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MEPOZ NIPQTON

KEOQAAAION |

ZYNOAA

EMANAAHWEIL KAl IYMMAHPQIEIZ

1. H ENNOIA TOY EYNEIATEEGAL

A) “Otav Abyowpsy «d 6 elvan &va ToMaTAdTlov ToU 2» BITUTICVOUEY
plav &GAn6f TpéTaow Bik TOv &piBudy 6.

‘Otav Mywpev «Td Tpiywvov ABI elvan ioomAeupov» SiarTuTrdovopey picw
TpdTacw Si& TO Tplywvov ABT.

B) “As Sewpricwpey Tds Efis SUo mpoT&otls, Tas omoles, Y&pw ouvropias,
6& dvopdowuey p xal q.

p : fvas &p1Buds Afjyer eis ()5 s
q: 6 &p1Bpds elvon BiopeTds Biax 5.

M'veopilopev &T1, &w f TpdTacis p elvan dAnbs, ToTe kal f| TpoTACIS q
glvan dAnds. AnA. & fvas dpiBuds Ay els 0§ 5, ToTe & dpiBuds oUTds elvan
BioupeTds Sk 5. Aéyouev el Ty mepiTTwOW oUTHY &TL 1) TpoTagls p EXE G
Aoyikiy ouvémelaw (OUvETTayeTal) TRV TPOTAOW (. ZUPPOAIKGY YPAPOUEY !
p = q xai SicPBafopev @ 1 nPOTEGIS P CUVERAYETAL THV 4.

Tevikéds, #Gv, dtav dAndedy pia mpotasig p, pie GAin npétacis q akn0edy
rnione, tote Aéyopev Ot 1) mpéTacig p cvvendyeTal TNV mpitacty q.

*18oU pepikd &rOpN TopaBelyHaT

lov) ’Edv &va Tpiywvov efvan ioookehss, TéTe Exel “Tas Tapd THY Paciv
yowvias Tou igas.

‘H mrpdTaois p elvea : &va Tplycwvov elven ioookehss. ‘H mpédTaocis q elven :
T Tplycwvov afTd Exel T Topk THY Bhow yowvias Tou ioas. “Exopev p = q.

20v) ’Edv a = 3, Té1e o = 9. ‘H mpéTaois p elva: a= 3 ai i TpoTATIS
q elvan: o =9. ZuuPolikds ypagoper @ & = 3>a?=09.

3ov) ’Edw &va oxfipa elvon TeTpérywvo, ToTe elvon dphoycoviov. ‘H po-
Taois p : fva oxfjua elvan TeTpdywvoy, Eyel G5 ouvéTElQY THY -rrpé-rotcw q: T
oxfine elven dpBoydoviov.

‘H #pyoaotia pt TrpoTdoEs TS HopQfis P = g AEYETCQL TaPEYOTIKOG ooh-
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Aonopde. ‘H mpdTaos P Adyeton dnébeorg kol 7| mpdTacts q AéyeTau ovpné-
poope. ‘H owemoywyn p = q SiaPéleton ToTE -
tav p, t0te q { &TAGS p GUVENAYETAL q.

2. AOT'IKH IZOAYNAMIA

"ATS piow ouvererywyty «p = q», TumTopolUpey v& oymuaTicwpey THY
«q = p», ©) dmola AéyeTan dvtictpogog THis Tpas. 'Edv 1) ouveTterywyny p = q
elvan SAnfrs, TéTe f) q = p- efven BvBeySpevoy v elven trions GAndhs fi va ui
elvan.

Mapadeiypora :

lov. p=q: & x —y=8, 1é1e x > W, 7 omoia dAndever. ‘H dvtioTpo-
Pos oUvETTaY WY elvat : &v X >y, TéTE X —y = 8, ) éroia YevikGds Bev &An-
feber (81611 AWTOPET, K. V& glven x —yw =5 K.T.A).

200. p = q: "Av fva Tpiywvov elven igdmAeupor, TOTE elvan icoyduiov
(cAn).

q = p : "Av tvx Tpiycovov elven {ooydovioy, TéTe elvan lodmAsupoy (dAnbs)

Abo mpotdosig p kai q Aéyopev bt elvar tgodOvapor petakd tov, drav ai
suvenoymyal p = q Kei q = p slvar kai ai 800 ainBeic.

ZuuPodilouey TolTo ypdpovTes @ p <= q, SiaPalopev & : p icoduvapei
e q (S1xBaloper dmions @ p dw, kol udvov v, Q).

IBov Eva Gréun Trapdderypa :

H edfelx ¢ elvan kéfetos mpds Ty elBelav &', ‘H elPeic & elvan xéBeTog
mpds Thy edbeicw €. Mpdoouey : p <= q, Bi6m toyler P =qxal q=p.

3. MMOZOAEIKTAL

A) "As Beapriawuey Ty yrweTiY pas & THY B’ Té&w igdTnTa (x + 1)2 =
=x242x + 1, émou 1 peTaPANTH X AcuPdvel Tipas &To TO cUvoAou Q, Tév
PNV TpayLATIKGY &pIBLdy. Mvawpilopey 11 f lodTng auTn &Andelel i1 k&de
TNy x € Q. AlTo 10 guuBolilomey ypdgovTes :

Vx(xeQ) :(x+ 1)2=x242x4 1, SiaPélopey B¢ : Six ke x, dTou X
dwrikel els TO clvohov TGV pnT&Y, dAndedel &T1 (= 1)2 — =2 0l

To oupPohov ¥, 16 dmoiov SiaPéleTar «Bi& kében, 7 «51° SAa Ta» AéyeTon
KaBohkog 7| yevikdg mocodeiktng.

Eis repimrTdoeis Aorrdv, Smeas QveoTEpw, futropolusy v XPNOIHCTTOIOUEY
TO oupPodov V. Tly. :

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

B) "As Becopricwpey Tdpa THY lodTnTa : 3x — 15, &mou x € Q.

TopornpoUpey 81 ol Bév dAnBever Si kébe TIMNY THs peTaPAnTiis X,
v otrofow AcuPévouey &mrd T6 glvorov Q. Ty 8id x = 3 fj dveorépeo iodTns
yiveton weudfys iodtns (9 = 15). “Ymdpyer Sucws Tiuf Ths weTaPANTHs &mo TO
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Q, &1&x v omolaw 7y 3x = 15 &An@ever. Eis T&s TepITIT@OELS, &1reos oUTh), YPS-
POpEY &
IxxeQ):3x=15
xai SiaPdlopev : Uépye Eve TOUAGYIoTOV X, GTTOV X Svfiker tls TO alvorov Q,
Bi1x To Smoiov dAnBevs &1 3x = 15.

‘Opoicas T)UTTOPOUHEY V& YPAYWPEY :

Ix(xeQ):x+5>8

To cUpBorov 3, 16 omoiov SraPalerar «Umapye! g TouAdy1aTOwy, Ab-

yeTan: drapélokdg mocodsiktng.
AEZKHIEIZ

1) *Edw #vag drépaios apifpos Afyn eis 0 Ay 5, ToTe elvan Sicupetds Bix 5. N& Sia-
TUTTdoETe THY dvTioTpogov ouvemaywyny kal vi dferdonTe &v &Aneln.
2) ’E&w 8Uo ywvicn elvon opbai, ToTE elvan Toat. N& Siatumdoete THy dvTioTpopov

cuveTaywyhv kal vd EleTdoeTe & &AnBeln.

3) Edw Buo eUblypapua TpApaTa elval ioo, ToTE Exouy TO avTd pijkes. Na SraTuT@-
oeTe THy dvTioTpogov guvemaywyny Kkal v& geTdoeTe Gy 6AnBeUn. TIds fumopoluey v& Sia-
TuTrdowuey palyu Thy Sobeloav TpdTacw kal THY dvTtioTpogov TS ;

4) N& SiarumdoeTe plav mpdTac icoduvauov Tpds Y ¢ 6 5 elvan peyaTepos ToU 3.

5) Na& BiarutdoeTe plav TpoTac {oobivapov Tpos Thy : 1 elfela € elvan TapdAAnAos
pos THV evbelav €.

6) N& TormoBerrioeTe ToV kaTdhAnAov TocobeikTny els T& x&Twh :

) (a+PB)+y=a+@+y) mov ap yeQ

B) 2x > 15, émou X € Q.

y) x2+ 1 >0, étav x € Q.

8) x2 4+ 1 # (x + 1)? émou xe N (N={ U S s D

) a:p=p:q émov a,pe Q.

4. ZYNOAON KAI IZTOIXEIA ZYNOAOY.

“Orreos tndBopey els THy o« kai P TéEw ypnowotoioUper ThHY Adkw «aby-
ohown, BTav BéAcoper v dvagepBiuey s TpdyuaTa dplouiva xod Biokekpipéva,
& &moia BecopolUuey SAa dpol, SnAadm, ot fluTopolpey v efmeopiey, 6 plaw
ShéTnTa. “Exonev TapadelypaTtos Xapw

To oUvorov T&Y QovmévTwY TOU GAQEPMTOU HOS.

Td cuvorov Té&v pednTédv Ths I’ Tdfecs Tupvaaiou Tou Zyohelou pas.

To cUvorov TGV QuUaikdY p1Buddy.

To ouvohov T&Y dxepaiwy This “ANyEPpas.

To ouvorov Téw Nopdv Tiis ‘EAAGSos.

To ocUvohov TGV Ay Tiis ‘EAAGSos K.0.K.

T& mpdyuare, T& &mola cuvarapTifour Evar aivoho, AeyovTan atovyeia
atToU Tou cuvdhou. "Ovoudlopey ouvniBus fva clvolov pé Eva kegahaiov ypdupa
ToU &hpaPnTou pas. 'Edw dvopdowuey Z 7o cUvohov TV dxepaicov THs "ANyE-
Ppas, TOTE & oupPoAicpds — 3 € Z onuaiver 871 TO oToryeiov — 3 dvnikel els 0
cuvoroy Z. *Edw &va aroiyelov o Sév dvriker els Evat oUvodov Z, ypagouey a ¢z
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5. LYMBOAIZMOL LYNOAOY.

A) "EudBapey els Thy o kol B’ T&Ew &1 fve cUvodov oupPBoAileTen :

lov. Mt dvorypagiv T@v oToiyelwv Tou dvrds dykioTpou. ..
N={1,234,...}, Q= {oen,0v,w hZ={...,-3,-2,-1,0123,...}.

2ov. ME meprypagiiv YapoxTnpioTikfis iBidTnTOS TGV oToixelwov Tou TR
Ponfeic peTaPAntiis kel dyxioTpou.

To olvohov, m.y. Q, Tév QuwinmérTwy ToU GApaPriTou pas, oupPohileTon
xai cos &fis : Q = {x|x puwvfiev ToU dAgaBriTov pas } (Q elvar 16 olvodov TéW
X, omou x elvon gawfiey ToU dAQOPTTOU uas).

Aix 10 alvorov Z, Aumropoluer va ypdapeopey
Z={x|x dxtpaios Tiis "Ahy#Bpas }.

B) Mapamnpolpey &T1, &v = elven fva ovvoror kol x Eve &vrikefuevov, ToTE
fi & loxin x €Z ) 8& loxin x ¢ 3.

6. ZEYT'OL, MONOMEAEZ LYNOAON, TO KENON LYNOAON.

A) “Eva auvohov ut 8o pdvov atoiyeia ovopadeTan Sipehds sbvorov fi Cebyos.
Hapaderypa : To olvorov TV Ypwpdrwy THs onuaies pos elvar &ve 5i-
uedds ovorov.

B) Elodyouev els Ty Bewplav Tév ouvdAwv kal ouvode, T& dTroia Exouwv
fva pévov ororyeiov kad & dvopddoper povopshf] cUvoa.

HMepadeiypata: lov. To olvohov Tév dxepaicov Tiis *AAyéBpas, of dmoiot
Stv elvan olrre feTixol ofre &pymmixod, elven & {0 ).

2ov. To alvorov T&v puynévtev THs Aéfecws : @ elven Td povoushis ouv-
odov {w }.

) Magy pé T SMa olvoAa BewpoUper kal Eva «atvorov Ywpls oToIYETaY,
70 dmofov Svoudfopey : T kevov sbvohov. To cupPolilopey w & 7 ik

Hapadeiypare : lov. To olvodov Tév uabntév Tiis TéEecxs pas, oi dmoior
gow dwdoTnua 3u., elvar TO kevdw ovvohov.

20v. To olvohov {x€N|x=x+5}, elven 5 .

7. IEA ZYNOAA.

A) Alo olvoha A kal B Aéyovtan Toa, v k&e oroiyeiov ToU A elvan kal
oTotefov ToU B kal dvtioTpdguws ké&le oToryelov-ToU B elven kal oToiyeiov ToU A.
Zuppolikéx ypdopopsy : A =B,

Mapadeiypata: lov. {o, B,y }={B, v, }

2ov. {1,2,3,4,5,6,7,8,9 } = { x|x povoyripios puoikds &piBuds }.

Jov. {2,3,610}={22+1,2-3, 11—-1}

B) T& olvoha A={1,23} xai B={1,2,5} & elvan Toa. SuuPoAilo-
wev : A # B ko SiaPdfopev : 10 olwodov A elvon Sidgopov Tol B.
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N ‘H éwoia Tiis iodmTos cuvdAwr Exer Tas EEfis 1610TnTag ¢

o) A=A (dvaxhaoTikny i816Tns), SnA. kébe olvolov elvar Toov pd Tov
tauTdy Tou.

B) A=B = B=A (oupuetpikn i810mns).

Y) (A=B kai B=T) == A=T (peraParixs] i81dTns).

Awe 10 xkevov gOvolov Exopev: & = .

8. YIIOEYNOAON EYNOAOY.

A) "Eva olvolov A Aéyeton brosidvehov Evds ouvdrou B, v, kol pdvov
&, kabe oToryeTov ToU ourdAou A elvon kol oToryeiov Tol cuvdhou B. SupPo-
Aifopev : A = B (10 A elvan UrooUvohov ToU B ) To A &ykheleTan els 6 B). To
olvolov B Aéyetan olUvolov Gvagopidg ) Onepsbvolov ToU A.

IMapadeiypate : lov. TO olvorov N, Tév dpTicov puoikdv &pibudsv, elvat
UmooUvoAoy ToUu guvdAou N, T@v guoikdy dpiBudv.

2ov. To olvohov Téw (e YelAY q:mvne'lrroov ToU dAgaPriTou pog elven Umo-
oUvoAov ToU ouvdAou TGV QuVnErTwvy oUTou,

3ov. To olUvorov A = {1,2,3 } elvar Umoolvorov ToU owdhou A, Siémi
k&fe oToixeiov ToU ouvdhou A elvon oToryeiov Tol A. AnA. oupgdvess Trpds TV
Sobevra dpioudy, kébe olvodov elvon Umootvorov ToU EauTol Tou.

B) "Eva oUvolov A AéyeTon yvijolov drosivolov évds cuvdhou B, dv A < B
kai Umépyn &va TouAdyloTov oroixeiov ToU B, TO &molov Stv elvon oToiyeiov
ToU A. ZupPolikds, ypagouev A C B kai SiaPdlouer @ T A elven yviioiov tro-
oUvohov Tou B. :

Zupguvws Tpds TOV cuuPoAioudy auTdy elven :

Ne C N, {a,By}C {aBy.5}, {1y} C {aen0v,0} KT.A

) Elven gavepov OT1 foxUowv ai éEfis i8i16TnTes dix i &woiaw «imooy-
voAow» :

a) A € A (dvaxkAaoTikn), dnhadrn) kdbe olvohov elvan UmoolvoAov Tou
tauTOU TOV.

P) (A =B kai BcTl) =A< T (uetaParixn). ‘H foxls Tiis Sevrtépos
1B1oTnTOS QaiveTan dpéows, Eav kduwuey SioypdupaTa ToU Venn Sik T& olvoda
A,B,I" 6mes épdBauev els THY o kad B" T&tw. To kevdv olvorov @ elvan moou-
vodov kd&fe ouvdAou A, B16TL Siv Utrdpyxer dvTikeipevov X, TO Omoiov v dwiikn
els TO O xal va pny qwnkn eis TO A, TO kevdv oUvodov Exel UmooUvoAov pévov
YOV EquTov Tov : & < .

A) Elvar gavepdy, amd Tous Sobévras otvco'répc.o Spiopovls, &1 (A = B kal
B = A)< A=B.

E) Elven elkodov vé Eworfjowpsy 611 1) &wora «yvrigiov UmocUvolows ﬁ;(m
povov Ty petaPatikny iBiomnTa. (N& EmainbeloeTe THy TpdTaow pé &va ma-
paBerypa).



9. AYNAMOZYNOAON EYNOAOY.

Té clvohov TGV UmoouvdAwy Evds ouvdhou Z AédyeTon duvapesiverov Tol
owdlou Z kal mapioTdveton pt P (Z).

To kevdv auvohov Eyel Eve povov Umoouvolov, TOV écuTov Tou. AnAadi)
Eyer 1 =2° moolvoha.

To upovopehés otvorov { o } Exer dbo Umoocuvora TO & kal TOV EauTdv ToU,
Bnhabn Exer 2 = 2! UmooUvola.

To Bwehds olvorov { o, B} el Umoolvora & &, {« B}, {a} {B}
BnAadi) Exer 4 = 2% UmooUvoha.

To Tpiuehts olvohov { o, B, ¥ } Exet Umoovora & &, {«, B, Y L, { B}
{o,vhL By h {ah B} {y} dnhady éxer 8 = 2% Umoouvora.

“Eva oUvohov p¢ 4 oToryeia Exer 21 = 16 UmooUvoAe kol yevikéds Eva oU-
vohov & v oToiyeiar Exet 2° UmooUvoAa.

Hopaderypo: To SuvapooUvolov Tol owéhou A = {«, B, y} elvar 16

PR ={D {a}h (P}, {v} P} {av} B v} {oB Vit
10. TYMITAHPQIMA EYNOAOY.

A) "Av U elven &va olvolov &vapopds kod A elvan GroouvoAdy Tou, ToOTE

T glvolov Téw oroiyelwy ToU U, T& dmofa Stv &vrkouv eis TO A, Aéyetoan oup-

aMipope Tou A ds Tpds 1o U. Tolto mopiotdvetar ut A fj CA. “O dpiouds
U

amds oupPolikéds ypéeetan ¢ CA = {x/x eUxai x ¢A }.
u

Mopadeiypata: lov. "Eore U={1,23,456} rkai A= {1,3,5}. Tote
elvon Ac = {2,4,6 }

20v. *EoTw olvohov &vapopdls TO ouvoov N, Tév Quoikéy &pibuddv. ToTe
oupTAfipwpa ToU ourbhou T@v &pTiwy guoikédy &pBpddv elvon TO ouvolov TV
TEPITTEV QUOIKEY Gpi1Budv.

3ov. "Av fewphiowpey &5 gUvolov dvagopds TO CUVOAOY TGV YPAUPETWY
700 SAQUPATOV Has, TOTE TO oUMTATpwHa ToU ouvdhou T&Y puvnévTtey elvar
16 gvoAov TGV GUUPOVEY TOU GAQUBTTOV uas.

B) Mpagikéds & oupmAfpwua Ze, Tou ouvdAou Z,
mopioTéveTon &md TO Sixypappioutvor  UEpos TOU o
pamelpes oyfuoros, dmou U efvon TO olvorov dva-
Popas.

M Elver pavepdy &md tév Sobévra dprouov A N A° = ¥ kai Ay A°=U.
*Ewrlons &woolusy ebkdrws 6m G &= U ki CU = .

U U

11. IZOAYNAMA (H IZOZOENH IYNOAA).
A) Avo olvora A kal B, Sidgopa &d T& &, Abyouev &Ti elven icodbvapa
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) i6oofsevii, &v elvon Buvarov va dvmioToryicwpey T A pt 16 Bolres, chaTe els
aUTNY TNV dvTioToryiov k&be oToixelov Tou A va ExT Eva kol povoy dvTioToiyov
oTolyeiov &wo TO B kai ké&Be oToiyeiov ToU B v elvan dvricToryov évos Kal povov
oroixelou &md 16 A. “Otav, dnAadr, Umdpxn Gpepovesiipavtos dvTigToryic
peTall TV ouvédwy A kai B. Mp&eopev ouuPolrikéds A ~ B kai SiaPafouev :
Té6 ouvorov A elvoy icoofevis ue 1o B.

Hapadeiypata: lov. T& olvora A= {o, B, y} kal B= {a,1,u} el
iooabevf], 16T Buvaueba v& dvTioToixiowpey TO A pé TO B, .y, 6mrws paivetal

KOTWTEPW :
{eB Y} e Poy }
A A VL KT.A.
e {1, @, v}

20v. TS oUvolov T&Y dvopdTowy TV Npepdy Tiis EPSouddos kai TO alvohov
TGV uvnévtwy ToU dAgapriTou pas elvan igoofev], 8i1om dpileTan dpgipovoot-
pavTos avTioToiXia (GvTioTolKic Evar TR Eva) peTaU TGV oToiyelwy TEY oU-
vOAwy TOUTwWV. \

B) Aix 15 xevov olvolov Bexdueba 611 & ~ .

M) Elven avepov ot loxbouv af étfis 1816 Tes :

a) A ~ A (dvaxAaoTiki), BnAadn x&fe olvolov elvon ioocbevis pt Tov
toUTOV TOU.

B A ~B =B ~ A (cupuetpixn).

Y) (A ~B kai B~T) =>A ~T (ueraPoTixn).

A) "Otreos éudBapey els Ty o kol P’ TéEw, &Tav SUo olvola elvan iooote-
vij, Afyouev 611 Exouv Tov 18iov mAnbukov apibpév. ‘Epddaper émions pé roiov
TpOTIOV gUplokouey TOV TANBiKOY &piBudv vds memepaopévou cuvdAou.

E) “YmevBupilopev 871 Eva olvolov A AéyeTcn memepaopévov pé TrAnGikdv
&p1Bpdy v, & elvan icogbevds pé To &pyIkov &mokoppa Tou N, Trou TeAeicovel
gls 1O .

“Eva oUvodov Aéyetar dmeiposivorov, Stow Biv elvan icooBevis mpos ka-
véva &roxoppe ToU N

‘Omws yvwptlouev &md Ty o kal B’ 1éEw &va olvodov elven &meipooy-
vohov, v kal povov &&w, elvon loooBevis mpds yviolov UTrooUvoAdy Tou.

Iapadeiypata : lov. TO olvohov TGW TeTparydwwy TV QUOIKEY &pIBudy
elvon iooofeves ué TO oUvolov TGV QuoIkaY &piBuGY. ToUTo Aumopet v Seixdi
pgé Ty Eifis &vmioToiyiav :

$le 20 304 0w b
bbbt ¥
D T
- 20v. Td olvodov {1,4,9,16,... }, 8nhabh TO olvohov TGV TeTparydvey
TRV QUOIKGY &p1Buddy, elven &mrelpocivolov. TTpdyuaT, TO glvodor ToUTo lvan
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looofeves pt TO yvfoiov Umrootvoddy Tou { 1, 16, 81, 256,..., v¢, ...}, Smes
palveTal &md TV kaTwTéPW &vTioToK i :
R e R (e
oo § ' ¥
L ey Bl PSS L Vs e b
3ov. To ouvohov T&V ypaupdTey Tou dAgaprTou uas elvan TeTEpaouévoy
xal Eyel AnBikov dpiBudy 24, BidT elvon icoobeves ué TO dmdkoppa Tou N, Trou
TeAelcovel elg TO 24,

AZKHZIEIZ

7) Toiot &mwd Tols KaTwTépw oupPolouols elvar dpfol kal Toio topaAuévol ;
@) 5eN, B)%.EN, y) 5€Q 8) % eN

8) N& &uorypdyete T& gToIXei TOU oUvOAou :
{x[x dxreavds Tiis yiis }
9) N& oupBohloere pt &GAAov Tpdmov T& alvodov T, BAwv TGV Tpiydvwy ,Tou Exouv
BUo ywvias Tev Opbds.
10) N& cupPohioete ut xpficw petaPAnTiis X kol xapakTnpioTikfs 1Bi16tnTos T&V
aToiyefwy Tou TO oUvodov :
A=02,3557, 115131719}
11) N& oupPolioete vBeikTikéds dvory p&@oVTES UepIK& oToIXEia Tou, TO ouvolov Z°
TéY &punTIKGY Greparicov.
12) N& oupPohioeTe pt dvarypaghy TGV oToiyeiwy Tou TO oUvolov :
B = {x[x quoikds Siyngeios Sicipetos B 5 }
13) ‘Opoiws T6 alvolov :
A= {x/x dxépaios kai —1 <x < 4}
14) N& oupPohioete pé Teprypaghy XapaxTnpioTikiis 1516TnTog TGV OTOIXEIWY TwY
T& oUvola :
r={17, 34, 51, 68, 85, 102, 119 }
xal A = {17, 34, 51, 68, 85, 102, 119,... }
15) N& oynuaricere T& Umoolvoha Tou {9 x,'l.y, @}, T& dmoix elvar Bipehd.
16) N& oupPolioete pE dvaypagiy Tév oTolxeiwy Tou TO olUvolow :
E = { y|y molAamAdoiov Tou 6, xad 10 < y < 51 }.
17) N& oynuarioste 1o Suvapoouvodov ToU guvérou A = {a, B, vy, 8 ).
18) N& oupPohioete pi &Aov Tpoémov T olvolov A, T&V TpdTwy &pBudv, ou
elvon Sicpetol B 6.
19) N& tterdoete &v elven foa fj &)1 T& ouvola :
a) {3,4,56,7...} kal {x|x Berikds dxépaios > 2 }.
B) {4,3,2,1,0,—1,-2, -3 —4,-5,... } kal {x|x dxépaios Tiis &AyéPpas < 4}
20) N& dvaypdyere dvBeikTik@s TO oUvolov TGV pf &pvnTikdy depalwy.
21) N& meprypdyete AexTikés TO oUvolov :
{..., -10,-8,-6,—4,-2,0,2,4,6,8,10,... }
22) N& tletdoete &v elven fj Sy1 &meipogivoda Té :

TR 1 e
Mo S B G e e
“){ ST A }
el Rl e o }
P C T ST T
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23) Na& elpete moios &md TOUS kaTwTépw oupPohiopols elvar dpBds kal moiog topah-

uévos :

O Be(B) B F={0}y) 0e{ }®x={x}

24) Téoa oroiyeia Exer T& oworov A= {1, { 1}}; Elvan fy &1 opBol of oupPo-
Aopol 1e A, {1 }eA;

25) N& dmogavdfiTe &v Té& edblypaupa THHPaTS & dmoia opifovTan éml wds ebbeiag
elvar f &x1 UmooUvora alTiis Ths evbelas.

26) ’Edw Bewpricwpev fva dmimedov (E) vy oUvohov onuelov, T elven TéTE pla edbeia
£ ToU &mméSou s mpds To (E) ; lMpayaTe Thv dmévrnoiv oas oupPohikds. 'Edv Bewpriow-
pev 1o (E) s olvorov elbeadv, i elven ToéTE ) eUBeTax € ;

27) N& xé&pete Bva Bidypappa ToU Venn 5i& T gUvoRa :

A= §1,2,57.5,1012,15 ) B= {12349}, F={ 1,2,59,10,13 }; . E={412}

28) Tolov elvan T& oupmAfpwua Tol cuvdhou O, TGV pabnTpiédy Evds pekTol [Mu-
uvagiou, ¢s Tpods TO cUvodov M SAwv TV padnTédv ToU Mupvaciou ;

29) ’Edw Bewpricwpev &va Emimedov (E) ds ouvohov onueiwy kal Exwuer yapdln el
16 Emimedov Eva Tplywvov, Tolov elval TO gupTTApWH To0 ouvdhou TV onueicovy Tou Tpi-
ydvou (pE TO EOWTEPIKGY TOU) GOS Twpds To Emimedov ;

"30) N& xépete fva Sibypapua ToU Venn &i& 1& olvoAa

A=1{12347} B={12568} xal= {3,4,5,69 }.

31) Tpix olvoha A, B, I Biv &ouv kowdv gToIxelov, &vé 0o Suws Exouv Kowd gTol-
yeia. N& képete fva Sidrypappa 10U Venn, Td émoiov v TaplaTéyvn aUThy THY TeplmTRoy.

12. TOMH ZYNOAGON.

A) Tout) cuvdAou A pt ouvodov B (¥) Aéyetan T6 auvolov, Tol &molov kabe
aroiyeiov Exel Ty 1B10TNTa v& Gk Ko Els 6 A kai gis 1O B.

SUuPoAov Tiis Topfis elvan 16 N, & &moiov SiaPdeTan topf. ‘O opiouos
oUTds OUHPOAIKES YpageTal :

ANnB={x/xcAka xeB}

‘0 dpiopds aUTods meptAauPével kal THY TeplTTTWOW, kat& Ty omolaw TO
fva ik TGV owdAwy elvar & &, OUTtw, X, AN F= .

Mopadeiypata: lov. "Av A={a, B, v, e} ko B= En )
T61e ANB=1{qa, ¢} '

2ov. ’Edw A = {x[x dxépaios peTaty —2 xal 5} kai
Bi=fll,. 2034, 8, 16,30} 64} trére A0 B = filgn 2o od)

B) ‘H mpdatis Tiis Toufis éxer Tas EEfis iBioTnTOs ¢

o) AnB=BnA (dvriuetaBeTikn).

B AnB)nT=AnBNT) (rpoceTaupioTix)), ai omolon &mwaAn-
BedovTan sUKOAWS.

M *Epddapev els Thy o xad B’ T&&w &T1 Toun TPIGY owdiwv A, B, T, ti
drroiav oupPoAilopey pé: AN B N T elvan 76 olvorov (A nB) nT. ‘Opoiws
AnBNATNA elvar 1 odvorov (A N B M) M Aok Emcinbevetan EUKO-
Awx ST ANBNlC=Anl NnB=xTA\

(*) Ocwpobpev &va oivorov U Bacixdy, ph xevdv xot Tekelg Optopévov, Tob bmolov Ta
A,B elvan Smootvora. ‘H mpakig topf) xal § xatetépw npific Eveeg, dpllovra elg To Suvapo-
ouvorov 2 (U).
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A) Elvan gavepdy 871, étaw A = B, 161 A N B = A. EiSikdrepov elven
ANnA=A 8i& k& olvorov A.

E) "Ecw 8lo olvoda Stv Eyouv kowd oToiyeld, TOTE 1) Toum Twv eivan TO
kevdy otvodov. Ta olvoda adre Aéyovtan TéTe Eéva petatd tov.

TMapodeiypara : lov. "Av A={1,2} kai B={3,4}, Té1e A "B =¢.

2ov) Eis 10 katwTépw oyfjua T eVflypaupa Tufpara AB kai TA Tfis
ebfelas € elvon onpeioglvora téver petaty Ty : AB NTA = .

£
A B ol 3

Bye 121

Katwrépe PAémeTe TO Sidyponpa Tiis Topfis SYo ouvdAwy els Srapdpous
TEPITITLITEIS

A
fyouv Kovd oroixein elvat B C A givar Eéva

Zy. 12-2
13. ENQZIZ LYNOAQN.

A) “Eveois ouvdrou A ut olvorov B AyeTon T gUvorov, TToU &mroTeAouy
SAa T&. oTolyEla TEW BUo ouvdhwv, STou PéPoict K&Pe kowdy oTOlYETOV TV
AcuPaveTan piow uovov popdy. ZupBohikéds & dplouds aiTdS YpapeTan :

AUB={x[xeA eite xeB}

Znu. To «eite» onuaivel 671 Eva Tuydy oToIKETOY X TS EvddoEcas &urikel fj povov els T

A 1 uovov els T B f| dvmker kad els Té Yo olvora A kal B.
Hopodeiypora: lov. "Av A= {1,2,3,5} wod B={1,2,3,4}, Téte
AWIB =12 845
2ov. "Av A={1,2 3} kal B={4, 5 6}, téTe
AU B—{1,2 84 5.61

Jov. "Av "= {x/x dxépaios Tfis *ApiBunTikiis Afycwv eis 0} kai A=
{xx dcépaios Tfis *ApiBunTikiis Afjyev eis 5 b TéTe T U A= {x|x drépaios
iis "ApiBunTikis Miycov eis 0y 5 } = { x|x dépanos s *ApiBy. BioupeTos Si1& 5.

B) ‘H mp&tis Tfis fvcdoews SUo cuvdiwy Eyel T&s 1816 TOS
@) AuB=BuU A (dvrietalerikn), B) (AUB)U T =AU (BuTl) (wpooe-
TapIoTIKA), of dmolan émoAnBelovtan eUkdAws.

[) "EpdBoper els Ty o kel B’ T&Ew &1 Eveoaig TpI&Y ouvehwy A,B,T, Thv
6molav oupPolilouey u¢ AU BU T, efvan 1o ouvorov (A U B) u . “‘Opoieos
Spiloey AUBUTUA=(AUBUT) U A koxk EkéAws &modnfeleran &T1
AUBUF=AuUlTUB=Bu AUT kT?.
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D) ’loyuer Au @ = A, 8ik kéBe olvorov A. AV oo 16 @ AéyeTan ob-
Sétepov otoryeiov S1& Thy Tpdlw Tiis fvwoews ouvdAwy.

E) Efvcan pavepdv &md TOV Oplopoy Tiis tveooecos 6Tidv A € B, TéTe AU B =
= B. ’Ewions elvan Au A=A,

ST) Téhos ioyue ) owemaywyh (Au B=@) = (A= ki B =@).

14. AIA®OPA AYO ZYNOAQN.

A) Arapopd cuvdhou B &md clvodov A Aéyeta T oUvoov, TToU AToTeACUY
& oToiyeia Tol A, T& dmoia Sty dvrikow gis TO B. ZupPohileton p¢ A —B.

Hapadsiypata: lov. "Av A= {1, 2, 3,405 Tokad Bi={1, 3,6}, T6te
A—B=1{2 4 5}

2ov. "Av A= {0q,B,y,8} kad B={ 8}, TéTe A—B= Pk
SULBOAIKGS & GueoTépuy OPIOHOS YPAPETAL ! A—B={x/xeA xal x ¢B).

B) Elven gavepdy 8T, & T& oUvoda A kai B efva Béva peToll Twv, TOTE
| Slagopd A — B elvon 16 oUvohov A. ’Emions elven A —F = A.

M Eis 1o Tapamietpows oxfiua T6 Sia- A B8
ypapuiopévoy pépos ToU A TapIoTaVEL THY
Bragopiw A — B. Tlpopawddss gelvon : A—B =
=A—(AnB)

15. AIAMEPIZMOZ ZYNOAOY.

“Egrew T Tuyov pf) kevdy olvolov. Xopiloper TO 2 &is UmrooUvoia Bidpopa
ToU &, Evar ueTakU Teov dud o, EoTw T& A, B, I Toicdta, dote AU BuU =
— 3. Téte 16 otvorov A= {A, B, T } Adyetan Evas drapepiopds TOU Z &g Tpels
KAiGoelc.

apadsiypata: lov. “Eotw 0 owworov Z={l, 2, 3, 4, 5 }. To ouvo-
Aov A={{1,2}, {34}, {5} } elvon &vos Bropepiopos ToU Z elg TpeTs KAGoEIS.
"Evas &\hog Siapepiopds ToU T s SUo khdoes elven & Ay = {{1,3,5}, {2, 4} }.

2ov. *Edw fecoprjowper TO cuvorov N, TG puoikéy &pifpdv, kol T& Umo-
cUvora auTol Ng = { x/x puoixkds &pTios } kal Nx = {x/x quolkds TepiTTds },
TéTe TO oUvoroy { Ny, N } efven Zvas Siopepiopds ToU N els 5Uo khdoers. Aol
@) Ne #F, Ne 23, B) Na " Nz = ko ¥) NaU Ne — N

AXKHZIEIZ

32) ’E&v A = { X|x guoikds SiapeTds Bk 2 } kad
B = {x|x guowds Biaupetds i 3}, vé elpete 7O oUvohov A N B.
33) 'Edw ¢ elvan pia ebfiela kod K Evas kUkhos el Eva Emrimedov TéTe Ti onpadvel 6
cupPoAigpds e N K= ;
34) *Edv e kai € sivan BUo ebBeion évos emimédou, 71 onuaivel 6 cupPoricudse N e = &;
35) Eav A = {1,2,3,4579}, B=1{2468}
ked F= {1,3,5,6} va elpeze Fdog
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QANB P) AnT y) ANBAT

8) AUB &) A—-T y) AUBUT

36) Mt 1a olwoda A= {1,2,3}, B= {345 Prad T'= {1,351} va tmaAnBevoeT:
71 laylouy :

DAVEBAN=AUBNAUDN, PANBUND=ANB)UAND.
Al @) xai B) loxdouw yevikdss. N& SiarumdosTte pé Aélers aUTds Tas SUo iBidTnTas.

37) Aidetan TO clvorov A = {1,2,3,4,5,6,7,8 }. "Av A, givar 10 oUvohov 1o TEPIT-
TG &p18udv Tol A xal A, TO oUvoroy TG oToixelwy ToU A, T& dmroia elvan pikpdTEpa ToU 6)
v& kabopicete pt dvaypaeny Tév oToIXEIWY Twy T& gUvola :

DAOA BAUA V) A=A B ANA O A-A D CA n) CA,

38) 'Eqv A < B kai ¢mions BS A, i elvar | ANB ;

39) "Eva olvohov A #xer 10 ororyeia. "Eva &AAo olvolov B Exe1 7 oToixeix kai 1)
Topf) Twv A N B Exel 4 oroiyeia. TTooa oToIxela ToU A Bév eivan kal oToixeia Tou B ; (CAm. 6,

40) N& xépete dvar Siapepiopody Tou guvdhou

A={aq, By, 6 &0,m0 1,x}

a) els 8Uo xkAdoeis PB) eis Tégoapas KALoENs.

41) "Edv A = {x|x dxépatos xat —1 < x < 5} xai

B={02-253510} v& eUpeTe TO oUvolov A N B

42) *Edw A = {x[x pnTds &p1Buds kal x < 3 } kad B = {x|x pnTos d&piBuds kai x >—3 1,
V& eUpete TO olvohov A N B.
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KEDAAAION Il

KAPTEEZIANON T'INOMENON
AYO IIENIEPAXMENQN ZYNOAGQN.
AIMEAEI®E EXEZEIE. TYNAPTHZEIZ - ATIEIKONIZEIZ.

16. AIATETATMENON ZEYI'OL EXETIKON APIOMON

A) Eis Thv B’ T&Ev Eudbapey Sid T& SiarreTary péva (eUyn oXETIKGY &p1Buddv,
BnA. &1& TapaoTdoss ws kai @ (—2,3), (5, 5), (=3, 6) (=2, -2), xT.A kal
yevikéss (o, B), émov a, P oxeTikol dpifuol Sikgopor ueTakl Tov eiTe Ox1.

“YrrevBupilouey 611 els TO BioteTaryuévov (elyos oxeTikGy Spifuddv Bév
dmiTpémeTan dvalAorymy TGV &piBuddy, ou T &motehouv (6taw elvan Bidgopot),
81671 TOTE TO [eUyoc dAAG(el. To SiareTaypévov [eyos, mx., (—3,4) elvar Sio-
gopov ToU SiaTeTarypévou fetryous (4, —3).

“Ymevbupifousv Emions &1, &w (x,y) elvan éva SiareTarypévou Lebyos,
TéTE TO X AéyeTan mpdrtov péhog ToU SiateTarypévou [elryous kad TO  dedtepov
nElog ToOU.

B) ’EpdBapey dxdun Si&k TNV YewUeTPIKNY TopdoTacy Té&v Siaretorypé-
veov leuy@v oxeTikédv &piBudy pé onpeia ToU émimédou.

O& psheTriocwpey TOpa oUvoAa SiateToryptveoy (euydy, Ta dmoia ToAAGKIS
6 xpnopoTroi|owuey gs aUTivy THY TAEW.

17. KAPTEEIANON I'INOMENON IZYNOAOY A EIIl ZYNOAON B.

"Av Exwpev SUo dmroladnioTe olvola A,B, Sidpopa ToU kevoU, & dmoie
oev elvar droypeonik@®s odvora apiBpdv, Buvapeba va oxMuaTiowuey Tapa-
ooz, o ai (o, B), (o, B) k.T.A., &mou TO TrpddTOV HéAOS KaBe TapaoTaTELS
v& Gunn els TO oUvolov A kai TO SeUTepov &is TO alvohov B. *Eqw Tdpa gupgee-
viiowpey v& Aéywpsy 811 glvar (@, B) = (o, B) &av, kai povov av, elvar a = o
xai B = B (¥), ToTe x&be Torx(Tn Top&oTacls AéyeTar Swatetaypévov Lelyos.
Td cvvorov SAwv T&Y SiareTarypéveov [evydv (a, B), moU oxnuortilovtal, &v

(*) &y ovvorav Siigopov Tob & elvor épwdaopévoy pt ulav oxéow (§ 21 xal § 25) lod-
Tntog, Bdoe Tig dmolag Suxplvovran T& orouyeiz Tou.
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AdPoopey TO o &md TO A xai TO P &mo TO B, AéyeTon kapresiavov yivépevov tod
ovvbhov A ini 1o eOvolov B xal cupPoliletan pé A X B.

Eis Tov dveotépw Spioudv Bév drokAeieTon va elven A = B: 1oTE TO A X B
yivetan A X A kol yp&geTon ouvTouws @ A2,

’Emrions elvan AXG = kai g X B=g].

ZupBolikdds & GuwoTépw SPITUOS TOU KAPTECIOWOU YIVOUEVOU YPaQETl !

AxXB={(xy)|x€A kai ¢y£B }.

T& olvoha A, B Aébyovrten mapayovieg TOU KOPTETIQVOU YIVOUEVOU, TIPGH-
Tos TO A, SeuTepos To B.

Hopadeiypate: lov. Eotw A={o, B, v} xai B={23}. “Exouev
AXB={(o2),(3), P2, B3 (r,2), (v,3) }. TTaparnpoupey 611 &mwd
Kké&fe oToiyeiov ToU A TpokUTrTouy 2 [eUym (Soa elvon T& oToixeia Tou B), émo-
péveos &rd T 3 oToiyela ToU A 8¢ TpoxUyouy 3 - 2 = 6 (ebyn. AnAadn 6 TAN-
Bikds &p1Buds ToU A X B elven 16 ywduevov Té&Y TANGIKGY dpifudv Tév A kol B.

Mt Tov iBiov TpdTTOV oupTepaivouey, yevikedTepoy, 6T1I & Si1x BUo TemEpa-
opéva olvoda A kai B elvan mAnBikds &piBuds Tol A = k kal TANOIKOs &piBuds
ToU B =2, ToTe mANGIKOS &piBpos Tou (A X B) =k A.

20v. "Eoted méhv A= {o, B,y } kol B={2,3} kai & oynuaticwpey
70 BXA. “Exousy BXA={(2,0), (2,B), (2, 7), G, ), G, B) G V) } M-
partnpolpey 671 TO TATBos TV oToryeicoy ToU B X A elvan 2-3=6. T6 AXB
Suws elvar Sidpopov Tou B X A.

Fevikéds foyler: A #B = AXB #BXA

3ov. "Eoteo A=B={—-2,3,4} Tote efvn AXA=A2={(-2,-2),
("2r 3)1 (_ 2!4)r (31 "2)- (31 3): (3! 4)1 (4r == 2), (4’ 3)1 (414) }

18. TIAPAETAZIE TOY KAPTEZIANOY I'INOMENOY ME ITINAKA AITIAHE EIZOAOY"

Eis 16 Zy. 18 — 1 PAémeTe fva wivoke, ol dvoudleTon miveé dimhijc sicd-

— dov, pt TOV Smolov ToploTAVOHEY TO KOPTECIGVOV
3 (@.3)](8,3)](v.3) ywopevov A X B, &mou: A= {x B,y } kai B=
2 [(a,2) (6,2) G = {2! 3}1 SnA. T AXB= { (Cx: 2)- (d, 3): (Bv 2):

B 8 (Bs 3)r (Y: 2)r (Y: 3) }
AL Y : ‘H othAn Tou a &idet & ledyn (o, 2), (o, 3)
Ix. 18-1 gls TNy kaTédAniov Béow Tewv. TO iBiov oupPaiver

kal B1& Tas oTHAas TV B kal y ToU Tivaxos.

Eis 10 Zx. 18-2 PAtmeTe TOV Tivoka SimATs 1
elodBou Bi& ThHY TapdoTac ToU KapTEcloVOU s |Gz B (6 "4)_1
ywoutvou AX A, émou A={-2,3,4} 2 i
Na& kaToaokeudoeTe Tivaxa SimrAfis sicdbou : (2,3 3,3] (4.3)

B T6 B X A, mou A={q, B, y} xad B={2, 3}.
(ToU & Tomobetnoete T& oToixeia ToU B ;).

=a e e (s

Enp. Elvan gavepdv 811 Suvépeba vé kataokeud- A Al 2 4
gwpey Tivoka B1mAfs elodBov kol Bik Eva Tuxov Umo- kT
alvohov Kapreoiavel ywopévou, Zx.18-2
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19. TEOCMETPIKH (FPA®IKH) ITAPAETAZIZ KAPTEEZIANOY TINOMENOY.

’Edv fecopfiowopey T& péAN Evds SiaTeTarypévou (eUyous oYETIKGY &pifuddv
&5 ouvTeTaryuévas onueiou eis TO &mimedov xOy, ToTe kdBe SiateTorypévov [eU-
yos TaploTavel éva onueiov eis TO émimedov alTo. ‘Emropévews Eva KapTeoiavdy
Ywouevor pé dUo mapdyovTtas 8 raploTén TOTE Eva oUvoAov oTjueieov ToU emi-
TéSou. To olvorov T&V onusicov ToUTwy TO dvopdfoper yeopetpkiy () ypo-
@ikny) mapdstacty tob Kaptesiavod yivopévov. 'Eav mr.y.

s 2 . 3
M={—1,1,2)} xai N:{ (e -T}, Té7e MXN:{("I,O), (-1~ )
3 ol : )

L0y ((1, — 23—), 2, 0), (2, _7)} kai eis TO o). 19 —1 PAémere TV yewue-

Tpikny Tou TrapdoTacty elval 76 onueectvopov @ { A, B, [ A E Z |

Ary
ty
E10) A Eo(o) 5 |
> 3 OF ERE= DI T N 5 !
-172)-8 Q=(]'T%) s:! ils 72 &6
(2 e
U GO
vy _BT a B 1 e
Sx. 19-1 Sx. 19-2

Enp. Elvan @ovepov 611 Suvapela va Exwuer yewpeTpikiv mapdoTac kal fvos Umo-
ouvdAou (k1) KEvoU) EvOs KAPTEGIGUOU YIVOUEVOU.

B) lewuetpikny mapdoTacty évds KepTeoiavoU ywopévou kduvoper ouvi-
Boos, STav Ta péEAn TGV (euydv Tou elvon oyeTikoi &pibuoi.

CAMG kol STav TG pEAn TGV (evydv évds KapTeolawoU ywopévou elval
&GAANS QUOEWS, AUTTOPOUMEY VA EYWUEY YEWHETPIKNY TrapdoTach autol. —Ag
Becoprioeoper Tr.X. T& ouvoha A= {o, B,y } ki B= { &, }, 8mou & «, B, v,
5, g, elvon mpéowta (. X. ‘Avtwviov, BagiAeiou, Mewpylou k.A.m. ). "Exouev
AXB={(s8), (@), B8, B9 (1.5, (.9}

A1 VX TTOPAOTTCWHEY YEWUETPIKES To A X B, AapPdvopey dploywvious
&tovas Oy, O kal &l Tou O els Toas peTaky Twv dmooTdoes ypdgouey Ta g, P,
y. [pagouev émions dpoiws émi Tou &fovos Oy & 8§,¢ (Ex. 19—2). Tote 10
leUyos, m.¥., (o, 8) mapioTaveTal &mo To onueiov [, To [eUyos (B, €) amo on-
peiov Z Kk T.A. kai TO cUvodov T&v onueicv { [,A,E,Z,H,0 } elvan /) yewuetpik
TapaoTaots Tou A X B.
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20. ATATPAMMA KAPTEITANOY IINOMENOY.
B

*Ovopddopey Bidypappa fvds KaptegiovoU yi-
voptvou A X B Eva Sidypappa tou V EN N B T
oUvoha A kal B, eis 1o émroiov Um&pyouv émi TrAtow
xapTUAa BEAT, Tou ouvbéouv T péEAN k&be {elyous
kal 68nyoly &md T TpdTov gl TO BeUTepov péAos
ToU {evyous. OUte, T.X., els TO Zx. 20-1 PAemete
6 Bidypaupa ToU KapTeosiavolU yiouévou

Zx. 20—1. AXB={ap, Y }X {88} ={(a %), (& ), (B,5),
@8 .8, (9.}

Eis 76 Zx. 20-2 PAtmere 10 Bidypopua ToU KapTeoiavolU ywopévou Tol
owdhou A={q,B,y, 58} ém 10 olvorov B={y, 8,5 {}, T& Omoia gy ouv
kowd oToixela. Elvan :

AXB= { (a,y), (¢,8), (&8, (D).
(B.Y), (B 8), B ) B O
G y)s (7a8)s (va € (v O
@), 68, &9, (0.}

A& TS Lelyos (y, Y) mpémel v& Exewuey Péhos, ToU v dvaywpl] &TO TO
oToiyeiov y Kai v EmoTpén els TO 1Blov alrTd TO TapioTAvopey ué TOv Ppdyov
(Thy BnAeid), o PAémreTe els TO oxfiua. To iBiov k&uvope Six T6 Lebyos (3,8).

*Edv A = B, 8& Excopey Bidypappa 8Tres Tou Zyx. 20—3, elg TO dmoiov PAé-
TeTe 1O Sibrypappa Tou KapTeoiavol ywoutvou Tou ouvddov A= {1,2, 3,4}
gl 7oV EauTdv Tou.

Ix. 20-2 Ix. 20-3

Enp. Elvan gavepov &1 fiuropolpey v kataokevdowuey Sikypappa kal éves Utroour-
dhov tvds Kapreariavol ywopévou.
AEZKHZIEIZ
43) "Av T& SoTeraypéiva lelyn (X + 1,5) kol (—4, y—1) elven ioa, v& elpere T&
x xal .
44) N& AdPere fva oUotnua &Eévwv dpBoxavovikév (*), v& wpoobioploeTe T& on-

(*) ‘TrevBupifopey dm &va gbompa abévav Myetar dpboxavovixdy, ddv elvar dploye-
viov xal al dpiofelont povddeg éml t@v dfdvov elvar loounxes.
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pefa @) A = (8,5) B) B = (—3,6) xal v& elpete T&s oUVTETQYREVAS TGV ouppETPIKGY TOU A
pds Thy dpxAv O xal mpds Tobs &tovas x'0Ox xal y'Oy.

45) "Av A = 11,2,3, } kal B= { o,B,y }, v& elpeTe 10 A x B, v& kéueTe TO Sidrypappa
Tou kol v& Té TapacTioete kal pé Trivaka SimAfis slodbou.

46) "Av A= {2,3,—5 } kal B= {2,—1} v& elpete T& &) A X A, B)Ax B, y)BxB
xal v& xé&yete T6 Sidypapua ToU A x B kad THY yewpeTpikdv wapdoTaow ToU B x B.

47) Toia elvan T& oUvoha &md T& dmola toynuaTiotn & KapTeoiavdy ywopevoy
{(——-I, _i)r (—1,0), (—!,1), ‘(D,‘—‘]). (010)- (0,1), (1,—]), (110)' (1!1)}i

N& xépete 106 Si&kypappa ToU KapTegiowol ToUTou ywopévoy, Tivaxa SimAfis elaé-
Sou xal yewueTpIkAV TapdoTacy alTou.

48) *E&v Td ouvohov A X B mepiéxer 5 oToryela (Tebyn), méoa oToyeia elven SuvaTov
vé& Tepiéyn xabiva &md T& olvora A kal B ;. & =) T} M A

49) ‘H é&xohouBia T@v BioTeTaryptvew
Tevydv (2,3), (4,5), (1,4, (4.3), (2,3), (L&), 5 N A (& n
(4,2), (4,3), (2,3) elven Biaxrayh) AoxayoU mpos
Trpokexwpnuévy Sipoipiay Tou, ouvtaybeica I
HE «KOBIKOD THY YEWHETPIKNY TOp&oTATIY, TOU 4
BAémete els 76 Zx. 20—4. a) Na &mokputrto- 0
ypoagfioete Thv Siaxtayrnv, P) ME Tov idiov 3
kdBikay vi ouvTdete TO pRVUNG : «dvapbvo-
pev EVioXUoEISH. 2 P

40) Eav A= {2, —1,0,1,2 } v& oxn-
potioere 16 KapTeoiavdy ywopevor A X A xal 1
v& K&HETE YPOQIKNY Tap&oTag aUTou.

51) ’Eév efven A < U kai B = U, ToTe [
8 elvar fi &1 Ax B = Ux U; N& ddoete 1 2 3 Z
fva Trap&berypa. Iy. 204

52) N& xéuete o Sidypapua Tou A X A, v A={12},

=

0 B

=z i
>
BE

~N
"
™
&

21. AIMEAHE EXEZIL. EIAH TINA (AIMEAQN) ZXEZEQON.

A) *Eotw &1t A kal B elvan 8Uo ouvora Siagopa ToU kevou auvdAou. Kade
YrogUvohov Tol KapTeoiqvoU yivopévou A X B AéyeTat Sy oyforg &mod TO
A els T B (¥). EiSikcotepov : Kébe oyéors &mro tva otvodov A els TO airro otvohov
A, BnA. x&fe (TooUvOAOV TOU KOPTEGIOVOU ywopévou A X A, 8& Abyetan oxiog
péca &ig 10 A, eite GmhoUoTepoy, oxéoig elg 10 A.

*ATTO TOV Opiopdy alTOV CUNTIEPQIVOUEY 871 kG0 oyiog elvan Eva avvolov
Swateraypivov (evydv.

Mapadewypa: “Eotw A={1, 20,8} xad B={2,0, 3, 5} To olv-
ohov R = {(1,2), (1,0), (2,3), (0,3) } elvea Umoaiworov ToU KOPTECIOVOU Yi-
voptvou AXB=1{1,2,0,8}X{20,35}. ‘Erropéva 10 R elvan pla oxéois
&rd 1o otvorov {1,2,0,8 ) els 10 {2,0,3,5 }

A& véx SnAdowusy 811 fva [ebyos (X, ) dvrike eis plav oxéow R YPEpouey
ouviBus x R y. “QoTe x Ry onuaivet (x, y) €R. Ax T oxtow ToU dvewTépw

(*) Eic o &E7g 0a nqpa.kiwmpsv < &miBerov Sipelfig.
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mapadelynaros Exouev : IR2, IR0, 2R3, OR3, Snhadn (1,2)eR, (1,0)eR,
(2,3)eR, (0,3)eR.

To olvohov Tév TpdTwY PEAGY TGV levydv, T& dTola &moTehouv picw
oytow R, Myercu mpdtov nediov fi nediov dpiopod tiig oxécewg R. O& 16 cup-
Pohilouev pé TT. To olvodov Tév Beutépoov peAGY TGV [eUy @y, ToU &moTeAoUy
Ty R, Ayeton deitepov nediov 7| nediov tdv Tpdv Tig oxicewe. O TO cuupo-
AMwupev pé T. To clvorov TTy T Aéyetan Baoikov civolov tiig oyéoemg R. O
0 oupPolifwuey pt U. O0Tw 81 Ty oxéow R ToU dveotépeo Tapabelypoatos,
Exopev OTIL :

70 Teblov Spiopol Tng elven =

TO ediov TGV TG Trs elvan TO 0T = {

16 Pooikév TN oUvolov elvar TO U=MuT={1,2,03}

Hepatripnows: ‘H dvwrépw oxtors R = { (1, 2), (1, 0), (2,3), (0,3) !, oy
evon plar oxéors dmo O A= {1,2,0,8 }eistoB= {2,0, 3, 5 }, elvat ouyypoves
pic oxéols péoa els O AU B == {0,1,2,3,5, 8}, 81671 f| R elven &va Yro-
ouvorov Tou [ X T,

‘H dvarrépw oyéois R elvan mions pla oXEols, amd w0 cOvorov T1 eic to
aovodov T, 81671 f) R elvan Eva Ytroauvorov Tou TIXT kol axoun elvan pla oyéoig
Réoa £ig 10 fagkdy aivohov U = {0, 1, 2, 3 }, 51671 altn elvon Ymroouvorov ToU
UxU.

“Axopn 1) R elvan &rrions wia oyéais péoa els T {02 ER R ARG ES 0 RaroU
elvan &vax Umrepotvoov ToU U ked emions elvon pia oyéols péoa el kébe Utrepou-
vodov ToU PaoikoU Tns ouvdiou U.

Fevikéds maoa oxéois &md &va civolov els dAMo elvan pla oyéors péoor eis
70 Pacikéy s cuvorov. (Biari ;)

B) Mia oyéais, &5 olvorov (Levydv), kaBopileTan elte pe avaypaeiv TGy
leuyd, oU TN &mwoTeholy, eite i ouvBikny, SnAadh mepiypagniy yapaktnpl-
otikiic ibiotnrog S e pEkn t@v Levydv e

I') Mapadeiypara oxéoswv. Eidwkai tiveg oyiesic (%)

Hapaderypo -lov. "As fewpriowper 8Uo clvora Bidpopa Tou Kkevol, e
&va ouvohov palnTdv A = { a, B, Y, 8 } kai Eva oUvorov TTdAewy B = {K, A, M,
N, X } Znteitan var kafopiowper pé dverypagiy Téy oTOIYElwY Tou TO olvolov
R, v Siatetayudvaov fevyddy (x,7), T&v omolwy T& MEAT ikavoTroloUy T
aubfikny «0 X €A Exel EmiokegbT THy y € By, ZuuPohikds aUTod YP&PeTaL o5
&g :

~ |

Ri={(x y)/x€A tya &moxepdfi y B ).
"As Umrobéccopey &1
6 pafnTns o Exel émokepdii Tas TOAes K, M,
& pabnThs P Exer emiokegd THY T A,

(*) "Ex év mepaderypdrav xol tév mpotewopévay mpds Aoty doxhoswy Tod Kepahaion
IT va. 3oBoii, door %otd Thy xplow Tob Siddorovtos doxoly Sid v Eumédaocwy éxdotne véTnTos,
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& poBnThs vy Exel dmokepdd Tds moAeis M, N, X,

& poBnTis & Sév Exel #mokeqdf] xappiow TOAW ToU cuvohou B.

T& SiareTaypéva (gUyn, ToU ikavorroloUy THy owbrkny « X €A Exel &mi-
okepbii y € By, elvon Aormov T& dxdAouba : (a, K), (o M), (B, A), (v, M), (v,N),
(v, X). “Qove : Ry={(x, y) [x €A Exa émokegbii y eB}=
= (@K (@ M), @A), (M), N (X0 ),

*Exouev Aorrdy €66 picv oxéow Ry &md To A el 70 B, elvou 8¢ R, C A XB,

TMopoarnpouuey T EELRS :.

1) Eis Thv oxéow R, dvrjkouv kai etoyeia (LeUyn) ue 10 abtd npdtov pélog,

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

2) 16 Treblov SpiopoU Tiis oxéoews Ry efvan wwM={0,B Y +CA

3) TO Tediov TéV TIMGV THS oxtoews R, elven o T={KAMNX} cB.
4) Suvbfikn, ToU Spiler THY axéow, elvon N «x EA Exer Emiokegbf ¥ €B».
5) 16 Pacikdy oUvohov Tiis oxéoews elval TO MuT={a B v, K AMNX}
Eis 7o Topddeyna abtd maparnpoluey dxopn &t 6 padnTis 8 Bty Eyel

¢miokepdf xopplov &mod Tas TOAels ToU oOu-
véAou B kai Emopdves Stv OpileTan [eUyos ue
TrpédTov péAos TO 8. Adyouey gl TMy TrepimTeo-
ow aUthy 6Tt 1 oyforg Oiv elvon dpopévn

Six x = 8.

THy dvwTépw oyéow Ry &md 1O olvo-
Aov A s TO oUvodov B fjumopoUpey va Tnv
TTapooThowuEy pE TO Sidypaup, TTou PAfme-

Te els TO =Y. 21-1.

Sy. =

Eis 1o Zx. 21-2 PAtmete ToV Trivara Simhfis eicobou Sik Thv oxeow R, T&

-
X

N +
M |+

A +
s =

B

Al @ B | v

S )

&vtioToiya [ebyn omueidvovTal P& oTOUPOUS Els
Ty kaTdAAniov Béow Towv.

Tapaderypa 20v. "Ag Becopriceouey méAw
fva oUvohov pabnTédy A= {q B, Y, 8 } kol &
ouvohov mérecw B= {K,A, M }.

"As Umobéowpey OTL :
& podnThs o Eyewnn es Ty wOAW K,
& poBnThs P Eyswndn s Ty wodw M,
& pednThs 8 Eyewwnln els THY woAw N,
& uefnThs y Bty yewnfn els ooy Gmo Tas
méAeis Tol auvdiou B.

Taporrnpolpey Topa 811 pé Thy ouvbrikny
«x €A Eyewnfn es y €B» kafopileTon 10 alvo-
Aov Ry={ (x,y) [ x €A tyewrin els yeB }, 10

Strotoy s ouvorov SioreTaryméveov feuydv elven pla oxéors. ‘H oxéors abth R,
fAutopei v& TapaoTodi kai pd dverypagiy TV oToixelowr .
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"Exouev T& EEfis {elyn, moU ixavorroiolv Thy ouvBnkny Tiis  oxéoews :
(@ K), (8 M), (5, M),

Qote elvan R, = { (o, K), (B, M), (5, M).

Ak Ty oxéow R,, moparnpoluey Té &

I) Metaty Téw [evydv, mou &moteholv v R;, 3&v Omapyovv Lehyn pé
0 abTd mpdrov pédog.

2) To mebiov dpiouol Tis oydoews R, elvon 16 I'I ={ap,8}C

3) To mebiov Tév TIp&Y THs oxtoews R, elven 1o ={K,M}C B.

4) ZuvBrkn Tiis oxéoews elvon «x € A Eyevwnfn eis y € B »,

5) To Paaikéy alvohov Tiis oxéoews Ry elvoa o TTu T = {«,pB 8 K M}

6) ‘H oxéois alrrn 8 elven dpioubvn ik x = y.

Elg 16 Zx. 21-3 PAtmere 10 Sidypauna Tis oytoecos R,.

Zyx. 21 -3

2upgaovexs pt Soa EudBapey els Ty § 19, B flumopolUpey v Exwpey Yewpe-
TPy TapdoTaow s oxéoews { (a, K), (B, M), (5, M) }. ‘H mapdoracis
atm) elven 16 olvohov Téwv onueiwv (o, K), (B, M), (8, M), ToU PAémeTe €els TO

3x. 21-4. Topornpolpey 611 Sdv (mrépyouv Suo

(6M)  onueia p& ™Y Y TeTUNUéVY.

e Inovduia napatipnoig In. Els 76 dvowTépw
TapdSerypa 2ov TrapeTnpricapey STt peTaly TV
leuydv, o &moteAolv Tiv R,, B&v Umrédpyouv Svo

R i i TEPIOTOTEP §et'fyn ué 'rc"> T Trpé‘)'rou 119\03'-_

@7 el e W Al oxtouis ut abtiy Ty iBiI6TNTa Adyovtar ouvaps

meeg. "Qore :

Ix. 21 -4 Kabe oyxéog, eig tijv omoiav pevald tév Leo-
Y@V, mobd Tiv amoteholv, div Omapyovv Sbo #
nepuosdtepa pi 10 abtd mpditov péhog, Aéyetar ovvaprnoic.

‘H oxéors Sucws R, Tol mpdrTou Tapadelyparos 58y elven pic ouv&pTNaIS,
Biom dvfikowv el alTiy TepioodTEPR TOU VoS [elyn b TO alTd -rrpm'rov uéAos,
™% T& (o, K) kad (o, M). Aiamiorcvopey ToUto dudows kad &mrd 1o oxijua
21-1, 1'rczpcm]pouv-re; ot &mwd T crrouxslov a ToU ouvdAou A duaywpouv Tre-
PIoOGTEP TOU tvds PéAN Kkal Emriong &md Tov Trivaxa BimAfis elodBou, oy. 21-2,
TaparpoUVTEs ST1 Urdpyouv oTAiAat pE TEPIoCOTEPOUS TOU Evwds oTavpous,
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HNapéderypa 3ov. (oxtorws péoa els fva ouvohov). Alseren Td olwodor E =
= {2,3,4,6,8 } xai {nTeiton v Sp1oij ué dverypagiv Tév aToryeicov Thg # oxéas:

R;={(x,y) [x€E Biapérns o0 y€E }.

‘H ouwbrixn «x Bicupérng ToU y», ouuPohixéys x|y, kaopiler T& {elryn.

Mpdypam 3
2| 2, Zebyos (2,2) 4|8, [elyos (4,8)
2| 4, Zevyos (2,4) 3|3, Lebyos (3,3)
2|6, Lebyos (2,6) 316, letyos (3,6)
2|8, lelyos (2,8) 6|6, LeUyos (6,6)
4[4, (eiyos (4,9) 8|8, Leyos (8,8)

‘H oxéois Aormrov TrapioTdveTan, u duerypagy Téwv oTolxeloov Tns, s EEfs:

R:={(22), (29, (2,6), (2,8), (33), (3.6), (44, (48), (6,6), (88)}.

Elven pavepov &11 1 oyéeg R, d2v slvar ovvaprneg. To mediov Spiopol Tng
elvar 16 ovvorov TT = { 2,3,4,6,8 } = E, 75 TeBiov TGV Tiuéw s elven 16 T =
= {2,3,4,6,8 } =E, TO Baoikdév cUvohov Tis oxfoews R, elvon 7o MMy T=
=EuUE=E.

Eig 10 Zx. 21-5, PAémete 1O Si&ypauna Tiis oxéoews Ry Kébe Bpéyos,
OTreos yvewpilopsy, TapioTdvel PéAos, Trou dvarywpel &md fva oToiyeiov Kal dmi-
oTpépel (xaTaAnyer) eis 16 alTd oToryETov ToU E.

Eis 10 oxfiua 21-6 PAémere TOv Trivoka BimAfis elodSou, ut Tév Smolov

g l+| |+ [+
£

6| +|+ +
; +

3 +

2 |+

=
qlzf3jelels

Tx. 21-5 Sy 21-6
fiuTropoUuey va TapacThowuy Thy oxéow R, T& dvriotorya [elyn onueid-
vovTal pé Eva oTaupdv. Eis Ty otiAny Tol 2 Exopev 4 oraupols, SnA. Eyopev
4 (eyn ué mp@dTOV pEAos TO 2, k.T.A. "Otav Aoimwdy UTrapyn oTNAN Wé TEpioTo-
Tépous &mrod Eva oTaupoUs, dvwoolpey ST1 1) axtols Btv elvan auvdpTnots.

(N& xépete yewpstpikiiy TapdoTao Tis oyéoews).

Iapatipnorg 2a. Eis 10 dvewTépw mapdBerypa 3ov moporrnpoUper &1
ioxUer o s :

Awi xabe x €E 10 (ebyog (x, X) ER,. Kdbs oyéois péoa sis fva olvodov
gxouoa ThHy iB16TnTa oty AdyeTon @vexhootiki. “Qote 1§ R, elvan dvario-
oTIKN] oXéols péoe eis TO cUvorov E.
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"As EeTdowpey drépn Ty oxéow R = { (2,2), (2,3), (3,3), (44), (4,3) }.

Medlov Spiopol Tiis oxéoews elvan TO Mm={234}
MTeSiov Tév Tipdv Tns elven 1o T={234}
Baoikov aivorov slvar TO U=TMuT=(,3,4}.

Tatparnpolpey 811 €ls THY oxéow dumrowy T& Lebyn (2,2), (3,3), (4,4). Aniadh
516 xdbe x € U 16 {elryos (x, x) dvrker eis Ty R. “Apa 1) &vwTépw oxéois R efven
GvaKAQOTIKT).

TéAos elvan pavepdv 871 els TO Bidrypauua was GveAQoTIKS oxEoews péoa
els fvee olvohov U, 8& Umépyouv Ppdyor gls BAa T& oroixeia Tou U (Zx. 21-5).

Iapaderypa dov. (oyxtoews péoa els Eva ouvodov). Eis 10 olvorov U Té&v
padnTéy ToUu Mupvaciou pas flutropel va opicdi) 1) oxéois :

R, = {(x,y)/x ovupadnThs ToU y) }

Hoparipnoig 3n. Elvon povepdy 811 &v & x; elven ouppadnThs Tol y,, TOTE
kal & v, elven ouppednThs ToU x; kai T& Jelyn (X, ¥y) Kai (¥, Xp) Gvrjkouy &ig
Ty oxéow R,. ‘Qote & [elyos (x,y) dvfikn eis Thy R, TéTe kal T (¥, X), 1O
émoiov dvopdleTen Gvrictpopev (¥) ToU Tponyoupévou, 8& dvrkn eis Ty R,
Al oxtosis pt aUTiy THY 1Bi6TTa AdyovTan cvppstpikai. “QoTe :

Mia oyéoig R eic Eva obvorov U Aéyetar coppstpiki £@v, kai povov &av,
0 avtictpopov tob kdBe etovyeiov tng aviky eig abTv.

Mé &AAas Afters :

Mia oyéoig R péca eig Eva odvohov U Afyeton coppetpikn £av, kai povov
£Gv, d2v petaParieron, dav ivallatopev ta pékn tdv Levydyv, mod Tiy Grotelobv.

*Atiov Taparnproews gls THY oxéow R, elven &1 alrn elvon kad dwakho-
otikny (Biari; ), Btv elvan Spws owdpTnots, (SiaTi; ).

"Ag Eetdowper didun &v ) axéots R = { (1,2), (2,1), (3,4), (4.3), (3,3) }
elvon fi &x1 ouBUETPIK.

Maporrnpotper &T1, &v EvodA&Ewper T& pédn Tév (euydy, ToU dmoTteAoUv
Ty R, mpoxtmar { (2,1), (1,2), (4,3), (3,4), (3,3) }, 8nA. 7 idla i R. "Apa 1
R elvon ouppeTpixi.

Téhog &md TO Bidypaupd Tns Slokpivopey duéows &v pic oxéols Mé-
oa &g el fva olvorov U elvan ouppeTpikn
&md O 6T, &v &mO Eva oToixelov o« TOU
U dvoywpf fva Péros kai karoAnyn els &va
&\o oToiyelov B, TéTE fvar &Aoo Péhos &-
voywpel &md TO P kol KoToAnyel els TO a.
*Ewvoetron 8T1 kad xkdde Ppdxos Umodewwler (gU-
yos, moU TouTifeTon pé TO QUTIOTPOPOV TOU

Ty, 217 lebyos. Eig 10 Ex. 21-7 PAémete TO Sidypopud
THs oupueTpikiis oxéoews { (@), (o, B), (B, <),
(y,8), (B, 7), ()} els 16 olvorov U.

(*) *Av R elvor pla oxtate,  mpoxbrrovsa 81 dvadhayiig Ty pehdv tév Levydyv Tiis R
aytaig Abyeron dvrlotpopog T R xal oupBoifevan pé R-L
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Mapatiipnog 4. o) Eis Thv oyéow R, ToU ds dve mapadelyparos dou
mapatnpoUpey &Ti foxle xed fi EEfis 1816, Eqv (x,y) €R, kai (¥, 2) €R,,
TéTE kal (X, z) €R,.

Mpdoyuary, é&v 6 x efvar ouupadnTis ToU y kol 6 y ouuuadnTs Tol z,
T0TE Kad X elvon cupualnThs ToU z, SnAadt :

(X, Y) ER4 Kod (Y: Z) € R4 = (X, Z) ER:;-
Kébe oxéors ut alriy Thv i516TnTa AdyeTon petaaniki.

P) "As éfetdocpey, Sik v& Eworiowier koAUTEpOY TS MeTaBOTIKAS oxé-
e, Ty oxéow R; = {(1,2), (2,3); (1,3), (3,4), (2,4, (1,9 .

‘E8& elven TM={1,23,}, T={234)}, émoptves U= {1,234}

"Exoupev 611 :

(1,2) eR,

(2,3)eR,
*Etrions :

2,3)e R,

G eR,
’Etrions :

(1,2) eR,

(24 eR,
*Emrioms :

(1,3) eR,

(34 eR,
“Apa | R, elvan petoorixd.

Moparnpoluey SnAadn 61, STav Si1& Ty TuxoUoow Tp1dBa &md aTolyEia
ToU U, &oTw o, B, ¥, ouuPaivy va Exoouer (o, B) € R, xai (B, ¥) €R,, To1e oUp-
Paiver v Exewpey kad (q, y) €R,.

Y) 'AfioonpeicoTov elvon 8T T& oToiyeix o, B, Y &md TO olvodov U Giv
elvon dvarykaiov v elvan SiapopeTid peta€y Teov. ‘H axéats, .X.

R, ={ (1,2), (2,3), (1,3), (2,2) (5,6)} elveu peroPatikd. Tpéyport elven :

M={125}, T={23,6} xad U={1,2,356} kel &opev :

TapaTnpoUpey 8¢ &t kol (1,3) € R,

TapatnpoUuey 8¢ &Ti kai (2,4) €R,.

TapaTneoUpey 8¢ 611 kai(l,4) €R,

Taparnpoupey 8¢ &1 kad (1,4) eR,

1,2) eR

E2'3; 5 Rl (LR,
1,2) eR

52'25 ER: xad (1,2) €R,
2,2) eR ;

§2’3§ ER: kai (2,3) €R,

‘Ouoleos of oxéoeis { (o,B), (B,R) } xal { (o,a), (a, B) } elven petaBoTikal,
‘O ovpPolikds dpiouds THs peTaPaTikis oxéoews elven :
Vo, By, eU
pe (P)ER § = (o, Y) eR
Kol B, v)eR
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“Qoe : pia oxéoig R eig Eva civohov U Aéyetan petaPotixi 2av, xai povov
av, S1d kGOt tprada pé otoryeia and 10 U, o1 a, B, ¥ (6rov @, B, Y dyn dvaykaiog
Suagopa petad 10v), d Ty droiav eivar (a,p) R kai (B, 7) € R, slvar xai(a,7)ER.

Téhos &mod T Bidypapnd Tns Sioxpivouey duéows &v pla oyéois ploa eis
#o oUvorov U elven petaPotikd) &mo & &Ti, STav Eva PéRos duarwpi) &md TO
orotyeiov o kol Tyaivy els o P kai Bve BeUTepov BEAOS &uaryoopt] &mo TO P xad
Tyaivy s TO ¥, TOTE Kol Eva TpiTov Pehos cwaryopel &rd TO o K&l KOTOATYEL
els TO y.

Els & oyfuara 21-8 kai 21-9 PAémeTe SiorypduuaTa peTaPaTIKGY OXE-

OEWY :
U
Zx. 21-8 ix. 21-9
Atdypapua TAs HeTaPaT. OXECEWS :
Miéypappa Tis peTaPaTikils OXECEWS : { (e;B), (B.Y): (e, ¥
{(12), 23), (1.3), (8,8), (8,8), (&m), (n,m)s
2,4, 34, 1.4} (8,9), (8,1, (1.9), (L), (xA)}
AZKHZIEIZ

53) N& ebpete : 1) To mebiov dprouot, I1) To mebiov Tdv TinGY, 1) 16 Pacikdy olv-
ohov xal IV) wola elvar 7 ouvdpTnors, els Tds &xoAovubous oxéoels :

@) R = {39, 6,15, (7.21), (3,27) }

B) R, = ( (0.1), (LO), (1,1, (0,0)}

Y) R, = { (213)' (3r2)v (2,2), {314) }

5) R, = A?, dmou A= {0,2, -4}

9 Ry=1{(32), 43), 5.4, 65}

MAmes fuTopeiTe v eJpeTe kad THY cuvBnkny els Tas oxéoes R kal Rg;

54) Eis 16 olvohov Z, TGV dxepaicov Ths "AAyEPpas, kal ut rediov 6piopol T6 olvolov
M={1,39,12 } v& keBopioete ut dvaypagiv T&v [euydv, o Tas &moTeAoUy, Tds oXECES @

@) R={(xy)/y=x1P) Ri={Exy)/y=x=3)}

55) N& oyebidoete Biaypdppara, mivakas SimAfs eladbou kal yewpeTpikds Trapa-
oToels Twv 51 Tas dkoAouBous oxigEls :

QR = {23, 32, @3 G4, (1,2), @1)} e

B)F ={(xy)/y=4x} wt x,9eN, érav = {1,234, }

Y) Ri = { (0!0)’ {]-1}1 (212)n (313)1 (414) }

8) Ry ={(3,2), (4.3), (42), (5.4 (5.3), (5,2), (6.5)

64, (6.3), (6:2) &

Toten &md Tés dvawTépw oxtoels elval ouvapTroels ;

56) To Gidypaupa wmds oytoews elvar STos TO PAL-
mete elg TO Zy. 21-10. Zx. 21-10

«) “H oxtos slvar owvdpTnois fi &1 xal e Siaxplveran TolTo &md TS Bi&ypaupa ;
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B) N& mapacTfioeTe THY oxéow ¢ dvaypagiy Tév [euydv, Tou THY &mroteholv.
57) AfSovtar T& olvola :
A=1{(,23456}
kel B={123}
kai [nTeiTar v& kadopiodf] pé dvaypaghy Tdv oToixelwy Tns fi oydors
R = {(xy)/xeA elvau moAAcTrA&oiov Tol y€ B }.

58) “Eva olvoAov mpoodmwy E = { a,B,y,5} elvar ypopubva els Eve KaTtahoyov pé
abTAy Thy oepdv. Eis 176 olvorov alrd [nTeitan o) vé kaBopioete pé dvaypagpiv TéY oTor-
xelow Tns Ty oxfow : R = {(X,y) [ X «Beiyxverr y } pt THv Ewoiav 11 TO Kb TpbowToy
Seixver aUtols, ol Emovran aUTol els ToV katdhoyov.

B) N& xduere 76 Bidypaupa kal mivaka SimAfs elodBou Tis oytoews.

y) N& &fetaoete dv ) oxéois elvan owdprnets i Sy

59) Elg 16 &5 &vw olvohov mpoowmwy E, o) v& &piodfi pt dvaypapfv Tév ool
xelov s f oxéous :

R, = { (&) [x TauTifeTon pt y }

B) v& éteTaoBi] &v 1) oxéois elvanr cuvdprnois

Y) v& éteTacdf) &v 1 oxéols elvan dvokAooTikd

8) v& k&uete TO Srdypapua Tis R,

60) N& Etetachf] &v 1y oyéois :

R={xw/xLy}
els 70 olvodov E, T@v elfadv tvos Emimédov, elven i Syt oupperpikd. (‘H R Abyetan oyéos
kafeTdTnTOS). :

61 N& Eetacti] &v f) oxéots «. .. Biapétns ToU. . .» (¥) (Bwoolpey Thv oxéow ué ouv-
Bfikny THY X SiaipéTns ToU y») els 7O glvorov N, T&v guokdv &mBpdv elven § dy1 dva-
KAQOTIK.

62) Na éfetdoete &v elvan 1] Ox1 dvakAaoTikal of oyéoes :

R, = { (2,2), (313)| (2.3), (414)1 (214) }

R, = {(1,1), (1,2), (2,2), 3.4, 4.4 }

R, = {(2,2), (2,3), 3.4, (3,3), (3,6), (4.4), (4.8), (8,8) }

63) N& tetdoete &v f) oxéols «pikpdTepos i foos ToU» (Rwvooluev THy oxbow pé
ouvBfkny THY «X < y») &g TO olvorov N, TGV Quokdy &p1Budv, elvan § &1 dvaxkhaoTixf.
’Etrions &v elven peTaPaTiki.

64) Na& étetdoere & efven 7 &x1 ouppetpikal ol oyéoers :

o R, = {(dru)s (D:,?), (ﬁ,u), (ﬁ:ﬁ) }

B) Ra={ (0,0, (1,-1), (=L,1), (1.2), @1}, @)}

Y) R = {(1,2), @,1), B.3), (43), 3.5 }

65) Na& etdoete &v 1) oytols :

R = (x,y) [ x mapamAnpeoucTiky THs y }
els TO glvohov K, T&V kupTdv ywwnidv, elven i &x1 ouppeTpiky.

66) N& Eetdoete & f) oxéois R, = { (0,0), (0,1), (1,0), (1,2), (2,1), (1,1), 2.2) }.
elval ouyypévws dvakAaoTik) Kal CUMMETPIKT.

67) Eis Paoikov clvohov T gUvorov £ (A), TGV UToouvdAwy évos cuvdiou A, va kie-
Thoete &v ) oxfors R = {(x,y) [x € y } elvau fj &1 dvaxhaoTikd. Emions & elvar oup-
peTpikd fi peTaParixi.

68) N& #et&oere &v al &xdAoubor oxéoes elvan i Sy1 petapoTikal ;

q) Rl ={ (1,2}, (213)1 (1r3)! (313) } 2

B) Ra={ (0B) (BY): (BB (ri¥) (¥), (8), (Bw), (8.5), () }

Y) Ry = { (1,2), (2,3), (1,3), 3.9, (1,9 }

(*) Elg plav oxéow 8ldopev cuviBug & Bvopx tig cuvbiung g, émedh drd adrly xa-
Boplietal ©d olvorov T@v Leuydv, wob &moteholy Thy oyéoty.
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69) Els & ouvodov U = {2,14,70,210 } v& #erdoere. & 1) oxéors R = {(x,y) [x
Siaipbrng ToU W } elven fi &x1 peraPaTikr. Né& terdoere éwlons &v f| R elvan | 81 dvondAda-
oTikf) Kal GUHPETPIKT.

U 70) Els 16 olvodov U T&v &vBpdov évos xwplou v Ete-
TéoeTe &v 1) oyéois R = { (x,¢) | X &Bedgds ToU y } elven 1y
Sy petaPaTiki). MAmws 7 oxéols elvar xal &voxAaoTikfy fi
GUHHETPIKT ;
71) Eis 70 Zy. 21-11 PAémere 1O Bidypappx Wmds
oxéoews R. N& ouuPoriocere pé dvarypagnv Tév oToiyeicwv
Zy. 21-11 s THv oxéow kal v& életdoeTe &v elvan perapatiki.

22, IXEZIIX IZOAYNAMIAZ EIZ ZYNOAON U.

EiSapev €ls T& mponyoUpsva oyégels, &mod Tas otrolas &AAcu elvan  dva-
KhaoTikad, &AAan ouppeTpikad, &AAci peTaPorikad, dAAal dvexkAcoTiked Kol
ouppeTpikad (F)K.T.A. :

“Ymdpyouv Suws oxtoess, ai dmolal elvanl ouyxpdves dvaxkAaoTikai, oUM-
peTpikai kol petaPaTikad. Al oyéoels aUTal Adyovtan oyfoelg icodvvepiag.

Mapaderypa lov. Aideten &va oUvorov pabntédv M= {a, B, v, 8,5 [ } kai
Inreiton va dleTacti] &v ) oxéors R = { (X, @) [x #xa a¥Td TO dvdoTnua pé TOV
y } elven 7 Oy1 oyéorg iooduvapiog.

*Anavineig. Tlpdtov 1) oyxéols elvon dvoaxhaoTik, B16T1 ké&fe poabnThs
Eyer O 8lov dvdoTnua pE TOV fautdy Tou kal Emouéves T& Jevyn (o,), (B.B),
vy, (8,8), (g8), (T,0), dvnrouv &is THv oxéow R.

Aclrrepov, tdw Yroftowper 81 Bvas pobnTns o Exel TO aUTd dvdoTnuUa HE
Tov B, TOTE kol 6 P Eyel TO aUTd dvdoTnpa pE TOV o Kol Emrouéves &v (o, B,) €R,
Tote (B, @) €R. ‘H oyéois émoupéveos elvon ouppeTpikt.

TpiTov, &dw fvas padnThs o Exn TO alTd dvdoTnue ué Tov P kal 6 B 1O ciTd
dvdoTnua pé TOV €, TOTE Kal & o Eyel TO aTd dvdoTnua pé Tov g, SnAadt (o, P)ER
xai (B, e) eR = (o, &) eR. "Apa 7 oxéois elvan peraPoarikr. ‘H oytois Aormov
R elvai oytols iocoduvauics.

*AtiorapatipnTov elvan 81§ ouvBrikn «Eyel TO aUTO QudoTnHa ué» Sia-
pepiler & olworov (¥¥) M els Uroolvoda (xAdoels), kabéva &mod T& dtrola Tepl-
AopPaver Tous pwadnTds, ToU £xouv TO cUTO GVACTTNMX METOEU Twv.

’Eqw Y. UmoBéowpey éTi of puabnTal o, B, € Exouv dvdornpa 1,80 m, oi
Y, { Exouv &vdotnua 1,75 m kal 6 & 1,65 m, TéTe 8& Eycopev Siapepiopdv Tou M
els Tpeis KAdoes, Tas { o, B, e}, {¥, T} {8}

(*) Atv elvon dmapattyrov pla oyéoig va elvat dvadootixn elte ocuppetpixy elte peta-
Batwen. ‘H oyéac my. R = {(1,2), (5,7), (2,16)} 8&v elvar olite dvaxdaatixd, olte cuppeToux),
olite pevafatind.

(**) “H ouvbinn xabe oytocng iooduvaplag Suxpepller 10 Baoixdv oldvorov. .
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Elg 76 Zx. 22-1 PAémere TO Sidypappa Tfs oxfoews R kol Tas khdosis,

M

(04

*Anavinois. “Exopev :

Y
df‘%
G
Seoo -l

els Tas Omolos SiapepileTanr TO M, ai
omoicn  dvopdlovtanr khdesig icoduvva-
pieg. “Omreos SioxpiveTan eis TO Sikypau-
pa (ox. 22-1) elvan Suvarrdv vd Excopev
KAaoels iooBuvaulas pt BUo oToiyela
f| kol pE Eva povov oToryeiov.

Mapaderypa 20v. N& éleToodf &v
fi oxéors R = {(1,2), (1,1), (2,1), (2,2),
G3), @3, 32, (13), G} eba
oxtos icoduvapios.

Mi={il23n. T=alas =4 s

a) Eis Ty oxéow dviikouww T& febyn (1,1), (2,2), (3,3), &pa elvan dwakAa-

OTIKT).

B) ’Ecv évoAAGEwey T& péAN TGV (guyddv, rou &mroTedoUv Thy R, 1y oxé-
ois 8&v peTaPdAAeTan’ TpdypaTt Eyxopey TOTE :
1@ (L, 1) (1:2),0(2,2),((3,3),43,2),.(2,3); Bi1); (L, 3) 3 =R

‘Etrouéveos 1) oxéois elvan ouppeTpikn.

Y) “Exopev &xdun :

(L,2) eR
(2,1) eR
(1,2) eR
2,3) eR
@1)eR
(1) eR
(3,3) eR
(3,2) eR
(3,2) eR
2.3) eR

!

!
!
}
}

= (,1)eR
= (1,3) eR
L @il)eR
= (32) eR

= (33) eR

3,1)eR
(1,3 eR

&ggg]ﬁaﬁER
gggi }éaﬂeR
@8 | en
g%ig {:ameR
Eg%gi }:(iDeR

} = (3,3) eR k.T.A.

SnAadn 7 oxéois elvan xal petoPaTtikr. “Apa elvan oxéors ioodivapias.

IMapaderypa 3ov.

Mvewpilopey &mo THy mpoTny T&kw &T1 dUo elfeicn g

kal g fvds Emimédou P Aéyovron mapdAAnhol, &v, kal pévov &w, f| Toun Twv
elvon TO kevdv oUvolov, BnAodt| g [ [ & < g N = . Aupivovtes OV Spi-
opov altov Ba Aédywpsr 6T BUo eUfeion fvds émimréBou Aéyovtan TrapdAAnior
&&v, kai pdvov &&w, 1) Topd) Towv elvon TO kevdy oUvolov f cupTritTouy, SnAadi

g |l anNea=T 1 g =,

Eis Thv mrpdoTny mepiTrTeociv Aéyouev &1 Exopev elfeias rapaidilovg pd
otevilv onpaciay eis TNV SeuTtépav Aéyousy &T1 Exopev elfelas TropoAifious pé
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sbpeiay onpaciav. Els 1o &fs ut TO ouuPorov || 8% Evwwooluer TapeAAniicy pé
eUpeiav onpaciov.

"As Eetdowuer Thpa, els TO olvorov E, Tév elfaddv tvos émmébou P, Thv
oxtow R={(x,y)/x Tapddinros mpds ¢}, BnAcdh R={(x,y)|x|l v}
wxCP, wCP

*Ev mpddTols TraporTnpouiey 8L ) ouvBikn «mrapdAAnios Trpdsy Siauepilet
16 olvoov E, Tév elbaiddv Tou Emimédou, eis UrooUvoda (kAdoeis): SAct ai ev-
Beion ToU E, i 6moicn elvan apddinAor mrpds piaw dpiouévny ebbelav e, &Tro-
Teholv piav khaowv 7, meos ouviiBes Abyopev, piav Siedbovery. Kabe pia &mo
Tés edfeias adTds elvon Evas dwTipdowTros Tiis SreuBivoews kai kabopiler adTy
(ox. 22-2).

To ouvorov R = {(x,y), | x||y) &ls 10 olv-
oAov E, Té&v elfaiddv ToU P, elvan, PePaicws, Ever dorel-
pooUvodov kai Emopéves Ty oxéow R Bév fumo-
5 poley v& THY TOPACTACWHEY Pé &varypagmv TG

W otoixeloov Tns. ‘Emedn Spes kdbe edfela x elven
X, 222 TapdAAnios Tpds TOV fauTdv Tns, T& [eyn (X, Xy),
(X X5), (X3, X3), K.T.A. 6& durikouv eis Ty oxéow R.

‘Eroutvess 7 R elvon dvahaorik. “Errions, émedn, éaw x; | |wy TéTE kad 4 | Xy,
BrAadt) &w 1o [gUyos (X4, ,) dviixn eis Ty R, TéTe kad TO (Y, X;) 8& Sk
gls THy oyéow R, 81" a¥to ) oyéois elven ouppeTpikn.

Tehos x ||y kol W ||z = x || z kai Emopévas Bk k&fe Tp1&Ba evbaiddv X, , z,
B Ty Smoiaw (x, W) ER kai (y, z) ER, Eyopev ki (x, z) ER, 8nAadn | R
elvan kai peTaPormikd. Efven Aormov f R dvoxAaoTik, cUPPETPIKY Kol peToPa-
TIKN, SnAadh elvan oxéols icobuvapias.

AZKHZIEIZ

72) N& #erdoete & # oxéors R= {(X,y) [Xx = ¢ } els 16 olvorov E, T&v elbu-
ypduuew Tunudtwy, elven §j dx1 oyxéols looBuvapias.

73) N& tfetdoete &v 1) oxéors R, = {(x,y) / u
X ~ y } els Bvax ouvodov E &md olvoda, elvan 1) ox1
aytots looBuvaplas.

74) N& ttetdoete &v 1) oyéois :
R = {(@B), (Ba), (%), B.B), (BY), (v.), v e =
(y,y) (v,2), (ay) } elven §y &x1 oyéors iooSuvauias.

75) N& #tetdoete &v 1) oxéois THs dmwolas T
S1aypappa PAémeTe els 0 Ty, 22-3 elven oyéois ico-
Buvaplas. Zx. 22-3

23, ANTIEYMMETPIKH IXEEIZ MEXA EIZ ENA ZYNOAON U.

"Eorw ) oxtors R={(1,1), (1,2), (3,4), (5,2) }. "Exouev TT= {1,3,5},
T={124} U={1,2345} Toparnpolpev &1 | R &&v Tepiéxer 16 &vi-
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orpogov [elyos kavevds [eUyous Tns pé péhn &md SiaxpopeTika oToryeia Tou U
Al oxéoels, ToU Eyouv aUThy Ty iBi16TNTa, AféyovTan GvricuppeTpikai. "Qoe ¢
(R avrnioopperpiki) < (x, yeU, 1 # vy xai (g, W ER = (y, x) ¢R).
Adtd onpaiver 8T, dw (%, w) €R xai (g, x) €R, 16T 8 elven x=y.
*HutropoUpey Aormrov va eiwpey OTI :
(R avuiovppetpikn) < (WU, (x, y)ER kai (y,x)eER =x=1y)
KAaooikdy TapdBeryua &uTioupusTpikfls oxégews eiven 7 oyéols «uEya-
AUTepos ToU» els TO cUvohov TGV puoikév dpifudiv, SnAadh 1 oxtos :
R={(w)|x >y} utx yeN. Mpdyuot, &v fvx [elyos pé oToiyela &mo
6 N (Sidgopa peTaty Tewv) dvfkel s Ty R, émass m.x. 1o febyos (5,4), Siom
elvar 5 > 4, 10 dvrioTpogov [elyos (4,5) Biv dvrker eig Ty R, 816 Stv foyue
4 > 5.

24, IXEZIZ AIATAZEQL EIZ ZYNOAON U.

Mia ayéois, els fva cuvohov U, Atyetar oyéoig dratabews, e, Kol povov
24w, elvon dvokAooTIKT, QUTICUMBETPIKT Kol UETOROTIKT.

"TMapadsiypa lov. ‘H oxéors R = { (x, y) | x Sicupétns ToU y } eis 70 olv-
ohov N, T&v quoikdy &p1Buddy, eivan pia oyéolg dratalewns.

Mpéyucrrt @ 1) még &pidpds Tou N eiven SicnpeTng ToU gouToUu Tou O 1,
.. elvon Sicnpérns ToU 1, & 2 ToU 2 k.o.k. kai Emopévess T& Lebyn (1,1), (2,2),
(3,3) x.T.A. dvrkouy &is THy R. *Apa # R elven dvakAaoTtikd. 2) ‘H R eva QvTi-
GUHUETPIKA, B18T1 TO {eUyos .y (4,8) dumker els Ty R, dAA& 76 (8,4) Btv dvn-
kel gls cdTry, 516T1 & 8 Bév eiven BroupéTns Tou 4. Kai yevikds, & fva BraTeTary-
uévoy [eUyos ué wéAn &md SiapopeTixg oroiysia Tou N dwixy eis Thy R, Tote
T durlotpopov ToU felyous aurol Sév dvrker €is hy R. 3) *H R elven petapa-
Tikr). TpdypaTi, édv &vas guotkds &pifuds x eival SiaipeTns gvos &AAou Y Kal O
W Evds TpiTou z, TETE Kai & X 8 elven Sicupétns ToU z ko Emopéveos B Excouev ©
(x, ¥) €R, (y, z) = R koi (x, z) € R. *H R Aormwdv elvan dvarhaoTIk, SVTICUU-
peTpikf) kol petaPaTikn, &pa elvon axéors SiaTdtecos.

Mapaderypa 20v. ‘H oyiors R, = {(x,9) [ x <y} es 10 olvorov N,
puoik&dy dp1Buddy, elvan oyéois Siaratews.

Mpdypatt @ 1) Ald kébe x £ N elven x = x xai Emopéves (X, x) €R,;, Gpx
1 R, elval dvaxiaoTikn.

2) *Edw x, w € N kai foxun x <y, TéTe Btv loylel y < X, T dmoiov on-
padver 671 &v (X, @) Ry, pE x # y, Tote (W, X) ¢ Ry Oftw Y. 2 < 3 xal
émropéveas (2,3) € Ry, ddAa 3 42 kai &moudvars (3,2) ¢ Ry "Apa ) Ry elven -
TICUBHETPIKT).

3) ‘H R, elvon petaPatikn : 516m, & X, y, z €N kal e x <y Kkal
W < z, 76T 8& elvan kad x < 7 kad Emroptves (X, W) ERy, (W, z) R, xai (x,2)
€R,. "Apa 1| R, slvan dvaxAcoTiki, QUTIoUPKETPIKY Kol peTaPaTix, &nAabn
elvan oyéois Siardkews.
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25. AIATETATMENON ELYNOAON.

TT&v olvohov, els To drrolov Exer Spi1obfi uia oxtois Biardtews R, dvopdde-
Tou Swatetaypévov obvokov (Ut Ty dvwTépw oyxéow). "Qore TS olvolov TV Qu-
owédv Gpifudiv, tpwdicoptvor pé Thy oxéow R = { (%, y) [x Bicupérns ToU
Y } elven Biaretarypévov ouvohov (§ 24, mapdBeryua lov).

Té aro alvorov N Epwbiacpévor pt THy oxéow R; ToU dvwTépw Trapa-
Setyparos Tis § 24, SnAadh ué THY oxéow « < », elven Emiong SiameTorypévoy.

To alro oUvorov N Slvaran vax «Biarray8ij» kad ué THy oxéow Ry, = { (%,
Y) | x ToMamAdotov Tol y }, 16Tt kai aiTh fi oxéois elvan pia oxéols Sierd-
tecos péoa gl TO N (elven SnAadty dvorAaoTike, GvTioUppeTPIKT Kad -peTaPaTi).

'ATd & TponyoUpeva ouvdyetal 811 fva ouvoAov elvan Suvatdv vk Sia-
Tayff) koTd TepiogoTépous ToU &vds TpdTrous.

Mopatnpolpey Twpa &1 Sik TO oUvorov N s Tpds v oxéow R, 8n-
Aodty Ty oxéow « < », foyle 1) EEfjs iB1dTng :

MamdvxeNkad vy eNloxlerfi x € W i ¢ < x, 8nAadfy fi udvov
(x, y) R fjpdvov (y, x) eR.

*H ol iB16Tng Speos B loxer S1& 1o cuvorov N s rpds Thy R, SnAadh
Ty oxéow «x BicipéTng ToU y», 81611, & X, W elvon SYo TuydvTa oToIYEi TOU
N, 8ev foxbe dmwodfimote i (x,9) € R, 8nAadn 6 x elvan Sicapérns 1ol W, 7 (y,x)
€R, 8nhadn 6 y elven Sicupéns ToU x.

levikdds mdw oUvodov U SiareTorypévov dos mpods piow oyéow R, pé Ty
BiotTnTa Bic mav x € U kai wév we U foxla 611 ) (x, W) R A (v, x) €R,
AeyeTon ohakdg Saretaypévov kol ) R Aéyetan TéTe ol Srarabig, SAAws Aé-
yeTon pepikds Satetaypévov kai f) R Adyeton pepues diatatic.

Ofrw m.x. 1) oxéois R, ToU dvwtépw lou TapabeiyuaTos Tiis § 24, elvan
wioa pepkn Sidratis, 10T Umdpyer m.x. TO Lebyos (3,5) ToU alTd ked TO Gwi-
oTpogdy Tou (5,3) Btv dwrkowv eis Ty R, 81éT1 oUTe & 3 elvan SicupéTng ToU 5,
ofre 6 5 10U 3 kai 3 €N, 5 €N. ‘H oyéois Spws R, ToU 2o0u mapaSeiyucTtos THs
§ 24, elvon piocc SAucy Sidradis, B1611 Bicx Blo TUYSVTA oTotyela &mwd TO N, Eotw
o B, A} B elvan o < B kol Emopdvess (o, B) €R, A B& elvon B < « kad émopéveos
(B, ) ER,.

AZKHZIEIZ

76) Eis fva q;uAémlov TV gurdpwy | ppoupd &roTeAeiTan &d Eva Aoyiav A, Slo Sexa-

9]

Ix. 25-1 Zy. 25-2
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veis B, B, Kai Tpefs oTpaTIOTAS 0y, Oy T Els T0 olvohov U={} 8, 8, o, 03 6 } M
cuvBrikn «& X Umrakouer els Tév y» xabopiler Eva ovohov Teuydv, BnA. plav oyéow.

&) Na& xafoploere &v 1) oxéois altn elvar &hikh A pepixty Sidratis kol va Sikaoho-

ynhoere Thy &mévtnolv oas.
B) N& xéuere 16 Sidypaupa Tis oxéoecs. T16g &mod TO Bidypapu HUTOpOUHEY Ve

Siaxplvopey &v elvan OAkA fi wepikd Sidrakis;

77) Els T& auvorov U = { A,B,l,A }, dmou 1& A, B, T, A elvar T& oUvola, Tou PAémeTe
gls T6 Sikypappa ToU Ix. 25-1, v& xobopicete e dvaypagiy Tév oToryelwy Tng THY
oyxbow R, ={(xy) /[x = ¥ }. N& éfetéoeTe &v §) oxéois elven oytors SraTéiews kal &v elval,
v #Enynoete Ti Sidralis eivon @ pepikd § SAIKT.

78) Eis 16 ouvorov U = { A,B,T,A } &mou T& A,B,T,A, elvan T& olvoha, T&V ool
15 Bi&ypapna PAémeTe els T Sidypapux ToU Zy. 25-2, v& kafoploeTe pt dvaypaghy TGV
[evydv, woU ThHY &mwoTeholv, THY oxEow

. R,={(x,9) [x S ¥}

*Efreita vk EteTdosTe &V 1 éo1s elvon Brardtews, kad, &v elver, Ti eldous elvan kol
' S

Bioerd ;

ATIEIKONIZEIX — ZYNAPTHEEIX

‘H &worax THs ouvapThoews, THv dtrolay fi8n yvepilowey, Tailel oTroudaioy.
pdAov TéooV gl T MafnuaTikd, doov kal s Tas EmioTpas, TOU TQ Xpnolko-
ooy, A’ altdv ToV Adyov Sibopev €56 wiow edpuTépay dwdmrTulv Sid ThY Ev-
voicy Tfis oUVapPTTOEWS.

26. AIIEIKONIZIE ZYNOAOY EIZ LYNOAON.

A) “Eotew 871 A kai B elven 8o clvora Siapopa ToU kevol, 81 dvarykaios
Si&popa peTaly TV, E0TW 5t 81 pé fve k&molov Tpétov dutioTouyilopev els
m&v oroixeiov x €A Eva (xal povov
fva) oToixeiov W € B. "Eva TpdTrov -
TioTolyews PAETETE TrapaTrAEUpLs pE T
PéAn ToU BiaypduuaTos (Ix. 26-1).

Eis Thv & Adyw dvuetoryiav,
81raos PAémropsy, & oToiyeiov &mO TO
A &ye1 fva (kad pdvov) &vtioToryov oTol-
yelov &ro 10 B, dnAadn &ls Ty dvTi-
ororgioy ol YpnotpoToloUvTa  OAa
T& oToixela A.

Ao Thy Tponyoupémy dvTioToryiav Spileton TO olvohov BiorTeTorypé-
voow Leuy&v F = { (av), BN, (7,6, (8,1, (M) }

To covorov F givar pia oxfolg and t A gic 1@ B kai napatnpodpev sig

' @bty Bt 1) wEv oToixelov Tou A TrapousidleTan G5 TrpdTov BENOS KATTOIoU
&md T& SiereTarypéva {elyn, ToU dmoteholv Ty F, 2) m&v oroixeiov Tfis F
efvon SiocreTaryuévov [eUyos pé Tp&Tov pEAos Tou &mrd TO A kai e BedTepov péhos

| Tou- TS évtictolyov TOU TPwTOU PEAOUS Tou el 76 B xad 3) 8&v Umrdpyouv Blo
| mepioodTEpa oToixeia Tiis oxéocws F ot T aUTd TpGTOV péAos. Qo ¢
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H oyéoig F elvan pia suvaprnoig pi nediov opiopod tng 10 A kai pé mediov
OV TPV g €ve Umoocvvoiov tob B.

‘H ouvdptnols ol fpmopel v& cupPorictii cos EEfis :

F={(xy)|xcA kai y 76 &is 70 B dvricToixov ToU x }.

M&oa ouvdpTnaols pt mediov dpiopol, EoTw A, xal Tredlov TV Tué&Y TN
éver UmrooUvohov cuvdAou B ouvnfileTon va dvopddeTon kol povoshpaviog @mel-
Kovioig 1ol A eig 10 B ) &wAdds amaikdvierg oD A &ig 0 B. -

TMaoa povoonpavTos &meikdviots, Eotw F, fvds cuvdhou A eis Eva clvolov
B, 8nAadf maoa owvdptnois F ué meBiov opiouol Tns A kad Trebiov TV TIPGV
s Eva Umoouvodoy ToU B, ouwvnileTan va cupPoAileTan kad cos ékfjs : F : A—B
kai SiaPdletan @ f} F dmeoviler 70 olvorov A els o B.

"Avtl ToU ypappaTos F fumopoluer v& ypnoipotroifowuey kal &molod1-
moTe &Moo, ouwmbuws B¢ 9, 0, g, R K.T.A

"Ectw pla tuyoloa povoorpavTos dmexdvicis f : A —B kol #oTw 611
els TO oToiyelov, wK., X €A dvTioToIkel TO W €B' Té6Te TO X dvopddeTon Gpyé-
wrov ToU , TO 8¢ W dvopdleTan eikdv ToU X KOTX TNV UOVOCTHOWTOV &TTEIKO-
vigw f kol oupPoliletan pt I (x) (BroPddetan @ o ToU yi). TS f(x) Aéyeron xad
R tiig cvvapticems i TO x. "HutropoUuer Tpa va ypdywper TATpESTEPOV

f
f:A->B:xeA—>f(x)eB
mou S1aBddeTan s EEfis ¢ 7y ouvdpTnols [ &mekovilel TO oUvotov A eis T B, dhoTe
maw x € A va drmeicoviletan Sid THs [ els 1O f(x) €B.

Znueiwots. *Emeidn, Smws eifauer, f Ewola dmeikévicts Tol A els o B, ouutitrrer pd
Thy Ewotav ouvdpTnols pé Tediov dpiouol TO A kal mediov TGV Tipdv Tns fva UtrooUvoAov
Tou B, &1& TolTo &g T& Ewéueva of Spor euvapmels kol dneikévielc 8& YpnoidomololyTal
&B1apopuws.

B) "Orow ypnowsomololuey Tdv Spov «ouvdpTnoisy 1) peTaPAnTh X € A
Aéyeran avelaptntog petaPhnrh Tis ouvapTroews Kol 1) peTaPANTH W = [(x) € B
(ou elvan ) ik THs x) Aéyetan EEmprnpévn petaPinti tig cuvaprioenc.

Hapatipnew. Elfmaper el t& mponyolpeva é11 f dvTioToiyic, mwou Spi-
(eTon, &Taw els kéBe oToiyelov &vos ouvdhou A duTtioTolyilopev Eva (kai pdvov)
oToryeiov fvds ouvdhou B, mpaypoTomoleiTal «KaTd x&molov TpdTovy. Tpd-
ol duTioTolyloews UTdpyour ToAAol: Evas TpdTros elvon Tr.Y. pé Trivaka, s Tov
omoiov karaypagovTan of Tipad THs peTaPAnTis x kol of dvTicToyol Tiuai
Tiis peTaPAnTRs w. Zunbes 8ibetan ouvBrikn (TUTros fi TpdTaoIS), BE THY dTroiay
mpooBiopileTon TO Belitepov péhos Tol kdéle (eUyous, dTav Gplodfi TO TrpddTov,
Smes B Bawper kKaTwTépw els Bidgopa TapadelyuaTa.

27. MONOZHMANTOZX AIEIKONIZIEZ ENOX LYNOAOY A EIMANQ EIZ ZYNOAON B.

Eis & mwponyoUusva (§ 26, A) eiBouev THv HOVOCT|UOUTOV  QTTEIKOVIGIY
f - A—B. Eis oy mapartnpoluey 11 Umrépyel orolyeiov Tou B(To W), xopis &p-
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YETUTTGY Tou els TO A, 8nhadi) els ariy &bv upavileTon ke oToiyeiov Tou B
cos elkdov k&mrolou oToiyeiou ToU A. A alTo
Aéyouev 8T1 Exopev &meikdvicv Tou A péoa €ls
16 B. *Hutopei Sucws va okepbfj kaveis kai po-
voonudvTous &rreikovigels tvds ouvdAou A els
oUvolov B, xard Tas Smolas kabe oToixeiov
ToU B elvan eikcov xémrolou oToiyeiov Tou A.
O¥rw els 160 Zx. 27-1 PAémete plav To10-
TNV &melkdVIoly o pE  «gUvolov  &pXETUTTCOV»
76 A ToU ZX. 26-1 kal «auvolov ikdvwvy TO c:A—B
B ToU Zx. 26-1. e, e I,

K&fe povoorjpavTos dreikéviois, fotw [ @ A — B, els Thv émoiow maw oTol-
yeiov ToU B elvon sikcov k&molou oTorgeiou Tou A, Afyetan HOVOGTIHaVTOS dmel-
kovicig 100 A imave eig 10 B.

O¥tos 1) &meikdvigis, TToU TaploTaveTal gl TO Zy. 27-1, elven pio povo-
ofuavTos dmeikévigls ToU A émdwe els TO B.

28. AM®IMONOIZHMANTOE ATIEIKONIZIE ZYNOAOY A EMANQ EIZ ZYNOAON B.

MaparnphiceTe THY dmekéviow o es 10 Zx. 27-1 xod Ty dmekoviow ¢
gls TO KoTwTépw Zy. 28-1. BAémeTe &1 kol

A ) o kai f) @ elvan povooTjuavTol dmeikovioels

gvos ouvdrou Emdww el &AAo clvolov. Ala-

a
~ =], Pépouv Buws KaTA ToUTo : lg Ty ¢ U-
S " Tépyouv oToryeior ToU ouvolou TEY Eelko-
Y ’ vwv B, ToUu Eyouv TEPIOOOTEPR GPXETUTIT
& B, Ty even o) =W kal o (8) = w
g Eis Thv ¢ &pcos altd &t oupPaivel, Bnhabn
els Ty @ K&be oTorxeTov Tou auvdhou A (Tév
p: K=A elkdveoy), efvan eixcov povov Evds oTolygiou TOU
>y 28] ouvérou K (T&v &pxeTutov).

Kafs povoshpaviog drsikoviels Evog ouvolov A émdve eig cdvolov B, ig
tijv onoiav cupPaiver niav otoryelov 100 B va sivan eikoy pévov Evdg atoryeiov
0D A LEYETAL AUQILOVOOTiAVTOg GnelkoVIcls Tob A émave gig 10 B, it daneiko-
violg Eva mpog Eva 1ol A érave eig 10 B.
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29. AMOIMONOEZHMANTOZX AITEIKONIZIE EYNOAOY A MEZA EIZ EYNOAON B.

Maparprioate Ty dmewéviow f :A—B el 1 Zx. 29-1. BAémere 611
dmes kol els THv &meikéviow ¢ @ K—> A
(2x. 28-1), Bikpopa peToky Twv &pyé-
TUTTQ EXouv S1apdpous peTatly Twv elkd-
vas, &AAG kd&fe oToixelov ToU B Bév
elven eikcov oToryeiou ToU A. To oToryei-
ov 2eB my. Btv elvon eixdov kovevos
oToryelou Tou A.

*Exopey Ao1rov Twpa AuQlUOvo-
f: A>B ofjpavrov &meikdvicw ToU A péoa els
3x. 29—1 T B, xai oy éndve s To B,

30. TIAPAAEITMATA ATIEIKONIZEQN (ZYNAPTHZIEQN).

IMapadevypa lov. "As AdPeopsy s ocUvohov A T cUvolov T&V ékepaicov
Tiis "ANyéPpos kol ds olvorov B 16 i81ov To A. "As &vTioToiyiowpey Tdpa els
xofe oToiyeiov x €A TO x%, TroU elvan Emions oToixeiov ToU A. ‘Opilopev oUTw
plew &meikdviow Tou A els TO A :

f:A>A:x—>x2

Mapoarnpoluey 871 ke x €A Exer plav ekédva  (x) =x2 €A, 8idm kéde
dukpanos Exer fva TeTpdywvov, Trov elvan Emions dxépatos. AAAG Trév oTolyeiov
ToU A Btv elvon elkeov (ut Thy f) k&molou ororyelou ToU A, Bi1oTi kdfe dxépaios
8&v elvan ko’ dwéeykny TeTpdywvov dAAou dkepaiou.

"QoTe 1O olvohov &V elkdvewv elvan yvrolov UmooUvohov ToU A. *Exouev
Acimmov &mAds &meikdviow Tou A péoc eis TO A.

Iapaderypa 20v "As AdPoopev éAw 16 olvodov A T&v dkepadwv Tiis
"AhyEBpas kol cs ouvorov B TO olvohov Tév drepaiwy, Trou elvan TéAeia TeTpd-
yave, Sndabh A={0,+ 1, +2,4+3,... },B=1{0,1,4,9,616,25,... }. Téte

; f
ue T 6‘r.1'en<évm‘w f:A—B:x—x2% xdfe dxépaios Tou B elvan eixdov SUo aror-
Yeloow ToU A (m.%. 6 25 € Belvan elkcow ToU 5 € A kad ToU — 5 € A).*Exopev Aordv
Thpa &TEKOVIOW ToU ouvdAou A Emdve el TO B.

Tapaderypa Jov. "Ag AdPopev dg'oUvorov A Td oUvorov TG &repalwv Tiis
"ApBunTikfis kai G oUvolov B 1o auvohov Tév dkepatev, of dmoior elvan TéAeia

f
TeTpaywva. Els iy mepimTwow altiy, ut Thy &makdviow f : A—B : x = x2,
kéfe Sxépatos Tfis "ApibunTikfis dmrekovileTen els TO TeTpdywvdy Tou, SnAady
xdéfe drépatos ToU A Exer elkdva TO TeTpdrywovdy Tou els TO B kai kéBe ororyeiov
ToU B, elvon TeTpdywvoy dvds pévov dxepafou &md 1o A. “Exouev Aoimdy Tdpa
GupipovooTipavToy &meikéviow ToU A Eméve els T B.
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IMapaderypa dov "As AdPwopey THy cuvdpTnow :
f={(@220), (3,30), (440), (5,50) }

Taparnpotuey &1 elven @ TT= {2345}, T= {20,30,40,50 }. "Exousv
56 upioav Gugipovoohpavtoy &mekdviow Tou T émdve els 1o T. Eikcov Tou 2
eiven 10 20, dnhadn f(2) = 20, f (3) = 30 k.1.A. "Apyérumov Tou 50 elvan 10 5
x.T.A. M Ty f &rrekoviletan T Tediov dpiouol Tns TT (auvohov Tév dpyeTimo)
gic TO Trediov T&Y Ty s T (oUvoAov Tév eikdvev). TTopearnpouuey émions 8Ti
gls THY Ty X = 2 dvmioToikel ) Tiuh Wy = 20, mou eiven 10 - 2, EnA. 10 x kal
yevikéds kéfe x €11 dm'emovigrrou el 16 10+ x € T. *HumopoUpey Aoimodv va ypa-

weopey £ TT— T : x — 10x, 8mou x {2,345 }.
Eis 16 Zyx. 30-1 PhAémete B1d&ypappa Kal YEWMETPIKNY TAP&OTACW M
ouvapThoens f. “H yswpeTpiks) Tng TapdoTaots elval TO GTHEIOTUVOAOY {AB,
l A }. Eis 16 Zy. 30-2 Phémete
d &va &Aho Bidrypoupa T f.
50
40
30
20
10+

0

Zx. 30-2

IMapadsiypa Sov. “Eotow fy owdptnos ¢ = { (5,1), (4,1), (2,1) }. "Exounev
M={542}, T={1} Mty ¢ T Tebiov Spiopou Tns dmekovileTa gméwm
els TO povous & ocUvorov {1 }.

Moo ouvdpTnols, Tou TO Tediov TGV TNV TS ¢lvan povopeAds cUvolov
AtyeTon otaBepa ouvvaptnoe. ‘H ¢ = { (5,1), (4,1), (2,1) } elvon Aorov oo
fep& ouvapTnols.

Enpsioowc : Eis Tés ouvopTides ToV QveTépw TopaBerypdTev TapaTnpoUpey 5Tl T&
meBia SpiopolU Twv kad T mWedia TV TIHGY TwWY &moTeholvTan &md dpifpols, Si& ToUTo
ouvapThoels & al dvwTépw ovopalovTal apipnTikai cuvaptnoels.

Tlapaderypa 6ov. "Edv dvrioToryicwuey gl kB Kpc’:"rog. Ty TpwTElouTaY
Tou Exouey play &mreikdmow | Tol ouvbhou Téw Kpatdy s 1O cUvoiov Téw Tpes-
TEUOUGSY Toov Kol PEAIoTE picy dueipovosTipavToy &EIKOVIoY ETEro. ETvon
f (CEXA&s) = Abfjven, [ (FoAlia) = Tapior kT.A. *H P givar pg iy 1
gikcov Ths ‘lTodias k.TA

Mapaderypa Tov. MoparnpficaTs T&s KaTwTépw dumioToryies :

0l SO R Ry
O ¥
Jiared i OBl sy 2
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0,580,558 0,555, 1 0:555 £ 85 £ 8
Tpogavéss, ai dvwTépw dvtioTorian dpifouv cuvapThoes. Eis Tds dveTépe
owapThoels (&mekovioes) 1o mediov dpiopol elven TS oUvohov TG PUOTKEV
Spifudr. Mia Toldrn ouvdpTnols Afyeton dxoloudia.
Fevikéss fi owdpTnois veN — a, €E (1), &mou E Tuxdv olvorov &vri-
KEWEVQO Ly Kewdv, BnAadf f) dmekdviors, Trov OpileTan &md T dvTicTorKiaw :
Ly B Al s
oobo +
0y Clop 8 CO IS o i
Aéyetan Gkohovbia orougeiov tod cuvéiov E.
2uvnfeos TapodeimeTar f) TPGTN Ypaupd Kol Yp&govTan pévov ai eikdves.
Mp&gouey SnAadh : oy, oy, G v . .,y @ o (€Y
Al elxdves oy, oy, oy KTA. Aéyovten dpor THis droAoubics.
T eikdve @, ToU veN Svopdfousy vuoaTov Spov Tiis dxoAoubias xal Tov v Sei-
KTTY TOU 8pou «,. ZurTopdTepov THY dxoAoudiav (1) cuuPoAilouey p o, v=1,2,3,..

AZKHZIEIZ

0
79) "Eote f) owdptnosf : Ny = Ny : x >x + 5.
Ne& elpere Thv Tiufv s owvaptroews els 1o 2, A, va edpete TO f (2).
"Emions 16 £ (0). Ti efSous &meéviow Exopey £56 ;
80) *Eotw A T clvohov T@&v TéAewv ToU kbopou kal B T oUvorov TV Kpatév
ToU xkéopou. ‘H oxtols g, mou dpiletar &md THY cuVBAKNY « X € A eUploketan els w € By, elven

fi 8y1 dmeévions kal Sl ; Ti efSous &meikdviowy éxouev 8@ ; N& elpete 1& g (TM&Tpa)
g (Aevkwoia), g (Middvor).

81) "Eotw M T8 glvorov Tév pabnTédv Tis Tdleds pas ked E 1O oUvohov TEW Eres-
vouwy Tew. "Edv dvmioToryicwper kéfe uaBnTiy els 10 Emcbvupdy Tou Spilopey piaw &meikd-
viow toU M els 16 E. Tf efSous dmekdviow Exopev, dtav Stv Umdpyouv aguvavupiar ;

82) N& Hetdoete &v, ) ouvBfxn «& X Siv EKTIp& ToOV y» gls TO oUvodov A, TGV kaTol-
Kev s wéhews, épiln ouvdpTnow A dmhdds axtow.

83) Na& xarapricere Tivaka pepikdv Tinéy Tii§ ouvapThosws :

P
2:Q>Q:x—+2x+1=y
N& elpete, T.x., T&s ENAerrovcas Tipds els TOV K&Twh Trivoka :

Tipad T xl -3, =2, —1,0, —é_u, 1;0 2,858 56,

Tipal Tfis qJJ -5, -1, 2, 9,

Né& xduere Emerta yeopeTpikiy mapdoTacy THis e 8’ SAa T& &vtioToixa leUyn. O&
TapaTnpfioeTe 6T T& dvrloTorya onuela ToU Kk&Be BiateTayuévou felryous edploxovtan SAa
tméver el ploav edBeTor. N& yapdlers autiv Thy edbeicv.

levikds, &meos 8& pdBoopev els dveorépay Tdiw, f ouvdpTnols o @ X — ax + p=y
(aP,x € R) Exm s yewpetpikfy mapdorac piav eBeiav.
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84) E&v N elvan 16 olvohov Tév uoikiv &pifuév kad Ny 16 olvohov Tév dptiwy
QUTIKGY &p1Budv, v éfetdoeTe & f) oxéors R = { (X,y) [x € N elven 16 fjmiou Touy € Ny }
eivar dmekdvicts fy 8x1. Edw val, T &mekovios elven ; "Eqw vl ToU Ng AdBwpey méAv T

N Ti &mexdviow Exopev ;
85) "Av A elvaa TS oUvoloy T&V vuugeUpEvwy XpioTiavéy &uBpdv els TOv xdopov kal

I To o'\i'vo?\ov T@v oullUywv Twy, 1) oxéols :
={(xy)/xe A &a s ouluyov yel } elven dmeovios. Awarl ;
Av TapaAeiywuey THY AéLw «yproTiavdvr ToTe 1) R EEakoloubel va E'lvm dmsmovms ;

Avati ;
Ti eiSous &medvia Exouey &tov A elvar T oUvoAov TGV VURQEUNEVGY XploTicvEy

&uBpddv gis Tov kdopov kal [ 16 clvolov SAwv TGV UTaWBpeupévey YUvaIkaY ;
86) Mié Thv yvwoTthv pas, &md Thy A’ T&tw, xaTackeunv es xdbe onueiov M ivdg
tmiméSou p &vTioTorxilopey TO CUMMETpIKSY Tou Trpds kévtpov O enueiov M ToU i8fou &mi-
{

méSou. ‘Opifoper Aotrdv oltw &meikdvigtw, £oTw f, Tou p els 70 p. AnA. f:p—>p : M=>M’
Na& &fetdoeTe &v 1) &meikdwvions elvar &ppipovoonuavTos.

87) N& éfetdoete &v 1) TapdAAnAos peTagopd eis TO émimedov, kata Bidvuoua E
opiln dmexdviow, kof, &v val, T eious &mexoviois eivan.

88) N& éfeTdoete ut idik& cas wapadelyuara &v i dvrioTpogos -1 wmds ouvapTh-
oews f elvanr wavToTe cuvapTnols.

31. EHMEIQ2MA AIA THN IZYNAPTHEIAKHN OPOAOTIAN.

TMoAcudTepov, (pepikol 8 pobmuarTikol dxoun kai otjpepov) OptAoUvTes Bid
v owdpTtnow w.X. f={(X V) |y =10x }, & x, y €Z, fAeyov ) ouvapTnals
y = 10x. AUTO Tows elvon &vas olvtopos Tpdtos ToU Aéyew. TTwTws Evwooupey
kol TOTe THY owvdprnow f= { (%, ¢) | y=10x } pt x, y €Z. Mepikoi &xgpd-
{ovTan ouvToudTepov. Afyouv .. «f| cwdptnois 10x» pt medlov dpiopol 16 2
kol éwoolv THv ouvdpTnow, ol dpileTan &md TH ouvlnkny y = 10x, uEx €2,

AUTS ouvnBileTon oAU ocuxva els Ty Quoikny, dmou SiaPdalouey Y.
tkppdozls 8Trws «f) &mdoTaois, Tou SiaTpéxer TO KwnTdy, elvan ouvdpTnols Tou
¥povour. AUTd onuaiver 811 Umrépyel oUVEPTNOIS ¢ TOIXUTT, GoTe & TUTIOS Y =
= ¢ (x), 5i8e1 THv &mdoTaow y, ToU dvTioToIXel el xpovov X.

ATZKHIEIZ EMANAAHYEQE

89) Edv o, B, ¥, 8, € Q xal elvan (&, B) = (¥, 8), Tl oupmepaivete 81:: ToUs &prduols
@ Py, 8 ;

90) TIéTe elven (o, P) = (B, @) ;

91) N& xabfoploere pt dvaypaphv Tév ortoixelwy Twv Tas oxéoes :

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

B) Ry = {X,y)/y=x+42} els 75 oclvorov U={0,1,2,4,5,6,7}

YR ={x,yx=2y}e 16 U=1{0,1,2,3,4,5,6,7,8,9}

) Molen &mwd Tés oyxéoes aUrds eivan guvapThoers ;

1) MAmws f R, elvan oxéois Siardlews ; pepikiis ; OAIkis ;

) N& k&pere 16 Sikypappa Tis R,

92) "Eotw A = {q, B, Y } &va olvolov pabdnTév Tfis A’ T&tews Tol AnpoTikol Zyo-
Aelov kal B = { 5, e } v oUvohov pabntdv Tiis E' Té&lews ToU Mupvaclou. ZnTeiTen va opi-
ofolv pt &vaypaenv TGV oToixelwv Twv al oxéoers :

= {(x, y)/x € A elvan peycadutépas Hhklas ToU e B } xal
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Ry = {(x, ¢) /x € A efvon pikpoTépas fHAlkias Tol we B ).

Ti TapaTnpeite ;

93) N& xauete Tola Siaypdppara @ 1) wids &mexovigews évds guvdAou A Emdwe els

Iy 31-1

&\Ao oUvorov B. 2) Mi&s &ugipovoanudvtou d&arel-
Kovicews Evos ocuvdhou [ Emdvw eis &AAo A, kai 3)
uids &Gppiuovoonudvtou d&reikovioews ouvdiou E pé-
oa gis guvoior ©.

94) "Evas pabnTns &enoev doupmAfpwTov T
Sidypauua Tijs oxéoswss < » Omws TO PAémeTe el
TO TrapaTAelpes axfiue. "Humopeite, ¥wpls v& yveo-
pileTe ToUs &pi8pols, ol eivanl oToikEix Tou cuvdAou
A, v& dmmoTeAe1cdoETE TO Bidypapua ;

95) Na& étetdoste &v 1) oyxéois R = {(1,1),
(2:2);42.3), (B;4),0(3,3),0 (4405 (1. 4),0(@ 4,815 5) 5

eivon oytois Siatdlecos kal, &v elpeTe 61 glven, va EEetdoete Ti BidTalis eivan, SAIKT ) pepikd.
Na Sikciohoyfioete THv &mdvtnoiv oas.
96) "As mapaoTicwuey pi F Ty &rmreikdviciy :

Z>7Z:X —>x—1
Znreitan @ o) Né& ebpete 7& F (2), F (— 1), F (10).
B) To dpyérumov Tfs eikdvos F (x) =0
¥) 'Eaw F (@) = — 9 Tolos eivan & a.
(Z={0,+1,4+2 £3,... }).




KEQAAAION Il

IIPATMATIKOI API®MOI

AEKAAIKH TTAPAZTAZIZ PHTQON APIOMQON

32. TIEPIOAIKOI AEKAAIKOI API®MOI ME IIEPIOAON TO 0

A) “EoTw & pnTos pifuds ué éu'rmpécrmmﬁv TOU TO Qvdrywyov x?\ércruc: i.

Mvoopilopey 8T1 & pTds aids Tpémetan els Sexabikdv &piBudy kal E’fvcn =075

*Etriong of pnTol % 1{47(*): —;:, 53—0 TpétrovTan els SekadikoUs kad elven - _1,5,§
3

= 2,125, "ET_ 1,4, 5= 0,06.

Mevikéds Omapyovy pnroi @mbpuoi, oi dmolor tpémovian eig teppaTILopEvog
Sexadikovg apiBpods eite, drog Aéystal, of dnolor mapiotdvovian pé Teppanfos-
voug dexadikovg @pidpoic.

Eivar pavepdv 6m Evag pntos, E0tm u( ) rapiotavetar pé Eva TEpROTL-
Lopevov dexadixdy £av, xoi pévov £dv, l‘mupxn nonun}.amov tob v, mol va elvar
karowa dovapig tob 10. Oftws & pnTds T.X. ]1 Btv TaploTéveTen pé TepUaTI(O-
pevoy Sexadikdy &piBudy, 516T1 Bty Umdpyer moAAaAdotoy Tol 11, ol v elven
kéroia SUvaps Tou 10,

B) "Eortw & pnTos % Tveopilopey &T1 E'fvm = 0,75 = 0,750 = 0,7500 =

= 0,75000. . .
Oewpoluey Tdpa Ty droroudiow () : 0,75, 0,750, 0,7500, 0,75000,. ..

(*) Elg adtd & Kegdhatov, bodxig dvapépetar xdmotog pnrds dpifuds, 0 Aapfdvopey
v’ abTol O dvdywyov xhdopx, mod elvar fvag dviimpbowmds Tou.
(**) “H-gppdoic 6 pyrdg B onpalver, &mou guvaviETor, & PRI pE dvrimpbowmoy Tou 70
v

&vdywYoV XA L
v
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H (o) Exer 10 EEfis yvddpioua : mag Bpog TG sivar iog pi OV npdrov TG
pov (otabepa Grokouvlia). M &AAas Aékels § Sragopd mavidg opov tng Grd tov
e
5 Evar 0,

Eupgovobpey Ty drorouliow (o) v& THY TTOPLOTAVWMEY TUVTOLGS €S
£fis © 0,75000. .. etre, ouvtoudtepor : 0,750, cupewvodpsy 8 i mhtov 7 Tro-
. A = o . -~ 3 ey :
paoTaois 0,750 va BecopfiTon dos pior &AAT TapdoTacts Tou 7 Ko va dvopddeTal
deradikog meprodikdg apibpog pi mepiodov to Eravalapfavopevov ynoeiov 0,ypd-
govey 8¢ - = 0,750,

: y e e \ ; :

Qote & pnTos 7 Exa Tos s «Bexodikas TapaoTaaEsy

1) 0,75 («xowds» Bekabixds &pibuds).

2) 0,750 (TeproBikos SexaBikds dp1fuds pé mepioBov TO 0).

‘Omreds eipydcdnuer pé tov % TNUTTOpoUEY VX Epycafdpey kol pé k&be pr-
TOV, & OTOlog TaPICTAVETAL (35 «KOWOS» BEKASIKSS. TT.x.

o) Ao T % ebpiokoper Ty mapdoTacw : 1,5000. . ., guvTducws 1,50.

B) "ATo éu - i 2,125000. . ., ouvréus 2,1250

Y) Ao Tov 2% v 0,45000. . ., cuvtdpws 0,450,

Al apaoTéoes : 1,50, 2,1250 kTh. ovouafovTtal (Etrions) dekadikoi mepro-
dikol apbpoi pi mepiodov TO 0.

‘O Tpoémes, pe Tov Srrolov Evas prTds, TroU TpEmETn £l5 KOWOY SekaBikdy,
TAPICTEVETA Cos Tep1oBixds SexaBikds Eyive povepds &mod T& TponynBévTa Ta-
padeiyuoTy.

Hopazhpnors. T1&s Sekabikos mepiodikds ué mepioBov 16 0 elvan TapdoTacs
dxpipdds Evos pTol, T 6 4,6000. .. eivan TapdoTacis ToU prTol, ToU Tapi-
OTGUETC PE TOV KoWOV Sekadikév 4,6 SnAadn Tou % = 273 . "Al)rog pntog pé
nopigtacwy tov 4,6000... 8&v bmapyer.

"QoTe niig pntog, 0 Onotog tpénstan &ic teppoTilopevov dskadikév, maploTa-
veTm arnd Eve Sekadikdv meprodudv pé mepiodov 0 kai avtioTpoowg KGds mepLo-
dikdg pe nepiodov 10 0 sivar mophotacig Evag povov pyzod.

33. TIEPIOAIKOI AEKAAIKOI API®OMOI ME TEPIOAON AIA®OPON TOY 0
Eidaper 811 Umépyouv pnol, moU Sév mapioTdvovTon ds kowol Sekabikol
apifuot, Omes m.y. 6 751- ‘Enopévag kabe towobtog pntog 82v mapiotavetar
olte G meploBikos Bexadikds pE mepioSov TO 0.
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"As A&Pwpey Twpa TOV pnTOY —15T xal & éxTerdopsy THY «braipesvy 5

Si1& 11. “Exopev :
50 11
60 —_—
50 0,454545. ..
60 '
60
50
60
5
Mé aimiv THY «Texviknv» oxnpaTiletan els Ty Biow ToU TnAikov 1) &pi-
BunTik TapdoTacts : 0,45454545. .., mou Exel &meipdpifua yngia. "As oxn-
paTicwuey Tpa ThHY EEfjs dxkoAouBicw :
(8, : 0,45, 0,4545, 0,454545, 0,45454545,...

Mapatnpotpey éT1 elvan :

5 5 5
S o N e N B 0L =

5 5 5
£ — 04545 = yy5ge = 00001 g7

5 1 5
3. 0,454545 = [1gosog = 0,000001 -

W e ~ i i S “ f \
AnAadn & « 6pos Ths (5;) Bragepel amo TOV 4 koTd TO fva EKXTOTTOV

o LTSN S
TOV 7 © B’ Biagepel &o TOV % KOS TO Eve Bexdis X1A10oTOY TOU Ty OY Ke-

\ v g £ 5 e
T& TO Eva EKOTOPUUPIOTTOV TOU T kT A., & TIEVTOKOG100TOS BlOPEPEI GTTO TOV

> kar&0,00.. . 01 £, 8mou 6 0,00. .. OL et 1000 (1) Berodixi yngiak A,

Auvdueba Aoimrov v eitreopey 8T, mig dpog Tiig (8;) eivan pia «MPOCEYYLOICH

~ 5 S, ety B b 5
tob - kai f diagopa abtod tob Gpov amd OV - gival 1o00v ukpotépa (8m-
Ladn 1| npocéyyioig elvar togov «kalviépar) doov 6 Bpog avtdg sival Taov dmope-

paxpucpévog Gnd tov mpdtov Gpov.
“Qoe © Gv Exopev ty axorovdiav (§;) eivar dg va Exopey tov idov 10V

5
=T kai 81” abtov Tov Aoyov Bewpodpev Ty (8,) g piav dhiny naphotasty tod pi-
5
ol i
Topgavobpev THy dxorouBiav (B,) v& Thw TAPICTEVWUIEY TUVTOUWS €5
&fc : 0,454545. .., ouvrouctepov 8¢ : 0,45.
Zopgovobpev & &ni nhiov 1 mapaortacis 0, 45 va fzwpijtar dg pia Giin no-

pactacig tod pmrob 3 _5_ xai v dvopaletar : dexadikog neprodikdg apibpdg pt nepio-
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dov 10 Eravahapfuvopevov «pfipa ynoiovs 45, ypdgopey & % — 0 45.

"Av Epyaofidper ko’ Suolov TpdTTOV pE TOV pnTOY %ec‘: pl&owpey els T
ckohoudicv (8,) : 0,6 0,66 0,666 . ..

O& ypwwpey Aormrdv kai 56 % = 0,6
"ATo T ponyoUueva TapaBeiypaTa 68nyoUueda els T & CUNTTEpOOHAL :
"Av % eivar by pntds, 6 dnolog &v mapioTaveTal Mg KOvog Sekadikoc, TOTE

1| «Swipeoioy p B v d&v teppatileton kai 16 yneia, Tobd gpgavifoviar gig Ty
BEo1v 0D «nnhixovn, ard kanoway Ofcty Kai mépay éravalapPavoviar pé v idiay
8. ‘Opiletar ofite debia tijg Drodractodiig Eva «tufipe ano ynoeio» inavalap-
Pavopevov, Goag popag Bihopev, kai ovdinote cvpPaiver kalds yneiov avtod tol
«tpfipatogy vo eivan t0 0 fj t0 9.°0 aprotepd tijc brodlactokfic dképulog icodtal
nE tov apbpov tdv axepaiov povadmv tod %

‘H nopaotasig, Egtw 8, mob ipgaviletar pé iy KTEYVIKTIV? THC SlapEGEMGS
p & v eig v BEqv tob «nnhikouvy, dvopaletar dekadikog meplodikog apOpoc
e nepiodov 10 EmavadapBavopevov «pfjpo ymeiovs, civor 8¢ pia drin mopa-

gtaolg tol prrtod —ﬁ— ‘O amotepd tijc Urodiactoriic dxépaiog dvopaletan Gké-

patov pépog tol dekadikod meplodikod b.

6

. . ~ < \ 3280 .
Hapadeiypate : N& moapooTtaboliv of pnroi 1+ “5g75 O TEprodixol Be-

kaBikol &pipod.

lov. ‘O % Bev ToapioTdveTon G5 KOWwos SekaBikds. TTpdryuartt Exopev :

60 | %
40 e s
50 0,8571428
10
30
20
60
4
‘Qote & %wapto“rc’xvswl &mo Evar Tepiodikoy Sexadikov kai elvea —?—:

=0,857142.
Axgparov pépog: 0 (:c’xp19uég drepaioov povédwv Tou %) nepiodog :
857142.
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328

20v. O gz OtV TaploTdveTan G kowods Sexabikds. TpdyoTt Exouey :
3280 | 2
8050 0,132525. ..
6250
13000
6250
1300
Qore & 328 ; e . iy :
OTe O —u=p TAPICTAVETAL OO EVX Bexadikdv Treprodikov Kai elven :
i%;g% — 0,1325. *Aképaiov pépos 0, Trepiodos 25.
Hapatr’tpnalg. E’fScquu ot &
e sl s 2475 o
—] = 0,45, = = 0,6, = =0,857142, o5 = 0,1325.

Eis & Tpla mpdTa Trcxpc:ﬁszyucx-ru 1| nepiodog apyiter dpicag perd TV
orodiastolny, sis TO TéTapTov Spws EugavileTal TO TUfjua 13 kod Gpéowws EMEITO
dpyiler | mepioBos. “Qoe : 1| mepiodog 5£v #pgaviletar mavrote dpécwg, petd
THv OmodlacToAfV.

34. TENIKOTZ OPIZMOE TOY AEKAAIKOY IEPIOAIKOY APIOMOY.

A) *Eorw « Bvas (&moAuTtos) dképatos kol TUXoUod dxo?\ouﬁia yneiwv :
(‘P) Y1 Yo War s Wy -

Zynuorilopev Ty dkoAoubiay kot BexaBikdv &pifudy :

(@: vy Gy GYWeWs oo SWaWe Wy
OUUQWVOUHEY B¢ v& THY TaPICTAVOUEY ouvTOpws G5 LTS ¢

B : oy, .y, .

‘Opiopog 1. IMaco napaotacts, 6TOg n (B), Bra Ty omoiav ioxie i ibrotng
¥ : apécwg peta TV DrodlacToliy £ite Emerta &no kanolo yneiov petd and ov-
v kai mépav, ipeavileron Eva «tpijpe yneiovs inavakapfavopevov Sraprdg,
yopig va ippaviloviar dhha ynoia #xtdg and ta yneic adtol tob THAPOTOS,
ovopaletar: dekadikog meplodikog amOuos. To Eémavalapfavopevov pijpe Y-
eiov dvopaletan : mepiodog tob Sexadikod meprodixod.

‘0 &pioTepd Tiis UroSIacTOATS drépoios SvOpGlETan © AKEPALOY pépog tod
Sexadikob meprodikod apibpod.

’Oplo‘uog 2. “Evas Bexabikds TreptoSikds &pibuds dvopdletan @ dmhobc, gaw,
kel pévov 2w, 1 mepiodog tov dpyiln é@pfcog perd TRV brodiaatolfv, REIKTOS,
24w, kod pdvov 2dw, 1 mepioddg tov BV apyiln dpéowg peta ThHv brodlacTornyv.
To perd Thv UmodixoToAnv kal Tpod ToU TrPWTOV TUMUATOS Trep1OBov TUfjua
yneicov dvopdleTal : pR neprodikdv pépog tob Sexadikod neptodikod  apbpod.
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Mapadeiypata :

lov) 2,777...7..., ouvtépes : 2,'}', elvon &mAoUs  SekoBikds TepioBikds.

20v) 10,3838...38.. ., OUVTOMNGS : 10,38 elvan &AoUs Bekadikds Treplo-.
B1kds.

Sop)ii/ 1844 e 4TS oﬁwc’)umg : 7,134 eiven peiktods Sexadixos TEPIOBIKSS.

4ov) 0,750...0... : ourtducs : 0,750 elvan peiktds Bekabikds Trep10B1Kas.

'ATd boa eiSapey ey T TPON YOUUEVE TIPOKUTITOUY T EEfjS :

1) Iag dexodikds meprodikog eivan napactacic £vog povov prrtod.
2) Mag pntic p mapiotaverar kata Eva Tovrayietov tpomov(*) @g dekadikog
nEPLOdIKOG.
B) TMapatnpoluey &mi mhéor T& & :
1) "Eoto Evag anhotg dekadikog TEPLOBIKOG 6 pé mepiodov didgopov and to 0.
Tote dpilerar pytog, ot p, and tov onolov, ué THY YVOOTAV pag TEXVIKAY, £0pi-
OKETOL 0 8, dmhadh adtog 6 & civar tote pic TapACTAGLS TOD p. Sk

Modypett éoreo & = 1,45, NapPdvousy TOV prToHY p=1+= 3% =TI Ko

il Ve ; ;i 7 e o e e
TAPATNPOVLEY OTL, e TNV YVWoTNV o uéBodov, edploxetar 611 & {7 EXEL Cos piaw
GAAY TapdoTaciv Tou, Tow 1,45, AT To TapdBelypua oUTd Kal SAAx Spold
TOV, OUVP&YETOL O ETTOPEVOS KAWCOy

Kavaw 1. Ilag anhobs dekadikog meprodikog 8, pué mepiodov dragopov amod
0 0, d0vatar va mpokiyn @g pia napactacig tod pnrob, 6 dmolog sivar 1o dbBpor-
opo : dképatov pépog toll & obv 0 Khaopa pd apOunTRY v rmepiodov ol 8 kai
TAPOVORUCTIV TOV GKEPOLOV, O TpoKDNTEL Amd THY neplodov, v kabe ynoiov tiig
tpari eig 9.

2) "Ecto tdpa Evag peiktog Sekudikoc neplodikog & pé mepiodov Suagpopov
and 16 0. Tote dpileron pntog, Eotm p and tov Groiov, HE TV YVOOGTNV HUg TEYVI-
Kiy, ebpickerar 6 8, dnhadi avrog 6 & sivar tote pia Grin mapactaoig ol p.

Tpdrypart Eoteo & = 2,327, MeTaféToper Thy UmoicoToAfy TTpd TOU Trpcd-
TOU Yngiov THs TepidBou, dnAadt 56 kord wicw Beow, kol éyxouer TOV &mAouv

-rrspioﬁmov 23 97 6 omoTos kaTd Tov kawdve | eiven pic TAPXOTACIS TOU pTTOU:
2
23 23+ :lilé’ ToUTov 8¢ Sicipoluey 81 ToU 101 = 10. ‘O pPNTOS

256 128
=10 = 55+ TropoTnpolusy 8T, ué THv YVWOTHY Uas Texvikny, uds 8idel Tov

§ = 2397,

(*) "Eav Bzwpfiomuey sui TepLodueots Sevaduons wi mepiodov Tov 9, tbze :
_z_ = 0,750, da\% o 3— = 0,749,
1

48



"ATro TO TrapdBeryuc alrro kal dAAa dpoid Tou ouvdyeTan 6 Emdpevos kaviy :

Kavav 2. ITdg peiktdg dexadixdg neprodikog S, nepiodov Srapdpov tob 0,
npokintel dg pia napdotacis tol prrod, 6 dmolog dpiletan dg EEfig : petabéropey
tiv drodrastodily tob § xatd téoag Ofcsig, dote aiitn va sdpedii axpifdg mp
700 npdToL ywnoiov tfig npdTng mepiddov: npokdnrer 16t Evag amhoils dexadikog
neplodikig, Eotm 6 8. M2 tov xavova 1 épilopev ano Tov & Eva pntov, Eoto p'.
Téhog Srapobuev tov p” pé to 10 fj 100 fj 1000 x.t.)h. &v 7| dnodractorn Tob & pe-
tetédn xara piav, dbo, tpeig Bfceig K.t.h.

3) "Qate : Sia navea (Grhodv fi pekrdy) dexadikdv nepodikoy, Eotm §, dnap-
AEL pNTég, 10U dmoiov 6 & elvan pia FAAn mapdoracic.

4) levikdds elvar Suvatdv v& SikaioAoynowusy 6Ti : S mavia dekadikov
neprodikov & drapyst Evag kai pévov pntdg p Tod bmoiov 6 § elvan pia EAAN napa-
oTAGIS.

TMpdypar: (%) forw & &vas Bexadikds Trepiodikds. EUpioxouey mpdTov Tov
pNToY, TToU SpileTon & TOV 8 pE TOV kavdva 1 ked pE TOV kawdvar 2, foTe Bt
871 crrds elvan & p. Mveopilouev Sucos 8T @ 6 § elvon ovvTopos TapdaTacts wids
dxoroubias EoTw Tiis (8) : &y, 8y, By, .. .,8,,... xad &T1 pE Tols Spous T (8)
Buvapeboa v& Trpooeyylowper, Soov Béhopey, TOV p. Ay efvca Aormov Suvartdw v
Umrdpxn kai &AAos pnTds p’ #p, TOV Omolov vk Suvduebo v Trpooeyyicwye
Soov BAouey, pt Tous Spous Tiis iSias dxoloubios (5).

5) Tiferon Topa T EEfis TPSPANUa :

"Eote Evag pntog p* and adtov Opiletar pé TV yvoeTiv TEXVIKAV Kdnolog
nepLodikdg dexadikog & dg pia AN napactacic tov. Adtdg 6 & slvar 6 povog;

‘H &méwvtnois elven @ val, dAA& pia EEdynois elvan dvoTépa Tédv Suvato-
TNTWY QUTHS TS TAEews.

6) Ao T& dvwTépw cuvdyeTar 8T @ petad tod cuvohov T@V pTdV Kol
700 oUVOAOL TdV TEPLOSIKDY SeKaSIKGY opiletar pia ansikdvierg Eva mpig Eva.

“Acknoig 1n. "Ecto 0 dekadikog neprodikos 4,018. IMoiov prrod sivor odrog
1 dekadikn mapacracic ;

Avoig : Kara Tov kawdve 1 6 {nTovpevos pntds elvon 6 :

18 2 444 + 2 446
P=4+gs =4+ = - =1m

"Acknoig 2a. "Ecte 6 dckudikdg meprodikds d= 1,62117. Iloiov pnrod slvan
obtog 1) dekadiki) mapactacis ;

AUcis : ’Egapupdlopey Tov kawdva 2, SnAadn petodétopsy ThHy Umodia-
oToATy BUo Béoeis Betia, OmoTE AapPdvoper Tov Sekadikov meprodikdy @ 162,117
kal eUpiokouey TOV pnTdv, EoTw p’, TOU Omolou 1) Sekadiki TopdoTaois efvor
& 162,117, BnAadq :

117 _ 17982 13 17995

. 3 13
pele2t o=l L=y =1

(*) ‘H 3uwextordymorg Aumopel vo 8iday0i) 7 mapaherpbfi xatd mhv xplow 7ol Siddonovrog.
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Téhos Bicnpolpev TOov p' Bid ToU 100- & (nToUpevos pnTds elven 6
- (17995) 35000

11100/ — 2220
ALKHEEIE
97) N& deaoere Tpeis Sexadikds TapaoTdoels S1& kabéva &md ToUs pnyTols :
2 3 7 27
= = L SR n
Ol e

98) Né& =Upete molov pnTou eivanl Tap&oTaois kabévas dmd Tous k&Twd TepioBikoUs :
@ 0,9 ) il ¥) 0,96
8) 17,13 5) 1,103 D 2,39

99) Né& ouykpivere kel v& elpete & elven oot | Trotos v & peyahiTepos &d Tovs :
@) 0,50 xai 0,49 B) 0,97860 xad 0,97849
¥) 0,9 kai 1 8) 0,110 xad 0,111
100) N& stpere & EEorydpeve Tév Trp&Eecy :
" a) (0,8) + (1,3) B) (0,38) — (0,27)
¥) (0,47) - (0,2) 5) (0,683) : (0,49)
APPHTOI (ASYMMETPOI) APIOMOI. TIPATMATIKOI APIOMOI

35. PHTOI APIOMOI TETPAI'QNOI KAI PHTOI MH TETPATQNOI
. - o : e ~ e
A) Terpaymvor pntoi apibpoi. "Eoteo & prTos 5 Maparnpoupey OT1 o=

v& eivan icos pt TO TE-

IS

232 s < N \ o o
= (?) , dnAadn Umapyel & OeTikds pnTOS %, QoTE O
Tpérycovov aTol Tol pnTou. M&MoTa elvan gavepov ST1, EKTOS &TTO TOV --23—, Bty U-
. ,. . \ U o e N . : G . 4
mapyer &AAog BeTikds priTos péE TNY IBISTNTA «TO TETPdywvdy Tou va elval & 5.
Kdfe pnTos dpifpds, & omoios elvan TeTpérywvov &AAou pnTol, AéyeTal
tetpaymvog pntog apbpds. OYreo, .x. of 100, 49, 0, 16, 0,25 eivan TeTpdoyco-
vor pnTol &pibuoi.
"EoTw 8§ Evas TeTpdywvos pnTos &pibuds. Yrapyer owmov akpifdg Evag
Oetikdg pnToc, Eotw 6 p, torodtog, Mote va sivar p> = 0. AUTOs & BeTikds pnTOS
p Aéyetan, Smeos duddapey kad els Ty B’ Tabw, TeTpaycvikh pifa ToU 6. OUTos

! —g— elvat 1) TeTpaywvikn pila Tou —g—, 6 10 elvan 1) TeTparycovikn pila ToU 100 k.T.A.

‘H Tetparycovikt pile Evds TeTparywvou pnToU dpifucy, EoTw ToU O, ouu-
BoAileTon ué - Vo “Qoteelvea ¥ 100=10, V49 =7, VO =0, Vizli=1,1

‘/T: 1o
4 2

Ao Soa eiTrapey Tpomyouuéves ouvdyeTal OT1 ¢ v 0 gilval teTpaywvog
ptdc kai X 1) TeTpayoviki tov pila (Strows THY Gploauey), TOTE of ouuBolicuol
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x2=0kaix =V 0 zivm icoddvapor, Snh. TIUTTOPOUPEY V& YPAPWLED |
2=08<=x=V6
Obre, T.x. elven : 102 = 100<= 10= V100, I,12= 1,21 <= 1,1 = V 1,21
K.T.A.
*HutropoUpey &kdun vk Aéycouey 671 : v 0 sivan tetpiymvog pnti, tote
1 éElocwoig x? = 0 Exer axpifpdg piav Loy sig 10 clvohov t@v dnokitey pntdy,
My X = Ve.

Znpeimotg @ A& Thy dvetipw dlowow x2 = 6, &mou 8 TETPAYWVOS pTTES, TaPOTT-
poupey 8Ti #xkTds Tiis AUoews Yo Eyel kal THY qvtibeTtov avTiis, Snhabn THY — VY8, Biom
(—Ve)r=(Ve):=s

“Qote: 1 avotépo Eicnoic Exel gig 10 o0VOhoV TOV oxeTIK@Y pntdv &0 Alseig, tic:
x; = V0 xai x, = — V&

B) M} tetpayovor prroi apibpoi. "Eotw o pnTos dpifpos 3. Elvan go-
vepov OT1 Bev UTrdpyxel KATTOI0S QUOIKOS Gpifds, Tou Omoiou TO TETpdywvov
va elvan ioov pé Tov 3, B16T1 12 =1 < 3 kad 22 =4 > 3. "QoTe v Umdpye gu-
oikds Gpbuds p, pt p? = 3. "Ag EleTdowuer prTTes UTdpxEl k&Tol10 dudnycoyov

‘ =4 \ ~ e Il ) 1 \ T a A . .
KAdop g HE B > 1, ToU 6molov TO TeTpdywvov v& eiven foov pe 3. "ANA& xad

5 e =) ; AAEE s . S .
aUTo glven &8UvaTov, 16T TO & fa elvan kol aUTO KAdoUa dudywyov ué Topa-

vopaoTv P? > 1, &pa Ox1 & &répaios 3. “Qate dev drapyer Oetikdg pntdg, mov
td tETpay@viy Tov v givan Toov pué 3. Zuvemdds & 3 Sev elvar TeTpdywvos pnTés.
Oi pnTol adtou ToU eifous Aéyovtar : pi tetpaywvor pnroi, OlTw .y, of 2,

3 21 = A . :
= 5, - K.T.A. glval un TeTpdywvol prToi.

Kot T mrponyolpeve, é&v & eivan fvas pn TeTpdywvos pnTds, fumopol-
Hev v& Aéycopey 6T1 @ 1) Eliowais x2 = 8§ Biv Exel k&rolay AUoy els TO aUvolov TéY
GeTikGv pnTdV &p1Buddv.

"As A&Bopev wEAWw TOV 3, Trou Smres eidouey, elvon Evas pify TeTpdycovos
pNTos. "OTreos TapeTnprioauey dvwTépw slvat :

12— <=3 Wivay 28 —d = 3

"As AdPwusy Twpa ToUs &p1Buous :

P IR S| SEURSS ARS8 SRV R 7R S [ O
kal & UToAoyicwuery Ta TeTpdywvd Twy 8& elpwpey

1572 =289 = 31 tvay 1,82 — 3,94 = 3

Ipagopev Ttewpa 1,70 dvti 1,7 kai 1,80 &uri 1,8 kai AauBévoper Tous dpi-
Buous :
17 R sl e 1 70 7 S 7 ] 65 | R e 1 7 S 7 S O [ R (01
&s Utmroloylowper 8¢ T& TeTpycwvd Twv eUpiokopey ToTe ¢ 1,732 = 2,9929< 3,
duéd 1,74% = 3,0276 > 3. Tous 1,73 xai 1,74 ypaeopev ds 1,730 ked 1,740 kad
AauPBdvopey TOUS :
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17308 1 7318 73008 | e sl 74BN | 7SSl fae BNRy sy M S a e (o7 A
Umohoyilopey 8¢ T& TeTpdywvd Twy eUpiokopey TOTE :
1,7322 = 2,999824 < 3 tv& 1,733% = 3,0032289 > 3. ‘H #pyaoia adth) fumo-
pel v& ouvexiofi, Goov BElopev.
Zuvoyilopev tdpa TG TPOTYOUPEVE GUUTEPACPNATA TAPATIPOVVTEG OTL:
M v Gvotéipm épyaciav dmohoyilopev: @) Bemikovg pnrovg kabevog ik
tdv dmoimv t0 teTpdymvov gival pikpotepov tod 3 kai B) Oetikolg pntodg kabevog
£k TGV Omoicyv 10 TETPAYWVOV givar peyahitepov tol 3.
OUrws Umehoyioauey
12 =1ec 31[N1,72 = 2,84 < 31, 73%=—2.0929 =3 [N 7892 — 2009824 EBhiarA?
22—4 =318 — 394 = Sy 742 — 30276 = 31 7352 = 300328083 xA®
ZynuoaTifovton Aoitrdy, pE T& Siadoyikd PripaTa THs dwwTépw Epyacias,
BUo droAoubicn feTikédy pnTdy, ai EEfjs :
(GO I L TR L TR
(RS E S R | SisS S
Taporrnpouper Twpa 6Tt ioyUowy T& £ :
o) To tetpayovov naviog opov tijg (K) sivar < 3
B) To retpaywvov mavtog Gpov tijc (A) siver > 3
7) Al dagopai : :
Log pog tilg (A) — log 8pog tiig (K), 20¢ pog tiig (A) — 2og Bpog g (K),
3og Bpog tilg (A) — 3og Bpog tiig (K) k.t.h. glvan dvrioToiyomg :
1 0,1 0,01 0,001 0,0001 .T.A.
8) Otite 1 axorovbic (K) otite 1 akohovBia (A) fprnopel va eival €vag mepro-
dikidg dewadikog apiBpog.
Mpdeypart & oupBolicwuey Ty (K) pé :
(5 Gy By Bhnmeen Dy s
kol foreo 6T1 ol elvon & BexaBikds Tepodikds 8. “Eotw 611 & & elvan 1) SexaBikn
mapdoTacis ToU pnToU pr TéTE Aoimovy ué Tous Spous Tiis (K) Trpooeyyilopey,
boov BEhopey, TOV p, Emopéveds pE Tous Spous Tis droAoubias :
® a2 e Ee N
Tpooeyyilopey, Soov BéAoper, Tov P2 Tlp&yuar :
2= 1= 1" &méoTacis Tou &mwd TOV 3 elvan 3—1=2
8,2 = 1,7 = 2,84 1 &mooToois Tou &mo Tov 3 eiven 3 — 2, 84=0, 16 < —1%% — %—
8,2 = 1,733 = 2,9929- | dmwdoTacis Tou &mwd Tov 3 elvan 3 — 2,9929 = 0,0071 <
80 8
< 0000 — 1000
8,2 = 1,7322 = 2,999824" 1| &mwéoTacis Tou &md Tov 3 elvan 3 —2, 999824 =

200 2
~ GUOOWIE S 7555566~ o000
uev, doov BERopey kel Tov 3, Etroptvars & p* Bev TuTropel v& eivan &AAos &TTO TOV
3, 8nhadn eivan p? = 3. AUTO Spws eivon &SUvaTov, &mws 81 yvwpilopev.
Edv owveyicwusy ThHy Epyaocioy Tiis kaToaokeufis TV dkoioubidy (A)

kTA. "QoTe pt ToUs Spous Tiis (K') Tpooeyyilo-
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kai (K), duvdpefa va pBaoepey sis BekaBikous pé 1000, 100000, 1000000 k..
Bexodika wneia (). Evpioketcn Aoimov kdmolos dpos Tiis drohoubics (K) kai
k&Toles This dxoAouiias (A) ué 1000000 ynoeic Bexadikd & kabévas: 7 Siagopd
ToU lov &md Tov 20v B& eivan :
0,000. .. 01,

omou To TARfos TGV Bexadikdy wneiwy sivon Eva éxatoppipiov (1), ZKeqOjTe
ooV WIKpa elvar alTh 1) Siagopd xai 6T AUTOpoULEy dkéun vd pBdowuey gl
GuaAdYoUs B1a@opds «APAUTAOTWS HIKPOTEPOSH.

"HutopoUpey Twpa v ouvoyiowuer Tas TapaTtnpnoes dos 81k Tov ur
TeTpdywvor BeTikdy pnTov 3, ds EEfs ¢

lov.Atv Utrépyxer BeTikds pnTods, TOU dmofou TO TeTpdywvoy v eivar & 3.
Mt &AAas Aétels @ M E8icmoig X2 = 3 §&v Exel kamoav hiowy péou gig 10 eOvolov
T@v DeTik@V priTdOV.

2ov. ‘Ymépyouv BeTikoi pmTol, ToU TO Te- 2a. ‘Ymapyouwv feTikol pnTol, ToU T6 Te-
Tpaywvoy ToU kaBevds elvon < 3 kal udAi- Tpdywvov Tou kabeves elven > 3 kal pdda-
oTa eival BuvaTov va oxnuoTiohf pia dko- oTo eivan BuvaTov va axnuaTioi pie dxo-
Aoubia &rod BeTikoUs prToUs, TTOU «Baivouv Aoubia & BeTikoUs pnTous Tou «Paivouy
abtavépevon® kol TToU TO TeTpdycovoy ToU EAatToUpevory(F*) kal Tou TO TeTpdywvov
KabBevds eiven < 3 : Tou kafevos eivan > 3 :

(EERIS ] e 1 78 T30, (Aye2 w8 174 ] 738

[ aalto At A e e (i22 8 82 ] rde ] 738

3ov. "Av 8067 #vas BexaBikds, Smrws 6 8 =0,000...01 (u¢ Soadhmote
Sexadikd wneia), TéTE Ymdpyel Spos Tis (K) xal 8pos THs (A) pé Sapopav < .
AUTO TO BlaTuTrdovouer Kai s £Efis @ ai 8o axnpatiofeiom akohovbian «rposey-
yiCouw» 1 pia v drinv, doov Béhopev. TO altd Suvdueda vd elmouey kol Sid
Tas dkoAouBias (T) wai (T).

4ov. Oi 6pot Tfs dveoTépo drohoubias TeTpa- 4a. Of dpor T GvwTépw droAoubios Te-
yovawy (T) «Baivouv abtavdpevory kai «rpooey- | Tpaywvey (T7) «Baivour fAaTToluevor al
yilowv GAovév kai TepicodTepor ToV 3. Kabds «mpooeyyiloww Ohoviv kal  TEPlOTdTEpOY
TOpa TapaTnpoUpey Tds drohoubias (K) kai TOov 3». Kabos Topa TopaTnpouper Tés
(T) u&s yewdrtar #) okéyrs 671 kei tilg (K) oi | dxohoubias (A) xai (T') uds yewdran 1
6poL mpoceyyiCouv» Oloviv kal meplocoTEpov | oxéwis &T1 Kal TAS A oi Gpol  «mpooeyyi-
kabhg «Paivovy avEavopevorr kKamorov «api- [[ovv» Ohoviv kail mepiocotepov, kabag «Bai-
Bpov», 10l 6moiov O «TETPAYOVOVY GAIVETAL VA [vouv ELATTODMEVOL», KATMOLOV «aplBudvs, Toi
elvar 6 3. omoioy tO TETphymVOV Quivetm va elvar 0 3.

Ala 100 GVOTEPM AOYOUS GUHEMVODHEV VO TUPIGTAVOREV Tiv  akolovBiav,
(K) ovvtopmwg pé: 1,732... (émou Thy Béow TV TeAel@dv EvwooUuey &TI THY
kaTaAapBdvour T& wneia, TOU TrpokUTrTowy pé Thv iBiaw Texvikhy, Tou Trpo-
fkvyay kail T& wnoela 7, 3, 2) kai va Aéyopev O6ti: W mapiotacig adt sivor
«Evag dppntog apibuog». ‘H Attis «dppnroc» éxpnoipotroinfn, Siom (Smws ei-
Sapev Trponyoupévws) N Tap&oTaots 1,732, .. Bev elvon kammolos Sekadikds Tre-

(*) wabZoucx dmokoubizn  (**) wobivovsa duokonlian.
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piodikds, dnAadh Btv elven TrapdoTacis k&molou pnTou. Elvan quoikov va Be-
¥Biduev &1 & «véosy adrds &piBuds 1,732, .. Exer THy IB16TNTa 6T1 1 TO «TETPG-
yovow Tou elvan 6 3, dnAadh &1 elven f «terpayoviki) pila tob 3» Kabe Spos
Tfis drohoulias (K) elven «pia mpooéymiorg ToU dppniTou &pifuol 1,732, ..
kol 1 mpooéyyieis, elvar técov peyalutépa (xahvtépa), doov & Aappavopevog
opog tiig (K) elvar whéov anopepakpuopévog @nod tov npdtov tng dpov. A olTov
Tov Adyov SuvdueBa va Aéycouey 8T1 @ kdbe Spos Ths (K) elven «Evag pntog npoo-
gyIoTIKOg dvuinpéownog» ToU dpprTou &pifpou 11,732 ..

Znu. Eis try P’ Téliv EudBapev v elplokwpey THy TeTpary. pilav évos pf TeTpaydvou
PNTOU KOT& TTpooéyyioly —1% ,ﬁ-, Tolﬁﬁ K.T.A.

"Av duri ToU 3 EAapPlvapey Tov 2 eiTe TOV 5 kad, yevikés, Eva dtrolovdn-
moTe uiy TeTpdywvor BeTikdy prTdy, B EpBdvaper eis dvdAoya cupTepdouaTa.
"Av BnAabt) éAapPdvaper Bva pf) TeTpdywvov BeTikov pnTov, EoTw €, O& Eoyxn-
narifopey TaAw 8Uo droAoubias, EoTw (K') kad (A'), &meos &yive xal pé Tov 3
oltws oTe TO TeTpdrycovov kadevds Spou Tis (K) 8& fTo mkpoTepov ToU 8, To
TeTpdrywvov kabevds Spou THs (A”) 8& fiTo peyoAUTtepov ToU 6 kai ai Buo dxo-
houbicn O «mpootyyifovy fi ule THy &AAnY Soov fBEACuEY.

Me Tov dveotépe TpéTov KaTaokeudfovTan kal &AAor «&ppnTol &pifuoiy.

36. ZEYTH EYO. TMHMATON XQPIZ KOINHN MONAAA METPHIEQE TON.

A B TMapaTnprooTe Ta eUflypappa
I A TuAuata AB, A kal p els TO Zx.
36-1. Elven @avepdv &8& OT1, av

! T 86— T& AB, TA petpnfolv pé povdda

T6 Tpfipa W, TOTE eUplokopey @ pf-
ko5 ToU AB = 6 povédBes M kad pfikos ToU FTA =5 povades p. phoousv TOTE,
&meos elvon yvwotéy, AB=6-p, TA=5-u A1 aUTo Aéyouey 671 : 10 THf-
pa p elvar pia kowvi) povag petpiioeng (kowvov dronolianidoiov) TOV TUNRETOY
AB, T'A eite 611 : 14 AB, TA ¥gouv g kowvijv povada petpfioeds tov toO p eiTe
dxopn 6T ¢ 10 AB, TA slvar odppetpa (petald tov) evBoypappa tpipate (&oou
EXouv Kowmy MovaBa METPTOEWS Twv).

‘Yrapyovv 6pog kai {eoyn evbuypappov tunpatoy yopis va sdpioxetar &’
adtd KGmole KOVi] HOVAS PETPOEDS TOV.

’180y fva Trapdderypa

"As AdPoopev &var dpBoycoviov kai ioooxerss Tpiywvov ABI kal & kora-
oxevdowpey TeTpdrywva i TV kabéTwv TAsUp&Y kal Tis UtroTewouons, STras
PAémeTe els TO . 36-2. "As Umobéowpey Topa 8Ti Ta elfUypappa TUHOTS
AT kol BI Egow xémolav kowdy povdBa peTpfioedds Twv, fotw u. ToTe B
elvan pfikos Tou B foov pé, )., a povédes p kal pfikos ToU Al ( = ufikos ToU
AB) igov pé, .., P povédes p. Ta a xal B ocuuBoAilouv Acimrov pnrovg apiBpoic.
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£ Edv pépooney Tds Siarywvious TEY Te-
: Tpaywvy, &Trws PAémeTe els TO 2. 36-2.
eivan @avepdv (¥) 6T Bha T& oymuaTilé-
pever Tpiywva elven foa petatd Twv vk
--------»] 8&V¥o. ‘Emopévers t& Tplywva 1,2,3,4 &mo-
TehoUv TO TeTpdywvoy BIIE (R&w Tebolv
KaTaAANAws  éméwes €5 TO  TETPOyvov
7 & BrIE, #& 7o xaAUyouv drpifés). Ao
S A A aUTo Evvoolpey &1 : EuPodov Tetp. AMZHA
e + éup. Tetp. ABKO = &up. Tetp. BIIE,
S ar SnAcdh @ #uP. Tetp. mheupds Al -+ 2up.
H< Z Tetp. TAeUpds AB = EuP. TeTp. TAeupds
Zx. 36-2 Bl (¥%).

Oa ioyue Aoimrov T6Te 7 lodtng : B2+ y2 = o
kai, Emweidr) UmeTédn B =1y, 8& fTo : P24 P2 =

AN B PRt 2P =t =2 =) =2

TAMN ETre1dn) o, P eivan pnToi &pibuoi, & eivan katl = pnTos &p1fuds (dos
P PIVHAC B

TrnAikov 8Uo pryTév). Aty Utrdpyel Suws pnTos &piduds, ToU TO TeTplrywvdy Tou
v& given foov pg 2. Eipeba Aormdv Uroyxpswiévol v CUBTIERGUMEY OTI KOKGS
oneBéoapev &1 Urdpyel kowr) povds petprioecws Tédv Al kad Bl

*Etre1d) 1) Umoteivousa BIN ToU épboycwviou Tprydwou ABI eiven Sioryc-
vios ToUu TeTpaycvou ABOIN, fiumopoUpey vd SIXTUTTGOWHEY T CULTIEPOTUG
pos s £ETs :

Awa mav teTpaymvoy ioybel 6ti: 1 dleydviog kai 1) mhevpd Tov dgv Exouv
KOLVI|V plovada petprioe®s tov, dnkadf); nwg dhlog héyeton: 1) Saydviog kai
1 mhevpd 10D teTpay®@vov d&v givar cOppstpa £080ypappa pfipate, dhra (OTws
émions AéysTal) Godppstpa.

37. TENIKON ZYMITEPAZMA.

TATIO T& TTpOT Y OUMEVS EvuooUdey OT1 elvan dwdykn v «EmeKTeivopsvy TO
ouvodov TGV pnTddv pé v dnuiovpyiay véov appdv, ol dmolol B& Tpémel va
Svouacfolv dpprmror (pf pnTol) #j @ovppstpor, kai of dmwolior 6 elvan olTw Ka-
Teokevaouevol, woTe va Bepateufoly ai «&duvaplal ToU cuotipaTos TGV prTEY
G&piBuddvr. AnAadn) : kai éliocoels dmes af x2 =3, x2=2, x2 =19 (&mov O Ge-
TIKOS pTTOS W) TETPSywvos) va €xouv Ao kol v Umrépyn evfiyp. Tufjpx u

, wob Omdgyouy,
wedel ©0 Aeybusvov IMublaydpsiov Bedonua, =5 dmolov loydel

Yevi£mg
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kol dppnTor dpifiuol o, P SdoTe Hik TO TeTpdrycwvov, T.x., ABOI ToU Zy. 36-2
V& NuTopoUpey v& ypdwowuey B = a- u kai Al = B-u.
AUTS SrpiIBdds k&uvopey els T& duéoews Emdpeva.

38, APPHTOI API®OMOI

"EoTw pia dkoroubio &md yneia :
Wir Way War - -0y Wi -

xai o Evas Quotkds &pifuds 7 6 0.

ZynuaTilouey v dkoloubiow kowdy Sexadikddy &piBudsv

(@ oy oy, Y o A Yy
& Ty TopacThowpey Bt TPOS cuvTopiaw s Efs :

() : o W oy

‘H mapdoTaois (o) Aumopel va dvouactij : areipoyfgrog dekadiki ma-
pastacig.

Mopadeiypata : lov. "Eotw 7§ dkoroudia :

Wi=6, Yo=06,... y,=6, .., kol a=0

TOTE 1) Gelpoynpios BexoBikn TapdoTaots @ 0,666.. ., eivan fvas  SekaBikos

H]

Pl I ey n : A o o7
mep1oBikds  p1Buds (TI'OU elval Toos, 8Tres yvwpilouey, p&¢ TOV ?)

2ov. "Ag Bewpnowuey T TeTpaywuikds pilas kaTd TTpocéyyiow %01,
]é_’ Iéa“’ ... 00 &pibpoy 3 (kat’ EAAelpw). ZxnpaTtileTan €€ alTév 1) dKo-
Moubict (BA. kel oeh, 52).

Ky LT 73 1732 0%

"As AdPaper Thpa G5 drépatov & Tov 1 kal ds dxohoublav Wy, Wa, Wi, . .
Ty droouBiow ynelwv : 7, 3, 2,...

BnAadn Thy dkooubiav, ToU opileTan dmd T& TEAeuTalx wnoix TGV Spwv TS
arohoudias (K). "As oxnuaticwuer Tapa Ty dmeipownglov Sexabikiy Toapd-
otacw (M) : 1,732. ..

‘H mapdoTacis abrtr, dmws sidaper el T& Tponyoupeve, S&v elval 1) Ta-
pdoTaols kamoou SekadikoU TeploBikol &piBuol, SnAadh Siv elval Tap&oTa-
gl KOTOIOU PNTOV, Qvopdodn 88 alTn «Evag dppnrog apOpocy.

Lopgovodpev thpa kade ropiotasty, srwg 1 (I1), Snhadi kabe naphotacty
TS HOPORS @ Wy Wo Wy o W,. .., OTTOU o elvan puoikds dpifuds 1) 6 0 kad wy,
Yo ooy Wy Elvon ynola, £9° Boov 88v mapiotaver Eva dexadikov TEPLOOIKOV
apibpov (Bnhadn Bva pnTdv dpiud), va Ty dvopdlcopey «Eva dppnrovy siTe
«Evo. dedppetpovs aplBudv tijg "ApOpnnikfic eite fva Gndéivtov dppmrov (eiTe
dndlutov aedppetpov) apibudy. OUtw, .., 1) &meipoynpios Sexabikn Topd-
otacis 1,414214. .., 1) omola wpokimrTel &GO TO 2 pé THY yvwoThy EWd THY
B' tatw Texvikny Tfis «elpéoewosy Tis TeTparywvikiis pilns ToU 2, eivan fvas &p-
pnTos apifuds, &mws kad 1) 1,732051. .., f) émola TrpokUTITEl, pé THY iBiav Te-
Xvikny, &md Tov 3. AuvdpueBa Aoimdv vd ypdwouey @ ¥V 2 =1,414214. ., ¥V 3=
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=1,732051..., & & meplopioBiduey els «TPooEYYIoTIKOUS GVTITTPOTCITOUSS
TéY dvwTéped GppriTav, & ypdyowper: V2 = 1,4, V2 = 1,41,V 2 =~ 1,414 kTh.
kai V3 = 1,7, V3 = 1,73, V3~ 1,732 «TA.
‘Qoe : Ildcae arewpoyforog Sexadixf naphortacg
@ WialWs- - Wy -

i elvar Evag anbivtog dexadixdg meprodixog apbpdg, dniadh pnrie, f elvar Evag
arolvtog Gppntog GpiOpdc.
"I8ou Topa pepixol &ppnTol, TEV Stroiwv elvan Tpopavtis & Tpdmos T KaTa-
okeufis Twv kai & dmolos Tpomos elvan Bidpopos ToU dvwTépw ExTedévTos § 35:

a) 0,50550555055550. . .

B) 0,12122122212222. ..

) 0,534534345343434 . . .

39. EXETIKOI APPHTOI API@MOI

‘O1reos &mrd ToUs &moAUTous prTols: dplobnoav of oyetikol pnToi, ofTews
axp1pdds kal &mrd ToUs &moAUTous dppriTous dpilovTan of Aeyduevor : oyetikol
dppnror, Bi1x mwpoTdiecws &vos + (BeTikol &ppnTor) fi Evds — (&ppnTol dpvmTikol)
EuTTpos &mrd kdBe &moAuTov &ppnTov. TLy. + 1,4142 ..., —1,732. .., kT,

40. OI INTPATMATIKOI API®OMOI.

“Eotw A, TO oUvolov T&Y oyeTikY &ppriTev &piBudy xai Q T olvo-
Aov TGV oxeTIKGY pnT&v. TéTe &Y oToixelov Tol owdrou A, U Q dvopddeta :
Evag mpaypatikdg apbpds. To olvorov A, U Q, TGV TpoypaTikdy &piBud,
ournbifeTon v& oupPolileTar pé R (Awebvids pt R ) Re ). Ofrw 16 olvohov Téw
YVWOT@Y pas pnTddv &piBudv elven yvriolov Ymooivorov ToU R, 8nA. Q C R.

MM&v oToixeiov Aormdy ToU R, SnA. xdfe mwporyuarixds &pifuds, i elvan Evog
OXETIKOS p1)TOs (Bexadikds TrepioBikds) A efven Evas oyeTikds &ppnTos. Al adTd
&vas GppnTos &pifuds AuTopel v& AéyeTan Kol @ aneipoyiiplog Sexadikde pi me-
pmodikog. O0tew, m,x., i V3 elvar &vos &melpoynplos dekadikds  pf TrEp10BixdS
ap1Buos.

“Eotw &vas. tuxdv mpaypatikeg apibpds A = o, Wiwaws. . .y, .. TTds Spog
Tiis &xoAoubias :

@:a oy awyy oy,
elvar «pia mpooéyyicicy 1ol A eite, Snwg duvapcha va sinopey, Evag mposeyy-
ctikog Gvrinpéonrmos» tob A. “H nposéyyieig elvan técov peyalvtépa (kalvtépa),
boov 6 Lappavépsveg wpooseyyioTikdg dvainpécwnog slvar whéov dropepaxpuopé-
vog Gnd tov npdrov Spov tiig dxolovliag (a).

41. H 'ENIKH ENNOIA TOY AOIOY EY®YI'P. TMHMATOZ ITPOX AAAO.
A) "As AdPoouey piow edfeiav € kol SUo onueia s, TO O kad Sekik ool
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1o A. ‘Opileten TéTe 16 Tofipa OA (Zx. 41 - 1). "EoTtw ko Eva EAAC TUfjpg, TO
OM. Elvan elikohov v& iBwpey &1, .. &is 10 Zx. 41-1, elven : 1:0A <OM <
< ZOOA
"Av ywpiowpe 16 OA es 10 foo uépn kal AdPoopev T& TpnuaTa (T) ¢

1-0A 1,1-OA 12-OA 1,3-0OA 14-OA 15-0A 16-0A 1,7- OA
1,8-0A 1,9-0A 2-0A, té1e & OM 7} 8& cupTréon e fva &md aUTa ) 8%
eUpeBf peTolU BUo BiaBoy k@Y &k TGV TUMUATWY UTEY. “Av cuptrion pE Eva
&md alrd, my. &v elvn OM = 1,6 - OA, téte 6 1,6 dvopdleTdn : Adyog Tot OM
@) A M

oM
npdg 10 OA kol oupPolileTar pé O—A &

Elvau Aormov ToTe £E 6p10uou oA = L6 Zx. 41 -1

“Av 16 OM Btv elvan foov pé fva &mod T& Tufpara (1), TéTe & efven, ..
1,6-0A < OM < 1,7+ OA.

Acppdvoyey Tdpa TE TURUAT
(t):1,6-OA=1,60-0A 1,61-0A 1,62-0A ... 1,69- 0A 1,70-0A =
= 1,7 OA.

TléAw Tédpa | B& oupPij 10 OM v& efvan foov pé va &mmd T& TUfApaTS (ty)
7 8% eVpiokeTan peToky BUo SioBoyikdy Ex TGV (t). "Av elven, my., OM =
1,65 OA, Téte & 1,65 dvoudleTon loyoc_. 108 OM npdg 10 OA kal ovupolileTan

uE gA Elvon Aoimov TéTe E8 Spiopou : O—A =1,65. "Av 76 OM B&tv eivan Toov

Wt fva &rd T& TRpoTa (1) ToTE O& elven EoTw
1,65- OA < OM < 1,66 - OA.
"HumropoUuey v& ouveyiowpey pé tov i8iov Tpdtov: ToTe 500 elvon T évde-
youeva : @) Evdéyetar va @Bacopey Enerta and pepikd «ppate» &ic Eva cvvibn
Sexadukov, .. oy 1,65432 kol v efvan: OM = 1,65432 - OA- T6Te. & Bexabikos

1,6542 6& ououacﬁﬂ <} Aoyos Tou OM Trpds 10 OA kol 6& oupBoAicHf pi oﬂ'

8 ypdyeouew B¢ : o = 1,65432.

B) &vééyetan 1 &vmspm #pyacia va pi teppatifetor tote B4 o6prodi Evag aneipo-
yiprog Sexadkog, Eorw: 1,6543216. . ., 6 onolog fj Ba slvar Evag pn1og (SnAadt)
Ssxot'du(os Treprodixos) i Ba elvar Evag uq pntos. Els dupoTépos Tas TEPITITWOELS
& &meipoyrfpios Sekadikos 1,6543216. .. B& dvopootf Aéyog tob OM mpog 1o

0A, cupfolkig gﬁ, kai 00 ypayopey : % = 1,6543216. .. cite TabTOCTHOG

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

Cevikig : dv AB, T'A &lvar 800 toxovia e08Oypappe tpfipata, Brov T'A dwa-
popov tob pndevixed tpfipatoeg, opilerar pé tov avotipo tpomov 1 Evvola: Aéyog
100 AB 7pog 10 T'A xai elvar Evag dndlvtog mpaypatikog apBpodg, dnhadn Evag
pryede i Evag Gppnrog ambpdg. ‘O mpaypatikdg abtog apbpog ovopaletar wai
pijkog tot AB g npdg povada 1o T'A.

“Qore: "Otav 500fj Eva e000ypappov pf pndevikov tpfina, E61o p, GG povag
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petpiosmg evBuypapp@y tpNudtov Kai £ve £000ypappov tpfipa, fote AB, tote
opiletar Evaog kal pévov mpaypatikog apibuds, 6 royog ATB, ®¢ 10 pijkog 100 AB
il @mbéivtog Tipn tob AB, cvpPoiikds: (AB).

"Av —ALTB = X, TOTE oupPBoAifopev: AB =x - u elte (AB) =x povddes u, .y
(AB) =5 cm.

Inu. "Otav Aorrov ypaowuey (AB) = 5cm  éwooluey IAB
cm

= 5. ’Humopolpsy, Pe-

Paiws va ypayeowpey : AB =5- (1 cm) &AAN alto Siv ouvnbiletar. AnA. eis Tov oupPoiiguoy
(AB) =5 cm 8év onueioveTan moAfopds, ARG TO ¢in elven SnAwTIkOY Tiis XproinoTondeions
povados s THY péTpnoiv.

» v 7 ; iy ; < ; AB . o
B) "Av AB xai TA eivan 8Uo eUbUypoppa TpruaTa, & Adyos F—E givar, O-
Tws fuddaper els T& TponyoUueva, Evas TpoyuaTikds &piBuds, éoTw v. “Eyopey

Té7e BE =y <> AB=v - TA (1)

"Av AdPwpey Tdpa fva dANo eUBUYpaupoy Tufjua L, of Adyot %E = (foTw).
X Kai -r‘:—s = (foTw) y, BMA. T& prkn TGV AB kai FA s Tpds povdda 6 b, elval
ol TpoypaTikol dpifuol x kol .

“Exopev Aoimrov ToTE

AB=x-pkoi TA=y- u
kai Emopéveos 1) BeuTépa lodTns els THY duwTépw iooduvaniav (1) yiveTon :

Til— bWl

SnAadn @ x povddes u = (v-y) umovddes u
QOTE :

X =y

1 g . X
KOl ETTOUEVCOS ? = V.

‘H mwpoTn Aoimov iodtng Tiis ioobuvapias (1) yiveta :
et
ra )
AnAc®n: 6 Loyog £vog edBuypappov tpipatos AB mpog dido T'A, icobtm
pé tov Adyov T@V avrictoiymv pnkdv tov, 6tav petpnody pd v adtiv povada.

42. IMAPAITAZIZ TQN TIPATMATIKQN APIOMON ME TA IHMEIA EYOEIAX

"EoTw pia edfelar kel SUo onueia tns 16 O kai, Selid alrol, T0 A (Zx.
42-1). "As &vTioToixicwuey els TO

O Tov &piBudy 0 kai el 10 A Tdv o A M
&p1fuov 1. 0 1 €
Tore : eis k&e onueiov M Tfg Syl

e TiuTropoUpey v’ duTicTorxiowpey
gy TrporyuaTikOY GpiBudy s EEfs 1 o) &v TO M keiten Tpds TO wépos Tou O,
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oY kelton kal TO A, dwTicToryifopev TOV Adyov %ﬂ, ToU Exel opiohf] dwe-
Tépw B) v TO M Btv keiTau TPds TO WEPOS ToU O, TroU kelTcn TO A, dvTioToLYi-
{opew TOv «&vTifeTovy TOU Adyou abl
OA
‘Opileton houmdy pia povosTpavtog Gnetkdviots tob snuelocuvohov ¢ gic to R.
Asyopela 6t 1y anewkoviorg adtil, ¥stw F, givar apoypovosipavrog ank.
deyopeda bt S wiv o € R dnapysr Eva kol povov enueiov M Eni tiig £ dote M
gikdv to0 M pi iy dnewkoviow F va civer 6 a. "H £00eio & dvopdleton tote :
ebfcla TV mpaypatIKdY ApLOpdY.

43. TIPAZEIZ KAl ATATAZEIZ EIZ TO TYNOAON R.

A) Eis 15 olvohov T&v BexaBikdy TreploBikéy By dpicauey IB1a1Teps
Tpdtess, Bidrokw kTA., 816T1 KdBe BeradiKos TeploBikds Exel &xpIPdds Evar «dvTi-
TpdowTovy Els TO oUvoAoy TGV pNT&Y &ptbuddy kal 81& ToUs pnToUs Gpifuous
Exouv 151 SpioBfi 1 Bidatis kad of Téooapes Tpders. Al aUTOV TOV Aoyov, av
H98hawey vé Spicwuey THY Ewolaw @ &poioua B, + By, &mou B, B, Sexadikol Tre-
piobikol, 8& Thy dpilouey s Efis @ Gy py, pp elvar o pmrol pE GvmPocHITOLS
Tov £ic 10 cOvohov 1@V Teplodikdy dckadik@v todg §,, 8, Tote GOporona 6, + 0,
gival 6 dexudikog avuinpoconog tob dbpoicpatos py + po.

*Avohdyws 86 dxdpvauey Bia Ta&s &AASS Tpatels kaBoos kel B T Bro-
Talw.

B) T npofinue peg tob va opicopev npalelg Kal dratady eig 0 oOvolov
R sivar S1agopoy, 1ot 6@ 1ov Kabe mpuypaTikov GplOpdy, Snwg tov Bempotpey
0 ansipoyngloy dekadikdy, div 1oV Eyopev «0lokknpov» (EKTOS povoy, gy O
Becopolipevos TTPAYMOTIKOS eiva, eiBikirTepoY, BekaBikds TEP10BIKOS Gp1Buds), G
¥yopev povoy : piyTovg mpocEyyIoTIKOUG avTinpocenovg (Soous Belouev Bix TOV
x&Be TporypaTikoy dpifucy). ‘O dpiouds Aormov Tév Tpdtewy Kol Tiis BraTélecos
elc 10 cUvorov R 8& mpémer v OpioBi uE Ty PorBeicy TGV TPOCEYY10TIKGY
dvmimpoomey Twv. Mia dvartuig tob Oépatog avtod drepPaiver 1dg dvvatoTn-
tag abtiig Tig teleng sig Ty mpativ 88 div Exel axompoTnTa. Aix TOUTO TIEPLO-
pilbueda ubvor v Bohowiey fva «TpdTrovy Bia Tas Tpdlels kal T Sidratw, (e}
&molog dEumnpetel sis the mpukTkGs Egappoyhs. Aix va kaTawonBf odTos o
TpéTos AapPdvouey Eva Topdderyua : "EoTtwoav of dppnTol, o =V 3, o, =
=V 2, Ak v dpiowuey Thy Ewoicw GOpotopa ¥ 3 + V 2, AauPdvopey Tpooeyyi-
oTIKOUS QUTITTPOOMTOUS Tay pé TOV abtdv apllpdy dekudik®v ymeiovy, T.x. ToUs
1,73 ke 1,41, eupioxopey T &bpoiopa @ 1,73 + 1,41 = 3,14 ki Aéyopey ST1 ¢
«b 3,14 givor Evag mpoceyyloTIKOg Gvunpdowrog tob abpoiopatos a; + ay». Els
v mp&tw Aéyopev : 10 Eporopa ¥ 3 + V2 sivan mepinov 3,14 kad ypdgopey
YRy 2 3 14

"HutopoUuey vé Exwpey Tpootyyio, éoov ueycAuTépay Bélopey, dpel
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V& AcpPAavepey TPOCEYYIGTIKOUS QUTITTPOsdTroUs Ut TEPIoTOTEPT, Kébe popdv,
BexkaBIk& wneia.

Aix Tty Sidrokv, TapaTnpoUuey 56 &1 elvon

7S =1 A ] 3

L7288 e 1] totes ToUTo O elmoouey 611 6 /3 ey HEy cAUTEPOS
1,732 > 1,414 | ToU 4/ 2 xai 8& cupPoricwper : 4/ 3 > 22

M) Mopd T& dveoTépw dpeilouey va yvoopiloopey T& kéTwh :

Eis 70 olvoAov R épilovron pé adornpédtnTa mpdkes : wpdodesis, moA-
AamAaciaopds, deaipeots, Biaipeocis Spilovtan émions af Evwoion «HEYOAUTEPOS
ToU» kal «pikpdTepos ToU» Al npatelg abtai kai of aviedrnteg Eyouv tag abrig
iootnrag, mob Exouv ai opdvopoi tov mpakelg kei ai Gvicotnreg sic 0 aovolov
Q, @V pntdv amlpdv, kel cidikdrepov, rav avapipovial sic toie pryTong api-
Opoig, «ovurintovvs pd tag bpwVOpOLS TV mpatag Kai avicotTntag Tob cuvo-
hov Q. Avopépouey €56 olTds Tas Tpdtels kal dvigdTnTas ut TS iB1oTnTdS TV,

lov. ITp6oBeoig kai doaipeoic.

lo) Al kdBe R kai k&fe P eR Spiletan povoonudvtws fvas y €R,
ToU dvopdleTal : 1o GOpoopa o avv B, oUpBOAIKGS o + B.

1B) ‘H mpdcbeois eivar avuperabenikn: o +B=p+a

ly) ‘H mpoobeois clvar mposstoproniki: o+ (B +y) = (x+ B) + v.

18) ‘H étlowois x + a= P Exer piov kai pévov AUcw, TroU ouuPoiifeTan
HE B — o kal dvopdleTon @ Swpopi B ARV .

‘H mp&tis eUpéoews Tiis Siapopds SvoudleTal @ agaipeoic. EiSikés @ «)
1 npooBeoig Eyxel Eva kol povov odditepov orotyeiov, Tov 0, a + 0 =0+ a =a
S10 kébe o € R kad B) B1&x ke o € R Umdpyel fvas kal pévov o' €R pé o + o =
=0. ‘0 o« Aéyeran : 6 é@vrifetog tob @ kol oupBoAileTan pé — a.

2ov IMorkamlaciaopds kei Saipeoig:

2a) A ké&Be o e R kol k&be B eR opileron povoonpdutws fvas ¥y ER,
TToU SvopdleTan: 0 yivopvov o ¢l B, cupPohikds o - B. ‘H mpatis ebpéoews ToU
Ywopgvou AéyeTal mollanlaciacpoc.

2B) ‘O TmoMAamAociaopds eiver  avripstabetikog o P =P - a.

2y) ‘O ToAAoTAcClaopOs EIVAl POCETULPLOTIKAS :

o= (Bey) = ey} -y

28) ‘H ¢ticwois o x =P, a# 0 Eye plav kal pdvov Ao, Trov ouppo-
AileTcn pg P o elte ?ﬁ kal dvoudleTon wnhikov P Sid a eite khaopo P So o
eiTe hoyog tol B mpdc oV a.

‘H 1pdtis ebpéoecos ToU TrnAikou dvopdleTen Sraipesig.

EiBixds : a) & ToAAamAaciaopds Exel éva kol povov oddétepov gtoryeiov,
Tov 1, a- I = @ 81 ke a € R kad B) S1cx kéBe a € R, o # 0, Umépyer évos kai
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ubvov o €R pd oo = 1. ‘O ' AdyeTan : & avrictpogog tod @ xai cuuPorileTan
uE %.
2¢) ‘O mollanhagracpds sivon EmpeploTikdg Gg mpog TRV npbeleorv:
« B+yY)=aBra-y
3ov) “Opilovtan Emions of dvicdTes : «peyoritepog T00», o > B, xal «pi-
KpoTEPOS Tol», & < B, kod Eouv T&s IB16TNTAS TGOV OPWVIN®WY Tw dvicoTr-
Tav els 76 oUvohov Q TGV oyeTKGY pnTdv. Ak ke a € R kol p ER loyve
plo kad pévoy &md TS TTPOTAOES :
Dicc=piie >3 mici=p
40v) Téros eis 0 R oplga'rcn kal 1) Evwola Tijs Buvdpews.
Al Buvdpers Exour kol 286 Tas auTds i810TnTAS, TTOU gyouv gis TO cuvoAov
Q, Tév pnTEY TPAYHOTIKGY &piBuddv.
Olrws, &v x elvan kémoios TTpaypaTikds &piBuds, OpileTar TO TETPSrywvoY
aiTol x? =1x+x (& Opiopol) kai elvan Evas TTpoyuaTIKSS Sp18pds.
A) Korédmw Tév dveotépw fumopolUpey vér drodeifcoper Siapdpous Tpo-
TEOEIS, OTTWS T.X.
1) a-0=0, &ix wévta TpayuaTiKOy &piBuov a.
Mpéyuart - :
‘a-0=a-0+0 (81611 o 0 elvea oUBéTepov els Ty Tpdabeow)
=o' 04+a+ (—a) (Bém a4+ (— o) =0)
=0+l a+(—a) Bénl-a=a)
=a (04 1)+ (—a) (EmpepioTikéTns TOA/cHOU)

=o' l4+(—) (10 0 oUdérepov el THY Trpdoleo)
=a+ (—a) (td 1 oUBéTepov eis TOV TTOA/TROV)
=0 (mapaBoyny Uméplews dumiféTou Bk KkdBe

"Qote - 0=0 TPAYPATIKOV ).

D (—Dra=—a :

Mpé&ypaTt Exouey @

(-D:a==D-a+0
=(=1)-a+a+(-a)
=-Dra+l-a+(—a)
=[Gk —a)

=0-a+4 (—a)
=0+ (-9
=—a

Qore: (1) ra=—a

AZKHZIEIZ

101) Taparnprioate Tov &metpoynpiov Sexadikdv :
« = 0,202002000200002000002. . .,
els Tov drolov elven gavepds & TpdTos, wE TOV STrolov Tpoywpoluey eis THY dvaypagiy TV
SexaBikaw wnelov Tou. Ti &pibpss elvan & « ; AikaiohoyfioaTte THY &mavTnoiv oas.
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102) O &piBuds x = 0,101001000100001. .. eiven GoUppeTpos. "Humopelte v Sploete
fva apiBuov g Totoltov, doTe X + @ v eivar pnTés ;

103) N& 2pyaodfiTe &meos els Thy 43, A 81& v &mobeiere 811 (— 1) - (—1) = 1.
104) N& drodeifete, otnpilouevor els T& mpomyoupeve, 6T1 v a, B, € R, TéTe :

a) —(—a) =«
P) (=) p=—(ap)

Y) « (= P) = —(=f)

8) (- (—P)=cP

8 —(@+P)=(a)+(—B)

105) Eidauev els thv 43, [ 671, s dmobekwletal, f &iowois ox = B, 6mou aeR

PeR xai B # 0, Exer picw novadikny Ao, f émola oupPohiletar pt B :a § B v Svopd-
x

feTar : TS TTnAiKov E Bd elven Eroptves a. -
o«

Q™

= B. ’AAA& kol TO ywdpevov B - L
o
AamAccialopevor &l o Bider : ([—3- i)-q:ﬁ- (L c() =P 1 =B "Apx ioyiea
a a
B
a @
Xpnotpotromoate THy TeheuTaiow alTiv lodTnTa Kal T&s yveoTds i816TnTas TéGY Tpd-
Eecv d1x va &mobeiteTe 611 :

[ e o S
— - — T 7 SnmovuaeR, PeR, yeR, p#0.
p p B

Mapatiipnos : Ernpilduevorl els T&s Trapadoyds Tas omoias Ekdpapey O1a Tous TrpaypoT-
kous &pi1Bpols (&ficouaTa), Suvduea vi &rroBeifouey &1 : .

tv q, B, y, 8e R, ToTe:

Da=p<=aty=p+y.

2) a=p <= x-y=p-y

3) «:p=0 <> («=0 ¢eite p=0).

4) (oy =Py xai ¥y #0) = a=§.

) (a=Pp xal Y#0)=>Y >
6) (a=p kal y=38) == a+y=p+5.
7 (a=B kal y=38) = oy =f-5.

a5 (B#0 570).

BB
Gy e ooy
9);-?—— (B# 0, 83s£0).




KEQAAAION 1V

AYNAMEIZ KAI PIZAI TQN IIPATMATIKQN APIOGMQN

44. AYNAMEIZ ME BAZIN PHTON KAl EKOETHN AKEPAION.

A) Els thw P’ Té&Ew Epdbauey S1& Tas Suvdpels TGV pnTédy apifudv pe Ex-
Bttas drepalous feTikous f &pynTikous kol Tas 1810 T TG Suvapecoy TOUTWY,

YrevBupilopey €66 ouvTopws Tas iBioTnTas QUTSS ¢

Da* - = bty

2) (&« = a"

3 @ P =otpr

ot re
4) 7 =a*, Omov « # 0
a \® ot .
5) (_p) = & GmoU B # 0
‘Qpioauey 611 o® =1, Bik kébe pnTov o # 0.
‘Qploapey Emions 61 o~ = qLuSlC\I mwévta feTikdy xépatov p kol x&Be

pnTov o # 0.

Hopadeiypata : lov) N& &mlomomdij f mapdotacis (a2 )~
“Exopev : :

(odPi)e = (es2)Rtc (Bt (Adyw This 1BidmTos 3)

= ot Bt (Adyw TRs iBidTnTOS 2)
1 : =y ~
—a. B ( ASYw ToU Oplopou a~H = Lu)
af s
=
2ov) N& &miomoinfy 1) mapdoTtaois : E%’;)_'
“Exopev :
(SX:’.\UVA)—B 1
2=y 5x3ypty 2 < \ = 1
(in) (oplcuog TOU ot = F)
I
= o) ; " .
%2— (Aoyw s iBidTnTOs 5)
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(2x-2y? : : : ; e
= —==_<_ (Tporry ToU ouvbéTou KAGOUOTOS El§ QT ouv)

Gxryy?
2‘2 —-232 i i ; ’
= Wc%@*)? (Moyw Tfs i816TnTos 3)
4x—4 ; W
= 5xoy Ay Tiis iBi1oTTOS 2)
4 1 e 1
= F5cyr X (é‘n‘ﬂ&’]x P = ?)
4 L] ~ 3 '
= 25xi048 Aoy Tis iBioTTOS 1)

B) Eis t& TrponyoUpeva (apéyp. 43, ) eidauey émi 1) Bwoia Tii duvd-
pecos Ut BkBETTY dépaiov BeTikéy, dpunTikdy fi pndiv kol ué Péow TUxOVTa Tpay-
porikdy &pi@udy (Emopéves xal &ppnTov) opileTon Streos drpiPéds STav 1) Pdog
elvan pnTos &p1Buds kal ai dvwTépe 1816TNTES 1-5 loyUouv émrions kai 81° alTds
Tds Suvdpels.

AZKHZIEIZ
106) ‘Né& &mAoTroifoeTe Tés KOTwTépw Ekppdoers, &g Tag omoias YmoTiBeTan &1, S1TOU

Urrdpyel METaPANTY eis TV TrapovopaoThv, Acappdver TpayHaTIkSS TIHds Siapdpous ToU Hn-
Sevds. N& Scooete TeAikéds Exppdaels Xwpls dpunTikols ikBéTas :

o e B (—5xy)? ni
=
) ('-‘(_a.)jl‘ % £) (= 2x-%)2 o) 2)\'"-";
X 3y
O (@p) n) (@t oty D
‘P_'z’f e
3 . 0= 3-3
D 1) OF- 1 @@ #
" 107) N& txppéoete kéde &piBudy ds Suvapw ToU 2 kai EmerTa vé &TACTOMIETE :
1\ - 324 — 16°
e e e Al Ok e

45. PIZAI TON TIPATMATIKOQN APIOMON.

A) EiBapev els & TrponyoUpeva 371 pé Thr elocrywyty TéY dpprTwv dpi-
Bucy kéde BeTikds pnTos elvan TeTpdywvov dAou Trparypatikod dpibuou. Eiba-
ey Errions 6T k&Be eUBUypappoy TRfua efvan Suvartdy vk peTpndf kol va Tapo-
oTafi] &md TpayuaTikov &pifucv.

*ATroSeikvUeTan 81 81& k&Be TrparypaTikdy BeTikov dpudy B kol Sik Ké-
Be puokdY v UTrdpyel Evas kai pévos Evas, TPAYHOTIKOS BeTikGS, EOTW , UE TNV
B16TNTa 1 A vwooTh Suvapis ToU o v elvon & P, SnAadh) pé Thy iSioTnTa

a=p M

‘O povadixds aUTds TpayuaTikds BeTikos dpifuos AéyeTa ! wooTh pila
v
ToU B xad oupPBoAiletan V B, SnAadn slven & Spiouou :
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a=VP @

Oi  ouuPohouoi Aermov (1) kad (2) elver icodUvauor. "Hrol ioxuer :

v

a=Vp= o = P (Brcr réde Berikov B kad v puoikdy). ‘Opilousy &mrions:

VO0=0 81& xéfe v=1,2,3,...
v

Eis Tov cupBoAiopov VT'}, T AbyeTon pilikov, & v AdyeTan deiktng Tiis

piing xal 6 B dnépprlov. ‘O Beikns 2 Biv ypdoeral, dAAS UTrovosital,
1
ZupBaTixés opifouev : VP =p

‘H Tetpaywvikt) pilo Adyeten kad pila devtépag talemg 1) Tpitn AdyeTan
kol kopue) pila 7| pila tpitng taEews, 7 TeTdpTn pila AéyeTtan pile TeTdpTnS
Té&lews KA.

Hopadeiypota

3
lov. Y8=2, 81611 28 =8

4
20v. V81 =3, 8id11 3% = 81

5

3ov. V 243 = 3, 51671 35 = 243 k.o.x.

B) *AmoBeivieTon Emions 611 : &1 mévTa TPXYPXTIKOY EPVNTIKOV &pi-
Budv B kol Bicr ke mepirtov Quotkdy v Urdpyer Evas Kal pudvoy Evas, TPOY UATIKOS
dpynukdg Spibucs a, doTe v loyun :

o = p 0
‘O povaBixds altds TRy HaTIKOS SpvnTiKOs o AéyeTon Emriong : VUOOTT)
v

pifac ToU B kai ouuPoAileran duofws : VB, *Hron

Sl @)
“Qote mwéAw elvon :

a=VP< o' =P (81& kébe B < 0 kal v puoikdy TrepiTTOY)
Mapadsiypota :
3
lov) V=8=—2, 8i6mi (—2)*=—38
5 .
20v) ¥V =243 =—3, 81611 (= 3)> = — 243
7
3ov) V—128=—2, &1 (— 2)" = — 128 x.0.k.

v v
I Elven gowepdv émi (V OI) =a, 8tov A V « SpileTan ouupdvws Trpos
doa elopey duwTép.

Efven r.y. (i’t-g)? =—28, ({)‘8_1)‘l = Bl T
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Hapatipneig In. ‘Qpioauey Tponyoupévws Ty onuacioy ToU cupPoiov

v
Va 1) étav a > 0 kai v TUXGU PUOIKSS Kai
2) taw o < 0 xal v TUXCV TrEPITTOS QUTTIKSS.

4 8
‘Etropévers cUpPoio 8Trws T& V=10, V=16, ¥ —10 ktA. &tv dopichnoav.
‘O Adyos elvon O EEfis :

‘H gficwots X' = o, &w eivan a < 0 kai v GpTIoS QuoIKds, BEv EEl KO
AUTY ag 6 oUvorov R.
H #iowois. m.x. X2 =—6, 81" oUdéva x ER ¢rraAnfeteton. “QoTe 1) mo-

p&oTaols V « Biv Eyer Ewolay TpayUaTIKoU Gpifol povey v elven o < 0 kad
v &pTios guoikds. Eis kdle AAny mepiTrTwoty el Evvolaw.

v
Mopatfipnolg 2a. Katd T& mwponyolpeva, &v 1) TOp&oTAOS Va &m
twvolaw, ioyUel :

5
(Vo) =a
AUTS Biv iogUer uévov Ew eivan o < 0 kal v &pTIOS QUOTKOS.

‘H mopdoToots Spws ch" Eyer Evvoray TéwToTe (Gwdun kal Stow o < 0
kol v &pTios), Buvaueba Bt v& CUPTTEPAVCOPEY 811 elbikéds Bk o < 0 kad v &pTiov
elvan :

Vea=—a=|a|
TT.x. V(—Q)“—V24—2—“(42)*|—2| VR =Va=4=|-4|
“Qore 1 GTow v elvon &pTi0s PUOTKSS Kl & TUXGV TPy MaTIKS, TOTE
i)

Eis Thv TeTdpTny TAEW B& pabBoouey yevikdds epl TGV pilédy TGOV Tpaypa-
TIKGY &piBpddy kol TéY iBi0TATWY aUTRVY.
Toopa 8& TeplopicBiduey els Té pilikd BeuTépas TAEEws.

46. PIZIKA AEYTEPAL TAZEQZIL.

A) Efmapey dveotépw 61 Vx2=|x|
> AVOAUTIKGITEPOV  TIUTTOPOULEY V& YPAWMED
X =0 = VT?'# X
x< 0 = Vx*= Ax}

vy V(=5)2=5 V52=5
*Ervions V (3 — x)2=| 3 —x |. ‘Emopévess :
2w 3 —x >0, 5rA. dw x <3, e YV B—x)F=3-x,
toav 3 —x < 0, SnA. 2w x > 3, ToTE VE—xP=-B-x)=x-3.
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B) I'wopevov 800 pldv. “Eotw 871 {nToluev 7o ywduevov ¥ « - VE&-—
mou &, B BeTikol parypaTikot &piBuoi. *Ev mwpditors yveopilopey &Ti T yiwd-
uevov ToUTo Umdpyel (§ 43, T kai § 45).

"Eotw Aomdy 811 Va=x ka VB =y. Zynuotilopey  TO  ywouevov
xy =V o VB. Tvwpilopey Spes &1

x=Va<xt=q

y=Vp=y2=p
Ex Tiis (xy)? =P Exouwev xy =V af, Sniadn

VaVB=Vep (D)
H iodTng (1) Myer it 81d vie moklanhacrasopey dbo pilag dsvtépag té-

Eeag apkel va molharhaciasopey & bnoppila kei tod yivopivov vi EEaydyopey
v pilav dzutépag taisme.

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

‘H icétns (1) ypdgetan ai

V=V VB (2

AnAeBn: S1d va EEayayopev tetpayovikiy piav Evde yivopévov apxel vé
tEaybyopev iy piav wabe napayoviog xoi va nolhenhaciacmpsy ta iEayopeva.
Mx.V12=V4-3=V4-V3=2V3.
kel yevikeorepoy ¥ o =|a| V.
Mx 3V5=V% V5=V

VBV ==Y 5=5]3
Elvon powepdy d71 Buvdpeda véx EmekTeiveopey TOV TponyoUpevor kewdva kol S1&
TEPIoTOTEPar PilIKé.

Mx.Y2-V3-V6=V6-V6=V36=6.

I') nkikov b0 pl@v. "Eoteo &1 {nTolpey T %,6’;1’0!.: <, P BeTikol Trpa-

=xWt=of, SMA. (xy)? =P

yuaTikol &piBuol. Mveopilouey &1 16 TnAilkov ToUTo Umépyer kai elvan fvas Tpary-
‘HorTikds &p16uds.

"Eote Mooy 6t Va=x kai VB=y. Synucrilopev TO TrAikov

%—-_g: ik}' Mveopiloper Spcos 6T :
x=Va<xt=« } X a x \2 a
5 =z = =—, dnAadn(—) = —-
y=Vp<= y:=p W2 p i n(y) p
B = X 2_:{‘ o o i: « .
Ex Tfis (:}-) =g EmeTon 6 = v 5 dnAadmn,

m||:[

- )= ©)
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‘H icoTns (3) Aéyer &T1:

Awd vi Sunpécopey dvo pifag devtépeg tasmg apkel vi Smpécopsy 10
oréppriov Tob Srxipetéov Sid tob droppilov tob Srerpérov kai tod nnlikov va $Ea-
yaywpev tf]v pich dsvtépog TaEswg.

8 V18 V3 Cersr Teymr -l
‘H igdTns (3) yp&eeran kai :

kal Afyel OT1 : V-E— Ve )

Ale va 2Eayayopev Ty TETpay@VIKiy pilay nnhikov dbe mpaypotikdv dpr-
Op@dv, apkel va EEaydyopev Tty tetpeyevikiy pilav tob Srnpetéov kai vi v
Swmpéocopev da tiic TeTpayeVIKiic piCng 00 SraipEtov.

4 _ V4 B
Tx V5 =35 = -~ vie €
A) "Av Exwpey dAyePpixdy kAGopa pE &Yl pNTOV TAPOVOUCTTIY, fuTo-

poliuey va eUpoouey icoSUvauoy KA&oua ué pnTOY TopovopacTHY, &T7es QaiveTan
&md T& k&Twh TopadsiypaTa :

1oui:—§v Eyer sviE dne
Ye  Ve-v6 (V6y S 3
Pe, 105 B e R W s i B
2V3 Y3 V3 S ED) 3 6
AZKHZEIX
108) N& ouptrtulets T& ké&Twb dfpolonarta (dmou elvon Buvatdy) :
@) 3V2+5YV2+ V2 B) 2V3+V12 Y ¥Y3+vY27
&) Y7+ VY28—-V63 & Y6+VY2d+7V54-2Y6
o) Y8+ ¥Y50—V98 DY12—2 V2T +3Y75+ V48 -Y80+V20

Aboc tiic @ 3Y2+5V24+Y2=0C+5+1)V2=9V2
109) Né& elpete TG ywopsva :
«) ¥375- Y 48- Y 405 B) Y275-V135-Y165 y) ¥3a ¥Vlilax
BIC=V 2L+ VD 8 CY2—hr@=a D D5 =i
110) N& Umohoyloete katd mpocéyyiow 1/100 T& k&rwb :
2. V28 Y15 VI8

9 Vs B = Y

111) N& Tpéwere kaBéva &md T& k&Twd kKhdouaTa els icobUvaudy Tou ut pnTOV Tapo-

vopaoThY :

w

1 1 2
a)f e (B s ) e

V2 Y3 2

N
-
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KEODAAAION Vv

AATEBPIKAI IIAPAZXTAZEIX

47. H ENNOIA THE METABAHTHE.

A) BGecopolpey TO gUvohov TEY Spboycovicy, T 3
omoia Eyxouv Baow 1o dprouévov elBUypappoy TUf o :
AB (ox. 47—1). Edw p¢ plov dpiopévny povdSea T Tufi- F-mmm-m---0- =]
o AB &y wiikos 4 kol #ve kTG dploywvicoy ToUToov, E i
émeos 16 ABIA, #ye1 Gwos Bl ut  pfjkos (dos Tpds THY A ¥
Uty povéda) (BM) = v, 16 2uPadév Tou ABCA Kaficog
yvoopilopev, elven (ABFA) =4-v (Tetpory. povddes).
Eis Ty Egpacww ToU ¢uBabol alTiy 4u 5 ypduuo u
Blvorran va elven Eveg dmroloodnmoTe BeTikds dpiBuds. Aéyo-
pev 611 16 v elvan piar petafinti. TO U AcpPdver Tiuds
gl TO oUvohov TEW BeTikGy &piBudiv.

A B
Sy, A ]

Of @etikol adrol apiBuoi, of dmofor dwTika®ioToly & U els THY Ekppacy 4u,
dvopdlovtan Tl tiig petafintiig v.

Edv 76 pfikos ToU AB elvan o, TO EuPadov Tou ABIA 8& eiven
(ABMrA) =a- v

‘H &xppaois a - v mepityer 8o ypduuata. Ao aiTd, s THy TEpiTTwoiy
Has, TO o ToaploTavEl TO ufjkos ToU dplopévou TpruaTos AB kai elven émopévas
&vog oplopévos apibuds, & 1Bios B1° SAa & dpoywua pi B&ow AB. To &Aho
Ypupa v elvan peTaPAnTh) kad els kdfe TipAy s &wd TO oUvoAov TGV BeTIKGY
apiBucdy dvmioToryifeTan v dpBoycviov kal TO EuBaSsy Tou. ME Tég ouppwvias
auTas eis THY Ekppaoty au TO pév o elvon pia otalepd TO B¢ U pie petafinei.

B) “YmoféTouey &Ti els Ty Exgppaciy — 3w? +2¢ — 5 T& ypdupaTa w Kol
¢ AcuPdwouy Tids els TO cUvohov T&Y TpaypaTIKGY &p18pédv. Eis k&be Siorre-
Tatyuévoy [eUyos (wg, o) TIMGY TGV w kol ¢ &vTicTorxileTcan pla kai pédvov Tiun
THs &kppdoews aUTfs. Ty &v @ =—2 kai ¢ = 10 &yousv Tiudv THs Ekppdoecos
-3 (—2*4+2-10-5=-3-442-10-5=—124+20—-5=3. T& o kai
¢ elvon o petaPAnTal TS EKppaoEws —3c0? 4 2¢ — 5.

70



48. H AATEBPIKH ITAPALTAZIL.

Eis T&s éxppdoeis 4u, au, 2mp, mp?, mx%y, 2ma (o +y), —3w? + 29 -5
TepléyovTan Gopiopévor &pifuol kal ypdpuaTy, T& OTOIM CUUPWIOUMEY V& Aoj-
Pdvouwv Biapdpous dpifunTikas Tipds ) kai va pévowy otabepd. MetatU Twv of
&pifpol kai T& ypdupoTa £ k&be plov &mo TAs ékppdoels aUTas cuvitoviar pg
@ yvootd copfora tdvV mpaiswv.

Al TolaUTon Ekppdotls AdyovTan ahyeppikai nopostdosis.

‘Otav els picv &AyePpikiy TopdoTaoy TA ypauUaTd QvTIKOTAoTadoUY
pE &piBunTikds Tinds kol ékTeAeofolv of Trpdlels, TOU onuelcvovTal els THY Ta-
PACTOCIY, TTPOKUTITEL £ Yével TeAlkdds s dmoTeheoua évas &pibuds. To dmrote-
Aecpa ToUTo AédyeTan apifpnuiki tpt tiig napusticewng Sik Tas duTioToiyous
TIRGS TV PeToPANTOY TNs.

‘H "AAyeBpa 8 pas 5184En T& eidn TGV dAyePp. TapaoTaCEwY, uE Trolov
TpoTrov B4 elpiokwper Tas dpBPNTIKGS TINGS Twv ki Téy yevikdTepoy B éxte-
Aduey Tpatels pE GAyePpikds TAPXOTACELS.

49, AKEPAION MONOQNYMON.

A) "‘Opiopédc. "Aképarov povivopov d¢ mpdg td ypappate, ta omola weplé-
xEL, AéyeTal 1) maphctacts, sig tv omoiav Exg onpeiwbij povov nolhanlaciuopog
ini t@v ypappdrov tg, ol 8¢ ikOitan avtdV eival @uoikol dpibpoi.

My. of &AyePpikal mopooctéoes 4u, au, 2mp, Tx%y, — 3w, Tafly,
— —i—xwm‘? glvon AKEPOIQ LOVGVUPK.

« . 2 N b . u \ 5
H TTAPACTATIS — - e Y Elval GKEPAIOV UOVWVUHPOY, OTOV TO O €1VXl OTQ-
o

Bep&. Edw TO o given peToPAnTr, TOTE f) TapdoTaois oUTh Sev elven  dképaiov
HOVCOVUHOY.

*Emrions 1) mwapdoTacts (A= 3)a®P, Stov TO A elven oTadepd, elven dixe-
poiov povaovupov, &vdd dtav T A elvar petafAnTd), 8&v elvan A TapdoTacis alTh
&KEPQIOY HOVCOVUHOV.

Eis m&v povovupoy Epopudlovtor ai yvwoTai i816TNTE TOU yiwopévoy
Kol TGOV duvdpewy.

TT.x. T povcovupov A = 5x2% (— 2)y2 (— 3) xw yp&eeTan
A=50=2)-(=3) x3 - x -y w (Biotl ;) fj ki A =30x% e (Sioti ;)

‘H popen A = 30x%%w AéyeTal TeMKN poper) ToU povwvipou A.

MMaw povdvupov §& AcpPdveton UTTo Ty TEAKNY TOU HOPETIV.

IMav povdvopov pidic petaPintiig x Exel telknyv popenv ax*, &mov 1O «
glvan oTabfepd kol p e N (N = 10 olvohor TGV QUIIKEY)

ITév povévopov 800 petefintdv x kal y Exst tehkiv poponv ax'y’, dmou
10 o elvon oTobepd kai peN kel veN.

EdkdAws emexTelvopsy S1& THY TEAIKTY LOPPT|Y PovevUUoU TPIGw KATT peTa-
BAN TV,
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B) Evvteheotils kai kbprov mocdv povevopov. ‘O amlpnnikog mapaymv
£vog povavipov réyetar suvicheotig tob povovipov. To Eyypappatov pépog Evog
povovipov (dni. ai petaPinrai pi todg #kBitag Twv) AEyeTar KOPLOV OGOV TOD
pLOVOVOpOVL.

s 3 4 S e AT i Fgulsma:
TT.x. ToU povewwipou — = x*y ouvTeAeoTTs elvan 6 — —~ Kai KUpiov Trood T

x%y. ToU wo? ourteheoTns elvar 6 + 1 (oUBéTepov oToryeiov Tou ToAAaTAGCIC-
opol) kol kUplov TToodv TO wes, Tou — x* elvar ouvTereaTns & — 1, Bi1dT — x4 =
=(=1)-x* ’Edw elvon A oToBepd, TéTE TGV povwvUpwy —% a’p, (A — 1) x?yw?
OUVTEAECTT)S duTigTOlX oS elven % kai (A—1), kUprov 8¢ Troody TO o3P kol x2y w?,

I') Babpog povovipov. BaBpog pevavipov dg mpog piav tov petafinciv ré-
yetar 6 EkOétng, tov dmolov Exer 1) petofineh eig ©0 povdvopov, dg npds mepio-
cotépag 62 perafhnras tov Aéyetar 10 GOpolopa tdv EkOstdv, todg dmoiovg Exouvv
avtai &ig 10 povdvupov.

Ty, 16 — Tx*y%w elvan TetdpTou PoBpol cs Tpds X, SeuTépou 6 Tpds v,
TRWTOV G5 TPds w, EkTou dos Tpds x kal v, ERBouoU ds Tpds X, ¥, w KA. *Emel-
&1 elvon x® =1, &tav x # 0, kéBe oTafepd YpdpeTal YO HOpenV HovwvUpou
HnBevicol Babuol dos Tpds ulav f meplocoTépas peTaPAnTas T.X. 7 = 7X°, —3 =
= —3x00°.

Ké&be povdovupov elvan pmBevikoU Pobuol cos mpods piow peTaPAnThv, THY
omolew Bev mepiéyer. Ty, 16 — 20®x? efvon pnBevikoU Pafuol s Tpds y, 81611
ypdgeTan — 2a?x2y’,

To povawupoy, ax®, érav elvar o = 0, Aédyetan pndevikdv povdvopov. To
undevikov povcovupov Blvaral va Eyn doacdnToTe peTaPAnTas kai pé ka&be Pa-
Guov.

To povewupov x efvan TpodTou PaBuol s Tpds THY peTaPAnTiv X Kad
Exer ouvteAeoThy Tov 4+ 1, &6y 16 —x elvan &mwions TrpdoTou PaBpoU ds Tpds x
ué ouvreAeoTny —l.

A) Khoopotikdv poveovopov. Klaopatikov povodvopov Aéyeta kabe dhye-
Ppixn TapdcTacis gis TNV Omolav Exel onueiwdi] povor TroAAQTTAGCIAONOS Tl
TGV PeTaPANTEY Tns, dila pepikoi (if koi 6hot) &k t@v EkBetdv tov &ivar ap-
vijtikol Gxépaiol.

Tx. | mapdoTacts 20°p~2 elvan Bva KAcopaTikdy poviovupov. "Emreaidn

(Keg. IV § 44) elvon P2 = —, ToUTO YpdgeTal : 263 BE N xai 29, , OTrov

Lt
ﬁ2 BE 2

3
B # 0. 'Emions 76 KAGOUTIKOV HovevULOY — % x~ 2% y3w—® ypaesTan

-3
Tx2a® |
dmou elvan xw # 0. “Qoe :

T& KAaouaTIKG poveovuua elvar dAyePpikad TapooTdoels, sis Tas omolas Exel
onueiwdf kai Biadpects Si1&  petoPAnTis. Elvan ToUTa mnAika  dkepaicov
poveovUpey kol B Ta éetdowpey dpydTepov. Els Td duéows Emdpeva 8& doyo-
AnfGuey povor uE drépaial poVEVULA.
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AXKHEIEIZ

112) Bewpolpey T& Tplywve, T& Soia Exouv s P&ow Sobiv eUBUypappov Tuijua AB.
~Av évds EE alTdv TO Gwos elven v, Tolov elvan TO ¢upadov Tou ; Els Thy TaphaTaow alThv
ToU tuPabol Spioate Tés oTabepds kal TS peTaPAnTés. Eav efvan povewupov, Toios elvat &
ouvTeEAEoTTS, TTolov TO KUplov Tooov kKai Tolos 6 Pabuds Tou ;

113) *H éxris &vos kUkAou elvan aroixeiov ToU ouvdhou Z = { 1,3,5 }. N& Umohoyio8i
& EppaBdv ToU xUxhou. Tola elven fi yevikd) ékgpaois ToU tuPadou ToU kikAou ; "Edv elvat
povévupov Troios efval & ouvTeAeoTis, TTolov T KUplov Toody Kai Toios 6 Paducs Tov ;

114) Oewpoluey Td olvohov T&Y Tpameliwy. "Av ol Béoes tvos ¢ auTdv elvan B xal
B, T Bt Uyos v, Toiov elvan TO tupaSév Tou ; Eis Ty Ekppaow alTiy ToU dufadol moiat elvan
al peTaPAnTal kal els Toiov cuvohov &piBucY TrpéEl v& dvmikn k&le pia;

115) Oewpolpey T& glvoov TGV &pBadv KUKMKGY keovev. ‘Evds #E alTdv A s THs
P&oews elvar R xal 16 Oyos v. TMoia elvai ) Exppaois ToU dykou V ; "Eav elvat povcovupoy 1
Exppacts aUTn, Trolos elvan & ouvteheoTd]s, TO KUplov Toody kal & Pabuds Tou |

116) N& eUpebfi & ouvteheoTris, TO KUplov ooV kol & PaBpsds s Tpos piau fi mepto-

goTépas HETAPANTSS TEV HOVGVUPGY : 3 . *l_ X3, Xy, — 20P%, 356wiyixtia, Axty
P 4 X 5

— e A A Y7 5 SR Y3

(¢ —U'I'EIEPOZ),—TXLV, 7 xyw?, — Pysw z,Tu[iy.

117) N& TeBolv Umd Thy TeAwijy Toov Uop@hy T& HOVEVUHA :
2 1 3 =1
s = et NeEv il B:(-__x“ “‘)(_x“z) 4xyz?).
Gt (i) it e e
o RN 12 1 . ST f il
F={—= T) <. ?X“QB“ (_ TX\{J) kad v& eUpedf] & ouvTedeoTrs, TO xUpiov TO-

gév, & Pabuds s Tpos piav 7 TEPITTOTEPTS ueTaPANTAS QUTEV.

50. H LYNAPTHEIZ MONQNYMON.

A) "ApiBuntiki) TR povavopov mag petafinriis. "Eotwd TO  HOVGVUHOY
2x Tis peTaPAnTis X. Supporifopey ToUTo pE TO @(x) SnA. BeTouey : o(x) =2x.
Ak THY Ty X = — 3 1| dpifpnTikd Tiph (§ 48) ToU povwvpou ToUTou
elven —6. Auvépeda v ypdyouey : @ (—3) =2 (— 3) = —6. "Edw AdPoopev O
ouvoloy Z :{ 0,1,5, — %} kad elven x €3, T6Te af &pifunTikad Tipal ToU po-

voowdpou 2x elvan TS oUvolov : E={ 032 110 m%é} Eis k&b x €Z &vmioTol-

¥ileTan 81& ToU poveovipou @(x) Eva kad pdvov Evac oToiKElOV ToU E. OUTw elvan

GEoM 2l =10, -

Ancikovietal Aowmov 10 X povoonudavrog gig o E.
‘Etrouéveds EYopey piav ouvaptnelv, Thy

p:VXEXL—9(XEE

‘H ocuvépTtnols aiTh @ elval pic GUVEPTNOILS - pOVAVUROV tob x pé me-
Siov opiopod TO = kol mediov mpdv TO cUvohov E. ‘H peroPAnTh X, 7 omoia
elvon TUXdY oToryeTov apyétomov &md kamolo &pifuoguvoior = AéyeTon avekap-
tntog peraPineil, ) 5¢ elkdv alToU ¢ (X) Aéyeton EEmprnuévn petafini.

*Erreidty els kéBe dpydTutov x € X Bid Tfis ouvapTrioews @ vTioToryileTal
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pioc kod povov eikav, ) &pIBUNTIKY TiW Tol poveviuou ¢ (x) € E, 8nuioupyolv-
Tou SiareTaypdva [ebyn dmreos T (0, 0), (1,2), (5,10) ke yevikdss TO (x, ¢ (x)).
2UNgwvoULEy & oupBoAilwiey THY eikéva ¢ (X) Tol &pyeTUTrou X pE TO Ypdupo
Y, OnA. BéTouey y = ¢ (X) 1) kot y = 2x. Tdre wébe SlaTeTarypevoy (eUyos TiuGw
TV peTaPANTEY Exel THY popety (X, Vo). TO cUvoAov oty Té&v SiaTeTary-
ueveow euy@u, &moTeAel THY GUVEPTNOIV — POVIULOY ¢ (x) kai eivon Eva dro-
oivolov 1o Kapteowavod yivopévou T x E.

B) Movavopov nepocotipov petafrntdv. “Eorw TO povdwupoy Do
1o omoiov oupBoAilouev 1 ¢ (x, z) = 2x%2. ’Edv 16 piv x elvan oToIKElov TOU
owohou %, = {—1,0,2 }, 16 & z ToU T, = {3, 5}, TéTe oxnuaTilovTten SioTe-
Toypive (eOyn (x,2) €3, X 3, kai ey kobva: dmo el dvTicToyileTon g
elkeov 1 Gpdunmikn Tipd @ (X, ) ToU BobévTos poveovipou. Il —— 1
kalz = 3 8nA. 8116 (— 1,3) dvmioToryiletoa A Tiph 2 - (=1)2-3=2-(—1)-3=
=—6 ToU povaavipou. Mpdpopey ouvificss @ @ (—1,3) =2 (— 1)3-3 = — 6. A1k
76 (2,5) dwrioToiyos ek efvan 7 &PIBUNTIKY TipR ToU HOVGVULOU (2,5 =
=2:2:5=2-8-5=280. Tevikéds els 10 (x, z) dvmioToIkileran s eikcoy T
9 (x, z).

‘Emeaidh £ X2, = { (— 1,3), (= 1,5), (0,3), (0,5), (2,3), (2,5) }, dvmioToi-
X@s TO oUvodov TG sixdveov elven E = { — 6, — 10, 0, 48, 80 }. Ta Levyn (0, 3)
kai (0, 5) Exowv G5 eikdva o 0. TTdAw Aotmdy Snuiovpyeital pla ouvdpTnols -
Hovawuuoy pE d0o dveEaptiitovg petaflntas, TS X €2, kal z €Z,, éinpTnpévnu
HeToBAnTAY TO povdwupov ¢ (x, z) = 2x3%2, mediov Spiouol TO I, X P, Kol e
diov Tipddv 16 E. ‘Ouoicos éteTdlovTan CUVCPTIOELS - LOVCOVUMAL TEPLOCOTEPGOY
veToPANTGY. "ATd Tous duwTépeo Urohoy1ouoUs &piBunTikGy TG HovwvUpou,
Eyoper 611 :

Awd v droloyicwpev Ty apluntikiy TRy £vog povovopou d1d dobzicag
TG t@v petafhnt@v tov shpickopev mpdtov Tag Suvapelc TEOV petafintdv
Kai katémy 1o ywvopevov tdv EEayopivov.

I') “Opowe povéovopa. “Opowa Léyovior té povirvope, té dmoia Eyovv 10 abTO
KOpLOV oGOV,

Ty, Té: 0,2%5, — 7x°5, ‘g x% elven Spoia povavupa, kados kad T 3xty2,—2x%y2
T Suoiax poveovupa Sixgépouy, &v Biaépouy, uévov KaTd TV GUVTEAETTHY.

Ta 6pore povovopa pé ovviehsotiag aviiBétoug, héyoviar avtifsra. M.x.
T& 2xy°z, — 2xy%z elvon duTifeTa povewuua.

Auvépeda v Bewopricwpey bs Spoia Hoviowupa s Trpds piaw 7| TEplocoTé-
pos peTaPAnTSs Toov, Yowpls va elven dpolar dog Tpos OAas TAS WeTaAPANTES Towv.
My, & 18x%yw, — doxe elvan Spolo dog TPOS TAS HeTOPANTAS TWV X Ked .

51. MPAEEIL EIIl TON AKEPAION MONQNYMON.

Al mpddes & TOY TporypaTikGy Gp1fudsy yivovton kol 7 TéY poveovy-
poov, B16T1 kéde povawuuov elvan Evag TPXYHaTIKOS &pifuds, dtav of peToPAn-
Tai Tou dumkowy s TO R. loyour Aorrov SAan ai yvwoTal pos 1B16TRTES TG
mpdtewy (GuTipeTaBeTikY, TPOCETCIPIoTIKT, KATT).
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A) Ipécheoic povovipov. (Atv 8& etdowuey T dpaipeay, 81671 1 &@ai-
peCS CXETIKOU &p1fpol &mro &AAov dvdryeTan elg T Tpdoheaiv Tou dyTiBETOU TOV).

Ala v mpocBicmpev povvopa ypagopev 10 Eva katémy Tob drlov pé 10
npd adt@dv mpoomuov. ‘H rapastac, mob mpokdnTel, Aéystan GOporopo THV do-
0ivimv povevopov i dpov.

Tl.y. TO &Bpoioua TGV povewvipwy : — 3x*4, 2x5, 8x2, — % x elvor A Tapd-

oTaols ¢ — 3x* 4 2x3 4 8x® — —:;— x. AUTn AéyeTan kol molvdvopov. AVTIOTPO-

@ws TO ToAuGVUHOY 227y — 3zy? — azy + 10 elven &Bpoioua TE&Y poveoviucoy
A &pwv : 2z%y, — 3zy?, — azy, 10.

B) “Avoywyi dpoiov dpov. Eivon yvwoTdv &1 loybea eis 7o R 1A iodTns :
@®: @+p+yIp=o0p+pp+yp kai & odThs 7 :
ap +Bp +yr = (@ + B +1pr (2) (Bati ;)

Kord Thy (2) Adyouev &1 glg 10 @Oporopa ap + B + yp 10 p eivar Kowdg
rapiyov v dpwv kai n tEayetm iktog napevbictng, 10 &¢ dbporopa Tpénetar
gic ywopsvov mapayoéviov (a + B + vp.

To &Bpoiopa Ac1Troy TV duoiwy povawipwy @ — 5x?, 7x?, 12x3, — 2x3 elvan :
_5x3 4 7x3+ 12x3 —2x3 = (=5 + 7 + 12 — 2)x® = 12x°

Errlong elvan @ 7,5a2y® — 2,50%y° + 6y® — 12a%y® = — oy®

“Qoe : To GOporopa dHpoioy povavopmy givar povdvopov Spotov mpog abd,
10 Omoiov Exel cuviehestiiv T0 @Bpoiopa TV GUVIEAEGTOV TOV.

To &bpoiopa Buo avnibitwoy poveovtpev eivar 0. Ty, T& dvrifeTa poveo-
pupa @ To?Px3,—Ta2Px® Exowr &@polopa: Topx® — Ta?px?® = (7 — T)oPx® = 0.

‘H Trpbobecis Gpoiwy povwvipcy Aéyetal Kol @vaywoyih poioy Gpov.

AZKHZIEIZ

: 1 1
118) Eis 1o oUvodov Z = {—3—, -1,0, -5 2} GpileTon 1) ouvdpTnals @(x) = 6x*

Né& eUpedij TO oUvolov TGV eikdvawy E.
1
119) Eis 16 olvohov X = { =1,01,2, T} SpileTan 1) ouvépTnols @ (x) = 4x'. N&
eUpeboly dpyéTuta X € X, T& OTola v Exouv THY aUThY eikéva,

1 .
120) AfSovton T& cUvodx X = {—2, —i], 0, —2—} kol F; = {1,2,3}. Na eUpefouv ai

&p1BunTiked Tipadl TOU @ (X, @) = — 3x%y, t&v X€E, kal YE
121) N& eUpeBoiv  ai  dpifunTiked Twad  Tdv  poveovipwv  4aPx, — 20p%xy
2 2
— 5 apxy? —7oPixw, — X2t STaw a=—2,p="7", x=-3y="73,0=-1

1
122) Td ouvolov Z = {— 3, =2, =L = 1,0} &rmeikovileTon TpddTov WE THY @ (X) =

= 3x% kal katémv pé Thv f(x) = 3x%
Né& etipefolv T& olvora Tédw ekévev E = ¢ (T) rkal E, = () kal & olvoda E WiE]
xai E M E,. Toix otoixela ToU X Egowv Thy adThy elkdva els Tds o dmekovioes ;

123) Td ocUvoAov pOV@UUHGY:
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3 1
3= {— 2X,? x2, Tx, — 8x3, — 5 X%, 2x, —x%, 0 ,1x% 5x! } vaxwpiobij els kKA&-

otls Opoiwy povwUpwy.
124) N& yivoww of Trpdters :
2 1
«) —3x® 4+ 5x—(—2x)—5x B) oy (D) S G
y) 3a’Bx — 20B2y— 4a?Bx + Safty — SaPxy

I') Ilodhenhacracpog povovipomv. Aid va TOACTTAGOIACWUEY BOVEOVUND,
aynuatifouey Eva yiwduevov - povavupor -, TO &Troiov Tepiéxel OAous ToUs Tra-
payovTas T@Y poveovUuwy kad pévor olTolUs. TS LoveVULOY TOUTO TIPETTEL VX
AdPn Ty TeAwny Tou upopeny (§ 43 A).

TT.X. T& ywdpevov T&v povewwipewy @ A = — —2—){437, B = 8xyfw elvan :
A-B= (—— %x‘y ) - (Bxylw) = — %x‘y Bxyiw = — -g‘ 8xixyyiw =
= 24 x5y
=— = x’ytw.

‘Qote : To ywvopevov povovipov sivar Eve povovopov, 1o omolov Exel g
SUVIELESTH|V T YvOpevoy @V ouvicheot®v Tdv S00iviov povovipmv kai ko-
pLov mogdv TO YLVOpEVOY T@V Kupiov Rocdy abTdyY.

Eis plow BUvomw poveoriuou EpappéleTtan 1 i816Tns «nidg dydveta YLvo-
pevov gig dovapy kai ddvapg i dvvapive.,

Thy. (2x%)% =22 (x3)? = 4x§, (— 3x%y%)3 = (— 3)% (x)%(y?)® = — 27x12ys,

‘Edv T& A, B, T, elven dmroradnmoTe poveovupa O Yivéuevdv Twv SUvaTo
va ypaef] ABI fj BAT #) FAB k. *Errions elven (AB)I = (AM)B = A (BI).

AZKHZIEIZ

125) N& yivow ol mpékes :
1 1 2 3
@) (-40) (- 7 X (~5 %) B) (— 5 X9 (- 5 x%) - (10x)
1 1
Y) Gx¥) (- 2x) B) (—2x)t (X ©) (— 3 x9) (= 5 X
126) N& yivowr af mpdters :

I3 2
@) (~3 @) (= 5= @) (=300t B) Sykt <29k (— k) (ue N).

1 7 7 1 2 1
¥) [(ox®)] (erx®)s - (F @2) 8) (772" (= 3 x¥'w) &) (— 7 «®Px?)(— Fapxy)(SPyp).
127) Né& 6p1o6i) 6 guvteAeoTis kad & Babuds dis Tpds Tés HemPANTS X, Y, 2 ToU yvo-
3 1
uévou ( 7 X'y (- 5 XPz) - (dxyz?).

A) Awipeoig povovipov. AiSovron T& povawupa A = 16x°y4 kal B =
=—4x?y? kai éoTe &T1 UTrépye! Eve TpiTov dxépaiov povdovupov I, T6 STroiov TroA-
Aamhaaiaouevor émi TO B vk 8181 ywdpevoy T6 A. O& elven : A=B-T. To T
Atyeton 10 mnhikov Tiig Sunpéosng A Sia B, 10 A Aéyetan 6 Srarpetiog kol T B 6 Si-
apétng ouTiis. O©& AcuPdveton mavtote B # 0. ‘H Sicipecis A 8i1& B &i8e1 Trm)-
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St
Afkov @ A : B = l6x3y* : (— 4x?y?) =1—i];'.:jp” = — 4x%y?, oTe elvan [ = — 4x%y"
Eis Thv Sidpeow oy Epapuoletan 1 B1oTns TG Suvdpewy at i a’ = at

&mrou of W kol v efven diépaiol pm &pvnTixol kal b = v.

“Yrapyel 1o eniikov I dg dképaioy povavopov Grav, kai povov rav, 6 Sun-
petéog A mepiEyn tobg mapdyoviag Tl Swapetéov B kai kabéve pi tkbBETV igov i
pEYaAOTEPOV.

Iopadeiypata lov) (F% d“ﬁ“’y) SBaty)i=— -;—{52, tw o Oxady #0.
209) (—Lx0yh) :(2xy)) = v xy #0.
w! s ap

1 4 - ﬁ_]' 2 S e
3ov) (——2— x30w ).(—3xw)A—6- 2o S e EV RO 7,0,

Té TrnAikov Bév elvan AxEpaIov HOVCOVULOV. Elvan khaopatikov (§ 49, A).

AZKHZEIZ

128) N& ebpedfj T TrnAikov T&Y Siopéoecov

o) (= 20x5) : (5%%) B) (= 15x%) :(— -g_ %)

¥) (= 3x8)0 5 (=2x%) 5) (= 4x° : (2x7)°

129) N& ebpedfi T& TnAixov T&v Sropéoecy

o) (Gaw) © (= 2awh) B) (— 6xiy?) (- 2xy?) _

Y) (5 X9t) : (-xy) §) (Txiyiw) (— 2x299) : (= 14x'yw)

130) N& ebpebfi To mnAikov TGV Bicupéoecov
o) (2B)? (= 3oBry)? - (— 4etpy?) - (= 3By
B) (-2 ctpye- (—apty) ¢ (= 5 B

52. AKEPAIA TIOAYQNYMA.

A) ‘Opropés. *Axéparov molvdvopoy kaheiton 0 (&hyepprxov) dOporopa axe-
paiov povovopwv, ik tdv onoiwv 800 Tovhayietov givar dvopoud.

T& poviovupe, Té&V Smoicov TO &Bpotopa (§ 51, A) drroTeel fva oAU
vupoy Aéyoutal Kai Gpor Tob molveovipov, o 5t peToPAnTad aUTév elvon ai
petaPintai tod moivevopov. Elvcn gavepov O Exouev ToAvcovupa pE plaw
kol TrepiocoTépas veTaPAnTas. Thy. T6 2002 — 500 4 7 elvon pids petaPAnTis, THs
w, d TO 3x?y — 2xz? 4 8z elvan TTOAUCOVUHOY TPIY HETGPANTEY, TEV X, Y, Z
&g’ Soov Btv dplotn dos oTabepd kaveva &md T YpdupaTa aUTE.

Eis k&@e ToAucovuLoy té Spot povdvopa dvtikabioTavTal pé T &bpolopd
Teov, TO drolov eupiokeTen ik Tiis Gvayeydig aUTGV. Ty :

—3x4+—;—x2——; X: +8x‘—%x2+x4+ 15:6x‘+3x2—-]?x+ 15 kai
2x?y® — 5x% + 3x%° —2x°y + 7x?y — 6x% = 5x?%y® 4 2x%y — 8xy.
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ZupPotixdds Ypagopey : O (x) = 6x4  3x2 — % x4 15

®© (x,y) = 5x%y® + 2x%y — 8x%y

Eis 7& @ (x) kol @ (x,y) &tv Umépyour duoiol Spor. Ta ToAudwupe adTe
Aéyovran ovventuypéva 7 évmypéva Trohudvupa. IMav avnypévov molvdvopov
ke 8o Gpovg héystan Srdvupov, pé tpeig Gpovg Aéyetam TPLOVUHOV.

Oftw 7& 3x* —5x, ax¥ — B, —4xyw + 2aP elven Sicdvupe, T& &
3xt 4+ 6x2—12, x%y + aw + Y, oax®+ Bx + v elvan Tprchuupa. TTaw poveovupov
BecopeiTan g GUVETTTUY péVOY TTOAUGIUOY Tly. 2x5 = 2x5 4 Ox? 4 0x?® ++ 7x2—7x2.

Eig kdfe moAuddvupov elvan Buvard of pot v ToTrofeTnBoly KaTd TPOTTOV,
doTe of ékBéton wds peTaPAnTRs va Paivour alfcvduevol (avioboar dvvéapeic)
fi haTToUpevol (katiobom duvapsig). (I816Tns THs dvTiueTadioews 1 Tfs &Bia-
poplas s Tpds THY Béow els TO &dpoiopa).

Tl.x. of é&féton Tol x eis 70 ® (x) =5x% —2x% & 7xZ 4 15x — 6 Badvouv
eAaTToUpevol. Efvan 0 @ (x) Sretetaypévov kata tag kaTovoag tob x. To O (w)=

5 : S , e v ey
=2 = Wt 13 w? — 8 w® elvan Sratetaypévov kata tag aviovsag tof ®, TO Bi

@ (x,y) = 3x* + 2x%y — 5xy® — y* elven SiateTaypbvor ko Tds KoTIoUoGs Tou
X kal KaT& TS dwiovoas ToU .

Mndevikov Aéyetan TO ToAudvupov, ToU &troiou 8ol of Spor elvan pnde-
VIKG  LOVOVUNQ.

"Avtifeta elvon BUo TroAucovupc, Srav Exouv ToUs Spous dud BUo &uTiBé-
Tous TL.Y. T& 3xfy —5x%y% + 4y — 7 kol — 3x%y + 5x%y% — 4y + 7 elvon &uTi-
BeTar.

B) Babpog mohvevipov. Bulpig molvevipov g mpog piav tov petaPinriv
Aéyeran 6 péyiotog dnd todg Ekbétag, tobg omoiovg Exsl 1| petafinti sig todg Gpovg
100 molvwvipou.

Thx. 76 mwohudwupor —2x3y + dxy? — Txy? 4 6x + @i — 12 =TT (x, W)
elvar tezdprov Pabuol s mpds x kal mEpmTOL i TPOS W,

Bafpig mohvovopov @3 mpog neplocotépag petafinras héyerar 6 péyictog
dnd todg fubpods 1@y poveavopwy tov ds Tpog tag petaPintag avtac.

Ot 16 TponyoUuevoy ToAudvupoy TT (x, ) elvan o5 TS TS HETCPAT -
TS TOV X, Y EkToU Babuol, 8iéT1 HeyloToPdBulos Spos Tou efvon TO povdwupoy
—Tx%y2?, 15 dmoiov eival Ektov Pabuol cos Trpds X, W,

T moAudwupor D(g, B, ) = 5a?P? — 2a3py* + % af?y? — 7y elven Tpi-
Tou PaBuou s pds o, TpiTou dg Tpds B, TeT&pTOU s TTPoS Y, TEPTTTOU o
mpos o kol B, EBBopou s PSS o kal y, TéuTTTOU ™pos B kel y kai dy8dou
&g mpds o, B, y.

I') Cevikny poppi) Gkepaiov mohvmvipon puostod BaBuod ds mpog piav pe-
TafAnTiy x.

Taw CUVETITUY VoY Gképaiov Tro?\uc'ovuuo{) elvar BuvaTdy vd SiatdoosTan
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ko TAS dvioUoas f) kaTloUoas Suvauels Wds peTaPAnTis Tou. OlTw X T0
D) = 3x%—2x* + 7x* — % x2 4 8x + 47 xabds kal TO

F (x, ¢) = — 2x%y — 4x3¢°® -+ 13xy — gt ebvan BiaTeTarypéva KaT& TAS KOTIOU-
gos BUVEHELS TS peTaPAnTis X, &V TO

T (w0, X) = % 03 — 50X + 2c0?x% — 7x3 elvan SiaTeTaypévor  KoTd TAS dviou-

gas TOU X.

“Eva TroAucovupoy ¢s Tpds piav peTaPAnTiy TOUu X BIOTETCY MEVOY KOTX

&g kaToUoas Suvéuels aTis B& Exn ThHy YEVIKT)Y BOPPNY :
ApxF 4 ApxHl 4 AgxM-t - Agxtt 4 L A B Yy (@)}
gwou & p elvcn puotkds &pifuss kal of cuvteheaTal Ay, Ay, Ay, o A, Ay e
dpiouévol &piBuol fj TapacTATE SweEdpTnTol THs ueTaPAnTiis x. To moAu-
wuov (1) elven puocToU Badpol, &ow elvan A, # 0.
*Edw SiaTaybij ToUTo Kat& TdS QuioUoas ToU X AcpBdvel THY LOPPTY !
A+ A x+A XA+ L + AP 4 Agxt )

‘E&w 8hot of cuvteheotad Tou (1)elven Sidgopor Tol pnbevds TO Troluc-
yupov Adyetcn mhiipes. T dvetépe moAvowupa @ (x), F(x,y), Z (v, x) ot
mAPT s TIPS THY peTaPAnTOY X.

“Eva pry TrAfipes TTOAUGIULOY &5 Tpos plaw peTaPANTAY TOu AfyeTal kol
Barés. Ty, T 2axt — Sa?x? 4 8x efven EANMITTES Cog TTPOS TO X.

“Eva EAAITTES TrOAUGVUNOY BUvarTan v cUPTIAT pwbi B1& unBevik@dy pove-
popeov ko vé A&GPn TH popefy TATpous ToAuwvipou. TT.y. T6 5x* +7x YpdgeTal
5x% 4+ 0x3 + Ox2 4 7x + O.

A) “Opoyevig mohlvdvopov. “Eva éxépuiov moluvdvopov Aéyeton Opoyeveg
Stav Ghot Tou of Gpor eivar Tod adtod Pubuod dg mpds Tdg petaflnric Tov.

My. To moAucwupov 3X — 2y + elvon Spoyevés mpdTou Pabuol, TO
X2 — 7xy -+ 4p? dpoyevis Seutépou Pabuol, TO X 2xPy — % xy24+-5¢° Spo-
yevés TpiTou Paduou, g TPOs TAS peToPAnTés Teov. T ToAuwIUHOY
— 4B + 2aPy — By? + yol elvan Suoyeves TpiTou Babuol ds Tpds o, B, -

"Edw of &pol &vds Tohuwviuou ypagolv ko Suddas, doTe kabe pia ¢t
Ty v& elvan Suoyevds ToAudvupoy kol O Papos Suoyeveias TN Bidpopos TOU
PadBuol Tév Utroroitrewy, B Asywpev &1L TO TroAucovupov elvan Sratetaypévov
ka@ opoyeveig opadug . TO (5a® — 24P + 30B?) + (af + PP —aP) — Qo+
+ B) + 13 elvan BiareTarypévoy el Téooopas Spoyevels opGdos.

E) “Toa mohvdvopa. Avo moAudvupa Aéyovtal ioa, Stov Exou THY QUTHV
GUVETTTUYREVTIV HopPny, Snhadn of épol Tww elvan dwd Buo ToU adTou Pabuol
s TTpos Tas WETAPATTAS ToW Kol pe ToUs aif'rotré GUVTEAETTAS.

My To ®(x,y) =—3x*+ 2xy? —5xy + Txy* + xy — ¢ + 5xy Kol

1o TI(x, @) = — 3x% + 9xy? — 4xy — ¢? + 5x%y elvan foa, Bi6mi 70
I (x, ) elvan 7y ouvetTUypévn Lopen ToU @ (X, ). Ta Blo moAucvupa ® (x, §)
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kal TT(x, w) Aéyoper &11 TavTilovran kai f iodTns @ (x, w) =TT (x, W) AéyeTon
TaVTOTNG.

IT) Kvkhiki| petatpori] ypoppérev — Zoppetpika molv@vopd.

Aidetan 0 moAucdwupov T (, B, ¥) = 302 — 283 + 5y% — TaPy. ’Edqv eis
ToUTo &Trou & e TO B, Srou B 1O ¥ katl SroU ¥ T @, TPOKYTTTEL TO TOAUGVULOY
(e, B, ¥) = 3p2 — 2y3 + 502 — TPy Adyopev &1 T M'(e, B, y) Trpokékuye
&md 16 TT (o, B, y) 81 kukhikfig peratponiic Té&w YpaupaTwy a, B, y. ‘Opoics
dmo O I (e, B, ¥) B1& kUKAIKFis peTaTpoTHis TGV @, B, Y TIPOKUTITEL TO TrOAUCO-
vupov TT7 (o, B, y) = 3y — 2a® 4 5P — Tyap.

‘H xukhikf) peToTpotrh) petaty SUo uévoy ypapudTwy AX. TGV o ki P
els fvar moAvcowupoy yiveten Bi1& THs duTikoTaoTdoEws TOU & B1& ToU B kal ToU
P 81 ToU a. “H petarpord) altn Aéyetan kad Evadlhayi tdV o xai B. ATTO TS
moAvavupoy O (&, B, ¥) = — 5o + 2B% — 4o + aty —yt &' vodhayfis THHV
o kad B mpokUmTel TO O (a, B, ¥) = — 5p? + 20@ — 4Ba + By — vy

"Av &y Todvdvupoy St peTaBdMeTan Bi1i TS gvaAAayfis SUo ypaup&-
Tew Tou B Abyeton cuppetpikov dx eds T& ypdupaTa aUTE.

TLy. 10 mohuchvupor ® (x, y) = x2 + W2 —T7xy + 6 elvol  oUPPETPIKSY
ws Tpos Tas UETaPAnTds Tou X, w 51811 7 &vodhayt) TEY X, @ 8iBel TO ToAuc-
wuov @ (, x) = @2 4 x2 — Tyx + 6 16 dmolov eivon ioov wt T @ (x, ¥).

To moAucwupoy 5 (%% 4 w?) — 3xw + 29 + 292w — 12 elven CUPHETPIKOY dog
TPOS TR YPAUUATA X, .

Kuklkov ij kokhik@®s coppetpikov Aéyeton Eva TOAVAOVOROV GTav 1] KUKAKT
petatpont) TV ypuppaTOV Tov 8EV O petafaider.

T.x. T& oAudvupa 2 (x + Y+w)—15 3(x2+ 42+ ?) —x —y—w +
+4 x4+ w4 o—8xpw +2, x34 Wi+ w? —2xypw + 15 elvan  kukAikd
OUBHETPIKY TIOAUGWING G35 TTpds Tds HETAPANTAS TwY X, W, w.

"Ecw 70 moAvmvupor @ (x, Y, @) elval oUPLETPIKOY (s TTpdS T HETOBAN-
15 Tou, B1 KUKAIKTS HETXTPOTTITS clTdY TTPOKUTITEL TO TTOAUCOVULOV D (y, @,x)
kal A footng @ (x, ¢, w) = D (g, w, x) efven plo TOUTOTTNS.

To moduavupor K (x +y + z), 8mou k dwetdprnTov Téw X, ¥, z elvan T oAu-
GVULOV CUPUETPIKOY Kad Suoyeves TTpcoTou Pabuol dg TPos X, ¥, z, V& TO
k(x4 y2+2%) + A (xy +yz + zX) elven oupueTpikoy koi Spoyevis SeuTépou
Pobuol, édv T& kA elvan Gel&pTNTY TEWV X, ¥, 2.

AZKHZIEIZ

131) Eis T& Emdpeva Tohudupa vér yivouv af dvaywyal &y dpoiwv Spwv, v& Sp1odij
6 Pafiuds kafievos s pds Ta peTaPAnTES Tou, v eUpedouv T oo kad T& dvTifeTar TTOAUO VLN

23 —5%% 4 3x —x®+ Tx — 8, o — 2aP + B* Xoo® — 3x%w + 120 — 5, Pt a — 2aB,
4xyPo — Txy 4 59 + [2xy — 6xp%0 — 4, — 8 + 10x — 6x° +2x3, 5—12w —xw? +3x%w.

132) Tar émduevar mohudowupa v ypagpolv eis Thv dvnypévny Twv popeny, v evpedi o
Podpos kabBevos ds mpds Tas peTaPANTES Tou Kad v BraTayfij kard Tés dviovoas Suvdpels wids
& aUTdov.
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7x® — 5% + 2x® — 6x4 —x3 + 8x — 13x2 + 45
— 5x2d + 6xyt + 3ys — Bxyt 4 12x%y2 — 4y° + 2xy! —3xy
1 1 D) 1 1

— "3—03“ + TmEX—T wx? + Tm“—x3+mﬂx—7mxﬁ_ 100

2xy —X? + @ —4x + 3y —Sxy —2x® +x —y + 4l

PATrd T& Tohudvupa aUTd Tolov eivar Suoyevés ; molov Biacdooetan kof opddos
odpoyevelas ;

3
133) N& oynuaTicdf 16 woAudvupoy pé Spous Ta uovo’owuoc——s— x4, 2x3, — %, X8,
1 2 ;

- 5 % — 4x3, 5 x4 X5 xal V& ypagd] Umd Thy cuvemrTuypévny Tou popefiv. N& ebpsbfi ©
BaBuds Tou kal v& BiaTaydij katd Tds kaTioUoas Suvduers Tou x. N& &etacdi] ddv efvan mAR-
pes 7| EAAITTES TTOAUGOVUUOV.

134) Eis 16 cUvohov TGV HovWVUHGLY

1 2 g

Z= {7 X3y, Sxy, — 22Xy, 5 Xy, 4X°y, —4xy®, = Xy, Zxy?, —xPy }vé ebpedolv al
KA&oels TG Spoiwy poveripwy. N& oxnuaTiodd TO moAudvupov pé dpous T& oTolxela: TOU
= Toios elvan & PaBuds ToU ToAvwvUpou ToUTou s Tpos X, g Tpos Y, G TPOS X Kal i ;
N& Siaray8f To6 ToAudvupoy katd T&s &vioUcas ToU . N& fetacij tv eivon ouupeTpikdy
s TTpds Tas HeTaPANTES TOu.

53. H ZYNAPTHEZIZ ITOAYQNYMON.

A) “ApifpnTiki Tpd molvevipov mag perapinrijc. Aibeton TO moAuG-
vupor @ (x) = 7x® — 3x2 + 5x — 6 Tijs weTaPAnris x. 'Ecw 1 x efvan oToryeioy
Evds ouvdAou dpBucy Ay, Tou == {—1,0,1,2, }, ToTe Bicx ke x €Z S1x Tou
ToAuwwipou @ (x) B& opiletan pia dvtioToixos elkdv. A va Umohoylowuey
THY elkdvar fvds &pyeTUmToU T.¥. ToU X = 2, Uoloyilouey k&e Spov Tol O (x)
THY &piBunTikiy Tipny (§ 50, A) 81& x = 2 kal TpooBéTousy Tds Tiwds. O Exco-
eV Blec x =2 :

D) =7-22—-3-224+5-2—-6=7-8-3-445-2-6=56-12+10—
— 6 =48.

Mt Suotov TpdTrov edplokousy : ® (— 1) = — 21, ®(0) = — 6 kal @ (1) =3.
TS cUvohov TGV eixdvewr evan E= {—21, -6, 3,48 }.

‘H elpeois THs sikévos @ (o) Ewds &pyeTUTOU X = a AéyeTan kol broko-
yiopdg tiig api@pnrikiis tipfig ToU ToAvwwipou @ (x) Bk x = a.

Ag vé drohoyicopey v apldpnukiv npfy évog molvavopov i dobel-
cov Tpfv tig petaPintiig tov tmoloyilopev tiv apunuikiy Tipfv kdbe Gpov
tov Kai mpocOitopsy tag ebpebeicag Tyag 1dv dpov Tov.

Mt T dvwoTépod Exouev TTY ATEIKOVIC :

©:¥x:xeX -0 =(7x*—3x*+5x—6) €E.

‘H &meikdvicis Tou = eis 170 E elven povoorpavTos, émopéves Exouey plov
cuvdpTnow, fi émoia B& Aédyetan kad
cvvaptnelg — molvdvopoy @ (x) = 7x® — 3x* 4 5x — 6.

To = elvon &va oUvolov oyeTikdv dpifpdy | kai aiTo 1o R, émote 10 E
Ba elvan Bva &piBunTikdy oUvoAov.
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B) Molvdvopa mepiocotépov perafrnrdv. Aideton 1O TToAucvupoy
O(x, ¢) = 3x%y —5xy + Ty2 — 4 16 peTaPAnTéV X, W.

Eawvx =2,y =—4, 6 éyousv: @ (2, —4)=3-22-(—4) —-5-2-(—4) +
+7(—4)?-4=3-4-(—4)—-5-2:-(—4) +7-16—4=-48 140 - 112 4=
= 100. ‘O &p1Buos 100 AéyeTen &pibunTiky Tipd ToU O (X, W) B1& X = 2 kal y =—4.

A k&be BiateTarypévoy elyos (x, ), étav x e R kol w € R, 6& Umo-
Aoyiletcu pia &pifunTikny Tipf ToU ToAuwwipou @ (X, ). AnuloupyeiTon Tolou-
TOTPOTTwS Wiar &meikéviols ToU ouvddou R x R &ls fva &pibunTikdy olvolov,
TO gUvorov T Tipdy Tou @ (X, y). ‘H &mexdmois alth elvan povoonuavTos,
elvan &nA. pla ouvdprnais.

Al petoPAnTai ToU TroAuwwipou Aéyovtal kal @veEaprmror petapinrai,
&6 TO ToAvcovupov elven dEnpmpévy petaPinei. Suvnlicos Aéyouer «f) ouvdpTn-
o5 O (x,y) =3xy —Sxy + 7x2—4» kai &woolpey, Soa eiTouey Tpomyou-
HEvas.

"EmexTeivovton T& dveoTépeo els ToAudIUpa pt TepiocoTépas TEV BUo peTa-
PANTSS.

AZKHZEIZ
e 1 3 ; . ;

135) Té olvodov Z =1 O, 5 1, 5 2 ¢ &mekovileTon pg 16 @ (x) = 4x2 —5x + 3.
N& eUpedii TO olvohov Tipév Tfis ouvapThoEws.

136) ToU moAvewvipou TT(x) =x3 + X2 — x — | v& eUpebolv of &p1BunTikal Tipal

1 1

(= 1), T (1), TT(0), n(rz—) m (— 7).

137) Tol molvavipeu @ (x, @) = 2x® —4xy? 4 5x — 6y + 12 v& ebpeBolv o &pi-

1
BunTikal Tipad STy ) X =2, y=—1P) x=—-3, y=2 y) x =0, y=5
1

B)x=— g U= 0

138) Aidovron T& olwora £, ={-1,0,1,2} 5, ={—2,1,3} kal 76 moAudvupov
O (o, P) =20 — 5P + P2 'Eqv a € X, kal B € E,, v elpedi] 1::‘: gUvorov TGV elkdvewy Bid Tou
®© (a, B).

139) N& dmeikonadij 16 ovodov Z={—2, —1,1,2} ut 16 mwoAuwwupor D (x) =
=x4—5x2, 6tov x€Z.

140) Eis 16 olvoroy £ = { =3, — 1,0, 1, 2, 3 } pilopev T&s ouvapThioes © (x) = x 5—
—2%° — 18x xal TT(x) = 10x* — 20x® — 9x%. N& eYpefolv T& media Tipddv T&Y SUo ouvapTh-
TEWV.

141) Aidovton 1& glvoda 2={0,1,2,3} xal T={—1,45} xal f| ouvéptnais
o(x,y) =2x -3y +5, émou x € Z xad we T. N& eUpedfj 16 olvorov Tév eikdvwv @ (X, ).

142) Afgeton 1y owépTnols

q::V(x.\y}:(x.\p)eRxR—:—[qa(x,up) =3 — \p-i—?]ER

N& 8ery8f) 671 k&b &piBpds p € R elvan drewodnmoTe eixaw lebyous (x', ') e R x R.
“Eva .. [eUyos elvan To X' =5, @' =22 — p. Td (5,22 — p) Exer s eikdva els THY ouvdpTnow
aUThY TOV p.
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143) Eis Tv ouvdptnow Tfis &ok. 142 Selfate &1 8Aa T& [elyn Tis Hopofis
(x', 3x' +7), émou x' € R, &youv s elkéva 1o pndév. ‘Opioate Ta [elyn altd &v x' € %, &mou
- {—3, slge bty o, _5.}
2 2
144)* AiSetcn | ouvéptnos
Py (XY (x,¢)eR x R—>[q>(x,w)=w+ﬂw+v ] eR

Aeitare 611 kG &p1Buds p € R elven els THy cuvdpTnow adTiy elkdv Tév dmepapifucoy

SiaTeTaypbvey feuydv (X', y') émou x' e R xal y' = — % X — %P: + _EA, & P #0.

145)* Eis v owvdpTtnow Tfis doknoews 144 Seifoate 611 T febyn (x', w) e Rx R, mou
Exouv eikdva TS pndiv elvan Tfis popefis (x', — % X — %), SnA. x'= avBaipetos Tpo-
YHaTIKOS &p1Buds kal @' = — _g_ x' - Lﬁ

146)* Aideton 16 olvodov X = { 2,5,7 } kol & Siyneios &pibuds ¢ (X, W) ut X Sekddag
kat W —5 povddas, &mou X €X xal we E. Na eUpebfi 10 ouvolov Té@v Siyngicv ¢ (X, ).

147)* Eis THv ouvdptnow ¢ : y (X, ) : (X, y)eR x R -%-[tp W) =5x—y+ 3JGR
v eUpeBolv T& Jelyn (X', @), T& dmoia Exouv s sikdva Tov 7 f Tov — 12 A Tév a e R. TMoix
lebyn Exouv s elkdva 10 0 ;

148)* AiBetar 1) owdpTtnols ¢ (X, ) =4x + Ty — 13. Aslfare 11 Sha & {elyn
(x, )eR xR, dmou x = —2 + 7A, w =3 —4A, Ae R &youv és eikdva s Thy ouvdptnow
abThv 16 0.

54. IIPAZEIZ EIIl TN AKEPAION ITOAYQNYMON.

A) TIIpocBecig molvovopmy. "Emeldn) k&be moAudvupor elvan &Bpoiopa Téw
Speov Tou, 1) Tpdobecis ToAuwvlpwy eiven Tpdobeois dBpolopdTwy, Eoutveos
EYOMEY :

Awr va mpocBicmpev molvdvope oynuatiopev to molvdvupov, 10 Gmolov
nepiExel 6hovg tovg Gpovg TdMV dobivimv molvwvipmy kai povov adtobe.

Efvan quoikov eis 70 &bpoiopa T&Y ToAvwwipwy vd yivouv ai dvaywyai
TV duoiwy Spwv kal v Telf) ToUTo UTTd THY CUVETTTUYPEMY TOU HOpTy.

IMapadeiypata : 1. Na mpooteBotv ta molvdvupa.
D(x) =5x—d4x> + 6x—1, II(x) =2x*—x® + 8x + 13, E(x)=—2x*+3x>—
—T7x +5

Elvar : X)) +TTE)+Z2(x) =0x*—4x*4+6x— 1)+ (2x* —x*+8x +
+ 13) + (—2x* 4+ 3x2 —7x +5) =5x3 —4x2 4 6x — | +2x* —x 3+ 8x 13—
—2x4 - 3x2—Tx 4+ 5 =4x3—x2 4 Tx + 17

, : o : ¥ D (x) = 5x* —4x* 4 6x— 1

H :rrpuo‘ﬂscrlg CF(UTT| Sn‘:x-rcm'c'e:ru’l STreos M(x) = 2x! —x3 4+ 8x+ 13
&mévavt. Ol Spotor épor  ebpiokovTan 3 (%) = —2x! S B

els Ty auTiv oThAny kal yivetor 1)

Tpbdobecis kaTd oTHAGS. ® (x)+ T (x) + Z(x) = 0x* + 4x* —x* +Tx + 17

fikal @ (x) + TI(x) + Z(x) =4x® —x® 4 7x + 17
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2. Na npostefoiiv ta molvdvopa.

D (x,y) = 2%y — 3xy + dy?, T (x, y) = — 3x®y — Txy + y? — 3x%, I (x,9)=
= —xy?® 4 Sxy — 2x2,

Ever @ (x,y) 4+ TT(x, W) + = (x, y) = 2x3%y — 3xy + 4¢2) + (— 3x%y —
—Txy + @2 — 3x%) + (— xy® + 5xyp — 2x?) = 2x3y — 3xy + 4y? — 3xdyp —

— Txy 4 & —3x% — xy? 4 Sxy — 2x2 = — X3y — Sxy + Sy — xyd — 5x2,

‘Idétnres. "Eqv Bofolv Té moAudwupa O, TT, E wds 7 TeplocoTépwy peTo-
PAnTdv elvon elkohov v Seiteopey &T1 elven :

) 4TM=T4 & (dvripeTaBeTivdTng)

D) (@4+M4+Z=0 4+ (MM+ Z) (TpoceTaploTIKSTNS)

3) To unBevikov ToAucwupov elven oUdéTepov oToiyeiov SnAadn ® + 0 =D
kai (4) Kdbe mohucvupov Exer 16 dvTifletdv Tou, Bnhadh Sik 16 @ ebpiokeTan
TO @, doTe v elven © 4 @' = 0.

B) "Agaipeaig molvoviopnv. ‘Agaipesig tod nolvwvipov B éand tod molvw-
vopov A kaleitan 1) ntpbobesig gig 10 A tob avtBitov tod B.

Ty taw @ (x) = 2x* — 5x% + 6x% — 14 kad TT (x) = — 3x® 4 5x% 4 3x — 8,
elvat @ (x) =TT (x) = (2x* — 5x% 4 6x% — 14) — (= 3x* 4 5x% 4+ 3x —8) =
=(2x* —5x*+ 6x2— 14) + (+ 3x*—5x2—3x 4 8) =
=2x—5x% 4 6x*— 14 4 3x3 —5x2 —3x + 8 =2x*—2x® + x2—3x—6

AT T& TrponyoUueva TapadsiypaTa oupTrepaivopey 811 ls x&Be &Bpoi-
oua TToAvwvUpwy, B1a v& eUpwuey THY TEAIKNY Tou uopriv, tEcdeipopey Toapev-
Béoeis kad ExTehoUpey dvarywyds Spofcov Speov.

Kata v £5alewyiy tdv napevBioeny diarigtdvopev 6t lov) "Eav npd tiig
napevbécemg dmapyn to wpoonpov + (| kaviva mpdonpov) oi Gpor tng pévouv
brag elvor kai 20v). "Eav mpd adtijg Onapyn 10 —, ol dpor tng petafarhovior eig
Tobg Gvtifétoug tov.

I') Mokiarhacteopds axepaiov molvovopov &ni povavopov. Ak v TroA-
AaTAcgidowiUey TTOAUGVULOY ETri povcvupov, Epappolopey THV  ETIHEPIOTIKAY
iB16TnTa ToU TOAAGTACTIOCHOU s Trpds THY Tpdcdecty, SnA. molharlacialo-
pev kabe Gpov tob molvwvipov Eni 10 povdvopov kai tpooBitopev @ povavopa,
7OV TPOKOTTOVV.

Mapaedsiypata : lov — 3x% - (2x3-5x2 + 6x — 4) = —6x54-15x4—18x% + 12x2

2ov (— —%— x"—I-XTB——z— + %) - 6x = — 4x® + 3x*—x? 4 9x

3ov (x%y — 2xy + @?) - (— 2xy?) = — 2x3%y°3 4 4xAgd — 2xyd

dov Na& eUpehf) TO EEoryoupevov TéW Trpdiecov :

A= =2¢) 39+ (xy +y?) (= %) + (x + ) (= 2xyp) —(x + 3) - 2¢?

“Eyouev @ A = (3x2p — 6y?) + (—xAy — y2x) + (— 2x%yp — 2xy?) — ]
(2392 + 6y = 3x2y — G2 — Xy— yix— 2X3— 2xy?— 2xy = Gy2=-5xy? — 12y°

A) Morhanhaciacpdg dkepaiov rolvavipoy. Té ywouevov SUo TToAuwviuwy
ebpiokeTon Smrws TO ywduevov SUo &dpoioudTwv, SnAadn rollarlacialopsy ka-
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0t 6pov tob £vog molvwvopov £mi Glovg ToUg Bpovg Tob dhhov kai mpoobitopev
T4 PHOVAOVLUD, 7oL TPOKOATOLY.

Hapadeiypata : lov Na eopebij 10 yivopevov tdv molvovdpwv
@ (x) =3x2—5x + 6 kai II(x) =2x + 3.

"Exopev : @ (x) T (x)=0Gx2—5x+6) - (2x+ 3) =3x?- (2x+3) —
—5x-(2x+3) +6-(2x + 3) = 6x°® 4+ 9x® — 10x? — 15x + 12x + 18 =
6x% —x2%2 —3x 4 18.

Té mroAudvupoy @ (x) elvar 2ou Pabpol, 7o TT(x) elven lou s mpds THY
PeTAPANTNY Twv X. TO ywouevoy Twv eivar 3ou PaBuol nA. éaov elvan o &bpol-
opa TGOV Pabudy TV SobévTwy ToAUwIULY.

T& 8Uo moAvavupa @ (x) ke TT (x) elvan SiareToypéva kaTd TS KOTIOU-
oas Suvapels Tou X. TO ywouevoy Tawv émions slvan Biaetarypévor kaTd TS Ka-
TioUoos ToU X. Eis TO ywopevov @ (x) - TT (x) 6 peyioToPdbuios 8pos 6x? elvan 1O
ywopevov T@v SUo peyicToPobuicv Spwv Ty ToAvwvipwy O (x) xai TT(x),
3x2 - 2x = 6x°, & 8¢ EhayioToPaBuos Spos eivar TO ywdpevoy TGV SUo EhayioTo-
BoBuicov Spwv Tév @ (x) kai TT(x), 6-3 = 18.

Efven qawepov 671 auTol ol 8Uo Spoi &ls TO ywduevor O UTdpyouy Tav-
ToTe kol &v &roun SAol of Gpoi évdiapéoou PabuoU pé Tas Grerywyds yivouw un-
Sevik& povaovupa. "QoTe 0 yvopevov dbo pf pndevikdv molvovipwv oddinote
YivETOL PNAEVIKOV TOALOVVROV 1] Kai povOVLpov.

2ov Na £0pebi] 10 yivopevov TV TOLLOVOROY :

D(x)=3x*—5x3 +6x>—x + 2, [I (x) = x2 +5x—2

A& v& TroAAaTTAacIGowpey T& ToAvvupa O (x) kal TT (x) Gétopey, dmreos
els TOV TToAAaTTAGCIaoNdY T&Y &repaiwv, ds ToAAaTTAcciaaTéor TO D (x) xal
ToAAamAaciaoTiy TO IT(x), Umoloyilopev &t T& uepika ywopeva @ (x) - x%
O (%) - 5x kad P (x) - (— 2) kai SiaTdooousy, OoTE TA Spola HOVWOVUPG V& EUpi-
OKWUTAL KATA CTHAS.

D(x) =3x*—5x346x2—x+2

TliE)= x245x—2

D(x) - x2=3x°—5x% + 6x* — x34 2x2

D (x)- D — + 15x°% — 25x* + 30x® — 5x2+ 10x

O (x)(—2)= = oxt P10 = 1232 | 2% —4

@ (x) - TT (x) = 3x® + 10x® — 25x% + 30x9 — 15x2 + 12x —

‘H mpdcbeois kard oThAas Bidet TO [nToupevor yiopevoy (D (EDIo Bl

3ov. (x% +xy +x%) - (x — ) = (22 + xp+y?) - x+H(EEHxy+yE) - ()=
= x? 4 x%p + Wix — XAY — X2 — i = x? — g,

4ov. (2aB — 3aP? + 5ap — 6) * (af — 2) = 2a3p*— 3P -+ Sa?p? —
— 6aP — 4P + 6aP2 — 100 + 12 = 23" — 30P® + S5aP? —4o®B + 6ap? —
— l6ap + 12.

E) ‘Iwotnteg tob moihamiaciacpol molvovipwv. ‘Edv Sofouv Ta mroAu-
wwvwua O, TT, Z, wds f mepiocoTépwy peTaPAnTdY elvan elkohov v& dmodeiteopey
oTielvan @
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D O-MT=T"0 (dvtipetabeTikdTns).

2) (@ M-Z=0:(1+3) (TPoCETAPICTIKOTNS).

3 Ot

4) Aid 16 diépanov ToAucvupor @ Sty efvon SuvaTov va TTpooBiopicwuey
To &vTioTpoedy Tou, BnA. Eva drépaioy TroAuvupor ®° ToloUTow, thoTe v Efvon
et [

Ty, &w @ (x) = x® — 7x2 4 6x — 2 70 @', dv Umdpyn, 8& &idn ywouevov
¢mi o @ (x) foov pt TO 1. JAAAG ) iooTns (k3 —Tx2 4 6x —2) - @' (x) =1 Bev
lvon &AnBRs, 516m1 To TpddTov pEAos TNs £lvan Eval TTOAUGVULOY ey oAUTEPOY TOU
TpiTou Pabuol kad Stv TauTileTon pé TO BelTepov pEAOS, TO &dmoiov elvan 1) oTa-
fepa 1.

5) Eivae (@+TN:Z= T4 T1-Z (EmpepioTikdTns TOU TOAAGTTAC-
olOopoU s TPds TNV Trpocteoiv).

£T) “Afwonusiotor mollaniaciaopoi. Eis v *AAyeBpav & ouvavtn-
CWUEY CUXVE TTXPOOTATELS TTS HOPQTS :

(c+P)2 (@—P) (@+P)(@—PB), (@a+B+¥)? (a+P)%... xai
elvon Gudrykn, Bi& vl EkTeAGpEy edyepds Tas Tpdlels, v& ATTOMYNMOVEUCWHEY T
EEarydpevd Toov :

D (@+p2=(x+p) (a+p) =0+ o+ ap + p? = a® + 20f +p*

2) (x—B)=(x—B)- (a—P) = o — P — ap + P* = a — 2aP + p*

AnhoBh: To tetpayovov tod aBpoicpatos (i tilg dragopic) dvo dpov i-
gobtar pé o TeTpaymvoy 1ol mpdtov Gpov obv (fj mhijv) td Sinkaciov yivépevov
v Bpwv 6Ly Td TETpaymvov 1ol devtépov Bpov.

3 (@+P)(a—P)=o+ap—of —P>=c— P

Ahadi : 10 ywépevov tob GOpoiopatos Svo dpov Eni tiv Sagopav OV
idiov icobtar pé to teTpaywvov tob pelwtéoy TARY 10 tstpc’l.y'covov 00 AQUIPETEOD
tiig Sagopic.

4 (a+p)P=(+p) (a+p)=(®+ 2B+ p?) (x+ P) =

=o® + 3a*p + 3ap? + P

Axéun ypdoeTan ¢ (& + B)2 = o + B3 4 3P (a4 B)

5 (@—pP=(@—p)? (@—Pp)=(c®—20p + P - (x—P) =

= o — 302 + 3ap? — B3

*Axdpn ypsgetan @ (a0 — B) =a® — B — 3ap (x— B)

6) x+a) x+pP=x4+ax+pPx+afp=x>+(a+Px+ap

D @+p+i=@+p+V(@+p+r=

=a® + B2+ v* + 20P + 2ay + 2Py

) (o —ap + P (x+P) = o + B

SRt apE PR af =B

10) (o + P%) (x* + y?) — (ax + Py)? = (ay — Px)*

“Ohal of dvwtépw lodTnTes elvon TaUTSTNTES PEYEANS XPTOIMOTNTOS &lg
Ty "AAyePpaw. Adye Ths ouppeTpikdTNTOS elg THY lodTnTa EXOpEy Kad TGS &Elo-
OTUEIDTOUS TAUTOTNTCS :
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a®+ 20B + B2 = (a+ B)%, o — 2P + P = (x— P}
o — P2 = (a+ B) («— B) KA

Mapadeiypara : lov N& yivouv af mpdlers (ax + B)? + (ox — B)?

"Emeidh) (ax + B)? = (ax)? 4 2(ax)P + P = o®x2 4 2afx + B2 (ouvnBus
Afyouev 16 @vantoypa tob (ax + B)® sivar a?x® + 2apx + p2).
kal (ox — B)2 = o®x2 — 20PBx + B2, & Eycopev :

(ox + B)? + (ox — B)? = o®x® + 2aPx + B2 + o®x? — 20Px 1 P2 = 202x2 +-2p2
2ov (Bx%y + 2x%)2 = (3x%p)2 + 2 - (3x2y) - (2x4) 4 (2x)2 =
= Ox4y? + 12x8y + 4x8

3ov (% x3w1)2= (%— x3)2—2- (% x3) -1 4 IEZ%X“—%X3+ 1

dov (7x*y + 5af) (7Tx3y — Saf) = (Tx*y)? — (5ah)? = 49x5y? — 2508

Sov (x2+3x 4 2) (x2—3x + 2) = [(x® + 2) + 3x] - [(x*+ 2) — 3x] =
(x24+-2)2—CBx)2=x?1 4+ 4x* +4—9x2=x*_5x2 1 4

6ov (x + y—w)? =[x+ g+ (—w)]®=x3+y?+(— w)>+ 2xy + 2x(— )+
+ 2 (—w) = x% + 2 + w? 4 2xy — 2x0w0 — 2yw.

‘Ouoicos elvan (X — @ — w)? = x2 4 @2 4 w? — 2xy — 2xw + 2yw.

Tov EUxéAws eUpiokoyey 81 EkTeAéoewds TOAAATAQCIOONGY TO QudTTu-
yrata T&v: (o + B)?, (a0 —B)4, (o + B)P A . (o + B = (o + P)¥(a + B)
= (o® + 308 + 3aP? + P?) (o + P) = of + 4a®p + 6e2P? + 4oP® + P4, kal :
(ox— B)* = ot — 4B + 6a?P2 — 4aP? 4 P4

Z) Awipeoig molvwvipov d1d poveovipou

Aidovton TO dxépaiov moAuchvupor © kai TO dkép. powdvupov M. *Edv
Urdpyn TO dxép. TroAudvupov IT ToroUTov, doTe vd ioyin :
® = M- II, Aéyopev ToTe 6T1 TO D eivan dronpetdv dua ToU M kad &1 16 TT efven
t0 mnlikov tob @ Swa M. ZupPorilopev : © : M =TI

‘H npatig rﬁg' gbpésews tod nniikov IT kedeiton Swaipsoig tob @ dia M.

"Eotw @ (%, ) = 8xty? — 12x%5 + 20x%° — 4x3¢° kad M (x, @) = 4x%y.
‘Eqv Sioupéowper kabe Spov tou O (X, ) 81 Tou M (x, @) kai mwpocbicwpey
T& TnAika eUpiokouey TO TwoAudwupoy 2x2y? — 3xyt 4 5y — xy?, SiamioTo-
vopev B¢ eUxdAws OT1 elvan @ O(x, W) = (2x%w® — 3xy? + 592 —xy?). M (x,9) (1)

At Ty (1) cupmepaivouey T Umdpyer o TAikoy @ (x, W) 1 M (x,y)
kad elvan TouTo TO ToAudvupov TT (x, W) = 2x292 — 3xy? - 59 — xy2, &pa #xo-
pev @ (Bxiy® — 12x3y?® 4 20x%¢® — 4x3yw?) : 4x3y = 2x%p2— 3xyl + Sy —xy? (2)

AlQTUTAOCATE TOV GYETIKOV KUVOVA.

Iopadsiypata : lov (d3[52—a‘3[33+3cx[34):(—% aBg): —% o+ % c:iBﬁ%Bz.

20v (By® — 6wt + 8y?) : 3yt =yt — 2y + %

3ov (cw® — Pw?® — yw?! 4 20?) : w? = aw? — Pw? — yw + 2

dov ‘H Bixipeots 3x® —x* + 2x%  x? — 5x &ix x2 8év efvon Buvarh &g T
oUvolov TGV drepaicov TToAvvUpwY, B1éTL & Spos — 5x Tou SicupeTéou Stv elvan
BiaipeTds Si1x ToU x2
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H) Awipeoig molvwvipov Sia molvwviopov.

o) ’Edw moMamAacidowpey TO ToAvdvupoy §(x) = 2x® —5x246x —3
gml 1o moAudwupor TT (x) = 3x + 2, eUpiokopey 5 YIWOEVOV TO TTOAUGVUHOY
A(x) =6x4— 11x*+ 8x2+ 3x — 6 xal loyxler | TauToTNs :

A(x) =8 (x) - Ix) (1)

P) ’Edw AdPeopey & § (w) = 3w? — 5w + 6, TT (@) = 2w — 3 kal u(w) =
=—Tw+ 8 kal oynuaTicwpey THY TapdoTacty & (w)  TI(w) 4 v (w), eUpi-
okopey To ToAucvupoy A () = 6w? — 19w? 4 20w — 10 xai ioxder 7 TQUTO-
™S ¢ Ale) = 8(w) Il (w) + vw) (2)

Mopatnpolpey 611 kad f (1) ypdpetoan @ A (x) = & (x) IT (x) + v(x) (1)
gw @5 U (x) Becopndf TO pndevikdy ToAULYULOY.

Ao T& dveTépw Suvdueda va Béowuey 10 mpofinua :

«AoBtvTeov TEY ToAuwwiuwy A (x) kol 8 (x), pé PaBudy TolU & (x) < TOU
Boduol TolU A (x), Umdpyowy BUo &Aa ToAudvuug, EoTw Ta TT(x) kal v (%),
ut Pafpdy ToU v (x) < TolU Pabpou Tol & (x), doTe vk ioxun f TauTOTNS:
A)=58(x) T (x)+ v (x); Kol &w bmapyouy, elvar & TT (x) kad v (x) po-
voonudvTws Gpiouéve; Kad, &&v val, ToéTe pé moiov Tpdtrov O0& T& elpcopev ; ».

Ty 2w A (x) = 6x% — 11x3 + 8x% + 3x — 6 kai 6 (x) = 2x® — 5x® 4 6x —3
TéTe dmd TO o Tapdderyua dvwTtépw foyver i (17) kai Suvausba va AdPowpev
T (x) = 3x + 2 kol v (x) = 0. *AAAE eTvon & TT (X) kai U (X) povoonuéwTes dpi-
opéva kai, Edw vad, Trolos & TpdTros eUpéoedds Twy, STav Sofolv T A (x) xal & (X);

’Emrions &mo 1o P’ mwapdderypa, v Sofoluv T& A (w) kai & (w), Emeldn
foyUe 7 (2), 6 Exooper TT (w) = 2w — 3 kad v (w) = — 7w + 8 yopis kad ToAW
v& yvewpilouey, dv eivan & TT () kad v (w) povoonudvTws Gpiopéva ko, &dw
vad, p& molov Tpdmov 8& T eUpwpey.

y) Els dveotépow T&lw ToU Mupvaciou 8& &modeixff 0 Oedpnua:

AoBivrov 0o molvevipmy A(X) kai 8(x) pé BaBuov tob & (x) < tob Pabpod
100 A (x) Drapyet Eva kai povov mohvdvopov I (x) kel Eva kol povov molvdvopov
v (x) pé Pobpov tob v (x) < tob Pabpod tob & (x), dete va ioydm M toVTéTHG:
VXERAX) =0 () IT(x) + v (x) (u)

‘H (o) Myetan tavtdtng tijg Srapéocmg Tou A (x) Sk & (x).

Awaipeaig tob A (x) dudr 8 (x) Aéyeron 1) mpalis tijc evpéoeng tdv IT (%) kai
v (x). To A (x) dvopddeTan 6 Sranpetéog, TO & (x) 6 Sranpétng, 0 TT (x) 0 Anhixov
kad TO v (x) 10 Omdhowmov TN Siaupéoecos ToU A (x) Six & (x).

K&be Biaipeats pe UmrdAorov TO pndevikdy ToAucwvuuor AéyeTtar teheio dai-
peotg GAAws AéyeTon dtehdg dwaipeoig.

Eis 10 o dvorépw moapdderype 1 Sixipeois A (x) ik & (x) elven TeAeia,
ut rAlkow T TT (%) = 3x + 2 kai UmdAorov v (x) =0 kai Suvaueda va yp&-
woopey ¢ (6x1 — 11x3 + 8x% 4 3x — 6) : (2x3 —5x2 4 6x — 3) = 3x + 2.

Eis 10 p'mopdBeryua f| Sixipeors A (w) 3i1& & (w) elven &rehd)s pé TnAikoy
M (w) = 2w =3 kol Gmorormov v (w) = — 7w + 8.
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TS dxpiPés Tnhikov Tfis Slaipéoecas o ToAuwvipwy A (x) Sk & (x) TibeTon
B1reos 8 i8wpey &pydtepov (§ 59), UTTO THY popety -s((—:)g Kal AéyeTcn pnTov Ghye-
Bpikov kKAGopa i &TTAGS pnTOV KAGopa. “YtoTifetan 611 efven wévToTe B (x) #0.

8) Tpénog Ektedicswg tiic Sruipiceng molvevipov Sid Tolvwyipov

"As A&Poouev TE TOAUGWUUA TOU p' mapadeiypartos

A (@) = 6® — 1902 4 20w — 10 kai 8 (w) = 3w?—5w + 6

O ixbécwuey va TpdTTOV eUpéaEcas ToU TrAikou TT (w) ked ToU UTroAoitou
v (w) Tiis Sicnpéoecss Tou A (w) Si& & (w). ‘O TpoéTos aTds &menTel va efvan
T& A (@) kol & (w) SraTeTayutva KaTd TS KoTioUoas Suvauels TTs KOWRS Twv
peToPANTHS kad STreos B Scopev Suordder pé Thy ExTédeoy Tiis Siapéoecds TOAU-
yneiou uoikoU &1° Evds &AAou @uoikol. TomobetoUper Tov SianpeTeov A (w)

A (@) = 6% — 1902 + 20w — 10| 30? — 500 4 6 = 8 (w)

— 8(w) - 2e0= —6w*+ 10w? — 12w 200 — 3 =TI (w)
o pép. UTrOA. Uy (@) = — 9w? + 8w — 10
— 8 (w) (—3) =+ %w? — 15w 4 18
UmréAorTroy v (w) = — 7w + 8

dpioTepd xal TOV Bicupétny § (w) Behid els TO duwTépw «oyfipor Ths Siaipe-
gews. AlcipoUpey Tov o Spov ToU A (w) Sik ToU « Spou ToU & (w) kai TO TN~
Akov 63 : 3w? = 2w yp&pouey Setik kail k&Tw ToU Sicupétou. TO 2w &moTeAel
v o Spov ToU TnAikou TT (w). TToAamAaci&lopsy koardmy TO & (w) &mi 2w
Kai TO ywopevov ypdpouey kdTw &md TO A (w) koi doopodpev, sipiokouey 3¢
(&proTepd £is TO oy fiu), s Brapopdy A (w) —38 (@) * 200 TO TOAVDVUHOY U; (0) =
= — 92 4 8w — 10. TO v; (w) dvopdleton 10 mpdtov pepkdv  dndhowwov  THS
Biraipéoews A(w) dik &(w).

Zuveyilopey Tpa ds 2w TO v, (w) fiTo SraupeTéos Tiis Srapioews v; (@)
Bi& B (w), &mes kol Trponyoupéves. AnA. Sicupolpey Tov o Spov ToU v, (w)
Bix ToU o' Spou ToU & (w) kal TO mnAikor — 9w? : 3w? = — 3 ypdgousy delik
gls TO «oyfjpor kol kK&Tw ToU B (w) v cuvexelx pé Tov o Spov 2w ToU Trnhikou
TMoAAamAacidlopey 1O 8(w) &ml 1O (—3) kal TO ywbuevov doparpobpey &mo
160 Uj(w). ‘H Biogopd v (w) =u; (w)—8&(w) (—3)=—T7w+8 ypdgeTan
&proTepd eis TO «oxfjnay xal elvan 0 debtepov pepikov drolomov Tiis Bicupéoews
ToU A (@) Bi1&x 5(w). *Emaidr) & Pabpds Tol u (w) elvan < Tou Pabuou Tou § (w),
gvwvooUpey 8T1 7 épyaoia Tis Sipéoews ToU A (w) Sk 8(w) Emepartadbn kal
glven TO 2w — 3 =TT (w) TO TnAikoy, TO &t v (W) = — Tw + 8 TO UmoAoimov
a¥Tfis. “Exopev &k TV QvwTipw TNV TAUTOTNTA :

6w? — 192 + 20w — 10 = (Bw? — 5w + 6) * (2w — 3) + (— 7w + 8).

AiBopey dxoun TV EkTéAecw THs Sicupéocws Tou o TapadelypaTos.
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Ax) = 6xt — 11x3} 8x%+ 3x—6

-8 (x) 3x=—6x*}15x*—18x3+ 9x
o pep. UTOA.= 4x3—-10x2+12x—6 |
—8(x)2 = — 4x3410x>—12x16 1

2x3—5x2 - 6x —3 — B (x)
3x+2 =TI(x)

Uméhormov v (x) =0

Ilapatnpiicerg 1n) Edw v (x) # 0 f Tautdtns A (X) =8 (x) TT (%) + v (X)
, e ; Ay v

YPOaeTan Kol UTTO THY popeny : —8((73 =T (x) + 58((; ®

Yrrotiferon 61 1) peTaPANTH X AcuPdvel Tipds doTe v& elvan & (x) # 0.

To 1T (x) Méyetan & Gképarov pépog ToU mnhiikou A (x) ik § (x).

‘O Paduos Tou TT (x) ioolton pé thv Siagopdw ToU BabuoU Tou § (x) &md
Tou PBaduou Tou A (x).

2a) "Eqw elvon 16 A(x) TO unBevixdv moAvcovupov kol & (x) # 0, TOTE T&
T (x) kai v (x) eivon émions TO pndevikdy TOAUGIULOY.

3n) *Edw 6 PaBuds tol A (x) elven pikpdTepos &md ToV Pabuoy Tol B (x),
o 1T (x) Opilouey w&Aw TO undevikdy ToAucovupoy kol TO v (X) cupTrimTer pé
76 A (%), SnA. elvan :

A(x (s ; :
% :0+ 5%% Kol A(X):U(x) ('TC(UTOTT]S)

4n) "Otaw 6 Sicnpetéos A (x) elvon Tolucwupov pfy mhiipeg s Trpds THY
HETGPANTAY TOU, TOV oUUTATpGVOUEY uE UTBEVIKE HOVGOVUHA T) TOV ypa@OuEY,
DOTE V& PEVOUY Keval HETOEY TEW Speov Tou els Tés Béoeis A EAAeITTOVTOY Spoov.

X024 0x 41X+ 1 B! —12¢4+ 7|29 =3¢y +1
—x3—x? X=X+ 1 || gyt 4 1293 — 4y 4p® + 6y + 7
— %2+ 0x 41 | 12¢° — 4y — 199 + 7
+x*+ x [ — 1242 + 18y2 — 6y
el | T My _iByt7
—-x—1 — ldy® + 21y —7
—5— l‘ =i T

57) 'Eaw & SicupeTéos kad 6 Bicupétng Slarayfolv kaTd TdS duiovoos du-
vaels Tiis ueTePAnTiis Twv, Kol tpopuocti f Tponyouutun «Texvik» THs eipé-
atws ToU TrAikou, &v utv 1y Siadpeais elvon TeAeia T TnAikov ebpiokeTon ked TEpa-
ToUTen 1 wpdkis, dv Bt efven &redns, TOTe T mpdtis ouveyileTan &’ &meipov ko
els T Béow ToU TnAikou fHuTopoluey v eUpwpey dooucdrToTe Spous BEAopev.
‘H «Biadpeoigy alth) Adyeton atéppov Saipsorg TT.y.

12—-7x+x2)3—x[} 3—-2x+4x21—x
—12 4 4x 14—);‘—3-}—3.\'. 134-—‘(?2_:&

— 3x +x? X + x2
+ 3x —x2 —x 4 x?
BRI T T,
—2x24-2x3
2x3

Eis Thv Sixipeoww (3 —2x 4 x%) 81k (1 —x) xdfe popdw TpokUTtrTel UTrd-
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Aortrov dveoTépw Pofpol &md TO TrponyoUpevéy Tou kai 81k ToUTo 1) Sixipeis
aUTh Bty Exel TEAOS.

6m) Ak va BixipiowpEy TTOAVGYUPG TEpIcoOTépwY PeTafANTEY, kafopi-
loper piaw cos peTaPAnTiy S1& ThHv EkTéheow Tiis Sionpéoews, BATAOCOPEY T
TroAUGYUBa KaTd Tas KaTiovoas Suvdpels Tfs veTaPAnTfis avTiis kai épyaloueda
&Trws eis T TrponyoUpeva TapodeiyuoTa.

Ty (9x%— 12xy + 42— T7y) &ix (B3x —vy)

‘Opilouey ypduua 81 THy ExTéAeow Tis Sionpéoews TO X, émedn efva
BraTeTayudva KaTd TAs KaTioUoas ToU ypaupaTos ToUTtou, kal EkTtehoUpey Thv
Siaipeotv, 6oTE eUpiokouey TMAikov 3x — 3y kai UmdAoimov W — Ty

AZKHZIEIZ

149) N& eUpedf) 10 &Bpoioua TdY ToAvwwiLwY :

D) =2x5—3x* +Tx—6, TI(x)=—%x°+3x3—2x>—6x + 12 kai

Z(x)=5x"+6x*—2x*+3x—1

150) ’Edv A=3x*—Tx + 8, B= —3x3 4 2x* — 6x — 5,

FT=x4+2x3—-5x2 4+ 12x -3, A=x*—5xt+x+2
v& elpebolv T& &bpoiocpata A+ B+ T+ A A-B4+T—A A—B—-T+A,
—A—(B-N—-4, A+B—(F—A4)

151) ’E&v elven A =3x —5 4 6x*—3x*+x!, B =Xt 4 2x—X'—6x' 47
N=x%+42x — 2 —x' + 3x? vd& eUpehouv T& ToOAUGVUNG :

O)=A+B—T, ME) =A—B+T, E(x)=A—B-T, Px)=A+B+T
Tolov elven 16 &Bpotopa @ (X) + 1T (x) + = (%) + P (x) ; Ti mapatnpeite; woiov 16 cUvohov
TGV elkdvov Tou cuvdiou :

i 1
Z= {— T 101 —2—} 81& Tfjs ouvaptioews P(x) = A+ B+ T ;

152) Aidovrtan Té& TroAudvupa A =Xt — 33X + wi, B = — 2x2 4 i, [ = 3xy 4 2x3y?
+ x*y3. Toiou Pabpou s Trpods X, s RS W, Kai ds Tpds Xy eivar 16 moAvdvupor A + BT ;

153) ' Ewelvan o (x, y) =3x +yw—5,0 (X, ) =—2x -3¢y + 8, f (x,y) =x -2y + 3
v eUpebouv T& Tro?\urhu_uucx gls TNV ouveTTTuypdvny Twv popeny a) ¢ (X, ) + o (X, y) +
+IEWY R e oYWl V-lexy-—o -1y

154) Eavelvai o (X, y) =x —2¢ + 3,0 (x, ) =3x + ¢y —5,f (x, y) == 5x + 3y -1
v& eUpebolv T& TroAudvupa A = 29 (X, ) + 20 (X, W) — [ (x, y), B=20 (x, ¢) + 2 (x, y) —
—o(x,¥), ki T =20 (X, y) + 21 (x, ) — o (x, y). "Emerta ve ebpebfj 10 T=A+ B+ T
kal 10 P =9 (x,y) + o (x, ) + [ (x, ¢). Tloix oxéors Urdpyet petaty Tév moAvwviwy T1
xai P ;

155) Né& yivouv ai mwpdtes :

@) (‘%ﬂfth'z-i—?x—é)- (—';— 2\'3) B) (—3x*+x—5) (—%Xé)

¥) (5w® — 3w + 2) (—% w=) B) (a2 + ot + 1) o

£) (2xM-3 —4xH-2 4 xM-1) - (= 3x4).

156) N& yivouv ai mpdtes :

@) (x2—2¢) -3y + (xy + ) - (=X) + (X + ) (—2xy) — (x + 3) 2¢?
B) 4[2(x—w) =3 @x+ )]+ 2B (X —xy + ¢) —4x — ('~ ) ]
Y) 42X —w) +3@x—w)]—2[3 (< +xy - ?) + 4x — (x* + 9)]
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N& mpoodiopiofotv of dpiBunTikal Tipal Tév Eayouévwy Sik
(x,we{@-1,(03), LD}

157) N& yivouv af mpéters :

o) (x2—-Tx246x—2) (x4 3) B) (—2x® 4 5x* — Tx — B 4+ x?) (— 3 4 x* —5x)

Y E+DE+2)E+3) 8) (x—1)(x—2) (x—3)

158) Na& yivour ai Trpéters :

Q) (x* +xy* +xqy 4+ %) (x — )

P) (x*+2xy + ¢*) (X + w) + (X* = 2x¢ + ¢*) (X — )

Y) (64a® — 48ap + 36aP? — 27P%) - (4 + 3B)

159) N& yivouwv al mpdters :

a) Z+E-DE-3)-x+3)E—2)* ToU ttayoptvou va eupebi] | &pibun-

1
TIK Tip7, dTavw X = i

B) (x*++2x245x—1)-(2—-2x%) —(x*—3x2 4+ x—-2) (x*—2x2 + I)
ToU ttayopévou v ebpedfi 1) dpiBunTikfy Ty, édtav X = — 1.

160) Né& elpebolv T& dvamTiypare TV :

3 2
@) (2x—3p) B) Gt + 1 ) (5 x* + 4xy )

8) (Ta—— PY* &) (x + 1 o) (5 + 38) Ga—38) D) (w— 2
161) N& ebpefolv T& dvamtiypoara Téw : i

@) (x—y+z? P)Bx+2¢—1) y) (c+p—y—38)*

8) (a+B+y+B)(atP—y—8) &) (x* 4y

162) N& ixteheoBoly ol mpdies :

@) (x* + 2902 — (¢* + 2x%)% + (x° — 2¢7) (x° + 2¢%)

B) (@x+3)1 + (2x — 31 + (2x + 3) (2x — 3) — 3 (x — 5)?

) —@x+ 12+ x4+ D E2%x-D)—-E+3NE-3)-x—-3)(x-3)
) @E+P+A-D+E-D @+ -+ E—N—E+DE-2)
) 2x+5)2—(x—=5)2+Gx—-12—(@x+1)2—(2x+3) (2x—-3)

o) (x2+ 1)+ (2x2—3)2—(Bx2+ 4+ (x* -2+ (x* 4+ 3) (x*—=3)
163) N& yivouwv al Trpdtes :

o) (20 — 2a2)? + (S + 2)2 — (Ba® — a)? — (o 4 2)2 :
B) (3x*—5x2)? —(x3 + 3x)% + (x + 1) — (x* + 3x2) (x* — 3x?)

y)(%x2+2)2+(% X“ﬁX)t(%X’—SX) (‘3""”-‘)

8) (a* + 3)* — (@* — 2)* + (a* + 5) - (a* —5)

164) N& yivouv ai mpdtes :

®) (@ B+ 7= @B+ Y+ (a+B—y) = (B +y—a)

B) (a+B+y+8) + (x—P-y+8?+(a—P+y—8)+@+p—y—5"

Y) X (- + ¢ (2 —x)° 2% (x —y)?

8) x+y+o)(x—y)?+ (y—2)*+ (z—x)]

165) Na& dmoBeyfouv al TauTdTnTES :

®) (e + B + 4B (a* — B) = (o — P* + 20B)*

B) (B4 y) + (a—B) + (B—y)* + (y —)* =3 (o + B + ¥

¥) & (a+ B) (a4 2B) ( + 3) + Pt = (o + 3ap + P2

166) A k&le puoikdv X Beltare 61 ) apdoTaocts (2 4 1) — 1 elven &xépanos Biau-
petds B1&x ToU 8.

167) Edv elvon x = o — B2, y = 203, z = o + P2, Beitare &T1 O& elvan kad X2 + w? =
=12 Edw of «, P elvan guoikol (a > B), ol X, y, z, & elvan prxn TAeup&v dpboycwviou Tpi1-
yvou.
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168) Edw efven : x=3a+ 2B+ 2y, y=2a+ P+ 2y, =20+ 2B+ y «xai
a? = P? 4 2, TOTe Beibarte 11 O& elvon kad w2 4 22 = X2 8. &dw T& «, B, ¥ elvan Aeupal dpboy.
Tprydvoy, tmions 8& eiven kal T& X, W, z TAsupoi 6pBoy. Tprydvou.

169) ’Edv elvar a =8x, P =3x*+4 4, y = 3x® 4 4x — 4, Seifate 611 8& elvan ¢
B* + 3ay = (a + V)2

170) ’Edv sivar a=(x—3)%, p=—(x+ 3)% y = 12x, &elfate &m1 elvan
ol =Ryi= BE o= y2 o

171) AiSovtan ol Getixoi povoyngiol X, y, w. Zxnuaticate Shous Tous Siyneious,
AapPdvovtes BUo & T& Tpla wnela kad Shous Tous Suvatous Tpomous. TlpocBiopioare T
&Bpotopa T@V Siyneiwy Toutwy Ti TapaTnpeiTe ;

172) Me Tols X, W, w Tfis Tponyouuévns &oknotws oxnuaTioars Ghous Tous Suvarols
Tpiyneious. TTolos & TANO&pIBuos Tou guvdou Twv ; Aeitate 6T1 TO &Opolopd Twv Sanpeitan
Bi1x Tou 222. Tlolov TO TrnAikov ;

173) "E&v « + P + ¥ =0 deftare &T1

Der+pPi+y?=20("—ap) 2) a' +P' +y'=2(y*—ap)*

3) @+ B° + y* = 3cBy

174) N& yivouv ai mpdtes :

a) (8x® —3x* 4 6x%) : (—3x3) PB) (— 12ax® 4 18ax?® — 6ax?) : (— 6ax?)

Y) (00X 4+ @) : @2X §) (ot 4 202 4 60¥) - (— 3at)

€) (6ax® — 3oxt + 9ax® — 1203x?) : (— 2ax?)

12 4 8 4 ¥

o) (= wpr -5 @B+ 5 @) (-5 oY)

175) Na& yivouv ol Siaipéoes :

o) (x*—x2—2I1x+445): (x+5) P)(18x®+ 9x2—50x—25): (3x—15)

y) @x3 —3x2—17x—12) : (2x + 3) 38) (% + 4w?— 11w —30) : (w2 —w—06)

g) (9x°® —4x* + 21x® + 14x2) : (3x —2)

oT) (x3+4x2—18x+2) : (x*+ 1)

D (g + 293 — 1992 — 8y 4 60) : (y* — 5y + 6)

) (@'—w+1): (w4+w+1)

176) N& yivouv oi Biaipéoels :

Q) [Bx+5)2+@x+3)*—3x@x+4)—-(x+1)2]:B3x-2)

B) (Ba* + 14a3* 4 9a* 4 2) : (a®* 4 S5a* + 1)

) [EE= 9 ot Sy = 3)2 =i hx = 12)

8) [ (x + 39)* + 4(x + 2¢)* — (x + )*] : 4 (x + 3y)

e) (3a® + 25a*B + 33ap? + 14a2B?) : (o + 7aPp)

oT) (X' — 3xy + 6xE — 3x¢2 + ) © (X2 —xy + y?)

177) ’E&w elvan @ (x) = 2x* — 5% + 3, v& yivp 7 Sicdpeois

[p®+eE—D—eEx—D]1: x-3)

178) ’Edw elvan @ (x) =x® —2x% 4 3x — 1, v& yivy 1y Siaipeots

[epE+D+ex—D-—e®]:(x-2)

179) ’Edw slvan @ (X) =x2 + 5x — 6, va yivy | Sixipeois

[o(x—2) o(x+2)—p(x)—10]: (x!~x~2)

180) N& Bayff] fi TauTdTns :

XE+DE+2D)E+3)+1=x24+3x+1)2

’Eav x € N, Tl oupTepaivete &md THY TowTdTTE QUTAY ;

181) N& ocuptrtuxdf 1O ToAudwupov A (X) =X + 5A — Ax? 4 3x? + 4x? — 4Ax, STaw
A = 6 xai ferta v& yivy f Siaipeois A (x) 1 (X + 3) (x — 2). N 167 10 A (x) U0 TNV popety
tvds ywoptvou TpwToBabuicy TapayovTov.
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182) Ne eUpedij ToAucovupov, TO dmoiov wo?\?\aT_r?\cxclugéuauou gl 1O X2 —x + 1 5i8e1
ywépevov TO X' —x* 4 2x — 1

183) N& eUpedij moAudwupov Td étolov ToAAamAcoialouevor émi TO X + 3 yiveton
x* —5x2 + Tx 4 95.
184) N& mpooSiopiofolv of épor A,B,IAE, dote ol k&Twb mapacTdoes va elvon
TEAEI TETPRY VA :
25KE + 9N* + A, B + 16a? — 40p, A — 20098 + T, x2 + B x 4+ A, (x + y)* +w?+E
X
185) Aeitarte 6T elvon :

(o + B+ v (2 + 2 +2%) — (ox 4 Py + y2)® = (ay — BX)® + (P2 — yw)® +
+ (yx — oz)®

55. YIIOAOITION THE AIAIPEZIEQE IMOAYQNYMOY o(x) AIA ITPQTOBAGMIOY
AIOQNYMOY THE AYTHE METABAHTHE.

A) ‘Yrnokowmov i Swnpécsog @ (x) 6i x — a. 'Eqv Sicupéowpey TO
mohuowupoy @ (x) =Ax + 5 (A dueldprnTov ToU x) Bix ToU Biwviuou

Ax +5 x—3 || & (x) =x —3, ebpiokouey TnAikov TO A kai UTTOAoITTOV U =
—Ax 43 | A 3A + 5. Tlapeainpoupey 611 elvan v = ¢ (3), &nA. oupTri-
S5 mTel TO UmoAorov THs Staupbosws ToU @ (xX) Six x — 3

pé THY Tiuny, THy omolov AapPdvel & SiaipeTéos Ax 4 5 Bid ThHY Ty x = 3,
f| émolar pnBeviler Tov BicupéTny.

*ExtedoluTes ThHy Siaipeov ToU A (x) = x* — 2x% — 7x* 4 8x + 20 &i& ToU
Biwovipou & (x) =x + 2, ebplokopey &g mnAikov x® —4x? + x 4 6 kai g UTe-
Aorrov 1o 8. TlaparnpoUuey &1L 1) Tipf) ToU X, ToU undeviler Tov Sraupétny eival
Ax =—2xai S Ty Tipfv odTivelvan A (—2) = (—2)* -2 (— 2)* -7 - (— 2)>+
4+ 8(—2)+20=16+16—28—-16+4+20=28, dnA. fon u¢ T b YméAorov
Tfs Siaupéoews A (x) dix & (x).

Tevikds. "Eorw éT1 Tfs Siaupéoews ¢ (x) 81 x — o 7O mnAikov elvon TO
I (x) kai 1O Umddormoy u. To v eivan dvetdptnTov Tou X 8nA. otadepd (Siati ;).
Kotd Ty TauTdtnTo Ths Slonpéoews éyouey @ ¢ (x) = (x — o) JT(x) +v (1)

Emaidn) 7 (1), dg tavtotng, dAndeler Sia kafe Tpny Ths x € R, 6& &An-
Beln kol 81 X = a, dnA. Bik ThHY Tipf, ) dmola pndeviler TOv SicupéTny X — a.
Ak x = &wod v (1) AauPdvopev :

P(@ =0T +v =9 (@W=u (2

“Qote &medeiybn 10 Bsdpnpa :

To Ordlownov tiic Spésewg tol molvmvopov ¢ (x) did tod dwvipov X — a
givon 1 e @ (@), fror 1) apBprtikt) Tp) ol Swapetéov @ (X) dud Ty TipTv x=0a.

‘Egoppoyai. 1n. Na ebpedij 10 dnolowrov tijg dmpéoewg 1ol @ (x) = x® —
—5x2 + 9x — 10 &a Tob x — 2, yopig va ktehesdij 1| npalig. To adtd dia tod
x 4 2.

To Umdhormov Tis Bianpéoews Tou @ (x) Bik x — 2 eivan :
Uu=0¢(2)=2-5-2219-2_10=8—-2014 18— 10 =—4.

‘H Tipr, mob undeviler Tov Srcupétny x + 2 elvon f) X = — 2, émopévws TO
Uméhormov Ths Sicnpéoews ¢ (x) Sik x + 2 elven:
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U=09(—2)=(—2)2—=5(—=2)2+9(—-2)—-10=—8—-20— 18— 10 =— 56.

2a. Ilolov 10 dmérowmov tiic Srapéceng ¢ (x) = 4x3 — 24x2 + d1x — 5 Sia
2x —5;

‘O BraupéTns 2x — 5 pndevileTon S1d x = % Eqw TT (%) xad v elven 16 -
Akov kai TO UmdAormov Tiis Sicupéoecos ¢ (x) Bi& ToU Tx — 5, O& Excouev THY
TAQUTOTN T :

4x3 — 24x2 + 4lx —5=(2x -5 T (x) + v

OfTopsv eis alTv &Tou X THY Tipfy (%) kal edpiokopey :
125 300 205

=+ ﬁ5=0-ﬂ(%)+u:>10'=u

‘QoTe T GrdAorTov THs Sicupéoews ¢ (x) S1& 2x — 5 elvar v = 10 =g (—25—)
Tevikde. To dnolowwov tfig Srapéseag ¢ (x) 1a (ax + B), fmov a koi f eivor

ctabepai, (o # 0), sivar & apbpog v = ¢ (— %)
MpoypaTt. "Edw TT (x) elvon 10 Trnikov ko f) oradepd v 16 Utrdhormov Tijs

Bicnpéoewds ¢ (x) Sik (ax + PB), Exouey THY TOUTOTHT :
¢ (x) = (ax + B) TI(x) + v kai 2 adTis i x = — fg- eUpiokopuey

o (~£)=0-1 (=2) 1 v = o(-2) =

B) @zhdpnpa : "Eva nolvdvopov ¢ (x) eivar droipetov S x — a, tov xai
poévov pndeviletar da x = a.

1) ’Edw elven ¢ () = 0 167e 8& elvan kad ¢ (%) = (x — o) TT (%), émou 1T (x)
elvan Evar Gképaiov TTOAUGVUNOY ToU X kol GUTIoTPOPWS

2) ’Eawv elvon @ (x) = (x — ) - TT (x), TéTE B £lven xai 9 (o) = 0.

Al 8Uo arad TrpoTaoeis elvan duéows povepol dmd T dweotépw TEpt ToU
Utrodoimrou Tiis Siaupéoews ToU ¢ (x) Si& x — a.

“Qoe Eyouev THY icoduvauiov : j (@) =0=09 x)=(x—0). M.

IMapadeiypata : Ioia ard tag Smpisaig 1) (0® — p?) s (@ — p).
2) (¢® + B°) dua (o + ) xai 3) (a° — p°) Sua (o + ) v tedeia (@ petofhntd,
B otaBepa # 0)

1) To dmohormov Tiis Sionpéoews (o — B?) B (a — B) elvan v = 3 — B2 =0,
apx 1 Bixipeois auTh elven Tehela.

2)7iis (o + B Bx (x4 P) 1O Yméhoimov elvon u=(—B)* 4+ PP=0,
elvan dnA. TeAsla Biaipeois kad

3) Tfs (a® —B°) Bix (a + B) 1O Umdhormrov elvan U = (— P)° — p5 = — 2p°
gropévaas efven 7 Sixipeois adTh &reAr)s.

AXZKHZEIZ

186) N& ebpedf) TO Umdhorov, Ywpls vé& ekTehesdi 1) Tp&kis, T dxoAoufwv Biaiptoecy.
a (xX2—T7x4+12) : (x—-3) B (3x2—5x+2): (x—1)
Y) B3x2—10x—8) : 3x+ 2) 8) (Mx2+6x—-1:(x+1
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€) (3x5— 7x* 4+ 9x2 — 10x 4+ 20) : (x + 2) o1) (8y®+ 125) : (2y + 5)

D (@ — o) : (0 —a?) n) (12 + @) : (¢t + @b

187) Né& wpoodiopiodii & A, oTe T& TOAUGVUNOY ¢ (X) = X® — 2X + A v& elven Sraipe-
Tov Bi& ToU x — 1. N& éxTereodf) katdmw 1 Safpeots ¢ (x) : (x — 1).

188) Té moAudwupoy @ (x) Sicupoupevov Si&k TolU x* — 1 8iSel UmdAorrov 3x — 5. N&
0peBi] o UTréhoroy Tiis Srcupécenas O (x) 1 (x — 1) kabxs kel Ths D (%) : (x + 1)

189) To UméAoiov THs Sicipéoews vds ToAuwvipou @ (x) 81 Tou x? + X — 6 elvan
5% + 1. Tloiov elvan T8 UréAorTrov Tis Sicupboews @ (x) : (x — 2) kel motov Tis ® (x): (x + 3):

190) Acitare 871 T& ToAudwupoy (X + y + z)7 — X7 — w1 — 27 elvan BtcripeTov Six TGV
X+, y+z, 2+Xx

56, AEIOEZHMEIQTA TTHAIKA.

*Exteholvtes Thy Siadpeow (o — B5) S (o — B) evpiowopev (§ 54, HS,
Tapatipnols 4n) ds mnAikov T TT(x, B) = ot + o*B + P2 + op? 4 p* xai
&g tmréAorrov T 0. Té TnAlkov TT (a, B) elvan TroAucvUpoy OLOYEVES TETEPTOU
ool kol ouppeTpikdy, Exel 5 dpous kal Tov kabive pi ouvteAeoThy + 1. Efvan
BloTeTory Hévoy KT TOS KATIOUOOS TOU yP&UPOTos BIa1pEcEnds o Kal Katd TS
dvioUoas Tol &Mhou B. Efvar pavepdy 671 oxnuaTiletan eikdAes, Xwpis ve &k-
Teheo®f) 7 pdtis THs Sianpéoecos (of — PF) &1 (o — P). ‘Ervions TO UmoAorrov
aUThs ebploxeTon &uéocos (§ 55) kai elvon v = B3 — B3 = 0.

*Exteholvres Ty Siadpeoiy (a® — B5) 81k (x + P) eUpiokopev dos TTnAikov
1o T (g, B) = at — %P + a2p? — of® + P* xai s UmdAormov To —2P° To
T (o, B) elven Spoyeves TeTdpTou PaBuol kai ouppeTpikéy, Exer 5 Spous, pE ouv-
TEAeoTs BaANGE + 1 kad — 1 kol elvon BiaTeTarypdvor kot TAS KaTioUows TOU
a kol Tds dviotoas ToU P. “Qoe kad TO TT' (o, P) oxnuortileTon sikoAws &mod pr:
pns. To Umdhormov efvan U = (— B)° — BP = — 2p°5.

’Aveddyous TrapaTnpfoels Exopey el oy Siaipectv Siwvipou Tis HopTit
a*—P*fla* +p* S a— P fj a4+ B, &ou weN.

Miapivopey yevikéds Tos k&Twb TEpiTTdOES (Tdvtote p € N).

In) ‘H Siaipeois (x* — a*) &1 (x — ) Eyer YmdAormoy v =at —a* =C(
kai mnAikov xP-1 4 axt-2 4 a2x*-8 4+ .. 4 at¥x 4 at?

"Qoe : |x’* —af=(x — o) (xP1 4 oxt=2 Lz | ... cr"‘il (@))
Mot 22 =52 — (= =y (3 yo® - V% 9% k)

of — Bt = (o — B) (o + o®B + P + BD

2¢) ‘H Siaipeats (x* + a¥) Sid (x — o) elvon &TeArs, pé Umororov v = 2a*
kol Aoy TO oUTd pE TS TRS TMEpITTOCEWS 1.

Efvar : x* 4+ o = (x — @) (xF-1 4 ax* 2 4 aBx*-3 4. . .+ a*~1) 4 2a* (2)

3n) ‘H Siaipeois (x* — a*) 81 (x + o) Exe1 UmdAorrov v = (— o)¥ — ot

«) *Eotw p=2p, p €N. Tote u =0 ki 10 TrMAikov Tiis Sioupéoews elven :

xH-1_ qx k-2 + cexE=s = ab-2x — -1 =TI
"Qo*'rel =2p>xt—a=(E +o)E—oxt 2L aixt=2— .- —at ) (3)
B) “Eorw meprtros 6 p. Eaw p=2p 4 1, ToTE U= -t —at =— 2o
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‘H Biaipecis (x* + a*) 81 (x + a) elvar &redris, pé mmAikov 16 ToAudvupoy

= xhat —taxt =2 a2xl=a ety oL
“QoTe :
= 2P + ] = x*— gt = (X + 0:) (xu—l_axiua + oZxH-8 + au—l)_2au (4)

Mg = e =it ety il e Ghin e =)
e Dedn Gl = s e S e
4n) ‘H Bixipeots (x* + a*) &1k (x + a) Exer UmdAoIToV U = (— o)* + o
o) 'Edv p=2p elvon &rehtis ué Imrorormov u=2a* kai Tniikov 1o TT. "Qoe:
U=2p =>x'+ o' =(x+a) (x* ! —ax" 24 a®x'3— . —atD)42a* (5)
B) 'Eaw p=2p + 1 elvan v =0 xai 16 mnAikov elvar 6 TT. “Qoe :

H=2p+ 1 = x" 4+ a’=(x+a) (x"-1 —ax"-2 | olxF-I_ .Fat-1 (6)

bl Fiye —laeek v) (et = xty L a0y — x3y8 |y — yo) 4 O
LB e e R e D)

AZKHZIEIZ

191) Né& mpooiopiodi) T6 mnAikov kal 6 UmdAorror T@V ké&Twh Bioupioewy, Ywpis

1 ExTeAedBT 1) Trpddis.

Q) (o —P?) Brx (¢ — B) P) (o + P°) 1&x (e — B)
y) (e — Bf) ix (o — B) 8) («® + P%) Bix (a— )
192) “Ouoiws TGV Biroupéoewy :

@) (af — B%) B1dk (« + B) B) (o¢ + P%) Bi& (= + B)
¥) (e — B#) B1&x (« + P) 5) (e + p%) B1&x (« + B)

193) ‘Oupoiws TV Srnpégecov :

x5+ 1 xf—1 xi—1 x4+ 1
, ) == TR
< x4+ 1 P> x—1 Y)x+l )x—l
=8 Y& —af 27x + 1 8a® 4 P2
Gl ) e B R 2L p

194) Né& elpedij moias Tehelos Biaupéoecs Tis popeiis (x* + o) : (X - o) elvon Tnhi-
v kabéva &TO T& ToAuDVUpS

a) x* + x%a + xa? 4+ ol Pyxt4+x*4+x4+x41
§ V)X —x24+x—1 8) -y + 1 e w— oo+ wa— wad + af

aT)y® + 2w + 4

195) Aeitate &11 ol &pifuol 310 — 1, 310 — ], 32v _ | (ve N) eiven SiaipeTol &i& ToU 8.

57. ANAAYZIE [OAYQNYMOY EIZ TINOMENON (ITAPAT'ONTOIMOIHEIE).

A) Enpacia tob npoPrijpatos tiis mapayovrorofosws. Eis & Mafnua-
TIKG TV Trpomyounivioy Téewy TOAAGS @opds ETpéwoner &piBuoUs el Y-
Uever TrapayovTov, Otras Sidk T edpeow ToU M.K.A. kai ToU E.K.TT. SofivTeov
Qp1Bucv, S1& THY TpOoTMy ETepwoviucwy KAaopdTwy els ducvuue, Sid vé eleTd-.
Goopey tqv Sobeis apiBuos Sixpfitar Umd &Adou Sobévtos kKA.t Eis Thy "AlyeBpav
S METOOYX MHOTITUOS £vds TroAUwIUNOU elg yivopevov dAAwY dxepadeov Emions ToAu-
@uipcoy eiven &mod T& oTroudaudTepa TTpoPAfuaTa. Ak T TpoTts s Y WOuEVQ
Yivovtar &mhoUoTepan TroAUTAcKO!L TapaoTaoEls, uaMoTa B EmTuyydveTar 1
AUais Elodoecoy ke dviodioecow dweaTépou TeU TpcdTov Pabuou.
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‘H tpon &ig ywopevov évog molvovipov & Aéyetar kai avaloeig gig yivo-
peEvoy mapayéviov i mapayoviomoineig tol molvwvipov.

Atv elvon TdvTtoTe Suverth) ) TpoTrny &ls ywduevov fvds TroAvwvipou. Kate-
Tépo B& iSwpey pepikds ouUVHBEIS TIEPITITAOELS KATS TS dmrolas uE oToiyElddn
TpoTIOV ETITUYXGVETCL 1) TraporyovToToinols wds dKepaios TUPATTAGENS.

B) Ilgpintdoes avalicews.

1) Kowoi napiyovres. “OTav of 8pot Tfis Sofeions mwpos dvdhucy Tapa-
oTGTEWS TrEpIEXOUY Kowdy TapdyovTa, TOTE BéTopey TOUTOV  EKTOS TrapevbiTews,
ouppwvws Tpds ToV EmiueploTikGy véuov, & oTrolos cuvBéel TOV TTOAAATTACOIO-
opdy pt THy Tpdaleow, SnA. au + Bu + yu = u (o + B + ¥) xai TOTE TpEMETA!
TO TOAU@YUPOY ElS YIVOUEVOY.

Hopodeiypata: 1) 4o3p — 202p? + 6023 = 20 (2a— P + 3p%)

2) x(a—B) +y (@—PB)—w (@—P) = (a—P) (x +y—)

3) 3a(x—y) — 20 (x — y) — (x — ) = (x —y) Bar— 20— 1)

HTE+D) (G-N-w+3=T&+2) (y—3)—(W—3)=

=W-N[TE+D-1]=Ww-3NTx+14-1) = -3)(Tx+ 13).

S5ov) a® —a =« (a2 — 1).

2) Ka®® opadug. ‘Edv of Spor ToU moAuwvipoy Ywpilwvran els duadas
(tol col mATBous Gpww) ked s k&fe plow SudBa EEdryeTan KoWOs TTApPay WY
&rds TapevBéoews Kal TrapoucidleTal TO QUTO TTOAUCVUHOV gvtds Ths TapevdE-
oews 817 Shas Tdg Opddas, TOTE EmiTUydveTal 1] dvEdAUals ToU 500évTOS TToAUw-
vpou g yivéuevow TPy OVTWY.

Mapadeiypata: lov ax + By + oy + Px = ax + ay + Bx + Py =

=ax@+y) +BE+W)=E+y) (x+P).

"Akdun ¢ ax + Py + ay + px = (ax + Px) + (ay + Py) =

—x (@ +B) +y (@+PB) = (x+B) (x + ).

200, x3—xy + X2 — @l =x (x2—y) + 2 (X2 — ) = (x*— ) (x +v%)

Bov. xi4 x4 x4 fxtl=x3+x+D+E+x+1)=

=3+ DEE+x4+1).

4) 509p + 10aP® 4 5a2p? — 20 — 4B% — 2ap =

= 5ap (o + 2p* + of) — 2 (o + 2P + of) =

= (o 4 282 4 of) (5P — 2).

3) Awgopi 80 tetpoydvov. ‘Edv fva TroAudvupor TifeTanl UTO THY pop-
phy THs Siogopds BUo TeTparydvwy, TOTE £meldT !

(x+B) (c—P) =2 —P2< o — P2 = (a + P) (x — P), 8& TpémeTan €is
ywépevov TopaydvTawy, ToU ddpolopartos i THY Siagopdy TGV Bacewv TG dUo
aUT@Y TETPOCY VLY.

Mapadeiypota : lov 4x° — 259t = (2x3)% — (5y?)% =

= (2x® 4 5y?) (2x® — 5¢2).

2ov. 0B — = of (? — P?) = o (x + B) (x— P)

3ov. w? — x4 2xy — = — (x2—2xy 4+ ¢?) = w? — (x — )=

98



=+ E—Ple-E-—WY]=(@+x—y) (@-x+y)
dov. ¥ —w=cw (@ - 1) =w (@ +1) (@ —1)=
=w (@ + 1) (0—1) (0 + 1). -
4) Awgopa ij @Bpoopa dvo kofov. Kot Tds TautéTnTas ;
o — B3 = (a—B) (+ P +BY) (1)
O+ B = (a+P) (=P +B)  (2)
&w Eva ToAucorupoy BUvaTon va AdBn THY uopety THs Siagopds f Tol
dfpoiouaros Vo kUBwvy, TOTE TpémeTan e ywduevor TrapayduTooy.
Mapadeiypata: Tov. x* —27 =x?— 33 =(x—3) (x2+3x+9)
Zov. WP+ 1l=(+DW-y+1)
3ov. 8co® + 125 = (2w)? 4 5% = (2w + 5) [(200)2 + (2w0) * 5 + 52 ] =
= (2w + 5) (4w? + 100 + 25)
dov. (x +29)°— x4+ )P =[Gx+29) - x4+ ][(x+2¢)*+ (= +
+2¢) (2% + W) + (2x + W) = (X + 2 — 2x — @) (x% + dxy + 4y + 2x% 4
+4xy + Xy + 292 - 4x% 4 dxy + @2) = (y —x) (7x2 + [3xy + Ty?)
5) Awagopa i @0poiopa dpoiwy duvapswv. Eis T4 &EioonueiwTa TNAKa  &d-
pouev TNV TautéTnTa (§ 56) :

}g_"_:;i_.w =(x—c) (X' 1+ ox" 2 4 a2xF-34 .. 4 a1, ueN xa TH
(§ 56, 4n) &&v p = TepiTTS.
xH -+ ot = (X + Ct) (XP—I — oxt—2 A o2x k-3 _ Sl CI"“)

ai droTan pds mapéyouy TpdTov dvadUoews dpiouévir Siviuy Y.

B—l=x—DE*+x+x2+x+1)

Wi+ 1= (w4 1) (- 0w+ w?— w4 1)

6) "Avantuypa tekeiov tetpaydvov. Mvewpilopey T TAUTOTNTAS

02+2G¥3+ﬁz=(ﬂ+ﬁ)"’
— 20 + B = («— P)*
a-+l32+>f +20B + 20y + 2Py = (a + P+ ¥)*

ZUppvws TTpos adTds, &y Sobiv TrOAUULOY £ival QAT TUYpG Evds Te-
Aelou TeTparychvov, Ba TpemeTan dpéocs s yiwduevay Suo TPy SvTCov.

Mapadeiypata: lov o?x® - 2aBx + P2 = (ax + B)?

2ov o®x? — 2aB 74 P2 = (ox — B)2

Jov o —2w 1 =(—1)% x®4+2x+1 =(x+ 1)

4oV (x — )+ 2 (a4 B) (x— ) + (x+ B) = (X — g + a + B

Sov x® 4 WP 4+ w? 4 2xy — 2x0w — 2y = (X + W — w)?

7) Tpidvopov devtépov Bobuod pi piav petafintiv.

I. KdBe Tpicovunov Seutépou Baduol ué piav wetaPAnTiy éyel, cuveTrTuypé-
vov, THY popefy ax? + Bx + vy, 8mou «, B, y efvan dvetdpTnTor ToU X Kad o # 0.
‘Ecv elven B =0 A} y = 0 0 Tpicovupov elven EAAimrés (uf) TATipes) kel TéTe efven
Bicovupov Tfs popefis ax®+ y A ax® + Px dvtioToiyws.

TMoparnpoupey &11 efvar ax? + y = « (x2 + %) *Edv x2 +%5Tvm Bio-
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pop& B0 TETPorydoveoy, TOTE KOTA T& YVWOTa TPETETO ElS YIVOUEVOY BUo Trapa-
yéuToov, &Mes 8tv dvoveTan Ty, :

2x2—8=2(x2—4) = 2(x + 2). (x — 2), 3x2—5:3(x2—%):

=3 (x +v%) (x - vrg-)’ 5x2 + 9 =05 (x%+ %) Btv &voAveTton els yIvo-
pevov eis O R.

*Etrions Exower ax? + Px =x (ax + ).

My 3x2—7x=x(Bx—7), 5x*+ 12x=x(x+ 12)

II. “Yrrofétopsy &1 1O Tpicwupoy elvon TATipEs ME o = 1 8nA. Exopev TO
p(x)=x"+px+v.

*Emadny x2 4 Px = (x + -g—)‘z NI TPIOVUPOY YPEPETaL :

4
2 R
Q(X):X2+BK+Y:(X+%)2_'%7+Y:(X+-g—)2—[3 = y )

*Edw Aormrdw efvan B2 — 4y = 0, 1oTe TO ¢ (X) elven GvdmTTUyvV TeAelou Te-
Tporycovou, kaBooov Exopev 671 @ (X) = X2 4 PX 4+ ¥ = (x + %)2 ’Edw B2 —
elvan Betirds &piBuds, TéTe TO @ (x) Tapouci&leTal eis THY HOPPTY (1) cos Bropopa
BUo TeTperycoveov, ETopévews dvoAleTan gls yivdpevoy TpwToBaBuicoy TaperyGVTwY.

"Edw Spoos elvan B2 — 4y dpyunmixds &piBpos, ToTe TO @ (X) elvan &Bpoilopa

gle Tv popety (1) Blo Betikéy TocoTHTwY Kol Bév TpémeTon Els yiwobpevov &g
16 glvorov R.

My 1) 246x4+9=(x+32—-9+9=(x+3)?
2) X — w10 i .;_)2—4—f+ 12:(x——§-)2#%:(:w—;—)2—

_(%)2=(X_";' +*é*) (X*'Z———;—)z(){—ﬁi) (x—4)

N x4 Ax5=(x+22—-4+5=(x+2)2+1, 3t dvaAteTen el TO
oUVoAoY TGV TPXYHaTIKGY &pi1fudv.

III. Kavovikn popet) tod tprovipov.

Eis 0 Tpicovupor ¢ (x) = ax® +Px + y, ¢meadn elver o # 0 Exou&u :

(X)) =ax®+Px+y=a(x*+ —ﬁwc+y)—cx(x2+2 20{ x+4ug_
2 2 e
SEa et e e R N

‘H uopeh (2) AéyeTar kavoviki popeij Tou TpicovUpou ox? + Bx 4+ v-

"Edv elvan P2 —4ay =0, 10 ¢ (x) elven Téhelov TeTpdycovov G5 TPOS X.

Edw even P2 —4ay > 0, 7o ¢ (x) TpémeTan els ywduevov dUo mpwToPa-
Buicov TaparydvTeoy G5 TTPOS X.

"Edw elvon P2 — day < 0, 76 ¢ (x) Stv dvoveTan eis ywopevov. ‘H mwoooTng
P2 — dory AdyeTan Siakpivousa ToU Tpivipou ¢ (xX) = ax? + Bx + ¥ kai ouuPo-
MeTen pe 10 A.
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ﬂupaﬁsiyuam : lov. (x) =4x2+ 12x 4+ 9 =4 (x2 4 3x+ - -) =

2 2 +3
:4[(x+_3_) = +w—]—4(x+-—) =g & oe 4 3y
Elver A=pP2—dory=122—4-4-9=144— 144:0.

2o0v. <p(x)—2\-*x*15—2(2#__%)22[(};_%)2_1_16_55]:
_2[(““)9—2]=2[<" e

:2(,\:+T)(}L-——)_2(+—)(x~3)—'(2\+5)(‘{ 3)%
Eivav A =p2—4day=124+4-2.15=121 > 0.
3ov.q>(x)=3x2—i—5x+4:3(x2+%x+%):3[(x+%)z—

g; +- 4 ] =3 [x+-=>)*+ g%], Bev GuadUeTan ls ywopevoy eis TO  aUvolov

TGV oyeTikdy. Elven A_[3’—4uy=52—4-3-4=26—-48=—23 <0

I') Zvvdvaopog TtV TPONYOLHEVAOV TEPITTAOGEOV GVULIGEWS TOlvmVOpoL,
Kata Ttnv Tpotyv eis ywdpevoy &vds mroAvwvipou, £¢° éoov elvar Suverr) 7y dwd-
Avots «dTr), eivar TToAAdkis &udykn vk yivyy épappoyt) kal ouvbucoupds Suo 1
TEPIOCOTEPLOY TGV 1181 éleTaofaody TepITTWoEWY.

Mopadeiypata : lov ot + P2 4 B = o 4 2ap2% 4 P4 — a®P2 =
= (o + P — (aP)? = («® + B* + oP) (o + p* — af).

Zov. (x 4 W)? — 00 — xp (x + y + @) = (X + Y + ) (x + y— o)
—WEtyYy+o)=GF+y+ )X+ y—w—xy).

Bov. (x2—92—(x+53)E—-32=x+3)2E-3)2-E+5 x-3):=
=x—-32[E+3)2—-—E+5]=Ex—3)2Ex*+6x+9—x-5) =
=(x—3)2(x®+ 5x 4 4).

9

AN : \(+5‘(+4_(x+2) +4 (XTZ)Q‘Iz

=€ = +5) (x+ 2 - 3) = (x+4) (x+ 1), Emopdves elvan -
(X2—92—(x4+5)E-—32=>x-=-32E+49 -+ 1.
4ov. Na avolvli eic ywvopevov 1 napastacic.
Il(a, B, v) = a* + B* + y* — 20?p* — 203y — 2p%y2
Efven TT (o, B, v) = a* + B* + v* + 2a®P2 — 2a®y? — 2P%y2 — 4a2B2 =
= (o 4 B* — y)* — 4aP? = (a® 4 B* — y* + 20B) (o + B~ y* — 20B) =
S lta - ByF— (e —B)e ] =
P& E-RBtie-BP—Y)
Sov. Na avalvBi] eig ywopevov 1) mopictaots:
I (0,B,y) = o®B + aP® + a®y + @ y* + By + Bv* + 2afy
“Exonev T (o,p,y) = (P + oB®) + (o®y + PPy + 20By) + (P + ¥*B) =
=P @+P)+y@+p)P+ v (a+B)=(+Pp)[of+y(at+p)+¥]=
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=(@+P)[Pp+yat+yB+¥]=C@+PD@+N+YB+MiI=
=@+ B+ (y+ .

Inpeioalg. Kébe dxepaia mapdoTacts, 1) otmroia Bév 8& &vodvetan els ywdpevov Ey-

ypoup&ToY dKepaicy TapaydvTwy, 8& AdyeTan mpd. A.x. ol TapaoTaoes X + 5, 7x* + y2,
12(a® + B%), X 4+ xy + 2 elvar mTp&Tan.

AZKHZIEIZ
196) Tpéwarte s ywopeva TapaydvTwy T& TOAUGYUNX
a) 3xty — 2xy? + Sxiy? B) 207y + Ta*Pyx — ¥ 3aPy’y
Y) a(X—y)—A(x—y) 8) x*(a—P)—a+p

§ 4 (a—3B) Bx—y) + 53 —a) (x — 3¢)
197) Tpéwate els ywdpeva TapayovTwv T& TTOAUGVUHA

) Y2+ ay + By + af B) 30 — Tw? + 3w — 7

Y) 6x3 4+ 3A% + 8Ax 4 4A°® 8) 44cp + 77a%p® — 202 — 35ap*
D B+ y)+xy(@+P)  om) (B —(a+PY)

D EH+P-1 - (@+P—y)  mete te e totl

198) Tpéyare €5 yIwoUev TRpayOUTWOY TS TAPATTACELS

o) w!—1 B)Tx*—T7x y) 4y®—7 8) 4o® — 49p*

£) 49a" — ! o1) 200x® — Sax [) (3x — 2a + B)® — (o + 3x — B)?

Mt E2a— 3 = (af =P = I BT — e — wiEhiy

199) Tptwate els ywdpeva TopayOVTwY TS TAPACTACELS :

o) Ax!—A, P) @’ —a’ y)aPt—aif, &) ws 4 125«

at—of—att ], or) PP —x3 -3+ 1, ) B+H 41— (P +2x)?

) AX® 4+ 2Axy + At — (x + y)® 8) of — 9aip? — Pt + 9PB°

200) TMoiov eiven Td UoAorToy Tfis Sinpéoews ToU ToAUwvnoU @ (x) = x? — x® — 21x+

+ 45 B1&x ToU X 4 5 ; Tpépate 70 @ (X) &ls ywopevor TpwToPalipicov TaporyovTwv.

201) N& dvaduBolv el ywopeva T& TTOAUDWIHX :
1
o) ot — 1802 + 81, P) W+ y—2¢2% y) 2w 4 20y + 5 2

8) (x+ @) + 1 =2 (X + ), © (o + 9) (x* + 4) — (ox + 6)?

o1 (o + Bt) (x* + ) — (@x + Pydt, D) (3x® — 2) + 32 (3x* — 2) + 256
202) *Opolws T& ToAvwvupa :

o) 25x°—110x + 121, B) 25x2 — 20ax + 4a®

y) X2+ 7x + 10, 8) x* —x — 6, £) x* + 4x + 3

oT) X! —2x—8, 0 x® — 3ax 4 2, m) v — (K + Ay + KA
8) x2 4 8x 4 12, 1) x*4+3x + 5 ) x2—7x 4+ 13

203) ‘Opciws T& TPIoWURE :

") 9x%—30x + 25 B) 3yt + 5y —2, ¥) Tw? + 25w — 50

B) 5z + 7z + 3 £) 2y*—5y + 4 oT) —3w? + 4w —3

204) ‘Opoiws al TapaoTdoEs ©

o) (X+3)x—1)P—4(x+3), B) (a«®+ p*—yH)?— 4a®p®

¥) A AR, 8) 16A* 4+ 9p, £) w! —af — B + 2%

oT) of + 4P + 3p2, 0) o« —4ap + 33, n) 16w? — 17w® + 1

205) Tpéwarte eig ywopevov THy TAp&oTOCW :

A=(x—0a)+(x+ o) (x—a)—2B(x2 + o). Tloix f| &pibunmikf Tipn ThHs A Six

x=a+p;
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206) N& Tpatmouv eis ywopeva TopayovTwy ol TapacTaoEls :
a) 16ap® — 4p! — dat + a2p?
B) W'+ 29!+t — -2y — |

WYnoionoir}Bnke andé 1o lvetirouto ExkmaibeuTikrig MoMTikrg



Y) x*+2x*—3 &) W4 w2

£) (w0 —4)? — (30 — 2) (@ + 2)?

o7) (x—BY + (B —y) +3(—P) @—y) B—7)

207) N& petacynuaTiol] To ToAumvupoy :

() =(GBx—1)(x—2)2—9(3x — 1) els ywéuevov mpwroPabuicon Tapaydvtiy Ko-
Bos kal 1o f(xX) = x® —4x —5.

Moiat ) &piBunTiks Tiph Tou TnAlkou ¢ (x): f(X) STav x =0 x=—3 ;

208) N& Tpomf els ywdpevov 16 @ (x) = (x2 — 9)% — (x + 5) (x — 3)* Kkabos kol 10
F)=xx—-6)(x+4) + 9x + 36 xai v& eUpedfi 1) &piBunTikd) mipdy 10U TrnAikou

1
O (x): F(x) étav x=—3, X=—7,x=0.

58. M.K.A. KAI E.K.IT. AKEPAIQN IMOAYQNYMON.

o) MLK.A. 8o 1j meposotépov molvovipwv. Eis Ty Sicipsciv oluwmvd-
pou i ToAvcwvUpou (§ 54, H) eifopev 6T Eva dxépatov roAudvupoy O siven
SiaipeTov Bia ToU dkepaiou ToAuwvipou A, &w Umdpyn fva Tpitov dképaiov
mohucovupov 11, coTe v& elvan ® = A, IL (1). Td © Aéyeréan kad molharhiciov
100 A, TO 8¢ A Srmpétng tob @. Ao Thv (1) ouvdyouper 611 O D eivan kad ToA-
AamAdoiov Tou T1, 1o 8¢ TT Sicipétns ToU .

Mopaderypa. TO (x + 1)® elven Sicupetdv 81k ToUu x + 1.

To x3 — y? elvon SroapeTdy Sidx ToU x — .

To x® 4+ ¢® Bév elvan Sicpetdv 81 ToU X — .

Hapatfpnows. ’Ecv 10 moAucovupov A elvon Sicapétng ToU @, TéTe kai
k&l moAudvupoy AA, &mou A sivon oTafepd Si1&popos ToU undevds, elven Siai-
pérns Tou O.

Tl.x. ToU x! — @ elven Sicptrns 1O x2 — @2 kaboos kad O 5 (x2 — g?), 10
—4(x% — ), TO A (x2 —y?), émou A oTabepa # 0.

‘Opiopés. AoBévrav 6l dkepaiov molvevipov @ kai T keleitar kowvdg
Siapétng avt@v kabe axéparov molvdvopov A, 10 omoiov dipei axpific kai
0 P kal 10 X.

TT.x. T&v ToAuwwipwy x3 — 1 kad x2 — 1 eivon kowds Siaupétns T& ToAUD-
wpov x — 1, kaficos kai 10 A (x — 1), dmou A = grabepd # 0.

Kakelzar péyictog wowvdg Suapérng dvo if mepocotéipav molvovipmy 1o
nohv®@vopov peyictov Pabpob, o dmolov Siupel axpipdc kabiv and ti Sobévra,

"Eqw Té&v TroAvwvlpcy A,B,I slvan o A & M.K.A., 8& eivan ked kéfe Tohu-
wvupov AD, dou A oTaBepd, uéyloTos kowos SixipéTns auTdy. AT Tols dimel-
pous adToUs peyioTous Kolvous diaupéTasg, oi 6Toiol PETALY Twv Blapépouy KaTd
orabepdv Tapdyouta, 0G Bzwpolpey kotd covOikny ikeivov, 6 omotog Eyel Tolg
GnAOVGTEPOVS CLVTIELEGTAL.

Awa vi epopey tov MLK.A. molvovipov avakeivpévov sig yivopeva npd-

| TOV TapuyoVIOV, oY NRETI{opEy T0 TIVOREVOV TRV KOLYDY povoV Tupayoviov adtdy,
LapPavopévou Exdotov pé oV pikpotepov Gno todg £kOitag tov. Luvtekeotig
o0 MLK.A. glvar 6 toxav apBpdg (@opiotog).
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Mapadeypara. lov. N& ebpedi 6 MK.A. Tév poveovipcv

18aB2yx, — 48a®By%w, 30aiPyy?, — 24a’B3y?p

Elvar : MK.A. = Aa?p?y Smou A = oTtofepd. Auvdueba va dvTikaTao T~
owpey TOV A 8id Tou M.K.A. Tév &p1BunTikédy cuvTeAeCTOV A = 6.

20v. N& eUpefij 6 M.K.A. TGV TToAvwvUHY.

A=Gx—12E+2),LB=5x(x— 1) (x+2)% T=(x>+3x+2)*(x—1)

T& A kal B Exouv dvadubij els ywoueva Tp®TWY TraporyvTeov.

M vo T el s 243 +2= (x+2) g+ 2=+ 2 N —p =

= (x+%+2i)(x +%—%) =(x+2) (x4 1), émopéves
F=(x+2)? (x+ 1) (x— 1) ked 767€ Exopev 611 MK.A. = (x — 1) (x + 2)2

p) EK.IL 800 ij meprocotépov nolvovipmv. Kalsitar Ehdayictov xoivov
nollonlaciov 800 1j meprocotipov nolvwvipmy 10 molvdvopov tob Ehayictov
Babpod, 1o dnoiov Srapeitar akpifidg &1 Evog Ekdotov £k AV dobBivimv.

A vi etipapey 10 E.K.IIL. d0Biviov noivovipmy ta droia Exovoly davaivldij
gl TIVOpEVE TPOTOV Mopaydvimv, oYNPCTILopEY TO YIVOPEVOV TAV KOWV®Y Kai
i) Kowv@v mapayévrov abtdv, happavopévov Ekdctov pé Tov peyalvtepov ExBitnv
To0.

Mapadciypara. lov. To E.KTT. 1&v poveovipwy6a®p, — 15aip?y, 45apyx,
— 300By?e lvon T povawupov 90ad PPy 3xcw i yevikdTepov TO AatB?y? X w, &trou
A =oTabep& # 0,

2ov. N& evpedfj 16 E.K.TI. Tév mroAuvcovipwy :

A=(x—12(x+2)? B=5x(x— 1 (x +2)% [ = (x +2)? (x+ 2 =1

Elvan EKIT. =5x(x—1)3(x 4+ 2)2(x + 1)? 7| yevikwTEpOV

A (x—-D(x+2)2(x+ 1)

AZKHZIEIZ

209) N& ebpebii 6 M.K.A. Tév TapaoTdoewy :

o) 12afx, 6oxy, 3apxy

B) 45a®PBxys, — 15a2Bixz, Sodpxiy

Y) XJ\P2 —_\2\1.,", xl\Pﬂ Sl qu',ql X'l{ig + 2XS\P3 + :\'2‘4’4

8) a —PB?, o —P3, ot — P

g x=1, x*—3x+42 x?—x

201) Na epedfi To E.K.II. 1év mapactdoewy :

o) 15a?pixy, — 12aBx%w, 36aPxw?, — SaPxlwy?

PY 6 (x+w)2 B(xt—y?), 3(x—y)*

y)x2—1, x*41, xt—1, x8 —1

8) A=(x*—1)(x +3), B=(x2+3x)(x + 1)?, [ =(x*+ 6x + 9) (x— 1)?
211) N ebpefi 6 M.K.A. kol 16 E.K.TT. 18y TapacTdoswy :

a) A =35x*(x* — %) B=—42xy? (x — y)? (x2 + ¢,

M=Tty (x* = ¢9) (x + )2

B) A=x?—4x4+4, B=x>+x—-6, T=x2—4, A=(x2+6x+9) (x—2)*
¥) A=af—Bf, B=3ap—3aBt, [ = (a?—P?)? (a—B)

8) A=5w'—50, B=(wt—1)(+ 1), [=(w'—1)(o+ 1)+ 1)
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95. PHTA AATEBPIKA KAAEMATA.

a) "Alyepprikov krdopa. To axpiPéc nnlikov 600 mpoypatik@v apipdv o
a

57 kol Aéyetan ahyefpkov khaopa. "Yrotifetar f # 0.

kai B, oupPoriletar pé to
=3 = S g

5
nX —S—a j:_,r __—5! e
T dAyePpixd kAdopaTa elvan oxeTikol &pifuoi kai ioyvouy &’ adTdy SAc

ol i816TNTEs TGV ZPIBUNTIKOY KAQTUETOY.

elvar dAyeRpik& KAdopaTa.

Kabe mpaypaTikos &pifuos o TifeTan Uo Ty popenv % 8nA. kAdopa-
TOS WE TTapovopacThy 1.
Kd&be kA&opa pe ioous épous,icoUTan pé 1, 57]7\.% =1, (e # 0) &v& kdBe kKMdoua

% igoUTan pé TS ywodpsvor o - %‘ BnA. Tou &pifunTou émi Tév duTicTpogoy Tou
TEPOVOUXTTOU.

‘Eav nollanlaciacopey i Sraipicmpeyv- 1odg dpoug khaopatog pé tov adtov
apBuov ( # 0) mpokidmter khaopa icodOvapov mpog to S00iv.
[3 # 0 Aa
A#0 AR

Me Ty épapuoyny Tiis 1816TnTes aUThs drhomolobpey Eva kAdoua, tav of
Opol Tou Exouv Kowdv SioupéTny, Kol tpéropev Etepdvupe khdopata eig opd@vopa.

Edw } TéTE Eivcxl% =

Al Trpdtels Ths Trpocbécews, Tl &Paipéoewws, TOU TOAAATAGCIOOHOU Kal
Ths Siaipéoecs yivovton &mws kai els T& dpBpnTikG KA&GopoaT.

B) Pntov alyeppikov khaopa. To mnlikov tijg draipécewg 800 molvwvipmy
A kai B tifgtar 0o v popenyv % kai Aéyetar pntov alyeppikov khdopa i
arl.dg pnrTov Khidopd.

To xAdopa % 1 k&Be TipNY TS peTaPAnTiis i TGOV peTaPAnTGY TV A
kai B AapPdver s &piBunTikny gy 16 mmAlkov 1év &piBunTik@y TIpGY TGV
A kai B 81 s Bswopouptvas Tipds TGOV peTaPAnTédv, Eaipouptvev Tév dowvy
- pnBevifouv ToOv TrapovopacThy B. ‘Emoufvws T kKAdopx % WS CUVEPTNOIS EXEl

- meSiov OpilopoU Eva gUvolov eis TO dmolov Btv mepitxovTon ai Tipad ai undevi-
{ovoal Tov TrapovouacTiv B. “Qote 8a UmoTiBeTan TéwtoTe B # 0. Ty, TO kA&

| oua @ (x) = \Tj—; dtmou x £ R, Eyxel mediov dpiouol TS olvorov R—{2}, &ioT

| TPETEL v elvan X # 2.

x . S 5x —1 : ~ . ; oy S
To xAdopa F (x) = G ) xeR, eival Gplopévor ik ke x S
TO omoiov elvan (x —3) (x+ 1) # 0, dnA. x # 3, x # — 1. "Apa 1 ouvdpTn-
o1s F (x) &xe1 mediov OpiouoU 16 oUvorov R—{3,—1 }.
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(x + 2
x4+ 5
x4 5 # 0 &ix xdfe x eR.

To khdoua o (x) = el mediov SpiopoU TO R, 81611 elvan

x* + Sxy + 2
3Xx—y+ 7
T olvoRov T BiareTorypévew fevydv (X, ) Tou R X R 81& T& omoia eivan

-y + 7 #0.

To khdoua o (x, §) = dmou x e R kad w e R dpileTon €is

>

Y) "Anhonoincic. Kabe khaopa anlonoweitan, £av oi Bpor tov Eyouv

B
KOOV Tapayovid.

-2 3
IMopodeiypata: lov N& &mAomoindf 10 ¢ (x) = S2NE

T X0z
Micapoupey kai Tous 8Uo Bpous Tou kAdouaTos Si1x Tou 3x%z kol Exouev

p(x)= % Emreidf)  UmoTifeton & TrapovouacTns Tou Sobévros KAGOUXTOS

6x3wz # 0, 0& elvan kad 3x%z # 0 kad 1) Sicxdpecis TGV Spwov ToU @ (x) Bik TOU Kol-
voU Trapdéryovtos 3x%z elvan Suvarn.

2ov Na &mhomoindf) 16 kAdopa ¢ (x) = ,‘zlqs%i%,_
Elvar x2—4=(x+2)(x—2) kad x24+5x+6 = (x+ 2) (x + 3), €&mo-
L _ x$2?) x==2)
pevws @ (x) = )
Biom mpémel va elven (x +2) (x +3) # 0 dnA. x# —2, x# —3. ’Emeadn u-
TapyEr Kowds Tapdywy 6 X + 2 &5 ToUs Spous ToU @ (X), &rrAoTrolouper Kai

To Tediov opiopoU elven 76 R — {—2, — 3},

¥ 5 x—2 ~ c ST 5 X — ¥ < :

Eyouev @ (x) = T TMoparnpoupey 6TI TO véov KAGOUX <3 Elver dplouévov
. . ; —4 oty s RATIAL a

B x =—2, SidT yivetan — = —4 Sk THY Ty x = —2, Si1x v& elvon Speos

1

icov wpods TO Sobiv = - B8 éxn xai abTo mebiov Spiouoy TO R—{—2,-3},

XEEEOX -

BnAadn kai Bk TO KAGOMX '\\f;lzjﬁd BecopeiTon 611 efven x #£—2, x #—3.
Xt

8) Tponn &ig dpdvopa. Ak v& Tpéywpey pnTa KAGopoTa eis Opwvupd,
épyalduefa Emeos kal gls T& apifunTicd, dnAadn eUpiokouev Eva kKowov TTOAAC-
mAdoiov Tév TapovouaoTédy T T6 E.KTI. kai ToAhamAacidlopev Tous Spous
k&Be KA&TpaTos éml 1O dvtloToiyoy TnAikov Ths Sixipéoews ToU K.IT. f Tou
E.KTL. 8i& ToU TopovopocToU ToU Bewpoupévou KAGGUATOS.

Mapadsiypata : lov. N& Tpamouv eis dpdvupa T& KAGOHSTS :

ou el B BV
2By’ 3oy’ 6ap

To EK.IT. Tév mapovouaoTédy elvon 6aPy kal T& &vrioTorya mpds TA
rAdopoTa TnAike Tis Sicupioews ToU G6aPy Bik kdB: TapovopacToU sivan 3a
2B, y, twoptvers TG Sucovupa elven :

Seb 10y
6apy’  GaPy ' 6GaPy
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2Zov. N& TpamoUv el OpOVUPX T&X KAGOUOT :
A_3a=2 o a+l a2

«+3 &—9' T @3
Oi mopovopaoTal sivar : a+ 3, a?—9 = (a+ 3) (a—3), (a— 3)? émwo-
péveds Exouv E.K.TT. = (a 4 3) (x — 3)2 kad T& dvTicTorya mnAika elvan : (& —3)2,
a—3, a4+ 3.
TToAAermAacidfopsy ToUs Spous ToU A pE 16 (o — 3)%, Tous Spous Tou B
¢ TO a— 3 kai Tous Spous Tou [ émi o+ 3.

¥ AL Ga ) Sk B oS (S e s )N 3)
L e s e LMl e e e s e
AZKHZIEIZ
212) N& ebpedy 1O oUvolov Opiopou TéV k&Twd KAXTUATWY !
5 x +1 2x*4+ 3
R = B) RCICO = =g 5l DT (8 = e
3x — 1 3

S ey D T =

213) N& &mAomoinfolv T& xAdopara :

12x3 ay? 27°B2wy 3x2 + 3x
& 14a®y? 18 Pwry? Y) e —ax
w* — 81 X2 6x 49 (ap — 1) — (o + 132
Bl meon i s . ) Sapkne BT ]
(x2—4)—(x + 2)° x*4x et = p2
D x:—4x + 3 n)xahx 8) o —a—B—pt
214) TpéyaTe eis dpwvwwpa T& xAdopoTa :
g —X 5x x+2
R et B et i x40l
3ap 2xy 2ax
2 = S5x*ylw * Bl 3Pt ’ 0= 15p @
1 -3
NASGE—p - °- @G—DE-)’ (@2 @@
X¥—xt=4

215) N& &mAomoingij 10 kAdopa O (x) = v

Tloiov efvenr 1O Tediov Tou Splopou ToUTOU ;

69. INMPAZEIZ EINl TON PHTON KAAZMATON,

A) TIpocBecic kai agaipeoic. Tpémopev ta khdopata gig Opdvvpa, xai 1
rapaotacig icobtat pd Khaopa Exov dg apibpntiv 10 dBporspa tOV dpbuntdv
TV KAAOPATOV Kol (O TAPOVOPRASTNV TOV KOLVOV TOPOVORACTHV abvTdv, sivar
dniadn Eva pnrov KAdopa.

IMapadeiypata : lov. N& éxteAecBouv ai Trpdaters :

5 2 3
=3 " apy T By 2

’Emraidn Tédv mapovopcsTtdv 1o E.KIT = 120%By?, Exopev :

20y? 24ay 9a2 24aBy? _ 20y — 24ay + 9a® — 24Py

B= 12a?By? ~ 12a%By? * 12cBy?  12a%By? 12a2By?
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2ov. Na& yivn Bva pnTOV KAGOUQ T) TTAPACTATIS :
INER iy 1 e 1 2

X2 U R R ) x24+5x+6 X (x+3)

Emadn : 2 +x=x(x+1), x2+3x+2=(x+ 1) (x+ 2),

X2+5x+6=(x+2)(x+3), T EKIL Tév TopovopcoTdy eival :
X(x4 1) (x4 2) (x + 3) xal Exopev :
b daw vl A v 1 s 2
x(x+4+ 1) x+1) (x+ 2) x+2)(x+3) x(x+3)
_GEDEEDEXEEDEXEH D -2+ D (x+2)

XCEDEED )

‘_z_fé’_ierJrG—*rx 4+ 3x 4 x24x—2x2—6x—-4 X2+ 3x+2 o
i xE+DE+2DE+3) TXxE+FDE+FYIEEI
G+ x+2) 1

T @G DEES x(x+3'
‘H A eiven dpiopévn els 16 ovordov R — {0, —1,—2, -3 }.

B) ITohhunhaciaopog koi dwaipeois. Ald va mollanlacldcmpey prte KAd-
opota oynpatilopey Eva khaopo pé apluntiy to yvépevov tdv aplbuntdv tdV
S0Bévimv kai mapovopustily 10 yivopevov tdv mopovopactdv. To ywopevov
ptdv Khaopatov sivar hoimdv £ve pntov KiGopa.

Al va Swmpécopev prtov khaopo S drhlov mollarlacialopev 10 npdTOV
&ri 10 avtictpogov 1ob Swpétov. Kai t0 mnhikov pnedv khaopdtayv sivar pniov
KhGGpO.

2 ik TR
QoTe : E—XK—W,EGUB#O,A#O
Kcﬂi% %:%X%é&vB#O,A#OKuiF;EO.

Hapadeiypota : lov. N& yivour ai mpdtels
12x%y 10a?y = 2ax ( B-[)

5B xv 3y \=¢
. B —240x'ypoly*p - 16ay?
To ywopevow elvon: —js o =

CEmaidh of dpor kKAaoudToow eivan ywopeve,duvaueda va GTTAOTIOINCWUEY,
dutowos kol EmalTa v& UTroAoylowuey TO YWwOpEvoy T&Y KAQOHATWV).
ap \—w] [X+‘-P_X*‘-P]
+ X +w S X—v X+ wy

G (EE N DR s w)*—(x~w)” i

G-y E+W G- E+w)
_ (@ +2¢h)-(xy) _ Bxy (x4 ¢T)

G-WE+w)  G-wE+ )

o Sl Bt AN il ol
3ov. N& yivouw ai mpdtes : —3 el

- : ,_E(a* —B) ot ap P P(a+P)(@—P) (P + P+ P _
B = L e n T D L e
(dvebdptnTov TGV @, P).

4ov. N& yivn fva pnTov KAGOUa | TTap&oTaoTS

2o0v Na yivovy ai mpageig: [

“Exouev :
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A= (5= 538) (14 555 550)

(4\-‘-])(\73)~(3\—5—1)(\~4)

Eyopev : A = xED @ ED & BicpeTéos 1) Kol
A_4x2+.\;—12:\'—3—3yrx+12x+4_ x2 41
T Gx+ D @+ D = G e

Gx+DE+ D+ E-=DE—9
Gx+DMEx+ 1)

‘O Biaipérns  ylveran @ 8=

_l2x2+4x-l-3\—r1+\2—3\—4x+12_ 13x2 + 13
- GBGx+ 1) @Ex+1) T GBx+D@Ex+1D)
Bpo A— x4 1 : 13 (x2+ 1)

Gx+rD@Ex+1) ° Gx+DEx+ 1)

To Tediov &piopol B& efven R — { e 4}
A____x3+1 (3\+1)(4 —z;ﬁ_i

GxFD@ExF D B+ 1) 3
x24+ 1 # 0 ik kdbe x eR.

"QoTe 7| A elven orabepd, dvetdptnTos TOU X.

I') Eovleta khacpata. Kade khaopo tob omoiov 0 Evag tovhdyiotov dpog
nepiéyel khaopa héyetan ovvbetov. To pnf&v Kh@opa pé Gpovg axepoiog mopo-
6taoslg Ahéyetar Gmholy KLAopao.

“Evar oUvBetov kA&oua TpémeTan s &mmAouv, v S1o1pETCOUEY TOV &p1fun-
Thv Tou B1& ToU TapovouaoToU Tou. Emicrs v cuvbetov kAdoua TpETeTal
gic &mAoUv 2 TroAAaTAcol&opey kol Tous SUo Spous Tou Emi Evel KOOV ToA-
AamrAdolov kai cuvniBoss il To ELK.TT. T@v TrapovopaoTy, Tous &molous 0é-
Aopev v& Efodeiyoouev.

51671 eivan kil

kol EXOMHEV :

Iapadeiypata : lov.

X x—1_ x*4x*-1 2x:—1
x + 1 % x(x+ 1)  x(x+1)
xai Exer Evvorow TrparymaTikoU Gpifuol Staw x # 0 xad x # —1, SnA. SpileTon
gis O oUvorov R — {0, —1}.

‘0 &pfunTns ylveton @ A =

‘0 S J L e T R
TEPOVORACTTTS YiveTal : Sl s e DD
xai SpileTon eis TO a¥TO pE TOV dpifunThy Tou K GUVOAOV.
A 2x2 —1 1 _ @x-DxE+ 1) N o
— — - L — \ p—
“Exopev Aormov K = = a0 T e T il
Xty  X-g

B s e
AEEWS ¥
G+ G-y
TToAAamrAao1&louey kai ToUs BUo Spous Tou K éml T ywouevoy
(x4 )2 (x—y)? YrmoTifetan X # @ Kai X # — .

2ov. N& yivn &miolv T6 ouvBetov K=
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\+LU
+2 T G-y
“Exouer K = [xl_“” = 1‘*’] =
&Fwr T e vy
TV E W E-E T Y L ) - w) [+ W)+ (X — )]
-9 F T W GE=w T G+ 9

=E+y) E-—y)=x2—y2

2
L= Bo
: Tl.+ 2 1+ 3x
Jov. N& yivn &mAoly 76 odvletor K= — 5 3
(1 ===y =m =)
B
CEEEE
‘0 GpibunTrs, UTd THY TpoUTTSBecy ST1 elven x 3£ 0, x #£— %-
x=2
; B X x—3 x—2 e ' 1
yivetan : A = RIESEES 0 e e | Edv kal x ;é—?
X
A _E=DCxEDN -3 @x+ 1) g x4 1 §
elvot 1 A = DT D T iDoxrD

‘O mopovopaoThs, P Tas aUTds ¢ Kkal gls TOV &piBunThy Umobéoeis Bik
TOV X, ylveTan :
B4 x-2)(x-3) :(2x+1)(3x+1)+(x—2)(x—3):' 7x2 +7 =
x+1)Bx+ 1 Cx+1DBx + 1) 2x +D3Bx + 1)
(x4 1)
T &) Ox T L

‘Emropévers efvar K=A : TT =

x4 1 : (x4 1)
@Ex+DGx+1) "@x+1D)Gx+ 1)

E;\t;)) (é:tll)) 7(,?;2:1) A ~— GuetdpTnTor ToU x, Bid kdbe
1
XGR—{D,—?, _7}'
AZKHZIEIZXZ

216) N& éxtedesBoly of mpélers

G)L'+—+f—xq.'lm B 3cx[3+5;3'y % Y)\-,-1+\ﬁ]_x231
‘:—\UJFWW\ E)xﬂlLl \L2+\—3 m)c#ﬁ—}_‘ﬁf——pa?

217) N& yivouw &va pntov kAdopa of TapacTéoers :

9 Tkt Sty a-l»-3+ —— =

S e e e

110

aro 1o IvoTitouto EKmaldeuTiKn G MNoAImKng




218) ‘Opoiws af TwapacTacss :
) L D= = 2ol esp
g =lt Sws Bl arET e p
2xy 1 1 i 2
Vo —% BDghig=. Dmes a-1i

219) Né& eUpedi, & we R, 1o mediov Spiopol Tiis
w—3 w—2 w—1
A= fot— 30T T o' —dat3 I(@-50t6
v Te8f A A Uod ThHY popenv fvds pnTol KA&opaTos kai va elpeti) ) &piunTikd Tiuf Tou Ela-
youtvou, &tav evan w =1 f| w = — 2.

220) N& yivn &va pnTov KAGopa fi TApaoTaACTIS :

a+ 28 o+ 3B a+p
« T 4P 1357 TA(@ T3P F2P) | A (s + 2P) (313P)
221) ’Edw we R v& elpebij 1O Trediov Opiopou TRl TapaoTACEWS

A=

1 1 1 2 g o AN
A = gy +\I’2+3W+2 +‘P2+5\P+6_V(W+3Sn_'ua 1608 f A Omd T
popohy pnToU KA&ouaTos Kal va elpedf] f iU TOUTOU Bk W = — 2
222) N& &mAomoindf) k&fe pia &md Tds TAPACTECELS :
G e G, B S e D
o (x®+x —12)3, L T G Pex )

kai v& Trpocdiopiodij T6 &Bpoiopa A + B.
223) N& yivouv ai mpdtes :

Ixy 3aw 3x3y 40p® 100y
) w? ; 2 B (— QEE) (= waz) 2 Bx?
¥) 3xL 2 ¢ 2% : 3x—2 5) =0 Bxepl ) 6x%w ngw]: 2x%w
5x* = ox¥—4 4 a+ P aE—p? [ 5ap  ay | Sofy

et + crple e o + )
224) Na& yivouv al mpdkeis :
U:)I::\‘f‘#2x+1 ) x=+3x+2]:;3:4lﬂ) [ « +a—1]:[4cl__crj]

x24+2x 41 x2—3x+4+2 a1 a

4yt 7 4x? 2x 2y 4xqf]

= sk ] = ==n i == =1 i ¢
Y)[a a]tﬁ B}'[+ﬁ+a+aﬂ

14+4x 1-—x 2x? 2ax 3 1 a? 4 x?2 2]

B = e N et ol 1 = : S5

)[lﬁx 1—.‘-1{]' E)[ug—x“—r o+ X u——x]'[ +X

ol R R

o —4qp —21p2° o —p° J a—Tp

225) N& yivy &va pnTov xAdopa ) TAp&oTATIS :

o) A = CExE L gt X + 3xy + 2¢9* 1
b Sl T T ox?—3xy-—10y* T x—5y
2aB 2ap S T

SRR aCEPR [
s e +L+ Dt e
& "P—2¢ P 'a—2p Px P

3 3 3
= e

2 = + i £ i

Patay Sy a+p
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A G’+ﬁa +F [0
e PR
B ap =
1+a_ﬁ 1 s

226) Na éxteheabolv ai mpdters :
1 1 1
" G-PpE-N PRE- G068

" %o S P e o
ey e
Pl i y+a L a+p

LTI ED =GP
8) &

by ya
(a—ﬁ)(u—y) TemEe b D
227) Eav eiven -L+%

D kPt pby Iy POIo) Y @)

+L =0 Belfare &1 &Andeve: :

228) Acitate dm1 ol TapacTéoes :
o= X5 4 2% 4 4x34+2x2 £ 4x + 8 A=)i—2x‘+4x°—2x’+4x~8
xX*4+2x | 4 x? —2x 1 4
elvar wévToTe Oproptvan els 6 R, &1 iocobuvapoy pi dxepaias TapacTdoes kaimpoodiopi-
OOTE KaTOTIV THY ﬂc:pucr-rc(cw K2 + A2 xad Tnv K- A.

229) Eqw elvan o= i +\,[5 TpocdioploaTte THY Tipny THs T = Etgt
AR et e EUpEBq iy i A 2D
Voo Ax—9)
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KEQAAAION VI

EZIZQZEIZ KAI ANIZQIEIZ TOY IIPQTOY BAGMOY

61. H ENNOIA THE EZIZQIEQE. H EZIEQEZIE TOY MPQRTOY BAOMOY.

A) "As AdPwuEr TS CUVXPTNOELS - TOADIUNG TOU TIPWTOY Babpoy :
(D VxeR:x—>3x—T=¢(x), (2) VxeR:x—>x+5=0(x)

Al (1) xai (2) Exouv kowdy Tediov dpiouol, 1o R. Tlapoarnpoupey STi elvan :
e(6) =3-6—7=11 kai 0 (6) =6 + 5= 11, Snrad) 0 Gpyitvroy 6 R Exe
Kai pi Tiv cvvaptnowv ¢ kai pé TNV cvvaprnoy ¢ Ty avtyv ikdva, tov 11 €R.

Emtaidn) elvan @ (6) = o (6) Adyopev 6T1 1 iodtng 3x — 7 = x + 5 Ghnbedar
iz x = 6.

Eis T& &mdueve pobnupare 8& iBopev 811 1 lodtng 3x —7 = x + 5 dkn-
Bcher povov d1a x = 6. Ak kéBe x # 6 efvan 3x —7 # x + 5.

B) Gewpoluey TAS GUVOPTNOELS - TIOAUGVUHG
() ¥xeR :x>x+4=0, (%), (2) VxeR:x=>x+5=0(x)

EUkdAws dvTiAauPavdusba &1 A igotns X + 4=x-+5 dtv &Anfeval Bix
kappfay Tipfy Tou x € R. Td sbvolov t@v npdv tg X ER da tag omoivg givan
¢, (x) =0, (x) eivar 10 &

N ’E&v A&Poopey Tas CUVaPTTCELS - TTOAUMVUNS
(1) VxeR :x>2(x+3)=0,(x), (&) VxeR :x>2x +6=0y(x)
GutiAapPardueba duéocs STi N TPSTaos ¢ @, (X) = 0, (X) SAnelel B kdde
x € R, 8nk. 10 chvolov tédv x € R, dudt ta omola dhnbeier i iodtng 2(x +3) =2x+6
givan 1o idov tod R.

A) Tevikde. "Edv x — ¢ (x) koi x — o (x) elvar dUo TuyoUoar ouvapTnoEls
pt kowodv Tediov SpiopoU éva YmooUvorov M Tou R 1 mpoTaols
@ (x) =0 (x) (&) roheitan Eicwolg pé GyvocTov TOV X.

‘H rapdoTacts @ (x) elvoa 10 @ pélog, i 68 o(x) TO BT péhog tiig tE1o0-
cems (g).

‘Qore of lodtnTes 3x —7T=x+5, x+4=x+5, 2(x+3)=2x+6

efven Efiochoels pE &yvwoTov TOV X.
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Eav T& ¢ (x) xai o (%) elven ToAudwupa TrpdTou Pafipol, dmreos eis Tds
dvwTépw Eliowoes, 7 ttiowots (e) Aéyeton mpotoPadpiog. Kéfe aeM pE iy
iBiotnTa : ¢ (o) =0 (@) Aéyetan pila §i kai Aioig tiig EErodoeng (g).

Oltw 1) f) x =6 elven pila (xad ) pdvn) THs eiowoews 3x — 7 =x + 5

2) 1 ttiowois X + 4 =x+ 5 oUcuiav piloav Exel.

3) Kébe x eR elvan pile Tfis Eiowosws 2 (x + 3) =2x + 6

Kée tiowars, émeos 1) ¢ (x) = o (x) pé x R, dvopdleTan :

a) adbvatog £av koi povov Eav 1o ohvolov tdV pIidV g sivar 10 g. TT.x.
N x+4=x+5 elvan &bvaros éticwois :

B) aomorog eite tovtotng, £av koi pévev av 1o avvolov t@V pLdV TNg
givar 10 R.

M. f 2(x+3) =2x + 6 elvon TauTSdTNS.

Kdbe etiowats, dmeos ) (€), Tiis dmolos T uéAn eiven drépona ToAudwuna,
Aéyeron dkepaie, 65, &v T LéAN TN elvan pNTE KAGouaTa (THs alTHs peTaPAT-
This) Aéyetan pnri. “H petaPAnTh x AéyeTon dyveetog Tiis efichoews (€).

H giipeoig 10d ouvérov tdv piidv tiig Elodaswg (8) Grotedel thv énilvoly

avtiic.

Kotd T& dvewtépw of &iocoss 3x —7=x+5, x2—3x=x 1+ 1 elven
o L 1 ;o oo W=D w—4 e \
Grépact e &yvewaTov TOV X, &v@ f) ——; = 0D glval pnTn pé dyvwoTov TOV w.

‘Ohar ai éhiowoeis Tis popefis, ¢ (x) = o (x), dmou ¢ kal o efvan ouvap-
thoels widls peTaPAnTiis, Afyovtan EEicdeeic pi Eva dyvoctov.
E) "Edv ¢ (x, y) kal o (X, y) elven BUo cuvepThcels Tév SUo METEBAN T

x kal y, Nigémns | ¢ (X, ) = o (x, ) | (B) AMéyetan Eiowols pé Buo dyved-

oTOUS.

Ty af &wowoes 2x +3y=xt+y—1, x+y=25, el £Elomoelg
p dvo ayvaaotovg

K&e Cebyos (8, n) wé iy iBidtnta: ¢ (8, 1) = o (§, ) dvopdleron pia
rooig Tiig £&iehoeng (E).

T.x. Mio Mois Tfis &iocooeeos x -+ w = 5 elven 76 feTyos (1,4). Mia &AAn
Mois afis elven 16 Lebyos (—2, 7).

"Avadyws opilouey ehigwoels pi 3,4 KA. &yvdoTous.

LY. X+ + @ =8 (Tpefs &yvwoTor); 2x —y = w2 — ¢ + 5 (Téooapes).

Hapotipnos. "Otow Aéywpey, 611 Ay éliowos 3x — 7 =x + 5 akndeder
i x = 6, éwooluev 611, éTav Ted els alThy dTTOU X & 6, TIPOKUTTTEL pia GAnOng
ambunukd isotng, nA. 3-6-7=64+5 A 11=11.

LT) “Ioodbvapor iiedoeig. Abo EEichosig Aéyoviar icoddvapor, dtav, kai
povov Grav, Exovv tdg adtag Aboeic. (SnA. ké&be pila THs TpdTns lvan Kal pilax
Tfis BeuTepas kal kéde pila THs Seutépas evan kad THs TPTNS),

o) Kabe etiowois SUvato v SvTikaTraoTalf) pé plav icodUvaudy Tns.

B) Ato éiochoes icoSUvapol TEos TpiTny, elvan kad peTaty Towv ioodYvauor.

In “I&w6tng. "Eav o(x), o(x), n(x), eivar mohvdvopa, t61e ai tElodosig
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Ircp(x) — i) I Kai | e(x) + (x) = o(x) + m(x) | givar icoddvapor.

"Eotw x = a pla pila Ths mpcdTns. O& éxwper @ ¢ () =0 (a) =
= ¢ (&) + 7 (x) =0 () + 1 (), BnA. 10 « elven pila kal Tiis SeuTépas.

"Eotw x = P pix pila Tis SeuTépas étiocwoews. “Exouer @ ¢ (B) + m (B) =
=cP)+ TR = ¢ (B)=0c(P) dnA. 16 P elva pile kai Ths TPWTNS.

“QoTe : "Edav npoclicopsv (i kai apupicopsy) 10 avtd norlvdvupov TI(x)
Kol gig @ dvo péln mag éemosng ¢ (X) = o (x) hapPavopey piav igisweory ico-
dOvapov mpog avrtiv.

Hapaderypa: ‘H @2 — 4y =3y — 10kai w2 — 4y + (—3y + 10) = 3y —
— 10 4 (= 3y + 10) eiven igobUvapor Etiowees. ‘H Seutépa yiveton @ W2 — 4y —
— 3y + 10 = 0. TMaparnpoiper &71 of Spot 3y kai — 10 &wd Td P’ pédos Tiis
TPWTNS pete@épdnoay cis 16 o, ahha pé 10 avriBetov mpoenpov. Tpopavdds éxo-
pev Thy icoduvapiov @ wr—4y =3y — 10 y? -7y 4 10=0

Tevik®s 1M &€icwols ¢ (x) = 6 (x) + p (X) sivar icoddvapog mpog thv &Ei-
sosty ¢ (x) —p (x) = o (x) (Sl ;)

“Qore Buvdpela eis kdbe Etlowow v& peTagépwper &md TO Evar péAos els TO
&\Ao OooucdnToTe Gpous, GAAS pé TO SvTiBeTov kafevds Trpdomuov.

My, elvar x*—2x24+7=3x—5<>x4+7=2x243x—-5< x* 45—
—3x = 2x%2 — 7 KA.

2¢ 'Id16tne. "Eav kai ta dvo péin puag &iomosms ¢ (x) = o (x) molranha-
clacopev Emi OV abTOV mpoypatikov apiBpov p # 0, tote 1| wpokdmtovsa EEi-
cwoig p- @(X) = 1 - 6 (x) sivar icodbvapog npos tiv mpdny. To avtd ioyiet Eav

drarpécopev dud 1ob avtod apiBpod: dni. Exopev: [ ¢ (x) = 6(x) <= p- @(x) = p - o(x) [

kai | ¢ (x) = ¢ ()= %-@(x) =%.c(x)

Edv x = a elven pia pila Tfs @ (x) = o (x), &mwod Tds icoduvapias
1) (@ =0 < u 9@ = uo@ xai (2 ¢(@)=0() <=
= Ti-— ¢ (&) = IT o (o) yivetcn qowepdv 611 ) dvwTépw TedTaols loyUel.

My.Even3x —7=x+5< =53x—7)=—5(x+5) <= — 15x 4 35=

= —5x — 25.

"EoTtw 1) eticwois 42—5&- —4——3~2X— +5 = -%L —x (). ’E&v ToAAamAaoid-

cwyev kol T& SUo wéAn Ths (o) &l Eva KIT. Tév TapovopasTdy TéY Spuwv Ty
MEAGY Tms, Ax. mé TO E.KII. adtédv 10, eUpiokopey Thyv icodlvauov éticwow
1 (2)(3 ShEl x? i o B s ' A |
DS o 5) = (== x), SnA. TV Exoucav dkepaious CUVTEAECTAS

. 4x% — 15x 4+ 50 =5x2—10x (B).

‘QoTe p& Thy Ponbacw Tiis i816TNTOS aUThs Suvapedu va Elakeiyopey todg
apifuntikods mapovopactas s éSichosms.
Mapatipnols. 'Ecqv kol 1& 8Yo pédn Tis &owoews ¢ (x) = o (x) oAl

115



OWwHEY ETTL TaPGaTaTIY TEPIEXOUTaY TOV &yvooTov X, A.x. Thv w (x), ToTe §
mpokuTtTouga Eticwols @ (X)) mw(x) = o (x) - T (x) 8& éxm (EkTos T&Y pildov
Tiis TpeTNS) s pilas kol Tag Tiwds Tou X, af omolon Eudeyoufves undevilouv
T TapacTacty T (X), Xwpls va elval kat’ dvdykny kal Aboeis TTs @ (x) = o(x).
Al 8Uo Aormov étiowaoels Bev givan év yével ioodUvapol. TT.y. 1 éiocwoig 2x =7
kal f) €& aUtfis mpokUmrTovoa 2x (x — 5) = 7(x — 5) 8&v eivan ioodUvapol ka-
Booov N Beutépar Exel o5 pilav THy X =5, THY Smolav Sucws Btv Exear 1) &pyikT).
"Edv Biaupéocoper kal T 0o péhn wds elicwoews @ (x) = o (x) dia Tis Tapa-
o(x) _ o(x)

otdoews T (x), N} TpokUTTousa Eticwalg S T B&v elvon kaT  dwd-
2 A

KNV i0odUvapos Tpos THy TTPUOTTY.

My 1 &lowais(x — 3) (x 4 5) = (7x — 1) (x — 3) #xe1 o5 pilas Tés x = 3
ked X = 1. AloupoUpey kel T& &Uo péAn Tns S1& ToU SicovUpou X — 3 kal Trpoky-
mrel f) Elowois X 4 5 =7x — 1, ) omola Bév Eyet s pilav Thv x = 3, Emopévcog
Bév elvan iooBlvapos Tpds THY &pyIKTv.

Z) Tehakny popen kai Padpog axepaiag tiicmeoems. "Eqv els piav dkepaiow
eticwow pé Evar dyvwoTov tkTeAégcopsy Tas TpdEeis gl T SUo péAN Tns, Eahei-
Wouey Tous &pifunTikous mapovopaoTds (fdw UTdpyouv) kal HeTagépwousy Tous
dpous ToU SeuTépou uédous eis TO TrpdTOY (ME TO duTifeTov PePaicos TpdoTLOV)
éxTeAOUVTES TAS dvaywyds TGV duoiwy Spuov KaTOAT youey eis piav gticwaolw ico-
Buvauov TS GpyIkTs Kai THS HopPTs :

i) =0
émov To TT(x) eivan Bvar dxépaiov ToAvvULOY ToU X.
O fubpog toft molvwvipov I (x) réyetanr Palpog tijs dolsiong fEiomosme.

[y, 7 ctlowols 2x(x+3)—5x =(x 12— 2x L 12 = 2x2 1
+ox—Ox=x>L2x L1 —-2% | 12 = 234 6x —5v—x2—2x — ] L 2n—
—12=0w x*+x-13=0, f| émoia eivan Beutépou Pabuol Eticwois.

S 3(@2x -1 X N

Emieng (\Sf)—-‘\z—-i-lzxf\Sl

I@x-1) X 1 : NN 2 e = -
10[ 5__7-“}_10(_\*._5..) <> 6 (2x — 1) — 5x + 10 = 10x —

—2i(x—1) == 12x —6—5x L 10 = 10x—2x +2 = 12x —6—5x L 10—=
—10x+2x—2=0<> —x+2=0, f| omoia sival TpwTou Pabuou éticwols.

Znpeiwots. Me Tov iBiov TpoTrov épyacias kai kdb: dxepaia iicwols pi TEpIooCTEPOUS
dyvdboTous O& Aappfdun Ty popefy A = 0, STrou, TO A 84 sivan fva dAxépaiov TTOAUWVUHOY €S
TPOs TOUs &yvwaTous, GUNyHEvoy Kai ué dkepaious dkoun dpidunTikols cuvteheoTds. ‘O Pa-
Buos Tou A dos TPOS Tous dyvdaTous eival kal Baduos Tiis Sobeions éicwotws Mg TROs auToUs

My N 3y =29 + 7 =0 eivar wpdTou Pabuoy s Tpods X Ko W, Evdd 1
2x% — 3x + 5y? — 7 = 0 eiven Beutépou Pabuou s Tpds X, BeuTépou s TPOS
Y Kal TpiTou cos Tpds X Kai .

H) "Avnypévy poppny tijs éEiemeems tod nphtov Palpod. Avoic kai diepei-
VI|GILG.

1. Kale iSiowoig 0 onoia tehik®s hapPaver v poppnv ax + p = 0 6rov x
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slvon 6 dyvoetog kai oi @, f otubepai ij nepustacsig avedaptnrot ol X, AEyetal
npotofadpros ificwarg pé Eva dyveotov.

"E&w of a xai P efvan &pifuoi, St els Ty 3x — 1 =0, 7 éticwoig AéyeTan
amBpnnki. *Edv elvon yevikol &piBuoi, meog gls Ty 2Ax + u =0, AéyeTtan &y-
ypappatos.

II. "Erilvolg apBpnukdv npotofabpiov ilishotov.

Mapadeiypate lov. N& Aubfi 7 etiowors (x + 3B=x (x—2):
*ExTeAoUpey Tas mpdlels kai eis T& SUo HEAT), Kol EYXOMEV :

x2 4 6x + 9 =x2-5x
MeTagépoper gis TO o« péhos TG povavuud ToU X, eis TO P’ ToUs oTabepols (Tous
GuetopTrToUs TOU X) kai eUplokouey THy igodivauoy iowo Tpds THY &PYIKNY:
%24 6x—x245x=-—9.
*ExTeAoUpey T&s dvaywyds Tédv dpciwv Sdpov xad AapPdvopey T Etigwo
Ix===5
ArcipoUpey kad T 8Uo péAn Si1x Tou cuvTeAecTOU Tou dyvwaoTou 11, 8-

. : Vel i e ; o e e e Al
AaBn ToAAamAaoidlopsy kai T BUo uéAn ths ghicoews 11x =—9 &mi TOV
dvtioTpogov Tou 11) kol Exouev X = —-lgT. ‘H tereuTtada #iowots elvoan igodu-
vopos Tpds THY &pxikfy kol Exel THY povadikiy piloy x = —% . "Apa xal 1

Sobeioca Exel piov kal povny Aoy gls TO oUvolov TGV TRXYUSTIKEY S&p1Budov.
20v. Eis 76 olvolov TGV guoikddy vi Aubf 1y éiowols :

2x — T

R

To E.K.TT. 78y TrapovouaoTédv sival 21, ©& Exwuev :

2x — 1 X 2x — 1 b
o+ T :xﬁ7<:>21(x77+%):21(x—7)<¢3(2X—1)+7x:

— 21 (X—7)<:>6X—3+7x=21x—147<‘:>6x+7.\:—-21x:3r-147 =
<> —8x —— 144 = 8x = 144 = x =18
Emreidn 1 ebpedeion pila elvan puoikos &pifpos, Sofeioa Etiowas elvan
Suvarrh els TO olvohov N. Aéyopev éxopn &1 1) pila x = 18 elvon mapadexti.
3ov. Eis T cUvohov R va AuBf) 7 éticwals :
Bx—-1) (2L 5)—Tx =3+ 221 5(2—=%)
*ExteAoUpey Tds Tpddels kail gls Ta BUo UEAT @
3x2—x 4 15%x — 5 — 7x = 3x2 4 12x + 12 4 10 — 5x.
Xeopilopey yvwoTous &md &yveoTous, SNAGdT peTagipopey els TO o péAOS
Tous dpous ToU X kal g5 TO P’ ToUs yvwoTous dp1Buovs kal Exopey :
3x2 —x 4+ 15x —7x—3x2— 12x + 5x =5+ 12 4 10.
*ExTeAoupey Tas uorycyds kal elpiokopey :
Ox = 27
‘Otro1adfTToTe Tiuf ToU X, SdTav ToAAaTAco1aoBf ETri undéy, yiveTar Ui-
Sév, SnAadh TO o péAos Tiis eVpedeions EtiowoEws elven Si&popov &mod TO P
‘H Bofeica tticwaots eivar dddvartoc.

+%:_\:—7
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dov. N& Ay 1) gtiowons - 2EL XL 4y X1

TTo?\?\c(Tr?\cxcnc'zgousu Kol T& BUo péAn Tis Sobeions i 6 :
6- (\ +3 L Li-[— ) —6 (l_—l + 1 ) kol ebpioxopey :

2(x4+ 1) =3x—-1)+6x=5c—1 | 6 kai ¢f auTis THY
2x+2—-3x+34+6x=5x—1 + 6. Xowpilopev yvwoTous &mwd SyVeRoTOVS :
2X—3x+6x—-5x=—2—-3—1+46: &reholpev Tas dvaywyds kol Eyopev
™Y Ox=0

A& k&b TIwMy TOU x TO o pfAos eiven 0 dnAadn) icouTtan TO o pélos pi
TG B Kdfe dpibuds elvan Aormov Avois Tis Eiodaecs. “H £Eiomoig eivar aopr-
610G 1| TOLTOTNG

III "Erilveoig tiig yevikiic npotofabpiov éElchosws.

H yevikny ttlowots ToU o Pabpol efoper dvwTépe 61 Exel THY popenv

ox + p=0.

"EE altiis Exouev THY iocoSUvapor ax = — B xai Siakpivopey Tas EEfis Suva-

T&S TEPITITARTEIS :

lov) "Eav eivan @ # 0, TéTe ToAAaTTAaoIGopey kal T& BUo péAn Emi %
kal elpiokoper x = — %. ‘H njpfy — % sivar N povadikn pila (*) tiig Sobeiong
tliohoeng ax + f = 0.

20v) "Eav givor @ = 0 koi B # 0, 7| &icwoig yiveranr 0 - x = — B. ’Emaidn)
T6 o péhos Bid kdbe x elvan 0 kal T6 B’ eivan Sicpopov Tou pndevds, 1) Eicwois
aUTT, ETopdveos kol 1 dobsica ax + p = 0 sivar advvatog, d&v Eyel Aoowv.

3ov) "Edv slver @ = 0, koi p = 0, 1 Etiowors yivetan Ox =0 xai wkdbe
dpiBuos x € R efvon Alois auTiis, &nA. 1 &icwoig ax + B = 0 sivar tavtoTNC.

T& Goa eUpoper émi THis AUoecos Ths ax + P =0, TomobeToUpey eis TOV
&xohoufor Trivaka :

(*) "ANn Moowg 8ev Smdpyer. Tpdypart Gy Hfoye wio €00 Mote, dotw A X =y # — E,
. X YR fiep i { i =
w67 O3 Yoyuov :
u.(_£)=—ﬁ wab oy =—f
o

nal émouéverg Ba elyoupev :

YApa : B =y
o
¢ ; = - g St ) e ) .
Trobéoupey Spawg 871 —— = %ol 3ty elvor Suvatdv va elvar — = £ v ol (ouy-
5 o ¥ o
Fodvewg) — £ i~ "Apu elpebx Gmoypewpdvor V& cuumspdvousy BTt xombe He Oéoapev &7
= -4
B

e y o -
Umdpyel xol &y Molg mAy ThHe X = — .
3
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Fevikn 2tiowols ToU mpdTou Paducl
ax+pB=0
a #0 Movadikn) AUols 1) X = — 2—
=01 =0 &dUvaTos £Licwols
a=0, p=0 &dproTos tiowols (TouTdTNs)

sp s

"Egappoyf : A moias Tipds ToU A f Eiowars MAx —2) =x — 2 el
Suverrn, &BUvaTos T GoploToS.

To ypduua A elven es Ty mepimTwow oty pia peTaPAnTn &veldpTnTos
&md Tov &yvwoTov X. Ak ke Tiuny Tou A TrpokUTrTel Kai pla véa elicwas Gmod
1

hy Sobeicay. 'E&w K. elven A =7 Exouev Thy / (Ix—2)=x—2, t&w A= 3
Eyopev TV % (% — 2) — x — 2 k.0.k. KéBe plaw &md alrds, AUopey OIS EMc-
Bouey Bi& Tag EEiochoels pE &PiBUNTIKOUS CUVTEAECTSS. THv petePANTHY A KahoU-
pev kol mapépetpov Tiis EliocoEws.

O& Aowuey Thv Sobeioay diowow kai B& épapudowuey T& CUUTTEPEOHCTS
TOU TTPOT)YOUHEVOU TTivaKos.

“Exousv : MX —2A=x—2<>Ax—x=2A—-2< (M- Dx=2(—1).

‘O ouvTeAeoTRs ToU X elven A2 — 1§ (A + 1) (A — 1). Acupdver oUTos TNV
mptv 0, étow A=—1H A=1

A& véx elvon 7 eElowaots Buvatt) Tpémel va elvan A% — 1 # 0, dnAadn A # —1
kol A # 1. ‘H 2ticwois ToTe Exel piav Avow, ™Y :

e r A D L SO e
= ST A ]
E&w elvon A = — 1, ToTe 1) Eicwols yivetor O0x = —4 gTropéveas eivon aBU-

VOCTOS.
Edw elvan A = 1, ToTe 1) éElowas yivetan 0x = 0, Emoutveos elvel TQUTOTNS.
‘H 8An fpyaoia Sia Thy éTacw Ghwv TEY SuvaTidv TEPITITAOEWY Vo~
p&letan ko digpedvnoig tiig EGchosng.

62. ESIZQEEIZE ANATOMENAI EIZ MTPQTOBAGMIOYE.

*EEiohozig tijg popeiis A - B = 0. Kabe Licwoig tiig popopiic A-B=0 (1)
smov t& A, B eivar ouvaptijoeig tiig petaphntijg X pé 10 avtd nediov opiopob, sivar
icodivapog mpdg o chvolov tdv EEchesmv: A =0, B = 0. @

AdTi, B v elvan TO ywopevov A - B foov ué 0, mpémer kai Spkel fvas
ToUA&YKIoTOV &TTO TOUS TIapdryovTds Tou v& elvon undév. ‘Emropdvws ai pifar Tiis
Eiohoews (1) efvan ai pifon TéY iodoewy (2) kal SVTICTPOPLS.

*Edw pio 2Ficwois @ (x) = 0 elven Babpol peycdutépou ToU TpwTov, elval
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Buvamov va EmAuET, dv EmiTUycousy dvdAucty ToU TroAucvipoy @ (x) eis ywo-
Hevov mpwToPabpicoy TaperyduTv.

Hapodeiypata : lov. N& Audf ) &owais (x —3) - (2x 4+ 5) = 0.

‘H étiowaoig aUTt) elven iooBuvauos Trpods TO oUvolov TV ElodioEwy :

R L x 5
x=3=0, 2x +5=0, 1év &molew i pilea efvon x = 3, x = — 5-
a < = 4 ¢ i ] 5 L, Sl
Qoe 1) Sobeloa Eyer s pilas Tds x = 3, X = — = kad pdvo aUTds.

2
2ov. N& Aubfj 1y éElowols 5x2 — 7x = 0.
"Exouev : 5x?—7x =0<>x(5x—7) =0« {x =0, 5x—7=0} <>

{x:O, x:-z.);}.

‘H &ticwots ot elvon ToU Beutépou PaduoU pn TANpns (BAMimoUs pop-
pfis). Aeimer & oraBepos dpos.

3ov. N& Avbfj i éticwois 9x2 — 16 = 0.

‘H étiowaoig abTh elvan ToU SeuTépou PabuoU éAAiTroUs popefis, S16T1 Sév
Exel TpwToPdBuior dpov Tpémopey TO o péAos NS €ls ywouevor TapaydvTov,
o diagopdw SUo Tetpaycovawv. *Exoper : (3x + 4) (3x — 4) = 0 kadi i eivan
{ooBuvapos Tpds TO olvoAoy {3x+4=0, 3x—4=0}

& 5 ) 7 4 5 4
QoTe Exa1 TdS AUoEls x = — 3 kd x==

dov. N& AuBf 1 &Eiocois 2x2 4+ 5 =0
Kai 1 tiowois airn elvon ToU Seutépou BaBuol EAMITIT. EdUpiokopey thy

» ! DR 0 s : . . ~
icoBUvapoy x2 = — 5+ T Oomoia elven &8UvaTos g5 TO olvoAov TEV Tporypa-

TGV GpBudsy, kaBooov TO TeTpdywvov TpayuaTiKoU dpifuol oUSEToTe elvat
&punTikds &p1Buds.

Sov. N& AuBfj 7 étlowais x2—6x +8 =10

Mpokertan mepl mATpous Eficcdoecs ToU SeuTtépou BaBuol. *AvoUopey els
ywouevor o o péhos Tngs. "Exopev :

X —6x+8=(x-3-94+8=(x—-3)2-1l=Ex-34+1)E—-3-1)=
=@x-2)(x—4) dote x2—6x+8=0< (x—2) (x—4) =0 <=
= {x-2=0,x-4=0}< {x=2, x=4}.

63. PHTAI AATEBPIKAI EZIZQEEIE.

A) Kdbe pn) étiowars, Snhadn ke iowots THs Omoias TouAdyloTov TO
& pédos elvon pnTr KAaoUaTIK TapdeTootS, ActuPBével TeAIKGS THY Hop@nv
o]

7 =0 (1), mou & ® kai T efvon dxépaiar TroAUGVUREr pé picw 7 TEPICTOTEPAS

petaPAnTtds. To kAdoupa % UmroTifieTon  dwdrywyov, BnAodn upn émiSexduevov
amAoToinaiv.

Pifen tfis (1) elvan Shon af Tipad ToU &yvdoTou, of dmoia undevilouv Tov
apiunTry, GAN 8y1 kol TOV TapovopaoThv. ‘ETropévas S Tas Adcels Tis (1)
B Eyoopey ® =0 kad TT # 0.
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B) ’Edw xoi T& 8Uo péAn wids pnTiis ¢Eiochoews TOAAQTTAQCIATWHEY ETTi
fva Kowdy TOAAGTTAGCIoY T&Y TopovouacTdy (UmoTiBépevoy Sidipopoy Tou ur-
Bevds), yiveran EdAeiyis TEY TapovopaaTdy kal f pnTh ttiowols peTaoynua-
TileTon els piov icoSUvapdy Tns dxepadav gticwo, ThHy omoiay kai AUopey KoTa
TE YVWOTX.

IMapadeiypata : lov. N& Audf 7 élowols: i M g (@))]

g w—1 w42

To E.K.IT. Té&v mapovopaoté elvan (w — 1) (o + 2). Ak va eival TOUTO
‘Bi&popov ToU undevds mpémer v elven @ # 1, w # —2 (2). TToAAamAaoialopey
ki T& SUo péAn Ths (1) &mwl 1o E.KTT. kol ebpiokopev :
(@+2)(w—5)=(w—4) (w—1), & ovrfis B¢
@+ 2w5w—10=w—dw—w+4d<=2w0=14= =T
‘H Tiphy w =7 mAnpol Tds oxéoels (2) kai glven émopéveos pila THs (1).

2ov. N& Aubfi 1 éticwols -:“__33 2%ll :\_,éilfg = ¢))
Emreibry x2—x—6=(x+ 2)-(x—3), f Bobeloa ttiowors YPOPETAL
2x — 3 ZhEe ok 1) o 15 ; ox i
= '__(x-i—Z)(x—B)'anTra va elvon x #£3, x # -2 (2)

*EfceipovTes TOUS TTapOVOUaCTaS EYOUEV
@Cx—3NE+2D-2x+DE-3)=15«
- 2x2 _3x +4x —6—2x2—2x 4+ 6x + 6=15<x 5x =15, d&pa =3, H
Tipf aiTh 88v elven pile THs (1), Moy T&Y oxEgEwY (2). "QoTe 1) dobeica &ti-
owois elven &SUvaTos.

AZKHZIEIZ

231) Né& AuBolv of tlicwotls els 1O oUvorov T&Y pnTdv.

o) Tx —4=—2x+5p) 45x + 18 = — 132 - 5x

y) @x—1)—(3x+T7)=5—[(x—3) —4x]

5 Bx+5)-x+2)=2@x-1)+3
2@x+3)—7-2x=94+2(x-5)

o) 3(x—2)—2x+D=-5Ex—-3)=T2x-1)—4(x+5)
§)3(x—2)-—(5~12\)+\(\—4) (\+2)2+7\—15
2‘32) Né& AuvBouv ai éElomaEls eis TO , GUVOAOY TEov pn-rcnv i
) X—DE-D+E-HE-5=2(x-3) x-4)

B x(V3+1)+3=x+3Y3

) @x— 2 Gx + ) = 0G@—D x+ D7

8) 3(y—Dr—2(y—1 (y+ 1 =(y+1)

) Bo+4) @ew—1)—Tw—-2)(w+1)=(0w—3)(w-2)+1
or) (5z2—2)2—2(4z-3)= Tz +2) (1 —2) + 14

233) Eis 10 olUvoAov R v& AubBouv ai éticwoers :

ol e Al e 9T
By Gx+ 1) — x¥2-1=7Gx—-3)&x-Y 2

\—3 \+1 3x + 7 2x —5
) Tt b Ioha it O
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X5 5200 =i 2
Ly 2w R

£) X 4+ 3 TR — i i T + 1
x=9x+1D xX+2)(x—3) _ 8(x—2)
A e e
234) Eis 16 olvodov R v& AuBolv o &lichoers :
x—2 2x — 1 3x — 1 x—1
“)3X“‘3 ik xz =be (\2 )+\T
4x 2(3Bx-2) Xx—=5_ 50(3-4x) AL
i et peet e s
1 1x=2 2(x+1) L 32
W?[ R e ‘1]‘ o
-l 3@x=1 2x—3 3x-+3) 5(x—3)
8w T, s ey 0
1
X+5 2_\‘—7*l 3x
i oy e i
5 4
6w —3
T s

10
235) A& Tolas Tipds Tiis TapapéTpou A al k&Twd tiodoes elven Suvatal, &SlveTor

7 &proTor, (Biepelvnors Tév tficchoecv) A € R kol x € R, yeR, weR.

8) (\* = D)oo + 5(3 —A) =80 ¢)

g el 48 A
7 6A 3 2
X—2 X+ 2
=1 AP =2 — 512N W)= — 10T
B)y\ 2+;\+2 Y) Ay =N ( ¥)
W+ A w —A 2w

AT ey

236) Né AuBolv of ttiodoers (a, B oTaBepai) :

) 4@x—a—P)=P—a B)y(a+2P) = (x+6)(y +3)—10

y) Go+2)x— (5B —2) (x + 1) = 2x — |

8 3(B—w) +20(1-2p)=p (0—2)+

9 (x— ) +5@x—B) = (x + @)° + 2 ¥
SAy — S

237) Ak moias Tiuds TV A,p TpayHaTikds, fi tlicwoig S + 4 :._3%’._}7

+ 8y elvan TauTdTRS;

o A Bix v&

238) N &piobij els Ty eEiowow 2O ’;5__) 5 _;_: %&;J+ %ﬁ

elvon alftn &BUvaTos.

239) Aeitore 511 k&Be EEiowoais Tiis uopefs A (x) - [ (x) = B(x) - ' (x) eiven icoduvapos

Tpos T oUvodov T&Y dicdoewy A (x) = B(x), Fx) =0.

240) Acitare 71 k&e iowors THs popefis [ A (x) ]2 = [ B (x)]* eivar icoBuvauos mpo
1o olvohov Téw Eodaewy A (x) =B (x), A(x) = —B (x).

241) N& AuBolv eis 10 R ai iodosis -
a) Bx=5(x+3)E@x+1)=0 B) Bx—=5)(x+3)(x*—81)=0
Y) (2= x4+ 7N (x24+1D)=0 8 x4+ —D=(x+1E-1)

BN 2= (=Ig o) Ay [ S
DS —29+1)=4(y*—1) n) 3w + 13w =0
8) 7Tw?—35w =0 1) 5w?—125=0
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1o) 20 48 =0 1B) @ — 4 =0

242) N& AuBouv ai ttiodoes :

o) x2—6x+9=0 B) 3x*+4x—4=0

y) xX*—x2—x+1=0 ) (x—3)(2x +1p-x—-9DE+3)=0
0 (P-4 —(x+22Ex—4)=0 o1) G+ 2w —9) = (@ + 20 + 9)?
243) N& Avbolv ai tliowoers :

G)BK——Z_GX—I SR L A x—3
e 2 s X+ 5 LY D) G2
13 1 b3 4 1 y

i = 8) st =g

Dl o] JigEes e —uay

5 2 -1 o 1 Mintol

Bl e A A 2
244) N& AuBolv ai éhicwoes

)qz+rx_w—2a ﬁ)Or+2ﬁ a-k6 10
v+ B y + 3p w+3_ w w? + 3w
v) 1 1 =P

y—a y—P y*—ap
245) N& AuBouv al eticwosrs :

5x ; 2 3 5 2x + 1 1
=0 i o RRCTE
2 e T \:—4+x+4 Y)x+3 x*+5x+6 x+2
W OR N L E S L e L e
P —5+ — 11— y—9 "y—7 )x+2+ PR D (e )

245) Né& mpoobiopiodi 6 A S1& va elven Tedeia fy Braipeois ToU p(x) = x! + (A — 1)x* —
—(3A —5)x — A + 1 81& ToU x + 1. N& Aubfj xaromw 1y Eliowais @ (x) = 0.

64. TIPOBAHMATA EITIAYOMENA Al' EZEIZQIEQE TIPQTOY BAOMOY ME ENA

ATNQEITON.

o) ‘H “AAlyePpa B1& Tév Elicmoewy uds Topéxel Eva yevikoy Tpomor AU-
oes TpoPAnudTwy, Edw s fva TpéPANpa f oxéals, 1) dmoia cuvder Ta BeSo-
pévo pE TO (mTovpevoy (Tov dyvwoTov f ToUs dyveaTous kai 1) omola kodopi-
leta1 GO THY Ekpavnow ToU TrpoPAfinaTos), AGPn THv popehy ELIOWOEWS, 1
Aois aTfis 8iSer kad Thw AUow ToU mpoPAfiparos. "As TrapoxoAoulniowher THY
Aoy pepikév TTPOPANUGT.

[Ipopinpa lov. "Ortov oi padnrai mis taiews lupvasiov tonobetnody dva
3 gic kaBe Opuviov, rupopévouvy Hphot 5 padbnrai. "Eav 6puog tonobetnody ava 4,
161e yperalovial akopn 19 padnrai Sra va oopnknpodsovy 6ha ta Opovie. Ioce
givar ta Opavia kai mocor oi pabnrai;

‘H AUois ToU TrpoPAnuaTos &AyePpikdds yiveTan eis 4 gdoels.

lov "Exkoys] tob ayvésctov. Eis 10 wpoBAnud uas eivan dyvwoTtos 6 dpi-
Buods TGV poBn TV Kai & &piBuos T&Y Bpavicov. "As UTroBiowpey éT1 x efven 6 Gpli-
Buos Tédv padnTédv. Emeidn 5 pévouv Spbiol, STtav kabficouv dud Tpeis s kéde
fpaviov, Emetan &T1 gls TG Opavia TomodeToUvTon X — 5 podnTal kol T& fpavia

e x—5 ] , e Sy / L X :
B efvan \—3— Etreidn), étav kafficouv dvdk 4 eis ke Bpaviov, uévouv keval 19 9é-
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oei, Ohau ai Béoels TGV Hpavicov BuvaTen v oupTAnpewlouy &md x + 19 pabn-
Tas kal T& fpavia & elven -\:—19

2. Katéotpwaig tijg #waecas. ‘O &pifuds Tév Bpavico Tapoapbvel &

iBios, &iTe kadfoouwv of padnTail dud 3 eite kadricour dvd 4, Emoptucos B EY copeV
Xx—5 x+419
== M

H (1) &motedei Ty éticwow ToU mpoPAfiuaTos. *Emeidh & &yvwoTos X
elvan &piBuos pabnTéiv, mpémer v elven BeTikds kal drépatos (Bvas puoikds). “QoTe
6 &yvewatos Tis oo (1) drokeitan el tov mepropiopov x EN (2).

3. Avoig tiig Eredozwc Ao THY (1) kaTd TE yvwoTd Exousy :

(D)= 4(x—5=3(x+19) < 4x — 20 = 3x + 57 <= x = 77 podnral.

4. Awepedvnorg tiig Absewg. ‘H Alois x = 77 pobnTad TANpol ToV TEP1O-
piopoy (). Ta Bpavia eiven (77 —5) : 3 = 24. Ecw Tomrofetnlouv dv 4 eig
kae Bpaviov, ToTE YperdlovTan B1& v oupTTANPwBoUY SAx T Bpavia 24 x 4 =96
pabnTal 8nA. 96 — 77 = 19 &xkdun podnToi.

Akl hbowg 0B idov mpoPifipates. 1. “Ag GmoBéocousy 8T1 Wy elven T
Bpavic. "Otav Tomofernfolv els adr dvd 3 of pafnTal 8 kabricouv 3y pa-
OnTad xod pévouv Spbiot 5 BnA. of pabnTal eiven 3y + 5. "Otav kabfrjoouv &ud
4, Aefrouv 19 Bi& vd oupTrAnpeboly ha T& Bpavia, SnA. of uadnTal eiven 4y — 19.

2. °H tticwots elvar 3y 45 =4y — 19 ut y e N.

3. "Exouev 3y +5 =4y — 19«3y — 4y =—19 —5 < ¢y =24 Gpavic.

4. "E¢’ doov T fpavic elven 24, of pafnTal B& efvon 24 x 3+ 5 = 77.
H Avots, s xai ponyoupdves EEnTéoln, slvan Sextr.

Hpoplnpe 2o0v). Eiorpaktwp remgopeiov katd piav Sradpopiv S1£0sce 33
glortipla t@v 2, 1OV 3 kai td@v 5 Spayxudv, sicinpate 82 &v dho 117 dpaypac.
T didpaypa ciovtipio ficav Sinhdowa td@v tpidpaypmy. Na c0pedi] mooa giorti-
pa 1é0goey and kabe &idog.

L. "ExAéyoper ds &yvwoTov x Tév &pifpdy Tév TpiSpdyuwy soitnplov,
omoTe 2X elvan O dpiBuds TG Bidpdyucov. ‘ETadh SAa T& elorthpia elvon 33,
Emeton 61 T& mevTdSpaypa 8& elvan 33 — (x + 2x) SnAadh 33— 3x.

2. Max Ty katdoTpwow Tis iodorws okemTéueba s EEfs. CATO T&
x Tpibpaypa elotmpoter 6 elompdxTwp 3 - x Spoyuds, &mo T& Bidpayua 2 - (2x)
kol dmd T mevraBpayua 5 (33 — 3x). CAAMAG, kaTd THY EKQLOVTITIV TOU Trpo-
PAfuaros, eloempdybnoay v 8Ae 117 Spaypal. O& gxwpev Aottrov Thv éticwov:

3x +2(2x) + 5 (33 — 3x) = 117.

3. "EmAlouev v Elowow abThy, mopaTnpolvTes &T1 & X Tpémel v
elvon dxépaios BeTixds. EUpioxouer x = 6 TpiSpayua, 6Te 6+ 2 = 12 elven T& Si-
Spayua kol 33 — (6 4+ 12) = 15 T& TEVTES POy Ba.

4. *H evpedeioa Aot elvon rapadext, 5161 elven & X = 6 QuaIkds Kot
els Spayuas T& SiateBévTa eloithpia BiSowv :

3:6412-2415:5=18 24 4 75 =117.
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Ipoprnpa 3ov. Matip 61 itdv Exet tpia téxva Mhwkiog 24 étdv, 21 koi 18

. Iéte 1) fMkia Tob matpog Bd eivar §{ Hzo tpunhacia tod GOpoicpatog TV fhtkidy

TV TEKVOV TOD ;

1. "Ag Umobéceuey &t TO [nTouupevoy O auupi] peT X BT & ofjuEpov.
Al AAkicn Tév 4 &Topwy B elvor T6TE - 61 +x, 24 +x, 21 +x, 18 +x.

2. To &bBpoioua 1&Y AAIKIGOY TEV TEKVWY elven :

(24 +x) + 2l +x) + (18 +x) =63 + 3x. To TpITAdolov ToUTou, fiTo!
76 3(63 + 3x) 8& iooUTan pe TiY Ahkicw ToU TaTpos BnAadn T 61 + x. ‘Emo-
pévers TrpoxUTTel T EElowois @ 3 (63 + 3x) = GIEE < edl)

Eic Tiy (1) & x Tpémer v eUpioxeTan péox glg T& Aoyikd Spia Tfis [oofis
Tou dvlpoou. ‘Eav & X elvon BeTikds, TO [nTovuevov O cupPf €ls TO uEAAoOV.

*Equ & x elvan pndéy, To {nToupevov B& ouupi Topa. “Edw TéAoS O X elven
&pvnikds, TO {nToupevov ouvepn 787 kard TO TapeAdov. Els Thy TeAeuTaiay -
T TeplTecy Tpémel vé elvon 18 +x > 0, B16T &AAws Sty B Umrfipye TO Y
TEKVOV.

3. *Emivovtes Thy (1) evpiokopey x = — 16. "QoTe mpd 16 gty ouvifn
T {nToupevov. Al HAkial TéTe fioav : Tarhp 45, Tékva 8, 5 kal 2 ETGow.
4. ‘H AUois elven TropaBexTi, 816T1 6 x = — 16 eivau €is Aoy k& Opia, TATpOT

<&y TrEplopioioy 18 + x 2 0 kai efven 45=3- (8+5+2).
Ilpopinpa dov. Eav éand t6 meviamldctov gvog @apbpod Gpaipiowpey ToOV
145, ebpickopey ta 500 tpia adtod nbEnpivae kota 14. Na £0ps0fy 6 dpibpdc.
1. “As UmroBicwpey 6T1 & [nTouuevos GpiBuds eivan Gy
2. SUupeva pé THY EKGUNoI ToU TPOPATUATOS eUpiokopey T Eticwow
sx—145 = 2 £ 14 (1)

‘O x elvon Bvas &piBuds, Eopéveds Bev UTTapYEL Treploplopds &1’ avuTév.
3. Ao T (1) Eyopev @ 15x — 435 =2x + 42 <=

< 13x = 477 <> 36 2.
4, ‘H Avoig x = 36 1—93 elvan Sextr), SramioTouTar B8 eUkdAcs &TL ETTOAT)-

Bevel TO TrPOPANUC.
MPOBAHMATA

247) ‘O &p1BunThs vds KA&opaTos Elvan KaTd 7 pikpdTepos TOU TapovopacToy. “Edw
xal els ToUs BUo Spous alToU TOU KAGGUATOS TpooBiowiey TOV 13, TpoKUTTTEL KAdouax Toov

3

2
uE = N& eUpeffy 16 kA&opa ToOUTO.
248) N& eUpedi] &piBuds doTe TO ETTATAGTIOV TOU EhaTToUpevoy xaTd TO fimou alTou
v& §in Tov apifpov niinpivor kaT& 220

CHET S, Lreid 3
249) Tivos &p1fuou T = kol T& - EAarToUpsva katd 8 BiBouv Tov &pbudy nutn-

pévov kata 20 ;
250) To &Bporopa Tp1&dv dvicwy dxepaicov eiven 308. ‘0 peoaios eivan katd 17 peyodu-
Tepos ToU HikpoTépou kal kaTd 10 wikpdTepos ToU peyoAuTépou. N& ebpedoly of &piBuoi avTol.
251) Té &Bporopa Tpidy SiaBoyikdy TepiTTEY evar 27. N& epefolv ol &piBuol ol
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252) Té &Bporgpa Tp1dw BraBoyikdy &ptiwy slvan 28, N& eUpeBolv, ol &piBuoi avrol.
253) ’Epetnfeis kémotos mepl Tis fAkias Tov, amfyrnoe «’Edqv &mwo TC')_; ThHs HA-
kios pou dpaipedi T %* aUTiis TpoKUTTTEL & &p1Buds 18». TTdowy ETdY fiTo ;

254) "BEvas pafdnTis Empdkelto vt ToARaTAagi&on Evav &p1Bpdv el 145, &N &l
ToUTou EmohhamAaciage &l Tov 154 kai elpe HeyaAUTEpov yivopevor katd 2043. Tloios fiTo
o apibpds |

255) "Evas guoikds &piBuds clvan peyohUTepos &rrd To TpITTAGTIov évds &ANou xaTta 10,
"Eqw Tov wikpdTepov avtfiowpey kaTd 125 kai Tov &Ahov EAaTTdowHey kaTd 35, Té Eaydusva
elvan Toa. TTofor elven ol &pi1fpol avroi ;

256) "Evas Totépas efvan 52 ETév kai £xel 8Uo Tondik AAkios 15 kai 21 #rédv. Metd
wooa i f fAikia ToU TaTpds 8 elvan fon Tpds TO EBpotoua THY NAIKIGY TV BUo TaIBIGY |
MMé7e 1) Hhwia ol ToaTpos Bd eiven Ta o ToU &fpoiouaTos TGV HAIKIGY TGV BUo Trond1éw;

257) "Evas &pibpds oynuarileton dmd Sto SioBoyika wneia kal elven mikpdTepos KaTd
2 povéBas &ird 16 6/mAdoiov Tou d@poiouaTos TEY wneicor Tou. Né& eipedij & &piBuds.

258) 'EpyooTtéaiov dmaoyohel 18 tpydTas kad 13 pyaTpias xai TAnpdwer 81 SAous
€ls plav fuépav 2161 Bpaypéds, Eav & EpydTns AapPdvn fluepnaicws 30,5 Bpayuas TeploooTE-
pas Tiis Epyarpias, v& elpedf T fuepopiohidy Towv.

259) Kémotos fydpaoce abyd wpos 8 8pxX. T& Béka. ’ETreidn Tou éomacay 5, EmwdAnoe
T& Umdhorma s 9 Bpoyuds T 6 avy kad éxépBiae 70,9 Bpy. Méoa alyd elyev dyopdosl ;

260) ’Eav of pabnred wds Tétews kafifjoouv el T& Opavic ids ailfiovons dva 5, pévour
dpfhor 4 padnrad. "Eav dpcos kabfioouy dud 3, uévouv Spbior 24 padnrai. Téoor iven of pa-
fnTal kel Téoa T& Bpavia ;

261) "Evas &pydrns dvéhapPe v tTeMéoT) Eva Epyov sis 63 NHépas. Zuvepwvnfn vd Aau-
Pavn 80 Spy. B1& kébe fuépaw Epyaaias, GAA v TwAnpavn 100 S1é k&Be fuépav kaTd THY Smroiav
Bty 04 fpyddleran. “Emi wooas fiuépas elpydodn, av 1) EAaPe 3060 Spx. 2) &tv EAaPe TiTroTe
xkod 3) EmAfipwoe xai 180 Bpy ;

262) Tpidpogos mipauhos Exer SAKoV Papos 360 Téwwy. 'O « Spogos Exel TpITTAL-
ooy Bépos ToU peoaiou, 6 émoios elvan EimAdoios Koty TO Papos ToU Tpitou. N& evpebfy T
Pdpos ké&be dpdgou.

263) Toodv 335 Bpayuév &moTeheitan &mrd 82 KéppaTa UeTaAAIKG TGV 2, TGV 5 kal
Tév 10 8py. Té mevtdSpaypa foav kard 2 TEPIoTOTEpa TV Sekadpdiypeov. N& epediy & &pi-
Buos kabe eidous TGV kepudTeov alTé.

263) Koupels eimev els meAdTnv Tou, Stav ENTnoe v& TAnpwon: «TpiTAaciace T&
XprisaTa pou kol ooU 8i8w 81 Spayudsr. TolTo ytveto, kaBcos kal pé SedTepov kai TpiTov
TEAGTTY, OTéTe TiToTe Biv Euewev els Tov xoupta. Tlooa elyev dpyikés ;

265) Ao mohes evpiokovton gml T Sx0ns TAwTol Twotape UtayUTnTos 3 wiA/dp.
ToTapdmAotor, 16 dmoiov éxtehel THY ouykowwviar petall alTédv, dvamAfel TOV ToTOMSY
els 34 Gpag xai ywpls va dAAGED TaXUTNTa KaTépyeTon adTdv eis 22 opas. N& eUpebfy f) &mrd-
oTools TEY BUo méAewy kal 1) TayUThs Tou TAciou.

266) Ato wéhers A kol B &méxouv 190,8 XIAL. CATTO THY A Exkivel Tpods THy B duafo-
ovotyia pé ToUTnTe 42,5 YAuldp. ouyxpdvess Biv Exkivel drrod ThHy B dviBiteos &AAN WE Ta-
xUrnTa 37 yAp.[dop. N& eVpedf pera woony dpav kol eis Trofay dTdoTOo &S Thv A 6 ou-
vawvtnfouy.

267) Kegéatov ToxilSuevoy i 3 €1 wpods 5%, yiveten uali pg Tols Tékous Tou 27600
Spx. Motov eivon Td Kepédarov.

268) Amo T6 Erficiov elodBnud Tou deTauieuos kamolos kal katéfecev els 6 Toqu-
euTfiptov 36.000 Bpy. To émduevov Tos Tas piv Sarmrdves Tou NAaTTwoe kata 10%, 16 5 ei-
aéBnué Tou nUEnoe kard 5%, kol HBWABN kaTd TO €705 ToUTo v& &motawmeton 60.000. N&
eUpedfi TO dpyikov elodBnpd Tou.
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269) Edv 1& __?'_ £uds kepahaiou Tokiowpey Tpos 5% TO BE Umédhorov Tpds 4,5%, Aap-

Pévopey tTnoiws éx Tol B’ Wépous 510 Spayuds Tékov mepioodTepoy Tou &AAou. Na eUpedT)
16 Ke@EAIOV.

270) Eis 117 xAyp. &ApupoU UBatos mepiéyovta 3,5 xAyp &hatos. Tégov kabapov
0Bwp TpETel v& TpooBiowiey, HOTE fi TEPIEKTIKOTNS eis &has vé yivp 2,5%;

271) ‘O woathp THs *AAyeRpas AideavTos glnoe TO EkTov Tiis {wiis ToU cog Troudi, TO-
SwbikaTov aUTis ds veavias, TO EPBopov aUTiis UET& TOV YaHOV TOU kad 5 étn dxodun, &te &mé-
krnoev uidy & éTroios Elnoe TO fwov A Soov & Trarflp Tou, E(noe B dxéun 4 ETT WeTA TOV 6d-
varov Tou uloU Tou. TTéox &Tn élnoev &6 AdpavTos ;

65. ANIZQIEIZ [MTPQTOY BAOMOY.
A) "As APowpev THY TOPECTACWY 3x — 5, 6Trov X elvan KATTol0§ TrPoy Ho-
Tikds &p1Bpds. "Av dvTi ToU x ftccouev %, TéTe 7 dpfpnTikn TN TS Tapa-

oTéoEws 3x — 5 evan & 0. *Amd T& TponyoUusva yvepilouey 8Ti pdvov Bix x=
)

E ioyver 3x —5 = 0. ‘Emopéveos, & glvon X #—;—, 8& elven 3x —5 # 0.

*As Btcwpey Topa gls Ty 18lav TapdoTacv STl x Tp&TOY TOV 4 kod Bev-

TepOV TOV %— Etplokopev : lov) 3-4—-5=12—-5=7, &nhadh &pibuov Be-
3 3 10

Tikov( > 0) kad 20v) 3- %— b — 5= o = —;' nAcdt) dpiBudy

dpvnTikdy (< 0). “Qote ANt Tipad ToU X ( # %) Bidouv Tipfy Betikny (> 0)

els Ty TapdoTacw 3x —5 kal SAAcr dpynmixiy (< 0).

TifeTcn Aoimwdy TO TPOPANU :

N& &pi1oBfi & TparyuarTikds Gpifuds X, GoTe va efval

lov) 3x —5 >0 kai 20v) 3x—5 < 0.

KoBepiar &md Tés ToapacTdoels 3x —5 > 0 kad 3x —5 < 0 MyeTa - pia
avicwelg tpotov Padpod. ME Tov Spov aUTOw EVwooUuEy YevIKES kéfe TrapdoTa-
ow Tis Lopefis ax + B > 0 eite ax + p < 0, émov «, B, yvwoTol TpayHaTiol
&piBuol kal x &yvwoTos TpayHaTikds &pibuds (TTou TptTel VG op1007).

‘H ppdois «va Aobij (i va Emdubi) 1 dvicwoig. ..» onuaivel «w& evpebolv
ol Tiwad ToU dyvaoTov, ik Tds oToias N dvicwalg yiveTan dindns (&prBunTikT)
&VITOTNS».

B) Mia dvicwols mpdTou Pabuou émAvetal, STres paiveTan elg T& Ao~
AouBa TapadeiypaTa.

Mapadeiypa lov. N& émAuéf 1) dvicwois 3x —5 > 0.

SkemrToOpeba dog £Effs @ "Av UTrfipxE kd&Tolos TPOYHATIKOS &p1fudsx’ uE TN
iB1dtnTa 3x' — 5 = 0 (v, dmows Aéyopey, 6 X’ émnAnleve ThY dvicwaw), TOTE
adTds 6 x' 8& elye kad Thy 1B16TNTa @ 3%’ > 5 (Rmpoobigapey els T& pEAY TOU 5)
ki SwTioTpopws. AnAadh of dvigdtnTes 3x'—5 > 0 kai 3x' =5, f& foav,
&moos Aéyouev, igodbvapor TMoapatnpoUper Tdpa &1 fi dviodTns 3x" > 5 elven

. e 1 f S-S A o = . o \
iooBuvanos ue TNy x° > = (ESr1cupéoaper T& pEAn THs 3x' > 5 ue ToV Bemikov 3).
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‘Qore 1 dpyikh dwiowois émoAndeleten &md Kkdde TPAYHATIKOV &p1Budv
X ME X > %— Kol povov.
Mt Tols oupPoAiopols Téy curdAwy Ypdeopey
{(x|3x=5>0}={x|x>3}.
AUTO 1O ouuBoliloper oynuaTikés s EEfis :
AapBdvopey THy edfeiaw
=g 0 1 3 2 3 TRV TRy HATIKGY &p1Buddv,
; onueicovopey fwonpéds TO on-
(Ex- 65-1) ]%*ueiov % kai BéTouev Urrokd-
Tw TV TINEY 81 Tds dmolag droaAnfeveTan f dviccaois éva BéAos, STrws PAé-
meTe €l TO Zy. 65-1.
Mopaderypa 20v. N& EmAvbi f &vicwols : 3x — 5 < 0.
Me bucious, émas Tponyoupévcs, oUAAOYIoMOUS UpicKOpEY :
IX—5<0=3x <5< x < —g—
Anhadn) 1) Bobeloa dviowaos éraAnfedetar dmd kdde TPXYHATIKOY &p1Budv

=3 2 ] 0 1 2 3 X g x < ?chi udvov. Zxn-
o ] HOTIKGS TO oupTépaoua Tro-
Zx. 65 -2 pioTaveTon eis TO Zy. 65-2.
Mapatipnoig : "Emeidn) u&s Ao YvwoTov fidn 6T :
lov) elven 3x —5 =0 pdvov &1 x = "?;—
5

20v) elvar 3x —5 > 0 pdvov Si1& x > =
numopoUcapsy duéocs v ouuTepduwpey 81 ) dviowois 3x — 5 < 0 émainfeleTa
uévoy 81 x < %
Iopaderype 3ov. N& ¢miduefi 1) dwicwors 1 — 4x + 3 < 5.

Me Spolous, ds QuwTépw, oUAAOYIGUOUS eUpiokoey :
1

—4x 4+ 3 <5< —4x < 2« 4x =P e &
_?’ —2 _'1 0 : 2 3 ZXNHOTIKES TO CuUuTTE-
I paCHX TrapIoTAVETAl €ls TO
Zx- 65—3 Zx. 65 —3.

IMapadsiypa dov. N&
Audf 1) dvicwois —4x 4+ 3 =5

e e 0 1 2 2 Mé Suoiav E¢pyaoiov ka-
* 7 ] ToAf)youev &ls TO ouptrépo-
opa, ToU ékepdleTon els TO

Zx. 65—4 Zx. 65-4.

I') F'evikal mopatnpiosic :
In) Mia dviccwors elven évdeyduevov v& EmoAnfeveTon &rd Kkdde TPy Pot-

(*) Tvepilopey 87v & molhamhaciacude tiy ueAdv dviebrnrog il &ptBudy dovnTikdy A=
2i8en Thy gopav .
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TIKOV Gp1OuoY eiTe v& uty Udpyn k&ToI0§ TPAYPaTIKOS &pifuds, Tou v TNy dra-
- AnBelm).
IMapadciypata. lov. ‘H avicwoig 0-x + 10 > 0 ZnainbBevston and kabe
xeR (dwati ;).
20v. Tjv avicwow 0 x — 8 > 0 ovdeic x eR v éraknBever (Srarti ;)
2a. Ak Tas Guicwoels ioyUer i816Tns dvdhoyos pg Ty {B10TNTR TIOU oUY-
nvTioauer gls Tas iodaoes. OYTw, T.X. 1) dviowois — i Te{vou ico-
Svapos pg ékelvnyy oU TrpokUTrTEL &Trd alTnv, &v T& PEAT TS TOAAQTACTIO-
gfouv émri o E.K.TI. Tév wapovopaoTév 3,2,7, SnA. &mi Tov 42. “Exopev Aormdy
TéTe, GuTi Ths — % X + %-< —g— Ty loodlvapdy Tns 42 - (~—é—x + —;~} <
< 42 - ——?—, dnAadn Ty — l4x 4 21 < 30, Thy omoiav EmiAUopey eUKOALS.
’Etrions 7 drvicc,oms_% X +7é- = %elvm icoBUvapos pé ékefvny, ol
TRPOKUTITEL &0 oUTry, &v T& péAn Tns moAAamAaoiactouy éml Tov dvrifetov
ToU E.K.TI. T&v TrapovopacTév, dnA émi tov — 42. "Eyopev Aoimov ToTE, duTl
< 1 S i i
TS ——= X -1—% < —?— , T icoBlvaudy Tns :
—42 - (— % x + %) > —42- -;—--,Sn}\aSﬁ Ty @ 14x —21 > =30

Elven qavepdv &t1 ) mponyovutvn 18165 Exer dlidAoyov rpoxTIKiYy oN-
paoicv 81 Thw émiAuciy TéY dviowoewv.
"E@appoyn 1n. N& elpete 16 oUvorov A N B, édv eivan :
A = {x/x &képaios kad X < 3 } kil B = {x/x drépaiog kod x > —3 }.
Averg. 'Emi Tiis elfeias TGV oyemikdv dpifuddv onueicovousy fwnpds T
onueia, dnAabn Tous &piBuols, Tou elvar oTorxelix ToU ouvdiou A kal UToypa-
pilopev pé Péros (ox. 65 -5).

B RS RS S SIS QISR [ DS

4

Zx* 65 =5

‘Opolws pt &va &AAo Péros Umoypaupilopey T& onpeia, SnAcadn Tols
&pifuovs, Tou elven oToiyela ToU ouvdAou B.
"Omreos PAétropsy el 1O Ty, 65—5 elven : A={2, 1,0, -1, -2, — 3, —4,...}
B={—-2-1,0,1,2 3, 4,..-}, AnB={—-2,-1,0,1,2}
Elvaun gavepov &1 A N B elvan 16 o¥votoy Tév Tipdv ToU x S1&x Tas dmolas
ouveAnfelouv ai dviodosls @ X < 3 kol x > — 3 kal X dxépaios TporyUaTIKOS
&p1Bpds.
‘Qore ANB={x|x€Z kal —3 <x <3}, émou Z =70 guvohov T&v
OYETIKGY &repaicov.
’Egappoyn 2a. Oewpolpey T&x olvora: A= {x|3x-5<0}, B=
= {x |4x 4+ 3 > 0 }. N& 6p1o8fj 16 ovorov A N B, SnAadt) v elpeBolv ai Tipai
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'l_‘oG X, 81 T&s 6molas cuveAnBelouy aof dviccoes 4x + 3 > 0 kal 3x —5< 0.
3 2 5
-3 2 —E—E 0 i\ T 2 3
1 A

A

2y. 65— 6
Nbois. *Exouer A= {x[3x—5<0}={x[3x <5} = {xlx <2},

Emions B={x|4x+3>0}={x/4x > -3} = {xlx > — =}
“Orreds elvan pawepdy €k ToU oyfuaTos 65 — 6 elvat :
ANnB={x|xeR kai ——i—<x = 3}
Mé &AAas Mkets ai dviodoss 3x — 5 < 0 kai 4x + 3 > 0 cuvaAnBevouy Bi1

\ 5) : 5
T&S TIPGS TOU X, TOU TEPIEXOVTAl PeTolU — 5 Ka - =

AZKHZIEIZ

272) N& AvBouv ol dviowoers :
o) 7x—12<x—18 P)4—2x > —9—5x
Y) 2(x—D+3@x+4)—-7<5@x—1)—(x—3)
8) (x+5)2—-2(3x—6) > (x—3)* —3(2x—L 5) —
x—3 x—2 x—1
©) = +_2<("‘3)(}‘+15)
0 ZTX—S(Z\—S)<6(3>\w5)75(1—-2x)—2
N 2 (3*«3 5) e 5(5\1;- 10) <30x 42Tl
8) (y+2) =3 (=5 < y(y+1)+20
1) 2o—3){w+2)—4(1 +w) > w@o+1)—2 2w+ 5)
10) Z—124+E—-32+E-52<3@E+15)-7)
273) N& Auvbolv ai dvichoers (Trap&peTpos A) :
o) AXx—3<2x+7 B) (x +2A)2—(x—2)2 > 4A.
Y) G+ -2xEx—4H—-Ax >+ DE-1)+7
(57\+3)x 1 2(x+1)—1
B —5 3
274) A& Trolas Tipds ToU X ouvednfelouv ai dviowosrs :
@) 3x—1<x+5 P 2E—5>x—-15 v) E+D2>xEx+ 1)1

2?5) A& 'ITOID:S dxepaias Tipds ToU X ouvaAnfebouv of dvicwoes.

e 2\7 T (3x—ra 3x—2 2(x—1)
Lo = S AP e
276 Atot 'rromcxs TIpds ToU Y ouvaAnfevouy gl_a\?lo’wo’els
W+3HWw=-2) _(w*Z)(w—l) =D+ +4
o) - — < xal
10 T B AT
y—1 2\p+3 3 \p—i—4 3y—4
p) 5 = 10 Ay — = 8
277 .v'\Ocrd're TaS cwiwc&ls
3 2 5
o) = ?>013)—>Uy) vH2 <o
y—2 2% =3 x+41 1
B)W_—3—1<0 £) S >1om) 5o —3<7%
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KEPAAAION VII

ZYZTHMATA EZIZQZIEQN IIPQTOY BAOGMOY

66. LYZTHMA AYO EEIZQEEQN IMPQTOY BAGMOY ME AYO AINQETOYE.

A) Tootnpa Eod@csmv. AiSovtar SUo tiodoels ut Slo &yvdoTous:
9 (x, ¢) =0 kai o (x, ) =0 kai #oTeo A 16 olvorov Aloewv Tiis TpawTns kai B
TO GUVoAoV TGV AUcewv Tiis SeuTépas. TTpokUTrTel TO épcoTnua @ “Ymépyouv [eUyn
(x, ) T& émrola v EraAnBevouy Kol TS 51’)0%510'&130‘515 ouyypovws ; To alvoiov
aUTddY TEW [euyddv elvanr mpopavdds TO olvoRov A N B.
To leUyos éticcooewy :
®: @EW=0 o(x,y)=0
TGV OTroiwv {nToupey kowmny AUc, dvoudlstar Eva chetnpa dve iEwehoeov pd
d00 ayvidotovg.
ToO mpoPAnua TO Omelov TifeTan Twpa, slvan @ v gbpedij 10 chvohov TdY
Loemv 1ol cvetnipatog (X).
A1 k&Be LeUyos (A, p) A N B, 8& loyxtouww : ¢ (A, p) =0kaic (A, p) =0
ouveTrdds TO (eUyos adtd (A, p) 8& elvan pla AVois ToU ovoTnuaTos.
‘H &bpeaig Tob svvohov 1@y Aboemv dvopaleton : 1) Eniluaic tob cvothpatos,
B) "Isodvvapia cvotnudtov. Ado custipate Aéyovior icoddvapa, Gtav Exovv
tig avTag hUoElg, dniadi} kabe Looig Tod mpdToy eivan Aboig Kol tob dgvtépov kol
AVTIETPOPOG.
“EoTw TO oUotnua (Z) pt dlicdoss ¢ (x, W) =0 (1) kal o (x, y) =0 (2)
"Av k, A elvan BUo oTafepal, &k TG otolwy f) pia TouhdyioToy, T.X. A k
elvon Si1&popos ToU undevds, ToTe 1 Eicwoi Ko (X, w) + Lo (x, y) = 0 (3) ré-
tetar Evag ypappikog ovvdvacpog tdv (1) kai (2).
loyber 1) &fis ypropos i8i16Tns :
*Av tig Eva cbotnpa (X) dviikartootabi] pie tov iicwoig pé Eva ypoppukov
suvévacpov Tdv EEI0ADCE@V TOV, TPOKDNTTEL 160d0VapoY GOGTNHA.
TMp&yporrt @ Eotw TO oloTnua

2 :

c=0

q>:0}
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kol TO oUoTnua :
E):k-o+A- =0
c=0 }
KdBe Abois (xg, o) ToU (Z) elvon mpogawdds kal AUots ToU (2).

AvtioTpdgus, kéde AUols (X', Wo') TOU (27), 8& EmwodnBeln Thy
k:g+A 0=0xai —Adyw 100 éTio=0—Tv k-9 =0 &AA& elvan k # 0
Kai Eropéveos B elven @ = 0. “Hror T (elyos (X', w'p) Emeinfever T&s iadaoers
c=0,9=0, nAadn) elvan Aois ToU cuoThuaros ().

I') Eribvow npotofadpiov cvetnpatov 8o dyvdotwv.

Edw elven ¢ (x, @) =ax + Py + vy xai o(x, W) =odx+py+ vy,
x4 Pyby } (b (A) elvar f) yevikny upopet) ToU ov-
x+Py+y =0] (2
oTAaTos dUo thiohoewy o Pobuol pi SUo dryvidoTous.

To olvotov Tév Aloewv Tiis 2iowosws (1) elven T6 :

S={xyY|EyYERXR kol ax + By +y =0}

To olvodov Tév Acewv Tiis &icmoews (2) elven 16 :

T={ExW|&EyYeRXR kal «’x+py+y =0}

"Emtiducis ToU (A) elvon & mpooBiopiouds ToU cuvdhou = N T, ‘O mpoo-
Bioplopds aUTos Slvarran vé& yivy ypoagikdds, madh k&be Etiowots ToU (A) Topr
oTdveTal, émos yvwpilopey, pé ulav edBeiov ypopuny s fva ovoTnua dEdvey
x O y. B& {Boopey Spws kord TpdTOY UroAoyioTikoUs TpdTrous EmAvcews Evds
ouoTthpatos Tis uopefis (A).

TO OUOTTU :

1. MéBodog tijs GviikataeTaoems.

Mopaderypa. N& AuBf 10 oloTnua : S Ut =t } M (A)

3x4+yw+16=0 J (2)
Emeidn x -2+ 17T=0<>x=2¢ — 17, dvtl ToU (A) Acupdvouev TO
x=2y—17 }(1) (B).

3x+y+16=0) (2

Kdége AUois ToU ouoTtipaTos (A) elvar kal Tol (B), &mweidhy fy (1) Tou (A)
Eyel dvTikaTooTolf] pE THY loodlvapov tns (1) eis 6 (B). *Emions xdbe Avois
ToU (B) &mobekvieTon dubows 611 elvan ked ToU (A), Si1oTi f (2) elven f adTh
eis T& BUo ouoTruaTa kai 7 (1) elvon ioobUvapos wpos ThHy (17). Eis 76 (B) elvan
SuvarTov Thv Ekgpaaiy Tou X &mo Ty (1) va Béocwper dvTi ToU X els Thv (2), nA.
v& Exoopey TO iooBlUvapov Tpds TO (B) ovoTnua :

x=2y—17 ()

3Ry —17) + w4+ 16=0 }(2‘)
(2" elven Etiocwots pe Eva povov &yvwoTov Kal Eropévess ETIAUETA KATE TX yVod-
o1é. “Exopev :

@)= 6y—-5l4+y416=0<=T7y= 35<=y=>5 kai

oUoTnu :

(M. Eis 76 oUornua Suws (M) 7y étlowais
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1o (M) elvon  Ico8Uvapov Tpos To : = } () (D)

y=>5 ")

*ANAG TO (A) elvan ioodUvapov Trpds T X2l } (1“)
p=5 @

BdnAd™) oS 5 M z (Z). Elvau Aovmov to (A) igodUvapov Tpos 1o (Z),
y=>5 ;

(B)

dpa Exel AUow Thy povadikiy @ x = — 7, Y = 6, dnAadn 10 [elyos (— 7, 5).

“QoTe : Ak v& AVowpsy fva cUoTnua 8o Eliodoswy pt Blo &yvdoTous
Bix Tijs webddou THis dvTikaTaoTACEWS :

1. AUopev trv piov Tév Elicwoewy 6 Tpds fva &yvwoTov AY. &5 Tpds X
(txpp&lopev BnAcdn TOV X ouvapThoer TOU ).

2. "AvtikabioTdpey els Ty &AAnw étlowotv ToU ouoTiuaTos TOV X uE THY
eUpefeioow Exppaoiv Tou kai AUopev THv TpokUmTovcov i fva EyvwoTov EEi:
cwoty, émodTe eUplokoper TOV EyvewoTov .

3. Ty Ty oUTthy ToU W duTtikebioTéduey els THy Ekppacy ToU X, ol
eUpedn els Tov lov Pripa alTiis Ths Epyacias kal UmoAoyilopsy THY TipMy adTol.

Tov Tpéov alTov épyacias Sik Ty Aow fvds oucTrpaTos kehoUpey kai
péBodov analowgiic dia tiic Gvrikatactacswe.

II. M£Bodog tfis cuykpicswc.
Mapaderypa. N& AuBH T6 oUornpe : Al s il ] (1 (A)
3x +y+16 =0 @
Eme1dt) evan : x — 29 + 17 =0 <> x =2y — 17 xai

x4+ y+16=0<x=— —L‘ug'—]é dvtl ToU (A) #youev TO icoBUvapdy Tov :
x =2y —17 !
(1)
(B) : v+ 16 } f
2=t | 12)

Eis 10 ocUornua (B) ékppdleTon & dryvwoTos X Kai eis Tas dUo Eiocwosls
@s owdpTnols ToUu &AAou &yvioTou .
’AvTi ToU (B) BSuvduela v Exwper TO oloTnpa
x=2¢-—17| (D

s W+ 16 (51611 1y (2) elvon fooBuvapos TTpods THY
¢ —-17T= ——— 2"

(M
3
ticwaow (27), &maidn al kepdoeis 29—17 kal x elvan iooblivapol, Adyw Tiis (17).
AMG elven @ () <> 6y —5l =—yp —16<=> Ty =35 <>y =15, tmo-
uéveds 10 (M) elvan icoBlvapov Tpods TO cUoTnua :

Ao
@t e } ) ©étopev eis v (1°) Tol (A) Smov y ThHY TI-
=5 @
ufy Tou &mo Ty (2'") kal Exouev TO cUoTnua :
EY: 7" 25 Bl } BMAaEh TO (Z) 1 _;7 , GdoTe 1) Aog Tl (A)
= =
elven (—7 ,5).
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Eis Ty yAdooaw TGV ouvdAwy AUTTOPoUUEY V& YPAWWHED :
x—2¢417=0 — (75}
3x4+w+16=0

"QoTe Bi1cx v& Aocopey &va oUcTnua 8Uo liodoewy pt dUo dyvdoTous ik
Tfis pebdBou Tiis &uykpio*scog s

lov) AUopev Tds BUo éliccoels dos Trpds TOV aUTOV &yvwoTov AX. TOV .
20v) Etigdvoper Tas SUo Ekppdoeis ToU \p, 6Te mpokUTrTel pic éflowos pé Eva
povoy dyvewoTov, TOv X kol 3ov) Avopey Thy Elowo alThy kol eUpickopey TOV
x "Emerta 8¢ mpooBiopiloper Tov  &rrd Ty piawv &mo Tés Ekepdoels Tou.

III. MédoBog 1ol ypappikod cvvévacpod.

{9 (&) eR x Rkal

x—2w-+ 17=0 1
Mapodeiypota. lov N& Audfj 0 oloTnux b } M

x4+y+16=0] (2 (&)
To ovarnua (A) 8% dvTikaraoticwuey pt fva iooduvaudy Tou (B) eis TO
omolov i pla &Eiowois vé efven A (1) A 1) (2) kad fi &AAN Evas ypaupikos cuvduo-
opos Tév (1) xal (2), cungavews Tpods THy iBidtnTa (§ 66, B), SnA. O eicwois
k(x—2¢ +1D+AGCx+yw+16)=0 (3)

Eis Thv (3) &Aéyopev ToUs &pifuols k kol A kerToAATAws, doTe va yivy
undév & ouvTeAeaThs £iTe ToU &yvddoTou x eiTe ToU &yvdoTou . Ty, &v els ThHy
(3) 167 k = — 3 (BnA. & dvTifetos ToU cuvTeAeoToU ToU X eis Ty Zaw Etlowoty)
kol A =1 (8. & ouvteheoths ToU x els Ty 1ny &iowow), téte fy (3) yivetan

—3(x—2¢+17)+ 1 Bx + ¢ + 16) =0 <>
—3x+6y—51+3x+y+16=0<7¢y—35=0<x=y=>5.
Eqw A =2 (8nA. 6 &vTifetos Tol ouvteAesTol ToU W els THY mpTny) Kol
k =1 (8nA. 6 ouvtedeaTrs ToU  els ThHv SeuTépav), 1) B yiveTen :
=29+ 1D+20Cx+yw+16)=0<7x+49=0< xal x=—7
MpaxTikids dpyaldusda kard Thy Epapuoyty Tis neddSou adThs s EEfis:
A& v &rroelpoopey TV X, el O (A) TroAlfopey kad T& BUo péAn Ts (1) Eml — 3
&v@d oA [Copev kai T& 8Uo pédn Tiis (2) émi 1, olrw Be Exouev :
Xx—2 17=0 | —3 —3x+6y—51=0 1’
) 3Y+w+ : ‘ l@(A,) + 6y u } (')
X 4y + 16=0 1 3x+y+16=0 2"
A& mpocBécews kaTd pEAn Tév (1) kal (27), doTe v& oxnuaTiowuey TOV
ypoupixdy auvduaopdy (3) Tév (1) kol (2), Aaupdvouey : Ty — 35 = 0, SnAadn
Ty —35=0
3x +y + 16=0 }
T bmoioy Aletan elkdAws kad elvan icodUvapov Tpos o (A).
3x —|—8\.|J—20=0}(1) A
—2x + 39 +55 =0 (@ ;
"Ag &rodeiweopey Tov . ‘O y Eyel dpooriuous cuvTeAeoTds els Tas (1) kad
(2). TloAAamAaoidfoner kol T& BUo péAn Tiis (1) &l 3 kad T SUo pédn s (2)
¢mi — 8. "Eyouev :

tytveto drredoipl) ToU X, kol Tpotkuype TO aUoTnua : (B)

20v N AuBf T ovoTnua
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3% - 8¢ — 20 = 0 3}¢>(A,)9x + 24y — 60=0}(1')
—2x + 3¢ + 55=0(|-8 l6x —24y — 440=0 ] (2)
A& TrpooBicews koaTd pEAn T&v (17) kol (2') elploxopey ToV ypauuikoy
owduaoudy aUTédy 25x — 500 = 0, dpa x = 20. *AvtikafioTdper TOV X 81 Tg
Tipfis Tou 20 ls picw &md Tds eiodioes ToU (A) A.x. s Thy (1) ko Exopey
3:2048py—20=0<8py=—-40<=>y=—5
'Edv BfAcopey v& &rraelywper ToOv X, & Omoios Eyel ETEPOCTIMOUS CUVTEAE-
oTds eis Tas (1) xal (2), moAhamAaoidlopey T& SUo uéAn Tiis (1) émi 2 kal T&
&Uo péAn Ths (2) &mi 3. "Exouev :
A 3x+8w—20—0l2] @(A,,)6x+16w740f0} (1”)
—2x+ 39y +55 =03 —6x+9%9 4+ 165=0) (2
Ak TrpooBicecos katd pEAn Téw (1) kol (2'7) TpokUTTEL O ypauuIKOs
owduaouds adtddv @ 25y + 125 =0, SnAadf y = —>5.
*Exovtes Umoloyiocer Tov W eUplokopey dpéocs 81 dvTikeTaoTéoews els
plav &k T&Y (1) kai (2) kai TOV &AAov &yvwoTov X.
“QoTe 81k v&t Aowper &va oUoTnpa BUo tlicmoswy uE dlo dyvaoTous (o
Pafuoyu) Bix Tfjs pebdBou ToU ypappikoU cuvBuaopou:
lov) mroAAamAcoidlopey TS péAn Tis TpdTng émi fva dpifuoy k # 0 kal
T& AN THis BeuTépas el Bva &piBudy A # 0, ékhéyovTes Tous k kal A els Tpomov
Gote €is Tas TTpokuTToUcas Eliowoels ol cuvTeAeoTal fvds TGV &yvodoTWY VX
elvan dvTifetor 20v) A mpooBicews kot pEAn TGV BUo vécwv éliocoewy Ea-
AeipeTon O &ryveoTos ué Tous duTiBéTous ouvTeAecTds Kol TpooBiopileTan & GA-
Aos &yvwoTos kal 3ov) yvwoTou TAfov SvTos TOU £uds &yveoTou eUKOAWS U-
plokopey kal TOV &AAov &1’ dvTikaraoTdoews els plav Té&v tliodoswy Tou Sobév-
TOS OUOTTUCTOS.
‘H péBobos ToU ypapuikoU cuvduaopoU Aéyeton kol péfedog tdv dvri0i-
TV GLVIELECTOV.

(A

67. AIEPEYNHZIIZ TOY EYETHMATOE AYO IMPOQTOBAOMIQN EEIZQEEQN ME
AYO AINQEITOYZ.

a) "EoTtew 16 oUoTnua :
o) g
(@ :ax+py=y

Trv dvwTépw popeny Slvarar v& AdBn kdBe ocUoTnua TpwTou Poduol
ué 8Uo &yvawoTous. Ta «, B, y, o, B, ¥' ouupoiilouv Bedopévous mporypaTikoUs
Gpifpovs, T& 8¢ x, W ToUs SyvdoTous.

1 "As Umobéocouev 611 8Aor of &pifuol o, B, y, o, B, ¥ eivan Sikgopor
ToUu undevos. AT Thv (1) slploxopey : i

o Y EBY iy : i e "
X = —— kai dTikaBloTOVTES TO X uE 7o foov Tou sls Ty (2) Tol (A)
Exoper Ty (af’ — a'Bly = ay’ —o'y.
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“Qoe elven :
(A){“?‘”‘*.’"Y,}@[ L }(3) ®

S 8 (@ — By =y’ — o'y} (&)

Eis 10 (B) 7 &tiowaois (4) efvon pé Eva pdvov &yvewoTov. *Edw Aormov 1) (4)
elven Suvarrr, &8dvatos A &dpioTos, O& elvon kol To cUoTnua (B), &pa xal TO
icoBuvapov Tou (A), Buvardy, &Buvatov | &bdpioTov dvTicoTolyws.

lov. Avverrty elvan 1) (4) Staw kol pbvov Staw elvan aff’ — o'B # 0. ‘Emo-
pévarg 0 clotnpa (A) sivar duvatdv Gtav kai povov brav £iva-t_QE'—u'ﬁ # 0.

Eis v mepimTeoow abTiv &mwd Ty (4) Exouev :Q—jg—js/g—’ﬁdv BEcwHey
. S ~ S . P :

THY TIWNY auTne Tou y eis Ty (3), eUpiokopey X = s

TMaparnpoupey &1 elven: ap’ — o'P # 0 < g,_ # -[-?- (1)

2ov. Eav sivmt o’ —aP =0 xai ay —a’y # 0 1) &lowos (4) eivan
&BUvaros. Atv Imrépyer Tiud ToU W AUais Ths (4). “QoTe kal &mwd Thy (3) Bév B
Utpyn AUois Tns s mwpds X kol TO oUoTnua (A) sivar addvatov.

Eis tiv mepimrwow avthy éxouev: of’ —a'p=0 <= opf’ =a'p <=
o i 2 5 v 5 a Y & ' =
=@ kel ay —ay# 0= ay £ a'y<= e o gmopévers elven kai ¢

)

"Eqv Béowuey -‘;: =p B& Exopey a=o'p, p=PR'p kal y # y'p, ts crye-
Tau &mo T (i). ‘H iowois (1) ToU (A) yiveton: pla’x +B'y)=y xal TO oU-
pla’x + Py) =y
ox+py=7v
va dAnBevouy cuyypduas, BioTi elvar py’ # y. Auvdpeda vi Afycouey gl T Tre-
plmrwow abriy &1t ai tiodoes elvan dovppipactor.

ctnua (A) ypeeta : } Al Eohoels avtal elvonr &SUvatov

3ov. Edv glvar af’ —a'f =0 xal oy — o'y =0 1 éliowois (4) ylvera
&opioros. To w Blvaron vd AdPn k&fe Tipfy eis T R. Els éx&oTny Ty ToU W
avrioToryifeTen Si& Tfis (3) ToU ovothparos (B) ula wévov Tiphy Tou x. To oU-
otnua Aoiov (B), dpa kel T (A) Exsr piav ansipiav Adcswv. Eis thv meplmTeo-
ow oUTHY EXopey :

a[ﬂ'—a’ﬁ:()@»%: ﬁﬁ kel oy’ —a'y =0 < g,—=$,
Bnhadh 2= _E_ = X (iii).

"Eqv petaly &Y ouvTeAeoTtdy Tou (A) ioxUn 7 (iil), TéTe TO cUoTnux
=~ 21 ‘ 54 ' (o3 e 1 o 2 r
ToUTo elvan &dpioTov. AdT édv Bécoouey - =P &mo Tég (iii) Exopev a=a’p,

Pp=P'p ral y=y'p xai ai &iodoeis ToU (A) ylvovren :
s
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plax+ B'y) =pY

ox+PyY = Y

51 elvan p # 0. "ANAG pla giowols mpcoTOU BoBuol dos Tpds X, y Exel amei-
pous ‘Aucsls (X, ) Eis T ouvodov R x R.

Il. E&w efven of o, B, o, p' # 0 kai y =y = 0. Emeidf) ai (3) xai (4)
{oxUouy, eUpiokopey &mrd Thy (4) ém elven =0 kad &mo Ty (3)x =0, &
elven of’ # o'B, SnAad) o oUoTnua (A) elvan Buvord kai Exer plav AUaw Thy
x=0 9=0.

} i &moion ouuTitTouw s piav pdvov Eiowaty, émel-

*Edw els Ty mrepimTooow abthy elver of’ — o'p =0, BnA. % ==, T
(A) elvan &opioTov ocuoTnua.

Ill. E&v elven « =P =0, td1e TO olornuax (A) ylera :

0= Y ‘

x4 PY=Y
cwow, Ty o'x + By =y’ kai Exer &melpous Aoeis. ‘Edv Speos elven y # 0,
16 cuotnua (A) elvon &Bdvoarrov.

T& atd cuumepdopaTa Exopey Kol &ls T TepiTTwoW KaTd THY ool
glvan o' = p' = 0.

} E&v elvan y=0, 10 (A) mepiopileTou elg picw pdvov £ti-

IV). *Edw elven o = o = 0, eagavileton 6 Evors &yveoTos kel TO gUCTNUA
yiveral :

Py }
- (T
: Bp=y )
’Edv elvent %:%, 16 (M) Exer ThHv AVow :
x e R (BnAadt x = &troloodnmoTe &piBuos T POy UOTTIKOS)
Y= ug— = %, Eropéves elvar &bpioTov.
’Edv efven % # %:-, 10 (M) elvor &SuvaTov.
V. Edv elvn a =o' =P =P =0, 10 clornua (A) yivetan :
Ox 4+ 0y =vy

0 0y — v } Eav elver y =0 xal y =0 Exouev 5o TauUTOTNTOS.

T& x, @ AauPdvouy kai T& SYo cdfanpéTous Tipds Kal Aéyoper Twpa 6Tt O (A)
Eyer Sumkhijv Goprotiav Aucewv.
Edw &va &md T& y kal y' év elvan pndév, 1O cuoTnua elvar adbvatov..
‘H mepimreaoois a=o =P =p' =0 Slvaron v& mapovoiacti kara T
UeAETTY mopapeTmk®Y ovoTnudTwv. TT.x. s 1O oUCTNHA :
A+ Dx+@Q2—Dy=247
% A Sidx A=—1.
M+ Dx—QA+ Dy=17
ax + Py =y

Lopné . To oU > :
prépacua ol e

; l Exer plav Ao kol povow piav,
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Y X :Zg'ﬁzrgw W:Zg’::’g ’
‘Edw elvar of’ — 'R =0 kai oy’ — 'y # 0 70 ovoTnua elven &SUvertov.
‘Edw elvar of’ — o’ =0 kal oy’ —a'y =0 70 oVUoTnua sivar &dpioTov.
Mopadeiypata: lov. Ak 10 cloTnpa :
sy il o

2x—y =1

Stav, kol pdvov Staw, elvar of’ — «'p # 0.

“Exoue: a=1,p=1, y=2, o' =2, p'=—1, pP=—1, yv=1 &pa:
of' —aPp=—-1—-2=—3 %0.
dpa 1o (Ay) #yer plov pdvov Aow, Thv :

T =2=1 1 —4
S st D =l
2o0v. Ak TO cloTnpa :
x+y=2
(A i
3x+3y =4

Eyope :
a=1,p=1y=2 o =3,p =3y =4 &a: of —aBP=3-3=0 kai
ay' —a'y=4—-6=—2 # 0, &a 10 (A, tlvan &SUvaTov.

3ov. Al 16 cUoTnua :

0 S
4x + 4y =8

:'Exouev :
a=1, B=1, y=2, «'=4, p'=4, y'=8, dpa: op’'—a'P=4—4=0
ay' —«'y =8—-8=0, &pa T (A;) elver ddpigTov.

TMaparnpoluey 871 of 8Uo Eiodoes Tou (A,) elvan igoduvapol (7 B’ Tpo-
KUTTTEL &0 T o B1d ToAAamAaoiacuolU éml 4). To olvohov Tév AUGEWY ToU
(A,) elven 1O EEfs :

{xw)|x+y=2} pt xeR, yeR,
dnAadn) TO oUvohov @ {(x,¢) |y =2—x, xeR}
4ov. A& TO oUOTNUX :
(A) 0:x+0-¢wy=0
Exomev @ of’ —a'P =0 kal oy’ —a'y = 0, ouveméds 1O (A,) eivon &dpioTov. T
olvodov T&Y AUcewy ToU (A;) elvar Tdpa TO olvoloy SAcov TGV levydv (x, )
u xeR, yeR.

P) Hopatipnois. ‘H ebpeors Tfis Alosws tvds ouoTuaTos TmpwToPaduiou
HE BUo Efiowotets kad Buo dryvddoTous s kad 1) Siepedvnois Tou cuvToueleTan Gs
Efls : ovupeovoluey Ty TapdoTaow @ of’ — oa'P v& THY ypdgwuer s EEf :

Sler |

/i
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‘H mopdoTtacis (1r) ovoudleTan : piu opilovea 20g TaEsmg
‘Erropéveos of TapaoTEELS ;
B — B, ay' —ay, YP'— Yi3 Ypdqvowm:
« P \ ¥ ymstipie 1
* b1y e

Suvetréds, &&v elvan

g’,} £ 0, TéTe T Umdpyovox povadikl Alcis

ToU ovoThpaTtos (A) : a?c i |3\I:J = Y} YP&PETAL :
o'x + By=y
s 4B CL
e Al i e i
[Casiip 25 [3, .
’ ol B e P |

kod pE THY popehy cUThv elvan eUUYTHOVEUTOS. (AIXTUTTCOOOTE TXETIKOY KQWOVC).

AZKHZIEIZ

278) N& #mAuvBouv T& CUCTAHATS :

D x+y=3 B) 2x—y £ 4=0 y)x—y=4

2x+29y—6=10 x—% +2=0 3Ix—3y+6=0

279) N& &miAvBouv T& OUCTTUOTE &

Q) 3x+y—-6=0 P) x—3p=26 y) 2x4+wy=5
6x +2¢+9=0 x +yw=10 x—y=1

280) N& #miAubolv T& cuoThipaTx :

o) 2x =5y =10 B) 5% +y =3 y) Tx—3yp =14

—:{Jr%\p:—S _10x—2¢+6=0 5x 4y =10

281) ‘Opoiws T& cuoThuaTa :

Dx+3w=2 B) —2x 43y =—6 y) 4x +y =38
3x -5 =—9y 2x — 3¢+ 12=0 4x + 3y =24

282) N& #mAuBouv T& OUCTHHATS :

) 3x+2¢y+1=0 B) 2x+y=« Y) _“‘.:;'_—_";_:1

5x —y+32=0 7x — 2y = 3la 2x—5S5y=-2

293) Na& #mAuvfoUv T& OUCTNHOTA :
&) 2x—3y = 5B —« ﬁ)3x—;’+2= "4;2‘9
et e S B
3 2
284) N& émAubouv T& CUCTTUOT &
@ 23Bx—y) +3x+y)—E—y) =10, 3(x+2¢)—2(x—y) + 5 (2x —y)=98
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X—2¢+8 x+y—6_ x+4
e

3x
x—3\y=T—5

285) N& émiivoly T& ocuoThpaTa :
X 4+ 3y 2x —y 1 z—3r.o__z+cor
VS —Srtent g pi=E.
2x +5 —
I X = E R L e
286) Na Biepewvndfi 6 ovornua (u = TAP&UETPOS)
bx +y =3
2+ (4 Dy=6
287) N& Biepeuvnfoly T& ouoThuara :
@) px —y =2 B)u@x+y)=4
X+M+Dy=-2 X+ (u— Dy =2
288) TMpoobiopioate ToUs A kal p doTe T oUoTnpa :
(A —Dx + (4u+ Dy =3
A+Dx+ @p—2)p=3 v& Exn dmelpous T TATBos Avoets.
289) N& Avflolv T& cuotfpara :

2 R 11 g 18

) 4 +y-5 x+29+10 D) 2R3y ' x_oy -
3 5 13 27 2

4x fy—5 +x+2lp+10=‘? SE—i2y = o3 =k

68. TPA®IKH EITIAYZIE TOY EYETHMATOZ AYO EEIZQEEQN IMMPOTOY BAOGMOY
ME AYO ATNQETOYE.

1 X+ =
A)"Eo*rw'rbm’;o-rm.la:A'()a e }

@ oz Py
kol foTw &1 Evas TOVAGKIoTOV &K TGW o B elvan Bidgopos ToU 0 kabeog étriong
kal Bvas TouAdy(ioTov Ek TEW o, B

To atvohov Tév onpeicov (X, ) ToU émimréBou, T& Sola ikavoTrololy T
(1) dmwoTeholy piow edfeiow Kkafidys Emions xad TO oUvorov TV ompeicov (x, y)
T& omola ikavomololy Ty (2).

"Av TrapaoTiowuer els TO rrimeSov T&s eUbelas alTéds, kol Tpds ToUTo
Gprel va Splowpey Slo onueia Tis koBeuds € alTév Si1dx vk THY Xapdtawpuey,
TOTE :

o) "Av Téwevton alTon kol &y elve (€, n) T onueiov TTiS ToMfis Tww,
TOTE (Kol pévov) T oUoTnua (A) Exel THY Movediy Ao (x =E, y =rn).

B) "Av ai s dvw edfeton elven Tap&AANACL, UR oupTiTTouCXl, ToTE (ki
dvov) O (A) elvan &SUvarrov.

Y) "Av Téhos af dos dveo edbelca ovuTiTTow, TéTe (ki udvov) TO cUcTnua
(A) elvon &bpioov.

Hapodeiypata : Tov. N& EmAudH YPOPIKGDS TO oUoTnua :

2x—3p+6=0 @)
2X4+y~-10=0 (2
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Tx. 68—1

A \b
v"]’

‘H mopacToTik eUfeia
e Tfis Ehiocboews (1) opileTon
&mo Ta onueic A (x =—3, ¢y =
=0) kai B(x=0, y=2) &is
dpboycvious &fovas xOy (ox.
68 — 1).

‘H mopaoTaTikn ebfeix
¢ Tfis &hiomoews (2) opileTan
&md T& onueic A’ (x =5, y=0)
kad B' (x =0, w = 10) eis Tous
avTovs &fovas. Al eUfeion e
kol &' TépvovTan els Eva omueiov
M, ToU émolou ai ouvTeTayné-
vai, &mes PAémopey s TO Te-
Tparycovicpévoy PUANOY X&PTOU
Tév &Edvew ¥ Oy, elven x =3
kal w=4. To lelyos (x=3,
w=4) elven xown AUols TV

Eiodaewy (1) kol (2), (xai f pévn). Tpdrypar elven o Thy () =2 3i=5-4 %
+6=0 kai &mwd T (2) :2-34+4—10=0 xal ap —a’Bp=2+6=28 #0.

2ov. N& émAub]) ypogl-

k&6 TO oUCTTU :
2x — 3¢+ 6=0 (1)
—4dxtepy+12=0 (2
‘H mrapaoTaTikn eUfeia &
THs &iodoews (1) opileTan &

6 T& onueic A (x =—3, y =
=0) kai B(x =0, y=2) ¢is
T oX. 68-2.

‘H TrapacTaTi edfela
¢ s (2) épileTon &mo T& on-
peic A" (x =3, ¢y =0) kai B’
(x=0, y=—2) elg 1O iBiov
guoTnua &Eéveov ué Thv £. "ATTO
15 oy. 68-2 TapaTnpoUpey &TI
af 5o euBeian ¢ kad € elven To-

@
Ay

Br

W
Sx. 68—2

p&AAnhol, uf oupTiTTovoay, &ty Eyouv Aoidy onpeiov Toufis. To oUoTnua TGV
(1) xai (2) elven &BUvaTov. “Axoun Aéyouey 61 @ ai todoss (1) kel (2) Bev

elvar oupPipacTal.

AT edfefas patvetan &1 TO Bobv ouoTnua efven aBlvaToy &mrd T 61
elvon 888 : ap’ —ap=12—-12=0 «ai oy —oy=—24—-24=-48 #0.

3ov. N& emAubf) ypagikds TO cUoTnua
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2x—3y+ 6=0 (D
—dx 4 6py—12=0 (2)

Al TapaoTaTikad edfeicn Tév (1) ke (2) TauTifovTan &ls THY & ToU Trpon-
Youutvou oxnuaros. “Opilovran kad of 8Uo &md T& onueia A (— 3, 0) xai B (0,2).
‘OAa t&r onueie Tfis. (£) elvan Aaels ToU cuoTuaTos TovTou, Af (1) kad (2) cup-
miTTouy €ls piow étiowow (elven icoSuvapor).

B) Mopatipnois. ‘H ypagiksy émiluois vds oucThMaTos Bt BiBel TrdwToTE
ikavoTroInTIkG  dmoTeMéouate, Bi18TI yivovton codhuara, Aoy W, - &Bet16TN TOS
fuey kel dredelos Téw dpydveor, kol kerd THY ixTéAeoty TEW oyebioov kol ko
TAs peTpnoels i alTédv. ‘H UmrohoyloTikf) utfodos EmiAvoews 8iBet dxpiPf dro-
TeMeopaTa, TO omroudondTepov B, elvon SuvarTow v EAEyXwuey duéows T Eta-
youevk Tns.

AZKHEEIZ

290) *EmAUoate ypapikids T ousTHUKTA Tfis &Gokfoews 278.

291) *EmiGoarte Emiong YPAPIKGS T& ouoThHpaTa Tiis dokfoews 279.

292) Afdovron af #Hiodoes S5x — By=2(1), 2x+y=7 (2) kad x —2¢ =1 (3).
Né TapaaThigete ypagikés Tés EEiodoes aUTds e TO aUTd oUoTnue dEdvev. Ti TOPATTPETTE;

69. ZYETHMA EZIZQIEQN MPOQTOY BAOMOY ME NEPIZZOTEPOYZ TOQN AYO
ANQETOYE.

A) 'Eticwoig npdtov fabpod tpddv petafintdv. Kabe éticwois Tiis uop-
pfis ax + By + yz + 8 =0 (1), &mwou oi «, B, v, & elvan BeBouévor mrparyuaTikol
&pifpol, siven pia lowoig mpwTou BabuolU pt Tpeis dyvddbaTous X, Az

Eqw elvatr, oy, o # 0 xai APooper alBanpéTous TTpayUaTIKAS Tiuds Sik
ToUs W, 7, SnAadt Béccopey Y=>n z=4y, é&mou AR kal p R, TéTE &TTO THY
_PArtyut+ 8

o

(1) B Exoopey : x =
‘H (1) mpopowéds EmoAnfeletan, é&v Béocwousy :
x:w%rm—ﬂ, Y=A z=p 81& k& AR kol peR.

o4
H tpids (x =— w, Y =A, z=uy) dvopdleTon pia Lberg tiig (1).

(B ke A € R kai kée u € R). *H (1) 5év dAnBever, BePoricos, 51k ke Tp1dBa Tpa-
YHoTiKGY GpiBudv. Edw (p, A, 1) el ploc. Tpids TparydamikGy &piBpddy, Tou
EmednBeter Ty (1), TéTe kéBe TpISS (p's A, b) &mou p' # p, Biv Emwednfelel THY
(1). "EoTe, .. §) Elowois x + ¥Y+2—6=0, (). Edv Stowpey y =2, z = 1,
TOTE EXOUEV X + @ + 2 — 6 =0 <>x= 6 — y — z, & Tfis STolcs eUpiokopey x=3
kol ) Tp1Ss (3, 2, 1) efvon pict Abots Tiis (@), & 1 TP1ds, Y. (4, 2, 1) &tv
elven Aois adTs.

B) Lbotnpa npdrov Bebpob pé tpsic ayvaetovg x, y, z.

*Edw 8iBcovran Tpels fiodoels TpwTOV Pabuol pi TPETS peTaPANTSS @ ax -
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Bl (i v o= Oy Py [ B =002 o'z LBy a
18" =0 (3) xai {nToUvTal of Kowad AUGEls Tooy, TOTE Aéyouey OTL Exoper va
tmAUowuey TO G\'Jc‘rnucxv‘.
ox+ Py+ yz+8& =0 ()
®: ox4+ Py+ yz+d — ) (2)
«'x+py+y'z+8 =0 3

Ké&fe kowvi] Aboig T&v Etiocooewy (1), (@), (3), &v bmdpyn, SvopdleTon pia
ADGIG TOU CUOTHUXTOS 2.

*Erilucic TOU ouoThuaTos AéyeTal # eUpeots TéY AUoewy TOU (& UTrap-
Xouv). .
Kord Thy &miAuciy ousTHRaToS TrpdTou Pobucl pé TreploCcOTEROUS &ryveo-
oTous &rd SUo, épapudlopey Tas 18iag eBGBous dmraholpiis yvedoTou, Tas omolas
tudBouey B1& THY AUow cuoThuaTos ut Suo Eliohaels kal 80 dryveogTous, STroos
gaiveTon €is & KéTwd TapadslypoTa //' i :

. e T /3x+y—20—-9=0]()
Ilapadsiypata. lov. Na imAv0i] o o‘ucmp?. Lt o s =gl (A) -
Metatyu Téw (1) kai (2) 8i& Tév SwTiBéTw \2x + ¢ +30+2=0 ] (3)
ouvTeAeo TG &rohekpopey TOV Ever &yvwoTov
Ay, TOV W. O elven &, i
Iy y—20-9=0] 2 _ 6x+2y—4w-18=0
x—2¢g FTw+5=0]1 fiic x—2y+w+E 5=0 , & ypoppkos Bt ouv-
Suoolios caTddy 518 I1x — 3w —13 =0 (). Eis 1o ovotnua (A) dvtikabioTdpey
plav &k Tév (1) kai (2-)—5_1?3 Ths () A.x. Ty (1) ol Exouev 15 ovoTnpa (B) SnA. -
Tx— 3w — 137 =07 (c)
(A) <= (B) : x—2¢y+w+5=0} (@)
2x +y+30+2=0 ) (3

MeTafy Téy (2) kai (3) &mohsipopey kad mwéAw tov abtov dyvoetov v,
‘pé Evet &TO TOUS va&rowg uas Tpdous. “Ag EpapudopEy Ex VEoU TOV YPOUUIKOY
cuvbuaoapov, “Exouev :

x—2y+w+5=0]1 x—2¢y+w+5=0
9% +y4+3w+2=012 T 4x+29+60+4=0
oBécews Acppdvopsy ThY 5x + 7w 4 9 =10 (B), ut Thy omolow &l TO (B) é&s
dyTikaTaoThowuey Ty Elowow (2). '
7x—30—13=0 ()
B)<=(: 5x3+T70+9=0 (B)
2x4+y+3w+2=0 3)

To ovotnua (), ioobivauoy wpds & (A), Exel Auow &rav kad podvoy STow
Eyn AUow TO gUoTnUX TEV () xai (B), Td dmoiov elven TpdTOU Babuol p& Buo
iohoss kal SUo dyvooTous. AUovTes TO oUoTnua ToUTO EUpioKouEy X = g
w=—2, &pa elvau : s

ko 28 alTdov Bid po-
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x =1 Oftopev els Thy TpiTny EEiocwow ToU (I)
4 w=—2 Tés TIPS X =1, w=—2, kal TTpocdio-
2Xx+y+3w 4+ 2 =0 | piloper ToV TpiTov &yvwoTtov . Elven
214943 (-2)+2=0<yp=2.
“Qote 16 olUoTnue (A) Exer THY HoveBikiy Avow (x =1, = 2, & = — 2).
x4y —20=—21 (1)
20v. N Emdvdfj ©d oddtnpoe x — 3w — 7w — 19 @
3x+ 5y +w = 15 | (3)
Ak Ty émiduc ToU ousThpatos ToUTtou & Epapudowusy T uébobov
TS QvTikaTaoTdoews. Aloper piav éx TéY TPI&Y Ellooewy G TTROS Eva Syveo-
oTov kal duTIKaBIoTOMEY THY Tiufy Tou (ouvapThoer TéY SUo &AAwY SryviooTwov)
eis Tas Aoirds Blo ELiowaEels ToU GUOTHUXTOS. A
(1) <> x=—2—4y + 2w, Emopévers elvo :
X=—2—4y+ 20 (@)
(A) < (B) (—2—4y +20) — 3y — 7w =19 { (2
3(=2—4y + 2w) + 5y + w=I15 | (3)
TANMG (2 <> — Ty — 50 = 21 kod (B —Ty + 7w =21
X=—2—4y 3+ 2w (1)

AnAcdn (B) < — Ty — 5 = 21 2"
— Ty + T = 21 (&)
Abovtes 10 clotnua TéY (27) Kad (3") eUploxopey = —3 kai w =0,

éte &mo Thy (1) #yopev x = 10.

Qore 10 A Eel Ty povadikiy AUow (10, —3, 0).

) Hapatipnes. Edw #xowpey olornua Teoodpwy Eliochoecov pi icapi-
Buous dyvadoTous, 81° &mooipfis Tou fuds dyvedoTou peToklU Tiis TpedTNS Kad
EK&OTNS TEY YrohoiTreou Elicdoecor, TPOKUTITEL oUoTnua Tplédv &fiodoewy pé
TRElS &yvedoTous, TO &molov ked EmiAouer. Té& dvoTépw EtrekTelvovTon Spoiws,
Kol 81& ouoThuaTa pé TévTe 1 TeplocoTépas Eiooeis Kod ioapiBuous dyvdoTous.

AXKHEEIZ
293) Na& &mihuBolv T& CUCTHHOTA :

X—2y+w=4 2X+ Y+ 3w=—1 2Xx -3¢ +Tw=4
o) 2x+y—S5w=09 B) —x+y—2w=2 Y) =X+ 2¢ + 120 =4
X—3y—w=-3 —xXx+2¢y—3w=1 5x — 8y +w=4

294) N& #midvloly T& cuoTfuora :
3a—2B+5y=~5 A4+3p+4v=3 3x +2p =2
a) a+43p—6y = 35 B) —2A—Tu+ 13v =1 Y) 4y —5w =1
—4a + B+ 13y=—10 St — @+ 4z =12
3x+ 5w =2

295) N& 8erydii ém 1) TS (x =3, y=1, & =0) elvan pla kowr) AVots TGy 2Eiode
TEWV |

ZXty—4n=17 (1) x+3y+w=6 (2
N& 2Eeraodf &v elvan kowal AVoers aiTéy kol af Tp1&des:
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5 5 5
296) To oVotnua 3x — ¢ + 2w =0 (1), X + 2y — w = 0 (2) molag &wd Tas Tp1&Bas
(—3,5,7), (6,— 10, —14), (4,0 —6) #xe1 5 AVosEs ;
N& Beix6ij 611 x&Be AUois altoU ToU cuoThuaTos 8ibetan dmd Tds x = — 3k, y = 5k,
w =Tk &1& k&0 k € R.
297) N& &mAubolv T& cuoThuaTd :
S SRR T B) x+2(y+2)=1

5 3 i 3w—-5x+2)=-10
—2z +3(x +y) =11

e ), (7. 0,%), (__13“;“15, Sl k)

2x -3y +z+16=0
298) N& #mAuBolUv T& ouoTnuaTa :

x—1_ ww+4+1 z2-2 Ay SR
sy R et B
2x + 3y —42 =7 Bxy + yoy 4 oz =8
299) N&imAuBolv T& cUTTHBXTX :
a) x+y+z=14 B) x+wyw+z+w=10

y+z+ =15 2x—y+z=3

z+¢+x=20 4y + 3z =17

¢ +x+yw=235 Ty —3z2=5

70. TIPOBAHMATA EYETHMATON IMTPQTOBAOMION ESIZQEEQN.

A) Edw eis fva mpoPAnpa Urdpyouv TepiocoTEPOL ToU £vds &yvwaTol 1)
Aais Tou BUvaTar va dway8ij els TV AUcwv &vds ouoTnpaTos, Tou omolov af -
cwoels dvdéyeTon v efvan peoToPaduion. Eis Thy mepimTwow alTiv TO TpoPAn-
pa dwéoyeTon els Ty AUow Evds rpwToBabulov cuoTthuaros, dmws eatveton dmwod
T& K&Twh TTapadelypara :

IMapadeiypata. lov. Efpepov 6 Ilétpog sivar koatd 8 ¥tn peyardtepog anod
tov @delheov tov Toavvny. "Yotepa ano 6 £t al fhkion oV 0& Exovv Léyov 11:9
Na gbpefi} 1 flikia Exdaotov. G &

Avorg. “YmrofBéTopey 8T eiven x @ fAikia Tou TTéTpou Gﬁuepbv kol y ToU
lwodwvou. Katd Ty Expawvnow Tou TpoPAnuartos B& elvar @ x =y 4 8 (1).
“Yorepa &md 6 Etn ) fiAikia ToU ptv TTéTpou B efvon x + 6, ToU B¢ &BeAgol Tou
w + 6. ’Emeidn ai fAikicn abrtal 8& Exouv Adyov 19—1 > 1, 8 elven :

x46 11 (2)

w+67 9

x=y+8 ()
e

“QoTe kaTeoTp@dn TO oUoTnua : x+6
TEE @
’Emraidn mpdxeitan mepl fAiklas dwbpcdmeov, ol &yvwoTol x Kal W mpéme
v& elvon &pifuol BeTikol kai dvtds Tapadektdv Opicv. "EmAboper 10 oloTnua :
(A) = (B) ==l }41» =W S }Q":%‘
9x — 11y = 12 Oy + 8) — 11y =12 y =30
‘H AUois x = 38, y =30 ixavomroiel ToUs mepiopiopols kai émainbevel

11
9
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7O TpoPAnua. TTpdypat elven 6 TTéTpos peyaAlTepos kard 8 E1n &md Tov &BeA-
bV Tou Kai EmerTa &mo 6 Ern af AAkion Twy elven 138 + 6 = 44 kal 30 + 6 = 36

pE Adyov % = % “QoTe 1) eUpeheioa AUois slvon TTapadekT.

20v. Eig piav éxdpopnv Ehafov pépog 91 dropa, dvdpes, yovaikes kKul naidid.
Al yovaikeg fisav 5 neplocdtepon anod ta mowdra. "Ohe ta EEoda floav 5.940 dpy.
Kai ta indkipweav oi peydlol, kabs Gvdpag and 100 dpaypdc kai kabe yovaika
ano 80 dpy. Ilécor ficav of Gvdpes, ai yovaikeg kai té modra ;

Adorg. 'Edw x elvar ol &wdpes, ¢ ai yuvaikes kol @ T& Taudix &mwd Thy £k-
govnow Tou mpoPAfpaTos Exouey TO cUoTnuG

X+ g+ w=91 @))] x+w+w=91]01"
A y=w+5 (2) = (B) Y—w =5 (29
100x + 80y = 5940 | (3) 5x + 4y =297 | (3")

Ao Tds (17) kal (27) 81 rpoobécews TpokUTTEL ) X - 2y = 96
X+2¢= 9] (1)
Ape(Bl=s ([B) ¢ L —i= | BEH (209
5x + 4y =297 | (3")

Aovtes TO olotnpa Téw (1) kai (3') evpiokopsv x = 35, y = 30,5.
Mpogavés 1) Aleols alth Bév elval apadekTt) kal fropéves Stv ¥peiddeTan v& Tpo-
ywpriowper eis Ty elpeov s Tiufis ToU w. TO mpdPAnua elvan &SUvaTov dos &k
Tfis QUoews TGV [nToupévcoy Tou.

3ov. "Av v Baciy évog opBoywviov mapalinloypappov Elattdoopey kKot
5p. kai avéfioopey to Gyog Tov Katd 2u. 1) émedaveld tov #hottoltor kotd 20t.p.
"Av bpog avgijowpev v faoty Tov katd 8 p. kel EhartGoopsy O Tyog Tov KaTd
3p. 1 Empaverd Tov péven 1j idia. Ioion ai Sractaceig tob dpBoymviov adtod ;

Averg. “Av x elvar TO ufikos Ths Pdorws kel y TO Uyos els péTpa, EmeldT)
TO Eupadov oploycviou pg SicoTdoels X kal W elval TO ywdpsvov alT&Y Xy,
KOG TO TREATOV Pépos Tfis Expavnoews B Excuey : (x — 5) (y + 2) = xyp —20 (1)
kol katd TO BeUrepov @ (x + 8) - (w — 3) =xy (2).

Oi &yvwoTol x,y mpemel v elven BeTikol &piBuoi.

Ai giowaes (1) kad (2) Emarrta &md Tas mpdtes kad Tds dvorywyds diro-
TEAOUV TO OUCTNUA :

2x -5y = —10

G —3x 4+ 8y = 24

omotar émaAnelouy TO TPEOPANUA.

} Avouer kol ebpiokopey x = 40 xod @ = 18, ai

NPOBAHMATA

300) Eis éva Mupvéotov f) A pé Thv B 1a€w Exouv 118 p&bnrds, ) B ut Thv I 100 xed fy
ue thy A 94, TTdoous webnTas Exer ) kéde pla &md Tas TéEes aliTés ;

301) “Evas martépas BeAer vé uoipdon 204.000 py. £ls T& Tpia Tandi& Tou, TwoU elven
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7, 12 kal 15 éTrIwracr-rE T& pepiBia va elvon dwdAoya Ty Hhikidy Tev. Tléoa 8a Adpn x&be
Tandi;

302) ’Edv Td pfikos évos dpboywviou ovtnowpey kot Su. kol EACTTOOWHEY TO TAG-
Tos Tou KaTd 2u. A EAaTTdowusy TO Wijkos katd 3p. kal alificwper TO TA&TOS kaTd 2. 1)
tmipaveik Tou Biv peTaPdAieTan. N& ebpeouv ol Sicotdoes Tou.

303) Na& ebpebolv Tpeis &pifiuol «, B, ¥, taw 6 B Sraupoduevos 81& ToU a Bidn TrmAiKov
3 kai Umwdhorrov 5, & y Siaipolpevos i Tou B Bidn mnAikov 2 kal Ymérormov 1, & alrds -
8¢ y S1& ToU « 5idy TnAikov 7 xed YmdAormov 3.

:lipj,).\”Euczg Tratépas £xel onpepov MAiav kord 7 ETn pikpoTépay ToU TeTpamAociol
1#s fihikias Tiis képns Tou. “Yotepa &md 15 £1n ai filikien Teov 8& Exou Adyov s & 7 mpds
Tov 15. N& e0peff) moix ) fidkia éxdoTou.

305). ‘H &mwdoTacis veTaty SUo TroAewov A xai B elven 41860 p. Ao alTas dverye-
polv oUYyXpovws S1& v& ouvavTtnfouv Vo melomdpol. ‘O Evas Siaviel THy dpav 550 u. Trepio-
cbTepov ToU &AAou, Bia ToUTo KaTd THY cuvdyTnoiv Tov eiye Siavioer 15400, TepiocdTepoy
ToU &AAou. N& ebpeBfi | dpiala TayuTns kabevos xad eis mwooov Ypévov cuvnuThBnoay &mod
Tfis QoY wpT|TEDS TWV.

1
306) Tpels yuvarikes Exow 105 adyéd. Edw els Ty B’ Scdoouv fi piv o 10 & TGV av-

yé&v Tns f) 88 y' 8, ToTe Kl al Tpels Exouv TOV OV &p1Budy adyédv. Tooo Exer k&be pia ;

307) Eis fva Adyov dviikouv &vdpes kal &hoya kal efven 140 kepodad xai 340 mobia.
MMéoor elvan ol &vBpes kol wooa Ta &hoyd ;

308) ‘H auvéptnois - moAudvupoy @ (x) = ax® + px® + yx + 8 8id & dpyétuma 0,
1, 2, 3 5ider cos eixdvas &vrioToiyws 0, 1, 4, 27. N& ikteheadi) ) Biadpeors @ (x) @ (X —2).

309) “Evas Tpiynoios &pifpds Exer wnelov wovdBwv To 0 xkai dfporopa wneicw 11
‘Otaw EhaTTwdi katd 396 8ider Tov 81 EvohAayfis TdY wnelwv Tou mpokUTTOVTA TPIYT-
giov. N& ebpebij oUTos.

310) T& wnela évds Siyngiou &piduol fxouw &Bpoioua 11. "Av petall Tév ynolwy
Tou TrapepPANSi & 5 eUpiokeTon Tpyifiglos, & omoios uE Tov gq'rm':p.evov Biyriov Exer &Bpor-
opx foov pi 396. Tloios sivanr & Biyrgios uu-rcs 7

311) ‘O A elmev els Tov B. «"Av uou Baans doas Bpayuds Exels Ok fxw 1.350 Spy.».
‘0 B &mhvrnoe : « Otav &oBelow 75 8py. xal oU SimAacidons Soa b e, TéTe O pefvng
ut 625 Spy.». TTooa Exel & xabévas ;

312) “Eptropos, &Taw ¢TPOKEITO V& TTATpLOT) Th plav 8éow &mod Tas Séka ToU gdpou
eis ThHy Oikovopxdy "Egopiav, éokégln 811 &v TwAfon Tepdyiov Up&opaTos wpos 32 Bpy. TO
pétpov B& ToU EAertrov dkoun 320 Spy., &v Spws T6 TwAton TPdS 40 Spy. 8& ToU peivouv kol
200 8py. Méca uérpa elxe TO Teudiov ToU UgaouaTos kol Too0s ATo SASKANPOS & 9OPoS ;

313) Tpeis oidot A, B, I' wailowr dw& 8o «xopiva - yp&upatar kol oupguwvoly &motost
¥&ver v SimAac1dln T& xpriwara ToU &AAov, mou kepbile Maifour mpdTotol A, B xal ydver
& A, tmrerta of B, T xal x&ver & B kol TéAos of A, I kal yéver & I'. Toloutotpdmaxss & A Exace
60 Bpy. & B ixépSioe 55 Bpy. kal & [ Euewe pt 40 Spy. Tléoas eixel & xabevas b &pxiis;

314) T& Boyeiov A mepityer 300 kidd EAaiou kad 16 B 340 xihd SragopeTikils To1dTnTOS.
“*H ouvohikf &Ela ToU #Aalou eivar 13.320 8px. "Av petayylocuey ¢ 90 kidd &mo TO Kabéve
els & &\Ao Soyeiov Exopev pelyuata Ths aUTis &blos. N& eUpedfj | Tipn Tou KiAou Kc’f_ag
wds ToidTnTos EAaiou.

315) “Eva Papéht mepiéxel 240 kidd xpaal pé 60 kiAd vepd, Eva &Aho mepiéxer 150 kA&
xpaol pt 90 kA& vepd. TTooa kida mpémer v& dvapeifoouey &mo k&de Papeht, doTe V& oxnuati-
cwpey peiypa &md 105 ki kpaol kai 45 kih& vepo :
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KEQAAAION VIII

AIANYEZMATA EIZ TO EIIIIEAON

71. IPOZANATOAIZEMENON TMHMA (E®APMOZTON ATANYXIMA) EIZ TO
EIMITEAON

A) "As Bewpricwper fva EmimeSov E, .y, TO #mimweSov ToU mrivakos, kad
mdveo els aitod Blo Sidpopar peTaly Twv onueia Tou A,B (ox. 71-1).
ITo e0BUypappor Tufjua ut éxpa Tou T& A,B fumopel v& Siarypagd &md fva
KWNTOV onpeTov eiTe kaT& THy gopdw &md TO A Tpds T6 B eite kortdt Ty dwi-
B Oetov alriis gopdw, SnA. &md TS B Trpds To A.

To elBUypapuov Tpfiua L &kpa Tou T& A,B poli pe Thv
popav &mo 16 A Trpods TO B dvopddetan 1 16 (un pndevikdy) mpo-
savatolopévoy tpijpa dhoa PriTa eiTe @ 10 (pf) unBevikdv) Zoap-

A postov Sidvvopa dApa PiiTa kol cupPorilers pi AB. To A &vo-

Iy. 71-1  p&etan @ @pyt ToU EpapuocTol SiavUouaTos A%, TO 8¢ B : mé-
pag Tou A_é

’Emrions, 1o elBUypapuov Tufjuo pi drpa ta AB pali ué THy gopdw &Trd

T6 B pos 6 A dvoudleTan 1 TO (uf) undevikdy) mpocavaToAlouévoy Tufiua PHTa

&Apa elte @ w0 (un unBevikov) Egappostdv Sravvepa PRiTa &Aeax ki cupPoAi-

ST == = v
Cetan pt BA. To B dvopdderan apyf, 6 58 A népag ToU tpapuooTol SiavicpaTos
-
BA. "QoTe : &md kdbe Syt unBevidy, edbUypoppoy Tufipe ToU EmiméSou E yev-
vévTan 800 EpapuooTtd SiaviouaTa pE TaS popds Twv dvTiBéTous.
—

T&v égapuooTdv Bidwuoua, T.y. AB, Tol émmédou E mapiotéweran ypa-
Pikdds eis adTo pe TO 0B, Tfpa, &mo ToV dtrolov yewdTal, paly pé piav aixpmv
gls 1O mépas Tou (Zx.71-1 kai 71-2).

‘H elbela, éméww el Thy dmolaw kelton &va dpapuooTdy Bidvuoua, dvoud-
(et : gopevg (eite orrprypa) Tol épapuocTol Siawlcpatos. Eis 10 oy, 71-3
PAemeTe T EQopuooTa  BiawUopaTa i 1) AB ut gopéa Tou THv elfeiow e, 2)

e o5
A'B’ ¢ popéx Tou ThY elbeiow &' kad 3) B”A’ pé popéa Tou ThHY e0Beiow €.
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B) Td oUvoAov Shwv T&v EpapuocTddv Siovuopatwy évds émiméou E

8& TO cupPoAilcuey pt 2.
“Eotw TuxXOV {EpapuooTov Sidvucux ABe 2. Ymapyour &mrelpdpifua
EpappooTa Sravlouarta els TO Z, T&Y
Smoiwy of gopels elvan elfeTon mapdA-

AnAor Tpods TOV @opéa TOU AB (Zx.
71-2).
B ‘OAa QUTA TA 2QUPUOTTY Slowy-
/ cuaTa &roTsAcUv v yvnolov UToouvo-
Aov ToU Z.
A / “Omews &md 15 AB wploopey T

dvwTépw UtroouUvodov ToU %, oUTws

T2 HUTopoUKEY V& Kducopey kal Sid kdde

épappooTov Sidwuopa &mo 16 Z. Kot

aUTdY TOV TpdTov TO Z SiouepileTon els UrooUvoAd Tou, kabiv ik TGV Omoiwy
elvon Bidpopov ToU kevoU, elvan Edvar petaly Tev dva BUo kal 1) Evewois Toow elvat
16 2. Anhadn p¢ TOV TrpomyoUpevoy TpdTov SiapepileTal TO Z els khaoeig ico-
Svvapiag. Kd&fe pia &md avrds Tds kAdosls iocoduvapias ovoualeTal Slsuﬂnvmg
OUtw Tr.%. ) KA&o1s icoduvapias, Tou mplcrorp.ev Trponyouueucos Ao TO AB efvat

pla S1evbuvois kol dvopdletal diedBuvelg Tol AB. To AB dwriket gls aUTHY THY S1eU-
Buvoi, 1), drews &AAws Aéyopey, TO Aé Exar althy T Sievbuvow. ‘H Siedbuvois
tvds EpappooTol BiavUopatos ToU EmiméSov E mapioTdvetan xal xobopiletan
&md TOV Qopéa Tou eiTe &wd SmorovdriToTe eUbeiav ToU EmiméSou E mapdAn-
Aov Trpos TOv gopéa Tou. Ty, 1) Bievbuvois Tou AB (Zx. 71-3) mapioTaveTal
&md Ty eYBeiav (g) ToU Emmedou E eite &mrd SmolawdnmoTe TapdAANAGY Tng
eubetav ToU E.

’EpapuooTtd Siavopara pé Thy i8iaw BievBuvow 1) Aumropel va Exouv Thy
iBlav popdw, SmdTe Adyousy 811 @ TO kabéva &mo aUTa el-
vau dpoppomov TTpods TO &AAo, STrws T& AB kol A'B' Zx. ' -
71-3). 2) fuopel v& Exouv duTiBéTous popds, OTToTE Adyouey ByBg B
611 1 TO Kabévax &md odTd elvan @vripporov 1Tpt‘3g TO c"x?\?\o
Bisiro By 71:3 sTvou AB dvrippotov Tou B’ A (xad Eh A A AY

"

&qutippotov ToU AB). *Emrions E[vo:l AB' dvtippotrov Tou ‘g ‘g’ e
BA" (xai B A" &vtippoTrov ToU AB B"). Sx. 11-3

72. MHAENIKON E®PAPMOZITON AIANYEMA.

Eidapev 811 &md kdbe un unSeszov eUbUypoppoy Tpijux AB dpilovtar &o
tpapuooTa SicvUopaTa AB 3ol BA Agyopeba Todpa 8T Kal &mo kdde pndevikdy
0By pappoy Tpfipa AA yewdTtar éva (oupPatikoy) épappocTor Siawuopa, Tou
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TO dvopdfouey : pndevikdv Epappoctov Sravuopa dvticToryov els TO onueiov A,
— = —

kai 16 ouuPBolifouev pé AA efte pt Op. To A dvopddetan : apym Tou AA kal
—

(ouyypovws) népag ToU AA. Md TO undevikov épapuocToy Bidvuopa St Spilopev

oUte B1evBuvoiy olte popdw.

73. MHKOZ E®PAPMOZTOY AIANYEIMATYZ.

» o 1\ 3 ’ e 3 ’ ~ o e >

Eotw &va tugov épapp. Sidwuoua AB. Ovopdletan: pfikog ToU AB eiTe :
arnoivtog Tipd) Tou AB, xoi ocupPolileTton pé | AB [, TO ufikos ToU eYBuyp&uupou
TunuaTos e drpa T& A,B. OUtw, T.%. 814 16 pndevikdy didwuopa ;\_A, EXOPEV :

o TR A = ~ > . o -
pfikos ToU AA = | AA | = pfikos ToU elBuyp. TunuaTos AA = 0. levikdds TO
piikos k&Be pndevikol épapuooToU dlavbopaTos sivan e Spiopou 6 &pifuos 0.

74. H IZOTHE EIZ TO EYNOAON %) TON E®APMOZTON ATANYZMATQN.

—_—
A) “Eva époapuoaTov un undevikoy Sidwuopa AB Aéyeton icov 1) icoddva-

5 N pov Tpods &AAO EQapHOTTOV FA, gdw, kol pdvov
\\(\ t&v, Eym TO alTd pfikos pé TO A, THy adThy

Sievbuvow kal 'rf]v aldTnv Qopav. ﬂx els TO

\ al Zy. 741 10 AB efvai foov pé TO TA. ’Erions
B e T AB 1crov ut 76 KA. ZuuPoAikés ypd-
POMEY : A=,
Kdbe pndevikdv tpappooTov didwuopa &pileTon dos Toov Trpos k&Be &AAo
tmions pndevikdy EpappocToy Bidwuoua.
B) ‘H opiobeica ¢8& fwoia looTnTos Exel Tas yvwoTds 1BidTnTaS ©

Sx. Td—1

o) GUOKAGGTIKNY : AB = AB
— —> —, —
B) cuupeTpikny : AB =FA = FA = AB
, Al T e
Y) petapaTikiy : fi = AB =KA
FA = KA }

*H loxus Tév {BroTrTwv ToUTwy, Tpokeipévoy Bik T& un pndevikd Epapupo-
oTd SiavUouaTa, EmoAnfeveTal eUkdAws pE SlaoTnudueTpoy Kol pE TTapd&AAnAoY
petéfeoy ToU yvoudvos. Ak T& EpapuooTd undsvikd SiaviopoaTa of dvwTépw
iB16TnTes elvon Tehsioos @avepad.

IMaponpiiosig: 1) Efvon powepov &, G Exwpsy éva épapuocTtdy Sidvuopa,

m.x. 10 AB, Umdpyouv ameipdpifua épapuooTd SiawlopaTa, kabty &md T& dTola
—
elvan {oov pos 16 AB. (TTapatnpficaTe kal T6 Zy. 75-1 kaTwTépw).
2) Noyw Tiis dvwTépw 2as iBidTnTos Ths gwolas THs iocdTnTos, dwTi V&

150



e = — \ 1 o =

Aywpev &1 @ 1O AB £ivan foov mpos T TA, fumopoUpey va Agywpey 6T1 @ AB,
A elven foa peTaly Tov.

3) ‘O dvwTépw Sobeis Spiopos Tiis iodTnTos dUo Eq)o(pp.oc-rmv Slcxvucrucx—

Toov elvon icodUvapos pé Tov EEfjs Spiopdv: Avo SiaviopaTa AB kol FA Aéyov-
Tan Toq, &av T& eUBUypappa TunuaTa AA (&pxM TOU &vos mépas ToU &AAov) kal
B E&xouv 1O aUTd pécov.
75.- ANTIOETA EQAPMOZITA AIANYIMATA.
—
“Eva EpappooTov, 8x1 undevikov, Sidvuopa AB Aéyeton @ «avtiBetovy GAAoy
= —>
EZ, &&v, kol pbvov kv, #xn TO alTd pfikos ué o EZ, v abTiy Sievbuvow pe TO
E = —
EZ xod opdw Thyv dwTiBeTov Tiis gopds ToU EZ. TLy. sis 10 Zx. 74-1 70 AB elven
— = =
&va &vTifeTov Sidwuopa Tou EZ.. “Eva &AAo Bidvuopa dvtifetov Tou EZ efven 6 A,
A v& ouuPoricwper &1, K., TO Sidvuoua AB slvon &va Siéwuoua &uTi-
— —> —
fetov ToU EZ yphgouev : AB = — EZ.
Taw undevikdv &popuooTdy Bidwuciia opiletar s Eva dvTiBeTov Tpods
m&v &AAo undevikdv épapuocTov didwucpa.

—_— —
’Eqv 10 AB sluoa gva dutifeTov ToU EZ, TéTe elvon povepdv o1 kafe Sia-
vuoua ioov pé 1o AB elvon dwriBeTov Tpds TO

EZ kad Trpos k&be foov Tou. (BAémreTe xai EX /
75-1). Tlpopawéds éva dvtiBeTov Evds Bravu-

cuaTos AB elvan kot 5 BA5nA. AB= —BA. /:/
Hupatnpnmq "Av PTI% elvon  GvTifeTov

-rou I'A TéTe B efven kod T TA doribetov ToU / /

AB (Bt ;) Ak ToUTo EmiTpéTETON TOTE V&
—
Aéyowpey : Tt AB, FTA elvan dvtifetar peTaly
TGV, Syaan=
76. TO EAEYOEPON AIANYIMA EIZ TO EITITIEAON.
*Eortw &va émimedov (E), @ 76 oclvolov &V EpapuocTdy SiowuoudTev
i~ 1 = a I ta A et A 3 ! Y [
ToU (E) ki AB Eva Bidwuopa Tol £, (1o AB Bév dmrokAsieTan vé elvon v unde-
Vikdv EpapuooTov Bidvuoua). Mwpiloper 811 Umdpyouv dmelpdpiBuc EpapLOoT
—> —
SiavVopata ioa pds TO AB. Té obhvorov (1 khaoig) 6hav 1@y lcwv npds 0 AB
2pappostdv Savospartmv 100 Emnidov évopdletar: Eva Ehedfzpov Siavuvopa tod
: T o TS )1 ’ 3 A
tmnédov xai 1O AB (kafds kol k&fe foov ToU AB EpapuooTov Sidvuoua &mo
16 @) dvoudleTon : Evag dvmumpécmmog TOU sxeueepou BrovlopaTos.
Otreos & TO EQappoaToV SIAPUTU AB opicauey fva EAeufepov Sidwu-
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oua, ue Tov iSlov Tpdrrov fuTropouper v& Spiowpey &rd kdBe EpappocTdy Bid-
vuopa ToU D &va EheUBepov Sidvuoua Tou EmiTredou,

"Av yivn ToUTo, TéTE TO D 8& Exn) Siapepiobiy &l

\"p\ r kA&oes (UmrooUvora) Eévas petaly Twv dvd Slo,

/ kobepia &mod Tds dmolos elven (B Spicpou) Eva

/ £hetbepov Nrdvoopa.
/ ‘Evac OmrorovdrjTroTe  EpapupooTdy  Bidwucpa

/ / / &md 10 @ elvan fvas dvTITTPOTTIOS KETTOLOU EAgU-
0 /

fépou BiowUopaTos TOU EmITréSou.
(Zx. 76-1) ‘Eva EAelBepov Bidwuopa ToU Emimébou elven
Kkail TO pidevinoy ehsvbepov diavuvapa, SnA. TO olvodov SAwv T&GY pndavikéy épap-

e
pooTdy Siawuoudrew Tou EmméSov. ToUto 6& TO ocupPoAilcopsy pE 0.
& EAelBepov Brdvuopa B& oupPolileTan eite 81° Evds dvTiTrpoodd™oU ToU,

—_ e
m.x. OA, BI' xtA. (Zx. 76-1) eite pt Eva wikpoy ypduua ToU dApapritou pali
pe fva uikpoy Péhos Umepdweo alrol. OUTws, Btav m.y. Aéyopev o 2hedbepov Sra-

vva;ul(ii (Xy. 76 - 1), d2v 80 Evvoobpev 10 £QuppostdV Stavuopa (ﬁ, oL Préro-

——
pev eig 1o oyfipa, Glhi thv kKhacwy T@v iowv npdg 0 Epappostdv Savvepo OA
gpuppootdyv Swovvepdtov tob Emumédov, Emions &Tow  Aéywpev @ TO  EAeU-

—

Bepov Brdwuopa B (Zy. 76-1), 8év Ewoolpey TO EpapuocToy Sidwuoue, ToU PAé-
Topey €is TO oxfina, GAAX TNV kA& SAwy Té&Y fowy Tpds TO EpapuooTdy Bik-
=D Loy (1
wopx B ToU oxfiuatos &papuocTdv SiavuoudTwy ToUu EmiTrédou.
T olvolov SAwv TG EAeulépwy Biovuopdrwy ToU Emimédou 8& 16 oup-
PoAilcopey pE 2D,.

77. MHKOX EAEY®EPOY AIANYEMATOE.

Mfikos Evos BiawlopaTos &md 16 D,, dnhadn &vds EAsubépou Siawlopaos,

— —
EoTw o, Myetan TO pfikos &vds GwTITTposHTTOU Tou Kal oupPoAileTan w‘s| o l .
o L \ 3 3 [} r = £
Oltw, 8ix 1O pndevikdy EAelBepov Sidwuopa O, EXOMEY :
—_— —_—
o= ' 00|=0

o
Enpeiooig, Els T émdueva, dtav 8& Aéywpey 1o Sidvuopa, m.X., MN ToU &mimédou,
0& twoolpey kol 16 EAelBepov Bidvuoua pé Bva dvTiTpdowTdy Tou TO tpapuooTdv Sidvuopa

MN kai aito T6 1810v TO EpappooTdv Sidvuoua ﬁ?: "Otav 88Awpev v& k&vwpey Sidkpiow

B8 SnAcwvewuer &v Ewooluey TO EAeUBepov fi TO EpapuoTTOV.
78. H IZOTHEZ EIE TO EYNOAON 9D,, TON EAEYOEPQN AIANYEMATQN,

— —
"Eotwocay AB, TA Blo TuxévTa Bhelfepa BicwiouaTa TolU EmiméSou (E).
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O& Abywpey &1 to EhedBepov Siavuopa AB sivan ioov npdg 10 £hebBepov Sluvuapa
1"A &av, kai povov &av, 10 i:tpapuocrov AB sivar Toov mpodg 10 L@appostov FA.
SUpPoAIKES yp&@ousy AB =TA.
Elvar gavepdy 8T Six Thv Opiodeioow €66 Ewoiaw igdnTos ioylouv ol
Tpeis yvwoTal i816TnTEs, SNAL GuakAoTIK, T CUNMETEIKN Kal 7 peTaPaTiki).

79. ANTIOETA AIANYEIMATA EIZ TO 9.

(Sh Asycoueu 811 TO EAeUbepov Sic&vucmcx AB elven dvifetoy ToU EAeuBipou
S1oviopaTos I_A kol 8& oupPoAilcopey AB =— I'A g, Kol povov Euv TO Epatp-
pooToOV Sidvuopa AB efvan duTiBeTov ToU épapuocToU BlowUohaTos I'A

Efvon @ovepdy &Trd ToY TTpoTyOUMEVOY SpITHOY &1 1) Bidx ke ue,‘Du Grdp-

XEI gva povov otu-nﬂe-rou Tou Bidwucpa ToU _‘Z)B Kai 2) v o elven T ocvﬂes-rov TOU

=
o, TéTE Kol 16 « elvon 16 dvTiBeToy Tol «. SupPoIKkEDS YPAPOpEY o = — o o
—_ —_
o =—a.

80. [MPAEEIZ EIL TO EYNOAON .@D, TON EAEYOEPOQN AIANYIMATQN.

A) TIpécBeorc. TTaparnpricaTe T sq:cxpuoo—rcx SrovlopoaTa AB kol BF
T& bmola PAémeTe el TO Trocpon'rheupwg oyfua 80-1.

B
TS EpappooTov Slcwucruc: B!_ dvopdleTon Eva Sado-
A /\ oy diavoopa Tou AB To 8% pappooTov S1awuopal AT
Zx. 80—1 AbyeTon @ 10 GOpoiopa ToU EQopuocTou AB ow O

EQaPUOTTOV BF. Meparnpotpey mions 671 1o &8por-

oua QUTO AF elvan 1O Eq)otpuoc'rou Birdwuope, TO drolov Exel &py iy THY &pXTV TOU

TTpbTOU Kad Trépars TO TEpas TOU SeuTépou ix TGV SolévTav EpapuocTEY B1abo-
YIKEY BlavuopdTwv.

"As A&Powpev Twpa SUo EAevbepar SravlopaTa AB A to0 émimébou (2.

80-2). ‘Opilopev omoubnmoTe &is 1O Emimedov

B
fva EpapuooTdv Sicwuopa KA foov mrpos 10 egap- A o
S .
wootov AB. Katdmv opilopev &va épapuooTtdv A \
’ e - =t Y A
Si&wuopa AM, SicBoyixkdy Tol KA xal igov wpog K M
T &popuocTodv Sidwuoua A, ‘OpileTan TéTe, oS Ix. 80-2

&Bpolouct ToU KA ow 15 AM, T8 EPOPHOTTOV
Si1avuopa KM. To EAelBepov Brcvuopa KM Aéyetau @ dfpowcpa TOU gheuBépou
SiravUouaTos AB owv T gAeUBepov Bravuopa FA. ZUBPOAIKES YPAQOUEY !
AB -+ TA = KM
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‘H mpdtis, ut iy omoiow elpioroper To &Bpoiopa SUo SicvuopdTwy ToU
ouwdhou %, Aéyerar mpoobesig péca &ig 1o Gy
‘Qpicapey duewtépw Tpédodeow pt SUo Tpocbetéc EAeUfepa BrovbopaTa.

“Eotw Todpa Eva AelBepoy Bidwuopa AB (un unBevikov) kal fva unSevikdv EAeU-
e : e —
Bepov Siawuoua IT. “Opilopev g &Bpoioua XE + [T 16 &AelBepov Sidvuoua AB.
[pagopey 8¢ : KE—!—FF:P_\E—{—E}’:A_& )
AnhoBn) TO pndevikdy EAelBepov Sidwucuer efven & SpiopoU obdétepov otot-
xelov B1& T Tpdodeoty péoa els O Z,.
B) "ABpowopa pé reprocitepa and S60 mpocheria éhevbepa Sravicpata.
"Av A_é, ﬁi EZ (ZX. 80-3) elven Tpla EAeVBepar Braviopara ToU EmiméSou,
pilouey s &bporoua : AB oty TA oww Ef,
kal 1O oupPoAilopey pé AB + TA + Ei, TO 7
e\elBepov Sidvuoua, ToU TpokUTrTel G EEfis B8 T =
‘Opifopev TpddTov 1O &bBpoipc PTB> +T‘Z, foTw
15 KM. *Ererra Spifouey 1o &Bpoloua KM R A
EZ (katad T& yvword). TpokUmter TéTE TO M
— —
Bidwuonuce KN. To 2AetBepov Sidvwuopa KN elven K
& opiowoU TS  «dBpoloua AB + TA + EZ». ZX. 80-3
"Avehdyws Epyaddusfa Bid TO dBpolopa pé TECOQPQ, TTEVTE KTA TrpoofeTéx EAeU-
Bepa SrowlouaTa.
Iodtnreg : loylouy o EEfis i8i1dTnTes :
—_ o — —
1) "AvmiperaBeik : AB+TA=TA + AB (Zx. 80— 4).
— —_— —_ — —
2) Mpooeranpiomir) : (AB + T'4) + EZ = AB + (TA + EZ), (ox. 80-5).
AB+TA=0B + BE=0OE | (AB+Th) + EZ= (OB 4 BA") + AZ' —OF

OA’
— — — —_— — .-%- — =y —_— '—).' ——'a-' q-—l
A+ AB =0OA’ + A'E = OE AB + (I'A 4+ EZ) = OB’ + (B'A" + A'Z")Y =0Z
B'Z'
E s
B, B g
Al
AI
A o] B’
0 A AL
r A B r B
Zy. 80—4 Zx. 805
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3) ’I&i1dTns Tiis Bioypa@s :
—_— —_— e R — —_—
AB=TA< AB-+EZ=TA +EZ
‘H &mofBeucis Ths loyvos Tijs i8idTnTOS 3) elvon eUkOAWTETN.
4) AB —f—_;: PTB><:>;:=70>
o 5 — — 2
Iapatipnorg. Kard tnv elpsctv Tou &BpoicuoTtos AB - TA eite, ol

elvar 1O 1810w, TOU TA -+ Ké, TapartnpoUuey 6T, éw ol gopels TGV Blowuopd-
Toov Btv evon TTapdAANAoL, oxnuaTileTon (Ex.80—4) fva TrapoAAnAdy papov OA'EB’
—_

kad &T1 TO EAeUBepov Bidwuoua OE, Tou Exel SievBuvow ThHy SievBuow Tiis Sia-

— —5
ywviou OE, elvan 1o &Bpooua téw Eeubépoov Srawucpdrwy AB kal FA. "Humo-
poUpEY AOITTY, TTPOKEIMEVOU Vi EUpLOLEY 16 &Bpoioua BUo EAeubépwr Biavuoud-

—_—
Toov, v& AdPoouer, UE TUXOV oTnpeiov O o dpyny, EPaPUOTTE Blaviopard OB,

== P i 3 L . e : =

OA’, dvTioTolyws loa TPOs TA EPXPUOCTS AB kai TA, katémiv v& oxnpaTiow-
pev TO TAPCAANASYPOUHOY OA'EB’ ut 8Uo Tpookelpévas TTAEUpds Tou T& TUA-
pote OB’, OA', omoTe TO Eov Thy SievBuvow TRs Sleywviou EAeuBepov B1&-

— e —
woua OE elven o &fpoioua AB + MA. (Kavdv tob nopelinhoypappov).

I) Agaipesoig. "Av Ké, ﬁi, elvan BUo eUfepa BlaviouaTa &l EmimeSou

kol A" elven TO Enevepov Bidwuoua TO duTifieTow ToU EAsubépou I'_B, dnAodn:
Sy — —> —
A —— A, Tote dvopdleton : dwupopd. AB mhiy ['A, kol cupPodilera g
> = i —_— =) 1 — —> — —> —
AB —TA, T& &poiopa AB - MA'. Anhadn: AB—TA=AB+T'A"=AB+

—

+ (—TA4).
v Y € A\ i

A&k v&x e¥peopev Aormdy THY Biagopay Evds EAeubépou SiawuopaTtos A &mo

o
&\Ao AB, &pkei v& TrpocBicwiey gls TO parwtéov Siawuoua T &utifeTov TOU dpar-
petéov BrowloUaTOS.

—_— =
H Trpdtis, ue THv &moiav eUpiokousy THY Siagopdw AB — A Myeton dgor-
—> —_—
peoig ToU [A &md 16 AB, péox els 16 olvorov .

Eis 76 (SX. 80-6) PAémeTe Evax Tpdmov kaTaokeufis Tiis Biagopds AB —A:

Mt &pxfiv TO Tuydv onueiov O, Tol émimédou AapPduopey TO EpoppoocTOY Bk
— —>

vuoua O,E ioov wpds To tpappooTdy AB. "EmaiTa ut &pynv To TEpas E ToU OE

Aoppdvousy TO ipapuooTov Sidwuopa EZ, dvtiBetov ToU écpupuoc-roﬁﬁ. T

—> — —_
EAetBepov Srdwuopa O,Z elva 16 Sidvuopa TO foov pg AB — A,
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“Evas Beuepos TpdTros elvan & EEfis (S, 80-7) : Aappdvopey &Uo époppooTd

Siawbopora pé kowdy dpyiy &va onueiov O, Tol gmiméSou, O,E ioov pi 1o épap-

A r
B
/ E 7 Bglr -
A ff e___l" A
G Z 04
Zx. 80—6 Sy, 80—7

D e = r z 3 ’
uootov AB xai O,Z {oov pé 1o tpapuosTtdy TA, *Emerra AcuPBdvoper TO EAey-
— —
fepov Sidwuopa ZE, 1o dmrolov elvan 10 Sidwuoue To ioov ue AB-TA, B8nA.
—_— — —
AB—TA = ZE.
— — e —>= p— — —_— —
Mpdyuart : OZ + ZE = O,F = ZE = 0,E—-0,Z = AB —TA.
—>
Inueiaaig: To tpappooTdv Bidvuoia OM, 16 &roiov Exel &pxMv Tuxov onueiov O

Tou émméSou kol Tépas Eva onueiov M ToU émimréSou, AéyeTan Sravuopatikn dxtic Tou aon-
uefou M s Tpds &pxdv o O.

—>
A) "Av MN elven fver EpappooTov Sidwuopa Tol Ei- N
mESou kai O TUXOV ompeiov Tou émimrédSou, ToTE elvan PavE-
— —_— —_—
pov &mi B Excoper (Zy. 80-8) : OM - MN = ON,. &pa M
—_ —_— — —_ —_— —_—
MN = ON + (—OM), 8nA. MN = ON — OM
"Qo1te: niv iguppoctov dtavuope tod Emnrédov sivan
dwagopa il Sravvoparkiig dxtivog tob mépatog tov peiov
v Swvvopatikiy axtiva tijg apyfic v @g mpog apxiv 0
TV T30V onpeiov O 1o Eminidov. 5x. 80—-8
— —
E) Eqw AB kad AT efvan 8o oo EQUPMOCTA BravUCUOTY TOTE ;
= —> —_— —_— — —_— —_— —
AB = AT <> AB + BA = BA + AT = AA — Bl
AYXKHEEIZ

316) Né& elpere pt Tov xavédve Tol TapaAAnioypdipou To &Bpoloua TRV Sravuoud-

Tov Tol Zy. 80-9, &poU peTapépeTe TS oxfina els TO TeTpdBiIdy cas pi Siagavis) TpdTov ud
= — —— S e— e — —

v oeipdy OA + OB + OF + OA ked Emrerta OF+0A+4+0A + OB. TiI ToPXTT PETTE

ouykpivovTes T& Siavlopcra T& dmoia eUpiokeTe ;
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317) Eis T6 Zx. 80-10 o C_))i':' elvan T& &fporopa ToU Srowoparos OA xal évds dAhou

A

Ty. 80- 9 Tx. 8010

Sicvuopartos ut &pyny T O. N& kataokeudoete aito TO &hho Sidwuopa.
— — —>
318) Avo Bowloparta OA xal OB elvon ioourfikn. N& Seffete &1 16 Sidwuopa OA =

— 7Y s oB Exe1 popéa THY BixoTdpov Tijs ywvias (OA, OB). 5
319) *ApoU &moTuTwoeTe trdve els Bragaves xapTl

T& Siovdoparta ToU TX. (80 — 11) vk T& peTagpépete els TO

TeTpddidy oas kal, els Tpla xwploTd oyedidopara, va k-

TeAéoeTe TAs dkoAoUBous Trpdders :

— — 3
«) (OA + OB) — OF 0 B
— — —
) OA + (OB — O
y) (OA—0OF) + OB Tx. 80- 11
A

Tpémrer v& ebpete Tpla foa Biowbouarta. 'EvBupeioe dvTioToixous iodTnTas &md Tov.
&AyeBpikdy Aoyiouov ;

A 320) Né& Seifete pg Thy Ponberow Téw SravvopdTwy o al
Biaydvior Tou TrapohAnioypdupoy SryoTopouv f pla ThY
> aAATV.
Aboig. "Ectw ABIA &va TapahAnAdypau-
5 pov (Zyx. 80-12) kai O 70 péoov Tiis Bierywviou
1 — —
Sy. 80 —12 AT. Tlopatnpoupey 871 elven : A0+ OB =

—=AB kai KE)+61::D—.F

*AAAK 28 UTroBéoews T SeUrtepar wEAT TG fooThTwv aiTdy elven ioa (ATS:-
:Z\_[z), &pa B& elven : A76+6§:K6+6F.
kol ut tpapuoytiv Ths iBidtnTos Tiis Siaypagfis (Emedh AD = C?) 6& Exoouey

AD + OB = 8O + OF = OB = AC

*ANAG, &golU T& SiavlouaTa OB xai AO elvan fo, keivran &l ToU aUTol
poptws 1) &l TTapaAAnAwy opéwy. “Exouv Spws Eva kowdv anueiov, o O, dpx
keivTan &mi ToU aToU gopéws kai &meidn elvan OB = 1—5_6, 16 O elvon péoov Tijg

Bierywviou AB.
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321) Né& EUpETE T& dxdAovba SraviouaTa (xmpis oxfjue) :
a)AB-rBF— p) OB — OA--

) AB—(FA+AF}7 5) (AL + AD) — AA ;
322) Eis To 0 OX: 8013 Exete SUo EAelBepa Sra-

wopaTa AB xal I'A Zn‘rerrm va elpete TO EAsUbepov

—m
81uvucuc¢ 1o foov ué AB + A kotd BUo Tpdrrous (acpou 8
HETaQEpeTe i Sixqavis yopTi T& SiowiopaTa eis TS Te-
Tpddidy oag). 4 4 /i
Nu gUpeTe Spoiws T EAeUbepov Sidvucua TO foov - .

ué AB — FA Zy. 80-—13.

LT) ITolharheciacpds Ehevbipou ﬁmvi)auutog éml mpaypatikov apmOudv.

"EoTw Tuxdy EAelBepor Sidwucuc AB kol p TrpctyuochKOg &p16pds.

1) "Av p =0, pilouev cs ywoueuov ToU 0 émi To AB cupBohikés 0 - AB,
TO pndevikdy s?\suespov Blcxvucruu *Hro1.

v ﬁe Do :0-AB= Q (EE Spiopol)

2) "Av p # 0 KC(l AB = O TO'TE opilopev :

p AB = o =0

3) "Avp # 0 xai AB # 0, Té1e Opiloper ds 0 yivopevov tod p R T £hed-
Ogpov Etuvucr;w. AB kol oupPolilopey p. AB, 10 &iedfepov Sravuopa, FA IO 6motov
opilerar g &g :

Aiglbuvois Tou A Bielbuvois Tol AB pop& Tou fi pop& ToU AB v p >0,
7 GoTiferds Tns B¢, &v p < 0 kal pfikos Tou & BeTikds c:pleuos| p| | ABI

—_
; , TA
‘O p AMyeten ToTE : Moyog TOD FA TPOG 10 AB kol cUDBoAileTon pé = = pP.
AB
Olrw m.y. els 16 TopoamAeUpws oyfjua 80 — 14
= -
elven TA=2- K,Ig SnA. 10 2 AB elvon T6  dpdppoTrov
ToU AB [ ENeUBepor Bidwuopa pE piikos 2 - IAB|
Aeyouev €l Ty TepiTTwow odThy 8T & Adyos A/
TOU I"A Tpds TO AB elvan 2 xal ypdgopey l;é, —
AB
—_ Zy. 80—14
‘H mpdtis ug Ty omoiow ebplokopey 16 TA &mo Tév 2
— —
kal T AB Adyetan moAAamAaciacuds Tou AB i Tov 2.
B 4 Eis 10 Zx. 80-15 PAémeTe T& EAeU-
A== fé ; == o pip . B
23 Bepov Bicwuoue FA =3- AB kol T &Ael-
— e
% fBepov Bidwuoua EZ = —6- AB
B £ Fpo:qaousv Bt 285 KUk
o
- A Sovybrn g7 s
AB KE:
- loyUour of Etfis 1816TnTeES :
Zx. 80—15 a) (— 2)-(3AB) = — 6AB =
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(—2-3) AB—EZ (5x. 80 15) kol yevixads A+ (pAB) = (A~ p) AB, &mou A,p,
TTpoyHaTikol &pibuoi, wad AB TUyOV EAeUfepov Bidwucua.

B) p- (_KE - FK) =p PTI?%— p- I‘_A‘., STToU p TUXV TPAYUATIKOS &pifuds
; Kol A_é, A TuyovTa EAetBepa SrowlouaTa.

CH i816Tns aUtn  EmwoAnfeveTon ev-
KOAws Bik p = 2, ut t& Zy. 80-16, &mou
AuuﬁévouevB)E = AB, = ﬁﬁ: &pa 57 —
— AB - A, ’Emi Tfis fueubeics OE Aap-
Pwopev EH = -AT?S, omoTe (ﬁq =2 A_B).
/ﬁ Emri Ths fiuevdeios 62 AcppBavouey i’) =
. g - ez, omote OO f - (AB +TA). Edv toopx

Tx. 80— 16 yapafopey 70 HO, fumopoUuey v& Sioami-
oTowpey P Tov SioPrTnr 6Tt HO=2-TA

3 = =
kol pE TrapéAAnhov ueTdBecly TOU yvaHOvos &ri EZ H HO. “Qoe eivan
—_— —_— — S ——a — —
00 = OH + HO, 8nAadhy 2- (AB + T'A) = 2AB + 2TA.

AXKHZIEIZ B
323) Aiberan 6 BelBepov Bidvuoua AB (Tx. 80-17) xal
[nreiTon v& karaokeuaobolv SlaviopaTa foa Tpos TO :
—_— 1 —_—
a) 3- AB ByE==rAR
: A
LN 5 —
—2- AB B) —— .« AB
) heg Ty, 80—17
324) AlSovton T& EhelBepa BréwiouaTa AB xal TA (Zx.
B el : e ; ST
80—18) eis fvo Emrimedov kal {nTeiTor v& kaToaokeuaafolv T& :
— —_ 3 —_— 20— R —_
). 2AB 4 3TA, P) o AB+ T4 y)AB - oN AL
A
[(—————4

Ix. 80 - 18

81. AIANYEMATA EITl ASONOE (OAIZOAINONTA).

A) *Eotw (E) #va émimeSov kai & wla ebeiar Tou. Yrdpyouv deipépifua
gpapuooTd Browuoparta ToU (E) be kowodv popéa Tewv ThHy eudeiov e. “Omas dopi-
capey Ty Bwoiay EAelfepoy Sidwuoua ToU Emimedou &md Ty &wolav : épapho-
ooV Bidwucpa Tou Emimidou, kard Tov 1810y Gxp1Péds TpdTrov &Td THY Evvolaw :
tpapuooToy Bidwuoua Tiis eUBelas SpileTan f Ewolx EAetBepov Sicvuopa TS
etrBeias.
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‘0O opiouds THis lodnTos, ToU &fpoiouaros k.T.A., TToU gdwoapey 1 T
E\elbepa SicvlouaTa ToU gmimédou, Bidovtan EUTeAdds Spoiws kol ik T EAeU-
Bepa SlowlouaTa, T& dToia pepovTan £l elfelas. Surmificos TO EAetBepov Sidwuoua
éml edbeiag Svopddeton dArabaivoy Savuopa.

B) "Eorew (Zx. 81-1) pict edBeia x'x AopBavopey ¢ cdtiis v (oBaipeTov
onueiov O kol et adrrol &va Ao (cBcipeTov &mions) onueiov ©.

‘Oplloper Tapa THY BeTikilv popaw Tiis x'x, SnA. wpocavatokilopsv THV
—
X'x. Zuugoovoliey v& AauPdveTan odToos 1 BeTik] popd THs x'x ki 16 0O, doTe
== 3 - 1
1 XX v& Exn BeTikty opdw THv popav tou O8. ‘H mpocavaToAiouérn elbeic x'x
= 2 3 - I .+
rofu pé 16 O kad 16 0O 8nAadn To olvorov {TpocavaToAiouérn evfele X x,0,08}
dvopdleTon : GEmv x'Ox. To Sidwuoua 0O AéyeTan @ povediaiov Siavvepa ToU
&ovos x‘Ox. T 06Uy pappoy Tufjua pg dkpor Ta 0,0 84 AopBdveTon 5 povds

us"rpr]cacos~1'wv eUBUy pdppcov TUN- = o e 3
Wataw Tou &fovos x'Ox. Té on- == i %
wetov O yeopiler Tov &ovar x'Ox eis 6ot

8o fuidtovas. Tév Ox, mwou Afyetan ko Detikdg Auatov ToU x Ox kal tov O/,
ToU AéyeTon kad @pvitikog fpaEov Tol x'Ox.
) "AdyeBpucii tipiy 2gappoctod Swaviepatog imi ifovog.
Lot
"Eorw. tvar rrimedov (E), Tuyoloa e0feia x'x Tou (E) xai AB Tuyov Zpap-
HooToV Bi1dwuoua & THs x'x (x. 82 -2).
' ’Edv TrpocavaToMiowper ThHv

o8 & A eUbelay X'x kal THY koraoTowpey
Iy R RO S e e e ey atova, T6TE TO onusiov A 9& #x)
Zy. 812 uloav TeTumpévny, ot x4 &l ToU

&Eovos x'Ox kal o anueiov B piow tetpmuévmy, fote x5 . ‘H Slopopd Xp — x4
(TeTpmpévn Tol Tépatos B peiov TETUNWEVT TTis &pyTis A Tou K-BB elvat &vag pory -
HoTiks GpiBuds. ‘O &p1Buds oo SvouddeTan : dhyePpiki Tipt Tol AB &ml ToU
&tovos x'Ox kol ouuPoAileTon pt AB. .z e

Obrew .y, es o 2x. 81-2 #yopev: a) &Ay. Tiuh ToU AB = AB=x; — XA
=3-9=—6, &y. T ToU AA =AA=9_0— 0, &Ay. Tufy ToU BB
EBTB:B—3=O, &y, T 100 06 = 0O = 1 —0 =1, &\y. Tipd) ol (56 =

Bo=guil— (o

82. IAIOTHZ TOY CHASLES (ZAA).
"Eotw x'x Tuydw &Eewv Tol tmimiSou (E) xad A,B,T, Tpla TUuxévTer omueic
e iy A 1 — = = 2 ’ 3 L o
ToU &fovos, Ak T Siowbopara AB, BT, AT, loylel, &5 yveoTdy, 611 :

—_ —

AB--BF — AL
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Eqw AB, Bl, AT elvan oi GAyePpixkol Tipod TGV QWTEPW BIWUCUATWY,
ToTe loylel érrions :
AB - B[ = AT
Mpérypartt, &v Xy , -Xp, Xr elvean of Tetpnuéven tév A,B,T, émi ToU  &to-
vos, 8& elvan :
AB = Xy — X, kol Bl = Xp — X, émopéveds :
BBEE Bl — Xn— X ; Xr — X = Ko — X = AT
A& Téooepa onueia A, B, I, A, émwodnmoTe TomoBeTnuévar émi &lovos
joyUer émions : RE—}—glr—l—l:K:A—tS kai AB - Bl 4 TA = AA.
T& TponyoUueva yevikeUovTal eUkOAws kai 817 doadfjmoTe (TemEpaTivoy
mANBous) onueia émi &Eovos.

AZKHZIEIZ

325) Tlévte onueiax A, B, I, A, E eiven TomoBetnuéva émi &lovos pé Tpémov avbaipe-
Tov. Né& elpete T& &fpoiopara : i

— —_— ot e —_— — —_ —= —_— —:

«) BA + AB 4+ AL PB) AE + Ba-+ AA, vy) Bl + AE 4+ AA 4 EB,

— — - — — — — s —5 —

8) AT + AB + AB, ¢ AA — AB — BT, s) EI + AE 4+ I'B — AB.

326) Tpia onuelx A, B, T eivan dpiopéva pé oeipav adfaipetov émi &Eovos. Na el-
peTe T&S Blxpopds : .

o) AB—TB, p) BA—TA, y) AB—Al, &) BA—BT, £ TA-TB.

327) "Eotw 6T £l évds &lovos elvan dpiopéva Téooepa onuela A, B, I, A olTws,
Gote AB=—6, Bl = + 4, TA = + 8. Xwpis v& xduete oyxfux a) N& elpete Té :

BA, AT, AB, AA + AT, TA—TB, BA —Bl —TA.

B) N& tmroroyicere Td EZ, & eiven AE = —3 kol BZ=—9.

— —

328) AiSovtan imi &fovos &Uo Biewbouarta OA kai OB. N& xaraoxeudoete &va Tpi-

Tov Bidvuopa, doTe va elven
== —_— —_— —r - = ——

o) OA+OB+Ol =0 p) OA+ OF = OB

329) Téooapa onuelar A, B, I, A &mi GEovos x'Ox Bibovtan pé Tas TeTunuévas Ty
Xa =2, Xp=—4, Xr =5, Xa=—-1.

ZnTeiTan o) va elpste Tas GAyePpikds Tipds xafevds md Td Srevloparta : RE)
—_— ——— — — —
BA, AT, TA, AA, BA. P) v& émahinfevoete Td&s iodrnTas @

ABLBFr=AlL Ar+TA+AA=0, BA—Br=TA

330) Eml &fovos x'Ox &ibovran T& onueia A xal B Si& Tév Tertpnpéveov twv XA =
=3, XB = — 5. Zn7eltan : «) vak edpeTe Tés TeTunuévas TGV onueiwv E, Z, H, © &w yvopi-
leTe 6T AE = 4, BZ = 8, HA = — a2 OB = 12. Ti TApATNPEITE OXETIKGDS HE T& onpeia A
xal Z ; B) N& elpere Thv Tetunpévny X ToU onpeiou M, mwou kabopilete &md xkdbe piav Tdv
looTfTR@Vw :

AM=BA, AM=MB, MA=2-AB, 3-AM—-MN=0
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83. IMAATIA KAl OPOH TIPOBOAH AIANYEMATOZ EIll EYGEIAN TOY EIIMEAOY
TOY.

"EoTw SléUUUdeE fvos émmédov (E) kol pla edBela () ToU émimrédou
TouTou, 2x. 83-1. "Ectw
&ropn kai pla &AAN ed-
Oeice (") ToU (E), 1) Smroic
v& elven Tépvouoa Tis (g).
‘ATmo T onueiac A,B gé-
POMEV TAS TAPCAATIACUS
Tfis (€)' aUTal Spifouv Eri
Tfis () T& onpeia A’, B,
ouveTrdds kol TO Sidwvuopa

AE ToUTO dvouddeTon :
2y. 83—1 npoPoin Tod ;I}! ini TNV
(e) mapallifhoc mpdg v
(£).Eidikdds, dw e’ | g, TOTE 1y TpOPOAT) lﬁB' o0 AB émi T (£) TTapaAAnAws
Tpds Thy (&) dvopddeTon : dpbn mpoPorn ToU AB #mi ™y (g).
Ozopnpe 1@V npofordv. “Eotwoov T& SiavlopaTa KTS, TA 7o tmime
Bou (E) duedTepa uf) pnBevikd xad Tfis altfis SieuBivosws (cuyypapukd), kol
A@, FK; af mpoPoAad Twv Emi elBeiav (g) Tou (E) mapodAnAcws Tpds Th ed-
fetaw (") Tou (E). Al poPolai aliten 8év elven dworykadcos dpbad.
loyler ToTE TO EEfjs @edpnpa:

—_— —_—

: A -
Oi Léyor — kol — eivar iool, fjtou:

A I"A"
— —

AB A'B’
e
TA I"A”

TouTo einyeiTan dos Ebfis : ZxnuaTifopey T& Tpiywva AAB, TMA Bid Tév
apaAAAwy AA kal TM mpos thy (8). T& Tpiywva adtd elvan dpoia, 16T of
yoovien Toov elvan foan (oxnuarifovrar Umod TAEUpdY TopodAfAcy ki Spoppd-
mav). "Apa Exouv T& phkn TGV TAeupdv Twy (s Tpds THY aUTHY HovdSa).
Quadoyo. ZUVETTEdS :

| 7B | _|AA |
e
e — — —_
& |AA|=|AB |, M [=|r™ ],
T ey
e |§|=|;5‘ &)
| FAl |7 |
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’AMG lov) &v efven AB SudppoTTOY TOU FB, TOTE eiva :
@) AR’ SudppoTrov Tou A" wed
— = — — |
B) A:B,;=I-%l el a2 =|AB|
FA Gfa ra
kal Adyw Ths (1) B& Exoouey :

— —>
AB A'B
- = ——
rA ra’

n 'y . = i
20v) &v elvan AB dwrippotrov ToU A, TéTe elven :

— ==
«) A'B’ dvtippotrov ToU [MA" kai

— e e e
AB | 7B | AR | A5 |
P e KA = e
ra | A" | T4 |
80ev Aoy Ths (1) Tédw O& Excopev :
—> —
AE _ AB
= A

"Htol 6 Loyog 800 Sovvopatwv tiig abdtiig dievBiveeng, icobton mpog tov
Loyov TV mpoPor@v TV Eni piav e0Belav 1ob immédov TV.

Trovdaia mapatipnoig: EiSopsv dvwTépw OTi:

AR ; | AR —> —
ﬂ_?— = %Bf = }:? | , tv T& Siaviopara A'BY, T'A" elvar dpdppotrar
rA e
AB _ AW | A5 | o
e e s l . gav & A'BY, T'A’" elvan dvTippoTrar,
ra A I A
e T e ] o
AME kol — = L——, &w 1& A'B’, A’ elven dpdppoma
rw ra
| ; s =
ki ABL _ _ TABL sy 1 A'BY, TA' elvan dvippora.
rA” A
— — pe=e ]
% A i AB A'B’ A’'B’
loyuel topevs ' —= = == —=
rA A’ ra’

N& SiarutreoBfi AekTikés TO oupTrépaoud.

— —_
KoaTédmy ToUuTou, £¢av OO =1 elvan 10 povabiaiov Sidvuopa évds &Eovos

—
it i 2.1 o~y . \ AB AB .
kol AB &va Bidvucpa &l ToU &Sovos ToUTou, O& elvan : =" —78B

“Ofev PTé — AB 1+

1 1
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KEQAAAION IX

TPITQNOMETPIA ()

84. TIPOLANATOAIEMENH T'QNIA.

Ao T Tewpetpiov pds elvon yvwoTn ) Bwola Tiis TpocavaToAloéVT)S
yavias. “YevBupiloper koTwTépw oo uds Xper&lovtal 81& TNy oTroudny TV
TPrYwVopeTpIkGy dpifuddy Tfis dlefas yowvias. Ak Thy &momTikfy éppnveiav TS
éwolas Tfis TpocavaToMauerns ywvias, UmrobéTopey &Ti ik feubelia dpxfis O,
atpépeTan ept TO O kaTd THY popdw Tiis KN oews TAY SeIkTEY TOU dporoyiou
| Ty dwTifetor oTis, &mod piav dpyikny féow OA eis piaw Tehikiy Béciv OB,
omws eaiveTen Sid Siagdpous TrEpITTTRCEIS £l TO oy, 84-1.

‘H oTpogn abtn yewd picv yoviav, thy dmolav cupBoAilopey e I (OA,
OB) cis Ty o TepimTooow kol THy dvopdlousy apvirikiy yoviav, kol ik ol
oupBdAou 5: (OA, OB) €is iy deutépav kal ThHy dvoudlopev BsTiknv yoviav. Ko-
Bepic &mo Tas oUTw oxnpaTifopévas ywvias AéyeTal mpocavatoriopivy yoviec.
2uviifes, €ls TO oxfipg, Eva kapTUAoy PéAos s TO ZowTepikdy THS ywvias gove-
povel THY gopdv TepioTpogfis THs fuieubsias 7 6moilx Siaypdeer THY ywviav.

|
5 8
@ : i A W ()
(&
/_‘(a {
0 y s g A 3

Ty. 84— 1

‘H OA Aéyeten dpykf mhevpa Ths yovias kai § OB tehik mhevpa adrfs.
To O Aéyeran kopuon Tis yoovias,

‘H dpyny mhevpd OA Blvaton oTpepouévn v Sicrypdyn ScaodhmoTE
TApes yooias TpoToU va AdPn THY TeAidy Béow adTiis OB. “Ywrdpyouv Aoi-

{*) ‘I8puthg viic Toryevouetplag Bewpsitar & “Immapyos (150 7.X.), “Eddnv dorpovbpog
wol pafnuatiedg dmd tnv Nivowav tig Bubuviee,
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oV &TElpapiBuol yoovian pé ThHy alTiy dpxikny kal Thy abThy TeAikiy TAeupdy,
GeTikal ) &pvnTikad.

‘H SAyePpikn Tiuh w&s yovias eivor dpifuds Oemikds, ddw f yoovia elvea
BeTikn kol dpynTikds, & elvoan dpymTikd. Ot .., €5 TO dvwTépe ax. 84-1
() 1 4 (OA, OB) Exe1 &AyeBpikny Tiufy 459, 4 4 (OA, OB) o oy. 84-1 (p)
Exel GAy. T — 45°% 1 L (OA, OB) &is 10 oy. 84-1 (y) éxar &Ay. Tty — 3150
xai | 4 (OA, OB) ToU oy. 84-1 (8) &xer dAy. v 3600 + 450 — 4050, Miq
BETllff] yovia, uikpoTépa Tfis dpbfis kal peyodutépa Tiis undevikfis AéyeTon dksia
yovia.

‘Emouéveos 1 dhyePpikn Tiun mds BeTikfis ofeias yoovias efven MEYCAUTEpDr
ToU 0° kel wikpoTépa Tdw 90°.

85. F'QNIA EIZ KANONIKHN OQEZIN.

O& Aéywuev 611 pia ywvia 8 eUpiokeTar els kavovikiy Bioty TTpOs Evat
opfokavovikov oUoTnua &fovewr XOY, édv A yowvia O Exn Tomoletndf Eméve
gls TO mimeSov XOY oUnws, daTe fi kKopupn Tns v ebplokeran els 16 O kai
GpxIkn TAsUp& Tns va Exn TauTiodf pé Tov fudtova OX. "Edw 1) yeviad elva
pia el yowvia, Stav Tedn eis kavovikny Géow, ) TeAikn TAsUp& Tng B& eUpedf]
el TO EocoTepiKOY TS TPWTNS Ywvias TéY &ldvev, Streos PAémeTe €is TO oy, 85-1.

Y P

1 X
Sx. 85 —1 3x.86 — |

TPITQNOMETPIKAl ZYNAPTHZIEIZ OZEIAZ (*) TQNIAZ

86. HMITONON OEEIAL I'OQNIAL.

A) "Eotw [T T gUvolov T&v dLelddy ywuidv kal § pia petaPAnTn, 1 omola
AapPével Tipds &wd TO obvodov I K&Be Tipn Aormdv Tfis 8 &md 10 T elven pic
otela yowvia.

“Eorw pla yovia 8 & kavonikry Béow (Ex. 86 — 1) xai P (x, y) Tuydv on-
petov &l Tiis Tehikfls TAeupds THs 8, Bidpopov Tfis &pxiis O.

*Ovop&lopsy fjpitovov Tiis yeovias 8, cupPorikdds nud, Tov Adyov -nii, &trou
p TO ufjkos Tfis SravuouaTikiis &xTivos OP «at Y 1| TeTayuévn ToU onueiou P.
AnAadt) elvar npd = —g— gt Spiopou.

"As A&Pwpev &AXo, &mions Tuxov, onpeiov émi Tiis Tehids TAeupds Ths
yowvias 6, ot TO Py (x4, ;) Si1dgopov Tiis &pxfis O. Zuugadves Tpds ToV Q-

x) Eilg 70 Kepdixtov adtd : 8Ecia ywvia = Betind) dEeio ywvia.
S P i
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Tépw Opiopoy elven nub = %, &mou p; TO Wfikos Tiis BloWUCTUaTIKAS &KTIvos TOU
1

P;. TTapaTnpouper dpows 611 —E = —:i (&x ToU Becopriparros TV TpoPoAddy, § 83).

"QoTe 1) TUW TOU 7\6‘youi Btv eEapTaTan ik Tijs Béoecws ToU omueiou P &l
Tiis TeAkfis mAeupds Tiis ywvias, dAA& pdvov Ex This Béoews olThs TaUTNs TS
TEMKRS TrAsUpds, BnAadn €k ToU upeyfdous Tiis ywvias 6.

"Hron els x&Be dteiow ywviov & duTioTolyel Evas kai pdvov Evag TPy UXTIKOS
dpiBuds, | Tiud ToU Adyou Yi.

“Exopev Aormdv €86 uicxsl cuvapTnoly uE Tediov Opicpou TO olUvolov TGV
dEeév yovidy kad TeSiov TipGw fva aUvorov &md TpxypaTiKoUs dpifuols, ThHY
auvdpTnow 8 —nu 0.

B) ’Emeidt 1 kéfe dEeTaw yooviaw 6 els kavovikn Séoiw kad S1 Tov TUY OV
onuelov P (x, ) émi Tiis TeAikis mAeupds Tns elvan w > 0, p >.0, (Biacri ;) xed
y<p (Brai ;) ix ToUTO 6 ?\é}/og'fg— elvon réwToTe BeTikOS Kal pikpOTEPOS TOU 1.

“Qore 814 xdfe dfeiow yeoviaw & Eyxopey 6T 0 < nub < 1.

"Hror 1& eblov Tév Tiud Ths duwTépw cuvapTroews 8 = nud, dmou 6
peTaPéMAeTan els TO ouvorov M, TV OLei&dy ywnddy, elvan TO guvolov TV UETO-
U 0'kal 1 TrporypaTikdy &piuddv.

Maatipneig 1. Ex ToU dpfoywviou Tprywvou OTIP Exopev s yvwoToy,
611 pt=x2+y2 Gpap =V x%+ w? ’Emionseivar x2=p2—y? kai y2=p?>—x*

Iapatipnotg 20. Eivon pavepdv émi 8o ioon dkeion ywvicn Exouv ioa fui-
Tove, 81671, STav TeBouv eis kavovikny Béciy, ds Tpds Evar dpBoKkavoviKoy CUSTTIIA
&tovav, & Exouv ThHv alThv TeATy TAsupdw.

"AvTioTpdes, &v BUo ofeian yowvicn Exour TO adTO fuiTovov slvan foal.
MpdypaT éotwoav § kal §; 0o dfeTan ywvion (ox. 86 — 1), 81 Tds dmroias elven

= et AV > ~ z P A S
Nub = nué, Tére B eivon o (1). "Ex Tfis (1) &xopev ol e

SNE WL W
‘Plzf‘i-’tz s x? X2 i T X, (2)

"Ex Tév dvahoyiddv (1) kai (2) mpokUmrTer 6T : s B

p.S1 Y1 f1

‘Emrouéveos T& Tplycwva OTTP kel OTT,P; éxouv Tés TTAsUpds Twv dvaAdyous,
"Apa elvon Spoie, ouveTtds Exouy kal TAs yovias Twv foos.

©4& elvan Aormrdv 8, = 6. *Emraidny) Aordv 8o ioon dfslon yowvion Exouv ioa
fluitova kol dvmioTpdpw; Blo Ofelon yowviai Exousar ioa AuiTova elven ioal,
81 ToUTo TO flulTovoy mas Sfeias ywvias 8, TO ypdpousy kal s fuiTovov THs
chyePpikiis Tiufis Ts. (Al oo ywvic Exouv Toas dmoAUtous Tipds). [pdeopuey,
.. ni 309, nu28° 30" ktA. ‘Emrouévers kai eis Tov cupuPoiiopdy nud fUTOpOULEY
va BecopoUpey 611 8 elven 7] dAyePpikn) Tiun THs ofelas yeovias. ‘H ouvdpTnois
8 > nub elvan ToTe piat &pbunTIKT cuvdpTnois pE Tediov Spiouoy, TO {6°] 8° € R
ket 0° < 89 < 90°} xad TeSiov TGy TO oworov : {wlw €R kal 0 <y < 1 }.

Enueiooig. "Eqw ) yovia 8 elven f pndevikd) yowvia, TodTe 1) dpyixkn kal 1] TeAikn
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TAeUp& Tns TavTilovTar (Tpd Taons TeploTpoiis) &ml Tou OX kai TO Tuydv onpeiov P

twi TS TEAkTs TAeupd&s Tns Exel TeTaypévny 0 kal TeTunuévny p.
i = 0. A& ToUTo Spilopev ds b, 81 8 = pndevikn ywvia, Tov &-

Efvan 16716 ¥ —
P e
pifudv 0, ypdoopev 8t nu 0° = 0. *Edv § = 90°, tdte 1| pév TeTpnpéun elvan 0, 7 8¢ Terarypé-
vn p kol elvon ¥ _— P — 1. A Tolro, Opilopey cs fuiTovov Tijs dpbiis ywvias TOV &piBudy
P

=

P
1,yp&eopev 8¢ nu 90°
IMopadeiypata : 1lov. Na gtpete to fpitovov mig o0fsiog yoviag 0, Eav. émi

Tiic Tehkilc mhevpdc Tiig ywviag, gig Kavovikny Biowv, keitar 10 onpeiov P (4,3).
Avoig. “Exopev p = V x4 e— V 42 4+ 32 = V25 = 5. ‘Etroutvess nud=
e 0

= —F;— =F:
20v. Na katackevaocete piav 6fsav yovav 0, éav yvopilete 6t npd = T

Averg. AcuPdvoper dplokavovikov ou-
ornpx &Edvewr X O Y xal épi'gousv povadiaiov L&
Bidwuopa (Zx. 86-2). *Ereidn) AUITOPOUHEY V& _\
AoPawpey @ =D5 kal p =13, yp&goupev TOlov
TeplpepEias EVTOS THS TTPWTNS ywvias TGV
&toveov pg kévtpov O kai dkTive 13 povados
Koatétiv éml ToU &fovos OY elpiokopey TO

onueiov P; (0,5) kai @épopev €k ToU P, edfeiow
mapdAAniov moos Tov OX, Edv altn Téuvy f
16 Tékov els TO P, pépopev Tiv OP, &modTE A 0' ] x
{nToupévn yowvia 8 eivar 1 @: (OX, OP). j
MpdryuaTl, ouppcoves Trpos Tov dofévta Opi- Sx. 86—2

()

cudv ToU TipiTOVoU, Exouey Nul = S
Iapathpneig 3. ‘H cuvdptnois 8° > npd° elven  alfovoa BnA. dtav T
0° ckdvn, ctdwer kal A dwtioTolyos Ti-
uh ToU muel. ToUto qaivetan €5 TO o).
86 — 3, &mou ut kévTpov THY pYNY TGV

vl

N8
_ﬁur s &tévaw kol dxtiva 50 mm &ypdpopey

,1' )’if_\/\” TéTopTov TEplpepeias kal piaw  ceipd
SRR BEe1G ywuIddv gls kavovikny Béotv: { (OX,
R OM,) = 20°, & (OX, OMy = 30°,...
i i ¥ (OX, OMy) = 80

! *Edw peTpriocopey T& Tufpara I,M,,

p
feles) MM, . .., TTgM,, kai elpooper Tas TeTay-
pévas Téw onpelcov My,M,,. . My, el
Y, W

— yreny

cUKoAov v& UTroAoyigwper Ta L

. i)ri &nA. T& nu 20°, nu 30°,.-. ., n. 80°.

Zx. 86—-3
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EUplokoper kor& mpootyylow ékatocTou T& EEfS :
g0 ‘ 200 300 400 500 60° 700 800

ni B0 | 03 0500 064 i 07E L 680 L o B9 G

PAMN Ty Trpootyylols, Thy Omoiow EMITUYXGUouEy pE TOICUTAS YPXPIKAS
peBodous, Bév elvon Emapxis.

Mt peBodous, Tas dmolas xpnotuoTolouy eis T& dvaidTepa MabnuaTikg, Exouy
KaTapTioBf] Trivokes TV TGV TOU AUITOVOU UE TTOAU KOAUTEpaY Trpoctyyioiv.
Eis Tds TeAeutalos oeAidas Tou mopovTos PifAiou Umdpyel évas ToloUTos Trival.

Efs Tov mivaka alTov dvaypdgovTon af yowvion &md 0° £wgs 90° avtavd-
peven dve 10" kad af &vtioToryol Tiuad T&Y HITOVW.

Mt Tov Triveka adTov fjutTopoUpey o) OTaw yveopilwpey Thv Tipny (els
poipas) wids Ofsics ywvias, v edpoopey TO fipiTovdy Tns kai B) &tav yvwpilwpey
T6 fiuiTovor wds otelas ywvios v eUpoouey TNV TIUNY TTS.

Aidopey pepikd TapadelypaTa TPOS KATAVOTOW TOU TPOTIOU XPTICEWS TV
TIVEKOY.

o) ’Ex Tiis ywvias va evpedi B) ’Ek ToU fimTdvou va eUpedd)
TO fipiTovoy : 1 yovia
nu 38°=0,616 nue'= 0,755 = 6 =49°
nu 60° 20" = 0,869 nu = 0,264 = 6 = 15°20°
nu 60°38° = nu 60° 40" = 0,872 il = 0,5800=10;58]5—-10/— 3525 30¢
nu 65° 12" = nu 65° 10" = 0,908 nue = 0,440 ~ 0,441 = 8 = 26° 10’
AZKHZEIZ

331) N& xotackeudoets piav ofeiav ywviav 8, &v yvwpilete 6T

7 3 1
o) M =5, P) nb= 5, y) nud=—7

332) N& elpete pé xpfiow TV mvdkwy T& :

e)imul 352 30 B) nu 76° 42' y) nw 18° 29
333) Na elpete &k TV mvdkwy THY yowview 8, dtav :
o) nué = 0,520 B) nud = 0,522 y) nud = 0,247

334) ‘H 7tedid) mAeupd s dfeias ywvias el kavovikfy Séctw SitpyeTan 81 ToU om-
pefov P (15,8). N& elpete T AuiTovov Tiis ywvias.

87. EYNHMITONON OZEIAL TONIAL.
A) "As Begpriooper TEAW piav ofelaw yeoviaw 6 eis kavovikfy Béow s TPOS
gva dpBokavovikdy olotnpa ouvtetayutveor XOY (Ey. 86-1) kai #otw P (X, W)
TUXov onpeiov Emi Tis Tehikfis TAeUpEs Tiis yowvias 8, Sidpopov THs &pyis O.
"Ovoudloper svvnpitovov Tiis yoovias 6, ocuuBoAikéds owvd, Tov Adyov %.
émou X 1) TeTunuévn ToU onpeiov P kal p TO wiikos Tiis SiavuouaTikiis GkTivos
X

OP. Anhabty elvon € Spiopol owvh = ="
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“Av A&Bwpey &AAo, erions TuXOV onueiov ETTL TTS TEAIKTS TAsupds Tis yewvias
8, torew TO Py (X1, ), Bidpopov Tiis &pxfis O, 8 elvan, cuppaves mpods Tov Bobder-

o —
Ta Spiopdy, owl = -:;i, &mmou p, TS ufikos Tijs SiavucuaTikis &krivos OP;. AN
1
elvon % = -':—‘, (#k ToU Becoprjpatos TV TPoBor&v), SnAabt TO cuvnuiTovoy uids
1

dfeias ywvias Stv EopTdTor &md  Thv Bow ToU P éml s TeAfs TAEU-
pds, GAAK &mo Thy Bécw adTfis TadTng ThS TAeupds, BnA. &md TO uéyedos Ths
yowvias 6.

"Hol els ké&Be dfeiaw yoviav 8 dvTtioToiyel fvas kal povoy Evag T POy PATIKOS
&piBpds, f) Tipn ToU Adyou %, kad Eyopey TEAW piaw cuvdpTnow pé mediov opi-
opoU TO cUvohov TGV BEeidy ywvidy kol Tediov TG Evar GUVOAOY TTROYNOTI-
kv &p1Budsy, Thy cuvdptnow & — ouvb.

B) ’Emeidd) Si& kéde dfeiav ywviaw & els kavovikny Béow kol Bi& Tov TUYOV
P (x, ¢) &mi Tfis TeAkfis wAeupS&s s elvon x > 0, p > 0 kad X < p, B1& TOUTO &

5 X T r 1 0 ’ = @ ' ' yp. = ’
Adyos = eTval TrévToTe BeTikds kad pikpdTEpos ToU 1. "QoTe Bia kade dteicw ywviay

8 E&xouev 0 < owd < 1. Andadn 16 mredlov TiuGY This ouvapTiosws § — owl,
8mou TO 8 peTaPdAAetal cs TO cUvolov TEW o1& yoovid, elval TO oUvolov
T&v petaty 0 kad 1 TrporyporTikéy &pifudv.

MapaTtnpoUpey &AW 6T1 elvar p? =x* + ¢?, Spa p = VxE+ g2 Tapa-
TnpoUueY éTTions eUkdAws 611 SUo Too &felon ywvien Eyxour 10 T GUVTHiTIVOY
ko SvTIoCTPOPLs, dv BUo dfeion ywvian Exouv To alTd cuvnpitovoy elvan oot

*Edw AdPoopev Tas Tipds els poipas Tav faidv ywvidy 8, TOTE i ouvdpTnols
8 — ouvl yivetan &p1BunTikn cUVEPTNCIS WE TrEdiov Spiopou To ouvodow { 8° | 82 eR
xai 0 < 80 < 900 } kad TeBiov Tipddv O ovvorov {w|wERkai 0 <y < 1}

M ‘H owdpTnois 8° — owd® elvar gBivovsa nA. Stav To 8° alvtérn, O
ouvd® Aot ToveTar. AUTO gaiveTan els TO o). 86-3, &ou PAémopey &1 adtovout-

vns Ths yeovias EAarTcoveTar f) TeTunuévn Tou émi THs TeAikfis TAeupds onueiov
M, &v&d TO p Tapauével otadepov, Epa & Adyos %-é?\cx"r'rcbus'rou.

*Edw ) yoovia 0 elven | pmBevikd) yoovia, ToTe 1) dpyixn kai TEAIKT TAeUp
s TauTilovtan (mpd Téons TeplaTpoefis) Eml Tou OX kal TO TUyOV gnueiov
P &mi Tfjs TeAkTs TrAsupds Exel Tetunuévny p kad Tetaypévny 0. Efven Aormov
x P

2 e

3 P
A1 ToUTo Spifousy s ouvnuiTovov THs pndevikfis yewvias Tov dpibudy 1
ki ypépopey ouv 0°=1.
Eqv 89 = 909, TéTe | piv TeTpnuévn ToU P elvon 0, ) 8¢ TeTayuévn p kol
0

EyoMev : —};— =t 0. A& ToUuTto Gpilopey dx cuvnuitovor Ts Spbfis ywvias

Tov &piBudv 0, ypgouer & ouv 90° = 0.
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"Omas B1cx T& fuitova T@Y SEady ywvidy, olTw kol Bi1& T& ournuiTova
Exour kataokevaodii Trivakes, of émroio TapEXour T& ouunuiTova TEY ywvidy
amd 0° g 90° dvex 10”, ‘O Tpémos Xprioews TV TvdKwY TOUTWY paiveTan &md
T& KoTwTEPL TapabelyuoTe

) "ATIO TV yooviaw v elpedi B) "Amo 1O ouvnuitovov va eUpe-
TO ouvnuiTovov 6 1 yoovia :
ou-56° = 0,559 ouv = 0,946 = 6 = 190
ouw 35° 20" = 0,816 ouwd =0,832 = 6 = 33° 40’

ouv 39° 32" ~ guy 39° 300 =0,772 owfd = 0,238 ~ 0,239 = 6 = 76° 10’
ow 65° 38" =~ guv 65° 40’ = 0,412 owt = 0,186 =~ 0,185 = & = 79° 20’
Iopadeiypota: lov. Né eiipete 10 cuvnpitovov pidi oEeiag yoviag, tfig omoiag,
ebpokopévng eig kavovikiy 020wy, 1) tehiki) mhevpa Siépyetar Sud Tob anueiov P(3,4).
Aborg. “Eyopev 81 p=V x4+ y2=V P+ L2 =Y 25=5
X 5

Emopévess ouw = S

L
5
Aboig. AopPdvouey dpbokavovikdy cUcTnue GES-
vwv kol Opifoper povadiaiov Bidwuoua (Ty. 87-1).
"Emeidf) fumopoUuer v&k AdPwpey x =1 kol p=2,
YP&@ouer &vTos Tiis TPWTNS yeovias Ty &Edveov TE-
tov mepigepeias pé xévtpov O xal dxtiva 2 povddos.
"Emeita &l ToU dfovos OX ebploxopey 16 onueiov (1,0)
¢k ToU Omoiou @épouey TapdAAnAov Tpos Tov &Eova
Zx. 87—1 OY. "Eqw oltn Téuvn 16 Tdkov &is 1O onueiov P, Pépo-
uev v OP, émote 1) {nToupévn yowvia elvan f q’t: (OX,
OP). Tpdypomt cupgdes Tpos Tov SobévTa dpioudv ToU cuvnuitévou, elven
: 1

ow § (OX, OP) = % = 5.

20v. Na kovaokevacste piav oEeiay yoviav 0, &av yvopilets 611 ouvd =

AZKHZIEIZ

335) ‘H.tehixd) Theupd mids Steiog ywvias 8 eis kavovikijy Béotv BiépyeTan S1& ToU on-
uelou P (1,3). N& elipete 1O cuvnpitovor kod T fHiTovov Tfis yewvias 8.

336) N& xataokevdoste piow Sfetay yooviow 6, &w yvwpilete &T1 a) ouvd = 10

2 1
B) oub= 5 Y) owd = 3

336) N& slpete pé xpfiow Tév mvdkeor T& :

a) ouv 320 40’ B) owv 75° 41° Yy) owv 180 28°
338) N& elpersitx T6v Twvdkeov THy Sfeiaw yowviaw 8, &tav :
a) oud = 0,949 B) ows = 0,736 ¥) owd = 0,370

88. EPATITOMENH OEEIAL I'ONIAEL.

A) "As Bzwopficwuey TEAW pioav Yeviav & els kavovikty 8éc1, Strou 6 elvan
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ororyeiov ToU guvdrou T, T&v dtedd yuvidw (2X. 86-1) xal #oTw P (x, ) TU-
yov onueiov émi Tfig TeAkfs TAeupds THs ywvias, Sicgopov THs &pxfis @)
*Ovopddopsy Epantopévny T OZeios yeooviag 6, oupBohikéys epf, TOV Aoyov

—:’—_ *Hto1 efvon 22 Spiopou epd= A

Edw AdPoouev &AAo onueiov Tl T TeAIKTs TTAeupds THs yoovias 8, ..
<5 Py (%, wy), Sigopov THs &pxfis O, B& elvon cungaveos Tpos TOV SobévTa Opi-

oudv @b = AU‘L‘
Xy
TMapotnpoluey Suws &TL %:% (k ToU Bewpruaros TV TpoPo-

AGwV) "QoTe 6AOYoOS % Btv efapTaTan &k Tfis Béoecs ToU P &l THs TEAIKT]S TTAEU-
pds Tfis yoovias, AN & Tfig Béoews ocUTTs TAUTNS TS TeNIkfjs TTAeUpds, SnAadi
ik ToU peytBous Tiis ywvias 8.

Eis ooy oteiav ywviav 8 dvtioToiyel Eropéveos Evas kol pévov Evas Trpo-
YUOTIKOS &pifuds, N Tiun TOU Adyou —:f- "Eyouev dnAadt kai g8& wiaw ouvap-

TnoI pé TEdiov Spiopol o ouvohov M, T dEe1ddv yoowiédy, kad mediov Tiudv fvat
cUvohov &d TpayuaTikoUs &pifiuols, THv ouvdpTnow 6 —-eqf.

B) *Etre1dn S1& mré&oaw dtelcw ywviav glvat w0 kad x >0, 6 Adyos %,81’17\.
f epf, 6& elven TdvTOTE Zvos BeTikds TpoyuaTiKGs Gp1fuds.

Efven Trpogaves &1 BUo iocn dfelon yoovial Eyouy THy aUTNY EpOTITOMENTV.
Kol &uTioTpdguws, &dv ol paIrTOUEVal BUo oteidy ywwidv elvan ioal, of yevial
8& elvan foai. A ToUTo THY EpaTrTopévny s el yovias THY ypdoper ka
G EpomTopévny Ths SAyeBeikdis Twufis Tns. Fp&gopev, T.X. ep 30°, ep 25°30°
K.O.K.

EQv PETPTICWUEY TAS yowvias €ls poipag kol Tos QUTIKATAGTNOWHEY PE TAS
AyePpixds Tipds Toov, TOTE 1) ouvdpTnals § — @b yiveTon pia &pifunTikn ouvdip-
Tnois 80— epf?, pe TreSiov SplouoU TO oUvohov | 89 8° R xad 0° < 8° < 900 }
e TreSiov Tipddy TO cuvorov {y|w eR kai y >0 .

TMaporrnpolvTes TO Zx. 86-3 évwwooUuey eOKOAws &T1 Ty cuvdpTnols 80 — egf”
elvan alfouoa. TTp&yuaTt gis To Zx. 86-3 Phtmouey 5T Srow 1) otelar yoovia ab-

Edwn, TOTE 6 &p1BunTNS ToU Adyou % yivetan &pifuds peycAUTepos, EVEd O TAPa-

vopaoThS YiveTan WikpOTEPOS kol Emropéveas 1) TipR ToU Adyou \i yiveTon peya-
AUTepos &piBpds. MahioTa 8¢, Soov TrepioodTepor T yeovia 8 TAnGIalel Tpos THY
&pOrv, TéoOV peyoAUTEPT yiveton 1) épamTopévn TNS UrrepBaivovoor kafe éx TGV
TTPOTEPLOY S186uevov &piduov.

Edw 1| yoovla © elven ) unevikn yoovia, TéTe | TEAKT TAeUpd Tns TAUTI-
letan (Trpd TAOTS TEPIOTPOPTS) UE THv &pyixfv &l ToU OX xad 16 TUYOV anpeiov
P #mi Tis TeEAIKT]s TAsUp&s Exel TETOrYHEVIV 0 kai TeTpnUéY p.
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Elvan Aormév téTe % = % =0. A&k ToUTo épifopev ds dpamrroptvny THs
undevikfis ywvias Tov &piBudy O, yp&gousy 8¢ ep 0° = Q.
Edv 60 = 90°, 1é1e 1) piv TeTaypevn ToU P efven p, 7 8¢ TeTuNpévn 0 kad

1] TapdoTacis —g— B&v Exel fvvolaw Trpory uoTIKoU &piBuol. Adv SpileTon Aormdv Epa-

mTopEvn ik yeoviaw 900,
") "Edwels 76 2x. 86-3 peTphiccoper T& Tufucra TT,M., T, M, . .\ TTgM, ked ETrer-
Ta T& Tpfpare O, Ofly, .. .,0M, koi UmoAoyicwuey Tas Tipds TEV A&y cov

MM, TT,M, Ml / : : e L o
o’ o, ' o B Exoouer TOV Kot Tépw Trivaka Sick TAS TIpGS TGV €@ 20°,

ep 30°,. .., ep 80°.
o0 | 100 200 300 400 50 60° 700 80°
epf® | 0,18 0,36 0,58 0,84 1,19 73] 2,74 5,67

BAéopey kol & oV Trivake &T1 f ouvdpTnals 89— el © elvan alifouoa
Kol EvwooUpey & AuTopel v& AGPn Shas Tdg BeTivds TporypaTIKdS Tind TOS -
YohuTépas ToU 0.

‘Omeos B T& AuiTova kol T& ounuitove olTw kol S1d T EQOTITONEVOS
gxour koTaokeuaoOf Trivexes, of omolor &idouv Tas Tipds T EQUTTTOUEDT)S e
Tpootyyiow Auicews X1AlooToU Sik Tas yevias &md 0 &os 890 50 abEavoutvas
kard 10°. AiSopev pepikd TapabelypaTa xpnolpoToinoews Tol Trivakos, Tov
omolov TapoléTopsy s TS TéAos ToU BiPAiou :

a) "Ex Tiis yowvics v e0ped B) & s épormTopéuns vix
N épamrTouévn eUpelii A yoovio.
£pl 280 —(0,557 epf = 0,249 = 6 = 140
ep 46° 20" = 1,084 £¢f = 0,791 = 6 = 38° 20’
§p 65" 22" ~ ¢ 65° 20" = 2,177 epd = 0,518 ~ 0,517 = 6 = 27° 20’
gp 65° 28" ~ ep 65° 30" = 2,194 epf = 2,770 ~ 2,773 = 6 =70° 10"

Hopadeiypata : lov. “H tedikn nhevpi mag 6Esiag yoviag 0 sig kavovikiyv
By SiEpyetan Sia tob enpeiov P (3,4). Na sbpere v £¢0, o nud xai to covo.

- . . e o o 4 r bE
Aboolg. Zuppavws Tpds ToV Spiopdy EXOMEY @B = = Mveopiloper & &AAou

£ e o Y= Ve i T : 3
Tl pi= ¥ x2 +42=V¥25=5 kai ETTOpeVes efvon nud = % Kal ouvh = =
5 : S . na i o 3
2ov. N& xotaokevdoets okeioy yoviay 0. 2y yvopilete 6t 90 = i

Aborg. "Humopolpey v AdBeopey Y=3, x =4, 6mdTe els SdpHokowovikdy
ouoTnua &dver XOY kadopilopey Ty 801w ToU onueiou
P (4,3) xoi &merree pépouer tHy OP, (Zx. 88-1).
‘H < (0OX, OP) elvan 7 InToupérn yeoovia, BidTi

3

eq><(ox,op)=?"’=7.




AZKHZIEIZ
339) “H TeAikf mAsupd wmids dlefas yowvios els kavovikny Béow SiépyeTan S1& Tou on-
pefou P (1, 3). N& eUpete Thyv épamropévny Tiis ywvias Taltns xed 16 fAuitovdy Trs.

340) N& kataokeudoste ofelas yeoovias ut Tas Eifis épamropévas @ o) e = _z

B) e9f = -, ¥) e, =3.

341) Né& eOpete ut xpfiow T&v mvdkwy T& EEfs @

@) e@ 35° 35’ B) ep 48° 48 Y) ep 26° 23’
342) N& elpere &k TGV Twékev THv ofeTav yoviav 0, &raw :
) epb = 1,235 B) =98 = 0,376 ¥) =00 = 2,085

89. IIQT EXETIZONTAI METAZY TON TA HMO, EYNO, EQO, THE OZEIAX 'QNIAL O.

*EudBapev eis & wponyoUeve 81 Bidr plaw teiow yeooviaw 6 @ nub = —:i ,

Y

X
owb = ?eq36= —

dtrou X, ¢ elvan al ouvTteTaypévan ToU TuXSvTOS anueiov P
Tfis TeAfjs TAsupds Tiis ywvias 8, eUpiokoueuns els kavovikny Béow.

Epdapey dxdun 8T loyue @ X2 4 @2 =%
ArcipolvTes GUQOTEPA T PEAN TS TeAeuTaias TaUTng IooTnTOSs S1& p? eUpiokopev:

x2 2 p? <2 e S8 . x ;
of +‘%2 —— ey SNA. =% -+ o = 1 xadi, &meldn = — ouvd kai % = nub,
f| iodTns yiveTan : our?d + nu = 1 1 @)
1
> 2 » v nué
EE &\ou Exouev epb = == % =
P
SnAadt i GeniHo
e e ouvb @

Znueicwots. Ta nud, owd, @b wds Sfeias ywvias 8, Aéyovtean TprywvousTpikol dpi-
Buol THs ywvias 6.

90. TEQMETPIKH THMAZIA TQN nub, oovd, cd MIAZ OZEIAEZ F'ONIAZ 6 EIZ TON
TPIFQONOMETPIKON KYKAON.

“Egtor B pia &feTa yeovia gis kavovixiy Géow (x- 90 —1). Me kévpov 16 O

kol G&kTiva Thy povdda ToU prkous (Trou Exel

5p1oBfi) yp&popey TEPIPEPEIOY TEUOUTTY THY Wév

&pyikty TAeupdy Tiis 8 eis TO A Ty B& TEAKKNY o T
gls T P (x, ). ®époper dKoun THY EQATITOUETY

ToU wUkhou (O, OA) eis T0 A, f) omoia Tépvel £)

Ty TEAIKTY TAsupdy THs 8 is To T. “Qg yvwoTov 0 Tz
elven ¢

lov) nué = % =y (511 p=1) = dAyse-

Bpikt) TN Tou SiavUopaTos TTP. *Hutropouuey
Ao1TOV v& eireopey &TI TO Mub TTOPIOTAVETAL Sy. 88-2

YEQUETPIKGS UTTd TOU SlovuopaTos TTP.

173




20v) ouh = TDX =X (81611 p=1). TTopioTéveTon yewpeTpixdds Umd ToU

. —
SrawlouaTos OTT.

S (B S (AT P . PR S
3ov) e¢f = M oA (AT). TTaproTéveTan yecopeTpixds Urd ToU

Browloparos AT.

BAémouey Aormdv 871, & ds omueiov émi TR TEAIKT)S TTAeUpds wids Stelas
ywvios €ls kavovikny Bécw AdBuwuey xeivo, els TO dTrolov & KUkAos pé kévtpov O
kol GkTive THY povdda, & AeyOLEVOS TPLY®VOPETPIKOG KOKAOG, TEMVEL TRV TEAIKAY
TAeUpSY TS, TOTE of TplywvoueTpikol dpifuol THs yewvias 6 AauBdvour Tdg
SVWTEPW YEWPETPIKGS OT|uaaTias,

91. MQE ZXETIZONTAI METAZY TQN TA KYPIA LTOIXEIA ENOX OPOOTQNIOY
TPII'QNOY.

Kipre oroiyeia évds tprycovou Aéyovtarl oi Thsupal Tou kal af ywvica Tou.

"Eotw ABI &va Tpiywvov dpboydcoviov els & A, A1k v& &TTAouoTeUGOpEY
ToUs ouuBoAiopols, cuugwvolper v TOPICTAVOOMEY TAS SAYERPIKAS Tiuds TEV
Yavidv Tou Tprycwou ABL pé Ta ypdupata A,B,
TGV KOPURY Tewv Kal T& Wik TGV drrévauTi TAEUPGY
uE T& drTioTorya wikpd ypdupaTa a, B, Y, SnAcdn rcps
(Bl =a, (Al) =B, (AB) = y.

"Edw Tpa o dpfioycoviov Tplywvov ABI Tedf a 8
dmméweo s TO émimeSov XOY oUTws, doTe 7 6l yw-
vio Tou, T.X. B, v elpedf els kavovikiy Béow (Zy. 91
— 1), Té1e 6 onueiov I éml Tfig TEAIKTS TTALUpds Tiis
yavios B 6& En ouvretarypbvos @ TeTunuévny y, Te- 2x. 91-1

¥

B & AN

—
Tayuévny B kad ufjkos THs SrovuopaTikiis &ktivos Bl foov pé . ZUP@wvws AolTrov
TpOs TOUS YVwoToUs Lo opiopols B elven :

B(4y

gy Y o B
nuB—?, crUUB_—u—, echﬁT (@Y}

"Ew Tebf) 1) Ofelax yoovia T els kawoviknyy Béow (Sy. 91-2),

ToTe TO onueiov B émi Ths TeAikdls TAeupds O& Eym ouvTeTory-
;] FpEvas ¢ B TETUNUéUNY, Y TeTaypéuny kol ufikos Tiis StavuouaTi-
ZxX. 91-2  «fs ékTivos ToU B icov pi a.

O& elvon Aormdy ounpves Tpds Tols yrwoToUs Spiopos ¢

=X, qur:-g—,sq:r:% @)

o

AexTicdds of Timor (1) ked (2) SicTumdovovTan dos EERS :
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1) To fpitovov disiag yoviag dpboymviov TprydVoL givar igov pé tov Ao-
yov(*) tiig anévavn mhevplc mpdc TRHY vnoteivovoav.

2) To cvvnpitovov o&eiag yoviag opdoymviov tpry@vov givar ioov pé tov
Léyov Tijg mpookepévig mhevpdc mpdg TV vrotsivovoay.

3) "H Zgantopévn 6iciug yoviag dpboyoviov tprydvov givar ion pé tov Ao-
yov tiig @mévavil nhevpds mPOG TNV TPOCKEIREVNY kaBstov mhevpav.

Hapatiprois. “ATd Tous TUmous (1) kol (2) mwpokUTrTOow T& Efis Bix oS
dfelas yewvias B, I ToU épfoywviou Tprywvou ABI, o omoia, g YVOOTOV,
elven oupTrAnpopaTikel (B 4+ = 909).

nmuB=ocwTrl, cuwB=nurl.

Anhadn 1o fuitovev mig 6&siog yoviag givar ioov pé o cvvnuitovov tiig
GULTATPORATIKTS TN Kai 0 cuvnpitovov ofeing yoviag eivar ioov pé o Mpi-
tovov tijg cupminpopaTikiic g yovios.

92. EIIAYZIEZ OPOOIQNIOY TPIFQNOY.

*Amtd ToUs TUTrous (1) kai (2) Tfis § 91 cuvdyouey &Ti:

lov) “OTav yvwpilewpey T& pnkn 8o TAeupddy dpBoycaviou Tpryvou fumo-
polUpev, pE ¥pfiow TV Trwdkev, va edpooyer pé UTIOACY1THOUS TO Ufikos Tiis Tpi-
s TAUpEs kad Tas GAyeBpirdas Tids TEY yuwvidy TOU TPIYWUoU.

20v) “OTaw yvowpilwuey TO wijkos wds mAeupds kai ThHY &AyePpikny TiufY
wmds dfelas yovias dpboycviou TpLycovou, fWTOpOUNEY HE bmoAoylopols v& &l-
poopey T WNKn TGV &AMy TAEUpEY ko THY GAyeBpiknY Tiuny Tis GAAng Selog
yovias TOU Tprycvou.

‘H dvwTépw épycoia Myeto énikuoig tob dpBoymviov tpry@vov. Emaidn
5t i oUTHY yiveran xpfiols ToU Auitévoy, ToU GUYTIUITOVOU Kol TTiS EQOTTTOMENS,
mroU ls T> dpBoyduior Tplywvov Exouv opiodii ds Aoyol eUBUY pdumcoy TUT -
Teov, Bi& ToUTo dxpiPdds of &mBuoi @ AuiTovor, ouvnuiTovoy, EQaTITOMEN, OVO-
udobnoav tpry@vopetpikol Adyor i TpryovopeTpikoi apbpoi yaovics.

AlBopey kaTwTépw TapadsiypoaTa EmAUoews opboywvicy TPIYWVWY :

1ov. Na émivdij oploydviov tpiyovov ABI, Eav yvopitopgy ot § = 250 cm
koio = 718 cm.

“Enihvoic. Tveopilopey & nu B = & =28 = 0,348

’Ex 16 Tivékwv edpiokouey :

B =200 201

I = 90° — (20° 20") = 80" 60" — (20° 20") = 69° 40"

M v BonBeiav ToU Tubayopeiou Becopripartos eUpiokouey :

y? = o — P2 = 7187 — 2502 = 453024, &pax y =V 453024 = 673 c.
20v. Na #mhv0ij 6ploydviov tpiyevev ABT, &av y = 30,5 cm kai B = 32°10",

*) “Oroc 2udBauey elc whv § 41, B 6 Adyog Slo edBuypdppewy TpnpaTey igobroL pé Tov
S Ef ¢ G TV 3 ) i YPXLLE | L
Aoyov TV pnxdy Twv, 6Tav pstpnlclv us whv adthy povada.
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‘Erilvorg. ['=90°— B =579 40"
9B = % = B=y e¢ B. ‘Emropévess elvan p=30,5 ep 32910'=30,5 - 0,629—
=19,18, &nhadn Pp=19,18 cm, o= V-[’TZW, ¢k ToU Trubaryopelou Becopr-
uaros, fitor: a=V'19, 182 + 30,52 = V 1298, 1224 ~ 36,03 cm.

At 70 fupoBiv E foper 1 E=- By =—-19,18- 30,5 cm?.

Jov. Na émhvbij opBoydviov tpiywvov ABT, Zav p=2V10m, y = 3m.

“Enilveic. “Exopev ep B= % = V310 — TTd‘O — 9%24 = 2,108 kai 2k TGV

Twdkeow edpiokoper B ~ 64° 40", T = 90° — B = 259 20
T « ebpiokoper pt Ty PorBeioy Tol Tudaryopelou BecopripaTos f) pé THY

Bonbeiow ToU T\.'JT[OU'S =nuB, 8161t BP=anuB = a= r'][j_B

dov. Na ebipete yopic ypioy mvakov toig TPLYOVOPETPIKOLS Gpbpodg Tiig
yoviag t@v 45°% Eis k&fe dpfoydwion kai icookehis Tpiywvor ABI eiven B =
=I=45° kai B = y. "HumopoUpey Aottrdw v& AdPeopey P=vy=1(CEx. 922-1
oméTe : e =P L y2 =121 12 = 2 = a=V 2 kol Emoptveos && clven :

Tx. 92—1

Sov. Na elipete yopic ypiiowy mvaxov Tobg TPy VopsTpkods épibpove
@y yovudy 60° kai 30°. Fis xdde iodTAeUpor Tpiywvor BIA
Kk&Be yeovior Exet dmdAuTov Tify 60°. “H SiyoTduos kéde yowvias,
.- Ths B, elvan kdBetos mpos Ty dmévavT aUTHis TAsUpdy Kad
Bidueoos ol Tprydvou. "Av Aorrov AdPuwper & iodmAeupor
Tptywvov BIA, Tol &moiou 1 TAEUPS Exel pijkos 2 uovddas (Ey.
92-2), ToTe els T pBoydavioy Tpiycvor ABI 8¢ Eycopev (BIT) =2,
(AB)!= (B2~ (A2 =4—1=3 = (AB)= V3 xai 6& elvou:

nu 6 °=13-=cruu30"

2
ouv 60":%—:111130“
£ 60°:v73=v_3
1 ¥3
0= —=——o
=+ Y3 3
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AZKHIEIZ

343) N& &miAud7 Sploycwiov Tplywvov ABT, &w o= 12 B 130200

344) N& emiAudi dpboydviov Tpiycvoy ABT, Tou &trolou y = 400 mm, p = 446 mm

345) N& &miAubfi dpBoydviov Tpiywvoy, Tou émolfou a = 1,16 em, y=0,518 cm.

346) N& &mAubi Sploydviov Tpiycwvoy, ToU &molou p=75 m, [ =68° 42"

347) N& EmAudf Spboydwiov Tpiycwvor Tou émoiou =15 m, =356° 30"

348) N& &miAuij dpBoydviov Tplywvey ToU omolov B = 135 m, B=17%° 28.

349) N& &mAudij dpfoydoviov Tpiywvov Tou bmoiou y =38 m, =16 13",

350) Né& ebpete TO Miikos Tfis oxi&s, THv dmoiav piTrTel oTUAos Oyous 15 m, &Tav
6 Owos (¥) ToU fAiou Umip Tov Spilovra elven 200,

351) AévBpov Owous 10 m pitrTer els k&mToy oTiyuiv oxidy 12 m. N& efpete 76 dyos
10U fiMou UTip TV SpilovTa kar Ekelvmy THY oTiyumv.

352) Eis dpBoycoviov Tpiycvov ABT yvewpilouey ThHy k&DeTov ThAeupav AB prkous 8 cm
kol 7o Uwos AH, T oTrolov Exst Ty 4,8 cm. N& UmohoyiceTe ywpioTd ke piav &mwd TAS
dclas ywvias Tou &me T& dvwTépw Bedopdva oTOIXEIX kol Ermerta vé Ehéytete & TO &fpor-
op& Twv eivar 907

353) Eis fva Tpiywvov ABI 8i8ovran (AB) =7 m, (Al) = 13 m, A=40° ’Ew IH
elvan T6 Owos ToU Tprydvou &md THW kopuehy T, va GToroyiadolv T& (AH), (TH), (BH), 1
yovia B, 6 (BIN) xkad 76 tupadov E ToUu Tprydvou.

354) ’loookehols Tarycovou ABI eivan (AB) = (Al = 46 cm kal f) &mwéAuTos Tiuf) Tis
yovias A eivan 58° 17" Né& eOpete THY TRy ToU Uwous AA kol Tiis Pdoecs BI" ToU Tprycovou.

355) Né& eUpete THY dmdAuTov Tiuny ToLou (gis uoipas), To dmoiov Exer yopdny 10 cm &g
KkUkAov é&xTivos 12 em.

356) Né& elpete THv &mwoAUTOV Ty (eis poipas) Totou, TO dmolov Exel xopdiv 280 mm
kol drmréyer aUTn &TO TO KévTpov ToU KUkAou 750 mm.

357) Els &va kUxkAov dxTivos R = 23 cm va UmoloyiceTe TO piikos Yopdiis Tétou
SR

358) Né& xaTaokeudoete s XIMOCTOUETPIKOV yapTi T& dpboydvia gls TO A, Tpiywva
ABIM, étav

1

o ow =+ xai (AF) =50 mm
Z

B) nmu B= a5 kad (AB) =35 mm
4

YA eptli=tas xai (Al) =25 mm

*) "Tloc =ob Falow xatk Twa oTiypiy el &va Tomov dvoy 4Zousy Thv ywviay, ol wa-
Yog i YU S b LA s L7k
<lZet pt Ty meoBorAy Tng Emdve elg dplovTiov tninedoy F dmTuel dutlg dmd b omuelov TH -
pxmeHoewg mweds TO xévTpov TOD Hrlov,
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KEQAAAION X

ZTOIXEIA TIEPITPA®IKHE ETATIZTIKHZ

93. BALIKAI ENNOIAI KAI OPIEMOI,

A) Ilepeydpevov kai okondg tiig Lratiotikiic. Kat’ &ros is Tog EpnpepiSas
SnuocievovTan of dmoloylopoi, icohoyiauol Ty Siapodpwv ‘Etaipeiddy, Tparre-
[&v kAT, ouvoBeudpevol &mo oxedloypappaTa Kol «ZTaTioTikovs Trivakesy Sik
iy keAuTépoy kai elkoAwTépay KaTawdnoiy Twv. To abTd yiveTon pé Tols Trpo-
YPUUaTIoUOUS S1apdpeov Epywv Tis Bropmyavias f ol Kpd&Tous. *Errions yveo-
otod elven ai «dmoypapad ToU TANBUGLOUY, ol Sievepyel 1) "E6vikn ZTaoTioTI-
k) Ymnpeoia. "Amoypagai mAnfBuouoU A YEWPYIKDY EkTdoEwy EyivovTo &Td
Y oAU &pxaiow Emoyry.

H Zroamioticn els v Emoymy pas &mékTnosy SAoos iBroatépav omoudad-
T S1x TOV TOMTIoNSY pog kad SueTrTUxBn els uiow EkTeTouévny EmoTNUnY pé
moAhoUs kKAGBous. Els SAa & Kpdtn o oramioTikal Epeuvan EVEQYOUVTAL OUCTT)-
paTikés &GO kaAQSs OPyaVWPEVRs CTATICTIKAS Utrnpeoias.

‘H Zromionkn sivar khadog tédv « Epnppospéivoy MaOnpatik®dv» kol g
Epyov g ExeL 1y ovykévipwowy ctoysio, Tty TEvopnsiv tov kal My Epeda-
violy adt®dv &g kat@iinlov

popoty date v ddvavror va "EgéhEis Ktnvotpogiko minBuopod

avaivBoly wai va Epumvev- (Eis x1A1d8as kepoAdsv)

Bolv d1a v Evnnpétnowy

dweopov crondy. Ei8os {wou 1959 1961 1963 1964
B) ITinbBvopog, Erati-

oTikd dedopéva, ISotnrec. Boes 1045,7 1108,9 1160 1140,4

H ZTC(TIC!‘I'IKf} g oToryEin Bot"Jﬂot?\m 72,6 67,2 63,5 60,8

S Epyou THSGUYKEvafb— ﬂeoBaTcx 9333,9 9593:5 9720 9450

i b Afyes 5066,1 | 4979,0 | 4700 4570

vel &piBuols, of &motor dwa- Xolpor 638,1 | 21,6 [ 632 646,8

pépovTal els éva alvohow duTi- v 15146,3 | 16341,9 | 18000 J 18426,3

Kelpwdvor  (Bpypuyoov 1) Gypd-

¥wv). To alvorov adtd ka- Mny? : “Ywoupyeiov Mewpylas. TTivaE 1.
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:

AciTan  otanietikog mAnfuopog fi uévov mhnfuopds. T1.y. Eis Tov Evevti Triveke 1
Exouev oTorxela B1& THy SvaTrTUElY ToU «KrnoTtpogikoU TAnBUcpoU» THs Xw-
pas pos, kaTa Ta Etn 1959 - 1964.

Eic Tov kaTwTépo Trivaxa 2 TepiéxovTan oTorxela Tiis Eehitews TOU «mAnBu-
oHoU TG Uovipwv PETGVACTEOW» kate Ty mevTaeTiow 1960 - 64 SnA. alTév
Tou duexcopnoav &mo Thv ‘EAAGSa 8i1& pdvipov dykatdoTaow els TO ETEpiKOY

JEEEMELG ToD aplfpod TV povipmv petavastdy

1960 1961 1962 1963 1964
*Appeves 33278 36209 51868 61966 66265
enias 14490 22628 32186 38106 39403
"Abpotopa 47768 58837 84054 100072 105668

Ty B2 E Thvat 2

KdBe oTaTioTikds TANBUCUOS EpeuvdTal G§ TPOs GPICHEVS XXPAKTNPICTI-
k& TGV oToryeicv Tou. “Eva cuvorov &vBpcwy elvan «mAnBucpos» g TPos THY
fhikicw 7 O dvdoTnue i TOV podpov eloodruaTos f Ty udpowa kit To ovU-
vohoy TGV pednTév Evds oyoAsiou elvan «rAnfucuosy s mpds THY Pabucioyiow
A T&s &moucias § TO Pdpog KA.

Al yapoxTnpioTikal iBi16TnTEs, Evds TAnBuopoU, Six Tds omolas, Evdicps-
peTon ) ZTaTioTikn, BiaxplvovTan sig TOLOTIKGS Kai £ig mogoTikag i810TnTOS.

1) Mowomikai idrotntes. Mootk givar ke idrotng, 1 oroia S&v Embsye-
rar pétpnory, SnA. Bkv EkppaleTon eig cpioptvas povdadas peTprioecs. Eig ke
TAnBucudy dvdpcdTrev .. ai 1B16TNTES @UNov, Eyyauos, opdodotos, dANoBards,
dvoApdPBnTos, KAT. ivan ToloTikad. KaTd Tds 816TnTas adtds SiapepileTan 10
oUvohov gl KA&oeis kol pt &rrapifunow ebpioketonr & mAnddpiouos kdfe Was KAA-
OEGS.

2) Tlocotikai idwotnres. Ilocotikn sivar wabe idiotng, 1 Omoic dvvartar
viu petpndi, SnA. va Exkppaadij uE dpioutvas uovdSas (A.y. P&pous, Sykou, HHKous
KATT). Al TocoTikal 1816 TES, AcapBdvouv &piBunTikds Tipds, Emopéveos elvan pe-
tapinrai. TO dvdoTtnua, TO Pépos, f fhkia, TO eloddnua T@Y dvbpaTrey eivan
océTnTEs LeTaPANTal Kol &ToTEAOUY TOOOTIKAS 1816t TGy TANOUTHEY.
Emrl &mrapifuriosws TGV oroiyeicov Evds TAnbucuou Ked TpooBlopIopoU OYETI-
kG TOCOCT&Y, AX. YEWwhoewy, yduwy, Tapaywyfis TPOIoVTWY KAT, T& To-
cooTY aUTd AcuBdvovTal 65 ToodTnTEs MeTaPANTAl.

Mia peTaBAnTH civen cvveyfs, étav Slvaro v& A&Bn (TovAdyioTtov Bew-
pNTIKGS) Ké&Be Tuny els Evar BrdoTnua. Ty 1 «ypnTiKéTNSH els Evar TANBuouOY
Aolewy, | TO eladBnua dvBpcamew, T & popos glcodnuaTos, elvanl ouvexels peTa-
pAnTad.
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Mix petaPAnTs) eiven dovvexic, STtav AouPdun ds Tiuds pdvov guoikols
&pifpols. Ty, & dpifuds Téw porTwvTwy ualnTév es T ‘EAAuika Mupvdoia,
0 &piBuds Tév cehiBuw Evds TANBUTLOT P1PAicwv elvan &ouvexels peTaPAnTal.

Ot apiBpoi, oi droior Gvapipovian sig td crovgeia £évog mhnBuopo® Aéyov-
oL oTaTeTIRG dedopéva. ‘H ouykérTprois TG oTaTIOTIKGY BeSouéveor droTeAel
i\ omoudaioTépay @botv els Tdg fpyaoias Wi&s oToTIoTIKRS MEAETTS.

94. TPOTIOI LYIKENTPQEIEQE ETATIETIKON AEAOMENQN.

‘H ouddoyn Tév oTamioTikGy oToryeicoy yiveton pé TolUs EEfs TpdTroUs :

a) AV dmoypagiic. Mé Ty dmoypaghy ouykevtpoUvTan oi amrapaitnTol
TAnpopopicl énd Ghov 10V craticTikoy TANBuGHGY. KatopTiletan & Tév Trpo-
TépwY Ev eidikdy EpwtnuaToddytov (Sehtiov aroypagiic) kol picw WPIGPEVTY  Tjpé-
pov €likol UmdAAnAcl, of droypugeic, Bievepyoly THY ouuTAnpwoir Tou Bi&
x&e dmoypagdpevoy. Al &mravtiicss gis T EpoThuaTa ToU SeATiou elvan cuvi-
Geos v avady ) Evo «dyiy ) Evers &pi1Buds.

B Avi Sevypotolnyiog. Eis mroAAds TEPITTTOELS Bt elvan  &mrapadTnTos
f yevikn) dmoypogn évds TANGuouoU. ToTe Sievepyeital «BerypaToAnyia» nA.
dmoypagn &vds UToouvdAou ToU TAnbucuoU, Evds Belyporos Smres AdyeTal,
kol 10 émoiov AapPdvetan xaTd TPOTTOV OCTE V& QUTITPOCWTelT Soov TO Su-
VaToy TrEplocOTEpOY TOV dpyiKdY TATBUCUOY. OfTw m.x. 1) EZ.Y.E wpd dAlycv
Erév, 1 var peAetrion T& Eoda s EMAnvikfis oikoyevelas, ToU «woikokupioU»
&mreos elov, Exope amoypagnv &ls fua deTyua &mo 2500 pdvoy VOIKOKUpPIE.

1) Awd ouveyolg &yypagiic. Eis elSike: Sedtia KaToyp&@ovTal oToixeio kod
mAnpogopion §1° fva wANBuoudy, cuykevTpolvTan 8 T& SeATia qUTE &TTO el
Bikds UTrnpeaiag TPOS WEAETTV. Zuvexs éyypoen yiveta A.X- gls Ta Antiopyeia
e T BnAoEls Yewroscov, Yoy, Bavérawv kAT, s T& Nocoxousia Si1& TV
kivnow Tév &obevédy, s T& TeAcoveio KA.

Els dpiopévas mepimToets, dTav TpoketTan Trepl TS PeAéTNS Evds eiSikoU
Bépaos, Bievepyeitan f Aeyoutvn etatioTikt Epevva. [Ty, Si& Thv etaxpifwoiv
This moubikfis EyxAnuaTikdTnTos f T tlamAmosws wdEs dofevelas 7 51 Tov
TPOGBIOPIGUOY TOU Tos0oToU TEY dveApaPhTey s XWpas KA. yiveTcn
oTaTIoTIKY Epeuvat. AUTT yivetan f Sick Yevikiis dmoypagfis ToU TANBuouol 7
81a kaToAAfAou SerypaToAnyias.

AZKHZEIZ

359) "Amo & glvohov pafnTéy vk Sp1odf «oTaTioTIKS TANBUoNSsy pE xapakTnpl-
OTIKOY &) TotoTikéy PB) TosoTiKdY,

360) "Amo s dxohoUBous 1818TnTas Toic efvan TotoTikal Kal Trolat ToogoTikal ; TATrd
T&S peTaBAnTAS Trofan elvan OUVEYXETS Kol Trolon &ouvexels ;

1) "Avdornue, 2) eoédnua, 3) Bapos, 4) &p18uds &yduwy, 5) yewpyikds KAfipos, 6) Ma-
paywyn tomepiBoaiBidy s Téwwous, 7) &aywyn oTapidos &is Tovvous, 8) &pifuos Siafuyiwv,
9) dmoucicn wabnTéw Evds oyoAefou, 10) -Bafuol trnoias mpodSou mpoayopéveor pabn TV
T Muwvacicov, 11) OluaTa Tpoyaitwy SusTuxnudTwv s fva pijva, 12) TaxiTns Tév TAciwy,
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13) Ar&pkeia {owfis els dpas fAsxkTpikdy AcumTrpwy, 14) | Tapaywyf) &uvdv es thy ‘EAA&-
Sa kal 15) 1) eloaywyn kaTewuypévou kpéatos el TOwous is ThHY Xhpav pas.
361) ATd Tds dxoAoUfous peTaPAnTds Troiat elvar ouveyels xal Tolon douvexes ;

1) ‘O &p1duds T&v kTiou&Twy eis Bva Nopdv Tfis ‘EAN&Sos, 2) To wAfibos Tédv &vbpdv
T8V Adywv ToU TrelikoU pas, 3) ‘H Bepuokpacia €l éva tomov, 4) Td fuepopiobia Tév “EAA-
veov gpyaTddv. 5) To weéAiuor gopTiov TGV @opTnydy autokwnTwy. 6) ‘O &p1fuds Tév abro-
KTV, T& dTroia KukAogopouv eis Thv "Affva THv TedevTaiav Sekaetiav, 7) ‘H kaTavdiwos
NAEKTpIKOU pevpaTos els kiAoPaTdpas TV oixoyeveddy pds ouvoikics. 8) T& Tumoypagikd
Aafin els Tas oeAiBas Evos BiPAiou.

95, EMNEZEEPTAXIA KAI MAPOYZIIAXZIZ EZTATIZTIKON AEAOMENQN,

a) "Enstspyacia otaticTikd®v ctoiyeiov. "Otav ouykevtpwdolv T& oTol-
yela, SnA. al oxeTikal Trpds dplopéva XOPOKTNPICTIKS &vos TAnducuoU mAnpo-
popiat, f) Yrrnpeoia, 7| omola Sievepyel ThHy oTaTioTikny peAéTny, EAéyyel T
croryeia adt&. *Efetdlovron & Tpos BV T& SedTic Tiis dmoypagfis, & elvar OAS-
kKATpa Kol 6pfdds ouutAnpopéva Kol &pyiler f| SioAoyn T&v oToiyeiwv, daTe
o popenv &p1Bpddy v EpgavicBolv eis Tous Trivaxas. ‘Edv Ta SeATia elvon dAiya
(s 1000), f) BicAoy™) yiveTon «ué TO Xép», GAAWS UE TILIGUTOUGTOUS UMY avas
(s 50000 BeATia) kol pé avTopdTous Teheicws (e Tév 50000 BeATicov). Katd
THv pnxcavikny SicAoy v ké&le SeATiov Tpémel va peTay pagf] els &AAo, eis TO Omotov
x&Be TANpogopia duTioToiyileTan émri TR Pdoel «kdBikosy i e dpifudy xai 6
&p1Buds pé piow 6TV Tou BeATiou petaypaefs. ‘Edv ai omal elven éx Tév wpo-
Tépoov EToluol els TO TepiBopiov ToU BeATiou kaT TNV TepipeTpdv Tou, TOUTO
AéyeTan dratpnrov. "Edv Tas dmas Siavoiln eis TO SelTiov petaypagfis eidikn
pnYavn MET& THY oupTAfipwoiv Tou, TouTo AéyeTan Satpntov. Meta Try épya-
olav SiaTprioecws, pia pnyxavn, 7 énakndedtpia, EAéyyel unmos Umdpyour opdi-
paTa els T& SeATia peTaypopfis. TEAos T& SeATia peTarypoagfis TomofeToUvran
gis GAANY pnyovny, TOv dwahoyéa, O OTolos T& Yowpilel el Ouddas ouupvws
pods T& {nTovpeva oroiysla kol T &moTeAéouaTa T Sichoyfs kaTarypagov-
Tal eis Trivaxas.

B) Iapovsiacic sratictik®dy dedopévov - MMivakse. "0 whéov KardAAnhos
TpOTTos B1& v& Eupavichouy T& oTaTioTIKG Bedopéva Trpos pedétny eivan 6 mived.
SuvnBws eis Ty ZTTIOTIKNY of Trivaxes slvan ovykevipotikoi, Eis aiTous eis pixpav
ExTaow kal &mAolv TpdTrov TepléxovTal T& oTorxeia wids épedvns. KataTtdooov-
Tan TaUTA gis oTRACs Kol ypoppds kai eivar edkodos 7y petall Twv oUykpiols.

Iapadeiypata. Eis fva Nuuwdoiov kaTwTépou kUKAOU Eveypdenoay KOTX
v Evapliv ToU oyoA. &tous 1969-70 &v SAw 464 pafnTai. Eis éva i81adTepov Pi-
PAiov, 10 M&Bqtolt’wwv, gyp&onoav ué THy oelpdv, Tou fvegavichnoov Tpos
Eyypagny, BnA. &yp&en TO dvouaTemawvupoy kdbe pabdnTou, TO dvoua  TaTpds,
T #7105 Kal & TOTOS Yyevvhjoews, 1) Tals KA. “QoTe 1O MabnToAdylov elvan Eves
yevikdg mivag, pic &mobnkn pé ororyela ToUu TWANGUoUoU T&Y padnTdv ToU lu-
pvaoiou ToUToU.
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"EcTe 61 OéAopey v& pdBwuev Tocol elvan of pobnTed kafe Takecos. MéE
amapifunow eiplokopey Tov &pi1Budy Té&Y  pabn-

TGV kol T& dmoTehéouaTa éugavilouey els TOHW TEE e B
TPATAEUpwS ouvotrTikoy  Trivake 3. *Eyopev X 235
&6 moloTikny Takwounow pt Phow THY B16- -
Tt «télis éyypogfisy kai pE & Tpix Yopo- 2 e
KTNploTIKG Els auThy, F& A,B,T. L 95

Eis 16 olvohov Té uabnTdv dyfveto Evas *ABpoiopua 464

Brauepiouos els Tpels opadas, eis Tas Tpels 1Bicn-
TEpas Tdels. ‘H épyaoia adt Tiis dpadotoin-
gews AéyeTal katavopts) tod tinbuopod katd cUYVOTNTOS T) Kol KOTAVORT cuyvo-
rov. ‘O mAndapiBuos kd&be TaEsms AéyeTal drélutog cvyvéTng kol cupPolile-
Tan pt 1O ypdupa £ ‘O TAnB&p1BUos ToU TANBUCuoy AfyeTan OMKRN ocuyvetng
kol oupBohileTonpe 1o N #) p& 10 Zf. Aik thy A" TdEw Ax. elven = 235, &vid
elvon 2f = 464.

Iyeuki ovxvétng Aéystor 6 héyog tiig dGmokdtov cuvyxvotnTrog mPdS Vv
f 235
57 = 4ey—0:506.
To GBporope tdv cxeTikdv cvyvotitwv sivar icov pé Tiv uova&l.

TMivaE 3

ohkiv. Ty 81 Ty A" 1&&w | oyemixny ouyvdtns elvan :

Mpéryuary, efven :
Labina S

=2 =1

6T ah e e =f =

To ywopevov tijg oyenikiis ougvotnrog imi 100 3ider thv oyetikny GLYVO-
e glg Ekotostiala mososta (téoov Toig Ekatév). k. Bix ThHy AT T&Ew
elvan 50,69,

Znueiwots. Els 1a Mafnpatika 1o &bpotopar X, + o+ X5+ ... +x, oupPoAileTan
v
E 70 Zxc BnA. «&Bpoiopa TEY Spev X pt BelkTny K, STaw T K AapPdun puotkds Tipds &rd 1
k=1 ?
v
gws v. Eis v Zramietikiy Suws o Ef, ypépeTon oupPaTixds Zf.
k=1

"Eoteo &T1 1O dweoTépw

T ibns | Sy vBae vTEs "ABpo1opa Muuvaoiov elvan uikTdY oyoAsTov.
Motntal | Mabfirpron Eis xdfe T&Ew 6& d&mapifun-

A 130 105 235 owpey pabfnTdas xal pabnTpiog
B’ 65 69 134 XwploTd.,  ZxnuaTifetanr  Aol-

= =0 45 %5 mov & Trivat 4. Eis odTov gen-
*Ablpoioua 245 219 464 Teooe mmenouee e il

8Uo ToloTikas 1816 TnTas. [Tpd-

Tivat 4 TOV @5 Tpds Thy T&lw  (ud

Tpla yapaxTnpeioTikk  A,B,IN)

kol BeUrepov dos mpds TO lAov (uE BUo yoapoakTnpioTIKG, &ppev - BHiAV). ‘O
wival 4 Aéyopev Smi sivan pé 3 x 2 OBupidag, 7 GTAGS «mivag 3 X 2».
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Eis Tov Trivaka 5 Exopev T& oToiyeia ToU 4, GA& pE O}ETIKAS CUXVOTNTOS
gle EkaTooTiaia TrocooTd. AUTG Utohoyilovton ds mpds Ta dbpolopara T
oTnAGv. TLy. PAémousy 6T els

\ Y, 20 \ o ‘EyypapévTes
Thv B T(IEI:’ otvmfouv T 26,5"4 Tatrs ‘ : Aot
<&y pabnTéy, T& 31,59, T Mabntal | MabiTpion
padnTPItY ked T& 28,9 9 SAwv A 53 470 506
T6v Tpogiuwy Tou [Nupvaciou. B %65 e 55
Eis Tov Tl"lUO(K: é (8 ?3, B) = 205 - 205
& KTTIVOTPOPIKOS TT. UG0S TO- d
T]- pop ~T1 \ "Abpoiopa 100 100 100
EIWOLEITOl TTOIOTIKGIS UE KATQWO-
piY CUYVOTNT@Y KaTd To £dos TMivat 5

Tou {wovu. ‘H kaTavout) yiveta

ets plow oeipdw Tév. Eis Thy oaipdv oty TapoucidleTon pia TOCOTIKT PeTAPOAT
TOU &p1BuoU Kb eiBous. ‘O &piBpds T kepaAddy ké&Be eibous elvon pic douveyns
petaPAnTh. "Emeldn ) xpovohoyikh katdrats 8iber Thy elkova Tfis ELeAitecos ToU
mANOUoUoU uE THY Trépodov Tou ypdvov, vopilouev, 811 1) peTaoAn) aUTh ToOU
mAnduopoU EopTaTal GG TOV YXPOvoy, && yvwpilousy, &1 Btv elvan f) Tapt-
Aeusis ToU Ypdvou 7 adTia Tfis ueTaPoAfis Tou TAnBucpol Téy [owy. Zupewvod-
pev vo Osopdpev tig S0 peraplnras, TOV ¥pévov kad THY TocoTIKTY ELEALEY TOU
Anfuouol, Gg mood cuvppeteflnrd.

Eis Tov mivaxa 2 (§ 93, B) éxouev moioTikny kaTd gUAcy Taliwunow TOU
mAnBucpol Tou, &is ulay ouyypoves ypovohoyny katdrat, f| dmoia BekvUel
Thy TrocoTikny Mt alTol katd ThHY Seticw 1960 - 64

Tnuelwots. Kébe mivat oTamoTikdy oTowxelcov B& Exn els TO dvw pépos Tou Eva TiTAov,
AUTOs 8& TANpopopT) CUVTOUWS Kal capdds Tepl TO TI TrEpIEXEl & Trival, pe molav katdTaty,
els Trolav ypovikhy TepioBov kal eis woiov Témov. Eis TO k&Tw uépos B& dvaypderar i TNYH
&mrd Thy émofav TpofpyovTal T& oTotyela ToU mivakos. Té «Téoov Tols tkatovy fi ouupolikiy
%, UmohoyileTan TAVTOTE pe TpooEy Yo Evos BexdTou.

Eis Tov kaTwTépw Tivaxe 6, 16 % Umoloyileton émi ToU guvdrou ToU
mAnBucdol Six kéle Etos. Tlaparrnpolpey s adtov, &T1 el vas "Abrfivas kol Ty
‘Oecoatovikny ouykevtpoUTon To 609, Trepimou Tiis oikoBopikfis SpaoTneéTNTOS
THS XOPOS M.

v) Kataprioig £vog mivakog. “Yroétopey éTi els 10 Mupwdoiov pé Tols 464
paBnTds, TéGY Smolwy pia kaTavoud Eugavilerar eis Tov mivaxa 3 (§ 95, B), Evé-
veTo Epavos Umep ToU E.E.Z. Al elogopal kataywpilovTan els dvopaoTixas kaTa-
oTdoEs TEW padnTéY, ai émoic &woTehoUy Tivakas, GAA Gx1 GUVOTTTIKOUS kol
gUY PO TOUS.

*EoTeo &T1 A mikpoTépa eiopopd elvar 4,5 Spy. xai 1) peyohuTépa 28,5 Spy-
‘H Sidpopdx 28,5 — 4,5=24 tév dUo dxpwy TIHEY AéyeTa ebpog (mhatog) tii pe-
prntiic. ‘H peTaPAnTn (Bpavikn elogopd) elvan ouvexns, Biom SvaTan vé AP
m&oa TIuHY PETaEY TEV dkpwv TipGv. To clvolov TipGv Tns xewpiletat el T&-
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lewypapikn katavouny Tfis '181wTixiis oikoSouikfis SpacTnpiéTnTos
(els x1t\dBas kuP. pétpov)

| igez | epsliaisest (el seat =

1 Tepioyty Adnvév 10095 | 50,8 11032 | 48,7 12948 | 46,9
2 Zrepec ‘EMAGs —EUPoix 1524 Tl 2032 9,0 2421 8,7
3 Tehomdvwnoos 1212 6,1 1576 7.0 - 1745 6,3
4 ’léviot Nfjcot 147 0,8 274 1.2 243 0,9
5. "Heipos 321 1,6 330 1,4 423 115
6 @ecrod?\;a 524 2,6 736 313 1119 4,1
7 Makedovia 2377 12,0 2809 12,4 3417 12,4
8 Becoahovikn 2344 11,8 2334 10,3 3589 13,0
9 Bpdun 498 2:5 617 2T 584 2,1
10 Nficor Alyaiou 496 25 595 2,6 607 22
11 Kpfimn Si7 || 15 325 | 14 516 | 1,9
) 19855 100 22660 100 27612 100

Mnyn @ Tpamela Tiis ‘EANGSos TMivat 6

Beis (&mo 10 10 dArycoTepoy, Ews 25 Td TepiocdTepov). *ESE &g Angbouv 12 Té&-

teis. TO TAdtos kéfe wds siven f—g = 2. Eis tov mivakx 7 1) &' oThAn «télecos

elogopds» ocupmAnpoUTan &uéos.

Eig kabe tafwv tnapyovv dxpm tpei. Tvppovobpsy rog 1| averépa tipmg
va pi| aviikn eig v tag, Ghha va eivar 1) ketotépe Ty £ig TRV Emopévyy Tav.
TIX. els v 4nw Té€w Sev dvriker 1) Tipn 12,5 Bpy. "Apa o0t &1rd Tols 464 pobn-
Tas Emdipwaar 12,5 Spy. 6& cuumepiAnefol els THy Snv T&Ew.

To fpidBporopua TEY dkpoov TG €ls k&Be T&EW AéyeTal péaq-ﬂuﬂ. Mé T
ueoas Tinds oxnuariletar A P’ oTAAn. Karémiv 81° &ropiBurioews Tév podnTédv,
T&v dmroicov ) elogopa dwrker s ke TéEw, yiveTar | KaTCVOUT) KATX GUXVETN-
Tas Kod oupTAnpolTar 7y y' othAn. Eis Ty v’ oTtAAY eaiveTon 871 Btv Utrdpyouv
elopopal pabnTév, doTe v& oxnuemiodii f 4n, 7 6n kai f 10n TéEs. ‘Eyéveto
Aoimdy 1) SduaBomoinols Tol TANBUouoU, Ty KaTavout aUToU Kotk CUXVOTN TS,
(95,8).

‘H 8" oTAAn Exer TitAov «&BpoioTikn ouyvdTne». Els atitiy dvticToryileton
81 kabe T&Ew TO dBpoioua THs dmoAUTou ouxveTNTOS Ths TEews kol SAcov

184



*Epavos pafnTév 8i1& Toév ‘EAA. “Epubpov Zraupdv A’ Tupvaciov

Taters Méon ﬂéﬁigﬁs\) &BpoloTIKN EXET.IKT‘] Gk
clopopds Tipfy |(&TA, ouyv.| ouxveTtns UUX:OT"S FRET:
f lo ouxvoTIS
in. 45 - 6,5 5,5 58 58 12,5 12,5
258 6,56 -85 75 30 88 6,5 19,0
3n. 8,5 - 10,5 9,5 54 142 1416, 30,6
ANt el0 SE=N 25 11,5 — 142 — 30,6
5n. 12,5- 14,5 1135 85 227 18,3 48,9
6n. 14,5 - 16,5 15:5 — 227 ad 48,9
7n. 16,5 - 18,2 172:45) 69 296 14,9 63,8
8n. 18,5 - 20,5 195 80 376 17,2 81,0
9n. 20,5 - 22,5 | 21,5 63 439 13,6 94,6
10m. 22,5 - 24,5 2575 — 439 = 94,6
un.\' 24,5 - 26.5 25,5 15 454 3,2 97,8
11n. 26,5 - 28,5 27, 10 464 2,2 100
! | =1 = 464 100 |
Stoiyeia UToBeTIKG Tlival 7

T&v Tporyoupévey Tns. TLy. Sk Thy 3nv TéEw Eyxopsy 58 + 30 4 54 = 142,
SnA. oi 142 uadnTad EmAnpwoay & koBtvas dAlywTEpe &od 9,5 Bpy. O xadévas.

‘H oyeTikl) ouyvéTns els TOo0OTA ETrl TOTS EkarTov Y, dverypdgeTen gis ThHY
¢ oThHAny. A T Snv Tékw A OYXETIKT) QUYVOTNS £lval 48?54 = 18,39 8nA. 10 18,3%,
TGV poBnTéy ETATpwoEy o 12,5 &ws 14,5 Bpy. 7| kai péonw mwwny 13,5 Spy.
‘H 61 oThAn Tiis &BpoloTixfis oxXETIKAS cuyvrdTTos oxnuaTifeTar dmo T Sedopé-
var THs 5ms, GTres dxpiPéds ) 4n oThAn oynuaTileTe &md T oToela Tiis 3ns.
Eig v 8nv T&tw ) &BpoloTikd) OXeTIKY oUXVETNS givon 819,. ToUTo onuaivel
&1 Td 819, TéV padnTdv ETANprcEy KETW &md 20,5 Spy. & kabévas.

AZKHZIEIZ

362) Kat& Td 1968 &s iy "EAAGSx 8 &ropa Béka ETdW kol v pE dmoypaghyv
cuvekeyTpOBnoay T& &xdhouda ortoryeia. Eis 121000 mpéowta, T& o6moia Aoav SrmAwpa-
ToUyot dvwTdTwy ZyoAdv 26000 foav yuvaikes. Eis 544000 dmogoitous Mupvacicov ol 311000
floav &vBpes. Eis 2836000 &mogoiTous ToU AnuoTikoU Zyohefou floav &uBpes 1628000. Eis
1995000 Tou 8iv ETeAsiwooy TO AnpoTikov Syohelov fjoaw 1021000 yuvarikes. Eis 1245000
&ypappdrous floav 246000 avdpes. Né& yivn mival 2 x 5 Bupidwv (ZToixela UTrobeTIKG).

3€3) Eis ulav &moypaphy 3500 oikoyevaidv ebpénoav 275 oixoyéveion Xwpls Kavéy
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Tékvoy, 845 ut dva, 1056 pE So, 712 pi Tpia, 542 pE Téooepa kal UmdAorol pi TrévTe Kal
Gveo. Ner yivy mivat ué oxericds ouyvétnTas. (AsBoutva UrrofeTika). Né& oupmAnpwéi] oThAn
aBporoTikis ouyvéTnTOS.

364) 'O Tuwaorts fvés Mupvaoiou kaTwTépou kUkAou, els pETpnow ToU dvaoThuc-
To5 TG 464 pofnTév Tou elipe wikpoTépow Ty Uwous 1,40 . kal avwTépoy 1,88 p. N&
kataprioete fva Tivaka, &raws & U &p18. 7, ué katavopny els 12 Téeis kad pé &moAUTOUS CUXVS-
tnras, 38, 55, 120, 84, 42, 31, 12, 4, 48, 0, 18, 12.

96. TPA®IKAI ITAPAZTAZEIZ ETATIETIKQN AEAOMENQN.

T oTomioTikG Bedopdva TapoustdfovTan Ex1 wdvow Sk TIvdKwY, dAAK
kal 81& ypoagikév TopaoTdoswy, Sid SiaypopudTov. A aUTY TEY YPAPIKEY
TRPAoTAOEWY f OTaTIoTIKY Epevva kaBioTaTar duéocos pavepd, T& 8E oupepd-
ouarta & aUTis kaTavonT pt TOV dmAoUoTepor kol CUVTOUWTEPOY TpoTToV, i
€ portiéor. Of KUPIOTEPOL TPATIO! KATXTKEUTS BiarypapudTeov elvan of dxdAoubor.

o) To ietéypappov coyvétntog. "OTav T& GTATIOTIKE oToIXelx " Eugavi-
lwvtal pg kaTowopfy ouyvoTrTwv, TéTE el Eva ovoTnua Spboywvicw &Edvev
XOY (ox. 96 - 1) TomofeTolvTen of Tiuad T METAPANTTS €ls TOV &fova OX kai

al el TS cuyxvéTnTos Eelg
“Totoypoppa Epavikiic eiopopic pabnidv A’ Tvpvaciov Tov &bova OY. °H Hovds un-
y xous elven Eva edBlypapuov
e Tufjbe albaipeTov B1& kd&be
¥ &tova, GAAG TolGUTOV, GyoTE
va EmiTpémn) els TO oyédiov
v& AngBouv émi ToU &fovog
OX &Aa ai Tiped THs peTo-
PANTHs kal &mi ToU OY SAca
al dvtioToixol cuyvoTnTES.
Eis Tov Sp1ldvTiov &Eova OX
onueloUvTal SiaBoy ks TUT-
vora  &vtloTorya mpds TO
eUpos TGV BioBoyikéw T&-
Ex. 96-1 tewv TV TIpGY TS HETO-
PAnTis. Eis 0 oy. 96 -1 TO 6molov droTehel TO Bidypappa ToU Trivaxos 7,
PAétropey émi ToU &Fovos OX SAa alTd T TuNuaTa va eivan oo, B1éT1 ai 12 TéEerg
i karawoufis Exouw TO alTd TAGTOS Kai s k&b TRAU YPA@eTan 1) péon Tipm
Tis dvTioTolyou Tdtews. ME Pdosis T eUBUypappa aUTd TUNHATA KATOOKeU&-
foven dpfoycmia T& dmola Exouv (yn dvddoya TpOs THY duvTioToryov ouyvd-
T, THy Strofav UmroAoyilouev émri Tol &Eovos OY. TS Eupadov kébe SpBoywviou
amekoviler Thy dwrioToiyoy mpds THY Bdow Tou ouxvotnTa. 'Edv oi Péoeis
elvan foar, TéTe T uPadd (Emopdveos kod af ouUXvoTnTES) elvan dvddoya Trpods
T& Uy 16 dpBoycvicr. To Bidypauua aTs THs uoppfis Aéyetan iotdypap-
Hov ovyvotnroc.
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p) To morbywvov cuyvérnrog. Eis 6 oy. 96 — 1 ToU mivaxos 7 Umrdpyer pi

“Epavog pafntdv A’ Topvaociov da tov EE.E. TTO?\UY(,'OW(KT[ (U‘f:l UWEXHS)
; T ypaupt, f| émola &moTe-
Té&teg | M. T : i | &BpoioT. o &6p. Aefton &Twd SlOtBOXlKC‘[ £U-
elopopas | il oubv. 2 i HUypoppe TUNHOTA, T& O-
TTOTa oUVBEOUY TX PET T TEW
In. 45— 85 6,5 88 88 18,9 | 18,9 Sues E':B(f( ) e
B W 1 N0 s | lay T B S06 : OEor R ey v
3. 125165 | 1451885 227 18,3 | 48,9 vicov ToU By paHMaTos.
ntries—o0 5 185 K140 376 32,1 | 81 ‘H mohvycovikn ad-
St 205— 24,5 l 22,5 63 439 13,6 | 94,6 'rf] YPUWT‘] AéYSTC(l Toho-
6n. 245—28,5| 265 | 25| 464 54 | 100 | ooy cuyvornrog ki €l-
L L 464 100 var SuvaTdv V& OXTHATI-
|

obfj &vtl ToU ioToypdu-
LoV OUYVOTTTOS, Wovoy &-
Tow %) peToPAnTn elven (f) GecopfiTan) ouveyns. Té dxpa ToU TOAUycvoy UV~
TnTos &pilouey Emi ToU &Fovos OX, AappdvovTes T& uéoc duo iowov Tpos TO elpos
6y T&Eewv TUMUATWY ElS
THy &pyrv (pds T& &pi-

TlivaE 8

oTepd) kai €l TO TENOS W

(rpds T& Behix) ThS OEl- 160 a

pds TEV Péoecy Té Splo- 140 v

yoviwy Tol loToypdppou. 120 \f;’

Efvan pawepdv 8T1 TO TTOAU- 100 YRRz 2 AN

ywvov CUYXVOTNTOS OXT- 8a I L

portileten, & &mwd T& on- 60 :

peta, ToU &rreikovifouy TAS 40 !

uécas Tiuds eis TOV &tova 20 !

OX, Uyobouy kéleTa TTpds o SE——70F 745 g5 225 263 X

ToUTov TunuaTa Gvdhoya

Tpos TS QUTITTOIYOUS OU-

KVOTTAS kal fvewfolv S1& Sy, 96—2

TOAUYwVIKT}s YPaupfis T

&xpat TEY THNUATWY XUTEV. Mé Ty alrrdy TpdTrov oXnuaTifeTon kal % loToypou-
pov Kal TO TOAUYwvoY TS OXETIKTS TUYVOTTTOS.

T& oToTIoTIKS BeBopéva ToU Trivakos 7 T& TrPOUTIAfOuEY kal el Tov Tri-
voxe 8. To TAdTos els ké&de Tatw elvan SirAdCIov TOU duTigTolyou ToU TrivaKos
7, B1& TouTo gl TOv 8 Utrépyouv Hovov 6 T&Eers. Eis Té TéEes aldmas By Exopev
kapuiow pé TANOG&piBuoy TO undév. Eis TS oX. 96 — 2 TrapousidleTan TO ioTOYPAl-
pov T ouxvoTnTOS Si& v Trivake 8. Eig To Emdusvov axfipa 96 — 3 Exoue TO
TToAUyvoY THs CUXVOTNTOS T&v oToryeicv ToU Trivaxos 8.

y) To mokbywvov @Bporctikiig cuyvotnrog. Els Gpioueves TIEPITTTCOTELS
KT TRV OTGTICTIKNY UEAETTY EVOS Btuatos efval XpotHos | YpaeIkn TapS-
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oTaols Tis &poioTikfis ouyvéTnTos. Ak TNV KATAOKEUTY TOU TroAuycovou Tis
&BpoioTikis cuyvéTnTos s fva oueTnua Spfoycwuicy &Edver XOY Tpoodiopi-
fousy & onueia o Egour di TETUNREVY THY Gvortépe dkpay Tpfy k&fe Té-

Mo2.ivmvov coxvétnrog, ITivat 8

160
140,
120
100,
8o
60
40 ’

201 £
’

fews xal TeTorypévny ThH dvtioToryov THs TéEews ddporoTikny cuyvéTnTa. Tol-
ouToTpSTES B Exwuer wiow ceipdy Siaxekpipéveoy onueleov, T& Smroia STay Evds

Mo2vywvov GOpotstikiic auyvotnrog nivakog 7

5
i
1
i
I
I
1
1
]
1
:
]
1
)
[
]
1
1
1
1
I
1
[
'
1
1
1
1
I
I
]
1
1
I
I
i
I
|
1
I
I
1
I
|
1
I
I
I
i
I
|

e s I TR e
I
1

L " "

0 B L R e L L] w5 ZE 235 253

bl

Zy. 96—4

owpey pE sUBUypaupa TufpoTe BiaBoy1kdds B oxnuaTticouy T oAUy wov Tiis
&bpoioTikiis ouyvéTnTos. Els T oX- 964 BiSopev TO oAUy VOV THS &BpoioTikiis
oUXVOTNTOS TOU Trivaxos 7. Edw Ye&ywuer piov kdBeTov TTpods Tov &kove OV eig
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&rrolobAoTe onuelov Tou A.X. els ékelvo, ToU dvTioToryel el Tov dpibudy 400,
8& TuAon TO ToAUywvoy dBpoloTIkis cuXveTnTOS els Evar onpelov A. Tou onueiou
A 1) Tetpnpévn elvon kord Tpootyyiow 21,30 émopévars oupmepaivopey 6T1 400
padnTad ToU Muuvaoiou #woov SAvydTepov amd 21,30 dpy. els TOv Epavov 6
kafévos.

&) To papdoypappa. TO paPdoypapua drroTeAeiTar &mo piov oeipaw opfo-
yeoviwy, T& dmola éxouv foag P&oeis kai oTn-
pigowcxl EIS Tov adTov &fova. T& uﬁKn TWV TMapaymyT] KINVOTPoQIK@Y mpoioviay
elvon dwéhoya Tpds TAS GUTIoTOIYOUs ouyyo- Kkutd t0 1964 rig xhddag tovvoug
TTas | T&s TIUGS YEVIKWOTEPOV Trou TTAPICTE-
vouv. Eis 6 oy. 96 — 5 Exouev &va puPBoypan-
ua, oYU TéploTdvEl TRV Trapaywynv Els TV y0d 1077
‘EAAGSa katd TO Eros 1964 T&V  KUPIWTE- 0
pwV  KTMVOTPOQIKGY TrpoidvTwy els XIAIGBas

(B2 900
TOWWY.
2 \ v o e 800 !
Eis T oyx. 96-6 Exouev Eva TpiTAouy
. \ ' [ | PR e 7
paPBoypapuat. Td o B&idar ThHv eikdva T %
600

gfenitecos Tfis &lias TéV eloaywydv gl Thv “EA-
A&Ba Propnyawikédy TpoidvTeov els Exoroppt- 5%
pia SoMhapicov ko THY oElpdw TGV ETdw 4%
1963 - 1967. 300

To B’ paPboypapua &meikovilet To Gyos 20 m

THs &blag TV Elaywyddv Tédv  Popnye- /00
VKGOV TTPOIGUTGV pas KoTd TNV TETPOETiOV i
1964 — 1967, ouppdvws Tpds oTolXEia T Hpeac Jada Avpd  Typos
omoia mapéxel | Tpdmela Tfis ‘EAAGDoS. Tx. 96—5

T y' paPSoypapua &meikovilel T& aUTd
&mras kol TO P, dAAG KaT& T& oTOIXEI ToU SuvBiouou ‘EAAfuwov Biopnydvav.

Kod T Tplo aré paPboypduucra, émedn didouw Ty etehtw fvds TAN-
fuopol katk THy Sidpkeiav oelpds ETEMY, AbyovTal kol ypovodiaypappata.

MaparnpoUuey, 8T1 Téoov g 1o B, Soov kad pé TO Y paP8Sypapue, slvat
pavepd 7| dvodixd Tropeia TEY Earywydy TéY ENMUIKEY Blounyavikiy TTpoidy-
Teov &rd 1964 — 1967, i8icatépes BE els UynAdy TocoaTov kaTd 1O 1967, Yro-
Aoylleran 8T ward O 1967 ol Ecywyal Ty Blopnyavikdy mROIoVT®Y gon-
uelcooow ofnow kaTd 36,29 & oxtos mpds TO 1966, Bvovm abinoews Kool
13,9% 16 1966 cx mpds To 1965. *AvTioTolyes s mpds Tés eloarycoyds Pro-
UMXQVIKGY TTpoiduTwoy i onueobeloa alinols Becapeitan | WikpoTépa TGV TE-
AeuTaicov ETdy, duepyouérn els 2,3%, kota TO 1967 év oytoe Tpos TO 1966, tE
Ao 13,99 To 1966 &g mpos TO 1965.

£) To xukhikov Saypoppe. A& THY ypo@IKi|y QTTEIKOVIOW CTATIOTIKGV
SeSopdveov els uiow Gpioutvny Ypovikiy oTryuy Xpfioiov elval ked TO KUKAIKOV
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Biarypopua. “Eves kikhos pé alBalpetov dxtiva XopileTon el xukhikoUs Toues,
oi émoior éyouv éuPadd dvédoya Tpds TS GUTICTOIXOUS TIps THS METAPANTTS.

‘EFuarou. 3

/20

Yoo Gélas Elcapeyey
Bropnxaraiiy fpoioviey

“Yyoo gfiac ébaupar
Euatop § 900 Brounxaveudy npoioviay

5
ey
LS S
ZurdEsplor

Kaia Tpanedav
‘LAdadog

Ty. 96—6

Karad gioprizia vl

*Emrein) el kdbe kixdov T& euPaBa TéY KUKAMKEY Touéwy elvan dvédoya Tpds T
prKn TGV TOEwY Tewv, alTd Bt elvan dvdAoya TR TS GTOAUTOUS TIuds cdTédy
els povadars et fi Tékwy, A.x. els poipas, Sicupeital 1) TepIpépeia TOU. KUKAOU
el Totar dvéoya Tév TuGv THs peTaPAnThs kol ypdeovtan ai dkTives gls T
onuela Sicnpéoews. Eis To oyx. 96—7 Exouev Eva kukAkdy Siaypapua, TTou &rel-
xoviler Ty ypnuaToBoTnow Biagdpwy kKA&GSwy Tiis oikovouikfis {wiis THs ‘EAA&-
bdog kardt TOV AlryousTov ToU 1968, dmreos éupavileton eis Tov ivake 9. ‘H ouvo-
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At XpruaToddTnois dvépyeTan els o Trooov Tév 20.000 Exaroppuploov Spaypddv

xod GvmioTorkileTan pE SAéKAnpov TO EuPoddv ToU kUkhou (Zx. 96-7) To 1%
- ra 3 & o o~ 3 ’ 3 I 0

Xpnpetodotneig 5 khadov g Extoppdpio Spaxpdv  &uTioToryileTan eis TOEOV ?ST((]) =

(Avyovctoc 1968) : ; ! s

= 3,6 ° Emoutvcos T& 19,5 9 s

Totov 3,6 x 19,5 = 70° 10°, &pa

KA&Bo1 Tloodv o Moipat

| xpnuaToddtnols ik Tov Tou-
1. Toupiopds piopdy ki Tds EevoBoyelomas
ZevoBoyela 3.900 | 19,5 700 10 : ; 3 ; \
2. "Hhexrpikh gmiyeiproels dvtioToryileTon pe
tipyeaa 3.300 | 16,5 590 24 TOV Touéa AKB, Trou éxer dxs Pé-
3. Metagopai ow Tékov AB foov pe 70° 10°.

Emikowwvion 5.000 | 25 90°

TG Me Tov {8iov Tpdtov 1) HAeKTPL-

Goehelas 6.600 | 33 1180 50" Kkf Evépyela Exel Ypnuorodo-

5. "Etepot oxomol 1.200 | 6 21036’ Tnow ToU &eikovileTon pE TOV

i *ABpoiopx 20.000 | 100 360° Topéa BKI Téfou Al 590 24
Sroryeia UTToBeTIKE. Mivat 9 IOk

*Extds &mod ToUs  Tpon-
yOUREVOUS TPOTIOUS Y PaPIKTS TTOPACTATERDS TGV
CTATIOTIKGY SeSopéveov UTTEpYoUY AKOUT T& Xap-
roypappata, T& omoia elven yewypagikol xdp-
o1, els Tous Smolous uE Bidpopa ¥pwuUaT
&meikovifovTan  OTOTIOTIKG  oToiyeio. Ao Q TPé'fg
Umdpyouv T& sidoypagipota A eidoypappatu £ V.'fi,fz
SnAadn Tivakes WE oxEdix kol eikdvos Tpoow-
eov 7 TporyudTwy. AUTE TOA ¥PNOIHOTTOI0UY-
Ton els Tas Siagnuicels, Exouv upeydAny Tapa-
oTOTIKOTNTE, GAN &x1 Kal dxpifeicw.

AZKHZXEIX

365) N& kataokeuaodij T oAUy wvov &8poioTIkiis ouxvdTnTes TGV oToiElwy ToU
Tivaxos 8.

366) N& oyxnuotioste paPddypoupa pé T& oToixela Tig doknoews 363.

367) N& oynuatioete paPdoypaupa pé Té gTorXela Tiis &oknoews 364.

368) Koarta 16 1967 Umfipxov T& &kdhouda oToiyeia Sid iy KaTavoUny Tijs EKTAOoEWS
T&s ‘EAA&GSos : Bookdromor 34,5%, Mewpywn I 319, Adon 20,3%, oikoBounuévn ETao1s
4,5%,, &uuwdns EKTac1s 5,8%, &Taols koAuTIToudvn pE UdaTa 3,9%. N& yivn kukAikdy Sia-
ypoupa cUTHs Tis kaTavouss.

97. KENTPIKAI TIMAIL

a) Tevika. Eis THy ZTomioTikny moAAdxis yiveton AUTIKXTAOTACIS TIOA-
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AGv &pifucdv vt wiow yopaktnpioTikiy TiwAv. *H Tipt alT) avepcover THY Téow,
fi émola Urrdpyel els T& oTaTioTik Sedopéva VA CUYKEVTPVWYTA s THY Tre-
proxv Tiis Twfis alTis kel Tepyphgel Kot Tpdmrov dmAoly ki cogi] SAGKAN-
pov TO cUvohov TEv SeSoutvcov.
Al yopoxtnpiotikai tipai, i omoior dviikeOiotodv Eva cihvolov apOpdy hEyov-
Tar Kevepikai i) tomkal tiped §j kai rapapetpor. AiaxpivovTon eis péoovg kevepi-
Kig tioemg kai eis péoovg Bicews. Of wpidTor elvan 6 apibuntikds, & yeoperp-
K0g kol 6 dppovikog kol of Selrepor 1) Suapesog kol 1) Emkpatoton Tpf. Ao
ToUs TpcoTous B eTdocoper wévow TOV &p18pnTiKoY.

B) "Apbpnnikic pécoc. Mécog apiOpnnixog drafivoufitov TaticTIK®V GTol-
yelov givar 10 mnhikov tfig Smpioewe Tob dOpoicpatoc adtdV did tod minOapi-
Buov 0B cvvorov twv. ‘O &piBunTikds péoos AdyeTan kai pésog Bpoc. OUTos

©

tfayeTon éml TInGY pévov petePAnTéw. ‘Edw T SeSouwtvar elven x;, S e
dpiBunTIkSS pécos X efvan :

= At tiad et s e et OB

X= - i = @)

O& Bwpey ué Topodetyparta mads mpoodiopileTar & wécos Epos ETaw T
oToixela elvan Takwopnuéva Ay Eyxer yivy 1) dpaBotoinais Teov.

lov) Eig Eva épyostasiov 15 fonfoi Exouv fipepopichov ano 42 dpy., 20
Epyarar and 75 Spy., 6 texvitar and 120 dpy. kai 2 Emotatar ano 150 Spy. MMéca
Kot pécov Gpov hapBaver 6 Epyaldpevoc eic avto ;

"Ohot of gpyafépevor eivan 43 kod AauPdvouy 15 x 42 + 2075 + 6x 120 L
+2 x 150 8nh. 3150 8px., émopévcos ) péon T elvan : X =220— 73,25 Bpx.
Av 6 koBévas AouPdvn T fuépa 73,25 Spy., TO épyooTé&aiov ch TAT|pWOT) Ei5
Shous els piow fuépay TO adTd Toody TEY 3150 Spy.

“Otow Aovwov of dpifuoi x;, %, ..., X, é’xouv dvTioTolyws cuyvoTnTas f;, f,
fix;, + fox, + +1' Xl n =i >fx 2)
f, + 1, + . =i

2ov. Eis époadomoimpéva o-rmxemt KOT& TocEau;, AcpBdvopsy Six kdfe TAEw
THY péony TP kal épyaldueda drras els T lov Toap&deryue. TT.y. pé & Sebopéva
ToU ivaxos 8 A uéon Tipn Tfis pavikiis elogopds eiven
§— 8865454105485 145+ 149185 + 63-22,5+25-26,5 _ 7208 _ 155 i

88 + 54 4 85 + 149 + 63 + 25 464 ¥
oxUel Aormdy & TUTos (2).

oy By A péon Tnd Toow efven x =

) 'H &1apecog. Awdpecog Aéystan 1 mpf), 1| droia xopiler 16 dedopéva gig
00 tageic pg tov abtov mAnBapiBpov. ‘O uéoos adTds, Ses ket O &p1BunTIKOS,
EpopuoleTan 2l Tipddy peTaPAnTéY. T SeSoutva KoTaTdCTOVTAl KT CUEQV-
uevov péyedos Si&x Thy elpeciv Ths Siapéoou, TT. X Gv ai Tipad Ths ueTaPAnTis elfven
6, 9, 11, 15, 16, 19, 20 % Biduscos eivcu 6 15, &v® & elvon af Tipad 6, 9, 11,
15, 16, 19, 20, 30 1} Sidpecos eiven & = 16

=155 8nA. & péoos &pos TGV

0o peoadcov Tipéw.
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Eqv T& oToryela eUpiokwvTon eis Trivaka katawopdis kaTd ouyvoTtnTas 1
51&uecos UtrohoyileTon B1d& pids oEoEws, TNV Strottw & uBoopey s SAAY TS,
Mpoikdds Suas TpocSiopileTan eUkdAws T Siduecos, &v  oxnuomiody TO mo-
AUy wvov Tis &BpoloTikfis ouxvoTnTOS. TM.y. els 1O oxfiua 96-4 f k&beTos mpds
Tov &fova OY eis T onueioy, T6 &molov dvTioTorKileTal e Tov 232 () 509%)
+fjs &OPOICTIKTS CUXVOTNTOS, TEUVEL THv ToAUywvIkiy ypaupny s fva onusiov
A pt TeTunuévny Tepitrou 16,80 ou onuciver 5Ti 16 50 9, Tév palnTdv EmAn-
pwoe k&Tw &mod 16,80 Bpx., TO 88 &AAo 50%, mepicodTepoy &mo 16,80 Spy.

) “H émkpatoboa Tipf. “O pécog abtog eivan ékeivn 1 nun tiig perapinriic,
rob avuistorgiletar eig tiv peyictnv cuyvornrta. ‘Eopudletar 6Tow T Bedout-
va 2ugawileovTon els kaTavouny guyvotnTewv. Kol & péoos adTos TrpoodiopileTal
pE piow oyéow, Thy otolaw & udBowpev eis &AAny T&Lw.

Tpagixds els TO oy. 96-2 TO peycuTepov dpBoydviov ToU loToypapua-
Tos elval TS &vTioTorxouv gis Ty 4nv T&Ew péons Tids 18,5 Spy. Ei Ty &k
aOThY A &woAuTos ouyxvoTns elven 149, 1 peyioTn els THY kaTavouny aUThv. T&
e0BUypoupa THABATY, TX &Trola cuvBeouy T&g SUo dvw kopupds A kal B ToU
spdoywviou ToUTou pE TaS YEITOVIKGs Kopugas [ kol A T&v Blo ouveyoutveoy
dpboywvicwy TéuvovTa els &va onueiov E. *H kdBetos dmd 16 E mpds Tov dlova OX
bpiler THY émixparoucay Tipfy. AlTn elven Tepimou 18,10 d1& Tov mivaka 8.

AZKHZIEIZ

369) T& fuepopichia 6 tpyatdv elven 75 Bpx., 82 Bpy., 100 Spy., 107 Bpx., 112
8px., 120 8py. Moios eivar & &p18unTikds péoog alTédY kol Trola 1) Bi&uecos ;

370) “Evas padnths upvaciou els 10 A’ TeTpaunvov épabuodoynfn els T& Opnokeu-
Tike pt 16, gis T& ‘Apxcia pt 13, els T& Néa pt 14, el 1& MoaBnpoarika pé 12, s 1 Qu-
& pt 14, els T& Teyxvikd pé 17, eis t& "AyyAxa pé 13, is v “loToplow uz 16, &g Thv Tec-
ypogiov pé 13, &l ThY MupvoaoTikiy ué 18 xai eis THv Mouciiyy g 12. Tloia eivan 1 péon
c‘:plﬁuﬂ‘nxﬁ Tiun Tiis Paduoioyics Tou xaTd TS TETpGUNVOV TOUTO ;

371) "Otav dvapeifepey 45 xiAdd Ehalou T@v 28 Bpy. ut 20 kih& Tév 24 Bpy. xad 35
kA& T@v 18 Bpy. Téoov 8& oroixiln TO KIAOV TOU ueiypaTos ;

372) Of &pduot 3, 7, 12, x Exouv péoov apiBunTikoy TOV 10. Moios glven 6 X ;

373) N& mpocdiopiaff fi Siauecos els T& dedoptva Tiis &okfoews 365, YpaIKeds.

374) Of &piBpoi X,, X, Xy xouv pécov &pibunTikdy TOV x. N& ebpedij 6 péoos &pi-
funTikds TV X; + @, Xp + O, X3 + & kafdg kol TéY X, — @, X, —a, X3 — a fj TGV Xa, Xa0,
x,o. N& yivn &pi@unTixd égapuoyd Tiis &oknoews auThs.

375) Of &piduol X;, X», X Exouv pioov dpiunTikdy Tov X kai of ox, + B, ax, + P
iy + B Tév . Acifore 671 elvan § = ax + B,

*Enspsintys "Exddosws : ITAN. HAIA4HZ (" Aaop, A. X, 3582(25-6-69).
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YnepromoiBnke ané To votitouto EkmaideuTikiig MoMmikrg



‘Huirova o0Eei®v ywvid@v.

—_—
=l 0 10 20° 30 40’ 50" ||| O 100 | 200 (30" | 407 | 50
= =

0| 0,000 | 0,003 |0,006 | 0,008 | 0,012 |0,015|| 45| 0,707 0,711 | 0,713 [ 0,715 | 0,717 |
1] 0,017 | 0,020 [0,023 | 0,026 [ 0,029 | 0,032|| 46 | 0,719 0,723 | 0,725 | 0,727 | 0,729
2| 0,035 | 0,038 | 0,041 | 0,044 | 0,047 | 0,049]] 47 | 0,731 0,735 | 0,737 [ 0,739 | 0,741
3] 0,052 | 0,055 | 0,058 | 0,061 | 0,064 |0,067(| 48 | 0,743 0,747 | 0,749 | 0,751 | 0,753
4| 0,070 | 0,073 | 0,076 | 0,078 | 0,081 | 0,084] 49| 0,755 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 | 0,778 | 0,775
é] 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| o,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 | 0,502 | 0,804 | 0,806 | 0,807
9| 0,156 | 0,159 | 0,162 | 0,165 | 0,168 | 0,171|| 54 | 0,809 | 0,811 [ 0,512 | 0,814 | 0,816 | 0,817
10} 0,174 | 0,177 | 0,179 | 0,182 | 0,185 | 0,188|| 55| 0,819 | 0,821 [ 0,822 | 0,824 | 0,826 | 0,827
11 0,191 | 0,194 | 0,197 | 0,199 | 0,202 | 0,205[| 56 | 0,829 | 0,831 | 0,832 | 0,434 | 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| 0,848 | 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 }
16| 0,276 | 0,278 | 0,281 | 0,284 | 0,287 | 0,290|| é1| 0,875 | 0,876 | U877 | 0,879 | 0,850 | 0,882 ‘
17 | 0,292 | 0,295 | 0,295 | 0,301 | 0,303 | 0,306 62| 0,883 | 0,581 | 0,886 | 0,8%7 | 0,858 | 0,890 |
18| 0,309 | 0,312 [ 0,315 | 0,317 | 0,320 | 0,323]] 63| 0,591 | 0,892 | 0,894 | 0,895 | 0,896 | 0,898 |
19| 0,326 | 0,328 | 0,331 | 0,334 | 0,337 | 0,339]| é4| 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 | 0,912
21| 0,358 | 0,361 | 0,364 | 0,367 | 0,369 | 0,372|| é6| 0,914 | 0,915 | 0,916 | 0,917 | 0,918 10,919 |
22| 0,375 | 0,377 | 0,380 | 0,383 | 0,385 | 0,388]| 67| 0,921 | 0,922 | 0,923 | 0,924 l 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(| 69 | 0,934 [ 0 935 | 0,936 | 0,937 | 0,938 | 0,939
25| 0,423 | 0,425 | 0,428 | 0,431 | 0,433 | 0,436(| 70( 0,940 [ 0,941 | 0,942 | 0,943 | 0,944 | 0,945
26| 0,438 | 0,441 | 0,444 | 0,446 | 0,449 | 0,451 79| 0,946 [ 0,916 | 0,947 | 0,945 | 0,949 | 0,950 |
27| 0,454 | 0,457 | 0,459 | 0,462 | 0,464 | 0,467)) 72 0,951 | 0,952 3 | 0,954 | 0,955 | 0,955
28| 0,469 | 0,472 | 0,475 | 0,477 | 0,480 | 0,482]| 73 [ 0,956 | 0,957 | 0,958 [ 0,959 | 0,960 | 0,960 |
29| 0,485 | 0,487 | 0,490 | 0,492 | 0,495 | 0,497|| 74| 0,961 | 0,962 | 0,963 | 0,964 | 0,964 0,905 |
30| 0,500 | 0,503 | 0,505 | 0,508 | 0,510 | 0,513|| 75| 0,966 | 0,967 | 0,967 | 0,968 | 0,968 | 0,970 |
31| 0,515 | 0,518 | 0,520 ]| 0,523 | 0,525 | 0,527]] 76| 0,970 | 0,971 | 0,972 | 0,972 | 0,473 | 0,874 1
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 |
33 ) 0,545 | 0,547 | 0,550 | 0,552 | 0,554 [0,557]] 78] 0,978 | 0,979 | 0,979 | 0,980 | 0,981 | 0,981
34| 0,559 | 0,562 | 0,564 | 0,566 | 0,569 | 0,571)] 79| 0,982 | 0,982 | 0,958 | 0,953 [ 0,951 5{;.951
36| 0,574 | 0,376 | 0,578 | 0,581 | 0,583 | 0,583|| 80| 0,985 | 0,985 | 0,986 | 0,956 | V0,987 | 0,987
36| 0,588 | 0,590 | 0,592 | 0,595 | 0,597 | 0,599|| 81| 0,988 | 0,988 | 0,989 | 0,089 | 0,959 il!.s&‘l.'l
37 | 0,602 | 0,604 [0,606 | 0,609 | 0,611 | 0,613]( 82 0,990 | 0,991 | 0,991 | 0,991 | 0,992 | 0,992
38| 0,616 | 0,618 | 0,620 | 0,623 | 0,625 | 0,627[| 83| 0,993 | 0,993 | 0,995 | 0,99¢ | 0,994 | 0,994
39 | 0,629 | 0,632 | 0,634 | 0,686 | 0,638 |0,641|[ 84| 0,995 | 0,995 | 0,985 | 0,995 | 0,998 | v,996
40 | 0,643 | 0,645 | 0,647 | 0,649 0,654 || 85 | 0,996 | 0,996 | 0,997 | 0,997 | 0,997 | 0,997
41 | 0,656 | 0,658 | 0,660 | 0,663 0,667]] 86 ) 0,998 | 0,998 | 0,995 | 0,995 | 0,998 | U,99K
42 | 0,669 | 0,671 0,673 | 0,676 | 0,678 | 0,G80|| 87 | 0,999 | 0,999 | 0,999 [ 0,999 | 0,999 | 0,999
43 | 0,682 [ 0,084 0,586 | 0,688 | 0,680 [0,693(| 88| 0,999 [ 0,999 | 1,000 [ 1,000 | 1,000 | 1,000
44 | 0,695 | 0,697 |v,499 | 0,701 | 0,708 | 0,705|| 89| 1,000 [ 1,000 | 1,000 | 1,000 | 1,000 | 1,000




Zvvnuirova OEELOV YOVLOV.

X 3
Sl o | 1w |20 |30 |40 |50 2| O |100 | 200 |30" |40 | BO
= =
0| 1,000 | 1,000 | 1,000 | 1,000 | 1,000 [1,000(f 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 | 0,590 | 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
31 0,999 | 0,998 | 0,998 | 0,998 | 0.998 |0,998(| 48 | 0,669 | 0,667 | 0,665 | 0,663 | 0,660 [ 0,658
410,998 | 0,997 | 0,997 | 0,997 | 0,997 [0,996 || 49 | 0,656 | 0,654 | 0,652 | 0,649 | 0,647 | 0,645
51 0,996 | 0,996 | 0,996 | 0,995 | 0,995 |0,995(| 50 | 0,643 | 0,641 | 0,638 | 0,636 | 0,634 | 0,432
610,995 | 0,994 | 0,994 | 0,994 | 0,993 |0,993 (| 51 | 0,629 | 0,627 | 0,625 | 0,628 [ 0,520 0,418
7| 0,993 | 0,992 | 0,992 | 0,991 | 0,991 |0,991}] 52 | 0,616 | 0,613 | 0,611 | 0,509 | 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 | 0,678 | 0,576
10| 0,985 | 0,984 | 0,954 | 0,983 | 0,983 | 0,952| 85| 0,574 | 0,571 | 0,568 | 0,566 | 0,564 | 0,562
11 0,982 | 0,981 | 0,981 | 0,980 | 0,979 |0,979| 56 | 0,559 | 0,557 | 0,554 | 0,552 | 0,550 0,547
12| 0,975 | 0,978 | 0,977 | 0,976 | 0,976 | 0,975] 57 | 0,545 | 0,542 | 0,540 | 0,537 | 0,535| 0,532
13| 0,974 | 0,974 | 0,973 ] 0,972 | 0,972 | 0,971|| 58 | 0,530 | 0,527 | 0,525 | 0,523 | 0,520| 0,518
14| 0,970 | 0,970 | 0,969 | 0,968 | 0,967 | 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
161 0,961 | 0,960 | 0,960 | 0,959 | 0,958 | 0.937|| é1 | 0,485 | 0,482 | 0,480 | 0,477 | 0,475| 0,472
17 ] 0,956 | 0,955 | 0,955 0,954 | 0,958 | 0,952 62 | 0,469 [ 0,467 | 0,454 | 0,462 | 0,459 | 0,457
18| 0,951 | 0,950 | 0,949 | 0,948 | 0,947 | 0,946]| 63 [ 0,454 [ 0,451 | 0,449 | 0,446 | 0,444 | 0,441
19| 0,946 | 0,945 0,944 | 0,943 | 0,942 | 0,941} 64 | 0,438 | 0,436 | 0,433 | 0,431 | 0,428 0,425
20 0,940 | 0,939 | 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 | 0,924 | 0,922|| 67 | 0,391 | 0,388 | 0,385 | 0,383 | 0,380| 0,377
231 0,921 | 0,919 | 0,9i8| 0,917 | 0,916 | 0,915/| 8 | 0,375 0,372 | 0,369 | 0,367 | 0,364 0,361
24 0,914 0,912 0,911 | 0,910 0,909 | 0,908/} 69 | 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| 0,299 | 0,898 | 0,596] 0,895 0,894 | 0,892l| 71| v,326| 0,323 0,320 | 0,317 | 0,315| 0,312
27 0,891 | 0,890 | 0,888 | 0,887 | 0,886 | 0,884| 72| 0,309| 0,306 | 0,303 | 0,301 | 0,298 0,295
28| 0,583 | 0,882 | 0,880 0,879 | 0,877 | 0,876 73| 0,292 | 0,290 | 0,287 | 0,284 | 0,281 0,278
29| v,875| 0,873 | 0,872 0,870 | 0,869 | 0,867|f 74 | 0,276 | 0,273 | 0,270 | 0,267 | 0,264| 0,262
30| v,866 | 0,805 | 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 0,858 | 0,851 | 0,850) 76 | 0,242 | 0,239 | 0,236 | 0,233 | 0,231 0,228
32| 0,848 | 0,847 0,845| 0,843 | 0,842 | 0,840| 77 [ 0,225 0,222 | 0,219 | 0,216 | 0,214 0,211
33| 0,830 | 0,837 | 0,835| 0,834 | 0,832 | 0,831 78 | 0,208 | 0,205 | 0,202 | 0,199 [ 0,197 0,194
14| 0,829 | 0,827 | v,826| 0,824 | 0,822 |ov,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]| 80 | 0,174 | 0,171 | 0,168 | 0,165 | 0,162 0,159
36| 0,809 | 0,807 0,506] 0,804 | 0,802 | 0,800|f 81| 0,156 | 0,154 0,151 | 0,148 | 0,145] 0,142
37| 0,799 | 0,797 | 0,795| 0,793 | 0,792 | 0,7%0|| 82| 0,139 0,136| 0,183 | 0,131 | 0,128} 0,125
38| 0,788 | 0,786 | 0,784| 0,783 | 0,781 | 0,779|| 83 | 0,122 | 0,119 [ 0,116 | 0,113 | 0,110} 0,107
39| 0,777 0,775 0,773 | 0,772 | 0,770 | 0,768)| 84 | 0,105| 0,102 0,099 | 0,096 | 0,093 0,090
40| 0,766 | 0,764 | 0,762 | 0,760 | 0,739 | 0,757]|| 85 | 0,087 | 0,084 | 0,081 | 0,078 [ 0,076 0,073
a1] 0,755 | 0,753 | 0,751 | 0,749 | 0,747 | 0,745|| 86 [ 0,070 | 0,067 | 0,064 | 0,061 | 0,058 0,035
42| 0,743 | 0,741 0,739 0,737 | 0,735 | 0,733|| 87 | 0,052 | 0,049 [ 0,047 | 0,044 [ 0,041 0,038
43| v,731 | 0,729 | 0,727 0,725 | 0,725 | 0,721)| 88 | 0,085 0,032 | 0,029 | 0,02G | 0,023} 0,020
4| o,mel| o7 0,75 o,718) 0,711 | 0,708)) 89| 0,007| 0,015] 0,012 0,009 | 0.006f 0,008
S e Ieeew ety e e e
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Egarntopeva: oEetdv yovidv.
o e
.g' o 10° 20° 30’ 407 50" g (% 10 20 30 40 o
= =
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 | 0,032 || 46 [ 1,036 | 1,042 | 1,048 [ 1,054 | 1,060 | 1,066
2 | 0,035 0,038 | 0,041 0,041 0,047 0,049 || 47 | 1,072 | 1,079 1,085 1,091 1,098 | 1,104
3 | 0,052 55| 0,058 | 0,061 | 0,064 | 0,067 || 48 | 1,001 | 1,117 | 1,024 | 1,130 | 1,187 | 1,144
4 [ 0,070 | 0,073 | 0,076 | 0,079 | 0,082 | 0,085 || 49 | 1,150 | 1,157 | 1,164 | 1,170 [ 1,178 1,185
s | 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
6 | 0,105 | 0,108 ] 0,111 | 0,114 | 0,117 | 0,120 |(51 | 1,2 1,242 | 1,250 | 1,257 | 1,265 1,272
7 0,128 | 0,126 | 0,129 | 0,132 [ 0,135 [ 0,138 |[52 [ 1,280 | 1,288 | 1,205 [ 1,363 | 1,310 [ 1,319
8 | 0,141 | 0,144 | 0,146 [ 0,148 | 0,152 | 0,155 53 | 1,327 | 1,335 | 1,348 | 1,351 | 1,300 | 1,368
¢ 10,158 | 0,161 0,164 | 0,167 | 0,170 | 0,173 (| 54 | 1,376 | 1,385 | 1,393 | 1,402 | 1,411 | 1,419
10 | 0,176 ) 0,179 | 0,182 | 0,185 [ 0,188 | 0,191 [|56 | 1,428 | 1,437 | 1,446 | 1,455 [ 1,404 [ 1,473
11 | 0,194 | 0,197 | 0,200 [ 0,203 | 0,206 | 0,210 |[56 | 1,483 | 1,492 | 1,501 [ 1,511 | 1,520 1,530
12 | 0,218 | 0,216 | 0,219 [ 0,222 | 0,225 | 0,228 |[57 | 1,540 | 1,550 | 1,560 [ 1,570 | 1,580 | 1,590
13 | 0,231 0,237 0,243 0,246 |58 | 1,500 1,611 1,621 1,682 | 1,643 | 1,603
14 | 0,249 | 0,252 | 0,250 0,262 | 0,265 ||B2 | 1,664 | 1,675 | 1,686 | 1,698 [ 1,700 ] 1,720
15 | 0,268 | 0,271 | 0,274 0,280 | 0,284 |[60 | 1,732 | 1,744 | 1,756 | 1,767 | 1,780 | 1,792
16 | 0,287 | 0,290 | 0,293 0,299 | 0,303 [[ 61 | 1,804 | 1,816 | 1,829 | 1,842 | 1,855 | 1,86%
17 | 0,306 | 0,308 | 0,312 0,318 | 0,322 162 [ 1,881 | 1,894 | 1,907 | 1,921 1,985| 1,049
18 | 0,325 | 0,328 | 0,331 0,338 | 0,341 (|63 | 1,963 1,891 | 2,006 | 2,020 | 2,035
19 10,344 | 0,348 | 0,351 0,357 | 0,361 || 64 | 2,050 | 2,066 | 2,081 | 2,087 | 2,112 2,124
20 | 6,384 | 0,367 | 0,371 0,377 | 0,381 || 65 | 2,145 | 2,161 | 2,177 | 2,194 | 2,211 | 2,229
21 | 0,384 | 0,387 | 0,391 0,397 | 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 47 2,375 | 2,394 | 2,414 | 2,434 | 2,455
23 [ 0,424 | 0,428 | 0,431 | 0,435 | 0,438 | 0,442 {] 68 2,496 2,589 | 2,560 | 2,583
24 | 0,445 | 0,419 | 0,452 | 0,456 | 0,459 | 0,463 |] 62 2,675 | 2,699 | 2,723
25 | 0,465 | v,070 | 0,478 | 0,477 | 0,481 | 0,484 |[70 | 2,747 | 2,775 | 2,788 2,850 | 2,877
26 | 0,488 | 0,491 | 0,495 | 0,199 | 0,502 [ 0,506 71| 2,904 | 2,932 | 2,660 3,018 | 5,047
27 {0,510 | 0,513 | 0,517 [ 0,521 0,524 | 0,528 |[72 | 3,078 | 3,108 | 3,140 3,204 | 3,237
28 2 0,535 | 0,539 | 0,643 | 0,547 | 0,551 [J73 | 3,271 | 3,305 | 3,840 | 3,376 | 3,412 ] 3,150
29 | 0,554 | 0,538 | 0,562 | 0,566 | 0,670 | VBT 74 | 5,487 3,506 | 4,606 | 3,647 | 3,689
30 | 0,577 | 0,581 | 0,585 | 0,589 | 0,593 | 0,697 [[75 | 3,782 | 3,776 | 3,820 | 3,867 | 3,914 | 3,062
31 | o601 | 0,505 | 0,609 | 0,613 | 0,617 | 0,621 [§76 | 4,011 | 4,060 | 4,113 | 4,165 | 4,219
32 0,625 | 0,529 | 0,633 | 0437 | 0,641 | 0,645 (177 | 4,331 | 4,300 | 4,449 | 4,511 4,574
33 | 0,549 | 0,654 | 0,658 |02 | 04666 | 0,670 78 | 4,705 | 4,773 | 4,843 | 4,915 | 4,989
34 | 0,675 | 0,679 | 0,683 [ 0,687 | 0,692 | 0,696 179 [ 5,145 | 5,226 | 5,309 | 5,306 | 5,183
35 |u,700 | 0,705 | 0,709 |0,713 | 0,718 [ 0,722 80 | 5,671 5,769 | 5,871 | 5,976 | 6,084 | 1,197
36 {0,727 | 0,731 | 0,735 | 0,740 | 0,744 | 0,749 B1 | G,814 | 6,435 G691 | 6,827 | 6,968
37 | 0,754 | 0,758 | 0,763 | 0,767 [ 0,772 | 0,777 82 | 7,115 7,429 | 7,596 | 7,770 ] 1,953
38 |0,781 | 0,786 | 0,791 | 0,795 | 0,800 | 0,805 ||83 | 8,144 8,556 [ 8,777 9,010 ] 9,255
39 |o0,810 | 0,815 | 0,819 | 0,824 | 0,829 | 0,834 ||84 | 9,514 10,08 | 10,391 10,71 | 11,06
40 | 0,839 | 0,844 0,849 | 0,854 | 0,859 | 0,864 85| 11,43 12,70 ] 13,20} 13,73
41 |o,869 | 0,874 | 0,880 | 0,885 | 0,590 | 0,895 ||86 | 14,50 16,35 | 17,17 | 18,07
42 u,900 | 0,905 | 0,911 [0,916 | 0,922 | 0,927 ||87 | 19,08 [ 20,21 | 21,47 | 22,90 | 24,54 26,43
43 |0,933 | 0,938 | 0,943 | 0,949 | 0,955 | 0,960 88 | 28,64 | 31,24 | 84,87 | 8K,19 | 42,961 49,10
l_“_ 0,966 | 0,971 | 0,977 | 0,983 | 0,98% | 0,994 B9 | 57,29 | 68,75 | 86,94 | tid,6] 171.9] 848,
SadB J
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