&mou 6  sivan UOIKSS &pIfuds xal of curteheoTal A, Ay, A, . . A A g
dpiopévol apifpol i TrapacTdoels dvetdpTnTol Tiis peTaPAnTis X. T ToAud-
vupov (1) eivon puooTou Pobuoy, tdw elvoa A, # 0.
‘Eqv SiaTax8ij ToUTo kaTd T&s dvioUoas ToU X AapPdvel THY popery :
A +A X +A X2 L+ AT At (2
’Edv SAo1 oi ouvTeAeoTal ToU (1)elvanr Si&gopor ToU undevds T ToAuwm-
vupov Aéyetar mhfipes. Ta dvwTtépw moivavupa @ (x), F (x,w), Z (w, x) e
TATPT &S TTPOS TNV BETAPANTIV X.
“Evet pr) TrAfipes TroAudvupov s Trpds piov peTaPAnThv Tou AéysTon kad
ghharéc. Ty, 10 2ax® — 5ax? + 8x elvon EAAITEs s PSS TO X.
“Eva E8AAITrEs TroAucovwvpoy SUvartal va cuptrAnpeodf 81 pnBevikdv poveo-
vopwy kai v AGPr) Thv pop@tv TAT|pous TroAuwvpou. Ty, T 5x* 4 7x ypdgeTan
5x* 4 0x3 4 0x% 4 7x + 0.

A) ‘Opoyevég molvdvopov. "Eva axépmov molvdvopov Aéyetar Opoyevig

dtav dror Tov ol Gpor givar Tob avtod PBabpod g mpog tag perafrnrag Tov.

TT.x. To moAucdvupor 3x — 2y + w elvon Spoyevés mpwTou Pabuol, T
x2 — 7xy + 4y? Suoyevis Seutépou Pobuol, TO x84+ 2xBy — % x5 Spo-
yeves TpiTou Pofuou, s wpos Tas peToPANTEs Tewv. TO ToAuvdvulov
— 4a® 4 2aPy — Py? 4+ yo? elvon Spoyeves TpiTou Pabpol ds mpds «, B, Y-

’Edv oi dpo1 &vds TroAucwvipou ypoagouv ko oudSas, doTe kabe pia &
a¥TéY va slvon Opoyeves ToAuwvupoy Kal 6 Pobuds dpoyevelas Tns S1&gopos Tou
BafuoU Tév Umololtrewy, 8& Afywpev 8TI TO TroAudvupoy sivar Satetaypivov
ka0 opoyeveig opadag mwy. 1O (5o — 2a®P 4 3af?) + (o 4 P2 —af) — Qa +
+ B) + 13 elven BixreTarypévov els Téooopas Suoyeveis Suddas.

E) Too molvdvopa. Avo moAudwupa Aéyovtal Tea, dTav Exour ThHy alUThy
CUVETTTUYHéVTIV poppnyy, 8nAadt) ol épol Twv elvan dwdk 8Uo ToU adtolU Pabuol
@§ TPOS TGS METOPANTAS Twy Kol PE TOUs a¥ToUs GUVTEAEGTAS.

Myx. To ®(x,y)=—3x*+ 2xy? —5xy + Txy? + xy — @3 + 5x%y  kad

To TT(x, y) =— 3zt 4 Ix¢? —4xy — @3 + 5x% celvan foa, 161 T
T (x, W) elvan f) ouverrTuypsn poped ToU @ (x, y). Ta Buo modudwupa O (x, )
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kel TT (x;, @) Aéyouev &1 Tautifovtar kad 1) iodtns @ (x, @) =TT (X, y) AdyeTtau
TaLTOTNG.

ET) Kvkhikf) petatpont] ypoppdrov — Tuppetpikd molvdvoupd.

Aidetcn 16 moAvcovupov TT (o, B, ¥) = 302 — 2p% + 5y2 — 7aPy. ’Edv eis
TouTo dTrou « TeBf) To B, STrou B T Y kai Trou Y TO o, TPOKUTITEL TS TTOAUWVULOY
M(a, B, ¥) = 3B — 2y® 4 50® — TBya. Aéyopey 61 16 TI'(q, B, y) Tpoxéxuys
amo 10 1T (a, B, y) Bi&x kvkhikfig petatporniic Tév ypapudrwy o, B,y. ‘Ovoiws
&md 70 TT° (0, B, ¥) 81& kUKAIKfis ueTaTpoTriis TGV o, B, Y TPOKUTITEl TO TTOAUC-
wupov T1 (o, B, ¥) = 3y? — 2a® + 5p2 — Tyap.

‘H kukhixn) petarporrsy petafl BUo pévov ypoaupdTwv Ay, TEY a xai B
els fvar ToAvcowupor ylvetan Six Tfis QuTikarTaoTdoEws TOU & S1& ToU P Kol Tou
P 8i& Tou «. ‘H perarporh) alitn AéyeTan kod dvadhayi tdV o kai . AT TO
moAucowpor @ (a, B, y) = — 50 + 2B — 4af + o2y — y* 81 dvoRAayfis TGV
o kol B mpokUmTel TO @ (o, B, ¥) = — 5B? + 202 — 4Pa + Py — Y

"Av fvo ohuduupoy Bty petaBdAdeton Bid Ths fvadAayfis SUo ypauud-
Ty Tou 8& Aéyeten cuppetpikdy s Tpds TA ypdupaTa clrTd.

TLy. 16 mohudwupoy @ (x,y) =x2+y2—Txy + 6 elvar  GUULETPIKOY
s TPos Tas BETAPANTSS ToU X, W BISTL 1 EnadAayt) TE X, Wy 5i8el TO TTOAU-
wpov @ (p, x) =y? +x2— Tyx + 6 10 dmrolov elvan ioov pt T @ (x, ¥).

To moAucwupoy 5 (x2 + w?) — 3xw + 2¢x + 2¢20 — 12 elvan guppeTpikdv dog
TPOS T& YPAUMOTS X, 6.

Kukhikov i kokhik@dg oupperpikov Aéyeron Eva nolvdvopov tav 1] KUKALKT)
Hetatponi t@v ypoppdrov tov div 10 petafaldel.

TL.x. T& mohucwupa 2 (x + ¢ 4+ @) — 15, 3 (x2 + w2 + 00?) —x — y —w +
+4x+ Y+ o—8xyw+2, x4+ yi4 d— 2xyw + 15 elvar  kukhik& 7
GUMLETPIKA TIOAVGIURA G5 Trpos Tds HETOPANTAS TWV X, W, co.

"Edv 70 moAuamvupor O (X, y, w) elvar OUUUETPIKOV QOS5 TTPOS TAS HETAPAT-
Tas Tov, B1& KUKAIKT BETATPOTITiS aUTEY TPOKUTITEL TO TroAucvupoy @ (y, ,x)
kai 7 iootns @ (x, g, w) =0 (y, @, x) elvar pia TawtdTns.

To mohucovupov K (x + v + 2), 6mou k dvetapTnTov TAV X, ¥, 2 elven T oAU-
CVUHOV CUPPETPIKGY Kol Suoyeves TpdTOU Pabuol G5 TPdS X, Y, z, V@ TO
kK(2+y>+2) +A(xy +yz + zX) eivon ouppeTpikdy kol opoyeves BeuTépou
Babuol, tdwv T kA clvon duetdpTnTa TAV X, ¥, 2.

AXZKHZIEIX

131) Eis 1é& fmépeva oAvmvupa v yivouv of dvaywyai TéGV Spoiww Spwv, va oplodij
& Pabpds kaBevds s Tpods T& ueTaPANTES Tov, v eUpedolv T& Toa kal T& &uTiBeTet TOAUGILPG

2x* —5%2 + 3x —x2 4+ 7x — 8, a— 2ap + P2, Xw? —3x’w + 120 — 5, B4 a® — 2ap,
dxyo — Txy + 592 4 12xy — 6xyfeo — 4, — 8 + 10x — 6x° +2x%, 5—12w — xw? +3x%w.

132) T& tmdpeva oAudwupe va ypagolv els Thv dunypévny Ty Hopehy, v edpedii &
BoBuds kadevds cog TPOs TaS PETAPANTSS Tou Kal v Sratayfi) xaTd Tas dvioUoas Suvdpels wids
& auTdv,
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7x% — 5x 4 2x? — 6x% —x3 4 8x — 13x® + 45
— 5x2@3 4 Gxyt + 3y — 8xyt + 12x3y° — 4ys + 2xyt —3xy
1 1 5 1 1
— Tws + Tm'—’x——ﬁj— wx? + Tw3—x3+w2x77mx’—100
2xy — X2 + @2 —4x + 3y —Sxy — 2x* - x —y + 41
*ATtd T& ToAudwupa aUT& Troiov efvar Supoyevés ; Trolov SiaodooeTon kaf’ uddos
Spoyevelas ;
5l
133) N& oyxnuaTiodfi 1o mohudvupoy ueé Gpous T& HovevUpa — e x4, 2x3, —x, Tx?,
1

2

= X 4x?, 5 x4, x5, kal v& ypagf] Umd Thy ouvemTuypivny Tou popgfiv. N& eUpedfi 6
Babuds Tou kol v& Bratayfi xaTta Tas kaToloos Suvduers Tou X, N& tletacdf) tw elvan TAR-
pes T} EAAMITTES TTOAVGVUHOY.

134) Eis 70 ouvodov T@GV povwwipwy

1 2 o

o — {— X2y, 5xy, — 2xy72, 5 XY, 4x3y, —4xy?d, = Xy, 2xy?, —x%y }uét eUpeBolv ol
kA&oeis TGV Suofwv poveovipwy. N& oxnuaTiodi T Tohudyupoy it dpous Ta oTonyEia ToU
I Troios efvan & Pabuds ToU ToAuwvUpou ToUTey s Tpds X, s oS Wy, s TTpos X kal Y ;

Né& Siccray8f To Tohudvupoy KaTd Tés dvioUoas Tou y. N& éfetaodi fav elval GUUPETPIKOY
s Tpds Tas peTOPAN TS Tou.

53. H ZYNAPTHEIZ TTOAYQNYMON,

A) "ApiOpnriki] Tipf] molvevopov mds peraphnciic. Aldetar TO TToAVC-
vupov @ (x) = 7x% — 3x2 4 5x — 6 Tfis peToPiTiis x. ’Edw f) x elvon oToryeiov
fvOs ocuvdhou &pBud Ax. Tou = {—1,0,1,2, }, TéTe Six kéfe x €2 Bi& ToU
mroAuwwipou ® (x) 8& Spiletan piar dvtioToKos eikcv. Aid va UmoAoyiowuey
Thy eikdva Evds &pxeTUTIOU LY. TOU X = 2, Umrohoyilouev kéBe dpou ToU @ (x)
Ty &piunTikty Tipny (§ 50, A) 81k x = 2 xai TpoobéTopey TS Tinds. Od Eyoo-
HEV D1c % — 28
O@)=7-22—-3-224+5-2-6=7-8-3-44+5-2-6=56-12+410—

— 6 = 48.

Mz &potov TpéTrov ebpiokopey : ® (— 1) = — 21, ®(0) = —6 kai @ (1) =3.
To cUvorov T&Y eikdvey elvon E= {—21,—6, 3,48 }.

‘H epeais Tiis elkdvos @ (o) Evods dpyetUmou X = o Aéyetal kai  broko-
viopds g apOpnuikiic npfic ToU ToAucvipoy @ (X) Bidx = a.

Awd va Drnokoyicopev TRV ambpnukiy npiv £vog mokvevipov did dobsi-
cav Tuiv tijc petaPiniiic tov droloyilopev tiv dmbpnuikiy Tpiy ka0 Gpov
Tov Kai npocBitopev Tag evpebsicag Tipdag tdV Gpav Tov.

Mé T& dweoTépw Exouev TNV &TEIKOVIOW !

D:Vx:xeXT— O (x)=(7Tx3-3x2+5x—6) k.

‘H &mreikdviois ToU = els 10 E elvan povoorjuavTos, émoudves Exopey micw
ouvdpTnoty, 1| ol 8& Afyetan xal
covaptnaig — mokvdvupoy @ (x) = 7x* —3x* + 5x — 6.

To S elvan &var ouvohov oxeTIkGY &piBpddv 7 xal a¥Td 10 R, omore 10 E
& elvon Bva &piBunTikOY oUvoAov.
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B) ITokvdvopa neprocotepov petafintdv. Aldetan 1O moAudwupov
O(x, y) = 3x%y — Sxy + Ty? —4 TV peTaPAnTéy X, W.

Eawx =2,y =—4, 8& Eyoopev: (2, —4)=3:22- (—4)—-5-2:-(—4) +
+7(—4)2—-4=34-(—4)—-5-2-(—4)+7-16—4=-48+4+ 40+ 112-4=
= 100. ‘O &piBuos 100 AéyeTon &piBunTikd) Tiphy ToU O (X, y) Si&k x =2 kad Y =—4.

Ak xdBe Biotetaypévoy (eUyos (x, y), 6Tov x eR kal y R, 6& Umo-
Aoyileron pia apifunTixn Tiun ToU ToAvwvUuou @ (x, y). Anpioupyeital Tolou-
ToTpOTes Wict &meikoviols Tou ouvdAou R X R els &va &piBunTikdv civolov,
TO oUvohov T&Y TipdY Tou @ (X, ). ‘H &meikdvois adth elven povoonuovTos,
elven SnA. pla ouvdprnois.

Al peTePAnTad ToU TroAuvcwvipou Aéyovton kai dveEdprntor petafincai,
v TO ToAuGwWUpoY elvon EEnpTnpévn petaPinth. Zuvnfcs Adyouey «ff ouvdpTn-
o5 ©(x,y) =3x% —5xy + 7x*—4» kal éwooluey, o eimropev Tponyou-
LEVES.

"EmexTeivovTan Té dveoTép els ToAvdVUNa E TrEpIoToTépas TGV Yo peTa-
BAnTSs.

AXKHZEIZ
1 3
135) Té olvorov Z =14 0, 5 1, o 2 ¢ &meikovifeTon pt T @ (x) = 4x? — 5x + 3.
N& eUpedf| 16 oUvohov TipGY Tils ouvapThoEws.

136) ToU moAvewipou TT(x) =% + x*— X — | v& evpefolv ol &piBunTikal Tinad

M(=1), T (1), T (0), n(%) n(- —;)

137) Tol modvwvipou @ (x, y) = 2x° — 4xy? + 5x — 6y + 12 v& elpefolv ol. &pi-

1
Bunmikal Tiwod STow ) x =2, y=—1P)x=-3, y=2 y) x=0, Y=75

1
S)x == =10

138) AiSovtan T& olvora 2, ={—-1,0,1,2},5,={—2,1,3} xal T mwohudvupov
O (o, P) = 20 — 5aP + P2 ‘Edw a € Z, kol B € Z,, v ebpedij 7O alvohov TV elkdvwy 51 Tol
D (a, P).

139) N& &mewonoffi 16 olvohov Z={—-2, —1,1,2} ut 16 moAudwupor ® (x) =
=x%—5x? &tav X€EZ,

140) Eis 76 alvodov 2= { -3, - 1,0, 1, 2, 3 } opilopev T&s ouvapTioes @ (x) = x °—
—2x° — 18x kal TT (x) = 10x* — 20x® — 9x® N& eUpebolv T& mebla Tipdv T&Y BUo cuwapTh-
TEGV.

141) AiSovran T& obvoha Z={0,1,2,3} xal T={—1,45} ki 7 ouvdpTnols
e(x,y) =28 -3y +5, dmou x € Z kal we T. N& elpebij T6 alvohov Tév eikdvaov ¢ (X, w).

142) Afdeten fy ouwvdpTnois

iV E Y (X yeER x Rﬁ[@(x,lp} = 3x — \p+7]ER

N& Beixfi) 611 kéBe dpiBuds pe R elvan drooodfmwote eixdw {edyous (x', w) e R x R.
“Eva .y, Tebyos elvar T x' = 5, ' = 22 — p. Td (5,22 — p) Exer dos elkéve els THY owwdpTnow
aUTHY TOV p.
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143) Eis thv cuvaptnow Tiis &ok. 142 Beltate 671 SAa T& [eUyn Tiis Lopefis
(x', 3x' + 7), 6mou x’ € R, &xouv s eikdva 16 undév. ‘Oploate 1 [eVyn alta &v X' € Z, émov

1 5
2R T PRICRD
{ 2 . 2}
144)* AiSeTcn 1) owvdpTnois
q’:vcx,w:(x,weRxR—»[qa(x.w)=ax+w+v]eR

Aeitare 611 k&Be &p1Bpds p € R elvan els Thv ouvdptnow adTh elkov Tév dmepapifucv

SraTeTayptvev feuydv (x', ') émou x' € R kal y' = — A %7 + %, & B #0.

145)* Eis Tfv ouv&pTnow Tijs dokfoews 144 Seftate 611 1& fevyn (x', ) € Rx R, ol
Exouv eikdva TO pundiv elvan Tiis popofis (x', — % x' — _g.), BnA. x'= avfaipeTos mpa-
YHaTIKOS &pfpds kal @' = — %- x' — %

146)* Aibetcn 16 olvohov $ = { 2,57 } kol & Suyrgios &pibuds ¢ (x, W) ué x Sexddas
kal y—5 povddas, dmou x €I kol we T, N& elpedfi & olvohov Tév Siyneluwy ¢ (X, ).

147)* Eis Thiv cuwvdptnow ¢ : v (x, y) : (x, y)eR X R —>[fp xy) =5x—y+ EJE R

v& epefolv T& [elyn (X', W), T& bmoia &xouv O elkdva Tov 7 fj Tov — 12 7 Tov ace R. Tlola
{eUyn Exouv s eikdva 10 0 ;

148)* AflSetcn 7 ouvdptnots @ (X, ) = 4x + Ty — 13, Asitote 611 Sha T [elyn

(x, ¥)ER x R, émou x =—2 + 7A, y =3 — 4\, Ae R Exouv ds eikdva elg THY owdépTnow
adTthy TO 0.

54. TIPAZEIZ EIlIl TON AKEPAION TTOAYQNYMON.

A) IIpbaBeorg nolvovipev. "Emeadf k&de woludvupoy elvon &Bpoioua Ty
dpwv Tou, 7| Trpdodesis TOAVWYUHWY elvon pdobeois dBporoudo, Emopéveos
EYOUEY :

Awa vé mpocBicmpev molvdvupa cynpotilopsy 0 molvdvupoy, 10 onolov
nEMEXEL BAovg TOLG Gpoug 1@V SoBivrev molvmvipay kai pévov avtols.

Elvon quotkdv els 1o &fpolopa TéY ToAUwwINwY v& yivow of dverywyad
T&v dpolwv dpwv kad va Tedj ToUTo UTO TAY GUVETTTUY VY TOU HOP@TY.

MHopadsiypota : 1. Na npootelolv td molvdvopa.

@ (x) = 5x° — 4x% + 6x — 1, II(x) = 2x* —x® 4 8x + 13, I(x)=—2x*+3x>—
—T7x +5

Elvar @ @ (x) +TT(x) + Z (x) = (5x% —4x? 4 6x — 1) + (2x* —x* + 8x +
+13) 4 (—2x* +-3x2—Tx +5) =5x*—4x® - 6x — 1 +2x* —x * + 8x +13 —
—2x4 4+ 3x2—Tx +5=4x2—x2+Tx+ 17

: : P : % O (x) = S5x®—4x246x— 1

’H 'Trpocﬁecn; cﬂxu-rr] Bl?fccce:rct‘l OTrws M(x) = 2x8 —x° +8x +13
amévavti. O Spotor  Spot supmlc-xov-rm S(x)=—2x* +3x-Tx+ 5

el THy oUThy oThAnY kal yivetan f)

Tpbadecis kaTd oTAASS. O (x)+ T (%) + (x) = 0x* + 4x° —x* + Tx + 17

A kel O (x) + TT(X) + 2(x) = 4x° —x2 + Tx +17
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2. Na mpootefolv td molvdvupa.

D (x,y) = 2x°y — 3xy + dy?, T (x, y) = — 3x°y — Txy + w2 — 3x?, I (x,y)=
= —xy?® 4 Sxy — 2x%

Evar @ (x,9) + TT(x, @) + 3 (x, ) = 2x% — 3xy + 492) + (= 3xy —
—Txy + @2 — 3x%) + (— xy? 4 Sxy — 2x2) = 2x3%y — 3xy + 4y2 — 3xdy —
—Txy 4 @? — 3x% — xy? + Sxyp — 2x2 = — x%y — Sxy + Sy? — xy? — 5x2,

‘Ihwétnteg. 'Ecv Bobolv Ta morucwuua @, T, Z mds fi mepiocoTépwy peTa-
PAnTéY elvar elkodov va Beiteopey 6T elven :

) @4+ M=+ & (dvniperadetikdTns)

) (@+M4+Z=0 4 (TT+ ) (TpooeTaupioTIkdTNS)

3) To undevikov ToAucdvupoy efvan oUBéTepoy oToiyeiov SnAadn ® + 0 =0
kol (4) Kéfe moluawvupov Exel TO duTifeTdy Tou, SnAadn Six TO @ ebpiokeTan
10 @', dote vé elven © 4 ' = 0.

B) *Agaipecig nohvwvopwv. *Agaipesis tod molvovipov B and tod molvw-
vopov A xaieitar 1) npdsdesic eig t0 A t0b avriBétov tod B.

My tow @ (x) =2x* — 5x3 + 6x2 — 14 kad TT(x) = — 3x% 4 5x2 4 3x — 8§,
elvon © (x) — T (x) = (2x* — 5x* + 6x2 — 14) — (— 3x3 + 5x2 4 3x — 8) =
=(2x*—-5x* 4 6x2—14) + (+3x3—-5x2—-3x + 8) =
=25 —5x% 4+ 6x2— 14 4+ 3x3 —5x2—3x - 8 =2x1—2x3+ x2—3x—6

Ao T& TponyoUpsva TapadelyuaTa oupTepaivopey 8Ti gis kéfe &Bpor-
opa TOAVWYUpWY, S1a v elpwuey THY TeAiknv Tou popery, éZoeipoper Trapev-
Béoers kai ExTeAoUpey dvorywyds Spoiwv Spwv.

Katd wiv éahetyy 1@v napevBicewnv diamistovopev 611 lov) "Eav npo tiig
napevbécemg drdpyn t0 mpéonuov + (if kavéva mpéenuov) oi Gpor Tng pévouv
dnag elvar kai 20v). "Edv mpd adtijg dnapyy t6 —, oi dpor tng petaParlovran sig
1005 GvriBétoug tov.

') Mol arhuciaopog dxepaiov molvawvipov &ni povdvopov. Ak v TToA-
AaTAa@IGowpEy  TOAVCOVUHOY Tl UOVEVULOY, Epappdloder THY  ETIHEPICTIKNY
BiomTa ToU ToAhamAaciaopol ds mpds THY Tpdofeciy, SnA. nodlariastao-
pev kabe Spov tod molvevopov éni 1o povdvopov kai mpocBitopuev ta povévupa,
7oL TPOKONTOLY.

Mopadeiypara : lov — 3x? - (2x3—5x2 + 6x — 4) = —6x5415x4—18x3 + 12x2

X

2ov (w -g—x4+x7’--—6~+ —3—)-6x=—4x5+3x4—x2+9x

Jov (xPy — 2xy + @) « (— 2xy?) = — 2x3y0 + 4x2yd — 2xy®
dov N& eUpebi) T éEorydpevov Tév Tpdtecwy :
A=(x"=2¢) 3y + (xy + 93 (%) + (X + ¢) (— 2xy) —(x + 3) - 292
"Exouev : A = (3x%y — 6y + (— x%y — wix) + (— 2x%y — 2xy?) —
(2xy? 4 6y?) = 3xly — 6% — xAy — yix — 2x2y — 2xy? — Gy = — 3xy? — 12y2,
A) Mokhanhaciaopds axepainy tolvavipwy, To yivdusvoy SUo TroAvwipwy
eUploweTal 8Tas TO ywousvov dUo dBpoiopdTewy, dnAadn tollardacialopey Ka-
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0 Gpov 1od Evdg mOAvWYDROV imi Ghovg todg Bpovg tod Fhhov xai npocOEtopey
18 povdvupd, mOL TPOKHTTOLV.

IMopodeiypata : loy Na edpebfj 0 yivopevov tdv TOAVOVOLOY
@ (x) = 3x2— 5x + 6 xai I1(x) = 2x + 3.

*Exousv : O (x) - TN (x) = (3x2—5x + 6) - (2x + 3) =3x*- (2x + 3)—

_ 5x-(2x+3) +6-(2x + 3) = 6x® + 9x® — 10x% — 15x + 12x + 18 =
6x% —x2 — 3x + 18.

To rohudwupoy @ (x) elvat 20u Padpol, 16 TT (x) elvan lou cog TPos Y
pETaBATTHY Toov X. TO ywopevov Toow eivat 3ou Babuol Bnh. boov elvar TO &dpot-
oua TGOV Pabpdv T&Y Bobivtww TTOAUWVULV.

T& Yo TroAvcwupa O (x) xai TT (x) elvan BlaTeTorypéve KaTdr TAS KOT10U-
oas Suvduels ToU x. TO ywdpevdy Toov émiong elvat SIOTETOrY UEVOY KOTQ TOS Kat-
Tiouoas ToU X. Eis 1o ywduevov @ (x) - TT (x) 6 peyrorofdBuios 600s 6x3 givan TO
ywépevov Tév SUo ueyioToPobuicov Spwv TGV TOAWIUMGY ® (x) xai TT(x),
3x2 - 2x — 6x3, 6 8t EAayioToR&OMos Spos elval TO ywdpevoy TV Buo ghay1oTO-
Babuicov Spoov Taw @ (x) xai IT(x), 63 =18,

Elvea pavepov &1 ool oi 8Uo por els T ywduevov Gmépyouv Tav-
ToTe kal &v dkoun Aol ol &pol évBiauécou BaBuou ué Tas dverywyds yivouy un-
Sevike povvupc. "QoTE T6 yivopevoy 800 pi pndevikdv molvevopmv odditote
yivetar pndevikdv molvdvopov ij kai povdvopov.

20v Na gbpedij to yrvopevov tdv molvvipoy :

@D (x) =3xt—53 + 6x2—x +2, I(x) =x* +5x—2

A& v oM aTAaoi&awpey T& TroAuduia O (x) kai TT (x) Bétope, Streog
elc Tov ToAAaTAXCIaouOY TGV dkepaiwy, s TohamAaciaoTéor 1O @ (X) kal
moAamAaciae Ty TO [T(x), Umoloyilouev 8¢ T& uepikd ywopeva @ (x) - x5,
O (x) - 5x kad @ (x) - (—2) kai SiaTdooopey, MoTe TA duoia povivupa ve eupl-
OKWVTAl KATS OTHACS.

O (x) =3x*—5x%+ 6x2—x + 2

i) = x2 1L 5x —2

(x) - X% — 3x°— 5x° | 6x* — x®4 2x*

D (x) - DX — 4 15x% — 25x% 4 30x® — 5x2 4 10x
D) (—2)= — 6xt410x3—12x2+ 2x—4

® (x) - T (x) = 3x° -+ 10x° — 25x* + 39x% — 15x% + 12x —4

‘H tpooBecis katd oTnAas Bider TO {nTouuevov ywoépevor O (x) - TT (x).

3ov. (x4 xy + 59 - (x — @) = (22 + xy+y?) - xHEHY+Y) - ((9)=
= x% 4 x%yp + sz_xzkp_xw-z_q,:;:xuﬁwa.

dov. (2a2p — 3aP? + S5ap —6) + (ap — 2) = 20} — 30’B® +- 5a%B? —
— 6ap — 4a®B + 6aP? — 100P + 12 = 2a°p — 3a%B? - 5028 — 4a?p + 6of® —
— l6af + 12.

E) ‘Isidotnteg tob mollamliaciacpol molvevipwmy. ’Edw Sofolv T& TroAu-

»

Gvupa @, T1, 3, wds fi mepiocoTépav ueTaPAnTév elvar edkolov v& &mrobeitoopev
Stielvan ¢
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D O-M=T-0 (dvriperabeTikéTns).

2) (- Z=00 (T1-%) (TPOCETAIPICTIKOTNS).

3) QL=

4) A& 6 dxépoiov ToAuwvunoy @ Biv elvon SuvarTdv v Trpoobiopiowopey
7o dutioTpopéy Tou, SnA. Eva dxépatov TToAuwwupoy @' ToloUTOV, GOTE v& efvan
Db =1t

My. 8w O (x) =x3— 7x% + 6x — 2 10 @', &w Ymépyn, O& 8idn ywduevov
gl T O (x) foov pé T 1. AN 1) lodTns (x*—Tx2+6x—2) - @' (x) =1 &&v
el dAnBrs, 816T1 TO TP&TOV pEAOS TNS elvan Eval TTOAUGVULOY pey CAUTEPOY TOU
TpiTou BaBuol kad Bév TauTileTon pé TO BeUTepov péAos, TO STrolov eivan 1 oTa-
Gepar 1.

5) Evar (@ 4+ 2= -ZLT1-5 (¢mpepioTikdTNs TOU TOAAQTAC-
olaouou Qs TPds. THY Tpocleaiv).

ELT) ’Afwonpciotor norlhanhaciacpoi. Eis v "AAyePpav 0& ouvavtn-
CWUEY OUXVE TTOPAoTAOElS TS Popefis :

@+ P (=B, (a+B)(a—B), (@+P+Y)% (a+P). .. xai
elvon dwéryxn, Bi&x v EkTeRGpey elyepdds Tas TPAEels, V& ATTOUVTHOVEUCWHEY TX
gloryduevd Ty :

1) (@4 B)?=(a+B): (o + B) = o + ap + op + P2 = o + 20p +p*

2) (a—P)*=(x—B) (a—B)=c?—aP —ap + P = o — 2B + P2

AnAadn: To tetphymvov 1o @bpoiopatos (fj tiig dragopds) 6o bpov i-
colton pé 1o tetpaywvoy tod mpdtov Hpov ovv (i mAfv) 10 dSurhdciov yivopevov
v Bpuv cbv 10 tetpaywvov tob Scutépou Gpov.

3) (a+B)(a—P)=a?+op —op — B2 = — p?

Anhodty: t0 yivopevov tob @bpoicpatog dvo Gpov Emi Thv Swagopav TdV
idiov icoitar pé 10 teTpaywvov T00 pEI®TEOL ATV T0 TETPAYWOVOV TOU AQPULPETEOD
Tijs Sragopic.

D (@c+pP=(x+Pp) (c+p)=(+2ap + P (« +P) =

=a® + 3a2B + 3ap? 4 BB

*Axopn ypdgetan @ (a4 B)E=o® 4 B2 4 3af (a4 PB)

5) (a—B)*=(a—B)? (a—P) = (a® —2aB + B?) - (a—B) =

= o — 3a?B + 3ap? — p3.

"Axdun ypdoeTan @ (o — PY =o® — B3 —3af (a—P)

6) @+ GE+pP)=x+ax+PpPx+aPp=x+ (a+ P)x + op

) @+P+y=@+p+y) (@+p+y)=

=a?+ B* + y? + 20 + 2ay + 2Py

8) (a®*—op + P (a+P) =a® + Pp*

9) (@ + ap + B (a— B) = o — B

10) (0@ + B9 (x* + y2) — (ox + Py)? = (ay — Px)?

"Ohat of dvwTépw looTnTes elvan TQUTOTNTES LeYdANS XPNOIMOTNTOS &ls
T "AhyePpav. Adyw Ths oupueTPIKOTNTOS €is TN iodTnTa Exopsy kal Tds &fio-
CTUEIDTOUS TOUTOTNTAS :
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of + 20f + B2 = (o + B)?, o — 2B + pE=(a—P)?,
a® — P = (a+ P) (x—PB) kA

IMapadeiypata : lov N& yivow af mpdles (ax + )%+ (ox — B)?

‘Emea1dny (ax + PB)? = (ax)? + 2(ax)B + P2 = o®x? + 20Bx + B2 (cuvnbows
Afyopev 10 avantoypa tob (ox + B)? eivar a’x? 4 2afx + B%.
kai (ox — B)? = a?x? — 2afx + P2, O0& Exeopev :

(ax 4 B)? + (ax — P)? = o®x2 + 20Bx + P2 + o®x® — 2aPx + P2 = 20x? 4-2p2
20v (3x2yp + 2x%)% = Gx2y)? + 2 (Bx%y) - (2x%) + (2xH)2 =
= Ox4y? 4 12x8y + 4xS8

3 (% x3—1)2= (% x3)2_2_ (% x3) Sl lgzéxﬁ—%ﬂ{—l

dov (7x3y + 5af) (Tx% — S5at) = (7Tx%y)? — (5at)? = 49x8y2 — 258

Sov (x2+3x+2)(x®2—3x+2) =[(x>+2) + 3x]- [(x*+ 2) — 3x] =
(x*+2)2—Cx)2=x*+4x2+4—-9x2=x"-5x2 14

Gov (x +y—w2=[x+y+ (—)P=x+ (—w)? + 2xy + 2x(— w)+
+2¢ (—w) =x2 4+ @2 4 w? + 2x0 — 2xw — 2yw.

‘Opotcs elvon (X — @ — w)? = x2 + Y2 + w? — 2xy — 2xw + 2yw.

Tov EUxdAws eUpiokopey B’ éxTeAéosws moAAamAaciaoudy TO dvdmrTu-
yuata téw: (o + B4, (x—B)4, (x + B’ kA X (x4 B) = (x4 B)*(ax + B)
= (c® + 3a2P + 3ap? + B (x + B) = o + 43P + 6aP? + 4o + P, kal :
(o — P)* = ot — 43P + 603p® — 4aPp® + P

Z) Awipecig mOAD®VOROL H1d POVOVLEOV

AiBovton TO diépoiov ToAuwvupoy @ kol TO dxep. povcvupov M. ‘Eav
Utrdpxn TO &xép. ToAuwvupov IT ToloUTov, GoTe va ioxin :

@ = M- I1, Aéyouey TOTe 611 16 @ glvar Srarpetov da ToU M xal 611 10 T elven
0 nnhikov tob ® e M. ZuuPolifopey 1 @ : M =TI

‘H npakig tijc sdptoews tob nnhikov IT kakeitar Saipeois Tod @ ha M.

"Eotw @ (x, ) = 8x4y® — 12x3%y° 4 20x%y% — 4x3¢8 kad M (x, ) = 4x%y.
Edv Sicupéowpey k&Be Spov Tou @ (x, y) Bix tou M (x, y) kal mwpoobéowper
T& TmAika edpiokopey TO ToAucvupoy 2xiw? — 3xyt 4 5% — xy?, SiamioTo-
vopey B¢ eUkdAws &T1 elven @ D(x, W) = (2x%y% — 3xyt 4 592 —xy?). M (x,y) (1)

Ao hv (1) cuumepaivouey 811 Umdpyer 1O TmAikor @ (x, w) @ M (x,y)
kal efven ToUTo TO ToAvwvupor TT (%, W) = 2x%y? — 3xy? + 5y? — xy?, &pa éyo-
pev ¢ (8x4y? — 12x3y5 + 20x2y3 — 4x3¢?) @ dx?y =2x%92—3xyt 4 Syt—xyt (2)

Al@TUTMOOATE TOV GYETIKOV KOVOVa.

Iepadeiypata : lov (aaﬂzﬂazﬁ"—}-BaB‘*):(—% aﬁz): —% c:H—% aﬁ—%ﬁz.

20v (39 — 6yt + By) : 3yP = yi— 2y + 5

Jov (cw® — Boo® — yeol + 260%) : @ = aw? — Pe? — Y@ + 2

dov ‘H Siaipeois 3x® — x* + 2x3 4 x* — 5x &1& x? bev elven Suvarn el 76

oUvorov TE&Y drepaicov ToAVwYUIUWY, 516T1 & Gpos — 5x Tol BicupeTéou Bev elval
SrapeTds Six ToU x2
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4) Awipeoig nohvovipev dia tolvwvopov.

o) ’Eqv moMdamAaoi&owpey TS ToAuvvupov 8(x) = 2x3 —5x2—-6x —3
émi 10 moAvcovupov TT (x) = 3x + 2, elplokopsy s ywouevor TO TTOAUGVUMOY
A(x)=06xt— 11x348x2 4+ 3x — 6 kai ioyxler 7| ToutdTns :

A (x) =8 (x)- I(x) (1)

B) *Edw AdPoopey T& 8 (w0) = 3w? — 5w + 6, TT (@) = 20 — 3 kai v(w) =
=—Tw+ 8 xal oxnuaTticwpey Ty TopdoTacw & (w) * TI(w) + v (w), edpi-
oxopey TO moAuwvupoy A () = 6w — 19w? + 20w — 10 kai loyler f TouTd-
s : A(w) = 8(w) I () +v(@) (2

Mopornpoupey 671 kal 1) (1) ypdoerar : A (x) = 8 (x) I (x) + v(x) (17)
g 65 U (x) BecwpnBi] TO pnBevikdy ToAUCOVULOY.

'ATIO T& dvwTépes Suvdueda va Bécwpey T mpoPinpa :

«DoftvTaov TéY ToAuwvluwy A (x) kai & (x), ué Pabudy ToU & (x) < ToU
Poduot Tou A (x), Umdpyouv BUo &MAa TroAudvuua, EoTeo T TT (x) kad v (X),
ue Pabudv ToU v (x) < ToU Pabuol ToU & (x), oTe v& loyUn f TauTdTNs:
A(x)=8(x) TT(x)+ v (x); Kai twimépyou, elvon T& TT (x) kai v (%) po-
voonuavTws dpioptva; Kal, & val, Té6Te pé wolov TpéTTOov O& T& eUpeopey ; ».

Ty & A (x) = 6x* — 11x® 4 8x2 4 3x — 6 kad & (x) = 2x® — 5x2 + 6x —3
TéTE GO TO o mapdBeryua dveotépeo foyUer ) (17) kal Suvdueda va AdPeopev
MM(x) =3x 4+ 2 kad v (x) = 0. "AM& elvon T& TT (%) xad v (X) povoonudvTas copl-
ouéva kad, Eav vai, Toios & TpoTos eVpéoects Teov, STav Sobolv Ta A (x) kai §(X);

"Emrions amo 16 B mapdderyua, v Sofolv T& A (w) kai & (w), émedn
foyuer 1) (2), 8 Exoomey TT (@) = 2w — 3 kol v (w) = — 7w + 8 yoopls kad AW
v& yvepileopey, dav elvar T& TT (w) kai U (w) povoonudvTaws dpiopéva kal, #w
vad, ué oiov Tpdmov 8 T elpeopey.

Y) Eis dvarépow Tétiw ToU Mupvasiov 8& &moderydfi 10 Bzdpnpua:

AoBéviay 8bo nolvevipmy A(x) kai 8(x) pé Baduov tob & (x) < tob Padpod
00 A (x) drapyer Eva kai pévov nolvdvupov IT (x) kai Eva kai pévov molvdvopov
v (x) pé Pabpov tob v (x) < tob Pabpod tod & (x), Bote va ioydy 1j Tavtétng:
VXERIA(X) =0 (x) II(x) + v(x) (a)

H (o) Aeyeton tavtdtng tiig Sumpéocmg ToU A (x) Bix § (x).

Awipgoig tod A (x) 81 & (x) Méystan ) mp@dig tijg ebpéoswg tdv II (x) kai
v (x). TO A (x) dvopdleton & Srnpetéos, 10 8 (x) 6 Srapétng, 70 TT (X) 10 mhikov
xal 76 v (x) 10 dréhormov Tns Biaipecews ToU A (x) Sik & (x).

K&be Siadpeots ué imodeirov o undevikdy oAudvupoy Adyeton teheia Siai-
peclg GAAws AcyeTan @rtedfls Swaipzog.

Eis 70 o dveotépeo Tapderypa 7 Siaipeois A (x) S1& 8 (x) elvan TeAsla,
ue mnAfkoy 1O TT (%) = 3x 4 2 xai Uméhormoy v (x) = 0 kol Suvdueber va ypd-
yoouey @ (6x* — 11x® + 8x® 4 3x — 6) : (2x® — 5x% + 6x — 3) = 3x + 2.

Eis 70 P'mapdBerypa | Siadpeois A (w) §1& 6 (w) elvon &redds pé TrnAixov
M(w) =2w —3 kad méAo1mOY U (@) = — T + 8.
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T dkpiPis TnAixov THis Sicnpoecss Uo ToAvwyinwy A (x) 51k & (x) Tiferen
Brws 0& 1Bwpev &pydTepov (§ 59), UTS THY HopeTV % kol AéyeTon pnTOv dAye-
Ppikdy KAGoua T &TTALS pnTOY KAGop, “YroTifeTon &1 elven TwévToTe & (x) # 0.

5) Tporog Exteléceng Tiig Simpiceng molvovipov Sk ToLV@VDILOL

"As MBoouer T& ToAUGVUNX ToU B’ mopa®elypartos

A (@) = 6w — 19?4 200 — 10 kai & (w) = 3w? — 5w +6

O& txBiowiey Eva TpdTov eupéoews Tou Trnhikou TT (w) kal ToU UtroAoiou
u (@) Tis Bicupéoecws ToU A (@) Si&k 8 (w). ‘O Tpdmos auTos ATTanTEl v& efvan
T& A () ked & (w) SiaTeTaryntve kaTd TS KaTioUoas Buvdpes T Kowfis Twy
peTaPAnTRs kol S1reds B iBwuey Spoiadel pt THY EkTéheow Tiis Sioupéoews ToAu-
yneiou guoikoU 81’ &vds &AAou guoikou. TotrobeToUuey Tov BionpeTéor A (w)

] A (@) — 6@ — 196 + 2000 — 10] 300* — 500 + 6= 5 ()
; — 8(w)  2w=—6w*4 100® — 1200 20 —3 =TT (w)

o pép. UTTOA. vy () = — 9w* 4 8w — 10

— 5 (w) (—3) =+ 9%w? — 15w + 18

UmrdAorTov U (W) = —Tw + 8

dploTepd kai Tov Sicapétny 8 (w) Belid eis T dweoTépw «oyfjuar Tiis Siapét-
cews. Atcpolpey Tov o &pov ToU A (w) Sik ToU « Spou Tou & (w) Ked TO TN-
AMkov 6003 1 30? = 2w ypdpopey Betick kal kére ToU Siaupérou. To 2co drroTehel
Tov o Bpov ToU TmAikou TT (w). TToAhamhaciélouey katdmw T4 & (w) &ml 2w
kol TO ywopevor ypdpouey k&Te &md 1o A (w) Kai 4paipobpey, gupiokouey B¢
(&proTep el TO oY), G Blragopd A () —8 (@) + 2 TO TOAUGYUHOY Uy () =
— —90? + 8w — 10. To v, (w) dvopddeTan to npdtov pepikdy  dndlowmov  Tiig
Bionptoes A(w) B 5(w).

Suveyilouev Tpa &5 Ew TO vy (w) fiTo Sianpetéos Tiis Siarpéoews vy (@)
Bi& B (w), Sreds kai Tpomyoupéves. AnA. Siaipoluer Tov o Spov ToU v, (@)
S1& ToU o Spou ToU B (w) kai TO Tnhikov — 9w? : 3w? =—3 ypégousy Betik
gis TO «oxfinor Kai k&Tw ToU B (w) &v ouvexeiq uE TOV o' Bpov 2w Tou TnAikoy
MoAAamAacidlopey T 5(w) &m T (—3) kal TO ywouevov dparpodpev &md
T U (w). ‘H Siopopd v (w)=u; (@) =5 () (—=3)=—Tw+8 ypapeTa
&ploTepd gis TO «oyfjuoy kad elvan 16 Sebtepov peprkov drdlowrov T Bloupéoews
ToU A () B1& §(w). *Emeidh & Babuds Tou v (w) elvar < ToU Paduot Tou & (@),
twooupey 8TI A Epyaoia Ts Sicupéorws ToU A (w) Bid 8(w) émepoardln kad
elven TO 2w — 3 =TT (@) T TnAikoy, T & v (w)=—Tw + 8 10 UTréAoLTTOY
aUTfis. “Exouev ik TGOV QUTEPW TNV TOUTOTNTS :

608 — 19002 + 200 — 10 = (3eo? — 5w + 6) * (20 — 3) + (— 7w + 8).

AiBouev &kdun THv éxTéAeow Tis Sicupéoews Tou o TapadelyHaTos.
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A(x) = 6x* — 11x%4 8x24 3x—6

— 8 (x) 3x=—6x4F15x3—18x3+ Ox

o pep. UTTOA.= 4x3-10x2412x—6 |
—-5(x)2 = — 4x34+10x*-12x+46

UméAoror v (x) =0 ‘

2x*—5x* 4+ 6x—3 = & (x)
3x+2 =T(x)

IMapepijosig 1n) "Edv u (x) # 0 ) Tautotns A (x) =8 (x) TT (x) + v (%)
: W n A v

YpageTon Ked UG THY popenv S%’ =TI (x) + 8&3 (5]

YoTifetan 611 1) peTaPAnTH X AcpPdvel Tipds woTe v& eivan & (x) # 0.

To TT(x) Aéyeton TO Gképarov pépog ToU Trrhikou A (x) Bix & (x).

‘O Babpos Tou TT (x) iooUTan pé T Siagopav Tou Pabiuol Tou & (x) &md
ToU Pabuotu Tou A ().

2a) ’Ecw elvon 16 A(X) 1O pnSenikdy Todudvupoy kol 8 (x) # 0, TéTE T
TT (x) kai v (%) elven émions TO undevikdv TTOAUGVULOY.

3n) 'Edw 6 Poduds ToU A (x) elvan pikpdTepos &md Tov PaBpov ToU B (x),
s TT(x) opilopey méAW TO pndevikdy TroAucdwupoy Kai TO v (X) ouptrimrTer pé
10 A (x), SnA. elven :
80 04 Y ai A (x) = (x) (TauTéTs)
5(0 ()
4n) "Otav 6 BicupeTéos A (x) elvon ToAudvupov pi mifipeg s Tpds THY
PeTaPANTNY TOV, TOV CUMTIATIPGUOMEV PE WPNBEVIKA povawupa T) TOV ypd@oey,
QOTE V& PEVOUV Kevd peTatl TS 6pwu ToU &g Tds Béoels TGV EAAeITTOVTWY Spcav.

x“+0ﬂ+0x+l"+1 — 12y 47|29 =4y + 1
—x?—x? xX*—x+1 —Bt.y 41298 — 4y 4yt + 6y + 7
T —xf0x+1 1‘ 129® — 4y® — 12y + 7

+x' 4+ x — 1292 + 1842 — 6y
Sl T 14y 18y +7
—x—1 — 14y? 21y —7
= O ’ & )

5n) 'Edv 6 Bicapetéos kal & Sicupétns Siarteybolv kaTd Tds dvioloos Su-
vépers Tfis petaPAnTis Tewv, Kal épappoctiy f Tponyoupéyn «Tevikn» Tiis eUpé-
oews ToU TAikou, Gv utv 1) Sixdpeots elvan TeAeiar TO TrAiKoV eYplokeTal kal Tepa-
ToUTan | wp&lis, &v 8¢ elvan dredds, TOTe 1) Tpalis ouvekileTon Em’ &meipov kai
els v Oéow ToU TrnAikou fuTropolpey va elpwiey doousdrTToTe Spous BéAopey.
‘H «Biaipeaisy adrh) Aéyeton atéppov Swaipsorg TT.y.
12-7x4x?3—-x|1 3-—-2x+x*1-—x

—12 4 4x 4—x | —3+43x 34x+2x2
—3x +x* TRAnE
+ 3x —x? —x +x?
SR TR
—2x24-2x3

2%

Eis mv Sixipeow (3 —2x + x%) 8i& (1 —x) xbbe opdw TrpokUTrTEl UTrS-



Aormrov &veoTépw Pabuol &mod TO TporyoUpevdy Tou kal &ix ToUTo # Siadpeais
oUTh) Bty Exel TEAoS.

6m) Al v& Bicipécoousy TOAUCVUNS TreplocoTépwy ueTaPAnTdy, kadopi-
{opey piav 5 peTaPAnTHV S Thv EkTéAecw TRis Siopéosws, SiaTdocouey T
TOAUGIULE KaTd T&S KaTlouoas Suvdpels Tis weTaPAnTfs auTfis kal épyalopeda
8Trs el T& TponyoUueva TapadelypaTa.

Ty. (9x% — 12xy + 442 —T7y) Bix (3x —y)

‘Opilopey ypéupa Si& Thy éxtéheow Tiis Siaipéoews TO X, Emadn elven
BlaTeTary péve kaTd T&s KOTIoUoOs TOU YP&MUOTOS TOUTOU, Kol EKTEAOUEV THY
Siadpeciy, &woTe ebpiokouey TnAikov 3x — 3y kol UméAaiTov WP — Ty

AZKHIEIX

149) N& eupedfj 16 &Bpoiopa Ty ToAvwvUpwY

D(x) =2x5 —3xf + Tx—6, TI(x)=—x°+43x*—2x*—6x+ 12 kel

T(x)=05x*+6x*—2x243x—1

150) ’Eéw A =3x2—T7x + 8, B=—3x®+2x*—6x—5,

M=x*+42x%—5x* + 12x — 3, A=x®—5x24+x+2
v& eUpeBolv T& &bpolopata A+ B+ T+ A, A—B+ r—A, A—-B-T+ A4,
—A—(B-N—-A, A+B—(T-4)

151) ’Eév elvon A =3x — 5 4 6x2 — 3x® 4 x4, B=—x24+2x—x*—6x'+7
F=x%+2x — 2 —x* 4 3x?, v& eUpebolv T& Tohudwuud :

PE)=A+B-T, Mx)=A-B+T Zx)=A-B-T, Px)=A+B+4T

1roiov efvat 1o &Bpotopa @ (x) + TT(x) + Z (x) + P (x) ; Ti maparnpeite; moiov T oUvohov
TGV eikdvwy TOU oUVOAoU :

T = {— o 1,0,1, ]?} B THs owvapThoews P(x) =A+B+T;

152) AfSovran T& ToAudvupa A =x! —3x*y? i, B=—2x+ ¢!, [ = 3xy + 2x%y?
+ x3y3. Tlofou BaBuol s Tpos X, € TPOS W, Kol &5 Tpds Xy efvon 1O ToAudwupov A + B T ;

153) "Eqv elvan ¢ (x, ) =3x +y — 5, 0 (X, ¥) = —2x—3w+8I(x,y)=x-2¢+3
v& eUpeBolv T& TroAudwuua Els TNV GUVETTTUYUHEVTIV Ty popefv @) ¢ (X, y) +o (%) +
+ix W B oW -l W -—TEW] N-leExWY-—cWV]-1&xW

154) "Ecw elvan @ (X, y) =x — 29 + 3, 0 (x, ) = 3x + w510 y)=-5x+3y-1
v& elpeboly T& ToAudvupa A = 29 (X, y) + 20 (x, y) — T (x, ), B= 20 (x, @) + 26 (x, ) —
—o(x, ), kad ['=2¢(x,y) + 2f (x, y) — o (x, y). "Emarra v ebpedf 16 M=A+B+T
ke o P = (x, y) + o (X, ¥) + [ (x, ¢). Toia oxtars bmapxer peraly 6w ToAvwviuwy TT
kal P ;

155) N& yivouv ai mpdders :

) (%K3—4x2+7x—6)' (__;12_ X“) By (3x* +x-5) (_%xl)

y) (Gw® —3w?+2) (—% oo3) 8) (a®* + o* 4 1) o*

g) (2xM-3 — 4xH—2 4 xM-1) - (— 3x9).

156) N& yivouv ai mpders :

o) (x* —2¢) - 3y + (xy + 93 - (= %) + (X + ) (—2xy) — (x +3) 2¢*
B) 4[2(x—y) —3@x+W)]1+2[3 (X —xy +y9) —4x—(* - y)]
¥) 412 (x — ) + 3 (X — ) 1 — 2[3 (% + Xy — ) + 4x — (* + ) ]
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Né& mpoaBiopiofolv al &piBpnTikad Tipad Tév Eayopivev Bik
(x,e{@-1),(0,3) (L)}

157) N& yivow ol mpaters :

@) (X*—T7x*+6x—2)-(x+3) P) (—2x° + 5x* — 7x — 8 4 x?) (— 3 + x* — 5x)

VE+FDE+YE+3) ) EX-DE-2)x-3)

158) N& yivow ol mpdters :

@ (X +xy + 3 + ) (x— )

B) (x*+2xy +y9) (x + ) + (X — 2xy + ¢*) (X — )

y) (64c0 — 480 + 36ap? — 27p%) - (4 + 3P)

159) Né& yivow al mpates :

) Z+5)E-DE=-3)—x+3)(x—2)* Tou éayopévou va eUpedij 7| &pidun-

1

TIKT) TP, OTAV X = =
B) (x*+2x*+5x—-1)-2-2x) - (x*—3x* 4+ x-2) (x*—2x2 4 1)
Tou tlayopévou vi elpedf) 1 &piBunTiky T, 6Taw X = — 1.
160) Né eUpeBolv T& dvamTUypaTta TGV :

@ Q-3 B Get 4 1 y) (53t + 4xy)

8 (fa—7 2 P ©) (x + 1)° om) (Ga+3p) 5a—3p) O (y—2)°
161) N& supsﬂouv T& QUaTTUYPaTS TGV :

@) (x—y+2F B)Gx+29—1F y) (@+B—y—8)"

8) (a+B+y+8)(@tP—y—5) & (x*+y"?

162) N& ékrehecfoiv ol mpders :

®) (X2 + 291)° — (9 + 2x9) + (x* — 29%) (x* + 29%)

B) 2x+3)2+@x—-3)+2x+3)(2x—-3)—-3(x-5)

) -@x+ 1P+ x4+ D(E2x-D)-E+3)E-3)—-Ex-3)(—x-3)
8) (x+ 3+ (X-3) + K-+ (x+2 = (X +3) (x—3) — (X +2) (X —2)
£ (x+5)2—-(x-52+Cx-1—-(@x+1)2—-(2x+3)(2x—3)

or) (R4 1P+ (2x =3 —(3x* 4+ 4+ (x*—2)* + (x* 4+ 3) (x2—3)

163) N& yivow al mpdtes
a) (2a® — 2a%)? + (5 + 2)* — (3a? — a)? — (a2 4 2)? :
B) (3x'—5x%)? —(x® 4+ 3x) 4+ (x + 1)? — (x* + 3x?) (x* — 3x?)

2 2

Y) (-%-x*-}- 2) +(% xﬂ—x) —(—;-xi-—Sx) (% x2? + 5x)

8) (o + 3) — (0 — 2)? + (X + 5) - (a* — 5)

164) N& yivow ai mpéters : i

o) (a+P+Y)—(a—PB+Y)+(a+P—y)—(B+y -

P) (0 +P+y+8)+ (a—P-—y+8)2+(ca—B+y—8+(a+p—y-—5)

Y) X2 (y -2+t (2 —x)P 4 22 (x —y)?

8 (X +y+2)[x—y) + (-2 + @ —x*]

165) N& dmobeixfouv al TautéTnTes :

o) (a® + ) + 4P (o — B7) = (a® — B* + 2ap)?

B) (@+B+y)+(@—B)+B—y)+(y—)P=3( + P+ v

y) o (a+ B) (a + 2B) (@ + 3B) + B* = (o + 3aB + P)?

166) Ak k&fe guaikov x Beifate &T1 1) TapdoTtasts (2x + 1)2 — 1 elven dxépaos Siai-
petds i ToU 8. :

167) ’Edv elvon X = o — B2, y = 2af, 2 = o? + P?, Beifarte 611 B& elvon xal X2 + w2 =
=12% "Edw ol o, P elven guoikol (o > P), ol x, y, z, 8& elvar pfikn TAsup&Y SpBoywviou Tp1-
ydwou.
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168) ’Eév elvon : x=3a+28+2y, wy=2a+PB+2y, 2=2a+2p+y kel
o = B + 2, ToTe BeifaTe &1 & elven kal W2 + 2% = x2 BnA. & T& o, B, ¥ eiven mAeupai dpdoy.
Tprydvou, Emions 8& eiven kal T& X, W, 2 TAeupol Spboy. TPy WYOU.

169) 'Edv elvan o =8x, B=3x>+4, y=3x*+4x—4, Beifare 611 O& elvon :

B* + 3ay = (a + ¥)*

170) ’E&v elvan a= (x —3)3, p=—(x+3)% v = 12x, Beitare STt elvan
o — Py =p*—ay=y*—of

171) AiSovtar ol Berikol povoyneiol X, W, @. Zymuatioate SAous ToUs Siynelous,
AcuBévovTes SUo &md T& Tpla ywneia ka® Shous Tous Suvatous Tpomous. [MpocBiopigaTe T
&Bpoioua TV Siwneicv ToUTwy Ti TapaTnpeiTe ;

172) Mt Tous X, W, @ TAS Tponyoupévns doxnoEws oxnEaTioaTE SAous TOUs BuvaTous
Tpryneious. Toios © TwANB&p1Bpos Tou cuvdAou Tw ; Aeltare 611 7O &Bporopd Twv SrenpeiTan
51 Tou 222. Tlolov TS Trnhikov ;

173) E&v « + P+ y =0 B&eitate 6T

ot +pr+y'=20"—cp) D «* + P+ 7' =2("—B)

3) o + p* + y* =3By

174) N& yivowv ai mpdates :

a) (Bx® —3x* + 6x7) : (—3x%) P) (— 120x® 4 18ax® — 6ax?) : (— 6ax?)

¥) (@™ 4+ %) : X B) (o 4 2o + Gat) - (= 3at)

£) (6ox® — 3axt + 9ax? — 12a%x?) : (— 2ax?)

12 4 S 4

o) (2 wpro g ot g5 wBt) 5 @BY

175) N& yivouv ai Biaipéoeis :

o) (x*—x®—21lx +45): (x+5) P)(18x>+9x>— 50x —25) : (3x — 5)

y) (2x* —3x2 —17x—12) : 2x + 3) &) (w*+ 4o’ — 11w —30) : (w® — w —6)

€) (9x® —4x' + 21x® 4 14x?) : 3x—2)

or) (x*+4x2—18x+2) : (x*+ 1)

D (gt + 29 — 1942 — 8y + 60) : (y* — 5y +6)

n (@ —w?+1): (@ +wt+l)

176) N& ylvouwv al Siaiptoers :

) [GBx+5)°+@x+3)-3x@x+H-Ex+1)]: (Bx-2)

B) (Bat* + 14a®™ + 9 + 2) : (a® + 5a* + 1) -

¥) [ — 92— (x +5) (x— 31 : (x2 +x—12)

8) [ (X + 3¢)? + 4(x + 29" — (x + )’ 1 : 4 (x + 39)

&) (3e¢ + 25ciP + 33ap? + 14ap?) : (a* + Top)

o) (x% —3x%yp + 6x%y% — 3xy? + ) (P —xXy + w?)

177) ’E&v eivan @ (x) = 2x® — 5x + 3, va yivy 7 Biaxipeois

le() +ox—2—9x—1]: (x—3)

178) °E&v elven @ (x) =x*—2x% 4+ 3x — 1, v& yb 1 Braipeais

[px+D+oEx-—D—e®]:(x-2)

179) ‘Edv eiven ¢ (x) = x? + 5% — 6, v& yivn f Biaipeois

[o(x—2):¢Ex+D—9®—10]:(x*-x-2)

180) Né& Berx®ij 7| TauToTns :

x(x+1)(x+2)(x+3)+l:(x‘+3x+l)*‘

*Eqv x € N, Ti oupmepaivete &md THY TAUTOTHTA aUThyY ;

181) N& ovpmTux8i 16 ToAvdvupoy A (x) =x + 5A — Ax® 4 3x% 4 4x? — 4\x, STav
A = 6 kal EaiTa v& yivy 1) Bladpeais A (x) 1 (x + 3) (x —2). Né& Tebf) 10 A (x) UTd THY Hopefy
gvds ywopdvou TpwToPabuicv TAPXY OVTRV.
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182) Ne elipedij moAudvupoy, TO émoior ToMAamAactalduevoy éml TO X* —X + 1 5ider
ywopsvoy 16 X! —x2 4 2x — 1

183) Né& eUpedij moAucovupoy TO émrotov ToMAamAacialdpevoy Emi TO X + 3 ylveran
x® —5x% 4+ 7x + 95.

184) N& wpoodiopiaBolv of por A,B,ILAE, doTe al kdTwdl TapaoTdoels v eivan
TEAEIX TETPAY OV ;

25Kk? + 9\ + A, B + 160 — 40aB, A® — 2003 + T, x* + % X 4 A, (x 4+ ¢)* +er+E

185) Acitare 611 eivan :

(o + P* 4 ¥%) (x4 92 + 2% — (X + Py + y2)? = (ay — Px)* 4 (Bz — yw)* +
+ (yx — az)™

55. YIIOAOIIION THE AIAIPEZEQE IMOAYOQNYMOY o¢(x) AIA IIPQTOBAGMIOY
AIQNYMOY THEZ AYTHE METABAHTHE.

A) ‘Yrnohowtov tiig  Swmpécewg ¢ (x) S x —a. 'Eqv Sicuptocousy TO
moAudwupoy @ (x) =Ax 4+ 5 (A duetdprnTov ToU x) Six ToU Biwvlpou

Ax +5 x—3 || 8 (x) =x —3, eUpiokopev TMAikov TO A ki UmtdAoiTTov U =
—Ax+3A | A |[3A+ 5. TMapeinpotpey &T1 elvan v = (3), 3nA. ocupri-
3A+5 el TO UméAoiov Tiis Sloaupéosws Tou ¢ (X) Sk x — 3

ué Thy Ty, Thy émolew AauPdver & BiaupeTéos Ax 4 5 Six TV Ty x = 3,
1) émola undeviler TOV SroupéTnv.

*ExteAouvTes Thy Siaipeoiv ToU A (x) = x* — 2x% — 7x% 4 8x 4 20 &i& ToU
Biwovbpou & (x) =x + 2, ebplokopev s TrnAikov x® —4x® + x 4 6 kol g UTTO-
Aowrov 1 8. TloparnpoTuey 8T1 f) T TOU X, TroU undeviler ToOv Sicupetny slvat
fx=—2kal Bty Tipy adiv elvon A (— 2) = (— 22 -2 (— 2)* -7 - (— 2)°4
+8(-2)+20=16+16—28—-16+4+20=8, &nA. ion ue TO UmdAormwov
Tis Siapéoecos A (x) Six 8 (x).

Tevikds. "EoTtw ém1 Tfis Sicupéoews ¢ (x) ik x — o 1O TnAikov elvon TO
T (x) xai 16 Umwdhormov u. To v elvan dvetdpTnTov Tou x dnA. oTabepd (Biati ;).
Kot Thy TautdTnTa Tis Sicnpéoews Exopey : ¢ (x) = (x— o) T (x) +v (1)

"Emeidny ) (1), dg tavrotng, dAndelel Bix kabe Tunv Tiis x R, 8& &An-
Bedn) kad 1 x = @, BnA. Bux TV Tipny, f) ool unBevifel Tov BiaupéTny X — .
Ak x =a &mo Tty (1) AcuPdvouev :

P@=0T@+v=>p@=u (2

"Qoe &medeixbn 10 Bedpnpa :

To vnokoinov tijg hapicens Tob Tolvevipoy @ (x) dia tol dwvipoy X — a
elvan 1) Tipn) @ (o), fiton 1) ap@pntixi i tob Swapetéov @ (x) Sa v Tpfy x=a.

’Egappoyai. In. Na eopedi] 10 dndhoimov tfic diapioemg tob ¢ (x) = x* —
—5x% 4+ 9x — 10 &ud 100 x — 2, yopic va éktereodi 1| npatic. To adtd da tob
X+ 2

To Uméhoimov Tiis Siaipéoecss ToU ¢ (X) Bi&k x — 2 elven ;
v=9(2)=2*-5-224+9-2-10=8—-20+18—-10=—4.

‘H 7ipn, moU pndeviler Tov Sicupétny x + 2 elven | x = — 2, Emopéves TO
Umodorov Tfis Sicnpéoews ¢ (x) Sk x + 2 elvan:
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v=09(—2)=(—2)2-5"(—224+9(—-2)-10=—8-20—18—10=—56.

2a. ITolov t0 Dmohowmov tiig Srarpiocwg ¢ (x) = 4x° — 24x? + 41x — 5 da
2x —5;

‘O Siaupetns 2x — 5 undevileTon 81& x = ; ’Edw TT (%) kai v elver 16 1=
Alkov kol TO UmrdAormrov Tiis Siaiptosws ¢ (x) &1k Tou 2x — 5, & Excopev THy
TQUTOTN T :

4x3 —24x2 4+ 41x—5=2x -5 T (x) + v

OéTopey el adThy Stou x THY TIpTY (%) kol epiokopey :

P+ 5=0T(5)+u=10=y
“Qote T UrdAoITTOV THiS Branpéoecws ¢ (x) S1ax 2x — 5 elvan v = 10 =9 (%)
Tevikdg. To dndrowrov tijg hrarpéoeng ¢ (x) da (ax + B), dnov a xai f elvan

ctabepai, (¢ # 0), eivar 0 aplpog v = ¢ (— %)
Tpdoypertt. "Edw TT (x) elvan 1O TrnAikov kai 1) oTadepd v To UtrdAoimov Tiis

Biraipéoews @ (x) S1&x (ax + B), EXouey THY TAOUTOTNTA :
¢ (x) = (ax + B) TI(x) + v kai €€ cTfis Siex = — —E— ebplakopey

o (~£) =0 (=£) 4 = o(-2) =

B) Gzhpnpa : “Eva molvdvopov ¢ (x) slvar dwmpetdy did x — a, Grav kal
povov pmdevilerar de x = a.

1) *Edw elvan ¢ (o) = 0 1d7e B elvan kai @ (x) = (x — o) TT (%), émou T (x)
elvon &va dxépaiov TroAucvupoy ToU X Kal QUTIoTPOQLS

2) 'Edw slvan @ () = (x — o) - TT (%), TéTE B elven kai ¢ (o) = 0.

Al 8Uo a¥ral TrpoTdoeis elvon dpéows pavepal &md T& dvwTépw mepl TOU
Utrohoifrou Tiis Siaupéoews Tou ¢ (x) Bix x —a.

"Qore Exopev THY looduvapiav : | ¢ (0) =0« ¢ (x) = (x —a). TT(x).

Tapadeiypata : Ioia ard tag darpicag 1) (a® — f?) t1d (o — B).
2) (a® + B S (a + P) xai 3) (e® — B°) da (a + P) slvar tekeia (@ perafhnri,
B ctubepa # 0)

1) TS UmrdAortrov Tiis Sicupéoecs (a® — B3) 81 (o — B) elver v = p* — p? =0,
&pa f) Biaipeois aUTT) elvan Teheian.

2)1iis (o 4 P?) 8ix (a4 P) TO Umoroirov elvar v = (—P)* + p* =0,
glven 8nA. TeAela Biadpeois kal

3) Tfis (o — B%) di&x (@ + B) TO Umdhoimov elvan v = (— )5 — P° = — 2p5
gropévaos elvan 1) Siaxipecis auTh &reAts.

AZKHZIEIZ

186) N& eUpedij 1o Umrdhortrov, Ywpis vé tkteheodi) 1) mpdlis, TGV dxoloUbuwv Sicpéaewy.
) (x2—7x+12) : (x—3) B)(B3x?*—5x+2): (x—1)
y) 3x2—10x—8) : 3x + 2) ) (Tx2+6x—1):(x+1)
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€) (3x8—7x® + 9x* — 10x + 20) : (x + 2) o7) (By*+ 123): 2y + 5)

D (o — o) : (@~ o) n) (Y2 + i) : (¥ + @b

187) N& mpoaBiopiadfj & A, doTe TO ToAUDYUHOY § (X) =X° — 2x 4 A v& elvon Bioipe-
1oy §1& ToU X — 1. N& éxteAecBij kardmw 1) Siaipeais ¢ (x) : (x—1).

188) Té mohvdwupor @ (x) Broupolpevov Bi& ToU x* — 1 &iber UtréAorrov 3x — 5. N&
ebpedij TO UmdAormov Tiis Braipéoews ® (x) : (x — 1) xaboog xad Tis @ (%) : (x + 1).

189) To méAormov Tiis Srcupéoews dvds ToAvcwvipou @ (x) Six ToU X2 + X — 6 elvan
5x + 1. Toifov elven o UdAorTrov THs Staipéoecas @ (x) : (X — 2) kel woiow Tis @ (x): (x + 2y

190) Aeftare 611 T& ToAUGWHOY (X 4+ + 2)T — X7 — 7 — 27 elven BreripeTov Bid TGV
X+wy 941z, 24X

56. AZEIOZLHMEIQTA IMHAIKA.

*Exteholvtes Thy Sixipeow (of — P%) 8id (a—B) eUpioxopev (§ 54, HS,
Taparfipnots 4n) ds mnAikov T TT (e, B) = o + o’ + a?p? + op® 4 p* kai
és uméAorov 16 0. T Trnhikov TT (o, B) elven moAuchvupov Spoyeves TETEPTOU
Pobpol kel ouppeTpikdy, Exel 5 Spous Kkal Tov kaBéva ué cuvteAeoThy + 1. Elven
SlaTeTarypdvoy KT Tas KaTloUoas TOU ypdppaTos Siaipéoews o kal kot TAS
dviovoas Tou &Ahou B. Elvan avepdv &mi oxnuarileTan edkdAws, Ywpis va éx-
Teheot 1) mpdtis Tiis Siauptoews (of — P?) Si& (o — B). *Eriong TO UmoAormov
alrfis eUploketon duéows (§ 55) kal elvar v =Ps—P5=0.

*ExtedoivTes Thv Sialpeow (of — P?) &1& (o + B) epickopey cos TnAikov
1o TI' (o, B) = a* — o®p + P — aP® + B* kal cos UmdAormov TO —2P5. TO
' (@, B) elvan Supoyevts TeTdpTou PobBuolU kol ouppeTpikov, Exel 5 Spous, pé cuv-
TeheoTds BvaAAGE + 1 kai — 1 kad elvon SiaTeTorypévoy kaTd TS KaTioUoas TOU
a kol Tas dvioUoas ToU B. “Qoe kal 10 T1' (&, P) oxnueTileTon edkdAws &wd wvi-
uns. To Umédormov elven v = (— B)5 — P° = — 2p°.

*Aveddyous Tapatnprioels Exouev els T&oav Siaipeaiv Siwvipou Tiis popeils
a'—B* Aot + BBk a—P A o+ B, Smou meN.

Aloxpivopey yevikéds Tas k&Twh TepimTwoEls (maviots p € N).

In) ‘H Siadpeois (x* — a*) 81k (x — ) &xer Umddoirov v =a* —a* =0
kol mnAiKow x*-! 4 ax*-? 4 o®x*3 4 ... + af-2x 4 gh-l

“Qoe : |x“ —o'=(x—a) (x" T+ axt2 4 o®xF34 L. 4 abl)

Wy vt =7 = (e ) (Xt o g - iR xR i)
of = Pt = (a—P) (a® + o’ + ap® + B%)
20) ‘H Biaipeois (x* 4+ a*) 81& (x — ) elven &TeAns, pé UmdAorov v = 2at
kai TnAikov T aUTO pé TO T TrEpITTTCOCEWS 11.
Elvor : x* +a* =(x— o) (x* 1+ ax* % 4 o®x*-3 4. . .+ a¥-1) + 2a* (2)
3n) ‘H Sixipeos (x* — a¥) &1 (x + ) Exel UméAoiTov U = (— a)¥ — at.
«) “Eotew p=2p, p e N. ToéTe v = 0 kal 70 nAikov Tfis Bionpéoecs elvan :

M

XM gxt-? 4 ooxPio L ot — a1 =TT
'Qc'rsl BW=2p=>xt—glf=(xf o) (x"t—oxt2 L aixh=3— . qll) | 3)
B) “Eorw meptTros 6w 'Edw p=2p + I, TéTE V= — 0" — a* = — 2P,
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‘H Biadpeots (x* + a¥) S (x + &) elvon &redns, wé Trndikoy T Troiu

TI'=x""1— axH—2 4 a2xM-3_ . — gh-32x 4 -1
“Qoe :
H=2p+1 = x*—a* = (x + o) (" 1axP2 L alx"-3— 4 o120 (4)

Mx.xt—y*=(x+y) (*—x%y +xy°—¥?)
Sy =X L y) =5y Lty —xy® oyl e Oyt
4n) ‘H Slcxipemg (x" 4+ o) Bk (x + a) et YmdAormov U = (— &)’
a) 'Edv u=2p siven &reAns pé Urrdrormoy u=2a* kol Trq‘w’ﬂ o]
u—2p—-‘{"+u"—(\+a)(t"‘—cch" + efxt-8— | —g¥l
B) 'Baw w=2p + 1 slven v =0 xai & Trhixoy slvea t 117,
u=2p+ 1 = x* + a'=(x+a) (x* ! — ax-2 + ax!-3 —

X X+ 38 = (x +y) (x* — xby + 2392 —x3y® + xy' — y7) -
X3 + y5 = (X + y) (X'i _x:}y + X2)’2 =l \-:‘wd -y )

AZKHXIEIZ

191) N& mwpoodiopiodii T& wnAikov kai o GmdAoiov Tév drwdi Giapiciy,
va ExTeAectd f) wpalis.

@) (o® —P7) Bk (o« — B) ) (& + BY) Btk (x —B)
) ( — B°) 81 (x — B) 8) (o + B%) Bux (x - B)
192) ‘Ouoiws Té&v Sropioscov :
@) (a — B%) Bi& (x + B) B) (o + B%) i (x + B)
y) (& — ) Bk (« + B) 8) (af + B%) Bicx (x + B)
193) ‘Opoiws Té&v Biaipéoecoy :

x5+ 1 xf—1 xt—1 xt 41

e et Y e o L

x*—8 Wi — o 27x3 i 8a® + p3

S T s e R

194) N& eUpedij roias Tehelas Bianpéoecos Tiis popaiis (x* £ o) (x + a) elver wHAi-
kov kabbva &md T& TToAudvupa

) xX* 4 X2a + xa? + o Byxt Lx34x24+x 41

Y) X—x2fx—1 8) yr—yw41 e w — wlat wa?—wad -+ ol

o) w® + 2y + 4

195) Acitare 871 of &piBuol 316 — ], 340 | 3ev _ | (ve N) sivan Sieapetol Sicx Tou 8.

57. ANAAYEIE MMOAYQNYMOY EIZ MINOMENON (ITAPATONTOIIOIHEIL).

A) Enpacia tob rnpoPripatog tiig mapayovtororfosme. Eis T Moabnuo-
Tik& TEV TTponyouLtvewy Télewy TOAAKS popds Etpéypaper &piBpovs els yio-
peva TrapaydvTwy, &mrws S1a THY glpeciv Tou M.K.A. kel ToU E.K.TT. Sofévteov
&p1Buddy, Si1d THY TpoTM ETepwviiucy KAGoUdTwY eic ouwvupg, Sic v EleTd-.
owuev tav Soffels dp1fuds SiaipfiTon Ymd &ARou Sobévtos kAT, Eis Thy “Ahysppav
6 HETAOXNHOTIONSS £vds TroAVGULOU Eis ywouevov &hhwv drepaicwoy Erions ToAu-
wvOucy elvar dmd T& oouBaidTepa: TpoPAfuaTa. Al T Tpotris €is Y IWOUEVX
yivovtar &mAoucTepal ToAUTAOKOl TapaoTdoss, udhioTa &t ETITUY XdveETan T
Aois thicwoewy kol dviodoewy dvwTépou TeU TpdyTou Paduol.
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‘H tpony £ig yivépevov £vog moklvovipoy Ba Aéyeton kel dvalvoig eig yivo-
pevoy mapaydvtav i mapayovronoinoic tob molvwvipov.

Aty elvon évtoTe Suvarth) T TpoT) els yiwduevov Evds TroAvcvUpou. Koroo-
Tépw B iBcopey pepikds cuvnBels TEPITTTGOELS KATX Tas OTroias WE OTOIXELCHEN
TpéTov EmITUYYGUETan 1) TapayovToTroingls wids dxepaias TapAOTEOEWS.

B) Ilepinroelg avahioens.

1) Kowoi napayovisc. ‘Otow ol Spol Tfis Sobelons mpos dvdAucw mapo-
oTdoEws TEPIEXOUY Kowdy TrapdyovTa, TOTe BéTouey TouTov EkTOS TapevBicews,
oUPQAOVS TTPOS TOV ETTIEPICTIKOY vopov, & Omolos ouvBéel TOV TTOAATAGGIC-
apoy pé Ty Tpdcheow, dnA. ap + Pu 4+ yu =p (@ + P + y) xai TéTE TpéTrETON
TO ToAuGVUpoY Els ywdpevov.

Mopadeiypota: 1) 4o®p — 2a2P? + 60%p® = 2a®P (2a — B + 3B%)

2) x(a—B) +y (@—B) — @ (a—B) = (@ —B) (x + y — @)

3) 3a(x—y) — 20 (x— ) — (x — ) = (x —y) Bo— 20— 1)

HIE+D W=D —y+3=TE+2(y—3)—(y—3) =

=(y-D[TE+D—1]=(y—3)Tx+ 14— 1) =(y—3) (7x + 13).

S5ov) e® —a=a (a2 —1).

2) Ka® opddac. 'Edv of Spor ToU TroAvwwipoy yepilwvral els duddas
(ol alToU mAnBous Gpwv) kai e kéBe pioy OpdBa tEdysTan kowods TTaP&ywY
&xTOs Tropeviioecs kal TapoucidleTal TO aUTO TOAVWVUMOY £vTos Tiis Trapevle-
oews 617 Ohag Tas Suddas, TéTE EmiTUyxdveTan ) dvdAuals Tou SofévTos TroAvw-
vUpou &ls ywopEvoV TraporySvTwv.

Mepodeiypata: lov ax + Py + ay + Px =ax + ay + Bx 4 Py =

—a(x+y) +BE +¥) = (x + ) («+ B).

‘Akoun 1 ox + Py + oy + Bx = (ax + Px) + (ay + Py) =

=x (@+P) +v(@+P) = (a+B) (x + ).

2ov. x*—xy 4 xigE — i =x (x2 — ) + 92 (xF — ) = (xF — ) (x +47)

Bov. X 4xt4 x4+ +x4l=x*&2+x+ D+ EE+x+1)=

=4+ DEREx41). ;

4) 50°B + 100p? 4 50°p% — 202 — 4p% — 2aPp =

=50p (o® +2p* + aB) — 2 (a® + 2B% + o) =

= (o + 2B* + op) (50B — 2).

3) Awgopi dbo tetpaydvay. Edv fva Todudvupoy TifeTton Umd ThY pop-

onv Tiis Siapopds BUo TeTpaywuwy, TOTE Emaldn : !

(c+P)(@a—PB)=a?—P*<= a®— P2 = (a + B) (¢ — P), 0& TpémeTan &is
Y wéuevor Tapaydvtey, ToU dipoiouaros el THv Siagopdv. Té Béoswy T&Y SUo
aUTGY TETpOry Ve,

IMapadeiypata: lov 4x° — 2594 = (2x3)2 — (5y?)2 =

= (2x3 + 5y?) (2x3 — 542).

Zov. o —ap? = ap (o2 — B) = of (a + B) (a— B)

3ov. 00 —x2 4 2%y — 2= — (22— 2xy + Y = — (x —y)2 =
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=0+ E—9][o—(x—y)]=(@+x—y) ©@-x+y)
dov. W —w=w (@ —-1)=w (@ + 1) (w2-1)=
=w (0?4 1) (0 —1) (w -+ 1).
4) Awgopa i dBporopa dvo kOPwv. Katd Tds TautdTnTOs :
w—pr=(ax—B) (P +aB+P) (1)
WP =(a+P) (- +B) (2
gav Eva TroAvcvumor Blvatal va AdPn T popeny Tiis Siaxpopds f TolU
&BpoicuaTos 8Uo kUPwvy, TéTe TpémeTan &ls ywdpevov Taparyduteov.
Mapadeiypara: lov. x*—27 =x% -3 =(x—-3) (x*+3x+9)
2oy i 1 = (Wik DIOpE ek
3ov. 8w? 4+ 125 = (2w)? 4 58 = (2w + 5) [(2w)? + (2w) -5 + 52 ] =
= (2w + 5) (4w? + 10w + 25)
dov. (x+29)*—(x+ WP =[(x+2¢) - @x+ ) ][ (x+29)* + (x +
+ 2¢) (2x + ) + 2x 4+ @)?] = (x + 29 — 2x — ) (x® + duy 4 4y - 2x2 L
+ dxy + xy 4 292 4 4x2 4 dxy + @2 = (Y —x) (7x2 + 13xyp + 7y?)
5) Awapopa ij &0poropa dpoiwy duvapswy. Eis T& dlioonuelwTa TnAika el-
popev TV TouTdTnTa (§ 56) !
xt—at = —a) (X" axt? L a?x¥2L LoD, peN kel T
(§ 56, 4n) tav P = TrEPITTOS.
XM 4 af = (X + o) (X*1 — oxH-2 | oBxF-3— . 4 gttl)
al otroTan uds Tapéyouy TPOTTOV GQVOAUCE®S MPLoPEVLY BIeovUucay Tr.).
X—l=Ex-DE+x*4+x>+x+1)
w41 =(w+ 1) (' — w4+ w2 —w+ 1)
6) 'Avantoypa teheiov tetpaydvev. Mvwpilopey T&s TauTdtnTos
o4 2aP + P2 = (x + P)?
o —2af + B = (« - p)?
af + B2 + v + 20f + 200y + 2By = (c + B + ¥)®
Zuppaovws Trpos alTds, éav Sobev ToAumwupoy eivar dudmTuyua fvds Te-
Aelou TeTparycovou, B& TpémeTan duéocos els ywdpevou Slo ToparyduTeov.
Mapodeiypeta: lov o®x? 4 2afx + P2 = (ax + p)?
20v o?x? — 2aP + P2 = (ax — B)?
Jov w?—2w4 1 =(w—13 x*4+2x+1 =(x+1)?
dov (x— )+ 2 (a+B) (x— ) + (a+ B) = (x—y + x + P)?
Sov x% + W? 4 w? 4 2xy — 2x0 — 29w = (X + ¢ — w)?

T) Tpr@vopov dzvtépov Pobpod pé piav perafinriv.

. Kabe Tpicovupov BeuTtépou Padpol pe piav peTaPAnTny Exel, cuveTtTuypé-
vov, THv popenv ax? 4 Bx + vy, &movu «a, B, v elven dvekapTnTol ToU x kad & # 0.
’Edw elvar =0 fj ¥ = 0 70 Tpicovupov elvar NAires (uf) TAfipss) kai TéTE elven
Biovupov TRs popetis ox® + y fi ax? + Px dvTioToiyws.

TMoparnpoupey &1 elvan ax? + y = « (X2 + %) "Edw x2 +~Z+5Tvou S1a-
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oopd Slo TETpOy@VWY, TOTE KOTE TX yrewotd TpémeTan £is ywopevov 8Uo Tapa-

yévtwy, GhAws Bt QuaAleTon e
9589 (b ) — 2 2). (5 —2) SaE B 3():2—%) e

"-'f') (x— |5 ) 55+ 9=5(x+) Btv dvoleran els yw-

*Eniong E)(ouev ax? + px =x (cx + B).
My 3x2—Tx=x(3x—7), 5x2+12x=x(x+ 12)
H “r’ﬂoeéTouzv &t 16 Tpidovupoy elven TAfipes peé a=1 SnA. Exouey TO
9 () =xt+Bx+y.
Emeidh) x* +Px = (x + —)2_ %, TO TPIOVUPOY YPCPETAL :
p@=xttprry =Gt Er-F ry=a+Er-E o
"Edy hormev elven B2 — 4y = 0, T6Te TO ¢ (¥) eiven GvdTrTUy v 'rs?leiou Te-
Tpaydvou, kofidoor Eyopey &T @ (X) =X+ Px £y = (\ -+ P ) .’Edw p2— 4y

elvan Betikds Gpifuds, T6Te TO @ (x) TapouoidleTan gis THY LOPETY (1) o5 Bragopa
Blo Terpaydvay, émopéves duahleTan els ywopevor TpwToPaduicoy TPy OVTGOV.

"Edw Spes elvan B2 — 4y dpynTikds &piBpds, ToTe TO @ (X) givan &fpoiopc
gic v popety (1) BUo Gemikév moooTATwY kol Bév TEETETAL €S ywopevov eig
70 guvoicy R.

My ) x2+6x4+9=(x+32—-94+9=(x+3)

—(F) =Gt P G- P =G-DE—9D
3) x244x - 5=(x+2P—-44+5=(x+ 2)2+ 1, 8tv dvoAveTten els TO
glvchor Ty TROYPOTIKEY &pi1Bpddy.

IIi. Kavovikf poppi} 1ol tprovopov.
Eis 76 toidvupor ¢ (x) = ax? +Px + v, tmeidn elvan o # 0 Exopey :

o) =ox?+pxty =a<x2: Byt Yy —a(r 2L ox B
ne . x . ’ 4{1
T 4%“-"%9:“[("‘ o 402 %]=“[(XTQ%2“E‘WL] (2)

‘H popot; (2) AéyeTal kavoviki popef] ToU TpiwvUpou ox® 4 Px + vy.

‘E&v elvar B2 —4ay =0, 10 ¢ (x) elven Téhsiov TETp&ywvov G5 TPOS X.

Edy eiven P2 — 4oy > 0, 10 ¢ (x) TpémeTan elg ywopevov SUo TpwTofa-
Buicov ToporydvTew G5 TROS X.

*Edw elven B2 — day < 0, 10 ¢ (x) Btv dvadletau el ywouevov. ‘H moodTns
p? — 4oy Atyetan Sraxpivovea ToU Tpicowipou @ (x) = ax?® 4 Px + y xal cupfo-
Mleten pE T A
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Hopedsiypota : Tov. @ (x) =4x>+ 12x + 9 =4 (x> + 3x - kz— =

302 ] ) + 3
—afe+ PG F] = P =B =3,

Eivor A=p2— 4oy =122 —4-4-9=144— 144 =0,

2ov. ¢ (x) = 2x° \—15-4.4(\~—-%-_._)__2[( ___i _%_{;}=
:2{(x_ﬁ)'_,,26] [ .1_(1_41)2} 2(_%+%)(X_%_%)=
12

—2(\—'ﬁ)( )_2(\— )(\—3\ (2x + 5) (x=3).
Eivou A —[33—40}':1°-—4 o 5= 11 = (00

.9 (X)=3x24+5x+4=3 2+ W\Jr - )_3[(\T_ —
— =+ —] =3 [(x + —%}“ + gg] Stv dvoveTaon el ywopevor eis TO  olwohov
TGV oxeTikGy. Elvon A=p>—4ay=52—-4-3-4=26—-48=—-23 <0
I') Zovdvoopog t@v mponyoupivey mepntOesmy avalictog mokvovipoy.

Kata Ty Tpotfyv els ywdpsvov &vods rohvevipou, & Soov eivar Suvath 7 dvd-
Aucis ofThy, eivan TToAAdkis Gudykn var yivn égappoyn kal cuwBuoopds &lo 1
TeplocoTépwy TEHY 1181 EeToobaioty TrepiTTTdOEWY.

Mopodeiypata : lov o 4- P2 + B4 = o 4 20%p? + P4 — o®B2 =
= (o® + p?)* — (of)® = (a® + P + oP) (o + P2~ GB)

200, (x+ )7 — 6 —xy (x ¥ + &) = (x + y o+ 0) (5 y— ) -
B e

3ov. (2—9)2— (x4+5)(E—-32=(C+3NE-3)2-(x+5 (x-3)°=
=EF-3PE+3P-E+)]=Ex—3)2F*+6x+9-x-5=
=(x—-3)2(x2+4 5x + 4).

ANAG: x24-5x 4= (x — 5)2— gé-&-ll: (x +-Z—)2——2—:
= (x +% + %) (x + -2— —) =(x+4) (x+ 1), Emoptves elvan :
-2 —-—(x+5)E—-3)=x-—-3)2GE+49E+ 1.

4ov. Na avedlvli eic yivopevov 1 mapactacic.

(e, B, v) = a* + B* + v* — 2a°B* — 20%y* — 2%

Elven TT (e, B, v) = o + B* + y* + 2a?P% — 2a%y? — 2Py — 4a?p2 =
S (ot BP— %) dafpP = (e* - PR — 25 DaB) (P PRyl 20f) =
=[(c+ P~y [(a—B¥—v?]=
=i b O el el O Lo S s RN 2 )

Sov. Na avalvobi} sic yivépsvoy 1 mapastacic:

T (a.p.y) = @ + of® + o*>y + e v* + P27 + By> + 2aPy

“Exouev TT (oB,y) = (oB + op?) + (o®y + Py + 20By) + (YPa + ¥*B) =

=@+ +y@+pPP+y(@+P)=(@+B)[B+y(at+p)+¥]=
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:(a+ﬁ)[aﬁ+ya+yﬁ+y'ﬂ:(a+B)[G(B+Y)+Y(B+Y)I=
=@+ @+ + @

Inueiooig. Kéfe dxepaia mapdoTacts, 7 émrola Bty 8& dvaleTan eis ywvdpevoy Ey-

ypauudT@y Kepaicy TaperyovTY, 8 Abyetcn mpdtn. Ay, al TapaoTéoes X + 5, 7XE + @2,
12(a + P2), X + xy + y* even TpTAL

AZKHZIEIZ
196) Tpéyarte g ywoHeva TAPOYSUTEY T TTOAUCVIUG
a) 3xty — 2xy? + SxAy? B) 20%pey + 7aPyx — ¥ 3aBy’y
¥) ax—y)—A(x—V) 8) x*(a—P)—a+P

€ 4(a—3P) Bx—y) +5Bp— ) (x=3¥)

197) TphwaTe s yIVOHEVa TTapay QUTCV T& TrOAUOUUUX

a) 2+ ey + By + ap B) 3w® —Tw* + 3w —7

y) 6x% 4+ 3A%x + BAx + 4A? 5) 440'p + 77ep® — 20ap? — 35ap4
€) ap (x* +y?) +xy (& + B?) ot1) (o + B)® — (o + B%)

D (@+B-yP—(a+pB—v) Mm@+ !+ o+ o +ot+l

198) Tpéyare €l ywopeva TTapayduTwy TES TEPACTATENS

o) w—1 )Tt —T7x y)4y*—7 5 4ot — 49p*

£) 49aF — it o1) 20ex® — Sax ) (3% — 2a + P)* — (2 + 3x — B)*

1) (a® + 20— 3 — (@@ — 20— 3) O) Y — ' — i +

199) Tpbware els ywoéHeva TraparydvTwy TS TOPAOTATELS :

o) AXt—A, B)@® —af, y) apt —p, 5) w® + 125a°

9wl o) XY -y + 1, D @+ + 1)~ B+ 2

) AX? 4+ Zhxy + Ayt — (X + y)F ) o — Dt — ot + 9P '

200) Moiov elven Td YToAOITTOV TiiS Siatptoews Tou TToAvwvipoy @ (X) = x* —x* — 21x+

4+ 45 1 ToU X + 5 ; Tpiyate 10 @ (X) €ls ywouevoy TpwToPabuiny TapaydvTwy.

201) N& &voduolv els ywopeva T& TOAVGUUHE :

o) at— 1802 +8l, B) ¥ +y—2v ¥) 20°® + 2wy + % e

§) (x+yr+l-2E+y) 9 (@ +9) X+ 4) — (ax + 6)*

o) (af 4 Pt (<! + y?) — (ax + Py)%, D (3x*—2)* + 32 (3x* — 2) + 256
202) ‘Opoiws T& TOAUGVUHX

a) 25x* —110x + 121, p) 25x2 — 20ax + 4a*

y) x*+Tx + 10, §) x*—x—6, g) X* + 4x + 3

oT) X2 —2x -8, D x?—3ax + 2a?, m v — (K + Ay + KA
8) x* + 8x + 12, ) x2+3x+5 ) x2—7x + 13

203) ‘Opolws T& TEIGVUHA !

a) 9x® —30x + 25 B) 3y? + 5S¢ —2, Y) Tw?® + 250 — 50

8) 522 +7z+3 g) 29 —5y +4 oT) — 3w +4w—3

204) ‘Ouoiws al TapagTaaes :

@ x+HE-1I—4(x+3), B) (@ +pr—y?): — dap?

¥) AN+, 5) 16A* + 9ut, £) w'— ot —a?p? + 2B

o1) of + 4aP + 3P, D) «* —4ap + 3p%, M) 16w —17w? + 1

205) Tpéyare els ywopsvov THy TapdoTagw :

A=(x—a)+(x + @)? (x — &) — 2B(x* + o). Thofx H &p1BpnTik T THs A Six

x=a+p;
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206) N& Tpamouv els ywopsva TapaydvTwy al TOPATTATELS :
o) 16a%p® —4p* — 4o + a?p?
B R R g =y 2y i




Y) X? 4+ 2x*—3 8) w4+ w2

g (@ —4) — (Bw —2) (w + 2)2

o) (=P + B—y)+3@~PB) (a—y) B-7y)

207) N& peraoxnuaTiodij Té mwoAudvuucy :

() =0Cx—1(x—-2)-93x—1) &is ywopewor TpwToPafuicoy TAPAYOVTLY KO-
Bos kel 1O f(X) =x —4x —5.

Mol f &pbunTind Tiud 100 wnAiKou ¢ (x): f(X) Stav x =0f x=—3 ;

208) N& Tporri els ywoéuevor 16 O (x) = (%2 —9)? — (x + 5) (x — 3)* kafms xal T
FE =x(x—6) (x +4) + 9x + 36 kol v& eipebfi | &piBunmikd) Tinh Tol TRAikou

1
®(x) : F(x) 6tav x = — 3, X=-—3, x=0.

58. M.K.A. KAI E.K.IT. AKEPAION MMOAYQNYMON.

o) MLK.A. 800 i nepiocotipov molvevipev. Eis Ty Biaipsow molucwwy-
pou Bi& moAvwwipou (§ 54, H) eiSousv 611 fva dxéporov ohudowupor © eiven
BicupeTOV B1& TOU dxepaiou ToAvwwlpou A, #w Umdpyn & Tpitov dxépaiov
moAuwvupor T, dorte va elvar @ = A. I1. (1). To @ Aéyeran kol moklamhasiov
700 A, TO 8¢ A Sranpétng tod @, "Amd T (1) ouvdyopey dTi 10 O elvan kad ToA-
AamAcoiov Tou I1, 10 8¢ A Siaipérns ToU @.

Mapaderypa. To (x + 1)® eiven Sicupetov Six ToU x -+ 1.

To x® — ¥ elvea Sroupetodv &1 ToU x — .

To x° -+ y? &tv elvan Bionpetdy Sik Tol x — .,

Hapatipnelg. "Eqwv 1o moAudvupor A sivar Sicupétns ol @, TéTe kai
ké@e moAucovupov AA, &mrou A elven oTobepd Sidpopos ToU pndevds, elvan Sion-
petns Tou .

Tl.x. ToU x* — y elven Bicupétns Td x% — W2 kofidas kol 1O 5 (x2— ), 70
—4(x2 — y?), 10 A (x% —y?), dmou A orafepd # 0.

‘Opropdg. AoBévrov 8o dxepaiov molvevipev @ kai T Kokeital koivdg
dwnpétng adt@®v kabe dxépatov moludvupov A, 10 Gmoiov Siarpsi akpipic kai
10 @ kol 10 X.

T1.¥. 7@y mrolucoviucoy x3 — 1 xad x% — 1 sivan kowos Siaupétns Td TOAUG-
vpov X — 1, kafoos kai 1O A (x — 1), émou A = otabepd # 0.

Kakeitar péyiotog kowvdg Swaipérng 8o i mepacotépov TOAVOVOPOV 10
nokv@vopov peyictov Pabuod, 1o dmolov Srarpel axpiPfidg kabiv dmd td Sobévra.

"Eqv 76&v moAuwviuwy A,B,T elvan 0 A 6 M.K.A., 8& elven xai k&Be Tohu-
cvupov AA, dmou A oTabepd, uéyicTos kowds SicupéTns alTdy. AT ToUs del-
pous auTols peyioTous kowous BicupéTas, of dmoiol peToly Twv Siapépour kaTd
oTadepdv ToapdyovTa, 8d Bewpolpey katd cuvdikny ékelvov, b dmoiog Exer tolg
AmloVCTEPOVS GUVIELECTOC.

Awa va ebpopsy tov M.K.A. morvevipov avelehvpévoy sic yivopeva npo-
TV Tapoydvioy, oxnpatilopey 1o yivopsvoy 1@V Kowv@v povov mapaysviav abidv,
Aapfavopévov Exactov pi tov mkpdtepov @nd tovg éBitag Tov. Zvvieheotig
o0 MLK.A, eivar 6 toyxav apbpog (Gopratoc).
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Tapadeynate. lov. N eupebij © M.K.A. T&Y poveviuwy

18c3pyx, — 48Py e, 302y 3, — 240By e

Elvan : M.K.A, = Ac®B2y émou A= oTefend. Auvdpela v& dyTiKeTAOT-
cwuey Tov A Bix ToU M.K.A. Tév &piBunTikdy cuvTeAsoTGY A = 6.

20v. N sbpebij © MUIA. TV TToAUYULWY.

A=(x—1)2(x+2)?2B=5x x—13@E+25T=CE+ 3x+2)(x — 1)

T& A ko B Exouv dvauf] eis ywopeva TRMTWY TPy QVTLOV.

A o T oslvon : X2+ 3x 2= (X-{—%)E’%—:-Q:(X—i--—g—)g—%:
SRR T¢: + 2o D=+ &+ 1), Emoubes
F=(x+22(x+1)2@E-1) i <é7e Eopev 8Tt MK.A. =(x - 1) x + 2)%

p) EK.IL 3%o H TEPIGTOTEPOV TOADOVIHOY. Kokeitor LG50V KOLVHV
rolharhdcloy dbo fi TEPLOTOTEPMY rolvevipov t mokudvopov Tob EhagicTov
paBuod, 10 droiov drmpeital axpipig S’ Evog Exdctov Ek T@Y dobévimv.

Avd va ebpopev 0 E.KIL d0déviay Tolv@vipoy Té onoin Exovsiy dvahudi
gig vopeva mpOTOV TAPATOVIOV, synuatifopsy to 7IVOpEVOY TOV xowvdv ol
] XOW@Y napayoviov adTdv, LapBavopévoy EKAsTov UE TOV neyalorepov Exbétny
oL,

Hapadeiypara. tov. TO EKTT. Téw uoveovinwy 6038, — 13aBy, 45aB%yx,
— 30a?By’w elvan T uovéwupoy et Byixe A yevixatepov T Aa!B?y? X o, &Trou
A = oTadep& # 0,

2ov. N& eipedii ™ EKTL év moluwviuwy
A=Ex-12x+2? B=5x(x— e L2 F=(x+2)* (x+ 1) (x—1).

Ewen EXTL =5x(x— 1P (x+22(x+1)* 7 YEVIKCOTEPOY

Ax (x— D2 (x+ 2)2 (x + 1)%

ATKHZIEIZ

209) N& e0psdfi 6 MK.A. TGy TapaaTaoecw

a) 120Bx, 6axy, 3ofxy

p) 45apxy?, — 15a%p°xz, So0Pxiy

Y) Xi"},a ‘—7(2\.?4, lei_,.l _1_ XJLF‘, x{q,i _‘L zxa.\ya + X':LPQ

5) ot — P2, o — ﬁsl ot — p:

x*=1, x*-3x+2, ©*—Xx

201) N& ebped To EKII. Tév mapaoTdoewy

Q) 15epixy, — 1200Bx%w, 36aPxer?, — Sa?pxiwiy?

B) 6.(x+y)h 8 (x*—yd), 3(x—y)

y) x2—1,x24+1, xi—1, x8—1

8) A=(x—12(x+3), B=&+3%) (x+ 1) M= (x2+6x + 9) (x—1)?
211) N& ebpedf 6 M.K.A. xad 10 EK.IT. Téow TOPACTATEWY ©

o) A=35% (X —y?) B=—42xy? (x — )" (x* + W),

F=Txty (x*—y%) (X +y)

B) A=x—4x+4, B=x"+x-6, Fr=x?—4, A=(x*+6x+9) (x—2)
y) A= —pf, B=3aB—3ap!, [ = (5% (a—P)

§) A=5w"—5w, B=(w?—1)(w+ 1) I=(x"=1) (o + 1) (@ + 1).
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95. PHTA AATEBPIEA KAAIMATA.

@) “Alysppukov khaope. To aupific nniikov d0c mpoyponik®y aplpdv o

a m s y .z O N A - a - "o . P
rkal B, oopfokileton pe w0 kel Aéystar Ghysfpiedy kiGopo. “Yrotifeton f # 0.
=3NS S g ) Y :
.. 5 5 —8 5 el GAyeppIKG KAQOUOTA.

T& dAyePpixd khdopoTa eivar oyxeTikol dpifpol kal ioylour e’ bty Shal
ai iBieTnTes TGV SpIBUNTIKGY KAcoU&TWY.

Kdéfe TrporypaTikds &piuds o TileTon Umd ThW popeny % EnA.  KAGouo-

Tos P& TropovopooTiv 1.
Kafe kAdoua pt icous dpous,iocoUTal pe 1, Bn?\.vg- =1, (a # 0) tvéd k&Be KhGopa

a5~ S s : 1 ~ S S ~
ey looUTon U TO ywopevow & g, A ToU &piBunTouU &l TOv GuTioTpogoy ToU
TQAPOVOLAGCTOU.
Eav norianlactacopey ij Swipioapsy 1o0¢ Opovg xidopetoc pi 16v abtov
apBpodv ( # 0) mpexdntal kidopo icodbvopov npds 6 Sobiv.
- O . -
‘Eav P & Téme evon S = A%
PN p B
M THv doapuoyh Tfis iSi1dTnTes abTfis dnkonololpey fva kKAdopa, & of
&po1 Tou Eyouv kowodv BlalpéTny, kol Tpémopey Etgpdvopa Khiopota £1¢ OPOVOPA.
Al pdteis Tfis Tpootécecws, Tiis doaipéotws, TOU TOAAGTACCIOOUOU Kai
s Sicnpéoews yivovTon & kai g TG dpiBnTIKG KAdopaTO.

f) Prtov aiyefpikov kidopa. To myhikov tijg Soipiozmg dlo nolvavipey

5 ; gl o 5 A < o s - Ao N

A wei B tifgtar Omé THv popoiyv - kel rEyeto pntov dlyePpiedv khéopo %
Gnidg pNIOV KALAOCp.

To xAdopa % B1& kdBs Tipty ThS peTaPAnThs i TéV LeTaRANTEY TEW A

kal B AcpPdver cos dpiunTikdy TiwAv T6 Tnhikov 1@y &piSunTik&y TINGY TGV
A xai B Bi& Tds Sewpoupivas Tipds T@Y peTofAnTév, Eloipounevov T dowy

; . s . ; . . A : =
pnBevilouv Tov apovopaoThy B. ‘Emopsrcs TO KAGOHX 5 G owdpTnais Exel
Tediov dpiopol Eva olvohov els TO Smolor Bev mepiExovTar of Tiped ai umdevi-
{oucan Tov TrapovouacThy B. "QoTe 8& Umotiberan méwTote B # 0. TLX. 10 KAG-

243, » TE e SRR 2 ,
opx ¢ (x) = ——5 Omev x €R, Exa mredlov dpiopol T cUvohov R—{2}, &iom
wpémel v elven x # 2.
S5x — 1

G- Gr
6 &motov elvon (x—3) (x+ 1) # 0, dnA. x # 3, x # — 1. "Apx | owdpTh-
o15 F (x) &ye1 mediov Spiouol To olworov R—{3, -1}

T wddopa F(x)= xe R, sivon dpicuévoy i1 kdbe x ik
) ¢
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i LA
To khéoue o (x) = S22

x24+5 £ 0 5k xdfe x eR.

To k\doua o (X, Y) =

gyer mebiov Spiopol TO R, Biom elven

X omih b
3X—wy+7
6 glvodoy &Y BiaeTayuévey [euydy (x, w) Tou R X R 8ix T& omoix elvat

3x—y+7 #0.

dmou x ER kal w e R pileTan els

. . - . AT = 2 P &
7) "Arionoinoic. Kabe kldopu - @mlomoigital, £av oL OpoL TOL E£Y0UV

KOLVOV TOpayovTd.

3x2yz?

; 6%z

Maipoluey kol Tovs Blo Spous ToU kAGouaTos Bic ToU 3xz kol Exouev

Hopadeiypota: lov N& amdormondy T @ (x) =

p(x)= ;"—zs—a Emaidfy  UmoTifeTon & TropovopaocThs Tou Bofévtos KAGouoTos

6x%wz # 0, 66 elvoa kol 3x2z # 0 kad f) Biaripeois Téw Spaov TOU @ (X) Bi&k TOU Kol-
voU TrapéryovTos 3x%z elvan BuvaTn.

20v N& &mhomromnff T kAdouax ¢ (x) = T
Efvn x2—4=(x+2)(x—2) xai x2+5x + 6 = (x + 2) (x + 3), émwo-
. X+2) (x—2 ; / . ey I
pévers @ (x) _{:—_-2%—% Toé mebiov opiouoU elven T R — {—2,— 3},

Bidtt mpémel v elvon (x+2) (x+3) #0 SnA. x# —2, x# —3. ’Emeidn U-
Tépyel Kowds Tapdkywy & X + 2 &g ToUs Spous Tou @ (x), carhomrololpey Kol

5 x—2 ~ e i , b - ;
Eyouey ¢ (x) = = TMarporrnpouper STL TO véoy KAQOUX 5 ElVOL oplopevov
X~ X+
. A =4 gt , s e
B x =—2, B516Ti ylvetat — =-—4 Si& T Ty x = —2, Bik v eivon Speos

1

: n v ¥ x:—4 o e sl ~
{gov Trpos TO Bobey eyt Ba Eyn kol cTd Tediov dpiouol TO R—{—2,-3},

; Al ; X—2 ns % - -
Snhadn kol S1& TO KAGoU 1,—3% BecopelTon 6T elvon X #—2, X #-—3.
X +

3) Tporn &ig dpdvopa. A v& Tpéwwusy pnTa KAdouaTa es Sudvuug,
toyaldusdor Smeos kad els T& dpiBunTikg, SnAabn elpiokouey Evar kowodw TOAAa-
TAdGIoV TV TICPOVOUXTTEY A 1o EKTL xadl molAamAaci&lopey ToUs Spous
ke KA&TuaTos éml TS durticToros TrnAikov Tfis Sicpéoecos Tou K.IT. § ToU
EKTT. 81& ToU TepOvoMaoTOU TOU BEcOpoupévou KAKGLOTOS.

IMapoudeiypote : lov. N& Tpamouv eis dpcwupa & KAdoUATE :

SHilsgsibey o
28y'  3ay' 6Gap

Té EKIL Tév moapovouaoTdy elven 6aPy kal T& dvtioToixa mpds T
K\douaTa TnAika Tis Stocupéosws Tou 6aBy Sid kdf: TopovopasToU Eiven 3o
2B, v, tmoufves T& OUCOVUMC given :

6afy’ 6aPy’ 6oPy
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2ov. N& Tparrolv els Opcdovupa T& KAACHOT :
3a—2 a+ 1 of 2
AeEEaRE L s
Oi mapovopaoTai elvar : a+ 3, o2 —9 = (a+ 3) (a—3), (x—3)* &mo-
péveds Exouv E.KIT. = (a + 3) (o — 3)2 kal & dvtloToixa mniike elvan @ (o —3)2,
a—3, a3
MoAAamAacialouey ToUs Spous Tou A pé 16 (o — 3)?, ToUs Spovs Tou B
¢l TO a— 3 kai Tous Spous Tou [N &l o + 3.

= 7 S (Be— D)l TR _ (o RED(e=3) (242 (a4 3I)
el Sa e E B T@WED @3
AXKHZEIZ
212) N& ebpebi] 16 olvorov Gpiouou TGV kaTwdl KAGOPETWY :
) Ix +1 2x* 4 3
a0 Biloitdi=—5 0 ) ) +T4
r 3x — 1 -3
Rt =g CWEReE
213) Na&a amhomoimfolv ta xAdouaTa :
12x? ay? 27aB ooy 3x® 4+ 3x
9 14cy? B 18a*Puoy? Y) T ox
— 8l X2 6x + 9 (ep — 12— (a + 1)¢
Sl o M e peaea R C D) S iy
(2 — 42— (x + 22 X2 + x o — P2
(9] X2 _4x F 3 n) X —x 8) o —a—P—p*
214) TpéwaTe els Suwdvupa T& KAGoLOTO :
3 —-X Bye x+2
SNESTEenE - o e TS 2=313
3ap 2xy _2ax
SllA = 5xye ! = 3apw?’ F = 15R
1 1 =3
I S e e e e e = e )
x? —x?—4
215) N& &mhomroindfj 16 xhdopa @ (x) = e

Tloiov elven 1O Tediov ToU Opiopol ToUTou ;

69. TPAZEIZ EIIl TON PHTON KAAZMATON.

A) TlpocBecig koi aeoipeoic. Tpémopev 14 Khdopate tic OpdvVLpe, koi 1
napaotocig icobtal pé khacpa Exov dGc apifpntiv to dbpoiopa tdv ambpntav
1@V KLOOPRGTOMV Kol ¢ TOPOVORUGTIV TOV KOLVOV TUPOVORUGTIV ad1dv, sivan
dnhadn Eva pnrov kKAGopC.

Mepoedziypata : lov. N& ékredsofolv ai mpdades :
5 2 al
=3B By T @y
Era1dn tédv TrapovoucoTédy 1o EKIT. = 1202By?, Exopev :
20y? 24y o 24Py 207 — 24ay + 9a-—24a2{5y

9
= Za?ByT — 12e2By? | 12o®py®  1200By7 1702py?
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2ov. N& yivn fva pnTov KAGOUa T) TEP&OTHTIS
1 1 2

7t TTnYe T RGID
, X2 L3x 4+ 2=(x+ 1) (x4 2),

xLox+6=(x+ 2) (x+3), T EKIL tév wapovopcotdv eival :

x(E4+ D+ 2 (x4 3) xad Eope :

1 , 1 i 1 2

WED @YD EFY) " EFOEED  xGETFI)
_GEDE+EDFxEED) B)L\(\T D-2@x+DE+2) _
s+ DE+FYEED)

XX e X 4 3x x4+ x—2x2—6x—4 X2+ 3x 42 =
g XEFDE+DEEI) TEXEFDE+DEED
e E SN sl

TXEFDEFYEEI) \(\43'

‘H A elvan dpiouéun sls 10 olwohov R — {0, -1, -2, —3%L

B) MMohionhusinondg koi Swaipeoic. Awr va rollarlosiisopsy pnid khd-
spote gynuatibopey v khioua ué apBuntiv © yvduevoy tdV apdpntdv tdVY
3odivrovy Kol mopovouesTiv T yvdpevev t@v rapovepustdv. To yrvépevov
puTdY Khaopétov sivar Aowndv Eva pntov whdopd.

Atd vir Srnpésopey pnov xhiopa 5 iklov mollarnlacidiopsv T mpdTov
Exi td avristpogov tol Sreipérov. Kai 1o nylikov pnrdv xhoopdtev eivat POV
whaopa.

r AXT

d =B 5 o
Qoe : i—kﬁ' BKA,\:OWB%O, A;—O
el %'II=';\<-£=CWB#O A0 wed I =0,

Topadeiypote s lov. N& ylvouy of mpdies

12x®y 10y  2ox (-—P;y‘
5ef xS 3Py \ xy
= Zﬂi“waﬂ _ — 160y
15@2xoy? Pyt
(Emaidn ol dpot KAaoudTwv sivan ywoueve,Suvdusia v &TTAOTTOIN TCOLEY,
dutows kol EmeiTa v L"J-xrohoyicoouev TO ywousvor TV KAXCUATOV).

To ywduevov eivaa:

2ov Na yivovy ai mpakag: [ +v Il l S S o W}

Tx ol e R
e G L) F e w =@ pEe
BXoW ! THr WG W oW E W
@ 298 - (dxy) _ Bxp(x*+yd)

GE=9F (X + 9 (- WX+ )

@Bt pt | aPt P

(13—[33 'C(':%Clﬂ%*ﬁg

Eyoiy  EREABD o o YRR GRS e B) (G | =Bl B
Exousrs = gs Ftp)  (@—p) (@ +op + BB (a+B)

LdweEdpTnTov TV «, PB).

dov. Na yivn v pTov K\dopa 1) TapdoTaolS

3ov. N& ylvouy of mpafes :
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x—3 x—4 X—3 x—4
— —_— e 2 Sl e TR s S
A 3x+1 4\:—&-1)'(1 U 3x 41 4\?*)

@ DE-3H-Cx+ D=9

'"E o]l o 55 ETEC N kol
Xouev : A = T D & T D O BroupeTeos 1 Kl
P 4x* +x—12x —3 —3x* —x + 12x + 4 X2+ 1

[GEECED)) = DT
Bzt DD E=—3E-9

g T GRED I 5

o et p S PR S e R0 I3%2 3
Gx+D@Ex+ 1 T (Gx+D (Lh—,— 1)
Gpa A = (3x‘+xzz)+(4£<+ Ty (3x13~ %Z(lel H)
To Tediov Opiopol 9& eivan R —{H%,—ml‘-}
xad Exopev : A = -(3\—_1_"_1)__(_;@ : (3_\11(1\L(j_1;_12 = % Bi6t1 elven x

41 # 0 51x xabe x e R.

"Qote | A siven orofepd, &ustdpTnTos ToU X.

) Zovlsra xhaopata. Kabs xhaono tod omoiov & Evag tovddyiorov Gpog
nepiiyel xhdopa Aéyetar obvBetov. To pntov whiopo ué dpovs dwepuing mupo-
oTacelg Afyetar Gmlobv khdopa.

“Eva ouvdstov xhdoua TpémeTon els &mholy, tdw Swnpéowmiisy TOV dpifun-
T Tou B1& ToU TropovopacToU Tou. ‘Emions fva oUvdetov khdoua TpémeTan
eis &mAoly é&w TroAAaTrAasidowpey Kal Tous BUa Gpous Tou &ml Evet Kowdy ToA-
AamAdotlov kol cuvhBuws éml o E.K.TT. T&v mapovouaoTdy, Tous omolous G-
Aopev va Etahelipoousy.

Mapadsiynata: lov. N& yim &mdolv 10 K= En

. s \ : e Wil T 2xto
e e e
O &pidunths yivetan @ A = = _'_1 b e = - o)
kol Eyel Ewwolow TporyuaTikou &pidpol étav x # 0 kad x # — 1, SnA. OpifeTan
gls 10 olvohov R—{0,—1 }.
x—1 x*-x*41 1

O TrapovoucoTns yivetar @ TT *m & e se D

xail OpileTon eis TO aTd ut TOV &pidunTiy Tou K olvolov.

"Exouev Aormrov K = A ‘{2&2; 11) : \(x1+ = @\"\ \1\\':\})"' D o
Sl A S
2ov. N& yivn &miolv 10 olvletor K= LT_L‘U—\JFTW_
x L y)? T = (x—y)t

TToAAamAcoiédousy kel Tous dUo Gpous Tou K émi 1o YIWOUEVOY
(x + )2 (x—w)? “Ymotifetan X # g kol X # — .
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X+y , X
=0 i E+e)rE-y?
“Eyouev K--_[\1 & \Tw] =
e + —-} (x +y)? (x—y)°
_ErYE-wrE-WE+Y) . EHME-WIE Y+ E-w
T e G G-+ &+
=E+WE-—Y=x2—y%
1 2
_T_ x—3
L 2 14+ 3x
3ov. N& yivp &mholv 16 oivletov K= —=
e
(2-'-—) (3-‘-—)
‘O apifunTns, Umo ThHY mpoUTrobectv 61 efvan x £ 0, x # — %-
x—2
i = X x—3 x-2 x—3 1
:‘/!UETOZl.A— 1;'?-_'-‘_1—3X_21\'-.‘—1_§T—_ Eq‘qul\;&‘.T
X
P S AIET D) S ) (C R x4 1 y
iy a. RV ES)) R CESCERY

‘O TrapovopacTrs, ME TS aUTdS dos kal gis TOV &pifunThv Umobécels ik
TOV X, YlveTan :

M=14 E=DE=3) =+ E+D+E-—DE-3) _ Ix2-F7
TRz rD) BxL D) TxD3x = D) = e NG
e 1+
ZEDGx+ )
x4+ 1 (x*+ 1)

‘Eropéves elvar K=A : Tl = TRV CEY (,)‘ R FD =

(=+DEx+)EGx+1)_ 1
S OEE GG ED)

xeR—{o,—T —%}

cwsEcxan-rov ToU X, 81 ke

AZKHZEIXZ

216) Na éxtedeoBouv of wpdies :
0 = ) s el 2 2y W 1 2 3
DX Ty T @ Xy P 3ch 5By = Bay Y) x+1+x—]4x=—l
2 el R S T N SCES
S)X“W’\P"-‘i E)X_:_]_ X+2+.\:—3 oT) 3_5+ B — o2
217) N& yivowr &va pntdv xAdopa ai TTapaoTdoels :
221, =13  9x—1 1 1 =6
5 e T e B Sen s oy
x—1 x—3 X—a x—p (x—P)2

ViF3 =41 —a  (G—®) P
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218) ‘Ouoiws ai TrapacTdoes :
3 — 5x*® 2a 3p
x+ 3 ) TTu+B_a—B
1 1 I 2

Y)x—%\;_x S):+B72& s)30::—5_0(—1

219) N& ebpedi), &v we R, 1o mediov dpiopou Tijs

w—3 -2 w—1

K= oo et s e
vé& TeBf) ) A UTO THY popet &vds prTou KA&GouaTos Kal vk eGpedi 1) &piBunTixd Tiun Tol Efa-
youévou, &tav elvon w =1 w=—2.

) 2x— 1+

220) N& yiv &va pntov kA&oua f TapdoTaois :

e aa Adel - S R IR
T a®+4ap + 3p% ' 4 (o + 3ap + 2P0 4 (o + 2p) («+3B)

221) ’Ecw w € R vé& ebpedf) 16 mebiov Opiopol Tis TapaoTdoEws

1 1 1 2
A = O +‘P"T3W+2+W‘*5‘+’+6 TR —yva Tebi f A Umo Thy
HopNV pnToU xAdopaTos kal va eUpedf) | T TolTou Bid y = —2.

222) N& amwhomomndf kéfe pic &md Tds TapacTAoEs
_ =9 —(x+5) (x -3 (x-1P o+ 1)
s &F Fx—12), P By ey
kol v& Tpoodiloplodij T &Bpoiopa A - B.

223) N& yivouv ai mpé&tes :

Txy  3aw 3xy 4cp®  10ay
w? W B) (- Zuﬁ!) ( 5\\{}.) 53-(2
)3\—2 2x 3x -2 ) ol et e ‘Bg:\‘m]:?ﬁci
5x2 " ox*—4 4 a+p —p [EW 5apy
+ B a— B 1 i 1 ]
e e

224) Nc: yivouv ai Tpdtes :
x2—2x 41 ‘(2+3Y+2 o xa 1 « a—1 [ a ﬁc__—_l
u)[xii—Zx—:—l 3\*2] B) [a%—l+ ] 1 ]

(o4
ofo- %] o (1o 2o B

B Frot
5)[1*“?#,1—."']?&)[ Bt [+ 2]
B, 3 —X a® — a -+ 3 a—x | ax X
[ TEIB—%P}, 1
—p® “a—1p
225) N& yivy &va pntév xhdoua f TapdaTaols :
u)A=x*-;—}:’\.|ﬁ+\p‘ xt 43Xy 4 29 1
XL g* - x? 3xy-— 10y2 © X->5y
'ZGE - Zipp_q [ E=a
o a o
2l o b o o, sl ury e & 0
« "B-22 P a-2p Px P
3 3 3
= i 10 B B
P+vy at+y a+p
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« , P
T o 4 p? ‘E‘B +°:_ o — B?
T = 1 at P
T P op il B
a— B a4 P

o 1
e N R e B I D)
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KECAAAION VI

EEIZQIEIZ KAI ANIZQIEIZ TOY NPQTOY BAGMOY

6. H ENNOIA THE ESIZQIEQE. H EEIZNIIZ TOY MPOTOY BAGMOY.

A) "As AdPoopev Tds cuvapTAOES - TOAUGWUNS ToU TpdTou Bafuol :
[y ¥WxeR 2 3x ~7=—9(x}, (2) ¥xeR x=>xtI=0(x)

Al (1) kai (2) #youv xowdv Tediov dpiopou, TO R. Mapornpoupey 611 elvan :
9(6)=3-6—-7=11 kai 6 (6) =6+ 5= 11, nradh 10 apyéronev 6ER Eyar
Kgi pé TAV cuvapTnoy ¢ Kol pd Ty ouvaptneiv ¢ THY aiTHy cikove, 1ov 11 R,

*Ereidh) elvan @ (6) = o (6) Aéyopev &1 1] igdtng 3x—T =% + 35 a)nbeden
Sz x = 6.

Fic T& émopeve yadfucra 64 iBwuey 61 ff iedeng 3x— 7 = x + 5 dlap-
Oeher povoy 81 x = 6. A1 ke x # 6 elval 3x —7 £ x+ 5.

B) Ozcopolpey TS CUVOPTNOEIS - TTOAUCIVUCE
(1) VxeR:x—>x+4=09,(x), (2) VxeR X=X+ 9 =0 (x)

EOxdicos dvTidopPavopedo 6T /| fodrns x -4 =x+5 dav dAnbeter Bia
wopuioy Tipfy ToU x € R. To ghvokev 1@y tpdv g X €R 810 165 dneiag £ivir
@, (x) =0, (%) elvar 16 .

M *Edqv A&Peoopev Tos CUVOPTNGELS - TIOAUGVUHG
(1) ¥xeR :x>2E+3) =9, (%), O VxeR:x—>2x + 6 = oy(x)
GrricuPavdustc duéows & 1) TPdTaoKs ¢ @, (X) = 6, (x) dAnfela 81 kabe
x € R, 1. 10 oOvokov 1édV X € R, 814 14 droiu Grileler 1 iodtng 2(x +3)=2x+6
givan 0 idov 100 R.

A) Tevixde. *Edw x — ¢ (x) kol x — ¢ (x) eivan 800 TUyoUoal CUVOPTNCEIS
pt kowdy mediov Spiopol Eva UtrogUvoAoy M 7ol R 1) mpéTos :

9 (x) =0 (%) | (&) xoheiten iElowOig pi diyveroToV TOY X

‘H rapdoTtaots @ (x) eivan O o pékeg, | 8 o(x) 0§ péheg Tiig St 08
ocag (£).

"QoTe of lodtnTes 3x—T7=x+5, x+4=x+45, 2(x+3H=2x+6
elvon Eiocceais ut &yvwoTov TOV X.
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Edw & ¢ (%) kai o (%) €lvar moAudvupa mpdTou Babuou, Smaws eis Tas
dvwrépw Eiowoes, 1 ttlowois (6) Aéyetan mportofadprog. Kabe aeM pé Thyv
BiomTa 9 (o) = o (o) Adyetan pila §j xai hooig Tiig E€odoemg (g).

Oftw 1) ) x =6 elven pila (ki ) pdvn) Tfis Eicwoews 3x —7=x+ 5

2) 7y &ticwors X + 4 =x 4 5 oUBeuiav pilav Exs

3) K& x eR eivon pilar Tfis elicdoews 2 (x +3) =23+ 6

Kabe Etiowots, dmes 1) @ (x) =0 (x) pé x € R, dvopddeTan :

o) &dovatog éiv kai povov £av 10 cdvorov @V pLidv g siven o gr. Tl.x.
fl x+4=x+5 elven &8vatos Eticwors :

B) aopotog gite tavtotng, £av kal pévov £av 16 clvvolov tdhv pildv g
givar 0 R.

Ty f 2(x+3) =2x+ 6 elver TawTOTNS.

Kabe ttiowots, dmeos 1y (), Ths omolas T& peAn elvan dképona roAudvuua,
Meyetca depaia, dvéd, dv TS péAn TN elvan prTd KAGouaTa (Tijs alTiis ueTaPAn-
THs) AéyeTon pati). ‘H petaPAnTh X AédyeTen dyvostog Tiis elicwoews (g).

‘H gipeoig tol cuvolov tdv pdy tijc E5ioheeng (8) anotelel v dnikvely

adriic.

Katd T& dweotéper of éliodeosis 3x —7=x+5, x2—3x=x+4 1 clvan
- Gl W=D = .
déponcn pe &yvaoTov TovX, &G A g = elvan pnTh pé Gy veoTov Tov co.

‘Ohon ai gtiocdoets Tis wopefis, @ (x) = o (x), émou @ kai o elven cuvop-
Thoels Wwds peTaPANTRS, Aéyovton Edicdoelg pE Eva dyvmortov.
E) ’Edw o (%, y) xai o (x, y) elven BUo cuvapTnosls T&Y BUo peTaPAnTév

x ki y, ficomns 1| @ (x, Y) =0 (x,y) | (E) Aeyercn Eticwois pé dlo dywved-
oTOS.

My. af &owees 2x +3w=x*4+y—1, x+yp =05, clvar Zishozg
ng dvo dyvaoorovg

Kdabe Telyos (B, n) pe v ididtnta : ¢ (&, 1) = o (&, n) dvopdleton pia
Lboig tiig £E1ohoswg (E).

M.y. Mie Mois Tfis éliowoews x + w =5 elven 10 febyos (1,4). Mia &AAn
Mois abtfis elven 10 [ebyos (—2, 7).

*Avahdyws Opllopey Eiowoels pe 3,4 KAT. &yvidoTous.

Ty X+ g+ w =28 (tpeils &yvwoTol), 2x —y = w? — ¢ + 5 (Téooapss).

TMepatipnolg. "Otav Aéycwupey, 611 f) élowols 3x — 7 =x + 5 ainleder
dui x = 6, tvwooupev 61, STav Tel els aliTn Gtrou X 6 6, TpokUTTTEl pia dAndig
apifpnuiky iootng, SnA. 3:6-7=6+5 1 11=11.

LT) 'Ioodivapor EEiotoes. Ade élohdosig Afyovior icodivapor, dtav, kai
povov Grav, Exovv tig avtdg rboeig. (BnA. wdbe pila Tis TpaTng eiven kad pila
Tfis Seutépas kol kae pila Ths Seutépas elvon kai Tiis mpcoTns.

o) KdBe étiowos Slvaron v dvTikaTaoTad pé uiow icodlvaudy ™s.

B) Avo eticwosis iooduvapol wpos TpiTny, sivan kol peTall Twv icodUvaporl.

In Taotne. "Eav ¢(x), 6(x), n(x), eivor molvdvopa, tote ai iEiohosig
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o(x) = o(x) | Kai l o(x) + m(x) = o(x) + m(x) ( givay igoddvapot.

"Eotw x = a pia pila Tfis wpodtns. O& Excopev : ¢ (o) =0 (o) =
=@ () + 7 () = o () + 7 (), SnA. 1O « elvan pila xal THs SeuTépas.

"EoTtw x = P uia pila Tfis Seutépas iowoews. "Exopev 1 ¢ (B) + m (B) =
=ocB)+ TR = ¢ (B) =0 (B) dnA. 10 P elvan pila kai THs TpLTNS.

“‘Qote : "Eav npocbicwpsy (| kail dpmpicopsy) 0 adtd mokvdvupov Ti(x)
kai gig ta 600 péin mdc éEwohosmg 0 (X) = ¢ (x) Aappavopev piav iEicwoty ico-
d0vapov mpdg adTRV.

Hapaderypo : “"H w2 — 4y = 3y — 10 kad @2 — 4y + (—3y 4 10) = 3y —
— 10 4 (— 3w +- 10) eivan ioodUvapol etiooers. ‘H BeuTtépa yiveton @ 2 — 4y —
— 3y + 10 = 0. TlapaTnpoupey &Ti oi Spor 3y kai — 10 dmod 10 P’ péhos Tijs
TPWTNS Hete@épOnoay els TO o, dhha pé 16 dvtibetov npdonuov. TTpopavéds Eyo-
pev TN icoduvapiow @ W —4p =3y —10<=> w2 -7y +10=0

I'evikdg 1) &€icwoig ¢ (x) = 6 (X) + p(x) sivor icodvvopos mpog tiv &&i-
swoty @ (x) —p (x) = o (x) (BioTi ;)

“Qote Buvapeda els k&le Elicwaow va peTagepwpey &md 16 Eva péhos els T
&Mo SooucdrToTe Spous, GAAX pE TO dvTifeTov kaBevds Tpdonuov.

Ty, elven x*—2x24+7=3x—5<=x4+7=2x"4+3x—5<> x4 5—
S —h e

20 I8wotne. "Eav kai ta dvo péin mis ESemeeng ¢ (x) = ¢ (x) nollando-
clgompey £nil TOV abTOV mpeypatikov apbpov p # 0, tére 1| mpokvmtovew £Ei-
omoig L° (X)) = p - o (X) givar icodbvapog mpog Ty mpotyyv. To 0ito ioyve éav

daipécopey dua Tob avtot apiBpod: oni. Exousv: ‘ @ (x) = o(x)<=p ox)=p o(x) r

kol | ¢ (X) = o (X) <= %-q)(x) = %.o(x)

’Edv x = o elven pia pila Tfis @ (x) = o (x), &mwd 15 looduvapias
(1) (@) =0() <= pre(@) = uo(@ ka (2) (@) =0() <=

= % ¢ () = IT o (o) yiveton Qovepdy &Ti 1) dvwTépw TpoTaots loyUet.
My Elveu3x —7T=x+5<—-53x-T7)=—-5x+5 <> — 15x + 35=
= —5x — 25.
"EcTow 1) éliocwaig i%(i —3—2X +5 = —éi —x (o). ’Edv moAAamAaoid-

owpey kKol TG BUo péAn Ths (o) &l Eva KTT. tév TopovopaeTéy T&Y Spwv TG
peA&Y Tns, Ay, uE 1O EKIT adtédv 10, ebploxouey Ty iooblvapov éicwoly
10 (2—?6 — _3;(_ + 5) =10 (é—z — x), SnA. TNV Exoucaw drepaious CUVTEAETTAS
4x? — 15x + 50 = 5x2 — 10x  (PB).

“QoTe ut Ty Pondeiow Ths iBi1oTnTos adThs Suvapeba va iEadeiyopey todg
apbunuikods napovopucstag mig EEichoens,

Mapethpnois. Edv kol T& SUo péAn Tiis Eiodoews ¢ (x) = o (x) oAl
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CWUEY Tl TOPACTACIY TEPIEXOVTCY TOV &yvmoTov X, A.X. THy w (x), TéTe f
mwpokUmTovsa Etiowols @ (x) (X)) = o () - w (%) 8& Eyn (EkTds TGV pilédv
THs TpdTNs) s pilas kad Tas TGS ToU X, «i dmolon éudeyoutvess unBevifouv
Ty TapdeTaoy T (X), ¥wpls v& elvon kot dvdyxny kad Aoeis TS @ (x) = o(x).
Al 800 Aoimov éticwoes Bev eivon év yéver icoBlvawot. Tly. 7 éfiowols 2x =7
kol N & albriis mpoxkUmTovow 2x (X —5) = 7(x — 5) Btv eivan icoSUvapor ko-
Bocov 1) Beutépa Eyel s pilaw THY X =5, TNV omoicw Speos Biv Eyer 1) dpyikn.
"Edw Bioupéowpey kal T §Uo péan wids Eomoews ¢ (X) = o (x) Bi& T mopa-
oTéoews T (X), N TporUtTousa Elicwots ig:; = ,‘T‘—}%}% Bev elven xat dwé-
yrny ioodlvapos wpds TNV TrpGTNV.

Tl.x. 7 élowois (x — 3) (x -+ 5) = (7x — 1) (x — 3) #xer s pilas Téds x =3
kel x = 1. Aicipotper kel t& 8Uo péAn 'Tns Bk ToU Siwvipou x — 3 kol TpoKi-

el §) EElowots X + 5 = T7x — I, A mola Btv Eyel g pifav Ty x = 3, Emwopéveds
Sev elvan icoBUvapos Trpds THY dpyikTy.

Z) Tehaxn poppn wol Paduog dxepuiug ESwhoeng. "Edv &ls pioy dxepaicw
sticwoty wé dva &yvwoTov ETeAéorouey Tdg Tpdtels eis T SUo PEAT) TTYS, fEodel-
weotley Tovs doifunTikols TapovouaoTas (v Umdpyouy) kol peTapépoouer Tous
Spous ToU SeuTpou ughous els TS TpddTov (UE TO dutifeTov PeBaicos Tpdonuov)
SKTENOUVTES TGS Quaywyds TEv Suoicv Spv karodfyeouey s niav owow ioo-
Slvauov THs dpyixiis ol Tis popeis

i) =10
omou 7o TT (x) elven fver dépoiov Tehutuuoy ToU X,
"0 Bebuog tob, mokvovipev I (x) Lévetor Pudpos tiig Sebsionc EELCMGENS.

Thy. # &owors 2x (x+3)—5x=(x 4+ )2—2x + 12 <= 2x2 4
+6x—bx=x2L2x+1 2%+ 12 2% 6x—5x—x2— Ox — I & 2%
—12=0<x*+x—-13=0, f drola sivar Seutépou Pobuol Eicwors.

X x—1

’Emicns

x—1 -

J,—l]: lD(x-— \—3—) <> 6(2x—1)—5x 4 10 = 10x —
—2(x—1) <= 12x—6—-5x + 10 =10x-2x +- 2 <= 12x —6—5x + 10 —
—10x4+2x-2=0< —x+2=0, § &wola eiven TpdbTou Pobpol Eficworts.

Znuelwors. ME Tév Biov TpdTrov gpyaoics xod kéBe drepaia Eiocoois pi TEPITTOTEPOUS
dyvaoTous A& AauPévn Ty wogely A = 0, Swou, 75 A 8% eiven Bva &xépaiov TToAUYULOY g
TS5 ToUs dyvddoTous, dinypdvoy Kai 1 dxepaious dxdun &piBpnTikols ouvtehesTds. ‘O Pa-
Buds Tol A s Tpds Tols GryvaoTous siven kal Babusds Tis Sodeions tliodoewws s Tpds altols

M. /) 3x =29 + 7 =0 slvan TpwTou Bebuol g TIPS X Kl Wy &vdd 1)
2x*y —3x + 542 — 7 =0 elvon Seutépou BaBuol dx Tpds X, BeuTépou s TTPoS
Y kad ToiTou €5 TPds X Kod w.

H) "Avnynévn poppn tiis ESicdhezmg tob mphrov Pubpot. Adoig xei Siepei-
VoG,

I) Kabe eLicwaig © omoio tehikds Lapfaver iy pepprv ex + f = 0 érov x
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gival 6 dyvootog kel ol g, B otalepul #i mopasticss avedapinror tod X, Léyetm
npwtofaduiog £iicmearg pé Eva dyvoctov.

’Ecw of a kai B eiven dpifuoi, &treos els v 3x — 1 =0, 7 tliswaois Myerca
apBpnmikn. ‘Edw elvan yevikol &piBuol, Smwes els T 2Ax + p =0, Adyeron &y-
TPOBRETOS.

II. "Erilvoig apifpnnixdv npotofelbuiov ilichozomv.

Hapadsiypata Tov. N& AuBf 7 gticwors (x + 3)2 =x (x —3).
’ExTedoupey TS Tpddels kol els T& 5Uo péAn, xod Eyouey :

x4 6x+4+9=x2-5x
MeTagépousy sis TO o pEAos TG UOVDVULG TOU X, &5 TO B’ Tous orabdspols (Tols
duelxpTNTOUS TOU X) Kal ebplokousy Ty lcodlvauov &igwow Tpds THY dpyixiy:
X2+ 6x —x245x=—09,

e
~

*ExTeAoUuey T&s dvaywyds Ty Suciov dowy kel AauBdwopsy Thy eicwaw
llx=-9

Arcipouyey kol T& dUo péAn S1& ToU guvteAesTou Tou &yvwoTou L1, &n-
1

Aadn ToAAaTTAcciGopey kol TG SUo péAn TRs thiccosws lix =—9 &mi Tbv%}
dvticTpogov ToU 11) wal Exopsy x = —i,. *H TehevTaio iowois civon 15o80-
vapos TTPOs TNV ApYIKNY Kol Exel TNy povaSikny pilov x = — % . "Apa kol 1)

Sofeloa Eyer piav kol uévny AUcw eis 1O olvolov TGV TpoyuaTikidy &ptduddy.
20v. Eis 16 ocUvolov T&Y guoikddy va Aud 1 élicwols :

x—-1 , x

7i LS

To E.KJIT. Tév mapovoucoTédy elvor 21. O Eyxouey :

2x — 1 X 2x— 1 g
e :x—7<:>21(}"7 +3)=20E-Ne30@x-)+7x=

=2l (x—7) <= 6x—3+Tx=2Ix — 147 < 6x + Tx —2lx =3 — 147 =
<> —B8x=- 144 < 8x = 144 = x = 18.
*Emre1dn) ) eUpeleica pila slvon guoikds &piBuds, 7| Sofeiva Eiowaols elve
Suvah els TO olvohov N. Aéyopsv drdun 871 A pile x = 18 eivan wupudexti.
3ov. Eis 70 ocUvolov R vax AuBfj 7 éticwois :
BGx—DE+5-Tx=3x+224+52-x)
*ExtehoUuey 7o pdles xal eis T& SUo uéhn :
3x2—x + 15x —5—-T7x=3x2+ 12x + 12 + 10 —5x.
Xeopilopey yvwoTols &rd dyvaarous, SnAadth uetapépousy sls TO o wehos
Tous Spous Tou X xai els 1O B’ ToUs yvewoTous SpiBpols kal Eyopey :
3x2—x 4+ 15x —7x—3x2— 12x + 5x =5+ 12 + 10.
*ExTeAoUuer T&s dworywyds Kol eUpiokopey :
Ox =27
‘OmroieBTToTe TIW ToU X, 8Tow molhamAcoiaohii il pndév, yivetan un-
Bév, SnAadh TO o wpéhos Tis eUpsbeions icwoews slvon Sidgopoy dme To B
‘H Sofeica Eticwaots givar ddbvatos.

=x—17
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dov. N& Aubfi 7 éticwons : X_gt ~X£1 +x:5x6_1+1

TToAAamAacidlodey kol T SUo péAn Tfis Sofeions émi 6 :
6- (\—%—1— - }g-g Fx ) =6 (j\—(?_—l S ) kai eUpiokopev :

2(x4+D=3x—-1)+6x=5x—1+6 kai & adrfis THY
2x+2—-3x+ 3+ 6x=5x — | + 6. Xepiloper yvwoToUs &md SyvaoTous :
2=3x+6x—-5x=—-2-3—1+4+6: &TehoUpuev Tds dvarywyds kol Exopev
v Bx—0

Al kdBe Tipny ToU X TS o péhos eiven 0 BnAadn icoUTan TO o péhos pé
76 . K&be pifuds siven Aoimov AUais Tiis ticwoews. ‘H iEicweoig sivar aopi-
670 1} TavToTYg

II "Erikveig tiig yevikiis npotofabpiov iisdosmg.

‘H yevicny &tiowars ToU o Pobuol eiSouey dvwtépe &Ti Exel THY Hopenv

ox + g =0.

"EE aUTfis éxouev Thy fooblvauoy ax = — B kai Sickpivopey T&s EEfs Buva-

TAS TEPITITCICES :

* hE 3 2 - I3 1 1 7 2 1 1
lov) "Eav sivar @ # 0, TéTe moAAamAcoidlopey kol TG 500 péAn Eml =

kol ebplokopsy x = g%. H iy — '?T givar 1 povodikn) pila (¥) tiig dobsiong

tliowoswg ox + f = 0.

20v) 'Eav eivar @ = 0 kol B # 0, 1) dlowois yiveran 0- x = — . *Emaidy
TO o pérog Bic kdbe x elvan 0 ked TO P’ elven BiGgopov Tou pndevds, 1) tticwois
aTi), émopéveos kol 1) dobsica ax + = 0 givan advvatog, d&v Exst hooiv.

3ov) ’Edv sivar o =0, xai p =0, 7 tfiowaois yiveran Ox =0 kol Kk&Be
SpiBuds x e R elven Mois abrfis, BnA. 1 dEicmoig ox 4 B = 0 sivan taveétre.

T& boa elipoyer i Tfis Aosws THs ax + P =0, Tomofetoluey els Tov
drohoufor mivaka :

{*) *Adhg Woug 82v mdgyer. Tpdypar dv Srfpye pha dihy Mote, forw § X = Y # — E,
@
wéte 0& loyuov : s
) .
a-(—‘:):*B ol o0 .y =—28
#od Emopéverg Bo elyouey :
8
Sl
Apx SR
i % &Y
Tmobécopey ueg Gt s # v ol 8%v elvon Suvatdy ve slvar — 15 # vy xol (ovy-
o o
;{péumg)-%l . "Apa elueha droypebudvor v ouumepdvopsy 671 xande bme Oécapsy &7
bredgyer ok ¥ Mot TN THg X = — L
o 4
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levikny Eficwois Tol TpcdTou Pabuol
ax+p=0
ot =0 Movedixny Alois | x = — —g
e —1 B0 &SUvarros Eticwotg
=0} (a0, &épioTos Eiowals (TauTdTns)

*Egappoyf : Ak molas Tipds tou A 1 &iowols AAx —2) =x —2 elven
duvaTr, &BUvaTos 1] GOpIoTOS.

T ypappa A elven els Ty mepimToow althy pla peraPAnTd dveldpTnTos
&o ToV &yvwoTov x. Ak k&de Tiunw ToU A TpokUTrTEL Ked pic véa EElowaois &mo

Thv Bofeloav. Edw m.x. elvar A=7 &xopev Ty 7 (Tx —2)=x—2, éw A= %

Eyouey TTV iB (%{; — 2) =x—2 k.0.k. K&be piow &md alrds, Aoper &moos Eud-
Bapey 1k Tds gEigcdoels pé &p1BunTikoUs cuvTeAeoTds. Thv peTaPAnTiy A KaAoU-
pev kol mopapetpov TTS EE10COOEWS. : _

O& Aowuer THy Sobeicav icwow kol §& épapuocwuey T& oURTTEPGOUATY
TOU TTpOT YOUUEVOU TTivaKos.

"Exomey : AX —2A=x—-2<> Ax—x=2A-2< (M- Dx=20A-1).

‘O GuvteheoThs Tou X Ewar A2 — 1 f (A 4 1) (A — 1). AcwPéorr olros iy
Tipw 0, Stav A=—1 fj A= 1.

A& v elven 1) EEiocoois Suvart) Trpémer vé efvon A2 — 1 # 0, Snhadn A # —1
kal A # 1. ‘H ¢&lowois ToéTe Exer wiov Alow, Ty :

g 2O =1 Al Qob BN L 2 r<:>x——2
B e e =
Edw elvan A = — 1, té1e f) EEowols yiveron 0x = — 4 émropéveas elvan &BU-

VTOS.
*Edw elven A = 1, T67e 1) Etiowois yiveren 0x = 0, émouéves elvan TOUTOTNS-
‘H 8M\n tpycoic B1d THy eEéTacw Shwv TE BuvaTédy TEPITTTLCEWY SVo-
ualeTon kol diepedvioig Tijg EElohoswme.

62. EZIZQEZEIE ANAIOMENAI EIZ NPQTOBASGMIOYZ.

*Eicd@osig tijg popoiis A - B = 0. Kabe 25iswoig tijg popoiic A-B =0 (1)
Gmov ta A, B siver cuvapticeig tijg petafintiig x pi td abto nediov opiopod, eivar
icodOvapog npog t0 sovorov 1@V Echecav: A =0, B = 0. 2

MidTi, Bi& vd elvon 1O ywéuevov A- B loov pé 0, mpéme kol dpxel gverg
ToUAdyioToy &d ToUs Tapdyovtds Tou v elvan undév. ‘Emopéveos ai pilon TS
gtiodoews (1) elven ai pilon T Eicwoewy (2) kol dwTIoTPSPWS.

*Edw pic gElowois @ (x) = 0 elvar Paduol peyoduTtépou Tou mpaToy, elvat
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SuvaTov v EmAUGT, Eov EmTUywPey dvchuoty ToU ToAuwwupou @ (x) es yid-
pevoy TpwToPabuicoy TroaparydvTwv.

Hopodsiypora: lov. N& AuBf # Eowois (x—3) - (2x +5) =0.

‘H &liowaos alth eival icodlvauos TTpos TO guvoAov TGV EEICWOEWY :

2 = T e s = 5
x—3=0, 2x+5=0, Tév omwolwv ai pifoa elvon x=3, x = =ise
P ; e o . 5 s =L

QoTe 1) Sobeloa Eyer dos pilos Tés X = 3, X = — — kal pdvov alTds.

2

2ov. N& AuBfj 9 ticwors 5xF— Tx =0.

"Exopey : 5x*—Tx=0<=x(0x-7)=0<= {x=0, 5x—7=0}<
{X = O, X = —-;'—}

H eticwois ol eivon Tou Sevtépou BalpoU uf mAnpns (BAMtrols pop-
ofis). Aeimei & orabepds Opos.

Sov. N& Avef 7/ Eiowois 9x2— 16 = 0.

‘H gtiococis ot elvon Tol Seutépou Podpol érhimols popoiis, BidTi Bév
Exer mpooToPddiioy épov Tpémopey O o péhos TS s ywdpevoy TraporydvTa,
& Bigopdy Buo TeTpaydvey. “Eyopey 1 (3x +4) (3x —4) = 0 kol o¥Th svan
looBivapos mpos TO ouvorovw {3x+4=0, 3x—4=0}

“QoTe Eyel s Aosgls X =— —g— Kol X = %
dov. N& Aubf 7y etiowois 252+ 5=10
Kai 7 &igwols ol eivor ToU Seutépou Pobpol éAMTTs. EUpioxopey Thy

looSlvapoy x2 = —

r| wn

, T omeiat elvon &¥UvoTos els TO oUvoAor TGV ROy Ua-
Tk Spifuddy, kofidoov TO TeTpdywvov TporyuaTikoU &pifuoU oUbtmoTe elven
GEUMTIKOS dpIBpds.

Sov. N& Autfj f) &iowos x2—6x -8 =0

Mpckeitea mepl wAfpous élicdoecos ToU Seutépou PaBuol. *Avoopey els
ywopevor 10 o péhos Tns. “Exopev :

X—bx+8=(x—-32-948=x-3)2—-1=E-3+1D)E-3-1)=
=(x-2)(x—4) dore ®—6x+8=0<x= (x—2D(x—4) =0
< {x-2=0,x—4=0}<= {x=2, x=4},

63. PHTAY AATEBPIKAI EZIZGEEIL.

A) Kébe pny éElowois, Bnhadt) kéde liowois Tfis dToias TouAdyioTov T
& pehos elvan pTT) KhaopoTIKn TapdoTaGls, AcuPduel TEAKGS TV LopRTY

® a \ . ¥ 2 s : Y g ;
= 0(1), émou t& © kol 1T elvon dxépoiar ToAUGYUNE LE piav Ty TepiocoTépas

perofAnTtds. To xhdoua % UrmoTifeTan dwdryaryov, SnAadn pf émiBeyduevoy
&mhomoina.

Pifon Tis (1) elven Shan of Tipai ToU dryvddaTou, af dmoicn undeviloun Tov
&pifunTiiy, GAA" Sy1 kal ToV TrdpovopaaThy. “Emoutvees Bi& Tés Aoeis Tiis (1)
fa Exwper © =0 kol 1T  C.
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B) *Edw xai T& &Uo ueAn wds pniis Eiochoews TOMaTAXCIXTwEY T
2y xowdy TToAAaTAdCIoY TGV TrapovouasTéy (UmroTiBeuevoy Bidpopoy ToU pn-
Bevds), yiveTon EESAsnpis TGV THEOVORAOTEV xal f) pnTn éliowols ueTaoynua-
TileTon eis picw icoBUvapdy Tns dxepaioy Efiowoty, THY Adrofow kol AUOUEV KaTX
T& YVWOTA.

-5 w—4
= M

To E.K.TI. tév mapovopasTdy eval (@ — 1) (o + 2). A vax given ToUTO
Bi&gopov TOU undevds Tpémel vé eivan @ # 1, o # —2 (2). TeAhamAacialouey
ki T& 800 udAn Ths (1) &mi to EKIT kad eUploKoUEY :

(w+2)(w—5) =(w0—4) (w— 1), & Ui B¢
w? + 20 Dw — 10 — 0 —dowo—w+4<=20=14<=> =T
‘H Tigfy w =7 TAnpol T4 oxéoss (2) kal eivan gmouveos pila Tiis (1).
2x -3 2(x+1 15
m o2 eED o M

Emraidfy x2—x—6=(x+2) (x—3), fi Soleioax gticwols  ypapsTal
2%?_53 - 534;22 = (_\_—T;D(’\TT)_ TT?é‘ITsl v elven x #3, x #—-2 (2

*EfcilelpovTss ToUs TapovouaoTas EXOuEy

@Czx—H@E+2H-2x+ Dx—3)=15<=
e % —3x L dx —6—2x2—2x + 6x4-6= 15 Bx— 15 pa G

‘

Tuh oUth Bty sivan pila Tis (1), Adyw &y oyxtoswv (2). "QoTe A Sodsloa EEi-

Tapodcivpota : lov. N& Avdf 1 gticwois:

Cot i

2ov. N& AuBfy 7 ttiowois

oowoig v BUVaTOoS.

AZKHZIELE

231) N& Aufolv of igdoes els 1O guvolov TGV pTTEV.
o) Tx—4=-—2x+5 B) 45x + 18 =—132 —-5x
¥) @x— D) —@x+7)=5—[x—3) —4x]
5) Bx+5—(x+2)=2x-1+3
a)2(2x-+—3)—?72x=9+2(x——5)
oT) 3(2{—2)—2(x+1)—5(x—3):7(2x—1)f4(x+5)
[§) 3(1{—2)—(5;12x)+x(x—4)=(x+2}2-{~?x—li
232) N& Audolv af Eiowoes el 10 odvolov TRV pnTEY
o) (x-—2)(x—3)+(x—4)(x75)=2(xA3)(:~:-—4)
By x(¥Y 3+ D+ 3=x+3V3
3 2 2

Y @x— ) Gx + ) = W=D E+D-73
) 3w—Dr—20 -+ D=(w+1p
£) (3m+4)(4:.3—1)—(7m—2)(m+1):(5w—3)(w—2)+!
ot) (Gz—2—2 @42 —-3)=Tz+2 (1 -2)+ 14.
233) Els 10 guvorov R va AuBolv ai ELIoDOoEIS
Dx@V3I—-2—4=2({F3-x)+4
g) (B3x + 1) — GEYI-1)p=7x-3E-Y2)

-3 x| Sl B
e e Sk B Tt ey
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2x -7 X—5 5w — 1) —2

s)x+——3 T =1 cr‘r)‘—*—-—4 + 1
xX=5)(x+1) (X%?)(X—B)_S(_\‘——L
) 3 i 5 = s
234) Eis 16 olvohov R v& AuBolv ai hiccoes :
o] x—1) , x—1
R e =3
4 2(3x-2) x—5  503-4x) i
e N BN B
S e
Y)?["’z—_ SR A s e
Ix-1 3E-—1) 2x-—-3 3x+3), 5&x=3) %
= AL L D
1 -l :
el e
YEr s B
5 4
6w —3
5 -1
) W
o 3 —dw
= T

235) A& wolas Tipds Tiis Tapauétpou A af k&Twb thowosis sivan duvatal, &SYvaTor
fi &opioTol, (Biepetvnols Tédv Eiodoewr) A€ R xai xeR, yeR, we R.
X+ 2 1 A e

a Tm T
=2 XL P

; - = 5 — e = T
Pa—zt AU s s 1T

/ | =

[ LA A 2
8) (A2 — Dw +5(3 — ) =8 S o e )
Aeeen

236) N& uBoly af tiodoes (o, B atabepal) :
@d@x-—c—P=PB-a B)y(@+2p)=(a+6 (y+3)—10
¥Y) Go+2)x—(5p—2) (x + 1) = 2x — 1
] (108 3B =) 2l — 9Py = B 2H-m
/.JV/< O (F—w)P+5(2x—B) = (x + o) +
X 237) A& Tolas Tings Téw Au 'rrpcx‘fucxnxc':g, 1) tticwois 5?\%}—_& + 4 —i}ﬂﬁ.&
+ 8y elvar TauTdTNs;

238) N& éproff eis iy ¢tiowaw L.‘_).(_S‘?;’_B) ! 2@+1) , 1

Ty = s v
gvar altn &BlvaTos.

239) Acitore 611 k&8s Eiowats Tiis wopefs A (x) - T (x) = B(x) - I (x) eivan ioodivauos

mpos TO gUvodov T@v Eichcewy A (X) = B(x), [(x) = 0.
240) Aeitate &T1 k&Be Elicwaais THs vopefis [ A (x) ]2 = [B(x) ] elvar icoBuvapos pos

T6 olfvohov TV ooy A (x) = B (x). A(X) =—B (%)

241) N& AuBolv eis 10 R of &iodoers :

@ Gx=-5)(x+3)@x+ D=0 B) Bx—5)(x+3)(x*—8l)=0

Y ®-9x+NHE+1)=0 8) x4+ -D=+DE-1)

5) (y—2)= (1 - 29 om) dyt—dy +1=9
DSy —2p+ 1) =4 (g 1) n) 3w? + 13 =0
8) Te? — 350 = 0 1) 507 —125 =0
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1) 20 +8 =0 1B) o — 4w =0

242) N& AvBouv i glicwoels :

Q) x2—6x+9=0 B) 3x*+4x—4=0

y) —x*—x+1=0 5) (x—3) (@x +1)P—(x—9) E+3H=0
O (42— (x+22Gx—H=0 o1) B+ 2m—9)*= (& + 20+ 9)
243) N& AuvBouv ai Eliowoeis :

Ol)3.‘;~2_6.\:—1 S el e Sl
el T 2% 3 x+ 5 xX+2° x+5E+2)
13 180 9% —3 4 N

Y)x'fl* I=x x—1 ) Lp+2+q,-—2_\p*-4

3) 2 — = oT) 1 —- 2
w(w + 2) w? + 5w + 6 x:+4x + 4 x+2

244) N& AuBolv ai Eigwaers
Y+« y — 2a o+ 2P a+6 10
0) - — } = Se=
P vT®

w43 @ w? + 3w
e sl LD e o
y—o wy—Pp y*-—ap
245) N& AvBolv al étiowoers :
5x 2 3

Y)

5 2x+ 1 1

+ =0 b 19
01) %2 — 16 T }74+\—t—4 Y)X+3 X3+SX~{-6_,\'_+2
NS =D Bl piiisso 5y 1 (less ooy 2 -1
B =S Ty —y—5 Ty=T 5w s ein e D

245) N& wpooSiopiodij 6 A Si& va eivan tedefa i Siatipeais Tou p(x) =x' 4 (A — 1)x® —
— (3A —35)x —A 4 1 &i& 1oU x + L. N& Aubifj xaromw 7 ttlowois ¢ (x) = 0.

64. TIPOBAHMATA EINIAYOMENA Al EZIZQEZEQE TPQTOY BAOGMOY ME ENA

ATNQIZTON.

o) “H "AhyePpa Si& Tév 2iocdotwy uds Tapexet fvo yevikoy TpdToY AU-
cews TpoPAnudTwy. "Edv els fva mpoPAnua f| oxéois, T 6mola cuvbéer T Bebo-
péva pé 1O {nroupevov (Tov SyvwoTov | ToUs &yvdooTous kai T omola kabopi-
leton &md THY Ek@cdvnow ToU TPOPATHATOS), AaPn THY poppny ElocwoEws, 1
AUGts aUTis BiSel kad THY AUG ToU TrpoBAfpaTos. "As Tapoxoloudnowuer ThY
AUCIy uepikddY TTROBANMETWY.

Mpoprnpue lov. "Otav oi padntai mas tateng Topvasiov torobetnbody dva
3 gig kabe Bpaviov, tapapévorv Gphior 5 pebnral. ’Eav 6pwg rornobetnBoibv ava 4,
t6tE Yperafovror axopn 19 padntai S va cuprinphoovy Hha td Bpavia. [Méca
givan ta Bpuvie xai mocor ol podnrai; 3

‘H AUots Tou TrpoPAfuaTos GhyePpikéds yiveton els 4 pdoeis.

lov *Exhoyn tob dyvéstov. Eis To mpoPAnud ues elvar &yvewoTos & dpi-
Buds TEV naBnTEY kol & &p1fuds TV Bpavicw. *Ag UmroBicwpey &1 x elvan & &pi-
Buds THOY padnTédv. ‘Emeadn 5 uévouv Spbiol, SdTov kobfoouv dwd Tpels el kabe
Bpaviov, émeton 81 els T& Hpavia TomofeTolvTan x — 5 pafnTal kai T& Hpavia
x—5

= *Etre1d1), &Tav xafnoouv dva 4 eis k&be Bpaviov, uévouv keval 19 Bé-

& elvan
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osis, 6ot ai Béoeis TV Bpovicoy Buvatan v& cupTAnpwloly dmo x + 19 uabn-

x N T B x -+ 19
Tas Kal T¢ Opavic B4 eiven = 7

2. Katgotpooe tijg ifichosms. ‘O dpifpos Ty Spovicov Tapopéver ©
i8ios, eiTe kobfoouy of paBnTed dvd 3 eite kobficow dud 4, Emropévess B& Eywpey
o5 g
22D &

3 4

‘H (1) &morehel iy &iocociv ToU mwpoPAfuares. ‘Emedn o SyvwoTos x
elvai dip1Bpods pabnTév, Teémel vk elven BeTikds kol dxépaios (Bves guotkds). QoTe
6 dyvooTos ThS tlicdoseas (1) Drékziter gic tov meplopiopoy X €N (2).

3. Aveie tiic #wwhozoc’And Ty (1) koTd T& YvwoTX EYXOMEV :

(D<>4(x=5 =3(x+19) <> 4x — 20 = 3x + 57 <> x = 77 pobnrai.

4. Awepedvijorg Tiic Mossmg. ‘H AUois x = 77 pofnTal TANpol TOV Tepio-
piopdy (2). Té Bpovia elvon (77 —5) : 3 = 24. ‘Edv Tomofetnfolv dva 4 «ig
xk&fe Bpavion, Tée ypeidlovTal Bidt vé oupTrAnpeboly Sha T Bpavia 24 % 4 =96
podnTal dnA. 96 — 77 = 19 dxdpn pofnTai.

"Akln Licic tob idwow mpofifpores. 1. "Ag Umobéowuer 6T W elvan T
Bpovic. “Otov Tomefernfolv el altd dvd 3 of pabntai 8& kofficour 3y po-
BnTed kol pévouv Bpbior 5 ni. oi pofnTol elven 3w -+ 5. "OTtow kaffoouw dva
4, hefrouv 19 B1& vd gupTAnpefouy Sha T& Bpavic, BnA. of pabnTai efvor 4y — 19,

2, "H &iowois elvon 3y -5 =4y — 19 p¢ weN.

3 "Eyopey 3y -5 =4w—19<=3u—4py=—19—-5<=> ¢y =24 Bpavia.

4. 'E¢’ 6oov T& fpovia slvon 24, of pabnTad 6& elven 24 X 3 4-5=77.
‘H Ao, ds kal mponyouuévews EEnTdoln, eivon SskT).

popinpo 20v). Eisnpaktop heogpopsiov kotd piov Sradpopny fiédeos 33
giottma 1@V Z, 1@v 3 koi 1@V 5 dpuypdyv, eicinpale 6¢ £v Gl 117 dpuypac.
Ta didpaypa cioitijpo fjoov Sinkdore 1@V tmépaypwv. Na £Opebif ndow siortij-
po élecey Gno kaBe sidoc.

1. *Exhéyoper ¢ dyvwoTtov X Tov &pifudv Tédy Tp1dpdyxuwy eiortnpicv,
omote 2x elvan 6 SpiBuds TEw S18poypeov. “Emreidn Sha T& eloithpia givan 33,
émetan 611 T& mevTdSpaypa 0& elvon 33 — (x + 2x) SnAradn 33— 3x.

2. Mg Ty koTdoTpwow Tis #iodosws okeTTTopEda s EEfis. CATO T&
X Tpidpayua eloémpater © elompdkTwp 3 - X Spaypas, amo T& BiSpayxua 2 - (2x)
kal &méd Ta mevtdSpoypa 5+ (33 —3x). TAAAE, KOTE TNV EKPMYNCIV TOU TTPO-
PApatos, eloempdyfnoav &v 6w 117 Spayxpai. @& Exwper Aottrdv THv lowow:

3x +2(2x) +5(33—3x) =117.

3. ’EmiAbopey Ty Eicwov alTny, TopaTnpoUvTes OT1 O X TIpETEl VA&
gvon Gképarios BeTixds. EUpiokoper x = 6 TpiSpayue, é1e 6 - 2 = 12 elven T& i-
Spayua kal 33 — (6 4 12) = 15 T& mevTdSpaypo.

4. ‘H ebpebeico Aol slvan wopaBektry, 816T1 elvarl & X = 6 Quoikds Kal
els Spaypds T& SoTebivta eloiThpla BiSoww :

3:64+12:-24+15-5=184+24 75 =117.
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péflnua 3ov. Tarip 61 f1@v Exa teic tikve Nhkiog 24 f1@v, 21 kol 18.
I6te 7 fakic tod tetpdg B¢ givar ij fito toimhacia tob Glpoicpetos 16y PRI
TV réxvmv 0V ;

"As Urofécopsy Tt TO nToUuEvoY €& oupPi) per & x Etny &mo oTpepov.
Al ﬁ?\lkiou 6w 4 dTopcov B sivan TéTe ¢ 61 4+ x, 24 +x, 21 4-x, 18 4%

2. To &Bpoiopa TGV HAKIGY TEY TEKVWY gival :

(24 +x) + (2l +x) 4+ (18 +x) =63 + 3x. To -rprr?\cmov ToUTOV, fiTo!l
76 3(63 + 3x) 8« icrou-rcxl ut THY HAukiow ToU TaTpds dnhadh To 61 + x. ‘Emo-
ptvoss TrporUmTel Ty #Eigwois ¢ 3 (63 4 3x) =61 + X D

Eis Tiv (1) & x mpéme vé slpiokeTton péoa el T& hoyika Gpia Tiis Loofis
ToU &vdpchmou. Edw & x elven Gerikds, TO [nrolusvoy 84 oupfij el TG péRowm

*Eaw & x elvan undév, 1o {nrovuevor 8 oupBij Todpo. 'Edv TEhog 6 x elven
&pvnTikds, TO [nToupevor cuvéPn fi8n kord TO TopeAdov. Eis Ty TeAsUTCiOW Ol-

T TepirTeogy Tpétrel v& eiven 18 4-x = > 0, 51611 &hess Btv B Urrfipye 10 Y
TEKVOV.

3. EmiMovTes Ty (1) ebpiokoper x = — 16. “QoTe mpo 16 évév ouvipn
16 [nToUpevov. Al fAkict TéTe foaw @ TaThp 45, Téwa 8, 5 kai 2 ETdv.
4, “H AVois sTvan TapadexT), 81671 & X = — 16 eiven €ls hoyika opia, hnpol

Tov Teptopiody 18 + x = 0 xad efvon 45=3-(8 -5+ 2).
Ipopinpa 4ov. "Eav ané 10 nevienkiorov £vdg uplf}}mu GQELPECOREY TOV
145, sdpiokopey ta 800 tpic adted notnuéve kate 14. Na cdpebi) 0 apibpde.
1. "Ac UrroBéowpey éT1 & [nToUpevos Gpifuds elvar 6 X.
2. ZTUugwva pi THY EKQWUNoI ToU TpoPAnuaTos edpiokouey v tligwow
5x — 145 = + 14 (1)

‘0 x slvan Evas &piBuds, Emopvess Stv Urdpyel TrEpIoplopes 81T ooV,
3. *Amd T (1) Eyouev : 15x — 435 =2x 4+ 42 <

< 13x — 477 <= 36

< ; S , = sl S

4. “H Aois x = 36 = elvon Sewtd, BiamioToUTal B e0kGAws OT1 Eman-

Belel TG TrPOPATBOL
IHPOBAHMATA

247) "0 &pibunTis fvos kKAaopaTos eivan kaTd 7 pikpdTEPOS TOU mrapovopaoTou. 'Eav

kai els ToUs SUo Spous alitoU ToU KAGOHOTOS Tpogficwpey TOV 13, mpokuTrTel KAGTUa igov
2

e = . N& ebpedf 10 KA&opa TOUTO.

248) Né& ebpedfj &p1Buds doTe 16 EmTamAdaidy Tou EhaTTodpevoy kaTd 1O fpov adTol
v& Bidy Tov apifpov miinpévor kaTd 22.

o 2 3

249) Tivos &pibuol 1& —- kol 16 tAaTToupeve xatd 8 Bibouw Tov dpiBudy nukn-
pévov katd 20 ;

250) Té &Bpoioua Tpiaw dviow dxepaiev eiven 308. ‘O pecaios elvon kad 17 peyahu-

Tepos ToU pkpoTépou kad kard 10 pikpdTepos ToU peyohuTépou. N ebpeBolv of dpibuoi adTol.
251) To &Bpoiopa Tpidw SiaBoyiké@y meprTTddv elvan 27. N sipeBoly of piuol aimol.
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252) To &Bpoioua Tpidy SiaBoyikedy &pricy elvan 28. N& elpefolv, of &pifpol adTof.

1
253) ’Epwtnfeis xdmolos mepl Tiis fAkios Tou, dmivTnoe «’Edv &mwd Té? THs fA1-

klag uou deaipedi TO *-},* aUTiis TpokUTTEl & dp1Buds 18». Méowy éTdv ATo ;

254) "Evas pabnThs émpokerto va moMamAaoidon fvav dpiBudv émi 145, &AN dvtl
ToUTou EmoMhamhaciaoe &l Tov 154 kai eUpe ueyohUTepov ywéusvov katd 2043. Tloios fto
o &prfuds !

255) "Evas guatkés &piBuods elvan peyaAUTepos &1rd TO TpimAdotov évds &AAou xard 10.
"Eqw Tov wikpoTepoy avtfowuey kard 125 kal Tév dAAov EAaTTdowmpEr KaTd 35, Té EEorydueva
eiven ioa. TMoior elvan of dpmibuol alToi ;

256) "Evas matépas elvan 52 éTdv kad Eyer BUo eaubid fAkias 15 kai 21 Erdv. Metd
moow £1n ) HAia ToU TaTpos O& eivan fon Tpds TO EBpoicua TRV HAKIGY TGOV BUo TaBI&V ;
TMoTe f) Hhikiar ToU Torpos B sivan T& ~5~ ToU &BpoicuaTos T@GY AAIKIGY TEY BUo TaBIBdY;

257) "Bvos é&pBuos oxnuatifetan dmd SUo Siadoyikd yneia kai elvan pixpdTepos kaTd
2 povabas &mo To 6/mAdaiov ToU &BpolouaTos TV wneiwy Tou. N& eupedij & dpi1duds.

258) ’EpyocTaoiov amaoyohel 18 ¢pydras kal 13 épyatpios kai mAnpver 81 Shous
els wiav fiugpav 2161 Bpayuds, *Eqv & épydrns AapPdvy fuepnoiws 30,5 Spayuds TepiogoTé-
pas Ths épyarpias, va eUpedij TO fuepopiohidy Twv.

259) Kamoies fiydpaoe alyd Trpos 8 Bpy. Ta Séka. *Emeaidn Tou fomacav 5, EwdAnge
T& UmodorTa wpos 9 Spayuas Ta 6 alyd kai éképdioe 70,9 Bpy. Tlooa alyd eixer dyopdaoel ;

260) ’E&v of pofnrai wds Ttalews kabhoouv els T& Bpavia pids aifolons dvd 5, pévouv
opdiol 4 poldnTad. *Edv s kabBficouw dva 3, pévouv Spbiol 24 pabnral. TMécor elvan of pa-
Intal kal méoa Ta Spavia ;

261) "Evas épyaTns avéhaPe va ékTedéon Eva Epyov eis 63 futpas. Zuvepwuntn va Aau-
Péwn 80 Bpy. S1& xdbe fpépav épyaaias, GAAG v APV 100 514 ké&Be fpépay xaTd THY SToiav
Sv B tpydleran. 'Emi mooas fiképos elpydobn, édw 1) EAaPe 3060 Bpy. 2) Biv EAaPe TimoTe
kad 3) EmAnpwoe xai 180 8py ;

262) Tpiuwpogos mupavhos Exer OMkov Péapos 360 Téwewv. ‘O o Spogos Exel TPITTAG-
aov Pépos ToU pecaiou, & dmoios eiven SimAdoios kaTd TO Bdpos ToU TpiTou. N& elpedf 16
Bapos kébe dpdgou.

263) Tooov 335 Bpayudv &mwoTeheltan &md 82 képuaTa peTeAAika TGV 2, T&GY 5 kal
Tév 10 8py. Ta mevtdbpayua floav katd 2 mepioodTepa THY SekaBpdyuwy. N& sUpedii 6 &pi-
Buds ke £iBous TGV Kepp&TwY QUTRY.

263) Koupels eimev eis meAatny Tou, STav &(fTnoe v& TAnpcon: «TpimAcciace T&
¥pnuaTd pou kol ool 8i8w 81 Bpayuds». ToUto EyéveTo, kabds kol pé SeUTepov kai TpiTov
meAarny, omoTe Timote Bév Euewen els Tov koupta. TTéoa siyer &pyYIKds ;

265) AvUo moheis eUpiokovTton mi TRis 8xBns MAwToU ToTapo UTaxUTnTos 3 ul?u‘mp
MotapdmAoioy, T& omolov éxTeAel THV ouykowwviav petafy alTdv, &vatrAéer TOV TToTaudY
els 34 dpas kol ¥wpls v GAAGED TayUTNTa kaTépyeTan aUTdv eis 22 Gpas. N& edpedf 1 &md-
oTacts Tév dUo TEAewy xol f| TayUTHs Tou mAoiou.

266) Avo wokes A kad B dméyouv 190,8 . Ao Thv A &kkivel Tpds THv B &pato-
otoyia pt ToxUTnTa 42,5 YAMdp. ouyypéves Siv Ekkwel &mod THY B &umiBiTws &AAN pi To-
XUTnTa 37 YAp.fdp. N& evpebf] petrd woony dpav kal els moiaw &méoTac &mwo thv A & ou-
vavtnBouv.

267) KepdAanoy Toxilopevov émi 3 é1n pods 5%, yiveran pali ué Tous Téxous Tou 27600
8py. MMoiov elvar 16 Kepdhaiov.

268) Awd T étniolov eloddnud Tou &meTapisucse k&mrolos Kai kaTéBsoev eis TO Taui-
euTnpiov 36.000 Spy. To émdpevov Eros Tas piv Somdvas Tou AAGTTWOE KaTd 1094, To B¢ &i-
oo8npé& Tou MiEnoe katd 5% kad HBUYNEN kaTd TO ETos ToUTo v dmoTawievon 60.000. N
gUpedf] TO Gpyikdv eloddnud Tou.
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269) Edv 1& .;« £vds kepadaiou Tokicwpey Tpds 5%, TO 8t UmdAorrov Tpds 4,5% Aap-

Pévouev &Tnoics ¢k ToU B’ pépous 510 Bpayuas Toxov TeploodTepoy ToU &AMou. N& elpebi
TO KEQGAiov.

270) Eis 117 yAyp. &Ghpupol Odatos Tepiéxovta 3,5 ¥Ayp &Aaros. TMogov kabapov
08wp TrpéTrel v& TTpooBéTconsy, MOTE 1) TEPIEKTIKOTNS €is EAas va yivy 2,594

271) ‘O maTnp TAs ‘AAyéBpas AdgavTos Elnoe TO EkTov Tiis {wiis Tou s mwoudl, To-
SwdékaTov aUThis &5 veavias, 1o ERSopov alTiis peTa TOV yéuov Tou kai 5 érn drdun, dte dmé-
KTnoey vidv & omolos élnoe 16 Auicu 7) doov & Tarnp Tou, Elnoe BE dxéun 4 £Tn peTa TOV Od-
vaTtov ToU uloU Tou. Tooa &tn é(noev &6 AdgavTos ;

65. ANIZQZEIZ IIPQTOY BAGMOY.
A) "As A&Boouey THY TrapdoTacw 3x — 5, 8mou x eival k&molos Tparyua-
S fom Sy ~ . 5
TiKds &piBuds. "Av dvTi Tou X Oecwopev 5
otdoews 3x — 5 elvan & 0. "Amd T& TrponyoUpeva yvowpilopey 811 povoy Sid x=

ToTE 1) &PBUNTIKN T TS TTOpa-

- % ioyvter 3x — 5 = 0. ‘Etropéves, dv elven x ;é%, B eivon 3x —5 # 0.

"As Bécwpey Tdopa gls THy i8iow TopdoTacy duTl x TpédTov Tov 4 Kal Beu-
TepOV TOV % Etpiokopey : lov) 3:4-5=12—-5=7, dnAadn &piBuov fe-
Tikov( > 0) kai 20v) 3- —;— —-5= %‘ — 5 — % — 129 = -_Z &nAadT) apifuoy
&pvnTikoy (< 0). "QoTe &M Tipad Tou x ( # ;_) 8i8ouy Tipfy Betiki ( > 0)

gls TNy TrapdoTaowy 3xX —5 kol &Ahon dpvnTikiy (< 0).

TifeTan Aoirov TO TPOPANUA :

N& op1o8f) & mpayuaTtikds &pifpds x, doTe va elven ¢

lov) 3x —5 > 0 xai 20v) 3x —5 < 0.

Kofepia &wd s mapaostdoss 3x —5 > 0 kol 3x —5 < 0 Aeyetan : pia
avicwolg npdtov Pabpod. ME Tov Epov alTdy EvvooUuey yeviks kéle TopdoTa-
ow Tis popefis ax + B > 0 efte ax + P < 0, &mou q, B, yvwoTol mparypaTikol
&pifuol kal x &yvwoTos TpaypaTikds dpifpos (moU mpémel va oplofi).

‘H opdais «va hubfi (f va mivdij) 1 dvicweig. . .» onuaivel «wd edpebouv
ai Tiped ToU dyvcoTou, S1d Tas dmolas fy dvicwals yiveton dAndhs (dpibunTikn)
AV1oOTT§».

B) Mia dvicwois mpwTou Paduol &miileton, dmeos oiveTan el Ta dxd-
Aoufla TTapadeiypaTo.

HMopéderype lov. N& émAuvdf 7 dvicwots 3x —5 > 0.

SkemrTopeba G5 £Efis @ "Av UTrfjpye kdTolos TrpatyuaTikos &pifposx’ pE Ty
iBiotnTa 3x' —5 > 0 (&v, dmeos Abyopey, 6 x' EmnAnBeve Ty dvicwow), TOTE
a0TOs 6 x' B& elye kad T i8idTnTa : 3x' > 5 (EmwpocBioapey els T& uéAn Tov 5)
kol dvTioTpopus. AnAodn ai dwicdtnTes 3x' —5 > 0 kai 3x' > 5, 8& Hoow,
61 Adyopey, igodbvapor. TMoparnpolper Tdpa 611 1 dviodtns 3x' > 5 elvan

fooBdUvapos pé Thu X' > % (8Brcupéoapey Ta peAn Tiis 3x" > 5 pe Tov BeTikov 3).
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‘Qore 1) dpyuxt dvicwois madnfeletan dmrd wdbe TpaypaTikoy Gpifpdy
X iEw r%— kol udvov.
ME tous ouuBoligpols TEY oUPShov YPSQOLEY
fxli3x 5 =00 = x| x|

I
AUTd 10 cupBohifomey o¥nuaTIKDS G5 EETS

Buulvid

NopPdévopsy Ty eudsicy
2 3 TGV TTpoyuaTIKGY  &olbuddy,

: onusicovoyey {onpdds TO on-
(Ex. 65-1) ;» oy = ko B SroKs

PEIOV —— KOl GETOHEV UTTOKX-
2

|

5,

|

D

|
w v

T TGOV nucov S1& Tés Omoias éraAnfeleTan 7| dvicwols Eva Béhos, OTrws PAe-
meTe els 1O Zy. 65-1.
Hupaderypo 20v. N& GmAuvdf f dwiowois @ 3x—5 < 0.
Mt duolous, 6mws Twponyouptvws, TUAAOYIoUOUS sUpicroey :
She oy e (U i85 o Blee o = %
Anhadi f Sofsica dvicwais drenfeveTon &md ké&fe Tpory HATIKOY &p1BUoY

i 5 i
-3 -2 -l 0 1 2 3 X UE X < kol povov. ZXN-
2 r HOTIKGS TO CUUTIEPUOH Tret-
Ix. 65—2 ploTdveTal eis TO ZY. 65-2.

Maparipnsig : "Ewaidl) uds fro yvwoTov Adn Ot :

— = : o 5
lov) elvcn 3x —5 =0 upodvov Bix X = 5
; 3
* = ; = 5 XhD
20v) elven 3x —5 > 0 udvov Bi1x x > =
Aurrosoloapsy duistas vk oupTepducpey 8T 1) dvicwas 3x — 5 < 0 émednfeteTon
oo 5
uévor Six x < ek

[Hupaderypa 3ov. N& EmAudn 1§ dvicworg @ —4x + 3 <

Mz Suoious, s deoTépw, oUAAOyITUOUS eUpioKosY :

—dx 3 <5 —dx <2 dx > —2M x> — =
_,3 —2 _,I 9 ! 2 3 TYNUOTIKES TO GUUTTE-
] o pOCUX TIAPIOTAVETXL ElS TO

ZXHeD S Tyx. 65 —3.
Iapaderypae 4ov. N&
Aubf f| dviowois — 4x + 3 =5
RIS SR 0 i 2 3 Mé Spoiow épyaciov ka-

T ToAfjyouev Eis TO ocupTépoa-
4————‘[ oua, ToU #kepddeTon gls TO
Zy. 65—4 Zy. 65-4.
I) Cevikai napatnprises :
In) Mia dvicwois elvan 2wdexduevor v émaAnBeleTon &mwo kddle Tperypa-
(“‘) I‘vmol..,cu.;u 47y & molAxmhxoiaouds TV LeAGY dviodThTog et &oiOuoy dpvnTuedy EA-

Alee v gopay s,
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TIKOV &p1Budvy giTe v pn UTrépyn KATTo10§ Tparyuamikds dpibuds, Tou va Thy dre-
Anfeln.
Hapadeiypata. lov. ‘H avicwoig 0-x + 10 > 0 #noindsdctar and kade
X ER (dwnti ;).
20v. Tijv avicwowy 0 x — 8 > 0 oddeis x €R tiv énakndeier (Srati })
2a. Aix Tas dviowaoels ioyUerididTng duéhoyos pE T iB1oTnTa TOU guv-
nvTnoapey gls Tés Eliswoes. OUTw, Tr.Y. 7 dvicwols — % X+ % = —?,—Eivou loo-
BUvopos pé Ekefuny ToU TpokUTTTEl &d avTAY, dw T UEAn Tng ToAAaTACOIC-
afouv &mi To E.K.TI. Tév TapovouacTddv 3,2,7, dnA. &l Tov 42. "Exouev Aotmoy
. S 1 5 e " i 1 1
TOTE, dvTl THS — % Xk e % Ty loodlvapdy Tng 42 - (— =Rk ) <
< 42- 5, BNAa®h Ty — 14x + 21 < 30, Thv omoiaw EmiAouer edkdAws.
P Cathly 1 1 5 3 : i g \
Emions 7 duiowols — —- x +72—'- < < eha ioo8Uvapos pé Exelvmy, Tou

TPOKUTITEL & alTry, &v T& péAn Tns moAlamhaciacBoly &mi Tov dvrifetoy
Tou E.KTT. Tév mapovouasté, SnA &l tév — 42, "Exouev Aoirdy ToTE, vl
. 1 v e . .
s =y -+ % = % , TNV icodUvapov TS
—42: (- x4+ 1) >—42- 2 ndedh Ty : l4x—21 > — 30
Eivan gavepdv &m1 7 wponyoupérn 18i1dTns Exel &lidAoyor TpaxTIKTY on-
Hacicw Bi&k THY Emidvow TGV dvicdoecoy.
‘E@appoyn In. N& elpete 10 ovodov A N B, 2&v eivan :
A = {x/x drépaios ked x < 3 } ke B = {x/x dréponos ked x > —3 }.
Aborg. "Emrl Tiis eUfeias Tév oxeTikdy dpiBuddv onueichvoper {wonpéds T&

onuela, SnAadn Tous &pifuous, Tou efvan oToreTa ToU ouvdlou A kol Uoypa-
uilopev pé PéAos (ox. 65 -5).

-4 -3 =2 _] 0 1 2 B 4
I : A

Sy 65-5

‘Ouoicos pt fva &Aho PéAos- Umoypapuiloper T& onpeie, BnAabdn ToUs
Sp1fuols, ol elven oToiyEid TOU ouvddou B.
“OTrewos PAstTouey eis 1O Tx. 65—5 elvan : A=({2,1,0,-1,-2 -3, -4, ..}
B =8, = 1001520 3 et B A eI —{ =12 =31, 00, 71}
Efvcn povepov 611 A N B elvan O olvooy Ty Tipddy Tou x B1& Tas dmrolas
ouvaAnbedour ai dvicdoes @ x < 3 kad X > — 3 kad x QKEPIOS TTPOrY MATIKOS
&p1Buds.
‘Qote ANB={x|xeZ kai —3 <x <3}, rou Z =16 clvohov TEW
OXETIKGY GKepaicov.
‘Egappoyn 2¢. Oswpoluey T& oUvoha: A={x|3x-5<0}, B=
= {x[|4x 4+ 3 > 0 }. N& 6pioBij 10 olvorov A N B, nAadi) v elpefolv af Tipad

129



ToU X, 518 T&s dmolas auveAnfevour oi dnicwoes 4x + 3 > 0 kad 3x —5< 0.
3 5
=3 =) —}_I 0 1 Y 2 3
B s

Zy. 65— 6

&
<+

Aois. *Exopey A= {x|3x—-5<0}={x|3x <5} ={x|lx < %}

‘Erions B={x|4x+3>0}={x]4x>—3}= {x}x >— 2}.
"OTres elvon povepdy &k ToU oyruaTos 65 — 6 eival :
ANnB={x[xeR xa —73{ <X <—;}
Me &Mhas Aélers of dviocdoels 3x — 5 < 0 kai 4x + 3 > 0 cuvainBedouy Bix

\ \ = 3 . g 3 8 5
T TIuds TOU X, TroU TrepléXovTon MeTatl — 5 Kai - 3

AXKHZIEIZ

272) N& AuBolv al dvicoes :
o) Tx—12<x~-18 P)4—2x > —9-5x
Y2E-D+32x+4H-T<5@x-D—(x-3)
B) (x+5)2—2(3x —6) > (x —3)* —3(2x + 5)
x—-3 x-2 x—1 1 1 1

e e o UT)(x+'§)E<(X—‘§)(X+1—5)
D 27x—5@x—5) < 6 (3x —5) —5(1 — 2x) — 2
- 2 (3.\3 5) /& 5(5kl-52— 10) 30x 42Tl
8) (W+22—3(y—5) <y (y+1)+20
D) o —3) (0 +2) — 40 + ®) > w (20 + 1) — 2 2w + 5)

o) G124 =32+ (-5 <3@+15@E-=T)

% 273) N& AuBolv al dwiowoes (TapdueTpos A) :

\ Q) Ax—3<2x+7 B) (x +A)2—(x—A)? > 4A.

LN EHIP -2 G—H—Ax > (R D= D +T

\\_5 GA+3)x 1 2(x+ -1

ol e e 3
274) A& molas Tids ToU X ouvainfedouv al dviodoErs :
@) 3x—1<x+5 P 2Ex-5>x-15y) x+1)P>xEx+1)+1
275) Ak Tolas dxepaias Tinds ToU X ouvaAnfelow al dnodoes.

f ¥=5 2x—71 =xEI 3x 4l ey S0 R D)

{ B oS oo 1% 2R P g f vt i
276 A& Tolas Tipds ToUu  ouvaAnBelouv ai dviocwoes :

W+HWw=2 w+Hw-D (@=3NW+2)+4
& 10 = = 35

14

y—1 2¢+3 3 44 3gy—4
B) 5 arF 10 >T‘(‘V— 7] )+ 3
277) Nioate T8 GVICQTES ©

3 2y —3 29+5

csz)x-f}.>0;3)hF 4>0 )‘P—1<0

y—2 2x +3 eop . I
8)w7_3—1<05) x+2>] oT) % —3<73
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KEDAAAION VII

EYEZTHMATA EEIZQIEQN IIPQTOY BAOGMOY

66. ZYETHMA AYO EZIZQEZEQN IIPQTOY BAGMOY ME AYO ATNQETOYE.

A) Ebotnpo iEiowcemy. AiSovtan SUo tlicwoseis pt 8o dyvdoTous:
?(x,y) =0 kal o (x, y) =0 kol éoTww A TO sUvohov AUcewv Tiis TpdTns kol B
TO oUvohov TéY AUoewy Tiis SeuTépas. TTpokUmrTe T pcotnua @ Ymdpyouv lelyn
(x, W) T& bmola va éradnBeliouy kal Tas SUo 2hicatls ouyypduws ; To alvolov
UtV TGV (euydw elvan mrpogavdds TO cuvorov A N B.

To (eUyos ¢tiowoewy :

&) : (CP (X,\{J) =0, o(x,9)=0)

TGV Omolwv {nToUpey kowhy AUow, dvopddeton ¥va edetnue S0 échosny pi
000 dyvaootovg.

To TpoPAnUe TO dTroiov TifeTon Twpa, elvar : v edpedfj 0 chvohov tdv
Lisewy t0b ovetipatog (T).

A& kéBe (elyos (A, p) €A N B, 8& ioylow : ¢ (A, p) =0xed o (A, p) =0
ouveTrdds TO (eUyos auTo (A, p) 8& elven pia AVois ToU cuoTrpaTos.

‘H gipecig tob cuvolov tév Licewv dvopaletar : 1 inilueig tol ovetiputos.

B) “Isodvvapia cvotnpatov. Abo costipate hiyoviar icodivopa, Gtav Exovy
tag abtag Aooelg, dnhadi) kabe Looig Tod mpdTov givan Lisig kai tob deutépov kai
AVTLETPOPWS.

"Eorw 10 cloTtnua (Z) ue &towoes ¢ (x, w) =0 (1) kol o (x, ) =0 (2)

"Av k, A elvan 8o otaBepad, &k TGV 6mroicov 1) pict TouAdytoTo, .. 7| k
elvan Bi1dgopos ToU pndevds, TéTe )| EEicmeig ko (X, W) + Lo (x, w) = 0 (3) Aé-
YETOL Evag Ypappikog cuvdvacpds tdv (1) xkai (2).

lloyUer n| €fjs xpnoidos iB1dTns ¢
“Av &ig Eva cbotnpa (Z) dvuiketastadi pio tov dicwoig pé Eva ypoppmikoy
ovvdvacpov t@v iEicmoe®@v Tov, mpokintel icoddvapov choTnua.
TMp&ypoaT: @ EoTw TO oUoTnux
p=0
el o
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Kai TO CUCTTPE &
E):k gtA- o=0
o=0 }
Kéfe Aois (X, W) TOU (2) elvaa Tpogaudds Kal Aucis Tou (Z).
*AvioTpdgus, kébe Aais (X', Wo') TOU (2, 6& &moAnfeln THY
k-¢+A-o=0kai—Abyw ToU &m0 =0—TiY k-9 =0 &\A&eivar k# 0
ko frroutvess B slvon @ = 0. “Hror Td Lebyos (x'o W'o) grahnBelel Tas Eilomotls

') ’Erirveig mpotopabpiov svetnpatov 800 ayvosTOV.
Edw e p(x, ) =ax+ Py + vy ki o(x, W) =cx+pwv+Y,
16 oloThnUa : ax Py +y =0 } ) (A) eivor 1) yeviki] popgT TOU GU-
ax LRy — 0] Q)
oTnuaTos SUo ichoswy o Bofuol pt 8Uo dryvdoTous.
Té atvohoy Tév Algewv Tis iowoews (1) sivan TS ¢
T={(x, v xyeR xR ko ax Py +y=07}
To ouvohoy Téw Aloeswv Tis diodoews (2) elvan TS -
T={(xy)|xYERXR ka oax+py+y — O
*ErriAucis Tou (A) eiven & Tpoodiopiopds ToU ouwsrou Z N T. O Trpoo-
Siopiopds alTds SuvaTal v yivn ypoagikds, émeldh kade Eticwais ToU (A) mopl-
oTdveTan, OTws yrepilopey, pe piav edbeiow ypopunw els Eva oUoTnHa &tdveov
x Oy. O idwuey Gucds KOTA TIp&dTOV UTTOAOYI0TIKOUS TROTIOUS ETIAUCEWS Eves
cuoThuaTos Tis Mopgfis (A).

1. MéBodog tijc GVIIKUTUGTATEMG.

Mapéderype. N& Aubf 1O oloTnua : T2y inll =0 } (L (A)

3x+y+16=0] (@
Ereidhy x—2¢ 4+ 17 =0« x=2y — 17, vt ToU (A) AcuPdvopey TO
x=2y—17 ](1) ®).

3x+w+16=0] (2)

Ké&fe Avois ToU auoThuaTos (A) eiven kad Tou (B), grretdn 1) (1) Tou (A)
Eyel GvTikarooTaBi pE TNV loobUvapor TNS (1) €is & (B). Emions kd&fe Alois
tou (B) &modeikvieron duéows 8TI Elven kol ToU (A), 16T A (2) elvan T
gis T& BUo guaThpaTa kal fi (1) efven icouvapos Tpos ThY (17). Eis 1o (B) eivan
Suvardy THY Eppacty ToU X &mo T (1) v Btowpey &vTi ToU X gls Ty (2), dnA.
v Eywyey TO ioobuvapoy TPos TO (B) cVornua :

oUgTnua -

x=2y-17 a1 el £ s
T ] @) (M. Eis 716 otornpx Suws (M) 1 tticwols
(2) elvan iowars pe Eva pdvo &yvwoTov kel EToutves ETIAUETAL KOTA TX YVG-
o1& "Eyouev :

(@)« 6y—5l+y+16=0=Ty=35< y=>5 kai
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6 () el loodivapor mpos 7o : X ¥~ 17 | )
| e (e
AME T (D) elvon ooBlvapor Tpds To : L i S L J gi ®
=35

STAGEH TEds TO :

&pce Exer AUow THY povedSikhy 1 x =— 7, g = 6, BnAadn 16 leUyos (— 7, 5).

‘Qoe @ Aix v& Aowper Eva oUoTnua 8o ¢hiowaemy p Slo dyvdoTous
81& Tiis peboBou Tiis QUTIKETOOTACEWS

1. AUoupev tnv piav Tév oo @5 Tpds Eve dryvewoTow AY. @5 Tpos X
(txppdlopey BnAad? TOV X ouvapTHcEl TOU ).

2. "AvmikabioTdpey gis Ty SAAnY Eicwow ToU OVUOTNATES TOV X pé ThHY
ebpebeioaw Ekppaciv Tou kai AUopev THy TpoxUTToUSOY W & &yvwoToy EEi-
owoty, omwéTe sUpiokouey TdY &yvewoTov .

3. Ty Tiudv adiy Tol W dvTikeBioTéuey eis THY Ekppaoiy ToU X, Tou
eUptln &is Tov lov Bripa adris THs Epyooias kol Umrohoyilopey THy Tiumy adToy.

Tov Tpémmov alTov Epyacios Sid Ty Aow fvds CUCTARXTOS KoAoUper kol
péBodov draiogiig Sia tig OVTIKOTAOTACEQG.

IL. MéBodog tfig evyxpicemc.

i } (Z). Eivon Aoimdv 1o (A) icoSlvapoy Tpos 1O (Z),

Hapadeiypa. N& AuBH 16 ovornua : =24 Pl } ) (A)

3x4+y+16=0 | 2
Emaidn efven @ x — 29+ 17=0<x=2w—17 xa

SEL P+ 16=0<>x—— —q-'i%l—e— dvTi ToU (A) Eyopey TO lcoSlvoudy Tou :
X =2y —17 :
(19
B) : L
LBY e &‘_-,:} @)

Eis 10 olornua (B) EkQpaleTon & &yvwaoTos X kad es Tds SUo ichatis
&g ourdpTnols Tou &ANou dyvdaTou .
"Avti ToU (B) SuvdpeBor v EXUEY TO oUTTnuc
Xy =\ ¢))
D)

: o 816m1 A (2') eiven iooBUvauos Trpds Thy
2\{)*17:_‘&3“14? (2“) ( T]( ) p .
gtiowoow (27), émeaidn of &kgpdoels 2¢—17 kai x efvan icoBlvayor, Aoy Tis (17).
AN elvan 1 (27) < 6y —51 = —p — 16 <> Ty =35 <> y =5, tmo-
pévoos 16 (1) elvon icodUvapor pds TO clUoTnue

S
(AYE: el dd ] () O¢topev eis Ty (1") ToT (A) dwou y Ty Ti-
y=5 @
uny Tou &mo Ty (2') kad Exopey TO oUcTnHa :
e S T ] e X == i i) .
(E)i: dnAadn 1o (Z) : , QoTe 1) AUais ToU (A)
\{J = 5 x=25

elvan (—7 ,5).
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Eis v yA&oocoqu TGV oUVOAwY HUTTOPOUMEY V& Yoyouey
x—2 =
=
3x+y+ 16=0
“Qore S1& v AVocopey fva ovoTnua BUo Elighoswy Pt BUo &yvhoTous S
Tfs uebddou This ouyxpioews : ;

lov) Aouer Tds &Uo tiowatls ws TTPos Tov adTov &yvwoTov AX. TOV W.
20v) *Eficcvopey Tés SUo Ekppdoels ToU ), OTE TTPOKUTITEL pla EEiceots pe &var .
pévoy &yveooTov, TOv X kad 3ov) Avopev Ty Eiowow alThy kad eploropey TOV
x “Emerta 8 mpooBiopifouey ToV y &md THY pioy &md TS EKPPATELS TOU.

III. MédoOog 1ol ypuppikod ocuvvduvacpod.

{9 ] x ) eR x Rra

x—29+17=0 1
[apodeiypara. lov N& Aubf) 1O cUoTnua i } )

3x+yw+16=0) (2 )
To oUornua (A) 8& QUTIKATAoTACWHEY pE Ever icoBUvapdy tou (B) els TO
Smoiov 7 wio eicwos v efven ) (1) A f (2) xad f) &AM Evas ypaupikds ouvBuce
auds & (1) kal (2), ouugdveos Tpds TH iBioTnTa (§ 66, B), BnA. 1| &licwaots
k(x—2¢+ I +AGx+y+16)=0 (3)

Eis Ty (3) éxMéyousy ToUs &piuols k kod A koToAANAS, GoTe V& Yyivn
undty & cUVTERSGTHS iTe ToU dryviaaTou X EiTE TOU GyviaoTou . TIy. &v &g Ty
(3) 07 k = — 3 (5nA. & dwrifeTos ToU cuvTeAeoToU ToU X &g THY Zaw gtiowo)
kal A=1 (BA. & owTeheoTns Tol X eis T lny Eigwo), TéTe f) (3) ylveTon

—3x—29 4+ 1D+ 1CBx+y+16)=0<=
—3x 4 6y—5l4+3x+y+16=0<Ty—35=0xy=5.
"Edw A =2 (31, & durifetos ToU ouvTeAeoToU TOU W €5 THY TTpcTAY) Kol
k =1 (Sn\. & ouvteheotis TOU y els Thy Seutépaw), 7| B yivetan :
=20+ 1D+20Bx+y+16)=0<7x +49=0<> «al x=—1
TMpaxTikés Epyaldueda kot Thy Epapuoyfy THs nebdBou auTis dos EEfs:
A& v Gmroheipeopey ToW X, el o (A) ToAlfouey kad T& BUo péAn Tiis (1) Emi — 3
tup oh/Tovey ki T& BUo pEAn Tis (2) éml 1, obTeo Bk Exouev :
x—2 17=0 | -3 —3x+6y—51=0 1&
) 3x+w—|'—16—05‘ el AT } .
g+ 16=0 | ! X+ v+ D)
A& Trpocéoews kot péAn Téwv (1) kal (27), doTe v& oynuaTiowysy TOV
ypaupikdy ouwbuaoudy (3) Tév (1) xal (2), Aaudvopev : Ty — 35 =0, dnAadn
Ty —35=0
3x +yw+16=0 }
T dmroiov Aletan edkdAws ko efvan icoBuvapov Tpds TO (A).
3x+8\p—20=0}(1) A
P L St 55 0 ([ () '
"As dmroelpoouey T . ‘O y Exel SpooT|uoUs CUVTEAEDTAS €l TAS (1) xai
(2). TToAamAaci&lopey ked T& BUo péAn fis (1) &rl 3 kol T& SUo péAn Tiis (2)
gmi — 8. "Exopev :

tytveto &madoigh) ToU X, kol potkuype TO cUoTnux : (B)

20v N& Aubfj T oUoTnux
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(ay Xt By —20=0 3}©(A,)9x Ay~ 60:0}(1')

—2x 4+ 3y + 55=0|—-8 lox —24y — 440=0 | (2)
L& mpoobicecds kot pédn Tév (1) kal (27) epiokopey TOV yparuuikdy
cuvBuooudy adTédr 25x — 500 = 0, &pa x = 20. *AvtikeSioTéuer TOV X Sid TS
Tipfis Tou 20 els piov &dmwd T&s Eiooeis ToU (A) A.x. els Ty (1) xed Exopey :
3-204+8y —20=0<=>8p=—40<>ypy=—5
"Eév Becopey va dmradeipoouev Tov X, & Omolos Eyel ETepooTiuous ouTEAE-
oTas els 1as (1) xad (2), moMomAcaoidlomey T Bvo pédn THs (1) #m 2 kal T&
SUo wEAn Tiis (2) &mi 3. "Exous :
A) 3x+8\y—20=0%2} <:}('A\,,)GJ{—}—IGW—40:0] ()
—2x+ 3¢ +55 =03 —6x+ 9%+ 165=0] (2
Aix mpooBicews katd wEAn v (1) koi (2') TpokimrTel & YPOUPIKOS
ouvbuaouds aUTdv @ 25w 4 125 =0, Snhadh w = —>5.
“Exovtes Umrohoyicer TOv  sUpioxopey &ubows 810 dvTiKaTaoToEWS €ls
pilow éx Tév (1) kai (2) kal ToV &AAov &yvwoTov X,
"QoTe S1&t v& Aowpey Eva oUoTnua BYo Eiodoswy pt o dryvedaTous (o
Pabpou) Bia Tfis ueBdBou ToU ypapuikol cuvduaopoy:
lov) TmoMamAacidlopey & péAn ThS mpwTns &l Evar dpifudy k # 0 kal
T& péAn Ths Seutépas Emi Eva dpiBudy A £ 0, ékAEyovTes Tous k xad A &l TpoTov
@oTe els TAs TpokuTIToUoas gliooels of cuvTeAsoTal Euos TRV &yvmoTey Vi
elven duTifeTor 20v) Aix Trpoofécrcos kaTd péAn TGV SUo viwy oo do-
AeipeTon & &yvwoTos ué Toug qvTiBéTous cuvTEAEo TS Kol TpoodiopileTan O GA-
Aos éryveoTos kai 3ov) yvwoToU mAtov Sutos ToU Evdr dyvdoTou edxdAws el
ploxouey kol TOV &AAov &1 dvTikoraoTdoEws gis wiaw Tév Eiodhoewy ToU Sobv-
TOS CUOTHUATOS.
‘H ueboBos ToU ypapuikold ouvBuacuol Aéyeton ki péBodog tdv dvribé-
TOV CLVIELEGTOV.

67. AIEPEYNHEIIZ TOY EYETHMATOL AYO MPQTOBAGMIQN EEIZQIEQN ME
AYO ATNQEITOYE.

o) "EoTtw TS ovoTnua :
Ay: Diextpy =y }
@ :ax +Py=y

Ty dveTépw popeny BUvaTon vé AGPn kdde ovotnua TpwTou Pabuol
pé BUo dyvooTous. Ta q, B, y, o, B, ' cuuPorilouw SeBoutvous TporyuaTiKoUs
&p1fuols, T& 8¢ x, y ToUs SyvdaTous.

1 "As Umobécwuey 811 Aot of &pifuol a, B, v, o, B,y elvar &idgopor
TOU uﬂstos *Atrd Ty (1) edplowopey :

s BY
a

kol dvTika@1oTéYTES TO X Pt 16 foov Tou el Y (2) Tol (A)
gxouev Ty (af’ — a'B)y = ay’ —a'y.
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“QoTe elvan :

ox + Py =Y s el ©)]
S I e

%E B vl e aBei= oyl o @

Eis 7o (B) 7 ttiowois (4) eiven pé Eva pdvow SyveooTov. *Edw Aovrov 1 (4)
efvar Buvarrs, &BUvaros ) ddpioTos, B& eivan kol TO cUotnua (B), &pa kal 70
{oodivopdy Tou (A), Suvatéy, &BlUvaTov T) &bpIoTOY duTiooTOlY0S.

Tov. Auvorrh eivan fy (4) éTaw kal pdvov &raw gvan ap’ — a'p # 0. ‘Emo-
pévag o cbetnue (A) siver dvvatdv Grav kol povov drav givar of’ —a’p #= 0.

Eig iy mepimTeoow adTiy dmo Thy (4) Exouev 1 Y= %T—ﬂu ’Eqv  9éocwopev
Thy Tinhw abThy Tou y els Ty (3), eUpiokouev X :%{g,—:-z—,g—."

MaparnpoUuey 611 elvar: af’ — a'p # 0 <= g— # pﬁ ()

2ov. Eav givar of —ap=0 xai oy —ay #0 1 tticwois (4) elvan
&Bivaros. Aty Urépye Tipd ToU W Alois Tis (4). "QoTe kad &mmo Ty (3) btv B
Umdpyn AUois T G Tpds X kad TO oUoTNHG (A) sivar adovatov.

Eis iy mepimroow authy Sope: o —a'Pp=0 <= of’ = op <=
b \ ' v ' . a Y - ’ . 4 b
?=? xal oy’ —a'y # 0 ay sFay < - # = £TTOMEVQIS EIVOL KOl .

« 5 o
'CT' = % o~ ,::'7 (Il).

"Edv Béocoper % =p 0& Exoouey a=oa'p, p=P'p xai y # Y'p, &5 thcoye-
o &mod T (i), ‘H Eiocais (1) ToU (A) ylvetan: pla's +p'w)=y kol TO oU-
omnua (A) ypgetal : plas B

n YOSPEIE S e e
v dAnBedouy cuyxpovas, BI6TI elvan py’ # y. AuvdpeBa va Aéywuey eis THY TrE-
plrtow adThy 11 ol éliccaers sivar aovppipactot.

}. Al hiodoes auTod slvar &GduvaTov

3ov. *Edv sivar of — o' = 0 kai oy’ —a’y =0 7 étiowols (4) vylvetan
&oproTos. To g Blvaron va AGPn kéde Twdv gls 0 R. Els éx&oTnu Tindy ToU W
dymioToryileran &1 Tiis (3) ToU ouoTAuaros (B) piar pévov Tiuh ToUu x. TO oU-
otnua Aorov (B), &pa kai To (A) Exer piav anepiav hocemv. Eis Trv mepiTrToo-
ow oUTHY EXOUEV :

Gl i fo i el

op’ —a'B=0«= e ay=0<= &
Snhad? G
nAadh e )

*Edw petaly Tév ouvtsheaTéw ToU (A) ioyun 7 (iil), TéTe TO cUoTnHX
ToUTo elvan &dpioTov. Ao Ew Oécwuey %:p, &md Tas (iil) Exouev a=a'p,

p=ppkal y=y'p kai ai eiodoes Tou (A) yivovto :




p('x + B'y) = py’

«x+ By = v

&1 elver p # 0. "AAAG pia éfiocacis TrpaTou Babpol s pds X, w Eyel drel-
pous AUcels (x, y) els TO olvohov R x R.

} ai omoion gupTritTTowy gls plav pdvov iowoty, émel-

Il. Eaw eivan of o, B, a’, B’ # 0 ki y =y' = 0. ’Emeidny of (3) xai (4)
ioxUowy, eUpiokopey &md Thy (4) éTi elven w =0 kai &wd THy (3) x =0, éw
elvat af’ # oB, SnAadd T oloTnua (A) elvar Suvardy kol Exel plov Alow Thy
se=10 wm—(eL

\

"Eov els TAv mepimTwow oty elven of’ — o’ =0, &nA. EOE':;“' O
(A) elven &dplorov cUoTnua.

Ill. Eqv elver a=p =0, 161 16 olornua (A) yiveto :

0=

x+Py=y
cwow, T o'X + Py =y’ kai éxer dmeipous Moes. Edw Spews elven y # 0,
TO ovoTnme (A) sivan &8Uvarov.

T& alTta cuumepdopoTe #xopey Kai s v TepimTecy katd Ty dmolov
chvan o' =p' = 0.

. } Eaw eivon y=0, 10 (A) mepiopileTou els piav pdvov -

IV). Eaw eivan a =o' =0, &agaviletor 6 fvag ayVweTos Kol TO GUoTHa
yiveTan :

Py=vy
S ()
b=y
’Edv elven —EL:_%, 10 (T) Exer Ty Alow :
x €R (BnAcdn x = émooodrmoTe dpiBuds TpoyuoTiKs)
W= % = %, ETTopéves elval ddpicTov.

"Ecv elvan _Yﬂ_ # —g,—, 70 (I) eiven &dlvorrov.

V. 'Eaw elval a=o =B =P =0, 10 ovornua (A) yiveran :
Oz L 0p=oy] _ v r : y
(S, e } Edv eivan y =0 xoi y' =0 #yoper dlo TautdTnTos.
T& x, ¥ AauPdvouy kai T& Svo aUBotpéTous Tinas kal Aéyouer Tapa &1 TO (A)
Exel kv dopotiov AUcecv.
"B fva &md T& y kel Y Bév elven unbdév, TO cUoTnua sivor adhveToy..
‘H mepimrios a=o =B =B =0 dvarar v& woapousiacd xord T
HEAETTV TOPUPETPLKGY CUCTNUETWOY. M.x. els 7 oloTnua :
A+Dx+R—-Dy=24
QD =R+ =17
ax +Py=y
x4 Py=y

} S1d A=—1.
Toprnépaocpa. To olotnua

; } Exel picy Aow xad pévov piow,

137

WnpromoinBnke amd to lvotirouto Exmaideutikng Mot




i o BESEB  loyl i T < e
-rmJ\#ﬂa dﬁ’qj pres ﬁqﬁ,O'rcw ket pdvov Stav, elven of’ —a'B # 0.

Edw elver of’ —a'P =0 xal ay' —a'y # 0 16 oUotnua efvon &8uvartov.
Edw slvon ap’ — B =0 kol oy’ —ay =0 16 oUoTnua eival ocoplo“rov.

Mapadeiypara: lov. Mia 10 oUoTNUA :
x+y=2

G Rl
{Eyolltvarce=il MBI v=2, =2, Bi=— 1 Bi=—d, 5 — 1 Gpei
P —aBp=-1-2=-3 #0.

&pa O (A;) Exer ufow pévov AUow, THY :

et R e
s=trath Ve oew
2o0v. A1 TO oUCTTMG :
x+y=2
(A .
3x+ 3y =4

Eyouev :
a=1,p=1,y=2a=3p'=3 7 =4, &pa: of —'P=3—-3=0 xad
ay' —oy=4—-6=—2 #0, &pa 10 (A.) elven &BUvarov.

3ov. A1k TO oUoTnua :
Ay e
4x L 4y =8

"Exouev :
a=1 p=1, y=2, o« =4, p'=4, y =8, dpa: oap —a'p=4—-4=0
oy —ay =8—8=0, &a 10 (A;) elven &bpioTov.

ﬂcxpa'rnpouus\. &1 af BUo Ehiodooels ToU (A,;) sivar ioodlvapor (7 p° mpo-
KUTrTeL &d THY « B1d ToAAamAaciacuoy émi 4). To cUvohov TEY AUgewy ToU
(Ay) elvar TO EERs :

{5 ¥ |x+y=2} ut xeR, yeR,

Snhodh To alvodov : { (x,¢) |w=2-x, xeR}

dov. A& 1O cloTnua :

(A) D-.\+O =0
x+0-y=0

Eyopey - ap’ —GB 0 xoi oy’ —a'y = 0, cuveméds T (Ag) elven ddpioTov. To
civohov T6v Agecy ToU (A;) elvan Tdpa TO cUvohoy SAwy TéY [euydy (X, W)
uxeR, yeR.

p) Maputipnows. ‘H elpeais Tiis Aboecos £vOS CUCTTUATOS 'rrpco-roﬁcmﬂulou
pt Sto #iowosts kai SUo &yveroTous G5 Kad 1 Bigpelvnois Tou ouvTOUEUETOL €05
£E#s © ouugevoluey THY TapdoTac @ of’ —a'f va v yp&ewuey s EEfS

() : i B‘
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‘H mapdoTacis () dvopddeTan : pia dpiGovoa 2ag takewg
‘Emopévers ai mopacTéoes ;
o’ —~a'B, oy’ — o'y, yP'—¥'B ypipovre :

‘ e B l e N R ‘
T O B O
e oe s B et b 52l
Zuvetrdds, &av elven | I3i # 0, Téte 1) Umépyouoa povadixn Alois
|
~ o ax = =
ToU ouoTnuatos (A) @ v B‘P Y Yp&geTan :
x4 Bly=y
Gy o I
' Y B opmle
| 13 ! a B |
fha By O
Kal pg TNy uopeny auTiy elven edpvnuévevTos. (AlorutdaooTe OXETIKOV Kawdve).
AZKHZIEIE
278) N& #mAufolv T& ouoThuaTta :
Q) xX+y=3 B) 2x—yw+4=0 Y)X—y=4
2x12y—6=10 ):-—.%"_ +2=0 3Xx -3y +6=0
279) N& émAvBolv T& ovoThuaT :
)3x+y—-6=0 B) x—3y=6 Y) 2x4y=5
6x +2¢+9=0 XxX+y=10 X—y=1
280) N& émAuvbolv T& ouoThUATS :
a) 2x —5¢ =10 B) S5x +y=3 Y) Ix—3y=14
—x—:—Tsx,u:—S —10x—-2¢+6=0 S5X +y =
281) ‘Opoiws T& cuoThuaTa :
Q) x+3p=2 B) —2x+3py=—-6 y) dx+y =8
3x—-5=—9y 2x -3y +12=0 4x + 3y =24
282) N& #miAuBoly T& ouoThuaTa :
@) 3x +2p+1=0 B) 2x+ty=x« y)%_%=l
5x —y+432=0 7x — 2y = 3la 2X —Sy=-2

293) N& ¢mAuBolv T& cuaThuoTa :
@ 2x -3y =5p —« ﬁ)?‘“*_g’ﬂ=1+52w
3x — 2y = a + 5B X_Z:;{-"3=2X2—Ly

284) N& ¢mAubolv T& ousThuaTe =
®) 2GT—9) + 33X+ Y —(F—W =70, 3(x+2y)—2 (X~ y)+ 5 (2x —y)=98
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285) N& émAvfoly T& cucThUOTX :

X+ 3y X —y £ z—30 74w
GEGEE S ek B g = o b
ST 23 230 +5@+20)=6—a
286) N& Siepeuvnd) 76 oUoTnua (B = TapdueTpos)
MX - w=3

x4 W+ D=6
287) N& Biepeuvnfoly T& OUCTHUATX :
o) px—y =2 Py ux +y)=4
Xt Du=—2 ux + (u -y =2

288) TlpooBiopioate ToUs A kal | @oTe TO GUGTNHX :
(N~ 1%+ (dn + Dy =3
A+Dx4+@w-2)y=3 v& Eyn émzipous TO TAfBos Aloels.
289) N Aufoly T& cuoThMaTY :
2 i 1 oy lileeryes A8 =
D mre-5 xrpild P ox—3p Tax—2g= 13
] 5 i3 27 2
TIT S 8 e ouaaoemp e

68. TPADIKH EMNIAYEIE TOY LIYETHMATOX AYO EZIZQEEON IMTPOTOY BAGMOY
ME AYO ATNQITOYE.

A) "Eote 16 oUoTnua @ A :

D) ex+py=vy ]
(D) dx+Py=Y

kol £oTw 0T Evag TouddyioTov &k TEW o, P elvar Sidgopos ToU 0 kabds émions
Kol Evos TouRdyioTov &k TGV o, P

To clvohov Tév onueicov (X, W) ToU émimédouy, T& drola ikawormololy THY
(1) &moTeAoly piow edBeicw xafes Emions ol TO olvolov T&V onueicy (X, W)
TG omola ikovotrooly Thy (2).

"Av TropacThcmpey s TO Emimedov Tos evfeios adTds, Kol Tpds ToUTo
apxel vax Opiocousy dlo onusic Ths xabeuds & oty Bk v& THY Yapdlopey,
TOTE !

a) "Av Téuvovton adton xod &v elvan (E, ) TO onuelov THs Topfis Twv,
ToTe (xod povov) 10 sloTnue (A) Exer Thy povadikiy Ao (x =E, y = n).

P) "Av af dog dweo edelan efvon TapdAAniol, uf cupmiTTouco, ToTE (Kad

povov) & (A) sivan &BUverrov.
Y) "Av Téhos al s due eUBeion oupTriTrTour, TOTE {xod pdvov) 1O cUoTnu
(A) elvon &dpioTov.
Mopadeiypota: lov. N mAud ypoagikds T oUoTnua :
2x—3y+6=0 (@€))]
2x ty—10=0 (2)
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‘H mopootamikn elfeia
€ Tis Eotoews (1) Spileren
éard & onusic A (x = — 3,y =
=0) ki B(x =0, ¢ =2) &is
dpoywrious &tovas xOy (oy.
68 —1).

‘H mopooTomiky elfeia
€ Tiis thomoews (2) Spiletan
amo T& anueio A’ (x =5, y=0)
kel B (x =0, y = 10) €5 Tous
avutoUs &loves. Al elfeion ¢
Kad & TéuwvovTon el Ever onusiov
M, Tou émoiou of guvTeTary k-

AT Ay

val, Omes PAémoper els TO Te-

o/ Tparywviapévor eUAAov ydpTou
| T&Y &Edvaw ¥ Oy, elvon x =3
Zx. 68—1 : kel w=4. To [elyos (x =3,

Yy =4) evar kown AUgis Té&Y
etiocdoeco (1) kad (2), (xed §) uévn). Tpdypam efvan &d Ty @)= 703 3
+6=0kal &md Ty (2) :2:3+4—-10=0xei o' —a’P=2-L6=8 0.

Zov. N& émAulf ypagr- ké\
k& TO oUoTnua : by
2x — 3w+ 6=0 (1) 31

—4dx+6y+12 =0 (2

‘H mapaoTaTixy edfeic &

Ths wowoews (1) SpileTon &-

TO Ta onuelad A (x =—3, y =

= Ol (6= (0] e = s
TO ox. 68-2.

‘H TrapooTarich edfeic

g Ths (2) opileTen &wd TX on-

peic A" (x =3, ¢y =0) kai B’ i B
(x=0, y=—2) €is 16 8iov

ouoTnuc &Edveov pé Thy £ CAmd 3"9‘
TO 0. 68-2 TapaTnpoUuey &T1 Zx. 682

ai BUo elfeion € kal € efvan To-
péAAniol, pfy oupTiTrTousal, S8 Exouv Aormdy oneiov Toufs. To oUornue Téw
(1) xai (2) eiven &Bvarror. *Axdun Aéyouey 811 ¢ ai Eodoes (1) kai (2) &
eival oupPipacTai.
AT elbeias paiveTon 8T 1O Softv olUoTnua slven &BlvaTov &mrd T &m
gfvanr 883 : of' —a'B=12—-12=0 kel ay —a'y=—24—-24=_48 =0,
3ov. N& emAubdf] ypagikéds T cUoTnua
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2x—3y+ 6=0 (1)
—4dx+6py—12=0 (2)

Al TrapaoTaTikal e0Beicn Téw (1) ked (2) Tavtifovtan eis THY & TOU TPON-
youutvou oxfiuaros. ‘Opifovten kai af dUo &md T& onueic A (— 3, 0) kai B (0,2).
“Oha Té& onuele s (€) elval Aoeis Tou cuaTruaTos TouTou. Al (1) kai (2) oup-
Timrowy els plav #iowow (elvan iooBlvauor).

B) Maparipnoic. ‘H ypagikh émiluois fvds cuoTtrhuoTos Bév 8ider mwToTe
ikavoToInTIKG dToTeMdopaTa, B16TL yivovTtan oedipoaTa, Adyw &detidTnTOS
fudy kel &rehetas TG dpydwey, kal ko THY EkTéAecty TGV oyESicov kel Kamd
s peTprioes ¢ alT@dy. H UmrohoyioTike uébodos EmAUcews Bide xpipi &Tro-
TeMopaTa, TO oouBabTepov 8¢, elvon SuvoToy v EAEyXoouEY GpECTS T& o

YOuev& TnS.
AXLXKHZEIZ

290) 'EmAUoaTe ypogikdds T& ouoThpaTa THS dokfoews 278.

291) *Emiboate dmions ypapikds T& ovoTApaTa Ths doxfoews 279.

292) AiSovral of #iodhoss 5x — 13y =2 (1), 2x+y=7 (2) kad x—2¢ =1 (3).
N& mapaaThoete ypagikds Tés tichosis adTds els T alTd gUoTnua &Edveo. Ti TapaTnpeiTe;

69. LYETHMA EZIZOQIEQN IMPQTOY BAGMOY ME TMEPIZZOTEPOYE TON AYO
ATNQZTOYZ.

A) “Eticnoig mpitov Pubpod tpdv perafintdv. Ké&be étiowois Tis pop-
ofis ax + By + yz + 85 =0 (1), émou of &, B, v, 8 elvar SeBopévor TparyuaTiKol
&piBuot, elvan pio Etigwots TpdyToy BoBuoU uE Tpels &y vidaTOVS X, W, Z.

Edw efvan, T o # 0 xal AdPopsy adaipéTous TPOYHATIKES TGS Bl
ToUs W, z, dBnhadr) Béowpey w = A, z =, émou AER kai HER, TéTE &TMO THY

(1) 8a Exoopey : X :—W—Tjﬂ-

‘H (1) mpopawdds émoAnfeleTan, éav Oeocopev :
s PRCERES = % |
x=—"—"T"T " y=A z=1u Bid ki@ AR xal ueR.

= )
‘H tpids (x = — w, W =2, z=u) dvoudletan pia o tiig (1).

(51 ké@e A € R kai kéBe p € R). “H (1) Btv &Andevet, BePaicas, 51t kéBe Tp1&da Tpar-
yuaTikéy &piBuédv. ‘Edv (p, A, 1) elven pla Tpids TporypomikGY &pifuddy, ol
goAnBedel Ty (1), TéTe k&Be TPIds (p', A, 1) &ov p’ # p, Btv EmaAnfelel ThHy
(1). "EoTw, ™). 1) Eiowois x +y +2z—6 = 0, (). Edv ftowper y =2, z =1,
TéTe Eyouey X 4 ¢ + 2 — 6 = 0 <>x= 6 — g — 3z, & Tis Omoias eupiokopey x=3
kad A Te1cs (3, 2, 1) elven pia Ao Tfis (o), &véd f Tpids, . (4, 2, 1) S&v
elvan AUois adTis.

B) Zootnpo mpdTov Pabpol pi tpeig ayvdetovg X, W, Z.

*Edw &iBeovten Tpels etiodoels TpooTou PaBuol ug Tpels MeTAPANTSS  ax +
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+Py+yz+8=0 (1), x+PY+y2+8=0 (2 «"x+Ppy+y"z+
+ 8" =0 (3) xai InTouvtan ai xowal AUcels Teov, TOTE Aéyouey &TL Exopey vd
EmAVUowPEY TO oUoTnua :
ax + Py+ yz+8 =0 €))
(2: o=+ Py+ yz+8 =03 (2
a’x +B'y+y'z+8" =0 | (3

Kd&Be wowvi) Looig Ttév éicwoewv (1), (2), (3), &v Umdpyn, dvoudletan pia
L1001 TOU CUCTNAMXTOS, Z.

y *Enilveig Tou cucoTnuaTos Aéyetar 1) edpeots Tév AUcev Tou (Eow Umdp-
Youv).

Katd Thv émiducw cuoThuaTos TpidTou PaBuol pé mepiocoTépous &yvam-
oTous &mrd dUo, Epappdlouey Tas i8iag pebddous dratoigfis dyvdoTou, Tds dmolas
tudBapev Bi1& Ty AUow cueTHuaTos ué 8uo thicwozs kal BUo dyvdoTous, drws
paivetcn els T& kdTwb Trcxpo(ﬁeiyha'ra :
x+y—2w0—-9=0] (1)

M 2y te +5=0 1 @) (A)
MeTotU Tév (1) kai (2) &ix Tév dvmiBétav  2x +y + 3w +2=0 | (3)
OUVTEAEO TGV &TTaAsipopey TOV Evax &yvwaTov
AX- TOV . O& elven :
X+yw—2w—-9=0] 2 6x + 2y —4w—18=0
X—2¢+w4+5=0]|1 i X—2¢+w+ 5=0 , & ypaupikds & ouv-
Buaouds cdtév 8i8st 7x — 3w — 13 = 0 (o). Eis 16 olotnua (A) dvtikabioTduey
plaw &k &V (1) kai (2) 81 s (o) A.x. Ty (1) ked Exouey 10 oloTnua (B) SnA.
7x—3w— 13=0) (o)
A< @B): X—-2yt+w+5=0, (2
2x+y+30+2=0 | (3)

Meta®U T&y (2) kal (3) dmaleipouey kal wéAw Tov adtov dyveotov v,
‘ut Eva GO ToUs yvwaoToUs pos TPOTous. “Ag EpoppoowUEY EK VEOU TOV YPAUUIKOY
ouvduacuoy. "Exouev :

x—2¢y+w+4+5=0]1 x—2¢4+w+45=0
O byt 30 2=01 2 T 4x+2y+6m+4=0
cBioews AauPdvopey THY 5% 4 7w + 9 =0 (B), ut THv émolav els To (B) &
dvTikaTaoTnowpey THv &lowow (2).
7x —3w—13=0 (c)
(B)<(MN: 5x+704+9=0 ®
2xX+yY+3w+2=0 3)

To ovornua (M), loodlvauov wpods To (A), Exel Aow &tav kol Hévov éTav
Exn Aow 16 cloTnua Ty (a) ki (B), T& omolov elvan TpcdTou Pabuol pé 8o
ghicwoers kol SUo &yvdoTous. AvovTes TO oUoTnua ToUTto edpiokouey x =1,
w=—2, & elvau :

IHopadeiypara. lov. Na émivbij o chotnpa:

kal & adTédv S1& wpo-
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= Oé'rousu gls v TpiTny &icwow Tou (IN)
Tas TiMGs X =1, oo =—2, xai Tpocdio-
O [ pilopev 1OV TpiTOV &yvwoTov . Elven
3 (—2)+2=0<=y=2.
‘Qoe 1O crocrrnucx (A) Exer Thy povadikny Aow (x = 1, y = 2, 0 = — 2).
X+4y—2w=—2] (1)
20v.Na gémavef 10 obotqpe X -3y — 70 = 19 | (2) (A)
3x+5¢+w =15 | (3)
Aid Ty émidvow ToU ouoThpoTos TouTou &s égoppdccwper Thy péBodov
THs QuTiKaTaoTaoews. Avopey picw ik TGY Tp1GdY Elicioecwy s TTpds Eva dyveo-
oTov kad dvTikabhoTduey THY Tiunw Tou (ouvapThoel TGV dUo &AAwY &yvwoTwY)
els Tag Aoimras Slo tliowoes ToU ouoThupaTes. Ay

W =
Z\Tw—Bw 2

(1) <> x=—2 — 4y 4 20, Emopévos elvon :
x=—2—4u+ 2w @)
(A) == (B) (—~2—-4y +2w0) -3¢ —Tw=19 1 (29
3(—2— 4y + 20) + 5S¢+ =15 | (3)
AN (2) <> =Ty —5w=21 kai (3) <= —Ty +Tw=21
X=—2—4w4 2w ] (1)

Anhadn) (B) <> — 7y —5w =21 @9
- Tt T2l b
Abovtes 10 clotnua Tév (2) kal (3'") epiokouey ¢ = —3 kai w =0,

ére amo Ty (17) Eyouer x = 10.

‘Qote ¢ A Eyer Ty povadikne Atow (10, — 3, 0).

I) Nepatipnowc. "Edv &xopsy oUortnua Teocdpwy &licwoewy pé ioopi-
Buous ayvwoTous, 81 &rotoipiis ToU fvds dyvddoTou peTatU TR TPOTNS Kol
fxdoTns TGy Umohoimwv éfiomoewy, TpokUTrTel oUoTnua TGy Elodoewy P
Tpeis &yvaoTous, TO dmrofov kal émAUopsr. Td dvwTépe EmexTeivovTon Spoicss,
xai S1& ovoThpaTa pE TrEVTE T) TepioooTépas Eliowoels kol ioapifuous dyvioTous.

AXKHZIEIZ

293) Na t‘T\ Boly T ch'rq,m.c:

X +y+3w=—1 2x — 3y + 7w =4
a) B) —x+y—-20=2 Y) —x+2¢ + 120 =4

—x+2¢y—3w=1 5x — By +w=4

294) Na& &midufolv T& cuoThiuaTa ;

3a—28+5y=-5 A+3u+4v=3 3x + 2y =2
o) a+33—6y = 35 B) —2A—Tp+ 12v=1 Y) 4y — 5w =1
— 4o+ P+ 13y=-10 5A 4+ 8u=-—16 w4z = 1,2
i 3% 4 500 = 2

295) Na Beydf émi 1'] P15 (X =3, w = 1, @ = 0) eivar pia kowr AlUois 16y Ehoo-
2ZX+y—-4a=17 (1) X+3yt+w=6 (2)

N& éferactij &v elven kowad Aloels cdTédv ol of TpidBes:
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41 — 1 [ 13k + 15 5—-6k ,
el R 0 e S Pl ey SR iy
=l q 2)), (7, 0, ), ( - e ey 1)

4
296) To olornpa 3x — w4+ 2w =0 (1), X 4+ 2y — w = 0 (2) woias &wo Tés Tp1GBag
(=3,5,7), (6,-10, —i4), (4,0 —6) &xer cos AUgeis ;
N& Bety8f 671 k& AVois clitol ToU guoThuaTos Bidevan dmd Tés x = — 3k, y = 5k,
w =Tk 51& k&8 ke R.
297) N& ¢mAuvbolv T& ouoThpaTa :

i B x+2(y+n=1
3 i 3—-5ix+z)=-10
2x -3y +z2+16=20 — 22+ 3 ty) =11

298) Na tmiAuBolv T& gusThpaTa :

a)x—-l_ -+ 1 __z_:_z

Bt E
x

3 ST P B %
2x 43y —4dz =17 Bxy + yoy + afz =8
299) N&imidufouv T& CUCTHPGTA :
@) X+ yH4z=14 [£))]
Y+z-+oe=15 —
z+o+x=20 4y + 3z = 17
¢+x 4+ w=35 Ty—32=>5

70. FIPOBAHMATA EYETHMATON [IPQTOBAGMION EZIZQIEQN.

A) Edw eis fva mpdPAnUe UTTApYOUY TERICOOTERO! TOU Evds &yvwoTol 1)
AoIs Tou Suvarmon vd dvaydi els Ty Adow &vds cugTnueTes, Tou omolou ai é-
owoels dvdEysTan vl elven TpToPdBpion Els Ty mepinTwow ot TO TROPAN-
uo dvdyetan sis Thy Aoy évds TpwToPaluiou ouoThuaTos, G gaiveTon dmo
T ROTwh TapadsiyuaTa

Tlapodeiypata. lov. TZhuepov & Ilétpog sivar kate 8 £t peyolotepog Gnd
tov adeloov tov Twavvny., "Yoertepa and 6 £ ol faikion rov 0o Eyouv Loyev 11:9
Na e0peli] 1 Nhkia ExGotou.

Aborg. “YroBéTousy & efvon x 1) fiMkia ToU TTéTpou ofjuepov kal y Tou
lodwvou. KaTtd Thy Ekpeovno ToU mpoPAfuaTos §& elvon 1 x =y 4 8 (1).
“YoTepa &mwd 6 ETn fy HAia ToU pév TTéTpou B slval x + 6, Tol B¢ dBeAgol Tou

x=y+8 (1)
o g (A)
i=—1 @
*Emre1dn) mpodkerTon Tepl fkias dwlpctrwr, ol &yvwoTol X xai W TotTE
v elvon &piBuol BeTikol kol EuTds TrapodekTiy Opicov. "EmiAUouey TO cuoTnua :
— ik X =\ -+ 8 ] =
A<= B it }H, Eei et T |
9% — lly = 12 Ny +8)—1ly=12| =730 |

*H Aois x = 38, w =30 ixcvomoil ToUs mepiopiopols kol émrainbelel
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16 TpdPAnua. Tpdyuar elven & TTéTpos peyodUTepos kaTa 8 éTn &mrd Tov &Beh-
@dv Tou kal Emerta &mod 6 Etn al AAkion Teov efvan 138 4+ 6 = 44 kati 30 4 6 = 36

ué Aoyov %= 19. "QoTe 1) eUpebeioa AUots elvan ToapadekTn.
2ov. Eig piav ékdpoptyv Ehafov pépog 91 Gropa, Gvipeg, yuvaikeg kai nardid.
Al yvvaikeg fioav 5 nepiocotepar ano ti tadrd. “Oke ta £Eoda floay 5.940 dpy.
kai ti Enhfpooay of peydrol, kabe dvdpac and 100 dpoypag wai kade yuvaika
and 80 dpy. Ilocor fioav oi dvdpeg, ai yuvaikesg kai T maldiéd ;
Avorg. *Edw x elvan of &wSpes, w ai yuvaikes kel @ T& Troubie amo ThHy Ek-
PAINOIY TOU TrpoPANuaTos ExoUey TO CUGTMUG ¢

X+ ¢+ w=29l 1(1) x+w+w:9ll(l')
A  y=w+5 (@Qe® y-a=5/@)
100x—|—80kp:5940] 3) 5x + 4y = 297 {(3')

Ao s (17) ki (27) 81 wpocbioews TpokuTTEl 1) X + 2y = 96
X+ 2y = 961 ()
dgpa B)<=({): w—w= 5:(29
5x + 4y =297 | (3")
Aboutes 10 olUotnua Tédv (1) xai (3") evplokopev x = 35, y = 30,5.
TMpopavéds 7y Aots adTh Bev elvan TrapaBexti) kai Emopevcs Sev X peldleTan v Tpo-
ywpnowyey gls Ty elpeaw T Tiufis ToU w. TO mpoPAnua glval adUvaTov &5 K

Tis @Uotws TGV (nToupévwr TOU.

Jov. "Av iy Paciy Evog opBoymvion mepeiinloypdyoy £LATTOCONEY KOTE
5p, kel oOEfoopey T Hyog tov Kotd 2p. | Emgaveld tov Ehottobtal kKota 20tT.p.
"Av dpog avEfcwpey v Bacty tov Kotd 8 p. Kol £).0TTOCWNUEY T0 DYog Tou KuTd
3. 1 Empaverd tov péver 1 idia. Ioiux i dieerdoeig 100 ¢phoymviov avtod ;

Abog. "Av x elvar TO piikos TRs Pdoecws kal w TO Uwyog els péTpo, Emeldn)
10 tuPoBov dploywriou pé BicoTdoes X Kol W elval TO ywouevoy aUT@Y Xy,
KoTd TO TTPAdTOV PEPOS THS EKpuunTEws B Exwuey 1 (x — 5) (y + 2) = xy —20 (1)
kol kord TO BeUtepov ¢ (x + 8) - (y -+ 3) = xy (2).

0i &yvwoTol X,y TpéTel vax eiven BeTikol dpiBuol.

Al giohoes (1) kad (2) EmeiTo & Tas Tpdtels kol Tas Avaywyds &Tro-
TEAOUV TO OUOTTUX :

2x -5y = —10

e —3x + 8y =24

dmoiar émoAnfelour TO TPOPAnLa.

Avopev xai eupiokopey x = 40 kai @ = 18, of

[TPOBAHMATA

300) Eis éva MNupwaoiov f A pé thv B tékw &xouv 118 puabnrés, /| B pé tnv I 100 kad 7y T
ut v A 94, Tléoous pabnras Exer 1) x&be pla &wd s Téters alrds ;

301) “Evas matépas OeAel vé poipdon 204.000 Spyx. els T& Tpia waidia Tou, ToU elvan
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7, 12 xai 15 #1év, doTe T& pepibia v elvar dudhoya TéV HAKiGY Tev. TTéoa 8& AdPn Kkade
Toudi; 5

302) *Edw Td pfikos vds Spfoywviou auificwpey kard Su. kal EAaTTOCOWUEY TO TAG-
Tos Tou katd 2. fj EAcTTdowusy TO ufjkos katd 3u. kol adifowper 1O TA&TOS KOTd 24 1)
tmpaveld Tou &v peTaPdiietan. N& ebpebouv al Bizaraoes Tou.

303) Né& eGpeBolv Tpeis &pifuoi o, P, v, t&v & B Sicipolpevos 81k ToU « idn mnhixov
3 kai UmoAorrov 5, & y Biaupovpeves B1& ToU P &idn mmAlkov 2 kal Uméhormov 1, & abTds
8¢ y S1& Tou a Bidn mnAikov 7 kal UmdAoimov 3.

304) “Evas TraTépas Exel onpepov fAkiov katd 7 ETn pikpoTépav ToU TeTpamAaciou
Tfis HAkias THs xképns Tou. "Yorepa &mwd 15 Ern al Hhikicn Tev B Exour Adyov ds & 7 mpos
Tov 15. Né& ebpebi] Troia 1) fAkia EkdoTou.

305). ‘H &mwdoTacts peTafl dUo moAewy A kal B elvon 41860 u. Amo adTds dvoyw-
polv ouyypdves Bi& vé ouvavtnBolv BUo melomépor. ‘O vas Siawler THy cdpow 550 p. mepio-
oéTepov ToU &AAov, Bid TouTo kot THV ouvdvtnaiv Twv elxe Siavioer 1540, meprocdTepov
ToU &AAou. N& eUpebfi ) dplaia TaxiTns kabevds kal els wdoov ypévov guvnytiinoay amo
THis QuaywpTTEws TWY.

1
306) Tpels yuvaikes éxouv 105 abyd. Edv s Thy B’ Sdoow f v o’ 10 & TGV oU-

y&v s | 88 ¥’ 8, TéTe kol ol Tpels Exouv ToV alTov dpifudy abydy. Tooa Exer k&be pla ;

307) Efs éva Adyov dufikouv Gudpes kod dhoyo kai elvan 140 kepadal kol 340 média
Moot elven of &wdpes kal Tooa T &Ghoya ;

308) ‘H ouvdpTnois - rohudwupor @ (x) = ax® + Bx® + yx + & Six Ta &pyttuma 0,
1, 2, 3 8i8e1 o eixdvas dvricToixws 0, 1, 4, 27. N& ixtehestfi N Sxipears @ (x) @ (x —2).

309) “Evas Tpiwnotos &pifpos Exel wnelov povdBowv 16 0 kai &bpocua wneiey 11.
"Otav EAaTTwdf kord 396 88z Tov 81 Evahhayfls TV Wiolwy TOU TPOKUTTOVTA TRIYN-
grov. N& eUpedf] oUTos.

310) T& wnoia tvds Biyneiou dpiBuou Exouv dlpoiopa 11, "Av peratl Tév yneicov
Tou TapeUPAndf & 5 eUpiokeTon Tpwpnelos, 6 Omolos pe Tov [nTovpevoy Biynpiov Exsl &dpol-
oux Toov pt 396. Tloios eivan & Biynpios adTos ;

311) ‘O A eimev eis Tov B. «"Av pol Bwmong doas Spayuds éxes 0 éxw 1.350 Spy.».
‘O B &mmytnoe : «"OTav 2odelow 75 8px. xal oU Simhaciéans éox O €y, ToTe B peivng
pé 625 Spy.». Tlooa éxe & kadévas ;

312) “Eptropos, 6Tav mpokelTo v& TANPon T kiav Soécw dmd Tds Béka Tou gdpou
eis Thv Oixkovouikny *Eqopiay, toxéphn 811 &v mwlfion Tepdyiov UgaouaTos Tpods 32 Bpy. 16
pétpov B& Tol EAerrov dxdun 320 Spy., &v Suws TO TwAnon mpos 40 Bpy. B ToU pelvouy kod
200 8py. TTooa pérpa eiye TO Tepdyiov ToU Ugdoparos kai wooos fTo OAGKANPOS & @opOS ;

313) Tpeis @idor A, B, I mailouv dvd 8lo «xopdova - ypdpuaTas xal cupgovoly motos
Yéver v& BrmAaoidln T& yphuaTta Tou &AAou, moU kepdile. Mailouww mpdToiof A, B kal xdve:
6 A, Emaita ol B, I xal yéver & B xal TéAos ol A, I' kai xéver 6 . TolouToTpdTws 6 A Exace
60 8py. © B ixépbioe 55 Bpy. kol 6 [ Epewe pe 40 Bpy. TMooas eiyel & rxabivas & &pyds;

314) To Soyeiov A mepiéxel 300 kiA& haiou kal 16 B 340 kA& SiagopeTikiis ToidTnTos.
‘H guvohik? &Ela ToU #Aaiou elvan 13.320 &py. "Av pertayyiowpey &md 90 kida &mo 16 kabével
els T &AAo Soyelov Eyxouev pelypara Tis aUTfs dlias. N& ebpedi f Tiph 100 KiAou kdde
wds o167 TOs EActiou.

315) “Eva PBapéhi mepifyer 240 kiAd kpaoi pé 60 kidd vepd, Eva dAho mepiéyel 150 kidk
kpaol pt 90 kA& vepd. TIdoa kA& Trpémel va dvapeifwuey dmd kdde Papthl, doTe va oynuaTi-
gwpey peiypa &mod 105 kida kpaoi kai 45 KiAd vepd :
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KE®GAAAION VIII

AIANYZMATA EIZ TO EHOIIIEACON

71, MPOXANATOAIZMENON TMHMA (ERAPMOZTON AJANYEIMA) EIZ TO
ETIITEAON

A) "As Bcwprowpey fva Emimedov E, .y 10 émimebov ToU wivakos, kol
fmowe els aUTo SUo Sidgopa petatl Twv onueic Tou AB (oy. 71-1).

-

To etflypanpor Tufite Bé dxpa Tou T& A,B fumropel v Sictypaei) &md v

KIVNT v o nHe fov elTe KOTX Ai'\l/ qJOpG\? aTro TO A T!'pOS TO B c1."'..'.. KOTX 'l_]U OUT'!—
B Oetov altfis popdw, SnA. &md To B mpos To Al

T sunuypaupov TUfiue uE dxkpa Tou T& AB uall pE Ty

Qopaw &ro O A Trpos TO B dvopddetan @ o (un undevikdy) mpo-

cavetolopévoy tpijpe Grhoa Piita eite @ 10 (un pndevikdv) Eoap-

— -
nootov Stdvvoue SAQa [-‘wn"ra ki oupPorileTe pg AB. To A dvo-

F
Sy. 71-1  udleran : apyn Tol fpopuooToU Sicwloparos AB, TO B B : mé-

pog Tou AB,

*Emions, 0 edfUypopuor Tfina pé dxpa & A,B pali pé Ty @opav &mro
76 B pos To A dvouddsTan ¢ TO (uf) unBsvikdy) TrpocovaToAicuévor Tfjpa PiiTa
dhopa efte 1 td () undevikdy) Equpurostdv Sravueua PRTa dA@a kol cuuPoli-
Leron e BA. To B & ropddeTon apym, TC 8¢ A mEpag ToU EpapuocTol BiowlopaTos
Bv’-\ Qote @ amd kdde o1 tndevikdy, elBUypapuov TERux Tou émiTedou E yev-
vedvtan Suo EpappooTda Bravbopara pé TS @opds Twv GvTiBéTous.

—

MMav tpappootoy Sidwuope, .y, AB, ToU &mridou E mapiordverton ypo-
oIxéds is oUTS UE TO €U0 TUfpg, Gmo TOV Omoiov yewwdTeon, uwalu pé plav eiypiyv
els 1O mépas Tou (Ex.71-1 ked 71-2).

‘H elbsia, Emdvw cls Thy dmolaw keiton &va épappooTov Sidwucua, SVoUG-
Cetont : @opevg (site oThpryuo) ToU Eq‘,\l"p[JOO“TOJ Sravoparos. Eis o oy, 71-3
BhémeTs Ta Epappootd Howlouara @ 1) “AB i popéx Tou THv eUdelav g, 2)

ik .
A'B’ ut gopéa Tou Thy efeiay &' xai 3) B"A'" pé gopéa Tou THv edfeicw €.
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B) To ouvoAov SAwv Tédw EpoprooTay SrovuopdTey &ds dmimedou E
B& TO cupBoAilwpsy p& Z.

——

“Eotcd TuxOv EpopuocTovr Bidwucux AB €. Ymdpyouw &

EpopuooTa BrowlopaTe €l

1 TapdA-

S
omoiewy ol gopeis elvon eUdeia

AnAol Tpos TOUV gopix TOU AB (Zx.
71-2).
B ‘Ohet abrd T& EpappocTd Browl-
; / opaTo drroTehouy fve yunotov UmosUve-
Aov TOU 2.
A / ‘Omws &md T AB dploauey TO

dveoTépw UmooUvodov Tou &, olTes

B =T fumopoUusy v& Kauwpey xod Sid xdfe

¢papucoTov Sidwuoua &mo To 2. Kat’

alTov TOV TpdTov TO Z SiapepileTan ey Umoolvord Tou, xobév &k Tdv dmoleow
efven Sikpopov ToU xevou, sivan Eéva petalld Tov dud SUo kol 1) éveols Twv glvan
10 9. Anhadf pé Tov Trpomyouusvoy Tpdmov SiouepileTal TO ¥ iy kldseg iso-
Svvapiog. Kdde pic &mod altds Tds KAdotiS ‘O'DSU\.’C«L}\!'OKS dvouddeTan ebluvvors,

e

OUTe Tr.X. 1) KAdols icoBuvauias, moU dploapey Tponyouudvws amd 10 AB eluen
uia Sievbuvers kai Svopddetan dretboveig tob AB. T A"é Gurks! gig aUTny TN Siel-

—

Buvow, 1), Smreos dAAwS Adyouer, T AB Exer alriy Ty SieiBuvow. ‘H Sielbuvog
Evds EpapuooToU SiowlouaTtos ToU gmimeSou E rrcvl oTdaveTan wai kadopileTan
fa¥
v}

&mwd TOV gopéar Tou siTe &md OmoicwdSrmoTe edfcicy ToU Emimedou E rrapddin-

Aov Trpds TOv gopéa Tou. Tly. 1 BiebBuvois Tou AB (Zx. 71-3) maproTdveTal
o ThHy eideiaw (g) ToU tmmiSou E eite dard dmorawdnmote mapdAAnidy Tng
eUbeioy Tou E.

*Epoprooctd Sicwdoucra we Thy iBiav Siebluvow 1) fuiopel va Exouy Ty
iBiow @opdv, &mdTe Adyouey 611 : TO kabiva dmwd alTd l-

= s
var opépporoy Tpds TO &AAo, Smews Ta AB kot A'BT (Zy.
71-3). 2) AuTropsi v Eyouv dvTiBéTous Popas, OTTOTE AéyouEy
811 @ 16 xedéva &wd alTd elven dvrippomov Tpos TO GANO.

— S o
Eis T Zy. 71.3 eivan: AB durippotov ToU B”A" (kai B"A"

i =
dvtippomov ToU AB). ’Emions eivon A'B’ dutippotrov Tou

= = S
B"A" (xai B"A" dwrippomov tou A'B’). Zx. 71-3

72. MHAENIKON EQ@APMOIZTON AIANYIMA,
EiSouey 671 &wo kdde pnBevixdy elBlypoppov Tufjua AB opilovtar 8lo
— —_
gpapprooTd Srcviouara AB kal BA. Aggdpede Topo 6Tt kel dmd ke undevikov
e0fUypouuoy Tufiuc AA yewdTtar fva (ouuPatikov) EpapuooToy Sidvuope, ol
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7O dvoudlopey : pndevikov Fpuppoctov Siavvopa dvtioToixov els TO onueiov A,
. — e ‘

kol 1O oupPohiloue pé AA eite i Oy. To A dvoudleTcn @ apym Tou AA kal
—=-

(cuyypdves) mépag ToU AA. Atk 1O undevikov épapuocTov Bidvuoua dev opilouev

oUTe BievBuvow olTe gopaw.

73. MHKOX EQAPMOZTOY AIANYEIMATYZ.

— S e
"EcTw fva Tuyxov Epapu. Sidvucua AB. OvopdleTon: pijkog Tou AB eiTe :
o e = . o~ = 5 ’
andlutog tipm ToU AB, kai oupPoAiletan pé | AB |, TO pfikos Tou eufuypauuou
TpfpaTos pé dkpar Ta A,B. OUTo, .. Bid 16 undevikdv Sidwucua AA, EXouey :

ufikos Tou A — I AA | = pfikos ToU edBuyp. TunuaTos AA = 0. Tevikéds TO
ufjkos ke pndevikol épapupooTol SiavUouaTos elvon € dpiopoy & &pifuds 0.

74. H IZOTHE EIZ TO EYNOAON 2 TON EGAPMOEZTON AIANYIMATON.

A) “Eva EpapuooTov uf) undevikoy Siavuouc ;\E AéyeTal icov | icodOva-
b N pov pds &AAO EpapuoaTov T‘B, £dw, kal pdvov
\\(\ g, #xn TO alTd pfikos ué TO FA, ™y alThy
BievBuvow kai Ty alTnv gopdv. Tly. es To
n pop X
\ T 2)( 74-1 TO AB sivon ioov pE T TA. *Emrions
S

i A 1csou ut o KA. ZupPBoiikéds ypa-

Zy. 14—1
% POMEY : AB = FA.

KdBe pnBevikov tpapuooTtdy Sidwuoua opileTan s foov mwpos kabe &AAo
émions undevikoy EpappoaTov Sidvuoua. :
B) ‘H &épiofeioa 866 fwoix iodTnTOS EXEl TAS YYWoTAs 1810TNTAS ©

o

o) GvoKAGOTIKTY : AB = AB
- — —
B) cuppeTpikny : AB = I"A - TA = AB
i e TR

Y) ueTaPaTikiy :

‘H loyUs tév 18101 Twy ToUTwy, TTpokeipévoy Sid T pr| UNBevikd épappo-
o1& Siowouara, EroAnfeleTal eUkoAws Pé SlaoTnUONETPOY Kai UE Tap&AANAoY
peTdfeciv ToU yvdopovos. Ak Ta EpappooTa undsvika diaviouata of dvwtépw
iB16TnTes elvon Tehelws Qavepai.

Maepatnpiioeis : 1) Elven pavepov 6Ti, &v Exwpsy Eva épapuooTdy Sidvwopd,
Y. TO ABi Umdpyour &meipdpifua dpappooTd diavlouaTa, kabiy &md T& dTroia

- » \ 1 s ’ 3 . ]
elvan Toov mpos o AB. (TTapatnpricate kai 16 Zx. 75-1 kaTwTépw).
2) Aoy Tiis dwwTépw 2as 1816TnTOs Ths Ewolas Tfs iodTtnTos, dvTi v&
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—_—

Aéywpev 6T1 @ TO FTé elvon foov mpos 16 FE., AuTropoupey v& Adywper &Ti : AB,
FE elval foa petatl Twv.

3) “O dweoTépe Bobels dpiopds THs iodTnTos Suo Eq)otpuoo’va Smuucmcc-
Twu elvan icoBUvauos pE Tov EEfis dpioudv: Alo Siawlopora AB ko TA Aéyov-

Tau loa, Eav T elBUypaupoa TufuaTa AA (dpyh ToU vds Tépas ToU &Alou) kad
B Exour TO alTd pécov.

75. ANTIOETA EDPAPMOXTA AIANYIMATA.
‘Eva dpapuooTdy, &yi undevikdy, Sidvuoua AB AdyeTan @ «dvrifetov» &Ahov
EZ £cw, kad povov Edw, Exm TO alTd wfikos ue TO EE Ty auThy Sielbuvow pe TO
EZ xai gopav T duTifeTov Tfis gopds ToU EZ. .. gl 10 Zy. 74-1 76 AB elvan
gva dwTifeTov Si1dvuo e ToU EZ.. “Eva 8o didwuopa dvtifetov Tou EZ elvou 1o 1'_.&
Ak v& oupBolicwper &1, K., TO Bidwuoua FT\ET eivon &va Si1dwuopa duTi-

fGeTov TOU EE YPAPOUEY : ﬁ = E_Z)—

TTav undevikdv épopuooToy Sidwucpa Opiletan s Eva dvtifetov Twpds

Tav &AAo undevikdv £OpUOCTOV Bldwucua.
"Edw 76 AB slvou o dorifetor ToU EZ, ToTe elva owepdy &Ti k&b Bid-

vuopx foov pe To AB elvan dvtiBetov Trpds T

—

EZ xal wpds k&Be ioov Tou. (BAémete kad Zy. /

75-1). Tlpogpawéds Eve dwtiBeTov évds Biowu- ; /r
— e — —

ouctos AB eglvon kot 16 BA,BnA. AB= —BA. B

Hupatnpnmq "Av A_é elver  GwrifeTov

/ A/
TOU FA TéTe 8 elvon ko TO TA duietoy ToU / ‘ /

AB (Biatl ;) A ToUTo EmiTpETETCL TOTE VX
—_— =
Aéywpey : 1&a AB, TA elvan &urifertar peTaty
TOV. Zx. 15—1

76. TO EAEY®OEPON AIANYIMA EIZ TO EIIIIEAON.
"Eotew &va émimeBov (E), Z 10 clvohov TEV EQappooTdy SiewuoudTey

haEs e ‘

ToU (E) kai AB &va Bidwuopa Tou 2@, (1o AB Bév drokAeleTon va elvon évar unde-

vikdY EpapuooTdy Sidvucua). Muwpilopey &T1 Umépyour dmelpdpibua épapuooTd

—> —

Sravdopata foa wpds T AB. To cdvorev (1} kLaoig) dhwv tav lcov npog 10 AB

¢pappost@dv dovospatov tod dmnédov ovopdaletar: Eva £hevBepov Siavuopa tob

= -~ oA 3 A I3 \

gminédov kel O AB (keBds Kkod k&fe foov Tou AB EpopuooTov Sidwuaua o
T6 Z) dvoudleTon : Evag Gvrimpéownog Tou EAeuBépou SiowlopoTos.

=3
‘Omexs &wd 1O Epapuootdv Sidvuoua AB dpioaper Eva Ehelfepov Sidwu-
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oug, pi oV 1Biov Tpdmov fumopoluey vi Spicoopey &mo k&be EpopuocToy S1&-
woua Tou D fva Ehelfepov Sidvucpa ToU EmiTrESou.
"Av ylv ToUTo, ToTE TO D 8& Exn Brapepioti] eis
Khdosig (UmogUvoha) Bvas petall Twv drd 8o,

/ // xofepia &mod Tds Srolas eiven (2E opiopol) Eva
// B fhetfepov dravuopo.
“Evor &TTO0VBATIOTE  EQapHOCTOY  Sldwuopx

// / &mo 1O ¥ elvan Evas SUTITTPOOWTTOS KATIOIOU EAEU-

fépou Brawlopatos ToU EmiTrEdOU.
“Eva £helBepov Sidwuola ToU EmiTrESou siven
xol 7o pdevioy Ehetepoy Sravuopa, SnA. TO olvohov Sheov TV unBevikédv épap-
=
nogTéY SiovuopdTwy ToUu Emimedou. ToUTo 8% TO ocupPolilcopey upE 0.
Tlav Ehevbepoy Sigwuope 8¢ ouuPoriletan eiTe 81’ Evds QVTITTPOTWTIOU TOV,
y. OA, BI kvh. (Zy. 76-1) efte pé Bva pikpdy ypduua ToU &hgaPriTou podi
1t Eva pikpdy PéRos Gmepduea aou. OUrews, Stev m.y. héyopev 1o £hedlzpoy oa-
voape OA (Zy. 76 - 1), 6iv 00 Zvvoodpev to £Quppociov SLavusiy OA, mob Phémo-
e
pev gic 10 oyiipg, Ghhi Tiy KLaow 1@V icov npog 10 EQuppoctdv  Siavucia OA
fpoppostd@y Swvvopdtev tob imnédov. ‘Ewions STtow  Aeywpev : TS  EAeU-
Bepoy Si6vuopa B (Zy. 76-1), Btv dwoolpey To tpapuooTdy Sidvuoud, ToU PAE-
Touey i T oyfiue, ARG TN KAGGI SAcov TGV iccov Tpds TO EpapHOCTOV B1d-
=
wopa P ToU oxfuaTos fpoppooTddy BlawUopaTwY ToU ETTITTESOU.
T olvohov Shev Tév Eheudépwy BrovuopdTey ToU EmimédSou §& TO oup-
Bohifwpusy pe D,

77. MHKOX EAEYOEPOY AIANYIMATOZ.

Mm\oc fvde BrowlopoTos o O D), Snhadn fvos EAevlépou BiowiopaTos,

5
foTw cx, AbyeTon TO pijkos &vds VTITTPOTEITIOU TOU Kat cuuPohileTon pé | o

OUteo, 81& 1o undevikdv EAellepov Sidwuopa 0, exouey :

— s

goizoo 0

Enucioog. Eis 1a émdpeva, Stav 9& Adywpey 10 Sidwuoua, oy, MN vou émmédou,
86 fvvoolpey kol TO Ehelepov Biduuopax pE Eva GUTITTPOCKITOY TOU TO épaplooTor Sidvuopa

= ==
MN kol alrtd 76 1B10v T dgapuooTor Sidvuoua MN. “Ovav éhcouey va xavooper Si1axpiolv
B GnAcvoopsy v dvvoolpey TO EAcUfepov 1) TO EQapHOCTOV.

78. H IZOTHE EIEZ TO ZYNOACN fl)n, TON EAEYOEPON ATANYXMATQON.
£7 T "
Eotwoay AB, TA 8Uc Tuydvta &helbepa SravuopaTa Tou émmedou (E).
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O& Aéycopev &T1 1o Ehedlepov Sravvopae »ﬁ’i giva icov mpog o Ehetlepoy diavoopa
l“—A> £av, xai povov £av, 0 £QUPUOGTOV AB sgivar icov npog 10 EQuppocTOY l"mf
ZupPoAikdds ypagouey : ;\E = FE
Efvon pavepdy &1t Si1& Ty Spioleioay 86 Ewoiaw iodtnTos {oyxlow o
Tpels yveooTal 1816TnTEs, SnA. T dvarkhaoTikd, 1 CUMLETEIKN Kal ) peTaPaTix.
79. ANTIOETA AIANYEIMATA EIZ TO 9),.

A 1 o 2 3 7 ’ = T 3 i et !
O& Aéycwpey ST TO EAeUBepov Bidwuoua AB eivan doTifeTov Tou EAeubipou
e = o
BlavopaTos [A, kai 0& cupPolilwusy AB = — T4, &, kai pévov &Gv, TO Epap-
—> —
pooTov Sidvuopa AB efvon dvTiBeTov Tou EépapupocTou SiavUouaTos [A.
Elver pavepdy &rd Tdv ponyoUpevoy opioudy 8TL 1) 1 kéfe o€ D, uTrdp-

el e povov GuTiBetdy Tou Bidwuoua Tol D, ai 2) v o elvar TO dviBetov TouU

s e B Ziss —
o, ToTE Kl TO o elven TO duTiBeTov ToU a. ZupBolikdds Ypooper & = —a' kal
5 =
o= — o

80. MPAZEIE EIZ TO ZYNOAON @u, TON EAEYOEPQN AIANYIMATON.

st —
A) IpoéoBeorg. TlapoTnpioaTe T& £papuocTd BlowiouaTa AB xai BT,
T& bmola PAbTeTe g TO Trapamielpas oxfiue 80-1.

B o
To s’;cpo:pp.ocr-réu Sidwuopa Bl dvopdleton Eve Srado-
e -
A [ wov diaveepa Tou AB. Td 8¢ épappoaToy Bidwuaua Al
Zx. 80—1 AéyeTon @ t0 dfporopa ToU tpapuooToU AB oW To

s EQOPUOTTOY B, Tloparnpeolusy émions 611 Td dBpor-
oux aUTd AT, elven T EpapuooTo Sidwuaia, TO dTroTow Exel &Yy ThHY dpyfv Tou
TrpdaTou Kol Trépas TO Trépas ToU BeuTépou &k Ty BodevTeov gpapuooTiv biado-
XIKQV SLaVUCUATWY. Y

"Ag A&Powuey Tpa 8lo EAelBepar SlawvouaTa AB, TA ToU émimédou (.
80-2). ‘Opilouey StroudnmoTe els TO émimedov

&vat EpapuooTOY Sidvuopa KKHIG'Ol) Tpods TO Epap- E A r
wootdy AB. >l‘(oc-réww 6pi§oueujuo< EPOpLOCTOY A/ : ! \A
Sréwuoua AM, SiaSoyikov Tol KA kai lgov mpos K M
TO £gopuooTor Bidvuopa rA. ‘OpileTon TOTE, G5 Zy. 80-2

&Bpotoua ToU KA obv 1 /\Wl), TO EQAPUOTTOV
Si&vuopa KM. To gAelBepov Bravuopa KM AtyeTca @ Gfpowopa TOU  EheubEpou
SiowlopaTos AB o o gAetBepoy Bidwuopa rA. SUUPOAIKES YPOPOUEY
AB + TA = KM
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‘H mpatis, pt thv omoiav elpiokoper TO &bpoiopa SUo SravuopdTwv ToU
ouvddou %,, réyeta mpocheoic péoa cig 10 Z,.
‘Qpioapey dvwtépw mpdoBeciv pg SUo rpoofeTéa EAslUfepa BiovdopaTa.

"EoTtw Twpa &va AeUBepov Sidvuopa AB (pn) pndevikov) kol Eva unSevikov EAey-
—— (e ot —
Bepov Bicvuopa . “Opilouey dos &bpoiouc _/:\TB + T 716 éAelBepov Sidwuopa AB.
—_ — —_ —

Mpégopey B¢ : K>B +IM=AB+0 = AB.

AnAadt) 1O undevikov EAelBepov Bidwuopa efven 8 Spiopol obdEtepov atol-
yelov Siax v mpdoleay uéoa els TO Z,.

B) "ABpoiopa pé neprocotepa and dbo mpoclstéa Eheblepa Sravioparta.

"Av Ké, ITE, EZ (Zx. 80-3) elven Tpia EAelBepa SiaviopaTa Tou EmimESou,

e — —_—
opilopey o5 &fpolopa @ AB ouv TA oly EZ,
kol TO ouuPohilopsy uE Ké -k ITA)‘ + Ef, TO 2
Ehetlepov Sidwuopa, TOU TpoKUTITEl o5 EEfiS : B T r
—_— —>
‘Opilopey mpddTov TO &Bpowa AB + A, EoTw
TO EF\./I “Emeita Opilopey 1O dbpoiopa m +
EZ (katdt T& yvword). TpokimTer ToTE TO M
—_— =

Bidwuopa KN. To EAetfepov Sidwuoua KN elvan K
€L oplowou TO «dfpoloua /TB + I'—ti + EZ:>. ZX. 80-3
"Averdyws épyaloueda 81 o &Bpoioua ué Téooopa, TévTe KTA TrpoceTéc FAeU-
Bepat BrawouaTa. i

Iowotnteg : Cloyvouv af £lfis iBidTnTes -

1) *AvripetaBetiky : AB -+ i + AB (Zx. 80-4).
2) TpooeToupioTiky : EPTB —'FFEX) +EZ=AB + (FZ + I-Emf), (ox. 80-5).
AB 4 FA=OB 4 BE = OF | (AB+Th) + EZ = (OB + B'A") + A7 =GZ

OA'
=R e — e e ey — o — —
TA+AB=0A"+- A'E=0E | AB+ (T'A 4 EZ) = OB’ + (B'A" + A'Z") =0OZ'
B'Z'
E '
B, B 2
Af
Af
A 0 B’
& it :
on ik .S
@ A B I§ E
Sy, 80—4 Sy. 80-5
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3) ’I8iéTns THis Saypogfis :
— — — = —— — —m
AB=TA<= AB+EZ=TA+ EZ
‘H &maAnbevois Tijs loxuos Tfis i8i1otnTos 3) elvan elkoAwTdrn.
4) AB+x=AB<x=0

£y — ——
Maepatipnors. Katd Thv elpecty ToUu &bpoiouatos AB + A efte, mou

elvanr T6 idiov, Tou FE -+ Avé TopaTNpoUder &Tl, £ of opels TGV Blovuoud-
Teov Bev elvan TopdAAnAot, oxn gomge-rcn (Zx.80—4) Eva apodAnAdypapoy OA'EB’

kal 8T1 TO EAeUfepov Sidwuoua OE ou éxer SielBuvow Ty Sievbuow Tiis Sia-

ywviou OE, elven 16 &Bpoioua Tév EAeubépuv Siawuaudroov AB Kai TA. "Huro-
poUpEy AoiTrdv, TrpoKEIpévoy V& eUpwpey TO dBpoioua dlo EheubBipwy Biawuopd-

£y
Ty, v& A&Popey, pé Tuydy onpeiov O o otpxnu écpocpuoc'rd Biavuouava OB’

OA &vTioTOlY WS o0 TTPOS TA EQUPUOOTX AB Kal FA KOTOTHIV V& oy MuaTiow-
pev 1O TapaAAnAdypouuoy OA'EB’ pé 8Uo Tpookeipévas TASURGS TOU TX TWM-
uata OB', OA’, omdTe 16 &xov THv SielBuvoww Tis diaywviou &helbepov Bid-

vuouo CTE elvan 6 &Bpoiopa /ﬁ + l:E. (Kavov 100 mtopoiinhoypappov).

I) "Agaipeoig. "Av ?\-é, Fﬁ, glvon 8o #AeUbepa BrowUouoTa émri mimeSou
kel A’ elven T EAeUfepov Sidwuope TO duTifeTow TOU é?\suﬁz’pou ]?5 BnAadn:
N =—-I'_£ TOTE c’)vouo’(gsTm : Swtpopcr AB rr.u]v FA Kol auuﬁohgwm pé
B A o Ghpooln RET A A NesH: A LA AR FE
+(=Th).

=
A v& eUpeopey Aormov Thy Sixpopay &vds éAeubépou Blawvouatos TA &mo
—
&Aho AB, dpkel v Trpogdéaopey eis TO permtéov Sidwuoua To duTifeTov TOU Gepar-
pETEOL B1WUCTHUOITOS.
i 3 I A TS == 1
‘H mp&lis, ué v dmolav elpiokouey T Siapopay AB — A Afyetan agor-

peoig ToUu [A &mwo 16 AB, péoa eis TO olvolov Z,.
b

Eis 16 (Zy. 80-6) PAémeTe Evar TpITOV kataokeufs Tis Sixpopds AB-TA:
Mt &pyfv TO Tuxoy onueiovO; Tol émrmedou AauPdvoper TO EpapuoaToy Sid-

— — L
vuopa O,E ioov mpds 16 EpappooTév AB. *Emerta pé dpynv 1o mépas E Tou O,E
—_ —_—
AapPdvouey 1O EpapuooTov Sidwuoua EZ, dvrifeTov ToU épopuooTou M'A. To

— — —
EAelbepov Bidwuopa O;Z elvan 1O Sicwuopa T foov pé AB— TA.
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“Evag Selepos TpdTros elvan 6 Eifs (Zy. BO-7) : AapPdvouev 5o EpapuoaTd

BiavliopoTa pE kowhy &pxfy fve onusior O; Tou émmédou, O,E ioov pé To 2oop-

a i
B r
B
/ b :
A A i A
Se et
gy 7 04
Iy. 80—6 Ix. 80—7

vooTdy AB kai l'j:i foov ¢ T EpopuosTov A, “Emerta AcuBdvousy TS EAeU-
— === —
Bepov Bidvuopa ZE, 1O dmoiov elvar 10 Bidwuopa TO foov pE AB —TA, 8nA.
— — —
AB—-TA =ZE.
= = i > > e
Mparypart : OZ + 7t =@ E =i O E— @7 — AB— A
—
Inpeioeic: To égappootdv Biavuopa OM, 16 dmoiov &gt &pxnv Tuydv onueiov O
ToU EémiméBou kal Tépas Eva onpeiov M ToU émimédou, AédyeTan SLOVUGHUTIKY GKTiC ToU on-
pelow M e ‘rpac apxnv te Q.
ax o T, o ~
L) "Av MN eivan Ever Egoppoctov Sidvuopa ToU Eri- N
mebov kai O Tuyov onpeiov ToU Emwéﬁou TOTE ElVON Pove-
pou oT1 84 &xwusv (Zx. 80- 8) OM -+ MN ON, dpa M
MN = ON + (— OM) SnA. MN — ON—OM
“Qore: niv Epuppoctov Stdvuopa tob Emmédov civa
dwgopa tilg Savvoputkijs dktivog o0 Tépatog Tov peiov
iy dlvuepenikny dktiva tig dpyiic tov Gg mpog GpyRy o
0V twyov onpeiov O tob Emnédov. Zx. 80—8
s o
E) ’Eav AB xai Al eiven 8Uo ioo EpoppooTa SlovlopaTa TOTE ¢
e —_ —— —— - - —_— —_
AB = AT <= AB + BA = BA 4+ Al < AA = BT
AXKHZXIEIZX

316) N& elpere ut Tov kavdver ToU mapohAnoypdupou & &Bpoioua TV Sovuopd-

Ty Tou Zx. 80-9, dgol petagépete TO oxfix els TO TeTpdBidv cas pi Biagavis) Tp&Tov pi
== —> — —> — T — —

v ceipdw OA + OB + OF + OA kal Emerra OF 4+ OA + Daf.‘.>+ OB. Ti maparnpeite

ouykpivovTes Ta Siawlouara T& émolx evpiokeTe ;
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G
317) Eis 6 Zy. 80-10 76 OF given 76 dfpoicpa 1ol Sicvioparos OA ral fvds GAhou

A

Sy. 80- O Ty 80—10

Sravuopates i dpynv 10 O, N& kaToaokeudoeTe aind 10 dhdo Sidvuoua.
—

318) Avo Biawlopara OK Kai OTB elvon iooprikn. Né Beitete 61 16 Bidwuopa CA =
=G — OB £x&1 popéa TN BixoTdpov THs ywvias (OA, OB). r
319) ’AgoU dmoTumdoere fwdvm eis Brapois YapTi . /
Ta Sravbopara ToU Zyx. (80 — 11) va T& peragépeTe s TO
TeTpEBIoY cas kad, ey Tpia ywpioTd oxedidopara, v k-
TeAéoeTe Tas dxcAoufous mpdies :

— — >
o) (OA + OB) — OF 0 5
—» — —
B) OA + (OB —Or)
— — —
y) (OA — OT) + OB y. 80-11
A

TMpémrer va ebpete Tpia foa diavuopara. 'EvBupeicle dvtigTolyous odtnTas &mo Tov
SAyeBpikdy Acyioudy ;

! 320) Né& Beltere pé trv Bonfeiav Ty Sowvopdrey én al
Siayewict ToUu TapoAAnioypappou Bixotopolv f) pia Ty
GARTV.

Avog. "Ectw ABIA &var TrapodAnAdypo-
pov (Zx. 80-12) xai O To pégov Tijs Siarywviou

Sy. 80 —12 AT, Tlopatnpoupey 671 elvon : AD - OT;’E:
=AB xai AD + OF = AT

"ANAG &8 Utroféoews Ta SeUTepa pEAT TGV fcoThTwy alTédv eivan low (Eéz

— AD), &pa 6& elven : AO 4+ OB = A0 + O
kol pe fpapuoyny This iBidtnTos RS Bloypagis (Emeidn AD = CY") B Eyeopey :

AB-{—C_)E:BB{“B}F :>6',L5>=56
*AANG, dgoU Ta StawlopaTa Cn)‘é Kol KE) givan oo, keivton émml ToU alTou
popéws T &l TapoAAnAwy popéwv. "Exour Suws éva kowov onpeiov, o O, dpa
kelvTan &l ToU alToU gopéws kal &meidt elven OB = Eé, 10 O elvan péoov Tiis
S1orywviou AB.
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321) N& supere T& dxdhovda SlaviouaTa (xr.oplg oxXTua) :
«) AB-&-BF# 8) OB OA_.

VI BB - (CA L AD)=— 5) (K+?F)#
322) Eis Tf.)_;})(. 80—13 &xere SUo Ehebepa Bia-

—
viouoaTta AB kal TA. Znteiton vé elpete TO €AeUBepov

Sidwuopa T foov pé ,ﬁ>+ TA kors 800 TpoTTOUS (&POU 8
HeTagépeTe pé Siagaves xopTi TA Siawuopata el TO TE-
Tp&didv oas). A 4 i
Né& e0pete dpoiws 1o EAeUbepov Srdvuoua 16 igov .
ut AB—TR. Sx. 80—13.
IT) Iorlendosiacpog £hevbipov Emvucp.atoh, ini mpoypatikov apilpov.
"EoTeo Tuydv éAeUfepov Bidwuopa AB kot p -rrpcxyuc:TlKog G&p1fuos.
1) "Av p =0, pifouev d ywouevov o0 0 ¢mi & AB, oupBoAikas O - AB
TO pndevikdy EhelBepov Brdvuopa. *Ho1.
G — — i,
VYABe Do :0-AB=0 (éE bpiopou)
2) "Av p # 0 xal AB = 0 TéTE Opifopey :
—
piAB = ik 0=0
3) "Avp # O kad AB 0, ToTe oplgousu 5 10 yivopevoy tob p &mi 1o Ehed-
Bepov dudvuopa AB kol cuuBoAilopey p. AB 10 £hedBepov dravvepa, 0 omolov
opiletar dg £&Tic:
AietBuvels Tou ) SielBuvals Tou AB Pop& Tou 1| popA TOU AB & p >0,

&

f| dvrifetds Tns B¢, dv p < 0 kai pfjkos Tou © BeTirds upiﬁuog} PW | AB I
—>
\ ‘ A
‘O p MyeTaon TOTE @ AdYOg TOD FA npdg 10 AB kol ouuPolileTal ugE = = p.
AB

OVt 'ITX els TO deun‘?\eupws oxfne 80 - 14
eon TA=2- AB SnA. TO 2 - AB elvan 1O SpdppoTToY

Tou AB I EAetifepoy Bidwuoua pé piikos 2 - IAB'
Atyouey elg Thy mepimTwow adthy 11 6 Adyos A//
5 ol ) , >
To0 TA Tpods TO AB lvan 2 kal YPAPOHEY e
A
‘H mwpatis ué Thv omoiav Ebpigkousv"ré TA &mo Tov 2
- —
kad 16 AB Aéyetan modMamAaciaopds Tou AB émi Tov 2.
4 Eis T Zy. 80-15 PAémete TO éAel-

-4 — =
Az s 3V fepov S1dwuopo TA =3 AB kol TO #Ael-
Bepov Sidwuoua EZ =—6- AB

i Mpdpopey Bt 256 &t :
s £Z
= 3 kai i 6
AB AB

loyvouy ai Etfjs iBioTnTES !
) (— 2)-(3AB)=—6AB =




(—2-3)AB =EZ (Iy. 80— 15) xai yevikés A - (pAB) = (A p) - AB, &mou Ag,
TPy UOTIKOI c’:plﬂuoi, kai AB TUYOV é?\a(:ﬁepov Sidwuopa.

B) p- (AB + FA) — 03 AB + p- I'A 8Tou p TUX®U TpaypaTikds &pibpds
el AB rA TUYOVTa fAcufepa SiavlopaTa.

‘H Biotns altn  Emadndeleton ed-
KOAws Bix p =2, ué 1o Zy. 80-16, émou

Aduﬁc’xuouevat — Aé, e F!f, dpa 07 =
LR + FA. "Ewd TTis nwevbeias OE Aop-
Bavouey EH = K)B, ométe OH =2- AB.
"Bt This fjwievBelag 0z Aappdvoper 7o =
OZ, éméte 00 =2+ (AB +TA). *Edv toper

Zy. 80— 16 xopakwpey TO HO, TUTTOpoUHEY v Biai-
oTWowWEY Pé Tov SiaPrtny T HEO =2 -TA

—

kol pE TapdAAnAov peTdbsowy ToU yvdpovos 6T Ei ” HO. "QoTe eiven :
00 — OF + HO, Bnhadh 2 (AB + F'A) = 2AB + 2TA.

AXKHZEIZ B
323) Aidetar TO #Aelfepov Sicwuoux AB (Zx. 80—17) kai
{nTeiTan v& kaTaokevacBouv SiavUopaTta iga TEOs TO :
«) 3 AB py_L . AB
2 A
2- AB Sk
v) ik . 8017
324) Aldovtan T& EAelBepa Brdwlopata ATE xal TA (Zx.
B ie & dord H = ] s o
80—18) eis Eva émimebov kal (nTeiTol vé xaTookevagbouy Té
— e —> - — —>
a) 2AB - 3T4, ) ?’ AB _f.% A y)AB — 2 TA.
A
f— 4

Ty. 80 - 18

81. AIANYIMATA EIIl AZONOZL (OAIZOAINONTA).

A) *Eorw (E) va gmimedov kai € pia ebfeia Tou. “Ymdpyouv dmeipdpifuc
¢papuooTd Sravopata ToU (E) ué xowdv gopéa Twv Thy edbeiov & "Omes dpi-
oapey THY Evwolaw EAeUfepov Sidwuoua ToU EmiTédou &mro ThY évwolow : Epappio-
ooV Bidwuoua ToU EmimédSou, kaTd Tov i8lov dkpiPdds Tpdtrov &md ThHY Ewolaw :
EpappooToy Sidwuoua Tis eUfeias opiletanl ) Ewoia : EhelBepov Bidwuoua THs
eUfeias.
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‘0 bpiopds Tiis lodtnTos, ToU dfpoicuaTos K.T.A., ToU &Swoapey Sid T&
EelBepa Browlopata ToU émméSou, SibovTon EvTeAGS Opoiws kai Bid T& EAeU-
Bepa BraviouaTe, T dmoia épovtan &mi elBeias. Zuvfificos TO EAelfepov Sicwuoua
émi eubeiag Svopddetcn drisOaivov Siavuopa.

B) "Eoree (Zy. 81-1) pix edfeic x'x AauPavoper e’ aldtfis va (ebaipeTov
anueiov O kai 8elid adroU éva Ao (adbaipeTov émions) onueiov ©.

‘Opifousy Towpa THy SeTikfy gopdw Tis X'x, 8nA. mpocavatorilopev THy
X'X. Zuppeovoliey va AapPdveTan olTews 1) BeTikf popd TAS X'X xad TO 00, &aoe
7 x'x vé Exm BeTIKAY Qopdw ThHY @opdw Tou OO. ‘H TpocavaToAiouévn ebffeio X'x

= 5 =
padu pe 16 O kai 16 0O Snhadt To alvohov {TrpocavaToAlopévn evbeia x'x,0,00}
Svoudleran : @iEwy x'Ox, T Sidvuopa OO Aéyetan : povadiaiov Sravespa ToU
&tovos x'Ox. Td elfUypaupoy Tufine pé dxpa T& 0,0 8& AcuPdveTar s povas

MeTprioEws TV elBuypdupcoy TUM- 5 o ¥
wdrer Tou &fovos x'Ox. TO on- o * : —
peior O yopiler Tov &lova x'Ox elg Tyx. 81-1

8Uo fuidtovas. Tov Ox, ol Adyetar kol Ogtikog fuasoy Tou x'Ox kal Tov Ox',
ToU AfyeTal kol dpvnuikdg Apagov Tou x'Ox.
I') "Akyeppikn] rpn épuppostod Savicpatog éri dEovog.
=
"EoTor fvar Emimedov (E), TuyoUoa edfeia x'x ToU (E) kai AB Tuyov épap-
pooTov Sidwuopa émi Ths x'x (Zy. 82 -2).
’Eqv TpocovaToAlowuey T

- A gUBeiay x'X kol TV KATACTHOWUEY

o

8
TG e : M : - ; E e
x P 7T o 12 ap4 s s 7 Foxd x &tova, TOTE TO onuelov A fa Exn

Sy. 81=2 pioy TeTunpévn, EoTtw x4 Emi ToU
&tovos x'Ox kod 16 onusiov B ploav Tetpnuévny, éote xp . ‘H Siogopd xp — Xa

(TeTunpévn Tou Trépartos B pelov TeTpnuénn TS dpxiis A ToU /TE;) elvan Evad Tpory -
parikos &pibpds. ‘O &piBuds adTds dvopddeTan @ dhyefpikn T ToU A—B gl ToU
&Eovos x'Ox kai ouuBoAlleTon pé AB. )

OUteo m.y. el 10 Zy. 81-2 Exopev: o) &Ay. Tiun Tou AB = AB=xp —x,
=3-9 = — 6, d\y. T TOU AA =AA=9-9= 0, &Ay. Tuf ToU BB
E)BE: 3—3 =0, &Ay. Tipf TOU 00 =00=1-0=1, &Ay. Tiuf TOU éE) =
O0=0-1=-1 krA

82. IAIOTHEZ TOY CHASLES (ZAA).

"Eotow x'x Tuyow &Ecov ToU Emimédou (E) xal A,B,I, Tpia TuxovTa onueia

ToU &tovos. Aid ta SiqwlopaTa KE%, EF, rﬁ foyUe, o5 yvwoToy, OTI ¢
AB + B = AT
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’Eéw AB, B, AT civan of ahyeBpikal Tl T dueoTépw Sicwuandmay,
ToTE loyUel miong :
AB + Bl = AT
Mpéryuaet, &v Xs , Xg, Xp elvor o TeTunuévan tév A,B,T, i Tol  d&le-
vos, O civen :

AB = Xp — X, kai Bl = Xp —Xg, Emoudves :
LU - g B e
Ak Téooepa onuela A, B, T, A, dmwsdhmoTe TomofeTnuéver el &fovos
ioxUel émions : KE -+ Bl= -+ ﬁﬁ) = AE. ki AB + Bl +TA = AA,
T& mpomyouuera yevikelovTar eUkdAws kal 51° doadrimoTe (TmeTEpatoutioU
TANBous) onuela i &fovos.

AZKHZIEIZ

325) TMévte onueia A, B, I, A, E eiven TomofeTnuéva el Gloves pé Tpdmou ofaips-
Tov. N& elpete T& &fpoiopara :
—_— — = — —_— —n — — — "
&) BA + AB 4+ AT, ) AE + BA + BA, y) BI 4+ AE + AA + EB,
— — —_— i —> —> — SR —
8) Al + AB + AB, e) AA — AB — BT, s) EF 4+ AE + B — AB.
326) Tpla onueic A, B, T elven wpiopdva ué celpdy abBaipetor ml dRoves. M& :0-
PETE TGS Sixpopds :
«) AB—TB, B) BA—-TA, y) AB—AT, &) BA— B, ¢ TA—(B
327) "EoTte 6T éml Evos &kovos elven dpioudva Téooepx onueia A, B, I, A olrws,
Qo AB = — 6, Bl = + 4, FA— + 8. Xoopis v& kéuyete oxnua a) N& elpere 7& :
BA, AT, AB, A - AT, [A— B, BA —BF - T4
B) Né& Umoloyioers 70 EZ, &v elven AE = — 3 xad BZ = — 9.

— —
328) Aidovtar éml &fovos SUo Siawbouata OA kai OB. N& karaokeudosts o Tpi-
Tov Sidvuopa, GoTe vd elvan :
—_ e — — et
«) OA4+OB+0Or=0 B) OA--0Or =08
329) Téooapa onueia- A, B, I, A &mi &fovos x'Ox BiBovra UE TAS TETUNUEVAS Toov
Xa =2, Xp =—4, X =5, Xpo =—7.

InTeitan @ @) v elpete Tas dhyeBpikds Tiuds xadevds Ao T& Saviouata s AB,
—

BA, KF FL\: A_A’-, B_A) B) v& émaAnbeloere Tas fodTnTOS :

AB+BFr=AI, AT + A+ AA=0, BA—BF=TA

330) Emi &kovos x'Ox BiBovtar T& onueix A kai B 8 Tév TETUNREVLY Toow XA =
=3, XB = — 5. ZnTeitan : @) v& elpete Tas TeTpnuévas TOW onuelwy E, Z, H, © &w yvopi-
lete 11 AE=4, BZ=8, HA = -2, @8B=12. Ti TOPATNPEITE OYETIKGS U T onueia A
kol Z ; B) N ebpete Thy TeTunuévny X Tou onusiou M, mou kelopllets &méd e plaw wéw
icoTrToOw @

‘AM =BA, AM=MB, MA=2 AB, 3 -AM—MN=0

10 TO IVOTITOUT(




83. MAATIA KAl OPOH TIPOBOAH AIANYEMATOZ EIl EY®EIAN TOY EIIMEAOY
TOY.

"EoTw Bidwuoua AB fvos emmebou (E) kol pia el (€) ToU émimedou
ToUtou, Zx. 83-1. "EoTw
droun kol pio &AAN ed-
Beiar (') ToU (E), N omoia
v& elven Tépwouca Tis ().
‘Amd & onueia AB pi-
pousy  TdS TTXPCAANACUS
Tiis (') adTon Spilouv Err
Tfs (€) T& ompeia A, Bi:
(ﬂ\ cuveTrdds kad TO Sidwuoua
A'B" TolTo SvopdleTan :
Ty. 83—1 npoPoit) tob A_ﬁ imi TV
(¢) maparilfhog mpog TV

— —
(¢).Eibikéds, &v ¢ | g ToTe f) mpoPoAn A'B’ ToU AB &l Thv () TTapaAAnAes

(€)

mpds Ty (') ovopddeton 1 opbT mpoPolkn Tou AB tmi thy (6).

Ozhpnpe t@v mpoPordy. “Ectwoow Ta SawiopaTta AB, TA 7ol émiré-
Sou (E) GpQETEPT 1) undevikd kol Tiis aUTis SeuBuvoecs (cruy‘ypcxuumot) e d!
A'B B’ [ A o mpofohal Teov g edfeTav (&) ToU (E) mapedAfiiws Tpds ThHY ed-
Beicw (') ToU (E). ‘Al wpoPohai atTon Btv elvon dvaryxeiods Spbad.

Yloyer ToTE TO EEfls Oshpnpa.:

—_

. AB AR
0i Loyon — Kui — sivar iooy, ijtou :
FA I'A”
AB A
= = =
ra I'A’

TOUTO gEnyeiTon oo EEfis : 2ymuorilopey T& Tplywva AAB, TMA &ik Tév
Trdpot?\)\n?\cov AA kai TM mpds Ty (g). Ta Tplywva altd elven Buoia, B16T1 ai
yowion Teow elvon foa (oynuaTilovron UTO TAEUPEY TapeAAfAwY Kai Gpoppod-
meov). “Apa Exouv T& wfikn TéY TAeupddy Teov (¢ Tpds THY aUTny Hovdda).
dvdhoyer. ZUVeTTids

| A8 | _[AA |
| TR | [ |
—_— — —_— e
o | AR | =|AB | || =],
r AB A
Qoe, ==t D
A A

162



AN lov) &v elven AB SudppoTrov ToU FA, TOTE vt ¢

Q) A'B’ dudpporov Toi ['A" kal

o A i e T SR
i A | PR e

kol Adyw Ths (1) 8& Eycouev :

—> —>
AB A'B
—_— ==
ra A

i T e g G 2
20v) &v elvan AB dvtippotrov Tou A, TéTe elvan :

e

-
o) A'B’ dvtippomov ToU MA' kai

— | —> — | == |
AB | AB | i AB | A'B" |
[5) :=—I—:>_' Kol == —— ————
rA (AL A [REAE|
Gev Adyw Tiis (1) mwéAw 8& Eyxwuev :
— —_
AB _ A
TR

"Hror 6 1oyog d00 Savvopdtmv tiis avtiic dievbivacag, ioolta mpig
hoyov @V mpoPordv tov £ni piav £00siav tod Emnédov TV,

Wnepromotr|Onke amé To lvotirouto EkmaiSeuTikng MoAmkrig
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KEOQAAAION IX

TPITQNOMETPIA((H

84. MPOZANATOAIEMENH [QNIA.

"Amd Ty Teopstploy n&s elvon yvwoth ) &wold This TPOCCVATOAMGPEVT)S
yeovias. “YrevBupiloper katwTépw Soa pdls xpadlovton Bi& ThY omoudny TV
TEry@VopETRIKGY GpiBuédy THs Stelos yewvias, A Ty EmoTTIKAY gpunveiov THS
twoles T TposavaToAIGHEvTs yevias, UtroBéToper 6T pua fueubela Spxis O,
oTptpeTan Trepl T O kaT& THY popdy THs Kivfioews T SekTdy ToU dpoAoyioy
A Ty dvrifetor aUTHs, dmod uloaw dpyixfy Béow OA els piow Tehixiy Qéow OB,
émws paivetan S Siapdpous TepiTTRCES £l TO o). 84-1.

‘H otpogd) ol yewd uicw yeviay, Ty dmoiov ouuPohiloner ué g7 (OA,
OB) is Thy o mepimTeoow kal ThHY dvouddopsy apynukiy yoviay, kad S1& ToOU
oupBdhou & (OA, OB) eis Thy Beutépow Ko Thy dvopdousy Betikily yoviav. Ko-
Beuia &mo Tag oUTw oynuaTilopvas ywvias AfyeTaol npocuvatoliopivy yovid.
Sureos, s TO oxfine, Eva kapmUhov Bélos els TO fowoTepikdy THS ywvias Qave-

el Ty gopdw mepioTpogfls THs Hueulelas f) dmoia Siorypdger THY Ywvicw.

8
8 8
. i et © ©
a
o { _ :
0 A ¥4 : A A

Sy, 84 —1

*H OA Myeton aipysi] mhevpd T yeovias kol 7| OB tedan mhevpa TS,
To O AéyeTon kopugi] Ths ywvics.

‘H &pyixn) mheupd OA Slvaran oTpegoudvn va Biarypdyn OScaadmmoTe
e yovias TpoTol v ABn ThY Tehikiy Btow autfis OB. “Ywdpyouww Aoi-

(*) ‘Idputhe i Torywvoustplag Bewpeizor & "Inmagyec (150 7=X.), "EXav dotpovépog
nol pabnuarsiede and Ty Nixewew tijc Bifuvixe.
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oV &rreipdpiBuot yeovian pé THY adThY dpyikiy kel THY aldTHY TEAIKY TAEUPQY,
GeTikal ) &punTikai.

H &AyePeixn Tind wmds yeovias elvon &piBuds GeTikds, 2w T yowvia eived
Betixd kol SpynTirds, Eav slvon dpunTikn. OUTw Ty, s TO dvwTépw oy. 84-1
() | Y (OA, OB) &xs1 dAyePpiciy Tipny 459, f 4 (OA, OB) tou oy. 84-1 (B)
Exer &Ay. Tty — 45°, 1) L (OA, OB) &ls 1 oy. 84-1 (y) éxer dhy. Ty — 3150
xad 7 J (OA, OB) 7ol oy. 84-1 (5) Exel GAy. Tipny 360° + 45° = 405°. Mix
Gs'mff] ywvia, pixpoTépa Tis Spbfis kal peychuTépa Tig undevikiis AdyeTal o&ein
yovia.

‘Emropéveds 1) GAyePpixd) Tinn wds GeTidis oteias yeovias eivar peychuTépa
ToU 0° kai pikpoTépar T@Y 900,

85. I'QONIA EIXZ KANONIKHN @EZIN.

O& Aéywuer 671 pla yeoovia 8 ebpiokeTan sis Kavovikiy Ofowy cos Tpos fva
Spbokavovikoy cloTnua &Eévwr XOY, tdv f| yovia 8 &yn TomofeTn6f émdveo
gis 10 emiTebov XOY olncos, doTe 1 KOPURT Tn)s vd eUpiokeTan gl 10 O kai 7
SpXIKN TALUPG Tns v& &1 TauTioBf uE Tov fudfova OX. *Edw 7N ywvia 6 eiven
pia Sofeix ywvia, dTtov Tedn els kavovikiy Béow, 7 TEAIKT TAsUp& TR B elpebi
gls TO EowTePIKOY TS TrPMTNS Ywvias TéY &Edvwr, dTes BAétreTs €is TO oy. 85-1.

| & A e
Ex. 85 —11 .86 — |

TPIFTQNOMETPIKAI ZYNAPTHZEIZ OZEIAZ (*) TQNIAZ

86. HMITONON OZEIAT I'ONIAZ.

A) "Eotes T 10 cUvohov T&v &Eeiddr yeouddv kol 6 pia petaBinT, 1 omoia
Acupdvel Tipds &d TO oUvodov . K&Be mipd) Aoimov Tiis 6 &md 1o T elven pia
Stela yowvia.

“Eotw ula yovia 8 e xavomknv Béow (Zy. 86 — 1) kai P (x, y) Tuydv on-
petov &l Thjs TeAikils TAsupds Tiis 8, didgopov THs dpxis O.

*Ovopddopev fipitovov Tiis ywvias 8, cupfoAikéds nud, Tov Adyov %, Smou

L N :
p TO pfikos Tfis Siavuopartikiis dktivos OP kol y 1) TeTaypéin ToU onuelou P.
AnAodn) eivon nud = % €L OpiopoU.

"As AdPwpsv &AAe, Emiong Tuydy, onuelov Eml TRs TeAikiis TAeUpds Tiis

yovias 8, Eotw 1O Py (X3, W) Sidgopov Tis dpxfis O. Zuppoves Tpds TOV dve-

(¥) Eic 70 Kepddatov adtéd : dEcia yovia = Betued; ofela yovia.
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Tép Opiopov eivan Mud = %, &mou p; TO pTjkos Tiis SravuouaTikfs drTivos ToU
1

Py. Tlaparnpoupey &peos 6T % = % (& ToU BewpriuarTos TGOV TpoPoiddy, § 83).

“QoTe f) Tuh TOU Aéyou% Btv ELopTaTan ék TR Béoecos Tou omuelou P &mi
Tfis TeMikfis TAeupds Ths ywvics, GAAG povov & T Béoews altfis TabTng THS
TeAikfls TAeUpds, BnAadT) &k Tou weyébous Tis ywvias ©.

"Ho1 el kdBe dfeTow ywviav § dvTioTorKel Evas kKol povoy Evag TRy HOTIKOS
&piBuds, A Tiuf Tol Adyou -L.

"Exouev Aorrov £5& ;.licxs1 ouvdpTtnoty ué Tedlov SplopoU TO cuvolov TV
Ote1dy yoovidv kai wediov Tipdv fva cUvorov &mo TpaypaTikous dapifuols, THY
ouvgpTiow & —nu 6.

B) 'Emei8n 81& kdfe dfeiow yoviow 6 els kawovikiy Séow kai S1& OV TUXOV
onpeiov P (x, @) émi Tfis TeAds TAeupds Tns elven w > 0, p >.0, (Bati ;) kal
w<p (Brati ;) 81& TouTo & AdyOS %— elvor TréwToTe BeTIKOS Kl MIKPSTEPOS TOU 1.

"Qote Six ke Ofelaw yowviaw § Eyoper 6T 0 < nub < 1.

"Hrol 16 medilov T&V TGV TR QVwTépw ouvapThoEws § — nub, omou €
peTaPéAAetan el TO cUvoov [, Tév Otelddy ywvidd, elvel TO cUVOAOV TRV PETO-
tU 0 kai 1 mporypoTikédy &pibudiv.

Haatipneig 1. "Ex ToU dpfoywviou Tprycvou OTIP Exousy dos yvwoTov,
8T : pr=x%+ g2 dpop =V x4 w2 ‘Emions elven x2=p—y? kai wi=p>—x>.

Mopatipners 2a. Eivon govepov 671 BUo Toon dlelcn yeovicn Exouv ioa Mpi-
Tove, 81671, rav TeBouv els kawovikny Béo, s Tpos Eva dpfokavovikdy GUCTTM
tdvaor, 8 Exour THY alTHY TEAIKTY TrAEUPGL. .

"AvTioTpogas, Gv BUo Ofelon ywvion éyxour TO adTo TuiTovov eivon iool.
MpaypaTt éoTwoa § kai 8, Blo dteian yovicn (oy. 86 — 1), Bia Tas dmoias eivan

R B o . oWt ¥
ud = nud, ToTe B& elvon —= ™ (1). 'Ex T 1) éyoper — = - = - _ =
nué = nud, o fis (1) & = e
= —w': - .\?: = \P—lﬂ = ~ = Wl (2)
P — Wt x* X, X X

‘Ex tév dvaroyiddv (1) xai (2) mpokUmrTer &1 : wi‘- = —li = pi
1 1 1

‘Erroudveos & tpiywva OTTP kai OTT,P; éxouv Tas mhsupds Twy GuaAdyous,
"Apa elvan Spola, ouvetrdds éyxouy Kol Tas yovias Twv foas.

O elvan Aormdv 8, = 8. Emaidf) Aoimdy dlo ioon dfelon yeovion éxouv ioa
fuiTove kol duTioTpapw; Buo ofelon ywvicn éyovsan foa NpiTova elvan foat,
81 TouTo TO MulTovoy wds Ofsics yowvias 8, TO ypapousy kol s fpiTovov TS
Shyeppixiis Tipfis Tns. (Al Toat ywviar Exour Toos dmoAlTous Tipds). Mpdeopev,
.y s 30°, nu28" 30" xTA. ‘Emopéves kal eis Tov cuuBoAioudv nud fumopoUpey
va Becopoluey 6T @ elven 1) GAyeBpikn Tiun Ths Sfeias yoovios. ‘H ocuvdptnois
6 — nud eiven TéTE pla dpibunTikn cuvdpTnois uE Tediov opiopoy, To { 8°| 82 € R
kol 00 < 8° < 90°} xai mediov Tipddv TO oUvorov @ {Wlw ER kai 0 < w << 1 }.

<

Inpsioce. ‘Edv /| ywvia § elvar | pndeviki] yoovia, TéTe 1 dpyxixny ked 1) TeAkA
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mheup& Tns TauTifovton (mpd Téoms Tep1oTPORTis) Eml ToU OX kol TO TuydV onpeiov P
tmi T TeAdis WAeup&s Trs Eyel TeTayuévny 0 kal TeTunuévny p.

Eivan téTe £ — L 0. A& ToUTo Spifouev d Hpd, Bik § = undeviki) yovia, Tév &-

p
piBucy 0, yp&oouev 8t nu 0° = 0. *Edw § = 907, tée f pév TeTENUéVn elven 0, ) 88 TeTarypé-
e N TOUTO, Opilouer s fuiTovor Tiis dpbifs yewviag Tov api1fpdv

vn p kai elvon
1,yp&oopev 5¢ l;u 90°p: .

HNopadeiypate : lov. Na ebpete 10 fpitovoy mic oteiag yoviog 0, éav éni
i tehkiig mhevplc tiig yoviag, sic kavovikiy Oécy, kelra 0 onpeiov P (4,3).

Al')o-glg. "Exopsv p = V2 + = V42 32— 125 =5, ‘Eouéveos nub=

N

T

P

20v. Na kotackevdoete piav ofeav yovay 0, iov yvopilete 611 qub = inn

Aborg. NAapPdvovey  dpbBokavovikdy  ou-
oTnHe &Edvawy X OY xai épi'gouev povadiaior Y
Bidvuoua (Zx. 86-2). 'Emeldn) fumwopouuey v
APoopey W =5 kol p =13, ypdpopev TéEor
Tepipepeias EvTOs TTis TpoTns yaviag T
&tovwv pé xévtpov O kal drtiva 13 povdSas
KaTomw émi TtoUu &fovos OF eUpiokopey T
onueiov P; (0,5) ki @épouey 2k ToU P, evfeiav
TapcAAnAov moos Tov OX. "Edv altn Téury
TO Totov els TO P, @épopsy THv OP, oémédTe m
{nTouuévn ywvia & eivor 1 ﬁ: (OX, OP).
MMpdryuaT, oupeavws mpds Tov SoBévTa opi-

ouoy ToU TjmTévou, Exouey nub = % = %
IMopatipnoig 3. ‘H owdptnois 8° — nué® elvan  allovsa &nA. Srow To
89 adtdvn, aUtdvel kal N dvTicToryos TI-
un Tou nub°. Touto eaiveTan €ls TO o).

Ty. 86—2

< N8 86 — 3, omrou p xévtpov ThHY ApxNY TGV
h‘;r-\m\m étoveor kol dxTivee 50 mm Eypayapey
; );:r //l o, TETAPTOV ‘TIEplcpEpEiC(S K‘CXi ruic(u gelpav
gt il T % dte1Gv yondv eis kavovikny Béow: 4 (OX,
W e OM,) = 20°% & (OX, OM;) = 30°,...

C Al | ye@w Y (0X, OM) =80, |
o il o s *Edw petpriowuey T& Tumuata T,M,,
b s oL a3 M, . .., TIsMg, kai elpopey Tas TeTary-
pévas TV onpefwor MyM,, .. Mg, elva
eUKoAOV V&t UTTOAOYICWUEY TC %J %”—,...,

=5 % SnA. T& nu 20°, nu 30°,.. . ., nu. 80°,
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Ebpiokouey katd Tpooéyyiow ékarooTou T& EEfis :

{ 200 300 400 500 60° 700 80°

o & B34 w5 T EnEE A Te 080 0 oA R

AN 1y Trpootyylots, ThHY OTrolay EMITUYYGVOUEY WE TOIQUTOS YPUPLKAS
ueBodous, Bev eivan Emopkns.

M2 uebdSous, Tés dmoias ypnoiucTrololy els T& dudTepa MadnuaTiid, Exouy
KaTopTIoB Tivakes T@Y TIPEY TOU AUTOVOU PE TTOAU KIAUTEPQW TTPOGEYYICIV.
Eis Tas TeheuTtadas oeAlBas ToU TrapdvTos PifAiov Umdoyel Evas TolouTos Trivat.

Eis tov mivaxe abtov dvaypdgovtan al yowvica dmo 0° éws 90° avioavo-
pevan qva 10" kal ol dvticToryol Tipal TV fUITOVMY. -

Mé Tov Trivaxka aUTov fumopoupey o) Otoaw yvwpilcuey Thy Ty (els
poipasg) mds Stelas yowvias, va elpopey TO fipiTovoy TS xal B) oTav yrwpilwuey
TO fluiTovor wids Oteias ywvios va edpuey TNV TIWHY TNS.

AlBopey pepikd Topadelypata Tpds KAXTAWONGIY TOU TROTIOU YPNOEWS TRV
TIVOKGY.

o) ‘Ex Tiis yevioas va eipebii || B) ’Ex ToU fiuutdvou vk elpshi
TG fuiTovov : | A yovia
nu 38'=0,616 e =10,755i=- 0 — 490
nH 600 20° = 0,869 nud = 0,264 = & = 15920’
nu 60°38° = nu 60° 40" = 0,872 N =10,580/=80,58 18 ——0:— 8508502
UGS 12 = quEe50 1 08 =—10.903 nuo = 0,440 = 0,441 = 8 =26° 10’
AZKHZEIZ

331) N& kataokeudoete wiov ofelov ywviow 8, &v yvowpileTe o1

7 3 1
o) 8 =75, B) b ==, y) =

332) N& elpere ut ypfiow Tév mwdkoy T& :

a) nu 35° 30 B) nu 76° 42° Y) nu 18° 29’
333) N& ebpere & Tdv Twdkwv THY yowviav §, oTav :
o) npd = 0,520 B) nué = 0,522 y) nué = 0,247

334) ‘H 7ehikn mAeupd wids dfsias ywvias els kavovikiy Béow BifpyeTan ik Tol on-
peiov P (15,8). N& elpete 1O fiuiTovor Tijs ywvias.

87. LYNHMITONON OZEIAL I'QONIAZ,
A) "As Bewpriocousy TTéAw piav 6feTaw ywviow § els kavovixty Béow cds Tpos
gvae opfokawovikoy oUoTnua cuvteTaypéveoy XOY (Zx. 86-1) kai éotw P (x, W)
TUY OV anuetov éml Tiis TeAikfis TAsupSs THs yeovias 8, Sikpopov THs dpxs O.
"Ovopdouer svvnuitovov Tiis yowvics 8, cupPolikéds ouvl, Tov Adyov —2—,
omou X °fy TeTunuévn ToU onueiou P kal p TO ufikos Tfis SiawuopaTikiis dkTivos
: X

OP. Anhodi) elvon & dpiouol ourd = .
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"Av A&Beoper &AAo, Etrions Tuydw onpeiov gl THg TeAkTis TAeUpdS THS ywvios
6, Eotw 1O Py (X3, ), Blagopov THs dpyfis O, Ba elvay, CUPQVLs TTpos TOV Sodév-

¢ —
T Oplopdy, cuvd = —Ei, &mou p; TO ifikos Tiis SlawucpaTikiis dkrivos OP,. "AMK
1
5 x 3 = ; i 5 S ; x
elvon == %, (ex ToU Gewpriparos 16y TpoPohiv), Enhadn T curmuiTovow wds
1
otelas yovios Stv Eaptdrar &mod Y Oéow ToU P éml Tfs Tehikfis mhev-
p&s, &AAG amd T Béow aUThs TalTng T TAeupds, BnA. &mo 1O péyslos Ths
ywvias 6.

“Hrou els k&be SFelow yeoviaw § dvrtioTonyel Evos kol povor fvag POy BATIKOS
Sp1Bucs, 7 TiuT Tou Adyou —:-, kol Exopey EAW piow ouvdpTnoiy pé medlov opi-
opoU To olvohov T&Y SEeiddv yoovidy kol TeBiov TIuGY fvor alvohoy POy BOTI-
K&V Spibuddy, THy cuvdpTnow & —- cuwl.

B) Emeidn S ke dfeicy ywulow 6 sis kavovikny Géow kad Si& oy TUYOV
P (x, @) énl Tfis Tehikfis mheupds Tns eivon x > 0, p > 0 kai x < p, &1& ToUTO &

; X . A ! ; e b I T
Adyos o efval wévToTe BeTivds kel mikpoTepos Tou 1. "Qoe 816 kdde deiaw yoviav
8 Eowev 0 < owvd < 1. AnAodh T Tedlov Ty T ouvapTroews § — ouvd,
étrov TO 6 peToBdAAeTon gis TO olvodov TEV dfeidw Yoowiday, elvon TO oUvOAoU
TGV peTolU 0 kad 1 Tporyuomikédy &piBudsy.

TMoparnpoluey méAw &1 elven p2 = x2 + y?, &par p = VX2 - w2 Topa-
TnpoUpey émrions edkdiws 611 8Uo oo dfeicn Ywvicr Exour 16 adTO cuvnuiTovoy
Kal QuTioTpSpes, &u SUo dfeicn ywvial Eyour To alTd cuvnpitovoy evar ioai.

"Edw AdBeopev Tas Tips eis poipas Téw SEeiddy yeouyiy 8, ToTe 1] CUVEPTN OIS
8 = ow8 yivetan dpiBunTIKT CUVEPTRCIS Kt TrEBioy Bpiouol O oUvohoy {6°| 2R
Kl 0 << 8° < 90 } kai eSiov Tipdv 16 otwoov { W | wER kai 0 < el

M) “H ouvdprnois 8° —> cuvb® eivon @hivovoa EnA. Stav To 69 atdvn, To
ouvd?® EhaTTcoveTan. AUTO paivetal eis TO oy, 86-3, Srou PAémouer 11 adfavoud-
vns TS ywvias AaTToveTan T TeTUNMEVN TOU i TR Tehikfis Thsupds onpelou

M, &v& 1O p Tropopével oTadepdy, dpa & Adyos = EAcrTTCoveTal,

"Edw 1y yovia 8 elven ) unSevikd) yowle, téTe 9§ &pyixd] kal Tehikd TASUP&
s TauTifovton (Tpd Taans mepioTpogfis) Emt Tod OX kol TO Tuxdy onpeiov
P&l Tfjs Tehikfis TAeupds Exet TeTpmuévny p kol Tetaypévny 0. Efven Rormow
= =2

P P
A& ToUTo Opilopey &5 cuvnuitovey THs wndevikds yavias Tov &pifudy 1
kol ypdpopsy ouv 0° =1,
"Eqv 8° = 90°, Té7e 7y ptv TeTunuévn ToU P eiven O, f 8¢ Tetaypévn p kai
0

EXOMED : % S 0. Aix tolro opifoper s ouvnpitovoy THs opbis yawios

Tov &pibuov 0, ypdeopey §& ouv 900 = 0.
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“Omes B T& fuitova TGV dEaddy yoovddy, oUTw kal Si1& T& ouvnpiTova
Eyow kaTaokeuaoti Tivokes, of omolol Tapéxowy T& ouvnuiTova TGV ywviddy
ard 00 feos 900 dua 107, ‘O Tpdos xprioews TGV Wivdxey ToUTwy paiveTan &mo
T& KaTwTEpw TapadElypaTa :

o) Ao Ty ywviay va edpebi B) *Amo 16 cuvrnuiTovov va ebpe-
TO ouinuiTovor : 67 N yoovia :
ow 56° = 0,559 ouvd = 0,946 = § = 19°
ow 35° 20' = 0,816 ouvd = 0,832 = § = 33° 40

t

ouy 390 32' =~ ouv 39" 30°=0,772 cuvd = 0,238 = 0,239 = 6 = 76° 10’

our 65° 38' = cuv 65° 40’ = 0,412 cuvd = 0,186 = 0,185 = & = 79° 20
Maopodeiypora: Iov. Na gbpete 10 cuvnpitovoy uidg oEeiag yoviag, Tijc onolug,

gbpokopévng £ig kavovikiy Ozouy, 1 tehuki) mhevpd Sipyetar S1a Tob onpueiov P(3,4).
Avos. “Eyopev OT1 p = Vet =V3r4+48= V25=5

< . 3 3
Emopévers ouvd = —% ==

t

Il

2ov. Ni karackevaoete piav dksiav yoviav 0, #av yvopilste 61l cuvl =%.

Avgig. AopBdvopev SpBokavoviKOy CUCTTHG &Eo-

P veov kal Opilopev povadiaiov Sidwuope (Zyx. 87-1).

Emeidn fumopoUpey va AdPwpev x =1 xai p—2

ypdoopey vtods Ths Tpwns ywvias TEY &Eoveoy TO-

Tov Tepigepeias WE KEVTPOY O kai dkTiva 2 povddos.

_ "Errerta &l ToU &fovos OX ebpickouey TO anueiov (1,0)

G I7 ¢k Tou omolou qépopsy TapdAAniov mpds Tov &lova

Iy, 87—1 OY. *E&v aiTn Téuwn TO Tétov els TO onuelov P, gépo-

pev v OP, omdte 1 {nTovpévn ywvia evor 7 5: (OX,

OP). TTpdypoTt ouUBP@V®WS TTPOS Tov BobévTa Spiopdy ToU CUYNUITOVOU, givon
1

auv 5: (OX, OP) = % =5

v

AZKHZIEIZ

335) ‘H Tehkhy mheupd s dfelas yovias & el kavovikiy Bégw SipyeTan B1& ToU om-
petou P (1,3). N& ebpete 76 owvnuitovoy kel 16 fuiTovoy Tiis yowvias 8.
3
336) N& karaoxeudoete piov ofeiav yoviav 6, &v yvopilete ST ) owd = 15,

2 1
B) owd= T y) owl = 3-

336) N& elpete ué xpfiow T&v Twdkey Té :

a) owv 32° 40 B) ouv 75° 41’ Y) ouv 18° 28’
338) N& ebpere & Ty Twvékeov ThHy Ofelow ywviow 8, Stav :
o) ouvh = 0,949 B) owd = 0,736 y) ouwd = 0,370

88. EQATITOMENH OZEIAL T'ONIAE.

A) "As Becopriowpey TEAW picv ywviav § s kavovikny Béow, Stmou 6 elven
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oToryelov ToU auvdrou T, Téw SEeldy yowidy (Zx. 86-1) kai éorew P (X, ) Tu-
Xov onueiov émi Ths Tehikfis TAeupds THs yeovias, Bi&popov Tiis &pxfis O.
"Ovopdlouer £pantopévny Tfis SEeias ywvics 8, cupBohixéis e, Tov Adyov
—
X
"Eqw AdPoouev &Alo onueiov Emi Tis TeAkfis TAeupds Tis yoovios 6, X
T Py (31 ), Sidpopov Tfis &pxfis C, 6& sivan qupgdovess Tpds Tov SodévTa Spi-
b

-\i "Htoi elvan £ SpiouoU egf=

ouov 98 =

A1

MepaTtnpolpey Sucs &Ti T\'_)z % (& ToU Bewpriparos TEY TPOPo-
3 X,

A&y) Qote SAdyos % dev ElapTdTan £k Tiis Oéoecs ToU P émi Tfis TeAikfs TAeu-
p&s Ths ywvias, AN & Tfis Béoews alThs TalTns Tis Tehikfs TAeupds, Sniadn
gk ToU peytCous Ths yoovlas 8.

Eis wéoov oteiav ywviay 8 dutioToiyei mopéveas Eves kol povov Evas Tpa-
YHOTIKOS &p1Buds, ) T Tou Adyou \i "Exoupev SnAadn kol €66 picw ouvép-

TNow pé mediov Spiopol TO clvorov T, Té dtadv ywuidv, kol medlov Tindy fva
cUvodoy &To TpayuaTikous dpifuols, Ty cuvdpTnow 6 —-egf.

B) "Eme1d1) 81& m&oaw dtetav yooviaw 6 efvon w>0 kad x >0, 6 Adyos —;L,th.

<

1 €98, 8 elvan TdwToTE Evars BeTikds TrpayLaTIKOS dpiBuds.

Eivon mrpogawes 6T 8Uc ioon dEeian yeovlon éxouv Thy adTiv époTrTopévny.
Kai dvTioTpopws, éav of éparrtousven BUo Oteiddy yoomdy sivar foar, ai yeovio
B elvan foan. Aix ToUto Thv épamTopéimy wds dtelas ywvias THY ypdeopey kol
@s fpamTopévnv Tijs GAYeBpikfis TiuAs Tns. pdgoper, m.x. ¢p 309 ep 25° 30
K.O.K.

"Eqw veTpricwuey Tas ywvias eis polpas kol Tds dvTikaTaoTiiowpey pé TS
SAyePpikds TIMGS Twy, TOTE 1) cUVApPTNals § — epf yiveTon uia GpifunTik? ouvdp-
Tnois §° —epf?, pe Tediov Opiouol TO clvohow { 6" | 6 R kol 0° < 6° < 90° }
ko TeSiov TIuGY TO oUvohov { W |weER kai w >0 }.

TTapatnpouvTes TO Zy. 86-3 évvooupey eikoAws OTI 1y cuvdpTnals 8" — £gf?
elvar altovoa. Tpdoypat els 1o Zy. 86-3 BAémouey 671 &Tow 7 Sfela yovia al-

gy, TOTE O &PIBuNTNS ToU Adyou \i yiveran dp1fuds peyohUTepos, &d & Tapo-

VOUQOTT)S YiveTan MIKPOTEPOS Kol ETOMEVCs 7 Tiuf) ToU Adyou \i yiveTan peyo-

AUTtepos &pifucs. MéhioTa &€, éoov mepiocdTepov fi ywvia 6 TAnoidle wpos Ty
Spbriy, Técov peycAuTépa yiveton 1) EpamTopévn Tns UmepBaivovsa kébe &k AW
TpoTépwy 518duevoy &pi1fudy.

Edv 1} yoovia § elvan f) unBevikf) yoovia, TéTe 1) TEAIKT TAeUpd& TNS ToUTi-
leTon (rpo T&oNS TEPIOTPOPT]S) HE THY ApYikiy &l Tou OX kai To Tuyov onueiov
P &mi Tfis Tehikfls TAsupds el TeToryuévny 0 kol TeTpmuévny p.
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Eivon Aormov ToTe % = —% =0. A& TouTo dpilouey dos EparrToutvny THS

unBenikis yeovtas Tov &pibudy 0, ypdgouer B¢ ep 0° = 0.
"Edw 8° = 90°, téTe 7 udv TeTerynévn Tou P oelvan p, 1) & TeTunuévn 0 xal

1| TapdoTasls + ;— Siv tyer Ewvolow TpotyHeetikoU GpiBuou. Aty SpileTan AoITIOV EQo-

TToudvn S1& ywviaw 90°.
M) Eéw els o Ty, 86-3 uetproconey Té Turuera TT,My, TisMs, . - . TTM; kad Emret-
Ta T& TufpeTa OTT,, O, . . ., Oy kai UoAoyiccouey T&S TIMGS TV AoYwV
MM, T,M, M,
oI O e
€ 309,..., o 80°
G (2 200 300 400 50 60° 70° 80°
epf® | 0,18 0,36 0,58 0,84 e sy Ay 5,67
BAdtrouey kol &md Tov mivexe 811 f) ouvdptnols 80— €8 ° svan alfovow
Kol ZvvooUpey 6Tt Aumopel v& A&BN Shas T BeTIKGS TPOYUSTIKES TINAS TAS ME-
yahutepas ToU 0.
“Omreoy B1ée T HuiTova kad T& ouvnuiTova oUTW kol S1&x Tag é(pl:XT‘TOU.éUD(S
fyour xaraokeuaohi wivakes, of érmoio BiBowr T&s TGS TiiS gpaTrTopivns ME
poczyyzcw fHuigews yiAoaToU Bi& T yoovias &md 07 Ews 89° 50" avtcwopivos
kard 10", AiSouer pepixd TOpaSsiylaTH XPNOIHOTOINCES TOU THvaKs, OV
rotov TrapaBéTousy €is TO TEAos ToU PiPhiov :

0 Eycouey TOY KATWTEPL THVOKA Bic Tés Tiwds Tav e 200,

«) *Ex Tiis yovios v ebpedf B) & Tfis épomrTOpéUNS V&
1 EpamrTouéun eUpeb 1 yoovia.
ep 28° = 0,352 epf = 0,249 = 0 = 14°
g 460 20" = 1,084 gpf = 0,791 = & = 38° 20’
gp 65" 22" ~ e 65° 20" = 2,177 | e98 =0,518 = 0,517 = & =27° 20’
gp 65 28" =~ ep 65° 30" =2,194 g0 = 2,770 = 2,773 =6 =70° 10

Tupodeiyjore : Tov. “H tehiki nhevps miag ocgiag yoviog 0 glg KavovikV
Béorv Biépyeton Sd 1od onpsiov P (3,4). No glpete v €00, 6 Mpd kai 0 cvvl.

5 - . Voo e o 4 o e
Aboois. Zuugcuess Tpds TOV Gpioudy Exouey epf = —- Tveopilousy €€ &AAOU

G e o Ll = 4 5
drip=Vx?4yr=V25="5 kal émoudveds elvan nud = —-xal oul = =
- - il - A 3
2ov. Nit xutecxsvdosts dieiuy yoviay 0. fav yvopilete St epb = =4

Aboie. “Hummopolper vé AdPouey w =3, x =4, omdTe  €ls dploxavovikoy
oUoTnua &Edvcoy XOY kabopilousy Ty 8o ToU onueiou

4 P P (43) xai Emerra gépousy Thy OP, (Zx. 88-1).
‘H < (OX, OP) eiveu 1) {nToupévn yovig, B1oT1
L Aintee Rl
e s R
Iy 88—1

R
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AZKHZIEIZ

339) ‘H Tehikd) mAeup& m&s Sfelas ywvlas els kavovikiy Béoty SitpyeTan §1& TOU oM~
ueiou P (1, 3). N& eUpete iy tpamropdvny Ths ywvias Taimns kad T6 fuitovéy Trs.

340) N& kotaoxeudoete ofefas yovias pé Tas EEfs tpamropdvos : o) 9% = ——

B) e9f, = —é‘v Y) £98; = 3.

341) N& elpete ué xpfiow Ty mvdkew T& EEfs :
@) ep 35° 35° B) ep 48° 48’ Y) @ 26¢ 23
342) N& elpete &k T&Y mwvdkov THy dfeiay yowviav 8, Staw :
a) epf = 1,235 B) =908 = 0,376 Y) =98 = 2,085
89. MOX ZXETIZONTAI METAZY TQN TA HMO, ZYNO, E®O, THE OZEIAZ TONIAZ @.

"EudBapev eis T& rponyovuever 811 81k ulow deiow yeoviav § : qud = ?*j ’

X - > : ; < ; ;
ol = = eph = %, Omov X, W elvan ad ouvTeTaypévon Tou TUXOUTOS onusiov P

ThHS TeAIKTis TAeUpds TTis yewvias 8, eipioxopévns eis kavovixhy Géow.
EucBomey dwdun 611 foyler @ x2 4 @2 = p?.
ArcipolUvtes &updTepa T& AN Tiis TeAeuTalas TaiTns icdTnTOs Bick p? elpioropey:

2 2 2 2 r
2;—2 +\%3 = % SnA. : -+ %2— =1 xai, &meidn B} = cuvf xal % = nud,
1 lodtns yiveton : ow? + nu = 1 | (@))
L
s e = SRR e D ﬁiquﬁ
EE &AMou Exousv epf = = =
P
SMACSH | egp = - | (9

Snueicoots. T& nud, ouvd, cpb wm&s dfelas yoovias 6, AéyovTar TpiywvopeTpikol dpt-
Buol Tiis ywvias 6.

90. TEQMETPIKH ZHMAZIA TON npb, ovvd, epb MIALZ OZEEIAL I'ONIAZ 6 EIZ TON
TPIFCONOMETPIKON KYKAON.
"EoTw B pice dfela yevia eis kavovikny Géow (2x. 90 — 1). Mé wévtoov 10 O
kol dxTive Ty wovéda ToU urkous (Trou éxe v
op1of]) yphoouey TeQIPépEIay TEUWOUGTTY TNV WEV =
dpyikny TAsupcw Tijs § eis TO A Thy B¢ TeEAkny et
els 0 P (x, ). ®épouey &xoun TNy EpamTopsvny
ToU xUkdou (O, OA) eis T0 A, 1) dmoia Téuvel
THY TeEAKAY TAsupcy THs 8 eis TO T. Qs yvwotdy
gival :

s
&

X

lov) nub = —=y (B1om1 p = 1) = &\ye-

kY 3 == P ’ =0 > o~ [
Bpikfy T ToU BiawlouaTos TTP. *Humopouusy

Aoimrov va simeousy 6Ti TO MUO TrapioTAVETAL Sy. 88—2

>
YewueTpIkGs UTTd Tou BrawUouaros TTP.
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2ov) owd = L:" =y (516m p = 1). TlapioTdveTan yewpeTpikds UTO TOU
SravtouaTos OTT.

MP)  (AT) ; s ks

3o1) egf = L= (IP) _ (AT _ (AT, TapioTévetan yewpeTpikds ¥rd ToU

) 690 ==t = ony = AD: Tap YEWUETPIKGYS
SrawiouaTos AT.

BAémroper Aorrov &Ti, &w s onpeiov &mi Tiis TeAikijs TAeUpds wmids oOteias
yeovios sis kavovikny Béow AdPeopey kelvo, el TO Otrolov O KUKAOS uE kévtpov O
ol GrTTva THY Hovdda, O AeyOUevos TPLYOVOHETPIKOS KUKLOG, TEWVEL TNV TEAIKTV
hevpdr ThS, TOTE of TprywvopeTpikol &pifuol THs ywvias & AcuPdvouv Tag
QUATEPLO  YEWHETPIKGS onpaaias.

9i. MQE INETIZONTAI METAEY TQN TA KYPIA ETOIXEIA ENOZ OPOOIrQNIOY
TPIFQNOY.

Kopra oToryeia évds Tprycvou Aéyovtar ai hevpal Tou kai ai yovia Tou.

"Eoteo ABT #va tpiycovor dpfoycviov gis T A. Ak vé &mhouoTelowpey
ToUs GUUPBOMGHOUS, CULPWVOUMEY VE TIOPICTAVWUEY TOS &AyeBpikas TIpGs TGV
youdy Tou Tpiycovou ABI pt t& yphupata A,B,I
TEY KOPUGEW Twv Kol T& UNKn) TAV &TévauTl TTAEUPGY
gE T& duTioTolya MIkpd ypduuoTa o, B, ¥, SnAadn [ Cpbs
(BE) =c (Al = BI(AB) =5y

Eav Twpa 1O dpboywviov Tpiywvov ABIT Tebf a ]
dmawew els 1o émimedov XOY oUTews, doTe 1 olela yow-
viat Tou, .. B, v& ebpedij els kavovikny Béow (Zx. 91 g
— 1), té1e 16 onuelov I &mi Tfis TeAikfis TAeUpds THS
yovios B 8& &yn ouvTeTaypévas @ TETUMMEVTY Y, TE- 2 Bl

Y

Tayuemy P ral pfikos Tiis SiovuopaTikiis drtivos Bl ioov ut a. Tuugcoveds AoLov
Tpds ToUg YUmaoTous pos oplopous B elva :

o 1B m e sp
nuBﬁ?, cuvBﬁ?, schu-T (@Y)

"Edw 16 1) dfela yevia I els kavovikny 8éow (Zx. 91-2),
TéTe TO onueiov B &mi Ths Tehikijs mAsupds 8a Exm ouvTteTory-
péves @ P TeTUNUéVTY, ¥ TETaypévny kol pfikos THS SiavuoupaTi-
Iy. 91-2  «kijs dkTivos Tou B icov pé o

O eivai Aormdy oupPLVKs TPds ToUs YvwoTous OplopoUs :

nu r:%, auv r:%, Eq;]':% (2

AexTirés of Tumor (1) kai (2) SiarumdvovTtar ds EEfs ¢
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1) To rjpitovov d6&eieg yoviag doploywviov tprydvov eivar icov pé oV Ao-
yov(*) tiig anévavti mhevpis npdg TV Oroteivousay.

2) To ocvvnuitovov ofsiag yoviag oploywviov tprydvov sivar isov pé Tov
Loyov tiig mpookelpévig mhevplds mpdg Thv Ornotsivovcav.

3) ‘H igontopévn 6Eeiog yoviog dploymvion tpry@vou eival ion pé tov Lé-
yov tijg anévavti whevplc mpog THY mpockapévny kaletov mhevphy.

Iapatipnois. AT Tous tUmous (1) kai (2) TpokUmTouy T& £Efjs Bk TAS
oteias yowvias B, ' Tou épBoycwviou Tprywvou ABI af &moial, s yvwoTov,
elvar ouumAnpopaTikat (B + [ = 90).

MuB=owTrl, cuwB=nurl.

AnAcdn) : 10 fpitovoy mig dEsiag yovieg sivar isov pd to suvnpitovoy tijg
GUUTATPONOTIKRG TNS Kui T cvvnpitovov dfciag voviag sivor icov pd w0 Mpi-
TOVOV Ti|g CURTANPORATIKIS TG YoViag.

92. EIIAYZIZ OPOOTQNIOY TPIQNOY.

Ao Tous TUTrous (1) kad (2) Tiis § 91 cuvdyopey 611 :

lov) "Crav yvwpilopey T& prkn 8o TAsupddy dploycoviou Tprywuoy fumo-
poUusy, ug ¥pfiow T&Y Twdkwy, v eUpwuey pt UTToAoylopols To pfikos Tijs Tpi-
TNS TAEUPEs Kol TS GAYEPPIKGS TIMGS TV Ywilddy TOU TRLYWUOU.

20v) “Otov yvwpilwpey TO pfixos wids wAeupds kol Ty SAyePpikiy Tiwy
wds Ofeias ywvias opBoywriou Tprycovou, Aumopoluey ué UTohoyiouous vé el-
poopey T& unkn TV EAAwv TAeupdy kol THY dAyePpikhy Tipny Ths dAAns otelas
Ywvias TOU Tplycvou.

‘H &veoTépw épyasia Aéyetan énilvoig 100 opBoymviov tpryd@ven. 'Emeidi
B¢ els oY yiveTon ¥pfiols ToU fuitdvou, ToU curnuitdvou Kal Tiis EpamTouévns,
TouU els TO dpBoycoviov Tpiywvor Exour opioBf) dog Adyor elbuypduwy TUMHG-
Ty, 81 ToUTo dxpiféds of &pifuoci : fuiTovoy, cuvnuiTovoy, EpamrTopévn, dvo-
pu&ofnoav Tpry@vopetpikoi Loyol i tprymvoperpikoi apibpol yowvios.

Afouey koTwTépw TopadelypaTa &mAloews Spboywvicor TPy :

lov. Na &émdv0i oploydviov tpiyowvov ABI, &av yvapilopey 67 f = 250 cm
kaia = 718 cm.
B _ 250

— 2% — 0,348,

*Enilvoig. [Nvewpilopsy 611 nu B =
Ek Tév vk edpiokopev :

Bl 2008908

' =90°— (20° 20") = 80° 60" — (20° 20") = 69° 40'.

Me Thv PonBeicv ToU TuBaryopeiou Bewprparos elplokopey

y? = a® — p? = 7182 — 2502 = 453024, &pa y = V 453024 = 673 cm.
20v. Na £mudij oployd@viov tpiyovey ABT, fav y = 30,5 cm kai B = 32°10".

(*) “Omeg 2pdbapey elg thy § 41, B 6 Myog 8bo edfuypdppey tunudrey loolvm pe wov
Aoyov TRV wxdv Tev, btav petpnlody wE Thy adThy povada.
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‘Enikvotg. '=90°—B =57 40".
e Bk P=y e B. ‘Emrouévoss elven p=30,5 ep 32°10'=30,5 - 0,629=

<

= 19,18, 8nhaedf P=1918cm, a= V P2+ ¥, i ToU mubayopeiou Becopr-

oo, for: a= V19, 182 L3052 =V 1298, 1224 =~ 36,03 cm.
Ak T 2uPodov E Exopev : E= % By :%- 19,18 - 30,5 em?
3uv. N émvdi] 6ploycviov tpiyovov ABTL, fov f=2 V10m, vy = 3m.
Enthoowg. "Eyopev eg B= % & VBTO = 11;310 L 4 :;24 = 2,108 kai &k TGV
mwdkey edpiovoper B = 649 40", T =90° — B = 25° 20’
Thy o ebplovopey pé Thy Poribeiay Tol mubeayopeiou Secpriuaros | pe Ty
B

Ponfecy ToU TUTOU E —np\ B, BTl P=anuB =a= B

4ov. Na elipete yopig ypficty mvak@V ToLg TPLYOVORETPLKOVG apibpovg tiic

v uh a3y 45" Ets kd0c dpfoydwiov kol ioookeMs Tpiywvov ABL elvoen B =

: | B =y. "HumopoUuey Aormdv v AdPuwpey p=y =1 Ex. 92-1)
OTOTE ¢ 0(2 prpyr=12-L]% — 2 - a= V72 xoi Emopdvess i efven :

| /5
1 175
? oSt == -
; A | ) 2
i 1 V2
% oup 450 = — = —
l ,( 3 f V2 2
S/ \$5° 1
A =1
Iy, 92—1

Sov. N cipere yopic ypijcly mvakev todg Tpry@vopstpikods apipoig
@y yovidy 60° kai 30°. Eis xdde lodmAeupov Tpiywvov BIA B
wée yoovia Eyer dmohutor Tipdw 60°. *H BiyoTdpos kébe yeoviars,
. Tiis B, elvan kéBetos rpods Thy dmrévewTt adTiis TAUpar ko
Gidpegos ToU Tpiywwvou. “Av Aoimov AdPeopey Ever iodTAeupov
Tptyevor BI'A, ToU dmolou 1 Theupd: Exel piikos 2 povadas (2.
92-2), Tde el TO dpboyduviov Tpiywvov ABIT 8 Exwpey (BI) =2, F
(AB)2 = (BM*—(AN)?=4—1=3 = (AB)=V 3 koi 0& elvcu: Ty, 92—2

A

nu 60° = E = ouv 30°

our 60°= - =nu 30°
ep 600 = 1[12 =V3
s
ep 30°= F=3




AZKHEEIZ

343) N& 2miAubf) dpBoydwiov Tplycovov ABT, édw o= 12, B = 130 20",

344) Ne& ¢miAvBf dpBoydviov Tpiyewvov ABP, Tol &moiou y = 400 mm, B = 446 mm

345) Né& émiAudij Spboydviov Tpiywvov, ToU émefov a= 1,16 c¢m, y = 0,518 cm.

346) N& emAubi] oploydviov Tplywvor, ToU omolou P =75 m, I = 68" 42",

347) Ne& 2midubij dpfoywwov Tpiyevor Tol émoiou o= 15 m, I'= 56° 30

348) N& &mAubij dpBoycviov Tpiywvoy ToU dmoiou P = 135 m, B = 79° 28',

349) Ne emiAubf SpBoydiov Tpiywvoy ToU dmoiou y =38 m, [=16° 13,

350) N& elpete TO ufikos Tfis okidis, Thy Omoiav pimTel aTlAos Oyous 15 m, 8tow
1o Tyos (*) Tou fAlou Umép Tov dpilovra elven 200,

351) AévBpov Gyous 10 m pitrter els kdmolay oTiypiy oridy 12 m. N& elpete 6 Uyos
ToU fiAlou Umrép Tov OpilovTa ket Ekefvmy T Ty,

352) Eis dpBoydviov Tplycvor ABI yvewpiloper Tiv kéBetov mheupiv AB wrikous 8 cm
Kal 76 Gyos AH, & dmotov Exer Tiumy 4,8 cm. N& Umrohoyioete ywpiotd kébe plow dmd Tog
Sleias ywvias Tou &md T& &vewTépw Sebopévar Toryela kol Emerta v EMbykeTe dv TH &bpor-
apd Tow elvanr 900

353) Eis éva Tpiycovor ABIT &iBovror (AB) =7 m, (AT) =13 m, A= 40" ’E&v IH
efvon 1O Tyos ToU Tprydvou &md Thw kopugiy T, v& UmchoyioBoly Té (AH), (TH), (BH), %
ywvia B, T0 (BI) xad 16 #upaddv E Tou Tpiydvou.

354) ’loookehous Tarydvou ABI eiven (AB) = (AT = 46 em kol # &ndhuTos Twh Ths
ywvios A eiven 58° 17°. Na& efpete Ty Tipdv Tol Oyous AA xol Ths Bdoews BI 1ol TPy vou.

355) Né& elpete ThHy &mwdAuTov Tipfy ToEou (gs poipas), T6 &motov Eyel yopsiw 10 cm els
kUkAov dxTives 12 em.

356) N& eUpete Ty dmdhutor iy (els poipas) Tékou, w6 drroloy Eyet yxopSiy 280 mm
Kal &méxer alTn &md 1O kévTpov Tou kixkhou 750 mm.

357) Els fva xUkdov dktivos R =23 cm v& Umohoyioete 16 piikos yopdis Tétou
520 22

358) Na xarackevdoeTe els yihiooTopeTpikdy yopTl T& Sployduia els 16 A, Tplycva
ABTIT, &tov

1

o) ow [= 5 kal (AT) =50 mm
2

p) ni. B= & wal (AB) =35 mm
4

y) g = 3 kal (AT) =25 mm

(*) "Tdog 708 Arlov watd twva oriywhy ele vz témoy dvopdl
TlCet p hy wpofodiv Tng émdva clg dprlovtiov Erxin
patTnphicems TEdg TO xévtpoy Tob HAiou,

LEv THY yoviay, ToY eyua-

tlg 4mh 70 onueiov THg wo-

Wnepromoir|Onke amé 1o lvotirouto EknmaiSeutikng MoAmkrig 177



KEQAAAION X

ETOIXEIA IIEPITPA®IKHE XETATIZETIKHXE

93. BAZIKAI ENNOIAI KAI OPIZMOL

A) Mepieyopevov xai okondg tijs Eratniotkils. Kot Etos els Tas Egnpepidas
Snuocielovten of &moAoyicuoi, icohoyiouol Tév Siapopwv ‘Etcupeiéd, Tporre-
[év kAT, ouvoBeudpevol &mo oxebioryplupaTa kol «ETOTIoTIKOUS Trivokasy S1&
THy kahuTépaw Ko eUkoATEpaw korrawdnoty Tew. To abTd yiveTon pe Tols Tpo-
ypauuaTiouols Slapépow Epywv Tiis Biounyavias fi Tou Kpdrous. “Emions yveo-
otal elvan ai «&moypagal ToU TANBUcuoU», TToU Sievepyel 1) 'EBvik ETaoTioTI-
ki ‘Yrnpeoia. ‘Amoypagad mAnfuouol fy yewpyik@v ékTdoewy Eyivovto &Trd
Thy oAU dpyaiow Emoxhv.

‘H StamioTikh &g THY Emoyfy pos dmékTnoey GAws iBiacnTépay omouSaid-
T Bi& TOV TOAITIoNOY pas Kai &ueTrTUyOn els piow ékreTauévmy ETICTNUNY pE
ToMols KAGSous. Eis Sha T& Kpdrn of oTaTtioTikal épsuvan fvepyouvTal oUoTn-
paTIKEdS GO KOAGS Py VUiV CTaTIGTIKGS UTTNPETios.

‘H Eranetky siver khadog tév «Epnppocpiveoy Madnpatnkdvy kul dg
Epyov g Exer TV oLYKEVIPOGLY cToLLEimY, TV taSvopnoiv tov Kal Ty Eped-
violy adtdv Eig Ketdilnhov
poppiv Gate va dovavior va "Ezéhtig Kinvotpogikod minfuopod
GvaloBolv kol va Epumvev- (Eis yhidBas kepaAddv)

fobv O TV EvmnpéTnoly
dlapopov cKOTOV. Eidos {coou 1959 1961 1963 1964
B) ITinBuvopos, Ereti-
cuka dcdopéva, IdoTnTEs. Béeg 1045,7 | 1108,9 1160 1140,4
‘H SraTioTikh cos oToryex Boupahor 72,6 67,2 63,5 60,8
L 5 TpéBaTa 9333,9 9593,5 9720 9450
Bick 70 EQYOVTNs OUYIKITPoR S S A o 5066,1 | 4979,0 | 4700 4570
vel &piduols, of dmoiol - | xoigen 638,1 | 621,6 | 632 646,8
pépovTa el var oUvohov ST Thravé 15146,3 | 16341,9 | 18000 | 18426,3
kewpévooy  (Bugliyov 1 &wi-
yev). To olvohov altd ka- Tiny#h : “Ymoupyeiov ewpyios. TivaE 1.
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AsiTan  ototiotikog mAnbuopds A pévov mindvopos. Ty, Eis tov fvavti Tivoxe 1
Exouev orolyela Six Thy dvdrrTutiy ToU «KtnvoTpopikol TAnBuauoly Tis Y-
pas pos, kata T Ern 1959 — 1964.

Eis Tov kaTewTépw mwivaka 2 wepityovTal oToryeia Tis éieAifecos ToU «mwAnfu-
opOU TGV povipwy peTavacT&Y» kaTd Thy Tevtaetiav 1960 — 64 SnA. odTév
ToU dueywpnocy &md T ‘EAAGSa Si1c udvipov gyratdoTao els TO EwaTepikdy.

’EgéMcic tod amOpod tdv povipov petavactow

1960 1961 1962 1963 1964

l

" Appsves 33278 36209 51868 61966 66265 |
©nAss 14490 22628 32186 38106 39403
“ABporoux 47768 58837 84054 100072 105568

Myt . EEY.E Mivat 2

KéBe orarioTikos mAnBuousds épsuvdran €5 PSS COPICUAIE Y XPUKTNPICTI-
K& TGV oToixsiv Tou. “Eva clvorov dvlpmaw eivanr «mAnBuoposs d wpds THY
fAkiaw i 10 dvdoTnua f) Tov pépov elcodhuaTos f| THY uépeealy KA. To al-
vohov T&v panTdv Evos oyohsiou elvan «mAnfuoidsy s mpds Ty Baduohoyiay
| T&s &moucias A TO Pépos KA.

Al yoapaxtnpioTikal 1816TnTES, £vds TANGUoWOU, Si1d Tds OTroias, evdloqe-
peTon N ZTamioTikn, Siekplvovtan sic mowotikig kol eig mosotikdc iSidTnTos.

1) Mowtikai idi6tytes. Mowtikny sivin kdbs iS16tng, 1 ornoiu d&v Emdéye-
T péTpnoty, SnA. Sév EkppaleTon s dpioudvas povddas perpnosws. Els kdbe
mANBuouoy dvlpdoreov Ty, of i816TNTEs eUAoY, Eyyapos, dpBdbotas, dhhoSomds,
Gvohp&PnTos, kKA. elvan moloTikad. Katd Tas (8idtnTas adtds SrozpileTon T
oUvodov gis kKAGoELS kol ué drapiBunoiv edpiokeTon 6 TATSpIopOs KéBE Wids KAG-
TEWS.

2) Mocotikai idwotntes. Ilosotikn eivor kale idwotyg, 1) dmoia Shvara
va petpndi, SnA. va Exppacdij uE dplouévas povddas (A.y. Bapous, Sykou, urKous
KATD). Al TocoTikal i816TnTes, AauBdwour &piBunTikds Tiuds, Emopéves sivon pe-
tafintol. To dvaotnue, T6 Bépos, ) HAkia, T sloddnua Tédv dvlpmmey elve
TOoOTNTES MeTaPANTal Kol dmoTeAdoly ToooTikds iBi6TnTag T6HY TANAUTHE.
Emri &mopifunoews Tév oTorgeiwy &vds TANGuouoU kai mpoobioplouol GyETI-
KDV TocooTEY, A.X. YEWNoEWY, Y&UwY, Topaywyis mpoidvTwy KA, T& Tro-
cooTa aUT AauPdvovtal G5 ToodTnTEs HeTaPANTA.

Miat petoPAnTh eivai ovverng, Stav dUvaron vdk AdPn (TouldyioTov Beco-
pNTIKGS) k&b TiuN els éva SidoTnua. TLy. ©} «XxwpnTikéTne» el fva TARBuTudY
TrAoiewy, f) TS eioddnua dvbpwtowr, ) & @dpos sloodnuaTos, elval cuveyels UeTo-
BAnTal.
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Miot petaBAnT elven dovveris, STav AauBdun &5 TINGS HOVOV QUOIKOUS
&piBuoys. Ty, & &pifuds TGY goiTdvTwy uabnTéy es T ‘EAAnvika Mupvaoia,
6 &piBuds Tév oehiBuv fvog TAnBuoucU BifAiwy elvoan douvexels peTaPAnTal. |

Oi apibpoi, of oroior avagépovia eig t@ otoryeia €vog mhnBuocpod réyov-
tay oretiotikd dedopéve. H ouyrévTpwals TGV OTATICTIKGDY Bedopévwy ATroTeAE]
Thy omouboioTépay pdoww gls TS épycoics &S CTOTIOTIKTS HEAETTS.

94, TPOIIOI LYTKENTPQEEQE ETATIZTIKON AEAOMENON.

‘H guMoy?) Tév oTaTioTIKGY oToryelcv yiveTen pe Tous EEfjs Tpdmous ¢

@) AU énoypugiic. M THy dmoypaeny ouyxevTpolvTal of dmapadTnTol
mAnpogopian @nd hov tov ctatioTikdy minBuopdy. KoroprileTen &k TGy Trpo-
Tépaov & idikdy EproTnuatoddyioy (dektiev aroypuniis) kol pioy dplouévny fué-
pav €iSikol UmédAndor, of dmoypageis, Sievepyolv v cuuTTAnpwaiy Tou S1X
k&8s daroypagbusvor. Al dmovTdces els T& EpeoThuaTa Tou BedTiou elvan ouvn-
Boxs Bvar «valn T Bva «yiy fy Evas &piBucs.

B) Awr Sewypatoknwiog. Eis molids mepimridoers Sev elven &rrapaiTnTos
f yevikd) dmoypaph fvds wAnBuouol. Tote Sievepysital «BeryuaToAnyiar BnA.
dmoypagd fuos Umocuvdlou Tol mAnBucuol, évos Selyuaros émes Adyetal,
kad TO &moloy AapPdveral KaTd Tpémov toTe v& duTimposwTTeun dcov TO Su-
vorTdy TEpiGoSTEpoY TOV dpyikdy TAnbuopdy. ObTw Ty, ) EZ.Y.E wpd SAlywv
g1é, S1& v pedethon To Efoba Tng EAAnMKFs olkoysvelas, ToU «VOLKOKUPIOU»
&mreos elmroy, &kape doypaghy s Bve Seiyua &md 2500 povov voikoxupid.

1) A suvegols &yypaoiis. Eis eibikd Seitic xaraypdoovtar oTotyeia Kai
mAnpogonicn &1° fva mANBUcKSY, ovykevTpolvTal OF T& BeATia alTa &md el-
Birds Umrnesaias wpos weAdTny. Zuvexhs Eyyoagn yiverar Ay, els T& Anhicpyeia
1t Td&s Bnhcdoeis yewwnoeeov, yauwy, Bavdrov KA, El T& Nocoxopsia dik Thv
kivnoiw Ty &gy, els Ta Tehoovsia kAT

Eis dpiouévas TEpITTTOGES, GTAY TIPOKELTAL ep! TS MEAETTS Evos €ibikoU
Bbuarros, BievzpyeiTan § Asyopdvn stomienisn Epevve. Ty, Si1& v Eaxpifowow
s TeuSics EyxAnuomikéTnTos 1) Ths tfamAdoecs wds &obevelas @ Si1x Tov
TpouBiopioudy ToU TogooToU TV dwoAgaPiiTwv Wwds Xcpas KA. yiveTen
oTaTIoTIKY fosuva. AUTH ylveTen fi Si& yevikiis &moypagfis ToU mAnduouol 1
S1& karedA Aoy BeryuoTodnipias.

AZKHZIEIZ

359) *Amd B odvohov pednTdy vi Opiobf «oTaTioTikes WANGuoudsy pE XapoxTnpl-
oTikdy o) TotoTixdy B) TOTOTIKOY.

360) *Amd Tds dxoroufous IB1dTnTas ol ivan ToloTikal kal Trofat TogoTikal ; TATO
1&g peTaPANTES Tolm elvct guveyels kol Tolul GOUVEXETS ;

1) *Avdarnug, 2) izddnua, 3) Bépos, 4) &piBuss dyduwy, 5) yewpyikos kAfipos, 6) Mo-
patywyn tomepiBosiddy s Towous, 7) tlaywy oTagidos sl Téwous, 8) &ptbuds Srafuyicwy,
9) &movoion padnTédy Euds oyoheiov, 10) BaBuol trnoics mpoddou Trpoayopevcoy padnTéw
6w Tuuvaoiooy, 11) Buuara Tpoyaicv BustuynuéToy es Bva pive, 12) TayxiTns Tév whoicv,
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13) Ardoxeia [oofis els dpas Ahextpikédv AaumThpwy, 14) fi Tapaywyl duwév es thy ‘EANG-
Ba kal 15) f) sicaywyd) kateyuypivou kpéaTos els TOVOUS el THY Xopaw L.
361) Ao Tds dxoloUBous peTaPAnTds wolan elvan ouveyels kal Toiat douvayels ;

1) ‘O &piBuos Tév xmiopdroov s éva Nopdv Tis ‘EANGSos, 2) Td mififos Tév Qubpdov
TV Adycwv ToU TelikoU pas, 3) ‘H epuoxpasix els &va témoy, 4) T& fueponiodia Tév EAMA-
veov gpyatior. 5) To deéAinov goptiov T&y popTnydy adTokiviTwr. 6) ‘O &pbuds T6w alTo-
KWHTWY, T& omoia KukAogopolv els Ty *Abfva Ty TedeuTaiav Sexactiav, 7) ‘H katardhmors
NAEXTPIKOU peliuaTos eis kiloPaTdpas TEY olkoysyaity wds oworias. 8) Ta Tumoypagikd
A&Bn eis T&s oehiBas Evds PrPAiou.

95. EMNEEEPTAIIA KAI TTAPOYZIAZIE ETATIZTIKON AEAOMENON,

o) ‘Enefepyacio otunonikdv ortoyyeiov. ‘Otav cuykeytpwlouy T& oTol-
Xela, BnA. af oxsTikad wpds dpioutva ¥oporTNEIGTIKS évds TTANBUoUoT TATPO-
goplat, f) “Yrnpeoia, 1) dmola Bievepyel ThHY oTaTIOTIKNY ushéTny, EAéyxel T
oToixelx aUTé. *Efevdlovian &v mpds Ev Td& Sehtic Tiis &moypagiis, dw elvan o-
kAnpa kai 6pBdss ouumAnpwpdva kal dpyiler 1) Siahoyn Tdv oToiyeiwy, doTe
UTTo woppny &piBuddy v EupovicBolv els Tos mivaxes. Edw & Sehtia slven dAlya
(o5 1000), 7 Siohoyt) ylvetan «ut 1O yépy, dANws pé HmeuToudTous Unyavds
(foos 50000 BeATia) wad pé cvropdmous TeAeicog (Gveo T 50000 Behticov). Ko
THY pnxavikny Siochoy iy kébe SeAtiov Tpémer vd ueTory pagf] els &Ao, €ls TO dmoiow
x&Be TAnpogopia dvTicToryileTen &l rf Pdoel «xedBikosy ug Ea dpidudy kel 6
G&p10uds ug piow &y Tol BeAtiou peTaypaefs. Edw of omad elven &k Ty Tpo-
Tépwv EToiuol gls TO Tepi@coprov ToU SehTiov kot THY TEpiueTPOY Tov, ToUTO
Aéyetcn Satpnrov. ‘Edv Tas dmds Siawoiln eis o Bedtiov petaypopiis elbixn
UmXawT) UETG THY oupmAfipwoiv Tou, TouTto Aéystal Sratpntov. Metd Thy épyo-
olav Siarpriceess, pic unyown, i Emaindedrpua, EAéy el unmos UTapYouw opéh-
uaTa eis T& JeATia peTaypoiis. Téhos Ta SehTior peTaypodfis TomrobeTouvTon
sis &AANY unyowny, tov swhoyia, & omolos T& Ywpilel el opddas cupoves
Tpds T& [nToUuEVa GToKEiRt Ko T& &ToTEAEGLATK TH Biadoyfis KTy pepov-
Ton €l TivaKkos.

B) IMapovsiosig ctatictikdv dedopévoy - Mivoxeg. “O miéov xatdinhos
TpoTos Sik vd dupawicBolv T& oTaTIoTIK SeSopévar TTpes peAeTny elvan 6 mivad.
ZuvBeos els THy ZTaTicTikNy of Tivoxes elvai cuykevipoTikol, Eis adrols gls ikpdw
ExToow Kol &TTAOUY TPOTTOV MepéXovTal T& oToryelx [uds épevvns. KaTardooov-
Tol ToUTe Eis oTHACS Kol ypoupds Kol elval eUkoAos 1) HETALU Twy CUYKPITS.

TMapadeiypata. Eis fva Nuuvdoiov KATWTEPOU KUKAOU Eveypd@noay KoTd
Thv &vaptiv Tou oyol. &tous 1969-70 év 6Aw 464 peBnrai. Eis évar iBiodtepov Bi-
PAiov, to MobOntohodyiov, Eypdenooy W THy celpdy, ToU Zvepavicinoaw wpds
Eyypoiiy, BnA. éypden TO dvoucTerovupoy kafz pabnTou, TO dvouc TaTPSs,
TO ET05 Kol & TOTOS Yevwnoews, N TAls KA, ‘QoTe 10 MabnToAoyiov eivea Evag
yevikog mivag, uia dmofhxn W oToixela ToU wAnOuouol THv ualnTéy Tou Mu-
wraciou ToUTOU.
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"EoTw 811 Béhousy v udBoopev mocor elvan of pobnTol kdBe TaEews. Me
dmapifunow sipiokopey Tov dpiBpov T@Y paln-

T kal T& &moTeAéopoTa Eupavilopsy els TOV T *EyypapivTes
TapoaTAUpws cuwomTikovy  Tivaxka 3. “Eyouev A 235
856 moloTikny Tatwdunaw pE Paow ThHy iBio-
T «Talis Eyypagfis» kal pE T Tplx Yopo-
kTnpioTike els auTny, & A,B,I.

Eis 10 cUvohov TV palnTdy éyéveTo Evas “ABporopa 464
Blapepiopods els Tpels ouddas, €ls Tas Tpels iBicn-
Tépas Téters. ‘H épyaoia alTh Tfis ouadotroin-
oews AéyeTan Kutavopd] tod minboopol kKatd cuyvétntug 1) Kol KUTUVOWRT) GLYVO-
trov. ‘O TAn8&pi1Bpos k&Be T&Eews AbyeTon dmdlutog ouyvotng kol cupPoiile-
Tor u TO ypappa . ‘O mAnGapifuos ToU mAnGuopou AéyeTan Ohikn ouyvoTng
kol oupBohileTanpe To N A pé 10 Zf. Aix i A’ 1d€w Ay elven f'= 235, &
elven Zf = 464.

B 134
i 95

Miva€ 3

Lyenikn ouyvotng Aéyetar 0 Aoyos tiié amolitov ouyvOTNTOS TPOS TRV

oy, Ty, 8i& Ty A" T&Ev 1) oyeTikn ouywdTns eival : er :2;2:0,506.
To d0poiope T@V oyetik®V cLVOTHTOV gival icov pE TNV povada.
MpéryparT, elven :
g ohaly Gl soib B - B
ZF o F - F af =f 4

To ywopevev tiig oyetikiic ovzvotntog éri 100 dider TNV 6reTIKNV oGLLVO-
e £ig £katootioia mocootd (tocov Toig Ekutov). T.y. Six Ty A’ &
glven 50,6%,

Znueicogrs. Els té MabnuaTtika 10 &Bpolopa x; + X, +X; + ... + X, oupPohileTon

v
pe TO Zx, SMA. «&Bpoicpa TOY Speov X pé SeikTny K, 6Tav TO K AcpuPdvn Quolkds Tiugs &wo 1
k=1

v
£ vr. Els v ZTamoTikny dpws 16 Zf, ypdeeTan cupPoTtikég Zf.
k=1

» o \ 3 3
Eotw &11 1O QUVWTEP

‘Eyypa@évTEs

T ’ "Abpoiopc lNupvéoiov elvan wikTov oyoAsiov.
Mafntal | Mabirpian | Eis kdfe T&tw 6& d&mwapibun-

A 130 105 235 cwuey podnTas kol pabnTpics

B 65 69 134 xwpioTd.  Zyxnuatiletar  Aol-

= 50 s 55 mov & Tivot 4. Els altov EEn-
"Abpowna] 245 219 464 st TSN B

dUo TroloTikds iS1oTnTos. TTpdd-
TlveE 4 Tov 5 Trpds ThY Tokw (pé

; Tpict yopakTnploTika  A,B,IN)

kol BelTepov s Tpods TO @UAov (uEé SUo YopakTnpioTikY, Sppev - BRAU). ‘O

n

mivat 4 Aéyouev T sivan pg 3 X 2 Bupidog, 1) GTAdS «mivag 3 X 2».
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Eis Tov Trivoxe 5 Eyopev T& oTolyeia Tou 4, GAAG uE OYETIKGS CUXVOTNTOS
els EkaTooTiala TogooTd. AUTA Umoloyilovton ds Tpds T dpoiopata TGV
otnA&v. Tl.x. BAémousy OT1 €l

v B TdEw & : ° Eyvpagévtes
TT‘.}.V B TaEl:} avn}fouv T 26’5"/0 T G E LGl = T = J'AepUIG!JC(
TGV pobnTdv, T 31,59 Tév MadnTad MadfTpicn
pobnTpidy ked T& 28,99 Ao [ A 53 479 50.6
TéY Tpogiuwy Tou [uuvaciou. w = 265 — %9
; Eis Tov Trivena 1 (8 ?3, ) = 20,5 20,6 20,5
6 xTTVoTPCPIKOs TTANBUTLOS Ta- - :
. = i : |"A8poioua 100 100 100
IOMETTCN TTOIOTIKGIS UE KoTawo- | ! |
MY CUYVOTNTWY KATA TO £ibog TMivet 5

ToU [wov. ‘H kaTavoun yiveton

els ulow oeipav érddv. Eis Thv ceipav adTny mapovsiddeTon wia ToooTiky peToPohd
ToU &p1BuoU kdde eidous. ‘O &pi1Buds TEV KepaAddy kdde eiBous eivan pic douveyhs
peTaBANTN. "Emaidn | xpovohoyikn koatdTatis 58 thv elkdva T &EeAitews ToU
TANBUGpoU pi T Tapodovr Tou ¥povou, vouilousy, &TI T ueTafoAf, auth ToU
mANOuopolU EapTdTal o TOV Ypovey, &udd yvwpilouey, 611 Btv elvor fy Tropé-
Aguals ToU ¥podvou 1 aitia Tfis peTaPoARs Tou wAnBucuoU Téw iy, Zupepmyod-
pev va Osopdpev tag 600 perefhntac, Tov ¥povov kol THY TocoTikhy £EEMEw ToU
TAnBucUoU, ®5 mocd cuppetefinta.

Eis tov Trivaxa 2 (§ 93, B) &yousy moloTikfy katd oUAoy Tafwdunow TolU
mAnfuouou Tou, sls plav ouyyxpovws ypovoroyikiy katdTalw, f dmola Sexviel
TV TTOCOTIKNY ELEAIEIY aUTOU Kot TTv Deticw 1960 — 64,

Znusicwots. Kade mival oTamioTik®y ortoixelwy 66 éxn eis 76 dvw pépos Tou éva TiThov,
AUTOs & TAnpogepd] ouvTopws Kal oapds TrEpl TO TI Tepigyel & wival, i Tolew katdTabw,
eis Tolav Ypovikny TepioSov kai els oiov ToTov. Eis o kdTw pépos 9& dvaypdeerar f Ty
&ird T dmolav TTpoépYovTal TA GTOoXEiR TOU Tivaxkes. TO «TOoOU Tois EKaTow 1) CUUBOAIK®S
% umoloyileTon TdwToTE WE TPOTEy Yol Evds BekdTou.

Eis tov kartwtépw wivaka 6, 16 9 UmoloyileTan éml ToU cuvddou ToU
TANBUGIoU Sia kads Etos. TlopaTnpouuey eis alTdy, 6T els Tds *Abrvas kol Thy
Osooalovikny cuykevTpouTal 16 609, mepimou Tiis oikoBouikfis SpacTnpiéTnToS
ThS XWPas LS.

7) Kataprticic £vog mivakog. “Yrrofetopey 871 eis 10 Nuuvdoiov pé Tous 464
podnTds, TéY oToicwy pia kaTavoun fugavileTan els Tov Trivaka 3 (§ 95, B), Eyé-
veto Epavos Umep ToU E.EZ. Al elooopal kataywpilovtal eis dvopaaTikas kaTa-
oTAoEls TOV podnTddy, ai omolal amoTehouy Trivakas, AN &)1 CUVOTITIKOUS Kol
eUYPNOTOUS,

"EoTo 811 1) MikpoTépa elopopd slvan 4,5 Spy. kal fy ueychutépa 28,5 Spy.
‘H Sicipop& 28,5 — 4,5=24 T&v SUo &kpwy TGV AéyeTal gbpog (rhitog) tiig pe-
pintic. ‘H petaPAnTtn (Epovikn eicpopd) eivon cuvexns, 81611 Slvaran v AdPn
Toow TIUY PETatU TEY dkpwv Tiudy. To olvohov Tiwdv Trs yweiletar e Té-
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Fewypoguxi) katavopd) Tis 181007Tikfs oikoBopikils SpacTnpléTnTos
(eis yi\dSos kuP. pétpow)

1962 o 1963 %, 1964 oy
1 Tleproyn *Adnvév 10095 | 50,8 | 11032 | 48,7 12948 | 46,9
2 Zrepe& ‘EAAas—EUBoia 1524 Tl 2032 9,0 2421 8,7
3 TleAoméwwnoos 1212 6,1 1576 7,0 1745 6,3
4 ’léviot Nijoot 147 0,8 274 152 243 0,9
5. "Heipos 321 1,6 330 1,4 423 15
6 Qeooohic 524 2,6 736 3,3 1119 4,1
T MoxeBovia 2377 12,0 2809 12,4 3417 12,4
8 Ceooahovixn 2344 | 11,8 2334 | 10,3 3589101 3/0
9 Bpdxn 498 25 617 27/ 584 a5l
10 Nficor Alyaiou 496 245 595 2,6 607 27
11 KpAm 317 1,6 325 1,4 516 1,9

19855 | 100 22660 | 100 27612 | 100

My : Tpdmelo Tis ‘EAAGSos TTivat 6

teis (Gmo 10 10 dArywTepoy, Ews 25 TO meplocdTepov). ESS &s Anglouv 12 Ta-
\ : : s 2 § . . o . !

terg. TO wAdTos KkdBe wds eiven '1_‘24 = 2. Eis tov mivoka 7 1| &’ othAn «téecos

glopopdsy ouuTTATIPOUTAN GPECwWS.

Eic xdfe taliv trdpyovy drpor tipei. Toppovoipey drnng 1j avotépo tpi
va p1y Gvijkn gig Ty taluy, GhAG va givon 1| KetoTéga TIpY i TRV Emopdvny Tadiv.
Ty, €ls Ty 4nv Takw dev durket 1) Tipn 12,5 Bpy. "Apx oo1 &mo Tous 464 pabn-
165 EmAnipocoy 12,5 Spy. 8& oupmepiAngBoly eis Ty Snu T&EwW.

T fuidbporopa Tév drpow Tipdv els k&fe Tdkw AédyeTton péon tpn. Mi Tas
pEocs Tipds oxnpoTileTon f) B’ oTAAnN. Katodmv &1 dmrapifunoscs Téw palnTddy,
TGv omoicv 1) elopopd dunker els ke TaRiv, yiveTon 1) KATAWORT KOTX CUXVOTN-
Tag kol gupTAnpouTal 1 ¥’ oThin. Eis Thy ¥’ othAny gaiveTan o1 Sév Urrdpyou
elogopol pelBnTdv, doTe v& oynuaTiold 7 4n, f) 6n kai 7 10n Tabis. *EyéveTo
Aormoy ) opodomoinois Tou mAnBucpol, f) kaTowoud] oUTOU KATE GUYVOTNTOS.
(95,B).

‘H 8" orhn Exel TiTAov «aBpoicTikn cuyrdTnsy. Eis adthv dvrioToryileTtal
81a kabe Tatv TO abpoiopa TRs &mwoAUTOU ouxvoTNTOS TR Talews kal SAcov
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“Epcwos podntédv Si&e tov “EAA. "EpuBpdv Etaupdy A’ Tuuvaciou

Tateis Méan fcx%ﬁ:?&gv Lo e R
slooopds Tipy  [(&méA. ouxy.| cuxvéTns UUX;":T”S G\?);(Vs;ns !
In. 4,5 - 6,5 &5 58 58 12,5 12,5
o6 5 = Rl5 050 30 88 6,5 19,0
3naea,5 - 105 9,5 54 142 11,6 30,6
4n. 10,5 - 12,5 1135 — 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
9n. 20,5 - 22,5 2105 63 l 439 13,6 94,6
Wi A & 25 23,5 — 439 s : 94,6
11n. 24,5 - 26.5 25,5 15 454 3,2 97,8
11n. 26,5 - 28,5 275 10 464 2.9, 100
& R ST e 100
Zrorxeia UtrofeTixg Mivak 7

Tév mponyovuévey Tns. Ty, 81k Thv 3nv &l Exouev 58 + 30 + 54 = 142,
BnA. ol 142 podnTtai émhipwoay & kabéivas dArydTepa &md 9,5 Bpy. & xabévas.

‘H oyeTikt] ouxvoTns &is mocooTa émi Tols éxatov %, dvaypdpeTal gls T
g’ ornAny. Aix Th Sy T&EW 1) oYETIKN ouxvdTNs elvan 486—54 = 18,3%, BnA. 10 18,39,
TGV paldnTddv EAnpwaoey &mo 12,5 &ws 14,5 Spy. | kol péonv Tipnw 13,5 Bpy.
*H 6n omAn Tfis abpoioTikiis oxeTikils cuyvoTnTos oxnuaTileTan &mwd Té BeBoué-
v Tfis 515, 6mmeos dxkp1Pdds f) 4n oThAn aynuatileTon &md T gTorkeia Tfis 3ns.
Eis v 8nv t&tw 1 &fpoioTikny oxemikn ouyvorns eivan 819, ToUto onuaivel
811 TO 819, T&V podnTdy EmAfpwosy kdTw &md 20,5 Spy. & kabvas.

AZKHZEIZ

362) Kara T16 1968 eis iy ‘EAAGBx 81" &topar Séxka érdw kol dvw wpé &mwoypagty
ouvekenTpdfnooar T& dkdAouda oToiyeia. Eis 121000 mpdowta, T& émola floav Simiwua-
ToUyol dvewT&Twy ZXoAdy 26000 floav yuvaikes, Eis 544000 &mogoitous Muuvacicy of 311000
floav &vdpes. Eis 2836000 &mrogoitous Tou AnuoTikoU ZyoAsiov foav &vdpes 1628000. Eis
1995000 mou 8tv EteAelwoav TO AnuoTikov Zyohelov fioaw 1021000 yuvaikes. Eis 1245000
&ypavpaTtous foov 246000 dvdpes. Na yivn mivat 2 x 5 Oupidwy (ZTorgeia UmofeTikg).

3€3) Eis piav &moypaenv 3500 oikoyeveidv elpébnoov 275 oikoyévelon Ywpis kaviv
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Tékvov, 845 pé éver, 1056 p¢ Buo, 712 pe Tpia, 542 pe Téooepa Kal UTrdAorTor pE TévTE kol
dver. N& yivy mriveE pé oyemikes ouxvotnTes. (AsBoptva UrofeTikd). N& oupmAnpwdij oTiAn
&Bpo1aTIKTls GUXVOTTTOS.

364) ‘O TupvaoThs Evds Nupvaciou kaTwTépou kUKo, &g uéTpnow ToU AVOCTHHO-
Tos Tév 464 pafnTdv Tou eUpE MIKPOTEPQY Tiuny Owous 1,40 p. kal dvwTépav 1,88 p. N&
kaTapTioeTs fva Trivaxa, &mog & UTT &p1B. 7, pt karavopty s 12 Té&Eets kol ué dToAUTOUS oUYVS-
TnTos, 38, 55, 120, 84, 42, 31, 12, 4, 48, 0, 18, 112

96. TPAD®IKAI TMAPAELTAZEIEZ EZTATIETIKON AEAOMENQN.

T& oramioTike Sedopdva Toapoustd{ovTal &1 povov 1k TEKWY, GAAK

Kol Bi& ypagikdy mapaoTdoswy, 51& Siarypapupdrov. AV adTdy TéY Y ROPIKGY
TepaoTdoswy T oTaTioTikd Epsuva kabioTaTan &uéows pavepd, T& 8¢ oupTrepd-
ouara & aUThs KaTavonTE uE TOV GAOUCTEPOY Kol CUVTOUMTEPOV TPOTOV, WE
@t paTidy. Of KupIiTEPO! TPOTO! KaTaakeuTis iorypauudTey ivan of droAoubor.
@) To iotoypappov cuyvétnres. "OTav T& CTATIOTIKX CTOIXEIX Eupavi-
{eovTan pé KaTavopdy ouyvotiTey, TOTE &g fva oloTnua Spfoycovicoy &tovwov
XOY (ox. 96 - 1) TomobeTolvTan of Tipad THs weTaPAnTis €ls Tov dfovar OX kad
of Tipal THs cuyvéTnTos Els

“lotoypappa Epavikiic sicpopic pabnrdv A’ Tupvesiov oy &fova OY. ‘H povas um-

y kous eivan Evar eUuBUypapuov
00 Tufine alBaipeTov B kdbe
o &fova, AAAQ TOIOUTOV, COTE
o "q va EmiTpétn els TO ayédiov
2 i v& Angfolv éml ToU &tovog
o9 ]' OX 6Aicn ol Tiwai TS METO-
2 | PAnTTs kai éml Tou OY Shen
< d af dvticTolyol OCUXVOTNTES.
39 o Eis Tov &pilévTiov dtova OX
2 i onueloUvTan B1a8oyikéis TuM-
49 wara  dutioTolXa TIPOS  TO
0 L N T eUpos TGV BioBoyikddy, Té-

Sy. 96-1 fecov TRV TIMGV This HETO-

PAnTHs. Eis 10 oy. 96— 1 16 omoilov &moTehel TO Bi&ypapa Tou Trivakos 7,
PAdmropey & ToU &kovog OX SAat alTar TG TUNPRETS v elvan foa, 81671 ai 12 TaEels
175 kerravoufis Exouy TO adTd TAGTOS Kol els k&fe TRfine ypageTan 1 HéCT) TIUT
Tfis dvtioTolyou TéEews. Mé Bdaosis T eUBUy pouua oUTE TUNUATO KOTOOKEUG-
Tovton dpfoycmia T& dmoia Exow Yyn dvéhoya Tpds THy &uTioTOTOV CUXVO-
TTa, THY dmoiav Ytroroyilouev émi ToU &tovos OY. To tupadov ké&be dpboycoviou
&meikoviler THy dutioToly oy pds THY Pdow Tou cuyvotnTa. ‘Edw oi Péoers
elvar oo, TOTE T& MPoda (Emoptvess xai of guywdTnTes) elven dvdhoya TPos
& yn &V SpBoywvicy. T Sidypapux abThs Ths Hopefis AfyeTar ietéypap-
JLOV GULYVOTITOG.
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B) To mokridywvov cuyvétnrog. Eis w6 oy. 96 — 1 Tol mrivaxos 7 Umrdpyer pia
TOAUY UKD (W) ouveyTs)

“Epavog pubntdv A’ Copvasiov s tov EE.X. RN
: YPROUUT, T) OTTOIX ATTOTE-

Tétas M T ' ‘ | &BporoT.| | ddp. Aettan &md BioBoyixkd: ed-
elogopds l : | ovev. | UL BUypaupa TUALOTY, Té& 6-
: y | ! i
(Silg v 5= 8,5; 65| 8 | 8 |189 | 18,9

e Péoswy Tév dpfoyco-

34 12,5— 165 | 14,5| 85 | 227 | 183 | 489 | viewTol8Siaypduporos.

l 142 | 11,7 | 30,6 |

4n. 16,5— 20,5 | 18,5 | 149 | 36 82,1 18] ‘H mohuycvikn al-
[
1l

26 85— 12,5 |

bttt
[ ; TrOTax CUVBEQUY T Péoar Téoy
10,5 | 54 i

|

| | |

S 205 — 24,5 22,5 | 63 439 i 13,6 | 94,6 | "rf] Yp(xppf'] ]\éyg‘rm TOAD-
464 |

61. 24,5 —285 | | 265 25 ; ; ywvov sugvdtntog ki el-
100 | } var Suvartéy vd oynuceTi-
! offf dvtl Tou ioToypdy-
MOV GUYVOTNTOS, Udvow &-
Taw 7| peToPAnTh eivon () BecopfiTan) cuveris. T dKpa ToU ToAvycvou oUYO-
TnToS Spiloper &mi ToU &fovos OX, AcpPcvovTes TX péoa SUo Towy Tpds TO eUpos
TGV Taley TUNU&TWY €ls
THY &pxnr (mpds T& dpi-

| 464

TMivat 8

oTepd) Kai €is TO TENOS w

(mrpos T Betixr) TS oEl- 160 4 g

p&s "'ré‘w ﬁéicfcov TC:)V’ opfo- 140 | /f

YWV TOU 10TOYPOUMOU. 120 \;5.

Elvoa ovepov 671 1O TTOAU- /20 Pl

Ywvov ouxvdTnTOos oXT- 80 " \\r

pecrileTon, &v &mwd T& on- 60 I

ueia, TToU d&meikovilouv T 40 ;

UECOS TIpGS eis Tov &fova 20 ! !

OX, G’\Pweoﬂv KOst Wpég o 55 703 4 743 ;g'5 225 263 X

ToUTOY TUMHaTA dvdhoya

TPOS TAS QUTICTOIYOUS oU-

XVOTNTOS Kol éveoBoly Sik Zy, 96—2

TOAUYWVIKTS YPOUUTS T&

&xpal TGV TENUATwY adTév. ME Tov adTdy TpdTrov oxnraTileTal kal TO ioToypa-
pov kol TO ToAUywvov THS OXETIKTS cuxvdTnTOos.

T& oraTioTikd Sedouévar ToU mivakos 7 T& Tapoucidlopey kol gis Tov -
vara 8. TO TA&Tos €ls kdfe Té&Ew eivan SimA&oiov ToU dvTioToiyou Tol Tivakos
7, 8i1& ToUTo &g TOV 8 Umrdpyouv pdvov 6 Tékels. Eis Tds ToEes aUtds Sty Fyopey
koppicy pe TANSap1Ouov T pndév. Els 16 oy. 96 — 2 apovoidleTan TO ioTdypay-
pov Ths ouyxvdTnTos i1 Tov Tivaxe 8. Eig T émdpevov axfipa 96 - 3 Eyopew To
TOAUY VOV Tiijs CUXVOTNTOS TGV oTolxeiwy ToU mivakos 8.

¥) To mokdywvov aBpoistikilc euyvotnres. Eis wpiouévas mepimrdoss
KOT& THY CTOTICTIKNY PeAéTny &vos Géparos elval Xpriolpos 1 ypogikn mopd-
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oTaois Ths GHpoloTikfs ouyvéTnTos. Ak ThHy KaTaokeufly TOU TOAUYVOU THS
&BpoioTikis cuyvdTnTos €ls fvax oUaTua Sploywoview &tdveov XOY TI'POO'SKOPl—
{ouer T& onueic ToU Eyouy G TETUNRENTY TNV GveTépe GKpUV TV k&be TA-

Morbyavoy cuyvotnroc. Iliveg 8

160
140,
120,
100,
80

40 ;
200

Zx. 96—3

Feoos kol TeTaypévny THY GuTioTorgov Tiis TéEews &bpoicTiknv ouyrdTnTa. Toi-
ouToTpdTws 8& Exwiey piav oelpAY S10KEKPIPEVELIY onueiwy, T& omoia dTav fvcd-

[orvyovoy dBpoictikils cuzvetnTog mivokes 7

|
|
I
[}
I
I
I
(]
i
e e e
I

Zx. 96—4
cwpey pt elfUypoppe TufuaTa Siadoyikés & oxnpaticouy TO oAUy VoY TS
&BpotoTixiis auyvéTnTos. Els 1o oy. 96-4 BiSopev 1O oAUy wovov Tiis &fpoloTikiis

ouywdTTOS ToU Trivakes 7. 'Eqv ypd&yooper piow k&etov mpos Tov &fovar OY els

188

235 253 Y =



omolodnroTe onueiov Tou Ay, els éxeivo, ToU SvTioToyel els Tov dpiBudy 400,
fa Tunon TO AUy oy dBpoioTikiis GuyESTATOS €ls Ever onueior A. Tol onuelou
A f TeTunuém elvan kaTd Tpoctyyiow 21,30 imopéveos oupepaivoper &t 400
pobnTal ol Muwaciou Ewoar dArydrrepor dmd 21,30 Spy. sis Tév Zpavov &
kabévas.

8) To pafdoypappa. TO pePSodypapua dmrotedsitar &mwd wiow geipdw opbo-
yoviwy, T& émoix éyouw loas Pdoeis kal oTn-
pifovtan els TOv oalTov &fova. Té wikn TWV Hapuyoyi Konverpooukey npoidvIOY
elven dvddhoya Tpds T&s duTioTolyous ouyvd- Katd T 1964 sig yuiadag tovvoug
TNTAS A} TAS TIPAS YEVIKWOTEPOY TIOU TOPITTE-
vour. Eis 16 oy. 96 - 5 Eyouev évar paPBoypou-
po, TOU TIEPICTAVEl THY TRPOywynY €S THY 00 1077
‘EAMAGBx kot TO #Tos 1964 TV kuplooTé- 1600
pwV  KTNVOTPOPIKGY Trpoidvtav el yiMidGag
TOVVQV.

Eis T0 ox. 96-6 #xopev &va Tpimholv
poPdoypoppa. To o &ider THy eixdva Tiis
éfehitecos Tfis alios T eloaywydv eis iy ‘EA-
AGBa Prounyavik@y TrpoidvTawv els Ekaropuy- 990
piot SoAAapicwv wkard THY oeipdw Téw étéw 400
1963 - 1967. 300

To B* papdodypappa dareikoviler 1o Gwos 20
Tis dtias TGV Eaywydv T&Y  Piounyo-  /ed
VIKQV TPOTOVTWY pas KOTX TNV TETpoeTiow g
1964 - 1967, oupgcveds Tpds oTolyela TA
omola Topéyer 7 Tpdmela Tiis ‘EAA&Sos. Ty. 96—5

To v' paPddypauua dmeikoviler T& adrd
Omoos kai TO B, GAAK kaTd T& oToiyeia Tou IwwStouou ‘EAAAcw Biopmydvoy.

900
800
700
600

Kai t& Tpict adrar poPSoypdupara, émeidry Sidouv Ty My &vds TAT-
Buopol kot Ty Si&pkeiav oeipds TGV, AbyouTal Kol ypovodiayplppard.

Toparnpolper, 6T1 Tooov ut 16 P’, oov kai pt 70 ¥ paPddypauua, sivo
povepa 1) dwodikn Topela Tév aywydy Tév EAANVIKGY Plopmyavikéy Tpoiov-
Ty & 1964 — 1967, iBicutépeos 8¢ ls YynAdy mogooTor katd TO 1967, “Yo-
AoyileTan 6T1 kard 1O 1967 of efaywyei Tév Brounyavikéy mpoidvTwy fon-
ueiwoay alinow koard 36,29 &v oyéos mpos TO 1966, fvowti alifoews Ko
13,99, 16 1966 cos mpos 6 1965. *AvTioToiyws s TR TS eloaycayds Bio-
unxXowikédy TrpoicvTwy 1) onuelodeioa alinois Becopeitan 7 wikpoTépar TEW Te-
AeuTaicov ETd, duepyopévn els 2,39, kard TO 1967 2v oytoel wpds TO 1966, fué
fito 13,99 T& 1966 dos mpds TO 1965.

g) To xokhkov Swaypoppe. A& THY ypo@ikny &MEKOVIOW CTOTICTIKEY
BeBoptvaov el piaw dpiouévny ypovikfy oTiyphy yphicipov elvar kad TO KukAikdy
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Bidypauua. “Evas kUkAog ue aUBaipeTov dxTive YowpileTan el kKUKAIKOUS TOPETS,
ol &moior Exouv Eupada dvdAoya TpPO§ T&s dvTioTolyous TINGS THs peTaPAnTis.

‘Eyarou. 3

/120

‘
e N T e o 15

i
=tnub AT B "o
e abias ieloapeypy Nt N S S il /a5

3 ki i
Brounxaviuay ljpooviey =y J.l. oo
“vyo¢ aéiac éapapny it o5

Euaioi § 900 Brounxaviudy ipoloriy

I

7963 . 96d 965 7966 178 I 5 .
&
L
S e

*Ereidiy elg kéfe wirhov T EpPodd TEY kukAkGY Toptwy elven cucAoyd TPOs T
ufkn Tév TéZov Toov, adTd B¢ eivan dvdAoye Trpds TAS &TOAUTOUS TIPGS QUTEY
els HovaBos yevidv i Tokwy, A.y. gis polpas, SloupsiTe f) TrEPLPEPEIS TOU KUKAOU
el TOfx dwdhoya TEw TIEY THS BETAPANTHS kal ypagovTon af dkTives el TG
onpeia Sioupéoews. Eis 10 oy. 967 Exouev Eva KUKAIKOY B1dry pappa, TToU &Trel-
xoviler THY YpnuaTeddTnow Siagdpwy kKAGBwY Tiis oikovouikfis fwiis Ths "EARG-
Bos kot Tov AlyouoTov Tou 1968, Smws EugavileTan el oV Triveka 9. ‘H ouvo-

190 . . -
Wnepromoir|Onke amé To lvotirouto EknmaibeuTikng MoAmkrig



At} xpnuaToddTnals dvépyeTa eis TO ooy Tédv 20.000 ékaroppupicoy Spayuéy
kail dvTioToryileTan pe SAGkAnpov TO EuPadoy ToU kikhou (Zx. 96—7) To 19

. - B - . ~ 3 ’ 3 ¥ 0
Xpnuazodtioic 5 khadwv sis Extopndpia Spoxndy  dyTioToryileTon els TéEov ol

(Avyovotog 1968) 100

= 3,6 ° émoutveos T 19,59 «is
KAdSot Tlooay o, Moipan ToEov 3,6 x 19,5 =700 10", dpa
7} XpnuoTodoTnats 81& Tov Tou-
1. Toupiouss ooy kol Tas EevoSoyeiaxd
Zevoboyeia 3.900 | 19,5 700 10° P el e __S . K u?
2 ‘Ehieks it SEhERia aunlc'iot?(lgs"fal =
fvépysic 3.300 | 16,5 590 24’ Tov Topéat AKB, ou Exer s Pé-
3. Mevagpopai ow Totov AB ioov pe 70° 10",
émiKowwvio 5.000 | 25 900 e s s
- - ME Tov iBiov TpéTov ) AAekTpI-
4. "Epya xowf]s e "
woeAeias 6.600 | 33 118050 KT) Evepyelx EYEl YPTHOTOBS-
5. "Etepot oxotrol 1.200 | 6 219361 TNow mouU &mekovileTan ué Tov
ABpolopa 20.000 | 100 360° | Touta BKI wéfou AT 590 24’
Zrorysia UtrobeTikd. Mivat 9 LB

"EkTds &md Tous Tpon-
YOUUEVOUS TPOTIOUS YPOPIKTS TTapaoTaosws TGV
OTOTIOTIKGY SeS0UEVLV UTTAPXOUY SKOUT T& Jap-
toypappate, Tx Omoia eivol yewypagikol ¥dp-
Tau, €l Tous Omolous P Bidgopa XphuaTa

&relkovilovTal oTOTIOTIKG  oToiyela.,  Akdun R g Tpé’:g
Utrapxouy Ta eidoypagnpouta T eidoypappota 5 : 165/

SnAcdn Tivoxes pg oxédio kal eikdves Tpood-
Ty f] TpayudTwy. AiTd oAU XpTiCipoTTooUy-
Tan gls Tas Srapnuicels, Exour pEYSANY Tapo-
oTOTIKOTN TS, G&AA" &y1 Kal dxkpiPelav.

AZKHZEIZ

365) N& kataoxevoodfj 10 moAUywvov &fpoloTikfis cuxvdTnTos THV GTOIYElwY ToU
Tiivexos 8.

366) N& oxnuotioeTte paPddypoupa pé Ta oToryela Tis dokfoews 363.

367) N& oxnuoaTiosTe paPboypaupa pé T& oToryeio Tis &okfosws 364.

368) Kata T6 1967 Umrfipyov T& dxdAouba otoryeia Sid Thy katavoudy Tis Ekrdoecs
T&s ‘EAA&GSos : Bookdtomor 34,59, lewpyikn M 319, Adon 20,3%, oikoSounuévn Ektaos
4,5%,, dupwdns &rtaots 5,8%, &kTacts koAutrTopévn pé Udata 3,9%. N& yivg xukAkov §id-
yoouue aUTfis Tfs KaTavoufs.

97. KENTPIKAI TIMAL

o) Tevika. Eis 1y ZTamioTikny ToAAGKIs yiveTon GUTIKATAOTAOIS TOA-
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Adw dpidudsy pé plav yapaxTnploTikhy Tinny. “H Tiuf adTh govepcover THY TEGLY,
7| émola Urdpyer els T& oTOTIOTIKG Bedoudver Y& CUYKEVTPGVGVTXL El5 THY Tre-
ployhy THs Tiufis adTTs kal Tepypdger KaTd TpéTOY &TAOUV Kad CaQf SAOKAN-
pov TO ouvolov TGV Sedoutveov.

Al yapoxinponikai tpoi, of orolar Gviikediotodv Eve chvorov apiBudv hiyov-
T keviplked 1 tomked tipol i woi mopapetpor. AopivovTen els péoevg kevipl-
xfjg thosog kol gls pécoug Oisswng. Of wpdTol cvan & dmBunTikég, & yeopstpr-
k0g ked 0 Gppovixdg kol of BeUtepol 1) idpecos xal | Emkpatolicd TuY. Watise
Toug TpwTous 0& EleTdowuey udvoy TOV &prfunTikov.

B) ApBunnkdg nésog. Mégog dpripntixdg aroivopitov GTATIGTIKMY gTol-
ygiov sivar 1 mmhikov tiig Swmpiosng tob @fpoicpateg adtdv did ted mhnbupi-
Opov tob cuvolov tov. ‘O &pifunTikds nécos AéyeTan kol péoog Opog. OUrtos
§dyeTon i Tipddv povoy petaBAnTtéy. "Eav T& Bedoutvol eiven X, Xy, ... Xy O
&ofunTikds péoos X elven :

gt M

BO& 1Buwyey w& TopadeiynaTa wis mposdiopileTal © péoos épos OTaw TA
oroiyeic elvan Tafwounuéve i &g yivy 1 Suadomoinois Toov.

lov) Eic §ve épyostaciov 15 Bondoi Fyxovv fiuepopicliov and 42 dpy., 20
gpyaru amd 75 dpy., 6 teyvicen and 120 dpy. woi 2 émotator armd 150 dpy. Idoa
kate pécov dpov hapPaver 6 Epyalopeves elg uvtld

“Ohot of &pyaddusvor elvan 43 kol AawPdwouy 15 x 42 4 20x75 + 6x120 +
2 % 150 BnA. 3150 Bpy., Emouducos f wéon T ela ¢ X == 73,25 8px.
"Av & ka@évas AcuPdun Thy finépa 73,25 Spy., TO EpyooTagiov 80: AN PO 1S
Shous ¢is plav fiuépow TO cWTO TrOgOY TV 3150 Bpy.

"Orav Aotrow of &pifpol Xy, X5, ...y Xy exouv QvnoTox\(cog cuyvétnTas f;, fs,
T , 5 = [ no= 2fx
..y b, 1] vEoT TIUN Toov Eival X = X =7 (@)

20v. Eis duoBomoinuéva ororyeia kaerd Takers, AauPdvouey Sicx k&fe Takw
THY wéony TiuY Kol 2pyalousba Srws els T6 lov apdderype. T1.x. pe T& debopdva
ToU Trivaxos 8 1y wéon T T fpavikiis elopopds eivan :
~ 88:6,54 54 1051 85 14;54- 145 118,517 G3El2R b 25 26 5 208
o 88 4+ 54 - 85 4+ 149 -+ 63 + 25 — 464
oyvel Aormow & TUTos (2).

1) ‘H Sapecog. Awapecog héyetar f i, 1) dmoia yopiler ta dedopéva sig
560 taterc ué tov avtov mAndappov. ‘O péogos alTds, Smreos kel & &piBunTIKdS,
tpapudleTan i TIWGY peTaPAnTEY. Ta Sedoudva KaTaTdoooVTal KT oUiovd-
wevoy péyebos S1& Thy elpeow Tis Siapéoou. Ty, & of Tipad Tis ueTaPAnTis elvan
6,9, 11, 15, 16, 19, 20 1| Siduscos given & 15, v & elven oi Tpad 6, 9, 11,
15, 16, 19, 20, 30 A Siquecos efvon & = brlo

Slo pecadwov Tiudw.

=155 8nA. & péoos OBpos TRV

2
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Eqw T& oToixela eUpioxcovTon els Trivaka KOTOWOUf§ Kard ouyvoTnTas 1
Bi&pecos UrohoyileTon it wdls oyéoecos, Ty dmoiay B& pdBuwpey e GAANY TEEW.
Mpagikéds Spws mpoodiopifeTar slxdAws 1 Sidpegos, &v oxnuaTioldj To To-
AlUywvov s &BpoioTikiis cuyvédTnTos. T.x. €ls 16 oxfipe 96-4 1| ké&betos mpos
Tov &tova OY els TO onusiov, 1o dmoiov dvmioTorileTen Wt Tév 232 (f 50%)
Tfis &@poloTikfis ouxvoTnTos, Téwel THY TOAUYWYIKEY ypauuny eis v onusiov
A g TeTpnuévny Tepitou 16,80 ol onuaivel éTi o 50 % T@v padn Ty EmAn-
pwoe k&Tw &mwo 16,80 Spy., TO 8¢ dAlo 50% mepicodTepov dmrd 16,80 &py.

3) "H émuxpatolioa tpf. O péoog adtig sivan Ekeive 1) T tijg petaPhnriic,
nov dvuietorgiletar gig v peyiotnv cuyvornra. *E@opudleTon dtow Té SeBoué-
v Eupavifewvten els kaTavoudy ocuyvoThTwr. Kol & péoos adtds mpoodiopileTal
ME piav oxéow, ThHy &trolow B pdBeopey el dAAMY TE&Ew.

Mpagikids els TO oX. 96-2 TO peyahiTepov dpfoycoviov Tol foToypdupo-
Tos elvan 1O dvmioToryoUv els T 4ny T&Ew péong Tiufis 18,5 8py. Eis v T&kw
cThY 1) &woAUTOs ouxvdTns elvan 149, 1) peyioTn els THy KaTavouny aUTiv, T
eUB0ypaupa TUNHOTY, T& OTola cuvBéour Tas SUo dwew xopugas A kai B ToU
opboywviou TolTou e Tas yeiTovikds kopupds [ ked A T&v SUo -cuvexoubveoy
dpBoywvicow TewovTan els Eva omuetov E. *H kdfetos &md 1o E rpds Tov &fove OX
Spiler T émikpaToUoay Tipfy. AUTn eiven mepimou 18,10 Sié Tov Tivoxa 8.

AZKHZIEIZ

369) Té& fiuepopiobix 6 épyardv elven 75 Bpy., 82 8py., 100 Spy., 107 Bpy., 112
8px., 120 8py. TTotos elvar & &p1BunTikds péoos aUT@Y Kal Tola 1 Sidueoos ;

370) "Evas pabnTis Muuaoiou els To A" tetpdumvov éBaBuoloyddn s T& Opnokeu-
TIK pe 16, els & "Apyxala p 13, els & Néa pt 14, els & MeBnuariké pt 12, es & u-
oika pé 14, els & Texvikd pé 17, els & "Ayyhxd ué 13, els Ty ‘loTopiav pé 16, els Ty Meco-
ypopiav ue 15, eis Ty lupvacTiciy ue 18 ko eis THv Moucikiy pé 12. Tlofa eivon § uéon
&p1BunTikh Tipd) Tis PaBpoloyias Tou KaTd TS TETpAUNYOV TOUTO ;

371) "Otav dvapeifwuey 45 kA& #Aalou TV 28 8px. wé 20 wih& TGV 24 Bpy. kol 35
KIA& T&v 18 Bpy. wooov 8& croikiln TO xIAdY ToU pelyuaTos ;

372) Ot &piBpol 3, 7, 12, x éxow péoov dpiBunTikdy tév 10. TJolos elven & x ;

373) N& mpooBiopiodij | Sikuecos els T& SeBoptvar Tiis dokioews 365, ypagikes.

374) Of dpifpol xy, X, Xy &youv pboov dpiBunTikdy Tov X. N& elped 6 péoos dpt-
BunTIKSS TGV X; + &, Xp + «, X; + o kabBhs kal TGV X, — @, X, — ¢, X3 —a f| TOV X0 X,
Xga. N& yivy &pibpnTixf| fpopuoyn Tiis doxnosws auTis.

375) Ol &piBuol x;, X, X5 Exowv péoov dpidunTikdy Tov X xal of ox, + B, ax, + B
axy + P 7o . Acifare 811 elvon Y = oxX + .

*Emipedntne 'Exddaews : I1AN. HAIAAHY (A4nop, 4.3, 3882(25-6-69).
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‘Hpirova o6tetdv yovidv.

—
¥ 3
l- gl 0 | 100 (20" | 80 |40 (50 [|S] o |10 |20 |30 |40 |50
= =
0 { 0,000 | 0,003 [0,006 | 0,009 | 0,012 0,015(| 45 | 0,707 | 0,709 | 0,711 0,713 | 0,715 | 0,717
|1 0,017 | 0,020 0,023 | 0,026 | 0,029 | 0,032 46 | 0,719 | 0,721 | 0,723 0,725 | 0,727 | 0,729 |
210,085 | 0,038 (0,041 | 0,044 | 0,047 [0,049[ 47 | 0,731 | 0,733 0,735 | 0,737 | 0,739 | 0,741
310,052 | 0,055 | 0,058 | 0,061 | 0,064 |0,067(| 48 | 0,743 | 0,745 0,747 [ 0,749 | 0,751 | 0,753
41 0,070 | 0,073 | 0,076 | 0,078 | 0,081 | 0,084|| 4% 0,755 | 0,757 | 0,759 | 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 |0,110 | 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 | 0,131 | 0,133 | 0,136| 52| 0,788 | 0,790 0,792 | 0,793 | 0,795 | 0,797
8 0,139 | 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 | 0,165 | 0,168 | 0,171|| 54 | 0,809 | 0,811 0,812 | 0,814 | 0,816 | 0,817
10) 0,174 | 0,177 | 0,179 | 0,182 | 0,185 | 0,188]f 55 | 0,819 | 0,821 | 0,802 0,824 | 0,826 |0,827
111 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(| 57 | 0,839 | 0,840 | 0,842 0,843 | 0,845 | 0,847
13§ 0,225 | 0,228 | 0,231 | 0,233 | 0,236 [ 0,239|| 58| 0,843 | 0,850 0,851 | 0,853 | 0,854 | 0,856
14| 0,242 | 0,245 | 0,248 | 0,250 | 0,253 | 0,256|| 59 0,857 | 0,859 | 0,860 | 0,862 0,863 | 0,865
15| 0,259 | 0,262 | 0,264 | 0,267 | 0,270 | 0,273| 60| 0,866 | 0,867 0,869 | 0,870 | 0,872 | 0,873
161 0,276 | 0,278 | 0,281 | 0,284 | 0,287 | 0,290(| 61| 0,875 | 0,876 | 0,577 0,879 | 0,850 | 0,882
17| 0,202 | 0,295 | 0,298 | 0,301 | 0,303 | 0,306 62| 0,883 C,884 | 0,886 | 0,887 | 0,888 | 0,890
181 0,309 | 0,312 | 0,315 | 0,317 | 0,320 | 0,323|| 63| 0,491 | 0,892 [ 0,894 0,495 | 0,896 | 0,898
17| 0,326 | 0,328 | 0,331 | 0,334 | 0,337 | 0,339|| &4 0,899 | 0,900 | 0,901 | 0,903 | 0,904 0,905
20| 0,342 | 0,345 | 0,347 | 0,350 | 0,353 | 0,356(| 65| 0,906 | 0,908 0,909 | 0,910 | 0,911 | 0,812
21| 0,358 | 0,361 | 0,364 | 0,367 | 0,369 | 0,372 66| 0,914 | 0,915 | v,31% €,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 | 0,925 0,926
23| 0,391 | 0,393 | 0,396 | 0,399 | 0,401 | 0,404|| 68| 0,927 | 0,925 0,929 | 0,930 | 0,931 | 0,933
24 | 0,407 | 0,409 [ 0,412 | 0,415 | 0,417 | 0,420|f 69 0,934 | 0 935 | 0,986 | 0,937 | 0,938 0,939
25) 0,423 [ 0,425 | 0,428 | 0,431 | 0,433 | 0,436| 70| 0,940 0,941 | 0,942 | 0,943 | 0,944 | 0,945 I
26| 0,438 | 0,441 | 0,444 | 0,446 | 0,449 | 0,451)| 71| 0,946 | 0,946 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 1 0,960 | 0,960
29| 0,485 | 0,487 | 0,490 | 0,492 | 0,495 | 0,497|| 74| 0,961 | 0,962 | v.9u3 0,864 | 0,964 | 0,965
30| 0,500 | 0,503 | 0,505 | 0,508 | 0,510 | 0,513|| 75 0,966 | 0,967 | 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
32 0,530 | 0,532 [0,535 | 0,537 | 0,540 [ 0,542|| 77 0,974 0,975 | 0,976 | 0,976 | 0,977 | 0,978
331 0,545 | 0,547 | 0,550 | 0,552 | 0,554 | 0,557]| 78| 0,978 | 0,979 0,979 | 0,950 | 0,981 | 0,981 |
34| 0,559 | 0,562 | 0,564 | 0,566 [ 0,560 | 0,571f| 79| 0,982 | 0,982 | 0,988 0,983 | 0,951 | 0,984
381 0,574 | 0,576 | 0,578 | 0,581 | 0,583 | 0,585|| 80| 0,985 | 0,985 0,98 | 0,956 | U,987 | 0,987 |
361 0,588 | 0,590 | 0,592 | 0,595 | 0,597 | 0,599]| 81| 0,988 | 0,988 0,989 | 0,989 | 0,989 | 0,990 '
37| 0,602 [ 0,604 | 0,606 | 0,609 | 0,611 |0,613(| 82 0,990 | 0,901 | 0,991 0,991 | 0,992 | 0,992
381 0,616 | 0,618 | 0,620 | 0,623 | 0,625 | 0,627 83| 0,993 [ 0,993 0,993 | 0,994 | 0,994 | 0,994
37 | 0,629 | 0,632 | 0,634 | 0,636 | 0,638 | 0,641|| 84| 0,995 | 0,995 0,995 | 0,995 | 0,996 | 0,996
40| 0,643 | 0,645 | 0,647 | 0,649 | 0,652 | 0,654]| 85 | 0,996 | 0,996 | 0,997 0,997 | 0,997 {0,997
411 0,656 | 0,658 | 0,660 | 0,663 | 0,665 |0,667]| 86| 0;995 [ 0,995 | 0,998 0,998 | 0,998 | 0,998
42| 0,669 | 0,671 | 0,678 | 0,676 | 0,678 | 0,680|| 87 [ 0,999 | 0,999 | 0,999 0,999 | 0,999 | 0,999
43 | 0,682 | 0,684 (0,686 | 0,688 | 0,690 [0,693)] 88| 0,999 | 0,999 L0000 | 1,000 | 1,000 [ 1,000 ‘
441 0,695 | 0,697 | 0,699 | 0,701 | 0,708 | 0,705|| 89| 1,000 | 1,000 LU0 | 1,000 | 1,000 | 1,000 |
!




Tuynuitova 6EeLdv ywVLOV.

o] k=1

S| o | 10 |20 | 300 | 400 |50 ||| 00 | 100 [20° [B0° |40 | 5O

= =

ol 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 | 0,682 | 0,680 [ 0,678 | 0,676 § 0,673 0,671

3| 0,999 | 0,998 | 0,998'| 0,998 | 0.998 |0,9981l 48 [ 0,669 | 0,667 | 0,865 | 0,663 | 0,660 | 0,658
4| 0,998 | 0,997 | 0,997 | 0,997 | 0,997 |0,99: || 42 | 0,656 | 0,54 | 0,652 | 0,649 | 0,647 | 0,645
5| 0,096 | 0,996 | 0,996 | 0,995 | 0,995 |0,995(| 50 | 0,643 | 0,641 | 0,638 | 0,636 | 0,u34 | 0,632
&1 0,005 | 0,994 | 0,994 | 0,994 | 0,993 | 0,993 | 51 | 0,629 | 0,627 | 0,625 | 0,623 | 0,620 | 0,618
7| 0,903 | 0,992 | 0,992 | 0,991 | 0,991 |0,991}f 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 | 0,599 | 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 | 0,983 | 0,983 | 0,982|| 55 | 0,574 | 0,571 | 0,569 | 0,566 | 0,564| 0,562
11| 0,982 | 0,981 | 0,981 | 0,980 | 0,979 | 0,979|| 56 | 0,559 | 0,557 | 0,554 | ©,552 | 0,550 | 0,547
12{ 0,978 | 0,978 | 0,977 | 0,976 | 0,976 | 0,975|| 57 | 0,545 | 0,542 | 0,540 | 0,537 | 0,535| 0,532
13| 0,974 | 0,974 | 0,973 | 0,972 | 0,972 | 0,971|| 58 | 0,530 | 0,527 | 0,525 | 0,523 | 0,520| 0,518
14| 0,970 | 0,970 | 0,969 | 0,968 | 0,967 | 0,967 59 | 0,515 | 0,513 | 0,510 | 0,508 | 0,505| 0,503
15| 0,966 | 0,965 | 0,964 | 0,964 | 0,963 | 0,962|| 60| 0,500 0,497 | 0,495 | 0,492 | 0,490} 0,487
16 0,961 | 0,960 | 0,960 | 0,959 | 0,958 | 0.957[| 61| 0,485 | 0,482 | 0,480 | 0,477 | 0,475 0,472
17| 0,956 | 0,955 | 0,955 | 0,954 | 0,953 | 0,952/ 62 | 0,469 | 0,467 | 0,464 | 0,462 | 0,459 0,457
18| 0,951 | 0,950 | 0,949 | 0,948 | 0,947 |0,946)| 63 | 0,454 | 0,451 | 0,449 | 0,446 | 0,444 | 0,441
19| 0,946 | 0,045 | 0,944 0,943 | 0,942 | 0,941 64 | 0,438 | 0,436 | 0,433 | 0,431 | 0,428 0,425
20| 0,940 | 0,939 | 0,938 | 0,937 | 0,936 | 0,935|| ¢5 | 0,423 | 0,420 | 0,417 | 0,415 | 0,412| 0,409
21| 0,934 | 0,933 | 0,931 | 0,930 | 0,929 | 0,928|| 66 | 0,407 | 0,404 | 0,401 | 0,399 | 0,396| 0,393
22| 0,927 0,926 | 0,925| 0,924 | 0,923 | 0,922|| &7 | 0,391 | 0,388 | 0,385 | 0,383 | 0,380| 0,377
25| 0,921 | 0,919 | 0,918| 0,917 | 0,916 | 0,915|| 68 | 0,375 | 0,372 | 0,369 | 0,367 | 0,364} 0,361}
24| 0,914 | 0,012 0,911 0,910 0,909 | 0,908]| 67| 0,358 | 0,356 | 0,353 | 0,350 | 0,347| 0,345
25| 0,906 | 0,905 | 0,904 | 0,903 | 0,901 | 0,900 70| 0,342| 0,339| 0,337 | 0,334 | 0,331} 0,329
26| 0,899 | 0,898 | 0,806 | 0,895 | 0,894 | 0,892 71| v,326| 0,328 | 0.320| 0,817 | 0,315] 0,812
27| 0,801 | 0,800 | 0,888 | 0,887 | 0,886 | 0,884| 72| 0,309 0,306| 0,303 | 0,301 | 0,208| 0,295
28| 0,883 | 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 | 0,867f| 74 | 0,276 | 0,273 | 0,270 | 0,267 | 0,264 0,262
30| 0,866 | 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 | 0,239 [ 0,236 | 0,233 | 0,251 0,228
32| 0,548 | 0,847 0,845| 0,843 [ 0,842 | 0,840]| 77 | 0,225 0,222 | 0,219 | 0,216 | 0,214 0,211
33| 0,839 | 0,837 | 0,835 0,834 | 0,832 | 0,831|| 78 | 0,208 | 0,205 | 0,202 | 0,199 } 0,197 0,194
34| 0,800 | 0,827 | 0,826 0,824 | 0,822 |o0,821]| 79| 0,191 | 0,188 | 0,185 | 0,182 0,179 0,177
35| 0,819 | 0,817 | 0,816 | 0,814 | 0,812 | 0,811}] 8O [ 0,174 0,171 0,168 } 0,165 0,162| 0,159
36| 0,800 | 0,807 | 0,806| 0,804| 0,802 | 0,800l 81| 0,156 | 0,154| 0,151 | 0,148 | 0,145 0,142
37| 0,799 | 0,797 0,795| 0,798 | 0,792 | 0,790|| 82 | 0,139 | 0,236 | 0,133 | 0,151 0,128| 0,125
38| 0,788 | 0,786 | 0,784 0,783 | 0,781 | 0,779|| 83 | 0,122 0,119 | 0,116 | 0,113 0,110| 0,107
39| 0,777 | 0,775 | 0,773 0,772 | 0,770 | 0,768|| 84 | 0,105 | 0,102} 0,099 | 0,096 0,093| 0,090
a0 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| 0,755 | 0,753 | 0,751 | v,749 | 0,747 | 0,745(| 86 | 0,070 | 0,067 | 0,064 | 0,061 0,058| 0,055
42| 0,143 | 0,741 | 0,739 | 0,737 | 0,735 | 0,733[f 87 | 0,052 | 0,048 | 0,047 [ 0,044 0,041} 0,038
a3l 0731 | 0,720 | 0,727 0,725 0,728 | 0,721]| 88 | 0,085 | 0,032] 0,029 | 0,026 0,023] 0,020
44| o,me| om7| oms| o718 0,711 | 0,708 87| 0,017 0,015} 0,012 0,009 | 0,006 0,003

. — ——




"Egantopevar 6Eet@v yovidv.

g o

=Rl Of 100 | 20" |30 |40 [ 50" |[=z | O 100 | 200 | 30" | 40 | D
= =

0 [ 0,000 | 0,003 | 0,006 | 0,009 | 0,012 | 0,015 |45 [ 1,000 | 1,006 | 1,012 | 1,018 | 1,024 1,030
1] 0,017 [ 0,020 | 0,023 | 0,026 | 0,029 | 0,082 || 46 [ 1,036 | 1,042 | 1,048 | 1,054 | 1,000 | 1,066
210,035 0,038 | 0,041 | 0,044 | 0,047 | 0,049 [} 47 | 1,072 | 1,079 | 1,085 | 1,091 | 1,008 | 1,104
3 10,052 | 0,055 | 0,058 | 0,061 | 0,064 | 0,067 || 48 [ 1,110 | 1,117 | 1,024 [ 1,190 [ 1,137 1,144
4 (0,070 | 0,073 [ 0,076 [ 0,079 | 0,082 | 0,085 {[49 | 1,150 | 1,157 | 1,164 | 1,173 | 1,178] 1,185
5 1 0,087 | 0,090 | 0,093 | 0,096 | 0,099 | 0,102 |[50 [ 1,192 | 1,199 | 1,206 | 1,213 | 1,220 1,228
610,105 | 0,108 | 0,111 | 0,114 | 0,117 | 0,120 || 51 | 1,235 | 1,242 | 1,250 | 1,257 | 1,265 | 1,272
7_..‘9‘,:23 0,126 | 0,129 | 0,132 | 0,135 | 0,138 |[52 | 1,280 | 1,288 | 1,295 | 1,5¢3 | 1,311 1,319
8 [ 0j141 | 0,144 | 0,146 | 0,149 | 0,152 | 0,155 (|53 | 1,527 | 1,335 | 1,343 [ 1,351 | 1,360 1,368
910,158 | 0,161 | 0,164 | 0,167 | 0,170 | 0,173 |[ 54 | 1,376 | 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 | 1,404 | 1,473
11_] 0,194 | 0,187 | 0,200 | 0,203 | 0,206 | 0,210 |56 | 1,483 | 1,492 | 1,601 | 1,511 | 1,520 1,530
12 [ 0,213 | 0,216 [ 0,219 | 0,222 | 0,225 | 0,228 (157 | 1,540 | 1,550 | 1,560 | 1,570 | 1,580 | 1,390
13 10,231 [ 0,234 [ 0,237 [ 0,240 [ 0,243 | 0,246 {|58 | 1,600 [ 1,601 | 1,621 | 1,632 | 1,645 | 1,658
14 10,249 | 0,252 | 0,256 | 0,259 | 0,262 | 0,265 ||59 | 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 | 0,295 | 0,29¢ | 0299 | 0,303 || 67 | 1,804 | 1,816 | 1,829 | 1,842 | 1,855 1,808
17 | 0,306 | 0,309 | 0,312 | 0,315 | 0,318 | 0,322 || 62 | 1,881 | 1,894 | 1,907 | 1,921 | 1,935 1,049
18 | 0,325 | 0,328 | 0,331 | 0,335 | 0,338 | 0,341 {|63 | 1,963 | 1,977 | 1,991 | 2,006 | 2,020 | 2,035
19 10,344 | 0,348 [ 0,351 | 0,354 | 0,357 | 0,361 || 64 | 2,050 | 2,066 | 2,081 | 2,097 | 2,112| 2,128
20 | 0,364 | 0,367 | 0,371 |0,374 | 0,377 | 0,381 || 65 | 2,145 | 2,161 | 2,177 | 2,194 | 2,211 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 || €7 | 2,366 | 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 | 2,817 | 2,539 2,560 | 2,583
24 | 0,445 | 0,149 | 0,452 [ 0,456 | 0,459 [ 0,468 [[69 | 2,605 | 2,628 | 2,651 | 2,675 | 2,699 | 2,723
25 | 0,466 | 0,470 | 0,473 | 0,477 | 0,481 | 0,484 ||70 | 2,747 | 2,773 | 2,798 | 2,824 | 2,850 | 2,877
26 | 0,488 | 0,491 | 0,495 | 0.499 | 0,502 | 0,506 ||71 | 2,904 | 2,932 | 2,960 2,989 | 3,018 3,047
27 (0,510 | 0,513 | 0,517 [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 | 0,543 | 0,547 | 0,551 |[73 | 3.271 | 3,305 | 3,340 | 3,37 | 3,412 3,450
29 | 0,354 | 0,558 | 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 | 3,732 | 3,776 | 3,821 |-3,867 | 3,914 3,962
31 | 0001 | 0,505 | 0,609 | 0,613 | 0,617 | 0,621 ||76 | 4,011 | 4,061 | 4,113 [ 4,165 | 4,219 | 4,275
32 | 0,525 | 0,629 | 0,633 | 0637 | 0,641 | 0,645 (|77 | 4,331 | 4,390 | 4,449 | 4,511 | 4,574 4,638
33 | 0,649 | 0,554 [ 0,658 J0462 | 0,666 [ 0,670 (|78 | 4,705 | 4,773 | 4,843 | 4,915 | 4,989 | 5,066
34 | 0,675 | 0,679 | 0,683 | 0,687 | 0,692 | 0,696 |79 | 5,145 | 5,226 | 5,309 | 5,396 | 5,485 | 5,576
35 10,700 | 0,705 | 0,709 |0,713 | 0,718 | 0,722 |{80 | 5,671 | 5,769 | 5,871 | 5,976 | 6,084 | 6,197
36 10,727 | 0,731 | 0,735 [0,740 | 0,744 | 0,749 {|81 | ;,314 | 6,485 | 6,561 | 6,691 | 6,827 | 4,968
37 |0,754 [ 0,758 | 0,763 | 0,747 | 0,772 | 0,777 ||82 | 7,115 | 7,269 | 7,429 | 7,596 | 7,770 7,953
38 |0,781 | 0,786 | 0,791 | 0,795 | 0,800 | 0,805 {|83 | 8,144 | 8,345 | 8,556 | 8,777 | 9,010 9,255
39 10,810 | 0,815 | 0,819 |0,824 | 0,829 | 0,834 ||84 | 9,514 | 9,788 | 10,08 | 10,39 | 10,71 | 11,08
40 10,839 | 0,844 | 0,849 | 0,854 | 0,859 | 0,864 ||85 | 11,43 | 11,83 | 12,25 | 12,71 | 13,20] 13,78
41 10,869 | 0,874 | 0,880 | 0,885 | 0,890 | 0,895 [|86 | 14,30 | 14,92 [ 15,60 | 16,35 | 17,17 18,07
42 |0,900 | v,906 | 0,911 |0,91G | 0,922 | 0,927 ||87 | 19,08 | 20,21 | 21,47 | 22,90 | 24,54 | 2i,43
43 10,933 | 0,938 | 0,943 | 0,949 | 0,955 | 0,960 ||88 | 28,64 | 31,24 | 34,37 | 38,19 | 42,96 49,10
44 10,966 | 0,971 | 0,977 [0,9%3 | 0,988 | 0,994 ||B? | 57,29 | 68,75 | 85,94 | 114,6] 171.9] 348,%
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