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A’. OPIZMOXZ THZ AATEBPAZX *
KAI ZYNTOMOZ IZTOPIKH ENIZKOIIHZIZ AYTHZ

§ 1. ‘H "AlAyePpa sivar kA&Sos Tfis Mabnuamikfis EmioTriuns,
omeos kad 1) CApiunTikn, &N’ elvan yevikwTépa aUThs, &oyoAsi-
Tal 8¢ koTa TpOmov yevikov pE THY AUoy InTnudTwmv, T& Smola
dvagéipovTtalr @s &m TO TAeloTov &ls yevikous d&pifuols ( Tous
omroious xpnoipotroiel EvioTe kad 7y CApiBunTike, kafds .y, Sid
TV TapaoTaolV Evds ¥pruaTikoU kepaAaiou K, TolU Tékou T k.T.A.).

§ 2. Eis 1nv "AAhyePpav ypnoipomoloUvTtal Kupiws, £KTO5 TGV
apaPik@dv guppoiwy, 0, 1, 2, 3, 4,.. x.T.A., ypdupota ToU &oa-
pritov Six THv mapdoTacty dpifudv 1| moooTnTwy. Afyouev Tr.Y.
o Bpoydai, &vti va eimwupev els dplopévos &piBuds Sporyudov.
‘H TowalTtn ypnowgomoinois Tdv ypopudTtwy elvar pév obBaipe-
Tos, OBuvapefa dnAadn va ToapaoTnowpey wpiopévoy &pibuoy 1
WPICUEVTIV TTOOGTNTA U Ev ypdupa, TO o T.X. f) TO P ) 76 Y K.T.A,,
SGAAG TO pICPEVvOV aUTO ypdupa, TO Omolov ¥pnolucTroleiTal
ka®® OAnv TNV EkToow ToU InThuaTos, TaploTdvel TOV otV

* "H AéEis "AAyePpa Ogeider Thv Trpothevsiv Tns  els TOv TiTAow tvds dpymio-
TaTou apaPikoU pafnpaTikoU PipAiou « AL—JEBR WAL MUGABALAH».
‘Qs Tpos THv EEEMGIv TR "AAyéPpas Siakpivopev kupiws Tpels TepioBous.
Kara thv wpwtny mepiodov, 1| omoia kedeiTan prtopu, EmikpaTel 1) Xpfiols
Atgewv kal Tfis Genynoews, Xwpis va Xpnopomoidvral oUpfora. Kartd Thv Tre-
pioBov alrmmv ouyvn povov EmavoAnTrTikh denynois dokel Tov &oyoAoUpsvov ué
10 pabnua Tiis "AAyEPpas. Els 1o kardTaTov altd oTdbiov Tiis dvamrifews ToU
nagfpuaTos aUToU mapéusivav kai odrol ol "EAAnves péxpr ToU louv adédves p. X.,
tv@® ol "ApaPes, ol dpyaiol ’ltaroi xai lMeppavoi mapéuevav uéxpt Tol 130v al-
wvos u.X.
‘H Beutépa Trepiobos £§ehifews Tiis "ANyéBpas, 1) oTroix kKaAeiTan ouyKexou-
pévn, apyiler &@’ STou uepikai Ex@pdoels TipYIoaV va TTAPOUTIAWYTAl CUYKE-
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&p18udy | THY cThy moootnTa.  Kord cuvnfeiav, 7 omola érre-
Kpdmoe, YpnoipomololvTal T& TPRTA HIKPS ypappaTa ToU (( EA-
AnvikoU 7 Eévou ) &AgaPriTou, T& o, B, ¥, &..., Bix THY TapdoTa-
oW YvwoTéy &mfudy fi TocoTnTwy, T& 8 TEASUTAIX X, W, @, @,-...
Si& ThHy ToapdoTaoty &yvwoTwy T {nToupevwy TrocoTnTeov. TT.y.
Aéyouev: &v o Okddes éumopeUpaTos Tivos TIMGVTOL P Spoy pds,
kol Intépsy THY TPNY Y Ok&Swv ToU alToU EutropelpcaTos, Tra-
ploT&vopey TOV {nToUpevov &piBudv Trx. uE ¥ kai B& Eyxwuev ST

B
ey Be

’Eviote  ypnolpomoloUpev  gis TNV "AAysPpav  SiaxSoyika
ypdupata Sik THY TapdoTaoty loapifuwy Spoaidddv Spibudv
moooThTv. Tly. Afyouev: &v Tooov A Spoypdv pepiobf) el
Téooopa TpdowWTa GVaAdYwWs TECoGpwY Siapdpwv &piBudv, Y.
TRV K, A, B, v kol InTé@vrar T pepidia alTd®v, TraploT&VopEy T
InTotpeva pepldia Ty pE X, Y, Z, @ kad Ba Exowpev:

A.K A Au A.v
X = i hbuty’ SRR O RpREREY e

‘EvioTe ypnoipotroloUpey &v povov ypdppa ME BeikTas  wi-

kpoUs &kepardous &piBpous 1, 2, 3,... (A ut& éva, dUo, Tpels TOVOUS ).

X =

xoppévea els PipMa. TTp@Tos ExmpdowTos Tiis mepiodou alriis elvar & "EAANY pa-
BnuaTikds Adgavtos Tiis "Aleavdpeias TS BeUrepov fjmou Ths TplTns EkaTovTae-
Tnpibos w.X., & &oios typnopoTroinoe onuavTikny cuvTopiav els pofnuorikas k-
ppdotis €l TO Epyov Tou epi "ANyEPpas, Becpeiton 8 oUTos kal BepeicoTiis aldrriis-

‘H Tpln meplodos Tiis "AAyEPpas xapakTnpiferal ds cvpBoiuxy. TpdTor
ol dpyaiol AlyUmrmior TapoucidovTal XpnoipoToloUvTes pepikoUs oupPoliopols
gls T&s pofnuoTikds ékgpdoes, al dmoin TapeAfipinoay kai Emeferddnoav Po-
Bundov Umd TGV ‘lvbddv.

Kard Té péoa ToU 150u aldves wX. gaiveTan TAfov EmikpaToUoa 1] CUPBOAIKT
ypaen Tis "AhyéPpas xai T@v MadnuaTikiv &v yéver. Ofre 16 1494 xpnoupo-
TroloUvTan s oupPoAa Utd TolU 'ltadol LUCA PACIOLI ypappara ToU dhoo-
priTou, T& &mola PpadliTepov dvrikareoTafnoav Umd Tou I. WIDMANN pe
T& 4+ kai — ‘H yevikewTépa kal eUpuTépa Spws ypnoipoTeingls ToU oupBoArl-
ouoU opefAeTar els Tov MéAAov F. VIETE (1591 ), 1) émola cuvemAnpcfn ko
Ty Emoxhy BUo Sixomuwv wadnuaTikéy, ToU leppavol LEIBNITZ kai Tol
*Ayyrou NEWTON. OUro1 ouveTédeoav gmoudalws &x1 pévov els ThHy peyddny
mrpoaywyhv Tév MafnuaTikdv &v Yével, GAAG kai els Ty SieBvoTroinaiv Twv, ue
THv Ypnoiuomoinow oupPoiwy SieBrols popefs.
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dix TNy TapdoTaciv &pilbpdy f) mocotnTwv. TI. ¥. &v Tokion TIs
Tpia Sidgopa oo pé d&vtioToiya Sidgopa &miTOkia Kai GéAwuey
va eUpowpey Tooa yprivara 8& A4Pn &v SAe (&mo kepdAoua Kol
TOKOUS ) MET& T.Y. &v ETos, TraploTdvopsy T& TOKILOPEV KeQd-
Acia T X. PE oy, Op, O, T EMITOKI . ¥. B1& TV Ty, T, Ts Kl TO
¢nToUuevov Troodv Six ToU Y.

O\'.'J‘rmed’éxcouevx=cxl-(l —I—ITT’O)qLorg-(l +’l%b)+0‘s-(1 —Ll%’é)

Eis v "AAyeBpav ypnoipomoioluey Ta yvwoTa oUpBoAa éx
TNs "ApiBunTikiis, T + (ouv ) &i1x Ty Trpdofeociv dpifudy | Trooo-
THTY, 7O — (wANY §j peiov) Six THv &eaipeotv, 10 X 7 - (émi)
Sia ToOv moAAamAagiaouov, 1o @ (Bix ) wpds) Bix Ty Biadpeoiy,
gmions 10 J (pilikdv ) Bix v aywyny Ths ( TETporywvikis )
pifns k.T.A. koo xal &AAa oUuPola, mept TdY omolwv 8& yivn
Adyos eis Ta Emopeve.

"OTav &v LnTnua ékTifeTan pé TNV YpmolpoTroinciv TOV oup-
PoAwy kai TGOV Ekepdoswy TGOV ¥pnoipoTolovpévwy Umo Tfis "AA-
YéPpas, TOTe Aéyouev ocuvnifws OTi 1O CrjTnua éxTibeTon pE ThY
YA®ooav g ~AAyéRpag 1| pE &AyePpuchv YAdooav 1) kal &rAdds
ékTifeTon dAyeBpixdc.

’Aoxfoetg

1. "Av 10 Okabes épmopeuparos Tipdvran 10000 Bpaypds, woécoy TiuGvTal
120 éx&Bes alrrol ; AvoaTte TO TpoPAnua kol dxoAoUBws va To yevikeloeTe Xpr-
C1UOTIOIOUVTES YyevikoUs &piBpoUs ( ypduuaTta ) kol va AUgeTe TO YeviKeupévov
TTpOPANpa.

2. AldSovron ol &pifpol 5, rr‘:-l— 13,5. Tlotor eiven ol &vrioTpogoi Twv; levi-

keUooame TO TPOPANUE, XpnoipoTroioUvTes YpduuaTa kal Aloate autd.

3. Fpéyare Tpels &pifpous yevikoUs kai elpesTe T& SimAdoI&d Twy, TA TpI-
TAGOIX TV, TA WMITTAACIA Twv.

4. Aideton els dpifpods . x. & a. TIés mapioTavorTal Tc‘:-—g:m, T& —:- alToU;

5. ZnuaikoaTe TO &Bpoigpa SUo &piBpdv « kal P, ThHv Siaxpopdv ToU Beu-
TEPOU &TO TOV TPGITOV, TO YIVOUEVOV Twv, TO TmAikov ToU mpdTou Sk TolU Beu-
Tépou.

6. IMpdaprre pt 1i foolron Td kepdAaiov K Bpy., To Stolov, Toki{opevov Emi
X &rn mpos EY, Bider tokov T kad ebpete mdoov elven 16 K &rav, dvri tév X, E
T, BtceTe dpropévous &pi1buous.
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B'. OETIKOI KAI APNHTIKOI APIGMOI *

§ 3. Kaficos yvwpilopev &k Tfis "ApiBunTikfis, pétpnoig Evog
moooU f peytfous Afyetan ) oUykplols oUToU pe &AAo Sposibés
Tov, TO Trolov BecopeiTon G povas PETPNOEws. ToO £Eorydpevov Tis
peTprioews £vos TroooU T peyéBous elvon dpiBuds Tis, & OTroios Afyo-
pev 671 TraploTavel TNV TIUNY ToU peTpnBévtos fj oo TO peTpnBév.

"EoTtw elfeix Tis (€), &ml Tfjs Omolas Sioaxkpivopev 8BUo gopds
(ox. 1), plav Ty &md 710U onpelov alriis m.x. O Twpds TO ompei-
ov Tns A, Thv Omoiav kohoUuev Betinv gopav kai &AANV ék ToU
O Trpos 1o onueiov Tns [, THv omoiav kaAoluey &pvnTixiv gopdv.

T —(E)
X A r 0 A B A

Zy. 1

KoAolUpev Betimov pév Tufjua ThHs (g) oy peépos oUTThs, Gv
BewpfiTon Siaypagduevoy Umd kivnToU katd TNy BeTiknv @opav,
dpvnrinov 8¢, &v koata Ty &pvnTiknu. OUtws, émi Tijs elbeias (g)
Braxpivopey TpfuoTa orhs BeTikde dos T OA, OB, AB kai &pvnrikd
s t& O, OA, TA. Ta pév Bemika TunuaTa ThHs eUleias peTpoUpe-
va o Ths povddos petpriosws (fjTor Umo &vos TumnpaTos BeTikoU,
16 &mrolov Opifopev alrroPoviws ), EoTw ToU OA, TapioT®vTal Umd
&p1Buddy, Tous Otrofous kohoUpev Betixodg, Ta 88 dpvnTikd Umd
&p1uddy, Tous Smolous koAoUpev &pvnTixovg. TIpds TrapdoTaotv
TGV TGV Toodv T peyed®v, T& omoia Siakpivopev el BeTikd kail
&punTikg, peToayelpibopeda ToUs kaAoupévous BeTikoUs kai &pvnTi-
kous &prBpovs, kal Seyopebor OTi :

Eig éxaotov Betinov apllpdv, mapgiotdvovta THv TILNV TTocoD
7 peyéboug Tivdg Betixod, dvTioTouyel elg dpvnTindg dpibudg ma-
pLOTAvWY THY TLUAV dpvnTixod moool ¥ peyéboug dvtioToixou
tob Betixod. Kal dvrtiotpopue : Eig éxaotov dpvnrixov dpi-
by, maploTdvovTa GpvnTixdv mooov ¥ péyebog, &vTioTouyel
elg Betindg, dv T& mood N peyébn émbéxwvrar dvrifeciv.

O1 Toioltol d&vtioToiyor Tpds &AANAous &piBuol Aéyopsv 6T

7 'VVOTE;\’Anv pafnuarikds Abpavros ( This 'AAeCavbpeias ) éxpnoipoTroinoey
dpvnTikous &piBpols.

WnopionoiOrke amo 1o ivotirouto EknmaiSeuTikrg MoAmkrg
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gyouv TTv iSidTnTa OT1 Exouv TO oclmd piv TAffos povddwv, AN
ExaoTos YapaxTnpileTar G5 dvrifetog ToU &AAou. Ty, EoTw 6T
els TOv &pBuov 6 Bpy. Bidopev TO yvwpioua ST elvar képBos Evds
avBpwrou, Exopev 8¢ kai &AAov &pibudv 6 Spy., 6 omoios TTapPIOTA-
vel Enuiav ToU alrol &vlpotrou. Of dUo oirrol &piBuoi 6 Bpy. kép-
Bos kad 6 Spy. Cnuia ToU &dvBpddrov atrol Sewpolivtoan s &vtifetol
éapBpoi.

“Opotov 11 oupPaivel kad eis &AAos mepimTdoes. Ty, &v Sia-
wion Tis &’ evfeias 680U, &wod Ev dplopévov onusiov aUThs, Eva
&p1Budv peTpoov, ). 200 ., Twpos T BeTikiv gopav ThHs eubeias
(EoTw Tpos Poppdv ) xal Emerta TOV oaUTov &pifBpdv 200 p. Trpds
v &vtifetov gopav (EfoTw Trpds voéTov ) &md TO onueiov, el TO
omoiov Epbace Trponyouptvws kol &l Ths aUTis elfelas, TéTE of
&p1Bpol adroi 200 p. mpos BeTiknv gopdw kai 200 p. Tpds &pvnTi-
KNV @opav Tijs eUfeias Aéyovron &vriBetor dpiBuoi.

MevikdTepov Bexopefa ST els EkaoTov &k TGV péypl ToUSE Y-
oT@Y &pifudv Tis "ApibunTikis ( dxepaiwy, KAacpoTikéy, douupé-
Tpwv ) &vTioTolkel els &AAos &vTifeTos altol, kad Bid v& ékppdow-
pev oupPoAikds Thv avTifeoiv 8Uo ToloUTwy &pifudv Yp&oopsv TTpod
ToU £vds €x ToUTwv, ToU uéxpt ToUde yvwoTolU, To oupPorov
(ouv ), pd B¢ ToU &AAov, TO oupPoAov — ( TATY ). Td oUpPoiov +
Ti8fuevov Tpd ToU &piBuol ( &pioTep& Tou ) AéyeTar Betindv mpé-
onpov (7 ofjpa ), 70 &8 — &pvnTixdv mpdompov (1) ofjua ).
OUtws ol &vrifetor &pifuoi, EkaoTtos TV dmoiwv Exer 6 povddas,
ypdgovtar 4 6 xai — 6, &moryyeAhovren 8¢ s £Efis: ouv EE kad
TANY E6. ZuvnBus TapodeiTeTon 1O 4 els TV &pyfv ToU &pibuol.
‘Emropévess, Stav els &pibuds This ApiBunTixiis Sév EX1 Tpo aUTol
oupPolrov, Utrotifetan ST Exer TO .

Kat& TabTa, of &urifetor &piBuoi + 6 xai — 6 ypdgovrar kai
oUTws: 6 kal — 6. ‘Opoiws, &vrifetor elvan of &p1fpof :

23 kal — 23, o 2 kal — &, o 615 xai — 6,15, of — 5 kai 5,
ol —3,6 xai 3,6 k.T.A.

"Av els &piBuos TapioTaveTan . péE a, & &vTifeTds Tou Trapl-
OTAVETAL YEé — a.

WYnoiomoiOrke amoé 1o ivotirouto EknmaiSeuTikrg MoAmkrg
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§ 4. AUo fj TrepiocoTepol Gpifuol Aéyovtal dpéonuor, &v Exouv
T0 oUTd Tpdonuov ((eiTe TO -+ elvon eite TO — ). OUTws Spdonpol
Aéyovtoa oi &pfuoi -+ 3, + 12, émwions of 5, 23,5, 15, 17, 3, k-

\ Ay 3 1
fcos kai ol —7, — T’hz'f’ — 6.
Avo dpifuoil Aéyovton €tepdompol, €av O piv eis €yn) TTpocT)-
pov -+ | oUdtv ToloUTov, & 8¢ &AAos TO —. OUtws ol &pifpoi + 8
kai — 3 Aéyovtan €tepdonpol. ‘Opoiws ETepdonuol Aéyovtal oi — 15
xad + 2, of 2,15 kad —6-1, of 7 ki — 12
Of uév &pibpoi, ol &moiol Eyouv TO aUTd Trpdonuov -+ () oU-

Stv ToloUTov ), Aéyovtan Betixoi ptbpoi, ol B¢ Exovres TO — Aé-
yovTtan dpvntixoi épibpoi, kal UmoTifetan OT1, &v oi feTikoi Ta-
pioTévouv Trook Ty peyEdn BeTik&, ol &pvnTikoli O& TrapioTavouv
&pYNTIKA TolaUTa, &V T& TAPIOTWHEVE Trood Embéxcovral GuTibe-
ow. Of fetikol kai &punTikol &pifpoi kad T6 0 (MNdEv ) Aéyovran
vt &v Svopa oyetixol ( Tpods B1dKpIoIV GO TOUS KATWTEPW KIAOU-
uevous drmoAuTtous apifpols ). “QoTe :

Karobpev Betixov Gplpdv olovdvmote dpiBuov ( thg “Apt-
SunTids ) Sidpopov Tod pndevog 0, Exovra T6 mpéompov + #)
o08ev TotoDrov. KoadoDpev dpvntixdv &piBuov oiovdvmote dpti-
Opdv ( Tig “AptBunTiniig), Sidpopov Tod 0, Tod dmoiov TO TEé-
onuov €ivol T —,

“Otay Aéywpev, éotw dpBudg a, 6 Tololrog dptBudg 86-
vatat vé eival Betindg N GpvnTixdg W xal pndév.

§ 5. KodoUpev &mdiutov dptbpdv 7| &méAvtov TipAv kad
wétpov £vds BeTikoU piv &pibuoU A ToU 0 alrrov Tov &pifudy, Evos
&pvnTikoU 8¢ TOv &vrifetdv Tou ((BeTikdv ). OUtws oi &mwéAuTol

: 1
&pifpol TV &piBudv + 3, + 5, + —:12—, + 0,45 slvan ol 3, 5, 5
0,45, Tév & — 1, -—4%—, —— 8.5 ‘elven ot 1 4%, 8,5- ToUu 0 &mo-

1
Autos elvar 10 0. Tév oyeTikédy &pibuédv — 6, + 2, — 35, — 3 &

&vrioToiyol dméAvTor elven o 6, 2, 3,5, 3 %

Thv &wéAuTov TipRy | 1O pétpov Evds &piBuol Tr.x., ToU — 5,
oTuElcOvouEy oUUPOoAIKGS oUTas : —5{, fiTo1 TO cUpPoiov Trapa-

WnoionoiOrke amo 1o ivotirouto EknmaiSeuTikrg MoAmkrig
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OTUOEWS Ti)s &moAUToU Tipfls slvar SUo pikpal ebfeicn | |, peTo-
&U T&v Omolwv ypageTtan & &pibuds. [pagopsv Aormov |—5| = 5.
‘Opoicws Exopev |[+6| =6, |—7 —;I = 7% K.T.A.

Ev yéver Thv dmmdAuTtov mipny dpiBuol o TrapioTavopey oUTws:
la]. Kad &v pév 6 o elven BeTikds f) 0, ToTe | = o, & 8¢ elvan o
&pvnTIKOS TOTE |of = — o

AUo oyeTixol &pifiuol Adyovtan dmoAdtwg loot f) dmoAdTwe
igodUvapor, &v ai &woAvtor Tiwal altdv elvon focn 7 looSUva-
pwoi, kabos T.x. of 5 wkai —5, xal oupPoAilopev ToUTo 0UTCWS !

|5] = |-5|. ’Emrions of 3 % Kol — -17}3* elvar &moAUTws ioobUvauor,
SRS R _
d16T1 |3 mbe =l Qo

Ol &vtifetol apiBuol eivar dmoiVTwg ioot.

To oUpBorov Tis un lodtnTos (kai ThHs pn icobuvapias ) &lo
Gpibudv elvar 16 5= kal dmoryyéAdeTan @ Sidpopov. "Hrot, &v & oye-
Tikds &pifuos o Bév elvan ioos (oUte fcodUvauos ) mpods &Adov B,
cupPoAifopey cUTo olTws : o 5= B kol &mwoaryyéAAopey, o Sidkpopov
ToU P.

levikéds, &v 8Uo oyetikol &pifpoi, mw.x. o kai B, elvar &woAu-
Tws fool, ypagopev |af = |B|.

§ 6. "Ioor 7} iocedbvapot Aéyovtan Vo &piBuol, &v elven opo-
onuot kal Exouv ioas f) igoduvduous d&moAlTous Tiuds, kabos Tr.x.

< G : ' 12 P A B . :
oi 3 kai 5 Of — 4 xai — =5 81011 €youv TO aUTO Tpdonuov, ai

S Bl SRR - = s % ;
8" coAuTol Tipal aTév elvan foa, Ty, TGV 3 kai T Kafoos kai

= % 12 ; y & e »
TGOV —4 Kol — 3 » Onueiovouey B¢ ToUTo pE TO oUpPorov = (ioov )
2 o SR s - 6l
T1Bepevoy peTalU alTéy, fiTol ypdeouey 3 = —5» ETiong — 4 = —-%-
ZnueicwTéor 611 Si1x va TPEWwUEY ETEPLOVULOUS KAQOUOTIKOUS &pi-
Suous eig GvTioTolyous looduvduous olrrdv SpwVUpoUs, GpKel vox

Tpéwwpey els Spwulpous Tas &moAUTous Ty TIpas Kol v Biacrnpi-

\ . e - PR 3
owHEy Ta Tpoonux auTtdy. OUTw Y., &vTi TOY 5, — —, —-";—'
: v ox Viha . 6 1
Suvdueba va Exwuev Tous lcoBuvdpous Twv o et A
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7. EGpete rood émbeydpeva &vrifeotv, kai &piBuovs dvTiBéTous TrapioTdvov-
Tos (ToUTa dvepynTikdv kol TafnTikdy Emixeipricecws, képbos kai Lnuia, Teplovoic
kol xpeos, HEAAwV Ypovos Kol TrapeAbdv xXpdvos K.T.A.).
3 5 2

8. Tloiol elvan of GvutifeTton T&dv &piBudv 5, 12, —3, -8, e A s
4

N
9. Mpéypoate Tpeis Siapdpous Spoonpous Gpifpols kol Tpeis pf dpooTpous.
Mpéware dUo dvmiBéTous &piBuous kad Tas daroAUTous TIUdS Twv.

6,15, 7,45, 0,12, —34,85.

10. Tloicn ol &mdAvTor mipai Tov 3, —13, —15, 28, —3,5, 13 % -——;-n
17,2, — 42,18, — -g——. 2%- ZupPoriooTs aUTds.

11. ZnueiocaTe T&s &mOAUTOUS TIpds TGOV OXETIKAY &pifudv a, —a,
_'ﬁl +B'

12. Edpete SUo Toous fj lcoBuvaious Trpos Tov — —%— ToV —é ToV 2, TOV

6 kai TOV —3.

13. AiSovran oi é&piBupoi 6, —2,5, —6,15, -3—‘1;-~ EUpete B1° ExcoTov ol-
Ty Eva loodUvapdy Tou.

14. ’Ewi Tivos eUBeias AauPévopey &rd Tivos onueiou aUtis O T& BeTika Tur-
paté Tns OA, OB, Or.., kai TopioTdvouey aUrd pé Tous BeTikolUs dpifpols 1, 2,
3, 4.,....&v T& AB, BT elvan foa pt 16 OA. Tléss 6& rapaoTabolv &t OA’, OB’, OI,...
foa &moAUTwS pév Tpods T& TponyoUpeva, GAN’ Exovta gopav &l Tis elbelas &v-
TiBeTov Tiis OA ;

15. EGpete Ta peyedn &mi Tijs aUriis ©s &vw evBeias, Ta dmolx & TTapioTavouy

2 2 3

ol &piBpoi LA + —— 0,45, xaBoxs kai ol &vriferor ToUTwv.

R R
1. TPA®IKH IIAPAZTAZIZ TQN IXETIKQN APIOMQN

§ 7. "Eotw elBeia TS x'x. 'Em’ oUtiis AauPdvopev €v ompueiov,
totw 16 O, TO Omolov Opilopev Ek TV TrpoTépwV V& TrapPIoTC-

ELoN BN 8 Loo2e 8 e 5IHE
e Ak g e D I D) SAIAS B Taehe JE

V2

vy 7O undév (0 ). "Opilouev ds BeTixny pév gopav e oUTAS T.X.
v &k ToU O Tpds TO X, s dpynTikfv BE TNV &k ToU O Trpos 1O x'.
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"Av AdPoopsv 1O eUBUypoupov Tufjpa 00 s povdda petpr-
oEws Kai TO pfjkos artol foov mpos 1 w. m.y., TéTE TO piv TUfia
00 fx Aéywpev T oploT&veTan YO ToU &pi1Bucl - 1, & 8¢ &pi-
Buds oUtos Oa Aéywpev 6T TaploTdveTan UTo Tol TuniuaTos OO
o 20

"As Umofeowuey 61 6Boiropos Siarpéyer SUo pérpa Emi TS
Ox &mwo 16 O. Oa mapioTdvwpey TOV Spduov alrdy P TO Tufua
OA, 16 Omoiov Eyel pfikos &Uo povadwv This elfeiag x'x. *Avé-
Aoya TrapaTnpoUpey, &v xal &AAos 68oimropos BioTpifn SUo ué-
Tpa &md ToU O émi Tfis Ox’. ‘O 8pduos avrds Ba mapioTdveTan
Umd ToU TunuaTos OA'. OUtw mpoywpolvres Suvdueda va Trapl-
OT&VGUEY ToUs oXeTikoUs &pifuols pé TunuaTa Ths e0felas x'x,
TNV omoiav kaAoUuev edfelav TdV dpbpdv 7| dEova 1) kal ed-
Beiav TV TeTunuévwy, ToU urfKous aUT@V peTpoupévou &TTo G-
picpévou onueiou Talrns, T.x. &mwd ToU O, TO Smoiov kodeiTau
Gpx"n ) apetnpia éni Tob &Eovog. TO pfjkos TunpaTos ToploTA-
vovTos picuévov &pibudv elvan foov pé Téoas povddas urkous, &-
oas Exel O Sofeis dp1Buds. Kord tolTa, &v BéAwpey v& TapaoTriow-
pEV Ev ypovikov BidoTnua, T.x. peTd SUo Etn (4 2 &t ), AapPdvo-
pev &k ToU onueiou O émi THs v Adyw eUbeics Ev Tpfjua OA EXOV
ufikos BUo povadwv kad TO Tufjpa outd OA Aéyopsv 8T1 TrapioTd-
vel 10 BidoTnua + 2 érdv. ‘Opoiws ypovikdy SidoTnua Tpd 3 E-
TGV (— 3 & ) mapioTdveTtan UTd ToU Tunuoros OB’ THs elfsias,
ExovTos ( amoAuTov ) pfikos 3 povédwv.

’Eqv 8Uo OBormrépol dvaywpolv &md 16 alTd onueiov elbeias,
gotw TO O, kad BeuBlvwovTton &’ olrhs &vTiBéToos, 6 pev €ls pé To-
XUTnTa Y. 5 XAy, pods Tnv GeTiknv gopdv, 6 8t mwpods ThY &p-
VNTIKNY Qopdav pé TaxUtnTa 4 YAy, 7| pév ToyUtns ToU TrpddTou
f& TapioTaveTan Umd ToU Tunpatos .. OA, foou pEé 5 povd-
BSas pmkous wai kelpévou émi ToU BeTikoU pépous TR eUBeloas
TGV TeETUNUEVwVY, 1| 88 ToayUTtns Tol Seutépou Umd ToU TumpaTos
Or’, &vmnbetou gopds ToU TpwTou Kol Exovtos pfikos ( &moAUTws
AapBavopevov ) ioov Tpos 4 povadas prjkous.

‘Avédoya mapatnpoluev Sia TNy TrapdoTaaiy &pibudv TS
Seppokpacias &vw f| x&Tw ToU pndevds els 1O BepudpeTpov K.T.A.

Auvvapeba va mapaoTnowpey ToUs OXeTIKOUs &pifpovs kol

2
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ut¢ onueix Tis eUbelas TGV &piBudv. TlpaypaTi, &v Spiowuev
7o onuelov .. ©, dxpov ToU TufuaTos aUThis OO ExovTos pijkes
+ 1, 611 opioTéver THy + 1, eUpioxopsy 6T T& onueix A, B, T,...
TapigTavouy Tous &pibuols + 2, + 3, + 4,... eav Ta A, B, T,... elvan
T& dkpa TGV TunudTwv OA, OB, OF,..., Tév dmoiwv T& pnkn evan
dvTioTolyws foa p¢ +2, + 3, +4,...

’Eqv #k ToU O xal mpos Thv dutifetov gopav Tijs wponyoupe-
vns, THY &k ToU O Tpods x', AdPopev opoiws 1O Tufjua OO pé pfi-
kos ( &moAUTwS AcuPavouevov ) mid&s povados, 1O ©° §& mwaploTa-
v 10 — 1. Kot dvdhoyov Tpémov eUpiokopsy T& onueia A', B,
... & émoia TapioTavouy Tous apifuous — 2, — 3, — 4,... (ox. 2).

*Opoiws etpiokopev TO onueioy, TO dTrolov TApPICTAVE! Evat KAa-

i ; Rl ; -~ S e
opaTikOV apifpov, Tr.Y. TOV 5= TTpos ToUTo AcpPdvousy gmi Tis

eufsios TEY &piBuddy Tufua olTiis pE pfikos ioov TTpos TOv SobévTa
&pifudy, .y loov pé %— TS HOv&Bos unKous, kKai TTpos TNV Qopav
Ox ptv &mod 16 O, tav & Sobels &p1Buds elvan BeTikds, wpos Tnv Ox’
8¢ &v elvan &pvnmikds. To pépos Ox Tiis elfeias x'x AfyeTan Beti-
xov wépog Tiis eUbeias TV &piBpdv (A fuweudeic Ox) f| ToU
&Eovos Ay Tfis elbfelas TV TETPNUEVLY Kai € aUToU KelvTol TTavT
T& onuela, T& Omola TaploTavouv ToUs GeTixkous  &pifuous kai
1O undtv. To Ox' Tfs e¥feias x'x AéyeTar GpvnTuedv uépog
(A fuevBeic Ox’ ) kad &’ cdrroU kelvTon wévTa T onpeia, T omoia
TaploTdvouy Tous &pvnTikoUs &pifpous kol TO undév. ‘H gopa £k
ToU O Tpds TO x AéyeTton feTik), 1] 8¢ &k ToU O wpds T& x* &pvnTIKN,
gxdoTn 8¢ onueioUTon pe &v Pédos, Tapaxeipevov els TV avticToixov
Aueubeiav kaboos eis o oy. 1.

2. EXHMATIEMOZ TQN APIOMQN EK THE OETIKHZ MOIJAAOZ

§ 8. Aeyopsha 611 : Ildg améAvtog ¥ Betindg apibudg tijg
ApBunTindis SVvatar va yivy €x Tijg povddog W) €E évdg TV
pep@v adtiis, S1& Tig émavarfPews adrig wg mpoohetéou.

1 Ny |

: . : 5. WiElapiye
My 63=1+1+1.023 =1+14—2+—5+ 5

]
5
Ka®’ Suolov Tpomov Beyxdpeba &1 :
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Ilag dpvnrixdg apBuog Svvatatl va yivy €x 1tig dpvnTixdig
povddog ¥) €E évog TV pepdv adtig Sd THg émavarfPews ad-
THg wg mpochetéovn.

Ot Beydpela w.x. 6Tt & —3 yilvetan &k ThHs — 1, éav TR
emavaAaPopev Tpels gpopds. ‘O — % T.X. YiveTon €k ToU é TS — I,
tav EmavoA&Powpey aUTo 1pels @opds.

“Eotw d&pvnTikds TiIs apifuds, mx. & —4, O0Tis TaploTavel
GpunTikéy T1 peyebos, m.x. TO Ol &mi Tfig elbelas x'x, perpnbév
Utrd T povddos peTpriosws, foTtw Tis 0O. TO &Eoaryduevov Tis pe-

v

TpNoews TawuTtns ToU O Umd THs OO TraploTavopsy uE o T —4

(ox- 3).
AMAG 10 OF yiveton ék ToU OO° ( 8nAadt) éx Tol OO &eol
avTikaTaoTadf) Uno ToU 00') kadds kai 6 &pibuos — 4 éx THs dpvn-

e > i o e
=5 i 2 . 8 A
D

4
Ve

Tikfjs povados — 1, &1k TR EmavaAnyews oUTRS Téooapas gopds.

Ex TolUTou o8nyoupevol Sexdusba €T :

IIag apvntindg &piBuodg SVvatar va yivy amod v Betuny
povada, éav dAAGEwpev TO mpéonupov adTis xal tadtny §) pé-
pog TaVtng énavardBwpev kg mpochetéov.

OUTtw Bexoueha 611 6 — 7 yivetar &k Tijs + 1, éav mpdTov Ad-
Bwpzvy Ty avTifetor olmiis — 1 kal olmny émavaAdPoopey ETTd
gopds s Tpoofetéov. ‘O — TB yivetan &mwod v -+ 1, é&v wpddTov
AdBwpev TNV Gutifetov altiis — 1 kad TO SyBoov TaUTn Emava-
A&Peopey Tpls dos rpooeTéov.

Acxfoeig

16. Tl&s oyxnueriferar ExaoTos Tdv &piBpddv —5, —6, —10, —20, —50 & Tijs
dpvnTiKTs povaBos kai TS £k This BeTikids ;

i ¢ - ] I 3 5 4 | £

17. Tlés oynuorifeton EkacTos THv &pifudv — e g R K T

GpvnTIKDS, Kai TS &k Tis Bemikiis vovdSos ;
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18. Tl oyxnuaTileton £k Tis BeTikils povados EkaoTos Tdv apifudv 0,4,
0,45, 0,385, 1,25 kai s fxaoTos TV AvTioToixwy &vtifiTwy alTdv ;

I". IIPAZEEIZ ME ZXETIKOYZ APIOMOYZ
1. OPOXB6EZIIZ

§ 9. "Eotw O €5 epmopos éképSicev &md Ty EmixEipnoiv Tou
évTog wds fpépas 15 000 Spy. kai GAANV fjuépav éképSios 40 000 &py.

TMpogavéds exepdicev év OAw 55000 &py. "Av TTapooTrOWUEY
Tous Sobévtas apifuoUs dAyePpikéds, fitor pé 4 15 000 Bpy. kai
-+ 40 000 &py., & kaholpev Gbpolopa arédv To (15 000440 000 )
Opx. = 55000 Bpyx. "Av Exwpev BUo &AAous OpooTipous &piBuous
Y. —35 xai — 15, 8& koAoUpev &Bpoiocpa ToUTwv TOV &pifudv
— (35 + 15 ), fitot Tov — 50.

"Ex ToUTwv 68nyouuevor bibopev Tov EEfjs Oplopov :

Karobpev dBpotopa dVo dpocipwy oxetixdyv dpbpdv, to
dBpotopa TV GroAVTWY TILGOY Twy pé mpbonpov 1O Tpdonuov
T@v dpbudv.

"Eotw 6T Eumopos piav fpépav Enuicobn &md piav TroOAN-
ow 50 000 dpy. kai Evros This aUtis Tuépas éképSioev &mrd picy GA-
Anv moAnov 15000 Bpy. Amo Tas SUo alUTdas TrwAnoEls & Eu-
Topos &Znuiwdn ( 50 000 — 15000 ) 8py. "Hror &dnuicdn 35 000 Spy.
"Av TopooTiowpsy Tous Sofévtas &piBuous SAyeBpikdds, TjTor upé
— 50 000 &py. Thv Inuiav xai pé + 15000 8py. 7O képdos, B ka-
AoUpev &Bpoloua Twv Tov dpifpov — (50 000 — 15000 ) &px. =
—35.000 8py. ‘Oupoiws B Aéywpev 611 16 &bfpoiopa m.y. + 40
koid —30 elvar 6 + (40 —30 ) = + 10. *HTor :

Kahobpev &Bpotapa 800 étepooruwy oyetindy &pbpov v
Srapopav (Thg pixpoTépag Gmo TRV peyaAuvtépav) TOV &mTOAL-
TwV TGOV pE pdonuov to 100 &pibuod Tob Exovrtog THV peyo-
Avtépay GmOALTOV TIUNYV.

"Av 6Yo apibpoi elval avrifetor, to &Bpoicpa Twv elval To
unbdév.

M.y. 16 &Bpoioua Téhv — 40 ki - 40 elven 10 0.

*Eotw 671 Exopev Tous apiBpous .y, + 24 kai 0. “Emedn 1)
&mréAuTos Tipr ToU O elven 0, Emeton 611 76 &Bpoioua -+ 24 -+ 0 =-+-24,
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70 —6+0=—6, 10 &fpolopa T@v 0 xai —25 icoUrtan pé —25 k.T.A.
CHTo)

Té &Bpotopa §vo dplbudv, éx TdOv émolwv 6 elg elvar undév,
icobtalL pé Ttov &Alov éx tdv 8Vo GpiBudv.

‘H mpa&is, ué tHv omolav elpiokopsy T &Bpolopa Blo 7 kal
TEPIoCOTEPWVY  OXETIKDV &piBuddy, Aéyetan wpoobesig, oupPoli-
etan 82 Omreds xal eis THv "ApiBunTiknv pé 10 + (oUv fj kai ) TIBé-
pevov psTafU TV &pi1Buddvy, ol omolol AéyovTal mpochetéot.

A v &mmogeUyeTal 1) oUyyuols petalU Tol oupPolou -
TT)s Tpoclicews kai ToU Trpoonpou -+ | — T&v TpoobeTéwv dpi-
Buddv, ouvnBws Tiferar & &piBuos pé TO Tpdonudy Tou év Trapevié-
oel, oUTw 8¢ énpavileTal ExooTos &pifuos pé TO TTPOOTIHOV TOU @S
Ev GAov. KoTd Ta &veoTepw EXOUEV !

(+5) + (+3)=(+8)=+48=8, (6)+(+10)=(+4)=+4=4,
(—8)+0=(-8)=-38,
(+8)+8)=C1)=—1, (FNHH+0=(+D=+7=7,

0LD)=(9)=-2.

‘Ex Tdv dvotipw Emetanr 6T, dv o xai B napiotdvouv Svo
oxetinoLg apiBuovg, Ba €xwpev o pP=P+a

A16T eis Tous dvwTépw Oplopous oUBels T loplopds TifeTan
Trolos €k TV BUo TrpocBetécov G Tebf) pdiTos, TO B¢ &fpolopa
N 1) Sagopa TGV GmoAUTwY TIpGV Twv S&v eEapTdTanl &mo THY
oeipav 1] o v SEov TV &p1duddv.

Kara TaUTa, 70 va mwpooTedi] &piBuds m.x. B els Tov a, dnAa-
87 v eUpeby TO a + B, elval 70 aUTd pe TO va TrpooTeli) 6 « els ToOV
B, fitot pé 10 v eUpedij 16 &bpolopa P+ «a.

§ 10. AoBévtwv meplocotépwy T@OV Evo oxeTix®v &plBudv,
.- ToOv o, B,y,8 x.t.A. xaiobpev dBpolopa TovTwWY xal wapt-
otdavopev pé otB-+-y+0 tov dpibudv, tov omoiov elpioxopev,
av ebpwpev to dbBpoilopa T@v o xal B, €ig t6 éEaydpevoy mpoché-
Swiev TOV Y, €ig To véov éEayduevov mpochBéowpey Tov § x.tT.A.

Znueicovopey pt (o + P ) TO eUpiokdpevov &Bpoloua TGV o Kai
B, fTto1 BéTtopsv a+P=(a-Pp).

OUrws &xopev a+P-+y=(a+B)+y.

Mapiotavopsy pé (a+P-+y) TO elupiokdpevoy &bpolcpa TV
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a, B, vy fitor Bfvopev a+Pt+y=(x4P+y) I xai (a+P+y)=
a+P+y xal Eyxopev
aBty+8=(o+B)+y+8=[ (atB)+y]+8=(atP-+y)+8.
OUtw Aormov Eyoupev a+P-+y=(a+p)+y=(x+B+Y),
oty +B=(a-+B)+y +8=[ (a+B)+y]+5=(o+B+y)+5.
ot Bty +8= (at-B+y)+8=(a+B+y+8).
a+B4y+B8+e=(a+p+y+8)+e
Kata 1& dveotépw Exouev kai (a+P)+y=o+p-+y kT.A
T.x. (=3)+(+5)=-+2=2, :
(3)+ (S HED=(F2)+ (1) =+9=9,
&pa kai (—3)+(+5)+H(+D)+(+1)=(+9)+(+1)=10.

Hapazipyot;. "Otav of Bk ThHv mpdobeoy Opifduevor G-
pifuol Btv Bidovran i yplupoTa, SI& V& OMUEIDCWUEV TO &Bpot-
oud Tewv, dexdueda Tpos eUkoAlay V& Ypaewuey oUTOUS KOT CEIPGY
TV Eva peTr TOV &ANovV Kal EKQOTOV pE TO TTROCTIUOV TOU, Trapo-
AeiTrovTes TO oUpBolov This TpooBéoews. OUTtw T.X., &t va Eyoo-
wew TS (+4)-+(+T)+(6)+(—T)+ (1),
ypépopey 1O + £ +7—6—T7+1 kal eUpiokopey

+4+4+7-6— +1=11—6—T+1=+45-T+1=—2+1=—1.

‘Ouoleos, &vri .y, ToU (—4)+ (+ %) ot (h %) 4+ (—2), ypa-

g 4 Wser 3 2 4
qyouav—ﬁlrrT——g——?. kal eUpiokopev —4—[——3~—-T—2=
I 4 10 4 30 4 SE U T ek
_373"5'_2 e 37—"1‘5*2:' ST b e e e s >y

'Acxfoelg xal tpofAfparta
‘Opds wpwTn. 19. N& ebpefoliv T& &BpoicpoTa:
a’) 5+(+3) B (+T+(+14) Yl A+ GEOFCEE)

5) 4 (+2) ) (+ 75) + ($35) o) I+ (+45) + (+84)
1

O+ M E0+(8) o co+(35)+H(T5)
0 (~2)+ () @) AHHEED B O =)
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‘Opas devtépa 20. Na eipebolv va Efaydpeva :

1 1 1
ey =hts i 1h e S i -y SRR L | T S A
a') —5+3 p) +5-8-7+3 ¥') 32.54 25
&) -3 S5t6 78 £ —3.5 _;_ B4 o ot Yk 4_34&;-7% = -;- iig
, : 1 3 . 1 1 B :

£3 S5 LT85 16- g 0510

‘OpastpiTn. 21. Kepdider is 234 000 Spy., Emerra yaver 216 400 &py.
KepBiger mdAiv 215 700 Bpy. kai yaver & véou 112 000 Spy. Mpdwearte Tous Sobévras
&pBuols SAyePpikdds kai eUpeTe &v Exépdioev f) Exaoe TEAIKGS kal Tooov.

22. *Epmropos aUfavel TO EvepynTikov Tou kata 128 000 8py., Td & mabnTi-
xov kara 312 400 Spy. Mpcpore ToUs Sobévras &pifuols SAyePpikdds kal ebpete
Trofav peraPoAnv Trafaiver TO kepdAaidv Tou.

23. Z&dua Bepuavbiv &rd O° EAaPe Bepuoxpasiav 17,60 “Emsita &piydn xatd
19,10 kai TéAos #8eppavdn koara 3.19. FpayaTe ToUs Sobévras dpiBuols dye-
Ppixdds wai elpete &v nuEndm N HAarTwdn Tehikeds 1 &pyikn Tou Bepupokpacia
xai Trocov.

24. “Epmropos Exel sis 1O Taueiov Tou 250 000 Spy. ‘Ogefdet pév els Sixpdpous
174 500 &py., 136 000 8py., kxi 19 450 Bpy., ToU dpeidouv 5 34 000 &py., 14 500
Spx. xai 29 000 Spy. NoawaTe ToUs Bobévtas Gpifuous &AyePpikdds kai elpeTe TO &-
8polopd Twv. Ti Tooov 8 ToU peivy, &v elompdafn kal wANpwon T& dpeiAduevy;

25. "Epmropos eixev 180 000 Bpy. xoi &mAnpwosv 120 000 8py., eloémpatev
74 000 Bpy., &wArfipwoe 14 800 Spy. xai eloempage 39 400 Bpy. MNpdyares TolUs So-
8tvtas dp1Buols dhyePpixdds kal elpete TO &Bpoioud Twv. Ti Toodv ToU Eusivev f
woonv Inpiav Exer ;

26. Kivntov &uexwpnoey &md &v onueiov O dpiopévns evfeias kal Bifvuoev
¢’ aUrils SidoTnua -+ 58,4 ., fmeita amwo v Béow abrhv — 19,3 p. Emi Tis
evbelas, &’ kel 23,7 p. kad waAv &wd v TeAeuTadav Béoiv —95,8 p. mévToTe
g T elbeias. Tlola elvon 1) dwdoTaois Tis TeEAeuTaias Béoeds Tou &mo 1o O :

I. IAIOTHTEZ THZ TTPOZOEZEQZ

§ 11. To dBpoiopa oxetTixdv &pBpdov 8év petaBdileral,
av aArayx 6y ¥ OBéoig TV mpacBeréwv.

"Eotw 16 &bpoiona T&V oxeTIKGY &pibudv o, B, ¥, 8.
"Exoumev: atpP4y+8=(a+pB)+y+8=(x+P+y)+5. AN elva
a+PB=Pp+aq, &pa kai (a+p)=(B-+a)=P+a. ‘Emopévws a+p-4y+5

=(a+P)+y+8 = (B+a)+y+8 = (B+aty)+8= p+aty+s.
‘Ouoiws Exopev :
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ot Bty 5= (B Forty)+8=6-+(B+oty)=8+PHy+te.
Ex T@v dvwTépw EmreTon OTL ¢

Eig 10 dfpotopa oyerindv dpdudv duvdpeba va avrivaza-
oThowuev Tvag €€ adtdv pé 1o dBpolopd Twy, xal &vTioTpdépws.

Mot &v BEAcopey TT.Y. V& EYUEV

oty +84e=(atyHe) +B+D
TapaTnpoUuey 611 Buvapela vk Beowpev

G‘TE;Y'?'5+5:G*%Y+E+ﬁ+St (G‘:—Y—i‘E)—.BTB- “QoiE:

To &Bpolopa TOV oYeTIX®Y &plBpdy €xel tag adrdg 816t~
The peé 10 dBpotopa TOV Gplbpdv THe “ApBurTicig, FTol ioyver
6 vopog Thg dAdayfg T@v Béoewv TV mpocbetéwy xal ThHg dv-
TIXATAGTACEWS pepix®y €E adtdhv wé to dbpoliopd Twv.

’Ex TGV Tponyoupévwv EmeTar émiong OTi:

Awd vé mpocBéowpev Teplocotépoug TV dVo u¥ Opeoi-
poug &p1Bpovg, Suvdpeba va mpcobéowpev YwploTa ToLg Exov-
Tog TO TpdoNuUoY |-, YweloTd Tolg €xovrag T —, olTw 8€ wpo-
wimTovy Vo étepdonuol &ptBuol, Tobg omoiovg mpochétopey g
dvwrtépw xal TO &fpetopa TOVvTWY TAPlOTAVEL xai TO dBpolcua
Thv Sofévtwy dplbpdv.

Kata TaUta, Bid 10 &Bpoiopa Tr.X.

3 (5) - (+2)+(+3)+ D+ (+6)
1| &1 16 foov Tou —3-5+243—-7+6 Exopev:

3 5-7=—15, +24346=11 woi T8Aos —15+11=—4,
fiTol : —3-5+2+4-3-T74+6=—4

A (DHEDHEDHEDHED+(+6)= (.

‘Opoiws dix 16 &Bpoiopa T.X.

(+4) + (-5) + 0+ (— =)+ (+6)
7| Six To igov Tou 4 —5 + OA—‘;— -+ 6 Eyopuev :

- TR : B o i__ 1
4540 4 +6=4+0+6-5——5 =10-5+=4

T
‘Opofws Exouev Tr.X.
P e Il L e e Teries
BT e Sh e Mok T s o e

Karé v éxéAectv Ths mpdgews orriis Sév elvan dwdrykn v& ypa-
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QWUEV YwpioTa OAous Tous EvBiauéoous feTikoUs kai GAous ToUs
dpvnTikoUs TrpoofsTéous, &AAG oynuoTifopev kot elfsiav TX pe-
pix& &bpoicpaTa TGV BeTik®dv Kal dpnTIKGY Kol &roAoUBws To
TeEAikOv &bpoicpa ToUTwv. Y. +3-+0-1-2+1-64+4=89—_1],

2 146-5+5——-2-13-35-92.

"Emions ( Gv elkoAuvepeBa ) eUpiokopev 1o Earydusvov Trpoo-
fecews oxeTik@v &piBuddy, Tpoodétovtes &ls TOV TWpddTov Trpoo-
Betéov TOv delrepov, els TO EEorydpevov TOV TpiTov K.TA. kKol ypd-
popev TO TeAikov &Bpoicua xwpels v& ypdeowpsy Td évdidusoa ( pe-
pixa eSaydpsva ).

Thy. B1x 76 3—5+6—7 +2—1 Aéyouev -3—5 igov —2
( Xoopis v 7O ypdowpev ), dxoroubws Aéyopev —2 - 6 foov + 4
( xwpis v& 10 yp&owuev ) kal &v cuvexsigq Aéyopev -4 —7 foov
— 3+ dxoAolfws Aéyopev — 3 + 2 ioov — 1, &xorovBus — 1 — 1 icov
— 2. "Apa, Aéyouey, 10 {nToUusvov &bpoiopa elvon — 2.

Il. TEQMETPIKH ATIEIKONIZIZ AGPOIZMATOZ

§ 12. AuvvdpeBa va &meikoviowuev yewpeTpik@ds THY Trpdo-
fecww TRV oxeTk@v opBudy Eml ToU &fovos THY TeTunuéveov
Ak v& TapacTriowpey .. TO &pooua —8 + (+ 3 ), dvayw-
poUpey &mo TO onueiov foTw A, TO dmolov TraploThvel Tov — 8
emi ToU &fovos kal Trpoywpoluey Tpds Ta Sefid ool kard -+ 3
uovdBas unkous. To oUTws eUplokduevov onusiov, foTtw B, Topi-
otaver 16 &poicuax —8 + (+3)=—5 (ox. 4).

A _-B+3=-5 -4 .8-4

= e B " o A

Zx. 4

Mix va ebpwpev TO omueiov, 16 &molov ToploTdvel LY. TO
&Bpoiopax — 4 + ( + 8 ), dvaywpoluey &md TO onusiov ToU &Co-
vos, TO Omroiov TaploTdvel Tov — 4, fotw 16 [T, kai TTPOYWPOUUEY
Tpds Ta Sefix alrrol xord OkTdy povddas prikous, STe eUpiokopev
TO onueiov, éotw A, Taplotdvov 10 —4 - 8 = L 4.

YneromoiBnke amné to votitouto Ekmaideutikiig MoMmikrg
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"Aexmnaclig

27. Elpete T& koTwTipw Eforydpsva KaT& TOV QUVTOUMTEpPOV TPOTOV Kal
drreikovioaTe QUTA ¢

1 2

o) 34 5-8-7-11-15+ 6+ 0-3  B') 1653+ 47-5—6— 5 + = + 11
) 4 2 3 ¢ -
3 = + o 572+ 1-13 &) —13,5+ 17,18-5,6—7,8—15
¢ T =ik
€) — 5 + 4 — 54 — 2542
2. APAIPEZIZ
§ 13. "Eortwoov T.x. 8Uo oyxerikoi &pifpoi 4 7 kol — 5

ZynuatiCopev TO &Bpoiopa (+7)--(+5), TO OSmolov eupiokeTal,
&u els TOv (+7) mpootiowuey OV (+4-5), &utifetov ToU (—5).
"Av gls TS &Bpoiopx alrd (+7)+(+5) mpoobéccouev TOV BeUTe-
pov &k TGV SobévTwov apifudy, Tov —5, B& eUpwpev

(D) (2)= 1)
fiTol TOv Tp&dTov Apifudy éx THY Bobévrwv. "Ev yever :

AoBévtwy §Vo cyetixdv dplBudv, Omapyel €lg Tpitog oye-
Tixdg &piBudg, 6 dmoiog, mpooTiBéuevog elg TOV Eva TOV dobeév-
Twv, 6idel Tov dARov.

Mpéyuart, &v a, P elval BUo Bobévtes oyxeTikoi &pifuol kai
BEAwpEY v slpwpey &p1Buodv, © otoios TrpoaTiBEuevos gls TOV B T.X.
v 8i8n &Bpoiopa TOV «, oxnuoTifouev TO &bpoicua o+ (—PB )
&md TOV Tp@TOV Kal TOV &vtifeTov ToU Sevtépou P, Tov —P. Tla-
patnpoluey Tdpa 6Tt aUrds & &piBpds o + (—P) elvenr & EnTou-
pevos. AT, &v alirros TrpooTedi) eis Tov B, Ba Excopev
Btot-(—B )—a-t (—B)+(+B)=x, Emaidh elvan (+P)+(—P)=0.

MMopetnpenTéov OT1 :

AoBévtog oiovdhmote oyetixol &ptBpod, Umapyetr elg xai
wévov &piBudg, 6 6moiog, mpooTiBépevog elg Tov SobBévta, Sider
dBpotopa Tov [Stov. ‘O dpBpdg adtog elvar o 0.

Mpérypo, Exopev T.X. a+0=o, p+0=Pp kTA. A ToU-
To Aéyopev OTi:

Té pndév elvar 6 &pibpdg, & émolog, mpocTiBépevog €ig oi-
ovd¥jmote dAAov, 8ider &Bpolopa TOV EAAov.

YnoionoiOrke amoé 1o ivotirouto EknmaibeuTikrg MoAmkrg
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§ 14. Kahobpev Siaopav oyetixod dptBuod B amd dA-
Aov a, TOv dpiBudbv, & bémoiog, mpooTiBépevog eig Tov B, Sider
&Bpolopa TOV a.

‘O &p1fuos alrds, kaTd T dvwTépw, elvan & a+(—B)=o—P.

“QoTe, N Biogop&k ToU B &od TOV « elven o —B. “Ex ToUTwV
TapaTnpoUpey &1 :

‘H dixpopa o peiov B edploxetal, av eig 1ov a mpochécw-
pev tov &vtifetov tob B.

‘H mpa&is, pé thv omoiav cUpiokopev v Siapopdv oxeTikolU
Gp1fuoU B &mo &AMov a, koAeiTal daipecig: O o KoASITal pel-
wTtéog, O P acpaipetéog, 1O 3¢ oUuPolov Tis &euipécews elvan TO
— (mwAfv ), mBtpevov peTalU TOY o kai B, fiTol ypdpopsy o — P.

Hapadelypara : (4+8)—(+3)=(+8)+(-5)=(+3)=3,
(—5)—(—6)= (=5)+(+6)=1,  (~3)-0=(-3)+0=(-3)=-3.

2 e s 2Nt LN 4 NS Dy 5
(_'3—)'(+ s)“ ("'3) : (‘ 6)”(‘ 6‘)+ (_F)_(_F)“ R
O—(—1)=0+(F+D=(+7)=-+7=7, 0—(+5)=0+(=5)=(-5)=-5.

§ 15. lavamjonoiz. ‘H Bicgopa &piBuol Tivos .. a &md Td
0 iooUTtot pt O—a=—q, fjTot pt 1oV &vtifeTov Tol a. "Apa :

"Ev® eig v "ApiBunTtumy ¥ dpaipeoig &pibpod tivog Sia-
@opov Tob 0, m.x. Tod 3 amod vo 0, elvar &dbvatog, wé ThHv
xenotpomeinoly TOV dpvnTix®v dplBudv ¥ &paipeotg abtn xai
naca o6poia elvar duvath.

B 9 C3)=01L3)—3, - 0—(E1)=0:4{-1)==I,

0—4=—4, 0—(+3,25)=0+(-3,25)=-3,25.

§ 16. Ai iBidtnTes Tfs doapiosws &pBudd v Ths ApBunTIKAS
dAnfevouv kal Biax TNy &oaipeciv  oyeTik&vV  &pifudy, &model-
kwUovTal 88 eUkdAws.

'Aoxfoelg xal tpofAnfparta

Ouas wpwTn. 28. N& elpebolv al Biapopal:
A Ayt R e T 5 00 (=013

WYnoionoiOrke amo 1o ivotirouto EknmaibeuTikrg MoAmkrg
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¢) 2,25 — (— 1,65) ot') 2%—(_3%) z) 9__1,__(_7_%_)

1) Acifore 611 elven a—P= (a+y)—(B+ v )-
‘Opdks deutépa 29 Edpete T& #oydpeva T@Y kéTwd Trpdfewv :

&) 120419-(-18) B) —17—(-)+(+8) ¥) 5 5 + (6 ) —( - =)

&) lcifore & et a—P=(a—y )—(B—7 )-

30. Elpere T& Eorydusva T@V kaTwh Tpdfewy :
a) 2—7 P$Y8=-10 ¥ L5=—22 B)15=—230 ) 125565
ot1’) Aelfare &7 elven a— (B+y)= (a—B) — v.

‘Opds TpiTn. 31. AUfdver Tis TO EvepynTIKOV Tou Kai EAQTTCOVEL TO TO-
BnTikdy Tou kard 1 564,20 Spy. Tiva petafoAnv abaivel /) weplovaia Tou ;

32. *EAartdover Tis TO EuepynTikdy Tou kata 15484,3 Spyx. kal alifdver 16
TafnTikév Tou kaTd 162 384,70 Spy. TMoiav perafornv madaiver 7 weprovoia Tou ;

33. *Avaywpel TIS £k Tivos dpicpévou onpsiou A. Babifer &’ eudsias SBoU
238 pétpa Tpds T& Befi& kai @B&vel els TO onusiov B. TTdoa pérpa mrpemel v Po
8ion ix ToU B mpds T& &pioTepd Emi TR oUTiis eUfeias, &1k va ofdom els TO
onueiov I, &méyov &md Tou A 4 846 pétpa ;

34, Xéver Tis 15 016,3 Spy. TTooa mwpémrer va kepbion Bik va £xn 8 958,65 Bpy-
TepioooTépas TV Sowv ElXEV APYIKES :

|. AATEBPIKA AG@POIZMATA

§ 17. "Eorw 10 (+5)—(+3)—(—4). A& va eUpwpev aUTO &PKEl
amd 1o (+5) v& &paiptowpsy 16 (+3), Ste eUpiokousv (+-2).
"ATto T Eayduevov ToUTo (+2) vk deaipéowuey TO (—4) kai eU-
piokopev  (+2)—(—4)=(+2)+(+4)=+6.

‘H dvotépw Ekppaols kai &AAai Trapdpolal Aéyovtar &Aye-
Beixa &bBpoiopata. "Hron:

"AdyeRpov dBpotopa Aéyetat pia dxolovbia mpocHécewv
xal &paipéoewy, ai omoial onuetdvovTal €mi OYETIXDOV G-
ppdv.

§ 18. "EoTtw TO &AyePpkdv &bpoiopa a—(+PB)+ (—y)—(-95)-

O& Beifwpev 611 ToUTo fooUTtan pé o+ (—B)+ (—y)+(+5).

AddTa

A Ty eUpegiv ToU A v eUpectv ToU

a=(+B)+ =)= ) gt (=B Y+ +5)
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1) Ao 10 a f& &paipe- 1) Eis T© a 6a mpoocBécwpey
cwpev 10 ( + PB). 76 (— B ) dAA& TolUTo elvat TO auTo

pE TO v &paipéowuey &TO TO o
70 (+B) (xata TOV dplopdy TS
APAIPETEWS).

2) Eis 10 & aydpsvov, T0 2) Eis 10 &§aryduevoy, TO oTroi-
otmoiov B eUpedi}, 6& TpoocBé- ov B eupedi), O& Tpoobiowpey
cwuev 170 (—y). T0 (—Y).

3) Amo 1O véov efarydpe- 3) Eis 10 véov efoyodpsvov O

vov B& &paipécoopey TO (—8). Tpootiowuey TO (+8)  dAAX ToUTo
elvot 1O aUTd pE 10 v dgaipéow-
pEV &mo TO foryduevov TO (D).

‘Emopévas elvat 1 a—(+P)+(—y)—(-B)=a+(—B)+(—r)+(+95).

*Hto1, &v &AyePpikdv &Bpoicpa SUvaron va Tpoard) els &AAo
ioov Tou &Bpolopa OXETIKGDV &pibpdy, kol dvTioTpodpeos. TT.y.

S (=B (+7)+ (8) =c—(+B) +(+¥)~(+5).

’Ex ToUTwv maparnpolpev &7 :

“Otav eig &AyePpixdv &Bpotopa dpBudg Tig éxy mpod av-
T00 1O - ToTe & &4pBpog adToég mpootiBetar, évd dérav Exp
mpd adTob TO —, TOTE ¥ douipeltat 0 &ptBpog adToég N mpoo-
tiBetar 6 &vtifetdg ToU.

’Exk TGV dvwTépw O8nyoUpevol deyopsba OT1, &v o elval api-
Buds Tis (Si&gopos ToU 0), TO - TaploTével TOV a, £v@ TO —a Tra-
plotavel Tov &vrifetov ToU a. OUtews éxopsv:  —+(+5)=+45,

—(+7)=—7, +(3)=-3, —(-6)=6.

‘H &vwTipw ouvbrkn dUvaTal v ékppacti] kal s E&fjs :

Avo Siedoyind cOpLola elg dAyeBpixov dbBpotopa éx TGOV -
xai — dVvavral va dvtixartactabolv pé €v povov, To0 |- pév,
av ta dVo dradoyixd ocVuPBora eivar ta adtd, pe 1o — O€, av
Ta drxdoyixa oOpBola 8év elvar Ta avdTd.

*Htoi: 1) "Av 17& Biaboyika oUpPoia (els dhyePpikov &bpoi-
opa) elvan pé Ty oepdv + -+, G& dvTikaraoTafoly pé 4.

2) "Av 1 Biodoyika oupPora (els dAyeppikov  &bpoiopa)

elvon pé v oeipdv — —, 8& avmikoTacToBoly pe +.
3) "Av 1& Biodoyikd oUpPora (els dAyeBpikov  &bpolopa)
elvar pé TV oelpav + —, 8& dvTikaTaoTaboUy pé —, Kol

WnoionoiOrke amo 1o ivotirouto EknmaiSeuTikrg MoAmkrg
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4) "Av Ta BixBoyixka oupPora ((els SAyeppixkov &Bpoiouco )
elvanr pg THv oeipav — +, O dvTikataoTalolv pg —.

Ot Exoper  (+3)—(—6)+(—B)—(+7)—(~1) =

e MNET RS SRS SR AL T

§ 19. KohoUpev &poug dAyePpixoU &fpoiopaTos Tous d&pi-
Buovs, oi omoiol TO &mwoTeAoUy, EkxoTos TGOV OToiwv Exel TO Trpod-
onuév Tou + 1| —.

OUtws el TO &AyePpikdv &fpolopa a— P+ y — 8 —e ol Spot
Tou elvar a, —B, y, =8, —e. KoT& TalUTa :

IMav dAyePpuedv &dBpotopa eivar &bpolocpa TV Spwv TouL.

My. 70 (+5)—(—4)+ ( + %)—(—8) elvan &Bpolopax TV (+5),

_(—4);( . %), —(—8), fitor TV +5, +4, +_2_

5 —+8 kai &yopev

(5~ + (+ 5 )~(-8)=5-+4+ = +8=17+ = =17 =

Zuppwvws pE Tas i81dTnTas Six Tous TpocBeTéous &S Trpoo-
Béoecds oyeTIKGY Ap1Buddy, Exopev OTL:

Eig dAyeBpixov dbpotopa duvapeba va dArdEwpev thv Béory
T@v Spwv Ttov. TLy.elvar o—P+y—8+e—n=e—B+y—m-+a—3.

Eig aAyeBpuxov dfpoiopa Suvapeba va avrixatactTAcwpev
pepixobg Bpoug Tou pé o &bpotopd Twv, xal dvricTpdwg, du-
vaypeda eig dAyeBpixdv dbpotopa va dvTixaTacTiowwey €va Gpov
weé 16 dbpolopa EAAwWY, TGOV Omoiwyv avTog elvar dbBpoiopa.

*Hrot :

*Ioyver nal 81° dAyePpixov &Bpolopa 6 vopog THg &AAayg
THlg Oéoewg TV TpooheTéwy xai TG AVTIHATHOTACEWG TPOC-
fetéwv S1a Tob &Bpoiopatos Twv.

Mg —(5)+ (<T)—(4+4)=5-T—4= (5-T)—4=—2-4——5,
10-CEDHEB- BN -3)=145-1-3--10-10-6.

*AgoU dAyePpikov &bpoioua SUvaTan va Tparri) els &AAo icov
Tou &fpolopa oXETIKDY &plBuddv Kai &GvTIOTPOQwS, ETETCN &l -

Awa va mpocBécwpev dAyefpixov dBpoiopa elg oyetinov
dp1Budv, dpxel va mpocBéowpev eig Tov oxetixov apibudv Tolg
Spoug Tob &Bpoicpatog, €xactov Smwg elvar eic T0 dbpoloua.
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x. o+ (B—y+08—) = a+}+p—y+56—-.

Awd va mpocBéowpev SoBévta dAyefpina &Bpoiopata, dpxel
va oynpaticwpev &v dAyeBpuxov dbporopa pé dpoug Tobg TdOV
S0Bévtwy &bBpoiopdrwy xai €xactov 8mwe elvar eig o Sobév
&Bporopa, €ig td omolov Vmdpyet.

M.x. (x+P—y+8)+(—e+i—n)=at+P—y+8—e+in.

§ 20. "Otav eig 508év dAyeBpinodv dbpolopa dAAGEwWREY T&
mpéonua TV dpwv Tou, mpoxLTITEL dAyeBpxdv dBpotopa dvrtibe-
Tov To0 SoBévtog (Fjtot to éExydpevov Tou B elvar dpBpog av-
tiBetog Tol EEayopévou aptbpod éx tob doBévrog dbpoiopatocg).

Adm, Six va eUpwpev 1O E€aryouevov ToU Sobévros &hyePpixol
&bpoioparos, O& eUpwpev 10 &bpolopx TV Bemik@dv Opwv Tou,
goTtw 8¢ 1) &mwoAuTos Tipn ToUTou A. "Emerta 8 elpwpey 1O &Bpor-
opa TRV &pvnTiKOY Opwv Tovu, Kol EoTw 1) &mwoAuToS TIMA TOUTOU
B. "Av peév elvan A peyaAlTtepov Tol B, 10 Softv &bBpoiopa ioolta
pé + (A —B). "Av 8t elven 10 A pikpoTEpOV ToU B, 16 Sofitv &bpol-
opa fooUton pe — (B —A).

"Av elvan A = B, 16T 1O 806év &Bpoiopa slvar foov pe 0.

“‘Otav &AA&Ewpey TO ofjux tkdoTou Spou TolU BobfévTos &A-
YePpikoU d&fpoioparos, of Getikol Spor 6& yivouv &pvnTikol xal
oi &puvnTikol 6& yivouv Bemikoi. Eis 16 véov aUrd &Bpoiopa, TO &-
Bpolopa Té@v BeTik@y Spwv Tou B& Eyxn &mwéAuTov Tipnv B, To &
TGV &pynTik®Y Spwv oalTtol B& Exn &mdAuTov Tiuny A.

"Av Aoirov elvan 6 A peyodUTepos ToU B, 1o &§oryduevov (Tol
veou &fpoicpaTos ) 8a loolrar pg — (A—B), &v 8¢ 10 A elvan -
kpoTEPOY ToU B, 1O v Aoy &bpoioua ioolrtar pt + (B—A). av
5¢ elvan A = B, 16 &Spoiocua icoUran pt 0.

Maparnpoluey Aormmov 611, Kol katd Tds SUo TepirTdoes 1O
e€arydpevoy ToU &1’ GA\Aaryfis ToU TrpooTipou TGV Spwv TPOKUTTTOV-
Tos &BpoicucTos elvan &vtiBetov ToU &oyouévou ToU Sobévros &-
BpoiopaTos, Stav 8 A = B, Exopev foayduevov 0, T6 Smoiov Exe
avtiferov 156 0.

§ 21. Awx va dpaipéowpey dAyeBpindy dBpolopa &rd oye-
Tixdv GpBuby, dpxel va mpochéowpev eig TOV &piBupdv Tolg
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8poug Tob dbpoicpatog xai xabéva pé AAAaywévov TO TPOGTLOY.
T.x. &yopev —a—(P—y+8)=—c—P-+y—>5.
MdT1 (ko TOV Opiopdv TTs &oealpfosws ) Gpkel v& Trpocté-
owpey gl T — o TO &vTifetov ToU PB—y+8, TO oTmrolov elvan, dos
GvwTépw Eidopey, TO —PB-+y—8.

§ 22, ’Eviote mapaisimopey TrapévBeciy, Evtos Tfs Omoiag U-
Tépye &bpolopa &piBudv, kol &v pEv PO aUTiis Umdpyn TO +,
Ypépouev Tous Gpous ToU dbpoicuaTos ExaoTov pE TO PO aUToU
ofiua, &v 8¢ Tpd alThis Umdpyn TO —, TOTE ypdgouey Tous Spous
ToU &BpoioucTos, &AM EkoaoTov pé &vTifetov ToU Trpd aToU Trpo-
ofjpou. TLy. Exopev :
+(3-5+6-7)=3-54+6-7, (—o—P+y—08)=—a—P+yD,
—(3-5+6-7)=—3+5-6+7, —(—a—P+y—-8)=a+p—y+38.

'’AvTioTpd g ws. Eviote els dAyePpikov &bpoloua ypdpousy
ToUs Opous Tou évTods TrapevBéoews () dyxuAdv [ ] ), kal &v pév
Tpd aUrtfis Béowpev TO -+, EkaoTos Opos évTos oUrtfis B Exm TO
Tpoonuoy, 1O &rolov Exet kal gis TO Bobtv &Bpolouc, &v G& Béowo-
pEV Trpd arTiis TO —, EkooTos TGV vTds aUTiis Spwv Ba Exn TO &vTi-
BeTov ékelvou, TO OTrolov Exel els TO Sobiv &Bpolopa.

MM.y. #xopev —3+5—7—8-+415—6=—3+5—-7+(—8+15-6)

—3+4+5—7—-8+15—6=—3+4+5—T7—(8—15+6)
at+p—y+8—e=atP+(—r+5-%),
o-+B—y+8—e=atp—(y—0-+¢).

Il. TEQMETPIKH ATIEIKONIZIZ AIA®OPAZ ZXETIKQN APIOMON
"H KAl AATEBPIKOY A©POIZMATOXZ

§ 23. AuvdpeBa V& XTTEIKOVICWUEY YEWUETPIKGS THY &paipe-
g TAY oXeTIKGDV &pibpdv émi Tiis evbeiag TGV &piBuddy s EERs.
*Eotw &1 Exopev THY Stagopdy —4 — (+5)=—4—-5=—9.
Evpiokopev TO onuelov, TO omoiov TrapioTavel 1O — 4, EoTw TO
A, tml Tis elfeics TRV dpifpdy kal TpoxwpoUuey & aUThs &-
proTepd oTol KaTdr 5 povadas, &Te eUpiokopey, foTw TO omueiov B¢
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TO Omoiov TrapioTavet v dlagopav —4—(+5)=-9 (ox. 5). Aix
v& TrapaoTiowiey THy Sixgopay K. —7—(—4)=—T7+4=—3, mpo-
XwpoUpsy £k ToU onuelou, forw A, &mi Tiis e¥feias TGOV &piBudy,
TO Omolov TraploTdvel TOV —7 Kot Téooapas povddas mpos T& Be-
§ia alrroU émi Tfis elfeias kai eUpiokopev onuelov, fotw I, Tapl-
oTdvov TNV Siagopav —3.

8 -7 el
O TR i R L [ S R R

. "D

Kat' &uddoyov Tpomov épyalopeda Six va TrapacTrowpey
aAyePpikdv &Bpolopa émi Tiis eUfeias TV &p1Buddv.

’Aoxnocelg

35. Elpete T& karwh Eaydpsva Kal TapaoTioaTe aUTA YEWUETPIKES.

N s g e B ARy B')—B—E% +4k8—7—%
: : 3 : o A N
Y) C4+58)+ 02140 8) (- 5+ 5-1) + (5 -5 +5-8)
eyf3_ e AN o e 1Y i e i
)(3-5-6-7, 3) (24.%2)07) \32—4——6)+7—(3—2+ 8-3)

36. Eils 70 3—5—-4+7—8—1—15 Béoore pévov Tols Spous TpiTov!
TEpTTTOV Kal EkTov fvTds TapevBioews kaTodAfAws, GoTe TPd alTiis vt Tl 16

+ kol EmEiTa wpd Tiis &AATS TapevBéosws TO —.

37. Eis 16 &Bpoiopax — 6 l— +7—-12-7+ 5%—3— féoare pévov ToUs &-

2 4
pous TTp@ToV, TPiTOV Kai TeAsuTaiov kaToAAfAws Evrds TrapevBéosws, doTe Tpo
oUThs v Tedf) TO —, kal EmelTa PO Thjs GAANS Tapsvdicews v Tebi] TO 4.

3. JOAAATIAAZIAZMOZ

§ 24. IMoAdanmioociaopds oyetived &pBpod a émi &Adov B
Aéyetar M| mpdkig, pé v dmoiav oynpotiletar éx tod « Tpitog
&p1Buég, Smwg 6 B Sdvartal va oynpatiedf) éx Tig Betixiic povd-
Sog xai T@v pepdv adTis.

Ol Bobtvres &pibuol Aéyovtan mapdyovtes (6 a moAlamAa-
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clacTéog kai © P moAAamAaciacThg). ‘O mpokUtrTwov Gpifuds éx
ToU ToAAamAccicouoU AfysTal yivopevov, TO 8& oupBolov Tfis
p&€ews elvon T& - | TO X (&mi), Tibéuevov peTtafU THV Trapa-
yovtwy. OUTws & ToAlamAcaoiacyds TV o« kai P oupPolileTan
ME a X B A a- P, TO 8¢ yivdpevor oTédy pE af. "OTav & els TGV TTo-
paydvtwy elvar 0, TO yivopevor pileten Toov pe 0. "Hror mr.y.
«:0=0, 0:a=0, (—3):0=0, 0-(7)=0, 0:0=0.

a’) Mag noAhanAacidlopey dpiBpoyv €ni GAAov BeTikdv.

Kata T& dvewTéped, TO yivouevov w.x. Tou (—+-4) emi &Alov
.y, T (+3), &véyeron eis THv eUpeciv TpiTou &pibuol, & Omroios
oxnuoTifeTal €k TOU TPQTOV (+4), O6mws 6 &eUrepos (+-3)
SUvortant va oxnHaTiodf] &mo Thv +1. Emedn 10 (+-3)=1+1+41 6«
txopey (+4) (+3)=FD+HD+(HH=+12.

"Ouoiws (—8) (43)+(8)=(-8)+(-8)=—24.

Hoyi 1o (—-9)-—34—- onuaivel v eUpwpev TO TETapTov Tou — 9
kol ToUTo va moAAarAacidowpey €mi 3. "Htor Exopev : (-9)--3—::

9 27 3 3 .
— _4}_'3:(_'47)t_6‘5f' Etropévess :

To ywépevov oyetiod &ptBuod émi dAAov BeTixdv €xeL amé-
AuTov P&V TIEMY TO YWWOUEVOY TAOV GTOAVTWY TLL@OY TV Topa-
yévTwy, mpoonpov 8¢ To Tol moAAamAxclacTEéOL.

6') Na¢ moAAanAacialopey apidpdv éni &AAov dpvnTikov.

"EoTtw 61 {nTeitan TO yivdpevov (+8)(—3).

To (—3) BuvaTtan va yivy &k Tfis +1, éav AaPcopev Thv &uTi-
Betév Tns —1 kal TaUTnv Emavah&Popev ds TrpoofeTéov Tpis. “Apa,
Bix va eUpwpey 1O ywopevoy (+8) (—3) 8& AaPeopev TOV avtifeTov
ToU (+48), SnAadn Tov (—8), kai ToUtov 8a EmavoA&Pwpey Tpis S
mpoafeTtor. "Hrot 6a elvan :

(+8) (=3)=(8).(+3)=(-8)+ (-B)+(-8)=—24
M TOV alTov Adyov Afyopev 611 (—8)-(—3)=(+8)-3=24. "Apx:

To ywopevov oyetixob &ptBupol émi &AAov dpvnTixdv Exet
GmoAuToy WeV TILHY TO YIVOpevov TAV GmMOAVTWY TLLOV TV
napayévTwy, mpéonuov 8¢ T dvtifetov Tob moAlamAaciacTéou.
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Tl.x. elvan (-—~9)-(—%)= _ﬂg' (=5)-(—6)=30:

’Ex Té®v Trponyovpévwy ouvdyousy TOV EETlS yEVIKOV Kavova :

§ 25. Awa va moAAamAacidcwiey §Go oyetixods dptbuoic,
moAAarAacialopev Tdg &TOAVUTOUG TLRAS TwV xal TO YLVoLeEVOV
AauPdvopev peé To |- pév dv ol mapdyovreg elval dudonuor, pe
T0 — 8¢ &v elval érepdormpot.

§ 26. '’Ex T®v dvwTépw Emetan 611 of = Ba. AdTI KoTd TRV
eUpegiv 1ol yivopévou TGV &moAUTwy Ty T@v Blo mapoydvtwy
a, P elvon &Biagopov Troiog £k TV TrapaydvTwy AcUPAVETAl KaTd
oelpay TpdTos 1| SeUTepos. ‘Emropévews, 6 vopog tig avrtipmetabé-
cewg T@OV mapayovtwy (81 dpbpods T TApBunTinig) ioylel
wai Sta 8Vo oyeTixolg mapdyovTog.

§ 27. MNvdpsvov ToAAGY Trapayodvtwy Opilopey kabos xod &g
Thv "ApiBunTiknv.
M. 3-(2) (4)=[-(5)]-(-D=(-15)-(—4)=60.
"Ev yever Exouev: ofy= (o) y
oByB=(aB)y-5—(oPy) 5 (aPyd)
“Hroi: ) (3)(+5)-(—2)-(-1)-(5)=(-15).(-2) (-1)-(-5)
= (+30)-(=1)-(=5)= (=30)-(~5)=+150.
B 321 GE2)= (16 (1) (F5)=(=6):(+5)=-30
’Exk ToUTwv TrapaTtnpolpey o711 :
To ywopevov moAAGDY Tapaydvtwy Exel dméAuTtoy Pév TLunV
TO yvopevoy TOV AmoAVTWY TILOY TOV TapayovTwy, TPooTL.0v
8¢ 70 - pév dv 1o mANfog TGOV dpVNTIXGV TapaydVTWY €lval
dptiog aptBuog 1 0, 60 — 8¢ av 10 mMARfog TOV dpvnTIKGY Tapa-
YovTwy elvatr dplBudg meprrtdc.
Eivatr poavepdv 1t to0 yivomevov moAA&v dAyeBpix@y mapa-
YovTwy 8év petaBdidetal, av dAAaybf 7 Béoig TOV mupayévTwy.
"Av €ls TGV TapaydvTwy yivopévou TTOAAGY TaparySvTwy elva
0, 16 ywodpevov elvan 0.

Tx. (45)-(=3)0-(+6)=(—15)0-(+6)=0-(+6)=0.
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TIOAAATIAAZIAZMOZ APIOMOY EMN + 1 "H ET — 1

§ 28. MopatnpoUpey 671, TOAAXTAXCIAOHOS &AyePpikoU &pi-
Buol émi + 1 pév onuadvel abrdy TOV &p1Budy, Emi — 1 B2 Tov avri-
fetév Tou. OUtws Exopev o (+1D)=a, a{—1)=—a-(+1)=—«,

l'(+a)=(Fa) (+1)=+4
(1) (o) = () (—1)= (- (+-1)——
(—1)- (0= (o) (—1)=(+)(+ 1) =+,
My dven s i(—4)l=l-(=B)— Gl pd—& (+= B33,

7 L, i
(5)-(=1)=(-1)-(=5)=+5, 5 (~D=D)- (+5) =— 5
Al id16TnTes ToU yivoptvou &piSuddv Ths CApifunTikfs &An-
Bevouv xal &Tav of Tapdyovtes elvan oxeTikoi apibuoi, 7 &rddeaidis
8¢ elvan eUkoAos.
O¥rew )., &v elvar o = B, 8& elvan xai pa = pP, Spov «, B, p
glvon olo1dnymoTe &p1bpuoi.

’AexfoetLg

‘Opds mpoTn. 38 N& ebpefolv T& yrvopsva :

o) (-5)-(+8) g (+18)-(—4) Y OG0

B (=)0 ) (8,4)-(—6,6) ot’) (—9,8)-(8,5)-(4,3)-(2,3)-
L) Asi€orre 11 Py = y-a-p-8, Stav @, B, ¥, & elvon oxemikoi S&pibpoi.
‘Opds devTépa [39] ‘Opoiws elpete T& Earydpeva TV k&Twd Tp&Eecov:

) 3976 N B (+9,46) (- 35)
Y D) vey (+45) -6.8).

@ ‘Opoiws T :
3

va) (114~ 5)-(=35) N BY (BD-6)8) (D)

vy) (H1)-4)+8)-(+5) 8) 0,6 [ (+9,74)-0,9-(+6.5) ] =03

L4“IJ EUpete Ta E€arydpeva:

V&) (-3)(41)-(-2)+8-(-24)-(=3)

¥ B (-5.1):(=3.2)-(-1)-12:(-3,2)- (-4)-(-1)-20.
42. Eopere Ta: a) % . (—-g—) .(___) (2--5-8)

B) (=32)- (-—i + % —04)7 < [ 0,01+0,0l-(—5,4)J
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43. Edpers To 0,53-(—1,2)-(—3—4)+19-(-0,45).
44, Edpete T&:
7 53 ; 1
R iy
&) (=3)-(-5)-4.0 g) (=3)-6:0.-(=7)

or) Acifare Snielvan a-B-y -8.e= (x-e):-P.y-§ émova, B, v, 5, ¢
elvon oyeTikol &pifpoi.

L) Aciore M (ofy) - (Bel)=a:-P-y-B-¢-§, &mwou ol mapdyovrss a,
B, ¥ kai ol §, g g, slven oyemikoi &pibpol.

4. ATAIPEZIZ

§ 29. Qs yvwoTov, &vtioTpogos &piBuds .y, ToU 5 (Tfis "Api-

SunTikfs) xoAeitar TO %. 6 oTtroios, ToAAoTTAacialopsvos &mi ToOv

5, 8ida1 yivduevov % haks, 1. "Eotw oyetikos &pibuds a, Sikpopos

ToU pundevos. Tnv Ekppaciv didepopog Ba TapioTdvwpsy pé 10 olu-
PoAov ==, Ba ypdgwuev 8¢ a0 kal 6 dmayyéAlwpev: o Sidpopov
ToU pndevds. Keholpev dvriotpoov ToU « (= 0) Tov &piBpdy, 6
oTrolos Exel &roAuTov TIUNV &vTioTpogov THs &TOAUTOU Tiufis Tol

\ . . TEE ~ » ton 1 kb
@ Kol TTPOCT|MOV TO QUTO HE TO TOU «, T)TOl TOV e nX avTicTpO-

= 1 : = % 1 = & . 1
@os TOU — — elven 6 — 8, 100 —6 & — ¢ ToU —34 6 Ve
10 53 & " : = <
S, O +1 0 —-1Ko:l"rou—10—1..

T yivopevov oxeTikoU &pifuol ( 540 ) &mi TV dvrioTpoedy Tou
icoUtan pg 1 Tl.y. T ywdpevov 8- % 1, ToU A%‘ (—8) =
8
= = —8— +— 1 x.T.A.
AoBévTwv dVo oyeTix®v dpBudv o xai B (évd elvar Ba)
UTtdpy et TpiTog oY eTINOg GpLBudg, & ditolog, toAAamAccLaldpevag
éri tov B, 8ider ywvépevov TOV a.

(IJ!GO

IMpdryparmi, Gv mapaoThiowpsy pé y Tov LntolUpevov &piBudy,
TrpéETel va Exoopev ¥ - B = a. TloAamAaciédopev Tous foous alroUs
ap18povs &l -é— , 61 Aaupdvopey :

1 1 = 1 1 5 1 o
O R IR LR D WA S S
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Kai 16 SvTi, &v TOAACTTAXGIGTWUEY Tov ¥y ©§ Tov Toov Tou

Lo L c S — . — =
5 fm B, Exousy 4 Pt e B

§ 30. Awipesig oxetixod &ptBuod a &' dAdouv B (+0)
Aéyetar §) mpakig, pé THy omolav ebpioxeTal TpiTog oy eTINdg dptL-
Budg v, 6 dmoiog, moAhamAacialopevog €ni Tov 3, didel yvopevoy
OV o,

Ek Tév BoftvTwy dpiBu@dy & o ‘Aéyeton Siaipetéog, © B Siat-
pétne, xal & {nToluevos ¥ mmAixov, TO 8¢ cUuPorov Tfis Bicupe-
oeews elvan T (1) (8ié f) mpdg) kol ypageTon peTalu TOV a kai P.
To mnAikoy ToU o : P oupPolilopev Kal pe —; AfyeTon 08 T} TTapd-
oTOOIS QUTH KAQOHGTIKY T dAyeBpixdv xAdopa ue &ptBuntiv TovV
o kol mapovopasTnv TOV P, kai lven ; = —é—

*Eotw 6Tl InTeitan 1O TnAikov .. (48):(+2). MNMapatnpoU-
pev &M & InToUpevos Gpibuds O& Exm Tpdonuov 4. Aidmi TO
yivépevoy TolU nToupévou &piBuol i Tov Sipétny (+2) Trpémel
v& elvon BeTikdv, &eoU & Siwperéos (+8) elvon Betikds. “Emeadn
8¢ 1) &méAvTos Tipf ToU TmAlkou TroAAammAaoialonévn &l 2 TrPETTEL
va Bi8n ywépevov 8, B elven fon pe 8:2 = 4.

*Hrol Eyopev (4-8):(+2)=(+4).

"Eotew 6m InTeitan (8):(—2). 'O InToUuevos &pifuds Sa &xn
T6 Tpdonoy —. AloTi T ylwousvov autol &l Tov Siaipérn (—2)
Tpémel v elvon SeTikdy, émeldn O Sicpetéos (+8) elvon BeTiros.

"Apa Eyopev : (+8):(—2)=(—4).

*Emrions eUpioxouev, okemTouevol Suoiws 6T elvat -

(B mtl (B)=— T m =20 TApa

Té mnhixov Tig Stapécews SVo SobBévtwv oyeTixd®y dpi-
Budv Exet dméALTOY TIERY TO TNAIXOY TGV ETOAVTWY TLLEOV TOL
Siatpetéon Sid Tod Satpérov, xui mpéonpov BeTixdy pév Gv ol So-
Bévreg GpiBpol elval dpdonuot, dpvnTixoy 8¢ av elvat étepbomuol.

JTapadeiypara : (—5) :(+6)= ——2—, (—-%): (+%):

15

1 il e 6 3 : B Ly e
—gia=(r5 ) s == — 5 D=+ =+3
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‘H Siaipeois &pifuoU Six ToU 0 eivon &ddvateg. AoTi, &v m.y.
Exwpev TV Biadpeov (—6):0, Imreitar &pifuds, ¢ omroios, TOAAX-
TrAcctalopevos &mi 0, 8i8e yiwopevov 76 — 6. ToUto Opws elvan &
Buvarov, B16T1 Tas &pi1Buos TToAAamAaoiatopsvos Eri 0 Siet yivo-
usvov 0.

*AAN’ oUBe va Bnuioupyfiowpey véov eldog dptBudv elvan SuvaTdy,
WoTE V& KaTaoThowpey TNV Siaipeotv Sid toU 0 Suverhu. Ao,
&v T.X. UnTipxE véos TotoUTos &pifucs, EoTw O a, 6 Otoios 8& elvan
TmAikoy ToU — 6:0, 8& &ywpsv —6=0.a. 'Eav moAAamAacidowpey
Tous iogous ToUTous Eémi TOV auTov apibudv, foTw TOV 5, Trpoky-
mrouy igol. "Hrot —6:5=0-a5. ’ANA&ocovres v Béoiv Tédv Blo
TeAsuTaiwY TTapayovTwy, suplokopsy —6'5= 0-5-a=0a (¢medn v
0-5=0). "AANA& 10 pév —6:5=-—30, 16 8 O-a=—6 (¢ Umobicews ),
&pa 8& Exwpev —30=—6, 16 STroiov sivanr &BUvaTov.

‘H Biaipecis to0 0 B Tivos &piBuol (=0 ) 8idar mrmAikov 0.
OUtew m.x. 0: (—7)=0. Aidn elvan 0-(—7)=0.

Al i&ioTtnTes Tis Biaxipeoews &pBudy Tis "ApBunTikis &An-
Gelouv kol Otav ol &piBuol elvan dAyePpikol, &modeikviovTan &t
eUKOAWS.

*Aoxfiaeteg

Ouas mpwTn - 45 N& ebpebolv T& TmAika :

a) (F2): (=7) PB) (45): (+9) ¥') (—49):49 &) (—1944): (=36)
') (+0,95): (+0,5) or’) (—349):1,8 ) (—1425): (=32,1)
n') N& 8axbij 6T «: B=(xy): (B'y), &v & «, B, v slvan oxemikol &piBuoi.

‘OQuas BevTépa.46. Elpete v& Eaydpeva :

cx')3—§7:(—!—g——):8 [3')(~9.6):0,7:6—;—

YD 4G (- ) )
47. "Opoiws Ta :
a) (34): (-9-8), B) (—18):9-(4):2, y') (=25):(=5): (-5): (-5)
48. N& elpeff) 6 dyvwoTos X, GoTe v& eivai :

a’) (—40)-x=160 P') (—6)x=24 Y') 12:x=48
8 ) (—3)-x=(~15) €) (3,4)x 1884 o7) (- 3—76 X= "17?

49. N& Berxbij o :
o) x: P= (x:p): (B:p), EvBa a, P, p elvar oxerikoi &piBuoi (p=0).
B (aBy):a=py Y) s (Bey)=(x:B):y.
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A'. KAAZMATA AATEBPIKA *

§ 31. Ta KA\&opaTa pE Spous OYXETIKOUS &pt pous, T& Omolx
KohoUpev GAyePplrd wAdopata, Exouv TAs 1816TNTas TV KAaoud-
Tewv pé Spous dpifuovus Ths “ApibunTikils, dmodeikvUovTon &8 ool
EUKOAGS Kad B1d ToUTo AvaypEPoMEy KOTWTEPW TS KUPLwTépas

€€ auTdOv.
1n, &g oyetixdg &ptbpog a w.x. duvatov va Bewpnbyn dg
xAdopa pé mapovopustiv 1, Sott 7:—7 — 4

2a. *Edv el¢ xAdope & mapovopaoThg Tou eivatl loog pé Tov
&pBunTiv Tou, TO xAdopa icobrtat e 1, jrot Exopev n.x.% ==

3n. Avvdpeba vi moAdamAacidowyuey 1) va Statpéowp.ev Tolg
Spoug ¥Adopatog émi Tov cdTov dpBuody (#0) xwpis va peta-
BAnON ¥ &Eia Tob xAdopoTog.

[ =
-y S|

OUTws Exouev T.X- g - ﬁ_‘}r g g , y=£0.
(+)

4. Avvipeda va GANGEwpey T& Tpdonpa TGV 800 Spwy xAd-
opatog ywpig v& petaPAndy f &Eia Tov. A1oTI dAAeyn) T&OV oT-
péroov TV SUo Spwv Tol KAdouaTos elval TO aliTd pE TOV TTOAAa-
TAcotaoudy EkdoTou Spou émi (—1).

OU0Tws EYOPEV TT.X.

w
W N D!

51. AvvépeBa va andomotfowpey €v xAdopa Sia dixtpecews
&V Spwv Tou pé ToV adTdv dpBupoy (- 0 ), d@v Sixipodvrar a-
xpLBdg.

OUroos EYOUEY TT.X. — 5 ...6.'.2,— 53 475 475-72 =
SR LT 4.2 22 S5¥2 - —5¥9.¥7

L5 el e a-Poy  Pry 4.c-p 4-p

= S 2 a & &2 a-8-y b-y°

* [Tp&dTos & "EAANY pabnuaTikos Awogavtos ( TAs 'AAeCavbpeias ) ESwreV auTo-
TeAf] onuaoiav els T& KAGopoTa.
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6n. AocBévrwv xAacpdtwy (TeplocoTépwy) Tob €vog pé Sia-
@opoug rapovopastds, duvdpeda va ebpwpev iodpBpa adtdv xai
avTigTtoiywg loa mpog adTd, €xovta TOV alTOV TEPOVORAGTAY, &V
TOAAATAACLACWUEY TOLG Gpoug éxdoTou TV Sobévtwy pé T yi-
VOUEVOV TV TEPOVOLACTOV TGOV dAAwV.
a &, Ta
B B B
@ - By - By o GE'E"B; S T o

TT.x. Exousv dix T& KAGoPpoTX

O T S T Y T
glvon 8¢ T& eUpeBivTa Sucdvuua.

Elven @avepdv, ém Buvdusba va Tpéywpev Sobévta ETepodvupa
KAGopoTa el Spwwwua, Sid Tfis Xpnoiyomoinoews Tol EAayicTou Koi-
voU moAAamAaciou T@®V TrapovopaoT®v Twv (&v elvon ToUTo okb-
IOV ).

7n. Té ywopevov o xAaopdtwy eival xAdopa (& &pltBuntiy
TO ywoéuevov TdOV dplBuntdv xal mapovopacThy 16 TGOV Tapovo-
pactdv TV dobévrwy.

Y a-y S e Y a-y

TT.x. &xouev i G Sk Y= e - s
B B pabit B Pa 1 p

8n. Awa va dralpéowpev &ptBudy d1d xAdopatog dpxel v moA-
AandAacidowpey €ni TO &vricTpoov xAdopa Tob SoBévtog.

Eoros A e S Eg

OUrws Exopev

=98 S iR L0

P T PRt
Rl T TR N
ErE o

Aoxfocelg

50. EOpete t& tEaydpsva Tdv
—25 -3 — 121 5 4 1 3 —8 2 11
—15 48 —411 -8 -9 2 -2 5 =11 =120
51. Tpéyate eis Sudvupa T& fmdpeva kKAGouaTa Bt TO EAdy10TOV KOOV TTOAAC.
TAQCIOV TV TTEPOVOUAOTEV TWV :
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|
|
|
|
) 2 -5 2l

2 i At 4 2 1
IR R L T LIS =TT
T R 1 3 —5 4 =) =5 1
B ) S g o TEn £ = 51 i = >
_).-11 32 2 7 m.}#l_ ks —5 —7 1
4 IR G st T e AT S e M T R T

1. AYNAMEIZ ME EKOETAX AKEPAIOYZ OETIKOYZ APIOMOYZ

§ 32. Kaboos ( eis Thy "ApiBpnTikiv ) TO yrudusvov TwoporydvTwy
focov pé vo &piBuody, Ty, 3:3:3:3, keAoUuey TeTdpTnV SVvapty Tou
3 kal TrapioTavopsy oUTo WE TO 34, olTw Kal TO Yylvopevoy iocwv
TraperydvTwy, TY. TO (—5)(=53), koheitan Seutépa SVvaptg TOU
(=5) xai TrapioTéveTon pE 1O (—5)2. ‘Opoiws T0 (—3)'(—3) AéyeTan
Beutépa BSuvapis ToU (—3) kai TaploTdveTarl pE TO (—3). To
(+9) (4+9)(+9) wapioTaveran pé (+-9)* kai AfyeTan TpiTn Buvaps
o0 (+9). Toé (=7).(=7).(=T)=(—T)* xai Aoyeron TpiTn BUva-
wis ToU (—7). ’Ev yével :

KoAobuev SOvapty évog oyetinod aptbuod, to yivépevov ma-
paybvtwy lowv pé adTov Tov dptbBudv.

‘0 ptv &pifpos, o oTroios éxgpalel TO TTATBos TGV Iow v TTapary ovTwy
10U yivopévou kaAsiTon €xBétng Thg Suvdapews, & 8¢ &piBucs, Tou
omrolou Eyopev THY SUvapiy AdysTtan Béoig Thg Suvdpews. ‘H Beu-
Tépa BUvauis Evds Gpifuol AéyeTal Ko TeTpdywvov ToU dpifuol,
8¢ TpiTn SUvams kal xBPog ToU &piBuol. Kota ToUTar Exouev o1

()= (—7) (=T)=49, (=5)(=5)-(=5)(~5)=(~5)*.

A 1 1 1 1
(A=) () )=+
Ev yével, TO ¥ =qeQ....a OTTOU TO @ QAVEPWVEL OYETIKOV
§ Map&yoviES
&piBudy, TO B¢ p dképaiov kal BeTikdv. TO ot koAeiTan wooTh (K1)
SUvas ToU a.
Kard Talta ExOuEV :
yp=(-L.l=1, 1) =41,  (—lprei=

Stou TO v TrapioTdvel &piBpov dxépaiov BeTikov. "HTol :

E'. IEPI AYNAMEQN AATEBPIKQN APIOMQN
I

WYnoionoiOrke amo 1o ivotirouto EknaiSeuTikrg MoAmkrg
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IMaca dbvaplg tig —1 pé éxbBérnv dptiov dpibudv icodran
pe 1, pe éxbéryv 5¢ meptrtdv icobrar pe —1.

‘Emopéveos elven (—1)* =--1 kad elvon +1 pév &v v &prios, —1
Ot Gv v TrEpITTOS.

'Aocxfoetrg

52. EUpete Ta Eaydpsva Tév kéTwh Suvduswy
LA e ) (=9 0 o) (L E 8RR 3 e (7 o) (=L P
53. Acifore Six TapaderyudTwv 6T TEox  SUvaus dpvnTikoU  &piBuou,
Exouoa ExféTny &pTiov ki Berikdv, elvan épiBuds BeTikds TeprTTOV Bt ExBETnY E-
Xovuoax sivon dpynTikds.

2. IIEPI TQN ZYMBOAQN o' KAI o’ QX AYNAMEQN

6 33. Koata tov dpioudv Tis Suvdpecos S&piBuol Eyopev 611 Tr.X.
o = adacaa o=aaae of=aaqa o=

"Ex ToUTwv Biaxkpivopev 8T1, dtav & EkBETNS W&s Buvdpews Tou
o EAaTToUTOal KOTX povdda, TO yivduevov, TO Omrolov opiler ThHv &U-
vauy Tautnv Srxipeiton 81° Evds TéY lowv TaporydvTev ovtol. "Av
SexBduev 61 ToUto loyUel kol 81" ixkbétas ( &xepaious ) pikpoTépous
ToU 2, 6& Exoopev 671 o1 = (ara):a.

AMAE TO 2! igoUTtan pE of, 7O 52 (a):a=pt a. "Apax elva
o' = a. ToUto &dnyel eis Tov E§7s Spiopdy Tol ol.

‘H mpwn §vapig évog aAyeBpixod &piBpod igobral Qe av-
TOV TOV &ptBudy.

Kot” &vadoyiav mpos T &veotépew, B Eywpey 6T1 cd—l—qia—1,
A& 6 otTl=cc "Apa elvan of=1, &tav elvar 1O a=£0.

OUtws Exoupev ToOV E6fis Spioudv TolU ol :

To a’, 67ov T « elvat dpBu.dg Tig-£0, icobrat we T povdda.

Koard Ttalta Exopev :

ey, i
2r=-2 (-2)'=-2, 43-43
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3. GEMEAIQAEIZ IAIOTHTEZ TQN AYNAMESQN

§ 34. MvowpiCopev ( &k THs "Ap1BunTikils ) 671 :

Td ywoépevoy Vo Suvdpewy évdg dptBpod elvar dvvapig ad-
100 Eyovoa éxBétny To dBpotopa TGOV éxBerdy TOV TAPAYOVTWY.

‘H i816tns abrn loyle kad &v 1) Pdois elvan OXETIKOS &p1Buos,
of B¢ &xBéTou BeTikol Kol dxépator. TTpdryparti, &V EXWUEY TO YIVOUEVOV
my. oo & elvan oP=a-a-a, al=ax Kal ETTopEVes TO

o o = O O (- O O = O™,

‘Opoicos evpiokopev &1 m.x. elvanr yx*x2=x" xal &v yéver 10 yi-
vduevoy o - a¥ , 6Trou p Kad v elvan &xépaiotl kal BeTikoi apifpoi
76 8t o oyeTikos Tis &pifucs, looUTan pé aktv,

Alc’JTléxouwéTl (o s (e g0 o i (o I o (BRI g8 & g {0 Gl Gl o il o

e T
K 'ITGP(IYOUTES v WGPG’YOVTES
Eoptvos elval ot o = & ¢« Qi 2 O - Aeveons O %CE Clin Chman il — CIEY

4 TapGYOVTES v RGP&YOVTEC (WFV) MEPEYOVIES

‘Opoics &modeikvUeton 6T1 TO ylvduevov o - a¥ - af ... ot =
autvtrtr Errou TO o elvan oyeTikds Tis &pifuds, T& B¢ v, v, p,
...\ dxépaiol kal BeTikol.

"Ex TV dvwTépe EmeTan OTL:

T ywoépevov dcwvdnmote Suvdpewy évog oyetinod aptbpod
elvat SVvaplg Tod adTod dpifpod, Exovca éxBétnv To dfpolopa
TV éxBetdhv TGOV TUPAYOVTWY.

"Acxmnotig

e
‘54&" EUpete T £€cryopeva TV K&Twbh Buvdpewvy :

D (=2 (=2)* [F)eeaitc—3)s | BHli—53e0-5)s

) (ot B () (o)
o) (=51)%-(51)* &) (0,5-0,5%- 0,52

* ‘H 4n SUvaws &piBuol xodeital UTd ToU AlogdvTou efs TO Epyov Tou « "A-
pfunTIKG PiPAlay VI, kafids kal Uo ToU “Hpwvos, Suvapodbbvapiis, 1 57 &u-

[
vapis KaAsiTan Suvapéxufog, N 6n xuRéxufog, TO = AéyeTan GpLBpoctéyv,

el ; gl " e ! i
TO :-T Suvapeotév, TO 4\5 »ufootoy, Kai TO % xUﬂox‘UﬁOOTGV-
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§ 35. "Eorw 6Tt CnToUpev  TOo [(—5)*]. Tolto ioolral
(b Gl Lol G W G il

“Eotew Ot BfAopev va elpcopev TO (2% ). ToUTo onuaiver v
oxnuaTtiowpsy TO yivopsvov Slo Tapayovtwy lowv pE TO 29, 1-
TOl TO 23-23=23+3=232. ‘Opoics eUpiokopev &T1 elvon (o)t =cd"* kol
gv yevel 0Tt (o )V = ot Y, Omrou « pév elvon oYeTIKOS Tis &pibuds,
B kai v 88 &xépouol kai BeTikoi &piBuoi.

’Ex ToUTwv EmeTan OTi :

"Av 8Vvapig Tig &ptBpod aAyeBpixod LY wHY €ig dVvapry,
mpoxVUTTTEL SVvapig ToD adTol &ptBpod Eéxcuvoa éxBétny TO Yyivo-
pevov TV dVo éxbBetrdv.

’Aoxfoerg

[ 55] Ebpete T& E§arydueva THY :

(B e vy i o AR ¢ I P
T g & [(" %)] o) [[(710)2]“]]

56. EUpete Ta &fayodpeva TV :
«’) [(0,2)=] B [(0.4))° v [Q.5)2E

1o (3] o [tsmf o [[(- 7]

§ 36. EUxdArws dmodeikvieTal 611 :

Awa va SPdowpey yvopevov OYETIXODV TapayévIwy Eig
SOvapty, dpxel va HYdowpey €xuoToy TOV TAPAYOVIWY TODYL-
vopévou eig v SVvaply adThv xal vd TOAAATAAGLAGWILEY TA
¢Eayopeva tabra.

IMpdoyuamt Exopev OT1 (&v 1O v elvon dképoios kad BeTikds &pi-

Gpoe) (232 (281 (23)—(2:5:2-3—2= 3¢
(E) I =G ) Sy D 3=
= O CIroM ) (= 5P ICp
Kal YevikGs OTi
GBS By ) e B (@B y)-
V MapayOVIES

;a'a'u""a'B'B'ﬂ----ﬁ‘Y‘Y'Y----YT(IV-B‘—Y"

v TapayovVIES vV Map&yovIEC V NEPAYOVTES
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§ 37. ’Emions dmoBaikwlieron eUkdAws OTi :
KAdopa, 100 omoiov ol dpor elvar oyerixoi &ptBuoi, Gehob-
Tat eig dVvapiy, éav Eéxactog TV Spwv Tou VYwOHY eig ThHy §V-
voply tavtv.
5 5 a\t  om ; i
Olrews Eyopev (—B) = 8101 TO

U TMapayoviES

(i)p o o4 : _GI ; G._ E i u,.,q, :q,--‘, ...... o e ap
B/ B B P B B-PPL B pu
U maplyovieg U map&yovieg

émou TO U pavepwvel &piBpov dképatov kol BeTikdy, T 8¢ o kai B
&p1fuous oyeTikoUs.

"Aoxrnotig
57, Elpete 7& &€arydpeva T@v kérwd Buvdpeey ;
&) [(=2)-(=3)P CBANEGE L= =2
LGS SR By e B2 8 G-l =2 R
E)EG=2 ) (3 J -4 - 10,50 ceORECES (B G a

o[-5) ()] M [(£) )T

slemco R o[E 4 (3]
ot tcw] w3 e

villeal of

§ 38. "Eotw 611 BéAopev va eUpcopev TO TrmAlkov This Suvdpecos
25 Bicx 1 22. Tvewpilopsv ($x Tis "Ap1BunTikiis) 611 TG TrnAikov ToUTo
26:22—=25—2_28 *Htol &11:

To mnAixov 8Vo Suvapewv évog dptBuod eival dVvapilg Tobd
adTol &ptbpod, Eéxovoa éxbétny TNy Slaopay TV éxbetdv TOL
Siaipetéon pelov tob Siatpétou.

w|a
S
[~}
o
|
|
\-—/u
| DRSNS |
-

‘H i8i16mns afrn foylel xad Otav 7| Pois T@v Buvdpewy elvan
oXeTIKSs Tis &p1fpds, ol ékBéTton drépator kal BeTikol, &k ToUTwv B8 &
ToU SicipéTou peyaAUTepos T) loos pe Tov ToU Siacipérou. OUTw TO
TMAiKOY
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(O E5y= ERETE T 5y (B)= (5y=(-5)

DD EI DD
P 3
(-3)(=3) (-3)=(By= (3.

’Ev yéver TO TrnAikov

buofws 1O (—3)8: (—3)*=

U MAPAYOVIEG
@ au (= R o S8 o SRS a \
o ¥ = — — = O "C " O eavesans (o g allo gz
(= L X+ s X eanivanns &

H = ¥ MEP&YyOVIES
vV map&yoVvTEg

STToU o TrOPIOTAVEl OXETIKOV Tiva &pifpov kol p, v Betikous kai
dxepaious, & 8¢ u elven peyoAUTepos 7| loos pe TOV .

HHaoatijonots. *H eis v § 34 onpooia Tév o kol ol TPOKUTTTE!
kav &v UtroBécwpey 611 loyler 1) Bepehicodng iS16Tns ToU yivouévou
Buvapewy ToU avtol dpifuol, Sewpouptvwor TGOV o Kal ol s duvaue-
wv ToU o [Mp&yuart:, Exopsy 17616 o "ol = a® T ¥ =gt . ’Eav &t
Sicnpéowpey T oo o - a* kad o Bix ToU a , eUpiokoper 61 elvan
al = 1.

‘Opolcs Exopev o * o = altd = o - @, kai SiapolvTes TG o
TaUTta Six ToU o Eyopev ol = a.

"Aoxfoetg

58. Na& eUpefolv T ywopeva :

R o
R xtox? (B WP ysd xS 089 (3t ) (—B%) ot’) X% -X
s e ol et G e S e SR G A £
G i i
59. “‘Opoiws T&:

2\ 9 :

) (40B) B) (=3xy) ¥) (5x) H)(-xwo) (-5 xv)
5

T Y 5 B )
o) (x29) - (daB - (3020 )
60! N& ebpete TG :
) 2: 2 BOt-2>: (-2 -7y -1y
{‘3\")'_(—3)'“: (=3) e) (— %) - (—%)" o) (—53)0: (=5,3)
) [(3)5T1:(3570 07 [(=1)-(=3)5.T] : [(=1)-(=3).5-T]
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4. AYNAMEIZ ME EKOETAZ AKEPAIOYZ APNHTIKOYZ

§ 39. "Eotw &1 BéAopev v eUpwopey Ti TaploTdvel TO oUp-
Pohov o1, émov TO a elvon oyeTikos Tis apifucs =£ O.

"Av BexBdpev 611 1) Bepehicodng iB16Tns ToU yivopévou SUo Su-
vapewy ToU alrolU &p1Buol loyUer xal étav O el éx THY &kferdv &l-

val &pvnTikos Gpifpos mx. o — 1, 6a Exwpey o l=al—1=a=1.
Acipolivres T péAn Tfis iocdtnTos al'a'=1 Bix ToU o, eU-
. 1
plokopey o l= =g
S ; . 2 1 . 1 . 2
Ko’ Spolov TpdTrOv Eyopsvy o = e oo Kol yevikds
1 _ 3 ' yic \ \ . ’ A
oY = v OOV TO v TIPICTAVEL GKEpQIOV Kol BeTikOv &p1Budv, 1O

8¢ a oyetikov = 0. 'Ek ToUtou O&BnyoUpevor BiSousv Tov £Efs
OplopoV TS onMacias Suvauews HE AKEPOIOV GPVTTIKOV EkBéTnv.

Avvapig tig &pbuol (5= 0 ), pé éxbétnv Sobévta dxépalov
dpvnTinody &plBudv, maplotdvel xAdopa Exov dptBunTRv pwév Thv
povada, mapovopastiv §& Ty SVvapiy T00 adTob dpBuol Exou-
cav éxBétnyv tov dvriBetov to0 80BévToc.

. ~ - =) | 1 4y 1
Kata taUta elvai: 51 = ety 5—2 — == 5%

() (11) g e (_;) - ———8.
4 1 5

s 1 o g S s .
levik@ds oY = g e Evla v oyeTikds Axépaios &pi1Buds.

§ 40. Al {S16TnTes TOV Buvdpecov i xBéTas OeTikoUs kol &-
kepadous &piBpols &Anfelouv kol &modesikvlovtal eUkdAws kal 6-
Tav ol ékbétan elven olodnmoTe dxépaior oxeTikol &pifuol.

1 1

OUrw m.x. Exopey of - a® =« e s e v
R w0 TR S
o s af
g e el Bt | 1 i Y e i iy
o Gl B ¢ _.c_(.p._“aT:;cu,.qU:Q B = VIR = o lri—{(—IVv])
*Emrions &xopev 6T (a-pP)—IV = EQ)T = &91{'57’ &1rov v Tro-

ploTGvel OYETIKOV &p1Buov dxépaiov.
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Hapamijpyot;. Msta v Trapadoxny Ty Suvdpewv pe ékBétas
GpVTTIKOUS dxepaious, 7 i8i16Tns ToU mmAikou 8Uo Buvdpewv ToU odl-
ToU &pifuol pe exberas dxepaious loyUel mavtoTe, Gveu oludemds é-
Eaipéoews (BnAadn kal OTav & 2kBéTns ToU BiaupeTiou elvan wikpod-
TEpOs &TTO TOV ToU SiaipéTov). OUtw Tr.x. EYopev :

ol = 70‘: = ,1_1 — o2 - CX‘:'_"“
o7 o=
: 1 1

‘Ouolcos, o= oa¥= — —am = g
poicos o b e o :

’Aocxfocetg

i'6]. Na& eUpeBoly ta efaydpeva TdOv x&Twh Suvapecv :

2, (3,5)-¢, 7-2, 20 2,(—_31—)"2, (- -é-)f"', (= 1)—2v, (= -4

1 1 1
22 S R Py P
63. OioaTe xoTwTEpw BTTOU X == 1; 2,) —8 xoi elpeTe pé T foolvran T&

tEayopsva TOV 1 «') 5Sx—1 4 Tx -} 3x-1 @ (—;—)-xfh +(7;_7)h_‘— (ni ){x

3 Y g _3
64. N& eUpedf v Ti icobvron Té&: 25.2.21.2—2 43, 43 (— —%) j (1 )

62. "Oupoiws THOY : (0 o ( 0,01+

B "\0,1
63. "Opofws Tdwv: s N —
[a) a2 ctat-as } p) 22t2—s 1oy 7—8.7—0y3- 5, (2ap)—
@) XV X2V :xV o ) D=2 ) Goa—2p—ty—)—2(2a2:p—2)2

66. Edpere Ta:

o) 5257229284 13-2811-2—3

B) 46° 5 (—6) P+ 7 (—6)*+9:(—6)*+136°

Y') 528—3-25_7-251+82+11:28

&) 0,75°«*—0,5 cr‘—09 a®+-0,7'a*+0,8a*—1,2, 6Tav a= 5
37 EUpete ta:

_.5 - g * 3 = —2
«)32-4-» B 8.3 ?7’32 3 = /O = o) ((ﬁ9))——’
10 )=

. ( i) 10 =i %
D T St g a1
T'. IIEPI ANIZOTHTQN METAZY IXETIKQN APIOMQN

§ 41. Nvewpifouev (ék Tis "ApiBunTikiis ) ém &v SUo &piBuol
elven &uicor, T.x. ol 5 kad 8, omueiovopsy THY oytolw Twv alThHY
pE 76 5 (8 A4 8 ) 5, f) omoia kakeiton &visdtng, 1O 8¢ cUpPoiov Tis

F
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dnicdTnTos elvar 10 ( f| ). [Nvwpifopev émrions oT1, &v eis Gvicous
( BeTikoUs ) &piBpols TrpocBécwyev foous, 1) dvicoTns S&v ueTaPEA-
Aet gopav. Aeyduevor &T1 1) i816Tns ot loyUel kai STav & TTpooTi-
Béuevos dpiBuds elvan oyeTikds, Exopev, TrpogféTovies TOV — 5 Ty
el ToUs OUo dvicous &piBuols 5 kai 8, 6Tt 54-(—5) ( 8+(—5) §
0 { 3. ’Eav ¢is ToUs olrrous &viocous &piBuols 5 kai 8 Trpoctéocopsy
Tov —8, 6& Eywpev 54+(—8) (8+4-(8) f§ —3 (0.

To 0 elvert pixpoTepov pév mavtog Betixod dpbuob, peyart-
TeEpov 8¢ TavTog &pvnTiXOD.

OUtws, &v 6 oxeTikos &pifuos o elvon BeTikos, B& cupPBoAilwusy
ToUTto Wé a )0, &v 8¢ 10 a elvon &pvnTikds &piBuds, 8 ocupBoAi-
Cowpev toUto pe a ( 0. Kot Ttalrta eivan mévroTe |al > 0, —la] ¢ O.

§ 42. "Ectw 61 éyopev Ty dvicotnTa 5 ) 0. Ecv eis Tous &vi-
gous 5 kai 0 TrpooBéowpey TO (—7) Tr.X., eUplokopev 5-4+(—7) )
0+4(—7) § =2 ) —7. ’Exk ToUTov kai &AAwv TrapaderyudTov o8nyou-
pevol Opifouev OTI1 :

"Ex 800 dpvnTix®v GpBpdv peyailtepog elval 6 dmoAdTwg
UIxpOTEROG, €VR elval YVvwoTov 8TL, €x Vo Betindv peyaAvTepog

T ) r r
elvar 6 amoAVTwg peyaAUTEPOG.

§ 43. "Eotw 611 Exopev Ty dvicotnTra 8 ) 0. ’Eav eis Tous
Gvicous 8 kal 0 Trpooféowpev .. Tov — 3, eUpioxopev
8+(-3)>0+-(—3) 74 5)—3.
‘Opilouey Aormov 671 mdg Betixdg &prBuos elver peyaAvre-
pog mavtdg dpvnrtixed, .y, -5 ) —13, 0,3 ) —25.

§ 44. Néyopev 671 oyetindg Tig &ptBudg elvar peyaAvTepog
(Lév &AAov, dv 7 Stapopa ToL Sevtépou dmd Tol mpwTov eival Be-
TIXY], pLixpoTepog &€ dv elval dpymTuny.

Kotd Talta, &v 8Uo oyerikol &pibpol o kai B elven dwicol,
kal & a peyaAUTepos ToU B, onusiwvopey TNy oxfolv TaUTnV CUM-
BoAikds pe ax )P 7| B( « 1 Omola koAsiTan dvicdTng Kai TOTE T
Slapopd a—P elvan BeTikos dpifpds. Of &pifpoil o kal P Aéyovtan
péAn TiHg dvigétyrog. ToparnpnTéov 611 &v a ) B, & B elvan pikpo-
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Tepos ToU «, fiTor slven B { . Awdm, &v a—B= GeTikds, 16 (B—oax):
dpvnTikos Gpifpods. Aix TaUta of dvicoTnTes o ) B kai P ( o Aéyov-
Tal igodVvapot.

Kara T° GvwTtepw, Softvtwov oxeTik®y &pibpdv Suvapebo vi
ToTrofeTNowWHEY aUTOUS KaTX oslpdv, @oTe v& Paivouv &mwo Tol ui-
KPOTEPOU TrpOs TOV HeEyCcAUTEpOV Twv. TLy. &v EYWUEV ToUs OXETI-

ot \ = 2 z 3 ) 3
KoUs apifpous +5, — 5 +6, —7, =15, + S 0, —1, —6, &xopev TNV
KOTWTEP®W TOTroféTnov alTdy, TapatnpoUvTtes 611 6 HIKpOTEPOS €l-
valr & —15 kai © peyocAUTepos GAwv O + 6.

s Mo AR 3 s
15 ¢ —T{-6(~1( —2 ¢0{+-F (+5(+6.
IAIOTHTEZ TSN ANIZOTHTQN

§ 45. "Eotwoav of &vicodTnTes o ) P kol y ) 8, 67e O& Excouev
KaTa T& QvwTipw a—P=~0eTikos &p1fuos kal y—8= BeTikds &p1Buds.

Tlapatnpolpsy 611, &eoU o—P elvanr Betixds &pifuds, kol y—5
opoiws BeTiKGS, TO a—P-+y—B8 8& elven BeTixds, fjTol, TO
(x+y)—(P-+8)= Berikds. ‘Emropévews elvar kai aty ) p+38.

’Ex ToUTwv EmeTon 611 :

Eav eig dvicoug dptBuodg mpocbécwpev dvicoug, oltwg
WoTe 6 peyaAltepog v& tpooTeldf} elg TOV peyadbtepov xal 6 pi-
®POTEPOG €ig TOV PIXPOTEPOV, ¥} dvicoTyg Sév petafdAAel popdy.

OUto m.x. &v Exowpev Tas —5 ) —12 kad — 3 ) —10, wpocBéTov-
TES TOUS UEYOAUTEPOUS KOl TOUS UIKPOTEPOUS Y WPIoTA, EUPIOKOUEY :

SS e R gouG A SR

§ 46. "Eorw Sm1 Eyopev a )P, Ote O& elven a—P=BeTixds.
‘Emadn elvan (at+y)—(PB-+y) = Betikds, EmeTton 6Tt oty ) Bty.
"Hrot :

"Av €lg &vicoug oyetixolg aplbpols npochécwpey Tov adTOHY
oyeTixov aptBudv, B dvicotrg dév petafdAder Qopdav.

"Eav elvar a ) B, y ( 8, 8& slvan a—y ) P—5. AioT1 éyopev a—P -
BeTikos &p18uds, —y = BeTikds &piBuds. AN elven (a—B) -+ (B—y) =
BeTikos &p1Buos = a—P 48—y =(a—y)—(B—8) = BeTikds &p1buds, &pa
a—y » P—8 mwyx. +5)—-2, —9( 4 kal 549 ) -2+4 1 +14) 2.
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"Av Bofolv dvicdTnTes oxeTik®v &pifudy, wx a )P, ¥ > 5,
)0, n)6, 8& elven kel at-y-4e+n ) B-+0-+L+8.

D161 elvanr a—P = BeTikos &p1Bucds, y—8= BeTikds &pib. L=

BeTikos &pi1Bucs, n—6= GeTikos apiBuds. "Apa (a—B)+ (y—8)+ (L) +—

-(M—9) = Bemixds &p1Bpods T a—PB+y—d+e—L+n—6 = Ber 3

a+y+e+n—P—8—C—0 = BeTikds 7} (at+y-tetn)—(P+0-+L+6)
feTikds, BnAadn at+y-+e+n)P+O+L+6. Ty elvan 5

6 ) —15, -8 ) —20, &pa +546+(—8) »0-+-(—15)+(—20) 7

3 % —35.

§ 47. "Eotw o611 Exopev a )P, Ot elvan o—Pp BeTikos &pi-
Bucs. "Av A )0 kai TTOAACTIACCI&OWUEY
B& Eywouev (o—P).A = Betikds X Ber. — Bemikos dpifpos, T cA—BA
BeTikds &pifuds. ‘Etropéveds slvar oA A PA.

"Eotw Topax 671 glvan A (0. "Av T& foa a—P — Berikos &piOucs,

T SUo TaUTa oo £mi A,

ToMamAccidowusy &l Tov dpvnTikov A, 8 elpwpev (a—P).A = Be-
TIKOS X &pv. = &pvnTikds &pifuds. ‘Emropsveos elven cA—PA &pv.
fitor aA { PA. "Htot :

"Edv t& wédy &vicdtrrog moAAamAucidowyev éni Betixov
wev GpBudv, A dvicdtng Sév petaBdAdel ogav, éml &pVNTINOV
¢ avtioTpépeTal.

OUTws &k Ths dvigdTnTos —5 ) —8 éxopev —5.4 ) 8.4, fjTol
—20 ) —32, &vdd éx s 6 { 10 eUpiokopey pe TToAAcTTAQoIacUOV £ —2
v 6-(—2) ) 10.(=2) f§ —12 ) —20. "Av « { B, elvan a-[—A]] ) B-[—[Al]-

Ex Tfis dvwTépw iBi1oTnTOS EXOUEV OTH !

"Edv Tt pédn davicétnrog moAlamiacidowpev émi —1, 7
&VIGOTNG GVTIOTPEPETOL.

M.x. & Tis 3¢5 &opev 3.(=1) ) 5-(=1) A —3 ) 5.

§ 48. 'Eav elvan « ) B, B elvar xai o) pH, &v of a kai B elvau
GeTikol &pifuoi, TO 8¢ p dxépaios BeTIKOS. [Tpds ToUTO TTaporTTpOUMEY
TpédTov 671, &v Excopev o ) P kai y ) 8, elven 8¢ ol g, B, ¥, & BeTixoi,
8& elvan kad avy ) P-6. AdTi &oU elvan a ) B kai y ) 8, B Exoopev &1

a—P=OeT. &p18. 7| o=P-+ BeT. Gpib.
y—5= Oet. &pif. H y=0-+ BeT. &p18.
MMoAAamAacidlovtes Tas TeAeuTadas iooTnTas Kot LHEAT, £U-
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pioxopey ay=p8-+P- femixkov +8: Ger.+ Ber. X Bemikdv. AnAcdq :
cy—PS = Bemikds dp1uds. ‘Emopéves slven oy ) BS.

Koara talra, &medf elvar o ) B, 8& Exwpsy kaTd T& &vwTépw !
aa ) PP 7 e) P ‘Opoiws elpiokopey a® ) B? kal yevikdds at ) pH
(n > 0).

‘Eav elven ) B, 8 elvon e ¥ (¥, &v o kai P elvon BeTixol
&pifuoi, 16 & p dxépaios BeTikds.

A1oTi, &ooU elvanr o ) B, &v TOAACTTAGGIAOWUEY T& WPEAT, Tow-
Tns &l -;—5, gUpiockopey c% b &% bl %) 7.1;— Al o= ¢ Bl i Ouoias cb-
oKopev a2 { P2, kal yevik®@s o (Y, (n)0).

OUtws &v |af ) B!, 8& elvan [af# ) B kad jai—¥ ( |B|—H.

'AocxfiocetLg

68. Acifare 671, &av T& péAn &vicdTnTos elvan &piBuoi BeTikol Kad T Uyphow-
pev els Ty alrfiy SUvapiv pd ExBETnv &pvaTikdv, 1§ &vigdrns &vTioTpépeTan. Ti
oupPaivel, &v ol &piBuoi elvan &pvnrixoi ;

69. ') Aciforre 6T, t&v elven a ) 1, 6& elven ket au {1, &v 1o p { 0.

P') Eav elven 0 {ax (1, 8& elvan ot ) 1, & 1o p 0.
Y) ’Edv elvan a) 1, 8& elvan a3 a2 {a1{a®{ a{a® (.

70. Acifare 611, &v elven &« ) 0, &AA& a { 1, 8& elvan kai
acS)aIy—aldlad)adc®)

71. N& ebpefolv & TmAika kai Treia &viodtns ouvbéal altd, T4 TTpOKYUTTTOV-
Tx &k Tiis Sinpéoews TGV peAdY THs — 8 ) — 23 &k 2, lé , —0,58.

72. N& ebpeffy Bix Tivas Tipas 10U X loylouy ol

—5x (30, 3x (39, (—3)-(=2) :x)—48: (=22,
73. N& eUpedf) wivas Tings mpémer va Exn 1o X, Tve loyin 1 dwicdrns

A —0,8(ﬁ3)-x(]20-%-.

SIS
i 8!

(=5 ) (~06)-x(=2.04)(~02).

NepiAnyig nepieyopévwy Kepalaliou I.

‘Oplowdg T "AAyéRpag ZVpfora
xai ouvtdpos iocTopikt &miokd- - (oW | kai ) Trpoobécecs
Tnotls auThs (Bidxpiols Tpidy — (AN ) doaipioews
TEP1OBov dvarmTUleass THs AA- - ofjpa TTpoonuov feT. &pifu.
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YeBpas mepiodos pnTopikt, ouy- — ofjua fj Tpdonuoy dpv. dpifu.
KEKOHPUEVT), CUMPOAIKT). a} &mwdAuTos Tiun &Ay.dpifp. o.
Adpavrtog. "EAANY paby- a| = BeTikos Gp1Buds
patindg (4ovaidva n.X.), 6 — |l = &pvnTikos &p1Buos
Bepertwtig g *AAyERpac. ioov, 5~ Bidgopov
OeTikol Kol &pvnTikol dpi-
Buol, |a| BeTikds, — |af &pynTikds

‘Opiouds dAyePpikddv T) oye- —+ . ==
TIKGV &p18pdv (16 cuvolov TGV

BeTikddv ,&pynTiKGY Kai TO 0). Sk

*Cpiopdg dBpoiopoatog oyxetivdv apBpdv. IddtnTeg ThHg

npocbéocews.

1) a+p=Pp+«, 2) atP+y+8=P+8+taty=...
) a-+B+y+8=(B-+B)+y+a=... 4) a+(B+y)+E=—atPry+5.
‘0 oplopog g dpalpéoews oyetinod dpitBpod B &mwod dAliov
a, fiTor o—P, O0—oct = —au
*AxoAovBia 8Vo ocupfBdoAwv |l — : &v elvan T adra

av &vtifeta = —.
‘Opiouds &AyePpikol &Bpoioporos  a—( +P )—( +y )—(—B)=
a—B—y-+5. -
ToUto TpemeTal
§—c+(—B)+ (=¥ )-+(+5).
Av SAyePpikdy &Bpolopa loyUouv oi iBi1dTnTes TR TpocBioe-
ws. Enuacia TopevBécews T qykUANS UE TrpoofeTéous EVTOS CUTTS
o (B—y+8) = a—p+y—5—a+(—B+Y—5)- :
HMoArarAaciacpds SVo oyetxdy &pbpdv. Téd yvépevov
8vo dpochpwy eival Betikév. T yrvépevov 8o érepoorjpwy elvat
dpvnrinév. “I8tétnreg oD yvopévou oxeTix®dv aptbudv.
1) a-p=P-a (vépos Tiis &AAayfis Tfis Btoecos TGV TPy OVTV ).
2) (a+-B+y)p=cp+Pp+yp (EmMueploTIKOS VOUOS ).
3) aPy-8=(cp).y®=(ay)-p5. 4) x-(Py)-5=apyd.
0-0=0.a=0, al=qa, a(—1)=—«

1

gls &Bpoicpax oxeTik@dv  &pifpddv oa—P—y+

Awaipeoig oyetixod &pibpod a 81’ dAAou P E0)=a:p
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To mnAixov dpoovpwy oyetivdv aptBpov eivar Betixdv,
TO mMAixov €tepooruwv elval dpvnTixoV.

Araipecig Stk tob 0 eivar &dOvarog.

‘Opiouwdg duvdpewsg oyetinod &ptipos.

ettt = ersec . e, | EapdeyorTEs
¢ 1 ) S : ;
il T a¥ - a¥ = a¥t¥, u, v &répaior &pifuoi.
a— Ton o= O, ali—="ay, ((— 1 ¥ = & I, (vl 27
(—1)=-+1(+ &v v &pTios, — &v v TEPITTOS )

ot : a¥ = 'Y, B, V OYETIKOI GKEPAOL.
*Avicotnteg petaEd oyetix@v &plBudv.
o] >0, —a] (0, &v =B >0, a) B, Ve ey B ) B Lo
a+y)B+S8, &v a)p, TomE—a(—B, &vea)p, «Al)BAl,
& a)B, o (=) ¢ B-(—AD.
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KEPAAAION I
A'. TIEPI AATEBPIKQN ITAPAZTAZESQN

§ 49. *AlyeRpxy mapdoTacig xaAeltal T6 cbVoAov aplbudv
N ypappdtwy ( ypnoipomolovpévwy Vo Thg ~AAYERpoag TRog
napdoTacly dptBpdv i) mocotiTwy ) N aplBudv xal ypappdtwy
cuvdeopévwv pé dAyeBpixd ocVpBora Tdv mpabewv.

E&v Bofioliv of oyetikol yevikol &pibuol mx. o, B, Y, kal
mpooTeBolv of «, kai B, els 88 TO &bpoioua ToUTwV TrpooTEdT 6
v, 6& Eyowpev (&5 yvwoTov,) éaydpevov (a-+p )+y, TO Omolov
Afyeton kal dAyeBpixdg Tumog.

Eqv &rd 16 &fpoiopa TGV a kai P apaipedi & v, O& Exwusev
(a+B)—y, T bmoiov &mions kaheiTanl GAyePpikds TUTTOS.

To a—(B—y) AéyeTan dAyefpindg TOmog, pavepwvel BE OTI &To
ToV &p1fudy o 8 &eoupedi 1) Sixeopa P—y.

T.x. 76 &Bpolopua a-fa--a TAPICTAVOUEY CUVTOHWS HE TOV &A-

yeppikov TUTov 3. ‘Opoiws ypagopev Ermions o-fa-+-.....+-a-+-ua,
u mpoofetéol
Lo : a o a o a =,
T B~ —o=— T — o — s — e

v mpooBetéot

T& Bidgopa cUuPora, T& omrolx peTeryeipiiopeba is THY “AA-
yeBpav Bi&k v& TapacTricwper O Tpdonuov Evods &piBuol, TO ouv
(+) A T A (—), T ywodpevov (), TO mnAikov (:), T
&bpotopa ( + ), THv Siagopav (— ), THvV TeTpaywvikhv pilav ()
&p1Buddy, 16 loov (= ), TO Bidgopov (%), TO peycAUTepov( ) )
K.T.A. KohoUpey dAyeBpixd cOpBola.

OUrtws dAyeppikal TapaoTéosis elvar ai @ (a+P), 6a+p—8y,
& 50, Bvy, a+p—(y+8), (—5-3):6+13-10, 6o*—.

Ex ToUTtwv 1) oP povepcovel Tov Gpifudy, O Omrolos Trpo-
xUTrTer & els TOV o TpooTedf & B. ‘H a+P—(y+8) pavepwvel TOV
&piBudy, & omoios TrpokUTITEL E&w els TOV o TrpooTedfj & P kad &wd
Tov &bpoiopa a+P deaipedi TO y--8. ‘H mapdoTaois o TaploTavel
TOV &pIBpoV a, K.T.A.
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§ 50. Avo d&AyePpikai TrapacTdoels Afyovtal  icedlvapot,
gav TrpokUTrTn 1) pla &mo Ty &AAnv Bia Tfs Epapuoyfis Tdv idi-
oThTwY TV Tpdiewv. OUtw T.x. af a®+op kai ala+p) v ioo-
BUvapol. AT, &v el TNV BeuTépav EKTEAECWHEY TOV TOAATTAQ-
olaoudy ToU a &mi 1o (a+-p), sUpiokopev THv TpwTNV a?-+apf: &i-
ons al a+P kal P+o elvon icoSlUvapel. Ty icotnTa &Vo icobuvd-
MOV GAYERPIKDV TTOpXOTACEWY KaAOUUEY TadTOTNTH Kol omnpeicd-
vopsv aUTnv évioTe kai pe TO oUpPorov = TiBeépevov petaly TV
icoBuvapmwy TrapaoTacewy, T.X. a*+4af =a(a+B), atp=Pp+«,
&mory yeAAopey 8¢ oUTws, o oUv of ioodUvauov ToU o &ml o ouv
B, T o ouv P igoBuvauov ToU B ouv a.

1. EIAH AATEBPIKQN ITAPAZTAZEQN

§ 51. 'AlyePpixn TapaoTacts AéyeTal pnth ¥, éav £mi oUdevos
TV ypauudTtwy Tns elval onpetcopivn pida Tis. Koo of :

E 1

I3 A o2 T [T
S N g CHTET
TMap&oTaocis dAyePpikn Aéyetar dppntog*, éav Oev elvan pnTn.

My acda+Vp a—Ya B, 6Vx +y eva TTOXPOOTACEIS &PPTTOL.
*ANYEBpIKT) Top&oTaols AéyeTal dxepaia, &av  Biv  TepEyT
Siaipeoiv 81" E€vos T Kal TIEPICCOTEPWY T@AY YPOMHETWY TNg  T.X.
ai TapaoTtdoels a+p, 8o — i 2By, %a‘i Aéyovtan Sxépalal.
Klaopatey) Afystan pia pnth TapdoTtools &hyePpikn, &v
Tepiéxn Siaipoeiv ToUAdyioTov B’ £vds TV Ypapu&T®V TRs, LY.
% : 3 a 122 — B 3o p2 at-p o)
al KaTWTEP : B = 5 = P 3ot
AfyovTal xAaocpatixal T) &AyePpixa xAdopata, £medn 1 wpTN
TeplExel Sixipeoiv Bk ToU B, ) Sevtipa Bk ToU o + B, 1) TpiTn
diax ToU of K.O.K.

’Aoxfoetrg

74. Tives éx TGOV k&Twd TopaoTdowy tlvanl pnTai ; &ppnTor ; dxépanan ;
xAaopaTikai ; Aicerd ;

* Els GedBwpov Tov Kupnvaiov dgeidovron ol dvopacion prtd, dppnros.
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o) 9c2p — op? B') V 28a2p y) 8V xw — 9« Btk
s oENE Ty

75. Al Tapaotdoes o) Ya@ B) Y(a+P)E ¥) s  slven pnval f &p-
=

pnvol ; Awari; 8') EUpere mapacTdoss, oi Omolal @oivoMEVIKES elval &ppnTol.
76. Al xarwtipw TapaoTdoels elven dxépaien f) KAcopoTikai @ Aleeri ;

o o 16a(x—P ) .\ 6Y2-X -y gy S B
5a P =7 T s o T

2. IEPI MONQNYMON

§ 52. Movwvupov Aéyetal &GAyeBpixy mapactadig, €ig THY
omolav obte mpbdobeoic olite depaipesic ebpiokeTal ovpetwpLévry).
' : ; 3 B8a
[T. x. ol mopaoTtdoels: o, — 6xY?, = a.B.y.8, i
T 9yd
AfyovTal HovmVUUA.

> ’ r -3 ’ 3 A ’

Axépatov AfyeTal Ev poV@VUPOV, EQV POVOV TTOAACTTACOIO-
guoy £l TGOV ypoapudTwy ToU TEPIEXT). Eav 8t mepiéyn kol Siai-
pecIV TOUAdy1oTOV 81’ £vos TGOV YpoUP&TwY Tov, AEyeTal ®Aaoio-
Twdy povavupoy. OUTws, &k TAOV QVeTEpw PovWVUHWY Ta HEv Tpia
mpdTa elvan dxépoia, TO 8¢ TEAeUTIOV KAQOUOTIKOV.

Prrov Aéyetan Ev poviovupov, &v Biv Exm pilav eis Ev ToUALyI-

e . : . 32 = i )
oTov T®V ypaupdTwy Tou. Oltw T& c;—,-ﬁ ’ \[50(2[3 elvan pnTa pove-

vuper.

YAppnTov AfyeTan Ev povoovupov, &Gv &ev elvan pnTov.

Eqv els 1O povavupov Umdpym dapifunTikds Tis Tapaywv,
ypdoeTan oUtos TTp@Tos Kai AéyeTon ( dpiBunTindg ) cuvreAeotig
ToU poveowipou. OUtes, els T &veoTépw povewpa ol cuvTeAsoTai

. . . 3 8
KaT& oelpav elvan of : S T

TS &Ao uépos ToU povwviuou BUvaTal va Aéystal xVpLlov To-
cov oUTol, elvan 8¢ alrtd, els T dvwTépw UoOV@VULX KaTa OEIPAV

{a{
a, S e A 5 ;%-

Eis T& povewwpa, Ta ( poivopevikdds ) un Exovrax ( GpibunTi-

kdv ) ouvteheoTrv, évvooluev ToloUtov Tov = 1, § — 1. Tl.yx. ToU
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a ( &prfunTikos ) ouvTteAeoThs elvan + 1, 810T1 6 a duvaTal V& ypa-
of] 1-a, tv@® ToU —a elvanr & —1, &maidn yp&osTan —l-a.

"Av Umdpyouv TreploocoTEpol ToU Evds &pifunTikol Trapdyov-
Tes £l Ev povdvupov, vTIKaB1oTONEY aUTous UE TO YIVOUEVOY TwV,
Td Smroiov yp&eeTal &s Tp@dTOS Trapdywy auToU Kol elvan 6 Gpi-

: 3 = ; = s -
BunTikos cuVTEAESTT)S ToU Hovwwiuou. OUTtws, &v Exwuey —aB— —= ¥y

ypégouey (—1)- o aeBy® i — 5 Py? Kal & ——o-clvar & dpibun-
TIKOS CUVTEAECTT)S TOU HOVWVUHOU TOUTOVU.

KoAoUpev ouvTteAecTnV £vos ypapuaTos () ToU ylivouevou Tre-
PIOCOTEpY TTaPOYOVTWY Hoveviuou ) TO Yyivdusvov TGV GAAwY
TapoaydvTwy oUTtol, m.X. tls TO ofy2, ouvteAsoTi)s ToU X2 elvan O
o@, €ls 16 — 3Py ouvTeAsoTns ToU Xy elval 16 — 3a2P.

Alo povovupa Afyovtanr avtifera, &v Siagépouv pdvov KaT
70 ofjuc TV ( &PIBUNTIKOY ) cuVTEAEoT@Y aUrTédv, s T& 25¢¢ Kai

— 252,

BaBuog dxepaion povwvipou wg npog €V YPOUUE TOU Xo-
Aeltat & éxBétyg, tov bmolov Exel TO ypappa Tobto eig TO po-
VOVUULOY .

TT.x. ToU 7c8p 6 Pabuos dos wpos 10 « elvan 3, s wpods 10 P 6 1,
ToU % a®Pry O Pabuods ds pos TO « elvon 3, G5 Tpds 10 B & 2,
Kol dos Trpos TO y O 1.

’Eav &v povdovupov Bév mrepiéxn ypduuax Ti, 8& Afywuev 611 6
Babuds Tou s mpos TO ypaupa aUtd elven 0. TIx. 10 povidovupov
32 elvon 0 PaBuolU cs mpods 10 PB. Aidmi Suvdpelia va ypdyowuev
vl ToU 32 t0 3c2B?, &mradn) elvan B0 = 1. Kad 76 v, elvon 3o2po=
=3ee'1 =3e=.

BaBpog duepaiov povwvipov (g mpog mepLocotepa ToD évog
Ypdppata Tov, Aéyetal 10 abpoiopa TOV éxbBet@v, ToLg dmoioug
€YoUVY Ta YpaupoaTe aUTE €LG TO LOVWVLUOV.

Tl.x. TO povdvuuov —?;— 2Pty elvon TéuTTTOU Pafiiol 65 TTpds T
ypdppaTa « kai B, TeTapTou Pabuol s pos & B kai v, TpiTou G
Tpos T& a Kal Y, kal gxTou G5 Tpds T& a, B, Y.
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'Aoxfoerg

77. EUpete TOv ouvTeAsoThV Kal TO kUplov Toogov fkdacTou TV KaTwd po-
VRVUPWY

a’) 3ap? p") —5utp® =5 §) —3xy?
e) 2x2 oT’) — —g— X8 ) — —Z—J I e S
6') —4,56x° 1) — _%. o ) — —g— o25p. (—8)p2

78. "Oupoiws Tov (&piBunTikov) cuvTeAeoThv TOV kdTwb, xkabBds kal ToOv
ouvTeAso Ty ToU &, ToU X%, ToU P2
) X 20 5
&) ) J =X et &) 3,4x2 ) — ap2
)3 B - ¥) - o x ) 3,4x ¢) = of
79. ‘Oupolws TV k&Twh, Tov ( &p1OunTIKOY ) cuvTEAeoTHY Kal TOV ouUvTEAe-
oThv ToU &« ToU X, ToU B, Tol y, ToU x2:

«)2:(=3).4y P) —Ba.6.p y) 2 (_-‘-31—)::.(_7)w 5)

- o) oL (- v Mg (—4). Gax).

80. Tivos PaBpol elven kabiv Tdy k&Twh povewipwy ©F TPoOS o, S TS ﬁ’
s Tpds Y, Gs Tpods a kal B, &s Tpos o, B, Y ;

a') 15a2By? B') 121c2R2y y') —24cP3y* ') — 13°p2y?

81l. “‘Opioare Troia ik TGV &voTépw povwWHPwY TGV doxnoswy 79 elvan ducé
poua kai opioaTe Tivos Pafuol elvan kaBév : a') ds Tpods a, P’) s Tpos B, ¥) s
Tpos X, 8') s mpos y, ') s Tpds o kal B, oT’) s WPOs X Kai Y.

3op
day

. OMOIA MONQNYMA

§ 53. AVo 1 meploodTepa povwvupa Aéyovral Gpoia, €av
€xouv T0 adTO xVplov mocdy, Srtapépouv 8€ xatd Toug (aptBunTi-
»xoVg ) cuvtedeotdg Twv ( dv Stagépovy ). OUTw TG povwVUua

6a, = —23a elven Gpola, s BiagipovTa povor koTa Tous ( &pi-

BunTikoUs ) ouvTeAeoTds Twv. Emrions T& —% B, 6B, —17p elvan
Suoia, B TOV alrtdv Adyov, kabos kal T& 12a2p, —15a2P, 23a2B,
—o2B, s ExovTa TO cUTO KUploV TTooOv a2B.

Movwvupa Aéyovtal Spota, g tpog €V 7] TEP LOCOTEPY YPAL-
pota adT@dyv, dv Exovy Ta ypduppate tadta wé Todg aldTolg Exbé-
Tag.
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OUtw T& povwvupa 5Py, —602p82, 218ce2Pd elvar Spoix s
TTPOs Ta ypauHaTa aUT@v o kKai P.

I CIIPOZEOEEIY MONQNYMON

§ 54. KodoUpev dBpotopa  BoBévtwv poveowluwy ( fi kad &A-
YERpPIK&@Y TrapacTacewv) TNV SAyePpikiiv TopdoTaciy, 1) omoia
TPOKUTITEL, STav yphwowpey T& Sobévra poviovupa (1§ Tas Sofeicas
TOPXOTACEIS) TO &V Tapd TO &AMo, kabiv pt TO Tpd avrol ofjua.

OUtws f) mpdodeols TGV povwwipwy 4o, —15p¢, ?62- Bide1 dog
&Bpoionc T& 4ot — 1502 + O

‘H mp&€is, pé thv omolav edpiokopey 1o &fpolopax TV év Ao-
Y® Hovewwipwy () dAyePpik@v TrapacTdoewy ), AéyeTan mpéobe-
olg aUT®OV.

§ 55. To dfpolopa Sobévrwy dpoiwv povwvdpwy elvar wé-
vovopov Spolov mpdg adtd, €xov cuvtedeoTthy TO dAyelpixdv
dBpolopa T@v cuvtedeot@Ov T@OV Sobévtwv.

*Eote T.X. 611 InTolusy 10 &Bpoioua TV Spoiwv poveowl-
vwv 3a kai 4o Tlopoarnpolpey 611 ToUto elven 10 3a-+4a, TO 6-
Troiov = pE (344 ) a. AdT, &v ékTeAéowpey TOV TroAACTTAGOIX-
ouoy ToUTtov (KaTa TOV EMPEPICTIKOV voupov ), eUpiokopev (3+4-4)a

= 3at+4a.
*Etrions &xopev Y. —3a-t4a-t+ -2— a—13a= (-—3—{-4—}—% —13) o, xai,

gre1dn elven —3-+-44 —g— —13=—12} = =——33§~ -+ %_ =-33'E , EETOL
= = > ! - 34
ST Exopsv &§crydusvov ™ —Fa
To &Bpoiopa Tr. NG TGw——z—o@ %—qﬂ, 4o, —To elvan :
Hiuiz Sy ilipensl 5 |0
o @ +4at—Toc (__+ > )c{-’_(__s_.__'?,)a-=_3 ok
Oucnc.os Exouev 6T1 TO &Bpoioua Y. TEAV Yy, — 3x%y, Yy,

=== )(-\p elvan :

x‘*w—3x9w+7x2w—%x2~v= (1*3 7——) X2y= (5— ;)x” Y= 4-§-x2w
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Ka®® Suolov Tpdémov elpiokopey &T1 1O Glpoloua TGV Ouoicow
poveowipwy +202B, —6a2p, +13c2p, —oP elven :
202p—602B+1302p—o2B+(2—6+13—1)a*p=8ccp.
‘H dvwrépw Trpa€is perafu TV Opoiwv povevlipwy, pé ThHv
Sdtrolav  dvTikafioTdvTal oUTd pE Ev ToloUTto icov pe 1O &Bpolopk
Twv, KoAEITal dvaywyl opoiwv povwvduwy.

’Aocunoeig
782, Néx elpeboly & Eaydpeva Tév kéTwdl TrpdEecoy :
a') Sut-4p B' ) —10p+(—6m) Y') —4u+6p &) Su4- (%)
¢) 8atat9% ot )p—Tp+ (6p—3p) &) Tx+(—8Bx)+6x+x
%) 9o+ (—ba+) ¥ —x+9x+[(—6x)+9x]

(83) Edpere 16 EEarydpevoy Tév :
a’) 3x2-5x24-8x23x2 B") 4ox®—4px3—5yx?
y") 3c2px2— 2c2Px® — 6a®Px §) 4xy® — 5x2ys+-3xy® — 10x4y?
2 e W o
E)T.\+BG‘.\—20{ 21+orx+2a

84. *ExteMicaTe THY Gvaywyny peTafU T@V Spolmy povwwiuwmy gk TEU K&-
Twh kol elpete TO &lpoigpd Twv:

3 S 3
7Tx2\y, —X, 19?&; e, 8——8—'.1),

s%x, —1,125y, —0,25x%y, 0,625¢2.

85. N& yivn f &vaywyt petafl 16V Spoiwy Hovewipwy &k TV KkaTwb :
— o) 3a2B, —8xvA, 3a2p, 32xy?, 0,35a2p, —0,25xy?, —0,5¢2Pp,
-— P') 30xy2, —24c2pty, 16xy2, —12,3c2p%y, —0,75a2p?y,

Y') —6c2By, 12e2By, —Ta2py, —3,6a2By, 0,3a2By, 7,5a2pPy.

3. APIOMHTIKH TIMH AATEBPIKHZ IIAPAXTAZEQZ

§ 56. KohoUuev &piBuntuihv Tipdlv  &AyePpixils TrapaoTa-
oews, TO fayduevov TO TpoxUmTov, Edv T& €ls TNV TTOPACTATIY
UTrdpyovTa  YpaHpaTa AvTikoTaoThowey pE  &piBuols  Oplopé-
vous kol ExkTeAéowpey Tés Tpdels, ai omolan onpeioUvTen els olTAV.

(‘Ymoriferan 671 ai Tipad TGV ypauudTwy 8 elvan TolaUTan,
GoTe & piv TapovouaoThs TS TTAPACTAOEWS, XV Exm ToloUTOV,
v& pf) AcuPdvn Ty Ty pndéy, i 8¢ Umd TV TeTpoarycvikhv pi-
Zav ToodTns va AcpPavn Tiwny GeTiknv).
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OUres, tav elvanr =3, 1 TrapdoTacts 4a Exet THv Tiunv 4:3=12.
‘H mwapdotacs ot=a.c-a.a, dtav a=3, Eyel TV Tiunv
3:3-3:3=81.

‘Eav elver a=5, B=6, y=7, 1 'n'cn([::czitcrrc:(cru;1—94 a-B.y Exer T
TRy o 56.7=135.

"Eav elvar a=—2, B=1, y=5, 1) mapdoTtacis 3a+2y—5p Exa
Ty v 3(—2)2+2-5-5-1=12-+-10-5=17.

‘Eav elvan x=2, ¢=3, w=4, 4§ Wapéto-rorclg%%f EYEl TNV TIpfV
Bi2ow b
3.4.44 2
AUo &hyePpikai TrapaoTéoes ioodbvapor BiSouv icous &pi-
Buovs, dtav T& ypdupaTd Tewv dvtikaracTaBoUy pi TdS alTds, A
oTrolaodnTroTe Tipds.
ThX. ai oafP kai B+a elvon iooBlvauor Tapaotdoes Kai
BiSouv ioous &piBuols, &v TeBf T.x. a=4, P=-5, &te a--p=
=]-5=—4=-_511].

’Aoxfoerg

86. Na elpeBouv Ta éfarydueva TGV kéTwh Tpdleov kal of Tinal Bid Tas on-
HEIOUPEVOS TIRGS TGV YPAUUETWY :
«') —6x+7y+(—3x), Stav elven x=3, y=4
B) —9x+ (—7Ty)+ (—3y)+ (—6x), 6tav elvar x=3, y=—4
87. N& eUpedf) 7 &pifunTix Tiufy Téy TapaoTdoEwy

o) *—6c2p+ B3, Stav elven a=2, B=6.
B E‘%2é__3ﬁl' Srav slven a=2, p=5.

88. Né& elpeBf) /) &piBunTicn) T 1&v TopasTdoEwy ;
a’) (a+PB) - [«2—(B2—6cy)], Stav elven a=-5, p=2, y=-3
B) Vo*—2p—4y—2)4a2+ B (at+Y), Sravelvaix=9,3=—4,y=3
89. ’E&v Tedi} ¢(x)=3x, v& Saxbij én elvan ?(2).9(4)=9(6)
90. *E&v 787 p(x)=4x2+4x—3 xal g(x)=9(x+8), Belwore 611 @(5)=1y(5)

91. "Edw o(x, @, z)= (x+y+2) (x+y—2) (x—y—=z), Seifare &1i:
2(0. 1,2)+¢(0,—1,-2)=0.
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4. IIEPI IIOAYQNYMOQN

§ 57. KaAobpev modvvupov o dAyeBpixody dbpoiopa povw-
vopwy (té omoia Sév elvar mdvrta Spola ).

T.y. 76 h—§+5a1—9§;@+]5 elven TroAvcwpov ko elvan &Bpoi-
2
OUX TV LOVWVUIHGDY 3%[5' J0d, —6-35}'-, 15

‘Ev ohucmvupov Aéyetal pnTov, Eav EkaoTov TV TTpocBeTéwv
Tou povewvpov eglvan prTov.

*Axépatov AéyeTan Ev TroAvvupov, éav OAol ol TrpocteTéol Tou
elvon dxépoiar poveovupa. “ApprTov AfysTal €V TTOAUVGVUUOV, &V
ToUAGyloTov els TGV TrpoofeTéwy Tou elvol povavuuov &ppnTov, Kal
TEAOS wAaGpaTikdy Aéyetal, E&v ToUAdyioTov el T@V TrpocdeTtéwov
Tou elval KAQOUOTIKOV HOVIVULOV.

OUtw T6 302 + 5oy — 13y? Aéyetanl GkEpaiov TTOAUGVUPOV,
elvan B¢ &Bpolopa TéY poveowlpwyv @ 3a2, SaPy, — 13y2.

To %—xf\p—i——g4+$—n—%—wi’—’,—6 AfyETOL PNTOV TTOAUWVULOV.

To \x +dx2—6\ x —7 MyeTan &ppnTov TTOAUWVULOV.

‘Opoiws 16 ——3{—77 x‘-’—{——g- —|—%— 7 AéyeTal KAQOUOTIKOV TTOAU-

wWVULOoV.

"ExaoTov poviwwuov ToAuwvUpou AsyeTai Kol 8pog auTol,
Buvaron 8t els Spos v elven &piBuds TIS TXETIKOS.

Els ToloUros &pos SUvaTan v& UmoTedf] OT1 Exel ypdupoTa Kai
koftv pé &kBétny undév, | v& BewpnBi s povwwupov Pobuol 0
Ws TS oladNToTE YpappaTa.

"Opos ToAvwvUpou AdyeTal ouvhBews BeTikds pev éav Exm &pl-
BunTikov ouvteAeoTHv BeTikdy, &punTikds B E&xv Exm &pvnTIKOV
&p1OpnTIKOY GUVTEAECTTV.

MoAucovupov dképaiov Aéyetan Subdvupov pév, &&v Exn BUo O6-
pous, kaBeos T& c+-PB, o2--P2, x2+6, Tpidvupoy B¢, Eav Exn Tpels -
pous, kafcxs T& ¥2-+Ax—8, a+p—y, at+2ap4-p>.

§ 58. Aofivrtos &kepalou ToAuwvipou kohoUvTal duotot 6-
poL T& Spolx povwpa oUTol.
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AoBévTos dxepaiou TroAuwwipou pe Opoious Opous Buvdpeba
v QVTIKOTaoTHOWUEY aUTous UE TO AAyePpikov &Bpoloud Tov.

OUtw Tr.%. els 17O dxépaiov TToAuwvupov 6ays-- «% oyt —2ay—
Yi—Tays 22y o dpor 6oy?, —g— ay?, — Toy? elvon Spolot kad E-

> Sl o S : 2 5
xouv &AyePpixov &poloua (6+ =] ) ayf=—-= oyl "Avtiadi-
oTduey Aoirov els TO Sofév ToAudvupov ToUs Tpels duoious Spous
R 2 Yo e = . G,
TOU pE TO — —— ay? kal Exopev, vl ToU SofévTos, TO dképalov Tro-

: 2 : gito
Avdvudoy — —— oyP—2c8y—yt a2yt
VoV TroAUMUUpoY Tou SobBévtos kal elval icodUvapov alrol.

Trv icoduvapiav cupPoAifopev éviote kai pe 16 = ( oUuPoiov

THs TauTédTNTOS ), TiTOl BéTONEY :
5 Al 2 ; S
Goy® + - oS —TayS—pi—T oy - 2otyrt= — = —2a0p—pt-+2a2yn.

‘Ouoicos Exopev T.X. Sx3WHX* =33y 2x -5y 2 Hydy—2y 2y =
(25 G311 ey R (—S5-2)a=Syd | Sy Ty,

, TO Omoiov AéysTton &vmypé-

59. Babpog duxepaiov moAvwvidpou mg mtpog &v ypdupa Tou
Aéyetar 6 péylotog T@V €xbBetdv, ToLg omoioug Eyel TO ypdppa
TobTo €ig ToLg Gpoug ToL ToAvwvipou. Eav 6 éxBérng oltos elval
1,2, 3, To TroAvcovupoy AéyeTal TTpwTou , Sevtépov, Tpitov. . .Babuod
@s TTpos TO ypdupa ToUto. OUTw T6 3a2 — Safy — 12y? elvon Seute-
pov Pafpol dos TTpos o kai TpiTou s Tpos Y, TpdyTou & dg Tpods P.

BabBuog dxepaiov moluvwvdpou g mpodg Svo, Tpia... ypdy.-
poato auTol, xuleltal 0 péylotog TV Bubpdv Tdy povwvipwy
TOV g TPOg T& Ypappote TalTd.

OUtw 710 3y>—2xy-+2x—7 elven Seutépou Pabuocl s Tpods T&
X kal . To 5a2—3ap2y+13Py elvan Terdprou Pabuol ¢ mpeds «, B, ¥
kai TpiTou dos mpds B, y.

"EoTtew 10 dxépatov moAucvupov By -+x24-16. ’Edv yplayopey
aUTS, oTe of &kbBéton ToU ypduuotos ¥ va Palvouv a€avdusvor
&mo Spou gls Spov, Bnhadn s EEfjs 16-+8y 4%, Aéyopey 671 TO To-
Avwvupov ToUTo elvat Sratetaypévov xatd Tag avioVoag Suvd-
p€lg Tob ypappatog y . ‘Opolws, t&v ypaywupsy oUtd, doTe ol

7]
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éxBéTor ToU ¥ va Paivouv AarToUuevor &mo Spou eis Spov, Bnha-
&M oUTw : ¥ + 8y + 16 , Aéyouev éTi ToUto elvan Srateraypévoy
®atd Tdg xatioVoug Suvdpels Tol ypappLaTog ¥ -

Ev ytvel &y TroAvcvupov SUvaTal va SiaTay 8 ds TO dve-
Tépw kaTd Tés dvioUoas §| TAs KoTiovogas Buvdpsls £vos ypduuaTos
aUTol.

"AoxnotiLg

92. Ta k&twh TroAudvupa Tivos Pabpol elvon s TTpos o, s TPOS X ; N
pos a kai X ; AwatdEaTe aUTa KaTd T&S dvioUoas Suvdpels ToU o Ked TAS KXTIOU-
oas ToU X peTd Tds SuvaTds dray@yds.

') 3exi—60P—28cx¥4- 27a’+ x*—54c®x 1 9a®x?

B") —3xt—ofL Tax®t- 27cdx+ 0, Taty2—0, 7exd—cx?

y') 16x8-+ o+ 15c8x 4 Tof—Tob—Tartx2-- % a2xf—11cx?

2
3

8') —2ax—3xf-413ax 4 3ot~ % a2x*+-6c®.

B'. IIPAEEIZ ENI TN IIOAYQNYMQN

1. ITIPOZOEZIZ IIOAYQNYMQN

§ 60. KahoDpev dbpotopa 806éviwy modvwydpwy 16 moAvw-
vopoy To €xov (g 8poug, Tovg 8povg T@V doBévrwv xai EéxaaTov
peé TO OTuU® TOU.

Td &Bpotopa .. TGOV 3oy +P3+6-+at kai —p3—8-+2at -2y,
T 6Troioy TaploTavopey Kail s EETS :

(Bozx+pi+6-+a*) + (—P*—8-+2c 202 )
elval 16 ToAumwupoy 3oy +PE4-6-+ot—BI—8+-2ct 1202y

"Eme18n) Urdpyouv Suotol Spol gis TO e§orySpevoy ToUTO, EKTEAOUV-
Tes THY Qvaywynv aUTdy, elpiokopev egoryduevov 1O Say +3ai—2.

‘H wpatis, p¢ THy émolav eUpioxopev To &fpoiopa SobevTwv Tro-
huwvipwy, Afystal mpéabesis alTddv.

‘Opoicos eUpiokopsv TO &bpoloua kal TeplocoTEpwy TV BUo
TroAvwWpwY, (T& dmola Tpds eUkoAiav UtroBéTopev dvnypéva ), &x-
TehoUuey 8¢ dvaywyfy T&v Suoiwv Opwv els TO E€orydusvov, &av
Utrépyouv TololTol.
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Suvnfws, 6Tav TPoKalTal v& slpwusy TO &Bpoioua (&vnyUevwy)
TTOAUWIHWY, EXOVTwY PeTabU Twvy ouoious Opous, ypagouey TO Ev
k&Twbev ToU &AAov, doTe ol duoiol Opol va eUpiokeovTal gl THY aUThVv
oAy ( ka® Soov ToUTo elvon BuvaTov ) Sik va eUkoAUveTal ) &va-
Yooyt TouTtewv. OUTw . X., v EnToluey TO &fpotoua TGV TTOAUWWU-
peov

S5c—4adB2+ 8ot P—TaPty2+ 2By -+ y?
2c2Bdy+605—12at B+ 20 Br—aPry*—3y?
2c2By +-6a5—1 2t B+ 20 pr—aPry*—3y?
— 2a5—604B+9a2Piy—120p% +aPry*—Ty*?
Yp&gouey TpdTOV aUTd s £EfS :
5o+ 8axtP—4adPr-+2a2Pry—Tapiy2+ y?
6c5—12ccB -+ 2a3p2 - 202PBdy— afty2—3ys
—208— 6atPp—1208PB2-9a2Biy+ afty2—Ty?

*AkoAoUfis kéuvopev THY duorywyTv Opoiwv Opwvy, TGOV KEl-
péveov els Tas oTas oThiAas Kad eUpiokopey E§aydpevou

9a5—10ctB—14a*B2+ 1 3a?Py—TaPy*—9y?

‘Opoicos s dvewoTépe Spilouev THy Trpooleoiv GAYePpikddy Ta-

POTTAOEGWV.

"Aoxnotg

__-_5_3] N& trpooTefolv T& x&Twéi ToAudvupa :

&) 20—5p+2y 204-3p+y —3a—2y

[BD 2x2—2xy+3y2 —x21 5xy-4y2 x2—2xy—6y?
D 2ep+3ay+6opy —5ap+2py—5aBy  3ap—2py
A B s o 2xXy it PoCaie g
MEal it e R e Y
BN G P s o
i e g e TER SR

2. APAIPEZIE AATEBPIKQN ITAPAZTAZEQN

§ 61, Koholpsv Gepaipeoiv &hyePpikils TrapoaoTdosws, £oTw
B &mo &AAns A, thv elpeciv Tpitns I, | omoia mwpooTiBepévn s
TNV B 8i8a1 &Bpoioux v A. To &aydusvov N Tfis doaupéoews Aé-
yeTon Stapopa &Y A kad B.

Ara va dpalpécwpey povwvupoy T and dobeicav mupdoTa-
oy, dpxel va tpocBécwpey eig Tadtny To dvtibetov ol SobévTog.
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Ao, gav .. BEAwpev va elpapev TN Siagopav ToU —o? o

ToU oy kol TrapacTriowpey aUuThy M 8, 8 elvan
8 = aPy—(—a).

TANAG kTG TOV Oplopov TTS aeaipéoews Ga Excopev

8+ (—a®) =y

TMpooBéTovTes eis T foa TO o eUpiokopey & + (—o2) o=ty -t-oz
kol peTa THY dvaywynv TV —o? kal o, Exopev S=cly--a.

‘Opoiws ebpiokouev é11 f| Siagopa Tr.X. ToU o?p &md ToU
3a2p+6ape—P* elvan 3o2P-+6ap—pi—a?P=202B - 6aB2—f5.

'Eqv Ineitar ). &mMO TO TOAUWWHOV ody—ody o v &eal-
pefolv TreplocdTepar TOU £VOs povadvupe, 0T T& oy, —3aty?, —odt
2o0y® Ay &aipoUpey &mo TO Sofév TTOAVGVUROY TO TTPGTOV HOVWVU-
pov, &md T E€arydusvov TO deUtepov Kal dxoAoufws &d To véov 6a-
yéuevov 1O TpiTov kad oUtw kabefTis 1) (cuvToudTEpOV ) TrpocHETo-
uev eis TO Bobiv ToAuwvupov TO &fpolouax TV Trpds &eaipsoiv So-
BévTwv povwulpwy, EkacTov pé dvtifeTtov ofjua. “HTol Exouev KaTox
ToUT

oy —oty o —ay + 3arys - ad—2ays.

Ak v depalpéowev ano SobBeiong mapactdoews dobév mo-
Avdvupov, ypdpopey xatémiy adTig Tolg 8poug ToD dpalpeTéou,
xaBéva peé to dvrifetov mpoonuév Tou.

‘H &mdBafis yivetan ko’ Spolov Tpdtrov, kaBos kai &vwTépw,
OUTes ) Biapopd ToU 3atx—9eey2—6a2y? &mo ToU oy -+ 18y —ay®.
Thv &Troiay oTUEICVOUEY 65 EETS !

( 9oy + 18actyz—ary®)—(Bo2x —Yalx2—6a2x>)
elven 9czy + 18ady2—oey2—302y + Yady 2+ 6oy ?
Kol pETG THy dvoywyny TV duoiwv Spuov

Goy + 27ady® 4 Saye.

"Eqw Eywpey va &paiptowuey &rod Sofév TroAvwvupov &AAo Tol-
oliTo, ¢v wpwTols 81’ ExacTov eUpiokopev TO iocoBUvapov alTol &vny-
pévov, v 8¢ Exouv peTabU Twv Spoious Spous, ouvnBws diaTdooo-
pEV TaUTx Kard TS Buvdpels ToU alToU yp&upaTos Kol ypapouey
Tov &paipetéor UTd TOV peiwTéov, Kafds kol el THv Tpoobeoty,
&AAG pE AAaypéva T& Trpdonda TGV Gpov Twv.

OUtw .. &v EnTolpev THv Siagopdv ToU

9a—8oP + Sap—7p* &md ToU 7ot + 2B +Jap—11p3—4ys,
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Y pOPOUEY 7ot 4202 4 9aP2—11ps—4y2

—903 +Ba2Pp—5aP2 - 7p3
kail éxTeAoUvTes Qvaywynv TGOV opoiwv Opwv sUpiokouey Thv Sia-
Popav —203 -+ 10a2p +4apr—4p3—4y2.

AocxfoetLg

Né& &paipebi &md 16 o+ 3a2B+3af2+ B2 10 a2—302p—3af2—pt
*ATTO Td o2x2-doxy—3aPy? 76 daPyt—Sexy—2a2
8') "Amd 16 10at — 15pV — yP -+ 58N 10 —9ai +2Bv — yp — 58*
£) "Amd T 4yP4-x2Axy-3x+4 10 WA x4 2xy—4y—2x

e
) 9% o) N eUpebi) ) Srxpopa ToT 4x2+ 3xyp+- 3y &1rd 16 XXy 242

95. N& doeonpedij &mwo T6 2,5x2+ 3ax— ——lcx'l T 2x2—ax—0, 502

g

- R s Yl ST 1 GRS I
o} T LS P, S, ol S
96. N& &eonpedi) &mro 1o % 6x- 5 T° % g ) 5

3. IIEPI IIAPENOEZEQN KAI ATKYAQN

§ 62. To &bpoopa fi TV Siapopav SUo TOAVWVINWY Trapl-
OTQVOUEY, G5 €eidopev, KAelovTes EkaoTov aUTédv Evtds Trapeviicecss
(7N &yxUAns ) kai ouvBeovtes TaUTas pé T + fi — Tiis TpdEews.

T.x. & &Bpoicuax 1@V 20+ 3aPf—Pp? kal —ot—aPf Ly TaploTd-
vopev pe (224 3af—B2)+ (—at—aP +y)
kad fooUtan ToUto pé 202 4-3ap—P—c—aP+y

‘H Siapopd T@v almédv TapaoTdoemy TapIoTAvETal Ut

(20¢ 4 3aP—p2)—( —ot—oP+y )
kad looUton pe  2a24+-3af—P2 4o +of—y.

"Ek ToUTwv EmeTan 671 :

"Eav peév mpd mapevBéoews ¥ &yxVAng, évtog Tig omoiog
Exopev Spoug, Omapxy TO -, Suvapebu va THv mapadeidwpey
Xwpis va petaBdiwpey Ta mpdonua TOV €vtog adTiig Bpwv, édv
8¢ Omdpyy TO —, THv mapadeimopey, dpod mponyoLpévws dANE-
Ewpev 10 mpbonuov xabevog tdv évtdg adtiig Spwy.

OU¥tws Exouev a—(Bp—y+8)=c—B 4 y—35.

AdTt 10 —, TO TpO This Tapevbéoecs, onpaivel va &paipedi
1O P—y+ & &mo 10 o kai, kKaT& T& &veTépw, dprel vd TPooHE-
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U?—’UGU 'Ei‘s TO o ToUs Spous Tiis TrapevBéoews, koBiva pé AAACyuévov
TO TIPOCTIHOV Tou.

‘Opoies Eyouey :

o= [~(B-+¥)+(a—P)—y-+a] =at (B+y)—(a—B)+y—o=

o +B+y—o+ Bt y—o=—a-}2p+2y.

"AvTioTpogws, Buvdpesfa v BéTwpey Spous dBpoicpaTos EvTos
TapevBioecos f) dykUAns, kol &v piv BéTwopev TO ofipx +— PO oUTHS
EkaaTos Opos SioTnpeel TO ofjua Tou EvTds ToTns, &v 88 TO —, ol 6-
POl ypdgovtal EkaoTos pi HAAaypévov TO ofjua Tou évTds aUTRS.
OUrw Tr.%. Eyopev :

oa—P—y=at(—P—y)=o—(P+y)-
'Aoxfoetg xai mpoBArAdfpraTa

‘OQuas wpwTn. 97. N& elpeboliv T& Efaydpeva Tov waTwl Tpatswy
kai al Tipad Tev ik Téds onueloupéves Tipds TOY YpappudTw
a’) 3x—(7x—5y) Stav X= y= 3.

B) 3x+46y—9w-+ (l14x—7y+4-9w) &rav x=6, =3, w=4.
Y') 8—(u—v) &&v elven 8=x+9¢—6w, p=4x—Ty+2w, v=x+y-+w.
‘Oupuds Beuvutépa 98. 'ExteMoare 145 kaTwTépw Trpaels, doTe v t6a-

AeipBolv ol Trapeviéoeis kai al &yxUAan kal eUpete Tas Tipas TV ESaycuévwr ik

Tas S15opévas TIHAS TOV YPARPATWY

o) o—fo—{ a—(a—1)]] Stav a= 1
BD 5,8a2—8, 22— (c2—0,4)+0,6 étav a= 2
EVD - EON--Cw)) Sray x—=y— 1
) [+ [+ (O =0l Srav x=2
&) @ +y-Ol+ [P+ St a=1, p=0, y=—1.
99. Aibovral T& TTOAU@IUH
2—-2x-} Tx®—x44}-x5, X4 2x2—3x34-4xt—x3 Kad X2 2x3_3x1-L-4x5,

Né& ebpedfi : a) T &poiopa aurtév, B') 1o dlpoioux TéY Blo TphTwY
kol dxohoUfws 1) Siapop& ToUTou &mo TolU TpiTou, ¥') v& wpooTedi 1) Siagopa
ToU Beutépou &md ToU TrpdoTov els ToV TpiTov.

‘Opds Tpitn. [I00-] Mpdyare kaTaAAfAws Tds KATWTEPW TTAPATTAOEIS,
&ore ol 8po1 Twy &md ToU Beutipou kal EEfs vir elvan els TapévBeciv §) dywiAny!

Eyouoav Trpd alris @ &) TO ofjpx +, P°) TO ofjua —:

x24-7x2—3x—5, —5x4—(3x3—-8x2)—6x4-9, 13x—16x2-t 19x*—14a+- 5y
101. Né& eUpeBolv T&
«) Xyt B x—y—w+, ) w—(x+c—9), Erav Tebf :

x=3a2—2ap+5p%, w=Tc®—BaP+5p% w= 9a2—5ap+3p%, o=1lc®—3cp—4p2.
‘Ouds TeTdpTn. 102, Els Thv mpoTnv T&Eiv oyohelou Tivds gortolv
a pobnTad, els v Beutépar B GArycTEPOL, els B¢ v Tpitnv 2B dAiydTepor Ty
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els Tnv mwpoTnv. Mdoous palnTas Exouv v SAw al Tpeis T&es ; Tldoous Exouv
al 80o Tpé@Tan T&Eeis TepriogoTEpOUS THS TRITNS ;
' 103. *Ex 5uo &vbpomwov A xal B, & A Exet x 8py. kai of o Suol p. Bpy.
"Av & A o) els Tov B 3 8py., wooas B& Exn ExaoTos ;
104. ‘O B &xe1 tpimAaoias Spy. fj & A, & T dimAaoias Tol B, & 8¢ A Exer u
Spy. IMTooas Exouv kai of Tpels ;

4. TINOMENON AKEPAIQN MONSQNYMQN

§ 63. KaAoUuev yivépsvov Bofeicdv dAyePpikédy TapaoTd-
CEwV THY TapdoTaoty, 1 émoia el Tap&yovTtas Tés Sofeioas mapa-
OTAGEIS,

‘H mwp&tis, pt v omroiav eUpiokopey TO Yyivduevov dAyePpikdv
TTOXPACTACEWY AfYETOl TIOAAGTAAOLAoWOS aUTdv,

"EcTtw 671 BfAopsv va eUpopEy TO YIVOUEVOV TGV POVGVUHGY
SoPfy kai 3Py2. Kord Tov Spiopdy 16 yiwduevdv Twv, TO dmroiov on-
eiovopey oUtaw : ( 5e2Pry ) . (3Py?), iooUtan pé 5a2Bey.3By=. "AAAG
ToUTo elvon yivdpevor TV SAYEPPIKGY TrapaydvTwy TGOV HOVEIW-
Hoov Kal &av &AA&Ewuey THv Bfciv alTdv B& Eywpey

Scpy-3Py?="5-3arprBry-y:— 5Pyt

"Ex ToUTwv kol &AAwv Spoiwv TapaderypdTmv 68nyoUuevor Aé-
yousy 471 :

Awa va eSpwpev T yivopevoy dxepaiwy povavipwy, moAia-
nAagidlopev Tolg dplBunTiols cuvTeAesTds TwY xal SeEid Tob
Yivouévou Twv ypdpopey xabéva ypdppa, Otdpyov eic té S00évta
povwvupa, pe éxbérnv 1o dbBpolopa TV éxbetdv ,Todg dmoiouc
€xeL tolto €lg Td Sobévra.

Elvar gavepov é11 6 Pabuds tol yivopévou poveviuwy os Tpos
&v 7| TrEpioodTEpa ypdupaTa Tov, loolTon pE TO &fpolopa TGV Po-
Budv TA®Y TTopaydvrwy Tou dog Tpos T& ypappaTa aUTd. Ll o
(5a?Py) (—2ap?y?8)=—10cp*y+8 elven Pobuol s mpds o, B, y, &
4+7=11, 8mou 4 clvea 6 PaBuds ToU TpdTou TapdyovTos kal 7
O ToU Beutépou s TTpos T «,.B, Yy, 5.

'AoxfoetLg

105. N& eUpefiolv T& ywousva

<) XXyt PY) (xbx)adoda?  y) (AP(BY §) xvbdav.x
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g') x%v+l.x.x2v—2.x2, oT’) (—Txyw)- (4x32y2), L) (—x-y-w)-(x2-92-w?).
106. Edpers & «') (—2,52Bx)2, B') (—0.3cpy2)’, ¥") (—2cpyx2)?
107. EUpere T&

o) ox (—ax—1), p) (—xv—tyr—?) (—xv—lyge—1), y' Tids Uyolpev povdvu-

pov els TO TeTpdywvov T els Tov kUPov f els BUvapv pé dxépaiov ExBETnyv ; .

3
ut 7l looUran o (6aP2)?, 10 (% x:‘ty) ;O (25a@P2A0 s

5. TINOMENON IIOAYQNYMOY EIII MONQNYMON

§ 64. "Eotw 61 BiAopev v& elpwpev TO yivduevov
(or—3ap+P2) 2c.

*Emeidn 1o moAvcwupov elvon &Bpolopa TV Spwv Tou, B&
xoorev  (ar—3aP4p2)-2a=[a? + (—3af) +P*] 2.

‘Emre1dny Exopev  moMAamAaoioopov &bpolouaTos  oXeETIKGV
&p1Buddy ém &AAov &piBpdv, ebplokopev &T1 TO AV TEPG Y1VOUEVOV
icoUtar pt o2+ (—3aP)-20+ B2 20=2a7—6cP 4 2ap2.

‘Opolws edpiokopey 611 :

(5cp—3aP+7P%)-(—3aP)=—15cp2 + Sopi—21cP*. "Qote :

Atd vd TOAAATAUOLECWEY TOALWYVLUOY €mi povvuvpov,
roAramAacidlopey xabéva TdOV Spwv Tod moAvwvlupov émi T
povdvupov xal mpocBétopev Ta €Eaydpeva.

"Eq Eywuey V& TOAAGTAGTIGOWHEY HOVAVULOY ETTL TTOAVGYU-
wov, Buvdpeda v EvedA&Ewpey THY BEo1v TGV TTapaydvTwy ( Bewpolv.
Tes TO TOAUGWUMOY 65 Eva oxeTikOV &piBudy, émeidn elven &Bpor-
opa TéY Spwy alTol ) Kai oUTw 6& Exwpev v& TOAAXTTASCIATUEY
ToAuGwUpoY &l &képaioy povddvupov. TT. X. TO Yyivdpevov

a- B+y—)=Pp+y—)« kal ToUTto =aP -+ ay—c?.

’Aoxvoelg xal mpofBAfquarta

‘Oupds wpdTn. \108. [N& elpeboly T& kaTwdh ywdpsva kal T E8a.
yorévewov ol &pif. Tinal S Tas Si15optvas TIUGS TOV YpaARPaT@Y.

‘«) 3oor(e—dox+x2) &tay x=—=t;a=—2
@) GotTP)a—(9B—52)p > e B
') (Bo2+7B2)ap—(9a*—8p2)ap » a=-=1, p=-2
8') (3c2p34-782) 3c2p2—(9c’pS—8p*) 202p* » a=-—1, p=-2
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Opas devrépa 109. ANboare i &6fjs TpoPAnuaTa :

"Ex Tweos Témou dvaywpolUv ouyypovws dUo Toyudpopor TrpoywpoluTes
&’ eUfelas wpdg dvmiBéTtous gopds. ‘O o Savle ko’ fpépav atp YAu. kol 6
B’ 2 xAu. SArydrTepa ToU . TTooov 8& dméyouv petd T N, ;

110. To &Bpoicpa Ty yneicy diynelou Tives dpiducy elvar a. To yneiov
TV povadwv Tou elvan p. TTéTe Kai Tooov 8& alUfndif & dpibuds édw évaAAa-
fwpev Ty Séow TOV yneiwy Tou ;

111. "Ex wwos TomoU dveayewpel Toyubpdpes Siaviwv 30 xAp. fuepnoicws.
u fuépas PpadiTepov dvaywpel #k ToU abrtoU Tomou &AAos Siaviwv Yy yAu.
Nuepnoims xad Sisudlveron Tpds Tov o', Tldoov B& &méyouv petd T fuépas &mod
TS Gvaywpnoews Tol o ;

6. TINOMENON IHNOAYQNYMOQN

§ 65. KaXobuev ytvdpevov 500 moAvwvdpwy 10 ToAvdvupov
0 mpoxlmtov éx Tob moAlamAaciacupol adT®dV, HTolL TO Exov
mapdyovTag td §0o moAuwvupa.

‘Ette181) ExaoTov moAvwvupoy clvan &Bpolopa TédY Spwv Tou,
gmetan O

Awd va ebpwpev T yivopevov Vo molvwvdpwy, dpxel va
moAAanAacidowpey xubéva Spov Tob moAAamAaciuctéou Emi
navTtag Ted noAlandaciaaTob xai va ntpocBécwpey T& EEaydpeva.

A& va eUpoopey TO y1vopsvov 0o dkepaiwy TToAV@VIHWY oUVT-
Boos SiaTdooopey aUTa KaTd Tas KaTiovoas ) &vioUoas Suvdpueis Tol
alToU ypauuoTos Twv Kal dkoAoudws EkTeAOUPEY TOV TTOAAXTTAGCIC-
ouoY, Trpds eUkoAiav eis THY &vaywyny T&V dpoiwv Spwv, M5 gai-
vetan el T &mdpeva TrapadslyuaTa.

lov. "Eote 611 {nTolpev T& yiwdusvov (2x2—x+3)(x—4).

[Mp&gopsv 22—y +3

x—4
(1) pepixov yivopevov 2y3— X2+3x
(23 .» » —8y2+4y—12
(3) TeAhikov » 252 —9y2+Tx—12

Ta (1), (2) sUpiokovtan &k Tol TTOAAaTTAQOIOGUOU TOU TrOA-
AamrAacilaoTeou Emi ¥ kad &l — 4, AfyovTon B pepikd yivopeve.

TS (3) mpoxirrrel &k Tiis Trpooléoews TdY (1) kal (2) kal Aé-
YETQl TEAIKOV YIVOUEVOV.
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"EoTw 16 ywvopsvoy (4 —3xt+x2—1)(x*—x—+2). ‘QOuoicos

@S AVWTEPL EYOUEY 4y5—3yt-ye—1
SIS e e < s
45 3y + —x 3
_4X';+ £) =0t =5 uepIKOV yivouevov
.00 D - e e > »
4X 3X 4}("J 12)(”—6)( *“2)(“ -2%2 4y —2 TEAIKOV »

§ 66. Ex TdOV dvwTépw TOpoTpOUPEY OTI TO Yivopsvov ToU
o' Spou 4y5 ToU moAAaTrAcolooTEOU £ TOV @ Opov ¥ ToU TroAAx-
TAaoiaoToU 5181 Ttov o Opov 4x® ToU yivopevou. ‘Opoiws TO yi-
vopevoy TGV 8o TeAsuTaiwy Opwy autdoy — 1 kal 2 &ibe1 TOV TeAsu-
Taiov Gpov — 2 ToU yivouévou. ‘Etmropéveos :

“Otav ol mapdyovteg yivopévou Vo axepaiwv moOALWVOUWY
(dvnypévov) elvar Siatetaypévor xatd Thg XoTioVaoog 7 Tdg
dvioVoag duvdpelg €vog YpappaTtés TWY, T YIVOUEVE TGOV GVTL-
otolywy dxpwyv Gpwv (TOV TPWTWY xai TeAevtaiwv) Sidovv
ToUg &vTioTolyoug dxpoug Gpoug Tod yivopévou, Statetayuévou
opoiwg Gg mpodg TO wdTO Yypappot.

*Apa TO yivopevov 8Uo dkepaicwv TTOAVwIUPwY G EXxT) TOUAG-
yloTov BUo Gpous kai Stv SUvavTtal va elval povovupov.

§ 67. 'O PoBuds ToU yivopevou BUo Grepaicov TTOAVVUUGY
s wpods TO oUTd ypdupa Twv igolTan pé 7O &fpoicua TéV Pabuddy
TRV TTapay OVTwY.

’Acxnocetg

112, Evperte & k&robi ywopeva kai T& #faydusva T@v SolévTwov ds xaj
T&v Eayoptvwy Bid Tas Si18oufvas TINGS TV YPIUUETWV :

a’) (x24-4x+3)(1—=x2) av Teff) Omou x= —1
B') (x2+2x+2) (x2-5x+3) » » x= -1
¥) (x*—2x24+8) (x2—2x-2) I »  x= 3
§') (Bet—2a+4-5a—1) (a—3—4a?) PR » a= 3
113. *Opoicos :

o) (4o2vH+6av+4902) (2av-+1—3ad)
BY) (xi—xtytxtylxiypitys) (x+y2)
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Y) (ot —B-ai—L.x+4 y-qu—2-x2) (x2—d4B.al—U-X—y-a -X)
8") [xF(B—1)4-wh(a—1)] [xa(B—1)—yR(a—')]
g) (xP-xd—=x4x+1) (x—1) x+2) (x+1)
o1’) (2a+B—3y) (2a+p+3y) (B-3y—20) ,
BétovTss =is SAa dmou a=1, p=2, X=y=-—1.

7. AEIOZHMEIQTOI IIOAAATINAZIAZEMOI

§ 68. Topaotdoes Tfis Lopofs

(@ 4P (=B, (x+B) - (a—B), (@+B), (c—BY,...
TapouoidfovTal ouxva kol elval koAov va yvwpifeopey &md pvi-
HNS T& eGaydueva T sUptokdpeva, Edv els ExdoTtny &€ ol EQOPUO-
CwEV TOV Kavova ToU ToAAarAaciaopol. Obres EyOuEY :
lov. (a+P)2=(a+B)"(a-+B)=at +oP+oP+Be—ct+2ap+B.
20v. (a—P)*=(a—P) (c—PB)=o—af—cP+p2=c2—2ap+p2. “Hror :

Toé retpaywvov Tob abpoicpartog %o oyetixdv aptbudv,
icoUTat pé To Tetpdywvov Tod mplitou &piBpot odv Té SimAd-
glov yivépevov TdV &ptbudv av elvar dpdonuol § mARv To Yi-
vépevov adTd, v elvar étepéonuot, odv TG TETPAYWVL T6T Seu-
Tépou dptBuod.
3ov. ’Emrions eUpickopev (o P)o—P)=a? L af—aP+pr=a—p."Hro

To dbporopa 8o dplBudv ent v Siapopdy Twy, lcodrat
pe v Sraopdv Tod TETpaydvou Ted pelwtéou mARY To TETPA-
Ywvov tol dpaipeTéou.
4ov. ’Emrions eUkdAws eUpiokopev &Ti: (at-P)=(a-p):- (a+PB)

— (420 +P2) - (0+B) =0+ 3B+ 3aPs-- B,
Sov. "Eav els v TeAeutaiav lodTnTa ypdywuey —B &vri ToU - B,
TrpoKUTITEL (a—P) — a7+ 30 (—B)+3a(—B) - (—B)®
1 (c—B)*=oct—3c2B+3aP—pe2.

EUxdhcos eUpiokopsy 81 ExTeAéoews 1@V mpdEewy &kopn O :
Gov. (x+a) (X+B)=x>+(a+P)x+ap.
Tov.(x+0) (X+B) X+Y)=x*+(c+B+y)x*+(cB+Py+ya)x+aBy
Bov. (c+P#) (> —(oox+By)*=(ay—Bx ).
ov. (a*+P+r?) OC+42+82)—(ox+By+yl)=

= (cap-—PrO=H (PE—y v +-(yx—ai)
Al 8Uo dvwTépw iodTnTes 8 xai 9 Aéyovran TAUTOTTTES TOU

Lagrange.
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114, Aci€are 611 elvan
(@+B2) (y2+82)= (ay+B8)2+ (cb—Py )= (cy—BB)*+ (aB-+By)=.
115. *Eav 7e6f] x=2y+3c, Belferie 6T elvan x?—By ' 27w’—18xyw =0.
116. *Eav Te87j a+y=2PB, B:ifare &m1 elven (a—B)*42p%H- (B—ry)*=a®+r".
117. *E&v 7e0ff x+w=1, B8eifore 6T elvar x* (W+ D—*(x+1)—=x+y=0.
118. *Edv 7e6ff x=a—P, 6& evan (x—a)2+ (x—)(2p—y)—PBy+p*=0.
119. *E&v 1e6] @(x;)=3x2—X,+1, Seiforre &m elven
8yt 1)—9(x,)—20(0)=6x;.
120. *E&v Tedfj @ (x)= 3x2+7x xai w (x)=6x+10, Seifore ST eivat
«) o (x+ D) —9 (x)=w (), B) ¢y (x+ 1)—y (x)= 6.
121. E&v a4 B + y= 27, Beiare oM
«) (=2 (—P)24 (r—y =B PRty
B iGr—cOtE B Ly it oy =t
Y) 20— (B —y)+a(—B) (—y)+B(r—a) (—y)+ v (—P) (-—=)=By
122, Asifors 61 ad-+Pid- (a+B)'=2a2p2+ 2 (c2+B?) (o+P)°.
123. “Opoiws: a') o®+pi= (c3+Pp2) (a2-+B2)—a2p2(c+-B)
B) (p—w)+ (x—9 )P+ 3(x—y) (x—w) (y—w)= (x—w)*
124. *Opoiws : (c2—B2)2+ (20P 2= (o2 P2)°
125. “Opolews : x2(y—w)+y2(0—x)+w?(x—y)+ (y—w(w—xX)(x—y)=0.

8. AIAIPEZIZ AKEPAIR2N MONQNYMKN

§ 69. Aéyousv 6T dxépoidy TI povddvupov elvan Sratpetdv B
&AAou, &v SUvaTan va eUpelf) TpiTov ToloUTO, TO OTroioVv TTOAAQTTAC-
cwadpevor &l TO P’ Bider ywopevov TO . TO oUTtws eUpiokdpevov
povavupov KoAsiTar mnAixov Tiis Biaxipéoews THOV SUo Bobévrwy, TA
Smroia Aéyovtal Siatpetéog kal Sratpétng.

*Eotw 611 InToUuey TO TmAikov ToU 24a’ Six Tol 8a?®, TO OTrolov
onueicovopsy oUTws 24a” : 8ad.

’Eqv mrapooThowpey TO TmAikov pé T, 8 Excouev koaTa TOV
Spiopov T1.8af=24a’. AlxipoUvTes T& joa TaUTta Six ToU 8, &U-
piokopey T'ed=2407:8 f| Mad=3a’. Alcipolvtes kai T& loa alTa
81 ToU o, Exopev MM=3c":cf=3a"5=3c®, fjTOI TT=3a2.

‘Opoicos elplokopey .. 811 200°BE: (—4aP?)=—5c*p.

*Ex ToUTwv TopaTnpolpsy OTL

“Iva ywwopevéy TL GYeTIX@V Tapayovtwy elval Sixipetov
80 dAhou, &pxel v& mepiéyy ToVg mapdyovtag abTol xai xabéva
pe éxbBétnv loov | meyaAdTepov .
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TMpocért Ot :

Arx va ebpwpev T mnAixov THg Totadtng Siatpécewsg dvo
axepaiwy povwvdpwy, Staipobupev Tov ( &ptBuntixdy ) cuvre-
Aectiv ToU Siawpetéou Bia ToU ( &ptBunTixod ) cuvreAecTod
ol Sratpérou xai SeEtd Tod mnAixov ToVTOL YpApOuEV Ta Ypdau-
pete o0 Srarpetéon xabév pé ExBémny loov pe v diapopay TGOV
EéxBet®dv, TOoLG Omoioug €xer eig TOv Siaiperéov xai dioipéTnv.

§ 70. *Eav 6 Sicupetéos dtv SiaipfiTan ( &kpiPdds ) Six ToU dian-
pETOU, TapPUAEiTIONEY TOUS KOlVoUS Trap&yovTdas Twy, £av Umdp-
youv, kad oynuaTifopev KA&Goua Exov &piBunThv TOV pevovTa s dici-
peTéov kal TrapovoucoThy TOV pévovrta s Siaipétny. Els v mrepi-
TTeoly outhy Aéyouev 6T 1O TrnAlkov TEV SoBévTwv povevipwy
elvanl wAaopatixoy 1] TapdoTaots ¥Aaspatixy. Olrtw Sia v Siad-

peoty 20a2B2y? : — S5af¥y? Tapalsimopsy TOUS KOIVOUS TropdryovTas
5, a, B2, y* ToU Sicipérou kal SicnpeTéov kad Ba Excopev :
4o 4o
Arr o Pl S "
o
"Aoxnaotig
126. N& eUpeBolv T TrmAika T&v karwd Siaipégewov
a') Sutys:—3psys p') —121x%ys:11x2y y') 0,5x2y*:—0,2xy
') 0,45a2p%y4:0,98%y° €) — 12u83: 16pdy oT') 4aP:0,25ap5y 5

) A % BBhy2:0,8a385.

9. AIATPEZIZ IIOAYQNYMOY AIA MONQNYMOY

§ 71. KatolUpev Siaipesiv Sobévtos TroAvewvipou ( SicipeTéou )
Six povewowvipou ( Siaapétou ) Thv Tpdfiv, pé TNy omoiav eUpioko-
pev ( &v Umrdpyn ) ToAudmwupov ( TrmAikov ), TO oToiov ToAAa-
TAcoiafouevoy &l Tov SicipeTnv Bibel yivopevov TOV SicupeTéov.

’Emre181) wa&v moAucvupov elvor &Bpolopa Tdvy Opwy Tou, E-
TreTal OTL :

Atd va Stxipéowpev moAvwvoueov ( dwaipetov ) did povw-
vipou, dpxel va Siaipéowpey xabéva 8pov Tou didk Tol povwvi-
pov xai va mpocBéowpev ta éEaydpeva.
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Kora TalTo Exopey :

(1) (To2pe+602p2—1502p%):ap="Tap?+602p—15c2p2

(2) (420x—48ay+18aw): (—6a)=—Tx+8y—3w

(3) (—80a"—24a1?):8af=—1Ca—3c?

*Eav molvwwupov Siaipfiton 8id povwvlpou, 8¢ iooUran pé tov
BicupéTnv &l TO TMAikov Tiis Siaipéoews alTdy. OUtws Exopev dia
T& dvwTépw TapadelypaTa

(1) 7To2pP+6a?p2—15a3B3=aP. (Tap?-602f—1502p2)

(2) 420x—48ay+18aw=(—6a).(—7x+8y—3w)

(3) —8006—2409=8a* (—10az—3a7)=—8a* (10a2+3a7)

Ex ToUTwv EmeTon 671

"Av mavteg ci Gpot SaBéviog moAuwvipcu Excuy xolvéy Tiva
Sratgéiny, Suvdpeba va Béowpev altoy éxtdc mupevBécewg dig
TapAYyoVTa Yivopévov, Teh 6moiou 6 dAAog moapdywyv €lval To
mnAixov 1ol SoBévtog moAuwvdpov Sita Teh TeBévrtog €xTog TG
napevBécews xotvod mopdyovrog.

Tx. els 70 dvwTépw TPATOV TOAUMVUHOY S KOos Biai-
pétns éAfebn 10 af kod E1EBn ExkTOs TrapevBicews eis TO P’ péAos
Tfis (1). Eis 16 8elrepov mohuwvupov EAnebn s Siaipétns T — 6a
kad els 10 TpiTov 76 —Ba? kal éTéfnoav ékTos TV TTapevBioewy els T
Belrepa péAN TV (2) xal (3).

’AoxfoetLg

127. Na ebpefolv T& mmAika TGV xaTwbl Sicipéoewv kal v Tparr] dxo-
houbws 6 BiaipeTéos el yvopevov 6o Tapaydvrwy. ‘EraAnSeloaTe xai Tas iodTn-
Tas, ol omolan 6& Tpokiywouv S Tas omnusloupévas TIUES TOY YPIUPET®Y :

a') (14x3@2—28x'y2): (2x2y2) Stav Xx=2, w=-—2

B (x+y) (o+B):(x+y) » X=y=4,a=p=1
Y') (8x'B2—1603p3+ 24a2ps—1202p2): (—4a2P2) » a=3, B=2

5) (xu-Pyv 4 2xuHlgvHxu wv+2)xv - v » Xx=4,y=1p=v=-—1

128. Né& Tpamotv els yivdpsva blo Trapaydvrwv T&

o) ax + px, P') 49aP+-63x, ') 56xy—72xw, &) 0,35ap—0,4%xy,
€) 2,3cp5—2,5a%p1, o1') PxPy43a2Pxy+ 3apixyt—xys,

2 5 1
oy —RR— e e 5 g 4
BN 2 3 p—14,25a4p5—15 3 ofps 4 11 3 o®p
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§ 72. KaroUusv Sraipeociy ( &xepaiov ) TroAuwvipou ( Sicape-
Teovu ) Bi1&x ( axepaiov ) TToAvwvUpou ( Sicupétou ) THY P&y, ué Thv
omoiav eUpiokouev, &v Utmdpxmn, Tpitov moAudwupov ( TnAikov ),
TO Omoiov ToAAaTAacialduevoy émi TOv Siaupétny Side yivdpevor
TOV SiaxipeTov.

“Eote 611 BfAopev va Siaipéowpsy TO o +-3at+3a--1 Six Tou
a-t-1.

Moparnpobusy 611, émeidn T& ToAumwua eival SiaTeTaypéva
KaT& Tas KaTioUoas Buvéuels ToU a, & mpdTos Spos ToU TrmAi-
kKou (pE TOV psyoUtepov #kBétnv ToU «), TOv omoiov InTolpev,
ToAAaTTAaC1aGpevos émi Tov TrpédTov Spov a TolU SicipéTou, TpéTE
v& 8idn ToOv TpdTov Spov ToU Sicupetéou of. ‘Emropéveas & TpédTos
Spos ToU TmAikou B& elven o @ a=a2. "AAAG TO of Stv SUvaTal v
elver SASKATIpov TO TrnAikov. A1dTi, Edv éxTeAbocousy THY Soxiufv TS
Biaipéoews aUThis, eUpiokopey

?(a+1)=c+ce.
ToUto &panpovuevov &mwd Tov Siaipetéov Bider
(e+4-3a2-3a+1)—(ct+a?)=2a2+3a--1.

TMpémrer Aowwoy els ToOv eUpebévra TpdTov Spov Tol TrmAikouv
va TpooTelf) Trap&oTacis Tis &xdun, 7 Smoia ToMamAcoialopé-
vn &l a+1 va 8idn 202 4-3a+1. "Hror mwpémel va Sicupéowiey
axopn 10 2c2+3a-t1 Six ToU a--l. "Exouev oAy vé Sicapé-
owpev dUo ToAvwwwpa. ‘AAN 1) Sixipeois alTn elvar dmAouoTépa
Tfis Sobfeions, 81T & SixpeTéos TaUTns slvan TTPOPAVEIS &XTTACUGTE-
pos. "EmavedauPdvouey Thv alriv mopelav kal Sid Ty Sixdpeotv
Uiy Kol eUpiokouey é11 & TrpddTos Spos ToU TrmAikou avrtiis elvan
20:a=2a. ’Eav 1O ywwépevov ToU 2o Emi Tov Sicupérny o + 1,
nAadn 1O 2a(a+1)=2c2+2c, deaipéowuey &rd TOHV Sicupetéov
202+-3a+1, eUpiokoper UmdAormov (202+3a-+1)—(2c¢+2a)=o+1.

MaparnpoUuey 611 Btv eUpéBn SAdKAnpov TO TrnAikov AR’ 811
Trpémel va Sicupéowpey didun T o + 1 Sidk ToU o« - 1.

'ANAG TO TrmAikov T véas ol Siaipéoecs elven 1, 7o &8¢

* *H Bixipeois moAuwwipou 8iv Tapousidadn Trpd Tol l6ou aidvos.
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Utrdpoitrov 0. " QoTte 10 TnAikov Tfjs Bofeions Sicpéoews elven
a2 + 2a + 1, 16 8¢ UmdAoiTov 0.

Zuvnfws éxteAoUpev THY Bixipeoiv dos dxoAoubaos :

Ipapopev TOV SicipeTéov, Sefix oiroU TOV Siaiperny, kdrwbev
ToUTov TO TMAlKov Kol UTO TOv BicipeTéov Ta YIVOUEVa EK&CTOU
dpou ToU mmAikou éml Tov Biaupétny wé &vtifetov Trpdomuov kai
TrpooféTouey. Eis THv alrmfiv omAnv ypdoouev kol T& &kdoToTe U-
TOAOITI AQOIPECEWY.

( Braxiperéog ) O:"’—|—3C1(2—’§—30f 41 c(—‘I-I ( Biawpérng)
—o® — o 2 "——'——"“
= o +2a-1-1
np@TOV uEptkdV OmMoéAoLToV 25(-7_3(3_!_1 b ( ™MAlxov )
— 20* — 2
bedtepov uepixdy OmdAoimov G":*—}, (2)
—a—1

teAikdv OméAoimov 0 (3)

Al mapaoTaoeis (1), (2) Aéyovran pepika UTTOAoITTa TGOV Me-
pikddy Biaipéocwy, TO 88 TeAsuTaiov, TeAkov UtmrdAoirov TS OAnNs
S1onpecews.

§ 73. ’Ev yével Bix Tiv Siaipeoiv Vo drepadwv ToAVwWIHWY,
Stav elven Buverth) 1) Siadpeots, &rodeikvisTan 671 :

a) 'Eav 60 Sraipetéog »al 6 Siaipétng eival Siatetaypévor *
xaTd Tég xatiovoag (7 Tag dvioVoag) Suvdpels ol adtob ypa-
patos Twy, did va elpwyev Tov mpdTov pov Tob TMAixou, Sia-
Tetaypévou duoiwg, doxel vi Stalpéowpev TOV mpdTov Bpov ToD
Siaipetéon dia Tob mprTov Gpou Tob Sruipétou.

Ao Eotw A+AFA"H... 16 &Bpolopa TRV Spwv  TOU
SiaxipeTéou kal & 4 8" 4- 8" 4 ... T@v ToU Biaipérou, BiaTeTorypé-
VWV Tr.X. KaTA TA§ KoTiovoas Suvdapels ToU olToU ypaupuaTds Twv.
Mapiotévopey p& TT4HTT 4114 ... 16 &Bpolopax TV Spwv ToOU

* ‘H Sidrais ToAvwylpny KaTd Tas &vioUoas f) KaTiouoas SUVAELS YpaupaTds
Ty Sik Ty Sixipeoiv olT@y, ouvavTaTal TO TpdTov ts T Epyov ToU NEWTON
« Arithmetica Universalis» (1707). TS 1760 mapoucidleton 10 Oépa PeATico-
pévov &mrod SidaxTiki]s TTAsUpas.

WnoionoOrke amo 1o ivotirouto EknmaiSeuTikrg MoAmkrg




81

TmAikou SiaTeToryptvou Opoiws s Tpos TO oUTd ypaupa. Kara Tov
Splopdy Tijs Sicupécsws Exopev OTI
A+A A" =B85 .. ) (T4TT+HT17..)

AMAG TO ywopevov &.1T ToU 8Beutépou péhous Tiis lodTnTos
ToUTnS TraploTavel Tov Opov, © OTroios Exel TOV peyaAUTepov ExBeTnv
ToU ypduuoTos, s Tpos TO Omrolov UmeTédnoav SiaTeToryptva TG
TToAvmVUpGa, ETopéves B looUtan pé Tov mpd&dTov Opov A Tol Trp-
Tou péhous. “Hrot Exopev &T1: 8.1T=A kol TT=A:8, fitor T TT elvan
TrmAikov ToU A 81k ToU 8. "Apa:

Ay véa ebpwpev tov o’ Spov Tobd mnAixou T¥g Sialpécews
Vo ( dxepaiwy ) moOALWYVIRWY SlUTETAYIEVWV KATH THG KATL-
oVoag SUVALELS Evdg YPAURUTOS TWY, dpxel va dlaipéowpey TOV
o’ Bpov ToL Sraipetéov Sk Tod o Gpov Tod Sraipétou.

O& cupupf TO oUTo, &v T& Tpia ToAvdwupa ( ToU SiaipeTioy,
Sialpérou Kkal TrnAikou ) elven SiameToarypéva kara TAs GuioUoas Bu-
v&pels ToU ool ypdupoTos Twv. Els Ty mepimrwov abtny ol
TpédTol Kotk oelpdv Spot Twv B elvan of ToU karwTdTou Pabuol
kai 6 Bpos ToU karwTdTou Pabuol Tol Sicupetéou O& looUrten pe
TS ywdpevov ToU Spou KoaTwTaTou Poabuol Tol Bixipétou &mi Tov
ToU KaTwTdToV Pabuol ToU TnAikou.

B) ’Eav Eywpev éva 7] TEPLOGOTEPOUG XATH CElpdy €x TAV
TPWTWY Bpwy TOoD TMAixouv, xai TO ylvouevov adTdvV émi TOV
Siatpétnyv depalpéowpey Gnd TOv Slalpetéov, ebpioxopev Sia-
popdv, M) omoia xaAeltal pepixdy Gréroimov THg dlatpéoews. "Av
ToVToL, SlaTeTaypévou dpoiws, Saipebfy 6 mpdTog Gpog ik Tob
npwrov Gpov ToL Sixipétov, Ba Swoy TOV Emdpevov Spov ToL
TnAixov .

AiéTi, &v TapacTiowpey pé TT pdv Tov TpdTov Spov ToU TN-
Alkou (i O &Bpoicua TRV YVwoTGY KATA CEIPAY EK T&OV TTPWTWY
Spwv avtoU), ué P 1o &bpoicpa TGV Aormdv Spwv ToUTOV, pé A
Tov Sicapérny kai pi A’ Tov  Bipétny  ( SiaTeTaypéveoy  Shwv
Spoiws ), H& Exwpey A=A".(TT+4P)=A"TI+A"P. ‘AgoipolvTes
o ATl &wd T& ioa, eUpiokopsy A—-A'.-TI=A"P (716 omoiov xa-
AoUpsy pepikov Umdloirov T Yevopévns OBioapéoews ). TAAN &
Tfis fodtnTos olths Emetan  (A—ATI):A'=P. Aniadn 7O P,
fiTo1 of Aottroi Spot ToU TnAikou, 8& eUpeBoliv &v Blalpégouey TO

6
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A—A"T] &ix ToU Bicapétou A'. Kotk ThHv Tpomnyouvpévny Trpo-
Taoly, &v Sioipéowpey TOv TpdTov Opov ToU A—A'.TT Bidk ToU
TpwTou Gpou ToU A, B& elpwuev TOV TpdTov Spov ToU P, fiTol
TOV duéows Emrduevoy peTa Tov TT, Spov ToU TrmAikou.

§ 74. Koholpsv mpdTov pepuwdv OmoéAoimov  Tijs Siaxipéoews
SUo ToAuwVUpwY TO eUploKOUEvOY, E&V &QaIpEcwopsy &mod TOV B1-
cxipeTéov TO Ylvopevov ToU OloapéTtou Emi TOV TrpdTov Spov ToU
TTnAiKou.

Aebrtepov pepindv OméAotmov, Tiis &v Adyw OBlaipéoews Afye-
Tal TO eUpiokbusvoy, dv & TO TP@ToV HEPIKOV UTrdAoimov dai-
péowpev TO yivdpevov ToU Sicxipérou Eémi Tov &eUTepov Spov ToU
TnAlkou. Kat’ &vdhoyov Tpémov Opilopev tplrov pepixdv Grd-
Aowrtov, TO Omolov eUpiokeTan, &V GQOIPECWOUEY TO YIVOPevov ToU
BiaipéTou £mi TOV TpiTov Gpov ToU TrmAikou &mwd TO BeUtepov pepi-
Kov UtroloiTrov Kad oUTw kaf’ ETs.

"Av 10 TeAeuTtodov Umrddormov Biaipéoews elvar 0, 7 Siaxipsois
AéyeTtan TeAela, GAAWS AéyeTal &TEANG.

§ 75. ’Ev ytvel éoTw OT1 TrpokerTan va Biaipéowpev Ev ( &ké-
patov ) ToAvwvwupor A 8ik Tol A’, SiaTeTaypéva KaTd Tas Koamiou-
oos Suvdpels ToU ool ypdupaTds Twv, kal 611 & BixipeTéos Bev
elval PoBpol koTwTépou ToU SiaipéTou s Trpos TO ypdupa ToUTo.
Kad &tav 8¢v yvwpilwpey &v 1 Siaipeois aitdv elvan TeAsic, &pyi-
Copev TNV EkTEAEOIV oUTlS KaT& TOV QVWTEPW TPOTov kai O& eU-
pwuev piav ceipay Gpwv Tol TrnAikou kafds kal piav celpav TToAvc-
vopwy, T& Omola B& elvon mpdtov, SebTepov k.TA. pepik& UTrd-
Aorra THs Sicuptosws. ‘O Pabuos Té&v UroAoiTwv, s Tpos TO v
Aoy®w ypappa, O& Paivny EerToUpevos. A16Ti peTa Tnv eUpeciv
Tol TpwTou Gpou ToU TrAikou kai ToU mpwTou Utroloitrou Tr.y.
8ty Ba Umdpyn eis «liTo & TpddTos Opos ToU Oicupeteou. Ereidn
& mpdTos Gpos ToU TrmAikou, TTOAAcTTAcCIafOuEVOs £Tri TOV Trpéa-
Tov Gpov ToU SicpéTou, 8ider yiwdpevov foov pt TOV TrpddTOV Opov
ToU BixipeTéou, GTav &eoipéowuey TO Ylvopevov ToU TrpcoTou ©-
pou ToU mmAikou é&mi Tov SicupéTny &mo Tov SicupeTéov, ol Spot
ToU duwTépov Pofuol Bev B& Umrdpyouv eis THv Siagopav, fiTol
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16 TpdTov Utrdrorov O& elvanl Pofuol xaTtwTépou ToU SiaipéTou.
‘Opoiws 1O yivouevoy ToU Seutépou Opov TolU TrmAikou émi Tov 8i-
c1pETNV, AQUIpOUPEVOY &mo TO Trpd&dTov UTrdAoitrov, 8idet TO deUTe-
pov UtroAottrov PBafuol kaTwTépou ToU TpwTou UTroAoitrou, Tol
omolou & TrpdoTos Opos, BiaipolUpevos Bik ToU TrpcdTou Spou Tol
SicipéTou, Bidel Tov BeUTepov Gpov TolU TMAiKou.

‘Opoiws Trpoywpolvres TrapatnpoUpey 011 6 Pabuds ExkdoTou
UmoAoftou elven pikpoTepos ToU Trponyoupévou Tou ToUAGYIoTOV
kot piov povdda.

‘Opoiws TropaTnpoUpey 611, &goU eUpcpev Spous Tivds ToU
TmAikov, &v B8Awusy va cuvexicwpey Ty wp&Eiy, mpEmel Kol &p-
kel & Trp&dTOs Gpos ToU duTioToiyou Umoloimou vi elvan SicipeTog
B1&x ToU TrpcoTou Spou ToU SixipéTtou. Tlpos TolTo, Trpémel & Trpdd-
Tos S8pos ToU UmoAoimou ToUTou va pi| elvar Pabuol karwTépou
ToU Pabuol ToU Bicupétou. Emeidn ol Pabuoi tév Siadoyixédv U-
TroAoiTrewov PBaivouv #AarTolUpevol, & kaTcAnEwpey peTd Tivas TTpa-
Eeis 1) els UmoAormmov undiv 1) els Umdhoirov Pabucl karwTépou
ToU SioipéTou.

‘Erropéveos, Soffvtwy dUo &kepaiwv TroAuvwvipwy s Tpos ¥,
Ty, T@v A ko A, pé PaBuov Tol A Ox1 xoarwTepov ToU Pabuol
ToU A’ &5 Trpds TO alTO Yplupa Twv X, UTGpyEl £v TTOAUGVULOV
gotw TI, ToloUTov cdote, v& elvanr To A—A"TI Tolumwpov &-
képalov s Trpos ¥ kai PabBuol karwTépou ToU A'. To TT elpioxeTan,
Tal, &v ExkTeAfowpey THY Tp&Ev Tiis Sicipécews ToU A dix ToU A’
s dvwTEépe eCeTEDN.

"Av 107 A—A'TI=Y, & elven A=A"TI-}Y. Ta olrws eUpioks-
peva TT xad Y kodoUvtan monAixov kol OméAoimov Tijs wy Teleiag
7| dteAobg TaUTtns Siaxpéoews. Eav 10 Y=0, Eyopev mepimreoty
TeAelos Siaipéoewss.

Ex @y dvwTépw mrapaTtnpoUpey OTi els pév Ty TeAsiav Biai-
pec1v Eyopev OTI :

‘O Siuipetéos iooDrar pé Tov dualpétny émi To mrAixov.
Eis 8¢ tnv &teAfj o611 :

‘O Swuipetéog looDTat pé Tov dratpétny éni to TAiKov Gy
T® VToAoimw.
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*EgTe Tr.}. OT1 BeAopev va Braipéowopey TO
X—2x3—Tx*—19%—8 61 ToU X —dx—2
Kara T dvwTépw, ExteAolvTes TNV Siaipeaty, Exouey :

(Bratpetéog) Xt — 2X_3 — 7X2 — 19X —8 E X“‘—4X-~2 (Bratpéing)
TXERCADE [ 23 cenatew
np@tov uepikdy OméAotToV 2X3_ 5x-‘ =3 19X._8
*2X3+8X2+ 4X |
Settepov uepikdv Ondhotmov S & 3X‘: — 15y — 8_ !
—3x*+12%-+6 ‘
tehixdy Omdloimov — 3)( —_2_:

Emeidn) 10 UmdAoimov —3x—2 elvon BabuoU pikpoTépou ToU
PoBuol ToU Bixipérov x*—4x—2, émetar Omt Bev Umapyer dweé-
poiov povewwpov T TToAUMWUpov, TO 6molov moAAoTTAaolalopsvoy
gl TOv Bipérny ¥ —4x—2, va 8idn ywopsvov 10 —3y—2. Ak
ToUto Tpémel v& Oiokdypowupev THv Siaipeociv TadTtnv kad 1O
—3x—2 elvat 76 Umohoirov Tils &TeAoUs TalTns Sicapéoecos, TO B2
¥ +2x+3 mnAikov auTis.

§ 76. IHuparnpijoes. TloAvwwupdv Tt dév elvan  Bicupetov &1
&AAou kal T&V BUo BioTeTarypéveov Opoiws s Trpds fv ypduua
TV :

lov. “Otav 6 o Gpos ToU BiaipeTéou T} £vds €k TGV eUplokopé-
veov pepikédy Utrodoimrwy Btv elvoan Biaipetos Sik ToU o' Spou ToU
SiaupéTov.

20v. ‘OTtav & TeAsutaios Opos ToU Sicuperéou &ev elvon Sranpe-
705 81k ToU TeAsuTaiou Spou ToU SiaipETou.

3ov. “Otav elvan SicpeTds pév & o’ Opos kai & TeAsuTaios ToU
SiatpeTéou B1x ToU o kai ToU TeAsuTaiou Spou ToU Sicipétou G-
TioTolyws, GAA& KoTd Thy éxTéAeciv This Tpdgews Sev eUpiokouev
Gmorormov 0.

'Acocufjoetg xai HpoBAfpata

‘Opas wpdTn. 129. N& yivouv al &&fis Sicpéoeis pera TV Soxipdv

WV
o) (Ox—Tx2—Tx+4): (2x—1) B) (6x3+2x2+11x+10): (3x—2)
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') (x*4x24-1):(=x2+x+41) §') (x3—6x2-12x—8): (x2—4x--4)
g') (10x5°—21x*—10x2—40x): (5\~—3\—.— 8) [ox) (Q+ct+al®):(c@+at1)
Z) (+PY): (a2—2aB+B2) LD (1—6x5+x0): (1-2x+ x2)

8) (x%—41x—120): (x2+4x-5).

‘Opas 5e uTépa. 130. N& yivouv al kaTwbi Slalpécﬂs -

a’) (x3v — 3x2v wv 4 3xv g2V —yiv ) (xv —yv )

B) (Qax 4 3atx 4 l4adx 42) : (a2x +5ax +-1),

Y') (x8v —ysp ) (xBv —xWV P 4 xv yip —yfp ),

8') (o + 4a2ux2v + 16x%v )@ (o2i 4 2au XV +- 4x3V ),

e) (xu4v v — dxutv—1 gov — 27xupv—2 v | 42xutv—dytv )

(x# 4 3xu—lyv —6x# —2y2v )

‘Opas TpiTn. 131. Asifare 11 6 Pabuds ToU mnAikou Vo dxepaiwy ( &-
viy vy ) TroAvwvinwy lcouTan pé Thv Siagopay ToU Pabipol Tol SixipeTéow ATV
TOv ToU SioupéTou. "EEnyrioaTe ToUTo pf Tpla Sidgopa TTapadelypaTa.

85 11. YIIOAOIIION AIAIPEZEQZ IIOAYQNYMOY IIEPIEXONTOZ
TO x AIA TOY x--a "H AIA TOY ax+-f

§ 77. "Ectw m.x. 611 Béhopev va eUpwuev TO UtrGAoiTov TS
Sicapéoears (X3—3x>+3x+2) : (x—1)-

Eqv pé p TropacTriowpey TO TmAlkov xai pé To u TO Umdhol-
TTov TTs Trp&ews, OB Exoopev

Git—C 3y F2) = p(=1)-+v (1)

TS UmwdAotrov v Bév Trepiéxel 10 y els THV Siaipsov Ty
816m & Biaipéns elval TpwTou PabuolU ds pds ¥ (TO & UmoAol-
Trov elvanr PaBuol korwTépou ToU BiaipéTou).

‘H oxéois (1) loylea 81 w&oav Tipnv Tol ¥, Gpo kai Sik Thv
x = 1. OftovTes eis altnv x = 1, eUpiokouev

12—3.124-3.14-2=v, fjtor u=3.

TO 2Earydpevov ToUto Suvapela va émaAnBelowpey kal €&v k-
TeAéowopey TNV Siaipeoiv.

’Ev yével fotw 6T TI(x) mrapioTdvel TOv dicapeTéov, TO Smroiov
UrroTifeTon ST1 elvon woAudvupov Tepléyov TO X, TO p(x) T
TnAikov kol TO v TO UmdAoimov Tiis Sipéosws did Tol (x—a),
TO Omrolov 8&v O& Trepiéym TOV X.

O& Seffopev 611 TS v slven loov pé TT(x), SnAadn we 1O £
Eoaryopevov TO TpokUmrov é&v els TO TroAVWwUpov ToU SicipeTé-
oV yp&wwpev &vtl ToU X, TO «, fitor THV Tigny, ik Thy omolav
TO x—a AcpPdver Ty Tipnv 0.
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Mp&yupatt &xopey o1t TT(x)=p(x):(x—a)-+v.
'Edv Béowpev dmou X TO o AapPavopev :
T (@)=p(a)-(c—x)+v A T[M(e)=p(x)-0+u=u.

“Eotw 1) Bixipeois (xf—af) : (x-+o).

To Umodhoimrov eUpiokeTcn, E&v eis TOv SioupeTéov Bégcopey &v-
T ToU X, 70 (—x), fiTor THV TipNV ToU X, &ix TNV omolav TO X + «
AapPdver Ty Tipnv 0. Aém 10 xta=x—(<a). "Qore &vri
Tijs Bobeions Sicpéoecos Exopev ThHY (x—af):[x—(—)]- Eav xa&-
Howpey TNV &vTikaTdoTooly x=(—) &l Tov dicxpeTéov, eUpioko-
pev 611 TO Umdhormrov elvar (—a)S—af=af—af=0.

Ex ToUTwv EmeTon Ol ¢

Awd va ebpwpey t0 OméAotmov THG Siaipécews moAvwvlpou
meptéyovtog TO ¥, Std ToD y-to, dpxel va Béowpev dmou ¥ T
— a7 10 a €lg TO moAvvvpov xal v& ebpwpev THY TIuRV TobToL,
fitoL v& Béocwpev TtV TpHY TOL X, dia ThHv émolav pndevileratl
TO ¥ + o.

OUtw TO UmdAoirov Tis dicpéoews (x*t-ot): (x+oa) elven 1O
(—a)t+ot=ot ot =2at.

‘Opoics deikvleTanr 611, 10 UmrdAorrov TTs Slaipécews ToU Tro-
Avewipou TT (x) Si1&d ax + P eUpiokeTen, &v Teff els Tov Swape-
TéOV 1) TIUN x—-——%, Six Thv omolav undeviletan T ax—+-p. Ao,

& TT (x) mapioTévn Tov BicipeTéov, p (X ) TO TrnAikov kol v
TO Umrdhoitrov Tiis Sixpéoews avuTihs, B& Exwpev
H{x)=p(x)- (x4 Pl v
OETOVTES X =— % eis T lodTnTa arTnyy, eUpiokopev
| > P

M(-28)=p(-E£) B+BIHu=u, fraT(- ) =v.

§ 78. Ex Tév Tponyoupévwy cuvayouey OT

Moruvdvupov Tt II(yx) elvar Siaiperdov Sta vod ayx + B, av
o II (j: %) eivar Toov pe 0.

O¥tw T6 xt—o elvan Bipetdv Six TolU x—a, BidoT TO
Umérormov Tis Binpéoecs TaUTns elvan at —at = 0, (a=5£0).

WnoionoiOrke amoé 1o ivotirouto EknmaibeuTikrg MoAmkrg



87

To x¥ 4 o 8tv Sraupeiton Si1a ToU x—a, 81071 1O UdAottrov
T1is Sixipéoews TaUTns elvar at -+ a¥ = 2a¥ 5£ 0.
TO x¥— a¥ Siaapeitan pév di1k 1ol x-+a, OTav 10 u &pTios &-
p16uods, dAAG Stv Sicpeitan 81’ errou, STav TO p elvan TrepiTTOS.
Ao, els pEv TV TrpTnv TepimTwoly 1O UmoAoimev slvan
(—a)b—agit=qgt—at =10

gl B¢ Trv Sevutépav elvan (— o Yt —att = — 2at £ 0.
TO x*¥ + ot Siaipeitar pev Six ToU x+a. Otav 76 p elvan Tre-
piTTos, BidTt TO UmdAoimmov elvar (—a M 4ot =—at + at= 0

&AN’ Ox1 OTav 1O p elven &pTios, BioTI TOTE TO UmdAoimov elvan

(—a) +ot=oaot+a¥= 2ar=£0.

'Aoxfoetg

‘Ouas wpaoTn. 132, Ebpere T& UmdAoima T&V kaTwh Sicipégewv Yoi-
pis vé& ExTeAsci] 1) Sikxipeos.

o) (2x24x—9): (x—2) B) (x2-+6x+7): (x+2)

Y') (x*+417x*68x—33): (x—0,5) &) @7x*+1): 3x+1)

‘Opas BdevTépa. 133, Elpers 1& UmdAorma T@dv k&Twd Sicipéoswy
¥wpis va &xteAscBolv ol Simpéoeis.

o) (Bl1x4—256): (3x—4) B) (8*+B%) : (2a+P)
¥ (32x5+343): (2x+3) 5') (64x°—1): (2x-+1)
e) (I+x): (I-+x) T7) (4B : (o*+P2)
&) («2—p12) : (o*—p1) ) XEEPE) T (2P
8) (15+420) 1 (xX*+y¢2) IO plE) R xR,

‘Ouas TpiTn. 134, Ebpete t& Umdhorma T&Y kérwd Sixipioecov ywpis
va éxTeAecBoUv al Sixpéoeis.
a) (ypv—1): (yv—1) Pp) (E—vi2): (B—v?) y) c®v-hHilp2viy): (afp)
5) We—wh): (P+w) €) (et —1): (xa—1).

12. MHAIKA TQN AIAIPEZEQN ( x: tai) :(x 4 a)

§ 79. "Ectw 611 £youpev T Siadpeotv ToU x¢—ad f) ToU
x* +at 81k ToU x—a, Smwou u)0 kai dképatos. 'Eqw éxTeAécwpey Thv
mpabiv, sUpiokopsy TmAikov TO x¢—!-boxU—2-clxH—Ifadxb—a4
Fad—! kad Umrélorrov 0 Bix ThHy mpo Ty TEpiTTTwolY, 204 8¢ Sk
Thv Seutépav.

‘Opoicos eUpiokopey 8i&x Tnw Sixipeoly (X% —a®): (x-+a)

@5 TMAiKoy xW—lox—? L | _— o1 kgl GmwdAotmov 0.
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A v Siaipeotv (x¥+H-fa® ) 1 (x+a) eUpioxopev TmAikov

X —ax?-! L - o kad UmmdAoiov 0.
Aix v Sadpeotv  (x¥H—o®H) @ (x+a) eUpioxopev TnAikov
XV —ox?-1 L L o? ki UmdAeimor —2c2vV+L,

Kora TaUTta £xouev :
(x*—ot): (x—a)=x*+ax*ta’x+a’
(x"—®): (x + ) =x"—axt+oxi—adx? +odx—al
(x*+a?): (x—a) =xtoax+a kal UmréAotiTrov 207
(x3-+od): (x+a)=x*—ax+ao

§ 80. Aéyousv 6T1 moAvwupdy T elvan Spoyeves PBobpol TiI-
vos G5 Tpds dplopéva ypduuaTd Tou, &y TravTes oi Opol Tou el-
vat ToU ool Pobpol s Tpds T ypappaTta TaUta. Tl.x. TO
x? + Sax® — 12ax® + o® elvon dpoyevis y' PBobuolU cos Tpds T& o
kal x. To Sxy — 8x* 4 4y? eivon Spoyevis B’ Pabuol ds Tpos T&
X Kol .

‘Opoyeveg YPappixdy AbyeTal TTOAUWVUMOV TI €5 Trpds cpl-
CHEva ypdupaTa oUToU, &av elven Spoyevis o BabuoU ds pds au-
Td, T.Y. T 3ax — 5Py -+ Byw s wpos TO a, B, Y T s Tpods T
Xy Ak

Ofrtw T& dvwTipw TMAlka T&OY Sicpecewy (x¥ Lot ) : (xd-a)
elvon TToAvvupa dpoyevh) kal Pabiuol p—1 dog Tpds X Kal a.

M.y. TS wnAikov Tfis Sinpéoews (x*—at): (X — ) elvan 10
X% - ax? 4 ox + o Spoyevis ToAucmvupov y' Pafuol ds Trpds X
kol a.

’AoxfoetLg

135. EGpere & mmAlka kai 7& UmoéAoima TGV kaTwd Siaipéorwy &mo pvi-

Hns
a) (+p%): («+P) B) (P : (a—P) Y) «®—p2): (a+B)
136. &) (@+302P+3ap2+B?) : (2+2aB+P?)
B') (—3c2p+3aP2—p?) : (a—20P+-P%)
137. Elpete &md pvipns T& TmAKa xai UdAorma Ty Siaipegewv
o) (x+y): (x+y) B (x*—y*): (x—y) Y) &y Gy
8) (*+v*): (x+v) e) @"+1): (x+1) ) (P+of): (x—a)

138. Edpete Tivewov Sixipégewv THs Hopefis (XH LaH ): (xZa) elvenr TéAaia
TmAike Té K&Twd : \
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a') x2+ox+a® p') xt—x+1 y') x34x24x+1

§) o®+a2P+ap?4pe £) xt—ax®+a?x?—a’x+ot

139. EOpere T TrnAixov Tijs Sicapéorws (ofv — PS5V ) 1 (av —PY ), ywpis va
éxTeAéonTe Ty Tpativ ( T v UtroTifeTon dxépaios ) 0 ).

140. “Opoiws s Sicupéoews (7p + 1) : 8, &av 16 p elvan BeTikds &p1Buds kai
xad epiTTés. Mapammprioare 811 7& 8= 7 + 1. EUpeTe xai &AAa ToiaTa Tapabely-
poTa TeEAeiwv Sronpéoewv.

141. Asifcre &m 10 (a+P+y)w —av —Pu — yit Bicapelton S TV a+-P,
aty, B+ ¥, 6tav 7o p elven TeprTTos xal BeTikds apiBuds.

142. Acifare 6T Tva éxépoiov TroAu@wupoy o Tpds ¥, Simpfitan Six ToU
(x—a) (x—B) (x—y), (x=£ B =& v), wpemel kal dpkel va Swxpfitan ik x—a,
S1&x ToU x—P kal Six ToU x—y.

13. ANAAYZIZ AKEPAIAZ AATEBPIKHE ITAPAZTAZEQZ
EIZ TINOMENON ITAPATONTQN

§ 81. "EoTw povoowupov dxépaiov, Y. TO 2402Py.

Edv TOv &pifpdv 24 dvaAUowyuev gls TOUS TTPWOTOUS TOU Ta-
p&yovtas, B& elpwusv 6T elven 24=23-3. "Apax 16 24Py =
23-3¢2-B3y. Tlaparnpoluey 611 of TapdkyovTtes ToU QUWTEPW HOVw-
wpou elvan of 2, 3, a, B, ¥. ‘H &vévoig Aocimrov dxepaiou Tivog
povewUpou, Exovtos ( &piBunTikdv ) ouvteAeoTnv daépaiov dpifudy,
yiveTtan eUkdAws, B16T1 Tpds ToUTo &pkel vk &veAUowpey Tov ( &pi-
8unTIKOV ) CUVTEAEOTHV TOU €S TTPWTOUS TTap&yOVTasS.

ToUvavTiov, § Tpomh TOAUWVUUOU TIvdS €l§ YIWOUEVOV Tra-
paydvTwv KaTd TpdTov pdAAov &mAolv, elven Suvarh el dpiopé-
Vas TIEPITITCOOEIS Kal EK TOUTWV QVAPEPOHEV TIVAS KATWTEPW.

Iy meolntwow. ’Edv Travtes ol Spor Tol moluwwipou elvai
yivdpeva, T& OToix EYouv KOOV Tiva TTap&yovTd, TPETETal ToUTo
eUKOAWS £l Y1VOUEVOV TTapayOvVTwV.

OUtw 10 apt+PBu—yu=w (a+p—y).

‘Opoiws 70 pa-tu=pla+1).

’Emrions 10 2x3}6xy=2x(x+3y).

Els Thv Trepimrwoiy TaUTtny Aéyouev OT1 OéTopev TOV Kolwow
TTapdryovTa EKTOs TrapevBioens.
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Aexnotig
143. Tpéyare els yrvdueva Tds kérwbd TapaoTaoEis
a') 8cp—6at+4aP p') 4oxy—82yr—4xy
Y') 8PPy 4oty d 1 2a2p2yt 8) 15ax—10cy-+5cw
€) Yyt 2oy Ryatyys oT') 3Py 2pryr6py?
4 x2yfa—xPyle’tx2yfw ") af2y®2c2B2y-1 3a2p%y2
8") 602—12a® 1) 3x2—7x! ') 8x2y2-16xye—24x2y2w?

2a megintwais. "Eqv elvon Suverrov v SiarayBolv oi Spol To-
Avwwipou kaf’ Spddas, ote el EkdoTny TOUTwov v Utrdpyxn ©
aUTos Tapdywy, TOTE TpémeTal év yével ToUTo eis yivdpevor Tapa-
YOvTwY.

Il.x. T woAvwwupov oy +-ad—+Py—+P& elvan ioov ué

(oy+ad)+(By +p8)=a(y+8)+B(y-+8=(a+B)(y+5).

"Aeoxunotg
144. N& tpatrodv els yivopeva mapaydvtwy of k&Twd TapaoTdoeis
a') ox4-a?x+atx B') x*—xZeo—xy24 ylw
Y') apx—oPy+yBx—yby §') ax*—Px2+a—P
€') aPyLBe5LBRy+aPb oT') afy+ay?LaPy Py
L) 14y—yixy—y'xy n") 6x3—10xy*—15y*+9x2y
6') 2x(x—y)—6a(x—y) 1) x34-2(x2—1)-1
1) o+ Bx—yX-+ ay+ Py—yy B) &42(a+ 1)+1

In meplntwots. "Edv tpiovupdy 11 looUtan  pé TéAsiov TETPA-
ywvov Biwvipou, TpémeTal els yivduevov Tapayovtwy. OUtw TO
P*H2xy+yi=(x+y) (x+Hy)=(x+y)*

‘Opoiws Exopey
160 —24aP -+ 9B~ (4o—3P)*= (4a—3B) (4a—3pB).-
‘Emions &yopev
=23 +Hyt= (x*—y )= (*—yp( (x*—yp).

'Aoxnocerg

145. N& Tpamoly es yvopeva Trapayovtwy ol kdrwdt wopaoTéoss
o) p2v2L 16pva4-64ct B') o?PtySL2ap2y3xf4-x18 y') x84 34x31289
§) Gyl —o(cty)tde?  €) (a—B)—6(a—p))ys+ 9y
ot') (p+ w?)2+ 8¢+ 8w2,

Iy asplarwoz. 'Eqv Sidwpdy 11 elvar Siagopd SUo TeTpa-

WnoionoiOrke amo 1o ivotirouto EknmaiSeuTikrg MoAmkrg



91

yovwy, TpemeTal ls yivopevov ToU &BpoicpaTtos émi Thv Siogo-
p&v T@V TeTpaywVIK@Y piLdv T Sobévtwy Terpaydmvwy kol fv
TaEv eUplokovTan T& SolévTa TeETphywva.

OUtws Eyxousv 16x*—9y?= (4x+3y) (4x—3wy).

‘Ouoiws 76 25—16a=(5-+4a) (5—4x).
"TAoxnotig

146. N& Tpamouv els yivoueva al karwd TapasTaoeis

a’) o?p2—1 B 4a2—49p2 y) 121a2-36B2 &) 491—yi2

£') 8laip2—y* o7") 4a2y—9y? g') 20a’2—5ap2 n') 3a—12c3y*

8) 1—400y* Uy 4x16—y?20 ") 9x2—cf 1B 16x17—9xyt

n aspiatwots. ’Eviote duvdueba va Siarafwuev Tous Spous
ToU Ooftvtos TroAuwwipou kaf’ ouddas, oUtws doTe of Oudades
aUran va SUvavTtal v ypagolv s diagopk TeETpaywrwy dUo Tra-
pactdoewy. OUtews &mavepyousba el THv Twponyovuévny Tepitreo-
oiv. TLy. &oupev 611: «®—2aP+P*—9y*=(a®—2ap-+p*)—Oy*=
(c—B)2*—9y*=(a—PB+3y) (c— P — 3y). ‘Ouoiws 12ap+9x* 4> 9p>=
Ix*—(4a>—12aB+9p*) =9x>—(2c—3B)*= (3x—2a+-3p) Bx+2a—3P).

Ao yic tic

146. N& tpamouUv els yivopsva Tapayovtoy al katwb Tapagtaoes
a') p2—x24dox—4a® B et—x2—y2-2xy
Y') o2+ P2+ 2ap—16a2p2 §') 4x2—9a2+46a—1
) xt—x2—2x—1 oT') 2xy — X2 + a® —y?
g') atv 4 2a2v 921.' _Yﬁv -+ Blv n') x2v —2x2v wv + g2y —Aco2v
8") a®+p2—y2—52+ 2aB—2yd 1) o®—x2+42(ap—3xy)4p2—9y2
o) od—pR—y?+52-2(ab—Py) 187) 4(cB+By)2—(or—po—y2-+B)2

6y aepintwoig. 'Edqv 1) Sobelca mapdoTacts elvar THs popefis
ot -a®B+- P4, Traparnpolpe 6T :
Cr‘-%—ag[32+ﬁ‘=a"+2@2ﬁ:+ﬁ"—dzﬁf= (0{2%[5-_')2_&2&-1:
=(o*+p*—aP) (+P*+oP).
Ty TOxX*+x*+1=x112x2}1x*—(x>}1)—=x’=
=(x>+1-x) (x*+1+x).

7n mepinrworg. 'Eqv 1§ Sobeloa mapdoTacts elvan Tis popefis
x*+Px+y xad 1O pév P elven 10 dAyePpikov &Bpoioua BUo &pi-
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Buddv, EoTw TAY p Kad p’, TO B8 ¥ TO yivopevov TV cUTdV &p1Buddy,
O& Eywpev B=p+p’, y=pp'. "Apa:
X +Px+y=x+(p+p )X+ pp=x"+4px+p'x+pp'=
(x*+px)+(p'x+pp ) =x(x+p)+p (x+p)=(x+p)(x+p").
TT. x. é&qv Eycopev TO Tplowupov x*+8x-+15, Traparnpolucv
611 elven 8=5+43 kai 15=3 - 5. Aix ToUto E&yopev :

x34-8x+4-15=(x+3) (x+5).

8n mepintwots. Eav 1) Bofeica mapdoTacis sivar Tfis HopeTis
ox’+4-Px-+y, duvdpsba v Tpépepsy oty els yivopsvov gépov-
Tes Tp&TOV aUTnv els TNV Trponyoupfvny popeny, fjTol yp&keovTes
aUTTV OUTwS: o (x‘*’—‘ % x + %) OTe dpkel v& Tporri) Els ylvops-
vov TrapaydvTwv TO x2 -+ g— X + y. 'AMNA& duvdpsba va épyacHdd-
pev kad cos EET]s -

. 2 ; 1 5. 5 :
p&oopey ax?+-Px—+y= - (@x*+opxtay). Oftopsy ox=w,

OTe Exopev, &vti Tiis Sobeions mwapaoTdoews, Ty ( w2+ Pw-tooy).
ZnTolpey Twpa va Tpéywuey TO w?4Pw-toy els yivdpevov.

"Eoteo Aormov 811 eUpedn wi4-Pwtoy=(w—p;) (w>—p.). OfTopev

w=ox Kai eUpiokopev (ax—p,) (ox—p.), Gpax 1 Bofsica TapdoTa-

ols TpémeTal €5 TNV % (ax—p,;) (ax—p,)-

*Eote .y, 7| Tap&oTaols 3x*—x—2.

l_pc'xcpogev Ty s £Efis: —13— (3-3x*3x—3.2). ’Eav ypa-
wouey dvtl 3x 10 w, SnAadn &v féowpev 3x = w, eUpiokopev

3x—x—2= m,‘l,’—— (w?—w—6)

*AvaAvopsy TO w*—w—6 els 10 (w—3) (w+2) kai oUTw B& &
X COHEV 3x*—x—2= —é— (w0—3) (w+2).

[p&popey &vti ToU w T0 foov altol 3x Kai Eycopey :

5 3x-3) Gx+2)= 3 x-1) Bx+2)= 1) (3x+2)

“Hyot: 3x2—x—2=(x—1) (3x+2).

9y meplntwars. Edv 1) Sofeica mapdoTacis elvar  &Bpoioua 7
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Biapopa SUo KUPwv, dvoaAUstar €ls yivdpevov émi T Baoer Tiis 81-
qIpEgEWS TTOAVWWUUNOU 81 ToU x—+a 7| ToU x—a. OUtw Y. TO
o’—p* Brapeitar Sk ToU o—P kad Bidet mwnAixov o?4-ap 4P

‘Emropeveos slvan @ o®—Pi= (a—PB) (@4+-af+Pp2).

‘Opoics 16 o+-p* Biaipeitan 81k ToU a+P kai 8ider mrnhiov
@*—aB+PB2 "Apc elvar ¥ +-BA—(a+B) (P—oB+pY).

Kora Talra 10 x84+yo= (x24y?) (xi—x2ytLyh).

T (x—y)+wi=(x—y+w) [(x—y ) —(x—y)o+w?]=

(x—y+x) (x> 2xy—x+ywtw?).

A X foetc

‘Ouas wmpodTn. 147. N& Tporouv els ywopeva af kédrwh mapagTéoeis

«') 9at4-2602p24 25p14 ot’) of + B¢ ') 16et—17a2+41
B) 4x'—21x2y2| 9y &) ottotyriys 1B) 16A -4

Y') At4Az+1 n') 25xi4-31x2¢2+ 16y*  1y’) o2+ 17a—390
§") 4ct—13a2-41 8') e*+4p+ 18') o?—Tap+ 10p2
£) 4x'-3Tx2y21 9ys 1) 9a8—15at+1

‘Opéas deuvépa 148. ’Emions v& Tparmoiv s ywopsva af kdTwii
TaPACTATEIS

a') 4x2+413x+3 5) x4 64 Z') 8o34ps
B') 6x2+417x+12 e') 3434 x3 n') 216p3+ 16
y") 11a®—23ap+2p2 oT’) B34 343

‘Oupudas Tpitn. 149. N& &vaAuBoly els ywoueva al xerwTépw TapaoTa-
oEls 51k ouvBuaouolU TV dvwTipw ikTedeiodv TEPITITWOEWY

o) E+y)r—l—=xy(x+y+1) B') «'—Pi4-2af(c2—p2)

¥) (x*—4)2—(3x—2) (x12)2 §) o?y?+Py—ay—P

) x@+x)w(2+y) ot’) *—Pia?p—api—atp

C') 4x+t4av i x4 y21 4 n) xtyi4x2L 42 d4x2y24 dxy
§) x2@+3xy23x3ys V) ap(x®+1)+x(a®+B2)

10) v (e 1)+ p(me v2)

14. METIZTOXZ KOINOX AIAIPETHE KAI EAAXIETON KOINON
IIOAAATIAAZION AKEPAIQN AATEBPIKQN ITAPASZTAZEQN

§ 82. Kaloluev péyiotov xotvov Statpétnv (u. x. 8.) So-
févrwv axepainv povevidpwy upd &pBunTinods ouvTEAeoTag
dxepaiovg, ToOV p.x.8. TGV xupiwv mocHV TWY, LE CUVTEAESTNV
TOV p.%.8. TOV cuVTEAESTDY TwWY.

‘O kavoov THs eUpéoecos ToU p.k.S. arepaicov &piBuddv ( Tiis “A-
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punTIKTs ) 81 dvaUosws aUT®V Els TTPOTOUS TraporyovTas, i-
oyVel kol B1& THv epeoiv ToU W.K.B. dxepaiwv OxETIKDV SpiBuddv
| TopaoTdoswy, pE cuvTEAeoTSs dkepaious, STav oUTol TPETWVTOL
els ywoueva, kol ) &modeifis yiveTanr opoics. O0tw & p.k.&. TV
6a2pr=2.3.02p?, 9opr=32ap?, 16c*P3=24.c!f?, elvon 1O oPe.

‘0O pkd TRV ot—aP=(ac—Pa, 2P tapi=a(a—Pp)* kai
a@—Pi= (a—P) (c@+aP+p2) elvea 1O a—P.

§ 83. KaroDpev éAdyioTov xo1vdv moAAamAdotov ( €.x.7.)
duepaiwy povevdpwy pé &ptBuntixods cuvteleoTdg axepaioug,
10 é.x.7. TOV xVUpiwWY TOCHY adDTGOV, Lé CLUVTEAETTHY TO €.X.7C.
T@V CULVTEAECTOV TOVL.

‘O kavdov THs eUptosws ToU £.x.Tr. axepaicov &piBpky  (THS
'ApiBunTixfis ) 81’ dvaAUosws els TpdTous Tapdyovras loxvel kai
Six THv eUpeciv ToU k.. dkepaxiwv oXeTIKGYV &pBpdv fi kad
drepaiwv GAyePpikédy TrapacTdoewy ((uE cuvTeAeoTas dkepadous ),
Stav oUran TpémwvTar £ls yivopeva, 1) 8¢ &mwodefis yiveron opoifcs.
OUtew 7o Ex.ar. TGV 18c8P2=2.32c0P2, 9aP=32cP?, 12aP=223ap,
elvon TO ywopevov 22.3203p2=3602p2.

'Aocxnoetg

| 150|l N& eUpeff) & p.k.5. TV TApAOTATEWY
T a) 121e2, 168ctp2
\’[—5 36ax, 28x3y
)’ (x—1)2 (x+2)%, (x—1) (x+3)°
5') 35x2(u+v)2, (u+v)?, 20x3(u+v)2 (p—v)?, 45x4(u+v)® (u—v)*
¢') x34+2x2-3x, 2x%45x23x
ot’) 1—=x, (1—=x2)3, (1—=x)*
) xit+ax®+olx+od, xi+ o2x2+ o
151. Néeupetfi 10 &k TOV TOPACTATEWY

18x(a+28)2, Oxy(at+2p)2(a—2B),  18x2y2(a—2B)*

x*43x, 5x3-5x, 10x2410x
4ot (®—p?), 2122 (a—P)* 6a’p (a—P) (—P*)
Sy—p®, w24 pv—2v2, p2—py—2v2

£) xi—(m241)x2+we  xi—(w+41)2x24-2(mw+ 1) mx—m®
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I'". IIEPI AATEBPIKQN PHTQN KAAZMATOQN

§ 84. Kofos 16 mmAikov Tfis Sicupéoews Suo OXETIKAV &-
p1Buddy TraploTaveTan pE KAdopa Exov &pifpnThv TOV SicupeTéov
Kal TrapovopooTnv TOV SiaipéTny, olTw kal To TnAikov 8o dAye-
Ppik®dv TopooTaoE®V, T.X. TV drepafwv ToloUTwy —Sce--pe
xal 8y®1-9a mapioTdveTan pt 1O EAyePpikdv KAGoux ;%iliggs :

ToUTo, ws kal &V KAGoux, ToU Omrolou ol Spot elvan év yéver
GKEPXICr TTOAUWVULQ, AfyeTal pnTov dAyeBpixdy xAdopo.

1. IAIOTHTEZ PHTQN AATEBPIKQN KAAEMATON

§ 85. "Emeidn oicidfmoTe xai &v elvon of diéparcn &hysBpi-
Kal TrapaoTdoels, ai &moTteAoUoal TOV &p1funTnv Kal Trapovoua-
oty pnTtoU J&AyePpikol xAdouaTos, of Spor owrroU TAPIoTAVOUY
OXETIKOUS &p1fpols (Bid Tas Tinds Tév YpaupdTtwy Towv, Bik
Tas omoias Bév undevileton & TrapovouaoTrs Twv ) EmeTan 6T1 kol
T& KAdopaTx TaUta éxouv Tas iB16TNTas TV &AYEPpIkdy KAaoud-
TV,

Obtwg, €av Tolg Bpoug dAYeRpixod Tivdg wAdopatog moAAa-
mAacldowpey ¥ Stapéowpey e tov adTov &plbudy ( 0 ), B
aEla tov 8&v petafBdAiletar.
2lepy  Jlkdpy | B«
38a?BPy ~ 2.19a%piyA T 2Pyt

Zmnpifopevorl els THY dvwTépw iB16TnTa SuvdueBa EvioTs v&
Tpewwpey Bobiv SAyePpikdv pnToOv KAdopx els &AAo igodUvauoy
HE oUTO Kai Exov Spous &mmAouaTépous ToU Sobévros. TTpos edkoAiav
XenopotroloUpey, &v elvar Suvatdy, oV wk.B. T&Y Spwv Tov, TPE-
TTOVTES oUToUs eis yivdueva, &v elvan SuvaTdv.,

Kora TaUta éyopev Tr.y.

§ 86. ‘Amdomoinoig dAyePpikolU Tivds prTol KAdoMaTos Al
yetan 1) epecits &AAou kAdouaTos icoduvdpou Tou kol gxovTos O-
pous &mmAoucoTépous. ‘H &mAomoinois kol Tdv PNT@V KAGoP&TWY
Gucyetan el THv &vtioToryov &mAomoingiy Tév &AyePpikddY ToloU-
Towv. "HTol :

Awx va arndomotowuev pnTov GAyeBpindv uhdopea, Siat-

Wnoionoi|Orke amo 1o ivotirouto EknmaibeuTikrg MoAmkrig



\f‘

96

pobuev Tobdg dpouvg Tou 81d TIvog XOLVOD Siaipétou TwV Tpé-
novTec ToVTOLG €ig ylvopeva, dv elval duvatdy,

OUrws Eyopev .. Si& TO KAdoUx

2.1 i 2.1 = = o+ -
.

ToUTo eUpén, &oolU TpddTov of Spor Tol Bobévros e*rpc'm'ncrcw
els yivopeva kai dxoAoufws oi Spol ToU TrpokUyavTos lcoduvéuou
KA&ouoTos Sinptdnoav Bik ToU KowvoU Siaipétou T@V Opwv Tov,
fiTol ug T o+ 3.

§ 87. *Avéywyov AéyeTal év KAGoua, ToU Smoiou oi Opor Bev
#youv Kolvdy mopdyovTa kal Emopéveos 8¢v &mAotmroleitan. ‘O k-
voov kB’ Bv TpémeTan dAyePpikov xAdoux els avdywyov loyvel kod
Six T& dAyePpikdt pnTd KAGoHoTa kKol Tpds eUkoAiav xproipoTor-
fiton & pK.8. TV Spwy Tou, EKAOTOU TOUTWY TPETTOHEVOU el yi-
vopevov Tapayovtwy ( &v elvan Suvarov ). OUtews Exopsy Tr.X%.

S P 25 G, o 6 208,

’Etrions sUpiokopev 611

zﬂi (ualc)c(f]')"]) Gi:} (& uk.8. givanl 1O a—1).
‘Emrions eUploxopev

(x+e)*-p* _ (x+a+p)-(x+ap) x+apP

(x+p)*— (\"*Of* p)- (\*ﬁHﬂ) x+p—=
(px.8. 6 x+a-+Pp).

"TMoxrnotig

1152

1152) N& pCﬂTOG’V els dvdywya T& KAGopoTa

1602p2 4502p2y® s 46x2y2 . 9Bxy—24y?
% 2118ap? (* )| 5o 7 1Y) 3555 %) 24xa 3oxy
= ~—— x2—y2 ., xi—6561 apy—+9By—5y*
) s @ Emr &) ~a—si *j Sapbp-t 18B5p—10y8p
Y
i) 2 oxx- ‘ﬁWTU\F*@‘L iy C ey P e YO ot
+2px+2ax+ Py —) —B) ' (o= ﬁ) (a—y) B—r) =)
o) a(a—a)_-:igajai—-p_(% p)2 8 )A__z_\_-r 2x+1
a(c—B)+2ap+P(a+P) X3 3x+1

§ 88. Aix va Tpéyoopsy €Els icodUvopa Twv OpVUPX  &A-
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YePpix& pnTa KAdopora, épyalousfa Smws kal Si& T& &pifunTika

KAGoUaTa.

*EoTtwoav 1. X. T& KAdouaTa LT o e v
N 6a’ O 4o I8t K. T

T&v TapovopaoT®dv elvar TO 3*2%a*P. AicipoUvres aUTd &1 éx&-
OTOU T&V TTXPOVOUXTTEV eUpioKouey KaTd oelpav 6af?, 4ap?, 9p2,2.
’E&v  TrOAAGTTAGOI&OwWUEY Tous Opous £k&oTou TV BobévTtwv
KAQoP&TwY KoTd otlpdy £ml T& TrAika TalTa, sUpiokopev ( ioodu-
vapa Tév Sobévtwy ) T& SpoVUpa KAGOUOTS
_6opt | APt S Sl L
360p? 36a2p® 362 p?’ 36ap?
“EoTtwoay T& KAGoUOTX
1 5 9
(3P 3PP 8 @ +20BHPY (0 P) 5 (e 2ap+p*)
Tpétropey ToUs TrapovouaoTas ToUTwy els yivopsva Kal Eyouey,
avti TV dofévTtwy KAaoudTwy, T& £fs iooblvapa Twv &vrioToi-

XS

1 5 9 2
i@ip® SEIPFED 5B )
To éxkr. ToUutwy elvas 8.5(a+P Y (c—p)>. T& mnAika ToUTwv
81’ &kdoToUu T@OV TrapovopcoTédy elval koat& ocepav  2.5(a—B)%,
5 (a+PB) (c—B), 8 (a+Pp)3. TlorAamAaocidlovtes ToUs Gpous TEY
dveoTépw KAaopaTwy (2) &mi Ta mnAika obtd dvTioTolyws, sU-
piokopsv T& iocodUvapa T@Y SofévTwy KAaopdTwv
25 (P | 35@+P) (@P), 9-8(a+p)®
85 (a+PP(P)* 85(ctp)® («P)* 58 (atp)(a-p)

"Aoxrnotig

153. Na& Tpatroiv eis dpwvupa Ta kaTwd kKAGopaTa pé xovdy TapovopasThy
TO £.K.T. TV TTOpoOvVopaoT®dV TV Sobévrwmv

5 1t 1 ¥ 1 : 71 v 6
Cl) ——p ot = ﬁ) S —— e P ) R
x241 x a1 achd 3x%y2 Bxy?  Oxiy? 24x2yt
) (o] a 5] .
Y) & e GIerl) T—4xi3
x3 X 1

e

plarti®) p2(a®—aw) p(a®—p?)
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2. IEPI TN IIAPAETAZEQN % KAI %

§ 89. Koy ciBopev els T& mponyolueva, &v TUxXn v& Exco-
pev Biaipeatv ToU 0 : 0, 10 TrnAikov elven &dpioTov, BnAadt TO -
Alkov BUvaron vax elvanl oloodrmoTe oXeTikos &pifuds, foTtw q,
81671 o - 0 = 0. Aix ToUro, Stav ko of BUo Gpol pnTolU KA&oUaTOS
AcpPavouv ThHy Ty 0 &1’ dplopévas TIUAS TOV YPAUUATWY Twv,
f| T ToU KA&opoTos Six Tas TiMGs ToaUTas OecopeiTtan ST elvon
&épLoTOG.

. ; 7 X2—a? . : o i :
Eotw m.x. TO KAdoux Yo Av Bécwpev el oyTO X = a EU-
; o —at 0 . = < 7 x: o =
ploKopey =——0: Aix ToUTO T) TTAPACTATIS - R CE LS X e Gy
a—a 0 X—a
Tapouat&letal s &oploTos Si& THv TIPNV @ ToU X.
= o x = ¥ < x2go?
Tapotnpolpey Suws &T1, &v elver 70 X == a, Exouev e
—x Lo kot & el ToUto TEBF] x = a, Exouev EEaydusvov
. il . L P : Sl s ;
2a kai Oy . i H eVpebeica ol Tipf 2a elvan kad 1) (&Andns ) T1-

\ ~ ; x*ao? o N ~ o ’
BN TOV KAGO'UOTFOS = Otav x = a. Ak TAUTX, OTAV O'Uuﬂdl\)!]

Ny . : s . \ . 0 . =
pNTOV Ev yével GAYEPPIKOV KAGOMa V& YyIvETCd —5- 1 Tiver Bobsioav

TIpHY ypduuaTds Tou, fva elpwpev THV SAnGH  TiwMy  Tou, &v-
TikofioTéduEy THY Tiwnv ToU ypduuaTos els TO TrpokUmTov €k ToU
BobévTos peTd TNV amAomoino TOV Spwv Tov. “Eav kal els 1o
TrpokUTrTov KAGOUQ TTapoVsialeTal Trapouolov Quivouevov, tpyalo-
peBa kol #m’ adToU Ouoiws.
@3t 3al
a®—4a®+ 5a-2"
mrapaTnpoUpey éT1 of Spot ToUTov, STav a = 1, AauPdvouv Exa-
oTos ThHv Tiwfv 0. "AAA& kai £k ToUTou Siakpivopev ST1 oi év Adyw
&pot Biaipolvtan Si1& ToU aa— 1 ( &gol, dtav o = 1, undeviovran ).
AicapoUpey Aoirdv fkacTov TV Spwv Tou pé a— 1 kol eU-
a®2a+1 :
a*—3a+2
polipev 6T kad ToUTou of &pot Exouv THv TiunY 0 ékaoTos, STav a=1.
Kai ToUTou of 8por Sicipotvron 81k ToU a — I, xal éxkTeAoUvTes T&sS

"Av 8fAwpev THY TNy Y. Sid TO érav o = 1,

TMapaTn-

piokouev T igodUvapov kAdopa ToU Bobévros

WnoionoiOrke amo 1o ivotirouto EknmaiSeuTikrg MoAmkrg




99

Sianpioels £is ExaoTov TV Opwv, sUpiokousy TO ioodUvauor kA&oua
s
a2

©étopev els ToUto o= 1 Kai eUpiokopev 12—2 =0. AUt slven
71 &Andns Tiun ToU Sobévros xA&ouoTos, OTav a=1.

"Otav épyalopeba s els T& Twponyolueva mapadsiypoaTa Ko
eUpiokopey, &vti ToU Bobévros KAdopoTos, ioodUvoaudv Tou, Bik TO
otrolov B&v Umrdpyel dix Tas Becopovpévas Tiuds TV ypaupdTwy,
&opioTos TIMN ToUTou, TOTE Aéyouev STt alpopev Tiv &oploTiav
ToU BobtvTos KAGOUOTOS.

"Av Bobtv AAyePpixov kAdoua Biv elval pnTdv, TOTE BEv Exo-
MEV coplopevov amAoUv Kavova Oid va &poopev ThHv doploTiav Tou.
"AMAG ouvnBus Emidicokopev (&v elvon Buvardv ) va elpwpev igo-
SUvapov KAdopa ToU Sofévros pE pnTOV TTapovopaoThV Kal vd é-

: S e S ; Iy
TITUXUEY Opoics Thv dmoPoAfv Tiis dopioTias. TT.y. agp v Oay

=
a =5, AauPaver Tiunv &opicTov. TMoAhamAaci&lopey Aoy Tous
8pous ToU KAdouatos &ml Vol + 2, &7e AcuPavouey Ty loodu-
vapov Trap&oTaciv ToU Sobévros
(e=3) (:G_172)=Vd—_—1-—|—2‘ AUTn, Otav o =5, AauPdver Thv
=
Tipny 4, 7| omola elvan kod (&ANONs ) Tiph kai ToU Bobévros kAG-

ouaTos, OTtav o = 5.

§ 90. '‘H wmraphoraois Ya—1+2 Aéyetan owluyng Tis Yal—2.

Ev yéver 8o Sidvupa Aéyovrtan guluyi, Stav of mwpdTol Spol
aUtdv elvan Toor ol 8¢ 8eUTepor dvtifetor dnAadn Stav elvan TS
popofis A+B xai A—B.

M.y, aif —P+Vpiday kal —P—Vpiday tlven ouluyf] Sicovupa f
ouluyels TTApaOTACEIS.

> o = . : = ; O oy
§ 91. "Ectw ST fnTeltan ©| Tiun ToU KALopaTos —x—f—, BTav
x = 2. "Av &vmikoTooTriowpey els aUmd, TO x pé TO 2, elpiokopey
9.22 98 712
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’Ex ToUTtou TrapatnpoUpev OT1 évioTe 1) Tipn SAyePpixoU pn-
ToU kA&opaTos O1& Tiva Oofelcav TIUNV YpAUUQTOS Tivos Aap-
B&vel popefiv KAGOUOTOS HEV, GAN EXOVTOS TrAPOVOUQO TTV Foe
kol &piBpnTHY Opiouévov Tva &piBudy == 0.

‘Ev yéva foTw 8T ) Tun KA&opaTds Tivos elvan 1) %, oTTov
a TaploTével &piBudy Tiva cpiopévov (5= 0 ). Eis Thv mepitrToo-
o oty Aéyopev OTL :

‘H napactacig % oddepiav Exel Evvolay 7] OTL ¥ Ty To —g—
elvat &4moAlTwg peyaAvtépa mavtog ptbpod Betixod ( doov-
8¥mote peyddiov ).

Kol 11 pev 1O g— Stv Exel kapplav évvolav gaivetan gk toUTou
6T oUBels &pifuos Utrkpyel, SoTis TroAAamAcoialousvos &mi 0 8U-
vatan vé& 8caoT yivopevov TO «, &gol TO 0 émi oiovdnmoTe &pifBudv
ToAAaTAaolalopevoy Bids1 yivopsvov 0.

EE &Ahou Bpws &v O TapOVOUXOTNS £vos KAKOUCTOS EXOVTOS
&piBunTiy Gplopévov o 7= 0 EAarToUTtan, TOTE TO KAGopa oUfd-

: : § St R L e
veTal &moAuTws. OUTtew Y. TO 0,001 1000c, évéd To 06,0001 =
10 000q, elvan 8¢ TO BeUtepov ToUTo pEycAUTEpoV ToU TrpoTmyoupé-
vou Tov, &vd & TTapovopaoThs ToUTou elven pikpdTepos ToU Trpomnyou-
pévou ToV.

OUtws, doov & TrapovopaoThs EAaTTwvETal Kol TANo1asl vax
yivn 0, Tégov f| Tipny Tol KAGopaTos YiveTal &TTOAUTWS UeyaAUTE-
pa ke Tefver va UtrepPi) wévTar BeTikov &pibudv. "Av ounPaivy ToUTo
Biax O % TéTe Aéyopey 6Tt TO g— Teivel gis TO BeTikov &mrelpov 1) elg
T &pynTikoy &meipov, ke’ Soov elvan T6 & ) 0 ) 70 o ( 0. T BeTikdv
A &pvnTikdy &melpov TrapioTAvouey ueé TO oUuPoAov - oo ( BeTi-
KOV 1) &pymTiKOY CTEIpOV ).

A& ToUTo TavToTE €ilg mdcav Siaipesiv UmoBétopev Tov
Siaipétnv Sidpopov tod O.

"Aexnotig

154. N& eUpeBolv ai Tipai TGv kéTwh KAaopdTwy did Tag OT|HEIOUPEVAS Ti-
&S TEV YPaAPPETWVY.
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)R sravx=0,p) LXK sty y=a v) N, v x=a
4 el e
5) SES, Srow a=p, &) ERZHDED) 41y 4,
o2—p2 x2_o2
o XA—ct xX2—-3x+5 ol e b
aT’) ST SdtavXx =gq, é) D 155 1) iy STov o= 1L,

Vc_:_- Vq-]?z _}_Y&z__gz
Vef—p* 4+ a® (a—P)

8

i ooy =P

3. MIPOZOEZIZ KAI A®AIPEZIEZ AATEBPIKQN IIAPAZTAZEQN

§ 92. ‘O xavav Tiis Tpoohioews kol dpalpiocws &pIBUNTIKGY
SAyePpikdY KAooudTwy loxUel kal Six THY Tpdobeoiv kal deaipeciv
pPTTGV o:?\ye[f&pmcov KAQOUATWV.

"Av T& SofévTta prTa év yeval KAdouaTa elvan étepdvupa, Tpé-
TopEy aUT& eis Sudvuua pE TO Ex.T. TAV TrapovopasTdy ( &gol
TPEWwUEY TOUTOUS &is Y1vopsve ) kel &xoAoUBeos kTeAoUpey Ty TTpdo-
Beov, Streos kal els ToUs KAaouaTIKOUS &p1fpovs.

"Eotw m.x. 6T gnroluev TO &bpoioua sz§§+§§3§+
2(4c*+9p?)

A TO &k T&V TapovopaoT@y elvan TO 4o — 9p2—
(2a+3B) (2x—3p ). T& mnAika ToUTtou 81’ fkdoTou TGV Tra-
povouaoT®v elval kot celpav 2o+ 3B, 20—3B kai 1. TToAAa-
TAxo1&lopev Tous Spous fkdoTou KA&opoTos Eml T Ak ol
dvTicTolyws Kal eUpiokopsy

Qa+389, (03p)* | 2 (424 9B)* _ (2a+3B)*+ (2a-3B)*+ 2(402+9BY)
4c2-0p® T 4g=0pt T S - o ke

’Aoxfocerg

155. N& eUpefolv T& tarydpeva 1@y kérwd mpafewoy xai ol Tipad SUTDVY,
kafods kal T@Y S18optveov i Tas onpsioupévas TIHAS TV YpapudTwy

4 _ 2(5x+12)

a’) 2‘{-§_5-*-3x+17 @x+5)(3x+17) Sravx = 2,
PG b O R s oryent|o) By e mae £ e
B a—B) @) (B_Y)(B—G)+ P06 * Sdtava= 1, p= -1, y=2,
1—23 5 1+x | 1 ;
" 3(x2—2x+1) "2(+1)" 6(x+1) Srav x= 2,
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) a*tay oy o R
Sy oyb2aityt okl
&) K%p—*cqﬁ X Wy
XA~ *yr T Xy

&) ‘“‘(2""3‘*’)" pCaa ) Sar e
Botxr—AyE T (x12y)P—9a2 | xFw '

o _'._ e s SN s
x+y  xyr qﬁfx"
a*4-p a4 1 az—p2 1
n) o:‘TE‘ u-fg-? oy (c:t2—}—g2 & ﬁ)
156. ’Eav Blowpey o(X)=x+2, m(x)=x2+2x+4, px)=x—2 xai
w(x)w(x) x*1-4x34-16
P @) Y(x) 16

w(x)=x2-2x+4, Seifore &1 elvar ——

4. TIOAAATINAEIAZTMOZ KAI AIAIPEZIE AATEBPIKQN KAAZMATOQN

oudrewv loxlea kol Six Ta pnTd SAyePpik& KAdopoTa. OUtw .
12x%y ld4w®p _ 12x%yrldew®e 12 14x2ypw? 8Xxw

Eniy Tog? 3xy? | TwgE3xy® 73x¢%w0e? | wo

§ 93. 'O xoveov ToU ToAAcmAaolacuol &AyePBpikdv  KAa-
|

MoparnpnTéov &1 els yiwopevor khaopdrwy duvdpeba va a-
TTAoTroloUpey TOV &pifunThy £vds TGV TTopXyOVTWY, UE TOV TrapPOVO-
HaoTHY Evds ¢€ aUTédy Tpd Tiis éxTeAéoews Tiis Tp&Eews ToU TTOAAa-
TAaoiaopolU, &v ToUTo elvan SuvaTov ( TpEmwovres Trpods eUxoAiav
ToUs Bpous TV KAaoU&TwWY Els yivopeva ). TT.x. elvan

at+Xx, a—X a+x

a—y oBFxE  oEixP
x(a-+x) E(a—x) x(o+x) ala—x(a—x) ofa—x)

"Emrions a(d__\j x2 (UA\)"_ ala—x) xX2(a+x)(et+x) x(atx)

‘O kavov Siaipécews &pifpol Bidk kAooucTikoU &p1BpoU loyUe
xad Bix THY Siadpeotv dhyePpikfis TrapacTaoews B1° &AyePpikoU pn-
ToU KAdoparos év yevel. OUtw w.x. TO

12¢% 3apt 122 10 1202 40a_

TP "10 ~ Pf 3apt 3Pt P*
]5(u+§3) 5(c:+ﬂ)f_ 15(c+p) 11 (=—P 3
2(@—p) 1l1@@—P) 22(c—P) 5@+B» 2(=+B)
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’Acxfoertg xal npoBArAfparta

NS Th piE 1) ' 157. N& ebpeBoly & egayéu_wq
G\Tc‘? Y\z—‘,’\}‘m . B) 3\-—6\\|J 3\]}- ‘S,E‘W;; :
Yx—yy Bx+By = e
\_‘—2K2 -\-+ Q...
£ ( X2yt qﬂ) (i-2x2y2+yl),

% [oy+Py-+ab+pEy ay—Py+ab—Ps) y O2+2aP of-2p%
) (ay—ﬁy—or5+ﬁs.) (w+av—a6—ﬁ5) ©) Erap wgp

')

o 1dp: 2—4pe

2 BB 1 2 -
) (o:‘— _cx;_) a2x’ cxﬁ\ ox
x2 cL\—L i aﬂ—ﬁﬁ

) (cx—:H- Tl‘)-(aﬁlaz- L) °‘"§:_;,19

x

M (2 755) (S ) - ()

‘Opas deuTépa. 158. "Exar Tis 5A 8px. 'Ex ToUrtwv £Eodeler mpddTov

76 TpiTov, EmerTa TO EPSopov kal TEAos T& —;— ToU dpy kol Toool. Méoa Tol &-
HEWVEY ;

159. "Exer mis B — 1 Bpayuas kai £§obeVer 10 TiTapTov almdv Kai —;--roG
utroAcitrou. Tléoa Tou Epsivav ;

160. "Exer mis a Spayuds xai é§obele wpdTov 90 Spoy. kad Emeita T —:;
ToU UtroAoitrou. TTéom &px. ToU pévouy ;

161. "Exer Tis ¥ Bpayuds kai y&vel mpidTov T& SUo EPBoua airrdv, Emeita
T& SUo TépTrTa ToU UmoMoitmou kai 1 Spayprv. Méoo Spayual ToU Epevay ;

162. Ao piav Ppuonv Tpéxouv 7 k. UBaros els 55. *Amd &AAnv 9 bk, els 45
TMéoo oxdbes 6& Tpéfouv kal &x T@OV &lo, t&v 1) piv TwpdTn Tpéxn, &mi 16, f &
&A\An dvoix 87y 25 PpadlTepov, KAsicouv B ouyypdvws ;

‘Opas Tpitn. 163. Na eipefolv T& 2arydpeva 16y kéTwd Tp&ewv
kai ol Tipad alTdy, kabds kal T&@v SiBoutvwv Bik Tés onpsioupivas Tinds THY Ypou-
PETGV TwWV

12xy2  8x2 12a2  3ap2 ‘
“} ;qé 2;:;2' P ssf i% orav X=y=1,a=2 p=y=3,
@ OB T 5
e (“ ‘ "Ia_)' ) 2853‘5"' : (12;;3 i Y) i ) e |
i _q_ e — Bg ot E"
*} a*+ p2 (ﬁa l) m) (x —\yg_) ' (\‘—2\2\]:2+t.}))

) a2 ax oy Xy | u——om+ cy—xy

Eax—ayF Xy Bt ay—ay—xy étav a=1I, x=y=3,
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) ( 2.1"_1) ‘
e

[ 1
—] {(\ Fo)E T xE—a® fk——cr)g]’
n:z')( b @ ) 2cx-_
a+2B ' a—2p/ o2—4p2

‘Opas TeTépTn. 164, “Exet mis « Spoyuds. To mwoogdv ToUTO o avel
kaTd TO TréuTTov aUtol. 'Efobevel T& 0,25 T&v Sowv oUTeas Exel Kal au€dvel 6oa
ToU pévouv kot & 0,5 alrdv. TTéoa Exel els 70 TEACS ;

165. "Exwv Tis « Bpayuds, Tés avfdver ker& t& 0,25 aréov. ’ESo8elel EmraiTa
5000 Sporypds kol TO UTToAsipBiv aUdvel ko T& 0,25 alroU, éfobeder B Tra-
A 5 000 Bpayuds. TTooas Spayuds Exer eis TO TEAOS ;

166. Xwpixds Tis Epepev els THv &yopdv 16x 4 30 aUyd wwpos TAngiv.
'Ev TrpdaTors EmrcoAnoe T& 0,5 Tdv Sowv Egepe xal Ev auyov &mi TAfoys  EmErTa
ToU UTrohoitrou T 0,5 kail dxéun Ev atydv. ‘Opolws Emdinos ki ix tpiTny kal
TeTépTnY popdv. Téoa alyd ToU Euevav els 70 TEAOS |

_|-

5. ZYNOETA KAAZMATA

§ 94. AoBiv kA&opa AéyesTarl ovvBetov, &&v ToUAayloTOV els
Té&v Spwv Tou Stv elvan dxépanos &piBuods T dxepada SAyePpikn Tapa-
oTacis. ‘Amhiolv Aéyetan Ev KAdoua, STtav Bév elval gUvBeTov.

O¥tw TO KAGopa 53(%1 elval oUvBeTov, B16TI O TTAPOVOUXCTTNS

EM
aUTol elval KAQOUaTIKT) TTapdoTaols.

*Emraidf) wdv xAdopa elvar wnAikov Tfis Slcnpéoecos ToU &pibun-

Tol Si1&x Tol TapovouaoTol Tou, ETETAl OT1 Eyopev

S e O T I s
By Al A
4y

*Ev yevel :

e r ’ ’ 3 o 2 td A

Ivo xAdopo GUVBETOV XATACTACWREY ATAOVY, apxel va
Siaipéowpev Tov aptbuntiv Tou Siad Tol TAPAVORLAGTOD TOUV.

SUVTOUMTEPOS TPOTTOS DIt V& Koo TNoWHEY oUvBeETOY T KAG-
opa &Aooy elval & 67 :

EUpioxouev 1O &.x.IT. TGOV TEEOVOHXT TV TV KAQOU&TWY TOU
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&p1BunTol kal ToU mapovopacTol ToU Sofevros xAdouaTtos kad &’
aUt® ToAAaTTAaCIGfopEy Tous BUo Gpous ToU Sofévtos KAGopOTOS
e e
o—X ofx
a—x " ofx
elvan 70 yivopevoy aUt®dv (o—x) (a4x). TToAAamAaoiadovTes ToUS
Spous ToU BobBévTtos KAdopaTos £ml TO yivopevov ToUTo, eUpiokouey
a(a+x)—a(e—x) o*+ox—a®tox 2ox 1
X(a+x)+F(@—x)x axtxtox—x® 2ax

*EoTw .- TO KAGoHa . TO gk, TAOV o—x Kol a-+x

/o N e s i o

Y
\_ 167.1 Na TpamoUv els &mA& T& k&Twb wAdopara kel va eipeBolv al Tipal

Tcov SI& TAS CNUEIOVEVSS TIRds TGV ypaupTw@y.

X w i 2u+v at-p x+1

e B G u+v+1 —p_ %1
) R _,i' Iév = Y') —p / 5’_} T
T =14 +1 e

Hae e u+u cx-‘-{-.’a X

Sravx=— Y= w= p= 4,v= 2, a= 3, p=1.

Xty e ( el
T e e )
&) EEGEE 1 oT’) B85 '

< v 3(X+\P)—X+W

dtav x=2, w=1.
168. Na &mAotroinfouv Tt Ké?\da’ucrrc:

i i vt il a0 b el e gl
By P (w—U"--w‘wz el G
‘1’ al) a—p—1 B—y—1 B (\,pco—l)z—xg\.y? i) T I o = 1!
T =B By Gy —ow T st
169. ’Eav Tefh

o(x)= X xai p(y)= , EUPETE TO T 7
e +1 o) e(y)
MepiAnyic nepiexouévwy Kegahaiou Il
‘Oplopog GAyefpiniig mapa- ZvuBola : V—p@mév, = TaUTO-

otdoewg (Skepaia, KAaoupoTikn, TnTos T) iooduvauias dAyeppikidv
pNTN, &PPNTOS TTAPEOTACIS). TAPACTATEWV.
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"looBUvapol TapacTéoes. ‘Opiopds ToUTOTNTOS TTXPACTACEWY
a+p = Pp+q,
0t 20B-+P= (P>
(ai TauToTNTES dANBEUouy 817 oiaodrjTToTE TINGS TRV YPoUUETWY TWY).

"ApiBunTikty Tipn dAyePpixfis TapaoT&oEws.

‘Opiopos povwvipov, Siwviuou, TroAuvwvipou ( dképaiov, KAa-
OUOTIKOY, pTTOVY, &PETTOV HOVEMVUNOV T TTOAUQVUUOY ).

"ApiIBUNTIKOS OUVTEAECTT)S MOVWVUMOU, OUVTEAEGTTS HOVGVU-
HOU QS Trpds ypdupa TOU T s Trpods y1VOUEVOV TraporyOVTwV TOU.

“Opoia poveovupa ( dvrifeta povadvupa ). “Avaywyt) Spoiwv
poveovUpwy. Al 4 Trpdels ué povddvupa.

Bobuos dkepaiou moAuwwipou Trpds Ev fj TreplocOTEpa ypap-
para Tou. ‘Opoyeves dxépaiov TTOAUGWUHOY G5 Trpos ypdupaté Tou.

‘Opoyevis ypoppikdv. AlareTaypévov E&xépoiov  TTOAUGYULOV
KOTa TA§ dviovoas 1) KaTloUoas Suvdpels ypapudTwy Tou. Avnyué-
vov ( &xEpaiov ) TTOAUCOVUHOV.

Al 4 mpdfeis pe (dxépana ) TTOAVGVUP Kol poveovupa T pé
TTOAVG VUK.

Al Tp&leis omnpilovron &ml TOV Tpdbewv kot iBioThTwV THOV
dAyePpikddv &BpoloudTov.

Alxipeois ( &xepadou ) TroAucvipou 81 dAAou  SiaTeTarypévou
Spoicos. EUpiokopev Tov o Spov ToU TrmAikou £k Tijs Sicxipéoews ToU
o’ Opou TolU SicpeTtéou Bi1&k ToU o’ Opou ToU Sicupérou. EUpeois Tdv
AolTrév Speov ToU TrmAikou peTd Tov o Opov.

Zy¢ols SiapeTéou, BixpéTou, TrMAikou kol UtroAoitrou. Zyfois
UtroAoiTrou kai SiaipeTou s Tpds ToOv Paduov Twv.

"ABloonpeiwTol TAUTOTYTES .

D) (akp)=cet2ap+p2
2) (atPy=c+3c2P+3ap24p?
3) (xFa) (x+p)=+(a+B)x+aP
4) (x+0) (x+B) (x+y)=x*+(a+P+y)*+(aP+oy+Py)x+aBy
5) (x+y2) (e+P2)—(ax+Py)=(ay—Px)?
6) (+y+o?) (P+Py)—(ax+Py+yw)=
= (ay—Px)*+ (Boo—yy)*+(y x—aw)?.

Ai SUo TeAeuTaial Aéyovtal TauTéTnTEs ToU Lagrange.
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“YroAolirov U Sixipéoews TroAuwvipou TT (x):(x4a) elvan

v = TI(Fe)
“Ymdhotrov v Bixipéoews mroAvewwipou TT (x): (ax==p) slva
v=ri(¥£)
TImAikov (1) Sicupéoews
(x¥ —* ) (z—a)=x*""Faxt " +axt 4 L. -+ ot

TInAixov (1) Sicipéoses

@V (2 a)=x" Fax™ ...

Tpotn) dxepaias dAyePpikfls TapaoTdotws els yivouevoy mTapa-
yovTwv ( Siakplols vvia TIEPITITULOCEWY ).

‘Opiopds pntoU SAyePpikoU KAdopaTtos (ué Opous &hyePpikas
TTUPOACTATEIS ).

Mapactdoeis TGV &moiwy 1) Tipn Trapoucidletan s &opiaTos
%. *Apois TTjs dopioTias. Zuluyels TapaoTdoels A + B kai A—B,

VA+VB xai VA-VB.

‘Opiouos ocuvlétou kKA&opaTos, &rAommoinols auTol.
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A’. EEIEQZIEIZ TIPQTOY BAOMOY ME ENA AT'NQZTON
1. OPIZEMOI KAI IAIOTHTEZ TQN EZIZQZIEQN

§ 95. "Eoreo Ot Eyopev v lodtnra 3x=15. Tloparnpol-
pev Ot1, OTav TO x yivn 5, 1) lodTns émaAnbeveTran. TTpdrypaTt, Stav
x=5, elvar 3:5=15, fito1 15=15. A& waoav GAAnV Tipnv ToU
x 1] &v Aoyw locdtns Btv &ider &pifuolus foous, fiTor Bév &AnOevel.
‘Ouolos TapornpoUpey 611t 7| 3x=12 &inbela dia povnv ThHv Tipny
x=4. ’E&v & &\hou eis Ty lodTnTa a+P = P+ avrikaTaoTn-
cwpey 10 o ked P &1’ olwvdnmoTe &pibuddy .. wE a=1 kal Pp=3 1
ut o=5 kol P=—7, mopoarnpoluey OT1 TpokUTTTouv &pifuoi Tool
&vTioToixws, fitot 4=4 els v TTpWTNY TEPITTTWOIY Kai —2= — 2
els Thv Beutépav mepimrTwolv. 'Ex TtoUTou ouvdryousv 61 Utrdp-
youv lodTnTes SAyePpikdv TapacTacewy, oi Oomolon  EmaAnfey-
ovron povoy, 8Tav TO ypdupa T GOplopéva ypdupaTd Twv Ad-
Bouv &ppuodias Tipas kai &AAal, ai omolal dAnbfelouv 8i1& Taoas TAS
TIBGS TV YpaupaT®wY Twv. Tas TpwTas kadoUpsy éErowoelg TAS
8¢ &\has TavtoTrTag. " QoTe:

*EEiocwoig Aéyetal ¥ icdTng ¥ 6moia dAnBelder pévov Stav &v
yeappa 7| Gptopéva ypappata adTHg AdBouv apupodiag Tipdg.

KoAoUpev &yvwoTtoug £flotoews T& ypdupatd Tns, T& &trola
Tpémel v AdPouv dpiopévas Tipas, Sk va dAnleun oUTh.

§ 96. Tiwpai 16V &yvaoTwy Aéyovtal ol &pifpol (1} ol Toogd-
TnTes ), of omoiot &uTikabioT@VTES TOUs CyvwoTous emaAnbelouv
THv &lowo: Afyovtoan 8¢ oUton kai pifat oadrns. Zuwvnfos To-
PICTAVOUEV TOUS &yvwoTovs ££10CI0EWS UE TEAEUTOIC ypaUUaTa ToU
SAgaPToU X,y,w K.T.OA.

* ‘H ypfiois E6iowoews TpwTou Padpol pé éva &yvwoTov fpgavifeTat TO
wp@dTov els TO BiPAlov ToU AlyumTiou Ahmes, dAA& povov pé mapadelyupoaTa. *H
&mompovikT Siapudpewols ToU fnThuaTos ogelAeTan els Tov "EAANva Alépavrov
ki Tov “Hpwva ( lov aléva .. ).
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Nvaorg B¢ E§l0woews AéyeTan 1) eUpecis TGOV pil@dv Trs.

§ 97. Avo eGiowoeis AdyovTan isedivapor, idv Exour Tas alTds
pifas, fitoi: g&v mdoa pila Tis « Efiocoews elvan pila kol TS
B’ xad Tm&oa Tijs P’ elven kai Tiis o'.

Al ExaTépwbey ToU onuelov Tiis lodtnTos TapaoTdoels AéyovTtax
p€dn autiis (TTpdTov kal SeUTepov ). “ExaoTov péAos éiochosws el-
vai gv yével &Bpoloua TrpooBeTéwy, EkaoTos TEV Smoiwv AfyeTai
opog Ths &flocdoEws.

§ 98. ‘Eficwois Tis AéyeTtan dpBuntund pév, fav oudels TGV
Spwv TNS TEPIEXT] YPAHUOTa EKTOS TV &yvdoTwy, &yypdiparog
Bt eav d&v oupPBaivy ToUto. OUtws 1) 8x+12x=3—4x elvan &pi-
SunTikn, 8v®d 1 3x—5a=8B+2 elvan &yypdupaTos.

§ 99. Mix éEiowois Aéyetar dxepaia, &v ol dpor Tns elvan
TapaCoTAOoEls aKképalal s TPOS ToUs d&yvwoTous Tns, Kabdds Tr.¥. 1
aV oa— p x>—2Px=y.

Kiaocpatixh) Aéyetanr pia €iowols, &v TouAdayioTov els Tév
Opwov TS eival KAXCUATIKT TapdoTacls 65 Trpds ToUs &y vioTous

< 3 7
Tms, T.X. T} -X__—i:_l—ia_—_l_ +4———O

Prth pev Abyeton pia €€iocwots, &v oUdels Tdv Spwv Tns -

xn pilav émi T&v &dyvwoTwy Tns. "Appntog &, &v Stv elvan pnT,

my. 7 Y x2--2=6 elvea &ppnos.

§ 100. ©’ &modeifwpev v Efs BidTnTa TdOv ElodoEwy :
*Edav eig ta 8Vo péhn EElowcewg mpoaBéowpey (7] dpaipéow-
pev) v adtihv woodtnTa, TpoxunTel éicwolg ioodivapos.
Tp&ypar €otw m.y. 1) &lowois 8x=32. @]
Eav els 1 péAn oltiis mrpocfécwuey LY. TOV 6, TTpOKUTTTEL
1 8x+6=3216 (2), | omoia elvar ioodlvouos pé Thv (1).
Aot ) (1) Exer v pilav 4, &madn elvan 8 - 4=32 (1"). AN\ &v
els ToUs igous ToUTous &pifuols TrpooBiowpey TOV 6, TpokUTrTOUV
&piBuoi fcor 8.4+46=3246 (2'). Ofropev &ls ™Y (2) x=4 xai
eUpiokopsy €k pév ToU o péAous 8416, & B ToU P’ 324-6.
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"ANAG T Eaydueva alTta elvan ioa, dos £ibopev (2°). "Apa 1) pilax
4 175 (1) elven kai Tfis (2). Kol dvmioTtpopws. ‘H (2) &xer Thv
pilav 4, Bi6T1 STav Ted] x=4 els oy, eUpioxopsv 84-16—
32 +6 (2). "Av B¢ &wo Tous foous cniTous &pifuols &poipEowopEY
TOV 6, Eyopev 8:4=32 (1'). ©éropev eis Tnv (1) Tnv pilav TS
(2) x=4 kal eUpiokopev &k pev ToU a’ péAous Tns 8 - 4, ék &¢ ToU
B’ 32. "ANN’ aUroi oi &piBuoi elven ioor (17). "Hror ) pila s £61-
cwoews (2) elvar pifa kad Ths (1). “Opoiws &modeikvieTon 7 i816-
s kal Six waoav £§lowoty, s kal OTav TrpooTifeTan TTapdoTacls
TEPIEYOUTT TOV &ryVwoToV.

§ 101. Metaopa Spou amo To6 €v pérog TNg €Elcwioewg €ig
T6 &AXo.

"Eotw 1) £flowols x—P=a.

’Eawv el T& péAn alrfis Trpocféowpey Tov P, AauPdvouev Thv
icodUvapov ¢ficwoiv Tijs Bofelons x—P-+P=atpP T x=o-}Pp.
Té alrd E§aydpevov TrpokUTrTel kal £av gl THv Sobelcav £8icwotvy
peTapépwpsy TO — P &k ToU o péAous gl TO PB° pé TO &vriberov
Tou Trpdonuov. ‘Opoicws &k Tfis &§lowoews x+-P=a AauPavopev
x=a—P, &v pstagépwpey TO P els 1O P’ pédos pé &vribeTtov olrroU
TpooTpov. ~Apa :

o) Eig nacav éElowoty duvapeba va petapépwpev dpov Tiva
éx ToD évog péhcug eig dAAo pé NAAaypévov TO mpéonudy Tou.

’Ex ToUTou ErmeTon OTI :

"Av &pog Tig UmdpX Y €ig T& dVo wédn éElowoewg e TO adTo
npdonuov, duvdpela va tov mapadeiPwpev, éte V) mpoxdnToLOA
éElowolg elval icodVvapog neog TthHv Sobeloav.

*Eotw 7 £icwols ¥y — x=a — B. 3)

Edv petagépaopey kabéva Spov oUTTs els TO &AAo péAos Tns pE
&utifeTov mpdonuov, sUpiokopey : P—a=x—y f| x—y=p—« (C))

‘H (4) mpoxutrrer &k THis (3) xai é&v &dAAG&Ewpev 1O Tpdomuov
kafevds TGV Spwy oUThis. “QoTe:

B') E&v dAAdEwpev T& ofpata mavtwy T@V Spwv EEow-
cewg, mpoxvnTel éElowolg icodVvapog.

Mpogavéss Exopev 6T 1) Eé§icwols A=B, émou T& A, B TrapioTa-
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vouv Ta BUo péAn avuTiis, clven icodUvapos pé tThv A—B=B—B
fl it mv A—B=0.

Ex T®v Trponyoupévewy EmeTal 6Tl

Y') AoBeiong éEicwoewg duvapeba va ebpwpev icoddvapdy
™™g Thg popens A=0, av petagpépwpev xataAdifiwg BAoug
ToLg Gpoug Tg dobeiong eigc To o pélog Tng xal mapacTicwpev
abTo pe A.

§ 102. & &odeifwpsy Twpa v EEfs BidTnTa THY Eio-
OEWV :

"Eav ta 800 pédn éEicwoewg moAAanAacidowuey | Staipé-
cwpev €éni THy adTHv (yvwortiv) mocétnta (£0) mpoxdrret
éElowoig icodbvapoc.

@)
glvan igoBlUvapos pé thv (1). Adn 1) pila Tis (1) elven f) x=5,

gme1dn S1ix  x=5 Eyouev 7 .5=35. Ofropsv x=5 els THY (2)

&md Bt T B T -

15

3 3
Oi &pifpoi adrol elven iool, 51611 TwpokUrToUy &md Tous ioous 7 - 5
kad 35, &poU SicupeBolv Bix ToU 3. ‘Emopévws fy pila x=5 Tfis (1)
elvon pifa kai Tiis (2). AvTioTpogws Trapatnpoluey é11 f  (2)
Exer Tnv pifav 5, 816T1 &v Tebi) el alTnv x=5, sUpioxopey 725«:%57-
AN of 7 -5 kal 35 elvar ool 816T1 TrpokUTrToUuy &md ToUs ioous
15
=
pitan x=5,

'Ev yevel, fotw 1) &Gilowois Tis popetis A=B 1| 7 loodUvapos
autfis A—B=0. "Av moAAamAooidowuey T péAn Tns émi A (5#0),
Acupdvopev THv A (A—B) =0, 1) omola elven icodUvapos Tiis So-
feions. Admt wdox pifa THs A—B =0 émaAndele almiy, AN
gmoAnfedet kol THIVA (A—B) =0, 81611 A 52 0 xkai A — B = 0. ANA&
kai m&oa pifa THs A(A — B)=0, elvea xad 1fis A — B = 0, &pol A540,
fitot 1 pifa alth elvan kad pifa THis A=B.

MoparnpnTéov OT1, £meldn) OTav TMOAACTTAQCIACWUEY TA pé-
An g8icwoews &mi 0, wpokUmrer 0=0, f| 8¢ Siaipeois Bid ToU 0O

“Eotw Tr.X. 1) &§iowois 7x=35 (1). Aéyopey 811 1 —_—[;—:—3-35—

kol eUpiokopsy &mo pév 1O o' péAos Tns

Kad —%5—, &v mroAAamAaciactoly &mi 3. OUrw kai 7| (1) &xel THv
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elvan &BUvaros, EmeTan 6T 1) dvwTépw (BioTns Bev loylel, Stav
6 &piBuds, pe TOV Smoiov ToAAaTmAcoi&lopev 1| SicapoUpev Ta pé-
An tGiowoews, slvanr f| yiveton 0. Aix ToUto, &v © TTOAAXTTACIC-
otns fi & Bipérns elvan TapdoTacis TEpIEYoVox ypdapuaTa Sia-
popa TV &yvwoTwv Tijs Sobeions £&lowoews, 7| TrpoxUTTOVoX
¢tlowals elven iooBUvapos pé Thy Sobeicav pdvov Bk Tas Tipds od-
TV TAOY ypouudrwy, al omoicn dév undevifouv ThHv TapdoTaoty,
T.X. &v & ToMamAacixoTns 7| © Sioupétns elval @ — B, wpémal va
slvar a—Ps£0  (onueicdovopey almd Kai oUtws a=p). AidT, &v
elvon o—P=0, tmrovepyopeba el Tnv Tponyouptvny EEetacfelcav
TepiTTwov.

"Av & ToAAaTAcoliaoThs | © Sicupetns elvan TrapaoTaocis €-
xouoga Eva 7| meproooTépous &yvwoTous Ths Sofeions ESiccooeaws,
| TrpokUTrTouca Eiowaols Bev elvan TravToTe icodUvapos pe Thv So-
Beioav. Tl.x. 7 §lowols 3x=4 xai 17| TpokUTTTOUCTK €K TAUTTNS HE
TOAACTTAQOIGOUOY TGV peAdy Tns &mi (x—2), frtor 7 3x(x—2)
—4(x—2) 8tv elvan icoBlvapor. Admt ) P’ Exet kad Thv pilav 2
( xafcos aiveTan, &v Btocpev &vti ToU x TO 2 el abnv ), &vd A
Bev TNV EYEL

’EE &\Aov, &v Exwuev m.x. THv &icwoy (x+5) (x—4)=0 xai
Biatptocopey T& péAn Tns Six x+5, eUpioxousy THy x—4=0, ) Smoix
B&v Eyel TNy pifav x= —5 Tfis Sobeions.

2. AIIAAOI®H TQN IIAPONOMAZTQN EZIZQIEQE

§ 103. KoAoUpev dmadolphy TGV TAPOVORACTOV EE10WOEWS

Tnv elpeotv icoduvauou Tpds aUThv E€l0CioEwSs QVEU TTXPOVOUOTTEV.
e aer > x—1

“Eotw 7 elowals = s O

Edv T& U0 joa ToAAamAaoldowpey £l TO E.K.TT. TV TTXPO-
vouaoTédy 3 kad 11, 8nAadny &mi 33 kal &mAomorowpey, AapPa-
vopev ThHY 11x—3x4+3=33x—-297. ‘H &ficwois oltn elven &ormA-
Aayuévn TrapovopaoT&Y Kal icodUvapos pé Thy Soleloav. "Evytver:

*E&v Sobeioa éElowoig eivar xAaopatiny (pnT)), Suvvdpe-
Ba v ebpwpev ioedivapdy Tng axepaiav, éav TmOAAATTAAGLACW-
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pev T péAn aOTNG €mi TO é.x.7. TOV TUPOVOPACTAOV TN xal
ATTAOTIOLACWWEY TOVUG OPOUG TMV XAAGUATWV.

Tlpdoyuat, &v Umobéowpey 611 10 B’ pélos wds TolawTns €61-
cwoews elval TO undév, duvdueba v& Béowper TO o pEAos alrfis Umrd

3 SR 2 r 3 ; N vk A
THY Hop@TV —5-, QvTi 8¢ Tfis Sofeions eS1owoews v Exwuey THY ’Be =0

(1), &mou A, B elvan TroAudvupa dépona cos TTpods ToUs &y vwaTous.
“Av &1’ oUBepiav Tipny T&V dyveoTwv undevifwvTal ouyypovws TO

: . . v A st e
A xai B, TéTe Sid vk elvoa 5 =0, dprel va elva A=0 (2),

&te ai (1) kai (2) elven icodUvapor. "Av Sucws Urdpyxouv Tipad TéV
&yvooTwy, 81 Ek&otnv T&V omolev undevifeton 1O A kal T6 B,
TéTe of Tipal alTtal EmaAnBelouv Thv (2), &AAG SuvaTdy va pi
tmaAnfsiouv Ty (1). AéTi Six Tas Tipds aUTds Tb%—ﬁapoucnc’x-
ZeTan &m Exel TipNy &odpioTov kad 1) &Anfns Tiun Tou BUvaTanl va pf
elvan pundév.

*Eotw T.X. 1] tSlowols : oo 1 A Nl el

x5 x6 x-8 x9

TapovouaoT®dy elvan (x—5) (x—6) (x—8) (=—9). TlloAamAacia-
ZovTes Ta péAn Ths ESiocoews &l TO Ex.T. Kad &mwAoTroloUvTes €U-
PIOKOUEV : (x—4) (x—6 (x—8) (x—9)— (x-5)* (x-8) (x—9)—
(x—7) (x—5) (x—6) (x—9)+ (x—8)* (x—5) (x—6)=0, 7 émoia &lvau
dxepaia kai looBUvapos pé THv Sobeloav, 8161 8&v Umapyer Tiun ToU
x tmwaAnfelovoax oty kad TV (x—5) (x—6) (x—8) (x—9)=0.

TTpds ouvTtopiav dix ThHv &ToAcIpny TOV TTAPAVOUCCTOV &p-
kel v TroAAamAcoiadowuey kaféva &pifunTny THY Opwv Ths £61-
owaoews &l TO TrnAikov ToU é.k.1r. 81& ToU TrapovouacTol ToU Gpou
ToUTou kKal v& TrapodeiTwpey Tous TrapovopaoTds. Tl x. Six ThHv
¢Elowov 9‘% ——g};l— —1= % TapaTnpolpey 0TI EK.T. TGOV TTapo-
vopaoTév s elvar 6 60 kai T& 15, 12, 60, 20 elvar t& avrioToxa
TmAika ToU 60 Sid kaBevds TéY TrapovouacT®dv 4, 5, 1, 3. 'Eml t&
TAIKax altd & ToAAaTAaoidowpEy ToUs &vTioToixous &pifunTas
T&V Spwv, Ywpis v& AdPwuey U Syiv AoV TOUS TPOVOUACTAS.
Meta THv EkTéAeciv T@OV TTOAAQTAaCIacpdY eUpickopey Ty éficwaty

45x—24x+12—60=40.

(2). To &.k.m. TGOV
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§ 104. KohoUusv BoBpodv tEiowosws Tils popefis A=0, T
otolas TO TpdTov péAos elven ( &xépaiov GVNMYHEVOV ) TTOAUWVUUOV,
TEplEXoV Eva T} TrepiocoTépous &yvoaTous, Tov Pafudv ToU TroAuc-
vigou ToUToU G§ Trpds ToUs &yveoTous. Tly. 1) 3x*—6x+42=0 =l-
van P° Pobuol s Trpds x, 1) 3x2p—4y?+2x—1=0 elvea y* BaBpol
s Tpos X kai W, 1) 2x—3=0 elvon o’ PaBpol s Tpos x.

3. AYZIZ EZIZQRZIEQE A° BAOMOY ME ENA ATNSQXETON

§ 105. "Eortw 611 BeAopev v& AUowpev Thv E§icwaoty

3x—7=14-4x.

Eav TOV Gpov—4x pETapEépwpev KaToAANAws eis TO o péhos,
1O B8 —7 €is 1O P’, eUpiokouey Ty icodUvapov éficwolv TTis Sobeions

3x+4x=14}7.

"ExTedoUvTes €is TO o kai P’ péAos aUThis TNV &varywymnv TV
Spofwy Spwv, eUpiokopey 7x=21. ’Edv T& péAn ToUTtns Siaipéocs-
pev Si1& ToU ouvTeAsoTol 7 ToU X, TrpokUTrTel 1) Xx=3, 7} omroia elven
looBUvapos pé THvV Sobfeloav kai &AnBevst, étav x=3. "Apa kai 7
pila Tiis Sobeions &Siowoews elvan 1) 3.

- & scy X x—1
Eorw 1) éEicwaois ——\3,——-\—1—1* -x—9.

A v& Mowpev ToUTny, eUpiokopev icobBUvapov auTis &veu
TrapovopaoT@dy. [ToAAamAactalopey Tous Spous TaUTng KaTd OEl-
pav émi 11, 3, 33, 33 (&mrov 16 33 elvan TO E.K.TT. TAV TTapovopaoT&Y
Tns) ko eUpiokopev 11x—3x-+43=33x—297.

"Epyaldpevol &’ aUTfis G5 dvwTépw, sUpiokopey x= 12.°Ex Tou-
TWV TUVXYOHEY OTI :

Ak va Aowpev éElowoy mpwTtov Babuob pé éva dyvw-
otov, lov dmoleipopev ToLg TapovoupacTds aVTRG, €&av Exn
(#iTor ebpioxopev icodlvapov adtijg dvev mupovopuoTdv), 2ov
éxtelobpey Tdg onpetwpévag npdEelg eig THv icodlvapov, 3ov
ywpilopev tolg Bpoug, ol émolol Excuy ToV dyvwoTov, drd Tolg
wN €xovtag adTév €ig TV véav €Eicwoiy ypdpovTeg ToLg wEv eig
6 €v pélog, ToLg 8¢ €lg TO &Alo pélag, Lov éxTeAolpev Gvayw-
yiv TV opoiwv Gpwv xai Sov draipoduev T& péAy Thg TE-
Aeutaiog éELCWICEWS PE TOV CUVTEAEGTY)V TOU &YVWOTOUL.
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N& AuBoUv kai va EmaAnfesubolv al k&Twb E§i1owoErs :

170. ) x+17=8x+1, ') 5x—4=38—x.
U7 (@) 6x+-25=3142x, (B) 4 (3x+5)—60=2x.
2. o) 11(2x—15)—x=6, B ax=a+14x.
173. ') 4a2x—1=x+2q, B') Px+ax=I.
3x—1 2x}+1 4x-5 . Tl . 19%33
174.J8) -2 =, @ 2K 3 L
5x+1 , 19x+7 3x—1_ 7x—1
{175.1 g 5 - e
3x—1 2 IN 2x—5 Tx+1 )
176 11— —4—77773—--) ~10—(——3—~+T)

4. AIEPEYNHZIEZ THZXE EZIZQIEQE ax-- (3=

§ 106. ’E&v &mo Sofeloav dxepaiav §i kAaouaTikiy (pnTiv)
tEiowoty s TPos TOV &Y VeoTOV X UETA TV &TaAoIphy TGV Trapo-
vopaoT&HY, THY peTagopdy TrévTwy TGy dpwv els TO TpdTOov HENOS
kol THY dvaywynv T@dv Spoiwy Spwv TpokuTTn Eiowols TpdTou
BoBpol G Trpds TOV &yvwoTov X, aTn 8 EXn THY Hopeny ax—+p=0,
&mou T& «, P elvon &pi1Buol yvwaoTol | TapaoTaoEls yvwoTai.

“Otav Aéywuev 8& Siepevviiowpev Tthv €Eicwowy oax+p=0,
gyvooUpey 811 8& InTHowuey v& &ravTriowpey i Tas E6fis EpwTrioels :

lov. ‘H &€icwois alrn Exer piav pifav fi SUvaron va €xn kod e~
pioooTépas ) xai oudepiav ;

2ov. Ti Trpemer v elvan Ta o kad B, S1& v& Exn piov pidav xai Ti
B1& v& Exm TreplocoTépas f) oUdepiav ;

Exk Tijs ax+P=0 eUpioxopev THv icodUvapdy Tns ox=-—f

lov. "Av elvon a=£0, 8& Exowpey x= ——E-, fitor 7)) Tipn TOU X
elvan Gpiopévn kal Aéyopev 611 1) Sobeioa &iowois Exer piov pévny
pilav | plav pévnv Adowv.

20v. ’E&v elvan a=0 xod P50, 6& Exwpev Ox=—P4 73 0=—P,
16 &troiov elvon &BUvarov, Emeldn) UmeTedn Ps£0. Eis thv mepimroo-
ow oUthv Aéyouev 6T ) Bobeica Eiowois elvon &ddvatog §) 6T
o08epiav ExeL Abouv.

*EoTtw Tr.X. 1 &ficwois —;——3—%=1—;-~z— —%. Avt aUTiis
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eUpiokouev TN icodUvapsy Tns 3x—18—2x=6-+x—2 7| Tnv 0- x=22
fi 0=22, ) émoia elven &dUvaros, &pa kai 1) Sobeica elvon &BUvarros.

3ov. 'Edv elven a=0 xai P=0, & &xwpev 811 0x=0 f; 0=0
kal Tpopavéx TO x SUvaTon va AGPn olavdnmoTte Tiunv. Aéyopev
8¢ 8T | Bobsica éfiocwols elvon TawTdTrg TPoOs x T} 6T elvon &é-
ploToc.

§ 107. Hapamijonows. "Otav 1O a elvan OeTikdv kai fAarToU-
pevov TrAnoiadn Sinvexdds wpds TO 0, TOTe Aéyopsv 811 & ocuvTe-
AeoTh)s ToU x Teivel els TO 0, oupPorifopev 8¢ alTd oUtws a-—»0.

ANAG TOTE, &v TO P elven dpiopévos &piBuds£0, TO % Bin vexdds

aU&veTanr &TTOAUTWS Kol Afyopsy OTi Teivel els TO oo pév, &v el-
var  PY0, els To—oo 8¢, av elven B(0, Aéyouev 8¢ TéTE STI T pifax TS
éClooews Telver els TO BeTikov ) TO &pvnTikov &mrelpov, kaf® 8-

cov B0 7 B)O.

TIEPITITQSEIZ AYZEQZ THZ EZIZQIEQS ax—+-p=0

§ 108. TTpos evxoriav TapaBéTouey TOV KoTwTépw Trivaks TEV
TEPITTOOEWY TN AUCEws TTis E§10woews ToU TrpddTou Pabuol
ax-+p=0.

lov. "Av elven a=£0, Umdpxer pia pida, | x=— -

Q|

20v. "Av glvan a=0, P50 Btv Umrdpyer pila.

‘Otav slvanr P50 kai dpiopévoy, dAAG TO a sivan BeTikdv kai
—»0, 1) pida Teiver pds 10 J-oc0, &v B0 N els TO—0, &v P)O.

3ov. "Av elvan a=0, B=0 1 &iowois elvn &dproTos: &AnBela
pE Ké&Be x.

’Aoxfocerg

‘Opas wpwTmn. 177. EUpete Tas pifas TGV k&Twd iSi1omoewy :

e lo : n X X (c+P)x+ op
(9'2—l_5+x_ "2”+2'\' B _E+'|3 bt i -
- X7, 3¢ s 3

@2_,2x;5=-.-2- i =i L %MB:ZN;%
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=2 EHR_ % g, ()3 + F+5= 242

178. Tlolas oyxéoels pétel vé TANpoUY TO a kai B, va 7 -—"3-@ + ‘%-:Bx—cx,
Exn uiav Ao, oUBepiav i elvan c’xéplcr-rog

179. TlpooBioploaTe T «, doTe 1’1 7 + 1—1- l-—4 véx elven &SUvaros.

‘Opdas Seuvtépa. 180. N& y[vn 1 ?\ums kai 1) EmaAnfevois TOY Efioc-
gEWV C’ﬁ') 27x—5(2x—4)=6(3x—-5)+5(2x—1),

2(3x—5) _25(x+2) _ 5(3x+2)
LE) C R 2

L E e

5) (x+ —;—)2= (x+ —;—) (x— —é—),
1 1 19 19

DEDED GDED T D) &) D

ov) 55 - (xi2)5 = xigi—lz))z 3 xsc::-z): 2

‘Opdas TpiTn. 18l. AVoare kai émaAnfeloaTe Tas E§iowoEs :

&) (at-P)x+a(a—p)x=2c, B) (24 P2)x-+ 2aPx=a+4- P,
¥ 2u(x—)—2v(v—x)= (ut v)2—(u—v)%,

+33

X

&) (x+1)*—a(5—3c—2x)= (x—2a)2+5, ) 5 -+ a__!‘__é—-zﬂ -B,
pyfxte  x1 264450 et G o
2a%p 3132 = 6*p(a—p) GX*+HPiX+y;  xX+p
o o ah, (a+p)x*

Vet Gop ety TP

5. EPAPMOTH TQN EEIZQIEQN EIZ THN AYZIN [IPOBAHMATQN

§ 109. IIpoPRAnpa Aéyeton TpodTaOIS, €is THV Omolav {nTeiTan
va eUpebi) Ev 1) mepiocdTEpa dyvewoTa E§apTdpeva &md EAAx yvoo-
oTa 7] Sebopeva. Ta Si8dpsva kai T& InToUpsva Tol TrpoPAfuaTos
elvan &v yéver oyeTikol &piBuof, T 8¢ TrepieySueva els olTd Trood
peTpoUuEva pE TNV povdda adTtoU EKaoTov TTaploTavovTon ud &p16-
pous.

§ 110. Avoig fvos TpoPAnpaTos Afyetal 1) elpecis TGV In-
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VS T e

Toupévwy &yvwoTwy aUtold, Ta Omola TaploTavopey ouvnbws ue
ypdupaTa ¥,W,@,.., T& B yvword pi dpifuols 1) pE ypduparx
& Pyyiane

Aix va Aubi) Ev TpOPANua, TrpémEl T {nTOUMEVa oUTOU va
TANpoUY Gplopévas TIvds &TalTnoEels, Tas Omoias koAoUpsv &-
poug ToU TrpoPAnuaTos. 'Exeivous ék TV Opwov, ol Otroiot Spifouv
Té&s oxeoEls, Tas OTrolas Tpémel va EYouv TX {nToupEva TTpos T Bedo-
uéva, KoAoUuev émiTdypota.

- SR

Ta emiTaypoTa yivovTal yvwoTa Kata THY SixTutrwoly Tou
TpoPAnuaTos' Y. Els TO TPOPANMa :

N& ebpebn 6 &pBuds, Tod obmoiov To6 dimAdoiov va Tov
UmepBaivy xoara 6. To tmitayuo elvon 611: 16 SimAdoiov elven
peyarVTepoy adTob uatda 6.

‘Emropévws, av & InroUpevos apifpos mapoaoTadf) pE x, TO
SimAdoiov alToU 6& clven 2x. ’Emraidny 88 16 2x O& UmrepPaivy TO
x KoTa 6, Trpémel of BUo TapacTdoels 2x kai x + 6 va elven ioa.
OUtws Eyxousy Thv £fiowaly 2x = x + 6, &x THS omroias eUpiokopev
x = 6.

Eviote & {nTolUpevos &pifuds TraploTavel TNV TIPnNvy TogoU .
Tivdg, TO OTrolov Eveka TTis QUOEwws ToU TrpoPAnuaTos UTTOKerTal
gls dpous Tivds, Tous Otrolous Trpémel wa TANnpol. ToUs ToloUuTous
Spous kohoUpev meptoptopols. TT.yx. &v 81k Tfjs AUoews TrpoPAn-
poTds Tivos InTiiTal 1O TAfifos dvBpoomreov, Suvdpeba gk TV Trpo-
Tépwy v& elTrwpev OT1 O {nmToupevos &piBuds mpémel var elvan dké-
patos kail GeTikds.

Ev yéver Bi& THv Aoy mpoPAnuaTos Tivos épyalduebo dog
£ERS

lov. EUpioxopsy v &iowoiv 7| Tas E€iowaels ToU TrpoPAn)-
poros Kol ToUs TreploplopoUs oUToU, €k TGy Omolwv oi TrpdTan
ixppdlouv Tas oxEoels Tas ouvBeoUoos T& fnToUpsve pe T Sedo-
uéva oUTol.

20v. AUopev Thv Eficwotv f| Tas £iocoEls kal oUTws eUpiokopev
Tives elven oif &piBuoi, ol 6molol SUvavtar va AUogouv TO T‘rpéﬁ?\ﬂuu:

3ov. 'E€etdlopev &v ol &k Tijs AUoews eUpebévTtes &pifpol TAnN-
poUv kal ToUs Teploplopovus ToU TTpoPATHaToS.
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I. MPOBAHMATA TQN OTIOIQN O AINQZTOZ AEN EXEl TIEPIOPIZMON

§ 111. «') To verpanAdoiov &piBuod Tivog elvar ooy €
Tov &p1Buov adEnbévra xata 60. Ilolog elvar & &pBuée ;

"Eoctew 6Tt x elven 6 ZnToupevos &pifuds. To TETpaTTAGCIOV
aUtoU 8& elven 4x, 10 B¢ x + 60 TapioTdvel ToV G&p1Budv nUEn-
pévov kata 60. Kara Thv Siarimrwoiv Tou TPOPATUaTOS TrpéTrel v
elvan 4x=x+60 f| 3x=60. AVovTss Thv EEicwoty aUTnv eUpiokopey
Xx=20 kai 1) AUois elven 8exTr).

B’) To &Bpowopa 8Vo &pBudv elvar 25, 1o 8¢ €EamAdoiov
o0 peyaAuTtépou €AatTtwbév xatd TO TetpanmAdoiov Tob -
xpotépov &ider 50. Iloiot eivar oi apibuoi ;

‘E&qv TropacTiowpey ue x TOV usyadUTepov Tév dpifpdov, o
mikpoTepos Ba elvar 25—x, 16 EfamAdoiov ToU ueycAuTépou 6x,
70 8¢ TeTpaTrAdoiov ToU wikpotépou 4 (25 — x). "Emeid kord TH
BiaTUTreoty ToU poPAfiuaTos 1) Siagopd 6x — 4 (25 — x) TrpéTrel v&
elvan fon pé 50, 8 Exwuev Thv &Eicwoiy 6x—4(25—x)=50 A 6x+
+-4x—100=50, & Tfis Omolas eUpiokopey x—15. l
glven 15 kai 25—15=10.

Y') N& €bpebi) 6 &pibpdc, 6 omolog npootifépevog eig Tolg

"Apa of d&piBuoi

S gt e :
6poug TOL 41 *Gpver abTo loov pé %
"Av TTapaOTNOWUEY B x TOV {nToUpevoy &piBudv, Ok EXWMEY :
7T+x 1 5 3 . S " s
Trx = 4 & Ths Aoews Tfis émoias etpiokopey x——5 % f &8¢

AUcis elvon SekTny.

HeoBAfuara

182. Na& eupebi} o &piBuds, ToU dtroiou 16 SimAkoior ol
pé 76 TprmA&oiov aUtol peiov 19,

183. EGpete &p1Budy Toiobrov, ore 16 Tet
kaTa 2 v& loobran pE T TpimmAdoiov Tou oUy 17.

Endtv kar& 5 foovran

pamAdoior ool EAarToy HEVOY

184. N& eUpebf) &pibuds, & dmotos TRooT8éuevos els ToUs Spous Toi 2 S
i Tt 1

k&uver ooy pi —3—
185. N& eUpebi] &pibuds, & émroios TwpooiBipey

fuovs, & T@v omoiwv ol &lo Trp&Tor Exouv Adyov
Tou Tpos ToOv InToUpevov,

o5 €ls Tous —5, 6, 8 8ide1 &pri-
foov mpds Tov ASyov Tol Tpi-
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186. N& eUpebf) & &pibpds, & omoios EACTTOUHEVOS KOTA TO ' oartou kol

o -
kaTd 4 yivetan igos pe 17O = alrtou peiov 8.
29

I87. Tloiov dpiBudy Trpémel v& deaipéowpey &mo Tous Spous ToU = 5
v& yivy loov pe 0;55;

: Taaas e i .
188.) Tlotos eiven & &piBuds, ToU omolou T& —= K&l T —- KAUVOUY 170 ;

Il. TIPOBAHMATA TQN OTIOIQN O AFNQZTOZ TIPETIEI NA EINAl ©ETIKOZ

§ 112. o') O "Iwavvng éyeL TerpamAdoia pHAa §| f§ Mapia
xai oi SVo 8¢ pali Exouv 45. Méoa Exet EéxacTog ;

Hepropiopds. Tlpogavés ol {nToupevor &pifuoi Trpémel va elven
BeTikol.

"AV pE X TTAPACTNOWUEY T pufida Ths Mapias, T& ToU “leoav-
vou B& TrapacTaBoUv ue 5 4x kol TGV SUo pé TO 4x-+4-xX Kal TrPETTE
vex elven 4x 4+ x = 45, & TS Smroias evpiokopev x = 9. "HTor /| Mapia
elysv 9 xad & ’lwdvins 49 = 36 pufida kal 1} AUois elvar SexTn).

g’) *Opboywviov Tivog M pév Baotg elvar & p. peyaivtépa
paywvou icoduvdpov Tpog adTé, To d& Glog
3 @, RixpOTEPOV. N& ebpebody ai Stu.a‘rcicfelg o'.\"rrou. :

Ieproptapde. Ol {nToupevol &piduoi ﬂpe‘-rra v sfvc’u Bs'ruco‘l. '

E&v gt X TTXPOOTTOWHEV TTV TTAEUPQV TETPAY VOV, TO &l-
Padov auTol 8 elven x - x = x2. ‘H pdois ToU ép‘eoxco,viou gd TTa-
pacTodfj TOTE pt x + 4, 10 \".Jkpo';r Tou pt x—3 kad TO EuPadov Tou
clvea (X_",4) (x_3), [pérel v& elval @ : . : '
(x+4) (=—3)==° A x2t4x3x—12=x*. ‘Ex TN§ AUCEWS TOUTTS
eupl x=12.
tupl{%ﬂe A utv Pois ToU dpfoycoviou Exel ufikos 12-+4=16 u, T
B¢ Gyos 12—3=9 u. kai N AUOIS elven BexT). e
L0 B ixterei &v Epyov €ig 7 Auépas. O B éx-r‘elet cw-t:b
*E&v épyacBolv xai oi 8Vo pali, eig moéoag Npe-

THg TAELpAg TET

Y
eig 5 Npépas: A ;
ac 0& éxteAécOUV TO EPYOV 5 , _ : S
pas Equ pé X T OpaOTHOWHEY TOV InToupevov &piBudv (O oOTolos
re1 va elvat BeTikds Kol UIKPOTEPOS ToU 5), TapaTnpoUlEV OTI,

Tr é '3 ' i > r Y -~
3 v xai of BUo padi gpyalduevor TO Epyov,

dcpoCr els x Tuépas EKTEAO
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els plav fuépav 8a éktedolv TO %— ToU Epyou. "AgoU & A els 7 fjuépas
ExTeAE] TO Epyov, els 1 fjuépav 8 éxTeAf) TO __1’_ ‘O B &xreAet els 1 1-

uépay TO % ToU Epyov. Kai ol 8Uo padi s plav fjuépav ékrteolv
To -%— -— %— ToU Epyov. ‘Emropéveos mrpemel va elven -}1— = —i—
A 5x-+7x=35, & Tijs Omolas eUpioxopey x=2 —%

“Qote kai ol &Uo pali épyaldpevor 8& éxTedéoouv TO Epyov eis

2 % fiutpas kad 1) AUois elven Sexrry.

DpofPAfparta

189. "Exet mis 100 6xd&bas oivou tév 9,50 Spy. kat’ ékav. Tléoov olvov T&v
9 Bpy. xor’ &k&v Tpémel va &vapifn, Si&d wa kooTiln, | Ox& ToU plyuaTos
9,2 Bpx.;

190. Avo xivnTd &vaywpouv ik BUo ToTTwv cuyxpdvws kivolueva SpaAdds
kai dvmbéTws, GoTe vi ouvavtnBolv. To pév Srawler 5 yAp. THv dpav, Td & 5,5
¥Au. Eis Tiva d&mwéoTtaow &mwd Tov wpdTov TéTOV 8& ouvavtnlolv, &v 7 &wéd-
oTaois TOV ToOTwy elven 60 YAW. ;

191. 40 oxd&des dApupoU UdaTos mepigxouv 3,4 ox. &Aatos. TTéoov kabapodv
UBwp Tpétel va piywpey eis oo, Tva 30 ok. ToU véou plyparos mepiEyouv 2 bk.
GASTOS ;

192. Méoov kooTile &v xTiua, &v T& Tpia TwumTa s &fias ool oUa
250 000 Bpy. &woTeAolv T& Tpiax TéTapTa alTiis petov 200 000 Spy;

193. ’Atpcuata Biaviouoax 48 yAp. v dpav &veydpnoev 20m Ppadlirepov
aAANSs (x ToU alrtoU Tomou) kal Bievbuvopévn dpoiws, ouvnurhtn 8¢ P av-
v peta 2 dpag kal 20w pera THY dvaydpnaiv s, Toia evan 7 Taxims s
GAANS ;.

194 Kpouvds wAnpol 8efausviiv els 12 dpas, &AAos mAnpol avrmiy es 10
dpas ki TplTos TAnpol aclirhy els 30 &pas. "Av kal of Tpels &vorxBolv cuyypo-
vas, els Tocov Y povov B TANpwE) 1 Sebauevt ;

“19%) “Yrmpétns AauPdver Erigiov mobdy 6 000 Spy. kai wiav Evbupcciay. "Av
Bi& 8 pfjvas EAaPe 5000 Spy, mooov Enpdro 1) évBupaoia :

1. TIPOBAHMATA TQN OTOIQN O ATNQITOE EINAI
AKEPAIOZ GETIKOZ

§ 113. o') Aéxa dropa, &vlpes xai yuvaixeg, énAvpwaay
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500 Spy. "Av éxactog T@V &vdphv émAvfpwoev 60 Spy. xai
éxdotn TOv yuvaix®dv 40 Spy, méool floav ol dvdpeg xal oot
al yuvaixeg ;

Tepiopioucs. TTaparnenTtéor 611 oi LnToUpsvor &pifpol Trpéer
va elvan dképaior ke Betikol, &AAcs 1) AUois Sév SUvaTan va elvan
BekTT).

"Av pE X TTOpaCTHOWHEY TOV &p18udv Té@Y yuvaikdy, © Tév &vdpdv
B elven 10—x. “OAor of &vbpes &mAnpwoav 60 (10—x) Bpy, OAci
8¢ ol yuvaikes 40x 8py.

Tpémer v& elvan 60 (10—x)+40x=500, ¢x Tfjs Omoias TrPOKU-
TTTEL X=5 yuvaikes, &oTe of &vdpes, elven 10-5=5, 7 && Alois elvan
BEKTT).

B’) *Amod 80 dropa, dvdpeg, Yuvaixeg xai mwardia, ai pev yu-
vaixeg ficav & 0,8 TdOvV dvdpdv, ta 8¢ muldid ta €ntd mépmTa
TV avdpdy. MlécoL fioav ol dvdpes, yuvaixeg xai mwadia ;

"Av x TapioTdyn TOV dpifpdv TGV &ubpdv, O TV yuvaik@v Ha
glvan 0,8x kal & TGV TTONBi1dOV —;—— x. Apa Trpétrel va elvar x+0,8x -+
;— x=80, é&x Tifjs Omoias eUpiokopey x=25.

"Qote ol &vbpes floav 25, ai yuvaikes 25.0,8=20 kai Ta wol-

Bix 25 . - =35, | 8 Mois elven Sexay,

MIpoBrffpaTta

@§1 Eis piav éxdoynv petafl BUo Umoymneiwv éyneicav 12 400 éxAoyeis
xai EAcPev & Edeyels 5 153 yngous mepioooTépas Tol &mwoTuxovTos, sUpébnoav
5: kai 147 Aeukal wijpor. TTdoas wrgous EAaPev ExaoTos ;

197. E&v 8uirds Tis eixe 70 EPSopov TEV UEADY Tou SAIywTepoV TV STwv
Exet, pa eiyev 120 péAn. Tlooa pén Exer ;

98. To TpimAGoioy TOU TrENTITOU dKepaiou Tivds apiBpol nuEnupévor kard
7 5ide1 To 34. Tloios eiven & &piBuds ;

99. Tis elven 6 dxéponos &piBuds, ToU droiou TO TpiTov cUfndiv koera 2
5iBe1 23>

00. N& ebpebi) dxéponos apiBucs, & omroios Sixipoupsvos Biad 7 1| Six 9 Ggi-
ver UmdAoiTrov 3, T& Bt TmAikx Siagépouv koTa 4.

. Eiy¢ mis mopTokdAiax kai ETMOANCE T& Tpla WipmTa alTdv: fydpacev

imerta 33 TopTokdAia kai eiyev olTws 9 TepioToTEpa T@Y Sowv elyev £6 &pyiis.
Méoa eixe ;
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IV, TTPOBAHMATA TQN ONOION O ATNQZITOZ ﬂEPlEXETAI
METAZY OPIQN .

§ 114. «') ‘H HAwcia évdg matpdg elvar tpimAuacio THg
ToU viob Tou. IIpd 8 érdv M) NAwxia Tol natpdg Ato terpaniacia

“THg Tob viod tou. IMotat ai AAwxiat Twy ;

"Av pé x TrapaoTali) 1) AAkia ToU vioU es £tn, 1) ToU mworpos
Ba elvon 3x Ern, wpémel B¢ of &p1Buoi x kal 3x v elvan BeTikol kad v
un UmepPaivouv Ty Suvatnv &vbpwmivny HAkicy.

IMpo 8 érd@v 7 NAkiax ToU pév vioU flto x—8 &tn, ToU B¢ Tra-
Tp0s 3x—8 &rn kol Tpémer va elvon 3x—8=4(x—8), & Tfis AU-
otws TTjs Omoias eUpiokopey x=24. *Apa 1) fAkia ToU pév uicU elva
24, 10U 8¢ mrarpos 24-3=72 &1 kal 1) AUots elven ekt

B') ’Ex 8Vo avBphmwy, 6 peév Exer 1800 Spx. xai Samavd
50 8pyx. wab’ éxdornv Nuépav, 6 8¢ €yer 1000 Spy. xai Sama-
vad 30 Spx. Nuepnoiwg. Meta mndoag MHpépag 0& Eyouvv loa
Tocd ;

"Av O LnToupevos &piBuds TapaoTadi) pé x, O piv 8& Samraviion
50x Bpy. kai 8& ToU peivouv (1800—50x) Spy, 6 & 30x kal B& Tol
peivouv (1000—30x) Bpx."Apa Trpémel va elvan: 1800—50x=1000—30x,
¢k Ts Omoias eUpiokopev x=40. "ANN ) AUots ofrn droppimrTe-

at, 81011 peTa 40 fjuépas kal of SUo &vlpwtor Biv B gxouv Ti-
TOTE.

MpoPrpata

202, ‘O "EAAnv paBnucTikds, ouyypaeslUs Tis ‘AAyéPpas, Aideavros En-
oe TO &ToV Tijs Lwfis Tou o5 mandiov, TO BwdékaTov alrrils b veavias, TO §BBo-
Hov aTiis METG TOV y&uov Tou kai TrévTe £ dxoun, &Te &méktnoev vldy, & &roi-
os &noe TO fjuou 7} Soov & waTnp Tou: &noe &t & AidgavTos dxdun 4 ETny peTd
Tov BGvaTov ToU uloU Tou. TTéoa & &noev & AdpavTos ;

203. "Exe1 mis HAxiav TpirmAaoiav Ths képns Tour al HAxkicn kel T@Y Svo
civen 28 Ern SArydotepov ToU SimmAaciov Tiis fAkias ToU Tarpds. TTdony fAkiay
EXE1 EKXOTOS ;

204. Tpels &BeAgol Exouv SpoU AAkiav 24 érdv, vl EkaoTos sivar KoTd
8Uo &Tn peycUTepos ToU &pécws Emouivov Tou. Tlolen elven al fHAkicn Toov ;

205. Elvan mis 40 &rév xai Exer BuyoTépa 16 Erddv: wéTe A HAkia Tiis Suyarpds
&a elven 1) fjto 1O TpiTov Tiis HAkias ToU TwaTpds ;
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206. Tpeig &pifpol Exouv &bpoigpa 70. ‘O Bertepos SixipoUpevos Biax ToU
pdTou 8i8e1 TMAlkov 2 kal UmdAorov 1. ‘O TpiTos SinpolUpevos Bix ToU Beu-
Tépou Bider TmAikov 3 kol UmdAormrov 3. Tloior elvan ol &pifpof ;

207. 16 épydron ExTedoUv T& 8o TépTrTa tvds Epyou Epyaldusvor 9 fuspas
tl 4 dpas kad’ ExdoTnv. Tdoas dpas Twpémer v toydlwvrar 15 épydran kab’
fiuépav, Bid v& TeAsiddoouv T Epyov els TPEIS THEPSS ;

208. Tathp Tis elvon 58 £rdv xai £xer ulov 28 Erdv. Mera wodoa & & TraThp
8& &yn HAiav SimAaciav Tis ToU uloU Tou ;

209. Awynelou dxepafou &piBuol T6 wnelov TAv povadwy eivan BimAdoiov
ToU TV Bexdbewv. 'Edv EvaAAd&Ewuey Thv Btov TV ywnelwv Tou, TpoxkUtrTEl &-
p1Buds peyaAUTepos ToU TpwTou kata 36. TToiog elven & &p1Buds ;

210. To &Bpocpa TéY ynelwy Supneiou &pifuold even 12, *Edv & &pibuos
EAaTTwdi katd 18, TpokUmrTer & &' EvaAAayfis T@v ynoelwv Tou elpioxkduevos
&p18uds. Tlolos elvon & &p1Buos ;

V. TTPOBAHMATA TENIKA

§ 115. ') Hathp eivar o étdv, & 88 vidg abrob B érdv.
IIéte # HAxia To0 matpdg Baclvar §} fto TpimAacia THg ol viob.
*Eortw 811 T InToUpevov & yivn perd x £rn. TéTe & maThp
8 elvan a+x &rédv kad 6 vids P+x &rdv. Tlpémer 8¢ v elven :
a+x=3(R+x) (1) xai x)0.

"Av T6 InToUuevov eiye yiver Tpd x &Tdv, 6 TaThp B& fiTo TOTE

a—x, & 8¢ vids Pp—x &rddv. Tlpémer 8¢ va elvan :
o—x=3(Pp—x) () xai x)0.

AN A tfiowats (2) mpoxUtrTel &wd ThHv (1), &v TO X Ekeivng
yivy —x. ToUTo avepdver 8Tt ol &pvnrikai pifen Ths (1) elvan ai
BeTikad Tijs (2) xad Emopdvaws # (1) elvan 1y yevikn €§icwaois ToU Tpo-
BANpaTOS.

Eis Tds feikds pidas Ths (1) &vrioToixei AUcis ToU TpoPAnua-
TOS TrPCCYHCTOTIOIOVREVT) ElS 5 péAdov: eis Tas &pvnTikas pilas TS
(1) &vrioroiyel AUots ToU TpoPAfiuaTos TrpayuaToToinfeioa eis TO
TrapeAfov.

LY < 7 73
NUovres ThHy (1) eUpioxopey x= — _Ef

a— 3[38 X 3(c:—ﬂ)

*AvticTorgor fiAikicn elvan, ToU pév aTpos o+
Tou &t viol P4 93@ i Eé’rc’bv, of &troicn elvan BeTikad, 51611 Utro-

2
TifeTon o)P.
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“Qote f) g ToU x yiveton Sexrn.

Kai &v petv a—3p)0, elvan x)0 xad 16 {nTovpevov 6 oupPi) eis
TO péAAov. "Av o—3B(0, elvar x{0 xai 1O InToUpevov ouvéPn els TO
mwapeABov. "Av a—3P=0, elvan x=0 kai TS InToUpsvov ocupPaivel
els TO Trapov.

B') "Av W HAwia tob ITétpou eivar o xai tod Iadiouv B
étdv, toTe Yy ToU Ilétpou B& elvar 1) fito wimAaoia tHgtod Iaviou ;

YroTiferan M «, B, p elven OeTikol kad psEl, as-P. “Eotw 611
TO {nToUpsvov 8& yivn petd x &1

TMptmer v elvan at-x=p(P+x) (1) xai x)0.

"Av 1O InToUpevov elxe yivel pd x &Tdv, mpéme va elven :

o—x=p(P—x) (2) xai x)0.

CAAN’ &redn) 1) (2) mpoxUmrTer #k s (1) &&v 10 x ékelvng yivn
—x, ouvayetar 6Tt o &pvnTikad pifan THs (1) elvan al Gemikad Tiis
(2) xai ouverrdds 7| (1) elvon ) yevikn é€iowois ToU TpofAripaTos.

‘H (1) iooduvapel wpos v (u—1)x=a—pP, & Tfs Smoias, é-
madn p—1-£0 Sidn UmoTiBeTen pLl, evpiowopsy x= %";”E—B-

*AvtioToryol fAkiar elvea, ToU pév TTéTpou a-+- EL_T”F SNA. L_’_S’E:}B)
ToU &t TTelhou B+ 9‘%3 BnA. E:[i Erdov, ol 6ol mpémal va elven
feTikad Kol va pn) UmepPaivouv Ta Spia Tiis &vbpwtivng HAikias.

Awggeynorg. "Emaidn psE1 6 Umobéoews, Biaxpivopey Tas 67
mepiTrTadoels ¢ TEotw pyle TéTe mptmer va elvan o)B, Bk v elven
I DR

-1 " g1

Kod &v pév elvan kol a)puP 8 elvan x)0 xod 16 InTovpevov B&
ouppf els T6 uéAAov. "Av o{up, B elvanr x(0 xal 1O LnToluevov ou-
véPn els TO TrapeAdov, &v 5t a=uP, & elvan x=0 xai TO {nToUpsvov
oupPaiver el TO Tapov.

*Eote pu{l: TéTe mrpémer va elvan o B Bix vax elvan Berikad of &-
vwTépw fAikial, 8& oupPaivouv 8¢ T& &vrifetar &v o)up A (uP.

Y') Amo témov A dvaywpel xynTov xivodpevov éni edbei-
ag AT opoAdg peé TaxVTnta T pétpwy xata 1% mpdg Ty popav
AT'. Meta of dvaywpel &no tomov B xeipevov p pétpa dmi-
cBev Tob A, &AAo xvnTOV xivoLuevov OpaAdg mpdg THy adThv

Semikad ai fAkiocn AAAwS, TO TTPdPAT M elvan &BUvaTov.
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@opav pé 1O Tp@dTOVY xai weé TayvtnTae T pértpwv xata 1°.
Iléte B ocuvavtnBobv ta Vo xtvnta ;

YroTifeton 6T1 T')T, B16T1 &GAAws oUdémoTe TO BeUtepov B&
obdon TO TpdTOV.

*Eorw 611 8& cuvavtnBolyv petd x SeuTepOAemTa, &mwd THS G-
XPTNOEWS ToU TrpcdTou. TOTE, XPOvos KIvToews elval ToU pév Trped-
Tou x ToU & &AAou x—a BevtepoAemrTa. Alavubivta SiaoThpoTa
KaT& Tous ypovous cutous elval Tx pétpa UmMo ToU TrpwdTov  Kai
T'(x—a) Umd ToU &AMou. Tpémrer T B’ Sidonua va UmrepPaivn To
TP@TOV KT B pETpa, SnA. TrpEmel vk elven T (x—a)=Tx-+u (1)

kad x)0.
NUovtes Thv Elowoiv althv kai éxovres U Syiv &1t T —T15£0,
: NosaE o bt
Siom T')T £§ Umobioews, elpiokopey x=———

‘H Tipfy oty elvon kad Bemikry, &polU T')T €€ UtroBéoscws xai y,
7', @ émwions BeTik&. ‘Etropévess yiveron Sextm.

HpoPAfpraTta

‘OQuas mwpowTn (lMevikd). 211. ’Epydmns Tedaiover Epyov T1 el a 7-
uépar, BeUtepos els P fjuépas. Els wooas fuépas TeAsiovouv TO Epyov kai ol dvo
uadi épyalouevor ;

212. O1 ptv épmrpdobion Tpoxol apdéns Exouv TEpigépelay umKous o pETpwV,
ol 8¢ dmictor P pérpewv. Toiav &méoTaciv & Siavion ©) Guafa, &v ol éumpdodior
KAUVOUY v TIEPIOTPOQAS TEpIoTOTEpas TGV omaobiwy ;

213. Acmavd Tis TO viooTov ToU eloodnuaTos Tou Sid Tpogrnv, TO Tl— -

ToU §1&x xaToikiay, TO Lﬁ 51 &voikiov, TO %— 81" &AAa Eoda kai TOU Trepigoelouy
u Bpayual. Molov slvan 16 eloddnué Tou ; ( pepixh) TepiTTwols v= 3, a=4, B =6.
y=28, p=30000 ).

214. TabiBioms BAer va Siavlon « XihidpeTpa el n fjufpas. Merd Takei-
Siov P Auepdv AapPaver EvroAfly va émioTpeyn Y frépas EvwpiTepov. TToéoov
Sidomua deeidel v Biavion ko’ fuépav ; ( pepikn TepiTTwois a= 300, n=18,
P=7 kal y=3).

215. TMogdév T « Bievepnifn petalyu Tddv A, B, I, els TpoTTov, doTe TO pépos
ToU A Tpds TO pépos ToU B Exet Adyov foov pE p:i v, T6 88 ToU B mpds TO ToU
foov pé p:A. Tiva T& Tpia pépn ;

116. Avo xepdhaix ETokioBnoav TO pév Twpos €%, TO 8¢ Tpds €0/, xai BiSouv
¢rfiolov Tokov T. Tiva T& kepdAonar &v T6 &hporoud Twv elvon K ;
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217. ’Epyarns TeAeicovel Ev Epyov els 2 fjuepas, &GAAos eis v fpépas kai TpiTOS
eig (p—i——; ) fu. Els wooas fjuépas B TeAsicdoouv 1O Epyov fpyalopevol kai oi

Tpels podi ;

218. KepdAcidov T mrposfogAovpesvor 81 v fuépas pi éfwTepikiy Ugaipeoiv
Tpods 29, UgpioTaTon ExTrTwoly o Spayudv TepicodTepov ) &v TpoefwpAsiTo pE E-
owTEPIKN Y Ugaipsoiv. Tolov elvanr 16 kegpdaiov ;

‘Opds SevTépa 219 . Xwopikr) ErdAnoe 16 fjpiou TGV abydy, Ta dtrola elye
xai fjuiou atrydv, xwpis v& Bpadon kavév. "EmcAnee wéAv o flnou Ty UtroAoi-
Ty kol fuiov alydy, Xwpls v& 8poion kavév. Tpitn kal TetdpTny @opav Emd-
Anoev Spolws. TTooo elyev €€ &pxfs, &v els T TéAos Tis Epevev 1 clrydy ;

220. Xwpikn foxdmeve va TwAnon Soa alyd elxe mwpds 1,50 Bpy. ExaoTov.
*Emre1dn) Eoraocav 3, &mdAnos T& UmoAorma pos 1,60 Spy. éxaoTov kai BEv Eonuic-
6. Téoa elyev € &pxis :

221‘:! BpUois TAnpol Sefapeviiv els Tpeis dpast &GAAN THv mAnpoi els 4 &-
pas Kai Tpity &is 6 dpas. Els wéoas dpas v wAnpolv, &v ptouv kai af Tpeis ouy-
Xpoves ; =——

‘Opds TpiTn (Kwﬁcrecog).}ZQZ-”EK TIVO§ TOTTOU Guexwpnoe TeGos SiaTpe-
xwv 60 xAu. ko’ fHuépav. Mera mpocs dvarywpel £k ToU ool ToTrou &AAos pE
THy EvToAfv v& @Bd&om Tov Trp&Tov eis 8 fuépas. Téoa xhdpeTpa wpémer v& Bia-

wion aUTos xab’ fjuépav ;

‘\:_'2/23‘;33'}35 S5Uo ToTwy &mexovTwy 525 yiAp. dvaywpolv dUo Tayxubpopor Sieu-
Buvdpevor pds cuvavtnoiv Twv. "Edv & piv els Siawvim 50 xAp, 6 8 &AAos 55 yxAu.
xof’ fjuépav, woTe 8& guvavtnlolv ;

224, *Atrd onueiov A xiveltan elfuypdupws o@ud T1 Siavlov 32 u. eis 4% xai
SievBUvetan Trpds B. Metda 35 dvarycopel éx ToU A &\Ao oduax Tpos THr gopav AB
xivoUpevoy kal Siaviov 60 pétpa els 58 .TToTe kai ol 6& cuvavrrion To TpdTov

gRPX ;

-’mﬂb Téov A dvaywpei duaooToryia kai SieuBlvetar Trpos Tov B Sia-
woouca 30 xAu. ka®’ dpav. Miav Gpav PpadiTepov dvaywpel ik 1ol A Bisufiuvoué-
v Trpds Tov B dpafooToixia Siaviouoa 50 xAup. kaf® dpav. Mera wéoas Gpas xai
els olav &méoTgow &wd Tov A B& ¢B&on 1) Seutépa THY mpodTHY ;

226. TlodnA&rns &uaywpel &rd Tivos ToTrou Braviwy 12 yAu. Thv dpav. Tpeis
Gpas PpabiTepov dvaywpel e ToU aUrtol Témou &AAos Biaviwy 16 yAu. Thy &-
pav. «') TTéTe 8& TponyfiTon & TpddTos ToU Seutépou 12 yAu ; P') Tiéte 6& Tpon-
yiiTan & Selrepos TeU TpwTov 50 yidmTpa ;

227. Thv 10nv wpwivijy Opav &vaywpel TodnAdTns &wo TéTTOU A Siavicov
12 xAp. xa®® opav. Tolav dpav wpimer V' dvaywpenon SeUTepos &k Tol A, doe
Siawiov 16 ¥Ap. k@ dpav va ¢bdom TOv TpddTov els Tpeis dpas ;

228. *Amd onusiov mepigepeias kikAou dvaywpolUv SUo kivnTd kai SiavUouv
dumiotolyews o kad B° (o)) els 1 5. TIéte 8& ouvavnlolv, &v BieuBlveovta o)
dvmbétews, B') Tpds ThHY alUThv gopav ;

229, *Ad onueiou Trepigepeias dvoaywpolv SUo kivnTa Siaviovta TorTnv €lS
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XPovous T, kai T, ((Ty)T, ). TloTe 6 ocuvavtnfoUv Biax lnv, 2av,...vnv gopdv, &v
KivoUvTanl Tpos THv auThv f| THv dvtifeTov gopdyv ;

230. Met& méonv dpav &wd Tis peonpPpias cupmimTouv ol Selktan THV -
P@V Kail TV TPWTWY AeTTTOV poAoyiov ;

231. Tlote petd peonpPpiav ol alrroi Seikton (ToU Trponyouvpévou TrpoPAt-
paros) oxnuatifouv Spfny ywviav. Six lnv, 2av, 3nv, TeAsuTtaiav gopdv ;

232. TloTe perd Thv peonuPpiav ol Seikton ToU Trponyoupévou TrpoPAfjpcTos
oxnuaTifovr ywviav o Sk Inv, 2av, 3nv ,.. TEAsUTalay gopdv ;

233. TIoTe perd peonuPpiav & SelkTns T@V devteporéTTov BixoTopel THV Y-
viav T@v 8lo &A\Awv Sik Inv gopav ;

5 234, Kicv Sicoxer dAddTreka, 1) dToix doréyel ToU xuvds 60 TndtjpaTa alTis.

“Orav o k&pvny 9 TMdhuaTa, & xUwv kapvel 6 JCAAAG Tpiax TMdnjpaTa alTtou
icoBuvapoUv pt 7 ékeivns. Metd Tooa TMdnuaTa altoU 8& ThHv ¢Bdon & xiwv ;

B’. IIEPI ZYNAPTHZESQN

1. H ENNOIA THZ ZYNAPTHZEQZ

§ 116. a') TaEbedwv Tig AapPaver pali Touv 350 000 Spyx.
xai €Eodever xa® Npépav 8 000 Spx.

’Eqv Taidelomny émi SUo fupépas, B& &6odelony 8 000 - 2 Bpy.,
gdv &l Tpels, Téooapos fuépas, B eEodeliory 8 000 - 3 Spyx., 8 000 . 4
Bpy. kal #mi x fuépas, 8& ESodevony 8 000 - x Bpy., B ToU peivouv B¢
xai 350 000 — 8 000x &py.

Kafows PAéropey, 8& slpwpev mwéoar Spaypcd 8 ToU peivouy,
&v yvwpilwuev Trocas fuépas Sinpkeoe 1O Taeidiov. ‘Eav Tropa-
oTrowpey ué Y TOV &p1Budy TGV Bpaxuddv, ol émola 8& ToU ueivouv
peTd x fpfpas, B& Excopev &1 w = 350 000 — 8 0COx Bpy. wai &xv
elvon 70 x =5, 1O w = 350000 —8 000 -5 = 350 000 — 40 000 =
= 310 000 Bpy.

B') Eig mednrdtng Siqvucev 21 xAp. dia va bdom eig éva
wplopévov témov. And tolrov €Enxorovbnoe tov Spduov Tov
wal Suqvuoe 17 yAp. xab’ dpav.

Metk x Qpas Siyuoe 17x xAu. &mwod TOv TOTOVw, &M A&pyTls
5t év GAw 214 87x yAp. ’Eqv rapacTiiowpev pé W TOV SrcvubivTa
Bpduov, & Exwuev ST y=21 + 17x. (L)

*E&v yvwpifwpev Tooas wpas E§nkoAoUfnoe TOv Bpduov Tou &rod

WnopionoiOrke amo 1o ivotirouto EknmaibeuTikrg MoAmkrg



129

TOV Gplopévor ToTov, SnAadt) &v yvwpilopsy THY Tiphy ToU X,
Suvdpefox v elpowpey THv Tpnv 1ol W &k Ths loomnTos (1).

TT.y. &v 10 x=2, 6& Exwpev w=21+17.2=21-}+34=55. "Av clvar
x=3, Téte w=21+417.3=21451=72.

Al TrogdTnTss X kol W, ai omolal AapPdvouv Biapdpous TIUGS
els kabtv TGV dvwTépw TRoPANUaTwY, AéyovToan petaPAntai. ‘Evéd
al ToocdTnTes , ol OToian Exouv plav xad THV oty TipHv els Ev
TpoPANua, Afyovrtal otabepai. Tly. TO Toodv T&V YpnudTwy, TO
6mroiov FAaPev O dvwTépw TaeiBiwdTns pali Tov kal 1) &mwdoTaois,
Ty oTroiav SiMvucey & TTOBNA&TNS KaT' &pxds, Si1x va @fdor eis Tov
wplopévov ToOTToV, elvan oTafepal TToodTNTES.

Eis xabtv TGV dvwTépw TrpoPAnuaTwv ) HETaPANTN TTOoOTNS
y ouvdéeTan pd THV X oUTws, doTe, OTav Bwowpev els THY X Tipny
Tiva Qplopévny, sUpiokopev kad THv Tpnv Tfs w. ‘H petaPAnT
x, els THv omoiav 8iSopev alBanpéTws THY Tiunv, THY Strolov BEAopsy,
koAsiTan aveEdptnTog petaBAnth, N 88 W, Ths omolas 7 Tipn E6ap-
T&Ton #K TTS TiKfis Ths X, KaAeltal ouwvdpTnols Ths X. 'Ev yéver :

’Eav 8Vo petafAntai x xai ¢, ocuvvdéwvrtar petald Twv
xatd TotobTov Tpomov, (Gote eig xabepiav Sobeloav Tiuhv Tig
x va ebpioxkwpey dvtioToiyoug Tipdg Thg P, Tote N Y B& Aé-
YETUL CUVAPTNOLS TS X, 7 8€ x dveEdptnTtog petafliAnty.

Katd TaUrta 1) &moedvelx ToU kUkAou elvan ouvdpTnols Tis
dxTivos aUtoU. A16TI &v pé X TTOPAOTNOWHEVY TNV SKTiva ToU kU-
KAou kol W TO épPabdv Tou, B& Exwpev 6T elvanr y=mrx? kad TO pv
 elvan &piBuds dpiopévos (foos pi 3,141 pé mpootyyiow), Td &t
Y sUplokeTal, OTav 806y els 1O x dpiopévn Tis Tipr. ‘Ouoiws T &p-
BaBov ToU Tprycvou ToU Exovtos Paotv dpiouévny «a, elvan ouvdpTn-

S e : < a 1 = \
o1 ToU Uyous oUrol. AdTt Exousv 6Tl y= - oxX, & TO X Tapi-

oTdvuny TS Uwos ToU Tprywvou kal 1O Wy TO éuPadov alrol.

’Aoxfoerg

235. EUpete mopabsiypora £faptrioews SUo moodv, TG omoia Tapouoia-
Covtan els TOV koivdv Piov, &k TV dtroiwy TO &v va elvon ouvdpTtnols ToU &AAou
( Xpovos, tpyacia kal &uoipry, &fia Eumropelparos kai Pépos k.TAL).

236. Edpete TrapadelypoTa ouvapTtroewv &k Tis Quokis (To Siaxvudpevov

9
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BidoTnua kai fij TaxuTns els TO kevdy, TO SidoTnua xai 1 TaxUTns K.T.A.). ‘Opoiws
tk TTs Mewpetplos.

§ 117. IlivaE Tipdv cuvapthgews.”EoTtw pia ocuvaptnois ,
| omoia elven fon pé 134-5x. "Hrol Eotw 6T Exopev w=134-5x. (1)

‘Edv els v dve€aptnTov peTaPAnThv X Bwowuev KOTX OEl-
pav Tas Tipas 0,1,2,3,.... Suvdusba va elpwuev Tas dvtioToixous
Tipds THS W, &v Béowuev gls v (1) &vTi ToU x T&s Tipnds Tou. OUTos
gyopey &1 :

otav elvar x 0, To v= 13 4+ 5-0= 13,

érav elvon x= 1, 70 w=13+4+5-1= 18,

6tav elvan x=— 2, 16 w= 13 4+ 5 (-2)= 3.
‘Opoiws 81k THv ouvdptnolv w=144-6x &yopsv OT1 :
otav slvan x= O, w= 144 —6-0 = 144,

dtav elvan x= —1, yw= 144 4-6-1 = 150.

Ev yével, v Boff) pia ouvdpTnols T.X. 1| W mias aveEapTniTou
peTaPAnTis, éoTw THs X kai Bk Sobeicas Tipas ToU X yp&ywuey,
T&s dvTioToixous Tipdas THS W, kaBas els Ta dvwTépw TrapadelypaTa,
Afyopev &Ti oynuoTifousy Trivaka TV TIWGV TOUTwWV Tijs oUvap-
TNOEWS OUTTS.

'Aocufoetrg

237. Zynuoarioore Sid Tds mipdg x= 1, 2, 3, 4, 5, —1, x

W

1oV Triveka TGOV TIPGY TOY kdTwdh ouvapTroEwy :
a') y=3x+5, BP') y=8x—-25, ¥') y=x, &) y=—x.
238. ‘Opoiws TéV k&Twh cuvapTioewy :
3

a) y = x—62, P') vy ";; —3x—7.
e S 4 ; ; 3 13
239. "‘Opoiws TRV ') W 19 X+ 5~ x+ 9, p') y=600—35x+ 15 -

2. AIIEIKONIZIZ TQN TIMSN ZYNAPTHZEQZXE

§ 118. Kaficos ToUs oxeTikous d&piffuols TropioTavopey e

onueia THs elbcias TV &piBudv | ToU &fovos TV TeTUTpévav
oUTtw Buvdpeha va TrapioTdvwpev pé onueia T Levyn TOV TGV
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Tiis &ve€apTriTou peTaPAnTis ki cuvapThosws ToUTns. “EcTw &1
EYOMEV TNV ouvapTnoily W=2x-}1. (D

’Eav 8wowpev eis v x THv Tiunv 1 Egopsv w=2 - 14+1=3.

AapPavopsvy Tov &fova TGV TeTunuévwov  X'X kol & aUToU
eUpiokopev TO onueiov © (dmmou OO = 1), T6 &moiov TapioTdye
Ty TNy x = 1. THv Tpnv 1is @ 8& mapiotdveopey ket &vdioyov
TpoTroV uE Ev onuelov wmids GAANS evbeias w'y, TNV otroiav AapPdavopsy
ouvnifics k&Bstov &l v x'x els 1O onueiov 0. Tatns T pév Oy
glvon TO Tufjpa TGV BeTikGV TPV TS W, 16 &8 Oy’ 16 Tédv dpvnTi-
kv (ox. 6).

OUrws 1) Tipn Tis Y = 3 8& mapioTdvnTon Umod ToU onusiou P
Tiis Oy, &v® elvan (OP ) = 3. ’Ecv &k ToU © ogépmuev mrapdAAnAov
wpds TV Oy kad &k ToU P 1rpos Thiv Ox, oi eUfeion alran TépvovTal

eis &v onueiov, foTw TO M. O& Aédywpev g
611 16 onueiov M TrapioTaver T Lelyos oo B IR ~M(25)
TV TPV ToU X = 1 kod w =3 T

ouvapTnoews W = 2x + 1. Kaf’ Suoiov P(03) - - ~M13),
TpoTTOV EUPIOKOHEV TO OTuEioV TO Trapli- |
oTdvov TO Celryos TGV Tipdv X = 2 Kal

'

! 1
w=2.2+4+1=5, 1| omolax eUpiokeTtan ”":{-?'0)0 S0 in,(aai
ek Tiis (1), é&v Béowpsv Smmou x TO 2. :

ToUTto Trapiotdvetan Umd ToU oTueiov |

M’, To omoiov elvan 1) Toun TTjs eUBeias ,,7_L2_‘ .‘,]'p'm")
MM;M’, TTapadAnAou pods Thv Oy &k ToU y
onueiov Tl Tfis x'x, TrapioTdvovTos TOV Syb

dpifpdy x = 2 kai T ZM’, Tapalin-

Aou mpos THy Ox &k ToU onueiou X, ToU TaploTAVOVTOS TNV TIPNY

¢ =5 Aix Thv Tinv x = —2 Eyopev & Tis (1)
y=2-(-2)+1=—-4+1=-3.

EUpiokopev 8¢ 10 onpeiov TT', &mi Tis x'x, 10 P’ éml Tfs 'y
ki 10 M Tounv Tijs & ToU I, TrapoAAfjlou Trpds THY W'y Ko Ths
&k ToU P’ TrapoAAniAov Trpos THv XX, TO OTroiov TrapioTavel TO LeUyos
TV TPV X=—2, y=—3 Tfis X kai Tijs cuvapTnoews (1).

'Ev yever kaBtv (eUyos TV &UTIOTOIXOUCGV TIUGV Tis &ve-
apTriTou peTaPAnTiis kai Tfis ouvapThosws H& TaploTdunTal
ue Ev onpeiov, TO dtroiov elvar Tout) Yo elfeiddv TapaAANAwY TTPOS
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Tdg eUbeios x'x kol Wy, 'Exk ToUTwv 1) pev Tap&AAnAos Tpos THy Yy
&yeron éx ToU omnueiov ToU TrapioT@®vTos THV TNV TOU X £mi THS
evfelog x'x, 7 8¢ Tpos TNV X'X &k ToU omnueiov ToU TTaploTOVTOS THY
Tignv Ths W & Ths edfelas Wiy

Auvépefa TayUTepov v& elpwpey TO &v Adyw onueiov s &Efs :

’Ex ToU onueiou Tis x'x (f Ths w'y) ToU TrapioTd®dvTos THV
Tiwnv THs X () Ths W) ¢épouev Tufjua eUfeias Trap&AAnAov Trpos
Ty evfsiav W'y (A THv x'x) xad loov pe TOoos povaBas UTKous,
dom elvan f) Tpf) Tis W (A Ths X) Tpods TA &vw pev (R} SeGik), &v
A TR Ths w (A Tis x) elvan BeTikr), Tpos Ta kaTw B¢ (7} &pioTe-
p&), &v elvar dpvnTiky.

Eqv Exoopev THv ouvdpTnow w=2x — 3, étav x = 1, 8 eivan
y=2-F=3i= =] EUpiokopsv TO onueiov, TO OTTOIOV TAPIOTAVEL
TO felyos TGOV Tipdv 1, kai —1

y Tfis X ko , &&v &mwo 1O onueiov

TO TTaploT&vov TNV Tiunv —1 Tfis

1) (21) y &l 1ol Oy’ pépoopev Tufjua eU-

Gelas TTapdAAnAov Tis Ox ki Toov
pt 1. TO onuelov ToUTo omusic-

(10) (20 vopev pg (1, —1) eis T6 oy. 7.
‘Ouolws, étav x=2, 6& elvan
(Q-n)p—————(1-1) w=2.2—-3=+1. To & on-
peiov (2, 1) mopiotaver TO LeU-

¥ yos T&v Tip&dv 2 kad 1 x.o.x.
sx. 7 Tnv edfeiav x'x koAoUpev cu-

viifws a@Eova TOV X T TOV TE-
Tpnpévwy, Ty 8 eliftlav 'y dEova TV Y 1| TOV TETaypévwy,
ToUs BUo &t &fovas pé &v Svoua dEovag TWV CuvVTETAYREVWY X
wat Y. Zuvvnbos AauPdvouey TOV Gfova TGOV X SpifovTiov, TOV B
6V y k&feTov i TOV TpdTov. THY TipMY TOV X Kai @ xaAoUuev
dvTioTolyws Tetunuévny kai Tetaypévnv TOU omnueiov ToU Tra-
pICTAVOVTOS TO Cgfryog Té5v SUo ToUTmv TGV kai Tas dUo 8¢ pe Ev
Svoua xoAoUpev cuvTeTaypévag tob onpeiov.
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240. TlapooThooTe pé onueic T& felyn TOV TIpGV 115 X kai w 1@V k&Twb
CUVOPTHOE@Y B1&X TAS OTUEIOUNéVas TIUGS TOU X :

2
a') y=x+2, p) y= —;— L) w= 2 x—2, &érav x=0, 1, 2, -1, —2.
24]. y= % X-—-%X'—', oxap x—0, 1, 34
242 ') y= £ x2—x3, B') y=— i x2+5, étav x=0, -1, =2, 2, 3.

o 4

§ 119. /laoatijpyotc. Tov dvwTépw Tpdov THs TAPACTAGEWS
CeUyous Tip®v petayelpifovrtar ouyva Si1d v& ouykpivouv petaby
Twv TATfos TTaparnproewy. "EoTtw .y, 611 yvowpilopsv THv Sepuo-
kpaoiov, THv Omoiov Seikvier TO BepudpeTtpov THv 8nv Tpwiviy

Gpav ka®’ Auépav &mi &7 T ,
gva pfjva. AapPdvopsy o T l l ) P

&V copiopévoy TUTjua 65 < 5 j5 | __ o J

povada pnkous, T O- - 2 o] m, f

Tofa 8& TTapioTAV THY & ° NS [ B Ty (g \“

Hiav fpépav Emi ToU T 4 ! o= J I J IK
&Eovos TV x, EoTw & I—1— < e I N ."'Y
icov p¢ 0,01 p. *Erions :i ol | | liae] b
fvo &Mho & o0 &o- & | | | ‘ = l

vos TV Y, éotw 160,01 geta it | =

u, To émolov B& Trapl- 7 a/ o o W, 2 15l T5 [5 7 |
oTavn ToOV Eva PaBudv =75 e

(i TepiocoTépous) ToU = i ;

SepuouéTpou. Aol eU- 3ol | !
PWUEY TA ONMusix, TX i | | E , e
oTola TapIoTAVOUY T Sy, 8

Celyn Tddv TGV (T&HY
Nuep@v ToU unvods kol TéV &vTioToiyxwv PobBuddv ToU BeppopéTpou),
guvBiopey Ta Sradoyikd onueia &Td ToU TPTOV Kai EET)S WE Tum-
HoTa edfeicov. ‘H ypauuf, THv dtrolav olrtes sUpiokouey, 5i8er piav
sikova TGOV peTaPoAddv Tiis Sepuokpacias kertd ToOV Becopolipevoy pfjva.
‘H ypauun oUrn kedeitan ouvriBeos yeapun thg bepponpaciag ToU
& ASyw pnvds. Kab® Suotov Tpdmov dmeikovidouey Thv peTaPoAmv
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T7js Bepuokpacias ToU owpaTos &vos dobevolUs, TTapormpouvTes ol-
Ty m.x. Ois Tis Auépas (THv Tpwiav koi Eomepav cuvibies) kol
AcpPdvovTes TOv péoov Spov Twv, Bik va Eywpey ThHv péonv fepuo-
xpaciav Ths fuépas. THv ypauuny, Tnv omolav oUtw O& eUpowuev,
kohoUpsy ouvnfiws ypappnv tob muperob ToU &obevols.

Toditas kaTooxkeudlousy ouvnficos €T TETPOyWVICHEVOU X &p-
Tou, évioTe B¢ TapadsiTovTan ol &Eoves, g els TO dvwTépw oyiiua.
My. & 7 Sepuokpaoic Evos TOTMOU KOTG TWA THUEPOV SideTan <os
€6Ts -

dpa 7 =3¢ dpern 13 5,70
U S T » 1460
Sy ect) 1o » 15 50
¥ 10 30 » 16 4e
e L | B » 17 30
S L2 50 » 18 2,40

&mreikovileTan aTn Ypo@ikdds UTTO ToU dvwTépw oxmuaTos 8.

‘AvTioTpépws EvioTe #k TRis dmmeikovicews TS ueTaPoAdis s
peTaPAN TS évvoolpey ThHv Tropeiav TGV &p1BunTIKGDV TIPGY TS HETO-
PANTHs, wafdx T.x. & Tis &vwTépw eikdvos THs peTaPoAfis TS
fepuokpaoias &ofevols Tivos.

’AoxnNoerLg

243. ‘H péon pnviaia Bsppoxkpacic pds TOAEwS elvan 8i1& Tous ufjvas fvos &
Tous kT osipdv 4°,—2 3%, 4-3,39,46,59,+ 13,4 16,6°+17,8°,+19,5°,+-13,9°,4-9°,
+-3,1°,—2,6°.

Aé&Pete €5 povaBa péu HETPToEWS ToU pnvos &mi ToU &Gfovos Tt@v x To 0,01p
dos povéda 88 petprioews vds Pobpol &mi ToU &fovos TV W &mwioms To 0,01p.
EUpete THv Ypoupnv Ths Sepuoxpacics Tiis TTOAEWS.

244. “*H oUfnois Tol mAnBuopoU wi&s TTOAEws KT TO 1890 fyto 54 yi1Arades
kol koT& TG Emépeva £Tn kaTd oeipdv péxprl ToU 1903 fiTo 56, 46, 38, 32, 35, 37,
48, 52, 87, 79, 69, 90, 97 x1hi&bes. AdPeTe s povada pnKous TpoOs TTap&OTATIY
ToU Etous &l ToU &fovos TéV X kal Ths YX1Addos &mi Tol &fovos ToU w T 0,05p.
> ArreikovicaTe Thv Topeiay Tiis aUffoews ToU WANGuopoU TS TTOAEGS.

3. TPA®IKH IIAPAZTAZIZ THX ZYNAPTHIEQE Y=ax+f

§ 120. ‘H ouvdptnolg Y=oy +B, &mov 6 a elval otoafe-
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pa Tig mogdTns < 0 xai B = 0, mapiotdvel edBeioy ypoupnv
Stepyopévny Sia THg dpxis TOV &Edvwy O.

Aémt EoTew mP&ToV TO « )0, ™y, a= 1, &te 7 ouvdpTnols
elvar @ = x. ’Edw eis v x Scdowyev kard ceipdv Tés Tiuds 0,1,
2,3, 4,... (1), 56 @ RapPaver tas Tiuds 0, 1, 2, 3, 4,... ().

‘Eqv onupeicoocwpev &mi tol &fovos Tdv x (oy. 9) T& onusia
T& TapioTdvovTta Tas Tipas (1) Ts x kad T onueia &l ToU &Eovos
TGOV Y TQ TaploTavovTa Tas Tiuds (2) Tfs y, TapaTtnpouusy 871,
T& onueia T& TropioTdvovTa T ZeUyn Tédv Tpdv (0,0), (1, 1),
(2, 2),... xelvtoa émi wds sWfsias ypappdis ,fortw Tis Or.

Aon ot 6m1 M, elvan TO onueiov pd ouvTeTaypévas (1, 1)
ket M, 10 onueiov pi ouvTeTaypévas (2, 2). ZuvSéopsy 16 0 pt T&
M, kai M. 81" ebbuypdppwv TunudTwv OM,, OM,. MMapaTnpolpev &Ti
elvan yov xOM,; = yoov xOM,, &pa T& onueic O, M,, M, keivrar &mi
edbeias, SnAadn 11 OM,M;, clvar edbeia ypapur. *Edv es 70 x Sow-
pev Tas mipes —1, —2, —3,..., eUpiokopsv 11 TO W AcuPével TS TI-
pos —1, —2, —3,. ., T& 8¢ onueia, T& dmola TapioTdvouy T& Lelym
(=1, —=1,) (-2, —2),..., xelvTan &mwi Tis e¥Beias O, 1) Omola elvan
wpotktaoits Tis OF. ‘Emopéves 1) ouvdprnois w—=x, mapiotéver THY
evfetav I'T" (oxfua 9).

“Eotw &1t elvanr 10 o0, m.x. a=—2, &Te Exousv y- —2x.
EUpioxouev ko’ Suciov TpodTov BUo f) TreplocdTepa onueia BéTov-
Tes wx. x=0, &maTa x=1, x=-—1,... OUtw & mapaTnpoluey &1
| ouwdptnoils w=—2x mapioTdver edfelav ,[," Siepyoudvny Bik
70U onueiou O.

‘Opoiws Epyaloueda, éav 1O o Exn &AAnv oiavdhmoTe TipHv
BeTiknv 7| &pvnTikNY ki TopaTnpoluey T 1] cuVEPTNOIS W = ax
TapioTavel eUBeiav ypapuny Sicpyouévny Sik Tol O.

§ 121. Tnv owdptnow y=ax+p (& slvar a, P=£0) Suvs-
pebar va &meikovicwyey ypaixdds, &&v sis THv TeTaypivny Ek&oTou
onueiou THs ebfeias, TV Omolav TopioTdvEl ) W = ax, TpochE-
owpev TNV ToooTnTx PB. AAA& ToUTo onuaivel vd peTapépuopey
TV elfelav w=ax TapaAAfAws Tpos EquThy dve T K&Tw, ko &-
gov 1O B elven &p1Buds BeTikds A &pvnmixds. ‘Etropéves 7 ouUVapTNalS
y=ox—+PB TrapioTaver sUfelav ypapunv (oy. 10).
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‘H &Ciowois W — P TrapioTavel Ta onueia Ta EYovTa TeTayHévnv
B. Tpopavéys ToUTa kelvTan & elfeias TapaAAnAou Trpds Tov &Eo-
va TéV X kai &eyovoTs dméoTaciv B &’ alTtol. "Apa, 1) éSicwois
y = P TopioTéva elfeiav ypauuny TapdAAniov Tpos Tov &fova
TGOV X.

=

‘Opoiws eUpiokopev 8T 1) X = & TrapioTaver eUbeiav TTap&AAN-
Aov Trpds Tov &fovar TGV Y kal &TrExouoav &réoTaoiv o &rd cUTOV.
‘H ¢ = 0 mapioTéver TOV &Eova &V x, ) 88 x =0 Tov &Eova
1@y . ‘H Eicwois y = X TapioTavEl ThHv eUfeiav, f) omroia BryoTo-
pel THv yovicw XOy, f) 8¢ w=—X THv SixoTopoUoav THY Yywviav

'Oy (ox. 9).

Acxfoelg

ElpeTe Tas eubeias, Tas dolas TapioTavouy o K&TwH1 TUVEPTTOELS :

2455 W—3x, ") y=x+3, y) y=0,5x.
i e  pr e e o o S
246. &) Y=X— 3~ Bl s ks T == in
; =] : y x—1
247. o) Y= — 5 p) y=5-2x, y') y—3= ‘T
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4. TPA®IKH AYZIIZE THXI EZIZQIEQE NPQRTOY BAOMOY

§ 122, "Eorw pia é€lowois ToU o Babuol Tr.x. 1) 3x—15=0 (1)
"Eav 76 p@Tov uéros avTiis TTopaoTriowpey ué W, Exouev THY ouvdp-
Tnow w=3x—15. Oftopev T.x. x=0,

OTe eUpiokopev w=—15. Oétopev x=1, ¥
ote eUplokopsy w=3 - 1-15=—12..

OUtes éxopsv T& onueia (0,—15)
kai (1,—12) Tfjs elfeias. “"Apa Su-
vapsfa va koTaokeudowpsy  oUTTV
(ox. 11). EUpioxopev TO omnpeiov, eis X’ o A(50)
TO émolov 7y eUfeia oUTT) Téuvel TOV
&fova TV X, fiTol TNV TeTpnuévnv
ToU onueiou aUrol. OUtws eUpioko-
psv 611 TO év Adyw onueiov Eyel
TeTpunpévny 5. AU elvan 1 pila
Tfis OBofeions é&fiochoews, B16T1 &is

oty QvTioToixel TeTorypévn w=0. /B(o""j)
“Qore pifa elvan 6 5. ToUto Ema- y
Belopev kal pé THv Avowv TS Sobei- Sy 11

ons éSiowoews. 'Ex ToUTtou kad &A-
Awv Spoiwv TrapaderypdTwv cuvdyoupey 8Ti :

Awa va ebpwpev T0 onueiov o6 mapiotdvov Thv pilav €EL-
cwoewg o' Labpod ax | B—=0, dpxel v& xatuoxevdowupev v
eb0belav, tHv émolav muplotaver N cuvdptnolg Y—oxt+f xai va
ebpwyuev v TopRv tading xai tob dEovog TGOV X.

I". TIEPI ANIZOTHTQN IIPQTOY BAGMOY
ME ENA ATNQZTON

§ 123. "Eorw . x. N dvigdTtns 3x)15. TTpopavéss &Andevel
auTtn povov, Stav TO x APn TV peyoAuTépav Tol 5, dvéd A
o + P*)2af Anbevest 81’ olaoBnmoTe Tipds TV o kad B, Siagope-
TiKas peTagU Tow. TLy. &v elvan =2 xai B=1, EXOUEY :
241)2.2-1, § 5)4.

‘Omws Tas iodtnTas, ai omoicn &ouv ypduuata, Sioxpivo-
uev el TouToTNTas Kad Eis 2§10woels, oUTw kai T avigoTnTAas,
ai omolan €xouv ypdupare, Siaxkpivousv eis SUo €8n : ’Exefvas i
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ToUTwv, of 6Toial &Andelouy 81° olaoBATTOTE TIHGS TGV YPXUUATWY
Twv kol fkelvag, of omroion &AnBelouv pdvov  STav  COPITHEVT
YpaupoTa Twv Acupdvouv KOTOAATAOUS Tipds. 4§ TIPWTAS Ko-
AoUpev TavtétnToag &vicotiTtwy f| Aéyousv 6T oUton &vTioToLl-
yoUv €ig Tavtétrag lootTwy, v ol &AAai avTiaToiyolv elg
¢Elowoelg (Tév loothTwv) kal loyxouv Umd ouvdrikas.

KoAoUpey &yvdiotoug dviodTnTos T&X YPAHUSTX oUThs, T
Strola Trpémel v AdPouv kaTaAAfAous Tipds Bk v& &AnBeln ol

Aboig dvicdTnTos AfyeTal 1) eUPECTS TV TIMGDY TOY &y vdoTwy
alris, Si& Tds Omelas dAnfeler olTm.

AUo dviodTnTes AbyovTtal icedbvapot, &&v &Andelouv dix Tos
aUTds Tiuds TéY dyvoTwy aUTtdy, fiTol &v oladnoTe Tun &yve-
oTou &raAnfetiouca Ty pav &k TdY SlUo EmadnBeln xal THv SAANV.

Al 1814tnTes Tév Eiocwoswy loylouv kol 8 dvicdTnTas pE
dyvdoTous, &TodsikviovTal B¢ sixkOAws pé Ty PornBeiav TV idio-
TATWY TOV &VICOTATwY, W& THy TapoTipnoty &Ti :

"Av &AAGEwpev Té mpbéonua ThVTWY TOV Spwv pidg &vico-
Tog W év yével, @v TOAAATAGCLAGWREY T& PEAY adTig €mi
4ptBuov &pvnTIxdV, TPOoxVTTEL &VIGOTYNS icodVvapog pev TG
SoBeiong, AN’ Omo TOV Bpov v& avticTpa®y] W) Popd adTHG.

My. f 3x —5) 6x slvan icodUvepos pg myv —3x 4+ 5{( —6x,
f) &trola TpokUTrTEl &Trd THY Sobeicav, &v T& WEAN TNS TToAACTTACTIO-
8oy &m —1. A1k ToUTo EmBicdkopey KATX TV XMCAOIPTV TQV Tra-
QOVOUOOTEY AVIOOTNTOS V& oA aTTAcoldlwusy T PEAT aUThs &l
BeTikfY TOCOTNTE Tr.Y. &l TO KaT&AANAOY TETP&YWVOV TTOTOTNTOS.

Kot Tabra Suvdueda &vti Sofeions dvicdTnTos pé &yvwoTous
v& Becopolpey ioodlvaudy Tns TS popefis A )0, &mou A elvan dme-
porov TTIOAUGVUHOV G5 Trpds ToUs cryvédoTous TTiS &V1oOTNTOS.

Babpog &vigdTnTos, TS &troias TO pév Ev péAos csivon dxépaiov
TToAUGWULOY G5 TTPds ToUs &yvaoTous aUTis, T 8 &AAo elvan 0,
Abyetan & Poduds ToU ToAvwwvpou s TTPOS TOUS &y VWOTOUS" T.X.
f &vigdrns 3x —5x + 1 (0 elvea P PaBuol cos TTpos X.

A& THy Mo dvigétnTos ToU o Poabuol épyalopsba kar’ dva-
Aoylav Tpds THY AUciv E§iocoews TrpdoTou Paduol.

*EoTw T.X. Tpds Avow 1) dwicdtns 2x +3—(x+ 1)) .
“Eyouev Thv icodUvapév s 2x +3—x—1) 5. ’Ex TolTtns ue-
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Ta TV peTagopav TV 3 kal —1 els 7O SeUTepov péAos kad TV dva-
y@yny, £xousv Thv icodlvapov Tiis Bobfelons x ) 3. "Apx TrévTes oi
&p1fpoi, ol émoior elvan peyoAUTepor ToU 3, émoAnbBelouv Thv Sobel-
ooV QVICOTTTC.

"Eotw Tpos AUowv kai 1) &vicdTns X + —;— 5 % —4. *Amaiei-
PouEY ToUs TrapovoucoTas ToAAamAacidbovtss T& &vica péAn émi
4-5 = 20 xal Acppdvopev Thv icodlvapov Tiis Softions 20x -+ 5x)

4x — 80. Ex TavTns eUpiokopev Ty icodlvapov alrfis 25x —4x )

— 80 7} v 21x ) — 80, & Tfis Otrolas sUpiokopey x ) — -g—? ’Ex Ton-

s cuvdyopev OTi TavTes of &pifuoi ol peyaAUTepor ToU — —f—g elvan

AUots This Sofeions dviodTnTos.

Ev yévelr 1 dvicoTns pé fva &yvwoTov o Pabuol petd Thy &mra-
Acipfiy TGV TraPOVOLOOT®V, TNV peTagopdy SAwv T&V Spwv Tns
els TO Tp&dTOV pEAos Kol THV EKTEAEGIV TGV OTUEIOULEVLY Tpaewv,
dvayetan eis THV popefiv ax + B ) 0, &mov, a, P UmoTifevTar yveo-
otai moooTnTes. AU elvan fooSUvaupos pE THv ox ) — B. Edw uév

dver « )0, eUpioopey ThHY icoBlvanéy s x ) — -, tav 8t elva

a0, &xopev THV x{— % "Av glvan a = 0, 1) Bofsicax dvicdTns
ax+-B ) 0 yiveren B ) 0, &raAnBevopévn ik m&oav TNy ToU x, &v
slvar 16 B ) 0, SnAadn 7} Sobeloa &viodtns elvan TéTe TauTdTNS G-

ogoTnTos. “Av Sucws elvaa B (0, ) &vicdTns elven &SUvortos.

'Aocxfioerg

‘Opds TpdTn. 248. N& AufBolv of xérwd &uiodTnTes:

o) —3x ) -gﬁ B') —4x-9)0, ¥") 0,5x+5)0,
5') —9x—18 (0, ) 9x+7)0, ot’) —Tx—48)0,
') 0,6x—5 ) 0,25(x—1), n°) —9x+32)0, 8") 0,5x—1)0,7x—1,

1) (x+1)2 ¢ x243x—5. m');%im.

249. EUpere TolUs &xepaious dpiBuols Tous &maAnfelovros Tds &vicédTnTCs
2x+3 ( 4xaix—5 ) —8.
250. AVo onusia A kol B &méxouv dmréoraciv (A B)=2y. Tpitov onpeiov
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e Btow TolalTny, GoTe va slvar (AM)-- (BM)=2a, émou a ) y. Ticos peTaPai-
Aovtan of dmrootéoels (AM) kai (BM), &v & M xivijtan émi ToU EmméSou ABM;
251. Avo KivnT& dvaywpoliv UYXpoves ek Ty anueiwy A kai B, BievBivovral
5t wpds ouvdvmnolv Tev. TAv 1) TaxiTns Tev peTaPdAAnTar peTafl TV T, Kai T,
ToU fvés kai T, kal T'p ToU &AMov, peraflU Tiveov xpovwv B& yivn § CUVAVTTOIS
xai els Tiva &méoTactv &wo ToU A, &v elvan (AB)=«a.
‘Opds BeuTépa 252, o') ’E&v &wd T& péAn iodmnros Goaipiowpsy T4
uEAT AVICOTNTOS, TTPOKUTITEL AVICOTNS QVTioTPOQOS TS Sofeions.
") ’Eavelven ap ) O kai @ =& B, Beiforre 511 givan % : —E ¥ 2
253. ’E&v T& péAn lodtnTos, T& dtoia eivan BeTikG, BicnpEcwpev pE T pEAT
&viodTnToS, TpokUTrTEl &vigdTns GvTioTpogos Ths Bofeioms, &v T& pEAn TS
given dpdonua &AAws, 1) @opd Tiis &wvicéTnTos Biv peTaP&AAsTal.
254. AUcare THy x&Twd dvicdtnTa pé &yvwoTov TOV X,
PX-+4V KX—A A HX—V Kx—A
R e YAleing e FerEy

gav glven (a2 —P2) Pr+ ax) (0, f4 > 0.

255. ') Aeifare dmicivana® + P2 + y2 ) af 4 oy + By av o, B, y Siveivan
Aol ool

B') "Av o, P, y eivar T& prikn TGOV TWAEUP®VY TPy GOVOY, B8 eivan
o + B2+ y* ( 2(aB + oy + BY).

MepiAnyig nepiexopévwy Kegpalaiou |l

‘Oplopdg EElowoews, &yvioTwy E§10MoEws, pIL@dY EEI0WOENX.
‘Opiouds AUoews &S gEicwoews. “Emainifevars é§iocdoews. *EEi-
owaois &pilunTikt), &y ypAUUATOS, onTn, &xepaia, wAaocpaTikn (s
TTpOs ToUs &yVaoToUs oUTHS).

*looduvapol tEiocoes (&v mdoa pila &k&oTns TOV EQicwoEwy
elvon pila kad TV EAAwv). '1B1dTNTES TAOV EGIoDTEWY :

lov. of towoeis A=B, A+ A=B + A slvanr loobUvayol,

2ov of tiohoeis A = B, Ap = Bp (p50) elvan iooBlvauor.

‘Optopbs AmaAoLPTig TALOVORACTGDV éElowoewsg. “Avaywyn
Eiomoews gls THY popehv A = 0. ‘Opiouds BaBuol &8iowoews (cos
Tpds TOUsS &yvooTous Tns ). Avois tEicwoews TpwTov Pabuol
ax + B =0, x = —P:ax (& as£0), &SvaTos &v o = 0, p=£0, &o-
piotos & a=0, B=0.

‘Oplopdg mpoPAfpatog, EMTAYUXTOS, TEPIOPITUOU. Ardxpr-
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ois yevikoU TrpoPAnuaros &mo &pifunTikoU. ‘Opicpos Biepeuviioes
TTPoPATIHaTOS.

‘Oplopds octabepig xai petafAntiis mocotntog. “Oplopog
cuvaptrcews Tob x (mapadsiypara &k Ths ‘ApibunTikfis, TS
lNewpeTpias, Ti)s Puoikiis).

TMivaE mipdv ouvapTioews kKaxi dveapTtnTou peTaPAnTis.

*ATTEIKOVIONS TIP®V COUVQPTTOEwS. [eTunuévn, Tetayupévn (ouv-
TeTaypévon omueiov). “Afoves oguvTeTaypévwv (Spboycovion).

Tpapuxy) mapdotacis thg €Elowoewg Y—ax (elfeia Biepyo-
pevn Bix Ths dpyils TV &Edvwv).

Tpatpixy) mapactacis Tig €Elowoewsg Yh—ax- B (eUbela
Tépvouoa Tov &fova TV W eis 1o onusiov (0, B) kal Tov &fova
TV x gl TO onueiov (—P: o, 0).

Tpacpixd; mapactacis Thg X—oa (eUBela mapdAAnAos ToU
&Eovos TGV W).

TCpagixyy mnapactacic thHg P=B. (elfeia mTapdAnios ToU
&fovos TV x). ‘H x =0 Tapiotdver Tov &ova y, 1) w= 0 Tdv
&fova TV X, ) Y = X TV diyoTopov eubeiav THs ywvias xOy TdV
&fovwv, 1| Y = —x TNV BixoTopov ThHs ywvias x'Oy.

Tpapuxy Avolg €Elowicews mpwTtou Babupod.

*AvicétnTteg mpwTou Babpol pé éva dyvwotov. (‘Opiouods
AVIoOTNTOS, TOQUTOTNTOS &VITOTNTOS, YVWOTWV AaVIooTnTos, AU-
Oews GVIooTnToS, ioobBuvduwv &vicoThTwy, Pafuol dviodTnTos)
Ao Ths &vicoTnTos ax + B ) 0.
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A'. ZYZTHMATA EZIZQZEQN IIPQTOY BAOMOY

§ 124. "Eorwoav 8Uo E&fiocoeis TrpwTou Pobpol, EkdoTn TV
omoicwv Exel 0o dryvwaTous X kal W kal ExaoTov eis TTpdTov Pabudy,
ad x+wy=10, X—\p=2,

AUtal dAnBelouv 8i1d ThHy alTiv Tipnv &k&oTou THOV &yve-
oTwv X = 6 kal W = 4° Aféyopev TOTE OT1 &moTeAoUv ovoTnua SUo
t€iocoewv uE BUo dyvawoTous. ‘Ev yéver :

KaAobpev oYomnpa éElcwoewy 16 cbvorov 8o 7 mepioco-
Tégwy éElcdioewy, Tag omolag émainbebouvv ol adrai Tipai TGOV
dyvwoTwy adTdV.

’Eqv ai E§10CO0EIS OUCTNUOTOS TIEPIEXOUV TOUS &yVwoTOUS Elg
pidTov Babpov, AéyeTtan TolTo ovoTnua TpwToBabuiwy &§iodotwy
G:g TTPOS TOUS &y VaoToUs aUTou.

KaAoUusy Avowvy  ouoTthpaTos Tivos E6iowoewv Thv  elpsoiv
TGV TIUGY TRV dyvdoTwy auTt®v, ai omolo &moAnbelouv Tas £61-
OWoEls TOU OUCTTHMOTOS.

Abo #) mepiocétepa ouvothipate éElowoewy AéyovTal icodd-
vape, édv énainfedwvrtal S1d Tdg adTds TiHdg TOV AYVWoTWY,
#Tol &v madcat ai Abcelg éxdoTou éx TGV CLOTNUATWY AVTOV
elval Aboelg kol 6Awy TOV EAAwV.

Elven g@ovepdv &T1, &&wv el oloTnua &VTIKATAOTNOWUEV Wiav
f| TrepiocoTépas TV Eficwotwy avTtoU &1 looduvduwy Twv, Trpo-
KkUTTel ovoTnpa igodUvapor. Kord TaUta 16 Tuyxov olotnuca

Ay=B, A:=B;,, A;=—8B,,
émou T& A, Ba,..., TapioTdvouv T& péAn TV GuTicToiywv E§ioc-
oV, elvan iocodUvapov pé TO oUoTnua
A —B, =0 A:—B;=0, A,—B;=0.

Aéyouey 611 £Elowols Tis elvon AeAupévn cos Tpds Evar TV oy veo-
oTwv aUTiis, T.y. TTpds TOv X, &v elven Tfs popefis x=A, &mou
7o A Biv TrepiExEl TOV &yVWOTOV X.
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1. IAIOTHTEEZ TN ZYEXTHMATQN

§ 125. o') Oa& &modeifwpev THv Efis Id1oTTa TGV oucTnp&-
TV :

"Eav eig ovotnua élowoewy wpocBéowuev dVo ¥ meploco-
Tépag AVTEY KATH LEATN KOUL AVTINATACTY|CWUEY piav TV TpooTE-
Betc®v pé Thv mpoxVnTououv, ebploxopev cVotnua icoddvapov
ne 6 Sobév.

g i [2x =3y =1,
Eotw Tr.}. TO ovoTnua | ;
| x4 w=3.

"Av Trpocftowusv Tas (1) xord pEAN Kl QUTIKATAOTTOWHEY
THv uiov, foTw THY TPOTNY, &k TOV TTpooTedelody ué THY TrpokU-
nroucav 2x + x — 3y + w = 1 + 3, eUpiokopev 1O cuoTnua

[ e — 3 = 13
lx+wy=3
76 omolov Aéyopev 611 elvon {codUvapov pé To (1). Aot mapa-
TnpoUpsy 8T al Tl X = 2 kal ¢ = 1 émaAnfelouwv TO (1) kai
TiBépcsvon els alrd Bidouv e€arydueva Tous ioous &piBuous.
(2. 2=3-1=1
R SRS SR

"Av Tas iodTnTas alTds TV Apifudy TTpoobécwuey kata péAn,
sUpiokopsv 2 - 2 +2—-3.1 4+ 1=1+ 3. (2%

*AvTikabioTdpey Topa kai els TO ovomnua (2) Ta x kod W
pe 16 2 xai 1, ebpiokopsv 8¢ &mo Ta TpdTa pEAn TRV EfiotaEwy
oorou 2-2+2—3-1+1 vt 24-1. "ANN ol dpibuol olrol
elvan ool dvmioToiyws pg 1 4 3 xai 3, g eaiveran ls Thv (2') kai
v Seutépav TV (17). ‘Eiropéves ai Tipad TéV X kal y, ai émoAn-
Setovoan To (1), EmaAnfstouv kai TO (2). ‘Opoiws drodeikvieTan
6T af Tipad ToU x kad Wy, al &moAnbeboucon TO (2), EmaAnbelouv
kad 10 (1). "Apax 16 (1) kad (2) elvan looSlvapa.

Ko’ Spotov Tpdtrov &moleikvUeTan 1) i816Tns kai Sik mwév &Ado
oUoTnua. #

B") Oa &rodeifwuev kai Thv £Efs BioTnTa !

"Edv €ig oVotnua éElowoewy wia €§ adtdv eilvat Aedvpévr
@g TPOG Eva TGOV AYVWOTWY KOl AVTIXATAGTYCWUEY oOTOV e

(D

(2)

(1)
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; X=2y +1
'‘Eotw m.y. 16 ocvoTnua (1
N
ToU Smolou 1) wpdotn &Eiowois slven AsAupévn cos Trpds x. CEdwv T
Tnv 2y + 1 1ol x dvTikaTacTiowpey els THv Beutépav EEicway,
S . [x=2¢ +1
sUploxouey 10 ovUoTnux (2)

2wt 1 —g—i2
TO OToiov Aéyouev &mi elvan fcoBUvapov pé 16 (1). Aidmi mapa-
Tnpoluey 611 ai Tipad x =3, yw=1 &moAnfelouv T (1) kad TI-
Gepevan eis oo BiBouv Efaydueva Tous ioous &piBuous
3=2-1-+1, 3-1=—2. 1"

"Av Tas aUTas Tipas TV X kad W Béowpev els O (2), sUpioxopsy
£ pév TTs TpwTns é§10cogews TolU ouoThpaTos aitoU ioous &pifuovs,
8161 elvan ormm) 1y wpcoTn TOU (1), 2k 82 ToU TrpyTou pEAous Tiis Seu-
Tépas ToU ouoTnuaTos (2) mpokUtrTer & &pifpds (2°) 2.1 +1—1
N6 3—1,¢&madn 10 2.1+ 1 iooUton pé ThHv Tipnv 3 ToU x. ‘Emo-
pévws TO efaryodpevov (2') iooUtan pE 2, dos padveTton kal &k Tfis Seu-
Tépas TGV (17). "Apa al Tipad 10U x kai W, ai gwaAnbetouocan 16 (1),
gmaAnfevouv kai 1O (2). ‘Opoiws Seikvietanr 6711 o Tipad TV X ko
W, al émoAnfelovoon 1O (2), EmaAnfelouv kal T (1). “Apa T (1)
kai (2) elvan ioo8lvapa.

‘Opoiws &modeikvUeTon 1) i816Tns kal did wav &AAo ocUoTnua.

2, MEGOAQOI AYZER2X ZYEXTHMATOZ
AYO INPQRTOBAOMIQN EEIZQRIEQN ME AYO ATNQETOYZE

I. MEBOAOZ ATTAAOIDHZ AIA TQN ANTIOETQN IYNTEAEZTON

§ 126. "Eotw &1 BfAopev v AUocwuev T.X. TO OUCTNHX
{2.\: + 3p= 8 ()

3x + 4y = 11.
EmiBicokopey rpdTOV V& pETaoymuoTiowpevy Tds Sofeioas
¢tiowoers () plav &€ aut®dv ) els &AAas lcoduvduous ToUTwv el
TpéTTOVY, GoTe ol ouvTeAeoTal ToU £vds TV &yvioTwV TWV T.X.
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ToU x v& elvon &utifetor. TIpos ToUTto moAAamAacidfopsy THy Trp-
TNy &giowowv (fjtor Ta péAn oiris) émi Ttov 3 (ouvTteAeoTnv TOU
x els THv B’ &Sicwov) kai ThHv Beutépav &l TOV —2 (&vTifsTOV TOU
ouvTeEAeoTOU TOU X eis TNV TpwTNV). Tov ToAAaTTACoIooudY ToUTOV
CTHEICOVOUEY YPAPOVTES TIXPATTASUPWS £K&OTNS TRV E§10WTEwY

Tov &p1fpdv, &l Tov Smoiov moAAamAaoidlopey T uEAN auThis, €O

KOTWTEPD.
[ 2x + 3y = Biirs
= ‘ (D
die” 1 o O
5 X : / [ 6x - 9\}1 ~—— 24
Kai eUpiokopev TO oUoTNUX (2)

ot g W 1SS eT)

Mpopavéds T& cuothuata (1) xad (2) eivan ioodUvapa. Tlpoo-
BéTopsy Twpa TS E6ioosls ToU (2) koTd péAn kol eUpiokopev y = 2.
‘H &Elowois afrn pe piov TV TpooTedeiodv ToU (2) 1) peé pwiov ToU
(1), Eotw TTHv TpwTnVv, &moTeAsl oUoTnua icodUvapov Trpds TO

2x +3¢y =8 83 1 :
o (3) elvan ioo-

SUvapov TTpos TO Sofév. "Apkel Aormmov va AUl T (3) kai ai Ti-
pai TV X kai W, o omolon 8 eUpeboly, B &rraAnBevouv kai 1O (1).

CANN Ere1dn) Exopev TV TNV ToU W = 2, dvTikadioTdvTEs Elg
Ty églowotv 2x + 3y = 8 1O W pt 1O 2, elpiokopev 2x + 3 -2 = §,
&k This Omolas eUplokopey x = 1. "QoTe ai Tipal T®V x kai  slvan
al x =1, ¢ = 2. Tlp&kypori, &v Btowpev els 10 (1) &vti ToU x = 1
ko W = 2, mmapatnpolusv 611 oi é€iowoels émaAnBelovTan.

‘O dvwTépw TpoTOS TS AUCEWS CUCTNUXTOS AfyeTanr wéBodog
araAolpys S1d TV dvrtiBétwy ocvvtedectdv 7] Sk THG mpoché-

(2) kai 1 (1). AnAadh T6 oUoTNU {

UE(A)G.

Aot &1 oiTis EmTUYXdvopsy &) v pETaOXNMATIoWHEY Tag
¢€iowoels el icoduvdapous Twv, oTe ol ouvTeAsoTal Evds TGV &yved-
oTwv aUTddv vk slvanr &uTiBeTol kai B') Si1a Tfis Trpoofécews TouTwv
KaTa UEAN vd TrpokUTrTT) ula é€icwols pé Eva pdvov &yvwoTov, fiTol
ancAsipopev TOV &GAAov &yvawoTov.

A& v& pstaoynuaTicwpsy Tas SUo éSiowoes dobévTtos ouoTn-
uwaTos €is Tpotrov, doTe ol ouvTeAsoTal ToU &vds TV &yvwdoTwv
va elvon &uTiBeTol, &pkel va TTOAACTTACOIGOWUEY QVUTIOTOIYWS TX

10
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péAn TV Eflowoewy £l Ta TMAIKa TOU E.K.TT. TV ITTOAUTWY TNV
TV ouvTeAeo TV ToU &y Adyw &yvwoTou &1’ éxdoTou &§ adrddv Aau-
Pavopévewy KaTaAANA®S TEV TTPOCTIUMV CUTV.
12x + 5¢ = 17 3

—8x +T7y=—1 S
T0 k.. TV 12 xad 8 elvan 10 24. TloAAamAaoidlopsy THY TrpwTNV
Tév EEiowaewv &mi 24 : 12 = 2 kai Thv Seutépav émi 24:8 = 3

2 12x + 5S¢ = 17

3 ;—8X+7kp==— 1
kai AauPdvopsv TO kaTwTipw cvUotnua (2') lcodlUvapov Trpos TO
[ 24x+ 10y = 34
| —24 +2l¢y=-3

Aia TpocBéosws TV Eflowoswy ToU (2') kara pfAn WPOKU-

re 1) glowaois 31y = 31, éx Tiis dmolas eUpiokopsy w = 1 xai dxo-
AoUBws épyalduevor s &vwTépw, sUpiokousy X = 1.

M. x. Gv EXwUeEV TO CUOTNHX {

Sobiv (1) &)

Aoxfoetrg

‘OQuas mp o T7n. 256. N& Aufolv T& &mdpeva cuoThiuaTa Kai va yivy 1 é-
TaAnfevots peTd THY EUPECIV TRV TIUGOY TV &y VWoTWY

= 3 ol ST
o [ 3x4 4p=10 S e . R
O] i g iy SRt
= L= — 6x—10y—8=0

TN I 8y—5z=18 7,2x + 3,6y = 54
1
3_57,@.{ 12x —9y= 0 l:fﬁ’{ 2,3x — 5,9y = 22

238 15 W D-GF D) @=9)=12 0,3x — 0,29 = 0,01
‘C 2x + 10—(3y+1)=0 1,2x — 0,6p= 0,6

ox + Py= o 4 2a2B + P o SR et e
259.{ sl 3 R 250.{ : & =3x—Ty-37=0
S e
> {\+3__8—'+' 3(x+ Tl
261. e L RS VLS
5 7} 8 st
0561 0.8
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‘Opdas SevTipa N& AuBoUv kal émaAnbeuolyv & dmdpeva ouoTHHOTS :

ox+Py—a+2ap—p2 (a+B)x+ (a—B)y=c2+p2

o R < Sl ST el ¢
a(x—y) +p(x+ y)=4ap a(x+p)=2py

o { (c—B)x—Py=ay oo { B(x+a)—p2=py
(x+pB)x—oy=a®

267 { oo e prape

Il. MEGOAOZ ATTIANOI®HZ Al' ANTIKATAZTAZEQST

§ 127. "Eotw 7. x. Tpds AUow TO cUoTnua.
{ 2x4-3y= 8
3x+-4p=11.

Mia va AUocowpsv autd, Suvdpeba va épyaodddusy kad s EETS :
’Atropovcovopsy TOV Eva TV XyvwoTwy T.Y. TOV X, £0Tw &g
THy TpwTny TV £ficwoswy. "Htol AUopev oy ds Tmpos X Beco-

e \ % . o : —3
poUvTes TOV W s yvwoTdy. O0rw Aaupdvopsy x = E—gvz—?

(h

Alrn piv Ty &Anv TAv ESiowoewy ToU (1) d&moTeAolv TO
koTwTépw oUoTtnua (2) icodUvapov mpos 1o Sobév (1)

fie= NSy
S is s @)
| 3 pag-11.

Triv Tipfv toU x Tfs TpwTns TOV £§l0woewy ToUTwy &vTika-
BioTddpsy sis TNy deutépav TOV £6icwoewv ToU (1) 7| ToU (2) xai
. s _ 83y 3 gy \ > .
eUpioxousv 3 - = 4y =11, 1, omola perd Tfis Tponyouuevns
d&moTeAsl oUoTnua foodlvauov Tpos TO (2) kai 1o (1).

AUopev Thv TeAsutalay ToUTny G5 Tpds TO W kol eUplokopev
=3

A v& elpoopsy TV Tipnv ToU X dvtikaboTduey TO Y pé TO

2 els piov Tov Bobrioddv 7| els THY x=8—_231’, OTe eUpiokousv

8—6
S

Tov &vwTépw TpoToVv TT)s AUCEWS OUTHUQTOS KoAoUUEV ouvT)-
B wéBodov amaloipng did THG AVTIXACTATEWS.
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'AoxfHoerg

1—-’_’-"-‘\268," AVoate Ta kaTwd cuoThpaTa Kol ETaAnfeloaTe oUTa :
5 ;
[ Tx=18+ _3\!: ’\/T_) [ x=c+wvy ) ax=ao—Py
) L—& l M+SIW=V Y { ﬂ_wzs_;

oy |
P ioe ot

| y=3a— > X=4a—y — ¥ X v
i g - By} xtw  x— W
! 2y s AR e S BN

_5___\: =2p 5) 2 2x -+ 3gp—"5

Il ME©GOAOZ ATTAAOI®HZE AlA THZ ZYITKPIZEQS

§ 128. "Eorw 6T Exopev mpos AUcwv TO CUCTTIHA.

2x + 3y = 8
{3x+4w=11

Alx va ANowpev altd Suvdpsba va épyacBipsy kol ds EEfjs:
*ATropoveovopey TOV fva TGV &yvdoTwV T.Y. TOV X Eis TNV TpoTnv
kai els THv Seutépav Eflowoiv ToU cuoThuaTos. "Hror AUopsv k&be
piav TGV £flokoewy ToUTwy Gs TTPods Tov X BewpolvTes TOV W dos

1

: a7 0 Faeay ; e W T
YVwoTOV kai eUpiokouev €K WEv TTS TTPWTNS X = — ¥, & B¢ THs Beu-

; 11—
Tépas X == ——.;3’.

Emaidn of 8Uo ovral Tipod ToU x mrpémer v& elven foon, £xopev

e - L O R R e e R s
TV EElcmmus 23\“ = ¥ f omola pé picv & T@V Sobsiody &roTe-

Aoliv oUoTnua loodUvauov TTpods 16 Sobév. AUopev Thv ticwaotv TeTnv
xai ebpiokopey W = 2. Ak v& elpoopsy ThHv Tipfv ToU X, épyalopsba
kaBdos kol els & TpomyoUueva Tapadsiypora kal sUpickopsy x = 1.

Tév TpdéTov ToUTov Tfis AUCEWS CUTTNUATWY KaAoUUEY ouvi-
s péBodov dmadoipilc Sia ThHg cuyxpicews.

Hapatijgnows. KoBoxs Siokpivopey €k TV dvwTepw, SToaw Aé-
yowuev 871 petalU 8Uo Eiocoewy &vds ouoThuaTos &TraAsipouey TOV
fva &yvwoTov, dvvooluey pé oUtd OTi Ekgpdlopev TO OTi oi &vo
gEiochosls dAnfelouy Sid Tés odTds Tipds ToU Ev Adyw dyveoTou,

S
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’Acxfoetrg

Opas wpwTn. 270. N& AuBolv T& kéTwb ouoThuaTa xai va yivy § éra-
Afifeuois alrr@dv :

SRS e 5
o 3x+ 5¢=20 ] o B ~ 1 | ax—Py=y(a—p)
u){3x+10\p= 0 f“::ﬁ‘)/ X U] / /D{ X+ y=y
S e _B_ T
x e

5 a+p Tap e'){ g cr‘r'){ (X:a)—(p:p)=cp

Xy _ xty Px +op=20p (x:a®)+(y:B2)=—P;

2af  o*+p2

‘Op&s Sevrépa.i2yl ;f'Nc‘:c AufoUv Ta& kdTwd ouoTripaTa 81k TTis KaTaAAn=
AoTépas pefdSov kal v& yivn 1) EmaArBevois aiTdv :

2(x+2w)=3(2x—3y)+10 ﬂ'){ ¢ ox-FTy): Bx+11)=13: 7
2(2x—y)=8By—x)+3 (1x427) : (Tx+6y)=19: 11
(a+ Y)\* (u—Y)w—ZaY

B:{.-{-qu:—_ p*
x v
— T —2
) a+p —a P = { cx -+ Py=a?
i e —_pe ax — Py=p*
o2--p2 2 o2
g it e
Rx—pq;:B T 3 15 :

6x—5w+1 3x+2¢+5
‘Oués tpi~ ni 272, }‘lﬁ‘t AuBoUv kai va EmaAnfeufoly T& cuoTHuaT ©

3 4. lo

5, {2(3);— W)=3@y+x)+5 ﬁ,){ ax+l—ax+By 4% T KT

3( x—3w)=5Cy—x) Py+l=apy+Ppx N 12x

' G e
LA, L

5) { (e®+ B2)x+ (a®—P2 )y=2a2P2 &y =
(@ y2)x + (Poy2)p—2a2y? I Sl

0,1 35 e
or) | X5 T x99 +19 = yx+ay=a(@-+1)+y(p-1)
3,5 0,9 £ . (B—yw)+yQRep—y)
oy

6x—5¢+3  0,Ix—4,5¢p—1
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3. AIEPEYNHZEIEZ TOY EZEYETHMATOZ THZ MOPPHZ
P m
ax+g =y

§ 129. ‘YmofBétouev 8T ol ocuvteheoTal TRV SyvaoTwv Bv
sivanr 6Ao1 pndevikoi. Auvdpeba va UtrofBécwpey 6Tt a=s=0.

Téte ) wpwtn EEiowois ToU oUCTNUOTOS, AUOUEVT TIEOs X, ToU
&trolou & ouvTeAeoThs elvan=s£0, 8idar x= X—;ﬂw.

Ked &tav ) Tiurn ol ToU x eloay8ij els Ty Seutépav &icwory,
1| &€iocwois alTn yivetan o )——fv +Piw=Yy, 7 omolax icoduvauel
pe ™y (api—aply=ay,—oyy-

OUTw, 1O cUotnua (1) icoduvapsl TEos TO oUoTnua

e
< @)
(Pr—aPly=cyi—uy
Atakpivopey Twpa SUo TEPITITCOOEIS:
lov. af,—a,P=£0. ‘H Beutépa é§icwois Tou (2) 8 Exn TéTe piav

uodvnv Alcty, THV Y= ZE“T—Z‘E.
T |

‘H mipf aUthy ToU  elooayopévn els Thv mpoTny éficwotv ToU
(2) 8ida Thv dvricTorxov Tipfv ToU X, THY X= Ig:i?é

O¥rtw, 10 cvucTnua (2), kol ouventdds kal TO icodUvapov Tpos
aurd (1) #xer piov AUoty, els THv Bewpoupévny TrepiTToIV.

TMapaTnpoluey Opes, ém1 étav aP,—a,p5£0 droxAeieTan va elven
undevikol BAol ol cuvTEAEoTal T&Y Gy vwoTwY Kal ETTOUEVWS TTaPEAKEL
A Umdbeois ToU va pf elvan oi ouvTeAsoTal TV &yvdoTwv SAol
undevikoi.

‘H mapdoTtacis af—ouP Aéyetan épilovea ToU ouoTHPOTOS
(1). Auvépsba Aormrov va Asywpev:

"Av ¥ épilovca Tod cvothpatos (1) elvars~0, t6 cvompa
Eyel piav povny Adoiv.

20v. of—ouPp=0. Els Thv TepimTwov aUthv 1 Seutipx e€i-
cwols ToU (2) yivetan pé kdde , O=ay,—ay-

Kai &v pév elvan pdypam 1) oy,—oyy ion pé undév, i Seutépa
Eiowois ToU (2) dAndelel pé k&be ¢ kal oiTw TO ovUoTnua (2)

T . O R G A
quiyetan elg povny THY X= ——.
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AUTn Exer dmeipous Auocels, 81671 Suvapsla va Sdowpev Tu-
xoUooav Tipnv els TOv W kol va elpeliy &k Tijs dvwTépw Ekpp&osecs
To¥ X, 1) &vriocToryos Tipn ToU X.

Aix ToUto Afyopsv 611 TO ovotnua (2) kad ouvemds xal TO
icodUrapdy Tou (1) elvan &dproTov.

"Av Suws 1) TapdoTaots ay,—oy slvai=£0, 1 Seutépa Eficwais
ToU (2) elvan &dlverros, 6modTe kai TO oUoTnue (2) kofos kai TO
(1) elven &ddvarov.

"Otav Suws slven ay,—oy=£0, TéTe ay,7«y. Kal Sicipolvres

Six 100 o, TO omoiov elvans£0, eUpiowousv 611 y,=% %Y &1roéTe
[3Y1 I.Yﬁ
’Apa kod By [50’,&““”’ By
BmA. By—Poy+~y P S S)nw By —Bry=0
B1671 _)/_(_9(_15;0{31} —0, &polU G,E}—otﬁ,: ¢¢  Umroftoews.

‘Ouoiws cuAhoyilduevor eUpiokopev, 611 &v ay,—o,y=0, ToTe
ket Byi—Pry =0

"Qoe:

“Otav 7 6pilovoa Tod cuotipatog (1) elval pndevins, yw-
pis va elvar pndevixoi Tadroypévwg xai 6Aot oi cGuvteAeotal
T®V dyvooTtwy, TO cvoTnua €lval 7| ddpiotov 7] ddvvatov. Kal
adptotov pév Ba elvat 8tav elvar Tadrtoypévws pndevixy xal
pia oiadrfimote éx TdOV mapacTdoewy ay,—ay W By, —By, &dv-
vatov 8& Stav pia éx TOV TapacTdcewy alTOV elvar=~A0.

Iapamijonows I. Elvan Buvarov 1) AUois Evos yevikolU Trpo-
PAfuoTos va &Bnyron €ls oUornua SUo mpwToBabuiwy &fiocoewy
kol va eloayBf) 1) Umobeois 0TI Aol of ouvTeEAsoTal TGV AyvVEOoTwY
glvan pndevikoi. Tote 76 (1) yivetan O=vy

D—ya"
pé kafe x kal kabe .

Kai T6Te gaiveton 6711 &v ol y,y, elvan pundevikol xai oi &lo, To
ovoTnua dAnBelel pE kafe x kad k&be .

Aéyopsv 611 elvan &dprotov pe wAvpn doptotiav. "Av  Oupws
els & TV ¥ | ¥, elvan=£0, 16 clomnua elven &dUvaov.

Hapatrjenois II. ‘H mopdotaois of,—oyB ebpioketan g €Efs:
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Fp&govtal ai &iowoes doTe of ouvTEAeoTal ToU aUToU &yvwoTou
v elvan els THv ortiiv omAnv. Tote TmoA/fovtal oif ocuvTeAsoTad
oUTol TR TEWTNS, EkaoTos &l Tov Birywviws &mévavm Tis Beu-
Tépas kai &md TO TrPdTOV Yyivousvov &aipsitan TO SeUTepov.

Katd TOov altdv TpdTov eUpiokovTonl kai oi &pifunTad TéV
TUTTGV TV CyvwoTwy X, Y, dgolU TrpidTov petagepBolv els 1O Trpd-
Tov pédos kai oi Spol oi GveEdpTnTol TGOV &y VoTwV.

Mid Tov kaTapTioudv ToU &pifunToU éxdoTou dyvwoTtou B
TOPAAEITTETal VOEPGS T) OTINAT aUToU ToU &yvwoTou kai Oa TroA/-
fwvTtal oi Gpor TA|s Emopevns oTHANS, €kaoTos &mi TOv Biarywviws
&mévavTt TTis GAATS OTTNATS, TTapaAsiTTopévou ToU &y vedoTou TroU
mepifyeTon £ls THV piow € alTdV TV oTMA®Y, &mO TO TTP@dTOV
8¢ ywopevov 8& Sopoupeitan TO OBelUtepov. TlapovouaoTns elvar 1
6pifouca ToU cuoThuaTos. I.y. "EoTw 10 olotnua

0,3x 4+0,1y=1,2
2x=5¢—5,6

MeTagépovTtes OAous Tous Opous el TO TPGTOV PEAOS EXOHEV

0,'x+0,1¢y—1,2=0
2x — 5y-4-5,6=0

; S =5
ToUto &Anbdelel STav x= GERETLC T et —

0,3-(—5)—2-(0,1) =17
—1,2.2-0,3-5,6 508
b TR e v et

AYSIS TOY SYsTHMATOs | SX TR Y=Y

| ex+Biyv=r
§ 130. "AvorepodcioUvTes T dVwTEpw TrapaTnpoluey 611 dix
THv AUciv Evds EyypauppdTou cuoThuaTos SUo mpwToPabuiwy &861-
owoewv pé dUo dyvdoTous eUpioxkopev Thv odpifovocav alrol. Kol
ToTE, AauPdvovTes THY TepiTTTwoiv, Kara Thv otroiav 1| opifovoa alrn
elvon=£0 & Eywpev U’ Swiv OT1 TO ouoTnua EXel picv poévov Auoty,
v Smoiav Suvdpsla v KOTOPTICWHEV KT TNV QVWTEPW HNXa-

viopov. (TTaparr. 11).

*Emerta AcuPdvopsv Thv  TrepiTTTwolv kaTa THv Omoiav, 1)
bpilovoa ToU cuaTnuaTos elval pndevikn kai eUpioxopsv TAS TIUAS,
ai 6moicn THv pndevilouv. AvTikaBioTdvTes TOTE el TO oUoTnua
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TQ YEOMHOXTX UE TAS TIHAS oUTas, dvayvwpifopsv eikdiws &v ol
8o &Sioccoes Guayovtan iy piov, émodTe Exopsv dopiotiov, | Av
elvan dovuBiBaoctol, owoéTE TO oUotTnua elvan &SUvarov.
’E@appoyy. "Eotw 10 olomnuo Ax+w=2
X+Hyp=2A
MeTagépovTes GAous Tous Gpous els TO TTp&dTOoV péAOS, EXOUEV
10 icoBUvapov ouoTnua Ax+y—2 =0
x-+y—2A=0
‘Opifovca ToU oucThuaTos elven A—1.
lov. ’Eawv A—15£0, 16 ocUornua Exsl piov pdvny Aucv,

= EpeR = =
Tﬁv X= ﬁ.'_—. = _2£A l) ,j_2

A~ Al
“oirops . oG
= = 2 00D,
20v. ’Eav A—1=0, 1671 A=1 xai 76 oVomnpa yivetan, &v Tefi
avti A 10 1, x+ywy=2 x-}ty=2

*Hto1 10 oUomnua dvdayeTtal s piav povne éicwoiv:
v x+yw=2 kai &Anfelet étav x=2—y &mou W alBaipeTos. |
Elvon &mopévews dopiloTov. |
Hapurijenois. TloocdTtns Tis, &g .x. 1 A, 1) omola SUvaTon v&
Aaupdvn Siapopous Tipas eis piav 7| TmepicooTepas éficwoes dve-
EoptTeds TOV TIUOV TOV &YyvwoTwv, KOAEITAl TopdpeTpog.

*AcxYfioerg

‘Oupas wpd 1. 273. N& AvBolv T& k&Twd cuoThiuaTa Kai vé SiepeuvnBotv
i T&s Srapdpous TIHAS ToU A :

) {i\x—i—l.p=2 ) AX—2y=2A 9 X+ (3A=1)w=0
X+Ap=2A+1 (A—D)x—y=1 Ay—4x=7A—4
[ @=A+2x o [ XHy=2A o [ GA-D)x—p=2
& {3l.p—?\=x+3 ) {Ax—i—\p:l 75 {2x—w=?\—1
274. Tiva Tdv k&Twh cucTnudTwy Exouv uiav Mgy, elvan &Spiota 1 &dlvara;
X b
: 3x—5yp=2 w [ 2x+ Ty— 4=0 ] =1 =1
) { 8 { y){ 3t 3
—3x+5¢p=7 5x+21y—12=0
cike, et B Tx + 2y=6
= A Ty ds s v
6-) 2% % > E') E(_ _ﬁ_"P___z c—r') x ﬁ
R T 2 6 Px+oapy =of
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‘Opds SevuTépa 275. AvooTe Kol BIEPEUVTITOTE TA KATWTEPW CUTTHHOTA

Y [ 2x—3y=5p—« 8 {a(x—w)%ﬁ(x-i-w):‘iaﬁx
0] 3x—2y=a+5p (c—P)x—Py—oy

oy [ 35-9=2(a+P)? 5y | Ay B +P=Py

? {sw —2(a—p)? | a(y—a—B)+Px=Py

= L A= 2By («®—2a2B +3ay)
£) {;_m “heh - aT’) [x B aPy—2p2y + 3By?
ox +Py=2ap a(x—a2)+B(y+p2)=cP(a+B)+ (a—P)*

4.TPA®KH AYEIEZ TYETHMATOZ

AYO IMPQTOBAOMIQN EZIZQEEQN ME AYO ATNQETOYE

3x—2y=6 .
x—2¢—4 )

; o 3 ; S e
AUovTes atd eUpiokopev x=1, =z TS onueiov, TO oTroiov

§ 131. "Eor wTO oUoTnua [

! e o & 2 = sl el =
TapioTéver TO eUyos Ty Tipdv (1, — -3—), KEITQl ETTl EKATTNS TGV

e0Ba1&dY g, Kol €, TAS OTolas TapioTavouv ai e§iowoEls TOU OUOTT-
poros. ‘Emropéves of ouvteTtaypévon ToU onueiou THs Toufis M Tdv
eUBaIddy g, Kol g &maAnBelouv TO guoTnua (1).

*Apa B1&d va AUcowpsv
&v ovortnua o PBobuol Svo
¢€iowoewy peTd SUo dyveo-
‘ OTWV YPOPIKGS, OGPKET v

|y &5

| & EUPWUEV TAS OUVTETOYHEVAS
ToU omnueiou THs Topfis M
7,020 7 TOV eUbadv TGV TTaploTave-

pEvov UTTe TV E€icwotswv
ToU ovoTnpaTtos (ox. 12).

‘Egapucyal. 1) “Intmedg

avaywpeel THv v Tpwivhy

GOpav €x Tob Témov A, Sk

va petafy eig tov B. “H-

pioetay Gpav PpaddTepov

5. 12 dvaywpel éx Tobd B modn-

Adtng StevBivopevog mpog

tov A Sid 100 adTolh Spdpou g 6 immelg. IMoiav dHpav xai
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€ig moiav améotacy dmd Tod A 6& cuvavtnlodv, &v & pév
inwedg Staviy 10 yAp. v dpav, 6 8¢ modnrdtng 14 xAp. Thy
dpav xai N &ndotacig AB eivat 35 yAp.

TMapioTavopey T&s dpas uE onueia ToU &fovos TV X koi T
&mrooTdoels pe onusia ToU &fo-
vos TV @ (TAOV &Edévewv Tepvo- e i !
vévwov EvtaUbBa eis o A). Aeyo- - A r sk
pefax OT1 Ek&oTrn Utrodiaipeois

Bl § . e
2 3 o e x 30 e s ‘
&mi ToU &Eovos TV x O Tro- W

pioTavn Ypovov BiagepovTax t
= E

[ i |
Kot 1 dpav T TTXPOKEIPEVTS S 2of — \ | !
Qi = ‘
Tns Kai éx&oTn &mi ToU W Kot | P
5 xAu. O¥tw pera 1 dpav &mod rg = |
r ’ € € 1 ~ T
Tiis &vawpnoems Tou o iTrmeus % > 4 ! \
6& eUploxnTon eis Béow Tapr- 5 | \J
oTavopévny Utro ToU M EyovTos P = ' 5 5 =
TETUNUEVTIV 7 Op. Kai TETCry PEVTIV wpoar
10 Ay, &vé 1) Tropeia Tou Ta- Sx. 13

proTéveTal UTro Tiis eUbeias AM.

‘H 8¢o1s ToU TrodnAdTou kaTd THV QUOXWeNoiv ToU TaploTAaveTal
UTrd ToU onueiou A (6,5 , 35) kal els TO TEAOS 1 dp. per’ adrfv Umd
ToU N pé Tetoypévnv 35—14=21 yAp. ‘H mopeia ToUTou TropioTa-
vetan UTrd Ths eUbeias AN. To ompeiov Tfis ouvavtnoews TV 8lo
xwnT&v &l ToU Spdpou AB mrapioTavetan Umrd Tol onueiov P (7,75
&Gp, 17,5 xAu.). “Apa 1} ouvavtnols §& yivn els Tas 7 dp. 45 kad i
&méoracty 17,5 yAp. &mo toU A (ox. 13).

2) TModnAdtng avaywpeel THY Snv Tpwiviy hpav éx témou P
StevBuvbpevog mpog tov M Sravbdwy 16 xApu. Tv Opav xai otad-
pedwy mévrote €ni 30N pera ano mopeiav 1 dpag. Znteitar
a') moiav Gpav Ba €xn Savdoy 48 xAp. &mod tob P, ') molav
GHpav ol eig moilav dméotacity and tob P 6& cuvavtnbij pé ad-
ToxivnTov dvayweiocav €x ol P v Tnv Gpav 30A mpwiviy,
1o 6Toiov xiveltal mwpodg THY avThv drebbuvoly Staviov 40 xAp.
™y Gpav.

’Epyaldpsvor kabBos kai €ls 10 mponyolUuevov TpoPAnua Trapa-
TneoUpsv &é11 & Bpduos ToU TodnAdrou &md Tis Sns dpas péxpr
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Tfis 615 Gpos TTAPICTAVETAL Umo ToU evfBuypdppou Tpnuatos PA
(ox. 14), &mou To P TapioTdver THY &pxfv &V &Edvwv. ‘O Bpouos
&md THs 6,5ns dpas wéxpl Ths 7,5Ms dpas TapioTaveTal Urd ToU
- Bl kad &mwod ths 8ns uéxpt
Tfis 9ns Gpas UTO TOU
‘&} AE. Ta el®Uypaupa AB,
A, EZ (mrapdAnAa tolU
&Eovos TV X) &VTIOTOL-
xoUv Trpds ToUus Ypovous
T&HV oTaBpeUcewy.OUTws 1)
SAn Topeia peTa oTabpeu-
CEWV TOU TTOOTAKTOU Tra-
pioT&veTen UTrd Tiis TebAa-
cuévns ypouuiis PABITAEZ.
‘H &mooTaois 48 xAu. av-
TioTolXel €l TO omnueiov
E &xov TeTrpunuévny 9 -
gas. “Apax Thiv 9nv Opav
8 d&mréxn & TodnAdTns
48 yAp. &ard ToU P.

‘H mopela ToU alroxiviTou 5i8eTon Umd Ths eUbsias HN, &vdd
éxopev H (7,5, 0), kai Tépver 1 HN v TeBAaocuévnv ypoppnv el
& onueiov N Exov Tetpnuévny 8,5 dpas kai TeTaypévnv 40 yAp.
‘Erropévess 7 ouvdvnols 8& yivyg THv 8nv dpav 30* &ls drdoTacw
40 yAup. &mo ToU Tomou P.

>
S

il
|

XrArouerpa
8

-
S

HeofPARpaTa YPA@PLX@D®Y XATAOGTXKEL OV

276. TlapaoThioaTe ypagikdds &mi ToU aUtol oxfuaTos Tas Tropeias ') tvos
alrokiviTou kad mds auafooToryias, B) wmas deuTépas &pafooToryios kai mas
Tpitns. T piv SUo Tp@dTa KINTd dvaywpolv & ToU aUroU ToTrou P, T& 8¢ Bvo
&M Aa ik ToU M. Td airroxivrTov dvaywpel Thy 13nv dpav 5A kai ebaver els Tov M
v 15nv Gp. 5TA p¢ oTabpeloes 5A, 47, 22, 1A els &kaoTov TV Evdiapicwy oTa-
8u&v A, B, I, A, E. ‘H & ToU P dpafooTorxia dvaywpoloa iy 15nv dpav 25
@BGver eis Tov M &veu oTaBpeboews Ty 16nv dp. 5A. *H & Tou M &vaywpolUox THY
13nv &p. 20A @baver els Tov P thv 16nv &p. 45A petd oroBusioews 2, 3A, 4A, 5A
el Tovs EvBiapéoous oTaBuols A, T, B, A. *H Tpitn quafoororyia dveywpoloa &k
ToU M THv l4nv dpav obdve els Tov P thv 15nv dpav 55A upera ordBpsuciv 3A
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els Tov A. ‘H &mdoTacts PM elvan 131 yAw., 1) 88 tév &vdiapéowy otadpdv &mo
ToU P elven 51 xAp., 66 xAu, 80 xAp, 95 Ay, 122 yAp, kai ol xivfoeis UtroTifev-
Ton dpchal. EdpeTe ypagikds ol guvavT@vTal TG Kivnta dvd &lo kai va yivouv
al Tpémrovoat émaAnBedoeis.

277. ’Ex 8Uo Trpoocwtrawy T6 Ev Exer 63 500 Spy, Td &Aro 125 000 Bpy. Kot’
Eros ToU piv o’ aUfdveran TO Troodv katd 8 000 Spy, ToU 8¢ B’ EAaTToUTon Kot
12 500 8px. Met& Tréox £n «l meplovsian Twv 8& elvar oo ; N& Aubfi ypoei-
kG&s kad v& EmaAnfsubl 81" UroAoyiopou.

278. Alo wobnAdrtar A kai B &vaywpoUv & piv &k ToU Toémou M Thv 8nv
dpav, & &t & ToU N v Inv dpav 48A kai Sieubuvovtar Trpds cuvdvtnoty & els
ToU &AAou. ‘O A cuvartd Tov B Thv llnv dpav xai ¢Bdver es Tov N thv 130w
@dpav. "Av 1) &réoracis MN sivan 60 XA, v eUpeBf) & ypdvos, kab’ &v & B pbdver
els TOv M kai 1) TayUmTs &kdoTou TobnAdrou. ‘H AUoIs v& yivn ypo@ikdds kai v
&raAnBeudi) Sia ToU UtroAoyioupol.

279. Mia TpoxioBpouixf) ypapun AB urnkous 8 yAu. Siaxrpéxeton katd SUo
&vriBéTous gopds Uro duafdv, al dmrolan dvaywpoly dva 10A Siaviouoar 12 yAu.
THy Opav TepiAauPavopéveov kel TV orabusioswv. ‘H mpdtn &vaxopnols &
T A xai B yiveran ouyyxpovws v 6nv dpav. TTefomdpos &vaywpel & ToU A v
8nv dpav 15A Sieubuvdpsvos Tpos 1O B pé tayirnTa 4 xAu. Thv @pav. N eupedi
a”) méoas dudfas 8& cuvavTtnoT) épyopévas ék ToU B, B') moom &pafan Epydusvar
& ToU A 8& Toév ouvavTiioouv. ‘H Aois va yivy ypagikéds kal fi émadnBevsis Aoyi-
OTIK®S.

280. EUpere 1O onueiov Tijs Toufis TV slfadv :

a') 2x+3y=1, kal y—3x=4.

B) 0,3x40,1y=1,2 » 2x—5¢-+5,6=0.
y") 0,4x-+0,3y—0,45=0, » 1,6x+0,49+1=0.
&) =t \# » x—2y=0.

&) -‘;P_. _‘4’_;:‘: L) » x—Ty=0.

: 1 2 2 ity
GT)?_TP_::W » X+typ=3.

5. ZYZTHMA EZIZQZEQN IIPQTOY BAOMOY ME IIEPIZZOTEPOYZ
TN AYO ATNQZITOYZ

§ 132. ’Ecv Eywpev &v ovuoTnua Tpi&dv E§10WOEWY TrpwTO-
PofBuicov pé Tpeis &yvdoTous LY. TO
x + 2y + 3w = 14
2x 4+ g+ w= 7 (1)
3x 4+ 29 + 200 = 13
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duvaueba va AUcwyusy alTo pé plav &md Tas pefddous, Tas OTroias
tyvopioapev. OUtw pé Thv péBodov &mmaiolghs Bik TV dvtibérwv
OUVTEAEOTGV &TOAEIQOpey T.X. TOV X MeTafU T&v BUo TrpaTeov
£€lowoewv TV (1) xod Eyopev:
2| x+2¢+3w=14
—1 | 2x+ y+ w= 7

’Eqv dvTmikaraoTriowpsy piav 1Y 8lo mrpwTwy £8iodosmy ToU
SoftvTtos ouotnuaTos (1), fotw THY BeuTépav, pé TNV olTtws eUpe
feiocav 3y+5w=21, TpokimTel cuoTnua icodlvapov TTpds TO Sobtv,
TO

I x+2y+3w=14
3w+5w=21 (2)
[ 3x+2¢p+2w=13

*Atradeipopev Twpa TOV X peTafU T TpwTns Kol TpiThns TV

(2) xai Eyopev
3 x4+2¢+3w=14
—1 |3x4+2¢+2w=13

4y+Tw=29
Auvvdpsfa v GUTIKOTAOTNOWUEY THV TpwTnV 1 THv Tpitnv
tEicwow ToU (2) pe v TpokUwacav 4y-+7w=29. "As &vTika-
TaoTNoWUEY THY TpiTny Kai éxopev TO kaTwTépw ovUoTnua (3)
icobUvapov Tpos TO (2) kad TO (1)
J x+29+3w=14
S3y-+5w=21 3)
! dpy+Tw=29
MetafU TV TeEAeuTaiwv €ficcewv ToU (3) dmraAeigopev
Tov W kai sUpiokopsy w=3. ’AvtikaBioTdpsy THv picav &x Tdv dlo
TeAsutaiwv ToU (3), fotw TH TpiThny, pé THY w=3 kal Exouev TO
KaTwTépw avoTnua (4)
x+2¢y+3w=14
3y+S5w=21 ()
—3
T &mrolov glvan icodUvapov TTpds T& TrponyoUpsva. ~AvTIKaB1oTOUEY
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16 w pé TV TEAv Tou els Ty BeuTtépav TV Efiowotwy (4) kai eU-
ploxopsvy THv TILNV TOU w=2. TéAos, &&v T&s Tipds Tol w kai W
SUTIKOTOOoTHoWWEY £is THy TpwTnv ToU (1) f| ToU (4), eipiokopev
gUKOASs kKol TNV Tipnv ToU x=1. "Apa ai Tipai TAV dyvooTwv
glvon x=1, w=2 kol w=3.

To dvwTépw ocuotnua (1) Alopev kal 81" &madoipfis pe &vti-
xordoTaoly s £Efs: Avopev Thv picv ToU (1), Eotw TV TE@TNY,
cs pds TOV Eva TGV &yvwoTwv LY. @5 TWeos X BecwpolvTes ToUs
&\Aous BUo s yvewoTous. OUtws ebpiokopev Thv Eficwowv

x=14—2¢y 3w 2"

Al pé T&s dUo &AAas £Siocwoels ToU (1) &mroTedolv cUoTnua
iooBUvapov Tpds aUrd. ThHv Tipfv Tautnv SéTopev €ls Tas dAAas Suo
giomoas ToU (1) xal oUTws eUpiokopsv Tas k&Twh SUo Eficwoels

S el 2(142y—3w)+ g+ w= 7

f o8 oy vaora { B4 T oot Dt o173
d e : ; j 3y+5w=21

kol PETG THY KaTdAAnAov Sidragiv £ pr s

Alran pé v (2') &moTeAolv oUoTtnua icodUvapov mpds T
Sofév. Ex Tév 8Uo TeAeuTaiwv dvwTipw Eflodoewy sUpioKopey,
KaT& T& YVwoTd, TAs Tiuds TV W kal w, fjTol p=2 kai w=3. ’A-
KoAoUBws Tas Tipds ToUTwv dvTikadioTtdpey eis Thy (2') kal ebpi-
OKOMPEV TTV TiuRv ToU x=1.

To Boftv cUotnua (1) Suvdpeba vd Alowpey eUkdAws kai &1
&madoiphs &yvaoTwy peTayeipiéopevol TNy pébodov Tfjs ovykploews.
"Aoxmnoig

281. Avoate T0 dvwTépw ovotnHa (1) Bik 1fis ueBdBov dratoipfis Bid ouy-
Kpioews.

4x —5w+2p= 0

§ 133. "Eotw mpds AUciv TO oUoTtnua § 3x+2w+79=28 (1)
x— @+2p= 5

Ak v& AVowpev 16 oUoTnua autd Suvdueba va épyacHiduev

as EEfs: TToAAamAao1alopey TG UEAT) TTiS UEV TTpaTns E§lowaoews Eri
K;, Tiis 8¢ BeuTépas &mi K. kol TrpogféTousy TG £€orydpeve KarTa péAT,

WYnoionoiOrke amod 1o ivotirouto EknmaibeuTikrg MoAmkrg



160

HE TG péAn duTioToiyews Tfis Tpitns é§lcworws, OTe AauBdvopsy ThHv
(4x;+3Kke+ 1) x— (5K, —2Ko+ 1 Joo+ (2, + e +2)p=28x.+-5. (2)
AUTT pe Tas dUo TpowTas, T.x. ToU Sofévros ovoThuaTos, &-

TOTeEAOUV ouoTnua icoblvapov oalrolU. "Av fGfcwpev icov pé 0 &xo-

OTOV TV CUVTEAEOTGDV TAV w Kai ¢ Ths dvwTécw t&icwosws (2),

21 5k;— 2k +1=0
i 2Kk, +-Ta4+-2=0 &
171 IBHeT e =
kai AUovTes TO oUoTnpa oUtd &§ TTpds K, Kai Ke, sUpiokopsy
11 8
L e

Elodyoupsv tas mipas obtas eis Ty dvwTépw &icwoiv (2) kol
“_2 ), 2
39 39, s

"Av Béowpev ToUs OUVTEASOTAS TV X Kai ¢ TS &vwTépw &6~
owoews (2) foov pé 0 ékaoTov, B& Exwpev
| 4, +3x+1=0
[ 2xiFTa 420

suploxopev (— +5 kai x=1.

(%)

Ex Tfls AUoews ToU ovoTtnuaTos (4) eUpiokouev

AvTikeBioT@vTes Tas Tipos oUTas eis Ty (2), eUpioxopev
5 6 84 \
L e e S e
( 5 o l)co i 5 ked w=2.
‘Opoiws épyalopefa Six Thv elpeoiv This Tipfis ToU ¢ kai eUpi-
okopev, av Btowpev icov pe 0 EkaoTov TV OUVTEAECTOV TOU X Kai w
4y, +-3x.+1=0

- Sy 5
s (2), T6 ouoTnux [ 5k; —2k.+1=0 e

w

gk Tijs AUoews O¢ TOUTOU EUPIOKOUEV Ki=——F5z, Ke=— 5z Kai TE-

av]
W
L}

Aos @=3.

‘H péfoBos olrrm, 1) omoix elvan yevikwTépa Tijs peBddou dma-
AolgTls &yv@oTou Sidx TV dvniffrwv ouvTeAsoTdv, SUvaTal va
épappocti Bid TNV AUow oucTNUGTOS Kal PE TIEPICCOTEPOUS TV
TGV &yvedoTous, koAeiTon 8 pébodos ToU Bézout.
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§ 134. 'Ev téhet &ix va AUowpev ovotnua p 2§10woewy TrEe-
ToPafuiwv pg p &yvooTous, dmasipopsy peTafU Tiis TpTNS TGOV
Sofeicdv kal &k&orns TOV u— 1 &\Awv flowoewv fva kal TOV ol-
Tov &yvwoTov. OUtw TpokUmTouwv p— 1 véa Eiowoss pé p— 1
dyvwoTous. AUTal pE TNV TPwTnY TOV Sobfeic®dv &moTsAolv ou-
ornua iocodUvapov Trpos TO Sobév. Els T olUortnua ToUto épyald-
ueba Suoiws AcpPdvovres Tas véas p— 1 &fiowsels altolU &mod TS
Beutépas kai £ET)s. OUTtw TrpokUmrTouv p— 2 &Siooeis pé u—2 &
yvoooTou. AUtan pé Tas Vo TrpwTas tfiodoeis ToU deutépou ou-
oThpoTos &moTeAoUv cUotnux icodUvapov mpos TO Sobév. OUTw
TTpoxwpouvTes G& eUpwpev ovuotnua icodUvapov Tpos TO Sobiv i
u €€iowoeis. 'Ex TV glowoewv ToUTwv 1) TEAsuTaia 8& £y Eva
&yvwoTov, 1) TpoTeAsuTtaia 8o, 1| Tpd avtiis Tpeis kai olTw kab’
gEfis, N 8¢ mpwTn 8& &xn u dyvwoTous. AUovTess THv TedsuTaiov
eUpiokopev Tnv Tipfnv ToU &vds &yvwoTtou. Elodkyopsv ThHv Tiphy
TOUTOU €ls TNV Trponyoupévny Eiocwolv kai AUopsv alThv g TTpos
TOV GAAOV &yVvwoTov, TrpoXwpoUpey Opoiws eis Thv &piows Trpon-
youuévnv €ficwov kai oUtw ko EEfjs péypr Tfis TpwdTns, OTe €U- |
plokopsv Tas Tinds SAwv TV AyvdoTwy. |

'Aoxfoetrg

‘Ouas wpw T1. 282. N& AuBoUv kai EmodnBsudolv T& k&Twdh ouoThpcaTa:

X+2y 1 .
e X—2y+3w—30=—16
2x+Ty—1lw= 10 5x+6w 20 el
: i T R L |
a’) 5x—10w+3w=-15 B") s L il ) =20+ 3x—4y——4 |
—6x+ 12y —w=— 31 X+ 2y 4 ox “3-—4(.0——8
X+y+w=12 SR -

3x+ 6y—2w+99=20

X—p+w=7 0,5x+0,3y=0,15
; dy— 6X+5w—5¢=—5 ; S
' Ix— . e s
5) .éx @ £") R TS ot') { 0,4x 0,2wf~0,_22
Ww=>5c 9+ 10y 3c—4x—23 0,3y+0,40=0,95
? AL = S e - L =
) { x+ L —y+ T e+ =100
‘Opdas & evTtépa 283, Na Auflolv T& kd&Twd ouoTipaTa :
ax+ y+ow =o? ax+wy=(a+p) (a+1)
) X+op+w =3«x ) ey
X+ ytow=2 x+ (a4 Beo—(x+B) (x+B+1)

11!
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[u\ B\Vﬂfw Safy Icr\-' Py=yw

PRiax 8) : ap+Py+ary
[ X+a(y+w)=x X+ xy+Aw=c

e) | YHPlotx)=A a1 )y PEreFdy=—p
lw-*v(x+\v)=u W+ K +Ay=y
X+y+w=0 J\ Y+ w =1
(P+Y)x+(y+a)y+ (a+pleo=0 n)la\ Py S

Byx+ayy+apw—=1 a2x + B2y y2Zw=xk?2

6. AYZIZ ZYZTHMATQN AIA TEXNAZIMATOQN

§ 135. ’Eviote mpds AUow ovoThuoTds Tivos Tpd Tis Epop-
poyfis T&v yvwoTtdv pebddwv petoyeipifopsfa TexvaopaTd Tiva
omnpibépsva &mi TAV BepeAiddy  vduwy kal TGV  iSloTATwV THV
mpagewv. To eldos TV TexvaopdTwy oltdv Siv elvan dpiopévov
kad @avepdy Sid ké&fe oUotnua, AN &aptdTan €k Ths ouvnBeias
kad Tfis 8e€iéTnTos ToU voU Trepl THY AUciv.

[ x+6y+T7w=30

OUre .y, Tpods Aoty Tol GUCTTUOTOS 1)
| xty:w=6:8:3
: : ’ sl e T w s S
Ypapousy Tas deuTépas e§iowaoEels cog EETS o B el-
v — — L DR i e el U ’Ex ToUTwv eUpiokouesv
' BT T R eD s sl et e
X b i Ak A U e e SR
6 5 N TR TR i e
To aUto &uwTépw oUotnua Suvdpela v& AUocwpey kol g &
Efs:
©¢éTopev % - % = % = T. ’Ex ToUtwv eUpiokopev X = 6T,

y=8T, w=3T. Tas Tipas TGV X, Y, @ BtTopev els THV TpHTHY TDV
Sofeloddy £lodoewy kal eUplokopev 6T-H6.87TL7.3t=30 17

30 2 - ~ g _g? - 12’

HT=—=30), T=5 = - OUras Exopey x=6T= =%
2 16 2 6
\'P_'ST:S"B_ = 5! m:3-r:3..-§=—5-.
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x+y= 5

, y+w= 8

“EoTe Tpds AVowv T6 oUotnuax | @+9= 9 2)
o +T1=11

T +X=

TTpooBéropey Tas t€iowoels kaTd péAn xai eUpiokopev
2x+2@9+2w+2¢94+-21=42, &pa xty+wtet+T=21.

i TTpooBéTouey kaTd péAn THY mTpwTNY Kai TpiTny TV E§iowoewy
i Tév (2) xal elploxousvy xtwtw-te=14. Ta pédn Talrns &go-
i poUpsv &mmo T& Tis Tponyouuévns koi eUplokousvy T=21-14 7
T=7. ©Oftopev eis TV TetdpTnv T=7 kal eUploxopev @t7=11,
_ apa p=4. OfTopev els TNV TeEAsuTalav T=7 kal eUpiokopsy 7-4+x=9,
! &pa x=2. Oftopev eis TNV TrpwTNY Xx=2 Kai eUpioxopsy w=3. Of-
Topev eis TNV Seutépav w=3 kal sUpioxopev w=>5.

X+P+w=15
3 3 : } x+y+T=16

EoTeo dxoun mpods Aoty TO cUoThua | ket 1 (&)
‘ Wtea-r=—30

TMpooBeTopsy kard péAn Tés Efiowoels ~ToU SoBévTos ouoThpa-
Tos kol eUpiokopev 3(x+w+w-+T1)=79, &pax

X+@Yt+wtT= 732 (4)
"ApaipoUpey T pEAN TS TrpwTns TOV 806&106()\1 tElowoewy |
&md T& pEAn Tijs (4) kai elpiokopev T= — 15*—?9;45 = 334- |
*AgaagolUpey T& uéAn Ths SeuTépos TV 5095(0‘00\? éSlowoewy &mo
Ta Ths (4) kol ebpiokopev w = 132 —16= 79348 33]-
*AgpaipoUpey Ta AN Tijs TpiTns TV Sobeiod@v &§iocoswy &rd
) T& ThS (4) xai eUpiokopev = £~18— 9354 = 232'
TéAos dgonpolpey &wod Ta peAn Tijs (4) T Ths TeAsuTtaias TV
‘ Sofsio@v kai eUpiokopev X = = —30= 154 390 = — —13!

! WnoionoiOrke ammoé To ivotirouto EknmaiSeuTikrg MoAmkrg
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’Aoxfoerg

‘Opas wmpwTmn. 284. Na AuBolv Ta k&Twb cucTipaTa :

BN e b

[ 5]

¥ B Y :

[B\I—Q\y—'—m 2xy X+ Py +yw+ o= e

|
|
-2

w
Y N ; HX=Vy=pw
-—— =y
@ i {axffﬁw%*fw-'ﬁ
D

i

Yo+ Xw+ xy=I12xyw £ e 1__ s
Z') ’ 3yw— 4xw+5xy=15xyw ;ﬂ; 3)‘"1:2‘“+1 XTIEW_B IIZ
4yw— 3xw+ 2xy=12xyw Sl A s
x+2¢y—3 3x—2y+1 12
X
e
X+ay+aw+a?=0 2 3xX 4 Ty=23xy
e')‘xfﬁw+ﬂ2w+ﬁ*‘:0 5 e i)

S et S 3w +8x=38xw
3y+5w LA 3
e Sy —6w=2yw
200+3x

X+ yy+y2otyi=0

‘Opas devTtépa. 285

. NUoate Ta k&Twb ocuoThpaTa :

& o T
[ (p+m)x—(p—PIy=2vp (Cﬂ"F-‘:)u—(w—-\')viﬁ;o
o) L+ v)y—(p—v)w=2up p) § (3w —(x—y)p=2%
! (V+P}m_(v“P)X=2UV (qJ-!—m)p—(q:—w)u;Z\yé%‘:
i Gy
2x+3y | 2x—3w 8
f YW+ 2X0—XP=XYw 2 45 :
4) 30yw+ 12xyp—18xc=13xyw 8 1 = %
l 18xy + 24ya—42xw=>5xyw
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e e e e S R s e s




165

‘OQuas vTpiTn. 286. EEnynoare THv Siepelvnotv ToU guoThuaTos
[ oxX +Bx=Yy
L ax+Bay=r,
YPaPIKGS, fiTol Ti onpaivel yewpeTpikés 16 671 16 oUoTtnua Emdiyxetan plav Aoy,
&reipov ATB0s Avcewv 1} 611 elven &dUvarov.
287. Ti onuaivel yecopeTpikdss 7o 61 Tpels £6iodoes pi Blo dyvdoTous X
kol W EraAnBelovTon Sik TS alrds Tipds TdY dyvdoTwv alTdy ;

7. IPOBAHMATA IIPRTOBAOMIQN EZIZEQIEQN

§ 136. Aéyopev 611 TpoPAnuE T elvon TpwTofabuiov cuoTh-
uorros cos Trpos SUo i eplocoTépous dyvioTous, &v 1) AUcis alTol
dudryston el TR AUclv  guoThuaToS TpwToPabuicy iowotwy
ué Vo 1| TrepigooTépous dryvaoTous. Ak THV AUGIV ToloUTOU Trpo-
PAfjuaTos oxmnuaTifopev Tas €€iowoels oUToU éml TR Pdost TV
EMITOYP&TWY, AUoUey TO gUoTnHa aUTdv kol e€eTdousy, &v 1) AUois
TTANPOl Tous Tmeploptopous ToU TrpoPAruaTos, fva olrn elvon SexTr.

I. TPOBAHMATA ME AYO ACNQZTOYZ

a') "Av 6 A dwon 10000 Spy. eig Tov B, 6& éxy obrog Tpt-
nAdola tob A. Eav 6 B 8oy 20000 Spy. eig tov A, 6& Eyy
6 A SutAdoiwa tob B. Iléouag Spy. €xer 6 xabeig ;

Hegiogropuds. O1 CnToUuevor &piBpoi Trpémer va elvon BeTixoi.

‘Eav pé x mapaocTriowpey Tds Spay. ToU A kad w Tds ToU B, 8-
on ¢ 10000 Bpy. 6 A &is Tov B. T& pév &mopévovTa ypruaTa els TOV
A 8& efvan (x—10000) Spayuai, T& 8¢ ToU B 6 elven (w--10000)
Spayuai kai 6& Exoopev 3(x—10000)=y--10000.

'Edv 6 B dwom 20000 Spy. eis Tov A, 8& elven x--20000—
2(y—20000).

7 % Bt [3(x— 1023 0)= -+ 10000
QoTe €xoupcy TO oUCTNUX | x-20000 —2(4—20000),

€K TT|s AUoEws ToU omoiou eUpiokopsvy x=28000 Bpy. yw=44000
Spx. kai 1 AUois elven Sexrn.

B') Né ebpebfi duviprog dpibpds Tob émoiov 16 dbpotopa
Tov Ynpiwy elvar 10, éav 8¢ évadrdEwpev td Uneia Tou vé
TpoxVUTTY TO TPLTAdSLov ToD dpifyuod.

ITegropiopuds. "Av p¢ ¢ TopacThowuey TO wnelov Tév Sexddoov
kad pE X TO TGV povadwv ToU &piBuol, & &piBuds B elven 10w-t-x,
T& 8 x kol  Tpémel va elvan dxépaior povoyrigior Y 0.
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Koatd T& émTdypoTta 8& Exwpsv TO oUoTnua
x+y=10
{ 10@p+x=3(10x+y).
¢k TT)s AUgews ToU OTrolov eUpiokopev y=38 Ilg; x=—1 ;—; ‘ETropéveos 1
Auois &moppiTTeTan, fitor TO TpOPAnua elvan &dUvarTov.

Y') Ado xivnTd dvaywpody cuyxpovws €x ToU adtol onueiov
xal O& améycuv To €v Tob dAdov 12 pétpa pév, €dv xivnbobv émi
12° mpog ThHv adthv popdv, 204 pétpa 8¢€, €av mpodg avtiBétoug
popds. Ildan eival f TayxvTng xabevdg ( ®IVOLREVOL OpaAdg ) ;

"Eotw X péTpa 1) ToyUTns Tou o Kal W péTpa ) ToU B’ kara Seu-
TepdAerTov. Metdk 12% 70 o 8& Siorpéfn 12x p. ked TO BT 12y .
7| 8¢ &mooTaols aUTdv 8& elvan (12x—12y) p. &&v EYouv TNV alThv
gopav kad (12x+12¢)p. édv THy &uTiBeTov. Kata T mitdypaTa Ba
EXWUEV TO OUCTNUX

12x —12¢=12 [ x—yp= 1
{ 12x4-129=20 | x+y=17

"Ex Tijs AUoews ToUTou slplokopsy x=9 p., w=8 u. kai f| AUoig

glvan dexT).

4 I TO icodUvauov

8') "ExetL Tig oivov 8o mototHTwv: THg pév o W Ox& Tipa-
Tat a Spy, The 8¢ B’, B Spx. Iéocag éxddag rmpémer va AdPy €E
éxdotng moldTTog, (OTE V& oYNuaTion xpapa i Ox&dwy Tiuwue-
vov vy 8py. a1’ oudv ( Ywplg xépdog 7 Tnpiav ) ;

"EoTtw Ot 8& A&Pr x Okadas £k TR TpwTNS TroloTHTOS Kl W

) 5 : X M : ; X+y=u

e T 55 £ c. JUEV TTPpoOOVWS TO TUOoTNHS

K TAs Beutépas. O Ewusy TPOPAVES IS x4-By=yu
) R X i P —y)u Gr—)m
Ex Tfjs AUoEws TOUTOU EUPIOKOMEV X= ‘__(%_{r, Y= "YB—c: ¥

dicpetmois. “lvae Umapyn wic povn Avgls, Trpemel  B—oa=0
N Bsa. Kad &v elvon B, pémel va elvan aly (P, doTe ol Tiuai Tév
X kal @ v glvan Bemikad. "Av elven Bla, mrpéal v elvan Ply(a, B
TV oUTov Adyov. "Av elvan P=«, TO TpoPAnux elvea  &BUvaTov:
&AAws T TOTE B8v SUvaTan va ylvny Adyos mepi plypaTos

"Ev yéver 81& va EmbéynTen AUoty O TpoPAnpa, Trpémel v elvan

PYXyda i B{r{«a

YnoionoiOrke amo 1o ivotirouto EknaiSeuTikrg MoAmkrig




5
|
|

167
HpoRBAfpata

s
v 288. Tlonbiov Afyel eis GAAo: «’E&v pol Sdoms 10 fjuiou T&v pnAwy cov,
fa Exo 40 pfjdcs. To &AMo &mravTd @ « Ads pou oU o fjuiov Tav I8ik®y oov, S
v& &xw 35 ». TTéox pijAa slye xabéy ;
») 289. N& eUpedolv BUo &pifuol, &k TV dTroiwv & o elvar TpimAcotos ToU P’
kal 1O SrmAdoiov 1ol o peiov T TpiTTA&oiov ToU B’ va foolTan pé 42.
%y 290. N& eUpebolv SUo &piduot TololTor, GoTe 76 SirAdgiov Tol TpdTou peiov
TO TpiTmAGoiov ToU Seutépou va loolran pé 5 kai 16 SirAdoiov TolU TpdToU peiov
25 v looUron pd T BexamevramwAdoioy ToU Beutépou.
J 291. 'O ‘lépwv THv Zupoxouodv EBwks v& ToU KaTaoKeudoouv oTEpavov
&mwd ypuoov Papous 7465 ypou. “lva elpn & 'Apxiundns, fpwTnfels primws 6
XpUooXSos GvTIKaTéoTNoE Xpuodv 81’ &pylpou, iPUdios Tov oTépavoy els UBwp
Kai Exooev oUtos 467 ypap. ToU Papous Tou. MvwoTol dutos 6T 6 Ypuods ydvel
eis TO UBcop T 0,052 kai & Gpyupos 0,095 tou Bdpous Tov, Téoos fiTo & Xpuods Tol
oTegdvou Kai TTéoos & Gpyupos ;
& 292, Aiber 6 A sis Tov B p Spyx. xai &xe1 & B vimAdoix ToU A. Aibet 6 B efs Tov
Au Spx. kai &xe1 0 A wirAdoia ToU B. TMéoa elyev éxacTos &€ dpyxis ;
% 293. AVo ximTa dréovta o pétpx peTalU Twv KivoUvTanl SUHOAGS kai dv-
TifETods dvaywprioavTa ouyypdves. “Otav perd T SeutepéhemTa cuvnvThfnoav
T0 Ev elye BiaTpéfar P pérpa TeploodTepa ToU &AAov. Tofas TeyUTnTos elxov ;
294. *Ex Blo Todmwv &mexdvTwy a pétpa dvaywpoly ouyxpdvws Slo kivnTa
xivoUpeva Spaéss. "Av piv kivoUvral dvmbiTws, cuvavTduTon petd A, wpas, &v
8¢ pos THY alTiiv popdv, guvaVTVTal HET A, Gpas. TTofas TaximTas eliyow ;
295. o &vBpes kal yuvalkes dmAnpwocy &v SAw P Bpx. ‘Ex Tév &ubpdv i-
KQoTOS ETMATPwoE Y SpX. kai &k TGV yuvaik@®y ikdo & Spy. TTéoor Hoav ol &v-
Spes xal woom al yuvaixes ; Mepikn Tepirooas a=7, P=260, y=50, 5=30.

IIl. TTIPOBAHMATA ME TIEPIZZOTEPOYZ TQN AYO ATNQETOYE

§ 137. a') N& edpebf) tprdrplog aptBude, tod émoiov Td &-
Bpotopa TV Yneiwy eivat 21 xai 16 dpoiopa T@Y dxpwv Y-
@iwv dimAdooy Tob pecaion: €av evadddEwpev t& Unpio Tdv
€xaTovTadwy xai Sexddwy Tovu, & &p1Buoc Eratrdivetarl xatd 90.

‘Eav pE x wapaoTiowpey TO ynelov TéV fkarovtddeov, i
Y TGV SexdBoov kal pt w TO TGV povdSwy (v T& X, W, w Trpéma
v& elvon dxépanor GeTikol povowdeior ), & &piBuds mapioTéveTon i
100x+ 10w kai 6 ExWHEY TO oUo TN

[ X+y-t+w=21]
X4w=2y
100x+ 10w +0—90= 100w+ 10x -+ co,

YneromoiBnke ané to lvotitouto Ekmaideutikig MoMmikrg
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£ TT)s AUoews ToU Otrolov eUpilokopey x=8, w=7, w=6. "Apa & In-
ToUpevos &pifuds eivanr & 876.
B') O A xai 6 B pali épyaldpevol Tederwvouy év Epyov €ig
5 fpépag, 6 A xai 6 T' eig 6 Huépoug, 6 8¢ B xai I €ig 5,5 Huépag.
Eig méoag Auépag xabeig pdvog t@v A, B, T Sdvatar va éxteréoy
TO Epyov ;
Iegropiopoc. Ot Enrolusvol Trpétret va elvon BeTikoi.
Adoiz. "EoTwoav X, y, ® ol InToUusvor &piBupoi. ‘O A Eig
; . 2 S 2 ; Sk 3 < o 2 . v o0
piav fuépav B éTEAEOT TO — TOU Epyov, © B TO = kod & I O s
Apc of A kad B els piowv fugpav éktedoly 1O —i - - —i}—'ro(} Epyou kai

S 4 et S : Sy Sy < 2 ;
autd elvon ioov we —— auTod. A1oT1 &goU eis 5 fuépas ExTeAolv TO

o ber Sl 3 ~ il sl - S
épyov, &g piav fuepav EkTeAoUv TO — ToU Epyov. QoTe Exopev
W 1

=p _—

5 b
‘Opoics Epyaddpevol eUpiokopey TO oUoTNHX:
Aol ad
X WS
1 1 1
e e (D
Loaisakin, 2
[ TR

MpoctéTovtes Tds &uwTépw &Gl0WOEls KaTa WEAT Kai Bix-

. , . r 1 1 1 181
Ot 2 ; W PO TR
poUvTes T& E§arydpeva Bix 2 eUpiokopey —— TRE ZE0"
*Agaipotivtes &’ aUtis THy mpwTny Tév (1) ebpioxopev
1 49°F 5 660 23

fa b Py Pl
Quoiws eUpiokopsy \.p=9-ﬂ— Ko X = IO-a

DeofAfpaTta

‘Opds TpdTn. 296. Tpels &vBpwror elyov Toooy T1 XpnudTwY ExaoTos Kal
ouvepdINoaY KaTd oetpdy V& SimAaoidor) kabels Té YpruaTax Tév Blo GAAwV.
Efs 7o TéAos eUpifn ExaoTos pé 1600 Spy. Ti mwooov elyev EkaoTos Kot GpYas ;
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=

A8UvaTte va TWAnpoon SAdkAnpov TO Toody, &v & SelTepos ToU ESwde Th 7gﬁ

T&v Socwv elyev. ‘O Bairepos 8& fBUdaTo v& TAnpdor TO Toody, &v & TpiTos

ToU £518e T& %. T&v IBikév Tou. ‘O Tplros Bid va TTAPwWoT), ToU EAAeiTe TO TjHIcU

TGV Sowyv elyev & TpdTos Kal T 1%' ItC’ov Sowv elxev 6 Belrepos. Tlooa elyev

EXOOTOS ; :

e 1\ ; 1

{_ 298. Tpeis yuvaikes wwholv atyd. “Edw Np;u'rn E5186e TO - ked T} TpiTn TO
\ ]

-115 Téov 1B ikédv s els TNy Seutépay, B elyovkal o "«Tgeig ToV airdv dp1Budy alrydv.
Ecxv_\gm ol Tpsis £€ &px s elyov 360 alryd, éoa elyev éxuc‘m,

299. N& eUpelf] Tppfiglos &piBuds, TolU émolov 1o ocepom;.lcx TRV Yneicwv
elvan 17, 70 ynelov 16 EkarovtdBwv elvan SimAdoiov ToU ynelou T&V povédcor,
kai STav deaipedf) &’ alrel & 396, eUpioxopey Tov &pifuov Tov TpokUTTovVTa &1
éuq_}\k‘;{(ns Tév ynelwy Tou. Tlolos elvan & dp1Buds ;

3003 N& ebpebolv Tpeis &pifuoi Tololrol, oTe & Tp&ToSs Kol TO Nuiddpolopa
18

K ° &AAwv v& slven 120, 6 88 BeUtepos kal 16 Sékarov méumTov THs Siagopds
ToU TpiTou &ro ToU wpdTou va lcoUTan pi 62, To & dlpoiopa T@Y TpIGY v looltal
pt 190.

‘Ouds Sevpépa (Ardgopod). 301, *Exer mis kegdhanov 54000 Bpy. kai &AMo
65000 &py, AcpPdéver 8¢ kot Etos Tokov 3840 Bpx. kal &k T®V BUo. 'Edv To
Tp&Tov ETokileTo TPos T EmiTdkiov ToU Seutépov kol &vTioTpdews, 8%  EAduBave
55 Bpy--meprogoTépas & Tékov Tj Trpiv. TTola T& &miTdkia ;

/‘3—62-..,‘100‘6" 8100 Bpy. v& polpactii els Tpia 'rrpéo'co'rrcx. @oTte T& pepibia
TRV p.eu o’ kai B’ vk elven s 2 : 3, T 58 P’ kad ¥ s 3 : 4. Tota & pepidiax ;

303 "Ayopde Tis Blo €ibn UpaoudTwy, & ToU piv TpdTou 5y, Ek 5% Tob
Ssu-r‘é'pou 6, &vri 1220 8py. ‘Emeidn & fumopos EviAAage T& SUo £18n, Enuc-
fn © &yopaoThs 20 Bpx. Méocy #TipdTo To uéTpov kabevds elBous ;
304. Abo Buvapers évepyoloa &mri ol alrrol onpsfou Spoppdres pbv Eyouv |
cuvicTapévnv 16kg, dvtippdtws &2 2kg. TTéom elvan 1) Evraots kafeds ToUTwy :
305. O A Afyet fs Tov B : 865 pou 10 & tév prjAwv cou kol 0 fyw 1,5 tév
id1ké&v covu. *O B &mavtd : 565 pou 10 & Ty {8ikddv gov, ik v& Exw TeTpamAdoia
TV idikdv covu. TMdoa elxev & kabels ;

‘OpasTpiTn. (Kivioews).306. Ex dUo onpelwv &mexdvrwv 1500 p. dva-
Xwpolv ouyypdvws Blo kinTa SpoAds kal &vmiférws kiveUpeva. "Otav cuvnuri-
fnoav 10 TpdTov elxe Sicrpéer 300 p. TrepioodTpov ToU &Aou. Tloios elven &
AGy0os TOV TAXVUTNTOV TWV ;

307. Ao 8o Tomwy dmexévrwv 8 p. dvaywpoly SUo KivnTe kal cuvartidy-
T perd t,5. "Edw piv nuE&veto 1) TayiTms ToU TpwTou Katd A%, 1) 8¢ ToU
: Sevtépou NHAaTTOVETO KaT& A%, 8& ouvnvrdvro perd t,5. Toim elven af To-
xUtnTes exiTdv ; N& yivn Biepedvmors.

|
,/ﬂ
( 297) Tpeis GvBpwtor fydpacav «ripa dvri 64000 Bpy. 'O mpdTes &
4 S
|
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308. 'Amo v Gxpwv Tofou kUkAou 459 kivouvten €m’ oUToU BUo KivnTa
&vT1BéTws kai ouvavTévTal pera 38, *E&v kivoUvTon Trpos THv alTi|V opaty ouvav-
TAVT peté 58, TTdowy poipiv TéEov Sravie kaBiv kivnTov els 18 ;

‘OupasTeT&p 1A 309. N& elipedij Swpnipros &piBuds, ToU dtrolou 1 yneiov
TV SexdBwv elvar 8Go TpiTta TGV ToU povaSwv. "Av ypagolv Tta yneia olrol
kat &vtioTpogoy Tafiv, TrpokUTrTel GpiBuds kata 18 peycAlTepds Tou.

310. N& eUpediy Tpiyfigplos dpifuds mrepiexdpevos petafu 400 kai 500, dore
T0 &GBpoigua THV Yneiwy va gvar 9. "Av dvmioTpai fi| Tafis TGV yneiwv Tov,
TpokUTTEl &piBuds Toos uE TpidkovTa & TeooapakcoTd éPBopa ToU &piBuo.

311. N& elpeffj Toryngios dpibuds, TolU étrofou T6 piv ynoiov TV EkaTovTa-
Bwv elvon To TpiTov ToU &bpolopaTos TGV BUo EAAwy, TO 82 THOV Sexkdbwv eivan
76 fjuiou Tol dfpoiouaTos T@Y BUo &A\Awv. "Av ypagolv T& wnela Tou ko’ GvTi-
oTpogov T&Eiv, TpokuTrTEl GpiBuds kara 198 peyailiTepos caiToU.

312. E&v mapepPdAwpey petau Tol ymglou Tdv povabwv xal Sexdadwv
Suynolou &pibuol 1o 4, 1o &Bpoloua Tv SUo &p1Budv elvan 604. *E&v Sicapéowpey
Tov Belrepov &piBudy Si1& ToU mrpTov, eUpiokopsy TnAlkovr 9 kai UmdAormov 34
N& etpstfi & &piBpds.

MNepiAnWig MEPIEXOHEVWY Ke:paAolc_)u V.

‘Opiopdg cuocTipatog €Elcicewy ((oUvolov BUo T| TTEPITCOTE-
pwvy, Eiotoewy, Tas &molas fmoAnfevouy ai alTal Tipal TV &y vd-
oTwY).

‘Oplopdg i Aloewg ocuoTNUaTOs E§ICWOEWY.
“Opropdg icoduvapwy cvomuatwy ( &v T&oo of Avces oi-
oudnoTe &€ auTddv elvon Avoeis kad TGOV EAAwV cucTnudTw@Y ).

"IS16tyTeg TV CLOTYULATWY.

; ; A=B, A =B Ae =
lov Ta ouoTnuoma .. e :
elvan iooduvapa.
2ov Ta ouoThpaTa T.X.
AG @) =B(Ep,0), X=9(W,0), T(xpw)=A(x,y,)
A [ p(y,@).p.0]-Blo(y,@)p,e], Xx=o(y,®),
Floye)we]=A[e(pw)ye]
elval iooduvapa.
‘Optopdg PBabuod ovomjpatos éElowoewyv (s PO TOUS
&y VOOTOUS TOV ).
AUcls ouoTnuaTos SUo éfiocwoswy pé SUo &yvooTous o Pa-
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Buou ( pebodos cmaAoipfis Six TWV GVTIBETWY CUVTEASCTOV &y veo-
oTov, &1’ dvTikaTacTdosws, dia ouykpioews ).

. - , ax+py=y
AlepeUvnois ToU ouoT _ucr'rog{
S . aX+By=Y,
e PP
s - T BB
Av ap,—a,ps£0 pia Avois A
Y= L2=)
af—a,p

"Av op,—o,p=0 TO oUoTnua evan f) &BUvaTov § ddpioTov.

Ti{ évvoobuev 6tav Aéywuev «dmaleipopey €va dyvwoTtov
w.y. petafl §Vo éEicwcewvn.

‘Oplopog the moapapétpov pidag EELGWcewg, YPNOIHOTTOINTIS
aUTis 81 Thv BiepeUvnoiv é§lowoews 1) ovoThuoTos EflocoEwy.

Tpapuuyn Aloig ocvothpatog dve npwroBabpiwy éElowoswy
we dVo &yvwoToug ( KOTOOKEUT) TGV TaploTavouévwy sUBa@dy xai
ToUT] aUTddV ).

Nboig cuotiuateg pé v péBodov tob Bézout.

Avoig cuoTiuatog i éEtowoewy mpwTtou Babpod pé p dyvw-
otovg. AUois ouoTnuaTev o Pabuol pe TexvdopaTa.

WnoionoiOrke amod 1o ivotirouto EknaibeuTikrg MoAmkrg
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KEDAAAION V

A'. IEPI TQN PIZQN EZXETIKQN APIOMQN

Eewg ) pifav Bobévros dpiBuol, ToOv &pifudy, & oTroios | UwoUpevos
els THv Seutépav, TpiTny,....., viooTnv SUvauv 85i8s1 TOV Bobévra.

Thv Seutépav*, TpiTny,...., viooTnv pilav évos droAvyTou &p18-
3 v
wol Tr.¥. ToU o ouuPohifopev p¢ Vo, Va,...., Va xai elvan keraxe TOV

3 N} 3 v
dpioud (V& P=e, (Y& )o=c..... (V& )=«

To oUpPohov V AéyeTan pilixéy, 1 U oUmd TTOooOTNs VmoppL-
Log moobdTNg, & B¢ &pifuds, 6 Omolos Beikvier THy T&Ev THs pidns
Tis Umroppliov ToodTnTos, AéyeTan Seixtng Tig pilng. OUtws eis

¥

TV TApACTATIY Ve« Umoppilos TToooTns elval TO o Ko Belktns © v.
Eis ThHv TeTporywvikny pifav évvositen Beiktng 6 2.
Pila Tis AéyeTtan Gptiag 7| mepitTig TaEewg, &v o delktng av-
3 5
Tfis elvon &piBuds GpTios T TMEPITTOS. OUrws of pifen Vo, Vo elvan ta-
6 8
Eewos TrepiTTTS, o BE Va, Vo, Va elvan téa€ews &pTics.

1. IAIOTHTEZ TQ:N PIZQN

| § 138. KohoTuev Seutépav, Tpitny,....,viocthv ( 7} viooTtHg Ta-
§ 139. ’AmrodeikvUopey TpdTov THY &ETS BonfnTiknv TPOTAGLY.

"Av ai prtootai duvdperg 8Vo dpochpwy dptBudy elvar loal,

oi &plBp.ol eival ioot.

* ‘0O Rafaello Bombelli 76 1572 eis 76 PiPriov ToU «Algebrar» Exaps

yofiow ey J—a, =)=
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AiéTi, &v Tr.x. glvon af = PH, Omou u elvon dxépoios kai BeTikos
kai o, B dudonuol, Ba Excwopsy of : BE =1,

—;—)p= 1, &px o &poU S elvan BeTikds, xoi oUVETTEXS o—p-

§ 140. ') Ildg Betixodg apiBuog Exel Vo pev pilag dptiag Td-
Eews davtiBétoug, piav 8€ mepittiig taEewg ( Betixny ).

Aot &g’ Evos pev BeTikds ) dpunTikds &pifuds Uwolpevos els
&pTicy BUvowv dider £fayopevov GeTikov &piBudv, dvd &o’ Etépov
uévov BeTikds &p1Buds Uwoupevos els TeprTThv Slvapiv Bider &aryo-
pevov GeTikov &p1Budv.

’Ex tév SUo pildv wmas &pTias Tabews BeTikol dpibuol, 1 Oe-
TIkN oupPolifeTon koo ouvBnkny pg TO olkelov Pifikdy &veu Trpo-
ofjuou, N Ot &pvnTikn pE TO alTd Mlikdy Exov &pioTEpX TO
mwpdonuov —. OUtw, &v a elvor 8:Tikd; &piBuds, 7O oUuPolov Vo
onuaivel: ) BeTikn) Terpaywvikn pifa ToU o ‘H &punTikhy TETPO-
yovikn pila TolU o cupPoAifetar pt 10 — Vo

B') Hag apvntindg &ptBudg Exet povov plav pilav meptTTig
TaEews, dpvnTixny, oddepiav 8¢ dptiag Takews.

MidTi pdvov &pynTikds Gp1duds Uwoupevos eis meptTTHV SUvaiy
5ider £€oryduevov dpvnTikov &pifudv, &vdd oUbels &x TGOV yvwoT®v
&p1Bpdv ( BeTikos f) dpvnTikds ) Uwolpevos els SUvoauiy &ptiav Sidel
EEcryduevov &pvnTIKOY &piBuov.

2
“Eote .X. 7 V—8. AUth elven —2, 8i6m eiw;u (—2)p=(-2) (-2)
(—2)=-—8. TlapaTtnpolpev Spogs o1l 3Efvc:u ¥Y8=2, &ém elven
23=2-2:2=8. ‘Emopéves Exouev YV—8=—V8.

* ‘H ebpeots Tis kubikiis pifns &piBuol Ednuoupynén xard T& peoa Tiis 5ns
txaTovTasTnpibos . X. kupiws &mo THy dvalnTnotv Tiis AUoews ToU TwpoPAnuearTos

ToU OSumAaciaxcpob Tob xifov, TO Omoiov koAeiTar « Afjdiov TWpSPAnua », -
3

BnAadh Tiis eUpéoews ToU X, MoTe v& elvar x*=2a? f| x=a/2 kai Tol TpoPAnua-
Tos TT)s TPLXOTORNOewS Lidg olacbfimote ywviag. Ta TpoPAfpara almd, kabis
kai TO ToU TETpaywvicioD Tol xixAov, dimoyxdAnaay Syi pdvov ToUs padnua-
TikoUs TH§s TaAds émoyfs, dAAG k&l ToUs TOTE poppwpévous kUkhous, &l TAfov
8¢ kai SixomHous pafnuaTikoUs SAwv TV Tponyutvev ywpdv. "Amedelyxbn 6T
T& TrpoPAfjpaTa alTta Sév elvan SuvaTdy v AuBolv pi pafnuaTikiy dxpiPeiay kai
p&AloTa poévov pE THY XPNOIHOTIOINOIY TV Kupiws yewpeTpikév dpydvwv Tol
kavdvos kad ToU BiaPriTou.
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"Ex ToUTou kal &AAwv Opoiwy Trapadelyp&TwyY OUVEyousy OTL :

‘H pila mepirtig TdEewg dpyntinod dplBuod, eival dpvntixy
xoi dmoAbTtwg lon we ThHy pilav thg adtig TdEews TobL dvtioToi-
Xov &moAvTou dptbuol.

313. Aci€ore 611 TEoa pifa Tiis 1 &
elvan 0. Avecerf ;

var +1 | —1. Awarl ; TT&oa pila ToU O

314. EUpete 1& tarydpeva tév |9, V36, |
3
315. Elpete T1& 57}.4, a—‘!,"-ci'z, C'r_f}'é‘].

316. ‘H lodétns Jo?=a méTe elvon &xpiPris ; Avocrl ;
6
317. ‘H ioédmns V(a2)P=a2 elvan dxpiphs kal Siocri ;
St o 2
318. a') EUpete T6 &Earydpevov 4+ Jl6+)—27—)—-32
3 . 3 " 5 3
Opofws Ta: B") V4+ V8—V16, Y') V2732 8) V(B
3 3
Vxt,  or) V36+Y=8, &) V125-Véd, n') G+HVDHE-V2), @) V=

§ 141. "Iva pila &moAvtou dplbuolb VLW elg SOvapiy,
i

va 0Qwy] f Omdppiloc mocodTng eic THy Sdvapiy Tadnv.

u p. =
sopev SnAadt) 61 elvan (V o) = VP . (1) Ardmi &v Tds Trapa-

el§ qUTaS Uyoowpey s THv B Svauty, eUpiokoper EEaydueva ioa,

&pa kai ol dpifuoi avTol (s dudonuol ) elvan lool. Tlpayuar: elvan

[V oy S =rar=ler = ot (&)=

[apatijpnois. ‘H cvw i8i1oms Bev dAnBeler &v TrpokeElTad

dix ThHv dpvnTikny pilav éxdoTns &pTias TGEews BeTikoU &pi1Bpol.
A1dT TOTE, &V UweBf 1) pila ot els dpTiav SUvauv yliveton Oe-
TIKO Gpifuds, &v®d av Uwwb) updvov TO Umdppilov el
BUvaply, pével &ploTepd ToU pilikoU TO TrpdoTipov —

APVNTIKOV XTTOTEAETHA.

Katwtépw v Ymdppilov moodtrTta Bd GroBétwpev Betumyv,
éx Tov 8o 8¢ plldv éxdotng dptiag TdEews Betinol dptBpob B
Bewpobpev wovoy v Betinv.
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§ 142. "Av eig Ttov 8eixtnv THg pilng xai ToOv ExBétnv g
Suvapews Grroppilov moodtyTog ( BetixTg ) Omdpyy xovdg mapd-
ywv, duvapeba va tov mopadeidwpev.

30 3
My elvar Vo2 = Vod av o)0.A16m1 dwolvTes T péAn Tiis io6-
TnTos artiis €is THv 3 -2 &Uvapiv eUpiokouev loa EEaryopeve, &pa kai of

32
&pifuol olrol dos Sudonuor elvan ool . Tlpdryuart Exouev (Vas? )32

3 u o
—ao? kad (Voo )32 (a)?=cc2. ‘Opolaws &youey Varri=( Vo ) = .
Kai dvnioTpogws :

Avvapeba vd mollamAaocidowpev TOV deixtnv THe pilng
xal Tov €éxBétnv tig Omoppilov mocdtnTog ( Betixilc ) éni Tov
adTov dptBudv.

‘H &wddeafis tis 1816 Tos alrfis yivetan &mrws kai Tfis mpon-
YOUPEVTS.

§ 143. "Av €ig v Umoppilov mapdoTaciy VTAPYN TAPEYwWY
Betixdg pé€ €xBérnv Sraipetodv Sua Tod Beixtov THg pilng, §0-
vatat vé €Eaxff) obtog Extdg Tob pilixol, Aol & fxbétng
Staipebn Gra Tol Seixtovu.

TT.x. elve \/a“B=a\/B av 0. AidT Egopev (\:‘rd“‘ B ) =a B Kkai

o u
(VB )i=a* (VP )'=c"p. Kal dvrioTpdows :
Hapdywy Tig Betinag éxtog 100 pilinod Sdvatar v eicaybi
évtog adTol, dv SYwhi] eig ™v Sbvapy Thv dplopévny Gmd Tod
deixtou TR pilns.

M. x. elven NG I T N Tg .V p= \,"rEx_-‘--S kol 1) &modeifig ‘
yiveton ouoiws, @s auwTépw.

Naoxnotc

519. \'AsrAoronioaTe Tas kaTwd TTapooTaoEs :
s )
2 S S Al i
&) Vel Vob, Va5, Yaiv, |54, V4.
5 1 v _ 2v41
822, Vobv, Jodvi2
5

~ 5 1
) V5%, |}
s e S

") Ve4, Vi2s5t, V332
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8") Via*—2ap+p2)®, V(c2+4cp+4p2)¢, |V (4a2-+20ap+25p2)".
¢) V(e®+32p+3af21p%)2, V(B3 +12cp+6cp2+Ppo)°.
o) T: V7, 11:¥11, a:Va (@+tB): (aFp; (e=1) : Vo1,

§ 144. Awx vé éEaydywpev thy pilav &AArng pilng moootnTiog
Tvog Betixig, dprel va moAdamAacldowpev ToLg deixTag TOV
pll@dv xai v& dpriowpey wg VTéppilov ToodTNTA THY ALTRHV.

4
e NG A

MM.y. eiven Va=V a A6Ti &v oi dlo oUtal TTopaOTACELS
Uwwlolv els Ty 4-3 dUvapy, §idouy loa eEaydpeva, &pox kad of Trapa-
cr—r(msv; aUtai ( dos TraploTdvovcan &prfuolus Spooctipous ) elvan -

ﬂpcq/uom sxo;.usv

(Vva' V(va)) (Vo —a xai (Y&)** — o

§ 145. Pilug Betixdv dplBpdv pé dragodpouvg deixtag duva-
peba va tpédwpev elg dAhag loag mpdg oadThg @é ToOV adToOV

Seixtnv.

3] )

“EoTtwoav m.x.al pifar ¥V o,V B, V y &mov a, B, ¥, SeTixoi. 'Eraidn

TO £.K.TT. TOV deikTV 2, 3, 4 T&Y prdddv elvan 6 12, &v Tous ékbétas TV
Utroppifev kal Tous SelkTas TGV p1LGY TTOAAXTTAQO IGT WHEY KOTQ OELPaV

¢mi 6, 4, 3, &vti TéV SobévTeov AapPdvopsy T& loa Twv &vticTofyws
12 12 12
Ve, VB, Ve
*Ev yével, 1| Tpotr) pifik@v els &AAa Exovra TOV auTov SeikTnv
yivetan Koreo‘os kol 1) TEOTT TV ETEP@IUNY KACUXTWV Ei§ OMWVUNA.
v v v {
ﬂx T& 14 @ kai V P Tpémovran els T& Va'kad VBE. Ta Va

uvp uvp uvp

Vﬂ } Yy Tptmovran els T& V P, V BEe ¥ ¥ k.ok.

§ 146. To ywopevov 7 T6 mnAixov plldy Betix®dv dptBudv
pé Tov adTov Seixtny loobrar pue pilav Tol yvopévou 7) Tob -
Aixov TéOV Omoppilwy mogoThTwY xal pé Seixtymv TOV TOV Ta-

payovTw@y.

b

pElR e Sl
My, Ve VB. Vy= Vapy. Aidm, &v ai (Sudonuor ) obrad Ta-
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POOTXOELS O\ymeoﬁv Eig 'rfw u B\Jvauw Sidouv efayopeva ioa.

Mpdoypoarmt Exopev | Vct \/B Vy (ch ) 'Vﬁ}"- ( Vy Aor.[3.y.

kai Vd-B-Y) -a-B-y. ‘Ouoicws Exouev Vor VB b— \/ =
i P
7} 8¢ amodeifis ylvetar opoiws. Katd ToUra Eyousv :
¥2.V3.¥5- 130, V32:Y2=V322=Vi6 = 4.

§ 147. o') ’Edv BfAcopev va elpwuev 1O yivduevov §| 16 TrnAi-
kov pilik®dv £xovTwy OBiapopous Beiktas kal fetikd 7| &mwéAuTa
Umoppila, Tpémropsy aUtd el &AAa Toa Twv, ExovTa TOV odrtdv Sei-
kTN kai drkoAoUdws épapudlopev THy dvwTépw 1816TnTa. Olrw B&
EX(.OLIEV T X

12 12 12 3 o 6 6
V5. v 2=V53.¥V21=V52s, V20°:V5=V20%:V5=V20:: 5.
‘H &orywyn Tiis pilns xA&ouaros &vayeton eis THy Saywyhv
Ths pilns dxepaias TapacTaosws v yével, &v Tous Spous ToU KA&opa-
TOS TTOAAXTTAGOIGowWUEY £l KaT&AANAov &piBudy, GoTe & Trapovo-
uco TS v& EXT) UTrdppifov mogdTnTa SYvawiv pé éxfErny Tov Seikrnu
THs pifns. Odroos Exousv Y-

4 4

/5 10 yio _ yio

V? = I TS
]'."24

levikés, & O TTAPOVOHCTNS KAQOUXTIKTS TTapaoTacEws Sl
pilikoy, ToAAaTrAaci&lovTes ToUs Spous oUTiis &mi kardAAnAov
TapaoTacily, Suvdusba va petorTpéywpev Ty Sofeicav gis SAARY
ué TapovopaoThv &veu pifikoU. Tly. &v Eywpsv THY Trop&oTaoiv

T kai TToAAaTmAacidowpey  Tous Spous aUTiis &mi ThHv culuyh
+1'

napdotacty Tis o«+VP, fitor &m THY VB, (& UYmeTibtan
a—V B=£0), evpioxopey
A s on ) S, o )
at+Vp  (a+VP)(a-VB) B

’Aocxfocerg
320. N& &mAomombfolv al k&rwd TapacTdoss :
12
YnepromoiBnke andé To voTitouto Ekmaideutikig MoMmikrg
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o) V54+3) 54—V 6 - B) V45a® + V124a® — | 3203,

1145 12259 112132
C T e Ve T

( 32,L-" Eis T&s k&bl mapooTdoss & mpd ToU pifikol Trapdywv va eloaybh
KATOAATIAGS EvTOs olTol :

) xV==1, B35, )« ﬂ 5)2\/?, 5)7\/49

ﬂ N& Tpamolv ai ké&rwé pifar els loobuvduous alréy Exoloas EAdyioToY
kowov Belktnv :

S e T Ceade = 12 3__ 6___ s
) Te Yo Yo 8300 Vo ¥r 7ils 1B v
323. Né& yiv érlT?\o*lTol'ncng '!'C::V piL&v :
S 2u
a’) V64 B V43 Y) Véd, &) Yau .
j24  N& sUpefolv T& ywousva

30l 4 5
a)Vs V20 ﬂ)Wlfz y') 15*13‘0* 5) Y& Y a
o= 3
e)vw\/ c-r)V2o= Y5crf5 135 Zy ¥5-12-
b
| 325 Nor eUpefolv T 1111?\11«::
¢ 5 3
Bl BT P ) }'7000 1875, ¥ V\‘ Vx. 8) Véad: | 2.
RN 1 3 3
| 326, N& stpedy 76 o) (Va+VB—V Y5 B) @Vx+8/50) '
3 4 4
Y9 e+l a—Va) -V
327. Ta karwd kKAGopaTa v Tpamolv els iooblvaua aUTdv pé pnTovs Tra-

POVONCTTES.

3
) 75 B V3 e %_lr__’ &
£ Ve V3

2. AYNAMEIZ ME EKGEM/K—KAT"‘;&ATIKOYZ

xVx2-1
x+Vx‘-’——T

1
§ 148. "Eotwo &1 Exopev TOV «?, Smov TO a TraploTavel &-
25
p1Bpdy Tiva BeTikdy. ‘Opifopev 6711 1O o ? wapioTdvel THY SeTiKNV
i U
TeETporywVIKNY pifav ToU «, fiTol BéTouev a?2=Va &= (V¥ a)?

9

=a, &pa (u_%) —a.
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Kara TaUTa :
i t

42-V4=2, 92=Y9=3.

1

"Av 8087} 1O oV, #v® elvar v )0 kai dxépaios, Spilopev OTI
1 ¥

a ¥ =Va, UmoBéTovTes Suews a )0 Stav & v elvan &pTios, 8Te Exopey
i)\' Vi oX ELI
(o f:(\/ or) =a, &pa (o ") —a.
I8

"Av Exwusv TO a v, #ud elvan p kai v axépaiol kad BeTikof, Bé-
B v

B s L0
Topev @ ¥ =\ ot , UmrobéTovTes & »0 &v v apTios, OTe Eyouev (oc ") =

Z(\Vf&r)v:a“ ; TYTO1: (c(%)v=qy y

EE &AAou TropotnpoUpev OT1 TO

1 1 u 1 / I \u i v v T
Ty e WS e el S e ot ey
= Y=o Ne =il )V =No ¥ /}ymEor ooV = Vad="\Ya)-
‘H TeAevtaia iodtns loyvUer &veu mepiopiopol, &émedn Gewpou-
pEV &k TOV dUo pilddv EkdoTns dpTias TaEews povov ThHv BeTikMv.

3

OUtws ExOouey 100 2= VTO@‘= \/ 1 000 000= 1000.

Ex TV &vwTipw OBtyyoUpevor Bibopev Tov &Efjs Opioudv TTs
Buvdpuews oXeTikoU &pifpol pe &xBétny Betikdv kAdopa.

“H 8Vvopig dptBpod peé éxbBétyy xhdopa €xov dpoug dxepaioug
xai Betiwolg mapiotdvel ¥ thv pilav t™Hv €xovcav deixtnv ToOV
Tapovepac TNV ToD xAdopatog xal Undppilov Tov &p1Bpoy pé éxbé-
v ToOv &pibunThv Ttod wAdopatog ¥ v Sdvapiv pé Bdowv v
piCov ToU dpBpod v €xovoav Seixtnv TOV TagovopacsTHv TOD
»Adopatog xal pé éxbérny Tov &pBunTiv adTob.

§ 149. "Av 6 ixfftns ThHs o ¥ SvTikaTaoTodf Wi TOV icodlva-
uév Tou *:,—; ToU p maploTdvovTos dpifudy dxéparov kai JeTikdv, elvan
8¢ &mi wAdov kad O a BeTikds, O& Eyopev

D | i
a V=a'P, 1T elvan o Y =V\a! (§ 148)
wp Vo
&G kol a'P=V U (§ 148)

= Crcx_“ (§ 141).

WnoionoiOrke amod 1o ivotirouto EknmaiSeuTikrg MoAmkrg



180

‘H iootns ot Spews 8tv dAndeimt &v a ( 0. O¥tw . X.
1 2

1 3 =
(—2)3 £ (=2)8, &6m (-2)7= V=2=—V2(0, v (—2)¢=
6 5

=V(=2)*=V4)0.

Ko’ Spoiov TpdTrov duvdusba va Beiwpesv kai &AAas iBiéTnTas
TGV piidv ,kabos kai va Tpéwwuey pidas els dAAas éxoloas TOV aUToOV
BeikTny, UmobétovTtes Spws TV Pdowv a Betikiv Tpds  &ropuynv
XovEpoe1BiY cPoAu&TwWY.

| o

i
§ 150. ') “Eotw 871 Béhopev va dpiowpey T a 2. Asyduevor
ToUTo s SUvaply ToU o kal UmobétovTes &T1 1) 1816TNS TOU yivougvou
TV Suvapewy ToU avuToU dapifuol ioyuel kai OTav ol &xbéton slven
BeTikol i dpvnTikoi KAaopaTikol &pifpoi, Exousv
e 1 X
TE LT e
AraipoivTes T& ioa uéAn Tis ioétnTos a.a 2 =1 Bia ToU
1

1
e e T T TR
a?, ebpiokopev ¢ = = ——, flTOl @ = ——. "Opoiws eUpioko-
) (¢ Lo
o
= 1 1 x : ; el -
MEV & =-—= (dmou TO v elvon QeTikds kai GxéEpaios Apt-
ee T " \ler
! : o e 1 1 % : : i 5 ;
Buds ). Kal yevikdds o == (&v T p kai v slvan BeTikol

o' Yo
xai dképanol &pifpoi Biagopor ToU 0 ). "Hror:

‘H §Vvapig dptBpob ( 54 0) pe éxbétnv SobBev dpvnTinoy xAa-
opo moploTdvel xAdopa €xov aplbunThv pé v povada wapovo-
pactiy 8¢ SVvapiy Tol adted &piBuob Exovcav éxBétnv Tov dvTi-
Betov toL dobévrog.

Ot m.x. EXouev
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ot’) Tod 8prov Tig v duvdpewg moocdtmTog petaBAnTig
icoOTaL wé v v Sdvapiy tod opilov THg peTaBAnTis.

A1éT1 &v elvan opx=a, 8& Expev op(x¥ )=0p(X.X...X)=0pX.0pX...

= (opx)¥ =x.a...a=a’, fitor op(x¥ )=(opx)’ =a".

T') T 8prov Tijg v pilng petaBAintils Tivog mocdT)Tog igol-
Tal pé THY v pilav tob dplov Tig petafAnTig.

n') *E&v 800 petaBAintal mocdétnTeg AapBdvovy igag Tipag
avtioToixwe xai éxdotn &y Sptov, Ta Spid Twv elval loa.

*Eotw 811 ai peTtaPAnTai X, W AcuPévouv loas Tipds &vTioTol-
Xous Kai opx=c, opy=p, ToTe elvan a=p, fiTor opx=opy.

8") *Eav ai dvticToryol Tipai petafintdv mocomiTwy EXoLy
otaBepdv Adyov, éxdoty 8¢ TovTwy Exp dplov (5£0), 6 Aéyog o0~
Tog loobTal peé Tov Adyov TGOV Gpiwy TwY

*EoTtwoav X, W dUo peTaPAnTad ToodtnTes kai opx=a(=5£0)"
opyw=Pp(=£0). "Av glvan -$=p oToBepov, TOTE glven %:p, fiTol :

e SIS O
E= B opp

I'. TIEPI AXYMMETPQN APIOMQN

§ 154. "Eortw 6m InTeiton 1) TeTporywvikn) pifa ToU 2. AU
Btv elven dwéponds Tis &piBuds. Adti, 1°=1 xai 22=4. "ANN ouUTE
Utrdpyer &AAos Tis &piBuds &k T@V péxpl ToUde yvwoTtdy, Tol dmoiov
T TeTpycwvov looUtan pé 2. Aidmi, &v UmroBécwuev 8T UTrdpyel
ToloUTOS &pifuds Sekadikds Kowos 1) TePlodikds, aUTos SuvaTal va

o . BT x . = A .
TapaoTali pE kA&opa &udywyov, foTw & ToUTO TO L ToTe

> A Eh g e 2 P SR
B& elvan = =2, 1o émoiov elvan &BUvaTov, &meldr), &eoU TO = elvan

dv&ywyov, TO % elvan dvérywyov kai 8tv Buvaran va looUrtan pé 2.
T& ot TraparrnpoUpey kad Six Ty V' 5, Ty V7xTA
*AvalnToUvTes THv V2 oynuaTifopey Tous &pifuous  1-1,1-

1,2.1,3-...1,7-1,8- 1,9:2 xai oynpaTifousv drkoloUBws T& TETPLrywva

ToUTewv 1-1,21. 1,44. 1,69 2,25... TlapaTtnpoUuey &T1 008ty ék TGV Te-

Tpaydvwy aUTdy loolran pé Tov 2 kal ém1 & 2 mepiéyeTon peTabl
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TV 1,96 kai 2,25, TeTpaydvewv T@v 1,4 kai 1,5 Vo Siaboyikdv
TRV dvewTépw apiBudv. “Hror elvan 1,42¢(2(1,5%

Zxnuarifopev Tpa Tous &pifuols 1,4. 1,41. 1,42. 1,43......
1,49. 1,5. ’Eme1df & 2 &év dlvaron va looUTtan pt o TeTpdywvov £vds
€K TOUTwv, TepIEKETal LeTafU T&V TeTpaywvwy BUo BSiaBoyikdv
& T®V &piBuddv aurdv. TMpdypam &v oxnuaTicwusy T& TeTpdywva
TV &pifpddy ToUTwv, eipiokoupey &1 elven 1,412(2¢1,422. “Etroué-
ves | V2 mepiéyeTon peTafy 1,41 ked 1,42, ‘Ouoics rpoyxwpolpsy
Kai eUpiokouey 811 1) V2 mepiéyeTan petaly Tév 1,414 kad 1,415, EVed
ol &pifuoi alrroi Siapépouv kard &v XIAlooTéV. "Av TTPOYWPTICwWMEY
axoéum, eupiokopey 61 7 YV 2 meP1EXETaN PETaEU SUo &piBuddv, ol omroiot
Biagépouv kaTa Ev Béxartov XiAooToU, Ev EkaTooTdV YiAlooTolU kad
oUTw kafets.

Ev yéver Aormrov, &v TPOXwWETowuey opoiws, 8& elpwpev &1 1
\/f'rrepléxrrm peTa§U dlo &pi1Buddv, ofTives Biapépouv ATOAUTWS Kot
wiav Sexabikny povéda THis TeAeuTadas T&Eews, THY Smrolav Trepié-
XOouv kai Emopévews 1) Siagopd oTn SUvartan va yivn Scov 8éhouev
uikpa (&v éarxoroubriowpey dpkoUvTws). “Apa, EkaoTos TGV SUo
ToUuTwv &piBpdv katd pelfova Adyov B& Siagépn &moAUTws &rd ToV
&piBudv TOV TrapioTdvovta THY V 2 kaTd TroodTnTa Soov kai &v
BéAwuev pikpav. Ak Tolto Aéyopsy 811 1 V 2—ut Oplov Evds TV s G
eUpiokopévewy apiBudv, fjTol Bswpolpey dog V2 tov fva ix Téw WS
dvwTépw eUplokopévwv Gpifudv: Exsl 88 alrds &meipa Sexadikd wn-
ola pf) Teprodikd, S16T1 EAAws & &p1Bpos alTds S& RSUvaTo v Tra-
paoTalf] pé KAdoua, TO otroiov elvon &8UvaTov.

Tov &pi1Bpdv odrréd, & dmroios TapioTdve Ty | 2 kaAolpsy dobp.-
LETROV.

ToioUrous &pifuous eUpiokopey kai els TNV MewueTpiay kaTd THY
HETPNOIV TV KaAoupévwv dovppétpwy peyebd®dv mmpds ThHv pova-
Sa UETPTOE®S cUTEV.

’Ev yéver xaloDupev dovppétpouvsg aptbpolds éxeivouvs. ol-
Tiveg €xovv dmelpov TATBog Sexadindy Ynpiwy wy mepLodindv.
Kol elven Bemikol fi dpvnmikol, &v &xouv Tpd alTdv TO ofjux +
(] oUdtv mpoonuov) fj TO — Zuppétpovg 88 kaAoUuev Tous péxpt
ToUde yvwoTous &pifijous (dkepaxious T) kKAaopoTikoUs £v yével).
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Kora taUra fi V 2 elven &piBuds &oUupetpos, & 1,41421 xorrd
TPOCEYYIoW Evds EkaTovTdkis YIAlooToU. ‘Ouofws ol apifpoi 2,
14159.... wad 2,71828... elvan &oUpperpor (Eyovres &meipar Sexadikd
yneia pf eplodixd).

Kaficds yvewpilousy & Tis ApifunTikss, Sexousfa ouvnfews
&T1 oi cUppeTpor &piBuoi SUvavTan vk yivouv &md Ty povdda R
kal &wo T pépn avriis 0,1- 0,01- 0,001..... Sk THs ETTOVOAT) YEWS
aUT@Y s TpoofeTéwy, Trpds 88 ST Umdpyouv kAGouaTa, T& OTroic
slven Toa pé &piBuols ExovTas piv &meipov TrATB0s Bekadikddv yneiwy,
T& oola Sues EmavaiapuBévovTal &rd Tivos kai £ETis duolws kol kaTd
Y oy T&Ew. Of ToloUtor &pifuol Aéyousv &mi oxnuotifovTon
Bix Ths EmavaAfpews ©s Tpoodetiwy TRV (&reipoov T AT BoOS)
BexaBiké@v povéaBewv 0,1- 0,01- 0,001 k.T.A.

Kot® dvédhoyov tpérrov Seydusda 611 :

Zdvodrov mAfBoug éx TdOV adtév dmelpwy Sexadixdy povd-
Swv, €€ éxdotng TV dmoiwv Sév elval mepioobTepat THY €vvéa,
Bewpobvrar g &ptBuoi, dcadinote xai dv elvar ta Yypia, Si1&
TV omolwyv ypdpovtar obrot.

Kad per& mv mapadoxfiv Tév douppétpwv &pifuév Bey ueda
STt SixrnpoUvTan oi dpiopol T&Y Tpafewv & alTdv, 65 kol &l
TV ouppéTpwy, Seikvleton 8¢ 871 elven Suverrd) 1§ mpdofeots, 1 doali-
PETIS, O TTOAACTTAQTICTUOS (xai ) Uweoois els SUvouv) ked Siaxipe-
ols 8Uo olwvdfimoTe &p1Budy P (B40). ’Emrions Sewwiertan, &
ioxUouv kai &’ alrév of BepsAichders i816TnTes 1AV TpdEecov.

Eis T&s wpddeis TV doupuétpov apifpddv TapodeiTropey T
Sexabika ynoela airdv &wd Tivos kad &€fis. OUtwos Eyopev ouppé-
Tpous &pi1Buovs, ol étroior elvan pdvov kot TTpoctyy1ol icol i Tols
&ouppéTpous. “Emri Tév OUHUETPpmY 8¢ ToUTwv EKTEAOULEY TS Tp&-
Ee1S KaTa TOUS YVwoToUs Kavdvos.

"Ap1Buds Tis BeTikds oUppeTpos (Ypoupivos dos Bexadikds) AéyeTau
peyadVtepog &AAou ToloUTou, & &moios AéyeTan pipéTepog TOU
TpWwTOU, &v TrepiEXn TO oUvoAov TEV povdSwov Ek&oTTs Sexadikis
T&€ecws ToU SeuTépou kai &AAas &xopun, kafos & 2,5349 efvan ueyoAU-
Tepos ToU 2,53438956.

§ 155. Avo &piBuoi Betikoi oUpueTpol Aéyovtan Yoo, v Trés
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&p1Buods dxépatos i KAaopaTikds, & OTroios elvan pikpdTEpOs TOU Evos
ik ToUTwy, elvon pikpdTepos kol ToU dAAou. OUteos ol &piBuol 1 kad
0,999... elvan ioor. Aiém EoTtw &pi1Buds Tis pkpdTEpos This 1 ). ©
147

50 . v ] i v s 059
Ve AUTds elvan pikpdTepos kai TOU a5, gmaidn & WEv {545 Siapépet

e o &t L KOrTax L nT epiocooTepov. ‘Etropé
1co0’ © °F 1@ T b TR B

& &mroios elvan pikpdTepos ToU 0,999, elvanr dxodun pixpod-

&mo TN | kord
VoS © e

148’
Tepos kad ToU 0,9999... ‘Opoicos SewkwieTton kai TO dvTioTpogov
ToUTou: SoadnmoTe 8¢ wneia ToU 0,99999... xai &v A&Pwpev, TTPO-
kUTrTEl &piBuds wikpdTepos TTs Hovddos, dpa elvan 1=06piov 0,9999....
ko Bétopev 1=0,999... xad 0,01=0,009999... k.T.A.

Kora Tolra 8Uo &pifuoi fetikol oUupeTpol ypopuévol s dexa-
Sixol 6 elvan 1ooi @ lov. "Av évta T& Sekadika wneia Tev Tiis aUTils
T&Eews elvon T& oree §y 20v &v Tiva pév wnela Twv &rd ToU TrpaTov
ko 8@ EETs elvan ko oelpdy T& o Kad TO &uéocos ETrouevoy wneiov
ToUTwv ToU évds &pifuol Biapépel &md TO dvTicToixov Tou (TS
olrTfis TéEews) ToU GAAOU koTd povdda, Ta Bt Emdpeva wngic ToU pev
ExovTos TO pikpdTepov #k TV &vicwv ynelwy evan wavTa 9, ToU 8¢
&AAou TrévTa elven 0 (& étroia kal TrapaeirovTan). "Av 8év cupBaivy
ToUTo, ol &pifuoi elvar &vicor. OUTw Tr.%. of &pifuoi 3,1539999. kai
3,154 Bewpolvton 611 elvan Tool, kabBdos kai oi 0,54327 kai 0,54326999,
tvdd oi 3,1452... xai 3,1478... elvon Gvicor kai 3,1478...)3,1452...

Hapatypijoerc. ) Mé Ty Bonfeiav TGV Tponyouuévey Suvdueia
v opicwpey Ty loétnTa kol &vicdTnTa kol pE GouupéTpous &pi-
Buols. TT.y. & T&®V dovppétpwy 3,14153... xai 3,141298... & o' elven
ueyaAUTepos ToU P

p") Oi &piBuol otV P kad y+V 8, émou «, y oupperpor of 8¢
B, 5 Betixol xai oUppeTpor &GAAX un TéAsix TeTpdywva elvar oot
podvov &Tav a=y kai P=38.

Mp&ypatt. ‘H ilcdtns at+V B=y-LV8 icoduvausl Tpds THV
(a—y)J.—ViB:V §. ‘Emropévas, Six v &Anfelm Trpémel OTToBTTIOTE
v fven ((a—y)+V B)*=8, 8nA. (o—y)*+ B+ 2(c—y)V B=35 A
2(a—y)V B=6—P—(a—y):. "Av fiTo azYy, Suvdueda va Sicapiocwpey
T& SUo péAn Sid o—y kai ouvumepaivopev 6Ti B& Empeme v AT
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Aoxfoetrg

1 1 3 1 3
328. Ti onpaival a') « 2; Byt = % y') @ B; &1y 32 4 ]2;
1 1
399 Efiens ks a')(B—Z—T) -(3_2 ) ﬁ)(cx-hB—_) ( —T)
’
. __1‘ ,__,L __‘]_ _‘I_ AHE ﬁ,], 2
Y’(2 243 2)'(2 = 3)- 5)( 2+3 2+1).
S S 13
£) a®B.glid.g—02 aos sl o n') o2 o 08
4 1
8) o ialR SRR B

330. ‘Opoiws & : ) (cx_ _12")1_, B (C(T)—_‘::", Y) (a—.z_)_-;’"-c: -g
1 1 1 1 1
7 4

-? g Hh = = —a e —

5325 216 T, £)49 2.9 2, gr)49 2.5 3956 4955 2
1 1 1 1
e L S Ld
IR 1950 2 14y 2
E B T ey
=2 SR
8 Fo7 144 2 _¢4

331. N& Tpamolv al k&twd Tmapactdoes &ls lgobuvduous Twv pé pntous
'rrcxpovouo:o-ré:;.

x+Vy ~ B BV o Sl i sV aFp+ ¥ ap
C() Y—V B) G+V—? A Y I‘r?_v‘;@ l’fﬁ-i-ﬂ__—}rdgﬂv
; 4} 5—-20 S 812 —12)6
£) == == o) Le e e e R e
o 1 1+) 2 43 1—V2
=T A—SV =

3. IIEPI THZ PIZHE MONSQNYMSQN

§ 151. MNvewpilopev &11, dix v& Uwwbi) yivduevov Tapaydvrwy
el SUvapiv Tive, dpkel va Uywwdf) EkaoTos TV TrapaydvTev ey
Thv SUvaplvy ToUtnv kad va moMamAaciocBolv Ta faydpeve,.
Kara Talrta, &medn) 170 Terpdrycwvov povevipou Tivds elpiokeTal,
&v BimAaociaowuey Tous ekbETas Ty TraperydvTwy avTtol, EmeTan &1 :

Ava va ebpwpev ™y Tetpaywvumy pilav dxepaiov Tivég po-
vwvipov dpxel va Stalpéowpev Tolg ExbBétag THV mapaydvTwy
adToD S Tob 2.

1 1 1 1
OUreos Exopev V25aP?y5=252.(ct)? - (B2)? -(y*) 2 = 5a2y>.
“‘Ouoicos V 16c2p+= 4ap?
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Kaf’ Opoiov Tpoémrov &8&yetan kai 1) TeTpaywvikn pila kKAc-
CUQTIKOU povwwiUpou, e&v e€aybf] 71 pifa ék&oTou TV Spwv alTou.

e

OUtew Tr.y. &xouev Té62et Ase2

‘Eqv mapdyovTtds Tvos 8fv  EE&ynTon 1) TETpaywwikn pila &-
xpiPdds (SnAadn, &v 6 &xbérns Tou Btv Sicupfitan Six 2), &ornvopsv
e’ olToU onueiopévny Ty mp&Siv 7| é&v elvan Suvatdy, &vaAvopesv
ooV els TapdyovTas, doTe v& EE&ynTon 7| pila TouAdyioTov Evds

OUtw m.y. Exouev V 24Py —V4.6-0*BBy— 2B\ 6Py
Ao w ) cels

332. N& eUpebf] 7 TeTpaywvikn pila Tdv £Efs povevipwy :

‘ N .~ BPy?8% oy 32eEBly?
208 —= o2p2 :

a’) 6daty2pt, B) 5 B2y, v B 5y 2
1 e Ox 2y 3c2p3yn*®
gy °T) gaaipe’ &) Teessips

333. N& eUpedf) f) kuPixn) pifa T&Y EETjs poveavipwy :
: . . : BByt 8 ﬁY
6300 —64a5p3 o B
&) Bapeys, B) —64aBly®, v)- 5L, By

B’'. IIEPI OPIQ2N

§ 152. ‘Opiopds. o) Méyebos fi ToodTns AéyeTcn p=Ta-
BAnTh pév, v AcuPéun Sicpopous Tiuds, otabepd B¢, &v  pévn &-
ueTaPAnTOs, EvEd GAAal, peETA TV OTolwv ouvdéeTanr, pETaPSA-
Aovtal. TI. x. ] dxTis &vds kikAov, TO &fpoloua TGV ywwiddv Tpi-
yowvou Tiwos elvon oTofepad TTocOTNTES, VR TO ufjkos Tofou kU-
Khov T 1) &l Evds éumropsluaTos &€opTéTanl duTioToliyws &md Thv
dkTive ToU kUkAou fj &rd THv Tiunv mds povddos clTol.

B') Aéyopev 6TL moodTNg Tig peTafBAnTY) Aapfdvovca dmel-
pov mANBog Tipdv Eyel Bplov 1) Teiver eig mocéTNTA Tiva cTabe-
pav €av ai Tipal THg petaPAnTRg dmd Tivog xal €’ EENg dmoAv-
Twg Bewpolpeval, Siaépovoty éxdotn TR otabepdc xaTa
mocotnTe, Ocoy Bélopev pixpdv.

‘Eav oupPaivny ToUto, 1 orabepa oUrtn TroocoTns AsyeTal 6plov
™S petaPBinTijs.
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Mopadelypora : lov. “Ymofétopev &Ti év xivntov M, xivoUusvov
&t Ths evfeias AB (oy. 15) &uoywpel &k ToU A SizuBuvdusvov Trpds
& B kai Sicoypdger els 1° 16 fuiou Tijs AB, ofdvet B¢ eis TO on-
uetov M’ xeipevov els 16 péoov Tiis AB.

A 8
M (el e

Kivoupevov Opoiws @bdver petd 1° dxdun els 16 M péoov T
M'B’, perd 1° @Bdver els 70 péoov M™ Tfis M"'B kad mpoywpei duoicws.
Eivea gavepov &Ti TO KivnTov, Trpoxwpolv olUrtw mpds 1o B, mAnci&-
Ze1 oo Bimuekdds, AN’ oUbémroTe gbdver eis 1o B. ‘H &mwdoraois Tol
onuefou A &mwo TS KwoUpevov onueiov elvar ToodTns peToPAnTH,
Tfis omolas ) Twh aUf&veTan Binvekds kal TANo1&der Ty oTabepdv
daréoTaciy AB, £xel 8nAadn Spiov v AB. TouvavTiov 1| &méoToois
ToU onueiov B &wd 7O kwvoUpevov onueiov elven &mions petaPAnTh
TToodTns, AN al Tipad Tns EAaTTolvTan kaTd THY kivnow kod TTAN-
o1&louy Binvekdds 16 0, fiTol Eyel Spiov 16 0.

20v. “Eotw 6 Sexadikds &pifuos 0,3333...... , © &moios SUvaTon va

i e e
YPOPT] KXl CUTW ’IT)' T 1-6_0 = To00
‘H mipn éxdoTou TOV KAQOUATWV TOUTWV WeT& TO TPMTOV

g ek = ’ < ‘ o = .
elvar 170 — ToU Tponyouvpsvou Tou. ‘Emopévess, &tav fewpolipey T

10
KAGopaTa TaUTe, duvdpeba TpoxwpolvTes dpkoUvTws va elpwpuev
gv KA&opa, TO oTroiov elvan doov Bedopev pikpdy. “Hrtor of Tipad Tév
BiaBoy k& ToUTwv KAooudTwv EAaTTolvran kol Eyouv Spiov TO
undtv (BecopoUpevon s v &melpov TATfos Tiudv).

Té &Sporloua KAaoU&TwWY TIvdY &k ToUTwv elvar, g YVWOTOVY

: Sy % . =3 T
ék s "Ap1IBunTikfs, wikpoTepov TOU iy % Kxi ooV TTEPICOOTE-

pous Gpous TrpoctéTousy Téoov TANCIGLOpEY TTpds TO —i !

A va Bei€opev 611 TTOodTNS TIS HeTaBANTN X (Aappdvouca
&reipov  TATIBos Tpdv) Exer Splov mogdTnTd Twa oTafepdy o
dprel v& Beffwpev 811 1) Siogopd peTafU TGOV TIWGY THS MeTaPAn-
TS kai Ths oTabepds &md Tivos altdv kol E7s :
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a') Advatat va yivy amoddTwg pixpotépa oioudrmote &pi-
B0l Betinol Goovdvimote Lixpol.
B') "H Siappopd adtyh §év dVvatar va yivy (&moAdrtwg) ioy
pe€ To pndév.
ZupPoAifopsv TO &T1 Oplov Tiis X elvan TO a cos £ETs -
OpX==cti 1) X—> L.

IAIOTHTEZ TSN OPIQN

§ 153. o' ’Ed&v 16 éplov petafAntiig Tivog x eiver to 0, to
op(Ax), 6mou A elval moodtrg otabepa (A5£0), eivar ioov pe 0.

A6 &eoU ai Tipad ToU x dUvavTton v yivouv &mod TIvos Kai
£’ £ETjs, dmoAUTwS BecopoUpsval, GooVBNHTTOTE pIKpal Kol T YIVOPEVX
aUTdv £mi A Bd Exouv TV aithv iBi1d6TTAL

B') To dpiov Tol abpoicpatog memepacuévou aptbBpod peta-
BAntOV mocothATwY X,Y,w,... icobTal pé To dbpolopa TV dpiwv
TOV TpocheTéwy.

*EoTew 611 T& Spiax TRV X, Y, ,... elval dvTioToixws, «, B, Y,-.-.-
ToTe Sewvietan 611 1O Spiov (x+yW-+w-+....)=0px--opy—+opw--...
ca+P+y+...., & TE X, W, w,... elvon Temepagpéva TO TrATBos.

v') *Edv 8plov petaBAntic Tivog X eival a, TO Bplov ToL Ax,
meu A eivar otabepd Tig (5£0) eivat icov pé Aa.

A6 &goU opx=«q, 8& elvan op(x—a)=0, &mopéveds TO opA(x—a)
—0, fitot op(Ax—Aa)=0, &nAadn op(Ax)=Ac.

§) 'Eav 16 8ptov petaBAntig Tivog X loodTtat pé a, 6 Splov

T z \ > - .

TOL ;, émov A eilval mecétng otabepa (540), loovTal pe - .
A { il 1 x io igo kl'. x—i a—.?.
16T elval - = —-. X kai 0p 5= =0p 5. X= 5. &= ..

e') To 8prov ywopévou dlo 7 meplocoTépwy (TETEPATREVWY
16 mAffog) petafAntdv mocothTwy loobTal pé T YLvopevov T@V
oplwy TWV.

"Eoto 8Tt X kad W elvan petaPAnTai ToodTnTes Kai a, B T& &-
pi& Twv dvrioToiyws. O& elven TOTE op(x-y)=opx.opy=c.p.

‘H {&i6tns loxUer xal Six TrepiocoTépous TrapdyovTas, SAAG
Temepacpévous & TTATIBos.
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. Y 5By T .o A
SEUT] 1 VB—_- 7—(_’(—:)’—_. TouUuTo onuaivel OTl (/e ETTPETTE VO elvat
» . " 1 = ’ 3 TN = s
5 &oUppeTpos &piBuds VP foos ué fva olpuetpov *fg;(:?yl, TPy Ha

&BUvaTov. Kat® dvéyxknu Aocimov mpemel va slvan a=y. Kod Téte
S1& v& elvon Toor of at-VpB, y—{—VE Tpémel va elven  kad VE:V%
xod ocuverrds B=35, &eol B, & Gemikol. ToUto 88 kai &pkel Tpopavads,

"Aocxfoetig

334. Aci€are 671, deoU Biv Umapxel apiducds dxépaios, Tol Smoiou # Tpith
Suvous loobran pe 7, 8év Umrdpyer ToioUrtos olte xAcoparikds kai 611 Umdpys
dotppetpos. EUpete 10U &piBuol almol (kard T& dvwTépw) T0 dxépaiov pépos
kol T& Tpia TpdTa dexadixa ynela.

335. Asifare kot Gvadoyiov 611, &v &piBuds dképatos BeTikds 8Ev Eym s
wiooThv pifav (v dxépaios kai feTikds ) dxépaiov, Btv Exer olTe KAaopaTikOY &AM’
Exe1 &GoUppeTpov &pibuodv.

336. Asifcre 811 elvan op 3,567999...=3,568

Toios &k Tév 18,1557... kai 18,145291... efvan peycirepos kad Siari ;

337. EUpete 10 Gfpoiopa téov 3 14124... 068456... 1,72354... kai 12,53652
pi Tpoctyyiciv Sexkaxis X1A1ooToU.

338. EUpete TO Vﬁ:};ﬁ Bt TPooEyyIoty X1AlooToU.

339. EUpsre Thv Siaxgopav 3,542754... —6,37245... p¢ mpooéyyioiv Bekdxis
yiAlooToU.

340. Epere Thv Biagopa | 5— VZA xai v V2 -7 TPOCEY Y11V X1Al0-
oTou.

A’. IEPI PANTAZTIKQN KAI MITAAQN APIOMOQN

§ 156. KoBids eidopev, oi &pvnTikol &pifuol Stv Egouv pilav
&pTias T&Eews. "Av BEAwuey v& Exouv kai ol &pvnTikol TETporywVIKIY
pilav, TrapaBexousba véov elBos apibudv, of Smoiol va yivevra
o véav povdda, Ths OTolas TO TeTpdrywvov Spifopev loov pi—1,
Towus veous ToUTous Gpifipols B& xoholpev avtactivodg, Tous 5i
uExpr ToUBe yvwoTolUs Tpos Bidxkpiow 6& xahoUpev mpaypatikode.
Tnv TeTpoaywvikiyv pifav Ths &pvnTikils povdSos kaholusy pavrta-
oTuMV povdda kai TNV ToapioTdvouev pt TO cUpPorov * i, THY 8t
* ‘0 guuPolionds i=)—1 Expnoigomorin T Tp@dTOY UTo ToU [epuavou
pofnuarikol F. Gauss, &X' & Euler (1777) elofyyayev OpPIoTIKGS TNV Trapd-
gTaciy aTnv.
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&uTifeTdv Tng pi —i. OUtws &v Eywpev x*=—1, opiCouev TO X2=—1=
# ked x=V=I=i, elvon 8¢ kor& celpdv i2=—1, B=i*i=—1.i=—i. ’Ex
THs 1 A uépous alrris Seyoueba &1 oxnuaTiCovTar Six TS ETravaAn)-

Wews 65 TpooBeTéou ol gavTaoTikol &pibpoi.

M. ¥. éxopev émi 2i=i+i, Si=1+1-41, ;— Y= igige —é— i+ ;3-1

s
= 9 1 i

Kot &védoyov Tpémov Bexdusba 611 oxnuaTifovran kai oi
XopakTnpifopevol g &pvnTikol gavtooTikol apibuol & TS —I,
dmews kad of &pvnTikoi TpaymaTikel & Ths —1, fi & Tis+1, gav
dM&Ewuey TO ofjpa s, Ty, eivan —4i=(—i)+ (=) +(—D)+ ().

OUrw, KkéBe &punmikds &pilBuds Exer dUo pilas, QOVTACTIKGS
ué &vrifera mpdonua. Ty, & —25 Exer TeTpay. pifav Tous 5i kai
—5i &idm  (5i)?=25i2=25.(—1)=—25. Kal (-5i)*=(—5)*i*=25-
(—1)=-25.

"Ex T&v BUo TeTpay. pitédv &pvnTikoU &pifuol, 1) Exovox Tpo-
onuov + dvopdleTan mpwTebouoa TeTpaywvikn pifa ToU &pifuoU
ki oupPoAileTar pé TO olkelov pilikdv ywpis TPéoTHOV &ploTepQ,
&v & &piBuds Stv elven TéAeiov TeTpdywvov. OUtw & oupPoAiouds
V=2 onuaivel 1 f§ TpwTeouca TeTpay. pifa ToU —2 kai Exouev
V2=iV2.

Maparnpoluey 8T ai TeTparywvikai pifon &pvnTik®dY &pi1Buddv
flvon ol Tetpay. pilot ToU dvmiBéTou &piBuol cuvoBeuopeval pé TO
oUpPolov i.

§ 157. Kai 81& 10 véov TobTo clotnua TOV apifuoy Sexo-
peba 8t toyvouv ol BepeAiwdelg vopor TdOV mpdEewyv: #ToL o
vépog The dAhayTs Thg Béoewg TGOV mpocheTéwy T TGOV TapayoV-
Ty, 6 VOpog THS GVTIXATAGTAGEWS Tvwy €§ adTdv pe To dbpot-
oud Twy xal dvTioTpdpws xal & EmipeploTindg vouog.

To &\yePpikdv &Bpoioua TpayUaTiKoU Kai PAVTXOTIKOU &pi-
80U koAelTon pLyaducdg &plBpog f) &AL piyds.

Otews ol 7+6i, 3—5i, —8+451,—9—7i elven pryadikoi &pifuoi.

§ 158. ‘H yevixn uoper; ToU urycdikoU &pibuol elvar o+-pi
A ouuPorkés (o,B), fitor UmoTiferon &m elven (o,P)=oa+Ppi. "Av
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elvan a=0, Tote (0,B)=Pi, fiTor pavTacTiKOs apfpos. "Av slvan
B=0, TéTe (o, 0)=«, fiTor TparyuaTikds &pibuds. ‘O (0,0)=0.

§ 259. AUo uiyddes, &xaoTos TOV Omoiwv Aéystan #vioTe kal
&TARDS pavTacTikds, Adyovtal culuyeis #av Siapépouv kaTd TO TPS-
onuov ToU QoavTaoTikoU uépous outdv. T1. . of 7430 kad 7—3i Aé-
Yovtai ouCuyels (uryddes), kabos kal of —5i kai 5i, xai &v yévar oi
(x,B) xai (ox,—B) elvan ouluyels gavTaoTikol &piBuol, &mov o xai
B elvon mrporyuoTikol &pifuoi oioiSfroTe.

1. ITPAEEIZ EINI $ANTAETIKON KAI MITAAQN APIOMON

§ 160. ‘H Tpdofeois kai 1 &paipeois TGV gavraoTikdy kai
HiyaSwv &piBuddv yiveton kafds kad TGV TpayuaTikdv kad 8ide
&Bporioua TpayuaTIkey fi povTaoTikdy T pryadikov &pibudy ) pndév.

Tl.x. elven: 8i+5i=13i, (0,p)+(0,5)=0+Pi+0--5i=
0+ (B+8)i=(P+98)i. ‘Ouoiws —17i—6i=—23i, 5+3i+6-3i=11,
18i—5i=13i, &v&® 15i—15i=0, (0,B)—(0,B)=pi—Pi=0.

‘O mwoAAaTmAaoiaouos PAVTXOTIKGV &p1Buddy 8idel ywopevov
TPy paTiKov &p18udv, &av TO TATIBos TRV PaVTACTIKGV TraparybuTwy
elvan &pmiov. OUtws Eyousy BT :

0,1)-(0,1)=i-i=12=—1, () (=)= (—)2=2=—1,

N (—0,1)*=(—1)-(—1)=1=—1, 0,1 p=B=i%1=—1.i=—j,
0,1 Y =it=i22=(—1)-(=1)=+1.
Fevikéds elvon (0,1)W=i% =G4 )Y =1, iVH=iti—].i=
(D Dy etempiete —fEva i Ty
(OREY Pt —ivta viai_ 1o Gy 5

‘H Sixipeois kal 1@V pavtacTikGv &p1fudov Becopeital, dxg ouvn-

Bos, avticTpopos Tp&fis Tol mwoAAamAaoiaouol, elven 5i

(0, : (0,B)=ci: pi= g:= =

: Soe e AT S (e
(,0): 0,B) = a: Bi= g e
§ 161. 'H ¢papuoyn TéV Teoodpwv mpdEewv Emi pryddeov
Sp1Buddv Bider €orydueva v yéver urydSas &piBpols. OUras EYOEVY
o7

(@B)+(v\8) = (x+Bi)+ (Y +8)=a-+y-+(B+8)i=(a+y,p+5),
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(B) = (¥8)=(o+Bi) — (y+81) = — y+(B—B)i= (a—7,p—5),
(B)-(18)= (a+Bi) (y-+8i)=cry+Pyi-+obitpoit=
—ary—P5-+ (By +0)i= (cy—p5,By +aB).
(@B) : (7,8)=(o+Bi) : (y+81)—
ot+Bi _ (at+Pi) (y—5i) _ oy+PS+ (By—oB)i _ oy +PE By—aby,

y+8i  (r+H&)(r-5i) Y2452 “\yrier yrree

2. IAIOTHTEZ PANTAZTIKQN KAI MITAAQN APIOMOQN

§ 162. To &Bpotopa Sve culuydv pryddwv dpbpdv eivat
GptBupog mpaypoaTinds.
Olrw 16 &Bpoiopa : (,p) -+ (a,—P)= (a+Pi)+ (ac—Pi)=
a+-Pi+a—Bi=2a=(2«,0).

§ 163. ’Ecv InTijton TO ywdpevov Tév ouluydv (o,p), (a,—PB),

fiTol Té@v cx+[31 kai o—Pi, Exouev (a+Ppi)-(o—Pi)=c—(Pi)*=c>{|-p*=
(c*+p%0). *Hor :

To ywoépevov Vo ocvlvydv piyddwy &plBpdv elval mpaypa-
Tixog &plBpdg xai icobTal pé To &Bpolopa TOV TETPAYWVWY TGOV
npayRaTik®yY &plBpdy Tod évog TovTwY.

KoAoluevy pétpov pryddos 7| gavtaoTikoU &pifuoU, £oTtw TOU
(o,B)=c+pi), v (BeTixnv) TeTpaywvikny pifav ToU yivoupévou
ToU Sofévtos kai ToU ouluyols altou (o, —P)=o—Pi. Kard Talta
T6 pétpov Tol (a,p)=o-+Pi kai ToU (o,—B)=o—Pi elvaa 10 Vep?,
o0 (0,B)=Pi kad ToU (0,—B)=—Pi elven 16 VP2=P)0. TI.x. T6 pérpov

(4, —3)=4-3i elvan 16 V4132 =V25 =5, 700 (0,£3)=1-3i=043i
6 V32 =3

§ 164. '’Ecv BUo myddes &pifuoi (op)=a+Pi kad (y,8) =
y 481 elvon peto€U Twov lool, B& Exwpsy a+-Pi=y--8i.

’Ex THjs iodTnTOS TauTns wpokUTTEL (a—y )+ (B—8)1=0

A (a—y)——(B—8)i— (5—p)i.

YyoUvTtes eis TO TeTpdywvov T& &Uo loa a—y xkai (8—B)i,
eupiokopev (a—y)’=(6—Pp)*i*=(—PB)* (—1)=—(5—P4)*

*AAN ) lodTns oty &AnBeUer povov, Stav elvar a=y kai P=3,
omdTe Kai T SUo péAn elvan oo pE 0, &vdd el Taoav &AANV Trepi-
TTwow 8& Eywpsv 6T feTikds Tis &piBuds iocolTton pé dpunTikov,
16 6molov elvan &BUvaTtov. Ex ToUtwv ouvdyopev OT1 :
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*Eav 8Vo piyddeg dptBuol elvar loot petald twv B4 eivar
YwploTd (o0 TA TPAYRATIXE Kol TE QPAVIAGTIXG REpN adTdOV
ol 871 pia ioétng petad 8vo piyddwv &pBpdv dyer eig ddo
icétnrag pe mpaypatixoLg &pibBuovs.

3. THMEIA OPIZOMENA ME MITAAAY APIOMOYZ

§ 165. Kofs ol mpoypoTikol &pifpoi, &v BfAcopev, Opilouv
onpeic Kai TraploTdvovTonl U aTt@y, oUTw Kol ol QAVTATTIKOI
kad of pryddes &pifpol SUvavto va opifouv onueia kal TapioTaVoVTal
U’ aTédv dos €T -

Nappavousy Ttous &fovas TRV ouvTeTay péveov kai Opilopev &Ti
16 &xpov TpnuoTos ToU &fovos TGV W urKous Mds povddos &pyo-
ptvou &mod ToU O kol Tpds Thv gopav Oy TaploTAVEL THV QOVTa-
oTikfv povdda i. Kot dvdhoyov Tpdrrov épilopsy T& onuela, TX
étrola TrapioTdvouv Tous &pifuovs 2i, 3i... Pi... (B)0), &v AdPwpev
&md ToU O Tufiua locov pé 2,3,... B,... vovddas prkous Tpos TV
gopdv Oy, T& Smroix Aéyopsy 6T Opifovtar UTd TEY QaVTACTIKGV
ToUtwv &pifuddv. 'Edv AdPwpev T& &uTioTolXa onueix Tpds THY
popdv Oy, 8& Aéywpev 811 alrra OpifovTan UTMO T&V &pibudvy —i,
—2i. —3i ..., —Pi.,... kol TFOploTO-
vouv Tous &pifpous TouTous (o).
e ) 4i 34_,_____.']-(3"‘6’:)

Ak v& elpowusv TO oTuEiov,

0 Spifdusvov UTTO pryddos Tivos
&p1Bpol, Tr.x. Umd Tou(3,4)=3-+41,
cUpiokopev TO onugiov A; &mi Ths
x'x 1O TopiloTdvov TOv &p1Buov
3, To B, mapiotdvov TOV 41 &mi
TS W'y kai dxoAoUbws oynua- s \

|
1
|

N
Tk
N

3
L™

&
N

o

=

e L o e i e
e L AR S

=

Tifopev TG dpfoywviov OA,I'B,, -2r
ToUTtou & 7| TeTGpTn Kopuen I

glvan TO EnToUusvov onueiov, TO

étrolov  TroploTavEl TOV  &pifuov =
(3,4)=3-+4i. Kafidxs BAfmopev, 16 onueiov [ Exel Tetunuévny 3 xai
TeTorypévny 4. "Ev yéver, 8& Adycopev o 6 wryds apifuds (o,B)=o--pi
TaploTdveTal UTTO ToU onueiov i 671 opiler TO onuelov, TO dtroiov

13
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Exel TETUMUEVTIV @ Kai TeTaypévnv B s pds &ovas X'x kai Wiy.

Znpeiwo. KohoUuev 8propa ToU wyddos .y. (3,4)=3-F4i
v ywviav, Ty omolav oxnuaTife 7 elfeia Ox pé T6 eUbUypoppov
Tufjux OF, 16 &trolov ouvdéer THy dpymv T&V &Ebvwv kal TO onusiov
TO TopioTavoy Tov &pifudy (3,4)=3-+44i. Kot &vdhoyov Tpdrrov
T Spropa ToU (a,B)=a+-Pi elven ) ywvia, THy émoiav oynuaTia
N Ox p¢ 76 ebflypaupov Tufipa OM, &v 1 M wapioTdvn Tov (a,p)=
o—+pi.

'AoxfocetLg

341. TMapaoTioaTe ué onueic ToUs pryddas :

a') 20,741 B') 5+43i y') 6-3i, 8) —0,75-0,621 ¢') (2,4)=2-+4i
ot’) 3,—4), &) (2-0.64), 1) (5.2), &) (—6,-3).

342. Edpere T& dfpoiopaTa, Siapopds, yivdpeva, Tnilka Té@v dvwTipw ol-
TV apifudov dvd Svo.

343. N& eUpeBolv T& £aydpeva TV kérwh Tpdfewv kal va TapdoTaboly
abra 81 onueicov:

«) .3»(73) B) (22 ¥) @-7)(©-2), &) (&1y(6-7).

344. ‘Oupoiws TV kdTwh :

a’) (11,8)(11,-8), B) (14,15)(14,—15), ) G+il2) (4-3i}2),

&) (8—7i)3): (5+4il3).

MeplAnyic nepiexopévwy Kegahalou V.

¥V StuPorov BeTixiis TETPAY WVIKTS PiLNs.

‘Oplopds vicotig pilng oyetixold &piBuob.

‘IBréTnTEs TGOV p1Lddv. lov. "Av ot =PH , u &xépouos kal BeTikdg
wai af ) 0, ToTe & = B. Zov. Tlas &p1Buds |a| Exel Svo pilas &pTias T&-
Lews ( &vmiBéTous ). 3ov. TIas &p1Buds —la| &xer piav pilov TrepiTTiis
T&ews, oUdepiav 8¢ &pTias.

Auvvéueba va moMammAaoiGowpey Tov Sefktnv  Tis pilns xad
Tov &bérny Tis Umroppilov ToodTnTSs Tns pE TOV oUTdu &pifudv,
Stav 1) Umoppifos moodTns elvan Bemikn). CEforywyn pilns &AANS
pilns ToocéTnTés Tvos GeTikiis. Tpotrh) pii@v pE Sixedpous Seixtos
els &AAag Toas pé TOv avTov Belktnv. Mudpsvov fi TrnAikov pifév,
oTav Ta Umoppifa elvan BeTiké.
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‘Oplopog duvdapews peé xAaopotinoy exbétnv.

Ilepi opiwv. TToTe Afyouev opx=0 T opx=a(540).

1816t Tes TV Opiwov 1 &v opx=0, TéTE 0op(Ax)=0, A=ocTabe-
pov, &v opx=c, TOTE op(Ax)=Aa. op(X+y+w+...+Pp)=opx+
opy-+opw-...4+0pg, op(Xy)=opx-opy, Spiov (X :y)=0pX : opy,

v v
(&v opy=0), op(x")=(opx)", (opVx)=Vopx.
~ “Opiopog dovppétpov &ptBuobd ( TopioTavouévou UTTO popenyv
BexkaBikolU pE &melipa TO TAffos Sexkadikd ynela pf Teplobik&).
‘Oplopog pavrtactikeb dpibupod.

Ve ], i¥eei, it=1.

‘Oplopog piyadixod dptbupod. at-Pi=(x,p).
“Oplopog ouvluy®dv pavractix®y dptBpdv (op) xai (o,—Pp).
TTpdEeis pé pryd&das &pi1Buovs :
lov («,p)+(v,8)=(a+Y.,p+8) 2ov. (o,B)—(y,8)= (o—y,p-5).
3ov (B) * (7.8)=(cry—BB,By+ad). dov («B) : (v,8)=

(cg-i— Bs BY-GS).
y2 -+ 82  y2t B2

IBioTtnTES pryddwv &pifuddy ¢
lov &v (o,p)=0, 1é1e =0, p=0. 2ov (o,B) (x,—P)=a*+Pp*

“‘Opiopdg pétpov piyddos. Mérpov Tol (o) elvan o Vo +-p2.
lewpeTpikn) Trap&oTacis myddos (a,p) i onpeiou ToU émimédou
TV &fdévwyv xOy pE ouvTteTaypévos o,p.

‘Opiopog Gplopatog piyadog dptBpos.
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KEODAAAION VI
A’'. TIEPI EZIZQZEQN AEYTEPOY BAOMOY *

§ 166. 'H yevikn popern s eSiowoews BeuTtépou Poabuol ue
fva &yvwoTov TOV x elven 1) ax?+Px-+y=0 (1), Smou T& «,B,y
TapioTavouy dpifuolUs TPayHaTIKOUS 1] TTAPACTACELS YVWOoTAS, Ka-
AoUvTar B¢ ouvtedeotai, TO 8¢ y kal oTabepds dpos Ths (1) A ToU
Tpiwvipou ax?+4-Px+y. YmotiBeton 6T elvar a50, 81611 &v a=0,
To6Te 1) (1) 8& fjto « Pabuol.

‘H (1) Aéystan mwAvpng, éav ol o,B,y elvan Sikgopor TolU un-
Bevds [ oupPoAilopev 8¢ ToUTo olTws : (o,B,y)5=(0,0,0) J. "Av slvan
=0, 1y (1)6& éxn THv popenv ax®+y=0, &v y=0, yivetanr ax*{-px=0,
&v 8¢ elvon B, ¥y=0, A (1) 8& elvan TTis popefis ax*=0.

‘ExdoTtn TV dvewTipw TpIdV TEAsUTaiwv poppdv AfyeTton &gi-
OWOIS PN TANENG.

Al pilon E€1ocdoews AfyovTton CUMPPETPOL T) GOUPMETPOL, &V aU-
Tan slvan &pifuol oUppeTtpor f &oUppetpor. Al pifon €§iocooecws Aé-
yovTan TparypaTikal | gavtaoTikal () miyadikai ), &Gv elvan &pibuoi
TrporyuaTikol f) pavTaoTikol () pryddss ).

1. IAIOTHTEZ TQN EZIZQIEQN

§ 167. ’Eav éElodicews Viwowpey Ta péln €ig TO TeTpdyw-
vov, mpoxUnTeL éElowolg Exovoa T&g pilag tvg Sobeiong xai Tig
npoxunTovang €x ThHg Sobeiong, dv &AAGEwpev TO onpelov ToL
évoc TGOV dVo perdv adTig.

"Eorw 1| éEiocwois A=B (1), édmou T& A kai B mrapioTdvouv T&
8Uo péAn avrriis. “Eav Tadmns Uydowpey Ta ugAn els TO TeTpdrywovoy,
mpokuTrTel 1) £lowois A?=B? (2).

* Té&g tEiowoels Seutépou Pabuol pt Eva GyvwoTov avémrrule TO TrpdoTov O
p

"EAAnv pofnpaTikes AiogavTos.
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Oa& 8sifwpev 6T alrn éxer Tas pibas Tis A=B kai Tijs A=—B.

TMpdryuoam oo oi pidon Ths (1) elven pifon kad Ths (2). Aid-
T1,&v eig Ty (1) Bfowpsy dvTi TV &yvooTwy Tas pilas adTiis, G
Exwpev 8Tl f) oUTw TTpokUTTTouca Tiph ToU A slval lon pé Thv dpoi-
ws TrpokUTIToucav Tipnv ToU B. "Apa kad (1) Tipn) ToU A)2= (pe v
ToU B)*. TTaparnpolupey twpa 611 1) (2) elvon rpooavéds iooblvapos
ue Ty A>—B*=0, 1 omola ypdeetar kai oUtws (A—B) (A-+B)=0.
v oftn émmaAnfeUnTan, Tpémel kal &pxel els TGV TopoydvTwov
A—B 1) A+B v& elvan ioos pe 0. *Edv pév elvon A—B=0, émraAnBeleTan
N (1), &v &t slvan A+B=0, tmoAnbeveran ) A=—B. "Apa 7| A2=B*
£xel Tas pifas Tiis A=B xai Tiis A=—B.

2. AYZIZ THE EEIZQIEQY ox®|ty—0

§ 168. "Eorw Trpds AUoiv 1) £fiowaois 5x2—48—=2x? (1)

‘Ex Tadtns eUpiokopev eUkoAws Thv locodUvapdv Tns 3x2=48,
N ™y x2=16. AlTn TpokUTrTel &k Thjs Xx=4, & UWoowpsy T& péAn
NS €ls TO TeTpdywvov. “"Apa 1) x2=16 Exa Tds pilas Tis x=4 xai
Tfis x=—4. AnAadn ai pilar tiis (1) elvan of 4 kai—4.

'Ev yéver Trpds Ao Ths &§1owoews ax®-Ly=0 (2vd slvoen a=£0)
Exopey TNV icodUvapdv Tns ax?=—y f Ty XI=— :2— "Emre1dn al-
TN TTPOKUTITEL &TTO THY X= V— —;L, Gv T pEAN TS UWowpEY

el TO TeTpdrywvov, of pifal TavTns, Gpa kai Tis ax?-y=0, evan

ST e
ol X= IV =
B Efven ;’;- 20, ad piCan 8 elvan Tporypamikad, 2véd &v — LY
Ba elvan pavTaoTikal ouluyels.

AnAcdt) Gv TTOPUCTNOWUEY UE p,, pa Tas pilas B¢ sivan

p,:‘/_% . p._.:-.—v—{— els Ty o TepimTwow, s & Thv B’
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"Eotw T.x. © tElowos 5x24+25=0. Elven a=5, y=25 ko
x=1V=5 5nA. x =+iV5.
Haparionot;. ‘H &lowors ax?=0, dwou as£0, Tpogovdds Exel
pifov v x=0.

’Aocxfoetg

345. Na Aufiolv xai Eradn8eufiolv al E§iodoers :

') 4x2-3=x216, p") 9x2—0,2=3x2+15, y') 9x: 44 (x—9):x=1.
347. "‘Oupoiws al :

ey X 2Pl gy a=8  v) 1@x15) Ex5)—4,

5 2 =
&) 8 (3x—:- %) (35— —]2—)=-946. &) x2_12—2f11=0.
346. Ouolwos o :
«) (%)2—(%“—)2171, B8 (T4+X)(O—x)+ (T—X)(9+x)=T6,
A R S

=t Tt e

3. AYZIZE THE EZIZQIEQE ox*{Bx—=0

§ 169. “Eorw mpds AUow 7 &iowois 3x*+5x=0 (1)
Mpégopey criv oUTtw : x(3x+5)=0. To ywdupevov x(3x+5)
yivetan 0, 8tov & els TGV TapoydvTwy aluToU elven icos pt 0. An-
Aadt), dtav elvat x=0 xai étav 3x+4-5=0.
2

’Ex ToUTns eUpiokousy x=— 5 ‘Etrouévens ai pidar s (1) elvar
0 kai — ;
3
"Ev yéve, foTe 1 pf TARpns &Siowors ax?’+Px=0 (Bvd elvan
az£0). Mp&oopey avrrmy olT: x(ax+p)=0, & Tis étroias TTpokU-

el 6Tt ai pifon s Sobeions elven i 0 kai — @
'Aoxfoetg
"\ 348L\N(~. AuBoUv xai tmaAndeufolv ol tiodoeis: o) 6x7—8x -+ 7x2= 12x—8x.
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e T i x R b
AT bk e b e
- ’ o v _(v—fY A__A4
o = LN &) G € D M s -

pET okp &P (@xP—(x—P) ~ at—pe
349. ‘Opoiws of: o) 1,6x2—0,8x-+1,7x2=1,2x—8x, B 2,2x2—Tx=1,4x.

4. AYZIEZ THE EEIEQIEQY ax*Bx+y=0

§ 170. Aix va Aowuesv v &icwoy ax+Px+y=0 )
(a=£0), GewpoUusy THv fcodlvapdv Tns axtPx=—y.

Tpooafolpey Topa v KOTUOTHOWHEY TEASIOV TETPywovoV
TO TpdTOoV pEAcs TauTns. [ToAAomAcoidlopey T& ueAn Tns éml 4o
kai TrpooBeTouey els alrta TO B?, ST elplowopsv THY dox®4aBx-+-p?
=P*—day, 7 Omoia ypaperan kai oUrw : (2ax +P)=pi—day.

AUt elven ioodUvapos pé Thv (1), wpoxUmTer & dmd Thy
2ecx+P=Vp*—4oy , &v tphowuey T& péAn Tns els 10 TeTpdrycovoy-
dGpa Exs1 Tas pifas TV 2qx+ﬁ=iVB?:4&y-.

Ex ToUTwov sipioxopsv x=iiv—§; Y . *Htol, &v kaléowusy
P Kai ps Tas piCas Ths (1), 8& &yoopev
B e B e S T
P 2a Pe= 2a

‘EeapudlovTes Tous TUTTous ToUTous eUpickopey Tos pilas oiao-
SrymoTe uopefs éfiowoews ToU B’ Pabuol.

"EoTtw mpos Aoiv 7 éEicwois 3x2—5x-+2=0.

Elvaa 16 a=3, 10 B=-5 kai 16 y=2. ‘Emopévws elpiokouey

54Y2524 5= Yo5=oa -, ; 2
B B Hrel ;=1 ‘xed pa— = |
"EoTtew mwpds Aow 1) éClowois 4x2-L25=0.
"Exouev «=4, B=0, y=25. ‘Emoptves cUpioxopey
Y4425 Y5 S5 5 :
AE T RS s e T S e e kG i |

'Aoxfoetrg

‘Opas wpwtn. 350. Aboore xai dmadnfeloarte Tas Efi0woErs :
a’) 3x2—3x=8, 33.2—%:::25. [ y'i xﬂ—%x=3x+l. 5') x2—x—2-0,
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351. ‘Ouofews Tés: o) x—2—12x—1427=0, p') Sx-2—21x—1+12=0,

ﬁ) (x—1) (x—2)=0, 5') x2=}3@x—V3), ) V3x2+VT7x+}¥5=0,
@7 (—1=(x+8)2=(2x+5)% &) (6x—1)2+ Gx+47—(5x-2) (5x+2)=53,

: 12 1 1 1 St , X(2x+8) o i
st T e
1 v
) x4+ — =2(14¥35).
‘Opds SeuTépa. 352. AVoore kal Emadnfedoars v&s ESiooss :

o') x2+9ax—10e2=0, B") x2—2ex—3a2=0 y') x2=5x(10a+x),
8') x(a+x)=a2p(p-1), ¢) x2—2(a+8)x+32a=0, o7') x2—2(a+B)x+4af=0

e R el i @x=—p)E (=Y 1 VB g
Z)x+ —=at+p+l, n)2x—cx—£—ﬁ_ﬁ' 6)(3) Y(Zu-\ Y)—0-

) a?+ox+-x2 7 a1

—ax+x2 o1’
X2+ B x+y,=0 Exouv plav pilav xowny, mpémeal (kai dpkel ) va  Eycopev
(@B—aB)(By1—By)= (yar—y12)2. CAv p; 1) kown pila, elpete T& p%y, Py &K TV
ap?+Bpi+y=0, o;p% +Pip1+ =0, kad &v elpeb) p2 =k, py=A, Bfoare A*=x).

‘Oués TpiTn. 353. «') ’E&v & ouvteAsotns ToU x2 Tfs £Efiowoews [P’
BoBuol elvan TéAeiov TeTp&ywvov dxepaiov, TrpooBéiTouev els T& péAn alrfis TO
TeTpérywvov TolU TMAlkou Tol ouvTEAeoToU ToU X Si1& TolU SimAaciouv Tiis TeTpa-
yevikiis pidns ToU ouvteAeoTol ToU X2 k.T.A. AUgaTs olTw v Eficwoty

4x2_23x=—30.

B') ’E&v & ocuvteAsons ToU X2 Biv elvan TéAsiov TeTpdywvov, ToAAaTAGT
or&lopsy T& piAn Tiis EGiodosws Emi xaTdAAnAov &pifudv, DoTE O OUVTEAE-
oThs ToU X2 vk yivp TéAsiov TeTp&ywvov kK.T.A. AUcoare oUtw Thy Eflowow
—3x2-1 5x=2.

') Aeifare 611, Tva «l thodoss ax?+-px+y=0,

§ 171, ’Eviote AUopev Thv ¢&ficwow PB° Pabuol &1 duéoou
dvodUoews ToU Tplwvipou auTiis els ywouevov Trapaydvrwy, &v
ToUTo elvan Suvatdv v& yivn eUkdAws. “Eotw ). 611 Exopev THV
éiocwov x2+7x—60=0. TpémovTes TOC TP&HTOV peAos oUrhs els yi-
véusvov TrapaydvTwv Exopey Ty (x+12) (x—5)=0. "AAN’ ivx
16 ywopevov ToU TpwTou pflous ioolron pe O, dpxel x+12=0
i x—=5=0, & T®v omoiwv elpiokopsy x=—12, x=5.

Mt Thv mponyouuévnv Topeiav Suvapeba évioTe va eUpwpsv
Tas pifos kol Eioworws dvwTépou ToU Seutépou Pabpol. Tlx. &v
Eycopev TV Eficwoty x3—x*—6x=0, ypagouev alrfiv olTw: x(x*—x—6)
=0 7} x(x=3) (x+2)=0. Al &¢ &xa pilas Tas x=0, x=3, x=—2.

*Eorw Eflowots x*—8=0. ’Avt’ oUriis Eyousvy Thv icoduvoudv
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s x3—28=0, f| v (x—2) (x2+2x44)=0 xal B& Exwpev Tas pi-
Lo, &v AUowpev Tds tfiocoss x—2=0, x*4-2x-+4=0. 'Ex Tfis mpw-
Tns Exousv x=2, & B¢ Ths Seutépas x=—1+41)3.

'Aoxnoerg
N& AuBoUv ai k&rwd Efiodosis Sidx Tpotiis ToU TpwTou pilous ExdoTns

el y1vdpevov TTapayOvTwY
354, a') x*—x2-2x=0, P’) 4x3—4x*—x-+1)=0, y") x*49x24-27x+27=0.

355. a') x3+ ax+ax+1=0, B") x*—Ax2+2xx—(A+1)=0,
¥') x3+8+3(x2—4)=0.

356. a') x¥+oax2+ex+a2=0, B x'+44x3-4x2x=0,
y) af(a+x)—aixi=0.

357. o) xP—x'—x+1=0, B") x5—12x4-}48x2—64=0,

y') x3+ax+ (a+1)=0.
5. EZIZQZEIZ AYOMENAI ME BOHOHTIKOYZ AINQITOYZ

§ 172. ’Eviote &fiooeis Tivéis P’ PaBuol fi kai duwTépou dva-
yovtai els THv AVoiv &rrAouoTépwvy Efiowaswv B BaBuol pe Thv Xpn-
cpoToinciv PonfnTik®dv dyvwoTtwy. “Eotw .. 1) eficwos

(x*—5x)*—8(x*-5x)—84=0.
A& TV AUotv aUTiis BeTopey X*—5x=w, &t eUploxopey w'—8w—84=0.

’Ex Tfis AUocsws TouTns eUpiowxopsy w=4-410, fltor w,=14,
We=—0.

*AvTikafhoTduey Tas Tipds ToU @ eis Thv élowoly x*-5x=w
kai Eyopsv Tas €fiowoes x*-5x=14, x> 5x=—6. ’Ex Tig Aoscxs
txdoTns ToUTowv eUpiokopsy x=7 kai x=—2 & Ths o kal x=3,
x=2 & Tis P’. "Apa ai pilar Tiis Sobeions éSiocdoews elvar —2, 2, 3, 7.

'Aaoxfoetg

N& Auvdcuv al x&rwh oo :

358. (6x—1)2—11(6x—1)-+28=0. 359. 2(x—7)2+4(x—T7)—2=0.

360. (x+1)2+2 =05 L 55 _g7s. 361. (2x—a)2—B(2x—a)—2p°—0.

2x—1
362. (3x—2a+B)2+2P(3x—2a+B)=c—B2. 363. (x2+3)2—7(x2+3)—60=0.
364, (x2+Tx)P-6(x2-+L7x)—16=0. 365. (x2—7Tx)2—13(x2—7x+18)+270=0.

366. ((2x+4— %) (2x— _%_—:2)—35:0. 367.(5—1-_—;_13)3, 2,56,( ;\;}3)+1 o
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6. IIEPI TOY EIAOYE TRN PIZQN THE ax® | Bx y—0

§ 173. E&v mopooThiowpsy pd p; Kol pe Tas pllas This 2E1-
owoews ax’+Px-+y=0, 8& Eywpev, s eiSousy
o BH/EEY, - Vpday
1 2a Par= 2a
TMaparnpoluey 611, &&v slvan 16 P2—4ory 30, of pifan elvan rparyuaTi-
Kai kal Guigol.
B
2a°

Eav 10 B*—4ay =0, ai pifat elval rpayuaTikai kai ioon pé —

‘Eav elvar 10 P*—4ay(0, aoi pifon slvan pryddes v yével, émedn
8¢ 10 P*ay ypdeeTtan kai o0t —(4oy—B?)=i2(4ay—P?), EmeTan
ST1 gis THY TepiTrTwo alTthv oi pifon sivar ouluyels pavTaoTikad,
fiTot :

 —B+ifday—p* , —B—ifday —p*
PLES e e = B
'Ek TGV dvwTépw cuviryopsy Tov EEfjs Trivoka :
lov. ’Eav elvat B* — 4ay ) 0, «ai p;, p: €lval mwpaypaTtuai xai
dvioot.

2o0v. 'Eav eivar B*—4ay—=0, ai p,, p., €lval mpaypatixal xai

oot pe _2%:‘

3ov. ’Edv elvor B*—4ay ) 0, ai py, p. elvat piyddeg ( 1) pav-
tactixal ) culuyels.

"Eotw my. 1) &lowors x*-5x-4-6=0.

Elvan a=1, p=-5, y=6, P*—4oy=25-24=1. ‘Emopévews ai
piCan orriis elven mparypaTikal ked &vicol.

"EoTow 1) &lowois 3x2—12x+12=0.

Elven a=3, p=—12, y=12, p>4oy=144-144=-0. "Apx ai pi-
Con orrfis elvar mporypamikal kai ioa.

A v éflowov 2x*-3x+4=0 elvan a=2, B=—3, y=4,
B*—day=9-32=—23. "Apa ai pifor TavuTns elven piyddes culuyseis.

'Aoxfoerg

‘Opas mwpwTn. 368. N& mpoobiopichi] 16 elbos Tdv pifidv TOV kaTwh
¢E1otogewy Ywpls va Aufolv :

WYnoionoiOrke amod 1o ivotirouto EknaiSeuTtikrg MoAmkrg



203

a’) x2—15x+-16=0. p') x2+4x-+417=0, y) x249x—7=0,
§') x2—3x—21=0, g) xr=1-T7x, ot’) 2x+43=x2.
Aci€ore 3T ol pifen TEV x&Twh fiowoewv v TpoyHaTikad, &v
ol &piBpol «, B, v, & elvan TparypaTikoi

=+ Bt (p) extpye@rpy=o,
Y x2=m (x+21m), o) — {% sz:O.

370. Asifare 671, tav ol pifen TAs ox?+2Px+y=0 elvar wpoypomikai, To
alrtd 6& oupBaivy kai Siax Ty X242 (a+ B+ y) x+ 2B (a+y)+ 3ay=0.

371. ’E&av ) ax2+2px+y=0 &n pilas mpaypaTids, Beifore 6T wad 1) EE-
cwais P2x2—ay (x—1)2+ ay—1=0 Exe pifas TpayuoTids.

372. Acifore 611 ol pidan TV k&Twé Eiodoewy elvon pnTad, ¢’ doov kol
ol &pifpol a, B, vy, & elven pnTol :
a') x2—Sax+4a2=0, p') x(x+2p)—24p2=0, y') aByx2—(c*p>+y2)x+afy=0.

373. ‘OpofwsTdv: «) (a+P+yIx2—2(c+B)x+ (a+p-y)=0,

B (4c—9y25%)x2+da(ary®+BE2)x -+ (ay+BB2)2=0.

374. Acsifare 611 ol k&Twd ESiowors Exouv ouppétpous pilas, £0” doov xai
ol &piBpoi «, B, ¥, &, k elvan dpiBuoi olppeTpor :
a') x2=o2(2a2—x), PB7) 2x2+ (y-+4)x+2y=0, y') 2yx2—ap(x—26)=4ydx,

8") 2x2+4 (60—10k)x—300x=0.
375. Acifaxre 6m f) EClowors x2-Lrxt k=0 Exer ouppérpous pifas, STav:
o) K== (W;A) Eg—?\) B) w=A+ KT ué A, K ouppéTpous.

376. Acifars 671 ol plfon T@v kaTwh £Ciowoewy elven pavraoTikal &v g,
B vy elven TpaypeTixol &piuct 7= 0 kai PFoy.

a’) oa2Bx®—2apx+2p=0, B) x4+ 2ax+a2+4-p2+y2=0

¥ x2—2)aPx+17ap=0, §') x242ax+o2-Hpi-2By+y2=0.

377. Aeifocre 6 7y £Giowaois (ax+P)2+ (o X+ B, )2=0 Exer pifos pavTaoTikés
(v Poy—aP,5=0.

378. ’E&wv al pifa Tijs éi1owoews ox?+2px+ y=0 elvon gavraoTiked Seiote
&1 kai of Tis oax2+ 2 (a+ B)x + 2P+ y+ a=0 elvan &rions pavraoTikai.

379. Acsifore 6m1 E&v al pifoan Tijs €§iowoews 8a?x (2x—1)+p2=0 elvan pavra-
oTikal ol THs 4a2x24-p2 (4x+1)=0 8& elven TpaypoTikal kal &vigor.

‘Opds deuTép cr A Tivas Tipas ToU p ol kaTwTépw Efiowoes
Exouv pilas TpoypaTikas Kal foas ;

@ 2ux2+4 (5p+2)x+4p+1=0, B’) 0,5ux2—(2p—1)x=3p-2,

\y:) (p+1)x2-+3(p—1)x+p—1=0, (2uﬁ3)x9+ux+u—1=0.

7. ZXEZEIZ ZYNTEAEZTQN KAI PIZQN THE ax’-fBx-+y=0

§ 174. ’Ex o0 TUtrou T&v pitdv Ths é€iooews ax?+Bx4y=0
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é’XOuE\; . By — #ﬂ_'f'_ ﬁzif_ry : O 78:%%;2:4,“ 5 (1)

2
’Ecv pev Tas iooTnTas aiTas mpoobicwusy kaTd pEAT), eUpioko-

—2 o it ; a5
HEV pPy+-pa= zf_—-—%, E&v 8¢ TaS TMOAAXTTACCIXCWUEY KT PEAT),

(P+Vp—ay) (p—Vp*—ay)

eUpiokouey  pype= i
{04

Eis Tov apifuntnv 1ol KAdopuaTos EXOUEY VA TTOAAGTTAQCIACTW-
uev Tas ouluyels TroodTnTas —[3+1f'1§'5%, —[3—-}-'[35—40()/; fiTol TO
&Bporoua &l ThHv Siagopav TGV —P kad 1"?3‘-’—453—/. ETTopEvLs TO Y1vo-

pevov auTd elvon PP—(PP—4ory)=4ay. "Apx £xouev ppe= z—:,f = E

M.x. Ths tiotwoews 3x2—5x+6=0 16 pev &bpoiopa TV prLdv slven

—2—, TO & ywdusvov g = 2.

§ 175. Aobévrog tob &bpoicpatog xai Tobh yivopévou Vo
GpBudv, Suvdpeba va ebpwpev adTodg ik THe Alcewg €Elcw-
cewg B’ Pabuod.

Mpéoypam, &v B elven 1o &Bpoicua Kai y TO YIVOUEVOV TV &pl-
Bucsv, ai pilon Ths Eiooews x*—Px+y=0 6 elvan of EnTolpevol
&pifuoi. AloT, dv x TrapioTdvn Tov fva &pifudv, 6 &AAos B elvan
p—x. OUtw 8& Exowpev x(P—x)=y A x*—Px-+y=0. (1)

‘O €ls Tév BlUo &pifudv elvon pia Té@v pifddv Ths E€lowoews
(1). ‘O &Ahos &piBuds 6& elven kar” &vdyxknv f) &AAn pila Tis (1),
8161 16 dfporopa TéV BUo pifdv aUTs slvan B, Soov kai TO &Bpoloua
v &Uo apifudv. Tl.x. &v 16 &bpoioua TGV &pi@udv elvaa —4
kad TO ywoépsvov —45, oi &piBuoi B elvan pifcn TS x2-1-4x—45=0,
fitol ai 5 kai —9.

§ 176. Iapatijpnets. To &fpoloua TV pitdv Tis E8i1owosws
x4 Bx-+y=0 loolran pt — £ "Av 76 « Telvy els 76 0, EAAG PAD,
A &lowais &vdyeTtan eis THY Px-+y =0, Tis émoias 1 pila elven — g
‘H &AAn pila THs Sobeions &§1ocdoews 8& Teivn els TO S-co. TlpéyuaT
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B

&re1dn Té—a Teiver els 10 () &meipov, 1) 8¢ pia pila THs §i10woEws

Teivel gl TO — —;L, 7 6AAN B4 Teivn s TO + oo.

'Aocuxnoetrg

‘Opds wpawtn. 381. N& ebpeff] 0 Gfpoiopa kai TO yiwdpevor Ty pilidy
T kaTwhh E6icwotwy Yowpis va AuBoly :

a') 2x2—4x—3=0 B) 3x2-8x—12=0, y') x*—7x+10=0.
382. "Opolws Tdv: a’) x2+42ox=3a®, B') x*—4ax=-3a2.
383. EGpete Thv GAAnv pifav 1dv Eiowoewy :

a') x25x+6=0, av ) pia evan 2,
p') x2— ¥x+1:0. &y N pia E[VC!I%,
y') x®—(a+p)x+ap=0, &v 7 pia evan a.

‘Opas BeuTépa. 384. a) "Av p,, pe elvan pifen Tis ax®*4-Px+y=0 ei-
pETE TO py—p, D1 TOVa P y.

B’) Né& eUpshfi 10 p,2+p,2 TdV p1G&@Y py,ps TS axZ+Px+y=0xai dxorolfes
T p+ps® B TGOV ouvTekeoTGV TiS E§10W0EwWS.
385. Edpets 70 &fpoioua, TO yiwduevoy, Thv Siagopdy, 1O dBpolopa TV  TE-
Tpaywvwy kol TV kUPwv Tdv piidv Tis X2+ wx+Kk=0, ycwpis va Aubf olTn.
386. ElUpers TO &GBpolopa TGV TETpaydvmy TV piiédv Tv kaTwd E§iowoswy
xopis v& AuBolv olrat :
a’) x2—9x-+10=0, B) x245x—7=0, Y') 3x2+4+7x—6=0.
| 387.\ Mpoodioploate 10 A, Gote TO &bporopa TEOV TeETpaywvwy 1@V piLédvY
THE Ehigeioews X2+ (A—2)x—(A+3)=0 vé& elvca .
388. Tloia oytois Trpémer v& Umrdpyn peraby Tév P kad v, fva al pifar s 6-
= owoews X2+ Bx+y=0 Exouv Adyov A.
389. Edpete oyxéow T@v o, B, ¥, lva ol pifan Tis £§icdooews ax2+4-pPx+y=0
elvan &véhoyol TGOV p kal V.
390. TlpocbiopicaTte T& P kai y, ®ote 1) biapopa T&HV pihdv TS Elocdoews
~ x24Px+y=0 elvan 4, T&v 88 kiPwv Towv 208.
\ 391. TpoodiopicaTe Tov v, doTe al pifen Tis t§1o0moews
4 (c—P)x2+2(2—P2)x+v=0 v& elven Toa | v& Exouv yivdpevor 1.
392. Tloiav Tipnv Tpémer v& X1 TO Yy, @ote ai pidon Ths t§iocwoews
_}\ x2—10x-+ y=0 vé elvan pryadikai; Né Exouv yrvopevov —0,75 ;
ST, 393. TlpooBiopioaTe 16 v, dote ol pllen Tiis tSlowoews x2-8x+y=0 v&
mAnpoly 785 LEfis oxéons. o) p.=pa B') pi=3ps ¥ pipe=L 1.
L?94. TS airrd Bik Tas oxéoeis : «) 3py;=4p.+3, B') pi2+p.2=40.
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8. IIEPI TOY IIPOZHMOY TRN PIZQN THE aox®{|-LBx-+y=0

§ 177. Aobeions Tfis #ioddoews ax?4-Px-+y=0, Buvaueba
v Siakpivoopey, Trolov elval TO TTpoonuov Ek&oTns TV p1lddv olrriis,
&v elvon TpaypaTikal, xwpls va AUcwpev Thy &iocwotv. Tlpds ToUTo

B

TapatnpoUpey 611, d@ol elvan p,pa= { kod pitpe=— gmreTon OT1

Exouev ToOv EEfs Trivaka.

Ipéonpa tdOv pillov Tig €Elowoews ax’+
av p*—4ay) 0.

1ov. "Av elvat % 5 0, ai pifar elval dpdonuor Betuxal pév av
elval xoai — E y 0, dpvnTixal 8é av elvar 16 — —% {10;
20v. "Av eival— —Z— { 0, ai pilat elvor étepéonuol: dmoAVTwG

peyodutépa N Betind) pév, dv elvar xai — E y 0, M) dpvnTixy 8¢, av

el
TO — J< 0.
3ov. "Av elval ;Lﬁ 0,  pia pila elvar lom pe 0, 7 8¢ &AAn
pe —%-

*EoTe . X. 1) tEiowois x?4-8x4-12=0.

“Exopev p—4ay =64—48=16=6eTixds. "Apx ai pifan p;, kad pe
elven Trporyportikad. “Emeidh 88 pipe=12 ) Okai py+p=—8 { 0, 8 elvon
apvnTiKai.

’AocxfoeELg

Q‘?S EUpete 1 ofjia ToOV pi@y TGOV kaTwd  EfiowoEwy, Xwpis va AuBoUv

auTal ey et
() x-8x+12=0, (P) 6x2-15x-50=0, ( y) 7x*=+14x—1=0.
396 ‘Opoiwg TRV égﬁg: e -

o) Tx2—5x—1=0 "‘) x2—3x—4=0, ¥') 3x2— 4x—2=0,
(&) x2-3x 1-270 e x2+3x+1=0, ot’) 5x2—15x—1=0.

9. TPOIIH TPIQNYMOY ax®Rx-+y=0
EIZ TINOMENON IPQTOBAOMIQN ITAPATONTQN QX ITPOX x

§ 178. “Eore &1 {nreiTon v& TpaTTi) TO TRIGVULOY axt-Px+y
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els ywouevov Trapayovtwy. "Av py,p: elver ai pifon Tiis ax?+-px4+y=0,
ai omolcn Aéyovtar kail pifan ToU Sobévtos Tpiwvipou, 8 slvan

1 Y

==L, ) pipa= L. @
YrroféTovTes 1O as£0 ypdeopev TO Tpidvupov dos EEfs
=] i -2 g 1 l
ax®*4-pxty=a(x®+ et e )-
g

*AvtikabioT@vTes TO = pé 10 Toov alrtoU —(p,+ps) &k Tis (1)

%

xal TO — H& TO pip. & THs (2) elplokopev 6T :

ax®*+Px 4y =a[x*—(p1 4P )X +p;pe] =x(x*—p,X—poX+pip2) =
= o[ (x—p1)x—pa(x—p, )] =x(x—p,) (x—p2)-

"Hror & ax®4-Px-+y=a(x—p,) (x—p:).

Aloxpivopey Thpa Tds £Efs TrepiTTOoES ¢

lov. "Av ai pilar p; xai p. elvar mpaypatixai xai dvicot, &
Exwpev ax*+Bx-+y=a(x—p;) (x—p.).

20v. "Av elvor p,—p,, 0& Exwpev ax - Bx+y—a(x—p).

3ov. "Av elvat p,=A+8i, p,=A—b8i ( piyddeg ouvluyeic )
0a Exwpev x—p,=(x—A)—B8i, x—p.—(x—A)-+58i, xai

a(x—p1) (x—p2)—af (x—A)—8i] [(x—A)+Bil—af(x—A)*L8].
"Apa :ox* - Bxty=a[(x—A2)+82]. "Hrot :

To Tpidvupov ax* Bxty Tpémetar eig yivépevov pév Tod
a éni Vo mpwroBabuioug mapdyovrtag (g mpdg x, dv ai pilat
THs €Eowoews ax’fBx+y=0 elvat mpaypatixai xal dviool,
€lg yivépevoy 8¢ tob a éni &v Térelov TeTpdywvoy | éni to dfpot-
opa 8Vo TeTpaywvwy, dv ai pifur tig éElcdcewg elvar ioat
N piyddeg ( oulyeig ).

IT.yx. 81 16 2x2>3x—2, ToU 6moiou af pifon elvon 2 xkoi —0,5,
éxopev 2x>3x—2=2(x—2) (x-10,5).

Ax 10 2x?>-12x-1-18, ToU &molov of pifon slven focn pg 3,
Exopev 2x?—12x+18=2(x—3)2.

10. EYPEZIZ TPIQNYMOY B’ BAOMOY EK TQN PIZON AYTOY

§ 197. "Otav Sofolv ai pilan p,,p. £vds TprVLOU B" Pabuol
s TPOs X, ToUTo 8& iooUtan pi (x—p,) (x—po)=x"—(p,+p2)x+p.p:
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TToAACTTAaoIaopévoy TO TTOAU eml TrapdyovT& Tivo otobepdv. “Hror
Buvdpefa va eUpwopsvy TO Tpiwvupov ToUTo ( TOXPOAEITTOUEVOU TOU
oTaBepol TapdyovTos ) &k T@V piLdv alTol.

\ . \ . \ g L v =
TLx. T Tpidovupoy, T6 Exov pibas T&s 3 xai » 8& elven ioov

s 1 2x—1 2x2—Tx+3 3 y ey 2
pe (x—3) (x—--z)=(x—-3)( 5 )= g — T& 8 3 kai , 8&
elvoa pifon Tiis E§iowoews 2x*—Tx+3=0.

’Aoxfoetg
‘Opas wpwTn. 397. N& tpamroUy els yivopeva 7& Tploovupe :
a') x2-9x-+18, p) x24-4x+3, Y') 2x243x-2,
&) 2x2+12x+18, g') x2—4x-5, oT1’) x2—5x+6.
398. N& amAomroinfolv T& k&Twd KAdopaTa :
)x2~—5x+ 6 8 x24-4x-+3 ) 32—!-103(—}—_2_1_
= X2—4x—5 Ix2+ 12x+18

‘Op&s deuTép EOpete tEicwoiv B’ Pabuol pE cuvteAsotds &xe-

paious Exovoa pilas :

o) 3 kad 0,5, B 3+)2, y') 4+V5, &) +il2,
) a+p, ot') a+VB, g atilg, n") axVa.=F
401 ynuaTioaTe Té&s E€10waEis Tas Exoloas pilas TO &bpolopa Kai TO yive-
pevov Tv pifdv T kaTwh Efiowoewy : —
o “2x—5 8x 3 f’f ﬁ‘) ‘! 2 i_,f 3_(2 VS_)
{ - =3, X2— e .
oo Ox x—19 \_/

1
w P

401. TxnuatioaTe v éficwoy Ty Exoucav pilas T& TeTphywva TEOV pi-
L&y Tiis E6iodoEws V3xe+Yi7x+ ) 5=0.

402. IynuaTicaTe Tds Eicdoers Tas Exovuoas pilas Tous kUPous TV piidv
TV EElodoEwY a’) 2x(x—a)=0a?, ) x2+ox=c2B(B+1).

403. Iynuaticate Thy SeuTtepoPdBuiov Eficwoiv, yvwoToU &vtes &M ©
ouvTeAsoTHs TolU BeutepoPaBpicu Spou Tns elvar 7, Tol TpwToPabuiou —14 kai f
pia TV pigddv —5.

404. *E&v X,, X, elvan of pifar Tis Eiodoews ax?+Bx+y=0 f s
x2+-mx+k=0, oxnuaTicaTs Tés E§1odkazis Tas Exovoas Tag k&Tw pifas :

y') x24+p ( X% ) =2aB(x—B).

o) X,%X,% BY — %52 Y) X,2X5,X,X,%, 5") x;+2x,, 2x,+X,,
PR S R e S
€') X;—2%,,X,—2X, oT) Xy2+X,, X1 +X,% gy 23 L%
) Xy—2%,,X,—2X, ) Xy 2 X177 X 2x, 2%,
' 2 2 2 N _%1 Xe
") ox 2 +Px X+ yX.2, ¥xX 2—Px X, +ax.?, 6") 3(’3. =y
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405. ’Eav x,, X, elvon pifan s tEictoews ax®+pPx+y=0, UmohoyloaTe THv

TRy TV TapasT&owy Xwpeis va Auli i dflowos :
) (o, + P2+ (axy P, B (Bx2+y) Bx.+7)
Y) rxa+pr=2+(rxa+B)>2

406. *E&v X,, X.elven ai pifon T #1owoews 5x2—12x+ 1=0, Umohoyioare THY
TV TS THPXOTATEMS X, *—X, 2 X, + X X,2—X,?, Ywpis va Aud) 1 éiowans.

407. *E&v x,, X, tlven pifocn s iodorns x2-2x-35=0, UmoloyicaTe TThy
e fE o S S o O

TURY TS TOPXTTACEWS ——
X3 %

, Xopis va AuBf) 1 eEicwais.

11. TIPOZHMA TOY TPIQNYMOY ox’|Bx-+vy
AIA IIPATMATIKAE TIMAZ TOY X

§ 180. *Ectw 16 Tpiovvpov ax?+-Px+y kai 6Tt TO x AcuPa-
vel TTporypaTIkGS Tiuds. TAvV ol pifon alrtoU p,, pe slvan mporyuaTikad
kol &vicor (Efotw 88 &1 elvan p, ( p:2 ), B& Excwpev

ax®+Bx+y —a(x—p;) (x—p2).

a’) TAs Umroftowpey T ai Tl ToU x elvan pikpoTepan ToU
p1, ETTopéveds kad ToU pe. TOTE TO X—p,;, X—p. elvon &pynTIKE, TO BE (x—p1)
(x—p:=) (o5 yrwopsvov &pvnTik®Y Tapaydvtwy ) elvar GeTikdy, kad
TO a(x—p,) (x—p2) 6& Exn TO Twpdonuov ToU a.

B) "Eotw 6T ai Tipad ToU x elvan peycUTepon ToU pe, ETTopEveds
ki ToU p,. TOTe T& X—p, kail X—p, elvan BeTikd, &wions kad 6 (x—p,)
(x—p.) elvan Bemikdv, TS 8% ywodpsvov o(x—p;) (x—p:) O& En TO
TrpooTuoV ToU a.

Y') "As Umoféowpev 611 ai Twad ToU x elvan peyodUTepon ToU
P, CAAG UIKPOTEPX TOU ps, TjTOL Py { X ( po. TOTE TO pEv X—p, Elvan
BeTixdy, TO x—ps dpvnTiKOY, TO &8 (x—p, (X—p-) elvan dpvnmixov (G
ywouevov U0 ETEPOSTIUWY TapayovTwy), Gpx TO a(x—p;) (X—p2)
Exe1 TTpoonpov avtifetov ToU a.

5') "Av ai p,; kal ps elvan Toon fj uryddes &piBuoi év yével, 81k -
oov TIUNV ToU X TIpoyHaTiKNV Kai Sidkgopov TGV pifddv TO TpIivupoy
gxer 10 Trpdonuov ToU a. Aiomi, &v piv elvan p,=p. TO oax®4-Px
4 y=a(x—p,)%. "Htol &xa 10 mpoonuov ToU a Sik kdbe x=£p,. "Av
8t ol pifoa elvan wryddes év yével, 10 ax®+-Px+y Tpémeton &is yiwo-
pevov ToU o &mi 10 &fpolopax SUo TeTporywvwy, Emopfves EXEl TO
TTpdonHov ToU a. 'Ex T@v &vwTépw ocuviryopsv GTI:

14
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“Otav t0 x Ad4Py Tiphv TpaypaTixfv xelpévnv €xTog TOV
ptl@v 100 Tplwvdpou ax’+Bx-+|vy, TO TpLwvVLpoV €xeEL TO TPO-
anuov Tobh a, év® Sia TipHv ToU X xelpévnv petald TOV pL-
Lov ExeL mpbéonpov avrtifetrov Tol a.

’Aocxfoetg

408. Ax Trolas TpaypaTikds Tipds ToU X Td kdTwh Tpivupa B& Exouv Ti-

uds GeTikés; &pvnTIKGs ;
a') 2x2—16x+24, P’)—2x2+16x—24, ') 2x2—16x+32, &) 0,75x2—6x-+1.

) x2 Jx—1, ot’) x2+x—1, L) 2x2—6x—3,
409, “Opoiws T& Tpidvupa :
«') —2x2—16x—32, P’') 2x2-16x+40, y’') —2x2-+16x—40, &) —x2—3x+2.
12. @EZIZ IMIPATMATIKOY APIOMOY QZ ITPOX TAXZ
PIZAEZ TPIQ2NYMOY

§ 181. Aobévtos ToU Tpiwvipou ax?-+Px+y xal &pifuol Trpa-
YuoarTikoU ot A, {nToluev v eUpoopev TN 8oy alrroU s Trpds kabe-
picv Tév ( dmotiBepévwv mpaypaTixdv ) pildv Tis £iodoews
ax®+Bx+y=0, ywpis v& Aubi) oUn.

MoparnpoUuey 611, dTav TeBfi x=A els TO Tpidovupov, &w T
cA*-PAy Exn Tpoomuov duTifeTov ToU Trpootipou ToU «, TOTE
ai pifar elvon TrpaypaTikal kai &vicol, & 88 A TrepifxeTcan peTtafy
TOUTwWV.

"Edw Speos 0 aA*+-PA+y Exn) TO Trpdonuov ToU a, TOTE O A KelTal
£kTOS TEW piLGv ToU Tpiwvipoy, EoTw py,pe ( BV UmroTifeTan p, { p: ).
Méver v& elpoopey &v 6 A elvon pikpdTepos Tiis pikpoTépas pidns p,
UEYoAUTEPOS TTS HEYOAUTEPAS Po-

Tlpds ToUTo &pkel v& eUpebf) &v elven pikpdTeEpos 1) peycAUTe-
pos &mo &pifudv, & Smoios va TrepiéynTon peTafl TéV pifdv. AidTi
v elvan pikpoTepos &md ToloUTov &pifudy, TéTe SeBopévou ST elven
S A ExTOs TGV pifév, 8& elvanl Tpopavdss TPd aUTdv. *Eved &v elven
peyoAUTepos ToloUTou &pifuol, B& elvan & A perd Tas pildas.

"Api1Bpos Suws Trepiexdpevos peTaU TGV piIldv py, pe elvar &

o 2% SnA. 1o Numdbpoiopa alT@y, Si16T ék THS P, { pa TrpokUTITOUV
—+Pa

of 2pi(pitpe ke pitpa(2pe, ST 20:(prt-pa(2pe, STrSTE Py ( 2TP2 (o,
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"Av Aorrov slven A (——2% , 6 A 8& elvan pd TV Pifddv, kai &v

M-, & A 0& elvan etk Tas pias.

*Ex ~oUTwv dpileTon 1) Béots ToU A dos pos Tas pilos.

Hagadeiypara. lov. *Eotw 811 8ideton 16 Tpicovupov x*+3x—2
kad ZnToUpsv v elpoopev THY Béov TolU —1 .. s Tpds Tas pifas
ToU Tpiwvipoy, Xwpls va eUpeBoly alro.

Evpiokopev Trp&dTov TO onueiov ToU (—1)*+43(—1)—2. TolUto
5i8e1 &E€cryduevov 1—3—2=—4, dnAadn Erepdonpov Tol cuvteAsoTol
1 ToU x? els TO Bofiv Tpiovupov. “Apa 6 —1 mepigxeTon peTalu TGOV
pilédv ToU BobévTos Tpiwviuou.

*Eotew OT1 S1x TO aUtd Tpicdvupov {nToluev Thv Héow Y.
ToU &piBuol 1 cos Trpds Tés pilas Tou, Ywpis va eUpeBolv alrat.
Elvaa 12-+3-1—2=2, 8nAcdt oupdonuov ToU ouvteAeotol 1 ToU x°
*EtreiTa rapocrnpoUpey &t i piden elvan mporypaTikal kal &vigol,

5161 A=9-+8 0. To fiudbpoioua Tév pifdv elvan —%- Kai  &mel-
&1 1) — % —_— ‘?g 6 1 8& elvan pera 1&s pilas, dnA. peyoAlTepos

TT)s peyoAuTépas pidns.

2ov. “EoTtw 1O Tpicovupov —3x2+2x+41 kal émi OnTolpsv Thv
Bécw TolU 0 dos Trpds Tas pilas Tov, Xwpls va eupefolv alral.

Ottopev x=0 eis TG TpIdOvUpoV Kai eUpiokouev —3.02°+2-041=1,
fitor &crydpsvov Etepdonuov ToU a=—3 ouvtedeoToU ToU x* el TO
Sobtv Tprovupov. “Apa TO 0 TrepiéxeTan peTagU TGV piL&dv ToU Tpiw-
wpou. Atk TO otd Tpidvupov, & {nTolpsv Ty Béowv ToU apib-
poU 2, &xopev —3'22-+324+1=—12+4+6-+1=-5, fito1 oudonuov ToOU
a=—3. “EmelTa sUpiokopev 611 ai pifon elvan mporypoTiked kol G-
cot, 816m1 A—4-1+12)0. "Apa TS 2 kelTan £kTOs TGV piLddv Tol Tpi-
wwipov. Elven ——2%5—2(%5 = —13— Kol 20y —]3—-, Gpa 1O 2 elvan peTd

T&s pilas, SnA. peycAUTepov Tiis ueyaAuTépas pifns ToU Tpiwviuou.
'Aoxfoetrg
410. Tig 1y 8tois v 1, 7, 5, =5, —1 s Tpds T&s pifas TV ELicdoewy :

o) x243x—4=—0, B) 2x247x—1=0, ¥') x2—4x}+3=0.
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411. Edpere THv Bfowv ToU &pifuol o) %ﬁ) —1, ¥') 0.5 &) —0,25 &<

Tpods Tas pifas fkdoTou TGV TpHOWIpGWY :

o) 2x2—6x+1, p') —x24+x—4, y") Tx*—4x—1,
2

5 % = % = ¢') 3x2-L6x—4, oT") —x2—Tx—2,

s X : v

&) s -1, n") 4x2—T7x-+1, 8") 0,5x2+0,6x—1.

13. EYPEZIZ TN INPATMATIKOQN PIZQN THE EZIZEQIEQS
ax®-Bx+vy=0 KATA ITPOZEITIZIN

§ 182. 'Eqv, Stav x=A, kai x=2A; (Smov ol A,, A. elvan &pi-
Buol TpoypaTikol kai Sidgopor peTadl TwV ), TO ax®+PBx-+y Acp-
Bavn Tpas Erepoonipous, ToTE 1) £Sicwols ox®*+-Px-+y=0 Exar pilcs
TpayHaTikas ked &vicous émeln), &v ai pifon floav foacn ) pryadi-
kal 70 ox?+Px-ty olbémote 8& fiAAale Tpdonuov, OoTe va EALu-
Pave Tipds ETepoonjpovs” wavToTe B fiTo dudonuov ToU a (§180 &°).
MetaU 8¢ TV A, kai A, TepityeTon pia TGV pifdv Tis E§icwoews
ax?+-px+y=0. Aiom, & p; kal ps; elvan ai piden ToU TpOVipOU
oax®+-Bx+y, medn) Six x=A,;, x=2A:, ai Tipal TOU Tprwvipou elvan
eTepoonuol &€ Umrobéoews, pia &k TV TNV oty Ba elvan duo-
onuos ToU o xai 1] &AAN érepdonuos ToU a.

“Apa, €ls & TV A, As 8& elvan évTds TV Pi1idv kal & GAAos
kTS alrrév.

Olrreo &v A: Y A; Kad pp ) pr B Exoopev ) v Sikraliv p; A; pa Ae
7] TV A, pi A pe €k TOV OToiwv QaiveTan OT1 peTalU A,;, A. Trepié-
XeTan pia povov pifa, eiTe 1 p. €iTe 1) p,.

Emi This i8iomTos olrrfis omnpilouevor épyalousba s &6,
Si1& v& elpoopev Tas ( TparypaTikes ) pifas §iowoews kaTa TTpocty-
yiow (&v 8év eipiokwvTon dxpipdds ).

“Eotw 1) &lowois 8x*—2x—3=0.

OfTopev qvTi ToU x SUo dpifpols ( TTpaypoTikoUs ), WOTE TG
Eaydpsva, T& Smroia B84 elpwpev £k TTS GVTIKOTQOTACEWS ToU X
gls 10 8x2—2x—3, va elvan Erepdonua. “Otav x=0, eUpickopsv —3,
&tav x=1, eUpiokopev 3. ‘Emroptvers petal O kai 1 Trepifyeran pic
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pifa THis €§iccooews. AapBdvousy Twpa THY péonv TIENY peToaly ToU
0 xai 1, 8nAadn Géropsv x=0,5, &= epiokopev 2—4——2- Erouéveos 1)
dvwTépe pifa TrepifyeTon peTaly 10U 0,5 xkad ToU 1.°H péon Tipd) peraly
ToU 0,5 xad 1 elven 0,75 kai dvrikoBioTdvTes eis v Sofeloav &€iowo-
ow x=0,75 eipiokopev éT1 f} Tun olrn ToU x slvan pila ThHs Eoc-
oews. "‘Otav x=—1, Exopev 8+2-3=7. "Apa f| &AAn pila Tepréye-
Tan perafl 0 xei —1. (Tlpoosyyicare wepicodTepov, T UpeTe cal-
v ). Tov Tpodmov alrov Tiis eUpéoews TpoayuaTixéy pildv KoTd
Tpogéyyiow Buvdpsba va Epapudowpey Opoiws kol s 2Eicdaaeis
dvwTiépou BaBuol.

"Aoxnotig

412. Edpere pe mpoofyylo1v Tas TpoyuaTikds pifas T@Y kdTwh Eicoswy
Bi1& 75 pvebdBou TS Tpooeyyioews (2av Biv eUpioxwyten dxpiPdis Kai pé elkohiav).

o) x2—5x+3=0, B’) 3x2—6x+240, y') 2x2+3x—-8-0,
8") x%—3x2-+5x—-1=0, e') 2x2+6x—5=0, o1’) x*+ x-1=0,
£") x*—3x*+4x2-3=0, n’) x*—3x2—x+1=0.

14. AYZIY ANIZOTHTOZ AEYTEPOY BAGMOY

§ 183. Tlaox &viodtns ToU BSeutépou Pobuol s Trpds fvar &
YvwoTov, EoTw TOV X, elvan év yével Tis popefis ax?+Px+y )0,
N ax*+Pxty (0, ( Smovu UmoTiberon &11 elven a =40 ).

*H Beutépa popen dudryesten els THy mptnv, &v dAAGEwpey T
oruaTta TdvTev TGV Opwv, &Te 1| dvicdTns &vTioTpépeTan. “Qoe
m&ox &viodTns ToU Seutépou Pabuol SYvatan v Bewpnff &Ti elvan
Tis vopefis ax®4-Px+y )0, dwou 1O o BlvoTan v elven Betixkdv A
GpvTTIKOV.

Aix va AUoowpsv THY dvicomnTa ax®*+Px+y )0 (1) mapern-
poUusv 871, &V TIAPACTNOWUEY ME p,, P TAs pilas ToU TPIVUPOU
s (1) xai Umoféowuev émi elvan wpaypaTikal kai Gvicor (EoTw
P1 { p=), B Exoopsv ax®Px+ty=a(x—p,)-(x—p:). ZnTolpey v& £i-
PwEY TAS TIUGS TOU X, Bik Tag dmoias T a(x—p,) (x—p.) elvar Bemi-
KOV.

"Av elvar 10 @ ) 0, 70 dvwTipw yivduevoy, s YvwoTdy, yiveTau
BeTikdv Bi&x x { p;, ko X ) pe. "Apa ai Tipad ToU X, of EraAnBelovsat THy
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dvicétnTa, elvan TévTes ol TrpaypoTikol &prfpoi ol UIKPOTEPOL TTS
mikpoTépas pilns Py kol of peycAUTepor This ueyocAuTépas P TOU Tpi-
wVUpoV.

"Av elvar a { 0, TéTE Bk Tds Tipds ToU X, ai omola TTEPIEYOVTAL
peTafU TGV p, kad ps, TO ywdusvov a(x—p,) (X—p2) EXEL ofuax &vTi-
fetov ToU o, SnAcdn BeTikdv. ‘Emroptveos ol Tpad ToU x ai &maAnfeU-
ouoat v (1) elven wéytes ol TporypaTikol &p1Bpoi, ol otrolol Tepie-
yovTtal peTafU p; Ko pe.

"Av ai pilai p, kai ps elvan Toon kad elvea 10 a ) 0, TOTE ik TT&OQW
Tipfv ToU x Sidgopov Tijs pitns ToU Tpiwwipoy TO yivéuevov a(x—p;)?
elvon GeTikdv. AnAcdt) TOTE TrAVUTES Of TrparypaTikol &pifuoi ExTos TS
p, &moAnfelouv Thv &VIoOTNTA.

"Av 8uws elvar 16 o { 0, ) dvicdTns Sév EmaAnBeveTon Six Koppiow
TIufy TTpayMaTikny Tou X. AéTi ToTE elven ax?+pPx+y=a(x—p.)*
ko &pol To a elvan &pvnTikdy, TO a(x—p.)? elven &pvnTikov Sk T&oav
TPy UaTIKNY TiuNy ToU X, §KTOS TS P, Bix Thv omofav pndevileTar.

"Av ai pilar p,, pe elven pryddes &v yével, 1) dvigoTns graAnfeleTan
Bi& TEOQV UiV TPOYPOTIKNY TIpMY ToU X, &v glvan a ) 0, 31’oUdepiav
8¢, &v elvar o { 0. AidTi T Tprdvupov Tis (1) iooUTan pé T yrvopsvov
ToU o & T &Bpoioua SUo TeTpary vy, fiTol Exel TO oTpeiov ToU
B1& T&oQV TPAYUOTIKAY TIUNY ToU X.

*Eotw Y. 6T InTeitan va AuBij 1) dvicotns x>—2x+8 ) 0.

Al pifan ToU Tprwvipou x*—2x+8 elvon pryddss kol elvan
a=1)0. *Apa | dvicdtns dAnbeler Bix TT&oav TP HTIKTV TIMNV
TOUX:

*EoTe Tpds AUcw 1) dvicdTtns x*—x—6 ) 0.

Al pilon ToU TpicovUpoy 2—x—6 elvat of —2 ki 3 kai TOa=1 >0
‘Etropéveos ai TrporypaTikad Tipai ToU x ai émaAnfBelovoan TV dwi-
oétnTa glvar ai x ) 3 kad x (2.

§ 184. *Eotw 871 Exopev Y. TNV &VICOTNTA.
x(x>-3x+2) (2x>+7x+3) (x*+x+1))>0. 1)
Maparnpobuev 811 1O x*-x--1 Exa pias QaVTaOTIKAS, &par EXEL
Tipfv BeTikfy 81 olavBNTOTE TPy HATIKTV Tiunv toU X. ‘Emropéveog
f Sofsica dviodTns elvan lcodUvapos pé THv ETouévnv
x(x*>-3x+42) (2x2+7x+3) ) 0. (2)
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‘O mwpddTos mapdywv x undevidetan Stav x=0, & Selrepos
x*—3x+2, étoav x=1, x=2 kal & TpiTos Tapdywv 2x2-+7x-+3, dtav
X=— %, x=—3.

Al Tévte olTtal Tipal TomofeToUpevan ko oeipav peyEdous
efven —3(—23(0(1(2

a’) "Orav x (-3, & wpdTos Tapdywv THs dvicdTnTos (2) &-
vaa &pvnTikds, O (x*—3x+2) 6& fxn TO ofjux ToU ouvTEAeoTOU
ToU x?, STav x ( 1, &mopévess kad Stav x (3 (1, 16 x>3x12 6& EXN
TO Tpdonuov Betikdv. ‘Opoiws & TpiTos Trapdywy Tiis &VIoOTNTOS
(2) 6 2x*-+7x43, dtav x (=3, 8& &n T _TTpdonuov ToU ouvTe-
AsoToU ToU x?, fitol BeTikdv. “Ofev 16 yivdpevov T&V TPIGY TTapa-
Yovtwv Tiis (2) elvan &pvnmikdv.

P) "Otavelvon —3 { x { — —é—, & Tp&TOS TTapdywy elvar &pynTikds
6 Belrepos BeTikds (B16T TO x Exer TRV kewpévny ETds TAW pi1lédv
Tou ) kai & TpiTos elvar &pynTikds ( S1dT1 & x Exer Ty KEIMEVTV METO-
EU TV p1f@v Tou ). ‘Emropévas TO yivduevov TV TPV Trapary SV TwY
slvan BsTixdv.

¥") “Otav elven — —;ﬁ {x (0, 6 mpddTos Tapdrywv elven dpvnTikds
oi &AAot BUo BeTikol kad TO yivdpevov T&V TPIWV ApVNTIKOV.

8') “Otav 0 ( x { 1, & TpdTos Tapywv elvar BeTikds, & Selrrepos
SeTicds kai O TpiTos BeTikds, &pa TO Ywdpevdy Twv elvar BeTiKY.

€) "Otav Anebij 1 ( x( 2, 6 wp&Tos kol TpiTos Tapdywv Tijs
S&viocdTnTos (2) elvan Betikoi, 6 SelTepos &pynTixds, &pa TO yivdpevov
TRV TPIBV TapoyovTey  &pVTTIKOV.

ot’) Téhos &v Aneéf} x ) 2, of Tpels TapdyovTes Tiis (2) elvan
feTikol xal 1O yiwdpsvov elvon BeTixdv.

"Ex ToUTwov Emeton i 1) Sofeioa dvicdTng emoAnfeleTal, STav
—3(x(— 5 A &row 0(x(1 A Srav x)2.

Ev yéve, &v Exwusv dvicdtnTa THs uLopofis AB.-I' )0, &mou
A,B,I' wapioTdvouv TroAudvupa ds Tpds x TpwTou 1] SeuTépou
Pofuol, eUpioxopesy mpdTov Sid Tivas Tipds ToU X &kaoTov TEW
A,B,I' yivetan BeTixdv kai Si& Tivas yivetan &pvnmikdv. Tobro ed-
piokopev PonbolUusvor &md Tas pilas ékdoTou TéV 7L S 1
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*AxohoUBcs &k TGV TGV ToU X KpaToUpev s AUcels TS &vi-
odTnTos kelvas, B Tag dmoias TO yevousvov A-B-TT yiveron BeTikdv.

§ 185. "Av Exwpev &vicdTnTa THS HOPPTIS - ) 0, &vdryouev alThv
els THv icodlvapov Tns dvigdTnTa TS LOPPTS A B)0, &v moAAcorAc-
ol1&owpey T &vica &mi B2, &t AauPdvousv ééBj)O A A-BYO, v

ool £EeTédlopey KaTa TA AVWTEPL.
Auvéuefo Sucos v Efetdowpey YwpioTa TéTe elvan A ) O kai
A (0, kaBds kod ToTe elvan B ) O ki B ( 0 xai dxoAoUbws va kpa-

. e 2 = = - % T 7 Tl
Triowuey gkelvas gk TGOV TIWGY ToU X, Bix TAs OToias TO B elvan

BeTikov.
a0 \ ’ il ‘ . x4, x-2
Eotw Tr.X. Tpods AUy 1) dvicoTns 1 + = 3>J\L1
x—4

’EE oUriis Exouev TV icoBUvaudy tns 1 + —— L:l >0 f v
=) (:\-—1)+((.\‘—43)) ((3:11); i) () »0, xai perx THY ExTéAeCIV TGV
TpdEecwv kol THY dvarywynv TV duoiwy Spwv ( gls Tov &p1funTnv )
Eyouey TNV — & staanl >0

=-3) (x-D

Al pilon ToU x>-—4x-+1 elven 24+V3, oi 8¢ ToU TrapovopaoToU
Tfis TeAsuTalas dvwTépw &uiodTnTos ol 1 kod 3. OfTovTes x—11 £l
oV &pifunTikiy Tis dvicdTnTos eUpiokopev é6oryduevov —2 £ 0. "Apx
716 1 mepiéyeTon peTaly T@V piLédv ToU &pibunTol. OtTopev x=3 &is
Tov &piBunThv Tiis &vicéTnTos kai eYpiokopey 9—124-1=—2¢0. "Apa
f pifa 3 Tol TapovopcoToU TrepiéxeTan peTalU TV pIL&dv TOU
&p1BunTol. OUTws Exouev 2—V3 (1 (3 (2+4V3.

Mapanpolpey Tdopa 671, 6Tav elvar x 2-¥3, {4 x)24V¥V3 6
&pBunTns kai & TrapovoudoThs TS &VWTEPW GVICOTNTOS glvan Be-
Tikol, fjTol aUTn EmaAnfevetan. Emions 6T, Stav 1(x(3 xai ol 8o

Bpol Elval &pvnTiKOi, &P TO KAGOUX D glvan BeTikdv

kad ) GviodTns EroAngeveTan. "Evéd Stav 2—V3 ( x (1 A3 ( x(2+V3,
f) dvwTépw dviodTns Bév émainbeveTan, S1dT1 oi Spoi TOU KAQOUATOS
elvan Etepdonuorl kai Emopéves TO KAdopa yiveTan &punTIKOV.
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A aaea el

‘Opgs wpwTT. 413. N& AuBoly al k&Twd dvicdrnTes :
') x2-+3x—4)0, B') x4 3x—6)0, ¥) ‘5 i :;;‘(*
414, EGpete TAs Tigés TtoU X Tas EmaAnfevoloas Tas SUo dviodTnTas !
a) x2—12x-+32)0 xai x2—13x-+22(0, p') x2-3x-+-2)0 xai 4x2+5x+1¢0.
415. N& AuBoUv ol &viodrnTes :

1) &—2) x2—3x+ PR o
a)(\ 3)(\—4))] ﬁ)\"‘ 3x— 2>0 Y)3T3—x>5:\'—}—l
‘Opas BeuTépa. 416. N& AuBolv al katwTépw dvicotnTes, &v elva
a(P(y(d: o) (x—) (x—B) x—r))>0,p) (x—a) (x—B) (x—y) x-5))0.
417. N& AuBoUv ol dviodTnTes :

a') 4x3*—10x2-+18x (0, B’) 3x3-5x24+2x )0, y') x¥—=2+4x)0.

418. MetaflU Tivev dpifpdv mpémal va mepitxnTon & p, fva ) Eflowaons.
px24 (u—1)x+2p=8 &xn pilas TporypaTikGs ; pryddas ;

419. TTolav Tipnv mpémel va Exn 6 A, iva 1) X2+ (2A+1)x)—19 EmainbeinTan
51& TEoOV TPOYHSTIKNY TIUfv ToU X ;

15. IIEPI TN TIMQN TOY TPIQNYMOY oax®+Bx+y
ATA TIAZAZ TAZ [TIPATMATIKAZ TIMAZ TOY x

§ 186. ') "EoTw ). TO Tpicdvupov 7x*—5x+6.
"Av TTapXOTNOWUEY aUTO UE W, 8& EYwUEV THY ouvdpTnalv |

Wy=7x>-5x+6 (@8] |
"Av TO X AQVTIKOTOOTNOWHEY pE plav Tipflv TpoyuoTIkny T.x. |
put x=3, 1O TprVUpov AauPdvel Ty Tiunv 7-32—5.34-6. @) |

"Av els tnv (1) Bfowpev &vTi ToU x THV Tiunv 3-te, 6mou TO
£ TraploTAVEl TTOOOTNTA Tiva TPayuaTikny, O& Eywpev ds Tiuny |
TOU W -rr]v Y= 7(3TE) —5(3—1-8) +-6= 7(3 —!—2 3e-- E) Haa= 55—*-6—

(7-3*—5-3-+6)+7-2'3e+T7e>—5¢. 3)

’Eav &md Thv Ty oty (3) ToU @ &eaipéowuey THY Trpo-

nyoupévnv Tiunv autol (2), eUpiokopev Siagopdv THY
7(3+¢€)*—5(3+¢e)+6—7.3*+5.3—6=7-2.3.e+7e>5¢, 4)

"Av Topa Uoffowpev 611 TO £ elven TrocdTns Soov BéAopev
HIKpS& TOAUTS, TOTE kai 1) Toootns (4) yivetcn Soov 8fhouev
pikpa ( &TOAUTWS ). A16T1 EkaoTos TGOV Spwv TN TEPIEXEl TO €, TO
otrolov Buvaueba va tAaTTwowpev, Soov Béhopev ( &roAuTws ). Tlo-
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paTnpoUpey Aoimrdv 811 els #AayioTny ( &mwoAUTws ) petaPoAnv Tis
Tipfls 3 ToU x dvTmioToixel #AayioTn ( &moAUTws ) peTaPoAn Ths
ouvapTioews (1). Ak ToUto Aéyouev &Ti:

Toé rprwovopov (1) elvat ouvveyés g mpdg X 1) cuVEXN TLUV-
dptrolg Tob x Stk THV TNV Tob x—3.

*ANN’ olavdnTroTe  TrparypaTikny  TiuNv kal &v  Béocopev  &vTi
ToU x els ™y (1), eUpiokopev 611 TO Tprwwupov elvan cuvexfs ocuvdp-
TNols ToUu x 81& T&oav TolaUTNV TIUNV TOUTOU.

‘Opolws eUplokopev 6T1 &V Tpicovupov TTs pop@fls ax?-Pxiy
slven ouveyns ouvéptnols Sid TEoOQV TRAYHSTIKNV TIpNV ToU X.

Kaf' duolov TpoéTrov opifopsv THv ouvéyeiav olaodnmroTe ouv-
apTrosws ToU x. "Av 8¢ cuvdptnois Tis 8tv elvan cuvexns Sik Tiva
Tipfv ToU X, AéysTan dovveyng Six TNV TNV alTnhv.

’Ex ToUTwv EmeTron 11, Otav TO X peTaPBdAAsTan &mMo  TIvos
TrparyuaTikfls Tipfis A els &AANY p AapPdvov cuvexdds Tas évdiapé-
oouUs TINGS TOs Kelpévas petaflU TV A kai y, TO Tpiwvupov 8 pe-
TaPéAAeTan &mo Tijs Tiwfls oA’ +-PA+y els ThHv mpnv au?4-Put-y
Aaupdvov Tiuds &v ouvexEia.

B’) ’E&v peTtaPAnTn Tis X AapPdavn &meipov wATBos TrporyporTi-
K&V TPV, of omolon &md Tivos kai £Efjs UmepPaivouv TravTa &pi-
Buov Betikdv ( doovdnToTe ueydAov ), TOTE Adyousv OT1 aUTn TeElvel
€ig 6 Betindv dmetpov ( + oo ) kai TO onusicdvopsy pE —co. "Eav
8¢ ol mipad alTis &md Twvos kai €9’ EEfls elvan pikpoTEpon TrovTos
&p1Buol &punTikoU ( doovdrmoTe MikpoU), Aéyouev ST1 ) X TEivel
els TO &pvnTikov &mrelpov (—oo ) Kal TO OTUEIOVOUEV HE X—>—0CO.

*Eotedy TO Tpiwupov axi+-Bx+y, &mou a=z£0. ©flousv va
eUpwpey RS peTaPdAAeTan ToUTo, OTav TO X MeTaPdAAsTcn &ro
—oco péxpr +oo AauPdvov év ouveyeia Tdoas Tas EvBiauEoOUs TTpa-
yuaTikds Tiuds. [pdeouev TO Tpicvupov s TS :

atpxty=a(Bb B+ L+ B B)alGti) + T-o5]

e A

Maparnpoluey 611, &v pév elvar a ) 0, 16 Tpicovupov B Exn TO
Trpdonuov THs ToooTnTos, 1) oOmola elven EuTods TEV  SywuAdV*
&v 8¢ elvar a (0, B& &xn 7O &vTiBetov Tpdonuov calTis.
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lov. EoTw 611 elvan 10 o ) 0. "Otav 16 x— —o0, TO (x+ 2%)‘

—>Loo, gav B¢ & alrroU deoipedy) & dpiopévos apiBuds ﬁz;g:w, pével
Biagpopd, 7 Omoia Telver els 16 4 oco.

*QoTe, 6TV X — —o0, TO Tplwvupov Teivel gis 10 -+ oo.

Edv 10 x ovfdveTar ouvey®s &mo ToU —oo AauPdvov  TIUGS

, ~ g D ; : Ay ;
pikpoTépas ToU — 5o, TO X+ 5o elvan &pvnTikdy, GAAX TO TETPA-

ywvov ouToU (x-‘r 2%)'—’ elvan GeTikov kal #AaTToUTal ouveyds.

“Ortav 70 x Yivm —5, SFO X fzi yivetar 0, 10 8¢ Tpirovupov

yiveTan —ocﬁuz:jy “‘OTov 10 x aUfdveran &d Tiijs Tipfs — _2[3& ouUVE-
X&s Tevov el TO + oo, fj ToodTns X+ —2%- elvan Berikn kol a€&ve-
Ton ouvex®s &mwo 10 0 Teivouoa els TO | co.

“Apx kol 1| Tiun ToU Tpiwvipou afdveTan ouvex s &mo TS
TIPfS — a-ﬁgﬁf}’ Teivovoa gl TO -+ oo.

20v. “Eotw 8T elvan 16 a { 0. "Otav 10 x— —oc0, TO TPIVUUOV
a

Teiver els TGO — oo, B10TI TO YEv (xr{— f'z% )_ Teivel elg TO +oo, dAAX

TS YIWoHEVOY (x+ -2%)*»-—»*&, gredn) elven o ( 0.

2 A
o \ 3 . i’ e 0 ¢
Otav 10 x=— -iﬁ—, TO TpIVUHOV YiveTal —a-ﬁ——‘;;_-,--}-,.
& 3
"OTtav T6 X— oo, TO Tplcovupov Telvel TTEAW gig TO —oo, Evexa
ToU 611 elvan « { 0. "Hror:
“Otav t6 a )0 xai 16 x petoBdAleTal cuvey®g Gmd — OO ...

— 2—‘1. .. L oo, TO TpLWVLEOY édaTToUTAL CUVEY DG ATO| o0 LéYpL TOD

62_4&‘( 1 & ,E& ~. é ~ o §e
— " 4 xal Emeto adBdveral cuvex®g péxypr Tob 4 oo, dTay 8¢
eivat 0 «( 0, dia ™v adthv ocuveyh petafornv Tob x, To

. 3 0 s — 3ty ; g*—bday
Tpldvupoy adEdvetal cuvey®dg and —oo, yiverat — = —Cxal

éAaTTOUTOL TIAALY CUVEXDG WEYPL — oO.

Y') ‘Otav pla t@v mipdv, Tas omoias AcpPéver peTaPAnTi
TToocoTNS, £lval peyoduTeépa TTao®v TV GAAwv TTAnciov Tipdy ou-
TTis, TOTe Aéyopev 611 aUTn elvanr péyrotov Tfis peTaPAnTis.
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TouvavTtiov, v pia TV TV peTaPAnTis ToooTnTos elvan
UIKPOTEpa TGV GAAGV YEITOVIKGDV TIUGV oUThS, KAAOUPEV oUThv
€AaytoTtov Ti)s PeTaPANTTS.

8") ’Ex TV dvwTépw TapaTnpoUuey &7 :

"Eav eivat 16 a)0, 7o tpuwvopov ax*+Bx-+y €xel éAdyioTtoy,

6tav x= ——2%, €ivat 8¢ v) érayiotn Tun Tou 7 —Ea#.
"Eav elvar 10 o ( 0, 76 tpuddvupov €xer péyiotov, dTav X =
& s ' ’ RAbay

= oy elvat 8¢ M) peylotn Tiuy Tou 7 s
“Eotw .. 1O Tpiwovupov 3x*—6x+7. Té a =3 )0 &pa To
: s . ; g

TpiwvUlov Exel EAdyioToy, OTav X=— —— = — = 1.

2ax 6
Oftovtes x = 1 elpiokopsy &T1 16 EAdyioTov ToU Tpiwowiuou
elvan 4.

"Aocxnoig

420. Av’ ixaoTov T@V K&TWH Tprwvipwy va ebpedij TO péyioTov i EAdyioTOV
kai & Ttiva Tiunv ToU X ourBaivel ToUTo :
o) —xB-4x13, p) 19x2—7x+43,) YD) x*-7x—13,
3') 15x2+4-x—T7, €) —x2+3--3x—6, ot’) 9,5x2-0,25x—2.

16. TPA®IKH IIAPAXTAZIE THE XYNAPTHEEQE J—ax®--Bx-+vy

§ 187. "Eotw 1O Tpicovupov ax-+-PBx+y ( &mov elvar a=£0).
Ak v& TTOPaCTNOWMEY ypapikéds TNV UeTxPoATv oUTtoU Bétousv
y=ax*4-px+y (D
xal Sioxpivopey SUo mepitrToEls, UtroféTovTes 6T1 EkacTov Lelyos
TV TINGY ToU X Kal Y TraploT&veTan pé Ev onusiov £xov TeTunuévny
THY Tipny ToU X kol TeTaypévny THY Tiunv ToU W s wpods &Eovas
épfoywvious x'Ox kai @'Oy.
lov. "Otav elvat 0 « ) 0.
Mveopifopev 671, Sdtav 1o x oUf&veTan ouveyxdds &md —oco pé-

Xpi —~2-5d—, TO  EAaTToUTal ouvex@s &md -+ oo péxpr ToU f—vﬁ:

A& ToUTo Aéyopev 61 1) &ficwots (1) mapioTdveTan pE picv kopTu-
ANV ypouuny, Tijs omolas ékaoTov onuelov Exel TeTunuévny kol Te-
Toypéunv duTioTolyous Tipds TV x kol W TS éSiowoews (1). "Hron
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1] v Adyw ypapun fa éxn éva kKA&Bov ouvexT) (&vev Siakotris Tivos),
& &trolos 6& &pyiln &mo év onusiov, TO dmoiov keltan ey TNV ywviay
wOx’ kad elvan TTOAU pepokpuopévov (TETUNUEVTIV X——oC Kal TeTa-
yuévny Yy—s--00), KoTepyouevos 8¢ BifpyeTan &mmo T onueiov A
(&vw 1) xk&rw Tis Ox ), Exov
TETUNUEVTIV _m,)ﬁ—ﬂ, TeETOrypévny 8¢
Ay -2
—afc i (ox. 16),

*Oroair To X QWO Tis TS
—,i( aUfdveTal ouvey®s Telvov Eis
76 +oo, 1| ticwaois (1) Aéyopsv
OT1 TTaploTavel GAAoV ouvex T KAG-

Sov appfis, & omoios &vépyeTal : L : =
s re ““nf : ,g PX, D) TB5q:0) P X
&rd TO omnueiov A Kai dTTopoKpUVe- ,

Tal TTPOs EV OTHEIOV TTOAU pEpo- Sy. 16

KpUCUEVOY, TO OTrolov keiTal gis ThHv
ywviav xOw, ué TeTpunpévny kal TETXYUEVNV TElVOUCTS Eis TO +oo.
’Ex TV dvowTépw Emetan &1 7y €§iowois (1), étav T a slvan
feTikdv, TrapioTdvel THv kapmUAnv BAD (ox. 16).
20v. "Otav €ivat 1o o {( 0.
Eis v mepimmTwoiv adrhy, Sdtav 1O X aufdveTon ouvex@s o

T = B . s ey S , 5
—oc pEXpt ToU — 5—, TO Y oU§dveTon oUVEXGYS &TO —oo uypl ToU

4ay—p*
4o
‘Etropéveos B1x Tas Tipas auras 7 éSiowaois (1) mapiotava Eva
ouvex ) KAGSov & &mrolos dpyxifel &mmd v onueiov TTOAU UEBGKPUOCPEVOV
xai xeipevov els THY ywviav x'Oy’, ToU &troiov 7 TETUNMéVN Kol TeTa-
yuévn Teivouv eis TO —oo, kaToAr)yel 8¢ els TO onueiov A’ (&vw T k-

T TN Ox), ToU &Troiou 1) pév TeTunuévn icoUton pe — 5% 3 T} OF TE-

TOYHEVT] UE 40{;:&- Coy: T
‘Otav 70 x aUfdveron ouvexds &mo — % pEXpl TOU +oo, T
_p2
Tpiovupov dpa kai TO W, EAaTToUTOn oUVEXES &116411&—5 uéxpl ToU

—oc kol 1) &§icwaois (1) dia Tds Tipds olrds Afyouev 6T1 TapIoT&VEL
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ouvex ] KAGBov (kapTrUAns) ypauuds, O dTroios KOTEPYETaL &TTO TO OT)-
peiov A’ kol &mopokplUveTon Tpos €v ompeiov TOAU  HEUCKPUGCPEVOV
kefpevov gls Thy yoviow xOy' pé TeTpnuévny kol TeTXyuévny TEVOU-

y coas el TO -+ oo ki — co (OX-
17
A s, Ay DR Al v eUpwpey ToU 7 KapTru-
0 i An Téuver TOV &fova TGV Y, TTOpa-
S / | -B2a:9 X npoUpev 611 €l TO onuelov Tis
5 : \ Toufis 8& Exwpev x=0. AN\ &v
/ : X gécwpevy x=0 eis v (1), ebpioxo-
: pev w=y. “ QoTe f) KxUTTUAN TEUVEL
L ! I 1ov &fova w'Ow els TO onueiov T,

Sy 17 A I, &ov TeTerypévny ionv LE Y.
"Av p,, p. elvaa ai pilon TOU
Tplovipoy, Stav TeB es aUTd x=p,, | X=p2, EXOHEV w=0.

"Ex ToUTou £meTon &T1 1 koumUAn Tépver TOV &Eova TV x Els
Té onusic Té& EyovTa TETUNUéVas P, Kol pe. TAV T& p, Kl pe elvan Qov-
TaoTikol fi pydSes &pifpoi, 1) KaUTTUAN (TrparyparTikéds) BEv TEuvel
ToV &fova TGV X.

Auvdpefa vér epopey onusia TS KapTTUANS BeTovTes X= 15230
&te sUpiokopey w=a+P+y, y=4a+2p+Y, W=9c1-3P 1y eevensn-
Olrrws eUpioxopev T& onueiax THS KOUTTUATS.

(LatPiy), @dat2B+y), (3.9a+3p+Y),--

‘Emrions Oétopsv x=—1, —2, —3 kai eUpioxoupsv &AM omnuelax
Tfis kaumUAns, "Av BfAwpev, BéTopev x ioov pé EAAQS TIHGS TT.X-
x=40,1, £0,2,.... x=42,1, 42,2,... xai eUpioxkouev &AAa onueiax
TS KQUTTUATS.

§ 188. [Tapamionows. ‘H xapmiAn, Thv omroiav TaptoTaVEL 1
tElowaons (1), kaheiton mapaoly, Tiis omoias A Béo1s AAA&KOOEL PET
toU TrpocTiHou ToU o kad TGV CUVTEAECTGOV TOU TPIWVUHOU.

' Egaguoyyj. "Eotw T Tpidovupov w=x*-5x-+4. “Exouev

25, 25 5\2 25 Siyas o
q}:x2—5x+4+ E = ? = (X— *2‘) +4‘——4— = (X— -2—) =

y

Nl

o s e P = 5
O7ov T6 X aUEAVETC CUVEXGS &TTO —oo MEXPL TOU -, TO (.\'—
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EAaTTOUTAl CUVEX@®S &TTO +oco péxpt ToU 0, T 8¢ W AaTTolTal ouve-
X5 &rd oo péxprt Tol — ; OUres 1) kautrUAn Eyel ouvey ] kA&Sov
A &pyoupevov &mrod onueiov pé Te-
TUNUéVNV Kai TETaY HévnV TelvoUoas i r
el 70 —co xal oo kal @Bdver eis |
TO omnueiov A (%,—%) (ox. 18). :
"O7av 16 x aifaveTal ouvey s i
&aro —% uéxpl ToU -+ co, T (x— -g—)— | \ }
oaEaveran ouvexdds &md toU 0 pé- Ii
i

Xpt ToU +oco, TO 8 y aUfdverau
; 2
" (3/20) [ (0] X

8]

Sy S &
OUVEX WS MO — - HEXPl TOU —+-co.
‘H kapmmUAn Aorrdv €yel kad Selre-
pov guvexi] kKA&dov Al, & &moios

X’ 0| (10)

|
I
I
I

&vépyeTar €k ToU onueiov A (0-%)

BN g yoa ; g e

( = ——;) ko &ropoxpUveTan eig A
TO &mElpOV PEYPl ToU omnueiov, TO Y’

OTToIoV EXEl QUVTETOYpévas TEIVOU- Sy 8

cas gis —+co.

‘Orav x=0, 10 y elven foov pt 4. "Apx 1| koummIAN Téuver ToV
&fova TV W els 1O onusiov I (0,4). ‘H kapmUAn Téuver Tév &Eova
TOV X els Ta onuela (1,0) kai 4,0), émedn elvan =1 kai p.=4.

Ak v& eUpwpev xal &AAa onueiax Ths kapmUAns Bétopey Y.
x=2 kai eUploxopey y=4—-104+4=—2, x——2, &1¢ y=4+4-10-}-4=18,
x=3, éte y=9—-1544=-2, x=—3, &1 w=9415+4-28
OUtws Exopev s onueix T KaUTUATS T& :

(2-2), (=2,18), 3—2), (-3,28).

[agarijpnots. ‘H elpecis 1@v onueicwv, els & dmoia | Uo T
e€10WoEws Y=ox*+PxX+y TapioTavouévn ypaupn Téuvel Tov &fo-
va 7@V x, B& opion T& onueia aUTd pd Tds TeTunpévas Twv. CAAN
alrad 8 elven pifon ToU Tprwvipou ox?+-Px+-y, Emadh 0& Eycpev

w=0.
‘H elpecis t@dv pildv Tiis éG1omosws alrriis kaTd TOV TpdTrov
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aUTéY, SnAadn STAV KATACKEUACWUEY TNV KOUTIUANY W —=ax*+-Bx+y
kol eUpwopev Tas TeTpnpévas TV onuelwv Topns  THS KOUTTUANS
ut Tov &fova TAV X, AfysTan ypawixy) AVclg Tig é€Elowicewg
ax’ - Bx-+y=0

'Aoxfioerg

‘Opdas WpdTn.42]1. N&eTachH) ypagikds 1) peTaPoln) TGV oUVapTHOEWY
eis &Eovas Opboywvious :

CI') Y= X2—X—-3, {3) LP:-.,3X2—7X - 3,
; x2 3 e
o, e S el e T aee o
YO Rt ) v 2t s

422 N& Aubij ypagikds 1y tEiowois x2—7x-+11=0 (BeoaTe y=—x2—7x-+11)

‘Ouds BeuTépa 423. N& xaraokeuachi # ypouur, Thv omolav mapi-
otéver 7 EElowois x2--y2=25 els &Eovas Spfoywvious.

424, Né& xkaracksuacolv eis &fovas dpfoywvious al ypappai Y=X=, X=y=
kel v& Seiy6f &1 Exouv piaw pdvny kotvfy XopBnv.

425. EGpete ypogikds els &Eovas dpfoywvicus Tés cuvteTaypfvas TV Kol-
vy onueiwy TOY Byw=X?2 xai X=—y~.

426. EUpete Tés ypagikds TapaoTdos el &fovas opfoywvious TOV Yy=X2 Kai
w=8x2 xai ouykpivare aUras peTafl Twv.

427. EUpere Thv Toufv T@V ypapudv eig &Eovas Opfoywvious x24-y*=100
kai X-+y=>5.

ax+f
17. TPA®IKH ITAPAXTAIIE THE EYNAPTHZIEQZ gy — =
yx-+98

§ 189. "Eotco mpddTov 1) Y = { )

Ottopev els Tv (1) x=1, 2, 3, 4,.. xai eUpioxopev AP :12

1
3
& eUBUypapua ThpaTa 00, OH & tév Ox kai Oy TapioTdvovTa
16 -1 &mi &doTou &fovos. ‘AkoloUBws eUpiokousv T omnueiq, T
e 1 1 1 5
&Troia Exouv ouvTeTaypévas (1,1), (2, —2-), (3, 3)’ (4, = ), EoToo-
cav 8t autd koTd cepdv T& M,, Ms, M, M,... (ox. 19).
MapornpoUpey 611, dTav T X AcpPdvn Tiudas BeTikds cifavo-
pévas, TO W AapPaver Tiuds GeTikas kad tAaTTovntvas, STav && TO
x—soo, 76 wy—0. Té onueiov, TO Omolov E&xel OUVTETOy UEvas

) ‘—14,.. Naupévopev &Eovas dpBoywvious x'Ox, 'Oy (ox. 19) xai
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(x—>+oco, y—0) Teivel va elveu &l ToU &fovos Ox, &AN els &mreipov
S i e . ‘ . 1 1 1 :
&mrooTaoiv &rd 16 0. Oétopev Towpa els Thv (1) x= 5 5 gt Kol

sUpiokopev w=2, 3, 4,..., dxoAoUbws 8¢ elpiokouev T& onuela pé ouv-

revaypises (§02)r (4:3)

1 ) - y B i
("tf’ 4),..., EoTwoav 6& alTd
Kor& oEpov T M1, M g

2 &)
M

TMaparnpoUpev 611, 6Taw T
X AcpPdvn Tipds Berikds  é-
AaTTovpévas, Kal TO W AauPdvel
Tiuas GeTikds, AAN alfavouévas
édtav &8 x—0, 10 w—+oo.
To onuelov pEé CUVTETOypévas
(x—0, y—>+o0) Teiver v elven
Eml ToU &Eovos Oy, &AN® eig
amelpov GmooTtacty &mo 1o O.
O¢tovTes eis v (1) x=a)0 -

piokopev W= i » 0. *H g€iowos

Aorrov (1) Aéyousv 811 TrapioTduer piov ypapunv Siepyoptvny &mo
T& onuelaM,, M., M;, M,,..M (x—+c0, y—0), xaBdss ko &rd T on-
pela My, M M, M’ (x—0, y—+oc0) kai Exa 6 oy. 19.
2 3 g
Stropey els ' (1) x=——1, —2. —3....'x 56 Kkal eUploxopey
. 1 1 1 Qe 5 i £
oTiyw=—1,— 5! = . —gza YP—0 (&mwd dpunTikds Tipds). OUres
Exopsv Ta omnusia
1 1

Py(—1,~1),P_s(—2—5), P (-3~ 3) P (x— —o0, y—0),
kelvTan 8¢ T& onuela aUTtd &mi ThS ypapuds, Ty &mroiav TAPLOTAVEL
fi (1), &v® TO onuelov (x—>—o0 Yy—0) Teiver v& elven &mi Tou Ox'.

1 1 1

©éTopev els v (1) X=—5t—3'—7,... X—0 (&md dpvnTi-
k&g TIpGs ), OTe eUpiokopev w——2, —3, —4,......, y— —co. T& on-
1a
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el P = P_,fja P_%,...., P (x—0, y——oc0) xelvrau &mi Tiis

ypopufis, THv omoiav mrapiotdver 1) (1).

OUtw Aoimdy Aéyopsv 6TL ) ypaupn, TNy OTroiav TaploTavel
A (1), &mroteAeiton &mo SUo pépn, Ta Omola koAoUvTal xAddor THg
yeappfg, 1O Ev TV OTolwv keiTon gvTos Ths ywvias xOy, &ml Tou
o6molov kelvtal kKai Ta onueia M., My,....,M ;, M1 kai TO &GAAO Ev-

TOs Tfs ywvias x'Ow’, &mi ToU &trolou keivtan kad T& onpeia P—,,

P s P_;. P_,L,;---~ glvan &8¢ Bix x=a{0 1O Y= -é(O.

‘O &Ewv TV X KoAETTan 4GVUTTTWTOg Tis Ypxpufs, Thv omoiav
mapiotdver ) (1), &maidn, dtav onusiov keipdvou &l THS ypapUTS
TO X—>-+00, TO onueiov arrd Telver v réoT &mi ToU Ox, kaBdos émions,
&Tav Xx—r—oco ToU onuelou keipévou £mi TS ypoppfs, TO &v Adyw
onueiov Teivel v& Tréon émi ToU Ox’.

A& OV almdv Adyov kal & Gfwv TGOV W AfyeTol GOGVUTTTWTOS
e év Adyw ypappfg. Kodelton 8t oUtws &meidry, Stav onueiov
kelpévou &mi Ths ypaupfs T© x—0 (& feTikdv Tipddv), TO omnueiov
Telver v& méon i ToU Oy kad Stav onuelou &l Tiis ypapufis 1O
x—0 (&mwd &punTikds Tipds), TO onuelov Tefver va Tréon émi ToU Oy’

Kora TaUTta Aéyousv 8T | (1) TrapioTdvetan &md SUo kA&dous,
ol émoiol BewpoUvTan cs &v SAov, s pia ypapun, 1| oTroia koAsiTa
OmepPory, ol 8¢ &foves TOV ouvTeTaypéveov elvan  GoUPTTTWTOL
olriis kai Aéyovtan dEoveg THg Umepfolrijg olTis.

Ko®® Spoiov Tpdmov eUpiokopev TV Tp&oTXOiv T. X. TS
A= ir TS Y=— 3 kal &v yével TTjs W= %. omou PHY0 N B(0, k-
AeiTon 8¢ TEoa ypauut) TTapioTavoudvn UTrd Tis TolaUTns EE10woEws
brepPorr;, 1) OTola Exel doupTrTwTous Tous &fovas TGV CUVTETC-
Y UEVGOV.

'AoxfoetLg

428, EUpete THV ypagikny ToapdoTaciv TOV GUVIPTHOEWY :

; 1 : 2 ; 2
- DR PP o Yoy
; 3 ; 3 ;

5) Y= ;{-r E) Yy=— ;1 o-r)xq.r: 10.
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‘Opoiws TV :
o) x= i: B) x=— 1—! Y) x= -2—r &) x=— —5—~r ) xy=—4.
) ) ") W
§ 190. "Eotw 1 ouvapTnois w:izi (1)

lpdgopev almiv G5 &6ffs 1 w(x—1)=(x+1) 7 xy—y—x—1=0.

Oftopev eis almv xX=X,+a, y=y,+p, dmou TO a ki P Bev &yxouv
op1off] kad elpioxopev (x;+a) (Yi+pP)—(y+PB)—(x:+a)—1=0

I X\ +oay,+px,+afp—y,—x,—a—Pp—1 =0

1 iy, +(E—1)x,+ -1y, +ap—a—p—1=0. @)

TTpocSiopilopev Twpa T& o,B oUTws, doTe 1) (2) vé pn Eyn Spous Te-

PIEXOVTOS POVOV TOV X, W, Kol EkaoTov eis TrpédTov Pabudv. Aik TolTo

BeTopev TOV ouvTeAsoTnv (P—1) ToU X, kad TOV (o—1) ToU W, EkaxoTov

fgov pe 0. OUtw Oftouev a—1=0, p—1=0 kai eUpiokouev a=1, p=1.

TolouTtoTpoTas 1) (2) yivetan xp,+1-1—-1—-1=0 3)

fl Xyh=2 4)

"Eotwoav x'0Ox, ¢'Oy oi &foves Tdv ouvtetaypévwv. Edpi-

oxopev TO onuelov pe cuvteteryuévas (1, 1), fotw ToUto O,(l, 1).

|y ‘."/r
6t
_X#1! St e3P
4= =TI é-ﬁ:— ‘-%_xl
$iele
2‘*%*4:* >
X1 I s} | “"—-T'—"—' X
O |
X \\oy L L 5
A
|
|
B Yy
Zx. 20

Aix 100 O, pépopev elbelas TapoaAAnlous TTpos Tous &fovas, FoTw
Tas X, 0:x; (mapdAAndov 1ol &fovos x'Ox) kal w,'O,y, (Trapdi-
AnAov ToU &fovos w'Ow) (oyx. 20).
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Mapernpolpey 611 1 EGiocwols (4) ypaesTon xai s &Efs -

W= ©)
‘Eaqv Aoirdv Anefolv s &foves ouvteTayptvwv ol sUfsicn
x,'Oix1, 'Oy, kai dvagépetan eis ToUs GEovas alrous ) (5), ol-
TN ToaploTdvel UTEpPOAT|v pé &oupTrTwTous TNns Tous &fovas crtous
X0, w0y AN 1) 8v Adyw UtrepPoAn) elvan 1) 18ia kad v Exoo-
pev &Eovas Tous x'Ox, WwOwy.

‘Emopévws 1] dvwTépw Eflowois (1) moapiotaver  UtrepPoAny
ué doupTrTeTous Tous véous &Gfovas. x',0,x;, w,'Owy,. Tlaparnpoluev
8T EkaoTov onueiov ToU &fovos x',O,x,, &ys TeTaypévny g TEOS
Tous &fovas x'Ox, WOy Tonv pt 1, ik ToUto & &fwv x,'0,x, Exe
¢Eiowoiv w=1 dx Tpos Tous &fovas x'Ox, w'Oy. *Emrions ExaoTov
onueiov ToU &Eovos W, Oy, Exer TeTunuévny x=1 g TIPS TO &PYIKOV
cUoTnua TGOV &Eovwv.

§ 191. "Eotw Tdpa | owwdpTnols Y= :\\lg (1) &vagpepopévn

Tpds &fovas Spboycwvious x'Ox, WOy.
"Av &kTedfoopev Ty Siadpeoty (ax+B) @ (yx+8), 8& elpowpev

TrnAikov $ kai UtrdAorrov P— — b ﬁyﬂs +0, & Py—ads40.
’ o e _g B ) e g S > o
Ofrtew B& Eyxwpey Y= S R e &
v—(.\f—
ﬁTQ| W: OZ ot e EL—E’XS_ -
)
Y
) ~ < - a By—ad
Mpdpouev ToUTo cos &67js: Wy— — = ———

, ) 5 3 o i
OféTousy Twpx X = =x, kal y— = —y,, fiTor
X=X 8 el Lo
e TR it -
Y et ( ; : 5 : B
OUtws, &uti Ths Sofelons E§iocboews, EXOUEV THV W= B_.;: E
prizx)
&} = = ks —abd
N Xi\h= B‘)%u (@) A x\p-=v,, &v Tebi) Bly._.‘ =v,
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T e ; = . . 5] e 18
EUpioxopsv TO OTMUEIOV PE CUVTETOYMEVCS (—— 2 —;:), £oTw TOU-
FOvS 3 e B iy . ‘ *

TO O‘(— > %) ki &1 aUToU gfpopsv elfelas x,'0,x;, w,'Owy, &v-
TiogTolyws TTapaAAnAous TTpds Tous &Eovas TEY ouvTeTay vy X'Ox,
W'Ow.

OUtws 7| W= %‘ &uagepouévn Tpds Tous véous auTous GEovas

oy

x,'0:x;, W,'Ony,, TrapioTavel UTepBoAny & ACUUTTTWTOUS TOUs &-
Eovas atovUs. *H Sofeloa cuvapmois (1) &vagepouévn Tpods &Eovas
Tous &pyikous x'Ox, 'Oy TrapioTéver TNV UTepPoAnY ué &OUNTITC-
Tous Tous véous &Eovas, fiTol Tas eUbelas pé EiocooEls s TTPOS TOUS
> A 7 5]
Gpyikous &fovos X=— 5 W= f}

MapormpnTéov 611, &v elvan Py—ad=0, ToTe B Exeopev TNV

e o stk Uy : e . S
efiocwoiv W= =51 oérola TTapioTéver sUfsiav TrapdAAniov Tol &fo-
- . X x ~ 3 N - x

vos TGOV X, Tépvouoav Tov &fova T&V W els TO onueiov (0, = )

“Av clven y =0 xai a, B, 5540, Exouev y= QLQ_? :—% X + g
e TP

dnAcdn w= = X+ f| omoix TrapioTavel sUfsiav  Tépvoucoav TOV

5 ~ e SR, : s 5 : 3

&fova TV x elg TO onueiov (— E O)s Tov 8t &fova TV W elg TO
. B

onueiov (0,

; - . . =5 . Garad
Iapddetya. "EoTtw 1) cuvdpTtnois Y = 62-*; ws Tpos &fovas
SpBoywvious.
“Exopev a =3, p=-5 y=6 08=1,
i UL e PR e ) SO SO T
SRS L e Cde e R TR T b

- a . ses L \ . .
Apa Eyopsv Tnv tficwaoiv Xp1=—75 @5 TPOs vious afovasg
X,O0X;, w'Owp,. ‘H &pyn TV vewv &fovwv ExEl OUVTETXYUEVOS

« s x > AL e 7 e < \ - Sy
&5 Tpds Tous &pxikous &fovas (_F' ——)' 7 8¢ Bofeica £Eiocwalg

2
TapioTdvel UTrepPoAfiv pE GOUUTTTCOTOUS TOUS &Eovos, oi otoiot
-, SN iy = =l ; \ W .
&yovTal &GO TO OTHEIOV O,(— =g )-ncxpcx?\?\nhon TTPOS TOUS ApX IKOUS.
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KEDAAAION VII
A’'. EZEIZQZEIZ ANATOMENAI EIZ EEIZQZEIZ B’ BAOMOY

1. AITETPATQNOI EZIZQIEIZ

§ 192. KaAoUpsv tficwoiv Tiva pi Eva &yvwoTtov (EoTw TOV X )
Siterpaywvov, i&v, petd TNV &MOAOIPN)V TGOV  TTXPOVOUXTTEV,
TV peTapopdy TV Spwv &ls TO TpdToV pEAcs kol Tas &varywyds,
Exn TV popenv ax*+Pxi4y=0, (a=£0) @9)

“Eorw Tpds AVUcwv 1) Siterpdywvos éfiocwols xi—25x°4144=0.
“Av 1O x? &vTikaTaoTiowHEY pE TO W kol ETouéveos TO X4 ué TO WP
8a Exwpev v tgicwov W—25¢w+144=0.

257 ) T4 b
5 fTor Tés piGas oUThs

AUovtes Tortmv eUpiokopsv W=
W, =16 xad we=9.

"Apa elven x2=16 kai x2=9, £ v elpiokopev s pilas Tis So-
feions x=4+4 kad x=-13.

"Ev yéver Trpds AUowv TTjs £61ccoosws (1) dvmikabioTd@uev eis clrny
Y=y, &1e O elven xt=y?, kai &vri Tis (1) Exouev v éffowoiv
g+ Py-+y—0 @

"Eav AUowpev thv (2), 8& elpoopey Tds Tipds ToU Y kal éoTwoay
aUrar ai g, kad We. Al v& sUpwpev Tas pidas THs (1), dnAadh Tés
TiuGs ToU X, Bétousv eis THY icdTnTa x2=\, STou Y T&s TIuds aUToU
Wi, Y, OTE Exopev Tas E610C00Els X2=W,, Kai X2=\a, &k TV &moiwv

eVpiowopsy x=-LVy, xad x==4Vy,. *Hror of Tipad ToU x elven ai
Ve — W Vo, =V

TAMN ol mipad W, kad e elvan, xaBds yvepilopey, o

R Iy B VP ey,
e ?izi,,&l’: e 5_—!%?49’
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‘Emropévess, &v TrapooTiiowuey pE py, Pa, Ps Kol py TS pifas TS
(1), 8& Eycouev :

a: VW—M, V—é;l? P oy
= 2a

R T = ri V—ﬁ - Vp—tay.
(2R Pe

Hagadetypara. lov. "Eotw mpds Ao 1) SiteTpywvos éEicwais
x*—10x2=-9. "Exopev a=1, p=—10, y=9.
10+V64

‘Etropéves p,= ——=0; ;== o=l pr—=—1.

20v. "Eotw 1) &lowols x+—3x2+4+2=0. "Exopev a=1, p=—3, y=3.
3+)9—8
2

‘Emropévers elven p,= VT pzm_VE pi=1, pr=—1.

'Aoxfoetg

/w N& AuBolUv al k&Twd EEiowoEs : :
C") 9x441=10x¢, (Bl x*—26x2—-25, @ 10x4—21—x2,

() (x2-5)2+ (x=—1)2=40, ¢') x2+9x—2=6,25, o1’) 9+x—_10x—=-0,

=t X " : 2 e
e b o RyUEtANG Do e
X

G GE42) @Rl G2

5 5 = 3.

432. o) axi—(a2p2+1)x2+4aP2=0, p') o+ B‘+x‘=2(cxgm+a-°-xﬂ+ﬁﬂx‘-‘),
y") 4(x4+y*)—17yx2=0, 8) o2(a2—2x2)+PB2(P2—2x2)+x4=0.

w0 e[ix(@] e I (@)
v [59-2(3) | (3) =225 &) x2@et+pxe+ (wevpry=o,

&) xi—aPy(atPy)x+ (aPy)*=0.
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2. TPOIIH TOY TPIQNYMOY ox!|px’iy EIZ TINOMENON
IIAPATONTQN

§ 193. "Av HfAwpsv va Tpéywuey TO TPIOVVHOY axiPxi4y
els ywopevov TrpwToPaBuiwv TopaydvTwy, TopaTnpovpev  OTl,
&v Tebf x2=—y, B8& Exoopev & ToU Sobévros TO ay+Pyty. TAv
ai pifan ToUTou TrapaoTabolv uE Wy, Y., B& elvan o +-Py+y=
a(y—y,) (y—y.) &pax, &v Teb) s ToUTO W=X?, B&  Exwpev
a(ximypy) (Pye)=a(x—Vp) (+HVg) (V) x+Ve).

‘ETropévads, &v Py, P2, Pss P TTapIoTaVOUV Tas pifas ToU BobévTos
tpieovipou ( fror T8 Vyi—pi, —Vyi=ps Vyu=ps —Vya=p,), 0&
Exwpey ot +Pxy=a(x—p) (X—p:) (x—p:) (x—p1), fiTor 7O Site-
Tpdywvov Tpicvupov axt-+Px*4y Tpémetan els ywouevoy ToU o
¢l Téooapas TrpwToPaduious TrapdyovTas s TPSS X.

TT.x. &v Exouev TO TPIGVUHOV xt-4-x2—12, &mad elven a=1, B=1,
y=—12, eUpiokopev w,=3 y.=—4. "Apx p=V3, p=—VY3, py=2i,
p=—2i, fiTo1 kaxt&x T&EIv peyEdous ai pifat ToU Tpiwvipoy (ai Tpo-
yuarikad pdvov 81671 ai pavTacTikal 8tv SioxpivovTan kaTa péyebos)
elven —V3, V3, —2i, 2i kad 1O Tpiovupov elvan ioov pé

&+V3) (x—V3) x+2i) (x—21).

’Ex Tév dveoTépw EmeTal OT1 Suvdpeba var eUpwpev TO BiTeETPA-
ywvov Tpidvupov, &tav yvwpilwuev Tas Téooapas pifas Tou. "Av
aUrraa elvet X P Par P Pu TO TPIGVUPOY B elven TO

(x—p1) (x—p2) (x—ps) (X—ps)
ToAAaTTAcCIaopévoy émi oTafepdy Twa TTXpdryovoc.
22 Ll =
TI.x. T Tpiovupov e pifag — =+ 57 —1, 1 8 elven TO TTpokUTTTOV
—;i) (x— i ) (x+i) (x—i) peTa TNV E&KTEAEOW TGV

Tp&Eewy, STTOU TO o TapioTavEl oTaBepdy TIVA TTApAyoVTa.

&k TOU « (xJ—

Mok nocetc

“Oué&s TpdTn. 434. Na Tparolv T& Emdpeva TRIGVUNA el yivdpeva Tpow-

ToPaBpiwoy TTapayovTwyY -
a’) 4x*—10x24-4, p') 7x%—35x2-4-28, y') o2pryi—(ct+ PR+ 2Pl
5') wi—daBy—(a2—B2)2, €) ANyl (ai-BR)y—02p2, oT) yi—(at Doyt
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435. Edpete Thv Siretpdywvov éfioway, 1 dmofx Exer pifas :

«) £3, 41, P) oV, Y') £05, +4i, 8) 3, +i.
‘Opas SevuTépa 436. EUpete Tpiddvupa Exovra ds pifas Tdés :
a) 41 kai 4+ %' B) £0,2 kad +0,75, ¥') +a, +2c, 8') 4 (a—i),+a-t+i),
) +0,75 xai +2j, ot’) +2,43:.

‘Ouéas Tpitn. 437. Edpers 16 Tpdonuov Tol TpiwwUpouy axi4 Px24y,
otav 10 X elvanr dxTds T@Y ( TpaypaTik®Y ) pildv alrrol Pis Pur P3r Py (G&v elven
P1{P=fpalpy), BnA. &v x{p, A X)pg xal dTtav 16 X keltan peTaly SUo pilédv, BnA. &v
elvan p{x{pa,pa(x{p;, Kal pa{x{py- (Liaxpivare BUo meprmrredoers, Stav elvan a0
kai Srav a(0. *EferdoaTe Ty TepiTrwoty ko’ fiv al SUo pifar T.x. al py, py elven
culuyels pavrtaoTiked 7 pryadikad xal Stav kai of Téooapes pifon elvan gavra-
oTikad ) pyadikai, 6te 8o elven ouluyels kol of &AAat 8Uo &AW auluyeis).

438. a') ArpeuvricaTe ds Tpds TaS TrpaypaTIKGS Tiuds ToU A v Eflcwoiv
(A—-2)x*+4(A+3)x2-+A—1=0.

P*) ‘Ouoiws Thv tgicwoy x4—(3A44)x2-+ (A+1)2=0.

439. Eis Ty &iowoy 2x2—(A+41)x+A24-3=0 Troiav TipfHv Tpéme v& Exn

TO A, Bix vé& Biagépouv ol pllan kati 1 ;

3. TPOIIH AIIIAQN TINQN PIZIKQN EIE AIIAA

§ 194. "Eorw mpds AUowv SiteTpdywvos éEigwois
x+—6x?+1=0. 'Emaidfy evan a=1, B=—6, y=1, Exopev o pilas

i Vs_ﬂ23s4 s vﬁzp L vﬁ__—z‘ﬂ

Maparnpolpey 611 karedi§opey sis TTapaoTdoes pé Si1mA& pi-
Gixex s popefis VALYB.
ZnToluey va paBoopey, TéTe elvan Suvamov T&s ToladTas TAPACTTA-
gels v Tpéwwpey el dAAas looduvdpous alTdy pi STTA& p1likd.
amieel [AFT A—T
O& Beifwuev 811 VAL)B = T e e a0

&v elvea A ) O kad 16 A2=B elvan ( TéAciov TeTdpywvov ), éoTtw =TI
"As tmoftcwpev 6Tt YVA+B = Vy + Vo (2) émou Y, w Be-
TIKOI oUupETpol Kal & els ToUAdyxioTov pf) TéAelov TeTpdycovov.
Téte 1) (2) iooBuvapel pé éxefvny, THv émoiav eUpioxopsv Te-
LpaywvilovTes Ta WéAT TR, SNA. pE ThHv
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A+VB=y+ o+ 2Vyow €))

AANN ) (3), &ls Thv omoiav of A, wtw elvan ocuppeTpor & e

B Berixds ki VB &oUppetpos, Sév elvon SuvaTdv va dAnfeln mapa
pdvov £&v slven :

A=vytw

4 155. eap. P,
RO p-B")
TéTe 6& &Anedn kad /) VB = 2V xai &v ouvexeia
4 A—VB = y4+w—2Vyw = (Vy —Vw)*
2uvemrdds 8& &Anbeun kai 7
VA8 = Vy - Vo
A& v& TpaTrolv Aoimdv of TrapacTtdoss Tis wopefis VAL)B
&mou AYO BHYO0 els icoBuvduous pe ammAd pifika mrpémet kad &p-
kel v dAnbeun T6 oUornua (4), TO dmoiov icoduvauel Tpods TO:
A=ytw
B )
=
pé W, @ OeTikoUs kal ocuppETpous.
AUoeis ToU ocuothuoTos (5) elvan o pifon THis E§iocdoes
x2—Ax+ % =0 ()
Al pilen alrrfis Suws slvan mpaypoTixkai kol &uicol OTav
A:—B ) 0.
O elvar kai oUppeTtpol, dtav A'—B elvon TéAsiov TeTpdrycovov.
Téhos, &mwei81) €youv Yivouevov —% BeTikdy, &oeolU B )0, 8 elvan
kai BeTikai, &tav TO A, &bpoiopa TGV Yo pifdv, elven BeTikdv.
"Qote: ol TmapaocTdosls TS HopTs VAE_:;/E_ TpéTrovTal  Eig
icoBuvdpous pt &mA& pifikgk, &tav AYO0 kai 16 A2—B, BnAadth To
ywousvov ToU Utroppifou &mi 16 ouluyts, elvon TéAeiov TETPG-

ywvov.

’Etre1dn) ai pifon THs (6) elvan ai 2 e R i

: : , L s A4T,
—B elvan TéAsiov TeTpdycovov . icov pé IF, yphgovTtan — -

=t

> Kol EXOHEV TOUS TUTTOUS HETQTPOTITS :
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(AT ‘A-T,
VAEe = |/ 2 =

51071 ai QvwTipw Pifal AVTITTPOIWTTEUOUY TOUs W Kai @ kai sival
N —5— 7 veyaAvuTtépa. Kard Tabta, Sid Thv mapdoraociv 64-132,
STrou 1O ylvduevov Tou Utroppilou &l TO oculuyés elvon 36—32—4
Kal ouvetrdds 1) BeTikn TeTpaywvikn pifa adtol lon upt 2 8a E-
X COLIEV

V6+y32 \j"f ! vg?) - ¥4 L ¥2 - 24 V2

"EoTw &xéun 7 wapdoTaots V243

Elven (24+V3) (2-¥3) —4-3—1 xai ¥1 = 1. ‘Emroptvews & Exoousy

V2173 \/“ V” \/3 _\/; L (V6v2)

"Aoxnotig

440. Tpéyare tas k&rwdh TopaoThoEls el dMAas éxovoos ETTAG pilika :

o) Vsyy2d, B) Vixay3, ) Vex4ys, ) Yeipraop,

£) Voat2)ee—pe, ot) Va+tp—2yap, ) V ci e o=

1) Vxtxy—2x)/9, 8 Varys.

4. EEIZQZEIZ ME PIZIKA B’ TAEEQRZ KAI ANQTEPAY AYTHX

§ 195. *Eotw T.x. 1) &ppnros &ficwois 5—x—=Vx—5, # &moix
éxel el TO Bv péAos Tns pilikov B T&Eews pé Umdppilov TrapdoTaciv
gyovoav TOV &yVwWoTOV X.

"Av Uywowpey Ta SUo péAn Tns eis TO TeTpdywvov, eUpiokopev
(5—x)*=x-5, 1] omoia elvan i{ocodUvapos ui THv (x—5)2—(x—5)=0
| ug v (x=5) (x—5-1)=0 A v (x—5) (x—6)=0. AlTn &xs1 T&s
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pifas x=5 kai x-=6. ’Ex ToUTwv poévov f| x=>5 &raAnbevel trv Sobsi-

cav £Elowoiv, Evd ) x=6 &maAnBelel THv 5—x——Vx5.

’E€lowaois Tis AéysTan pe Tetpaywvixny piloav 1) wé pilixov
deutépag TdEewg, &v (peTd TNV &TOAOIPNY TOV TTAPOVOURTTROV,
TNV peTapopay TV dpwv els TO &v pfhos kai Tas duaywyds) Exm
TouAdyioTov Ev pifikdv pE Seiktny 2 kai oUdtv pe Seiktny GvddTepov
ToU 2, UTrd 1O OTroiov UTT&pxEl © &y veoTos.

*Eotw 7 tElowois 4+Vx2+5=x—1, (1)

Ak v& Aowpsv aUtriy, &mibidkousy va &moAAoydpsy  &Trd
T pilikdy, BdnAadt) va elpwuey SAANY EElowoiv xowpis pilikov. TIpos
ToUTe dropovcovopsy 1O pilikdy, SnAadf upetaoynuoTifopev  TH
tEiowov els &AANY, 7| émola va Eyn eis 16 fv pfAos avrfis pdvov TO
prlikdy. OUtws Exopev

Vx2+5 =x—1—4 §§ Vx*+5=x-5 65

YwoUvtes T& péAn TaUTns eis TO TeTpdywvov AauPdvopev
x24+5=(x—5)* | x*+45=x>10x+25 A} 10x=20 2)
1) &troiax Exer T&s pilas Tis (1) xad Tis —Vx245 = (x—5) 3)

AUovTes ThHv (2) eUpiokopev x=2. ’AvtikaBioTdvTes THY X=2
efs Thv (1) eUpiokopev &T1 Btv EroAnBeveTon, évéd émainfevetan 1) (3).
“"EoTtw dxoun 1) tiowois pé prlika B’ t&Eews
Vx5 +V2x8=7 ¢))
“YwoUvTes eis 1O TeTpdrywvov eUpiokopev (&eol &mmouovdowpey
6 véov piZikdv) 2V (x+-5) (2x+8)=36—3x.
YwoUvTtes v els TO TeTpdrywvov eUpiokopey
4(x+5) (2x+8)=(36—3x)*
kol peta Ttas Trpaels kal THY dvaywynv eUpiokopey
x>—288x-+1136=0.
Al pifan Tolrns elvan 4 xad 284, OftovTes SiaBoyikids x=4 xal
x =284 cis tnv Sobeicav (1) eUpiokopev &1 pévov 1) 4 THv éraAnbele,
&vé 1) 284 slven pifa Tis 2V (x+5) (2x+8) =—(36-3x).

’Ex TGV dveoTEpw ETETOl OTI ¢

Awd va Abowpev éElowoly pe pllixov B’ tdEews, amopova-
vopev adTé, GHote Ghobvteg Ta wéAn Tig véag éElowoewg eig TO
TeTpdywvov v& AapBdvwpev éEicwoty yweig ptliwdy: dxoroBBuwg
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Adopev ™y éEicwoty TadTny xai Soxipwdlopev, av ail pilat Tng
elvat pilat tig Sobeiong.

§ 196. ’Ev yéva &v, Bik v& elpowpev &mo Sofeloav dppmtov
dlowaw &AAnv pnTiy, ké&pvwpey Siadoyixds UWoEls els O TE-
Tpdywvov, TéTE | TEAIKGS TrpokUTTouca Efiowots Exel TAs pilas
TGV TrpwTwy peAdv Twv (Tol SeuTepou gxdoTns uEAous UtroTiBe-
pévou 0).

"Eotewo .. &T1 Exopev éflowaoiv TS HOPQPTS

VA +VB+VF =0 (1)
émou T& A, B, I' Trepiéyouv Tols &yvdoTous Tiis E§ioooews.

Auvdpeba v edpwpey (€ alrTiis &AANY pnThv &Eicwotv ds EEfs :

ATt ThHv Sofeioav AcpPdvopsy Ty icodUvauov Tns.

VA +VB=-VT.

Yycovopsy T péAn aUTis els TO TeTpdywvov kai eUpiokopev
A 4B +2VAB =TI, kai &vr’ oirrijs &youev Thv loodlUvaudv Tng

2VAB =—A—B.

“Yydovopsy T& uéAn arTiis els TO TeTpdywvov kai eUpiokousy TNV

4AB=A21B*4-M—2ATr+2AB—-2BI"
| THv lcodUvapov TaiTns A?+B24-M—2AT—2AB—2BIN=0 2)
‘H (2) a1 Tas pilas TéV £6fis TeEcodpwy Eg10woEwWY
YEGVE V=0 YR =VYB VIt
VE — VB 4+ VI =0, VYA +VB =V¥I =0

“Av TTOMOTTACCIACWUEY TOUTOS KaTd WEAT  eUpiokopsv ThHv
(2). Tlp&yucT, Exopey &md Tds SUo TrpwTas &k T®V (3) pé TroA-
Aorhociaouoy Ty pehédy twv A—(VB <& Vim0

# (A-B—IN)—2VBT =0 (4)

M: TroAACTTAQOIGOPOY TV PEAGV TV dUo TeAeuTaiwy &k TV
(3) eUpioxopev (A—B—T)+4-2VBTr =0 5)

"Ay 5t TTOAACTTAQCIACWUEY KoTa LEAT Tds (4) xai (5), eUpioxopev
v (2).

Mopornpnréov ém1, &v Exoopev ThHy éfiowoiv A=B kal Uyco-
cwpey T& péAn Tns Y. sls THv u1Y SUvamv, oTe Acupdvouev ThHv

€))
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A# =B+, alrn éxel Tas pidas Tiis A=B povov, étav 1o y elvar TrepiTTds
dp1buds, &véd dTav 16 u elvan &pTios ) A¥ =B# gyel Tas pifas Tiis A=B
kad THs A=—B (UmroTiBepévou &T1 XpnotpoTroloUipey pévov TparyuaTi-
xous &piBuous).
Eis mepitrToooiv ka®” fiv 16 Ev péhos Sobeions efiocwoews lvan 0,
7 wpokUTTTovox Eiowaois et THv Uywotv Tév peAdv Tijs Sobeiomns
els SUvay clav8nmoTe Eyxel Tas pidas Tiis Sobeions. AdTi Si& vk elvan
T.X. 7| S0vaws A*ion pé 0, mrpémer va elvan A=0. AnAadh Twaoa pila
TTis A¥ =0, elvon pifa kai Tis A=0, ki dvTioTpdPws
"Eotw 1) &Eiowoig Vx_-'{-mlu_"_T—}:V;c_ZIS.
Ywovopsy ta pEAn Tns els 1O TeTp&ywvov kai eUpiokouey Tny
X-i—15+2v.\i2'7—}—715ﬁx_‘+x:225.
f| THv igodUvauov Tadrns 2V x?+15x =210—2x
i Vx®*+15x=105—x
Yywvouey T ubAn TaUTns els TO TeTpdywvov kai eUpiokopev
x*+15x=11025—210x+x?
i v ioodUvapdv Tns 225x=11025 kai x-—=49. Oftopev gl TV
Sofelcav x=49 kai eUplokopev 11 &moinfeleTa.

§ 197. levikdorepov, &tav BSofeica Eficwois elvan  &ppnTos,
Suvapefa pé Uwooels TGOV peA&dv Tns els xaTaAAAoUs Suvdpels v
eUpouev E€iowoiv, Tiis &mroias ) AUois v& elven elikoros, AN adrn Stv
elvan w&vToTe ioo8Uvapos Tis Bofbeions,

4
“Eotew w.x. 1) &iowois ¥V x—3 +x+43=x45.
4
ATropovcovopey 1O pilikdv Kod eUplokopev Vx—3 =2. ‘Yydwvo-
pev els TV 4nv Svauwv kal eUpiokopey x—3=16 kal x=19.
Mpétrer v Beowpev x=19 els v Sobeioav Eicwory, Bid v Pe-
Powbdpev, &v elvan pila alriis T 19. Tpdyuat TTapaTNpoUusy &1
1 x=19 &mwaAnbeler ki THv Sobeicav éfiowaotv.

’Aoxfioerg
441. N& AvBoUv ai émdpeven EEiocdosrs :
3 3
o) 2Vx+8=28, B) V3x+7=3, y') V4x—40=10,
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3 3

8) Vx+9=5)x-3, e) J10x—4=}Tx+11.
442, “‘Opolws ol EEfs Eiowoes :

i - SRR
«) VREx=16¥% B) \/ tx=2 15 v EESL.

5) Vx+20—)x—1= &) Vx+H15—-T=7—=x-13,
}";—3 VT'FI D) 1-!-1'1—:(_3

Vx+3 Vx-—2 1 —Ji—x

443. N& AuBolUv ol Emwdpevan ESioooeis :

' ey = ars 2 VQ'{'V;ET_ 2x—a—P,
a') Vu-rvx:— ch%.\-—]f X1 B V»Q—V'ﬁ_ S
v') Vx*F3x+10 —x=2, 5) 6x—) (B3x+4) (12x—23) =4,
¢) Vx+71-Vx+5=2, ot') V29x+6 +129x—9 =15,
7'y 9x—2—5)6x*—7x—8, n) Vext13 8)xe_11x+14 =9,

LORVITH \/;+V3+V£ =41 oh V1—Vi‘—§_+ﬁ=1.

m)l\——q+} l“}’ T o2
444, ‘Opoiws al wlTwb :
3 3 3 3 3 3
o) Vx+Vx+19=}8x+45, B) Vx+Vx—1+Vx+2=0,
v) (l—x) Y1 px=(@+ax))1-Px, &) Jax—1=4+0,5Vcx—0,5

5. [IEPI ANTIZETPO®P QN EZIZQEEQN

§ 198. «') ’ESiowois Tis pé Eva &yvwoTov (Tiis dmolas To pev
BeUrrepov péAos elvan undév, 1o 8¢ TTpddTov elvan &xépaiov TToAUGVULOY
BioTeTarypévoy KT Tas Buvdpels ToU dyvwaoTov) AéyeTan &vTioTpo-
@os, & ol ouvTeAsoTal TGV Gpwv TS, TGV AMEXOVTWY ooy &K TGV
&xpeov, elven ool fi &vTifetol, dTov TO TroAuwvupov elvan TrepiTTOU
Babuol: éTav Suws TO TToAumvupov elven dpTiou Pabuol, ol év Ac-
v cuvteAeotal TrpémeEl va elvan pdvov igol éTav TO TTOAUGVUUOV
Exn ueocaiov dpov,fi pévov &vtifeTol, Stav ToUTo Sev Exn wecaiov Spov.

Ofrws 1) éEicwors ax?+4-Px*+-Px+a=0 xoAelTan &uTicoTpogos
ToU TplTou Pafpol, kafids kai 1) ax?4-px—Px—a=0.

* ‘H Ewwoia Tfis dvrioTpogov tfiowoews OgeideTan kupiws €ls Tov A. De
Moivre (1667—1754), MNdAAov padnuaTikov petavdoTtny els AovBivow.

WnoionoiOrke amod 1o ivotirouto EknaiSeuTtikrg MoAmkrg



241

‘H &€iocwos ax* +-Px*+yx2+Px—+a=0 kai ) ax*+4-Px3—Px—a=0
xkaAoUvTal &vTtioTpogol ToU TetdpTou Pabuol.
MaparnpenTéov 811, &v eis &§iowov &vtioTpogov, m.x. es THY

ax*+Px?+yx*+px+a=0, Tebf Tl(— dmou X kal &maAelyopey Tous
TTAPOVOUTTTAS TT)S TTPOKUTITOUGCT|S % -4 % -+ {L& -+ % +a=0, po-
KUTTTEL 1] &pYIK&Ss Sobeloa £icwaos.

Ex ToUTtou Emetan 611, &v £flowais dvrioTpogos Exn pilav &pi-
Budv Tive, =1 8& £xn pilav kai TOV dvtioTpogov TolU &piBuol crrol.

O& Beifwpev kaTwTépw OT1 1) AUots TGOV &uTioTpdpwy EE10G-
cewv TpiTou, TeTdpTou kai TépTrTou Pabpol &vdryeTtan els THV Avow
tCicwoewy B’ Paduol.

B") Aix va Alowpev TNy oaxd4-Px*+Px+a=0, maparnpoluev
&1, dtav x=—1, émaAnBeleTai. "Apa TO TTpdTOV PEAOs TaUTNS dial-
peitan Six ToU (x-+1). "Av éxTeAfowpev Ty Sicdpeciv Tol ox?4-px*
+Px+a 81k ToU x+1, eplokopsv TnAikov 1O ax?+(f—a) x+a. ‘E-
TTOMEVEOS EYOUEV

ax®*+px2+Bx+ta=(x+1) [ex*+(p—a) x+a]=0.

‘H pix pifa Tfis Sobeions éSiowoews elvar Tpogavdds ) x=—1,
al 8o &AAar- B& eUpeBolv, &v AUocwpsv v Eicwav Tol BeuTtépou
PafBpol ax®+ (p—a)x+a=0.

Y") Aid v& AVowper Th éSlowav ax®4-px*—px—a=0, TapeTn-
poupsv OT1 émoAnfeletar Six x=1. "Apa TO TpdTov péAos aUrTiis
Sicupeiton Bix x—1. "Av k&uwpev THv Biaipeotv, eUplokopev O
ax3+pPx*—Px—a=(x—1) [ax?+4 (a+B)x+a].

Elvon gavepdv &1 1) pév pia pila Tijs Sofelons &Siowoews elven
11 x=1, ai 8 &Vo &A\Aan B& eUpeBolv, &v AUowpev TV éflowaoiv Tol
Seutépou PabBpol ax?+ (a+p)x-+a=0.

8") "Eortw 1 &lowois ax*+Px3—pPx—a=0.

Mp&oopev almiv ds &6fs: a(x*—1)+PpPx(x*-1)=0.
fi aEx*-DE+1D+px(x*-1)=0 7 E*-D[«(x*+1)+px]=0.

Elvan @avepov 6T 8Uo pev pion Tamns, &pa kol Tijs Sobelons,
8& eUpebolv éx This AUcews Tijs é§lowoews x*—1=0, oi & &lo &AAx
&k TNs AUgews TS é§iodoews a(x*+1)+px=0.

16
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£') "Eotw 1§ &icwois axt+Pxi+yx*+pPx+a=0 {13
Aicipolpev T& pEAn avTtiis S1& ToU x? Ui oféTovTes Tas Tipds

~ A \ a
ToU x=£0 kai cUpiokopev ax’+-Px+y-+ % te = =

A a(x+ 5) +B(x+ ) +y=0 2

: - 1 % 3 deya oy e S %
OéTopev x-+ e o-rs(.\ = ) e s e -2=y® kai
PERR N
A =y*-2.
"Av &uTikaTacThowuey &g THv &icwoiv (2) Tas Tipas TV
> o % Kai X -+ 71{— eupioxopsy a(y?*—2)+Py+y=0, 1 omola elvan P’
BoBuol s Tpods . "Av AlUocwuev Thy Egiocwov alThv, eUpioKOpEV €V
yével SUo Tipds ToU y, Tas dmoias &s TXPAOTIOWHEY U W, Kl Wa.

*AvTikedioTéopey ké&Be piav TV Tip&dv ToU W els THY x4~ % =

Kol EXOpEV x+—i? =y, Kai X+ i— =y, 7| X>—xy,+1=0, x*—xy,+1=0,

fiTor SYo &€iocoels SeuTépou Pabuol cos TTPOS X. Eav AVowuev od-
Tés, 8& elpwpev T&s Téooapas pifas TS Sofeions &Siowoews (1).

o1') “Eotw 1) &vtioTpogos éficwois méutrTou PabBucy

axs+pxt+yxi+yx?+Px+a=0.

AU, Tov TeBT x=—1, &maAnfeleTen, &pa Exer THv pifav x=—1
xai TO o péAos Tns Sicupeitoan Sik ToU x-+1. *ExteAolvTes ThHY Siadi-
peciv eUpioxopev TrMAikov.

i (B—a)x+ (a—P-Hy )X+ (B—a)x -+

Totrro Tibépevov foov pt 0, 8iel &vrioTpogov Egicwov TeTdpToU
BaBuoU, Thv émofav yvwpifouev v AUowuey.

L) "Av Exwpsv Tpds AUow Thv &ficwov.

axs-+Pxé+yxi—yx*—Px—a=0,
TrapatnpoUuey &1 aUTn Exer pifav x=1, &pa TO Tp@TOV WEAOS
s Sicpeitan Six x—1. To mnAikov Tiis Sicupéoewos TiBépevov Toov

1
* ‘H QvrikaTrdoTaOols X+ = F tyéveto TO Tp@TOV UTd ToU [M&AAou
Lagrange.

** T3 Svopa dvrioTpogos ificwois dgefdetan els Tov Euler (1707-1781).
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ué 76 0 8i8e1 ThHv &vtioTpogov &ficwotv
ox 4 (o+-B)X+ (B4 y)x* - (a+-B)x+a=0,

7} omoix elvan &vtioTpogos & Pabuol kai yvwpilopev va AUcwuev.

Hapadelypara. lov. *Eotew 1) t§iowois
6x*—35x%4+62x2—35x1+6=0.
pé&gopev oy s £Efis @ (UmrobértovTes Tas Tipds ToU x=£0).
a 1 1
6 (x*+ —)—35 (x+ ) +62=0.
OtTouev x4+ —i— =\, OTe eUpiokopev
6(p*—2)—35¢p+62=0 7 6y*—35¢+50=0.

Ai pilar adrriis elvon ai —g—xcxi %g ‘Emropéveos af pilon Tiis So-
Beions £€iowoews 8& eUpeBolv, &av AUowpev Tds e€lowoelg

x4+ % — % ki x4 % = 1%)1"1 T&s 2x2-5x+2=0 xai 3x*-10x43=0.

S AT £ vyl y - ARl %
Al pifon ToUTwv elvanr of 2 kad —, 3 kai —;'— Apa, &v& 8o ol
apiBpol elvan &vrioTpogor.

2ov. "EoTtw 1) tElowois x*+x8-+x2+x-+1=0.

Mp&ogopev olrmiv oUTw ! (x‘-‘—}— é) -4 (x+ }17)—+-1=0.

Otropev x+ % =y, OTe xg—l—;l;:qﬂ—z kad dvTikadioT@VTES
els ThHv &veTépe eUpiokopev Y —2+4-w+-1=0 7| y*+y—1=0.

Al pifa1 alrrijs EIUGI—I_;V % ijj "Apa, ai pifon Ts Bobei-

ons eSlocoews & eUpeoliv ék Tijs AUoews TV £§1owoewy
2x2L (1-¥V5)x+2=0, 2x*+(14+V5)x+2=0.

"Acxfoerg

445, Na& AuBouv al k&rwh tiodosis:
a’) x*+x2+x+1=0, p) x¥4x2—x—1=0, Y") x*+43x2+43x+1=0,
5) x343x2—3x—-1=0, £) x3+2x24+2x+1=0, o7") x*3x2-3x+1=0,
') x3—2x24-2x—1=0, n") 3x3-7x27x+43=0, §&') 2x445x*-5x—2=0,
1) 5x'+26x3-26x—5=0, ') x4—4x34-4x—1=0,
1p") x*+xd—4x24-x+1=0, wy') 3x44-x3—24x24+-x+3=-0
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18) 2x -+ x3—-17x24+x+2=0, ') x8—5x3-+8x2-5x-+1=0,
1o7) x*—2x3+2x2—2x-+1=0.
446. ‘Opoiws v AufloUv ol k&rwt & i1odoEs :

oy o daetlyr T R G IR e
B Grer BB T E T o YT e
5') \_"(\__l) = 4 ) (\‘—'\*1)- 9_

D) @41 15 i tax—1 13

6. EEIZQIEIZ AIQNYMOI

§ 199. "Eotw 1y &€iowois xi—1=0. ’AvT’ alTfis Exouev ThHv ico-
SUvapov x¢=1. Tlaparnpolpey &T1 oUrn Exel wpogpavds Thv pilav
x=1, &ya 6 xal THv x=—1, &i1om (—1)=1

*Eotw fj x*+4+1=0. OswpolUpev Thv ilcodlvapov Tis x*=-—1.
Maparnpotpsy 811 | —1 elvan plla Tiis EEiooews, &madn (—1)yP=—1.
‘Exdon 16V dvewTépw Eiocoewy Eyouoca SUo Spous els TO o péAos
s (ToU P’ péhous Svtos 0) koAsitan Stdbvopog éEicwaols.

’E€icwotv Bicovupov kohoUuev &v yéver plav &Siocwaov cs pds
fva &yvwoTov .. TOV X, &v &1 uovov BUo Spous els TO o péAos
s (Tou P’ UmomiBepévou 0). Maoox Srcdvupos &gicwas elven Tijs uop-
pffs ax* +Px* =0 (1), Smov x,A, elven &piBuoi dxépanor kad BeTikol
(a,p+0) mpaypaTikof. Edwv elvon k)A ypdgouev Thv (1) dos &&fs :

x* (ax*—*4-B)=0
AUTn Exet T pigav x=0 kad T&s pifas Tis ax**4-p=0. O¢-

TopeV TTpos eUkoAiay k—A=v, — % =Yy kai o¥Tws Exopev TNV tSigwaiv

x¥ =y. A& THv AUow TaUTns TTaXpaTPOoUNEY OT1 ¢

a’) "Av 16 v elvan &pTios &piBuds, 1) éEicwois Exel ToUAG)1oTOV
SUo pilas (TpaypaTikgs), &v elven y)0.

Ai6m, ¢ yvewoTév, &v Y. TeB) v=27, B8& Exwpev x* =1vy.
*AAA’ 0Ty TrpokUTrTel &rd TH X =V, &v T péAn TaUTns Uyddowpey
els TO TeTpdycovov. *Apa Exel Tas pilas TS t" gVy Kol ThS t" =—Vy

OUrws ai pifen Tfis x¥ =y €lvan al x= Vy-- Vy, X :th——Vi/,
&Gv 16 Y)0 kal 1O v=2A (&pT105).

PAAN &v elvan y{0, 1) EElowais x¥ =y Btv £xel kappicv TTparypaTi-
knv pifav. TlpdypaTt TapaTtnpoUuev &T1, &v 6ow TO v elven &pTios
&p1Buds, &opev (—x|)Y =|x|v H0.
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B') "Av To v elven &piBuods TrepiTTos kai 1O ¥)0, 1) fiocwais Exe
povov fBeTiknv pifav, Emedr) m&oa SUvauls dpifuol ué éxbeTny TepiT-
Tov &p1Budv Exel TO ofjux ToU &piBuol. ‘ETropéveos pévov BeTikds &pi-
Buds UnpolUpevos eis TV viooThHv TepiTTHV BUvauv 8ider E€aryduevov

SeTikdv, dnAadn) 1 eficwois Exer piav wpayuaTiknv pilav THY Vy
gls THv TepiTrTwov abtiv. "Eav eiven v(0, 1 é€iowais Exel povov &pvn-
Tk pifav, S16T &v TEBT TO—X, &uTi ToU X, B& Exoopev (—x,)Y =Y,
f} (x2)" =—-

OUtews EmavnAfouev els TNy Trponyovuévny TepiTTTwaoly, 10T
elven —y)0, f| 8¢ &iowors (x;)Y =—y Exe piav povov 'n’ptxyucrrmnv

v

pitav THv V—y, &pa ) Sobeica ificwois Exer THv pifav t——l!—y

lHagadeiypuatra. lov. 'H &iowais x*—1=0 Exel pilas (wporypaTi-
ks ) T&s x=-L1, &pax TO x°—1 Bimpeitan Six ToU (x+1) (=—1)
—=x2—1. ’ExteAoUvTes THv Siaipeov x®—1 8Six ToU x*—1, eUploxopev
mnAikov x*+x2+1. "Apa ai &Ao pilon Tiis Sofelons Efiocwoews B&
eUpefolv & Tijs AUcews Tiis SiTeTpaywvou tfiowoews x4+x?+1=0,
Tfjs omolas al pifa elven gavTaoTikad.

2ov. ‘H &fiowors x*4+-8=0 &xa1 plav pilav (wpaypoTiknv) ThHv

3

x=V—8=—2. *Apa 16 x3+8 Bpsitar Sidx ToU x+2. Td mmAikov
Tis Sicupéoews aUTiis slvan x*—2x-+4. "Apa ai &A\Aan pifon Tiis Sobei-
ons EEiocooews G eUpeBolv ék Tijs AUcews Tiis é§iocoems x*—2x+4=0.
3ov. ‘H &Eiowois x¢416=0, 7) x*=—16 &tv Exel pitav (TpoypoTi-
xfv), &madn &prix SUvaums TpayuaTikol &piBuol elvon  &piBuog
BeTIKOS.
Aocxfoelrg

447. N& AuvBoUv al katwd §iowoels :

o) x34343=0, ") 8x34125=0, v) \311331=o,
") xitx 10 7 Xt 1 &) 2"“\2 4x9+9
oo o (R - Iy S xE \3+4x2+9

o= 0 | ,3‘_.
o) g—k—zﬂ = [xﬂ— ,(LT_?l]j 36.

448. N& AuBolv ol ké&rwb Eiocaoss :
: o s ol AL [ S wikie o AR o
-5 3 2 1 =D e 1 S el e A
a’) xf—(x3+8) (x2+5)+4x2(x-+2)+32=0, B" 56 = 2 .
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449 ‘Opoiws ol k&Twd :

3 SR Ty
B =
) x*41=0 (ypéyare x*+4-2x2+1-2x2=0), &) 1”i1024—0 € ) x84 1=0,
ot') x84729=0, ) x2v+141=0, ') x?1=0, 8') x2v +1=0,
1) x44256=0 (Btoare x=4y), a') x543125=0, 1p') x1°4+1=0.
1y”) x84+1=0, 18') x44-14641=0, ') x1241=0

7. EEIZQIEIZ IPQTOY KAI AEYTEPOY BAGMOY
©F IPOX THN AIIOAYTON TIMHN TOY ATNQETOY

§ 200. o') “Eorw Tpds Aow 1) &iowois 3|x|—-5=0, dmov [x]|
TrapioTével THY &TéAUTOV Tipfv ToU dyvdoTou X, ToU omolfou &n-
ToUpey v elpwopev T&s Tipds T&s émaAnfevovuoas ThHv Sobeioav e€i-
CWaY.

’Ex Tfis Bobeions ég:ccbcsms £y ouev THv loodUvapov aurtiis 3|x|=5,
kai [X|= % ‘H 1w x= e*rrcx}\neeuet Thv Sobeicav, kafds koi
e s iny a0 Lne
e w2 o el o

w]w ul

. "Qoe 1) Sobeloa Exel pifas TaS 4= T'
ToUTas O Exel Kad (xﬂ 23-) (x+ i) =0. ‘Etropévws 1) Sobeioa el-
vai {oodUvauos pg THY (x— %) (xi ——) =0 1} ThHy x?= %

*Eotw 1) tlowots alx|+p=0 (o, P5£0) @n;

"Av a, P elvan dpdonuor, 6te af)0, TOTE TO TrpddTOV UEAOS TS
(1) elvan (wavroTe) BeTikov fi &pvnTikdy, fiToi50, Emopévews 7 (1)
oUSepiav AUoty Exel s TTPOS X.

"Av elvan {0, B& Exwpev &x THs (1), |x|=— % 0. O¥tws 7
(1), (dav op{0), Exer pllos Tas — -i— Kad % &pa slvan iooBUvapos pe
B2,

TV, T =

Hapdaderypa. "Eotw 1) &Siocwars —4|x|+12=0.
*|ooBuvauel TTpds TAY [X[=3 kai olrrn elvan icoBUvapos pe THY

B") *EoTtew Tpos AUcwv 1y éEiowals
a|x|+Px+y=0, (e,B,y+#0) @
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"Av BfAwpsv va siven x)0, émeidn (x|=x, ) (2) ypdoeTan xai

oUTws ax--Px-|-y=0 (2), & THs dmolas eUpiokopev x= E:J}B (&v «l-

var a+B=£0). "H 1ipm) &l ikavoTtrolei Thv x)0 &v elvan— &:—‘{B )y
=15 <O & y(=+-p)<O.
"Av BfAwpev va sivan x(0, TéTe mwedn [x|=—x, N (2) ypdge-

T oUTw —ax+Px+y=0 (2"). & Tis omoias eUpiokousv x=— 7

P’
(&v Pp—a=£0). AUTT ikavotrolel Ty x(0 &v elven —Bzd (0,

A —y(B—){0, A y(p—))0
"Apa, &v am=—Pp kai y(a+PXO, 4 (2) &= pidov TV X,

_G_Z—B >0, &v 8t elvan y(P—a) )0, ToTe Exel THY Xo—— ﬁzc' &v o AP.
"Av a=P, TOTE ExEl piav THV x=—;—q &v ay (0.

Hapathpnor:. Aix x=0, 1) (2) 8&v &raAnbeleTan, &v elvan y=£0.
"Av y=0, B=1, f| (2) yivetan a|x|+x=0 (3) kai ix\:—% » GAN ETTEl-
81 elven [x|=x, STav elven x)0 xai [x|=—x Stav elvar x(0, Emetan
411 1§y QXE'————;—.C:(V&YETCII gls Ty x=— ;—uév KaTa THy o TrepiTTe-
ow (x)0), s THY x= > 8 kor& ThY B’ (x(0), Exowv 8t alran po-
vov pilav x=0, &v evan a*s£l. "Av a=+1, 7ot 1) |x|=— '; yiveTan
[x|=—x kai &xe1 pilav w&oav &pvnTikHV TIUAY ToU x kad THv x=0.
"Av a=—1, Exopev [x|=X kal oUrn fmaAnBeleTen Sik T&oov GeTikNV
TIUNY ToU X kai 81 x=0.

HHapadeiypara. lov. "Eotw 1) efiowois 2|x|+3x—4=0.

“Exouev oa=2, p=3, y=—4, y(@+B)=—20(0. *Apx % ¢£&i-
=
a+p 5

2ov. "Eotw 1) t§icwoils —2|x|-+-x+1=0.

Elvan a=-2, p=1, y=1, y(a+p)=1-(—2+1)=-1, &pa x=

1_1—2 =1 elven pifa s e§1ooews. "AAN’ elvan kad y(B—a)=1(14-2)=3%0

e 1 ; S5 obs .
Gpax X=— elvon pifa Tis EEiccorws.

owaols Exel TN pilav x=
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AYZIE THZ ESIZQSEQS THE MOPOHE |x[*4+-2B[x|+y=0, (B,y=0)

§ 201. Aix v Abow TR dvwTépw EEiowoews BETopey [x|=w
kai eUplokopey w?+2Bw+y=0, w=|x|=—P+VP—y. “lva alrm kol
7 Sofeloa E€icwais Exn AVaw Trperypamikny, Tpémel, PP—y )0 &mi Aoy
8¢ &v elvan —p+Vp—y)0, &omev Téooapas pilas dvk BUo &vTi-
BéTous. Aot &v Teff) —Pp+VEP—y=x)0 xai —p—Vp—y=x:)0, i
pilcn Tiis Sobeions tEiocosws elvan al X;=K;, Xg=—K;, Xs=Kp, X, =K.

"Av B—y=0 ki —P)0, Exousv |x|=—P xad ol x,=—P, x.=P el-
vat pidan Ts Sobeions §rowoews.

Ilapadelypara. lov. *Eotw 1) égicwois |x[*—8|x|+-7=0.

EUpiokopev 1x1=4:§:‘/4z7_w4;}—_3, fitor |xl=T ol jxi=1, &pa
X, =—T7, Xa=1, x;=1, x,==1 elvea o pifoa Tiis Bobeions & iccooecos.

20v. *Eote 1 Eicwats |x|2—10|x|—24=0, |x|=5+V25124=517,
fitor |x|=12, |x|=—2. OUrws Exopsv povov BUo pilas Tds x,=12,
Xo=—12, 81671 ) |x|=—2 eivar &dUvarTos.

3ov. “Eotw # iowors |x|2+10[x|4+-24=0, |x|=—54V25-24—
—5-41, &pa mpokUmTel |x|=—4, |x|=—6 xal f| &Eicwols Btv Exel
pifav. ToUto Bioxpiver Tis &péows, B10T1 1O TpdTOV péAos TiiS £61-
gwoews elval BeTikov Bi& T&oav TiuNY ToU X (TTpoayUaTIKNV).

Hapatijonots. Ko T& dvwTépew Suvdueda va elpwpev kad THY
AUGIY ouoTnudTmY EYOUTwy &TTOAUTOUS TINGS TGOV &yVOOoTwmY TWV.
'AcxMoetLg
450. N& ebpeBolv oi pilen 1@V k&Twd Efodoecov.
«') 3x|-7=0, P') —6ix|+5=0, y’)g—l}ﬂ,:—l. 8') 2i|x|+7x—3=0,
) Ix|+x+4=0, ot") Ix|4+x—4=0.
451. N& Aufolv al kaTwd fiowoers :
«') |x[2=5Ix|-3=0, p) Ix]2-5]x|+6=0, y) 4x{2—5ix!—1=0,
; a3
By — 5 jx{—2=0.
452. *E€etdoaTe THv Eiowowv alx|+x+y=0, (c,y%O), TaPOTNPOUVTES
1 elvan alx|=—(y+x), o@x2=(y+x)2.
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B'. TYSTHMATA AEYTEPOY KAI ANQTEPOY BAOMOY

§ 202. KoAoUpev ovUoTnpo (¢Ciooswv) Seuvtépouv Pabpod
16 &mroTeAoUpsvov &ro picv EEicwotv P’ PobBuol kai &mod olovdn-
troTe &p1Budv EGiccboewy o PobuoU pt loapiBuous &yvwoTous TV
E¢Elowoewy ToU.

*EoTw Tpds AUy TO ovUortnua P’ Paduol x—y=5 xy=—4.

Ex Tiis o ToUTwv Exopev y=x—5, elokyovTes THy Tipfv al-
ThHv els THv P’ AauPdvopey x(x—5)=—4, & Tijs otrolas eUpiokopsy THY
icoBUvapdy Tns x2-5x+4=0. AvUovtes ToUTMV euploxopey x=1,
x—4. *AvTikaDioTouEY TaS Tipds adTds sis THY w=Xx—5 kai eUpioropev
y=—4, y=—1. "Qoe ai Tipai TV &yvooTewv elvar x=1 kai 4, y=—4
kai —1 &vmoToiyws.

Ex TV &vwTépw TapaTnpoUpey 611, OTav Exwuev oUSTNUX
B’ PaBuoU ué dUo Efiowotls kad SUo &yvdooTous, AUouey g TTpds TOV
fva &yvwoTov Ty iocwov ToU « Pobuol, dvtikabioTdvTes 8¢ TNV
Tipfv aUThv eis THY SAATV g€icwoty, &ydusBa eis Thv Ao &§iow-
oews deutépou Pobuol i Eva &yvwoTtov. Metd Thv Adow Tiis €61
cthoews oUrTis eUplokopsy TAs TIUGS xal ToU &AAoU &yvwoTou.

Ev ytvel, &v EYoUEV oUotnua P’ PobBuol pe v Eicwoes xal v
dyvddoTous, EUPICKOMEV oUoTtnua icodUvouov pé TO Bobiv xai eU-
koA TEpOV Trpds AUctv s EEfjs : AUopev Tas (v—1) &owoes ToU ou-
oThuaTos, oi omolm elvan o« PaBuol, ds mwpods wovov Tous v—1 &-
yvioTous auToU Kai gUpiokouey TGS TIHAS povov TGV v—1 &yvwoTwy
exppaloutvas CUVapPTTOEl TTj5 &TTOHEVOUCTS &yvwoTou, EoTw TiS X.
'AxohoUBws siodyopsy T&s Tipds TV v—1 dyvooTwv es THY uHo-
vadikfiv &€icwow B’ PaBuoU ToU Bobévros cuoTrpaTos. Oltw 84
eUpedf] icoBUvapos TouTtns B’ Paduol ds wpds x, 7 Omola Avoué-
vn 8idel Tas Tipds ToU X. “AvTikaBioTépevy Tas oUTws EUPITKOMEVTS
Tipds ToU X els Tas Ekppaoels TOV v—1 &AAwv dryvooTev kai O eU-
pwuey koi TS TIHAS ToOUTwV.

IHapadelyuara. lov. "Eotw 70 ovotnua x+y=a, xy=y (1)
‘Ex Tijs TrpdTns TV Efiodoewy eUpiokouey w=a—x (2). Eloa-
yovTtes THv Ty oty ToU W els Ty Seutépav TdV EQiowoEwy
(1) supioxopev x(a—x)=y 7| x*—ax—y=0 (3). ‘H &flowomis (3) &-
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XEl év yével duo pilas, EoTw TAS X, Xs. OfTouev &vTi TOU X TAS Ti-
uds Tov eis TH €icwotv (2) xal elpiokopsv év yéver BUo Tipds S
TO W, fiTol T&§ Y=0—X;=V,;, Y=a—X.=W.. OUrwds Eyopev SUo Lel-
yn AUogewv ToU Sobévtos ouoifjuaTos, T& X=X, Y=a—X,=y; Kol
X=X, WY=0—Xo=\Ps.

"Emre181) Opcos elvan [Evexa Tiis (3)] x,-+Xe—=a, EmeTon 6T1 O—X, = Xs,
a—X:=X," Gpa T& eUyn TV Aoewv ToU (1) elven T& x=x,, w=x.
Kai X=Xo, Y=X,.

20v."Eotw 10 oVotnua x—y=P, xy=y (1"). EUpiokopev y=x—Pp
kai elodyovtes Ty Tipnv adthv ToU W els Thv B’ 1w (1") eUpioxousv
x*—Px—y=0. (253

‘H &lowors alrri) xer v yevar BUo pilas, E0Tw TAs X=X, X = X.°
ETopévads Eyouey X=X, Y=X,—P kai x=X,, Y=X—P.

‘Emeidn), Eveka Tis (2'), elven x,-+x,=P, eUpiokopev &T1 T&
Gelyn Tév Aoewv ToU (1°) slven Tar X=X,, YW=—Xe Kal X=X,, Y=—X,.

3ov. "EoTtw TO oUoTnua x*+y?*—p*=0, ax+Py-+y=0 (1). “Ywo-

BéTopev PO kai eupiokopey & Ths B’ Tou (1) w:-”iﬁcii (2). Eiloa-
youev THv Tipfiv artiv els Thv a’ Tédv (1) kad eUploxousy
(o 4-P*)x*+ 2oy x 4-y*—P*p*=0. 3)

“lva al pllea THs (3) elvan TporypaTikad, TrpEEl va Exeousv

a?y'—(a*+p*) (B0 i v < (@®+p%)p"

Edv mAnpoUTan f) ouvBikn alrn, 6 elpowpsv dUo Tipds ToU
X TPaYHOTIKGS, £0TW TAS X;, X Kai dxoAcUbws SUo Tipds ToU w,
nTo1 G Excopev T& £ETis Lelyn AUoewv ToU (1)

ax,;+ N aXg+
X=X, P=——T Ykod X=Xy, P=— =Y,

T& dToia TepropifovTan els &v pdvov, &v elvan y*= (o +PB*)p".

"Av af pifom Tiis (3) elvan pavrtooTikai, 6& cupPaivny O olro
kal 81a Tas Tipds ToU W

[ Xyt w'=14

4ov. "EoTtew TO oUomnua 1 X +y+w= 6 (D)
I x—ywy+w= 0.

'Exk Tév BUo TeAeuTaiwv Eficcoewv eUkdAws sUpiokopsv 2y=6,
dpa w=3, &Te & THS Yy TV Sofeiodkv eUpioxousv w=3—x. Eic&-
yovTes Tas Tiuds TGV W kol w els THy mpomy tédw (1) sUpioxopsv
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x2+94+-((B—=x)=14 | x23x1}2=0 2)

'Ex Taitns eUpiokopev x=1, x=2. OUtws eUpioxousv &xorou-

Bous w=2, w=1 xai Egopev T&s &ETs TP1&Bas AUorwv ToU (1) x=1,
w—3. w—2 xoa x—2 wWw—3, o—1.

tAlesefaenc

N& AuBoUv Ta kaTwdh cucThuoT :

453, 9 {12&\{:-‘:-1334:‘-‘:25 ) { (x+y) (2x+3y)=180
x — 3y=1 x—2y= 3
: 2 _xp+4ye—1,5 [ =) (O+y)=91
Fle = o {
X — w=1,25 x4ty =9
| X2 H2(xy—24)+y2=0 N | X¢—T(CBx—y)+ 3=0
E){ X —w=1 GT){ 2x—y=0
2 1 Ly X+1 L3 S
2y {x(ty+1)+4-—~0 =% B 1;_“"\_% 9 | e T
wix+1)+49=0 2x_3y—2 l \—10+ e
;4 )z ¥X+i0 ik
_'\‘_ 5 e ¥ 2-,7 2 2y 1 e )
! i ; 2+ (a+P)xw-+Py2=0
454. ) (G) (B) £ o
& vt pr—0 {n—ﬁw—hﬁ
x 2 ; ﬁ :.’__
9 (?) i ('q?) = [(2uﬁ—ﬁ)\2+(2c+ﬂ)w- 4
¥ _x_ W = [\+‘-}) 2a
P
_ X214 2aul=c2+ 1 3 2x2—3xy=15a—10a?
E){)\J—a\p =g {3;—#2'4;—120:-13
(x+a)*—(y—P)=4(c>—p2) =+ + (y+By=4(c>+p)
455. ") {x B {
—y=a+p X+y=a+p
456 x2—xy=2af+2p2 B (Px2+oy?) (®+B*)=aPy?
e e .

[T
A+ Dx+yi= F Gatd)
’Evions 7@ korwTéwp -
\p-“+2u(x2-%)=o 3 \qﬁ=2a(7\+l)(x+ “77‘)

Pk (I\T—l )
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{cr_-'_ ok ol {\P x=2p
y') § X2 2p%y3x &) %
y2—pryix o T arp= Y
Bext—ciy—a2pe () ®vrx+yr=2p2yix
458, a’) § 7 Px\2 . B2y B")
LA (2 )
ay2-28° (x+ 5)=0 acw-~a*>~2w—
455 a') ) _a+p
oyt 2‘32(\_.;)=0 2
2 A\ e A
) (cx+[3 £ (;ﬁ B
- (355)
l'P = a B
e s = (0,0 X2—y2=56
5 c‘)[7\':\41:3'5 B){X p=9:5
¥ 24y (x—5y)=(x+2y) (5x—60y)
5x2—12¢2=32
[ XXy y=76 [ XExyp+y2=91
LML R b sl O B et e s

9y { (xt+4)2=xy 5 {(x‘-‘-l-wz) (x+y)=1080
T = (9 (x+4) (x2+y2) (x—y)=540

&) { (x®—y2) (2x—3y)=192
(x2—y2)(Bx+y)=1344

§ 203. 'H AUois cuotnuérwy B’ f kai dvwTépou Paduol &vd-
yeTan ouviifews els v AUowv Eiochoewy o kai B’ PaBuocl, &GAAX Siv
UTTapx el Goplopévos Kavaw Sid Thv AUotv. ‘Qg &l 76 TrAsioTov Emidid-
KeTan 1 Aoig Tév &mAouoTépwy &k TGV EE10coEcov s TTpds &pi1Budv
Tva &yvooTwY oUVOPToEl TV Aoimédv. Tds oUTeos eUploKopévas
TIpGs &vTikaBioTdpey els Tags Aoirds E§iodoels kal EmSicokouey V&
eUpwpev piav pévov éficwotv B’ Pabuol pé éva &yvwoTov, ThVv otrofav
duvdpeba va AUowpev, 6Te SieukoAUveTar kol 1 eUpeois TV TIUGDV
TGV AOITTOV &y VWoTwVY.

/Hagadetypara. lov. "EoTw Trpus AUcv Td oUoTnpx
X% bys L 2% =9
X+y=3.
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’Ex Tfis Beutépas eUpiokopsv w=3—x. Eloayovtes Thv Tipnv
airmv ToU W els THY mpwtnv &lcwotv sUpiokopey x¥(3—x)P+
2% 34+x=9 4 v 11x>—26x-}+15=0. Avovtes almnv eUpickopev

15 . 18

X =1,X.= 3. d&roAoUbBws B¢ sUpiokouey Kal W, =2, Wa= o

S
=y

—

OUreos Exouev T& €75 Lelyn x =1, @, =2, X.= i_

2ov. “Eocto TO oUornua x2-yli=o?, xy=p%.

Tpootétopey kaTd pEAT TNV Tp@TNY TV dofelodv kai ThHv
2xy=2p?, &te cUplokopsv (x4-y)*=a®-1-2p% "AgaipoUpev &mo Tijs
TpLTNS TGV Sofelody Ta pEAT Tis 2xy=2p* kai eUpiokouey (x—y)?=
=a?—2P2, droAoUBws eUpioKopEy XY= + Va2 -;—2[35; x—p =+ Vae—2p?,
kal dvorydusba el Ta cuoTuaTa :
Y=V I by Va2 Vet 2 sy 2
x—p=Vo@ 2P |x —y=—VEe 2P x —p— Va®—2p*|x ~y—=—Vor —2p*
EUKOAWS AUOUEVA.

’EvioTe eis oUotnua SUo &€iowoswv pé dUo &yvwotous B’ Po-
Buol cos TTpds EkaoTov TV &yvwoTwv, oi cuvTeAeoTal TV Spwv
ToU B’ PoBuol cos Tpds ToUs &yvaioTous EXouv ToOV ocUTov Adyov.
ToéTe 81& xaTaAATAoU &raAoleiis T@V iooPaduicov TouTwy Suvdpswy
TV dyvdoTwy, sipiokopey éficwo o Pabuol ds Tpos Tous Suo
yviooTous. Auh pi plav Tév Sofeiody £icmoewy Tol cuaThuaTos
&oTeAoUv ocUotnua P’ Pabpol dxs mpos ToUs dryvwoTous Tou So-
févtos ouoThuaTos. OUtws 1) AUois ToU SoftvTos ouoThpaTos Gva-
yeTan EvioTe els ThHv AUow darAovoTépou ouoTtiuaTos B Baduol.

Hapadelypara. lov. "EcTtw Tpods AUowv 1O oUoTnua
{ 3x%— Sxy+ 4y?— 8x+|Ty= 8
9x*—15xyp+12¢2-+11x —3yp=12.

*Amraeigopey 1O x® petafU T@v SUo Eflocoewy kai eUpioxopsy
35x—24yw=—12, 1 émoiax pé piov TdHv Sobeiod®@v &rroTeAolv oUoTnua
SeuTépou PoBuol s Tpds X\, TO OTOIoV AUSTAl KOTA T QUWTEP.
x2--2xy—6y? =208

Don 5 oV
ov. "EoTtw TO ovoTnua { e e
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ArcapoiivTes Tas E§iowaotls ToU CUGTAUATOS KT UEAT eUpioKOMEV

12 ok e
o s e L s N S
xy—2yz 16 S5 Tig ;
e

‘H tfiowois o elvan P’ PaBuol dos Tpos % AVovtes aUThv

gUploxopev Tipds TOU \\; &po Buvapeba va EKPPACWHEY TO W . -
ouvapThoel ToU X kad dxoAoUBws 1) oUTws eUploKOpEVT) TTpwTOPR&-
Buios &Eiowats s TTpos X, W ut piav TéV Sobeiodv &roTeAOUV oUGTTHO
Seutépou PabBuol cos TTPOS X, Y, 16 &1rolov AUETON KOT&X TA GVGTEP.
3ov. "EoTtw TO ovoTnua x3+ys=9, x+y=3. YyolvTes T LEAT
s B’ &EiocooEws gls THY TpiTnv SUvauv eUpiokopev
X34 3x%y-+H3xy2-Hys=27.

“Eveka Tiis TpaTns TGOV dobeiodv 1) v Tépw yivetan 3xw(x+y)
—27-9-18 xai &vexa THs SeuTépas TGV Sofeiody aUTn YiveTon xyw=2.
AUTH pé THy Seutépav TV Sobeioddv &moTeAolv cVoTtnua B’ Pabpol
G Trpds X, Wy, TO omolov AUeTal KT TA QVOOTEPW.

’Acxfoerg

‘Opds TpdTn. 462. N& AuBoly T& ouoThpaTa :

N 2=xy=14 [ X24y2=73 ; {xﬁ%f\pﬂ:w?
S | xy—y2=10 B xw—y2=15 ) xy= 66
s
; Ix3+tpx: 125 jx‘—’—'—\yx=169 5 BYE e
%) 1wy =50 PR AT e
Sxy = 1
) {xz@xqﬁ*w:wl Y [x2~‘;-:&wr}87
x2xy+x =126 . | w24 xyp=102
463, ‘Opoiws T& k&Twd :
& Ix2—1—9qﬂ==}36 8 {4(x+q4)2—5(.\:—]—\y)..—.-50 “ {xs—qﬂ:'l'
lx —3y= 4 5(x —y)2+6(x—y)=11 x —w=1
v xi—yi=a A==l T . xityl=a
5
; {x—wﬁﬂ E){K+w:3 m){x+'w'1=l3
: XAt —A ; xt+yf=a
C){K—WH» n){-‘i+w=ﬁ

‘Opds deuTépa 464 N& Aubolv T& xk&Twb CUOTTHOTX :
2(x2+y2)+7(x+y)*=1049
B)

N [ xHy=21-Vxy
) { 3x5w3~(2+ éf)}:ty:275

X2+ y2=257
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. {\—\PTL\“‘F\P—-Q"I‘; 5%y {(.\"-’ Fw?) (x—y)=41
¥ X3y 3xy -
A XY x x—w)=130
5 — = 155 Xy (x—y)
465. “‘Opocicas T& EEfs:
l\u yr=)x2+ 424273 x2—2=21(x—y)
e N e PYax 3 ¢ 2l
[\,u R v xy+2y

(x+y -—w%) "6 Xty

2(X=END=d 052
Y ‘
X w=40y: (x +3y)

466. ‘Emrions T& xdrwd :

) { X3-1w3=973 B') | |'__‘(l'x3+|’l.7r:‘)k 273
(x—yw)2—7(x+yp)=90—xy X ]’;;,4_.4,2: 364
w J XP=72, X242+ 2=289
YD l X+ W+ w=29
467. ’Emions T4 :

— x2 S X224 co2—x + 2
x2—y [xypy= 585 ; [\ A e ; \‘ coo kb =do
«) el BY 1 xw=—0 ) letty?p(xtw)=16
wr=x}xy — 234 l x+y=28 x24yl-w(xty) = 9

1. IPOBAHMATA EZIZQZEQN AEYTEPOY BAOMOY

§ 204. KaAoUuev mpoPAfjuata  é§iowoswy  Beutépou Pabuol
Ta TpoPAnuaTta Té&V oToiwv 1] AUols dvdyston els THv AUcwv EEi-
CGOEWV T ouoTnudaTmy dsutépou Pabuol. Aid Thv AUciv ToloUTwv
TpoPAnuaTwy dxoloufBolpev Tropeiav duofav Trpds Exsivny  THV
omroiav NikoAoufnoapey kai ik THv AUoiv TpoPAnudTwy TéY e io-
cEwV TTpwToU Pabuol.

lov. Tiveg &ptBpol 16 &bporopa Tob TpimAacicv Tol Tetpa-
Ywvov adTol xai tob SimAacicu Tob dplBuod OEnuévov xatd 1
icoDtaL pé 86;

Adog. "Eotw x 6 CnToUpevos dpiBuds. *Emaidn 1o Terpdycovov

ToU x elven 16 x32, TO pév TprmAdoiov ToU TeTpaywvou ool O&

elvan 3x®, 1O 8¢ BimmAdoiov ToU &piBpol elvar 1o 2x. ‘Emropéves 8&

Exwuev Thv Eficworv 3x*+4-2x+4-1=86. Alovtes Tarnv eUpioxopev
17

=5 Ko X e
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20v. Awx tivog &ptBpol mpémel va Siaipéowpev tov 96, Tva
o TnAixov OmepPaivy xata 4 ToOv Sraipétnv ;
Adog. "Av p¢é x TopooTiowpey TOV LnToUpEvov &p1fpdy, 6x

»

EY WOUEY ol —x=4 § x214x-96=0. AUovTtes aUThv eUpioxopev x=—8
X = P

kai x=—12.

3ov. Td ywépevoy TV dpwv xAdopatog eivar 120. Oi Spor
84 Roav loot, ¢&v &pyeoduey 1 &mod TOV TapovopacTHv xal po-
ceBétopev 1 eig Tov dprBuntiv.Ilolol elvat oi époL Tol xAdopaTog;
Aboic. *Edv pt 76 X TrapaoThiowpey TOV &pifpnThv ToU KAdopaTos

! . . AR s : 120 .
& TrapovoucoTrs Tou B& elver — wkad B Exwpev x+1= — —1 19

x4+ x=120—x | x*4+2x—-120=0 kai & Tfis Aoews eUpiokouev x—10
kol x=—12. ‘Emropéves ol &pol ToU kA&ouaTos S& elven ol 10 woi 12
fi —12 xai —10.

4ov. Toiog elvat & &p1Bpég, Tob émoiov t& 0,75 adfavépeva
xatd 1 8idouvv To 16 Sippnuévov Sid Tob &pOuol, TO omoiov
dmoteroly t& 0,8 Tol nrovuévou mARV 15 ;

Aoz, "Av pE x TrapaoTrnowuey TOV fnToUpevov &pifudv, B

" R e : 16 : Bl b ¢ ey
Eycopev Thv EElowov 0,75x+1= ————¢, & s OTroias sUpiokopsv
X 2 0,8x—15 a1 P

Wb
x=20 kol x=— v

50v. N& ebpeBobyv 8Vo dxépatot &piBuoi meprtrol Sradoyixoi
totodTol, Gote W Staopd TOV TETpaywvwy adT@v va elval
8 000.

Abotz. *Ectwoav 2x—1 xai 2x+1 oi &piBuoi oUrol. Kora v
SiorUTTwoty ToU TrpoPAfuaTos 8 Exwuey (2x+-1)*—(2x—1)?=8 000,
fi 8x=8 000 kai x=1 000. ‘ETropeves ol InTolpsvor &pifuoi & elven
2001 xai 1999.

6ov. Tpeig dpiBpoi elvat dvdroyor Tov 3, 2, 5 xai T6 abpot-
cpa TOV TeTpaywvwy adtdv elval loov pé 342 va ebpebolv ol
aptbpol.

Avoc. "Av TapaoThowuey BE X, Y, @ TOUs LNTOUMEVOUS &pi-
Buovs, 8% Exwuev x*+y +w’=342. Emadn &t ol x, g kol w elvan
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&vdhoyor &V 3, 2 kai 5 8& elven % = —lg— = -‘;i ’Ex ToUTou Exouev,

&v TrapaoThiowpsy Tous loous Adyous ué p, x=3p, y=2'p, Y=57p.

*AvTikaBIoTOVTES TaS Tipds ToUTas s TNV TR®TNV tCiowaov
eUpioxouev 9p?+4p?+25p°=342, & Tijs Omoias eUpiokopev p=-+3"
&pax of &piBpoi elvan of +9, +6, +15.

Tov. *Eyevpdrticay 15 dtopa- oi &vdpes émifpwoav 360
Spy. &v BAw xal ai yuvaixeg dupoiwg 360 dpy. Ildcor fHoav ol
dvdpeg wal mwoéoaL ai yuvaixes xai méca EEmdevoav 6 wabeig,
éav xd&Be +yuvvy &Samdvnoev 20 Spy. OSAiywTepov naBevog
&vdpos ;

Adoic. “Eotw X & &pifuds T&v &vdpdv, &Te 15—x Ba glvan &
&piBuds TV yuvaakév. ‘H Sarrdavn kobevods piv &udpods B Etvql?—ifo’
kaBeds 88 yuvaikos %6:0; Spary.

360 360

Tiptma1 v elven T e 20 kad x feTikds xad ¢ 15. AvovTss
- p % s 1439 4
eUpiokousy x*—15x4+270=0 xai x= 5—5— = 65

*Ex Tév SUo mipdv 1) x=45 &mokhieleron SidTt Bév elven ( 15.
“Qoe eUpiokouev 6 &vdpes wai 15—6=9 yuvaikas. *Axoroubos elpic-
kopev &TI EkooTos &vijp 8ammdvnoes 360 : 6=60 Bpy., éxdoTn Bt
yuvt) &8amévnoe 360 : 9=40 Bpx.

8ov. Eig xUxiov diapétpou 25 p. va éyypapf dploydvioy,
w00 émoiov ai mwAevpal va Exouv Siapopav 17 p.

Adotc. TAv pE X Kai @ TTapaoTNOWPEY Tas SlaoTaoels Tol opfo-
yowviou, 8& Exoupsv x—y=17, x24y?=25"=625.

’Ex Tijs AUoews ToU OUCTNUOTOs TOUTOU eUpiokopev x=24 kai
y=1.

9ov. AiSetal tpiywvov ABT. N& npocdiopicbi] onueiov A émi
tig mAevpag AB, dote, dv &mod todtov axBf mapdAiniog AE
mpdg TV GmévavTl THG ®0pLeTHs A mAevpdv, va ywpiletar TO
tplywvov elg 8o pépn looddvapa.

Adote. TlapioTdvopey pt o« TO pfijkos Tiis mAsupds AB kai pé x
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TV {nToupévny &mooTaow (AA). Topatnpolpsy 811, apoU 1 AE

elven TmapdAAnAos Tiis BlN, T& Tpiywva ABIM kai AAE elven Spoia, ¢

Exovta Tas ywvias altév &dvd plav loos. ‘Emropéveors & EpBada

TouTwy 8& elvan dvddoya T&V TeTPay vy TGV pnNK&Y TGV SUOAS-
(AAE)  x2

YV TAsUp@Y Twv. "HTot 6& slven (ABD) — o AAN’ & Adyos olrds
. i e ol X : ¢ -~ ,
TIPETEL va lgouTal pe —-, KaTa THy Sicrimwotv ToU TrpoPAfjuaTos:
% 2 el X2 1 S OEs o) 2 : ‘
HTOFHpeTELVaElion o el A= = K 5, &weid) wpéma x30.

HHpoBAfpata

468. N& elpeBolv BUo dpiBpoi, T@v Smolwy T &Bpoiopa, T Y1WOpevoy Kai
10 TmAikov v eivor Toe.

469. N& elpedi) &p1Buds ToU émoiou T& 0,5 cifavédpeva kard 5 SiSouy,

Tov 35,1 Bippnpévov Bix TolU &piBuol, TOv STroiov droTeAoUv T 0,3 ToU InTou-
pévou peiov 2,5.

470. N& eUpefoliv SUo dxépaion BiaxBoyixol meprTTol &p1Buol ToloUTol, o
10 &fpolopa TéV TETPaywWvwy Twv va eiven 202,

471. Na elpeBolv Tpeis SiaBoyikol dxépaior &piBuoi Tololrol, doTe To Yivd-
HEVOV aUT®V va looUtar pt TO TrevTommAdoiov Tou &fpoicuards Teov.

472. N& ywpiot] 6 27 els 8Uo upépn TolxlTa, doTe & TprmAdoior  Tol
TeTpaywvov Tol TpwTou Kai T TEvrTamAdoiov Tol TeTpaydovou ToU SeuTepou
va &rroTehoUv Tov 1 620.

473. N& elpeBolv ol Biaordoeis Spboywviou Exovros Biaywviov 17 u.
xai fuPaddv 120 p.

474. Els xUxdov Bixpétpou 25 p. va Eyypagf OpBoydviov, ToU &trolou
al mAsvpal Exouv Adyov 3: 4.

475. *H Sixgop& BUo &pibudv elvon 14 xal 10 y1wvdpevdy Twv 1 632. Tloior
elvan ol &piBpof ;

476. Tlolos elvon & &piBuds, & &troios EACTTOUPEVOS KOTX TO TrevrormAdoiov
Tl TeETparywvikils pifns Tou yiveton 500 ;

477. "Hpwtnfn mis mola elvan ) AAikia Tou kal dmexpifn: To TETP&Yy -
vov ToU &pifuoU Té&v Erdv Tiis HAkias pou looUran pi T& Sexae§amAdoiov TS
fAkias, THy oolav 8& Exw perd 12 #mn. Tolx elven f) AAix Tou ;

478. AUo kpouvol, plovres ouyxpdvws, TAnpolv Sefapeviv els 18 Spas.
Els méoas dpas EkaoTos SUvarar v& THY TAnpdoT, &v 6 els TolTwy YpeidleTan
uévos 27 dpas il TAfov ToU &AAou pdvou ;

479. N& elpefolv al Sicortdors dpBoywviou looBuvdpou Tpds TeTpdyvov
Exov mAeupav 99 p, kal fk T@V Stoiwv 1) pla elvan évvéa SékoTa ExTar TS &A-
Ans.
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480. N& eUpeBolv of BicoTdoels (P&ois xal Uyos) Spboycviou Tprywvou,
&v 1) UtroTeivouvox orrol elvan 51 p. kad & Adyos T&@v Slo &AAwv Tou TrAsUp&Y
SKkTC SékoTer TEUTTTAL.

2. IPOBAHMATA TENIKA

lov. (Tijs yovois Touis).* Aobelcav edbelav va ywpiowpev
eig péoov xal dxpov Adyov.

Adoizc. "As TapaoTriowuey pé @ TO ufikos Tiis Sobeiong eUleiag
AB kol &s Sewpricwuey &pxnv auTiis 76 A. “EoTte I TO onueiov Siai-

’ € r 0 1 Aoom a
péoews. OéTopev Al'=x OTroTe B=a—x, ko wpérer vor Exoopey — =~

fitor x2+4oax—a?=0. "Ex Tijg AUcews TaUTns eUpiokopey
po —okV5ef _ —ockal5 (VD D).
2 2 2

Atepetynats. Al 8Uo pifen Tiis &§iocoEcs glvan  Trporypormikad
kod pé onfuaTa &vTifeta, émeidny TO ywdpevov oUTV glvan —c..
Maparnpotuey 811 A V5 mepiéyetan petaly TV 2 kol 3. ‘Emopéves
A pila f &vmoToiyoUox es 16 ofjux + ToU pilixol 6& elvan Geti-
k7 ki pikpoTipax ToU a, &pa Bider THv {nToupévny Auciv. ‘H &AAn

pifa &moppimrreTon d &pvnTikn. “QoTe Exouev x:d—(i;%fi. To

onueiov " keiton Trépav ToU utoov Tiis AB, &wd ToU A, B16TI TO X

Exel TNV peycAuTEpav TOU c—:

2ov. ZToHpéd i EppiBy xataxopbowg mpdg Ta dvw (elg TO
xevov) pé dpyixnyv TaxVvtntae a Meta méoov xeovov Ba @Baom
eig Odog v ;

Avotc. Kofidos yvwpifopsv (8 Tiis Quoikiis), TO odua KivelTal
Tpos T& &V ut kivnotv ducAdds &miBpaduvopévnv. "Av Aoirdv Tapa-
oThowuey pé t TOV {nToUusvov xpdvov, B& Exwuev TovUs £ETs TUTTOUS
yvwoTous €k Tfis Quoikiis

u=at— -;_7 gt?, T=a—gt (1)

* ‘H Svopacia Xpuof Topd Emexpdnoey, fmedh fj Toun alTh GecopeiTal
dg apyn Tob palov el Ty CLwypapiny, dpxiTekTovikiy xal THY TAa-
OTIKNV TEXVNV.
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STroU T TrapIoT&VEL THY TaxUTnTa TOU KIVHTOU KOTX ThHv STIYUnv
t kad g THY émTdyuvaw lonv pt 9,81 p. (kard Trpoctyyioiv).

Bk Tfis mpodTns £fiocoews eUpiokopsy gt*—2at-+2u=0 (2)
¢k TT|s AUoEws ¢€ oTfis THY TIUMV TOU t.

dieoetvnats. "H ouvbiixn 81& va elvan ol pil;ocl Ths (2) mTpaypa-
Tikad elvenr a®-2gu ~ 0 fj v == ETroueucog U= 2-— eivm TO YEy10TOV
tnyos, eis TO dmroiov SlvaTan va qaeaon KivnTov, &v p1epbf) pe Torxu-r'rrrcx

dpyiknv a. ’E&v elvan u= ;xx al pidea THs (2) siven Toan pé ;-. ‘Etropé-

vews To kwnTov ¥peiddeTal g— Xpovov, 8ix va ¢bdory els TO péyioTov
Owos. Eis 10 dvaoTaTov olrrd onusiov 8& Exn TO KivnTOV ToXUTNTX
ionv pe 0.
TTparypartt, dvTikabioTdvTes eis THv Ssutépav T@VY ESlodoswy (1)
. N B vy : . » ag
TO T pé TO o eUploxoyey eEayopevov 0, f)To1 T=o— - =0.

2
"Eav elven w( g—g' ol 8Uo pifon Tfis wpoTns TV (1) slven Tpa-
yuaTikai, dvicol Kai feTikai, & 88 Tiros, 6 &troios &i8e1 alrrds, elven

Efetopul o sp TR S Y . :
oiti= E;Ekg—_g—‘{. Al 8Vo alral Tipai ToU t &pudlouv els TO TpOPATUCL.
Aot TO odpa SifpxeTanr BUo gopds &1 EkdoTou onusiou keipfvou
gl THs ebBelas, TV dmolav TopioTdvel TO Uwos v, piav dvepydusvov
kad piov xarepydpsvov.

Moparnpolpey &1t ) pév pia TéV TGV ToUTwv ToU t slvan

Ja2—2¢

usycAuTépa, fi 8¢ &AAT HIKpoTEpX TOUEKcrru —2gu_ Elvan eUko-

Aov va T8wpev 6T af ToyUTnTss [SnAadn o -nucx‘l TeU T TS
SeuTépas Té@v (1)] elvan &vriBeror. *Av Tebf) u=0, 8 Exoopev t=0, ki
2ct

o
=

gravaritrTer els TO onueiov, &k ToU &moiov dveywpnoev. "Ofev & ¥po-
vos, kaf® ov yiveran 1) dvaPaois, ioolTan pé TOV Xpdvov, kol dv yive-
Tot ) KardPaois ToU KivnTou.

T&)ETTGPICJ‘TCWEI TOV XPOVoV, KT TOV OTroiov TO KIvNTOV

3ov. Na ebpeby] to Bdbog ppéatog, av énépacav t° a¢’ Stov
&pébn va méoy AiBog éx tol oropiov adToD, péxpls 6Tou Vxol-
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obn & fxog 6 mapaybeig €x TR NTWoewg Tob AiBou €ig TOV Tu-
Buéva ToD ppéatog (M) dvrioTtacis Tob &épog mapaPAémeral).

Adoes. TlapioTtavopey pé x 16 Pdafos ToU ppéartos Ked pé T ThHv
Ta)UTnTa ToU Tiyou &ls Tov dépa. ‘O ypdvos t droTeAsitan &md Svo
pépn.lov.’ATd TOV xpdvov t,, TOV Omoiov xpeidletan & Aifos Sid ve
méon.20v. ATt TOV Ypdvov tp, TOV OTrolov peikleTan & fixos Sik va
&vEABn) &k ToU TruBuévos ToU ppéaTos eis &mdoTaciv x.

“Exoupev Tov £Efs TUTTov (&k TTis Duoikiis) x= —;- gLy, © omoios

5i8s1 TO BidoTnua, Stav BiSeTan & Xpdvos kaTd THY SucAds &miTa-

Tauvoudunv kivnoi, omoia elven kai 1) kivnols kard Ty TTT&ow TOU
; ; : : 2x

AiBou. ’Ex Totns TTPOKUTTTEL t,= E" 0

’Ex ToU x=7t,, & Omolos 8idel 1O SidoTnua Ekppalduevov ui
Ty ToxUTnTa T kal TOv Xpovov t, kord THY SuaAfv kivnoiv Tou

fixov, sUpiokousv t,= . *Exopsv Aorwdv TV eClowav :

2x X = 2X X
e ) V? % 2
Ex Taitns eUpiokopev UywolvTes eis T TeTpdywvov kai Siardo-
COVTES KT TAs KaTloUoos SUVAUES ToU X
gx’—27(gt+T)X+gr22=0 3)
"Emraidn 10 t, elvon Bemixdv kai TO ket v (1) kal (2) foov adrrol
x : . e x o
t— - TpéTEl va elvan GeTikdv, fTor t— —30 fi x Tt (CH)

‘lva o piGen THs (3 ) elvon mpoypaTikad xal &vicor, mpémar va
elvon Gemikdv 1O TH(gt+T)—g*t*® 7| 16 T(T+2gt) )0, T Smoiov
TpaypaTt ovpPaiver. EE &AAou TrapaTnpoluey T TO wiv yivdusvov

TOVY piidv, glven T3, 16 8¢ &Bpoicua alTddv EES_E‘"{),' T& oTmoix

elven Gemixa. ‘Emropévewes ai pifan elven Bemikad. ANA’ &maidn TrpéTrel v
elven, xar& TV (4), TO X{Tt Kai TS yivdpsvov T&v pifév elvan Tt - Tt
elven 8¢ alran &uicol, émeton 6T 1) pix TGV pi1fdv elvan HEYaAUTEPY
ToU Tt xai 1} &AAN wikpoTépa ToUTOV, 1) dTrofa kad Bk elven Sexri) Sick
TO TpOPANua, Six va mAnpoUTcn ) &viodtns (4). ‘Ex Tis AUoecs
THs (3) ebpioxopev Ty EnToupévnv Tipny, 1) dola &vmioToiyel els T

ofjpx — ToU pifikol. "Htor éxopsv x= : [QI+T—VT(T+2g1) ]
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‘Opas TpoTn. (levikd). 431, "Av TTOAAQTTACCIXTWUEY TO HIOTTOV
pépos &l TO viogTdy uépos Evos &pifuol, eupioxopev o. Tlolos elvan & Sp1Buss ;
( Depelvnais ).

482 "Av TroNAamAcoidowpey To whdaiov &mt TO wimAdotov  Evds Gpi-
Buol, evplokopey ToOV dp1Budv a. Tolos elvan & &p19uds ; ( Aeupelvnois ).

483. Kegpdhaiov o Bpy. Bider Tékov T Bpy, &xv & &pibuds TV Erdv THS
Siapkelas ToU Saveiou elvea xaTd & upeyaAUTepos ToU é&mroxiou. N& eUpebi
f Sidpkeia ToU Saveiou. ( Awrpelimois: HEPIKT] TEPITITWO o = 54005 =2, 7=
1296).

484, Kepédaiov o Bpy. Epepe Toxov T Bpx. kai Ba E518¢ TOV al¥roOv TOKOV,
&v ErokileTo pt EmiToxiov € OMydTepov, GAN &l p &) wepiocdTepa. Na ebpebi)
6 Emrékiov. ( Aepsivnoist  pepikny TepiTTwos a= 2100, =1, p=1, 7=
420).

485, ’Ex Buo kepodaicov TO &v fiTo kara B pikpoTEpPOV, &AN’ Erokiobn ue
ErriToKiov KAT £ peycAUTepov ToU GAAou kol Egepe TOKoV tmwl v, ETn T, SpX-
e TO &Aho eis v, ETn Epepe T, Spx. N& eUpeBouv T& kepodaia. ( Apsivnois
pepixt) TepimTwots §=6000, e= 1. v, = 6, v,=5, T,=9000. T,=7200).

486. 'Hyopdobn Upaoua dvri o Bpoy. *Edv ExaoTov PETpov ToUTOoU ETING-
To B Bpy. dArywTepov, & fiyopabovto ¥ pérpa &mi Aoy, TTdox upéTpa I yopo-
cBnoav kal Tpds Tooas SpX. TO WETPOV ; ( AiepeUvnois) .

487. AiSetan Tpiywvov pE TAeupds o, B, y. N& eUpebf] pfikos ToloUTOW,
oe, &v of Thsupal Tou aUgnBolv i EAaTTwabolv kot alTd, v& elven Suvath )
kaTaokeut) dpfoywviou Tprydvou.

488. N& eUpedfj &mi ( dmepdvrou ) ebfeias AB omusiov, doTe v& pwTiLeTa
¢€ Toou &ro Buo PWTEIVAS goTios kepévas eis T onueic X, X' TRS sUbeias, &v 1)
TrogbTns ToU ewTés, TO Omolov BéxeTan pla tmodvaix &mwo gwTewvils EoTias,
elvan &vTioTpopws GvdAoyos ToU TETPaYOVOU Ths &TTOoTACEWS OUTTS &rd TS
torias. ( Awpelvnaois ).

489. N& &yypaed els fuikiiov Tpaméfiov Eyov mepipsrpov 2T.

490. AoBévros Tprydvou opfoywviou ABI v& eUpedf) &mwl TR UmoTeivoU-
ons aUtoU Bl onueiov M TowoUTow, doTe ) TO GBpoIoHa T@V TETPAYDVLVY
<&y &mooTéoEdy Tou Bk TEY TPIGY Kopugdy va elvan Toov pE k* B") T ywvwduevov
<&y dirooTéoewy aitol &d TéV koBéTwy TAsupidv va foolTau pé A2, y') To
&Bpoloua TRV TETPXYWVWY &y &ooTdoedy Tou dard Tédv SUo kaBéTwv TAsU-
pidv Tou v& foolTen  uE po. ( AiepUvnos ).

491. N& eUpeBolv of TAeupai Spfoywviou Tprydovou «') &v 8obf) 1) UmoTei-
vouoa kal T& &fpoioua A T@v BUo &AAwY TTAEUPGY TOV, B’) 7 Umoteivouoa xai
16 Uyos u To dvmioToixody els alTmy, y') fi mepipeTpos 2T kai TS Gyos v TO &vTi-
aroryoUv els THY Urrotelvouoav.

‘Op&s SevTépa. 492 Tlolos elvan & pikpSTEPOS ik BUo &piBudv Srape-
POVTWY KaT& 3, &v Eyouv yivopevov 54 ;
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493. Tloios cxépatos &piBpds slvanr kard 29 pikpdTepos TolU TETPAYOVOU
ToU KOTA POvadX HIKPOTEPOU QUTOU ;

494. EUpete 8Uo dpiBpoUs Exovras yivopevov, 2, av 16 &fpoicpa TGV &vii-
oTpoéPwY aUT®v icoUTtan pi 1 %

495. EUpete KAGoua, ToU &troiou & dpiBunTns sivanr kora 4 HiIKpoTEPOS TOU
TapovouaoToU. ‘Eav alfnéf 6 dpiBunths kara 7 kai PAarTwdi & TTPOVOUAOTTTS
kaTa 5, Siagéper ToU Tporyoupévou katd 1 ILS 2

496. "EmAnpwot Tis 1600 Bpyx. Bik wogé, 1800 Spy. &k véiov, EAaPe B¢
40 yihoyp. xagé &mi wAfov ToU Teiou. Tldoov éxdomile 16 yiAibypappov Tol
kapé, &v ToU Telou £xéoTile 50 8py. &mi mwAdov ;

497. Eis &8popnv ol yuvaixes floav 3 SArydTepan TédV &uBpdv. "Av ol pv
&vbpes EmAnipwoav &v SAw 1750 Bpy. of 88 yuvaikes 800 Bpy., wéocor Foav
ol Gvdpes kad al yuvaikes, £av kofeis TGV dvBpdv EmAnpwoe 50 Spy. TEPITTO-
Tepov 1) xaBepic yuvd ;

498. Eis 27 &vdpas kai yuvaikas émAnpdfnoav 2100 Spy. Six Tous &v-
Spas kai 4200 Spx. Sia Tds yuvaikas. TMéoo foav of yuvaikes, &v kaBepia
gmAnpdvero 150 Bpy. SArycdTepov Tol &vbpds ;

499. N& eUpebi} &piBuds dxécatos, ToU érrolou T &Bpoiopa pé v TETPOy -
viknyy pifav olrroU elven 272.

‘Op&s TpiTn (Mewpstpixd). 500. Téoov elven To TAfBos omueicov,
peTall TV OToiwv Buvdpela va épwpev 78 elfeias ouvBeoloas oirer dvd Slo 2

501. Tloiov &miTreBov kupTOV ToAUywvov Exer 104 Biarywvlous ;

502. *Ex &¥o &mimedwov ToAvydvwy T o Exel 6 TAsupds &l TAéoy ToU B’ xai
Tpeis koi Ev TpiTov gopds meplocoTépas Siaywviouss Téoag TAsUpds Exer kabév ;

503. ’Eav al mAevpai Tetpaydvou alfnfolv xord 3 b, T tuPadov Tol
véou 6& elvan 2,25 opas TolU &AAov. TTéomn elven 1) TAsUpa alrrol ;

504. TTéoov elvan T pfjkos T@v TAsupdY opBoywviou Tpryduou ExovTos
enPabov 150 p2, &v & Adyos T@V kaBéTwv TAsUp@Y alrrod elven 0,75 ;

505. ’loooxeAols Tprywvou @ piv Pdois elvon kord 19 H. peycAuTépa Tol
Uyous Tou, ExaoTov BE T&V okeEADY TOU KaTd 8 p. peyodirepov Tol Owous Tou.
TTéom elven ) B&ois xai wogov 7o Gyos Tou ;

506. Tives ol BiaoTtdoeis dpfoywviou Exovros tuPadov 192 p2, &v Sicgé-
pouv kaTtd 4 p ;

507. Poupou 7| pév mAeupd Exer pijkos 17 p, al 82 Siaydvior Exouv Siapopdy
14 . Tlooov pfikos Exer f) pikpoTépca Biorydivids Tou ;

508. Tlolen «i SiaoTdoes dpboywviou &yyeypoppévou els kikAoy Sacrivos
12,5 p, av 1 Sragpopa alrédv elvon 17 p;

509. EGpete Tas TAeupds BUo TeTpaydvwv Exdvrwv &Bpoilopa iuPadidy
8 621 p2, &v 7o ywdpevov TGV Biaywvicwy alt@dy elvar 8 540.

OQuas TeT& pTn. (Fuomnuérowv ). 510. Advo Kpouvol péouv ouyypd-
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ves kad TAnpoUv BeEapevnyv els 2,4 dpas. ‘O P’ povos xpeicleraon 2 Gpas £l wALov
ToU «'. Eis Téoov ypdvov ExaoTos THY TATpOl HOVOS ;

511. Avo éEmyspnpcarion komiBeoav dpou 20000 Bp, & o Bix 2 phvas
kol & B Bk 8 pfjvas. “O piv o« EAaPev v SAw 18 000 Bpx., & B¢ 9000. Tlooa Exepdi-
OEv EKQOTOS ;

512. Avo kepéhana Exovrta &Bpowopa 30 000 Bpx. troxioBnoav Tpds 6%
Té pv o« Epeve 4 piives &ml mAdov kai ESwke Téxov 1280 Bpy, T0 88 P’
840 Bpy. TMolx Ta& ke@dAaia ;

513. N& etpebolv Téooapes &piBuol &mOTEAOUVTES &vahoyiav, &v TO &bpoi-
cua TéY TeTpayhvwy aUTédy elvar 62,5 kal & pEv UmepPaiver ToOv B’ kaTd 4,
& 8ty Tdv & kata 3.

514. EUpere Supneiov &piBudy, & &troios Sicnpoupevos pév Six ToU Yyivouévou
vou T@v wnolwy cirol BiBer mévTe kai Ev TpiTov, BorToUpevos B katk 9 Bide
Tov TrpokUTTTOVTa Gp1Bpdv 81 &uTioTpoRTis THS TE1pSs TV Yyneiwy altol.

515. Elpere Tpipfipiov &pibpdy, ToU dmolou o v P’ yneiov elven péoov
&véhoyov Tev BlUo &NAwy, & Bt Adyos ToU &pibucU Tpds TO &fpolopx TV Wn-
olewv TodTou elvar s 124:7. Ar’ dvmioTpopiis Tfis oelpds TGOV ynoeiwv oliTtol Trpo-
xUTTTel & &piBuds nUEnpévos katd 594.

516. EUpete Tpels &pifuols, &v 6 B’ elven pégos dvdhoyos TRV &AAwy, TO
&Bpoiopa aTdy elven 21 T@V 8t TeTpaydvwy TwY 189.

517. Eis BeEopevijy Tpéxer TO UBwp PplUoesws &mi Tpia TréuTTa Tou Xpovou,
ko Bv &AAn PpUots povn 8& THY EmAnpwve. KAsieton 1§ PpUois kai &voiyeTan
A B’ uéxpis dtou TANpwdT ) Sefanevn. "Eqv kel ol SUo fivolyovro pali §& &wAn-
potTo €ls 6 dpas, 8& Erpexov Bt ¢k Ths o T& BUo Tpita TOU & Tiis P’, &g’ STou
#helobn | . Elg wooov xpovov xaBeuia Pplais mAnpeol Thv Sefausviiv ;

‘Opds mépmTn (DPuods). 518. Tlécov xpeiddera AlBos Bk v& Tréo)
eis TOV TuBuéva ppéaTos P&fous 44,1 p. aeiépevos €k ToU oroufou alrrol ; (TTa-
paPAémeTan 1) dvrioToots ToU &épos ).

519, Tlégov Xpévov ¥peidletanr Alfos prropevos Gve korakopUews  ( Els
T6 kevov), Tva &vidn els Uwos 122,5 u. Kol KoTorrEoT) ;

520. Tléony &pyikAy TayUTnTo Tpémel va dwowuey els Aifov, Gv p1gbRH
kaToakopUgws &vw (el TO kevdv ), fva &véABy els Twos 122,5 u;

521. TTéte 8& @b&om els Uyos 1 460 p. opaipa PITCTOREVT] KATGKOPUQLS TIPdS
& &veo (els TO kevdy ) kal dvaywpoloa uE &pyikny TaxiTnTa 185 1 ;

522, Tlolav Tieoty &aokel opaipa 41 Yihoypaupwy &ml kexAipevou EmriTé-
Sou, &&v looppotri] BUvauty 9 YiIAoypaupwyY ;

523. 'Emi méox BeutspdAemra KUAfeTon ogaipx €Tl KekAIEVOU ¢mméSou
els pfikos 39,3 u. kal Owos 10 w i TV Guvw Tpos TA KETW ;

MepiAnuic nepieyopévwy kepalalou VII.

‘Opiopdg Siretpayvou EELoWoEwWS axt+Px2+y=0, (a£0).
Avaywyh aiTis s Ty oy?+-Py+y=0, (x?=y), pifar Tns ai
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R RYas—
P.h Pa = i v—ﬁ'wia— i PS! P: = == —_— QBG e
axt+pxity=a (x—p1) (x—p:) (X—ps) (X—Ps), P1v P2r Pur Pur
ol pigon ToU TpLeOVUHOU.
To Tpdonuov ToU TP1VUPOU oTrouBageTal pE THy XpnoiuoToinatv
ToU &VWTEPOU YIVOUEVOU.

Tpotr) SITALY [ TATL{ALY) \/ @V_B_ gls A&,

e AER ARt L g
A:}:\:{B S —2__ iV2 , Qv th“—"B-

’E€iocoers pé pilika P’ kal &uwTépas T&Eews. “ATopovwals ToU
piiikol xad &rraAAayt) &ar’ qUTol, oTe 1) TpokUTrTovoa figwals E-
yel Tés pilas TS Sofelons kol Tijs ouluyols olUTiis.

"Av Sofeica £ficwais slvan #v yévet &ppnTos, Uyoluev T& ué-
A Tns els kaTaAAnAous Suvdpers, fva Tpokiyn ESiowals &rrnAACry ué-
v pliikddv, SAN olrn Sév elven &v yével loobUvapos TRS Bofeions.
Trpémel v& SoKINGLWHEY, &v ol pion alrriis &roAnfeUouv kai ThHy So-
Seicav.

‘Oplopdg &vticTpogeoy €Elowoews. Al y' Paduol

ax?-+px*—pPx—a=0, ox?+px2+-px—+a=0
éxouv 1) o Thv pibav x=1 kai N B* THY x=—1, dvéyovTal 8¢ els THY
AUo Eichotwy B’ Pabpol (uet Sialpeoiv TGV peAdv T@V Eiow-
oswov 81 x—1, x+1 dvTioToixws).

A& Ty Avowv TS axt-+pxe+yx*+px+a=0 Tnv BeTopev UTro
TV UHOPPTIV & ( x*+ \1—: ) +p ( x4 %) +y=0 kai x4 —i— =y, 6Te
&véyetan eis THY AUow &icdoewy P’ Baduol.

‘H axs+Pxs—Px—a=0 Exe pilas Tas x=1, x=—1 kai GuéyeTtan
eis éflowov P’ PadBuol peta Thv Sixipeotv ToU o’ péAous 81 ToU x*—1.

‘H o +-Pxt+yxd+yx*+Lpx+a=0 Ea v pidov x=TF1 xai &
véyeTan els &vTioTpogov Eficwoiv &' Paducy.

‘Oplopdg drwvdpov EElowoews ax® +px* =0, (o, p+£0), x, A
&xépatol BeTikoi.

Tiferon Uwd popenv x* (ax**+p)=0, (K)A) kai Exe pifas x=0
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kail Tés Ths ax* A -p=0 f Tfs x¥ =, (yz— %, Kr—7\=\)). Araxpivo-
MeV TrEpITITOOES o) &v v=2M;, PB') &v v=2A,+1.

Adboig tiig eElowoews alx|+-P=0, elvan loodUvapos pt THy x2—
Pr & ap(0, &% & aB)0 Biv Exer pilav.

Adeig THe €Elowoews alx|+Px1+y=0, (x, B, y=:0). "Av
y(B—a))0, f| y(ax+P)O, Exopev piov AUow &’ éx&oTny Trepi-
TTWO1V.

Avoig 1g €odioewg alx[2+B|x|+y=0, (a=£0). ‘H
x[*+2B|x|+y=0 é&xa 4 pilas &vdk dUo &vmbérous, &v P*—y >0
xkal (—p+Vp—y))o0.

‘Optopdg ouotipatog éElowoewy B BabBuod (&v Exn pdvov
uiav é€icwow B’ LoBuol kai Tds &AAas o« Pabuol).

AUo1s ouoTtnuaTos tEiowoewy B’ BaBuol 7 &vewTépou (uE SUo f
TIEPICTOTEPOUS &y VOTTOUS).

TMpoPAnuara &§icdoswy kai ouoTnuaTwy B’ Poabpol (&pifun-
TIKG, Yevika kai pé SiepeUvnoi).
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KE®PAAAION VIII
A’'. TIEPI ITPOOAQN

1. IIPOOAOI APIOMHTIKAI

§ 205. *ApBunrtixy mwpbodog* kokeitan Siadoyx &piBudv, Exa-
oTos TGOV &moiwv yivetan &k ToU Trponyoupévou Tou di&k TS TPoo-
fécecos ToU aUroU &pifuoU. Of ptv &roteAoUvTtes THY TpodoBov &pi-
Buoi Aéyovrtan 8potr oUthis, & B& TpooTiBiuevos &pibuds els kaféva
&pov Bix v& Bdor Tév Emdusvov atol, KaAeiTan dapopd 7} Adyog
Tfjs Trpoodou.

"Av pév 1) Siopopd Tis Tpoddou elven &piBuds feTikds, of Spot
Baivouv aifavdusvol kad 1| TpdoBos Afyetan abEouvoa, &av BE elvan
dpvnTixds &p1Buds, oi Spol Paivouv éAarToupevol (pBivovTes) kai
Adyetan Bivovoa. TLy. N SiaBoxdh Tdv &piBudv 1, 2, 3, 4,...48
elvan Trpdodos &pfunTikh alfouoa p Siaxpopdv 1, kaBds kad 1
L 3..5,... 3.1t Biogopoy. 2,3 5t 35,301, 25 .., O elvon @Bivouoar pé
Siagopav —5.

Eqv pE o TrapaoTiiowpey TOV TrpédTov Spov &pifunTikiis Tpod-
Sou kod pE @ THv Sixgopdv olrTiis, © BelTepos, TpiTos,... Spos G
TaploTavETal pE oo, a+2w, at3w, atdw,... (1) "Apa:

“Exactog 6p0og &plduntiniig mpoddev icobrar pé Tov mpdTov
dpov adTiig, alEnBévrta xatéd TO ywdpevov Tig Slagopag érti
Tov &pBpdy Tob mANOBoug TdOV Tponyoupévwy alTol puwv.

O¥rtws & Spos Ths Tpooddou (1) & Exwv T.X. THY TPIOKOTTHV
T&Ev icoUTtan pE a-+2%w, 6 THv EEnrooThv TépTTnY TéEIv pe a+64w
k.T.A. Exk TV &vwTipw Taparnpolusy OTL :

"Otav 5067 6 mpdTog Bpog wal M draopd &plBunTiKyg TRO-

* ‘H ypiiols &p@unTik®dv TwpodSwy Ypovohoyeitar &méd 2 000-1700 . X.
els 76 PiPAiov "ApiBunTikiis ToU Alyurrrtiov Ahmes upt 10 TpoPAnua va Xowpi-
ofouv 100 &ptor els 5 Tpéowta, doTe T& pepidia T& &mwoTeAolv EpiBunTKY
mpbobov.
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6dcv, Suvdpebu v ebpwpev cicodimote TdEewc dpov adTRC,
xal Aéyopev 6t TéTe W) mpdodog elvar Gplopévy,.

‘Edw v mopioTavy T mAffos Tédv Spwv Tis (1) kol T Tov E
Xovta Thv vicoThv T&€wv Spov avrTiis, ol Trponyolpsvor ToUTou

B elvan v—1 1O TAfiBos kad B& Exoopev T=a4-(v—1)w (2)
"Av 1) (2) Augij ds Trpds w, sUpioxouev c.o:;:—c;. Ay 1y (2)

AuBf) @ Tpds «, eUpiokopey a=T—(v—1)w, & B¢ AUBT Tpds v,
T-a w71

- === £mel 88 v elven TO 3 .
= = TIpETTEl 88 v v ap1fpog

eUpiokopey v = [
dxEpaIOs.
Maparnpntéov 61 # Siagopd &piBunTikfis TpodSou wt Spous
a, B, v, 5..., dideTan Umrd TéV P—c, y—B, 5—y,-..
‘Emropéveds &v TrapacTriowuey THY Sixpopav otV pE w, Ba
EXwpey w=Pp—a, w=y—P kai TpooBéTovTes alTds KoTd PEAR sUpi-

£ y—a
okopev 2w=y—a, Gpx w= e

Ilagadelypara. lov. ‘O Spos, & Exwv THY SEKo'rrnv TpiTnv T&EWV
els &p1BunTikfy TTpdoBov uE TpdTov Spov 3 kai Siagopdv 5, icoUTo
ME 34-(13—-1)5=3-+12-5=3-+60-63.

<

2ov. "Eotw &T1 {nTeitan 1) &piBunTiky TrpdoBos, Ths Omoias &
8pos Tijs Bexdrns T&Eews elvan 31 kad TS eikooThs 61. “Exopev &1
o Btkaros elvanr at+9w=31, & eikooTds a-l19w=61, &paipoUv-
Tes 88 éx Tiis P’ lodTnTos THV o« eUpioxopev
1000=61-31=30 | 10c0=30 kai w=3.
‘Emopévars elvon a+9-3=31 xad a=4. "Apa | Tpdodos sivan
o DRSS T

I. TAPEMBOAH OPQN API©MHTIKHEZ MPOOAQY

§ 206. AoBévtwv Vo &pBudv Tnteital va mapepPdiwpey
vetabl Twv dAAovg, oi omoiol petd TOV Sobévtwy V& dmoteioby
apbunTuenyv wpdodov.

"Eav a kai T slvan of SoBévtes &piBuol kad v 16 wATRBos TGv TTQPEW-
PAnfnoopéveov, TO TATBos TGV Spwv TTs oxnuaTicinoopévns Tpod-
Sou B elvon v+2, & wpdTos Spos o kai & TeAeuTtaios T. ‘Etropéves
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8& Exowpsv T—a+ (v+1)w, & TO @ TapioTdvn THv Sixpopdv TS
mpodBou. ‘Emouévess &k Tiis lodtnTos oUTiis eUpiokopey w = :—_—:
e
Ofrw oynuaTiletan ) Tpdodos &k ToU a, ToU TeAeuTaiou T Spou xai
& TTis Siag@opds aUThs.
"Av m.x. {nTiTan peTafU TV 1 ked 4 v mapsuPAnbolv 16 &pi-
Buoi, MoTe peT’ oV v& dmoTeAéoouv Trpdodov &pifunTikny, EXOUEV

a=1, =4, v=16, o= % = % kal 1) {nToupévn mpoodos slvan 1)
3 6
L1y, g4

A‘cox N oeLg

524, Awx Tas xérrooft &pdunTikds TTpooBous elpete Tolan elven  alfousal,
Trolen @Bivouoan kai Swari ;

CF 5, 7.9 B, 16 025,05 y) 0,5 1,5 2,5...
5) 0,75 1,125 1.5... ') 68, 64, 60... gF) =5, —95.3, 5,659
525. Edpere 10 SékaTov Spov Tiis «') 9, 13, 17... gy =3, -1, 1..

Y') Tov &yBov Tis «, a+3B, at+6p,...

526. EGpere THv &pifunTikiiv Twpdodbov Spov Tijs Bexdrns Tafewrs 231
kai Tis eikooTis 2 681.

527. EGpere THv Siapopdv Tijs Tpoddou, ut « Spov « kai viooTov T. Me-
pikn mepiTTwos a=0,2, T=3,2 kai v=6.

528. EUpers tov o & 10 Spwv Tpodbou pt Siagopav 0,75 kai TeAeutaiov
6,25.

529. Edpere T& TAffos Tov Spwv TrpodBou pi o' Spov 3, TeAeutaiov 9 kai
Siagopav 2.

530. Edpere Tov Spov THs cikooTis Tafews ut o Spov 6,35 kai Siagopav
—0,25.

531. Metafy T@dv 4 xad 25 v ToapepPAndolv 6 dpiBpoi, oTe va oxmuaTi-
off} &p1@unTiki) Tpdodos.

532. MetafU tév 1 kad 2 va wopspPAnBolv 9 &pibpoi, woTe va dmoTeAs-
couv TTpoodov apifunTiknv.

533. ‘QpoAdylov kTUT& T&s Gpas &md Ths TpcoTns péXer Ths Bwdexdrms.
Méoa xruTMfpaTa Kavel TO fuspovUKTIOV ;

il. AOPOIZMA OPQN APIOMHTIKHZ TTPOOAOY
§ 307. A& v& elpwpev TUTrov BiSovTta TO &fpoiopa TV Spwv

&pifunTikfis TrpodBou Eyovoms Dpioptvov &piBudv Spwv, oTnEILS-
peba (Trpds sUkoMiav) els v Efjs iBioTnTa:
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Eic miocav &ptBuntinny mpdodov, pé dplopévov mAnbog 6-
pwv, o dBpotopa §Vo Spwv loov amexbvTwy &md TOV dxpwy &-
pwv icodrtal pwé To dbpolopa TOV Expwy Spwv.

Mp&yuaTi, EoTw f| Tpdodos «, B, V... K, A, T, (1) f) Siapop
aUrTiis w Kad TS TAffos TéV Spwv v. *Exopev 6T P=a+t-w, y=a{2w,
T=A+w kol T=k-+2w. ‘Emopévios A=T—w kai k=17—2w. TlpocbéTov-
TeS KaTd WEAN T P=atw kad A=T—w, eUpioxopev PB-HA=a+-T.
‘Ouoiws &x TGV y=a+2m kai k=T—2w EUPIOKOUEY Y-+K=a+T
K.0.K., fiTol a+T=B-A=y1K...

"As TopacThiowusy TO &bpolcpax TV Spwu THS Tpoddou e

Z, fitor: E=at+P+y+...+xk+A+T,

&te elvan kai Z=T-+A+K+...+ry+pP+<.
TTpootéTovTes aiTds KT pEAT eUpiokopev :
2= (k1) -+ BN+ Y+ +(T+00)
22 = (a-T1)v. ‘Etropéveos Z= S :,;T)-“ (25 S hiTol

To dfpolopa TdOV Spwv apBunTtixng Tivog TPoddov e G-
plopévov mAfifog Spwy loobrat pé ToO Hudbpolopa TOV dxpwy
Bpwy TNng éml Tov &plBpdv Tod mARBoug T@V Spwv adTHS.

*Edw els Thv (2) ypdywuev &vTi ToU T TO loov alrroU a—+(v—1)w,
6mou w TapioTdvel THY Slagop&v Tis Tpoddov, sUpiokopev*

3 el Doli” 2ol Doy ip oo B EC D

TN, O ThHTan TO &Bpolopa TV Sfkax TpwTwy Spwv THS 2, 5
’

5 2.2+9.2).10 31.5 2
Gaipn 2215

|\

8,... Exopev a=2, w=3, v=10, kai Z=

[y

'Epaguoy. N& ebpebf) &pifunTikn mpdodos pe 3 Spous, TV
&moiewov TO piv &Bpoiopa elven 33, TO 8¢ yivopsvov 1 287.

"Av pt x TTapaoTriowuey TOV B’ Spov Tiis TpodBou kad uE w THV
Bicxpopdv Tns, o Tpeis 6pol fa elval x—w, X, x4, TO &Bpoiopx TOU-
TV X—w+x-tx+w=3x=33, dpax x=11* TO ywopsvov TGV TpIQdV
Spwv (x—w)x(x+w)=(x*—w?)x.

"Exopev Aottrov x(x>—w?)=1 287. Oftovtes x=11 eUpiokopev

* Ol mmor Z=v(a+T)2, T=a+(—1)w, I=avi[vw(v—1)]:2 d&vags
povrar TO Tp@Tov els TS PiPAiov Synopsis parlamariorum ToU W. Jones.
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11(121—w?*)=1 287, 121-w*=117, w*=121—117=4, w*=4}4,
w=-42.

“Apa 1N apifnky mwpoodos even 9, 11, 13 f 13, 11, 9. e
vikcoTepoV, STav &is TTapopoix TPoPANUaTa Exwuey TrepITTOV TTATBOoS
Spwv kai ypnoidomoloUuey 1O &Bpoicud Twv, TrapioT&vopsy TOV
psoaiov 8pov pé X Y., TNV Siagopav pé w, &ved &v TO TATiBos TGV
Spwv elvan &pTios &piBuds, TaploTdvopey Tous SUo peoalous Siado-
X1xoUs Spous pé X—w Kal X-+w, fiTol 1) Siapopd TrapioTdveTal pé 2,
S1e eUxdAws eUplokousy TNy TapdoTaciy ki &GAAwy Spwv Tiis Tpod-
Sou.

Hapadetypara. lov. ZntoUvton Tévte Spot &piBunTikfs TTpoo-
Sou, T&®V oTroiwy TO piv &bpoiopa sivon o, TO 8¢ yivdpevov y. TTapi-
oTdvopey KoaT& otlpdv Tov TpiTov Opov pé X, TNV Siagopdv pE w,
ot Exopev ToUs Spous x—2w, X—w, X, X+w, X-+2w. ‘Emoptves B
elvon &’ &vds pév x—2w+x—w-+x+xtotx+2w=a fj S5x=qa,
X— %, %@’ ETépou Eyopev  (x—2w) (x—w)x(X+w)(x—2w)=y 0
X (x*—w?) (x>—4w?)=y. OcTopey x= % oTe ; g; —m‘l) (;5 -—4@3): Y-

‘H &€icwois alrmn elvon SiTeTpdrywvos s TTpods w kol AUovTes al-
TNV eUpiokopey TAs Tipds ToU w kai &dxoAoUdws &xouey ToUs InTouué-
vous d&piBuous.

2ov. ZnToUvTton Téooapes Spotl &piBunTikiis Trpoddov pt &bpoioua
a Kai yivopsvov Y.

TTapioTavopey Tous Opous pé X — 3w, X—w, X+w, x+3w, 6T
8 Exopey x—3w-Hx—w-t+x+w4x+3w=a kol x= %. ‘A’ ETépou
Exoney (x—3w) (x—w) (x+w) (x+3w)=y A (x*—w?) (*—9a?)—y.

: @ i (2 a\ [ =
OfTopev x=  xal elpiokopey (lTS —w-) (1_6 —9co-)=y.
AUt Avopévn 8ide1 Tas Tipds ToU w, &xoAoUbws & eUpiokouev
Tous {nTovpévous &pifuouls.
3ov. "Eotw 6T InTeiton TO &fpoiouax TV dkepaiwv GeTikddv

dp1fuddv &rd ToU 1 péypr ToU v, fltot 1o 14243444+ vk "Av

* ‘H oyoAn Tov TuBayopelwy (6m kal 5n ExkavovraeTnpls m.X. ) &yve-
pile ToUs TUmous 142434 . Fv=v(v+1)2, 24+4+6+..=2v=v(vt1),
1+34-54 4 2v—1=12.
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3, mopioTévn TO GnToupevov &Bpoioua, 8 Exoopev X, = %—Qv—

4ov. *Eotw 811 LnTeiTan 1O &fpoiopa TGV v TP TwY Siadoy kv
mepiTTGV dpiBp&v 1, 3, 5, 7,..., (2v—1), fitor 16 14+3454+74...+
2v—1. *H Siagop& Tiis Tpoddou elvan 2, & mpdTOs Spos 1 kai O TE-

Asutaios 2v—1. "Apa Exoupev 1—i—3—}—...—i—2v—1=KH_%E2 —

'Acufcelg xai mpofBAfparta

‘Ouds mwpdTn. 534 Na elpsbf 10 12223242,

Mapatnpotpey 811 (x+1)*=c®+3c®-+4 3o+ 12. BfTopev BiraBoy ks a=0, a=1,
a=2, a=3,... a=v &is THv lodTnTa alrfv kai TrpocféTovTes TAS TTPOKUTTTOUOTS
lodTnTas kard péhm, ebpiokousv per& Thv &mwAomoinoiv

(w+13=3(12+22++v)+ 31+ 24 +v)+ v+ 1.
"Av TrapaoThowpey pE Ty 7O {nToUpevov &Bpoiona, Bfowpev 8t T,—1+2+4+v,
euplowousy (v-1P=3%, 135+ v 1 | Zp= E(LH_);ﬁﬂ)-
535. N& epebii 10 13+234-334 -+ 3=5. AcpPdvopsy Ty lodmra
(14 )i =ct+ 4+ 602+ 4o+ 1. Oftopev a=0, a=1, a=2,..., a=v Kai TTpoxwpoULEy
duoles, Smrws kai Si& THY edpeov ToU 3, UmobéTovTes yvwoTas Tas TIHAS 2y, 23).
536. Tléoov elvan 10 &fpotoua o) T@y 25 wpdTwy SiaBoxik@y dxepaicov

dpiBucv; B') Tév 30 TpdTwy SicBoyik@y TEpITT@Y &piBudv, ;) TV 40

TpdoTwy Siaboyik@y &pTicy dpiBpdv ;

537. Elpete 10 &Bpolopc mavTev THV dxepaicv GpunTIKkGY &piBudv &mo

—1 péxpr TOU —v.

) Tléoov elvanr TO TAfiBos T@v Spwv &pBunTikijs TTpodSou pé o Spov 12,

TeAeuTaiov 144 kal &bpooua oUtdv 1014 ;

@ Tlofa elvan f Siapopd &piBunTikfs TpodSou &k 14 Spaav, &v & o« elvan

8 kol 3o &Bpoioucx 567.

D> 540 Tloia elvan 7 Siagopd &piBunmikijs TTpodbou pi 16 Spous, Tis omoias &
i -;s?\su‘mios Spos elvan 63 xai TO &GOpoioua 728 ;
541. Tléoov elvan To TATBos TV Spwv &piBunTikiis TpodBou pi &Hpoicua 456,

Siapopay —12 kal TeAsutaiov Spov 15;

Mooov &Eiler éumdpeupa, &v wAnpdveTa els 12 Béoeis kal ) a’ 8éots siven

100 Sporyuds, 7y B* 150 Bp, /) ¥ 200 8p. x.0.x.;

"Av & 205 xal & Tos Spos &pifunTikis TTpodBou Exouv &Bpoopa 92, & B2

405 los 71, Tives elvan ol Téooapes Spor ;
544. Tlola elven 7 &piBunTixd Tpdobos pé 12 Spous, &v To &Bpoloua T&Y T0-
oa towov Spwv elvon 74, TO 88 yivdpevoy T@v &xpwv 70;

545, JEOpete Tols TrévTe Spous dpiBunTikijs Tipoddou Exovras yivdusvov 12 320
kai &fpoiopa 40.
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‘Opéas BeuTépa 546. N& elpshi) & viooTos Spos kal 10 &fpoigua &Y v
v—1 v—2 v-3

(e - ol

TpdTeY Spwy Tis Tpoddou 1, o =
547. N& ebpsfotv Téooupes dxépaiol &pifuol dmoteholvTes apibunTikiv Tpo-
oB5ov, &v TO &Bpoicud Twv elvan 20 kai TO &bBpolcua THV dvTioTpdpwy Twv elvan
I
=
548. Asifare 611 elven E2=3;, Srav I,=1+2+..+v, L=13+2%. .+
549. Edpers 7o 124421721 . 4 (Bv-2)2. (Xpnowomomoate THy lodmTa
(Ba—2)2=92—12a + 4 kai féoaTea=1, 2 V)
550. Edpers 16 &Hpoigpa TGV TETpay @@y TEV ¥ TpwTwv Siadoy kv mepiT-
Ty &oBpdv. ( XpnopomomooTe Tv iodmTa
(2a—1)>—=4c2—4a+1 8érovresa=1, 2,..., v).
551. Edpete 10 &Bpoioua 1'2+2-3+ 34+ -+ v(v+1). (XpnowomormoaTe TV
lodmra ala+1)=c®+a Bétovtes a=1, 2,...v).
552. Edpere 70 &8poiona TGV TETPOy VWY TEY v TpwTwv Siaboykdy &pTiwy
&ppdov.

1

2. IPOOAOI TEQMETPIKAIT

§ 208. Tewpetpixn wpdodog * kaheltan diadoxh &pibucdy, Exa-
oTos Tév &troiwy yiveTan &k ToU TTPOTYOUHEVOU TOV HE TTOAAXTTAQO1X-
opdv &mi TOV ortov dpifudv.

Oi pév &roTeAaolvTes TTv Trpdodov &pifuoi Afyovtan dpot odTfis,
b 52 &p19uds, &l TOv dmolov TToAAcTAao1&eTar Spos Tis, Six va -
on TOv Emdusvov aToU, AfyeTcn Adyog Tis TpooSou.

E&v ptv & Adyos Tijs mpodSou &moAdtwg HewpolUucvos elvat
peycAUTepos Tiis 1, oi Opor &moAVTwg Bewpoupevor Paivouv av-
Eavdusvorl kal ) Tpdodos Afyetan ( &woAUTws ) abBovoa, Eav Bt 6
Adyos dmoAUTweg Jswpoupsvos elven pikpoTepos Tijs 1, of 6pot &ro-
AUToos Secopoupevol Paivouv #AarTolpevol ( ¢fivovtes ) kai ) mpdo-
Bos Aéystan ( &mmoAUTws ) livovoa.

Kord TaUra, 1) SiaBoyt Tédv &pifuddv 1, 2, 4, 8, 16....., 64 d&mo-
TeAel TrpdoBov yewUETpIKNY alfovoav pé Adyov 2.

‘Opoicos of &p18poi —5, —10, —20, —40, —80,... &roTeAoUV yewpe-
TpikNy Trpdodov ( &moAUTws ) alfousav pé Adyov TOV 2, év®d ol
1, L, —lu -}— ... Xad ol —2 _i, ——2-- _i,

2 4 8 " 2 9 27
* Al yeoopstpixal wpdobot Eugavifovron TO wpdTov Els TO PifAiov *ApiBunTi-
kijs ToU AlyumnTiou Ahmes, &wou InTeiton v& TpooTedolv ol dpiBuoi «7, 49, 343,
2401, 16 807 xai sipioxeran &Bpowopa 19 607».

18
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&roTeAoUv ( &oAUTws ) gbivolcas yewpeTpikas TTpoddous ué &uTi-

oToiyous Abyous Tous % Ko -:15—

"Av pE o TapaoTHowWHEY TOV Trp@TOV Opov YewMETPIKTS TIvos
TpodBou kal uE @ TOV Adyov aUTfis, 6 Spos Talrns O Excov ThHv B
T&E1v B elven aw, & Exev v ¥y’ TaEiv 8& TrapioTdveTan UTd ToU
a W w=aw? K.0.K., OoTe 1} TTpdodos 8& TrapioTaveTan oUTws :

&y GGD, . BI0E, G oot

"Ex ToUTwv PAémrousy &1 :

"Otav 85067 6 wp@Tog Bpog, 6 Adyog xai 16 mTARBog TOV Spwv
YewpeTpiniig npeddov, TéTe 7 TEdodog SVvatat va BewpRTar -
pLopévT).

"Emrions Traportnpoluey &71:

‘0 tuyxev Gpog yewpetpixilg mpoddou icobrar pé Tov o
dpov ad1f)g émi v dbvapiy Tob Adyou, Thv Exovoav €xOétnv
Tov aplBpov Thv mponyoupévwy adtob Bpwv.

"Eqv p¢ T mopaoTtriowpey TOv Spov Tiis vicoTHis T&Eews yecoue-
TpIKkTs Tpoddou éyovons o’ Spov o kal Adyov w, B& Eywpey T = a.co¥V—).

v—1___

3 ’ € .. ¥ T \ F < 2 A
Ex TauTngs eUpiokopey o = o= Kol o = ‘/—u—. TT. x. 6 &xwv Thv

Bexdrny TaEv Spos Tis mpodbou 2, 6, 18,... elvea 2.3%, Bi1dTi elven
a=2, ®=3, v=10.

"Av ol BiaBoyikol Spol yewpeTpikiis TpodBou TrapacTaBoly pé
o B, ¥i 8, A, T kel O Adyos TNs pé w0, 8& Exoopev P=aw, y=Pw,...,

% B D e e g B Sy T s
cxpaw—d_F--..._TKmu—;—,B“—J...,hzz. Apa
p=aw, ]3=—E)»Ka‘1 =qry.

§ 209. To ywoépevov Vo Spwv yewpetpixiig mpoddov lodxig
dmeyévtwy €x TOV dxpwyv Gpwv icobrtatl pé To yivdpevov toV
dxpwv Spwv.

“Eotow 1} yewpeTpikn mpdoBos pé Spous kaTa celpav o, B, Y, 5,...
K, A, T, kad Adyov TOV w.

Pp=aw

e : TS
X A % MoAamAaci&lovTes Tas i00TnTas clTds Korrex
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Y =caw?

EAn, supi v BA = at. Emic Eyousv ) 3 :
uéAn, sUpioxkopev B TS EXOH K=_;E kel peT&  TOV

TTOAACTTAQO IO OV TOUTWVY KaTa MEAT] Yk = oT. OUtews Exopev

MopatnpnTéov O71, &&v TO TATifos TV Speov elvan &p1Buos Tre-
pITTOs, TOTe B& Utrdpxn els Spos &réyxeov ¢€ Toou €k TGV &xpwv Spav,
S &mrolos B& elval psoalos Spos Tiis TTpooddou ( s ék Tiis Béoecds Tou).
"Av TapacTodf] aUTos pi i, 8 elval kaTd T dvwTépw

ppu=PA=ort f p2=art xai p=Ver.

I. TAPEMBOAH OPQN FEQMETPIKHZ ITPOOAOY

§ 210. AiSovtan SUo &pifuol «, P kai InTeiTan v& TapepBdic-
pev peralY altédv v &Adous, ol otroiol peTd TGOV SobévTwy v’ &moTe-
AoUv yewpeTpiknv mpéodov.

’Eqv TrapacThowpey pE w, TOv Adyov Tfis Trpoddou, 1 Omoia
8& oxnuaTioBf], &madh TO MATBos TV Spwv avTiis & elvan v 4 2,
& TeAsuTaios Opos P = aw’tl. ’Ex Tfis iodétnTos olriis eUploxouev :

VaTh o
wt =L wiw=1/L£

x a
( &v v+1 = &pTios, TpETEL —E; » 0, Bi1& var Exeopev Opous TPy HaTIKOUS

&pifpoUs). ‘Etroutveos 1) {nToupévn mpdodos B& elvan
el e
@ o/ 2. GV(E_)?,__..
x

4

My. &v gnTiiTa v& TrapepPAnboly éwvéa &piBuol petadu Tév
I kai 2, ofTives peTd TGOV BobévTwy v’ &TOTEAOUV YEWUETPIKN Y TTRC0-
10 1
Sov, Exopey v= 9 kol w = V2=210, ‘Emropévers 1) Trpoodos  elvat
T
15 210’ 217:')' 2'1'6'”“

’AcxfocetLg

553. TTolm &k Ty k&Twb Tpoddwy elvon alfouoa, roicn gdivouoan ke SiaTi
a5 020, B 3,6, 12, YO, & =28 M2, 55 135, 27, |54
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w8206l 8 ; 8 16

£F ST 0 h e B eal

553:'. N& eUpedij 6 Spos Tiis EpBouns T&Eecws TTis yewpeTpIKTs TTpeddou 2, 6, 18,...

5550 Né ebpebff & Adyos yewperpikils TpodSou pé TrpdTov Spov Tov 9 xal
TéuTrToY TOV 144,

556.) N& eUpeffj & Adyos Tiis Tpoddou, STav & mpdTos Spos Tns elven 2, &
TeAeUToios 512 kal 16 wAfBos TédY dpwv 9.

557. Né& elpedij & TrpédTos Spos yewpeTpIKiis TTpodBou, TTis drolas & TeAsuTaios
Spos eivan 156,25, & poTeAeutaios 62,5 kal TO TwATBos T Gpwv 6.

(558\Méoov elvar T& TAfifos TédY Spwv yewpetpikiis TpodBou, Tiis Smolas &
TP&ETES bpcs elven 6, & Bettepos 12 xai & TeAsuTaios 3 072;

559. Elvan Suvardv vék elpefij T mATBos 1Y Spwv yewpeTpikiis TpodSou pi
a’ Spov 23,75, Adyov —0,925 kal tehevtaiov —7,375 ;

560. EUpete 16 TAfifos TévV Spwv yewpeTpikils TpodBou &yolomns TETARTNS
T&Eews Spov 13, fxtns 117 xad TeAeuTcdov 9 477.

561. EUpete Tov Adyov yewpetpikils Tpoodou, &xovUons Tpitns T&ecs Spov
Tov 12 kai dydéns Tov 384.

Il. AGPOIZMA OPQGN TEQMETPIKHZ TTPOOAOY

§ 211. "Eortw 7| yewperpikly mrpdodos o, ow, ow?,..., ¥l
¢k v Spowv. "Eav {nToluey 16 &Bpolopa TdV Spwv oalTiis kal Tapa-
oThowey aUTod pe X, B& Excopey *

2 = g+aw+oaw?-t...toawv—! (D

"Eav moMamrAaciaowpey T& pEAN ToUTns £l w, Geaipécwpsy B8
&mod 10 Efaydpsvor Zw=aw-taw?+...4+aw’ Thy (1) (kard péAn),
TPOKUTITEl Za—2=aw’ —a f) Z-(w—1) = aw¥ —«, &k TTjs Omolas =Upi-
axopev Sicnpolivres T& foa S1& ToU wo—1 ( 76 dmroiov UroTifeTan=£0, &n-

Aabf) wekl) FT=22 < (2)

w—1

"Av €l v lodTnTa TawTnY Bfcwpey TO T dvTi ToU awY—!, 1O o-
1 r

* *H levixh) &Bpoiots Spwv yewpeTpikijs TpodSou dgeidstan els Tous “EAAnvas
kot EmékTactv Tiis dvadoylas cix=x!y, &ypnoiuomoisito 8¢ TO TpdTov 1) «, af
ap?... Meviketépa popeh &Bpoicews mapoucidleTon T0 Tp@Tov els TS Epyow
«Algorithmus de Integris» (1410) TumcoBév &v MaSoum (1483) xai &v Beveria (1540)
Ut ToU ’Itadol Prosdocimo de Beldomanti, & &mrolos éxproipomoinoe Tov imov
a+ap+ae+-...fapv—l=aev—I+4 (apv—1—a): (p—1), &x1 1t oUpPora, &AM pt Ta-
padeiypora udvov. Mevikdv TUTov TpooBicews Spwv yewpeTpikils TrpodBou Bider
6 MdAAos E. Viéte (1540—1603, Tapioion ).
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TTolov TTapIloTAvEL TOV TeAeuTaliov Spov Tiis (1), 8& Excopey 16 {nTou-
uevov &bpoloux
A e P U
w—1 w—1

v QWY —a x awY

i o e = s &)
To &§arydpevov ToUTo Buvdusba va slpwpey kal s €7 :
“Exopsy a-tawtaw?t...tawv=a(l+wtw?+...fv ).

Mvepiopsy 611 16 14 wtw?+4...fw*! elvon 0 mmAikov Tfis Si-

aipéoews (¥ — 1) : (w—1), &pa:

wv —1 1—cwov o awV

ot ot ltanl—a———— —g— — -— ==
w—1 l—w l—w l-w

lll. AGPOIZMA ATIEIPQN OPQN ®OINOYZHE FEQMETPIKHE TTPOOAOY

§ 212, "Av Umobfowpev ST1 1) Sobfeloa yewpeTpikn Tpdodos
elven @Bivouca* pé &mreipov wATBos Spwv, SnAadt 6T1 Eyousv ThV
YEwpeTpiknv mpdodov (1') «, aw, ow?, aw?d,...( &’ &meipov ), vdd
70 o elvon &moAUTws { 1, 16T TO w” 8 elvar &piBuds oAU pikpds,
Stav 16 v elval oAU peydhos ( BeTikds ). “Otav 8¢ 10 v UmepPaivn
mwavTa Sobtvta fGeTikov &piBuov kal Teivy els TO oo, 76 wY kafids Kai
TO aw” yivetan &moAUTws uikpdrepov mavtds OeTikolU &pifpol kai
Aéyopsv OT1 Telver eis 1O 0.

'Ecv Aorrov TO &bpolopa TGV v TIpedTwWY Opwy Tijs TpodBou T

S awy —a . o oy a—acwY @ awVv P, ’
s Y POIWYWHEY OUTW = — == gal Umobtcw-

1—w -0 l1—w
Hev 811 TO v —> oo, 6Te Aéyousy OTI TrpoctéTouey Tols dmeipous &-
x

T elvon &piBuds dpiopévos, 16

pous TTis TTpoodou, émeldn TO pév

8¢ awY —0, 8& Excpev ws &Bpoioua Tiis (1°) 1o %, BnAadn Eyopev:

x
a-Faw—+ " +awv—1 S W {1, v— 0. "HTto1:

To &bpoiopa T@v dneipwy 16 mATBog Spwv pBivovong yew-
peTpixylg mpoddou iocobtat pmé xAdopa, Exov &pbunthv pév Tov

= = " y 1 2 3
* ‘H ¢Bivouca yewpetpikny mpdodos 14 —4-+ (,;_) f (%) + ooy EpQaVide-

Tl TO TpéTov Umd ToU “EAAnvos podnuoTikod ‘Apyxiundous (287-212 w. X,
Zupaxoloat ).
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np@Tov 8pov, mapovopacTy 8€ THv povdda AAaTTwpévny HoTH
Tov Abéyov T¥g Tpooddou.*

\ ~ LY e —~ > ’ o -~ 1.
Kord ToUta 10 &poiopa TGV &meipwv Spwv TS 1, lz, et

S B . 1 v,
elg THv omolav elven w= }2— kad =1, elven - = 2. To &bpoiopax
=03
Tl o = : 1 <
&V &meipwy Spwv Tiis Tpoddou 4, 2, 1,50 elve — =8.

2

'Acxfoetg xai HpoPAfparTa

‘Opds mwpoTn 562. N& elpebh 76 &Opoigua TdV SpwV YEWUETPIKAS
Tpoddou, els THy Strolav elvan :
«') a=25, w=-3, v=7. p') a=7, 1=5103, v=7. ¥) 1=0,0625 «=0,5, v=13.

563. TTégov elven T& TATifos TéY Spwv YEWUETPIKTS TTpodBou pE
a’) a=4, w=4 kal Glpoiocpax Z=5460. P’) a=4,6, w=108, =54 155,8.

Y') a=5, T=1 280, >—2.555:

564. N& eUpedij 1o &Bporoua &kdoTns ToOV émopévev Tpoddwy, ol Solan &
youv deipous Spous :
&) ;_ %, % B) 4_1, ,116, 614'“‘ ¥ 2, _1%, g.--. 5') 0,8686...

565. EGpete 1o &Bpoioua T@Y Spwv TGV YEWHETPIKGY Tpoodwy, ol dmola
mpokuTrTouy, &v petall o) Tév 13,7 xai 3507,2 mopeuPAnSolv 7 yewp: pégor,
B°) Tév 48,6 kad 0,2 TapeuPAnfolv 4 yewy. péool.

566. N& eupedij & TpdTos Spos kai TO &Bpolcua TGV Spwov YEWUETPIKTS TPod-
Sov, els THy dmoiav T=384, w=2, v=_8.

1 2 3
567. N& ebpefij 10 &Bpoiopa a') % + % -4 8 + —146 + ... (& &mepov ).

2 3 4 1 1 1 1
2 5 ) =)= == il =& = A T DL o) Mt T 3
( MapaTnprioaTe 6T1 given i g + 16 = 5 2 &8 16 4t
1 1 R ) B S T Y
g -+ YT R T L T ¢tr’ &eipov).
py Y241, 1 1

ﬁl‘_! o s + ... (&’ ameEipov ).

* ‘O Stiffel (1544) eis 16 épyov Tou «Arithmetica Integra» &edpnoe 10 &-
1 2
fpoiopa Spwy yewpeTpikils TpodSou 1 5 + 14+ 3 -+ -g— + 2‘87 -+ g Kal Trpoot-

Beoe Trerepaopévoy TATIB0s Spaov.
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‘Opas BevTtépa. 568. "Av elvon a ) B ) 0, v& elpeBoliv T& dbipoiopora
3

&) av + Pav—14pav—24... B) a4-B+ %2 a3 % S

569. Eis terpdywvov () lodmAeupov Tpiywvor ) ut ufikos Tiis mAeupds Tou g
ouvbiopev TG péoa TV TAsUp®V avtoU kal eUpiokopsv véov ToloUTtov. To ailrrd
tmavaAauBavopev els TO véov ToUTo Kai oUTw kabeEfis. N& eUpelf] TO &Bpoiopa TéVY
epPaddv kai T@Y TEpINETPLY TGOV dTElpeov ToUTwY TeTpaydvwy ( f Tpryduwy ).

570. Eis wixdov pt pijkos Tfis dxTivos p éyypdoopev TeTpdycwvov, el ToUTo
KUKAOV, £is TOV KUKAOV TeTpdywvoy K.0.K. N& elpebf} 76 &Bpolopa T&v £uBaddov Tédov
ameipwy ToUTwy KUKAWY Kol TETpaywvwy.

571. Na eUpefoiv al ywvict TeTpaTrAsUpou, &v &roTteAoly YEWUETPIKNV TTpoO-
Sov xai 1) TeTdpTn eivan dvveamAacia TTs SeuTtépas.

572. N& pepictiy o 221 eis Tpia pépn &moTeAolvra yewpeTpikhv mpdodov, Tiis
omrolas & y &pos vé UmrepPaivy TOv &' kot 136.

573. To pév &Bpoiopa TpIdv Sraxdoxik®dy Spwv yewpeTpikis TpedBou elven
248, 1) &t Siagopd TV Gxpwv Speov eivan 192. Tives ol Tpeis Spor ;

574. Acifare 611 1O yivduevov TGV Speov YeWUETPIKTS TpodBou 1t v dpous kai

&xpous Spous a kad T foobTan pt | (ar)v .
3. APMONIKH ITPOOAOX

§ 213. KaAeitan é&ppovien mpododos SiaBoyd) &piBuddv, &v o
&vTioTPOPO! TOUTWY KaTd THY oThv TdEv &roTeAoUv &p1BunTikny
mpSoBov. T1.y. &meidn of &piBuoi 1, 3, 5, 7... &motedolv &p1BunTIKAY
mpdodov, ol &vtioTpogor clTdy 1, wl,; % ,17, Aéyopev 611 &TroTe-
AoUv dppoviknv rpdodov.

2 - % 1he | 1 . o ae \ . :
Oupoicws oi 1, e aroTeEAoUV &puoVIKTV Trpdodov, éTrel-

&n oi 1, 2, 3,... opilovctv &piBunTiknY TTpdodov.
‘Eav «, B, y elvan Tpeis SiaBoxixoi Spot &ppovikiis wpoddou ki

oUBeis €€ aUrdv elvon 0, of %r _;_, % 6& elvon Bixdoxikol Spor &pibun-

= 5 o 1 1 e 1 <
TIKTs TTpooBou Kai B EXWUE”‘:g B fa 1l e - % kal B =
l__i—l ‘O P kaAeltan péoos Gppovikds Tév o, B, ¥, elven 8 kol
X X
L+ 71, %ﬁ By +ap=2cy, ay—Py=cp—ay, (@P)y=(F-r)a
e P
Joon Y
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peTafl oty v &pifuoi, ol émolor peTd TV SobivTwy v doroTe-
s . 5 . ~ = < RS ey R
Atoouv &puovikiiv Trpoodov, TapaTnpolUuey OTL ol &pi1fpoi = Fﬂcx
elvan of &xpor Bpotl &p1BunTikfis TpodBou pE v+ 2 épous, &k TV &-
1
2

oTpogol &pifuot TV InToupéveov. Evpiokopsy TOV Aoyov, foTw w,

i 1 3 > . 3 > s > —~ I « I
Troicov of —1 = elven of &xkpor kail ol évdiduecol auTdy elvan ol &vi-
(o

1

1
B0

= oxnuoTiCopey Tous

15 tv ASyw &pifunTikfs Tpoodou w =
dpous Ths &piBpnTikfis TpodBou kad ol &vticTpogor clrév elvan of

InToupevor &pbuoi. TI.x. & &mduevos ToU Spou «j—: TNs Sp1BunTikfis

; | 1 1 Ik :
TpooBou elvar & = (F _E): SRR = ok (a—B): (v+1)aP, o
&t dvrioTpogos ToUTou dpipds elvar O peT: TOV TrpdTOV Opos TS
&puovikiis TpodSou.

’AoxnNcelg

575. EGpete THv Gppovikiv péobov pé Spous, Tis émoias ol BUo mpdTol Spot
’ 1 ? ST | ; 1
g = s 1 sttt
elvan a') 1, 5 B) 5! 4 Y- 3
576. Metafl tév &piBudv 0,25 kai 0,025 v& TapePAnBolv 18 apifpoi, doTe

peT& TEV SoftvTwv va d&moTeAéoouv dppovikiv Trpdodov.

280
*Av SoBoliv BUo &pifuol .. o, P kol InTEliTan va TrapepPAntoUy
|

B’'. IIEPI AOTAPIOMON
§ 214. KahoUuev AoydpiBuov &piBuol Tivds A ds Trpods Pa-
| otv Tov &piBpov 10,Tov &Bérny Tiis Suvdpecws ToU 10, 1) dtroia iooUTan
e Tov A*. *Hror &v elvan 105 = A, T a Aéyetal AoydpiBuos TolU A dg

* KohoUpev veméplov Aoydpifuov &pibuol Tov AoyapiBuov alrtol s mpds
Béov TéV &oUppeTtpov &piBudy, & dtroios TaploT&veTal BE 1O ypdupa e xai elvar
c=1+—i - 1_12 + 1;73-1'- « (& &mweipov ) | €=2,718281828... ‘O e &iv elvan
pila dAyePpikiis E1ochoecos kal Bix ToUTo AéyeTon kai DepBatindg &pibuds ( s
kai & &piBuds w=3,14159...). ‘H Egelpeais Tév vemepicov Aoyapifuwy dpeidsTan &ls
76v John Naper (1614 ), dAiyov &¢ PpabiTtepov o Briggs ( 1624 ) &bnpooisvoe
Tivaxas Sexadikdv Aoyapibuwy drd 1 péxer 20 000.

Mix ¢€lowas AbyeTan dAyeBpixd ,&v T Tp&dTov PEAos TS elvan dxépaiov TToAuc-
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1wpds P&otv 10 fy &rAdds AoydpiBuos Tol A kai oTUEICVETAL CURPBOAIKES
s EEfis 1 a=AoyA f) AoyA=aq, &rayyéAetan 8¢ 1) lodtns alrn olres:

‘0 AoyépiBuog tob A elvar loog pé a.

*Eqredn elvea 10° = 1 xad 10* = 10, &meton 671 ¢

AoydpiBuog to0 pév 1 elvar 76 0, Tob 8¢ 10 H 1.

O& Beifwpev Thpx OTL:

AcBévrtoc &piBuod BetinoDd Omdpyet elg poévov Aoydpibpuog
adToD.

lov. *Ecte &piBuds A ) 1. AcuPévopsy éva drépaiov kal BeTikoy

x g - . . 3 |k ey
Gp1Bpdv v kai crxnucrnCopEu Tous &pibpous O 5 5 e Kad Tas
1 2 3 < < - 3 ~ I
Sther 100 50>, 183 1Yy »r ' OOl &rroTeAoUy Trpdodov ye-
r ) r

1 1
wPETPIKNY abfousay, Emadh elvan 10V ) 1 (Biém &v fito 10V <
UwoUvTes T& &uioa aird els THY v BUvauy, 6 eiyopev 10.1). Of Spor
Tiis TTpodBou TaTns Baivouv abfavéuevor &md ToU « kai €S, kal &v
ptv TUyn els 6 aUTdV va icoUTan pt OV A, 6 &xbBetns Ti)s Suvdpews
Tortns elver & AoydpiBuos ToU A, &v 8¢ Btv oupPaivny ToUto, 6
epitxeTan & A peTafl SUo SiaBoyixkiv Spwv Tiis Tpoddov, foTw TGV

* -t 1 bl
107 xad 10 Y, Tiro1 8& elveg 10y (A 10 v .
Oi 8Uo oUtol &pifpoi, petafl T&V Omolwy TepiEyeTar & A,
a1 o u 1 u u ( 1 )

1

Siapépouv koréx 10 v —107 = 10V .10V —10 v =1 v (10v—1

*ANN 1] Siagopd ot SUvarran v yivy pikpoTépa TTavTos &pifuol
I
BeTikoU, &v A&Poousy KaTcAARAws TO v. AdTi T 10 ¥ —1 SUvarran v
yivn &moAUTws pikpdTepov TavTos &pibuol BeTikoU, Stav TO v Umrep-
1
Baivn xardAAnAov &piBudv. Tolto ouuPaivel, BiéTi 10 10V Simvekdds
1
gAarToUTon, STav aUfdveTar TO v, wAno1alel 8E 1O IOV—TTpég FhY L

vupov s TTpos Tous &yvdoTous aUTis, Ev® TO Belrepov péAos Tns elvan pndév. ‘H
piZa &AyePpixiis E§1odoews TpaypaTix fj pryadikn Aéyetcn dAyelpixdg dpiBuds,

Ol &AyePpixoi &pifpol Blvavton v& elvon pntol i doUpperpor, dAA& Biv Eme-
T &1 k&Be &oUpperpos elvon dAyePpikos dpiBuds. TMapdberyua of &voTépw &-
pifpol e xai .
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Stav T v Teivn els TO co. "AgolU Aoirov oi SUo apiBpoi, peTafu TV
Smroiwy TrepiEyeTar 6 A, Siagfpouv ATTOAUTWS KOTG TToooTnTa Soov
BéAopev pikpdy ( OTav AdPwper TO v &pKoUVTwS UEyax ), KaTd peifova
Adyov 6 A 8& Biapépn &ToAUTwSs &TTo EKaxoTov TGV &p1fuddv ToUuTwy
kaTd TroodTnTa Soov BfAopev uikp&y. “HTor elvar &6 A Splov Exka-
oTov TGV aplfudv adTdov.

Avvdpeba Aorrov va AaPowpev ( KaTa TTpogéyylioly ) Tov A lgov

uE EkaoTov TGV &p1Budv TouTtwy ( OTav TO v Angli) dprolvTws péya )
p+1

‘!l ———a
fiTol v& Béowpsy A = 10V, Ote elvan AoyA —Lvl— 71 10 ¥ = A, &1
p+1 ! g - 5 > , i)
AoyA= = . Oi 8o olror Aoyapibuor ToU A Biagépouv KoTd —»
16 Otroiov Teivel el 7O 0, 6Tav TO v TEiv Els co.

20v. “Eotw o711 glvan 0 { A { 1. TTaparrnpoluey 671 B elvat :i il

‘Etropéves © :‘; B& Eyn Aoyépibuov, EoTww TOV %, SnAadn B& elvan

1 =5 1 =

e 10* . *AvticTpépovTes Ta lox, B& Excopev A= s = 10 A Eno-
X

LEVOOS ?\oyA:,—%_ Aéyopey Twpa 611 els povos Aoydpibuos TolU A

Umépyet. AidTi, E&v elyopev m.x. v = AoyA kal p=AoyA, 8& fito
10v = A, 10F = A, xai 10¥ = 10P , &pax kal 10¥—P=1, Eropéveos v—p=0
7 v=p. :

Ex Tév dveoTépo EmETal OTl:

Ilag apBpog A )0 éyer éva pdvov AoydpiBuov, Betixov
wev dv A )1, dpvnrTixdy 8¢ dv eiver A (1.

ITagarnerjoets. 1n. " Apyntindg &ptBuog tig 8év Exel (mpaypaTt-
xov ) AoydpiBpov, émeidn 817 oUdepiav (TpoypaTiknv) TWAY ToU X
f| SUvapis 10x 8iBet EEaryouevov GpvnTikoy, 81oTt 1O 10X =feT. &-

‘ . i 1 1 ; > 7
p1Buds, Tto 10—Ix = ToR] — 106ex —=BeTIKOS &pIBpods.

2a. *ApiBuds Tis oUpueTpos a SuvoTal va Becopnbi s Aoydpi-
Buos ToU 10%, elvan 82 olros & uodvos, SoTis Exel Aoy&piBuov TOV a.

3n. Téoa SUvams ToU 10 pi éxbétnv &piBudv olpuetpov Exet
Aoy&pifuov TOV oupueTpov ToUToV gxBéTnv, Ths B &AAos Gpifudg Exet
AoydpifBpov doUpueTpov &piBuov.
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A6, &v elyxe AoydapiBpov GuUpUETpOV &pifuody, B8& Ao oUTos
fcos pé SUvapiy ToU 10 Eyovoav exBETNV TOV CUPMETPOV ToUTOV, TO
étroiov &vrikertan el Thv yevouévny Umrobeotv.

Oi &mfuot 100, 101, 102, 103..., 10¥ ,8mov v &xépaios, Eyouv &vTi-
oroixws Aoycpifuous 0, 1, 2, 3,..., v.

Of dpronot 10, 10-2,10-3,,..., 10~ 1] ol igol Twv dvTioTolYWS
9t SR o (S0 H 00 )| IR A 1L, 0 TR 01 Eyxouv &vTioToixws Aoyapifuous
e s e P

1. IAIOTHTEZ TQN AOT'APIOMSN

§ 215. «') “O RoydpiBuog ytvopévou &plBudy ioobral L€ TO
d8polopa T@Y AoyapiBuwy TV Tapaydvtwy abTol.

*EoTw 611 elval AoyA=a, AoyB=pB, Aoyl=y, O 8eifcopev o1l
Aoy (A'BT)=a-+PB+y=AoyA-+AoyB-+hroyrl.

AéT1 kaTa TOV Spiopov TV Aoyapifuwy Exouev

10== A, 108=B, 10v=T
kol TToAAcTACo1&lovTes TG loa TaUTa kaTd HEAT eUpioKOMEY
10=. 108 . 10¥ = A.B-I f} 10e+B+y=A.B-T.

AN 1) iodTns alTn Opilel 611 :

Aoy (A-B-MN=a+pP+y=AoyA--AoyB+Aoyl.

Kot &vdAoyov Tpomov Beikvletal i i810Tns kai 81 meplocoTé-
pous Trap&yoVTas.

Suvnfws, Otav 8Soff] &xépaios &pibuos, AvoAUopey aUTov Elg
ytvépevov TpddTwv (| N ) TopxydvTwy Kal &l Tol yivouevou aiTéov
épapuolopev TOV QvwTépw Kavova Trepi Aoyapifuou Y1vopévou.

TT.x. Exouev Aoy420=2Aoy (3-5-7-4)=Aoy3--Aoyd+Aoy7-+Aoy4

B’) “O AoydplBpog mnAixou dVo &pbpdv icodrar pe TOV
AoydptBuov Tol Siaipetéov peiov Tov AoyaptBpov Tob Siaipétou.

*Eotewo 611 elvon AoyA=a, AoyB=p. ©& &eifwpev &1 ?\oy% —
AoyA—AoyB. AT katd TOV OSpiopov T@V Aoyopifpwv  Exopev
10¢ = A, 108 = B, SicuipoUvtes Bt Tas lodTnTas kora péAN eUpioxopev
10= A

= £ 108 B AW #) ot ol Spile b

Aoy % = a—pP=AoyA—AoyB.
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OUTws Exopev Tr.X. AoyD —%— =7\oyL37 =Aoyl7—Aoy3.

Y') ‘O Royapibuog oiacdfinore Suvdpews &pBpod icobrTar
pe tov éxbémny Tig duvdpews émi TéV AoydpiBuov THg Bdoewg
adTAG.

“Eortewo 611 elvan AoyA=a xal 671 Exopev v SUvauiv A pi 2kBé-
TNV u olovdrmoTe. O& Beifwuey 611 Aoy Ad =p-AoyA.

Ao, émaidn) eivan AoyA=q, 8& Excopev 10% =A ko UwolvTes T&
ica €is TV p SYvapiv eUpiokopsy (10=)v = Arfj 10w== Ar . *AAA&
7 iootns alrn épiler 611 AoyA" = pwa=p-AoyA.

1 LA
Koara TalTto éxopev AoyA v = —17 AoyA f AoyVA = }f%’f", TjTOo!L:

8") "0 roydpiBuog pilvg dptBpod icobTal pmé Tov AoydptBuov
o0 Umoppilov, dippnuévov Siad ToL Seixtouv THe pilne.

') "Eqv elvan A, B 8Uo &pifpoi ( BeTixol ) kad A ) B, 8& slvan kad
AoyA ) hoyB, éav 7 Bdois T@V Aoyapifuwv elvon peyaAuTtépa T
Hovados. A1éTt ool elvar A ) B, 8& Exwpey BiaipoUvTes TS &vioa pé

A

B, g ) 1. AAN’ &ooU 6 = elvar ) 1 Exer AoydpiBuov Betikdy, fiTol

Exouev Aoy % >0, i Aoy A—doyB )0, &pa AoyA ) AoyB.

"YAoxnotig
577. Na Beiyb 1) dAndeia TéV k&Twh icoThTwy :
&) Aoyl5=roy3-+2Aoys5, B’) Aoy55=Aoy5+Aoyll,
Y') Aoy2 —;—:I\oy?—}\oyl 8') Aoy49=2Acy7,
£') Aoyl 20=(ro0y20):2, o1') Aoyl 64TP—3(Aoy647):2,
C') 6Aoy32=MNoy325, n') Aoy5+Aoy7+Aoyd=2Aoyl140.

2. IIEPI TOY XAPAKTHPIEZETIKOY TOY AOTAPIOMOY

§ 216. KodoUuev yapaxtnpioTinov Aoyapifuou Tivds Tov ui-
kpoTepov &k OUo BiaBoyik&v dkepaicwv, peTalU TGV Omrolwv  Tepié-
XETO O Aoydpifuos aUTos.

"EoTw &piBuds Tis, mepieyopevos petabl toU 1 kad 10 mrx. & 7.
Emaidny 1 ( 7 ( 10, &yxopev Aoyl { Aoy7 { Aoyl0 f} O ( Aoy7 { 1. “H-
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Tol O Aoy&pifpos &piBuoU Tepiexouévou peTalU 1 kai 10 Exel yopo-
kTnploTikov 0.

"Av &piBuds Tis mepiExeTan peTagU Tév 10 kai 100, w.x. & 47,
gmraidn 10 ( 47 ¢ 100, 8& Exwpev Aoy 10 { Aoy47 { Aoy100 i 1 (Aoy47(2:
“Hto1 mr&s ToloUtos apifuds &yer Aoydpifuov pé YapokTnploTikdy |
K.0.K. "Eme1drn) Suws mds apiBuds Tepieyopevos o) petafy 1 kei 10
£x€l axépaiov pepos povowmneiov, B’) wetafU 10 kal 100 Eysr dxépaiov
diynelov K.o.k., emeTanr OT1:

To yapuxtnpiotiov Tl Aoyoupibpov &pBueb A ) 1 Eyer
Tooug dxepaiag povadag, 6oov elval 16 mARBog TGOV Ynpiwy Tod
daxepaiov Tou pépoug AAaTTwpévov xata 1.

IM.yx. T yopaxTtnpioTikov ToU Aoy235 civon 2 ToU 12,4 clven
1, a0 3 835,24 slvat 3 wor.A.

“EoTteo Tadpa &pifpds Tis repiexopevos petalyu tév 0,1 kai 1, moy.
S 0,34. *Ew=18n elvan 0,1 (0,34 ( 1, gxopev Aoy0,1 { Aoy0,34 { Aoyl
N —1 {( Aoy0,34 ( 0. "Htot & AoydpiBuos mavtds ToloUTou &piBuol
TrepiéxsTal peTalu TéOV Siadoyikdy dkepaiwv—] kal 0 xai Eyxel ou-
VETTGS Y OPaKTTPIOTIKOY —].

"Av &p18uds repiexeTan petafU Tév 0,01 kai 0,1 Ty, 6 0,047, émer-
8n elven 0,01 ( 0,047 (0,1 8& Eyeouev Aoy0,01 { Aoy0,047 ( Aoy0,1
| —2 ( Aoy0,047 {( —1, fjTo1 & Aoydpibuos TavTos ToloUTou &pifuoy
TrEpIEXETON PETAEU TV SiaBoyikdv drepaicov —2 kad —1 ked  Eyet
XOPOKTTPIOTIKOV TOV —2.

’Etre1dn) Speos md&s dpiBuds repieydusvos ') petafy 0,1 xad 1,
Stav ypapf) s Sekadikds, 8 Exn Eva undevikov els THY &pxniv, B')
vetafU 0,01 kod 0,1, Stav ypaed] s Sexadikds, B &y SUo undevi-
k& els TNV &pxnv paly pé 70 pnBevikov ToU dxepadou pépous X.o.,
gmeTan 0T :

To yapaxtneloTinoy Tob Aoyapifpov ( Betixod ) dpiBuod A (1
YeYpoappévou g dexadinob Exer téoug dpvyTixdg povadag, Sca
xal Té pndevixda moL €xel eig THY dpyNv pald pé 16 undevi-
»6v ToD dxepaiov uépoug.

T.x. T® YapoxtnpicTikdy ToU Aoy0,3 elvea —1, ToU Aoy0,0147
6 —2, 70U Aoy0,0076 6 —3 k.T.A.

AvTIoTpOQWwS, €K TGV TrpoTyyoupévwy Emetan OTi:

"Av TO Yop axTNELoTIXeY ToU AoyapiBpev évogdpBpol A elval
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BeTixdv 7 0, 6 dpBuodc A B8& &xn Téoa Ynpia eic O axépatov
pépog, Goal eivar ai povdadeg tol yapaxtnpiotined &v adEnBobv

xatd 1.

“Av 16 yapaxTnploTikov Tob Aoyepifuov Tobh A elvar &p-
vnTixdv, 6 A ypapduevog (g dexadixog 0& Exy Téoa pndevixa
eic v dpynv pald wé T6 pndevikov TolD dxepaiov pépovc,
Goal wol al édpvnrixal povddeg ToD YapaxTypLOTIXOU TOL.

OUTws, &v TO XapaxTnploTikoy ToU Aoycapifuou &pibuol sival
3, TO dxépaiov pépos ToU &pibuol Exel Téooapx wneic &v TO yapo-
kTnpioTikdy elvan 0, TO dxépaiov pépos ToU &pibuol Exer év ywnelow
&v TO yapokTnploTikov elvat —2, & &piBuds elvar Bexadikos pe 2
undevik& eis THY &pynv paly pé TO undevikoy ToU dxepaiou pEpOUS.

§ 217. "Ecte 6m elven 10% =A. "Av TTOAAXTTACOIGOWHEY T&
loa TaUTe £l SUvapiv Tiva ToU 10, ot v 103, B& Excopev 10=- 108
—A-10® fj 109+3=A-10%, kai kaTx TOV Oplopdy TV Aoyapibuwy £-
youev 671 Aoy (A-10%)=a-+3. "ANA’ Eyopev a=AoyA. ‘Emroptvess efven

Aoy (A-103)=a-+3=AoyA+3.

‘Ouoicws, &Gv Bionpéowpey .X. O1& ToU 103 T& péAn Tfs lodTnTos

10= =A, eUpiokopev 611 Aoy (A:102)=AcyA—3. "Hror:

"Eqv dptBpdg Tig moAAamAaciacOf ( 1) Staipeby ) émi Tov
10, 100, 1000,... 6 AoydotBpog adtoD abEdvetar (¥ éAattobrTal)
wata 1, 2, 3, ... dnA. xatd axépatov &plbuodv xai éEémopévwg
poOvoy TO YUpaxTnELoTikoy alTol petafailertat.

"Ex ToUTwy EmeTan OTL :

*Edv 8Y0 dpiBpoi €xouv t& adtd Unpia xal xata v adtiv
TdEly, Slapépouv 8¢ povov g mpog v Béoty T¥ g LmodiaoToANg,
oi AoydptBpol adTGOV Slapépouy POVOY KATE TE YULUHTNPLOTING

aVTOV.

M.x. & AoydpiBuos ToU 5 elvai 0,69897

TOU 50 elvan 1,69897

Tou 500 elval 2,69897

6 AoydpiBuos  TOU 0,5 elvan —1-4-0,69897
ToU 0,05 eiven —2-10,69897 k.A.7T.
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Aoxfocels
578. Na eUpe8i] 10 xapoxtnpioTikév : ') Aoy35. B’) Aoy4513.
¥’') Aoy9.5, 8") Aoy0,80, Aoy0,0003, Aoy800, Aoy8 000,
€') Aoy0,00132, Aoyl32, Aoyl 320, ot’) Aoy397,451, Aoy3 974,51, Aoy39,
') Aoy £§ n’) Aoy S}f) 8") Aoy62 %, 1) Aoy2 %, Aoy0,5, Aoy40.

579. Tléoa duépona yneia Exer apiBuds, ToU éwolou 6 Aoyapifuos Exel xapa-
cmpronikdy 3,5, 7, 1, 0, 12;

580. Toix efvon 1) T&&1s ToU TrpddTOoU oNuavTIKOU Yn@iou peTd THy UodiaoTo-
ANV ToU &p18pol, ToU Smroiou & AoydpiBuos Exel xapaxkTnpioTikdy —1, —2, —3, —5, —9;

581. ‘O AoydpiGuos ToU 80 elvan 1,90309. Tloiot &AAol &pibpoi Exouv TO alTd
Sexadikov pépos TV Aoyapifuwy Twv;

582. Tlolov yvdpiopa £xel & &piBuds, Tol dtroiou & Aoy &piBios eiven & 0,70586,
6 1,70586, 6 —1-+0,70586, &6 —2-+0,70586, 6 —3+-0,70586, xai Sixri ;

3. TPOIIH APNHTIKOY AEKAAIKOY EIZX EN MEPEI APNHTIKON
KAI IIPAZEIZ EIII TQN AOTAPIOMON
§ 218. 'Ex ToU Spiopol ToU yapaxtnpioTikoU ToU Aoyapifuou
ap1Bucl Tivos TrpokUTrTEl, OT1 © Aoydapifuos UmepPaivel TO XapaxTnpl-
oTikév Tou, AN’ 7 Biapopd elvan pikpoTépa ToU 1. ‘H Siaxpopd avrri)
exppaleTanr ouvnifes pé SexkaBikov &piBudv (kaTd Trpoctyyiciv) Kad
AfyeTanr Sexadimdv pépog Tob Aoyapibpcv elvon B¢ BeTikds dp1Bucs.
*Emre1d7) TV pikpotépowv Tiis 1 ( Beikddv ) &pibudy & AoydpiBuos
slvar &pvnmikds, Tpémopsy aUTOV Elg GAAov ioov TOU UE GPUTTIKOV
uovov TO &xEpOIOV UEPOS.
"Eoteo moy. © (SAws ) &pvnTikds AoyapiBuos apiuol Tivos
—2,54327° fito1 6 —2-0,54327.
"Eav eis aUtov mpocBécwpey 1OV —1 kai TOV +1, eUpioxopev
—2—1-+1-0,54327=-—3--1-0,54327=-3-} 1,00000
0,54327
—3-+0,45673
Tov Omolov yp&gousv 3,45673° SnAadn ypleousv TO —UmEpdvw
ToU dkepaiou pEpovs, iva SnAcowpey 611 TolUto povov elvon dpvnTikody.
Yo TNV popen v oUThV QaiveTol OTI XOQPOAKTNPIOTIKOVY ToU Ao-
yapifuou elvan TO dxépaiov pépos —3, 1o 6 Aoyapipbos TeptAauBa-
veTal peTafU TV SioBoxikddv dkepaiwov —3 kai —2 kol Sekadikov
uépos ToU Aoycpifuou 1O dvaypagopevov dexadikov uépos, 516T1 ToU-
To elven 1) Sixpopd TOU TrpokUTITEl &V &rd TOV Aoydpifuov —3-4-
0,45673 &ponpedi) TO XXpoKTnpIoTIKOY ayToU —3.
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ﬁapmnpouusv &1 Six va Tpéwwpey AoydpiBuov &pynTIKOV elg
v pépet &punTikdy, ofdvopev ThHy &wOAUTOV TNV TOU axepadiou
kot 1 kal ypagouev Td — UTepdved ToU éfaryouévou, Betix 8¢ ToU-
Tou ypdgoupev s Sekadixd ynela T Siaxgopds TV Bekadikddv yn-
picov ToU BoBévros, ToU uév TeAeuTaiou ( onpavTikoU ) &mwo 1o 10,
Tév B¢ &AMV &ro TO 9.

Iagarionot. Al wpdeis &mi TéV Aoyapifucwv yivovtau, xafidos
kad af &l Tév BexaBik@dy oyeTikGY &p1Budov, pé TrapadAoyds Tivas,
&tav of AoydpiBuol Exouv &pvnTIKOV yapoaxkTnpioTIKOY, kol ai o-
rolal paivovTal &K TV KATWTEPGD -rro:ponﬁayucrrc.ov

Hpéobeotg. “Eoteo 6T nTeitan .. O 2,57834+4-1, 1,67943. Tous
pév Sexadixols TrpoofiTopey cs ouvnBows, dtav Bt @bdowyev els THY
Tpdofeciv Té &xepaiov Aéyopev: 1 T KparToUpevoy kol 2 = 3xrad—1=2
OUTws eUpiokopev &fpolopa 25T

“EgTew O {nTeitan 1O &Spoioua

72,85643--2,244824-3,42105+-1,24207

pdgouey - Tous TrpoodeTeous s KOTWTEPG ‘n’pog eUKoAiav Kai
dxoNoUbws TTpoctéTopey T& wrnela s ouvnBes 2,85643

2,24482
3,42105
1,24207
3,76437

“Otav efdowusy els TN Ttpocheciv TGV drepaicov AEyYOMEV : 1 s
kporroUpevoy kad —1 = 0 xad —3 loov —3 kai 2 loov —1 kai —2 lgov—3 -
oUTtw 5t eUpiokopev &bpolouc 3,76437.

>Agaipeoig. “Eotw ST InTeitan 1) Siapopx 5,67893—8,75928.
ToUs pév BexadBixols doopolpev s cuvnlws, STav 8¢ @b&owusy Eis
ToUs ékepadous Aéyopev : 1 1O kpoToUpevoy kad —8 igov —7, Six ™y
&opaipeoiv yivetar 7 kal obv —5 loov 2. ‘Etropévess 1) Siaxgopd elven
2,91965.

IoAAamAaciacuogénidxépatov. EoTw 611 inToUuE vT65,62893-3.
"Exomev 5,62893:3=—5-3+0,62893-3: = —15+-1,88679— 14,886 79.

Awipeoig 81" dxepaiov. “Eotw 8T {nroUuev TO TrnAikov Tr.X.
1ol 5,62891:3. Tlaparnpoluey 11 elvan 5,62891:3=(—5+40,62891):3
=(—5—1+140,62891):3=(—6+-1,62891):3=—2-+-0,54297=
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=2,54297. *Emeidn) & &pvnTikds dxépaios ToU Sianpeteov Sév Sioxpel-
Ton SxpiPdds Bi&k ToU Sicipérou, &paipoUuev &ar’ aUTdv Kal Trpooté-
Tousv TrEpaiTépe Tas &moaToupévas povadas, Tva korraoTi) SiapeTos,
Kol dxoAoUBws ékTeAoUuey Thv Biaipeciv.
‘Quoiws Six v Siaipectv Tr.x. 4,67837:9 ExOUEV 4,67837:9=
=(—4-10,67837):9=(—4-5+5+40,67837):9=
—(—9+5,67837):9=—1-40,63093 { 1,63093.

’Aoxfioetrg

583. N& TrpooTefouv ol &p1Buoi 2,34987, 6,97852, 9,82057.

584. N& &eanpeij & 3,98090 &mwd 8,30457, & 9,93726 &md Tév 3,86565.
585. Na mroAAammAaciactij & 9,30942 &mi 3,7, 42.

586. N& eUpeBolv T& TmAfka pé 5 Bexabixd wneic Tob 9,93642 &1& 8, 9, 12.

4. AOTAPIOMOZ APIOMOY KATA ITIPOZEITIZIN

§ 219. KoAoUpsv AoyépiBuov &pifuol xatd mpooéyyloly po-
vddog f) kaTd mpogéyyiowy 0,1 f} 0,01 7 0,001... Tov pikpdTEPOV TV
éxBeTddov Blo Buvdpewv ToU 10, petafl Tdv Omrolwy mepiéxeTan & &pi-
Buds, kal ofrives ( &kBétan ) Siagpépouy kot 1 f 0,1 § 0,01 § 0,001...

OUtws &av Exwpev 107 ( A ( 10P+! (évdd 10 p elvon dxépaios ),
TO p AéyeTan Aoy&pifuos ToU A kaTd Tpoctyylotv povados: fitol TO p
elvon TO axépaiov pépos ToU Aoyapifuou ToU A.

x A1 e X >

"Av Excopsv 10T0( A ( 100 255 AfyeTar Aoydpifpos ToU A
KaTa rpootyyioiv 0,1 k.o.k.

“Eotw O11 InTEiTanr 6 AoyA kard Tpoctyyictv 0,1. TAv mopo-
oTficwpey TOV CnTovupsvov Gpifud  pe %,Bd EY OPEV

e x4
IO SA G0

YyoUpsv T& &vica els Thv Sexdrnv SUvauv kal edpickopev
16= A L0+

"AAN &k TTis oxfoews TaUTns TrapaTnpoUpey OT1 76 x elvar TO
dxépaiov pépos ToU Aoyapifuou ToU AlY,

19
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‘Ouoiws épyalopeba, &v {nToUpey TOV Aoyd&piBuov &piBpol kard
Trpoceyyiciv 0,01 1 0,001 ... ‘Emropéveos :

Awg vé ebpwpev tov AoyaptBupov &ptBuod xatda mpocéyyloiy
0,1 v 0,01. ..., &pxel va dYYwowpev TOV &piBp.ov eig T™hv 100y
N eig ™v 1007y . . . SVvapiy, Tob éEayopévou ¢ va ebpwpev 1O
dxépatlov pépog tol Aoyapibpov adtob xai Tolto va Srtaipéowpev
S1x 10 100 . . .

Kora talta Suvauela va eUpwpey 10 dképaiov pépos kai Soa-
BrimoTe Sexadika yneia TolU Aoyapifuou tvos &pifuol. TT.x. &v Bobd
&p18ucs Tis A kal BéAwpev va eUpwpey 8o Bekadika wneic ToU Aoya-
pifuou Tou, Uwdovouey Tov A el v 1007y BYvamy kol ebpiokopsy
TO YopakTnpioTikoy TolU A%, SnAadn 10 wATfos T &kepaiwv wn-
plwv Tol A HAaTTwpévoy kKaTd povada Kal alTd TO X¥QpPOKTTPIoTI-
KOV B& TO Bewpriocwuey s cUVOAOV EKOTOOTEY ToU LnTOULEVOU Ao-
yopifuou.

5. ITEPI AOTAPIOMIKQN MNINAKQN

§ 220. 'Ev®, o5 eibopev, Suvdpeba vk elpwpev TO drépaiov pé-
pos kol OoadnmroTe Sekadika wnoeia BéAopev ToU Aoyapifuou &vdg
&p1Buol, &v TolTols 7 péBoBos ot elvan Alav pokpd kai &ripovos.
M tolUto Umrdpyouv mivaxes, ol dmrolol Afyovtal AoyaptBuixol Twi-
vaxeg, TEPEYOVTES ToUs Aoyapifuous Téhv dxrepaicov ap1Budy &mrd Tijs
novados kal £ETis pexpt Tvos. *Eeldr) TO yapakTnploTikov Aoyapifuou
BofitvTos dpifiuol elpioketanl eUkOAws, oif Tivakes Tepiéyouv éxdoTou
AoyapiBpou 1O Bexadikov pépos pé GpkeTa Sexabika wneia.

ZuvtiBeos peTaelpiiopeba Tivakas pé mévTe Sexadika ynela, 1) B8
diarabis aitdv galvetal éx ToU émropévou Trivaxkos ( AnebévTos &k TS
yaAAIKTs éxdooecws ToU J. Dupuis).

TO uév oUvorov T&Y BexdBwv THV &pifudv elven ypappévov
gls THY TpoOTNY oTAANY, eis THY kopuethv Tfis otroias Umdpyer TO
ypauua N (Nombres), 76 8¢ ynelov T@v povddwy oty els v
optlovtiav ceipav peTa 16 N. ‘O AoydpiBuos ékdoTou &piBuol elpi-
okeTan els THv SixoTaUpwaoty TTs ypapuiis ToU yneiov Tév povddumy
Kal ToU ouvdhou Tév dexadeov ToU &pibpol.

| "Emre1dn oMol £@effis &pifuci éxouv T& o TpdTa ywneia T&V
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Aoyapifuwy alTdv Kok, ypdeovTtal TaUTta &mrag udvov kai voolvTal
EravodapPavopeva T& auTd, péxpls STou GAAcyBolv.

‘O &oTepiokos , & &Toios EviayoU &mwovTé eis ToUs Trivakas, onuai-
vel 8T1 T& TrapaAetTopeva BUo TpddTa wneia fiIAAagay kal Tpémel va
A&Pwpey T &uéows Emopeva. Kord Talta Eyxopev 6T1: Aoy500=
2,69897, Aoy5000=3,69897, Aoy5017=3,70044, Aoy5063=3,70441,

Aoy5129=3,71003.

o T v T pt el SR S U el S -l i S 3 D

leogo7 | 906 | 914 | 923 | 932 940 | 949 | 958 | 966 | 975 |

W
o
(-]

1| 984 922 | *001 | 010 | *018 § 027 | %036 | *044 | 053 | *062 |
2 70070 | 079 | 088 096 | 105 | 114} 122 | 131 | 140 | 148 |
| 3| 157] 1s5| 174 183 | 191} 200} 209 | 217 | 226 | 234
' 41 2431 252 | 260 | 269 | 278 286 | 2951 303! 312 321 |
5} 329| 338 346 | 355 364§ 372 | 381 | 389 | 398 | 406
6| 415 | 424 am | 441 | 449 | 458 | 467 | 475 484 | 492
7| so1| so0o| s18| 526 | 535 | 544 | 552 | 561 | 569 | 578
8| 586 | 595 | 603 | 612 | 621 629 | 638 | 646 | 655 | 663 |
g} 672 680 6BY| 697 | WO § Ti4| 723 | 7T3L| 40| 749
sto| 757 | 766 | 774! 783 | 791 sco| sos | 817 | 825 | 834
1| 842 | 851 | 89| 768 | 876 885 | 893 | 902 | 910 | 919
2| 927 | 935 | 944 | 952 | 961§ 969 | 978 | 986 | 955 |*003

ToUs AoyapifuikoUs Trivakas peTtoyeipifopeda kara Tas &67s
BUo TEPITTTCGCELS :

lov. "Ortav doBévtog dp1Bpol Tivog BEAwpev va elpwpey Tov
AoyapitBuov adTod.

20v. "Otav 80Bévtog AoyapiBuov tivog BéAwpev va ebpwpey
Tov dvtioToilyolvrta eig adtov &plBpov.

In mepintwotg. o) 'E&v & Sofeis &piBuods Stv Eyn TeploodTepa
THY Teoodpwv Ynola, 10 Sexkabikdy pépos ToU Aoyapifpou ool
Utrdpyet els ToUs Trivakas kol eUpiokopey aUTd s €100UeV GVWTEPW.

P') "EoTw &11 6 Bobels &p1Buds, ToU otroiou Cmteltan 6 Aoydpl-
fuos, Exel SUo ynoeix TeplocdTEpa TGOV Tesodpwy, T.X. 6 507356.

TO xapaxTnploTikoy ToU {nToupévou Aoyapifiuou elvar 5, ywpi-
Covtes 8t Ta Téooapa Tp®Ta wneix 81° UtrodiaoToAfs, Exopev TOV
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&pifuov 5073,56. ’Emeadn, s elval yvwoTtov, 10 Bexadixov pépos
ToU Aoyapifuou 1ol &pibuol ToUTou kal ToU Boftvros elvan 0 odlrrd,
EmreTon O dpkel vk eUpoopev TO Bekadikdy pépos ToU Aoyapifpou ToU
&p1Bpol 5073,56. *AAN’ alrros reptAapPdvetan peTafU Tév 5073 kai
5074. "Apax kai & Aoyd&pifuos Tou 5073,56 0& mepiéxeTan peTall TV
Aoyapifuwy Tév apifudv 5073 kai 5074. *Ex Tdv mivdxwv sUpioko-
uev 611 Aoy5073=3,70526 kol Aoy5074=3,70535.

‘H Biaxgop& T@v SUo ToUTwv Aoyapifuwy elvar 9 ékatooTd ToU
XtAlooToU. Topa Beyopsda o1 :

Al petaforai T@v AoyapiBuwy elval dvdAoyol Tpodg TR LETA-
BoAag Thv dpbudv ( xatd mpocéyylowy , Btav al peraBolal
T@Ov apbudv elvar pixpoétepal THg povddog) xal dvrtioTpdpwce.

MapatnpolUpey Aormov 671, Stav & &pifuds &mwd 65073 oEndh
koTtd 1 kad yivy 5074, 6 Aoy&piBuos adfdvetan kard 9 povddas Tis
méprns Sexadiktls TéEews. "OTav & &piBpods alfnffh kard 0,56 dix
va yivy 5073,56, 6 Aoydpifuos ool 8& atfnéi) kara 9 0,56=5,04
7| kaTa 5 Tepirov ékaTooTa ToU Y1AlooToU.

“Qote Tpémel els TOV Aoydpibpov 3,70526 va Trpooficwousy 5
EkaTooT& ToU YIAlooToU, iva Excwpey TOV Aoydapifuov ToU 5073,56
"Extedolivres Thv TrpdcBeoiv eUpiokopev O11 Aoy5073,56=70531.
“"Apa & Aoy507356=5,70531.

"E&v & Bobeis &p16uds elvon 5,07356, TO pév XapoKTTploTIKOV TOU
Aoyapifuou ol 84 elvon 0, 10 8¢ Bexadikov pépos ToUTou B& elvan
7O oUTO TPos TO ToU Aoyapifuou ToU 507356. ‘Etropévas 6& Excusy
Aoy5,07356=0,70531.

2a meplntworg, «') 'Eav 10 Bexadikdv pépos ToU Bobévros Aoya-
pifuou elpiokeTan els ToUs Tivakas, oxnuaTifopey Tov &p18udy, & dtroiog
Exel yneiov TGV povdBwv, TO eUplokdpevov els THy dpynv Ths orn-
Ats, els TNy Smoiav eUpiokeTan 7O BekadixoOv pépos, kal cUvolrov Se-
ka8wy 6 apiBuds, & euplokopevos eis TNV dpynv ( &ploTepa TS ypau-
ufis, €ls Ty &molav epiokeTon 76 Sexkadikov pépos ).

Tl.x. &v & Bobels AoydpiBuos eiven 3,70140, 70 Bexadikdv uépos
0,70140 eYpiokeTan els TOV GvewTipe Tivaka Kai & &vTicToiyos opibudcs
elvon 6 5028. ’Emaidn) 70 ycpaxktnpioTikov elvanr 3, & &vrioToiyos
&p1fuos Eyel Tiooopa dxképana wnoeiar &po elvon dkpifdds & 5 028.
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Kob® Suolov Tpomov eUpickopev Ot1 els Tov Aoydpipov Tr.y.
1,70552 &vriororxel & &pifuos 0,5076. Eis tov Aoydpibuov 0,70995
&vtioToryel & &pifuos 5,128.

B’) "Eotw &1 &ideton m.x. & Aoyapibuos 2,70169 kai {nTeitan 6
&vrioTolx@V eis aTov &piBuds. Tlaparnpolpsy 611 TO Bexadikdv pé-
pos ToU Bobévros Aoyapifuou &valnToUpsvov els Tous Trivakas eU-
piokeTon peTa€yU ToU 0,70165 kai ToU 0,70174, els ToUs émrolous &vti-
oToixoUv of &pifuci 5031 kol 5032 kai ol pév AoydpiBuol ToUTwy
Siapépour kot 9 povddas Tijs TEuTTNs Oekabikfs T&Eews, ol B¢
&pifpol kot 1.

Topa oxemrTopeda s EETs :

"Av & Aoy&piBuos ToU 5 031, & &roios elvar 3,70165, aiénbi) ko
9 povddas TTis TrEpTT TS dekadikis Taews & &p1fuds cif&veTan kordr 1.
“Av O Aoyépifuos aifnbi kota 4 povadas Tils TERTTNSs Sexadikiis
T&Eecos kad yivny 3,70169, & &piBuds Ok xUENGT Kar& T MovaSos,
fitol kot 0,44.... "Qote & &p1Buds, ToU Omoiou TO Bekadikdv pépos
elvan 0,70169, 6& elvon & 5031,44...- émeaidf) 1O YapaxkTnploTiKOy ToU
Sobévtos Aoyapifuou elven 2, 6 dvrioToiyos &piBuds Exel Tpla dké-
paiax wrneia. “Apaelven 6 503,144,

’Aocxfoetg

587. Na eUpsfolUv ol Aoydpifuor Ty apifudv :
0,003817, 1,141,0,0845, 107,3, 1203, 13,07, 0,0004124.
588. Na& eUpefolv ol Aoydpi1Buor Tév &p1bpdv :
(") 95,348. ( p) 6,8372. () 098629. (B 968 %. (&) 0,0364598.
6,3347. C’) 326,537 n') 5278,37. &) 15389,45.
C;g& Né& elpefij 6 X & ToU SeBoutvou kaTwTépw AoyapiBuou alrroi :
") Aoyx=0,63147. B Aoyx=1,72127. <y*) Aoyx=0,68708.
&) Aoyx=13,92836. e') Aoyx—4,38221. <o7') Aoyx=3,70032.

6. EPAPMOTAI TQN AOTAPIOMQN
§ 221. Me thv ypfiotv TV Aoyapifuwy Suvdueda va &vaydryw-

pev TOY TToAACTT Aaotaopoy &p1fudv eis Ty poobeotv EAhwy &piBuddy,
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v Biaipeoiv &piBuddv els THy &eaipeoty, THv Uywoiv eis SUvauiv s
ToAAaTTAcOIaauOV kKad THY Earywynv pidns els Sixipeotv.

Mpdyueert, &v EnTolpey Tr.X. TO yivopevov dUo fj TIEPICTOTERWY
dp1fuddy, evplokopev ToUs Aoyopifipous TV &p1fpddv ToUTwy Kol
TrpocféTopey ToUTous. TO &bpolouca, TO Otrolov 8& eUpcopev, Ba elven
6 Aoydpifpos ToU yivouévou Tédv &pifuddv. EUploxopev droioUbws &k
ToU eUpedévTos Aoyopifuou TOV &vTioToyoUvTx eis ToUTov &pifpov.
QUTos 8& TaploTdvn Trpogavids TO LnToUusvov y1vouevov.

lov. N& ebpebf] TO yivopsvov —908,4x0,05392 x 2,117.
Eqv TapaoThiowpey THY SmrOAuToV TNy ToU YIVOUEVOU HE X
kol A&Peopev Tous Aoyapifuous TV lowv, ebpioxopev
Aoyx=Aoy9208,4-+-2A0y0,05392+A0y2,117.
Ex T&v mivdkwy Exopsv OTI
A0y908,4=2,95828, Aoy0,05392=2,73175, Aoy2,117=0,32572
Mt mrpdobectv ToUTwy TrpokUTrTEl 611 Aoyx=2,01575.

‘O &vrioToryos &piBuus ToU Aoyapifuou TtouTtou elven 6 103,693,
¢greidn) 8¢ 1O {nTovuevov yivousvov elvon dpvnTikov, 8& elvan TolTo
—103,693.

2ov. Na& eUpehij & x, éav elvan x= _L'—Eﬁ@@ﬁL

; 899,1x 0,00337 < 23435

"Eqrv AdPwpev ToUs Aoyapifuous T&v dUo iowv, Exousv

Aoyx=Aoy7,56-+Acy4667--Aoy567
—A0y899,1—-0y0,00337—Aoy23435
*Ex T&V mvdkwy sUplokopev

Aoy7,56 =0,87852 Aoy899,1  —=2,95381
Aoy4667  —3,66904 Aoy0,00337 =3,52763
Aoy567  =2,75358 Aoy23435 —4,36986

Metd THv Trpocbeciy TGV GvwTépw eUpioKouev
Aoy7,56 +Aoy4667 +Aoy567 =7,30114
Aoy899,1+Aoy0,00337+A0y23435=4,85130
Meta THv &eaipeotv TrpoxUTrTel Aoyx=2,44984 xkai eUpiokovTss
Tov &vtioTolyov ToUTou &pifudv Exopev x=281,73.

3ov. N& eUpebij 1} TeTparycovikn pila ToU 0,000043461.
"E&v Béocopsy x=Y¥0,000043461! xai AdPwpev Tous AoyapiBuous
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1@V lowv, eUpioKopsv Aoy x = % Aoy0,000043461 1 Aoyx= % 5,63810

£ Aoyx=§,81905, gk TOoU Omrolov Emeral x=0,0065925.
4ov. Na eUpebij 1) Tiun ToU x €k Tfjs iodTnTos 81 =10.
AcuP&vovTes Tous Aoyapibuous Tév Towv Exouev
Aoy81* =Aoyl0, f| x-Aoy8l=RAoyl0=1.

: B R R e Ci 0+ 3 i
Apa x= Wn X {50849 — 190849 0,52397. "Hrot x = 0,52397.

Aoxfoetlg

590. Nd& eUpefouv Ta Eayopeva Tdv k&Twh TopacTagewy Bix Ty Aoyapi-
3 5 ]
Buwv: ') 0,4326%, B Viz, v*) ¥0,07776, &) Vi3,
€') —875,6348x 62,82407, ot’) }/25% 3696:0,0893462.

591. N& elpebi) TO pfikos TTjs Tepipepeias kUkAou, ToU &troiou 1) SidueTpos Exet
pfjkos 2,51075 SaxmiAous.

592. N& mopeppPAndolv 8 d&pifpoi petafU T&dv 12 kai 23437500, dote va
dToTeEAECBT] yEWUETPIKT] Tpdodos.

593. N& eUpeSi] 1) Sidpkelx TS TTTWOEWS COUOTOS THTTTOVTOS €5 TO KEVOY &veu
SpYIKTis TayuTnTos amwo Unypous 4 810 p. Tfis xopueiis ToU Asukol &pous.

7. AAAATH THZ BAZEQE TQN AOTAPIOMON

§ 222. "Av Exoopsv a* =A, TO x KoAEiTal Aoydpifuos Tou A s
TTpos Bao1v o Kal onpElcoveETon GUNPBOAIKES Aoy A=X.

“Eotw S11 EnTolpsv TOv Aoyd&pibuov ToU A s mpds GAANY B&-
ow, fotw P.

NAcupdavovTes Tous Aoyapifipous s pos P 1@ peAdy T iod-
TnTos o =A eUpiokopev Aoyp (o )=Aoyp A Tj x Aoys a=Aoyp A.
GéTovTes &vTl ToU X TO loov Tou Aoy A, eUpiokopev Aoy A-Aoyp o=
Aoyg A. "Hror :

"Otav yvwpilwpev tov AoydpiBuov dptBuoed bg mpodg Baoty
a m.y. xai Béhopev tov AoydpiBpov tov g mpdg Bdow B, woA-
Aarmiacidlopev TOV Yvwotov Aoydpilpov ( Gg mpdg Bdowv a )
€ni Tov AoydptbBuov tijg Bdoews a g mpodg THv Rdow B.

KaTta TaUta, &v Exwuey Tous Aoyapifuous TéY &pibudy g TpOs
B&ow 10, ebpiokouev Tous vemrepious Aoyapifuous alrrédv ( s wpds
Paciv TOv ¢), &v ToUs yvwoToUs Aoyapifuous Twv TToAAcTTAaGIdT-
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pev &l Aoy, 10 kol dvTicTpopeos €k ToU vemrepiou Aoyapifuou évos
&p1Buol eUpiokeTal © Aoydpifuos cirol s wpds Paotv 10 pé TroA-
AamAcciaoudy ToU vemepiou £l Aoy j,e.

MapatnenTéov OT11 elvar Aoypga-Aoy.pPp=1. Aot s dvwTEpw
elvcr Aoy pA=Aoy A'Aoy sa Kai Ouoiws Aoy cA=Aoy sA-Aoya op kal
ToAAamAcoidlovTes Tas looTnTas aUTtds kaTh péAn  eUpioxopev

Aoy sA-Aoy cA=Aoy gA-Aoy A-Aoy px-Aoy o fi 1= Aoy pax-Aoy P

‘Etropévws elvan kai Aoyp a= Yo

Koard Tolra, &v yvwpiluwusy Tov Aoydpifuov ( cs mpds Paoiv
10) ToU &pi1buol e=2,718281828..., duvdpsla va elpwpevy &mwo TOV
Aoy<pifuov ToU &piBuol dos pos Paciv 10 TOv veméplov AoydpiBudy

«

Aoy ee’

Tou ué ToOAATTAcoloopoy ToU AoyapiSuou Tou émwi TOV

&1rolos icoUtan ut 0,434294481...

Znusiwars. KohoUpsv ouAdoydpiBpov &piBuol Tivos Tov AoyapiBucy ToU
avrioTpégou Tou &pifiuol.

1
Olrws elven cu?\?\oycr:?xoy::—?\oycr, *Hto1 6 ovAAoydpiBpcs <&pifuou

{ooUTtan pé Tov &vrifetov ToU Aoyapifiuou ToU &piBuod.

I' IIEPI EKGETIKQN KAI AOTAPIGMIKQN EZIZQZEQN

§ 223. KcroUpev éxBeriniyv éEiowowy v é€icwoiy, els Thv
Smofav & dryvwoTos Utrdpyel Els TOv gkBeéTnv Suvdpews, &xolUons Pa-
o &pifuoy Tva ) Trap&oTactv yvwoThv s£0.

Tl.x. ixbeTikad E§iooels elvan ai 5¥*—>+H2=], " H=c.

Tas péypl ToUde yvwoTas elowoels kahoUpuevy dAyePpixdag TROs
didkpiolv aUT@OV &Iwo TV EkbeTiKGV

AVoig xfeTikfls &§lowoews AéyeTal 1) elpecis TGV TIUOY TV
&yvwoTwy oUThs, ai émolatl THv émaAnBeouy.

‘H Aois &xfeTikfis é§10osws dudyetal évioTe is Tniv AUty &A-
yePpikiis. ToUto yivetan kupicws, dtav Suvdueba va eUpopev €icwaty
icobUvapoy This Bobelons pé &v péAos Tns Ty 1, O 82 &AAo SUvauiv
&p1Bpol Tivos ) TrapooTdoews yvwaTils 50, Tiis omoias © ExkBeTns
Trepléyel &GyvwoTov TS Sobelons £EicoEws.
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*Eorw Trpos AUty .. 1) ekBeTikT) E§iowaols 338 = 2—17 .

TToAAamAcotafovTes T& MEAT TaUTns émi 27 eUplokopev
FPx27—1 f 3%x33-1 § =31 § 33>H3=30 (Emabf) 3°=1).

’Ex TaUTns Exousv (Emeidn) icon Buvduels lowv Paotwy = 1 8a
Exouv Kal &éxBétas Toous ) 3x+3=0, ¢§ fis eUpiokopsy x=—1.

“Eotw Trpds AUcty 1] éflowoitg 2Xx—12x—3=3x—3| 3x—4

N e P 2x—1-2x—3 2 .2-1_2x '2“3w1
T aUTY eUKOAWS EUPIOKOPEY Zo—s oo = s aa e a =

2x. (_1_ — i) i;zt

aes2 0l B, SSiow oz 2x28 2%
T e T G et e e T

> (z+a1) &>

= =5 0 > ar 1

3| (%)‘ — 1l (%) , £€ Tis Exopev x—5=0 kai x=5.

*Eotew &xoun Tpds AUcty 1) EkBemikny ficwols olf—Xx = oX,

&vé® UmoTifeton 611 elvan TO a 5= Tiis 1. Ak v& elven ToTE @i B0
Buvausis ToU o loou Trpémel kod Gpkel va slven ol ékBETan adTédv

icol.
’E€icolvTes Tous &kBétas TéV duvdpewy ToU o Exouev
(P—x)x=x 0 x*+x—Ppx=0,
£k TTjs AUcews B¢ Toitns eUpiokopsy x=0 kad p—1.

§ 224. Kot’ &dvéhoyov Tpdrrov Opiletan kal oUotnpa ékBeTik®dv
EEiodoewy pt BUo f) TepicooTépous &yvoTous, Kabas kal 1) AUois

>

oUTOU.

aX-af=ocd
*EoTw Trpods AUciy TO oUCTNUX § aX 1 6oov a=£0 kai as=l
- o

Mpdoopev oite U0 THV Lopenv
{ S tes

ax¥P—o—2

= S X+4yp=3
ToUto dAnbeler 6tav
X —y=-—2
£x TTis AUcews ToU OTrolou eUpioKoUEY W= = Kol x= -;—

’Eviote 1) AUcis #xfemikiis £6lowoews 1] ouoThuaTtos ToloU-

YneromoiBnke ané to votitouto Ekmaideutikig MoMmikrg



298
Twv E6lowoewy dvdyeTal i TNV AUociv dAyeBpikdv é§lowoswy pé THV
Bonbeiav TGV Aoyapifucov.
"EoTew m.¥. pds AUciv 1) &lowois 2% —*x—*_4006.
AauBdavovTtes Tous AoycapiBuous TGV iowv Exopev
(x*—9x—24)-Aoy2=2Aoy4096.
AraipolvTes T loa Talta 8ik Aoy2 eUpiokopsv

Aoy4096 _ 3,61236 |,
ol T e O L i s

"Hro1 x>-9x—24—12, é&fsx—=12 kad x——3.

vE e AL L 3x 4% = 3981312
o1 Tpds Aoty TO oUOTIUG | 5y, oo 406600

x2—9x—24—

NAappavovres Tous AoyapiBuous TV fowv eUpickopsy TO ico-
dUvapov oloTnua Tpos TO Sobiv { X0y ﬁ;.—u.p.?\oyél-.—. Ay eBiate
y.Aoy2--x-Aoy5=Aoy400000
OétovTes Aoyd=Aoy2*=2hoy2 xkal ToAAoTTAacidfovTes T ué-
An Tiis Beutépas E€lociocws émi 2 eUpiokopev
x-Aoy3+4-2y-Aoy2=Acy3981312
2y-Aoy2-+2x-Aoy5=2Ao0y400000
"Eqv Ty mpoTny ToUTwy deaipégwpey &o Th [SeuTtépav, eU-
piokopsv x(2Aoy5—Aoy3)=2Aoy400000—Ao0y3981312, &k Tfjs Omoi-

S 2A0y400000-A0y3581312 eTcx B¢ TNV eUpeciv TV Ao-
L G s 2hoy5—Aoy3 P HYIEP

yopibucwy kal T ékTéAec1v TGV TTpcEecov eUpiokopey x=>5.
AvTtikafioTévTes TNV Tipnv TaUTnV TOU X Eis TNV SeuTépay TV
dobeiody E€lowoEwY EUpicKOMEY

400000 4-10° 22.25.55
p _ 200000 _ 4-10°  28.2%.5%
2 58 55 5.’. 2 ’

£ic TS (omrolas T Evoleys 28eDT— ] ) Sl T =00 e = —
§ 225. KoholUpey AoyaptBuixnv £flowolv Tnv Exovcav Ao-

yapifuous T@®V &yvwoTwy auths. ‘Opoiws opifetan kai oloTnua

AoyopiBuikédy E510doEwy.
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*EoTw Tpds AUctly TO cUoTnua TV AoyapiBuik®dy tfiowoswy
2hoyy—Aoyx=0,12494
{ Aoy3-+2hoyx+Aoywyw=1,73239.

Ty Beutépav T@v Eflccdoewy ToUTwY ypdoodey Kol s EETs:
2hoyx-+Aoyw=1,73239—A0y3=1,73239-0,47712=1,25527.

MetafU Toaltns xal Tfs TrpodTns T&OV Bobelody &moAeipopEy
1O Aoyx kol sUpiokopev THv &icwotv 5 Aoyyw=1,50515 kal pera TV
Bizipeotv TV lowv dik 5 euplokopsv Aoyw=0,30103, &Efis xai
w=2. ’AvTikaBioT&®VTEs TV Tiwny TouTtny els plav Tév dobeioddv.
eUpiokopev TNy TNy 1ol x=3.

’Aocxficetlg

N& AuBolv al k&Twh Efiodoers :

594. o) aX-+u—c®u, B) adxti—axtd,  y') yRSx—yxi3,
§') p@x+1 Gx+4)—pEx+1) (2x+5), €) (au) FI=axt2
595. a') c@xi3.a3xH —aix+t3, p) 22x=32, v') (=2)x=16.
X
8") 52x 4+ 7-5x =450, £) Va=ax, ot') 2%+H-44x-H1=320,
596. a') 2x-+-4x=272, B) Aoyx=nhoy24—Aoy3, y') 2x+4-4x=80.
&) 5-Aoyx=2Aoy288+ 3Aoy: %, g) Aoyx:?\oy192+?\oy%.
N& AufoUv Td cuoThuaToa:
o2X oy —a® 59% .5 =518
S97. &) {azx 1 B {52 ) {xﬂ':gs
g il X e A Ly
== a0 oy (x—y)
508. o X34 y2=425 ) { 5x2—3y2=11 300
- ) Aoyx-+Aoyy=2, AoyxX—+Aoyw=3.
N& AuBolv of &§iocoeis :
2% i
599. o) 3x —177147, ') 32768, Y 243,
600. o) 243x—2—10 000, B’) 5x2—3x—625, ¥') xx2_ix-b1a—],
601. ') 6X4—18x24 87776, B') q-o®-cFaFa@X—1=1.
. I X"'+\I’l=641 x —05 Aoyx\y:B
602.(1)] i 8 B'){?\Oy ==ty i
| 2oy (xy)*=2, Royxl.\::ﬂl,ﬁ 5x2—3y*=11 300
x—Aoy}5=0,5 x
603. o) {?“’YV“ 2°Y|' e ) { Aoy -3~ =hoy10
3royx+-2A0yy=1,50515 Aoyx+Aoyw2=2Aoy32.
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A'. TPOBAHMATA ANATOKIEMOY

§ 226. MpoPAfiuaTa Gvatoxiopol 7| cuvBétov Téxou Aéyou-
Tou éxelve, els T& Omroia & Tokos TrpooTifeTan &ls TO KepdAauov eis TO
TEAOs kofepids ypovikiis pov&Bos kal &mroTeAsl psT’ alrrolU TO KEQA-
Aciov THis Emopévns Y povikiis povddos.

‘O Tékos (kal Ta TpoPAfuaTa TékoU ), TOV Strolov E€eTdlet 1
"ApiBunTik, xaAelTan &mAolUs, Tpds Sidkpioly drd ToU ocuvbiTou.

lov. Aaveilet Tig moody a Spaxudv pé dvatoxiopdy xai pé
Téxov Tig pidig Spayuts el piav ypovumy povdda ( eig &v €tog 1)
piav EEapnmviav, tpiunviav x.t.A. T Spayudsg) méoag Spaypéc
0& AaPp év BAw petd v Ypovixdg povddac;

Mpds Moty 1ol mpoPAfipaTos ToUTou TapaTnpoUpey 611, dpol
7 1 Bpy. eis piav xpovikfv povada 8idel Tékov T Spayuds, of a Spa-
XHad els piav ypovikiv povdda 6& Bwoouv TOkov o-T Spayuds.

‘Emropévers 10 kepdAoiov o Spoyuddv kal & TOkos alrtol eis TO
TEAOS TTis TPWTNS Xpovikis povados Ba elvon atar=a(l-4T) Bpx.

"HTor 70 kepdAaiov o moAAamAaoidleTen &mi Tdv Trapdyovra
(1+7), iva dwon 1O {nToluevov Trocdy eis TO TéAos Ts TTPOTNS
Xpovikfis povados.

‘Opoicws oxemrtopsvol slpiokopev 611 TO kepdAatov a(l-+71) eis 16
TEAOS Wi&s &kdun Xpovikils wovddos B& yivn peTd ToU Toxkou alrrol
a(l-+7).-(147) ) a(l+T)>

“QoTe TO dpy KOV TToooOV TGOV o dpayudv 8& yivy peTd ToU T6-
kou aUrol els TO TéAos Tfls BeuTépag ypovikils povddos o(l-+T)2

Kab’ Spolov Tpdmov mpoywpolUvTes eupiokouey 6T1 gls 1O TéAos
v XPOVIKGV povadwv TO dpxIkOv kepdAaiov « 8& yivn oa(l-+T)Y ."Av
TO TrocOV TOUTO TopaoTnowpey pé %, 8& Eywpey T=a(l-+T)V.

“Ex TaiTns Suvépeba va eUpoopey €v ek T&V 2, o, v, T pé ThHv Pon-
Beraw kad T@V Aoyapifuwy ( dxpipdds ) KaTa TTpoctyyiciy ), STav yve-
pilwper T& Tpia 2§ olTddv.

"Av KoT& TOV &VATOKIOMOV @5 XPOVIKR povds Anebf) TO Etos,
N 6¢ Sidpkeia ToU Baveiou elvan v ETn kai 1 fuépat, TapaTnpoluey
Ot peTd v ETn TO kepdAaiov a Spy. & yivn a (1+71)Y . ToUTo Toki-
Zouevov ug amiobv Tokov pods 10019, ( doTe Tokos Tédv 100 Spy.
el 1 €vos v elvon T Bpy. ) &wi n fMuépas 8i8a1 Tokov
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a(l4+7)v -100r-n __ «(l4+7)v -1n

36000 W T

Ot TO TEAIKOV TTooOV £k ToU &uaTokiopou B slval

S—a(l+T)Y + ‘ﬁ%‘gﬂ [d(l,,‘,—r)\' ]

Zyuciweois. "Avri ToU TUTrou ToUTou YproipomoloUpey ( ouvniws ) TOv TUTTov
I=Q(I+T)V+3gé- ToUro SikaioAoyeltan €x Tv EETs. : "Av UroTedi] 6116 dvaToki-

ouds yiveton Sy1 kat’ Eros GAA& ka® fuépav, TOTE & ¥podvos dvaTtokiopol elvar v
£ xad 7 fupépar= (360-v+n) fuépa, ToU Etous Aoyifopévou 360 fiuépas. TO &m-
Téx1oV ko fjuépav fotw 6m elvan W, TOTE & TOKOS Ko TO KepdAaioy Wds povados
peree 360 fjuépas 0& yivn (1+w)?®, &AAd tolto=pt 147, dool f) pix povas Bi-
B8e1 Toxov T eis Ev Evos.

1

36T e :

*Apa £xopsv (14+y)¥=(1+7), (I+w)={0+7) . To repdhaiov o Bpy.
dvaToxifdusvov kaf’ fjpépav &mi (360v+n) fuépas pt Emirdkiov @ wmds Spy. &mi
piav fAuépav yiveran a(l+y)38v+n kai Sérovres &vii 10U (1+y) T foov Tou
1 3_£1-i‘|

360 350 v+ 3‘2'0 v+ i
A+7) eUpioxopsy  a(l+4T) =a(l+T) ., z=a(l+T)

‘Egapuoyal. 1v. Aaveiler tig 150 000 Spay. pé avartoxi-
ocpov mpog 4°f, xat’ €rog: mooag Spay. 6a A4y év GAw petd
6 étn ;

ZnTeiTal TO X kol €xopsv a=150000, v=6, 7=0,04. ‘Emopévws
avtikabioTévTes els Tnv (1) Exopev =150 000-1,045. AappavovTes
ToUs AoyapiBuous TV lowv UeAGV Exouev

AoyZ=Aoy150000+6Acy1,04.
’Ex TGV TTIVaKmV EXOMEV
Aoy150 000=5,17609, 6Aoyl,04=60,01703=0,10218, £ v Trpo-
kUTTTEl S1&x Trpocbécews AoyE=>5,27827 kal &k ToUTou Z=189 786,

*Hrot & Tokicos Tas 150 000 Spaypds pé &vaTokiopdv Kot £T0S
Trpds 4 9, & AGPn peTa 6 ETn év OAw 189 786,9 Spy.

2a. Héoag Spaypas mpémel v& Toxioy Tig WE AVATOXLOQOV
xat’ &tog mpog 6°f,, lva peta 15 €tn AdPyn év 6Aw 500 000 Spy ;

“Exopev ==500000, t=0,06, 1-+71=1,06 v=15 xal ZInTeitan
e

‘AvmikabBioTdvTes eis TNy (1) sUpioxopev 500 000=c-1,06%.
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’Eav AdPwpev ToUs Aoyapifuous TV ifowv ToUTwv sUpiokopev
Aoy 500 000=2Aocya—+15.20y1,06,

¢k ToU Omrolou Exopev Aoya=Aoy500 000—15A0y1,06. *Ex Tdv -
vékeov eUpiokopev Aoy500 000=5,69897 kai 15A0y1,06=15.0,02531
=0,37965 kai 2§ aUT®v &1 &deaipéoews Aoyax=5,31932, éx ToU o-
Trolou &meTan 611 o = 208 604,8 Bpy.

37. Ipdg moiov émitéxtov 86 200 Spy. dvatoxilopevar xat’
€tog yivovtar petd 5 &€ty 104 870 Spaypal;

*Exouev a=86 200, v=>5, =104 870 kai {nteiTan 1O T.

*AvTikabioTévTes TaS TiHds TauTas eis Ty (1) eUpioxopsv 104870
=86 200(1+47)5. AcpPdvovres ToUs Aoyapifipous Tév lowv ToUTwv
eUpiokopev Aoyl04 870=Acy86 200+5A0y(14T), €&k ToU Omolou
gmetan 61 SAoy(1-+-T)=Aoy104 870—A0y86 200. *Ex T&vV mivaxwy
eUpiokousy

Aoy104 870=5,02065, Aoy 86 200=4,93551,

éx TGV OTrolcov Eyopsy Aoy l04 870—Aoy86 200=0,08514
kal Aoy (147)=0,08514:5=0,01703* fitot (14+7)=1 ,04 kai T=0,04.
AuTos elvon &6 Tokos Tis wds Spayufis els v étos, dpa & &rrjolos TO-
kos elvai 0,04 ToU kepodadou. ToUto onuaivel 811 10 &miTdriov elvan 4%/,

4n. Metd méoov ypdvov 208 600 Spx. dvartoxalépevor ot
&tog mpog 6°f, yivovrar 503 750 Spy ;

“Exopsv «=208 600, 7=0,06, Z==503 750 k«i CnTeltat TO v.
‘AvtikaiotévTes i v (1) eUpiokopev 503 750=208 600-1,06" .

’Eqv AdPwuev ToUs Aoyapifuous Thv lowv, sUpioropev
Aoy503 750=A0y208 600+v- Aoyl,06, &k ToU Otroiou TrpokUTrTEl

__ Aoy503750—Acy208600
' e Aoy1,06 :

*Ex Tédv mivdkwv Exouev Aoy503 750=>5,70222, Aoy208 600=5,31931,
Aoyl1,06=0,02531. ‘H Bixpopx Tédv OUo mpwtwv slvea 0,38291.

‘Emropéveos o Exonev v = g—g%%i = 15 Ern kod k&m &l wAfov (1.

A va elipeopey TO GranToUpevoy pépos TolU 16ov ETous, TrapaTn-
poUpev 6T els TO TéAos ToU 150v Etous oi 208 600 Bpy. yivovtan
208 600-1,06'=500 000 Bpy., &ropéveos ai 503 750 Spyx.—500 000 Spy.
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=3 750 8py, slvan toxkos &mAols tédv 500 000 Spy. Twpds 69, eis TOV
EnTovuevoy xpdvov. AUopsv Aoirov 1O TpdPAnua ToUTto ToU &Aool
Tokou Kal eUpioxouev 45 fju. 1ol Erous Aoyilopévou pé 360 fu.

Hapamijonyois. “Av Toodv o dvarokileton wor’ Etos ué TOKOV
T TT)s povados kot Etos, 8 yivn pera v &rn a(l-HT)Y Kl ToUTo peTd
a(l+T7)v - 100nT

T} TjUEpaS CGKOUT @EpEl XTTAOUV TOKOV 100360

“Apa yiveTan

> - » = 5 < - ; nT 3 >

gv OAw peTax v £t kad 1 Nuépos = a (14+71)V (I —5—3—6-5), ¢¢ oU
AoyZ=2Aoya-+v-Aoy(l-+T)-+ Aoy (l -+ %),

: e R an ‘
gmedn &6 elven 1 -+ % { 1}, E€xopev Aoy (l -+ 3?"67)) {Aoy (1+4-T).

"Apa 7 Biaipecis (AoyZ—Aoyax):Aoy(l4T) 8ider TmAikev v kad

Varge i ALERA
UmoAortroy  U=Aoy (1 + 385

MpdrypaTt €xopev TOTe Aoy2—Aoya=vAoy(l-+T)+vu
Aoy2Z—hoya=v-Aoy(l-+T) Aoy (1 -+ %), fiTol TNV QvwTépw ayEoY

AoyZ = Aoya -+ vAoy (1+71) + Aoy (1 il —;]6_:))

Ex Tfis v=Aoy (1 +3%-E)). &reldn) ék TNs Sloxipéosws sUpiokeTal
70 v (( kaTd Trpocéyylolv ), eUkOAwSs TrpocdiopifeTar TO 7.

Znuelwois. *Eviote & &varoxiouds yiveron ko’ EéSaunviav | Tpiunviay, @
16 Emrroxiov SpileTtan kot Evos. Eis 1as mepimTddoels aUTas TO Emitokiov xab’ éfa-
pnviav eUpiokeTen s &Efjs:

TAv T; eflvon & TOkos This 1 povéBos kepodaiou kob’ tounviav kol T O TOKOS
alrTTis kot £T0s, TrapaTnpoUpey 611 pia povas kegaAaiou petd SUo Ypovikdas Lové-
das, SnAadn perd SUo Efaunvics, 8& yivn dvaroxilopévn pd T, EmTokiov (1+T;)2
xai ToUto fcoUtcn pi 1-+7, 81611 f) pia povas perd &v Evos dvaTokifopévn pé &m
Téxiov T yiveran 14T, dpa Exopev (1+7,)2=1+7 kad T, =Y 1+7—1.

"Av & &vaToxiouds yiveton kot Tpiunviav, Ewadn To Etos Exet 4 Tpunvias, Gu
Tp TTAPIOTAYT TOV TOKOV ThS M&S povdSos kepadaiou kard Tpiunviay, 8& Eycopev

(]
oxeTrTopEvol KaT dvaAoyiay 6 dvertipem (1+T,) =1+ kai .= 1+7—1.
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DeooBApata

604. TTéoas Spaypdas 8& AdP Tis, &&v &varokion kar” Evos 5 600 Spy. &wi 100
&m mpos 5%:;

605. Tlamp Tis katéBeoev els Tpdarefav 7500 Bpyx. kar& ThHv yivvnoiy Tod
vioU aUroU pé duarokiopdy kat’ Eros Trpds 4,5%. TTdoa B& A&Pn S vids Tou els TO
TéAos ToU 2000 ETous TS HiAlkias clTou ;

606. Méonv abfnciv TabBaiver kepdAaiov 1 000 000 Spy. s 8 &m ki 8 pij-
vas dvaTokifdusvoy ket Etos Trpos 4%, ;

607. Tloiov kepdAaiov yiveron pera TV Tokwv alrol dvaroxilopsvor kot
EToS mpos 3,59 sis 20 Ern 3 730 850 Spy;

608. Tis 7 TapoUoa &fia kepaAaiou 458 896 000 Spyx. TAnpwTéou perd 15
g1 xad 210 fp. pé &varokioudy kat’ Etos Tpods 8% ;

609. TTocov Troocdv Trpémel v& Toxiowey pé dvaToKiIoHOV Ko eSapnviav Tpos
49, Tva pera 18 &rn yivn 20 000 000 Bpy;

610. Tlpos moéoov Tols #xardv Erokiobn pi &vaTokioudv kot &tos KEQOACIOV
625 000 Bpy. &mri 15 &rn kad Eyvev 1 166 200 Spy;

611. Tlpds wdoov Tois éxaTov Aoyapidleton & Tdkos, &&v 10 000 Spy. sis 22
€1n yivwvron 224 770 Spy. &vaToxifousven;

612. Tlpds Toiov &miTokiov Tpémel v’ &vartoxiodij &v xepdAaiov kot &1os dia
va TeTpamAaoiacti] pera 31 & ;

613. Els wéoov ypdvov dvarokifduevov kat’ Eros kepdAaiov 3 580 000 Spy. Tpds
4,5% yliveta1 56 000 000 Bpx.;

614. TToTe kaTetédnoav 630 000 Spy. els Tpdmelav Tiva p dvarokiopdy Tpods
4%, &av v Inv "AmpiAiou 1956 eiyov yiver 969 800 Spy;

615. ’Emi wooov xpovov mpémar v’ &vartokioSi] kot Eros Troodv T1 Tpods
S1& v SimAaciact) f| TpimAaoiaodl f) TeTpamAaoiaotii;

616. 'O mAnBuocuds évds Kpérous aiaveTran kat’ £ros kard 16 dySonkooTov
TOU Trponyoupivou Etous. Meta mdoa £ B& SimAaciacti] fi 8& TpimAaciacti &

o
= o

L)

TAnBuouds alou ;

617. Mia mwoAis Exe1 B 000 korioikous kad & TANOuouds alrfis EAaTToUTal &rn-
oiws kata 160 karoikous. *Eav 1) EAdTTwots Eaxoioudtion kard Thv almv dvaAo-
yiav, perd wéox Ern 8& En 5000 koroikous;

E’. IPOBAHMATA IZQN KATAOEZEQN

§ 227. lov Katabérel Ti5 €ig v Tpamelav pé dvatoxicuov
xat’ €rog 4,5°/, mocov 205.000 Spyx. eic THv dpxMv éxdcTou &-
tovg. Iléca B& AaPy peta 15 & ;

‘H mpowtn kardbeots tédv 205 000 Spayudv 6 peivyy 15 &n dva-
TokiGopévn Tpos 4,59%,. ‘Emopévas & yivy 205 000.1,045%.

‘H els v &pxnv ToU Beutépou Etous yivoupevn katdBeols B&
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peivn pévov 14 Ern el TOV TokoV' &pa €& yivn 205 000-1,045%.

‘Ouoiws 7 eis v &pxfv ToU TpiTou Erous katdbeots 8& yivy
205 000-1,04513 k.o.k., 7| TeAsuTcic O& peivn povov &v &tos ka O
yivn 205 000-1,045.

"Qote 1O Troogdy, TO &moiov B& A&Pn eis TO TEAos TdV 15 Erddv
6& elven 205 000-1,04515 - 205 000-1,04514-+ ... 205 000-1,045 7
205 000-1,045-+205 000-1,0452-+205 000-1,0453+...+205 000-1,045.

MapatnpoUpey 611 TO &Bpoiopx alro elvar &Bpolopa TRV
Spwv YEWUETPIKTs Trpoodov, Tijs oTroias & Adyos elvar 1,045.

*E@apuclovtes Aoimov tOv TUTov ToU &fpoioucaros TV Opcov
YEWUeTPIKT)s TTpoodou, eUpickopev &1l 16 Trocdv, foTw Z, TO OTToloV
0& A&Pn i 205000-1,045%5-1,045—205000-1,045

G 1,045—-1=0,045

5 ) 1,04551

M ToUs Aoyapibuous sUpiokopsy TrpdTov TO 1,045, TTpos
ToUTo Eyopev, £&v Bfcwpev x=1,04515, Aoyx=15A0y1,045=0,28680,
&k ToU Omrolov &meTan 611 x = 1,93552. “ Qote O& Eyxcouev :

$=205000'1,045 % 522 & T = 205 000 Sy
NapBé&vovTtes ToUs Aoyapifuous Tév 8Uo lowv Exopey :

Aoy==Aoy205 000+Aoy1,0454-A0y935,52—Aoy45.
’Ek TV Tivdxkwv Exopev : Aoy205 000=5,31175
Aoy 1,045=0,01912
Aoy 935 52=2.97105
&Bpolopa  =8,30192
Aoy45 =1,65321
kal &paipoUvTes eUpiokopev AoyZ=6,64871, &k ToT omoiou TrpokUTrTel
=4 453 600, fjtot pera 15 &t 6 A&Pm 4 453 600 Bpary.

’Ev yéver &&v katabBéon Tis eis THY &pxMV EKAOTNS XPOVIKTS Hov-
Bos a Bpoyudas €is Tiva Tpdrrelav Pé &VaTOKIOHOV Kad WE TOKOV T Tiig
wmds Spayufis €is piav xpovikny povdda, InTiiTon & Tooas dpayuds
6 A&Pn peT& v Xpovikds povédas, TapoTnpoUuey OT1 1) TpWdTnH KaTd-
geo1s O yivn a(l 4+ 1)¥, 1) Sevutépa a(l + T)V ! K.0.K T} TEAeUTadx
a(l 4+ T), cote eis TO TéAos TAVY v YXpovikdv povadwv G& AdPn
a(l+1)+a(l4+T7)2+...+a(l+T)Y . "Av TapacTriowpey TO &bpoi-

20
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opa artd B ToU Z, B& Exwpev T = o(l-+T) (—1-%)_1, gk ToU O-

Trolov TpoodiopileTan TO X S1x TV Aoyapifuwy A TO o, &av Bobh
TO 2, TO T Kad 1O v.

2ov. KataBérel Tig €ig 10 Téhog éxdatng Ypovixis povadog a
dpaypdg pe dvartoxiopodv xai pé Toéxov T Thg pwidg Spayuds eig
piov xpovixny povdda - wéoag Spaypdag 8& A&y petd v Ypovixdg
povadoag ;

‘H mpootn kardfeots Ba peivyy &mwi v—1 ypovikds povéadas. “Apa

O yivy a(l+1)¥—1 ‘H Beutépa 8& peivy &mi v—2 ypovikds povddas,
apa Ba yivy a(l +1)¥ 2 kal oUtw kabeEns N TeAsuTaia 8& slvan pévov
a. “ Qote Ba Eycopev

Z=ata(l+r)+ta(lfT)2+. . Fa(l 1)V

a(l4T)V —«o 1+mHv—1 ., e i ; :

5 -f_r-) — = 0((3 —, &k ToU o&troiou TrpocdiopileTal TO

2 1 Tév Aoyapibuwy, dTav Bobf ) Tiun 1AV a, T, v. ’Ex ToU olrToU

TUTTOU eUpiokopsy eUkdAws Bid 1@V Aoyopifuwy 16 a, &tav Y voopi-
Cowopey TG 2, T, V.

ZT'. TIPOBAHMATA XPEQAYZIAZ

§ 228. XpewAvoia AfyeTon 1) EvTos MPICPEVOU Xpdvou &TTdoPe-
o15 ypéous 81’ lowv Bdcewv, al Otrolal TANpwVovTal KT loa Xpo-
vika dlaoTruaTa. TO Troodv, TO Omolov TAnpveTal eis TS TéAos
exGoToU YpovikoU SiaoTnuaTos, AéyeTal XpewAvoiov Kal XpnoipeUel
uépos pév alrolU S1& Ty TANpouny TV TOkwy ToU Ypéous, TO B2
&AAo pépos Bix TNy Pobutaiav &modoPeoiv ToU ypious.

To xpéos éopAciTal, STtav TO GOpolopa TTEVTWY TAV Y pewAUTicov
HET& TV oUVvbETwY TOKWY aUT@®Y TOTEAECT) TTOCOTTTQ 1oV U THV
TeAIkN v &fiav ToU dvaTokifopévou &py1koU KepoAoiou.

1ov. *Edaveictn tig 1 850 000 Spaypag mpoc 4,59/, pé dvato-
xiopov xat €tog, pé THY cuppwviav va éEopirioy To Ypéog ad-
100 S1d 12 lowv YpewAuciwy , Ta 6mola Ba TANpWvVWYTEL Eig TO
TéAog €xdoTov €ToUg - MOoOV Elval TO YpewAVcloy ;

To &pyxdv mooov Tév 1 850 000 Spoyudv 8 yivny perda 12
étn 1 850 000-1,0452. "Ecv 81& ToU x TrapacThowuey 10 {nTolUusvoy
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xpewAUsiov, T TpdTn 8éais &k X Bpaxudv B yivn x'1,045 peta
11 &#rn, kor& T& Swola UmroTifeTon 61 Eusivev els TOV Tokov. ‘H Beu-
Tépx Bbo1s 6& yivn x°1,045%, f) TpiTn x-1,045° x.0k,, 1) 8¢ TeAevTaia
f& peivn x. ‘Emropévas 16 &Bpolopa TGV TToo®dv, T& omola §& TAnpo-
foUv peTd TGOV TOKWY aUTdV, 8 elven
x+x°1,045+x°1,04524...+-x1,0451 § x- 102
*AAAG TO Troodv autd Trpétrel v elvan Toov pé TO dpetAdpevor oup-
pdovws Tpds TO TPoPAnua. “"Hror B& Exwpey :
x 208521 _ 4 850 000:1,045:2
0,045 ! =
&k THis &moias sUpioxkopev THY TV ToU X Six TéV Aoyapifuwy.
Tpds ToUto eUpiokouey wp&Tov ThHv Suvauy 1,045 BétovTes
atrthv fonv m.x. BE TO W, Ote elvan w=1,045"2 kai Aoyy=12A0y1,045
—=0,22944, &< ToU o6moiou TrpokUmrTel O W = 1,696.
AVovtss Ty dvwTépw Eicwoty ds Tpds X HETX THY QVTIKATH-
oTaotv Tou 1,04512 Bi& ol loou ool 1,696 eUpiokouev 6Tt :
et 1 850 000 < 0,045 x 19696
696
vopev Aoyx=Aoy1 850 000+4Aoy0,0454-Aoyl 696—Aoy696.

Ex Tdv mudxwv eUpiokopev
Aoyl 850 000 =6,26717

, &k ToU Omroiou S1& AoyapiBunosws Aapupa-

Aoy0,045 =2,65321
Aoyl 696 =3,22943
&Bpolouax =8,14981
Aoy 696 =2,84261
‘Etrouéves Aoy x =5 30720,

¢k ToU &moiou Emetan OTi x=202 861,9 Sporyuai.

Ev yével 2&v P o TopaoTHowUsy TO Savelldpevov TooOv pE
&varTokiopdy Ko’ dplopévny XpPOovikiv povada, ué T TOV TOKOV TS
1 Spoaryuis ls piav xpovikhy povada kol pé v 1O TATIBos T@V X PovIKGY
povéSev, TO piv kepdAatov & yivny a(l+T)Y, f 8 OAikn &l T&Y
Sboewv €k x Bpay. fké&oTn & elven perd v xpovikds povadas

x+x(1+T)+x(1+7)2 4. Fx(lrp-t § x EFD =L
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‘Emrouévas Ba Excopev \( 77777 =a(14+T)¥ L)

¢k TTs Omoias duvdusa va Eupmpev TV TIWHY ToU X.

EvioTe 1} TpddoTn KoaTaPoAn) ToU xpewAuciou yivercn &1n Tiva
UETG TNV ocUvayiv ToU Saveioy Tr.x. peTtax k £rn. Eis 1fv mepimrwoiv

1 —x4+1_1] g ]

auTtnv fa éxwusy x ¢ +T)‘T i —a(1-4+T)Y -

Mi6T1L 1) TpwoTn YpewAuTikn Boois Ba peivn &mi v—x & &mi
qvaTokiop®d kod 8& yivn x(1+T)¥ %, 1) &mopévn Y pewAuTikh &dois
8a yivy x(14+ 7)1 k1A OUtw O& Excopev:

X214 e X( 1P x (1 pr)y—x = ED

U omoiov B& focoUrtan pé al(l4-T)Y, fjTor Exopev ThHv EEfs oxéorv :

- El‘*'_'r?_‘;ﬂ'i‘_l —a(14T)Y .

20v. Ilolov xe@dAaiov dVvatal va Saverchy Tig, éav 6éAn
va é€opAnoy TO Ypéog avTeL eig 6 &ty &' étnoiou ypewhvuoicu
800 000 dpay., 6Tav T émitontoy eivar 49/, ;

“Exopev x=800 000, v=6, T=0,04, {nTeltcn 8¢ 1O . ‘AvTikab-
oT@vTes eis v (1) Ta&s Tipwas TV X, v, T sUpiokopev THv oxfciv
800 000 2051

a - 1,045 Avovtes almiv s Trpds o eUpiokopsy
__ 800000(1,04°—1)
. 0,04-1,04¢
‘YmroAoyiGopev év TpwTols THv OUvauv 1,04° xod dxoAouboeos
sUpiokopev i TV Aoyapifuwy a=4 193 636,3 Sparyuss.

3ov. Eig méoa &€tn éEcpAeital Savetov 2 000 000 Spaypdv pe
xpewAtciov 130 000 Spaypdv érav 16 émitéxiov eivar 3 ?f,;
*Exopev a=2 000 000, x=130.000, v=0,03. ’AvtikabioTdVUTES
Tas Tipds TauTas €ls Ty (1) eUpiokopev :
130 000+ 12— — 2 000 000-1,03 .
"Ex TaUtns Eyopev : 130 000-1,03¥ — 130 000=0,03-2 000 000-1,03"
f 1,03v - (130 000—0,03-2 000 000) = 130 000
: .. 1300007 13
kai 1,03v = T-O—Hﬁ=7.
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NappavovTes Tous Aoyapifuous TV dUo iowv PeA®Y Exopey v-Aoy
1,03=Aocy13—Aoy7 7§ 0,01284v=1,11394-0,84510=0,26884, éx Tfis
otroias eUpiokopev v = 20,937 &rn. “Hrol 1) E6pAnois B yivn pera 21
£, AN’ f) TEAsuTada 8dois 8& elvan kaTd T1 pikpoTEpa TV EAAWY.
A v& eGpeopsy TNV eikooTHV TTpoTNV 8001v, eUpiokopey ToooV YiveTal
T6 Bdvsiov Tév 2 000 000 Spy. eis 21 &rn, dnAadn To 2 000 000-1,032
Bpy, TO oOmroiov icolron pe 3 721 083,3 Spx. dxololfws elpickopey
o1t ai 20 8dozis gk 130 000 &py. éx&oTn els 7O TéAos ToU 200U Evous
yivovrea 130000 12201 1,03-35988333 Bpayx. 'H Siagpopa
3721 083,3—3 598 833,3 8py.=122 250 &py. mraploTavel TNV TeAEU-

Taiav Sooiv.

HpoB A hpar o

618. “"Eptropds Tis katabfétar els THv &pynv é&xdoTou Etous 350 000 Bpy. éx
T@v kepb &Y aUToU els Thv Tpamelav pt dvaTokigpov Kot Etos 4 9%,.TTéoa 8 Adpn
gis T TéAogs ToU eikooToU ETous &WO TS TMPWTNS KATUOETECS ;

€19. KoroBérer 715 ko' &vos pé oUvBetov tokov 1000000 &py. Twpos 5 9.
Meta moocov xpovov 8& A&Pn 13 210 000. 3py. ;

620. *“H Siatpoen kai T& E§oBa TRV oTOUB®Y TEKVOU KATEYPAQPOVTO UTTO ToU
TaTpds Tou els TO TEAos &kdoTou £Tous, cufipyovTo &8 kara pfoov Spov 20 000
8px. Ernoiws. Tlooa 8& tyivovto abra peva 3 &, Eav dverokifovTo kat’ ETos 'n'{.)c';5

5% ;
4 /0621. TaTtiip T1s amokTiigas Kopny &Aa v kaTabérn kot £Tos TToodY TiG-
piopévor 81" alrny, va abta dvaToxifopeva kot ETos Tpos 5%, yivouv pera 21 Etn
250 000 &py. Méon wwpéme va elven 1) ernoia kaTabeots ;

622. Tiéoov elven T6 XpewAUoiov, Sia ToU dTroiou é§ogAsitan ypéos 100 000 éxa-
Toupupiwy Spx, dvaTokifduevov kaT £Tos Tpos 49, &v TAnpwveran &1’ Emoiwy
Séoewv ;

623. Xpéos EEogisitan &1’ lowv Ernoiwy 8éoewv tvtos 30 Erdv. Mboov fito T
&pxixdv keodAcoy, &&v kafepia Béois elven 318 000 Bpy. kad o EmiTékiov 4,5 %;

624. *Epmropds mis Edavelofn 45 000 000 Spy. & &vaTokiopd kot E7os 5 % -
‘Edv mAnpavr érrjotov xpewAuotov 3 000 000 Spyx., pera wooa Etn 6& EEopAnti
TO Xpéos aUTol ;

625. “H tEceAnois ypéous mpémer v& yivy es 20 Etn xpewAuTikGs. Kafepia
86015 (Ernoia ) 6& elvon 46 130 000 Bpy, B& apyion & 1) wAnpowpn peTd 16 Sov
ETos &d ToU Saveiou. Tldoov elven TO &pyikas Saveiobév mogdy, Gv TO émiTdKiov
eivan 4,5% ;

626. Kpdros &8aveiofin moodv T1 wpos 3,75%. ‘H XpewAutiki £§6oAnaisTou
apyeTon 3 ETn peTa TNV ouvawiv ToU Saveiov kal 8& wAnpvetan 158 800 000 Spy.
étnoicos Emi 10 £1n. TTdoov fito 76 Baveiobiv Toodv ;
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627. Xpéos & 1,5 BroekaToppupicov Spy. TpeTel v EEo@ANET Si1x 15 fowv &1~
olwv Bdoewv &pyoutveoy 5 Ern petd ThHY oUvayw ToU Savelou. Tldoov 8 elvan
& Ypewhuotoy, &v TO EmiTéKiov elvan 3,75 %;

628. Tlpds Troiov émTékiov Tpimer vk 2EogAfion TiS YPEWAUTIKES B&veloy
20 000 000 Spy. 81 16 éTnoicv ddoewy &k 1 780 300 Bpy. Ex&oTnv;

( AvtikaBioTdvTes els THy ebpebeioav EEloway eUpiokopev

* 1 _ 20000000 (1)
T T(l+7)"® 1780300’

‘H tEicwors adlrrn Tepiéxel TOV &yvwoTov T els Tov 170y Padudv. Ak ToUTo 1
AUats alrfis Bev elvan yvwoTh kal kaTagelyouey els TTpooeyyioes. ToO mp&dToV pé-
Aos Tfis EEio0doEms B elvan peyoUTepoy, oov T T elven pikpdTepov. "Edv dvTi-
kaTaoTaff) TO T pE pikpdTEpov &p1BUOY TS InTouptvns Tipfis Tou, To Eaydpsvov

65 e Al 20 000 000
& elven peyoduTepoy ToU ognans

Oérovtes T.x. T= 0,04 eUpioxopev

1 1 1
0.0 (1= 10am) = (1~ 1080 2>
806 & ToU Beutépou wious Tiis (1) ebpiokopey 11,234, ©érousy Ao1Toy TP T=
Thv EnTouptvny TipnY ToU T).

629. Korifead mis &l 5 ouvexd Ern mpods 49, els THv &pxhv Exk&oTou ETous
woody T1 Kol elotwpatev B £t petd THY kataPoAfiv Tijs TeAeuTalos kaTabicews
20000 000 Bpy. Tléon fito 7| kaTddeos ;

630. KataBiter Tis els THv &pyfv éx&ortou Erous 1 250 000 Bpy. ¢l 7 Etn
Tpos 6 %,. T ooy & elopddn els TS TéAos ToU Swdexdrou ETous &Td THs TPDOTNS
koToBETEWS

631. TIpds Troiov EmiTékiow &kTe ETfioion kerradéors &k 1 000 000 Bpy. &xkdoTn
&moTteAoUv Tooov 10 200 000 Spayudv ;

632. Tléoai karaBioeis &k 1 000 000 Bpx oi dtroicn yivovren els TO TEAoS &xa-
orov Erous, &maaTtoUvTan, Tva &moTeAeoff Troodv 2 457 639 000 Spy. ToU émTokiou
&vtos 5 —%—%;

633. AwaoUton Tis vé elopdEn peT& 5 Ern wooov 10 000 000 dpy. "AvTti Tou-
<ou EmBupel va dlopdrr els TO TéAos ékdoTou TGOV 5 ET&Y TO aiTd TaVTOTE TTOTSY
Totov elvan T6 Toody, T dtrolov B elowpérTy ToU émiTokiou &vros 59 ;

634. *Ogeider Tis 15 000 000 Spy. wAnpwTéas Thv Inv “lovAiou 1949. N& dvri-
koTaoTaBi fi Umoxpiwots avTn pE Tpels &AAas Tpods foas SGAANAas TANPWTERS
<hv 1nv "lovAlov 1950, 1951 kai 1952 (&miréxiov 6%,).

635. Mk réoas EEapniadas xpewAuTikas Booels 6& E§opAn8f) S&veiov 20 000 000
Bpy. t&v & &vartokiopds yiveran mpos 3%, xad’ Efapnviav, TO 8t XpewAlolov slvan
1 000 000 &py ;

636. Suviiye Tis Bavelov XpewAuTikdov 25 000 000 Bpyx. Tpods 7% tfogpAnTéov
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tvtds 8 Erdov. Tpels pfjvas pera thv KarafoAfy Tiis TEUTTTNS XPEWAUTIKTS SooEws
8iAe1 v £Eo@Anion ToUTo EE SAokAfpou. Tldoa Trpémel v& kaTaPdAT ;

637. *Edaveiotn Tis Tov ATrpiAtov 1942 roodv 20 008 000 5py.E§opAnTéovivTds
20 érddv Tpos 6% . KaTaPdAAwy kavovikds T& péxpt ToU 1950 xpewAUcia emifupel
v Inv’OxrwpPpiov 1950 va éEogArion TO Y péos Tou TeAei ws. Ti rooov f& xperaodii.

638. Aid TToowV YpewAUTIK®Y Sdoewv EogAsiTar Saveiov 100 000 000 Spy.
Srav 1o EmiTokiov slven 79, Siariferon 8¢ &rnolws ypewAloiov 10 000 000 Spy.;

639. Tlpds Trofov émiTédkiov Sdveiov 250 000 000 Bpy. EogAeiton évtds 15
t1oov 81’ Ernoiwy Xpewiuaiwy 24 553 000 Spayuddy ;

640. ‘Evonpeia Tis BUvaron vk Siabion Ernoiws ¢k THY kepd &y atriis 10 000 000
TMoiov ke@&Acuov SUvaTon va Saveiodi] Siabértouoa éml eikooaeTiav TO &vwoocdy
81& ypewAUoiov ToU Saveiou ToU émiTokiou 6vros 5%;

641. Elotrp&rTel Tis & piav revraeTiav kai els 76 péoov éxdoTou étous 210 000
ExaToputpia Spaypddv aifavoptvou ToU TrogoU ToUTou &Trod £Tous els ETos KaTa
7,5% (&veu &vaTtoxicpol). Kartd Tnv émopévny mevtoeTiav slomparTer dpoics 1O
TrponyoUpsvov ooy 210 000 ékaToppipria nUEnuévor KaTd TO TpiTOV aUToU, Evéd
&md mevroetias els mevTasTiav §axoioubsl 1) alifnoils ToU TocolU katd ToOTplTOV
ToU &pxixkoU kal KaTd 7,5% Ernoiws ( &vev dvarokiopoU ). TMooov O& elompagnels
T6 TéAcs Ths 1ns, 2as, 3ns, 4ns mevraeTias, &v dvarokifeTon Kat’Eros Trpods 59,

MeplAnyig nepieyopevwy kegpaialou VIl

“Oplopog aptBuntindg mpoddouv (alfouvoa, ¢bivouco Trpdo-
Bos, &v 1 Sixgopd ©| 6 Adyos alriis @ Y0 1) (0 ). O vicoTds Spos
T=a-+(v—1)w (x = mpdTos, w 1 Siapopd). ‘H Trpdodos dpileTan &v
B0B7) & TrpddTos Spos, N Siagopd kai TO TAffos TEV Spwv TNs.

‘Opiopos TapepPoriis v Spwv &pibunTikiis mwpoolou petall &-
p1Budv «, P. "Exouev w;, = (P—a) : (v+ 1), &v w, elva 1) Siagopd Tjs
Trpoddou. ’1Bi16Tns TV Spwov &p1funTikiis TTpoddou «, B, ¥,... KA.T,
elvon x+T=pP+A=y+x,...

*ABpolopa T TOV Opwv &piBunTikijs Trpoddou = (a+T)v: 2
N2 = [2a+(v—1)w]v:2.

*Oplopdg yewpeTpinyg tpoddouv (&moAUTtws alfouca 1 @fi-
vouoq, &v & Adyos aUThis w elvar || ) 1 7 ( 1).

‘O viooTds 6pos T = aw” !, o & TpddTos Gpos, w 6 Adyos.

"Av o, B, ¥,--- K, A, T elvon yecwpeTpikn TTpdodos ut Adyov w,
elven P2=ory, PA=yK=aT.

TTapeuBoAt) v Opwv yewueTpikiis TTpodtou peTagU dlo &pibudv

v4+1

o,PB. ‘H oxnuaTifopévn wpoodos B& £xn Adyov w, = VB : a.
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*AbBpoloux v Spwv YewPeTpikTis Tpoddou «, B, Y,.-.K, A, T, T
= (oo’ —a): (w—1) = ((w—a): (@—1) = %ﬂ—‘;i’m *ASpoioua

= 16 Spwv 9OIVOUCT)S YEWUETPIKTS TTpodBou (uE &rreipov ATBosSpwov)
St S

l—w

‘Oplopdg dppovixfis mpobddou (&v ol dvTioTpogol TMOV Spwv
s &moTteAoUv &pi@unTikiv TrpdoBov).

‘Optop.dog Aoyapibpov dpiBpod Gg mpog Raowvy 10 ) tov &pr-

: T e : et :
Buov e(e=l+T—rl—_2 ;—mq—...). O e slvan &oUppetpos kai

UmrepPaTikes (kaboos kal & w=3,141...)

IB16TnTes TV Aoyapifucwv. TIas &piBuos A ) 0 Exer Aoyapl-
Buov BeTikdv pév, &v A ) 1, dpvnmikdv 8¢, &v A { 1 ( &pvnTikos &pi1fuos
Bt Exel Aoy &pIBHOV TIpay HOTIKOY ).

Aoy (A'B)=AoyA-+AoyB, Aoy (A:B)=AoyA—AoyB, Aoy (AY ) = vAoyA.

XaopaktnploTikdéy AoyapiBuou. Tpomt dpvnTikoU els &v pépel
GPVTTIKOV.

Al 4 wp&eris pé &piBuous Ev pépsl GpunTikous. Aoyapifpikoi
Trivaxes, xpfiols aUré@dy. *Epoappoyal 16y Aoyapibuwv. *ANAcyn TS
Bdoews cuaTnpaTos Aoy apifucv.

‘Oplopdg éxbBetindv €Elowoewy (ol omolar Exouv &yvwoTous
els ToUs éxBéTas Suvdpewv). AUois éxBeTik®y €610WoEWY.

2uoTnuaTa 2kBeTik®V 61ocoewy Kol AUcels aUTév.

‘Oplopdg AoyaptBpixig éElcdcews. NAUoeis AoyapiBuikdy £81-
OWTEWVY.

‘Opiopdg Tob dvatoxiopob. ‘Afix Z kepaAaiou o dvaTtokifo-
pévou &l Etn Z = a(l1+71)Y, T = ToKos mi&s povados eis piav X POVIKT|V
povéda. Elpeois ') Tol Z, B') ToU «, y') 10U v (Trepimmrooois kab’
flv 76 v Bév elvon &xépanos, Ote fpapudleTal © TUTTOS

F=a(l+T) - (1 + n7:360).
TMepimTwois &varokiopol ke E€aunviav T3 =V 1 + 71, mepitrreo-
4
o1s &voToKIopoU KoTd Tpipnviav Ts = \ﬁ—}- 1.

‘Optopog mpoPAnpdtwy lowv xatabéocewv. Tehikn &fia Z
iowv korabéoewy a peta vEM T = (I+m)a [ (I4+T)*—1]: 7 (&v 9
éxdoToTe KaTdBeo1s yiveTon gis THv &pxnv THS Xpovikis Hovados ) §
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A Z=a [(1+7)" — 1] : T ( &v 1) karabeois yivetal els TO TéAoS TTis ¥po-
VIKT]S povados ).

“‘Oplopdg ypewAvoiog. Tumos eUpéocws ToU ypewAuciou x
elva T o) — 1] :7v—a( 1)
i yevikeorepov x[(1 + TVt 1—1]:7=a(l + 1)V, &v f} TPWTN KaTa-
PoAn xpewAuciou yivetan k E&tn perd THY olUvoyiv Tol Saveiou «
TrocoU Sicx v £t (v ) k ) pé T TOxov wds povados eis Ty povada Tol
Xpovou.
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KEPAAAION IX

A’'. IAIOTHTEE TQN AINOAYTQN TIMQN EZXETIKOQN
( IPATMATIKQN ) APIOMQN

§ 229. * Qs yvwoTtéy, &velval & ) 0, f a = 0 Exopev || = a, &vdd
&v a{ 0, |a|=—a. TT.y. {15|=15, |—6|=6, |0]=0.
Aia 1o &rroAUTous Tipds (TrpayHaTIKGY ) &piBudv Eyouev TAS
£ENs 1816 Tas -
In "Eoteo m.%. © —12. "Exouev |—12|=12=|12|. *Emions |—7]=
T=|7|. Tevikds &v a elval oyeTIKOS &p1Buds, Exouey |—a|=|al.
2a "Eotw m.x. © 15. "Exoupev [15|=15, &véd —|15]=—15. *AAN’
elvan —15¢ 15 = |15], &pa —|[15] ¢ [15], &vé |0|=0=—|0]. ’Ev yéver
gyopev Aoimov —la| £ o £ |af.
3n "Eorw ). 1 3] { [6]. TTapatnpolpey &11 —|6|=—6, —I6|=
—6 (3 (|6|]=6. ‘Opoics [—5|=|5]=5 kai- —|—-5|=—|5|=—5 ¢ |5|=5,
fiTot —|—5|=—5 { 5. Ev yéver1 &v elven |a] 2 |B], 8& Excopsv—|B]a |Pl.
AoT1 &k TS |af « |B| ebpiokopsv ( ToAAamAcoiddovTes T& PEAT TN)S
el —1), —la  —|B, fitor —p| £ —lol £ « £ |of (xaT& TAY 2aw
iBiomnTa ) ki —|B| £ —lalLacal 2IB] (€ Umobécews ), fTol
—[Bl £ o = |B]. Kai avTioTpdgws &v ioyun o, 8& Excopev |al « Bl
TT.x. elver —|—8| ( —3 ( |-8! i1 —8 {( —3 (8 kai |—3| ( |-8| 7 3 (8.

1. ATIOAYTOZ TIMH A©POIZMATOZ APIOMON

') "EoTew Om1 Cnmeltanr 1) [5+8|. "Eyxoupsv |5+-8|=[13|=13=
5+4-8=|5|4+|8]. "Eotw 1) |—15—6|. “Exopev |—15—6|=|—21|=|21|=
21=154-6=|-15|+|—-6!. *Eorew 7 |-20-}-8|. "Exopev |—20-+8|=
|—12|=]12|=12 { 204-8=|—20|4-[8|, fjTor |—20--8| { |—20|-+|8|.

"Av a, B elvar opdonpor, Exopev |a+Bl=|x|+|B|. AidT, ik
™V eUpecty ToU o+-P, TpoodéTousy Tas droAUTOUS Tiuds TV a, P
KiTeiNe, 1ol :
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‘H &méAvTtog Tipy 1o, o+ B icobrat pé o dbpolopa TV drmo-
AVTwY TPV TOV o xai B.

“Av a, B elvor érepdonpor, Exopev [a+PB| ( || + [Bl. AidTy, i
v eUpeoiv ToU o -+ B, 8& &panpéoopey & THY peycduTepav &k TGV
&ToAUTWY TIHGY TOV «, P TNV UiKpoTépay aUT®Y K.T.A. GOTE:

‘H &méAuTog Tipn Tob &Bpoicpatog elval pixpotépa tob abpoi-
ocuaTog TO®Y &moAVTWY TIdY TdY wpocletéwy, a+B (|a/+ B

*Htor yevik@s EYopev :

“Av oi a, B eivat mpaypatixoi, &xopev |a+B| = o +|[B,
v pév icétnta 8 dmochuoug (3 0), v 8¢ davicémqra &
étepocrjpoug Tpochetéovg.

‘Opoicos eUpiokopev &Ti:

loy et | 2 joa |+ loel 41 (Y -
Trv crnv iBi1dTnTa Betkvlouey xail s é&ﬁg g
“Exouev —fale @ < |al.

*Emions &xoupev —BlP<|Bl. Mg Thv wpdobeciy ToUTwy KaTa
UEAT EUplO‘KO}JE‘U —,c, Bl = a+P < la|4-[B]
| —( |} [3) =~ oa+Pp = la] + |Bl, &mopéves elvea kad
la+Pl < J:U. ; .B‘l—.a« - |B], dnAcdt [a+Bl <« la|4-IBI-

B') O& deifwpev 81t : |a 4 Bf » ||x|—[B]]. “Eyopev :
laj=la+p+(— 13)1—1 (c+B)+ (Bl < la+Bl+|-Bl=|a+Bl+IBl,
Ator || = |la+PB|+IPl, tmopéves |al—|B] £ la+Bl.

‘Opoicws Exopev B|=|P+a+ ()| < la+p|+|—al=|a+p|+|x]
kai |Bl—|al = |a+Bl, &pax —(lx|—IB]) < |a+Pl-

’Ev yévert Aormrov Exopev |a+PB| x ||al—|Bl|- ‘Emwions Exouev
lae—Bl=la+ (P  |la|—|—Bll=lla|—IPll (fvexx Tiis TponyoOULEVNS
oxtoews), fitot |o—PB| ~ |ja]—IBll- * QoTe yevikds EYOMEV

P = [lex|—IBlI.
Y') "Av eival [x—| a, Y—w| {a 6& Seifwpev 8Tt [x—w (2a.
A16T1 peTd TN Trpdofecty TGV Sobelod@y GVICOTITWY KaTd MEAN
eUpiokopsy  [x—y|+|y—w| ( 2a. AN glvan [x—o|=|(x—w)+ (y—|
~ [x—y|+ly—o] € 20, fiTor [x—w] { 2ax

"OTav YpnoipotoloUpsy ThHv i8idtnTa alTry, Aéyopsv ouvn-

Beos ST1 &rcAeipopey TOV W K TAV X, W, w peTaEU TGV dobeioddv &vi-

gOTT|TWV.
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2. ATIOAYTOZ TIMH I'INOMENOY APIGOMOQN

“Exouev  [8-7|=|56{=8-T=|8}:|7]. ’Emlons [|-5-9|=|—45]—45-
5:9=|-5}-|9].

‘Ev ytver |oeB|=|al-[B], 81611 cloidnroTe kei &v elvan of oyeTixoi
&piBuol o, P (dudomnuor ) Etepdonuot), Sik v& edpwpey TO YIvOpevoy
TV, B elpwyey TO y1vousvov TGV &MoAUTWY TIUGY TV o, PiccE A,
nTot :

‘H dndAvtog Tipd) ywopévou ioobral pwé T6 yivdpevov tdv
GTOAVTWY TILOY TOV TapayévTwY.

3. AIIOAYTOZ TIMH ITHAIKOY AYO APIOMON

; a 4 - a (o S 3
Eortw 5 BOa Beifwpev OT1 = | =18 =lal i 1Bl (B s=0).
4 - o o - =
Ao, Gy TeBf) — = w, Exopev a=B - ®, |« B-w]=IB| - |w|
o

a a (= ¢

‘Emropgvers [w| = —, fltol | = — = |af : §
B p p P

4. ATIOAYTOZ TIMH AYNAMEQZX APIOMOY

“EoTtw 6T Exouev |a| ¥, Sou v dképatos ((v ) 0).

”EXO‘UEVQ VI = ot @t oM =|a.a...ax|=|al o ,CK = |x
2 = = L 2 Pt 3f : T - 1
Av Eywpev |a—Vl], 8& elvan Ja— V| = x|~ V. A1dT1 elvea o' —
5 1 1 S ot
V] = [——| = - o el o= = {e—
v ay v

B'. IIEPI AKOAOYOQGIAZ APIOMOQN

1. OPIZMOI

1

§ 230. o'} Tuyaict apibjol arw. i 3, -5, —6. 12, 7. —

2
EkaoTos TGV Omroiwv &uTioTolyel els Eva &pIBuoY TTis QUOIKTS Celpds
TV apibpddv 1, 2, 3, 4..., Aéyousv 0711 dmoTeAoUv piav dxkoAouliay &-
p18pGY. Zuvnbws ExaoTos TV SiBouévwov &pifudy &md ToU SeuTtépou
kal £6fis yivetar &mO TOV TrponyoUpevdy ToU KaTd Tiva GPICUEVOV
1 1 1

TpoTTOV Y. Oof 1, S B e
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Atd ToDto dxoAovBia &plBpdv xaleltar TO oclvorov &pt-
fudv dvtioTolyoVvTwyY Eig TOoLg &ptBuolg 1 2, 3, . .., éaotog
T@vV 6moiwv ( &mwo tob B’ xai €E¥g ) yivetar éx Tod mponyovpé-
VOU TOU ®aTtd Tiva GOplopévov Tpdov.

Ol &moteAoUvres THv droAoubiav &piBuoi Afyovtan kal Spor TS
axoAoubias.

B") 'AxociouBiac Tis &piBudv Afystan memepaouévou mAWBoug
N memepacpévn péy, &v &moTeAfitar &md Temepaopévov TATBos
Spwv, dnépavrog 8¢, &v els mavTa dxépaiov (BeTikdv &piBudv) dvTi-
oToixf] els ToioUtos Tijs &koAoubias, Ote alrn Eyst &meipov TARBoOS
Spwv.

TMapiovavopev oupPolikdds Tnv dxoloubiav pé (x,, X., X,...)
7| ME (X, ) xai Aéyopev T} dxopoubia Tév &piBudv fij T&v dpwv x, ,
omrou UtroTifeTton &T1 TO v=—=1, 2, 3,... TT.x. f| &xohoubia TGOV Spwv

1 1 1

(xv):( )elven (Stav v =1,2,3,.) 01 1, —, = P

‘H dxoroubia tdv Gpwv (Xy )= (2¥) elven /421, 22, 23,..;2¢F ... (2)
"Eav éxowpev (x, ) = (v_:! ) ol Spor Tfis dxoloubBias elvan
1+ 24T i . 2 By p+1

B e =2 B e i PRI D e e ()
—1yv—1
Eav &xopev (x, ) = (( 13 ), oi &pol Tfis JdxoAoubBias siven
L0 s o iy e ot e : Y51 3 :
(7 1)7'777 r ( = _2)“- e ) ( 3) z ’ _(_'4)—'_) ( 5) b feielicy | nTOl Ol
1 1 1 1
il Lonls s )
"Eav sivan (xy ) (—v), oi &pot Tiis droroubias elvan
-1, =2, =3, 4,... (5)
‘H &xoAoubia Tév Spwv (X, ) = (1 - %)v &TTOTEAEITal €K TGOV
e e & e el 4
(1) (1o ) (1 (L e
= 5 = 9 64 625
fiTol €k TGOV 2 = 3 Fmer (6)

y') 'AxoAoubia Tis AfyeTol TeEplwplopévy &GV 1) ETTOAUTOS TIUM
fkdoToU TGV Opwv TNs elvanl pikpoTépa 7y fon &pifpol Tvos (A ) 0),
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Atol &v slvan |xy | 2 A ) —A £ Xy = A, &1 & A kadeiTan ppaypoc
7| ppdypa TOV CTOAUTWY TIUDY TGV dpwv Tijs &koAoubiacs.

*Eqv Umdpyn &pifuds Tis A; ToloUTos, oTe V& EXWUEY Ar L Xy ,
& A, koAsiTon dptotepdg T TPdg T xATwW Ppaypdg ThHs ExoAou-
Bias (xy ), &v® &v Umépyn &pibuds Tis A. ToloUTos, oTe va elvas
Xy 2 As, 6 A; xoAeiTcn SeBtdg f) mpog T& v Ppaypdg TS Grro-
Aoubias.

T.x. &ix v (1) éxousv—i— {1, fitor f) 1 elven gpayuods alris
Tpds T& &uw' @paryuos TauTns elvan kol mas &pBuds k ) 1. Aix v
(2) Exouev 2 £ 2, xai elvar ot TEpIplouévn PSS TG &PIOTEPQ.

{(=1)v—] I+1] g =
Ak v (4) Exousv g—lgi——_ = ;_Tlié 1 ki elven oOTn TrEpIOOPI-

outvn Tpds T& Sefidk. Ak THv (5) Exopsv —v £ —1, 10 88 —1 elven
PporyHOs TaUTns TTpOs T &ve.

8') *AxohouBia Tis (xy ) AéyeTar povotdvwg abBovoa 7 ¢Bi-
vovon, t&v Si1& TévTas Tous Spous oUTiis EXWHEV Xy £ Xy T
Xy A Xy GvmioTofyws. OUTtas &k T&v &vwTépeo droAoutidv 1) pév (2)

elvon povoTdvews alifousa, S16m elven mx. 222, 1 2¥ {2V -2 2v (
: . 5 N e 1
2v+1, 1) 8¢ (1) efvan povoTdvws pbivouca Emeidn) elval — ) Vi i

Iopatijonois. 1n. *Axkoroubia Tis (xy ), Biax ThHv Smoiav 1) dix-
popd (Xy31—Xy ) elven oTafepd A 50, elven &piBunTikn Twpoodos,
ofouox pév, &v A )0, obfivouca 8¢, &v elven A (0. Tlx. 1 543,
5+32,..., (5+3v),... &1 A=x—%xy.11—X, =54+3(v+1)—(5+43v)=3.

2. *Axohoubia Tis dpifudv GeTikdv (X, ), Six ThHv Omolaw Exo-

pev TrmAikov -)5;'-*3— oTafepov=co=1, elvan yewpetpikn Trpdodos, ab-
v

albe ) 3 P o B 6
Eovea utv, &v [A|) 1, @livoveax 8¢, &v A[ (1. Thx. N -7 7
- b & ey, L 05 Sl
Elval YeEWH. TTPOOOOS EXOVOT W = TR E N T

2. IIOTE MIA AKOAOYOIA APIOMON TEINEI ITPOX TO MHAEN

§ 231. o) “Eorw 1§ &mépavros droroubia (ﬁ):l_‘o, e

1000
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'Eav OoBévros oiloudnmote &pidupou, T.x. 0,0000001 Buvdpeta
v& sUpoopsy Opov Tijs axoAoubias, doTs EKaoTos TV EMOLEVWY TOU
( &meipcov €ls wARGos ) va slvon &moAUTws pikpdTepos oioudrmoTe

Sobévros dpifuol m.x. ToU 0,0000001=¢, voTe Afyopsv 611 1) (%;)
Teivel eis TO O xai cupBolAilopsv ToUto ou-rc.ag( T ) 0q op( IOV)

=0. Tlp&yuar: Ekaotos T&Y Gpwv petd Tov 0,0000001, oif 0,00000001,
0,000 000 001,... eiven pixpdTepos ToU & kai olTws Exopsv 8T

(%)ﬂOﬁop(%;):O.
‘Emrions 1 axoAoubBia (—(_IVL_])=1, —%r %-; —41--r ‘;*'

(Gix v=1, 2, 3,...) Teivel eis 6 undev, 8161 &v i ) ) &arOAU-

900

G gy eyl 1 1 . ALl
TOS TIUT) EKAOTOU TV OpwV 53’ — 555" elvon pixpoTépa ToU 500

‘Ev yeEver Aéyouev OTi amépavrog dxolouBin épbudv ( x, )
— 0 7} &xeL Bprov 106 0, &v Sobévros oloudrnmoTte &piBuol € ) 0,
(boovbnroTe pikpoU) Suvdueba va eUpwusy &AAov 1) 0 xod Ské-
patoy TooUTov, DOTE V& EXWHEV |Xne| (&, [Xneqa] (&, [Xneg2l (& fiTO1
Xy | { € 81 m&oav dxepaiav TIuNY TOU v N 1. .

p’) "Eotw 7 &mépavros droroubia (x, ) = (»1_2?‘_‘_ s Six v =0,
1 1 1

F — —_—1 e

A R S
"Av 5081 £ ) 0 kai G8Acouev v slven [x, | (&, &pxei v elpoopev TO v,

1: 2: 3:---: T’]TO[ ﬁ

S Sy e T (v_:l)e Cof EIE Y, w1 -1,—:5
Kal v ) —hlﬁ —1.
Ve
" Qote Bia TGS dxspaias ToU v ) —V-L-—? —1 S Exoopev | xy | (&
]

Kai éropéveos 1) Sobeioa droAoubia Teiver eis 16 0 A Exe1 Spiov 16 0.

Y') Neyouev OTi dmépavrtog dxolovBia &ptBudv x teivel # &-
X€L Splov TO dmelpov Kol onueicdvopey ToUTo pé (x, y—20 7) op(xy )
= oo, &v Sobévros oloudrjroTe &pi1Bpou M ) 0 ( doovdATroTe uEy&Aou )
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Suvapsfa va eUpwpev dAAov dxépaiov Hm ) O ToloUtov, doTe Bik
v ) Hm v Exwpev x, ) M.

M.x. 1| dxotoubia 1, 2, 3, 4,... Teiver gis TO co. AéTI &v ).
M=315 687, éyouev H=315 688 kai &ix v ) 315 688 =lvan oi 31 5688,
31 5689...» 31 5687- fjtor 1) éxoAoubia ( Xy )—=cc 1) op(xy ) = oo

Néyouev OT1 dworovBia Tig dptBudv (x, ) Teiver 7 &t Eyxer
ptov 4plBuov wprouévov A. v 7| dxoroulia ( x, — A )—0.

M. A dxohoubia ( xy )= YE1 (Bi& v=1, 2, 3,...) Teiver els T 1.

A16T1 1) droAoubia (v:l —1 ) — 0. Tlp&ypaTt Exouev ( v-:l —1 )

—\l—}— kol 7 (-!—17) — 0, &pa (\-'%l) — 1.

‘H dxoloubic 5Lr 5%'”- 57};}_,.,. Exer Opiov TO 5. Aiom
1 Sl 1 1
dxohouBicc 5 — —5, 5 — —5,. = —5 ..y ATOL T 5 et
yoe EXEL 6plov 1o 0.
1 ; e > , 1 2 = =
Quoiws 1 &xoAoubia —11, —I11 i —11 = — 5 e Exe
2
Epiey w —12, Aibm @ I8 o 1l e don il

(—12), firor1y1, —;—' %r —i—, gxel Opiov To 0.

3. IAIOTHTEZ TS2N AKOAOYOINN

«’) 'Eav ) &mépavros dxodoufia apibudv (x, )—0, TOTE 0
x, |—0" kol dvTioTpogus. ToUTo EmeTan €k ToU Spiouol, xab’ Ov 1
dxoroubia (x, )—0.
B') E&v f dxohouBia (x, —0), TéTe 1 (-{_\_—)m
Xv /
*EoTtw &pifpds M >0 ( doovbrmroTe peyddos ). Aéyopev OT1 U-
Tl'C(pXEl d&p1Bpds nm) 0 BeTikds dképaios, dote Sidk nm) 0 va elvan

‘—— ) M. TTp&yuaTl, &eol (xy )—0, Umapye &piBuds nm) 0, doTe &v

U}T]M, V& Exwpev Xy | ¢ _[\!T’ dpax elvanr kai Mejx, | (1, 1 M (,\v -
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AnAabn &i1x v ) n, Exouev }%; > M. OUtews, 1| pév dxorouBia
e ! 1 iy .

(1,4 5 e 3)—0 A 8 (I, 4, 9, 16,..v2,.) —o0.
EdxdAcos dmmodeikvietal kad 671, &v op(x, )=o0, 7 (—:—)-—»O

Eqv (xy ) — 0, kai (Ax» ) — 0, &v A orabepd mwoodtns. AidTy,
&poU |xy | { € Bix v ) n, 6& elven |[Axy | = [Al-|xy | ( JAl-g, TO B¢ [A]'e BU-
vatal v& yivn doovdnmote pikpov, Stav yivetar TO € Soov BfAopev
wikpoy, fjtor (Ax, ) — 0.

¥) ’Eav ai dxorouBica (x, )— 0 fop(x, )=0, (=", )—0 7
op(x’y )=0, 8 elven :

lov. (xv +xh)— 0 f oplxy F x5 )=0,
2ov. (xy, — x'y)—0 fj op(x, —x',)=0.
For (xv - xv)—0 ) oplz, <x'y )=0.

lov. AT, &v Béocwpev x, + X'y = g, , B Eyxwuev TTpogavdds

Wy | =1xy + x'y | = [xv | + | X'y |’Edv 5067 &pi1Buds €)0, 8& elvea xai

% » 0, Buvdpeba 8t va elpouey dva &va &piBpov my ) 0, ne ) 0, doe

V& Eypev |x, | (% Six v ) ny Kad X7y | (% S1& v ) ne, &oolU (x, )— 0
kai (x'y ) — 0. "Av trapooTadi] pE 1 O peyaAUTEpOs TGV 1), T, B&
Exwuey Bi&k v)In TO |y |2l Xy [Hix'y | (-;— - %=E, fiTot |y, |—0,
dnAadn (xy + x'y ) — 0.

20v. ’Emaidn elven |x, —Xx'y | =xy + (') ) |alxy [+ =Xy [=
Ixy [H1xy L fiTorxy — X'y | 2 Ixy || X'y | (& EreTon 6Tt kad (Xy —X 'y )
— 0 1 op (xy—x")=0.

3ov. Mpopavdds £xouey [xy-X'y | = |xy | - [x'y | kel &v e ) O elven kad
Ve )>0. "Av Aormrov Sofévtos ToU e) 0 eUpeBolv of 1, )0, n. )0
ToloUTol, oTe v elvar | xv [ Vel Six v)n,, xai|x'v [( Vel 81& v ) n,
T 88 1 TrapioTaYT) TOV UeyCAUTEPOV EK TGV My, T2, B Exoouey Bidk v ) 7
18 [xv | (Ve wai |x'v| (Ve "Apaxad | x, | | x| (VE - VEI ==

‘Emropévess elvan |x, |- | X'y | (g fiTor Exopev (x, -x'y ) 0 — §
opixy Xy )y =0,

21
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TT.x. &v éxwpev Tas akoAoubias 1, 5! g e Kb 5
1 iy vl ) p : ) . < 1
S50 gy EKGOTN TGV OTroiwv Teivel s TO 0, ToTte 7 (li —2—)'
1 1

1 : : 5 0
S5 Telvouv gig To 0.

'Aoxfioerg

642. N& eUpebfy els kaTdTEPOS @payuos Tiis dxoAoubias 1, 3, 9, 27,....3V,..
Yrdpye memepacpévos &pibuds, doTis va slven duddTEpos @paypds Tijs &xkoAoubias
TouTns Kal Siocrd ;

643. Al dxohoubBian, al dTrolon Tefvouvels TO + oo, Exouv &vwTépous peTayoUs;
Mot ; *H dxodouBia —1, +1, =1, +1,..., (—1)¥ ,... Telver Trpos &p1Bpdv Tive;

644. Na elpeff :

') ‘O 1005 &pos Tijs &xohoubias 5, 100, 1125,...,v2:5v ,_..

9 27 v

BY) ‘O 5es » » 2—. ) ———yy ——— 3

2' 201 V31 Vv i—y

. 3 v+ 3

y ot SR » 5 o e
y) ‘Qies > 4 o L 5 T |
1
645. Aideton 1) axoroubia 1, I 35..--. :2.... N& elpefi) &pi1Bpos n, doTe av
v) N, v& EYwWHEV % ¢ 0,35. ’Erions v& Eycopev —{_; ¢ 0,00001.

646. Acifate 611, &v (xv )—af] op(Xv )=a, (Axv )—Aa §} op (AxXv ) =Aq,
&v A orafepd ToodTns. Aelfate ST &v (Xv )—a fop (Xv )=, X'v)— B
i (opx'v )= P.

lov) Téte (Xv + Xv )—ra+P 7| op(Xv + X'v )= opxv + opx'y .

2ov) Elvan (xv - X'v )—aP fjop (Xv - X'v )J=aP=opxv - opx'y .

3ov) (\‘_)_> i op(“ ) L= R S (o)

B X'v B opx'v
; Syl ; 1 2 v b o !
647. Aldeten 1) dxoroubia 6 o 6 R 6 o Né& eUpeBi)y &pibuos n )0
QoTE, &V v X 1), v& elven (64 = v I | —7] € 0,0025.
i
648. levikedTepov eUpeTe TOV 1), OoTe v elvan | 6 + U_V T 7|{s 6OoUE )0

SdoovbriTroTe pikpds. T oupmepalveTte Tepl Tiis peTaPAnThs, ) dToia AcppPéver Tas

Tipds TS dkoAouBias Talrmns;
1 1
649, AibSovran al dxoroubicn xv= 5 = Kol yu= 6— 5 AcifaTe 6T

2"

avUTan Teivouv els Tous dpifipous 5 kai 6, 6Tav v—s> o Kai p—> co.

WnoionoiOrke amod 1o ivotirouto EknaiSeuTikrg MoAmkrg




323
4. IIEPI OPIOY METABAHTHZE IIOZOTHTOZ

§ 232. “Opwopoi. ) ’E&v peraPAnTn Toodtns, fotw X,
Aappdun SiaxBox1kdds s Tiuds Tous Opous Hids &mrepdvTou dxoAoubias
&p1Buddy (xy ), Aéyouev ST Gplov Tfs x elven 16 0, &v (x, )—0 7
op(xy )=0, onueicwvopev & ToUTto pé x—0 7 opx=0.TT.x. &v 1| x Aap-
1 EE i R 1
B R s
o1t x — 0 7} opx=0.

Pévn Tas Tipdas 1, .., ee1dn elvan (%—)—r 0, Aéyopev

B") Néyouev ST Spiov peTaPAnTils x slven &piBuds Tis dopropé-
vos o, éav 1 X AauPdvn Siadoyikdds s TIpGS Tous Spous Hids &Trepdv-
Tou droroubias &piBudv (xy ) kad | (xy —x) — 0 1) op(xy —ax)=0.
Znueicdvopsy 8¢ ToUto pé (x—a) — 0 ) x — o f| opx=«a.

F

"Av X — 0 7} opx=0, T6Te kad kx — 0 fj op(kx)=0, dmou TO
elven &p1Buds Tis dplopévos (oTabepds). Aot Stav f| x¥ — 0 f
opx=0 kal 1| kx — 0 7} op(kx)=0.

’Ex ToUtou &metar 611, &v X — a 1) opx=0q, TO KX —> KX fj
op(kx)=ka, Omou k TrapioTdvel Opiopévov Twa (oTabepov) &pi-
Budv. Admt Otav x—a, 170 (x—a)—0 kol k(x—a)—0 7 (kx—ka)
—0, &pa kx _, K T op(kx)=Ka.

Y') Néyopsv O Sprov petaPAnTiis x elven TO &meipov (oo ),
&v 1) x AapPdavn Siadoyikdds T&s Tipds TGV Opwv &TrEpdyTou dKoAoU-
Bios apiBpddy, f| Smrola Teivel el TO &melpov, TO onuelOvopEy B g
X — oo 1) opx=oco" elval rpopaves 671, &v x —> 0 ) opx=0, B& &yco-

3 = 1 s : o | % 1
HEV TO — —> o0 T} op — =00, Kad &VTIoTpogws, &v — —o0 7 op — =00,

Ba Excopev kal x — 0 ) opx=0.

5.IIEPI OPIOY AOPOIZMATOZ, TINOMENOY, TIHAIKOY, AYNAMEQRZ,
METABAHTQN IIOZOTHTQN

§ 233. «’) ’E&v x — o §) opx=q, Y — P 7| opy = B, TOTE
(x+y) — (x+P) i op(x+y)=o0px+opy.

AdTt &v X, kKad Wy, elvan ai dxolouBiicn T@vV Tip&Y ToU x xkal
gmre1dn ai (xy —a)—0 kai (Wy —P) — 0, xai 1 (xy +y»—a—Pp) — 0,
fitor Exopev (x+y—a—P) — 0, &pa (x+y) — (a+P) A op(x+y)=
opy—+opx. ‘H i816Tns alTn loyve 81" doaodnmroTe peTaPAnTas X, W,
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w,... Exovoas Spia, &AN" STav TO TATIBos altTdy elvan TremEpacpévov.
Ao, &v Exwpev Ty, TO &fpoioua pé &mreipov TrAfiBos TrpocfeTéwv
L5 1= 23 o gt ~+..., &TToU X — oo 1) opx oo, TO —]——>Oﬁop K =0.
X X h. & b 4 X
‘Emropévads TO &Bpoioua TdY &meipwv TO TrATIBos TrpocfeTéwov O& E-

Tewe wpos TO 0, &v loyuev 1) i816Tns, évé 16 &fpoicuax ToUto (ToU x
> i 2 ; e i e o
aU€avoutvou Binvekds ) SUvaTal v avTikaTaoTobf UTro TOU == g

P) Ay x—0 f opx =0, ¢y — 0 f| opy = 0, 8& Exwpey ki
(xy) —0 0 op(xy) = opx - opy. A1dT1, &eol x —0, w —0, &av (x, )
wad (yy ) elvan ai axoAoubicn TGV TIp&Y ToU x kal W, O& Teivn ékdoTn
ToUTwv els 10 0, &pa kai (x, W ) — 0, fitol xyw — 0 f) op(xy) =
OpX * Opy.

"Av Exwpev X — a, W —B, émrov «, B elvan otaBepal roodTnTES,
O elven (xy) —aP i op (xy)=opx-opy=c-B. A1dTi, &ool x — «
kal Wy — B, &v (x, ) ki (yy ) elvan af drodouBict TGV Tipdy TGV X,
v, b elvar (xy — a) —0 kal (g, —B) — 0. "Apax kai 1) dxoloubix
[ (xv—«) (%o —B) ] — 07 [( xv Wy )—(apy )—(Pxy )+aB] —> 0.

"Eqopudlovtes TOV kavéva Trepl Opiou &BpoicpaTos Exouev

0p(xy Yy )+0p [—(awy ) ] + op [—(Bx, )] + ap = 0.

"Eme1idny 8¢ op(Px, )=PBa xai op (oay, )=oP, Emeton 11

op(xy Wv ) = aftaf—aP=aP fi op(xy Yy )=aP —opx-opy.

‘H 18i16tns oltn Tepl ToU yivopévou peTaPANTOV TTOCOTNTwV
ioyver kai Bi1& TeplocoTépous TrapdyovTas, &AAG TreTrEpacpévous TO
TrATfosS.

Y') To Spiov ToU mmAikov BUo peTaPANTOV TTOGOTHTWY £xOU-
oiv Spix icoUTcn pé 1O TrmAikov ToU Splou ToU SicupeTéou Bick Tol
opilou ToU diaipétou (O6Tav 16 Splov ToUTou elvan 540 ).

"Eotw 671 opx=aq, opy=R(5£0). O& Seifcouev 671 op% = SSL; =
= Aidm &v xv, v elvan dxkoAoubiar T&Y X, W avTioToixws, 9

B
) 5 ’ ; 1

elvat op(xv )=a, op(Yv )=P xai op(yy —P)=0, &palyy —P| (e= 5 B

AN Exopev [wy | - B+ (wv —P)I & [Bl—lwy Bl ked w1 )

WnoionoiOrke amod 1o ivotirouto EknmaibeuTikrg MoAmkrg
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j Y | o 1 N 1 2 - > s
Ipl— 5 IBl= = IBl, fior [y | > 5 Bl xai | el <!Fi' OUtws, ¢ &pibpos
% elvan (8e€105 ) @paynds Tfs dxoAouBias i,',.
ZxnuaTifouev TNV Siagopdv
Sl e Ll BB S St i )
g Pyv Pyv
xai mapaTnpoUpey oT1 6 ((&piBunThs ) P (xy —) —ax(yy —P) elvan &-
koAoulBicx Telvouoa els TO pndév, BidT op[P(x, —ax)—a(y, —P) ] =

Bop(xv —ax)—aop (v —P)=0, &kaoTos 8¢ Spos Tns ToAAaTAaoI&leTa

1 1 1 vt S < / <
dvTioTolyws &ml — - = —- — TO Omciov slval HIKpOTEpOV WPI-
XS Ser i pdTepov Gop
cpévou &pifuol, ToU 2 2 e ior-o (X;)E)i 0 ko opiv— -
3 ’ B iBl P Plyv ~ B Yy
o OpXv = X opx
— o) —= 5
p opygy 1 Py T opy

EvukdAcos BeikvieTor 611 &V X — o 1] opx = &, TOTE (xH ) — a¥
| op(xtt) = ot = (opx)H.

Eotw ') & p &xépaios kal BeTikds. “Exopev xH = x'x''X. "Apa
op(x* )=op(x'x"""X)=opx-0opX opx=(opx)* = a¥.

» < 5 o PREARICY 1 ;
B) "Av & u elvan &pvnTikds, EoTw p=—|v|, Exopev X~V = =i Keil
y 1 1 1
—IViy— Bt N R I e e S )= ivi = TR
op(x—M)=0p (1) = ooy = sagew = (OPX) 1 =(opx)¥ = .

L%
¥') "TAvTo pelval KAaoporTikds &p18ucs, Ty, p= --‘%a BeTouey w=x?*,

&1e (UywoUvTes T& loa els THv A BUvapiv)ebpiokopey Wyr = x* kai op(y? )

—op(x* ) A (opy)* = (opx)*, &k ToU &mroiou eUpickopey opy= (opx ) *
x K

fitol op (x ’\) — (opx) * =(opx)*. Kot Tara opVx!=Vopx!. "Av

Aorrdv elvar opx—a, T6Te op¥Vx! =Vopx'=Val.

6. MNRE AIAKPINOMEN AN METABAHTH IIOZOTHZ EXH OPION
§ 234. 'Eav ol &meipol €is wAf€os Tipai peTaPAnTHS ToodTnToS

Paivouv avfavopeval, pévouv Bt (amd Twos kal E§fs ) pikpodTEpa

Sobtvtos &pifuol, 1) ueTaPAnTn E£xer Oplov loov ) WikpéTepov ToU
&ptBpoU, fiTol, &v x, { A, 1) &xoroulia (x, ) — o £ A.
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*Eotw &mt of Tipad Tiis peTaPAnTiis x Palvouv oalfavdpevan, GAAX
pévouy uikpoTepat &p1Buol Tivos A.

"Av 6 A epiAapPdveTean, LY. METaEU TGV drepaicv &piBuddv 5 kal
6, al Tipal ToU x &mrd Twos kal £ETjs SUvavTal v& UtrepPaivouv Tivas
gk T 0, 1, 2, 3, 4, 5, dAAd B pévouv pikpoTepal ToU 6, éme1dn alral
pévouv pikpoTepan ToU A { 6.

"As Utrobécwopev Aoirov 671 & peyaAUTepos dxépalos, TOv Otroiov
UmrepPaivouy ol Tipad ToU x &mwd Tivos kai £E7s, elvan & 5. ZxnuaTifo-
tew srots &pifiobs: 5. 5,1..5;2: 5,30 5,40 5,5. 5:6. 5,7.55,80-5/9.-6.

"Eme1dn o Tipad ToU x Baivouv ab§avopeval kad elven peyoaAvTepat
ToU 5, & UmepPaivouv &mrd Tivos ko £ETjs &pifuous Tivas &k TGV dve-
Tépw, EoTw kal OV 5,7, dAA& EoTw 6T B elvat pikpoTepat .. ToU 5,8.

ZynuaTifopey Topa Tous &pibpous 5,7. 5,71. 5,72. 5,73. 5,74-
5.5, 56 5T 518051958

TMaporrnpotipev wéAw 811, &meidf) of Tipal ToU x Paivouv oifa-
vopeval kKol elvon &mrd Tivos kol EET)s peyoAUTtepan ToU 5,7 , B& Umrep-
Paivouv alrtar &rd Tivos kol EEfis Tvds &k TOV &vwoTEpw TEAEUTaiwV
&p1Buddy, &AA& Biv @bdvouv To 5,8 ( cos eidopev ).

*EoTw 6 peycdUTepos apifuos &k TGOV GuwTépw TeAsUTaiwv, TOV
omroiov UmrepPaivouv ai v Adyw Tipad 6 5,73, kad 611 alran B
pévouv pikpdTEpat ToU 5,74.

’E€oxoloufioUpsy kaf Opolov Tpomov kai 8¢ Eyoopsy Y. 0Ty
ai Tipad ToU x UmrepPaivouy Tov &piBuody 5,738426, dAA& Sev pb&vouv
Tov 5,738427, Somis Biagépslt ToU 5,738426 xard Ev ExaToppupio-
oTov. *Edv &Eaxoloubriowpsy duoiws Scov BfAopsv, B elpwpev OT1
ai Tipal ToU x &mwd Tivos Kai EEfjs TrepiEyovTal peTagu SUo &pibudv,
T&v émroiwv ) Siapop elvat fon pé piav Bexadiknv povada Tis TEAEU-
Talas Sexadikiis TéEewos, TNV Omolav Trepiexouv of €v Adyw dapifuci.

"Av TOV pIKpOTEpOV TGOV &p18uddy ToUTwV TTXPACTNOWHEY UE o,
al Tipad ToU x ( &wd Tvos kai £ETjs ) Siagepouv &roAUTws &TTO TOV
KoTd ToocoTnTx Goov BfAoupey pikpav, v éEakoAoufticwpev Socov
Béhopev B1& TOV Trpocdioplopdy TrepiocoTépwy Sekadikév wnoeiwy To U
a. ‘Emropéves elvan Spiov ToU x = a, TO Otrolov elvan pikpoTepov ToU A
7| TO ToAU igov pe A

To TeAevtaiov ToUTo 8& oupPaivn, éav ol Tipal ToU x &mwd Tivos
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kai £Ef)s Slagépouv dmoAUTews ToU A kaTa TTocoTnTa Soov BéAouev
HIKPAVY, OTE va EYXWUEV &V yEvel TO Splov ToU X - A.

‘Ouoiws yiveTton 1) &mwddeibis, &v &vti TGV drepaiwy 5 kal 6 Umo-
Bécwpey 611 & A TrepiAauPdveTar petafy dUo Sdiadoxikdv dxepaicov,
Y. TOvpkal p+ 1 (Bvdd 6 p BUvarton v elvan BeTikds 1) &pynTikds 1) 0).

Kar® dv&Aoyov Tpdmov &modeikwistan 671, €&v ol &melpol eis
mAfifos Tipad peTaPAnTils ToodTnTos Paivouv #AcTToUueval, GAAK
uévouv ( &mo Tivos kai £5fis ) peyoaAlTepal Sobévros &pibuolu B, fTol
av x, > B, TOTE 1) dxorovlia (x, ) — B ~ B.

AoT, &v Ty, o Tipad ToU x Paivouv #daTToUpevon kod elvan
TavToTE HeyaAUTepan ToU B ( &ro Tivos kal €§7is ), 1oTe ai Tiuad ToU
—x 8& Baivouv aavopevan kai 8& pévouv pikpdTepat Tol —B. "OApa B
Exwuev op(—x) -~ —B xai opx ~ B.

'Aoxfoetrg

650. N& eUpeBolv T& Opiax TV EEfis peTaPANTOY TOOOTHTWY

2 5 7/ =
et e Sl Bl i 5 lin = S
s 5 B e e &v X — 1. B 14 = av X — 2.
0 3 2 3 oy X241 5 i
Y') 3x3-L6x2, av x — 0. 8") L v x—>—2.
651. "Opolws TV EETs:
 fX—x) —2xx?, - ) 5 s
a’) x(_ﬁ—i«) avx —> 0. B eI 5% &v X —> 0.
¥ x4 Bx-+v, &V X —<co. §) —ax*+PBx-ty, &v x—> cc.
3 2 =
g) 2._\:_—}—33_1;, &v x — 0. aT’) 2 &v X —> co.
= =
652. N& eUpeSi] To Spiov -roi.‘r;:l__-, av x—>5 pé mipds ') x5, B') x})5
653. N& ebpetiy T6 Spiov Tiis peTaPAnTis 3x2—5, &v x—3, Tﬁsé + 4y,
av y—>2 xad Tiis 2w —4w—>5, &v w—>0. 'Ex T®v eUpebivTov dpiwov vé& sUpebi 1O
Spiov (3.‘{2—5—5— j_, --,’—44.}l+2w§—4m—5)-
PR N 2 B & L
654. Na& eUpebfy T0 op:ov(T e —:-4(.09). av x— o, y—>2 kai w —>3

3x2 5w 4y

655. Tloiov 1O dplov TS TUPEOTACEWS o &v x——5,0—0

xal y —> —3.
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656. "Av x—>3, Troiov 8& elvar TS Spiov TOU

a,)x‘"’—SxéjE: Ao (x_-3)___(_x—2), 8" x‘i--jxf12_

¥=3 x—3 x2_4x-+3

7. IEPI TYNEXEIATZ TQN ZYNAPTHZEQN

§ 235. “Opwopoi. "Av a xai P TapioTdvouv BUo TrporypocTi-
xous &pifuolUs ( UtroTiBepévou Tol a { P ), KXACUUEV KAEIGTOV S1do TN U
&d & Ews P TO oUvohov TGOV ( TTPayUaTIKOY ) &p1Ouddy TV Treple-
yopévewy peTaly TGOV o kai B, els Tous oo ous TrepiAapP&vovTal Kol
ol a, B kal onueicovopsy pt o...p A (o,p)” "OTav peTaPAnTh TIS X
Aoppévn Tdoas Tas Tiuas ToU B1QOTTHATOS TOUTOU, OT|UEICOVOUEY
Tolto. &g £Efjg: a .o X =2 B.

"Av Tag Tipds Ths METAPANTSs X Tas &vnkovoas eis Ev BiGoTnHX
TapioTavwpsy pE onueia wds eubelas ( TV &piBudv f| ToU &Eovos
TéY x ), TO KAeloToV SidoTnuax & £ X £ P maploTaveTar UTO TOU
TuAuoTos AB, Smmou TO A TrapioTduvel Tova, T© B TOv B, &vnkouv 8¢
els TO AB xal T& dxpo auTou.

KohoUpev Treproyny Tiis Tiufis X, TOU onueiou My(x,) (avticTol-
YOUVTOS £ls TNV TIUTV X=X,) HE PTIKOS 2e, TO drdoTnpa x,—€ (x{ X,1-¢.

SuvédpTtnois Tis Y= (x) AbyeTan Gpiopévn pév ') Six Tiva TIHMY
Ty TOU X, T.X. TAY X=2, & 1| TIPN THS CUVAPTT|CEWS elvanr -
plopévn Si1a x=2, dniadn av glvon dopropévn 1 Tipn @(2), B') els Te-
ploxnv & Twva ToU x, &v slvon dpiopévn O EkdoTnv TIHAY TS
TrEPIOX TS TQUTTS.

“Eorw ouvdpTnaois Tis THs dveSapTriTou LeTaPANTS X, N Y=9(x)
dpiopévn els TIVE TTEPIOYNV TTs TIMTS X = X,. "Av x,+(xy ) TTaploTayn
&xoAouBiav &piBuddy Ths meploxfls ToU x, Sicpdpwv ToU X, Kai 1)
[Xo~+(xy ) ] —> X,, ci 88 Tipad 9[xe+ (xv ) ] Teivouv elg Ev kal TO aUTo
&piov, .. TO A, oladnimroTe Kai &v elvan 1) dxoAoubia (xv ), TOTE Afyo-
pev 811 @(x) — A f) op@(x)=A Otaw X — X, ) OpX=1X,.

“Ected m.X. 1) ouvdptnois w—x* "Av UmoBsowpev o1t X = 3»
éxopev @(3) = 32

"Av 8fowpey x=3-4 (g, ), 6mrou (g, ) TTapioTavel piav dxkoAoubiav
&piBuddv Teivovoav els 10 0, fiTor op(ey ) 0, 8& Exwpev @ [3+4+(&v ) ]=

[356 )1
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"Otav & (& ) —0 A op(ey )=0, ToTe T [ 3+(ev )] — 3, fiTot
op[3+(ey ) 1=3, 16 [3+(ev ) 2 — 3% fitor op[ 3+ (ev ) *=3% ‘Emro-
péveos Eyopev &1 16 @[ 3+ (&v ) 1=[3+ (& ) 12 Teivel €ls 70 32, nAadn

oppl 3+ (v )] = 9(3) = 3=

*Emreidf) oupPaivel ToUto Bidk TNy ouvdpTnow ¢(x)=x* kal dix
v TipAv x=3, Aéyoupev 811 N} @(x)=x* elvan cuveyng, OTav x=3.
‘Opoiws SeikvieTan 811 f) @(x)=x* elvan ouvexts kad 81” olavdnmoTe
&AANV TIUNV ToOU X.

Ev yével cuveyng AfysTal ouvapTnois TS Y=9¢(x) Si& Twa
TIufy THS X = X,, &v slvan dpiopévn els mEpIOXHV THS Xo Kai &v
51’ fx&oTny &xoAoudiav (x, ) Teivousav Tpds THV TWAY X, STtav
v—oco, 1| &vTicToiyos &koAoubBiar T@V TGV TS CUVKPTTICES
(X,) Teiver wpds THY TipHY @(X,). ToUto éxpp&letar kal ds 87 :

Néyopsy 811 1) w=o9(x) elvon ouveyts S1& x=X,, &v Sofevros oiou-
8fTroTe &pifuoU € ) 0 ( doovdATroTe pikpoU ) Excopsy OTi:

. . [ope(x0)F€)=¢(X0)
op [ p(xo+e)—9(xe) ] = 0STaw ope = 0,1 ope=0.

*EcTeo Tr.x. 1| ouvdpTnols Y = 3x2. ©éhopev vi 18wpev, &v alTn
elvon ouvextis Sia x = 1. "Exopev (1) = 3-12. Oétopev x = 1+ ¢, Ote
e(l4+e)=3(1+€)? xal @(l+e)—@(1)=3(1+e)—312=3(1>+2e+e?)
—3:12=3-2-e-| 3.€2.

“Otav € — 0 A ope = 0, 167 16 9(1+€)—9(1) BnAadn 1O ioov
alrol 3-2-1+3€ Exe Sprov 1O 0 (ko TOV Kavdva Trepl Opiou &-
8poiouaTos ), fitor op [ @(1+e)—(1)] = 0 A ope(l+€)=¢(l), Stav
ope = 0.

‘Emropévws 1| @(x) = 3x2 elvan guveyns dix x = 1.

*Acuvexig Afyetar ocuvdpTnois Tis y = @(x) Six x = x, STay,
kal &v elvar dpiopévn els epioxNv THS TIUTS X, &¢v elvanr ouvexns
Bi& ThHv Tufv TQUTHV.

EdxdAws &mrodeikvieTal OT1 :

lov. "Otav f| @(x) #n oTabspav Tiufy, T.X. 5, elval ouvexns
Six Tm&oav TiuRv ToU X.

20v. "Av BUo cuvapThoels ¢ (x) kal @.(x) elvan ouvexels Sik piav
Tipfv ToU X, 8& elvan ouveyns kal 1) 91(X)F-@:(x) &1 Thv adrrfv Ti-
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AvvUpwy g TTpods X, Elval oUveXTs ouvd

TOU X, Oicx

WYnoionoiOrke amoé 1o ivotirouto EknmaiSeuTikrg MoAmkrg




KE®AAAION X
A’ . TIEPI ITAPATQI'QN *

1. OPIZMOX THE MAPATQIOY ZYNAPTHEIEQZ MIAX METABAHTHZ

§ 236. "Ectw TuyoUoax cuvdptnols Tol X f) y=o(x) ouvexns
els TO oploptvov Bidonua (o,P) kol ATis ik Twa TAY TOU X,
TV X,, TrepieXopévny v 76 SiaoThuaT TOUT®W, Acupavel TNV WPITHE-
YNV TIWHY Yo TOU W, fiTol elvar Wo=0(x,). "Eav els TV TN X, Bcd-
cwpey alfnoiv Tva, €, 1) &vticToixos Tiun ToU y 6& A&Pn alfnoiv
Twa 1, fitor 8& slvan Wo+n=0o(Xe+€) xai Emoptves N=0c(X,+€)
—o(Xo)-

Erei®fy f) ouvdptnols yw=o(x) UmeTédn ouvexns év 1& SicoTn-
patt (&, P), Emwetan 871 81" ope=0 8a& elvan kai opn=0.

(%ot e)—0(o)

2 Eyn Optlov pioptvoy, O-

Eqv & Adyos & =

Tav | PEV TIUT X=X, HEVT ortabepi, 1| 88 aUfnols € Telvy Tpds TO
undév, TO OSpilov ToUTo KoAEITal Tap&ywyos Tis CUVapTHoEwS
y=0(x) Bi&k x=x, kai onueicltar o¥Tw ' A o'(x). "Hror :

Hupdywyos il cuvapTioews P=o(x) dia Tva TipHy TOL
x xadeital To Splov, mpdg TO bmolov Telvel 6 Abyog Thg adENGEws
THg cuvapTHoews TEog THY avticTolyov abEnowv THg &vebapti-
Tou petaPintig, évav W abinoig adrig Teivy Tpog TO pndév.

’E&v ) ouvdpTnols y=o(x) &n Tophywyov dix mdoov Ti-
pfv ToU X, TOTE onueloUpey oty oUTw W' A o' (X).

§ 237. Kard Tov Opioudv Tiis TApIy@you OUVEpTHOEWS Wids
HeTaPANTTS X, S1& v& ebpoopey TNV Trapdrywyov aUTis, 8iBouey rpddTov
els 76 x piav a€notv, THY Omolav kal TapioTduey ik ToU oupPo-

* T& &wd This § 236 kai 6fis éAfjelnoav & Tol Umd Tol Aewv. 'ABapo-
1T 0 ¥ A o u UtroPAnBévTos PiPAiou Ths *ANyPpas.
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Aou Ax kai UmroAoyilopev THv GvTioToiyov alfnotv TTs cuvapTrioews,
Ty Smolav TaploTéuey Bid ToU Ay kal kaTémiv eUpioxopsy T &-

plov ToU Adyou i—‘f , 6Tav opAx=0. Ak v& Exwpev Trapdywyov
mpémel 81" opAx=0 v& elvon kai opAy=0- SidT E&v opAy—a=£0,
TOTE Op e “Hro1 :

Ax '

“Iva pia cuvdptnolg €xn mapdywyov, Tpémel va elval cuve-
XNS, Xwpic Suwg xai 6 pog adTog va elval émapxhc.
Aot ék ToU opAx=0 xai opAw—0 8iv fmeTcn 811 &varykaicos

Ay

UTTapyel kai TO op ——
pr

llagadelypara : lov. “Eotw f) ouvaptnols w—x. Téte Ay
Ax = :

*A*‘ = QOTE -

‘H napaywyos 100 x elvar ¥ povdg.

X +Ax—x=Ax, &mopévws Y —=op i% =0

2ov. "EoTtw 1) ouvdpTtnols W = 5x2. *Edv eis 76 x Sdowpuev TV
aténoiv Ax, 8& Eycwpev
AqJ:5(x—{—Ax)ﬂ—5x3:5x3+IOXA):—-E—S(AX)‘-'—5:(—- 10xAx-5(Ax)2
e e ] G 10x+5 Ax.
Ax Ax :

"Otav 8 opAx—0, Téte op 2¥ —10x A y'—10x.

K€’ Spotov Tpdmrov elpiokopsv 611 1 Tapdywyos Tis ouvap-
Thosws y=ax?® elvan @'=S5ax* xal yevikds Tis w—ax® (u BeTikds
xal diépalos ) 1) Tapdrywyos sival W' = o-p-xH1,

3ov. "EoTw 1) ouvdpTnols w=Vx. O& elvan w+-Ay=Vx+ Ax,

i Ay <VEFhx—Vx xad ¥ YEFEVX 4 g5y
Ay [Vxt ox—Vx][VxFax+Vx ]
Ax — Ax( YxFAx L¥x)
&y Cea LRI ST e
= neTa Ve~ e xkal &mopévews Six opAx=0,
. Ay 1 oot “ . z ) = _1___.
B elvon op e TR Ve Qoe: (Vx ) Ve

4ov. "Eotw &T1 1) ouvdpTnols W elval otalepd. TéTe 1) aliEnois
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x . AL yiia . e e » .
Ay elvan pndey, OUVETIES £= = 0 xai &ropévios op e W= ;¢ Homn:

‘H nmapdywyos otabepag eivar pndév.
2. TEMETPIKH THMAZIA THZ IIAPATQIOY

§ 238. "Eoctw 7| ouvdptnols W = ax + B. MNvoopifouev 61 ol
TaploTd edfelav Téuvoucav TOv &fova TGV W eis TO onueiov (0,B) kal
TapdAAnAoy Trpds TV Six TS
dpxTis Siepyopsvny elfelav Y=ax,
fiTis Opifeten UG TOU ompeiov
0(0,0) xaxi ToU onueiou M(1,a)
(ox- 21). ’Eav xAnBf] w 1] ywvia,
Thv Omoiav oynpoarifer 1) sUbela
peT ToU BeTikoU &Eovos Ox, 8&
ExpeY £pw = . TO o AéyeTal Kai Iy
ouvTeAsoTT|s KaTeuBUvosws TTis eU-

felas W = ax + P. Zx. 21

“EoTw 1180 TuxoUoa cuvdpTnols Y=o (X) ouvexts éyovoa apd-
Y@wyov S1& TNV TIUNV X = X,.  Eortw 88 MM’ kapmrUAn els dpboywvious
&Bovas, THv OTroiav TaploTd ) Sobeloa cuvdpTnols y=ao(x) (ox. 22).
Eis v mipnv x=x, Tfs
UeTaPANTTS &vTioTOIYEL 1
TIPN Y, TTIS OUVapPTNOEWS,
otrodTe TO onpeiov M (x,,w,)
B8& elvan onpeiov Tis ka-
pTrUAnS. "Edw eis 16 x, Scd-
owpey piov alénowv Ax,
1) ouvapTnols BaA&Pn piav
atfnowv Ay xal TO0 on-
71X petov M’ (x,+Ax,y,+Ay)

TN 22 B& elven onueiov Tfis ka-
umUAns. ‘H éElowois Tis eUBeias This Siepyxopévns Bix TV o1-
peicov M kol M’ Ba elven Tfis popefis y=ax+PB émoaAnbevopévn
UTe TGV CUVTETOYUEvwY TGOV onpeiwv M kol M’, dote 8& Eywopey
Yot Ay=a(xX,+Ax)+P xal y,=ax,+p° &eaipolvres & Tas &Ei1-
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, A » 5 N - = ¥
owoEels KaTa péAn Exopsv Ay=alx f A% = a, 7|Tol © CUVTEAECTNS

kacreuBUvoews Ths evBeias MM’ elven & Adyos g\t ARG 6Tav opAx =0,

#re1dh) 1) ouvdpTnois elven ouveyrs, 8¢ elvon kad opAyw= 0. Kai &rre1d)

. ; o x . TR A 7 oA ey - .
UtreTédn OT1 Exel rapdoywyov, fa elval op E;[\E = ', 10 8t onueiov M

Teivel v& ouptréom peTd ToU M, o6moTe 1) xopdn MM’ Ba Exn s oS-
pixh v Béaty T parrropévny MT Tiis kapmrUANS eis TO onueiov M(Xo,Yo)
kad Tiis OTrolas & ouvTeheoThs kareuBUvoews elval 1O op ‘2—‘\%1, BnAadn 7
TIpR Tiis Tapaywyou THs CUVOpPTHoEs BId X = X, ~Apa :

“Otay pia cuvdptnolg Y—=o(x) Stk TipRv x—=x, €xn Tapdyw-
YoV, §j TL THg mapaydyou dia x=xicobTal pé TOV cuvTeAeoTHYV
xatevBivoews Tig épantopévng THG xapmOANg, THv Omoiav ¥
GUVEPTYOLG TTAPLOTH €lg TO oMp.elov adTH G, TO EXOV TETUNUEVNY X, .

*Emre1idn) & ouvTeAeoTs kareuBUvoews wds elfelas iooUtan wad pé
™y épw, Bl w 7 ywvia, Thv otroiav oynuaTiler ) eUfeia peTa TOU
&Eovos x'x, EmeTon Ol :

*Edv #| mapdywyog Widg ouvvapTvicews Sid Tiva Tipny Tob
x—x, elvat undév, f égantopévn thHg xaumbAng €ig 10 onueiov,
td E€xov TeTunuévny X,, €lval mapdAAniog mpog TOV &fova X'x.

3. IAPATQI'0OX ZYNAPTHEEQXE AANHE ZYNAPTHZIEQZ

§ 239. "Eotw 1) ouvdpTnols y = ¢(w), SOV Y oUVEXT)S CUVEp-
Tnols THs @ kal w = (x) &wlons ouvexns ouvéapTnols ToU X, &woTe
kad 1)y 8& elven ouveytis ouvdpTnols ToU X kal AfyeTal ouvapTnals
ouvapThoews. "Eqv fi8n Umobéowuev ST 1) ouvdpTnols Y = ¢(w)
Exel Tapdywyov s Tpds @ Ty @' (w) kad | w = o(x) &Yl Tapa-
ywyov s wpds X Ty w'(x), eUpioxopev THv Tapdywyov ToU W
cs Tpods x s EETs ¢

Edqwv els 10 x 8087 1) ali€nois Ax, téTe ) ¢'(x) 8& elven 16 &-
ploot-Aew)-9(w)

Ax 2

*AMG mpds THv aUfnoiv Ax &utioToikel alfnols Aw Tis w,

fitot elvar Aw = o(x+Ax)—o(x) kal Emoptvas

prov ToU Adyou otav opAx=0.
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el Aw)—o(w) o(wi+Aw)—9(w) o(x+Ax)—o(x)
Ax o Ax g A

_ 9(@+Aw) (@) o(x+Ax)—o(x)
i B e

&AA& OoTav opAx—0 elval kal opAw=0 kal opAy=0, kafdT1 i cuv-
cpTNoEls W, w Utetédnoav ouvexeis kol 671 Exouct Tapdywyov.

AN efvar op ?l(-oi%";ﬂ(ﬂ) — @'(w), op "iﬁ‘f_ﬁ_ﬂ
o'(X)—=c’ xat op BEFEDR) _ (i (1), 80ey ' (x) = ¢’ (w0)-w's -

Th.x. Na ebpeBi] /| mopdywyos Tfis yw=(3x2—5)5. Oétovtss
3x2—-5=0w 8& Eywpev Y =wf, fTOo1 cuVdpTnoIV GUVOPTTOEWS® OTTOTE
Y'=6w*w'x | Y =6(3x2—5)%-6x 1| W' =36x(3x2—5)5.

4. IAPATQITOZ AOPOIZMATOZ IZYNAPTHZEQN TOY X

§ 240. "Eoctw 7 ouvdpTnols w=¢-tw-t+v (1) &ba @, w, v ou-
VEXEIS OUVOPTT|OEls ToU X Exoucal &VTIOTOIYWS Trapoycyous TS
@', w', V', xal Tiis omoias EnToUusv THv Trapdywyov y'. ’Edv 1) &ve-
E&pTnTos peTaPAnTn X A&Pn &md Twos Tipfis cUTis piav ad€noiv
Ax, o ouvapTnoels ¢, ®, U B& AdPwaiv &vticTolyws alfnoes Ag,
Aw, Av. 'Eme1dn ai cuvapTtricels ¢, @, v UmeTédnoav guveyels Exou-
oxt Tapaywyov, Ba elvar 8’ opAx=0 kal opAe=0, opAw=0,
opAu=0. ’Eav 1181 kaAfowpev Ay Thv dvticToiyov abfnoiv Tiis cuv-
apthoews , Ba Exwpey Y+AY=(p+A¢)+(w+Aw)+(v+AB)
(2). Eav 5t dponpécwpey GueoTepa T HEAT THis (1) dard v (2), 8&
Exwpey Ay=Ap-+Aw-+Au (3). "Ex TaUTns &metan 61 opAy=opAe+
opAw-+opAu(4).Kal émeidn 81’ opAx=0 elvan kal opAp=0, opAw=0,
opfAu=0, 8& elvar kal opAy=0, fiTor | ocuvdpTnols Y=+ w-+u elvan
kal ot ouvexNs ouvdpTnols ToU X. AlxipolvTes &updTepa T pEAN

s \ 3. Ay  Ag Aw Avu v 3 ik Y
Tfis (4) Bix Ax £yxouev i e = s ral 81" opAx = 0 elven :

Ay Ag | © A His T :
G x st Op Ot AT O L = E U Qoe
‘H napdywyog tob dfpoiocpatog moAAGv cuvapThcewy Tod x

éxovodv mapaywyovs icobral pé 1o dbpolopa TOV mapaAYWYWY
TOV CUVAPTICEWY
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5. IAPATQI'0OZ TINOMENOY ZYNAPTHEEQN TOY X

§ 241. "Eotw 7| ouvépTnols Y = we, Evla w kai @ ouveyeis
CUVQpPTT|OElS ToU X Eyoucal Trapdywyov.  Epyalopevol s rpomn-
youptvws Exouev WAy =(p-+Ag)(w+Aw) kol Y=we, cUVETES

Ay=wAo+pAw+Lehw, 13
SicipoUvTes B dupoTepa T& pEAn Ths (1) Six Ax Exopev :
Ay fa¥o) Aw Ag s« o
o= W e Aw Kol EToutves
A Ag | Aw | Ao
op AL.E = wop f_\.i + ¢op 1< +op & opAw. (2)

"Edw B¢ opAx=0, £ Umobéoews 8& elvan op 2‘2 = @', op %{3 = '
kol opAw = 0 kai 7} (2) yivetal ¢ = wo’ -+ w'e. ’Edv elval y=w'¢'v
kol Bewpriowpey TO we s fva mapdyovra, O& Exwpey kaTd
16 Trponyolpsvoy Y = (we)u'+u(we) W = weu’ + wue’ tupw'.
“Qore

‘H mapdywyog ToU yLvopévou TOAADY CUVOUPTYCEWV TG
adtig petaBintig x, éxoucdv mapaywyecvsg, loebrar pé tod &-
Bpolcpa T@Y Yivopévwy TG TApUyYWYoL ExdoTng ToVTwWwY Eni TO
Yivopevoy TGOV GAAWY CLVURTYOEWY.

6. IIAPATQI0OZ T'INOMENOY ZTAOEPAZ EIII ZYNAPTHZIIN TOY X

§ 242. "Eorw 1) ouvdpTnols y=aow (o oradep&). O Excopey W'=
aw'+wa’, Ad o'=0, &pa Y'=aw’. "HTol :

‘H mapdywyog To0 yivopévou otabfeplc émi cuvdptnoly tob
x iooDtal pé 16 yivdpevov thg oTafepdg éml TV Tapdywyov THG
CUVAPTNOEWS .

*Eoroo y=w" , fvla w ouvexns ocuvdpTnols ToU X Kal v axEpaios
xod feTikds. “Emedn @ = www rw, 8 elvan kaTta Té Trponyolpsva
Y=o =o' l=n"o"? | yY'=vo' 1'w’. *HTol :

‘H mapdywyog duvdpews piég cuvaptrcews oY x ioobtatl
p€ Tov éxbBémv The Suvdpews €ni ™V xatd povdda pixpotépav
SOvapLy Tig cuvapTHoEws ToD X xai &l ™V mapaywyov ThHg Ba-
cewg.
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’Eqv ) Pd&ois elven & x, TOTE 1) oyxfols corAoTmollTar fiTol Qv
W = x¢ , TOTe W =uxt1, émadn x' = 1.
Hapadeiynuara. lov. "Eotw f) ouvdpTtnols ¢ = 5x¥ 1) Tapdywyos
elvei W — 5-(x3)" = 5:3x2 — 15x2.
2ov. “Eotw w =(5x2-+2)* 1| mrapdywyos elval
w'=3(5x2+2)>(5x2+2) =3(5x2+2)210x=30x(5x21-2)>.
3ov. "Eote W = (3x3—2x24+3x—6)* 1) maphywyos slival
W' =3(3x3—2x243x—6)> (9x>—4x+{-3).

I

4ov. "Eotw Wy =(3x242) (Gx+1) 1| map&ywyos slval
w=0x2+2)5x+1)'+0Ox+1)Cx2+2)" §
'=3x2+2)5+(5x+1)6x T
¢ =15x2+10430x2}6x f| Ww=45x216x+10.

7. IAPATQTIOEZ IMIHAIKOY AYO ZYNAPTHZEQN TOY X

§ 243. "Eortw 1) cuvapTnols W= C:; fvla w kai @ ouvexels ouv-

QpPTTOElS TOU X E&xoUoal Traporydyous Tos ' kal ¢'. "Edw els 70 x 8-
cwpev Ty ocUfnowv Ax, al cuvaptioss ®,9,y Aaupfdvouv avtioToi-

; ) + Aco. 3 .
¥xws cuEnoets Aw, A, Ay, elvon 88 y+Ay= %:,3:" - & TaUTnS
iy s w ’ w+Aw ol i ; pAw—wlAep
¥ T = — mpokuTTel Ay= ———— — — Apy= "—o—=T,
Lk g e X o+Ag e ' YT GGriee
® Acw i Ag
g Ay AR a0 X i . 5 S }
i3 e e e X= '® ¢ I =
Ofev i GiAne , B&v 8% op Ax=0, 6& elvon £ Umrobe

OEWS Op %%):o)', op 2‘? = @', kai op(e-+A@)=0p-+oplAp=¢ OmoTE

Aw Ag

Ay YRR TV W' —wo'
Ax opethp)e VT T

“H mapdywyog mnAixov 80o cuvey®v ouvapticewy TOL X
éyoucmY TTApAYWYOoLs Elval xAdopa, To omolov Exel wg dptbun-
v TO ylvopevov Tob mapovopaotod éni THV Tapdywyov Tod
apBuntol , AAuTTwRévoy xaTd TO Ywopevov Ttob dpiBurnTol émi
THY Toapdywyov ToL mapovoudaotol, TAPOVORLACTHV b€ TO Te-
Tpdywyov ToL Tapovopactol.

& elvon op 2ol

22
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)
Hapdderypa. N& eUpebf) ) mapdywyos TS UUUC(pr]O'F.mg W=
. B5x43 oy (5x—1) (x2—5x+3)'—(x2=5x+3) (5x—1)’ :
oE e O elvan @' = Gx_1)E
= (5x-1) (2x-5)—(x*5x13)5 5x2—2x—10 ;
v (Gx—1)% = 1=

8. IIAPATQI'OZ TETPATQNIKHE PIZHE IYNAPTHIEQXE TOY X

§ 244. "Ectw 1) cuvdpTnols \{JEV(T)TEVGC( w ouv&pTnois Tis ToU
x, Exovoa Trapdywyov T w'. "Edv eis 16 x Sdowpey tHY alnoiv
Ax, ai ouvapTrioels Y kal w AauPdvoucty &vTioToiyws alffioels Ay
ki Aco, o omolan Teivouot pds TO undéy, dtav f§ Ax Teivn Trpds TO
undév. Ex Tév icothtev y+Ay=VYwtAw kol y=Vw Trpokimrrel
én Ay=Yoo+Aw—Vw H |

Ay = [l w4 Aw—} c.o] [Vw Aoow-]fm] A sy

. 11.)—5—13:..3—1-\:.3 lw—-Aw-f»]'m

I Aw 5 Aw
Ay By, 5 Ay By n w’
o S TN e i e e R e
Ax }m+Am+Iqu GPAX op]{co—Am—}con F 2V

Znueiwois. ToUto loyier Bix &g Tipas ToU x, al &oian Btv pnBevilouv
TAY CUVEPTNOY wW.

“Apa :

‘H napdywyog tetpaywvixyjg pilng cuvapTtrcews Tivog Tob x
éxobong mapdywyov icobrtat pé THv mapdywyov Tob UYmoppilou
81& tob SimAaciov THg pilng.

T.x. N& eUpebijfy mapdywyos THs y=Vx*—4x 1. O& elva

(=4xt1) 2x—4

i zix’-f-lx:l v 2}\”—4\:*1

"Aoxmnotig
657. N& eUpeBolv al mapaywyor TGV k&Tw cuvapTTcE®Y :
a’) y=(x*-2x-+5)4 (3x2—8x—1). B’) y= (Gx3+ 2x2—3x+1)—(2x2—4x-+-6),
Y') y= (c®+Px+y)+ (x®—Px)+ (ex®+ y)+ (=*—Fy),
8") y=(x-3)(x+4), &) p=(x*+3)(2x*3x+1), o' y= (2\—1)(3x+1)(4\+~2)

B s Sl : s S 3x—-3
&) y=x®(2x*-5)(3x*-1), 1) y= S e ‘J_l: s ot =
x (x=3)

) y= G 1B) w=}x2—3x-5, 1y') y=3x—4)x, 18') w=2x2—3-- 3}/x2=_2x._
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9. IIAPATQIOI AIA®OPQN TAZEQN

§ 245. “Eotw 1) ouvdptnols w=2x% #| Tapdywyds Tns elven
w'=10x%. *ANA& TraparnpoUuev &T1 f| Trapdywyos oUtn elvar vix
ouvdpTNols TOU X Exovca kal aUTh Tapdywyov, fTis Aéyetar Seu-
Tépa APy wYyos TTs &PXIKTS CUVaPTNOoEWS kai onueroUTonr W', fTOL
y''=(10x*)"=40x3. *ANA& kal 7| Trapdywyos oftn Exel Tapdywyov,
fiTis koAeitan TpiTn Tapdkywyos Ts &pxikiis ouvapTHoEws Kal on-
psioUran W' .ok, Kol yevikés, &&v pia ouvdptnols y=o(x) &N
Tapdywyov ' Bid r&oav Tipfv ToU X &v Tivi SiaoThpaTt (o), elven
8¢ f) Twapdywyos alrtn ouvkpTtnols ToU X, elvar Suvardv kai ol
va £xn Trap&ywyov xaAoupivny SeuTépav Trapdywyov Ths Sofeiong
kol onueloUran @', *Opoiws Suvdpebo va Eycouev kal TpiTny, TETAPTNV
K.0.K. Trap&ywyov Tis &pXIks ouvapTnoes.

"AoxmotiLg

658. N& eUpeBolv 1) pdo kol 1) Beutépa Tapdywyos TGV k&Twdl cuvapTh-
cewv x ') w=5x%—3x242x—6, P') y=5x'—Tx%13x—6, Y') y=(2x-3)%
x2-1-3

8) y=J1—x, B8

or') y= VO3xELS.

10. HIAPATQTOI KYKAIKQN ZTYNAPTHZEQN

§ 246. Al ocuvopTNOEIS W=TPX, Y=0UVX, WY=EQX, Y=0QX,
Y=TEPX, Y=0CTEPX KoAoUvtal KUkAlkal cuvapTnoels. ‘H petaPAnTn
x elvan 1O dAyePpikodv els drrivia pétpov 1ol TéEOU.

Duvéyeta wvxdixiv cvvaptijoeoy. 'Ex Tiis TprycwvopeTpias yvw-
pilopev 611 Td Mux teivel wpdg TO undév, Stav ToO TéEov x Teivy
eig To pndév.

1. Zwéyea ovvapmijoems tov fjuirévov. "Eqv el oalfnow € ToU
x &vmioTorxf] aUfnois n ol nux, B elvan

2
Emre1dn 8¢ glvan |ouv (x—i— ~;—) £ 1 xad —%-‘TEiUEl eis TO pundev

n=nu(x+e)—nux=2nu “;, ouv (x+ i)~

peT& Tol g, EmeTan 871 81 ope=0, 6& elvan ki opn=0" &pa 1) ouvkpTn-
ois w=Tux elvar cuvexns.
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. Zwéyeta ovvaptijoews 100 cvrquitovov. "Edv els ablfnowv e
] ~ 3 -~ > o~ A
ToU X avTioToryf) aUgnols n ToU ouvx, 8& elven
€ €
N=0uv(x+€)—OUVX —— 2"1“5 ny (xa— —2—)-

> \ A T E 1 A E ’ x o~

Emreidn 8¢ elvan |np ( X+ ——2~) < 1 xad nu = Telvel pera ToU €
els TO undév, Emetan 611 &1’ ope=0, 8& elven kai opn=0- &pa 1) cuvap-
TNois W=ouvx elvon cuveyrs.

II. Xwégea tv dlior xvxdizdy  ovvaptioewmy. ETeidn

ey - I : o g 5

EQX = ;T-\‘ fitol ) epx elvar TnAikov BUo ouvex@v cuvapTTioewy, EmeTal

o1 8& elvon ouveyns 81° Shas Tas Tipds ToU x EkTos Exeiveov, al &molal
undeviouv TOV TrapovopaoThv. TS atd cupPaivel kai Si1& Tas &AAas
CUVQpPTT|OEIS

oPX L TEUX : OTEUX = !
Yo nex’ L " guwx’ ERE = nux

I. OPION TOY —— OTAN OPX= O.
nux

§ 247, lov. "Ectw 671 10 ToEOV (Ar]’:’l) x Teivel el 1O undév &
Tipy eTikdv. Elven nux=(TIM) kai spx= (AT).

A ‘Qs &k ToU oymnuoTos QaiveTan
tp.tpry. (OAM) ( éu. xuk. Top (OAM)
(& tpry. (OAT) fi 5 (OA) nux
( 5 (OA)x (5 (OA) cox A nux ( x
{ epx kai &maidn nux ) 0, Emetan &T1
L oo
TEdTN) 1) oUVApPTNOIS CUVX elval cu-
vexfis kal ouvl=1, 6 elven opouvx

AAN’ STtav opx=0, &-

X

nux
SoTis TrepiéxeTan peTalu BUo &piBudv

TEWOVTWY Tpos TNV povéada, B €yxm Gpiov THv povada, fiTol

X o
op T 1, étav opx = 0.

= 1. ‘Emropévers kai & Adyos
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2ov. "EoTtw OT1 TO TOEOV (ATW)—*— x Tefvel els TO undév €€ &pvnTikdy
TIpdY. ToTe, &&v ypdyowusy x=—x, 8& elvanr x" ) 0, émdte B elven
= == . = __ T ,&rav B 5 x telvy ey 76 pndiv
aux e x") — TJHX X

Spvnmxk&Y TIuGY, T X' Teivel gl TO pundev &x PeTivddv TpdY, OTroTE

X \ = X .
op —— =lxkal cuvemmdds op — = 1. "Qoe:
nux nux
op e 1, 6Tav opy = 0.
nUX

IIl. TAPATQroz TOY HMITONOY

§ 248. "Eoctw 7 ouvdpTnols W = nux, B elvar:
Qi IO niE

oy = Ax
Ryt s i
» ays R TS b s Lo
L AL & Dixuical Mo éxo-u("2'
2
e Ax gisS
£&v 8% op Ax=0, 9« elvan op - 0, &pa op e 1 kai
20

opouv (x—ﬁ L\;}) =guvx: ®oTe (Nux) =ocuvx. "Hroi:

‘H mopdywyos To0 mux elval cuvx di& mdocav Tipnv tob x.
1Il. TIAPATQroz TOY ZYNHMITONOY

§ 249. "Eorw 1) ouvapTnols Y=0ouvx, B elvan

Ay 2«'(‘\‘4- Ax) —ouvx
B Ax

Ax Ax Ax
=k —— S S ppEs
2ny s (x+)

2 Ay s 2 ( o Ax)
n N = Ax MU\ X7 2).
2
ik TaUTns Ot TrpokUTrTel eUkOAws Tl (ouvx)'=—npx. "Htol:

‘H mapdywyog ToD cuvx elval —npx dia né@cav tiphyv 1o x.
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IV. TTAPATQroz THZ EQATNTTOMENHZ

§ 250. “Eortw ) ouvdptnols y =epx. ‘Emwaidn epx = _—

- &  ouwvx(nux)'—nux(ouvx)’ » ' ouvIx+nuZx

gmeTon OT1 (EQX)'= e R = ——ar =
% ’ i o )

O’U—\J_‘"z.\'., Gpu (Eq}k) == ey % Hro :

guvix
‘H mapaywydg Tijg €pantouévng eival 10 avtioTpopov tod
cLVX.

V. TIAPATQIOZ ogx, Teux, oTepx.

§ 251. Kard Tov avutdv TpdTrov gpyalopevol sUpiokopev OTI

EQX “Sre Y oeX
e (oTepx)” = i

=Nt 1 =N
(o9x)" = ~ mex’ (repx)'=

"TAoxmnouig

659. N& eUpeBolv ol Trapdywyol TGV CUVXPTHOEWY :

«) p=amux, P w=mu2x, ¥') y—ouwTx, 5)y=eg3x, &) y=0gdx,
or) y=Tewlx, §)y=oTep®x, n') y=ne2x, 8) y=owix, 1')y=xnulx,
1) w=x2oui2x, 1B') y=x2e93x, 1y") y= Vnux, 18°) y=}ouvx,

') y=ouv)/x241.

B’'. XPHZIZ THZ IIAPATQIOY
AIA THN ZIIOYAHN TQN ZYNAPTHZEQN

1. OEQPHMA TQN INEINEPAZMENQN AYEHZEQN

§ 252. *Eotw T) ouvapTnols Y = o(X), PICHEVT], OUVEXTIS Kai
Exovoa Top&kywyov Bid Taoas TS TIHGS ToU X TAS TrEPIEXOHEVTS
gis 76 Sidomnua (o, P). Qs yvwaoTov 1) ouvapTnols alTn Y= o(X) TTap-
foTorral Umd mds kaptUAns. "Eav &l talns Sewpriowpey TG onueiax
A(x, o(a)) xad B (B, o(B) ) xai ¢épwpev v xopdnv AB xai Thv
AA TrapdAnhov Tpds Tov &fova Ox (oy. 24), ToTe 8 elvan Trpoga-
véds AA=P—a kai AB=c(B)—o(a). ’Ex 10U Spboywviou Tprydvou
AAB eUpioxopev o1 2—§=“1@%¥ = EQW = OUVTEAECTT)S KOTEU-
BUvosws This xopdfis AB. Elvan gavepov o &mi ToU ToEou AB
TTis KapmUAns w=a(x) Um&pyel Eva ToUAdyioTov onueiov [T Exov Te-

PR —
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Tunuévny y Trepiexouévny peTafu o kal B kai ToroUTov, doTE N Epo-
Trouévn THs KaumUAns els TO omnueiov ToUTo va elvon Tap&AAnAos
Tpds THv AB. TAAN’ 7| fpa-
TrTOpéVT UTT) EXEl OUVTEAE-
oV koTeubBUvoews THV TI-
priv Ths Tapayoyou o(xX)
Bix x=7y, fiTol o' (y), &meidn
5t elvon TTap&AANACS TTpOS TNV
xopdhv AB Trpémal va elven - {25 b dicimiilont ol
SB) _ o'(y) A o)~
o(a)=(PR—x)o'(y). "Qote: Sy. 24

“Otav pla cvvdptnoig Y—o(x) eival dpiopévn xal CUVEYTNS
&y Tt Staothpatt (a,B) €xovoa mapdywyov SU OAag Tag TL-
pag Tob x Tag Teplexopévag €v TG dasThuatt (a, B), Omdpy et
el TodAdytoTOV dp1Budg v peTalld a xal 3 TepLeyOp.evog ToloUTOG,
&Hote B& elvar o(B)—o(a)=(R—a)o' (Y)-

. B8 s18))

2. GEQPHMA TOY ROLLE

§ 253. "Eotw 1) ouv&pTnols w=0o(x) copiopévn, CUVEXTS Kai
gxouoa Tapdywyov v 16 BiaoTnuaTl (o,B) kai EoTw OT1 1) KAPTUAT)
Y 1 'ITCXplO"Tm[J?Vﬂ u-rro Tfis cuv-
apTnoews Teépvel TOv &fova
TGV X eis T& onpeia A(x,0)
kai B(B,0). Kot 16 Becopn-
po TGV TETEPQOPEVY  oU-
Efoswy B8 Umdpyn pia Tou-
AdyloTov Tiun TolU X HETC-
U o kal P TolalTn, doTe
o(@)—o(x) = (B—). o' (y)
&M& Emedn o(B) =0, o(a) = 0 xal P—as£0, EmeTon 6T 8& elvan
a’'(y)=0. "Hrot:

*E&v pio cuvaptrolg Y=o(x) wpLopévy cuveyng Exduoa mapd-
ywyov &v Tvi Steomipatt (a, B) pndeviletar did x—a xai x=f
Omédpyel pio TodAdyloToY TIEN Y To0 X petall o xai B, dia v
émolay M) mapdywyog pndeviletar.

0| /A(ao) BB\ x

Zx. 25
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§ 254. Osdonpa. ’Eav pia cvvdptnolg Y—o(x) elvar -
plopévy xol ocuvexvg €xouvoca Topaywyov €v TLVL didoTnpoaTL
(2, B), xal ftig mapaywyog undeviletal dia macav TLpNV TepLe-
Xouévny petabl o xai B, téte ¥) cvvdptnoig Y—o(x) E€xeL ctabe-
pav TNy év T® draotipatt (o, B).

T& ovm, EoTwoav X;, X: 8Uo mipal ToU X petalU o kol B mrepl-
eXOuEVal” KoTd TO Bedpnuax TV Tremepacpéver anoewy O& slvon
o(Xe)—0(x1)=(Xe—X3)0' (y). ’Efretdn opws o'(y)=0, Emercn ST
o(x2)—0(x1)=0 7 o(x:)=0(x;), fiTo1 ) ouvdpTnols Exel THY TNV
Tipnv els 16 SidoTnua (o, B).

§ 255. "Eotw f) ouvéptnols w=o(x) cplopévn, ouvexns Exou-
oo Tapdywyov év T SiaotnuaTt (o,p). "EocTtwoav 8¢ SUo Tipal ToU
X o X Kai X3, EvBa X2 ) X, peTalU o kol B mepiexopevar. Kot 1o
Becopnua TGV TremEpacpéveoy abfnoewy & elvar :

o (X:2)—o(X1)=(Xe—X1)o ' (Y)-

"Eme1dn 8¢ xo—x; ) 0, EmeTon 611 o(x:)—0(X1) kai o' (y) €& elvan
Sudonua, ftol, €&V ptv o(X)—o(x1) Y 0 A} 10 almd é&v ) ocuvdpTnols
elvan ai§ouvoa, TéTE kal o' (y) ) 0, &&v 8¢ o(X=)—o(x,) ( 0 ff TO alrrd,
gav 1) guvdpTnois elvan pbivouoa, TéTe kai o (¥) ( 0. "Qoe:

Mia cuvaptnolg Y=—o(x) dplopévn, cuveyng Exouca mapd-
ywyov év Tivt Steotiuartt eival alfouca ¥ @bivovoa év Td Sio-
oTuatt ToVTw, xab’ Goov W) mapdywyog avthg €ivar é&v TO
Staothpatt TovTw Betind N dpvnTy] xol dvTioTPoéPWG.

Znueiwog: ‘H mapdywycs &av elvan pndév, 8& elvan Six pepovwpévas Tipds
ToU X, 816T1 &AAws 1) ouvdpTnals 8& fto oTabepd els T6 BidkoTnua ToUTo.

§ 256. "Eorw pia cuvdptnols y=o(x) cuvexns eis T1 SidoTnux
(o,B) Exovoa Tapdywyov ', fiTis elval &mlons ouvexts ocuvdpTnols
ToU X.

lov. "Eorw, 611 1) ouvdpTnols péxptl TTis TipTs ToU X = X, elval
aUbouoa, OoTe Kal 1) Tapdywyods s O elvar Bemikry, &mwd 8¢ T
TIPS X, Kad éxeifev ) ouvapTnols yivetan gfivovoa. ToTe 1) Trapdywyds
Tns kabioTaTon &mod GeTikn dpvnTikY Kal &weldn N rap&kywyos UrreTé-
Bn ouveyns ouvdpTnois, EreTal 671, Si1k v& yivy &wd GeTikT) &pynTiKD,
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8& BiAdn) Bk Tis Tipdis 0, Tor o' (Xe)=0, &Te 7| ouvapTnols Bik Thv
TPV X = X, YiveTal peyioTn.

20v. "EcTo 671 1) ouvdpTnols péxpl TS TILfs X = X, elvan @Bivou-
oa, &méTe 1 Tapdywyds Tns & elvan &pvnTikt, &d 8 ThHs TS
X, Kai 2keifev 1) cuvdpTnols yiveTon abfouoc. Téte 1) Tapdywyos Tns
&d &pvnTikh) kabioTaTon GeTiky) Emouéveos, G5 Kol Tpomyouptves
EéxBT, B elven o' (x2)=0, &Te 1) ouvdpTnols Si& THY TIAY X=X, Yi-
veTan #AayioTn. "Hroi:

"Otav pia ocuvéptnoig o(x) cuveyxis eig Tt didompe («,p)
E€xyovoa mapdywyov Siépyetal Sid Tva TNy TOL X ™y x, o
évdg peyiotou ¥ élayiotou, N wapdywyog avTig pndevileral
St tHv TipNv Tadmy, dndadn o (x,)=0av cupPaivy va elvor
xal cuvexng Sid THY TAV adTHV.

Kad &vtioTpogos :

*Edv §) mapdywyog CGuVEYoLg Tvog cuvapticews o(x) €ig
Tt Stdompe (o, B) pndevilerar Sid Tva Tiphy Tod x ™Y X, B
suvdptnoilg abtn St& Tv TipRv x, Siépyeval Sk peyioTou § €ha-
xiotou, xa®’ 8oov ¥ mapdywyog undeviletor éx Betxdv i
APVNTIXOY TLLOV.

Té dvT, foTw 6T 1) Tap&ywyos W' unBevifeTan dix THY TPy
x=x, veTaPaivovca &k TV BeTikOV Tiuddy els Tas dpvnTikas Kal
foTwoav Yo Tpad THs @', fiTol fj feTikn Si& x=X,—¢€ kad | SpvnTI-
k) S1&d X=X,1¢€, Evla ope=0" ’Emadn o'(x—€) ) 0, Emeton o1 1
ouvdpTnols Y elvan abfouow, emeldn O¢ o'(x1-+¢€) (0, EmeTar OTL T
cuv&pTnois y elvan gBivouca. *E@’ Soov 8¢ 1) y UmreTebn ouvexds ko
&ard avfovoa yivetan @bivouca, Emetar 6T altn Exel Hix x=x, pé-
yioTov. *Avadyws &rodeikvUetan &1, STav fi Tapdywyos uetaPai-
v} €K TGOV GPVNTIKGY els Tag BeTikds Tipds, f| cuvdpTnols SiEpyETal
&1’ E\axioTou Bix THY TNV ToU X = X,.

§ 257. "Eotw lov &1t 1) ouvdpTnols y=o(x) Wplouevn, ouve-
x5 €is Tt Sidornua (o,p), Exovca Tapdywyov W', Exel peyioTov Sk
Ty Tpfv x=X,, ToTe 8& elvon o' (x:)=0 peToPaivovoa ik TéY BeTi-
k&Y Tipdv els Tas &pvnTikds, &pa N ' elvan @bivovoa cuvépTnols
ko ETropévads ) TTapdywyos Tns W', NS elvan 1) Seutépa wapdrywyos
Tfis Sofeioms, elvan &pvnTixn.
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“Eorew 2ov 61 ) ouvdpTnois Bi& Tivar TIUMV X=X, EXEL EACY1TTOV,
ToTE B elvan o' (x2)=0, peToPaivovoa £k TéY dpvnTiKGY eis Tos Be-
TiKGs &pa, 1) ' elvanl ouvdpTnols abfouoca kad Eoptves TTapdry w-
Y6s Tns W'’ elvan Getikn). ” Qaomie :

"Edv pia ouvdptnoig b—=o(x) cuvexis €ig Tt Stdomua (o B
€xovoa mopaywyov Y, €xy dd x—=x, péyloTtov, TéTE H Sevtépa
abtiig mupdywyog P’ elvar dpvntieh Sid ™y TipHv Tadtyy Tod
x, €&v 8¢ A Y €xy yi& x—=x. éAdxtoToV, TéTE ©) BevTépa mapdywyoc
Y elvar Betixd Sk THY TRy Todtrny Tob x.

To &vtioTpopov &moBeikvieTan eUKOAGS.

[Tapadetypara : lov. N& ebpebij TO péyioTov 7 TO EAdyioTov THs
ouvapTNoEws Y=x>—Bx-5. Td péyioTov f| 10 EAdyioTov Tfs ouvap-
TTioEwSs TauTns AauPdavel Ywpav S1& TNV TIuNv ToU X, di1& THv &moiav
undevileTan 1) TpcoTn Tapdywyos W'=2x—8, fitol Sidx x=4, &wa1d
Sk kdfe Tipfy ToU x N Y elvan ouveytis. "Apax | cuvdpTnols W=

—8x-5 8ix x=4 &y péyioTov §i EAdyiloTov. ‘Emraidn 8¢ 1) Seu-
Tepa Tapdywyos W' '=2 elvan wavToTe BeTikt), EmeTar 671 1) ouvdp-
Tnots Six x=4 Eyel EAdyloTov w=—11.

2ov. N& ebpebf] TO péyioTov T) TO EA&YIOTOV TiS CUVOPTHOEWS
c3 =
W= L_9,\'+12. ‘H ¢'=x-9, 1fis dmoias pifon elvan x;=3;x,——3,

el ''=2x, fimis Siax x=3 elvan ¢"'=6 ) 0 Bix kad x=—3 elvan W'’ =
=—6 ( 0 &pa 1) cuvapTnols Sidx x=3 &xs1 EAdyioTov Strep iooUTon p
—6 kal d1x x=—3 &xel uéyloTov, Step icoUTton pé 30.

§ 258. "Eoctw 1) ouvdpTnols w—= ZE:;, vl o(x) kai @(x)
oUVexels ouvapTnoels ToU x kol éoTw OT1 8i1d x=a ) cuvdpTnois
AapPdvel THv &OploTOV UOPPTV g 'rroz?(i)-: E ‘Eme1dn o(a)=0

e O
o(x)—o(x)
; Aoy 8 e o E00). 0G0l o s Fop
ReR SRl 1 O PR s e e NS e
X—a

éav UmoTed) 6T op(x—a) =0, TéTe TO KAdoux CLX\?__%(CQ TTa-

ploT& TO Oplov Tijs aufrjoews TS cUVapTTosws Bix TS ocUEnoEws
Tiis qveSapTriTou WETaPANTRS, fiTol THY Tapdywyov o' (x), TO &
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K?\acuaq’—(xi—__%@—) TapioT& THy Tapdywyov @ (x). "Apx fav opx=
E e o e el e
—a kol e(x)z=0 Exopsv Y= = xod Emrouévads op oS = ig)

" Qoe :

‘H &Andhg Tipy 100 xAdopatog U= ‘:P:—:—;, E€0va @ (x)=-0,

a 1 < g A3 ’ > r ’ E, o
xai ™6 6molov Sk x—a AcpPdver &nrpocdioTioTov LOpPNV, ELVAL

f adth pé THv &An6Y Tiphvy Tol Adyou TOV TUEAYWY WY ;E:i
S1& ™y TpMyv tavmy. (Kavov tob Hospital)
Enpelwois. *E&v xad & Adyos TV Tapaydywy i1k THv Ty X=a Aaupdvn

&dpioTov Hopehy, ToTEe AapBdvopey TOV AOyov TGV BeuTépoov Trapay@ywy B THvV
TIUAV X=a K.O.K.

Hapdderypa : N& eopebi] f Andns Tiuh ToU KAGOUQTOS Y=

2 5% 6 o0 . . ~ . = : .
= o id Sid x— 2. To xA\dopx Touto S1ix x=2 Aappavel TNV
&bpioTov popenrv. “Apx 7| &Anbhs Tipf) ToU KA&OMaTOS TOUTOU
lcoUTanl pt Tov Adyov TéV mapaydywv T@dv Spwv Tou Bix =2,
2x—5 1

OTOTE EYOHEY Y = 2'\:_9, BéTovTes 88 x=2 eUpiokopev Y= :—15 =

3. MEGOAOE =IOYAHE TQN METABOAQN MIAZ ZYNAPTHZIEQZ
TH BOHOEIA TQN ITAPATQI'QN

§ 259. Tlpds omoudiv T@v HETAPOALDY wd&s ocuvopTnoews lov
xafopifopsy T BraoThuaT, gls T& &moia 1 cuvapTnals elvan dopr-
opévn xal ouvexns 2ov eUpiokopev THY Trapdywyoy, Tis Omoiag
koBopifopsv TO onueiov: 3ov elpiokopey T& peyloTa ko EAdyloTa TTS
ouvapTAoEwS” 4ov eUpioxoupey TaS Twas TAS CUVQPTT|oEWS Ol X=
4 oo kad x=0 kai &v elvar Suvarrdv xofopilopev Tas Tipas ToU X,
oiTives pndevidouv THV cuvapTnolv: Sov oxnuoTICOUEY TUVOTITIKOV
Trivaka BAwv TV &vwTépw' 60V KITAOKEUGLOUEY THY KauTUANY TV
TaPIoTOCAV TNV CUVEPTNOIV.

‘Egappoyal : &) Zuvaptnols y=ax+p. lov. *H ouvépTnois adtn
elven opropévn Bk mdoav Twhv Tol x. 2ov.*H Tapbywyos W elvat
ion Tpds o fiTol Y=a, &TopEves Biaxpivopev TPEls TEPITITCICEIS.
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I1 meplarwais :
axoAoubos,

a ) 0. 'O rivag t@v petaPoAdv This W elvar &

|
X | =20 —§ + 250
¢’ | + +

W Mt

‘H ypapun TV petaBoAdv elvan eUBeia YPOHUT oxnuaTifovoa
ueTd ToU BeTikoU &Eovos TGV X ywviav w Ofeiav, Bi1oTL

T

W =epw=a )0 (ox. 26).
2a meplnrwots @ a{ 0. ‘A Tiva€ TV peTaPoAdy THs w elvan &
axkoioufos.

f B
G ‘ — 20O — -G[ gl
L o P Parus e
8
vl Bl i e e
Lp | + o0 @) S —

‘H ypapun 1 maplot®oa Tas petafoAds slvat eUfeix oynporTi-

Y =epw—=a(l
5"
J |
8L~ ‘
i B ¥ =8
\ W
X' ~\B o] X
/\5 x’ 0 X
Y L4
2. 26 2. 2

In wepinrwos : a=0. ‘H ouvaptnois elvon orafepd xal mapioTd
eUfelav TapdAAnAov Trpos Tov dfova T®V x (oy. 27).
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p’) 'H ouvdptnols y=ox*4+Px+y. lov.'H ouvéptnois alrn
elven dpropévn kal cuveyns didx w&oav TiwHy ToU X.
20v. ‘H Trapdywyos crriis elvanr w=2ax-+p, fTis, v 1O o 20,

x : S p ] < N
slval &pynTikn els 1O Blcc"'rnuo:( —oo— E\ kai GeTikn) €ls TO didoTn-
o (—5%—, +o0), &&v 8 TO a0, elven Berikny els TO SidkoTnux

(—oo,— 2%) Kol &pvnTikn eis 10 SidoTnua (»- —2%, +co)-
3ov. Al pilar Tfis TPRTNS Trapaywyou y=2ax-+p elvar x=
—%, &pa Six TNV TRV x:—z—li- 7| ouvapTnols Exel péyloTov 7 EA&-

Xtotov. ‘H 8eutépa Taphywyos Y =2« elven Bemik) &1’ « ) 0, &pvnTi-

kN 8¢ &1 a { O- &mwoptvws 1) cuvapTnols, Stav o ) 0, Exel 81 x=— -2%
E\&x10TOY W 4‘5;:5' kai Grav o {0, &ea Bk x = — % HéyloTov
q,==53§§P:

4ov. Aix x=-1oo, v x )0y = | co, &&v & o (0 y=—oc0.

IMivaE tdv peraoidmv
B

o e )
O o
+

Zay-B?
ey \\ 4a’tAaxistoy A i

Q
~
(@]

e [
|

-0

-~

-

A
o

clele|x]e

= =B
S £ + 2O

b repdlts

=

4ay-B?
T / 4o hepistov \\ o

Hapdderypa. Na omoubachfy 1| petaPoAn THs cuVapTNOEwS
y = x2—6x + 8.
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‘H ocuvaptnois abrn elvan doplopévn 8id waocav Tipnv ToU X.
‘H mapaywyos W' =2x —6 8iax x (3 sivan ¢’ (0, 8ia x) 3 clven
W 0. Aix x = 3 elven @' =0, &ma1dn 82 @'’ = 2 ) 0, &wsTan &1 Bk
= 3 1) ouvdpTnois Exel EA&yIoTOV W — 3-2_-_;95’ = —1.
M X = L occtmabna ) 0,y = + co.
9

Aid x =0y =8,8iax =2 kal x =4, w= 0.

’Aoxfoetg

660. N& tEetooBolv ai peTaBoial T6Y cuvapToswy :
a’) y=x+3, B) y=-3x+1, Y') y=x343, 8') y=x2-5x16,
£) y=x-8, ot') y=x(x—1)2, L) y=x213x+2, 1) y=x3-5x—4
661. N& elpefolv 7o péyroTov 7| TO EA&KIOTOV TGOV CUVCPTNCE®Y :

«') y=x2-3x-12, p") y=3x3}2x2, Y') y=x%-36x.
662. N& sUpebf) 1) dAndfs Tip TOV kaTwh xAcoudTwy :
; x3-3x24-4x-2 g . Bl e = ORE
a’) y= B 5x—3 Siax x=1, B) y= = Siax x=3,
x3—3x24-4 x*—3x24+4
) = ———— Bk x=2, J = e rx—2
¥ e o dr g8 PO bl e o i Ll

4. ATA®OPIKON ZYNAPTHZEQZE MIAZ ANEEZAPTHTOY METABAHTHE

§ 260. "Ecte Tuyoloa ouvdptnois ToU x, f| w. "Ed&v | &ve€dp-
TNTOoS METAPANTY X AGPn fAayioTnv alfnoiv Ax, 1} cuvaptnols Aau-
Pavel opoiws GvTioToiyov atfnov Aw. Mvwpilopsy 671, &v opAx=0,
elval kail opAy= 0 xai op ﬁ\i = W', ouvends Kal op (2\3 — w') =0
"Ex Tavrms &meTon O gi’— ' =€ (1), &&v ope = 0. AvUopsv v
(1) s wpods Ay kai Eyousv Ay = W'Ax 4 - Ay. "Hror:

‘H alfnolg cuvexols ouvaptnoews 1o X éxoborng mapdywyov
) dvtiotolyoboa eig éAayictynv abinoiv Ax ToD x dmoteleitar
aq’ évog and TO yLvopevov THg mapaywyou €ni Ax xal &’ évé-
povL &m0 TO yivopevov Tob Ax éni &pBuov e, 6 dmolog éEapraTal
gm0 v abbnowv Ax xal €yer Spiov pndév, tav opAx—0.

To ywopevov Ww'Ax xodsiTal BlaopikOV TT|S CUVOPTIOE®WS W
Kol onpeioUral dy = y' - A(x) (1)
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Eav y = xcelvan @' = 1, éwde &k tis (1) wpokUmrrer dx = Ax kai
7 ledms (1) ypdeetan dy = ¢ - dx (2)

’Ex Ths (2) maparnpoluev: lov &1, va pla guvdptnaois Exn Sia-
QOPIKOV, TrRETTEL V& EXT) TTapdywyov kal 2ov 671 wpods elpeotv ToU Bia-
@opikol LGS oUvapTNoews TToAAamAaot&lopey TV TTapéywyov aUTis
&rri dx. OUrods gav w = 2x3, 8& elven dy = 6x3dx.

A adx ol

663. N& elpedfy 70 Biagopikdv T@V x&Twdl cuvapTioswy :

o) w=3x, B) w=Tx", ¥') y=3x2-5x+6,
& 3x ¥: e 2_3 5 ey : B
i e &) U= 5. ot’) w=}3x2, g') w=lx2—2x+1,

5. IIAPATQI'OX KAI AIA®OPIKON EMBAAOY

8§ 261. "Eorw Yy = o(x) ouveyts ouvdpTnols Tou x kai MN 1)
xapTmUAn, Ty omolav altn waploTq. "As AdPewpev &mi 1ol &Eovos
TV X TO crabspov onusiov A (o,0) kol T0 peraPAnTov B(x,0), kai
TV omolwy @Epopev Tas TeTayuévas AlN kal BA Tév onpeicov I kal
A Tis xapmUAns, oUtw 8¢ Opilstan 76 Ywpiov ABFA, ToU &moiou
gotw E 10 &upadov (oy. 28).

¥

0  Alaor - o
x. 28
Elvaa mpogavés Om petamiBepévou ToU peTaPAnToU onusiou B,

fitol peraPoAropévou ToU X, peTaPddAeTar kal TO tuPadov E, &mo-
péveos 1O E elvan ouvdptnois toU x. *Emions elvon pavepov &1, &’ -
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oov 1) ouvdpTnols W = o(x) elven cuveys 81 abfnoiv Tol x kot Ax=
(BE), 1) aiEnois ToU 2uPadol AE elvan 1O éuPadov TolU xwpiou BAZE
kol 611 81" opAx = 0 6& elvan kel opAE = 0, fitot 10 E elvan kol orrd
ouvexns ouvapTnols Tol x. ‘s &k ToU oyxnporos goivetal, elven
(BAHE) ( (BAZE) { (BOZE) fj t&&v Teb7} (AG) = Ay, 8& elven w - Ax
( AE { (¢ + Ay). Ax- SixipoUvTtes 88 Six Ax Exopev :
Eav pév Ax )0, \p(ﬁf {y+ Ay, éav 8¢ Ax (0, y )25) Y + Ayl
"Emre181) 8¢, 6tav opAx=0, elvon xai opAyw=0, &rreTon &11 op 2; =\

AN op gf—— E’, &pa E' = y, &k Toltns 8¢ EmeTton 611 E'dx = wdx.

6. APXIKAI ZYNAPTHZEIEZ KAI XPHZIMOTHZ AYTQN

§ 262. "EoTw 1) guvapTnols Y = 5x2 — 7x Eéxovoa Trapdywyov
y' = 10x — 7. ‘H ouvaptnois y = 5x2—7x AéyeTal &PYIKT) CUVEPTTOIS
7 kad Tapdyovoca Tis @' = 10x — 7. "Hvor:

*Apyixy, ocuvdptnoig dobeiong cuvaptiocewsg @(x) Aéyetal
pio &AAY cuvdpTNOLg, €V VTTARPY 1), TTIG, EXEL (G TAPAYWYOV ThHV
Sobeicav.

§ 263."Eotw 1) ouvapTtnols ag(x), évfa a otabep&. ‘H mrapdyw-
yos aUtiis elvan [ ap(x) ' = ag’(x), fiTol 1) &px1ki THS CUVaPTT|OEWS
ag’(x) elvan 1) ap(x), 8vla @(x) elvan ) Tapdyovca THs @' (x). "Qoe:

“H &pywen piéig ouvaptroews éni otabepdv moodtnTa elval ¥
Tapayovoa thg dobelong cuvaptTicews ént THv otabepdv mocéTHTA

Hapdderyua : “"Eotow 1) ouvaptnols @(x) = x* 1) &pyxikn aUtis
elvan 7y £ (x) = ‘—;—5 Kal ysvixéds 1) &pyixn Ths @(x)=x*elvan f (x)=
x H+1
p+1

(us£—1) : “Emopéveos 7 &pxikn Tijs 3x* elven 3. %j

§ 264. "Eotw 1 ouvaptnols y=o¢(x)+o(x)+f(x) éxovoa s
Tapdywyov ™y Y= (x)+o'(x)+f'(x) ouvemrdds 1 dpyikn TS
=9 (x)+o' (x)+f'(x) evan 7| y=o(x)+ox)+f(x). ’AAA& ol
e(x), o(x), f(x) elvan dvrioToixws ai dpyxikai TGV @'(x), o'(x),
f'(x). "Ofev:
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‘H &pyix¥ cuvdptnolg Tob &Bgoicpatog §Vo 1) meplocoTépwy
cuvapTHcEwY Exovcdy &pyixds ioobral pé to &Bpolopa TGOV dp-
Xix®v TOv Scbelcdv cuvapTHcewy.

Hapddetypa : "Emadh of &pyikad T@v 3x2,6x, 5 elvar dvmioToi-
xws oi x3, 3x2, 5x, &meTon &T1 T} &pYIKN TAS w=3x2—6x-+5 elven 7
x?—3x2+5x.

§ 265. Eotw pia cuvdptnols ToU x 7 @(x) dpiopévn Ev Tt
BlaoTApaT! Kal Exovca &5 &pxikhv Thv ouvdptnoty [ (x). Kata Tov
dpioudy Ths &pyikfls ouvapThoews Tpemel f'(x)=¢(x)" &AAx kol
(f(x)+c) =9(x), &ba c oTaBepk. "Apx N @(x) 8& En &5 Gp-
yikds Kai Tas ouvapTtnioets f(x)+c, Evla ¢ elvan oloodnmoTe oTabepos
&p18uos.

7. APXIKAI TYNAPTHZEIZ QPIZMENQN ZYNAPTHZEQN

§ 266. Eis To Tepl mapaydywy kepdAaiov eiyouev elpel Tas
TTapaydoyous Gpioptvev ouvapTioewy T Pondeiq altdv eUKOAWS
eUpiokopey Tas &pYIKaS Gplopéveoy ToloUTwy, al OTrolal TrEPIEY OVTOL
els TOV kdTwb Trivoka.

SuvapThoEls * Apyxad
- xu+1
i u+-1 B
u oxi+l .
X TEE
1 =
— 2V
V = Vl +c
OUVX NUX +c
THX —OuUvxX —+cC
1 |
ouvix Hpx =E
1
St
e gpx . k€

§ 267. ‘H &pyikn ouvaptnols fi mapdryouoa pids oUVapPTTTES
G (x) koheiTan Kal dAoxAfpwpa ToU Siagopikol o(x)dx kai TapioTa-
Tar 81& ToU oupPdrou § o(x)dx.
23
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Koté TaUra efvan § o' (x)dx- o(x)+c xkadf o' (x)dx=0"(x)dx.
“Hror :

‘H 6AoxAnpwoig xal # Stapdpioig elvar pdEeig avtictpocpor.

"Ex ToUTou xobBioTaran pavepdv &t € ExdoTou Kavdvos Siagopi-
OEWS TIPOKUTITEL GVTIOTOIY0S Kavooy OAOKAN pOOEWS Kai &VTIOTPOPWS®
HOvoV 671 KaT& THY SAOKANpcIy TrpéTEl v& TrpocBécpey Togd-
TNTa ¢ &veGapTnTov Tiis fkdoToTe peTaPAnTHs.

"Aoxnoig

664. NaelpeBolv T& kdTwth SAokAnpdpaTa :
a’) SBxdx, B ngzd:\‘, Y) \ xﬁ4 dx, &) ) :\'ﬁi dx;
€) R_ _13 dx, ot’) g'z;; dx, £)§ (3x%4-2x2-5x+-6)dx, n') S(Gxaf'!'};?—fix)d.\',
X x

o) Yat2pdy, ) §aIyrx @) § uxtowxdds, B § ouvexdx,
1y") Sn,u?xdx, 15°) § ousxdx, ie') § nu3xdx.

8. XPHZIMOTHE TQN APXIKQN ZYNAPTHEEQN
§ 268. "Eorw pix ouvexns ouvdpTtnots y=o(x) kai MN 7| Koo
TUAT, THV dmoiav alTn TraploTd.

"As Umrobéocouev 6T § o(x)dx=1(x)+c. "EcTwoav 8¢ (OA) -«

N

Sx. 29

xai (OA')=x. "Av KAnBf E 1o EuPadov ToU KapTruAoy pdupou Xwpiou
ABB’A’ (ox. 29) 8& elven 8E=0o(x)Bx, ouvetrdds

E= § o(x)dx=f(x)+4c (1)
oloudrnmoTe SvTos ToU x. "Emeidn 8¢ 81 x=a 8& elvon E=0 1) iodms
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(1) yivetan 0=f(x)+c, & Ths dmolas mwpokUmTer 611 c=—f(x), &-
wéTe E=f(x)—f(x). AUtn &i&x x=(0A")=p 5ida (ABB'A")={(p)—
f(x). *H Bicgpopax f(B)—f(a) mapioTaTan cUpBOAIkSs

fic(x)dx,

tav f'(x)=0o(x) xal koAeital @piopévov GAoxiNpuwpa.

T& a xai B koAoUvTal pta ToU SACKAT|POUATOS, TO PEV & KXTW-
Tepov, TO B¢ B &vddTepov, v &uTiBéoel pds TO § o(x)dx, TO Smolov
koAsiTal &béplotov dAoxApwpa. * QoTe:

*Edv 8007 xapmbAn mapiotwpévn OTO TR OuVOpTGEWS
$=o(x), dprobior 8¢ én’ adriig 8Vo onueia B xai B’ Exovra
dvrtioToiyws TeTtunuévag o xoi B, 1o éupadov E Tol xapmuio-
yp&ppouv ywepiov (ABB'A') B84 eivar

E = [To(x)dx=f@)—f(x), v ['(x)=0(x).

AoxfoetLg

665. AiSeton 1) ouvéptnois Y=xXx2-5x+6. N& eUpeffy 1O EuPadov ToU kapmu-
Aoypduuou ywpiou, ToU Tepiexopévou petagl ToU &Eovos ToU X xal Tol Téov TS
KapUTTUANS ToU TrepieXopévou peTafy TGV Topdy Ths X'X kal THS kapmUAns TaUTns.

666. Td aUrtd &id THv ouvdpTnolv X*—6x-45.

677. ’E&v B elvan To6 onusiov, els Td dmoiov 1) ouvdpmols y=x242x—3
Tépver TOV &fova W'y, kai A’ kal A al Topal pt Tov Gova x'x, va eUpeli] TO Epupa-
5ov A'OB kal OBA.

668. N& eUpstf To EuPaddv Tijs fluTovoaBols w=nux &mo 0 s .

s

669. N& sUpedi] TO EuPadov Tiis cuvnuiTovosiBols w=ouvx &md 8 Ews 5
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KEQAAAION I

‘Opiopds Tijs "AAyEBpas kai oUvTopos loTopikf EmiokdTnols auTis
SIEFTo] Kok oI nl SOIBHOE - i e e e s

Fpagixt) wapdoTaots 7@V oxeTIk®Y &pIBUBY ... ...
ZynuoTiopds TR &pibudv &k Ths fenicdis povdBos ... ............
Tp&Eeais pt oxerikoUs &pifpols — (TpdoBedis) .....................
B IO PR LE T C T OO DRO G ity L o R S e e =
lecopeTpixt) Smekdvions dBpoloMaTOS .. ovov ittt e e
Al e T e S e e e e A0 el RERER L U B
AT e G Y 7 VT 1 et O G  WSCRORE L O i e el e

FecopeTpinf) &mekdvicrs Siapopds oxeTik@y &pBpdy 7 kol dAyePpikol

(S, S5 E7 e, S AR e o Bt wpabifa U e e s S i), e i
oA ReEN IR OE OGSt o it ey i
TloAAamAaoiaopds &pifpol &mi +1 f &mi —1
FaT s LT I L e e B e e e e e e e e e R
S g e e e T e e S e S G S e S
Tlepi Suvdpewv pé ExBétas dxepaicus Berikous &pifuols
Tlepi TV cupPoAwy o kad & G5 BUVGPEDY - ..oveinonnnniinnn.n
OeReEAIOBEIS TDIGTIITES TGOV DUPCHHEDWY:  © - oot ss o ot ot oo e 5ma e s ais

Auvaieis e ExBEvas GKEPaious GPVIITIKOUS . .o\ ivvvinvs o e inn oy v
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