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KE®PAAAION |

A’ OPIZMOZ THX AATEBPAT *
KAI ZYNTOMOZ IZTOPIKH EIIZKOIIHZIIZ AYTHE

§ 1. “"H "AlyeBpa elvon xA&8os Tiis Mabnuamikfis EmioTiung
omws kai 7 CApiBunTikr, GAN elvan yevikwTépa adTiis GoyOAel-
Tl 88 koTd TpoTOV Yevikdov pt THY AUowv {nTnudTov, T& bmoia
dvagépovton s émi TO TAeioTov els yevikoUs &pifpous ( Tous O-
Toious xpnoipotrolel évioTe kaid 1) "ApiBunmikn, kabos . x. i THY
Tap&oTaotv Evds XpruaTikod kepoAaiou K, Tol Tékou T kAT ).

§ 2. Eis v "AhyePpav ypnoipomololvrar kuples, Ektds TV
dpaPikddyv oupPdrwy, 0, 1, 2, 3, 4,... k.T.A,, ypduparta Tol dAga-
PriTou &ix THy TapdoTaciy &piBudy T ToooTATwV. Aéyopev T.X.
a Bpayuad, &vtl va emrwuev els dpiouévos &p1Bpds Sporypddv, H
TOlXUTN  XpnoiuoToinols TGV ypoppdtwy elvon pév  adbaipeTos,
Suvdpefa BnAadly v& TapaoTicwpey Gplopévoy &piBpov fi dpi-
opEvnY TooSTNTA HE £V ypdupa, TO o Y. A TO P A TO ¥ KTA.,
GAAG TO coplopévoy aitd ypdupa, TO &Tolov XpnoipoTrolEiTa Kad’
SAnv Ty &Taow ToU [nThucTos, TapIoTAVEl TOV aUTov &pifpov

**H Mg "AhyePpa dpeider Thv TpotAeuaiv Tns els Tov TiTAoY vds dpyaio-
T&Tou  dpapikol pabnuaTikol Fifhiov « AL — JEBR W’AL MUGABALAH ».
Qs mpds TV EEMEWY TS "AlyéPpas Siakpivopey kuplews Tpels Trep1dSous.

Kot thv mwpdmny mepioBov ) émofa kaheiTan prytopikt), EmikpaTel # Ypfiois
MEewv xal Tiis &enyfoews, ywpls v& yxpnoipomroi@dyron oupPora. Katd Thv mwe-
pioBov amv guyvh pévov EmaveAnTrTikh defiynals dokel Tov doxohoUpuevoy i
TO pdBnpa tiis "AAyéppas. Els 1O katdtatov altd otdbiov THs &varrrubews Tou
HaBripoTos adTol Tapéuaivay kal abTol ol “EAAnves péypr Tou lou aidves p. X.,
tvd ol “Apapes, of 'Apyaior 'ITadol kal Meppavol Taptpsivay péypr Tou 13ou al-
Gvos p. X,

‘H Beutépa Trepiobos EEeAifews Tiis "ANyéPpas, 1) drrola kaheiTan ouYKEXOp -
pévn, dpxlter &g’ dtou pepikal ixgpdoes fipyioav v& TapoucidlwvTal oUyke-
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A ™y oy mooodtnTa. Katd ouvifeiav, 7 omoia émexpano,
YpnoipoToloUvTon T TP@TA piKpG ypdppoTa ToU  (EAATVIKOU 1§
Etvou ) dAgaPnTou, T& &, B, Yy, B..., Bix THY TaAPAOTATIY YVWOTOV
&p1Buddv 1) ToooTATWY, T& B8t TEAEUTAIX X, Y, @, @,... S1& THY TTapd-
ograciy &yvwoTtwy fi [nTouptvwy TocoThTwy. TLX. Aéyouev: &v
o OkaBes EUTTOpPEUNaTOS Tivos Tip@dvtal B Spaypds, ko {nTdopev
™Y TIAY ¥ 6kd&Bwv TolU ovTtoU EUmopeluaTos, TTOPIOTAVOHEY TOV
InTovpevov &piBudy m.x. pE X kai Ba Exowpev, 6T ¥ = —2— -y Bpy.

"EvioTe ypnowdomroloUpev eis ThHv “AhyePpav Siadoyikd ypap-
pota Si1¢ THv TopdoTaoly {oapifipwy opoaidédv &piBudv f) ToooTn-
Tov. TI.y. Aéyopev : &v moodv A Spoyudésv pepioti] el Téooapa mpod-
owta dvohdyws Teoodpwy Siagopwy dptbuddy, m.x. TAV K, A, 4,
v kad {nTévTan T& pepidiax aUT@VY, TOPITTAVOPEV T {NTOUPEVa -
pidic Y. ME X, W, 2z, @ kol B Exoouey

A-x AN ! A Av

ST e R ST R

"EvioTe ypnoipomoloUpey &v povov ypdupa pé BeikTos pikpous
drepaious dpifpovs, 1, 2, 3,.. (f) pe éva, BUo, Tpeis Tovous ).

xoppévan els PipAia. Tpditos ékmpdowtros THs Tep1dBou alTfis elvan & "EAAnv po-
OnuaTikds Adgavtos Ti)s "Adeavbpeias TC SeuTepov fluou TRs TPITNS EKaTOVTOE-
Tnpidos p.X., &6 6Toios ExpnoipoToinge onuavTikiy ouvTopiav el pafnuoTikds éx-
ppdoers eis TO £pyov Tou Tepl "ANyEPpas, BecwpeiTon Bk oUTos kal fepehiwTng alTis.

‘H 1pitn TepioSos Tiis ‘AAyiPpas XapakTnpifetan s cupfBoAud. TpdTor
ol dpyaiol AlyUTTiol TapouoidbovTal XPnOIHOTIOIOUVTES MEPIKOUS TUMPOAITHOUS
els Tds pebnuaTikds tkppdoers, al dolon TapeAfipbnoav kal Emweferddnoav Pabun-
&ov Urd TdY 'lvddv.

Katd Td péoa ToU 150u aldvos pX. paivetan mhéov EmikpaTouoa 1) oupBoil-
KN ypaen Tis *AAyéPpas kal Tdv Mabnuatikdv v yéver, Olrw To 1494 Ypnoipo-
TololvTal s gUpPoia Umd ToU Tltadou LUCA PACIOLI ypdupaTa ToU dAga-
Pritou, T& omoia PpadlTepov dvtikaTeoTdfnoav Umd Tou I. WIDMANN
T& +kod — ‘H yevikwTépa kal elputépa Spws xpnoipoiroingis Tol oupPori-
opoU dgefdetan els Tov [dAAov F. VIETE (1591), fy émola ouvemAnpbn xord
Thy Emoxfly SUo Siaoripwv pafnuoatikd@y, Tou [eppavou LEIBNITZ xal Tou
*Ayyhou NEWTON. O¥Uror ouvetéideoav omoubaiws &x1 udvov els Thv peyddnv
Tpoarywyny T@®Y MabnuaTikdv tv yével, dAAG kai els THv SieBvomoinoiv Twv, pé
Thy YXpnowotolnow ocupBodiwy SieBvoUs popefis.
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Six Ty mopdoTaoy dpBuddv i mosothTwv. Ty, &v Tokion TIS
Tpia Bidpopa Tood pé &vtioTolxa SiGpopa EmIToKIx Kai BéAopev
va elpoopey mooa xpripara 8% AGPn év SAw (GO kepdAaua kal
TOKOUS ) HETS X, Ev ETOS, TraploTavouey TS Toki{dueva ke
X ME @), O, O, TG EMTOKIX LY. 81X TOV T\, To, T, Kai TO {nTou-
Hevov Togov Six ToU .
OUrw 6& Eywpey x= o .(1 +1T—010) + a, - (1 -+ ILO""[}) S (1 4—}'6%)
Els mhv "AlyePpav ypnoipomrololuey T& yvwotd oupPora ik
Tiis "ApibunTikiis, 10 + (oUv) 8i& THY Tpdadeoiv &piBudy A Tooo-
™TwY, TO — (AN f| peiov ) Bid THY &oaipeciy, 1O X f) - (&)
81 Tov TMoAAaTAcTiaopdy, TO : (Bia fy mpods ) Bix THY Siaipeoty,
tmions 16 ¥ (pilikov ) 81 v Eaywyhy TS ( TeTparywvIKis )
Pilns k.T.A. kaBos kal &AAc oUpPoAa, Tepl T&YV Smolwv 8& yivn
Aoyos Eis TA Emdpeva.

‘Otav &v {Tnua ékTifeton pé Ty Ypnoiwomoinow TGV oup-
BoAwv kai TGOV Ekppdotwy TRV XpnolpoTolovpévwy UTO Tis CAA-
YéBpas, TéTe Abyouev ouvhBws, éT1 TO [ATnpa dkTifeton pE THY
yA@ooay Tt *AAYéBpag T Ut dAyeBpuchy YADooav A kal &mAds
exTiBeTan dAyePpindic.

‘Aoxfoerg

L "Av 10 yahdyp. éumopedporos Tipdvran 100 Spaypds, moéoov TipdvTal
120 x1Midyp. alrou ; AvoaTe 16 TpSPANUa Kal dxoRoUBuws va Td yevikeUomTe Xpn-
T1HOTTO100VTES yevikous &piBuols ( ypdupora ) kod vd AUomTe TO yevikeupévov
TpoPAnua.

2. Aidovran ol &pifuoi 5, —i—, 13,5. Tloiot eiven ol &vrioTpopoi Tewv ; levi-

KEUOOTE TO TPOPANUA XpNOIHOTOI0UVTES YpdupaTa kol AUoaTte aUTd.
3. Tphyate Tpels &piBpols yevikous kai elpete T& BimAdoid Twv, T& TpI-
TAOIE TV, T& MTAGOIE Tewv.
Y 5 2 L e
4. Aideton el dpibpos my. 6 a. Tds mapioTdvovTal T& T,m —L:—qu'rou;

5. InpeicooaTe 1O &Bpoioua BUo &p@pdv o kai P, THv Siagopdv ToU Beu-
Tepou &mo Tov pdiToV, TS Ywdpevdy Twv, To TnAikov ToU TpwTou ik ToU Seu-
Tépou.

6. Mpaware pt i looUtan 10 kepdraiov K Bpy., To dmoiov, Tokildpevov i
X & wpds EY%, 5iber Toxov T kal elpete wdoov elvan 16 K, &tav, dvrl tédv X, E,
T, BtonTe dpiopévous &piBuous.
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B’ OETIKOI KAI APNHTIKOI APIGMOI *

§ 3. Kabox yvwpilopev & Tis "ApibunTikiis, pétpnoig Evos
Troool §) peyéBous Aéyetan 1) oUykpiols ouTtoU pé &AAo Opoe1dés
Tou, TO dmoiov BecopeiTan o5 povas peTprioews. TO Eoryouevov Tiis
peTprioE®ws ¢vos Togol T peytBous elven &piBuds ms, & dmolog Aéyo-
pev, &T1 TapioTével THY TipRy ToU petpnévros fi altd TO peTpnbev.

*Eotw evbeia Tis (€), &mi Tiis omoiag Siaxpivouev duo gopas
(ox. 1), plav &wd ToU onpeiov oTfis . O Tpds TO onuel-
ov g A, Tv émoiav koAoUpey Betunny @opav kai &AANY éx ToU
O Tpds T onueiov g T, T dmolov kaAoTpev &pwnTixdv gopav.

- - (€)

KotoUpev Betudv upév Tupfjpa Tfis (€ ) m&v pépos ouTiis, &v
BecopfiTan  Braypagopevov Utd kivnTol kaTd TRV BeTiknv popdv,
GpvnTindy B¢, &v kata THY dpynmikiv. Obrews, &l Tiis evbeios (&)
Sroxpivopey TufjpaTa aUTiis BeTikd dos T OA, OB, AB kai &pvnTika
S & O, OA, TA. Ta pév Betikd TpfApaTa THs evbeias peTpoUpe-
va Umtd THis povdbos peTpnoews (fiTor U £vos TufjuaTos BeTikou,
T &moiov opilouev aToPouiws ), EoTw ToU OA, TopioTdvTtal UTd
&piBudy, Tous omolous koAoUpev Betixodg, T& b dpvnTika UTo
&piBuddy, ToUs omolous kahoUuev dpvnrixovg. Tlpos mapdoTaciv
THV TGV TTogdv f) peyeddv, Ta dmoia Siaxpivopev eig BeTikd xkad
&pvnTikG, peToyepr{opeda Tous kahouptvous BeTikoUs kai &pvnTi-
xous &pifpous, kol Beyxopeda Omi:

Ei¢ &éxactov Betixdv &piBudv mapiotdvovra ™v TipNv mogol
7 peyéboug Tivdg Betixod, dvtiotoryel elg dpvnTindg dpiBuodg na-
plotdvwy Ty TRy GpvnTixod mooed # peyédoug dvrioTolyou
to0 Betinot. Kal dvriotpdpuwg : Eig éxaortov dpvntucdv dpt-
Bubv, mapiotdvovta dpvnTixdy moodv # péyebog, AvrioToryel
elg Betindg, dv T& mood ¥ peyédyn émibéywvrat dvribeouv.

* ‘0 "EAAnv pobnpaTikds Adgavtos Tiis ( "AAefavBpeias ) Eypnoipomoingey
&pvnTikoUs &p1Bpols.
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Oi TooUrol &vriocToixor Tpds dAARAous &piBuoi Aéyouev, &t
gxouv THv iB16TNTa va Exouv TO alrTd pév TATBos povadov, SN
éxaoTos YapaxTnpileTon ds &vrtifetog ToU &AAou. TLy. EoTw, 6T
el Tov &pIBpov 6 Bpy. Bibouev TO yvdpioua, 11 elven képBos Evds
&vBpcotrou, Eyopev B¢ kal &AAov &piBudy 6 Bpy., O dTolos TaPIoTA-
ver {nuiav ToU orou dvbpdmou. Of Bvo ool &piBpoi 6 Bpy,. KEp-
Sos kai 6 Bpy. (muia ToU &vBpdmou alrol Bewpolvren G &vri-
Betor dptBpol.

"Opoidy T oupPaivel kod els &AAas mepimrTeoes. Ty, &v Six-
wion) Tig ém eUBelos 680U, &md Ev dopiouévov onpeiov aUTiis Eva
&piBudy pétpwy, Y. 200 ., mpds THY BeTikfy gopdy TS eUleiag
(EoTw Tpds Poppdv ) kod Emerra Tov auTdy dpiBpov 200 w. Tpods
Ty &vTiBetov gopdy ( EoTw Tpods véTov ) &mod TO onueiov, els TO
&moiov é@Baoe Tponyoupévws kai i Tiig oaUtiis eUbelas, TOTE of
&piBuoi autol, 200 u. Tpds THY BeTikAY gopdv kai 200 p. RO THY
dpunTichy gopdy Ths elBeias, Aéyovrtan dvtiferor &piBpol.

FevikcoTepov Beyoueda, OT1 els EkaoToy €k TGV pEXpr TOUDE Yvw-
oTiy &pifudv Tiis "ApifunTikng ( dxepaiwy, KAAOPOTIKGY, GOUMUE-
Tpwv ), dvmioToixel els &AAos &vTifeTos ooy, kad 81 v EKppaow-
pev oUpPoRIkas THY &vTifeotv SUo ToloUTwy &pibuddy ypagouey mTpo
ToU vds &k TOUTWV, ToU péxpl ToUBe yvwaoTol, TO oUpporov +
(oUv), Tpd &t ToU &AAou, TO oUpPorov — (TARY). Té olpPorov +
TIOkpevoy Tpd ToU &piBuct ( &pioTep& Tou ) Adyetan Betindv mpé-
onuov (7 ofjpa ), TO & — dpvnrixdv mpbonpov (1 ofjpe ). OUrws
ol &vriBetor &piBpol, #xaoTos TV bmofwy Exer 6 povddas, Ypa-
govtal + 6 kal — 6, dmayyéAhovtan Bt s Effis 1 ouv € kai ANV
6. IuviBws TapadelmeTan TO + el THY dpxnv ToU &piBuol.
‘Emroutvess, dtav els &pibuds Tiis ApibunTikiis Btv Exn mpod oavToU
aUuPorov, Urrotifeton, &Ti Exel TO +.

Korré Torra, ol &vrifetor &piBpol + 6 kal — 6 ypdgovtan xal
oUtex . 6 kal — 6. ‘Opolews, &vrifetor elvan ol &pifpof :

23 ol ~ 23, ol :;i ved — 2 ‘of 615 #ll — 6,15, of =5 ¥al 5, of

5 ’
—3,6 xkai 3,6 x.T.A.
"Av els &piBuds TaploTaveTan Y. ME &, O &vtibeTéds Tou TOpI-
oTdveTan UE — Q.
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§ 4 Ao | mepioodTEpOl pifuci Aéyovran dpéommor, &v E-
Xouv TO aUTd Tpdonuov (eiTe TO 4+ elven eite TO —). OUtews dpod-
onuol Aéyovton oi &pifpol +3, +12, émions of 5, 23, 5, 15, 17, 3, ka-
3

\ (et 1
Bcos kai of — 7, — SR 2-2—, — 6.
Avo &piBuoi Aéyovten érepbéompot, tdv & pév els &y TpdoT-
uov - 7 oUdév ToioUtow, &6 8¢ dAhos To — OUTws of &piBuol + 8

kai — 3 Aéyovton étepoanuol. ‘Ouolws ETepdanuol Aévovtan of — 15
ki + -, of 2,15 kai — 6, of 7 kai — 12,

Ol upev &pibuoi, oi émoiol Exouv TO aUTd Tpdonuov -+ (1 oU-
Bev Toolrov ) Aéyovtan Berixoi dpibpoi, of B¢ #xovtes TO — Aé-
yovran dpwnrixoi &pibpoi, xai UmotiBeton &1, &v ol feTikol Ta-
pioTavouv mooax f| peyedn GeTikd, of &pvmTikol @& TopioTavoUY
&pYNTIKG TolaUTa, &V T& TapIloThueva Tood EmdéywvTan &vrife-
ow. Of Betikol xod &pvnTikol &pibpol kai 76 O (pndév ) Aéyovran
He Ev Svopa oyeTixoi (TPOs Bidkpiolv &TMO TOUS KATWTEPW KAAO J-
uévous d&roAUTous &pifuols ). "Qore :

Kalobpev Betixdv dpiBuov olovéirore &piBudv ( tig *Api-
BunTuiiis ) Sudepopov Tol pndevég 0, Exovra To mpdanuov + #
o08¢v TowoUrov. KadoDpev dpvnrindy &piBudv oiovdvimore &pi-
Budv ( Tis *ApBuntiniic ), Sidpopov tob 0, ToU molou Té mpd-
onuov elvar td —.

“Otav Aywpev, ¥otw &piBudg a, & Towolrog &piBudg Sv-
vatal va elvar Betindg ) &pvnTindg 7 xal unbév.

§ 5. KohoUuev &méAurtov &pBudv fi &méAutov tipdv i kal
uéTpov Euds BeTikoU piv &pifuol f ToU 0 ocirdv Tov &piBudv, Evos
dpvnTikoU 8¢ TOV dvrlBeTév Tou ((Bemikév ). OUrws of &mwdAuTol

&pibuol Tév &piBUGY + 3, + 5, + -, + 0,45 elvaa of 3, 5, o
0,45, Tév & —1, —4-, —85 elvon ol 1, 4, 8,5 700 0 dmd-
Autos elvon 10 0. Tév oxeTikdy &piBudv — 6, + 2, — 3,5, — 3%
dvtioToryor dmdAvtor elven of 6, 2, 3,5, 3 —-;—

Ty &mwéAuTtov Tipnv f{ 1O pétpov Evds &piBuol .., Tol — 5,
oTUEIdVOUEY OUPPBOAIKES olTws : [—5|, fiTor T& oUuPorov Tapa-
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ordotws Ts dmoAUuTou Tipfs eivar dUo mikpad  elfeica | |, peTo-
gu Tév omolwy ypagetan & &pibuds. [pagouey Aormov |-5| = 5.
‘Ouoiws Exouev |+6| =6, | =T % [s=i, %— KT\

"Ev yéver T &méAuTov Tipfy &pibpol a mapioTavouey oUTes :
Jaf. Kai &v pév & « elvan @emikos f) 0, 167Te |al = o, tav B¢ elvan a
&punTiKOs TOTE |af = —a.

Oi &méAuTol kad dxépanor &pibuoi 1, 2, 3, k. T. A, Afyovtal @u-
ool apifpoi.

Ao oyetikol &pifpol AbyovTon &moldrwg ioot # drodvTwe
icobUvagot, &v af &méAutor Tipal oUT@®V elven oot f looBuva-

pol, kaficos .. of 5 xai — 3, kal oupPohilopev TolTto oUTws :
1 ; i i
[5! = (=5|. ’Emwions ol 3 —‘ll— Kad — TB glvon &moAUTws iooduvauoet,
i i 180
&iomi 13 3 | = I—T" Qoe :

Oi é&vrtifetor &pibpoi elvar &moilrTwg iooL.

To oupPorov Tiis pf lodnTos (kad THs i looBuvapias ) Buo
&p1Budy elvan TO = Kal &moryyéAAeTo : dudcpopov. "Hrol, &v 6 oyeTi-
KOs &pifuds o Btv elvan ioos ((olTe icobUvapos ) Tpds &AAov B, oup-
BoAilopev aUTd oUTes @ & 5k B xal dmoryyEAAOLEY, Siépopov ToU .

Mevikéds, &v 8Uo oyeTikoi dpifpoif, T.x. & kai P, elvon &moAU-
Tws iool, ypdeopev |af = |Bi.

§ 6. "Ioou 1) isodUvapol Aéyovtan Svo &p1bpoi, &v glve Spo-
onuot kai Exouv ioas f looBuvduous &TOAUTOUS TIHAS, kafoos LY.

ol 3 kai —g—, ol —4 kai — -132-, B16T1 Eyouv TO QUTO mwpdanuov, o

> : ¥ & 5 6 i
8" &mwdhuTol Tipad avrédy elvan foon, Ty, TGV 3 kol 5 kaBoos kol

TV —4 kol — Al-j?‘, onupeivopey 88 ToUTo pté TO oUpPolov = (ioov)
T10&uevoy peTaby alTdy, fiTol ypdgopey 3 = g, ¢rrions — 4 = ——-1—32-:-

SnuewwTiov, &1t Bid v& Tphywpey ETEpWVUHOUS KhaouaTikous &pi-
Buous els &vmioTolyous foobuvduous cT@dv OpwvUpous, Gpkel  va
Tpéweopey els duwvUpous T&g &TMOAUTOUS TV TIHAS Kal va Biarnpr-

. ; S 5 I 3
owpey T& Tpoonua avtdv. Olrw Y., QvTl TWV %, T —%v
Suvdpeha v Exwpev Tous toobuvauous Twy %-, — %. — %
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7. Edpere ook tmBexdpeva dvTiBeoty, kai dpiBpols dvmibéTous TrapioTdvou-
tas TaUTa (EvepynTikoy kal TobnTikdy Emiyeiphicews, képBos kad Enula, Tepiou-
oia kal xpéos, PEAAWY Kal TapeABov ¥povos K.T.A. ).

8. Toio1 elvan ol &vrifetor TV &pibpddv 5, 12, —3, —8, %s %-‘
4
3
9. Mpayate Bragdpous Spoonpous dpiBuous kal Tpels pf Spoofjuous. Mpd-
yote Suo dvmiBéTous apiBpols kai Tag dmolUTous Tipds Twv.

L3
=

6,15, 7,45, 0,12, — 34,85.

10. Tloian ol &méAutor Tpal i 3, —13, —15, 28, —3,5, 13 % : %
17,2, —42, 18, — -, 25 Tupohioare v,

11. ZnueddoaTe TAs QMOAUTOUS TIPGS TV OXETIKOV &pifudv a, —a, —B
+B.

12. EUpete &0 foous f| looduvauous Tpds Tov — %. TOV —;— oV 2, ToV

»

6 kai TOV —3.

13. Aidovrar ol &pibpoi 6, —2,5, —6,15, —3 _i. EdpeTe & fxaoTov  aU-
Tév Eva looblUvapdv Tou.

14. ’Ewi Tivos ebBeias AapPvopev &md Tivos anueiov alTis O Td Betikd Tuf)-
patd s OA, OB, OF.., xal Topiotévopey aitd pé Tols Getikols &piBuovs 1,2,
3, 4...., &v 1& AB, BI elvan Toa pé 1o OA. TTdds 6& rapagTtafouv T& OA’, OB, OF...,
foa &moAUTes uév Tpds T& TponyoUueva, &GAA' ExovTa gopdv émrl Tis evBeias &v-
TifeTov TAs OA ;

15. EUpete T peyédn i Tis alris s &vewo edBeias, T& dmoia 8& wapioTdvouy

JIReE 2 I3
ol &piBpoi B s Y e 0,45, kabBos kat ol &vribetor TodTwy.

1. TPAPIKH IIAPAIZTAZIZ TQN IXETIKQN APIOMON

§ 7. "EoTtw elfeia Tis x'x. 'Em alrriis AauPdvopev Ev onueiov,
fotw 1o O, 10 Omolov Opllopev &k TV mpoTépwy V& TapioTdyn
[ R - iR nsdawid; 1516

X Sy Yare: a) 0. BB FrboE

Zx..2

16 unbtv (0). ‘Opilouev s BeTikiv pev popdv &’ aUTfis mW.X. TV
&k o O Tpds TO x, G &pvnTikny 8¢ ™V & ToU O Tpds TO X',

WnoionoiBrke amod 1o ivotirouto EknmaiSeuTtikrg MoAmkig
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“Av AdPwupev To eUBUypappov Tpfipa 00 s povaba HETPT)-
otws kol TO pfikos auTol foov Tpos 1w Y., TOTE TO WEV TUTjHQ
00 8& Aéywpey, 6TI TapioTaveTar Yo ToU dpiBpol -+ 1, & 8¢ &pi-
Buos oUtos B& Aéywpev, 6T1 TapioTdveTan Ud ToU TunMaTos OO
Cane. 1200

“Ag Umofiowuer, oT1I OBoiopos SilaTpéyel SUo pETpa e TS
Ox &mo 10 0. O mapioTévwusy TOV Spopov oUTov ué 1o Tufjua
OA, T0 omoiov Exel wiijkos BUo povddwy Tiis evbeias x'x. "Avédo-
Yo TapaTnpouuey, &v kol G&AAos OBormopos BiaTpéfn BUo pETpa
de Tou O fmi Ths Ox' ‘O Gpduos atds B& TraploTdveTan UTd
ToU Tufuatos DA’ OUtw mpoywpolvtes Suvdueda vd TapioTa-
VWUEY TOUS OXETIKOUS dpifuous P& TUNpaTa TS eUBeiag x'x, ThHv
Strolav kohoUuev edBelav Tév dplBpdv ) &Eova 1§ xai edbeiav
Tév Tetpnpévwy, TOU PfKous aUTEY HETPOUMEVOU OTO  GPIoHE-
vou onueiou TauTns, T.x. &mo ToU O, TO omoiov kaAelTan &pxh 1
depetnpia éni Tob &Eovog. To pfjkos TUNHOTOS  TTOPIoTAVOVTOS
Gpropévov &piBuov elvan foov pé Téoos povddBag urkous, doas EXEL
6 Bobeis &pibucs. Kara Talta, &v BéAcopev V& TOPOCTITWHEY EV
Xpovikdy SidoTnua, TrX. MET& BUo ftn (+ 2 Em ), AapPavopev
¢k ToU onueiou O émi Tis év Adyw eUBeias Ev Tufipa OA Exov -
Kos SUo povddwy kai TO Tufjua aUTo OA Aéyouev OTL TTapIOTAVEL
16 Bidotnua - 2 ¢1dv. ‘Opoiws ¥ povikov BidoTnua Tpd 3 ETdV
(—3 #n) maploTaveTan UTd TOU TUMUOTOS OB’, Tfs elbeics, E-
yovtos ( &méAvTov ) ufjkes 3 povdduwv.

"Eav BUo &Boimropor dvaywpouv &md TO oUTO OTUEIoV eUBeias,
totw 1o O, kai SievBuvwvtan Em’ aUTRs duTiBETeos, & pév els pE Ta-
XUTNTa Y. 5 AWM. Tpos TRV BeTiknv @opav, & Bt Tpog TNV &p-
VNTIKNY gopav i TayxUTnTa 4 YiAW., f wév TaxuTng ToU TTPLTOV
fa mapioTaveTal UTMO TOU TUNMUOTOS T.X. 0OA, ioou pe 5 pova-
Bas unfkous kai kelpévou €mi ToU BeTikoU pépous Tfs eUbeias TV
TeTunuévwy, 1) Bt TayUTng ToU BeuTépou UTTO TOU  TUTHATOS o
&vTiBéTou @opds ToU TpwTou Kai ExovTos ufikos ( dmoAuTws Acap-
Pavopevov ) ioov mpos 4 povadas HTKOUS.

"Avédoya TrapormpoUpey Bia TRV TapaoTaciy &piBuddv TS
fepuokpaoias Gvw 7 Ka&Tw TOU undevos els To BeppopeTpoy K.T.A.

Auvépeba v& TapacThowEy ToUs OXeTIkous &piBuoUs kai pé

WnionoBrke amod 1o ivotirouto EknmaibeuTikrg MoAmkig
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onueia THs ebBeias TéY &piBuddy. TMpdyuar, &v oplowper T on-
ueiov Y. ©, xpov ToU TufpaTos avTils OO Exovtos ufikos + I,
6T TapioTavel THy + 1, gupioxopev, 6T1 T omueia A, B, I,... ma-
ploTévouy Tovs &pibuols + 2, + 3, +4,.. &&v & A, B, I,... elvan
& &kpa TGV THNUaTwy OA, OB, OF,..., T@v omoicwv T& pnxn elva
dvmioTolyws foo pe + 2, + 3, + 4o

Edw &k ToU O xai mpds v &vTiBeTov gopav Tfis Trponyouvué-
vns, T ¢k ToU O Tpds x', AdPwpey dpoiws TO Tufjua 0O pe wi-
kos ( &moAUTws AauPavouevov ) wm&s povabos, TO ©° mapioTavel
Tov — 1. Kor’ &vdAoyov Tpdmov edpiokopev Ta onueia A', B, T',...
& &moia TaploTavouy Tous dpifuous — 2, —3 —4,. (oy 2).

‘Opoiws eUpiokopey TO onpeioy, TO OTOIOV TOPITTAVEL EVa KAG-

i i . . 1 s = i 7085 -
gpaTikov Gpifpov, Y. TOV - Tpds ToUTto AcpPavopsy émi TS

0Bl TV &pIBpdY Tufjpa oUThs pé wijkos foov Tpds Tov Bobévta
&piBuoy, .y ioov pe —;lj— THis povdBos Wrikous, kai Tpds THY opdv
Ox utv &mod 16 O, t&v 6 Bobels &p1Buds elvan Beikds, pos Ty Ox’
5t &v elvan &punTikds. To uépos Ox Tiis eUfeias x'x AéyeTan Beti-
wdv pépog Tijs evbeiag TAOV dpiBudy (H Hmevbeia Ox) 1) ToU &
€ovos 1) This eubelog T@V TeTUMMEVWY kal & cUToU kelvTal TravTa
1& onueia, T& Omoia TaploTavour Tous OeTikoUs &piBuous kal TO
undév. To O x' Tifs eUbelas x'x Abyeton dpvnrixdv pépog (f Nui-
eubeiac O x') kai ¢ alToU kelvran TavTa TQ onueia, T& OToiX
TOPITTEVOUY TOUS GPYTTIKOUS &piBpovs kai TO pndev. ‘H gop& £k
10U O Tpds TO x Aéyetan GeTikn, 1) Bt ék ToU O mpds T X' &punTIKY,
éxdoTn B¢ onuelouTan pE v PENos, Tropakeipevoy els THY &vTigToryov
fipteubeiav kabos eis 16 oy 1.

2. TXHMATIEMOY TQN APIOMQN EK THE OETIKHE MONAAOZ

§ 8. lexdpeba 8mi: g dmbrutog i Betixdg dpbupdg Thg
*ApiBuntiniig Sbvartar va yivy éx Thg povadog | ¢€ évog ThV
pepdv adtig Sk Tig émavalipewg adTig (g mposberéou.

. ksl wmiloitouat, ool
My. 63=1+41+ 1. O2T--1-1-1, 5+5+5.

Ko’ Spotov TpodTrov bexdueba o1t :

WnionoiBrke amod To ivotirouto EknmaiSeuTikrg MoAmkrg
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&g dpwvntindg dpiBuos Sdvartar v& yivy éx Tijg &pvnrixig
novadog | ¢E évog TV pepldv adTiig Sid Tiig énavalfPews ad-
™ w¢ mpoohetéou.

OUrew Bexoueba mx., 811 6 —3 yiveton &k Tfis— 1, &&v T

y i 3 i 3 i 5 .
emavaAdBoopev Tpeis gopds. ‘O — 5~ T.X. YiveTa €k Tod -~ TS ~ 1,

tav émavaAdPepey alimd Tpels popds.

"EoTtw dpvnTikds Tis &pibpds, mx. 6 —4, boTig TAPICTAVEL
dpvnTikdy T1 péyebos, Ty, TO O émi Ths eubeias x'x, peTpnBev
UTo This povdBos ueTprioews, foTw Tiis 00, To éEoryopevor Tfis pe-
TpRoews TauTng Tou O Ymo Tfis 00 mapioTtdvouey ué %-— =—4
(ox. 3).

"ANAG TO O yivetan & ToU OO ( 8nAadt) ik ToU OO ool
dvrikaraoTadf) Umd 10U 00') kaBos xai & dpiBuos — 4 &k T &p-

o ey BB
i Bt D TS I S N T T e

a3

vnTikfis povados — 1, Sia THs émavadyews olTis Téooapas popds.

‘Ex ToUTtou O8nyoUuevor Seyoueda 61 :

Nag dpvmrindg dpiBuog Suvartar v& yivy dmd thy Betinv
povdda, é&v dAAdEwpev v mpbonpov adriic xai tadrnv # wpé-
pog Tautng énavardPfuwpev g npocbetéov.

OUrw Beyodpedo, 611 & — 7 yivetan & Tfis + 1, &&v TrpddTov Ad-
Poouev T dvrifeTov alriis — 1 kad TV émavad&Pouey Emrd @o-

pas s Tpoofetiov. ‘O — % ylveton &mo thy 4- 1, ddv pddTov Ad-
Poouev v durifeTov aUTiis — 1 kad TO SySoov Taums EmavaAdBo-
uev Tpls s TrpoobeTiov.

"Aoxfoerg

16. M oynuaTileTan #kacros Ty dpiBpdy —5, —6, —10, —50 & Ths dp-
vTIKTs povabos xad max &k TS Bemici ;
h 3 5 4
17. TIGds oynuaTifeTan éxaoTos T@Hv dpifudy — T' > ?' o _9_ i T

dpwnTiKiys xai wads Ek TS BeTikAs povdSos ;

WnoionoiBrke amod To ivotirouto EknmaibeuTikrg MoAmkrg



18. Tl oynuortiCeton &k Tis BeTikiis povados ikaoTos TGV dpiBudy 0,4,
0,45, 0,385, 1,25 xai wds ExaoTos ToHHW &vTioToixwy GvTIBETWY aUTGY ;

I'. IPAZEIZ ME IXETIKOYZ APIOMOYZ
1. IPOZOGEZIX

§ 9. "EoTw, 6mi €ls Eumropos éxépSioev &md ThY émiyeipnoiv Tou
€vTos s fiuépas 15 000 Spy. kai &AMV fpépav éxépSiaev 40 000 Bpy.

Mpopavéds Exépbicev &v SAw 55000 Spy. "Av TAPATTTTWHEY
Tous Sobévtas &pifpols dAyePpixdys, fiTor pi 4+ 15000 Spy. ai
+ 40 000 8py., 6 kaholpev &poropa avréov 16 (15 000 + 40 000 )
Spx. = 55000 Bpx. "Av Excopev SUo &AAous GuoaTipous &p1Bpous
. —35 kal — 15, 8& koholuev &Bpoioua ToUTwu Tov &p1Buov
— (354 15), fiTor Tdv — 50.

"Ex ToUTwov O8nyouuevor SiBopev Tov EEfs dpioudy :

Kalobpev d0poiapa §do dpoohpwy oyxerindv dpbpdv, o
GBpotopa TV AmOALTWY TGV TwV, ué mpdonmov TO mpéanIoV
TV Gpllpdv.

"EoTw, &1 Eutropos piav fuépav Elnmicoln &mod wiav TWANTIV
50 000 Bpy. kai évros Tfis aUTfs fuépas ¢xepBloev &mod plav &AM
woAnatvy 15000 Spy. 'Amd Tds SUo alTds TwAnoEs & Eutropos
tfnmcotn (50000 —15000) Bpy. *Htor elnuicbn 35000 Spy.
"Av TrapaoTiiowpey ToUs Bobévtas dpifpoUs dAyePpikéys, fitol pi
—50 000 &pyx. Thv {nuiav ked pé: + 15000 8py. T6 képbos, B Ka-
AoUuev &Bpoiopd Twv TOV &piBudv — (50000 — 15000 ) Spy. =
— 35 000 Bpyx. “Ouoics 6& Aéywpev, 6T1 TO &Opoiopa m.x. + 40 Kkai
—30 elvan 6 (4 40—30) = + 10. "Hror:

Kalobpev d0porapa 5o érepoipwy oyetixiv dpibpdv, ™y
Sracpopav ( Tijg pixpotépag &md TV peyadurépav ) THV &noAL-
Twv TR, pt mpdonpov td tod dpibpot Tod Eyovreg ™V pe-
yaAutépav &méAuvtov Tiphv.

"Av 800 &piBpol elvat &vriBeror, Td &0poiopd Twv elvar T
undév.

M.x. To &Bporopa 1@V — 40 kai + 40 elvan 16 0.

"EoTw, &m Exopev ToUs &piBuovs m.x. + 24 kai 0. ’Emeisny 7
&mdAuTos Tiuf ToU 0 elvan 0, émeton &1 16 &Bporopa + 24+ 0=+ 24,

WnionoBnke amod 1o ivotirouto EknmaiSeuTikrg MoAmkrg
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160 —640=—6, 70 &Bpoioua &V 0 kai — 25 icoUren é —25 k1.,
"Hror

To dBpotopa dbo dpBudy, éx ThV dmoiwv & €lg elvar pndév,
loobron e tov dAdov éx tdv Vo &plBudv.

‘H mpais, e Ty &tmolav eUpioxopey 70 &Bpoiopa Slo # kad
TEPIOTOTEPWY OXETIKAY &p1Budy, Adyetan mpéobeatg, oupBoiletan
8¢ Omeos kai els THY TApifunTikfy uE TO (ouv f| kai ) TiBépevov
HeTaby TGV &piBuddv, ol émolot Aéyovtal mpocBeréor.

Ad va dmogelyeTcn ) oUyyuols petafU ToU ouuPolou +
Ths mpoobioews kai ToU Tpobtou + f) — TGV TpooBeTéwv &pi-
Bucov, ouvificos TifeTan & &piBuds pE TO TpdonuoY Tou v Trapevdi-
oel, oUTw 8¢ éuavileTan ékoaoTos dpifuos wé To TPOTTUOY Tou s
&v Shov. Kara Ta duwTépod Exouey
(+5) + (+3)=(+8)=+8=8, (-6) +(+10)=(+4)=+4=4,

(—8)+0=(-8)=-
(8 + ) =D =wl (+ D 0= (1T =417,
0+ (=9)=(-9)=-9.

‘Ex v dvetépw Emeton 671, @v a xai B maplatdvouv SGo
oyetinolg dplBpovg, Ba Exwpev a+P = Pt

AwdT els Tous dvwTépw Opiopols oudels Teploplopos TifeTon
Toiog & T@&v BUo TpooBeTéwv B& Tebfi TpdTos, TO Bt &poioua § 1
Biagopd TV &TMOAUTWY TGV Twy dtv E§apTdTal &mo THY OElpav
A &o ThHY Béov THY &piBudiv.

Kara Tadra, 16 vé& mpooTedy dpiBuds X B els Tov o, dnAa-
&1 va eUpedi) To a-P, elven TO alTd pé TO Vi TpooTed) O a eig ToOV
B, fiTor pE TO v& eUpebfy TO &Bpoiopa Pta.

10. Aobévrwv mepiacotépwy TV Vo oyeTvddV &pBuidy,
nx. TOv a,B,y,8 x.T.A. xalobpev dbpolopa ToVTWV xai Tapi-
ovdvopev pé a-B4y45, Tov dpBpdv TdV bmoiov ebpioxopev,
dv ebpwpev 1o d0poropa T@v a xai B, eig T eEayopevov mpoadé-
Swpev TOV v, elg 10 véov EEaydpevov mpoobécwey Tov & x.1.A.

Inpeacdovopev p¢ (ot P ) T eUpiokdpevor &Bpoiopa TGV o kal
B, fitor Gétouev a+-P= (a+Pp).

OUrws Exopev a+P+y = (a+p)+Y.

Mapiorévopey pé (a+ P+ y) T eYpiokdpevoy &bporopa @V

WnionoiBrke amod To ivotirouto EknmaibeuTikrg MoAmkig
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a, B, y- fitol Bétopev a+-B+y = (a+4P+y) A kai
(a+PB+Y) = a+P+y kai Exopev
a+P+y+8= (a+P)+y+8=[ (c+P)+y ]+8&= (x+PpP+y-8).
OUtw Aovmov  Eyopev  at+P+y=(a+B)+y=(a+B+Yy).
o Bty+5 = (a+B+y)+8 = (@tPy ).
o+ P+y+8+e= (a+P+y+8)+e= (x+P+Yy +d+e).
Kard T& dvwotépw Exopev kai (a+B)+y=a+p+y kT.A
. x. D+ (+5) =+2=2,
NG+ = (F2)+ (D =+9 =9,
oo k. (=3)+(G)+(+ D+ (1) = (+9) + (D) = 10.

Hagarijgnag. "OTtav ol dix THv Tpdcleciv  opildpevor &pi-
Buol Stv Bibwvron pé ypaupata, Sid va onueiwowpey To &poioua
Twvy, deyxopeda TPOS EUKOAIAY VX YPAWWUEY QUTOUS KOTQ TEIPAV TOV
Bva petd TOV &ANAov Kal EKaoTOv ME TO TrPOOTHOV Tou, TrapaAEi-
TrovTes TO oUpPorov Ths TpooBicews. OUTw Tr.y., AVTI va ExwiEy
10 (+4) (+ 1)+ (<6)+ () (+ 1)
yp&popev 16 +447—6 —741 kai eUpiokopev

44476 —T+1= 11-6-T+ 1= +-5-T+1=-241=-1.

‘Opofaws, dvri mx. 700 (—4)+ (+ =) + (=5 ) + (-2), yps-

2 4 L 2 4
popey — 4 e — 2 xai ebplokopsy — 4 I — 2=
1 4 10 4 30 4 ADHBe 58 e T
T e e e e Tl e g e Tt

"Agxfoertg xai tpofAfpaTta

‘OQuds mpwTn. 19. Na elpeouv T& dpoiouara :
a’) 5+(+3) B D1 Yo E &)+ 6]+ (4 8)
440 2) o 15 (34w (on(sed) s (s6)

‘ )

2) (4)+ (6 M) C10)+(85) &) A+ (35 )+ (7

~—

v) (-%)+ (—%) @) (45)+(5.3) B) 4+ 5+ (+8)+( -3

WnoionoiBrke amod To ivotirouto EknmaiSeuTikrg MoArmikng
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‘Opéas Seutépa. 20. Na elpeouv & tfayoueva :

g i ‘ ; ok 1 1
o) =543 B') +5-8-T+3 Y) -3 +5p -2+
8 B BT [ aE) RS }? —344-7 ov') +4-8-6+17 % -8 _;. -9
. : ek B SRR L T T ES
c ) —3,5 7-7,4——8,5“’,-6 '2'“ = '—4'* n ) >N 2 T 3 - 2 + ? —0,25+ 3,7

‘Opas TpiTn. 21, Kepdifer Tis 234 000 &py., EmaTa xaver 216 400 Bpy.
KepBiter Tév 215 700 Spy. kai ydver ¢k véou 112 000 Spy. Mpawerte Tous Bobévras
&piBpovs GhyePpikds kai elipeTe Gv dxépBioey T Exace TeAKDS kal OOV

22. *Epmopos aufdver TO EvepynTikoy Tou kotd 128 000 &py., To B¢ mabnm-
ko kard 312 400 Spy. Mphyare Tous Bobévtas dpibuous dhyePpikéds kal elpete
Tolav peTaPorny Tabalvel TO kepdAxiov Tou.

23. Toua Bepuaviiv &mrd 0° EAaPe Bepuokpaciav 17,6°, "Emerta bplyfn xatd
19,1" kai Téhog 0epucivin katd 3,1°. Mpayare Tous Bobévras dpibuous Ayefpr-
&3 kal elpete &v nUERBN | MhorTTdobn Tehikdds | &pyikA Tou Beppokpacia kol e
oov.

24, “Epmopos Exer eis 76 Tapeiov Tou 250 000 &py. *Ogeier név els Siapdpous
174 500 Bpy., 136 000 Bpy., xad 19 450 Bpy., ToU peihouv Bt 34 000 Spy., kad 14
500 Bpy. kal 29 000 Bpy. Mpdyore Tous Sobévras apiBuols dAyePpixdds kod ebpeTe
16 &Bpoiopa Toov. T moogdy & Tou peivy, &v elotpdln kal TANpoOn TG dpeAduevy;

25. “Eprropos elxev 180 000 Spy. xai tmwAfipwoev 120000 &py., elotmwpatey
74 000 Spy., tmAfipwoe 14 800 &py. kal elotmpate 39 400 Bpy. lNpdyaTe TOUs Bo-
fevTas dpibpols dhyePpikds kal elpete TO &Bpoopd Teov. Ti Tocdv ToU Eueev f
wbonv {npiav Exer ;

26. Kwntov dvexwpnoey &md v onueiov O dopropévns edfeias kal Sijvuoev
¢’ autiis Bdornua +-58,4 w., Ewerta &wd Thv Béow avmhv —19,3 p. &l Tiig
evbeiag, &’ dkel 23,7 P kal A dmo THY TEAevTaiay Béav —95,8 p. TavTOTE
i s evBeias. TTola elvan fy &mrdoTaois Tis TeAevTaias Béoecxs Touv &md 16 O ;

I. IAIOTHTEE THE NMPOZOEZEQE

§ 11. To d0poiopa oyeTixdv dplbudy S5év petafdirerar,
dv a0 ) Béoig TGV mposBetéwy.

"Eotw TO &Bpoiopa T@dV oxeTikd@dy dpibpdv o, B, y, 5,
*Eyopev : at-P+y+8= (ac4PB)+y+8= (a+P+y)+8. AN elvau
at-p = P+o, &pa kad (a-B)=(B+a)=p+a. ‘Emoptvers a+P+y+35
=(ct-P)+y+b—(B+a)ty b= Broty)+i=praty+h

‘Opolwrs EYouev :
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o+P+y+8=(B+aty)+8="58+(B+oty) =5+p+y+a.
Bk 1@V dvwTépw EmeTan 6Tl

Eig 10 dfpoiopa oyerixdv dpiOudv duvdpeda v dvtixata-
oTiowpey Tivag €€ adtidv ué to dbpoiopd Twv, xal dvtioTpdpuwe.

AdT, &v BéAwpev TY. V& EXWHEY

a+P+y+b+e= (at+y+e)+p+5

TapaTnpoUuey, OT1 Suvdpefa va Béowpev

O+P+y+8+e= aty+e+P+8= (aty-re)+-p+8. “Qore:

To dBpolopa TdV oyetdv dpibpdv Eyel Téag adTag 18idty-
Tag pé To dlpolopa TGOV dpBpdv Tig "ApBunTinig, ¥tor loyvel
b vépog g dAdayfis Tdv Béoewv TGV mpoaberéwy xai ™G dv-
TIKaTaoTdoews epx®dv ¢ adTtév pé To Ebpoiopd Twy.

‘Ex T&v Tponyoupévwov EmeTon émions &t

Awx va mpooBéowpev mepiogotépoug TdV Svo pn bpooi-
#oug GpiBpodg Suvdpeda vé mposBéswuev ywptaota Tove Eyov-
Tog TO mpbonov 4, XWPLoTA Todg Exovrag TO —, olTw §é npo-
xUmTouv 8Uo évepdanuot dpiBuoi, Tolg émoiovg mpochétopev, Qg
Gvwtépw xal 1o dBpolopa TovTWY mapiotdver xai TO d6poLopa
TV dobévtwv dplBudv.

Kara tobra, 8i& 70 &bpoiopa m Y.
=3+ (5)+ (+2)+(+3)+ (-1 +(+6)
f) 81& 10 foov Tou —3-54243-7+46 EYOpEY

—3-5-7T=—15 +2434+6=11 xai Téhos —15+11 = 4,
fiTor : —3-54243-74+6=-4
A3+ () (+2)+ (+3)+ ()4 (+6) = (~4) = 4.

‘Opolws 81& Td &bporoua Y.

+ 4+ 5+ 0+(—4) + (+6)
fi 8id 1o foov Tou 4_5+0—-§k+6 Exouev :

4540~ 4 +6-44046-5- % ~10-54 =4 <.
‘Ouolws Eyopev r.x.
1 £303) boseor o

| 1 1

Kara Thy dctéheotv Tiis Tpd€ecs anrriis Stv elvon dudykn va ypd-
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PWHEY XwploTd SAous Toug evBlapéoous BeTikoUs kad Shous Tous
&pynTiKOUs TrpooBeTéous, &AM cxnuaTilopey kot elBeiav T& HEPIKE
dfpoiopaTa TGV BeTikGY Kol APINTIKEY Ked dkohoUBws TO TeAkdy
&bpoiopa ToUTwy I, X- +3--}k0—1—2+1-—6—f—4:8—9:—1,

1 1 7 5
2-1+46 3 Hi-g-2=13-35 =92,

‘Erriong (&v eikoAuvdopedo ) eUpioxopey To &§crydpevov mpoo-
Béoews oyeTikddY &piBucsy, mpoobéTovTes els TOV TpddTov Tpoo-
Betéov TV BeUrepov, s TO EEorySpevor Tov TpiTov KTA. Kol yp&-
pouev TO TeAiov &Bpoiopa Ywpls v YPaywpey T& Evdiduoa ( pe-
Pk Eforydpeva ).

My Birdevd 351 6—74+2—1 Aéyouev 4+ 3—51goy — 2
(Xwpis va 1O ypdapwuer ), droAoUboos Abyopev —2+4-6 foov + 4
(xwpls va & ypdyoopey ) kol év ouvexeiq Abyopev + 4 —7 foov
— 3+ droholbuws Adyopev — 3 + 2 foov — 1, dxohotBes — 1 — 1 igov
— 2. "Apa, Méyopev, TO [mToUuevov &poropa elvon — 2,

Il. TEQMETPIKH ATIEIKONIZIS AGPOISMATOS

§ 12. Auvdpeba vd  &meikoviooopey YEWUETPIKGDS THY Trpdo-
Beotv TGV oxeTIKGY dpIBUGY €Tl ToU &fovos Taw TETUNUEVDY. A1k
VX TIAPaOTHOWHEY TY. T &GBporoua —8 + (+ 3), &varywpol-
Hev &md TO onpeiov foTw A, TO roiov ToploTavEl TOV — 8 i
ToU &fovos kad Tpoywpolpey TPds T Bebid oTol ket + 3 po-
véBas prikous. TS olrreog eUpIoKOpEVOY onueioy, EoTe B, mapioTduer

10 &fpotopa —8 4 (+3)=—-5 (oy. 4).

A 8+3=-5 . -448=4
¥ & 8 r (o B - S R e

Zy. 4

A& v& eUpwpev T omueiov, TS dmoiov TapioTdvel T XK. TO
&Opoiopar —4 +(4- 8 ), &vaywpolpey &md Td onueiov ToU &€o-
vos, TO Omoiov TrapioTdvel ToV — 4, ot TO I, ki Tmpoywpoluey
Tpds T& Befix aimoU Ko ST povdSag ukous, &Te eUploxopey
16 onpelov, EoTw A, TapioTévoy TO — 4 +8=+44.

WnionoiBrke amoé To ivotirouto EknmaiSeuTikrg MoAmkrg
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"Aoxmnatig

27. EUpete T& kaToTépw EEayOpEva KaT& TOV OUVTWUOTEpoV TEoTov Kal
dmeikovioaTe aUT&
2
o Bl 5BBli-15 4 G-0-3 B 16-53-+ 47—5—6—%-&- =+ 1

¥ ‘is+‘§““73;“5 _7-241-13 &) 1354 I7,18~55-78~15

2. APAIPEZIZ

§ 13. ’Eotwoov .. SUo oyerikol dpifpol + 7 kad —5.
Synuarifopev 10 &Bpoiopa (+7)-+(+5), TO Omolov eUpiokeTan,
&v els Tov (4 7) mpoobiowuer Tov ( + 5), &vrifeTov Tob (=5 ).
"Av els TO &poiopa ato (+ 7 )+ (4 5 ) wpoohéowuey TOV BeuTe-
pov ¢k T@V SobEvtwv dpibudv, Tov —5, & elpcopev

G T T
fiTor TOV TrpddToV ApIBUOY £k TGV SobévTwv. 'Ev yéver :

AoBévtwy 8Go oyeTixdv &plBpdv, dmapyet elg Tpitog oye-
Tindg dpLbpac, 6 dmoiog mpoaTIBépevag eig Tov Eva TGOV SobévTwy,
6ideL Tov dAhov.

MpérypaTi, &v «, P elvon BUo Bobévtes oyeTikol apifuol kai Oe-
Acopev va eUpwpey &piBpdy, & dmroios TpooTiBiuevos el TOV BT,
v& 8idn &Bpolopa TOV q, oyxnuatilopev TO &Bpowopa a+ (—P)
&md TOV Tp&TOV Kai TOV &vTifeTov ToU Sevtépou P, Tov —P. Tla-
patnpolpey Tdpa, 6T1 altds & &pifuds o + (—f) elvar & gﬂ‘rc\.'i-
pevos. A1dTi, &v alTds mpooTedT) els Tov B, B Exwpev
B+at (—P) = ot (—P)+(+B) = o, Emebh elven (4P)=(—B) 0.

TMaparnpnTéov 611 :

AoBévtog olovdnmote ayeTixod dptBpod, Omapyet elg xai
pévov GpiBudg, & émolog, mpooTiBépevog eig Tov Sobévra, Sidet
&0poropa Tov idrov. ‘O &piBuog adtog elvar to 0.

Mp&yuot, Exopey mx. a+ 0 =a, p+ 0=Pp kTA L& ToU-
To Aéyopev OTI:

Té undev elvar & dpibudg, 6 omoiog, mpoatiBépevog elg oi-
ovdvmote dAAov, 8ider dBpoiopa TOV dAldov.

Wnionoi|Brke amod 1o ivotirouto EknmaiSeuTikrg MoAmikng
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§ 14. Kalolpev Siacpopdv oyertivod &pibpod B &nd &A-
Aov a, tov dpiBudv, 6 omolog, mpoatiBéuevog elg Tév B, Siber
dfpolopa TOV a.

‘O &p1Bpos auds, kaTd T& dvwTtépw, elval & o + (—P) = a—P.

"Qote N Biagopa ToU P &md Tév « elven o — P. 'Ek ToUTwy
TOPOTNPOUPEV OTI :

‘H dwaepopa a peiov B edpioxerar, dv el tov o nposhéow-
pev tov avriBerov Tobd B.

‘H mpdafis, ue Ty émolav elpiokopey THY Biagopdv oxeTikoU
&piBuol P &md &Mov a, keeiTal depaipesigt & o kaheiTal peww-
Téog, O P depaperéog, TO 8¢ oUpPorov THs dpaipéoews elvar TO
— (mAfv ), Tiféuevov peta€l Tol o kad B, fiTor ypégopey a— P

[Tagadeliypara : (+8)—(+ 5) =(+8)+(=5) = (+3) =3,
(-5)-(-6)=(5)+(+6)=1,  (-3)-0=(-3)+0=(-3)=-3.
2 1 2 1 4 1 5 5
(-3)-(+g)=(-3)+(-2)=(-2)+ (-5)=(-%)=--%
0—(-T)= 0+ (+7)= (+7) =+7 =7, 0=(+5)=0-(~5)=(~5)=-5.
§ 15. /avarijonei;. ‘H Siagopd &pibuol Tivos .y, o &mwd TO
0 iooUran pé 0 —a =—a, fitol ut TOv &vrifetov ToU a. “Apa:
"Ev® eig v "AplBuntuc)v §) dpalpeoig dpiBpod tiveg Sia-
@épov Tob 0. m.x. Tod 3 &nd 7o 0, elvar &Sdvarog, mé ™v xen-
oipomoinoy T@V dpwTindy dpiBpdv W dpalpeaig adt xai nd-

oa dpoia elvar Suvami.

Mx. 0—(+3)=04(-3)=3, 0—(+1)=0+(-1)=—1,
0—4=—4, 0-(+3,25) =0+(-3,25)=—3,25.

§ 16. Ai iBi6TnTes Tiis &paiptoews dpiBudv Ths ApiOunTIkis
dAnfevouy kai S TNV &eadpeoiv oxeTik@dy &piBudv, dmodelkviov-
Ton 8¢ eUKOAWS.

"Aoxfoetg xali mpoBAfparta
‘Ouéas mpwTn. 28. N& elpeBoiv al Siagopal :

a)8—(—4) P)—18—(+19) y)-14—(—7) &) 09— (-9,13)

WneiomnoiBrke amod 1o ivotirouto EknmaibeuTtikrg MoAmkrg
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€') 2,25 — (- 1,65) cr'r')2%«-—(—3 ;—) g')9%_("7%)

n') Acifore, o1t elvan a—P= (a+ ¥y )—(P+ y).
‘Opdas BevTépa. 29. Elpere T& tfaydpeva TGV kdTwbh Tp&fecov

o) 120419—(=18) P') =17—(—4)+(48) y')—5 % o (—6 —;1*_) e ( = %)

8') Acifore, o1 elvar a—P= (a—y)—(P—1)
30. EUpete T& tfaydpeva Téhv kéTwb mpdewv
«)2-7 p)Y8-10 y)15-22 &) 15-230 ¢) 1,25-9,65
at') Aciore, 6T elvanr a—(B+vy) = (o—P)—y.
‘Opdas tpitn 3l Aibaver Tis 1o EvepynTivdy Tou kal EAaTrdover T6 Tra-
InTiéy Tou kot 1564,20 Spy. Tiva petaPornv mabaiver 1) meplovoia Tov ;
32. ’EharTodvel Tis TO fvepynTikdy Tou kard 15 484,3 Bpy. kol clféver T
mofnTikéy Tou katd 162 384,70 &py. Tolav petaPoriv madalver 1) mepiovaia Tou ;
33. Avaywpel Tis £k Tivos opioptvou onpelou A. Babiler &’ elBelas &Bol
238 pérpa mpos T& Befic kai @baver s TO onpelov B. Méoa pérpa mpémar va Po
Siom) &k ToU B mpds T& dpioTepd il Tis alTiis elbelas, Bk va @Bdom els TS om
yefov I, &méyov &mo ToU A 4846 pétpa:
34. Xéver Tis 15 016,3 py. MMéoa mpémer v kepbior) B véx Exn) 8 958 ,65 Bpy

TeproooTépas TV Gowv elyev &pyixdds ;

I. AATEBPIKA AGPOIZMATA

§ 17. "Eortw 10 (+5)—(43)—(—4). A&k v& elpwpev orrd &pke
&md 10 (45) va dooupéowpev 16 (+43), 8Te eUpioropev (+42)
Ao TO E§arydpsvov TolUTo (42) v& dpaipéowpev TO (—4) ko V-
ploxouey (+2) — (—4) = (+2)+(+4) = +6.

‘H dvwTépw Ekppaois kel Ao Trapduoian Aédyovrtar dAye
Pewd &bpolopara. "Hror:

"AdyePpudv dBpoiopa Aéyetar pla dxolovbia mpoobBéoewv
xol dpapéoewy, al dmoior onperddvovrar éni oyeTin@dv &pld-

v.
5 § 18. "Eotw 16 d&AyePpikov &bpoiopa o—( 4 P)4-(—=y)—(-08)

O Bel€wpev, 611 TolTo loolTan ué a+(—B)+(—y)+(+8)

ArdT1

A&k Ty ebpeoiv ToU Ak THv elpeoiv ToU

a~(+R)+(~y)—-b) a+(—P)+(-y)+(+8)
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1) ’Amd 10 a 8a deoipé- 1) Els 16 a 8& mpooBicwpsv
owpev 0 (— P ). 10 (— P) &AA& TOUTO Elvat TO AT
pE TO va dpaupéowpev ETTO TO

16 (- B) (xaTd TOV Spropdy THS

APAIPETEWS ).

2 ) Eig 1o éfayodpevov, TO 2) Eis 1o é§orydpevor, TO O-
Stroiov B& eUpedfi, B& Tpoobé-  Toiov B eUped] 6& Tpoobiowuey
owpev 10 (—y). 0 (—Y).

3) Ao 1O véov Efarydpe- 3) Eis 1o véov E§aydpevov B&
vov 8& dpaipéowpey TO (—8) TrpooBécwpey 16 (+-8)" dAA& ToUTo

elvar TO alrd pE TO va dpauptow-
pev &mo To E€oryoduevov TO (—B).
“Emopéves elva : a—(+B)+ (—y)—(~8) = ot (-B)+ (~y) + (+8).
"Htol, &v &hyePpikov &bpoioua Suvaran vd Tpamd &g GAAo
icov Tou &Bpotopa OXETIKGY &plbudy, kol dvTioTpogws. TI.x.
ot (—B)+ (Y )+ (5) = a(+ B)+ (+y)~(+8).
Ex TouTwv Tropornpoluey 6T
"Otav €lg GAyePpwodv &Bpolopa &pbpédg Tig &€xn mpd ad-
tolU To 4 TéTe & dpBpdg adTég mpootiberar, Eve drav Exyn mpd
abtol T® — TéTe 1) depaipeitar 6 dpBpdg adTdg W) mpooTife-
Tat 0 avtifetdg Tou.

"Ek T&v duwTépw 6BnyoUpevor Bexoueba ém, &v o elvan dpi-
Buds Tis (Siapopos ToU 0), TO +-a TaploTAvEL TOV @, £V TO — o Tra-
ploTavel Tov &vTiBeTov ToU o OUtws éxopev: +(+5) = +5.

—(+N=-7, +(-3)=-3, —(-6)=6.

‘H dvatépw ouvlrikn BUvarar va ékppaoti] kai s €7

Avo Suaboyind ocOpPolra elg dAyePpucdv dbpolopa éx TV
xai —, SVvavrar vé dvrucatactabolv pe &v pévov, td + pév,
dv Td 8Vo Sradoyixd cvpPora elvar Ta adtd, pé vo — 8¢, dv Td
Siadoyind oOpPora &év elvar ta adrtd.

“Htor: 1) "Av 1& BiaBoyika oupPora (els ahyePpiov &Bpoi-
oua ) elvon pé THY cepav 4 -+, Ba dvmikaraoTadouv pg -,

2) "Av t& BiaBoyikd oupPora (els dAyePpikov &Bpoiopa ) €l-
vai pé Ty oelpdv — —, 8& &vrikeraoTaBolv pt 4.

3) "Av T& SiaBoyixg oUuPora (els dAyePpikdv &bpoiopa ) el-
var pt T oerpav + —, 8& dvrikaraoraboly pt —, kai
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26

4) "Av T& Siodoyik ouppoAa (efs dhyeBpikov &bpoiopa ) ¢l-
val P TNV CEIp&Y — -, B& QvTIKATAoTABOUY g —.

OUtes Exouer (+3)—(=6)+ (~8)—(+7)—(—1)—

(+3)4+ (+6)+ (-8) + (=74 (+1)=34-6-8-7+1=10-15=_5

§ 19. Kaholpev 8pouc SAyePpixol &bpoiouaTos Tous &p1Bpious,
of omoiol To &moTeholv, EkaoTos TEY GTolwy Exel TS Tpdonudv
TOU + 7| —.

OUrtws els 10 dhyeppixov aBporlopa o—P+y—6—¢ of épor Tou
ehvan @, —P, Y, =8, —&. Kord Todre,

av édryeBpixoy dBpotopa elvar &Bporopa Tdv Spwv Tou.
My. 16 (+5)—(—4)+(+ —g—);(—éﬂ) elvan &bBpolopa TG (+5),
—(—4),(-}- —é—), ~(=8), fito1 TéV +5, +4, -}——é, +8, kai Exouev

D+ (4 5) 8 = 5ebat L8174 L w17 z.

Zuppooves pé Tdg iB1oTnTas S1a ToUs TpoaBeTéous HI&S TTpoo-
Beoecws oyeTik@y &piBudy, Exouey 8T ¢

Eig dAyeBpuxov d0poropa Suvdpedo va dAAaEwpev Thy Béowy
Ty Spwv Tou. T.y. elvan &P +y-8+-e—n=e—P+y-n+a-b.

Eig dryePpuxdv dBpotopa Suvdpeda vi dvTicataoTiowey
1epixog Bpoug Tou pé T &0potopd twv, xal avtiotpépwe, Su-
vapeba elg dAyePpuxdv dBporopa va GvTikataoTicwpey éva dpov
né o &0poiopa EAAwv, TGV droiwy adrog elvar &bpoiopa.

"Hron :

"Toyver xai &’ dAyeBpixdv dBpoiopa & véuog tig dAAayiic
Thg Béoews TV mpoabBetéwy xai TS dvTixaTacTdGEw TPOG=
Beréwv Sik Tod aBpolopatéc Twv.

My, —(-5)= (—7)—-(+4):5-7—4=(5—7)—-4:—2—41—6.
10~(+7)+(—3):(7+3)—(+7)+(—3)27—{-3—7—~3:10—10=0.

‘Apol &hyePpikdy &Bpoiopa Edvartan v& Tparriy els &AAo icov
ToU &Bpoiopa ayETIKGY dpiBuGy Kod QVTIoTPOPus, EmeTon & :

A v& mpocbécwpey GAyeBpucdv dbporapa el oyetndy
&pBpdv, dpxei va npocBécwpev elg Tov oyerindy dpBudv Todg
8povug Tod @Bpoioparog, Exacroy dnwg elvan el 1o é0poropa
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Aid vé mpooBéowpev dobévta dAyePpina abpolopata, dpxel
va oynpatiowwpey &v dAyeBpucov dlpolspa pé Spoug Tovg TGOV
So0évrwy &Bpolopdrwy xai €xagtov dnwe elvar eig to Sodév
dBpowopa, eig To omoiov LTApyEL.

T X. (ot P=y+B)+ (~e+- ) = act Pyt S+ {n.

§ 20. "Orav eig dobev dryeBpundv dbpoiopa dArGEwpey Té
mpoonpa TOV dpwv Tov, mpoxLTTEl GAyePRpinov dBpoopa dvri-
fetov ToD SobBévrog ( Ntor To éEaydpevév touv Ba elvar dpiBuodg
dvriBetog Tob éEayopévou dptbpod éx ol dobévtog abpoiopatos).

AoT1, 81 vd eUpwpey TO Efarydpevoy Tou GobévTos dAyePpikol
&bpoiopaTos, Ga eUpwpev TO &Opoiopa TGV BeTikddv Opwv  Tou,
fotw 8¢ 1) dmwoAvTos Tiph TouTou A. Emeita B& eUpaopev TO &Bpor-
opa TV SpunTIKGVY Opwv Tou, Kad E0Tw 1) GMOAUTOS Tip ToUTOU
B. "Av pév elvan A peyodUtepov Tol B, TO Sobfév dbfpoicua ioolTan
ué +(A—B). "Av 8¢ elvan 10 A wikpdTepov ToU B, 1o Sobiv &bpoi-
opa looUron pe —(B—A).

"Av elvar A = B, TéTe 16 Softv &Bpolopa elven foov pé 0.

"Orav &A\A\&fwpey 1O ofjpa EkdoTou Opou ToU dobévros EA-
yePpixoU dBpoiouatos, of fetikol Spor H& yivouv dpvnTikoi kai of
dpvnTikol 8& yivouv Betikoi. Eis 1O véiov cdtd &fpoiopa, 16 &-
fpolopa TGV GeTikédv Opwv Tou Ba Exn dmwdAutov mipny B, To Bt
TRV &PINTIKGQY Opwy auTol Ga €y &moAuTovr Tiunw A,

"Av Aormov elvar &6 A peyoAuTepos ToU B, TO éaryduevov ( ToU
véou &bpoiapaTos ) 6& icolten pé — (A—B), av & 10 A elvan wi-
kpoTepov ToU B, TO év Adyw dbpoicua foolTon pEe + (B—A), v
5t elvan A = B, 16 &Bpoiopa icolton pe 0.

Maparnpolpey Aormov &Ti, kol kaTd Tas dUo TepimTwoEs TO
¢€arydpevoy Tol 81° dAAayfis ToU TTpooTipou TV Opwvy TTPOKUTITOV-
Tos &BpoiouaTos elven &utifBetov ToU éfayoutvou ToU Sobévros &-
fpoiouaTos, 6Tov B¢ A = B, Exouev éfayopevov 0, To dmoiov £yel
&vrifeTov 16 0.

§ 21. A va dopapéowpey dAyeRpuov dBpoiopa dmd aye-
Tixév GplBuov, dpxel va mpoobéowpev elg Tov dpBudv TodC
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dpoug 7ol dBpoiocpatos xai xabéva pé HAAaypévov Té mpdompoy.
TT. X. &ouev —a—(B—y+8) = —a—P+y—5.
AidT (kat& TOV Sploudy T &poupéoews ) &pkel v TTpocdé-
gwueY els TO —a TO &vTifeTov TolU B—y-+38, 10 dmoiov elvat, cx dueo-
Tépw Eidopev, TO —B+y-5.

§ 22. ’Eviote mapaieimopey Tapévleoly, Eutos THs Smoias U-
mapxer dhporopar dpiBudY, Kad &v pév Tpo auThis Umdpyn TO +,
Yp&pouev ToUs Gpous Tol &bpoioparos fkaoTov pé TO PO aUTOoU
ofjua, &v 8¢ wpod avrTfis Umdpyn TO —, ToTE YP&PoLEY Tous Spous
ToU &fpoiouatos, GAN’ ExacTov pé dvTifeTov Tol mpo aUTol Tpoo-
pou. Tl.x. Exopev :

+(3—5+ 6—7) = 3—5+6-7, (—C(_la_‘l_y_g) o -*Uﬁﬁ-?}f%i.
—(35+6-T)=—345647, —(—a—P+y—8)=0atP—y+5.

‘AvTioTdews. ’Eviote e dAyePpikov &Bpoiopa ypagouey
ToUs Spous Tou évtds TapevBécews () GykuAdv [ ]), kad & pév
TS aUTiis Béowuey TO +, EkaoTos Opos  EvTog aUTiis Ba Exyn TO
Tpoonuov, TH OTroiovy Exel kad els TO Sobiv &Bpoiopa, &v 8t Béoco-
eV TTPO aUTHS TO —, EKaoTOs TEW EuTdS aUTiis Spwv B éxn TO dvri-
OeTov ékeivou, TO Orroiov Exel TO Bobiv &Bpoiopa.

T X. &xomev —3+45-7—-8415—6—=-—31+5_7+ (—8-+15-6)

—34-5—7-8-4+15—6 = —3+45-7—-(8-1546)
o+P—y+06—¢ = o+ P+ (—y+5—e).
o+-P—y+8—€ == a-P—(y—5+¢).

Il. FEQMETPIKH ATIEIKONIZIS AIAGOPAS SXETIKON APIOMON
"H KAl AATEBPIKOY AGPOISMATOZ

§ 23. Auvdueba v &meikoviowpey YEWHETPIKAS TNV &paipe-
Olv TV OXETIKGY &piBpddv &l THs elfeias TG &piBpcy s EEs :
“EoTe, 611 Exouev THY Siagopdy — 4 — (FO)=-4-5—_09
Evpioxopev 16 omueiov, 1o dmoiow TOPIOTaVEL TOV — 4, foTw TO
A, &mi Tiis elBeias TGOV &p1Budy kai Tpoxwpoluey &’ alitiis dpi-
oTEPA oUToU Kot 5 HovaBas, OTe eUplokopey, EoTow TO onueiov B,
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T omolov TaploTdvel THY Siagopdy —4 —(+5)=-9 (oy. 5). Ax
v& TapaoThowpey THv Siagopdy Y. —1—(—4) = —T7+4 = -3, Tpo-
XwpoUuev &k ToU onueiov, EoTw A, &ml Tfis eVBeias TOV &piBuddv,
TO Omolov TraploTavel Tov —7 kaT& Téooapas Movddas Trpos Ta Be-
Sl alrol émi Tfis elBeios kai eUpiokouev onpeiov, Eotw I, Topi-
oTdvov THY Siagopav —3.
8 -7 -4 . -

X' _4_ (+5):-9 2 Fed=e@ 0Bl AR Bk B R

Zx. 5

Ko’ &vdhoyov Tpomov épyaloueda Sia v& TapaoThowpey &A-
yeppikov &Bpoiopa émi T elfeias TGOV api1Buddv.

"Aoxhoerg
35. EOpete T& kdTwbh tlaydpsva kal TapaoTNoOGTE QUTA  YEWHETPIKES.
B DL LT ] [3')——3—2%-}-4—8-—?——;;-
v 1 1 1 1
Y) 4+ 5-8)+G-2-T+4) &) (- 5+5—4)+ (5 -5 +58)

) (3—5—6—7% 13)7(246+4—12—)0T') (3 % ~4-6)+7-(3 _%.+ %--3)_

36. Els 10 3 —5— 4+ 7— 8—1—15 BéoaTte pdvov Tous pous TpiTov, TéuTTOV Kal
tTov tvTds TrapevBéoews xaTaAAfiAws, WOTE Tpd aUTiis va Tebi] TO 4 kal Emata
wpd Ths &AAns TwapevBioews TO —.

3
37. Eis 16 &fpoiopa — 6 —;ﬂ- +7-12-745- T Béoate povov ToUs -

pous TpdTov, TpiTov kal TeAeuTadov kaToAAfAws EvTos TapevBéioews, oTe Tpo
alTfis v& TeBf TO —, kai Emerta ™S Tis &AANS Tapevdioews vd TeBR TO +.

3. TOANAIIAAZIAZMOZ

§ 24. Horlanlraoiacpos oxeTinod dplBpod a éni dAdov B
Aéyetar # mpakig, pé v dmolav oxnparilerar éx Tob a tplitog
dp1Bpée, dnwe 6 P Sbvartar va exnuatiody éx tig Berintig pova-
b0 nal Tdv pepdv adTijg.

Of Bobtvtes &piBuol Aéyovtan mapdyovres (& o moeAdamia-
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olaatéog ki & B moAhamAasiacmig). ‘O mpokiTrTwy dpiBuds éx
ToU ToAAatmAcoiaopol AéyeToan yivopevov, TO 8t cUpPorov T
Trp&ews elven TO - ) TO < (émi ), TBéuevov peTaly TOV Tapayov-
Tpv. OUTexs & moMamAaoiaopds TEV o kol P ovuPolileTon e
axP @i a- P, T 8¢ ywopevov autdv pt of. “Otav 6 el TQOV TTapa-
yévtwv elvon 0, TO yiwouevov opiletar foov ué 0. "Hror . ¥ o0
=0, 0.a=0, (-3)-0=0, 0.0=0.

a’) Mg nolkamiacialopev aplBudv Eml dhhov BeTIKOV.

Kord T& dvwtépew, TO ywdpevoy, Tr.x. ToU (-4) émi &A\Aov
X 1oV (+3), &vdyeTtan el ThY eUpeaiv TpiTou &pibuol, & omolos
oynuartiletan & ToU mpwTou (+4), dmws & Beutepos (+3) Bu-
varen v oxnuaTiody &mo Thv + 1. ‘Emadh & (+3)=1+1+1, B
excouev (+4)- (+3) = (+4)+ (+4)+ (+4)= +12

“Opolws (—8)-(+3) = (-8)+(8)+(-8) = 24

My, 70 (=9)- % onuadvel v& elpwpey TO TETapTov TOU —9
kai ToUTo v& TOAAaTAcoidowhey £l 3. “Hron EYOUEY (—9)-% =

o2 %.3 = (_%) - —6%- ‘ETropéves :

T yivdpevov oxetinod GpiBpod éni dAdov BeTixdv Exet amd-
Autov pév TIpHY Té yivdpevov T@V ATOAVTWY TGOV TAV Tapa-
yévtwy, mpéonpov 8¢ T6 Tol MOAAaTAACIACTEOV.

B) Mg moAhamhagialopev dpibudy &mi GAhov ApvnTIKOV.

"EoTw, 8Tt {nTeiton 1O ywopevov (+8)-(=3).

To (—3) Buvaran va yivn ék Tfs -1, fav AdPwuev THY &vri-
Betév s —1 kal TaUTnu EmavaddPeper ds TpoobeTiov Tpis. “Apa,
B1d vé edpwpey TO yivopevov (48)-(—3), 8& AdPoouev Tov dvtifeTov
ToU (48), Snhadn Tov (—8), kol ToUTov 8& EmavardPwpey Tpis s
Tpoabetéov. "Hror 8& elvan :

(+8)-(=3) = (=8)-(+3) = (-8)+(-8)+(-8) = —24.

Ak ToV oitdv Adyov Adyopev, 611 (—8)-(—3)=(+8)-3=24. "Apa:

Td ywépevov oyetinod &piBpod éni dAAov dpwnTixdy Exer
GméAvtov pév TRV TO yivopevov TGOV ATOAVTWV TGOV TOY
napaybvrwv, mpéanpov 8¢ to dvrifetov ol moddamAaciacTéou.
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T.x. elven (+9).(-- Z_)f -2 AWk M

"Ex TGV TTPOTYOUHEVOV ouUvayopey Tov EEfis YEVIKOV Kavova :

§ 25. Awa va moAdamAasidowpey SVo oyeTivovg dptbpoug,
moAdanAactdlopey TAG ATMOAVTOVS TLMEG TWV Kol TO yivépevov
AapPhvopey pé T6 4+ pév dv ol moupayovreg elvai dpoanpor, pé
T — 8¢ av elval érepdompol.

§ 26. Ex Tdv dvwTtépw EmeTan, 611 off == Ba. A16TI KoTd TRV
€Upecty TOU yopévou TV EMOoAUTWY TIHGVY TV BU0 Tapayoviwy
a, P elven &Bidpopov Troios k. TEW TOPayovVTwY AcUPaveTar KaTa
ceipdy TpddTos 7 BeUTepos. ‘Emroptves, & vépog thg avripetabé-
sewg ThOv mapaydvtwy ( 81 dptbroug Tig TApiBunTinig ), ioyxvel
xai S Svo uxe"nxobg nopdyovrac.

© § 27 Twbpevov ToAAGY TroporyvTwy Spilouey kabos kai i
T "ApifpnTikny.
M x 3+ (=5 )-(—4) =13-(-5)1-(—4) = (~15)-(~4) = €0.
Ev yéver Eyopev: aPy=(ap) -y
oPyd = (0P )y-8 = (aPy )b = (apyd)
Hrou: &) i(=3){+-5)-{-2)-(—1)-(-3)=(=15)-(=2)-(—~1)-(-5)
= (+30)-(--1)-(=5) = (-30)-(-5) = +150..
B ) (=3)(-2)-(=1)-(+5)=(+6)-(-1)-(+3)=(-6)-(+5)=-30
’Ex ToUtwv mapaTtnpoUuey &T1 :
Té ywvépevov moAAdDY mapayéviwy Exet dndiutov pév Tiphv
TO yvopevoy T@OV ATOAYTWY TIR®Y TOV TapaydévTwy, mpéonpmoy
8¢ 1o 4+ piv d@v Td TA{Bog TV dpvnTix®dV Tapaybévrwy elval
dprtiog &piBudg # 0, Td — 8¢ dv Td mATfog TdV dpNTIRGY Tapa-
Yévtwv elvar dpbpog meprrrde.
Elvat qpavepdv, §tL 10 yivépevoy TodAdV oYeTndv dpllpdv
8&v peraPdirerar, dv &AAaxdij h déoig TV mapayévrwy.
"Av €ls TGV TapaydVTWY YIVOREVOU TIOAAGDY TTapayOvTwY elvan
0 16 y1vdpevow elvan 0.

X (4+5)(=3)0-(46) = (-5):0:(+6) = 0-(+6) =0.
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MTOAAATIAASIASMOS AFIOMOY EM 4+ 1 "HEM =1

§ 28. TMapoTnpoUpey ém, TTOMETTACIOO UGS TYETIKOU &p1Buol
bl 4+ 1 piv onuadver abTov Tov &piBpdy, Emi —1 8¢ Tov &vTifeTov
Tou. OUrtas Eyouev a-(+1) =q, a-(—=1) =—a-(+1) =—,

L(4a) = (+a)-(+1) = +o
C1)-(a) = (+a)-(~1) = ()-(+ 1) = —=
(D)) = () (1) = (Fo)-(+1) =+

My even : (—4)1 = 1-(—4) = (-4 =4, (4-5)-1=1.(4-5)=5

5 (D=1 5)=5, L+ D=, (+5) == 5

Al 1516TnTes ToU yivopévou &piBuddy Tis "ApiBunTixis dAn-
Bevouv kol &Tav ol TapdyovTes elvar oyeTicol &pibuoi, 1 &mrédderfis
5t elvon eUkoAos.

OUrw .Y, &v o = P, O& elvan kad pa = pp, dmou a, B, p elvat
olosAoTe &prfoi.

'Acxfocerg
‘Opdas wphTn 38 N& eUpeboly Td ywdpeva
a) (-5)(+8) p) (+18)(4) y) <7)(+15)
5) (D e) (84)(—6.6) ot) (-9,8)-(8,5)-(4.3)-(2.3)

Z) Aelfare &1t aPpy-8 = y-ops, &tav o, B, v, & evan oyeTikol &piBuol.
‘Opds BeuTépa 39 ‘Opolws eipeTe T& Eforydpeva TaY kéTwd mpdewv !

a) (=39)(-1.6) p) (+9:46)-(-3,3)

Y) DENED &) (+45) (-3¢) Co®
40. ‘Opolws T&:

@) 14 (= 2)-(35) B GBDGOGBED

¥ YA+ 8)(+5) 53 06 [ (+9.74)-09:(+65) |03

4]. Edpere Td taryoueva:
Ca) (3) (A1) (-2)+8:(-24) (3)
B) (=5.1)-(-3.2) (-1)-12:(-32)-(-4)-(-1)-20
42, Edpete T&: ') % -(— -:;—)(— -%) (245-8)

By 32 (-5 + 1 -04)- L [ 001400154 ]
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43. Edpere T 0,53-(=12,)-(-3—4)+19-(-0,45).

44, EUpete T&:
v (=D (D)
§') (—3)-(-5)-4-0 e) (=3)-6.0-(-7)

ov') Acifare, dm elvan « Py - Ge=(a-€e) Py 5 Smova By, B €
elven oyetikol dpibpol.

') Aelferre, 1 (aPy) - (Beg)=a-p-y-5-¢-, Smou ol Tapkyovres a,
B, v xal ol 8, g £, elvanr oxemixol &p1Bpol.

4. AIAIPEEXIZ

§ 29. ‘Qs yvwoTdy, dvtioTpopos &piBuds .. ToU 5 (Tfis "Api-
BunTixiis) xodeitan TO %, & &molos, ToMAaAaolalopevos i TOV
5, 8ide y:véusvov—lsa % 5= 1. "EoTtw oyenikds &piBpds o, Sidgopos

ToU pndevds. THv Exppaatv Sudeepag 8& TAPIOTAVWUEY WE TO OUM-
Boov o, B& ypheowuey Bt a+# 0 kel 8& &moryytAwuey : o Sikgopov
ToU undevéds. Koholusv avrlatpopov Tol a (3£0) Tov &p1Budv, o
dtroios Eyel dméAuTov Tty &vtioTpogov Tiis daroAlrrou Tipfis ToU

a kal trpdonuoy TO aUTd uE 1o Tol a, fiTol Tbv%. MM.y. &vrioTpo-

o 1 % 1 y 2
POs TOU =g glvan & — 8, ToU — 6 & e T = 34 & == Y
13%=—T57-,Toﬁ+1e,+1mtmo—1b_1.

Td yivdpevov oyeTikoU &piBuol (5£0) &l Tov &vtioTpogdv ToU

looUren ¢ 1. Ty, TO yrwéusvov 8 '%=%=¢ 1, Tob —-113—' (-8) =

= = %— =41 xTA.

AoBévrwy §bo oxeTindy aplBudv a xai B ( évd elvar 8£0)
Ondpyer Tplrog oyetindg &pidudg, & dmolog moAdamAasialope-
vog éni tov B, 6(ber yivépevov ToV a.

Mp&yuar, &v mapaoThiowuey ué y TOV InToupevoy &piBudy,
Tpétrel v Ewuey Y - B = a. TToAhamAaoi&lopev ToUs ioous orTous
dpiBuovs & —é— &1e AauPavopey :

1 1 1 1 1 a

3
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Koi 6 vmi, &v TOMGTAQOIGOWYEY TOV Y A ToOv ioov Tou
L& T » @ P
g B, Exopev oo B =iae =g

§ 30. Awipegig oxertxol &ptBuod a &' &Adov B (£0)
Aéyetar # mpdkig, we v dmolav edploxerar Tpltog oyeTinog a-
plBpog y, 6 omoiog, roAAanAacialépevog éni tov B, 8ider yvo-
pLEVOV TOV d.

Bk 1éov SoBévTeov &piBudv & o Myetan Siupetéog, & P Srat-
pémng, kai O {nToUuevos Y mAixov, TO B¢ ouuPorov Tiis Biipé-
oes elvan 10 (1) (81& Ay mpdg) Kol ypdgeTon peTalY TGOV o kai P.
a
B
oraols aUTh KAQOpGTIK T dAyePpuedv u?\é,cp,a.l ué dptBunthv TOV

To Trniikov ToU o : B oupPolilouev kai pE ——, AéyeTton & f) Tapd-

' A a
o kal mapovopasTv Tov B, xai elvan B

“Egre, 6T {nTeiten 10 wnAikov . (+8) 1 (+2). MaporrnpoU-
pev, 6T1 6 [mToUpevos &pifuos 8& Exn mpoomuov - A6TL TO Yi-
vouevoy ToU [nToupévou &piBuol Eml Tov BionpTnv (42) Tmpémel
v& elvan BeTikdy, &pou & Sionpetéos (+8) elvon BeTikds. 'Emaidn
8¢ 1 &méAuTos Tipf) ToU TrmAikou ToAaTAagtalopévn Eml 2 TrpETrEL
v& 5i8y yivopevov 8, B& elvon fon me 8:2 = 4.

*Hror Eyouev (+8): (+2) = (+4)-

“Eotw, 8T {nreitan (+8) i (—2). ‘O InTovuevos &p1Bpos B £y
o Tpdonuoy —. AdTI TO yIvbpEvOY aUToU gl Tov Brupény (—2)
mrpter vé elvon BeTikov, ¢re1dn & Siupetéos (4-8) elvan BeTikds.

"Apa Exopev i (+8): (=2) == (—4). 'Emions eUplokouey, oxeTTTO-
pevol opofews, 6T elvan :

8): (=44, (5):2=——5 =2 “Apx:

Té mnhixov Tijg Siatpéoewg o JoBévrwy oyeTixdv &pt-
Bpiv Exer anéiurtov Tiphv TO mnAixov TGV oAb Twy TILGDY ToU
Srarpetéov Sid Tod Braipérov, xal rpéonpov Betindv pév v ol
500évrec &pibpol elvan dpdompot, &pvnTixdy 8¢ dv elvon évepo-

ampor.
Hapadelypata : (=5): (+6) =— %-, (——%—): (-}- %.) —
Ll d) S D D))=yt
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‘H Sialpeois &piBuol 8id ToU 0 elvon &bdvarog. AidTi &v 1r.).
Excopev THy Siadpeoiv (—6) : 0, Inteiton &piBuds, 6 émoios, ToAAa-
mAaotalpevos i 0, 8ider ywouevov 16 — 6. ToUTo Suos elvar &-
SUvaroy, 816 Trds apBuds orAamAcoialopevos i O Bibet yivo-
nevov 0.

TANN oUBt va Bnpioupynowpey viov elbos dpiBudiv elven Buvartdv,
WOTE VX KATATTHOWHEY THY Bla[pe&w P& ToU 0 Buvariv. AoT,
v .y, Umfipye véos ToloUTtos &pibuds, EoTw & o, & dmolos B elvan
TnAikoy 100 —6: 0, 8& Exwpey —6 = 0.a. "Eav moAAaTAQCIGCWLEY
Tous fgous TouTous éTri TOV auTdv d&pifpdy, é0Tw TOV 5, TPOKUTITOUV
iool. "Htor —6.5 == 0.a.5. ’AM\&ooovtes Thv Béoww TOV 8o Te-
Meutadwv mapaydvtwy, edpiokopey —6.5=0.5.0=0.a ( Emeaidn elve
05=0). "ANG TO0 piv —6.5=-30, 10 8¢ 0.a=—6 (2 Utobtoews ),
Gpa 6& Eycopey —30 =—35, TS dmoilov elvaa &BUvartov.

‘H Biaipeors 100 0 &1& Tivos &piBuol (5£0) Bider mmAikov 0.
Obrwyw.x. 0: (=7) =0 Aiwdmielven 0-(—7) = 0.

Al 1B16TnTes 175 Srocupioews &piBpdy Tils ApBpnTikfls &An-
fedouv kal dtav of dpifpol elvan oxemikol, dmodeikviovTan B¢ eUkd-
Aws.

"Aoxfoerg

‘Opas mpdTn. 45 N& eUpeBoly T TrnAika :
@) (+2):(=T) P') (-45): (49) y') (-49):49 &) (—1944): (-36)
€) (4:0,95): (40,5) ov) (=349): 1,8 ') (~1425): (=32,1)
n') N& Bex8j &t a:f—(ay): (Py) & & a, P, y elvan oxerikal dpibuoi.
‘Opas bevTépa. 46, Edpere T& Efaydpeva:
c‘)3%:(—-l-g):8 B") (—9.6):0,7:6%
¥) G4 (=) ()
47. *Opolws T& :
&) (=34): (-9-8), P (—18):9—(—4):2, ¥ (=25):(-5): (-5): (-5)
48. N& ebpedij & dyvwatos x. doTe vé elvan
a) (—40)x=160 P) (~6)-x=24 Y') 12.x=48

8) (=3).x=(=15)  €) (3,14) -x=-1884 oT) (— 25 e
49. N& Berxdij 611:
o) a:P=(a:p): (B:p), ivla a, P, p, elvan oxetikol dpiBpol (p == 0).
B) (aPy):a= Py Y)a:(B-y)=(@:B):y.
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A’ KAAZMATA AATEBPIKA *

§ 31. Ta xAdouaTa ué Bpous OXETIKOUS &piBuovs, T& omoia
xahoUuey dAysBpind xAdopata, Exouv TaS 1816TnTas TGOV KAQOPATWY
pt Spous dpiBuous TR *Ap1funTikfs &moSeikviovTtal B¢ avTal €0-
kbAws xad B1& ToUTO &vaypdQopey KATWTEPL Tés kupiwTépas E§
aUT&V.

1y. Ilag oyetindg dpibpdg a m.x. Suvatdy va Bewpndf wg

xAdopa pé mapovopasthy 1, bt - =

2«. 'Edv el¢ xAdopa & mapovopacsTig Tou elvar loog pe Tov
&p1BunThy Tov, T xAdopa loobrat we 1, fror Exopev n.x_.—::— =15

3y. Auvvapeba v ToAhaniacidowLey #) va Siapéowpev Tovg
8poug xAdopatog Exni TOV adtdv Gplbpov (£0) ywelg va peta-
BAn6f ¥ &Ela 7ol xAdoparoc.

a
)

- . O Oy N
QUTws EYOHEY T X. PPy F_(P_), y # 0.
¥

4v. Avvdpeba va dAAGEwpev T Tpdonpa TGV §vo Bpwv xAd-
opatog ywplg vé petafandi) § aEia Tou. AdT1 Gy T&V o=
pérwy TV SUo Spwv ToU KA&oparTos elvan Td ord pé ToOV ToMAa-
TAaciooudy ékdoTou Spou Emi (—1).

OUteos EXOMEV TF.X.

4 4
1" 23 e gy LR g e W s
~ ol s e sl o e s e R
F 1D e b

5v. AuvépeBa va driomotfjowpey &v xAdopa §1& Sraipéoews
v Spwy Tou pt TéV adTdv &pibudv (F#0), av Swmpolvran

dsepLPaic.

- 6 62 3

Olrrox EYOHEY TLY. — 7 =—773 =~ 37
asp:y LRy o
e T R Lo

* Tpéros & "ENAnv padnuaTikds Mogavros ( Tiis *AheEavBpelas ) EBwxev al-
ToTeAy onuaciav el T& KAGopaTa.
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6n. AobBévrwy xAaopdrwv ( mepiocotépwv ToG Evdg ) peé
Srapépoug mapovopastés, Suvdpeda v edpwpev lodpBua adriv
xai Gvmioroiywg loa mpdg adrd, Exovra Tov avTdy mapovopwa-
oy, &v moAdandacidowpey ToLg Bpoug éxdoTou TGOV Sobév-
TWV pé TO Yyivépevov T@v mapovoprastdy T&HY FAAWY.

Ty Exouev y1& T& xAdopara =, 2, 2
P’ B’ Pe

SOV, R G BBy fog | weBLp
P P-Pi-B: ' By Bl'ﬂ'ﬁz'ﬂ:-—ﬂz'ﬁ'ﬁx’
elven 8t To eUpeBévTa Sucowpa.

Elvan pavepéy, 6T duvdueba vd Tpépoopey Sobévta fTepivia
KAdopoTa els dpdovupa, Bid TS XpnowoToinoews ToU Aoy ioTov
kool moAAaTrAaoiou T&Y TapovopaoTédy Tou (&v elven TolTo
OKOTTIHOY ).

7n. To ywépevov 8bo xhaopdtwy elvar xAdopa pé dpibun-
™Y T ywbpevov t@v &piBuntdv xal mapovopasthv T TOV
Tapovopaatdy TV Sobévrwy.

¢ B I PR . IR S ST
.y. Exouev PR ey e B

8n. Ak v& Swaipéowpev dpiBudv Sid xhdoparog, &pxel va
moAhanAacidowpey éni 10 dvriotpoov xAdopa Tod SoBévrog.

(3)
&)

OUrws Exouey —F— —y. _E__ =Y',?', (_‘E,) . (“_')__.

(%) i e

|

:% )_

Aoxfoerg

50. EUpere T& Efaydueva Tédv

=25 =3. -12] 5. 4 | 5 -8 2 ‘W
—15 48 Sa&IT ey UL e T 2GS S I e S T

51. Tpiapare es dpdvupa Té Erdpeva KAEopaTa wE TO EAdy10TOV KOIVOY TIOA-
AaTA&GIoV TGV TapOvOUATTGY TwWY ;
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E'. IIEPI AYNAMEQN ZIXETIKON APIOMQN

1. AYNAMEIE ME EKOGETAZX <®YIIKOYE APISMOYZ

§ 32. KaBox (els v "ApiBpnTikiv), 1o yivdpevov Tapaydvrwy
fowv ¢ Eva &piBudy, m.y. 3.3.3.3, kohoUpev Terdpry Sdvapty Tol
3 kad TapioTdvopey aUTd pE TO 34, oUrtw kal TO ywdpevov iowv
Tapayovtwy, m.X. TO (=5)-(—5), xoAeiton Sevrépa Sbvapig ToU
(-5) xal mopiotdveran pt & (—5)2 ‘Opolax T& (—3)-(=3) AdyeTtan
Seutépar BUvaps ToU (—3) kal TapioTvetan pi 1O (—3)% TO (+9)-
(+9):(+9) mapiordverar pé (+9)* kai Abyeton Tplry BUvoqus
100 (49). To (=7)-(=7)-(=7) = (—7)* xad Méyeron TpiTn SUvarug
T0U (—7). 'Ev yéver:

Kalobpev 8Uvapiv évog oyetinod &pibpob, té yivépevov mwa-
payévrwy lowv pe adtov tov &pbBudv.

‘O pév &piBuds, & dmoios Ekppdler TO TAfBos TGV fowy Tapa-
yovTwv ToU yivopévou kaAeiTan éxbBérng tg Suvdpews, & 8t &pibuds,
ToU omolou Eyopev THY SUvauty Aéyeton Bdoig thg Suvdpews. ‘H
SeuTépa BUvaus Evds &piBpol Aéyetan kal Tetpdywvov Tou &pifuod,
1 8¢ Tpitn Slvas xal %6Pog ToU &piBuol. Kord Talra éxouey, &Ti

(1P = COnT) =49, 50-5)- (-5} (=5):-5) =(-3)"-

1\ 1 1
(R
"Ev yével, TO a¥ = a.Q-C.... @, OTTOU TO O QQVEPWVEL OXETIKOV
B map&yoviEg

&piBudv, TS Bt p puokdy. TO a¥ koAeiTon WiooTH (i) Blveg
TolU a.

Kata Tolra Exouev :

=)D =1, Ev=+1, (Dhr=-1
dmou TO v TapioTdvel &piBpdy guaikdy. “Hron :
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Maoa Sdvapig tig —1 pé éxbémy dptiov &pBpév, ioobrat
we 1, pe éxBérny 8¢ meprrtov loobtal pe —1.

‘Emropéveos elven (—1)Y =41 kai elvan 4 1 pev &v v &pmios, —1
BE &v v TEPITTOS.

"AoxfoelLg

52. Edpete T& tfaydueva TodV kdTwd Buvdpewy :
@) (=6) B) (<9)2 ¥) (+8) ) (=3P €) (=T)F or) (—1)

53. Aeifare 81& mapaderyudTev, 6T mM&oa BUvapls dpvnTikoU &pifpol, E-
youga EkBétny GpTiov kal guoikéy, elvan &piBuos BeTikos mepiTTOV Bt EkBETTV E-
¥xouoa elvan dpvnTids.

2. IEPI TQN IYMBOASN ao! KAI o QE AYNAMEQN

§ 33. Koard Tov dproudv Tiis Buvdpews &piBuol Exouev é11 X
o =aaaoe, o =cooa o = xoea, o =oa

"Ek ToUrtwy Siakpivopey &Ti, dTav & ikbitng wds Suvduews ToU
a tAaTToUTal KaT& povdda, TO yivbuevov, TO otoiov Opiler THv BU-
vapiv Tatny Sicapeiton B1° Evds TdY fowv Tapaydvtwy autol. “Av
BeyBddpey &1 ToUTo foyUel kal B’ éxBéTas ( dkepadous ) MIKPOTEPOUS
TOoU 2, 04 Exopev 6T o = (o) a

AMG TS a?! looUten pé o T6 8¢ (a-a):a=ut a "Apa
elvar of = . ToUto &8nyei els Tov E&fis dpiopdy ToU ol

‘H npwr Sdvapig évde oxerixod dpibuod, loobtat pé adTov
TolTov TOV &ptBpév.

Kot &vadoylav mpds T’ dvewTipw, 6& Exwpey, 8T1 al=a:a=1
&M & al—1= o, "Apa elven o0=1, &rav elvan O ask0.

OUreos Eyopev Tov E€fs dpiopdv ToU o :

To a°, 8mou td a elval dpidpédg Tig#£0, loobrar pé Thv povddoa.

Kord Ttalra éyopev :
3 \0
(30 =1,47=1, (-10p=1,(-5)=1

(2 =2, (~5) == 5 43 =43

WnoionoiBrke amod 1o ivotirouto EknmaiSeuTikrg MoAmkrg



3. BEMEAIQAEIZ IAIOTHTEEZ TQN AYNAMEQN

§ 34. Mvoplilopev (& Tiis "ApiBunTikfis ) &1 :

Td ywoépevov 8o duvdpewy évdg dptBpod elvar dbvapig ad-
7ol ¥yovoa éxbBémy 1o dlpolopa TOV Exbetdv TV mapavévrwy.

‘H i816Tns o) loyler kad &v 1y Bdos elven oxeTikds &piBuds,
of 8¢ EBéton guoikol &pifpol. TTpdyparTi, Edv Exwpev T ywdusvov
X ata? 6& elvan of = coe, of = o kol Eropévess TO

od.a? = a-a-oeoeo = of¥,

‘Ouolws eUplokopey, dTi .. elven x4y = x¢ xai év yéva 16 y1-
yopevoy ot - «¥, émou TO p kal v elvan dudpaior kal BeTikol &piBuoi
16 8¢ a oyerikds Tis dpibuds, loolron pe TS oty

Aidm Eyopey, 0Tl OF=Q @+ A+ Cuees, A'=Q: Q- A+ A..oX

CorE e S o
u TrapdyovTes vV TapayovTEs
Erropéveds elvan o - ¥ = O+ G+ Qs Oleens @ =00+ O + o.yeu = GHHY,
e e e

1 mapl&yovieq v napdyovieg (U-4v) mapdyovieg

‘Opoleos &moBeikvieTon, &1 TO  ywduevov of- oV - of ..o =
attv+eet Grou TO o elven oxeTikés Tis &pifpds, T& Bt p, v, p,
A puoikof.

Bk TV &dvoTépew Emeton &Ti:

Td yivépevov dowvdiimore Suvdpewy évdg oxetinod &piBuod
elvar Svvapig tob adrob dpBpol, ¥xovoa &xbétmv Td dBporopa
TY &fetdy TOV TapaydvTwy.

'Aaxfoerg
54, EGpete T& tfaydpeva TéOV kéTwd Suvépewv :
o) (—2)2(=-2) P G332 Y)aG=3) =5
1 \2 1532 1\
§) (1,5) (1,5) E')(_T)'(_T)'(_T)
ar)l (=51 P e &) (0,5)*. (0,5)1. (0,5)

* *H 4n Buvaps &piBuou xadeltan Umrd Tol AtogdvTou els Tév Epyov Tou «’A-
punTikd PiPAiar VI, kaBbs kal Umrd ToU “Hpwvos, Suvapedivapig, # 5 8-

vapis kaAelten Suvapéxufog, 1| 6n xuPdsxuBog, T % AéyeTon dpiBpootdy,

10 —xl—,- Suvapoatév, 1o % wufoatév, kal 1o = uuﬁoguﬁoo—tév.
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§ 35. "Eotw, & InTolpev 1o [(—5)%]%. Tolmo iogoUren (—5)%
(5)F = (5= (=532,

“EoTw, 6T Bfhopev va elpwpev 1o (28 )% ToUto omnuaivel va
oxnuoTiowpey TO yivopevoy dlo mapoydvtwy fowv pé to 28, fi-
Tol To 2%23=283=232, “Opoiws eVpioxopev, &m elvan (a®)* =4 kad
¢v yéver, 811 (b )Y =a¥ - Y, o a elvan pév oxeTIKOS TIS Gpifuds,
v xal v B¢ guoikol dpibpof.

'Ex ToUTwv EmeTon OT1:

"Av Svapic Tig &piBpod oyetivold VYwbf el SVvapry,
mpoxvTeL SVvaptg Tob adTod &pibpol Exovoa éxbémmy To Yivo-
pevov Tov Svo éxbetdv.

Aoxfoerg

55. EOpere 1a tfaydpeva TV :

Y (=2 P F BY [(=3)] b RSy

®) [(=1) T O[(-5)] o [t-107]
56. Elpete Ta Eaydueva TGV :

a) [(02)2)4 B) [(04) vy LEL5EY

&) (05 P-[(- 3k |(- %)] o [1=s on [[ (- %)’H

§ 36. EUxdAws &modeikwieTon &1 :

Ak va SQdowpey yivépevay oyeTindy mapaybévrwy €lg
SOvapuy, dpxel va VPoowpey Exaotoy TOV tapaydviwy Tod Yi-
vopévou elg Thv SVvaply adThy xal va moAlamAacidowpev TE
EEaydpeva Tadra.

Mpayuar Exopev, 611 (&v 10 v elvar puotkos &piBuos )

(2:3)%= (2-3):(2.3) =2.23.3 =20.3*
[G-9)-(—3)P= 5 )(3)(=5)-(=3):(-=5):(-3)=
& =GRS R CBI= RN 3
Kal yevikdds, 6T

(aBpyy=(@p-y): (c:B-¥)..... (a-P.y)=

v Map&YOVTES

= asicedandrBp B Py iy Y y=a" Py

vV nap&yovieg v mapdyovieg v nap&yovreg
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§ 37. ’Ermlons &moSeikvieTon  eUkoAws 671 :

Kldopa, ol émoiov oi dpor elvar oxetimol épiBuoi, Oholb-
tat e€ig Svapiy, éav E€xaoctog T@V Spwv Tou VYwBY eig THy Su-
VLY TAOTNV.

au

OUTws Exopev ( ; )H S Bi16T1 T

1 maphyovieg
R L SN PP PR

(_9_)“=E.P_.i e T a_cx_i-l
P P PP "R PB-P-P.u..p P
b TMAPAYOVTES U Tmap&yovieg

érou TO W pavepwovel &piBpdy guoikdy, T& 8 o kad P &piBuols oye-
TIKOUS,

"Aoxynoig

57. EUpete 1& Eaydpeva Ty kaTwb Buvdpewv

a) [E=2)-6=3)]* BOVECF 1) (2250
A= =2 ) (=3 ) 2 81y [12:3l- (—4)- (—2) ]2
) L2 (=204 1-0.5] o) [(=1)-(=2)-(+3)P
3 2
o[(-3)-(3) W [(3): (3T
olesmco( Dl o2 A1)
ol 3 E o} o[t
2 3 374
»[(£) (5) )]

§ 38. "EcTw, 811 BéAopey v& eUpoopev TO TmAikov THs Suvdpecs
25 B Tiis 2% [Mvoopilopev (éx Tiis ApiBunTikiis ), 611 TO TnAikov
ToUTo 2% 2= 25-2=28 *HT1a) &

Té mmAixov Vo Suvapewv évog dpBpod elvar Sdvapig tod
adtod apiBpol, E€xovoa éxbétnv Thv Srapopav TdV éxber®v Tod
Siopetéov pelov ToU Siaipérou.

‘H IB16ms alrn foyler kai 6tav 1) Pdois TéY Suvdpewy elval
oxETIKOS Tis &p1Buds, ol ékBéTan guoikol &piBuoi, éx ToUTwy 8¢ & ToU
BiaipeTeou peyoAUTepos Ty foos pé Tov ToU Sionpétou. OUrw TO Tr1-
Aikov,
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(-5): (5= ELEXEDNE) _ (5. (-5)= (5= (-5)
Suoiaas 16 (-3)(~3y = EREDLDLNINCD)

B3 B)=E =3
Ev yéver 16 trnAdkov
p maphyovieg
cﬁ L= RN - (U - (RN . ¢

= e = O DX aiianies ef=—yget—Y

ot a¥ =
av [o TETL « A - RO o

——— - ¥ map&yovie
vV map&yovIeg K napey) N

dmou o TapioTdvel oxeTikdy Tiva &pifpov kal |, v guolkols, O &
B elvar peyoduTtepos i Toos pé OV v.

Haparipnowc. “H els Ty § 34 onuocia ol o® kal o TpokiTel
kal &v Umobéowpey, dTi loyUer 1y BepeAicobng iB10Tns TOU yivopévou
Suvdpewy ToU auTol dpifpol, fewpouptveov TGV of kad ol g Bu-
vépewy ToU a. Tpdypart, Exopey ToTE of - o¥ = o + ¥ = o¥ . "Edw B¢
Biptowpey T& foo of - o kad o Bk ToU o, eUpiokouev ST1 elven
ot =1,

‘Ouoiws #xouev ol - ot = alth = a*- a, kol Sicupolvtes T foa
TaUta Sid Tol ot Eyopev of = a.

'Aoxfoerg

58. Né& eipefolv T& ywdpeva :
)Xo ) yyd Y)Xx B (x) ) B or) Xx
L) Xt x (CxW ) XBLx (X)) 0) X2V - (x)F 1) xhd.xw
Y-l g2,

59. “Opolws T&:
a) (4eB)E P) (Bxy ) y) (5x2) &) (—xyw ) ¢

9)
ov) (= 5 xv2)’ o(-3=) 0m (
D) (—xzq)) . (4aP ) - ( 3a2p? )z,
60 N& ebpere Td:
Q) Ao PYC-22: (=20 ¥)A—T)25 (=1 )%

8) (=3):(-3) &) (— %)‘: (— -2—)' o) (=5,3) : (—53)
&) [(=3)577: (=357) 0 [ (—1):(=3)-5-7p°: [(—1)-(3)-5-T}

ou|u1/_\
u]m
‘-..-_/

5
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4. AYNAMEIZ ME EKSETAZ AKEPAIOYZ APIBMOYZ

§ 39. "Eoroe, 811 Bfhopev va elpwpev T TaploTdvel TO oUp-
Boov a1, &mou TO a elvan oyetikds Tis Gpibucs = 0.

"Av BexBduey, 6T 1) Bepelidddns 18idTs ToU yivopévou Svo Bu-
vé&pswy ToU aUtoU dpiBpol loyUer kal dtav 6 els & T@v &beTdov
elvon &pynmikds &pibuos myx. — 1, & Exwuey alal=al~l= a=1.

AlcupoUvres T& péAn Tiis lodmTos ata~l=1 Biax ToU o, ev-

]
plokouev at= -

; 1 1 s
Ko®’ dpotov Tpomov Exopev o= —m a = 5 Kal yevikds

oV = &lV' &mou TO v TapioT&vel dképatov kol BeTikov &piBudv, TO

5 o oyemkdv # 0. 'Ex TouTou 8nyolpevor BiSouev Tov E€fis o-
pioudy Tiis onuacias duvduews pe dxtparov dpvnTikdy AdETny.

Advapls Tig &piBpod ( #0 ), pt bbémy SoBévra dxépaiov
GpwnTidy Gpidpdv, raplotdvel xAdopa Exov dpBpunTiv pév Ty
povéda, mapovopaotiy 8¢ Sdvapv tob adrod dpiBupod ¥xovoav
&xBétmv Tov dvriBetov Tob SoBévros.

Korrd Todrra elven : = 77 = =

Fevikéss oVl = —,I— fvba v oxeTikos duéponos dpiBuds.

§ 40. Al I5idTnTes TRV Suvdpswv pt Ekbétas Quotkols dpi-
Buos dAnbevouv kad drodeikviovTon eUkOAws kal &rav ol éxbéTa
elvan oloibfyroTe dxépaior oyeTikol &piBpof.

Otrw .. Eopev o .a® =a'. % - =
u’"a-a_s=?1’—.}?=$=a—’=q_’_i
ol ; q—|"|-—._% ﬁ_ ﬁ alVl = aivl .a—IH =gl VI Ik = gl ——IvI)
1
2 vl = == 5 -
Emiong &youev, Tt (x-p)— w |3)|V| VT ooV v T

pioTavel oyeTikdv &pifuov dudpaiov.
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45

Magarionots: MeTd v Tapadoxnv TV Buvdpewy pt xBTS
&pvnTikous dxepadous, f 1516 Tol TrAikoy SUo Suvdpewy ToU ol-
ToU &pifuol i tcBtTas dxepadous loyuer TévTOTE, &veu oubeuds &-
fptoecos ( BnAadn xal Srav & ixrns ToU Sicuperéou elvan pikpS-
Tepos &md TOV TOU SipéTou ). OUtew X Eyouey

oAl = L g2 % =o? =a".

ol

1 1
£ H 2 . iy . S st P 2—38
Opoley o ?:od= g =55 = Y=g

Aoxfo€ELg

61. N& eupebolv T& tfaybpeva TGV kérwd Buvdpewy :

5-3, (3,5 )2, 1%, 20—2,\—2—)_2, (-.L)“z, (C1)tv, (= 1)—@v4D

8
. 1 1
62. ‘Opolws Tav: (— =2 (—0,01)—4, 5= 52’ ?75:3_

63. OfooTe xaTwTEpw SOV x=1, -2, —3 xal elpeTe ¢ Tl looUvren T&
1 2x—2 1 \3x—1 4
e O S SR R S o Sl (=) ~(+)”

64. N& ebpedi it 7l loolvran Té: 28-2- 20272, 404, (_%)_” : (GLI)"
65. ‘Opofws T&:
& a-vio—sahet Py P2ATS Y (721 7-9)-3-° 5) (20B)—2
gl XV . x2V L Xy omt) 58 D=4 &) Ba— s-ﬁ—ﬁ—y—‘)-fﬂ-(-mx%ﬁ— )2
66. EUpere T&:
o) 528472092+ 1321122
B') 4.68-5.(—6)*+T-(—6)*+9-(-6)*+ 136"
y') 5:24-3.284 8:29-411.2-7-28
§) 0,75-G*~0,5-art—0,9-08+0,7-ad+ 0,801, 2-o, Sraw &= 5
67. Egpete T&:
. ’ 2 i3S . 10— o (—6)-2
o) 32.4— P)BL-37 YY) o 5) 5= ¢) 5= ot) =5
g L =en weniu e, (i Basls . R
DEym Mt T

1002
TT'. MEPI ANIZOTHTQN METAZY TXETIKQN APIOMQN
§ 41. Tveopilopev (& s *Ap®unTikis ), 511 &v BUo &pifpof

elvoan &wioor, Y. of D kol 8, omueiovouev THY oxtov TV oUTHY
pE TS 5 (8 A 8)5, A omola xehelTan &wnodms, TO Bt oUpPolov Thg
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dvigotnTos elvan TO ( A ). Mvewpilopev émions 6T, &v els dvicous
( BeTikols ) dpifiuols TpooBiowiey ioous, 7 aviooTns BEV peTaPAA-
Aet popcu. Asyopevol, STt 1) 181dTng alrn) foguel kal Stav 6 TpooTi-
Bénevos dpiBuos elvon oyeTikds, Exopev, TpoobéTovres Tov —5 X
els Tous Buo &vigous dpiBpous 5 kai 8, &1L 54 (=5) ( 8+ (-5 7
0 ( 3. ’Edv eis Tous avrous dvicous dpiBuols 5 kai 8 Tposbécwuey
Tov —8, B Exopev 5+ (—8) (84 (-8) i =3¢ 0.
"Ex ToUTwy 0dnycuuevor opilousy OTI :

Té 0 elvan pixpérepov pév mavtdg Betinod dpibpod, weyars-
Tepov 6€ mavtog dpvnTinol.

OUTws, &v & oxeTikds &piBuds o eivan Betikos, B aupBolifw-
pev ToUTo pé a ) 0, &v 8¢ 16 a elvar &punTikds &pifpos, B oUpPoAi-
{wuev ToUto pé a (0. Kota TolUra elvan wdvrote fal ) 0, —jal ¢ 0.

§ 42. "Eotow, &1 Exopev Ty dwicdtnTa 5 ) 0. *Edv efs Tous &-
vioous 5 kal O mpooBéowpey 10 (=7) )., eUpiokopey :
S4+(=7)»0+(=7) 4 =2 ) —7. ’Ex ToUTou kai &AAwv Tapadely ud-
Twv Obnyoupevol opilopev 811 :

"Ex V0 dpvnTix®v dpiBpdv peyadurepog elval & dmoditwe
pixpdrepag, évd elvat yvwatov, 61t éx 8bo Betixdv peyaiirepog
elvar 6 amodlTwg peyaAdrTepos.

§ 43. "EoTew, 6T Eyxouev TNV dvicdtnTa 8 ) 0. "Edv els Tous
&vigous 8 kai 0 TpooBéowpey T.X. TOV —3, eUpiokopey
8(=3) ) 0L =3) M 503,
‘Opilopev hormov 611 : nig Betinog dpBudg elvar peyadive-
pog mavtog dpvnrixod, m.y. 4 5) —13, + 0,3 ) —25.

§ 44. Abyouev, T oyetindg Tig dpiBudg elvar peyadirepoc
pev dAdov, av 1 Stapopd ol Seutépou dmd Tod mpditou elvar Be-
T, pixpotepog 8¢ dv elvar dpvntinh.

Kot ToUrer, &v BUo oxetikol dpifuoi a kai B elvan &wicor,
kal & a peyoduTtepos ToU P, onuewovousy Thy oyxéow Taltny oup-
PoAikds pe a)P A P (o, 1 omola koAeitan dviobeng kad TéTE 1)
Siapopd a—P elvan Betikds dpifBpds. O &piBuol o kai P Aéyovra
wéin tiig dviedémrag. Taparnpntéov, 611 &v a ) B, & B elvan pikpo-
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Tepos ToU «, fiTor elven B (o AT, &v a—P=0eTikds, TO (P—a)=
GpunTikds &pibuds. Aix TodTa of dvicdTnTes ) B kad B { a Aéyov-
Tal igodvvapor.

KaTta T dvwtépw, Sobévtwv oxeTikdv dpifuddv Suvdpsda va
TomobfeTniowuey aTols kaTd oelpdy, GoTe va Paivouy &rd ToU wpi-
KPOTEPOU Trpos TOV WeyoAUTepdy Twv. TTx. &v Exwpev ToUs oxeTi-
KoUs &pifpous -5, — —g—, +6, =7, =15, + %, 0, -1, —6, £xouev THv
KaTwTépw TomoBETNOW CUTEY, TapaTnpolvTes, &T1 & pikpdTEpOS €l-
var & —15 xai & peyciTepos SAwv & 6.

—15(=7(=6(=1 (= <O+ - (+5(+6.

IAIOTHTEZ TQN ANIZOTHTQN

§ 45. "Eortwoav al &vicdmTes o) P xkad y ) 5, &1e 6 £y ey
kaTa T& dvwTipw o—f = BeTikds GpIBuds kol y—5=0eTids &piBuds.

Tapoarnpolpey, ém1 dpol o—f elvon GeTikds &piBpds, kai y—5
Suolws Betikés, T a—P+y—58 6& elvan Betikds, fTor TO
(o+y)—(P+58) = Betikds. ‘Emropéves elvon kad a+y ) p+0o.

Exk ToUTwv EmeTan &1

"Edv eig dvigovg &piBuodg mpoobéowpev &visous, obruc
@oTe & peyalitepog va mpooTedf elg Tov peyaAvtepoy xai & pi-
updtepog elg TOV pixpdrepov, # &vicde Siv petaBdide popdv.

OUre .. &v Exwpev Tas —5 ) —12 kai —3 ) —10, TpoabéTov-
TES TOUS peyaAuTEPOUS Kol TOUs WIKPOTEPOUS XWPIOTY, EUpioKopey :

—5-3)-12-10 4 -8 ) —22.

§ 46. "Eorw, &Ti Exouev a ) B, 6Te 0& elvan a—P=0BeTixds.

‘Emadn elven (at+y)—(B+y) = Betikds, Emetcn 6T aty ) P4y.
"Hron :

"Av elg dvigoug oyeTinodg &piBpods mpoaBéawpey ToV adTdy
OXeTdV dpiBudy, W) dviadbrng S&v petafdiler popdv.

Eqv elven a) B, y (8, 8& elven a—y ) P—5. Aidmi Exouev a—P=
OeTids dpiBuds, By = OeTikds &piBuds. "AMN elva (e—B)+ (B—y) =
BeTids &piBpds — a—P+8--y=(a=y)—(P-B) = Betikds &p1Buds, &pa
=Y IP-8, mx. +5)-2, —9(—4 kai 5+9)—244 § +14) 4-2.
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*Av Sobolv &wicdTnTes oyeTikDV dpiBuddy, Tx. ay P, ¥ 5,
), )6, 8& elvon wad a+y+ed+n)pP+-86+74-6.

Aiém elvon o—P = BeTikds &piBuds, y—8 = Bemikos dpif. e—{=
BeTIkds &p1Buds, N—B=0BeTikds &pibuds. “Apa (a—P)+ (y—8)+ (=)~
+(n—98) =Bemikds &piBuds | o—P+y—54e—{+n—08=6etikos 1
b y+ern—P5—{— = Berikds A (aty+e+n)—(B+8+(+0)=
BeTikds, SnAad o+y+e+n YP+E+4(+6. Ty, even +5)0,

+6)-15, —8)-20, &pa +5+6+(-8) ) 04 (=15)+(—20) §

+3 ) -35.

§ 47. "Eorw, 6T Exouev a) P, Ome elvon o—P = BeTikds &pi-
Bupds. "Av A )0 kad ToAAaTAaoIdowuey T& BUo Trp&dTa ioa i A,
B& Eywpev (0—P)-A = BeTikdg X BeT. = BeTiKOS &p1Buds, f| oA—PA =
BeTikds &pifpds. ‘Emopévog elvar o ) PA.

*Eoteo Tpa, 611 elvan A ( 0. "Av T4 loa a—P = BeTikds &piBucs,
ToMaTAco1dowpey Emri Tdv dpynTikoy A, 8& elpwpev (o—P)-A = fe-
Tikds X &pv. = &pvnTikds &pibuds. ‘Etropévers elvar aA—PA = dpv.
fiTor oA { PA. "Hton :

‘Edv té wéln dvicdmrog moAdamAagidowpey éml Betinov
pev apibpdv, W dvicég dév petaPdider opav, émi dpvnTiNoy
5¢ avrtiotpépeTal.

Olrrews & Tfis dwnicdtnTos —5 ) —8 Eyxopev —5-4 ) — 8.4, fitol
—20)-32, &vd & Tiis 6 { 10 eUpioxouev p& ToMaTAcoIaopOY i —2
v 6-(=2)) 10-(—=2) ff —12)—20. "Av a (B, elvea a-[—[A]] ) B-[—]Al].

Ex Tfis &vewtpw 181éTnTos Eyxouev ST :

’E&v 7a péAn Tijg dvioétntog moAdamAacidowpev émi —1,
# édvniobtng &vriotpépetal

My & Tis 3 (5 #ouev 3-(-1))5(-1) § -3)-5.

§ 48. 'Edv elvan a)P, 0& elven kad a¥ )BH, &v ol a kai B elvau
PeTicol &pibuol, TO 8¢ p guoikds. Tlpds ToUTo TraparTnpolpey Tp&dTOV
&1, &v Exowpev a ) P kol ¥ ) §, elven 8 «, B, y, 8, Betixol, B elvau
kol avy ) B-5. Abm ool elvan o ) P kad y ) 5, 8a& Exwuev én

o—P= Ber. &mf. f| a=p+0eT. &pif.
y—b= Bet. &p18. f| y=8-408etT. &pmb.
ToAamAaaidlovres Tas Tehevtalas lodTnTas xatd weAn €U-
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piokopev oy=pd+p- GeTikov +8- Bet. + fet. X BeTikov. Aniadn :
ay—P8 = Berikds dp1fuds. ‘Emropdveds elvan oy > BS.

Korrd Totrra, Emaidhy elvan a) P, 06 Exwuev komd T& &vewTépw :
aa)p-p fa* ) P ‘Ouoicws evpioropev o* ) B kai yevikéds ot ) P, (W
Quoikds Ap1Buds ).

'Eav elvan ) P, 8 elvan o ( p¥, &v o kai P elvar GeTicol
&piBuoi, TO B¢ p uoikds GpiBuds.

AéT1, d@olU elvan a ) B, &v TOAACTTAGCIETWHEY T& pEAT TOU-
™ émi T:EB' eUpioxopey ;_‘Ta ) G—% 7 %) % i ot { P *Opofeos €U-
piowouey o2 { P2, Kad yevikéds ot ( BH, (W Quakds ).

Otrres & ol ) |Bl, 8 elvon o ) [BM wod o =# (B

>AaxfoelLg

68. Aeifare &1, tav T& pédn &viodTnTos elvar &pibuol BeTikol kal T& Upoo-
owpev els THY aUTRY BUvapw pi ekBETY dpynTikoy, 1) dviooTng AVTIOTPEPETAL.
T1 oupPaiver, &v ol &piBuol elvan &pvnTiKOi ;

69. a') Aeifare &M, tav elven ) 1, B elven o 1, av 10 p{ 0.

B') ’Eav elvon 0 a (1, 8& elvan ak 3, &v 1o B 0.

y') *Edv eivar a ) 1, Ba elvar a—* (a—* (a1 {a"(a(a(a

70. Aeifare 611, Gv elvar a ) 0, A& a (1, B elvan
a3?)ya-2)a-1)a Ya)a?) ol

71. N& eUpeBoUv T& TmAika kai Toia &vioéTns ouvBiel aUTd, T& TPOKUTITOV-

Ta B TRg Bianpéosws TdY peAdy Tis —8 ) — 23 &ix 2,L]5, —0,58.

72. N& eupebij S1& Tivas Tiuds Tou x foyxlouv al
—5x¢i30;, Ix (-39, (=3) (-2)-x y—4,8 - (—=22).
73. Né& eupebi] Tivas Tipds Trpérrer v Exn T X, fva loyun fi dvigdTns

—3—- x(—%, =0,6% 1 —32.—0,8-(—3)&&(120-%.
2 2
Cramdela Wl is (04)-(-02).
Meplinyig mepiexopévwv Kegahaiou I
‘Opiopog tijg "AryeBpag Zoppora
Kal ouvTouos iogTopikn EmoKkd- + (oUvfj xai ) Trpogbécews
™o1s ctiis ( Sidxpiols TEIGV — (A ) deaipéoens

TEPIdBov &varTuews Tis TAA- + ofjua fj Tpoéonuov BeT. &pif.

WnionoiBrke amoé To ivotirouto EknmaibeuTtikrg MoAmkig
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YéPpas' mepioSos pnTopik, ouy-

KEKOUMEVT), oupPorikr) ).
Adpavrog. "EAANY pabn-

patindg (4ov ai®dva m.X.), &

— ofjpx T Tpoanuov dpv. &pify.
[ &méAuTos Tipf oyeT, dpifp. «
|o] = BeTikds &p1Buog

—|ai = &pvnTikos &pifuos

fepediwthc g ‘AlyéBpac.
OeTikol kai &pvnTikol &pi-
Buoi, |of feTikds, —|a| dpunTikds

= foov, £ Bidgopov

‘Opiouds oxeTik@dv &piBuddv 44 =4, ——=+4, f—=—
(0 oUvorov TGV BeTikddY, &pvn- —t =
TikGV kad 1O 0). +it=+4, ——=+4, +i—=—
._:+:_

‘Opiopdg dBpoloparos oxetixdv apbpdv. “ISidtnreg s
npocbBéoewc.
1) a+P=Pp+¢, 2) a+P+y+8=p+8+aty=...
3) o+B+y+8=(8+p)+y+a=.. 4) at(B+Y)+b=atp+y+5

‘0 dpropdg Tij depaipéoews oyetinosd &piBuod B dnd dAhov
a, fitor o—P, O—a=—a.

*Axorouvbla 8Vo cupfébrwv + 7| —:
&v elvar dvrifeta = —.

‘Opiopds  éhyePpiol  &Bpofopotos o— (4P)—( + y)—(—8)=
=a—P—y+38.

Tolro TpémeTan els &Bpoicua oyxeTKGY &PIBUGY o—P—y+ 5=
~ot (=B)+ (—y)+ (+8).

A &hyePpicov &Bporoua loyUouv ol 181dTnTes Tiis Trpocbéoe-
ws. Znpacia moapevbioews | dyxUAns pt TpooBeTéous vtds s

a—~(B-y+8) = a—P+y—5=ct (—B+y5).

IToAAamAaciacpds §Vo oyetedv &ptBudv. Té Yivopevoy
5o dpochpwy elvar Betinév. Té yivéuevoy Svo érepoohipwy elvat
dpvnTixév. ‘IS1émnteg Tob yivopévou oyeTindv &plBpdv.
1) ap =B-a (vopos Ths dAAayfis Tiis Béoews TV TapaydvTwov ).
2) (ot+B+y Jp=ap+Pp+yp (EmipepioTicds véuos ).

3) oByS = (B)y5=(ay)PE.  4) x(By)S = apys.

a-0=0.0=0, a-l=0, a(-1)=—a.

v elvan Td olrd= 4,

Awalpeais oxetixold dptBpold a &” dAkou B (+#£0) a:p= —;-
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To rmniixov dpocpwy oyxetmdv dpBpdv elvar Betindv,
TO 7enAixov étepoonumy elval dpvnTindv.
Awaipeotg 61 100 0 elvar &dvvaroc.
‘Oplopdg Suvdpews oyetinod dpibupob.
at=a- . | b TEPXYOVTES

1 N ;
r!u‘:ﬁ b - ¥ = attY, 1, v dxépanol dpiBpoi.

o= 0 (eski0), o =i ((—A =41 (= 1=,
(=1 )Y=+1(+ avvdptios, — &v v mepiTTs )
ot @ a¥ == oY, p, v, oxeTIKOL dKépanol.
‘AvicétnTeg petalld oyetdv &pbudv.
lal >0, —lx| (0, &v a—P Y0, a )P, & a )P, y) 8, Tote
a+y ) P+8, &v a )P, TOTE —a (=P, &v a )P, aAl) PA|.
& a)B, c(=Al) (P-(=iAD.
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A’', TIEPI AATEBPIKQN ITAPAZTAZEQN

§ 49. *AldyeBpuxd) mapdotacis xaleital 1o obvolov dpBudy
i yeappdrwy ( yenoipomotovpévwy Omé Tig "AAyéBpag mpdc
mapdotacy dplpdv #| mocoritwy ) # dplBudv xai ypappdtwy
ouvleopévwv pé dAyeBpixd obpPola tTdv mpdfewv.

"Edv 8ofolv ol oyeTikol yevikol &pifpoi m.x. «, B, ¥, kai Tpoo-
TeboUv ol «, kai P, &ls 82 T Gfpoiopa ToUTwY TPOTTERT O y, B Exco-
pev (s yvwoTdy, ) Efarydpevov (a--B)+y, TO dmoiov AfyeTtcn Kol
dAyeBpuds Timog.

"Edv &md 1O &fpoiopa TGV o« kai P dpanpedi} 6 y, 6& Eywpev
(a+PB)—y, TO omoiov keAeitan &rrions dAyeBpikds TUTOS.

Td a—(P—y) Myetan &AyePpikds TUTos, pavepver 8¢, &1 &mwd
TOV &p1fpov o & dpoupedti ) Siagopd P—y.

M.x. T6 &Bpoiopa oo TAPIOTAVOPEY TUVTOUWS UE TOV &A=
yePpixov TUmov 3e. ‘Ouolws ypdopouey Eions atoat.....+o=ay,

u 1pogdetéol

a [+ a o & 5}
T6 Bt —a—a—a...—a=—Vvq, "rc’)—3 = e v ek

Ta didgopa oUpPoAa, Ta omola petayeipi{opeda el v "AA-
yePpav Bi& v& TopaoThiowuey TO Tpdonuov dvds &pifpol, To olv
(+) 1A 1 mAv (=), 16 ywopevov (), 16 mnAikov (:), T
&Bpoigpa (4 ), T Sagopdv (—), TV Terpaywukny pifav (| )
&p1Buddv, 16 foov (=), TO Bidgopov (5= ), TO peyaAiTepov () )
KT xohoUuev dAyefpixa oOpPola.

OUrws &AyePpikad mapaoTaoels elvon ai @ (ahP), 6a+p—By,
o, S5a, By, at+P—(y+8), (—5-3):64+13-10, 6a’—a.

"Ex ToUTwv f) a+PB gavepwvel Tov dpifudy, & dmoios Tpo-
KUTTTEL, Eav els TOV o TrpooTedi) 6 P. ‘H a+P—(y+8) pavepdvel, Todv
&p1Budv, & dmroios TpokUTrTEl, tdv els TOV o TpooTelT & P kal dmd
10 &Bpoiopa a+4-P &paupedi] 16 y+8. ‘H mapdoTaois a mapioTdvel
ToV &piBudy a, k.T.A.
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§ 50. Avo dhyePpikal TapaoTaces Aéyovtal isedlvaper, é&v
TpoOKUTTTY 1) Wia &mo Ty GAANY Bia Tfis épappoydis TV i8ioTh-
Twy T@OY Tpdfewv. Oltw Ty, al o+af kol ala+P) elvan ioo-
SUvapor. AwoTi, &v els ThHv SeuTépav EkTeEAéowpey TOV TOAAGTTAQOIG-
opov ToU a émi 10 (a-+B), eUplokopev Ty mpTny o’+apf: dmiong
al a+p kai p-+a elvar [goduvapol. ThHv icémta Svo icobuvdpwy
dAYEBpik®dY  TopaoTaoewy koAoUpey TadTérmTa Kal  ompEdvo-
HEV oalrTiv évioTe kal pE TO oUpPorov = TiBépevov petallU TV -
oobuvdpwy TapacTaoewy, W.X. of4-aP = a(a+p), o+p=p+a,
&y yéAdopev B¢ olTws, of oUv ap looBlvapov ToU o émi a ouv
B, 6 o« oUv P looBuvapov Tol P olv «.

1. EIAH AATEBPIKQN INAPAZTAZEQN

§ 51. 'AlyePpixn TapdoTaocts Afyetar pnti¥, fav mi olbevds
TQV ypappdtwv s elvan onpeiwpivn pila Tis. Kabds of
a,  3a\3, : + o*p TXT—B +y.
Mapdoracis &AyePpik) Abyetar dppritog®, tav Stv elven pnTi.
Mx. ada4VB, a=Ya® B, 6Yx +y elvon TapaoTéaes &ppnrot.
‘AhyePpixt) TopdoTaols Afyetar dxepala, tav Bév Tepiéyxn Si-
aipeoiv 81° Evdg f kal TeplocoTépwy TV ypouudTwy TS T.X.

al mopaoTéoers at-p, 8a— 13— B+, g_a’* AbyovTan dxépanan.

Klaopateh Myeran pia pnmdy mapdoTacis dAyePpikr, &v
Tepieyn) Sialpeotv ToUAdyioTov BT Evds TGV ypauudTwv TNg Y.
—— 2 .
al koreTépw : g-- %E}—E—P 3—;’ A E;_v :—j—;r Ja—2
Myovrar sdaopatixal 7 dAyePpixd xAdopata, tmadh f wpodTn
TepiEyel Siadpeotv Bix ToU P, A Bevrépa Bix ToU a+-P, f TpiTn Bidk
ToU a? k.0.K.

"Aoxfoelg

74. Tives #x TOV xé&Twdh TopagTdorwy elvan pnral ; &ppnTol, dxépaian ;
KAaouamikai ;Ao
R L i e s

* Els BedBwpov Tov Kupnvaiov dgeidovran al évopacian pnt, &ppnros.
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19p
¥

8 =i (= &
o) 9wp—cpr  B) VB y) BV xw-%  8)F
ok PR Iy
75. Al Topaotdoes o) Vo2 B) [ (a4 B)? ¥) s elvan prral 4 Gp-
V&
pnto1 ; Al ; &) Elpete mapaoTaoes, ol Smoic pavopevikéds elven &ppnror.
76. Al xatwTépw ToapaoTdoes elvan dképonan i khaopomikal ; Alari
AR £ o) . 16a (a—P )2 n 6y2-x -yt ; 3a2 4+ P
AL pe2i Rk s o i, 5 ;

2. IIEPI MONQNYMSQN

§ 52. Movivupov Aéyetar GAyePpixhy mapdotacig, €ig TV
émoiav olte mpbobeoig olre &epalpesig ebploxetal onpelwmevy.

M. x. al wopaoTdoes: o, — 6XY? 370&!3-)/-5, -FE;—?;;
AéyovTal povovupa.

*Axépatov Aéyetcn Ev  povwupov, E&v  povov ToAAaTTAGCIo-
oudy émi TOV ypaupdtwv Tou mepiexn. Eav B¢ mepiexn xal Siai-
pECIV TOUAGY1oTOV 81’ Evds TGOV YPOUUATWY Tov, AEYETal xAaopa-
Tuedy povédrvupov. OUTess, &k TGV dvwTépw povwwipwy T& wv Tpia
mpedTa elven dépana, TO B¢ TEAeUTaiov KAGOUOTIKGV.

Prytov Adyeton Ev povdovuupov, &v Bév Exn pilav els Ev ToUAdy:-

= . 4 . 3a®
OTOV TGV YPOUUATWY TOU. Oltw T& _c;_ﬁ’ Y5 o*p elvan pnTa poveo-

vupa.

"Appntov Aéyetan £v povddovupov, Gv Bév elvar pnTov.

Eav els 10 poveowupov Umdpyn &piunTikds T mapdywv
yp&oeTan oUtos TpédTos kai Adyetan ( &ptBunTindg ) ouvreeaTig
ToU povewipou. OUTws, els T& dvwTépw poviwpa ol ouvteAeoTai

xard oelpav elvan of : 1, =6, ;‘. - 95-

To &AAo pépos ToU povwwipou Suvaron va AfyeTan xdplov mo-
odv oUroU, elvan B¢ ortd, el Ta dvwTépw povGWHG KaT& OEIpav
af

o« Xy, apys. ¥5
Els t& poveowpa, T& ( pouvousviké ) uhy éxovra (&pibunm-
xév ) ouvTeAeaTy, tvvoolpev TowoUrov Tov + 1, fi — 1. TL.x. 7ol
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a ( &piBpnTikds ) ouvteAeoThs elvar - 1, 810 & a Suvaron va ypa-
o 1. a, tvd ToU —a elvon &6 —1, émaidn ypdoeTan —1 - a.

"Av Umtdpyouv TepioodTepol TolU Evds dpifunTikel  TapdryovTes
els &v povwvupov, duTika@ioTOUEY oUTOUs pé TO YIvopeEvdy Twv,
TO Omoiov ypdgeTan s TpdTOs Tapdywy autol koi elvonr & dpi-

BunTixds ouvTedeoTns ToU poveovUpou. Olrws, &v Exwpey —ap - % Y3,

; 4 » 4 § ¢ 4 .
Ypagopev (—1). = Ry ) — = Py ke b — —= elvan & &piBpn-
TIKOS GUVTEAEGTNS TOU MOVGVULOU TOUTOU.

KooUpev ouvteheoTiv £vos ypapporos (1 ToU yivopévou Tre-
PIOCOTEPWY TTAPAYOVTWV HOVWVUHOU ) TO Yivopevoy T&Y SAAwv
TopaydvTwy aUtol, Y. £is To ody?, ouvteAeoThs ToU Y2 elven &
o, els 10 —3a®Byy ouvTeEAeoTs TOU Xy elvan TO —302P.

Ao povivupa Adyovtan dvrifeta, & Srapépouv pévov Kok

TO ofjpa T&Y ( &pilBunTikdY ) ouvTEAeoTGY alTéy, s T& 2502 kad
— 2508,

Bafpodg dxepalov povwvdmouv g mpdg &v ypdpupa Tov xa-
Aeitar & éxBétng, Tov émoiov ¥xer 1o ypdppa Tobro eig TO po-
Ywvopov.

TT.x. ToU To®B & Pabpds ds mpds 1O o elvar 3, o Tpds TOP 6 1,
ToU —z—oﬁ’ﬁzy 6 PaBuods s Tpos TO a elvon 3, dg Tpods TO PO 2,
Kai dog wpds TO ¥ 6 1.

"Eqv v povdowupov Bév TEPIEXT) Ypdupa T, B& Aéywpev OTIL ©
Paduos Tou s Tpds TO ypdupa autd elvan 0. TLy. TS pove IOV
3o elven 0 Pabuol dos mpos 10 P. Adm Suvdpeba v ypdiywopey
Gl ToU 3a? TS 3ap!, tmeidn) elvoa P* = 1. Kod 7§ 8vm, elvan
3a?B0= 302 1=3cc,

Bafp.og dxepaiov povwvipov bg mpdg meplocidtepa Tod évdg
YPdppard Tou, Aéyerar td dBpotopa Tév Exbet@v, Todg dmolovg
€xouy T& Ypdppata abrtd elg TO povwvupov.

My, 76 povdvupov —}a‘*‘-[:‘:"y elvan TrépmrTou Pabuol ds Tpds T&

YP&UuaTa o ko B, TeTdpTou Pabuol s wpds T& P kol y, TpiTou
TPOS T a kai y, kad &kTou s Tpds T& a, B, Y.
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77. EOpete TOV ouvteheomiy xal T KUpIoV TOoOV EkGoTou TV KT po-
veVipwy ;

a) 3a2p® B) —Satps Y) —a 8 ) —3xy?
€) 2x2 oT) — ~;— x3 Z) —-%s n) 0,1.x2
0)—4,56x* 1) — —zn o 1) — —;—tx?SB - (—8)p2

78. “Opoiws Tov ( &p1bunTixdy ) OUVTEAEOTTIV TV kéTwbl, kafds wkal Tov
ouvtereoThv ToU a, Tou X%, ToU pe:

a') ~g_ap B') — —;— Y — «i—x“ &) 3,4x2 €) -2—::[35‘

79. ‘Ouofcs T&V rérewd, Tov ( &piBunTINdY ) ouVTEAEOTIV Kal TOV GuvTEAE-
oTHV TOu a, ToU X, Tou B, ToU wy, Tol x2:

) 2:(=3) 4y B)=Ba-6B ¥) 2. (= 5)x-(=T)y 5) g
; 4 5 5x2 . 2 3 T
E)—T:- O‘T)—;xi C)—?XE'(-"'S—)Wﬂ)'j—'x'(_4)‘(3°‘x)'

80. Tivos PoaBuol elven kaBéy TG Kérrwdl povevducy g pods o, s Tpds P,
@ Tpds y, s Tpds a kal B, s mpos a, B, v ;

a) 15a2By? B') 121op2y Y ) —24apiyt 8 ) — 13c’peys

81. ‘OpioaTe Tola & TéV dvewtépw povevipwy TGV doxnoewy 79 elven dwé-
pata kal OpioaTe Tivos Poduol elvan xabév: o’) s mpds o, P') g T™Pos B, y') dog
TPOs X, 8°) s pds y, ') ds Tpds a xal B, o) G5 Tpds X kal y.

. OMOIA MONQNYMA

§ 53. Avo ¥ meprogbrepa povavupa Aéyovrar Spoia, Eav
Exouv Té adrd xiplov moody, Siapépouy 8¢ xatd Toug ( &piBun-
Tixodg ) ouvtedeatdg Twv ( v Slapépouy ). Ofrw T& HOV@ YU

6q, %u, —23a elvan Spoia, ¢ SrapepovTa pévov KaTd Tous ( &p1-

BunTixoUs ) ouvtereoTés Twv. ‘Emions & — % B, 6B, =17 elvan

Spora, B TOV atdv Adyov, kabcrs kai T 12a%8, —15a%B, 23a2p,
—o’B, dog ExovTa TO aUTd KUprov ooy op.

Movavupa Aéyovral Spowa, dg mpdg &v 7 meplocHTepa Ypdp-
pata abtdv, dv Exouv T& ypdppate Tabra pe Tovg adrolg éxbé-
Tag.
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Ofrw T& poviwpa 5aPy, —6a2ps?, 218a*Bd elvan Spoia s
mpds T& ypduporta alTddy o Kai B

I. TPOSOESIZ MONQNYMQN ™

§ 54. Koholpev &6poropa BobévTwy povwviuwy (7} xad &A-
yeBpikdy TapacTdotwy ) TV &AyePpikiy mapdoTacty, 7 dmola
TpoximrTe, &Tav ypdyowuey T& Sobévta povadvupa (f Tas Bobeioas
TapaoTdoers ) TO &v Tapd TO &AAo, kadiv pg TO PO aUToU afjua.

OUreos 1 wpdodeois TGV povwviuwy 4o, —15p% %2 5{8e1 dog
&Opoiopa To 4o — 15p* + %

‘H mwp&is, p¢ Thv dmolav eUplokopey T6 &Bpoioux TGOV &v AdS-
yew upoveowipwy (f dAyePpikdy mapaoTdoewy ) Aéyetan mpéale-
o5 aUTGV.

§ 55. To d6potopa S0Bévrwv dpolwy povovipwy elvar po-
vivupov Bpotov mpdg adtd, Eyov ocuvtedeomhv To dAyeBpundv
d0polopa TGV cuvtedest@®v TV Sobévrwy.

“Eotw T.X., 6Tt {nToUuev TO &Bpoioua TV dpofwv poveovipwy
3x kad 4o Mopornpoluey, 811 ToUTo elvon 10 3at4da, Td Smoiov
= p¢ (344 )a. Aidm, &v txtedbowuev TOV TOAAGTACCIXOPOY  TOU-
Tov (katd TOV EmpepioTikdy vouov ), eUpiowopev (3-+4)a = 3«
+ 4a.

"Etriong #xopev m.¥. —3af-4at %—cx-—-13ot= (—3+4+ g —13) e« o,

gweidn elven —34-44 —g——13=~12—|— —%— =— ? + %-——-—%ﬁ , EmeTan

&1 Eyopev EEoryduevor TO — g,iicx.
To &fpolopa . ¥. TGOV — %—-a"‘, —%—u“, 4o, —To® elvon :
~2 ot 2 o dotTo? (5 +5-3)=(- +—3)e=—3 4.
‘Oupolws Exouev, 8T 1o &Bpoioua m.X. T&Y YAy, —3x*y, Ty
= -g— ¥y elvan

X3y Txg— ey = (1-3+7—5 ) v =(5- 5) tw =14 Xy
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Ka®” Suotov Tpdmov elpiokouey, &1 T &bpoiopa TGV Suoiwy
HOV VUMWY +20%B, —6a%B, +13a?8, —a’@ elvar:
20*B—60B+ 13aB—cP = (2—6+ 13—1)a?p = Bap.
‘H dvwrtépw mpd&fis petafl TV Suoiwv uovewvipwy, WE Th
otoiav &vTikeoTGVTa aUTd pé Ev TowoUto loov ué T &fpoloud
Twy KOAEITa dvaywyh dpoiwv povwvipwy.

"AoxNoetg

82. N& elpeBolv Ta ifarydpeva TéV KkéTwd Tp&ecwov :

a') u+t4p B) —10u + (—6u) Y) —4u+6u  5) 5pt (—9)
€ ) Ba+ a4 %« oT) p—Tp + (6p—3p) C') Tx+ (—8x)+-6x+x
n") 9a+ (—ba+a) 8) —x-9x+[(—6x)+9x)]
83. EUpete T Eaydpevoy TV :
o) 3x2-5x248x2-3x2 B') 4ox?—4px3—5yx?
Y") 3a*Px2-2azPx*—6a2px ') 4xy —5x2¢ 4 3xiyd—] Oxty?

€') —;w- x%4-3ax— % at—2x2+ax+1 71 a?

84. ’ExteMégaTe THY Quaywynv ueTafl T&vV dpoiwy HoVeWIHWY K TOVY Ka-
Twb kol elpete TO &fpoioud Twv

3 3 3
2y —x St 3 =
7 7 ¥ —x, 19 g 1,75x, -8 g ¥
5

5 5% - 1, 125y, —0,25x%y, 0,625¢2.

85. N& yivp 1y dvaywyn peraly Tév duoicwv HOVQWLWY ¢k TV kaTwd
a’) 3o, —8xy?, 32, 32y, 0,35a%B, —0,25xy?, —0,5a2p.

B') 30xy?, —2402pdy, 16xy2, —12,3a2pty, —0,75a2pdy,

Y') —6a2By, 1202By, —Ta*By, —3,6cBy, 0,3c*By, 7,5a%y.

3. APIOMHTIKH TIMH AATEBPIKHE I[APATXTATEQS

§ 56. Kodolpev &pBuntuchv  Tuphy SAyePpikils  TapaoTa-
oews, TO Efarydpevov TO TpokUTITOY, A&V TX els TV TopdoTaciv
UTTapYoVTa  YPEUUOTO  GVTIKATOOTATWHEY, b apifuols  copropé-
vous kai éxTeAéowpey Tas Trpders, af omoia onuelobvTar els alTnv.

(*YmotiBetan, 671 ai Tiped TéHwV YPSUUSETWY B& elvan ToladTan,
WOTE O PV TTAPOVOATTHS TNS TAPAOTACEWS, £ Exn ToloUTov,
va pn AapPavn THY TRy pndéy, 1| 8¢ Utod THY TETPAYWVIKTV pi-
fov moodTng va AapPdun Tuhv BeTixhy i undeév ). '
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Ofrrw, tav elvan a = 3, 1) TTapdoTaots 4a &xer THY Tipny 4-3=12.

‘H TapdoTacis odt=a-a-a-a, dtav a=3, ia THY TuHY
3.3.3.3=8]1.

‘Eav elvar a=5, p=6, y=7, 1 -rrapc’xmums—%u-ﬁ-y Exer TNV
T 2 561=135,

Eav elvon a=-2, P=1, y=5, f| mapdoTaos 3c42y—5B el
™V TipRy 3.(—2)2+2.5-5.1 = 124105 = 17.

2
Eav elvan x=2, y=3, w=4, 1| TapdoTacig 8;; Exer THY gy
8.2.2.3 1

3-4-4.4 2

Alo &hyePpikad TropooTdoels {oobuvapor 8iGouv icous dpi-
fuols, &tav T& ypdppatd Tev dvrikaraoTadoly pé Tas oUTS, &A=
A& StrolaoBnToTE TIGS.

My. of a4+ P kai P+ a evan loodUvapor TrapacTdoes kai
8i8ouv foous &pifBuovs, &v Tebfj Ty, a=1, p=-5, érc a4+ P =
=1-5=—4=-5+1.

"Aoxfiocerg

86. N& elipefloly T E€aydpeva TAY kéTwdh mpdewv kal of Tipal Sid Tds on-
HEIOUPEVas TIUAS TV YPOUHETWV :

a') —6x+ Ty (—3x), rav elvar x =3, y=4
B =9x+ (=Ty)+ (—3y)+ (—6x) otav evan x = 3, y=—4
B7. N& eupeBf] | &prBunTikny Tiph TGOV TapUOTATEWY @
a’) a*—6a2p+ P2, &rav elval a= 2, p= 6.
; + —3p),
P & Eo?f:ﬂ 2 drav elvar a= 2, p=15.

88. N& eUpedij f| &pifunTIK Tiun TV TAPUOTATEWY

o) (a+PB) - [az—(P2—6ay)], &tav elvoan=-5, p=2, y=-3

B) Vor—2p—4y—2/4a2+p - (aty) GTov elven =9, p=—4, y=3
89. "Edw Tebfj p(x) = 3, vd Sery 8, Smielvar (2)-9(4) = ¢(6)
90. "Edw Tef @(x)=4x2+4x—3 xal y(x)=9(x+8), Beibare, &1 9(5)=y(3)

91. 'Edv o(x, y, z)= (x+y+z) (x+y—2z) (x—p—z) BeifaTe o11:
@0, I, 2)+¢(0—-1,-2)= 0.
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§ 57. Kakobpev modvdvopov 16 dAyeBpixdv &0potopa po-
vevipwy ( td dmola 8év elvar mavta Spoia ).

3.
Mx. vo 3%3 -|—5q"'—§%31+15 elven ToAuwupoY kal evan &Bpor-
oux TGV pPoveIIUmY }—:;?, 5a0, —Elgg, 15.

‘Ev moAuwwupov Aédyetar pnTév, fav EkaoTov T&V TpoobeThwy
Tou povwwipwy elven pnTédw.

"Axépatov Aéyetar £v ToAuGVUpOY, Eav SAol of TpoobeTéol Tou
glvon drépaia povaovupe. “AppnTtov AéyeTtan €V TTOAUGWUMOY, &V Tou-
AdryioTov els TédY mpooBeTéwy Tou elvan povddwupov &ppnTov, kel
TéAOS xAaopatinoy Aéyetal, &av TolAdyioTov el TGV TpooBethwy
Tou Elval KAQOUATIKOV HOVWOVUHOY.

OUtw 70 30® + S5afy — 13y? Aéyetan dwépatov mroAucdvupov,
elvan 8¢ &bpoloua TGV povewvipwy : 302, Safy, —13y2

To {i—x%ﬁ» %—g-—- -—;l—x.p2+6 AéyeTan pnTOY TOAULVUNOY.

To Vx + 4x2—6\ x —7 MéyeTau GppnTov TOAUDVULOY.

) \ o 32 ) s
‘Opolws TO —43;—-3— x4 = —::’-- 7 AéyeTal KAQOPQTIKOV TTOAU-

WYYV,

"ExaoTov povdvupov ToAuwwipou Adyetan kal Spog abtal, Su-
vaTan e el Gpos va elvon &piBpds Tis oxeTIKGS.

Efs ToloUros épos Suvartar v& UtroTedf, 61 Exel ypdupota kai
kaBev pe ExBéTnu undév, 1) va BewpnBi b povivupov Babuol 0 dx
TPoOs oladfToTe ypdupaTa.

"Opos moAuwvipou Aéyetan ouviBus BeTikds uev v Eyn &pi-
BunTikoy ouvteheoThV BeTikdy, dpvnTikds B¢ v Exn dpvnTikdy &-
PN TIKOY CUVTEAETTH V.

ToAudwupoy dxépaiov AéyeTci Sidvupov wév, v Exn 8Uo 8-
pous, kabas Ta a+ B, a2, 246, Tprdvupov 8¢, tdv Exn Tpeis 6-
pous, xkabas T& ¥*+Ax—8, at-P-y, o2+2af+-p

§ 58. AoBévtos drepaiou ToAuwVIOU kaholvTan diLotot Bpor,
T OPOIX POVKVUPE aUTOU.
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AoBévtos dxepaiou ToAuwvUHoU pE  Opoious Spous Buvaueda
V' AVTIKOTOOTACWUEY aUTOUs pE TO &AysPpikov &Bpoioud Twv.

OUrw T.x. €5 TO dépaiov TOAULWIHOV Goy-- % ayt — 2aty
—yi—Tay? - 202? ol Gpor bays, %aqﬁ, —Tay? elven Sporol kai &

xouv &hyePpikdv &lpoloux (6+ % —7) ayl= — % ay?. *AvTikeDi-
oTGuey Aorov elg TO SobEv TTOAUMVUPOY TOUS  TPELS Spolous dpous

o 2 - N o
TOU ué TO— - ay® koi Exopev, &vti ToU Sobévros, TO dxepoiov To-

Augovupov — % ayi—2cty—yi+200y?, TO omolov AbyeTod Gdvnyupé-

voy TroAucGwUpoy ToU SoBévtos kal elvan looBUvapov albTol.
THv toobuvapiav oupPorilopev EvioTe kai pg 16 = (oupPoiov
Tfs TauTtéTnTos ), fiTol HéToMEY !

6o+ —;— ayi—2cty—yi—TayP+ 20ty = — % ayi—2ady—yi+20ty?

‘Opotas Exouey T.x- SX3+X=3xw+2X =53y + X y—2x ==
(L4+2)x*+ (5=3+ D+ (-5-2)x3¢ = 3%+ W1y

§ 59. BaBudg dxepaion moAvwydpou wg npog &V YPARIO TOU,
Aéyetar & péyiorog t@v éxBetdv ToLg dmoloug Exel TO ypdppa
ToUvo elc Toug poug Tod moAvwvLpov. 'Edv & EkdETns olTos elvan
1,2,3, 16 Tohucovupoy AéyeTan mpwrov, Sevutépou, TplTou... Babuod
b Trpds TO ypdupa ToUTo. OUTw TO 3a? — SaPy — 12y* elvan Beu-
Tépou Paduol cos Tpds a kal TplTou g Tpds Yy, TpWTOU Bt dog TPoS B.

Bafpdg dxepalov moAvwvipou hg mpdg do, tpla . . ypbp-
pato adtod, xaAeitat & péyiorog Tdv Pabpdv T@v povWYORLWY
Tou Mg mpdg T& Yphppata Tabrd.

Otrreo Td 3yx—2xp+2x—7 elvan Seutépou PoBuol cos TPOS T
X xal . To Se—3aPty+ 13py elven TetdpTou Poduol dos mpos B, Y
kai TpiTou s Tpods B, Y-

"Eotw 76 dxépaiov moAvdwpov 8x+x*+16. "Edv Y PaYwUEY
U, GoTe ol ExBéton ToU ypdupatos X va Palvouv arEavouevol
drd dpou els Spov, SnAadh dos Efis: 164-18x+x7 Aéyopev OTI TO
ToAUdbWoY ToUTo Elvan SiatetaypLévov xatd Tig dviodoag Suva-
BeC Tob ypdppartog . ‘Opofws, v ypdywyey ouTo, oaTe ol
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EkbéTon ToU X v& Paivouv EAarTolpevor &rd Spou eis Spov, SnAadi)
oUTtw : X2+ 8 + 16, Aéyopev, &1 ToUTo elvan Sratetaypévoy xatd
tdg xatwovoag Suvdapelg Tob ypappetog ¥, avnypévov.

’Ev yével v TroAucovupoy SUvartar v Siarark @iy, dos TO dveo-
Tépw, KaTd Tas duiovoas ) Tds KoTioUoas Suvapels EVOS ypAUUaTOS
arol,

'Aoxfioetlg

.

92. T& k&twb ToAudwupa Tivos Pabuou elvar s Tpds & s Tpds X ; &
mipds o kad X ; Arorrégare alTd kard Tas dvioUoas Buvdpels ToU o kal Tés KaTIOU-
oos ToU X, METX Tas Suvards &vaywyds.

«') 3a?xi—6ax%—-28c®x34- 27+ x5—54abx + Facdx 2

B’) —3xf—of4 Tax®+27abx+ 0,7adx2—0, 7o x4 —a®x?

Y') 16x¢4- -—§ - ax®+ 15a8x+ Tab—Taf—Tatx2+ "ljf oxi—1 lodx®

8') —2cfx—3x°%+ 13c8x+ 3ab— % a?xd4- 6o

B'. IIPAZEIZ EIIl TON JIIOAYQNYMQN

1. IPOZGEZIE MMOAYQNYMSN

§ 60. Karolpev &0poiopa S08évtwv morvwvdpwy, T mo-
Avdvupov td Exov Gg 8poug Todg Bpoug TdV SoBévtwy xal Exa-
oTov (¢ TO ofjuo Tou.

T &bpoiopa .y, TOV 302y +Po+6+ot Kai —P*—8-+ 20420,
TO dmolov TapioTdvopey Kol s EEfs

(Ba?x+-p+6+oc) 4 (—p°*—8+4-2cr'+ 20y )
elvon TO ToAUwwUpoy 3oy + PP 6+ at—PI—8- 2ot 2ay.

*Emraidt) Umrépyouv Suoior pot els TO EEarydpevoy ToUTo, EKTEAOUV-
Tes TV Quoywyhy aUTtdy, eUploxopey Efaryduevov TO Say+4-3at-2.

‘H wpads, pé v dmolav euplokopey 16 &bpoiopa BobévTewv Tro-
Avwowipwy, Aéyetan mpdobesic alTddv.

‘Opofws eUplokopey Td &Bpolopa kai mepioooTépwy TV BUo
TroAuwpwY, ( T& dtoia Tpds elohiav UmobéTopey dvnyuéva ), Ek-
TehoUpev B¢ &varywynv Tév dpofv dpwv els TO Eoryduevov, tdv Umrdp-
Xouv ToloUTol.

WneionoBrke amod 1o ivotirouto EknmaiSeuTikrg MoAmkrg



63

Zuvnbas, dTav wpdkerTan va elipwpey T6 &Bporona ( &vmyuéveoy )
ToAUWUHWY, €XovTwy peTafl Twv duolous Spous, Ypdqopey TO Ev
K&Tewbl ToU &ARov, oTe ol duoior dpot v eUplokwvTa gl THY alThy
otnAny (kaf’ doov TolTo elvan SuvaTdv) B1d v edkoAUveTan 7 dva-
ywyn Toutwy. OUrtw )., 8&v (nToluey T &bpolopa TGV TToAUWYY-
Hwv

Set—4aB - Bor'B—T Pty + 2023y 4 y3
20ty + 60°—1 2a'B+ 2aBi—aPty?—3y?
—20—6c' B+ 9oPry—1 2B+ aPty2—Ty?

Ypagopsy TpdTov oUTd G5 £ERs :
50+ 8aP—4o*Pi 4 20PPy—TaPry? 4 y?
60°—12ci B+ 2032 2a*Bry—aPty —3y?
—2a0—6cc!B—12aB - 9Py -+ aPty?—Ty*?

"AxoloUfws kapvopey TNV duaywyny dpofwv Spwv, TGV Kel-
Hevaoy els Tas alras oTrAas kol eUplokopey EEorydusvoy

9a—1 0cr'P—14a?P?+ 1 3a?PBry—TaPty—9y3

‘Opoiws G5 dvwtépw Spifopey THY Tpdobeoty dAyePpixddv mapo-
OTATEWV.

"Aoxnoig

93. N&a mpooTefouv Td k&Twb TroAumvupa :
a’) 2a-5B + 2y, 2a+ 3B+, —3a—2y
B') 2x2-2xy+3y2, —X24 5xy4 Ay, X2-2xy—6y2
Y') 2ap+ 3oy -+ 6ay, —5ap+ 2py—Sapy, 3ap—2py
. 2x2 1 e 2xy y 232y -~
R S N e e . g L Y

X X e RO I
Ll o A o

2. ADAIPEZIZ AATEBPIKQN IIAPAZTAXEQN

§ 61. KohoUpev &epalpeaiv &hyePpikiis mapootdoews, éotw B
&mod &\Ans A, T elpeowv Tpitns [, 1) dmola wpooTiBepévn els THY
B Bide1 &Bpoiopa THy A. To Efarydpevov I Tfis dpanpéoecs Adyeral
Sapopd TGV A xal B.

Ak va dpapéowpey povivopdy T drd Soleloav napdata-
ouv, dpxel va npocBéowpev elg Tavv T dvriBetov tob S08évroc.
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Ardm, v . 8Awpev v& elpwpey THY Siapopdy Tol —ad &mrd

ToU oy xal TapaoTiowpey alThv pt §, 8 elvan
8 = aby—(—a?).

'ANAG kot Tov Opiopdy Tis dpapéoews B Excopev

5+ (—o)=aty

TMpoobérovTes els T foa 1o o eYploxouey & + (—o2)+al=aty+-of
kal petd T &dvaywynv TGOV —of kai o?, Eyopsy S=cdy}of

‘Opolws  ebplokopev &M 1 Biopopd .. ToU o &md ToU
3ap4-6aP—p? elvan 3P 6oP*—Pi—o?Pp=202P -+ 6aP2—Pp2.

’Eqv {nrefton Ly &md 1o MOoAUGWHOY ofy—ahy-af vd doon-
pefolv mepioodTepar ToU dvds povavuue, foTtw Td ofy, —3alyd, —ad
2o¢? 7 dpoupolpey &md TO Sofity ToAudvupoy T TPDTOV PoVdVU-
mov, &md T Eforyduevov TO BeUtepov kad dwohoUbws drd TO véov
E€oryopevov T Tpitov kal olrew kabefis, i ( ouvTopddTEpOY ) TrPOTBE-
Topev &ls TO Bobiv ToAudwupov TS &bpoiopa TV Tpds deadpeoty So-
BevTtwv povewipwy, fxaorov pt dvtifetov ofjpa. “Hror Exouey Ko
Tatra :

oty —ay -+ od—a?y + 3oyt ad—2ony 2,

Ak va dpalpéowpev and dobelong napastdoews 00ev mo-
Avdvupov, ypdpopev xaténiv adbriig Toug Spoug Toil deparpetéou,
xabéva pé vé avviferov mpdomudv Tou.

‘H &mddeaifis ylveton ko’ Spolov Tpdmov, kabds kal &veoTépo.
Ofrw 1) Biagopd ToU 3oty—9ady:—-6azy? &md ToU Jady -+ 8oy —ay?,
v Srrolav onpeidvopey s EEfs :

(a4 180y —aly®)— (3o —9ay*—6oiy?)

elvan Yoy + 18ay 2—ay ?—3oy + Fady 2+ Gody 2
kod peTd THY dvarywytv T&Y dpolfwv Spwv
6ay+ 27ody 2+ 5oy 2.

"Edv Exwopev va dpanpéowpey &md Sobtv moAudvupor &\o Tol-
olrro, &v mpdTols 81° EkaoTov evplokopey T loodUvapor alTol &vny-
uévov, taw Bt Exouv petafl Twv Suolous dpous, ouvhiBuws SiaTdooo-
pev TaUTa Kard Tds Buvdpels ToU oUToU ypdupoTos kol yp&popey
Tov &pcuperiov Umd TOV ueiwTéov, kaBs kal els THY mpbobeaiy,
QA& p HAAaypbva Td Trpdonua TAY Spwy Twv.

Olrw .., ¢&v {nToluev THv Siagopdv Tol

9*—8aB-+5ap?—7P &md ToU Tod+202P+9aP—11p—4y2
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Y PAPOUEY To34-20P+9ap?—1 1 pP—4y?

—9a84 8a?P—Sapi4-7H?
ki éareAoUvTes THY &uaywyfv duoiwv Opwv eUpiokopev Thv Sia-
popav —203+4 10ap+ 4aP?—4p7—4y2.

'Aoufoerg

94. o') Na& eUpebfi 1) Srapopd ToU 4x3+3xy+3y? &mo 1o xT—xy+ 24?2
B') N& &ganpedfi &md & o+ 32+ 3aP2+p* 16 a¥—3a2p—3api—p®
y) 'Amd 1o a?x?4daxy—-3aPy? 1O daPy-Saxy—2aly?

8) Ao 15 10av —15pv —yP + 58X 16 —9aH 4 2pv —58A —yp
£) ATO TO 4y2n2—dxy —3x+4 TO W4 xF42xy — 4y — 2x

95. N& doonpedfy &md 1o 2,5x24 3ax — f;——cr” T6 2% 2— ax—0,5a

- TR ST RN ST (A . T
96. N& &oaipedij &md T T—ﬁx-} 5 T 3 + Ea 9,+_73_

3. NIEPI NAPENBEIEQN KAI ATKYAQN

§ 62. To &bpoiopa T ThHv Siagopdv Blo ToOAUWVULWY Trapi-
oTdvouey, ¢ eiSopev, kAelovTes EkooTov aUTdov EvTds TapevBioews
(i &yxUAns ) xai ouvBéovtes TaUTas ué 16 + | — Tiis Tpaecos.

M. 10 &bpoiopa TV 20°+30p—P? kai —a’— aP-+y maploTa-
vouev i (204 3aB—P?)+ (~a*~ap+y)
kai fooUran ToUto pé 204 3aP—P —o’— af+y

‘H Biapopd TGV TAPATTATEWY TTAPITTAVETON (e

202+ 30B—B?) — (—o—aP+ )
kai foolUron pé 2a2+3ap —P? + a*+ap —y.

'Ex ToUTwv EmeTan OTL:

’Eav pév mpd mapevBéoews #) dynding évtdg Tijg dmolag
Eyopev Bpoug, Omdpyn TO +, Suvdpeda va THV mapaelpwpev
xwele v perafdiwpev Td mpdonua TOV évrdg adriig Spwy, Eav
8¢ Omdpyy To —, THv mapalelnopev, dpol mponyoupéviwg dANG-
Ewpev td mpbéonuov xalevdg tiv évtdg adrijg Spwv.

OUrax Exouev a—(B—y+38)=a—P+y—d

Adm Td —, TO Tpd Tis TapevBioews, onpaivel, va dponpedi
1O B—y + & &wd 10 a kad xord T& dvewrépw, &prel va mpoobe-

]
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owiey els TO o Tous Spous Tiig TapevBtoews kabéva e fAAcy pévov
TO TPdaNUdY Tou.

‘Ouoicos Exopev :

o—[=(B+y)+ (a—P)—y+al=a+ (B+y)—(a—B) +y—a=
‘:G’f—lsq'y-{l-}—ﬁ-l-Y“—C(:-—C(—i—Zﬁ-g—?Y.

‘AvTioTpogus, Suvdpeba v BéTwpey Opous &bpoiouaTos Evrdg
Tapevbeoews f dyxUAns, kel &v pdv Sfteopey T ofipa + Tpd alrriys
EkaoTos Opos Biatnpel TO ofjpa Tou EvTds ToUTns, &v 8¢ 16 —, of &
pol ypagovTan EkaoTos ué AAACypévov TS ofjua Tou Evrods TS,
OUrw m.x. Exouev :

pesb~y=tth(=P=y)me—(B+y)
‘Aoxfoerg xal npoPArAfipara

‘Oudas mpwTn. 97. N& edpefolv Ta Eaydueva TOY KkéTwh Tp&fecov
al ol Tipal Twv B Tds onusouptvas TINds TEY ypappdTw :

a') 3x—(7Tx—5y) btav x=y= 3.

B") 3x+6w—9w+ (14x—Ty+9ew) Stav x=6, y= 3, w= 4.

Y') 0—(u—v) tav elvan 0= x4 9y—6cw, u= 4x—Ty+2w, v= x+y+w.

‘Opds BevTépa. 98. *Exterboare Tag KaTwTEpw Tpdlels, GoTe va Ea-
AeigBolv al Tapevdioes kai al dykiAa xal eUpeTe Tas Tipds TV Eayopévav Bk
Tas S18opévas Tipds TV YPSUu&TwWY ;

a’) a—[a—[a—(a—1)]] Srav a= 1
B') 5,8a%2-8,202—(a2-0,4)+0,6 Srav a= 2
Y") === ()] Srav x =y =—1
8) —[+ [+ (=)-[-[+ (—x)]1] Stav x= 2

€ ~[~[~((B+Y—ON+[{~(a~B+y)]] &rav a=1, p=0, y——1.

99. Albovren T& ToAvivupa :
2-2x4-Tx3—x4+xP, x4 2x2-3x 4 4xi—x5 wod x24 2x3—3xé4 4%,

N& elpety : a ) To &bporoua avrdv, B) 16 &Bpoloua Téy Buo TrpdTwY kai
diorobuws 1) Brapopd ToUTou dmd Tol TpiTou, Y') v& mpooTedij | Siagopd Tol
BeuTépou &md ToU TpddbTov els TO TpiTov,

‘Opas TpliTn. 100. Mpdware kerTaAAfiAcws Tdg KOTWTPW TTApaoTAoENS,
oe ol dpor Twv dwd Tol Beutépou kal EEfs v elven elg Tapévleotv fi dyxUAny
Exovoay Tpd erTiis : a’) T6 ofjua 4, P') T ofjua —:

X*+ Tx2-3x-5, —5x4—(3x°—8x2)—6x49, 13x—16x2+ 19x2—14a4-5y
101. N& eVpeBoiv T& :
a) Xx+ytwte, P) x—y—w+tg, Y) w=(x+w—9), dtav Tebf :

x=3a*-2aB+5p2, y=Ta*—BapP+5p8, w=9at-5ap+ 3P, 9=11la—3ap-4p
‘Ouds vetdprn. 102, Els Ty wpdorny TaEiv oyohelov Tivds @ortouv
o wafnTal, els Ty Beutépav B Shiyditepor, sls B¢ THy TpiTv 2P ShiydrTepor TG
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els Thy Tpddtnv. TMéoous pabntds Exouv v SAw al Tpels Tabes ; TMboous Exouv
ol BUo mpdTen Tafes mepoooTépous THs TplThs

103. "Ex 8Uo avlphmwy A kai B, & A & x Bpy. xal ol 8Uo dpol u Spy."Av o A
Bewor elg Tov B 3 Bpy., woéoas Oa Eyn EkaoTos ;

104, ‘O B #xet tpimAacias Spx. i & A, & [ Simhaoias ToU B, & & A Exau
Bpy. Mogas Exouv kai ol Tpeis ;

4. TINOMENON AKEPAIQN MONSQNYMQN

§ 63. KodoUpev ywouevov Bobeiodv SAyePpikady ToapaoTd-
oewv T TapdoTaoty, 1) dmola Exel TapdyovTas Tas Sofeicas Tapa-
OTAOELS.

‘H wp&is, p¢ v omolav ebploxopey 1o yivdpevov dhyePpikiov
TapaoTéoewy AfyeTan moAAamAagtacdg aUTEY.

*Eoteo &T1 OEAOMEV VO EUPWUEV TO YIVOUEVOV TRV HOVGWWVUIHWY
5028y kai 3By% Katd TOV Opiouov TO yivdpevdy Twv, To dmolov
onueicovopey oUtw : (5a?Bry) - (3By?), loolran pi Sa®py-3Py? "Ah-
M ToUto elvan yivdpevov TGV GAYePpikdy TraparydvTwov TGV uo-
veowdpy kKol édv dAAGEwuey THY Béolv alTddv B Eycopev

Socpry-3py*=5-3-oP:py-y*=15apty".

*Ex ToUTwv kai &AAwv Opoiwv Tapaderypdrwy 88 youpevol Aé-
youev OTL:

Ala va ebpwpev To yivépevov docepaiwy povwvipwy, moA-
AamAacidlopev Tolg GptBunTinols cuvrteAeatds Twv xal Sebuk
to0 yivopévou twv yphpopev xabéva ypdppa, dmdpyov elg T&
S00évta povwvopa, pt éxBémmv to dbpotopa tdv éxlerdv, Tolg
émoloug ExeL tolro elg Ta Sobévra.

Elvan gavepdv 611 6 Poabuos 1ol yivopbvou povewvipwy @s mTpos
v 7 TeploodTEpa ypduuoTa Tou, foolTon pt To &bporoua TdV Po-
Buddy TGV TapaydvTwy TOU WS TPOS TG ypappaTa auta. [Ty, T
(5c2By ) (—2ap2y38)=—10a*B*y*S elven PBofuol s mpds «, B, v, &
44+7=11, émou 4 elvan & Pabuds ol mpdyTou Toapdkyovros kol 7
& ToU Seutépou s Trpds TA o, B, ¥, 8.

'Aoxfhoetrg

105. Né& ebpeBolv T& yivopeva :
a’) x7(—x¥)-yhyt P (—xb-x)abafa o yl) (x2)(B A G xvhiavox
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€) xIvtlx.xtv—2.x2, gt (Txyew)- (dx2y?) L) (—xypw)-(x2y2w?)
106. Elpere T& o) (~2,50%Bx)2,  B') (—0,3aPy?)’, y') (~20Btyxt)s
107. Edpere 14 :
@) ax (—afx—d), B7) (—xv—ige—2) (—xv—-rtayu—1). ') TTéss Uyolmev poviavy-
uov els TO TeTpdywvov f els TOV KIBov § els SUvapy pé dxépaiov ExBérnv ; Ty,

3
ué Ti looUran T (60P2)2, T (—73{ x’\y) , TO (25a2P2y)s;

5. TINOMENON IMOAYQNYMOY EIII MONQNYMON

§ 64. "Eorw 811 OBfhopev v elpwuev T y1vopevoy
(c®—3aP-B?)-2a.

"Emeidn) 10 woludwupov elven &Bpoioua Téwv Opwv Tou, B&
Exwuev (o3P Pp?)-2a=[o?+ (—3aB)+ B -2c.

"Emeibn) éxomev moMamAacicopdy  dbpoiouaTos OXETIKQV &-
piBudy &l &\ov &piBudy, elpiokopsy & TO dveTépw yivduevoy
looUron pé o2 2a+ (—3ap)-2a+ pP*2a=2a—602P+ 2ap2.

‘Ounolws eUplokopev &1 :

(5a®P—3aP?- 7p*).(—3aP ) =—15c3p2+ SaP—-21apt. “Qore :

Ak v& woAlamAacidowpey moAuvwvupov éxmi povdvupoyv,
noAdanAacidlopnev xabéva Tdv Spwv Tod noAvwwvopov émi Td
novwvopov xai mpoobétopev td EEaydpeva.

"‘Edv Eycopev v ToAAamrAacidowpey HovvUpoY £l TToAU vU-
wov, Buvdpedar v EvoAA&Ewpey T Béa1y TEY Tapay STy ( Becopoliv-
TES TO ToAUDVUpOV G5 Evax oXETIKOV &p1Budy, Emre1dn elvon &bpor-
Tucx TGV Spwv altol ) kai oUTw B Exwuey vd ToAAcTAGTIdTwWEY
ToAvwWpov &l dképaiov povdvupo. My. T ywouevov

a - (B+y—x)=(B+y—a)-a kai Toirro =af+ay—a?.

‘Aoxfoeig xal mnpoBrAfparta

‘Opas wpwTn. 108. N& eUpeboly T& k&Twbh ywopeva xkal T@dv Efa-
youbvwv ol dpibp. Tipal Bid Tag Biboptvas Tiuds T@V ypappdrwy,

a') 3ax(of—4ax+x®) dtav x=-1, a= 2
B) (Ba+7B)a—(9p—5a)p » a= 2, p=-3
Y') (3®+7p%)ap—(9at—8P2)ap » a=-1, p=-2

8') (3a2p*+7p2)-3a2Pi—(9aB*—8P2) - 202* » a=-1, P=—2
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‘Opas SevTépa. Aboate & £€fs TpoPAfjpaTa:

109. “Ex Tivos TOmOU GuarXpolv auyypovws BUo TayuBpouol TpoxwpoUvTes
b’ edbeias Tpds dvTiBéTous gopds. ‘O o’ Bawiel kab’ Aufpav atu xAu. kol &
B' 2 yAu. dArydrepa ToU a'. Tléoov 8& dmréyouv PETE T AW ;

110. To &fporopa T@v ynelwv Swyneiou Tives &p1Bpot elven a. Td yneiov
Tédv povdBwy Tou elvan p. TTéTe kal Téoov B& aifnéf & &pibuos tav Evar&Ewpev
Ty Bt TGOV ynelwv Tou ;

111. "Ex Tivog ToToU dvarywpel TouBpdpos Braviwv 30 yAu. fuepnoics,
u fuépas BpabiTepov dvoywpel tk ToU aUToU Témou &AAos Braviv y YA fiuepn-
aiws kel SievBUveTan Tpds Tov o' . TTooov B& &méxouv petd T fuépas &md Tiis dva-
Xwpnosws Tou o ;

6. TINOMENON IIOAYQNYMQN

§ 65. Kahobpev yivdpevov SVo molvwvipwy, 16 moAuvdvu-
wov 16 mpoxiintov éx Tol moAdamAaciacpod adbtdv, fitol T Exov
nrapdyovrag T& Vo moAvwvupa.

Emeibty #xaoTov Tohucwvupov elvon &Bpotoua Tév Spwv Tou,
gmeTon s

Ak v& ebpwpev o yvopevov Vo moAvwvOnwyY dpuel va
moAhanAacidowpey xabéva dpov Tol moAdamAaciactéov Emi
nédvrag Tob moAAanAagiacTtod xal va npocbéowpev ta EEaybpeva.

Al vé ebpwpey T yivouevov dUo dxepadwy ToAvwYIRWY ouvh-
Bws Siardooopey aUTd KaTd TAS KaTiougas 1) &viovoas Suvdpels Tol
aUTol ypdupoTds Twv kad drkohoUbs extehoUuey ToV TOAAaTAaGIO-
ouéy, Tpds ebkoMav els THY dvarywyhv TV dpoiwv dpowv, pai-
vetan els Ta Emdpeva mapadelyparra.

lov. "EoTeo 6T [nTolpev 1o yivopevov @*—x+3)(x—4).

pdgouev 2 —x+3
B
(1) pepixdv yrvduevov 25—+ 3x
@ » » —8y244x—12
X
(3) TehkdV » 2%y 2+ Ty—12

Ta (1), (2) evploxovrar &k ToU ToMamwAagicopol ToU TOA-
AamhaoiaoTéou Emi ¥ kal émi —4, Aéyovton 8t uepikd ywoueva.

T (3) mpoximrrel &x Tijs Tpoobéoews TV (1) xai (2) xal Aé-
YETCQU TEAIKOV YIVOPEVOV.
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2ov. "EoTw TO youevov (4x5—3yt+x-1) (x*—x+2). ‘Opoicos

@5 QUWTEPW EYOMEY 4y 3yt +y*—1
PR, o - -
4y3-3y7 + ¥ g
—4ys 4+ 3yS —x* Y LEPIKOV Y1vdpsvoy
4 8)(5—6)(4 _;,zxz =7 » »
dx Py T—4x® + 12y —6x*—2y3 -+ 2t L y—2 TEAIKOV »

§ 66. 'Ex Tdv dvwTépw TapaTnpoUuey 6Ti TO Yivdusvov Tou
a’ &pou 4x® ToU ToMAamAaciaoTéou Bl Tov o' Spov X ToU TroAAa-
mAaolaoTol Bidel Tov o Spov 4x* Tol ywouévou. ‘Opolws T& yi-
vopevoy TGV dUo TeAeuTaiwy dpwv alTdy — | kai 2 5iBel TOV TeAeu-
Taiov Gpov — 2 TolU yivopévou. ‘Etropéves :

"Otav oi mapdyovreg yivopévou 8bo dxepaiwv TOAVWYLLWY
( Gvypévwy ) elvar Slartetaypévor xatd Tég xatiovoac N Tag
aviovoag Suvapelg évog ypappatés Twy, T Yivépreve TV dvti-
atolywv dxpwv dpwy (TdOV mpdTwY xal Tehevtalwy ) Sidouy
To0g &vTioToiyoug dxpoug Spoug Told yivopévou Siateraypévou
dpolwg e mpdg T adTd yphuua.

"Apa TS ywopevov Buo drepafwy ToAvwwpwy B& ExT TOUA-
xtoTov dUo Spous kai Sév SUvaran va elven HO VM VUUOV.

§ 67. ‘O Paduds ToU yopbvou Suo dxepaicov  TTOAVWWLGWY
o5 Pds TO oUTd ypduua Twv loolron pé T &bpolopa TGV Pabuddv
TGOV TPy OVTLOV.

'Aoxfoeig

112, Ebpete T& xdmwd ywopeva xai T& Efaydpeva TéV Sobbvrwv Of xal
TGv tfayoutvwy B1d Tds Bibopévas Tiuds TV YpapudTwy :

') (x2+4x+43)-(1-x2) &v Tebfj dmou x=-1

B) (x4 2x42) (x2—5x+3) » > » x=-]

y") (x*-2x24-8)-(x2—2x-2) > » » 1= 3

8") (Bat—-2a+5a—1)- (a—3-—4a?) » » a= 3
113. *Opofws :

o) (4a2V+'46av+3+9at). (2av +4—3a?)
P (x1P—xtyf4 xbyA—xPy2)- (x*+ y2)
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y') (av —Prad—tx+y-ai—2.x2) (x2—H4 Pral—u.x—y-ol -x¥)
) ([xa(B—")+yBla—1][xaB—" )—yh@—")]

€) (x4 xi—x24x+ 1) (x—1)(x42)(x+1)

o1') (2a+pB-3y)(2a+p+3y)(B-3y—22)

BéTovTes els SAa Omou a= 1, p=2, x=y=—L

7. AZIOZHMEIQTOI IIOAAATINAZIAZMOI

§ 68. TMopaotdoels Tfis HOP@Ts :

(@+B), (=B, (at+B)-(a—P) (<+B), (@B,
Tapovai&lovtan ouxva kod elvan kohdv v yvmpigmusv &md pvn
pns T& Eforydpeva T& eUpiokdpeva, v els EkaoTnv € U@V Epapud-
gwyey TOV Kavéva ToU ToMamAaciaopol. OUtews Exopev :
lov. (chB) = (a+B)-(a+B) = ci+oB-+ap+p? = ai+ 2ap+p.
2ov. (o—B)+ (a—P)-(6—P) = a*—af—aP+p* = o®~2aP+p2 "Hror:

Té tetphywvov tob &bBpoiopartog ( #j g Suapopdsg ) dvo
oyetixdv &pidpdv, loobrar pé To Tetpdywvov Tol mpwrov &-
piBpot obv ( §j TARv ) 7o SumAdaoiov ywvépevov Tév dpbudv olv
T® Terpaywvy tod Sevrépouv dpiBuod.
3ov. Errioms evplokopev : (a+-P) (a—P)=0c+oPf—aPf—P?=a’—P2. "Hrot

Td &Bpoiopa Sbo dpBpdv ént v Sapopdv Twv, loobrar
pé Thv Sacpopdv Tob TETPaywvou Tol pelwtéov TARY TO TETPd-
ywvov Tob dpaipetéou.
4ov. ’Eions elidAws euplokopev 61 : (a+PB)* = (a+p)* - (a+P)

= (o®420p+P?) - (a+P) = o+ 3c*p+3cp*+P
v. 'Ed&v els thy Terevtalav iodmTa ypdywpey —f dvti Tol 4- B,
TrpoxiTTTel (a—B)® = o4+ 302(—B)+3a(~BY+ (B
A (a—By = -3+ 3apt—ps.

Eukdhws eUplokopev 81 ExteMboews Tddv mpdewov drxoun OTi:
6ov. (x+o) (x +B) = X*+(a+P)x+ap.

Tov. (x+a)(X+B)X+Y)=X+ (a+B+y)x*+ (aP+Py-+ye)x+aby
Bov. (a?+P)(x*+y*)—(ax+Py)'= (oy—Bx)*
Sov. (a+p*+y") O+ - (ox+Py+YL)=

= (ey—Bx)*+ (BT—-yy)=(rx—al)

Al BUo &vwtépw lodtnTes 8 kol 9 Aéyovron TauTOTNTES TOU
lLagrange.

<
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114. Aceifare, 811 elven

(@4 B%) ( Y2+ 8%) = oy + B+ (aB~By )2 (cry—PB)2-+ (o5 4 Py,
115. "Edv Te8ij x=2¢+ 3w, Beifore 611 elven X8y —27w*—18xyeo=— 0,
116. "Eav 1e0f] a+y=2p, belfare, &11 elven (a—B)2+ 2B (P—y)2-- a4y
117. "E&v 7ebij x+yw=1, Beifare, &m1 elven x‘(\y+l)-a\|.f3(x+l)—x+q)=0.
118. "E&v Tebfj x=a—P, 8& elven (x—e)?+ (x—a) (2P—y)—By+ p2—0.
119. *Edv e (x)=3x%—x,+1, Beifare 611 elven

?(Xy+ 1)—9(x,)—2¢(0) = 6x,.
120. "Eav Tebf] @ (x) = 3x2+7x xad ¥ (X) = 6x+10, Seifare 311 elven

o) o(x+1)—p(x)=y(x), B) wix+1)—y(x)=6.
121. "Eqv a+ P 4 y= 27, Seiforre 871
@) (T (v—B)*+ (1—y)2=aP 4 ot y2_qe
B) (t—a)'+ (1—B)*+ (1-y)*4 3Py == 1
Y) 2(r—)(T—B)(T—y )+ a(r—B)(T—y)+ P(r—a)(T-y) +y(1-B)(7—a) = opy
122. Aeiare 871 octf-pis (P )t=202P24 2 (a2 B%)(o+-p)2.
123. *Opolws : o) ab+Pé= (od+ PP (a2 p2)—qs 2(at B)
B () + (x—)*+ 3 (x—y) (x—0) (y—) = (x—0}3.
124. *Opolcos:  (a2—p2)2+ (2ap)*= (024 p2)e
125. “Oupoicos : X2 (y—0) + y2(w0—x) + w2 (x—yp) + (y—w)(w—x)(x—y) = 0.

8. AIAIPEZIZ AKEPAIQN MONQNYMSON

§ 69. Abyouev 811 diépoidy T Hovwupov elvan Sranpetov i’
&AAov, &v BUvarton v eUpedT) TpiTov TOOUTO, T dToiov TroAAerrAc-
o1axfopevoy i 10 B’ Bidel yivdpevor To o To oUrws evpiokdpevoy
Hovavupov kaelTon nnAixov Tiig Siaupéoecrs TéY Suo Sobévrwv, T&
omola Aéyovran Sranperéog kal Sratpérne.

"EoTw &T1 {nTolpev 6 mnAikov Tof 24a’ 51& ToU 80, T dTroiov
onueiwvouey olrews 24o’ @ 8ob.

Eqv mapactiowpey T TnAikov ut 1T, 6& EXOMEY KaTd Tov
opropdy TT-8a® = 24qv, Atcipolivres & joo TaUTa Six ToU 8, ey-
ploxopey TT-ad=24a": 8 A TT.ab — 37, Alcipolivres kai Ta oo avta
Sia 10U of, Eyopev M= 3a7: of — 3a?—s=3e¢, f7o1 M = 3o

‘Ouolws ebplokopev X 611 20apS : (—4ap) = —5ap.

'Ex ToUTwv Tapatnpotuer &1 :

“Iva ywépevéy T oyetindv Tapayévtwy elvar Sratpetov
8¢ dAdov, dpxel va TEpLEY Y Tolg mapdyovrag adtod wal xabéva
né &xbémv foov # peyaivrepov.
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MpocéTt &1 :

Ak va ebpwpev td TAlxov Tiig Toladtng Sraipéoews Svo
dxepaiwv povwVLRWY Stmpoup.ev ov ( dpBpunTindv ) ouvre-
Aeothy Tol Siatpetéou Sk Tob (&ptep.n-rucou) GUVTEAECTOU
70D Sratpérov xal SeEid Tol mnAixov TodToL Yphepopev Td Yphp-
pata ol Siaipetéov xabev pé éxbémny loov pé whv Swapopav
&V éxbetd@v, Todg dnoloug Exer elg Tov Siaipetéov xal Srarpémmv.

§ 70. "Edv & Sicupetéos dtv Srapeitan (Supipdds) ik Tob Sica-
pétou, TapaleiTopEy ToUs kowvoUs Trapdyovtds Tov, E&v Umép-
¥ouv, kai oynuatilopev kAdoua Exov &p1BunThy TOV pévovTa, dos Sirca-
pETéOV Kl TTAPOVOUACTIV TOV péVOVTQ, QS SiaipeTnyv. Els v mepi-
TTwolv aUThy Aéyopev, 6Tt TO mmAikov T&Y BobévToov povewipwy
elvan shaopatndy | TapdoTacts xhaopatun. Oltew &id Ty Siai-
peciv 2002P2y* 1 —SaPPy’ mapodeimopey ToUs Kowvous mapdryovTas
5, a, B, y* ToU SiaxipéTou kol SicnpeTéou kol B Excopev :

4a 4a
4o — L et e e
PN Pr? py*
"Aounoig
126. N& evpefouv T& mnAika TV KkaTwbh Bienpioewy :
e e p) —12xPyt: llx3gd Y') 0.5x2¢*: —0,2xy
§) 0,45c2B3y*:0,9p%*  €') —12u4v3: 16pty oT') 4aft: 0,25ap0yE*

4 % abBiy?:0,8a5ps

9. AIAIPEZIZ TIOAYQNYMOY AIA MONQNYMOY

§ 71. KahoUpev Siadpeorv Sobévros moluwwipou ( Sicapetéou )
B1& povwwipou ( Bioupétou ) THv gy, pé Ty omolav evploxo-
pev (&v Umépyn ) moAudvupov (TmAlkov ), TO dmoiov ToAAa-
mhaoialdpevor Eml Tov SicpéTny 8iber ywduevov ToV Broupetiov.

Emreidn) wdv TroAucdowupov elvan &Bpoiopa T@V Spwv Tou, E-
meTal OTL :

Awx va Srapéowpev moAvwwvupov ( Swarpetdy ) Sk povw-
vipou, dpxel va Sraipéowpev xabéva Bpov tou Sk Tol povwvi-
pou xai vé mpocBéowpev Ta EEaydpeva.
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Kara tadra Eyopew

(D) (7a2l33+60r3[32-15a3[53):a[3 = Tap*+6a?p—15ap?

2 (42dx—48a\p+18ac.o):(—6a) = —7x+8y—3w

(3) (—80ct—24a1"):80 — — 03

"E&v mroAvcvupov SipfiTan S1& povewvipoy, 8& icoltrran ME TOV
Siaupérny &l TS TrnAikoy TS Sicxipéoews alTédy. OUrws Eyouey Sik
T4 dvwTépw Toapadelyparta :

(1) 7o 4-6a8p?—1509p° = op- (ToB?+ 6a?B—15a2p?)

(2)  42cx—48ay+ 8o — (=6) (—7x+8y—3w)

(3) —80a*—24c"—8as . (=10c®-3a7) = —8a? . (10a®+-3a7)

"Ex ToUTwv Emetan 67

"Av mdvteg ol Spot 06évtog moAvwYRoL €Youv xovdy Tiva
Srapény, Suvapeda vi Oéowpev adrdv éxtdg mapevBéoews Qg
rapbyovra yivopévou, ol émolou 6 &Adog mapdywv elvar o
TAixov 7ol SoBévrog ToAVWYLHOL §id Toh TeBévroc €xtdg Tiie
napevBégews xowvod mapdyovrog,.

Ty. els 7o &vwTépw TpdTOY TOAUGVIOY @5 KoWds Siai-
pETns EANeOn TO af xal érédn ks Tapevdioews eis 1O B’ péhos
s (1). Els 16 Sedrepov mroAuchmupoy EANPON s Bicupérns TO —6a
kai eis TO TpiTov Td —8cd Kol Erébnoay bkrds T TopevBécewy els T
beUtepa péAN TGV (2) kad 3).

'Aexfoerg

127. N& eUpeBolv 14 TAIKe TRV kéTwd Bioipéorcoy xad v Tpamii dxo-
hovbeos & BiaupeTéos els yivopevor Buo TapaydvTwy. *ErainbetoaTe kad Tas {odTn-
Tos, al drolan & TpoKkUWouy Bidr Tée OMUEIOVLEVES TIRGS TOY ypoppdTey:

a’) (14x342-28x3y2): (2x2y2) Stav x =2, y=-2

B) () (@B (x+ ) » X=y=4, a=p=I
Y) (80“[5"’—[6cx“[5“+24a”]5‘-—120r?ﬁ9):(4&232) * a=3 pB=2

§') (xuttpv - 2xut1p yvst_yy W) cxu gy x=4,y=1u=y=—_]

128. N& rpormolv €l yivdpeve Buo TApAy SVTwY T

a’) ex + Px, p) 49%aP-+63a, y') I6xy—T72xe, &) 0,3508-0,49ay.

€) 2,3c'p5-2,5a5p4, or') a’x ¥y 3&25x2w+3upzxwﬂ—xqﬂ,

, 2 5 e
)12 % ~14,250%5-15 & o 11 o atps
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§ 72. KooUuev Biaxipeorv ( Sxepadov ) ToAuvcowvipou ( Biaipe
Téou ) Bi& ( &xepaiou ) ToAuwwipou ( BicupéTou ) THY TpaEiy, pé T
dmoiav ebpioxopev, &v Umdpyn, TpiTov WoAuwwupov ( TnAikov ),
T6 bmroiov ToAAamAaciaxlousvoy érmri TOV SicapéTny Sidel yivouevov
Tov BraupeTéov.

“Eorw &T1 BéAopev v Sicpéowpey 10 o+ 3a+-3a+1 Bia ToU
a1

MaparnpoUpey &T1, émeidn T& TroAvwvupa elvon diaTeTaypéva
KaTd T KamioUoas Suvdpels ToU o, & TpdTos Spos TOU TMAL-
kou (p¢ TOV peycAUTepov EkbETnv TolU «a ), Tov omoiov [nTolpev,
TroAAaTAaoialopevos Emi TOV TpddTov Spov a Tol SipeTov, TrpéTTEL
v& 5161 TOV TpdTOV Spov ToU Slapetéou . ‘Emoptves & TpddTOS
8pos ToU TnAikou Ba elvan of r o= o AMG TO of Biv Buvaran
va elvar dASKANpov To TrnAikov. AidTi, Eav éxTeAéowpey THY Soxipunv
Ths Blaipéoecws aUTTis. EUPIOKOMEY :

o?(a+1)=at+ct
ToUro &paupoUpevov &mo Tov Sicipetéov &ibel
(o4 30+ 30+ 1)—(c*+a*) =20+ 30+ 1.

Mpémer Aoimdy el Tov eUpebévra TpddTov Spov ToU TrmAlkou
v& TpooTedfi TapdoTaois Tis &koun, 7 dmola TOAAcrTACCIiOME-
vn &m a+1 va 8ibn 2a?+3a+1. "Hror mpémer va Bicupeocopev
dkopn 1O 2a%4-3a41 Six 10U a+1. "Exouev m&Av vé& Sicapéoco-
pev Blo Tohudwuua. CAAN 1 Biadpeois olrn elven  drAovoTépo
Tfis Bobeions, BioTi & SicipeTéos TouTns Elvon Tpogavids &TTAOUGCTE-
pos. 'EmavadapPavopev THY oUtv Tropelav kal Bk THv Siaipegiv
v xal eUploxopev 6T & mp&dTOs Spos ToU TnAikou auTg glvat
202 : a=2a. 'Edv TO ywdpevov ToU 2a émi Tov Siapény o + 1,
SnAadn 16 2a-(a+1) = 2a’42q, deaipécwpey &md TOV BicipeTéov
20+ 3a+1, eUpiokopev Uméhormov (2024 3a+-1)—(20+2a)= a+-1

Mapampolpev &1 dtv eUpén OASKAnpov TO TmAikov &AM’ ST
Tpémel v& Bicipéowpey dxdpn TO a4 1 Bix TolU o + 1.

'AMAG TO TrmAikev TR véas aUTiis Siapéoewos elven 1, To B

*'H Bialpeois Bid moluwvupou Biv Tapousidodn mpo Tou 16ou aldvos.
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uméormrov 0. "QoTe 16 mnAlkov  Tiig Sobeions Bioptoews  elvan
o + 2a 4+ 1, 16 B¢ dmdAormrov 0.

2uvnBws exTeAoUuey ThHv Biaipeatv cog dxoAoUBws :

Mpdgoupev Tov Biaipetéon, Befid avrol Tov Siaupétny, kdrwh
TOUTOU TO TmAikov kai Utrd TodV SinpeTéov T yivopeva ékdoTou
6pou ToU TnAikou Emi TOV Bicupétnv pé dvribeTov TPOCTHOV Ko
mpooBéTopev. Els THy alThv oTAAny ypdgouey kai T& éxdoToTe U-
ToAoITTa APaipécEwWY.

( Buaipetéog) o34 30:2—i—3d+ 1 a1 (dupttne)
8 ey
o — o o+ 2a-4-1
mpdtov pepikdy OmdAotToY 20+ 3a4-1 (D { mAAlxoy )
—2a® — 2a
bebtepov pepikdy OmdAoimov a1 (2)
—a-—1

TeAkdy Omdhotmov 0 (3)

Al TropaoTdoes (1), (2) Aéyovran pepikd UmrdAorra TV pe-
pIKGY Braiptoewy, TO & UmdAoimov, TeAikodv UTrdAoITTOV Tfis SAng
Sixipéoecos.

§ 73. ’Ev yéver S1& v Siaipeory Svo &repaicy TTOAVGWIHGY,
otav elvou duvarrd) # Siadpeots, dmodeikvieTan &T1

a ) "Edv 6 Siaiperéog ual & Sratpérng elvar Sratetaypévor®
natd vdg xatioboag ( §j dviovoag ) Suvdperg Tod adrod Ypdy-
patés Twy, did va ebpwpev ToV TpdTOY Spov Tob TAixov, Sia-
TeTaypévou dpolws, dpxel vi Siaipéowpey Tov npTov dpov Tol
daipetéou S1d Tol mpwtou pou Tob Saipérou.

Ao Eotw AHAFAH.. TS &Bporopa TGV Spwov ToU Sian-
peTéou kol & 4 &' + 8" 4-... TV ToU BiaipeTiov, SioTeTaypéveoy
T.X. KT TA&§ KaTovoas SUvdpels Tod alTol YpaupaTos Twv. Ma-
pioTévopey pé TT - TT" + T +... 10 &Bpolopa TGOV Spwv ToU

* *H Bidrafis moAvwwipwy katd Tds dvioloas f kaTiovoas duvapers ypauporrés
T Sid Ty Bialpeoy alT@dv, ouvavtdTal T6 TpdToY Els TS Epyov Tou NEWTON
« Arithmetica Universalis» (1707 ). Té 1760 mwapousideran 7o Béua PeATI-
uévov &md BiboxTikiis TAsUpds.
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TnAikou SiareTorypévou dpolws g Tpods TO altd ypduua. Koatd tov
bpiopdv Tis Sioupéoews Eyouev ot

AN A" =0G+8"+8"+..)- (4T 4117...)

PAMAG TO yivduevov & - TT ToU Beutépou pédous Tiis fodTnTos
ot TTapioTavel TOV Spov, & dmroios Exel TOV peyaAUTepov ExbéTny
ToU ypdupaTos, @ pds TO Omolov UmeTédnoov SiaTeToypéva T
roAudvupg, Emopéves & iooUton pé Ttov TpddTov Spov A ToU Trp-
Tou pérous. *Hror Eyopev 6Tt &-TT = Axal T1=A:8, fito1 o IT elven
mnAikov ToU A 8id ToU 8. "Apa:

Ak va ebpwpev tov a Spov Tob TmAlxov Tijg Siaipéoewsg
8vo ( dxepalwy ) moAvwvipwy dlatetaypévwv xatd Tég xarti-
oboag duvdpelg Evog yphppatés Twy, dpxel va Siapéowpev Tov
o' 8pov Toh Siarperéov Sud Tol a' dpov Tol Siaupérou.

O& ouuPij TO alrd, &v T& Tpla ToAvwWwpa (ToU SiapeTéou,
SicupéTou kai TmAikoy ) elvar SiaTeTaypéva kaTa Tas Guiovoos Su-
vépers ToU alTol ypdupards Twv. Els Ty meplmrwov adrhv ol
TrpéTol Kot oelpd Spot Twv, B elvan of Tol korwTdTou Padpol
kai & 8pos ToU kaTwTdTou Pabuol ToU Sicnpetéou & loolUran pé
TO yivouevoy ToU Spou KaTwTdTou PBoabBuol Tol Sicipérou éml Tov
ToU koTwtdTou Pobuol ToU TmAikou.

B ) 'Eav ¥xwpev &va i} mepiocotépous xata oelpdv éx TthOV
npwtwv Spwv Toh mMAixov, xal Td ywépevov adrddv €nl Tov
Swapétnv dpaipéowpev dmd Tov Siaipetéov, edploxopev dia-
opdv, W dmoia xadeitar pepndv VmbéAoimov Tijg Satpéoews. "Av
tovtou, Siatetaypévou dpolws, Sropedy] & mpdtog Spog Sua Tob
npwTou Spouv Tob Siaipérov B& Bdwoy Tov Emdpevov dpov Tob
nnAlxou.

AéT, &v TapaoTiowuey g TT uév Tév wpdtov Spov ToU M-
Arou (f TO &Bporoua T@V YvwoTOY KaTd Celpdv €K TRV TPWTWVY
Spwv oroU ), we P To &bpoiopax T&Y Aormtdv Spwv ToUTou, ué A
Tov Sipetéov kal pt A, Tdv Bimpérny ( SiorreToryptveov SAwv
duofws ), 8& Exwpev A = A"(MT+P) = AT+ A"P. *Apapolvres 16
10 AT &mwd & ioq, eupiokopev A—A'TT=A"P (T1& dmolov ka-
AoUpev pepikdv Urdhorrov Tiis yevouévns Siaupéosws ). CAAN éx
THis lodmTos adrrijs &weren (A-ATT): A" =P. Anhabn 1o P,
fitor ol Aowrol Gpor ToU TmAlkou, B& elpebolv &v Sixipéowpey T
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A-A"TT &1& ToU Sicxiptrou A'. Kardk Thv mponyoupévnu TpdTa-
ow, &v Bicipéowuey TOV TrpddTov Spov ToU A—-A"TT Si&k ToU PO
Tou Spou Tol A’, O& elpoopev ToOV mpdTov Spov ToU P, Aol Tov
&uéows Emwduevov petd Tov T, Spov Tol TrnAikou.

§ 74. Kodolpev mpddrov pepixdy OméAoumov Tiis Biaipécews
800 mohuwwipwy TO elpiokdusvov, v dpaplowpsy &md ToV Si-
cupeTéov’ TO ywopevov ToU Sicupérou émi TOV mpddTov Spov Tol
TnAiKou.

Aebrepov pepdy Omblowmov, Tis Ev Adyco Bicupéotus Aéye-
T TO eUPIOKOpEVOY, Edv & TO PdTOV MEpIKSY UTTdAoITOV o~
péowuev TO yivdpevov ToU Siaipérou émi TOV SevTepov Spov ol
mnAfkou. Ko’ &vddoyov Tpdmov pilopev tpivov pepixdv Oméd-
Aowmov, TO oOmoiov elploketan, &v dponpbowpey TS Yivdpevov Tol
BiaipéTou émi Tov TpiTov Spov Tol TmAlkou &med TO SeUtepov HEPL-
kov UrrdAoimrov” kal olrw ko’ E€fis.

"Av Td TEAeuTaiov UTrdAoirov Biipéoews elvon 0, 7) Sixdpeas
Aeyetan vehela, AAws AéyeTon &rerhg.

§ 75. ’Ev ytve éoTw ST mpdkerton v Sicupéocopey Ev ( Sxé-
paiov ) moluwvupov A Bik ToU A’, SioteTarypévar KoTd TS KoTiIOU-
oas Buvduers ToU altol ypdupords Twv, kol ST & Sicapetéos Biv
elven Paduol karwTépou ToU BicupéTou dx wpds TO Ypduua ToUTo.
Kad &rav 8év yvwpilwuey &v 1 Sicdpeots alrrédv elven TeAela, &pyi-
fouev v ExtéAeoly alUrfis kard TOV dveoTépw Tpdmov kal B& el-
pwney piav oeipav Spwv ToU TmAikou kaBs ko piav oeipdy ToAuw-
wWuwv, T& omoic & elvan mpdrov, SedTepov K.T.A. pepikd UTrd-
Aorra Tis Branptoecos. ‘O Poduds TéY Umooitrwy, dx mTpds TO v
Aoyw ypauua, 8& Palvn fAaTToUpevos. Abm perd ThHv epeciv
ToU pTou Spou ToU mnAlkou kad Tol TpdiTov UmoAoitrou X
bév B Umépxn els amo & mpdytos Spos ToU Biauperéou. *Emerdh
& mpdTos Spos ToU TmAikou, ToMAamAaotaldpevos i TOV wp&d-
Tov Spov ToU Biipétou, 5ier yiwdusvov foov pd ToHu TpdTOV Spov
ToU Sicipetéoy, Stav daipiowpey TO yiwduevov Tol TpdTou 8-
pou ToU TmAlkou &l TOv Sicupérny &md TV Siaipetéov, ol Spor
ToU dvwtipou Pobuol, Stv B& Umépyouv el Ty Siagopdv, fiTol
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16 TpddTov UmdAormov 8 elvan Pabuol kerwTépou ToU SrxipeTéou.
*Ouoiws 1O yivdpsvov ToU Seutépou Spou ToU TmAlkou émi Tov Bi-
aipétny, deaipoUpevoy &md TO Tp@dTov Umdhoitrov, Bider TS SeUe-
pov UmmdAcirov PaBucl kaTwTépou ToU TpddTou Utroloitou, Tol
Smrofou & TpédTos dpos, Bianpoupevos Sik Tol mpwTou dpov ToU Bi-
capétou, 5iBer Tov BeUtepov Spov ToU TnAikov.

‘Opoiws TrpoywpolvTes TTapaTnpOoUpEy &1t & PoBuds ‘ExdoTou
Urohoitrou elvan pikpdTepos TOU TrponyOUMEvOU Tou  TOUAKYIOTOV
KoTd picy povada.

‘Opoiws TaporTnpoluey 611, dgol eUpwpev Spous Tivds ToU
TrAikou, &v BéAwpev v& ouveyiowuev Thv Tp&&iv, Tpemer xad &p-
kel & TrpéyTos Bpos ToU &vrioTofyou UmroAoimou va elvan SioipeTos
S1& ToU TpwTou Spou ToU SinpéTou. Tlpds Tolro, Tpémer & Tpdd-
Tog &pos ToU Umoloirou ToUTou va pn elven BoBuol xorwrtépou
ToU PaBuol ToU Eipérou. 'Emeidn oi Pobuol Tddv Siaboymkddv U-
ToAoiTwy Paivouv EAaTToUpEVO!, 6d koo §opev peTd Tivas Tpd-
Eeis f el Uméhorrov undiv fi els UméAormov Poduol ket TEpou
ToU SraapéTou.

‘Emropéveos, Sobévtev BUo dxepaiwv TrOAUwWHWY s Tpos X,
Ty TéY A xai A, pt PaBpdv Tol A Sxi koroTepov ToU Pabuol
100 A’ g Tpds TO qUTO YPAUUS TWV ¥, UTAPYEl EV TOAUWUOV
torw T, TowoUrov dote, v& glven 10 A—-A"TT mwolucwupov dxé-
paiov ox Tpds ¥ kai Pabuol katwTépou ToU A’ Td TT eYpiokeTan,
&v tktedowpsy Ty mpdiv TiS Sicupéoews ToU A Sia ToU A’ d
dveoTépw e€eTEd.

"Av Teff] A-ATT =Y, 8& elvon A=A"TI+Y Té& olres eUpiokd-
peva T kol Y koAoUvran mpAlxov xod OméAoimov Tiig W) veAelag
A &rerobe Taurns Sinpéoews. ‘Eav 10 Y = 0, Exouev mepimrooiv
Teheiag SioxipéoEws.

'Ex TGV QuwTépw TrapaTipoUpey OTi els pev ThHY TeAelay Siad-
PECIY EYOMEV oTl:

‘0 Sipetéog locitar pé TOV Satpérmv éri to mmAixov.
Sic 8¢ ™v &TEAR] T

‘0 Stnpetéog ioobtat pé Tov Statpérny énil té mnAixov oy
T LmoAoimw.

WnionoiBrke amod 1o ivotirouto EkmaiSeuTtikrg MoAmkrg



80

"Eotw w.x. 8T Béhousv v Biaiptowper T
X'=20=Tx*~19x—-8 &1 ToU y—dy—2
Katd 18 dueotépw, Ectedolvres Ty Siaipeoiv, Eyouev :

(bioupetéog) X'—2x3—Tx2- 19x -8 X —4X—2 (draipeng)
e e T R
np@tov pepixdv Ondhoimoy 2X3 = 5)(-"- —19¢ -8
—2X°+-8x*+ 4y
beOTepov pepixdv OmdAoimov 3‘x2_. ]5X_8
—3%*+12%+6
teMkdy  Ombdhotmov _3)( =2

‘Emadfy 16 Umédoimov —3y—2 elven PaBpol  pixpotépou Tol
Pobuol Tob Bicipbrou ¥'-4y—2, Emetan & Siv Umrdpyer dxépon-
OV poVcwpoV fj TOAUWVUPOY, TO GTroioy ToAMaAaoialbuevoy Eri
Tov Bloupétny ¥P—4x—2, v& 8i6n yivdpevov TS —3x—2. A& ToU-
To TpETEL V& Brakdywuey THy Siadpeoiv Taimny ked TS —3y—2 €l
van TO UmdAorrov Ths dreAols TaUTNS Sicipéoews, TO &t XH4-2x-+3
TnAikov aUThs.

§ 76. agarnorjoes. ToAucowupdy T 8tv elvea daipeTov &
&N\\ov, diareTaypéveov kol T&BY Svo Opofes Trpds Ev YP&uua Twv :

lov. “Ovav 6 o' &pos ToU Biaupetéou 7 Evds &k TGV eUpioKopé-
vev pepik@v Utrodoimwy Stv elvon Siocupetos Hid ToU o Spou ToU
SiraupéTou.

20v. "Otav 6 Teheutaios &pos Tol BiaupeTou Bév elvon Sionpe-
765 81 ToU TeAeutadou Spou Tol SioupéTou.

3ov. "Orav elvon Biouperds piv & o 6pog kad & TeheuTaios Tol
Siaupetéou Bik ToU o Kked ToU TeEAeuTatiou 8pou ToU BiupéTou &v-
moTolyws, dAA& kaTd THY EkriAeory TS Tpdfews Stv evpiokouev
UmrdAormov 0.

'Aoxfoeteg xal DepoBrfpara
‘Opdc mpdTn. 129. N& yivouv ol tEfis Smupécm; METG TGV Bokiudy

TWY

a') (2x*=Tx2-7x+4): (2x-1) B') (6x*4-2x2411x+4-10) : (3x—2)
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YY) (x44-x241):(x24-x+1) 8) (x3—-06x2+412x—18): (x2—4x 4 4)
g') (10x5-21x4—10x2—40x) : (5x2-3x+4+8)  o71) (14+cS+alo):(e2+a+1)
G') (ot P4): (a2 —20p+p2) n') (1-6X54x%): (1—2x+x2)

0') (x5—41x—120): (x2+4x+5).
‘Ouas devTépa. 130. N& yivouv al k&Twd Sioapecers :
o) (X3 =3X2V WV + 3XV gV — I )i (xV — gV ).
B') (Sax + 3atx + 1d4a®* 4 2): (a2x 4 S5ox + 1),
Y)Y OV — R ) (V= XAVAPP o XVIpee — iR ),
&) (ortu + 4o2u x2v 4 16x4v )@ (au 4 201 xV + 4x2v ),
€) (XHtvpy — dxut v—T v _DTxutv2 iy - 42xut v gav )
(x# 4 3xp—lyv —6xu—2y2v ).
‘Opd&s TpiTn. 131, Aeifate 611 6 Pabpds Tou mrnAikou Vo axepaiwv ( &-
vnyméveoy ) moAvwwipwy looUtar pt Ty Sixgopdv ToU Pabucl Tol  BixipeTiou
ANV TV ToU Sipétou. EfnynoaTe TolTto pt Tpix Sidpopa TrapadeiypaTa.

1. YIIOAOINION AIAIPEZEQZE IIOAYQNYMOY NEPIEXONTOZ
TO x AIA TOY x+4a "H AIA TOY ax4f

§ 77. "Eortw m.¥. 6T Behopev v& eUpcopev TO UTOAoITTOV TS
Biraupéoecos (x*—3x2+3x+2) : (x—1).

‘Edv pé p mapaoThowpey TO TMAiKov kai pE TO U TO UMl
Tov Tfjs Tpdecs, B& Exoopev :

OC-3x*+3x+2) = p(x-1) +v 1)

To UmdAoirov v Bév mepiExer TO x eis Thv Siadpecty oy,
B1om & Srapétns elvon TpwToU Pobpol dog pds ¥ (TO Be UmdAot-
Tov elvanr PoBuol karwTtépou Tol SiaupéTou ).

‘H oxéors (1) loyve ik m&oav Tipny 1o ¥, dpa kad Si& TV
X = 1. Ofrovtes el oy x = 1, eUpiokopey

13-3:124-3-14-2=v, fitor v = 3.

To Efcrydpevov TolUro Buvdpeba v tmadnfelowpev kol Edv ék-
Tehéowpey THy Siadpeoiv.

"Ev yéver Eotw, éT1 TI(x), 16 émoiov UmroTifeTon, 6T elvan TmoAu-
WYUPoV TEPIEXOV TO X, TrapIoTAavel TOv SicapeTtéov, TO p(x) TO TM-
Alkov kad 16 U TO UmdAormov THis Sicupéoews ik ToU (x—a), TO
omolov Btv Ga Trepiéyn TOV X.

O& Beifwpev, 6T1 1O v elvan foov pé TT(a), SnAadh pé T Efo-
youevov TS TpokUTrTov, #&v els TO ToAumwpov Tol SicupeTéou
Ypdywuey dvti ToU x, TO @, fiTol THY Tiuny, ik Ty dmoiav TO
X—a AcpPéver hv Tipfv 0.
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Mpdyuam Exopev & M(x) = p(x) (x—c) +u.

"E&v Béowpev dmou x 16 o AauBdvouey ;

M@) = p(a)-(e—)+v A TM(a) = p(e)-0+u=v.

“Eotw 1) Siaipeors (x6—ce) : (x+a)

To Gmrdhorrov eUploxeTon, &&v els ToV Siciperéov Ofowpey u-
Tl ToU X, TO (—a), fiTor Ty TNy ToU x, Si1& v émolav T6 x + «
AapBdver v TipRy 0. AdT TO X4-a=x —(—a). "QoTe dqvri g
Sobeiomng Biaipéoecos  Eyopev ™V (xﬁ—o:ﬂ):[x—(ho:)}. Edv  xé&poopey
™MV GUTIKCTEOTOOIV X = (o) &s Tév Bicupetiov, eUpilokopey &T1
TO UmdAorrov efven (—a)'—of = of—qrt = ().

"Ex Tolrwv EmeTon &1 -

Ad va ebpwpev 16 Sméroimoy T Sraipéoews moALWVBOL
nepLéyovrog T Y, S1d Tod X ko, dpxel va Béowpev dmou X To
—a ) 6 a eig To moAvwvurov xal v& ebpwpey ™Y TipRv TodTou,
fitot va Béowpev v TN tob ¥, Sid v molay pnbeviletar
T ¥ ta.

Olrw 16 Uméroimov g Siaipéoecos (xi+-ot) @ (x+a) elvan 1o
()4 o = cited = 2crt,

‘Onpoieos SeixvieTon &1, T UtrdAoimrov Tijs diaupéoews Tol Tro-
Avwowpou Ti(x) &i& ax 4 p eUpiokeTan, &v Tedfy els Tov Siope-

TéOV 1) TIf X = — %, Sia v drrolav HndevileTon TO ax+-B. Aibm,

&v TI( x ) mapiordvn Tov Siaipetéov, p(x ) TO TnAlKov Kai U ~o
Uméhorov s Bianpéoecs atTiis, O EYCOpEY
M(x)=p(x) (ax+p)+u.

QéTovTes x = — % els THv lodmTar alrr, eUpiokouey
n(—%)=p(~a%)- BB+ u=v fra T (—£) _y,

§ 78. ’Ex Td&v Tponyoupéveov ouvéryousy &t :

MoAvwvopéy Tt M(x) elven Sratpetdv Sid tov ay 4B, éav
to II ( 3F—E—) elvar ioov pe 0.

OUrewy 1O x4 —o elven Siperdy S1& Tol x—a, 816T 16 Urd-
Aortrov Tiis Sicnpéaecg TaUTNS elval o —ok = 0, (as0).
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To x¥ + at &év Sicapeitar S1d ToU x — a, 816TI TO UwdAoITrOV
T7s Blupéoens TauTng elven ot ++ o = a8 =£ 0.

To x* — o BienpeiTen ptv dik Tol x + o, &rav TO u &pTios &-
p1Bucs, &AAG Btv Bicnpeitan 81° avtoU, dtav TO W elve TEPITTSS.

Ao, elg pev THY TV mepiTrTeociv O UrdAoitrov lvan

(—a) —ot = a* —q# = 0.
els 8¢ v Beutépav elvan (— a)* —ai = —2a# £ 0,

To x¢ 4 of Biopeltan pgv Sid ToU x+o, dTaw TO u elven Tre-
prrTos, B TO UmoAoimov elven (— o ¥ 4 o = —at + o = 0,
GAN’ Oxi STav To p elven &pTios, SidTi TéTE TO UmdAormov elvon

(—a )t + o =at ot = 2am £0.

'Aaxfioetig

Ouas mpdTn. 132 Elpere 1a Uméhorma 1édv kéTewh Sroupéoey Y-
pls v& bcreAeaBi] f) Siaipeots.

') (2x24x-9): (x-2) B) (x24-6x+47): (x42)

y') (x4+ 17x*~68x-33) : (x~0,5) 8') 27x3+1): (3x+1)

‘Opds SevTépa. 133, Edpere T¢ (mméhorma 16w wéreod Biapéoewy
xwpls v& &cteAsofouv al Sicupéoes.

a’) (81x4—256) : (3x—4) B') (Bd+P®) : (2a+P)
Y') (32x5+243) : (2x+3) 5') (64x°—1) : (2x+1)
€) (14+x2): (14+%) 0T') (lt-+pR) : (a2+B)
§) (al*—p'e): (ort—pe) n) (XMeyE) @ (x34-y?)
8) (xB-Hyh0) : (xX+y?) D) (xi®—l8) : (xiyA),

‘Opds vpiTn. 134, Elpere 1d (mdhoima TV kérwh Biaipéoecov xowpls
v& ExTedeoBolv al Siapéoes.
o) (prv— 1) (p¥ = 1) B) (0 —vi2): (u—vt) ') (aBvhid BRVHE) : (a4 B)
8') (yr—wt): (Y4 w) ) (xtn—1): (xn—=1).

12. MHATKA TQN AIAIPEZEQN (¢ 4at ) : ( xta)

§ 7. "Eorw Sm Exouev THY Sialpeoiv ToU xM — ot A ToU
x* +at Bid 100 x—a, dwou p)0 «al dxépaios. *E&v éxteAéowpey THY
mp&§v, eUplokopev TMAIKOV TO XM l4-axHi4-alxH—S4-oldxH...
+at—! kal UméAorrov 0 Sk THY TpdTny TepimTwaiy, 2a# 8 Sik
™v Beutépav.

‘Opoiws eVploxopev Sid ™y Balpeoiv (x™—o ) : ( x + a)
@5 TMmAikov xMW—l_oxM—i4 | _a¥—1 kai UmwrdAoimov 0.
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A v Siaipeoty (x2H14o2v 1) : (x4« ) eUplokopev TmAikov
X —ax®+4- 4o kai Urdrormov 0.

Lia Ty Sidpeory (x*1—ot1) 1 (x4-a) eUpiokopev TMAiKov
X% —ax?V 4 4oV kad UrdAorrov —2a2vHl,

Kord Totra Eyouev :

(x*—a*) : (x—)=x3+ax*+o*x+ o

(x8—0ot) @ (x+a)=x—axi} a?x3—adx? | atx—ob

(x+?) : (x—a)=x}ax+ao? kai Umrdhorrov 2o

(x*40®) : (x+a)=x*—ax+a?

§ 80. Aéyouev 6T TroAucowupdy T elven dpoyeveg Babupob Ti-
vo§ @5 TPOs GPIoREVE Yp&UHOTE Tou  Edv TrévTEs of Spol Tou el-
van ToU atrrol Bodpol s rpds T Ypéupore TaUTa. Ty, TO
X* + Sax® — [20x? + o® elvan Spoyeves y' Poduol s Tpds TE o
kad x. To 5xy—8x*+4y? elven Spoyevis B’ Pabuol s Tpds TA x
xal .

‘Opoyeves ypappindy Ayetan ToAUOWUSY TI G TPOS -
OuEva yp&upoTa oo, Edv elvay Suoyeves o Paduol dog mPos av-
TG, T.X. T 3ax — 5By + 8yw s mpds 6 o, B, Y A s TPOS T X,
Y, w.

Olre 1& dvwTépw TrnAika TGV Sicnpeoewdv (x* fot )1 (x4-&)
elvan oA vwpa bdpoyevi] kai Pabpol p—1 dg Tpds X Kol c

Tl.x. 10 mnAikov Tfis Sinpéoews ( xi—od) : (x—a) evar 16
x* + ax? + o?x + o Spoyevés ToAudvupoy Y' PBoBupol ds mpds x
Kai a.

'Aoxfoerg

135, Elpete T& mnAika kai T& Uméhorma T@GY k&Teod! Siaipéoewv &md  pvry-
ung
o) («*+p*): (a+Pp) B) (@—P%): (a—B)  ¥') (e*—$%): (a+P)

136. a') (a®+3a2B+ 3apz-p) : (a2 2aP+-B2)

P) (*-3a*P+3ap2-p?) : (c2—2aP+p2)

137. EOpete &méd pviuns & rmAika kal UméAoima Tév Siaipéoewy :
o) (o) (x+y) P (x-y0): (x-y) YD) 4y (x+y)
8) (V49 (=) €) (1) (x+1) o) (o) : (x—a)

138. Elpete Tivwy Siaipboewv Tiis popefis (XM 4+ ad ): (x+a) even Téheix
TnAika T& k&b :
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a’) x2+ax+a? B) x2—x+1 Y') x3+x24x+1

5) o+ a2p4-ap2t-po €) xi—axd+ a2xi—adx+a!

139. Edpete 10 mmAikoy Tis Sicpéoecos (abv —pov )i (av —Bv ), xowpis vé
ixTedéonTe THY Tp&Ev (TO v UmroTiBetan Gxépatos ) 0 ).

140. *Opoleos 15 Sraupéoews (79 + 1): 8, &v T6 p elvar Betikds &p1Buos kai
mepiTTSs. Taparrnpfioare 811 16 8= 7 + 1. Edpete kal &AAa ToloTa Tapabeiypa-
Ta Tehelwv Siaipéoecov.

141. Qefare ST TO (a-P4y)H —at —Bu —y Srapeital Sia @Y a+ P,
a—y, P+ y, 6tav 16 p elvar meprrrods Kkai BeTikos dp1Buds.

142 Aeifare &mi fva dwépaiov ToAudwupoy (o mpos X, Saipfitan Bk ToU
(x—a)(x—B)(x—y), (a« %B%Y)- mpémel kol dpkel v&  BipfiTon 1 Tou
X—0a, 51& ToU Xx—P kal Si&x ToOU X—y.

13. ANAAYZIE AKEPAIAY AATEBPIKHE IIAPAXTAZEQE
EIZ TINOMENON ITIAPATONTSN

§ 81. "Eorw povdvupov dxépaioy, Y. TO 24Py,

Edv oV &piBudv 24 &uadUowuey els ToUs TrpcyToUs Tou Tro-
pdyovtas, 6& eUpwuev 6T elvon 24 — 2.3 "Apa TS 24Py —
28.3c-B*y. TMaparnpoluey &1 of Tap&yovTes ToU GuwTépw pove-
wpou elven of 2, 3, g, B, v. ‘H &véduois Aoimrov drepaiou TIvds po-
vwwipou, Exovros ( &piBunTikov ) ouvTeEAeoTNY dncépatov  &piBudvy,
Yivetan ekéAws, 816t Tpds ToUTo dpKel vix &vahUowpey ToV ( &pi-
BunTiKov ) ouvteAeoTHV Tou elg TPWTOUS Trap&yovTas.

ToUvavtiov, f Tpomh TMoAVWIILOY TIvds els yiwdpevov mo-
POYOVTWY KaTd Tpémov udAAov &mAolv, elvar Suvany els dopropé-
vas TEPITTTCOoElS kal €k ToUTwv dvapépopéy Tivas KOTWTEPW.

In neplnrwos. "Eqv whvres ol Spol ToU TroAvwwpou Eelvan
Y1oueva, T& moia Exouv Kowdy Tiva TapdryovTe, TpémeTal ToUTo
EUKOAws els y1IvdpEvoy TrapaydvTay.

Olrw 16 au-}—ﬁu——yu=u-(a+[3—-y).

‘Owuoiws 10 po+p=p(a+1).

"Emrions 1o 2x°+6xq/=2x(x2+3\p).

Eis v mepiwrwoy Totmny Aéyopev, dmi BéTouey TOV KooV
Tapdyovta ékTods Trapeviéoes.
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143. Tpéyore els ywoueva Tés wdrwd mapooTéoes :

«') Ba2p—60+4af B') daxy—82yi—dxy

Y') 8cPBRy?—4a2piyd4- 2a2p2yd &) 15a*x—10ay+5aw

€) @yyit2atyytatyyt o) 3y 2Btye 6Py

§) Xret-xiettxiygio ) apty’—2atPty+3otply
9) 6a2—12a3 1) 3x2—7x¢ ') 8x2y2+ 16X yeo—24x2y2we

2a megintwors. 'Eqv elven Suvatdv va Siaroyfolv of Spo
ToAVwVUkoU kb’ duddas, doTe els dkdorny Tolmewov va Umapyn &
aUTds Tapdywy, TOTE TpbmeTan €v Yével ToUTO Els yivduevoy Tapa-
YOovTwy,

M.x. 1O ToAuddbvupov oy+ab+Py+P8 elvan ioov pé

(ay+ad)+ (By+Pp8) =a(y+8)+B(y+8) = (a+B) (y-~5).

"Aoxnouig
144. Né& Tpamoiv els ywépeva mapaydvrov ol kdrwb TAPATTATEL :
a') ax®+afx+a+x B") x3—xZa—xyr+ylw
Y') oBx—aPy+yBx—ydy &) ox?—Px2+oa—p
€) aty P64 Bey+ath oT') aly+ay?tapyLpy?
0 I y—y2xy—ydxy n') 6x*—10xy*—15¢4+ 9x2y
8') 2x (x—y)—6a(x—y) 1) x342(x2-1)-1

&) ax+pPx—yx+ap+By—yy  1p’) ad42(at+1)+1

3n mepintwoig. "E&v Tpidowupdy Ti iooUTan pé TéAeiow TETP&-
ywvov Swwowvipou, Tpémetan els yiwdpevov mapaydvrwy. Odrtw To
X209+ = (x ) (x+y) = (x-F ).
‘Ouolws &yopev
160%—24ap+9p*=(4o—3p)*= (40—3B) (do—3p).
"Emrions #xoupev
X-2xhg-H g (X )= () (Ky).
"Aoxnaoig
145. N& vpomolv els yivdpeva mapaydvrwv ol kérebi TAPATTAOELS :
a’) uiviL 16uval4 64t B) a2Ply®42aBlydxt4x!®  y') xO34xP+289
8) (xt+y)y—do(x+y)+4w?  €) (a—B)2—6(a—P)y*+9y*
o7') (p+w?)?+8e+ 8w+ 16

4y meplnrwog. 'Eqv Sidovupdy T elvan Siapopa dUo TeTpa-
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ywvwy, Tpémetan els yivduevov ToU &bpoicuartos i ™V Siago-
pav TGV TeTpaywvik®dy pildv Tév Sobévrewv TETpaywvwy kol #v
Tafv ebpiokovtal T& BoBévra TeTpdycover.

OUrtws Exouev  16x*—9y = (4x+3y) (4x—3y).

‘Ouolux T 25 —-16c?=(5+4a) (5—4a).
"fAcxmnaig
146. N& Tpamolv els yivoueva al kdrwdi mapaoTdoers :
o) afpe—] B") 4a2-49p° oY) 121e2—36p2 §') 40xM-yiv
e) 8latp2—y4  o7') daly—5y? &) 20a%B2—5ap? n') 3ad—12aty2
©') [—400x1 1) dx16_yzo ') 9x2—b 1B 16x17—-9xys,

on mepintwoig. 'EvioTe Suvdpeda vd Siarrdfeouev Tols Spous
ToU Bobévros moAvwwipou Kkof’ Spddas, olrws GoTe o Opddeg
a0Tar vé Buvavran v ypagolv s Siagop TETpayvwy SUo To-
paoTaoewy. OUtes Emavepyousda els v Trponyouutvnv TrepiTrTeo-
ow. Thy. &opev &mi: o—20B+p-Iy'= (a®~20B+p)—Fy2=
(a—P)*—-9y?=(c—B+3y) (c—P-3y). ‘Ouoiws 12ap+-9x*—4a?-9p2=
9x*—(4o~120B+9P?) =9x*—(20-3p)2= (3x—2a+3B) (Bx+2a-3B).

"Aoxnoig

146c. N& Tparmrouv els yépeva moapaydvrwv al kérwd TapacTAoELS :
a') Pr-x24 dax—4al B") at—x2—y2—2xy
v') e+ P24 2ap—16a2p &) 4x2—9a?+ 6a-1
£) x4-x2-2x-1 o1') 2xy—x? + o —y?
{") otv + 2a2v 52\,' _-),'.'v +plv -_.-l‘) x2v 2x wv + WZV —4co2v
;) al4-pi—y2_52.4 2ap-2y8 1) o?=x24 2(ap—3xy)} p2—9y2
') a?—pi-yt48-2(ab-Py) 1) 4(ab-+By)i—(at—piy?+52)2

6n mepintwow. 'Eav 1y Sobeloa mapdoTaots elven T Hopefis
o' 4-o?P?4-B4, mapaTtneoUuev &t :
a“+cx’ﬂ’+[3‘=cr‘+2cx’B'2+|5‘—0(9[32= (o2 p?)2—a?pr=
= (a®+Bap) (a?+B*of).
My, 16 xt4x2+ 1=x4+2x24l—x2= (x2+41)2—x?=
= (x*+1-x) (x*+14x).

/n agpintwois. "Eqv 1) Sofeica mopdoTacts elva TS pop@fis
X+ Px +y xai TO wiv B elvan dAyePpixdv &Bpoioua &Uo dpi-
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Budov, EoTw TGV p kad p’, TO BE ¥ TO yiIvduevoy TGV aUTGY ap1fucov,
B Exoouev P=p+p’, y=pp'. *Apx:
X*4-Bx+y=x+(p+p' )X+ pp'=x*+px+p'x+pp'=
(x*+pX)+ (p'x+pp ) =X (x+p)+p (x+p)=(x+p) (x+p').
My. &v Exwpev TO TpiHUUROY x*4-8x+15, Toparnpoluev
om elvan 8=54-3 kal 15=3-.5. A& ToUTo EXOMEV
x*4-8x+15=(x+3) (x+5).

8n aeplrrwog. "Edv 1) Sofsioa TapdoTaois elvan TS popofis
ax®+Px+y, Buvdueba va Tpéywuev oty els yivdpsvoy pépov-
Tes Tp&TOV AUV €ls TV Tponyoupévny Hoppny, fiTol ypaeovres
aUThv oUTws : (x2+ % x 4+ %), &te dprel va TpoTtd] el yivdpe-
VoV TraparyovTwy To X2 aﬂ X + —Z‘—- "AMNG Suvdpela vd Epyachis-
uev xai cog 7 :

Fpépouev ax?4-Px+y = —;— (c*x*+-apx+ay). Oftousy ax=w
Ote Exouev, &vti Tfis Sobelons TapaoTdoews, TT‘]\{":‘— (w0 +Pw+oy).

ZnToluey Twpa v& Tphpwuey TO w’4-PBwtay s ywduevou,
"EoTw Aoimdv &mi elpédn WPt ory=(w—p,) (>—ps). Céropev
w=ox kai eVpiowopev (ax—p;)(ax—p,), Gpa 1) Bofeica TopaoTa-

ols TpémeTan el THY —é— (ox—p, ) (ox—p2).
"EoTtw m.X. f| TopdoTacis 3x*—x—2.

Mpégouey amiv s &6fs: - (3-3x-3x—3 - 2). "Edv ypa-
youev qvti 3x TO w, SnAadn &v Béowpev 3x = w, eUpiokopev
3xtx-2 = +- (wt—-6).

"AvoAvopey TO wi—w—6 els TO (@0-3) (0+2) kai oUTw B ¢-
XOHEV : 3x2—x—-2 = —%— (0—3)(w+2).

Ipdgopey &vri Tol @ Td igov olrrol 3x kol EXOUEV :

+(3x-3)(3x+2) = 3 (x=1)(3x+2) = (x=1)(3x+2)

"Hron : 3Ix?—x—2=(x—1)(3x+2).

9 neplnrwors. "Edv 1y Bobeica TrapdaTacts elva &Bpoloua 7
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Siagopa BUo kUPwy, dvaAleTan s ywdpevov émi TH Pdoel Tis Bi-
aipéoews ToAvwwpou Sid ToU x+-a A ToU x—a. OUTw T.X. TO
o’—p?® Broupeiton S1&x ToU a—P Kai ider mnAikov al-oP 4P

‘Emropéveos eivan 1 o?—Pi=(a—P) (- aB+p2).

‘Opoiws 16 o®+P* Sicupeiton Si1x ToU a+P kad 8iBer wnAixov
o'—a+pB% "Apa elvan o 4Pi= (a+P) (at—aP+P2).

Kata talra 10 x84+ = (x*+y®) (x*—x2y+yr).

TO (x4 = (X0 )[ (X ) (X )o-co¥] =

(x—y~+ @) (X* 42 -2xp—x w0+ Yo+ w?).

"Aaoxfioerg

‘Ouas mwpwTn. 147. N& Tpawoiv els ywopeva al kérwd TapaoTaoEs.

o) ot 26a2B24+25p4  oT') ab+ P ') 16a8—1702+1
B) dxi-2lxtgr+Opt ) ooty B) 16M4y

¥ MEAZE] 0) 25x44 31292+ 16y%  1y") a?4-17a—390
5') dat—1302+ 1 0) att4p 18") a?—ToP-- 10p2
€) 4x4-37x2g24 Oy ') 9at—15ai+1

‘Opas Sevtépa. 148. 'Emions v& tpamoiv els ywopeva al k&Twd Toapa-
OTACEIS.
a’) 4x2.-13x+-3 §') x¥4+64 L) 8a®4-pt
B) 6x2--17x+12 €') 3434 x3 n") 216p34 v
y") lla2—23ap+ 2p2 ot’) afi+4 343

‘Oupas vpiTn 149. N& dvaiubolv els ywépeva al kaTwTipw TapaoTé-
oeis Bia ouvbuaopou TdY dvwTipw ExTeBelody TEpITTTdOTEWY.

o) (5t w)i-loxp(x+y+1) B') ai-Pi20p(a2—p?)

¥') (x—4)2—(3x-2)(x+2)? 8') oty Py—aty—p

£) X(24+X)—y(2+y) o1’) o+ ap-apl—a+p

0') 4x+4av-i x2—4a®—v24-4 ) xyr—4x24 4yl 4x2y2 4 dxy
0) Xy Iyi-Iniys V) Bt 1)4x(o+B2)

1) e(p?+ 1)+ p(mz4v2)

4. MET'IZTOX KOINOX AIAIPETHE KAI EAAXIETON KOINON
NOAAAIIAAZION AKEPAIQN AATEBPIKQN IAPAEXTAXLEQN

§ 82. Kalobpev péyiatov xowdv Siapérmy (n.x.5.) bo-
Bévrwy dxepalwv povwvipwy pé &pbunTixods cuvreheotig
dxepaioug, Tov p.x.8. TV xvplwy Mooy Twy, pé cuvrereomhy
Tov p.x.b. 1@V cuvredeoTdOY Twv.

‘O xavev Tiis eUpéoews ToU p.k.8. dxepadwv &piBuddy ( THs "Api-
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pBunTIKA)s ) 81’ &vadUoews aUTdY els TwpdToUS Tapdyovtas, |-
oxUe kai Siad T elpeoiv ToU w.k.8. dxepafwv oxETIKGY &p1Buddv
7 TapaoTdoewy, pé CUVTEAETTAS drepaious, &tav altal TPETWITAL
els ywopeva, kai 1) &mdSealls yivetan Spofws. Ot & p.K.8, TOV
60’PP= 2.3.0B%, O9oP? = F%P?, 16aiPl = 248, elvon 76 a2p?

‘O pxb. TV al-ap =(a—P)g, a'—20P+aP’=a(a—P)? kai
P = (a—B) (a®+aPf+4p?) elvan 16 a—B.

§ 83. Kalolpev éAdytotov xowvdv moAAamAdoiov ( &x.:. )
xepaiwy povwvipwy ué dpiBpnrinods guvredeotig dxepaloug,
T L. T@V nvplwy TooGY adT@v, pé cuvtedesThv T4 E.a.m.
TOV CUVTEAETTOV TOUL.

‘O kovdov THs eUpéoews ToU &k drepaicov dpiBpddv  ( THs
"ApiBunTikiis ) 81’ dvaUoews &g mpcdTous Tapdyovras loyler kai
S Ty elpeaiv Tolt &k, diepaicov oxeTIKDY SPIBUGY A Kai dwe-
padewv dhyeBpikddv TapacTdoswy (pE ouvTEAEOTOS dxepaious ), 6-
Tav aUron Tpémwvtan els ywopeve, 1 8 &mdbeifis yiveton Suoiaws

OUreo 76 £k, 16V 180%p?=2-Fa’B?, aP?=3%ap?, 120P=2%3ap,
elvan T yivdpevov 22.32a3p2=3603p2.

'Aoxfioeig

150. N& ebpebfy & pk.B. TédV Tapaortéoswy ;
o) 1212 168atp2
B') 36cx , 28x3%y

6) (x—1)2(x+2)3, (x—1)(x+3)*
") 35x2(u+v)?,  (u+v)3, 20x3(utv)2(u—v)?, 45x4 (u+ v)3(p—v)?
€') x4 2x2-3x, 2x°45x2—3x
ot’) l-x, (1-x2)2, (1-x)?
G) x4 ax®+4 x4t x4 a2xi4at
I51. N& elpebf] T txmr. 1dv mapaotéoswy
) 18x(a+2P)%,  9xy(atP)(a—2p), 18x2y2 (a-2p )2

B’) 3x4+43x, 5x3—5x 10x24 10x
Y) ldct(@—p%),  2latpr(a—p)? 6B (a—B) (a2 -B¥)
§') whv—=pid, M2 pu—2v2, p2—pu—2ve

£') xé—(mwi41)x24-mr2 X4—(w41)2x2+ 2 (4 1 )wx—m
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I". IEPI AATEBPIKQN PHTQN KAATMATQN

§ 84. KoBws 1o mnAikov Tfis Slaupéoews SUo oXETIKGV &-
pifucdy TaproTaveTal pE kAdoua Exov &punThv TOV SicupeTéov
xai TapovopacTiv TOV Sicupétny, olTw kol TO TMAlKOV SUo Eye-
Ppixidv  mapaoTdoewy, T.X. TEV dxepaiwv  ToloUTWY —5a%4-p*

xad By*+9a TaploTaveTon pE TO dAyEPpikdY KAGOpa = B
7

ToUto, g kai Ta&v KA&opa, ToU Otrolou of Spot elvar ev yével
dxépaia TOAUVUHG, AfyeTanl pnTdv dAyeRpuxov wAdopo.

1. JAIOTHTEZ PHTQN AATEBPIKON KAAEXMATSON

§ 85. ’Emeidn oloudnmote kal &v elvar of dwéponcn &AyePpi-
<al TapaoTéoes, of dmotedoloar TéV dpiBunTHY Kai Tapovopa-
oy pnToU dAyePpikol xAdoucTos, of Spor ooy TAPITTAVOUY
OXETIKOUS dpifpous ( 81 Tas Tipds TEHV YPOUpGTWY Twv, S1d TS
dmolas 8év pndeviletan & mapovouaoTg Twv ) EmeTon TI kod T
KAGopaTa ToUTa Exouv TAs 181dTnTas TR SAYERPIKDY KAQOPA-
T,

Obrwg, éav Tolg 8poug dAyeBpixod Tiveg HAGORATOS TTOAA G-
nAacidowpey 7| Suaipéowpey pé tov adtdv dpBudy (£0), %
&Eia Tou Bév peraBdaiieror.

370“5_}_{‘ - _'__’:_~_1_99”j3y2 o Bs
3BaBiyt T 2.19a9ptys T 2pry2’

Znpifouevor eis Ty dvwTépw iB16TNTa Suvdpeda évioTe v
TpEwwuey Softv SAyePpikdv pnTdv KAdoua els &Aoo lgoSUvapov
HE oo Kai Exov Spous aTAouoTépous ToU Sobévros. MMpds elkoAiav
XpnoipotmooUpey, &v elvar Suvamdv, Tov pk.8. TGV Spwv Tov, Tpé-
TovTes ouTous efs yivdupeva, &v elvon Suvortdv.

Koata talra Exopev Tr.x.

§ 86. ‘Andomoinaig dAyeBpikol Tivdg pNTOU KAQOUOTOS Aé-
yetan ) elpeats &AAov KAGopaTos fooduvduou Tou kai Exovros &-
pous &mAouaTépous. ‘H &mAomoinos kad TdY pnTEY KAaopdTwov
Gvéyetan efs TV dvtioToixov dmomoinoiy Tév dAYeBpIkdY ToloU-
Twv. "Hror ;

Ak va ardomouvjowpev pntdv dAyePpixdv wAdopo, Stat-
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poVpev toug Bpoug Tou Bk Tivog xotvod Sapérov Twv Tpé-
TovTeg TouToug elg yivdpeva, dv elvar Suvatéy.
OUrews Exopev .. Bid 16 KAdopa
o?4-8a415 o?48a+15 _ (at5)(a+3) _ a+5
< +5a+6 XMV “@IsaTe = (e DET3) —ar?
ToUro elpébn, dpol mpédTov of Spor ToU Sobévros trpdmnoav
ely ywépeva xod dxoAouBus of Epor Tol TpokiyavTos fooBuvdpoy
KAdopaTos BinpéBnoav Bidx ToU Koivol SiupéTov TGOV Spwv Tou

fiTor wt 16 a4+ 3.

§ 87. "Avéywyov Ayetcu v KAdoua, ToU dmoiou of Spot 8ev
Exouv kowdv Tapdyovra kol Emoptvexs Siv &TrAoTroleiTan. ‘O kao-
viov kof” dv Tpémetan dAyePpikdy KAdopa el dvdywyov foyvel kai
81 Ta dAyeBpikd pnTd KAdopoTa Ko TpOs eUKoAiav YpnoiuoTror-
€Tl & pk.S. TAY Spwv Tou, EKdoTou ToUTwv TPETOUEVOU €l yi-
vopevoy Toporydvtwv (&v elven Suverrév ). Ol ExoMEY TT.Y.

4o 2%.a2pe 2
mﬁ‘:&y);= Z,T‘;%&’Q = 53 (KB, v & 2apy).

"Emriong eUplowopev
a?—1  (o—1) (a41)
w—a” a(a-1)

"Errions evploouev &1
(a2 _ (xta+P). (x+o—p) _x+ap
(+Py—a* ~ (x+a+p)- (x+P) ~ xtPa
(ux.8. & x+a+p).

%i (¥ k8. elvar 16 o—1).

"Agoxnaouig

152. N& Tpomrolv els dvdywya T& khdopora :
o) 1607 pry 45piy? .y d6x2y2 5y I8¥y—24y2

T8ap® “Satpiy 3oxiy ) 22 3oxy
o X3yt o XEypt .\ X4—6561 , aPy+Py—5y?
€) Xisyt ot') g &) o8l n) 20Bbp -+ 18P5p—1076p
oy SRbRUrenBy L, ap By o Y o

ay+2Pxt2axtBy ’ (y=) OG—P) T @P) (o) TP B

') a(ac—B)*+4a?B+B(a+p)2 o X¥4-2x24 2x+
a1+ 2B1patB) P yi3arict]

§ 88. Aix v& Tpéyoouev els looBUvapd Ty Spdwupa &Aye-
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Ppikd pnTa KAGoUaT, Epyaldueda STrows kai Bid Ta &piBunTid KA&-
ouaTa.

B & 1 1

EoTtwoav 1r.x. & xAdopoTa o' OB daip’ T8aBE To & x. m.

TapovopooTdY elvon TO  322%.0%P%  Alcupolvres olTtd &1 éxd-
OTOU TV TAPOVORACTAV eUpiokouey kaTd oeipdv 6afs, 4B, 9p2, 2
"Eav moAAarrAacidowpey Tous Spous ékdoTou TV SobévToov
KAQoPaTWY kaTa oeipdy éml T TmAlke TadTa, evplokopev ( iooSy-
vapa TGV SobtvTov ) T& dudvupa KAGoHOTX
6apt dop? 92 g,
360(‘[33 36u~[33 36azp? 36a2p3

"Eorwoav & kAdopoTa
1 ] 9
4(a®1 30%B+ 0P+ B) | (o 20p+ Pr)(a—P)  5(ot-20p+P)
Tpt—:‘rrousv TOUS TTOXPOVOUCOTAS TOUTWY &l YIVOHEVE Kol EXOMEY,
Gvti TGV SobévTwy Khaopdtwy, T& EEfs looduvapd Twv dvtioToi-
Xs

1 5 9
iGiBy  SGIPrEP)  S@PF (22
To éxm. TouTwv elven 8-5(a+p)(a—P)> Ta mnAika ToUTwv
8’ ikdoTou TGV TapovopaoTév elvan kaTd cepdy  2.5(a—P)?,
S(a+PB)(e—P), 8(a+P):. ToAamraoiklovtes ToUs Spous Tédw
dveTépw KAaopdTwv (2) dm Td TmAfka aUTd dvTioToiyws, evpi-
oxopey T& loodlvapa TV SobivTwy KAQoudTwy

2:5(a—p)* 55(a+p)(a—P) 9-8(a+-p)?

8:5(c i B)*(a—P)? 85(a+p) (P 58(at PY(a—p)’

“"Aoxnotg

153. N& Tpamouy el dpcdvupa Td k&Twd KAGOUOTT B KOOV TTHPOVOPOTHY
1O LK. TV TTapovopao Ty TV Sobivrwy

PR e e el Bt e e TR gL
x2+1 x x-1 x+1 3x292 8xy? Oxdyt  24x2yA
. a? a 3
Y B G s
5) x? X 1

plant 1?) ' pi(ai—am) pi(cE—p)
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2. IEPI TQN IIAPAXTAZEQN m;— KAI —;—

§ 89. Kofx eidopev els & mponyolueva, &v TUXT) V& Ey-

Hev Siaipeoty ToU 0: 0, 16 TrnAikov elven aopioTov, SnAabhy TO M-

Alkov SUvarran v elven oloobfmroTe OXETIKOS d&p1Buds, foTw a, S16TI

a-0= 0. Aix Tolro, dTaw kai of SUo Spot pnTol KAGopaTos Aoy-

p&vouv v Tnv 0 &¢° QPIoPEVDS TINAS TGV YPaUUATWY TV, iy

Tipt ToU KAdoupaTos B1& Tds Tipds TaUTas Becopeitan, 6T1 elvon &é-
ploTog.

hY ’ 2_ 2 " 1 3 3 A €

“Eotw . 1O KAdopa xx_Z' Av Béowpey els alTd X = a eU-

a?—a? 0 ] o : 4 x2—aZ
piokopev o Aia ToUTo 1) mapdoTacis ! OTOV X=q,

TapoudidleTan dx &dproTos Sid TV TiuHy o ToU x.
Maparnpolpey Spws, &m, &v elvar 76 x = o, EYOuEV x;ic:

=X+ o ka & es ToUto TEOF x =0, Eyouey Eforydpevoy

2a xad Sy %—- ‘H ebpedeioa olrrt) Tipd) 2 elvan kad 1 (dAnbrys) T-

\ ~ i b G —o S v ~ o (
un ToU KAdopaTos o 0TV X = . A& Tolre, STav ovpPaivn
PNTOV &v yéver GAyeBpikdy KAGoua v yiveton %—— B Tivar Sobeloay

TNV yp&upaTos Tou, o eUpwpey TV GANBA TNy Tou, &vrika-
SloTdopey ™v Tiplv TolU YP&upaTos Els TO TrpokimrTov ék ToU 55—
Bévros perd v &momoinoiy T&v Spwv Tou. *Edw kol els TO Trpo-
KUTTTOV 1A&opa TTapouatdlETan  TTapduoioy paivopevoy,  Epyalo-
peba kad A’ orrol dpofcs.

3_ 32 -
"Av BEAcopey THY Ty .y, Sid 1o & 3a%+30-1

ai—daitsa_g OTW a=1,
TapaTnpoupey, éti ol Spor ToUTou, &Tav a = |, AapPdvouy Exa-
oTos Ty Ty 0. "AAAG ko & ToUTou Siokplvopey, dmi ol &v Aoyw
&pot Srupolvranr ik ToU a—1, (&eol, dtav a = 1, undevilovran ).

Arcipolpey Aoimrdv ExaoTov THY Opwv Tou pi a— 1 kai -
aZ—2a-+4-1
a2—3a+2
poULey, &T1 kad ToUToU of Spot Exouv THy Tifv 0 EkaoTos, Stav a-- |
Kai Tolrrou of 8por Bicnpolivran Sik Tot o — 1, ko ExTEAOUVTES T

ploxopev 1O lgobuvapoy KA&opa ToU BoBévTos Maparrn-
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Sioupéoeis els ExaoTov Tév Spwv, elpiokouer TO icoBUvapov KAGopa
a—1
a2

OfTopev el ToUTo o= 1 kal sUploxopev I%2 =0. Al elvan 1

dAndns Tipn ToU Bobévros kAdopoTos, OTav o = 1.

"Otav épyalopeda ds els 1@ mponyolueva mapadetyuoTa kad
eUpiokopev, &vti ToU Bobévtos rAdoparos, looblvapdy Tou, Sid Td
bmolov Bev Umdpyer S1dx Tas Bewpoupévas Tiuds TGV ypaupdmov, &~
PIOTOS TIT TOUTOU, TOTE Aéyopev OTI aipopev Ty dopratiav Tol
Sofévros KAGoporTos.

"Av Bobtv dAyePpikdv kAdopa Siv elvan pnTdv, TéTE Biv Exomev
copiopévoy &mAoUv Kavova S1d va &pwuev Thy dopioriay Tou. 'AMNG
ouviifBuws Emdicoxopey ( &v elvon Buvatdv ) va elpwpev loodUvapov
KAGopa ToU Bobévros pé  pNTOV TrapovopaoThv Kol vd EmiTo-
yoopey dpoiws THY &moPoAny TRis dopioTias. TT. X- ]%512, &rrou
a =5, AopPdver Ty &opioTov. TloAamAaoi&lopev Aoirdv Tous
dpous ToU KA&opaTos émi Vo1 + 2, &re AcuPdvopev Ty fooBUva-
Hov Tap&oTaciv ToU BobévTos.

(G_S)g‘;:l +2)_ Va—14-2. Alrn, dtav o = 5, AapPdver Thv Tipdv

f émola elven xed (&AnGAs ) T kod ToU Sobévros xAdopcrros,
Stav a = 5.

§ 90. ‘H wapdoraois Ja—1+2 Afyetar ouvluyhg s Ja—1—2.

"Ev ytver 8Uo Siovupa Aéyovtan ouluyd), dtav ol mpdTor Spot
autédyv elven foor, of 8¢ SeUrepor &vtifetorr BnAadh Stav elven TS
popefis A + B kai A —B.

TLx. ai —P+4}pi—day kai —P—}pi—day elven ouluyf Siovupa
ouluyeis TopaoTdoes.

§ 91. Eotw 6T (nTeitar N Tipn ToU KAdOuaToS %\_—: &rav
x = 2. "Av QvTikaTaoTnowuey els aUTd, TO x pE TO 2, eUpioKkopey

92* 98 T

o sy ke o
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"Ex ToUTou TrapaTnpolue, 6Tt évioTe f Tiun dAyefpikol pnTold
KAdopaTos S1a Tiva Sofeloav Tipny ypdppaTds Tivos AapPaver pop-
PNV KAGouaTos pév, AN’ Exovtos TrapovoucoThy TO 0 kai &pifpn-
THv dpiopévov Tiva &pifuoy = 0.

‘Ev yéver foTw, 6Tt 1) TIpn KAdopaTds Tvos elvan 1) —g—, dTrou
a TaploTavel &piuoy Tvae dpropévov (7= 0). Eis T mepiTTwoty
alThy Aéyopev &TL:

e

‘H napdotaocig % obdepiav Exel Evvotav 1) St1 W) Ty Tod _%'_

elvar dmoddtwe peyadutépa mavtdg &pibuod Betixod ( éoov-
dvirote peydiou ).

Kai &T1 pév 10 % Bév Exer kappiav évvolay, paiveTan ék TolTou :
oudels &piBpos Umrdpyel, G0l ToAAaAaoialopevos i 0 BUvartan
v& Bwon ywodpevov TO &, &polU TO O Emi olovBhmroTe &p1Budvy TroA-
AamrAaoialopevoy 8idel yidupevov 0.

"E§ &\ou Ouws, &v 6 TapovopacThs évds KA&ouaTos ExovTos
EpBunThv dpiopévov o 5= 0 EAorTolTon, TéTe TO KAGOHA avfdveTan

(o4 x
0,001 Goom, = 10000

elvon 8¢ TO BeUtepov ToUTo peyadUTepov ToU Trpomyoupévou Tou,
&v®d & mapovopaoThs ToUTou Elven pIkpGTEPOS TOU PO Y OUUévoU
ToU,

OlUrws, Soov & TtapovopaoThs FAarTdoveTen Kol mAno1&lel v&
yivy O, Téoov 7) Tiufy ToU KA&opaTos yiveTon droAUTwS UEYaAUTEpQ
xai Teiver vé UmrepPi) TévTa BeTikOv &piBudy. "Av oupBaivy TodTo Sia

dmoAUTws. Oltw T.y. TO = 1000c, ¢v® To

TO %, TéTE Adyouev, 5T1 TO ,g_ Telvel elg 1O BeTikdv reipov ) els TO
&pynTikdy ameipov, kad’ doov elvar TO a ) 0 f 16 « (0. To Betikdy A
SPYNTIKOV &TTEIPOV TIOPITTAVOUEY WE TO ouuporov +oco ( BeTikov
f| dpvnTikdy &mreipov ).

A& ToUTo TdvToTe €lg micav Smipesty Ymobdétopev oV Si-
apétny Sidpopov tod O.

"Aoxnaouig

154, N& elpefiouv al Tipal T@v katwd KAaopdTwy i TAS OTMEIOVHEVAS TI-
uas TV ypappdrwy,
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2

W X34+2x at O i i
o) . , 6Tav x =0, iB) oy dtavy =g, Y') LIy STV X =,
i_f4 x24-2ox+a?) (x—a
5 -:2—22 , Stava =B, € ( = \-i._cu)( ') 6tav X = @,
44 x2=3x+5 ., -
at’) xx—-z » OO X g 18Y) ;2_2}{1} , Sdravx=1, 1) cx?il , oTav a= |

' 3
Yo : Yol VER-ga
Va2—p2 4 a* (a—B),

» Oty a=p.

8

3. IPOZOEZIZ KAI APAIPEZIZ AATEBPIKQN IIAPAZTAXEQN

§ 92. ‘O kaviwov Tfjs Tpoobéoews kal deaipéoews ApIBUNTIKGOY
SAyeRpikddv KhaoudTwy {oylel kal 81& v wpdofeoiv xal &oaipeaiv
PNTAOV GAYERPIKGY KAQOPATWV.

"Av T& BobBévTa prTd év yével kKAGopaTa elval Erepdovupa, Tpé-
Topey aUTd elg dpddvupa pé TO EXKT. TGV TapovopaoTddv ( deol
Tpépwuey ToUTous Els yivdpeva ) kai drkoAoUfws ékteAoTpey THY Trpdo-
Beorv, Omows kal els ToUs KAaouoTIKOUS dp1Bpous.

"Eotw .y, 611 [nTolpev TO &Bpoicua 2'a+§‘;+§24-§g+
2(4a+9B%) -, e N ]
~dor—opz To &xar. TGOV TTAPOVOUXCTOV elvan TO 4a® — 9p2

(2a4-3p) (2a—3p). T& mnAika ToUTou 81" éxdoTou TdOV Trapavopa-
oTdv elvan katd orpdy 20 4+ 3B, 2a—3B xai 1. ToAamiacié&loe-
HeV Tous Opous EkdoTou KAdopaTos Eml T TmAika aUTd &vTioToi-
xws Kal eUplokopev

(Qa-+38)% | (20-3p)*  2(4a*+9P%) _ (2a+3P)24 (20-3B) 2+ 2(4a2+ 9P2).

4a2-9pr  4o?—9pT | 4a2—9p? dar-Op?

'AoxvMoerg

155. N& eUpeboiv Ta Earydpeva T@v kéTwbi mp&fecov kad ol Tipal aUTdy,
kafoos kal Ty BiBouéveoy, Bi& TS onuecupévas Tipds TGV ypappdTwy.

N2 4 2(5x+12) )
%) x5 T 317~ Cx+5)0Gx+ 17y Stav x = 2,
- oy By ) Mo 3
P ey T Fnea T Foa—py I o= P=-L y=2
1-2x 11x% 1
Y) 3(X2 2x+l) +2(X’~+l)+ 6()&—[—1)' Stav x = 2.
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5) ch.an___g2_Y2 28 3
aty—y'  a?y42ayityd ' yiof  a+ty'
I y—v c

=, = W

XSy xa_q}é T X% W'
by X-@yBey | dy-Ge-x) | wix

Bo+x)2—dy? ' (x4 2¢)2—9w? T
X v x|y

i AR e RN 1 S e
Lat+Pr atP 1 x2—p2 1

o P P 2 (quﬁz c,_lj)'
156. ’E&v OGfowpev o(x) = x+2, w(x)=x242x+4, y(x)= x-2 xai
__m)e0)  _ xeaxils,
P(x)-w(x)—m(x)y(x) 16

w(x ) ==x2-2x+4, Belfare &1 elvan

4. IIOAAATIAATIAEZMOZ KAI AIAIPEZIE AATEBPIKQN KAAZMATQN

§ 93. 'O xavev ToU moAAamAaoiaouol SAYEPPIK®Y KAOUS-
Twv loyxuer kali 8id ta pnTd dAyePpikd kAdopara. Oltw Y.
12x%y 14w2@  12x2y- 14eo%e  12.14x2yw?p  Bxw
Top?  3xy? T2 3xy2 —  Twe?23xy?2  yo

Eyouev

MoparnpnTéoy, 611 els yivopevov khaopdrwy Suvaupeda va &-
TAcTroloUuey TOV &pifunThv £vds T&OY TapaydvTwy, pé TOV Tapovo-
pooTnY Evos E§ ol pd T EkTEAfoEws THS TpdEEws ToU TroAAa-
TAagiacpol, &v ToUTto elvan Suvardy ( TpémovTes TPos EUKOAiaY Tous
dpous TV Khaopdtwy els yivdpeva ). Ty, elvea

c1+x a—X a-x

a—x o4 x®  oPfx?

Errione XEHX) a?(e—x) _ x(at+x) a(a—x)(e—x) _ ala—x)
Erlons S BataP —a(e—x)’ Darx(aty) — ot

‘O kavov Biaupégews dpifpol Sia kKhaopaTikoU &pibuol ioyver
kal S1x v Biadpeoiv dAyePpikils TopaoTdoews 81° &AyePpikol pn-
10U KAdouaTos év yéver. OUrtw Y. TO

1202  3apz 1202 10 120a® 40

BOT0 PTG Sam e
15(c+p) . 5(a+B)* _15(a+p) 1l(o—P) _ e
22(a—p) ~ T1(a—P)  22(c—p) 5(u+ﬁ)2—_2(a+a)

To
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'Aoxvoetg xai mpoBAfpata

‘Opas mpoTn. 157, N& eUpefouv Ta éfayodpeva :
a) axtay yx?—yy? B.)3x2—bxw+3w’-‘ S,
YX-yy  Px+4 Py Xty 6 (\—y)’
; xi-2x2 o5 5
¥ )(1 # e w) (x=2x2y2 4 yt),
5 ( ay-+Py-t+ab+ poé ) ( ay—Py+ab—ps ), & a?4-20p of—2p2

oy +By—ab—ps

4x2y?
oy — Py—ab + B8 o2+ 4pE az_4pe’
2 2y2 2
o) ot B LT REE,

ax+1  a2—p2’

o orte L) ors 37

2 »
) 2+ 25) () (ree) - (:52)
‘Opas Sevrépa. 158. “Exer mis 5A &pyx. 'Ex TolTwv £fobever mpdTov
TO TplTOV, EEITa TO éPSopov kai TEAOs T& % ToU dpyikou Trocou. MMéoa Tou §-
vElVav ;
159. "Exer ms P—1 Spoaypds xal Eobever 1O TérapTov avTdv kal 73 Tou
Urrodoimou. Tléoa ToU Eueivav ;
160. "Exer mis a Spayuds kal E6odever mpdTov 90 Bpay. xal Emerra Ta ;

Tou UmroAolmou. Tléoar &py. ToU pévouv ;

161. “Exe1 Tis y Spaxuds kal x&ver mpdTov T& Blo iPSopa alitddv, fmertar
Ta Buo Tréptrta ToU UmoAoimou kai 1 Spayprv. Tldom Spaypai ToU fpcivay -

162. "Ame plav Pplony Tpéxouv 7 ok, UBatos els 58. "Amd &AAnv 9 ok. els 45
Méom Skades B Tpéfouv xal ik T@v Blo, tav fy pdv Tpdom Tpéyn, i T8, 7 8¢
&AAT dvoixB7] 28 PpabiTepov, kieloouv Bt ouyypduws ;

‘Opdas tplTn. 163, N& eipefoly T& Eforydpeva TdY KkéTewb Tp&Eecov
xai al Tipal abréy, kabds kal T@v 18ouévwy Bid Tds onuetoupdvas Tiuds TG ypom-
HETWY Teov,

12xy?  8x2y . 1202, 30p2 = S
a’) Tatp 25&32 B 5,802 10}’2 oTav X =y =1,a=2, p=y=3,
" a ; 972 12«

(e d) Dl (B b ampere

a8 ; Ei— = N (o =B at—pt

€) P (gz B 1l )’ vy (x?-—qﬂ) i (x4—2x3qﬁ+w‘)

10 a4 ax-—ay-f Xy . o —aX el .
ud—a\—-mp txy  a?tax— cny—xq;

éTav a=1, X=y=3,
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9 [;;— i;"3(% E)m](

S S

(x+a) ' (x—a)?] [(x+a)? x?

Iﬁ‘) ( = T -—G—--): ‘202
a+2p  oa—2B/ o2-4p2

‘Ouas TeTdpTn. 164 “Exar Tis o Spaypds. Tod moodv ToUto abfdvel
KaTa TO TwEuTToY aUTou. "Efodevar Ta 0,25 Téhv dowy oUTws Exal xai atfdve doa
Tou pévouv kata T& 0,5 alirdv. Téoa Exa els 1O TéAos ;

165. "Exoov Tis o Bpaypds, Tas avfdver kard & 0,25 attdv. "EoSeva Emate
5.000 Bpayuds kal 16 Umoheipliv alfdver katd Ta 0,25 abroU, obeler BE Ta-
A 5.000 Bpoyuds. Tléoas Spoyuds £xer els 7o TéAoS ;

166. Xwpikds Tis Epepev els Thv &yopdv 16a+30 alyd wpds mdinaw. Ev
TpwTols Emadnce T 0,5 Téhv Sowv Epepe kal Bv alydv i wAbov: Emerta ék ToU
Umrehoitrou T& 0,5 kal &rdpn Ev alydv. ‘Opofews Emdinoe kol Si1& TpiTny kei Te-
TapTny gopdv. Tléoa alyd ToU Epevav els 1O TéAos :

5. ZYNOETA KAAZMATA

§ 94. Aobtv kh&opa Aéyeton ovvberov, t&v TouldyioTov g
TGV Spwv Tou BEv elvan dxépaios &piBuds Ty dxepala dAyePpixn Topa-
oTaocls. “AnmAolv Afyetan Ev Khdopa, Stav Sév elvan oUvBetow.

Olrew T KAdoPx 4% elvar oUvBetov, 810TI & TrapovopaoTns

dy
aUToU elval KAQOUOTIKT) Top&oTaoTs.
"Emeidn mav kAdopa elvan mmAikov Tfis Sicapioews ToU dpibun-

ToU 81 ToU TrapovopcoTol Tou, EmeTan &TI Exouev

x . 4x-1 4y  12xy
o B i g e e |
4y

Ev yéver

"Iva »Adopa ocbvBetov xatacthowpev amiobv, dpxel va
blapéowpev Tov dptlbpnTiv Tou Sia 7ol TapovopasTod ToUL.

ZuvTopwTEpos TPoTos Bid v KaTaoTrHowpey oUvleToV T KAG-
opa &TAoUy elvan & E£E7is :

EUpiokopey T k.. TV MapovopaoT@®Y TV KAGOUETWY TOU
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apifunTou kai ToU TrapovopaoToU ToU Sobévros kAdopaTos kai e
aUTd ToAAaTTAco1&G{opey Tous SUo Spous ToU GobévTos kAdopaTos

x o4

oa—X

s il it Q% s s :
Eorew .. TO xAdoux o To ek TV a—X ki a+x

a—X = o+X
elvan 1O ywopevoy aldtdy (o—x)(a | x). TToAAamAaoid{ovres Tos
S6pous ToU dobivTos KAGOUATOS €T TO YIVOUEVOV TOUTO, £Upiokouey
a(aix)— a(a—x)  a*tox—oftox Z2ax |
(ot X))+ (@—X)X  ox-XFoax—x¥ T2
'AoxnoeErLg

167. N& Tpormouv el amA& Ta kaTwd kAdopaTa kai va elpefouv ai Tipai
Twy B1a Tés onueloupévas TIRAS TV YPoHPETwY.

By W 2p+v4_ 1 0(—1[3: x4-1
T o BRp a-—p o ] :
Ry R aa SR < 15 7~
Tl o 1 X
u uA-v G—H3 X
STay X =y=w=p=4, v= 2, a=173, ;3; 1
XA ) 4y? W 4x2
N o Ll : ('\_W_ X—y )('\TW-' X+w)
s T i o Bxy
X4y X-“\P 3(x+y)— =+ ¢
drav x = 2, =) |
168. Na amiomoinfoly T& kA&opaTa.
x-p P—vy Leltie i) Zel, el et
gy 2t Sl vl e T el
—p—1 p—y- D (po—l)t—xzgz ¥ TR
a-p p=y (xy — oy)E-1 Xy w
169. "Eav e
x—1 =1 P(x) — ()
(p)x=—— kaip (\.p)— —— , EUPETETO -~ 11
X1 gt 1 1H+o(x)-o(y)

NeplAnyic nepieyopévwyv Kegahalou 1.
‘Optopds dryePpixils mapa- ZopBora : V prlikédy, = tauto-

otdoews (Skepaia, KAaopaTikr, TNTos i iooBuvapias dhyePpixkddv
pnTn, &ppnTos TapdoTools). TTAPATTACEWV.
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looBuvapor TapacTdoes. ‘Opiopds TauTdTNTOS TAPACTTAOEWY
a+pP=p+
@+ 2aB -+ B'—(a+)°
(i TauToTnTES GANBEYOUY 817 Ol BN TTOTE TIHAS TAW YPAUUATWY TWV).

"ApifunTikn Tiun dAyePpikfis TapooTdoEws.

‘Opiopds povwwupoy, Siwwipov, ToAvwwiuou ( dképoiov, KAa-
OpOTIKOY, PTTOV, &PPTTOV HOVWVUMOV 1] TToAUVULOV ).

"ApIBUNTIKOS  CUVTEAEGTT)S. LOVWOWUHOU, OUVTEAESTHS HOvwoU-
Hov, s TIPOS YPGUUX TOU i QS TIPOS YIVOUEVOV TPy dVTWY TOU.

“Opora povadvupa ( &vtifeta povdovupa ). "AvaywyT)  Opoiwy
povewvUpwy. Al 4 mpd&feis pé povdrvupa.

BaBuos dxepaiou moAuwvipou Tpds & f meplocdTEpa ypdi-
HoT& Tou. ‘Opoyevés dxépaiov TTOAUWIUHOY, 6§ TPOS YPAUUGTS Tou.

‘Ouoyeves  ypappikév.  Alaretaypévoy dképaiov  TToAUGVUHOY
kora Tés &uioUoas ) kaTiovoas duvépels ypauudTey Tou. "Avnypé-
vov ( &képaiov ) TOAUWIUHOY.

Al 4 mpdes ut (dxépona ) ToAuGVUpa kal wovdvupa 7 pé
TTOAUWVUNAL.

Al wp&lers ornpilovron émi TV Tpdfewy kai iBioTHTLY TGV
dhyePpikidv &BporopdTeov.

Aiaipeors  ( dkepafou ) moAvwwipou 81 &Adou  SiarteTarypévou
Spoiws. Ebpiokouev Tov o' Spov ToU mnAikou & Tiis Sicupéoews Tol
a’ Spou ToU Siaipetéou Bi& Tol o' Spou Tol Sicpérou. Edpesis Tév
Aorréov Spwy ToU TmAikou peT& TOV o Spov.

Sxéois Siaupetéou, SicupéTou, TnAikou kai Utrohoitou. Zytoig
Umrohoitrou kal SiapéTtou, s mpds Tov Pabudy Teov.

*ABoonpeiwtor TautdrnTeg

1) (a+P)* = o’ +20p+p2
2) (a£Pp)=a’+3a’B+3ap?4p?
3) (x+a)(x+B) = x*+ (at-P)x+ P
4) (x4+0)(x+B)(x+Y) = X+ (a+P+y)x*+ (oB+ay+ Py )x+aPy
5) (X*+y*) (ot +P*)—(ax+Py)*=(ap—Px)?
6) (x*+y*+o?) (o + B y)—(ox+By+yw)=
=(ay—Px)*+ (Poo—yy)*+ (yx—aw)?

Al BUo TeAeutaion Adyovrtan TautéTnTes ToU Lagrange.
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YmoAorrov U BIXIpECEWS  TTOAUGVULOU M) : (xfa) eva

v=Tl(Fa)
Ymohormov U Bicipéoews  ToAUwuUMOY TT(x) : (o +-P) elven
u=TI(F £)
TnAikov (1r) Biaupéoews
(x* —at )@ (x—a) =xH— faxt—2 f ot 3| | gqu—!
InAikov (1) Bicupéoecs
(x‘zv '1_170:::\» + |) : (XiO.’):X"W :{:axﬂvfl,+,__' -i-(I2V

Tpom) dxepaias dAyePpikiis TapaoTaoews €is Y1wévevov Trapo-
YOvT@y (81dKpiors Evvia TEpITTGOOEWY).

‘Opiopos pnrol &AyePpikol kAdouorTos (pE Gpous dhyePpixds
TaAPACTACELS ).

Tapaotdoes, TéGv dmoiwy | Tiuh TapoudIaleTa, s &OpIaTOS

»

0 Apais Tiis dopioTias. Tufuyeis TapaoTaoels A-f-B xal A B

VA VB xoi VA-VB.
‘Opiopos ouvBiTou KAGOPATOS, &mhoTroinols adrod.
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KE®GAAAION III

A’. EZIZQIEIZ IIPQTOY BAOGMOY ME ENA ANQZITON
1. OPIEMOI KAI IAIOTHTEZ TQN EEIZQZIEQN *

§ 95. *Eorw 6T Exopev Ty lodtnTa 3x = 15. Tlaparnpotuev
ém, &tav TO x Yivy 5, 1) lootns émadndeletan. Tlpdypar, Stav
x=5, elvaa 35 =15, fiton 15 = 15. Aix r&oov EAATY Tipny ToU X
f v Aoy iodtns Btv &idet &pifpols foous, fiTol Stv dAnBeler. ‘O-
pofews TaparTnpotiey, 6Tt 1) 3x=12 dAnfever Si pévny THY TipdY
x=4. 'E&v £ &\hou els Tv iooTnTa o + P = P + a dvTikaTaoTH-
owuey TO o kad P 81° oleovdfmoTe &piBudv K. i a= lkal B =31
ut a=5 xal p=-7, moparnpoluey &TI TPOKUTTTOUY &p1fpoi oo
&vmioTolyws, fitor 4 = 4 els THy TPdTNY TEpiTTWOW Kai —2 =—2
els ThY SeuTépav TepimTwoiv. 'Ex ToUTou guvdyope, STI UTGpYOUV
iodTnTes dAyePpIk@Y TrapaoTéoewy, af ool émaAnbelovral pé-
vov, &tav TO ypdupa f WPITHEVE Y PAUHXTS TwV A&Pouv apuodias
Tiuds kad &AAau, ol dtroian dAnBevouy 81& Traoas TAS TIMAS TGOV YPop-
n&rwv Tov, Tas mphTas kahoUuey éElowaelg Tas BE GAAaS TAVTO-
rag. “QoTe:

*EEiowotg Aéyetal ¥ lodmng, § dmoia dAnbedet povov, dtav év
yedppa 7| Gplopéva ypdppata adtijg AdBouv dppodiag Tiwdg

KooUpev &yvidoTous E§i0ddoews T& ypdpuaTd Tng, Ta& omola
mpémel v& AdBouv QPITHEVOS Tipdg, Si1x v GAnfeln alTn.

§ 96. Tipal &Y &yvdoTwy Aéyovtan oi &pifpol (1) ol Tooo-
TnTes), ol omoiot &vrikahoTédvTes ToUs &yveaTous Emranfelouv
v &flowow Aéyovron 8¢ oUTtan kai plfat aUTs. Suvnfws TTapi-
oté&vopev ToUs dyviaoTous EE10WoES pé TeAeuTaia ypdppaTa TOU
dAgapriTov X, Y, @ KTA.

* ‘H ypfiols t§odoews TpwTOU Pofuol pé Eva &yvwoTov EppaviGeTal TO
TrpéTov els T& PipAlov ToU AlyumTiou Ahmes &AA& pévov pt mapabelyuaTa. ‘H
dmoTnuonkd Biapbpguwots ToU [nTipates dgeldetc el Tov "EAAnva Aldgpavrov
wal Tov “Hpwva (lov aldva w.X.).
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Avoig 5¢ e§iohoews Adyetan 1) elpegis T@v pilldy 1§,

§ 97. Avo tiooais Aéyovtar loodlvapor, tav éxouv Tas alTds
pilas, fiTol: E&v Taoa pila Ths o E§lowoews elven pifa kai Tiis P’
ki T&oa THs P oelvan kad TR @l

Al ékarépwfey ToU onpeiou TS {06TNTOS TOPATTACELS AfyovTa
pérn auTiis (TpddTov kal deUTtepov). "ExaoTov pédos E€iocoews ei-
vau v yével dfpoioua TpocBeTéwy, EkaoTos TGV Otmoiwy AfyeTat Gpog

TR e€lowoEws.

§ 98. ’Eficwois Tis Aéyetan &ptBunTien pev, Edv oUbels TV
Spwy TNS TEPIEYT YPAHHaT EKTOs TGV &yvwoTwy, éYypapmpatog
8¢ t&v 8¢v oupPaivn ToUTo. OUTwWS N 8x+ 12x=3—4x elvan &pi1Bpn-
TIKY, #vdd 1) 3x—S5a=8P+2 elvon &yypappaTos.

§ 99. Mia t§iowors AéyeTtan axepaia, &v oi Spor Tns elven Trapa-
oTdoEg Arépalal, § Tpos Tous dryvooTous Tng, kafds Ly, 1)
af a—px2-28x =vy.

Klaopatixy Aéyetar pia E§iowos, &v ToUAdyioTov els TOOV
Spwv Tns elvan KAQOUQTIKTY TapAoTAOIS, QS TIPOS TOUS &y vedooTous

- 7
Wi W ) om = gy el

Pyt pév Aéyeran pia 2fiowots, &v oUBels TéY Spwv s X1
pilav &l 1@V &yvioTwy Tns. "Appntog 8¢, dv Bev elvon pnTr, Y.
f V x24+2 = 6 elvan &ppnos.

§ 100. © &mobeifoopev THY EEfis B1OTHT T&OY E§locioewy :
*Edv eig t& 800 péin éEiooews npoabéowpev (§ apaipéow-
pev ) Ty adm)v mocéTa, tpoxinTel €Eicwolg icodivapog.
Mpdypam fotew Tr.YX. 1) é§iowols Bx=32. (1)
Eqv el Ta péAn oUTiis poobiocopey Y. TOV 6, TrpokUiTTEl
| 8x4+6=3246 (2), | omoia elvan ioobUvapos e v (1).
Mdm 1) (1) Eyer v pilav 4, émadn elvon 8 4 =32 (17). AN &v
els ToUs ioous TouTous &pifipous TrpocBicopey TOV 6, TTPOKUTITOUV
&piBpoi ioor 8:4+4+6=32+46 (2'). Oéropev els THy (2) x=4 kal eU-
plokopey ¢k pév ToU o pélous 8'4+4-6, éx B¢ ToU P’ 32-4-6.
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AN T E§aryopeva adTd elvan Too, dog eiSopev (2). "Apa 1) pila
4 7fis (1) elven kai s (2). Kai QTIoTESPws. ‘H (2) éxer Ty pidav
4, 51611 STaw TeB x =4 els autyy, eUpiokopey 8.44-6=-3216 (24,
"Av 8t &mod Tous Toous abTous &pi1Buous APaIpETWHEY TOV 6, Eyouev
8:4=32 (1'). ©tropev eig Ty (1) T pilav Tfis (2) x=4 xkai -
piokouev &k pév ToU o' péhous s 8:4, & 82 ToU B’ 32. AN\’ adrrol of
&pibuoi elvan ioor (1'). *Hror 7 pila Tii Gowoews (2) elvar pilo
kai Tiis (1). ‘Opoicws &moSeikvieron B16Tns kai S1&d méoav Ei-
owoY, ws kai éTav TpooTifeTal TAPAOTACIS TePIEYOUTE TOY &y veo-
oTov.

§ 101. Meracpopa 8pov 4md 6 &v nerog g Eloioews eic
o dAdo.

"Eotw 1) Eflowos x—P=a.

‘Eav els Ta péAn adriis mpoobicwuer Tov B, AcuPdvouey Ty
loobUvapov Eflowov T dobeioms Xx—P+P=o+p A x= a+p. To
aUTS Eforyduevoy TpokUTITEL kad £ els ™V Gobeicav ¢Eiowoiv peta-
Pépoopey 10 —P &k Tol o' péous els TS B’ ué TO dvTiBeTéY Tou Tpd-
onuov. ‘Ouoiws &k Tiis E§10coecs X+P=a AauPdvopev X=0—P, av
HETOQEPUEY TS B eis TO P’ pfhos pé &vriBetov avrol TPOCTIHOV.
"Apa :

a’). Eig ndcav éiowov Suvdueda va petapépwpev dpov
Tiva & 1ol Evdg pédoug eig dAdo wé NAXaypévov 6 mpéanuéy Tou.

Ex TolUTtou Emetan &

"Av 8pog Tig dmdpxy elg Ta o wédy ¢Elowoewe pe 6 adtd
npdomnpov, duvipeda va Tov napareiPwiey, dre M| mpoxvmTOLTA
¢Elowaig elvar iooddvapog mpdg thv Sobeiocay.

"Eotw 1) &iocwois y — x=a - p. (3%

"Edv peTagépwpey xabéva dpov alrriis eis TO dAAo HEAOS TT)s it
&vriBetov Tpdanuoy, elpiokopey @ P—a=x—y § x—y=p—a (4)

‘H (4) mpoxUmrTer éx Tiis (3) kai édv dAAGEwpEy TO TpOTTHOV
kafevds TV Spwv alris. "Qoe ¢

B'). 'Eav dAdEwpev ta ofpate ndvrwy tév Spwy ¢Eow-
oewg, mpoxumtel €Eiowols ioodvvapog.

Tpogavids Exouev, 511 1) tlowois A=B, &mou T& A, B, TAPIoTA-
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vouv T& 8Uo peAn alUTiis, elvan icobUvapos ut v A —B=B-B 7
pe Ty A—B=0.

Ex Tdv mponyoupévwy Emetar 6T :

Y'). Aobeiong éElotrgews Suvdpeda vi ebpwuev ioodbvauéy
™s Thg popeis A=0, &v petapépwpev xatadifAwg SAoug
Tolg Spovug Tig Sobeiong eig T6 o pédog ™ xal mapacTHowEY
adTd pe A.

§ 102. Oa &modeifwpev Twpa THY EEfis 1B1oTNTa TV Efiodoe-
wv

"Eav ta 800 wéln EEowoews moAdandacidowey # Staipé-
cwpev éni thy adthy ( yvwothy ) mooémyra (#£0 ), mpoxinrer
éEiowolg icodivapog.

"Eorw myx. fi Elowois 7Tx=35 (1). Aéyouev &mi 1 %:l; )
elven {ooblvapos pé v (1). At 1§ pila tfs (1) elven x=5, émer-
bn Bia x =5 Exouev 7-5 = 35. Oftopev x =05 ¢ls Ty (2)

N BN e L e L8 g tn henl 4 g, 35
Kl EUPIOKOMEV QO WEV TO o péhes Tns 1 QMo 6¢ 10 P T =
Ol &piBpoi artol elvan foot, B16T1 TPOKUTITOUY &Tro Tous foous 7 - 5 kai
35, &@oU Bicapebolv Bidt ToU 3. ‘Emopéveos 1) pilo x=5 Tiis (1) elvon
pila xai s (2). *AvmioTpdpws maperrnpoluey, ST 1 (2) Exa
Y pifav 5, &iém &v Tedf els avThy x =5, eYpiokouey —735 :%5
"ANAG of 75 kai 35 elvan oo, BidTt TPOKUTTTOUY &Trd Tous ioous
%—5 Kai %5-, &v moMamAaoiaaBolv émi 3. OUrw ked 1) (1) &y Thv
pilav x = 5.

‘Ev yével, éoTw 1) ESlowois Tiis popefis A =B f| 7 icodUvapos
altis A—B=0. "Av ToAlamAaoidowpusy T uEAn s émi A (3£0),
Aappavopev ThHY A (A — B)=0, 7 émofa elvan foodUvauos s So-
Beions. Awdmt méoa pila Ths A—B =0 émainBever avThy, AN
émadnfeder kai THY A (A —B) =0, 81611 A£0 kad A — B = 0. "AAA&
kal w&oa pila ThisA (A—B)=0, elvon kai Tfis A — B = 0, &pol A0,
fitor ) pifa ot elvan xai pila THis A=B.

Maparnpntéov 611, émeidl) &Tav ToAAGTAQOIGOWHEY T& E-
An tQiodoews émi O, mpokdtrter 0= 0, | 52 Siaipeois Bix ToU 0O
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efvarl &SUvaros, EmeTan OT1 1) &vwTépw 1810Tns BEv loyle, Stav &
dpibuds, pt Tov Smoiov ToAAamAacialouev T SicipoUpey TX peAn
thiodoews, elvan 7 yivetar 0. Ak ToUTo, &v & TOAAXTAQCIAOTS
f 6 BiipéTns elvon TopdoTaots TIEPIEXOUTT YPIHHaTa Sikpopa TGOV
&yviooTwy Tis Sobeions éfiohoews, T TpokUTrTovca Eficwaos el
van tooSUvapos pé THY Sofeigav pévov Sid TAs Tipas alT®V TOV
ypappdTwy, ol émola 8iv undevifouv Ty mapdoTaoiv. TLy. &v ©
TOAAGTTAGOIaoTNS 7| © Bioupétns slvan a—P, wpémer va elvan a—P#0
(onueicdvopey alTd kai olrws a#P). Awom, av elvan a—P+#0, éma-
vepyoueda i TNV Tponyouuévny égeTaoteloay mepiTTTwaY.

"Av & ToAlomAaciaoThs fj & Sioapétns elvar TapdoTaols E-
youoa Eva f| mepioooTépous dyvdoTous Tis Sofeions Efiomoecos
f mwpokUTrTovoa Efiowols Giv elvon TravToTe igoBuvapos pé TRV So-
Bsicav. Tly. 7 #fiowors 3x=4 kai 1 TrpoKUTITOVOX i ToUTNS HE
TOMOTAXTIOOPOY TV peAGY Tng éml (x—2), fitor 1 3x(x-2) =
=4(x—2) dtv elvan foodUvapor. AwdTi 1) B’ Exer kad Ty pifav 2 ((Ko-
Box padveTon, &v Béocpev &uti Tol x TO 2 elg alrriv ), dvd 1) o' Sév
THY EYEL

"E§ &AMou, v Exwpev m.x. THV E§lowov (x+5) (x—4) = 0 kai
Biupéowpey T& peAn Tns Six x5, eplokopev THY x—4=0, | OTroix
Sev Exet v pllav x =—5 Tfijs Sobeions.

2. AIIAAOI®H TQN IIAPONOMAZTQN EZIZQIEQZE

§ 103. KohoUpev dmadotphv tédv mapovopastdv t§lowoews
TV elpecty ioobuvdpou Tpods oty ¢E10W0EWS GVEU TTAPOVOUOITTV.

*Eotw 1y éElowais ;'—— o SO Y

Eav T& SUo ioa moAhamAaoidowuey £l TO E.K.T. TGV Tapo-
vouooTédy 3 kai 11, 8nAadn émi 33 kai amAomoijowpey, AapPd-
vopev ThHv 11x—3x4-3=33x-297. ‘H ¢tfiowois alrn elvar &mnA-
Aoty pévn TrapovopaoT®dy Kai {godUvapos pe Ty Sobeioav. 'Ev yéver :

"Eav Sobetoa éEicwoig elvar xAaopatixy (pnth) Suvdpe-
Ba vé ebpwpev iooddvapdy Trg ducpaiav, édv mollamiacidow-
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pEV T péAn adTijg émi 1o €., TV TOEOVORASTOV TNg XKal
&rAomotfjowp.ev ToLg Bpoug TV HAAGULATWY.

Mpdryuart, &v Umobéowuey, 6T TO B’ péhos wds ToialTng E61-
TWOEWS eTvcu O undév, duvaueda va Beocopev TO o pEAOS ocumq Umo

TNV HOPPTIV '8' , &uTi Bt Tfis Bobeloms é§iomatws Vot EYOUEY TTV F =0

(1), émou A, B elvan ToAUdWIPa &répaia G TPOS TOUs &y vwoTous.
“Av 81’ oUBepiay TIMAY T&Y dyvdoTwy undevileovtal ouyypoves To

A kai B, ToTe dik va elvar o= 0, &pxel vé elvon A=0 (2), &7e ad

(1) kad (2) elven fooBUvapor. "Av Spws UTrdpyxouv Tisal T&Y dryveo-
otev, 5’ txdotny T&Y Omolwy pndeviletan TO A kod B, ToTe ai
Tipad erred EmaAnBevour ThY (2), ARG BuvaTov va i) EraAnBevouv

\ : TR . S 3 A . Y]
v (1). AdT Bi& TES TIPAS AUTAS TO ¢ Trapovotd{eTar &T1 ExEL

TIERV &épioTov kad 1) GAndns Tiut Tou Buvarran va pr elven undév.

"EoTtw T.Y. 7 tflowols : :7‘; : Z: ::; i 3(2) To Ex.m. TGV
TrapovopacTdY  elval (x=5)(x—6)(x—8)(x~9). TloAAamAaaoiGlovTes
T& péAn s Eflocooews £l TO EK.TT. kol amAomoloUvTes eUpioko-
pev: (.\(—4)(x—6)(x—8)(xf9)—(x—5)5(x——8)(x~9)—(x—7)(x—5)(xf6)
(x—ND+(x -8)*(x-5)(x-6)=0, 7 omola elval axepaia kai icodUva-
pos pé v Sobeiocav, SidTi Bév Urtdpyer TN ToU X Emainbevovoa
authy kai v (x=5)(x—6)(x-8)(x-9) = 0.

Mpds ouvropiav &1& THV &TaAoipiy TV TAPOVOUATTREY, &p-
kel v& TroAAamAaoidowpey kabiva dplunTiy Ty Opwv THs E€i-
gmoews Emi o TnAlkov ToU ... Si& ToU TapovopaoTol ToU dpou
TOUTOU Kai V& Trapaleiywpey ToUs TrapovopaoTds. Tly. Sid Thyv
st 3x 2x-1 2 % e
tEiowaov - 5——1: 3 TapaTnpoluey éti Ltk TOV Tapo-
vopaoTdy Tns elvan T 60 kad T 15, 12, 60, 20 elvan & dvTioTorya
mnAika ToU 60 Si& kabevds TGV TapovopaoTédy 4, 5, 1, 3. 'Emi Ta
mnAlka aUTd B& TOAATIACCIATWHEY Tous &vTioToiyous &pifunTds
6V Spwv, Ywpls v& AdBwuey U SYiv TTALOV TOUS TTaPOVOUATTAS.
MeTd v ETEAEOIV TGOV TTOAAQTACOIXOUGY EUpiokopey THY éiowaov

45x—-24x+12—60 = 40.
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§ 104 KohoUuev Pabuov é§iowoews Tfis uopefis A= 0, Tfjs
drrolag 1O TpdToV pEAos elvan ( dxépoiov dvnypévov ) TroAucdvupov,
TEPIEYOY Eva T TEPIOTOTEPOUS &yvaaTous, Tov Pabpdy Tol moAuc-
wpou TOUTOU s Tpos Tous dyvwoTous. Ty, 1 3x*—6x+42=0 el-
var P’ PoBpol s mpds x, 1 3xhpy—4y24-2x—1 = 0 elvan y' Pabuou
s Tpds x kai y, 1 2x—3 = 0 elvon o' PaBuol s Tpds x.

3. AYZIZ EEIZQZEQY A BAGMOY ME ENA ATNQZITON

§ 105. "Eotw Ot BéAopev va AUowpev v Efiowotv

3x—7 = 14-4x.

'Eav TOv Opov —4x uetagépwpey kaTaAAnAws els TO o pEAos,
T6-8¢ —7 eis 1O P’, eUpiokopev Thv {ooduvapov tfiowaiv Ths Sobeioms
3x+4x = 144-17.

‘ExTeAoUvTes els 1O a' kai B’ péhos olTiis TV dvaywynv TV
buoiwv Opwv, eUpiokouev 7x=21. ’Eav Ta péAn ToUmms Sixipéoc-
pev B1a ToU ouvTeAeoToU 7 ToU X, mwpokUTTel 1) X3, 1 omoia elvan
ioobuvapos pé Thv Sofeicav kai &Anbever, Otav x—=3. "Apa kai 1)
pila Tfis Solelons éflowoecws elvan 1) 3.

"Eotw 1) tfiowaoig %- - ?(-1:11 = x—9.

Ao va AUcwpey TauTny, eUpiokopev iocodUvapov auThis Gueu
mapovopaoTv. TMToAhamAacialopey ToUs OGpous TaUTns KaTd oOfl-
pav émi 11, 3, 33, 33, (Omov 1o 33 elven TO Ex. . TGOV TTapovoua-
otV TN ) kai eUpiokopev 11x—3x+43 = 33x-297.

"Epyalopevor &’ alrfis dos dvwTépw, eUpiokopey x =12. Ex Tou-
TOU OUVAYOMEV OTL:

Awd va Abvowpev éElowoly mpwtov Babpod pe éva dyvw-
otov, lov &maleipopev Tolg mapovopactag adtig, éav &y
( fitor ebpionopev loodlvapov adtiig dvev mapovopastdv ), 2ov
&xtehobpev Tag onpetovpévag mpakeig eig ™v looddvapov, 3ov
ywplilopev ToLg Gpoug, oi dmaiol €xouv TOV dyvwaTov &mod Tolg
pN €xovrag adTov eig ™v véav éEiowaoiy yphpovteg Tolg weév eig
7o &v pélog, Tolg b€ eig TO dAAo pélog, 4ov éxTedobpev dvayw-
YHv t@v dpolwy dpwv xai Sov Siaipobuev Ta Wwéln Tig TEAeu-

Taiag éElowoewg pé TOV ouvTEAETTY )V TOD AyvwaTtou.
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N& AuBolv kel va ErradnBeuBolv al k&rwd towmoes :

170. o) x+17=8x+1, p') Sx—4=38—x.
171. o) 6x+25=3142x, ') 4(3x+5)—60=2x
172, o) 11(2x—15)—x= 6, B) ax= a+1+4x.
173. o) dax—1 = x4 20, B) Pxtoax = l.

o 3x—1 2x41 4x-5 ; x-1 _ 19x4-3
4. o) =4, Py 22— =dx-—

5x41  19x4+7 3x—1_ 7x-1.
i TR R R

_f3x—1  2x+1N _q9.. 2x—5+7x+] ]
e T R S e

4. AIEPEYNHZIZ THE EEIZQIEQY ax+4pB=0

§ 106. ’Eav &md Sofeioav drepaiav f| kAaouaTiktyv ( pnThv)
¢Elowoiy dos Tpds TOV &yvwoTov X HETA TNV ATCACIPNY TGV TTapo-
VOHQOoTQY, THV peﬁxq;opdv ThuTwy TGOV Spev Els TO TPATOV pEAOS
kal Ty duoywynv Tév dpoiwv dpwv TpokUTrTEl £6iowaols TrpdTou
PaBuol s Tpos Tov &y vwoTov X, aUTn B Exn THY Hopen v ax+P=0.
émou T& «, P elven &pifuol yvwoTol fj TapaoTACEs yvwoTai.

"Otav Abywuev 8& Siepevvijowpey v éElowoty ax+p — 0.
gvvooUpey 6T & {nTHowpey va &dravriowpey els Tas EEfis EpwTnoes:

lov. ‘H ¢é€iowois olrn Exer plav pidav 7| Suvatal vé &y kad Tre-
plocoTépas 1) kai oUBepiav ;

2ov. Ti wpémer va elven Ta o kai B, S va €xn wiav pifav kad Ti
Six v Exm TeplocoTépas T) oUSepiav ;

"Ex Tfis ax+P =0 epiokopev ThHY ioodUvopdy Tng ox = —p

lov. "Av elvan a0, & Exwpev x=——i—, fiTol 1) TN ToU x

elvan copiopevn kai Aéyopev 6T 1) Bobeloa efiowas Exer plav péwnv
pilav %) piav pévnv Adowv.

20v. ’Eav elvar a=0 xai P#0, 6o Exouev Ox=—P f 0=—p,
6 omoiov elvan &Buvarrov, Emeidn Umetedn P#£0. Eis mv mepimrro-
o oUthv Aéyopev, 8T f Bobeioa e€iowois elvon &Bbvarog 7 ST

oVdeplav &yer Avaiv.

4 A 2E X X X I R
Eorw m.x. 1) tficwois 7~3—_3+=1—{—?—T- Avt alTiig
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guplokcpey THv logobuvapdy Tns 3x—18—2x=6+x—2 f THv O0x=22
A 0= 22, 1 omola elvan &BUverros, dpa kai # Sobeioa Eflowois elven
GAUVarTos.

3ov. 'Edv elvar oo = 0 ki p =0, 0& Exoopev 611 0.x =07 0=20
kai Trpogavés Té x BUvaranr v AGPn olavdnmoTe Tiprv. Aéyopev
8¢ ém 1 Bobeloa é€iowoist elvon Tavrtotng Tpds x T OT1 elvan &éb-
ploTog.

§ 107. /laparijpnows. “Otav 10 a elven Bemikdy kai EAerrol-
pevov TANOIaln dinvekds Tpos To 0, TOTE Aéyopsv OTI & ouvTe-
AgoTns ToU x Telver els 10 0, oupPorifopev 8¢ cito oUTws: a—»0

"ANAG TOTE, Gv TO P elvon dpiopévos &piBuods 0, TO -% S1mvekdos

avdveTon &roAUTes, Kal ?\éyouev‘ o1 Teivel gls TO oo pév, &v elvan
B0, els 16 — oo 8¢,’&v elvan P { 0, Adyopev 8¢ TédTe 6T ) piler Tis
¢Clocooews Teivel els TO BeTikdv A TO &pvnTikdv &mreicov, ko' O-
cov Y0 A B(O.

TEPITTWEEIZ AYZEQS THE ESIZQFEQS ox—+p =0

§ 108. TTpds elkoMav TapoféTopey TOV kaTwTépw Tivaka TéHY
TEPITTTWOEWY Tis AUTews Tfis é€lowoews Tol mpdTou PabBuol
ax+-p =0.
p

lov. "Av elvan a# 0, Umépxer pla pila, | x = — .

a
2ov. "Av flvan a=0, P # 0 Btv Umdpye pila.

‘Otav elven P#0 kai dpropévoy, dAA& T o elvar BeTikdv kol
-»0, A pifec Tefver TPds TO +o00, & P )0 A els TO —o0, &v P (0.

3ov. "Av elvar a =0, B = 0 7 &fiowars elvan &dpioTos: &Andevel
pe kdfe x.

"Aoxfoerg

‘Opas wpdrn. 177, Edpete Tds pilas Tév kérwh thiobdoewy :

3 o
@) gr-stx=" 42w G e e o
’ +7 3 y
P I
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X— x4+ 5x P Fos; 5%
e e A N
: ’ : . s co . ax—P p 4
178. Moiog oyéoets Tpémel va TANPoUY TO & katd B, fvam T T =3x—q,

Eyn picv Avoiv, oUBeuiav T elvan ddpioTos.

179. TMpoobiopioaTe 1O @, GOTE 7 o:.\'3—1 “ \#2 1

‘Opés SevTépa. 180. N& yivy #) Avois kol 1) Emadnfevats TV E§loc-
oewv: o) 27x—5(2x—4)=6(3x~5)+5(2x—1).
. 2(3x=5) 25(x+4-2 503x+2) | .-
By 2 . ) _(15 5 5 = Y., 5

. I NN o

&) (x+ ) = (x+ ) (%)

; 1 1 ) B . Wl e

) GDG=D ~ @DE=3) | @A) T DA

I A s DS
) T T ey T X T D)
‘Opéas TplTn. 18l. Avoare kal traAnBevoaTe TAS tE10hoES
o) (ot )X+ (- P)x=20, B) (-t BRyx+2opx=a’ B
) 2u(x—)—2v(v—x)= (ut v)2—(h—v)2,

§) (x4t 1Yc(5—dat20) = (x-20)2+5, &) —+ e
axtpxty _ ax+p
o, X2+ Pix+y, a@x- ﬁl'

— 4 va& eival &dUvaTos.

X

=2a+-p.

Px4a  x—1  3p24Ta® '

2% T 3pr T 6atP(a—p) 5
8a ap (a+P)xt

" raye t Gozp T etp T R

ot')

5. EPAPMOTH TQN EZIZQXEQN EIZ THN AYZIN IIPOBAHMATSRN

§ 109. MpéPAnpa AéyeTan TPSTACTS, gl THv Omolav {nTEiTON
v& eUpedf] Ev f| TeploocdTEpa &y vWOTX tEapTdopeva &rd EAAX yveo-
otd 7 Sebouéva. Ta Bidopeva kad T& {nTovueva ToU TrpoPAnuaTOS
elvon év yéve oyeTikol &pifpof, T & mepleXOpeVa els aUTd Trooa
HETpOUpEVa ¢ THY Hovada avrtoU EkaoTov TaploTavovTar pé &pif-
Hous.

§ 110. Adorg £vds mpoPAfuccTos Aéyeton 1) elpeois T&V {n-
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114

TOUMEVWV QyveoTwy autol, Ta dmola Taploravopey ouvhifos pé
YPAUPATS X, Y, ,..., T& 8 yvwoTd pé dpifpous 7 pé ypduporra
To g Shov e )

A va AUBTy Ev TpdPAnua, Tpémel T {nTouneva oUTol vk
TANpoUy  dopiouévas  Tivds &TrauTnioels, TAs  Omrolas  koholUpey
8poug Tol TpoPAruarTos. *Exeivous &k T&v Spwv, of dmoior Gpilouv
Tas oxtoels, Tas dTroias TRéTel v éxouv T& {nTolpeva Trpos T Sedo-
uéva, kaAoUpev émutdypoato.

Ta gmTdypaTa yivovTal yvwoTd kaTd THY SlaTUmwoty Tol
TpoPAnuaTos TLY. €ls TO TPOPANMQ:

N& evpebi) 6 dpBpds, ol 6moiov T6 SimAdoiov vd Tov -
mepPaivy xata 6. To émitaypa elvor éTi: 16 SimAdsiov elvan
peyaAiTepov avtold natd 6.

“Emropéveos, &v & InToUpevos &pifBuds mapacTaff] pe x, TO
BimAdotov autol B elven 2x. "Emeidn 8¢ 1o 2x 6& UmepPaivn 6
X kot 6, wpémel af SUo mapacTdoss 2x kai x-+6 v& elvan foan.
Olrews Exopev TV é€icwaiv 2x = x + 6, &k THs Omoiog eUpioKopEY
X =6,

‘Eviote 6 [nToUpevos &pifuds TapioTduvel TRV TRV TroCOU
Tivds, TO Omoiov Eveka Tis PUoEws Tol TpoPBATHaTOS UTTOKEITAL
els Spous Tivds, ToUs Omoilous Tpémer v& TAnpoi. Tous ToloUTous
Opous KaAoUpEV TrepLOpLOLovS. Ty, &v 8Six Tfjs AUoEews TTPOPAN-
uards Tivos InTijTar 16 mAfBos dvbpidrtrwy, SuvdpeBa ék TEHY TTpC-
TEpwy V& eimTwpey 0TI O [nToUpevos &piBuos Tpémel va elvon dké-
patos kai feTikos.

‘Ev yévar Biax thv AUotv TrpoPAfipaTds Tivos Epyaldpedoa s
&€

lov EUpioxopev v éfiowoiv 7| T&s é6iochoels ToU TrpoPAn-
paTos kKal ToUs meploplopous aUtoU, ék T&v Stolwv ol TpdTaL
ékppalouv Tas oyéoels Tas ouvdeoUoas T (nToUpeva pd T Bebo-
pévar oUToU.

2ov. AUopev Ty éfiowaorv i Tas E§iocdoes kai olTws evpiokouey
Tives elvon oi &pifpol, of omoior SUvavtan va AUgouv TO TpdPANuQ.

3ov. *E€etélopev &v ol &k Tijs AUoews EG"pEBévres &piBpol TAn-
polUv kal ToUs Treplopiopovs ToU TrpoPAriueTos.
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I. TIPOBAHMATA TON OIMOIQN O ATNQETOZ AEN EXEI TTEPIOPIZMON

§ 111. «’) To tetpamhdatov &piBpod Tveg elvar ioov pe
ToV dpiBpov adEnBévra ward 60. IMoiog eivar 6 aplbpdc ;

"Eotw 6Tt x elvan & InToUpevos &pifipos. TO TeTpamrAdoiov
aUrol B4 elvea 4x, TO B¢ x460 TopioTavel TOV &pi1Bpov nuEn-
pévov ket 60. KaTd Thv Siamimwotv Tol TpoPANBaTos TPEmel va
elval 4x=x-L60 A 3x=60. AUovtes TNV éficwoty alUThv eUpiokouey
x—20 wad ) AVots elvon BekTr).

B') To &bporopa Svo &pBudv eivar 25, to §¢ éEamAdoiov
ToD peyadutépou EAoTTwOEY xoTd TO TETPATALGLOV TOU fLi-
xpotépou 6iber 50. IToiot eivar oi dpibuol ;

E&v TropaoTHOWHEY P& X TOV upeyohUTepov TRV &pi1Bucdv, 6
HikpdTepos O& elven 25—x, TO EfamAdoiov ToU peyoAuTépou  6X,
TO & TeTparAdaiov ToU pikpoTépou 4 (25 —x). ‘Emadn xara Thv
Biorimwotv ToU TpoPAfiuaTos 1 Biagopd 6x—4(25—x) TPETTEL VX
elvor fon pé 50, 8& Excwpev Thv ESicwow 6x—4(25—x)=50 7
6x+4x—100 = 50, & Tijs Omoias ebpioxopey x = 15. "Apa oi &pifuol
elven 15 kad 25-15=10.

Y') Né& ebpedfi 6 dplbuég, 6 omoiog mpoaTibépevog €ig ToLg
0poug ToL % xapver adTd lgov pé %

“Av TapacThowuey pE x TOV {nToupEvov &pibuoy, Ba Exwuev:
7--x

i S and fc AUoEWS, TTS OTroias eUpioko Eux——Si n Bt
Ty — > % i Abaes, Tiis 5 eVpiokopev X = —5 =, A B

AUois elvanr BexTn.
HpoBArAfjpata

182. N& eUpeBfy & &pibuds, Tou omoiou 16 Simhdotov atfnbtv kera 5 looUTan

ut 16 TpiTAGoloy ool peiov 19.
183. EGpere d&pifpov TowolUTov, GoTe TO TeTpatAdoiov alrrou tAaTToUpEvoy

xard 2 v fcoUTon pé TO TpumAdotov Tou auv 7.

184. N& eUpedf) dpifuds, & dmolos mpooTiféuevos els Tols Spous Tou 1_67 ™

: ) .
‘GpvEl TOOV HE ——-

3
185. Neé eUpedi] &pibuds, & dmolos TpooTiéuevos els Tols —5, 6, 8, biber &pr-
pous, tx Téd dmofwy ol Buo TpddTot Exouv Adyov fgov mpos Tov Adyov Tou Tpi-
ov Tpds Tov LnToUuevov.
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i
3

186. Na elpedj & &piBuds, & oroiog EAaTTOUNEVDS KOTd TO aUTou kol

; 3 i 3 AL !
kata 4 yiveton iogos pé T& v aUTou peiov 8.

- 5 { ; S , e G ~ 29
187. Tlotov dpibuov mpémer v&  douipéowpey &md  Tols fpous wol -

B vé yivy foov pé 0,5 ;

188. Tloios elven 6. &piBpds, ToU Omoloy T& —i- Kkal Ta& % kapvouy 170 ;

Il. IPOBAHMATA TQN OTOIQN O ATNQSTOS TPEMEI NA EINAI ©ETIKOS

§ 112. &') ‘0O ’lwavvng ExeL tetpamidoia piida 7 A Mapia
xai oi Svo 6¢ pali Eyouv 45. Iéoa Exer Exaorog ;

ITegwopopds Tlpogavass of {nToUpevor &piBuoi Tl va elvan
BeTikol.

"Av pé X TapacThowpey T& piAa Tfis Mapias, T& ToU ‘lwdv-
vou O& TrapaoTabolUy pé TO 4x kai TGV SUo pE TO 4x-x Kai TrpéTrel
v& elvan 4x-x=45, & Tfis Smolag euplokopey x = 9. "Hror 1) Mapia
elxev 9 kal 6 ‘lwdvins 49=36 pfida kad 1| Adois elvan SexT.

B’) 'Opboywviov Tivég # peév Pdoig elvar 4 w. peyaiutépa
TG mAevpdg TeTpaywvou iooduvdpov mpdg adTd, TO 8¢ Oog
3 p. pixpérepov. Na ebpebobv ai Staordoeic adbrod.

IIzgropiouds. Ol InroUpevor &piBuoi mpémer va elvon BeTikoi.

Eqv ¢ x mapooTiowmpey Thy mAeupdv Tetpaydovou, TO fu-
Podov ool O elvan x - x=x%. ‘H Pdois ToU dpBoywviou B Tra-
paotadf TéTE ¢ x+4, TO Uwos Tou pE x—3 kad TO EuPadov Tou
elvar (x+4)(x—3). Tlpémer va elvan :

(x+4)(x—3)=x* f| x*+44x—3x—12=x2 ’Ex Tfs Mosws TOUTNS €U-
pioxopev x = 12.

“QoTe 1) pév Péois ToU dpfoywviou Exer piikos 124+4=16 . 1
&¢ \'J\pdg 12-3=9 . xai 7 Aois elven Sexrm.

Y') ‘O A éxvedel &v Epyov eig 7 fpépac. ‘O B éxrelel adtod
€ig 5 hpépag. "Edv épyaoBolv xai 61 8bo pali, eig méoag HLé-
pag Ba éxteréoouv To Epyov ;

‘Eqv pt x mopaoTiowiey Tov {nToluevov dpibpdy (& dmoios
mpémel v elvon BeTikds kal pikpdTepos ToU 5 ), TapaTnpoUuey &Ti,
&pol el x fuépas tkteholv Kkal of SVo pall Epyalduevor 1o épyov,

WnionoiBrke amod 1o ivotirouto EknmaiSeuTikrg MoAmkig



117

els piav fpépav B ExTedoly TO -{— ToU épyou. "AgoU o A eis 7 fluépag
ExTeNEl TO Epyov, els 1 Nuépav B& EkTedf] TO 71, - ‘O B EkTehel eis | -

uépav T —é ToU Epyou. Kai of 8Uo pali es plav fpépav éxteAolv

i, 1 1 - . ; ; " 1 1
T~ 5 ToU Epyou. Etropéveos rpémer va elven 7 e T

n = ¢ . 11
T 5x+47x=35, & Tijs éwmolas evpiokousy x=2 Vi
“Qote kai ol 8Uo pall épyalduevor 8& éxtedéoouv TO Epyov Eis

) E 0 i ; ¢
2 15 NHépas kal 1 Aot elven Sextr).

IpoPrAfpata

189. "Exer Tis 100 éxdSas ofvou Ttdv 9,50 8py. kat’ ékdv. Toéoov olvov Téky
9 Bpy. kat’ Okdv Tpémel va dvapifn, Si1& va kooTign, f) ok& ToU wiypaTos 9,2
Bpx ;

190. Avo kvt &vaywpolv &k BUo TOTWY GUYXPOVWS KIVOUUEVD OuaAds
kal dvmibéTews GOoTe va ouvavtnfodv. T pév Siawler 5 ¥AW. Ty Opav, To & 5,5
XAu. Els Tiva &wéotaow &md Tév mpdTov Tédmoy B ouvavrnfoliv, &v 1y &mé-
oTaoily T&v ToTwY elvanr 60 yAu. ;

191. 40 o6xdbes dhpupol UBatos Tepiéxouv 3,4 Ok. &haros. TTéoov kabapov
UBwp mpémer v piyepev els almd, Tva 30 ék. ToU véou plyparos Trepiéyouv 2 &k.
&harros

©192. Tooov kootile &v kTfpa, &v T& Tpla mépmTa THs &flas obTol ouw
250000 &py. &motshoUv Ta Tpla TérapTa abTis peiov 200 000 Spy. :

193. *Arpdpaga Siavbouoa 48 xAu. Ty dpav dvexdpnoev 20T PpadiTepor
&\ns (Bc ToU almol Témou) kal SieuBuvopévr dpoiws, auvnuThln B¢ pt adThv
ueta 2 dpas kal 20 perd Thy dvayopnofv s, Tofa elvon ) Tayiums s
&AAns ; :

194. Kpouvos mAnpol Befopeviiy els 12 dpas, &AAos mAnpol attiv els 10 &-
pas kol TplTos TAnpol alThy els 30 dpas. "Av xal ol Tpels &voiyBolv ouyypd-
vws, els wooov ypévov B& TAnpwdi | Befapew ;

195. *Yrnpérns AapPdver Erfiotov poBoy 6.000 Spy. kol pfav évBupaoiav, “Av
Bia 8 pijvas EAaPe 5.000 Spy. mwdoov EmpdTo 1) EvBupaoia ;

lll. TIPOBAHMATA TQN OMNOIQN O AICNQEITOZ EINAI
AKEPAIOZ ©ETIKOZ

§ 113. «') Aéxa dropa, dvdpes xal yuvvaixes, énAvpwoav
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500 dpx. "Av éxactog TGV avdpdv éndvpwoev 60 Spy. xai é-
%ot TGOV yuvouxdv 40 Spy. méool foav ol dvlpeg xal méoal
ai yuvaixeg ;

[leotoptopds. TaparnpnTéov, &1 of {rToUpevor &pi1fpoi Trpémet
v elvon &répatol kad Betixol, dAAcos 1 Abois Bév SUverten v elvan
Bex).

"Av pe x TapacThowpey TOV &pifudy T YUvaikidv, & Tév &u-
Spdov B elvon 10—x. “OAor of &vdpes emAipwoav 60(10—x) 8py.
SAar 8¢ ai yuvaikes 40x Spy.

TMpémer v elver 60(10—x)+40x=500, &k Tfis Omoiag TPOKU-
TTEL X =5 yuvaikes, OdTe of &vbpes, elvan 10—5=5, 1) 8¢ Avois elvan
SEKTT).

B) "Amo 80 dropa, &vdpec, yuvaixeg xai madid, ai pév yu-
vaixeg fioav td 0,8 tév avlpdv, Ta 8¢ moubid Té Enmra TéptTa
TOV avbpdv. Iléoor foav oi &vdpec, yuvaixeg xai woudid

"Av X TrapioTévn TOV &piBpdy T&Y &vBp&dv, & TV yuvaik@v B

elvar 0,8x xed & TG TFOJISIGJU%X. "Apa pétel v elvan x4-0,8x -+
% x = 80, &k Tfis émolas eUpioxouey x = 25,

‘QoTe o &vdpes floav 25, i yuvaikes 25-0,8=20 kai T& Tran-

Six 25 . =35, N 8 Aois elvan Bexrd.

ua[-q

DepeBAvpata

196. Eis plav &Aoyhv perafy Sto Umroymeiwy fyngioay 12 400 éxAoyelg
ki EAaPev & Ekheyels 5153 yrfipous TEPIoTOTEPaS ToU &mroTuyduTos, edpinoay
8¢ kal 147 Aeukal wiigor. Téoag Yyripous EAaPev ExkaoTos ;

197. "Eav Suidés Tis elye T6 #BSopov Ty pEAGY Tou Ay TEPOY TEY Sowy
Exer, 8& elyev 120 péan. Tboa LEAT) Eyer ;

198. Té vpimAdoiov ol méuTrTou dxepaiou Tivds &p1fuoU  MUEnuévoy kaTa
7 5ider 16 34. [Toios elvan & &p1Bpds ;

199. Tis elvon & drépanios &p1duds, Tol Smofou T& TpiTov aufnbiv katd 2 &i-
S 1O 23 ;

200. N& ebpedi arépaios &pifpds, & dmoios Braipolpevos Bid 7 fy Six 9 &oi-
ver uméormrov 3, T& & mnhika Siagépouy kot 4,

201. Elxé mis moprokdhia xal ETQOANoE T& Tpia TEUTTA aUTdBY fydpactt
fmerta 33 meprokdMa kai EIXEV OUTws 9 TeploodTepa TAY dowy siyey £6 apxns
Méoa elye ;
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IV. MMPOBAHMATA TQN OMOION O ATNQETOZ TEPIEXETAI
METAZY OPIQN

§ 114. o') "H Hhixia évdg matpdg elvar tpimacia ™ Tol
viod Tov. Ilpo 8 ét@v # HAwla Tod matpde fito TeTpamAacio
s Tob viod Tou. IMolar ai HAwial Twv ;

"Av pe x TapaoTadf 1) Hhikia ToU ulol es Etn, 7 ToU TorTpds
Bc elvon 3x En, Tpémer 8¢ of dpifuoi x kad 3x v& elvoa BeTikol Kol v
un UmepPodvouy v Suvatiy dvBpeomiviy HAikiav.

Mpd 8 &r&v #) fHAwia Tol wév viot ATo x—8 étn, ToU B¢ Tra-
Tpos 3x—8 &t wal Tpémel v elvan 3x—8 = 4(x—8), i THs AUoecos
s OTolas eUpiokopey x = 24, “Apa 1) fAikia ToU pév uloU elvan
24, ToU & maTpds 24-3 = 72 &1 xad N Avois elvon Bext.

B") "Ex 8%o avBpwnwy, & pdv ¥ye 1800 Spy. xai damava
90 Spy. xab éxdotnv Huépav, & & éxer 1000 Spy. xai Samavd
30 Spx. Wpepnoiwg. Merd méboac Nuépag Od €xouv loa mocd ;

"Av & {nToupevos &piBuds TapaoTabf) pé x, & pév fa Samravion
20x Bpy. Kkai B ToU pefvouv (1800-50x) Spy, & 8& 30x Kol 6& ol
weivouw (1000-30x) 8py. “Apa mpémer v& elvan: 1800—50x=1000—30x
ek Tfis Omoias eUpiokopey x—40. *AAN N Aois abTn &mroppimTeTal,
816 peTa 40 fuépas kad of Yo &vlpwTtror &¢v 8& €youv TiToTE.

HpoRPAfpata

202, 'O "EAMMV pobnuaTikés, ouyypageus Tiis "AhyéPpas, Adpavros Enoe
TO ExTov Tiis foiis Tou dx Taidiov, TO BwbikaTov aUTis s veavias, TO EpSopov
aUTHS, UET& TOV ydpov Tou kad TrévTe €t dwdun, O1e &mékrnoe vidy, & dmoiog
&noe 16 fimou fi doov & TaThp Tou' Enoe Bt O Adgavros &kdpn 4 ETn petd ToV
Savatov ToU ulol Tou. Téoa érn énoev & Mdgavros ;

203. "Ex=t Tis fAkiov TpimAaciay Tiis kopns Tour al AHAkicn xai TGV Svo
elven 28 Ern dArycotepov Tou SrmAaciou Tiis fAdas 1ol Trertpés. TTdony HAkiay
Exel fkaoTos ;

204, Tpeis &ergol Eyouv duol AAiklav 24 Eréwv, 8vdd ExaoTos elvon katd Bvo
£t peycAUTEpos ToU &ptows Emropévou Tou. Tlofor elven al Aklan Twv ;

205. Elvan 115 40 Erdv kal Exer Buyatépa 16 brédy- méTe | HAkia THs BuyaTpods
Ba elvon /) o 16 Tpitov Tis HAkias ToU TaTpdS ;
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206. Tpeis &pibuol &xouv &Bporoua 70. ‘O Beutepos SicupoUuevos Hi& Tol
mpaTou Bidet TnAikov 2 kad UmdAormrov 1. ‘O TpiTos Biaipoupevos Sik TolU Seu-
Tépov 5iber mmAikov 3 kal UmdAorrov 3. Tloion elvar ol &pifpof ;

207. 16 fpydmon EkTeAoUv Ta BUo méptTa dvds Epyou Epyadduevor 9 fipépas
il 4 Gpos kol ixdornu. Tlooas dpas Tpémer vé Epydlwvrar 15 EpydTar kad’
fpépav, Sia va Tedewwoouv TO Epyov els Tpels fuépas ;

208. Tlotnp Tis elven 58 Erév kal Exer uldy 28 trédv. Metd méoa Etn & mathp
fa &xn NAiav dimAaciav Tis Tou viou Tou ;

209. Awyngiou dkepaiou dpifpol TO ymelov Ty povdduwy elvan SrmAdoiov
ToU T&V SexdSwv. 'Edv EvadAdEwpev Ty Béow Tdv ynelwy Tou, mpokiTel &-
P18UOS peyadUTepos ToU TpdTou Kard 36. TTolos elvan & &pifipds ;

210. To &bpoopa &V yneiwy Siyngiou &piBuol elven 12. "Edv & dpiBpds
EharTeli] katd 18, TpokumTel & &1 EvaAaryfs TGV wngiwy Tou eUpiokduEvos &-
p10ucs. Tofos elven & &piBuds ;

V. IPOBAHMATA TENIKA

§ 115. o') Hathp elvar a érdv, & 8¢ vidg adrtod B Erdv.
Méte A HAutio Tob natpog B& elvau #) firo Tpimdascia tiic Tob viod.
“Eotw &1 16 [nToUuevov O& ylvy perd x Ern. TéTe & warhp
04 elvan a+4-x éTév kad & ulds P4-x Erddv. Tlpémer B¢ v& elvon:
o+-x=3(P+x) (1) ki x)0.

“Av 1o InToupevov elxe yivel Tpd x Erddv, & moThp B fTo TéTE

oa—x, 6 8¢ vids P—x &rddv. Tpémer 8t v& elvon:
o—x=3(p—x) (2) kol x)0.

TANN 1) EEfowois (2) mrpokUmrrel &mo THY (1), &v TS x éxeivng
yivy —x. Tolto gavepddver 8T of dpvnmikai piden Tiis (1) elvan of
Berikai Tiis (2) ko émwopéveos ) (1) elvou 1) yevikn €iowois Tob mpo-
PAfuarTos.

Eis T&s fetikas pifos s (1) &vrioToixel Abois Tol TpoPATUa-
TO§ TpayparToTolovpEvn els TO péAdov els Tas &pvmTikds pilas Tiis
(1) &vmioroixel Alois TolU mpoPAfuaTos TpaypaToTomBeioa e Td
Topehbov.

Avovtes Thv (1) ebplokopey x = “_72.3E
"AvTtioToiyxol flAikicn elver ToU pév TaTpds o+ °_‘123E 5. 3(_0;@
& i~ —3 o
100 8¢ viol B+ P = TP by, ai dmolan elvon femikad, Bis

vumoTifetar o) P.
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"QoTe ) Tiuf ToU X Yyivetan BexTn.

Kod &v pév a—3B) 0, elven x) 0 xed 16 {nToUpevov B oupp els
16 péAdov. *Av a—3p (0, elvor {0 kai TO InToupevov ouvipn el TO
apeAdoy. "Av o—3p =0, elvan x=0 xai 16 [nToupevor ocupPaiver
el TO Tapov.

B’) "Av % HAwle 7od Ilérpov elvar o xai tob IadAov P
ttiv, méTe 1) Tob Métpou B4 elvan 7 o Simhacia g Tob HMadlov ;

“YroTifeton &1t «; B, u elvan BeTixol wad pus£l, a#B. "Eotw ém
16 [nToUpevov B& yivn perd x £m.

Tptmer vé elvan at-x = p(B+x) (1) xod x) 0.

*Av & [nToupevov elxe ylver mpd x ETGV, wpémwer va elvan:

o—x=p(B-x) (2) xa x)0.

ANV Emraidh) ) (2) mpoxUmrTer &k TRis (1) & TO x #xeivns yivm
—x, ouvkyetar dTi ol dpunTikad pigon THS (1) elvan BeTiked TS
(2) xai ouverdds 1y (1) elvan # yevikn eglowais ToU TrpoPAfHaTOS.

‘H (1) looduvapel mpos ThHv (p—=1)x=0—up, tx Tfs omoias, é-
a—up
p—1
o o s

Tedh p—1+£0 86T UmotifeTan petl, EUpioKOPEV X=
*AvTtioToiyor fiAikion elvar, ToU pév TTeTpou a+
TOU &¢ TTavAou P+ c;:ul? BnA. ;F? gtéov, od Omoion TrpéTrel va elven
PeTikai kad va pn UmepPaivouv Ta Opiax TS dvBpootrivng fAikias.
Awpedmos, "Emaidh w1 €6 mobtoecws, Sioxpivopey Tas €T
meprmrroooels: “EaTw p) 1t TéTe mpEmel va efvon a) P, Bix va evan
p(q;jﬁ)' ‘—E——ﬁ:— "ANAGos, TO TpoPAnua elvon &dUvartov.
Kai dv pév elven kai a )pp 8 elvan x) O kad 16 InToupevov O
cuppf els T& pEARov. “Av a (up, 8 elvan x (0 kad TO {nToUuEvoV gu-
véPn el TO TapeAov, &v B a- B, Ba elvan x=0 kod 10 {nToupevov
ouppaivel gl TO TrOpPOV.
"Eotw p(l- ToTe Tpémel vax elvan o{P Bid v elvon Beikad o G-
vwTépw MAikicn, B& oupPaivouv 8 T& dvTibeTa v a)yup A adpp.
Y') 'And témov A dvaywpel xivnToy sxivodpevov éni edBelag
AT bpardc pé TaxbvmnTa T [éTpwY XoTd 1% mpdg THv opav
AT. Metd of &vaywpel &nd témov B xelpevov p pérpa dmiobev
oD A, #AAo xivnTdy xivodpevoy Spaddg Tpog TV adTHV po-

fQeTikal ai NAkial
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pav pé To mpdToV xal pé TaybvTTa T pétpwv xata 1° . Iéve
0& cuvavtnlolbv ta §bo xwivntd ;

YroTifeton 871 1) T, B16TI &AAws oUBEToTE TO BeUTepoy B gha-
o1 TO TTP&TOoV.

"Eotw 6T B ouvavtnBolv petd x SevtepdAemrta drd TS dva-
xwpnoews Tol mpwTou. ToTe, Xpdvos Kivfioews eiven ToU pév Trpco-
Tou x ToU B &AAou x—a BeutepdAemrta. Alawvubévta SlaoTrpoTa
KaTd ToUs ¥povous alTols eival TX uétpa Umd TOU TpdTOoU Kod
T'(x—a) Umd 10U &AAov. Tpémer T& B’ Bidornua vk UmrepPaivy Td
TPATOV KaT& [ péTpa, SnA. wpemer v& elvan T (x—a)=Tx+p (1)
kai x) 0.

Novtes Tv Efiowoty adThy kal Exovres U’ Syiv T T'—T = 0
bp4Ta

T-7T

'
B10m1 1) T £§ Umrobéoews, elpiokopsy x—

H niph a0 elvan Betikny, &pol T')T E€ UmoBéoews kad T,
« émrions BeTiké. ‘Emopévess yiveTon ek,

DpoBrfipara

Opas wpdTn. (levikd ). 211, *Epydrns tehacovel Epyov T els o TE-
pas, BeUtepos eis B fuépas. Eis méoas Apépas TeAeidovouy TO Epyov kai of SUo padi
tpyaldpevor ;

212. Ol piv tpmrpdobior Tpoyoi apatns Exouv TEPIPEPEIGY UTMKOUS o péTpoov,
ol B¢ omigthor B pérpoov. lMolav drdoTaciy B BiawvioT) 1) Guata, &v ol tumpdabion
KEUVOUY v TEPIOTPOAS TEPICOOTEPGS TV omobiwy ;

o 5 = p ; ! i 1
213. Aamavd Tis TS viooTdHV TOU eloodnuardés Tou Bk Tpopryy, TS = a-

ToU B1& karoikiav, 16 % 51" Ewvoixkiov, TO :/ &' &AAa £€oBa kai ToU TeploEdoUY

1 paypad. Tloiov elvan 16 elodbnué tou ; ( HEpIKT TEPITTWOIS V= 3, a=4, B=6.
Y= 8,u =30000).

214. TafiBicotns BéAer va Biawlon o yihidpetpa €is 1 Nuépas. Meta Tofel-
Biov P Auepdy AauPdver ButoAfy v EmoTpiyn Yy fuépas tvwpiTepov. TTéoov Bid-
otnua dgefher va Sioawlon kaB’ fpépey | ( pepikd TepiTTwors o =300, n =18,
P=7 xaly=3).

215. Tloodv T a Bievepnfny petall tév A, B, T, s Tpomov, date 16 HépoS TOU
A Tpds TO pépos ToU B Exer Adyov foov pé w: v, To &t Tou B wpos 1o Tou [ foov
pEp A Tiva T& Tpia pepm

216, Avo kepdhaia ETokioBnoav TS piv pods €%, TO Bt Tpds €'Y, kai Bibouy
étnotov Tékov T. Tiva T& kepdhoia &v T abporopd Twv elvar K ;
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217. ’Epyd&Tns TeAewcovet Ev Epyov els 2 fiuépas, &AAos el v fiHEPOS kal TpiTos
PY PY
eis (u—i‘f ; ) fu. Eis mooas fuépas 8 TeAaiooouv TO Epyov tpyadduevor kai ol

Tpeis padi ;

218. KepdAaudv T Tpoefophopevoy Sic v képas pé EEcoTepikny  Upaipeoiv
Tpds 29, UpioTaTon EKTTWO & Spaypddv TpiocéTepoy | &V TPOE{WPAEITO Ut
towTepiiy Upaipeatv. Tlotov elvan 10 KEQGAQIOV ;

‘Ouds SeuTépa 219. Xwpid) trdince To fiwoy ToOv alydy, TO OTroiov
elye xai Aoy auydv, Xwpls va Bpavon kavév. 'EmrésAneev TéAw T6 fipioy Tév Jro-
AciTeov kal fmou abydy, xwpls va Hpavon kovév, Tpitny kai TETAPTNY popav
tmdoAnoey Spoiws. TTooa elxev EE &pxiis, &v els 1O TAos TS Epewev 1 avyov ;

220. Xwpikf) ¢oxdmeve v& TwAfion doa avyé elxe wpos 1,50 Bpy. fxaoTow
"Emre1bh) Eomracav 3, EmwdAnoe Ta UméAcima mwpos 1,60 &px. ExaoTov kal &tv &ln-
mbn. Téoa elyev £§ &pxis ;

221. Bpuois mwAnpol Befauevny el Tpels dpas: &AAn THv  TAnpol elg 4 &-
pas xai TpiTn els 6 Gpas. Els mwooas dpas THY TANpoUY, &v ptouv kal al Tpeis ouy-
XPOves ;

‘Opds tpitn (Kwhoews). 222. "Ex Tivos Tomoy dueyhpnoe TECOs SlaTpé-
xwv 60 YA, ko’ fuépav, Meta 4 fuépas avorywpel tk ToU auToU TéToU GAAOS pE
Thy EvToARY va @bdom Tov TpédTov elg 8 fpépas. Méoa xiMbpeTpa Tpémel vax Bio-
wion abTds kab' fuépav ;

223, *Ex Blo Tomwv dmexdvrov 525 xih. &vaywpouv 5o Tayubpopot Bieu-
Buvdpevor Tpos ouvdvTnoiv Tawv. "Edv & piv els Sravion 50 yAu., & 8¢ GAAos 55 XA
ko’ fpépav, moTe f& ouvavtnlouv ;

224, 'Amd onueiov A xiveiTan elfuyplupws odpd 11 Sraviov 32 y. els 48 xal
BreuduveTan pos B. Metd 35 dvaywpel bk Tol A &Aho odpa Tpds THY gopav AB
kivoupevov xal Sraviov 60 pétpa els 58. TToTe kal TroU B guvavTnoTn TO TPTOV
gldpa ;

225. *Amrd Témov A duaywpel dnafooToryia kal Seudliveta Tpds Tov B Bio-
wouaa 30 yiA. ke dpav. Miav dpav BpabUTepov dvaycopel ik ToU A SrevBuvopt-
vy pos Tov B quafooToryia Siaviouoa 50 xAu. kad' dpav. Metd méoas dpas kal
gl Tolav &méoTacy &md Tov A B& @fdan ) Seutépa THY TPWTNY ;

226. Tobnhdrns dvayepei & Twos TéTOU Srawucoy 12 yAp. THY dpav. Tpels
Gpas Ppabirepoy dvaywpsi &wd ToU aUrTou ToTou &AAos Stawlcov 16 YAu. THY -
pav. a') TéTe 8% wponyfiTan & mpéTos TOU Beutépou 12 yAp ; P') Téte 8& mpon-
yijTon & Beutepos Tou TpwTou 50 Y1AIOKETPA ;

227. Thv 10nv mpwiviy dpav &vaywpel TodnAdins &mod rémou A Baviwv
12y ko’ dpav. Tlolay dpav mpéme v dvaywpfion BeUTepos ik ToU A, GoTE
Blaviwy 16 YAp xa’ dpav vd @bdon Tov TpdTOV elg Tpels dpas ;

228 'Amd onueiov mepigepelas kixdou dvaywpolv BUo kiwnTd kal Saviouv
dvrioToiyes o kol PO (adP) els 18. TTéTe 8& cuvavtnfouv &v SieuBlvwvTanr o)
dumiféTws B’) Tpds THY auThY @opdy ;

229. *Amtd onueiou Tepigepefas dvaywpolv GUo KIvnT Sravlovta TauTny els
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ypovous T, kal T, (Ty)Ty). TIoTe 8& ouvavrnlouv &i& lnv, 2av,...ymv gopdv, &v
kivoUvTan Tpods THY oUThv i THv dvrifeTov gopdv ;

230, Meta méony Gpav &wod Tiis peonuPpias ouptritrrouy ol SelkTan T&Y -
pdv kal TGOV TphTwy AeTrTdy dpoAoylou ;

231. Tlére perd peonpPpiov ol avrol Seiktan (ToU Tponyoupévou TPoPAn-
potog ) oynuaTtiouy dpbiy ywviav &i1& Inv, 2av, 3nv, TeAeuTadav popdv ;

232. T6Te petd THv peonuPpiav ol Belktar ToU TTponyouuévou TpoPAfpaTos
oynuaTiouy ywviav o & Inv, 2av, 3nv,... Teheutalav Qopav ;

233. TiéTe per& peonuPplav & Selktns Tév Seutepodmrwy SixoTopsl THy yw-
viay Tév B0 &Ahwv S Inv gopdv ;

234. Kuwv Sidkel dhdomeka, 1) omola &rréyet ToU kuvds 60 mTndfjpaTa alris.
“Otav alTn x&uvy 9 wndfucaTa, & xiwv kéuver 6. "ANG Tpia Tdfparta altol
{ooBuvapoiy pé 7 Exkelyms. Metd méoa mdfpaTe aUTtol Ba THv @bdomy & kiwv ;

B'. IEPI ZYNAPTHZEQN
1. H ENNOIA THE ZYNAPTHZIEQE

§ 116. o) Tabibedwv Tig AapPaver pall tov 350000 Spy.
»ol EEodevel xab’ WHpépav 8000 Spy.

Edwv TafiSeton ¢ml SUo fuépas, B& &Eobelon 8.000 -2 Spy.,
g &mi Tpels, Téooapas fipépas, O& E§obevory 8 000°3 &py., 80004
Bpy. kal &l x fuépas, 6 EEobevor) 8 000'x Spy., 6& ToU uelvouv &d
kai 350 000—8 000x &py.

Kaficos PAémopey, 8& elpwper mooon Bpoypal 8& ol pefvouy,
&v yvopilwpey mwooas fuépas Sifjpkece TO TakelBiov. "Edv mapa-
oThowpey pE W TOV &p1Budy T@v Spaypdv, al dmoic B& ToU pelvouy
peTX x fuépas, B& Eyeopev &1 w=350 000—8 000x Bpy. wai Eqv
glvm 10 x=5 T6 W=350000-8 000-5=350 000—40 000=
=310 000 &py. ’

B’') Eig modnidtng Sufivuoev 21 yid. Sid va @bdoyp elg éva

Oplopévov témov. "Amd vobrov EEnuorotbnoe Tov Spdpov Tou
wxal Sujvuoce 17 yidp. xab’ Opav.

Metd x dpos Sijwoe 17x yAu. &md Tov TémoV, &’ &pxfis
8¢ tv SAep 21 4 17x yAp. "Edv mopaoTthowuey pé y TOv Siavubivra
Spduov, B& Eyopev om y=21+"17x. (1)

"Edv yvopilwpey oéoas dpas Enkoiolfinoe Tov Spdpov Tou &rod
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TOV Coplouévoy TOTIQY, BnAadn, &v yvopilwuev TNV TIURY TOU X,
Suvdpeda v elpeopey THY TiuHY TOU W ¢ Ths loétnTos (1).

My. &v 70 x =2, B Eywpev W = 21417.2=21 + 34=55. "Av
v x =3, 16T Ww=214173 = 21451 = 72,

Al ToodTnTes X kol y, al ool AapPévouy Biagopous TS
glc kaBiv TOV &vewTépw TPOPATUGTWY, AéyovTal petaPinrtai. "Evéd
ai ToocdTnTes, of Strolon Exouv wiav kad THY oy Tipny Els Ev Tpod-
PAnua Aéyovrtan otabepal. Tl.y. TO Tooby T&V YPNUATWY, TO O-
mroiov EAaPev & AVLTEPW Tafadiotns wall Tou kal 1 &mooTaois,
v émolay Sijvuoev & ToBNA&TNS KoT &pyds, Brd v pldon els TOV
Geiopévoy TéTOY, Elven oToaBepal TOTOTITES.

Eis kobtv TGV &uwTépw TPOPANPETWY 1) pETGPAN TR TTOOOTNS
w ouvBéeTon i THY X oUTws, GOTE, &rav SoowyUEy gl TNV X TIWAY
Tva Gplopévny, ebplokopey kal THV miphy Tiis . ‘H peTaPAnTh X,
gig v Oomolav BiBopev auoipiTadg THY TIEnY, THY Smroiav Béhopey,
kaheital dveEdprnTog petaBAnTh, i B¢ W, TS &molas ) Tpn E§op-
TaTon & Tiis Tds TS X, KoAeiTan oUVGPTNOIS TIS X. "Ev yéver:

*Eav 800 perafintai x xail ¢, svvdéwvra petagd Twy
xaté Tolobrov Tpémov, Mate elg xubepiav Sobeicav TRV TG
x v& edploxwpev dvticTolyovs TILAG THG g, tote ) Y B& Aé-
yetar ouvapTNOLg THG X, 1) 8¢ X &veEdpnTog peTaBAnTy.

Kartd Tabra f) Emgdvela ToU KUKAOU glvon ouvapTnals TS
&eTivos avTod. AdTI v pg X TOPUOTHCWHEY THY AKTIV TOU KU-
Khou kad y TO EpPaboy Tov, B Exwhev 8T elvar = x? kal TO pév
mr elvon &pifuds dpiopévos (ioos ut 3,141 p¢ mpootyyiow ), TO bt
y evplokeTal, dTav 5067} els TO x COPITUEVT TIS Tipr}. ‘Opoiws T ép-
BaBov Tol Tprydvou ToU EXOVTOos porv dopropévny a, elven auUVapTT)-
o1g ToU Oyous arol. AidTi Exopev STI Y= ——;—o:x, &v TO X Tapl-
otéun T Owos TolU Tprydwou ked TO 0 EpPaddv oUToU

'AoxfoOELG
235. Edpete Trapobeiypata EapTioEws Buo Toody, T& Omolx TAPOUTId-
Lovran elg TOV Kowdy Pioy, & T@V Strolcov TO Ev va elvan ouvdpTnots Tou &AAou

( xpovos Epyaoias xal &poipr, &fla tpmopedpaTos xai Pdpos KA )
236. Eupete mapadeliypoTa ouvapThoEwy tk Tis Guoikis (O Bravudpevoy
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SidoTnua kal ) TayUTns els T6 Kevdy, T BidoTnpa Kai 1 TayiTng K.T.A.). “‘Opoiws
€K Tijs Mecwpepias.

§ 117. IiveE tipdy ouvapTioews. “Eotw pia oUVEpTNOIS ),
7) omofa elven Ton pé 134-5x. “Hror oo &1 Exomev w=1345x. (1)

‘Edv els v &veEdptnTov METOPANTNV X Showpey Kord oei-
pav T&s mpds 0,1,2,3,.... Suvduebo v eUpeopey Tog &vTioToiyous
TIpds Tiis W, &v Béowpe eig ™y (1) &vri ToU x Tas Tipds Tou. OUTeos
Exouev 811 :

Stav elven x = 0, ™ w=1345.0=13

6tav glvan x = 1, TO y=13+5.1=18,

Stav elvan x = -2, 716 y=134+5. (-2) = 3.

‘Ouolws 81 v ouvdptnoiy Y= 144 —6x Eyousv &t :

Stav elvan x = Q, v=144 6.0 = 144,

6tav elvon x = —1, y=14 1+ 6.1=150.

‘Ev yével, &&v 5087 pia OUVEPTNOIS Y. 1) W s dveoapTiiTou
HeTaPANTHS, foTw THs X, kad Bid Bobeloas Tiuds ToU x Ypdyepey,
Tas dvTioTolyous Tipds T Y, kaboos els T& dvewoTépow Tapadefy pa-
Ta, Afyopev &1 oxnuaTilopey Trivaka TSy TIMGY ToUTwV Tfis ouy-
QPTNOEWS QaUTHS.

'Aoxfoerg

237. Zynuorioate 51 Tds Ty = 1,203, 4, Se ]l oo 5 = P %_
TOV Tivaka TGV TIMGY TGV kéTewb TUVOPTHOEWY :

a) y=3x+5, B) w=8x-25, Y) yv=x, 8) y=-—x.

238. ‘Ouoiws TévV kéTwbd OUVOPTHOEWY :

3 x?
)= - x62, ) y=2 3

239. "Ouciws &V a') Y= % x24 % x+9, B') y=600—35x24

13,
155"
2. AIIEIKONIZIEZ TN TIMON ZYNAPTHZIEQE

§ 118. Kabos Tous OXETIKOUS apiBuovs TapIoTavopey ué onpeia
TS eubefas TV dp1Buddy A ToU &Eovos Tév TETUN RV, oUTw Suvdpeda
VA TOPIOTAVGMEY ¢ onpueia T& Celyn T&Y TGV TS &veEapTrTOU
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HeETaPANTHs kai THs ouvapTnoews TauTns. “EoTw éTi EYOHEV TV
ouvapTnoty y = 2x+1. (1)

"Edw Scdowpev els THy x THY TNy 1, Egopev w =214 1= 3.

Aoppdvoper Tov &fova TGV TeTunuévwy X'x Kal & avtol el-
ploxopev To onueiov © (Srou OO = 1), TO dmoiov TaploTAVEl THY
Ty x = 1. THv Tipny Tis @ & TapioTdvwpey kat’ dvdAoyov Tpo-
Tov pé Ev onpeiov wds SAANS edBeias W'y, Ty émolav AapPdvopev
ouviiBwg kabetov émi Ty x'x el TO omueiov O. Tadtns & pév Oy
elvan 1O Tufjua T&OY BeTikddY TINGY THs W, TO 88 Oy, TO T&Y &pynTi-
k&v (oy. 6).

OUbtows A Tipf) THs @ = 3 6& mapioTédvnTan Yo ToU ompeiou P
Tils Oy, &vé elvan ( OP ) = 3. ’Edw & ToU © qépwpey TopdAAniov
pos THy Oy kad &k ToU P mpds ThHv Ox, ai evbeion alret Tépvovtan
els Ev onueiov, foTw O M. O& Aéywpey,

17
&mi 16 onpeiov M mopioTdue TO (eUyos L'LJ ----- ~M(25)
TOV Tu@Y ToU x =1 «kai y =3 Tijs : f
ouvapTNoews W = 2x 4 1. Kab®' &poiov ﬂfOJ}i-- - 2 M(L3))

TpdTrov eUpiokopey TO omueiov TO Trapl-

oTévov 16 [elyos TV TIuGY x = 2 kai ' ey
w=2.24+1=35 1 dmoia eUpiokeTtea X,——q-’r(;‘tp%;—"*g"(;_aﬁnﬁqf‘t‘
ex ths (1), 2dv Béowpev Smou x T 2. : |

ToUto TopioT&veTar Ud ToU  omueiou |

M’, 10 &molov elven 1) Toun Tiis eveias R _-,sqﬂ'fad)
T1;M’, rapadAfiou mrpds THY Oy & ToU ly
onpeiov TT, Tfs x'X, TapioTdvovTos TOV Sic

X- "

Gpifuov x =2 kai Tiis EM’, Trapadii-
Aou mpds ThHY Ox ék ToU onpeiov Z, ToU TaploTdvovtos THY TIENY
¢=>5 Ak Thy Ty x = —2 Exouev & Tis (1)
y=2.(-D)+1=-441=-3.

EUpfokopev 8¢ 10 onueiov TT'; &l Tfis x'x, 16 P’ &ml Tiis y'y
Kai & M Toufv Tijs &k ToU TT';, TapoadAfiou mpds THY W'y Ko THs
& ToU P’ rapadAtidou rpds THY XX, Té Srolov TrapioTéver T Lelyos
TRV TGV X = -2, y= -3 Tfig x kal Tis cuvapTioews (1).

‘Ev yéver kaBiv [eUyos T@v dvrioToiyouodv Tiuddv THs dve-
SapThTou peTaPAnTis kai TR ouvapThoews O& TapioTavnTal
uE Ev onueiov, TO dmoiov elven Touf) SUo eUBelddy TTapaAAAwy TTpos
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Td&s eUbeias x'x xad y'y. Ex ToUToov 7 pEv TTOPEAATIACS TTPOS THY W'Y
&yeTon éx ToU ompeiov ToU TapioTéVTos THY TiwAv ToU X g TS
e0Belos x'x, 1) 8¢ Tpds THY X'X & TOU onueiou ToU TAPIOTEVTOS TV
Tiphy Tfs  &ml Tiis evbeiag W'y

Auvépeda ToyUTEpoY V& eUpwpey TO Ev Aoy amueiov dos EERS ¢

*Ek ToU onpelou Tiis x'x (i s y'y) ToU TOPITTEOVTOS THV
Tiphy THs x (R TS ) QEPOuEV Tufjua eVfeias TTapdAAnAov TTPOS
v edfeiav ¢y (R ThHv x'x) xad ioov pé TooGs uowé:ﬁcxs pmKoUS,
dom elvan 1) T Tis w (A TS x) Tpds T& &uw bev (f &efic), av
f f THs y (A Tiis x ) elvea BeTix), Tpds T& K&Tw & (f dpioTe-
p& ), &v elven &pVTTIKN.

*E&v Exwopey THv ouvptnow y = 2x—3, dtav X = 1, 8 eiven
y=2-1-3=—1. EUpioxopev & onpeiov, TO OTOIOV TOPIOTAVEL
10 [ebyos Tév mpedv 1, xad -1
Tis X xai ), &&v &mo TO onueiov y
T TaploTavoy THY Tiunv —1 RS
y &l ToU Oy’ gépoopev Tufjuc eu- @) @
Belas TapddAniov Tiis Ox kai ioov
wt 1. To onueiov ToUTO OMueld- 0 j 5
vopev p¢ (1, —1) els 1O oxiinax 7. (o) (0

‘Opoles, &tav x = 2, 6& elven
yp=2.2—-3=+ 1. To & on- 30 i i 4
peiov (2,1) mopioTaver 1o ebyos
Téy mpddv 2 kai 1, ko.x : ¥

Ty edfeiav x'x KaAoUpev au- x. 7.
vifs dEova TGOV X f| TOV Te-
tpnpévev, THY Bt eubeiav y'y dEova TV Y 7 TOV TeTaykévwy
ToUs Buo Bt &fovas pt Ev Svopa dEovag TV ouvTeETayREéVWY X Xl
Y. ZuviBes AauPavopey Tov &fova 16y x OpildvTiov, TOV BE TWV
y xdfetov émi Tov wpddTov. Tnv TIPHY TOV X Kai  KoAoUpey dv-
TIoTOlYWS TETUNREVNY Kol TETaypévny ToU onueiov ToU TTaploTa-
vovtos 1o [elyos Tdv Suo ToUTwy TIpGY kol Tas Blo &8 pé év dvoua
KoAoUuEY ouvTeTaypévag Tob ompeiov.
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240. TapaoThooTe pé onpeia T& fedyn TGV Tipdy T X kal @ 1@V kéTwbh
guvapTHoEwY B1d Tas oTuEloVpévas TGS TOU X

o) y=x+2, ) y= ,ék x+1 ¥) y= % x-2, oT1av x=0, 1, 2, -1, -2

241, y= % X— g x2, Srav x=0. 1, 3, 4.

242, o'y y= —%—x*—x“. BY y=— %-12+5. &rav ¥=0, =1, -2, 2, 3.

§ 119. Mapatijponais. Tov dweotépwy TPOTOV THS TTAPAOTACEWS
ledyous Tipddv peToryelpifovTan ouyva Sid v& ouykpivouv petagu
Twv TARBos TapaTnpioewy. “EoTw Ty 6T yvwpilopey Thv Bepuo-
kpaoiav, THv émolav Bekwiel TO  BepuoTepov ™y 8nv Tpwivnv
dpav kol fjuépav i

fva pijva. Acupévopev é: ] 371 i

Ev coplopévor Tfjpa, s ~ 7° i b

Hov&da upnkous, 1) O- 2 - -

mroia f& TTapioTévn, THY e AR LA | e < 7

piav fHuépav Em ToU L - s
&fovos TV X, foTw o 3 A
igov pe 0,01 p. ’Eions 12. 8 M
iva &\Ao gl ToU &éo- g s

vos Tédv W, Eotw To 0,01 ;,

W, TO dmoiov B mapi- B4R BAAAR A
oTévn TOV Eva Pabpov -1l / Slolals

(fy meprocoTépous ) Tol e (B,

BepuopéTpou. *Agol el- 5

PWHEV T& OTpEld, T > J

oTroia TapIoT&VoUY Ta
Cetryn TGV TIpGY ( TGV
Nuep&dY ToU pnuds ked T&Y dvTioToixwy PabBpddv Tol BeppopeTpou ),
ouvBéopev T& SiaBoyikd onueia &mod ToU TpdTou Kol EETS pE TuM-
pora eUBeiddy. ‘H ypapun, Ty émoiav oUtws euplokopev, 5{ber plav
elkdva TGV peTaPordv Tiis Beppokpacias koard TOV Becopolpevoy pfjva.
‘H ypapun almn kadeitar ouvnfos ypapud) Tig Beppoxpaciag Tol
tv Aoyw unvds. Kab® Suolov Tpdmov &rreikovifopev THv peTaPoAmnv
9

Zy. 8
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Tfjs Beppokpacias ToU oduaTos Evds dobevols TapaTnpoluTes ol-
THY Y. Bis This Nuépas ( Ty Tpwiav kai fomépav ouvribuws ) kai
AcpPdavovTes Tov pégov Spov Twv, Sid va Exwuev THY péony Beppo-
kpaoiav Tfs fiuépas. Ty ypaupry, Thv dmolav olrtw 6& eUpwpev,
kohoUpev ouvnfws ypapphv Tob mupetot ToU &obevols.

TalTas xorookevalopev ouviifus &l TeTpaywviopévou Y dp-
Tou, évioTe B¢ TrapodeiTovTon ol &GEoves, dos els TO dweoTépw oyfipa.
Tlx. &v | Bepuokpacia Evos TémoUu kard Tva fuépav &ibeTtan dos
&g :

opa 7 -3 wpa 13 5.179
» 8 -1,5° » 14 60
» 9 10 » 15 50
%o 10 30 » 16 40
» 11 40 » 167 30
Wy 12 SE00 »y 18 2,40

&rretkovileton alUTn ypagikds UTo ToU &vwTépw oynuaTos 8.

‘AvTioTpdgws tvioTe €k Tijs dmeikovioews THs METaPoAfis wids
HETaPANTTs EvvooUuey TTv Topeiav TV dpiBunTikdv Tipddv Tig BeTa-
PAnTHs kaBoos Tr.x. K Tfis dvwoTépw  elkovos TRS PETAPOAfis Tiig
Beppokpaoias dobevols Tivos.

'Aoxfioerg

243. ‘H péon pnviaia Beppokpacia més woAews elvar Bid Tous pijvag tvos E-
Tous kaTd cepav 4°,—2,3°,4-3,39,4-6,5%,+ 139, 16,6°,4-17,8%,4- 19,59, 4 13,9°,4-9°,
+3,1°,-2,60,

AdPete s povada ptv peTprioews Tou pnvods Emi Tou &foves Tdv X TO 0,01,
s povéda Bt petpfioews Evds Pabpol Eml Tol &fovos Tdv y Emions To 0,01 p.
Edpete v ypapuiv s Oeppokpacias T TToAews.

244. 'H abfnais ToU mAnbuopol mds woAews katd To 1890 fito 54 Y1Aiades
kal kard Ta Emopeva ETr kard ceipdy péxpt Tou 1903 fito 56, 46, 38, 32, 35, 37,
48, 52, 87, 79, 69, 90, 97 yahdbes. NéPere cos povdba prikous Tpds TapdoTactv
Tou £Tous Eml ToU &fovos Tédv X kal THs Yhiddos &l Tou Gfovos Tou y 1o 0,05 p.
*Ameicovioare Thv Topelav THs abbfjoews ToU TwAnbuopoU Tiis TrOAEws.

3. TPA®IKH INNAPAEXTAZIY THE ZYNAPTHIEQE ¢ = ax+f

§ 120. ‘H ovuvdpmoig Y=ay+B, 8mov 16 a elvou otabe-
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p& Tig moaémg # 0 xai B =0, mapiotdver ebBeiav ypapphv
Srepyopévny Sid g dpxig TV dEdvwyv O.

MéT EoTtw mpdTov TO a )0, my. a=1, &te 1| ouvdpTnols
glvan w = x. "Eqw &ls v x Bwowpev kaTd gepay Tas Tipas 0, 1,
2, 3, 4,... (1), &y Aappdvei Tds Tias 0, 1, 2, 3, 4,... (2)

Edv onueiowuey mi ToU &fovos T@V x (oy. 9) Ta ompeia
T& TapioTévovTa Tas Tipds (1) Ths x kad T& onpeix &l ToU &Eovog
TéY ¢ T& TapioTdvovta Tds Tipds (2) THs W, TapoTnpoluey &I,
T& onusia T& TaploTdvovTa T& (eUyn v Tpdv (0,0), (1,1),
(2, 2),.... xeivron &mi s eveias ypaupis, foTtw Tis Of.

AéT Eotw 611 M, elven TO onpeiov ué ouvteterypévas ((1,1)
ki M; TO onpeiov ué ouvteTaypévas ( 2,2). ZuvBéopev TO O pg &
M; M, 8 elBuypdupwy Tunuértwy OM;, OM,. TMaparnpoluey 4Tl
elvan ywv xOM, = ywv xOM,, &pa 1& onueia O, M,, M xelvtau ¢l
elfeios, SnAadn 7 OM,M, elven elbeia ypapun. 'Edv els 10 x Swow-
pev Tas Tipds —1,—2, —3,..., eUpiokopev &1 TO W AauPdvel TAS Ti-
pds —1, —2, —3..., T& & onueia, TA OToia TrapioTdvouv T& (EUyn
(-1, =1) ,(=2, =2),..., xeivran &ml THs evBelas O, 1) dmoicx elva
mpoékTaots Tiis OF. ‘Emropéves 1) cuvdpTnols W = X, TOpPIOTAVEL ™y
evBeiav T (oxfiua 9).

“Eotew, 6T elvon 10 a( 0, Y. a=—2, 8Te Exouev y = —2X.
EUpiokopev ko€’ Suolov Tpdov Vo | TrepioocdTepa onueia BeTov-
Tes w.y. x=0, fmatax x=1, x=—1,... OUrw & mapaTnpoluev, om
1) guvdpTnols y=—2x TapioTavel eUbeiav [, Siepxopévny Bid ToU
onueiou O.

‘Opofws ¢pyaldueda, v TO o Exn &GAANY olavdNTOTE TNV
BeTikiv 1) &pynTikny kai Taparnpolpey OTL ) oUVAPTNOIS Y = OX
TaploTavel eUBeiav ypaupny Siepxopévny Bid ToU O.

§ 121. Ty owvdpmnow y = ax+p (&v elvar o, P7#0) duva-
peba v &reikoviowpey ypagikdds, v el TNy TeTaypévny EkdoTou
onuelov THs eUeias, TV Omolav TopioTavel | Wy = ax, mpoode-
owpev Ty ToodTnTa P. "ANA& ToUTo omnualvel vd pETa@EpLpEV
™y edfeiav y = ax TapcAAfAws Tpds EauThy dvew fi k&Tw, ko’
doov TO B elvan &piBuos BeTikds fi &pynTikds. ‘Emopéueos 1) ouvapTn-
o1s W = ax+P mapioTtave ebfeiav ypapunv (ox. 10).
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‘H &fiocwois ¢ = B mapioTdver T& onueia T& EXovTa TeTarypévnv
B. Tpopavdds TaUTa keivron &’ eUbelas ToapaAAniou Tpods Tov &fo-
va TV X Kal dmexovons dméoTagiy p & alol. "Apa, 1) éflocwalg
Y =P mapioTaver elbeiav ypoapuhy TapdAinioy Tpos TOV &Eova
TWV X.

x 0 =
#
a y
s
a, s
2y. 9 2y 10

‘Ouoiews ebpioxopev 6T1 1 x = TapioTavel eUbeiay TrapdAAn-
Aov Trpds ToV &fova TGV W Kkai &mréyoucav dmdoTaciv a &Trd airtdy.

‘H y =0 mapiordver Tov &fova TGV x, 1) 58 x = 0 Tov &Eova
TSV Y. ‘H Eiowos w = x TaploTavel THY efeiav, 1 dtrofa diyoTo-
el TV ywviav xOy, 7| 8 y = —x TV SiyoTouoloay TV ywviav
x'Oy (ox. 9).

'Aoxfioetg

Ebpete Tas evbeias, Tas omoiag TapioTdvouy al kdTwdi OUVapTNOEIS ;

245, a) y=3x B y=x+3, YD) y=0,5x.

- 2 : } 5% o
246.a') y=x- 3, p,)q,_—_%—)c. Y).,,,.:-%_ﬁs_
Al )i e = ; P’) w=>5-2x, Y) 3= 5;_1
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4. TPA®IKH AYZIZ THE EEIZQIEQE INPQTOY BAGMOY

§ 122. "Eorw pia é€lowois ToU o Pabpol m.x. f 3x—15=0 (1)
"Edv 6 rpédTov péAos oUTiis TTOPaOTIIOWHEY LE Y, EXOHEV TTV OUVap-
Tnow = 3x—15. Bétopev .%. x =0,

Gre eUplokopev y = —15. Ofropev x= |, y
OTe eUpiokopey W = 3.1-15=—12.

OUrws Exopev T& onpeia (0,—15)
kai (1,—12) 7fjs edbelas. *Apa Bu-
vapeba  vd  KOTOOKEUATWUEY QUTHY
(ox. 11). Ebpioxopev 16 onueioy, els X’ 0 lAaGo) X
TO Omoiov 1) eUfeia aUTh TéWvel TOV
&fova TV x, fiTOl THY TETHMHEVTV
ToU onueiov arol. OUrtws eUploko-
pev, OTi TO év Adyw ompelov Exel
TeTunpévny 5. AUt elvan 1) pila
Tfis Sobelons Efiowoews, &16T1 el

S B(0.-15)
oty &uTioTolyel TeTerypévn y = 0. /
“Qate pila elvar & 5. ToUro éma- y’
Anbedopev xai pt v Ao s Sobei- Sx. 11

ons E&fiowoews. ’Ex ToUTou kai &A-
Awv Spolwv TapaberypdTwy cuvdyopev 611 :

Awa va ebpwpev to onmpeiov té maplotavov Ty pllav EEL-
cwoews o' PBabuob ax4P =0, dpxel vd xataoxevdowpev THY
€bBeiav, ™y émolav mapiotdvel ¥) ouvdpmnolg YP=ax +B xai vé&
elpwpev ™V TopNv Tavtng xai tod dEoveg TdV x.

I". IIEPI ANIZOTHTQN ITPQTOY BAGMOY
ME ENA ATNQZITON

§ 123. "Eotw .. 1) dviodtns 3x ) 15. TTpopavdds &Andever ad-
™, Hovov, STav 16 X AGPN Tiunv peycAuTtépay ToU 5, Evéd 1) o +-PH2ap
&Anbever 81’ olaodnmoTe Tipds TGV a kal P, SogopeTikds peTalU
Towv. Ty, & elvon a=2 kai Pp=1, &opev:

241)2.2.1, 4 5)4.

‘Omws Tés lodmnTas, ol dmolcn Exouv ypdpupara, Siakpivo-
pev els TautéTnTos Kai els E€ioddoEs, ot kal TS AVIoOTNTOS,
al omolan Eyouv ypdpuora, Sioxpivopev els 8Uo eldn: ’Exeivas &k
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ToUTwY, of dmoial &Andstouv &’ olaodnmoTe TIds TV YPOUUaTWY
TWV Kol fkeivas, of dmoian &AnBevouv udvov, Srav OPITUEVA Y-
HoTd Teov AapBdvour KaTaAANdous Tiuds. T TPWTAS KaAOUUEY
TaLTOTTAG  dvicoTHTwy N Aéyouev 311 ofran aAvTLoTOLY 0TV
€lg TavtédTTag icoThTwy, Eved of &AAan &vtioToyolv €ig éEiad-
oeg (TOV igothTwv) kad ioxouv Umd ouvBrikas.

KahoUpey GyvioTtovs dnodTnTos T YPAMMaTa auThs, T& 6-
molar wpéTer V& AdBouv karraAAfAous TGs S1& v& &Andeun o,

Ndarg GriadTnTos Abyetan 1) eUpeots TGV TiuGY TGV Sy Vo TwY
oUTis, Sk T &moios  dAnBeer alTn.

Avo dwniodTnTes AbyouvTan iooddvapor, édv dAnbeouy Six T
UTaS TIPS TEWY &y vdoTwy QUT&Y, fTol v oladnimoTe TIun Sy veo-
oTou émoAnBelouga THY picy dk TEY Slo EmoAnBeln kad THy &AATv.

Al 1816 Tes TGV EEi0caEoy loyvouv kal &1° ANodTNTOS pé &-
YVOOTOUS, &ToSeikiovTar §i EUKOAWS uE THY Pordaay TSy (8i0-
TNTWY TV dvigoThTwy, ut THY TapaTipnoty §T1 :

"Av dAAdEwpey T4 mpéoNpA TAVTWY TGV Spwy pLag dvicd-
™rog §) &v yéver, dv moAAamAacidowiey Ta médy aOTig émi -
plLdY  dpvnTinéy, TpoxvTTEL dvicéTyg icodvapog piv THg
Sobelong, AN Omd Tov 8pov vi avieTtpagpfi % popa adTHg.

Tx. A 3x—5)6x elva ioodUvapos pé Ty —3x + 5 { —6x,
1) émola TwpokdTrTer drd v Sobeioay, &v T& HEAT) TNS TTOAATTAGO 1O
ofolv &mri —1. Ak Tolro EmBIOKOUEY KT THY &adoipnv TéGY ma-
POVOLATTEY dvicdTnToS V& ToAaTTACT1& {eopey T MEAT) aUTig émi
BeTiknv ToodThTa T.X. &l TO KaTdAAnAoy TETP&ywvoV TTogdTnTos.

Katd Tolra Suvdpeda &vri Sobeions dvicdrnTos i Ay vwaTous
va Becopolipey tooBUvaudy ™S This popefis A Y0, émou A elvan dé-
pPaIoV TOAUWYUPOY dog TPOS ToUs &y vcaaTous TMs dviodTnTos.

Bafpog dvigdtnTos, Tiig omolas TO piv &y PEAos elvan dxépaiov
TTOAVVWULOY Cog TPOS ToUs &y vdaTous aUTRs, TO 8¢ &AAO elvan 0,
Abyetan & Babpds Tol TOAVWWUMOU o5 Trpds Toug &y vidaTous® Tr.Y.
| &wiodtns 3x2—5x + 1 <0 elvan p’ BaBuol ¢ Tpos X.

A& T Mo &vicdTnTos Tol o PoBuol épyaldpeda ko’ dva-
Aoylav mpds THY AUoiy Gio0doews mpdTou Paduod.

"Eotw m.x. Tpds Aoty N dviodms 2x + 3 —(x + D5, E-
Xouev Ty lgoBlvaudv Tns 2x +3-x—15%5. ’Ex TOUTNS pETS
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Thy petagopay Tév 3 kai —1 els To SedTepov péAos kai TNV &vayw-
y1v, &xouev Thv icoBlUvapov Tiis Sobeions x ) 3. "Apa mavTes ol
&piBuoi, oi omoiot elvan peyadUTepol ToU 3, émainBebouy v Sobei-
oav avigoTnTaA.
\ . T ' , X b. ¢ > ‘
“EoTed mpds Ao kad f) dviodTns X + - ) 5 —4. "Amraei-
POPEV TOUS TrpovopaoTds TroAAaTAao1&lovTes Ta &viod WEAD ETTi
45 =20 kai AapPdvopev Ty icodUvapov Tis Sobeions 20x+5x )

4x — 80. Ex TauTns eUpiokopev TRV loodUvapov oUThs 25x—4x )

3 3 I 80 » ’
— 80 ) v 21x ) — 80, éx Tfis dmoiag eUpioKopEy X ) — S Ex Tou-

. . 80
Tns ouvéyopey, 6T1 TavTes ol &pifpol ol peyaiuTepor ToU — T elvan
AUgels THs Sofeions &wiodTnTos.

"Ev yéver 1) dviodtns pé Eva &yvwoTov o Pabuol petd ThHv éera-
ACIQTiy TEV TTAPOVOPAOT&Y, THv MeTagopty SAwv TGV Spwv TNS
€5 TO TPGTOV pPéAos kad THY EKTEAECIV TGV oTpEloUpEvY TIPGEEWY,
&vdyeTon gls THY popetv ax + P ) 0, émou, a, P UmoTifevTan yve-
oTai ToodTnTes. AUTh elvan igoBUvapos pt THY ax ) —P. 'Edw pev
elvan a ) 0, eUpiokopey ThHv igodUvapdv Tns x ) — % gav & elvaa
a (0, &xopev THY x ( — —Em "Av elvan a = 0, 1 Bofeloa dVcoTns
ax+PB ) 0 yiveran B ) 0, émaAnBevopévn Sid wdoav Tufv ToU X, &v
elvon 16 B ) 0, dnAadn 1) Sobeioa dvicdns elvan TéTE TAUTOTNS Vi
odTtnTos. YAv Spws elven B (0, 1 &uodtns elvan &Bdvaros.

'AocxNoerg

Ouas mpw T1. 284. N& Auvboiv al k&rwl &dwvicoTnTes

o) =3x ) —; B) ~4x-9 )0, y') 0,5%+45)0,
') —9x—18¢ 0, £) 9x+750, or') —7x—48 )0,
') 0,6x=5 ) 0,25(x—1), n') —9x+32)0, ) 0,5x—1 ) 0,7x—1,

- 2 ( x4 Fx— A
1) (x41)2 { x243x-5. |cc)x_4)0.
249. E0pete Tous drepaious dpiBpoUs Tous dmraAnfelovras Tas dwodTnTos

2x+3( 4 kai x-5) —8.
250. Avo onpeia A kal B dméyour &méoTtacy (A B )= 2y. Tpitov onusiov
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Exer Géow Tor1aTnY, GoTe va elven (AM) + (BM) = 2q, dmmou a ) y. TIds HETaPai-
Aovrar ai dmooTaoes (AM) xkal (BM), &v 16 M xiviitan Emrl ToU tmiméSou ABM :

251. Avo k& dvarywpoly ouyypovws ik TV onueiwy A kal B, Sieudlvou-
Tar 66 mpds ouvdvTnoiv Tev. TAv i TayUTns Twv HeTaPdAAn T neTaly TV T,
kai T') ToU tvds kai T, kal T’y ToU &Ahov, petafy Tiveow Xpovwy Ba yivn f) ouvdvrn-
o15 kal el Tiva chrocr'rcxow amo tou A, &v elvan (AB) = a.

‘Opds SevTtépa 252, «') *Eav &mwd T péAn ioodtnros dpaipéowpsy T
HEAT) &viodTNTOS, TPOKUTITEL &viodTns dvTioTpogos Tis Sobeions.

P') *Eqveivan off ) O kad @ 7= P, Seiarre 61 elvan % + —B— 32

253. "Eav & pédn Tiis lodTnTos, T dmroia elvan feTikd, Sraipowpey pé TQ pEAN
AvigdTNTOS, TPOKUTITEL &VigdTT§ dutioTpogos Tiis Sobefons, &v Td uéAn auTis
glvon dpdonuar &AAws, 1) gopd Tiis dwvigdTnTos Biv peTaPdAAeTal

254, Noare Ty k&Twd dvicdTnTa Bt &yvwoTow ToHV X,

x+v _ Kx—A UX —v KX —A
a+ P cx—ﬁ<cr—ﬁ a+ p’
Eqv eivon (a—P2) (Bp + ax) {0, {4 YO
255. ') Aeifate Smi elvar a2 + P2+ y2)af + ay + By av «, B, y Bév elven
SAo1 igol.
B') TAv, o, B, v elven T& uiikn TGV TTAeup&Y Tprywvoy, Ba elvan
o+ B4 y2 (2 (ap + ay + By).

MNeplAnyig nepiexopévwy Kegahalou 1.

‘Opiopdg €Etawroews, &yvaoTwy Efiodoewy, pIlidy tEiodhoews.
Opiouds Aoews wids £€iocoecss. "Emarnfeuots EEiocoecs. "E€i-
owais apifunTikn, EyypdupaTos, pnTr, dxepai, xAaopoTikn (g
TPOS Tous dyvwaTous alTiis ).

‘locdUvauor é€lowoes (&v Taoa pila tkdoTns TGOV Ei0daswy
elvon pifa kai @Y &Awv ). ’1816TnTEs TGV EfiocooEwY :

lov ol éGiowoeis A =B, A+ A =B+ A elvan loodlvapol,

20v al tfiowoeis A =B, Ap=Bp (p+#0) elvar icoduvayion,

‘Opiopdg amadoipiic mapovopaotdv EEloboews. Avaywyn
éGlowaecws els ™Y popeiy A = 0. “Opiopds Paduot Eiocoecss ( s
Tpos Tous d&yvadaTtous Tns ). AUois Efiowoews mTpdTou Pabuod
ox B0, x=—P:a (&va=+£0), &Suvearos & a=0, B£0, &6
pioTos &v a =0, p=0.

‘Optopog  mpofAfparog, dmiTdyparos, Tepiopiopol.  Aidkpi-
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015 yevikoU mpoPAnuaTtos &md &pifunTikol. ‘Opiopds Siepeuvrioecos
TpoPAfjuaTos.

‘Oplopog otabepic xal peraBintig mocétytos. “Optowog
cuvapToews tod x ( TTopadeiypaTa gk T "ApibpunTikfs, TiHs [Mew-
ueTpias, Tfis Quoikfs ).

Miva§ Tipdv ouvaptroews kai GueapTiTov PeTaPANTIS.

TATEIKOVIOLS TNV ouvapThoews. TeTPnuévn, Tetaypévn (ouw-
TeTaypévan onueiov ). "Afoves ouvteTaypévawv ( dpBoydovion ).

Tpapu) tapastacig T éEioicews Y = ax (eUbeia Siepyo-
pévn B TAs dpxfis TV &Edveov).

Tpainy) mapactacig g éEElodicewg P = ax +B ( elleia
Tépvovoa Tov &fova TGV W els To onueiov (0, B) xad Tév &fovar TdV

x €ls TO ompeiov (— %, @)

Fpapuh mapdotacig g x= a (eUfeia TapddAnios ToU &fo-
vos TAdV W ).

Tpapun mapdotaoig the Y = B. (eUfeia mapdAAndos ToU
&fovos T@®v x ). ‘H x =0 mapiotdver oV &fovar , 1) yw=0 TOV
Gbova TGV x, | w = x THY SixoT1épov eUbeiav Tfis ywvias xOy Tév
&bovwv, 1 Y = —x v BixoTouov THs W ywvias x'Oy.

Fpapixn Adoig éElowoewg mpwtou Babpod.

"Avicotyreg mpwrtov Babuod pé éva dyvwotov. (‘Opiopos
&VIoOTNTOS, TAQUTOTNTOS GVoOTNTOS, &yvdoTwy &ModTTos, AU-
ggws  awnigdTnTos, looduvduwy dvicotiTwy, Pabuol dvniodTnTos )
AUois 15 dwagdtnTos ax + P ) 0.
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KEGPAAAION IV

A’. ZYEZTHMATA EZEIZQZIEQN IIPQTOY BAGMOY

§ 124. "Ectwoav dUo éGiowoes TpwTou Padpol, EkdoTn TdW
&moiwv Eyel SUo dryvddoTous X kal Wy kai ExaoTov &l TpdTov PaBudy,
ai x + = 10, X—y =2.

AUTtan dAnBevouv 81& THY aUTNV TIUNVY EKATTOU TGV Oy vod-
oTwv X = 6 kai W =4 Aéyopev TOTE, 6T &oTeAoUy ebeTnua &Uo
iflomoewy pE BUo &yvdoTous. 'Ev yéver:

Kalobpev ovotnpa éEiowaoewy T obvolrov 8o i) mepiooo-
tépwy EEloticewy, Tag dnoiag émainBebouv ai adral Tipal TGOV
ayvOeTwyY adT@V.

’Eav oi é610Co0Els OUOTHATOS TEPIEXOUV TOUS Xy VQOTOUS EiS
TpdTov Pabudy, AéyeTcn ToUTO OUGTIHG TpwToPaduicoy tfiohaewy
s TTpos Tous &y vAOoToUs aUTOU.

KoAoUuey Avoiy ovoThuaTos Tivos Eflowoewy TNy eUpecty
TGV TIRGY TGV &yvaoTwy aUTtdy, al omoiar emoAnBebouv Tas £&i-
0GOES TOU OUOTT)HOTOS.

Ado 1) meploodtepa ouvaTHpata éElowoewy Afyovtal icodv-
vapa, ¢av énadnbedwvral Sid Tdg adTag TIHdS TAV dyvaeTwy,
fjtolL &v macal ai Adgelg éxdaTtou éx TV guoTNRATLWY adTdv el-
vatr AVgelg xai SAwv TGOV dAAwv.

Elvca pavepdv 811, tav els cUoTnUa QVTIKATXOTHOWEY piaw
f mepiocoTépas TV ¢flotoewy auTtol 81° igobuvduwy Twv, Tpo-
KUTTTEl ovoTnua ioobUvapor. Koara TolTta 16 Tuxov ovoTnua

A,==B,, As = B, A; = Bs,
dmov T&X A,, B, .., TopioTdvouy T& péAT TOV AVTICTOIXWY £510wW
gewv, elval loobuvauoy pé TO cUoTnpa
A,—B;, =0, A,—B, =0, A—B; = 0.

Néyouev, 811 Efiowais Tis elvan AeAupéun s Tpds Eva TGV &y v-
oTwv olrTiis, Y. TPds TOv X, &v elvon T popefis x=A, Smou T
A Btv TrepixEl TOV &yvwoTov X.
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1. IAIOTHTEE TQN ZYZTHMATQN

§ 125. o') ©a dmodeifuwuey Ty E&fs 1Bi1éTnTa TGOV oUOTTHO-
TWV

‘Eav ei¢ obompa eElodoewy nposhécwirey Sv0 ¥ meploco-
tépac aVTGOV xoTd WEAN xai AVTIXATAOTACWREY [Liay TV Tpo-
oreBelodv pé THV TpoxLTTOLCAY, ebpioxopev gvotnpa ioodv-
vopov pé to dobév.
2x =3y =1, ()
x4+ y =3

"Av TrpooBécwpey Tas (1) xoTa DEAT) Kol GUTIKATAOTHOWHEY
v piav, éoTw THY TPOTNY, &K TGOV mpooTebeaiodY pE THY TTPOKU-
mroucay 2% + x — 3y + y =143, elpioxopev TO OUCTNHC

x4+ x—3y+y=1-+3
{ X 4+ y=3,

"EoTtw Y. TO OUCTNHX [

€2

Tc &Tolov Aéyouev, OTL elven looBUvapov pé 1O (1). AoTi TapA-
Trypoluey, OTI o Tipad x = 2 kal =1 groAnfevouv  TO (1) xai
T18¢pevan el oo BiBouv Egeryopeva ToUs icous &pifuous.

D D= B V== . )

[ 2 1=3. (19

"Av Tas iodTnTas QUTGY TGV &p1Bucdv TTpocBigcopey KOO MEAT),
EOpiO’KO[J.EUZ-z—:—ZWB-1+1=1+3. (29

* AvtikodioTapey Topa Kkal gs TO olotnua (2) T& X xol Wy ope
16 2 xai 1, evpiokopey B¢ &GO T& WPEOTA WEAT T&v EfiohoEwy oU-
wat D el 2l el 2l SARNG Bl &pibpoi alrrol elvon
{ocor &vmoToiyws p¢ 1+ 3 kai 3, & gaivetau el THY (2") xal ThHY
Seutépay &V (17). ‘Etropévers of Tipad TOV X Kol ), ai EraAnfeu-
ovoan o (1), #maAnBevouv kad 70 (2). ‘Oupoiws SrodeaikvieTan O-
tav o Tpad ToU x Ked , ai émoAnbelovocn 16 (2), gmodnBedouv
ked To (1). "Apa Td (1) ko (2) elvan ioobuvapa.

Ko’ Spotov TpoTov &rodekvuetan 1) 1810TNS kad Si& m&v &AAo
gUOTN .

B') ©& d&modeifwuey kai THY &€ {BioTnTa

"Eav ei¢ ovomua éEobaewy pia € adT®dy ewvat A€AVpévn
¢ mpdg Eva T@V dyvweTwy xol gvtikataoTiowpey adTov pe
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v Ty tov elg tdg dAhag ( 7 elg Tivag pévov ), edploxopev
cbampa looddvapov mpog Tod Sobév.

x=2y+ 1
"EoTw Y. TO gUoTnua {x ( ::= 2, (1)
ToU OToiou 1) TpwTn éficwaols elvon AeAupévn g Tpos x. 'Eav Thv
Tipfhy 2y 4+ 1 100 x dvmikaraoThowpey gis TNV SeuTépav éfiowaly,
2 e ‘ : ;g 2\{.} s (2)
eUpioKOpEY TO TUCTNUX R

10 Omoiov Aéyopev, 611 elven foodUvapov pe 1o (1), Awdm Trapa-
TnpoUpey, éTi ai Tipal x= 3, g = 1 émaAnfevouv 76 (1) kai TI-
Bépevon els aUTO BiBouv efaydpeva Tous ioous &piBuous
Be=20] 4 5. 3=1=2, 1)
"Av Tés aUTds Tipds TGOV X kal y Béowpev gls 10 (2) |, eUploxopey
€k pty TS TpwTNS tEl0coEws ToU ouoThuaTos aUToU ioous &pibuous,
S16T1 elvon arry 1) wpeaTn ToU (1), €k 8¢ ToU TrpwTOoU uéAous TS Seu-
Tépas TOU ouoThuatos (2) TpokumTer & dpifpds (2°) 2.1 + 1 —1
6 3—1, émadn 76 2.1 4 1 looUran pé v Tiunv Tol 3 Tol x.
‘Etropévios 16 Efarydpevor (27) foolmon pé 2, s gaiveton kad £k Tijs
Beutépas Tév (17). "Apa ai Tipal ToU x xai y, al émaAnfevovoa
70 (1), &maAnbevouv kai 1O (2). ‘Opoiws deikvietan O6TL ai Tipai
TGOV X Kai y, al émaAnbevoucon T (2), émaAnBevouv kai TO (1).
“‘Apa Ta (1) kai (2) elvan looduvapa.
‘Opoiws dmodeikvietar 1) 18idTns kai Sid ma&v &AAo ouoTnua.

2. MEGOAOI AYZIEQZE ZYIZTHMATOZ
AYO TIPQTOBAGMIQN EEIZQEEQN ME AYO AINQITOYZ

. MEBOAOZ ATTAAOCIOHZ AIA TQN ANTIGETQN ZYNTEAEZTQN

§ 126. "Eotw, ST Hfhopev va AUowpev LY. TO OUOTNUX
2x +3¢y= 8
(1
3x 4+ 4y =11

Embidokopey pdTOov v pETaoXNMaTiowpey  Tas  Sobeioag
t€lowoes (1) plav &6 aluTdv) els &AAas ioobuvapous TouTwv elg
TpoTroy, aTe of cuvTeheoTal ToU Evos TV dyvwoTwy Twv T.y.
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10U X v& elven &vtiBeror. TIpds ToUto ToAAamAagidlopey Thv Tpw-
v éflowov (fiTol T& pEAn odrrfis ) &ml Tov 3 (ouvTeAeoTv TOU
x els Ty Seutépav tfioworv ) kad THY Beutépav émi Tov —2 (dvTifeTov
ToU ouvTeAeoToU ToU X el THY TpcoTnv). Tov ToACTAaCIGopOY ToU-
TOV OTUEICIVOUEV YPAPOVTES TraXparrAeUpwds EkGoTns TV £§iowoewy
TOV &piBudy  Emi TOv Otroiov moAAaTAaTI&{OoHEY TA pEAT aUTHs, S

KOTWTEPCD.
2x +3y= 8 3
{ 3x + 4y = 11| -2 (1)
w1 L 6x + 9y = 24
kai ebpiokopey TO ouoTNHa [ iy By — 3D (2)

TTpopavéds T& ouothuara (1) kad (2) elven ioudUvapa. Tlpoo-
BéTopev Thpa Tas EEiocooes ToU (2) kaTd péAn kai eUpiokopey w=2.
‘H t€icwais alrn pé plav Tév pooTedeiody Tol (2) fi ue plav ToU
(1), forw pt THy TpdTNY, &roTeAel oUoTnpa loodUvapoy Tpds TO

T S, [ 2x+3py =28 .
(2) xed 10 (1). AnAadn TO oUoTnHx : - (3) elvan igo-
Suvapov Tpods TO Sobev. "Apkel Aormrov va Aubij TO (3) kad ol Ti-
pad TV X kad W, of diroian B& eUpebolv, B& EmodnBelouv xad T (1).

ANN Emreldny Eyopev THY Ty ToU g = 2, &vTikaBioTdvTes Eis
Ty ¢fiowoy 2x + 3y=8 T y pé T 2, eUploxouev 2x 4 32=8,
¢k Tis omolas eUpiokopey x = 1. "QoTe ol Tipad TGV x kai g elven
al x =1,y =2. Mp&ypaTi, &v Béowpev els 1o (1) &vrl Tol x =1
kai = 2, maparnpoUpev 671 al E§lowoels EmoAnbevovTal.

‘O &uwTépw TPOTOS THs AUCEWS TUTTHUATOS AeyeTon péBobog
dnadoipiig S1d TdOV GvriBétwy ouvredeatdv §j S1& Tig mpoabé-
CEwWG.

ATt &' oUrTiis EMITUYXAVOPEY &) VX HETOOXTUATIOWHEY TG
¢tigoers els foobuvapous Twv, doTe of ouvTeAeoTal £vdg TV &y vo-
oTwv aUTédy va elvan &vtifeTol kad P) Bia Ths Tpoodicecs ToUTwY
korrdr péAn v& TrpokuTrTn ula Effowons pé évav pdvov &yvwoTov, fiTol
anoAelpopev TOV &\ov &yvwoTov.

Ak v& petaoynupartiowpey Tas 8lo Efiowaes BobevTos ouoTN-
pacros els Tpdmrov, doTe ol ouvteAeoTad TOU Ewds TV dry veooTwy
v& elvon &vriBetol, &pkel v& TOAACTIAGOIATWUEY AQVTIOTOIXWS T

WnionoiBrke amod To ivotirouto EknmaibeuTtikrg MoAmkig



142

HEAT) TGOV E§1ocooewy £l TA TMATKa ToU £.K.TT. TEV ATTOAUTWY TINGY
TV OUVTEAECTAOY ToU €V Ay dyvwaoTou 81’ EkaoTou € auTdy Acp-
Pavopévawy kaToAANAWS TV TTpoaTipwy aUTdV.

12x 4+ 5S¢ = 17

My. &v Exowuev TO oUCTTHQ RSy

(1)
TO ek, TV 12 kad 8 elven 16 24. ﬂo?\?\cm?\acncxgousv TNV TPWTNV
16 Eiodoeoy Em 241 12=2 koi v Beutépav émi 24 : 8 = 3.
2 12x + S5¢ = 17
3 —8x+Ty=-1
kod AapPdvopey 1O kaTwTépw ovoTnua (2) icodUvapov Tpds TO
24x 4 10y = 34
{—%x+ﬂwz3 (=3
A mpoobeoews T@Y Efloddoewy ToU (2') kaTd péAn TpokU-
el Effowols 31y = 31, & Tiis dmolas evpiowoper w=1 kai dxo-
AoUbws Epyalduevor ds dvwTépw, evpiokopey x = 1.

Sobev (1)

"Aoxfoerg

‘Opas mpod 11 256, N& Avbolv 1& Emdueva ouoThpaTa kal v yivy 1 &
waAfBeuois peTd THv elpegiv TGV TIRGY TOY &y vdoTwv.

ES Lo W
a,)[3x+4\u:10 0l I e 50 O e
i =83, L g 04 — 6x — 10y—8=0
ity e
. 6y — 5x-- 18 7,2x 4 3,69 = 54
e { 12x —9y= 0 5){ 2,3x — 5,9y = 22

8.y | GANWHD-G+ D=9 =12 o { 0,3x — 0,29 = 0,01
{ 2x + 10-Cy+1)=0 1,2x 0,6 y= 0,6

ax 4 Py = o® + 2a2p — p* { x W
259. o e Sl (RET o0, e e
[ﬁx+mp=or'+5' 3+ 3 3x—Ty—37=0.
e i
x+3_8-y _ 3(x+y) T
26l. § == "—FF= "0 2l 262.
. ¥ = + ¥ — 555
06" 0Em
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‘Opas SevTépa. N& AuvBoly xai ¢rodnfeufoly T& ETopEVa TUTTHHATA :

ot Py —at-+ 2B—p2 (o B)x-+ (a—P)y—oi-+p2
263. { Px 4 oy=ci + P2 264. { (c—P)x+ (a4 By =a2-P*
ee | @x—g)+ RO w)=dop g | EE T
265. { apye_ymv 266 { Bty -y

267. | (a+4P)x—ay=0a?
T Px—(a—P)y = P*

Il. MEQOAOS ATTAAOIOHE Al' ANTIKATAZTAZEQS

§ 127. "Eotw m.X. TPOS AUCIV TO ,OUCTTHO

2x+43yp = 8 |

{ 3x4+4p=11 (1

A v& ANowpey aUTo, duvdusda va épyacdidper ko dog EETYs -

> Amropovcovopey TOV fva TGV &ypdoTwy .. TOV X, 0T els

THY TpWTNY T&Y E§lowoewy. “HTot AVopev aUThy s Tpos x Beco-
” . . , o ; 83y
poUvTes TOV W &5 yvewoTov. OUTtw Acufdvopey X = ——5-—.

AU ¢ Ty N T EGiomoewy Tol (1) dmoteolv TO KO-

TwTépw ovotnua (2) loodlvapov Tpos 1o Bobev (1)

__ 83y
o (2)
3x+4y=11.

THv Ty ToU x Tis TpWTNS TGV E§10WOEWY TOUTWY QVTIKO-
BioTopey el THY Seutépav TEV ooty ToU (1) | Tol (2) Kol
i 8-3 €, ot v o
eUploxkopey 3 - 2W+ 4y =11, 1 omoia peTa TN TPONYOUREVTIS
&moTeAel oUoTnpa ioodUvapoy Trpos T (2) Kai 1o (L)

AUopev ThHy TeAeuTaday TaUTnu s TROS TO Y kal eUpiokopev
W= 2,

A& v& eUpoopev THY TRy ToU X GuTikaDIoTOWEY TO W BE TO

. o s » 3 y 8-3 £ %,
2 gls plov TV Bobeigdu A els TV X = ---Hf, 8te eUploxopev

2
8—6
= "'2-— = ]..

Tov &vawTépw TPOTIOV THis AUCEWS CUCTAUTOS KOACUPEY ouvnBuws

péBo8ov &madoipiig Suk Tig AVTIRATACTACEWG.

WneionoiBrke amod 1o ivotirouto EknmaibeuTikrg MoAmkrg
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268. Nogate T& k&Twb cuoThpaTa Kai érainfeloaTe aUTd :

5
| Tx=18+ ?‘P o | X=aty | ax=a—Py
2 P { AX+ py=v 7 { ax—Py=p2
0,75 + 29— 15
X
w:Ba—? X=da—y sl
269. ) 2 B x+$_x_w:a ¥) 9 3
= —x=2p 3 2 2X + 3y=—5
. ME©OOAQOZ ATIAAOI®HE AIA THE SYIKPIZEQE
§ 128. "Eorw ST Exopev mpds Aoy TO oUoTnua
2x + 3y = 8 (1)
3x 44y =11

A v& Alowpey alTd Suvdpeda v épyactddpey kal s £E7is
"ATropovcovopey ToV Eva TGV &yvdoTwy LY. TOV X &5 TH TPWTNV
Kol els 'rhv, Beutepav Eflowotv ToU ouoThuaTos. *HTor AUopev ké&de
piov Té@Y EGiotoEwy ToUTwY ds Tpds TOV X BecopolivTes TOV (Y

YvwoTov Kal eUplokouev ik ptv T TpdTs X = E—‘_zﬂ", g 8¢ TR Beu-

11—
TépOs X = 34‘?.
"Emreidn ol 8Vo alrral Tipad Tou x Trpemel v elvon oo, Eyopev
v Elowaty ?_—23}!-' = Lla—ip’ 7 omola pé plav éx TG Soberoddv dmoTe-

Aolv oomnua fooBuvauoy Tpds TS Sobév. AUouey Th ¢Eiowolv Tormv
kai eUplowopev W = 2. A& vér elpowpev TV Tipdy ToU x, épyaldpeda
kafdos kai els T& TponyolUpeva TapadelypaTa kad eUplokopev x = 1.

Tév Tpdrrov ToUTov Tiis AUoews OUOTNUATWY KaAOUHEY CUVT)-
Bws pébodov amaroipiis Sk tiig ouyxploews.

lagatrponog. KaBoxs Sioxpivopey &k T dvwTépw, &Tav Aé-
ywpev, 611 petall SUo Eflochoewy Euds ovoTfuoTos dmodeipousy ToOv
fva &yvwoTo, évwooliey pt aurd, &mi xppdlopey T &1 al Suo e61-
owoes GAnfelouv Bid Tds alrrds Tipds ToU év Adyw doywdoTou.
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Ouas wpdTn. 270. Na Aufloly Ta kéTwd ousTipaTa kai v yivy 1 éra-
AnBevoiy adTdov :

—

i [ ax—Py=y(x—P)

| 3x+4 5y=20 s "
){ & Y)lir Y=y

3x 410y = 0

I

ol€ v|e

X
«
x
3

x
+ —— = 2a
') atp F3 s')[ X+ y=otp c,-,'){ (x:a)—(y:p)=o2p
X—y _ x+y Px+ay=2ap (x:a®)+ (y:p2)=—p2
2B  of4-p2
‘Opas Bevtépa 271 N& Auolv T& k&Twd ouaTiueTa SI& THis KaTaAAn-
Aotépas peBdBou kal wa yivy ) émodAndeucts alTdy ;
a,){ 2(x+2¢)=3(2x—3y) + 10 B'){ ( 5x4+7¢): Gx+11)=13: 7
2(2x—y)=8By—x)+3 (11x4+27) : (Tx+5¢)=19: 11

Y ){ (a+P)x+ (a—P)y=2op 5) ax + py=a*
(et y)x+ (a—y)y = 2ay { PX 4 anp= B2
I A

u+F3 p—a s | ax4-Py= a2
i [y v ﬂ)[mc—ﬂw:ﬂ‘*

o B pe Bg_az =2ap

13 3

ax+Py=y 3 xi-l'-2l.|)+4 + 4x—Ty+ 6=

i g A B

6x—5y+1  3x+2p+5"
‘Ouas TpiTn 272, N& AuBolv kal vd EmadnSevBolv Td CUOTAHAT

3 4 10
o) { 203x—y)=3(4x+y)+5 a'){ axtl=ay+px ol X T Y Ty
3(x=3y)=5Cy-x) By +1=cnp +px a3 T Mo
3% 4y — T2xy
i T
5,){ (a4 P2)x + (o2—P2)y=202pe N A
(a®+y?)x+ (a2—y2)p=2a2y? X Y 1
o—p T atp " atp
0,1 3.5
o x+7w+5+7x_9w+19 =0 [ retav=a@+1)ytyE-1)
3,5 0,9 ) = a(P-yy)+y(2ep—y)
ay

6x—5¢+3 ~ 0,1x—4,59—1
10
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3. AIEPEYNHZIZ TOY ZYEZTHMATOZ THE MOP®HZ

ax +B =y ()
q1x+‘3|‘~]l='Y1
§ 129. “YroBétopev 6T ol ouvteAeoTal TGV dyvioTwy Biv €l-
vai SAot undevikol. Auvdpeba vd Umobéowper 6T o~ 0.
Tote 1) mpwoTn E§iowaots ToU ovoThpaTos Avopévn Tpods X, ToU

omoiou 6 ouvteAeoTns elvar ~ 0, §ider x=— Y;@.
Kai dtav ) Tipn abth) 100 x elooay8ij els v Seutépav éficwary,
N éflowaors alTn yiveton o Y;ﬁv + Biy=Yy,, 1 Omoia icoduvopel

bt Ty (oPr—cuP)y—ay:—ay.
OUtw, 16 ovornpa (1) looduvapel wpds TO oUoThua
4
i (2)
(ePr—cuP )y =cryi—ayy
Aroxpivopev Twpa SUo TEPITTTATES
lov. af—auP+£0. *H Beutépa EElowois ToU (2) & &yn TéTE piaw

X=

. ' \ ay,—o,Y
ovnv Aboiy, THy y= L "I
] TSE af —a,p
‘H mpn o) 10Uy eloayopévn els THY mpd v Eficwoiv Tol
(2) 5iBer v &vrioToryov TwMV ToU X, THV X = Yo By
afy—ap

Obrw, 16 oVortnua (2), xai ouverrdds xai 6 looBUvauov Trpos
aUro (1) Eer piav AUow, els Thy Becopoupévny mepitrTaooiv.

MopornpoUpey Suws, 61, &Tav off; —a,P#0 dmokAeleron v elven
unBevikol ol ouvTeAeoTal TGV Ay vdooTwy Ko ETopveos TTapéAke 1) UTrd-
Beors ToU va pr) elvan of cuvTeAeoTal T dyvawaTtwy Aol pndevikof.

‘H mapéoTacis of—p Myetan épifovea ol ouothuaTos (1).
Auvapeba horrov v Aéycopey :

“Av 1) dpilovea tob cusTipateg (1) elvor + 0, 1o sbompa
Exer piav pévny Adowy.

2ov. of,—ayPp=0. Eis ThHv mepimrwow altiv 7 Seutépa EEi-
owails ToU (2) yiveton pé kdle . O=ay,—ayy.

Kai &v ptv elvan mwpdypart 4 ay,—ayy fon ué pndéy, 1 Seutépa
€6lowors 1ol (2) dAnfeler p¢ ke ¢ kol oUTw TO oUoTnua (2)

i

dudryetan els pdvmy THY  x= -

WnoionoiBrke amod To ivotirouto EknmaiSeuTikrg MoAmkig



147

AGTT) Eyel &meipous AUoels, B16T1 Suvdpsba va Swowpey  Tu-
XoUoav Tiufy els Tov w kai va eUpebfi ék T AVWTEPW EKPpoES
ToU x, 7) &vtioToryos Tiun ToU x.

A& ToUto Adyopev &Ti TO oUoTtnua (2) kad ouvemds kai TO
ioo&Uvapdv Tou (1) elvar &dpiorov.

"Av Suws 1) TapdoTacis ay;—ay elvar £ 0, 7} Seutépa 2Eicwans
ToU (2) elven abUvarros, dmédTe kai TO oVoTnua (2) kabBoos xed TO
(1) elvan &dvvarov.

‘Otav Spws elvon oy —arys-0, T6T1E oy, 5= oy y. Kad Sicupolvree

' ~ 3 ‘ e . o a « '
81 ToU a, TO Smoiov elvon 5 0, sUploxopey 611 Y1 F& ;—Y OTrOTE

BY! ‘l@"_ﬁ.

"Apa xad Byi—Pyy # 2PY_p,y.

SnA. Byi—Bry+~y (a‘ﬁ;@") fitor Py,—Pry+0

S1oT1 Y—(a‘ﬁ;aﬁ‘) =0, &pol oPp—aP, =0 £E Umobloews.

‘Opoiws aurroyi1ldpevor eUpiokopev, 0TI &v ay,—oy=0, TdTe
Kai Py,—Pry=0.

“Qoe :

"Otav ¥ épifovon Tod suotijpatog (1) elvar undeviny), yw-
flg va elvar pnbevixoi Tadroxpévwe xai Aot of cuvreAestai
TOV GYvWoTwy, 16 sbomua elval §j déplotov 7 &dvvatov. Kai
Gépiotov pev 8 elvar dtav elval TadToXpéVws pndeviey wai
pia oladimote & TV napasTdoewy o y—oy 1| Byi—Piy, 480-
vatov 8¢ dtav wla &x TdvV mapasrtdoewy adtdv elvat £ 0.

Hagarijgnaws 1. Elvon Suvatdv 1 Aoig évds yevikod TpoPAn-
uaros v 68nynon els ovoTtnpa &o TpwToPabdpicav tfiotoswy kai
va eloay®i) 1) Umdbects 61 Aot of ouvteAeoTal T dyvwoTwy €l-
van pndevikoi. TéTe 16 (1) yiveran 0 = y.

0= Y-
ME kdBe x kol kdBe .

Kai TéTe paiveren dm1 &v ol vy, Y1 €lvan undevikoi kad of Svo, T
ovoTnua dAnfelel pé k&G x kol kdBe W

Néyopev 6 elvar &dprotov pé mAvpn dopiotiav. "Av Spcws
€l & TV ¥ fi y; elvon %0, TO oVotnua sivan &Suvarov.

Hagavipyawc 11. *H mapdoTaois ap,—o,f eUploxeTan cos EEfs -
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MpagovTan af éflochoels oTe of cuvTeAeoTad ToU altol &yvwoTou
va elvon eis Ty oy oTiAny. Téte mol|lovran of cuvTteAsoTal
avuTol Tfis TPMTNS, EkaoTos Eml ToOV Biorywviws révavmt Tfis Seu-
Tépas kol &S TO TRETOV yivopevov &papeiTan 1O BeUTepov.

Kord Tov alrov Tpdmov elpiokovran kal of &pifuntad Tév
TUTTwv T&Y &y vwoTwy X, W, deol mpdTov petapepboly els 1O wpdd-
Tov péAos kol ol dpor ol &ue§dpTnTor TGV &y vdoTwv.

Aa Tov kaTopTiopdy Tol &pifunTol EkdoTou dyvdoTou 6&
TOpaAEiTETal VOEPG)S 1) oTHAT aUToU ToU dryvddoTou kad B oA
{wvTan of Opor Tiis émopévns oThANS, EkaoTos Eml TOV Biarywvicag
amévavtt Tfis &AANS oThAns, Trapadelropévou ToU dyvdoTou Trov
TepiExeTal els Y plav 6§ aldv TGOV oTnAdY, &TO TO TpdTOV
B& ywopevov O deaupfiTan 1O BeUtepov. TlapovopaoThs elvan ) 6-
pifouoa Tol cuoThparos. TTy. "Eotw 16 ovoTtnua

0,3x+0,1y=1,2
2x=5¢y—5,6
MeTagépovTes GAous Tous Spous el TO Trp&TOV MEAOS EXOUEV

0,3x+0,1y—1,2=0

2x — 5¢+4-5,6=0
o " M 0,1-5,6—-(-5)-(—1,2 —5,44
TolUto dAnfeler dTav x= 0,3-(~5()~ﬁ2)-((0.1) l =175 3.2,
Li27-03EE a4
03.(5)—2.0,1) — 17 =%

AYSIZ TOY IYETHMATOS { e Ry
aX+By=y,

§ 130. "Avaxepodaiolvtes T& &vwTépw TapaTrpolpey T B
™v AUow évds EyypappdTou ouoTrpatos BUo TrpwToPabpicov £€1-
owoewv u¢ &lo d&yvwoTous eupiokopev v dpilovoav olrol. Kai
TéT1E, AapPdvovres v TreplrTwoty, kKatd T dmrolav 1) dpllovoa alTn
elvon 5= 0 8& Eycopey U™ Syiv 811 1O oloTnpa Exel piav povov Avay,
v dmolav duvdpeba va koTapTicwpey ko TOV &vwTépw unya-
viopov. (Maparr. 11).

*Emeita XapPdvopev v TepiTT@oly katd THV Omolav, 1) 6-
pifovoa ToU ovoThpatos elvanr pnSevikn xai eUpiokopev Tas Tiuds,
al émoifanr v undevifouv. *AvrikobioTdvTes TOTE els TO oloTnua
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TQ ypdupaTa pE TS TIPGS auTds, qveryvopilopey eUkdAws &v ai
BUo Eflocdoels &vdywvran es piav, omwéTe Eyopev dopiotiav, 7| &v
elvan dovpPifactor, OmoTE TO oUoTnua elven &BUvarTov.
"Eappoyh. “Eotw 6 ovoTtnpa Ax-y=2.
X+y=2A.
MeTagépovTes GAous Toug Spous els TO Tp@TOV péAoS, Eyouev
10 ioodUvapov oUoTnua  Ax+4y—2 =0.
x+y—2A=0.
‘Opilovoa ToU ovoThuaTos elven A—1.
lov. "Eaw A—15£0, 16 ovotnua el piav péumy Auo,
242 _ —2(-1)

W = g
242 20e-1) _
s e g e el 5

2ov. "Eav A—1=0, Té7e A = 1 kai 10 oUoTnua yivetan, &v Tedi
Gvti A 10 I, x4y=2 xty=2

"Htor 10 olompa évc’xyé’rcn gl plav povny Eficwotv :
TV Xx+y =2 kai &Anbelel éTav x—2—y Smou y oalbaipeTos.

Elvan émropgvass dodpiotov.

Hagatijonow. Tloodtns Tis, ds w.x. f A, 1) dmola SUvarar v
Aaupavn Siapodpous Tipas els piav f mepiocoTépas é§iowoers &vefap-
THTWS TOV TIUGY TAY &y vhoTwy, KaAETal TOPERLETPOG.

'Aoxfoetg

‘Opas mpoTn 273. N& Avdolv T& kérwd ovorhuata kal vd Siepeuvn-
fouv Bia Tag Blagodpous Tipdas Tou A :

a) AX 4 =2 9 Ax—2y= A 9 {x+(33\—1)\p=0
[ X+Ay=2A41 P { A-1)x—y=1 Apy—4x=A—4
5 [q;=?\+2x 9 [ x+y=1 L { AR2=Dx—p=2A
3y-A=x+43 Ax4y=1 2x—yp=»A-1
274. Tiva 1év k&Twh ovoudTwy Exour piav Ao, elvar ddpioTa i &buvarra;
X v
. Ix —5Sy=2 w [ 2x4 Ty— 4=0 w5+ ==1
3 2 B | Pib 2 4
—3x +5¢p=7 5x+21y—12=0
X +5y +21y Tu o g
X
y -3_+T=-—l . 20x — Py =3 ' _1+i=l
) 2x W €) | ax Py 2 BT)in & p
B T TR Dl i lextoy =op
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»Opas BevTépa 275 AUoaTe kai SipeuvhoaTe T& KATWTEPW TUOTHLATA

[ 2x-3y— 5p—a N [ aG—=9)+B(x+y) = dop
« { S P { (@—P)x—Py= oy
’ 3x—yp=2(a+p)? ; a(x—y+P)+p2= Py
") | se2(epr S8 B
. St y— 2Py(e 2B+ 3ay)
£) [X—d S y-p 4 IJH i aPy—2p*y + 3py*
ax+ Py = 2ap a(x—2)+ B(y-+ B2)—aB(at B)+ (a—p)*

4. TPAPIKH AYZIIZ ZYETHMATOZ
AYO INPQLTOBAOMIQN EEIZQIEQN ME AYO ATNQETOYE

. 3x—2w =6
§ 131. "Eotw 71O ovoTnua ¥ (1)
x—2y =4
AvovTes aiTO eUpiokopey x = 1, y = — —;— To onueiov, TO o-
Trolov TapioTavel TO (elyos @V Tipdv (1, — —;—), KeiTon £l EkdoTng

TGOV eUBaddy g ko g, T&S OTolas TraploTdvouv al tfiodoes ToU
ouaTnuoros. ‘Emopévess ai cuvtetaypéven Tol onueiov Tfis Toufs
M tév elbadv € kai g EmaAnfeiouv TO ovoTnpa (1).

*Apa B1&d vd AUocwpev
¥ & Ev ovotnua o Pabpol SUo
éflowoewy PETG BUo dryve-
OTWY  YpaPIKEds, &pkel va
eUpwUEV TGS CUVTETOYPEVAS
TOoU omnuelov T Toufs M
TGV eUBeIddY TGV TTapioTavo-
péveov UTO Tév Eflowoewy
ToU ovoTipaTos (ay. 12 ).

Eypapuoyai. 1n) “Inmedg
avaywpel Ty byv Tpwiviy
Gpav énd tob témov A, Sua
va petafiy eig tov B. “H-

&r ¥4 picetav Gpav Ppaditepov

Sy. 12 dvoaywpel éx tob B mody-

Admg SrevBuvépevoag Tpdg

Tov A Sud tol adrol Spbpov dig & immels. Iolav GHpav xai eig
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nolav dméatacty dmwo tob A 0& cuvavtndobv, dv 6 pev inmedg
Staviy 10 xAp. v dpav, 6 8¢ modnrdtng 14 yAp. ™v Gpev
xai ¥) andotactg AB elvar 35 yAu.

TMopioTdvopey Tas pas wé onueia Tol &fovos TGV X kad TAg
dmrooTaoels pE onueia Tou &fo-
vos T@v y (Tddv dfovwy Tepvo- 8
péveov évtalba eis O A). Aeyo- 35
pefa 6T éxdoTn  UmoSiaipeois a0
¢t ToU &fovos TGOV x B& Ta-
ploTaun  ypdévov  SiagipovTa

Kata | cpav THs Topakelpévng ]
Tns kad éxdoTn éml ToU W kot X
5 yAp. OUTw pera 1 dpav amo rg 0
TS Aoy LPNoEws Tou & ITrmels X
Ba eUpioknTon el Béov Tapl-
oTavopevnv Utro ToU M EyovTog

TETUNREVTIV 7 COp. Kol TETOY HEVN Y ‘wpoai

10 YAu., €véd 1 mopeia Tou Trar- Zy. 13

ploTaveTal UTo THS eUleia;, AM

‘H Béois ToU mobnAdTou kaTta TNy &voywpnaiv Tou '!'TC(plD'TGUETCIl
UTtd ToU onueiou A (6,5, 35) kai els TO TéAos 1 dp. petT’ avTtnv Imod
Tou N pé Tetaypévny 35-14=21 yAp. ‘H mopela ToUTou mapioTd-
veTan UTo TTis eUbeias AN. TO onueiov THs ouvavTioews TGV 8o
KivnTéov el ToU §pdpou AB TrapioTaveTan Uttd ToU onuelou P (7, 75
wp. 17,5 yAw.). “Apa 1) ouvdvnois & yivy els Tas 7 dp. 45 kai els
améoTaov 17,5 yAu. &mo 1oU A (ox. 13).

2) IModnhdmg dvaywpel T™v Snv mpwiviy Gpav éx témov P
SrevBuvépevog mpog Tov M Sravdwy 16 YAp. v dpav xai otad-
pwedwy mavrote émi 30N pevda dno mopeiav 1 wpog. Znteiton :
2"} moilav Wpav Ba éxn Savdoy 48 yAp. dmod tod P, B') moiav
Wpav ual eig molav dmdotacty &md ol P B& ouvavtnbn peé avd-
Toxivntov dvaywphoav éx tob P v Tnv Gpav 30h npwiviv,
To Omolov xiveiTal TTPog THY adTHy diebBuvay Savibov 40 yAu.
v Qpav

"Epyalépevor kabos xkai els 10 mponyoUuevoy mpoPAnua Trapa-
Tpolpev 611 & Bpouos ToU modnAdTou &md THs Sns dpos pEypr
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Tfg 615 ©pas TAPICTAVETA o ToU elBuypdupou TunuaTtos PA
(ox. 14), émou 10 P mrapioTével THY &pxny T &§ovwv. ‘O Bpopos
&md THS 6,515 Gpas péypl THS 7,5M5 Gpas moplioTaveTar U TOU
BIN kai &mo Tiis 8ng péxpn

M THis Ins dypas Ud ToU AE.

48 Fy—Z Ta eUBlypappa AB, T4,

EZ (mapdAAnAia ToU &fo-

vo§ TGV X) QVTIOTOIXOUY
TPOS TOUS YPOVOUS TV
otafpetoewy. OUtws 1)

)
=

6An Tropeiar peTa oTabiueu-

XtAtouerpa

"l /| oEwv ToU TTodnAdTou Ta-
] A /g proTdveTon UTrd Tiis TEbAC-
/ / ouévns ypanpiis PABIAEZ.,

10

‘H &mrooTaois 48 yAW. Av-
oTioTOIKEl £lg TO omueiov
. : E éyov TeTunpévny 9 -

Woat pas. “Apa v Inv dpav
B ey O TOBNAGTNS 48
yAW. &mo tol P.

‘H Tropeia ToU arrokviTou Sidetan Umod Tiis eUbeias HN, évé
Exouev H (7,5, 0) xai Tépver /) HN T TeOAoPEVIV Y PORUTY ElS
o onueiov N Eyov TeTpnpévny 8,5 dpas kai Tetorypévny 40 xAu.
‘Emroptveos 1) ouvdwvnots 6& yivny Thy 8nv cpav 30N els &mooTaciy
40 yAp. &md ToU TOTMOU P

Iy. 14

MpoPAfpata YPa@PLX@®Y HATACKEVAY

276. TlapaotoaTe ypagikés &l Tol avtol oxfuaTos Ta§ Topelas a') Evos
atrokiviTou kal wds dpafooToryias, P) wmas Seutépas dpafooToryfas kal pds
Tpitns. T ptv Blo mpdTa KivATd darycpoly ék ToU alToU ToToU P, T& 8¢ duo
&N &k Tob M. Té arokivnov dvarywpel Thy 13nv dpav 5A kal gbdver els 16 M
v 15ny dp. 57A pt orabusioes 5A, 4A, 2A, 1A els EagTov Ty EvBiaptowy oTa-
guév A, B, I, A, E. *H & Tou P dpatooroiyfa dvaywpoloa Ty 150y dpav 25\
@BAver eis T M &veu oTadpevoews Thy 16nw dp. SA. *H bk 1ol M dvaywpotoa v
13nv dp. 20A gB&wa el O P Ty 16nv dp. 457 petd oTaBpeloews 2A, 3A, 47, SA
els Tous BvBiaptoous oTabpous A, I, B, A. *H Tplim &pafoororyfa dvaywpoloa ix
Toi M Thy l4nv Gpav ¢béver els T& P hy 15nv dpav 55A perd oréBusvoty 3A
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eis Tov A, 'H &mooTaois PM evan 131 yAu., f) 8¢ Tdv évbiapiowy oTabBpdv &mo
Tou P elvan 51 yAu., 66 xAu., 80 yAu., 95 xAw, 122 yAu., xad al kwnoes UmoTifev-
Tan Spodai. Elpete ypagikdds Trou cuvavTdvton T& KivnTd &vd SUo kal vd yi-
vouv ai mpémovoar émaAnbeucers.

277. ’Ex 8Uo mpoowitwv 1o £v Exer 63 500 &py. 16 &AAo 125 000 Spy. Kot
£Tos Tou pév a’ aUfdveron TO Toodw katd 8 000 Spy. ToU &t P’ EAaTToUTon Kot
12500 &py. Mera mooa &t ol meprouaion 6 elvan foon ; N& AuBfi ypagixds xal
xal va EmodnBeudd] &1° UmroAoyiopou.

278. Avo modnAdTan A xal B dveryeopoly & ptv &k ToU Téou M Thv 8nw -
pav, & 8t ék ToU N v Inv dpav 484 xai BievBluvortan Tpds ouvdvTnow & s Tou
&Ahou. ‘O A ouvavtd Tov B v 11nv dpav ¢bdver els Tov N v 13nv dpav. "Av
&rdoTacts MN elvar 60 xAp., v& elpedfj & xpovos, kad’ 6v & B gBdver els Tov M
kal 1) TayUTng tkdoTou mobnAdrou. ‘H AUois v& yivn, ypagikés kol v& rahn-
Beudf) &1 ToU UroAoyiopol.

279. Mix Tpoyio8popikny ypopun AB prixous 8 yAp. SiorTpéxeTan koTd SUo
dvmiéTous gopas UTTd dpatddy, al dmoiar &vaywpouy dva 10 A Siaviousar 12 xAp,
T Dpav TeptAapPavopivioy kal TGV orabuelgewy. ‘H mpdTn dvaydpnots ik
16V A kel B ylveton ouyypévas Ty 6nu dpav. TTelomdpos dvaywpei & Tol A ThHy
8nv dpav 12A BievBuvdpevos Tpos T B pi ToaxutnTa 4 xAn. Thy dpav. Né& elpedi
a') méoas dudfas Ba ouvavtion Epyopévas ik Tou B, P') moom Guafan Epyduevan
Ex Tou A B& Tov guvavTiiooyr. ‘H Aais va yivy ypagikés kal f Eraddfeuois Aoyt
OTIKGS.

280. EUpete 1o onuelov T Topiis Tdv edBeiddv

a') 2x+4-3y=1, kai y—3x = 4.
) 0,3x+0,ly=1,2 »  2x—5yp+5,6=0.
v 0,4x+0,3y—0,45 = 0, » 1,6x40,4y+1=0.
o X=1 44 &
) = s »  x—2¢=0.
P e I e T BOHC ) » x=Ty=0.
3 7
aT') _1- - _27 = 2 » X4y=3

¥

5. ZYZTHMA EZIZQIEQN I[IPQTOY BAOMOY ME IIEPIEXOTEPOYX
TN AYO ATNQEITQN

§ 132. "Eqv Exwpev &v ovoTnua TPIGY E51000EwY TTpwTOPad-
Miwv pé Tpels dyvdooTous LY. TO
[ X+ 29 + 3w = 14
x4+ y+ w= 7 (1)
|3x+2\p—f—2co= 13
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Suvdpela va AVowpey aUTod pé piav &md T uebobous, Tas droiag
€yvepioaper. OUTw ué THy pébobov dmohoigfis B1& TAY dvmibéteov
OUVTEAEOTGOV &rradeigopey Tr.y. TOV X uetafy TEV Slo TPLWTWY ¢-
Slocoeov &Y (1) kod Eyopev :
2| x42¢p+3w=14
-1 | 2x+4y+ w=7

3+ 50=21

Eqv dvmikataoThowpey plav Tév 8o TpWTWY £§l0woEwy ToU
BobBévTos ovoThuaros (1), EoTw THY deutépav, wE THY ofteos EUpE-
Oeioav 3y 5w=21, mpokUTrTEl oUoTnpa i0o8Uvapov TPSds TO Sobév
T

x+2¢+3w = 14
3y+5w = 21 (2
3x+2y+ 20w = 13

"ATrodeipopev TOpa TOV X petaly THs TphTns Kad TpiTnS TéV

(2) xai Exopev
3| x+2¢+3w=14
-1 |3x4-2¢+20w0=13
4p+Tw=29

Auvdpeba va dvTikaTaoTHowEY THY TpwTNY f| TV TpiTnV
tfiowotv ToU (2) p¢ Ty mpokiyaoay dy+Tw=29. "As &vtikaTo-

oTHiowpey THY TpiTny Kad Eyopey T KOTWTEPW oUOTN U €39
looBuvapov mpods 6 (2) kal TS (1)
X+ 29+ 3w =14
3y+45w=21 (3)
dpy+Tw =29

MeTagl TGV TedeuTadwy Efiodoewy Tol (3) amaheipopsy TOV
Y kal eUpiokopey w=3, *AvtikaPioTdpey THY plav &k TV 8o Tedeu-
Tafwv ToU (3), éoTw THY TpiTnY, pE TV w=3 Kai EXOUEV TOKATWTEPW
aloTtnua (4)
X422y 43w = 14
3y+4-5w =21 (4)
w—3

T 6moiov elven iooBUvapov TPOS T& Trponyolueve. "AvTika®ioT pev
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TO o WE THY TPV Tou Els T Seutépay THY Efi0woEwy (4) kai eb-
piokopey TNV TIpNV ToU w=2. Téos, ¢dv Tas Tipds ToU w kad Y avTi-
kaTaoThowpey els T Tpdotny ToU (1) f ToU (4), evpioxopey elkd-
Aws kal TV Ty 100 x=1. "Apa of Twal TGV &yvioTwy elvat
x=1, y=2 kai w=3.

To dvwTépw oUoTtnua (1) Avopev xai 8t” &mahoipiis pé &vri-
kaTaoTactv o £6fis : Alopev Thy piav 1ol (1), foTw THY TRV,
ws TPos TOV Eva TGV AyvdooTwy Y. @5 Tpds X BeopolvTes Tous
GAAous BUo G yvwaTous. Oltws eUpiokopey THv ifiowaty

x=14-2¢p-3w (2*%)

AUTn pé Tas SUo EAAag eCiowoeis ToU (1) dmoTeholv ovornpa
igoBuvapov pods aiTd. THY Tipny TauTny BéTouey s Tas dAAas Buo
e§lowoels ToU (1) kad oUmws eUpiokopey Tas kaTwh SVo Eiodoeg

) —— 2(14-2y-3w)+ w+ w= 7
BE GUo dyvddoTous ! 3(14~2y—36)-+ 20+ 200 = 13
; . ) 3p+5w =21
Kal PETa TNV KaTdAAnAov Sidraliv { A4 Ty 98

Alrar pe v (2') &moTedolv oUoTtnua iooSUvapov Tpds TO
GoBév. "Ex 1@V Blo TeheuTaicwv dueoTépw EflocoEwy elpiokopey,
KOTA T& yVwoTd, TAS Tiuds TV W kai w, fitol w=2 kai w=3. 'Axd-
AoUBoos Tas Tipas ToUTwv dvTikabioTduEy £ls TV (2') kod ebpi-
OKOMEV TNV TIPMV ToU X = 1.

To 8dobtv sUoTnua (1) Suvdpefa v& Alowpev eUkdAws wal &)
draroigfis &y vewoTwy HeTaryElp1{opevol THv pébodov Tiis ouykpioews.

"Aoxnotig

281. AVoate 16 dvwtipw ovatnua (1) Si& s pedddou dmaioigis B ouy-
KPLOES.
4x—-5w+2p = 0
§ 133. "Eotw mpods Aow 1O cUotnpa | 3x+ 2w+ To= 28 (1)
X— w+2¢: 5]

A& v AMowpey TO oUoTnHa aUTd Buvdusda vd EpyooBiduey
s £6fis: TToAAamAaoialopev T& péAn TS pév TTpddTng eClodoews Emi
Ky, TRis 8¢ Beutépas émi k. kol TrpooBéTousy T £forydpevar kordr pédn,

WneionoiBrke amoé To ivotirouto EknmaibeuTtikrg MoAmkrg



156

pE TA pEAn dvmoToiyws ThHs TpiTns tfiomoEws, 6TE AauPdvopey TH
(4,4 3xe+ 1 ) x—(5k;—2Ke+ 1w+ (261 + Tk +2)9 - 28k, 5. (2)
AUt pé Tds BUo mpwTas, T.X. ToU 508évTos CUOTNHXTOS, G-
ToTeEAOUV oUoTnua {oodUvapor altou. "Av Btowuev Toov pt 0 Eka-
OTOV TV CUVTEAETTOV.TOV w Kal ¢ TTs dvwTépw Eflodoews (2)

5k1—2ke+1 =0

{ 214 Tkg+2 =0
xal AUovTtes TO oUoTnua aUTd s TIPS K, Kai Kg, €UpIoKOpEY

Ef o et
e i

Elodyoupev Tas Tipds alrds els ™y dvwTépw Eficwov (2) xai

(3)

£Uploxopev
K1 =

eUploxopev (— % —%—{— 1)x=—23194+5 kol x=1.

*Av Béowpey ToUs ouvTeAeoTds TGOV X kal @ TR dvwTépw efi-
ocoews (2) foov ué 0 ékaoTov, B Exwpev

[ 4K1“+“3K g+ 1=0
2K1+7K2+2=O
’Ex Tfis AVoews ToU ocuoThpaTos (4) ebplokopev

1 e
T BT T

*AvTikaBioTOVTES Tas Tipas abtds els THv (2), eUpiokopev

5 6 84
(_5_2_ +ﬁ+l)c‘°= 0 kal w=2.

‘Opoiws tpyaléueda Siax v elpegiv Tiis Tipfis ToU ¢ kai elpi-
okopey, &v Béowpev foov pé 0 EkaoTov TV OUVTEAECT@V TOU X Kai @

(4)

K=

- by 41,4+ 3ke+1 =0 (5)
TT]S (2)1 TO Wmuﬂ { SK1—2K¢+1 e 0
tk Ths AUoews 8¢ ToUTou eUplOKOHEV K= — %,Kg-:-—';_a Kol Té-

Aos @ — 3.

‘H pébodos alrn, 1) dmoia elvon yevikwTépa Tiis pebodou drmra-
Ao1gpfis dyvdoTou Bik TV &viBéTeov ouvTeAeoTAOY, BuvaTal va Eap-
pooff) B1& Ty AUov ovoTuaTos kal pé TEPIOTOTEPOUS TGV TRILV
dyviaTous, koAeiTan &8 ptBoSos Tol Bézout.
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§ 134. Ev TéAe Sid va Alowpev oUoTnpa p E610000EWY Tpw-
ToPabBuiwy pe p dyvdoTous, dmodeipopey petaby THs TpWTNS TV
dofeiodv kal EkdoTns TGV p— 1 &Awv Efiodoswy Eva kal TOV au-
Tov &yvwoTtov. OUtw TmpokUmTouv p—1 véan Efiocoers pd p— 1
dyvadoTous. AUTar pé THv TpdTny TV Boberody &moTeAolv oU-
oTnHx igodUvapov Tpds TO Sobtv. Els 10 olornua TolUro tpyals-
neBa Spolws AauPdvovtes Tds véas p— 1 Eflomoes alutoU &mod TTis
Sevtépas kai E6f)s. OUtw mpokUmrTouv p— 2 éflocoers pé u— 2 &-
yvwoTous. Alton pé Tas SUo TrpdoTas ¢§iocoels ToU SeuTépou guaT-
HaTos dmoTedolUv oUotnpa icoBUvauor wpds TO Sobév. Ofrw Tpo-
XwpoUvTes B& eUpowpev oVotnua ioodUvapov Tpds TO SoBév pé u
tiowoers. "Ex Tév Eioccdoewy ToUTwy 1) TeAeuTada 0 Eyn fva &-
yvwoTov, 1 mwpoTeAeutada SUo, 1 wpd alTiis Tpeis kol oUTw koh’
&6ns, ) 8¢ wpartn B& Exn w &yvdoTous. AUovTes THY TEAEUTaiaw eU-
pioxopev TV Tipfy ToU évds &yvooTou. Eiodyopev Ty Tipnv ToU-
Tov els THY Tponyouuévny Eicwaly kad AUopev alrThiv @ Trpds Tov
GAAov &yvwoTov, TrpoywpoUuey dpofws els THY duéows Tponyou-
pévny eficwotv kai oUtw kaB’ E€fis péxpr Tis TPAOTNS, 8Te eVpiokopey
TAS TiHAS SAwv TOV &y vaTwy

‘AoxYvoetig

‘Opas mpdTn. 282, N& Aufolv kal érainbeufoiv T& kéTwd oueThuaTa :

x+2y 1
e x—2y+ 303 =2
2X+7\V—Ilm= 10 5x+6w 20 w_zq;-}-';:_—ili = 4
a) jx;llt);+3m=3~115 B 3::245; g )1 w29 + 3x—typ——4
X Y- = i =
el phe 1 —2x+ 3p—4w =—8

3x+ 6y—2w+9% = 20
4y— 6x+5w—5¢=—5
2w- 3x+ 8y—3¢=-1
i el 9+ 10y + 30—6x = 24

0,5x40,3y=0,15
0,4x-0,2c0 ——0,22
0,3y +0,4w= 0,95

2x=0w ¢) ot")

X—y+w=7
&)

v Wirla AN B
Ofx+ $=v+F ot =10

‘Onds SeuTépa. 283 Na AuBolv Ta kéTwh ovomipara:
X+ ytow = o ax+y = (a+P)(at1)
x+oy+o = 3a B) { vw=y

a’)
X+ ytaw =2 X+ (o +P)w= (a +P)(atp+1)
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ax+Py+ yw=3aBy ax = Py= yw
BV owlw o= ol ap+ Py +ay
ol Bl Al X+t w= ey

Xtaly4w) =k X+ Ky Aw= o
€) L yHP@+x) =A or) | YKo+Ax=p
w+y(xX+y)=n W+ KX+Ay=Y

X+ 4w =
ax-+Py4yw =k
a?x - PRy Yo =k

X+y+w=0
ry { Byt (rra)y+ (et Bo=0 oy
Byx+ ayy+ape= 1

6. AYZIZ ZYEZTHMATQN AIA TEXNAEZMATON

§ 135. "Eviote mpds AUowv ouoThuoTds Tivos TPO TS Epapuo-
YTiS T@V yvwoTdv pefodwv uetayeipi{oueda TeyvdopaTd Tival oTn)-
piidpevor Emi 1Y BepeMwddY vopwy kai TV 18l10THTWY TV TRd-
§ecov. To elBos @Y TexvaoudToov alTdy Sév elvan dplouévor kai po-
vepoy 81t kdfe oUoTnua, AN ESapTaTan &k TR ouvnBeias kai T
Be€1oTnTos ToU voU Trepli THv AUgiv.

. % = ; 6 Tw=
OUTtw Tr.%. wpods Aoy ToU ouoThuaTos Erreot fo =230 (1)
X:Pro==06:8:3
‘ \ s 2 . a0 s X W [ i
Ypagouey Tas BeuTépas £§1owotls dog EER ¢ =% — 5 o o el-

vctli 6q.: Tw x+6\y+7w_ SlOE

= B TET T e — Ek ToUuTtwv eUpiokopey

ES g e R e R N R
6 5 LT 5 5-6 SR | B 5.7 5
To alrd dvewtépw oUotnua Suvdpeda vd AUocwpey kol s -
§is :
OfTopev %— = —:— = —C'Bi = T. 'Ex ToUtwv eUpiokopev x = 6T,

y=8T, w=31. Tds Tiuds 1@V Xy, BéTopev eis THY TpdTHY THY
Sobeiodov Eflowoewy kai eUpiokopev 61468147 -31=30 §

Sfh ey 604 1D

=30, 1= ®=% - OUreos Exopev X = 6T = 5 =3
2 16 2 G
\P:STZB.?S#:?J m=:3'r:3§=5

WnionoBnke amd To votirouto EKmaiSeuTikrg ﬂo)\lmzr']q



159

x+y=5
y+w=38
"EoTew mpds AUty TO oUoTnua wte= 9 (2)
¢ +T1=11
T+x=9

MpoobéTopey Tas £§iodoers kaTd péAn kai eUpioxopev
2x+ 29+ 20+ 29+ 21=42, &pa xX+y+wt+ot+T=21.

TTpooBéTopev kaTd péAn THY TPOTNVY Kai TpiTny TGOV E§I0coewy
TV (2) xod eUpiokopev x+y+w+e=14. T& upéAn Talrns deo-
poUpev &md T& rjs Tponyoupévns Kai eUpiokopev T = 21-14 f
T=1. Oétopev els Ty TeTdpTnV T =7 xKai eUpiokopev ¢+7 =11,
&pa ¢ = 4. Béropev els TV TereuTadav T = 7 kad eUpiokopey 74 x=9,
&pa x = 2. OfTopev els THY TV X = 2 Ko eVplokopey y = 3. O¢-
Touev els TNV Beutépav = 3 kal elpioxkopev w = 5

x4+y+4w=15

; x+y+T1=16

Eorw dxdun mpds Aoty TO oloTnua X+w+T =18 (3)
y+w+1 =30

TMpootéTopey kard péAn Tas tflowaoels ToU BoBévtos cuoThpa-
Tos kol eUplokopev 3(x+yw+w+T) =79, &pa

79
x+yt+wtT= 3 (4)
"Agaupolpev T péAn Tiis TpwTns TV Sofeicdv Efiowatwy &rd
; - AIE 79 79—45 34
Ta péAn Tiis (4) kol ebpiokopev T = = —15= =
"Agpoapolipey Td piAn Tiis Seutépas TV Sobeigdiv éflociaewmy &rd
st A 79
Ta TS (4) kai eUplokopev w = —732 —16= ———;4?': :%1
"Apaipolpey T& péAn Ths TpiTns TV Sobeicdy Efiochoewy dTod
T AL 79 79-54 25
Ta Tis (4) xad edpiowopey y = 5 — 18 = —— = .
Téhos dgaipoUpev &mod T péAn Tijs (4) T& Tis TEAsuTaias TV
Sobeioiiv kal evploxopev x = 332 —30 = '{9;10 = — %
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'Aoxfoerg
‘Opas wpaTn 284 N AuBolv T& kdTwh cuoTipoTa:

. . s i X_Y_©_ 9
) 6 3 18 ﬁ)(:: [ ¥yl @ By &
3x+ 2@+ w=34 el - % =2xy ax + Py + yw4-6¢ = g—
1 I a p ¥
l?+$*T§ =
1 1 1 @ p Y e
iRt b e e i s By BE= V=0
N v w RIS X Y @ ¥ di { ax+ Pyt yw==5
S Nt s
R e D g S T
Yo+ Xw+ Xy= 12xyw el ik 24 Loy = 2
7 § 3pw-4xw+ Sxy=15xyw ) 3x—2¢y+1 " x+2¢-3 12
4yw-3xw+ 12xy= 13xye I SN e
x+2¢—-3 3x—2y+1 12
XY _,
X+ a4 aw+ o =0 Sxt:lw 3x+ Ty = 23xy
3 x4 By Brao+ B =0 ) 3\;:-503:7 1) § 3w+8x = 38xw
X+ yy+ y2oo+y* =0 i Sy— 6w = 2yw
oI 0

‘Opds SevTépa 285 Alcare td kartwdh ouotipara:

(0 + x)p—(w—x Jv=2yew
(x+y)v—(x—y)p=2xw
(y+)p— (y—w)u=2yx

(n+v)y—(p—v)w=2pp B

l (p+ W)x—(p—u)y=2vp
%
(v+p)o—(v—p)x=2pv

o LR rel. . SRR L A
{3yt 2xw—xy= Xyw ,2:{—}:-;3&4.0 2xg3m 81

y{ 30weo+ 12xyp—18xw = 13xyew §%)
18xy+ 24pw—42xw= S5xyw

2x+3y Sp—4ew ]

o M

3 (&%) -5
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‘Opds TpiTn. 286. 'Efnyfoate Thv Siepeuvnaty ToU ouoThuaTos
ax+py=7y
axX+By=7Y,
YPaQIkéds, fiTol Ti onuaivel yewpeTpikdys TO 6T1 TO gvoTnux Emdéxetan plav Abay,
&meipov TAfBos Alcewv 7| 6T elvan &BUvaTov.
287. Ti onuadvel yewpeTpikds 1o &Ti Tpels Efiocoers pt §lo dyvaoTous X
kol EmaAn@edovTtan 1 Tas oUTds Tiwds TV dyveoTtwv alTdy
7. IPOBAHMATA IIPQTOBAOMIQN EEIZQIEQN
§ 136. Aéyouev 6Tt TpdPAnuE T1 elvan TpwToPabduiou ouoTh-
HaTos s Tpds Buo 1) TeploooTépoUs &y vwoTous, &v ) AUals cToU
dvdyetan el THY AUov ouoThuaTos TpwToPabuiey Egiocoewy ue
BUo f) mepioooTépous &yvdoTous. Ak THY AUCIV TOIOUTOU Trpo-
PAfuaTos oxnueTilopey Tas oot adTol émi Ti) Paoer THY Emi-
ToyudTwy, AUopev TO cUoTtnue oUTédv xal E€eTalopev, &v N Avols
TAnpol Tous Treplopiopous ToU TpoPAfjuaTos, iva alTtn elvan BexT.

I. TPOBAHMATA ME AYO AINQZTOYZ

a’) "Av 6 A 8doy 10000 Spy. eig Tov B, 8& &xpy olrog TpL-
nAdoix tob A. 'Edv & B 8oy 20000 Spyx. elg wov A, Ba Exp
6 A SunAdoia tob B. Ildoag Spy. &xet 6 xabels ;

Heprogiouds. Of [nroUpevor dpifpol mpémrer v elven BeTikod.

’Edv pé x TapaoTiowpey Tas Spay. ToU A kal w Tas ToU B, Sco-
on & 10000 8py. & A els Tov B, T& pév dmopévovta xpripaTa els TOU
A 8& elvon (x—10000) Spoaypad, T& B8 ToU B 8 elven (w+-10000)
Bpaxuad kai 0& Eycopev 3(x—10000) = y+10000.

’Eav & B Baon 20000 dpy. eis Tov A, 8& elvan x 4+ 20000~
2(y—20000).

o . [3(x—10000) = w+ 10000

ST GUOVEN TOLOHOTIURL s L s000 - 91 50000
&k Tfis AUozws ToU dmolou eUplokopev x = 28000 Spy., w -~ 44000 &p.
kai 1) AUois elvar Bex).

B') N& ebpebf Sudvjprog &piBpdg tob émolov v &Bporopa
tdv Yneplwv elvar 10, éav 8¢ dAAdEwpey tad Yypla tou v
npoxiTTy TO TeumAdotov Tob GpiBpob.

Hepropiouds. “Av pt @ TapaoTiowpey 16 ynelov TéY SekdSoov
kol pg T X TO TGV povddwv ToU &piBuol, & dpiBuds 8 elvan 10yw-x,
T& 8¢ x wad p pémer va elven dxépaior povoyrigion ) 0.

11
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Kata 1& émrdypora 6& Exwpev 1O oUoTnua
x+y =10
10@+x =3(10x+y).

&k Tijs AUoews ToU otolou elplokopev =8 11—8- x=1 g ‘Etropévads 1

Abais &oppimreTan, fiTor TO TpoPAnua elvon &Buverrov.

Y') Ado xivnté dvaywpolv cuyypbvuwe éx Tod adTod onpelov
xal 8& &néyouv Td & Tod dAhov 12 pérpa pév dav xivnBodv éri
12° mpdg v adThv popdv, 204 pérpa 6¢ &av npog dvtibéroug
popdg. Mban elvar ¥) Taydmg xabevds ( xivoupévwy dpaiie ) 3

"Eotw x péTpa 1) TayUms ToU o kal ¢ 1) ToU P’ kot Seu-
TepOAeTTTOV. MeTar 126 10 o 8 Siorrpéfn 12x p. kad TO B’ 12y p.
7 8¢ dmwdoTaois cUTd O elven (12x—12y) . v Exouv Thy otrmy
kad (12x+12¢) p. tav v vriBetov. Kard T& émtéypora 8
ExwpEy TO oUoTnHa

12x— 129 = 12 ; x—y= 1
12x 12y =204 fi 10 loobUvapov S i1y

"Ex Tis Aoews ToUTou elplokopey x=9 ., =8 u. kol 1| AVoig
elvan Bext.

§') "Exet Tig olvov 8o moothtwv: Tijg v o ¥ Sxd Tipd-
Tai a Bpy. Tiig 8¢ P', P Spx. Mboag éxdbag mpémer v& A&Py ¢E
éxdotng motbtyTog, Mate v& axmpation xpdpa p SxdSwv TULWD-
wevov y bpy. xat’ bxdv ( ywplg xépdog § Lmulav ) ;

"Eotew ST 6& A&Pn) x OkdBas €k Tis TpidTs To1dTNTOS Kad W

s ; i puy X+y=u
& deutépas. O& Eywpev T V@S TO ovoTnua
U il X B T x4 py = yu
"Ex Tfis Aoews ToUTou eUploxopey x = Q;EY)—'-": Y= (—Y—E_-a »,

Aepeivnois. “lva Umépyn pla uévn AVoss, mpéma P—a 5 0 A
P # o Kai &v elvan B) a, mpémer vé elvon a y ( B, doe of Tipad Tédv
% xed p va elven BeTixad. "Av elvan B (o, mpémer v elven By { o, Bi
TOV aUtdv Adyov. "Av elvan P=a, TO mpéPAnua elvar &SUvartov:
&Mws Te TOTE BEv Buvaran v ylvny Adyos mepl plyuaros:

'Ev yéver 81a v& emibéyxetal Ao 1o mpdPAnua, Tpémer v lvan

Pyda A B(ry(x
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288. Tleubiov Aéyer els &Aho: «’Edv pol Swons 1o fmov Tév pfjAwy cou,
& Exw 40 pijda». To &\Ao dmovTd : « Ads pou oU T fjpiou Tédv Bikdv gou, Bik
va Exw 35». TTéoa pfida &xer kobév ;

289. N& eupeBoiv SUo dpiBuoi, &k T@v dmolwy & o elvon TpimAdotos Toli B
kel T BrmAdaioy Tou o pelov TO TpiTAGoiov ToU P’ va looUTon pk 42,

290. Né& eUpefiolv SUo &pibpol Totolrol, daTe To BimAdoiov Tou mpaTou peley
TO TPITTAdoiov ToU Beutépou v& looUtan pt 5 kal Td BimAdoiov ToU mphTou pefov
25 v& looUton pi TO BekamevTamAGoIOV TOU BeuTépou.

291. ‘O “lépwv TiV Zupokovody EBwKE V& TOU KOTAOKEUAOOUV OTEpavov
&rd ypuodv Bapous 7 465 ypap. “lva eipn & 'Apxiufdns, tpwtnlels pfws & ypu-
ooyéos &vrikatéonoe Xpuoov B’ dpyUpou, Epubioe Tov oTépavov els UBwp kel
éxaoev oUros 467 ypap. Tou Pdpous Tou. lNvwoTou Svros & & xpuods xaver elg
TO UBwp T& 0,052 kel & &pyupos 0,095 ToU Pdpous Tou, ooos fiTo b Ypuoes Tou
OoTepavou kai Trogos & apyvpos ;

292, Aibe1 & A els Tov Bp Bpay. kai Exer & B SimAdoia Tou A. Afber & B els Tov
Au Bpy. kal Exer & A BrmAdoia ToU B. TTdoa elyev fxaoros ¢§ dpxiis ;

293. AUo ximtd dméyovta a pétpa petafl Twv kiwolvran ducAdds kal dv-
TiBkTos &vaywprioavta ouyxpoves. “Otav petd T SeutepdAemrTa ouvnvrhBroav
TO v elyev Siorpéfer P péTpa TreproodTepa Tou &AAou. MMolas TayiumTas elyov ;

294. ’Ex 8Uo Témwy dmeydvtov o piTpa dvaywpolv ouyypdvws Slo kivmTd
KivoUpeva Spoddds. "Av ptv kivoUvtan dvmibéTes, ouvavt@vron petd A, dpas, &v
B¢ mpds THY aUThv gopdy, ouvavTdvran PeTd Ay dpas. Molas TayiTtnTas elyov ;

295. a &vbpes kai yuvalkes EmAfpwaav dv SAg P Bpy. 'Ex Tdv &vbpdiv &
kaoTos ETAfjpwoe Y Spay. kal tk TGV yuvaik@v ékdon & Spx. Tléoor ficav ol &v-
Spes xal mwoéoo al yuvaikes ; Mepikt) meplmTwols a=6, p=260, y=50, 5=30.

Il. TIPOBAHMATA ME TIEPIZZOTEPOYZ TQN AYO AINQITOYZ

§ 137. «’) Na& edpedij Tprdiprog dpiBpdg, tol dmalou d &-
Bporopa T@v Yneplwv elvar 21 xal Tod d0polopa TdHV dxpwy Y-
plwv dinAdolov tol peoalouv- édv dAAdEwpey td Ynepla TdV
éxatovtddwy xal Sexddwy tou, & dpdpdg EAatrdverar xatd 90.

‘E&v p¢ x mopaoTtiowuey 10 ymelov T&Y EkaTovtdSwy, pi W
T&V BexdBwv xad pg w TO TGV povddwv (Evd T X, W, w Tpémrel v&
elvan déponor Berikol povoymeior ), & &pibuds moapioTdveTon i
100x 4 10y + w kal 8& Exwuev TO ovoTnua

X+y+w=21
X+ w=2y
100x- 10@+w—90 = 100y~ 10x+ ¢,
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¢k Tfjs AUoews ToU omolou eUpiokouey x=8, y=7, w=6. *Apa &6 In-
Toupevos G&pifpos elvan 876.

B') 'O A xai 6 B pali épyaldpevor tedetwvouv év Epyov eig
5 Wpépag, 6 A xai 6 T €ig 6 Hpépag, 6 6¢ B xai I' eig 5,5 Huépac.
Eig méoag Apépag nabeig pévog twv A, B, I' Ovartar va éuteréoy
o Epyov ;

[levtopioucs. O {nToUuevol Trpémel va elvon OeTikod.

Adoi;. "Eotwoav x, g, w ol [nToUpevor &pifpoi. ‘O A els piav
fipépav B& éxrehéon TO i ToU épyovu, & B 1o % K SRR 0 —i)—-
"Apa of A xai B ey piav nuépav ékteAoly TO %+ ——\:—;TOG Epyov kai
aUTo elvon foov pé :]_) abTol. Mot &eoU eis 5 fluépas éxTeAoly TO
gpyov, els piav Muépav ékteAolv rd % ToU Epyov. “QoTe Eyopev

1 1 1
—+ Fel

‘Ouoiws Epyalduevor elpiokopey TO oUoTnua :

1

(1)

[0 Byl 8

1
]
1
)
1
@

+ 4+ o+

o
wvn

x
s
X
1
L 4 s

MMpooéTovTes TS dvewTépew éﬁlocbcas Kcrrd HEAT) kal Sraipoliv-
1181
= 660
‘AgaupolvTes &’ alUrTfis TV -:rpmmv T&v (1) ebpiokopev

o "Apa oo=6—6-9=132

Tes T& Efarydpeva Bik 2 eUpioxopev ——+ —|—

1 B
w

HepoBrAparta,

Ouds wpdTn. 29. Tpels &vpwmor elyov Toody T YpnudTwy éaaTos
Kkal guvepwYToay KaTd geipdy v SrrAacidoT kabels T& XpripoTa TV &Uo EAAwy.
Els 16 Téhos elpibn Exaoros ut 1600 Spy. Ti mwoodv elyev éxaoTos kot dpxds ;
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297. Tpeis &vBpwmol fydpacay kriipa dvti 64 000 dpy. ‘O mpdros Ba 1
&UvaTo v& TAnpdaor SASKAnpov TO Togdv, Gv & Beltepos Tol EBIBE T& %-
Tév Sowv elyev. ‘O GelTepos Ha NdUvaTo V& TANPWOT TO Togsv, &v & TpiTos

- B % 4 i G . PO \
Tou E818¢ T& — TV IB1k&Y Tou. ‘O TpiTos Bid va TAnpwon, TOU EAAEITTE TO

9

= X o TV P vonid . S ?
fiHiou TéY Sdowv elxev & TpdTOs kKal TG — ThY Sowv elyev & BelTepos. TMdoa

16
eixev EkaoTos ;

298. Tpeis yuvaikes TwAouv abyd. 'Eav 1) wpwoTn €618 T % Kai ) TpiTn TO
1-1-3 TéY 1Bikédv Tns els THY SeuTépay, B elyov kal &l Tpels TOv avuTov dEiBuoy al-
yé&v. 'Eqv kal ol Tpels £6 dpxfis elxov 360 alyd, méoa elyev ikdoTn ;

299. N& ebpebf] Tpiynglos &pifuds, ToU omoiou TO &bpoioua TV ynpicy
elven 17, 16 yneiov Tév éxaTovtdduwv elvan BrmAdotov ol yngiou TdV povdadwy,
kal 6tav &eaipedj &m’ aitol & 396 eUpioxopev ToOV &p1BPSY TOV TpoKUTTOVTX
81" tvadhayfis TéY wneiwy Tou. Tloios elvan ¢ &pbuds ;

300. Na& elpefiolv Tpels &piBuol ToloUTol doTe & wpdTos kal T fHimddpoiopa
Ty §Uo dAAwv va elvon 120, & 8¢ Selrepos kai TO SékaTov TEpTTTOV Tiis Sragopds
ToU TpiTou &mwd ToU TpdyTou v& looUTan pt 62, To 6t &Bporgpa TGV TMGY v fool-
Tan e 190,

‘Opds devtépa (Mégopa). 301. "Exer mis kepdharov 54 000 dpy. xod
65 000 8py., AapPhver bt kat' ETos Tokov 3 840 Bpy. xai & TéY Vo, "Eav 16 Tpdd-
Tov krokileTo Tpods TO EmrTékiov ToU Beutépou kal dvrioTpdguws, B& EAdppav:
55 Bpy. TepiogoTépas s Tokov i mpiv. Tela Td émiTéxia ;

302. Toodv 8100 8py. va uotpacti els Tpia mpbdowma, doTe T& pepidia T
piv o kal P’ va elven 2: 3, Tév 88 P’ kal ¥y’ 3: 4, MMola t& pepibia ;

303. *Ayopdler Tis BUo ldn UpaopdTwy, tk ToU piv mpdTou 5 p. kk BE Tol
Seutépou 6 p. &vri 1220 Bpy. 'Emedn o Eumopos EviAAafe t& BUo €ldn, Enwic-
6n & dyopacths 20 Bpy. TMéoov éTipédTo T6 péTpoy wabevds eious ;

304. Avo Buvdpels évepyouoar £l Tou aUTou omueiou dpoppdTws piv Eyouv
ouvicTapérny 16 kg, dvmippédmraws &t 2kg. TTéon elvan 7 évraois kabemds TolTwy ;

305. ‘O A Atye els TOv B @ 865 pou 10 Ex Té@v pidwy oou kol B& Exw 1,5 Tédv
{Bikédv oou. ‘O B &mravrd : 565 pou 10 & Tév [Bikédv oou, Bid vé Exw TeTpamAdaia
TV 18k cou. Tléoa elyev & kabels ;

‘Opas tpiTn (Kivfoews). 306. 'Ek BUc onpeicwv dmexdvrwv 1500 .
dvarywpouv auyypdvaws BUo kimTd opahds xal dvmiétes kivoUpeva, “OTav ouv-
nvrifnoav 16 mpdTov elye Siarpéfer 300 n. meproodTepov ToU &AAou. Toiog elvan
S Aoyos TRV TaYUTHTWY TWV ;

307. 'Amo Blo ToTwv AmEXOVTWY § 1 dvaywpoUy BUO KT KXl ouvavT&v-
Ton petd T,8. "Edw piv nifaveTo f) TayUTtns Tol mpiTou Kot A%, 1) B¢ ToU Beu-
Tépou NAaTTWVETO KaTd A%, 8& ouvnvTduro petd T,8. TMolon elvar al TaydTn-
Tes aUT@v ; N& yivy Siepedvnors.
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308. *Amo T@v bxpeov Téfou kUkAou 459 kwolvtar Em alTol SUo kivnTd
dvmibéTes kal ouvavt@vran peta 38. 'Eav kivolvtan mpos ThHY alThy gopav cuv-
avt@vTai peta 58. MMéowv poipdv Tdfov Braviel ké&be kivnTov els 15 ;

‘Ouas TeTdpTn. 309. N& elpedij Siyrigios &pibpds, Tol émofou 10 wn-
piov TGOV Bexdbowv elvan Blo TpiTa ToU T&V pov&dwy. "Av ypagouv Ta whgia al-
TOU KaT' dvTioTpogov T&Ew, mpokUtrTel &piBuds kot 18 BEYOAUTEPSS TOU.

310. Né& ebpedij Tpwyngios dpifuos mepiexopevos petafy 400 kad 500, dote
70 &poropa TGY ynelwy va elven 9. "Av dvmioTpagi ) Tafis TéY ynelwy Tou,
TpokUTrTEl &pifuds Toos pE TpidkovTa Ef TecoapakooTa EPSopa ToU &pibuol.

311, N& edpedij Tpiytfipios &pifuds, Tou dmoilou TO piv ymeiov Tédv Ekarov-
Tabwv elvar 1O TpiTov TOU dbpoiouaTos TGV BUo dAAwv, TO BE TV Bekdbuwv elvan
TO fljuou Tou dfpoidpaTos TG BUo &AAwy. "Av ypapouv T& ynela Tou kat’ &vTi-
oTpopov T&Ew, TrpokUTrTEl &pifuos kata 198 peyeiTepos clrou,

312. ’Edv mapepPdhwpey petall ToU ymeiou T&Y povébwv kol Bexdbov
Siyngiou &piBuou 16 4, To &Bpoicua @Y Buo dpBudy elven 604. 'Edv Bicnpéawpey
Tov Belrepov &pifudv Bia ToU wpwTou, eUpiogkopey TnAikov 9 kal Umdhormov 34
N& ebpeBii & &piBuds.

NepiAnyig nepiexopévwy Kegalalou IV.

‘Opropog cvotipatog éElowoewy (oUvorov SUo ) meplocoTé-
pwv Eflomoewy, Tds dmofas émodnBelouy af cirad Tinal TGV &y vdd-
oTwWY).

‘Optopdg Thg Adgewg ouoThuaTos EEiowmotwy.

‘Optopdg looduvapwy ovemudtwy (&v waoa al Aloeg of-
oubryroTe £E olrddv elven AUoeis kai TGV EAAwv oUOTNRATWY. ).

"Is16tnTEg TOV cuoTHudTWY.

lov T& ovoThucTra D RSBl = By
et X N= Ba A:l == Bl. A1+An = Bl+ B!
elval ioobuvapa.

2ov T& ouoTipara Y.
A(x,y,@) = B(x,y,0), x=¢(y,w), Mxy,0)=A(x,y,w)
A[ ‘l’(%ma)a%w] o B[ q’(‘P:W)-‘-P:w]a = (P("le)r
I [e(yw)y,w]= Al p(y,®), y,w]

glvan fooblvapa.

‘Opropdg Pabpod ovothpares éElowoewy (s TPOs ToUg
&Y VGOTOUS Tou ).

AUais ouoTthuaTos SUo Efiowoewy pé SUo dyvaaTous ' Pa-
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Buol (uéBodos &moroipfis Bid TGOV &vTiBéTwV CUVTEAETTGY Ay veo-
oTov, &' duTikaTaoTdoews, 51 ouykpioews ).

ax+Py =y

Algpevnois ToU ouoThpoTos
¢ X+ =¥,

X= YELj_YiE_

"Av af;—op =0 pia Aoig ap—af
o

i ap—ap

"Av afy—oup=0 15 oloTnua elvan N} &Buvarov fi ddpioTov.

Ti évvoolpev drav Aéywpev « dnadeipopev &va dyvwaortov
Y. perakd §bo éElowoewv n.

‘Opopdg tijg mapapérpov pds EElodoews, YpnoIPOTOINGIS
aUTiis B T Biepeivmorv tflowoews fi ouoThuaTos Eiodotwy.

Fpapud) Aboig oveTiuatog SVo mpwroPabpiwy EEledcewy
pe 8vo dyvdatoug ( kaTaokeun TV TaploTavopévwy elBeddy kal
Tour) aUTdVY. )

Adoig ovatipatog pé v pébBodov Tob Bézout.

Avorg ovotipatos i éElowoewy mpwTou Babpod pé w dyved-
otovg. Avols ouoTnudTwy o Pobpol pé TexvdopoTa.
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KE®PAAAION V

A’. TIEPI TQN PIZQN ZXETIKQN APIOMQN

§ 138. Koolpev Sevtépav, Tpimy,...., vieemv (§j viooTiig Té-
Eewg ) pilav Sobévros &pifpol, Tov &pifudv, & omoios Uyouuevos
els v Beutépav, TpiTNY,....., viooThv BUveguv Bider TOv BobévTar.

THv Beutépav*, Tpimy,...., woo-mv pilav éuog &rmroUTou dpif-

poU r.x. ToU o oupPorilouev pé Vo, ch, ch kai elvon kord TOV

dpiopdy (Va )=, (];c"x P=aq,...... (Vc; }'=a.

Td oUuPorov V Aéyetan pléy, 1 Ut cté TO0GTNS DmbppL-
Log moodTng, & Bt &pifpds, & omoios Bewvier THY T&G THS pilns
Hs Uroppilou moodTnTos, Aéyeton Seixtng thg pilng. OUtws els

v
v TapdoTacty V « Uméppilos wogdtns elvar TO o kad Befktng S v
Eis Thv Terparywvikny pilav évvoeitan Belktng & 2.

Pila Tis Aéyeton dpriag f) mepurtijg TdEews, &v 6 Belktng aU-
53

iis elvan &pibuds &pmios T wepiTTés. OUTeos ai pifon Vo, Vo elvan té&-
]
Eews mepiTTis, of 88 Vo, Vo, Vo elvan Ttégecos &prics.

1. IAIOTHTEZ TQN PIZQN

§ 139. ’AmoBeikviouev TpidTov THY £Efis PonbnTikAy TPOTAGLY.

"Av ai piootai Suvdpels SVo dpoohpwy dplbpdy elvar loat,
oi &pibpoi elvou ioot.

* ‘O Rafaello Rombelli 16 1572 s 10 PipAiov Tou « Algebra » Exape

ypfiow tév J=a, — J—a.
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AoTi, &v ey elven ot = B¢, drou p elven dxépaios kai BeTikos
kal «, B dudonuol, Ba Exwpev ot Br =1, f
(-g- "= 1, &pa o =1, &poU - elvan BeTikds, Kai ouvemds o = P.

§ 140. o) IIag Betindg Gplbuog Exer 8o pév pilag dpriag
takewg dvtifétoug, plav 8¢ mepirtiig TdEews ( Oetinnv ).

AT & Evds piv BeTikds T dpynTikos &piBuos Uwoupevos elg
&pTiav BUvamv 5ider E§aryduevov Bemikow GpiBuov, Eved &’ ETépou
povov BeTikds &p1Bpods Uyoupevos cls TrepiTTHV SUvouy Bider E§oryod-
pevov BeTikdy dpifpov.

Ex Tév 8Uo prldov wds dpriag TéEews BeTikoU Spitpol, 1) Oe-
TikY) oupPoAileTon xoT& ouvBrikny pé TO olkefov Pilikov &veu Trpo-
ofjuou, 7 B¢ &pvnTikh pé TO aUTd Pilikdy Exov &ploTepd TO TPO-
onuov — OUtw, &v o elvon BeTikds &piBuds, 1O oUpPoiov YV« on-
paiver : 1) BeTikny TeTpaycovik pila Tol a. ‘H &pvnmixd TETpywIKn
pila ToU o oupPorileTon pé T — Ve

B’) Mag dpvnrindg dpiBupodg Exer pwévov piav pilav meprrriig
tdEews, dpvnTinny, oddeplav b¢ dptiag TdEews.

Aiém povov &pvnTikds &pibuds Uwoluevos els TepiTTHY Suvapty
5ide1 §orydpevov dpvnTikov &piBudv. Ev@d oUdels &k TV yvwoTdv
&p1Buddy ( Bemikds 1) &pvnTikds ) Uyoupevos els SUvapv &ptiav 5iber
éEorydpevor dpvmmikdy dp1Bpov.

3

*Eotw my. | V=8. AU elven —2, &B16m elvon (-2 = (—=2)(-2)
3
(—2) =-8. Tlaparnpoluev Suws &TI ;Ivm V8 =2, &dém elvan
3

28=2.2.2=8. ‘Emroptveos Eyopev V—8=-V8.

‘H elpeois Tfis kupikiis pigns &piBpol EBnuoupyndn katd T& péoa Tiis 515
txarovtasTnpidos . X. kupiws &md THv dvalfiTnow Tiis AUoews ToU TpoPAtiuaTos
Tou BimAaciaopol Tou kUPou, TO dmolov koAsiTan « AfjAiov TpdPAnUa », dnAa-

3

&% Tiis eUpéoews ToU x, doTe va elvan x*=2a® fj x =« V2 ked Tou TrpoPArfua-
Tos Tiis TpixoTopfotws Wds olaobfimoTe ywvias. T mwpofAfuara alrd  kabox
kal TO ToU TeTpaywviopoU Tou kikhou, &rmoydAnoav &x1 févov Tous pobnpa-
TikoUs Tiis ToAands Eroyiis, dAAG kal ToUs TéTE popewpévous kUkApus, i TAfov
5¢ kal Saofjpovs pofnuaTikols SAwv T@Y Tponypévwy, Xwpdv. ‘Amebelyfn &
T& TpoPAfuaTa ard Stv elvan Suvarrdv vd AuBlolv pt poBnpoTidv dxplPeiav xal
péAioTa pévov pt v xpnowomoinow T@v kuplws yewpeTpikdv Spydvawv, ToU
xavévos kal Tou BiaPriTou.
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"Ex ToUTou kol &AAwv Spolwv TopaBeryudTwy ouvdyousy STi:

‘H plla meptrriic tdEews dpvnTtinod &piBpod, elvar dpvnting
xal droddTwg lon pe v pilav tig adTig TdEews Tod dvtioToi-
xov amoAvTou dpLbpod.

'Aoxfoerg

313. Acifore 6T oo pifa Tis 1 elvar +1 | —1. Awari ; Tldoa pida Tou 0
elven 0. Awari;

.

314. EOpete & Efaryoueva tav V9, V36, V +125, V+64.
3

315. EGpete T& 3—)4, at}e?, at}p.

316. ‘H lodmns Vo= a méte elven &rpiPris ; Aati ;

317. “H loémns V(o2)* = a2 elvan drxptﬂns xcxi Brarl ;
318. o) Edpete 16 éf;c:yowzvov Va+ V16+r_7_v 39
‘Opolws T&: ') V4+ VB -Vi6, ¥" V27 V 32, &) V(uw
¢€) Vxiyt, o) V36+V~8. g) Vi25-V64, n') 3+V2)3-V2), ) vscz*.

§ 141. "Iva pila &moddTouv &piBpob VYwby eig Sdvapiy,
dpuel va VPwhf A \‘)népptljog nocémg eig ™)v dVvvapy TadTyv.

Aéyopev SnAndn & elven (Vu )P = VuP (1) Aiém &v Tas Tapa-
oTdoEls aUTds Unypwowpey els TH p Blvapy, eUpiokopev éfayopeva foa,
&pa kai ol &pifuol avrroi (s dpodonuor ) elvan iool. TTpdypam elven

| Boou [ n 190
[aray I'~rar-lda] - w (o r-o.

Haparijpnow. ‘H dvwtépw iB1dms Bév &Anbeler &v wpokerTan
Bia v dpvnmiknyv pilav ékdorns dprias TéEews BeTikol &pi1Buol.
Aidm TéTE, &v Uypwbi) 7 plla oy els dptiav BUvapy ylveton Be-
TikOS &piBuds, Evdd &v Uywbi uévov T Utréppilov el oty THY
Suvoguy, pével dproTepa Tol pilikolU TO TpéoTUoY — Kal ExoupEV &pvn-
TiKOV &TroTéAsopa.

Katwrépw v Onéppilov mocdtta B Lrobérwpev Betinv,
& Tidv 8o 8¢ pll@dv éndotng dpriag tdEews BeTinod dpiBuod Ba
Bewpobpev pébvov T™Hv Betuchv.
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§ 142. "Av eig Tov deixmv Tig pilng xai tov ExBémv Tijg
duvdpews Hroppllov moadmTog ( Betixdis ) Omdpyy xovdg Taps-
Ywv, duvdpeba va Tov mapareidwpev.

3.2 )
Ty elvor Ver? — Voo &v a)0. Aémt inyolvres T& péAn Tijs i06-

TNTos avTils els v 3:2 SUvapiy eUplokopey foa Efaydpeva, &pa Kkai of
32

&p1fuol alroi s opdonuot elvan fgor. Tlpdypar Exopev (VW‘)”

] u u
=as2 ki (Y ab)*2=(ot)t=a"2 ‘Opofws Exopev Y ari=(Vor )'=o".
Kai &vTioTpdpws :

Avvapebo va moAllamAacidowpey Tov Seivtmv Tig pilng
xai Tov éxBétnv Ti¢ Umoppilov mooémrog ( Oetixiic ) émi Todv
avTov dpibuév.

‘H &mddafis Tiis iB16tnTos arrfis yiveran, 6mes kad THs mpon-
youuévns.

§ 143. "Av elg Thv Ondppilov mapdoTacty dmdpyy Tapdywy
Betindg pe éxbétnv Srarpetdv Sid ol Selwtov T pllng, 8U-
vatal va éEayBf] odrog éxtog Tob pilixol, &eob & éxbétng bi-

atpedf) Sid Tob Seinrou.
. | T .
T.x. elven Vo P=a-V P &va)0.A16m1 Exopev (Vo P)¥ = -p kai

n mn
(aVB ) =a" (VB M=ac"p. Kai &vmoTpdpws :
Hapdywv Tig Betindg éxtdg Tob pilnod Sbvarar va eloaydi
évtdg adTob, dv VYwb elg Thv ddvapy Ty dpilopévny Snd Tob
Selxrov g pllng.

J— — ® F —_—
M x. el 3.V2=V322=V18, aVp=Va"p xaif &mwédeatis
yivetar dpoiws, s &veoTépo.

"Aexnoig
319. ‘AmhomroifjoaTte Tds kaTwh TapaoTdoers :
e pBA LS e V. o T |
a) Vo, Vob, Va5, Vatv, V59, |45
$. . an vy iavkEl
B) Voo, 8=, Jatv, Jatvt2,
3 9 5

y') V64, V1254, | 1328

WnionoiBrke amod To ivotirouto EkmaiSeuTikrg MoAmkrg



172

5') V(e*—2ap+P2)% V{a2+4ap+4p2)*, | (4a®+20aB+25p%)".
q

&) Y(@+302P+3ap2 B2, | (Ba®+ 12a2p+ 6aP24 pi)e.
o) 7:¥7, 1:V11, a:Va (a+B): VatPp, (a—1): Ja—I.

§ 144. A va éEaydywpev ™ pilav dAAng pilng moadtnTdg
Tivog Betinilg, dpxel va moAdamlocidowpey Tolg deixtag TOV
pildv xal va &(pﬁamp.ev Qg Omdpplov mocodTNTA THV adTAV.

My elvea VVG—VCX Aot &v ai BUo altan TrapaoTaces

UywBolv els Thv 43 Blvaguy, Sidouv foa E§arydpeva, dpa kai ai Tapa-
oTdoes avuTal (G5 TapioTdvovcar  &pifpous Suoonupous ) elvan -
an. TTpdyporr §xousu

(\/ﬁ V(Vcr) 73 = xoi (Va)** =

§ 145. Pilog Betindv apBpddv pe Srapodpoug delntag duva-
pefa va tpépwpev elg dAAag loag mpdg adrdg pe TOV adTdv
Seintnv.

3 4
"Eotwoav m.y. ai pifa y c{,v B, y y omou o, B, y, BeTikol. "Ereidr
TO E.K.Tr. TGOV BeikTddv 2, 3,4 T&V pifdv elvan & 12, &v Tous éxBéTas v
Urroppifeov kai Tous SelkTas TAY p1{dY TOAAXTTAQCIATWMEY KOTS GEIPAY

tmi 6, 4, 3, &vti TGV dobBévrwy AauPdvouey Ta foa Twv &vTioTolyws
12 ey 12t 1o

Vos, VB,
’Ev ytvel, 1) Tpomrh) pilik@v els GAAa Exovrta TOV obTOV BefkTnv
yiveron kaficos ad 1 Tpo*n'l"] TGV ETEpWIPWY KAaopdTwy el dpcvupa.
uv A i
nx T& V o kai V B Tptmovran els T& V' kad ¥ B T& Va
HYP MVYP__ - VP
Vﬁ V y Tpétmovtan els T& V a*?, V BEP Y yH ko.k.

§ 146. To ywépevov 3 6 mmAixov pilldv Betixdv dpiBpdv
pe Tov adtov Selxtmy loobrar wé pllav tob yivopévou i Tod 7y~
Alxov Tdv Omoppllwy mogoTiTwy xal pe Selxtmv Tov TOV ma-
paydvTwy.

P A e
x. Va VB Vy=VoPy. Aém, &v of (dpdanpor) avtai ma-
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pacTtdoels Upwbolv els v p Slvopy, &idouv Efoydueva oo,

Hoou

B AL
Mpdyuart &xomey (VaVpVy) = (Vo). (VB)*: (Vy )*=aPp-y.

-
| W,
AT T
. =
Ve
n 8¢ &mobeifls yiveton dpoiws. Kard TalTta &yopev :
V2. ¥3.¥5=¥30,. V32:V2=V322=)l6=4
§ 147. o) 'Eqv BéAwpey va elpwuev TO yivopevov f) 16 TnAi-
Kov prlikddv éxdvTwy Siapopous delktas kal feTikd 7y dmdAuTa Ymdp-
pila, Tpémopey avTa eis &AAa foo Twv, Exovra TOV adtov Ssikrnu
Kai dkoAoUbws épapudlopev Ty dvwTépw iB1oTNTa. OUTwe B& é-

xwueu X
3 12 12 12 6 6

VS V2 =V58.V2i=V5.2s, 1f202 V5= V204 V5=V 20+ :55.
H éfaycoyn Ths pilns xAdopartos duayetan els v éfaywynv
T1is pilns dxepaias TapaoTaoews v yevel, &v Tous Gpous ToU KAKOUa-
Tos ToAAQTTACOIGOwWHEY Tl KaTEGAANAoY dpifpdy, doTe & Topovo-
HaoTns va éxn Umopptlov mogoTnTa SUvapty ué kbBiTny Tov SelkTnv
s pilns. OUTws €xopev Y.

Kal (ch By )"=apy. ‘Opoiws Exouev Vct : VE

WIQ

48 el Ty 4 4
5 5 5.2 g Vm J10
R 98 = 2 3 T2
V 2
Fevikéds, &v & TAPOVOUAOTNS KAGOMATIKTS TAPACTATEWS EX1)
prlikov, ToMAaTTAco1d&lovTes  TOUs  Opovs awThs €l kaTdAAnAov
TapdoTaoty, Suvdpeda va peTaTpépwpev Ty Sobeicav els &GAANV

ué TapovopacTny &ueu pilikoU. TIy. &v éxwpev TRV TapdoTaciv

il 5 : v b DR oy ~
o Jp K TOAOTACTIACWHEY  ToUs Opous aUThs & THy ouluyd
nUPACTUGLY TS cx+VE, fTol Em TNV G—VB—, (tvdd VUroTifeTon
a-V B #0), ebpiokouev

e el i R L )
atfB  (@rVB)(aVB)  a-p

'Aoxfoetlg

320. Na &mAomombouv al kdrwb TapaoTaoers :
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«) V5443V 2a—-)6, P) V450 + V124a® —} 32002,

11‘5 122.58 5 112.132.
5 7 13- 752

321. Els 7és x&rwh mapacTdoes & mpd 1ol pifikol Tapdywy va eloayff
kaToAAfAws EvTds alTou,

&) xVx=1, g 375, y)a\/ﬂ, 5)2\/ , s)?\/Jé

322, N& tpomouv al k&t pifon els [ooBuvdpous abtdv Exolaas tEAdy1oTov
Kooy Seiktnv :
e A d b T Bl Ao BN 108 Sk hN e
) Vo Va. Ta pYyTa Yo Vy. v Vo 1B VY.
323. N& ylvn dmhomolneois tév pilév.
C 6. b 2u
o) Ved, p) V48 ) Ved, &) Var.
324. N& eUpeBolv T& ywéueva

o i S Pl 4y -
o) ¥5-¥20 mw Vz y') 15 130 8) Ja* |
3

€) vw\/;. o) rzc VSap 1’3& AU T

325, Né& eUpeBoiy T& TmAIKa :
) V22, By 17000: 1655, vy Vi Vs, &) Vom: 2.
326. N& evpedij 16: o) (Va+VBE-Vy)% B) (2 V?+8$’E)-|3/I

e e

327. T& kérwbh idopora va Tpamouv els loodlvapa alTdy pé pnTols Tra-
povopaoTés.

s R Aol e T
a’) V2 B V—?'- ' Y)?[_?;l 5)3'%—- E)jﬁ.

2. AYNAMEIEZ ME EKOGETAEZ KAAEZMATIKOYE

1
§ 148. "Eorw 8m Eopev TOV «?, Smou TS « TQPICTAVEL &-
1

p18uSY Tvar BeTikdv. ‘Opilopev 61 16 o ? TapioTével THY BeTiknv
1
TETpayovikiy pifav 10U o, fitol Bétopey a2=Vq, &1c (V a)?

132
—a, &pa (az)za.
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KaTtd TaUTa :

1
=V4=2, 972_-yY9=3,

mi-—

]
"Av 5087 TO ev@d elven v) 0 kal dxépanos, Opilopev &1

a chx UtrobéTovTes Spws a0 dtav 6 v elven &pTios, OTE Eyopev
( (\/ ) =q, apa (cx ") =0,

"Av Exwuer TO o ¥, #véd elvon g kai v dképaior kad BeTikof, Bé-
’ *

1
v

v

. S My
Topev o ¥ =\ ¥, UmobéTovres o ) 0 & v &pTios, e EYOLEY (a V) =

Z(\v/c‘x-“_ )v—ot“ fiTor : (ori)v—-a“
'E€ &AAou moparnpolpev &1 TO

o 1 o L1, 1yu W
B o« fav=(a")" =( ): fitor « "—\/m‘— \/cx)
‘H Tedevtaia iodtns foyver &veu Tepiopiopol, émeibn Becwpol-
Hev & TRV BUo pildv Ekdomms dpTios Téews udvov ThHY BeTikdv.

3
Olreos Exopev 100 2 =Y100%=Y/1 000 000=1000.

Ex T@®v dvwtépw 68nyolusvor SiSousv Tov EEfis Spiopdy T
Suvdapews oyeTikoU dpifpol pé éxbétny BeTikdv Khdope.

“H §0vapig &piBob peé &xbéryy xrdopa Exov 8poug dxepaloug
xai Betixodg maplotdver #ij Ty pilav v Exovoav Sebxtmv Tov
napovopastiv Tod xAdopartog xal Hréppilov ToV dptOpdy peé Exbé-
™V Tov dpiBunTtiv tob xAdopateg #i Thv Sdvapy pé Bdowy ™V
pilav tob dpBuolb v &yovoav Seixmv Tdv mapovopasthv Tod
xhdopatog ual e &xBétv tév &pBpnThv adrob.

"
§ 149 "Av & BETns THis o v qvTikaTaoTali] pE TOV loodlva-

Hov Tou ' Toll p TapioTdvovTos &piBudy dxépaiov kai BeTikdy, elven
B¢ #mi -rr?\sov xai & o Gemikds, O Eycopev

o up 0
a V=a'P, 8167 elvan o "—\/cl‘ (§ 148)
e ve
SN kad avP=V akP (§ 148)
=Vat (§142).
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‘H fodtns ol Spws &tv &Anfelet &v o (0. Olrtw . y.
1 2 1 3 3 2
(—2)3 £ (=2) 6, &idm (-2)3= V2=—V2(0, tvpp (-2)6=

6 6
VR =VE)0.

Ka®® Spotov Tpodtov Suvdpeba v Beifoopev kad &AAas i810TnTas
TGV i@y, kabds kal va Tpéweopey pilas els EAAas Exovoas TOV alTov
Beiktny, UtrobéTovTes Spows TV Paotv a BeTikny Tpds &moguytiv
XovBpoelbidv oeoAPaTWY.

1

§ 150. ') "EoTw 871 BéAopev v Spicwpey TO a 2. Aeyduevor
ToUTo dog BUvauy Toll a kal UtroBéTovTes 611 1) 18107 ToU yivoptvou
TGOV Suvdpewy ToU ool dpifuol loylel kai &Tav of kbBéran elvon
feTikol ) &pvnmikol KAoopaTikol &piBuoi, Exopev

1 1 ek

+ et
= 2 2:@“:1,

a ?2.q
IR, s
Aicnpouvtes T& foa wéAn Ths lodTnTos o ?-a ¢ =1 &i&a ToU

1
a?, eUpioxouey o 2 = E = ———1:, fifotax 2= L ‘Ouoiws evpioko-
e Va
il
pev o =“1T=J — (6mou TO v elvon BeTikds kad dwépouos dpi-
av Va
S S~
Buds ). Kai yevikéds o V=T=;——— (&v T& p xai v elvan Betikol
av Va*

kal dwépaior apiBuoi Sikgopor ToU 0 ). *Hror :

‘H §Ovapig dpibpob ( 550) pe éxbétnv Sobev dpvntuedy xAd-
opa TaploTdvel xAdopa €xov dplBpnT)v pwév ™v povdda mapovo-
poaothy 8¢ Thv Sbvapy Tod adtod &pibped Exovcav éxbBérmy Tov
&vriBerov Tob 50Bévroc.

Olrw m.x. Exopev

5
-SSR TE T
a® Voo 47

=
=g

Q=

v
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1 1 3 1 3

3% 475 i
328. Ti onpaivel a') « 2; ) « 2; y') a 8; &) 32 : 12;

329, Edpete T 1 a') (3"‘27T) .(31- ) g)((H p— —-) (G—B—é—)

; ctirits L Syl B s w1 aibed il 2
7)(2 2+32)'(2 2.5 2). ')(22 4+32 41
2 4
) 08 gl 02 aTt') x%:x 3, &) x ix?, n) «
4 1
) olid gl ) 85.4 3,
Al (2 (_
330. ‘Opofos Té& : o) (a = )4 %) a3)
1 1 1
34 —3+ —25 -
B)25 2.6 4, ¢)49 2.9
1
2

o]

L
42, ,—08

wlro

e
~
=
~
P

Q
|
O\1Ln
S
|
u'\t.h
N
o]
|
B

1
—B il 3¢ -
7. oty 49 .5 056 H.256 %

1 1 1
A iR —d —2 6=
py %2 +169 vy 1B 3449 2
P s T T
= 3 A 2
8 3427 144 64

331. N& Tpamolv ol kérwd moapacTdoes el looBuvdpous Twv pE prToUs

TAPOVOUXTTAES.

Lx+H Y a VB + BVG : Xy W Voatp+Vep
DV P Tarve 0 Viedaw VeV eb
; 4/ 5-20 o BalipE o Y2 12 ; 6
E % —r—1 01) N vveae C) e ——— T —— n —
2 = 1+V 2 4)73 1+V 2
3—1/ 10 _5]/ 5

3. IEPI THX PIZHE MONQNYMSQN
§ 151. Tvoopilopev 6m, Bi&x v& Uyl yivouevov mapayoviwy
elc SUvoplv Tiva, dpkel v& Uywbi ExaoTos TV TTapayovTwy el
THv SUvapy  TauTnv kal v ToAAamAcoiacfolv T&  Efarydueve.
Kord ToUra, tmadf TO TeTpdywvov povwvipou Tivos euploketal,
&v SirAaoidowpey Tous ékbéTas TGV TapayovTwy adTol, EreTal 8T :
Al v& ebpwpev ™V TeTpaywvikiy pilav dxepaiov Tivog po-
vwvipou dpxel va Staipécwirev Tovg éxbBétag TV TapAYOVTWY

adtob Sk Tov 2.
1

1 1 1
Otrreos Exovev 25cBPyi=257 () ? - (B) 2 /()2 =SBy
‘Opofas V 16a2B4= 4ap?

12
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Ko®* Guotov Tpomov ¢E&yeton kai 1 TeTparywvikn pila kKA&-
OuaTIKOU HOovewuou, édm 6oy B7j N pila éxdoTtou TGV SOpwv avTou,

v Sa®Beys _ 3apy?

Obrw .. Exopev 165%4  dgez

‘Eqv mrapéryovtéds Tivos Btv efdynTan 1 TETpaywVIKY) pila &-
Kp1Péds (EnAadn, &v 6 ékéTns Tou Siv SianpfiTon Bik ToU 2), &erjvouey
¢’ ool ompeioupévny T mp&&iv 1), tav elven SuvaTdy, &vaAlouey
QUTOV s TapdryovTas, doTe va é€dynTan f pilaTou ToUAdy10TOV Evds.

OUrw m.x. Exouev |24apry —]/4.6.00. 8.y =2ap| 6By.

'AcxNoelg
332, N& ebpebij | Terparycovikn pia TGV EEfs poveowipwy
o) Gyt B g— a2ply, y)ﬁaj}:? ) s-)%‘)‘;%'gf,
R
333. N& ebpebfj §) kuPixhy pida Tév EETiS povwvUpoy
A

B’ IIEPI OPIQN

§ 152. "Oplopdg. o) Méyedos | moodTns Aéyetan peToPAn-
™ péy, &v AcpuPavn Bixgdpous Tipds, otabepd 5¢ &v pévn duerd-
PAnTOS, #v& &AAan, peTd TGV Smoiwv ouvbieTan  peToPdAdovTan.
Tl.x. f ducris dvds kikAou, To &bporopa TEY ywwmédy TPIYWVOU Tivds
elvon oTadepad TOCOTNTES, €vd TO piikos TéEou kUKAou i 1 &l
&vos  EumropeUparTos ¢EapTaTon &vTieToiyws &mo v &kTiva TOU
KUKAOU T &mmd Ty Tipfv s povados alrou.

B') Aéyopev, 811 mosdne Tic petaBine) AapPdvovoa dmet-
pov mAiBog TinGv Exer Bplov # Telver el moodtnTd TIva otalbe-
pav, éav al Tipal Tie peraBAntiig drd Tivog xai &’ EEfig dmoAn-
Twg Bewpodpevar, Stagpépovaty &xdom) Tijg otabepdc xatd mo-
oéTa, 8oov Bélopev pepdv.

"Eqv oupPadvy Tobro, 1 otabepd altn ToodTns Abyetan Sprov
s peTaBinTi.
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Hapadelypara : lov. “Ymobétopev, &T1 v kivnTov M, kKivoupevov
émi Tf)s eUbeias AB (o). 15) &vaywpel ék ToU A Bieubuvduevoy Trpos
T6 B kai Siaypéeer els 12 10 fpiov Tijs AB, ¢faver 8¢ eis TO om-
ueiov M’ keipevov els 1O péoov Tiis AB.

A B
M M’ M M“

Zy. 15

KivoUpevoy dpoiws @bdver peta 1° dwdun els 10 M" péoov s
M'B’, peta 1° @fdver €is To péoov M™ Tfis M"B xai wpoywpel dpoiws.
Elven pavepdy, 611 16 kivnTév, mpoywpolv oUtw Tpds 1o B, TAnoid-
le1 oUrrd Binvexdds, AN oUBémoTe pbdver els O B. ‘H dmédotaots ol
onueiou A &mo TS kivoupevov ompeiov elvan ToodTns peTaPAnT,
THs omoiag 1 Tpn avfdvetanr Binvekdds kol TAnoialer v oTabepav
amooTaow AB, Exel Snhadn Spiov Thv AB. ToUvavtiov 1) &wdoraois
ToU onpeiov B &mod To kivoupevov ompeiov elvan Emrfons peTaPAnTh
moodTns AN al Tipad Tns édaTTolvTon Kard THV kivnow kol TTAn-
o1&fouv Binvexdds T 0, fiTor éxer Sprov 6 0.

20v. "EoTw 6 Sexabixds &p1Buds 0,3333....... , 6 &1roios SuvaTal v

= s 3 3 3
YPAPT) kal oUTw & + 00 -+ 1000 <+
‘H mipf) éxdoTtou TGOV KAOPETwY TOUTWVY HETX TO TrpddTOV

elvan 10 % ToU Trponyoupévou Tou. ‘Emopévews Otav Gewpolpev T

KAdopaTa ToUTa, duvdpeda TpoywpolvTes dpkoUVTWS V& eUppey
&v KAdopa, To dmoiov elvanr doov BEAopev pikpov. "Hror al Tipad Tév
Biraboyk@dy ToUTwy Khoopdtwy #AaTTolvron kai Exouv Splov T
undév ( Becwpoupevov cos Ev &meipov TAffos TILGV ).
To &bporopa KAaopdTwy TV €k ToUTwy elvan, & yvwoTdv
1

& Ths "ApiBunTikfis, piKpOTEpOV TOU 3 = kai Soov TeploTdTE-
pous Spous TrpoofETopey Toogov TTANCIAlopEY TTpds TO %

A va Seifwpev, 6T moodTns Tis pPeTaPANT x ( AauPdvouca
&melpov TAfifos TiuGv ) Exer Splov ToodTNTE TIva oTafepdy a
&pkel va Seffoopev, 81 1) Biopopd peTafU TGOV TuGY TS METAPAN-
Ths kai Ths oTaflepds &md Tvos olTEdY kot £Es :

WnionoiBrke amod To ivotirouto EknmaibeuTikrg MoAmkrg
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a) Advater va yivy amoddtwg wmixpotépa oioudvmote dpt-
Bol BeTinol doovéimote pixpod.
B) ‘H Sixpopd adrwy) §év Suvatar vé yivy (amoAVvTweg) ion
peé To pndév.
2uuPolilopey TO 811 Spiov THs X elvanl TO o 6 €7
opx=a 7 x—a.

1. IAIOTHTEZ TQN OPIQN

§ 153. ') "Edv 16 8prov petafintiic Tivee x elvar 1o 0, 7o
op(A x), émov A elvon moobdTng orabepd (A+£0), elvar toov pé 0.

A16T1 &pol ai Tipad Tol x SUvavten v& yivouv &mwd Tivos kad
Ep’ £Efis, dmoAUTWS Becopolpevan, doovshoTe uikpad Kol T yivdpeva
autdv &m A B Exouv THY ol IS1dTHTA

B’) To 8prov tob 4Bpoiopatog memepaopévon Gapbuod peta-
BAYTOV mocomiTwy X, Y, w,... icobtal e 6 §0poiopa THV oplwwv
TV mpocletéwy.

"EoTow, &T1 T& Sprax Tédv x, Y, @,... elval dvmioToiyews, o, B, Visis
Tote BevieTan, 611 16 Spiov (X+y+ow....) = opx-+opy+opw--
=a+-Pty+.., & TE X, Y, @,.. val TETEPAOHEVR TO  TATBOS.

Y') "Edv Splov peraBintiig Tivog x elval a, td Sprov tod A x
émou A elvar otabepd tig (4-0) elvar loov pé Aa.

A6 &gol opx=a, 8& elven op(x—a)=0, émopévews T opA(x—a)
=0, fito1 op(Ax—Ax)=0, &nAadh op(Ax)=Ax.

") "Eav 7o dplov petainTijg Tivog x ioodTat peé o, To pLoy

>

SEx . . = , @
Tl -, émov A elvar mooétng otabepa (540), ioobrar e s

1 \ X 1 1 a
_R_. X, Kol Qp — :OPT X=—-Q = —-

' X
Aot elvan - = J\ = -

€') To 8plov yivopévou 8o # nepioaotépwy (memepaopévioy
T0 mAff0g) petaPAntdy mocoTHTWY icodTal pe To Ywépevoy TV
bplwv Twv.

"Eotw, 6T x kai y elvon petaPAnTad ToodTnTEs Kai q, B T 6-
pra Twv dvmioToixws. O elvon TéTE op(X-y) = opx-opy = a-p.

‘H 1816tns foxver kal &i& mepiocoTépous TapdyovTtas, GAAK
TETTEPACPEVOUS TO TTATIOOS.

WnionoBrke amod 1o ivotirouto EknmaiSeuTikrg MoAmkrg
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ot’) To Bpiov Thg v Suvdpews mocotnTeg petaBintiig
icoUrtat weé v v Sdvapiv tod dplov TG petaintig.

MéTi, & elvan opx =, B& Eywpev op(x¥ )=op(X.X...X )=0pX.0pX...

=(opx)¥ =a.a...a=a", fiTor op(x¥ )=(opx)¥ =a’.

T') To dprov Tig v pilng peraPAntijc Tivog ToadTyTog igod-
tat pé Ty v pilav Tob dplov Tijg petaBAnTis.

n') 'E&v 8Vo petafintal moocdmres AapPdvouv looag Tipdg
dvTiotoiywe xai éxdomn Exp Optov, T& dpud Twv elval loa.

“EoTtw, 811 af peTofAnTai X, y Acppdvouv ioag Tipds AvTioTol-
Xws kai opr=qa, opy=Pp, ToTE elven a=p, fjTol opx=opy.

0') ’Eév ai dvtiotoryol Tipal petafAntdyv mogotiTwy Exouy
atafepdv Adyov, éxdom §¢ Todtwy &xy Splov (#£0), & Adyog ob-
tog looltar pé tov Adyov TGOV Oplwv Twv.

*Eotwoav x, @ SUo petaPAnTal TroodtnTes kad opx=a(+0)
opy = PB(£0). "Av elven %:p otabepdy, ToTe elvan %= p, fiTOL :

& i OPX
P= B Topy’

I'' IIEPI AZYMMETPQN APIGMQN

§ 154. "Eorw, &M [nTeiTon 1) TETpaywvikhy pifa ToU 2. AlTn
Bév elvan dxépands T &pibpds. Ao, 1?=1 wal 22=4. "AAN’ olre
Urépyel GAAos Tis &pifpds &k TAV péxpl ToUdE yvwoT@v, ToU drrofou
TO TeTpdrywvov looUren pt 2. Awdm, &v Umobéowpev, ST Urdpyer
ToloUTos &piBuds SexaBixds kowds 7 meplodikds, alrros SUvaron va

mapaoTadi wt KAdopa dvdywyov, foTw & TolTo TO % TéTe

B elven ﬁ: =2, 1o &moiov elven &BUvarov, Emedn, &eol Td % elvea
dvérywyov, TO A even dvérywyov kai 8tv Slvaron va foolren pt 2.

u2 i 2
T& adrré rapaTnpolpey kai i ThHy /5, wiw V7w
*AvalnTolUvtes THY VZ oynuarilopev  Tous  &piBpous 11,1
1,2 1,3...1,7 1,8 1,9 2 kai oxnuaTilopev droroubws T TeTpdywva
toUreov 1 1,21 1,44 1,69 2,25... Tlaparnpotuev, 611 oUBév &k TV Te-
Tpaydvewy aUtddv foolran pé Tov 2 kad &1 & 2 mpibyeTan peTaby
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Tov 1,96 kai 2,25 Tetporycovwy T@V 1,4 xai 1,5 Blo Siaboyikdv
TV dvwTépw apifpdv. "Htor elven 1,4% (2 (1,5%

Zynporilopev Twpa ToUs &piBuous 1,4 1,41 1,42 143, .
1,49 1,5. ’Emei8n) 6 2 8év SuvaTtan v iooUrtan pé 1o TeTpdycwovov Evog
£K TOUTGWVY, TEPIEXETaN WeTafU TV TeTpoywvwy Suo Giadoyikdv
gk TGOV ap1Bpdv alrdv. TpdypaTi, &v oynuaTiowpey T& TETpc'xycovd
TGV &pifpddv ToUTwy, elplokopey, 6T elvan 1,412 (2 (1,422 ‘Emope-
veos 1) V 2 mepiéyeton peTafU 1,41 kai 1,42, ‘Opoiws Tpoxwpoluey
Kai eUpiokopev, 0T 1) ]/2 TepiexeTan peTay TV 1,414 kai 1,415, évdd
ol dpifpol alrrol Siapépouv kot Ev Y1AlooTov. “Av TrpoxwpT|owHEY
&kopn, evpiokopey, 6T AV 2 mepiéyeTon petafy dUo &piBpcv, ol o-
Troiol Siagépouv kaTa Ev SékaTov ¥1AlooToU, v EkaTooTov YIAlooTo
kal oUTw xabeiis.

‘Ev yével, hormov, &v Tpoywpnowpey opoiws, Ba elpoopey, 0T 1)
J 2 mepiégeTan peTall BUo &pifudv, ofTives Siagépouv  &TOAUTES
kaTd ploy Sexadikfv povdada - Tis TeAsutadas TdEews, THv dmrolow
TepiEyouy Kai Emopéveos 1) Siapopd alTn BUvarar va yivy Soov Bé-
Aopev pikpd (v éfakoroubriowpev dpkouvTes). "Apa, EkaoTos TGV
8Uo ToUTwv dpifpddv katd peilova Adyov 8& Sropépn droiiTws &ro
TOV &pifpdv TOV TraploTavovTa THY V§ KT TTocoTnTa doov Kai
&v BEAopey pikpdy. Ak ToUto Abyopsv &1 7 | 2= i Sprov Evos Tédv
@s &vw eUplokopéveoy &piBpddv, fiTol Becopolpey s l/ 2 1OV Eva gk
TGV W5 dvwTépw eUplokopéveoy dpiBudy: Exel 88 alTos &melpar Be-
kaBik& ynela pf) mepodikd, 516 &AAws O &piBpds alros Ba NBU-
vaTto v& mapacTabij pt kAdoupa, TO otroiov elvan &BUvaTov. '

Tov &piBudv arédy, & omoios mapioTavel Ty |/ 2 kahoUuev
dadppetpov.

ToioUTous &p1Bpovs eUpiokopev kai eis v MNecopeTpiav kora Ty
pETpnoty TGV KoAoupEvwy dovppétpwy peyebdv Tpos ThHY pova-
Sa peTprioEws aUTGV.

’Ev yéver xadobpev douppérpovg &ptBpods éxeivoug, of-
Tiveg Exouv dmetpov mATBog Sexadindy Ynpiwy pi) meprodindv.
Kal elvan BeTikoi f) &pvnmikoi, &v Exouv mpd aUTdv TO ofjpa +
(fy oUdtv Trpodonuov) 1) 10 —. Zuppétpoug St KohoUpev TOUS UEXP!
ToUSE yvwoToUs &pifuols (dkepaious | KAQOHOTIKOUS €V YEVEL).
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Kora Tobra 7 |/ 2 elvan &piBuods dovppetpos, & 1,41421 kara
Tpootyylow Evods EkaTovTdkis  YiMooTou. ‘Opofws of  &piBuoi
2,14159.... xai 2,71828.... elvan dovppeTpor (ExovTes &meipa SexaBixe
yneia pn mepIoBiKa).

KafBcos yvewpilouev éx Tfis *ApiBunTikiis, Sexdueda auvrfes, &1
of oUupeTpor &piBuol BUvavtan v& yivouv &md THY povdda f kod
o T pépn ovtiis 0,1. 0,01. 0,001.... &ix Tis ETavaAnyews -
TV s TpoobeTéwy, Tpds 8¢, 6T1 UTdpyouv KAdopaTa, T& dTroia
elvan foa pé dpiBuols Eyovras pév &meipov AT Bos SekaBikdy ynoiwy,
T& Omoia Suws EmavadapPdvovton &md Tivos kai EEfis dpolws kad
Kata THy oty 146, Of ToioUror &pibuol Aéyouev, 81 oynuorti-
fovran B THis davednyews o TpooBeTéwy TEY (&meipeov TS AR -
Bos) Bekadik@dv povédwv 0,1. 0,01. 0,001 k.T.A.

Ko’ dvddoyov Tpémov Seydpefa &1 :

Zdvodrov mAfboug &x t@v adTdv drelpwy Sexaddv povd-
dwyv, €€ éxdomg TOV dmoiwy bev elvar mepiooértepar TGV vvéa,
Oewpolbvrar dg &piBpol, doabfrore xai dv elvar & Ynepla, Sik
TGV 6Toiwy ypdgovral obTol.

Kai petd Ty mrapadoxfiv Tév douppétpwv &piBpdv Beyopeda
611 Biornpolvtan ol dpigpol Tév Tpdfewy E’ alTddy, dg kad Emi
TWV ouupéTpwy, SeikvieTan 8¢ T elven Suvarn 1) Twpoobeais, 1) dpal-
peols, & ToAAaTAaoiaopos (kad 7 Uweots els SUvouv) kad 1) Siadpe-
015 8Uo olwvbmoTe &pibpdy a:p (Ps£0). ’Emlons Sekwieran, &mi
loyUouv kai & afr@dv of BeueAiders i816TNTES TPdiEECov.

Els Tas mpafeis Tédv douppérpwv &piBpdv Tapodelmopey T
Sexadika ynela alirdv &wd Tvos kad EEfs. Olrras EXOUEV ouppé-
Tpous &pifuous, ol omoior elvan pévov kaTrd Tpootyyiow foor pi
Tous douppttpous. “Eml Tév ouppértpwv 8 TouTwv EkTeAoUpey TAS
TP&EEls KoTa ToUS yvwoToUs Kavdvos.

"Ap1Buds Tis BeTinds oUppeTpos (Ypaupévos s Sexadixds) AfyeTon
peyaiirepog &AAou TowoUTou, & Omoios AbyeTan pixpérepog ToU
TpwToY, &v TEPIEXT TO oUvolov TV povddwy fk&oTns Sexadikiis
TaEews ToU Beutépou kai EAAas droun, kabax & 2,5349 elven HEY CAU-
Tepos ToU 2,53439856.

§ 155. Avo &pifuoi BeTikoi doUppetpor Aéyovran toor, &v Trés
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&p1Buds &répatos i KAaouaTikds, & dtrolos elvan pikpdTEpOs TOU Evos
& ToUrTwv, elvan pikpdTepos kad ToU &AAou. OUtw ol &pifuoi 1 kal
0,9999.... elvan foor. Ao EoTw &p1Bpds Tis MKPOTEPDS Tﬁg 1 vy, 1

147

e gmeldn o uéu 5l0:q)ép€l

999
AUTds elvon pikpdTepos kol ToU

1000’
&mwo v 1 kard —— & &8 147
gl 1000° 148

6 omolos elvan pixpdrepos Tol 0,999, elvon dxdun pixpo-

KOT& 1711@' fiTol TeprocoTepov. ‘Etroué-
ves & 7o 48’
Tepos kai ToU 0,9999. ‘Ouoiws Seikvietal kai TO &vrioTpogov TOU-
Tou' doadnmoTe 8¢ ywneia ToU 0,99999.... kai &v AdPwpev, Trpo-
kUTrTElL &p1Bpds UikpdTEpos TS Hovdbos, &pa elvan 1=opiov 0,9999....
kai Ofrtopev 1=0,9999... kad 0,01=0,009999... x.T.A.

Ko tara 8Uo dpifpol BeTikol oUuppeTpor ypaupévol s Beka-
Siol 8 elvan foor : lov. "Av mréwra T& Bexadikd ynela Twv Tiis aUTis
TéEecos elvan T& adrrée A 20w, &v Tvd pév ynela Twv &o ToU TRWTOU
kol &g’ £€fis elvon kot oelpdy T alTd Kal TO dptowos ETTOPEVOV Wi
glov ToUTwv Tol Evds &p1Bpol Siapépe & 1O &GvtioToryov Tou (Tijs
aUTfs TéEecos) ToU &AAoU KaTd povéde, T 68 Erdpeva yneic ToU pev
ExovTos TO HIKpOTEPOV ¢k TGV &vicwv ynelwv elvar wévra 9, ToU ¢
&\ hou Trévra elven 0 (& droia kai TrapodeiovTar). "Av 8év cupPaivy
Tolrro, of &pifpol elvan &vicor. OUrtw r.x. of &pibuoi 3,1539999, kai
3,154 BewpolvTan, &1 elven fool, kaBoos kai of 0,54327 xai 0,54326999,
tved ol 3,1452.... kod 3,1478... elvon &wicor xai 3,1478... ) 3,1452...

Ilagarngijoets. &) Mi Thv Borierav TéV Tponyovutvwy Buva-
peba v& Splocopev T lodtnTa kad dwiodTnTa kal pé &ouppéTpous
&pibuots. Ty, & Tév douppétpwv 3,14153... kai 3,141298... & o
elven peyocdUrepos ol B'.

p’) Oi &pifpotl °‘+VE Kol y+]/§, dmou «a, y, ouppeTpotl of b¢
B, & Berikol kol oUppeTpol GAAG pf) TéAeix TeTpdywva elvon ool
pévov Stav a=y kai P=35.

Mpdoyperrt. *H fodns a+1/r_ﬂ_=y+l/§ looBuvapel Tpds THU
(a—y)+VB =)/5. ‘Emouévas, Si& va dAnbeun mpémer dmwobtimoTe
vievan ((@=y)+)/B)?=5, 8\ (a—y)*+ P + 2(a-y)} B=5 7
2(a—y) J/p=6—Pp—(a—y):. "Av fito asy, Buvdueba va Bicupéowpev
& SUo péAn Bid a—y kai oupmrepadvopev, omi B& Emwpeme va &An-
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Beun 1) | B= 5:%?’12. ToUro onuaiver, 611 8& &mwpeme v elven

5—p—(o— =
B, oy

&BuvaTov. Kot dvéyknv Aorrdv Trpémel va elven a=y. Kai TéTe
B1& v& elvon foor of cx+V|_5_, y—}—V'S Trpémrel va elvan kai VE:]/S
kal ouverrdds P=38, dpol P, & Betikoi. ToUro B¢ kai &pkel Trpopavdds.

6 &oUppeTpos &pifuds VB foos pt Ever oUPHETPOVY

’AoxoELG

334, Acifare, 671 &goU Bév Utrdpyel &piBuds dxépenocs, Tou Smoiou 1) TpiTn
BUvapis looutan pé 7 Btv Utrdpyer TooUTos olTe kAaopaTikds kal STi Umdpyer
doUppeTpos. Edpete ToU &pifuoU admolU (KoTa TA QUeTEpw ) TO dKEPXIOV uépos
kal T& Tpla TpdTa Sexadikd ynelia.

335. Aeifare kot dvadoyiav 61, &v &piBuos. dxépoiog BeTikds Biv Exn s
viooThy pidav (v dxépaios kal BeTikds ) &xépaiov Bév Exel oUTe KAaoPaTIKOY GAN
exer doUppeTpov &piBudv.

336. Aeifare T elvan op 3,567999...=3,568

Moiog & Tév 18,1557... kol 18,1452921... elvan peyoiTepos xai Siacri ;

337. Edpete 10 &Bpoiopa Tédv 3,14124... 0.68456... 1,72345... al 12,53652

ME Trpootyyioiv Bexdkis XiAtooToU.

338. Edpere 16 J 194-).3 ut mpootyyiow yihioaTol.

339. Elpere v Siagopav 3,542754... —6,37245... pé wpogéyyiow Bexdwis
X1A100TOU.

340. EGpere Thv Siagopav }'5 — | 2 kal ThHv V2=V 7 pt wpootyyiow xihio-
aTou.

A’. TIEPI ®ANTAETIKQN KAI MITAAQN APIOMQN

§ 156. Koboxs eiSopev, of &pvnmikoi dpiBuoi Bév Exouv pilav
&prios Téecos. “Av BEAwpey v Exouv Kai of dpynTIKol TETparywVIKNY
pilav, TapaBeyopsfa viov elSos &piBuddy, oi omoiol v& yivwvre
&md véav povdBa, Tiis Omoias TO TeTpdywvov Opilopev foov pt —1
Tous véous TouTous &pifpols B& xoAoUuev pavtaatixkovg, Tous i
uéypt ToUSe yvwoToUus Tpds Sidkpioty B kohoUuev mpaypaTtinols.
THv TeTpaywwvikhy pilav Tis &pvnTikis Lovabos kaAoUpey pavra-
otV povdda kol THV TOPIOTAVOMEY pE TO oUpPoAov* i, Ty &t

* 'O ovuPoAiopos i=}=1 Expnopomombn T Tp@dToV UmMd ToU [epuavol
pafnuarikou F. Gauss éAA' & Euler (2777) elofjyayev opiomikés v Tapd-
oTaoIv aQUTTV.
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&uTiBeTdv TS ué —i. OUrws &v exwuev x*=—1, dpilopev TO x2=—1=
P2 kad x=|/—1=i, elven B¢ kot oEpdv it=—1, B=iti=—1i=—1i. Ex
Tis 1 f) pépous alriis Sexdpeba, 811 oxnuaTilovren Si& THs Emavos-
Wews s TrpoobeTéou ol gavTaoTikol dpifuoi.

Sl v B ] R | 5 ;
M. x. Exouev &m 2i=i+1, 3i=i+i+i, g i= 5 i+ ; 14 —Li

1}

| —

e

Kot® &udAoyov Tpomov Sexdpeba, ém1 oxnuatilovran kai of
XopakTnpifopevol s &pvnTikol @avTaoTikol &piBuoi Bk Tiis —i.
émws kal ol dpvnmikol TperypaTikol Ek Tiis —1, | &k THs 41, 2&v
&AAGEwpey O ofjpa s, Ty, elvon —4i=(—1)+ (—1)4 (—)+ (—i)

OUtw, kébe &pvnmikds &piBuds Exer 8Uo pilas, gavtacTikds
ue &vrifera mpoonua. Tly. & —25 Exel Tetpay. pilav ToUs 5i kai
=31 &iom (51)?=25i2=25.(—1)=—25. Kai (-5i)%= (-5)*i® = 25.
(—1)=-25.

"Ex 1@V 800 TETpary. pildv dpvnTikoU &pibpol, 1) Exouoa Trpo-
onuov + Svoudletal mpwTevovoa TETpaywvikl pila ToU &pifuol
ki oupPoAileTon pé TO oixelov pilikdy ywpls Tpéonuov dpioTepd,
&v 6 &piBuos Btv elvan TéAelov TeTpdrywvov. OUtw & oupPoriopos
V=2 onpaiver: 1 mpwrelousa TeTpay. pila ToU —2 xai Eyopev
J—2=i}2"

TMopornpolpev, éTi ol TeTpaywvikai pifoar dpvnTikédy &piBudv
elvan ol Tetpay. pilan ToU dvmiBétou &piBuol ouvoBeudpevar pé To
oUppolov 1.

§ 157. Kol 81d 16 véov tolrto obomnpa tdV dpBudv Sexd-
peba, 11 ioyvouv, ol Beperiwderg vépor TV mpdEewv - ¥tol b
vépog Tl dAAayijg Tijg Béoewg T@V mpocbetéwy 1| TGOV mapaydv-
Twyv, b vépog Tijg dvTinataotdoews Tivady ¢§ adtdv pé T dbpot-
opd Twv xal avtiotpdpws xai 6 émipeploTindg vépog.

To d&hyeppikov &bpoiopa mrpaypaTikol kal gavracikol d&pi-
Opol kokeitan pryabindg dptBpog f| &mAdds piyde.

OUrws ol 7461, 3-51, —9—Ti elvan pryodikoi &pibuoi.

§ 158. ‘H yevixf) popeny ToU wyadikoU &pibuol elven a+-Pi
7| oupPohikéds («, B), fiTor UmoTiBeran, &1 elven (o, P)=a+Pi. *Av
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elvar a=0, Té1e (O,)=PI, ATo1 pavTaoTiKOs &pifpuds. *Av elvan
B=0, Té1¢ (a,0)=aqa, Aol TpoyuaTikds dpifuds. ‘O (0,0) = 0.

§ 259. Avo uryddes, éxaoTos TGV Omoiwv AéyeTon évioTe kai
&TTAGS pavTacTikGs, AbyovTan ouluyels £dv Slogepouy KaTd TO Trpd-
onuov ToU gavraoTikoU pépous auTdv. T1.x. of 7 + 3i kai 7—31 Aé-
yovtan ouluyeis (uryddes), kafids kai of —51 kad 51, kai év ytver of
(a,B) kai (o,—P) elven ouluyeis pavraoTikel &piBuol, dmov o kai
P elven mpaypaTikol dpifpoi oioiBnToTE.

1. IPAZEIZ EIII ®ANTAZTIKQN KAI MITAAQN APIOMON

§ 160. ‘H mpoobeois kai 7 depaipeois TGOV gavraoTik@dy kal
Hydadwy &pifpdv ylvetan kabds kai TGV TpaypaTik®dy kai 5ider
&Bpolopa TpoyuaTiKOY ] avTaoTIKSY fi pryadikov &pibuov f) undév.

My. elven: 8i4-5i=13i, (0,p)+ (0,6)=0+pi+0+8i=
0+ (B+8)i=(P-+8)i. ‘Opoiws —17i—6i=—23i, 543i46-3i=11,
18i-5i = 13i, év® 15i—151 =0, (0,8)—(0,8) = pi—Pi=0.

‘O moAAaTAaolIaouds PAVTAOTIKGY &pifpdy  8ibel yivouevov
POy HaTIKOY &pIOpoY, ¢av TO TATBos TGV PaVTAOTIKEY TapaydVTwWY
elvar GpTiov. OUteos Eyouey &Ti:

(0,1)-(0,)=ivimit=—1,  (=i)-(—i)=(—i)P=i?=—1,

i (0,—1)=(—1)-(—1)=i*=—1, (0,1)3=¥=1*1=—1 1==—1,
(0,1)i=it=1212=(—1)-(—1)=+1.
Fevikdds elven (0,1)V= itv=(i*)¥ =1, itH1=iti=l.i=y,
(0,14 +2=j4v+2= {42 = 1.(—1)=-1,
(0,1)4v+3=j4v+3= j4vi3 & |.(—i)=—i.

‘H Bixipeois kai TGV pavtaoTik@y &pifudv Gecopeltal, s ouvr)-

Bas, dvrioTpogos mpafls ToU ToAAamAaciaopol, elvan B¢

: . . m a
0,0): (0,p)=ca: ﬂl=--ﬁ - .E’
. a [s4] a1 o
(H,O): (O,ﬁ):a ﬁl= EIEI_I=B:§ = — a 1.
§ 161. ‘H igappoyn T@v Teoodpwv Tphfewy Emi myddov &-
p1fucov Bider Efarydpeva Ev yéver prydados &pifuols. OUrtws Exopev

Ol

(a,p)+ (v,8)=(a+Pi)+ (y+8)=a+y+ (B+8)i=(a+v,p+8),
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(oB) — (v,8)=(a+Bi) — (y+8i)=a—y+ (B—8)=(a—y,p-b),
(o,B)-(y,8)=(a+P1) (y+81)=ay+Pyit abi+podi*=
=ory—P&+ (Py +ab)i=(ay—P8,Py+ob).
(@p) : (v,8)=(a+Pi): (y+81) =
a+Bi __ (o+Ppi)(y=bi) _ ay+P8+ (By—od)i _ (ay+PS BY~35)_

y+8i  (y+8D)(y—8i) y2462 R

2. IAIOTHTEZ ®ANTAZTIKQN KAI MITAAQN APIOMQN

§ 162. To &Bpoiopa Svo culuydv pryadwyv dpbpdv elvae
dp1Opog mpayRLaTIRGG.

Ofrw TO &bporopa : (a,p)+ (o,—P)=(a+Ppi)+ (o—Ppi) =

o+ Pi+o—Pi=2a=(2,0).

§ 163. Edv [nTiiTon TO yivdpevov T@v ouluydv (ap), (a,—B),

fiTol &Y at-Pi ki a—Pi, Exopev (a-Pi)-(a—Pi)=a—(P1)*=a’+p=
(e*+p%0). "Htor:

Té ywépevov 8o ovluydv pryddwy dpBpdv elvar mpaypa-
Tindg dpiBpdg xal toobral pe 16 dfpolopa TAV TETPAYWVWY TGOV
Tpaypatix@y Gplipdv Tob évog TodTwy.

KoAoUpev pétpov pryddos fi pavracTikol &pifuol, forw ToU
(o,p) = a+-Bi, ™V (BeTikfiv) TETpaywvikny pifav ToU yivougvou
ToU Sobévtos ki ToU ouluyols olrmol (o,—P)=a—Pi. Kara Tabra
& pérpov Tob (a,p)=a+Pi kai Tol (a,—P)=a—Pi elvon TO J/a+P?,
ToU (0,p)=pPi kai ToU (0,—P)=—P1 elvan ¢ Vﬂ“:ﬁ) 0. TL.X. TO pétpov
(4, —3) = 4-3i elvon 7O /421 3= |/25=5, To¥ (0,4 3)==+3i=043i
T ) 3=3.

§ 164. ’Edv BUo wmyddes &pibpoi (o,p)=a+Pi kai (y,8) =
y+06i elvon petafl Twv iool, B& Exwpev o4-Pi=y-+5i.

Ex THs lgdtnTos Ttatts mwpokimrel (a—y)+ (p—8)i=0

Al (a—y)=—(p-8)i=(5-P)1.

‘YyoUvtes els TO TeTpdywvov T& SUo foa o—y kai (6-P)i,
etplowopey (a—y )= (5—p)*it=(8—B)"(~1)=—(5-P)"

AMN’ 1) lodrns alrrh) dAnBeler pévov, Stav elvan o = y kal P =8,
omoTe kal T& BUo péAn elven foa pé 0, Evdd els mdoaw GAANY Tepi-
mrwolv 8& Exwpev, 11 BeTikds TS &p1Buos looUTon pE &pvnTikodv,
TO omoiov elvar &dUvatov. ‘Ex ToUTwv ouvdyouev OTi:
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'Edav 800 puydbeg épifpoi elvar loor petaEd twv 08& elvai
Xwptotd loa Ta mwpaypaTiwd xol TE Qavtaotikd pépn adThv
xai 8t1 pla lodtmg perald dbo piyddwv dpbudv dyer elg &vo
lodtnTog e mpaypativols dprbpois.

3. ZTHMEIA OPIZOMENA ME MITAAAY APIOMOYZ

§ 165. KoBas ol mpoypaTtikoi &pifipoi, &v 6éAcwpev, Opilouv
onueia kol TapioTdvovtal U aUT®dV, oUTw Kal of gavTacTikol
kad of wrydes &pifpol Suvavtan va dpilouv onpela kal TapioTdvovTal
Uml adrddv dxs EEfs

AopPBévopev Tous &fovas TGV oUVTETaypévwv Kai Opilopev, 811
TO &xpov TprjpaTos ToU &fovos TGV W ufkous WIds povados dpyo-
pévou &md ToU O xai mpds ThHv gopdv Oy TopioTdvel THY pavTa-
oTIKNY povéda 1. Kot’ dvéhoyov Tpomov Opilopev Ta onueic, T
omola TapioTdvouy Tous dpiBuovs 2i, 3i... Bi...(B)0), &v A&Pwpev
&md ToU O Tufjua foov pé 2,3,... P.... povddas prikous mpds THY
popav Oy, T& omoia Aéyopev, 8T1 dpilovTal UTO TGOV PAVTACTIKGY
ToUTWY &p1Buddv. 'Eqv AdPopev Ta dvtioToixa onueia wpos Thv
gopdv Oy, & Afywpev, 6T outd Spilovran Umd TV &piBpcdy —i,

—2i, —3i,..., —Pi,.... kal TAPIOTE- y

vouv Tous d&pifpous TouTtous (o).

15a). df_Bg_______]f'(J»m)
A va elpwpev TO omptiov, A2436) L3

O Opilduevov Ud pryddos Tivds |
&p1Buod, Tr.x. Umd ToU (3,4)=3--4i, :
eUplokopev T onpeiov A, &mi Tiis 1
x'x T TapioTdvov ToOV &piBpdv !
3, 7 B, mapiotdvov ToV 4i Emi
TS W'y kai dxkoAouBws oymua-
Tilopev 16 Spboywwviov OA,IB,, -2
ToUTou 8¢ 1) TeTdpTn xopuen I ;
elvan 16 InToUpevov ompeiov, TO
drrolov TapioTévet TOV EpiBudv
(3,4)=3+4i. Kobos PAtropey, 16 onueiov [ éxe TeTpnpévny 3 kad
Tetaypévny 4. *Ev yéve, 8 Abyoopev, 5T & pwryds &pmbuds (o,p)=a-+pi

»

mapioTdveTan Urd ToU onuelou 1) émi Opiler TO onueiov, TO dmoiov

2x. 15a
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Exel TeTunUEVNY a kod TeTaypévny B s mpds &fovas x'x kad 'y

Znpeiwog. Kaholuev 8propa ToU myddos m.y. (3,4)=3+4i
T ywviay, Thv omoiav oxnuatilea 7 evfeia Ox pé 16 eUBlypappov
Tufjua OF, 16 omroiov cuvdéer Thy &pynv TéY &Eévwy kel T& onueiov
TO TapioTdvov Tov G&piBuoy (3,4)=3+4i. Ko’ &véhoyov Tpémov
70 Spiopa ToU (o,f)=a+Pi elvar 1) yovla, Ty émoiav oxnuoTile
) Ox pé 16 elBUypaupov Tufipa OM, &v 10 M Tapiordyn Tov (o,p)=
a—+-Pi.

'Aoxfoerg

34]. TlopacThooTte pé onuela Tols pryddas :

a') 2-0,741  P') 5+3i \ y") 6-3i §)-0,75-0,62i ¢€') (2,4)=244i
o) () ) 2-064) 1) (5.2) 8) (6,-3).

342. EUpere & dfpolopara, Siapopds, ywdueva, Trniika Téy &voTipw d&pib-
pév dvd Svo. .

343. N& ebpefolv T& Eforybpeva TéY kérwd Tpdewy rkal vd TapagTabolv
aUTd Six TGV omuefwv :

o) (5,3)-(7,3), P) (2.2)% ¥) ,-7)-(9,-2), &) (6,7)-(6,~7).

344, "Opolws TéV KéTeob :

a’) (11,8)-(11,-8), B (14,15)-(14,—15), ¥ (G+iV2)-(4-3i/2).

8') (8-Til/3): (5+4i)/3).

NeplAnyig nepiexopévwv Kepahalou V.

V SUuBorov Betixiis TeTparywvikfis pllns.

‘Opiopdg vieatiig pilng oxetinold &pidpod.

1816 TES TAOY P1ldV. lov. *Av ot = p¢, u ducépaios kol BeTikdg
kad af)0, TéTe a = B. 2o0v. TTas &p1Buds |af Exer BUo pilas dpriag Té-
gews (&vmbéTous ). 3ov. TIas &piBuds —laf Exer ulav pilav meprTTiis
T&Eews, oUBepiav B¢ &pTias.

Auvvdpsfa v& ToMAamAaoidowpey Tov Selktny THs pilns kol
Tov &BETny Tiis Umoppifou ToodTnTos pPE TOV alTdV &piBudv, STav
A Umdppifos moodtns elvan Betikr). Eforycwyn) pllns &AAns pilns
ToogoTNTSs Tvos Bemixfis. Tpomh) pildv pé Siapdpous Befxras els
&AAos foas pe TOV oUTov  Belkrny. Twvduevov # mmAikov piléw,
Srav Ta Umdppifa elvan BeTikd.
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‘Optopog duvdpewv pé sdaopatinov éxbBémy.

ToTe Aéyouev opx=0 fi opx=a(50),

IB16TnTes TGOV Spiwv: &v opx=0, TéTe op(Ax)=0, A= oToe-
pov, &v opx=a, T6Te op(Ax)=Aq, op(x+y+w+...4p)=opx+
Opy+0pw-+...40pp, op(x-y)=opx-opy, Gpiov (X :y)=0pX : opy,

(& opy+£0), op(x*)=(opx)*, (op}X)—J/opx.

‘Oplopdg dovppérpou dpiBpod ( TopIoTAVORévOU TS popehv
SexaBikol pé Gmepar TO TATifos Bexadikd yneia un TEPIOBIKG. )

‘Opiopdg pavtastinod apibpod.

1’=—1, i%=—i, it=1.

‘Opiopds pryadixod &piBpob. a+-Pi=(a,p).

“Optopdg auluyav pavractix®@y pBpdv (o,p) kai (a,—B).

Mpdéers pé pryddas &piBuous
lov (aP)+(y,8)=(a+y,p+8)  2ov. (ap)—(y,8)=(c—y,p-5)
30v () - (v,8)=(coy—B5,By+ab). dov () : (y,5)—

(cxy-f— psr {5__y_—_cx§)'
Y2+ 52 yiige
1816 TEs Py dSaov ap1fpdov :
lov &v (a,f)=0, Téte a=0, p=0. 2ov (a,B) (o, —B)=a+p2.
‘Opropog pétpouv piyddog. Métpov ol (a,f) elvan To VC(?—HBQ;
MecopeTpikny TrapdoTacts wyddos (o,B) Six onpelou ToU EmméSou
TV &§ovwv xOy ué OUVTETOY pEVaS o, P.
‘Optopdg dpiopatog piyddos &ptbpod.
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A’'. IIEP] EZIZQIEQN AEYTEPOY BAOMOY*

§ 166. ‘H yevixn popen Tiis Efiowoecs BeuTépou Pabpol pe
fva &yvwoTtov Tov x elvan 1) ax?4Px+4y=0 (1), émou T& o, B,y
TAPICTAVOUV &PIBUOUS TIPOTYHOTIKOUS f) TTAPATTATEIS YVWOTES, Ka-
AoUvTon B¢ guvreAeotai, TO 8¢ y kai oTabepds Spos Ths (1) i Tol
Tpiwwpou ax+-Bx+y. ‘YwoTifeton &1 elvan a=s£0, Bidm &v a=0,
Tote 1y (1) 8& flro o Pabpol.

‘H (1) Abyeton mAvpeyg, t&v ol ap,y elvon Bidpopor ToU un-
Bevos [ ounporilopev B¢ Tolrro oUrws : (auB,y)7(0,0,0,)]. “Av elvan
p=0,7(1) 8 &n THY popefy ax?+y=0, &vy=0, yiveron ox? +px =0,
&v 8¢ elvan By =0, 1y (1) 6& elven popefis ox?=0.

‘Exdomn Tév &veotépe Tpiddv TENeuTadwy popeddy Aéyeton £Ei-
owols P TANeNG.

Al pllcn EEiocdoews Aéyovran oUppeTpor fi &oupuetpor, &v al-
Tan elvon &piBuol oUppetpor i &ovupetpol. Al pifan Efiodoews Aé-
yovTen TrporypaTikad fj pavraoTikal (f pryodikad ), &v elven &pifpol
TpayuaTikol 7 pavraoTikol (i wyddes ).

1. IAIOTHTEZ TQN EEIZQZEQN

§ 167. 'Edv éobaewg YPwowpev & pély elg to TeTpdyw-
vov, mpoxuntel éElowoig Exovon Tég pllag Tijg Sobelong xal Tijg
npoxunTotong éx Tig Sobelong, dv dAAdEwpev T onpeiov Tob
€vdg TV 800 peAdv adTiG.

*Eorw 1) tlowois A=B (1), dmou T& A kal B mopioTdvouv Ta
BUo pAn adrriis. "Edqv TaUmns Uypddowpey T péhn els 1O TETpéryovoy,
mpokuTTel 1) Elowais AP=B* (2).

* T&s tEiowoers Seutépou Pabuou pé Eva &yvwoTov &vémrTuEe TO TP@TOV &
‘EAANY pabnpaTikes AdpavTos.
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O& Beifopev 6T almn Eyel TS pifas TAs A=B kai Tis A=—B.

Mpédyuot maoan o piloan Tis (1) elvan pilon kai Tfis (2). Ao,
&v els THy (1) Ofooopev dvti TGOV dyvooTwy Tas pilas ouThis, B
gxoopev, 6T 1) oUTw TrpokUTrTovda Tipn) Tol A elvan fon pé Tnv dpoi-
s TpoxUTToUsay Tipn v Tou B. *Apa ke () mipny ol A= (s Tryv
Tou B)? Tloaparnpolpev Topa, @m 1) (2) elvan mpogavids igobuvauos
pgé Ty A2—B?=0, 7 omoia ypdeeTar kai oUrws : (A—B)(A-+B)— 0.
“lva olrrn émoAnfelnTon, Tpémer kal dpkei els TGV TopaydvTwy
A—B 7 A+B va& elvan foos pé 0. ’Eav pév elven A—B=0, émaAnfevetan
N (1), &v 8¢ elvon A4+B=0, émoAnbevetan 1| A—=-B. "Apa 1) A* —=B?
Exel Tas pilos ThHs A=B xad Tfis A=—B.

2. AYZIZ THE EZIZEQIEQEY ax?+y=0

§ 168. "Eorw Trpds AUoiv 1) éflowoig Sx*—48-=2x? (1)

Ex Talns eUpiokopey eUkdAws THY ioobUvopdv Tns 3x:—48,
7 v x*=16. AUrn mpokirTel ék Tijs x=4, &v Uyowpey T& uéAn
s els 1O TeTpdrywvov. "Apa f| x2=16 #xe Tas pilos THS x—4 kal
s x=—4. AnAadr) ai pilor Tis (1) elvon ai 4 xai —4.

"Ev yéver rpos AUowv Tiis é§iowoews ax?+y =0 (v® elvanr az0)

Eyopev v {ooBUvapdy Tng ox’=—y N ™V X?=— %. ’Emra18n oU-

TN TPOKUTITEl &MO TNV X= V—%. Qv TG pEA NS Uywdowpev
els TO TeTpdywvov, ai pilon Talms, dpa kad THS ax®y=0, elvan

ot x=t /-

"Eaw elvar — % >0, i pilan B elvon TporyparTikad, Evid &v —-- (0
a

'

ba elvon pavraoTikai ouluyeis.
Anhadn &v TapaoThowuey ut py, pe Tas pilas 8& elvon

pr= _% , PF"V_% els v o meplmrwow, s & THY P’

x= i‘/—— —:i:V(—l)——“i:
ﬁTOl p1==1 v% " p'__lv%;_ .
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‘Eorw my. 1) Efowors 5x*4-25=0. Elven a=5, y=25 kai
x=;j_—l,"—§ SnA. x=iiv5_.

Taparnonos. *H égiowors ax?=0, émou az£0, Tpopavds Eye
piCav TV x=0

'Aoxfoerg
345, N& AuBoUv kal EmaAnBeubolv al Efiowmoers
a) 4x2-3=x246, P’) 9x2—0,2=3x2+15, ¥ 945 LK
X
346. ‘Opoiws ai :
) ! x2-p2_ ]
o) B ¥ - 5 B D (=D)=32,  y)) T@x+5)(@2x-5)=44,
: 1 1 ) T
&) 8(3x+ 7)(3x_ ?):946, &) x2—12-2) TI=0.

347. “Opoiws al :

s I s U ; y y
o) (T) (ﬁs_)qn, B (F+X)O—X)+ (T—x)(9+x)=T6,
Syl 1l

T—x2 I—x* 1+x*

3. AYZIE THE EEIZQIEQY ax’4pPx=0

§ 169. "Eorw mpds Aow 1y élowois 3x%4-5x=0 (k)

[pagopey alrriv oUrw @ x(3x+4-5)==0. To yivduevor x(3x--5)
yiveren 0, érav 6 els TGV Tapaydvrwy autoU elvar Toos pé 0. An-
Aabr), &rtav elvar x—=0 kal 6tav 3x+4-5-=0.

’Ex Talrtns eUpiokopey x=— % ‘Erropéveos ai pigat Tfis (1) elven
0 kol — %

Ev yéver, fotw 1) pf mAfpns Eflowors ax?4-Px=0 (¢vé elven
a#0), Mpdeopev auThv oUtw : x(ax+P)=0, éx Tfs dmolas Trpoku-

e, 611 al pigon Tfis Sobeions elvan af 0 kad — —E—-

'AoxfoelLg

348. N& Aubouv kal Emadnfeubolv al tfiodoers: a’) 6x2—8x+7x® =12x—8x.
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oy JB B g S L Ao
p)_é—'\n=7jiﬁu§- ¥ o4 t a  op

; X X X2—X (o—x ) (x—p) I A
27 ) emxy(xpy T w P

oiPE atP  o—P
349, ‘Opoicxs ai: o) 1,6x2—0,8x+1,7x2=12x-8x, P) 2,2x2-Tx=:14x

4. AYZIZ THZI EZIZQIEQI oax®+4px+y=0

§ 170. A& v& ANowpev Thy éfiowoy ax’+Px+y=0 an
(a£0), Oecopolpev TNV (goBUvaudy s ox*+Px=—y.

TpooTraBoluey TP V& KOTAOTHOWHEY TEAEIOV TETPdywVoy T
wpéTov péhos TauTns. TToMarAaci&louey T peAn Tng eTmi 4o kai mpoo-
BéTopev els ot TO P2, OTe eUplokouev THY dox*+-4aPx | B pr-dary,
| ool yp&eeTan xkad oUtw: (2ax+4-p)*=p*—day.

AUtn elvon iooSUvapos pé Ty (1), TpokimTel BE &mo THY

2ax+ p=]p—ay , &v OWhowpey T& PEAN Tr)S €5 TO TETpay VOV
&pa el Tas pilas TéY 2ccx+ﬁ::t]/[3'i—4a’y :

—p-L | p2—4 . s y
"Ex ToUTwv eUpioKopey X = P lzg . *Ho1, &v xahowpev
p1 ki pe Tas pilas s (1), O éxcopev
_—P+Vp—day e
Pas= 2a e 2a

*E@appdlovTes Tous TUToUs TouTous elpickouey Tas pifas olao-
BrymoTe popefis Efigmotws ToU B’ Pabuol.

"EoTw mpos Avow 1 éflowors 3x*—5x-2=0.

Elvan 16 a=3, 10 P=—5 kai 16 y=2. ‘Emoptvess rUpiokopsy

524 SIVOFEORIN 1L : 2
p1=5iv%5mf ) Pe= —IfG—— Htor p =1 xad p, et
*EoTw Tpds Ao 1) éElowaots 4x2425=0.
*Exopev a=4, p=0, y=25. ‘Emopévios elpiokopev
V4425 -y—4425 ., 454 5. Bns
Pi== 2.4 L P2= _2_4 I P 2.4 == 2 1, Pe=— 2 1.

'Aonvoetg

‘OQuds mwpwTn. 350. Aboate kal émaineloaTe Tds oo

a') 3x2-3x=38, B 3x2—§—x=25, by x2—§mx=3x+l, §') x2—x—2=0.

WniomnoiBrke amd 1o lvotirouto EkmaiSeuTikrg MoAmkrg



196
351. ‘Opolfws Tés: o) x—2—12x—1427=0, B’) 9x—2—21x—14-12=0,

y) x=D(x-2)=0, &) xe=)302x-V3), ¢) V3 x2+V0x+}5=0,
o) (X—1Yi—(3x+B)E= (x50, L) (6x—1)2-+ (3x+4)*—(5x—2)(5x+2)=53,

M (+)+ () (4) ~(Z1)=0 0 X&) (5 Y-,
') X+ % =2(1+V6).

‘Opés BevuTépa. 352, Aloare kal tmwodnelocTe T&s tEiodors :

o) x24-9ax—1002=0, P) x2—2ax—3a?=0 ") x2=5a(10x+x)

') x(a+x)=a2p(p-1), ) x2-2(c+8)x+32a=0, oT’) x2—2(a+p)x+4ap=0
. 1% w (Rx—P) Afaxyg 1 o PENX
D) bRl M)k 9’( B ) Y (2‘”‘ Y )"0'

R it G G 32_+1

e e o i 5 1 " 2 L
s e =T ') Aelforre, M, Tva o thocoes ax4-Px+y 0,

a,x24-B, x4y, =0 Eyxouv niav pilav kowry, mpter (ol &pkel ) vd Excopev :
(aP—a,B) By —Bry)= (yoy—y,e0%. CAv p, f) xowh piCo, eUpETE T& py?, Py, Ex TGV
ap?,+PBpy+y=0, mp2+Pipit+y,=0, xal &v elpebi) pP=x, pr=h, BtoaTe A*=x).

‘Op&s TpiTn 353. «) ’Edv & ouvreheoThs ToU X% Tijs tfiocoews P’
Bobuol elvar TéAeiov TeTpdywvov &kepaiou, TpogdiTouey el T& pEAn aUThs TO
TeTp&ywvov TOU TMAlkoU ToU OUVTEAETTOU Tou X Bix ToU BimAaoiou Tijs TeTpa-
yevikiis pitns ToU ouvteAeoTol ToU x* K.T.A. NoaTe olrw ThHy Efioway

4x2—-23x =-30.

B') ’Edw & ouvteheaThys ToU x* Bév elven TéAeov TETp&YwvoY, TOAAXTTAC-
orélopev & péAn Ths E6odoews Eml kardMAnAoy &p1Bpdy, DoTe & ouvTEAEOTHS
ol x2 va ylvn TéAetov TeTpérycovoy k.T.A. AVoorTe oUTw THY tiowow —3x24-5x=2

§ 171. *EvioTe Aopev Thv Eiowov B’ Pabuol &’ dpéoou dva-
AVoEws ToU Tpieovipou olrTiis s yivouevov mrapayovtwy, &v ToU-
To elvan Buvertdv v yivy eUkéAws. “EoTe m.x. dmi Exopev TV E6i-
owow x*4+Tx—60=0. Tpkmovres TO TPDTOV LEAOS aUrriis s yi-
vopevoy TrapaydvTwy Exouev Ty (x412)(x—5)=0. 'AAN" Tva 10
yivépevov ToU TrpddTou péous ioolran ué 0, &prei x+-12=0 A x—5=0,
i Ty bmolwv eUplovopey x=—12, x=5.

M¢ Tiv wponyouptvny Topelav Buvdpeba EvioTe vd elpoouev
Té&s pilas kai EE1owoewy dvawtépou Tol Seutépou Pabuol. TT.x. &v Exopev
Ty iowoy x—x?—6x=0, ypdgopev aUmyy ofTw: x(x*—x—6)-0
f x(x—3) (x+2)=0. AU &t Exa pilos T&s x=0, x=3, x=-2.

*Eore 1) tElowors x*—8=0. ’Avt’ aUTfis Exouev THv looblvapdv
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s x4-29=0, f T (x—2)(x*+2x+4)=0 xai 6& Exwpev T4 pl-
las, &v Aowpev Tas EQIOWOEIS x—2=0, x*+2x+4=0. ’Ex Tfis mpow-
Tns Exopev x=2, €k Bt TS BeuTépas x:ﬁlj;i]/i-

'AoxfoeLg

N& AuBoly al kaTwh Efiomoes Six TpoTfis ToU TrpwTOov péhous EkdoTng
€ig yrwopevoy TapayOuTWY

354, o) x3—x2—2x=0, p) 4x3—4xt—x+41=0, y") x3+9x2427x+27=0,

355. ') x*taxi+ax+1=0, B x*—Ax242Ax—(A+1)=0
y') x34-8+3(x2—4)=0.

356. a') x*4ax?+ax+a?=0 p") x*+4x°44x24-x=0,
y') ot(atx)i—aixt=0.

357. ') x5—x*—x+41=0, B') x°—12x4448x2—64=0,
v') x*ax4 (a+1)=0.

5. EEIZQIEIZ AYOMENAI ME BOHOHTIKOYEZ AINQEITOYZ

§ 172. ’EvioTe tEiohoes Tivés B Pobuol f kad &veotépou &vd-
yovtau els THY Ao &mhouoTépwv EIowaEY P’ PobuoU ué TV Xpn-
oipotroina Ponfnmikdy &yvooTwy. “EoTw Y. 1) ¢fiowaig

(x*—5%)*—8 (x*—5x)—84=0.
A& T Moty aUTiis BéTopey x2—5x=w, &T¢ eUpiokopev w?—8w—84=0.

Ex Tfis AUoEws ToUTNS euplokopey  w=44-10, fTor w,=14,
w,=—6.

AvtikadioTdpey Tds Tiwds ToU w es T Effowow x*-5x=w
kol Eyxopev Tas Efiocoes x?—5x=14, x2-5x=-6. ’Ex Tijs AUoews
fxdoTns TouTwv evplokopey x=7 kad x=-2 & Tis o xal x=3,
x—2 & Tiis P'. "Apa al pilea Tfis Sobefons é§iocorws elven —2,2, 3, 7.

'’Acxfoetg
Né& AuBolv al k&twbi Eiowoes :
358. (6x—1)2—11(6x—1)+28=0. 359. 2(x—7)2+4(x—7)—2=0.
2
360. (x+1)*+2 (%_125) 4+0,5=8,75. 361, (2x—a)i—P(2x—c)—2pt—0.

362. (3x—204P)2+2B(3x—2a+PB)=c2—PL.  363. (x2+3)2—7(x2+3)—60=0.
364, (x2+7X)P—6(x2+7x)—~16=0, 365. (x2—Tx)2—13(x2—7x+ 18)4270=0.
3

366. (2x+4— %) (2.\{— ~x—+2)_35=0. :ae.'f.(-z";}}j)2 oA 2?6 %) bl
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6. IIEPI TOY EIAOYEZ TQN PIZQN THE ax?+Bx+y=0

§ 173. ’Eav TapaoTIiCwWUEY pE Py kol pp Tas pilas TRS £61-
owoews axiPx+y =0, 6& Excopev, s eidopev.
_—P+VpE—day, ~—p--Vpt-day
o 2a £ 2a
Maparnpolpey, 871, t&v elvan 16 B2—4ary ) 0, o pilon elven mparypa-
Tikal kai Gvioot.

"Eéw & B—dary=0, o pilan elv parybomikai kot foou bé -

*Edv elven To Pi—dory (U, o pigon elvon piyddes év yevel, meidn
5t 10 P—day ypdgeTon kal oUte @ —(4ay—Pr)=i*(dory—P*), EmeTan
ém el THY mepiTTwoy iy of pifan elvar ouluyeis pavraoTikai,
fiTol :

_ Vi _ -V
i i S

Ex 1édv dvwTépw ouvdyousy Tov EEfs mrivomer:

1ov. "Edav elvar B*—4ay ) 0, ai pi, p. €lval mpaypatikai xai
dvicoL

20v. 'Edv elvar B*—4ay=0, ai p., p: €lvar mpaypartixai xai
.

3ov. *Edv elvar B>—4ay { 0, ai p,, p: €lvar piyadeg ( ¥ pav-
ractixai ) cvluyels.

*Eorw .. 1 Eflowois x2-5x+6=0.

Elvaa o=1, p=—5, y=6, P*—4ay=25-24=1. ‘Emopéves al
pidon orfis elven TpoypoTikal ki &vioot.

"Eotw 1) &Elowots 3x2—12x+412=0.

Elvar a=3, p=—12, y=12, p*—4oy=144—144=0. "Apa ai pion
avrtijs elvan TporyporTikal kal foon.

A T Elowoy 2x2-3x+4=0 evar o=2, p=-3, y-4
pi—dory=9—32=—23. "Apa al pilon TouTns elvon piyades ouCuyEs.

loar pe —

'AoxfoerLg

‘Opds wpdTn. 368. Na mwpoobiopiadi) 1o elfos Tédv pigdv TV kaTwh
tFiowoEwy yowpis va AuBouv :
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o) x2-15x416=0 Py x244x+17=0 y') x249x—7=0

8) x2-3x—21=0, ) x2=1-T7x, or') 2x+3=x%2

369. Aeifare, &1 al pifen TéY KT tEiocoewy elvar Tpaypaikal, &v of
dpibuoi a, P, vy, b efvan TPy HaTIKOL

@) Bmt, B gy +PY)=D

x—y x5 '
oy y % 4 P 3 LB

¥) x:=m (x+2m). &) x_c+ x—BT e 0.

370. Aeiforre, &1, tav ol pifan THs ax®+ 2Bpx+y=0 elvan TpayHaTIKai, TO
aitéd B& oupPaivn kal B THY x 24 2(at p4y)x+ 2{3(&-}-7{)4-3@:0.

371. ’Eav 1y axt+2px-+y=0 &n pllas Tperynarikds, Belfarte, &1 kal 1) E6i-
T [3‘3x2—(xy(xf1)2+ory71=0 Exer piGos 'rrpcxyucrrmo't;

372. Aciforre, &m ol pilon TV kaTwh tEiomoewy elvar pnTai, g’ doov Kai
ol &pbuol «, B, y, B elvan pnToi :
a') x2—S5ax+44a2=0, pP") x(x+42p)-24p2=0, ¥ cﬁyx2—(c:2[32+y2)x+crﬂy:0.

373. ‘Ouoiws Tév: &) (a+p+y)x3—2(a+p)x f (a+p—r)=0.

B') (Ao—9y252)x2-+ da(ory® + )X+ (ory?-+pB2)2=0.

374. Aeifarte, oT al kéTwbh thiowoes Exouv auppéTpous pllas, tg’ doov Kai
ol &pibuoi «, B, y, 5, k elven dpibuol oUPPETPOL &
o) x2=a?(2a2—x), P 2x24 (y+4)x+2y=0, ¥ 2yx2—cp(x—26)=4ybx.

6') 2x2+4 (6a—10x)x—300x= 0.
375. Aelfare om 1) ESlowaos x24mx+k=0 Exga ouppérpous pilas, STav:
a') K:(T‘ZA) (Ir;\) p) m=A+ % Pt A, K OUPPETPOUS.

376. Acifare, 6T ol piGon TGV x&rwd  toboewy Evar gavraoTikal  &v
B,y elven TparypaTikol &pidusl 7= 0 xal P +y.

a') apx2-2apx+2p=0, B) x2+42ax+ o2 pety:=0

y") x2—2{apx+17ap=0, §) X2t 2ax-+ a4 p-2py+yi=0

377. Aelforre. 1 1) Eiowos (ax+ P2+ (o x+ Py )2=0 Exer piLas QAVTATTIKAS
tav Pa,—ap, 70.

378. E&v al pifon TTis tE10WOoEWS ax2+42Px+y=0 elvan pavTaoTiKal Beifarre
o1 xad ol TS ux’+2(a+ﬁ)x+25+y+or=0 elven Emrions govraoTikai,

379. Aelfare, &m, tav al pifan Tis thiodoews 8a2x (2x—1)+ p2=0 elvanr gorv-
TaoTikai, ol Tis 4o®x®+4 p2(4x+1)=0 0& elvan mparypaTikal kal &wviool.

‘Opds SevTépa 380 M Tivag Tipds Tou p ool KaTwTEPW tEowoeig
Exouv pilas mpaynaTkds kai foos

o) 2uxt4 (Gut2)x+4u+1=0, B) 0,5ux®—(2p—1)x=3p-2,

) (u+l)x’+3(u—1)x+u—1=0, &) (2u—3)x2+ px+ p—1=0.

7. EXESEIZ EYNTEAEETQN KAI PIZQN THE ax?4-Px+y=0

§ 174. "Ex o0 TUTOU TGOV pil@dv Tiis §1ocoews ax?4-Px+y=0
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5 —p+V pr—dory —p-Vpr—day
EXOMEV . pr= = e e i QBG_%W. Pz = —IH/SQ 14 ()
By pév Tas iodTnTas alTds TpooBécwpey KaTd péhn, sUploko-
HEV Pyt po= -‘;%,E = %, gav 8¢ Tas TOACTIACCIATWHEY KATA UEAT,
(=B+V p*—day) (—p—V/p*—day)

EUPIOKOUEY  PiPe= 3

Eis Tov &pBunTny Tou kAdopaTos £xopEV VA TOAAQTTAQCIGCW-
pev Tas ouluyels ToodTnTas —B -i'—VB‘-’—4oty, —{3—1/[3'—'—4(1)(, fiTol TO
&hpolopa émmi TNV Siopopdy TGV —P kai VBTJIGY, ETTOPEVLOS TO YIVO-

pevov auto elvan PE—(B*—4deory) —doy. "Apa EXOMEV pipe= gzz: 8.

x
M.x. Ths tEowoews 3x*—5x+6=0 1o pév &bporopa Tév pildv elvan

TO 8¢ y1vduevoy g = 2.

5
‘gr

§ 175. AoBévtog tol &Bpolopatog xai Tod ywopévou dvo
dpBpddv, Suvdpeda va eSpwpev adrodg S ThHe Adoewg €Elocw-
cewg B’ Babuod.

Mpdrypart, &v B elvan 16 &bpolopa kai y TS yivduevov Tév &pi-
Opddy, o pilon Tis ¢5i0woews x*—Px+y=0 8& elvan’ o {nTolpevor
&piBpof. AdTi, &v x mapioTdvn TOV Eva dpiBpoy, & &AAos Ba elvan
p—x. OUrw 8& Exowpev x(P—x)=y f| x*—Px+y=0. L)

‘O els T@dv SUo &piBpdv elven pia T@v pildv Tis &§iowoews
(1). ‘O &AAos &pifpds B elvon kot &véykny 1) &AAn pila Tiis (1),
5161 TO &bpolopa TGV Suo piidv avTiis elvan B, doov kal TO &fporopa
1Y SUo &piBuddv. TLy. &v T6 &Bpoiopa TéY &piBpddv elvan —4 xad
T ywdpevov — 45, ol &pifpol B elvan pilon Tis x24-4x—45=0, fiTol
of 5 kai —9.

§ 176. Hapanijpnowc. T &bBpoioua T@Y pifddv Tis E§locooecs:
ox?+Px—+y=0 looUreu pé — a-.‘Av TS o Tefvn els T 0, dara p+=0,

1) Eflowaois &vdryetan eis v Px-+y =0, Ths dmoias ) pifa elvar — E

‘H &AAn pila Tiis Bobeions e§iodoecos B Teivn els 1O 4 o0, Tlpdypat
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ETeIdn TO— %—"l‘Eiv‘El els 1O (&) &mepov, ©) 8¢ pix pila Tis EGiowoecs
Telvel els TO —%, f) &AAn 6& Teivr) el 1O 4 oo.

'Aoexaoetig

‘Opds mpodTn. 38l Né& eipebij 16 &Bporopa ral Td yivdpevov T6V prhdv
T6v KkéTwh Ebiotoewy Xwpls va AuoUv :
a') 2x2—4x—3=0 B) 3x2+48x—12=0, y') x2—7x+10=0.
382, ‘Opolws Tév: o) x4 2Zox=3a? P x2—4ax=—3a?
383. EUpere v &MAnw pilav TV tEiowoewy :
a') x2-5x+46=0, &v 1) pia efvan 2,

B x=—¥x+l=0. &v 1) pia elvan %.
v') xt—(a+P)x+aB=0 &v ) pla evan a.

‘Opas SevTépa 384 o) "Av py, py elven pllan Tiis ax?+Px+y=0 ei-
peTE TO py—pg B1& THV a, P, V-

B') N& eUpedij TO py2+ps? TGV piddv py, py Tis ax®+Px+y=0 rad dxorol-
Buos TO pyi+py® Bi& T&v ouvTeAeoT&V TS Efiowaecs.

385. EUpete 1o &Bpoiopa, TO ywdpevoy, Thy Sagopdy, 1o &lpoiopa TRV TE-
Tpaywvwy kal Tév kUPwv TV pifd@y THs X34 mX+4k=0, xwpls v& A8 alTn.

386. Edpete 1o &fporopa TGV TETpaywvev TAY pitdv Tév kérwb fiowaewy
Xwpis va AuBoUv alTan :

a’) x2-9x+410=0, B’y x4 5x—7=0, y') 3x24 Tx—6=0.

387. TlpoodioploaTe 16 A, GoTe TO &Bpoioha TV TeTparydveav TV P&V
Tis thodiaews X24 (A-2)x—(A+3)=0 v& elven p.

388. Tloia oytois wpémer v& Uapyn petaly Tév B kal y, Tva ol piGe Tis tE1-
ohaews X2+ Px—4y=0 Exouv Adéyov A

389. Elpete axéow @V a, B, ¥, Tva, al pllar Tijs Efiodoews ox 4 px+y=0
elvan duédoyor TGV W kal v

390. TpoobiopioaTe T& P kal y, doTe f| Bagopd TédV piLdv Tis tEiowoEws
X2+ Px+y=0, elvan 4, T&v & wiPwv Twv 208.

391. TMpoobioploate Tov v, doTe al pifar Tis Efiocoens
(a—P)x2+42(a2—P)x+v=0 v& elvan foan i v& &ouv ywopevov 1.

392. Tlofav Tiphv Tpémer v Exn 1o y, @ote ol pifon Tiis Efiodaews
3x2—10x+y=0 v& elven mryadikai ; N& éxouv ywduevov —0,75 ;

393. Tlpoobiopicate 10 y, dote al pifan Tis Efiodoews x2—8x+y=0 v&
wAnpolv Tés EEfis oxéoes. o) py=pu P) p1=3ps ¥') pP==%l.

394. To alrrd Bid Tas oxtoes: o) 3p,=4p,+3, B') pl+e. =40
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8. IIEPI TOY INPOXHMOY TQN PIZON THE oax?{Bxiy=0

§ 1717. Aobeions Tiis tiocoews ax’+Px4y=0, Buvdueba v
Srakpiveopey, Tofov elvan TO Tpdonuov Ek&oTns T&Y pi1ldv TS,
&v elvon Tparypormikad, Xoopls va AUowpev T égiowaty. TIpos ToUTo

Tapatnpolpey, 6T1, &pol elval pip,= %chi prtpe=— -%, gmeTan, &I
éyopev TOV EEfis Tivoka

Mpéonpa TQv plLdv g EEowoewg ax®+px+y=0.
av B’—4ay ) 0.

1lov. "Av elvat % 3 0, ai pilar elvar dpbonpor- Betivai pév dv
elvar xai — %‘ ) 0, dpvntueai 8¢, dav elvar to6 — % .0z

20v. "Av elvar— {; {0, ai pilor elvar érepdonpor dmordTwg

peyaAuTépa ¥ Betinh) pév, dv elvar xai — % 5 0, ) dpvnTucy 8¢, dv
. _ B

Thg (0.

3ov. "Av elvanr 12 0, % pla pila elvar fon pé 0, ¥ §& dAkn
e — §'—-

*Eotw m.x. N Eflowois x*+8x-412=0.

"Eyopev Pi—dory = 6448 =16 = feTikds. "Apa ai pilar p, kai p,
elvan poypaTikad. "Ereidn 8¢ p1pe=12 ) 0 kad py-+pe=—8 (0, ba elven
dpunTikal.

'Aoxfoerg

395. EUpete 1O ofjua TéV pildv THY kérwdh Eiodoewy, ywpis va AuBouv
auTal ;

a’) x2-8x412=0, p') 6x2—15x—50=0, y') 7x24 14x-1=0.
396. ‘Opoicws Tév EETs :

a') Tx2=5x—1=0, p') x2—3x—4=0, y') 3x2-4x-2=0,

b) x2-3x+2=0, ) x243x+1=0, oT’) 5x2—15x-1=0.

9. TPOIIH TPIQNYMOY ax?+Px-+y
EIZ TINOMENON IPQTOBAGMIQN IIAPATONTQN QF IPOE X

§ 178. "Eotw 8T {nreiton v& Tpoarrrd) TO Tprwowupov ax?-Px 4y

WniomnoiBnke amod 1o ivotirouto EknmaiSeuTikrg MoAmkrg



203

els yivépevoy TapaydvTwv. "Avps,p, elvar al pifar THs ax?4-Bx+y 0.
ai omoion Aéyovran kai pifon ToU SoBévtos Tprwwipou, B elval

Pitpe=— %. £9) pipe= L. (2)

(e
“YroféTovTes TO a=£0 yp&popev TO TPIVUHOY s EETS :

ax®+px 4y =a(x*+ f% X+ %).
"AvTikaBioTGOVTES TO E— e 1O foov alrol —(p1+-p2) & Tiis (1)
i
x4 Bx+y = o[ X2 (pit o)X+ Pipe) = (X*—prX—peX+P1Pe) =
=a (x—p1) Xx—p2(x—p1)]=a(x—p1) (X—P2)-

"Hror 16 ax?+4 Bx+y=a(x—p:) (x—p2)-
Arakpivopey Topa Tés EEfiS MEPITTTOOEIS

xad TO - pE TO pipa K THs (2) evplokouev ST

lov. "Av ai pifar p, xai py elvar mpaypatixai xai dvicot, 0a
Eywpev o x4 Bx +y=a(x—p:) ( x—p:).
20v. "Av elvat p, = ps, 0& Exwpev a x* 4 B x+y = a( x—p1)*
3ov. “Av elvon p, = A+di, p.=A—di (pyddeg ovlvyeig), ba
Exwpev x—p, =( x—A)—8i, x—p2 =( x—A) 461, nal
a( x—p1) ( x—pr) =0 ( x—A)—8i1[( x—4) +8i]=a[( x—2)*+5%].
"Apa : ax*+4B x+y =a[( x—A)*+5°]. "Hror :
Té tpubvupov a x*+B x4y Tpémetar elg ywvépevoy pév tob
o ént 8vo mpwroPubulovg mapdyovrag b mpdg x, dv al plla
tijg ¢Elowoewg o x P x+y =0 elvar wpaypatikel xal dvicot,
el ywépevoy 8¢ tob o &rl &v téhetov Tetpdywvov § éml To &bpor-
opa Svo tetpaydvwy, dv al pilat Tig EElowoews elvan Toat 7
pryddeg (ouluyeic).
Mx. && 16 2x*—3x—2, 10U omolou af pifen elven 2 xad —0,5,
Eyouev 2x2—3x—2=2(x—-2)(x-+0,3).
A 16 2x2—12x+-18, ToU dmolov al pilon elvon foot pé 3, Exopev
2x2—12x418=2(x-3)~

10. EYPEZIEZ TPIQNYMOY B’ BAOMOY EK TQN PIZQN AYTOY

§ 179. "“Otav Soboly al pilar py, pe EVoS Tpiwwipou B Pabuou
dos pds x, ToUro 8& looUran et (x—py)(X—pe)=x"—(pi+p2)x+ pip.
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ToAAaAamaopEvoy TO oAU &mi Tapdyovtd Tiva oTtabfepdy.”Hrol
Suvdpeba v elpwpev TO Tprowwpov ToUto ( TTapoderopévou ToU
otofepol TapdyovTos ) fk TGOV pildv oalTol.

Ml.x. TO Tpiwwov, TO Exov pilas Td&s 3 kai L, 6& v foov

2
2x— 2x2—7x+3 \ \ e 1 3
pé (x—3) (x—-—) = (x— 3)( = X—zx—-'_' T 8¢ 3 kal 5 684
elval piCon s £§10woEws 2x~—7x+3:0.
'Aoxfoetg
Opas wpwTn 397. N& Tpatiolv els yivdpeva T& Tpicdvupa ;
a') x2-9x+418 p) x244x+3, Y') 2x243x-2,
§') 2x24+12x+18 £) x2—4x-5, ot’) x2-5x+6,
398. N& dmAomomfouv Td kéTwdh kKA&opaTa :
x2—5x_—_}_-w#6' B x2+4xfﬁ3 N x24-10x4-21
x2—7x+ 10 X2—4x--5 b5 2xX2+4 12x+418

‘Opds SevTépa 399 Edpere &flowcy B’ PBabuoU ué guvteAeoTds dike
paious Exoucav pilas :

o) 3xad 0,5 p) 3+V2 ) 4+V5 §) +if2”

8) atp, or’) atlB, Z') atilB, n) atfa

400. Zynuarioate Tds E§10doels Tas Exovaas pifas TO &dpoiopa kai TS yvo-
pevoy TV piidy THY k&Twh Eliodoewy :

e py x2=}3(2x-V3),

) 12+l3( = )—2«ﬂ(x—ﬂﬁ)
a F

401. Iynportioate THY tflowov THy Exouoav pifas Td TETpdywva TGV pI-
Loov Ths EE1ochoEws V3xe+[17x + V5=0,

402. ZynuarioaTte Tas E§lowoels Tas ExoUoas pllas ToUs kUPous TV PGV
TV thlowoewy :  a’) 2x(x—a)=a?, B x2+4ax=a2B(P+1).

403, ZynporioaTe Tv Seutepopdbuov tficwory, yvwoTou évros, 6T1 & ouv-
TeAeoTns ToU BeutepoPabuiou Spou s elven 7, Tou mpwToPabuiov —14 xai 1
dia TGV pigév —5.

404. 'Eav x,, X, elvan ol plfar Tfjs éElawoewg ax?+pPx+y=0 7| THs
x24T+ k=0, oxnuoTioaTe Tas tfiowoels Tas Exovoas Tas xéTwth pilas :

a’) X2, X8, B —x,2, —x,2, YY) x%2x,, X;%%,  8') x;42x,, 2x,4-X,,
’ P ; xl+x'.‘ XX,
£) xX=2x,, X,—2x,, ot’) X,24X,, X;+X.2, (45} == g
Xa Xy
! : 2 2 e 5 X. Xs
n') ax 24 Px X+ r¥.: YX, 2—Bx, X+ ax,?, ] T ey
! ' 1
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405. E&v X,, X, elven pigon Tfis Efiodoecos ax2+ Px+4y=0, UmoAoyioaTe THV
Ty T@Y TapaoTdoewy, Ywpls va AT 1 €flowos :
a’) (axy4 PP (axyt+P)? B (Bx2+¥y)(Bx2+Y),
) (yx,+B)—2+ (yxe+P)—*
406. "E&v X, X, elven oi pigen Tiis £§i0cotes 5x2—12x+1=0, UmoAcyioaTs
THY TILMY Ths TOPACTATEWS XX, 2 X Xp 2 X%, Xwpis ve Aub) N tflowais.
407. ’Edw x,, X, evon piGon Tis Ehrocoecs x2—2x—35=0, UmoAoyicaTe TNV

o L e X T ” ;
TIUHY THS TOPAoTATEWS )Elxil“— 1——:-)(—2, yoopls vé Aubij i Efiowans.
1 i |

11. IPOZHMA TOY TPIQNYMOY ax HBx+y
AIA TIPATMATIKAE TIMAZ TOY X

§ 180. "Eotw TO Tpiwvuuov ax?}-Px+y xad 811 TO X AcpPa-
vel TrporyparTikds Tipds. “Av o pilon ool py, pa lven Tpary porTiKad
kai &uicol (EoTe B¢ 6T elvan pi(pe), B Excouev

x4 Px-+y=a(X—p1) (X—ps)-

a') "As Urrobéowopey, OTI of Tipad ToU x elvan pikpoTEpCn TOU
Py, ETopévas kai ToU Pe. TéTe T& X—p1, X—Pe Elvan &punTikg, TO B¢
(x—p1)(x—p2) (o5 y1vouevov &pynTIKESY TraporyovTav ) elvea Beti-
K6y, kad TO a(x—p1)(x—ps) 8& Exn TO TpSomuOY TOU Q.

B") "Eorw, ém ai Tipad ToU X elvon peyodUTEpan TolU py, ETTOMEVS
ko ToU py. ToTe T& X—py KX X—po elven Beixd, Emions xad TS (x—p1)
(x—pe) elvon Bemikév, TO BE yvopevoy a(x—p)(x—p,) Ba Exn TO
TpdoTiov ToU o.

v") "As Umobéowpey, 6T of Tial Tod x elvan peyahUTepan Tob
p1, GAN& pikpSTEPaL TOU P, fitor pr { X { pe. TOTE TO pév x—p, elva
BeTIKGY, TO X—p2 GpyNTIKOY, TO 88 (X—p,)(x—p2) elvan &pvnTikoy (s
yivopevoy SUo ETEPOCTIHGOV mapayévTwy), dpa O a(x—p.)(x—p,)
gxer pdonpov &vtibeTov TOU o

8') *Av ol py Kai pe elvan focn fy pyddes &pibuol Ev yéver, Bi& -
oav TIPAY ToU X TparyHarmiknY Kad Sidpopoy TG pilév, TO TRIWHOY
Exel TO TpooTHOV TOU . MoT1, &v pev elvan py = pe TO ax*4-Px+Yy
— a(x—m)?. "Htor e 16 mpdonpov ToU o Bix kdde x #p.. TAv
‘8¢ ol pifon elvan Wiy ddes v yével, TO ax*+-Px-+y TpemET els y1vo-
pevoy ToU o Emi TO &Bpoiopa Uo TeTpaydvwy, ETOUEVWS EXEL T0
mpdonuoy ToU a. 'Ex T@®v &veotépw ouvdryopev ST :
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"Otav 16 x AdPn Tylv mpaypatixly xeipévny €xTog TV
ptldv Tod Tprwvidpou a x24B x4y, TO TpLdvupov ExeL TO TPO-
onuov Tod a, éve Sia Tipny Tod X xelwévny, petakd TV pL-
Lov Exel mpoonpov dvrtiBetov Tol a.

'AoxfoerLg

408. Aa Toias TpayuaTikas Tipds ToU X TA kdTwd Tpiovula 8& Exouv TI-
pas GeTikGs ; GpvnTikAaS
a') 2x2-16x-+24, P’y —2x24+ 16x—24, y') 2x2-16x+432, &) 0,75x2—6x+1.
£) x2—7x-1, ot’) x2+x-1, ') 2x2—6x—3,
409. ‘Ouoiws T& TprWHA :
a) -2x2-16x%—32, B') 2x2—16x+40, y") —2x24+16x-40, &) —x2-3x+2.

12. OEZIZ INPATMATIKOY APIOMOY QX IIPOX TAZ
PIZAZ TPIQNYMOY

§ 181. AcBévros ToU Tpiwvipoy ax?4-Px+y xai &piBpol wpa-
yuoTikoU fow A, {nToluey vé ebpeopey T Béaty alrmod dos pds kade-
giav TV (OmotiBepévwv mpaypatik@v) pil@dv Ths Efil0woEWS
ax?+Px+y=0, yowpis va Aubf olm.

Moporrnpoluey, 6T, dtav Tedfi x=A els TO TPICWOY, EQV TO
aA*+4PA+y Exn mpdéonpov &vtifeTov TOU TpooTiuov ToU «, TOTE
al pilen elven mpayparikal kel &vicol, & & A mepiExeTan peTaly
TOUTWY

"Edv Speos O ah—PA+y Exn TO TrpooTnoy ToU a, TOTE & A KeiTan
txtos oY pldy Tol Tprwwipoy, foTw py, pe (EvQ UmoTifeTan pi(p,).
Méver va elpewpey, &v & A elvan mikpdTepos Tiis WikpoTépas pllns pi.
pEyaAUTEPOS TS HEY CAUTERQS Pa.

Mpds ToUto dpkel va ebpedi, &v elven wixpdTepos f peyoUTe-
pos &md &piBudy, & omoios va mepiExNTal PETAEU TGV pildv. AOT
&v elvan pikpdTepos &rod ToroUtov &pifudy, ToTe, SeBopévou, ST elvai
& N tkds TV pildy, 8& elvon Tpogavds Tpd auTdv. 'Evg v elva
HEYQAUTEPOS TOIOUTOU Gpifuol, Bc elvan o A peTa Tas pilas.

‘ApiBuds buws Treplexduevos petalu Tév pildv pi, pe elvar O

5% SnA. TO Hudbpoiopa alt@v, S16T ék TS pi{ P TPOKUTITOUY ai

201 {1+ pexcti P+ pa (20, B, 21 (it pu{ 20, 6T6TE (TP (o,
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p

“Av Aotmrov slval A (— rg 5 A B& sivar mpd TGV pildv, kai &v
Ay — 2%— & A B elvan peTa Tas pilos.

Ek ToUTwv OpileTal 1 Béolg ToU A s Trpos Tas pilas.

Hapadelypara. lov. "EoTw, 6T §iSeTon TO TpivUpoy X4 3x—2
kad {nToluev va elpoopey v Bécv Tou —1 Y. @ Tpds TAS pidas
ToU TPIwVUHOU, XwWpis va eUpefoly alrran,

Evpiokouey mwpddTov 16 onueiov ToU (—1)243(=1)-2. TouTo
5idel ¢€ayopevoy 1-3—-2=—4, BnAad) ETepdonpov ToU ouUVTEAEOTOU
1 Tou x* elg TO Sobiv TpIOVUPOV. “Apa & —-2 TrEPIEXETOAL petafy TV
piléov Tou SobévTos TprwvUHou.

“Eorw, 671 51& TO auTd Tprwvupov {nTtolpev Ty Béow .
ToU &piBpol 1 s mpods Tas pilas Tov, ywpls va ebpebolv adrar.
Efven 124-3-1—2=2, SnAadn opéonuov Tol ouvteheoTou 1 ToU x2.
"Emrerta TrapartnpoUpey, 61 ol pilon elven TrparypaTikad kai &viool,

5161 A = 948 ) 0. To Hudbporopa @V pi&y elven — ;— Kai émei-
5n 1) — 2‘2 =— ;— 6 1 0a elvon petd Tds pilas, SnA. peyoAUTepos
TiS HEYAUTEPSS pilns.

20v. *Eotew TO Tprovupov —3x*4-2x-1 xai &1 (nrolpev Thv
8ty ToU 0, dos Tpds Tas pifas Tov, ¥wpis va eupebolv alran.

Ottopev x—0 eis 1O Tprdbvupov kal eupioropey -3.0%4 2.0 11,
fitol EfarySpevov Etepdanuov ToU a=—3 ouvteAeoToU TolU x? eis TO
Sobey TprCdWIHOV. “Apa 1o 0 mepiéxeTan PETGEY TGV pilddy ToU Tpiw-
wopou. Ak Td ourtd Tprowwpov, &v [nToluev Thv Béow Tol Gpib-
HoU 2, Eyouev —3.2243.24 1=-124-641=-5, fitor dudonuov ToOU
a=-3. “Emerta evpiokopev, 6Tt ai pilen elvar mpaypomnikad kod Gvi-
oo, Biom A=4+412)0. "Apax 16 2 keiton &kTos T&Y prlédv ToU Tpi-
Rigadibell ipi L
20 2(=3) 3
1&g pilas, SnA. peyoAUTEPOV TS peyaAuTtépas pilng ToU TpiwovUuou.

. Lgs B 3 i
wwpou. Elval — kai 2 ) 5, &pa 10 2 elvan peta

'Aaoxfoetg

410. Tis 7 8o 1w 1, 7, 5, =5, —1 bs mpds Tas pifas Tov EGloboEwy :
&) x¥+3x—4=0, B) 2x%+4 7x—1=0, ") x?—dx+3=0.
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411. EUpete Thv Bécv ToU Gpifuou ') % By -1, y) 05 &) —0,25 o

Tpods: Tas pifas ExdoTou TGOV TPLWIpWY

a') 2x2—6x+1, gy —x24-x—4, y') 7x2—4x-—1,
5% % 3 3". A €') 3x246x—4, oT') —x2—TX—2,

w X2 X . ’
(] o -1, n) 4x2-7x+1, 9°) 0,5x2+40,6x—1.

13. EYPEZIZ TQN IIPATMATIKQN PIZQN THE ESIZQIEQE
ax?+PBx+y=0 KATA IMPOXEITIZIN

§ 182. 'E&v, &tav x=A, kai x=A, (&mou ol As, A, elven &pi-
Buol mporypaTikol kal Sidgopor peTafy Twv ), TO ax*+Px-+y Aau-
Pé&vn Tuds Erepootipous, TOTe ) Efiowols ax*+Px+y: 0 &xer pidos
TrparypaTikds kol &icous Emedn, &v ol pilcn Aoav foar 7| pryodi-
kol TO ax?Px+y obbémore 8% AMAale TpooMUOY, OOTE V& EAGH-
Pove Tipds ETepootipous’ T&vToTe B& fiTo Spdompov ToU o (§ 18087
Metafl 8¢ Tév A, kal A, mepiéxeTon pla TGV pif&dv Ths e§1ocoecss
ox?+-Px+y=0. Aidm, &v p; kai pg elvan ai pifar ToU TpiOVUHOU
ax?-Px+y, tmaldn Sid x=MA;, X=RA al Tipad ToU Tprwwipou elvan
trepdonuol &€ Umrobéoews, pla ek TGV TiuédY otTédy B elvan opo-
onuos ToU o koi 1 GAAn ETepdonuos ToU .

*Apa, €ls &k TGV A, A Ba elvan &vrds TV p1Lédy kai & &GANOS
txTds aUTV.

Orws &v A ) Ay kad pg ) pr 8& Excopev fj THY Bidrafiv pr Ar 02 Ay
A ™V A p1 As pe Bk TGOV Omroicov qadveral, &1 peTall Ay, A TrEPIE-
yetan pla pévov pila, eite ) py €iTe f pu

Eml Tis 1816TnTos albrils ornpifopevor Epyalouebo dos &8s ¢
B1cx v eUpoopey Tds ( TporvpaTikas ) pidas fiowoewe Ko Tpoaty-
yiow (& Bév eVpiokwvTon SKpIP@s ).

*Eotw 1) t€icwors 8x*—2x—3=0.

Oétopev &vti ToU x BUo &piBuous ( TparypaTikoUs ), QOTE T
Egorydpeva, Ta omola Ba elpuopev gk TS AVTIKaTaoTaoEWS ToU X
els 16 8x2—2x—3, v& elvan érepoonpar. ‘Otav x=0, eUpiokopey —3,
&rav x=1, evploxopev 3. ‘Emopéveos petafU 0 kail 1 mepiéyeran pice
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pila TH tE100oews. AapPdvouey Topa THY WEoTV TIgNY peTadu Tol
0 ked 1, BnAadt) BéTopev x=0,5, &Te eUpiokopev 2—4 — —2- ETTopévess T
dvaoTépw pila eptéyeTan petafy Tol 0,5 ke Tob 1.°H peon Tiph) peTady
o0 0,5 kad 1 elven 0,75 kai dvrikebioTédvTes els THY Bobeioav éEiow-
ow x=0,75 eupiokopev, 8T1 1) Tih aUrn TOU X elvan pila Tiis E§loc-
oews. “Otav x=—1, Exopev 8+2-3=7. "Apa 1| &AAN pila TrepiEyE-
tan perafy 0 kod —1. (TTpooeyyloate mepioodTepov, f gUpeTE OU-
v ). Tov TpdmoV cTdV Tis EUPETEWS TrPCCY BOTIKGY pr{@dV KT
Tpooéyyloly Buvdpeba v EQoappOTGUEY Spolws kai els EGiowoes
dvwTépou Pobpol.

AoxfceLg

412. CYpete pt mpootyyiow Tas mperyparTikds pias @Y kéTwb Eocoewy
&1&x Tfis neBdSou Tijs Tpooeyylosws (Eav Bty eupioxwvTan dkpiPpdds kal pE eUkoAiav).

a’) x2-5x+3=0, p) 3x2—6x+2=0, y') 2x243x—8=0,
5') x3-3x245x—1=0, €') 2x246x—5=0, or') x34-x-1=0,
') x4—3x344x2—3=0, n') x4—3x2—x+1=0.

14. AYZIE ANIEOTHTOEZ AEYTEPOY BAOMOY

§ 183. T&oa &vicdtns Tol Seutépou Poduol dos Tpds Eva &-
yveaTov, Eotw Tov X, elvan &v yével Tis popefis ax*+Px+y )0,
| ax*4-Px+y( 0 (émou UmoTiBeton ST elvar o # 0).

‘H Beurépa popet) &vdyetan els THY mpTY, &V SAAGEwpey TA
ofuaTa T&VTWY TEY Spwy, OTE 1 &ViodTns &vmoTpégeTar. “QoTe
méoa dviodTns TolU Seutépou Pabuol Suvaran vd Becopni, STi elvan
Tfis popefs cxi4-Px+y )0, dmou T o Slvaran va elvon BeTikov f
&pvnTIKOV.

Ak v AVocopey Ty dnodtmTra ax?*4-Px+4y Y0 (1) mwoparn-
potuey &T1, &v TapaoTAoWPEY PE 1, pe TAS pilas ToU TpiwvUpoy
Tiis (1) xai Utrobéowpey, 6T1 elvan mporypaTikad kad &woor (EoTew
pr{ Pz ), 0& Exoopev ox®+Px+y=a(x—p;)-(x—p:). ZnToUpev v eU-
pwHEY TS TIHGS TOU X, Bi& Tag omolas 10 a(x—pr) (x—pe) elvan Bemi-
KoV,

*Av elven 16 o ) 0, TO dvwTépw yvduevov, G yvwoTov, yiveta
BeTindy B1& x { py kad X ) pe. "Apa ad Tipal ToU x, al EwaAnBebovoar TN

14
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&nodTnTa, elvar TauTes of TporypaTikol &piBpol of uikpdTEpol Tiig
mikpoTépas pilns p; kol of peyodUTepor Tiis WeyaAuTépas pe TOU TpI-
wvipou.

“Av elvan o 0, TéTe Bi1d Tas Tipds ToU X, al &trolan mepiEyovTan
peTafl TGV Py Kl Py, TO ywopevoy a(x—pi)(X—p.) Exel onpa &uTi-
BeTov ToU o, SnAadT feTikdy. ‘Emoptveos ai Tipal To¥ x ai émroAned-
ouoal Thy (1) elvon TévTes of mparypaTikel dpifuci, ol dmroior mepie-
yovtal petall p, kad p.

"Av ai pifat p, kai pp elvon foon kal elvanl 16 o ) 0, TOTE Hix T&oAY
Tipfv Bi&popov Tis pilng ToU Tpiwovipou TO yivopevov a(x—pi)?
elvan BeTikov. AnAadn ToTe TdvTes of TpaypaTikol dpibuol EkTos TS
p1 EmoAnfedouy THY dviodTh T,

*Av Spws elvanr 16 a0, ) dvniodng v émaAnBeleTan Sid kappicw
Tipfy TpaypaTikny ToU x. Aomt TéTe elvan ax*Px+y—=a(x—p,)?
Kkai &pol TO o elvar dpynmikdy, T6 a(x—p, )* elvan dpynTikoy Si1& Tdoav
Tpary eIk Y TV ToU X, EKTOS THis py, Sid THv Omoiav undevileTan.

“Av o pilat pi, pe Elvan pryddes Ev yével, 1) GuiodTng ¢rroAnBedeTan
Bid wdoav pEv TPAYHaTIKNY Tipny ToU x, &v elvaa a )0, 81" olBepiav
8¢, &v elvan o 0. At & Tprcovupoy Tiis (1) fooUren pé 1O yivéuevov
ToU o ¢m TO dfpoioua Suo TeTparydveoy, fiTol £xEl TO anpeiov ToU
a & TEoaY TPXYHATIKIY TIPHY ToU X.

“Eotew T.X., 6Tt {nTeitan vd Aubiy f &wiocdtns x*-2x-+8) 0.

Al pilon ToU Tprwvipou x*-2x 48 elvoa pryddes kad elval
a=1)0. *Apx 1) &vodTtns dAnbeler Bid TE&OQV TPXYHATIKNY TILNY
TOoU X.

“Eotw mpds AUoy ) dvigoTns x*—x—6 ) 0.

Al piloa ToU Tpiwvlpou x*—x—6 elvon ai —2 kai 3 kad 16 o=l R0
‘Erropéveos of TpaypaTikad Tipad ToU x ai érainfevovoan TV Gvi-
ootnTa elvan ol x ) 3 kad x (—2.

§ 184. “Eorw, OTi Exouev LY. THV QviodTnTA.
x(x2—3x+2)(2x*+ Tx+-3)(x*+x+1) ) 0
Maparrnpopey, 61 TO X*+ X+ 1 Exel pilas pavTaoTiKas, &pa EXEL
Tipny BeTikny 61° olavbnTroTE POy PaTIKY Tiufv ToU x. ‘Eropéveos
f Bobeioa dwiodng elvan fooBUvapos pE TNV Emouevny,
x(x2-3x+2) (2x*4-7x+3) ) 0. G2
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‘O mpéTos Tapdywy X undevifeTal Stav x — 0, & BE deuTepos
- 3x1+2, drav x=1, x=2 kai & TpiTos Tapdywy 2x*+7x+3, oTav
S
Ry R 3

Al Tivre oTod Tipad TOTOBETOUMEVOL KOTX OEIpay  peyEdous
svan —3¢—540¢1(2

') "Otav x { -3, & wp&TOS rrapdywy THS AVIoOTNTOS (2) el-
von &pvmmikds, & (x*-3x+2) Ba EXN 6 ofipa ToU ouvTehecToU
ToU X2, &taw x (1, Emropéves kai Grav x(—3( 1, 10 x2-3x+42 fa& Exn
TO Trpdonuov feTikdy. ‘Ouoiws, & TpiTos Mapdywy TS &vioS T TOS
(2) & 2x24Tx+3, drav x(-3, 6& Exn TO TpOOTUOV ToU OUVTE-
AeaToU ToU X2, fiTol GeTikdv. “OBev TO yvopevoy TGV TPIGOY Tapa-
yovtwy Tiis (2) elval &pvnTikov.

B") “Otav elvan — 3 { x {— -%, & TrpéyTos Tapdywy elvat &P VN TIKOS

6 BeUtepos PeTikds (B16TI TO X EXEL TILNY KELEVT)Y EKTOS TGV pildv
Tou) kai & TpiTos elvar dpynTikds (516m O x Exer TIUNY KEIPEVTV HETC-
€U TGV pirlé&v Tov). ‘Erropévas TO yivopevov TV TPIDY TTAXPXYOVTWY
elven Bemikdv.

y") “Otav elvar — l) (x(0, 6 mpTos Tapdyov elval APVTTIKOS
of &AAol BUo feTikol kal TO yivdpevov TV TEIWY APV TIKOV,

8') "O7av 0(x {1, 6 Tp&TOS TrAPEYCOV elvan BeTikds, & BelTepos
BeTikds kail & TpiTos BeTikds, &pat TO y1vopevov tewv elvan BeTikov.

£) "Otav Angdf 1 x(2, & mp&dTOS kal TpiTos Twapdywy TS
dvicéTnTos (2) elvan BeTikof, & BeUTEPOS APINTIKSS, &P TO YIVOPEVOV
TV TPIGY TapaydvTwy elval &pynTiKOV.

o) Téhos &v Angbfj x)2, of Tpeils TapdyovTes Tiis (2) tlven
BeTikol kad TO ywodpevov elvon BeTikOV.

"Ex ToUTwv EmeTon OT1 1 Sobeioa dviodTns émanfeleTan, Staw

—3(x(—-;ﬁ &tav 0( x(1 fj éTav x ) 2.

"Ev ytver, &v Eyopev aviocdTnTa ThHs popefis A-B. )0, &mou
A,B,I", mapioTévouy TTOAVGUIPBG d Tpds X TpdToU | BEUTEPOU
Poduol, eupiowopev TpdTOV Bid Tivas Tipds ToU X ExaoTOV TRV
AB,T, ylvetan Bemikov kai Bia Tivas yivetar &pvnrikév. Tolro eb-
pioxopey Ponfoupevol &mo Tas pilas EkdoTou TGV A,B,T.

WnionoiBrke amo To ivotirouto EknmaiSeuTikrg MoAmkrg



212

"AkoAoUfws &k TGOV Tipdv ToU X KpaToUpev s AUCES THs &vi-
ooTnTOS EKelvas, i Tas dtroios TO yivépevov A-B.IM yiveton Betikdv.

§ 185. "Av Exwpev dviooTnTa THS MOPPTiS %) 0, &véryopev autnv
gls TN iooBlvapov Tng dwiodTnTa Tiis popefis A-B)Y0, &v moAiamia-
claowpey T& &vioa émi B?, &te AapPdvouev A'BB‘:) 0 f A-B)O, v
otroiav EfeTdlopey kKaTd T& &vwTépeo.

Auvdpeba Spos v EGeTdowpey YwpioTd méTe elvea A Y0 kad
A (0, kobeos xai méTe elvan B ) 0 xai B (0 xai dxoroUbws v& kpa-

A 2t F & Ly - S 4 L 4 . A
TTOWMEV EKEIVOS €K TV TIP®Y ToU X &id Tas Otolas TO B elvan
feTIkOV.

—2

"EoTew Tr.x. Trpos AUoy 1| &viodTng 1+ — 3 ) =

’EE aUTT)s ExOuEV Tr‘lv loobUvapdy s 1 + \ﬁ e = )O f ThHv

(x 3) (x 1) a2 5 0, kad PETG TNV EKTEAETIY TGOV
Tp&Eewv kad TV dvarywyNv TéY duciwv dpwvy (&ls Tov &piBunThv)
2 \ x2—4x+1
EYOUEY 0.
XOWEY Y 3y Ty

Al pilanr ToU x2-4x-4-1 elven 2:]:1/@, ai 8¢ ToU TrapovopaoToU
Tiis TeAevTadas duvwTépw dvicdTnTos of 1 kad 3. Ofrovres x=1 &is
TOV &pfunThv Tis &vicdTnTog eUpiokopey E€aryduevov —2 (0. "Apax
TO 1 mepityeTan peTal TV pildy TolU pibunTol. Ofropev x=3 €lg
TOV apiBunThy Tfis dvicdTnTos Kai eUpiokopey 9—12+41=-2(0. *Apx
N pila 3 ToU TapovoucoTol TrepitxeTan peTafU TOV pildv ToU
apibunTol. Oltws Eyouev 2*]/3— LB 2+V§.-

TMopornpoluev Tdpa, &T1, dtav evan x (2|3, A x )2 +})3 6
&piunThs kal O TrapovouaoTns Tis &vwTépw dvicdTnTos elvan fe-
Tikoi, fiTor alrn éradnBedetan. *Emrions mi, dtav 1 (x (3 xai of 8Uo
“ 5 e ; ; x%—4x-1 ;
opor elvar &pvnTikof, &pa TO KAdoux ek ey elvan BeTikdv
xai 1) dniodTng émonBeveran. "Evéd dtaw 2|3 (x ( 1R 3 (x (2 +|/3,
N &vwTépw &uiodTns Sév EmaAnfeleTtan, §19T1 oi Spol ToU KAGopaTOoS
dlvan Etepdonuor kol éopéveos TO KAGoua yiveTal &PYNTIKOV.
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‘Opas mwpowTmn. 413, Né& AuboUyv al kéTwdh EnicdTnTes :

. X2 3x
o) x243x—4) 0, p') x2+3x—6)0, Y T g (=2

414, EGpete T&s Tiuds TOU X TES ¢maAnfevovoas Tas SUo dviodTnTOs
o) x2—12x+32 50 kod x2—13x+422¢0, B) x*-3x+2)0 xal 4x24-5x+4-1(0
, 415. N& AuBoiv ol dwiodTnTes :
W (x=1)(x=2) .\ X2—3x+42 1
) eHes’  ParEe)® Sx+1
‘Opds beuTépa 416, N& AvBolv al kaTwTipw dviooTnTes, av elvan
(B(y(8: o) x—o)(x—PB)(x—y) >0, P x—e)(x-P)(x-y)(x~8)) 0.
417. N& AuBolv al &wiocdTnTes :
o) 4x*—10x24+18x (0,  P') 3x?-5x2+42x )0, y') x3—x244x ) 0.
418. Metafl Tiveov &pibudy mpEmel va mepiExnTan & i, fva 1) tEiowais
px2+ (p=1)x+2u=8 &xn pitas TporypaTikds ; pryddas ;
419. Tolav Ty wpémet v& £xn & A, fva i 24 (2A+1)x ) —19 EmodnBeimTon
Bid Tacay TpaYPaTIKNY TIMNY TOU X ;

. 1
¥)3+ 55 )

15. IIEPI TQN TIMQN TOY TPIQNYMOY ox?{Bx+y
AIA IIAZAY TAX IIPATMATIKAZ TIMAZ TOY x

§ 186. "Eotw . TO Tprowpov 7x*-5x+-6.
*Av TrapaoThowpey oUTo béE W, O& Exwpev THV guvdpTnotv

y="7x-5x+6 £1)
*Av TO X QVTIKQTOOTHOWUEY PE piav TPV TparyuaTIkny Y.
pE x—3, T Tpivupor AauPdvel Thy Tiuny 7-3'-5.3+6. (2

“Av els v (1) Btocopev &vti ToU x THY Tipfy 3+¢, dmou TO
£ TOPIOTAVEl TOOOTNTA Tva TparypaTikfy, O& Exwpev ds TV
100y Y w=73+e)>=53+e)+6 = 7(3242.3e4€2)—5.3—5¢+ 6=

(7:3*-5:3+6)+7-2-3e4 Te*—5e. (3)

Eqv &rd v miphy oty (3) 1ol @ dpaupéowpey THY TTPO-

nyoupévny TNy oauTtoU (2), elpiokopev Siapopav THY
1(3+€)*-5(3+¢€)+6-7-3*+53—6 = 723+ T7-5e. (4)

*Av Topa Umobéowpev, &Ti 10 € elvan oodTng Soov BéAouev
mKpd &moAUTws, TOTE kai 1 mwogdTns (4) yiveton doov BéAopev
pikpd ( &rroAUTws ). Mo EkaoTog TGV Spwv TNS TEPLEXEL TO €, TO
Strolov SurdusBa vd EAaTTwowpev, doov BéAopev ( &roAlTws ). MMa-
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poTnpolpey Aoitrov, 611 els fAayioTny ( GMOAUTWS ) METAPOANY TTS
Tipfis 3 ToU x dvmioroiyel fdayioTn ( &mmoAUTws ) peTaPoAn THs
ovvapTioews (1). Ad ToUTto Afyouev OTL:

To tpubvupov (1) eivar ouvexég wg wpodg X 7| guVeEXNg GuV-
dptnolg Tob x Sid v Tignv ToL x = 3.

ANV olawdnTroTE TpoypaTIKNY TPy ko Gy Gtowpev vt
ToU x eis THv (1), eUplokopev, 8T1 TO Tpicovupov elvan ouvex s ouvap-
TNos Tou X Si&d Taoau TolaUTNV TIUNV TOUTOU

‘Ouoicos eUpiokopey, 6T &Y TPIdVUKOY THS Hop@fis ax*+-Px-|-y
elvon guvexms ouvdpTnols Sid TEOQV TPAYMATIKNY Tiufv ToU X.

Ka®’ &uoiov Tpodtov Spilopey Ty cuvveyxeiav olaobnmoTe ouv-
apTroews ToU X. “Av 8¢ ovvapTnals Tig Bev glvan guvexts S Tva
Tipfly Tol X, AéyeTon @ouvveyng Sia TNV TNV XUTHV.

’Ex ToUTwv fmeTan, 611, OTav TO X HeTaPaAAeTan &M Tivos
Ty aTIKRS TIpAS A els GAANY 1 AapPdavov ouvexds Tas Evdloe-
oous Tipds TAS Kelpévas peTabl TV A kai W, TO Tpiwvupov fa pe-
TaPdMeTon &mwd THs Tipds aA-PALy els THY Twny aw’+-Puty
AauPavov Tipas Ev ouveyeiq.

B ’Eav peToPAnTi| Tis X AapPavr &meipov TATG0s Trpay parTi-
K&V TGV, al émolcn &rd Tivos kal £Efs UmepPaivour mavta dpi-
Budv BeTikov ( SoovdiTToTE HEy&AOY ), TOTE Abyopev OTI aUTn Teivet
€ig To Betindv dmetpov ( o0 ) Kal TO ONMEICOVOHEV PE -~ »~0. "Ecv
& of mipal orriis d&md Tvos kai &’ EEfis elvan pikpdTEpan TaVTOS
&p1Bpol dpvnTikoU ( doovdrmoTe pikpoU ), Aéyopev, &Ti T X Teivel
els 7O dpvnmikdv &meipov (—o0) Kol TO ONUEIGVOUEV PE X—»—n0.

*Eotw 16 Tpiovwpov ax*4Px+y, Omou a0, Othopev va
eUpoopey TR peTaPAAAeTan ToUTO, OTav TO X peTaPdAAeTan o
—oo péxpl + 0o AauPdvov v ouvexeig Taoas Tas évBiapéoous Tpa-
yuarikds Tipds. [pdgopev 1O Tpioovwpov cos Efs :

; x 2 2 2 2 7
ov priy=a (x4 2 1 2 4 £ E)wo(xt £ + -

fo g
:a[(x -|—2EG)2_[3%;_‘2Q’].

MaparnpoUpey, &1, &v pév elvon « ) 0, 10 Tpicdvupov fa Exn T
Tpdonuoy TR ToodTnTos, T omola elvan Evrog TV dyKUADY:
&v B¢ elvan a {0, 8& Exn &vtiBeTov Tpdonuov oUTHs.
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2
lov. “EoTew, &1 elvan 70 a ) 0. "Otav 10 x—» —o9, Tb(x—{ 13)

2a
B-;t(iy, PEVEL

—s oo, v BE &1’ aUToU deaipedi] O dopiopévos &p19pos
Biagopd, ) omoia Teivel gls TO - oo

, TO TprchHvupov Telver elg TO 4 oo,

Eav 10 x avfdveton ouvey@ds &mO ToU — oc hapPdvov Tipas
p

2a

"Qore, OOV X —> — ©¢

HIKPOTEPAS TOU — 2%' TO X-+ elvan &pynTikoy, &AAG TO TETPA-

ywvov auTol (.\‘+ ,-ﬁ)” elvon OeToOV Kad $AaTTOUTAL TUVEYGRS
a
p . , P
Xtz
2o’ e " 2a

Y "Otav 10 x abfévetar &mo THS TIUAS — 5[35 OUVE-

‘Otav 10 X Yivn yiveten 0, 10 dE TPIOVUHOY
pr—da
4a®

o
Y& Telvov gl TO + oo 1) TOOOTNS X ‘;G glvat BeTikn kai abEdve-

yilveTanr —a-

vETal guVEXGs &mo T 0 Teivouoa Eig 15 + oo
*Apa ked ) Tipn ToU Tpiwwpoy avfdveTon ouvex®s &mo Thg
TINfS — B—day e oTh b
ung — o - Telvouoo €l TO - ©O.
4a2
20v. *Eore, &m1 efvan 16 a { 0. “OTtav 10 X—»—00, TO TPLOVULOY
' 2 K ’ \ \ | ‘3 2 Bﬂ_qa)’ i 3 s -
Telver el 7O — oo, 810T1 TO eV ( X+ 55 ) — gz TEWVELEIS TO 1 00,
s vl y 2 2—4a 5 A
GAAG TO YIVOPEVOY O [( X 2%) B .4-&_,1 ] > — 00, tedn elvat a (0.
pr—day

‘Otav 160 x=-— TO TPIGVUHOY YivETal —-

2a’ 4a

“Otav TO X400, TO TPIVUHOY TEIVEL TTaAY elg TO —o0, Eveka
10U 611 elvon a (0. "HTou:

“Oveay t )0 wal t6 x petafdAAeTol GUVEXDG Ao —0 ...

— 20( 400, T TpLOVLPLOY EAaTTODTAL CUVEX DG &Td 400, [éY pt TOD
B—bay
- 4o
eival o o (0, Std thy adTiv ouvexd petaforhv Tod x, TO
2
e 4 xal
4o

xai Ererta adEdverar ouvex®g peéxpt Tod 420, Stav bé

TpLOVLROY abEdVETAL TUVEY QG ard —>o, yivetar —
ShaTTodTal TEALY GUVEYDG HEYPL —OO.

y') “Otav pic TGV TIUGY, T&s Omolas AcpPdver peToPAnTH
ToadTns, elvan peycduTépa Aoty TGOV GAAWY TIHGY TAnoiov al-
Tiis, TéTe Abyopsv, émi oUrn elvon péytotov Tiis teTaPAnTS.
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Touvavrioy, &v pia TV TGy wetaPBAnTis ToodTros elvan
HiKpoTépat TEV GAAWY YEITOVIKGV TGV aUTiis, koAoUuev aUThv
ENGioTov TTis HETAPAN TS

8') ’Ex Tév dvewTépw Taparnpoluey, OTL:

Edv elval 16 a )0, 16 Tpudvupoy ax?4-Bx-+y Exel €Adylotov

drav x =—-—2%, elvar 8¢ W) élayiom T Tov §) — BL::Y.
"Eav elvar 1o a(0, 1o Ttprdvupov €xer péylotov, Otav x =

g P2 bay
— el elvar 8¢ V) peyiom mph Tou { — " — .

"Eotw Y. TO Tpiwwpov 3x*—6x+47. To a=3)0" &pa T
LN
2a 6 I

Ottovres x = 1 elplokopev, &1 1O EAdyoTov ToU Tplwwipou

P 94

elvan 4.

TpiovUpoy Exel EAdy1oTOY, 0TV X =—

"Aoxnouig

420. Av ExaoTov TG kérwbh Tprovipwy va eupelfi TO pEyioTov f) EAdyioTOV
xal B1& Tiva Tiufy ToU x ocupPaivel ToUTo :

a') —x244x43, By 19x2-T7x+3, y') x2-Tx-13,
&) 15x24-x—7, £')—x243x—6, oT’) 9,5x2—0,25x—2.

16. TPA®IKH IIAPAYXTAZIZ THE EYNAPTHIEQE {—ax®{PBx+y

§ 187. "Eotw 1O Tpidowpov ax®+Px+y (8mov elvan o - 0)
Ak vd TapaoTowpey ypoagikds Ty peTaPoAny obToU BéTouey
y=ax’+Px+y 1
kol Brokplvopev BUo TrepimrTaoers, UroBéTovTes, 8TL ExaoTov (eUyos
TEY TIPGY ToU X kal y Traplotdvetan pé Ev onpeiov EXOV TETUMHEVNY
™y TiuHY ToU X kad TeTaypévny THY TNV ToU Y s Tpos GEovas
Spfoywvious x'0x kad wOy.
lov. "Ovtav elvar o a ) 0.
Mvepllouev, &1, dtav 16 x oUfdveton ouvex@s &md —oo ué-

doy—p*,
4a

A& ToUto Afyouev, O 1) EElowots (1) moploTaveTar pé piav kapTry-
ANy ypapunyy, Tiis dmolas éxaoTov onueiov Exer TeTpunuévny kal Te-
Taypévny dvmieTolyws TIHAds TV X kal Y s E§locdoews (1). "Hrot

Xpt —2%, 16 y EharToUTon guveydds &md 4 oo pExpel ToU
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1) &v Ay ypauph 8& Exn xA&Bov ouvexd ( &vev BroxoTriis TIvos ),
& &moios 8& &pyiln &md v onueiov, TO omoiov KelTo gls THY yooviaw
@0x’ kai elven TOAU HEUCKPUOPEVOY (TETUTHEVT)V X—> — OO kal TETQ-
YHEVY y—>+ ©0), KOTEPYOHEVOS &t BibpyeTon &md TO omueiov A
(&vw A x&rw Tis Ox ), Eyov

TETUNPEVTV ﬁé, TeTayuévny 8¢ \B Y

B oy 16). \
Oty 1O X &0 THS TIUTS

Bk

2a

16 +oo, 7y &tiowois (1) Aéyopev,

&1 TaploT&ver GAAOV ouvexf) KAG-

Sov ypapufis, © Omoiog dvépxeTat X7

&md T onpeiov A kal &opakpuve-

Tan TTpos €V ompeiov TTOAU pEMC- Zx. 16

KpuoHévoy, TO OTrolov KeiTal gl TNV

ywviav xOy, pé TeTUNREVNY kol TETaypévny Tewouoas el TO 4 oo.
Ex TV dveTépw Emetal, 6T 1) giowors (1), Stav TO o elvan

o EdveTan ouvexEds Teivov Eis

BeTikdy, TapioTével Thy kapmuAny BAD (ox. 16).

20ov. "Otav to o (0.

Eis v mepimrwoty authy, éTav TO X aUfaveTal ouvexds &ITo
— 0o pEXp! TOU — Sa o aUfdveTan ouvexds Ao —oo péxpt ToU
day—p?

‘Emropéveos Si1& Tdg Tipds autds 1) é€iowois (1) mopioTaver Eva
ovvexf] kKA&Sov, & dTroios dpxiler amo Ev onpeiov TTOAU PEPOKPUT REVOY
ol keipevov els THY yooviav x'0y’, ToU &molou f| TeTunuévn Kad TeTa-
yuévn Teivouy els TO —o0, KaToAf el B¢ elg TO anueiov A" (&vw i K&~

Tw Tiis 0x), ToU émolov | pev TeTUTUEVT iooUTXl it "ﬁ% , | B¢ Te-

day— B
Tarypévn we “F (ox. 17).

‘Otav TO X oUEAVETOL OUVEX®S GO — 2% péypt ToU 400, TO
Tpicovupov, &pa kai TS W, EAaTToUTal CUVEXES &TTO 4“;;[52

—oo xal ) iowats (1) Bi1& Tds Tipds aUTds Abyouev &Ti TapIoT&VE

péxpr ToU
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ouvey ] kKA&Bov (kapTrUAns) ypauudis, O otroios karépyeTal &Td TO on-

peiov A’ kol &mopokpUveTan Trpos Ev OTUEIOV TTOAU HERCKPUCHEVOY

xeipevoy elg THv yoviav xOy' pé TeTunuévny kol TeTaypévny Teivou-
oas el TO + oo kai — oo (oy.

o 17) dvnaoToiyews.

A& va eUpwpey ToU 1) KapTTy-

N

An Tépvel Tov &fova TGOV W, Trapa-
TnpoUpey, &T1 el TO onuelov TS

R A PR
e
x’ A
‘ | A2a?) g Topfis & Exowpev x = 0. "AAN &v
p [
: \ Béowpev x=0, els v (1), eUpioko-
/ ! pev y=y. "QoTE N KOWUTTUAT TEWVEL
By : o Tov &fova WOy s TO omueiov I

A Iy, Exov TeTaypévny fony pé y.
Ty. 17 *Av py, pe elvan of pilon ToU
Tprovupou, tav Tedf| els aUTd x=p), | X=ps, Exouev y=0.
"Ex ToUTou Emeton &T1 N kaptrUAn Tevel Tov &fova T&V x els
T& onuela T Exovta TETUNMEVAS Py Kad pe. “AV T& py kai p, efvon paw-
TaoTIKOL T WiydBes” dpifpol, 1) kapTUAn (TTPOYMaTIKGS) BV TEWVEL
Tov &fova TV x.
Auvépeda v edpoopev T& onpeio Tis KauUAng BéTovtes x=1,2,3,...
&Te eUpiokopey y=a+P+y, y=4a+2p+y, Y=2a+3p+y,cei
OUrews eUplokopey T& onpeia Tfs KapUAnS.
(L a+B+y), (2 404+2B+Y), (3, 9%+3R+V)...
"Emrions fftopey x = —1, —2, —3 kal eUpioxopev &AAx omueia
Tfis kapmUAns. “Av BfAcpev, Bftopev x foov pé &AAas TGS LY.
x=+40,1, 4+0,2,.... x=+42,1 +2,2... «kai eploxopev GAAx ompeia
TS KAIPTTUATS.

§ 188. /laparijponow. ‘H xoumUAn, Ty oToiav TraploTavel T
¢€lowots (1), kadeitan mapaford, Tis dmolas 7 Béois dAA&ooEl PeTA
TOU TTPOOTiHOU ToU o Kl TGV OUVTEAETTAOV TOU TPIWVUHOU.

*Egappoyr. "Eotw 1O Tpicovupov = x*—5x-+4. "Eyopev

“Otav 16 x a€&veTan auveyids &md —oo péypl Tol %, TO (xg -2—)2
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DharrrodTon cuveydds &rrd oo péxpt ToU 0, T6 8¢ EAaTTOUTON CUVE-
S . 3 O Ty . i B
X5 &o + oo pEXPL TOU — . O 1 kapTUAn Exel oUveEXT) kAdBov

A &pyduevov &rd onueiov pé Te-

TUMUEVTV Kal TETOYHEVT)Y TEWVOUO QS y rl
gls TO —oo kal +oo kal @bdvel el \ [
i
5 4
TO onpeiov A ( ; y— 49) (oy. 18). (4 f

“Otav 16 x aUfdveTal ouveyds
3
5

bt g % ’
&S 5 ueXpt ToU +oo, TO (_\- = )

aEdveTon auveydds &md Tou 0 -
Xp1 TOU + o0, TO Bty aubdveTal

Q

iy st O A o
ouvEXEs &TTO — 4 HEXPL TOV }oo.

‘H kaprUAn Aormov Exer kod deUTe-
pov ouvexf KA&Bov AN, & &moiog
dvépyetan ¢k ToU onuefou A

5 9 - , ,
( 217 5 ) KOl CITTOUCIKPUVETCI[ ElS

TO &relpov PéYpL ToU onueiov, TO

Zy. 18

Srolov EYEl OUUTETAY REVOS TEIVOU-
cog el +oo.

“Otav 10 x=0, 1o W elvan Toov pé 4. "Apa #) kopmmiAn Téuvel TOV
&fova @Y W ¢ls 10 onpeiov 1 (0,4). H kapmiAn Téuver Tov &fova
Tév x elg T& onpeia (1,0) kai (4,0), Emadn glvan pr=1 kai pe=4.

A& va elpwpey kai GAAG OTHEIX TN KapTmrUAng OeTopev LY.
x=2 kal eUploxopev y=4-10-+4=-2, x=-2, é1e y=4+10+4=18,
x=3, 6Te y=9—15+4=-2, x=-3, &7e y=9+1544=28.

OUTws Exopey s onueia TS KQUTTUATS Tcr :

@2,-2) (=2,18), (3,-2), (-3,28).

Haparronoc. ‘H €bpeois Tév ompeiwy, €s Té omoia f] UTo TS
10m0oEws W=0ax>+PX| Yy TAPITTAVOREVT) YPauUT Téuvel TOV &fo-
v TéY X, B& Spion Ta onueia aUTd pE TS TeTpnuévas Twv. "ANN
aUtai 0& elvan pilon ToU Tpiwwipoy ax*+Pxty, émadn fa Exwpey

y=0.
‘H edpeots Ty pildy THs Efiocaews aUTiis KaTa TOV TPOTTOV
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aUToY, BnAadn, dTav KaTaoKeUdTwUEY THY KORTUANY W=ax®+Px+y
kol EUpPEV TOS TETUMUévas TV omueicov  Topfis TS KouTUANS
ue Tov &fova TV X, AéyeTon ypapuxd Avaig ThHg £Elodoewg
ax’4Bx4y =0

’Aoxfloerg

Oudas mwpwTmn. 421. N& éfetacdi) ypagikis f| peTaPoin Tév cuvapThioewy
€ls &fovas Spboywvious :

a’) y=x2-x-3, B y=3x2-7x+3,
x2 3 2

. =2 ' § A SR Lt ' [
Y) p=2x+ &) v Tl

422, N& MBf) ypagikés f) tElowors x2—7x+411=0 (Oéoare w—x2-7x+411)

‘Ouas evtépa 423. N& kataokevaoBii f ypapun, Thv émoiav mopi-
otaver 7 Eflowois x24-y2 = 25 els &fovas dpBoycvious.

424. N& xoraokevaoBolv els &fovas dpBoywvious al ypappal y=x2, x=y?
kal va BeryBi, &m1 Exouv piav pdvnv kownv xopdrv.

425. Elpete ypagdds els &fovas dpboywvious Tas ouvtetaypévas Tév kol
viv anpeiwy T@v By=x? kol x=—y?2.

426. Edpete Tds ypagikds mapaotdarss els &fovas dpboywvious Téy w=x2 kai
=8x?% kal ovykpivate aUTds petafl Towv.

427. EOpete Thv Toufv TV ypauudv x24y2=100 kal x+4y=5 els &fovag
Opboywvious.

ax +B
17. TPA®IKH IIAPAXTAXIE THEX EYNAPTHIEQX lp: ';';—%5
§ 189. "Eorw mpddTov 1 Yy = ;l (1)

Oftopev eis v (1) x=1, 2, 3, 4,.. xal eVpioxopev y=I, L
1) ; ' '
7! 5 NouPévopev &fovas Spboywvious x'Ox, 'Oy (ox. 19) kal
T eUBUypapia TufpaTa 0O, OH, éml Tédv Ox kol Oy TapioTévovTa
T +1 &mi dkdoTou &fovos. *AxoroUBws eUpiokopev T onpeix, Ta
dmrola &youv ouvtetaypévas (1, 1),(2, %—)r (3, %), (4, %)...., foTeo-
oav 8¢ aUTd katd oeipdy T& M, Mg, My, M,, ... (ox. 19).
MaparnpoUpev, §T1, dtav 10 x AauPdun Tipds BeTikds oUfavo-
pévas, 10 W AapPdver Tipds Bemikds kol EAaTToupéves, Stav BE TO
x — +oo, 0 y-—0. To onueiov, TO omoiov Exel OUVTETQYHEVTS
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(x—>+o00, y—0) Telver va elven ¢l ToU &fovos Ox, AN’ els &meipov
; o . s bl I, 3. 1 :
&méaTaoty &md 1o O. Oétopey Tapa &g THY (1) x= 5+ 37 4. Kol

gUpiokopey =2, 3, 4,..., dxoroUfws Bt eUpiokouey T& oTuETa PE guv-

TETOY Hévas (%: 2): (_;_.3):

(%:4),..., fotwoov & aUTa y
katd oepdv @ M, M 3,_\”,9
2 3
7

ML Yoz 2H\M%

3

TR Hi

Taperrnpolpey, 811, ETav TO ! My o
x AapPdvny  Tipds Oemikas é- g % " ]_L“I‘
AaTTouptvas, kKol TO W AcuPdver X —] o wksr 2 3 X
Tipds feTikds, AN afavopévas, ) > &
drav &¢ x—0, TO y—+ oo o
T& onueiov pE ouvteToypévas AR
(x—=0, y—>+o0) Telver v elvot p -3
gml ToU &fovos Oy, &AR" g f*f
&meipov dmoéoTagiy amwoe 10 O y’

BOétovtes els Ty (1) x=a )0 €U- Sy, 19
ploxopev y = % 0. *H &giowors
Aorov (1) Aéyopev, 6T mapioTdvel piav YEaupfv Biepyxouévny &mmo
T& onpeia My,Mg, My,M,...M (x—>—+ o0,p—0), koo kad &md T on-

peia M-é— ,M—;I; ,M%{,... M'(x-—0, y——+oc) kal éxer 16 oy. 19.

Ottopev els Ty (1) x=—1, =2, —3,..., Xx—>—o0 kal eUpiokopev
., 1 1 1 AL \ ¢ “
dmy==1l,— 51— 71— 71 y—0 (&mo dpvnTikds Tiuds). OUrw
£YOUEV TG OT)pEIX
1 1
P_i(=1,~1),P—(-2—3) P o (-3~ 3) s P (xr 00, y20),
KeTvTan Bt t& onueic oTd Eml TR ypouuds, Thv Omoiav TAPIOTAVEL
# (1), 8v& O anueiov (x——o0, y—0) Telvel va elvea émi ToU Ox'.

Oétopev els ™y (1) x:—-%:—%-—%,..,, x—0 (&mo &pvmTi-

kds Tipds), OTe eUploxopev y=—2, =3, —4,...... . \.p—[ —oco. T& o1-
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pela P __%,t P__ ;v Pﬁ._‘li,...., P (x—0, y—> —oc ) xeivran &l Tfjs

ypouufis, T Smolav TapioTaver 7 (1),

Ofrred Aormrdv Aéyoupev, 8T 1) ypaupn, THY omolay TapioTdvel
f (1), &moTeAeitan &mo BUo pépn, T& Omolx KoAoUvTal xAddot Tig
Ypoppig, TO év Tdv Strolwy keltan dvros Tis ywvias xOy, émi Tol
&mofou keivran kad Ta onpsic My, My, M 1 ,M; ..., xal 16 &M\ \o év-

1 ol

Tds THs ywvias x'Oy’, #ml ol émolov keivran xod T& onueia P_,
\ \ \ 1
P v B Ly P__% peees glvan 88 810 x=a(0 10 y=— (0.

‘O &fwv TV X KoAeiTal dovpnwrog TAs ypauufs, Thv omofav
opioTavel, ) (1), émeadn, dtav onuelou kelpévou el TR YpaMPTS
Td X—>+ 00, TO onueiov aTd Tefvel vé Tréom) &l ToU Ox, kafdos &rrions,
&tav x—» —oo ToU onpelou keipévou &l Ths ypouptis, TO év Adyw on-
peiov Telvel va méon £mi ToU Ox'.

A& TOV clrtdv Adyov kal & &fwv TGV Y KOASTAl dodpTTWwTOog
tie év Abyw ypappds. Kodeiten 8t oUrws émedn, Stav onpeiou
keévou &l Tfis ypaupils 1O x—0 (& feTikdv Tpddv), TO onueiov
Tefver v& Téom éml ToU Oy kol Stav onuelou &l s ypauufis 1O
x—0 (&md &pynTikds Tiuds), TO onpeiov Tefvel va méam el ToU Oy’

Koré Taidma Aéyouev, &1 1) (1) mapiotaverar &md Svo kA&bous,
ol &mrofor BewpolivTar dog fv SAov, s pla ypapurn, ) omela koheiTal
OmepPorr), of bt &foves TV ouvTETaypEvwy Elval &oUuTITWTOL
alrrijs kol Aéyovton dEoveg Tig UmepPolrfg aUTHs.

Ko®® Supolov Tpdmov eUpiokopev TNV TOPAOTOOIY T . TiS

y= 2, s y=—2 i & yéve Tis y= £ Smou BY0 A B(O, xa-

X
Asiton B¢ TEOQ Ypapuf) TOPIOTavOUEVT) UTTO  TOlaUTTS é§100aEws
OmepPol, 1) Omoia Exer &douptrTaoTous Tous &Gfovas TV CUVTETX-

YHEVV.
'Aexfoerg

428. EUpete THY ypagikny TapdoTacy T@Y ouvapTHoewy :

. 1 : 2 ; 2

)iy s P ym i Y)\P:—i
, 3 5 3 :
5)'{J=—;! ') s o) xy=. 10.
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429, ‘Opoiws TéV:

1

5 .
Yo iy ) m §) x = =) €) Xy=—4
)x=3 P) x ] ) ¥

2
! Y')-‘(j?

1
"
. i X +1

§ 190. “EoTteo fi ouvdpTnots W=, (1)

Mpapopey avThy s 26fs: w(x—1)=(x+1) 7 xyp—yp—x—1=0.

Obtopey €l alThY x=x, b, Y=y ,+P, émou TO o kai B Bév Exouv
5pi00] K elploxoper (Xi-+a): (ya--B)—(yi+B)—(xi+e)—1=0

N X1y %G\PH.'[3-’(1’%'01[3*\{-’1*3(1—0_[3"1:*0

A i+ (B—1) x4+ (o— 1)y +ap—a—p—1=0. (23

Tpoadiopi{opey Topa T& o, B oUTws, GoTe 1 (2) va pf EXT) Opous Te-

piExovTas povov ToOv X, Y, Kai ékaoTov els TTpidTOV Pabpdv. Ak ToUTo

8étouev TV ouvTteheoThy (P—1) Tol X, kai TOV (a—1) ToU iy, EkaoTov

ioov pt 0. OUtw BéTopey a—1=0, p—1=0 kai ebpiokopev a=1, p=1.

ToloutoTpdTes 1 (2) yiveton Xy 1—-1-1-1=0 (3)

ﬁ X\ = 2 (4)

“Eotwoav x'Ox, y'Oyp ol &foves TV OUVTETAYHEVWV. EUpi-

okopev TO ompeiov pi cuvteToypevas (1, 1), foTw ToUto O,(1, 1)

’

AYr

Y
Zx. 20

A ToU O, pépopev eUfeias TapaAAnlous Tpos Tous &ovas EoTw

T&s x,'0Oyx, (rapdAAniov ToU &fobos x'Ox) kad w,'Oy, (Trapdi-
AnAov ToU &fovos w'Ow) (oy. 20).
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TMoparnpoluev, 6T é€icwais (4) ypdgeton kai ds EEfs :
2
Yi=g (5)

'Eqv Aormov Angbolv ds &foves ouvteTaypéveov ai  edfeion
x10:x,;, @10y, kad dvagépetan els ToUs &fovas adrous #) (5), ad
ToploTavel UTEpPOANY pE &ouuTrTwTOUS Tng, TOUs Gfovas alUTous
x"10:x1, Y101y, TAAN 1) v Ady o UtrepPoAn elvan 1) 18ia kai &v Eywopev
&Eovas ToUs x'Ox, WOy

‘Emopéves 1) dvwtépw Eflowors (1) mapioTaver  UmepPoAfiv
p¢ doupTrTadTous Tous véous &fovas x'1Ohx;, WO Tlaparnpolpev
6T EkaoTov onueiov ToU &fovos x',0,x,, Exe1 TeEToypEuny dos Trpds
Tous &fovas x'Ox, YOy fonv pe 1, Sik Tolro 6 &fwv x',0;x, Exel
tfloway ¢ = 1-cs mpods Tous &fovas x'Ox, 'Oy ’Errions ExaoTov
onpeiov ToU &fovos W', 0y, Exer TeTpnuévny x=1 5 Trpds TO dpyikdy
ovoTnua TV Afovwv.

§ 191. "Ecrw Twpx 1) ouvdpTnois W_Y;ig(l) &VaPEPOUEVT)
mpds &fovas Spboywvious x'Ox, ¢'Oly.

"Av ExTedéowpey THY Biadpeoty (ax+4-P ) @ (yx+8), 8& elpopev
TnAikov % kai Uréhorrov B — 0;—5 = [ay:? ° 0, &v Py—ad#0

U ) ¢ — q_x;ﬂ i ﬂT—C@ 12N CI ﬁ)f_aﬁ
St R e yx+8& + y(rx+8) — TR 1Y
r*(x+ —-)
X
fiTor p= % e f_E)f:E%w )
72(X+ ;—)
Mp&gopev ToUTto dos ¢Efs: \P_g L MS— )
Y?‘(x+ t)
Y

OfTopey TP X+ g =X, Kal \p_hs =y, fiTor
b a
X=X,— ;l q}_q}]+ .;.

Py—ab
Yz‘x 1

Olreos, dvrtl Tfis Sobelons Efiocooems, Eyouey ThHy , =

By—ad
Yﬂ

By—ch

| Xy = (2) A xypi=v;, &v TeBT
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\ ” \ ; 5 « = -
EUplokoupev TO onueiov pe OUVTETOY UEVOS (—?r ?), £E0TW TOU-
To O,(— 3 :) xad 81 oot gépopev evbeios X'10:%;, WO, dv-
TioToiYws TapaAAHACUS TPOS Tous &Eovas TGV CUVTETATY MEVGY x'Ox,
y'Oy

QUTws 1 Wi= :.1 &uagepopévr) TTPOS Tous véous oTous &Eovos

=

x,0:x1, ¢101Wy, TTOPITTAVEL UrrepPoAnv pE douptrTddTous Tous &-
fovas aUToUs. ‘H Bobeioa ouvapTnols (1) &vagepopévn Tpds &Eovas
ToUs &pyikous x'Ox, y'Oy TapioTével THY UTEPBOM|Y pe QOUPTITG-

Tous ToUs véous &Eovas, fiTol &g e0Beias pé E§iooes s TPds TOUS

. o & a
dpyikoUs &fovas X=— Y' y= =

Mapatnpntéov &T1, &v elvan By—ab = 0, TéTe B Excouev ™V
tflowov Y= s: # omola TapioTaver eubeiav TrapddAnhov ToU &fo-
~ ‘ \ » ~ \ i a

vos TéY X, Tépvouoav ToOv &ovar TV W eis TO onueiov (0, ?)-
- x ax + a B
Av elvat Yy =0 xala, B, 80, Exonev y= —5.5 =5x+5
Bnhabn y= %X+ g' 7 omola ToapioTave ebeiav Tépvouoav TOV
&fova TGV X el TO oTUETOV (——g, 0), Tov 8t &fova TV y Eels TO
oTuEioV (0, g)

; » < . 3x—5 s
Maodderypa. “EoTw ) OWEPTNOIS Y = ~7g 95 TPOS &Eovos

dpBoywvious.
"Exopev =3, p = =5 =6, =T,
G e 3 D 7 Ppy—ab 30421 51 s ey
o T B e B T T Cehg e v A
5 5 ; : 17 ] i
Apa Eyouev THY EEI0WOIY Xy =— |5 @S TIPOS véous  &fovasg

x',0:x,, $hOups, ‘H dpxh TV véwv &ESvwy ExEl OUVTETOYUEVOS

€ \ \ 2 \l » 7 ] € \ -~

65 Trpds TOUS APYIKOUS &Eovas ("“6" 7) » ) 5t Sobeioa EEiowais

TOPICTAVEL UmepPOATY pé GOUNTITGTOUS ToUus &Eovas, ol omoict
; = - 7 ¢ ) e ’

&yovran &mo TO OTUEIOY (_).(- S 1/ )wapa?x?\n?xm TrpOS TOUS GPYIKOUS.

14
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"Aocunoig
430. N& ylvy 1) ypagiki) TapdoTacis TéY cuvapThHoewy :
o) v= 224, BYw=2223, yyx= 3
5') x= \U_i—‘i' £) x= %’i‘f ' ot') xw+2x—3y+ 1=0.
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KE®DAAAION VII
A’. EEIZQIEIZ ANATOMENAI EIZ EEIZQZEIZ B' BAOMOY

1. AITETPATQNOI EZIZQZIEIZ

§ 192. KaoUpev ¢€iowoiv miva pe €va &yvwoTov (foTw TOV X )
Sitetpdywvov, t4v, UETX THY &TOAOIPNY TGOV TOPOVOUOTTRVY,
TV peTagopdy T@Y Spwv el TO TPETOV péAos kad Tas &voryeoyds,
En THY popehy axi4Pxity =0, (a#0) (1)

*Eotew mpds AUow 1) Sitetphycvos Efiowors xi—25x*+ 144=0.
"Av TO x? QUTIKATAOTHOWHEY pé TO  kai Emepévas T x* pé TO 2,
& #xoopev v Efiowaiy w2—25q)+144:0.

; ; o 2547 . i 5.1

AUovTes TaUTny eUpiokopev = —5—, TTOL TAS pilos olbTiis
=16 wad ye=9.

*Apat elven x* = 16 kai x2 = 9, & v ebploxouev dx pilas Tiis o-
feions x=-+4 ol x=+4-3.

*Ev yéver mpds AVotv Tijs t6iocoews (1) &vtikabioTdpev els adThv
xt=y, 51 6& elvan x*=y?, kai dvti Tis (1) Exouev Ty éElowoy
ay*+py+y=0. (2)

Eqw AVowpey Thy (2), 8& elpwpey Tés Tinds TolU W kal EégTwoav
ofron of @y Kad e, Al v elpoopev Tas pilas Tis (1), SnAadh TAS
Tiuds ToU X, BéTouev eis THY lodTnTa X2=y, 6TOU Y TAs Tiuas aUToU
W1, s, O1e Exouev TAS tEiodoers X2=y,, kal X2=\,, & TGOV omoiwv

upioxopey x=-1 )y, Koi x=+}y.. *Hro1 of Tiped TOU x €elven
Voo, =V Ven Y
AMN al Tipad @y kad e elvan, koeBoos yvewpilopev, i

_ —B+Vp—ay, _ —B-Vp*—ay.
o i o T LN I
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THs

‘Etropéveos, &v TTpaoTTCWHEY PE Py, P2, Pa KAl Py TAS pilas

(1), Ba Eycopev:

Ve = |,

LS e T s 2a
—B—VPay | VBe—doy

e |/ 2T pa Y

Hagadetypara. lov. “Eorte mwpods AUty 7y SrteTpdywvos fiowors

xi—10x? = -9, “Eyopev a = 1, Bp=-10, y =9.
‘Eropévers py= V@ =3, pa==-3, pa=1, p.=-1.

2ov. *Eotw # &fiowois x4—3x242 = 0. "Exouev a=1, p=-3, y=3

VIR oz b2 o= 1 o,

‘Etropéveos elvan p,

Aoxfloerg

431. N& Aubouv al k&Twd Efiodoes :
a') 9xi4 | = 10x2, p’) x4—26x2=-25, y') 10x4-21 = x2,
8') (x2-5)4 (x2—1)2=40, €') x2+9x—2=6,25, ot') 9+x—4-10x—2=0

1 1 X
oy —at N GEDE= | 2y
* T xp 2 2 e =t R
MO O o

432, o) axd—(a2Pi+1)x24aPe—0, B7) o+t x4=2(a2P+ a2x?4 P2x?).
v) 40c+yo)—-1Ty*x2=0, &) o(o—2x2)4P?(p2—-2x2)+x4=0.
, p 2 o« Triasi B2
. o) o[ 14 (2 | = 00 5(5) (5-20) = (3)
vy [ 59-2 ( %)ﬁ] (2 ) =225, 5') x4 -2(utve gyt + (uEvt—p2)? = 0.
) x'—aPy(atpy)xt+(apy)*=0.
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pe 1o 0 8ider THY QvTioTpogov Eficwaly
axt - (o PYxA (ot Py )4 (et BIx+a=0,
1 &mota elven dvrioTpogos &' Paduol koi yveopi{opey va AUCGUEV.
Iavadelypara. lov. *Eotw 1y fiowols
6x4—35%%+62x2—35x 46 = 0

[ pagopev auThv < EEfs ¢ (UtroBeTovTES T&s Tipds Tou x70)
Gt ek 1 =
6 (x~+ —\7) —35 (x—l— T) +62=0.

OéTopev X+ —i— =\, OTe eUpiokouev
6(y2—2)-35y+ 62=0 H 6235y 150 = 0.
Ai pifen aUTis elvan ad % Kad ~139 ‘Etropévoess ai pifon THis So-
Beions tfiowoeos 0& eUpebolv, E&v AUowpey TS E610WOELS

Xt i — -52-xo:i x4 l\ﬁ 13(-) ) Tas 2x2-5x+2 =0 xad 3x2-10x+3 = 0.

e ; g Al R g R
Al pilaa ToUTWV glvan ai 2 kai 5 3 kad ER Apa, dva 8Uo oi

&piBuoi elvar &vtioTpogot.
%v. "EoTew | tfiowors x*4-x3+x24+x+1=0.
; ol 5 sy N iy 1
Mpdpopey oUTny oUTw ! (x-+ \_) + (x+ ;)—}—1 =]

: 1 e > 1 2 X -
OtTopev X+ - =, OTE F S el w2, kal &dvrikabioTOVTES

els THv dvwTépw eUplokopey Wy—24y+1=0 @ y+w-1=0.

- / — — F‘
Al pilen avriis elvon ﬁzlj %, ——1—2-1’----5. “Apa, al pilon Tfis Bobei-

ons Efiocoews 0& eupeBolv ik Tis AUoecs TGV tElooEy

2x*+ (1~}"5)x—}—2 =0, 2x4(1 +y‘f5')x+2 =0,

’AoxfoELg
445. Na AuBouv ol katwdr E§iocoes :
a') xX3+4+x24%x+1=0, B x34xt—x—1=0, y') x343x24-3x+1=0,
5) x343x2-3x-1=0, €) x3-2x24-2x+1= 0, a1') x8-3x2-3x41==0,
') x*-2x24+2x—1=0, n) 3x3-7x2-7Tx+3=0, 0') 2x445x3-5x-2=0,
1) 5x4426x%-26x—5=0, ') xt—4x34-4x—1=0,
1B') xt4-x3—4x24x+1=0, 1y') 3xi4x3-24x24-x+3=0.

WnionoBrke amod To ivotirouto EkmaibeuTikrg MoAmkrg



230

435. Ebpete v 8ietpdycovoy tficwaty, § bmola éxer pilas :
o) 3,41, B Lo, +Va, ¥y 40,5 +4i &) +3, +i.

‘Opdas SevTépa 436. Edpete Tpichvupa ExovTa s pidas TS :

a) +1 kad 4 %, B) £0,2 kai 40,75, ¥') 4«, 424, 8') 4 (o—i), + (a+1),
€) 40,75 kal +£2i, ot') 42, 4-3i.

‘Opas TpiTn. 437. Edpere 10 mpéonuov Tol Tpiwwipou axi+4Bx24y,
étav 10 X elvon Ectds TV ( MpaypeaTikdy ) plév alrrod P1r P2r Pas Py (&v elven
P1{Pz{Pa{Ps)s BN &v X (p; fj X)py Ko STaw TO X KelTon peTarkl uo PIGGY, BnA.
av elven py{ X {py pa{X{ps kal ps{ x{p,. (AraxpivaTe BUo TreprirTddoes, dtav elvon
o) 0 xal &rav a(0. "EerdooTe Th mepimrwoy kad’ fiv ol SUo pier m.y. al py, p,
elvon  oubuyels pavraoTikal fi piyadikal kal dtav kal Téooapes pigon elvan
pavtaoTikal fi pryadikai, &te Buo elvay ouluyeis kal &Ahai Sl A ouluyeis).

438. a') AepeurioaTe ds Tpds TES MPAYHXTIKES TIPGS ToU A v éfiowory
(A—=2)x34+-4(A+3)x2+4-A—1 = 0.

B") *Ouolws Thv Efiowa x*—(3A4-4)x2+ A+1)2= 0.

439. Els v tfiowarv 2x2—(A2+41)x+A2+3=0 Tofav TipHy Tpérel v Exm
TO A, b1 v& Bagépouv al pifar ket 1;

3. TPOIIH AIMIAQN TIN@N PIZIKQN EIZ AIIAA

§ 194. "Eotw mpds Alaw 1) SiteTpdywvos Efiowatg
x!—6x?+1 = 0. ’Emaid elvan a=1, p=—6, y=1, Exopev s pidas

TMoparnpotpey 61 kareAfi§apev els TapaoTdoes pé SITAS pi-

{ix& Tiis popefis YALYE.
ZnToUpey v& néBoopey, TOTE elvon Suvady TS TolaTas TUPOTTA-
otls va Tpéwwpey els &AAas oobuvépous olrréav ME &mA& p1likd

L A+T A-T
O& Beifwpev dni YALYB = v _2+’_ S ‘/2— (1)
& elvar A0 xad 1O A? — B elvon (TéAeiov TeTpdywvov ), EoTw=I72,
*As Umrobéowpey &1 YA VB = Wy + Yo (2) 8mou vy, @ e
Tikol oUppeTpor kod & els ToUAGyioTOV Py TéAElov TETPAY WVOV.
Toére 1 (2) loobuvapel wt Ekelvny, THv dmoloay eUploxopey Te-
TpaywvilovTes Ta pEAN Tns, SnA. pd THY
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A+YB=y+ o+ 2/yw (3)

AN 1y (3), sis Ty Smolav of A, y+w elvar oUMPETPOL o b

B fetikds kai VB &oupperpos, Sév elva SuvaTov va &Anbeln Tropa
uovov  &v elvea :

A=y+tw o ,
B, D (R 55T B

Tére B GAndeln kad 1 B = 2fyw ko fv ouvexeiq
i AYB = g2 yyo=(y—ye)
Suvettéys B &Anfeln kad 1
= N /
VA8 =Ny -Vl |
A& va TparoUy AoITTov of TapaOTAoELs TS popptis YALVB
dmou A )0, B)O els icoBuvanous pe ATA& Prlikd, Trpémer kal &p-
el v& dAnBeun TS oUoTtnua (4), TO dToiov {ooBuvapel TTPOS TO !
A=ytw
B
-4_ — \.'IJC.O
b W, w BeTikols Kol OUPPETPOUS
AUoeis ToU ovoThuaTos (5) elvan ai pilen Tfig EE10oEwS
xAx+ o =0 (6)
Al pilen avris Spws  elven TrpacypaTiKal Kad &viocor ST
A—BY 0

O& elvon kal oUppeTpol, OTav A2—B elvon TéAElOV TETPAYwWVOV.

(3)

Téhos Eeldn Exouv YIVOUEVOY %— Betikov, &pol B)O, 8 elvau
ol Betikad, &Tav 1O A, &Bpoioux T&V Buo pIfdv, elvon BeTikov.

“Qote: of TapaoTéors Ths Hopefis YALYB Tpémoviat s
igobuvdous it &mA& pilikg, oTav A) 0 kad T A—B, Bnhadn TO
yivopevoy ToU Umoppilou émi TO auluyks, elvon TEREIOV TETPGYG-

vov.
Emabf) ol pilan Tiis (6) elvaa a f‘%&'—B’ 5—_1;:_—8' &Tav
A2_B elvon TéNelov TeTpdywvov Y. ioov i [, yp&eovra i;;r'

A-T v by \ ' &
—5— koi EXOMEV TOUS TUTTOUS PETOTPOTITS *
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=l A+T A—T
VA;i:VB=v TR == T"

810 ol dvwTépw pilon dvTiTTpocwTTEYouy Tols W okal w kai elven
i AL ; . < e g ; T
N 5 N peyadvtépa. Kard talra, 8ia v mapdotacty }/6;ti32.
&mou TS yivdpevov ToU Umoppilou émi To ouluyis elven 36-32=4

Kai ouverrdds N BeTikd) TeTporywvikdy pila adtol fon wé 2 & Exco-
MEV

Rl 6+2 6—2 .
V61138 = \fm5~ ek VT = V44 Y2 =24y2

"Eotw &kdun 1) mopdoracis Y24 3.

Elvea (24+Y3)(2—Y3)=43=1 kai Y1 =1. ‘Emoptveos 8& Exwuey
241 2-1 1
1/2+V3H\/+ v V V"E l ;’6+V2)
"Aoxnotg

440. Tpéwarte Tds kdTwh TapaoTdoes ey EAAas Eyoloas &TAE préikd :
) Y5+V24,  B) Y1443, YD Y8+4)3.  B) Yt pt2alp
) e P : Wi N S : at I
€) V2a+t 2V as—ps, o) Yatp-2/ap, 2 V? 2 % feta,

") Vx Fxyp-2x/y, ) V3+5.

4. EEIEQZEIZ ME PIZIKA B’ TAZEQE KAI ANQTEPAY AYTHY

§ 195. "Eorw m.x. f) &ppnTos Eflowois 5—x=}x—5, | émoix
Exer €ls TO Ev péhos Tng prlikdv P’ Téews pt Umdppilov mapdoTaciy
Exouoav TOV &yvwoTov X.

"Av Uwdowpey T& SUo uéAn Tns els T TETPSywvov, eUpiokopey
(5—x)*=x-5, # émola elvon foodUvapos pi ThY (x—5)*—(x-5)=0
N ue ™M (x=5)(x-5-1)=0 f Thv (x-5)(x—6)=0. AUTn Exer Tds
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pifas x=5 wal x=6. "Ex ToUteov pévov 1 x=5 &maAnBelel THv dobel-
oav tlicwoly, v 7 x=6 traAnBeler THY 5—x:~ﬂ;—m§

Efiowois Tis Abyetan pé tetpaywvudy pilav o pé pLluodv
Sevtépag TéEews, &v (pETG THY &aAoipny TGV TTAPOVOUOTRV,
THY peTagopdv TGV Spwv els TO Ev péhos kol Tds &uayeyds ) €xn
TouldryioTov &v pilikoy pé Befirny 2 kad oUBEv pe Belknv &verTEPOY

<

ToU 2, Umd TO dmoiov Umdpyel & &yvwoTos.
"Eotw 1) tficwots 4-+ Vx*45=x—1. 1%
A va AVowpev oUTrv, ETISIKONEY v& dradAayDPey &
15 pilikdy, BnAadn va elpwpev &AMV Efiowoly yopis pilikov. TTpog
ToUTo &mropoviovopey TO pilikév, BnAadi pETOOYTUOTIfOuEY THV
ttiowov els &AAny, 1) Omoia v Exn els TO Ev pEAos aUTis povov TO
prlikov. OUTws Exouev
Ver5=x-1-47Ve&+5=x-5 (1)
YyolUvTes T& péAn TauTns els TO TETpAywvov AcuPavopey
x5 = (x—5)* f| x245 = x>—10x--25 fj 10x = 20 (2)
1) &tola Exer Tas pilas Ths (1) kod THS — Vx24+5 = (x=5) (3)
Avovtes Thy (2) eupiokopev X = 2. "AvrikaBioTédvTes THY X = 2
els Ty (1) eUpioxopey, 8T1 Bév EmaAnBeveTay, v groAnBetetan 1) (3).
“Eores &xéun 1) tfiowors wd plika P’ Tadews
Vx5 4+ V2x4+8 =17 (1)
‘YyouvTes els TO TeTpdycwvov eUpiokouey ( &pol &TTOHO VT WHEV
16 véov prlikdy) (2) V(x+ 5)(2x+8) = 36-3x.
“Yyotvres TéAwv els TO TeTpdrywvov eUplokouev
4(x+5)(2x+8) = (36—3x)*
kai peTa Tas Trpdfels kad THY &varywyfy eupioxopev
x2—-288x+41136 = 0.
Ai pilon T elvan 4 kai 284 OetovTes Biadoyikdds x = 4 kal
x — 284 elc Thv Sobeicav (1) euplokopev, &Ti uévov 1 4 Ty émodnBever,
v 1) 284 elvon pila tiis 2V (x+5)(2x+8) =—(36-3x).
Ex T@v &uwTépw EmeTon 8T :
A vé AMowpev eloway pé piudy B’ tdkews, dmopovin-
vopev adtéd, dave odvreg Td éAN TiG véag EEowoewg elg T
retpdywvoy va AapPdvwpev EElowaty xwplg priudy - &uorotBwg
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LA M k3 r ’ v ¥ - € ’
Adopev Ty EElowoy TadTny xai Soxipdlopev, dv ai pilar g

elvan pifar thg Sobeiome.

§ 196. ’Ev yéver tqw, Bix va elpoopev &mo Sobeicav &ppnTov
tfiowoty &MY pnTAY, kduvwpey Siadoyikas Uwooels els TO T
Tpdywvoy, TOTE T| TEMKES TTPOKUTITOVOX tflowors Exel Tas pilas
16y Eficwoewy, ik T&Y 6Tolwy TpokUTTel S1& TOAAGTTACCIaOHOU
TGV TPWOTWY PEAGDY Twy (Tou BeuTépou EKAOTNS péAous UTroTiOe-
pevou 0).

"Eotw m.y. &T1 Exopev £fiowotv Tiis poppfs

YA + YB+ V=0 (1)
émou & A,B,I mepiéyouv Tous &yvawoTous Tis E§100OEWS.

Auvépefa v elpwuey £§ auTils GAANY prThHv efiowaty s EETs

Ao v Sobeicav AapPdvopey ThHy loodUvauov Tngs.

VA +VB=-VT.

“Yycovopev T& AN oTis el TO TeTpdywvov kal ebpiowopev
A+ B+2VAB =T, kol &vr’ olrrfis #xopev ThHv looblUvauov Tng

2VAB—=T—A-B.

Yycovopey T& péAn aiTiis s TO TeTpdywvov kai eUpiokopev TNV

4AB=A24-B2+-"™—2Al4-2AB—2BI"
A v loobuvapov Talrrns A4-Bi4MP—2AM-2AB—-2BI=0 (2)

‘H (2) ixer Tos pilas Té@v E6fis Teoodpwy E§lowoewy

YA+ VB +V¥r =0 VYA -VB-VYT=0
VAR eV Bt VT =0, L8 VA VB = VI =0

*Av TroAamAcoidowpey  ToUTas KaTd  péAn  eUplokopev  Thv
(2). Tlpdyuorn, Exouev &md Tas Suo mpwTas &k TV (3) pé mTOA-
Aorhaoicopdy Tév peAdy Twv A—(VB + VI ) =0

A (A—B-M)—2VBrr =0 (4)

Mé¢ roAAorAQaiaopdy TGV PeEAGY TGV BUo TeheuTalwy €K TGV
(3) eupiokopev (A-B—I)+4-2VBI=0 (5)

*Av 8¢ TroAAarAaotdowpey KaTd pEAn Tas (4) xai (5), epiokouev
v (2).

TMapoampnTéov 671, &v EXwPEV TV tfiowov A =B xal Uy
cwpevy T& pEAn Tns .Y els THY p1Y SUvauy, 6te AapPdvopev ™V

(3)
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As =B¥ | ot Exear Tas pilas s A=B pdvov, Stav o u elvan Tep1TTOS
&p1Buds, Evéd Stav To W elvan &pTios ) Ak =B Exel Tas pilas Tis A=B
kai Tfis A=—B (Umomifepévou o XpnotpoTololpey OOV TPy HOTI-
Kous  &p1Buous).
Els mepimrooiv ko’ fiv 16 v péhos Sobeiong ¢tiowoews elvan O,
f) wpokUTTovox EEicwals peTa TNV Uywoty T@V WEADY TS Bobeions
els BUvay oiavBrToTe Exel T&s pilas Tis Sofeions. AoTi S va elvan
.y, 7 BUvenns Adfon pt 0, Tpémer v elvon A=0. AnAadn Tdoa pilx
s A¥ = 0, elvan pila xai Tfis A=0, kai GvTIOTPOPLS
"Eotw 7 tllowois Vx+15 + Vx=15.
Yycovopey T& WEAT Tns els TO TETP&ywvov kal eUplokopev Thv
x-+ 1542V x>+ 15x+x = 225.
A Thy toodUvapoy Tautns 2V xi415x = 210-2x
f Vx4 15x = 105—x
Yycovopsy T& péAn TauTns els TO Tepdycwvov kal eUpiokouev
x4 15x=-11025-210x-}-x*
i v lcoduvapdy Tns 225x=11025 kai x=49. Oftopev es THY
Sobeloav x=49 kai eUpiokopev &Ti émradnfedeTan.

§ 197. levikdotepov, STav Bobeioa éfiowors elvan &ppnos,
Buvdpeda pé Uwdoels TGV pEAGY Tns els KaTaAAnAous Buvdues v
eUpwopev éfigwaty, Tiis dmolag 1) Aol va elvan edkoAos, GAN” alrn Bev
elven TrdvToTe iocobUvapos THs Sobeions.

4

"Eotw .. 1) ¢fiowais Vx—3+x+3 = x+5.

4
Atopovcovopey TO prlikdv kad  eUpiokopev ¥x—3=2. Yipcovo-

pev els THv 4nv SUvamv kod ebpioxopev x—3=16 kai x = 19.

Mpémer v& Béowpev x=19 els THy Bobeioav Efiowory, Bia v& Pe-
Boncoddpey, &v elvan piler aris 1O 19. Tpdypam mwoparnpoluey, ST

fi x = 19 ¢moAnbeler kai ThHv Sobeioav Efiowav.

'Aoxfoerg

441. N& AvBouv al émdpevan tbiodoeis :
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3 3
8) Vx+9=5) x—3, ¢) V10x—4= | 7x+11.
442. ‘Opolws ol &R tbiowaeis *
TG T Vel Wby i3 BOp G ¥
o) V32+x=16-Vx, B 7 TE= F+x 7 Vx— Vx5 =V5,
5) Vx+20 —)x —1=3, e) Vx+15-7=7—x-13,
VE=3 Vx+1 R =
ory Iz = T s =
Fx+3 Vx-2 R

443, Na AuvBouv al émdpevan E§iowoers :

Vs VB _ 2x—ap,

a) YatVx+ Voyx=) xs p)

Vx—a—Jx—p  2a
y) VT 3%+ 10-x=2, 5') 6x—) (3x+4)(12x—23)= 4,
e) Vx+7-Vx+5=2, o1') V29x+6 + J/29x—9= 15,
2’y 9x—2=5|6x*—7x—8, n') V8x+13-8Yxi—11x+ 14 = 9.
%) \/13+ NS AR e

3 3 3
1) Vi—a+ Vxta —l=}x2—a?
444, ‘Opoiws al kérwd :
3_ 3_ 3“__._ 3_ 3___ 2l e

o) Vx+Vx+7 = /8x+19, BY Vx+Vx—=14+Vx+2=0,

¥) (I—ox) YIFpPx=(1+ax)/1-px, &) Jax —1=—0.12540,5/ax—0,5
5. IIEPI ANTIZETPO®QN EEIZQIEQN

§ 198. o') ’Efiowois Tis pé éva &yvwoTov (Tiis dmoias TO pév
SeUTtepov peros elven undév, To & wpidTov elvan dxépaiov TToAUWWULOY
SioreTarypévov kot Tag Suvdues Tou dyvaaTou) AfyeTal dvtioTtpo-
@og, &v ol ouvteAeoTal TV Spwv TNs, TV &mexovrwy foov &k TGV
dxpwv, elvan foor 7 &vriBetorr étav dpws Td ToAumvupoy elval &p-
Tiou PoBuol kad Emi mwAfov Eyn peooiov Spov, ol év Adyw ouvTeAe-
otal mpémel va elven podvov ool

OlUres 1) Elowois axi4-Px*+Px—+a=0 xaheitan &vrioTpogos
ToU TpiTou Padpol, kaboos kai N ax®+Px*—Px—a=0.

* }H Ewoia Tfis dvmioTpogou E§locdaews OgeideTan kupiws el Tov A, De
Moivre (1667-1754), I'd\ov pabnporikov petavaoTny els Aovbivov.
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‘H tflowots axi+Px3+yxi4-Px+a=0 kai 1 axi+Ppx*—Px—a=0
kohoUvTan &vtioTpogor ToU TeETapTOU Paduol.
TMaparrnpnTéov &m1, &v els Efiocwoiy &vtioTpogov, T x. Es TV

axi @x3+yx9+[3X+0[ =0, 167 % &mou x kol &alelywpev Tous

TIAPOVOUATTAS TTi§ TpoKUTITOUCT|S % ~+ % -+ ;Y; -+ % +a=0, po-
)UTrTEL T) QpY k@S Bofelou ¢fiowois

*Ex Tovtou Emeran éT1, &v ilowaois dvrioTpogos Exn pilav &pi-
Buoy Tva, -1 8& £ pilov kai Tdv dvrioTpogov ToU &p1Bpol orrol.

O& Beifwpey KaTwTEPw, 6T1 1) Alols TV &VUTIoTPOPwY E§1Tw-
oewv TpiTou, TET&PTOU Kal TEUTITOU Babuol &véyeten els THY Aoty
tfiocooeov B’ Pobuod.

B) Aix va AUowpev THY ax®4px3+Px+a=0, maparnpolpev
&1, 8Tav x=—1, &meAneleTan. “Apx 16 TV péAos TavTng Siou-
peiton Bi&x ToU (x+4-1). "Av éxTeNéowuEY Thv Sidpeoty ToU oax3+Px*
+px+a S 10U x+1, eUpiokopev mnAfkov TO ax?4- (P—o)x+o. ‘E-
TOPEVWS EYOPEV

ax3 Px2 - Pxfa=(x+ 1) [ax*+ (P—a)x+a] = 0.

‘H pla pila Ths Sobeiong E§iodoews elvan Tooavis N x =-—1,
ol 5t Suo &AM B& eUpeBolv, &v AUCWHEY THY tflowoty ToU BeuTé-
pou Pabuol ax®-t (P—a)x+a=0.

y') A v& Mowuev Ty éflowaty ax?+pPx*—Px—a = 0, TopaTn-
polpev, 6T ¢rodnBeveTan Bik x=1. "Apx TO TPGTOV péAos oUTiS
Sicapeitan B x—1 "Av wéucopev Thy Siadpeoiy, ebplowopev o1
axd+px?—Px—o=(x—1)[ax*+ (a+P)x-+a].

Elvar gavepdv, &T1 fi uév pic pila Tis Bobelons Efiocdoecos elvan
f x=1, ai 8¢ 8Uo &\hcn B& eUpebBouv, &v Avowpev T Eflowolv ToU
Seutépou Paduot o+ (at-P)x+a = 0.

') *Eotw 1) &flowois axiPx*—Px—a = 0

Mp&popev alrmmy cos £&fs - a(x*—1)+px(x*—1) = 0.

§ (1) (x4 1)+Bx(e1) = 0 f (=Da(x+1)+px] =0.

Elvan povepdy 6T BUo pév pilan TaUns, &pa kai Tijs Sobeioms,
8 eUpeboUv &k Tiis AUoEws TS thicwoews x*—1=0, al 8¢ 5o &AAa
¢k Tiis AUoEews TS thiodoews a(x?4-1)+px=0.
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£') "Eotw 7 tflowois axi+Pxi+yx?4Px4a =0 (e
Alcnpolpey T& pédn oUths i1 ToU x? UmoBéTovTes TAS TIUAS
Tou x7#0 kal eUpiokopsv ax?+4Px-+y-+ [\3 + % 0
w 1 1 ;
Aa(cr ) ab(cr Hv-0 )
OéTopev¥* x4 ELLR STe (er =t )2 — 9?3 — 2= y? ol
= =Y =) =90 Wt +2=y
iy al g,

-
"Av dvmikaTaoTriowpey els TNV £lowoiv (2) Tas Tipds TV
5 1 ; [ : Ay J
Tt s el X o + EUpioxopev a(y*—2)+By+y =0, 1y émoia elvan P
PoBuol s pds w. "Av Alowpev Thv Eflowotv alv, eUpiokopev év
Yéver 8Uo Tipds Tol , Tas OTroias G5 TAPATTNTWHEY ME Wy KO .

"AvtikafioTOpey kébe piav TGV TIPGY TOU W s TAV X+ % =\

Kot Eyopey X % =y, kal x+ ;1( = Yy fj x%—xy+ =0, x*—xy,+1=0,

fiTol Buo Eflocoels deuTtépou Pabpol s Tpos x. "Edav AUowpuey ou-
Tas, 0& elpwpev Tas Téooapas pilas Tis Sobeions Eflowoews (1).
ot') "Eortw 1 &vrioTpogos éflowaols mwépmrTou Babuol
x| Pxi4-y x4y x*+ px+fa=0.

AUTT, dTav TeBT) x=—1, &mraAnBeleTan, &pa Exer TN pilav x=—1
kai TO a péhos Tns Sicnpeitan 81& ToU x+ 1. "Extedolvres ThHY Siad-
peoiv eUpiokopev TmAikov.

axi+ (B—o)x*+ (a—P+y)x*+ (B—a)x+«

Tolro mBépevov Toov pé 0, 8ider &vrioTpogov Efiowoiv TeTdpTou
PBabuol, Thv omolav yvwpllopey vk AUcwpev

I') "Av Eywpev mpos Aoy THY Eflowotv.

axb4Pxi4 yx*—yx*—Px—a =0,
TapatnpoUpey, 611 oabrn Exer pitav x=1, &pa To TrpdTov péAos
s Sipeiton Bix x—1. To mnAikov Tiis Sicnpéoews TibBépevov ioov

* ‘H dvrikerdoTaocts x4+ ;IE—= y tyéeto TO TpdTOV UTO Tou [dAAov

Lagrange.
¥ To Svopa dvriotpogos flowars dgeihetan els tov Euler (1707 - 1781 ).
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2. TPOIIH TOY TPIQNYMOY ax!{pBx?}y EIZ 'INOMENON
MAPAT'ONTQN

§ 193. "Av BéAwpev va TPEYWHEY TO TPICVUPOV oax*+4 px*+y
el y1vopevov TpwToPabpiwy TAPAy SVTWY, Tapatnpolpey  OTl,
&v b x*=y, B& Exwuev &vri Tol Sobévros TO ayi+Pyty. TAv
af pilan ToUTou TapaoTafolv ME Wi, W 8 elvan oy*+Py+y =
a(y—y)(y—ye) Gpa, &v  Tedi] gl ToUto = x? O& Exwuev
a(xpn) () = aC w0) (V) Gy ) Y ).

‘Etropévess, &V p1, Pes Pas P TOPICTAVOUY T&s pilos ToU Bobévros
Tprovipoy (fitor Tebi V1= p1, Y ¥1=Pe Y@= ps, — Ve =p4), 8&
Exwuey ax*+4-pPx*+y = o(x—p1) (X—P2), (x—ps) (x—p4), fiTor 1O Brre-
Tp&ywvov Tpidvupoy oaxt-PBxi4y TpEmETC gl ywoépevov Tol o
¢m Téooapas TpwToPabplous TapdyovTas s TPds X. .

TLy. &v Exwpev TO TPIVUHOV it x2—12, Eradn evan a =1, =1
y=—12, eupioropev 41 =3 yp=—4. "Apx pi= V3, pe=—V3, ps=2i,
0,=—2i, fitor kard T&Ew peyédous al pilon ToU Tprwwipoy (al Tpa-
yuoTikad pévov, 516 al pavtaoTikal 8tv Siokpivovtan katd péyedos)
elvan —)/3—, }/BT —2i, 2i xad TO Tp1covupov elvan Toov W

(x+13) (x—¥/3) (x+20)(x=20).

"Ex 16y &veotépw EmeTal, 61 Suvdueda v& eUpwUEV TO BITETPA-
YWVOV TPIGWHOY, &tav yvopilwpev Tas Téooapas pifas Tou. *Av
alrron elvon T P1, P Par Po TO TPIOWIHOV 8& elvon TO

(x—p1) (X—p2) (x—s) (X—P4)

oA TAaoiaopévoy &l oTafepdy Tiva TrapdyovTa
.. TO Tpidovupov pé pilas — —%r %: —1, 1 8& elven 16 TpoxUmrTOV
&K TOU « (x+ % )( x— % )(x—l—i)(x—i) peTa THV ExTEAECIV TRV
mp&gewy, Smou TO o TapioTavel oTadepdy Tva TapdyovTa.
'AcxfoeLg

‘Opas wp o TN 434, N& TpaTrouv T& Eopeva Tpivwpa els yivdpeva Trpe-

ToPabuiwy TapaydVTWY.
G 4x4-10x2+4-4, B 7x*—35x2+28, YY) oyt (ot Pyt azpe
8 yAdaPyi(at—PP)E, €)Myt AR(aiBEYE —att, oT) yi-(at Day?ta®
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18") 2x14-x3—-17x24-x42=0, 1) x*-5x3-+8x2-5x+1=0,
10T") x4-2x%4-2x22x4-1=0

446. ‘Opoics va AuBolv ai kérwdi Ef1owoes :

? - Ej_*—])i__ == g & 5 — 35x—6 ; 2 e 11..(.767
b B T T ot Sk e Ul R
5") - xarly 5T 4 o s l)® 02

D) 1)~ 15 e

6. EEIZQIEIZ AIQNYMOI

§ 199. *Eorw 1) tflowois x4—1=0. *Avr’ oriis éxouev THY ioo-
SUvapov x*=1. Tlapornpolpey &m alTn Eyel TpoQavis TNy pilav
x =1, &el 8¢ kol ™V x = —1, SidT1 (—1)'=1.

"Eotew 1) x3+41=0. Oewpolpev THv lcodUvauov ™ms x3=—1.
Maparnpolpey, 811 1) —1 elvan pita Tiis E€locdaews, émedn (—1)8——],
‘Exdon TéY dvewrTépdd Efiochotwy Exouoa BUo Spous eis TO o péhos
s (ToU B’ &vros 0) kadeitan Sidbvupog EEiswatc.

"E€iowoy Sidovupov kaholUpev &v yével piav éfiowoty ds ifololy
Eva &yvwoTov Y. TOV X, G Exn udvov 8o Spous els TO o' péAos
s (ToU B’ UmmomiBepévou 0). TMaoa Bicdvupos Eficwas elvan Tfis pop-
efis ax* +pPx*=0. (1), émou k, A, elvan &piBuoi dxépaior kad BeTikoi
(e, B7#0) mpoynamikol. *Eqv elven kYA ypdpouev v (1) dos 67 -

x* (ax*—*4-p)=0
AUt Exet T pllov x=0 kad Tog pilas Tijs ax**4+p=0. O¢
P

TOUEV TrPoS eUKOAaY K—A = v, — - =Y kai oUTteos Exopev Thv EEiowaty
X’ =y. Aix ™ AMow Taltns TapaTnpolpey &1

a’) "Av 1o v elvon &pTios &pibuds, 7 Efiowoig Exel TOUAGYIOTOY
dUo pifas (TrpoyuaTikgs), &v elvan y) 0.

Admi, &5 yvwoToy, &v .y, TeBf v=2A, O& Excopey x2 — Y.
*ANN Ty TrpokUTTTEl & ThY X =}y, &v T HEAN) TS Uyadawpey
els T TeTpdrywvov. “"Apa Exel Tas pllas Tijs x* —|/}/ kad Tiis X} =—fy.

2) v 25 v
OlUraws al pifan Tis x¥ =y evon al x= |y =}y, x=— Vy=—1y,
&v 10 ¥) 0 kad 16 v=2A (&pTioS).
"ANN” & elvea y (0, 1) ¢lowois x =y Bty Eyer kaupiay TPOYUOTI-
ki pifav. Tpdypar mapatnpotuey &1, &v dow 16 v elvar &pTios
&p1Buds, Exomev (—|x|)V=|x|V) 0.
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B') "Av TO v elvan &p1Buds TreptTTOS Kad 1O ¥ 0, N tElowons Exel
uévoy BeTikhy pilav, #maidh maoa SUvas &piBuol pe gkBETTV TrEPLT-
oV apiBudy éyer TO ofjuce ToU &piBuod. ‘Erropéves povov BeTikos dpi-
Buos Upoupevos els THY VIOOTT|V TEPITTAV BUvaply 5iBe1 E€aydpsvov

>

BeTikdy, BnAaadn 1) tfiowals Exel piav TrparyHaTiKn Y pifay TV Vy
gls Thv TrepiTTeoty adiv. Edw elvan 1oy (0, ) é§lowans Exel péVoV &pun-
TiknY pilav, B16m &v Telfi TO —x,, &vTi ToU X, B& Exwuev (—X1)'=Y,
A (Y )=-.

OUteos EraviiAbopey €l THV TPONYOUHEVTY mepiTTwoy, B16T
elvan —y)0, 1y B¢ Eflowois (x,)Y ==y Ex&l plaw povoy POy HaTIKNY

pilav Thv V—y, &pa ) BoBeioa EEiowois EXEl v pilav x=— V=y.

[Hapadelyuata. lov. ‘H &fiowals x6—1=0 #yer pilas (TpaypaTi-
k&) Tas x=-41, &pa TO x8—1 BioupeiTan Sia To0 (x+1)(x-1)
—x*—1. ’ExTeAoUvTes THV Biadpeaiy xo—1 &i& Tol x*—1, epiokopev
nAikoy xix24 1. "Apa al &AAar pilen TS Sobeions tEiomoews B
epebolv éx Ths AUoews TS SirTeTporycovou ECITWOEWS x4 x24-1=0,
Tfis omoias ai pifan elvon gavraoTiai.

20v. ‘H tficwois x3-4+8=0 Exa piav pilav (TparyHarTIKV) THY

3
1=V 8=—2. *Apa o x*+8 Bicpeitan S TOU x+2. Td TmAikov

THg Siaupéoews aUTiis elven x2-2x+4. "Apa ai &AAan pile Tijs Bo0ei-
o EE10moews B eUpebolv &k TTjs AUgEws THis EElotoews x2—2x+4=0.
3ov. ‘H tfiocwois x4+ 16=0, {| x*=—16 Btv Exer pilav (TrporyparTi-
kfv), &madh &pria BUvogns TpaypaTIKOY &p1Bpol  elvan &p1Buos
BeTIKOS.
’Aocxfoerg
447. N& Avfouv al kérwb E§iowoErs :

o) x34343=0, p') 8x34125=0, y') x341331=0
5! xttx+1_ 7 x4 1' n 2—x2  x*4x%49
EEF1 % o1 ¢) 29x = xopaxey o’
4
o) ?’%” —[x‘-— (i7-2)] - 36,

448. N& AuBoUv al ké&rwb Eioaes :

w

30420  4x*-3 | x*
o) X5—(x3} 8)(x2+5)+4x2(x+2)+32=0, B "‘I} -2+ :

16
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449. ‘Opolws ai k&Teb :

. 1 1 o\ ; l—a—y Y1
LU e p e (T) ¢ By (- )=1x34 { ,,a) =
¥') xt41=0(ypayore x4-+2x2+41-2x2=0), &) x54+1024=0, ) x541=0,
oT') X°4729=0, ') x2v+H41=0, n) X7+1=0, &) x2v +1=0,
') x44256=0 (Bloate x=4y), wa’) x64-3125=0, 1p’) x10L1=0,
Y)) x8+41=0, 16') x+4-14641=0, 1€) x124-1=0,

7. EEIZQIEIE IIPQTOY KAI AEYTEPOY BAOMOY QX IIPOX
THN AIIOAYTON TIMHN TOY AI'NQZITOY

§ 200. o') "EoTw mpos Avow 1) éfiowols 3|x|—-5=0, Smou |x|
TAPICTAVEL TNV S&MOAUTOV TIUNV ToU dyvdoTou X, ToU OToiou
{nTolpsv va elpowpey T&s Tipas Tas fmaAnBevovoas THv Bobeicav
eflowatv

"Ex Tfis 8oBeiomns é610woews Eyopev Thv icobUvapov alTfs 3|x|=5,

Kal |x|= fgm ‘H mipn x = = érraAnbeler v Bobeicav, kabos kal

3
T X=— %, 5161 I— %l = —g— "Qoe 1| Sobeloa Exel pilas Tas - -+
TauTas B ExEl Kai 7 ( )( ~i) =0. ‘Emropéveos 1) Sofeioa €l-
val {ocodUvapos pé TNV ( — —)(x—l— ———) =0 fi Thv x2= %5
*Eotw 1) éflowors alx|+pP=0 («, P#0) )

*Av «, P elven Sdpdonpol, éte af )0, TéTE TO TPdTOV pEAOS TS
(1) elven mavroTe feTikOV | GpvnTikdv, fiTor #0, Emopéves 1 (1)
oUBeplay AUoiv Exel s TTpos X.

"Av elven o (0, 8& Exwpev &k ThHs (1), [x[=— —E— »0. O¥rows 1)
Bl ol

(1), (Bav oP(0), Exer pilas T — —— Kai -, &pox elvon foodUvapos pe

9

- o
Y X°=

Hapddetypa. "Eotw 1) éflowols —4|x|+12 = 0.
looBuvapei Trpds T x| =3 kal alTh) elven looblvapos pt Thv
xi=—38
P) "Eortw mpds AUowv 1) Eflowois
GIXH‘BX—}—Y=0, (a,B,y#0) (2)
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*Av BfAcopev v elvan x)0, dmedn |x|=x, 7 (2) ypc’xq:srcn Kad

oUtes: ax-+Px+y=0 (2"), & Tijs dmolas elpiokouey X = — (ow el-

vai  a-+P-£0), ‘H T ol ikevoTrotel v x ) 0, &v elvan— a+B Y01

Ls <0 A y(kB) (0.
"Av Bihcopey v elven x (0, TéTe fmadn [x|=—x, N (2) Ypige-
4

Ton oUTted: —ax—+-Px-+y=0 (2'), & Tiis dmoias eUpIOKOUEY X=— rra

(&v P—a#0). A ikavorroiel Thv x{0 av ETvcu#pza( 0.
fi —=y(B—o) (0, A y(B—a)) 0

"Apa, &v a#—Pp kad y(atp) (0, 1| (2) Exa TV pifav X, =

¥ " ot o , Y %
T )0, &v 8¢ elvon y(P—a))0, TOTE EXEl TV X2 = g o a#p.
"Av a=p, ToTe Exel pifav THY x = - &v oy (0.

Haparjonotg. DMk x=0, 1) (2) Sév éwaAnBeleTon, Gv elvan y=0.
“Av y=0, p=1 1 (2) yivetan a|x|+x=0 (3) xai [x|=—§’ SAN Errel-
1) elvan |x|=x, &Tav elvan x)0 xai |x|=—x, STav eve x {0, EmeTau
P . X i . X \ Iy ’
6T fi |x|=— dvdyeTon gl TV X=—  HEv KaTd v « TepitTrTeo-
ow (x)0), es Ty x= -E B¢ kard TV B’ (x(0), Exouv B alron po-
vov pilav x=0, &v elvar a?#1 *Av a=-+1, TéTe 9 |xl=§yive~rm

Ix|=—x kai &g pilav wdoav dpvnTikhy Tighy ToU X kad THY x=0.
*Av a=—1, Exopev [x|=x kal olmn émaAnBederan Bix w&oaw GeTiknv
Tipfv ToU X xad S1q x=0.

HMapadelypara. lov. *Eorew, 1 Elowos 2|x|4-3x—4=0.

"Exomev a =2, p=3, y = —4, y(a+p) = —20(0. "Apx 7 £§i-
owaols EXEl 'n‘]v pilav x = +f5 15

20v. "EoTtw 7 &ffowors —2|x(+x+1 = 0.

Elvaa a=—2, B=1, y=1, y(a+p)=1-(-24+1)=-1(0, &pax x=
Jﬁ =1 elvan pifa Tijs E1ooews. "AN elvea kol y (B—a)=1(1+2)=3 )0
G&pa x=—% elven pila Tiis E§1ocdoEwS.
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AYZIE THE ESISQSEQS THS MOPOHS |x24-2B|x|+y =0, (B,y #0)

§ 201. Awx ThHv Ao Ths &vwTipw Efioddoews BfTouey |x|—w
kai eUpiokopey w?+2Bw-+4y =0, w=|x|=—Pp iVﬁ? "lvac oty ke
1) dobeloa EGiowag Exn AUa1y TparypaTikiy, Tpémel, By )0 émi wAtov
B¢, &v elvon —P4 /P2~y )0, Exouev Téooopas pilos &va BUo &vri-
pifon Tiis Bobeions E§iocoecws elvan ol X,=K,, Xo=—K;, X3=Ks, X ;=—K,.

"Av p*—y=0 xai —B)0, Eéxopev |x|=—P kai ai x;=—P, X, =P
elvan pilon Tfis Bobeions E§iocooecws

Hapadelypara. lov. “Eotw 7 éfiowars |x[*-8|x|+7 = 0.

Ebpiokopev lx[:4:};v4_ﬂjz 443, fitor x| = 7 kal x| = 1, &pe
Xi=~1, %=1, X;=1, x,=—1 elven ai pifon Tfis Sobeions E€iocdoews.

2ov. "EoTw 1) é§lowos [x[*—10|x|—24 =0, [x| =5+ V?S??I-ES:E?,
fitol x| = 12, |x|=—2. OUtws Exopev pdvov Vo pilas T&s x, = 12,
Xo=—12, 8i16m1 1) |[x|=—2 elvan &SUvarros.

3ov. "EoTw 1) éficwois [xP+10[x|+24=0, |x|=-5+]25-24=
—5+4-1, &pa mpokUmTel |x| = —4, [x|=—6 kai 71 tfiowois Bév Eyel
pilav. ToUto Sioxpivel Tis duéows, 1o 1O TpddTOV PEAOS THS EEI1-
owoews Elvan BeTikov Bidx mdoav Tpny ToU X ( TpOyupoTIKnY ).

Haparipnog. Kot Ta dvewTépw Suvdpeba va elpwpey kai Thv
AUOIV oUGTNUATWY EXOVTWY ETTOAUTOUS TIUAS TGV &y vdoTwy Twv.
'AoxfoetLg

450. Né& ebpeBolv ol pifon Tév wkéTwh Efiowoewy :

) AxT=0 B) ~6ix1+5=0, ¥) 2 Ixl=—1, &) 2x+7x-3=0,

' €) X+ |x|+4=0, oT) |x|4+x—4=0,

45]. Na& AufBouv al kéarwd oot :
a’) [x[2=5[x[-3=0, PB') [x[2-5]x[46=0, Y') 4x]2=5|x|—1=0,

&) |x19ﬁ% |x|—2=0.

452. ’Eferdoare v {fiowov  ax|+x+y=0, (o,y#0), maparnpouvTes
éT1 eivon alx|=—(y+x), a2x?= (y+ x)2.
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B'. SYSTHMATA AEYTEPOY KAI ANQTEPOY BAGMOY

§ 202. Koholpev ovotnua ( Efodotwy ) Seutépou Pabuol
16 dmoTehoUpevoy o piav éflowow B’ Pabuocl kod &mo olovdt-
ToTe &piBpoy E§lowotwy o PabBpol peé ioapifuous dyvaoTous TGV
tflooey ToU,

"Eotw Tpds AUowy 1O olUotnua P’ Pabuol x—y=5, xy=—4.

"Ex Tfis o ToUTwv éxouev y=x—>5, elodyovTes 5¢ TNV TIUNV al-
THv els THY P’ AauPdvoper x(x—5)=—4, &k THs dtroias eUpiokouev ™y
icobUvauéy Tns x2—5x+4=0 Avlovtes ToUTnv eUpiokopev X =1,
X = 4. AvTiKaBIoTGPEY TAS TIGS aUTas efs TN y=X—5 kai eUpiokouev
y=—4, y=—1. "QoTe oi Tipai T&OY &yvdoTwy elvar x=1 kad 4, w=—4
xad —I1 dvrioToiyws.

Ek TGV &QVTEpw TopaTnpoUuey &Ti, STaw EYwuev oUoTnHa
B’ PoBuol pi BUo E€iowoels kal Vo &yvdoTous, AJOUEV dog PO TOV
tva &yvwoTtov Ty éflowoty ToU o Babuol, dvtikaBioTdVTES B¢ ThHV
TipNY oy els THY GAANY E§lowaty, dydueda els ThY Ao EG1oco-
oews BeuTépou Pobucl pé Eva &y vwoTov Metd v AVowv Ths £6i-
oooEws aUTHS eUpiokopey Tas TIuGs kod ToU &AAoU &yvaoTov.

"Ev yével, &v Exwpev oUoTtnua P Paduol pt v EGiowoes kal v
&yvwoTous, eUplokopev cUoTnua fooduvapov pé TS Sofév kal eU-
Ko TEpOY Trpds AUaty & EEfs : Aopev Tas (v—1) E§iocoers ToU ou-
otuaTos, ol dmoiar elven o Pabpol, s RS pdvov Tous v—1 &=
yveooTous crToU kol eUplokopey TaS TIPAS HOVOV TGV v—1 &yvwoTwv
txppalopévas ouvapThoEr Tis dmopevoUans dyviaToy, E0TW TS X.
*AxoAoufics elodyoper Tas Tipds TV v—1 dyvooTwy e TV Mo-
vaSikfv tflowoy B’ Peduol ToU Sobévtos ouoTHMATOS. Olrw 08&
€Upedij foobuvapos Tatng B’ Paduol s Tpos x, 1 dmola Avopé-
vn) 8i8e1 Tds Tipds Tol x. "AvtikabioTépev T oUTws eUplokopévag
Tipds ToU x elg Tdg tkppdoeis TEY v—1 EMAwY &yvioTwy kol B¢ e0-
PWHEV TAS TIHAS ToUTWOV.

[Mapadeiypara. lov. "EoTtw 16 ovomnua x+y=a, xy=y (1)
"Ex Tiis TpwTng TGOV Efiowoewy eUplokopev y=a—x (2). Eloa-
yovtes Thy Tipfyy adtiv Tol y els v Beutépav T Efiowoewy
(1) ebpioxopev x(a—x)=y fj x*~ax—y=0 (3). ‘H tlowors (3) -
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XE v yéver BUo pilas, éoTw TES X,, X.. OéTopev &vTi TOU X TS Ti-
Has Tou eis TN E€ioway (2) kol elpioxopev v yéver BUo Tipds Bid
TO Y, fiTol TAs Y=a—x,,= Y, Y=a—Xo=\,. OUTws Exopev dUo (ev-
YN AUgewv ToU Bofévtos cuoThuoTos, T& X=X, Y=a—X;=y,; kai
X=X, Y=0—Xo=\Ys.

"Emreidn) Speos elven [Eveka Tfis (3)] X1+ X =0, EmeTa, 6T1 0—X;=X,,
a—Xp=X," &pa T& [elyn T&OV Aoewv ToU (1) elven T& x=x,, w=x;
Kol X=x%,, A=

2ov. "EoTw 6 aVoTnua x—y=p, xy=y(l"). Eupiokouev y=x—Pp
kai elodryovTes THY Tiuny oV Tol  els TV B’ Téw (17) ebpiokopey
x2—Bx—y=0. (2%

‘H é€lowaots ol Exel Ev yével Buo pilos, E0Tw TaS X=X;, X=X;.
ETTOUEVAOS EXOMEV X=X;, W=X,—P kol X=X, Y=X,—P.

‘Emaidn, Eveka s (2'), elvon x,+x. = B, eUplokouev ém T
Gevyn TGy Augecov Tol (1) elvan T& x=X,, W=—X; Kol X=Xy, Y=—X;.

3ov. "EoTow 16 olotnua x4 y2—p?=0, ax+4Py+y=0 (1). ‘Ywo-

Bérouev P£0 kol ebplokopey éx Tig B’ ol (1) W:—Y%KE (2). Elod-

Youey THY Tipny Uty s Ty o Tév (1) kad eYpiokopev
(@ P)x-2ay x4yt = 0 (3)
o ol pilen Tfis (3) elvar Tpayuomiked, Tpémel v& Excouev
oty —(a*+P) (P20 i y < (aPH)pt
‘Eav mAnpoUren 1) ouvbrikn oUtn, 6& eUpwpev BUo Tipds TolU
X TPXyHaTIKds, €0Tw TS X,, Xs, Ko droAoUbws SUo Tiuds ToU W,
ATor B Excopev Ta E€fis (elyn Aloewv Tol (1)

X=Xy, \Pz_g.‘gﬂ Kol X—=Xo. \P:_ax_'dﬂji‘f.

T& omoia meplopifovTan s Ev povov, &v elvon yi=(al-+p2)p
"Av ai pifan Tfis (3) elvan gavraoTikal, 8& cupBaivny TO «lTd
kod 81& T&s Tipds ToU W
X+ Y Hw=14
4ov. "Eotw TO oVortnux |\ X + Y 4 w= 6 1)
[ x—y+w=0.
"Ex Tév 8Uo TeAeuTaiwy Efiowoewy eTkoAws eUpiokopey 2y=06,
&pa w=3, &te &k Tis ¥y THV Sobeioddv eUpiokopev w=3—x. Elod-
YOVTES TGS TIMAS TGV W Kad w els v mpotny Tédv (1) ebpiokouev
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x2494+(G—x)*= 14 | x>-3x+2=0 (2
Ex Torrns eUpiokopev x=1, x=2. OUtws eUpiokopev droAou-
Boos w=2, w=1 Kkai Exouev Tas £ET)s TPABas Avcewv ToU (1) ¥=1
y=3, w=2 kal x=2, y=3, w=I1.
"Aocxfoerg

Na Aufouv T k&Twb cuoThpaTa :

- 12xy+ 13y2= 25 (x+y)(2x+3y)= 180
= “){ 4x — 3y=1 B){ x—2y= 3
[ XE—xy44y2=1,5 (2—x)(9+y)= 91
Y)[ X — =125 x+y= 9
[ X22(xp—24)+y2=0 o [ Xy—TBx—y)+3=0
E)[ X—y=1 m)[ 2x—y=0.
1—p—y2 XA 1 %
w(x+1)+9=0 Bt \ _).Am__ N
2x—3y =2 7 x—i—lOH_O
i)a 2 1 - 2
o | @ (@t By PyE= 0
454. o) P Y { e = B

-
At (2a-P)x®-+ (2a-t By 4o

o
e e
L
(-
{

—~~
i" W 2
+

8
(¢

x24-2ay?= o1 [ 2x2—3xy= 15a—10a2
+y =a ) l3x-i—2Lp = 12013
(x+o)P—(p—B)= 4(a*—p*) B { (x+ )2+ (p+ B2 = 4(a2+-p*)
X—y= a-+B Xt y= ot P
xt-xy = 2+ 26¢ py [P P (G ot
ax+Py =y

¢)
455, o)

B8 O | xypy= 28— P)

v 3(s-3)

(e DxFy2= 5 (Gat4)

¥

’Emrions T& KOTWTEPW !
al

wizo(e-g)oo | fweaoan(x )

457. a) 1 W 3
x2+2mp2=a(cx+5) 2c:x=(m)
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gf + _,\'i, — 2] y—x=2p
y) 1% 2Py ok i
w2 = Plyix o—p atp Bt
lﬁ?xﬂ—aﬂwzr- otp [(E) vy
458. a’) (ﬁx )'3_ 9 ( i [3'3772) B 5
— ) =iey’| Nar = hE\er
% 2y | ( By) e
awe2p2 (x+ 5 )=0 (- P2)—2p2x— 0
459, a’) B9 ‘{f i =1, a-+ B
ay® ﬁ23~( X— -‘g ):0 a  2)2 2
XN e
) ( 4B)+(07[3) -
g 4
i ( a+p ) o
o [ x2Hy2=100 : [ xZ—y2=56
il c){.\::up=3:5 P) Yo w=915
| 249(x59)=(x+2y) (x-24)
5x2—72y2 = 32
oy SRRy A= 79 [ x2—xyy2=91
L =t P { e (—y)=8:3
9 {(xA|-4)'3= Xy &) {(x2+qﬂ) (x-+y)= 1080
w2 = (p+9)(x+4) (x2+ o) (x—y)= 540

,) (x2—y2) (2x—3y)== 192
{ (x2—y2) (Bx+y)= 1344

§ 203. ‘H Aois ovornudrwv P’ Ay kal dvwTépou Pabuol dva-
yetar ouvriBes els THY Vo E§iocoewy o kal B’ Paduol, chAa Bev
UTTdpyEl Coplapévos kavdv Bid Thv AVoty. Qs &l TO TAsioToV EmBico-
keTon 1) Aol Tév dmrhouoTépwv ik TGV EflowoEwY, s Tpods &p1Buoy
Twa &yveoTwy ouvapTioel T@V Aoy, Tas olrtw EUPITKOPEVOS
TIpds dwmcxelo-rc:s;iev els Tas Aoirds Efiowoets kad EmiSicokouEy vex
eUpwpey plav pdvov Efiowaoty P’ Paduol ut Eva &y vwoTov, THY dmoiav
Buvdpedo v AUowpey, ST SieukoAUveTon kad 1) eUpeots TGOV TIPSV
TV AOITTEY &y VeoTwY.

IMapadeiypara. lov. "Eorw mpds Aoy 1O oUoTHUG
X34 2x2—p=9.
x+y=3
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249

'Ex T Seutépas eUpiokopsy w=3-x. Elodyovtes T TIUN Y
aUTiy ToU y els T TpwTny E6iowoly eUpioKopEY X3+ (B3—x)*+
2x2-3+4x=9 § THv 11x*-26x+15=0. AvovTes aUThY eUplokopEy

xi=1 Xs= ﬁ' rohovlws B¢ eUpioropey kol Wi =2, o= ﬁ

OUTws Exopey T EEfs Cevym: xi=1, WY1=2, Xo= :_? W= {?

2ov. "EoTw TO ovUoTnua xily? = of, xy = P

MMpooOéTopey KaT& WEAT) THY TROTNY Téy Bobeioddy kal T
2xy=2p%, &te elpiowopey (x+4y) =ot+2p". *ApanpoUpey  &mo ThS
TpcaTng TV BoBeroddv T& pEAn Tiis 2xy =2p* kai eUpiokopey (X—y)*=
— a2 —2p*, dxohoUBus eUpioropey X 4=+ Va2 +282 x—yp=+|a2—2p2,
kai &vayoupeda els T& ouoThHaTa

X+ W:V&z'_*_ 2&2‘x+ Y= l;o:.'_._2[3_' X\ ._’lja'_':,::QB:l x—+-\p=—l/’0?5'+ 2p2
x —p =)ot —2pYx—y =)ot —2p? x—y = |/ o2 —2p* x—y =—|e2— 2p?
EUKOAWS AUOHEVA.

"EvioTe els ouoTnua SUo éfioddorwy pé BUo d&yvwaTous B Po-
fuol G Tpds EKaoTOV TGOV &yvaoTtwy, oi ouvTeAsoTal TGV Spwv
ToU P’ Poduol dos TPO§ TOUs &y vwaTous EXOUV TOV aUTOU AdYyoOV.
Tére S1& karahAfAou &rrahorpfis Tév looPabuiey ToUTwy Buvdnewy
16 &yvdoTwv, eUpiokopey Efiowo o' Paduol o Tpos Tous BUo
dyveooTous. AUTH pi piav Tév Bobeaioddv ¢€looewy ToU QUOTT|HATOS
&motehotv oUoTnua P’ PaBuol g Tpos Tos dyvaaTous ToU o-
BévTos ovoThuaTos. OUTws 1 AUois Tou 50BévTos CUOTHUXTOS AV~
yeTan évioTe €ls TNV Aoy &TrAoucTépou cuoThuaTos B Babuol.

Hapadetypara. 1ov. “EoTw mrpos AUoIv TO oUOTTHX
3x’— Sxy+ 4y*— Bx|Ty= 8
Ox2—15xw+ 1292+ 11 x—3yp =12.
*Amakeigopey 1O x* petaly TéVY duo tfiowotwy Kai eUplOKOYEY
35x—24y =—12, 1) omola pé piav TGV Bobeigdv ATTOTEAOUY OUTTTIHO
BeuTépou Pabpol dog TTpos Xy, TO OTroiov AVETOl KOTA TA QVOTEPL.

i ‘ x242xyp—6y? = 208
2ov, "EoTw TO oUoTNnpC i i " 16
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AicnpotvTes Tas £610¢00€ls TOU GUOTHUATOS KAT& HEAT) eUpiokouev

X2+ 2xp—6yw? 208 , ¢ ' Ty 26 __
e e
Xy—2y 16 X 2

‘H &Siowors abtn elvan P’ Pabuol dos pods ; AUoVTES QUTNV
eUplokopey Tipds TOU ‘:, dpa Buvdapeba va EKPPACWMEY TO W TT.X.
ouvapTnoel ToU X kai droAoUfws 1) oUTws eUplokopévn TrpwToPd-
Buios Eflowos dos PO X, W pé piav TG Sobeiodv droTeholv cloTnua
SeuTtépou Pabuol s Tpos X, y, TO dmoiov AUETAL KATE TA QVWTEPW.

3ov. *EoTw T ovotnua x*+yA=9, x4 yw=3. “YyoUvTtes T& pEAn
s B’ tliocdhoews €is THY TpiTnv SUvamv ebpiokopev

X34 3x2y+ 3xyiH =27,

"Eveka Tijs TpoTns TGOV Sobeicv 1) duwTépw yiveTon 3xy(x--y)
=27-9=18 xai fveka THis SsuTépas TAOY Sobeioddy alrn ylvetan xy-—2.
AUTH ué ThH BeuTépav TEY Sobeiody dmoTedoUv oUoTnua B’ Pabuou
ds Tpds X, Y, TO OTolov AUeTal KaTd T AVWTEP.

"AoxfoeLg

‘Opas wmpwTn. 462. Na Avfouv T& cuoThpoTa :

[ x2—xp=14 L [(x24yR=T3 o[ x2ye=157
A {xq,o—t::=10 P9 {xxytizzl'i ) { l:)\pr— 66
i 05
5) { A-—Q—,\\yi125 &) { .\f- +yx=169 o) [J\-—I-‘P" —oE
Xy = 50 xg¢ = 60 Bete =
2y {x2 -1--mp-{_—q;=-_- 121 ) { x24xy= 187
X2 xy4x= 126 Y24 xy= 102
463. ‘Opoiws T& xdTwbd :
o) { x24-9y2 =136 ) [ 4(x+y)2—5(x+y) =50 " { X3yi=7
Xx—3y = 4 S5(x—y)246(x —y)=11 X —y =1
. X3—yA=a [ Xyi=17 : Xétfyt=a
2 [X—W=ﬁ E){X-F\V:B o-r){x+q;:::£3
) [x*—}—np'*——-?\ ) {XH—\.}F’: <3
X —y =u x+y =P

Opdasg devTépa. 464. Na AvBouv Ta k&Twd guoThuaTa:
2(x24 )+ T(x+y)?=1049
o) x+y=21-} Xy B |

X242 = 257 ! axrr— (24 5 ) xw=275
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Nbyt )V xFp—2=14 [(xz,,,wz) (x—y)=4l
Y ) x2y? | 3xy " 8" .
—==—F =1755 [ xy (x—y)=30
2 —4
465. ‘Opciws T& £&fjs :
X2yt = [x2g2 4273 Ny =21(x—y)
a’) X 4 W L Bk =8 Xy—26
il S =
W X -4 W Nyt 2y

20epy)=3 3 =3
S5(xty-4) 5 xty
iy =40y: (x4 3y)

Y.

466. ’Emions T kaTwb
" { X34y3=973 ) {
(x—y)2—T(x+ W)= 90—xy

. xy=72, x24+y2+4w?= 289
¥ X4 @+ w=29

Vx(Vx34Vy*)=273
XV xy-Fy2=364

467. ’Emions Té&:

. - X2+ yA=40 X2+ w?—x(y 4 w)=25
o ox—yfip—585 |
et )] xy=w  ¥) Betie B e fee
yrex)xy —234 X+y=8 X2 yr-o(x+y)= 9

1. IPOBAHMATA EZIZQZEQN AEYTEPOY BAOMOY

§ 204. KoroUpsv mpoPAnparta  é§lowoewy - Beutépou  Pabipou
T& TrpoPAfjpaTa TGOV &trofwy 1) AUcls dudyeTan els TNV Avcty E81-
owoewy 7 ouoTnudTwy SeuTépou PBabpol. Aid Thv AUoiv ToloUTwy
TpoPAnudTwy  drohoubolpey Tropeiav  Opoiav  Tpos  exelvny  THY
Smroiav fikoAoubfioauey kal Bi& TRV AUgly TpoPAnudTwy TV £floc-
oewv TpwTou Pabuol.

1ov. Tivog dplBp.ob 1o &bBporopa Tob TpimAaciov Tol TeTpo-
ywvov avtodb xai ol Simhaciov tod aplBped NOENpévev nata 1
icobtaL pe 86 ;

Adarg. "Eotwr x & {nroUpevos &piBuds. Emeidn 1O TeTpdrywvov
ToU x elvan 1O X2, TO pév TPImTAdoiov ToU TETpaywvou ouToU B
glvon 3x2%, 1O 8¢ SimrAdolov ToU &pifpol elvan 1O 2x. ‘Etropéves Ok
Exoopev ™Y Eflowoy 3x*42x4 1=86. Alovtes Totnv elpiokopev

17

x=5 kol x=— —.
5 3
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20v. Awa tivog dpiBpol mpémer va Stapéowpev tov 96, iva
T0 mnAixov OmepBaivy xatd & TOV Stoipétmv ;
AUois. "Av pé X TapaoTnowpey Tov [nTouupevov &pifudv, O

ExwOMEY ?x(_) —x=4 1 x>44x-96=0. AUovtes TNV eUpiokopey x =8
kol x=—12

3ov. Téd ywdpevov t@v Spwv mAdopatog elver 120. Ot Spor
0& fioav lool, éav depnpolpev 1 dmd TOV TAPOVORAGTNV Xal PO~
ceBéropev 1 eig ToHv dp1Oprtrv. Ilolol elval ol Gpot Tob ¥Adopatog ;

Adaeg. Eqv pt 1O x TropaoTriowpey TOV &pIBun Ty ToU KA&o partos
6 TapovopaoThs Tou f& elvan l%] ki B Exowopev x4 1= @—1 Ll
x*+x=120—x ) x>+ 2x—120=0 kai éx Tfis AUoews eUpiokouev x=10
kal x=—12, ‘Emopéves of dpor Tol KAdouaTos B elvan of 10 kai 12
i —12 kol —10.

4ov. Ilolog elvar & &pBuég, tod émoiov & 0,75 adbEavépeva
xata 1 8idovv Tov 16 Sippnpévov Sia Tob dptbpod, Tov omolov
amoterobv ta 0,8 100 Cnroupévou ANy 15 ;

Avoig. "Av pE x TapaoThiowpey TOV {nToUuevov dpifpov, B

16

Exowpev Ty Eficworv 0,75x4-1 = 68 =T5'

31
12:

50v. N& ebpeBobv 800 duépator meprrroi Sradoyinol apiBpol
Tolobrol, Gate ¥ Stapopd TOV TETpaywvwy adtdv va elval
8000.

Adaig. "Eortwoav 2x—1 kad 2x+41 oi &pifpol ofror. Katd Thv
SiarUmwoty ol mpoPAfpaTos 8& éxwpev (2x+-1)2—(2x—1)?=8000
) 8x=8 000 xai x = 1 000. ‘Etropévess ol {nToUpevor &pifpoi 0 elvan
2 001 wod 1999.

¢k TTis Omoiag eUplokopev

Xx=20 kel x=—

6ov. Tpeig dpibpol elvar dvddroyor Tdv 3, 2, 5, wal o dbpor-
opa TOv Tetpaywvwy adt®dv elvar loov pe 342 v edpefoiv ol
dp1Bpoi.

Avoig. "Av TapaoThowpey pE X, W, w, Tous (nToupévous apif-
pous, 0& éxcpev x4 yi4-w?=342. ’Emedn 8¢ ol x, y, xai w elval
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3 ~ ) \ X w 3 ’ »
avéhoyol Tédv 3, 2 kai 5 B elvon —- = ¥ = 2., ’Ex ToUTou Exopev,

3 2 5

&v TTapaoTHOWMEY TOUs igous Adyous pé p, x=3-p, y=2-p, w=5-p.

*AvTikaDioTvTES TAS Tipnds TaUTas s THv pdTny Eficwaly

eUplowopey 9p24-4p? | 25p2=342, & Tfs omolas elpiokopev p=+3’
&pa oi &pifuol elven of +9, 46, +-15.

Tov. ’Eyevpdticav 15 dtopa: ol dvdpeg émiipwoav 360
Spy. év BAw xai ai yuvaixeg époiwg 360 Spy. Ildcol Hoav oi
dvBpeg xal méoar ai yuvaixes xal méou éEwdevoav 6 xabeig,
tav xdbe yovy édamdavnoev 20 Spy. SAywrepov xabevog av-
5005 ;

Adog. "EoTtwd x & &pifuds T&v dvbpddv, 6T 15—x B4 elval ©

2
&piBuos TAY yuvaikdv. ‘H Samdvn kaBevds pév &vBpods O elven 3(\10,
kaBepas B8 yuvaikodg 13;(19\ Bpary.

e 20 kai x BeTikds kai {15, AvovTeg

Mpémer va elvan it

eUpioxopev x*—51x+42700-- 0 kai x= 5]2' e j; 465'

Ex Tédv BUo Tipdv 1] x=45 &morAeieTan, 8idomt Sev eiven (15.
“Qoe eupiokopey 6 &udpas kai 15-6=9 yuvaixas. ’AkoAoubBws eUplo-
Kopev, 0TI EkaoTos dufp Edamavnoe 360 : 660 Bpy., ExaoTn Ot
yuvn edaaravnoe 360 : 9 = 40 Spy.

8ov. Eig wUxAov Swapérpou 25 p. va éyypacpi] épboywviov,
100 émolou al mhevpal va Eyouv Swaopav 17 p.

Adag. "Av pé x xal @ TapacTHowpey Tas SiaoTdoels Tl opbo-
yowviou, B& Exwupev x—y =17, x*pyi= 25" = 625.

Ex Ths AUoews ToU ouoThipaTos ToUuTou eUpiokopev x—=24 kad

Ry

9ov. Aibetar tpiywvoy ABT. Na mpoadioptaby) onpeiov A éni
THg mAevpdg AB, Mote, dv &md TovTOL AyBf) mapdAiniog AE
npde TV &mévavti Tig xopupiis A mhevpdv, vi ywpiletal To
tpiywvov eig dbo pépn icoddvapa.

NVois TlapioTavopey pe TO pfikos Ths TAeupds AB kad pE x
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v InToupévnv &méotaciv (AA). Tlapartnpolpev, 611, &pol 1 AE
elvan rapdAAnAos Ths BI, T& Tpiywva ABI kai AAE elvan dpoia, s
ExovTa Tas ywvias aut®dv &va piav foas. ‘Emropévws Ta Eupaba
ToUTwv B elval dvdAoya TV TETparywvwy TOV PNKDY TV OHOAS-

wv TTAeUp&Y Twv. “Htol H& elve (ARE) - wh AMA & Adyos alTos
i P : (ABMH) — & ¥

TpéTEl v iooUTten pe —é—, koTd THY SiarUtreoty Tol TpoPArpoTos:

i ! st O al/2
L4 1 A T _— = — KOl E— — = all 2 3 11 =
fTOL TTPETEl VO Elvan o2 2 T i e émeidn) pemer x) 0.

HpoBrAypata

468. N& eUpebouv 8Uo &pifuci, T@v dtrolwy T6 &Bpoloua, TO yivdpevov kot
TO TmAikoy va elvan ioa.

469. Na eUpefi] &pifuos Tou omoiou Ta 0,5 abfavopeva kata 5 Bibouv,
Tov 35,1 Sinpnuévov 8i& ToU dpibuol, Tov dmolov dmoTedouv Ta 0,3 ToU {nTou-
pévou peiov 2,5.

470. N& ebpeBoly BUo dxépoanor BiaBoyixol meprtTol &piBpol ToloUTol, MaTe
TO &bpoopa TGOV TETpaydvwy Twv va elvan 202.

471. N& ebpeflotv Tpeis SiaBoyikol &piBuol dxépator ToloUTol, doTe TO yivé-
pevoy aUT@y va looUtan pé TO TEvTamAdaiov Tou dfpoiopaTds Twv.

472. N& xwpio8ij & 27 els 8Uo pépn TolaUTa, ©oTe TO TeTpamAdoIov ToU
TETPay@voU ToU TpWTOU kKai TO MevTamAdoiov ToU TETPAYWYOU Tou SeuTtépou
v& &moTehouv Tov 1620.

473. N& eUpefouv ol SiaoTaoes opboywviou Exovros Siaywviov 17 p. kal
fuPadoy 120 pe. '

474. Eis xukdov Sapétpou 25 p. va Eyypagi] dpboydvior, Tol &mofov ai
TAeupai Exouv Adyov 3 : 4.

475. 'H Siapopa 8Uo dpiBpdv elvar 14 kal 16 ywodpevdy Twv 1632, Tloion
elvan ol &piBuol ;

476. Tloios elvon & &pifBuds, & omoios EAaTToUpEVOS KaTd TO TevTamAdaiov
Tfs TETpaywvikijs pifns Tou yiveranr 500;

477. *Hpwtifn mis mola elvar 7 fAixia Tou kal &mekpifn : To Terpdywvov
TOU Gpifpou Tév ETddv TS fAkias pou fooUtar pé 16 BexaefoamrAdoiov THs HAl-
kiag, THv dmolav 0& éyw perd 12 Ern. Tloia elvan | HAkia Tou :

478. AUo xpouvoi, piovTes ouyxpovws, TAnpoUv Befapeviiy els 18 dpas.
Elg méoas dpas ixaoTos 8lvaran va Thv mAnpdon, &v & els TolTwy YpeiddeTan
povog 27 pas €l TAéov ToU &AAou pdvou ;

479. Na ebpebeiv al Siaordoes dpboywviou looBuvdpou Tpds TeTpdywvoy
Exov Theupaw 99 p., kal Ek TV Omoiwy 1y pla elvan Ta fvvia BikaTa EkTa TiiS
&AATS.
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480. N& ebpeBolv ol BiaoTtdoes (Pdois kai Uyog) dploywviou Tprydvou,
av N UmoTelvouoa aUTou elvan 51 p. kol 0 Adyos T@v &U0 &GAAwvY Tou TAeUpGY

OKTMW BéKaT TTEUTIT.

2. IPOBAHMATA TENIKA

lov. (T¥s yovaijs Touijc)*. Aobeloav ebfeiav va ywplowpev
€lg péoov xal dxpov Adyov.

Mboig. “As TOpaOTHOWHEY PE o TO piikos THs Sobeiong eubeias
AB kal & Bewpriowpev dpxfiv alrfis o A. "EoTtw [ 7O onueiov &ia-
peoecos. BéTopev Al =x 6TroTe BN —a—x, kai Trpémel va Exwopey C: - ai‘
fitor x2+ax—a?=0. ’Ex Tfs AUcecws TaUTng eUpiokopey

g —a+l5e2 _ —atal5 a4+ J'5 —1).
2 25 ) 2 ’

X

Awepetmmors. Al Buo pilen THs tfiocoews slvan TpaypoTikad
kol pé onpora dutifera, éwaldn TO ywdpevov autdv elvanr ol

TMapaTnpoluev, 6T 1 lS TepIEXETal PETagU T@Y 2 kai 3. ‘Emropgéves

) pila 7 dvnioToyoUoa els TO ofjua + ToU pifikoU 6& elven Bemi-
kf kol pikpoTépa ToU o, &pa &ier Thv {nToupévny AUcw. ‘H &AAn
pila &moppitmreTan s &pvnTikn. “QoTe Exouev x:-?(-}—{—g-_-i. Tb

onueiov I keiton Tépav ToU péoou Tiis AB, &md ToU A, Bidm TO X
EXEL TNV peyaAuTERQY TOU ;

2ov. Zdpa T éppiln nataroplpuwe mpog ta dvw (eig o
xevov) e dpyuyv tayutnte o. Meta mécov ypdvov Ba bdoy
€ig Gog v ;

Adaig. Kaboos yvwpilopev (Bx Tiis Quoikiis), 16 odua kiveiTa
PO T& &vw pé kivnov duaAdds emPpaduvopévnv. "Av Aolrov Trapa-
oThowpey PE t Tov InToluevov xpovov, B& Exwpev Tous EEfis TUTrOUS
yvwaTous €k Ti)s Quaikiis :

18
v=at— 5 gt%, T=a—gt (1)

* ‘H bvopacia yxpvod] touy dmexpdrnoey, fmadn 1) Toun aUTrh BewpeiTal
@ dpyN Tob Gpalov els THV Cfwypagikny, &pxitekTovikiy kal THY TAG-
OTIKNY TEXVTV.
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drou T TapIoTAVEl THY TaUTNTQ ToU KvnToU KaT& THY OTIYHnY
t kai g Thy émTéyuvory fonv pé 9,81 u. dud BA. (KT TTPOCEYYI01V).
*Ex Tfis TpdTns t§iotoews eUpiokopey gt*—2at42u=0 (2)
¢ THs AUoecws 88 oaUtis TNV TiLnY ToU t.
Aweoetwgors. ‘H ouvBikn &i1& va elven ai pilon Tiig (2) Tpaypa-
\ 9 » a? ’ a? ' .
Tikad elvar o—2gun 0 | v o Emouévws u= T elvon TO péytoTov
s, gis TO dmoiov Suvaran va gbaom KN TOV, &v p19ff uE TaxUTNT

> \ Y ! a? i 2y ~ » \ < .
Gpyixny a. "Eav elven u= 2gr @ pilan Tiis (2) elvan foon pe %. Emroué-
\ \ . (o} ' \ \ ' 3 \ i
Vs TO KIVTTOV XpElC(CEng ypovov, Bia va ¢baon e TO peyloTOV
Oyos. Eis 16 dueytaTov aiTod onpeiov fa Eyn TO KIVATOV TaXUTNTX
jonv pé 0.
Tpdry o, Gvrika®loTéovTes eis THv BeuTépav TAY EfloaEwy (L)

gE

; ey e .
TO t b TO o euploxopev Efarydpevov 0, fiTor T=0— -

2
*Edv elvat v <;g’ ol BUo pilan T TPWTNS T&OV (1) elven Tpa-

yuaTikal, &wnioot kai BeTikad, & 8¢ TUTos, & &moios S5idel auTds, elvan
. a+Vat=2gu L. e T \ :

o= ;}q-- Y Al BUo alrran Tipad ToU t dppélouy els TO mPOPAnUQ.
AT TO odua BitpxeTan SUo gopas B’ EK&aTOV onueiov KelPEVOU
¢l THis evBeias, TV OTroiav TTaploTavel TG Uyos v, plav &vepyOHEVOY
kal picv KaTepXOUEVOV.

Maparnpolpey, 6T f| Wév pia TOV TIL@Y TouTwy TOU t efvar

! e i s . Va—2gu
peyahuTépa, f) 88 GAAN pikpoTépa TOU :Kcmx Ve : g

Aov v iScopev, 6T1 of TayUTnTes [BnAadn ol Twai ToU T TAs Seu-
Tépag e (1)] elven dvribeTorn "Av 1607 u=0, 8& Exoonev t—0, kai

. Elvan eUxo-

D e 2o ' . : \ e . .
t= adlte) 2 TAPIOTAVEL TOV Xpovov, KT TOV OTrolov TO KIVNTOV
travartineTel els TO onueioy, tk ToU dmofou duexwpnoev. “Ofev o ¥po-

vos, kaf® &v yiveTan 1) avdPaots, iooUTan pe TOV Ypovov, kal’ Sv yiveTan

| kaT&Paoig ToU KvnToU.

3ov. N& ebpedf o Bdbog ppéatog, Gv érépacay t* o’ Gtouv
&epébn va méay Albog éx Tob otoplov avred, péxpls 6Tov Mxov-
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ofy) & fixog 6 mapayBelg éx THg mrwoews Tob AlBou eig ToV TL-
Ouéva ToL péatog (V) &vtiotacig tob dépog mopafAémerat).

Avorg. Tapiordvopev pé x 16 Pdbos ToU gpéaros kol pé T THY
TaxUTnTa ToU fixou s Tov &épa. ‘O ypdvos t dmoTeAeitan &mo dvo
uépn: lov. "ATo TOV ypdvov t,, TOv dmoiov ypeaidleTan & Aifos Bia va
TéaT). 20v. "ATIO TOV Ypovov L., TOV dmolov xpeidleTal 6 fiyos dix va
dvEAOT €k ToU TuBuévos ToU gpéatos els dmoéoTaoiv X.

"Exouev TéV £Efis TUTTOV (Ek TTis Duoikfis) x= 21 gt?, & omoiog
8i6e1 1O SidoTnua, dtav Sibetar & ypovos kaTd THY OHOALS EmITO-
xuvopévny kivnoty, omoia elvan xai 7 kivnows xoara THY TT®OW TOU

Atfou. ’Ex Talrrns TPOKUTITEN tf-:V%" (]

'Ek ToU X=Tt;, 0 Omoios 5ide1 1O SidoTnua Ekppalouevov pé
THy TaxUTnTa T kol TOV Xpdvov t, KaTd THv SpoAnv  kivnow Tol

o G X » \ \ 3
X0V, €UPIOKOUEY to= ——- Exopev Aormrov v éflowoiv :

v X o 2x X
Vg +E=e /2 X (2)

'Ex Toirns elpiokopev UywoUvTes els TO TeTpdywvov kal Siardo-
COVTES KATQ TAS KaTiovoas Suvauesls ToU X

gx*—27(gt4T)x4grit =0 (3)

*Emreidn To t; elvan BeTikdv kad TO kard v (1) kad (2) Toov alrrol

t— —i— mpérrel v elvan BeTikdy, fjTor t— %)O N % 7t (4)

Tva af pilea THs (3 ) elvan mwpaypaTikad kal dwoor, TpéTEl V&
elvar Bemikov 1O TH(gt+T) gkt | 1O T (v+2gt) )0, TO dmolov
mp&ypaTtt oupPaiver 'EE &\Aou mapaTtnpoUpey OTi TO PEV y1voOpEvov
TV pildy, elvan T, TO 8¢ dBpoiopa oUTdY 2—TCEL+T1, T& OToia
elvan Betikd. ‘Emropévas af pilan elven Betikal. "AAA Eweidn mpémer vk
elvan, kara Ty (4), TO X {TT Kai TO yi1vopevov Tév pi1{év elvon TL-Tt
elvan &8 alrran &vioon, Emetan, 611 1) pia 7Y pildv elvan peyaduTépa
TOU Tt Kai f) GAAN pikpoTépa TouTov, 1) Omoia kai B& elven Bexth Sk
TO TpSPANMa, dix va mAnpoUTon 1) dvicdtns (4). 'Ex Ths Aloews
175 (3) eUpiokopev T™v [nToupévmy Tipny, 1 émoia dvmoToiyel els TO
onua — ToU pilikod. "Htor éxopev x= % [g[+T-V';(T+ 2gt)].

17
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‘Opdas mpoTmn. (lMevikd). 48l. "Av TOAACTTAQOIGTWUEY TO  HIOOTOV
uépos &l TO viooTov pépos Evos &pifuou, eUpiokoupev a. TToiog elven & &p1Buds ;
( Awepedvnog ).

482. "Av mwoAlamAcoidowpey TO WTAGowov i TO wimAdotov  Evos &pib-
pou, eupiokopey Tov dpBuov a. Tloios elven & &piBuos ; ( Awpedinois ).

483. Kepdhoov o Bpy. Biber Tokov T Bpx., tav & &pBudg TddV ETdv Tiig
Biopreias ToU Bowvelou eivon katd 8 peyalUTepos ToU Emitokiou. N eUpefi
7| Sidpkeix ToU Baveiou, ( Aepevvnolst pepikh mepimTwols  «=-5400 & 2,
T=12967). "

484. Kepdhaiov a Bpy. Epepe Tokov T Gpy. kal B E818e Tov alrov Tokov,
&v EtokileTo pt EmiTdkiov kKaTd € OAywTepov, GAA’ Eml p ETn TepoocdTepa. Na
elped) TO EmTéxiov. ( Mepedvnois pepikn mepimTwols a= 2100, e=1, p=1,
=420 ).

485. 'Ex Buo kepadaicv TO v fiTo kaTtd & pikpdTepov, &AM érokioBn ue
tmiTéKIor KaTd £ peyoAUTEpov Tou &AAou kal Epepe Tékov Emi v, ETn T, Spy.
tvd 1O &Aho els v, ETn Epepe T, BpyY. N& ebpeBouv T wepdhana ( Awepelvnos.
pepied) mepiTTTwors 5=6000, =1, v;=6, v,=5, T,=9000, T2=7200 i

486. 'Hyopdofn Ugaopa &vtl a 8py. ’Eav EkaoTov pétpov ToUTOU ETIG-
To P Bpay. dArycTeEpoy, B& fiyopdlovTo y uéTpa émrl TrAdov. Tldoa pértpa fAyopd-
obnoav kal Tpds méoas Spx. TO uétpov ; ( Aepedvnois ).

487. Aibeton Tpiywvov pé mAeupds «, B, y. Na ebpedf] pfikos TooUTov
éoe, &v al Theupai Tou atfnBolv fi EAaTTwloUy kot auTd, va elven  Buverrn
kaTaokeut| opboywviou Tprydvou.

488. N& eupedij &l ( &mepdvrou ) elelas AB onueiov, doTe va gwTileTen
¢€ foou &mod BUo guTevds foias keipévas el Ta onuele Z, ' Tiis evbelas, av f
ToodTNs TOU pwTds, TO dmolov BéxeTon pic Emgdveia & gooTeawdis foTias, el-
van dyrioTpdgws Gvdhoyos ToU TeTpaydvou TRs &mooTdoews alTis &mod T
torias ( Aepedvnors ).

489. Na& tyypagdi els fiukikhiov Tpaméfiov Exov TepipeTpov 2T.

490. AoBivros Tprywvou SpBoywviou ABI va elpelfy éml Tfs UmoTeivou-
ons abtou BIN onueiov M ToloUtov, &oTe o) 10 &bpolopa TGV TETpaywV@Y
1Y &mooTdoewy Tou Ek TGV TPIGY Kopupdy var elvan foov pé ot P') TO yivduevow
Ty &mrooTéoewy aUTtou &md TéY kabéTwov TAeupdy v loolTen pg AZc y') T
&Bporopa TGV TETpay Wy TV GITOTTEoEDY Tou &md T1év BUo kabéTwy wAeupdy
Tou v& looUron upt p2. ( Aepelvnois ).

491. N& eUpefBolv ol mheupal dpBoywviou Tprydvou o) &v bobf) # UmroTei-
vouoca kal To &Bpoiopa A Tév Blo &AAwv TAeupddy Tou, B') i UmoTeivouoa kal
76 (npos u TO dvrioToryeuv els alrm, y*) 1) mepipeTpos 2T kal 1o Gyos v To dvTi-
otoryouv els v UmoTeivouoav.

‘Opds BevTépa 492, Tolog elvan & mkpdTEpos Ek Buo dpifpéov Brage-
pévrwv katd 3, &v Exouv ywopevov 54 ;
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493, Tloiog dxépoios &pifpds elvan xatd 29 pikpdTepos TOU  TETPAyOVCy
TOU KkaTd povada MIKPOTEPOU auTov;

494. Eopete SUo &piBuols Exovras ywouevov 2, Gv To afpoloua tddv &vTi-
]
12°

495. EUpeTe xAdopa, ToU &mroiou & dpifunThs elvar xata 4 pIKpoTEpos ToU
TrapovopaoToU. "Edv alndf & dpBunThs xata 7 kai EAaTTwd O TapovouadTs

aTodpwy aUTdy loodtar uE 1

xata 5, Siagéper Tou Tponyoupgvou katd | 115 )

496. 'EmMipwot Tis 1600 Bpy. S wkagé, 1800 Bpy. Sia teiov, EAaPe bi 40
XMoyp. kagt Eml mAtov ToU Telou. TTécov ExdoTile TO YIAIOYpPaUHOV ToU xagf,
&v Tou Telou txdoTile 50 Bpy. &l mhéow ;

497. Els &xBpopfy al yuvaikes floav 3 dhiydTepan Tov Gubpddv. “Av ol uév
&uBpes Emhnpwoay v dAe 1750 Spy. ol B yuvaikes 800 8py., méoor floav of &v-
Bpes wai ol yuvaikes, v xafeis T@dv dvbpidv EAnpwoe 50 Bpx. TERITOGTEROV
fi kabBepla yuvm ;

498. Eis 27 &vbpas kai yuvaikas tmAnpwbnoav 2100 Bpy. Gk Tous &v-
Bpas kai 4200 Spy. &i& Tas yuvaikas. Tooar fioav al yuvaikes, Gv kadepia wAn-
pwveto 150 Spx. SArywTepov Tou &vdpos ;

499, N& eUpedfy &piBuds dxépaios, ToU &moiou T6 &Bpoigua PE THY TETpayw-
vikhv pilav avtoU elven 272,

‘Opas Tpitn. (lewperpika ). 500. [Téoov elvar 16 TATBos omnpeicov
peTaby, Tév dmoiwv Buvdpeba va épeopey 78 elBeias ouvbeovoas avTa dva Buo,

501. Toiov tmimebov kupTOv ToAUywvor Exer 104 Biarywvious ;

502. *Ex 8Uo tmimréSeov ToAuydvwy 1o o Eyet 6 TAeupas drrl Afov Tou B kal
Tpels kai Ev TpiTov Qopds TEploooTépas Biaywviouss TOTas TAEUPAS Exel kabév |

503. 'E&v al mAeupal TETpaydvou aufnBouv kata 3 i, 1o éuPabov Tou véou
B elven 2,25 gopas ToU &Ahou. Tldom elvan #) TAeupa avTOU ;

504. Tldoov elvar TO ufjkos TV TAeupdy OpbBoywviou Tprydvou ExovTtos
tuPadov 150 u2, &v & Adyos TGV kabéTeov mAeupdV atTou evan 0,75

505. 'locokedols Tprydovou ) piv Phois elvan kaTtd 19 o peycAutépa ToU
Uyous Tou, éxaoTov B¢ TGV okeA®Y Tou KoaTa 8 p. pEySAUTEpOV TOu Uwous Tou.
Toon elvar 7| Bdois kal wéoov Td Uwyos Tou ;

506. Tives ol BiooTtdoes dpboywviou Exovros EuPabov 192 p2, &v Siagé-
pouv kata 4 u.;

507. PépPou ) ptv mhAeupd Exer pijkos 17 p al 6t Siaywwior Exouv Siagopiy
14 p. Tléoov pfikos Exel 1 mikpoTépa Biaxywwids Tou |

508. Tloian al Biaxordoeis dpboywviou Eyyeypaupévou els kixkhov dxivos
12,5 u, &v 1} Sixgopd avUté@v elven 17 u;

509. EOpete Tas mAeupds BUo TeTpay@vwy Exoviwy &Bpoioua EuPabidv
8621 p2, av TO ywopevov TV Siaywviwy altdv tvar 8540.

‘Opds tetaprtn (Ivompdrwv). 510. Avo kpouvoi piouv ouyypd-
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vas kal mAnpouv Befaueviyy els 2,4 dpas. ‘O B’ pdvos ypadleran 2 dpas Emi Aoy
ToU a'. Els mdoov ypévov EkaoTos Ty wAnpol pdvos ;

511. Ado Emyepnuoartion xaTtéfecav duoU 20 000 Bpy. 6 o' Six 2 pfjvas kai &
P’ &ix B pijvas, O pév o EAaPev tv SAw 18 000 Spyx., & 8¢ 9 000. Mooa tképbioe:
ExaoTOS ;

512. AYo xepdhaix Eyovra &bpowoua 30000 Bpy. étokichnoav pos 69
To pv o épewve 4 pijvas i Adov kal EScwe Tokow 1 280 Spx. TO & B’ 840 Epy.
Mola T& xepddana ;

513. N& eUpeBouv Téooapes dpifpoi &moTeAoUvTes dvadoyiav, &v 10 &bpoi-
opa TV TeTpaywvwy auTdv elvar 62,5 kal & pév o' UmepPaivel Tév B’ kata 4
o 5t y' Tov &' katd 3.

514. EUpete Siytiprov &piBudy, & omoios Siaipolpevos pév 81 ToU yivopévou
TV ynolwy alroU Biber mévre kal Ev Tpitov, EAaTTolpevos &8 katd 9 §iel Tov
poxUmTovTa &pifpov &' dvTioTpogfis Tiis oepds TEY yneiwy aiTou.

515. Edpere Ttpwytfipiov &piBudv, 1ol émoiou 16 piv P’ yneiov elven péocy
Gvdhoyov T®Y BUo &AAwy, & &t Adyos ToU dpiBpou Trpds TO Gfpoiopa TGV ywn-
glwov ToUTou elvan s 124 : 7. A’ &vmioTpogfis Ths oeipds TV yneiwy aliTol Tpo-
wUTrTel dpiBpos nUEnuévos kara 594,

516. EGpete Tpeis &piBpous, &v & P’ elvan péoos dvdhroyos TV EANAwY, TO
&Bpotoua autdv elvar 21 ThVY Bt TeTpaydvwy Twv 189.

517. Els defapeviyy Tpéxer 16 UBwp Ppuoecos émi Tpla éptrra Tou ypévou.
ko’ dv &AM Ppuats pdvm B& v EmAnpove. Kheletan ) o Ppuots kai dvoiyeta 1
B’ néxpis dtou TANpw 1) Sefapevr). "Eav xai al &Uo fjvolyovto padi 8a émAnpou-
To els 6 dpas, B Erpeyov bt £k Tis a’ T& Blo TpiTa Tou éx TAS P, &g’ STou ExAeiobn
1| a'. Els mwdoov ypévov kabepla Ppuois mAnpoi Thiv Beapeviiv ;

' ‘Oudas weépmTn. (Quois). 518. MMboov ypbvov ypedletar Alfos Sia va
wéom) els TOV TUBéva ppéaTos PdBous 44,1 p. Geiépevos ék ToU oTopiou aUTou ;
(MopapAémeran f) dvrioTaos ToU dépos ).

519. Téoov yxpévov xperdletan Alflos prTdpevos Gvew kaToaxopUews (els 7o
kevov ), Tva &véAbn els Uwos 1225 p. kal kartatréo) ;

520. Tldonv dpyixv TayimnTa Tpémel va Swawpuey els Aifov, av p1ofif) kata-
kopugws &vw (els 1O xkevdv ), Tva &viAdn els Uwos 1225 p ;

521. TIoTe & @Bdom els npos 1460 u. opaipa pITTOREVT KATAKOPUPWS TTROS
Ta dueo (els TO kevov ) kal dvaywpoUoa pé &pyiknv TaxutyTa 185 W

522. Tlolav Triegw &aoxel ogaipa 41 yiAoypduuwy Eml kedipévou Emimé-
Sou, tav loopponf) Buvauv 9 yihoypdauuwy ;

523. 'Eml mwéoa BeutepdAeTrTa kUMETan ogaipa fmrl kexAipévou Emimédou el
ufikos 39,2 p. kal Uwos 10 p. Ex 1@V &vew Trpds TG K&TW ;

NeplAnyic nepiexopévwy kepalalou Vi,

‘Opropdg diretpaywvouv ¢Elowoewg oaxi+pPx?+y=0, (as=0).
‘Avaywyt) altis els THv ay? 4Py +y =0, (x*=y), pilaa s ai
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P P2= * v 5+V!32 P3r Pa = e _'B:%'W

axi+Px*+y = a(X—p1) (x—p2) (X—ps) (X—Ps), P1. P2 Pu Pur &
pifat ToU Tprwwspou.

To mpdonuov 1ol Tpiwwipou orouddleTal e THV XpnoigoToinov
ToU &vwTépoU Yivopévou.

Tpor) SimmAddy pilikédv \/A—i—Vé—h el amAg,

—_— A+T A-T ~,
\/Aj;VB ='\/—;— +V 5 & M=A2-B.

"E§iowoeis pé pilika P’ kad dvwTépas TéEews. TATOPOVWOIS TOU
pilikoU kal &modAayn) &’ aUToU, &Te 1) mpokUTrTouga Efigwols E-
xel Tas pilas Ths Sobefong kal THs oculuyols olrriis.

*Av Bobeioa ¢€iowaors elvon v yéver &ppnos, Uypoluey T& pe-
An Tns els kaTaAAAous Buvdpers, fva pokiy Efiowats dmrnAAcrypé-
vy prlikédy, &AN alrn Btv elven év yéver igoblvapos Tiis Sobeions,
kal Trpétel va Sokiudlwuev, &v al pilan alrriis émaAnBelouy kai Tny
Sobeioav.

‘Optopdg &vtiotpéou éElcwoews. Al ¥y Pabuol
axi+4pPxi-Px—a=0, ax®4pPx2+4Px+a=0

Exouv 1 o ™V pifav x=1 kai 7} p' ™v x=—1, &vdyovTal & els ™v
Aoty fiowoewy B’ Pabuol (petd Siaipeoctv TV peEAGY TV E§ioc-
gewv Bix x—1, x+1 dvmioToiyws).

Aia v Augy Tng axi+Px*+yx*4-px+a=0 v ﬁs'roueu Utrd
THv  popeTV ( x4 ? )«j—ﬂ ( X _x_) +vy=0 kai x+ ﬁx— =y, OTe
dvayetal gls v Avow €fiowotwy B’ Paduol.

‘H ax*+Px'—PBx—a=0 éya pilas Tas x=1, x=—1 xai &véyeta
el ¢fiowaiy P’ Pabuol peta Thv Siaipeotv ToU o péAous Sia ToU x*—1.

‘H ax®++Bx+yx3+yx?+Bx+a=0 éxer v pilav x=4-1 kal &
vayeTal els auTtioTpogov Efiowoiv & Babuov.

‘Opiopog Swwvipov éEowoewg ax” - Bx* =0, (a,p+0, «, A
dxépaior BeTikoi).

Tiferoa Uo popeny x* (ax**+4p)=0, (k) X) kai ée pilas x=0
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ko TAs ThHs ax*—*4-p=0 f) Tijs x¥ =Yy, (y-——— %, K—}\:v). Araxpivo-
pEV TrepITrTOOCEls o), &v o v=2p, P') &v v=2ut-1, Smou p Quoikos.

Avoic the ¢Eswoews alx/4- B =0, elvar ioodlvapos ng¢ ThY
xt= £ & ap (0, tu, &v aP Y0 Bév Exe pifov.

Avoig g éElowoewg alx|+Px+y=0, (a, P, y#0). "Av
y(P—a) >0, fi y(a+Pp) (0, &ouwev piav AUow &’ EkdoTny Tepi-
TMTTWOLV.

Aborg e éElowoewg ox[*+Plx| +y =0, (a50).

‘H |x|242pP|x|+y=0 &xe 4 pilas &va Uo &vmibétous, &v p*—y »0
kai (—pVpi—y) ) 0.

‘Optopdg ovoriparos éEodcewy B’ Babpod (&v Exn uovov
piav &gicwory P Poduol xai Tas &AAas o Poabuol).

Alsis ouoThuaTos eicioewy B’ PaBpol fi dvetépou (pé Buo #
TEPIOCOTEPOUS Gy VWOTOUS).

MpopAipaTa E§iowoewy kol ouoTnudTwy B Pabucl (&piBun-
Tikd, YevikG kai pé Bigpelvnoiv).
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KE®GAAAION VIII
A’ IIEPI ITIPOOAQN
1. IIPOOAOI APIBMHTIKAI

§ 205. ’ApiBunTidh mpbodog* kodeiTan BiaBoxn &pibuddv, Exa-
oTos TGV dmoiwy yivetan Bk ToU Trponyouuévou Tou Bid TS TPOCT-
Béoecwos ToU alrrol dpibuold. Of pév &moTeAolvres TNV Tpdobov &pi-
Buol AéyovTon Bpor aUTiis, & Bf TpooTiBéuevog &pibuos els rkoBéva
Spov Si& va BSwarn TOV Emdpevoy auTol, KaAeiTon Sracpopd T Adyog
TS Trpoddou.

*Av pév 1) Siagopd Tiis Tpoddou elvan &piBuds Betikds, of Spo
Paivouy avfavéuevol kai 1 mpoodos Aéyetan abEovoa, tav St elvan
&pvnTikds &piBuds, ol Spor Paivouv EdarToupevor (@bivovTes) kad
Myeton Bivovea. Ty, 1 BiaSoxn Tév &pibpc, 1, 2, 3, 4,.. 48
elvon Tpdodos &piBunTiki) aUfovoa pé Siagopav 1, kabds Kai 1
1, 2, 5,... 53 ut Sxgopav 2, © & 35, 30, 25,..., 0 elven @pbivouoa ué
Siagopav 5.

Edv ¢ o TrapacTiiowuer Tov TrpédTov Spov &pibunTikiis pod-
Bou kal pt w THY Biagopdv avuriis, & SeUrepos, TpiTos,... SpOs O
TaploTavETal Pé o 4 @, & + 20, o« + 3w a4+ 4w,... (1) "Apa:

"Exagtog Spog &plluntixilg npoddou ioabrar pé tov mpdTov
8pov adtiic, adEnbévra xatd TO yivdpevov Tig Siagopdg é&mi
tov GplBpoy Tod mARBoug T®vV Tponyoupévwy aldtol dpwv.

O¥rws & &pog Ths mpoddou (1) & Exwv Tw.y. THY TPIOKOOTHV
&b loobran pé a4-29w, 6 v ténkooTv TEuTTTY TEGIV P o--64w
k.T.A. 'Ex TV dvwTépw mapaTnpolpey 6T :

“"Ortav 5007 & mpidTog Spog xal ¥ Srapopa &piBunTunig mpo-

* ‘H ypfiors dpipunTiddv Tposbwy ypovohoyeitan &mwo 2000 - 1700 w.X.
els To PiPAiov *ApBunTikiis ToU Alyurrtiou Ahmes pé T TpOPANUa v& ywpi-
oBouv 100 &pror el 5 wpéowra, MoTe Ta pepidia vd &woTehoUv &p1BunTikiv
mpdobov.
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6bov, Suvdpeba vi ebpwpev, olacdhmore takewg Gpov adrhc,
xai Aéyopev 8t téte W) mpbobog elvar bpiopévn.

‘Eav v mwapioTdun 1o wAfBos Tdv Spwv Tis (1) kai T Tow £-
xovrta THv wvicoThv T&fiv Spov avuTfs, ol Tponyoupever ToUTou
B& elvan v—1 TO TARBos ki B Eywuev T=a+ (v—1)w (2)

"Av 1 (2) AuBT] G Tpos w, eUpiokouey w= E "Av 1 (2)
AUBT] s Tpos o, eUpiokopey a=T—(v—1)w, &v B AuBT Tpos v,

T— W+ T—X " y \ X > \
TR TR G B¢ va elvar 1O v &pibpog

eUpiokopey v = 14 -
Grépaios kai OeTikds.

MapatnpnTéov, &1 1) Siagopd &pibunTikiis Twpoddou pé Spous
a, B, vy, 5,... 8i8eTan Umd TGV P—a, y—P, 5—y,...

‘Emropévers, &v TapaoThowuey TV Siapopdv oty pE w, Ba
Exwpey w=p—a, w=y—P xai mpoobéTovTes aUTds KoTd PEAT eUpi-
Y=,

OKOUEV 200=y—q, GpX W= 5

[Tepadeiypara. lov. ‘O Spos, O Exwv THY BekaTny TpiTnY TALIV
els &piBunTixnv Tpdodov pé TpdTov Gpov 3 kai Biagopav 5, icolTo
pe 34-(13—1)5=3+412"5=3+4+60=63.

20v. "EoTw, &1 {nyTeiTan 1) &pifpnTikt) wpdodos, Tfis Omoiag O
8pos Tiis Bexdrns Tétecwos elvan 31 kad T elkooTiis 61. “Exopev, &1t
o Békaros elvon a+9w = 31, 6 elkooTds a+ 19%w=61, deaipolv-
Tes Bt &k Tijs P’ iodTnTos TNV o EUpiokopev

100=61-31=30 i 10w=30 xad w=3.
‘Emopéveos elvon a+9:3=31 kai a=4. "Apa 7| mpododos elvan

I. TAPEMBOAH OPQN APIGBMHTIKHZ NMPOOAOY

§ 206. AoBéviwv bvo dpiBpav [yreitar va mapepfdiwpev

petakd Twv dAAovg, ol dwoiot petd tdv SoBévrwy vi droterolv
dpBunTuahv mpbodov.

"Eqv a kai T elvan of SobévTes &pifpoi kai v TO TATiBos TGV Tapeu-
PAnBnoopévwy, TO TAfiBos, TGV Spwv TS oynuaTiotnoopévng Tpod-
Bou B& elvar v4-2, & TpidTos Bpos o kal & TeeuTaios T. ‘Emopéves
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B Exwpey T=a+ (v 1)w, &v 1O @ TapioTdyvn THY Slagopdv THS

mpodBou. ‘Emouévas #k Tis lodnTos aUTfis elpiokopev m::_lol

OUrw oynuatiletan 1 wpodobos ik ToU &, ToU TeAeuTaiou Spou T Kal
gk Tis Siagopds aUTis.

“Av .. [nTHTO petafu T&V 1 kai 4 v apepPAndolv 16 apif-
uol, GoTe peT’ aUTdY v& &rrotehégouy TrpdoBov dpBunTikny, EXOUEV

a=1, 1=4, v=16, m:%: —137 kai 1 (nToupévn Tpdodos elvan 1)
3 6
1, 1 17 1 TF e , 4.
'AoxnoetLg

524, A Tag kém@f dpifunTikes TpodBdous elpeTe Tolan eva avfovoat,
woicn @bivouogan kai BiaTi ;

o) 3,579, ') -15,-10,-5,0, 5... Y0585 215,
Y075 1 1,25 15 £ 68, 64, 60... ot') -5, -5,3, 5,6, —5,9.
525. Evpere Tov Béxarov pov Tis a’) 9, 13, 17... py-3,-1, 1.

y') Tov &yBoov Ths «, a+ 3B, at6P....

526. EGpete Thv &punmixiv Tpdobov uE &pov Ths Bexdrns Tafews 231 xai
Th)s elkooTiis 2681.

527. Edpete Thv Siagopav Tis Tpodbou, ué a Spov a kal viogTov T. Mepl-
kf mepimrwors a=0,2, 1=3,2 xal v=6.

528. Edpete Tov a’ ék 10 pwv Tpodbou ut Biagopdy 0,75 kai TeAeuTaiov
6,25,

529. Edpete 1o TAfiflos TV Spwv Tpoddou pt af Spou 3, TeAevtaiov 9 xal
Siagopav 2.

530. E0pere Tov Gpov Tiis elkooTiis Téewxs pE a’ Spov 6,35 kai Bagopav
—0,25.

531. Metafl Tév 4 kal 25 v& apepPAnBolv 6 dpiBuoi, waTe va oXnUaTIo-
87 &pBunTikhy TPoodos.

532, Metafy T@v 1 kal 2 va TapepPAnfouv 9 dpibuoi, doTe va armoTtehfoouv
TpbdoBov dpiBunTIKAY.

533. ‘Qpordylov kTuTd Tas Qpas &d TS TPOTNS pexpr TS Swbex&Tngs.
Méoa kTUTMUETa KAVEl TO THEPOVUKTIOV ;

Il. ABPOISMA OPQN APIBMHTIKHZ TIPOOAOY

§ 207. Awx v ebpwpev TUTTOV SiSovTar TO &bpoiouar TGV Gpov
&pIBuNTIKTs TTpodBou Exouoms DpITuEvoV &piBudv Spwv, oTNPLLO-
pefa (rpos elxoAiav) els TH EERs iBidTTa
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Eig ndoav &pBunrtuchy mpdoov, pé Gpiopévoy AT 0og 8-
pwv, T dBpotopa S0 Spwv loov &meydvrwy dmd THV dxpwv
Spwyv loobtar pé o dBpotopa T@V dxpwv Bpwy.

MpdypaT, fortw 1) Tpdodos «, Bi Yew 3 A T (1) A dlagopa
aUTHis @ kai TO TATBos Té@v Spwv v. “Exopev 811 B=atw, y=a1 2.
T=A+w kod T=K+42w. ‘Emopéves A=T—w kal k—T—200. MpoobéTov-
TES KOT& péAT Tds P=at-w kol A=T—ow, eUpiokopey PHA=a-T,
‘Ouoiws £k TGOV y=a+2w ked k=T—2w eUpioKopEV y+4K=atT
K.0.K, fiTol a+T=P+A=y-+K...

"As TrapooTriowpey TO &Bpoioua TGV Spwv THg pifololelsTolVANTL-

2, fitol: E=a+P4y+...4k+A+T,

OTe elvan xad 2=T+A+K+...+y+B+a.

MpooBéTovTes alrds Ko HEAT) eUpiokopev :

2= (1) + B+HA)+ (y+K)...+ (T+a)
22=(o+T)v. ‘Emopéveos I— (?';—T)v (2), "Hror :

Té dBporopa Tdv 8pwv &pbuntikiis Tivog mpodSou pe
plopévov mAifog Spwv loobrar pé To Ndbpolopa TV Fxpwy
Spwv g &nl Tov pBpdv Tod mAYBouc TdV Spwv adrijg.

"Edw els v (2) ypdyowpev &vri ol T 16 foov cdrrol o+ (v—1)w,
émov @ TapioTdvel THy Slagopay Tis TpodSou, eUpiokopey *

+ a4 1 2a+- 1 5 2a-+- 1
i E“_G_(;—,ﬁ - 3,,_%*_-_1‘3. v, fiTol Z= _°.=_.<; P

Thx. &v Intijton 10 &Bpoiopa TéV Séka TpwTWY Spwv ThHs 2,5,
2:24-9:3)-10 31.5
LRI _A3_ 55,

"Epapuoyr. N& ebpedi] &pibunTikf) mpdodos pé 3 Spous, TV
dmolwy 16 utv &bpotoua elven 33, 16 8¢ yivduevov 1287,

"Av p¢ x TapaoTiiowpey Tov B’ Spov Tiis TpodBou kai it o T
Siapopdv s, ol Tpeis Spor B elvan x—w, x, x-+w, 1o &poiopa Tou-
TV X—w+X+X+w=3x =33, &pa x=11" 18 Y1WOUEVOV TGV Tpi1&dy
Spwv (x—w)X(X+w)=(x>—w?)x.

"Exomev Aormdv x(x2-w?) = 1287. OftovTes x = 11 eUpiokopey

8,... Exopev a=2, w=3, v=10" xai I—

¥ Ol mimor Z=v(a+71):2, T=af (-1, Z=av+[vw(v—1)]:2 AQvapé-
povrar 6 wpé&Tov el TO PiPAiov Synopsis parlamariorum Tod W. Jones.
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11(121—w?)=1287, 121—w?=117, wt=121-177 =4, w?=+ }4
w=-12.

"Apa 1) &pifunTikh mpdodos elvan 9, 11, 13, § 13, 11, 9. Tew-
keoTepor, STav ey Tapduola TrpoPATiuaTa EXwpEY TrepITTOV TIATBOS
dpwv Kal YpnoluotoloUuey TO &BpOlopd TWV, TMAPICTAVOHEY TOV
pecaiov Spov pé X Y., THY Slapopdy ué w, tvéd &v TO TAfifos TGV
Spwv elvan &pTios &pi1fuds, TapioTdvoper Tous BUo peoxicous Srabo-
XIKOUS pous pé X—w Kad X+, fiTol ) Siagopd TraploTaveTal Wé 20,
&Te eUKOAwS eUpiokopey THY TapaoTaoiy kai GAAwy Spwv Tiis TTPoo-
dov.

[aoadetyuara. lov. Znrolvran évte Siadoyixol pol apiBunTIkg
TpodBou, TéY dmoicov TO pév &fpotopa elvan o, TO &t yiwduevov y. Tla-
PLOTHVOUNEY KOTA Oflp&y TOV TpiTov Spov pé X, THv Blagopav pE w,
&te Eyouey ToUs Spous Xx—2w, X—w, X, X+w, X420, ‘Emoutves Oa
ghvan &@° &vds v X—2w+X—W+X+X+w+x+2w=a f| X =«
\; , G’ ETépou Exouev  (x—2w)(x—w)x(x+w)(x+2w) =y A

> 4 v Y a o fal o -
x (x2—w?) (x*—4w?) = y. OfTouev x= %, OTe §(~25 wc.oﬂ) (2—5 —4@*)__ Y-

‘H Eiowors auTt elvan BiTeTpdrycovos s Tpds w Kai AUovTes ov-
ThHy eUplokopey Tas Tipas ToU w Kai dkoAoubws Exouev ToUs {nToupé-
vous &pifpous.

2ov. ZnToUvran Téooapes BiaBoyikol Spor &piBunTikis TrpodBou pé
&polopa a Kol ylwopevov .

TTopioT&VopEy ToUs Spous pE X — 3w, x—w, x+w, x+3w, OTe
8& Eyopev X—3w+ x—w+X+w+X+3w=a kal x= —E. 'Ag’ Etépou
Exouey (x—3w)(x—w)(x+w)(x +3w) =y § (¥*—w?)(x*-9?) =Y,
BéTopey X= : ko eUplokopev (?-Z—c.)‘i )(‘]3_; )_9032:_-)/_

AUTn Avouévn Bidel Tas Tipds ToU w, dkolouBws &t ebplokopev
Tous [nToupévous &pifilous.

3ov. *Eotw ém [nreiton 1O &Bpoiopa T&Y drepadeov BeTiédv
&piBucdy &mod ToU 1 péxpr ToU v, fiTol TO 14-243+4+44,..+ v "Av

*H oyoM) tév Tudayopeiwv (6n xal 5n éxatovtaemnpls mX. ) #yvaopi-
e ToUs TUmous 142434 +v=v( v+1):2, 244464 .. +2v=v(v+1)
14 34-54...+2v—1=12,
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I+v)v,

-

4ov. "Eorw, 6T InTElTan TO &iporopa TGV TPWTWY Braboy kv

mEpITTEY dplbiudv 1, 3, 5, 7,...., (2v—1), fitor 16 1434547+, +

2v—1. "H Biagop& Tfis mpodSou elvar 2, & mpidTos Spos 1 kad & Te-
e PR o5
3 :

2, mopioTavn TO {nToUpevov &bpoioua, O& Exwuey I, = .

Aeutaios 2v—1. "Apa Eyouev 14-3+...+2v

'Aoxfioetg xal mpofArAfuata

‘OQuas wpwTn. 534. N& EUPEDT] TO 124224 324 ...b g2,

Naparnpolpey dm1 (a+1)3=a’+ Ja2-+ 3a-+ 13, Bétopey Bradoyikdds a=0, a=1,
a=2, a=3,.. a=v e ™V icrqrm'rcr aUThy kal TpooiTovTes TdS TrpOKUTTTOUTOS
io6TNTas KaTE AN, elpiokouey METG THY &mAomoinoiy.

(v 1)=3(124-224 o - v2) - 3(1+-2+4 - v) v 1.
"Av TrapaoThgwpEy i Z,, TO gnToluevov &Bpoioua, Géowpev 58 =142+ ,... 4 v
eUplowopey (v 1)0=3%,{ 35, 4v+1 f I,= v(lﬁ)éﬂt—l)

535. Né ebpedij 16 194294334 ... f =T, Aappdvopey Ty footnTa (14-a)t
=at+4a’ 6o+ 4ot 1. Oftopey a=0, a=1, a=2,..a=v «xai TTPOXWPOUpEY -
poiws, dmews kal B1& T elpeciv ToU T, Umobétovtes yvwoTds TS Tiuds ),

536. Méoov elvon 10 &dporoua a') TV 25 TphTwy SiaBoyKdy drepaiwv
apibudy ; B') Tédv 30 TpdTeov BiaBoy iy TEPITTEGY &piBudy ; y') Téw 40 TPw-
Twv Badoyikdy dpTicwv EpiBudv ;

537. Elpete 10 &Bpolopa mévTtwv THY dkepaiwv dpymmikdy  &pifudy &mo
-1 péxpr TOU —v.

538. TTéoov elvar 1o mAfios T@Y Spwv &piBunTIkis TpodBou it a’ Epov 12,
TeAevTaiov 144 kal &bpoiopa avrddv 1014 ;

539. Tola elvan f) Biapopd &pibunTikiis Tpodbou &k 14 &pwy, &v & o elven
8 kad 1O &Bpoioua 567,

540. Mola elvar # Siapopk &piBunTixfs mpoddou pié 16 Spous, Tis dmoias &
TeAeuTaios &pos elven 63 kai TO &dpoioua 728 ;

541. Tléoov elvon 1o AfiBos T&v Spwv &p1BunTIKTs TpodBou wE &Bpoioua 456,
Siagopdy —12 kal Tedeutaiov Spov 15 :

542. Méoov &Liler tpmdpeupa, &v mAnpoveTan els 12 8doeis kal f) o Séoig el-
van 100 Bporpds, 1y B 150 Bpy. # y* 200 Bpy. k.ox. ;

543. "Av & 205 kai & Tos Spos dpdunTikfis TpodBou Exouv &bpoioua 92, & BE
dos xad llog 71, Tives elvan ol Téooapes Spor ;

544. Tlola elvar ) dpiBunTiy TpdoBos wé 12 Spous, &v T6 &fporopa T Teo-
odpwy péowy Spwv elven 74, TO B yiwdpevov Tév dxpwy 70 ;

545. EGpete ToUs mévte Spous &piBunTikiis mpodbou éyovras yopevoy 12320
kal &Bpoioua 40,

WnionoBrke amod 1o ivotirouto EknmaibeuTikrg MoAmkrg



269

“Opds SevTépa. 54.6. N& eUpeffi & viooTos Spos kai To &Bpoiopa TGV v
" X " , v—1, w2, v-3
TpoTwy dpwv THs Tpodou 1, — - R

547, Né e0peBolv Téooupes uéparor &piBuol drmoTehouvtes dpiunTikny Tpo-
oBov, &v To &Bpoiopd Twv elvan 20 xal TO Edpolgua TAY AVTIOTPOPWY Teov elvat
fiates

548. Acifate, 8T1 elvon Z2=3F,, Gtav E=1+42+4-+v, Zz=1"4 2V

549, Edpete 1o 1244247244 (Bv-2)2. (XpnowpomormooTe THY lodTnTa
(Ba—2)2=9a2—12a+4 xai Béoare a=1,2,..v).

550. EUpete Td &bpoiopa TAV TeTpoydvwy TEY v TPRTwY Siaboyikiv Te-
piTTidv dpiBpdy. ( Xpnowporomoate THY looTnTa

(2a—1)2=da2—4a+1 Bétovtes a=1, 2,...,v).

551. EOpete 16 &bporoua 1-2+2:3+3+44-...+ v(v+-1). (XpnowoTomoaTe THY
icotTnTa a(a+1)=a?ta Bftovres a=1, 2,..v).

552. Evpete 16 &potopa TV TeTparydovev TEY v mpidTwy Siaboxikdy dp-
Tiwov ap1Buddv.

2. MPOOAOI TEQMETPIKAI

§ 208. Tewpetpuch mpdodog* koheitan Biaboxn &piBuddy, &xa-
oTos TV dtrolwv ylveta &k Tol Tpomnyounévou Tou pE ToAAaTTAaoIa-
opov &l TOV aUTdv &piBuov.

Of ptv &moTeAoUVTEs THY Tpdobov &pifuoi Aéyovtan 8por alrriis,
& B¢ &pifuds, trri TOV dTroiov ToMaTAcaidleTal Gpos TIS, Bidx vax Beo-
on Tov Emdpevov cuTol, AéyeTon Adyeg Tils Twpoodou.

E&v piv & Adyos Tijs TpodBou &moAvTwg Becpovpevos elvan
peyahUtepos Tiis 1, ol 8pol dmoAbrwg Bewpolpevor Padvouv ad-
Eavdpevor kal 1| Tpdodos Afyetan ( &moAUTws ) abBovea, tav B &
Adyos dmordTwg BewpoUpevos elvan wikpdTepos Ths 1, ol Spor dro-
AUTeos Becopolpevol Paivouv EAaTTOUHEVOL ( @BivovTes ) xai 7 Tpdo-
Sogs Aéyetan ( &moAUTws ) pBivovoa.

Kot Tatrre, 1y Siaboxn 1édv &pibudv 1, 2, 4, 8, 16...., 64 é&mo-
Tehel TTpdoBov yewpeTpikhy atfouoav ué Adyov 2.

‘Ouoiws of &pifpoi —5, —10, —20, —40, —80,.. &woTeAolv yewe-
TPIKTV 1rlp0'080v (droAUTes) avouoav Qué léwgov TOV 2, v ol

1 '
1, ﬁé—‘r —4—! R kai of “2, —43" '—?' —'?7‘!

* Al yewpeTpikad pdobor tugaviGovtan 1o TpdTov els 1o PifAiov "ApunTi-
kijs Tou Alyurrtiou Ahmes, étrou {nreitan v& TpooTedoUv ol dpibuol «7, 49, 343,
2401, 16 807 xal eUploxercn dbpoioua 19 607 ».
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drrotedoUy ( &TTOAUTWS ) PHIVvOUCTS YEWHETPIKAS TTPodSous pe dvTi-

’ : ] 1
oToixous Adyous ToUs —- ko -

Av pE o TTAPOOTTOWHEY TOV TTPGTOV BpoV YEWUETPIKTS TIvos
Tpoddou kal pé @ TOV Adyov auTiis, 6 Opos TaUTns & Exwv Thv B’
T&Gv B elval aw, O éxwv THY ¥ TV & TaploTdveTan UTO ToU
w-w=aw’ K.0.K.,, WOTE N Tpodobos B& TapioTdveTan oUTws :

o oo, ow®; ooyt ...

’Ex ToUTwv PAémopev OTI:

“Otav 800} 6 TpdTog Epog xai é Adyog Tijg YEWRETPIKT G TTpO~
6bov, ToTE ¥) Mpododog HOvartal va Bewphral wplopévy.

"Emrions maparnpoUpey, OT1:

‘O Tuxkv 8pog yvewpetTpixils Tpoddov icobTar mé TOv o
dpov adtig éni v Sdvapy Tol Adyou, THV Eyovcav éxbBétny
TOv GpBpov TdHv mponyoupévwy adTod Gpwv.

'Eav p¢ T TmapaoTiowpey TOV Spov Tiis viooTTs Tafews yEewE-
Tpikiis Tpoddou éyolons ' Spov a kal Aoyov w, B& Eywpey T=a.w" !

v—1

> ’ o T i T o ;
Ex TaUTns eUpiokopey o = T R = V—&—. Mx. o &xwv Tnv

Sexdrny T&Ev Spos Tis mpodbou 2, 6, 18,... elvan 2.3%, SidTi elvan
a=2, w=3, v=10.

*Av ai SiaBoyikol 8pol yewpeTpikils TpodSou TapaoTaboly pé
a, B, ¥, 8,..., A, T xai & Adyos Tns pé w, 0 Exwuey P=aw, y=Pw,...,

. SR T, SN R P il = o
L e et e = e e ey N Apax

Pp=aw, p= % kai P* = ary.

§ 209. Td ywoépevov 800 Spwv yewpetpixijg mpoddov iodxig
arexdviwy éx TOV dxpwv Spwv, loobTtar pwé Té yivépevov TdOWV
dupwy dpwv.

*EoTw 1) YEWHETPIKT Tpbdodos pé Gpous KaTa celpav «, B, v, 5,..
KA, T, Kai Adyov TOV w.

P=0aw

"E : . ; 3 i !
KRREE i — % MoAhamAaoi&lovtes Tas iooTnTOs AUTAs KA
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Y =aw*
WA, eupiokouey PA = oT. *Emions Eyopev o ?;% o gk
TOMOTAGCIGoUOY  TOUTwY  kaTd  wéAn yk = at. OUtws Eyopev
oT == PA = YKo
Maparnpolpey, 8Tt &&v TO TAffos TGV Spwv elvar &pi1Buds Tre-
piTTds, TOTE B Utrdpyn els Spos dréywv E§ Toou dk TGV Erpwy Spwv,
& &mrolos 8d elvan peoados Gpos Tfis TpodBou (s éxk Tiis BEoewds Tou).
“Av TTapacToff) alTds pE b, 0& elvan katd T&G &voTEpo.

pH = PA = aT ] p’= o1 Kol u=VorT
. TAPEMBOAH OPQN TEQMETPIKHZ TIPOOAQY

§ 210. Aidovran &vo dpifpol, a, P kai {nTeiTon v TapepPdico-
uev peTafU aUTdY v GAAous, of Omroiol peTx TGV SobévTwv v &roTe-
Aolv yewueTpikny Trpoodov.

E&v TapaoThowuEY pE @, TOV Adyov Tijs mpodBou, 7 Omoix
6 oynuaTiod, tmaldt T TAffos TGV Spwv alrfis B elvar v 4 2,

& TeheuTaios, Opos P = aw' T 'Ex Tijs lodTnTos aUTfis eUpiowopey :
v+1___

wvH = —@—Kaicozv_ﬁ-
ax a

( &v v+ 1 = &pTios, TTPETEL % » 0, d1& v Exoopev Spous Trpay HOTIKOUS

&p1Buods.). ‘Emoptvas 1 gnTouuém Tpdodos va elven
v+1 v4-1

i a\/E a\/(gg_)*,....

TTy. Gv {ntfitan v TrapepPAnfolv évvex &mbuol petafu Tdv
1 kai 2, ofTives petd &Y Bobévtwy v’ &moTeholy YEWPETPIKNY TTpdo-

10 1
Bov, Exupey v=9 xul w = V2 =210 “Emopéveos 1 Tpoodos  elven
1 2 3
1, 210, 010: 510

*Aoxvoelg

553, TMofen ¢k TGV k&Twh Mpodbwy elvan alifoucar, Toim efiivouoon kai dierti ;

a’)'5, 10,20, B 306y 12,... y)'7, =280 112, &)°135, 27, 5.
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o e PO i 8 16
€) T i ot') —4, e i

554. Na& eUpedi] o opos Tiis EPdouns Takews Tijs yewueTpikijs Tpoddov 2, 6, 18...

555. Na& eUpeBf) & Adyos yewpeTpikiis Tpoodou pé TmpdTov Spov Tov 9 kal
TépTrTov Tov 144,

556. N& eUpebij O Adyos Tiis mpoddou, btav & wpdTos Spes Tns eivanl 2, &
Teheutaios 512 kal 1O TAfBos T&OV Opwv 9.

557. Na ebpeby © mpdTos Opos YewpeTpikfis Tpoodbou, Ths OToias & TeAeu-
Taios 6pos elvan 156,25, & wpoTeAsuTaios 62,5 kai To TATbos TGV Spwr 6.

558. TTécov elvan 10 TAflos TGOV Spwv yewpeTpikils Tpoddou, Tiis émoias &
TrpéoTos Bpos elven 6, & Belrepos 12 kal & TeAeutaios 3 072 ;

559. Eiven duvaTtov va eUpedi] 10 TATBos TGV dpwv yewueTpikiis mpodbou pé
-a’ bpov 23,75, Adyov —0,925 kai Tedevtaiov —7,375 ;

560. Edpete 1o wAfifos Tév Spwv yewpeTpikils Tpodbou Exouons TETEPTNS
Tabews Gpov 13, éxtns 117 xal TeAevtaiov 9 477.

561. Elpete Tov Adyov yewueTpikiis podSou, Exouons Tpltns Tafews Spov
Tov 12 kad oy8dns Tov 384.

Il. AGPOIZMA OPQN TEQMETPIKHZ TTIPOOAQY

§ 211. "Eotw N yewpeTpikn Tpoodos, @, aw, aw?.., oaw'"!
¢k v Spwv. 'Eav {nTolpev 1O &Bpoiopa Tdv Spwv avTiis kai Tapa-
oTnowpey alTd ué 2, 8& Exwpev

Z = ataw+awt...taw’ ! 1 o

"Eqv TToAASTTAGOIAOWHEY T PEAT) TOUTNS €T w, dpaipéowiey BE
&mo T Efayduevor Zw=ow—+aw+-...4aw’ ™y (1) (xard péin ),
TPOKUTITEl Zw—2 =0w’ —a fi Z-(w—1) = aw" —a, & Tfis dmoias eUpi-
okopev SiaipolvTes Ta foa B1& ToU w—1 (To dmoiov UroTiBeTon£0,8n-

Aodi) wakl) T= 2 < (2)
*Av els v lodtnTa TadTnv Bécwpev TO T &vTi ToU aw' !, T o-

* ‘H levikn) &Bpoiots Spwv yewpeTpikiis Tpodbou dgeidetan els Tous "EAATvas
ke’ brékTagv TS dvadoylas a:x=x:y, ¢xpnowgoroiEito &8 TO TrpdiTov By a, af,
ap... TevikwTépa popen dbpoioews mapouoialetar 10 mpdTov els TO Epyov
«Algorithmus de Integris» (1410) Tumwbtv tv Tlaboln (1483) xai &v Bevetig
(1540) Umo ToU ‘ltadoU Prosdocimo de Beldomanti, & émoios txpnoporoin-
ot TOV TUTTOV a+-ap+tagi+t...fapv—l=apv—14 (apv—'—Pa):(p—1), ox1 wt oUp-
PoAa, dAAG ut Tapabelypata povov. levikov TUmov Tpoobicews Spwv yewpe-
Tpikfis Tpodbou 5ide1 & M&AAos F. Viéte (1540 - 1603, Tlapiocior).
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Trolov TrapIoTavEl TOV TeAeuTadov dpov THs (1), B Exwuey 16 InToU-
pevov d&fpoloua.
awv—lw-a  Tw-a ., awY —a a awv (3)

Z=-— = —— kai

w—1 w—1 w=1 — lew I—&

TS E€aydpevov ToUTo Suvdueba va eUpwuey kai 6§ EENs ¢
"Exouev a-+aw—+aw ... 4aw't=a(l 4w+ w4... 4w’ 1).
Mvwpilopev 6T1L TO 14 w+w-... 4w} evar TO mnAikov Tfjs &1-

aipéoews (w¥ — 1) 1 (w—1), &pa:
wv—1 ]—coV a awV

= —— = —_

w—1 =) T A5

o+ a4 4. . awv—l=a.

I1l. AGPOIZMA ATIEIPQN OPON @OINOYEHZ MEQMETPIKHZ MPOOAQY

§ 212, "Av Umobéowpsv, 6T1 1) BoBeiga YEWHETPIKT TrPoodos
elvan pfivovoa * pé &meipov TARBos Spoov, dnAadn OTI Exopev THV
yewpeTpikiy mpdodov (1) a, aw, aw? awd,... (¢ &melpov), Evdd
TO w elvan &mmoAUTws ( 1, TéTE TO W' Ba elvan apiBuds TOAU pikpos,
Stav 1o v elvan TOAU peydhos (BeTikds). "Otav 8 1O v UmrepParivr
TévTa Sobévta BeTikdy &p1Budy Kkai Teivn els TO oo, TO WY kabs kai
TO aw’ YyiveTanr &moAUTws pikpdTepov TavTos BeTikol dpibuou xad
Aeyouev, OT1 Teiver el 16 0.

’E&v Aormdv 1O &Bpotoua Tév v TpwTwy Spwv TS TEoddou, TO

awy —a i o a—awV x awY TR '

2 == yp&ywuev oUTw: Z= o Tiia loe Kol Umobiow-
pev, 8Tt TO v — 00, TOTE Abyopev, &T1 TrpooBéTopey Tous drmelpous &-

pous Tijs Tpoddou, Emreidn 8¢ TO pev elvan &p1fpods copiopévos, TO

x
l—w
8¢ aw” —0, 0& Exwuev ds &Bpoiopa Tfis (17) TO ITGC.J' BnAad1) Exopev:

e [ NS O . ” .
a+aw+...faw’—! = o @ (1, v—= oo, "Hro1:

To dbpolopa t@v dreipwy to wATHbBog Spwv @livovarng yew-
HeTpuxtjg mpoddov icolTat pé wAdopa, €xov aptunthv pév Tov

2 3

i + (71) + ..., tupavile-

Tar TO TE@TOV Umd Tou "EAAnvos upafnuaTikou Apyiundous ( 287-212 w.X.,
ZupakoUoai ).

* *H gbivovoa yewpeTpikf) wpdobos 1+ 711—4' (—l—) l

1
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TpdToV Gpov, mapovopacthv 8¢ THV povdda RAaTTwpévny xati
ToV Adyov TG mpoddou.

\ o ¥ s L « 5 1
Kord Talra 16 &poiopa Tév &meipwv Spwv THs |, o 212,---.

¢E s 1 : G
el v Omroiav elvan w= & kala= 1, elven o = 2. To &bporopa

TéV &meipwv Gpwv Tis TTpoddou 4, 2, 1, 21: elva ——4, =:8.

'Aoxfoertg xai DpoBArqpata

‘Opas wpodTn. 562. N& eUpebij 1O &Bpoiopa Tév Spwr yewpeTpikfis
mpoddou, els Thy Smoiav elven :
a') a=25, w=-3, v=7, p') a=7, 1=5103, v=7, ¥') 1=0,0625 w=0,5, v=13.

563. Mboov elvan Td TAfBos TEY Spawv yewpeTpikiis Tpodbou pé
a’) a=4, w=4, kal &fpoopa Z=5460, p') a=4,6 w=108, T=>54 155,8.

y") a=5, T=1280 Z=2555.

564. N& eUpedf] 16 &GBpotopa éxdomns TéV Emopévewy Tpodbwy, al dmoic E-
Xouv dmeipous Spous :
a') % % % p) Ti' %. le:; i _1-%, %.... 5') 0,86 86...

565. EOpete 1O &fpoiopa Tév Spwv TAV YEWUETPpIkGY Tpoddwy, al bmoim
TpokUTrTouy, &v peTaby a') Tédv 13,7 xal 3507,2 mwapepPAnfouv 7 yewu. péool,
B') Tiv 48,6 kal 0,2 mapepfAnfour 4 yewp. péoor.

566. Né& eipediy & mrddTos Spos kai TO &bporopa TGV Spwy YEWPETPIKTS TPos-
Sou, el v Smolav T=384, w=2, v=8.

567. N& ebpebij 1o &bpoiopa o) - + %+ -g—+ -%- -... (& &mrerpov ).

1 2 3 4 1 1 1 1
(Maparnphoate 511 elvan shaTshET=—5t T == 5+ gt-t
+4 . ) +—1- I-+ +l+ (&’ &eipov )
FT gt g gt gt Bk
24 1 1
py[ZH L i
V2 2_y2 .. (&’ dmeipov ).

* O Stiffel (1544) eis 10 £pyov Tou «Arithmetica Integra» Becopnoe 16 &-

5 : 1 2 4 8 16
Opotopa Spwv yewpeTpikils Tpodbou | 5 + 14 T + 5 27+ a1 kol TTpoot-

feoe memepaopévor wATBos Spwv.
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‘Ouas devTépa. 568. "Av a)P )0, va eipedolv T& dbpoiopaTa
2 3
a') av +PBav—14P2av—=2.. . B a+p+ B 'B
569. Eis TeTprywvov (f lodmAsupor Tpiywvor) pé pfikos TS TrAeupds Tou a,
guvbéopEy TG péoa TGOV TAEUPOY auToU Kai eUpiokopev véov TotoUto. TO oairo
émavadapPavoper els TO véov ToUTo kai oUTe ka®’ EEfs. N eUpelf] 1o Gporopa
TGV EpPabdidv kal TV TepIpéTpov TV &meipwr ToUTwy TeTpaywvey (i Tpryvwy).
570. Eis xUxkAov pé pijkos Tiis &xTivos p Eyypdpoper TeTpaywvov, els ToUTo
KkUkAov, els TOV KUKADU TeTpdywvov k.o.x. N& epedii 16 &Bpoiopa Ty tuPabédv
TOV &TEipwy ToUTwy KUKAWY Kal TeTpoaycvwy.
571. Na& eUpeBolv al ywvien TeTpamievpou, &v &rroTeAoty YEWHETPIKTV Trpd-
ofev ku! N TeTGpTN elvan dvveormAaoia Tis BeuTépas.
572, N& pepiobij & 221 els Tpia pépn &roteholvTa YEWUETPIKN Y TTpdodov, Tiig
omoias & y' &pos v UmepPaivy Tov o kaTd 136.
573. To pév &Bporona PGy Siaboy iK@Y Bpwv YEWHETPIKTS Tpoddou eiva
248, 1y 8t Biagopd TéV &Kkpwy Spwv elven 192, Tives ol Tpeis Spor ;
574. Acibare, 611710 yivdpevoy TV Spwv yewpeTpikfis TpodSou ué v Spous kai

Gxpous Spous o kai T looUTon ui ]f(orr)v .

3. APMONIKH IIPOOAOZ

§ 213. Koheitan éppovuey mpdodos diadoxn &pibudv, &v oi
dvTioTpogol ToUTwy KaTd THY adThv T&Ev &mroTeAody &p1fpnTiknv
Trpoodov. Tly. émeadh of &pibpoi 1, 2, 5, 7,... &mwoTteAoly &pifpnTikny

Tpoodov, of dvTioTpopol aUTéY |, ; é —.:,, Atyopev &11 droTe-
AoUv &puoviknv Trpéo‘dov.

» 7 ; % see GTOTEACTY Gppovikny Trpdodov, émer-
& ol 1, 2, 3,.. épllovarv &piBunTiknv Tpdodov.

‘Eav o, B, y elvar Tpeis BiaBoyikol Spor dppovikiis TpodSou

‘Opoiws of 1

> ey Y . 2 ¢ I 1 i
oubeis €€ auT@v elvan 0, 8161 of dvrioTpogol Twy of =it e Lo
04

p
Jvar Siadoyikol Spot &p1BunTikis Tpodbou 51]7\ &piBpol dpioptvor,
Kai ﬁdéwsv-i—l—i—--l--‘g:—l— —kc:B —_— ‘0O
XoH P a vy B i B a 5l L
«ty
P xaheitan péoog dppovixdg TGV o, B, v, elvan B¢ kad % + ly %
A Py+ap=20y, ay—Py=op—ay, (a-P)y=(B-y)a xai & =P
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"Av Boflolv Buo dpiBuol T.x. a, P kai {nTeiTan v TapepPAnBoly
ueTafU aUTdv v &piBuoi, of &troiol petd THV 5oBévTwy v &TToTe-

Afoouv Gppoviknv 1'rp<.5050v, TapaTnpoUpey, 611 of &pifuoi -ir % B

elvan of &kpor dpor dp1BunTIKTls TPodBou Wt v + 2 Spous, kai of Evbid-

Hecol auT@v elvan ol dvTioTpogol &pifuol T&Y {nToupéveov. EUpi-

oKxopev TOV Adyov, f0Tw w, Tis &v Adyw &piBunTikiis TrpodBou, STe
1 1

Lot e ‘ ot ~ = : '
= = oxnuaTifopey ToUs Spous TR &p1BunTIKAS Tpoodou Kai

oi dvTtioTpogol oclTddv elvan oi {nToupevor &pibuof. Ty, & émoue-

vos ToU Spou % THs &piBunTikils wpodSou elvar & é— £l (% e ,1,) :

[s4
(v+1) = - + (a=P): (v+1)aB, & 8¢ GvrloTpogos Tolrou dpiBuds
elvar 6 peTd TO TPETOV Spos Tis &puovikfis Tpoddou.

'AoxnNoelLg

575. EUpere Thv dpuovikiyv mpdobov pé 20 Spous, Tiis dmolas ol Suo Tp@dTOI

1 1L | v 1
5 ; - ) TR ey
opor elvan a') 1, 7 15)2 i ¥ 3

576. Metafl Té@v &piBudyv 0,25 xal 0,025 va mapeupinbouv 18 apiBpoi, doTe
peTd TGV Sobévtwy vd dmoTteAboouv dpuovikhy TrpdoBou.

B’ IIEPI AOTAPIBMON

§ 214. KoAolpev AoydpiBuov &pibuol Tivds A o Tpds Péov
TOV &piBudv 10, Tov &BéTny THs Suvdpews ToU 10, 1) dmrolx ioottan
pé TOv A¥. "Hrot &v elvan 109=A, T6 o AéyeTen AoyapiBuos Tol A cog

* KahoUpev veméprov AoydpiBuov &pifuoy Tov Aoydpifuov alrol dis Tpds
B&ow 1oV &oUppeTpov dpiBudy, & émolos mapioTdveTan pi ToO Ypaupa e kai elvai
e=l+—i— + ﬁ + l;—B-i— ... (&' &mepov ) ) e =2,718281828... ‘0 e &iv elval

; E
pifa dAyePpixiis Ef10dorws kai Bid TouTo Abyetanr kal OmepRatindg &piduds (ds
Kkod & &pifpds w=3,14159...) .'H tpeUpeots Tév vemepicov AoyapiBucwy dgeideTan el
T6v John Naper (1614), 6Aiyov 5 PpadiTepov & Briggs (1624) 8nuooicuce
Tivaxkas Sexadik@dv Aoyapibuwv &dmo 1 péxpr 20 000.
Mia tEiowais Abyetan dAyeBpun), Gv 1O TpdTov WwAos Tns elvan dxépaiov mo-
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pos Paarv 10 ) dmAdds Aoy dpiBuos Tol A kad onpeiwveTon oupPoikéss
& £€fis 1 a=AoyA fi AoyA=q, &raryyéMetan 82 1y iodTns ol olreos:

‘0 AoydptBuog tob A elvar isog pé a.

"Emeaidn elvan 10° =1 kad 10! = 10, &weton &mi:

AoydpiBpog o0 pév 1 elvar to 0, Tot 8¢ 10 4§ 1.

O& Belfwpev Twpa Sdi:

AoBévrog &piBpol Betixolh Omapyer elg wévog AoydpiBueg
adToeb.

lov. "Eorew &piBuds A)0. AauPdvopey éva drépaiov kol Bemikdv

s \ . . ; \ "2 3 o
apibudv v kal oxnuorilopev Tous &piBuous 0, —, 1 e Kol TOS
v

v
1 2 3 : o e
Suvépers 109, 10V , 107, 107 1 al émroion &roteAolv Tpdobov ye-
1 1
wueTpIkY afoucav, tmadh evar 10V Y1 (Bidm &v fTo 10V < 1
Uypolvres T& Gvioa ot els THY v SUvauiy, B& eiyopev 101). Of Spot
THs TpooBou TaUmns Paivouy avfavdpevor &mo ToU o kad EEfs, kal &v
pév TUXT els £§ aUT@v v looUrtan pé Tov A, & &bfmns Tis Suvdpueas
TaUmns elven & Aoydpibuos ToU A, &v 8¢ Siv oupPaivn Tolmo, 64
TeplEXeTal © A peTagu Buo Siadoyikdv Spwv Tiis Tpoddou, EoTw TGV
i3 il I wl

10V xad 10 v, fjTo1 B elven 10Y ( A( 10V

Oi 8Yo oUror &pifuof, petall Té&v omoiwv TepityeTon & A,

T TR T Mo gt T

Siapépouv kata 10 ¥ —=10Y =10V .10¥ —10v =10V (10"—1).

AN 1) Blagopd oty BUvartan v yivn pikpoTépa TavTds &pifpol

1
BeTikoU, &v AdPeopev kerraAAiAws TO v. Aidm Td 10 V—1 SUvaron v
yivn &mohUTws pixpdTepov TavTos BeTikol &piBpol, Stav 16 v Umep-
1
Paivy xardAAnAov &piBudv. Tolro oupPaiver, S1611 16 10V Sinvexdds
1

enattolTal, tav abfvetar TO v, mAnoidlet 8¢ T6 10V mpds Th 1.

Avvupov w§ pos Tous dyvaaTous alThs, Evd TO BeUrtepov péAos TNS elvar pndév.'H
pila EhyePpikiis EEiodhaews TparviaTik f) uryaBik Adyeton dhyeBpucds dpBpde.

Ol &Ayeppixol &pifpol Buvavtar va eiven pntol | &ovppetpor, dAAG BEv Etre-
T 61 k&Be &oUppeTpos elvan dAyePpikds &piBpds. Mapdbaypa ol dvwtipw &-
mfuol e xai .
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Stav TO v Teivel gis TO co. "A@oU Aoitrov of 8Uo dpiBuoi, ueTaly TV
Sdmolwv mepiEyeTan & A, Siagépouv ETOAUTWS KoTd TTogdTnTa ooV
BéAopey pikpav (OTav A&Pwuey 16 v dproUvTas pEya), koTd peilova
Adyov 6 A & Siapépn) GmOAUTWS &Trd ExaoTov TEOY &piBpddy ToUTwy
KoTa ToodTNTa Goov BéAopev pikpdv. *Htol elvar & A Spiov éxa-
oTou T&V ApIBUGY alTdv.

Avvapeba Aorov va AdPeopey ( KaTd Trpootyyioty ) Tov A icov
HE ExaoTov TV ApPIBdY ToUTwy (STav To v Anedfj dprolvtws uéya),

u u-+1

»

fTor v& féccopey A = IOt, ote elvanr AoyA = ': A 107 =A, &7

1
1

u+1 £ e « . ~ . i 4
Aoy A= ‘t . Ol Buo oUrtor Aoydpifuor ToU A Biagépouv kard —
TO Smolov Teivel els TO 0, STav TO v Telvy els oo,

2ov. "Eotw 671 elvan 0 ( A ( 1. Tlapoarnpolpev ém 8& elvan 71\ S,

‘Etropéveos & }.\ B8& Exn AoydpiBuov, foTw TOV x

o dnAadn O& elvan

K

1 * s A L oy -5

" =10*. "AvnioTpépovTes T& Toa, B& Exwpey A= "]T: 10 *, émo-
10%

pevws AoyA=— —)\K— Aéyopev Topa, &1 els pdvos AoyapiBuos ToU A

Umapyxer. Ao, éav eiyopev T.x. v=AoyA kai p=AoyA, 8& fTo
10V =A, 10° =A xai 10¥ =10°, Gpa kai 10v—P=1, ¢mwopévws v—p =0
ﬁ V=p.

‘Ek TéV dvewoTépw EmeTan OTI:

Iltig 4piBpdg A ) 0 Exer éva pévov AoydpiBupov, Detindy pév
av A1, dpvnrixdv 8¢ av A (1.

Hapatnoroets. " Apvntixdg aplbués tig dév Exer (mpaypati-
uov) Aoyapibpov, fmaldn 51° oUbepiav (TporypaTikiy) TipRY TOU X
N BUvauis 10* 5ider eforyduevov &pvntikdv, 86T 16 10* = Ber. &

; : 1 e .
pigpds, 16 10—* = o 5 = OeTikos &p1Buds.

2a. "Ap1Bpds Tis oUppeTpos o Buvartal va Bewpnii ds Aoydpi-
pos ToU 10%, elvau BE olTos & povos, Soris Exel Aoydapibuov TOV a.

3n. Maoa dUvapis ToU 10 pé ExBérnv &pibuov ovppeTpov Eyel
AoyapiBuov TOv oUpueTpov ToUTov EkBétny, as B8 &ANos &piBuods Exel
AoydpiBuov &auppeTpov dpibudv.
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AioTi, Gv elye Aoyépifpov oUppeTpov &pifuoy, 8& fto ovTog
ioos pé BYvav ToU 10 Exovoav &kBéTny TOV oUuueTpov Tolrov, TO
omolov &vTikelTan Eis THY Yevouévny Utrobeaty.

Oi &piBuoi 10°, 101, 102, 108..., 10V, &trou v &xépantos, Exouv &vTi-
oToixws Aoyapifpous 0, 1, 2, Bvenp Wi

Oi d&pifuoi 101, 10-2, 10—,.., 10— fi oi ool Twv &vrioToiyws
0,1 0,01 0,001 ... 0,00... 01 &xouv &vTioToixws  Aoyapifuous
= PR S B |

1. IAIOTHTEZ TQN AOTAPIOMGN

§ 215. a’) "0 RoydpiBpog yivopévou dpBudy lsobral pé o
&Bpoiopa TV Aoyapibuwy ToHY TapayovTwy adTod.
“Eotw, 61 elvar AoyA=a, AoyB=p, Aoyl'=> . O& Beifcopev, STt
Aoy (A-B-T)=o+P+y=nAoyA+AoyB+AoyT.
A16T1 KaTd TOV Oproudy TéHY Aoyapifiucwv Eyouev
102 =A, 108 =B, 10v=[
kai ToAAamAaci&lovres T& foa TaUTa HEAT eUpiokopev
10«. 10R. 10v= A.B-I' 4 10°+B+y —A.B.T.
"AMN’ 1) Hodns ol Spile, &
Aoy(A-BI) = a+P+y=AoyA+AoyB+Aoyrl.
Kar” dvddoyov Tpdmov Sevieran 1 i816Tns kai 81k TepicooOTE-
pOUS  TTapdyovTas,
2uviiBuws, &tav Sob diépaios  Gpifuds, dvoAvopey aiTov els
Y1wouevov TpaTwov (i un) TaporyovTwy kad 1l ToU yivoptvou olTédy
Epapuolopey TOV duwTépw Kavdva Trep Aoyapifuou yivoptvou.
Tl.x. &xouev Aoy420=Roy(3-5-7-4):?\0y3+?\oy5+7\oy7+7\oy4.
B') ‘O AoydpiBpog mmhAixov Svo Gpbudy loobrar pé Tov
AoydpiBpov tob Sraiperéou peiov Tov AoydpiBupov Tob Siarpérov.
“Eotw, ém1 elvon AoyA =q, AoyB=B. O« Selfcopev 611 Aoy g =

AoyA—AoyB. Awomi xatdk Tov Spiopdy T Aoyapifuwy  Eyxopev
10¢= A, 10 =B, SicapolivTes 8¢ T&s {odmnTas Kord HéAN ebplokopey
10a A Al 3 % . o <t o

o = g1 10°-P= 5+ AW 1 foons olmn Spiler & :

Aoy % = a—P = AoyA—AoyB.
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OUTws Exouey T.%. Aoy5 '; = Aoy l—; = Aoyl 7—hoy3

Y') ‘O AoydapiBpog oiacdinote duvdpews &piluod isobTar
pe Tov éxbémnv Tiig duvdpews émi Tov AoydpiBuov ThHg Bagews
adTg.

"EoTw, 6T Elvan AoyA=a kai éTi Exopev TN SUvapiy A pe éxBé-
TNV 1 olovdnmoTe. Oa Seifwpev ST1 AoyAl = pAoyA.

Ao, Emadn elvan AoyA=a, 8& Exwpev 107 = A kai UyolvTes T
foa els Ty p Buvamiv eUpiokopev (10% )4 =Ad fi 10#3 =Ar . "AAAG
1) lodTns aln Opifer, 6Tt AoyAx = pa=phoy-A

v

Kata tabra éxopev AoyA 17: %AoyA fi AoyVA= A‘?Z—F—\n fiTot:

") "0 AoydpiBpog pitng GptBpod {oobrar pé Tov AoydpiBpov
ol Umoppilov, Sippnuévov Sk tol Seintou Tig pilng.

e) 'Edv elvon A, B 8Uo &pifipol (BeTikol ) nad AYB, 8 elven kai
AoyA ) hoyB, tdv 7 Pdois T@v Aoyopifuwy elvon peycdutéipa Tijs
Hovddos. Aidmi &eol elvan A ) B, 8& Exwpev BicipolvTes T& &vioa i

B, -g » 1. AN\ dool 6 g glvan ) 1 Exet AoydpiBpov Betikdv, #tor

Exouev Aoy 0, Hi Aoy A—AoyB )0, &pax AoyA ) AoyB.

"Aexnoig
577. N& Sey8ij 1) dAfdera TGy kéTewd {ooThTwy :
a’) Aoyl5=nAoy3+Aoy5, B’) Aoy55=noy5+Aoyll.
¥ Aoy2 f]’> = Aoy T—Aoy3, 8') Aoy49=2noy7,
) Aoyl 20 = (Aoy20):2, at’) Aoy| 6473= 3(hoy647):2,
§') 6hoy32=2Ao0y32", n') Aoy5+ Aoy 7+ Aoyd=Aoy140.
2. IEPI TOY XAPAKTHPIETIKOY TOY AOTAPIOMOY

§ 216. KoAoUpev yapaxtyprotixov Aoyapifpou Tivds, Tov pi-
KpoTepov ék BUo SiaBoyik@dv dkepadcwv, peTafy TGV dToiwv TEpié-
XeTan & Aoydpifpos alrrds.

"EoTtw &piBuds mis, mepiexopevos petaly ToU 1 kai 10 TRX 00T
Emaidn 1 (7 (10, Eouev Aoyl ( Aoy7 (Aoyl0 f 0 (Aoy7 (1. "H-
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TO1 & AoyapiBucs apifuol mepiexopévou petadu 1 kai 10 Exer yapa-
xTnproTikoy 0.

"Av &pibuos Tis mepiéyxeton petagl Tt@v 10 kai 100, Ty, & 47,
emre1dn 10 (47 (100, 8 Exwopev Aoy 10 ( Aoy47 ( Aoy 100 1) 1 { Aoy 47( 2.
"Htor w&s ToloUtos &pifpds éxel AoydpiBuov pé yopaktnpioTikdy 1
x.0.x. 'Emreibn Opes mds dpibuds mepieyopevos o) petall 1 ked 10
Exel Grepaiov pépos povownglov, B') petax§u 10 kai 100 Exer &képaiov
Hépos Bwyngiov k.o.k., EmeTon 8T1:

To yapaxtpiotindvy Tod Aoyapibpov &piBuod A )1 éxet
Té0ag dxepaiag povddag, daov elval to mATBog T@V Ynpiwy Tod
axepaiov Tou pépous NAarTwiévov watd 1.

Tl.x. 1O xapaxrnpiomikéy ToU Aoy 235 elven 2, ToU 12,4 elven
1, ToG 3 835,24 elvan 3 wk.T.A.

"EoTw Tdpa &pibuds Tis mepiexduevos peTafy TV 0,1 kod 1,m.yx
o 0,34. ’Emaidny elvan 0,1 ( 0,34 (1, éxopev Aoy0,1 { Aoy0,34 { Aoy]
N —1{ Aoy 0,34(0. "Htor & Aoyd&piBuos mavtds ToloUtou &piBpol
mepiExeTon PeTabu TV BiaBoy ki dxepaicov —1 kal 0 kol el ou-
VETTEIS Y OPAKTTPIOTIKOY —1,

"Av &p1Buos mrepréyeTan peTaby Téav 0,01 kad 0,1 .y, & 0,047, émer-
&n elven 0,01 ( 0,047 ( 0,1 8& Excouev Aoy0,01 { Aoy0,047 { Aoy0,1
) —2(Aoy0,047 (1, ATor & AoydpiBuos TravTds TooUTou &piBuod
TeplEXeTal peTafu. TV Siadoyxik@dy dkepaiwv —2 kad —1 kel Eyet
XOPAKTNPIOTIKOY TOV —2.

"Emraidn) Spoos mas &pifuos mepleydpevos a’) petaly 0,1 kel 1,
Stav ypagl] s Sekadikds & Exn Eva pnBevikdv eis THv &pxnv, P
petafyu 0,01 xai 0,1, éTav ypagi] s Sexadikds, & Exn SUo undevi-
ka els TV &pyfy paly pé 1O unBevikov ToU dkepaiov pEPoUs K.o.K.
gmreTon 811 :

To yapaxtnpiatinoy tob Aoyapifpov ( Betinod ) dpiBpod A (1
ypappévou wg Sexadixod, Exer Ttéoog dpvnrindg povadag, Sow
xai & pundevind moL Eyer el ™v dpyhv pald peé o pndevixdy
ToU dxepalov pépoug.

.x. 16 xopaxTnpioTikév ToU Aoy0,3 elven —1, ToU Aoy0,0147
6 —2, ToU Aoy0,0076 & -3 x.T.A.

"AvTIoTPOQwWS, €K TGV Trpomyoupévwy EmeTal OTI :

"Av 16 yapaxtvpioTixdv Tobd AoyapiBupouv évdg &piBuod A
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elvar Betindv 1) 0, 6 &pBuodg A Ba &xn téoa Unepia eig 6 dxépatov
pépog, ool elval ai povadec Tob yapaxTnpLeTinoes av adinboiv
xata 1.

"Av 1o yapautnpioTivov Tob AoyopiBpouv Tol A elvar ép-
wTeoy, 6 A ypapdpevog Gig dexadinog Ba Exy Téoa pndevina
€lg ™V GpyMv pald pé 7o pndevixov ol axepaiov pépoug, 8-

cat xal al dpynTival povdabeg Tobh YapaxtrpioTivol Tou.

OUrws, &v TO YupakTnpioTikov ToU Aoyapifuou d&pibpol elvat
3, 16 &képaiov pépos ToU &pibuol Exel Técoapa yneias Guv TO yapa-
kTnpioTiko elvan 0, TO dxépaiov pépos ToU &pibuol Exer €v yngiov:
&v TO YapoxTnploTikov glven —2, & apiBuds elvon  Bexadikos pé 2
pndevika els v dpyny paldl pé TG undevikov ToU dkepaiou pépous.

§ 217. "Eorw, &1 elven 10% A, YAv TTOAASTTACCIAOWEY T
loa TaUTa gl Buvauiv Tiva Tol 10, Eotw THY 103, B Eyeopev 102+ 108
=A10° §§ 10%3=A - 103, ki xaT& TOV Oploudy TGV Aoyapiduwvy &
xouev OT1 Aoy (A 10%)—=a4 3. "ANN Exouev a—=AoyA. ‘Emmopéucws elvan

Aoy (A-10%)- a4-3=AoyA-+3.

‘Opoicws, &v Siaipéocopey .. Six ToU 10° T& péAn Tis lodrnTos

10« —A, eipiokopev 611 Aoy (A: 103)—=AoyA—3. "Hror:

"Eav 4pBpdg Tig moAAamAaciacdy) () Siopedy ) Emi tov
10, 100, 1000,... 6 AoydpiBuog adTolh adEdverar (7 éAatrToUTal )
xata 1, 2, 3, . . . dnA. xava axépatov &plbpov xai émopévig
poévov TO YopaxTypLoTikdv adTol petalBdAAertar.

’Ex TtoUTwy EmeTan 8T

"Edv 800 dpiBpol Exouvv td adtd Ynepia xai xatd Ty adTiv
TaEly, brapépouv B¢ pédvov dg tpog v Béay Tijg bmodiaoToltg,
ol AovdpiBpor adtdv Stapépouy pévov KaTd TE YAPAKTYPLOTIHG
aAVTOV,

IM.x. & Aoy&piBuos ToU 5 elven 0,69897
00 50 elvau 1,69897
ToU 500 elvan 2,69897
& Aoydapibuos o0 0,5 elvan —140,69897
ToU 0,05 elvau —2+4-0,69897 k.A..
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578. Na ebpebf) 10 yapoxtnpioTikov: «') Aoy35. B') hoyd 513.
Y') Aoy9,5, &) Aoy0,80, Aoy0,0003, AoyB00, Aoy8 000,
€') Aoy0,00132, Aoyl132, Aoyl1320, ot') Aoy397,451, Aoy 3 974,51, Aoy39,

3

L) oy l:; n') Aoy 510, 8') Aoy62 ;, 1) ?\oy?%. Aoy0,5,  Aoy40.

579. Tléoa drépoia yneia Exel dpifipés, ToU dtroiou & Aoydpifucs Exel yapa-
TnpoTikdv 3,5,7,1,0,12 ; ]

580. Tlofa eivan 1) TaEIs TOU TPWTOU ONUAVTIKOU yn@iou peTa ThY UmrodiaoTo-
Anv Tou dpifipou, Tou otroiou 6 Aoyambuos Exel yapakTnpioTikoy —1, =2, =3, —5,-9;

581. ‘O hoydapiBuos Tou 80 elven 1,90309. Moior &Aror &pibBuoi Exouv 1O alTd
Bexabikoy yngiov TGOV Aoyapifpwy Twy ;

582. TMoiov yvbpiopa Exer & &piBpds, Tou dmroiou & AoydapiBuos elven 6 0,70586
6 1,70586. 6 —1+0,70586, 6 —2+0,70586, & —34-0,70586 kal &t ;

3. TPOIIH APNHTIKOY AEKAAIKOY EIZ EN MEPEI APNHTIKON
KAI MIPAZEIZ EINI TQN AOTAPIOMQN
§ 218. "Ex 10U opiopol Tol yapokmpioTikod ToU Aoyapifpou
apifpol Tivos TpokUTrTel, 6T O AoydpiBuos UnrepPaivel TO xapercTnpi-
oTIkOY Tou, dAN 1) Sragopd elvan pikpoTépa ToU 1. ‘H Siagopd adri)
éxppaleTan ouvnBuos pé Bekadikov dpiBpov (xord wpooyyiov) kai
Abyetan Sexadixdv pépog Tl AoyapiBupov, elvar 68 BeTikds &pifuds.
"Emreid) T@v pikpotépwy Ths 1 ( BeTikédv ) &pibuddv & AoydpiBuos
elvan dpynTikds, Tpémopey arToV gls GAAOY foov Tou PE GPVNTIKOV pd-
vov TO &KEPXIOV PEPOS.
"Eotw my. & (&Aws) dpvnmikds Aoydapibuos apibpol Tivog
& —2,54327 fitor 6 —2—0,54327.
’Eqv els olrov mpooféowpey Tov —1 kal TOv 4+ 1, ebpiokopey,
—2—1+41-0,54327=-341-0,54327=-3--1,00000
0,54327

—3+4-0,45673
TOv Omoiov yphoopev 3,45673: Bnhadn ypdgopev TO — Umepdveo
ToU drepaiou pépous, Tva BnAwaowuey, 6Ti TolTo puovov elvan dpynTikdy,
Yo v popenv aUmhv paiveTal, STI XXPAKTTPICTIKOV ToU Aoyo-
pifpou elvan 16 dncépanov pépos —3, 8101 O Aoydpifuos TepAapPa-
vetanr peTafyu T&v Siadoyxikdv dxepaicov —3 kad —2, xad Sexabikov
népos ToU Aoyapifuou, T6 &vaypagopevov Sekabikov pépos, Bi16T1 Tol-
To elvan 1) Biagopd Trou TpokUTrTEl, &v & TOV AoydpiBuov —3+
0,45673 &oopedi] TO yapaxTnpioTikdy auTtol —3.
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Maparnpotpey, 6T1 dia va Tpewwuey AoyapiBuoy dpunTikdv s
&v pepel &pvnTikOY, aUavouev TNV &TOAUTOV TIUNY ToU dkepaiou
kara 1 kal ypagopsy 10 — Umepavw ToU é€ayopévou, Befid 8¢ Tou
TOU ypagopev G5 Sekadika wnoeio Tas Siaxpopas T&Y Sekabikddv ym-
@icov ToU BobévTos, ToU pev TeAeuTtaiou ( onpavrikoU ) &md To 10
TV 88 dAAwv &mo TO 9.

Hapatienow. Al mpateis Emi Ty Aoyapibuwy yivovta, kabes
Kai al &l 1@V Sekabik@v oyeTIKGOY dpiBuddy, UE TrapoAAayds Tives
Stav ol Aoydpifpor Exouv &pynTIKOV XAPAKTNPIOTIKOV, Kai ai O-
Trolan gaivovTon K TV KATWTEPW TrapadelypdTwy.

Ipéabears. “Eorw &1 (nreitan .y, 1O 2,57834+1,67943. Tous
pev Bexabikols TrpooPéTopey s ouvnbuws, otav &t eldowpev s ThHY
pdobeoiv Tév &xepalwv Adyouev: 1 16 kpaToUpevov kal 23 kai —1=2
OUrws eUpiokopev &fpoioua 2,25777.

"EoTtw 6T {nTeitan 1O &bpolopc

2,85643 4-2,24482 - 3,42105 +- 1,24207
[pagouey Tous TpoofeTéous s KaTWTEPW TPOs eUKOAlaY Kai
dohoUbuws rpocbéTopey Ta wngia dg ouvndas 2,85643
2,24482
3,42105
1,24207
3,76437

‘Orav ¢pbdowpev els Thv mpdobeciv 1Y dxepaiwy Aéyopev: 1 10
kpaToUpevoy kai —1=0 xai —3 foov —3 kai 2 foov —1 kai —2 foov —3.
oUTw B¢ eUplokopev &Bpolopa 3,76437.

*Aqalpeaig. “Eortw, 611 InTeiton 1) Siagopd 5,67893—8,75928.
ToUs pév Sexabikous dpaipoluev s ouvnbows, oTav bt bdowpey €ig
ToUs dkepaious Afbyopev : 1 Td kpaToupsvov kai —8 ioov —7, &ia T
&oaipeotv yiveron +7 xal ouv —5 ioov 2. *Emropéves 7 Siagopa elvat
2,91965.

Mol AanAaciaocpog éni dxéparov.” EoTtw,&11 {nTolpey 165,62893.3
"Exopev 5,62893:3=—53+40,62893-3 =—15-+1,88679 = 14,88679.

Aralpeotg 61" dxepaiov. "Eotw 611 {nToluev 10 mmAikov . ).
ToU 5,62891:3. Taparnpolpev, &T1 elven 5,62891:3=(—54-0,62891):3
=(—=5-14-140,62891):3=(—6+1,62891):3=—2-+0,54297=
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—-2,54297. ’Emtaidn & dpvnTikds dxépaios ToU Siaipetéou Siv Siapei-
Tar dxpiPdds Six ToU Sicpétou, dpatpoluey &’ aUToOV Kai Tpoohé-
TOMEV TEPCNTEPW Tas &TMaIToUpEvas povadas, Tva kaTaoTi SicpeTds,
kai &roAoUbus éxkTeAoUpev THv Siaipeoiv.
‘Ouoles B1&x Ty Sixipeoiy .. 4,67837:9 #yopev 4,67837:9—
= (—44-0,67837) : 9 = (— 4-5+454-0,67837) : 9=
=(—9+5,67837) : 9=—1-+-0,63093 7 1,63093.

'Aoxfoerg

583. N& mpooTefolv ol &pifuoi 2,34987, 6,97852, 9,82057.

584, N& doaipedij & 3,98090 &mo 8,30457, & 9,93726 &md Tov 3,86565
585. N& ToMamAagiaodii & 9,30942 émi 3, 7, 42.

586. N& eUpeBolv T& mmAika wé 5 Bekaikd yneic ToU 9,93642 B 8, 9, 12.

4. AOTAPIBMOZ APIOMOY KATA IIPOZEITIZIN

§ 219. KahoUpev AoydpifBuov &pifpol kaTd mpogéyylawy po-
vadog 7| kaTd mpooéyyiawy 0,1 7 0,01 ) 0,001... TOV pkpdTEPOY TGV
exfeTddy 8Uo Suvapewy ToU 10, petadl TdV dToiwv TEpIEXETAN & dpi-
Buos, xai oiTives ( éxbétan ) Siagépouv kara 1 7 0,1 f 0,01 # 0,001...
OUtws, t&v Eyxewuev 10° ( A ( 10P+ 2v@d 1o p elvan dépanos, 16 p
Abyetal AoydpiBuos ToU A kaTd Trpogtyyioty povddos fitol TO p
elvon TO dxépaiov pépos ToU AoyapiBuou Tol A.

A A1

"Av Exopev 1070¢ A 1070 1o f}) Atyeton AoydpiBpos Tol A
kata mpootyyiov 0,1 k.o.k.

"Eotw, 611 InTeiton & AoyA kot mpootyyiow 0,1 "Av mopa-
X

gTHowWEY TOV {nToUpevoy Aoydpifuov ué o

Ba Exwopev
= al
100 (A(1010
YyoUuev T& Gviga els v Sekdrnv SUvapy kai eUpiokopey
10* { A ( 10=+1
'ANN £k Tis oxéoews TaUTns TapaTnpoUpey, 8TI TO X elval TO
dxépoiov pépos ToU Aoyapifpou Tol AlY
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‘Ouoiws épyaléueda, &v {nToluev Tov AoydpiBuov &pibuol kot
mpootyyiow 0,01 7 0,001... ‘Emouéves :

Awa va ebpwpev tov AoydptBpov dplBuod xatd mpooéyyloly
0,1 3 0,01. .., dpxei va dYwowpev oV &ptBuov eig thv 10y
i) elg v 1000v. . .BOvapry, tob éEayopévov Sia vé elpwpev o
Guéparov pépog Tob Aoyapifpov adTod xai TobTo va Siaipéowpev
81 10 # 100 . . .

Kara talTa Suvdueda vi elpwuey 10 drépouoy wépos kal doa-
oriroTe Sekabika wneia ToU AoyapiBuou Evos dpibuol. TT.x. &v G0
G&p1Bpds Tis A kal BEAwpEY va eUpwpey BUo SekaBikg yneia ToUu Aoya-
pifuou Tou, Uyavopey tov A els v 1001y SUvapy kai edpiokopev
TO YOPOKTTPIOTIKOV ToU Aoyopifipou ToU A, Sniabn To mAfifos
TGOV drepaicov yneiwv Tel A'™ AAaTTwpévoy koTd povdda, kai aiTd
TO XApaKTNpIoTikOY 8 T Bewpniowiey 6 cUvolov EkaTooTdy ToU
{nToupévou Aoyapifpou.

5. IIEPI AOTAPISMIKQN ITINAKSGN

§ 220. ’Eved, s eidopev, Suvapeba va elpwuey 7o diépaiov pé-
pos kal 6oabrmoTe Sexadika yneia BéAopev ToU AoyapiBuou évog
&pifuol, év ToUTois 1 uébodos aln efvan Alav pokpd kai émiTrovos.
Awx ToUro Umdpyouv Trivakes, ol Smolol Aéyovran AoyaptBuixoi mi-
vaxeg, TepIEXOVTES ToUs Aoyapifuous Tév diepaicov &p1Bpddv dmd Tijs
uovados kai £Efis wéxpr Tivds. Emeidn T xapakTnpioTikéy Acyapifuou
Sobevros dpiBuol elpioreTan elkdAws, ol Trivakes Tepibyouy éxdaotou
Aoyapifipou TO BexaBikdv pépos pé dpkeTd Bexabika wneia.

ZuvnBows petoyeipi{dpeba Tivakas pé mévTe SekaBikd ywneia, 1) &
Siaradls aiTé@y paiveTan ik TOU Emopévou Trivakos ( Anebévros ék Tg
YoAhikfis ExBooews ToU J. Dupuis).

To upév olvorov T@V SekdBwv Tév dpBudv elvan ypaupivov
el Ty wpdTv oTHANY, €5 TV kopughv TRis Omolas Umdpyel TO
vpaupa N (Nombres), 16 8¢ yneiov Tédv povddwy oTt&dv els v
6p|§ovria’v oeipav petd 1o N. ‘O AoydpiBpos éxdoTou &pifpol ed-
ploxetan eis THv SiaoTaUpwoty THs ypaupiis ToU yneiou TV pova-
dwv kai ToU ouvdrou T@Y Bexdbwv Tol &p1Bpol.

"Emaibi) roAhol égefis &piBuol Exour T& BUo mpdTa yneia TG
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hoyapifuwy altdy Kovd, ypigovton TaUTa dmaf povov kai voouv-
T émavoAopPavoueva T& alTd, uéxpls &Tou dAAayBolv.
‘O &oTepiokos, 6 OTroiog vieryol drravTd els Tous Trivakas, onuai-
Ve, OTL Ta TTapaAElTONEVa BUo TpdTa wneia fiAAabay kad Tpémel va
AdPwpey T& duéows Emopeva. Kard Ttalta éxopev, 6T @ Aoy500=
2,69897. Aoy5000=3,69897, Aoy 5017--3,70044, Aoy 6053=3,70441,
Aoy5129--3,71003.

N 0 ] 2 3 4 ' 5 6 7 8 9

500 Gogo7 | 906 | 914 ' 923 923 | 940 | 949 958 | 966 | 975
| 984 | 292 ' +001 010  *018 | 027 | *036 | *044 | 053 | 062
2 70070 | 079 , 088 | 096 105 114 | 122 | 131 | 140 | 148
3¢ 157| 165 174" 183 191 ) 200 | 209 | 217 | 226 | 234
1 243 : 252 | 260 269 | 278 | 286 295 | 303 | 312 321
5.5 magi 338| 346 355 1 364, 372 381 | 389 | 398 406
6 415 424 | 432 441 449 | 458 ' 467 | 475 | 484 | 492
7501 | 509 | S8 526 535 | 544 552 | S61 | 569 | 578
8 586 | 595 603 | 612 621 | 629 638 646 | 655 | 636
9 672| 680 | 689 607 706 | 714 723 731 | 740 | 749

510 757 | 766 | 774 783 791 | 800 808 | 817, 825 | 834
1| 842 851 | 859 768 ' 876/ 885 893 | 902 | 910 | 919
2 927 935 944 952 | 961 | 969 978 | 986 | 955 | *003

Tous AoyapiOupikoUs mivoaxas petayeipi{oueda kaord Tas 7 SUo
TEPITITATES

lov. "Otav d0Bévrog dpiBpod Tivog Bédwpey va ebpwpey tov
AoydpiBpov adTob.

20v. “Otav d0Bévtog Aoyapifuouv Tivdg Bédwpey v ebpwpev
TOV dvTiaTotyobvre €ig adTov dpLBpdv.

Iy meplntwog. «') *Eqv 6 Sobeils dpiBpos Sév Exn meproodTepa
T&V Teoodpwv ynela, TO SexaBikoy pépos ToU Aoyapifuou ool
Undpyet els Tous Trivokas kol eUplokaper aiTd s eidopev dveoTépw.

1) "Eorw, 61 6 Bobels dpiBuds, ToU dmoiou nTeitan & Aoydpif-
wos, Exel Buo yneia mepioodTepa TGV Teoodpwy, Y. 6 507356.

To xapoxtnpioTikov Tol {nTouvpévou Aoyapifuou elvan 5, yco-
pilovtes B¢ T Téooopa TPdTX Wnela 81” UoBiaaToATs, Exopey ToV
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apifpov 5073,56. ’Emeaidr), o elvar yvwoTdy, T6 Sexabdikdv HEPOS
ToU Aoyapifuou ToU &piBuol TouTou kai Tol SoévTos elvan To aUTo,
EmreTon, 61 dpkel va eUpwpey 1O BekaBikov uépos Tol Aoyapifuou Tod
&pibuol 5073,56. "AAN’ oliros mepidapPéveten petafy v 5073 kai
5074. "Apa & hoydpiBuos ToU 5073,56 0& mepiéxeTon peTaly TV
Aoyapibucwv Tédv &piBuddy 5073 kai 5074. Er T&V mvdkewy eUpioko-
uev, 0Tt Aoy 5073=3,70526 kai Aoy 5074=3,70535.

‘H Bixgopa 1@V BUo ToUTwy Aoyapifuwy slvar 9 tkarooTd ToU
XAooToU. Twpa Bexopebo 671 :

Al petaforai T@v Aoyapifpwy elvar dvaroyol mpog Tag peTa-
Bodag TdV dpiBpdv ( xata mpooéyyiowy, tav al peraforal Thv
GplBpdv elvar puixpérepar T povddog ) ual dvriotpdpuwe.

TMaparnpotuey Aotmov 61, éTav & &pifpds &mo 5073 avéndf
kot 1 kad yivy 5074, & AoydpiBuos ai§dvetan kard 9 povddas Tiis
TeuTrTnS Sexadixiis Téfews. “Otav & dpifuds aufndii katd 0,56 &k
va yivn 5073,56, &6 AoyépiBuos ool 8& a€ndij kot 9X0,56="5,04
fi xar& 5 Trepimou EkaTooTd ToU YiAiooTol.

"QoTe mpémer els Tov AoydapiBpov 3,70526 va Trpooicwpey 5
EkaTooTa ToU yi1AlooToU, iva EXwpey TOV AoydpiBuov ToU 5073,56
"Extedolives Thv pdodeaiy evpiokopey, 6T Aoy 5073,56-—-70531. "Apx
6 Aoy 507356=5,70531.

"Eqw & BoBeis &piBpos elven 5,07356, T uév xapakTnploTikdy Tol
Aoyapifpou alrrol B elvon 0, To B¢ Bexadikdy pépos ToUTou B elvan
TO aUTO TTPdS TO TOU Aoyapibuou TolU 507356. ‘Etropéveos & EYHEV
Aoy 5,07356=0,70531.

2a nepintwois. o) Eqv 16 BekaSikdy uépos ToU Bobévros Ao-
Yopifuou elpiokeTan el Tous Tivaxas, oxnuatilopey TOV dpiBudy, &
Sroios Eyel ynelov TGV povadov, Td eUpiokduevoy els ™MV dpXHv Tis
oThAns, els v dmoiav eUpiokeTan 16 Sexabikov pépos, kai oUvoAov
Bexadoov oV dpifudy, ToV eUpiokdpevov els THY dpyhy ( &proTepc )
THS ypauufs, els v omoiav eUploxeTar TO Sexadikodv pépos.

Tl.y. &v 6 Bobeis AoydpiBuos elvon 3,70140, T Sexabikdy uépos
0,70140 evpioxeTan €is TOV &verépw Tivokax kod & &vtioToryos &pi-
Buos elvan & 5028. *Emeibe) o XapaxTnpioTikov elvan 3, & &vrioToiyos,
&piBuds Exer Téooapa dmtpona ynelar &pa elvon dxpiPéss & 5028.
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Kab® Spolov Tpdmov eUplokopey, &TI el TOV AoydpiBuov .y,
1,70552 dvmiororyei & &pifuds 0,5076. Eis tov Aoydpifuov 0,70995
avTioToryel O &pifpos 5,128.

P") "Eotw, 611 8ideTon m.y. 6 Aoydpibpos 2,70169 kai nTElTan &
GvTioToy OV Es alTOV &p1Buds. Tapoarnpolpey, &T1 16 Bexadikdy e~
pos ToU Bobevtos Aoyapifuou dvalnToUuevov el ToUs Tivokos ey-
plokeTan peTall ToU 0,70165 kad ToU 0,70174, €is Tous dtroious &vri-
aToryoUv o dpifuoi 5031 kai 5032 kai of pév AoydpiBuor TolTwv
Biapépouv kaTd 9 povadas, Tiis MENTITNS SekaBiKis Tagews, of & &-
p1Buoi kora 1.

Twpa oxemTopeda dx ¢E7s:

"Av 6 AoydpiBpos ToU 5031, & dmroios elvon 3,70165, oignbij kard
9 povédas Tfis mépTrTns Sexabixiis TdEews, & &piBuos aifdveTan Karrd
1. "Av & AoydpiBuos aUEnbij ko 4 povddas Tfis TrépTTng Sexabikiis
Taews kai yivn 3,70169, & dpifuds 0& avfnbi xatd ;Tﬁg Hovéos,
fiTol kora 0,44... "QoTe & &p1Buds, ToU Omoiou TO Bekadikoy uepog
elvar 0,70169, 8& elvon & 5031,44. .. ETEIBN TO YOPAKTNPIOTIKOY TOU

Bobevros AoyapiBpou elvan 2, & &vrioToiyos dpiBuds Exel Tpla dwé-
poia yneia. "Apa elvan & 503, 144,

'Acxvoerg

587. Na eUpeBolv ol AoydpiBuor T@dv dpiBudy
0,003817, 1,141, 0,0845, 107,3 1203, 13,07, 0,0004124.
588. N& etpeBoiv ol Aoyapifiuor Tév dp1Buddy
a') 95,348, B') 6,8372, y') 0,98629, &) 968 2 €) 0,0364598,
ot’) 6,3347. £, 326,537 n') 5278,37.  &') 15389,45,
589. Né& eUpebiy & x £k Tou SeBouévou KaTWTEpw Aoyapifpou alrou :
a’) Aoyx=0,63147. B Noyxe1,72127. ¥') hoyx — 0,68708.
') Aoyx —3,92836, €) hoyx - 4,38221, oT') Aoyx -~ 3,70032,

6. EPAPMOIAI TON AOTAPIOMOQN

§ 221. M¢ v ypfiol iy Aoyapibuwy Suvdpeda v &very dryco-
MEV TOV TIOAACTTAQOIAO OV &pIBudY €l TV Tpdadectv dAAwy &p1buddy,
19
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Ty Siaipeatv &piBpdiv els Thv deadpeoty, Th Uywwoiv eis SUvaquy el
ToAAaTAaoIaopoY kai THY E§arywynv pilns els Siaipeo.

TMpdyuat, &v {nrolpev T.y. TO yivdusvov BUo § TEPIOTOTEPLOV
apifuddv, elplokopey ToUs Aoyapifiuous T&V &pifu&dy ToUTwy kal
mpootETopey ToUTous. To &bpoiopa, TO dmoiov B eUpeopey, B& elvan
5 AoydpiBpos ToU yivopévou TéV d&p1Budov. EUpiokoper droAoUbuws éx
ToU eUpebévTos Aoyapifuou Tov dvrioToixoUvTa €ls ToUTov dpiBpdy
OUTos & apioTavn Tpoavids TO [N TOUMEVOY YIvdpEvov.

lov. N& ebpebfi 16 yivouevor —908,40,05392 2,117,

‘Eqv moapacTiowpey THY &mTOAUTOV TIUAY ToU YIVOUEVOU [E X
kal AdPewopev ToUs Aoyapifuous TV iowv, EUpITKOMEY

Aoyx=Aoy908,4 4 Aoy0,05392 | Aoy2,117.

‘Ex T@v mvdxwv Eyopev, 6T :

Aoy. 908,4--2,95828, Aoy0,05392--2,73175, Aoy2,117-=0,32572

Mé mpdobeorv ToUTwy mpokUTrTEl, &T1 Aoyx—2,01575.

‘O &vrioToryos &piBucs ToU AoyapiBpou TouTou elvan & 103,693,
¢meldh 8¢ 1O (nTovpevoy yiwdpevov elvar dpynTikdv, 6& elvon TolTo

—103,693.

2ov. N& e0pebfy & x, tav elvan x — o T
- t sy ©899,1x0,00337 x 23435

'E&v AdPwpev Toug Aoyapifipous TéY 8Yo fowv, Exopev
Aoyx=Aoy7,56+ Aoy46674Aoy567
—Aoy899,1-A0y0,00337—Aoy23435

"Ex Tév mvdkwv eUpiokopev :

Aoy7,56 =0,87852 Aoy899,1 =2,95381
Aoy4667 =3,66904 Aoy0,00337 =3,52763
Aoy567 =2,75358 Aoy23435 —4,36986
Metd T Tpdobeoty TV dvwTépw evpioropey
Aoy7,56  +Aoy4667 +Aoy567 =7,30114

Aoy899,1 +A0y0,00337 +Aoy23435 =4 85130
Meta v &qaipeov mpokUTrTel Aoyx—=2,44984 Kal eUpioKoVTES
TOV dvTioToryov TolTou &p1Buov Exopev x—=281,73.

3ov. N& eUpedf) #) Tetpaycwvikhy pila ToU 0,000043461.
"Eqv  Ofowpev x=]/0,00004346] Ko A&Buwpev Tous AoyapiBuous
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Tév fowv, eUpioouey Aoyx= 1~ Aoy0,000043461 | Aoyx— 5-5,63810

il ?\oyx=:_3_,81905, EK ToU Omrolou Emretan x=0,0065925.
dov. N& ebpedfi 1) Tipn ToU x & This lodTnTos 81* =10,
NapPdvovres Tous Aoyapifuous TéY Towy ExouEY
Aoy 81* =hoyl0, 7 Xx.Aoy8l=Aoyl0=1,

x 1" s 1 100000 y _
Apa x = Aoy81 X = 150845 = jogg4s = 0,52397. *Htor x = 0,52397.

'Aoxfoeric

590. N& epefoiv T& Efaydueva T8y kb TapacTdoemy 51& TéY Aoyapif-

3 5 5
Bov: o) 0,43268, B V12, ¥") V0,07776, 8 V13;
€') —875,6348 x 62,82407, o'} J/25%X3696 : 0,0893462.

591. Né& etpebij 1o Hiixos Tiis Tepipepeias kikAou, Tol dtrolou ) Bi&peTpos  Exer
pfkos 2,51075 SaxTUAOUS,
592. Né& mapeppAnbolv 8 &p1Bpol peTall TéY 12 kai 23437500, ooTe v &~

ToTeReadT) yewpeTpikn Tpdobos,
593. Né& eUpebij 1) Bidprera THs TTHOOEWS TWUATOS TiTrTOVTOS Ei§ TO KEVOV GvEyw
SpxIKfis TaxUThTos dTrd (yous 4 810 w. (s kopugfis Tol Aeukol Spous).

7. AAAATH THE BAZEQE TOQN AOI'APIOMQN

§ 222. "Av Ewpev o =A, 16 x KaheiTou Aoydpifucs rol A, s
Tpos Pdov o kod onueicoveTon oULPoAIKES Aoy, A=x.

"Eotw, &m1 InTolpey Tov AoydpiBuov ToU A, dx Tpds GAANY Ba-
ow, éoTw P.

NapPdvovTes Tous AoyapiBuous, s pds B TéY peAdy Tis i06-
TTos o* =A  elpiokopev Aoyp (of ) =Aoyp A A XAoypg a=Aoyp A.
BéTovTes &vri Tol x T6 joov Tou Aoyq A, elplokopev Aoya A- Aoyp a—
Aoyp A. “Htor :

"Orav yvwpilwpev Tov AoydpiBpov GpBpot g mpodg Rdowy
o 7.y xal 0édwpey Tév AoydptBéy Tovu, &g 1pdg Pdowy B, oA~
mAagudlopey TOV yvwaTdy Aoydpibuov ( Gg mpdg Bhov « ) énl
oV AoydpiBpoy s Bdoews a, bg mpoc ™v Bdaowv B.

Kordr Toirra, &v EXWUEY TOUS Aoyapifuous Tésy &p1BucdY, cos Tpds
Bdow 10, evpioxopev Tous vetrepious AoyapiBuous arrésy (s Tpos
Bdorv Tov €), &v Tols yvwoTos AoyapiBuous Twv oA amAaci&owper
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¢l Aoy, 10 kad dvmioTpdges, &k ToU vetrepiou Aoyaplfuou évds &pif-
wol ebploketar & AoydpiBuos alrrol, ds mpds Pdow 10 pé moAAa-
TAcglaopov ToU vetrepiou €T AOyiee.

MaparnpnTéov, &7 elvan Aoypahoys P=1. AoTi s &uwTepw
glval Aoy A =2Aoy, A- hoyp o Kai dpoiws Aoyq A = Aoy A-Aoy. P xa
moAAarhaoialovtes Tas {odTnTay  UTAS KOTQ  pEAT  eUplokouev

Aoyp A-Aoys A=Aoyps A-Aoyq Aoy a-Aoyq P ) 1=Aoyp a-Aoyq P

< ; 1

Emropévews elvan kai Aoypa = oyap

Katd Talra, &v yvowpilopev tdv Aoydpibuov (@s mpos Baoiv
10) ToU &piBpol e=2,718281828..., duvdueda va elpowper &md TOV
AoydpiBuov ToU &piBuol, s Trpos Paorv 10 Tov vemrépiov AoydpiBpdy

Tou pE ToAAaTrAaoioopov ToU Aoyopifpou Tou Emi Tov

émoios fogoUton pt 0,434294481..

Aoy g€’

Znpelwag. KahoUpev cuAdoydpiBpov &piBuol Tivos Tdv AoydpiBuov ol
dvmioTpdgou Tou dpibuou.

OdTws elven oudhoya = Aoy é: —nroya. "Hror & oulhoydpiBpos &piBpoy

looUTan p¢ Tév dwribeTov ToU AoyaplBuou Tou &piBuol.

I'" TIEPI EKOETIKQN KAI AOTAPISMIKQN EEIEZEQZEQN

§ 223. KoholUpsv éxbBeruehv éElowory ThHy Effowoy, els Ty
omolav & &yvwoTos Umrdpyel els Tov &BETnY Buvduews, Eyxolons Pé-
o &pifpdv Tiva fi TupdoTaoiv yvwothy #0.

TT.x. #kBemikad E61oworis elven of 59—2xtH2=], a*t3=a?,

Tas péxpr ToUde yvwoTds Efiowaoes kaAoUPEY dAyePpixdg Tpods
Blaxpioly auT@y &md TAY EKBETIKGV.

Mbog &xBeTikiis Efiowoews AéyeTon 1) eUpeois TOV TIpddY TV
dyvwoTtwy auTtiis, al oémoian Thv E&modnBevouv.

‘H Aois éxBeTictis £§lowoews &vyetan évioTe els THv Auoiv &A-
yeBpixis. ToUro yiveton kuples, dtav duvdpeba va elpwpev Eflowatv
igobUvapov Tijs dobeions pé Ev péAos s ThHv 1, TO 8¢ &AAo Suvav
&p1Buol Tivos 1 TapacTdosws yvwoTis %0, Ty dmolas & EkbéTns
TepiExel &yvwoTov Tiis Sobeions §iocoews.
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"EoTw 1rpds AUowv .y, ) éxBeTik) éfiocooig 33X = 2%
TMoMarmAaci&lovtes T HEAT) TolTns émi 27 eUuplokopey
3%27=1§ 333 =1 § 3= § 39:+3=30 (fmeidhy 30 =1)

"Ex TaUmns éxouev (Bmaidh foon Suvdues focov Baoewv £0 B
Exouv kal kbéTas foous) 3x+4-3=0, ¢ fis eUplokoper x=—I.

"EoTw mpos Aoy 1) E€fowotg 2%—1-23—3 — 3x—34 3x—4

2x—1-2x—3  2x2—1 -2x .2—3 )

AT oty eUkOAws eUpiokopey TP s I

Pk i 3
ﬁz"'('iz'“'é) 8% 3813 _ax25_2xs_

Ll 1IN 4 o AAR I ST T
*ata) o>

n (2\X—3 2\ ¢ . ;

n (;) = ] = (?) ¢€ N Exopey x—5=0 kal x=5

“Eotw dxdun  mpds AUov #)  éxBerind tflowals aflB—X)x=q |
€vd Umrotiferan, i elvon 1O a5 T00 0 xad TR 1. A& vex elven ToTE
al BUo Buvdpels ToU a fow TrpETel Kol pkel va elvan ol ékBETon aw-
TWV 1001,

"E€lo0Uvtes ToUs xbétas Tév Suvdpewy ToU o Eyopey

(B—x)x=x #f x*+x—Px=0.
& Ths AUoews 8¢ ToTnS eUplovopey x=0 kai B—1.

§ 224. Kat' dvéoyov Tpémov SplleTan kad ovoTnua ExBeTinéoy
thiowoewy pt Suo 1 TEPITTOTEPOUS &y vddoTous, Kafdys kai 1) Avoig
aUTol.

la* ¥ - o

“EoTtw mrpds AUov TS olornpa | ox 1 6mov a0 kai a1

|&= =

Ipagouev alrrd Umd THY popetiv

aXHi—q3

X+y=3

ToUro dAnbeler Grav
X—\y=-—2.

al—-w=u—2

&k 75 Aoews, Tol drmolou elpioropey Y= 22 Kol X = %

‘EvioTe 1) AUois BBetixfis Efi10cooecos 7| OUGTAUaTOS ToIOUTwWY
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tfiowotwy dvayeTtal els THY AUov dAyePpikddv Efiodorwy pé THY
PorBeiav &Y Aoyopibucwv.
"Eorw .. mpos AUow 1) éfloworg 2X—"5—=4096.
Aappdvovtes ToUs Aoyapifuous TéV iowv Exopev
(x2—9x—24)-hoy2=hoy4096.
Acapolvres T& foa Talrar 81 Aoy2 eUploxouey
ose_aq 8203
"Hro1 x2-9x—24 =12, ¢€ fs x=12 kol x=—_3,
3*.4v = 3981312
2v.5x= 400000
AcppdvovTtes ToUs Aoyapifuous &Y fowv eUpiokopey TO ioo-
x-Aoy3+4y-Aoyd =Aoy3981312
y-Aoy2+x-Aoy5 = Aoy400000
Oftovtes Aoyd=Aay2’=2hoy2 kod ToMamAaoidlovTes T k-
An Tis Seutépas Efiodoecs &l 2, eUplokopev
x-Aoy3+2y-Aoy2=Aoy3981312
29" h0y2+2x Aoy 5=2A0y400000
‘Eaqv Ty mpadtnv ToUTwy &paipbowpev &md T BeuTépay,
gUpiokouev x(2Aoy5-Aoy3) = 2h0y400000-A0y3981312, ik Tis o
210y400000-Roy3981312 _ 2hoy (2% 108) Aoy (214-35) _

"EoTw Trpds Alov TO oloTnpa {

Buvapov guaTnuX TTpds TO Gobiv l

Trolag  EYOMEV X =

2hoy5—Aoy3 2Xoy5—Aoy3
= 10-10A0y2—5A0y3 _ 10-10Aoy2—5hoy3 5
10 T 2-2hoy2—hoy3

2hoy o —Aoy3

"AvrikadioTévTes THY TIpNV Ty ToU X els THY Seutépav TV
Sobeiodov E€locboewy eUplokopey

s 2.76 .66
20 40000410225,

Ek Ti)s Omolas Exopev =7,
§ 225. KohoUpev AoyaptBpueiyyv iowoiv tnv Exouoav Aoya-

piBpous T&Y dyvwoTwy alrriis. ‘Opoiws 6piletan kai ovornpa Ao-
yopifuik®dy efiowoewy.
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"EoTw 1rpds Aoy TO oUoTtnua TéY Aoyopibukdy Efiocoewy
2Aoyy—royx =0,12494
{ Aoy3+2hoyx+Aoyy =1,73239.

Thyv Seutépav @Y E§10G0EwWY ToUTWY ypdgopev Kal G €7 :
2 oyx+Aoyy= 1,73239—Aoy3=1,73239-0,47712= 1,25527.

MetafU TaUTns kad T TPWTNS TAY Soberoddy &maheipopey
To Aoyx ki eUpiokouev THY ¢Eicwoy SAoyy=1,50515 kai peTd THY
Siadpeorv 1@V fowv &i& 5 eUplokopev Aoyw=0,30103, ¢§ fis kal y=2.
"AvTikaBioTéduTes THY Tiufy TaUTnv el plav TéY Bobeiody eupioko-
HEV TV Tiuny ToU x=3,

'Aoxfoerg

N& Aubouv al kéTwd tfiodoeis :

594. a') axtu=q2u, B adxt2=qx+t4, y') y2-6x =yx+3,
§') P(2x+1) Bx+4) =BGx+1)(2x+5), ) (au }X+3)=ax+t2,
595. &) odx+3.a3xHd —qix-+6, ) 22x=32, YD) (F2)x=lé.

X
8') 52x4 7.5x=450, &) Ja=ax, or’) 2x+344x41=320,
596. a') 2x +4x=272,  PB') Aoyx=DAoy24-Aoy3, y') 2x+lf4x= 80,

&) 5-Aoyx=Aoy288+ 3noy- %{, €') Aoyx = Aoyl924 Aoy %

Na& AuvBouv T& ovoThHpaT :

a2x ,aawzas Sax .544,”: 5!8 + 95
; i e
597, o) fax | A i '){ ol
st = ‘sw R Aoyt
e, 1 {x2+\y’= 425 o [ 5x2—3y2 = 11300
A Aoyx+Aoyw= 2, { Aoyx+ Aoyw= 3.
Né AvBoiv ol ¢Eiocooes :
X —
599. o) 3x = 177147, p')32 = 768, 8 Fis
600. o) 24%x—2— 10 000, ') 5 x2—3x —625, Y') xxe—Tx fae_ |,

601. a') 6x4—x2i8_7776, p') (aat-ob.a?)alx—1— y,
e =
602. a') { R daw ol B { Aoy T =0,5, ¥) Ahoyxy =3

Aoy (xy)2= 2, Aoyxy= 1,5 5x2-3y2=11 300.
S { Aoyl x—roy)5=0,5 g | 2oy -’;— =2oyl0
3hoyx+2hoyw=1,50515 Aoy X* -+ Aoyy2 = Aoy32.
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A’. TIPOBAHMATA ANATOKIEMOY

§ 226. TlpoPAnuaTa dvatoxicpold #| ouvBétou Téxou Aéyov-
Ton Ekeive, el TG OTroia © ToKos TrpooTifeTan s TO kepdAarov els TS
Téhos kabepuds ypovikiis povddos kal &moTeAel peT alrolU TO Kepd-
Acnov Tiis ETopévns Ypovikiis povaSos.

‘O Tékos (kal Ta TpoPAfuoTa Tokou ), Tov drroiov EfeTéler 1
‘ApiBunTik), koAeiTon amAols, Tpods Bidkpiow &md ToU guvbéTou.

lov. Aaveiler Tig moodv a Spaypdv pe dvatoxiopmdv xai peé
Téuov Tijg pidg Spaypijs elg plav ypovuyv povada ( elg &v Evog )
play é&apnviay, tpipnviay x.t.).) t© Spaypds: méoag Spaypde
0& AaPy év SAw peta v Ypovixdg povdadag ;

Tpds AUoiv 1ol TrpoPAfjuaTos ToUToU TTapaTnpoUpey, &T1, &pol
1 1 8py. els plav ypoviknv povéba 8{8e1 Toékov T Sparynds, ol o Spary-
pad els plav ypovikfiy povada B Swoouv TOkov a.T Bparypas.

‘Emropéveos TO kepddaiov o Spaypddv kai & Tékos alrrol els T
TEAOs TS TpwTns Ypovikis povabos Ba elvan ad-ar=a(l4T)8py.

"Htor 10 xepdAaiov o moAAamAaoi&leTtar £mi TOV TopdyovTa
(147), v 8wony TO InToUpevov Tooodv els TG TéAos Tiis TTpadTNS
XPOoVvIKTis povédos.

‘Opolws okemTopevol eUplokopev, 8Tt TO kepdAaiov a(l+T) el 1o
TéAos pids dwdun xpovikils povddos B& ylvn perd Tol Todkou olrrol
a(l+T1)(14+7) f§ all+T1)%

“QoTe TO &pxikdv Toody TGV o Spaxuddv 8& ylvn petd ToU Td-
kou alrtoU els TO Téhos Tiis Beutépas ypovikiis povddos a(l+T).2

Kaf® Spotov Tpotrov Trpoywpolivtes euplokopey, 0Tt els 10 TéAos
v Xpovik@v povdBawv To dpxikov kepdhaiov « & yivny a(l+T1)Y . "Av
16 Toodv ToUTo Tapaotnowuey pt ¥, 8& Eywpev T=a(l4T)v.

'Ek TauTns duvapela va eUpwpev Ev ek TRV Z, «, v, T, pé TV
ponfeiav TV Aoyoapibuwy (&dxpifds f) katd Tpootyyiow ), Stav
yvopilwpev T& Tpla E§ alTdv.

"Av kaTd TOV QUaTOKIOWOV G5 Xpovikf povas Anebf] To Eros,
N 8¢ Bidpkeia ToU Savelou elvan v Ern xal n fupépon, aparnpoluey,
61 peTa v ETn TO KeQdAaiov a Bpy. Ba yivy a (14-T1)Y . Tolro Toki-
Louvevov pé amAolv Toékov Tpds 1007 Y, (doTe Toxos Tiis 1 Bpy. els
1 Eros va elvon T 8py ) &mi n fuépas Sider Tokov
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a(l4+7)v -100Tn  all4-T)v 11
36000 - 360 ’

OUtw T TeAikdv Troodv &k ToU dvaroxiouol O& elvan

Z=o(l4+) + KT = a4 [14 5]

Znuelworg. *Avtl 100 TiTrou TodTou YpnoipoToiobuey ( auvifs ) Tou TUTrov
=L
Z=a(l+T) R ToUTo SikaioAoyeitan gk Ty E§fis: "Av UtroTedf, dT1 © dvartoki-
opos yivetan &1 kot Eros &AAG kaf’ fuépav, TéTE & Ypdvos &vaToxiopol Elvan v
& kai 1 fHuépoa=(360-v+n) fpépa, Tol ETous Aoyigopévou 360 fuépas, ‘O To-
kos ko' fuépav Eorw, 8T elvan y, TéTe & Tékos Kol TO KepdAaiov ds povados
Heta 360 fuépas 8& yivy (14 )™, &AA& ToTTo=pt 14T, &pol % pla povds i-
&€l Toxkov T els v ETos.
1

"Apa Exopev (14-y)*0= (14-1), (1+y)= (1+1) 44 To kepdhalov o Spy.
avarokiopevor ko’ fipépav  Emi (360v4-n) fuépas pi Tokov W s Spy. elg
uiav fpépav yiverar a(l4-y)360v+n kal Gétovtes dvtl Tou (14y) T foov Tou
n

] 380viy :
360

e e
EE R R | ET Ve WO S L I

v

Lpaopoyai. 1. Aaveller Tig 150000 8Spy. peé avatoni-
opov mpdg 4 9 nat Etog: méoag Spay. 0d AdPy év EAw perd
6 & ;

ZnTelton 1O T kad Eyopev a==150000, v=6, T=0,04. ‘Erropévas
avtikaBioTédvTes els v (1) Exouev =150 000.1,04%. AcauPévovres
Tous Aoyapifipous Tév fowv peAdV Eyopev

AoyZ=Aoy150 000 6Aoy 1,04,
Bk Ttédv mudkwv #yopev
Aoy150 000=5,17609, 6Aoy1,04=6-0,1703=0,10218, ¢ &v TpO-
kUTrTel Bi1d pooBéoews AoyZ=5,27827 xal ik ToYtou =189 787.

"Hro1 6 Tokioas Tés 150 000 Sparyuds pé dvarokiopdy kat’ Erog
Tpos 4%, O& A&Pn petd 6 &n Ev SAw 189 787 Spy.

2a. Iléoag bpaxpdg mpémer v Toxion Tig pé dvatoxiapwdv
xat’ Etog mpdg 6%, Iva pevd 15 & AdPy év 8Aw 500000 Spy. ;

“Exopev =500 000, T=0,06, 147=1,06 v=15 kad {nTeiTon
TO a.

‘AvtikabioTévtes els Ty (1) eVpioxopev 500 000 = a.1,06',
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‘Edv A&Popev ToUs Aoyapifuous TéV fowv ToUTwv eUpiokouey
Aoy500 000=Aoya+ 15.20v1,06.

ek ToU omoilou Exopev Aoya=Aoy500 000—15x0y1,06. ’Ex Té&v mi-

vakwv  eupiokopey Aoy500 000=5,69897 kai 1520y1,06=15-0,2631

=0,37965 «kai &€ alrrédv &1 dpuupéoes Aoya=>5,31932, &k Tol &-

molov &metan, 6T o =208604,8 Spy.

3n. Ilpog molov émitéxiov 86200 Spx. Gvaroxilépevar xar’
&rog yivovror pera 5 ¥ 104870 Spaypati ;

"Exopev a=86 200, v=5, S—104 870 xai InTeitar 16 T,

"AvtikeBioTédvTes Tds Tinds els T (1) evploxopey :
104870=86 200(1+T)". NapPdvovres Tousg Aoyapifipous Tév iowy
ToUTwy  ebpiokoper Aoyl04 870=Aoy86 2004500y (14-T), #x ToU
érolou Emetan, &1 Shoy(14-T)=Aoy104 870—Aoy86 200. ‘Ex v
TVaKWY eUplokopey

Aoy104 870=5,02065,  Aoy86 200—4,93551,

& TV Cmolwy Exouer Aoy104 870—Aoy86 200—0,08514
kai Aoy (14-1)=0,08514:5=0,01703 o1 (1471)=1,04 kai T=0,04.
AbTos elvan & Tdkos Tiis ids Bpaxuis els &v Eros, &pa & Errioios To-
ko elvan 0,04 ol kepohaiou. Tolro onpadver, 11~ dmiTéxiov elvan 4%,

4n. Meta méoov ypdvov 208600 Spx. dvarowilépevar xar’
&tog 7pdg 69 yivovrar 503750 Spx ;

"Exomev a=208 600, 7=0,06, 5=503750 xai InTeltar 1S v,
‘Avtikobioridvres els Ty (1) eUplokouev  503750=208600.1,06" .
Edv AdPoopev Tous Aoyapifpous T@Y fowy, eUplokopey
Aoy503750=A0y208600+v. Aoyl,06, & 7ol &mrolou TTPOKUTITEL

Aoy503750—Aoy208600

e 06T
*Ex 1Y mvdkoov Exopev Aoy503 750=5,70222, Aoy208 600=4,31931
Moyl,06-0,02531. ‘H Sixgopd Tév Buo TpwTwv elven  0,38291.

‘Emropévads & Excopey v— %ﬁ% = 15 #mn xad kém &mi mAbo ( 1.

A vé eUpeopev TO &mraaToUpevoy uépos ol 160u Erous, TOpaT-
poUpev, &1 els TO TéAos ToU 150u Erous ol 208 600 Spy. ylvovren
208 600-1,06'5=500 000 &py., émroptveos ai 503 750 8px. —500 000 &py.
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=3 750 Bpy, elvar TéKos &rrAols Tév 500 000 Bpx. pods 6% eis ToV
{nTouuevov Xpdvov. Alopev Aorrodv Td TPOPANua Tolro Tol dmrAol
Tokou Kol eUpiokopev 45 fjp. ToU éTous Aoyilopévou pt 360 fu.

Hagarijpnow. "Av moodv o duoTokileTon kot ETos pé Tokou
T Tiis povdBos kat” ETos, B yivn perd v a(l4-T)Y kai Tolro perd

a(l+T)v - 100nT

N Nuépas &kdun @épel dmAolv TdKov 100360

- "Apa yivetan
ev SAw WeT& v En kod M fpépas I = (l—i—'r)"( 14 %), €€ oU
AoyZ =Aoya+vioy (1+4T1)+Aoy ( 14 33610)’

. . x nT
tradn ¢ elven 1 - 336% { 14, Exopev 7\0)/( 14 ﬁ)) Aoy (14-7).

“Apa 1) Bialpeois (AoyE-Aoya) : Aoy (l+47) 6i8er TmAikov v kad

ATy,
360

Mpdypor Eyopev ToTE AoyZ—Aoya=vioy(l+T)+u 7

UmdAormov  u=hoy (1 +

AoyZ—Aoya=v-Aoy (14 1)+ Aoy (I -+ %), NTo1 TV &veoTépe oyéoty
AoyZ = Aoya+ v-Aoy(l+T)+Aoy ( 14+ 31]6_5)

Ex Tijs v = Aoy (1 -t %)‘ gmme1d) &k Tiis Sixpéosws eUpiokeTal
10 U (kaTd Tpooctyyioiv ), eUkdAcws mpoodiopileTan TO 1.

znuelwos, "Eviote & dvarokiopds yivetar kab® Efapnviav | Tpiunviaw, v
TO émiToKiov dpifeTan ko’ Etos. Els Tdg TEPITTTWOELS aUTds & TOKOS TS Hovados
ToU Kkepahatou kol Efapmuiav edploxerar cog EEfs ¢

"Av T, elvan & Tokos TR 1 povddos regodaiou kab’ Efapnuiav kal T & TOKOS
aUTiis kat Evos, TapaTnpoUpey, T pla povds KepoAaiou peTd Blo Xpovikds povd-
Basg, BnAabt) petdr BUo Efapnvias, B yivn dvarokiGopévn (14-1,)% kai ToUTo lood-
Tau pg 147, Si1dm 1§ pla povds petd v Etos Bider Tékov T Kkal yiveran pé Tov
Tékov 14T, &pa Exopey (14-7,)2= l4-7T kad =)+ 1-1.

“Av & dvarokiouds ylvetal kard Tpiunviay, éweadh To Etos Exel 4 Tpiunvics, &y
Ty TAPIOTAV TOV TéKOV Tiis Wds povdBos kepohalou karrk Tpiunviav, 0& Eycopev

4
oxemrTouevor &5 dvwtipw (14Ty)¢= 147 xal 1=} 1471,

WnionoiBrke amod 1o ivotirouto EknmaiSeuTtikrg MoAmkrg



MpoBAvpata

604. Tlooas Bpoyuas 6 APy Ti5, t&v dvarokion kot Eros 5 600 Spy. &ml 10
&rn mwpds 5%:;

605. Torfip mis keméfeoev els Tpamelav 7500 Bpy. kard v yéwnew Tou
viou aUTou pe &vatokiopdy kot £ros mpos 4,5%. Méoa 6& A&Pn & vlds Tou els T
Téhos Tou 200U Erous Tiis fAkias odToU;

606. TToany abfnov mabaiver kegdAaiov 1 000 000 py. s 8 Frn kad 8 pij-
vas dvetokifépevoy kat’ Eros Tpds 4%,

607. Tlclov kepdhaiov yiveton petd T@Y TOkwV aUTOU dvaTokifouevoy Ko’
étog Tpds 3,59, els 20 Erm 3 730850 &py. ;

608. Tis fy mapolou &ffa kepadhaiou 45 896 000 Bpy. TAnpewTiou petd 15
et kal 210 fju. pt dvarokiopodv kot Etos Trpéds 8% ;

609. TTégov wooov Tpkmer ve Toklowpey we dvatokiopdv kad’ Efaunviav mTpos

%, Tva pera 18 &rn yivn 20 000 000 &py.;

610. TTpos wooov Tols txatov Erokiofn pé dvarokiopdy ko’ Eros kepdAaiow
625000 8py. twi 15 Ern kal Eywev 1166900 8py.;

611. Tlpds mwooov Tols éxkaTdv Aoyapidletan & Tékos, tav 10 000 Spy. elg 22
Ern ylvewvran 224 770 8py. dvatokifouevan ;

612. Tpos molov EmiTékiov mpémer v' dvaTokiodij &v kepddaiov kot Eros Bid
va TeTpamAaciactf petd 31 Ern

613. Els mooov xpdvov dvaTokifépevov kat’ ETos kegdAatov 3 580 000 Spy. Tpos
4,5% vyivetan 56 000000 &py. ;

614. ToTe xaretebnoay 630 000 Bpy. els Tpdmebdv Twa pi dvarokiopdy Twpods
4%, tav v Inv 'Ampidiou 1956 elxov yiver 969 800 Spy ;

615. "Ewi mwdoov ypdvov mpéTrer v' dvaTokioti] kot Erog Toody T1 wpds 3,59,
Sia v& BimAaoiaohli | TpiTAaoiaoti i TeTpamAaciaotd ;

616. ‘O mAnbuopos Evds Kpdrous abfdvetan kat’ Etog kard 1o dyBonkooTov
TOU Trponyouptvou Etous. Metd méoa Ern 8 SimAaciacti f) 8& FpimAaciacti &
TANBUO PO aUToU ;

617. Mia méhis Exer 8 000 karoikous kal & TAnBuopds avriis fAarTolTan &rn-
giws kara 160 katoikous. "Eav fy EAdrrwos tfaroroutiion kard Ty alrmv dvaio-
yiav, perd mwéoa Eérn 0& Exn 5 000 xorroikous ;

E'. IPOBAHMATA IZQN KATAGEZEQN

§ 227. lov. Katabérer Tig elg Thv Tpdnelav pé dvatoxiopdv

xat &vog 4,59 mocdv 205.000 Spy. eig ™v dpyhv éxdotou &-
toug. Iléoa Ba AdPy pera 15 &,

‘H mpddtn karrdBeots Tadv 205 000 Spayuddv 0& pelvy 15 £n dva-
Tokifopévny Tpds 4,5%. ‘Emopévas 6a yivy 205 000.1,045.
‘H elg THv &pynv 1ol Beutépou Evous yivopévn katdbeois O&
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pefvn) pévov 14 Ern el TOv Tokov Gpa Ba yivny 205 000.1,045'
‘Opolexs 1y els ™v dpynv ToU TplTou EToUus kaTdbeois B& yivn
205 000-1,045'% k.o.x., ©| TeAeutala O& peivny povov Ev étos kad B
yiv 205 000-1,045.
"QoTe TO Togdy, TO dmoiov B& AGPT eis TO TéAos TGV 15 ETdv
8& elvea 205 000.1,045'% 4 205 000.1,045' +... +205 000-1,045 A
205 000-1,045+205 000-1,04524-205 000-1,045%+-... +-205 000-1,045'
MopaTnpolpey, T TO &Bpolopa atd elvan &fpoiopa Tév &-
PV YyewUeTpikiis TpodBou, THs dmoias & Adyos elvan 1,045,
"Eapudlovtes Aoimdy Tov TUmov ToU dBpoiouartos TG Spuov
YewueTpIKTis TpodBou, eUplokopev 811 TO ToooY, EoTw Z, TO dmroiov

\ 205000-1.045‘5-1,045720500(?-1,04?
8& A&Pn, elvan Z = S -2

N 1,045%—1

Mt ToUs AoyopiBuous eUplokopev mpdTov TO 1,045, Tipos
ToUto #youev, ¢&v Béowuev x=1,045%, hoyx=15r0y1,045=0,28680,
¢k ToU omofou Emetan, 611 x=1,93552. "QoTe 0& Exwpev :

3=205 001,045 % 2§ % = 205 000 OSSR,
NappdvovTes Tous Aoyapifpous T&V 8Uo fowv ExopEv :

AoyZ=Aoy205 000+Aoy1,045+20y935,52—Aoy45.
"Ex Tédv mvdkwv Exouev : Aoy205 000=5,31175

Aoy 1,045=0,01912
Aoy 935,52=2,97105
&Bporopa =8,30192
Aoy45 =],65321

kol &poanpolUvTes eUpiokopev AoyZ=6,64871, & ToU dmoiou Tpokdmre
¥=4453 600, firor pera 15 &rn 6& A&Pn 4453 600 Bpy.

"Ev yéve, t&v katabéon Tis els T &dpxiv éxdong ypovikijs povd-
Bos a Spayuds els Tiva Tpémelav pt &voarokiopdv kal Tékov T Tiis
wmds Sporyufis els plav xpoviknv povada, [nTeitan &t moéoas Sparyuds
0& A&Pn peTd v xpovikds povadas, TapaTnpoUpey, 8TI 1) TR KaTd-
Beais 8a yivy a(l+T)v, 1) Seurépa a(l+4T)"! ok # TeAeutaia
a(l4+7), core es TO TEAOs TV v Xpovik@dv povédwv & A&Pn
a(l+T)+a(l+T1)+...4+a(l4+T)Y . "Av TapacTiowpey TO &Bpol-
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oo cUTo S1x ToU E, & Eycopev T = a(l41) 4 T)ﬁl, &K TOU O-

o

Tofou TpooBiopileTan TO T S 1@V AoyapiBucwv i TO «, tdwv &b
TO Z, TO T Kai 1O v,

20v. Katabérer Tig €ig T6 téhog éxdotng ypovixijg povddog o
Spaypag pe dvatoxiomdy xai wé ténov T Tic pidc Spayuig elg
wlav ypovuev povdda - méoag Spayuig 0& AdBy petd v Xpovindg
povddag ;

‘H mrpdom xardbeors H& peivy émi v—1 Xpovikas uovéddas. *Apa
6o yivy a(14-7)¥=1 *H Bevrépa 6 peivy émi v—2 ypovikds povédas,
&pa B ylvy a(l4+7)"—* kal olrtw ko’ EEfs, 1) TeAeuTaia B elvan poé-
vov a. “Qote B Eywpev

2=a4-o(l+T1)+a(l+1)2 . fall 7).

i Z= 9£+—_:)—‘-’ =« (-li_lT)g:—l, &k ToU omoiou TrpocBiopt{eTan To I

Si& 1@V AoyapiBucov, tav 8obf 1 Tiwn TéGV o, T, v. *Ek ToU ool
TUtrou eUplokopey é0kdAws Sidx TGV Aoyapifuwy 16 a, GTov Yy veopi-
Lwpey T X, T, V.

ZT'. MIPOBAHMATA XPEQAYZIAS

§ 228. Xpewlvola Abyetan ) dvtds coplopévou xpodvou &mdoPe-
015 Xptous 81’ fowv Bdoewv, ol dmolen mAnpdvorTan Kot foa ypo-
vikd SixoThpaTa. TO Toody, TO &Troiov TAnpvETal €l TO TENOS
ékdoTou YpovikoU SiaoTipaTos AéyeTar ypewibalov kai XPTIT1HEVEL
pépos pEv alrrol S1& THY TANpwENY TGV Tékwy Tol Xpeous, TO ¢
&AAo pEpos ik THY Pobuiaiav &méoPeoiv ToU ypious.

To xptos EEopAeitan, &Tav Td &Bpolopa TaVTwY TEHY YpewAUTicY
HETG TGV ouvBETWY TOKWY aUTGY droTeAéor) TroodTnTa fony ué Thv
TeAikn v &ffav ToU &varokilopévou dpyikol kepaadou.

lov. "ESavelofn tig 1850000 Spaypds mpdg 4,5% pé dvato-
x1opdy xat’ Erog, (e TV cuppuwviay va éEopAioy To Ypéog ad-
w0l S1& 12 lowv xpewdvoiwy, ta émoia B& TANpdVwYTAL eig To
téhog €xdoTov &roug: mboov elvar Td ypewAboioy ;

TS &pxkdv moodv Tév 1850 000 Spayuddv 8& ylvy perd 12
g€rn 1 850 000-1,045". "E&v 81& ToU x Tapaotiiowuey T (nToUpevoy
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XPEwAUaIoV, ) TpwTn 8dois &k X Spayuiov B yivny x.1,045" pera
11 én, koTd T& dmroia YroTifeTan, &1 Eueivey eis TOV TékOV. ‘H Seu-
Tepa Bdo1s B yivn x.1,045, 5 Tpitn x.1,045° k.o.x., ©) B¢ TEAeuTala
B peivy x. ‘Emoptvaws To &poiopa TGV Toody, T& dmola 8 TTAN-
pwbBolv peTa TGOV Tdkwv alrddv, 0& elven

_1,045"2-1

x+x-1,0454x.1,04524 ...+ x.1,045" { x 008

‘AN TO Troody aiTd Tpémrel v& elvan foov pé TO dpe1Adpevoy

OUHQOVRS Trpos TO TpdPARua. “Hror 0 Excopey :
x MOl 1850 000.1,045m.
0,045 !

& Tfis Omolas ebolokopey T TipRY Tol X Bk TEV AhoyapiBucov.

Mpds ToUro eUpiokopey mp&dTov ThHV Suvaiv 1,045 BéTovTeg
T fonu Ty, pE TO W, &te elvan w=1,045" kai Aoyy=12Aoyl,045
=0,22944, & ToU émofou poxUmrTel &Ti Ww=1,696.

NUovTes TV dvwTépw EEiowoy ds Tpds X META THY &VTIKOTA-
otaoty ToU 1,045 81& ToU foou odrou 1,696 evplowopey & :

1 850 000 x 0,045 1696

X = e & ToU bmofou Bi1& AoyapiBufioecs AapPé-

vopev Aoyx=~Aoy 1850 000+ Aoy0,045-+ Aoy 1696—Aoy696.

Ex Tédv mvékwy eUpiokopev

Aoyl 850 000 =6,26717

Aoy0,045 —=2,65321
Aoyl 696 =3,22943
&bporopa =8,14981
Aoy 696 =2,84261
‘Emropévas  Aoyx =5,30720.

¢k ToU omofou Emetan, &M x = 202 861,9 Spaypad.

‘Ev yéve, &v pé o mapaoTowpey TO Saveildpevov Troody pd
avarTokiopdy ko’ dpiouéimy Xpovikhy povéda, pt T TOHV TéKov Tiis
1 Bporxpfis els plawv xpoviriy povéda kad pg v 16 mAfifos Tév ypovikév
HovaBeov, TO piv kepdhonov & yivy a(l+4T)Y, i 8¢ dAkh &l Tédv
Booewv &k x Spay. dkdoTn B& elvon perd v ypovikds povédas

(L) (14T x(14r)-1 f x LD L
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‘Emropéveos & Eycopev x (H_‘?V—_J =a(l+T) (1)
& Tiis Omolag Buvdueba vé edpwuey T TP ToU X.
‘EvioTe | Tpdotn kotaPoAfy ToU ypewAuoiou ylvetan Ern Tivd
peTa ThH oUveptv Tol Saveiou Tr.y. petd x #tn. Els v mepimrwoty
v—x+4-1_
D (1 41)

Aot ) paoTn YpewAuTiky Bdots B pelvy Emil v—x & &l dve-
ToKIop® kai Ba  ylvn x(1471),Y— 1 Emouévn YpewAuTikn Boois
8 yivp x(I471)'—1 k1A Olrw B& Excopev:

x+x(l+T)+-“+X(l-f-'l.')"*"*l_}_x(l_!_-r)v_.‘___ w__x’

T

TO Omoiov 6& looUren pt a(l4T)Y, fitor Exopev v £Efs oyéow :
(1+T)v—x+1_l =c(1+.r)v £

T

autnv B& Exwpev x

X

20v. Ilolov xepdlaiov SUvatar va Savelsdij tig, &av Béry
va éEopifioy 16 ypéog adTod elg 6 &tm 8 émmolov ypewduvaliov
800000 Spay., dtav To émitéxiov elvar 49

"Exopev x=800 000, v=6, 7=0,04, {n7eitcn 8¢ 1O a. "Avrikabi-
otévtes els ™y (1) Tds Tipds TGV X, v, T elplokopev THY oyéolv

800000. 00 — o 1,045, Abovres airmiy dos Tpos o eUplowopev
' ~800000(1,04°—1)
*= 0041088

“Yohoyllopev &v mpwTols v BUvapiv 1,04% kai dxohoUbos
eUplowopev 81 T@V Aoyaplbuwy a=4 193 636,3 Sporyuds.

3ov. Elg néoa & EEopAeirar davetov 2 000 000 Spayuiv peé
xpewivoiov 130 000 Spayudv dtav T émiroxiov elvar 39 ;

"Exopev a=2 000 000, x=130.000, T=0,03. ’AvrikabioTévTeg
T&s Tipds TouTos els v (1) eUplokopev :

130 000- “=" = 2 000 000-1,03"

"Ex Tawrtns éxopev : 130 000-1,03v —130 000=0,03-2 000 000-1,03
7 1,037 . (130 000—0,03.2 000 000)=130 000

130 000 13
Kai 1,03“ = W = 7‘
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NapPavovtes Tous AoyopifBuous TV SUo fowv peAddy Exouey :
v-Aoyl,03=hoy13—Aoy7 § 0,01284v=1,11394-0,84510 — 0,26884, éx
This émolas eUpiokouey v=20,937 #rn. *Hror 7 2£opAnais O yivn petd
21 &, GAN’ 1) TedeuTada 8dais B elvon kord T1 HIKpOTEPO TGV GAAWVY.
A var elpeopey T eikoo v TpcoTnY 8d01Y, eUpickouEy TETOY yiveTan
TO S&veiov T@v 2 000 000 Spy. el 21 Ern, SnAadh To 2 000 000-1,032
8px., 70 omoiov looUren pt 3720 590 Spy., dxoAoubus eUplokopey
6T al 8doeis ek 130 000 Bpx. &xdoTn els TO Téhos Tol 210U ETous
yivovran 130000 021 1,03 = 3507 945 Bpx. H Biagopa
3720 590--3 597 945 Spy. = 122 645 Spy. TapioTAvEl THY TEAeU-
Taiav oo,

DepoBrApata

618. "Eumopds Tig kataBéter els Thy &pyfv éxkdaTou Erous 350 000 py. éx
TEV Kepblov alTou els Ty Tpdreday i dvartokiopdy ko Etos 49, Méow B AdPn
els 76 Téhos ToU elkoaTol Etous &mo THs TS KaTadiorws

619. Katabérer Tis xar’ Etos pé ovuvleTov Tékov 10000 Spy. mLos 5%.
Merd méoov ypovov B& AdPn 130000 8py. ;

620. ‘H &iarpopn) kai T& E€oba TdY omouby TéKVOU KaTeypagovto Umd Tou
mwaTpds Tou els TO TéAos ikdoTou Etous, dvripxovto 8¢ kaTa pécov Spov 20 000
Bpx. Ernoics. lMooa 6& byivovrto alrd petd 3 #rm, édv &vetokilovto Kot ETOS TPOS
3,5%;

621. Moamip Tis &mokThoas kopny BéAer va kaTadéTn kat' E1os ooy T1 (-
proptvoy 61" abmy, Tva abTé dvarokgopeva kaT’ ETos Tpos 5% yivour perd 21 £tn)
250 000 Bpy. Tléon Tpémer v& elvan ) étnoia karddeors ;

622. Tléoov elvon 16 YpewAUoiov, &i1& ToU dmoiou EEopheitan xptos 100 000
Bpx. dvaroxiGopevoy ko' Eros Tpds 49, & wAnpdveTan &Y trnoiwv Séoewv ;

623. Xptos tfopheitan 81’ fowv Ernoiwy Booewy tvrds 30 Etév, Tldgoy fiTo T
dpyikdv kepdhatoy, &y kabepia Bdors elvan 318 000 Bpyx. kai TO EmiTériov 4,5%;

624. "Epmopds Tis é5aveiofn 45 000 000 &py. &VaTOKION® KaT’ ETos 5%,
"Eéqv mAnpovn drficiov xpewAvoiov 3 000 000 Spy., wetd oo €t 0& tEopAndi
TO ¥ptos alrou ;

625. *H t669Anais xptous mpémer va yivy els 20 £t ypecohuTixds., KaBepia
8601 (Emnoia) 6& elvan 46 130 Spy. O& dpyion 8¢ 1 TANpwun petd 1o Sov
£1og &o ToU Savelou. Tléoov elvan 16 dpyikés BaveloBiv Troody, &v TO tiritdriov
elven 4,5% ;

626. Kpdros 8aveion moodv i mwpos 3,75%. ‘H XpewAuTikn E§dpAnais Tou
Gpyeton 3 £ petd THY oUvayiv ToU Savefou kai B¢ TAnpavetar 158 800 000 Spy.
tmofws &mi 10 &m. Méoov Ao 16 Baveiohév moody ;

20
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627. Xptos t§ 1,5 éxaroppupiou Bpy. Trpémel v £EopAndi &1& 15 fowy ETT)-
oicv Saveiwv &pyopéveov 5 Etn petd Ty abvayiy Tol Saveiou. Tldoov 8& elva
TO XpEwAUotov, &v TO émTékiov elvan 3,759 ;

628. Tlpds moiov #mitékiov Trpémer i EEopAtion TIS XpEwAUTIKGS Sdveioy
20000000 &py. &1& 16 Ernoiwv Sdoewv € 1780300 Bpy. ExdoTny ;

CAvrikabioTédvTes el THv eUpebeioav Eflowaty eUpioxopey

T 1 20000000
T A" T 1780300 2

‘H Elowais ol mepiéxer Tov &yvwoTov T els Tov 170v PoBudy. Ak TodTo 1
Aots aTiis Bév elven yvwoth ked katagedyopey el Tpooeyyioes. T wpdtov pé-
Aos Tiis Efiocooews B elvon peyadTepov, doov T T elven mikpdTepoy. "Edv dvri-
karooTod) TO T pé wikpdTEpOY EpiBudY THs GnToupévns Tinfis Tou, T EfcrySpevoy
520,000 000

1 780 300
Bttovres m.x. T=0,04 eUpiokopev

6,”10_4(1_17(;@) = (1~ ggm) 25 = 11,6523

tvd & ToU Beuttpou pédous Tiis (1) evploxopey 11,234, OtTopev Ao Thpa
T=0,045 émerra 1=0,0475 x.0.x. TpoywpoUvTES Tpooeyyifopey TepioodTepor Tpds
™V &nTouptvny Ty ToU ).

629. Karéeot mis bml 5 ouvexdi & mpos 4% els v dpxnv ixdoToy Ertous
moody T kal elotwpatey &€ En perd THY karaPoriv Tiis TeAeuTalas kerrabioecs
20 000 000 Bpx. TMdon fito ) wkarddecis ;

630. Karabérer Tis els v dpynyv éxdoTou Erous 1250 000 Spy. ¢l 7 Em
Tpds 6%. Tl roodv 84 eloTrphén els Té TéAos ToU Bobexdrou &Tous &mro Tiis wphTNS
korrodiaecs ;

631. Tipds moiov tmtékiov kT Emfionan karabéoers 6 1 000 000 Spy. ExdoTn
émoTerouy Troody 102000000 Spayué ;

632. Téoan karabéoes £€ 1 000 000 8py., ol drroicn yivovten els 16 TéAos Ekd-
aTov Etous, drrantoUvTal, Tver droTeAea®iy oody 2 457 839 000 8px. ToU fmiTokiou

B& elvan peyodiTepov To

1
60’1’05 5 —2'—% H

633. Aaiotren Tis vér elopdly petd 5 Ern oody 10 000 000 Spyx. "Avtl ToU-
Tou EmBupel vd elorpdén els 16 TEAOS EkéoTou TGV 5 Erddy TO atrd TAVTOTE TToTdV.
TToiov elvan Té Trogdy, 1o dtroiov B elopdTm ToU EmiTokiou Svros 5% ;

634. "Ogefrer Tis 15 000 000 Spy. TAnpwTias THv Inv *louriou 1949, Né &vri-
xaraoTadi] f Umoxpéwors alin pé Tpels &AAas pds foas GAAAas TANpwTéas
v Inv “lovAfou 1950, 1951, kal 1952 (Emitékiov 6%).

635.Mé wéoas Efapnvialas xpecohuTikgs béoers B EEopAndi Baveov 20 000 000
Bpx. tav & duaTokiopds yiverar Tpds 3% ke’ Efaunviay, T& 5E XpewAvoiov elvan
1000 000 5py. ;

636. Zuviige g Sdverov ypewAuTidy 25 000 000 Bpy. Tpds 7% tEogAnTéov
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Evros 8 Erdov. Tpels pijvas et Ty kardBeoty THS TEUTITNS YpewAuTIkfs Sdoecos
B&er v& EfopArion ToUTo Ef GAcKAfipou. Tléoa mpémer v kaTafdAn ;

637. ’Edavelatn Tis Tov 'Ampidioy 1942 ooy 20 008 000 Spx. EopAnTéov Evrdg
20 tréov mpos 6%, KataPdhhwy kavovikdys Té péypt Tou 1950 XPEWAUO 1 ETTIBUpET
Thv Inv *OxtePplou 1950 véx EfopAtion T6 yptos Tou TeAeicws. Ti roody B X Pt ;

638. Mi& méowv ¥pewAuTikdy Booewy EfopAeitan Baveroy 100 000 000 Bpx.,
&rav T Emitdkiov elvan 7%, Siariferan B Ermoiess XpewAUoiov 10 000 000 &py. ;

639. Tlpds molov &mrrékiov Séveov 250 000 000 Bpy. éEopheitan dvrds 15
trév B Etnoiwy Ypewduoiwy 24 553 000 Spaypdv ;

640. ‘Etaipeic mig Bivoron v SiabbTy k TV kepSdv  adTiis 10 000 000,
Tolov kepdAatov SUvatar v davelotj SiabéTouoa ¢rl elkocaeTiav TO &vw Troody
81& ypewhloiov Tol Baveiou Tol Emitokiou Swros 5% ;

641. Elomparren Tig i picv mevtastiaw kal els 6 péoov tkéaTou ETous 210 000
Bpoypddv avfovouévou Tol Togol ToUTou &md Erous els ETos Kot T.59%
(Gvev dvarokiopoy ). Kord Thv émopbvny  mevtastiow eloTpdTTel Ouoiws  TO
TponyoUuevoy Togdv 210 000 Spx. nuEnuévor katd Té  TpiTov aUTol, Evid
&md mevraetias els mevtaetiav EaxoAoubel 1) atifnols Tou ToooU kaTd T TpiToV
ToU dpymol kai katd 7,5% Ermofws (&veu dvatokioped ). Tléoov 0 elopdén els
TO TEhos Tiis Ing, 205, 3ns, 4ng mevraetios, &v Avetokileto kot Erog mpds 5% ;

NeplAngic nepieyopévwy kegahalou VIII.

‘Optopdg dpBuntixils mpobddouv ( alifovon, pdivousa Tpdodos,
&v 7 Bagopa fj & Adyos avrriis w ) 07 ¢ 0). ‘O vioaTds Spos T=
=a+(v—1)w (a=mpdTos, w | Siagopd). ‘H mwpdodos dpileTa, &v
Boffj 6 mpdTos Spos kai 7 Siagopd.

‘Opiouds moapeuPoriis v Spwv &pBunTikiis mpodSou petaly &-
p1BuGY o, B. *Exopev w,=(P—a) : (v+1), &v w, elvaa 1 Slapopd Tiis
TpodBov. ‘1816Ts T&Y Spwv &piBunTikfis Tpoddou a, By Vi ermin,
elvan a+T = P+A = y+k....

“Abpolopa = T@V Spwv &pifunTikfis TpodSou Z=(a+T)v:2
A Z=[2a+ (v—1)w]v :2.

‘Opropdg yewperpunijs mpoddou (drmoAiTws alifovoa 7 g¢bi-
vouoa, &v & Adyos w elvan |w| ) 1 f (1).

‘O viooTds dpos T= aw’}, a & mpdTos 6pos, w O Adyos.

"Av a, B, ¥,..., X, A, T elven YEWUETPIKT) Tpdodos pt Adyov w,
elhvan B2 =y, PA = yk = a.

TapeuPor) v Spwv yewpetpikiis TpodSou peTay Suo &p1Bpddv
v+1

&, . *H oxnuamifoptvn mpdodos & Exn Adyor w, = VP : o
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"Afpoiopa v Opwv YEWPETPIKTS TPodSou «, ﬁ y, K Ky T TO

I=(aw’'—a): (w—=1)= (Two—a): (w—1)= 1 s 1—_w
Z 1dV épmv pbivovons yewpeTpikfis TpodSou (ué &mreipov TATIBos Spov)
S

13

‘Opiopdg appoviniis mpodbou (&v ol &vrioTpogor Tév Spav
s &moTeAolv &pifunTikny Tpdodov).

‘Opropdg AoyapiBpov &piBpob wg mpog PBaowv 10 §j Tov dpr-

*Abpoiopa

Bpov e(c=l+ % + % + 1‘7}'27-3' +... ) ‘O e glvon &oUpperpos kai
UrrepPormikds  (kaBods kol & 1w=3,141...)

1BiéTnTes TV Aoyoplbpwv. M&s &pibuds A Y 0 Exet Aoydpib-
Hov GeTikdv peév, &v A ) 1, &pvnmikov 8¢, &v A {1 (&pvnTikds &pifuos
S¢v Exel AoydpiBuov TrporypaTikdy ).

Aoy (A‘B)=MAoyA+royB, Aoy (A:B)=hoyA—AoyB, Aoy (AY )=vioyA.

XapaktnpioTikov AoyapiBuou. Tpomwd dpwnTikolU els év péper
&pvnTIKOY.

Al 4 mpaleis ut &pibuols v péper &pvnmikolUs. AoyapiBuixol
mivokes, ¥pfiols oitddv. "Eappoyai Tév AoyapiBucwv. *AAAoyT) Tiis
Pdoews ouoThpaTos Aoyapibucwv.

‘Oplopdg énbetiniv EElowaoewy (al dmoiocn Eyouv d&yvdoTous
el Tous ExkBéTos Suvdpewv ). Avois EkBeTik@v EElodoEwy.

2vothuata éxfetikdv Efiowoewy kal Algels albTdov.

‘Opiopds AoyaplBuixijs €Etowoewg Avoels Aoyapibuikdv &€i-
TWOEWV.,

‘Opiopds Tob &vatoxiopod. ’Afla T xepodaiou a dvaroxilo-
pevou i v ETn Z=a(l4-T)Y, T=TOK0S &S povados els plav ypovikiv
povddea. EUpeois ') Tol 2, B') 10U «, ¥') ToU v (mepimrwots kel
fv 1O v Btv elvan dwéponos, &Te EpappdleTon & TUTTOS

Z=a(l+T)¥ - (14nT: 360).
Teplmrrwois &varokiopol kad’ ﬁ&aunvfuu T;=}/1TT—1, TEPITITCo-

o015 &uorrokiopolU kard Tpipnviay T, = }/1—}— 1

‘Oplowdg mpoPinudrwy lowv xuraﬁéaewv. TeAun &éla 2
fowv katoBéoewv a perd v & Z=(14+T)a[ (14+7)" —1]:7(&v 7
txdoToTe kotdBeois ylveton el THv &pxniv Tiis Xpovikils Hovddos )
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= Ex[ A+ TV =177 (& A KotdBeots yivetan els To TEAOS THg
XPOVIKTs povddos ).

l Opiopds ypewdveiag. Tumos eUptoEws ToU ypewAuciou x
Evm', x[(l4+T)y—1]:7 afl+ )

n ye‘vmm'repov x[(1+ T)v=*+1-]1 ] : r=a(l + T)Y, &v 1) TpwTH KaTa-
Bo?\nmxpe‘co?\ucnou YiveTan k TN petd Thv ouvayiv ToU Savelou o
mogoU Bia v ETn (V) k) pE T TéKOV LS Hovados els THY povdda Toy
Xpévou.
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KEDPAAAION 1X

A’. IAIOTHTEZ TQN AIIOAYTQN TIMOQN EXETIKON
( HIPATMATIKQN ) APIOMQN

§ 229. ‘Q5 yvwoTdy, &v elvor a ) 0, i a=0 EXouEV |al=a, £vGd
& a (0, la|=—c. TLy. [15]=15, |6 =6, |0]=0.

A& Tas &roAUTous Tipds ( TTpary pocTiKGS Y ) &p1Bpddy Eyopev T
£6fs iB16TnTOs :

In. "Eore m.x. 6 —12, *Exopev |—12|=12=|12|. *Emions |-7|=
1=[7|. Tevikéss, &v « elvon oyeTikds &piBuds, Exopey |—ar|=|al.

20v. "Eotw Y. 6 15. "Eyopev |15/=15, & —|15|=—15. *ANN’
elvan —15 ( 15 =[15|, &pa —|15| ( |15], ev@ |0|=0=—|0|. ’Ev ytvel
Exouev Aoimov —|of £ a - |af.

3n. "Eotw m.x. fi 3] { |6]. Taporrnpotpey & —|6|=—6, —|6|=
—6 (3 ([6/=6. *Oupofws [-5|=[5/=5 xai —|=5|=—|5|=-5 {|5|=5,
fro1—[-5|==5(5.’Ev yéve1, &v elven |a <|Bl, 8& Exoouev—|B| £ o «|B|
Ao ék Tis |a| £ || eUpioxopev (TroAAaTAaI&loVTES T PEAT) TS
gl —1), —o| x —|Bl., fiTon —IBl 2 —la| < a 2 |a] (kaT& THY 2av
BiomTa ) kal —|B| £ —ja| £ a . |qf 2Bl (£ Umobéoews ), fitor
—IPlz @ <|Bl. Kod dvnioTpéees, &v ioxin o, 0 Exwpev |af £ |P).

TL.X. elven —|—8] (3¢ |-8| i —8 ( —3 ( 8 kal |-3] ( |-8| A 3¢ 8.

1. ATIOAYTOZ TIMH AOPOIZMATOXE APIOMSQN

a’) "Eotw, 6T InTeitan 7 [54-8|. "Exomev |54-8|=|13|=13=
5+4-8=5|+8|. *Eorw 1 |—15—6|. *Exouev |[=15—6|=]-21|=]21|=
21=15+-6=|-15/4+|-6[. "Eorw 1 |—20+8|. “Exouev |-20-48|=
12| = 12| = 12 ( 2048 = |-20|4-8], fiTor [~20-+8] { |~20/+|8|.

"Av a, B elven dpdonpol, Exouev |ot-Bl=|a|+|Bl. Abm, ik
T elpeov ToU a+-P, mpoobéTopey Tos &oAUTOUS TINAS TRV o, P
K.T.A., flTo1:
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*H dnéAutog Tipd) 10b a4 ioobra pe 16 &bpotopa TV dmo-
AVTOV TIwdGY TOV o xai B, dv elvat opéamn oL,

"Av a, B elvor étepdonpor, Exopcy la+PBl (|| + [Bl. AidTi, Sick
™V elpeov ToU of-B, B dpouptowpey GO THY peyadutépoy #x
TRV GTMOAUTWV TIWGV T&V a, P ThY HIKpOTEPQY alT@y K.T.A. GoTe :

‘H dnéiutog tipd Tod &bpoicpatog elvar puxporépa Toh &-
Bpoiopatog T@V dmoAbTwy TIRdY TGV npoobetéwy, dv elvar é-
Tepdanpot.

"Hror yevikéss EXOHEY :

"Av oi a, B elvar npaypatinoi, éxopev |atB| - |+ B,
v pév ioémita 8 dpoodpoug (7 0), ™v 8¢ avicdmra &’
€Tepooypoug npocBetéouns.

‘Ouolws eUpiokopey, & :

|+ +-...4ay | < |oul4|ae|+...4 ey |.

Thv oy iSi16TTar Serxwopsy kad s EEfs :

“Exouev -la] £ o 2 |«

‘Emions Exopev —|Bl< P <|Bl. M¢ T TpooBeTty ToUTwY KaTd
HEAN eUpiokopey —|af|—|B| co+PB < ||+ P
fi —(lal+B) co+Plal+|Bl, Emoptves elvar kad

loat-Blel [al+ Bl |=|al+|Bl, BnAcdh |a+tp < o+ Bl

B’) Oa& SelEwpev 8t : |atP| | |a|—|B] |. *Exopev :
lol=lo+P+(=P)I=| (a+P)+(—B)| £ latBl+|—B |=|o+BI+|B],
fitor |af < la+Bl+ (B, Emonbvaos |al—(B| . |oa+Bl.

‘Oofes Exouev [B]= [B-+at(—a)| £ at-Bl-+|—af=|a+Bl4|o]
kel [Bl—lalot+Bl, dpa —(jal—(B])] £ |atB].

‘Ev yéver dormov  Eyopev |o+-B| | |«|—|B| |. ’Emions &xouev
ja—Bl=la-+(~B)I | lol—1—B |=| lol—IB] | (Everex Tiis Tpomyouptvns
oxéoews ), fitor la—Pl N | lal—Ip! I, "Qoe YEVIKGDS  Eyopey

kBl > | [t—IBl .
Y") "Av elvou | x—{| ( a, [$p—w|(a 04 delEwpev 8t | x—w| ( 2a.

A1dT1 peTd TV TpdoBeETIV TGV Bobelodiv GVICOTATWY KT PéAT)
eUpiokopev|x—y|+ [w—e| ¢ 2c. ANV’ elven [x—o|=|(x—y) + (y—w)|
<Xyl y—| { 2q, firor |x—awj ( 2a.

‘Otav xpnoipomololpey THv iBiotnTa alrrfiy, Aéyopev ouvh-
B, &m1 &rodelpopev TOV Wk TGV x, Y, @ petall TéY Sobeioddv &ui-
gOTT|TWV.
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2. ATIOAYTOE TIMH I'INOMENOY APISMON

"Exouev |8 - 7|=|56|=8 - 7=|8||7|. ’Emions |-5- O|=|—45|=45=
5.9=|-5|-19|.

Ev yéver |a-Bl|=|al-|B|, 8161 olowdfioTe kai &v elven ol oXETIKOL
&piBpot o, P (dudonuor fi Erepdanuor), Bi& va elpwpey TO Y1vopEvOY
Tev, 84 eUPWHEV TO YIVOUEVOY TGV &TOAUTWY TIUGY TV 4, P K.TA,,
flTon :

‘H éméAvrtog Tipl yivopévou icobral peé td yivéuevov tdv
dmoliTwY TIROY TOV TapAYOVTWY.

3. AIOAYTOZ TIMH ITHAIKOY AYO API@MOQN
= | o ¢ : 5 a | ol
Eorw ha—‘ Oa Beifwpev, OT }? =g =|a| : |Bl, (B #0).

£ =0, Eyopey a=P-w, |a| = [P @] = [P| - |w]|

p
‘Erropéveds |w| = %,ﬁw |ig‘ = E’Bi — |af : PI.

AioTy, &v Tebi)

4. ATIOAYTOZ TIMH AYNAMEQZ APIOMOY

“Eorte, 6T Exouev |alVl|, dmou v dxépanos ([v] ) 0).

“Exopev alV'=ca..0, |al|=|ca..al=|al|al..|of=|a] Y.

"Av Eyoopev [oV|, B elvan [o V= |a| VL A1oT elvan a— IV = c%,
|
[alvi] eVl

B'. IIEPI AKOAOYOIAZ APIOMEN

1u—lvi1 — = Lqi“““‘f ﬁTOI [q—l"il = |Q;|—|"'|

OPIZMOI

§ 230. o) Tuyaior &piBuoi m.y. of 3, =5, =6, 12, 7, %r
fxaoTos TGV Omoiwv dvTioToryel els Eva dpilbpoy Tis guoikils oelpas
T6v &pidpdv 1, 2, 3, 4..., Aéyouev 6T &mroTeholv piav &xorovbiav &-
p1Buév. Zuvhbws EkaoTos TV Si15opévv &piBpddy &rd Tol Seutépou
kol &Efs ylveTan &md TOV TponyoUpevoy Tou KoT& TIva Gpiopévov

Tpdmov Y. ol 1,—:13—, —;—, —_1’—,
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Awd Todto dxodovBia dplbudv xaAeitar Té obvohov dpt-
Budv dvriotoryovvtwy elg Tovg dpbuods 1, 2, 3, . . ., &aatog
Gy dmolwy ( &md Tod B’ xal éEfig ) yiveral éx Tol mponyoupé-
vou Tou xaTd Tiva Wptopévoy TPOTOV.

Ol &mroteholvtes THY dxohoubiav &pifpol AéyovTan xai Spor Tis
droAovlios.

B’) *Axohoubic Tis &piBuddv AéyeTal TemEpAOiLEVOL nAnBoug
| memepaopévn pév, &v &moTeAfiTon &mo TeTEpaouévoy TATBos &~
pwv, dmépavrog &¢, &v &g Tovta drépaiov (BeTikdy dpibpov) dvti-
oroixi els ToioUTos THs dxohoubias, OTe alrrn Eyer &meipov AR bos
Spwv.

MopioTévopey oUPPoAIkdds Thv dxohouBiav pé (X, Xz, Xa.,) 0
ué (x, ) xad Abyopev: 7 dxohoubia T@v dpifuddy fi T&V dpwy X, ,
&mou umaTiBetan &m To v=1, 2, 3,... Tl.x. 7 dxohouBia TV Spuov

(xy)= (_l-)elvc!l (érav v=1, 2, 3,..J 01, %, %,..., —‘1)—,... C1)

*H dxohoubla &V Spwv ( x, ) = (2 ) elvon 7 21, 22, 28,.. v (29
"Edw Exwyev (x\,):(‘ : ), ol &pot Tijs dxoAoullias elvan
ST R LI 1T St S IR . <
e i e e T S (3)

'E&v Exwopey (x\,)=((‘livml), ol &pot Tiis dxoloubias elvan

(=1)1—1 (—1)2—1 (=1)3—1 (_.[)4—1 (_1)5-—1 §
4 Ty > 4 fiTol ol
1 1 1 1
S e Rl ol T i (4)
Eav elvan (x, ) = (—v), oi &épor Tis dxoloubias elven
-1, =2, =3, 4,... (5)

‘H dxohoubia TédY Spwv (X ) ._( s ) &moTeleiTal €k TGV
L+ (+5) (1 5),

1
v
. - ) 64 625
fitol &k TGV 2, T 3T aagr (6)

y') *Axohoubia Tis AéyeTal mepLupLopévn, &v 1) &moAUTOS TIUT
Ex&oTou T&Y Spwv s elvon pikpoTépa fi Tom &piBuol Tives (A ) 0),
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Aol &v elvan | Xy | 2 A A —A £ Xy £ A, &Te 0 A xaneiTal PPayLOg
fi pdypa TGOV &TTOAUTOV TIPGY TGV Spwy Tiis dxohoubias.

Eqv Utrdpyn &pifuds Tis A, ToroUTos, GoTe v& Eywpev A, Xy,
& A, kaheital &ploTepdg T TPOG TR MATW PPaypog TS dxoAou-
Bias (x, ), Ev@d &v Umapxn &pi1Buods Tis Ag, TOIOUTOS, GOTE va elvan
Xy = Asy, O A, kaheiton 8€ELdg T mpodg Ta dvw ppaypog ThS GKo-
Aoubias.

My. & v (1) Exouev 1; (1, firor 1) 1 elvon @porypds auTiis

mpos T& &uw @porypds TauTng elvan Kai TGS Gpifpds k) 1. Al Ty
(2) Exouev 22" kai elvan olrn TEpiopIopEVT TPds TA APIOTEPCL.
1(_1)\#-1

= ‘%—ll ~ 1 kad elvar aUTn TEpLwpLopE-

M Thv (4) Exouev
vm Tpds T& Befid. M THy (5) Exopev —v £ —1, 16 8 —1 elvan
PparyHds TaUTNg TPOS TA &vew.

5') *Axohoubia Tis (X, ) AéyeTal povotévwe abBovsa fi @Bi-
vouvow, tav Six mdvTas ToUs Opous aUThls EXWHEV Xy £ Xyt 1
Xy 2 Xyp g GuTioTolyws. OUTS K TEY QUWTEPW axohoutéov 1) pev (2)
elvar povoTdves atfouoa, &6 elvar oy 2 (2%, f 2*( 2. 27 2v (

2vH1 ) & (1) elvon povoTtdvws ebivovoy, Ere1dn elvan —i— » van'

Hagarijpnoes. 1n. "Akohoubia Tis (xy ), &ix T omrolav 1) Biax-
@opd (xv+1—x, ) elvar oTadepx A # O, elven &p1BunTikh)  TPOOdOS,
atifouoa ptv, &v A ) 0, eBlvouca 8¢, &v elvan A (0. Thyx. 7 5+ 3,
543-2,..., (543-v),... EXEl A=Xp1—Xy = 543(w+1)—(5+3v)=3.

2a. *AxorouBia Tig &piBpcv BeTikddv (X, ), Bix THv dmolav Exo-

pev TrnAikov x—‘:l oTafepdy = w #1, elvon yewpeTpiki mpoodos, ad-

Eovaa wtv, & |o] ) 1, @Bivovea 8, & o] ( 1. TLy. i 5 ng

. 6 6
elvan yewp. mpdodos glivouoa Exouaa w = 50t 5y =

.

M],...

2. IOTE MIA AKOAOYOIA API6GMQN TEINEI IPOX TO MHAEN

Ll—ll
10 ' 100

§ 231. o') "Eorw 17 &mépavros dxoroubia ('IIW)
1

1000
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"Eqv Bobtvros oloubfimote &piBpod, m.y. 0,0000001 Buvdpeba v
elpwpev Spov Tis dkohoubias, woTe EkaoTos TOV Eropéveoy Tou (G-
Tefpeov el TATBos ) va elven drmoAlrTaos pikpdTEpos oloudtfiroTe Bo-
Bévros &piBuol .. ToU 0,0000001 — ¢, Téve Abyowev T i (g )

g 7 s & 1 = 1
Tefver els 7O 0 kai oupPolilopev ToUTO OUTWS ( v )—> 07 op( iov )

=0. Tpd&yportt EkaoTos TV Spwv PETA Tov 0,0000001, of 0,00000001,
0, 000 000 001, ... elvon pikpdTEpOs ToU € kol oUTws EXOuEY éT

(1) —0noe(55)=0

sE g < ; [ L O e sle e Teg L o
Etmrions 1 &xoAoubia (*——‘;——) =1, - 7 3 i 5
(Bixv=1,2,3,..) Teivel elg TO pndév, Bromi &v T.X. € = S_?([)_O' 7 &woAu-

5 iy 1 1 el
TO§ TIUT EKEOTOU TEV QPWV 557’ —gas ' elvan pikpoTépar ToU 500

"Ev yéver Aéyopev, 6T amépavtog éxolovbia &pibpddv (%)
— 0 # ¥xer dprov T 0. &v Bobévros oloudnmote &piBuol & » 0,
(doovBfiTroTe MikpoU) Suvépedo v elpopev &AAov n ) 0 kol ke~
pOIOV TOIOUTOV, GOOTE V& EXWMEV |Xy | (& [Xq 41 (& |Xng+2| (& fiTor
|x, | (&€ B1&x wGoav dkepaiav TipHY TOU v > T -

A A ATTE 3 i -
p) “Eorw N &mépavros droAoubia (x, ) = (\(’+ l))2 1

" il 1 1
fiton ) 5! 5! @
“Av 806 € ) 0 kai B6Acopey va elvaa | xy | { €, &prel vax elpoopey TO v,

G (R ORI 4 vk 1) o

OOTE VA& EYWMEY |Xx, |=

Ko v ) 1

l —
Ve

— —1 B Eywpev | x, | (€

"Qore Si1d Tipds dxepaias ToU v ) ..Vl
B

kol émropéveos 1) Sobeioa dkoloubia Telver els T 0 7} Exer Spiov 16 0.

Y') Aéyouev 6T dnépavrog dxorovBio pBpdv x, Teiver 7 &-
xe€t 8ptov Td dmetpov kai omueidvopey ToUTo pE (X, )—roofj op (Xy )
—o0, &v SoBtvros oloudnmoTe &pifpol M ) 0 ( doovdroTe peydiou )
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Suvaueba va elpowuey &AAov dxépaiov Hu ) 0 Tololrov, dote &1&
v) Hu v& éxwpev x, ) M.

TLx. ) dxodoubic 1, 2, 3, 4,... Telvel els 70 co. A1dT1I &V B8
M=315 687, &xouev H = 315688 kai 51& v ) 315688 elven of 315688,
315689... } 315687 fito1 # dxohoubia (x, )— o0 § op( X, ) = oc

Néyopev &1 axodovbia Tig dpiBudv ( x, ) Teivel § 8ti Exel
dplov dplBudv Gplopévov A, v 1) dkoroubia (x, — A )— 0.

TT.x. 1) &xohoubia ( x, )= Hv-l (Gav=1,2,3,..) Telver eis Thv 1.
o i h 1 : % 1
AidTi 1) droloubia ( v-l— -1 ) — 0. Tlpérypart Exopev ( H; -1 )
1 e 1 g l
= — xal 1 (-—\;—) — 0, &pax (%) — 1.
‘H dxohoubia 52L: 5 —;—: B o Exer Spov TO 5. Awom

2v

| dxohoudia 5 - =5, 5 —5,..., 5 25 —Bree 01

1 1

*-2—1 Tl

1
v
- Exel Sprov 1o 0.

Opolexs 1) dxohoudiar —11, —11 -+ =11 21 —11 2 tye

Gpiov & —12. b fy —11~(-12), —11-- —(=12), —11 2 —

1 x “ A
e ExEl Sprov T 0.

| —

(—12), oy 1, —»

3. IAIOTHTEZ TQN AKOAOQOY®OIQN

a’) 'Eqv 7 dmrépavros diohoubla dpiBudv ( x, )— 0, TETE §)
[xy |0 kai &vTioTpoQws. ToUro Emeton & Tol dpiopol, kaf’ &y 1
dxoArovlia ( x, )— 0.

B') 'E&v 1 dxorouBia ( x, )—0 TéTE - (%)h’oo

"Eotw &pibuds M ) 0 (doovBrimoTte ueydhos ). Abyopev ST U-
Tapxer &piBuos nm) 0 BeTikds dwépaios, doTe ik nm Y0 v elven

> M. Tlpdrypari, &pol (xy ) — 0. Urrdpyer &pibpds nm ) 0, choTe &v

s
Xv

1
|xv |

V) nm, v& Exwpey |x, | { %, Gpa elvan kad M:x, | (1, § M(
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AnAadn Si1& v ) nm EXOMEV | ‘1;‘1 Y M. OUtos, f) pév drohouBia

| S TN “Rs £ vy o
Q,E.g.mw.ww)_*o,q 5t (1, 4, 9, 16,...1%,..) — co.

> 2 . Vo » £ 1
EukoAws &mobeikvietan Kai &1, v op(x, ) =oo, 1 ( =
Xy

)A¢a
Eav (x, ) — 0, kai (Ax, ) — 0, &v A oTobepd moodTns. Ao,
&pol |x, | { € Bi& v ) n, & elven Ax, | = [Al:]x, | ( [A]-€, TO BE |A|-€ BO-
varal va yivn doovdrmoTe mikpoy, oTav yivetar T £ Soov BEAopev
pikpov, fitor (Ax, ) — 0.
y') ’Eqv o dxodouBiar (x, ) — O flop(x, )=0, (x'v)—0 1
op(x'y, ) =0, 6& elvan :
lov. (x, +x'y)—0 fj op(x, + x'v)=0.
200 (% — X5 ) —0 0 oplx, —xy )=
3ov. (x, -+ Xy )—0 f op(x, - x',)=0.
lov. AwdTi, &v Bbowpev x, + x'y = W, , 0& Exwpev Tpogavdds
Iy | =|x, + X'y | 2 |xy | + | X'y |. "E&v 808} &p1Buos )0, B elven kad
;— } 0, Buvduebo Bt v elpwuey dv Eva &piBrdv 1), ) 0, me ) 0, cooTe
Ve EYOHEY [X, | % B v ) My kad [x'y | € ;- Bix v ) ng, agol (x, )— 0
ki (x'y ) — 0. "Av TopaoTabij pe n 6 HEYOAUTEPOS TV T, T, O&

Exoney B1& v N 1O lyy |l Xy [HIXY [ 5 + 5 =& fiTot [y, |0,
&nAadn (xy + x'y ) — 0.

20v. ’Emaidf elven |x, —x'y | =[xy + (X'v) l2lxy [+ X' |=
Ixy |41y |, ATor |x, — X'y | 2 |%y |41 X'y [ &, EmeTon ST kal (x) X'y )
—0f op (xy—x'y)=0.

3ov. TTpogavéds Exoper X, -X'y | =[xy | - X'y |, xai &v &) O elvon kad
ye »0. *Av Aormdv Sobévros ToU &) 0 ebpeBolv of M1 )0, na ) 0
Totolrror, doTe v& elven |x, [{ Y& Bix v)my, kad|x'y [{ Ve B v ),
TO B8 1 TAPIOT&VT) TOV PEYCAUTEPOY EK TV T3, Mg, O& Exwpey Bix v
T |x, [{VE xa |X'y (Ve "Apaxxal | xy || X'y |{ Ve - Ye ==

‘Erropéveos elvan |x, |- | x'y | (g fyror Exopev (x,-x'y, ) — 0 f
op (x,-x',) =0
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1 1 1 1

ot gy ¢ 1 :
TI.x. &v Exwuer Tag axoAoubBias 1, Tt e Ry e

—2!3—,... —217, txdon TV Smolwy Tefver es To 0, ToTe 7 (li- _I_) ,

(o) (b ekl (ba ) st s e o

[38]

=~

yov - TEfvouv el 1o 0.

‘Aoxfoetrg

642. N& elpedf) els karcitepos pporypds Tis dxohoubias 1, 3,9,27,..3v .,
Ymépxe memepacyivos dpibuds, doris vk elven QVWTEPOS Pparypds THs droAoubias
TS kal Sioeri ;

643. Al &coloubiar, ai drroian Telvouy els 10 40, Exouv duwTépous pparypoUs ;
Aari ; *H drodouBia —1, +1, =1, +1,...., =1V ,... Teiver TROs &p1Budy Tva

644. N& evpedi :
@) "0 1005 dpos Tfjs dxohoudios 5, 100, [125,.0 w5V
o ¥ 3= g5 27 3v
» » o e E——— ey e I
4L 1FE Vo (=1)v
Ae) 3 v 3
SR CURT ol iy » il g.--..mj,---
645. Alberen 7 dxoroubia 1, —;—. é—,--.. %z,... Né& eUpedT] &piBuds n, date dv

Vo), va Ewpey ;lz; (0,35, *Emrions v& #xcopev % { 0,00001.

646. Aeifare 611, Qv (Xv )—ra flop(xv ) =a, (Axy }—Aa §) op(Axv ) = Aq,
&v A oraBepd TroodTns. Aciforre &1, &v (Xv)=—>afop (xv)=q, x'v) —p

fi (opx'v )= p.
lov) Téte (xv +x'v J—a+P A op (xv +x'v )= opxy +opx’y .
20v.) Elven (xy - X'y )—> ap ) op (v X'y )=ap= opXy -0px'y .

Evd o S N SRR :
3ov) (x'v )-—r- B 7 op (X'v ) B v (Bs£0)
647. Aldetan 7 dxohouBia 6 %, 6 %,..., 6+ ﬁ%l"" Ner elipedi] dpifuds n ) 0
DOTE, &V v X 1, v elven |64 1—’-_:—1 —7| ¢ 0,0025.

648. Tevikdortepov elipete ToV n, &oTe v& elvan | 6 + v_-zf =7 | (e dmou e)0

SoovbijroTe pikpds. Tl ounrepaivee Tepl T peTaPAnTis, 1| dmoia Aoppavel Tag
TIds Tis diodoudias TaUTNS ;

649. AfSovran af dxohoubion Xy=5+4 % kol yu=6— —1—2 Aeiare &
%}

aUTan Teivouv els Tols &p1Bpols 5 kal 6, drav v—-s oo Kol B —> co.
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4. IIEPI OPIOY METABAHTHZ IIOZOTHTOZ

§ 232. ‘Ogiopol. o) ’Edv petoPAnTh ToodTns, EoTw X, Adu-
pavn SioBoyikds s Tiuds ToUg Spous wds &mepdvtou GroAoubiag
&piBpddv (xy ), Aéyouev, 8Ti Spiov Tis x elvan T 0, &v ( x, )—0
op( xy ) =0, onueiddvopey 8¢ Totro pé x—s 01 opx = 0.T.x., &v 1) x Acp-

! A \ 1 Iy \ 1
Bé&vn Tas Tipds 1, s 51-: % i .., ETrE1BN) EIvcn(—i—_)—» 0, Aéyopsy,

0T x — 0 1) opx=0.

P") Aéyouev, éT1 Splov peTaPAnTiis x elvan &piBuds TIs Gpiowé-
vos a, & 1) x Aaupdon B1odoyIKGds G5 TIuds ToUs Spous wds &repdu-
Tou dxohoubias &piBuddv ( x, ) kai 7 (x, — a)—0 f op( x, — & )=0.
2nueicovopey 8¢ Tolro pt (x —a) — 0 ff X — a fj opx = a.

“Av x—0 f) opx = 0, TéTe kai kx—>0 ) op(kx) = 0, dmwouU TO k
elven &pifuds Tis dpiopévog (orafepds ). Adm Stav 7 (x, )— 04
opx =0 kad 7| (xx, )— 0 f op(kx) = 0.

"Ex ToUTtou EmeTtan 811, &v x — a f) opx = q, TO KX — K
op( kx ) = ka, &TToV K TraploTAvEl dplopévov Tivd ( oTadepdy ) &pif-
pov. Aiom 8tav x —a, 10 (x—a)—0 ki k(x—a)—0
(kx —kax ) — 0, &pa kx — kax fj op (KX ) = Ka.

Y') Aéyouev, 11 Spiov petaPAnTiis x elvan T &meipov (oo ),
Qv 1) x AopPavn BiaBoyikdds Tas Tiuds TV Spwv &EPdVTOU GKOAOU-
blas &pbucdy, 1 dmola Telver els 1O &meipov, TO onueivopey B¢ pé
X — oo f) opx = oo elvar Tpogpavis 811, &v x — 0 fi opx =0, 8& Eywo-

il > 1 4 g ol " 1
UEV TO — — 00 T} Op — =09, xad QvTioTpoQws, G = —*o° fi op — =oo,

6& Eycopev kai x — 0 f) opx = 0.

5. IIEPI OPIOY AGPOIZMATOZX, F'INOMENOY, ITHAIKOY, AYNAMEQE,
METABAHTQN IIOZOTHTQN

§ 233. o) ‘EQv x— a fy opx =@, y — P @ opy = P, ToTE
(x+y)—(a+P) A op(x+y)=opx+ opy

Aibm &v x, Kai y, elvon ai dxorouBion TEY TIuédY ToU x Kkad ¥,
Emeidh of (xy —a ) —Oxad (W, —P)—0,kad ) (X, + ¢y —a—P)
— 0, firor Exouev (x + y—a—P) — 0, dpax (x+ ¢ ) — (a+ B )
f) op (x+y) = opy + opx. ‘H 18165 olfrn foyler &1° doaodhmoTe
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PETQPANTAS X, WY, W,... Exovoas Opia, GAN' &Ttav 16 AR Bos alTdv elvan
memepacpévov. Ao &v Excopey Y. TO &Bpoiopa pé &mreipov TAfBos

Trpooﬁeréwv-% 4 % + —)1‘« +..., 6TToU X — oo fj opx = o0, T %
— 0 A op % = 0. "Emropéves TO &bpolopa TGV dmreipewov TO mATiBos
mpoabetéwy B& Ereve Tpds T 0, &v Toyuev 1 1Bi1oTns, Eved TO &Bpor-

opa ToUto ( Tol x cEavopévou Simvexdds ) Slvarral v& AVTIKOTAOTO-
8 Umd Tol % =1

P) "Av x — 0 fj opx =0, ¢y — 0 f} opy =0, 8& Eyxoopev xad
(xy) —0 1) op(xy) = opx - opy. AdT, &pol x — 0,y — 0, v (x, )
xai (g ) elvon ol dxohoubicn Tév TIuGY ToU x kad W, O Teivy EkdoTn
TouTwv els T 0, &pax kal ( x, Wy } — 0, fitor xy — 0 1 op (xy) =
opX * opy.

"Av Exwuev x —a, Y -+ P, omov a, P elvon oTabepai ToodTn TES,
B elvon (xyp) — af ) op (xy)=opx-opy=c-p. Ai6T1, &pol x — «a
kaiy — B, &v (x, ) kal (g, ) elven af dkohoublon TéY TIuGY TGV X,
Y, Baelven (xy —a ) — O kal (yy, —P ) — 0. "Apa kai 1) dxoAouBia
[(x—a) Cyo—P)]—> 0A[(xe iy )= (o )—(Bx, ) + B ]—0.

"Epapudlovres Tdv kavdva mepl dplou &BpolouaTos Eyopev
op(Xy Wy ) + op [~ (apy ) ]+ op [— (Bx, )] + oB = 0.

’Emre18n) 8¢ op (Px, ) = Pa xai op (o, ) = af, EmweTan ST

op (xyyy ) =0oP + afp—aP=aP f op (x, Yy ) =af = opx-opy.

‘H 1816mng olrn mepl 10U yivopévou peTaPAnT&OV TTOCOTHTWY
loyler xai 81& TepioooTépous TapdyovTtas, dAA& TremepaTpévous TO
TAfBos.

Y') Td dpiov ToU trnAlkov 8Uo peTaPAnTdV TocoTITWY &YoU-
oG Opia, looUron pt 16 mnAlkov TolU dpfou TolU SicpeTéou Bid Tol
dpiov ToU Biaupétou (&Tav TO Sprov ToUTou elven # 0 ).

“Eotw dT10opx = a, opy = P (#0). O Sef§wuev 11 op —:; = 2%:; =
% . Ao &v x,, W, elvar drohoubion TGV x, y dvTioTolyws, 6
elvant 0p(x, ) =0, 0p( s )=P ket op(y, —8)=0, &pax |y —B| (e= 5 [B -

"AMG Exouev |y | = B+ (Yo —B)| & IBl-lyy —Pl kol
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v ) B [Bl= = IBl, fitor |y, | ) > Pl ke e { <. OUres, &
Sp18pds ,—;Jslvm (8e€105) pporypds THs drohoubias q_j_
v
ZxnuaTifoper THy Siagpopdy
Xv & Pxv—ayy By —o)—o (yy —B)

v B Pyv Py
Kol Trapornpolpey, & o (&prBunTiis) B(x, —a)—aly, —P) evan
axoAouBior Tefvousa s TS undtv, SioTi op[B(xy —a)—a(y, —B)]=

Pop(xy —a)—cop(y, —B)=0, ékaoTos Bi Spos Tns ToAAaTAao1&{ETON

5 ; | 1 R ; !
QVTIOTOIYWS €T ——— = —. —. 70 omolov elvan WKPdTECOY & -
X By B HIKQOTEPO P
ouevou &pifipol Toﬁl— 2, "Apa glvan o ( -4 —3)— Q kai
Y E B Pler — B

Xv a opxv ., X opx
op —=— e —= T oD — = ——.
Pov ™5 opyv 1 P opy

EUkoAws Bevleton, &1 dv x — o flopx =a, T x#) —s ot
N op(x*) = a# = (opx)H.

"Eotw o) & u dwépmios kol BeTixds. "Exopev x¥ =x-x---x. "Apa
op(x* )=0p(x-x---x):opx-opx---opx:(opx)i‘ =t

B") "Av 6 u elvaa &pUNTIKOS, E0Tw p=—|v|, EYOLEY x—l"lzx—llv— Kad

I3 1 1 ;
op(x—¥l)=op (g:) = op@D) - {epx)Wi =(opx)~M = (opx)¥ —a .

K
Y') "Av 16 1 elvan KhaoporTikgs &p1Buds, Y. p— -;—» BéTopey w=x*,

&1e (UypolvTes T foa els T A Slvaguv) ebploxopey Wr =x*ked op(y* )

=0p(x* ) f| (opy)* =(opx)* &k ToU dmolou eUploxouev opy=(opx) *

fiTol op (x f): (opx) X = (opx)¥. Korrd Todra opl/ x =Jopx. *Av
Aorrrov elvar opx=a, TéTE opVx_ = V@}—(‘: Vc?.

6. IINX AIAKPINOMEN AN METABAHTH NOZOTHE EXH OPION

§ 234. ’Eav ol &meipor efs O mATiB0s Tipad HeTaPAnTiis woodTnTog
Paivouv afavépevan, ptvouv 8¢ (&ird Tivos Kkad EEfs) mikpSTEPQaL
Bobévtos &piBuol, ) ueTaPAnTh Exer Spiov foov i pikpdTepov Tol
&piBuol, fitor, &v x¥ ( A, 7 droloubic (xv) —a A

21
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"EoTw &1t ol mipad Tfis petaPAnTiis x Paivouv abfavopeval, GAAX
pévouv pIkpOTEpat G&pifpol Tivos A.

"Av & A mrepihapPdveTar, .Y, peTabl TéHY dkepaiwy dp1Bpdv 5 kai
6, ail Tipal ToU x d&ard Tvos kad EEfis BUvavTen vé UmrepPaivouv Tivas
gk Tadv 0, 1,2, 3,4, 5, dAA& 8& pévouv pikpdTepal ToU 6, Emeldt) alTan
pévouv pikpdTepal ToU A ( 6.

“Ag UoBéowpey Aoiroy, 611 & peyaAUTEPOS AKEPaos, TOV GTIoToV
UmrepPaivouv al Tipal ToU x &wd Tivos kal £6fs, elvan & 5. Zynuortifo-
pEv Tovs dpifuovsih.. 5,1..9,2; 5,3, 5.4, 5,5. 5,6, 5,7.5,8. 59. 6

"Emreidn af Tipal ToU x Padvouv adfavduevar kai elven peyahirepat
ToU 5, Ba UmrepPadvouy dmd Tivos kai £€fis &pifuous Tivas ek TGV dvo-
Tépw, EoTw Kad TOV 5,7, dANG 6T B elvon pakpdTEpon LY. ToU 5,8.

Zxnuatifopev Tpa Tous &piBuovus 5,7. 5,71. 5,72, 5,73. 5,74.
509, 5,16, 507, 5,18. 5.719. 5,8,

TMapotnpolpey Ay 611, émeldn ai Tipal ToU x Paivouv abfa-
vépevon kad elvan &rrd Tivos kai £€fis peyaUTepan ToU 5,7, B& Urep-
Batvouv oiran &mwd Tivos kad EEfis Tvds ek TGV &uwTépw TEAEUTAIWY
&pifuddy, dAAG Bév gbdvouv TO 5,8 (cos eidopev ).

"Eotw 6 peyohUTepos dpiBuds ék TGOV dvwTépw TEAEUTaiwy, TOV
Sdmoiov UmepPaivouv af v Adyw Twad 6 5,73, xad 6T aran B pé-
vouv pikpdTepa Tou 5,74.

"EfaxorouBolpev ko’ Spolov Tpdmov kai B& Exwpev X, OTI
ol Tipad ol x UtrepPaivouv Tov &pibpov 5,738426, dhAa Gev pbavouv
TOv 5,738427, 6omis Biagpéper ToU 5,738426 koTd Ev EKOTOMMUPIO-
o1év. ’Edv EfaxoAoubriowpey dpoiws doov BéAopev, 8 elpowpev &1L
al Tipad ToU x &mrd Tivos kad EEfs EpiEyovTan peTalu Slo d&piBudv,
TV omolwy 1) Siagopd elvar fon pé plav dexadiknv povdda Tijs TEAEU-
Talas Sekadikfis TéEews, THv dmrolav Tmepléyouv ol év Adyw dpifuol.

"Av TO HIKpOTEPOV TGV ApI@uddY TOUTWY TOPAOTHOWUEY UE «,
ol Tipad ToU x ((&mrd Tivos kal EEfis ) Bragépouv droAUTwS o TOV o
kata TogdtnTa doov BfAopev pikpdy, é&v EfoaxoAoubBnowpev Soov
BENopey Bide TOV TpoaBioplapoy TreplocoTEpWY BEKaBIKGY Yn@icy ToU
a. ‘Etropéveos elvan prov rol x=a, 16 &troiov elvan pikpdTepov ToU A
f| 16 oAU Toov pt A,

To TehevTaiov ToUTo 8& oupPalvn, édv ai Tiped ToU x &mo TIvog

WnionoBrke amod To ivotirouto EknmaiSeuTikrg MoAmkrg



323

kol E€fis Biapépouv &oAUTWS ToU A katd ToodtnTa Soov Béhopev
uikpdy, ooTe O Exoopev Ev yével, 6T Spiov Tol x £ A.

‘Opoiws yivetan 1 dmédeifis, &v &vri &Y drepaiwy 5 kai 6 Umro-
Blowuey 61 6 A mephapPavetan petafyu dUo Siadoyikdy dxepaiwoy
Ty, TGV p kai p+1 (Evd 6 p BUvaran va elven Betikds f) dpvnTikds
A 0).

Kot &vdhoyov Tpomov &modewwietanr OT1, E&v al &mepor el
TAfifos Tipal peTaPANTS ToodTnTos Paivouv EAaTToUuEVal, GAAK
pévouy ( &wd Tivos kal £6fs ) peyaAUTepan SoBévros &piBpod B, fiTol
&v x, P, T61E 1) dcohouBia ( x, ) P B.

Aot &v oy af Tipal U x Paivouv EdarToupeven kai elvan
T&vToTe peyoAUTepar ToU B (( &md mivos kad £€fjs ), TOTE ai Tipai ToU
—x 08& Paivouv afavopevar kai B& pevouv pikpdTepan ToU —B. "A-
pa fa Exwuev op(—x ) £« —B xad opx N B.

'Aoxfhoerg

650. N& eUpefoiv Ta Spra Tév EEfis peTaPANT®Y TToooTHTwWY :

; 2 5 > ¥ !
ﬂ)l"x—+ x‘!—, &v x —=> 1. ﬂ) l+ -):2‘, 6\IX’+2,
24
Y') 3x346xt, & x — 0. 5'3 %’ v x—p —2.
651. ‘Opolews Tdv EERs :
o (x—K)2—2xx? 2 2
e el iz ol ; — & — 3
a') =i dvx— 0 B 32 1 5x v X — 00
Y') ax?4-px +v, &v X —» 0o. 8') —a?xb4-Px+y, &V X —> o0,
3 P’ 2.
) 2k 4;3}2, av x — 0. ot’) L &v X —> .
X x

652. N& ebpedf] 16 Sprov ToU )—‘—1——5. &v X —+5 pt mipds a) x {5 PIx5

653. Na& eUpeBiy 16 Sprov TAs peTaPAnTis 3x2-5, &v x—=3, Tis % {4y,
&v y—> 2 kal TAs 202—4w—5, &v w— 0. "Ex Tév alpebivriov dpicov v elpelii Td
Splov (3}(* -5+ -2— +4y + 202 — 4eo— 5).).

2

654. N& eipedfj 1o 69.0\.(% 2 % +4co2), &y T—b o0, Y—s2 w05 —»3
¢ et

655. Tloiov 10 &piov Tiis Trapacrdoews B.X. fgg:—;w' & X4 —5¢40

Kol y — —3.
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656. "Av x—3, Troiov 94 eiven TO Spiov Tou
s 5x_-_() x=3)(x -2) ; }fﬂixfl_.
&) x-3 N3l P )x2—4x~i 3

7. IIEPI ZYNEXEIAY. TQN EYNAPTHEEQN

§ 235. “Opwopol. "Av o xai B mapioTdvouv 8o POy T~
KoUs GpiBuous ( UromiBepévou ToU a ( B ), KahoUuey KAEIOTOY BidoTn-
Mo &0 o Eeos B, TO oUvohov T@V ( TrpaypaTIKEY ) S&p1Budv TGOV TEpIE-
XOUEVWV HeTafy TGV o kad B, els ToUs dmroious TepAapPavovTar kad
of a, P xai onpeiovopey pé a-+B A (o, P ). ‘Otav METOPANTN TIS X
Acupévn m&oas Tas Tipds ToU BIXOTHUOTOS  TOUTOU, OTMHEICdVOUEY
ToUTO 0§ £€7)5 1 o - x - .

"Av T&s Tipas - Tiis HeTaPANTs X Tds dvnkovoas efs £v SidoTnua
TaploTavempey pé onpeia wds edfeias (( TV dpiBpdv 7} ToU &Eovos
TGV X ), TO KAeloTOY S1doTNUA & £ X . B TopioTavETan UTrd Tol
TAuoTos AB, &mou To A mapioTével Tov o, TO B v B, dvnkouv &
els 7O AB kad T dxpor cdrTol.

KohoUuev meproxhv Tiig tipiic x, o onueiou M, (x1) (dvnioTor-
XOUVTOS €5 TNV TIpNV x=X; ) pé pfjkos 2¢, TO SidoTnua x;—€ (X3 (X;+€.

2Zuvdptnois Tis w=¢( x ) AéyeTon doplopévn pév o) Bid Tiva TIUNY
ToU X, TX. THY x=2, &v f| Tiuh Tiis ouvapTioews elvea DPIoPEYT)
Bia x=2, SnAadn &v elven dopropévn 1 Tipd @( 2), B") els Tv meploxv
8¢ Tva ToU x, &v elvoa @piopévn &’ éxdoTny TIAY TS TEPIOXTS
TaUTns.

"Eotw ouvdpTnois Tis Tis dve§apThiTou HETAPANTTS X, 1) w=¢( x )
wplopévn els Tiva TEploy TV THis TIufs x=x, "Av Xo+( xy ) TaploTdun
droroubiav &piBudv THs meploxfis ToU X, Slapdpwy ToU X, kad 1)
[ X+ (xy ) ]-o%q, o B¢ Tinad @[xe+(x, ) Jrefvouv eis Ev kai T& airrd
Sprov, .. TO A, oladfmoTe kad &v elvon 1) dkohoubia ( %), TéTE A=
youev OTi @( X )—A fi ope( x )=A &Tav x—»X, f| OpX=X,.

"Eotw .. ) ouvdpTnois y = x2%. *Av UmoBéowpev &I X=—3;
Exouev (3 )= 32

"Av Btowuev x=3+ (g ), &mou (&, ) TapioTéuel piav drxohouBiav
&p1Budy Telvouoaw els 16 0, fiTot op( &, )—=0, B& Exwuev @[3+ (&, ) ]=
B+(e) P
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“Otav 8™ (e )—+0 # op( &, )=0, Té1e O [3+ (& )]—=3, fiTot
op[3+(&.)]1=3, 10 [3+ (& )3 fTo1 op[3+ (& )*=3% ‘Emo-
wévas Exouev, 611 1O [ 3+ (& ) ] [3+4 (&, )]* Teiver g 1o 32, dnAadn

op@l 3+ (& ) 1—p( 3 )—3"

‘Erreidn ovuPaiver ToUto Bix THy ouvdpTtnoty p( x )=x* xad Bk
™Y Ty x=3, Aéyopev 611 ¢( x )=x* elven ouveyxng, OTay x-—3.
‘Ouoicws Bewvietan, &1t 1) o x ) =x* elvon ovveyns kai &1’ olavdnroTse
GAATY TIpnY ToU X.

‘Ev yéver ouveyig Abyetan ouvaptnois Tis @ = @( x ) &id Tiva
TNV TR X = X,, &v elval dplopivn g TEPIOXTIV TS X, Kol &v
1" EkdoTnv drohoulliav ( x, ) Telvouoaw Trpds THY TPV X, OTav
v-=>o00, # QutioTolyos drorouBicr TGV TGV TS ouvapThotws
e( xy ) Telver pods THY TNV @(x,) ToUTo EkgpdleTan Kai g EET|S

Neyopev 6T 1) y=o( x ) elvan ouvexns Bi1& x—x,, &v SobévTog
oioudnmoTe &piBuol € ) 0 ( doovdiimoTe WIkpoT ) Eycopev &Ti:

0p [ @ xut€)—p(x) ] = 0 raw ope = 0,7 {OPP(R0 T =0(xy)
ope=0,

"EoTw Tr.x. 1) ouvdpTnols w=—3x? Oéhoper v idoopey, &v alrn
elvon ouvexns Sia x=1. "Exouev ¢( 1 )-=3.12. Oftouev x—1 e, OTe
o( 1€ )-:3(]‘%5)3 kod @( 1€ )—cp(l)——3(1-%—2)3—3-1'-'77:3(1“-1—2-671-51')
—3.12=3.2.e 3.¢%

‘Otav €0 f| ope=0, 161e T @( 1+¢ )—9(1) Snhadn T ioov
aUToU 3-2e+43-% Exer Oplov 16 0 (kaTd TOV Kovdva mepl Opiou G-
fpoioparos ), firor op[ @( 1+e)— ¢(1) =0 A op (1 +&)=q( 1 ), &
T ope=0.

‘Emopéves 1) @ x )=3x* elvan ouvexts Sid x=1.

"Acvvexig Aeyetan ouvdpTnols Tis w = g(x ) Sid x =X, OTav,
kai &v elvon opiopévn es meploxfv THs Tiufs x,, Stv elven OUVEXTIS
S1& TH v TIpn v TaUTN V.

EUxkoAws &rodeikvieTan 61 ;

lov. “Otav 1) ¢( x ) &xn orabepdv Tipmy, X 5, elvon ouveyxns
b1 réoav Tipnv ToU X.

20v. "Av BUo ouvapTicels @(x) kad @u(x) elvan OUVEYELS dIA picy
Tiun ToU X, elvon ouvexns kad ) ¢u(x)4u(x) Si1dx THY aUThy T
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pny, kaBaos kad 1 ¢ (x)-@u(x) kad 1) @ (x):y(x), Stav ) @,(x) elvan
Bidgopos ToU 0 &ix TV TipHy TaUTHY TOU .

ZuvapTnots Tfis wopefis w=x, x, x%...elvan ouvvexns dia maoav
TIUNV TOU X.

MNéoa ouvdpTnols Tis popefis ax*, dmou T6 o elvan oTaBepd
TogdTnS, TO Bt p &képaios kad BeTikds, elvan OUVEXT)S Bia Trdoay Tipfy
ToU x. laoa & ouvdptnols &bpoioua Spwy THS Hoppfls ax* elvan
ouvexns S moav Tipfv o x. TLy. 1y 3x*—5x+6.

Maoa pnth ouvdptnors, fitor 1O TnAikov Buo drepaiwy Tro-
Avwwipwy o5 Tpds x, elven OUVEXT)S ouvdpTnols Sid mdoav TIPNV
ToU X, 81 THY Smoiav & TapovouaoThs elvan Sidgopos Tod 0.
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KEGAAAION X
A’. IIEPI IIAPATQI'QN #

1. OPIZMOZ THE IIAPATQI'OY ZYNAPTHIEQZ MIAX METABAHTHE

§ 236. "Eorw TuyolUoa ouvéptnols ToU x 1) y=o0(X) ouvexns
els TO piopévoy SidoTnua (o, PB) kal Amis Sid Tva TiunY ToU x,
THV X, TIEPIEXOUEVTIV €V TG SlaoTripaT ToUTw AauPdvel Thy dpiopé-
VIV TIMAY , ToU y fiTor glvan yy=0(x,). "Eav es thw Tipnv x, Seo-
cwuev aufnoiv Tva g, 1 dvtioToixos Tiph Tol W 8& AdPn alfnoiv
Tva 7, fitor B& elvanr wytn=o( x,+¢€) kai Emropévess:
N=0(Xy+€)—a(Xy)-

‘Emeidn 1 ouvaptnols w=o(x) Umetébn ouvexns v Te SiaoTh-
port (a, B) Emetan, 6T 81° op =0 8& elvar kai opn=0.

_ 9(XoF€)—0(xo)

: Exn Opiov Gpiouévov, 6-

Eqv & Adyos —-
Tav 1) WEV T X=X, MEv) oTadepd, 1) Bt aUfnais e Tefvn TPos TO

undév, TO Oplov TOUTO KOAEITAl mapdywyeg Tiis OUVAPTHOEWS
w=0o(x) 8iad x=x, kai onupeoUtal olrw: ' A o'(x). “Hror :
Hopdywyog pidg ouvapticews Y=o( x) Sud Tiva Tiphy tod

x xadettal 7o Splov, mpdg To dnolov Telver & Adyog Tiig adEfoewc
g ovvapTioews mpdg TV avrioToiyov albnowv Tig aveEapti-
Tou petafintig, drav i) ablnoig adtiig teivy mpdg Td wndév.

‘Eav 1) ouvaptnols y=o(x) éxn mapdywyov Sid mEoav Tiuhv
ToU X, TOTE onueloUpev aimv olmw : @' f o' (x).

§ 237. Kata Tov Spiopdv Tiis mapaywyou ouvapThoews wids
ueTaPAnTiis X, Si& v& elpowpev THY Tapdywyov avuTiis, Bidopev
mp&dTov els TO x plav abfnow, ThHv dmolav kai TapioTuEY & Tou

*Ta amwd s § 236 xal 675 EAMebnoav ik ToU Urd ToU k. Acw v, A B o -
uoToUAovu UtoPAnBévros Pifhiou Tiis "AAyéBpas.
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oupBoAou Ax kol Utroloyilopev THv dvtioToixov alinoiv THs cuy-
APTHOEWS, TNV OTrolay TaploTéduey ik Tol Ay kai kordmv edpioko-

HEV TO Oplov ToU Adyou %\f;—, oTav opAx=0. Aid v& Eywouev Tapdywyov
TpéTer &1” opAx — 0 vax efvan kad opAy== 0 S16m &y opAy = a0,

TOTE Op 2—1’ =00 "HTot :

“Iva pia ovvdptoig éxp mapdywyov, mpémel vé elvar cuve-
X6, Xwels Spwg xal & Spog adtdc va elvar émapxrs.

Ao i ToU opAx—0 kai opAw—0 Btv gmeTan, 6T dworykaios
UTtapyEl Kl TO op ﬁ—«ij

Hapadeiypara : lov. "Eotw 1) ouvdptnong Yy =x. Tore Ay=
x+Ax—x=Ax, Emopévwg y'=op %% -:opg‘: =1. "QoTe:

‘H mapdywyos 100 x elvar ¥ povdc.

200, *EoTw 1) ouvdpTnots w=5x. *Eav el 16 x Sdawopey THy
attnow Ax, 6& EX WHEY
Ay=5(x+Ax)*—5x2=5x24 10xAx+5(Ax)*-5x2—10xAx +5(Ax)?

Ay _ 10x.Ax+-5(Ax)? 0% 45A%
X

Ko
Ax

"Otav & opAx—0, TéTe op %\{} -10x f @' — 10x.

Ked®’ Suoiov tpdmov elpiokopey, 61 | Tapdywyos Tiis ouvap-
ThoEws y—ax® elvon ' =Sox? Ked yevikdds Tiig y=axt (u BeTikdg
xal dnépaios ) ) Tapdywyos elvon ' = oo xi—l,

3ov. "EoTw f) ouvdprnois :fo O& elvan qM—A\.pf:Vx + Ax,

‘ P BVive BiTie e T
kal Ay —YxTBxYiwat B¢ VxEBCVx 4o g,

Ay [VxF Ax—Yx] [Vx+ Bx+¥ x] A
Ax Ax() xFAx+ Vx )

Alp - Ax L 1 \ : \ -
¥ = V;] e E+T/x Kal Emopévws 81k opAx=0,
; Ay 1 g gy e D
f& elven op e B T Qae: (Yx ) T

4ov. "EoTw &1 1) ouvdpTnots y elven otofepa. Tére 1) avénois
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. ~ Ay ‘o . Ay A .
Ay elvan pndév, ouvetrédg = —0 kai ETTopéves op ==Y =0. "Hro:

‘H napdywyos otabepdc elvar undév.

2. TEQMETPIKH ZTHMAZXIA THE IIAPATQIOY

§ 238. "Eotw 1) ouvdptnols y=ax+P. Mvowpilopey, 611 alrn
TaploTd evdeiav Ttpvouoay Tov &fova TGV W els TO onueiov (0,p)

kai TapdAAnAov pos THY ik TS
dpxiis Biepyopévny elbeiav y — ax,
fTis OpileTon UTo ToU  ornpeiou
0(0,0) ki 70U onueiov M (1,a)
(ox.21). ’Eav. kAnf7) @ 7 ywvia,
™y émolav oxnuaTifal 1) evbeia
WETG ToU BeTikoU &fovos Ox, Ba&
fywuey epw—a. 10 a AfyeTon Kai
cuvteresThg xatevbivoews TS

efeiag @ — ax+f.

N 21

"Eorw 101 TUYOoUoQa oUvApTNOls W=0(X) TUVEXT)S EXoUoa TTapa&-
ywyov Si& TNV TIAV X=X, "Eorw 8¢ MM’ kaprUAn eis dpboywvious
&Eovas, Thv &moiav TapoTd N Sobeioa ouvdpTnols w=o(x) (ox.22).

4

¥ 0

N 22,

Eis THv mipnv x=x, T
HETAPANTTS &vTioTOIXEL 1)
TIUT Yo, THS OUVOPTIHOELS,
omréTE TO onpeiov M (x,4,)
8a elvar onpeiov THs kKa-
pTrUAns. 'Edv els 10 % Beo-
cwpey piav avfnov Ax,
1 ouvapTnols BaAGPn plav
avfnow Ay kal TO on-
uetov M" (x4 Ax, o+ Ay)
0& elvar onueiov Ths ka-

HTTUANS. “H efiowots Tfis eVBeiag Tis Slepyopévns B TéV ornpeicov
M kai M’ 8& elvan Tis uopcpﬁg y=ax+{ P émaAnbevoptvn Umd TV
cruwnoryusvcov TV onueioy M kai M', doTe 0& Exwuey Wyt Ay=
a(Xy+Ax)+P Kod o= “ax,+p- d«pmpouwes 8¢ Tas €§100oEls KaTk
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. ” w A ¢ : y :
HEAN Eyopey Ay = aAx fj — =a, fTol & OouVTEAEOTRS KaTEUBUV-

Ax
Ay

gews TS evbeias MM’ elvon & léyoga‘

JAMG 6Tav ophix — 0, émeibn
N ouvdptnols elvan cuveyns, B& elvan kad opAy=—0. Kai émeidn Ume-
Teln, OTi Exe Tapdywyov, B elvan opﬁ—f: ', 1O 8 onueiov M’
Telvel v& oupméor) ueTa ToU M, émoTe ) yopdh MM’ 8a éxn s o-
pikiv Béoww Thv Eparrroptvny MT Tfs kapmUAns eis TO omnuelov

M (x,, y,) Kai TTjs OTroias & ouvTeAeoTns KaTeuBUvgecws elvar TO OpAA—W
X 1

SnAadn 1) Tip) Tiis TTapaycyou THs cuvapTioews Bid x - x,. "Apa

“"Orav pia cuvapolg Y=o( x) S1& Tiphv x= x, &N Tapdyw-
YoV, 1) Ti) Tijg Tapaywyov did x= X, icobtat & Toév cuvtereaTV
natevBiveews g épantopévng THG xapmdAng, THV oOmoiav W
GUVAPTNOLE TAPLOTA, €iG TO oMLeiov adTG, TO €OV TETUNLEWNY X,.

"Etreidn) & ouvteAeoTn)s kaTeuBUvoews pids evfeias {coUtan kad pé
TV pw, évba w 1) ywvia, THv dmoiav oynuartile 1) elfela petd ToU
abovos x'x, EmeTon OTI:

‘Edav W) mapdywyog pids cuvaptigews §td Tiva Tiwhv  Ttou
x= x, elvar undév' ¥ épanrtopévy g xapmdAng €ig TO anpeiov,
o Exov TeTpévy x,, elvar mapdAAniog mpdg Tov dEovo X X.

3. IAPATQI'OZ ZYNAPTHIEQZ AANNHZ ZYNAPTHZIEQZ

§ 239. "Eotw 1 ouvdptnors y—@(w), OOV Y GUVEXTS OUV-
apTnols THs w xai w=o(x) erions ouveEXTs ouvapTnaols Tou X, OTTOTE
kai y 0a elval ouveyns cuvapTnols ToU X Kai AéyeTal ouUVEpTNalS
ouvapThioews. "Eav f18n Umobéowpev, 611 1) ouvapTnols y—e(w)
EXEl TTapdywyov s Tpos w TV ¢ (w) kai | w—o(x) Exel Tapd-
ywyov s Tpos x THY o (x), eUpiokopey TNV Trapdywyov Tou
G Tpos X 65 EERS :

Edqwv els 1O x BoBfj 1) atfnois Ax, toTe 1 w'(x) Ba& elvan 1O ©-

¢(w+Aw)—9(w)
X

prov ToU Adyou =7, 61av opAx=0.

ANG Tpods Thy altfnotv Ax dvmioTolxel aUinols Aw Ths w,
fjror elval Aw=0o(x+ Ax)—o(x) xkai ETOpEV®S
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lw+ Aw)—p(w) - q:_(_@ﬂm)—q;(w) ) CZ_().‘,+ Ax) ~o‘(_x-) .

Ax Ax TTTAe e

plw-+Aw)—e(w) a(x+Ax)—o(x)
=== R T o w i DT | al

A& Stav opAx—0 elvar kai opAw—=0 kai opAy=0, keBoT ai guv-
apThoEls y, w UmeTéBnoav ouvexels kai 6T Exouot Tapdywyov.

> \ w-+ Aw)—p(w " (x+ Ax)—
AMG elvan op gl :;2 §is) =¢'(w), op G_ﬂ_...ﬂx) e
o'(x)=w'; kai opw—w—'%w-(f) =y’ (x) OBev (x)=9 (w) w\:

My. N& evpebi 7 mapaywyos TS y=(3x*-5)" OfTovTes
3x2-5=w B& ExwpEv Yy=w", fTOl guVapTNOoIY oUVOpTNOEWS  OTTOTE
@ = 6wsw'y f| W=6(3x*—5)".6x f| ' = 36x(3x2-5)s.

4. IAPATQT'OE AGPOIZMATOZ LYNAPTHEEQN TOY X

§ 240. ’Eorw 7y ouwvaptnols =g+ w vy (1) évda ¢, w, v ov-
VEXEIS guVapTnoEls ToU X EYouoal AVTIOTOIYwS Trapaywyovs Tas
o', w', V', kai Tis omoias {nToluev TV Tapdywyov . "Edv fi due-
EapTnTos WETaPANTR X AGPn MO Tivos Tk auThs piav augnoy
Ax, of ouvapTnoes ¢, w, U 8& AdPwaoiv dvTioToiyws avifnoes Ag,
Aw, Au. 'Emreidn ai cuvopThoes @, w, v UeTédnoav ouvexels Exou-
gal Tapaywyov, Ha glvm & opOAx=0 xai opAep=0, ophAw--0,
opAu=0. "Eav fibn xakéowuev Ay THv dvtioToyov alfnav Ths ouv-
apThotws , Ba  Exouey yi-Ay=(9+Ag)+ (w+Aw)+ (utAv)
(2). "Eav 6t G@aipéowpey Gu@dTEpo T& pEAT) THs (1) &mo Ty (2), 8&
Exoopey Apy=Ap+DBw+ Av (3). 'Ex Ttarng érreTan, 61 opAy —opAg
opbw-+oplu (4). Kai émeidn 81" opAx =0 elvon kai opAe=0,0pAw=0,
opAU -0, 8& elvan kai opAy =0 frol 1) ouvapTnols Y=+ w +Vv elva
kol Ut GUVEXTIS uudpTnals ToU x. AlaipoluvTes GUQOTEPA TA WEAT)

4 K a Ay Ae Aw | Au A 5 y
Tis (4) B1& Ax Exouev - =~ + - + 3 xai B opAx =0 elvaa

Ay Ag | Aw | \vilegl sk A T 5
P, =% torg T o AW =0+ +u. Qore:
‘H napdywyog tob dBpoioparog modAAdv ouvaprioewy Tol x,
&yovodmv mapaywyous, icodrtal ke 1o dfpospa TOY Mapaywywy
TGV GUVAPTITEWV.
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5. DAPATQIOZ TINOMENOY ZIYNAPTHEEQN TOY X

§ 241. "Eorw 1 ouvdptnols yw=w-¢, fvla w kai @ ouveyeis
ouvapThoels Tol x Exoucan mapdywyov. ‘Epyaldueven dx Tpon-
Youptvas Exopev Y+ Ag=(p+A¢)(w+Aw) kai y = gw, cuvendds

Ay=whAe+ pAw-+ApAw, )
Bicupolvres B8 dupoTepa T péAn Ths (1) S Ax Eyopev:

A A A A \ S
Ai‘ = mﬂi + q)A__:o -+ At' Aw kal  £Topéves
A Ag | Ad A
opat=w0p£T¢opﬂ-—:)+ OPA:.OpAw. (2)

‘Eav B¢ opAx—=0, £§ Umodéoews B& elvan op 2i =9, op aAt: e

kai opAw=0 kai ) (2) yivetan ¢'=we'+w'p. 'E&v elvan yw=w.p.u
kai Becwpnowuer 1O w-@ o fva Tapdyovta, B Eywpev kKaTd TO
mponyoUpevoy y=(we)u'+u(we) N Y —weu’ + wup' + upw'.
‘Qoe

‘H mapdywyog Tol yivopévou moAAdv cuvapticewv Tijg
avtiig petaPinriic x, éyovodv mapaywyoug, icobrar pé Td &-
Opolopa TV yivopévwy Tijg Tapaywyov éxdatng Tovtwy éni TH
Yiwbpevov tdv dAAwv ouvapthoewy.

6. IIAPATQI'OE I'INOMENOY ETAGEPAX EIII ZYNAPTHZIN TOY X

§ 242. "Eotw 1) ouvdpnols y=aw (a oToBepd). O Eycpev
y'=aw'twa, dAA& o« =0 &pa ' = aw’. *Htoi:

‘H mapdywyog tob yivopévou otabepdc éni ouvdpmnowv tob
x loobrar e ©d yvdpevoy Tijg atabepdc énl ™y mapdywyov Tig
CUVAPTHTEWG.

"Eotw y=w', &va w ouvexns ouvdptnols ol x kal v dxépaios
kai GeTikds. CETedn y=w.w.w...w, 0& evan katd T& TpoTyoUpeva
Y= w4 w eVl 4w’ wv ! (v pooBeTéor) T W —vwVlw'.
"Hron :

‘H napdywyog Suvdpews pidig ouvapthoews tod x loobtal
pe Tov ExBétnv g Suvdpews énl Thv xatd povada pixpotépav
SdUvapiv 1ijg ouvapmioews Tol x xal énl THY mapdywyov TG
Bdoewg.
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‘Eav 7y Pdois elvar & x, TOTE f) oytors &mAomoisitaur fiTol dav
W o=x", TOTE W' = px¢~! emadn x" = 1.

Hapadeiypara @ lov. "Eotew fi ouvdprnots w=>5x% ) Tapdywyos
glval ' = 5-(x¥)'=5-3x2=15x%
2ov. "Eotw y = (5x*4-2)* | mopaywyos elven
= 3(5x*4-2)%(5x2+2)' =3(5x*+2)?10x=30x (5x242)2
Jov. "EoTw y = (3x*-2x*4-3x—6)* 1) Mapdywyos elvan
' = 3(3x3—2x*43x—6)* (Ix*—4x+3).
dov. "Forw ¢ — (Bx*+2)(5x+1)" 1 mapdywyos elvan
Y= (Bx*4-2)(5x+ 1)+ (Sx+1)(3x2+2) 1
y' = (3x*4-2)54- (5x+4-1)6x 7
= 15x*4+104-30x*  6x 1) @' =45x24-6x+10.

7. TIAPATQIOZ IHAIKOY AYO EYNAPTHIEQN TOY X
§ 243. "Eortw 1) guvapTnols Y= ::, Evba w kal @ ouvexeis ouv-

apTnioEls ToU X Exouoal Traparywyous Tas w' kai . "Eav ey 16 x Sco-
owpev v alfnow Ax al ouvapThoes w, ¢, y AapPdvouv dvtioToi-

xws avfrjoers Aw, A, Ay, elvon 88 w{ Ay ‘:,+?3:j Ex Tarng
it i w ) W Aw AT phw—wiAe
= — TrpokUTITEl Ay = S K : !
i el I el i ¢ +Ag 9 1 O (o1 dee
Aw Ag
By _ T B P B, o, ‘ il i
OlEY. e i, i 6e opAx =0, 6a elven ¢§ Umrobé-

A L i i
o 0p To = @, 0p Fx =¢', kal 0p(¢+Ae)=¢+opAe=g, dmbTe

aop Lw - OpAqJ
! Ay 7. ﬁiﬁ'x '7 __E; n  pw'—wg’ s '
O elvan op 0 TRy fi W= o Hror :

‘H mapdywyog mniixou Vo cuvey®dv ocuvapmioewy Tob x,
éxovodmv Tapuywyovs, elvar xAdopa, td dmoiov ¥xer dpibun-
™y 10 ywdpevov tob mapovopastod énl TV mapdywyov Tod
Gp1BpnTol, HAartwpévov xata To yivopevov tod &ptbpunTod émi
™V Tapdywyov TOL THPOVOLKTTOD, TapovopuacThHv 8¢ TO Te-
TPAYWYOV TOU Topovopaatol.
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IMagaderypa. N& evpefif 7| moapdywyos TS cruvapTr']csmg
x2—5x+3 ’ (5x—-1) (x”—-Sx +3) —(x2=5x+43) (5x—1)'

e T Od evan ' = “GaTy
o (Ox=1)(2x—5)—(x*-5x+3)-5 _ 5x*-2x—10
- O e S T

8. MAPATQIOEX TETPATQNIKHE PIZHE EIYNAPTHEEQE TOY X

§ 244. "Eotw 1) ouvapTnols W =Jw, &vba w ouvapTnais Tis TOU
x, Exovoa Tapdywyov THy w'. 'Eqv eis 10 x Bhaowpev THY atfnolv
Ax, ai ouvapTtioss y xai @ AauPdvoucty duTioToiYws avtroels Ay
kai Aw, al émoicn Teivouat Trpds TO Undév, étav N Ax Teivy TS TO
un&év. 'Ex Tdv lcothTwv W 1—A\p=Vw FAw kal g ,]/5 TTPOKUTITEL
oT Ay =Vm-|—Ac.; ~Vco h

Ay —= [Votsetu Vol [Veo o+ Vel = — e e
Voo f Ao V(o Vo + b+ Yw
Aw op Aw
Aq} Ax LT— B i dnginyar.. LSOl
e e T e R gl o A Y Y

Inpeimme. Touro loyte Sik s Tinas ToU X, af émoian Bév undevibouv Thy
oUVEPTNO W.

“TApa
‘H napdywyog Tetpaywvixis pilng ouvapticews tivog tod
x, éxovang mapdywyov, loobtal pé ™y mapdywyov Tod Umoppl-
Zou 81& tob SumAaciou Tijg pilns.
Ty, N& ebpebi] f) mapdywyos Ths qJ-Vx’%\:}—] & elva
(x2—4x-+ 1)’ 2x1eN0
QVXZA‘I-);I i 2) x2—4x+ 1

"Aoxmnotg

657. Nét etrpefouv al apdywyor Tév katwhi ouvapTAoEwy :
o) = (x*—2x+5) + (3x2—8x-1). B) y= (Ox*+2x*-3x+1)—(2x*~4x+6),
¥) (x4 Bt y) (@ —Px)+ (axt+ )+ (a—By),
5) w= (x=3)(x+4), €) y=(x243)(2x2-3x+ 1),07") w=(2x~1) Bx+1)(4x-2),

J 4 ; ; X , 3x-3
Dy=x @E5)Ee-1), 1) = 57 O v= T V) v= g
x(x 3)

') e Gx 1) IP) p=F xE-3x-5, 1y )y=3x—4)x, 18") y=2x2—34 3} x*-2x.
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9. IAPATQIOI AIA®OPQN TAZEQN

§ 245. "Eorw N ouvdptnols y=2x* 1 moapdywyos Tns eiven
'=10x*. "AAAG TrapaTnpoUpev, 8T f) Tapdywyos aUtn elvon véx
cuvdpTnols Tol x Exouoa kai aUTh Trapdywyov, fiTis AéyeTal Seu-
tépa mapdywyog THS &pXIKTs ouvapTHoews kai anuetoUron ', fitol
' '=(10x4)'=40x% AANA& kai ) Tapdywyos aln Exer Tapdywyov,
fTis KoAeTTan Tpity Tmapdywyog THs ApXIKfs oUVapPTNoEws kai a1 -
peioUran @' koK Kai yevikés, tav uia ouvaptnols w=¢(x) &xn
Tapdywyov ' Bia T&oav Tifv ToU X £v T SiaoThuam (a, B), €l-
var B¢ 1) Tapdywyos ol ouvdpTtnots Tol x, elvar BuvaTov kal aln
v Exm mapdywyov xohoupévny Beutépav Tapdywyov Ths Sobelong
kai onuetoUTan ', ‘Opoics duvdapeda v Exwpey kai TpiTny, TETapTNY
K.0.K. TTapdywyov Tiis dpYIKTs oUvapTroEws.

"Acxmnoig

658. Na ebpeBouv 1) Tpawtn kal 1) Seutépa Tapaywyos Tév kaTwh cuvapT-
gewv: @) w= 5x3-3x2+42x—6, P') y= x1—Tx*4+3x—6, ') y= (2x-3),

x24-3

2 o) w= V3245,

) w=)1-x, €) v
10. IAPATQIOI KYKAIKQN ZYNAPTHZEQN

§ 246. Al ouvopTioEls W="nuX, Y= O0UVX, Y =EQX, Y = 09X,
WY=TEUX, Y=0TeUX kohoUvTal xuxAixal cuvapmioels. ‘H peTaPAnm
x elvan 16 dAyePpixov els dxtivia péTpov ToU ToEoU.

Zuvéyela xuxAixdv ouvapmigewv. Ex T TprywvopeTpiag
yvwpllopev OTI Té nu x Telvel tpog Td pndév, drav to téEov x
veivy elg td pundév.

1. Zwéyeta ovvaptiioews tot rjuitovov. Eav els oUfnow e ToU
x dvmioToix oUfnois i Tol nux, 8& elvaa

n = nu(x+e)—nux = 2nu UUV(X+ =)
E
2
peTa ToU g, EmeTan 6T &1’ ope=0, B& elven kal opn=0- &pax | cuvep-
™ois = nux elvon ouveyris.

"Evreibny 8¢ elven |ouv (x—{— ZE)‘_L_ I kad fjp - Teivel els TO undev
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Il. Zuvéysia ouvapTrioews ToU ouvnuitovou. "Eqv els alénowv €
ToU x &uaoToryf) aUfnow n Tol ouvx, 8& elvan

E €
N =ouv(x+e)—ouvx = —2nu 5 nu(x+ ?)'

*Emre1dn) 8¢ elven |np ( X %) Pz 11 e ﬁu—; Telvel peTa ToU €
els 1O pndév, Emeran 6T 81’ ope=0, & elvan kad opn=0" &pa 1| ouv-
&pTnois y = ouvx elven ouvexns.

HI. Zwégeia v dAAwy  xvxdixav  ovvaptioewy. Emeidn

o s A ’ s
epx = _" fi7o1 ) €9x elvon TrAfKov Vo ouvexdv ouvapThigewy, EreTal
&1 8 elvon auveyns 817 dAag Tas Tipds ToU x ékTds Ekelvawv, ai dtroial
pn&evifouv TOV Trapovopco V. TO atro oupPaiver kal &1 Tds &AAas
OUVaPTTOEIS.

. OPION TOY —— OTAN OPX = 0.
X

§ 247. lov. "Eotw, 11 TS TOEo0V (A’M),,sx Teivel eig TO undeév €k
TIpGV BeTikédv. Elvan nux— (TTM) xai epx—(AT).
A Qs & 1ol oynuaTos  gaiveTal
gn. Tpry. (OAM) ( &p. xuk. Top (OAM)
1

(Eu TPy (OAT) § 5 (OA) nux

1 1 A
(5 (OA)X (5 (OA)epx f| nux(x
A 5 77 A (sq:xx, Kal éilTElSﬁ nux )0, &metan 81
1 <ﬁﬁ§c Cooons AN BTav opx= 0, ¢-
TEdN 1) ouvapTNOIs ouvx Elvar ou-
vexts kal ouvl =1, 8& elvon opouvx

B = 1. ‘Emopéves xal & Adyos = i

%, 23 - . e

OoTis mepiEyeTan petafy Slo dpifudv

TEWOVTWV Tpds TNV uovdda, B8 &xn Splov ThHy povdda, fTol
X

o =1, &rav opx = 0.
P nux : P g
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—
2ov. "EoTw &1 1O T6Eov (AM)=—x Teivel £ls 16 undév €€ dpunmikdv
Tipdv. ToTe, fav ypdwyopey x——x', Baelvan x' ) 0, OTdTE B €lvan
X —x' —x’ X' | & ¥ i . : T
e e g 6t 1o x Telvn els TO unbiv &€
GpvnTIKGY TRV, TO X' Telver els TO pndév éx BeTikédv Tip&v, omodTE

op —x—, = ] kal ouvenrdds op X o 1."Qoe:
nux nux

x
op — =1, dvav opx = 0.
Prz =1 P
1I. MAPATQIOZ TOY HMITONOY

§ 248. "Eotw 1) ouvdptnols y = nux, 8& elvou:
Ay mu(x+Ax)-nux

Ax Ax
Ax Ax Ax
] Ay Wi ow(x+7) iy e
n —';= R e e == A CTUV(X+ ~2—~):
2
qu
gav B¢ op Ax=0, b elvan op'—% =0, &pax o ! 2 T
P : 2 ! P Ax
2
opouv (x —{-%x) = ouvx' WoTe (nux)' = guvx. “Htol:

‘H napdywyos tol nux elvat cuvx §id ndoav tipny tol x.

. TTAPAFQroz ToY ZYNHMITONOY

§ 249. "Eotw 7 ouvdptnols y=ouvx, Ba elva

Ay ouv(x+ Ax)-—ouvx

Ax Ax
Ax Ax Ax

—2nu=2 _) =
4 B 2‘w(x+ e Vs Ax
n Ax ™ Ax ey ”“(X+'T)'

2
€k TawUTng 8¢ TpokUTTTEl EUKOAWS, &1t (ouvx) =—nux. “HTor :
‘H mapdywyog Tod ouvx elval —npx Sid ndoav Tiphv tobd x.

22
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IV. MTAPATQroz THz EQATITOMENHZ

§ 250. "Eotw f| ouvaptnols w —epx. Emadn epx ;‘U‘g‘-
E o , ouwx(MEx)'—nux(ouvx)’ . . OUMEXHTpEx
grreTan, 6T (epx ) = = 7 (epx)’ = ———

1 5 ‘ s g

sovix OGP (epx) ey Hrot :

‘H mapdywyog the epx elvar to dvriotpogov tol ouvix.
V. TTAPAIQrOzZ opx, Teux, oTepx.

§ 251. Kord Tov aUtov Tpdmov épyalouevorl elpiokopev, OTi

: 1 . EQX s 09X
(ogx)' = — i (reux)'=——, (Trrepx) = oy
YAocumnotig

659, Na eupefiolv al mapdywyor T@Y OUVPTHTEWY :
o) y=onux, P) y=nu2x, Y') y=owlx, &) y=ep3x, ¢') y=opdx,
o7') y=Teulx, () p=omalx, n') y=nulx, §) y=oux, 1) y=xPnudx
@) y=xtountx, 1B') y=x2qlx, 1) y=Fnux, 18) y=fourx,
1€') w==ouv)/x2+1.

B’ XPHZIE THE IAPATQIOY
AIA THN EIMNOYAHN TON IYNAPTHEEQN

1. GEQPHMA TQN INENEPAZMENQN AYEHYEQN

§ 252. "Eorw 1) ouvapTnols W—=o(x), wpiopévn, oUvexns Kai
Eyouoa Tapdywyov Sia TAoos TAs TIMds ToU X TAS TrEpIEXOUEVas
el O Bidomnua (o,P). Qs yvwoTov 1) ouvdpTnols alTn W =o(x) Tap-
ioraran UmMd kaumrUAns. Edv i Ttalns Bewpriowpev Ta onueia
Ax, o(a) ) kai B (B, o(P) ) xad ¢épwuev Thv xopdnv AB kal Thv
AA TapddAniov pos Tov &Gfova Ox (oy. 24), toTe O elvan pogo-
vids AA=P—a xai AB=o(p)—o(x). ’Ex 1ol &ploywviou Tprycwvou

« AB _ o(@)—o(e) _ = ;
AAB eUpioxopev, &1 TGt e s OUVTEAEOTTS KOTEU-

BUvoews Tiis xopbils AB. Elvan gavepdy, émi émi 1ol 1d6fou AB Tiis
KaUUATS Ww=0o(x) Umdpyel Eva ToUAdyioTov onueiov [ Exov Te-
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TUNUEYNV Y TIEPIEXOMEVTIV METAEU o kai P kai TooUTov, MoTe 1) épa-
TrTopéVT TT|S KAUTUATS eis TO onueiov ToUto va elvar mapdAAnios
mpos Thv AB. TAAN 1) ega-
TrTopévn aUTn €XEl OUVTEAE-
oThv kaTtevuBUvoews THY Ti-
v Tijs Tapaywyou o (X)
Bik x vy, fitol o' (y), éreidn SN e
B¢ elvan  TTopaAAnAos  TPOS
™y yopdnv AB mpemel va
o(B)—o(a)
p—a

y Bis.o)

SR I
o(B)-0(x)  (B—a)o'(y). "Qoe ; Sy, 24

“Ovav pio cuvaptrols P=o( x) elvar wpiopévn xal ovvexlg
& Tt Srxotipatt (a, B) éxovoa mapaywyov &' Shag Tdg Ti-
pag Tob x Tag meplexopévag év TH Swotiunatt (a, B), dndpye
elg TovAdytoTov aplbuog v petald o xai B nepieydpevog Tololitog,
Gate va elvar o(f)—o(a)=(B—a)ao’(¥Y).

b4
glval

2. OEQPHMA TOY ROLLE

§ 253. "Eotw 71 owvdpTnols y--o(x) cpiopévn, ouvexrs kal

gyovoa Trapdywyov £V TG draoTnuaT (o) kai éoTw 6T ) kapTTUAN

1) TTAPIOTWHEVT) UTTO TS ouu-

Y apTnoews Tépvel ToOv &fova

TOV X el Ta onpeia A(a,0)

kai B(B,0). Kot T Becdprn-

O TGOV TETTEPAOPEVLOV o~

Enoecoy B Umdpyn pio Tov

0| [A(ao) BB\ X AdyloTov T ToU X pETa-

! U a kal B TowoTn, oTe

R e o(p)-o(a) = (B—a). o'(y):

SAAG emreidn o(B) 0, o(a) =0 kai P-az£0, #wetar &M 0% elvan
a'(y) = 0. "Htot :

"Edv pla ouvapmoig Y=0o(x) dpiopévy xal ouveylg €xovoa
napdywyov &v Tt Sreotipatt (o, B) pndevilerar Sk x=a xal
x=[, Omdapyer pila TodAdyiotov Tipy v Tob x perabd a xai B,
Sid tHv omolav ¥) mapaywyog pndeviletar.
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§ 254. Oevpnua. Edv pla ouvvdpmmols Y =a(x) elvar w-
propévy) xai ouveylg €xovaa mapdywyov €v Tvt StaaTpatt
(a2, B), nal fTig mapdywyog undeviletar S1d ndcav wpnv mepLe-
yopévny petald o xal B, Tote §) ouvapolg Y=o( x) éxeL oTa-
Bepav Tipny év T® Swwotipatt (o, B).

T& bvri, éoTwoav X, X, dUo Tipad ToU x petall o kai B epi-
exopevan kaTd TO fechpnua Tév TemEpacpévay alfnoewy G elvar
o(x)—0(x,)=(x,—x,)0'(y). ‘Emadn opws o'(y)=0, EmeTtan OTL
o(x,)—0(x,)=0 1) o(x,)=0(x,), fiTol 1} ouvapTNOls EXEl THV QUTHY
Ty el 16 Bigotnua (o, B).

§ 255. "Eotw 1) ouvdpTtnois y-o(x) cplopévn, ouvexns Exou-
oa Tapdywyov év T& SiaoTthuaT («,f). "EoTwoav 8¢ Buo Tipai ToU
x of x, kad x,, EvBa X, )xy, petafy a kal P mepiexdupevar, Kord To
Beopnpa TV TETEpaopévioy adffoswy B elvan :

o (xy)—0(x:1)=(xg—x, )0’ (¥).

Emeidn 8¢ x,—x,)0, fmeran, 61 o(x,)—o(x,) xad o'(y) 6& elvan
budonua, fitol, tav pév o(x,)—o(x,) » 0 ) 1O alTd, E&v 1) cUVAPTNGIS
elvan aifouoca, TOTE kad o' (y) ) 0, éav &€ o(x,)—o(x,) { 07 70 aUTo,
gv fy ouvdpTtnots elvan gbivovoa, ToTe kad o' (y) (0. "Qoe

Mla ouvdptioig Y=o{ x) Gploprévy), cuvexis Exovoa mapd-
ywyov &v Tivt Siaotipate, elvar abEovoa #i pbivovsa év Td dia-
sThpatt TobTw, xad’ doov # mapdywyog abiig elvar év TH Sia-
omipatt TovTw Betua) §| dpvnTind - xal dvrioTpdpwe.

Znueiwo. ‘H mapdywyos t&v elvar undév, 8& elvon 516 pepcovopévas Tiuas
ToU x, 51611 &GAAws 1) ouvdpnots 8& fito oTabepd el TO Sidonpa ToUTo.

§ 256. "EoTw, 1) ouvdptnols y—o(x) ouvexns eis T BidoTnua
(o, B) E&xovoa Tapdywyov ', fTis elvan émrions ouvexns ovvapTnais
TOU X.

lov. “Eotw, 6T ) ouvdpTnols péxpl Tiis Tipfis Tol x=x, elvai
aUfouoa, 6méTE kal 1) Tapdywyds Tns O elvon BeTikr, &o B TiS
Tipfis X, kal Exelfev /) ouvdpTnois yivetan gfivovoa. ToTe 1) Tapdywyos
Tns keBioTaTan &md BeTikd dpynTixn® Kol ETeidn 1 Tapdywyos UTTETE-
0 ouvexnls ouvdpots, EmeTon 611, 1 va& yivy &mo BeTikd) &pvnTik,
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8 Bi1EAdn) Siax Tiis Twdis 0, fiTor o (x,) = 0, &Te 1) ouvdpTnoIs Bickk TNV
TIUMV X =X, YiveTal peyioTn.

2ov. "Eotw 8T1 1) ouvdpTnols pExpl TS Tipfls X = X, etvon @Bivou-
oa, 6moTE 1) Tapdywyds Tns & elven dpvnTikn, dmo 8¢ T Tufs
x, Kai ékeifev 1) ouvdpTnals yivetar atouoa. ToTe f| apdywyds Tns
dmo dpunTikh koBioToron GeTikn Emopéves, G5 kal TPONyoUuEVES
EAéy O, B elvan o ( x, )=0, 6T ) oUVEPTNOIS BI& TNV TPV X=X, Yi-
veTal EAaryioTn. "HTou:

"Otav pia cuvdptmols o x) ouvexng elg TL Suhompa (a, B)
¢yovon mapdywyov Siépyetar Sid Tiva Tiwhy Tod x THV x, &
évdg peyiotov #) éhayioTou, W) mapdywyog avTig pndeviferat
Sud TV Tipdy Ttadty, Snhadl o' ( x,)=0, dv cupPaivy va elvou
Kal ouveyhg Swa TV TNV adThv.

Kai dvTioTpopws:

E&v ¥ mapdywyos ouvexols Tivog cuvapticews o x) eig
T Stdompa (o, B) pndeviletar dud Tva TRy Tod x Thy X, ¥
suvdptnolg abty S1d THY TRy x, Siépyetar Si& peyiotov #
Eaylotov, wab’ 8cov W mapdywyos pndevilerar &x fetdv i
APVNTIHOV TLLODV.

Te &vri, foTw &T1 ) Tapdywyos ' undevifetan 81 THY TR
N -x, HETaPaivouosa ék TGV BeTik@v TGOV el Tas ApunTiKAs Kai
toTtwoav SUo Tipad TRS W, fTol 1 feTikn S1d x=x,—€ Kai N &pvnTI-
kf Bi& x—=x,+g Evfa ope=0. Emeidn o'( x,—¢ ) )0, émeTca 6T1 7
ouvdpTnots y elvar aUfouoa, émadn & o ( x,+¢€) (0, EmeTan &1 7
aguvdpTnais  elvan @ivovoa. 'E@” Soov Bk N y UmeTédn ovvexns ka
amo avfovoa yivetan @Bivouoa, EmeTan 61 alTn Exel Hid x—=x, Ué-
YIGTOV. 'Avardyws dmodeikvueTal 6T, OTawv 1) TOPAywyos HeTaPai-
vn €K TGV SpynTikGY els Tos BETIKaS TIpGS, 1) ouvdpTnols SiEpyeTa
81 éAayioTou 81 TNV TIUMV ToU X=X,.

§ 257. "Eotw lov) 6m 1) ouvdpTnols y—o( x ) GpIopEVn, oUvE-
¥As eis 11 Sraomnua (a, P ), Exovoa Tapdywyov ', Exel péyloTov Bix
THY TRy Xx=x; 1 & moapdywyos ¢’ elvar ouvexns Siax THY TiUny
autry, ToTe 8 elvan o'( x, )=0 peTaPaivovoa &k TGV GeTikGY Tipd v
els Tas dpvnTikds, Gpa 1) W' elvan gBivouca ocuvdpTnols kal ETTopEvas
f) Tapdywyos Tns W, fiTis elven 1) SeuTépa Trapdywyos Tiis Sobeians,
elvan &pvnTik).
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"Eotw 20v) 6T 1) ouvdpTnots Sid Tva Tipnv X=X, EX€l EAdy1oTOV
7 B¢ mapdywyos alrfis elvon ouvexns Si THY Ty alThy, ToTE
8 elven o'( x, )=0, peTaPaivousa ik TGV dpynTikG el Tag BeTinds
&pa, 1) @' elvar ouvdpTnols atfouca kai ETropévas 1) Tapdywyds
s ' elven BeTikn. "Qore:

"Edv pla suvdpmoig Y = o( x) ouvexig eig T Sidompa (a,B)
&xovoa mapdywyov ', ¥xy Sk x= x, péyiorov, Téte 1) Sevtépa
adrijg mapdywyog P’ elvar dpwyriey Sk TV TRV Tadtyy Tob
x, €&v 8¢ ) P Exp e x= x, EAdyioTov, TéTe Sevtépa mapdyw-
yos ' elvar Betud) Sud Thv Tidv Tadtyv Tod x.

To &urtioTpopov dmoSeikvieTan eUkdAws.

Iupadelypara : lov. N& ebpedfi 10 pbyiotov | 1o EAdxoTOY THS
ouvapTNoEws W=x*—8x+5. Td péylotov f) T Ao oV Tiis ouvap-
ToEws TaUTns AapuPdver Xdpav Si1& THY TIipAY Tol X, Sk TNV dTroiav
undevileton 1) wpcoTn Mapdywyos ¢'=2x-8, ftor Hid x =4, éme1dn
Sia k&b Tpny ToU x A @' elvan guvexns. "Apa 1| ouvdpTnolg
Y=x"-8x+5 &idx x=4 Exe péyioTov f EAdylioTov. Etreid) 8¢ 1) Seu-
Tépa Mapdywyos W''=2 elvanr mévrote BeTikr}, EmeTon ST n ouvdp-
TNOIS Six x=4 Exel EAdyioTov Ww=—11.

20v. N& eUpedfi 10 péyrorov fi 16 A&yioTov Tiis oUVapPTHOEWS

(= i;— —9x+12. ‘*H ¢'=x2-9, THs 6émoiag pilon elvar x,=3,x,=—3,

Exer @'=2x, fimis Bid x=3 elven @' =6 ) 0 Bicx ki x—-3 elvat =
=—6 (0" &pa 1) ouvdpTnols Bi1& x=3 Exer EA&yioTOV Omep fooUTtan pé
—6 kai 81 x=—3 Exe1 uéyrorov, Smrep tootrar pé 30.

o(x)
qT()-C_).'
OUVEXETS ouvapTnoels ToU x kal foTw 6T Bid x—a 1 oUVapTNOIS

§ 258. "Eotw 1) ouvdpTnos y — Eha o(x) kai @(x)

AouPauel Ty dopioTov quqn’]u%, ﬁTOl%:%. Emaidn o(a) =0
o(x)—o(a)
o(x) _ o(x)-o(a) . o Xed Kad
e(x) ()@ ' 9(x)—9(a)
X—a
a(x)w(u), i
X—&

kal @(a) =0, | y ypdpeton =
gav UmoTedi) 6T op (x—a) =0, TOTE T KAdoua

omoiov TaploT& TO TmAikov TR avEhoews TS  OoUVOpPTHOEWS Bk
Ths abfnoews Tiis GvefapThiTou peTaPAnTiis, ExEl Gplov THy Trapa-
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ywyov dia x = a, fiTor Ty o' (a), TO B¢ KAdopa Exel Oplov

?(x)—9(a)
X—
9'(). "Apa tav opx - a kol ¢'(a) 5£0, Exopev
opy — op. o R
e(x) 9w

‘H 4Andhg tipd tod xAdopatog ¢ =

“Qoe :

o (x)
5(x)’
X = a AapPdvel Tv drpocdiépioTov popphv %, elvat & Abyog

:fzg TV Tapaywywy Sid ™y Tiphy Tadmy, drav @' (a) 0.

( Kavaov toh Hospital ).

Tnusiwow. 'Edv kal & Adyos T@V mapaydywy Sid THY Ty X=o Aaupdvy

Td omolov Sk

™y &bpioTov popeRv %, TéTe AcpPdvopev Tov Adyov T@V BeuTépwv Traparyd-

ywv Sid THY TIPMY X=a K.O.K.

Hapdbewypa : N& eUpebfi 1 SAnbns mwn  ToU  KkAdopaTos
_x2-5x+ 6
 x2 9%+ 14

PIOTOV HOPQTV % *Apa 1) dAnBs Tiuh ToU KA&opaTos TouTou ioolTan

S1d x = 2. To kAdopa ToUTto 81& X —2 AopPdvel THy &o-

pi TOV Adyov TGV Trapay@ywv TV Spwv Tou Bia x=2, OmoéTe
= 2x-5 L, o g —1 1
EXOUEV W =5 —5 BéTovTes Bt x — 2 eUplokopey y = ==z

3. MEGOAOT IIOYAHE TQN METABOAQN MIAYX EYNAPTHIEQE
TH BOHGEIA TQN IMAPAT'QI'QN

§ 259. Tlpos otroubny TGOV peTaPoAdV Wwds ouvapTnoews, lov
xafopilopevy T& BiaoThpaTa, els T omoia 1 ouvdpTnols elvan dpi-
ouévr kai ouveyns 2ov eUploxopev THY Tapdywyov, Tis Smoias
xaBopilopev TO onuelov: 3ov eUpiokopey T& péyloTa kai EAdyioTa Tiis
o—uqu-rﬁcyemg' dov eUpiokopev TAs TIPAS Tiis ouvapThoEws Sik
x— fookal x =0 kai é&v elvon Suvatdv kaBopilopev Tas Tipds Tol X,
oitives undevilouv THY ouvdptnotv Sov oynuaTi{odev oUVOTTTIKOY
Trivoka GAwY TGOV dvwTépw: 60V KaTAoKEUA[OHEY TV KapTrUAny THu
TApIoTAOOAV TNV OUVEPTNOIV.

*Egpappoyal : «) Zuvaptnots w=ax+P. lov. *H ouvdptnots alrrn
elvan copropévn Bic &oav Tiwnv ToU x. Zov. ‘H mapdywyos ' elvan
fon Tpos a fitol y'=a, Emopévws SloKpiVOUEV TPES TTEPITITWOES.
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Iy meplntwog : a) 0. ‘O wival 1OV peTaPorddv Tfis w elvan &

&rdhoubios.

2 Sl o —g +200
g + +
e A ¢ P e L

‘H ypauun Tdv petaPoldv elven elbeia ypappn oxnuatilovoa
HETG TOU BetikoU &fovos TV X ywviav w ofelav, d1oT
y'=epw =a ) 0 (oy. 26 ).
2a mepintwoig: a{ 0 ‘O mivaf TV ptaPordv ThHs W elvan o
dxoAoufos.
+0

|
Qe

2, | O

LP’ o =1
| Beoriver Do 32

‘H ypaupd 1 maploTdoa Tas peTafolds elvan edfeia oynpari-
lovoa peta ToU OeTikoU &fovos TV x ywviaw w dpPAciav, Si16T
y'=epw=a{ 0.

4

8
8 y=8

w

yl

yt
Zy. 26 229

dn meoinroog @ a=0. ‘H ouvdpTrols elvon oTabepd kal maploTd
eUfelav TrapdAAnAov Tpos Tov &fova Tév x ( oy. 27 ).
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B') ‘H ouvéptnols w=ax*+Px+y. lov. ‘H ouvdprnois alrtn
elvon Gpiopévn kel guvexns Sia mloav TRV ToU X.
20v. ‘H mop&ywyos aUtiis elvan y =2ax+B, 715, é&v 10 « ) 0,

p

elvar &punTikr) €ls 10 SidoTnua (—-oo,— 5=

) kad BeTikr) elg TO SidoTn-
o (— -25-, + oo) tav 8¢ 16 a{ 0, elvaa Berikny el TO SidoTnpa
a
p Vo2 Lo ok s B )

(—~oo,— 2&) kal &pvnTikn els TO BidoTnpa ( 5! +oo) |

3ov. Al pilon Tfis TpATNS Tapaywyou y =2ax + P elvan x =
— e Gpa Bia ThHY TIPHY X=— -2% 1) ouvapTnols Exel déyloTov 1) EAd-
xioTov. ‘H 8¢ Bevtépa rapdywyos w' =20 elvan Betin) 81" a ) 0, pvnmi-

K 8¢ 81’ a { 0 émopévws 1) ouvapTnots, otav o ) 0, éxel Bid x=— L

2a
; 4oy—p2 s ¥ \ B. . 5
ENaY10TOV Y = _Zd kai otav a{ 0, éxe Sid x= — 5e MEY0TOV
__ day—p?
g 4a

dov. Aix x=+o0, tav a )0, y=+4 oo, &&v 8 a (0, y=—oo.

IIiveE tév perafoidv

e L, J ~2% +20
d iyl K 1
(.I)” +

roo 2B 4 400

4a’tAaxisiov

ol B~

~
(o]

-0 —22’ + OO

~

2a
g eifre oies

2 4ay-p* o
o / 4o pepiotov \ g

ele|e

Hapadeypa. N& omoudaodij ) petaPoAt) Tiis ocuvapThoews
y=x*—6x -} 8.
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‘H ouwvdpmois almn elvan dpiopévn Siad waoay Tiwhy ToU x.
‘H mapdywyos ¢'=2x—6 8ia x (3 elven ¢ (0, Bid x )3 elvan
Y 0. Ak x=3 elvon @' = 0, emaidn 8¢ ¢ '—2 )0, émétan &1 Bk

32-36

x =3 A ouvdpTnois éxel EAdyioTov = ==l

Aia x = + 0o émabn o ) 0, Y=+ oo.
Aid x=0, ¢y=8, 8id x=—2 kai x=4, y=0.

'Aoxfoerg

660. N& éfetacfolv ai petaforai Tédy OUVapPTNOEWY
a') y=x+3, P) w=—3x+1. Y') y=x3473, 6') w=x2-5x-}6,
£) y=x*-8§, oT’) y=x(x—1)2, &) w=x2+43x+42, n) y=x*-5x—4.
661. Na& elpebolv 6 péyrorov f 16 EAéy10TOV TV ouvapTHOEWY :

o) ye=xi-3xf2. P') w=3x342x2. Y) y=x*-36x.
662. N& elpedy 1) &Anbis Tiun Tév kéTwd Kiaoudrwy :
oy o X3 3x2dx-2 ‘N ; x3-5x2-7x—3 ol
NIV=Frmies  ddx=lL P y=o T =
N x3-3x2i4 9= n o X33x244 L]
VIV apeaxrs MX=2 M) v=amaa ey b=

4. AIA®OPIKON ZYNAPTHEEQY MIAZ ANEEAPTHTOY METABAHTHE

§ 260. "Eorw TuyoUoa ouveys ouvdpTnois TolU x, ) y. 'Edv 7
dvefapTnTos peTaPAnTh X AdPn EAayioTny atfnoiv Ax, 1 ouvéptnois
AapPdaverl dpoiws &vrioToryov alfénoiv Ay. Mveopilopev &1, &v opAx=0

X

elvan kod opAy=0 kai op 2\: =y, ouveréxs kai op (gv—\y') =0.

"Ex Ttodrtns EmeTon &1 2‘:74)' =€ (1), v ope=0. AUopev THv
(1) o5 pds Ay xai Exopev Ay = y'Ax + ¢ Ax. *Htor :

‘H alEnoig ouveyoldg cuvapthoewe tod x éyolang mapdywyov
W) dvriororyoboa eig EAayiomv alfnowv Ax tob x, &moreAeitar
dep’ €vdg dmd Td yvdpevov Tiig mapaydyou éni Ax xai Gep’ été-
pov &md T yivbpevov tob Ax émi &p1Buodv €, & dmoiog €Eapraral
armo v alBnowv Ax xai €yer dplov unbév, Sray opAx=0.

TS ywopevov y'Ax kadelton Sapopixdy THs ouvapTioews W
kal onueofran dy = y'Ax. (1)
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"Eav - x elvan @'=1, émote &k ths (1) mpoxUmrTer dx=Ax koi
) lo6tns (1) ypdoerar dy=y/dx. (2)

*Ex Tiis (2) mapatnpoUpev: lov é11, iva pia ouvaptnots &xn Sia-
POPIKOV, TIPETTEL VA EXT) TTOPAY Wy OV kad 20v &1 Trpds eUpeciv ToU Sia-
PopIKOU pIGS CUVAPTTOEWS ToAAaTTAao 1 {opey THY TTapdywyov auTfs
¢ odx. OUtes av w=2x3, B elvar dyp—6x"dx.

"Aoxynotg
663, Na eopedfi To Siapopikdv TdV kaTwh ouvaptioewy
a’) w=3x, ’ B y=Tx% Y') y= 3x2-5x+6,
&) y= f-xl' g) y= ;z'-i_-_l' or’) y=I3x2, 0y w=Vx-2x+1,
X+

5. IAPATQI'0OZ KAI AIA®OPIKON EMBAAOY

§ 261. "Eorw y—o( x) ouvexhs ouvdpTnois Tou x kai MN 1)
kapuTUAn, THY omolav altn mapioTd. "As AdPwpev étri ToU &Eovos
16 x TO oTabepov anueiov A (0 ) kai TO peTaPAnTov B( x,0 ), xai
T6v &moiwy eépopev Tas TeTayuévas Al kai BA 1év onueicov [ kai
A Tis kaumUAns oUTw Bt OpileTan TO ywpiov ABIA, ToU bmoiou
totew E 16 tppadov (ox. 28 ).

y aa/z

X 0 Acao) B(xo) € X

Ix. 28

Elvan Trpogaves, 811 petamifepévou ToU petoPAnTol onueiou B,
fiTol peTaParropévou ToU x, petaPdAdeton kal TO EépPabov E, Emwo-
péveos 16 E elven ouvdptnois tol x. Emions elvan pavepov &1, €9’o-
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ooV ) oUVEPTNOIS W0 (x) clvan auvexns 81° alfnoiv Tol x kerd Ax—
(BE), 1 aignois AE ToU éuBadol elvan To Eupadov Tou xwpiou BAZE
ki 811 817 opAx—0 O sfven kad opAE =0, fitot 76 E elvan kad aUTo,
OVVEXTS ouvdpTnols ToU x. ‘Qs & Tol oxNuaTos paivetal, elven
(BAHE) ( (BAZE) ( (BOZE) 7 év ebi (AD) <Ay, 6 elvar y-Ax
CAE( (W Ay)-Ax: Sicipolvres 88 Bix Ax EXOUEY :
‘Eav pév Ax ) 0, w ) 25 (Y + Ay, dav 8¢ Ax (0, ) 25 Yy Ay,
"Ere1dn) 8¢, Staw opAx 0, elvan kad opAy =0, EmreTan &T1 0p gf =y

"ANAG op 25 E', &pa E' -~ y, & TaUtns 8¢ Emetan ém E'dx — wdx.

6. APXIKAI ZYNAPTHEEIX KAI XPHEIMOTHE AYTQN

§ 262. "Eotw 1) ouvdpTnols w--5x —7x Exovoa Tapdywyov
y'=10x—7. ‘H ouvdptnols ¢ —5x2—7x AEYETaL &py Yy oUVEPTIOIS
i xal mapdyovea Tiis @' —~10x—7. "Hror :

"Apxieh ouvdptnolg SoBeiang ouvapTicews ¢@( x) Aéyeran
pla &ALy ouvdpmoig, Eav Smdpyy, fitig, Exel dig mapdywyov thv
dobeioav.

§ 263. "Eotw 1) ocuvaptnons a@(x), &vda a oTadepd. ‘H Toapdycw-
yos auriis elvan (ap(x)]' —ag’(x), fiTor ) dpxixn TS ouvapThotws
a’(x) elvar ag(x), Evla @(x) elvoa 1) Tapdyouoa THs ¢'(x). "QoTe

‘H dpyuh piic suvaptioewe éni otabepav moobrnTa elvar
) mapdyovoa Tig Sobelong cuvapThgews énl v otabepdv mo-
ooTYTA. ‘

llapdéetypa @ "Eotw #) ouvdprnats ¢(x) —x+ f) &pyikn adTs
elvan 1) [ (x) ; - Kai yevikéds 1) dpyixn iis ¢(x) —x €lven f{x)=

i1 s
L (1) 1 Emouvaos f) dpyi) Tiis 3x elvan 3. 5

§ 264. “Eorw 1) ouvdptnois Y=@(x)+a(x)+f(x) Exouoa ds
Tmopdywyov Ty ' = (x)+0'(x)+1'(x)" ouvemds 1 dpyikn TS
Y= (X)+0'(x)+"(x) elvon ) y=g(x)+o(x)+f(x). 'AN& o
e(x), o(x), (x) elvar dvmioToixws ai dpyikai TGV pix), ol(x).

(xS R
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‘H &pyuy) ovvaptolg Tob dbpoiopatog §Vo 1) meplocotépwy
ouVapPTNCEWY €X0VEEYV GpYInds, ioolTal pé T &Bporopa TV dp-
xwdv tdOv dobelcdv ouvapTioewy.

[apdderypa : "Emadn ai dpyikad Tédv 3x%, 6%, 5 elvan dvmioToi-
xws af x2, 3x% 5x, émetar &1 Ny Gpyikn TS w=3x*-6x +5 elvar 7
x —3x% 5%,

§ 265. "Eorw pia ouvaprnols ToU x 1 @(x) dplopevn év Tiv
SlooTHUaT! Kad fyovoa s apyikny thv ouvapTnoiv {(x). Kata Tov
Splopoy Ths &pyikiis ouvapThoews TpeTel [ (x)—@(x) &AAA kai
(I () ) =¢(x), #v0ax a otabepa. "Apa 1 @(x) Ba éxn bs &p-
¥iKas kai Tas ouvapThoes [(x) ¢, évba ¢ elven oloodnmoTe oTaBepos

ap1fuos.
7. APXIKAI ZYNAPTHZIEIZ QPIZMENQN ZYNAPTHEIEQN

§ 266. Eis o mepl wapaywywv KepaAalov elyopev eUpel TAS
Trapaywyovs Gpiopévey ouvapTnotwy T Ponbeiq adrdy eikoAws
eUploKOUEY TAS APYIKAS OPIoHEVLY TOIOUTWY, ai OTrolan TEpIEYoVTa
gls TOV K&TWH Tivaka,

JuvapTroEls *Apyikal
b xi41
§ T
axu+1
u ) .
ay | +c
1 _
i, = 2Vx “+c
ouUvXx NUX +c
NHX —OUvx ¢
1
ouvEx i
—_—— 1 .
e opx  ~+cC

§ 267. 'H d&pyikn) ouvdpTnols | Topdyovoa WIES oUVPTHCEWS
o(x) xaAeiTan kai GAokAT|peopa Tol Siagopikol o(x)dx kai TwapioTa-
Tan Si1x ToU oupPdrou § o(x)dx.
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Kard tabra elvar § o (x)dx ~o(x) + ¢ kai d §o'(x)dx =o' (x)dx
“Hrou:
‘H 6 oxAfpwotg xal ¥ Stapopioig elvar mpdEetg avriotpopor.
*Ex ToUTou kaBioToTal pavepov 0TI €€ EkdoTou kavovos dlagopi-
OEWS TIPOKUTITEL GVTIoTOIKOS Ky OAOKAT|PWOEWS Kl QVTICTPOPLS
udvov, &1 koT& THY OGAokAfpwoly TTpETEl v Tpochécwuey Tooo-
T ¢ &veEdpTnTov THis EkAoTOTE PETAPANTTS.

"Aoxnotig
664. Né eUpeBouv T& kaTwb GAoKAnpmuaTa :

a') § 3xdx, B §9x2dx, ¥ { 5 dx, 5 | " dx,
) S-_ %' dx, oT’) S :_ﬁd"- )y (x4 2x2-5x-46)dx, ') Y (6x"—Tx*—3x)dx,

6 S(x -2)adx, 1) S (x=1)dx, ') S P (nux-f ouvx)dx, \ ouv2xdx
Y S nu2xdx, 18°) Scuv3xdx, 1€') Snp.Bxdx.
8. XPHEIMOTHE TQN APXIKQN IYNAPTHEIEQN

§ 268. "Eorw pia ouveyns ouvdptnols w—=o(x) kai MN ) kap-
TrUAT, TV OTroiay alTT TaplaTd.

“As UmoBéowpey, 6T §o(x)dx  f(x)4c. "Eotwoav 8¢ (OA) - o
8
/]
Y
8
M
O A AL X
Zx. 29

kad (OA")=x. *Av kAn07j E 16 tuPaddv Tol kapmuloypdupou xwplou
ABB'A" (0%.29) 8& elvan dE=o(x)dx, ouvemdys

E=§ o(x)dx ={( x )+c (1)
oloubnroTe &vtog ToU x. 'Emraid) 8¢ Six x=a 8& elvar E=0, 1} iodrng
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(1) yiveran O=f (a)+¢, &k Ths omoias pokUmTel 6T ¢ —f (a),
omoTe E=f(x)—1(a). Altn dix x=(0A")=p &ise (ABB'A")={(p)
f(a). "H Sagopa f(B)—f(x) mapioTaTar cupPBoiikds

fic(x)tlx,

gav f'(x)=0(x) kai kaAeiTal @pLopévov dAoxApwpa.

Td o kai B kahoUvton 8pra ToU SAOKATPWHATOS, TO UEV & KATeH-
Tepov, TO B¢ P &vwTepov, v dvmifitoel Tpos TO § o(x)dx, TO dmoiov
KaAelTan dbprotov dAoxAfipwpa. “SloTe:

‘Eav 800fj xapmddn mapiotwpévn Omd TG ocuvaptoewg
Y=0(x), dptobdo: §¢ &n’ adriig SVo onueia B xai B' &ovra
dvtiotolyws vetpunpévag a xal B, ©6 éuPaddv E' tod xapmuio-
Yedppov ywplov ( ABB'A’) 6 elvar :

E :fzc(x)dx ;f(ﬁ)* f(c‘). E’d\l f’(x) — U'(X).

'Aoxnoetg

665. Aibetan 7 ouvdpTtnois W = X*—5x+6. N& eUpebfj 10 EpPabdv 1ol kaptru-
Aoypaupou xwplou, ToU Tepiexoutvoy petafy Tod &fovos Tév X kal ToU Téfou Tiis
KQUTTUATS ToU Trepiexopévou peTafl T@v Topdv Tiis X'X kel THs kapmUAns TauTns.

666. Té alrd B v ouvdpTnow x2—6x-+45.

667. 'Eav B elvan 10 ompelov, els 10 omolov ) ouvdprnols w=x2+42x — 3
Tépver TOV &fova 'y, kai A’ kol A al Topal pé Tov &fova x'x, v ebpedf] TO EpuPa-
Sov A’OB kad OBA.

668. N& eUpedij 10 EuPabov Tis NuiTovoedols = nux &mwd 0 &g .

669. N& eUpedf] 10 tpPadov Tiis ouvnmtovoaBols = ouvx d&md 6 fwg ;
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