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KE®PAAAION 1

A’ OPIZMOZ THZ AATEBPAX *
KAI ZYNTOMOZ IZTOPIKH EINIZKOIITHZIE AYTHE

§ 1. “H "AdyeBpa elvon kA&8os Tfis MabnuaTikils "Emothiung
omews kai 1) CApBunTikn, &AN elvon  yevikwTépa aUTiis doyoMel-
Ton 8¢ KaTd TPOTOV YEVIKOV M TNV AUowv {nTnudTwv, T& OToix
duagépovTan s &l TG TAEloTov el yevikoUs &pifpous ( Tous oO-
Tolous ypnoipoTrolel évioTe kad 1) TApiBunTikn, kabds w. y. Sia TV
TopdaTaoty £vds XprpaTikol kepoAaiou K, Tol tokou T wA.m. ).

§ 2. Eis v "AhyePpav xpnoiwotrooUvton kupiows, €kTds TV
dpoPikdv oupporwy, 0, 1, 2, 3, 4,... kT.A, ypauuoTa ToU dAQa-
priTou Bid TV TapdoTaciv dpipdv ) moooThTwy. Afyouev Y.
a Spaypat, dvrl va eimeopev els cpiopévos &pibpds Bpayudv. ‘H
TolU T YpnotpoToinols TGV ypoppdTwy elvan pev  aubaipeTos,
Buvdpefa EnAadn v& TTapoOTHOWUEY wplopévoy &pifuov f) dpi-
opévny ToodTNTa pE &V ypduux, TO o Y. f| TO B} TO Y KT,
AAAG TO plopévov aUTO ypdupa, TO OTrolov XpnolpoTroteitan ko’
SAnv Thy EkTacy ToU [nTrpaTos, ToploTavel TOV aUTov &pifudv

*'H Atfis "AhyePpa dpeiker Thv mpotdeuoiv Trs els TOV TiTAov tvds dpyaio-
T&Tou  dpapikol pafnuaTikou Pipriov « AL — JEBR WAL MUGABALAH ».
‘Qs mpds T EEEMGIv TRs "AAyEPpas Siaxpivopev kuples Tpeis mepdSous.

Kora thv mpotny meplobov 1) dmola kaAeitan pnropikr), Emikpatel ) xpiiois
MEewv kal Tis denynoews, xwpls va xpnoiwomoi®dvtar ouppora. Katd Ty re-
pioBov auTiy ouyvl) pévov EmavaAnmTikn &efynois doxel Tov &oyohoUpevov i
1o pdBnpa Tis 'AAlytppas. Els TO kardTaTrov alitd oTddiov THs dvarrTUlews Tou
pabfiparos alrol mapépevav kal aUtol ol “EAAnves péxpr ToU lou aldvos . X.,
tv@ ol “Apapes, ol "Apyaiol ‘ltadol xal leppavol Twopépeivav péxpr Tou 13ou al-
&vos 1. X,

‘H Beutépa epiodos Efehifecos Tis AAy¢Bpas, ¥ dmola koeiTon ouymexop -
pévn, dpxiler &¢” &tou pepikal exgpdoes fipyioav v& TrapovoidlwyTal ouyke-
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A Ty athy moodTnTa. Katd ouvieiaw, f omoila émexpdTnot,
XPNOIHOTIOIOUVTAl TA TPDTE UIKPE YpduuaTa TOU ( EAANVIKOU 1)
§evou ) dApaPrTou, T& q, B, ¥, 5..., Bik T TAPATTATIY YVWI TV
S&piBuddy i ToooTHTWY, Ta B¢ TeAeuTaia XY, @ 9,... B1a TN Topd-
OTaov &yvadaTwy T {NTOUPEV™Y TTOCOTHTWY. T.x. Aéyopev: &v
@ OKkdBes EuTrOpEUMOTSS Tivos TipddvTan P Opayuds, kaxi InTduev
TV TV Y OkGBwv ToU auTol EUTTOPEULCTOS, TAPITTAVOUEY TOV
% Y Spx.

"EvioTe xpnoomoioUpey €5 Thv "ANyePpav Biadoyikd ypdu-
poTa S1& TNV TopdoTacty loapifBuwy Spoei&év &p1fudv A ToooTn-
Toov. T1. Abyopev: &v moody A Spayudv uepiot) els Téooapa pRé-
owTa GvaAdyws TETTEPWY Siapdpwy ApiBpddy, X, TAV K, A, y,
v kad InTévTan T pepidia aiTédY, TapioTdvopey T {nTolpeva pe-
«pidloc T.X. BE X, W, Z, @ Kai B8 Exoopev

{nroluevov &piBpodv Ty, pt X kai 84 Excouev, 8Ti X

hr Ak 1 AN =) Ap e Ay
Sy meTEaa i e wame T K Afptw KtA+ptu

‘EvioTe ypnoipomolobuey &v pdvov YP&Hpa pé BeikTas pikpous
drepadous &pifpols, 1, 2, 3. (7 we éva, 8lo, Tpeig TSvous ).

xoppévan els PipAia. TTpédTos EKTPOTWTIOS TS TEPIdBOU auThs elvar & "EMANY pa-
Onuamikds Adpavros Tiig "AheEavBpeias TE BelTepov fAuiou TN TpiTns Ekarrovros-
Tnpidos w.X., & dToios £y pnoipoToinge OMBAVTIKAY ouvTopiav elg nadnuaTikds k-
Ppdoes els 1O Epyov Tou Tepi *AAyEBpas, Becopeitan 8t obros kai BepehioThs alris,

‘H Tpitn mepioBos i "ANyEBpas yapokTnpileTar aupBolud. Tpétor
ol dpyaion Alyumrtiol rapovoidlovral XPNOIHOTIOI0UVTES HEPIKOUS oupPoAiguous
els Tas pabnpoTicgs Ekppdoers, ol dmoict TapeAnginoav kal tmegerddnoav Pabun-
Sov Umrd ThY lvBidy.

Katd t& péoa ToU 150u alddvos w.X. paiveTan mhéov EmikpaToloa oupPoli-
KT ypag Tijs "AAyEBpas kal Tév Mabnuartikéy v Yével, Ot 1o 1494 XPNoipo-
ToloUvVTal G oUpPoAa Urd ToU 'ltahol LUCA PACIOLI ypdupara To0 &rgpa-
Pfitou, T& émoia PpaduTepov dvtikaTeoTdBnoay Umd Tou . WIDMANN e
T& +kad — ‘H YevikoTépa kal elputépa Spewg XpnopoIreinais Tol oupPoh-
ouol Ogeldetar els Tév MdAAov F. VIETE (1591), /| émoia OUVETAT PO kaTd
™y toxhv BUo Sixerucwv HabnuoTik@y, Tol Meppavol LEIBNITZ xal Tou
"Ayyhou NEWTON. OGror OuveTEAECQY aTrouBaicog Sx1 podvov elg TV peydAny
mpoaywyny Ty MaBnpartikiv tv Yével, &AAG kad el THY SieBvotroinaiv Twv, pd
T Xpnoiuomoinaiv oupPérwy Biebvols Hopeiis.
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Bid v TapdoTacy &piBpddy fi mocothTwy. Tly. &v Tokion Tis
Tpia Bidgopa Tood p¢ &vtioToixa Sidgopa EmiTdxia kai BéAouev
v elpopev mooa yprpoaTa 8& AdPn Ev OAw (&mo KkepdAaia xad
TOKOUS ) WETQ T.X. EV ETOS, TIQPIOTAVOPEV T& ToKI{OpEVa KEPOATIQ
X BE @, Oy, O, TA EMITOKIO T, 1 TV Ty, Ty, T, Kod TO {nTou-
HEVOV TrooOV Bi1x ToU .
Ol B Eyxwopey x= a - (1 - 'llﬁlﬁ) + o (1 -+ _1%25) + o - (1 —5—]—75% )
Eis v "AlyeBpav xpnoiuotololuey T& yvword cUuBola ik
Tis "ApibunTikfis, TO + (ouv ) Bia T TpdoBeoiv &piBuddy | Togo-
THTwy, TO — (TANY §) pelov ) &ia THv deaipeoty, T X f - (&mi)
81 Tov moMaTAcoiaopoy, To: (Bid f Tpos ) Sid THv Siaipeaty,
e¢mions 10 ¥ (pifikov ) Six v Efarycoyy THs ( TeTpaywvikis )
pifns k.T.A. xafds kol &AAa oUpPora, mepl TdV Strolwy B yivy
Adyos eis TA ETTOpEVA.

"Otav &v [ATnua éktibeton pé MV Ypnoipotoinaty TGV oup-
PoAwv kol TGV Exppdoewy TV XpNOIMOTIOIOUPEVLY UTTS Tiis “AA-
YEPpas, ToTE Adyouev ouimbws, 8T1 TS [HTnua ExTifeTon pE THY
YA@oaav g AAyERpag 1) ut dAyefpuchy YAdooav ) kol &mAds
exTifeTon dAyePpindds.

'Acxfoerg

1. "Av 10 yiudyp. éumopebuoTtos Tipdvtar 100 Sporypds, Togov Tipudvtan
120 yiMdyp. alrou ; AVooTe TO TpoPAnua kol drohouBuws vd TO YEVIKEUONTE Xpn-
ooTroI0UVTES yevikoUs pifuous ( ypaupaTa ) kai va AUonTe TO Yyevikeupévov
TPOPAnpa. .

2. AiBovran of &piBpoi 5, e 13,5. Tloiot eiven ol dvrioTpogpoi Twv ; levi-

KEUOQTE TO TIPOPATIHG XPTOILOTIOIOUVTES YPAupaTa kal AUcaTe auTd.

3. Tpéyare Tpefs &piBuols yevikous kai elpete T& SimAdaid Twv, T& Tpi-
TAQOIX Twy, TA VITAATIE TwWV.

4. Aibetan els &piBuos m.x. ¢ a. Tlds mapioTdvovTan T& %,Té %GL’JTOG;

5. Inpeiwoare To &fpoicua BUo &piBudv a kai B, THv Biagopdv Tou Beu-
Tepou &md TOV mpHTOY, TO YIwdpevdy Twy, TO TMAiKoy ToU TpwToU Sidt ToU Beu-
Tépou.

6. Mpayare pé i fooutan 10 kepdhatov K 8py., 10 émoiov, TokiGouevoy Ermi
X Ern wpds EY, 8ibar tékov T kai elpete wooov eivan 1o K, dtav, dvri Tév X, E,
T, Btante Gpropevous dpiBuous.

WnpionoBrke amd To lvotirouto EknaiSeutikrg MoAmkrg



B’ @ETIKOI KAI APNHTIKOI APIOMOI *

§ 3. KaBdx yvwpilopey & Tfis ApiBunmikfis, pétpnoig Evos
TocoU fi peyéfous Aéyetan 1) oUykplols aUToU pe &GAAo Spoeibés
Tou, TO &Troiov BecopeiTan o5 povas peTprioews. To éfaryduevov Tis
peTpnoews £vds mooolU i peyébous elvar &piBuds Tis, & oTroios Aéyo-
uev, OTI TTaPIOTAVEL THY TIUMV ToU peTpnbévtos f| aUTo TO ueTpn Oév.

*Eore e0feic Tis (€), émi Tijs Smoias Siakpivopev SUo gopas
(ox. 1), plav v &md ToU onueiou outiis .x. O PoS TO onuEi-
ov Tns A, Thv Omoiav kahoUpev Betind)v gopdy kai GAANY ék TOU
O mpds 16 onueiov Tns I, THY Omoiav kahoUuev &pvnTixny popav.

(€)

< X

KohoUper Betixov pév Tufpa Tiis (€ ) T&v pepos alThis, &v
BecopfiTen Siorypapouevor UTtd kivnToU kaTa THY BeTikhv  popdw,
dpvnTikdv 8¢, &v xoard v dpvnTiknv. OUTws, émi Tiis evbeias (&)
Biokpivopey TufpaTa auThis feTika o T OA, OB, AB kai &pvnTika
s t& OF, OA, TA. Ta ptv BeTikd TpfpaTa TR eUfeias peTpoUue-
va UTd Tiis povédos peTprioews ( fiTor Umd Evds TpfpaTos BeTikod,
T &moiov &pilouev aToPouiws ), EoTw ToU OA, TapioTdvrar Umd
&p1fuddy, Tous Omolous koAoUuev Betiwods, T& Bt dpunTika UTrd
&piBudoy, ToUs Omolous koAoUuev dpvnTixoeds. Tlpds TrapdoTacty
T&Y Tipdy ooy fi peyedddv, Ta omola Siakpivopey els BeTikd kad
&pvnTikG, peToyepi{opeda Tous kaouuévous BeTikous kaid  &pvnTi-
xoUs &pifuovs, kol Sexoueba OTL:

Eic éxaotov Betindv dpiBudv mapiotdvovta TV Tiphv mogod
1) peyéboug Tivdg Betinod, dvriotouyel elg dpvnTindg dpibpdg ma-
pLOTEVWY THY TNV dpvnTied mogol ¥ pmeyéBoug dvriatolyou
700 Oetinol. Kai dvrtiotpépuwg : Elg éxactov dpvnrixdv dpi-
Ouév, mapiotdvovra dpvrTindv mocdv ) péyebog, dvrtioTouyel
elg Betindg, dv Td mood ¥ peyédn émbdéywvrat dvrtibeoiv.

* ‘O "EAAny padnuaTikos Aidpavros Ths ( "AAefavbpeias ) éxpnoipotoinoey
GpvnTikous dprfpous. 5
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Oi TowoUtor davtioToryol Tpods dAANAous dpifipol Aéyouev, 6T
gyouv THv (B10TNTa va Exouv TO aUto pév TATBos povdduwv, GAN
fxaoTos YapoakTnpileTal s dvriBetog ToU &Mhou. [ly. EoTw, oM
els Tov dpifuov 6 Bpy. Bibouev TO yvwploua, 611 elvar képbos Evos
&vlpcotrou, Exopev 8¢ kai &AAov dpiBuov 6 Bpy., 6 dmoios TapIoTA-
vel {npiav ToU auTtoU dvlpwmou. Of Blo alTol &piBuoi 6 Bpy. keép-
Bos kai 6 Bpx. Inuia ToU dvfpddmou otol Bewpolvran s &vri-
Betor &ptBuoi.

"Opoldv 11 oupPaivel kai el GAAas meprrTwoes. Ty, &v Bia-
won Tis & eVBeias OBoU, &mod Ev copiopévov onueiov oUThs Eva
apiBudy pétpwv, .. 200 p., mpos T BeTikny gopav T eubeics
( toTw Tpds Poppdv ) kai Emerra TOv auTov &pifpov 200 p. Trpos
v &vtifetov gopav (EoTw Tpds voTov ) &o TO onueiov, elg TO
omroiov EpBaoe Tponyoupévws kai Emi This ovtiis eBelas, ToTE oOf
dpfuoi alTol, 200 p. mpos THv BeTikny gopav xai 200 p. Tpos TH
dpvnTikNY @opav Thc edleias, Aéyovton dvriferor dpibuol.

MevikcoTepov Beyopeba, 671 els ExaoToy €K TGV pEypt ToUSE yvew-
oty apifpdy Tis ApiBunTikis ( dxepaicv, KAQOUTIKDVY, AOUUHE-
Tpwv ), dvTioToixel els &AAos dvTifeTos aUToU, kai Bid va Ekppdow-
ey oupPolikéds THy dvTifeotv Buo TooUTwy GpiBuddv ypdgouey Tpo
ToU Evds Ek ToUTwv, ToU péxpr ToUde yvwoToU, TO oUpPorov +
(ouv), Tpd 8¢ ToU &AAou, TO aupPorov — (TANY ). To oUpPorov +
TiBépevoy Tpod ToU dpiBpol ( dpioTepd Tou ) AfyeTtar Betixdv mpd-
aonpov (f ofjpa ), TO Bt — dpvnTindy mpdanpov (1) ovfjpa ). OUTws
ol &vrifetor &piBpof, EkaoTos T&V dmolwy £xer 6 povadas, yph-
govtal + 6 xal — 6, dmayyéMhovTan B¢ s E6fis  ouv E§ kai TAnv
§€. SuvnBuws mapodeimeTon TO 4 els TV &pxnv ToU  &piBuod.
‘Evroptvess, dtav els &piBuds Ths "ApilBunTikiis 8év Exn Twpd ool
aupPorov, UrroTifeTan, OTI Exel TO +.

Katd TaUta, ol avrifeTor dplﬁuoi + 6 xal — 6 ypdpovrar kal
oUrws : 6 kol — 6. ‘Opolws, dvtifetor elvon ol &pibpof :

2 ol 6,15 kad — 6,15, ol —5 ki 5, o

. 3
23 xai - 23, ol = Kol '~ —,

—3:6 5 xal " 36 KT
"Av els &piBuds TapioTaveTan LY. ME &, & &vTifeTos Tou Tapi-
OTAVETCN PE — a.

WnpionoBrke amod To lvotirouto EknmaiSeuTtikig MoAmkrg



§ 4 AUo | mepioodTepol dpiBuoi Aéyovtan dpéonuot, &v E-
Xouv TO oaUtd mpdanpov (eiTe TO + elvan eite TO — ). OUTws Suéd-
onuol Aéyovtan oi &pifuoi + 3, + 12, émions oi 5, 23, 5, 15, 17, 3, ko-

3 1
e
Avo &pibuoi Adyovton érepdonuor, fav & uév el Exn Twpdon-
uov - fj oUdev ToloTTov, & 8¢ dAhos 16 —. OUTws of dpifuol + 8
kai — 3 Aéyovrton Erepdonpor. ‘Opoiws étepdonpor Aévovral ol — 15

kal 4 — , of 2,15 kai T )

fox kol of —~ 7,

Ot uév &pibuoi, of émroior £xouv TO aUTd Trpdonuov + (§ ol-
Bev TooUTov ) Aéyovtan Betixoi Gpibpoi, oi B¢ Exovres TO — Aé-
yovtan &pvntixoi &pibpoi, kai Umotifetar 671, &v ol OeTikol Tra-
ploTavouy Tood 1 peyebn BeTika, ol dpunTikol 8% TaploTdvouv
GpYMTIKG TOlUTa, GV TX TTOPIOTWHEVA TTOoq EmBéywyTal dvTife-
ow. Oi fetikol xai &pvnmikol &pifpoi kai 10 O (pndév ) Aéyovran
ué év Svoua ayetixol ( Tpods Bidkpioly &TO TOUS KATWTEPGW KAAO J-
pévous drmoAUTous dpifuovs ). “QoTe :

KoAobpev Betinov dpbpov oiovdimote apiBudv ( tis "Api-
OunTixic ) Sudepopov Tob undevég 0, €xovra Td mpdonpov 4+ H
00dev tololtov. Kodobpev dpvntindv dpibuov oilovéfmore dpi-
Bpdv ( Tijg "ApBunTindic ), Sidpopov Tob 0, ol dmolov TO mpb-
onpov elval td —.

"Otav Adywpev, Eotw dpBuds a, 6 Totolrtog &piBpdg 8O-

=

vatar va elvar Betixdg 7 dpvnTindg | xal pnbév.

§ 5. KohoUpev é&médiurov &plBudv 1| &méiurov tpdv fi kal
uétpov €vos Bemikol pév &pifpol f Tol 0 alTdv Tov &pifpdy, fvos
dpvmTikod 8¢ TOv &vrifetdy Tou (Bemikdv ). OUrtws of damdAuTol

dpiBpol TGv &piBuddv 4 3, + 5, + %, + 0,45 elvan of 3, 5, %,
0,45, T@v B¢ — 1, —4—, —8,5 ¢lvoa ol 1, 4, 8,5 700 0 &mé-
Autos elvan 16 0. Tdv oyeTikddy &piBudv — 6, + 2, — 3,5, — 3-;_—
d&vrioToiyor &mdiutor elvan of 6, 2, 3,5, 3 %

Tnv &mwoAuTov Twnv f| TO pétpov tvds &pifipol my., ToU — 5,
onuelvolEy  oupPoAikds oUTws : [—5|, fitor TO oupPorov mapa-

WnpionoBrke amé To ivotirouto EknmaiSeuTikrg MoAmkrg
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OTAoEws TR ATMoAUTOU TR Eivon BUo pikpad euBeia | ), weTo-
EU T@v Omoiwv ypagetan & ApibBpds. [pagopey Aoimov |-5| = 5.
1
2

"Ev yéver v &moAuTov Tipny &pifuolU o mopioTdvopey olTes :
laf. Ked &v pév 6 a elvan Betikos 1) 0, 16T |a| = a, &av 8¢ elvan o
ApYNTIKGS TOTE [af = —a.

Ot amoduTol kai drépaiot dpibuoi 1, 2, 3, k. T. A, Adyovtan tpu-
ool aprfpoi.

Avo oyeTikoi &pifpoi Afyovton &moAutwg ioot §| dmoilvtwg
icodVvapor, &v ai &mdAvtor Tipadl oUT@dv elvan foon f) foobUve-
pol, kaBaws m.x. of 5 kai —5, ki oupPolilopsv ToUTto oUTws :

‘Opoiws Exopev |+-6] =6, =T | =7 % K.T.A.

I} = |-5|. ’Emigns ol 3 % Kai — —l% glvan &mroAUtws ioo8uvapot,
13
| S

Ol vriBeror apibpoi elvar amoddTwe igot.

To oUppolroy Tis un fodTnTos (kad Tfis pr loobuvapias ) Buo
&p1fuddv elvan 6 =4 kal &reyyéAheTan: Sudepopov. "Hror, &v & oyemi-
KOs ap1fuds a Sev elvan foog (oUTe iooBUvauos ) Tpods &AAoV B, gup-
PoAifopev cUTo oUTws 1 o m& B kai dmoryyéNopey, a Bidpopor Tou P.

Mevicéds, &u Buo oyetikol &pifpol, .y, o kal B, elvan &rroAy-
Tws iool, ypheopev |af = |B).

§ 6. "Ioot 1 ioodbvapor Aéyovtar Vo &pifuoi, &v elvon Suod-
onuol kal Exouv ioas f| loobuvduous &moAUTous Tipds, kafws Tr.Y.

81011 (3 ; | & "Qote :

b 5 12 s 7 ST g ;
ol 3 kai - ol —4 kai — 2 56T Eyouv TO ocUTO Tpdonuov, al
» ’ . 3 #~ » oot 6 \} 1
&’ &méAvTol Tipal artéov elvan foo, Ty, TGOV 3 kal = kafas kal
= Y 12 i v - . "
TGV —4 kad — -, onpeidovopey bt ToUTo pE TO gUMPoiov = (igov )
12
-
ZnueiwTéoy, 6Tt B1a va TphywuEy ETEPWVUHOUS KAQTUOTIKOUS &pi-

TiBtpevor peTafy alTdv, fiTor ypagouey 3 = g, émlong — 4 = -

Buous els dvmiaToiyous loobuvdpous alrrddv  dpwvipous, &prel v
Tpeywpey els SpwwUpous TS &moAUToUs Twv Tipds Kai va Siornpfy-

owpey Ta TrpdoTpa auTtdv. OlTtw mX., Qv TGV e —iﬁ, ——éml
. o N f 4 6 1
Suvdpeba va Eywpev Tous foobuvdpous Twv SR
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7. Elpete mood tmdeyopeva dvtifeotv, kai dpifipols dvmiBéTous TapioTdvov-
Tas TaUTa ( EvepynTikov kal TrafnTikdv Emixeipnoecs, képBos kal {nuia, TEPIOU-
ola kai ypéos, peAAwv kai apeAbwy ypdvos k. T.A. ).

8. Toiot elvan ol durifeTor Tédv dpifpddv 5, 12, -3, —8, %. 42—- %.
4
5 6,15, 7,45, 0,12, - 34,85.

9. Mpéyoate Biagopous Spconipous dpifuous kal Tpeis prn dpoorjuous. Mpé-

yaTe Suo &vmifétous &piBuols kal Tas &moAuTous Tipds Twv.

10. Tloicn af &mwoAutor Tipal Tédv 3, —13, —15, 28, —3,5, 13 %, - %.

A2

5
11. EnpeicdoaTte Tas &moAUToUs Tiuds Tv oxeTikwv &pifudv a, —a, —B

+B.

12. EUpete 8Uo foous 1) loobuvdpous Trpds ToV — %, TOV -;— TOV 2, TOV

- ZupPolicoTe alTds.

6
17,2, — 42, 18, — ot 2

6 kai TOV 3.
13. Aibovran ol &pifpol 6, -2,5, —6,15, -3 —é- E0peTe &1 éxaoTov  av-

Ty Eva lgobuvapdy Tou.

14. "Erri mivos ebeiag AapPavopev &md Tivos onueiov adriis O & BeTikd Tph-
paté Ttns OA, OB, Orl.., kal wapioTdvopey aUta pé Tous Betikous dpibuous 1,2,
3, 4...., &v 1& AB, BI™ elven oo pe o OA. TTés 8& apaoTadouv 1& OA’, OB, Of"’...,
ioa &moAUTws pEv TTpds T& TrponyoUpeva, &GAN ExovTa gopav émi THs elbeias dv-
TiBeTov Ths OA ;

15. EUpete T& peyébn émi Tis aUTiis dos &vew eUbeias, T& dmoia 6& wapioTdvouv

2 3

ol &pifpol —%ﬂ %r T 0,45, kafos kai ol dvrifeTor TouTwy.
1. TPA®IKH IIAPAZXTAZIZ TQN ZIXETIKQN APIOGMQN

§ 7. "Eotw eUfeia Tis x'x. 'Em oUriis AcwiPdvopev v onueiov,
fotw 16 O, TO dmoiov dpilopev &k TV TPOTEpwY VA TrapiaTaT)

EilACA fniBle Al {2 i d
r

6
X e awar.ip I8 a8 £

5
i}
Iy. 2

76 undtv (0). ‘Opilopev s BeTiknv pev gopav &’ olrfis .y, THv
i Tol O mpds 1O X, ws dpunTikny 8 v & 1ol O 1ipods TO x'.

WnoionoBrke amé 1o ivotirouto EknaibeuTtikig MoAmkrg
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"Av AdPwpev TO eUBUypappov Tpfjpa OO s povdda peTpn-
OEwS Kal TO pfikos aUtoU ioov Tpos | p. .y, TOTE TO pEv Tufjua
0B 8& Aéywupev, 6T1 TapioTaveTal UTTO ToU dpifpol - 1, & & &pi-
Buos oUtos Ba Aéywpev, OTI TraploTaueTal UTO ToU Tunuatos OO
(5 20

"As Umrobéowpey, 0TI Oboiropos SiaTpexel SUo péTpa ETri TAS
Ox d&me 10 O. Oa TopioTavwpey TOV Spopoy aUTOV pé TO Tufjua
OA, 16 omoiov éxel pfikos &Uo povddwv Tijs evbeias x'x. "Avddo-
ya mapatnpoUuey, &v kai &hAos oSoimopos SiaTpéfn BSuo péTpx
amo tou O émi tRg Ox' ‘0O Bpopos autds B& mapioTtavetan Yo
Tou TpnuaTtos OA'. OUTtw mpoxwpolvres Buvdpefa va maploTd-
VOOMEV TOUS OXETIKOUS dpifpous pé TunpaTta THs evfeias x'x, Thv
omoiav koAoUpey evBetav Thv &plbpdv 1 dEova 7| kai ebBeiav
TOV TETUNRéVWY, TOU PNAKOUs aUTEV PETPOUPEVOU Ao dpiopé-
vou gnpeiov Tautns, T.x. &mo ToU O, To dmoiov koAeiTon &pyW fi
Gepetnpila éni tod dEovog. To pfijkos TUNUATOS TTAPIOTAVOVTOS
cwpiopévov apibpov elvan foov pé Toéoas povddas prkous, Goas Exel
6 Bobeis dpiBpds. Kora ToUta, &v BéAwpey va TopaoTowpey £V
XpovikOv BldoTnua, Y. HETQ dUo €tn (- 2 €t ), AapPdvopey
éx 100 onueiou O émri TR év Adyw elbeias Ev Tufjua OA éxouv pf-
kos BUo povddwv kai 1O Tufua auto OA Aéyopev OTI TTapIOTAVEL
170 SiaoTtnpa - 2 é1dv. ‘Opoiws xpovikov SidoTnua mpo 3 ETdv
(— 3 ) TopioTdveTan Ud ToU Tpfpatos OB, Tiis eubeias, E-
xovtos ( &mwohuTov ) ufjkos 3 povdduwv.

‘Eav Suo dBoiopor dvaywpoly &mo TO auTo onpeiov evbeiag,
fotw 10 O, kai SievbuvwvTtan &’ olTiis dvmiBéTws, & piv els pE Ta-
XUTnTa Ty, 5 yAp. Tpos Thv BeTikny gopav, & &t mpos Tnv dp-
VNTIKN Y popav pé TayxuTtnTa 4 YiAu., 1) pév TayxuTns ToU TrprTov
fa maploTdvetar Umo ToU TufjpaTos m.X. OA, ioou pé 5 pova-
Bas unkous kal keipévou € ToU BeTikoU pépous Tiis eUbeias TGV
TETUNUEVQY, ) 8¢ TayUins Tou SeuTépou UTO ToU TunRucTos O,
dvTiféTou gopds ToU TpwTou kai Exovros pfkos ( &moAUTws Aop-
Bavopevov ) igov Tpos 4 povabas prkous.

‘Avaroya mapatnpoUper Sia Thv “TapacTaoiy &pifudv  Tis
Beppokpaoias Guw 7 k&Tw TOU undevos els To BepudpeTpov K.T.A.

Auvapefa va TopacTAoWREY Tous oXeTIKOUS AplBpols kal pé

WnpionoBrke amd 1o lvotirouto EknaiSeutikrg MoAmkrg
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onueia Tiis eUleias TGV dpiBpddv. TpdypaTy, &v Oplowpey 16 on-
peiov .. ©, &kpov ToU TpnuaTos aUTiis OO Eyovros piikos + 1,
611 mapioTavel v + 1, eUpiokopey, 6T T& onueiac A, B, I,... ma-
pioTdvouv Tous &piBuous + 2, + 3, + 4,... é&v T& A, B, T,... elvan
T& dxpa TGOV TENpdTwy OA, OB, OF,..., 1év dmoiwy Td& pTikn elvan
&vnioTolyws foa pt 4+ 2, + 3, + 4,...

Eav éx ToU O kai Trpds v dvTifeTov Popav THjs TPOTyoUuE-
vns, TV &k 10U O mpods X', AdPwpev dpoiws TO Tpfipa 0O pé pfi-
kos ( &moAUTws AapPavdpevov ) wmds povdBos, TO ©F TAPICTAVEL
Tov — 1. Ko’ dvédoyov Tpdmov ebpiokouev T& onueia A', B', ...
T& OOl TTAPITTEVOUY TOUS &pifpols — 2, —3 —4,... oy, 29

‘Opoiws eUpiokopev TO anueiov, TO OTroiov TOPIoTAVEl Eva KAC-
OHOTIKOV Gpifpdy, Ty, TOV é— Tlpds ToUro AauPdvopev &mi Tis
eUBelos TV dpibudoy Tufipa alTiis pé piikos foov Tpds TOV SobévTa
apifpov, m.y. icov ut —71-— TS novdBos unkous, kai Tpds THY @opdv
Ox pev &mo 10 O, ¢av & Bobels &piBuds elvar BeTikds, wpods Thv Ox’
8¢ av elvon dpunmikds. To pépos Ox Tiis eleios x'x AéyeTon Beti-
x6v pépog Ths eUbeias TGV &piBuddy (A Huevbeia O x ) | ToU &
govos 7| Tiis eVbeias TGV TeTunpévey kal Em olToU KelvTan TavTQ
T& onuelx, T& OTola TopioTdvouy Tous BeTikoUs &piBuolus kai T
undév. To O x" s eUBeias x'x Abyeton dpwmrindv pépog (A fw-
eubeia O x") kai " altol kelvran mévTta T onpela, T& Omoia
TaploT&UoUY Tous dpvnTikous d&pifpols kal 1o pndév. ‘H gopd &k
ToU O mpdg 1o x Aéyeton Betikn, 1) 8¢ éx ToU O Trpds TO X' dpynTIKA,
EkGoTn 88 onuelouTan pE Ev PEAoS, Trapakeipevoy elg TH dvtioToiyov
nueubelav kabos eis 10 oy L.

2. ZXHMATIZEMOX TQN APIOMQN EK THX OETIKHZI MONAAOZ

§ 8. Aeyouefa 8mi: Ilag dméAutog #) Berindg GpiBudg Tig
"ApiBunTiniig SVvarar v yivy éx Tig povadog #) ¢E évdg thv
pepdv adrig Sid g énuva)o‘)tjgemg adTRHG d)g npoaeetéou

Tl yen®i3 =151l 2. 02—f1+1+_+ +_

Kob® Suotov Tpétrov Sexdpeba 611 :

WnpionoBrke amé To ivotirouto EknmaiSeuTikig MoAmkrg
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Mg &pvnTindg GpBpodg Sdvartar va yivy éx g dpvnTixig
povadog | ¢E évdg Tdv pepdv adTig Sia Tig émavaljpews ad-
g we mpocletéou.

OUtw Beydpeda .y, 6T 6—3 yivetan &k ThHs— 1, fav TV

; i = T 3 ; , W
ETTavaA&Peopey TPEIS PoOPAs. O — - TX- YiveTad ek TOU —- TS - 1z

v EmavaAdPwpey aUTO TPES POPSS.

"Eotw dpvmTikds Tis &pifpods, mx. 0—4, ooTis TAPITTAVEL
&punTikéy T1 péyebos, myx. TO O émi T eubeias x'x, peTpnbev
o THs povdBos peTprioews, fotw Ths OO, To éforyopevov ThS pe-

Tpriosws TaUtng ToU O Umo TS OO TraploT&vopey HE gre =—4
(ox- 3).

AMG 16 O yiveten ¢k ToU OO (8nhadr ex ToU OO &pol
dvTikoTaoTadfj Ud ToU 0O') kaboxs kai o &pifucs — 4 & Tiis &p-

‘/—, 8, A' 9:

. 3 _4
X 3 -g S @ O

N X

ra
4

Zx. 3

vnTIKTS povados — 1, S1a Ths Emavedfyews aUTis Téooapas popds.

Ex ToUTtou &8nyoupevor Beyopeba OTi:

NMac dpvnTindg dpiBpdg Svvatar va ylvy dnd v Betuav
uovédda, d&v dAAdEwpev T mpdonpov aldtig xai taltnv ¥ pé-
po¢ tavtne émavardPwpev g mpoabetéov.

OUrw dexopeda, 6T 6 — 7 yivetan €k THs + 1, t&v TpddTOV Ad-
Bwuev v dvrifetov alrils — 1 ki Ty émavaddBupey ETTTA go-

pds ¢ Tpoobetéov. ‘O — 81 ylveran &mwd v + 1, E&w mpddTov Ad-
Beopev ThHy &vTiBeTov aurTfis — 1 kal 1o &yBoov TarTng EraveAdPe-
pev Tpls @x TpoobeTéov. s

'Aoxfoerg

16. Més oxnuaTiletan ékaoros TGV dpipdv —5, -6, —10, —50 & Ths &p-
vnTIkRs povabos kal mwads &k THg Gemixds ;

4
17. &g oynuoTideTon Exaotos TV dpiBudy - %, - —;_, ke b Tiig

&punTiiis kai wadx tk TR BeTikdis wovados ;

WnpionoBrke amd To lvotirouto EkmaiSeuTtikrg MoAmkrg
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18. Tléds oxnuaTifeTon £« 115 GeTikfls povados EkagTos TG apifuddv 0,4,
0,45, 0,385, 1,25 xal méss ExaoTos Toow dvTioToixwy dvmibéTwy ol ;

I'. IPAZEIZ ME ZXETIKOYZ APIOMOYZ
1. IPOZOEZIZ

§ 9. "Eorw, 611 €lg Eutropos éxképBioey &mmd THY gmyeipnaoiv Tou
vt wds fuépas 15 000 Bpy. kai &GAANY Nuépav éxépdioev 40 000 &py.

Tpogavéss éxépdicev év SAw 55000 Bpy. "Av TAPACTT|TWUEY
Tous Bobévtas &pifuous dAyePpikédss, fitor pé -+ 15000 Spy. kai
+ 40000 &py., 6 kohoTuev &Bporopa adrév 16 (15 000 4 40 000 )
Spx. = 55000 B&py. "Av Eywpev Uo &AAous Spoompous  &piBuovs
Y. — 35 kai — 15, 8& xchoUpev &bpoiopa ToUTWY THV apiBuov
— (354 15), fltor TOV — 50.

"Ex ToUTwv 6BnyoUpevor BiSopev Tév EEfg oplopody :

Kokobpev dBpoiopa 8o dpoopwy oyertinidy dptbpiv, To
dBpotopa TV EroAdTWY TGV Twy, ué mpéonmov TO mpéonuov
TV dpbpdv.

"EoTw, 6T Eumropos  piav fipépav Elnmicdn &md piov TWANT IV
50 000 Bpy. kal évros Tiis aUTfis fuépas éképSioey &md piaw &AAN v
mwAnow 15000 &pyx. 'Amo Tas &Uo alrtds TrwAnoes & Enropos
énabn (50000 — 15000 ) Bpx. "Htor élnumicdn 35 000 Spy.
"Av TapaoTiowper Tous Sofévtas &pifipous dAyePpikdds, fTor pd
— 50 000 8py. Thv {nuiav kod ué: 4 15000 Spy. T6 képbos, B ka-
AoUpev Glpoiopd Twv Tov dpifuov — (50 000 — 15000.) &py. =
— 35000 8px. “Opoiws B Aéywuev, 6T1 1O &Bpoioua m.x. + 40 Kai
—30 elven & (+40—30) = + 10. "Hror :

KaAobpev d0potopa Sbo érepoapwy oyetiniv Gpbpcv, Thy
Suapopdv ( Tiig pixpotépag &nd Thv peyadutépav ) T@dv &moAl-
TWV TIRDY, e mpéonpov To tol dpiBpod Tod Eyovrog THY pe-
yaAutépay amnéAutov Tiphv.

"Av bbo &piBpol elvat dvtiberor, 6 dBpoiopd twv elvar o
pndév.

M.y. 16 &bpoiopa T@dv — 40 kai + 40 elven 716 0.

"EoTw, &1 Eyopev Tols dpiBpous Tyx. + 24 xad 0. *Emeibn f
amrdAuTos Tiun ToU 0 elvea 0, EmeTan 61 16 &Bpoioper 4244 0=+ 24,

WnpionoBnke amd 1o lvotirouto EknaiSeuTikig MoAmkrg
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16 —6+4 0=—6, 10 &Bpoiopa TGV 0 kai — 25 loolUTan pé —25 .T.A.
"Hrot :

To dBpolopa §Go &plBudv, éx TV dnmoiwv 6 €lg elvar pndév,
ioobtaL pé Tov dAdov éx tdv dvo dplbpdv.

‘H mpatis, pé THY dmoiav eupiokopev TO &bpolopa Buo f kai
TEPIOCOTEPWY OYETIKGY Gpifuddy, AdyeTal mpoabBeaig, oupPoAiletal
5t &Treos kod elg THY ApBunTikhy uE TO + (ouv 1) kad ) TiBépevov
petafy TéY dpiBpddy, ol dmoiol Aéyovtal mpoobetéot.

Alx v& &rroeUyeTon ) oUyxuols peTabu ToU oupPolou +
Tfjs Tpoobéoews kai ToU Tpobmuou + T — TV TpocbeTiwy dpi-
Buédv, ouvhBus TifeTan O &piBuds pE TO TPOOTMUOY Tou €V TropevBe-
oel, oUTw B¢ éppavileTan €kaoTos &pIBUOS pE TO TPOCTIHOV ToV @S
&v Shov. Kata T& dvwTépw Exopev :

(+5) + (+3)=(+8)=+8=8, (-6) +(+10) = (+4)=+4=4,
(-8)+0=(-8)=-8,
($8) 4 D) (=L yeedl, (1) D= (P Dt Sl =
04 (=9)=(-9)=-9.

Ek TGV dvwTépw EmETar 0T, @&v a xai B mapiotdvouv dvo
ayetixovg Gpibupols, B& Exwpev at P = Pta

Aibm gls ToUs dueoTépw Spiouous oubeis Trepioplouos TibeTon
Toios &k TGV BUo TrpoobeTiwy B& Tebf) TpdiTos, TO BE &bporopa 1 1
Siagopd TGV GMOAUTWY TIpdY Twv dév EfapTdTon &wd THY oEIpaV
fi &md T Béoiv TOV ApIBpddv.

Kota ToUte, 1O v& mpooTedij apibuos m.x. P gls TOV @, dnAa-
BN v& eUpedfi TO oP, elvan TO aUTO pE TO va TrpooTeldn & a eis Tov
B, fitor p¢ TO va eUpedi) TO dbporopa P

10. AoBévtwy mepiagotépwyv TOV dVo oyeTixkv dplbpdy,
n.x. TOV a,B,Y,8 x.T.A. xarobpev dOpoiopa TovTWY Xai mapi-
otdvopev pe a4B+y+5, tov dpBudv Tov émoiov edpioxopev,
av ebpwpev 1o dBpolopa TV o xal B, eig o EEaydpevov npoahé-
cwpev tov v, elg 1o véov EEaydpevov mpooBéowpey Tov § x.T.A.

Snueicvopey pt (a+ P ) TO elpioxouevoy &bpoioua TGV a kal
B, fitor OéTopev a+P= (x+Pp).

Olrrws Exopev a+P+y = (a+P)+y.

Mapiotévopey pé (a+ P+ y) TO eupiokouevov &Bpoiopa TéV

WnpionoBrke amd To lvotirouto EkmaiSeuTtikrg MoAmkrg



18

o, B, y* fiTot BéTopey a+P+y = (a B+vy) N kai
(@+P+y) = at+ Pty rai éxouev
at+P+y+8 = (a+P)+y+8=[ (a+P)+y ]+8= (a+PB+y-~5).
OUtw  Aorrov  Exopev a+P+-y=(a+P)+y=(a+p+Y).
a+P+y+8= (atP+y)+8= (a+p+y-+8).
a+P+y+8+e= (a+P+y+8)+e= (a+B+y +5+¢).
Kata 1a dvwtépw Exouev kai (qéﬁ)q‘-y:aﬁ—ﬁ-wy Y KT.A
. x. DGy o
D EDHED = (DT = 49=5,
&pa ko (=3)+ () +(+7)+(+1) = (+9)+(+1) = 10.

Hagatijgno;. "OTav of &1& THv Tmpdodeaiy op1lopevor &pi-
Buotl Bév BidcovTon pé ypdupaTa, B1d V& oNEICWUEY TO &fpoiopd
Twv, Sexdueba mPos eUkoMav vé ypdyeopey avTous kartar CEIpav TOV
fvar peTa TOV GMov kai EkaoTov pE TO Tpdonub Tou, Trapahei-
ToVTES TO oUpPodov Tiis mpooécews. QU X, GuTi va Exwpey
6 (44)+ (+T)+ (=6)+ (—T)+(+1).
ypdpopey T6 +4+7—6 —7+1 xai eUpiokouey

+44-7—6 —T7+1= 11-6—7+ 1= +5—T41=—24+1=_].

"Ouolws, dvri .x. 100 (—4)+ (+ 2 ) + (—5) + 2), ypa

{2 4 T
popey — 4 + 3 — 5 — 2 xai elpiokouev — 4 + % — —3— =5
1 4 10 4 30 4 34
T e bl Tk (IR T i i el O TR 7
ELT 3= 5 2 o~ g 2= g B g g

"Aaoxfoerg nai npoPArhpara

Quds mpwTn. 19. N& elpefoiv Ta dhpoiopara :

) 5+ BY (+T)+(+1,4) Y) (9 (1604 (+8)
. 2

3+ )07 b L) o comlanio ()
8 D+ O ) 10+ (7)) + (-31)+ (=

9 2 (2 ) camsay @ O+ 8+ (-3

S—

)
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‘Opas devTtépa. 20, Na eUpefolv T E§aydpeva :

1 1 1
v _7L3 . R e -~ - Ly N 1Y ' v, el
a’) =54 p') +4-5-8-T7+3 YD) 5—5+5——4 2—5
5') —3-546-7-8 ) =345 %m 3447 or') +4-8-6+4+7 % -8 % -9
'y =3,547,4-8,546 : e L e 2B
&) —3,54-74-8,5+6 5 - Wit g = ek

‘Opag TpiTn. 21. KepdiZer s 234 000 Bpy., Emerra xver 216 400 Bpy.
Kepbiler Tahv 215 700 Spy. kai ydver bk véou 112 000 &py. Mpdyarte Tobs Bobtvrog
Apifuous dAyePpikdds kai elpete &v Exépbioey fi Exaoe TeAkdds kal TooOV.

22. *Epmopos atfver T dvepynTikov Tou kara 128 000 Spy., To B¢ mabnTi-
KoV keerd 312 400 Spy. Tpdyarte Tous Bobévrtas &pibpovus SAyePpikds wal elpete
Trolav petaPorny Tabalver TO kepdAady Tou.

23. Zopa feppaviiy &mo 00 EAaPe Bepuokpaoiav 17,6 "Emeita fpuxdn kata
19,1" kai Téhos EBeppcdn kard 3,10 Mphyore Tous BobBtvras &piBuous dhyePpr-
& kal elpete &v nUERBN fi NAaTTodn TEAIKES ) dpykh Tou Seppokpacia kal wo-
gov.

24. “Epmopos &y sis 16 Tapeiov Tou 250 000 8py. "Ogpeiter pév el Srapdpous
174 500 8py., 136 000 Bpx., xal 19450 Bpyx., Tou ogeihouv &t 34 000 Bpy., kol 14
500 8py. kol 29 000 &py. Mpéyarte ToUs bobévTas ap1Bpous dAyePpikdds xal eUpeTe
T6 &Bporopd Twv. Ti TTogov B& ToU peivn, &v elopaén kal mAnpdaon T& dpaiddueva;

25, "Epmropos elyev 180 000 8py. kai émipwoev 120 000 &py., elotmpalev
74 000 &py., émAfipwce 14 800 Bpy. kol elotmpate 39 400 8py. Mpdnparte Tols So-
OtvTas &p1duoUs dAyeBpikdds kal elpete TO &fpaioud Twv. Ti Toody ToU Euevev 1
moéonv Gnpiav ExEl ;

26. Kwntov dvexwpnoey &mrd Ev onpelov O opoptvns evfeias kal Sijvuoey
¢’ aUtiis SidoTnpa 58,4 u., Emerta &mod Thv Btow aUthv —19,3 p. Eml Tig
eubeics, & fkel + 23,7 p. kal &AM &no ThHY TeAeuTaiav Béoiv —95,8 p. mwavToTe
¢l Tiig etbeios. Tlofa elvan f) dmdoTaos T TeAeuTaias Béoecos Tou dmd TO O

I. IAIOTHTEZ THZ TPOZOEZEQZ

§ 11. To dbpolopa oYeTIXDY GpiBpiv de¢v petafdiderar,
dv &AAayx0i] ¥ Béoig Ttev mpoaBetéwv.

*Eotw T6 &Bpoiopa TV oXETKGY dpibudv o, B, vy, §,
“Eyouev : otp+y+8=(a+p)+y+8= (a+p+y)+85. ANV elvan
a+p = P+a, pakal (a+P)=(P+x)=P+c. ‘Emopéveos Py +5
=(a+P)+y+8= B+o)+y+8= (B+aty)+8=P+aty+3.

‘Opolos Eyopev :
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O+P+y+8= (B+aty)+8=>5+(B+oat+y)=5+B+y+a.
‘Ex Tév &vwTtépw Emeton 81

Eig 16 &0poiopa oxetindv pibudv Suvdpeda vé dvrikota-
oThowpev Tivdg €§ adTdv peé 1o §0potopd Twy, xai dvtioTpbpuwe.

AT, &v BéAwpey Y. V& Exoopev

c+P+y+8+e= (aty+e)+p+5
TaparnpoUpey, 611 duvdpeBa vi Béocwuey

Ot Pty +0+e= oty +e+p+8= (atyre)+p+8. "Qore:

Té &bpoiospa TV oxetindv dplBudv Exer Tag adrag 116
Tog pe 6 &dBpolopa TaV &pBpdv THg "ApBunTindig, fitol loyver
6 vépog Tiig dAAaytic TGV Bésewy THY npocetéwy xai Tig dv-
TIXATAOTAOEWS LepedY € adTtdv pe 1o &0polopd Twv.

‘Ex 1@V mponyouutvwy Emetar émions &1 :

A vé mpoabBéowpev meprosotépouc Tiv Svo uh buoon-
poug dplBuodg Suvdpeba vé mposBéowpev XwptoTd Toug Eyov-
Tag Té mpdoMpov +, XwWPLoTA Tolg &xovrag 6 —, olTw &¢ mpo-
xUnToLY §V0 érepbanuot dpiBpoi, ol dnoioug mpocBértopey,
dvwtépw xal T dOpoiopa TovTWY TaploTdvel xal TH dBpoiopa
Tév SoBévtwv dplBudv.

Kara Talra, Sid 16 &fpoopa X.
3+ (=5)+ (+ 2+ (+3)+ (<T)+ (+6)

A 81& 16 foov Tou —3-5+2+43-74+6 Exopev :

—3-5-7T=—-15 +2434+6=11 «ai Téos —154-11 == —4,
fiTo!L —3-5+243-T7+6=—-4
A 3+ (5 (+2)+ (+3)+ (<) + (+6) = (—4) — —4.

‘Ouoiws B1a 10 &Bpoiopa ..

D+ (5 +0+(- L) ¢ (+6)
fi 81& 16 ioov Tou 4—5—{-0_—;1—-!-6 EXOUEY :

4 -5+0— 4 +6=44+0+6-5— 4 =105 + =41
‘Opoicws &xopev TX-

¥ _l___] Wh 1 1 43 31 e 15 217 2

Al B AT e e A S i T R &35

Ko T éxréleory Tiis mpdecos aUTiis ¢v elvon dvdykn va yYp&-

WnpionoBrke amé 1o ivotirouto EknaiSeuTikrg MoAmkrg
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pwUEY YwploTa GAous Tous évBiapéoous BeTikous kal SAous Tousg
apvnTikous TrpoofeTéous, dAAG oy npoTifopey kot eUbelav T pepika
dbpolouora &Y BeTikédy kol GpvnTikGy Kkai droloubws TO TehkoOV
&poioua ToUTwy . X. +340-1-241-6+4=8 —9=-1,

1 1 7 5

"Emions (&v eUxohuvcopsba ) eUploxopey TO €§arydpevov mpoo-
Béoecos oxeTiKGV dpiBudy, TpooBéTovTtes els TOV TP@TOV TPOC-
fetéov TOV Belrrepov, els TO Eforydpevov Tov TplTov. K.TA. kal yp&-
pouev TO TeAikdv &bpoiopa Yepis v& ypdywpey Ta évBidueca ( pe-
pik& Egorydpeva ).

My. &x 10 3—54+6—-7+2~1 Aéyopev + 3 —5ioov —2
(xwpls v& TO ypbywuev ), dkohoubws Aéyopev —24-6 icov 4 4
( xewpls v& TO ypbywpev ) kai ev ouvexelq Aéyopev + 4—7 foov
— 3+ dxohoUBus Abyopev — 3 + 2 foov — 1, dxoroufws — 1 — 1 igov
— 2. "Apa, Aéyousy, TO [nToUpevov &Bpoioua elvor — 2.

Il. FTEQMETPIKH ATIEIKONIZIZ A©POIZMATOZ

§ 12. Auvdpeba v &meikoviowuEy  YEWMETPIKGS THv  TpoC-
Beoiv TGOV oyeTik®dY &p1Buddy i ToU &Eovos TAV TeTunpéveov. Ak
v& TropoaoThowpey Y. TO &bpowopax —8 4 (+ 3 ), dvaywpol-
pev &md TO onueiov fotw A, TO Smoiov TaploTaver Tov — 8 Emi
100 &Eovos Kol TpoywpoUpey Tpos Té Befik alTol kot + 3 po-
vé8as prikous. To oUTws eUplokopevov anpeiov, foTw B, mapioTdve
10 &Bpoiopax —8+ (+3)=-5 (ox. 4).

A p I—B +3 =."5‘ » . " -4 ¢8J=4
X .8 B r Ol T8 253 a s o okt

Zy. 4

A& va eUpowpsy TS onueiov, TO dmolov TapioTdvel T.X. TO
&bporopa —4 +(+ 8), d&vaywpoluev &md TO .onueiov ToU &So-
vos, TO émoiov TapioTdvel Tov — 4, EoTtw TO [, xal TrpoywpoUpey
mpds TG 8efid alroU kord dkTey povidas unkous, &Te eupiokouey
1o onpeiov, foTw A, TapioTavoy TO —4 + 8 = 4 4.

WnpionoBrke amo To lvotirouto EknaibeuTtikig MoAmkrg
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"Aoxnotig

27. BUpete T& kamwTépw Eaydpeva katd Tou OUVTWUOTEPOY TpdTov Kkal
dmeikovicaTe aUTd :

o) =34 5-8-T-11-15+ 6+ 0-3  B) 16-53 — 4?_54_%4 L

5
: 4 2 3 , _ N
Y ) ——5—!—?"?*5 -7—-2+41-13 b =135 17,18 - 5,6 7.8 15

€ ﬁ% s ; ar % ~254-2,

2. APAIPEZIE

§ 13. “Eortwoov my. &SUo oxeTikol dpiBpol + 7 kai — 5,
Zynuarifouey 16 dlpoioua (47)-+(+5), 16 Smoioy eUpiokeTan,
&v els Tov (4 7 ) mpoobéowopey Tov (+5), &vrifetov TOU (-5 ).
"Av €ls T &poiopa oo (+ 7 )+-( 4- 5 ) Tpooféowper TV BevTe-
pov Ek TV Bobévtav &pifudv, Tov — 5, 8& elpeopey

(HT)+ (+5)+(=5)= ¢+ 7)
fiTol Tov TpdTov &piBudy ik TESY SobévTeov. *Eu YEVEL :

AoBévtwy 800 oyeTindy apbudv, drdpyer elc TpiTOG oye-
Tindg apibpodg, 6 émoiog npocTiBépevog eig TOV Eva TV doBévtwy,
bider Tov dAdov.

Tpdryparm, &v o, B elvar 8Uo SobévTes oxeTikol apiBuol kai Gé-
Awpev v elpoopev &piBudy, & 6mroios TpooTiBéuevos el TOV p mx.
va 8idn &bpoioua Tov « oxnuatifopey 16 &bpoioux a + (—p)
&md ToV TP&TOV Kai TOV &vTifeToy ToU Seutépou B, Tov —P. TMa-
POTNPOUMEY Twopa, 6TI alTds & G&pifuds a4 (—B) evan & {nTou-
pevos. A6, &v altds oo Tedf eis Tov B, 8& Eycopev
Ptat (—P) = at-(—P)+ (+P) =@, émeid elven (4-B)~(—p) -=0.

MopatnpnTtéov 811 :

AoBévtog oloudymore oyetixod apibpod, Omdpyer elg ai
povov dpiBpdg, & émolog, npoctifépevog eic Tov b00évta, bider
dBpotopa tov 1diov. ‘O &piBpoc abTog elvar 6 0.

MpdrypaT, éxouev X a+0=0a B+ 0=p k1A A ToU-
to Adyopev 611 :

To pndév elvar 6 dpiBude, & omoioc, npoaTiBépevog elc oi-
ovdfimote dAdov, 8iber &Bpolopo TOV EAAov.

WnpionoBrke amoé To lvotirouto EknmaibeuTtikig MoAmkrg



23

§ 14. Koobpev Saqopdv oyetixod dptbpod P amd &A-
Aov a, tov &piBpév, & omoiog, mpoaTiBénevos elg Tov B, 8ider
&Bpolopa THV a.

‘O &p1Buds aUTds, KaTd T& dvwTépw, elvan & a + (—B) = o—Pp.

“Qoe 1) diagopd ToU P &mo Tov « elven a—P. "Ex TouTwv
TapoaTnpoluey &TL:

‘H Siapopd a peiov B ebploxeral, dv elg tov a npochéow-
pev tov Gvribetov Tob f.

‘H mpakis, pé Thv omofav eupiokopey Y S1agopldv OXETIKOU
&p1Bpol P &mod &AAov o, KoAeiTal &depaipeoigr & a kaheiTal peww-
téoc, & P heparpetéog, TO Bt cUuPohov Tiis dgaipéoecds elvan TO
— (A ), Tepevov peta€y ToU o kal B, fiTor ypdgopey o —P

Hapadeiypara :  (+8)—(+5) =(+8)+(-5)=(+3)=3,
(=5)—(=6) = (-5 +(+6) =1, (-3)-0=(-3) +0=(-3)=-3.

(3)-(+ )= (-D+ DD (=(-D--%
0—(-T)=0+(+7)=(+1)=+7=7," (+5)=0+4(-5)=(-5)=-5.

§ 15. /laoatipneis. ‘H Biagopa &p1Buol Twos Y. o &wod TO
0 looUtal pé 0 —a = —a, fiTol pé TOV &uTibeTov TOU a. "Apa:
"Eve elg thv "ApBuntuad)y 1 dpalpeoig GptBpot Tivog Sia-
@épou tod 0. m.x. Tob 3 amd to 0, elvar &bdvatog, pe Thv xen-
ciponolnoy TV dpwnTindy dplBpdv ¥ dpalpeotg alt xal mé-
ca obpoio elvar duvami.
044 0~(43,25) =04(-3,25)=-3,25.

§ 16. Al iBidTnTes Tiis dpauptoews &pipdv Thg " Ap1BunTikis
3AnBetouy kai Bi1&x T &epaipediv oxeTIKGY &piBpdv, &modeikviov-
Tou 8¢ EUKOAWS.

"Aoxfoertg xai tpofArAfpara

‘Oupas wpwrn. 28. N& eupefouv al Biagopal :
a) B—(—4) P)—1B—(+19) ¥y) -14—(=7) 8)09-(-9.13)

WnpionoBrke amd To lvotirouto EknmaiSeuTikig MoAmkrg
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€) 2,25 — (- 1,65) o—r')z%-(_3 _;_) f;')g%_(_‘r%)

n') Acifare, 811 elvan o — B — (a4 y)=(B+y.)

‘Opas devtépa. 29, EGpeTe 18 E€arydpeva 16w xdreoly Tp&ecoy :
) 120+ 15-(-18) P)—1T-(—4)+(+8) ¥)-5 5 + (6 +)-(- +)
&) Aeifare, 611 elvan a-P=(a—y)-— (B—-vy).

30. EUpere T& 2faydpeva 1év kérob Tp&ecov :
G)2-—7 B) 810 y) 15-22 &) 15-230 ¢') 1,25-9455
ot') Aeibare, 811 elven a—(P+y) = (a—B)—y.

“Oués tpiTn. 31 AUEaver Tis T6 EvepynTikdY Tou Kol BAaTTdve T6 Ta-
OnTiKéy Tou xaTd 1 564,20 8px. Tiva petaPoliv mabaive: 1] Teprovoia Tou ;

32. Eherrdover Tis To EUEPYNTIKSY Tou Kkatd 15 484,3 Spx. kal aifdver To
TeBnTIKSY Tou Kot 162 384,70 px. Moiav petaPornv mobalve 1| meprovoia Tov ;

33. Avayopel TIs # TIvos Gpiopévou onueiou A, BadiZer 2’ evbeias 6500
238 pévpa mpds T& Befid kal pBdver els TO onpeiov B. Moo pérpa mpémrer v Ba-
Sion) ¢ Tol B mpds T& dpiorepd drml THis atTiis elbelas, B1& v @Bdom) els 1o on-
ueiov I, dméyov &mo Tol A 4 846 METpa

34. Xéver 115 15 016,3 &px. Moo Trpémer v xepbion &1 vix £y 8 958 ,65 Spx.
TepIooOTépas TGV Sowv elyev &Py IKEs ;

I. AATEBPIKA AGPOIZMATA

§ 17. "Eorew 16 (4-5)—( +3)—(—4). A& v& eUpwpey oird &pkel
&mo 10 (+5) v doaptowopsy o (+3), Ste evpiokouev (+2).
"ATS T8 Earyduevov Tolio (4-2) vk Sparpéowopey TS (—4) Kkai ed-
ploxopev (42) — (—4) = (+2)+(+4) = +6.

‘H dvwtépw Exppoots kel A mapduolat Adyovtan dAye-
Bpwed dbpolopara. “Hror :

*AdyePpucdv d0potopa Aéyerar pia dxoroudia npocbécewy
xal Gopapéoewv, al dmoiar onpeldvovtar énl oyetikdy &pif-
piv.

§ 18. "Eorw 16 hyeBpixov &Bpolopa a~(4P)+(—y)—(-8)

©& Beffwuey, 611 ToUro toolTon e a+(—B)+(~y)+(+8)

Arédr

Aia v elpeov ToU Ak v ebpeotv Tol

a=(+B)+(—r)—(-5) aH(—P)+(=y)+(+8)

WnpionoBnke amé To ivotirouto EknaiSeuTikrg MoAmkrg
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1) "Amo 10 a Ba deaipé- 1) Eis 70 a 8& mpocbéowpev
owpev 10 (— P ). 70 (— B) &GAA& ToUTO Elvat TO aUTo
HE TO v& GQuIptOWUEV Ao TO
10 (-+B) (katd TOV Oplopdv TR

APAIPECEWS ).

2) Eig 10 efayodpsvov, TO 2) Eis To eEayopevov, TO O-
otoiov Ba eUpedt], 8& Trpoobé-  Toiov B8 eUpebn) Ba TpooBicwpsy
cwpev 1O (—Y¥). 10 (—Y)-

3) 'Amd TO véov Efaryope- 3 ) Eis 1o véov éfayduevov B&
vov 8& &oaipécopsy T6 (—8) Tpooficwiey To (+4-8) &AA& ToUTo

glvan TO oUTO pE TO va &oaipéow-
pev &mmo TO Efaydpevov TO (—8).
‘Emropéveos elvan @ a—(+ P (—y)—(—8) = a4 (—B)+ (—y) + (4-8).

"Htol, Ev dAyePpikov &Bpoioua duvatal va Tpamh els &AAo
igov Tou &fpotopa oxXeTIKGY dpifudy, kal dvnoTpoguws. T1.y.

ot (=B (Y (=8) = (4 B+ (+Y)—(+5).

Bk toutwv TrapaTtnpoluey 0TI :

"Otav eig &AyeBpindv &bpoiopo apbpéds Tig €xn mpd ad-
100 10 4+ TéTE 6 dptBpdg adrdg mpootiberal, Evi Stav Exn mpod
alTod TO — Tdte ¥ depatpeitat 6 &pibpog avTég § mpoortife-
Tat & avtibetdg Tou.

"Ex 1V dveotépw 68nyoupevor dexopeda OTi, &v a elvan dpi-
Buos Tis (Bidpopos ToU 0), TO + a TAPIOTAVEL TOV &, EVE TO — o TTa-
ploTavel Tov &vTifetov ToU o OUteos Exopev: + (+5) = +5.

_(+T) =T, +(3)=-3, ~(-6)=6.

‘H dvwTépw ouvdnkn Suvaran va ékppacti) kai g £E7s

Ado Siaboyind ovpBolra eig dryeBpunov dbpolopa éx v+
xai —, dlvavral va dvtixatactabolbv pe €v povov, 1o 4+ péy,
dv ta 8o Sraboywwa ovpPolra elvar Td abrtd, we To — 8¢, dv Té
Siadoyixa obpBora dév elvar ta adTd. -

"Htor: 1) "Av T& SiaBoyikd oUpPora (els dryePpikov &bpor-
opa ) elvan pi THY ceipav + -+, Ba &vmikaraoTabouv pE -,

2) "Av Ta Siaboyikd oupPora (els dAyePpikov &bpoiopa ) el-
vai pé v gelpav — —, 6& dvrikaraoTaboly pé -f-.

3) "Av & SiaBoyika oupPora (els dAyePpikov &Bpoiopa ) el-
val pg T geipav + —, 8& dvrikataoTabolv pé —, kai

WnpionoBrke amo 1o ivotirouto EknmaiSeuTtikrig MoAmkrg
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4) "Av & BiaSoy ik oupBora (els dhyePpikodv &Bporopa ) &l
vou pE THY OEipdy — +, 8 dvTikaraoTalolv pé —,

OUrws Exopev (+ 3)—(6)+ (-8)—(+7)—(-1)=

(+3)+ (+-6)+ (-8) 4+ (-D+(+1)=34+6-8-74+1=10-15=—5

§ 19. KohoUpev 8poug AAyepikol dbpoiouaTos Tous dpiBuous,
of émoior T6 dmroTedoty, EkooTos TGV dTrofwy Exel 16 TpdonudY
TOU + 1| —.

Olrews els 1o cAyePpikov &Bpoigpa a—B+y—8— ol épor Tou
elvan —B, v, =8, —e. Katd TodTa.

Hav aryeBpundv dfporgua elvar dbpotopa Tdv Gpwv Tou.
Tx. 78 (+5)~(4)+(+ %)ﬁ(—& elvon &bpotopa Ty (45),
—(—4),(-}— %) —(=8), fitor T®v +5, +4, +—§—, +8, xai éxouev
2 : 2 Dty 2
(D (+5) —(8) = 5+ 4+ 2 8= 174 = =17 L

Zuupdoves pé T iSioTnTas S Tous TpooBeTéous i Tpoo-
Btoews oxeTikGY &p1BuGY, Exopev 6T ¢

Eig é2yeBpindv dBpotopa duvapeda va dArGEwpev ™V Béarv
TV Spwv Tovu. Ty, elvon cx—ﬁ+yu—8+s_hn.—_-.g_hp.{_y%n_i_q__'c‘,.

Eig dryeBpucov dbpoiopa Suvapeba v Gvrixatusnicwpev
Hepucovg dpoug Tou e o &Bporopd Twv, xal dvtictpdpuwe, Su-
vapeba elg dAyeBpunody d0potopa va dvtixataomiowpey Eva dpov
pé o dBpotopa dAAWY, TOV dmolwy adTdg elvar dBporapo,

"Hror :

Toyber xal 8 aAyeBpinov &Bpotoua 6 vépog tiig aArayiic
T Oéoewg TGOV mpooletéwy xai THig BVTIKATACTACEWS TPOC=
OBetéwy 81 Tob &Bpoiopatis Twv.

M.xX: =(=5)+ (=T)~(+4)=5-T-4=(5-7)—4——2_4— ¢,
10—(47)+ (=3)=(743)—(47)+ (—3)=74+3-7—3=10—-10=0.

"Agol dhyePpikdy &Bpoiopa SUvarran v Tpari] els &AAo icov
Tov &fpotopa oXETIKGY &PIBUGY Kad SvTioTpdpws, EmeTan &1 :

A vé mpoaBéswpev dAyeBpixdy d0poopa eic oyetindv
dp1Bpdv, dpxel va npooléowpev elg Tov oyetindy GpBpodv tolg
8poug Tob 46poloparoe, Exaarov 8rwg elvar elg 78 &bpotopa

WnpionoBrke amod 1o lvotirouto EknaiSeuTikrg MoAmkrg



M. X. & + (B—y+8—€) = a+pP—y+5—.

Ay va mpocBécwpev dobévta alyePpixa abpoiopata, dpxel
v& oympoticwpev év &AyePpucov dBporopa pe dpoug Tolg TWV
S0Bévtwy &Bpolopdtwy ual éxactov émwe elvat elg to Sodév
4Bpolopa, €ig 0 o6moiov LMAPYEL.

M (chBy+8)+ (-4 n) = at Pyt S-e+{-n.

§ 20. "Orav eig Solév dryePpindv dbpoiopa dANGEwpey Td
rpéonpa TOV BpwV TOL, TMPOXVTTEL aAyePBpixov dbpotopa avri-
Betov Tob SoBévtog ( fror To EEaydpevév Touv Ba eival dpBpog
dvrifetoc tod éEayopévou dptbuod éx ol dobBévtog dbpoiapatag).

Adm, 81 va elpoopey TO E§arydpevoy Tou Sobévtos dAyePpikol
&Bpoioparos, O& elpopev TO &bpoiopa TV BeTikddv Opwv Tov,
forw Bt f &méAuTos Tiuf Toutou A. "Emerta 8& elpoopev 1o &bpor-
opa TEY &punTik&y dpwv Tou, kol E0TW T GTOAUTOS THiT) TOUTOU
B. "Av uév elvan A peyoiUTepov Tol B, 7O Sobev dbpoicua iooUta
ué + (A —B). "Av & elvan TO A pikpdTepov Tou B, 10 bobév dbpoi-
oua fooUrtan pe —(B—A).

“Av elvan A = B, TéTe TO Bobiv &Opoiopa eivan foov pé 0.

"“Otav dMA&EwUey TO ofjua EkaoTou Opov ToU Sobeévtos &A-
yePpikoU &bpoiouaTos, oi fetikol Spor Ba yivouv dpvnTikol kol ol
dovnTikoi 8& yivouv Oetikoi. Eig TO véov avto &fpoicua, 1O &-
Bpolopa TEHY BeTikéy Spwv Tou B& Exn dmoéAuTov Tiphv B, TO B¢
TG &punTik@Y Spwv aTol B Exn dmoAuTov Twny A.

"Av Aoirov elvan 6 A peyoduTepos Tol B, To éfarydpevor ((Tol
véou &Bpoioparos ) O loolran ut — (A—B), &v 8 10 A elven -
kpdTepov ToU B, TO v Adyw &dpoiopa foolUton pe + (B—A), av
B¢ elvar A = B, 1o &bporopa iooUtan pé 0.

Maportnpobuey Aoimdy 3T, kol kata Tas o MepITTROES TO
¢€arydpevoy ToU &1° dAAayfis ToU TTPOCTIHOU TV Opwv TROKUTITOV-
Tos &bpoiouaTos elven &uTifetov ToU éfaryopévou ToU Bobévros &-
SpoionaTos, dtav Bt A = B, &youev éfayopevov 0, TO Omoiov ExEl
dutifetov 7o 0.

§ 21. Awa va dpalpéowpev dAyePpixov dbpoiopa amo oye-
Tieov &pBuév, dpuel va mpocbéowpev eig Tov dptBudv Tovg
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8poug Tob &bpoiopatog xal xabéva pé NAdaypévov To mpbovpov.
T.X. &xomev —a—(P—y-+8) = —a—P+y—S5.
AT (Ko TOV Spiopov THs dpaupéoecos ) dpkel V& TpooBié-
owuev els TO —a TO &vTifeTov TOU P—y-+8, 16 doiov elvar, ¢x &veo-
Tépw €eibopev, TO —P4y—8.

§ 22. ’Eviote mapadeimopey mapévBeoty, vrog TRs Omoiag U-
mapyel GBpolopa &piBudiy, kal &v pév PO alUriis Umdpyxn TS +,
YPS&popev Tous Spous ToU &fpofouaTos fxaoTov HE TO TpPd oaliTol
ofjua, &v 8¢ Tpo auTiis Umdpyn TO —, TOTE Ypdpouev Tous Epous
Tol &Bpoicuarros, AN ExaoTov pé &vrifetov ToU PO aUToU TTpooTn-
wou. Tly. Exopev:

st e e (—a—P+y—8) = —t—P-Ly—5,
—~(3-5+6-7) = —3+5-6+7, —(-a—P+y—8) = atP—y+5.

‘AvTioTopws. ’Eviote els dAyePpikdv &Bpoioua ypagouey
ToUs Spous Tou Evtds Tapevdicews (7 dykuAdoy [ D), xai &v pév
mpo aUThs Béowpey TO -+, EkaoTos 6pos EvTds auTiis Ba Exn TO
TpooNHOY, TG &Trolov #yel kol eis TO Sobiv &Bpoiopa, &v 8 Béoco-
Hev PO cUTHs TO —, EkaoTos TGV EVTOs alrTiis dpcov B Exn T dui-
Betov éxeivou, TO OTroiov Exer TO Bobév &bporopa.

T. x. Exouev —3+45-T7—8+415—6= —3+4+5-7+4+(—8+15-6)

—3+5-7-8+15-6 = —3+45-7—(8-15++6)
By + B¢ = o+ B (—y+5).
o+ B—y+8—€ = af-P—(y—5+¢).

Il. TEQMETPIKH AMEIKONIZIS AIAGOPAT SXETIKQON APIOMQON
"H KAl AATEBPIKOY ABPOIZMATOZX

§ 23. Auvaueba v dmekoviowpey YEWUETPIKGDS THY  dpaipe-
Ol TV OXETIKGY Ap1Budy i Ths eUbeias TV &pBudv o EEfs
“EoTw, &1 Exouev THy Siagopdy — 4 — (+5)=—-4—-5=—_9,
EUpioxopev 10 onueiov, TO dmroiov TOPIOTAVEL TOV — 4, foTw TO
A, &mi Tfis elBeias TV &p1BuGy kai TpOXwpoUMEy €T’ alrtiis &pi-
oTepd aUToU KoTd 5 povdBeas, STe eUpiowopev, éoTw 1O onueiov B,
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1o dmoloy TraploTével THY Sagopdy —4 —(+5)=-9 (ox. 5). L&
v& TapaoThowiey Thy Siagopdw m.x. —T—(—4) = —7+4=-3, mpo-
Xwpoluey ¢k ToU onpeiov, éoTw A, &m TR evfeias TV &piBuddy,
TO &mroiov TapioTAveEl TOV —7 kaTd TEooapas povadasg Tpds Té Be-
§1& arroU &l Tiis eWfeios kai eUplokopev onueiov, fotw [, Topl-
gTévov TNV Biagopav —3.

] -7 -4 i )
X _4- (+5)=9 e e R T - R B

Zy. D

Kot &véhoyov Tpdmov tpyaloueda Bia va mapaoTnowuey GA-
yePpiov &bpoiopa gl Tfis eUBeiag TQV dpifudov.

"Aoxfoerg

35. EUpete T& karwd ifaydpeva kol TAPAOTAOGTE QUTE  YEWMETPIKGS.

1
B0 NEnl g 7 i 9')—3727+4—8_7__§.
; = E
) a4 5-B+02T+ 4 8) (- 5+5-4)+ (5 -5 +58)

&) (3_5_ 6_7% —3)~(2—6+4——]2—)6~.r') (3 % u.4—6) +7_(3 —%+ %3)

36, Elg 10 3 —5— 4+ 7— 8—1-15 béoare pdvov Tous dpous TpiTov, TEuTTTOV kal
ExTov dvTds Trapevdioews KaTaAANAws, GOTE TPO auTiis va T8 1O + Kal EmaTa
wpd Tiis &AAns Tapevbioews TO —.

3
37. Eis 10 &bporopa — 6 % 4+ 7=-12-74 5~ i, BéoaTe pdvov TOUS O-

pous TrpéTov, TpiTov Kai TeAevTaiov kaTaAAjAws EvTos TapevBéoews, GoTE PO
aliriis v TeBT O —, ko Emerta o Tis &AATs TapevléTecas va T TO 4.

3. TOAANAINIAAZIAZIMOZ

§ 24. HMoAromAaciaopdg oyeTixod &plbuod o éni dAdov B
Aéyetar ¥ mpakig, e ™v dmolav oxnparilerar éx tob a Tpivog
&p1Bpde, drwg 6 P Svvatar va oxnpatiodi éx Tig BeTiniig pova-
So¢ xal t@v pepdv adTIG.

O! 5oBtvres &piBpoi Aéyovran mapdyovres (& o moAdamAa-
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olagtéog kai 6 P noAAanAagiastis). ‘O TpokUmrTeov &p1Buds €k
ToU  ToAAaTTAGT I HoU AtyeTal yivépevov, TO 5¢ oUpPorov Tiis
mpdecws elven 1O - { T (émi ), TiBépevor petafy Tédv Taparyov-
Tv. OUtws & TOAAQTTAGTIaOUOS TEWY o Kal B ouvuPoriletcn ué
axPfi a-PB, 1O 8 ywdpevov alTédv pé op. “Orav 6 €ls T&v Tapa-
yévtwy elvea 0, 16 yiwdpevor opiletan foov w¢ 0. *Hvor . x. a0

=0, 0-0=0, (3)-0-=0, 0.0— 0.
a’) Nég moManhacialopev dpiBpdv Emi EAhov BeTikdv,

Kata & dvwtépw, 1o yiopevov, T.X. ToU (-+4) émi &\ov
™X. TOV (+3), &véryetan els iy eUpeaIv TpiTou &pifuold, & dmoiog
oxXnMatileran & Tol mpwTou (+44), Smes & BeUtepos (+3) Bu-
varal v& oynpamodd &md Thy 1. Emaidty & (4-3)=1+41+1, 6&
Excouey (+4)-(+3) = (+4)+ (+4)+ (+4)— +12.

"Ouolcos (—8)-(+3) = (=8)+(~8)+(-8) = 24,

3

Ty, & (=9)- 3 Onuxivel v elpwpey TS TETApTOV TOU —9

kai ToUTo v& ToAAamAaoidowuey &l 3. "Htol EXOUEV : (m9)-%=
9 2 SIS ;
—= T.3-_— (7_47.) - _G_T' Etropévess :
To ywépevov oxerinod dpiBuod éni dAroy BeTindv Exer amé-

AuTov pév TIERY T Yivépevov TV ErodvTwy TILOV TOV Tapa-
Yévtwy, mpdonuov 8¢ T Tod ToAAamAaciacTéou.,

B) N&g molanmhacialopey dpiBpov ¢ni dahov dpvnTikov.

"EoTw, 811 {nTelTan 1O ywouevov (+8).(—3).

To (=3) 8uvoran v Yivn ék Tiis 41, 2&w AdPoouer Ty duri
Betov g —1 kai Tt emavoddBawpev s mpoodeTéov Tpis. *Apq,
B1& v& elpauey TS yivépevow (-+8)-(—3), 8& A&Peopev TOV &vrieToy
ToU (+48), dnAadh TOV (-8), xai Tolrov B& emavaddPwper Tpis
wpoofetéov. "Hror & elvay :

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

Ak OV avrtov Adyov Aéyouev, 6Ti (8)-(=3)=(+8)-3=24. *Apa :

Té ywépevov oxetiod dpBuod énl dAdov GpvnTioy Exel
dmérurov piv TNV 16 yivépevoy TdV dmoidTwy TIROY ToOWV
mapaydvrwy, mpdanmov 8¢ 16 dvrieroy ToL moAAanAactactéou.
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Mx. e (+9)(—2)=~2,  (=5)-(~6) = 30.

"Ex tév mponyoupévwv ouviyouer ToV EEfs yevikoy Kavdva :

§ 25. Awa va moAdamAasidowpey §vo oyeTinodg dpLBuovg,
noAdanAacialopey Tag AMOALTOVG TIMAG TwY Xai T yivépevoy
AapPdvopev pé to 4+ pév dv ol mopdyovreg elvar dubonpor, pé
To — 6¢ dv elvar évepbompol.

§ 26. 'Ex TV dvootéped EmeTan, 6T o == Ba. A1OTI koTd THY
€Upecty ToU yivopévou TAV EMOAUTWY TRV THY dUo TPy SvTwy
a, P elven &Bidgopov Toios ik TEV TrapaydvTay AcpPdveTor kot
oeipdy TpddTos fi BeuTepos. ‘Etropéveds, & vépog Tig avripmetadé-
oewg TRV mapaydvrwy ( 87 dpiBpovg Tig 'AptBunTindig ), ioxder
sal S1d Vo oyeTivove mapdyovrac.

§ 27 Twopevov TOAAGY TaporydvTwy Spifopey kaBds ko el
™y ApifunTikAv.

My 3 (=5)-(—4) =T3-(~=5)1(~4) = (~I5)-(~4) = 60,

Ev ytver Eyopev: aPy = (of) -y

aPyd = (o )y 8= (aPy )-8 = (aPyd)

"Hror: o) (=3)-(45)-(=2)-(~1) (-5)=(=15)-(~2)-(=1)-(=5)
= (430)-(--1)-(-5) = (-30)-(-5) = +150.

B ) (=3)-(=2)-(=1)-(+5)=(+6)-(~1)-(+5)=(=6) (4 5)=—30

"Ex ToUTwv maparnpoluev &Ti:

To ywépevov moAAGY apaydvtwy Exet dréAutov mév Ty
T YLopevov TOV ATOALTWY TILGDY TOV TTAPAY6VTWY, Tpbonwov
8¢ 16 4+ piv Gv T mAfBog TAV dpvNTIXGAV Tapayévtwy elval
dpriog dpibudg # 0, T& — 8¢ dv Td mAFjBog TOY dpvnTIXGY Tapa-
yYovtwv elvar dpllpog meprrrds.

Elvat pavepév, 87t 10 yivopevov moAd&VY oyetindv dptbudv
S¢v perafdiderar, dv dAdaxbfi H déoig TdOV mapaydvrwy.

"Av €ls TGV TapaydvTwy yivopévou TOAAGY TrapaydvTtwy elvan
0 706 yivépevov elven 0.

Mx. (+5)(=3)0-(+6) = (-5)0-(+6) = 0-(+6)=0.
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MOAAATIAAZIAZMOE AFIOMOY ETII+ 1 "H EM —)

§ 28. Toparnpodpey 611, ToAAarmACGIGo oS OXETIKOU &pi1Bpol
gl 1 péy onHaivel alroy Tov &p1Budy, émi— 1 8¢ Tov &uTibeTdy
Tou. OUtws Eyopev a(+1) = a, a.(=1) =—a.(+1) ==—q,

I(+a) = (+a)-(+1) = +q,
CD-(0) = (+0)-(~1) = (o). (+1) = o,
CD-(=0) = (=e)(=1) = (+a)-(+ 1) = 4

T.x. elvon : (—4).1 = 1.(—4) = (-1)-4 =—4, (+5)-1=1.(4-5)=5

SUGUEGD ES=5, = (1 1) <

Al {B16TnTes TOU yivopévou &p1fuddy  Tiig "ApiBunTikfi &An-
febouv kai Stav of TapdyovTes elvan OXeTIKOl &pifipoi, N &mwddeifig
B¢ elvon edkolos.

Obrw my., &v o = B, 8 elvou kai pa = pB, Smwou , B, p elven
oloidrjroTe dpifpoi.

‘Aocxfoerg

Opas mpwTn, 38 N eUpefolv & yrvdpevy -

) (-5)-(+8) B) (+18)-(—4) Y) T)(+15)

§) (-1)-(-7) €) (84)-(—6,6) o) (-9.8)-(8,5)-(4,3)-(2,3)
£) Aceifare 8mi aBy-b = y.ap.5, Erav e B, vy, 8 elva oxeTikol &pifpoi,
‘Opds euTé p o 39. ‘Opoicws eUpeTe T& ECorydpeva TGV kéTwd Tpdecoy -

o) (=39)-(-7,6) B (+9.46)-(~3,5)

Y) (9-(-7).(-3) 8) (+45)(~3L) o)
40. ‘Opolws Td :

. 2 3 )

) Aia( =) (w32 B (=31)-(+6)-(+8).(~7)

Y) (+7)(—4)-(+ 8)-(+5) 5) 0,6 - [ (+9.74)-0,9.( +6,5) ].0,3

41. Edpere T& taydpeva ;

a’) (=3)-(4,1)-(~2)+8.(~-2,4).(5)

P) (-5.1)-(-3,2) (=1)~12:(-3,2)-(~4)-(~7)-20

42, Edpere 1 : o) % -(_ -g_)(._ %).(24_54;)

B) (-32)- (- % i é— - 04)- -;’— [ 0,014-0,01.(5,4) J
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43. EOpere 1o 0,53:-(—12,)-(-3—4)+19-(-0,45).

44, EOpere Té:
Denen  w(-2)1 n(ad)(-3)
§') (=3)-(=5)-4-0 €) (=3)-6:0-(=7)

oT’) Acifare, dm elvat a - B -y - 8.6 = (a-e):-P-y-5, dmwov q, B.y: 5 ¢
elvat oyeTicol &pibuof.

L) Aelare, d11 (oPy) - (Bel)=oa-P-y-8.¢-, &mov ol mapdyovres «,
B, ¥ ral ol §, ¢ g, elvar oxeTikol &pi@uof.

4. AIAIPEELIZ

§ 29. Qs yvwoTdy, dvrioTpogos &piBuds .. TolU 5 (fis "Api-
BunTikfis) kadsiTon TO %, & omolos, ToMamAaoialbuevos i TOV
5, 6iBer ywéu&vov»é# x 5= 1. "Eorw oxerikds &pibuds o, Sidpopos

ToU undevds. THv Exppaotv Sukgepog 8& TapioTdvwuey Wt T cuy-
Pohov =, 8& yp&poouey 8t a# 0 kol 8 dmroryyéMwpey : o Bidgpopov
ToU pndevds. KaholUpev &vrlatpepov Tol a (5£0) Tov &pibudv, &
&mofos Exer dmoAuTov Tipfv &vrioTpopov THs &moAUTou Tiufis ToU

a kai wpoéanUov TO aUTd pE TS Tol @, fjTo! Tbu%. M.y. &vrioTpo-
905 ToU — o €lvon & — 8, Tol — 6 & ——, ToU — 34 & — L —

6’ 3,4
= =2 toi4+ 18+ lxalTo0— 18 1.
To ywopevov oxeTikoU &pifpol (+£0) tmrl Tdv dvrioTpopdy Tou
= P 2 1
looGran pé 1. Ty, 1O yivdpevov 8 =g =1, 1ol (8

= + ~§—=—+— 1 x.T.A

AoBévrwy Vo axeTix@dy aplBpdv a xai B ( éve elvar B£0)
Urdpyer tplrog ayetndg &pBpdg, & dmoiog moAramAacialope-
vog érni tov B, 8lBer yivépevov Tdv a.

Mpdryuar, &v mapaoThowuey p¢ y Tov {nroUuevov &piBudv,
rpétrel v& Exwpev ¥ - P = a. TToAhamAaoi&lopev Tous foous arrous
&p1Bpovs Emi %, &te Aaupdvopev :

LA (P D it e B
3
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Kai 16 évmi, &u TOAAXTTAGOIGCWHEY TOV Y | TOV fgov Tou

p

Lo S T > a
—a ETWL P, Exopey — . B = o . - 2 ¢,
R Psionia< B

§ 30. Awipesis oyerinod Gptfuol a 8” dAdov B (£ 0)
Aéyetal ) mpdkig, we v bmolav ebpioxetal Tpitag OYETINOG d-
pBpog vy, & émoiog, noAdanAacialdpmevog émi tov B, Sider Yivo-
pLevov ToV a.

‘Ex 1év SobévTwov dpiudv 6 o Aéyetal Suanpetéog, & B Srau-
pémng, kai & {nToUpevos Y TAixov, TO 8¢ oUpBolov TR Sraipé-
oews elvan 16 (1) (Sud A Tpog ) kal ypapeTan peTafy TéY o kad B.

To mnAikov ToU o : B ouuPoAilopey wod ué —g—, Aéyetan Bt 1) Tapd-

0Taols QUTT KAQOMOTIKT f dAyeBpinodv nAdopo ue dpBpuntiv Tov
a kai mopovopasthv ToV B, Kkai elvan -g— =« —:3—

"Eotw, 611 InTeitan 1O TrnAikov X (+8) 1 (42). Taperrnpot-
HEV, OT1 O [nToUpevos Gpibuds B& &y Tpdonuov +. AoTt TS yi-
vopevov ToU {ntoupévou &pibuol Emi Tov Siopétny (4-2) mrpémel
va elvar BeTikdy, &poU & Biapetéos (+-8) elvar Berinds, Emreidn
B¢ N &mOAUTOS TIuY ToU TrAikou moAamAaciaopévn i 2 Trpérer
va 8ibn yivopevov 8, & elvan fom pt 8: 2 — 4.

"Hror Exopev (+8): (42) = (+4).

"Eorw, 6T Inreitan (48): (—2).°0 {nToUuevos &piBuds B Eyn
TO mpdonuov — AT TS y1vdpevov oUTod Erl Tov Sraipérny (—2)
TpETEl v elvan BeTikdv, ¢meidn O Sicupetéos (+8) elven BeTirdS,

"Apa Exopev i (+8) : (—2) = (—4). ’Emrions eUploxouey, oxemrrd-
pevol opofws, 611 elven : I

5

(-8):(-2)=+4, (-5):2=-— = ==t AR

To mmAlxov tiig Siatpéoewe 8vo SoBévrwy OYETIKDY &pL-
Oudov Exer dnéAurov TWAY 16 TMA KOV TGV dTOAbTWY TIPGY Tod
Siatpetéov 81 Tob drapérov, xal mpéompov Betindv wév dv ol

boBévreg dpiBuol elvar dpbompot, GpvnTixdv 8¢ dv elvar éreps-
anpot.
5 1 5
Magadelypara : (=5): (+6) = — =, (-5 ):(+ ) =
3 1

! 5
=) = —f=— . 1=+ B s,
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‘H Biadpeors dpiBpot 8i1x 1ol 0 elvanr &8dvartog. AdT &v LY.
Excopey THY Siafpeoiv (—6): 0, {InTeiTan &pibuds, & omolos, TOAAQ-
mAaoialéuevos Erl 0, 8ider yivoupevov TO — 6. ToUto 6poxs elvan &-
Suvatov, 81611 Tds apbuds moAAamAaoialopevos Eml 0 Bidel yivo-
pevoy 0,

PANA 0Bt va Brjpioupynowpey véou elBos apiBpddv glvon duvoarTov,
doTe v& koTacThowpsy THY Slalpeoy Hia toU 0 SuvarAv. AioT,
&v Tr.Y. UTtfipye véos TooUTos dpiBuds, EoTw O o, 6 omoios O elvon
mnAikov 16T —6: 0, 8& Exwuev —6 = 0-a. "Eav moAAamAaoiGowpey
ToUs Toous Tourtous i ToOv autdv &piBudv, EoTw TOV 5,TpoKUTITOUY
icol. "Htor —6.5 = 0.a.5. ’AMN&ooovtes Trv Béowv TV BUo TE-
reuTtadwv TapoydvTwy, eUpiokopey —6.5=0.5.a0=0-o ( émaidn elvon
0-5=0). "ANE 16 ptv —6-5=-30, 16 8¢ 0-a=—6 (£§ Umobeoews ),
Gpa B Exwpev —30 =—3, TO dmolov elvan &BUvaTov.

‘H Siaipeois ToU 0 Bi& Tvos &pifuot (5£0) &ider TrnAikov 0.
Ot w.x. 0: (=7) =0 AT elvon 0-(—7) = 0.

Al 1B16TnTEs 17 Sicapioews &pifp&dv Tis TApIOUNTIKTS &An-
Devouy kad &Tav of dpifpoi elvan oyeTikol, dobeikviovTtar B¢ eUKO-

Aeos.
"Aaxfoerg

‘Opas mpoTn 45 N& eipefoly t& Tmhike :
&) (+2):(=T) P) (-49): (49) ¥) (-49):49 &) (—1944): (-36)
€) (4095): (+0,5) ot) (—349): 1.8 ') (—1425): (-32,1)
n') Na& Baxdf ém1 a:pP-(ay): (Py) &v T& o, P, y elvan ayetikol dpifpoi.
‘Opds SevTépa. 46. Edpere T& Efaydpeva:
2 4 ; 1
«) 3-§~:(--1-§.):8 ﬁ)1(~9,6):0,7:6—2—
y) D4 (3 (=) (42
47. ‘Opolws T&:
e’) (-34): (-9-8), P) (-18):9-(4):2, ¥') (=25):(-5): (=5): (-3)
48. N& eupedij & dyvwotos x, doTe v elvan:
Q') (—40)x= 160 ) (-6) -x=24 Y) 12.x= 48
) (-3)-x= (-15) ) (3,14) -x=-1884 o7) (— }76 ‘X -.:172
49. Na Serydiy 611:
a') a:p=(a:p): (B:p) évdx o, P, p, elven oxeTikol dpuol (p =4 0).
B (aBy):a= Py y)a:@-v)=(@:P) iy
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§ 31. Ta xhdouoata wt Spous oxeTIKOUS dpiBuols, T& OToia
koAoUpev dAyePpixd xAdopata, £youy Tas 1816TNTAs TOV KAQOUSTWY
HE Opous dpiBuous THis ApiBunTikfis dmodexviovtan & altal eU-
KOAws Kol Bid ToUTO &vaypdpopey KaTwTépw TAs KupiwTépas &6
aUT@d.

1n. Ilag oxetindg &piBudg a w.x. Suvatdv va Bewpndf
xAdopa pé mapovopasthv 1, Siém —;— = a.

2a. "Eav elg xAdopa é mapovopactic tou elvai ioog wé tov
&pBunmhv Tou, T xAdopa loobrar pe 1, Hrot éxopev n.x.{— =1,

3n. Avvdpeda va moAdandacidowpev ¥ va Sraipéowpev Todg
bpoug xAdopareg énl Tév adTdv dpiBudv (5£0) ywplc v perta-
BAn6y W dEla Tob xAdoparog.

a
e,

e e (o 0 .9
OUTws Exopev . ¥. G s e (E_) o Byl 0]
By

4. BAuvdpeba va dAAGEwpey T& Tpdonpa TV S0 Spwy xAd-
opatog ywple va perafindy # dEla Tou. AidTi dA\AayH, TéV on-
pé&Twy T&Y SUo Spwv Tol KAdopaTos elvar TO artd pi TOV ToAAQ-
TAucaouoV EkdoTou Spou Emi (—1).

Olrews Exopev Tr.y.

: 4 B
N ek = X = gl S RO - Lo L el el
e e SR B i Sk i TR R R

B i

5. Avvdpeba v& dndomorfowpey &v xhdopa Sk Siatpéoews
T@v Spwv tou pé Tdv adtdv &pibudy (0 ), av Siapobvra
dxpLBide.

6

OUraws Exopev .. — vl

__:__2 s 13
G PR

) Oh

NS

2 a-b

-(

B s Py
a-b &

ca-p _4-p
b _ib

* Tlp&oTos & "ENANy pabnpatikes Aidpavros ( Tiis AMEuqus[ag ) EBwokey -
TOTeAT) onuaciav el 17& KAdopaTa.
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67. AoBévrwv xAacpdtrwv ( mepioootépwy Tol évog ) pe
Slapopoug mapovopacthg, duvdpeda vi ebpwpey {odpiBpa adtiov
xai &vrigtoiywe ioa mpog adra, €xovra Toév adTdv mapovopa-
oy, dv TOAAATAACLACWREY ToUg bpoug éxdatou Thv Hobév-
TWY pé TO YIVOREVOV TOV TAPOVORAGTRDV TEOV dAAwv.

o e .
P’ B’ B

e T I o s L o

MMy EXOMEV Y1d T& KAGOPOTX
BT PP P B PPP' B PP B’
elvan Be To eUpebévra Spwvupa.

Elvan gavepdv, om duvaueba va Tpéyowpey Sobévra ETepddvupa
KAGopaTa els duwwpa, Bia Tis Xpnowpomoifioews ToU #AayicTou
kool ToMaTrAagiou TGV TapovopaoTdy Tou ( &v elven ToUTo
OKOTTIHOY ).

. To ywépevov Vo xAaopdtwy elvar xhdopa pé &pilpn-
™V Td ywopevoy TOV dpibunTtdv xal mapovopasthv TO TdV
napovopacstTdy TV Sobévrwy.

TRy L NS R S R
BASEADIE &7, 'Sad R T uE vt

8n. Awr va Swapéowpev dplBudv S uhdopatog, dpxei va
noAdandacidowpey éni 16 &vriotpoov xAdopa Tod Sobévtog.

MM.y. Exouev

N _(F)
O('rrwgﬁxousv——r—-—-y--s—=yo’[ﬂ, (°);(.°‘_)= B e,

(+) b Rt i

<P Do GO,

LT I T

x x
i Sl 1.Y=(ﬂ'ﬁ);(,9;)_ g el s
P (_c_x_) o7 FREPR. Y (L) R Ty

p 1

"Aaoxfoerg

50. EUpere 1& Eaydueva TdV

—25 -3 =121 G o ol e e
=15 48 =R T B gl # ok EVON W5 =00

51. Tpéware els dpwvupa Ta Emdpeva kKhdopata pé 1O EA&Y10TOV KOWOV TTOA-
AamAdoiov TV TTapovopaoTOy  TWV !
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a) 4’ g’ 7- ? E) 7 ?I"r _3' ‘_én "2_“
IR IR SR an s i iy Sl
et T S wimR, iBEniTE dgem g s slae A g o

E'. IIEPI AYNAMEQN EXETIKQN APIOMQN

1. AYNAMEIZX ME EKOETAEX ®YIIKOYE APIBMOYZ

§ 32. Koboxs (els v "ApiBunTikdv), TO yivduevor Taperydvtwy
focov p¢ Eva dpiBudy, y. 3-3.3.3, xoholuey TeTapTNV Sdvapy Tol
3 xal TopioTévopey olrd pE T 34, olrw xad T yivouevoy {owy
TopaydvTwy, X, TS (=5)-(=5), xedeltan Sevtépa SVvapig ToU
(=5) xal mopioTdveTon pé T (—5)2. ‘Opofeos T& (=3)-(—3) Ayeran
Beutépa Buvapis Tol (—3) kal TapioTévetan pg 10 (—3)% To (4-9)-
(+9)-(+9) mapiordveron pé (+9)% xad Abyetan  tplem SUvoqus
ToU (+9). To (=7)-(=7)-(=7) = (—7)* xkai Aéyetan TplTn BlUvogug
ToU (7). ’Ev yéver:

Kalobpev Sdvapiv évde oyertixod GpBpol, o yivdpevov ma-
payévrwy lowv pé adrdv Tov dpBudv.

‘O pév &piBuds, & dmoios txppdler 6 mAfBos TEVY Towy Tapo-
YovTwv Tol yivouévou kadeitan éxbémne i Suvdpewe, & 8¢ &pibuds,
ToU omolou Exouev v BUvauv Adyeton Bdowg tig Suvdpews. ‘H
Seutépa BUvauis Evds dpibpol Afyetan kal Tetpdywvev toU &pifuod,
7 6¢ Tpltn Blvauis kal x0Bog ToU &piBuol. Kord Toirrax Exopev, &1
TR =TT =49, (=5)-(=5)-(=5)-(=5) = (5.

1 \s 1 1 1 1
(3 =(D )+
‘Ev yéve, 10 ot = acaa..... o, &mou TO o gavepdver OXETIKOY
W nap&yovies
&piBudy, 16 Bt n guomdyv. Té o xodeitar wioorhy (i) BUvaus
ToU a.

Kord Talbra Eyopev :

P =EDED =1 =4 (e,
&mou 16 v mapioTdver &piBudy puoikdv. “Hron :
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Néoa dovapig Tijg —1 pé éxBérnv dpriov dpBudy, igobral
pe 1, pé &xbénv 8¢ meprrTov ioodrar pé —1.

‘Erropévers elvan (—1)Y =41 kai elvea + 1 pév &v v &pTios, —1
B¢ &v v TEPITTOS.

>Aoxfoetrg

52, Epete T& Efaydpeva TOV kdTwd Suvanewy :
o) (—6)° P') (=9 ¥) (+8)p &) (3P €) (-7 or) (=1}

53, Acifare B TapabaypdTwy, 6T RO BUvapls &pvnTikoU &piBuou, E-
youoa ikbéTny &pTiov kal quatkéy, elvan &pBpos Betids: meprrTov 8 ExbéTny E-
youoa elvan dpvnTirds.

2. [IEPI TQN IYMBOAQN o' KAI o QE AYNAMEQN

§ 33. Kora Tov Sproudy Tiis Buvdpews &piBuol Exouev 6T Y.
o —aaaaa o =ooaa od = a-a-a, o = o

*Ex ToUTwv Sloxpivopev 611, STV & EkBéTns was Buvapews Tou
& EhaTrolTan KaTd povdda, TO yopevoy, To dmoiov Spiler THY BU-
vapty TaUTny SianpeiTan 817 Evods TV ot TapayovTwy aUTol. "Av
BeyBdpey OT1 TOUTO loyer kai 81’ éxBéTas ( &xepadous ) pikpoTEPOUS
ToU 2, B Eywpuev OTI o = (e-a) :a.

CAMAG TO o2 looUTan pé ol TO 8t (a- a):a=u x "Apx
elvan o = o Touro &8nysi els Tov EEfig dproudy ToU ol

“H mpry ddvapig évdg oxetinod dpiBpol, loodrar pe a0 ToV
tobtov Tov dptBudv.

Kot dvohoylav mpds T° dvartépe, O Eywpey, T ot =aia=1
&G & o= o, "Apa elvan o®=1, &Ttav elvan O as£0.

OUrex Exouev Tov EEfs Spiopudy ToU of :

Tb «°, §mov o a elvar &piBupég Tig#£0, loolrar ¢ thv povada.

Kord TaUra EXOMEV :
(3 =1, 470 =1, (=100 =1, (- )
4,

Ty L (~%)‘= — 3 43=43
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3. BEMEAIQAEIE IAIOTHTEE TQN AYNAMEON

§ 34. Mvoopilopev (& T "ApibunTikiis ) i :

Td ywépevov 8bo duvdpewy évdg &p1Bot elvar Sdvapic av-
Tob Exouaa éxBétny Td dBpoiopa ThV ExBetrdry T napavévrwy.

‘H 18165 ol loyVer kad &v 7 pdois elven OXETIKOS dpiBuds,
ol 8¢ &xbéran guoikol &pibuol. Tp&yuar, tav Exwpev T yivdpevoy
Y. odo? B elvon of = o, o = - kad gropdveds TO

of-a? = qaa-aa = o,

‘Ouofws evploropey, &1 .y, elvon X = X® xai &y yéver 10 yi-
vouevoy ot - a¥, 8mou T p Kod v elvan dxépaior kad BeTikol dp1Bpoi
TO B¢ a oyeTikds TIS &piBuds, loolrron pé 1o oMtv.

AidTi Exopey, 8Tl ot =o-a- - o S o d=a-a-a-d.o

“u mapdyovres v mopdyorres

tmopbveos elvon o - ¥ = @+ Qo - - Q.. =0 O Q.. = g+,
R .
H mapdyovieq v napdyovieg (H+4Vv) napdyovteg

‘Ouolws &modeikvieran, &t T YIWOUEVOY ot - o . af ..ot —
at+v+eetr Srou Td o elvan OXETIKGS TIs &pifuds, T &i s viip,
...A quaoikol.

Ex 1@V &vetépw Emeton &t

Td ywépevov dowvdhrore buvdpewv évdg oyetinod &p1Bprod
elvat SVvapig Tob adrod épBpol, ¥ycuoa énbémmy T dbportopa
TV &xBet@v TaOV mapaydvrwy.

"Aaoxfoerg

54. EUpete 1& Eaydueva Tév kdTwh Suvdpewy |
o) (—eNr-(-2p P i=350 (-3 p YON=BRk(=5 )8

8 LB I oy (=g s () (=)t
or) (—5,1) (51 ) ¢) (0,5)%- (0,5)%. (0,5)

* *H 4n bUvaus &p1Buol koeltan Umrd Tol AtopdvTou els Tév Epyor Tou «’A-
punTikd PiPAlcy VI, kaBds ked Umrd Tol "Hpwvos, duvapebiveapig, 1 5n &U-

vaps kadeltan Suvapédxufes, 4 6n wufBéxufog, T % AéyeTal dpilbpoatév,

T _xl_z' Suvapoatéy, 1o —}:—‘ xufootéy, xai To -:—6 uuoxufoatdv.
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§ 35. "Eotw, 8T InTolpev 1o [(—5)°]. Tolro icoUran (—5)*
(-5)° = (5= (5P

“Eorw, 8T BEABUEY va eUpwpey TO (22 )% ToUto onuaiver va
oXNHOTIoWUEY TO y1vduevoy Buo TapeyovTwy iowy pé TO 28, f)-
Tor TO 2323=23H3=232 ‘Opoiws eUpiokopev, o1 elvan (o)t = o4 kal
g yével, 61 (ad )V =av -V, &Tov a elvan pév oxeTikds Tis dpibpods,
u kal v BE guoikol dp1fpof.

'Ex ToUTtwv EmeTon OTL:

"Av Suvapic Tig apiBuod oyetvod VYwly elg Sdvaprv,
npoxdmrel duvapg Tod adTed dpibupod Exovoa Exbémv Té yive-
pevov tdv dvo éxBerdv.

"Aaoxvaelg

55. EUpete T& EEoryopeva TRV :

a) [(=2)P B [(—3)] ¥) [(=1)F

. ; 3 y22 5

8) [(—1) P O (-5)] oo [r-10xp]
56. EGpete T& #§aydpeva TGV

a’) [(02) P [(04)] ) [(L5 3D

' 278 472 i o o | 4 \2*
&) (2P [(-3*2 | ( 5)] €) [[(—5)-]] m)[[(_?)”
§ 36. EUxoAws drodeikvisTan 6T
Ay va OQwowpey yivdpevay oxetixdv mapaybévtwy €lg
Sovapty, &pxel va dpoowpey Exactov THY mapaydvtwy TOd Yi-
vopévou elg Thv SVvapy adthv xal va moddamlacidowpey T
éEaydpeva Tabra.
Mpdrypartt EXOKEY, &t (&v 10 v elvan guoikds dpiBuos )
(2,3)5 = (2.3).(2.3) = 2.2.3.3 = 22.32
[(=5)-(=3)P= (=5)-(=3)(=5)-(-3)-(-5)(-3)=
=(=5)-(=5)-(=5)-(=3):(-3)-(-3) = (-5)*(-3)°
Kai yevikéds, 0TI
(@-p-y)=@B-y) - (xP-y)err(x-B-y) =
vV mapdyovieg

= G‘G'a....a'ﬁ'a'ﬁ....ﬂ'Y'Y-Y..,,Y:uV.p“'.YV

vV MOpAYyOVIESG v mapdyovieg v mapayovieg
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§ 37. ’Emioms d&modeikveTan edkoAws OTi :

KAdopa, tob émoiov oi Gpot elval oyetixol &pibpoi, Gfod-
tau €lg Sbvapty, éav Exactog TV dpwv Tou VYWY eig THY Su-
VoY TavTNV.

OUTwos Eyopev ( ;)F‘ = g:i , 816T1 TO

H MapAYOVIEG
s et maamamm e e

(i)“ ity o S TaSsung. ol
f P_P B "B PPPop P
U MAp&yoVIES [V ﬂup&yowec

omrou TO P pavepwvel &piBudy puoikdy, T B o kai P &piBpols oye-
TIKOUS.

"Aoxnoig

57. EUpete 1& Eorydpeva TV kaTwh Suvduewy :
g) (=2 ) alesd )] ROACH )0 =2) 4
¥ [led ) (=200 (~3 ) )¢ 63 [2:3: (~4). (-0
€) [(—2)(=3)-4-1-05P or} [(=1).(=2)-(+3)p
oD@ W)

S I E R M)

o [2- 5 5 - (-0 e [ 2. 4.2 04

(&) (5) )]

§ 38. "Eortw, 611 Béhopev va eUpwpev 1o TnAikov TS Suvduews
25 B Tig 2% Tvepilopev ((Ex Ths "ApiBunTikiis ), 611 TO WnAikov
ToUTo- 20 P2 —00=2—03 ¢ HyaildT) ¢

Té mnAixov 8o Suvapewv évdg dpBpod elvar Svvapic Tod
adtol dptBpol, éyovoa éxbBérmy v Sagopdy TdY éxbBetdv Tod
Srapetéou petov tod Srarpérou.

‘H iBions alrn loyler kai o1av i Pdois TéY Suvdpewy elvar
oxeTIKCS TI§ ApiBuds, ol éxBéton guoikoi &piBuoi, ¢k ToUTwy 8¢ & Tou
SiaipeTeou peyaAuTepos | foog pe Tov ToU SixipéTou. O 76 -

\IKOV,
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(—5)t(-5y= EXEXEIED) — (5).(5)=(5y=(-5r"
g EB)i(=3):-3)--3)(=3)(-3)
dpoiws 16 (—3)%(-3)'= =3)-(3)-(3)

(=3)-(=3)(3)=(3y=3)r
’Ev yéver 16 Trnhikov

g MOp&yYOVIES
Al sl S

P e
e e - ¥ Ta oVTEC
v maplyovieg i Py

BTTOU o TOpIOTAVEL OXETIKOY Tva &piBuov kal p, v guawkols, & b
p elvon peycutepos i foos pé ToV w.

Hapathonowc. ‘H els v § 34 onueoia ol of kad of pokimTer
kol &v Umobéowpey, dm loyUer 1) Bepedicddns i81oTns Tol yopévou
Suvdpewy ToU auToU &pibpol, Bewpoupévwy TEY o kai of &g Bu-
vépecov ToU . Tpdypar, Exouey TOTe o - o = o + ¥ = ot . "E&v &t
SlonpéowpEy T joo o - o kol ot Bid Tol ot , eYpioxopev 6T Elven
=1

‘Opofws Eyopev ol - o = alte=ak. q kai SicupolvTes T& ioa
Tolrra Sig ToU at Eyopev o = a.

'Aoxfoerg

58. N& eUpefolv Té& ywopeva :
a)xt.-x® P Wyt YD) xPex B (—xf) ) (P°) ov) x*-x
) xev-x (—x)2¥ 1) x2V—1.x (—x) 0°) x2v. (=x)® 1) xBv-1.x2v
YLy
59, *Opoiws T& :

a) (4ap) B) (SBxy ) ¥Y) (5xE)l ®) (—xyw) €)
ot’) (— % x\l’”)’ &) (— % x2 )« 1) (
") (__,(2 )3 - (4oP )" - (3a2p)2.

60 N& edpete 1é&:
a’) W pY(—2):(-2) YD) (=T} (=T)%

(=33 =32 O (-2)(-F) oS-35
) [(-DSTT: (35D ) [ 5710 [1)-(3)5:7)

mlm/—'\
‘“'f.-»
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4. AYNAMEIZ ME EKOETAEX AKEPAIOYE APIBMOYZ

§ 39. "Eorw, 811 BéAopev v eUpwuey Tl TaploTdver TO oup-
Bohov a—?, &ou T6 a elval OXETIKOS Tis &piBpds =4 0.

"Av BeyBidpev, o A BepeA1codng 18105 ToU Yivopévou 8o Sy-
vapewy ToU olrtol dpiBuol loyvel kai Stav & el & TV éxberdv
elven &pymTikds &piBuds mX. — 1, 0& Exeopey oo l=ql—1— 1],

Aicipolvres T pédn TS lodmTos ala-'=] Sid ToU al, gf-

1

ploxopsy a—l= =y

> . 1
Ka®’ Suoiov Tpdmrov  Eyouey o2 = = o= ;, Kol yevikidg

1 \ . )
@t = = &mou TO v mapioTdvel dukpaioy kad BeTixdy &pibudv, T

B¢ a oyemikdv = 0. ’Ex ToUTov 68nyolUuevor &lSouey ToV £€fis &-
PIoudY Tiis onuacicas Suvdpews ui drépaiov &pymTiKOY txbéTnv.

Advapls Tig dpiBpot (40 ), pe &xBémny SoBévta dxépatov
GpwnTindy Gp1Bpbv, mapiotdver xAdopa Exoy dpBunthv wev thy
povdda, mapovopasthv §¢ Sdvapv tod adrod &pBpot Eyovoay
&Bémv tdv dvriBetov Tod SoBévroc.

~ 1 ! 1
) W U S s =l | =
Kard tatra elvar : 5-1 = 57 : 5 5=

()= @;. ﬁ%— =de W= E(i) =:;: = =8

= : 1
Fevikéds oVl = P

fvla v oyeTixkdg drépanos dpifuds.

§ 40. Al 1814TnTes TGV Suvdpewy i txbéTas  puoikous &p1-
Buows danBedouv xal dmroSeikwiovTan EUkOAws xad Stav of EBéTon
elvan oloidfiroTe dwdpanor oyeTikol &piBuol.

1

Olrw T.x. Exouev CI‘-(X“:(I’._;T: T

a2

1 1 1
S R et L e
1 1 l i i :
a_‘l" P ax—IVi= —u—m-l 3 EF_VI = m . aivl =q.vf o — Vi<l — oIl —(—|v))
1

, » 1 .
Emlons Exouev, dmi (a-p)-1v T @BV~ avi.pw OOV v Ta-
PIOTGVEL OXeTIKOY &piBudy dxépaioy.

WnpionoBrke amé To ivotirouto EknmaiSeuTtikrg MoAmkrg



45

[apatijonots: MeTta THY TTapciSoxﬁv T&V ‘Suvduec.ov " éx?h?s
&pVT TIKOUS &xepatous, M {816TNg TOU 'ITT]?\{KOU Buo Suvduew\‘ra-rm{' m;-
ToU &piBpol e tBtTas dxepadous loyUel wfw—ron, &veu cI)u GG E-
ouptoeos ( SnAadf) Kai Grav & éxfié‘mg TOU Stcxlps'rf:ou elvan pikpd-
Tepos &md TOV TOU Sianpétoy ). OUTw Y. EXOUEV

PR o1l e

o’ a2
1

2 1 . Bl L L = 5 = 2_3'
‘Quoiws a2 B= — 0 = 5 T o

*AconfjoeLg

61. N& eupebolv T tEarydueva TEOV k&b Buvdpewy :

— l —2 y 3
59, (3,5 )%, 1% 20“%\ }) g (— @) L (= 1)=—ev, (—1)—=vH

1 1 1
62. 'Opoiws Tov: (= =5 (- 0,01)—% 5=y 5 T— Ty=t

smou x=1, —2, —3 ol elpeTe pt i looUvran T&
63t et I 1 \&x—2 1 \3x—1 1 \éx
tEaryopeva TGV gy o e 3x—t B) ('5‘) + ("{) ”( 3 )

Iy 7 ] oo
Y 3 S, N o
64, Nex elpei b 7l loodvran Ta: 28+ 220+ 2%, 444,( 3) (0,1)

i o
: 65_4 Ou:)[:;sc: pry 23.2.24.2-% 5918 22 7-9).3-3 5) (2aP)—*
Of)) :V ‘:::f t XV grl) 5E 54 7)) (Ba—2p—2y—4)—2(—2a2p—*)2
&) XV X2V
66. EUpere T&:

8_11.2—2

'y 5:9847.28-9.28+ 132211
;; 165 (—6)1+T-(—6)+9-(-6)*+136
Y') 5.24-3.28+ 824 11.28-7-28 : :
§) 0,75-a*—0 5.00—0,9-08+40,7-oc! -+ 0,8-c8—1,2.c%, &rav a=

67. EOpete T&: 4 iy 3 ey
gl T8 T N O
B2 A ) Bl B2 gny EhigEre ) s (TN TB)
S0yt vt 11015 orlORS i

&) ((:TS))-_:” ") 5=t o tTI0—

T'. IEPI ANIZOTHTQN METAZY IXETIKQN APISMQN
§ 41. Mvwpilopev (& TS *ApBunTikiis ), éTt &v Buo apifpoi

elvan &wnioot, T.X. Ol 5 kol 8, OTHEIWVOUEV ™V o-xécw'-rcov m'rrflv
ut T 5 (8 1 8)5, f omoia xahelTan dviodtns, TO 8¢ oUuPorov Tiis
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dvigdTtnTos efvan 1O { 1) ). Mvewpilopev émions 611, &v €l dvigous
( BeTikods ) dpiBuous mpooféowpcy icous, 1 qviodTns Stv HETCPAA-
et gopcw. Aexdpevor, 11 ) 1816Tng auTh) loyUel ke STav 6 TPOOTI-
Bépevos dpiBuds elvan OXETIKOS, EXopey, TpooléiTovres TOv —5 Y.
gls Tous Bvo dvigous dpiBuous 5 kai 8, o1t 5+4(-5) ¢ 8+ (-=5)
0 (3. ’Eav eis ToUs altous dvioous apifuols 5 kai 8 TpooBéowpey
Tov —8, B Exwpev 5+ (—8) ( 84-(-8) f -3 E
"Ex ToUTwv &8nyoluevor dpilousy bTi

Té 0 elvar pinpdrepov pév mavrdc Betinod &ptBpold, peyain-
Tepov b¢ mavtdg dpvnTikeD.

O0rws, &v & oxemikds &piBuds a eiva BeTikog, 6 aUpPBoAi{w-
pev ToUTo pé o ) 0, &v 8¢ 10 o elvan &punTikds &p1buds, 6& oupPori-
{wpev ToUTo pé o ( 0. Kot ToUra elvan TrdwroTe jxl >0, —lal ¢ 0.

§ 42. "Eorw, 61 Exouev Thy dvigdTnTa 5 ) 0. *Edv € Tous &-
vigous 5 kai 0 mpooBéowpey To (-7) ., eUplokopey
54(=7) Y 04+(=7) f§ —2 ) —7. ’Ex ToUuTou kai &AAcwv Tapadery ud-
Twv 68nyoUuevol Spilopev &1 :

"Ex §%0 dpvnTindv dptbpdv peyairtepog elval 6 drodvTwg
pixpérepog, éve elvar yvwotév, dti éx §Vo BeTindy peyaiutepog
elvat 6 dnolbtwg peyadbrepoc.

§ 43. "EoTtw, 6T Eyouev THY dvicdTnTta 8 ) 0. 'Eaw els Tous
dvigous 8 kai 0 Tpogbéccopey Y. Tov —3, eUpioKopEY
E4(—3) ) O+ (=35 5)5 o)
‘Opiloper Aormév 611 : még Berinog Gp1Budg elvar peyarire-
pog mavtdg dpvnTinod, X, + 5) —13, L+ 0.3 )25,

§ 44. Atyouev, 671 oyetinég Tig ap1Bpog elvan peyadivrepog
pév dAdov, &v ) biapopi Tod deutégou dnd Tol nmpditou elvat e-
T, pixpdtepog 8¢ dv elvar dpvntuck.

Kata tolUra, &v 8Uo oyetikol &pibuoi a kai B elvan &uigor,
kal & a peyodUTepos ToU P, onpeicovopey THY OXETIV ToUTNY gup-
PoAikéss pe a )P A P(a, 1 drofa kaheitan dviedmg xal ToTE
Siaxpopa a—P elvar Getikds dpiBuds. Of dpifuol a kal P Aéyovtal
wédn tijg dviaémrdg. MapatnenTiov, T &v o Y B, &P elvan pikpo-
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Tepos ToU «, fiTor elvan B (o Do, &v a—P=BeTikds, TO (P—a)=
GpvnTiKs &plBuss. Ard TaOTa of dviodTnTes o ) P oxai P (o Aédyov-
Tau igedvvapot.

Kot T dvwTépw, Sobévtwv oyeTik®dY &piBudy Buvapeba va
TOTrOBETHOWHEY CUTOUS Ko oepdy, oTe va Paivouv &mod Tol pi-
KpOTEPOU TIPOS TOV peyohuTepoy Teov. TLY. &v EywPEV TOUS OXETL-

o) i g 2 3 ,
koUs &piBpous +5, — =~ 46, 1,15, + .y 0, —1, =6, Exouev TV
KaTwTépw ToTOBETNOY Ty, TTApCrTPOUVTES, 6T1 & WiKpOTEPOS €l
vou & —15 kai & peyoAuTepos SAwv O +6.

15 (=7 (=64 1{—— (O¢+ (+5(+6.

IAIOTHTEEZ TQN ANIZOTHTQN

§ 45. "EoTtwoav ol &wgdTnTes o) P xai ¥ ) B, 6Te B Exwpev
koTd T dvewTépw a—P = feTixds &pifpds kad y—8=0eTikds &piBuds.

TapaTnpoUueY, &1 &ooU o—P elva BeTikds dpiBpds, kai y—5
Spofws BeTikds, TO a—p+y-38 Ba elvon BeTikds, fTo1 TO
(ct+y)—(p+8) = BeTixos. ‘Emropéveos elven kol a+y ) P+0o.

*Ex ToUTwV ETETal OTI !

"Edv el &vigovg &piBode npoaBéowpev &vioovg, obtug
Hote b peyahdrepog vé& npooted] €l TOV peyarvTepoy nal & pi-
xpbdTEpOg €ig TOV pixpodTepov, &viadtng bév petaBdAder popdv.

OUrew T.x. &v Exoouev T& —5) —12 xai =3 ) —10, mpoobiTov-
65 ToUs peycAuTépous kal TOUS HIKPOTEPOUS XWPIOTE, EUPIOKOPEY

—5-3)-12-10 4 -8 ) —22.

§ 46. "EoTtw, OT Exouev a )P, ote B& elvar o—P =BeTikds.
*Emraidny elvan (c+y)—(B+Y) = feTikds, Emetar oM a+ty ) B+y.
"Hton :

*Av eic dvigoug oyeTIRoVg &p1Bpodg mpooBécwpev ToV abTodv
oyetindv GplBpdv, 1 &vicdmng Seév petafdiier @opdyv.

‘Eav elvan o) P, y (8, 0Baelvar a—y yP—58. AidT Exopey o—P==
feTIkds &piBuds, B—y = BeTIKOS &piBuds. "ANN elvar (o—P)+-(B—y) =
BeTikds &p1Bpds = a—P+5--y= (a—y)—(P—8) — OeTikos &pi1Buds, &pa
o—y )p-d, X +5)-2, —9(—4 kal 549)-2+4 4 414 ) 4-2.
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“Av BofloUv &viodTnTes oxeTiKGDV dpiBuddy, Tx. a ) B, Yy )5,
)l n)B, 68 elvan kai a+y+e+n)pP-5+7-6.

Aot elvar a—P = BeTikds GpiBuds, y—8 == BeTikds dpif. g—(=
BeTios &piBuds, n—B=0eTikds dp1Buds. *Apa (a—P)+ (Y—8)+ (=)~
+(M—8) =0etikds &piBuds i oa—P+y—8+e—{4-n—0 = BeTikds 1
a+y+e+n—PB—b-{—0 = berikds A (aty+et+n)—(P+5+{+0)=
BeTikos, SnAadf oatyfetn )P+84+14+6. Ty, elvaa +5)0,

+6)—15, —8)-20, &pa +5+64(—8) ) 0+ (—15)+(—20) #

+3 ) -35.

§ 47. "Eotw, 6 Exouev o) P, 81e elvon o—P = BeTikds pi-
Buds. "Av A ) 0 kai moMAaTrAacidowpey T SUo TpdTa foa fmi A,
O Exewpev (o—P)-A = BeTikds X GeT. = BeTikds &pi1Buds, ) oA—PA =
BeTikos &p1Buos. ‘Emopévads elvon o ) PA.

"EoTe Tpa, &1 elven A (0. "Av Ta fox a—P = BeTikds &piBuds,
moAaTAcoIdowhey i TOV GpunTikdy A, B& elpwpey (c—P)A = Be-
TIKGS X &pv. = &pynTikds &pBpds. ‘Emropévews elvon aA—PA = &pv.
fiTor oA { PA. "HTou ¢

"Edv té pédn &vicdtnrog moAramAacidowpev émi Oetindy
peév GpBudv, ¥ dvioétng S¢v petaPdidet opav, ¢nl dpvnTucdy
8¢ avriotpépertar.

OUtws & Tfis dwiodtnTos —5 ) —8 Exopev —5.4 ) — 8.4, fitol
—20)-32, &v® & Tiis 6 ( 10 evpiokouev p¢ TOAAGTAGGIAoNOY Eri —2
Ty 6-(=2)) 10:(=2) f} —12)—20. "Av a (P, elvar a-[—[A[] ) B-[—All

‘Ex Tfis dvwTipw i816TnTOS Eyopev &

"Edv & pédn g dvicbmrog moddamlasidowpey émi —1,
% Gnodrg dvriotpépertal.

Ty & Tfis 3(5 Exouev 3-(—1))5.(=1) {4 =3 ) 5.

§ 48. "Eqv elvan o) B, & elvan kod o YPH, &v of o ked P elvan
Berikol &piBuoi, 1o Bt 1 guoikds. Tlpds Tolro TraparTnpoluey TpdTov
6T, Gv Exwuev o) B kal y ) B, elvon 8 a, B, y, 8, Betikol, 8 elvau
xal oy ) B-8. Adm &ool elven o) P kot y ) 8, 8% Eycopev &mi

o—P= GeT. dp1f. N a=Pp+0er. &p6.
Y—5= fer. &pif. fi y=8-+6eT. &pib.
MoMamAaciblovres Tds Tedeutalas lodmTas kard péAn ev-
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pioxopev ay=PB8+p- BeTikdy 48 Bet. 4 BeT. X feTinov. Anhabn :
oy —PB8 = BeTikos &piBuds. ‘Emouéveos elvan oy ) BO.

Kot Toure, #medf) elvan o) B, & Exwuev kata T& dveoTépw !
aa)P-p fod) pt ‘Ouoiws gUploxopey o ) P? kal yevikéds ot ) BH, (u
PUO KOS GpIBpds ).

'Eav elvon a ) B, 0 elvan o ( BH, &v o kai P elvan BeTikol
&piBuol, To Bt u Qualkds p1Buds.

AéT, &pov elven o) B, &v TOMOTACCIGTWUEY TX PEAN Tow-
NS ETti El_ﬁ gUpiOKOUEY ;fﬁ Y &Eﬁ A —:5— » % f o1 ¢ B, ‘Opoiews -
piokopey a2 ( P%, Kai yevik@s o (P, (KB QUOIKOS ).

OUreos &v |al ) |Pl, 6 elvea |afvl ) [BI¥ wed |af=h ([BI7H.

>AoxfoeELg

68. Aeifarre 61, {av T& pEhn &vigdtnTos elval dpiBpot Betikol kal T& Unpco-
gwpev el THY auThy Buvauw pé Bty dpunTikody, 1) AViodTng AVTITTPEQETAL.
Ti oupPaiver, av ol &pibuol elvan &pvnTikoi ;

69. o) AeifaTe oMY, tav elvan a ) 1, Ba elvan ek (1, &v 1o u (0.

B) ’Eav elvan 0 ( a (1, 8& elvar av )1, av 1O u( 0.
y') *Eav elvar a ) 1, Ba elvon a3 ( a=% (a—! { o (a ( a® (o’

70. AeiaTe &1, GV gvar @ )0, &Aa a1, 8a elven
a?ya-2)a-l)al)a)al)al

71. N& evpeBouy Té& TnAika kai Toia dviodTns ouvbéel alTd, T& TPOKUTITOV-

= i ; -1
Ta b TAg Siaipégews TV peAdy Tis — 8 ) —23 B 2, — —0,58.

72. N& eUpedfy Brax Tivas Tipds 10U X foyuouv al
Z5x (30, 3x (39, (=3) (=2)-x)—48- (-22).
73. Na eupedf Tivas Tipds mpbmrer v Exn 7o X, Tva loyln i duiodTng

3 5 J 4
el x(-—-—B—, ~0,6x{-32,-08-(—=3)-x(120- A
2
(= 23 (=08) x (=5 (04)(~02).
Nepirndig mepieyopéviov Kepahaiou |.
‘Optopog thg ~AAyEBpag Zopfora

kol oUVTOPOS ioTopikh FTaKo- + (ouv fj xai ) Tpoobeoews
ot aUTiis ( Bidxpiois TPIGY — (AN ) deaipéoews

Tep16dwv dvamrTUgecos THS *A- 4 ofiua f wpdonuov Bet. &pif.
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yEéPpas: TepioSos prTopikt, ouy-

KEKOUUEVT), OUPPOAIKT ).
Albgpavrog. "EAAnv pabn-

patixdg (4ov aidva w.X.), &

— ofjpa fj rpdonuov dpv. apibu.
|| &oAuTOs TINT OoXET. dpifu. o
|| = BeTikos Gp1Bucs

—|a} = &pvnTikds &p1Buds

Beperiwths ThHg ~AAyéBpag. = foov, 5= Bidgopov
OeTikol kol &pvnTIKOL &pi-

Bpof, |af BeTikds, — af &pvnTiIKOS

‘Opiopods oyeTikdV &piBudy  +-4=+, ——=-4, +—=—
( 16 oUvohov TGV JeTikGdY, &pvn- —_—t =
Tikév kad 1O 0). tit=4, ——=4, Fi—=—
_:+:_

‘Opiopdg &Bpoiopatos oyetixdy dpbpdv. 'Idbmreg Tijg
npocBéoews.
1) a+p=Pp+a, 2) o P+y+8=p+d+aty=...
3) atB+y+8=(0B+B)+y+a=.. 4) at(B+y)+d=a+P+y+d

‘0 dpLopdg Thg depaipéoews oyetixod &piBpod B drd &Adov
a, fiTor a—P, O—a=—a.

*Axodovlla §Vo cupBérwv + fj — & evan TG aUTA= +,
&v elvar &vtifeta = —.

‘Opiouds SAyePpikot  &bpolopatos o— (+B)—( + y)—(-8)=
=a—P—y+85.

Tolro Tpémetan el &fpoiopa OXETIKGDY &pIBUGY o—P—y+ b=
=a+ (—P)+ (—y)+ (+8).

Av yePpikdv &Bpoiopa loyUouv of 1B16TTes T Tpoabéoe-
ws. Znpaoia Tapevbéoews f &ykUAns pé TrpooBeTéous EVTOS aUTTs
a—(P—y+8) = a—P+y—8=a+ (—P+y-5).

IloAdamAactaopds dvo oxetindv &pldpdv. To ywopevov
5v0 dpoohpwy elvar Betindv. Td yvdpevov dbo érepoaripwy elvat
&pvnrindv. "ISémmreg Tol yivopévou ayeTixdv Gpibpdv.

1) ap =P (vépos Ths SAAayfis This Béoews TGV TapayovTwv ).
2) (a+B+y Jp=0cp+Pp+yp (EmuepIoTIKOS VOUOS ).
3) aPyd = (@B)yS — (ay) 5. 4) o (By)-5 = apys.
«0=0.a=0, al=a, a(-1)=-a.

Awalpeoig oyetixod &ptBpod a 8" &Adov B (0) a:p= %
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To mnhixov dpocHpwy GYETRWY dpfpdv elval Betindv,
16 mnAixov étepoofuwy elvat dpvnTindv.
Awaipeoig S tob 0 elvat addvarog.
‘Optopdg Suvhpews CYETINOD &ptBpo®.
o W o= - o.. Q! TTap&YOVTES
foquid :i&%—, ot = ot i, v diépatol &pmbpol.
B N A e T D et
Chmode et ( + &v v &pTios, — &v v TEPITTOS )
ab s oY = oY, i, v, OXETIKOL &KEpPQIOL.
’AvigéTnreg petabl oxeTndy Gpldpiv.
la| )0, —x| (0, & a—P >0, a)P, & )P, Y ) B, TOTE
G+Y ) B+5- &v o ) ﬁl TOTE —C ( "Aﬁ! &v 01) ﬁr Cﬂl\) ﬂp\i
& a) B, (=) (PB-(=iAD-
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A'. ITEPI AATEBPIKQN IMAPAXTAZEQN

§ 49. "AdyePpucy) mapdotacig xadeital 0 gvvorov dpiBudv
1 ypauudtwy ( ypnoiporolovpévwv Umd Thg ‘AAyéBpag mpog
napdatacty dplBpdv ¥ mocomhtwy ) # &plBudv xal ypappdtwy
ouvleopévwv e dhyeBpixd oVpBola TdV mpdEewyv.

"E&w BobBoUv ol oxeTikol yevikoi &pibuot .y, a, B, ¥, xai wpoo-
TeBolv ol a, kai B, els &8 10 &Bpoioua ToUTwy TpooTed] & y, B Eyor-
pev (@5 yvwoTdy, ) Eayduevov (at-P)+y, TO dmoiov AéyeTan kad
dAyefpindg Tinog.

Edv &md 1O &bpoiopa TRV a kai P deoupedi 6 y, O& Eywpev
(a+P)—y, 10 bmoiov kedelten Emwions dAyePpixds TUTrosS.

To a—(P—y) AéyeTan &AyePpikds TUTOS, pavepwver B¢, 611 &wd
TOV &prfudy a Ba Geaipedij 1y Siogopd P—y.

[l.x. 10 &Bporoua a+a-a TaPICTAVONEY OUVTOMWS pE TOV GA-

yePpixdy TUmov 3a. ‘Ouolws ypdpouev dmions a-tot.....+a—ay,
u tpoodetéon
et \ a a a a X 5
TO 85 —a—a—Q...—0=—V, TO — il R e it v e u

v mpoaBetéot

Ta Sibpopa oupPora, T& omoiar petayeipi{Sueda cls ThHv "Ah-
yePpav Sid va TrapoaoTowuey TO TIpdoToy £vds &plfpoU, TO ouv
(+4+) A 10 A (=), TO ywopevov (-), 1O TnAikov (), TO
&bpoloua (+ ), T Bagopav (— ), THY TeTpaywuikny pilav (' )
apibucov, TO Toov (=), TO Bidgopov ( 5 ), TO peyaAUTepov () )
KT kaAoUpev dAyePpixd obpfola.

OUtws dAyePpikai mapaoTtdoers elvan ai: (ol B), 6a-{-P-8y,
«, Sa, By, ad-B—(y+8), (—5-3):6+13-10, 6o«

Ex toUTwv ) a+-P pavepcover ToOV dpidudy, & omoios Trpo-
KUTTTEL, v el TOV o TrpooTeldf) & P. ‘H a--P—(y+8) pavepwvel, Tov
apifuoy, & ooios TpokUTrTEl, Ev els TOV o TrpooTedh) & P kad &mwd
16 &Bporopa a+-P &eoupedfi 160 y+-8. ‘H mapdoTaocis o wapioTdve
ToV &pfudv «, K.T.A. i
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§ 50. AUo &\yePpikal TAPIOTATELS AéyovTal loedlvapor, €&
TpokUTrTn | pix &mo THY &NAnV Bi1& Ths tpappoyts TV (BioTh-
Twv TéY Tpdfewy. OUtw Ty o ot +of kai a(o+P) elvan igo-
SUvapor. AdTt, &u els Thv BeuTépav EKTEAECWHEV TOV TTONAOTTACOIO-
oudy ToU a m 1o (ot P), eUplowopev THY TPWTNY o?-ap- tmiongs
al a+p kai P-a evan foobuvapor. Tryv lodéTnTa dUo igoduvdpwy
SAYERPIKGDY  TTAPAOTATEWY KOAOUUEY TadTOTHTAH Kl  OTHEIOVO-
uev oty évioTe kol pE TO oUpPorov — TiBépevov ueTafU TdVY -
goduUVANWY TTapaoTATEWY, T.X. a?4ap = a(a+p), a+p=p+a,
drmraryyéMhopev ¢ olUTws, of guv ap looBlvapov ToU o émi a guv
B, 70 a oUv P loobuvauov TO0U P ouv .

1. EIAH AATEBPIKQN MNAPAXTAEZEQN

§ 51. 'Ahyeppixn mapéotaots Myetar pnTh®, tav i oUBevos

TGV ypopudTwy TS elva onueiwpévn pila ms. Kafos o :
X

o 3aV3, ;*L o’ ETEE +y.

Mapbotaais SAyeBpikn AEyeTal Zpprtog®, tav Btv elvan pnm.

M.x. al a +VB- G—‘{C‘s -'VB_r 6VX + y elvan mapaoTdoels &ppnTot.

"ANyePpikny TapEoTATIS Myeton dxepala, tav 8ev mepitxn -

aipegiv &1 Evds i kal TEPICCOTEPWY TV YPAUPETWY TS Tr.X.

3 0
al TapaoT&oEs a+p, 80"’-—4- o*p+y, 5 o Atyovran dxépaial.

KAaopatieh AfyeTar pic pnTh TapdoTacis dAyePpikd, &v
mepityn Siaipegty ToUA&YiIgTOV S’ tuds TGOV YPAUPATWV TS LY.
Gk 2 330 MBS U e
8 ot P 5 o? op’ .
Adyovtan xAaopatixal | dAyeBpixd xlddp.u‘tfl, treidn 1 "rvpm—m
TepiEyel Biaipeaiv Si1& ToU P, N BevTépx B ToU a+-P, 1) TpiTn Bik
ToU a? K.0.K.

al kaTwTépw

"AoxHoeEtLg

74. Tives itk TV xéTwd TapACTATEWY glvan pnTai ; &ppnTol, dxépaian ;
yAaopomkai ; Mari

# Elg Geobwpov Tov Kupnvaiov dgeidovran al évopaciat pnTh, &ppnTos.
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19p*
Y

= = a
@) SB—opr  B) VWA y)BYxw-% )+
= e N 1y
75. Al Trapactdoes o) Va2 B) V (a4 P2 ¥) 3 elven pnTad 1) Gp-
)&

pnTol ; Aiati; &) EUpete mapaoTdoes, al dmoicn gaivopevikds elvanr Gppnrol.
76. Al xaTtwTépw TapacTéoels elvan &képotan T KAaouaTikal ; Aari
i 2atp . 16a (a—Pp )2 . b6yRex -y ; 302+ B
HEl: i Sl AR By wiZmelik,

&) “5q P) (a—p) Y) S5y - x - g2 ) ap

2. TIEPI MONQNYMQN

§ 52. Movwvupov Aéyetar dAyePpund) mapdotacig, €ig v
omoiav olte nmpbabeoig olte dpalpesig edplonetar onueiwpévy.

M. x. of wapacTdaoes: a, — 6xy?, %—cx-[B-y-B, —g;g
AfyovTal povivupa.

*Axépatov AéyeTan €V poviovupov, v pdvov TroAAaTTAQCIa-
oudv émi TV ypoupdTewv Tou TepiEXT. Edv 88 mepibxn kol Biai-
pec1y ToUAdy1oTOoV 817 Evds TV ypappdTwy Tou, AéyETal xAoopo-
Tikdv povadvupoy. OUTws, &k TAOY dvwTEpw povaovipwy T& ptv Tpia
Tp&dTa elvon dképana, TO BE TEAEUTAioOV KAQGPOTIKOV.

Prrtov Aéyston Ev poveovupov, Gu BEv Exn pilav els Ev ToUA&y!-

aTov TV ypapudTtwy Tou. OUTw T& 39:?, V5 ap elven prT& poveo-
vupa.

"AppnTov Afyeton Ev povdvupov, &v Biv elvan pnTov.

'Eav el 1O povawupov Umdpyxn dpifpnTmikds  Tis  Topdycv
YpageTan oUTos TpddTos Kai AéyeTal ( &ptBunTindg ) ocuvtedeotyg
10U povwvipou. OUtws, els T& dvwTépw povwvupa ol ouvTeAeoTal

3 8

koTd geipdv elvan of ¢ 1, =6, T P

To &\Ao pépos ToU poveovupou SUvaron vd Afyeton xdpilov mo-
aov autol, elvan B¢ olrrd, els T& dvwoTépw povdwwpa KaTd CEIPAV
2 B o
o Xy, apyd. Y5
Els Ta poveowwpa, T& ( paivopevikéds ) uh Eyovra ( &pibunTi-
K6V ) ouvteAeoTnv, Evvooluev ToioUtov Tov + 1, i — 1. Tly. 7ol
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o ( &pBpnTIKSS ) ouvreAeaTns elvan 4 1‘, &é.ﬂ & a BuvaTon v ypa-
ofi 1-a, &vd ToU —a elvan § —1, twaidn ypdeetan —1 e

"Av UTtdpyoUV TIEPICOOTEPOL ToU &vog c&pleuntnxm ‘Trup'ayovrgg
gl &V povewupov, AuTIKEDIOTEOUEY  cUTOUS ué’ 'r? yl‘voueuov TwWv,
T6 bToiov YpAPETAl g TPRTOS Tapdywy oUToU Kol elven & dpt-

Tl on 4
BN TIKOS GUVTEAETTNS ToU povewvupou. OUTos, &v EXwpey —a B- = Ys

4 p 4 By kol & — = elvan & &piBun-
yp&oopev (—1). ?a'lﬁ-yi‘ =i Py® kai © 5 elva p1Bun
TIKOS OUVTEAEGTR)S TOU HOVWVUHOU TOUTOU. : )

KohoUpey oUVTEAESTHY EVOS ypduuotos (f ToU yiopévou Tre-
PIOCOTEPWV TOPOyOVTWY HOVOVUHOU ) TS ywopevov TGV GNAwv
TapaydvTwy oUTol, .Y gl TO ody?, OUVTEAETTNS TOU y* elvan &
od, els 1O —3aPyy ouvTereoTs ToU Xy elvar TO —3aB. , s

AVo povéwvupa Aéyovrar dvTifera, &v  BiopEpouY POVOV  KOTX
TO ofjpa TV (dpneun'nxc“bv) QUVTEAECTEY auTdy, o5 Ta 25a? kad
— 25a,

Babpdg axepalov HOVWVLEOL @G Tpdg &v ypdppo TOL X~
Aeitar & Ewbétng, Tov dmoiov Eyel td yphupa TodTo €lg TO po-
VWVLLOY.

Ty, o0 To®P & Poduds & pds o o elvan 3, b5 mpos 10 p & 1,
Tou _i_qap.by b Pobuds dog TPOs TO & glvan 3, s Tpds TO PO 2,
wad s mpds TO Y 6 L. ' L »

"Eav gv JoveavUpov BEV TEPIEXT) YPAHHX T, B& Abywupev 6T O
Baduds Tou o5 TTPOS 1o yphupa aUTO elvat 0. TI.x. TS povwvupov
3¢ glvan 0 Pabpol s TPoS 6 B. M6 BuvdpeBa va ypowhey
4dvtl ToU 3o TO 3ap’, Emeidn glvan P'= 1. Kai 1§ ovm, elvaa
3a?p0= 3o 1=30

Bafp.dg dxepaiov povewvdpov wg npde meploodTepa Tob €vodg
yphupatd Tou, AéyeTol o &Bpoiopa TV EéxBetdv, Toug émolovg
{youv Ta ypdppata adTé €lg TO POVWVULMOV.

‘ gt ¥ ; ol ; 3
Tl.y. TO povwJuoY Torz[ﬁ‘*y elvan TrépmrTou Pofuol ws TTpos Ta

ypappoTa o kai f, TETGPTOV Baduol dos pds Ta P Kal Y, TPITOU GO
rpds T& a ki Y, kai fxTou g TRoSs Ta o, B, Y-
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T7. EUpete Tov ouvTedsomhv kal TO KUplov Troodv éKAoTOU TGV  KéToodt po-
VWVULWV ;

) 3a2p? B ) —Saipt Y) —« B ) —3xy2
€) 2x2 o*r)—é—x" z,)_%s n) 0,1.x2
0)—4,56x3 1) - % o ) — —;hai’SB - (—8)pe

78. ‘Ouoiws Tov (&pBunTIKOY ) guvTEAeoTHY TGOV KkéTwd, kafcs kol ToV
ouvteheaThv ToU @, ToU X8, ToU P2 :

D ’ X . 20 ; . D

%) 0P Pl o Y deliTa ) 3.4x €) %

79. "Ouoics T&V k&Teds, TOv (&piBunTIKGY ) OUITEAECTAY Kad TOV oUVTERE-
oTHY TOU &, TOU X, ToU B, ToU , ToU x2:

@) 2:(=3)-4y B)=25a-68 ¥) 2 (= +)x (~T)y 5) o
2

&) —%— o “% 0 —%xz-(h%)w n") %—X-(H‘l)-(Bax)'

80. Tivos PaBuoU elvan kabév T&Y k&Twdi povewipwy g TPOS a, s Tpos B,
G TPds Y, s Tpds o kad B, ds Tpds a, B, ¥

a) 15a2By? P) 121a®Bty  y) —24afiyt 5) — 3Py

81. ‘OpioaTe moia &k T@v dveTépw povwvipwy TOV doxkhotwy 79 elvar dxé-
pota kol dploaTe Tivos Pabuou elvar kadév @ o) ds Tpds o, B’) s Tpos B, y') o
Tpos X, 8') g mpos y, £) s pds a kal B, oT') dos mpos X Kad Y.

.. OMOIA MONQNYMA

§ 53. Ade ¥ mepiooérepa povdivupa Aéyovrar Spota, v
Exouv 16 aldTd whprov mosbv, Slapépouy 8¢ xatd Todg ( &piBun-
TioVg ) guvtedeatdg Twv ( dv Swapépouy ). OUTw T& povdvupa

6a, —g—r.x, —23a elvar Spoi, d BrogépovTa pbdvov Kkartd Tous ( &pi-

funTikoUs ) ouvtedeoTds Twv. ‘Emions Td& — ??— B, 6B, —17p elvan

Suoia, Bid TOV atdv Adyov, kaBis ked T& 1202B, —1502B, 23cp,
—o’P, s ExovTa TO aUTO KUplOV TToody a’f.

Movavupa Aéyovrar Spota, hg npodg &v #) meploaérepa YPap-
pata abtdyv, dv Exouv Td ypdupata tadra pué Todg abrodg éxBé-
Tag. :
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O T& povdvupa 5afy, —6a*Pd?, 218c®B5 elvon Spora g
Tpds T& ypuuaTa avTédy o Kol P

II. TPOXBEZIZ MONQNYMQN

§ 54. KohoUpev dpotopa Sobévrwv povevipwy (f xal &A-
yeBpikdy TrapacTéoewy ) THy &AyePpikiiv TapdoTaoiv, fi Smolax
TrpoK{TTEl, STaV YPAYWHEY TX SoBévTa povavupa (A Tds Sobeicag
ToapaoTéoeg ) TO BV Tapd TO GAAO, koftv pE TO Tpd aUTol ofjua.

" : N 6 '

Olrws ) Twpdobeais TV HOVWVULWY 4o2, —15p2, = BiBer b

&bpoiopa TO 4a? — 15p* + %

‘H mpatis, ¢ THy dmolay guplokopey TO &bporopa Té@Y &y Ad-
yo povevipwy (i GAyePpIkddY TapaoT&oEwy ) Aébystal mpéobe-
o5 oUTGV.

§ 55. To &bpolopa S08évtwv. dpolwy povevipwy elval po-

vévopov dpotov mpdg adT, ¥yov ovvtereothy T6 &AyePpixdv
dBpotopa TGOV GUVTEAECTHV TRV SoBévrwv.

“EoTtw Y., 8Tt {nToUpev 70 &fpoiopa TGV dpoiwv poveviuwy
3« ki 4o Tlaparrnpotpey, &T1 Totro elvar 0 3atda, TS Stroiov
= p¢ (344 )a Miém, &v BCTENETLEY TOV TTOAAGTACCIAOPSY  TOU-
Tov ( KOTX TOV #mipeploTikdy  vopov ),  eUpiowopey  (3+4)a = 3«
+ 4a, 3 ;
*Errions &xouev .. —3at+4at 5 o—13a=(-3+4+ 5 —13)a, kd,

2 2o 2NN g e
éTrSIST"] elvau “3+4+ -37—13:—12-1— ? == -i—- T == 3_ , EmeTon
) 34
&t Exopev éaydpevoy TO — &
% A L2k i e Y .
T &bpoiopa . X, TOV — b 5 4a?, —17cnt2 elvan 1
Sreing T

-—%cﬂ—i— %-o:“—l-‘kx“—?d" =(—ﬂ~8—+-§—3)a2——( 3 3)q_ 3 = o,

‘Opolews Exomev, ST 16 &bporopa T.X. TRV A, =34y, Ty

4 y
—— Xy elvan:

i O e 1 3_{_7_,14_) 2 -_=(5_ 4‘))(2‘4’:45“ 2
XY=+~ X W:( i 9 )XY 9 FXY-
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Ko’ 6polov Tpémov edpioxoper, 611 16 &bpoloua T&Y Supoicwy
LOVVUPWY +2a%B, —60%B, +13a?B, —oB elvan:
2a*B—6a*B+ 13a*P—cPp = (2—6-+ 13—1)a’p = 8a*p.
‘H dvewTtépw Tpais petafu Tdv dpoiwv povwvlpwy, pE TNy
omoiav dvTikaBioTdOVTal oUTa pé Ev TowoUTo foov pé 1O &fpoiopd
Twv KOAEITOL Gvaywyy opoiwv povevipwy.

Aoxvoelg

82. Na elpefouv Ta Efoydueva TV kaTwdl Tpdfecoy

a') Su+4-4p p) —10u + (—6n) y) —4u+6p  8) Su+ (%)
¢ ) Ba+a+9a ot) p—Tp + (6p—3p) g') Tx—+ (=8x)+6x+x
n') 9a+ (—6a+a) 8') —x-+9x+[(—6x)+9x)]
83. EUpete 10 éfayouevoy Thv:
o') 3x2-5x24-8x2-3x2 B') 4ax®—4px*—5Syx?
Y) 3a2Px3-202Px>—6a2px 8") dxy—5x2yt -+ Ixty—10xiy?

£') % X2+ 3ax— —;— a?—2x2+4 ax—+ 1 -;— a2

84. ’ExteMoaTe Ty dvaywyny peTaly Tdv dpoiwv povwviuwy Ek TOV ka-
Teob kal ebpete TO &Bpolopd Twv:

3 3 3
ey = e e A
7 7 v X 19 g ® 1,75%, gV

5—152— x, — 1,125y, —0,25x%y, 0,625¢%2.

85. Na yivn ) dvaywyn petaly Tdv Spoiwv povwwipwy €k TGOV katw
o) 3a®p, —Bxy?, 3a2p, 32xy?, 0,35a2B, -0,25xy?, —0,5a2p.

B') 30xy2, —2402P%y, 16xy2, —12,3apdy, —0,75a2p%y,

Y') —6a2By, 122y, —To*py, —3,6a2Py, 0,3a*Py, 7.5aPy.

3. APIOMHTIKH TIMH AATEBPIKHE IIAPAXLTAIEQZ

§ 56. KodoUpev dptBpntucyy Tty SAyePpikils  TapaoTa-
oews, TO Eforydpevov TO TpokUTrTov, kv T& els THV TapdoTooiv
UTIGpYoVTa  YpappaTa  AvTikaTaoTowpey, pé  dpilpous  dpiopué-
vous kol ékTeAtowpey Tas Tpafels, ai Omolol onpeioUvTtan els alThv.

("Ywrotifeton, 6T ol Tal TGOV ypouudTwy 6& elvan TolaUTal,
WOTE O PEV TTXPOVOHXOTNS TTis TOPOATTAOEWS, ¢ Exn ToloUTov,
va pn AapPdun TRV Tpny pndév, 1 8E UTO THY TETpaywVIKNV pi-
{av moodTns va AapPdun Tipnv feTikny | undiv ).
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Orw, t&w elvan o = 3, 1) TapdoTaots 4o Exel ™V Tipny 4-3=12.
‘H mrapdoTaots ad=a-a-a.q, dTav o=3, ExE THY TNV

3.3.3.3=81.
. ; 9 % ,
Eqv elvan a=5, P=6, y=7, f| TOpaoTAOIS 15 a-Pry Exel TV
A ‘1%{ .5.6.7=135.

Eqv elvan a=—2, P=1, y=5, i mapkoTaois 3024-2y—5P #xel
Ty Ty 3.(=2)*+2.5-5-1 = 124105 = 17.
Eqw elven x=2, y=3, w=4, fj TapdoTaois B;;f EXEl TV TwAY

8223 ol
3444 2

Avo ShyePpikad  TapaoTdoes  igoduvapol &ibouv igous dpi-
Buovs, &Tav TA YPAHHOTE TWV dvrikaraoTafoly pé Tas oUTds, G-
A& STTOI0CETOTE TIHGS.

My ol a4 P kai P+ a elve looBUvapol  TapPATTATELS K
B5ibouv foous &piBuous, &v TEBR TX. &= 1, p=-5, 8te a+ P =
=15=—4=-5+1.

Aoxfocelg

86. N& eUpeboly T& tlaybpeva TGV k&Twd wp&éecov kal al Tipal S1& Tés on-
HEtOUpiVas TIRAS TGV YPIHBPATWV !

a') —6x+ Ty+ (=3x), Srav elvar x=3, y=4
P’y —9x+ (—7y)+ (=3y)+ (—6x) dtav elval x = 3, y=—4
87. N& eupebf f A&p1BunTIKN Tiuf TOV TAPOOTATEWY |
a') o*—6a2p+ P Srav elvai a= 2, p= 6.
: —3p),

)] (_c( +£2£;ﬁ”p} dtav elvar a= 2, p=5.
88. N& eVpedd A Gpifunmikn T TGV TApaoTHOEWY :

o) (a+P)- [a2—(p2—6ay)], &rav elvoan=-5, p=2, y=-3

£ Va_’—ZE»—-Jiy—N"&cxé#B - (a+y) dtav elvan a= 9,p= —4, y=3
89. 'E&v Tedd o(x) = 3% , va b6, & elval @(2) ¢(4) = 9(6)
90. *Edv Ted @(x)=4x2+44x-3 xal Y(x)=9(x+8), eifate, STt 9(5)=y(3)

91. 'Edv @(x, ¢, 2)= (x+y+z) (x+y—2) (x—y—z) Belfate om1:
e, 1, )+¢(0-1-2)= 0.
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§ 57. KadoOpev mohvdvupov 16 &AyePpixdv dBpolopa po-
vovipwy ( ta émola 8év elvat mavta duota ).
3ap baty

Ty, 70 o + 5ot~ 3 —+15 elvan woAuwwupor kai elven &Bpor-
oua TV POVLVUHWY EL?JP, S5ac8, ——ggg, 15:

‘Ev moAudvupov Aéyston pntév, v EkaoTov TV TrpocfeTécov
ToV povevipwy elval prnTov.

"Axépaiov AéyeTan Ev ToAuddvupov, E&v SAot of TpocfeTéol Tou
elvan diépaia povdovupa. "Appnrov AdyeTan £v TOAUGWUMOY, &v Tou-
AdrxroTov el TGV TpoobeTéwy Tou elvan povdvupov &ppnTov, kal
TEAOS wAaopaTIXOY AfyeTal, &dv ToUAdyloTov els TRV TpoodeTéwy
Tou efvan KAaopaTikOY povevupov.

Oltw 10 3a® + 5aPy — 13y? Aéyetan diépoiov moAucovupov,
elvon 8¢ &bpoloua TGV povwvipwy @ 3od, S5afy, —13y%

e bexl 14 : j y

To TxﬂqH,- --8—%———6—\p2+6 AEYETOQI PTITOV TOAUGVULOV.

To Vx4 4x2—6\ x —7 Myetan &ppnTov ToAucovupov,

¢ ; \ e ; ;

Ouoiws 1o =55 % + Ty 7 Aéyetal KAQOUCCTIKOV TrOAU-

wWrupoY.

"ExaoTov povdwvupov moAuwvipou Aédyetan kai 8pog avtal, Su-
vatar 8¢ els Spos va elvan dpiBuds Tis oyxeTirgs.

Els ToloUtos Spos SUvarar v UmroTedi), o1 Exel ypdupaTa kai
kabev pe ekBetny unbév, 1) va Becopni) s poveovupov Pabuol 0 dog
mPOS oladrimoTe ypdupoTa.

‘Opos moAuwvipou Aéyetan ouviiBoos BeTikds piv Edw Exn dpi-
BunTikOy ouvTEAeoTHY BeTIkdY, &pvnTikds B Edw EXn apvnTikov &-
PiBuNTIKOY ouVTEAETTT V.

TMoAuwwupov dképaiov Aédyerci Suwvupov uév, v Exn Blo &-
pous, xados Tar aP, o+ P, x*4-6, Tprwvupov 8, & Exn Tpels 6-
pous, kafos T& ¥*4-Ax—8, a+-B-y, o*+420B+Pp2.

§ 58. AoBivros depaiou ToAvwwpoU kehoUvTa Suowol dpot,
TA OPOIX HOVEIVUMG o TOU.
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AobBévtos dkepaiou TroAuwvipou pé opoious Spous Buvdpeba
V' AUTIKOTAOTNOWMEY aQUTOUS pE TO CGAYePpikov &bpolopd Twv.

O0tw .. els TO drépaiov TTOAVWWLOY Gony-- % oy — 208y
—yi—Toy4-2a%y? ol Opor Gay?, %o{\y", —Tay? elvar Spolol kai &

o 2 ’ 2 wp
ouv dAyePpikdv dfpoiopa (6q— = -7 ) ay'=— = ay’. "AvTikadi-
OTOREV AoITTOV els TO doBév ToAUWVUMOV Tous Tpels dpoious dpous

e ) 0 e = ; 8 g
TOU pE o — = ay? Kai Exopev, dvTi ToU Sobévtos, TO &répaiov Tro-

Aucovupov — % ayi—20ty—yi4-2a%y?, 1O Omroiov AéyeTan dvnypé-
voy TroAucvupoy ToU Sofévtos kal elvan looBlvapov orol.

Thy looduvapiav oupPorilopev tvioTe xad p¢ 10 = ( oUpPorov
THs TauTéTnTos ), fiTot HéTouEY !

2 ,
6oy + % ayi—2dy—ypi=Tayt+2otyi= — = ay—2oty—yii- 200y

‘Ouoiws Exouev T.X. XWX =3 W+ 2)*=5x W + X p—2x g2 =
(14-2)x*+ (5=3+ IPy+ (-5-2)x*y*= X'+ 3 y—Txy2

§ 59. BaBuog éxepaiov modvwvipou we pdg &v ypdupa Tou,
Aéyetar 6 péylorog T@v éxbetdv Tolg dmoioug Exer Td Ypdppa
TobTo eic ToLg Spoug Tob ToAvwvdpou. 'Eqv & &bétns olTos elven
1,2,3, T6 ToAudwupoY AéyETal mpwTou, Seutépou, Tpitou... Babpod
Ox TPOs TO ypauua ToUTo. Olrw 10 3a® — 5aPfy — 12y% elven Beu-
Tépou Paduol s Tpds a kal TpiTou s TPoS Y, TpuwTou &t G5 TPos P.

Babpdg dxepalov moAvwvipou bg mpog 8bo, Tpla . . .ypdp-
ata adtod, xakeitat & péytotog TV Pabudv Tdv povwvdpwy
Tou g mpdg T& Ypdpparta tadto.

OUre 16 3y*—2xy+2x—7 elvan Beutépou Pabuol g mpds T
¥ xad . To 5at—3af?y+ 13py elvau TeTapTou Pabuol cs Trpds o, B, Y,
xal TpiTov s Tpos P, v-

"Eorw TO duépatov mohuwwupov 8x+x*+16. 'Edv yphyeopev
alrtd, coTte ol éxBiTon ToU ypduportos X va Pafvouv aufavéuevor
&mwd Opou els Spov, dnAcdn s £€fis: 16418y +x*, Aéyopev OTI TO
TroAvcwpoy TolUro elvan Srateraypévov xata tag dviovoag duvd-
peg Tod ypapparog X. ‘Ouofws, tav ypdwoopev aUTo, @oTe ol
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ébéTan ToU ¥ v& Padvouv EAarrTolpevor &md Spou els Gpov, SnAadT
oUtew : ¥ + 8Bx 4 16, Aéyopev, 6T ToUTo elvan Sratetaypévov xata
Tde xatlovowug Suvdpels tob ypdpparog ¥, avnypévov.

Ev yéver &y TroAucwupov Suverten va Siarax i, cs 1O dveo-
Tépw, KaT& T&s &uiovoas f Tas KaTioUoas SUvduels EVOs ypaMpaTos
orrol,

'Aoxfoerg

92, T& x&rwbr ToAvdvupa Tivos Pabpol elvan g Tpds a, s TPds X ;g
pds a kal x ; Awarabate alTd kaTd Tas dvioUoas Suvdpes Tou a kal Tas kaTioU-
gas ToU X, HETX TAS SUvaTds &vaywyds.

o) 3a2xi—6ax—28a®x%+ 270+ x*—54afx + Satx?

B) —3x*—of+ Tax®+ 27abx+ 0,7ax2—0,7a2x4—ax?

¥ 16x%+ %faxU;-15cx5x-+-7u"—7a“—7cﬁx3+ % aZxi—1lo3x?

5') —2abx—3x%4 1308x+ 3a— % a?x44- 60

B'. IIPAEEIZ EIII TQN IIOAYQNYMQN

1. MPOZBEZIZ IIOAYQNYMQON

§ 60. KadoOpev &8poiopa S08évtwy moivwvidpwy, To To-
Avwvupov Tt Eyov g dpoug Tolg Spoug TOV SobBévtwy xail Exa-
otov ué TO ofjpa Tou.

Té &bpoiopa .y, TGOV 3aly+Pi4-6+4of xad —P—84- 20420,
TO Omoiov TapioTdvopey Kol s £E7s ¢

(Ba?x+p+6+4at) + (—P*—84-2ai4-2aty)
elvon 1O oAU VMOV 3oy + P64 a8+ 20t - 2oy

*Emrai) Umépyouv Suoior &por els 1O Eforyduevov ToUTo, ExTeAolUv-
Tes TV &varywynv aUTdw, ebplokopev Eforydpevov 1O Saly+3oi—2.

‘H mpaéis, ué v omoiav eUpiokopev 16 &Bpoigpa dobévrwy mo-
Auwvipwy, Aéyetal mpéoleosig aUTdv.

‘Opofews eUplokopey Td &bBpoiopa kol mepiocoTépwy T&Y &Uo
ToAvwwuwy, ( T& dmrola Tpods eUkoMiay UtroBéTouey dvnypéva ), &Kk~
TehoUpev B¢ &varywy v Tév dpofcv Spwv els T E§arydpevoy, tav Umdp-
Xouv ToloUTol. y
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Tuvnifes, Tav TEOKEITal va eUpwuev To dlpotoua ( dvnypévev )
TOAUWWPWY, EXOVTWY WETAEU Twv duolous Gpous, ypdgopey TO Ev
K&TwB ToU &AAoU, GoTe ol dpolol 8pol va eUpiokwvTan eis THY cUTHY
oTHANY (ke Soov ToUTo elven BuvarTov) Sid va eUKOAUVETAL ) dva-
ywyn toutwv. OUTtw .., Eav {nToluev T dfpoiopa TGV ToAVWYU-
Hwv

Sod—4aPr-+ Bt Tapty* + 2By +y?
2Py + 60°—12aB+ 2e3pr—afty?—3y?
—20—6a P+ 9o Pry—12aP - aPry*—Ty?

yodgopey TrpédyTov cUTd s EEfS
Soc - Barp—AodBr-+ 208y —ToBy >+ v
6od—12aiP+ 2034 202 By —aPty*—3y?
—208—6aiPp—1203P* - 9a’Pry+ aptyr-Ty?

> AkoAoUBs KAUVOUEY TTV dverywytv Suoiwy Spwv, TV kel-
péveov el Tés oUTds OTNACS kai eUploxopey Eforyouevov

9aé—10crip—1402p+-1 3a?pry—ToPty?—9y?

‘Opotws s dvwtépuw Opilopev v Trpoofeciy dAyePpikév Tapa-
OTACEWV.

"Aoxnoug
93, N& mpooTedoly T& kaTwd TOAVL WA
a') 2a-5p+2y, 2a+3p+Y, —3a -2y
B) 2x2-2xy+3y2, —x24-5xyp4-4y2, x2-2xy—6y?
y') 2ap+ 3ay+6apy. —5ap+ 2By—5aPy, 23(::[3~2|3y .
2x2 L L v _2xy o nPER
B) 5+ s e KT S i gV
. 3 .
5%t X . 38 e M8l TOOK M o W
e ot e T g ol g SR,

2. A®AIPEZIZ AATEBPIKQN IIAPAZTAZEQN

§ 61. KoAoUuev &epaipeaty ShyePpixfis TapaoTdoews, foTw B
&md &AAns A, Ty ebpeowv Tpftns T, # bdmrola pooTifepévn els T
B 5i5e1 ddpoioua THY A. To tEorybuevov I Tfis dpanpéoecs Aéyeral
Saopd TV A xai B.

Ak va dpatpéowpley povivopéy T drnod Sobeloav naphorta-
v, dpxel vi TpocBéowpev elg Tadmy td &vrifetov Tob SoBévrog.
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Aidn, Eav .. BEAwpev va elpaopev THY Biapopdy Tol —a® &md
ToU aby kal TapaoThowuey oty pé §, O elvan
5 = ady—(—ad).
AN kot TOV dpiopdy Ths dpanpéoews B Eycopsv
4 (—a?)=ady

MpooBéTovTes els T& Toa 1O o elplokopey & + (—a?)+al=atyp+of
kal peTd T dvaywynv T@v —a® kon o, Exousv S=cdy+od

‘Opofws  ebplokopev &1 1) Siaxgopd Y. ToU o &mwd ol
3c?P4-6ap?—p? elvan 3o®P+ Gapi—Pi—a?P=20P-+ 6aPi—Ppo.

Eqv {nTeiton my. &md TO ToAudvupov ofy—ady+-of v deon-
peBolv meploooTepar TOU Evds povddwuue, EoTw Ta ofy, —3afy?, —at
204 i &paipoluev &md Td Sobiv oAU wUpOY TS TP&ATOV POV~
Hov, &mo TO Efarydpevov TO BeUrepov kai dwoloubws &md TO véov
E€orydpevov TO TpiTov kad oUTw kaBelfis, i ( ouvTopcdTEPOY ) TrPOoHE-
Topev els TO Sobév ToAuwwupov TS &bpoioua TGV Trpds dgaipeaty So-
BtvTwv povewvipwy, Ekaotov pt dvtifeTov ofjua. "Hror Eyopev xord
Tt :

oyt o+ 3oty 2ay

Ak va dpaipéowpev &nd dobelong mapaostdoews Sobév mo-
Avwvupov, ypdpopey xatdmiv adtijg Tovg poug Tod dpaipeTéov,
wabéva pé to dvtiferov mpdompédy Tou.

‘H &méddefis ylvetan ka®’ Supoiov Tpdmov, kabixs kal dvwTépw.
OUrw 1) Siagopd ToU 3ay—ady?—6ay? &md Tol Jay -+ 18ady2—aly?,
v dmolav onuercdvopey G EEfs :

9oy + 18aty—aty)—(3aty—Ioy—baty?)

elvon Say -+ 18edy 2—a?y 230y + 9ady 2+ 6oy
kol peTd TV &vaywyhv TV dpolwv Spwv
6oy + 27y + 5ay?.

"Edv Exowuev va dpaupéocopey &md Sobiv moAudvupov &AAo Toi-
olro, &v mpmTols &1° EkaoTov elplokopey T looBUvapoy ool dvny-
pevov, Ev Gt Exouv petafy Twv duoious Spous, ouvnbws SiaTdooo-
HEV TaUTa KoTd Tas Suvduers ToU aitolU ypduuaTos Kai ypdgouey
TOv dpaupeTéov Umd TOV peiwTéov, koBds kad els THY mpdadeay,
A& p¢ HAAaypéva T& Trpdonua TGV Spwv Twv.

Olrw m.y., t&v {nTolpev THv Siagopdv Tol

9 —8a?P-+-5af*—7P? &md ToU Tod+ 202P+ 9aP?—11p3—4y2.
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Ypagouev 7o+ 20p4-9api—11p*—4y*
— 903+ 8PS+ 7R3
kail ExTENOUVTES THY Gvaywyhv ouoiwv Spwv gUpigkopev THy Bia-

popav 20+ 10a2p+4aP?—4p*—4y*.

"AoxfHoetLg

94, a') N& eupediy 0 Biagop& ToU 4x2+3xy+ 3¢t Gmo To XE-xy+2y2
B’y N& &ponpediy &mwod 6 o4 3P+ 3ap2+-p* 16 a®—3a?p-3af?-p*
y') 'Amo 1o o2x2+ doxy—3oPy? 16 daPyi-Saxy—2oPy?

5 "Amo 1o 10ar —15pY —yP 4 58% 16 —9am + 2BV —5BA —yP
£) 'Amd TO 4\;)2—!—12—43(41—33(—}-4 1o W2 x4 2xy -4y — 2x

95. N& &panpedij qmd T 2,5x24 3ax — —; a? 16 2x2—ax—0,5a

2 9 y 3 X2 3 1
96, Né& dgaipedfi dmd 10 5 —6x+ 5= 70 - X+ X _,§X+ =

3. TIEPI APENOEZIEQN KAl ATKYAQN

§ 62. To &bpoiopa A Ty Siagopdy SU0 TOAUWVULWY Tropl-
oTAvouEy, 5 EIBOMEV, KAelovTes EkaoTov aUTQVY tvrds Topevdioscs
(A &yxUAns ) xai ouvBtovTes TauTas WE T& + T — Ths TpaGecws.

M.y. T &poioua TV 208+ 30p—P? kad —a’—aP+y TapoTa-
vopev  pé (2a9+3cx[3—[5“)+(—a?faﬁ+y)
xai looUren ToUTO ME 20+ 3ap—pr—at— ap+y

‘H Siagopd TV TOpAoTAoERY TOPICTAVETAN 1t

(204 30B—P) — (~o—aP+ )
xai fgourtan pé 202+ 3ap—P? + o ap —y.

"Ek ToUTwv EmeTon OTL:

'Edv pév mpd moapevBécews § &ywdAng évtdg Tig dmolag
¥yopev dpoug, LrApXN xb +, Suvdpeba va v mapaielhwpev
ywelg va petafdiwpey t& npéonpa TGV &vtdg adTig Spwv, édv
5¢ Omdpyyn TO —, THY napaielnopev, apod nponyovpévws GAAG-
Ewpev To mpbonpov xafevdg TV Evtdg abTiis Spwv.

Orreos Exomev a—(p—y+8)=a—p+y—5

AT T —, TO Tpd THs TapevBEoews, onnaiver, va depaipedn
16 p—y + 8 &mo T « kai kord T &vewTépw, Gpkel va Tpoohé-

D
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owpeV Els TO a Tous Spous Tiis TapevBioews koBéva pe ﬁ?\?\cxypévov
TO TTPOTTHOV TOU.
‘Opoiws &yopev :
o[ =(B+)+ @)+ a =0+ (B+y)—(a—p) + y—o—
=0+ P y—a+p+y—a=—a+2p+2y.

"AvTioTpogws, Buvdpsfa vd OéTwopev Spous &bpoiopaTtos EvTdg
rapevBegews 1) dykUAngs, kol &v pév BéTwpey TO ofjpa + TS TS
EkaoTos 6pos SiaTnpel TO ofjua Tou EvTds TarTns, &v 8¢ TO —, ol o6
pol ypagovTal EKaoTos ué HAAaypévov TS ofjux Tou EvTos aUrTis.
OUrtw m.y. Exouev :

S G e e GRS )
'Aoxfoelg xal mpoPfArAfparta

Opas wpawTn 97. N& edpeboiv Ta Lfaydueva T&Y KkdTwb Tpdewy
kal ol Tipai Tev B1d Tds onuelovpévas Tipds THY YPOUPETWY :

a') 3x—(7x-5y) Otav x = y= 3.

B) 3x+46y—9w+ (14x—Ty+9w) Otav x=6, y= 3, w= 4.

Y') 8—(u—v) tav elven 6= x+49y—60, p= 4x—Ty+2cw, v= X4y .

‘Opdas SevTtépa. 98 'ExtedéoaTe Tds KaTwTépw Tpdlers, doTe va ta-
AeipBoUv ai Trapeviécers kal af dykUAa kai elpete Tas Tipds ToHW tEayopéveoy Bik
Tas Diboptvas TIPGS TV YpauudTwy ;

a’) a—[a—[a—(a—1)]] Srav a=1
p’) 5,8a%—8,2a2—(a2-0,4)4-0,6 Stav a= 2
Y) === (-y)] brav x =y =-1
8 —[+ [+ -+ (=N dray x= 2

€ —(~(~((B+ Y=+ [[~(a—P+y)]] Srav a=1, p=0, y=—1.

99. AlBovran T& ToAvdvUpa :
2-2x+Tx¥—=x+4x8,  x+2x2-3x%-4xs_xb kal x24 2x3—3x44 4x6,

Né elpedi) : « ) To &Bporopa avTédv, B) 16 &Bpoiopa Té@v BUo TPWTWY Kkal
éroroubus Ay Biagopd TouTou &mrd ToU TpiTov, Y') v& TpooTedfi f) Biagopd Toil
Beutépou &md ToU TpdTov el TO TpiTow.

‘OQuas vpiTn. 100. Mpéyate karaAAfAws Tas KaTWTEPW TapaoTdoes,
&oTe ol dpor Twv &mo ToU Beutépou kal EEfs va elvon els TapévBeow f &yxUAnv
éxovoav Tpd alTfis: a’) To ofjua +, B') TO ofjpa —:

X+ 7x2-3x-5, —5x4—(3x3—8x2)—6x+49, I3x—16x24-19x*— 140+ 5y
101. N& eupebolv T&:
a') x4yt w+o, B x—y—w+g, Y) y=(x+w—¢), dtav Ted :

x=3a*~2af+5p?, y=Ta*—BaP+5p2, w="0%2—5aP+ 3pe, ¢=1la?—3ap-4p
‘Oudas TerdprTn. 102, Els Ty mwphdmv Téfiv oyolelou Tivds @oiTouV
a pabnTtal, els Thv Seurépav P dAiydTepor, els B2 THv TpiTnv 2P ShiydTepor TV
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els Ty TpwTnv. Tlégous pafmTas Exouv tv GAw al Tpels T&Eers ; Tldoous Exouv
ai Buo mpdTar Tates TepiogoTépous THs TPITNS ¢
103. "Ex Vo dvlphmwy A kal B, & A Exer x Bpy. kal ol BUo Spol p Bpy."Av & A

Bwar els Tov B 3 8px., Téoas 8& Eyn EkaoTos |
104. ‘O B Exe TprmAacios Bpy. 1 & A, 6 I SimAaoias Tou B, & 6¢ A Exeip

Bpy. Mooas Exouv kai ol Tpeis;

4. TINOMENON AKEPAIQN MONQNYMOQN

§ 63. KooUpev yivouevov Sofelotiy  AAYEPPIKDY TXpACTA-
oewy THY TTapdaTaay, M Smrola Eyer TapdryovTas Tas Soeigas Tapa-
OT&OEIS.

‘H mpafis, u¢ v dmolav eUploropey TO yiopevov AyePpikddv
TAPAOTAOEWY AEYETXI TOAAQTAXGLAGRDG CUTEOV.

"Eoreo &T1 OfAopev V& EUPLUEV TS y1wopevoy TGV pov@VUNwWY
5Pty kal 3Pyt Kord OV SpIoHOY TO YIVOUEVOV TV, TO OTroiov
onueicovopey oUTw @ (5apry) - (3By?), loolren pe 5a®Bty-3py?” "AA-
X ToUTo elvon yivouevov TV SAYEBPIKEDY TIAPYOVTWVY T&OV Uo-
veovipwv kai v GAAGEwpEY ™y 8o oalrrdy Ba Exwopev

Sty 3Py =530 PLpy Y =15ty

"Ex TouTtwy Kai EAAwv Ouofwv TrapaderypdTwv 8dnyouuevol At-
yopev OTL:

Atd v& ebpwpev TO yrvépevoy dxepalwy povwvipwy, ToA-
AamAacidlopev ToUG &p1BpnTLovs guvteheatds Twy wal Sebid
ol yivopévou TwWVY yphpopev xaBéva ypdppa, dmdpyov elg ta
Bo8évra povavupa, pe éxBémny td &Bpolopa T@v blerdv, Tolg
dmolove ¥xel Tobro elg T SoBévra.

Elvan gavepov &mi & Pabuos TOU YIVOUEVOU HOVWVURGV & TTPOS
Ev f) TeploTdTEPA YPAHUATA TOV, looUrar u¢ 1o &bporoua TGV Po-
Bucy TOV TapayOVTWY TOU G5 TPdS TA YPAMPOTX avTa. Ty, 70
(5d“ﬁy)-(—2aﬁ5y38)=f1006’[33}/‘8 elvoen Pobuol s mpds a, B, v, O
4. 7=11, &mou 4 elvan Babuds ToU TplTOU Tapyovros kxl 7
& ToU SeuTépou s Tpds TX &, By 8

'AocxfoetLg
105. Né eupeBoly Ta yvoueva !

o) (exypyd B (ximyotetal ) HNBD B wbrat
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) XL V=32, o1 (Txgw)-(4X0F) L) (mxapee)-(xtiytiet)
106. Edpete 1& o) (—2,5a2Bx)2,  PB') (—0,3aPy?)?, Y') (—2ap?yx2)¢
107. EUperte 14 :

a') ax (—a2x—1), B') (—xv—lyu—3) (—xv—-Lpu—1). ") TTés Uyolpev povivu-
uov els T6 TeTphywvov ) els ToV KUPov f els BUvapy pé axépatov EkbETnv ; Tly.

3
pé i lootrar 1o (6ap?)E, 1o (2— x‘xp) , 10 (25a2P2y)s:

5. TINOMENON IOAYSQXNYMOY EII MONSQNYMON

§ 64 "Eotw 6T Bélopev va elpwuev TS y1vdpevov
(o?—3aB+p?)-2a.

Emeidn 10 moAudwupov elvon &Bpoiopa Té Spwv Tou, B4
Exwuev  (a®-3aP+p?)-20=[c?+ (—3aB)+} B?]-2a.

‘Emeidn  Exouev moAAamAaoiaopdy  &Bpoiopartos OXETIKOV  &-
piBpcov &mi GAAov &piBudv, eUpioxopev &Ti TO &VWTEPG Y 1vOpEvOY
fooUTan pe a-2a4- (—3af)-20+ B 20=20—6c - 2ap2,

‘Opolws ebpiokopey &T1 :

(5a3ﬂ—3u{52—i~7[33)-(—3aﬂ):—15a35ﬂ+9a253—21cxﬁ‘. “Qoe :

Awd vé moddamdaoidowpey moAvdvupov émi povavupov,
noAdandacidlopev xabéva t@v dpwv tod noAvwvipov éni o
povwvupov xal npoabéropev ta EEaydpeva.

‘Edv Exwpev v& molAamAcoidowpey HoVGVUHOY ETTL TTOAUG VU-
uov, Buvdpeba v EvadAawper T BEaty TEY TaparydvTwy ( Becwopolv-
TE§ TO TOAUGWUMOY G5 Evar OXETIKOV &piBudy, émeadr elvon &fpoi-
oua T&Y Spwv alrol ) kai oUTw B& Exwuey v& ToAACTTAQTI&TwYEY
moAvwwIpoy i GKEPAIOV  LOVLIVUHOV. M.x. T ywduevov

a - (B+y—a)=(P+y—x)a kai Tolro —aP+ay—a?.

‘Aoxfhoeilg xai mpoBAfparta

‘Ouds mpwTn. 108. N& elpeBoiv Td kdTwd ywopeva kal Tdv Efa-
youbvwv al dpibu. mipai Bid Tag Si1bopivas TINGS TV ypapudTwy.

a') 3ax(a?—4ax+ x2) étav x=-—1, a= 2
B') (Ba+7B)a—(9p—5a)B » a= 2, p=-3
') (3a® + 7p% )ap—(Sa2—8p2 )ap » a=-]1, p=-2

8") (3a2p®+7p2)-3a2P2—(9a®p*~8P2)-202Pt » a=-1, p=-2
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‘Opdas SeuTépa. Noore T& Efis TrpoPAfiuaTa ' )

109, *Ex Tivog TOTOU &VaXWPOUY OUYXPOVRS &Uo 'Tcrxuspouot TTPOYWPOUVTES
b’ elBeias Tpds dvTiBéTous gopds. ‘O Bravver Ifde Auépay ot YAw. kal &
P’ 2 yAu SArycTepa ToU o'. Tléoov B& dréyouv us"m T M. ] :

110. Té &fpoiopa TV ynelwy Bugmelou Tivos ~<Stp19uou E‘I\JC(!.‘ a. To yneiov
Tév povddwy Tou elvar p. TIOTE kal mogov 8& aufnd & &piBpos tav tvaAA&Ewpey
THy 8¢ A {cov TOV ;

! IGTTWE:» ilfol]?Téﬂou dvoywpel TaXUBPSHOS Slfxvﬁwu 30')(?\14. fluepnoics.

u Huépas PpabuTepov dvaywpel X ToU auToU TOTTOU cxMo‘s BlEIV\'J(,ov Y leﬁugpng
aiws kal SreuBuveTan oS TOV . TMéoov 8& &méyouv WETA T fuépas &rd TR dva-

Xwptjoews ToU o ;

6. TINOMENON ITOAYQNYMQN

§ 65. KaroDpev yivép.evov &vo noluu:vt'n:l.wy, T MOAUWVL-
pov Td mpoxbnTov éx Tob TOAAATAAGLAOOY AUTWY, #tot To Exov
napdyovrag T4 SV TOAVWYLUA. ’ sy ol

Emteibry EkaoTov Tmohucvupoy glvan &fpolopa TGV Opwv Tov,
EeTon Ol : y o

Ald vé ebpwpev TO YLVOUEVOV 500 ToOALWYORWY &prel vé
TOAAOTTAQGLAGW [LEV xabéva Spov TOD noAAamAactiactéon &t
ndvrag Toh TOAAATARCLACTOY xal v& mpooBéowpev Ta %E“‘Y‘SHEV?-

A& v& eUpwpey TO Y 1VOPEVOY Buo dxspoilw,v Tr??\ucovuumv W‘Vﬂ:
Heos SlaTGgoopEY aUTA KOTA TS KATIOUTOS nﬂ &viovoas Buvdpels Tol
YrToU yp&UHaTSs Twy Ko droAoUBos éKTEﬁOUuEV TOV Tro?\?\om‘lamof-
oy, Tpds edkoAay €l Ty &vaywynv TOV ool Spwy, s eai-
vETOn elg TG ETTOpEVX Trapadely paTa.

lov. “Egtw 671 [nToUpev TO yivouevoy 2x*—x+3)(x—4).

[pégouev 2x)::2}(+i X4
ov y1wé 2x*-X*+3x

(1) uepikdV y1VOUEVOV

@ > > LR 12

(3) TeAkoV » 2%3-9x2+Tx—12

Tan (18, (2) eUploxovTal ¢k TOU no?\?\mr?\otmotau‘oﬁ *rc:';\'J TTOA-
AamrAaoiaoTéou Emi ¥ kai émi —4, Abyovran 5t UEPIKA Y1VOUEVQL ‘

T (3) TrpokUTrTel & THS mpooBéoews @Y (1) kai (2) kad Aé-
YETO TEAIKOV Y1VOUEVOV.
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2ov. "EoTw 1O yivépevov (4x 3% +x*—1) (x*—x +2). ‘Ouoiw:

€S AUWTEPW EYXOUEY 4y =3yt x*-1
& Ty b sdhe oy e X'=x+2
4X3_3XT + Xs 7X3
—4ys 4 3y —x* e HEPIKOV Y1vOpEvOL
+ 8ys—o6x! 2% -2 » »
yB—Ay7-4xs +12x5—6x*—2%% + 2y + x=2 TeAIKOV »

§ 66. 'Ex TV dvwTépw TapoTnpoUpey 8T1 TO yivdusvov Tol
a’ Spou 4y® ToU ToAAamAagiaoTéou i Tov o« Spov X ToU ToAAa-
mAaolaoToU BiBer Tov o Spov 4x* ToU yivopévou. ‘Opofws TO yi-
vopevoy TGV SUo TeAeuTaicov Spwvy alTdy — | kal 2 BiSel ToV TeAsu-
Taiov Gpov — 2 ToU ywouévou. ‘Emropéveos :

"Otav oi mopdyovrteg yivopévou 800 dxepaiwv mMOALWYHRLWY
( &vnypévwy ) elvar Siatetaypévor xatd TG xanowag f Tag
aviovoag SuvaLelg €vog YPARLATOE Twy, TE Yivopeva T@V &vri-
atoiywv dxpwv dpwv ( TOV TpWTWY xal Tedevtalwy ) 8(bouy
'roug dvTioToiyoug dxpoug 8poug ToU yivopévou Siatetaymévor
buolwe h¢ mpde TO adTd ypappa.

"Apa TO yivduevov Buo dxepaiwv ToAvwwipwy B& £y ToUAL-
x1oTov &Uo Spous kai Btv Blvoron vd elvan povdvupoy.

§ 67. 'O PoBuos ToU yivopbvou BUo dmepadwv TOAVWWIHWY
o5 TPOS TO aUTO ypdupa Twy loolran pé 16 &bpoioua T@V Babudsv
TQ@V TTapayovTwy.

'Aoxfoetrg

112, Elpete Ta k&twh ywopeva kai T& Eforydpeva Tév Sobévrwy s xal
TV Efayoutvwr Bi& Tds SiBoptvas TIHAS TV ypappdoov :

a') (x2+4x+43)-(1—x2) &v Tebi} dmou x=-—1]

p) (x2+2x-+2)-(x2-5x+4-3) » > » x=-—]

Y') (x3—2x%4+8) (x2-2x-2) » » » x= 3

&) (Bo2—2a45a—1) (a—3—4a?) » > » a= 3
113. *‘Opofws :

') (dadv+ i+ 6av+i+9a2). (2av +4—3a)
B) (xiZ—xyR xSyhxiyh)- (x+ y)
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y') (a —Prak—t-x 4y -au—2.x2) (x2—H+ Pral b x—yar X2}
5 ([xxB—1 )+ yhla—H][xa(B—")—yh@—"1)]

€) (x‘+x‘—x2+x+1)(x-1)(x+2)(x+1}
Cov) (2atB=3y)Qa+B+3y)(B-3y-2)

BtTovtes els SAa Omou a= 1. Bl Xx=ie= ol

7. AZIOZHMEIQTOI HNOAAATINAZIAZMOI

§ 68. TMopaoToels i HopPis :

(P, (p), (a+B)-(a—P) (@tBY (BF
Trapouaidlovtan ouxvd ko elvaa KOAOV Ve vap’igcou,w”om:o uvi-
uns T& Efarydueva TX eUpIOKOpEVQ, EQV els Emo*T"nv EE'GUT(.OV EQapuo-
CwpPEY TOV Kavdva ToU TOMGTTACOIAOHOV. OUTws EYOPEV : ‘
lov. (a+p)? = (a+PB)-(a+P) = o?-op-+ap+4p? = o+ 2u[3+}32.
20v. (a—P)+ (o—P)-(o—B) = cP—op—aP+p* = o*—20p+p*. "Hror;

Té tetpdywvov Tod &Bpolopatog ( # TG 8|.a-<popa’g) 8o
ayetixdv &plbpdv, loobral pé Td TETPAYWVOV 7ol Tpivoy {g-
p1Bpod obv ( §j mARy ) o SimAdotoy yvépevoy TV dpibpdv oby
T Tetpaywvw Tol Sevtépov &ptdpod. ) »
3ov. ’Erions evpiokouev : (c:-i—B)(d—ﬁ)=02+0([3—0l[5:—[3'=a’—[3*. I:i'rcn

T &Bporopa Sbo &plBpdv ¢ni v Slapopav Twv, lcou-u:u
ué v Srapopdv Tod TETPAYWVOL Tob pewwTtéov TANV TO TETPA-

wvov tob depaipetéov.
Iou. *Emrions: E(gké;ms gUpioxopey &TL: (a+P) = (a+B)* - («+B)
= (c420p+P?) - (a+ B) = o+ 3029-#30[324-‘[53- 1
Sov. *Eav els Thy TeAeuTaday i0oTNTX ypbypwuey —p &vti ToU + B,
mpokUTTEl (a—P) = o+ 302(—PB)+ 3o (—p)*+ (—B)’
fl (c—P) = a?—3a2P+ 3ap*—p*. , bt

EukoAws evploxopev &Y éK‘r‘e?\écrewg TédY Trpdlewy dropun 6T

Sov. (x+-a) (x +B) = X2+ (a+P)Xx+ab.
Tov. Eiia;(()z(+[3[3))(x+y):x“+ (a+P+Y)x*H (aB+Py+ya)x+apy
Sov. (a+B) (x+ o) (ax+Bw)= (aw—Px)*
Jov. (P YD)+~ HPy+ Y=
= (ay—BY )+ (Bl-ywr=0x—ad)* )
Al BUo &uwTipw 10OTNTES 8 kal 9 AéyovTal TQUTOTTTES Tou

Lagrange.
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114. Aeitore, &1t elvan :
(o4-B2) ( Y2+ %) = (ay+BO)*+ (5-By )2 (ay—PB)?+ (ob | Py):
115. "Eav Tebfi x=2y+ 3w, Beifate T elvan x*—ByA—27w3—18xyew--0.
116. "Eqv 10 at-y=2P, Beifote, 611 elven (a—P)242B24 (P—y)2=- a4 y
117. "Edw 7e0f) x+y=1, Beifare, 611 elvon x3(p+ 1)~y (x+ 1)—x +yp=0.
118. "Eav 7ed)) x=0—B, B elvan (x—a)2+ (x—a) (2P—y)—Py+ p2=0.
119. "E&v 1e8) @(x;)=3x2—x,+1, Beifare &11 elvan
91+ 1)—9(x,)-29(0) = 6x,.
120. "Eav 1ebf) ¢ (x) = 3x2+7x xal y (x) = 6x+ 10, Seifore 811 elvan
o) @x+1)—9()=y(x), B) wlx+ D—y(x) = 6.
121. "E&v o+ P + y = 27, Seifate 6T1:
&) (-0) (1-P)*+ (1—y)P=at B y2ont
B) (r—o*+ (r—B)+ (r=y )"+ Japy == =
Y') 2(-0)(T=B)(T—y)+a(r—B) (1= )+ (1) (1=y )+ ¥ (1-B) (1-) — Py
122. Aeiorre ST a4t (a-P)=202P2 2(a2+ B2) (a-P)L.
123. ‘Ouofws : ') ob+Bo=(a+ p?)(az+ B2)—a2p2(a-+ P)
P (w—0)'+ (x—y)*+ 3(x—y) (x~w) (y—w)= (x—e)?.
-124. “Opoiws: (a2—P?)2+ (20P)2= (a2 p2)2
125. *Ouoleos 1 x2(y—w0)+ y*(w—x) 4 w?(X~y)+ (y—w)(w—x)(x—y) = 0.

8. AIAIPEZIZ AKEPAIQN MONSQNYMON

§ 69. Atyouev &t dxépaudv Ti povddvupov elvan Sraipetov S
&Aov, &v BUvaron va ebpedi] TpiTov Tololro, TO dmoiov TToAACTTAG
cwafopevor Emi 1O P Biber yivduevov 16 . T olrws evpiokdpevoy
Hovwvupoy KaAelTal menAixov Tiis Sicupéoecs Ty Yo BobvTeov, Té
omoia Aéyovtal Sraupetéog kai Siaipérrg.

"Eotw 611 {nToUpev 6 TAikov ToU 24’ Sik ToU 8o, TO Stroiou
omuewvopey oUTws 24’ : 8od,

‘Eqv mapaoTiowpey TO TmAikov pé TT, 6& EXWUEV KaTA TOV
opropov T1-8a® = 24a’. Aicipolvres Td foa TolUta Sid ToU 8, -
piowopev TT.a*=24a’: 8 | Tl-a® = 3a’. AlcipolvTes kai T& foa adrd
Gix ToU of, Eyopev TT= 3a’: af = 3a?—5=3c?, nror Il = 3t

‘Oupofcds eUploxopev Tr.x. &1 2005p¢ : (—4ap?®) = —Sa'p.

"Ex ToUTwv mapatnpolpey 811 :

“Iva ywoépevéy TL oxeTix®v mapaydvrwy elval Slaipetov
8¢ dAhovu, dpxel va mepiéyy Tolg Tapdyovrag altod xai xabéva
pe &xBémv loov #j peyaAvtepov. ]
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MpocéTt &1t

Ak va ebpuwpev TO TMAlxOY tiig TotadTNG Srarpécewg 8o
dxepaiwy povwvipwy Siaipobpev <ov ( &pOpnTKdV ) ouvTe-
AeaThv ToD SloupeTEOV s1&d 100 ( &pBpnTixod ) cuvtedeoTol
tob Siaipérou xal deEia Tod mnAixov TodTOL Yphepouey T Yphp-
pata tob Saperéov xabév e ixbétnv Toov pé Thv Swacpopay
<@y ExBetdv, Tovg dmoioug Exet €lg tov Starpetéov xal Srarpémmv.

§ 70. 'Eav & BionpeTéos BEv BiouperTal (Gxpipéds) Si& ToU Sicu-
PETOU, TIOPOAEITIOHEY ToUg KOLVoUS TopdryovTas  TwWY, t&v Utrdp-
xouv, kad axnuaTifopey KAdoua Eyov dpiBunThY TOV pEvovTa, (s Sia-
pETEOV Kl TTAPOVOROCTHY oV pévovTa, s SicnpETnv. Eis v mepi-
oty aUThy Aéyouev, 8T TO iAoy T&V BoBévTwov povwVULwY
elvan xAaopaTixdy T Tap&oTaols shaopatieg. OUtw S Thy Siai-
peaty 2002B2y* : —Sapdy’ TrpOAEITIOUEY  TOUS  KOloUs TapéyovTas
5, o P, y* ToU BipéTou Kad BlonpeTéou Kad Ot EXOOUEY ©

4a 4o
 — 3.— —_—— ——
dagmis e py?
"Aoxmnotg
126. N& eupeBouv Té TmAiKa Tév KaTwh BIIPETEWY :
a’) Gy —3ptys p') —12x0ys: Llx2pd y') 0,5x2¢?: —0,2xy
§') 0,45a2pdy4: 0,9p%* e) —12udve: 16uty ot’) 4apt: 0,25ap5y B4

Ry _g) aipy?:0,800p®

9. AIAIPEZIZ IIOAYQNYMOY AIA MONQNYMOY

§ 71. KahoUuev Siaipeoty SobévTos TroAuwwupou ( BlcupeTéou )
Si1d povwvUpou (Slmp.éTou) Ty Tpav, e v émolav eUploxo-
pev (&v UTrépxn ) mrovcowupov  ( TTnAikov ), TO omolov ToMa-
mAaoialopevoy i TOV Bianpétny 8iBer ywduevov TOV BioapeTéov.

"Erreidfy &V TOAUGVUHOV elvon  &fpoiopa TGV Spwv TOv, E-
TeTon OTL

Ad va SlatpécwiLey TOAVWYUOV ( Sraipetdv ) Sk povw-
vopou, Gpxel va Srapéowitey xa@éva Bpov Touv Hia Tob povevd-
pov xai v mposBéowpev ta éEayopeva.
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Kord tadita £yopev :

(1) (To*P+-6cP2—15a3p%):aff = Tap?46ap—15a2p

(2)  (42cx—48ay+18aw): (—6ar) = —7x +8y—3w

(3) (—80c*—24a"):8a* = —10a*—3a”

"E&v moAucdvupov SiaipfiTal Sid poveowpou, 8& lootra WE TOV
Siaipérny &l 10 NAIKOY Tis Sioupéoews alTéY. OdTes EXOuEY Bid
T& GvwTépw TapadelypaTa @

(1) To?PP4-603p*—15a%8% = of- (TaP2+ 6ap—15a2p2)

(2) 42ay—48ay+ 18aw = (—60)- (=T +8y—3w)

(3) —80x’—24a"=8a? - (—10a*—3a’) = —8oc - (10a+- 3a7)

"Ex ToUtev Emeton &

"Av mavteg oi 8pot Sobévrog TOAUWYOIOU EYXOUV XoLVéY Tiva
Slatpétny, Suvapeba va Bécwpev adTov éxtog mapevBécews g
naphyovra yivopévou, tol dmoiov & FAAog napdywyv elvar To
mnhixov Tolb §0Bévrog moAvwvipou Sid Tod teBévrog éxtdg Tig
rapevBéoews xowvol mapdyovroc.

Tl.y. els 76 QvwTépw TPGOTOV TTOAUGWILOY WS KOWoOs Sixi-
pETNS EANPON TO of kad BN ExTodc TapevBioews els TO P’ péAos
75 (1). Els 16 SeUrepov moAucowpov EATpbn s BipéTns TO —6a
ko el TO TpiTov TO —8Bo® kai ETéBnoay tkrds TGV Tapeviéoewy els T
beuTepa pEAN T&V (2) kad (3).

'Aoxfoerg

127. N& eUpefolv T& mnhika TGV kéTed Biaipoewy xkai va Tpamf dwo-
Aoubuos & BronpeTéos s yivdpevoy BUo mapaydvTwe. "EaAnfevoare kad Tés iooTn-
Tos, al dmoiar B mpokUyour Bid Tds anpeioupévag TIUAS TQV YpappdTwy:

a’) (14x%y2-28x4y): (2x2y2) Stav X = 2, y=-_2
P) (xty)(a—B):(x+y) » X=y=4, a=p=
Y') (8cPr—160"P? 4 24a?Bé—] 2a2P2) : (—dazp2) » a=3, p=2
8') (xuttgv 4 2xu v laxu yv+2) xu Yoo» x=4y=1p=v=—]

128. Na& Tpamrolv els ywopeva 8uo trapaydvrwr T&

a’) ax + Px, B) 49aP+63a, y') 56xy—72xw, &) 0,35aB—0,49y.
€) 2,3c3p5-2,5a8p4, oT') X3+ 3a2Px2yt 3ap2xy2—xyA,

e S
rEw S 3 o?B -14,25a%p5-15 —6~u55 11 7 asp!
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§ 72. Kcdolpev daipeory { &xepadou ) ToAvwwUpou  ( Branpr
Téou ) i ( dmepaiou ) TOA. wwupou ( BiaapéTou ) Ty P&, ue THY
btroiav euploxopev, av UTIGPXT, TpiTov TOAUGWUPOY  ( TIMAiKoY ),
16 brroiov TOMATAGOIa[oHEVOY ETTi Tov BicupéTny BiBel ywouevov
TOV BlonpeTEOV.

"EaTeo &T1 BEAOUEV VA SlcpEcWHEY 76 od+3a+3a+41 &ia Tou
a+1.

Mapatnpoluev 811, ¢TIy TA TTOAUGVUHA elvan BioTeTaypéva
KaTé TAS KOTIOUoas SUVGMELS ToU a, & TpddTos 6pos ToU TrmAi-
kou (¢ TOV pEYOAUTEPOV tk@étny ToU « ), TOv oTroiov InToUuev,
ToAarmAaoialopevos Eri TOV TrpéTOV Gpov o TOU SiaipéTou, TRETEL
v& i ToOV TpddTOV OpOv TOU Sicapetéou . ‘Emropéveos & mpidTos
3pos ToU TnAikou 8& elvar of = of. CAAAG TO o Bev BlvaTan
va elvan GASKANpov TO TrnAiKov. AbT, Edv ExTEMEgpey ThHY SoKipmv
THs SlopeTews oUrTTis. EUPIOKOMEV

a?(a+ 1)=0o+ad
ToUro &paipovpevoy GO TOV BioupeTeov Hidel
(a4 30+ 3a+ )—(cd+o?)=2a+3a+1.

Tpémer Aorov  €is Tov eUpebévTar TPATOV bpov ToU TrnAlkou
va Tpoo el TapdoTacis TIS dxoun, # Omola TrOMaTAcoIalouE-
vn ém a4 1 va Bidn 2at+3a-+1. "Htor mpémer va Biapéowpey
akoun TO 2a%+3a+1 51& Tou a+1. “Exouev oA va Biaipéow-
pev SUO  TTOAUGMVUMAL AAMN ) Biadpeots ol elvan  &mwhouoTépa
Tfis Bobeions, Hi16T & BlapeTéos TAUTNS glvon TTpogavdds GTTAOUOTE-
pos. 'EmavaiauPavoney ™y aUThVv mropefav kol Bk ThHv Blaipea
Uy kal evpioxopev OT1 & TrpéoTos Gpos ToU TnAikou aUThls elva
2o : a= 2a. 'Eqv TO yivouevov ToU 2o &m Tov Supttny o+ 1,
SnAadh 1o 2a-(at1) = 202420, dpaipbowouey &To TOV SiaipeTéoy
2o+ 3041, evpiokouev UTTOAOITIOV (2024 3o+ 1)—(20*+2a)= a+1

Mapoanpolpey &TH Stv eUpédn OASKAnpOV 76 TrnAlkov SAN' OT
TpétEl V& BlopEcwpEY drdpn 1O o+ | 81 ToU a + 1.

"AAAG T TrnAixov TR vEas atrriis Sipéoecos elvan 1, 16 bk

*H Biaipegis S Tohuwvupoy Bév mapougidodn Tpo ToU 160u aldvos.
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uméAormov 0. "Qore T mnAikov  Tfis  Sobeiomng Sraipéoews  elvan
o + 20 + 1, 16 8¢ UmdAoiTov 0.

2uvnfws EkTeAolpey ™V Saxlpeciv dae &roAoubs :

Mpapouey TOV BiaupeTéov, Befid alToU Tov BlapéTny, kdTwo
ToUTou TO TmAikov xad Umd Tov Siupetéov T yivdpeva ExdoTou
6pou ToU TnAikou Emi Tov SlalpéTny pé GvTiBeTov TpdoTMoY Kal
mpoobeTopev. Eis Thy alriv OTAANY ypdoopsy kod T EKAOTOTE U-
moAoITTa dpaipécEaoy.

( Baiperiog ) o®+ 3oL 3q- ] a+1 (bixpérne)
e —
1 — | a®4-2a+1
TPRTOV WEPIKSY UmbAotmoy 204 Ber -1 (1> ( nnAikov )
—2a? — 2«
2tEed Uit an Sseinr 9
bevtEpov pepixdy Omérotoy a1 (2)
—a—1
TeAixdv Ombrotmov 0 (3)

Al TapaoTdoes (1), (2) Myovran pepikd Umddoiar TGy ME-
PIKGV Blapéorwy, 1O & UtrohoiTrov, TeEAkOY UTrdAoiTrov Ths SAng
Bropéoews,

§ 73. Ev yiva Bi& Y Siaipeotv §Uo drepaiwy TOAUGWILGY,
Stav elvan Suvarh) #) Sixipeois, drmroSeikvieTan Ot :

o) "Edv 6 Swaiperéog uai 6 Swatpég elvar Siateraypévor®
XaTd Thg xatiovoug ( 7 dviovoag ) Suvdpelc tob avrtod YPap.-
patéds Twy, Sid va ebpwpev Tdv TpdTeV dpov Tol mnAixou, Sia-
Tetaypévou duolwg, dpxel vi Slaipéowpev oV mpdTov Spov Tod
Swaipetéon S1d Tol npdTou dpou Tob Sratpétou.

Aot EoTw A+D A"+ 16 &Bpolopa TGV Spwv ToU Sian-
PETEOU Kol B+ &' + 5" L. Téhv Tob SlxIpETEOY,  BlorTeTory péveov
T.X- KOTQ Tds KaTioUoas Suvdipels ToU alTou YPApHaToS Twv. TMa-
proTévopev pé T 4 TT° + 1" +... T8 &polopa TGV Spwvr Tol

* "H &i&rabis moAvwowipwy ko Tas dviovoas f KeTioUoog Buvaiels ypdpupartoc
Twv 81& Thy Biadpegiv alT@Sy, ouvavtarar To Tp&TOV £ls T Epyov ToU NEWTON
« Arithmetica Universalis » ( 1707 ). To 1760 mwapoucidderen 76 i PeATico-
uévov &md  BiBoncTikiis TrAEUPEs. =
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TnAikou SiaTeTarypévou dpoiws 6 TTpos TO aUTo ypduupa. Koard Tov
dpiopdy THs Biopéoews Exopev ST

A+A 44D =(B+8"+8"+..)- T+ +1T"...)

"AMNG T ywépsvov 8 TT ToU Seutépou weAous Tiis fooTnTos
Totng TrapioTé&vel TOV Spov, & OTolos £yel TOV peyoAUTepov éxBéTny
ToU ypéupaTos, s Tpos TO odmroiov UmeTednoav SiaTeTorypéva T&
oAU WG, éoptves B fooltoan pé Tov TpddTow Spov A Tol Tpe-
Tou pédous. *Hror Eyopev OTi: §-TT = A xai TT=A:8, fito1 16 1T elven
mAikov ToU A Bi&k ToU 8. "Apa:

A v& ebpwpev Tov o 8pov Tol mhixou Tig Satpéoewg
8o ( Gxepaiwv ) TOALWVORWY SlaTeTayprévey HATA TUG ROTL-
oVaag Suvdpelg évdg YPappatés Twy, dpxel va Siapéowpev tov
o' 8pov Tod Sratpetéov Sid Tod a’ pov tolh Srarpérov.

O& guppii 1o aUTo, &v T Tpia ToAvc WU (ToU SiaipeTéou,
Bicupétou kai TnAikou ) elvat SlareToy HEve KT Tas &vioVoas Hu-
vapels ToU auTtol yPaUUaTos Twv. Eis Thv meplmrwoy althv of
TpéTol KaTd oElpdy Spol Twy, Bk glvan of ToU kaTwTdTou Pobuocd
ki & Bpos ToU kaTwTaTou Pabuol ToU Sionpetéou B& looUran pe
TO yivopevov TolU Spou katwTdTou Pabuol Tol SicpéTou émi Tov
ToU katwtdTou Pabuol ToU TrnAikou.

B ) 'Eav &xwpev éva i) mepLocoTepovs notd oelpav éx TOV
npdTwy Spwv Tod mMAixov, xal Té ywvépevov adtdv énl tov
Swapév datpéowpev &md TOV Siarperéov, evplonopev Sra-
@opdv, ¥ dmoia xadeitar pepixdy LméAoLToV TN drapéoews. "Av
tovTou, dlatetaypévou dpolwg, Srapedy] & mpltog Bpog Sia Tob
npwrov Spou Tob Slaipérou B& Swoy Tov énbpevov Gpov Tob
nniixou.

Ao, &v TapaoThowpey g TT utv Tov mpddTov Spov ToU -
AMiou (f 1o &Bpolopd TV YVWOTEY KT TEIpQV €K TV TPLTY
Spwv auTol ), ut P 1o &Bpoioua TRV Aoitrédy Spwov TouTou, pE A
Tov SiaupeTéov kal pE A’, Tov Sixpétny  ( SareToypiveor  Shwv
duoiws ), Ba Exwpev A = A'-(M4P) = A"TT4+A"P. AgaipolvTes 10
1o ATI &wd T ioa, eupioxopev A—A'TT=A"P (T¢& molov ka-
AoUuev pepikdy UrdAolTrov TS YEVOUEVNS Siaipéoews ). TARN éx
s lodmnTos ovriis Emetan (A-AT): A" =P. AnAabn TO P,
fitol ol Aowoi Spor ToU TAikou, B& eUpeBolv Gv Bixipéowuey TO
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A-A"TT Bi& ToU Bicupétou A'. Kord TV Tponyovuévny TpdTa-
aw, &v Siapbowuey TOV TrpéiToY Spov Tol A—A"TT 81& ToU TP~
Tou Spou ToU A', 8& elpwuev TOV TrpédTOV Spov 1ol P, fitor Tov
Guéows Emdpevoy peta Tov T, Spov ToU TrnAlkou.

§ 74. KodoUuev mpidtov pepindv Oméroumoyv TTs  Siaxipéoeas
BUo molvwwipwy Td eUpiokdpevor, E&v &panpéowpey o ToHVY Si-
aipeTéov TO y1vduevov TolU Sicupérou Emi Tov Tp&TOV Opov Tol
TrnAikou,

Aevrepov pepixdv Hmérotmov, THs v Adyw Biaipéoews Aéye-
T TO eUplokOuEvoy, &&v &md TO TrpddTov Hepikdy UmréAortrov deai-
péowpEY TS yivduevov ToU Sionpétou &mi TV BeUTepov  Spov ToU
mnAikou.  Kar” dvdhoyov Tpdmov épilopev Tplrov pepuedv Hmé-
Aowrmov, TO Omoiov eUplokeren, &v dpaipéowpey TS yivduevov Tou
SiaipéTou Eml TOV TpiTov Spov Tol TrnAikou &mrd TO SeUrepov pepi-
xov UtréAoimrov’ kad oUtw ko &€

"Av TS Teheutaiov Umdhormov Sicapéoews elven 0, 7 Siwalpeois
AtyeTan Tedele, EAAws Aéyetan areidg.

§ 75. 'Ev yéva fotw ST mpdkertan v Siapbowpev v (-
paiov ) ToAucdwpov A Si& TolU A, SioTeTarypévar kaTd TS KaTioU-
oas duvduels ToU olrrol YP&UUOTOS Twy, kol 11 & Sicapetéos Bev
elvon Padpol kaTwTépou ToU SioapéTou cx Tpds TO ypdupa Tolro.
Kad Srav &tv yvwpllwuey &v f Siadpeots adrrésv elvan TeAela, &pyi-
fouev TV ékTéAeotlv alrTiis KaTd TOV dvwTépw TpdTov Kkad B ed-
powpev plav oeip&y Spwv TolU TrmAlkou ko kal plav oeipdy ToAuc-
vopwv, T& omoix B elvan mpdrov, debvTepov K.TA. pepikd (rd-
Aorra Tijs Branptoews. ‘O PoBuds Tidv UtroAoitreov, s mpds TS v
Aoyw ypauna, 8& PBaivg Eorrolpevos. AldTi petd ™v elpeciv
ToU mpwTou Spou TolU TrnAlkou kod Tol TpOTOV UTroAoftrou T,y.
8ev B& Umdpyn els aUtd & mpddTos Spos ToU Bicnpetéou. ’Emeidn
O mpddTos Spos ToU TmAikov, moMaTAaoIafouEVos el TOV Trpds-
TOv Spov Tol Sicupétou, 8ider yivdpevov foov pt Tov TpdTOV Spov
ToU BicipeTéou, STV dQaiptowiEy TO YIvdpevov Tod TpWTOU 6-
pou ToU mnAlkou émi TOV Sicipétny &d ToHV Siaipetéov, ol Spoi
ToU dvwTépou PBabuol, Siv 6& Umédpxouv els ™v Siapopdy, fiTol

WnpionoBrke amé To ivotirouto EknmaiSeuTikrg MoAmkrg



79

TS Trp@Tov UmdAormov B elven Baduol KertwTépou Tol BicupeTiou.
*Opciws TO yrwouevov ToU SeuTépou Spov ToU TrnAikou émi TOV bI-
ApETNY, APAIPOUUEVOV &md TO TpdTOV UTrdAOITIOV, 5i8e1 TS SeUTe-
pov UmdAoimrov Pobpol KOTWTEPOU TOU TIPWTOU UtroAoltrou, ToU
dmofou & TpTos 6pos, BiaipoUUEVOS Six ToU TpwTou Gpou ToU Bi-
cupérou, 5ider Tov Beutepov Spov ToU TrmAikou.

‘Opoicys TTPOXWPOUVTES maportnpolpey 6Tt O Poduds ékdoTou
Urrohoirou elvan  pikpdTEPOS TOU TTPOTYOUUEVOU TOU  TOUA&YITTOV
kaTd picy povada.

‘Opoicws  TTapoTT|POUHEY &1, ol eUpwpev Spous TIVaS TOU
mmAikou, Qv BEAwMEY V& guveyiowuey THY mp&iv, Tpémel kad &p-
kel & TrpédTOS Spos TOU &vmoTolyou UmoloiTmou v elvan BlanpeTos
B ToU TrpdoTou Spou ToU SiaipéTou. Tlpds ToUTo, TpéEmel O Tpdd-
Tos 3pos ToU UTrohoiTou TOUTOU v pn elvan Pabuol xorwTepou
ToU Pobuol ToU E1CIPETOV. *Etreiby ol Pobuoi Tédv Biadoyddv U-
TohoiTrwv Paivouv E\acrroupevol, B& kaToAn §wuev HET& TIvas Trpd-
feig f el UTOAorrov undev A el UméAormov Podpol kerTwTEpOY
ToU BlaipeToV.

‘Eropévws, SoBévTwy BUo Sxepaiwy TOAVWWIHWY G5 PSS X,
my. Tv A xad A, pE Paduov ToU A &x1 xorwTEpoy ToU Padpol
100 A’ o5 Tpds TO aUTO ypauua TV X, Umépyer v TTOAVWVUHOY
forw [1, ToloUtov COOTE, va elvon T A—A"TT ToAUDWUPOV dKé-
patov & pds X kai Pabuol korwTépou ToU A’. To TT euplokeTal,
&v txTeMbowuey THY Tp&EY TS Siptoews Tou A Bix Tol A’ s
dvwTépw E8eTEdN.

“Av Teffy A-ATT = Y, 8& elvan A=A"TI+Y T& olrws eUploko-
peva TT kal Y radoUvtar smAlxov kol OméAowmov TS P Terelag
| &redobg Toutns SicuptoEns. Eav 16 Y = 0, &youpev meplmToiy
Teheias BionpEoewds.

Ex TGV AvwTépw TAPTPOULEY &1 els pév v TeAelav Sial-
PECIV EXOMEV (53

‘0O Suaipetéog igobTal pe tov Siatpémmv éni TO mnAixov.
Eis 5¢ Thv &TeAfj OTi:

‘O Siarpetéog ioobTaAL e tov Slaipétny €mi T MMAixov oLV

T UTOAOITIW.
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"Eotw myx. &1 Béhopev va Sicnpéowpey TO
X*=2x3=Tx*~19%x—8 &1 ToU y>—4y—2
Katd Ta QvwTépw, ExTeEACTVTES THY Siaipeciv, Eyopev :

(branpetéog) X —=2x3—Tx*- 19 -8 X —4x—2 (daipetng)
EAr e ot Ty 8 by
np@Tov pepixdy OmbAoLTOY 2y% — 5%*—19% -8
=2k Byt Ay,
beGtepov pepikdv OmbAotmov 3)(2_ 15)( -5
—3x*+12x+6
TeMikdy  Ombroinov —3y—2

'Emaidfy 10 Umdloirov —3x—2 elvan PBobuol MIKPOTEPOU  ToOU
Pobfpol ToU Sicupétou y'—4y—2, Emercn ST Siv UTrépyel  &képon-
ov povwwov fi ToAucvupoy, TO &Troiov ToMamAacialbpevoy éri
Tov BioupéTny X*-4x—2, va 5idn ywdpevov To —3x-2. M ToU-
To TpémEl V& Slokdywwpey THY Sicdpeoiv oty ked T —3x—2 -
var 1O UtréAortrov Tijs &TeAols TOUTNS Siaipéoews, TO G¢ X*2x-+3
TnAikov aUTis.

§ 76. llagarnpiioes. TloAucowupdy T 8iv elven SuaipeTov &1’
&A\hov, SareTaypbveor kol T&Y SUo dpoies Trpos v Ypdpua Twv :

lov. "Otav ¢ a' &pos ToU Bicupetéou f fvds &k TGSV EUPIOKOPE-
vV pEpIK@Y Utrohoirwv Biv elvon Siaipetos Bik ToU o dpou ToOU
SicupéTou.

20v. "Otav & TeAeutaios Spos Tol SicnpéTou Btv elvon Sicupe-
Tos S1& ToU TeAeutadou Spou ToU SiaupéTou.

3ov. "Otav elvan Broupetds ptv & o' dpos kad 6 TeAeuTaios ToU
SiaipeTéou Bid ToU o kol ToU TeAeuTaiou Spou ToU Siaipétou &v-
TioTolyws, AAG kaTd THY EkTéAecty TS Tpdtecos BEv eUpiokopey
mwdAorrov 0.

‘Aoxfoets xal MpoPAparta
‘Oude mpaTn. 129. N& yivouv al tEfis Braipboes peta TV Bokipddy

TWY

a’) (2x3-7x2-Tx+4): (2x-1) P (6x3+42x2+411x+10): (3x—2)

WnopionoBrke amé To ivotirouto EknaibeuTikig MoAmkrg



81

¥y xifx24 1) (e x+1) §) (x*—6x¥+4 12x—18): (x*—4x +4)
) (10x5—21x4—10x2—40x) : (5x?—3x+8)  0T) (1+ad+-a'?): (a+a+1)
§) (at+B4):(o2—20p-+B%) 1) (1-6x5-+x0): (124X

8') (x5—41x—120): (x*+4x+ ).
‘Opds SeuTépa. 130. N& yivouv al katwd Biipéoeis
a') (x3v—3x2v @v 4 3xV v — WiV Y (V=g )
B) (9ax 4 3ax + ldadx + 2): (03 + Sax + 1),
Y') (X8 — @i )i (XBV — X3V P 4 XV P — PP ),
5') (cctit 4 4a2u x2v 4+ 16x4V )¢ (ofu + 2o xVv 4 4x2V ),
) (xu-bvgy — dxutv—1 g2y —2Txut v @BV 4 42xutv=dgav )
(xu 4 3xu—lyv —GxE—2yV )
‘Opds Tpitn 131, Acifare éT & Poduos ToU TrnAikou BUo dxepaiwv ( G-
UNYREV@Y ) TIOAUWWIKGOV icoUTan pé Thv Siaxpopdv TOU paBuou Tou BiapeTiou
Ay Tov ToU BraipéTou. EfmynooTe ToUTo pt Tpia Sidgopa TrapabeiypaTa.

1. YIIOAOITNION AIAIPEIEQZ IIOAYQNYMOY IEPIEXONTOZ
TO x AIA TOY x+a *H AIA TOY ax+p

§ 77. *Eotw w.x. 6T BéAopev v eUpwpey TO UTTOAOITTOY TS
Bicuptoews (x*—3x2+3x+2) : (x—1).

Edv p¢ p TOpaoTHOWHEY O TMAikov kai pt TO U TO UToAol-
Tov THs Trp&Eecs, B EXCOMEV :

(3—3x24-3x+2) = p(x—1) +v ey,

Td Umdhorrov U Btv Tepitxel TO X els THY Siadpeciy TorTy,
BioT & Bioapétns elvon TpdoTou Padpol és mpds ¥ (1o BE Yoot
mrov elven Baduol kertwTépou TOU SlaipéTou ).

‘H oxéors (1) loxve ix waoav Tty ToU ¥, &pa kad Sk ThY
X = 1. ©ftovTes elg athy X = 1, eUpiokopev

13-3-124-3:14-2=v, fiTOl U = 3.

To E€aryduevov ToUTO Suvdpeba v émadnBelocopey kol €& Ex-
TeEAéowpey TNV Bialpeaiv.

*Ev yévar foTw, 6T1 TI(x), TO dmroiov UmroTifeTan, 6T elven TToAU-
dvupoy TEpIEOY TO X, TIOPIOTAVEL TOV SicupeTéov, TO p(X) TO TM-
Alkov kod TO U TO Umdhoirov Tiis Sicupéoews Bia ToU (x—a), T
dmoiov Stv 8& TEpIEXT TOV X.

O& Seifwpey, dT1 1O U elvan foov ué M(x), SnAadf ut 10 6a-
YOuevov TO TPOKUTITOV, tv el TO TOAUVUMOY TOU BloipeTéou
ypbywuev &vri ToU X, TO , fiTol Ty TigRy, Sik Ty oémofaw TO
X—a AapPaver THy Tipny 0.

G
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Mpdyuar &xoupey 11 TI(x) = p(x) (x—a) +wu.

'E&v Béowpey Strou x TO o AapPdavopey :

M@ = p(@)-(a—a)+v A (@) — p(a)-0 fu—v.

"Eotw ) Biaipeors (x5—a0) 1 (x4-a)

TS Umdhormrov evpiokeTton, ¢dv els Tov SiaipeTéov Béowopey dv-
Tl 10U X, TO (—), fiTor T TINY ToU X, Si1& TNV dmoiav T X + a
Acupdve Ty Tiwny 0. Adtt TO x4-a=x —(—a). "Qore &vri Tig
Sobeions Siaipéoecos Fyopev THY (x%—cet): [x—(—a)]. ’Edv k&pcopev
TV &UTIKaTdoTaoty X = (—a) &g Tov diaipeTéov, eUpioxopsy &
TO UmdAoirov elvan (—a)'—of = ab—os = 0,

Ex ToUTwv #meTon &T1:

Ard va ebpwpev Té Hmédoimov T Sratpéoews moAvwyipou
TepLEYOVTOG TO X, Sia ToD yda, dpxel va Béowpev Bmov y To
—a §) 16 a €ig 1o ToAvwyvLoV Xal v& ebpwiLev Ty TLUNV TovToL,
NtoL va Béowpev Ty TipRy Tol ¥, Sik ™V omoiav undevilerar
o yta.

OUtew 10 Ummodormrov Tiis Sicupéoeas (o) : (x+a) evan TS
(—a)' o = cifort = 2ort,

‘Ouoiws BeikwieTan 611, TS UrdAOITTOY Tiis Sipéoews ToU Tro-
Avwvipou TI(x) &i& ax + B ebplokeTon, &v Ted) els TOV Bicupe-

TEOV 1) TIUA X = — —g, Sia v dmroiav unBevileton TO ax+B. AidT,

&v TI(x ) mapioTévn Tov Sioupeéoy, p(x ) T mTnAikov kai v TS
UrdAormrov Tiis Siipéoecs alTiis, O EY QOUEV

M(x)=p(x)-(ax+p)+u.

OéTovTes x = — % els v lodTnTal oV, eUpiokopev
n(—%)=p(——§—)- (—ﬂ+ﬁ)+u=u,ﬁT0tﬂ(—%) —

§ 78. Ex Tdv Tpomnyouvutvaov OUV&yOuEY &TL :

MoAvwvopév 1o ITI(x) elvar Siaperdy S1d tod ayx+pB, av
o II ( ZF—E-) elvar {oov pe 0.

Ofrw 16 xt—at elvar SicnpeTdv Sid ToU x—a, 51671 TO UTrd-
Aoirov Tfis Siaupéoews TaUTng eival af —ok = 0, (as0).
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To x¢ + a* 8¢v Siupeitar Hid 10U X — &, B1om1 TO UtrdAoiTrov
TTs BipéoEws TAUTNS elvon av 4 o = 2a+ # 0.

To x* — ot SronpeiTan pev &1 ToU x + a, dTtav TO p &pTios &-
p1fpds, dAAG Btv BionpeiTal &' otroU, &Tav TO W elvon TrEPITTOS.

Mo, elg pév THY TPWTTV TepiTTTeooy TO UméAorrov elvan

(—a)t —a¢ = ot —at = 0.
els Bt THv Seutépav elvan (—a)t —a = —2at 0.

To x* + o BiopeiTan Wev Si& ToU x+a, oTav TO u elvan Tre-
prTTds, B1om TO UTOAOITTOV elvar (—o )¢ + ot =—ot + o = 0.
AN Sy1 STav TO W elvon GPTIOS, Bi4m1 TOTE TO Umdhoitrov elvan

(e )t + ot =t ot = 2a¢ #0.

'AexfoeELg

‘Opas mpodTn. 132, Elpere Ta Uméhora TéY kéTwll Sipéoewy Kw-
plg v txrerea®i) 1) Biaipeots.

o) (2x24x-9): (x-2) By (x24-6x+47): (x+2)

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

‘Opds BeuTépa 133 Edpete & OmdhorTa TEY k&Twh Bionptoewy
xwpls vé bheredeatouy al  Bioapéoels.

o) (81x4-256) : (3x—4) p) (8c4-p*) @ (204P)
y') (32x8+243): (2x+3) §8') (64x°—1) : (2x-+1)
e) (1+x2): (14+x) or') (al04Pp) : (a®4p*)
) (a—p1): (at—p*) n') @) @ (xXP4yP)
8°) (x4 yio) 1 (x*y?) ) (x!® =) (=),

‘Opds tplTn. 134, Edpete & Uméhoima THY K&Twh Biopéoewoy Xwpls
va txredeoBouy al Biaipéoes.
o (v ey, 1) B (ot 1Al ) (I PR B)
5) (y2—ot) : (W4 w) €) (xén—1): (xn—1).

12. OHAIKA TQN AIAIPETEQN ( x¢ av) @ (xka)

§ 79. "Eortw &m  Exouev v Bialpeoy ToU x* —o¢ # TOU
x* 4o B ToU x—a, SOV uy 0 wad &xépaios. "Edw ETEAETWPEY TTV
mp&€iv, euploxopev mnAlkov  TO xt—14 axd—t4-alxt 34 alxt
Lot kai Uméroirov 0 Bik ™y mphTY TEpiTTTWALY, 2ot B B
ThHv BeuTépav.

‘Opoics eUploxopev B THY Siadpeoty  (xM—o® )i (X + @)
6% TmAiKov X1y W4, —a! kai ymrororrov 0.
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Lk T Biaipeory (x2H4a? 1) (x4« ) eYplokopey TrMAikov
x? —ax?Hl4  4a? kai Umdporrov 0.

A Ty Saipecy (x2—l— a1 : (x4-a) eUplokopev TmAikov
X¥ —ax? - 4 o?Y kad UrdAorToy —2a2vtl,

Kora tabra Eyouev :

(x*—a*) : (x—a)=x3+ax*+o?x+od

(x5—c) : (x+a)=x"—axi+ alxO—adx2+ ot x—a

(o) 1 (x—a)=xHax}ot kai UtmrdAorrov 208

(x*+a®) : (x4a)=x>—ax+a?

§ 80. Aéyouev 611 ToAucowupdy T elven dpoyeveg Babpold TI-
vd§ g Tpas wplopéva YPOUPATA Tou édv TrdvTes of Spol Tou el-
var ToU aUTol Babpol s mpds T Yp&upoTa ToTa. Ty, 16
x% 4 Sax? — 120x? + o® elve opoyeves y' Pabuol s mpds TA o
ki x. To Sxy—8x24-4y? elvon dpoyevis B Pobpol s TPOS TA X
Kol .

‘Opoyevég ypappixdv Aéyetan TOAUGWMSY T1 Cog TPOS  wpl-
OHEVQ ypdppaTa auToU, éav elvan Ouoyevés o Pabuol dog TPOS aU-
T&, T.X. TO 3ax — 5Py + 8yw ds TPOS TO &, B, Y fi s wpds T& X,
W, w.

Olrw T& dvwTtépw TnAika TGV Biaxipecewy (x* 4-at ) : (x+&)
elvan TroAucovuue opoyevi] kad Bobpol pu—1 cog TPOS X Kai a.

.x. 10 mnAlkov Tfis Bicupéoecos (xt—a): (x—a) evan 70
x? 4 ax?® 4 ox 4 o Suoyevés TOAUDUHOY y' Pabuol g mpods x
kad o

'Aoxfaerg

135. EUpete 1@ mnhica kai T& Umdhorma TGV koo Biaiptoewoy &md  pvr-
s :
«) (@®+p?): (a+Pp) P («—p%): (a—B) ¥") («®—P%): (a+P)

136. «) (a®+3aB+ 3aP-tp3) @ (a2 2ap+p2)

P) (a*-3a%p+3ap2—p?) : (a?—2aP+p2)

137. Ebpete &mo pviuns & ke kad UtrdAorra Tév Siaipécecwv :
0 (9o (x+y)  B) (x'—y8): (x-y) Y) (9 (xty)
6) (x-Fy) i (x—y) €) (X'+1): (x+1) or’) (X*+a?): (x—a)

138. Evpete Tivwv Siaipéoecoy Tijs Hopefis (xH 4+ ai ): (Xx+a) even TéAaia
TNAIka T xdTwb ; 3
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o) x24-ax—+a? p) x2—x+1 ¥ x34-x24x+1

8') o+ o2p+api+pe £) xi—axd4axi-a’xr+al

139. EUpeTe TO TnAikoy TAS Bianpéoews (adv — PV )i (av — Bv ), xwpis va
txTeAdonTe THY Tp&fv (TO v UtroTifeTan dxépaios ) 0 ).

140. ‘Opoicws Tiis Bioapéoews (7P + 1) : 8, &v 10 p efuen BeTikdS dpiBuos Kai
meprrras. TapernphioaTe 611 10 8= T+ 1. EOpete kai &MAQ TorcuTa Tapabeiyna-
Ta TeAeiwy Brouptoecv.

141, Aufare 811 TO (atPty)H —o¥ —pu —yh Biapeiton B TV a+P,
a—vy, P+ y, OTav TO U elvon TepITTOS Kad BeTivds &piBos.

142. Aeifare 671 fva dxépoiov TTOAUGIVULOY g TIpOs X, Droapfital Bid Tou
(x—)(x—P)(x—y), (@ =PV mpémer kal  dpkel va SroapfiTan B Tou
x—a, 81& Tou X—P kai 5i& TOU X-—Y-

13. ANAAYZIZ AKEPAIAZ AATEBPIKHZ TIAPAZTAZEQE
EIZ TINOMENON ITAPATONTSN

§ 81. "Eorw povdovupov GKEPXIOV, TrY. 10 24aPy.

Eav Tov &pifuov 24 duoAugwpey gls ToUs TTPWTOUS Tou Tro-
péryovras, 6% elpoopey 6Tt elvod 24 = 28.3, "Apa TO 24Py =
23.3a2.B%y. [MaparnpoUuey 0TI ol TrapdyovTes ToU QUWTEP®W HOVL-
wipou elvan of 2, 3, «, B, ¥v.'H &vdhuois Ao1Trov dkepaiou TIvos Ho-
vewipou, EXOVTOoS (dplﬂun'nxéu) ouvTEAEoTHY dxépaiov  &pifpov,
yivetTan eUkGAcs, B10TI TTpds ToUTO &pKel v& &voUowpey Tov ( &pi-
BunTIKOY ) CUVTEAECTHV TOU gls TPWTOUS TTAPCEyOVTaS. )

Todvavtiov, 7 TpoT mohucwipou Tivds els yivopevoy  Tro-
POYOVTWY KATA TPOTIOV psAAov GrrAouv, elven Buvarny els copropé-
vag TEPITITCOOEIS Kol €K TOUTWY QVaQEPOHEY TIVOS KOTWTEPW.

In neointworg. "Eqv TAVTES ol 6pol ToU Tohuwvipou elven
Y1wopeva, T& mroia EXOUV KOOV TIva Tap&yoVTa, TRETETAL TOUTO
EUKOAwS els y1uopevov TPy OVTWV.

OUtew T ap-t Pu—yu=p-(a+P-y).

‘Opoiws 10 pa-+p=p(a+1).

’Etrions TO 2x3+6xy=2x(x2+3y).

Eis THv TepimTwoly TQUTNY Aéyouev, &1 BéTopev TOV KOlVOv
TapkyovTa EkTds TapevBETEs.
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143. Tptyare els ywopsva 15 kdTwd TapaaTass ;

a') 8ap—6ad-+4ap P') dax?y—82yi—4xy

Y') BaPryt—4a2flyi4 2a2p2y? &) 15a’x—10ay+5a3w

€) atyydt 2aty ytotyy: oT) 3Pty*+2p2y2—6py?

0) XWEEN 0 Xty 1) aply2atpiy 4 3atply
8") 6a2—]12g3 1) 3x2-7x4 1) 8x2yr 4 16X yuw—24x2y2 2

2a meglntworg. 'Eqv elvan Suvatdv v& SiaroyBolv of épot
ToAuwvUpou kad® opddas, doTe e ExdoTny ToUTwy v Utrapyn o
aUTOS Tapdywy, TOTE TpémeTan év yével ToUTo el Yivépevoy Trapa-
YovTwv,

Tl.x. 76 moAucwov ay+ab+By+ P8 elvan foov pé

(ay+a8)+ (By+P8) =aly+8)+P(y+8) = (a+B) (y - 5).

"Aexnouig
144. Na& tparrouy els yivopeve TapaydvTwy o k&Twhl TapacTdoe :
a’) ox?+a?x+ a4 x B) x*—x2c—xy2+4 ylw
Y') aPx—aPy+ yEx—yby 8') ax*—px2+4a—P
€) oy + P25 4Pyt alb oT) aly+ay®+taPyd Pyt
&) I y—yixy—yixy n') 6x*—10xy*— 15444 9x2y
8) 2x (x—y)—6a(x—y) 1) x34-2(x2-1)-1

1) @x+Px-yxtay+Py—yy 1B at+2(ad 1)+ 1

3n nepintwas. "E&v Tpidowupdy 11 {oolTal ué TéAeiov TETPA-
Ywvov Siovipou, Tpémetan els yivdpevov Tapayovtwy. OUtw 1o
X1+ 2x¢ = (x+y) (x+y) = (x+y)*.
‘Ouolws Exopev
160—24ap-+9B*=(4o—3B )= (da—3p) (4o—3p).
"Emrions &xopev
X-2x0 4 pi= ()= (x2—y) (x2—y).

"MAoxnouig

145. N& Tpomouv els ywopeva mapaydvtwv al kdrwb TAPATTATES
a') uv?4 l6pvad 4 64at B) a*Piy®4-2aB2y3x 4 x18  y') x®4 34x34 289
) (x+yr—dw(x+y)+4w? ) (a—P)*—6(a—P)y>+ 9y*
oT') (¢ w?)2+8Bp+Buwi+ 16

Iy meplnrmog. "Edv Siovupdy 11 elvad Blagopa BUo Terpa-
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ywvwy, TpEmweTal Elg yopevoy ToU dfpoiopaTos €l THv Siago-
pav TGV TETpaywvIkDdY pilddy TGV SofévTwy TeTporywvwy xal’ Ay
Tafwv eUploxovtan T& SofévTa TETpaywVA.

OUTeos Exomev  16x*--9y = (4x +3y) (4x=3y).

‘Cupolws T0 25 —16a*=(5+4a) (5—4a).
*"AouxMNnotLg
146. Na& tpamoly els ywopeva al karwlt TAPAOTATELS :
a') api-l B 4a2—49p* y') 121c2-36p2 §) 494 yix
) Blatpz—y*  oT') 4aty-9y? L) 20aB2—5ap?  17') 3ai—12ady*
0') 1—400x* 1) 4x1h—yp0 ') 9x%-at 1B) 16x17-9xys,

5n mepintwois. "Eviote Suvapeda v SiaTdfwpev  Tous Spous
o0 BoBévTos TroAvwvUpou Kab’ Opddos, oUTtws @oTe ol Ouddes
SUTan va BUvavTon v ypagolv s Blagopd TETPOYWVWY BUo Tro-
saoTdotwy, OUTes Emavepyoueda els TV TPONYOULEVNY TrEPITITE-
20 My. Exoupev &mi: of—2aP-+ p—9y*= (o?—2ap+P*)—9y*=
(a—P)*—9y?=(a—Pp+3y) (a—P-3Y). ‘Ouoiws 120Pp+ 9x*—4a*—9p2=
Ox?—(4a?—12ap+9p?) =0x?—(20—3p)*= (3x—2a+-3p) (3x+2a-3B).

AoxmnolLg

146a. N& Tpamouv elg yivoueva TapayovTwy ol k&Twd TapacTaoes
a’) pr-x2+ doax—4da? P) at—xE—yi—2xy
v') a?+ B+ 2ap—16a2p2 §') 4x*-9a2+6a—1
£) x4—x2-2x—1 o1’) 2xy—x2 4 a? —y?
') otV + 2a2v p2v _sz ;JBW ) Exsy =Dy Vv + WZV —4ey2v .
$') a4 Ptoyi—52f 20p-2y6 V) a-x2+2(aP-3xy)-+ PI-Oy?
') ad—pi-yitB2-2(ab-Py) 1B) 4(cB+Py)e—(at—pr—y?+5%)?

6y mepintwas. "Eav 1 Sobeica TapdoTacts elvan TS Hop@Tis
2 4-o?pi4PY, TopaTnpoUpey OTI:
-4 Q-4 B — a2t Pt (o Bt
—(@*+B'—aP) (o+P o).
My. T x4+ x4 1=x442x2 4 1 -x2= (x24+1)—x*=
= (x2+1-x) (x*+1+Xx).

7n aspintwos. "Eqv 1) Bobeioa mapdoTaois elvan THs Lopefis
x*+ Px +y kol TO piv P elvon &AyePpikdv  &Bpoiopa Suo  &pi-
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Budsv, toTw T®Y p ke p’, TO B¢ Y TO y1vbuevor TEY alTidy Gp1bpcov,
8 Exwpev P=p+p’, y=pp’. “Apa:
X +Px+y=x"+ (p+p')x+pp =x+px+ p'x+ pp’=
O +px)+ (p'X+pp" ) =X (X+p)+p' (X +p)=(x+p) (x+p').
My. &wv Eopsy 10 Tplo'ovL_ruov x?4-8x-+15, TTapaTnPoUuEY
én elvon 8=5+43 kad 15=3.5. A& ToUTo EXOMEV :

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

o arplmrwog. "Eqv 1) Sofeioa TrapdoTacis elvat TS HopPfis
ax*+-Px+y, Buvdpeba V& Tpéwwper oUThY el YIVOUEVOY  pépov-
Tes TpddTOV aUTHY el THY Trponyouptvny HOpPNY, fTOl ypdgovTes
p

aUTnv oUTws : o (x“-l— e ek —z—), OTe &pkel vk TpaTri) els yivdpue-
VOV TraparyovTwy 1o x* —g X+ —E—- "AMG Suvdpefa va pyaotds-
uev kod cos EEfis :
; 1 ;
Fpapopey ax?+Px-+y = — (@x*+-oPx+ay). Oftousv ax—cw
&te Exouev, &vTi Tis Bobefons mapooTdoews, TT‘]V% (*+Pw+ay).

ZnToUpey Thpa V& Tpéwwpey TO wit-Po+tay es yivdpsvov.
"EoTtw Aoiméy &m eUpédn W'+Bw+oy=(w—p; ) (w—p:). Oérouev
w=ax xai elploxopev (ax—p,)(ax—py), &pa 1) Sobeica TapaoTa-

ol§ TPEWETON El5 THY é— (ax—p, ) (ax—p,).
"EoTw m.x. f) mapdoTaols 3x-x—2.

Mpépopev oy dos  EEfis : —;— (3-3x-3x-3-2). ’Edv ypé-
Youpey dvti 3x TO w, SnAadh &v  Béowpev 3x = w, eYpiokopev
332 = 5 (w'—>—6).

"AvodUopev TO w?—w—6 els TO (00—3) (@w+2) ki o¥Tw & &-
NOUEY : 3x¥—x-2 = % (w—3)(w+2).

Mpdpopey &vri ToU w To icov alrroU 3x xai EXOUEY :

+(3x=3)(3x+2) = 2 (x=1)(3x+2) = (x1)(3x+2)

"Hor : 3x?—x-2=(x—1)(3x+2).

9 neplnrworg. ’Edv § Sofeioa TapaoTacts elval &bpoiopa f
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Slagopd SUo KUBWY, &VGAUETAL €S YIVOUEVOV el Th) Pacer TR G-
Qipéoews ToAuwwupou Bla Tou X« fi ToU x—a. OUtw Ty, 10
o P Blanpeitan 81 ToU a—P kai Biber TnAikov o Fop PR

‘Emropéves elvan 1 a®—PR=(a—Pp) (a*+ap+p*).

‘Opoicws TO o+ P Sionpeitan B ol at-p kai &iBet TmAikov
a—aP+ P2 *Apa elvan od = (atP) (o*—aP+P2).

Kord Toirma To x4 yi=(x*+y*)(x—x**+y").

Té (xmp)+ eod= (x—y @) (=)~ (x—p )t '] =

(x—y—+ @) (X4 P2 XP—X W+ Yoo+ w?).

Aocxfoetg

‘Opas mpoTn. 147. N& Tpamouy s ywopeva al kdTwd TapPACTACELS.

a') Oart26a2Pp2+-25p4  oT') of+ Pt ') 16at—17a2+-1
B 4xi—21x2y2+ Oyt L) ot tatpttyt 1p) 16A+y*

y') At-RAZ4-1 7)) 25x4+31x3y2 4 16y? 1y") o2+ 170390
&) dat—13a24-1 0") at+4pt 18') o?—Tap - 10p2
£) 4x4-37x2y2+ 9y 1) 9at—15a’+1

‘Opdks SeuTépa. 148 'Etrions vé& Tpamouv els yivdpeva al kdTwb Tapa-
OTATENS.
a’) 4x2+13x+3 5') x°4 64 L) 8c®4-p*
By 6x24-17x+12 €) 34347 n) 216p3 4 vt
y) 1lez—23ap+ 2p2 o1') o?p’+343

‘Opds TpiTn. 149. Na& &uaiubouv eis ywopeva al kaTwTépw TapaoTa-
aers Sid guvbuaopou TGOV dvowTipw EkTeBEIOMY TTEPITITCOTEV.

a’) (x-y)i=l-xyp(x+y+1) B) at—pi42ap(a2-p2)

Y) (x*—4)2—(3x-2)(x+2)* &) aty?+Py—oty—p

e) x(24x)—y(2+y) o1') o’ P+ a?p—aPi—atp

C') 4x+dav-+ x2—4a?—v? 44 n') xhyr—dx? 4 d—pPAx3yi+ Axy
0) x2y-- 3xy—3xI—yd ') oP(341)4x(a?+p2)

1) mv(p2+ 1)+ p(me+v?)

4. METIZTOX KOINOE AIAIPETHE KAI EAAXIEZTON KOINON
NOAAAIIAATION AKEPAIQN AATEBPIKQN MAPAZTAZEQN

§ 82. Kalolpev péyiotov xoivdv Staupérny (p.x.8.) Bo-
Bévtwy dxepaiwy povwvipwy pé &piBpnTinods OUVTEAEOTAS
auepaiovg, Tov p.x.8. TOV xuplwy MoV TWYV, pé ouvteAeoThV
TV p.x.8. TOV TUVTEAESTOV TWV.

‘0O xaveov Tis eUptotws ToU P.K.B. drepafwv &p1Buddv (TS *Api-
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pOUNTIKTS ) B’ &vadUoews auTdv els mpdTous Tapdyovtas, |-
oxuer kai B Tv elpeotv ToU pk.B. drepaiwv oxeTikdv &piBudv
fi TapaoTacewy, pE ouvTeAsoTds drepaious, STav alTo TPETTVTAL
els ywdpeva, kai 1) &mddeafis yivetar dpoiws. Ot & pk.&. Tdv
6a?Pi= 2.3-0%B?, 9o’P* = FP?, 16aiPd = 24.ap?, elvan TO PR

‘O wkd. 1@V of—of =(a—P)a, o'-2’B+aPi=a(a-P)? ki
o*—P% = (a—B) (*+ap+P?) elvan 1O a—Pp.

§ 83. Kadobuev éddyiatov xotvév moAdamAdoiov ( é.a¢.x. )
éxepaiwy povwvipwy pé épBunTtinods ouvredeotdg dxepaloug,
T &, TV xuplwy Moo®V adTGV, pé guvredeoThv Td E.a.m.
TOV CLVTEAESTOV TOL.

‘O xaveov Tiis eUpéoews ToU éx.Tr. dkepadwv &piBudv (T
"ApiBunTikis ) 81" &vaUoews es TpdTous Tapdyovtas foyUel kai
Bia v elpeoiv ToU E.k.m. dkepaicov oyeTIKOY &piBpdv | kod dke-
padcov EAyePpikédv TapaoTdoewy (pé ouvteheoTds dkepaious ), -
Tav auton TpEmwvTar els yopeva, 1) 8¢ &mdbeifis yivetan Spoiws

OUtw 76 E.x.r. TV 180°B2=2.32?, JaP?=30p?, 120P=223ap,
elvan T ywopevov 22 3%03Pr=36cp2

'Aoxfioerg

150. Na eUpedfj & px.b. T&V TapaoTtdoewy :
o) 121a? 168arip?
B') 36a3x , 2Bx3y
8) (x—1)2(x+2)3, (x=1)(x+3)*
8°) 35x2(u+v)2, (W4 v)?, 20x3(u+v)2(u—v)2, 45x4(ut v)3(u—v)?
€) x34+2x2-3x, 2x%45x2—3x
or’) l-x, (1-x2)2, (1-x)?
$') x4+ ox?4-adx+ o, x4t a?x24at
151. N& ebpebfi To k. TGOV Topaotdoewy

a’) 18x(a+2p)32, 9xy(a+P)2(a—2p), 18x2y2(a-2p )2
p") 3x4+43x, 5x3-5x 10x24-10x

Y) Mded(ed—p?),  21a2p2(a—p)e 6a%P (a—p)(a2—p*)
&) plv—pvs, p24 pu—2v2, i—py—2v2

£') xd—(mw2+ 1)x24-2 xé—(m+1)2x24- 2(r4 L)X —7r
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I". IEPI AATEBPIKQN PHTQN KAAZMATQN

§ 84. KaBos T0 mrnAikov  THS Siaupéoews BUO  OXETIKGY a-
pBudy  TAPICTAVETAI pt KAGopa EXov &piBunTv TOv BicnpeTéov
xal TrapovopadThy TOV BIIPETNY, oUrew kol TO TnAikov Suo dAye-
Bpikidv TapaoTagewy, T.X. 6y dxepaiwy  TOlOUTWY —So?+ PP

3 , Vices v fin ) ; —5a2 +4- p?
kai By3+49a TTapIOTAVETAL HE TO AAYEPpIKOY KAGOUX Eyﬂ_gi .

ToUto, s Kol TEY KAGOHG, ToU &mrolou of dpor elvan év yever

Gxépaia TTOAVCVUNG, AEYETA! pnToV GAyeRpxov wAdopLa.

1. IAIOTHTEZ PHTQN AATEBPIKQN KAAXMATQN

§ 85. 'Emeidn oloudnmoTe kot &v elvan ol dxépanan GAyePpr-
kal TrapagTéoes, o &mroTeNoboal TOv &piunTAY Kai Trapovopda-
oThy pnToU dAyePpikol KAGOHXTOS, ol 8pot aUTOU TAPIOTAVOUV
oyeTikoUs &pifuous (&x Tas TIPS TGOV YPAHUOTGY TWY, i Tas
dtrolas Bev pnBevileTan © TTAPOVOUATTNS Ty ) EmeTan 6T kad TX
KA&opoaTa ToUTa EXOUV  TAS iB16TNTas TV GAYEPPIKGV KAQT -
TV,

0Gtwe, ¢av ToLg dpovg dAyeBpinod TIVOG XAAGRATOS oA~
nAacidowpey 7 Stalpéowpev e oy adtov dplbpdv (#0), ¥
&Eia Tov Sév petafdaileral.

3 2 3 3 2

Kot ToUto EXOUEV T.X. ;gzggz;‘,: 23‘:3235#:2;?)’2-

Tnpi{opevor e THY &voTépw 1B10TNTA Buvdpeda gvioTe V&
TpEwwHey Sobiv &AyEPpiKOV pNTOV  KAGOUA elg &AAo loobUvapov
HE aUTO Kai £xov Opous &mhovoTépous ToU SobevTos. Mpds eUkoriav
XPTICIHOTIOIOUMEY, GV elvon BuvoToy, TOV WK.B. TV ‘Bpwv TOU, TpPE-

TovTes aUTous el ylVOpEVQ, &v elvan BuvaTov.

§ 86. ‘Arndomolnois &hyePpikol Tivos pnToU KAXOUOTOS Ad-
yetan 7y elpears GAAOV KAGopoTos looBuvdpou Tou kai EXOVTOS &-
pouUs AITTAOUOTEPOUS. ‘H &mAoToinols xad TV ENTEOV KAQOPATWV
&véryetan elg THY GvTioTOIXOV &mhomoinoty Tév dAyEBpIK&Y ToloU-
Twv. "Hror:

Ald v& GTAOTOLOWUEY PNTOV dAyeBpucdv xAdopa, Biot-
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poupev Tovg Bpoug Tou Bid Tivec xolvol dlatpétov Twv Tpé-
TovTeg ToUTOUG €ilg yivdpeva, dv elvar Suvatéy.
OUrows Exopev .. Bid 1O KAdoua
24 Ba-t- 2 24 Ba-}- - &

ToUro ebpédn, dgol mpdTov of dpor ToU dofévros ETpdmnoav
els ydpeva kal dxohoUBuws of Spor ToU TpoKUYavTos iooduvduoy
KAGouaTos Sinpébnoav Sid ToU koivol SixipéTou TGV Spwov Tou
fitol pé 1O a+ 3.

§ 87. *Avéywyov Myetar #v Khdoua, ToU Smroiou of Spol Bev
Exouv kowov Tapdyovta kol Emopéveos Siv &mhorroteitar. ‘O ka-
vy ko’ ov Tpémetan dAyePpikdv KAdoua el &vdrywyov foyver xai
81 T& dAyePpikd pnTd KAdopoTa Kal TPOs eUkoAiav ypnoipoTor-
giTon & pk.B. TGV Spwv Tou, EK&oToU ToUTwv TPETTOpEVOU Els yi-
vopevov Tapaydvtwy (&v elvon Suverrdy ). OUrws &xopev .y

2[2 2. 2R 2
‘égb@;’; = gf%ﬁﬁ;; = %:32 (hk.8. elvan & 2aP2y).
"Emrions epioxopev
at 1

2] =~ 1 .
22;&= (ua(zflh)}_ e + O BB, el 16 a—1).

"Emrions eYplokopev 811
(xtefp* _ (xtoatp): (x+o-p) _ xta-p
(x+Py—a? "~ (x+0a+P)- xFP-a)  x+P-a
(M8, & x+afP).

"Aoxnoig
152. N& tpamolv €ls dvdywyo T& kidopore :
o) 1602B gy Hatpry? y dox2y o\ 9Bxy—24y2
1Bap? 9apEy V) a5yt ) T 3axy
iy st W X2y .\ X4—6561 : apy 4 9Py—5y?
U = o) G 8 S ") 3aBsp-+ 18PEP—10y8p
gty 20 LR MG, 20T R400/paAs S
ay -+ 2px+ 2ax+ By =) =) T (@P) (@) " By) (P
o'y X(O—B)*+ 40P+ p(at )2 X2 2024 2+ 1
a(a—B)+ 2ap+ B(at B) Lo o Py

§ 88. Awx va Tpépeopev eig ioobUvapd Twv dudvupa dAye-
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Ppikd pnTd KAdopaTa, Epyaloueda dmws kai S T& ap1BunTika KAA-
OHoTa.

g3 Al Ao m e g g oy o Y

OTWoQV T.X. T KAGOUOTS -~ 55’ 4P’ T8oTR

TapovopaoT@dy elvea 1O 3%2%a% PR AwcipoUvtes alTd 81 Ekd-
OTOU TGV TTAPOVORXCTEOY EUPITKOPEY kot geipav 6aP?, 4o, OB, 2.

Edv TToAACTAQOI&GWUEY Tous Opous EkaoTou T&dv  BobévTwy
KAQop&TwY KaTd oeipdy &m T TAiKa TaUTa, eUpiokopev ( igodu-
vapa TGV SofivTwy ) T& Spdvuua KAGOPOTX

6ch" 46‘1[32 97|3'_ ; 2 all
36(:1[}3 36a? ﬂ" 36a2p? 36a2p3
“EoTwoav T& KAGoHOT
1 5 9

(T3P 3apt B B 20p+BH)(e—P)  S(et-20p+p)
Tpe*rrouev TOUS TTPOVOUAOTAS TOUTWY els ywoueva Kol Eyouey,
dvri TéV SobévTwv KhaoudTwy, T& EEfS jooBUvapd Twv dvTioTol-
Xws ;
1 5 == ’ et} 5
iGrpy B@iPEGp)  SEPY (eg
To tx.r. TouTtwv elvan 8:-5(a+PB)(a—P)?. Ta mmhika ToUTwy
B ixdoTou THY TapovopaoT®dy Elval KaTa CEIpav 2.5(a—Pp)?,
5(a+P)(a—P), 8(a+P). ToramAaci&lovtes  ToUs Spous TGV
drvco'répco Khoopdrwy (2) i T TnAlka oUTa dvTioTolyws, eupi-
oxopev TA loodUvapa Ty SobévTemv KAQTUOTGWV
2.5(a-p)® 5.5(a+P)(e—P) S 8a P
8.5(c+ B)¥(a—P)? 8.5(a+P)*(a- By 58(atp)(oc—p)

"AoxmnolLg

153. Na& Tparrouy els ducwupa Ta kareb KAQOUOTA PE KOIVOV TTpOVOUaT TNV

1 Lxr. TGOV Tapovopac Ty T@v Bobtvrev .

f 1 l l l B‘) _7%._; ”7”4_' —pv, ,iég_,
ol e T g e Tyt Byt Oxiyt 24ty
a? = s
%) (x3—4)(x (x—} F2)(x+ l) x2—4x+3
x2 X

el plap+ u"") p*(c!*—uu) (cx?fu_"—)'
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2. IEPI TQN NAPAZTAXEQN % KAI %—

§ 89. KabBoxs eiouev eis T& mponyoupeve, &v TUXT V& Eye-
wev Biatpeov ol 0: 0, 10 mnAikov elvon &dpioTov, SnAadn T -
Alkov SUvaTan va elval oloodnimoTe oYeTIKSS dp1BUds, EoTw o, S1oTI
a-0= 0. Ak ToUr0, STaw Kai of SUo Spor p1ToU KAGOUATOS Ac-
Pavouv v Tipnv 0 &’ dplouévas Tipds TG YPAUUATWY  Twv, 1,
Tipn ToU KAdouaTos Sidk TS Tiuds ToUTos Bewpeitan, 611 elvan &6~
ploTog.

"Eote mx. TO KAdopa x\:z "Av Bowpev el alTO X = a &0-

Z_g2 0

y a : - . ; x2—a2
PIOKOPEV G A Y A& ToUTo N TAPACTOOIS = oTavV X = q,

TapoudialeTan s &dpioTos Sid THY Tiufv o ToU x.

e o o " s 5 x2—a?
Mopoarnpoluey Spews, 6T, &v elvan 16 x = «, Exopev =

=X+ o xal & es ToUto TEHH x =g, Eyopev  £Eorydpevov
0 3

5 H edpefeioa alrrd) Tipd) 2 elvan kai 1y (&AnBs) Ti-

20 kai &y1
\ ~ ‘ FEOY o \ ~ “ ;
UM ToU kAdopaTos g 0TV X = o Ak TalTa, &Tav ouuPaiv
) ’ > \ ] 1 O I} -
PNTOV év yéver dAyePpikodv KAGoUx v yiveton - B1& Tvar Sobeioaw

TPV ypduuatds Tou, fvar elpwpey THY dANGH TIuAY Tou, &vTika-
BioTduey ™y Tipnv ToU YpaupoTos els TO TpokUrTov €K ToU So-
Bevros peTa THY &mAomoinoy Tév Spwv Tou. 'Eqv kal els 1O 1rpo-
KUmrTov  KAGOUX  TTOpOUTI&ETON  TTOPOUOIOY  paivduEVOY, tpyals-
peba xod &’ alrol Suoicos.
a*—3a?+3a—1
a?—4a?+-50-2'
mapaTnpolUuev, 611 of Spoi ToUTou, STav o = 1, Aappavouv  Exo-
oTos Thv Ty 0. "AAAG kad & ToUTou Siakpivopey, dTi ol &v Aoy
Spor Biaipolvtan Bi&k Tol a—1, (&pol, dtav a = 1, undevilovran ).
Alcupolpev Aormdv ékooTtov TGV Spwv Tou wE o — 1 kal ed-
u2—2a+l‘
a—3a+2
Folpev, &1 kai ToUTou of 8por Exouv THY TiuAy 0 EkaaTos, &Tav a- 1.
Kai Tourtou of &poi Sicnpolvran 81k ToU a— 1, kai EkTeAOUVTES T

"Av BEAcopey Ty Tiphy LY. Bk T otav a =1,

pioxopev TS lgoBUvapov kA&opa ToU SobevTog Maparn-
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Siauptoeis el EkaoTov TGOV Opwvy, EUPICKOUEV 70 ioodUvapov kKAdoua
a—1
a—2

L 0 3 o3 .
Ottopev els ToUro o= 1 xai eUpioKOpEV ;—, =0. AU elvan 1)

&Anbns Tip ToU Sobévros kAdouoTos, STav o= l.

‘Orav Epyaloueda o €ls T& Trpomyoupeva TrapadelyuaTa kol
eUpiokopev, &vti ToU SobévTos KAGopaTos, {oo8Uvapodv Tou, Bi1d TO
brroiov Bev Umdpyel Bia TAg BECOPOVHEVAS TIUAS TGV YpaupdTwy, &o-
pPloTOs TR ToUToU, TOTE Aéyouev OTI aipopev THv dopiatiav TOU
SoBévTos KAGOUOTOS.

“Av Bobtv &AyePpikdy KAGOUX Bév elven pnTdv, TOTE Bév Eyouev
Sopiopévor STTAOUY Kavova Bidt v& &pwhey Thv dopioTiav Tou. "AMAG
ouvnfws émbicokopey ( &v elvan SuvaTdy ) va elpwpev icodlvapov
KA&opa ToU Bobévtos pE  pTTOV TTapovopac TV kai  va émiTu-

a—5

xeopev duofws Thy &moPoAnv TS doproTias. TI. x. i 2" &Trou
« = 5, hopPdver Ty &bépioTov. MMoMomAaoialopey AoiTrdov  ToUs
pous ToU KAdoparos m Voa—1 + 2, 6Te AauPavouev Thv loobiva-
Hov TapdoTacty ToU Bobévros.

(ft__s)(L____M = Va—14-2. AUmn, dtav a = 5, AapBdvel THY TiufHv
a—5
i omola elvan kai ( &Andhs ) T kal ToU SofévTos KAGOUQTOS,

Stav o = 5.

§ 90. ‘H mapdoTaois Ja-1+2 AfyeTan ouluyhg TS l/q__l:z

"Ev yéver 5Uo Sidovupar AbyovTal suluyd, &tav ol TpdTol Opot
iy elven foor, of B Belrepor &vifeTor SnAadn STav elvon Tis
popefis A + B kai A—B. R ye ]

My. of —p+Ypr—day xai —P—|/piday elvar ouluyf Siwovwpa 1
ouluyeis TApaOTAOEIS.

§ = A 9xd &

§ 91. "Eotw Om1 (nTEiTCN f Tiuf 10 KA&oUaTOS Y\:?.’ &Taw

x = 2. "Av &UTIKQTAOTHOWHEY gl aUTd, TO X M TO 2, eUpiokouev
923 98 T2

) TG Gl
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"Ex TouTou mapaTnpoUpe, 61 évioTe ) Tiun dAyePpixol prTod
KAGopaTos Si& Tiva Gobeloav Tiuny ypdupoTds Tivos AappPdvel pop-
PNV KAdopaTos pév, SAA’ Exovtos TrapovopacTiy 1O 0 Kol &p1Bun-
TV ©plopévor Tiva &piBuov = 0.

‘Ev yéver foTwo, 6T1 1) Tiuh KA&opaTds Tivos elvan A -g-, oTrov

a mapioTavel &piBudy Tiva dpiouévov (5= 0). Eis Thv mepitTooy
otV Aéyopev 8T :

3 7 o 3 H i 2 ~ e \ ~ o
H napdoracig o ovdep.iav Exel Evvoray 7 8L # TIwY] ToD o

elvar dmoAiTtwg peyodutépa mavtdg &piBuod Oetixod ( boov-
bvmote peydirov ).

v ow v O ' 2. ’ > ’ 3 '
Kai &1 pév -y Bev Exel kaupiaw Evvolay, paiveTan ék ToUTou :

oudels &pibuos Umdpyel, SoTis ToAAaTAacialépevos dmi 0 SUvartan
v& Swom ywopevov T o, &pol To 0 érri olovBrimoTe &piBudy TroA-
AamrAaoialopevoy 8iSer ywdpevov 0.

'E€ &Mou Suws, &v & mapovopaoThs £vds KAGOUATOS éyovTos
apunThy Gplopévov o % 0 fAorTtolTon, TéTE TO KAGOHa auf&veTan

a x
0,001 0,0001 = 10000a

elvon 88 1O Seltepov ToUTO peyoUTepov ToU Trponyoupévou Tou,
€3 & TapovopaoTns ToUTou elvon pikpdTepos ToU Trponyoupévou
Tou.

Olrrws, 6oov & TapovopaoTs EAQTTOVET Kard TAnoGle va
yivn 0, Téoov 1) Tipn ToU KAGouaTos YiveTal &TOAUTWS HEYQAUTEPQ
kai Tefver v UTrepPi) wavTa BeTikdv &pibudv. "Av oupBaivn TolTo Sia
e
o
dpvnTikoy &reipov, ko’ Soov elvar 6 a Y 0 f) 16 & (0. Tod Betikdy il
&punTIKOY &TEIpOV TTAPIOTAVOUEY pE TO GUpPoAor oo ( BeTikov
f| &pvnTikdv &eipov ).

Ak Tolro mdvToTe €ig micav Sixipeaiy UntoBétopev ToV Si-
alpétnv Sidepogov tat O.

dmoAUTes. OUtw Tr.y. TO = 1000, ¢véd TO

. ; ; 5 TP 1ar o L e 2
TO —, TOTE Atyopev, OT1 T o Teivel elg 1O Bemikov &mmeipov fy s TO

"Aoxvnotig

154, N& ebpeBolv aif Tai Tdv kaTwh KAaopdTwy Sia Tag anueoupivas Ti-
HGS TOV ypappdTwy.
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o o

3. P% 44 Xx2i_q2

W X342 ) at )
a’) TR O,B)wg_uz, dTav @ = q, }') o STav X = o
i as—Pe o (x4 2ax4a?)(x—a) . -
by s Bavena ¥y S S S
at') i Y s, e éTav X 15 1) sigh 1 &Tav a= |
vV X=qQ, 3 > =
x—a,' 7% % G x2-2x+1"° : az—-1"' !

3
Yo Vc:—ﬁ +- Vai—.pé
Vor—p2+ a? (a-P),

, &Tav a=p.

8

3. [IPOZOEZIE KAI A®AIPESIZ AATEBPIKQN ITAPAXTAZEQN

§ 92. ‘O kavoov Tiis Tpoobéoews Kal dpaipioecs ap1funTikGY
ShyePpikidv KhaoudTwv loxUe kol Sik Ty mpoodeory Kol dpaipeaiv
pPNTOY GAYERPIKGY KAGOHATOV.

“Av T& Sobévta pnTd v yéver kKAdouara elvan ETepdvupa, TpE-
Topey alTd els Spcovupa pE TO EK.TT. TV TapovopasT@y ( dgol
Tpéweopey ToUTous €is yivopeva ) kai droroubug ¢xTeEAOUpEY THYV TTPOOC-
Beo1v, Smes kal els ToUs KAGOHOTIKOUS &p1Bpous.

"Eotw Y., 6Tt [nToluev TO &bpoiona ig%ﬁ-gzlgg-f
2(4@- o982
4az—9p2
(2a4-3B) (2a—3p). T& mnAika ToUToU 51’ EKAOTOU TGV TOPOVOUA-
oTéY elvon kaTd oepdv 2o + 3B, 20-3p xai 1. MoAAamAaoi&lo-
MEV ToUs Opous EKGOTOU KAGOUTOS gl T& mnAlka oUT& dvTioToi-

¥ws kal eUplokouey
Qai3py (a3pp 24 +9) _ (2at 3)24 (2a—3p) 2+ 2(4at+ 9P2).
4a? 0B 4a2-0P% ' 4a2-9P? da?-0p?

Toé Exkr. TV TrapovoucoTdy elvor 1O 4o — 9B*

’AocxNoELg

155. No& ebpefiouy T& forydpevar Tév kaTwbt mpdbecov kal ol Tipai odT@W,
kaBoos kol TGV SiBopéveov, ik TAS aTUEIOUpEVDS TINGS TAW ypauu&Tov.

2 4 2(5x+12) el
0 2x+5+3x+17 @x+5)Gx+17) e Xex %
£ = xy ﬂY O = = -1 =2,
B e RS e T gk Bl ¥
1-2x 14+x 1

") 3oty o) T 61y e ot
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5) cx-_‘ cxy Loyt Fop 28 3
R G A e A - T
ik )

s .ﬂ’s+_"‘ by

O By \3.‘{__"!43'
X rele) Lo =Gt | it

Go+x)—Ay? | (x 240wt T xfw ’
SIS R S

X—y X4y # X?_'I\P" {“W'z_x-z
e T D W . W Y
Vap s 7 (anpp)
156. 'Eav Glowuev o(x) = x+2, w(x)==x%42x+4, y(x)= x-2 xai
—ya_ o ntaala) TRIEITdat P
w(x)=—=x2-2x-44, Seffore &1 elvon ¢(x)-w(x)~v(x)-'ky(x) = 16

4. IOAAATIAAZIAZMOZ KAI ATAIPEZIE AATEBPIKON KAAEZMATON

§ 93. ‘O kaveov ToU ToMamAacioopol GAYEPpIKGY  KAaoud-
Tov foxUel kal &1 Ta pnTd SAyePpikd KAdopata. OUtw Y.
12x%  l4w?p  12x%y-14w?p  12:14x%yw?p  8xw
Twe? 3xy? Top23xy? — Twe-3xy?  yep

Eyouev

MaparnpnTéov, &1 els ywdpevor KhaopdTwv Suvdueda v &
TAoTo10UpEY TOV &pifunTnv Evds TGV TaparydvTwy, pé TOV Trapovo-
paoTny £vos EE alrTv Tpd THis ékTeAéoecs TR Tp&Eews TolU TroAAa-
TAaciaopol, &v ToUTo elvan Suvatdy ( TpémrovTes Tpds eUkoAiay Tols
Opous TGV KAaoudTwy els ywopeva ). TLy. elvan

aﬁ_ o=x \ a_-_fi

a—X of-Lod ol x®
x(q+x) a?(a—x)? x(cx+x)_ o?(a—x)(a—x) a(o—x)
afa—x) (afx)®  ala—x) xEHafx)(atx) X (a4-x)

’Etrions

‘O xavwv Sicpéoews dpiBpol Bi1d Khaouartikol &piBuol ioyUer
ki Bix T Bicipeoiv dAyePpixiis TapaoTéoiws 81 &AyePpikol pn-
ToU KAdouaros €v yéve. Oftw Y. TO

122 3B 120 10 12002 40a
B 10 T BT 3aPRT 3apt T pe
To  15©4P) . S5(+8) _15(a+p) ll@p) _ 3~
22(c—p)  11(c—p)  22(c=P) S5(x+P)* 2(x+P)
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'Aoxfoetg xai npofAfparta

‘Opas mpwTn. 157. N& eupeBoly Ta Eforydpever :

3 ax+ay  yXI-yy? 3x2-Ooxy+3y? | xtoy?
a B") 61 ot
YX-yy  Px+py X+ (=)
s i S .S AL A W 2T 2y
e e R S

; ay+Py+ab4psy [ ay—Py+ad—psy . a®+2aB ap—2p2
it (“Y* Py—abd +pd ) ( ay+ By—ob—ps ) Ly

a?dp? al-4pt
s (uh%) a2xitaPx?  ax

) (cx+1+ —1—) -(o:—1+ %) GESLU

(o4 25 () ahs) (7o)

‘Opéds SeuTépa 158 "Exer ms 5A Bpx. 'Ex toutwv Egodeder mpdrov

oxt1  az-p2

16 TplTov, EmaiTa TO ERPSopov kal TEAOS T i ToU &pxixou Trooou. éoa Tou é-
HElVay ;

- 3 .

159. *Exer 15 p— 1 Bporyuss kai tEobever TO TETGpTOV QUTEY kal — Tou

Umodoitrou. Tldéoa ToU Epeivav ;

160. "Exer Tis o Bpaypds xal EEobever pddTov 90 Spoay. kal EmETa T —z
ToU UtroAoimou. TTdoai Bpy. Tou uévouv ;

161. "Exer Tis y Spaypds kal xdver mpidTov T& Suo EPSopa oiTdV, EmEITa
T& BYo mépTa ToU Umohoimou kai 1 poyurv. Moo Spayual ToU Euewvav

162. *Amd plav PpUony Tpéxouv 7 Ok. Uaros els 56. "Amo &AAnw 9 O, eis 45
MMocar dkdbes & Tpéfouv kal ik TédY BUo, t&v # piv TP Tpéxn, £m 16, 1) B¢
&N dvory8ii 25 PpabuTepov, xheloouv Bt ouyypoves ;

‘Opds Tpitn. 163. N& evpefoiv & Eoaydpeva ThV k&Twbh Trpafewy
kad ol Tipal adrdy, kabls kal TV Sidopévwy B1&x Tds omueoupivas TIPGS TWV Ypap-
HETWY Teov.

5 I2xy2 | 8x2y 5 120 31:(&2 STav X = \P=1.u=2; p=y=3,
Ta®p  25apt P Syspe 10y

; a 9ye 12a2p |
Yok (02: —ﬂ—-)r 8") 28(1“5 ( 7ye 5 4&*)/)! drav a=P=y= -3,

. o ratl ; p at—pt
9w (F ) ™ () emare)
) a?ax- —ay Xy aZ—ax ropXy

at—ax— cn.p—‘ Xy Calt cx\—cnp—xq;

otav a=1, x=y=3,
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X X2 4
Y at BS = y B"" B a ;3 2
@)[ :‘_Cl“ '73(;;3 i = a!)f') (D - G)r
X—a X+a 1 ] ] 1
g {(uay (onzjz}:[(x T w—t T frmay )’
. L 20
') (ctc:-.?ﬁ f quB) : orﬂjlﬁ‘-’

OQuas TeTdpTn. 164: *Exal 15 o Spayuds. To Troodv TouTo alfdve
KOT& TO TEépTTTOV aUTou. 'EfoBeler Ta 0,25 TéHv dowv oUTes Exel kal avfdver doa
Tou pévouy katd T& 0,5 abtiov. Tléoo Exer els TO THAOS ;

165. "Exeov Tis a Spaypds, Tas avfver katd Ta 0,25 altdy "EfoBever fmreiTa
5.000 Bparyuds kal T& Umoheipbiv alfdver katd T& 0,25 aUTol, ¢Eobever 68 Td-
A 5.000 Sparypds. Tléoas Spayuds Exer els 7o TéAOS ;

166, Xwpixds Tig Epepev el TNy dyopdv 16a+ 30 abyd Tpos TTdAnow. Ev
poToIs EMWANoE T& 0,5 Tév Sowy épepe Kkal fu auyov Em mAbov: Emaita éx ToU
UtreAoimou T& 0,5 kal Ardun v alydr. ‘Ouoiws Emdinoe kel Si1& TpiTNV Kol Te-
TapTny gopdv. Tdoa alyd Tol Epewvav els To TéAos :

5. ZYNOETA KAAXMATA

§ 94. AoBiv xAdopa Aéyetan ovvBerov, E&v TouhdyiaTov i
TV Spwy Tou bév elvan dképaios dpiBuds T dxepada AAyePpikn Topd-
oTaols. “AmAoUv Aéyetcan Ev KA&opa, STav SEv elvan oUvBeTtov.

OUTw T6 KA&oua 47%%1 elvar oUvbetov, 516TI & TapovouaoThsg

4y
auTou elvar KAaopaTikh TapdoTaots.
Emaid) mav xAdopa elvon mmAikov THg Sixipéoews ToU dpibun-

ToU 81 ToU TapovopaoTol Tou, EmeTon STI ExOuEV

s L o dx—=l 1 4y 12xy
T it gt o e s
4y

Ev yéver :
"Iva xAd@opa olvBerov xataorThowpev dmAodv, &pxel vé
dratpéowpev tov dplBuntiv Tov S1d Tol mapovopaoTod Tou.

ZUVTOUMTEPOS TPOTIOS BIX VA KATAOTHTWHEY cmvﬁe-rov TI KAG-
opa amAoUv elval 6 EEfs :
EUpioxopey 10 ¢k, T@V TapovopaoTdy TEY KAaopdTwy Tol
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apilunToU Kai ToU TIapOVOUaOTOU TOU BobévTos KAGOUQTOS Kol E1r
aUTd ToAAaTAaoidlopey Tous Suo Spous ToU BofévTos KAGTUATOS
a a

—X
*EoTw ). TO KAGopa o= FT2 T k. TOV o—X kai o+ X
X

= o

elval TO ylvopevov auT®V (r.:t x)(a+ x). ToAAamAaoialovTes ToUs

Bpous ToU 50BEVTos KAGOUXTOS ¢ TS ywouevov ToUTo, sUpiokouev
afa+x)—a(ax—x) a*+ax— —a®-+axX _ha\ iy

X(a+ X)+ (0—X)xX  ox-4-X2tax—x* " 2ax

'AcxfoeELg

167. N& Tpamouv els &mA& T& k&Twbl kAdopaTa kai va eUpebolv oi Tipai

Twy 51 TAS ONUEOUPEvas TIHGAS TV YPOMHETEV.

) a- N1

:. T :J :) v o , ETE 5 % =1

a’) e p" v Y 5B, | ) o
1 Ht-v a+-p X

8xw
it 3(\J\|4)—-————

Ly ot Ve e Ve I

168. N& amhomomfoly Ta KAGopATA.

1— (xippe) # i) R e A
(1) -yie? g, e VronricB3
poDixge YD T T
(xw — wy)i-1 i W w
169. 'Eav e
(x) —oly)

( _\_l = = = J
2 R IOk T ew ey

MNepiAnyig nepiexopévwy Kegahaiou |l
‘Oplopog aAyepinig mapa- Zopfora : V pilikév, = TauTo-

otdoews (dkepaic, KAQOPATIKT, — TTTOS 7| iooBuvapias dAyePprkddv
pNTY, GPPTTOS TAPETTATIS). TAPAOTATEG V.
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‘looBUvapol TapacTaoes. ‘Opiouds TaUTOTNTOS THPATTACEWY
a+pP=p+ a
o' 420+ pr=(a+P)*
(ai TauTéTNTES dANBeUouY B’ olaoBiToTE TIRGS TMOV YpaupdTwY Twy).

"ApiBunTikn Tipn dAyePpikiis TapaoTdaews.

‘Opiopds novewwipou, Siwvipou, ToAvwwipou ( &iképaiov, KA
OUOTIKOV, PITOV, GPENTOV LOVGVUROV T TTOAUGWUILOY ).

"ApBunTikOS  OUVTEAETTTS  MOVWWUNOU, CUVTEAECTT)S  HOVCOVU-
Hou, s Tpds YpAaUUa Tou fi ds Tpds yivouevoy TAPAYOVTWY Tou.

"Oporla poveovupa  ( &vrifeTa povcovupa ). "Avaywyn Suoiwv
povewwUpwy. Al 4 mpé&eis pé povdovuua.

Bafiuds dwxepadou troAucvipou Tpds Ev 1 TTEpiUUDTEpG Ypéu-
waTd Tou. ‘Opoyevés diépaiov TToAUVUPOY, G5 TS YpdupaTd Tou,

‘Opoyevis Y POHHIKO V. AlaTeTorypévor  dxépaiov  TroAuchvupov
kaTd T4 dvioVoas ) karioUoas Suvdpels YPOUUATWY Tou. *Avnypé-
vov ( &képaiov ) TroAudvupov.

Al 4 mpdleis p¢ (&képoua ) ToAUdVUPG Kad povdvupa f i
TTOAV VUPQL,

Al mpders omnpilovran émi @Y Tpd€ecov ki 1BioThTLY TV
SAyePpikédv dbpoiopdToov.

Alaipeots  ( dkepadou ) ToAuwwipou 81 &Aou SioTeTary pévou
dpoiws. EUpioxopey Tév o Spov Tol mnAikou &k T Biaupéoews ToU
a’ dpou ToU Brpetéou 1 Tol a Spou ToU SicupéTou. Elipeais Tév
Aormréov Spwv ToU TmAlkou peTd TOV o Spov.

Zxtois Biaupettou, SrapéTou, TnAlkou kai UtroAoiTrou. Zyéols
Utrodoimou kal Bicupétou, dx Tpds TOV Pabudy Toov.

"AEoonpeiwrol TavtéTnTeEg

D) (@£B)* = o*+ 20p+-p2
2) (atPp)'=o’+3aP4-30B4-p?
3) (x+o)(x+p) = x*+(a+B)x+op
4) (x+a)(xX+P)(x+y) = x*+ (a+P+y)x*+ (aP+oy+By)x +-aPy
5) (X*+42)(a+B2)—(ax+ Py) = (ay—Px)?
6) (x*+y ) (a+ P y?)— (ax+ Py-+yo)i=
=(ap—Bx)*+ (Bw—yy)*+ (yx—aw)?
Al 8Uo Tedeutodan Aéyovran TouTtdTTES TOU Lagrange.
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Yréhowrov U Brapéoews Tolvwwipou  TT(x) : (xta) elvan

v=TI(Fa)
‘Yréhoimrov U Slouptoews  moAvwvUpou  TI(x) : (ax+p) elvan
v=ni(+ £)
MnAikov (Tr) Sixipeoews
(x4 —a# ) 1 (x—a) =xP—! oM fo?x¥ I L ot
MnAikov (1) Bionpéoews
(X2 4ov 1Y) : (xig):x” Tox?v—14-... 4o

Tpomn dxepadas GAYePpIKTS TapaoTOEwWS €ls y1wovevov Tapa-
yovTov (Sidkpiols EvvEa TEPITTTOEWY).

‘Opiopds prrou dAyePpikot kKAdouaTos (Hé 6pous &hyePpikas
TQPATTACES ).

MapaoTdoes, TGOV OToiwy fi TN TrapoudialeTal, ws &OPIoTOS

»

0
VA VB ki VA-VB.

‘Opiopds ouvBéTou KAGOPQTOS, &TTAOTIOIN OIS aUToU.

Apots Tiis doploTias. ZUCUYELS mapaoTaoels A+ B kad A-B
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KEGDAAAION Il

A’. EEIZQIEIZ TIPQTOY BAOMQOY ME ENA ATNQXITON
1. OPIZMOI KAI IAIOTHTEZ TQN EEIZQIEQN *

§ 95. "Eotw 6m Exouev v lodTa 3x = 15. Taparnpoluey
6T, 8Tav TO X yivn 5, ) lodtns EmeAnBeleton. Tlpdypam, Stav
x=5, elvan 3 -5 = 15, fivo1 15 = 15. A &oav EAANY Tipfy Tol x
N &v Adyw {odtns 5tv 5idel dpifuovs foous, fitor &v dAnbeder. O-
uotws Taparnpoluey, 611 1) 3x=12 dAnfevel Si& pdvny THY Tiufy
x=4. "Edv £§ &AMov &g Ty fodTnTa o + P = P + a dvTikaTaoTh-
owuey TO o Kad P 81" olcwvdrimoTe dp1Bpddy Y. P a= lxad p=3 §
He =15 kol P =-7, mopatnpoluey 811 mpokUTrToUY dpiBuoi iool
(xvnc—ro:xoog, fitol 4 =4 &g v TPdTNY TEpiTTT@OLY Kol —2 =-2
els TNy Beutépav TrepitrTeociv. “Ek ToUTou ouvdryouev, &1 Utrépyouv
00T Tes AhyePpikddy TapxoTdotwy, of Omoic EmraAnfedovrTon pé-
vov, éTav TO ypduua ) dpiopéva ypdupatd Twv AdBouv &puodics
TGS kol &AAan, ai &trolan dAnBevouy Sid Tdoas Tas TidS TV Ypap-
udrwv Towv. Tas TpddTas koAoUpey EEtowaels Tas B8 GAAas TavTtéd-
Tag. SoTE

‘EEiocwotg Aéyetar ¥ lodtng, ¥ omoia dinbeder pévov, dravév
Yeappa | dpopéva ypdppata adrtiic AdPouv dppodiag Tiwdg

KedoUpev dyvioTtous efiowoews & ypduuatd Tng, T& omrola
Tepémer v& AdPouv dpiopévas Tipds, Sk va &Andeln alTn.

§ 96. Tipai TV &yvwoTwy Aéyovta ol &pibuoi (| ai Tood-
nTes), of omolor &vrikaboTdVTES ToUs dryvidoTous émanBevouv
™y £flowoy Myovrar 8 aUron kai plfar avris. Tuvhfuws mTopi-
oTdvopey Tous dyvioTous Eflodoews Pt TEAsUTOIY YpaupaTa ToU
d?\q)@l’]'rou X Y, 0 KTA

* 'H ypfiors thiomoews mpadTou BabBuol pé Eva dyvwoTtov éupaviletan T
TpéiTov els TO PiPAlov ToU AlyumTiou Ahmes &AA& pdvov pé Tapadeiypara. ‘H
tmoTnpovikn Siaubppwais Tou {nTiuatos SgefAeTan els Tov “EAAnva Atépavrov
kal Tov “Hpwva (lov aldva w.X.).
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Avoig B¢ tfiothoews Adyeton 1) e0pEcts Tdv ptlév e,

§ 97. Avo é€iocoeis AbyovTal i6o8Uvapot, eav Exouv 105 aUTOS
pilas, Aol iy maoa pila THs o éfiowoews v pile kol 7ijs P’
kol Tréoa Thg B oelvan kad TS a’.

Al Exorepwbey ToU onuelov TR {edTNTOS TOPACTACEIS AfyovTal
wérn aUTfs (TpdToV Kai BEUTEPOV). "ExacTov pédos Stodasug el-
ven év yevel dbpolopa TpocfeTéwv, EKXTTOS Tév Oolwy AéyeTan Gpog

Ths E§10woEws.

§ 98. ’Eficwois Tis AfyeTal &pBpiTua pév, Eqv oUBels TV
Bpov TNs TEPIEYT) YPAMHATA EKTOS TRV Ay vaoTWY, éYYpPapLpaTog
8¢ t&v Bty oupPaivy ToUTto. OUTws f 8x 1 12x=3-4x elvar &piBun-
Ty, @ 7 3x—Ha=8p+2 elvon &yypauuaTos.

§ 99. Mix t§iowaors heyeTal axepaia, &v ol Spol s elval Tapa-
oTaoEls Aképaia, § TPOS TOUS dyvaoTous Tns, kabds . 0
al a—px—2px =vy.

Khaopotno Afyetal pia ¢fiowots, &v ToUAGYIoTOV gl TGV
Spoov TS Elvanl KAQOUATIK TApEOTACIS, WS TPOS TOUS Gy VWO TOUS
™s, T.X- N ‘(3 i X_i] AEE =)

Pny uév Aéyetan upia egiowars, &v oUBeis TGV Opwv Tns £Xn
pilav ¢l TéY dyvdoTwy Tns. "AppNTos B¢, &v &tv elvan pnTi, WY,

f YV x242 = 6 lven &ppnTos.

§ 100. © d&modeifopev v E€fs iBoTnTa T&Y EfiowoEcy :
*Eav eig ta Svo nédy EErowoewg npoabicwpev (7] dpaipéow-
ev) ThY adTHY mosTTA, TPOXVTTEL éEiowaoig iooddvapog.
Mpdypott éote Y. M ¢tiowors 8x—=32. (1)
Edv els Ta péAn ouTfs Tpooféowpey Ty, TOV 6, TIPOKUTTTEL
f Bx+6=324-6 (2), i omoia elvan igobUvapos pe v (1).
Mom (1) Exer TV pilav 4, Eradih elver 8+ 4=132 (1'). AN\ &v
els Tous Toous TouTous &piBuous Tpoafécwpey TOV 6, TPOKUTITOUY
&piBuoi foor 8:4+4+6=3246 (2). Oftouev els Ty (2) x=4 «xai e0-
prokopev éx pév Tol o pédous 8416, &k &¢ ToU P’ 324-6.
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ANAG T Eorydpeva cuTd elvan oo, s eiBopsy (2'). "Apa # pila
4 tiis (1) slvon xai Tiis (2). Kai dvmotpdpws. ‘H (2) éxer mhv pidav
4, Bi6m Stay TeBH x = 4 €5 aUTAY, eUpioxouey 8-44-6=32-46 (2').
"Av 8¢ &mrd Tous foous alTovs dpifpous deaipécwpey TOU 6, £y opev
84=32 (1'). ©éropev els Thv (1) TV pilav THs (2) x=4 Kai -
piokopev éx pev ToU a’ pélous tns 8-4, ék ¢ ToU B 32. AAN alTol of
&piBuoi elvan ool (1'). "Hror ) pifa Tis éfiocoews (2) elvan pila
kod THs (1). ‘Opoics amodeikvieten 1 1816Tns kai Bi&x maoav ¢Ei-
owoly, @ kai STav TpooTifeTal TapdoTacts Tepiyouoa TOV &y veo-
oToV.

§ 101. Mertacopa 6pov amo To €v mélog Tijg EEloioews eic
Té dAAo.

“Eotw 1 éflowols x—P=a.

‘Edw els Ta péAn alriis mwpooBéowpsy ToHV B, AapPévousy ThH
loo8Uvapov Eficwaiv Tfis Sobeions x—P4P=atp f x=a+p. To
aUTo Earyduevoy TpokUTITEL Kad £&v els ThHv Sobeloav Eflowoiv peTa-
pépwpey TO —B €k ToU o pérous eis 16 B’ pé 16 &vTifeTdv Tou Tpo-
onuov. ‘Opoiws éx Tijs E6lowoews x+PB=a AapPdvopey x=a—B, &v
ueTagépwuey 1O P oels TO B' péhos pE dvrifeTtov alTtol Tpdonuov.
"Apa :

a'). Eig nécav éEicwoiv Suvapeba vi petapépwpev Spov
Tivd éx 100 évog pélovg eig dAAo e HAAaypévoy TO TPoaLEY Tou.

'Ek  ToUTou EmeTon O

"Av 8pog Tig Vmdpyy elg Ta dbo pédy EElooewg pe TO adTd
npdonpov, duvdpeba va tov mapadeipwpev, dte | mpoxvTToLON
éEiowalg elvar ioodbdvapog mpodg tHv bobeloav.

"Eotw 7 éflowols y — x=a — p. (3)

‘Eav peragépwpey kabéva Spov avTiis els 10 &GAAo péhos Tng pé
&vTifeTov Tpdonuov, elpiokopev @ P—a=x—y 7 x—y=Pp—a. (4)

‘H (4) wpoxUmrter éx THis (3) kai édv dAAGEwpey TO Tpdomuov
kabevos TV Opwv auTiis. “QoTe :

B'). ’Eav &A\AdEwpev ta ofparta maviwy tdv dpwv éEow-
cewg, npoxvnrel ¢Eiowoilg ioobivapog.

TMpogavdys Exouey, 0T 1) Eflowais A=B, dmou T& A, B, apiora-
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vouv T& SUo péAn auTiis, elvon fooBUvapos pe THV A—-B=B-B j
ut Ty A—B=0.

’Ex TV TTponyoupEvmy gmreTon OTL :

¥'). AobBeiong éElowoews Suvaueda va ebpwpev iooddvapov
™ Thg popig A=0, dv petapépwpey xaTaAAAwg 6Aoug
Tobg Bpoug Tic Sobeiong eig TO a péhog Tng xal TAPAGTYTWLEV
adtod pe A.

§ 102. O& d&rodeifwpey Tpa Ty EEfis iBioTnTa TGV Eflocoe-
Wy :

*Edv Tté S0 wédn éElowoewg moAAanAacidowpey 7 Siaipé-
cwpev éni Ty adm)v ( yvweTv ) mosdTa (#0 ), mpoxdimrer
étiocwaolg igoddvapog.

*Eorw .x. 1 tflowos Tx=35 (1). Abyouev &1 z; _—3—35 (2)
elvan {oodUvapos pt thy (1). At 1 pila Ths (1) elvan x=5, emer-
59 Bid x=5 &opev 7-5 = 35 Ofttopev x =5 ¢is Ty (2)

AL AR g b FRar s | ' 5 D
kal eUplokopey &md ptv TO o pEhos Tns —, &mo B ToO BT =
Oi &pifuoi avToi elvai fool, Hi1oT TPOKUTITOUV &Tro Tous igous 7 - 5 kal
35, &poU SicnpeBotv S ToU 3. ‘Emoutveos fi pila x=5 1fis (1) elvau
pila wai Ths (2). ‘AvmioTpdpws Taparnpolpey, STi ) (2) Exm
7.5, 15
3 3
AMAX of 75 kai 35 elvan iool, 816 mwpokUTrToUY &rd ToUs ioous

_%5 xad 3_35' &v TToAAaAcctacfoly émi 3. O0tw kai 1) (1) éxer Thv
pilav x = 5.

‘Ev yével, foTw 1) Eflowois TS popefls A =B 7 ) loodUvapog
attiis A—B=0. "Av ToAAaTAGOIGOWHEY TG PEAN Trg Emri A (#£0).
AapPdvopey THY A (A — B)=0, f omola elven igodUvapos Tiis o-
feions. Aidm wdox pifa TS A—B=0 é&maAnfeler olTriv, &AN
¢rarnBever kai v A (A —B) =0, 8161 A#0 xai A—B = 0. "ANA
kal Taoa pila THis A (A—B) =0, elvon xai Tijs A —B =0, &pol A0,
fror ) pila aurn elvan kad pifa This A=B.

Mapoarnpnréov 611, émadn OTav TOACTAGGIGOWUEY T& -
An t6iocoews ém 0, wpokUtrTer 0 =0, 1 & Bicdpeors ik ToU 0

Thy pilav 5, &iom & TedR) el qUTHY X = 5, eUpioxopev
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elval &bUvaros, Emetan 6T 7 dvwTépw iBi10Tng Stv loyve, &rav &
apifpos, pé TOv OTroiow oAAaAaoiGlopey 1) Bioapoluer T piAn
efiodoews, elvan §) yiveton 0. Ak TodTo, &v & TTOAASTTACO IQOTTIS
N & Siaiptng elvan TapdTTAOIS MEPIEXOUOR YpdupBaTa Sidpopa TQV
ayvwoTwy Tiis Sobeions &fiocioews, 7 TpokUTTTovoa éfiowols El-
vai igoBuvapos pé TN Sofeioav pdvov Sid TAS TIUGS QUTGY T
YpauudTwy, of omolcn 8év pndevifouv Ty map&oTaoiy. Myx. &v &
moAAaTAaCIao TS f) ¢ SicupéTns elvon a—f, Tmpéme va elvan a—p 0
(onueiovopsy alTd kai oUTws o B). Miom, &v elvan a—p+£0, ima-
vepyoueba eis v Tponyoupévny EfsTaoBeioay TEPITT T LY.

"Av 6 moMamiaciaoThs fi & Siupétng elvan TapdoTacts E-
(ouoa Eva Ty TeEploTOTEPOUS &yvooTous Tiis Sofsions EEiochoecas
N TpokUTTouca éficwols Btv elvan TavToTe loodUvapos i e do-
Oeioav. TLy. # éfiowois 3x=4 kai 7 TpokUTTOUCR € TaUTns Wi
TOAAATAGOIOHOY TGV WEAGY Tns &mi (x—2), fitor 1) 3x(x—2) =
=4(x~2) 8tv elven loo8Uvapor, AidTi 1y B’ exel kal v pilav 2 ( ko-
Ocos padvetan, &v Béowuev dvri ToU x TO 2 &g Ctl:ITT']U'), gvid 1 o Btu
™V Exel

‘EE &Mhou, v Exwpey Y. T fiowoy (x45) (x—4) = 0 kai
Bicnpéowper Ta péAN s Si1&k x5, eUpiokoper THY x—4-0, n omola
Sev Exer T pilav x =—5 Tiis Sobeions.

2. ATIAAOI®H TON ITAPONOMAZTQN EZIEQIEQS

§ 103, KohoUpev dmadotphy tév TapovopaaT®v £E10cotws
Ty elpec1y igoBuvdiou Trpds oty Efiocoecs dvey TTPOVOURTTG V.

"Eotw 7 éflowais '3‘7 - xl-ll = x—9.

‘Edv T& BUo foa moMomAacidowpey & TO E.KIT. TSV TTapo-
vopaoT@y 3 xal 11, SnAadh &mi 33 ka GTAOTIOIOWHEY, AcuB&-
vopev v 11x—3x+43-=33x-297. ‘H tEicwois ol elven &mmA-
Accypévn Trapovopaa Ty Kad looBUvapos pe v Sobeioav. *Ev Yével

"Edv Sobeioa EEiowalg eival WAaopatind (pnTh) Suvdpe-
B vi elpwpev {oobbvapdy tne axepalav, ¢av moAhaniaoidow-
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pev ta wédn adTiig éni TO €T, TRV TopOVORASTOV Trg Hal
drAomotfowiLey ToLG 8poug TOV KAUGHATWY.
Mpéyuat, &v Umobéowpey, 11 TO P pdAos wds TowxuTng E51-
otoews elvan TO pndév, Suvdueba va Bigwpey TO o pEAOS QUTTS UTIO
. O : s ’ i y, B
THY HOPTV -, GVTI 5¢ Tfjs Sobelons E§lo0WOEWS V& EXUEY TNV T 0

(1), 8mou A, B elven moAudwwpua dxépaia @5 TROS TOUS Ay VeIoToUS.
"Av 81’ oUBepicy Tipny TéY &yvawaTwy undevilwvtal ouyxpovws TO

Aol B, téte Bid v& elvan = 0, dprel v elvan A=0 (2), & o

(1) ko (2) elvon tgoBUvapor. "Av Spcs Umdpyouy Tipal TEV dry -
oTwy, B fk&oTny TéV Omoiwy: pnbeviletan 16 A xai B, ToTe o
Tipadl abtal EmoAnfevouv Th (2), GAAG BuvaTov v& pi) EraAnBedouy

. i L ; 4o R ; 2.
Ty (1). Admt S1d Tas Tipds aUTas TO - TrapoucialeTal OT1 Exel

Tipny ddploTov Kai 1 GANBNS Tip) Tou SUvaTan v un elven pndév,
"Eorw .. 1) tEiowals : :::_::2 ::;—::g (2). To bk, TdV
TapovopaoT@y  elva (x—5)(x—6)(x—8)(x~9). TloAamAaoiagoves
T péAn Ths E610woews i TO EK.T. kal GrmrAoToioUvTes eUploko-
pev: (x—4)(x—6)(x-8) (x—9)—(x=5)*(x—8) (x—9)—(x—7) (x—5)(x—6)
(x-9)+ (x-8)*(x—5)(x-6)=0, 7 omoia elvan akepaia xal loodUva-
pos pé Trv Sobefoav, Biom Giv Unapyel Tipn toU x émoAnfelovoa
QT kad TV (x—5)(x-6)(x-8)(x—9) = 0.
Mpds ouvTopiav &ia THY amaAcipny TGOV TapovopaoT&Y, &p-
kel v TroAAaTAaoidowpey  kaDiva apifunTny TGV Spwy TR 261-
odgews ¢mi TO TnAikov ToU £.K.T. 81k ToU TapovopaoToU Tol Gpou
ToUTou kai v& TrapoAelycpey Tous TrapovopacTtas. Tly. S Thv
E€lowaty J;. _'2"5'} o g mapatnpoUuey 8Ti EK.T. TGOV Trapo-
vopaoTdy Tns elvan 1o 60 kal 1& 15, 12, 60, 20 elven & dvrioTorya
TnAika ToU G0 Bi& kaBevos TV TrapovopcaTédy 4, 5, 1, 3. Emi T&
TnAlka alTd 8& TOAAGTTAQOIAOWHEY TOUs dvTioToixous &pifunTas
TéY Speov, Xwpis v& AdBwpey UTT Syiv TAfOV TOUS TTapOVOPaOTAS.
Metd Thv ékTéheoiv T&OY TOAaTATIGoU®Y eUpiokopey Ty é§iowoiv
45x—24x+-12-60 = 40.
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§ 104. KahoUuev Pobuov £Siowoecws Tiis popefis A =0, Tijs
odtrolas TO TrpddToV péAos elvan (dxéparov dvnypévov ) TroAuddvupoy,
Tepiéyov Eva fj TeplogoTépous dyvwaoTous, Tov Pabudy Tol ToAuw-
Wpou ToUTou s Trpds Tous dryveooTous. Ty, 1) 3x*—6x+4-2=0 ¢l-
var B’ PoBuol ds Tpds x, N 3xhpy—4yi+-2x—1 = 0 elvan y' PaBuol
s pos x kad , 1) 2x—3 = 0 elven o' PaBpol dog Tpds x.

3. AYZIZ EEIZQFYEQE A’ BAGMOY ME ENA ATNQITON

§ 105. "Eorw O Béhopev va AUowpev TNy Eficwaty

3x—1 = 14-4x.

'E&v Tov Opov —4x peTagépwiey KaTaAANAws els TO o peAcs,
16.8¢ —7 els 10 B, eUpiokopev THv looBuvapov éficworv Tiis Sobeions
3x+4x = 14+7.

"ExteAolvTes els TO o kai P’ péAos alrTiis TNV dvaywyny TV
Opoiwy Opwv, eUpiokopey 7Tx=21. Eav ta péin tolms Sionpeoco-
pev 810 ToU auvteAeoToU 7 ToU X, TrpokUtTel 1) x--3, 1) &mola elvan
icobuvapos pé TNV BoBeigav kai dAnBever, otav x-—3. "Apa kai 1
pila Tfis Sobeions éfiowoews elvan 1) 3.

x-1
11

Ao va AUowpev TauTny, eUpiokopev icodUvapov olTiis Gueu
mapovopaoT®dy. TToAhamAaoidlopey Tous Opous TauTng KaTd Ofl-
pav &mi 11, 3, 33, 33, (6mou 10 33 elvan 1O E.k.T. TGOV TTapovopa-
oTGv Tns ) kol eUpiokopev 11x—3x+3 = 33x-297.

"Epyaldpevor ¢11° alrriis s dveoTépw, eUpiokouev x =12. "Ex Tou-
TOU OUVAXYOUEV OTI :

Awx va Aowpev éElowoly mpwtou BabBuod pé éva dyvw-
otov, lov d&maleipopev ToLg Tmapovopastag alThg, €av Eyy
( Hror ebpioropev ioodbvapov adtig dvev mapovopastdv ), 2ov
éxtedobpev Tag onpelovpévag npakelg eig v loodlvapoev, 3ov
xwpilopev Todg dpoug, ol émaiol €youv TOV AYVwaToOV &1o Tolg
i éyovrag adTov eig TV véav éEiowaiv ypdpovteg Tobg v eig
o &v pélog, Tolg 8¢ eig 1o dAAo pélrog, 4ov éxTerobuev dvayw-
Yhv TV dpolwy Gpwv xol Sov Siatpodpev Ta pwéAn TG TEAEL-~
taiog éElowoews pé TOV cuVTEAESTHV TOD dyvwaTou.

"Eotw 1) éflowaig é;— — = x—9.
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N& AuBolv kal vd ErraAn@eufoly al kéTwb Efiomaes :

170. o) x+17=8x+1, ') 5x—4=38—x.
171. «') 6x+25=3142x, p') 4(3x4-5)—60=2x
172. «') 11(2x—15)—x= 6, p) ax= a+l+x.
173. «) 4da2x—1 = x+42q, p') Px+oax= 1.

o Jx—1 2x+41 4x-5 g Tx-1 _ 19x+43
174.u)—TF——3 -5 =4, p) 2— ¢ —3x—-—T-

5x+1  19x+7 3x—1_7x—1_
125 3-—+ e

L Ix—1 2X+1 o 2X—5_+_7‘{+1 y

176'“(4*’3') (55 —ET)

4. AIEPEYNHZIE THE EEIZQIEQE ax+p=0

§ 106. 'E&v &md Bobeioaw drepaiav 1 KAaopaTikfiy  ( pnThHv )
tliowoy s TPdS TOV &yvwoTov X HETX THY &maAolpnv TGOV Tapo-
VOHQOTEY, THY UETAQOPAV TAVTWY TV Spwv EiS TO TPATOV HéEAOS
kad TV Qvarywynv T&V Spoiwv Opwv TPOKUTITEL tElowais mTpwToU
Babuol ds Tpos oV &y vwoTov x, alTn 8 Exn TNV Hopehy ox +-B=0.
dmou T& «, P elvan &pifuol yvwoTol fi TapacTacEls yvwoTad.

“Ortav Mywyuev 8& Siepevvijowpey v éElowoy ax+ P — 0.
tuvooUpey 61 B& {nTowpey v& ETaVTHOWHEY ElS T EETS EPpWTT\OEIS:

lov. ‘H tfiowots ol Exer wiav pifav f Suvaten vé Exn Kai Tre-
plocoTépas T Kai oUSepiayv ;

20v. Ti mpémrer v& €.a1 T& a kad B, S va Exn wlav piGav kai Ti
S1& v& Exn TeplocoTépas fi oUdeuiaw ;

Exk Ths dx+P =0 eUplokopev ThHv jcoBuvapoy TN ax — —f

lov. "Av elvon a# 0, Ba Exwpey x=——2-, fitor 1) T TOU X

elvan Gpiopévn kal Aéyouev 6T1 1) Bobeioa fiowats Exet plav pbvmv
pilav i plav wévny Advowy.

20v. ’Eav elvan a=0 kai P#0, 6& Eyopev Ox=—P A 0=—P,
& &moiov elvan &&Uvarrov, Emeidn Umetédn P£0. Els v mepimTeo-
otv auThy Adyopev, 81 f) Sobeioa ¢Eiowars elval &8%vatog 1) OT1

obdeplay E€xer Adouv.
‘Eotw .y, 1) ebicwais %ABR—’;——:I%—%—%——- Avt’ auTig

WnpionoBrke amd 1o lvotirouto EkmaiSeutikig MoAmkrg



112

eUplokopey v icoBuvapdy Tns 3x—18—2x=6L+x—2 § THv 0x=22
1 0= 22, 7 omola elven &&Uvaros, dpa kai 1) Sobeica Efiowats elvon
ABUVATOS

3ov. "Eaw elvon oo =0 kai P =0, 8& éxwpev 611 0x =0H 0 =10
Kal TTpogavids TO X SUvaran v& AdPn olavdnmoTe Tipfv. Aéyouev
8¢ 6m 1) Sobeioa Eiowols elvon tavtdTng TPds x ) 611 elvon G6-
ploTog.

§ 107. /lagatijonowc. "Otav Td a elven GeTikdv kad EAarTTou-
Hevov TAno1aln Binvekdds mpods To 0, TOTE Aéyousv &TI & oUVTE-
Aeotns ToU x Telvel els 10 0, oupPoAilopev 8¢ aUTd olrws: a-»0

P

"AMG ToTE, &v TO B elvan dopiopévos &pifucs # 0, TO 5 Bimvekdds

ovUaveTanr &TOAUTWS, kol Aéyopev &T1 Telvel els TO 4 oo pév, &v elvan
B0, els TO — oo 8¢, &v elvon B (0, Abyopev 88 TéTe 611 1) pila T
eflocoews Tefvel els TO BeTikdv f) TO dpvnTikdv &meipov, kal' 6-

cov B0 A B(O.
TIEPIMTTWEEIS AYZEQS THE ESIZQSEQS ax+f =0

§ 108. Tlpds eUxoAiav TapabBéTopey TOV KaTwTépw Trivaka TGV
TEPITTWOEWY Ths AUoews Tfis 610doews ToU mphdTou Pabuol

ax—+p =0.

lov. "Av elven a # 0, Umépyer pic pila, 1) x = —%-

20v. "Av elvan a=0, B # 0 Btv Umdpxer pila.

‘Otav elvar B0 kal dpiopévor, S 16 a elven Betikdy kai
—»0, N plla Telver pds 10 +oo, &v P YO0 A els TO —o0, &v P 0.

3ov. "Av elvat a = 0, p = 0 7 éEiowois elvon &bproTos: &Andever
pE Kafe x.

"Aoxfoerg

‘Opd&s wpodTn. 177. Edpere a5 pilos ToV Kk&Twd Eigdaewy :

a') %x—5+x= x—;O +2x &) + + ; +1=@3),Ei— F-"E',
al
: T T Fiinials :
6) 2x—5= 2 ‘}r 5 r E) '—j— —-5—"3:2.\—7.
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W X—a  x+P 5 alea X 55
Akl plak R =) St T L

178. Tloias oyéoels mpémer v& TANPoUY T6 & kal P, Tva 1 ‘:‘-3_@ 2] % =3x—q,
Exn miav AUoiv, oUBspiav f eivar aopioToS.
179. TpogbiopicaTte TO @, WOTE 1) ax3k1 X é 1—- 4 va eivan &blvarros.
‘Opas Bevtépa. 180. N& yivy fj Mois kai 1) Emradnfevors Tév Eom-
oy a’) 27x—5(2x—4)=6(3x-5)+5(2x-1).
2{3\ 59 25(?&'*%2) 5(3x-+2)

P TR TN
B B s e
oY= 1) (-

e ! 1 i 19 19

GDE-2)  x-DHE3) | 3HE4) T -4y
s 5y 1 4(x—-1) | 4

X (e (=0y? \2(x—2)
‘Opds TpiTn 18l. Avoate kal émainfevoare Tas £6iocooes :

a') (a+p)x+ (a—pix=2c2, P (e*+P*)x+2apx=c+F

Y) 2u(x—p)—2v(v—x)= (4t v)2—(u—v)3,
) (x+1)2—a(5—3a+2x) = (x—2a)2+5, ¢ i L Hﬁﬁz“g
)ﬁx+a x—1 3pefct 'y ox:Px4y  axAp
3p2 GGZB(U—B) ax24 Bix+y, o x4-B,
w8 8p (ot P)x
M et Go2E T (eiap TR

5. EPAPMOI'H TQN EZIZQIEQN EIEZ THN AYZIN IIPOBAHMATQN

§ 109. IpoPAnpa AéyeTal TpoOTaOlS, €ls TV dmolav InTeita
va eUpeli) év ) TeplogoTepa EyvwoTa E§apTwuEva &Td EAAx yyo-
oTd fj Sedopéva. Ta Siboueva kai T& {nroUueva Tol mpoPAnjuaTos
elvan 2v yéver oyetikol &pifpol, T& 8¢ mepiexopeva el alTd Tood
HETpOUMEVa pE TNV HovdBa aUTolU EkaoTov TaploTdvovTal ué &pib-
HOUS.

§ 110. Avoig Evos wpoPAnuaTos Afystan 7 elpeois TV {n-
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Toupévwy &yvwoTwy auTtol, Td Omoix TaploTavopey ouvnBws e
YPAUHOTA X, Y, @,..., T& B¢ yvwoTd pé dpifuous T pé ypaupaTa
a,BY, .

M& va AuBi] Ev TrpoPAnpa, TpEmel T& [nToupeva adTol va
TANpoUy  @plopévas  Tivas  &manTnoes,  TAas  omoias  kaholTpev
Bpoug ToU TpoPAripaTos. "Ekeivous ék Tév Opwv, ol dmoior opilouv
Tds oxéoEls, T&S Omolas TrpeTel v Exouv Ta {nTolpeva TTpods Ta Sedo-
péve, kahoUpevy émitdypato.

Ta émTdypara yivovtal yvwoTd kaTtd Thv diarimwoiv ToU
TpoPAfuaTos LY. €l§ TO TPOPANHA

N& ebpebfy 6 apibpdg, tob dmoiov To SimAdoiov va Tov U-
mepPaivy xata 6. To émitaypa elvar 6T1: 16 SumAdoiov elvad
peyarvTepov adTob xatd 6.

‘Emropéveos, &v 6 InToUpevos &pibuds mapacToli] pé x, TO
BimAdoiov adTtoU B& elven 2x. 'Emeidn 8¢ 1o 2x 8& UmepPaivy To
X koTax 6, mpémel ai 8Uo TopacTdoels 2x kal X6 va elvon ool
OUTws Exopev THv ficwolv 2x = x + 6, &k ThHs omolas ebpiokouev
x =6

’Eviote & [nToUpevos d&piBuds TrapioTdvel THY TRy Toc0U
Tivds, TO OToiov Eveka TS QUOEWS TOU TPoPANUOTOS UTTOKEITXI
els Opous Tivds, Tous Omolous TpETEl v TAT)pol. Tous ToloUTous
Spous kaoUuev meproptopovs. .. &v Sik Tfg AUoews TrpoPAT)-
patds Tivos [nTiTan To mAfifos dvBpdorwv, Suvdpeba éx TV Trpo-
Tépwv va eiropey 6T & [nToUpevos dpibuds mpémer va elven ducé-
paios kal BeTikos.

Ev yéver S1& iy AUowv mrpoPAnuoTds Tivos épyalopeba dog
effis:

lov EUpiokopev Thv éfiowoiv f| Tas Efiowoes ToU TpoPin-
HOTOS Kol TOUS TrEPIOpIopoUs auToU, €k T&v omoiwv al mpdTal
éxppalouv Tas oxéoels Tas ouvBeoloas T& [nToUpeva WE T Bebo-
péva auToU.

2ov. AUopev Thv éficwoiv 1) Tas t§locaeis kai oUTws elpiokopev
Tives elvon of &piBuoi, of &moiol BUvavtar v& AUcgouv TO TPOPAnUQ.

3ov. E€etdlopev v ol &k Tiis Aoews eUpedévres &piBuol An-
poUv kal ToUs TrepiopiopoUs Tol TpoPAfUaToS.
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I. TIPOBAHMATA TQN OIMOIGN O AFNQZTOX AEN EXEl TIEPIOPIEMON

§ 111. o') To rterpamiaciov &piBuod Tivog elvar loov we
Tov dplBpov adEnbévra xarta 60. Ilolog eivar 6 &pBpdg ;

"Eotw 6T x elvar & {nToupevos &pifuos. To TeTparAdoiov
aUrtou B elvanr 4x, 1O 8¢ x+60 TapioTaver Tov dpiBuov nun-
pévoy katd 60. Katd 1hv Siamimrwatv ToU TpoPAfjuaTos Tpémel v
elval 4x=x-+60 fi 3x=060. Avovtes TNy éflowolv aUTnV eUpiokouey
x=20 xai 7 AVois elvar Bextry.

B') To d&Bpoiopa &vo dpBpdv eivar 25, to b¢ éEamidolov
To0 peyaAutépouv élattwlév xatd TO TeTpamAdoiov Tol -
xpotépov &ider 50. IToior elvar oi dpifpol ;

‘Eav TrapacTriowpey pé x TOV peyaAUTepov TV &piBuddv, o
mikpoTepos B elven 25—x, TO EfomAdoiov ToU peyaAuTépou Ox,
T6 Bt TeTpaTrAdoiov ToU pikpoTépou 4 (25 —x). 'Emadn wkatda Thv
SiatiTrwoty ToU TpoPAfiuatos 1) Siogopd 6x—4(25—x) Tpémer va
glvan fon pe 50, O& Eyepev THy égiowoly 6x—4(25-x)=50 7
6x+4x—100 = 50, ¢k Tijs Smolas eUpiokopey x = 15. "Apa ol &piBuol
elven 15 kai 25-15=10.

Y') N& ebpebn 6 apibpdc, 0 omoiog mpootifépevog eig ToLg

. el S Ll
0povg TOU o Xdpvel abtd igov pe -

"Av TrapacTriowpey pE x Tov {nToupevov dpifudv, B& Excopev:
s b I s &molas eUplokopey X = —5 2 f &t
Ty = 0 & Tis Aoecs, Tiis P = =5y i)

Auots elvar Bexrm.
DepoPANparta
182, N& elpebij & dpiBuds, ToU oTroiov TO BimAdotov avtnbiv kard 5 loolral
pt 1O TpiTAdoiov avUTou peiov 19.

183. E0pete dpiBpdv ToloUTov, WOTE TO TETPATAGOIOV alToU EACTTOUREVOV
kat& 2 va fcoUtan pE TO TprmAdoiov Tou ouv 7.

184. Na eUpeby apifpds, & omolos mpooTibépevos els Tous dpous ToU —1% TO

; ” Nl
KOIUVEL LOOV JE T

185. Né& eUpedij &piBpds, 6 omolos mwpooTibéuevos s Tous —5, 6, 8, iber &pi-
Buous, &k TGOV omolwy of &uo mpdiTor Exouv Adyov foov Tpds ToV Adyov ToU Tpi-
Tov Tpds TOV {nToUuEvOV.

Wnpiono\Brke amd To lvotirouto EknmaiSeuTtikrg MoAmkrg



116

ol
3

186. Na& eUpefiy & &pibuds, & omoics EATTOUPEVOS KATG TO adTou Kot

; ; : e P "
kata 4 yiveton Toog pE TX b3 aUTou peiov 8.

187. Tloiev &piBpov mpémer v GQoupiCwpey &mo  Tous Spous Tou ey

B v& yivn foov pe 0,5 ;
i 2
188. Tloios elven & . &piBuds, Tou omoiov T& 3 kol T& i— xapvouy 170 ;
II. TIPOBAHMATA TON OTIOIQN O AFNQETOZ TIPETIEI NA EINAI ©ETIKOZ

§ 112. «') ‘O ’Iwavvng Exel TetpanAdoia pijia i) i Mapia
uai ol 0o 8¢ pali Exouvv 45. Ilooa €xer éxaatog ;

Heowopiopa;. Tpogavéds of {nroluevor &pifuoi Trpemel va eivan
DeTikol.

"Av ¢ X TapoaoTnowpey T& pijda THs Mapias, T& ToU “lwav-
vou B& TrapaoTaBoly pt TO 4x kal TGV BUo pé TO 4x-X xad TpeTrel
v& elven 4x—+-x=45, éx THs omolas eploxopey x = 9. "Hror 1) Mopix
elyev 9 kai 6 ’ladvins 4:9=36 pfjda kai 1) Alots elvon Gek).

B’) *Opboywviov Tivdg ¥ pév Baoig elvar 4 p. peyodvtépa
i TAevpdg Tetpaywvouv [ooduvdpov mpoég adTé, To 8¢ Udog
3 p. pucpérepov. Na ebpefoly al Siaardaceig adTol.

Hepoptopds. OF Inrovpevor dpiBuol mpémer va elvon Betixol.

Edv pE X TTopaoTHOwUEY TNV TAEUP&Y TETPOYWVOU, TO E-
Podov ool & elvan x - x=x% ‘H Pdois ToU Sphoywviou ba ma-
pacTadfj TéTE pE x+4, 1O Oyos Tou p¢ x—3 kai TO EuPaBov Tou
elvan (x+4-4)(x=3). Tlpémer v& elvon :

(x+4)(x—3)=x* f| x*+4x—3x—12=x ’Ex Tfis AUoews TOUTNS €U-
plokopey x = 12.

‘QoTe 1| ptv Paots ToU Spboywviov Exer ufikos 12-+4=16 . 10
8¢ Uwyos 12—-3=9 u. kai 1) Aot elven Sextr.

Y') ‘0O A éxvekel &v Epyov eig 7 fpépag. ‘O B éxtedel adtod
eig 5 Huépag. Eav épyaoBobv xai ol Vo pali, elg méoag p.é-
pag B& éxtehéoouv To Epyov ;

Eqv p¢ x mapaoThowpey TOV {nToUpevov &pibudv (& omoios
mpémer v elvon GeTikds kad pikpdTEPOs TOU 5 ), Traparnpolpev &1,
&eol els x Tiuépas éxTeAoUv kad ol SUo pali épyaléuevol 1O Epyov,
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. ; st o o & gl i s s 5 o
el piav fuépav B éktedoly T . ToU épyou. Agol 6 A els 7 fuépag

1

7 ‘O B éxTeAel el 1 7)-

EkTeAEl TO €pyov, els | Tpépav 84 EkTeAf] 1O
: faged! i o Sepr ‘ i 3 5
PEPAV TO —— TOU Epyov. Kai of 8o pali els plav fipépay fkTerolv

|

. 1 o ( ; ; ; 1 1
0 + 5 10U Epyou. ‘Emopeves wpétter va elvan 7 o= %
11

Ty 5x+7x=35, ¢k Tfjs dmoias eUpiokouey x=2 TR
‘Qote kai of 8o pall épyalduevor 8 txteAéoouy TO Epyov &l

2 112] Nuepas kal 1) AUois elvon Sexm).

HpoBAqpata

189. “Exer 15 100 ékdbag oivou tédv 9,50 8pyx. xat’ dx&v. MMéoov olvov Tév
9 Bpy. kat’ ékdv Tpéme va dvapifn, Bid va kooTiln, f) Ok& ToU piypatos 9,2
BpX

190. Avo kit dvaywpolv tk 8Uo TéTwWY OuYXpdvws kivoUpevea OpaAds
ral dvmfétes GoTe vd ouvavtn@olv. Té pév Siavier 5 yAp. Thy dpav, 16 B 5,5
XAu. Els Tiva dméoTaow dme Tév mpdTov Témow B& cuvavinbolv, &v f &mé-
oTagls Tdv ToTwy elvon 60 yAu. ;

191. 40 okdbBes dAuupol Ubatos mepiéxouv 3,4 ox. &Aatos. TTdooy kabapov
Ubwp wptmer véx piyoopey els autd, Tva 30 dk. ToU véou uiyporos mepiéxouy 2 bk,
SAatos ;

192, Tléoov kootiler #v kTfipa, Gv T& Tpia TEUTTTA T &€ias armoU ouw
250 000 Bpy. dmroteAolv T& Tpia TéTapTa auTis uweov 200 000 Spy. ;

193. "Artuduata Biavbouaa 48 yrp. Thy dpav dvexdpnoey 20T PpadiTepov
GAANS (Ek ToU autol Témou) xkal Sweubuvopévn Suoiws, ouwmvrhen B pé alThy
ueTa 2 dpas kal 20w pera Tty dvaydpnoiv Tns. Tlofa elven | TayuTns TS
&AM ;

194. Kpouvds mAnpol Befapevny els 12 dpas, &AAos wanpol atrhy els 10 &-
pas kal TpiTos wAnpoi aUThy els 30 dpas. “Av kol ol Tpeis dvoryBolv ouyypd-
vws, els méoov ypdvov B& TAnpwBf | Sefopevry ;

195, "Yrmpérns Aaudver Erjotov uabdv 6.000 Bpy. kal piav tvbupaciay, “Av
Bix 8 pfjvas EAaPe 5.000 Bpy. wdoov Enp&To - EvBupaoia

. TIPOBAHMATA TQN ONOIQN O ATNQSTOZ EINAI
AKEPAIOZ ©ETIKOZ

§ 113. o') Aéua dropa, &vdpes xal yuvaixec, énAvjpwoay
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500 Spy. “Av éxactog TV Gvbpdv EnmAipwoev 60 dpx. xai é-
xdotn T@OV yuvaxdv 40 Spy. mocor foav ol dvdpeg xal mooot
al yuvaixeg ;

[ eowoouds. TlaparnpnTéov, 8T1 ol {nToUpevor &pibuol TIPE MEL
va elvan dwépaior kad BeTikol, &AAoS f Aois Bev BUvartan va elvan
BexT).

"Av Pt X TTQPAOTHOWHEY TOV &piBudy TV yuvaikddy, & TV &v-
Spdv 8% elven 10—x. "Ohor of &vdpes emAfpwoav 60(10—-x) Bpx.
Shcn B¢ al yuvaikes 40x Bpy.

Mpter va elvon 60(10—x)+40x=500, & Tfis omoiag TwpoKU-
TrTEl X = 5 yuvaikes, 6m6Te of &vbpes, elven 10-5=5, 7 8¢ AUois elvan
BekT™).

B') *Amd 80 dvtopa, dvdpes, yuvaixeg xai maidid, ai pev yu-
vaixeg fioav ta 0,8 TV &vbpdy, T& 8¢ madid T& émTa mépmTa
v avdpiv. Iléool foav ol &vbpeg, yuvaixeg xai madia

"Av X TapiaTén TOV &pifpody TV dvBpddy, & TGV yuvaukdy o
elven 0,8x kad & TéY TTOS1DdY % x. "Apa Tpémer va elvan x+0,8x+

% x = 80, & Tfis dmolas evplokopev x = 25.

“Qote ol &udpes foav 25, ol yuvaixes 25.0,8=20 kai Ta men-

Sk 25 . —;— =35, f) & AUois elvan BekTH.

MpoBAffpata

196. Eis piav Exhoyfv petafy 8Uo Umoymeiwy tyfeioav 12 400 fkhoyels
kol FAaPey & #xheyels 5153 yrgous TepiogoTépas ToU &moTuxovTos, eUptdnaay
&t kol 147 Aevkad wijpor. TTéoas wiigous EAaPev EkaoTos ;

197. ’Edv Suids Tis elye 10 EPSouov Tdv PEAGV ToU SAYWTEPOY TGOV Cowv
Eyer, 0& elyev 120 péin. TTooa péAn Exe ;

198. T TpimAdotov Tol TéuTTOU dkepaiou Twds &pBuol nUEnuévov waTo
7 8iber o 34. Tlofos elvanr & &p1buds ;

199. Tis elven & &képanos &pibuds, ToU Omofou 16 TpiTov altfnbiv katda 2 bi-
Bel TO 23 ;

200. N& eupehij dxépaios &pibuds, & &troios Biapoluevos Sidx 7 | 6id 9 doi-
ver UmréAormrov 3, Té &t trnAika Biagépouv kaTd 4.

201. Eix¢ mis woprtokdha kal EmcoAnoe T Tpia TEUTTE oUTGV NYOpaTr!
Fmeita 33 TopTOKGALX Kal eixev oUTws 9 TEMOTOTEpA TAOY Gowy Eixev £5 APy
TMéoax elxe ;
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[V. MPOBAHMATA TQN OMMOIQN O AMNQZTOZ TEPIEXETAI
METAZY OPIGN

§ 114. o') ‘H HAuda évdg matpog elvar tpimAacio tig Tob
vioh 7tov. Ilpd 8 érdv # HAwla tod matpdg NTo Terpamiacia
¢ ToU viod Tou. Ilolon ai HAwiar Twv ;

“Av pg x mapaoTabf] 7 NAkia ToU viol es &rn, 1 ToU TraTpds
8 elvon 3x &1, Tpémer 8¢ of dpiBpol x kai 3x va elvan eTirol kad vk
un UmepPadvouv Ty Buvarhy dvlpootivny fAkiav,

Mpod 8 érddv 1) HAikia ToU pév viol nto x—8 €tn, ToU B¢ Toa-
Tpos 3x—8 £t kod Tpemsl va elvan 3x—8 =4(x—38), &k Tfjs Aloews
Tiis Omolas eUpiokopev x =24. *Apa 1) fAikia ToU pev vioU elven
24, ToUu B¢ Torpds 24-3 = 72 £tn xad 1 Aois elvan SexTr.

B’) 'Ex &Vo dvlpwmwv, & pev Eyer 1800 dpy. xai Samavd
50 Spyx. nab®’ éxdotnv Huépav, 6 &¢ Exer 1000 Spy. xnai damavy
30 Spx. Mpepnoiwg. Metrd mdoag Hpépag 6a Eyouv loa mood ;

"Av 0 [nToUpevos apifBpds mapaoTadii pé x, O pév Ba Bamavron
50x 8py. kai 6& ToU pefvouv (1800-50x) &py, 6 &¢ 30x kai 8& ToU
ueivouv (1000-30x) Bpy. "Apa mpémer v elvaa: 1800—50x=1000—-30x
&k Ti)s Omolas ebpiokopev x=40. "AAN" 1) Alois altn &meppimTeTal,
Siom peta 40 fjpépas kod of BUo &vBpwmor 8¢v 8 Exouv TiToTe.

poBrAfpata

202. 'O "EAAnv pobnpaTikés, ouyypageus Tiis CAAyEBpas, Aidpavtos Enoe
TO ExTov Ti)s {wfis Tou s Tmaidioy, TO BwdékaTov aUTiis @ veavias, TO épSoporv
abTiis, METG TOV yduov Tou kai TrévTe frn dkopn, Ote dméktnoe vidv, & omroios
ECnoe TO flulov §| doov & mathp Tou: Egnoe B¢ & AdgavTos dkdun 4 ETn peTd TOV
BdvaTov ToU vioU Tou. [Mdoa #rn énoev & AidgavTos ;

203. “Exer mis fHAkiav tpimAaciav TR képns Tour al HAikiar kai Tév Svo
elvan 28 Ern OArywTepov Tou BimAaciou TR fAklas ToU maTpds. TTdonv HAkiay
Exel ExaoTos ;

204. Tpeis &bSehgol Exouv dpol HAiklav 24 Erddv, Evdd Exaoros elvan katd Suo
£t peycdiTepos ToU &pfows Eropévou Tou. TTolor elven al fAikicn Twv ;

205. Elven 15 40 Etddv kal Exer Buyatépa 16 Erddv moTe f) fAkia Tiis BuyaTpds
6& elven f) fjro 10 Tpitov Tiis HAiklas TOU TaTPds ;
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206. Tpeis &pibuol &xouv &Bpoioux 70. ‘O Sevtepos Bixipoluevos 51 Tou
mpwTou Bider mnAikov 2 kad UméAormov 1. ‘O TpiTos Bianpolpevos Sik ToU Seu-
Tépou Biber TmAikov 3 kal YmrdAormov 3. Tloior elvan of dpiBpof ;

207. 16 tpydran éxTehouv T& BUo mEpTITa dvds Epyou Epyaddpevol 9 fuépas
emi 4 dpos kol Ekdotny. Tldoas dpas mpémer v Epyddwytar 15 pydTan kad’
Nuépay, Bix va Tehaidoouv T6 Epyov els Tpels Nuépas ;

208. Matip 115 elvon 58 Eréov kad Exer vloy 28 Erdv, Metd mooa £ & TaThp
Ba Exn MAkiav SimAaoiav THs ToU vioU Tou ;

209. Awngiou dxepaiou &piBuot T ynelov Tov povddwy elvan SirAdoiov
ToU TGV Bexd@oov. "Edv tvalr&fwpev Thy Béow Tév yngiwy Tou, mpokUmtel &-
p18uos peyadUTepos Tou TpdTou kKatd 36. Tlolos elvan & &piBpds ;

210. To &bpoioux T&OV yneiwv Siyneiov &piBpol elvar 12, *Edv & ap1fuos
fhorToofi] kord 18, mpokUtrrer O 81° vadAayfis TGV yneicy Tou sUpiokdpevos &-
p1fucs. Tloios elvar & &pibuds ;

V. TIPOBAHMATA TENIKA

§ 115. o') Iathp elvar a érddv, & 8¢ vidg adtod B Eréwv.
Iléve ) HAikia Tod matpodg 8 elvar 7 fito TpimAaaia tig Tob viod.
"Eotes &1 1o ImToUpevov 8& yivny petd x Frn. Téte & map
B elvar a+x érdv kol & vids P+x Erddv. Tlpémer 8¢ v elvau:
a+x=3(P4x) (1) kai x)0.

"Av T {nToUuevov elxe yive mpd x Erédv, & Tarhp 6& fTo TéTE

o—x, 0 8¢ vlds P—x Erddv. Tlpémer B2 v elvon:
a—x=3(P—x) (2) xoi x)0.

AN 1y E€lowaots (2) mpoxUtrTel &md THY (1), &v TO X ékeivng
yivp —x. ToUTo pavepiver 6T of &pvnmikai pifan Tfis (1) elvar o
Berikad Tiis (2) kai Emopévads 1y (1) elvon 1) yewixn éioceois ToU Tpo-
PANpaToS.

Els Tds Bemikds pilos Tis (1) dvrioToixel Aois ToU mpoPAfua-
TOs TpayuaTomoloupévn els TO péAdovt els Tds &pvnTikds pilas Ths
(1) &vnioTorgei AVois ToU TpoPAfipaTos TpayuaToToinfeioa els To
TapeABoV.

Avovtes thv (1) eUplokopey x = °_235
"AvrioToryor fAiiar elvon ToU pév TaTpds o 4 G—_;ﬁ BnA. 3-(“;5)
o i -3 5 Tk S = e
Tou 8 vioU P - ‘3'-2?’:: (?Ta ETWV, ai omola elvar Berikal, B1om

utroTiBeTon o) P.
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‘QoTe 1) Tiun ToU x ylveton BexTn.

Kai &v pév a3 ) 0, elvar x) 0 ki 1O {nrovpevov 8a ouufi &ls
710 péAdov. "Av a—3P (0, elvan x{0 kad 16 {nToUuevov ouvéPn els T
mapeAbov. “Av o3P = 0, elvan x=0 xai TO [nToUpevov oupPaivel
elg TO Tapov.

B') "Av ¥ HAudia tob Iérpouv elvar a xai tob Iladrou B
étdv, ndte ¥ tob Ilérpou B& elvar §| fito Sindaoic ThHg Tol Hadrou ;

Ymotifetan 811 q, B, u elvan BeTikol kad p#l, o#P. "EoTw 6T
16 InToUuevoy B& yivy peta x ETn.

Mpémer v& elvan a+x = p(B+x) (1) xad x) 0.

“Av 1O [nTovpevov elye ylver wpd x ETdV, TpEmel va elvan:

a—x=u(f—x) (2) ki x)0.

"ANN Emeidn 1y (2) mpoxUtrTel €k THis (1) éawv TO x éxelvng yivy
—x, ouvdyetan ST ol dpvnmikad pidan Tfs (1) elven Bemikad TR
(2) xai guverrdds fy (1) elvan 7 yevikn é€iowaots ToU TrpoPAnuaTos.

‘H (1) loobuvapei mpos v (W—I1)x=0o—up, &k THs omoics, £

eldn p—15£0 86T UmoTifeTon psEl, eUpiokopey x= Ofu—_t*lﬁ‘

'AvtioToryol NAikicn elvar, ToU pév TTéTpou a4 = “P SnA. “(Gf'?)
H—1 b=
i ; a—pp a—f, . e L L ox
ToU &t TTavAou P-4 T BnA. o B al omolan Tpémer vé elven
feTikai kol va pn UmepPaivouv T& Spla TRs dvBpotrivns fAkias.
Awepeivyors. "Emreidn u# 1 €6 UmroBéoews, Biakpivopev Tas EEfs
mepIT Tl "EoTw p) 1* ToTe TpETel va elvan a) B, Sid vd elvea

BeTikad o HAkia H(CE—Q)' a=p,
p—1 p—1

Koi &v pév elvan kad a )P Baelvan x) 0 kai 16 {nToUpevov 6
ouppq el To péAAov. "Av a (1P, B elvan x (0 kad T6 {nToUpevov ou-
véPn els TO TapeABov, &v Bt a—=pP, Ba elvar x=0 kad TS InToUpevov
oupPalver glg TO Trapov.

"Eotw p(l- ToTe Trpémel va elvar afP ik v elvon BeTikad al &-
voTépw NAkicn, 8& oupPaivouy 88 T& duTifeta &v o) pp i o {pp.

Y') "Andé témov A dvaywpel xivntév xivodpevov émi edBeiac
AT dpaddg pe tayvmra T pérpwv xatd 18 mpég THV popdn
AT. Meta o &vaywpel &nd témov B xelpevov p pérpa émobev
o0 A, #AXo xvnTdV KIvobpevov Spadd¢ mpoag THY adThv po-

"ANwS, TO TpoPANpa elven &&UvarTov.
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pav wé To mpdTov xai pé taylvtnra T pétpwv xata 1° . Ilote
64 cuvavinBolbv Ta 8bo xvnTd ;

“YroTifeton 611 T') T, 8161 AMAws oUBéTroTe TO BeUTepov Bk ga-
on TO TPATOV.

"EoTtw 611 B& ouvavtnBolv petd x BeutepdheTrTa &mo THis dva-
Xwprioews ToU mpddTou. ToTeE, Xpdvos Kivioews eiven ToU pév Tpco-
Tou x ToU 8¢ &Aou x—a BeutepdAemrta. Atvubévrta SixoTrpaTa
KaTa ToUs ¥pdvous aUTous eivar Tx péTpa Umd ToU TrpcdTou kal
T (x—a) Umd ToU &AAou. Tlpémer & B’ Bidornua va UmepPaivn Td
TP&TOV KaTA [ péTpa, SnA. mpémer v elven T (x—a)=Tx+pu (1)
kai x) 0.

AUovtes v eflowolv alThv kai ExovTtes Ut Syiv & T'—T = 0,

: NE i . it +7'a
Biomi T') T €§ Umrobéoecos, elpiokopey x— 'u_r,

-T
‘H 1iun oy elven Betikn), dgoU )T &€ Umobéoews kai u,T’,
a érions BeTikd. ‘Emropéveos yiveton Sexrn.

HDepoPrAfparta

Oupas wpaoTn. (levika). 211. ’Epydrns Tedeiover Epyov T els o fjué-
pas, Seltepos els P fiuépas. Eis méoas fuépas TeAeiovouv T Epyov kai of Bvo pali
tpyagouevor ;

212, Ol piv tpwpéathor Tpoyol dudtns Exouv Tepipépelay prfiKous a pETpav,
ol 8¢ &miotior B pérpaov. Tolav &méoTaciv B& Siawior) 1) Guafa, &v ol Eumpbobior
k&pvouv v Tep1oTpo@ds TepiocoTépas TGV Smiabicv ;

- 3 = ) ; y : 1
213. Aomovd Tis TS viooTdV ToU eloobhiuatés Tou Bid Tpogry, T — au-
e}

- 1 7 R e o
Tou B kaTowkiaw, TH 3 &1’ évoikiov, T 5 &1’ &M ESoba kal Tou Tepiogelouv

K Bpaypal. Tlolov elvan 16 elod8nud Tou ; ( pepixty TeplmTwals v= 3, a=4, p=6.
Y= 8,u =30000).

214, Tabibiomns BéEAer v&x Bravbon o yiAidpeTpa els 7 Npépas. Metd Tofel-
Biov P fuepldy AapPaver fvtoAny v EmoTpéyn y fuépas Evwpitepov. Mogov Bid-
otnua Sgefher va Srawion ko’ fipépav ; ( pepikn mepimTwos a =300, n = 18,
P=7 xaly=3).

215. Moodév T1 a Bievepnifn petaly tdv A, B, T, s Tpdmov, date T HéPOS TOU
A Trpds Td pépos ToU B Exer Adyov foov pt u: v, 16 & Tou B mpos 1o Tou [ foov
pp:A Thva T& Tpia pépn ;

216. Avo xepdhona trokioBnoav TO pév Trpds €%, TO B¢ wpos €'Y, kad Bibouv
¢Tfoiov Tékov T. Tiva T kepdAata &v Td &fporopd Twv elvan K
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217. "Epydrns TeAeiovel Ev Epyov els 2 fuépas, &AAos eis v fpepas kai TpiTos
el (u% : ) fu. Eis mdoas futpas & Tedaidoouy 1O Epyov épyaldpevol kai ol

Tpels padi

218. KepdAaidv T wpoefogAoupevoy Bia v flpépas pé EfwTepiknv  Ugpaipeaiv
Tpos 2% UpioTaTon EKTTWOW a Spayxudv Tp1ocoTepov T &v Tpoefwheito i
towTepikiy Ugaipeotv. TMoiov elvar TO kepaAaiov ;

‘Opdas SevTépa 219, Xwpikl EmwAnoe 76 fuioy TV alydy, o dToiov
elye kai fipiou alydy, ywpls va Bpavon Kavév, "EmrwAngey AV TS fipioy Tév Uro-
Aoimwv kel fjpiou alydy, ywpls va Bpadon xovév. Tpitny kai TeTdpTny gopav
trcoAnoey dpoiws. Tldoa elyev €€ dpxils, av els 1O TéAos Tiis Epevev 1 albydv ;

220. Xwpixn toxdmeue va Twhnon Soa auyd elxe mpods 1,50 8py. EkaoTow:
‘Emaidl) fomaocav 3, tmdinoe Ta UmdAorma wpds 1,60 Epy. fxaoTov kai Siv Eln-
mwbn. Tléoa elxev &£ &pxfs ;

22]1. BpUois mAnpol Befapeviv els Tpels dpast GAAN THv TAnpol es 4 &-
pas kai TpiTn s 6 Gpas. Els mdoas dpas THv wAnpouv, &v péouv kal al Tpes ouy-
XPOves ;

‘Opds TpiTn (Kiwhoews). 222, "Ex Tivos TéTOU dveywpnoe TeGos Siatpé-
xwv 60 yAu. ko' fpépav. Metd 4 futpas &vaywpel ék ToU avTou TéTTOU &AAOS pE
v tvToAny va @bdorn Tov mpddTov els 8 Nuépas. TTdoa xiAdueTpa wpémer vd Bia-
wiony auTds ka®’ fjpépav ;

223. ’Ex 8Uo Témewv dmexdvrwy 525 Yih. dvaywpouv 8Uo TayuSpdpor Sieu-
Buvdpevor Tpos ouvdvtnoiv Twv. "Edv & piv es Siavvon 50 xAu., & Bt &\Aos 55 yIA.
kal’ fuépav, ToéTe B& ouvavtnlouv ;

224, "Awod onueiov A kiveiTan ebfuypdppws gdpd T Siavuov 32 . els 48 kal
BievBuveTon pods B. Metd 35 dwearxwpel fx ToU A &Nho oddpa Tpos THY popdy AB
kivoUuevoy kal Biaviov 60 pétpa els 56. TIéTe kal ol 6& ouvavtiion T mwpédTov
odue ;

225. 'Amo tomov A &vaywpel dpagooToryia kal BieuBivetai mwpds Tov B Bia-
wiovaa 30 yiA. ka®’ cpav. Miav dpav PpabliTepov dvaywpel ék ToU A Sieubuvopé-
vy Ttpos Tov B dpafooToiyia Siaviovoa 50 xAu. ka® dpav. Merd méoas dpas kal
els molav &méoTaoy dwd Tdv A 8& @Bkon # Seutépa THY TNV ;

226. TodnAd&rng &vaywpel &d Tvos TéoU Sravboov 12 yAu. thv dpav. Tpels
Gpas Ppabirepov dvaywpel &rd ToU aiTol TéTou &AAos Siaviwy 16 XAW. TNV G-
pav. a') TloTe 8& mponyfitar & mMp@dTos ToU Bevtépou 12 ¥Au ; B*) TTéTe 6& mpon-
yiiTar & Beutepos ToUu TpwTou 50 Yi1hibpeTpa ;

227. THv 10nv mpwiviy dpav &aywpel TodnAdrns &md TéToU A Siavdwy
12 xAu. xa®’ dpav. Toiav dpav wpémer v dvaywprior) SelTtepos ik ToU A, doTe
Siaviwy 16 xAp. kaf’ dpav v& ¢bbon Tov TpdTov els Tpels dpas ;

228. 'Amo onuelov mepipepelas kUkAou avaywpouv 8lo kivnTd kal Siavliouv
dvmigToiyws o Kkal B0 (e)P) el 18, Tléte B& ouvavrnfolv &v SieuBlvcovTan «)
avTiBétws P’) mpds THY alThv gopdvy ;

229. *Amd anpeiou mepigepeias dvaywpolv &Uo kivnTa SiavdovTta TatTny €ls
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xpovous T, kol Ty (T)T,). T1oTe 8& ouvavtnBolv &1& Inv, 2av,..vmv gopdv, &v
KIvouvTan Trpos THv auThy fi Thv &vribetov popdv ;

230. MeTa moonv dpav &méd Tiis peonuPpics ouptritTouv ol BeikTan T@HY Co-
pdv kai TOV TPpWTWY AETTTdOV dpohoyiov ;

231. TIoTe perd peonpPpiav ol alrrol Seiktan ( ToU mponyoupévou TrpoPAf-
HoaTos ) oxnuaTifouy 6pBny ywviav Sid Inv, 2av, 3nv, TeAeuTaiay popdw ;

232, TIoTe pet& TNy peonuPpiav ol Beiktan ToU Tponyouuévou TpoPAfiHaToS
oxnuaTifouy ywviav a® Bid Inv, 2av, 3nv,... TEAeuTaiav gopdv ;

233, TI6Te peTdr peonpPpiav & Beikng TV BeuTeporémTov BiyoTouel THY Y-
viay Tév Blo EAAwv &id Inv gopdv ;

234, Kuwy Bidkel dhdtreka, fi dmola dméyert ToU kuvds 60 TmdfjucTa alTiis.
"Otav abtn ké&uvn 9 ndfuaTa, & kbwv k&uver 6. "AMG Tpla T8fuaTa avTtod
locBuvapoUv pé 7 ékeivng. Metd mdoa mndfipora aldtol 84 Thy @bdon & klwv ;

B'. IIEPI ZYNAPTHIEQN
1. H ENNOIA THZ ZYNAPTHIEQZ

§ 116. o') TaEibebwv Tig AapPdver pafl Tou 350000 Spy.
ual éEodeviel b’ Npépav 8000 Bpy.

"Eqv Tafibevony émi BUo fuépas, B& éfoBelon 8.000 -2 Bpy.,
v emi Tpels, Téooapas fuépas, B Eobevor) 8 0003 Spy., 8 000-4
Spx. xal émi x fluépas, 8& EoBevon 8 000'x Spy., B& ToU uefvouv 52
kai 350 000—8 000x. Bpy.

Kaficos PAEropey, B elpuwpev oo Spoypal 8& ToU peivouv,
Gv yvwpilwpey mooas fuépas Bifjpkece TO Tafeidiov. 'Edv mapa-
oTNowpEY Pt W TOV &p1Budy TV Spayudv, al dmoicn 8& Tol pelvou
HeTG x Nuépas, B& Exwpev & w=350 000—8 000x Bpx. ko Eav
elvan 16 x=5, T =350 000—8 000-5=350 000—40 000=
=310 000 &py.

B') Elg modnAdtmg Sufjvuoev 21 yiA. Sid va ¢Bdoy elg &va
wplopévov Témov. "Amd tolrov EEmmodotlnoe Tdv Spbpov Tou
nal Sujvuoe 17 yup. xab’ dpav.

Metd x dpas Bifjwoe 17x yAp. &mwd 1oV TéTOV, &N &pyis
8t tv A 21 + 17x ¥Au. "Ed&v mapaoTfiowuey ut @ Tov Siavubivra
Bpduov, 0& Exwpev &Ti y =21 4"17x. (D)

"Eé&w yvepilewuey ooas dpas EEnkohotBnoe Tdv Spduov Tou &rd
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TOV Gplgugvoy ToTov, BnAadt), &v yvepilouey THV Tiufv ToU X,
Suvapeba va eUpeopev T Tipny ToU &k Tfis iodTtnTos (1).

Ty, &v 10 x = 2, 8 Exeopev = 214+17.2=21 + 34=55. "Av
glval x = 3, 1ot W= 214173 =2]14+5]1 =72,

Al ToooTnTEs X kai y, al omoial AapPdvouv Siagdpous Tiuds
elg kaBév TV &dvwTépw TpoPAnudTwy, AéyovTal wetaBAntai. 'Evéd
ai moodTnTes, ol dmoicn Exouv piav kad THY qUTHY Tiufv els &v Tpod-
BAnua Aéyovrton otabepai. Ty, 16 Toodv TGV YpnudTwy, TO O-
Tolov EAaBev O dvwTépw Tafabiotns palli Tou kal 1) &mwdoTaots,
T omolav Sifvuoey & TodnAdTns kot dpxds, Sik v& @bdon els Tov
wplopévov TOTOV, Elvan oTafepad TTOOOTNTES.

Eis kabév T&v &uwotépe TpoPAnudTey 1 pETaPANTH ToodTNS
@ ouvdéeTal pé TNHY X oUTws, oTe, STav BWowpey el THY X TRV
Tiva QPIopEvnY, eUpiokouey kai THy TNV TAs W. ‘H petaPAnTh) X,
els Tv omolav &iBopev alboupéTws TNV TIUAY, THY omoiay BAousy,
KaAelTan dveEaptTntog petafinti, | 8¢ y, Tiis omolas 1| Tiun éfap-
Ta&Tan ék TR Tpfis Ts X, xoAeiTon ouvapTnols Tfis x. 'Ev YEvEL :

"Eav 800 petafintai x xai P, ouvbéwvrar perabd Twv
Katd TololTov Tpémov, Gate eig xabepiov dobeloav TipNy Tig
X va ebpioxwpev avtiotoiyovs Tipas s Y, Téte | Y Ba Aé-
YETaL OUVEPTNOLG THG X, W) 8¢ x dvebdpnrTog petaBinTy.

Kard Talra 1) émgaveia Tol wukAou elvan ouvdptnols T
dkTivos oaUtol. AdTi &v pé X TApPAOTNOWHEV THV &KTive ToU KU-
Khou kad y TO AuPadov Tou, B& Exwuev 6T elven W= Trx? kad TS pév
T elven GpiBuds dpropévos (foos ué 3,141 pé wpootyyiow ), To 5t
y eUpiokeTan, &Tav 8obfj els TO x dplopévn TiIs Tipn. ‘Opoiws T éu-
Badodv ToU Tpryddvou ToU Exovros Paoiv wplouévny a, elvar ouvdpTn-
o5 ToU Uyous orol. ATt Eyopev 0TI Y= %ax, av TO X Tapl-
otdvn TO Uyos ToU Tpiycwou ki TO W TS ¢uPaddy ovrol

'AoxNocerLg
235. EUpete mopabeiypora éfapmoEws BUo Toodv, Ta omoia  Tapouoid-
Covtan els TOv xowody Plov, &k T@v Omoiwv TO Ev vd elven guvdpTnaols Tou &AAou

( xpovos épyaoias kal &poipr, &fla éumopelpaTos kai Papos x.T.A. ).
236. Edpete Tapadeiyparta guvapTtriotwy fk THs Quoikiis (1O Siavuduevoy
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SidoTnua kal 1 TaxuTns es TO kevow, TO SikoTnpa‘kai ) Tayutns k.T.A.). ‘Opoiws
tk Tiis MewpeTpias.

§ 117. ivaE Typdv cuvapticews. "Eotw pic ouvdptnois W,
f| omoia elvan fon pe 134-5x. "Hror éotw &m Exopev w=13+5x. (1)

'Eqv els v &ve€dpTnTov peTaPAnTny X SmowMEY KXTX otl-
pav Tas mwds 0,1,2,3,.... duvdpefa va edpwpev Tas dvTioToiyous
Tipds TS , &v Béocwpev els Thv (1) &uti ToU x Tas Tipas Tou. OUTws
Exouev OTI :

orav elvar x =0, To! \h=:13-5%0'=13,

Stav elven x =1, O wy=134+5-1=18,

Stav elvan x =2, TO Ww=13+5.(-2)=3.

‘Opolws Siax v ouvapTtnow y = 144 —6x Eyxopev OTL:

otav elvan x =0, y =144 6.0 = 144,

Stav elval x = —1, y=144+4 6.1=150.

"Ev yével, tav Sobf] pia ouvdptnols my. f) @ wds dve§opTiiToU
HeTaPANTRS, EoTw THs X, kal Bk Sobeloas Tipds Tol x ypdywpey,
T&s &vmioTofyous Tipds THis W, kb els T dvwTépw Trapabelypa-
T, Aéyopev 6Tt axnuaTilopev Trivoxka TGV TIpGdV ToUTwvy T ouv-
apTTNOE®wS aUTHs.

"Aoxfoerg

237. ZynuoriooTe &1k Tas Tipds x =1, 2, 3, 4, 5, -1, x=-2, -3, - 5

TOV Tivaka TGOV TiuGY TOV kdTwdl guvapTrioewy :
a) y=3x+5, B) y=8x-25 y) y=x, §) y=-x.
238. ‘Opoiws Todv kdTwbl ouvapTioewy :

2
«) - %- x—62, PB) y= 32— —83e g
Ouini s N T 3 ; 13
239. 'Ouoiwg T@v a') y= 19 X24 = x+9, P') y= 600-35x24 15 X

2. AIIEIKONIZIZ TQN TIMQN ZYNAPTHIEQZ

§ 118. Kabdxs Tous oxeTikoUs &pifipoUs TapioTdvopey L onpeia
s eUBelas TV &p1Buddv ) ToU &fovos Tév TeTunUévwy, olTw Suvdpeba
V& TapioTdvwopey pé gnueia Ta Zeuyn TOV TIMGY TS dveEapTriTov
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peTaPAniils kad TR ouvapTnosws TauTns. EoTw & Eyxopev Thv
ouvapTno y = 2x+ 1. (1)

'Eav 8cdowpev eic Ty x AV Ay 1, Exopev w =2 -1 + [ = 3,

AapPdvopev Tov &fova TEOV TeTPnpéveoy X'X kad €T alrol eU-
plokopev 1O onpueiov @ (&mrou 0O = 1), TO OToiov TapIaTavVEl TV
TNy x = 1. THv Tiuny s y 8& mopioTavwpey ket GvdAoyov Tpo-
Tov pE Ev onuelov wids &AANs elbelas W'y, THY dmolav  AauPévopev
ouvnifws kdbetov émmi Ty x'x els 1O onueiov O. Taltns T¢ pév Oy
elvan 1O TpRpa TGOV BeTikddv TIMGY TS ¥, 16 8¢ Oy', 16 T&Y &pvmTi-
kv (oy. 6).

Olrws 1 Tipn Ths W = 3 84 mapioTdvnTon UTo ToU onueiou P
Tiis Oy, &vd elvon ( OP ) = 3. "Fav &k 100 © @épwpev TapdAiniov
pds Ty Oy kai &k ToU P mpds v Ox, ai edfeicn alren Tépvovran
els &v onueioy, fotw 10 M. O Aéywpev,

Pt p e N7 Al |
T 16 onueiov M TrapioTavel 16 elryos Thooo oo m25)
TOV TINGY ToU x =1 xad w=3 T :
ouvapThoews Wy = 2x 4 1. Kaof' épolov P(O3) 1 - - ML)

J' St

Tpdrov eUpiokouey TO onueiov TO Trapt- : '
oTévov TO (elryos TV Tipdy x = 2 kai S
y=2.-2+41=5, 7 dmola eiploketanr ﬂ‘f—('-z'-o"b -
ik Ths (1), tav Béocwpev dmou x TO 2. '
ToUTto mapioTaveTan Umd ToU onpeiou ‘
M’, To omolov elven 1 Topd) THs eUBeias Fe e )
.M’ TrapadAnidou mpos Thv Oy éx ToU "
onueiov T, Tfis x'x, TapioTtdvovtos TOV g
Gpifpdv x = 2 kal Tijs ZM’, TapaAAn-
Aou Trpds v Ox &k ToU onuelou £, 1ol mapioTavovTos THY TIENY
Y=5 Ak THy mipny x = —2 #youev &k THs (1)
y=2.(-2)+1=-441=-3.

EUpiokopev 8t To onueiov T, &l This x'x, 70 P’ &mi Tis w'y
kol 1O M" Topnv Tis ék ToU TT', TapadAficu wpds Thy W'y kai TS
¢ ToU P’ rapadAfilou mrpods THY XX, TO OToioy TapioTavel TO LeUyos
TGOV TGV X = —2, y= -3 Tf)s X xal TS cuvapTnioews (1).

’Ev yéver xabiv lelyos T@V &vTioTolyouodyv Tipdv  THs &veE-
EapThTou peToPAnTis kai TR ouvapthoews B mapioTdvnTal
HE Ev onpeiov, TO dmroiov elven Topry Buo eUbaidv Trapalificv TPos

.3 _;'r"? (‘50[
80a) X

PR, SR

EX. 6.
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Tds eUfelos x'x kai Wy, 'Ex ToUTWV 1) pév TrapdAAnAos TTpos THY Wy
&yeTon €k ToU onpeiou Tol TaploTdyTos THY TIPHY ToU X Eml THS
elbeias x'x, 1) B¢ Tpos TNV X'x &k ToU onueiov ToU TapioTédVTOS TNV
T Tfis W &l Ths ebfelas W'y

Auvdpeboa ToyUTepov va eUpwopey TO v Adyw onueiov s &§Ts ¢

Ek ToU onuelou Tfis x'x (| Tiis w'y) ToU mapioTéduTos THY
TipHy Ths X () Tfs W) ofpouev Tufjpa edBeias TapdAAnAcov Twpos
Thv edbeiov @'y (A ™y x'x) kai foov ue Tdoos povéﬁag PTIKOUS,
don elvan 1) Tipn) This W (1) Ts x) mpods T& &vew pev (1) de&id), av
fi Tipf s @ () Tiis x ) elven Bemier), Tpds TA ke B¢ (1) dproTeE-
p& ), &v elvat &pvnTiki.

E&v E&yeopev THv ouvdptnow g = 2x—3, &éTav x =1, 684 elvan
w=2.1-3=—1. Ebplokopev 16 onuelov, 10 omolov TapioTaver
16 [eUyos T&V Tipdv 1, xai -1
TAs X kai W, é&v & TO onueiov y
TO TTAPICTAVOY TNV TIUNY —1 Tfjs
W e ToU Oy’ pépwpey Tufjpa £U- @) (21)
felas TapdAAnAov Tfjs Ox kai foov
pié 1. TO onpeiov ToUTO OMUEIWD- o 0 '
vopey pé (1, —1) els 1O oyfjux 7. (i0) (20

‘Opolws, étav x = 2, H& elven
¢=2-2-3=+4 1. To & on- 0 memend 54
peiov (2, 1) mapioTdvel 1O (eUyos
TGV TGV 2 kai 1, k.o.x. y’

Trv elfelay x'x koAoUpev ou- P T

vnlws &Eova TGOV x 1) TOV Te-
Tunpévwy, T Bt eUfeiav W'y dEova TOV P §) TOV TeTaypévwy
Tous BUo 8¢ &fovas pé Ev Svopa dEovag TGOV cuvTETAYRLEVWY X xal
Y. Zumbows AapPdavopsy Tov &fova TGV X Op1lovTio, TOV B8 T
y k&betov émi Tov mpddTov. Thv Tpnv TGV X Kol W kaAoUuev dv-
TIgTOIXws Tetpnpévny kol tetaypévny ToU onueiov TOU maploTa-
vovTtos 1O [elyos T@v 8Uo ToUTwv TGV Kai Tas SUo & pé év dvopa
koAoUpev ouvrtetaypévag tolb onpeiou.

X
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240. MapaoThoaTe pé onueia T& Ceuyn TOV TIHQY TRS X kal W Tdv kdTwbh
oUVapTHoEwY B1& TAS OTUEIOUPEVAS TIHAS TOU X :
1 3 ;
o) y=x++2, B°) y= 2 x+1 ¥') y= - x—2, &rov x=0, 1, 2, ~1, =2
3 2

24]. y= - X— 5 X2, Srovix==0; 1, 3 4

242, a') y= L_%_ x2—x3, B') y=— %x“+5. orow; =0, ~1, -2, 2. 3

§ 119. Iaparrpnog. Tov &vwTépw TpOTOV Tis TTapaACTHOEWS
leUyous Tip®dv petayepilovtal ouxva 8ik va& ouykpivouv petay
Twv TARBos TapaTnpenoewy. “EoTw m.x. 6T yvwpilouev THv Bepuo-
kpaoiav, THy Omoiav Bekvier TO BeppoTepov THY 8nu  mpwivmv
wpav kad” fpepay i

a

gva pfjva. Aoppdvopev j’ ] j 1 | g o
Ev Gplopévov Tufiua, s s b [P

povada prkous, 1 O- = e T e ‘ i = g

moiax 8& TTapioTéYn, THY b — 1”’* AT 2

piav fjuépav émi ToU 8 gl - S K
&fovos THOV X, foTw o ju,,._|.__d_.. - ,ﬁrf..L. oo N
foov 0,00 . Ewiong X, | | /A°] | | | N
Eva dAAo érri ToU &fo- iy I

vos T&V y, ot 10 0,01 :;, = [ s |
M, TO Omoiov B& Topi- 7 a/ 9 o n V2 |5 | 5 |6 17 |8
oTévn) TOV fvar Pobudy £ i R e

(Y reprocoTépous ) ToU P S I

BeppoptéTpou. *Agol el- yé

PwHEV - TX OTpelx, TX - Lty el

omola TaploT&vouy T
Ceuyn TGV TIp&dY ( TGV
fiuepidv ToU pnvos kai TGV dvTioToixwy Pabuddv Tol BepuopéTpou ),
ouvbéopev T& SraBoyika onueiac & Tol TpwTou kai Efs pé M-
nata eubeiddv. ‘H ypapun, THv dmoiav oltws ebpiokopev, 5ider piav
elkova TéV peTaBordv Tiis feppokpacias kaTd TOV BecopoUpevor pfva.
‘H ypopuny ol xedeitan ouviifes ypapd) Tig Beppoxpasiag ToU
v Adyw unvos. Kob® Suolov Tpdmov dmexovilopev ThHy petaPorfy
9

2. 8
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Tf)s Oepuokpaoias ToU cwuoTos évos &obevols mapaTnpolvres ol-
THY Y. Bis THs fuépas ( THY Tpwiav kod Eomépav ouviBws ) kal
AcuPavovTes TOV uégov Gpov Twv, Bl va Exeopev THv peomv Beppo-
kpaoiav Tfis fuépas. THv ypaupurdy, Ty émolav olrw 6& elpwpsy,
koAoUpey ouvnifws ypapphv Tob mupetol ToU dobevels.

TaUras xoroaokeudfopey ouvfws & TeTpaywviopévou Y dp-
Tov, évioTe B¢ TrapodeiTovran of &oves, s els TO dveoTépw oy fiua.
TLyx. &v 1) fepuokpacia évos Tomou KaT& Tiva fjuépav Si8etan g
EERs :

wpa 7 =30 wpa 13 5are
» 8 -—1,50 » 14 69
» 9 10 » 15 50
» 10 3 » 16 40
» 11 4 » 17 30
30 N 8 e » 18 2,40

ameikoviletal olrn ypagikids Umod ToU dvwTépw oynuaTos 8.

"AVTIOTPOPWS EvioTe €k THs dmreikovioews THS HeTAPOARs wids
peTaPANTTS Evvooluey THv TTopeiav TV EplBunTik&y TIudY THs HeTa-
PANTRAs xaBcos m.x. £k TR dvwTépw eikdvos TRs peTaPolfis Thsg
Beppokpaaias dobevols Tivos.

'AoxWoerg

243. *H pton pnuaia Beppokpacia mds méAews elvan Sid Tous pfjvag évds E-
Tous kara oepav 4°,—2,39,4-3,3° 4+ 6,5%,4 13°,+ 16,6°,+ 17,8°,4 19,5%,+ 13,99,+4-9¢,
+3,1°,—-2,6°

" NaPete x5 povada pév peTprigEws Tou pnuos gl Tou dfovos Tdv x T 0,01p.
G5 povdda &t petprioews tvds Pabpol &l Tol &fovos Tdv y twions T6 0,01 p.
EGpete Ty ypapunv Tiis Gepuokpacias Tiis mwoAsws.

244, 'H «Ufnois ToU mAnbuouoU mds ToAews katd 16 1890 fiTo 54 yihidSes
kol kordr T& Emdpeva ETn ket oeipdy péxpr Tou 1903 Ao 56, 46, 38, 32, 35, 37,
48, 52, 87, 79, 69, 90, 97 yihdbes. A&Pete ds povdSa prikous pds TapdoTagiy
ToU ETous mrl ToU &fovos T@v x kal THs ¥1hidBos &l ToU dfovos ToU w 16 0,05 p.
‘AmeikovioaTe TNy Topeiav Tis abffoEws ToUu TAnBuopou TR TTOAEWS.

3. TPA®IKH IIAPAXTAZIEZ THE EYNAPTHEEQE ¢ = ax+p

§ 120. “H ouvvdpmnoig Y=ayx+pB, dmov 16 a elvar orabe-
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pd Tig mocétng * 0 xai B = 0, mapiotdver edBeiav ypauuny
Siepyopévmv Sid Tijg dpxiis T@v dEévwv O.

Aiém éoTw TpdTov TO « )0, myx. a=1, &t 1| ouvdpTnais
glvoan @ = x. ’Eqv els THv x Swowpev kaTd geipdv Tds Tipds 0, 1,
2,3,4,. (1), 7y AapPaver T&s Tiuas 0, 1, 2, 3, 4,... (2)

E&v onueiwoowpey émi Ttol Gfovos T@v x (ox. 9) T& onuelx
T& TapioTavovTa Tas Tipas (1) Tfis x kad T& onpeia &t ToU &€ovos
TGV Y T& ToploTavorTa Tas Tipds (2) TR W, mapoatnpolpey 11,
Ta onuela T& TapioTdvovTa T& feUyn Tdv mpdv (0,0), (1,1),
(2, 2),.... xelvron émmi ds evbeias ypapufis, éorw Tis OF.

Aidm EoTw 6Tt M, elvon TO onpelov pé ouvretaypévas (1,1)
kal My 1O ompeiov pe ouvtetaypévas (2,2). ZuvBéopev 1o O pe T
M, M: & edBuypduucwv Tunuatwy OM,, OM,. Maparnpolpey 11
glvar yowv xOM, = ywv xOM,, &pa 1& onpeia O, M,, M, xeivton ¢l
eUbeias, SnAadt 1) OM,M, elvon elBeia ypapun. "Edv €ls 10 x Sdocw-
pev Tas Tipas —1,—-2, -3,..., elpioxopev &T1 TO W AauPdver T&S TI-
pas —1, =2, —3..., T& & onuela, T& Omola TaploTdvouy T& (eUym
(=1, =1) (=2, =2),..., xeivtan émi THs eUbelag O, 1) Smrolar elven
mpoéktacis Tiis OF. ‘Emopévas 1 ouvdpTois W = X, TapioTdver Thv
eUbelav [T (oxfjpa 9).

"Eotw, ém elvon 1o o (0, Y. a=-2, Ot Eéxouev y = —2x.
EUpioxopev ka®’ Spoiov Tpdov BUo | mepiocdTepa onueia BéTov-
Tes wX. x=0, fmaTa x=1, x=-1,... OUtw &¢ TopaTnpoluey, &1
N guvdptnols y=—2x TmapioTdvel eibeiav [, Siepyopévny Bi1& Tol
onpeiov O.

‘Ouoiws épyaldueda, éav TO o €xn &AANY olawdimoTe TipfHw
BeTikfiv A dpvnTiknv kai ToapaTnpoluey OTI T) ouvdpTnols W = ax
TaploTavel evfeiav ypaupunv Siepyopévny B Tol O.

§ 121. T owvdpmow y = ax+P (&v elvan o, P#0) Suvd-
veba va &meikoviowpey ypagikdds, €&v els TNV TEToypévny EkdoTou
onueiov Tfis ebfeias, TV Omolav TapioTavel f| W = ax, TpooBé-
owpev Ty ToodTNTa B AMG ToUTo onuaivel vd peTagépopev
™V elfelav @ = ax mapoAAnAws Tpds fauThy &vew R Kk&Tw, Kad’
boov 1O B elvar &piBuos Betikos 7 &ovnTikds. ‘Emopéveos 1) ouvdpTn-
o5 y = ax+P mwoplotavel edfeiav ypappny (oy. 10).
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‘H &lowois @ = B mapioTavel T& onpeic TG EXovTa TETAYREVTV
p. TMpogavdds Tora ketvTon €’ eubelas TaparAniou Tpos Tov &fo-
va T&V X kai dmeyouons dmooTactv B &’ alTtol. "Apa, 1 tflowaoig
w =P TmoploTaver eUfelav ypopuny ToapdAAiniov mpos Tov &fova

TV X.
| I
y #; ly
| |
| \
Sk
] | 1
| N\ m
Lo
L NS
x A N x
\.
N
W\
'
o
rl
§ # '
y f Z 5
SErt) £ 10

‘Opoics eUpiokopev 6T 1) X = a TaploTavel eUftiav TapdAAn-
hov Tpods TOV Gfova TGV Y kal &méyouoav GméaTacty o Ao aUTov.

‘H ¢ = 0 mrapiotdver Tov &fova Tédv x, 1) 8¢ x = 0 Tov &fova
Ty @, ‘H tfiowois w = x mapioTaver v evbeiav, 1 omola SiyoTo-
pel THY ywviav xOy, N 8¢ Y = —x TNV BixoTopoUoav THY ywviav
'Oy (ox. 9).

‘Aoxfoetg

EOpete Tas eubeias, Tas omoios TapioTavouv ai katwi ouvapTnioes :

245, a) y=3x B") w=x+3, y') y=0,5x.
2 X 5x 1
L e g ! = ==X, i =T
246.0) yox— P == Y) vy g
247, o) y=——, B) y=5-2x, y) y=3= 1.
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4. TPAPIKH AYZIIE THX EZIZQIEQY IIPQTOY BAGMOY

§ 122, "Eorw upia tflowois ToU a' Paduol m.x. 1) 3x—15=0 (@)
"Eaqv 16 pddTOV péAos alTiis TAPAoTOWHEY HE \, EXOUEV TNV guvdp-
Tnow = 3x—15. Béropev .x. x =0,

OTe eUplokopey y = —15. Ofropevx =1, y
Oe eUpioxkopey y = 3.1-15=—12,

OUrrws Exopev T& onpela (0,—15)
kal  (1,—-12) Tfjs elfelas. *Apa Su-
vapeBa  vd  kKoTaoxevdowpey oV
(ox. 11). Euploxopev 16 onueiov, els X~ 0 @y X
T6 Omoiov #) eUBeia alTh TéWvel TOV
&fova TdV x, fitol TV TETENUévn
ToU onuefov olrrol. OUTws eUploxo-
uev, &T1 TO év AOyw omueiov Exel
TeTUnREVY 5. Al elvon 1) plla

Tis BoBelons Eiowoews, BioTt &g f5(6-15)
aUrrijy &vmioToiyel TeTayuébvn W = 0. /‘ ;
‘Qote pila elvon & 5. Tolro éma- Y’
Anbedopev kai ut v Aov THis Sobel- B 1l

ons Eiowoews. ‘Ex ToUTou kal &A-
Awv duofwv TapabelyudTwy cuvdyouey &1 :

Aid va ebpwpev o onueiov Td naplotdvov v pllav EE-
owoews a PBabuod ax+p=0, dpxei v XATAGKEVAGWILEY THY
€bBeiav, v omolav mapioTdvel §) cuvdpTolg Y=ax +B xal v&
elpwpev ™hv TopNv Tadmng xal tob dEovog taiv x.

I". IIEPI ANIZOTHTQN IIPQTOY BAGMOY
ME ENA ATNQZITON

§ 123. "Eorw m.x. © dwiodmns 3x ) 15. Tpogavdss dAnbever al-
™, uovov, &tav T6 X AGPN TN ueycAuTépay Tol 5, tud 1) o2 +-PH2aP
dAndever &1’ olaodfmoTe Tinds THY o« kel B, SlopopeTikds  peTafy
Twv. Thy. &v even a=2 kal p=1, Exopev :

22413%2-2.1, 4 5)4.

‘Omws Tds lodmTas, al émoian Exouv YpdupoTa, Siaxpivo-
pev Eig TOQUTOTNTAS Kerd elg ﬁElUSbO‘Els, ofrrc'o kal Tag &vicdTnTas,
al omolar Exouv ypduuara, Sioxpivopev els Buo eln : ‘Exeivas &
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ToUTwy, ai émoicn dAnBelouv &1° olaoBNTIOTE TIPGS TWV YRAMHATLY
Twv kai Ekeivas, of 6moicn &AnBevouv pdvov, STav GplopEva Y Pau-
poTd Twv AauPdvouv kaToAAnAous Tipds. Tas TpoTas KaAoUUeV
TouTéTNTAG  GvicoTATwY 1| Aéyopev OTI aUTAl GVTLGTOLYOUV
€l TavTéTyTag iooThTwY, €@ al GAAai dvrioTtolyolv €ig €Elow-
oelg ( TGV iocothTwy ) Kai foyUouv UTO ouvlnxas.

KaAoluey dyvirotoug &Gnodtnros Ta ypdupoTa aUTiis, T& O-
mola Tpémel v& AdPouv karroAAnAous Tiugs Si& va dAnBeln alT.

Abaig dviodTnTos AbyeTtan 1| eUpeals TGV TIHDY TRV &y VOoTWY
oaUTHs, Bid Tds Omoias &Anfelver alTn.

Alo &uicdtnTes Aéyovtan igodbvapor, éxv &Anbelouv Hix Tas
cUTAS TINGS TEY &y vdoTwy aUTéY, fitol v olabimoTe Tiun &y ve-
oTou émaAnfelovoa THY Wiav &k TGV Vo émaAnfeln xai THY GAANV.

Al iB1dTnTes TGV ¢6icwoewy fououv kai &1 &uicdTnTos pE &-
yvooTous, drodeikviovTal 88 eUkOAws upe Thv Porbeiav TV iB1o-
STV TEY AUICOTHTWY, PE TV TopaThpnaly OTL :

"Av GAAGEWpEY TA TPOONRA TAVTWY TGOV Bpwv pLdg vico-
o 7 év yével, dv moAdamAactdowitey T& [EAY avTig émi &-
plBwdy dpvnTinéy, mpoxUTmTEL AvicéTNG ic0odVvapog pev TG
SoBeiong, AN Omo ToOv Spov v& dvioTpaf] 1) popd avTig.

My f 3x—5)6x elvon loodUvauos pé THv —3x + 5 ( —06X,
1 dmola TrpokUTrTel &Trd THY Sobeioav, &v T& pEAN Tns TOAATTAGG G-
g0ouv i —1. Al ToUTo EmBIKopEY KaTX THV &moAoipny TV Tra-
pououcfc'rc.'fw &viodTnTos v& TToAAaTAcoi&lwpey T& pEAn aUThg émi
feTIKN Y TTOOGTATA T.Y. éml TO KaT&AANAOY TETPywWVOY TOTOTNTOS.

Kord ToUra Suvdpeda &uti Sobfeions &vicodTnTos HE &y VaTOUS
v& Bewpolpey foobUvapdy s Tiis popefis A ) 0, dmou A elven dxé-
PUIOV TIOAUGWUPOV G5 Trpds TOUs &y vaoTous T ANoOTNTOS.

Babp.og &viodtnTos, Tfs otroiag TO pev Ev pédos elvon Gxepaiov
TTOAUGVUHOY G5 Trpds ToUs &yvawoTous auTiis, TO 88 &Aoo elvan 0,
Afyetan & Pabuds ToU ToAUwWUILOU G5 Trpds TOUs &yVWOTOUS™ Tr.X.
i dwodrns 3x2-5x 4 1 (0 elven P’ PabBpol o Tpos x.

A& THv Aoty &vigdTnTos ToU o PoBpol épyaldpeda kot' dva-
Aoylav Tpds THY Ao Eflocdoews TrpwTou Poadpod.

“Eotw T.X. Tpds AUcwv f) dwvicdms 2x + 3 —(x + 1) ) 5. "E-
youev THv iooduvaudv Tng 2x 4+ 3—-x—1)5. Ex ToUTnS  WETY
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Y peTagopav T@V 3 kai —1 els TO SeuTepov péAos kai TV dvaryco-
ynv, éyouev v {co8Uvapov Tis Sofelons x ) 3. "Apa TévTes of
dpifuoi, of omoiol elvan peyoAUTepol ToU 3, EmaAnBelouv TNV Sobei-
gav QVIcoTnTA.
e vy, st X X o :
"Eotw mpds AUty kal 1 &viodTns X - T » = —4. PArrodei-
POpEV TOUS TrapovopaoTas ToAAamAaoialovTes Ta dvica péAn i
45 =20 kai AapPdvopev Ty icodlUvaupov Tis Sobeions 20x-4-5x Y
4x —80. ’Ex ToUtns ebpioxopev THv iooblvapov alTfis 25x—4x )

g Sy i 860 = ;
— 80 f) v 21x ) — 80, & Tfis dmoias edpiokopey x ) — T Ex Toni-

; 5 ; s R . = 80
NS ouvdyopey, OT1 TavTes oif apifuoi ol peycUTepol ToU — 3T elvan

AUoels Tfjs Sobeions dvicdTnTos.

‘Ev yéver 1y dniodng pé Eva dyvwoTtov o PaBuol petd Thv &mma-
AoIpT)v TGV TTapovouacT@y, TNV HETapopay SAwy TGV Spwv TN
els TO TPWTOV pEAOS Kol TNV EKTEAETIV TGV OT\UEIOUMEVLOY mp&ewv,
duayetan els THY popeny ax + P ) 0, &mov, a, P UmoTifevrar yveo-
oTai mogoTnTes. AUTT elvon {ooBUvapos pé v ox ) —B. 'Edv pév

B

elvar a ) 0, eUpiokopev THY iocoBUvapdy Trg x)k?, éav &8¢ elvan

p

a (0, éxopev THY x { — = "Av elvar a =0, f) Sofeioa dwigdTng

ax+P ) 0 yiverau B ) 0, émadndevopévn S1& m&oav TipHy ToU x, &v

elven 16 B ) 0, BnAadn 1) Bobeioa dviodtns elven TdTe TOUTOTNS &vi-

ootnTos. “Av Suws elven B (0, | dvodtns elvar &SUvaros.
'Aounoetrg

‘Ouas wpwTn. 284 N& AvBolv al kérwd &vicéTnTes

5
o) -3%) 5, B') —4x-9)0, Y 0,5x4-5 0,
&) —9x-18 (0, €) 9x+730, o1') —7x—48 )0,
¢y 0,6x=5)0,25(x—-1), n') ~9x+3250, 6 0,5x—1 ) 0,7x—1,

V) (R 1)2(x243%-5. ) :;j Y 0.
249. EOpete Tous dkepaious &piBuols Tous ¢maAnBeliovras Tas dwodTnTas
2x+3 (4 xai x—55 -8,
250. Avo onuela A xal B &méyouv dméotacw (A B )= 2y. Tpitov onusiov

WnpionoBrke amd To lvotirouto EknmaiSeuTikrg MoAmkrg



136

ixer Béo TorTn, doTe va evan (AM) + (BM) = 2a, dmov a ) y. Mg peTaPai-
Aovton ai drrooTdoes (AM) kal (BM), dv 1o M kivijTen émt Tou émimréBou ABM

251. Alo kvnTa &vaywpoiy ouyypévws ék TGV onueiwy A xal B, Sieubivov-
Tan B mpds ouvdvTnoiv Twv. TAv ) ToUTns Twv peTaPAAAnTal peTafl TéV T,
kai T, ToU dvds Kkai T, kad T, TOU &AAoy, peTaly Tiveov ypovwy fBa yivn 1) ouvavtn-
o1 kai gl Tiva dméoTacwy &mwo Tou A, av eivar (AB) = a.

‘Opds BevTépa 252, «) 'Edv &wd T& pédn icoTntos dgaipéowpey To
PEAT AVioGTNTOS, TPOKUTITEL GwioOTNS AQvTioTPORos Tfis SoBeions.

B') "Edweivon of ) O kad a 7 B, Beifarte 6T1 elvan % - % )2

253. *E&v T& wéhn Tiis iodTnTos, T& émoia elvan feTing, Sixpéowpey WE TA PEAT)
&uIgoTNTOS, TPOKUTITEl GviadTns &vTioTpopos Tijs Sofeions, av T wéAn auTig
glvon dudonpar &AAws, | gopa TR &VICOTNTOS Bev peTaPdAAeTan

254, Noate Ty xérwh dvnicdTTa pE dyvwoTov TOV X,

nx—{-vhxx—-?\ HX—v KX

—A
a+p a-pla-plarp

tav eivar (a@—P2) (Pp+ ox) (0, /4 O
255. a') Aeifate 511 elvon o2 4 B2 - y?) of + ay + Py &v a, B, ¥ Sev elven
dAcl igol.
B) "Av, o, B, y elvar T& pijxkn TGV TAEUpGY Tprywvou, Ba elvar
az+ P+ ¥2( 2 (af + ay + By)-

NepiAnyig mepiexopévwy Kegahalou 1L

‘Optopds EEtotaewg, dyvioTtwy E§1000ewY, PILROY EEIoWILWS
Opiopos AVoewS HIGs  EEI0LOECS. Emrainfeuots  £61000EwS. ‘EEI-
owaols ApiBunTikn, EyypappaTos, pnTn, dxepaia, KAaopaTikn (o5
TPOS TOUs &yvwoTous auTns ).

'loodUvapor tEicwoers ((&v “t&oa pila EkdoTns TOV Eflowotwy
elvon pila kad TGOV &AAwv ). '1816TnTES TAY EflowoEwy

lov ol éiowoeis A =B, A4+ A=B4 A elvan icobuvapor,

20v ai éfioboeis A - B, Ap=Bp (p=£0) elvon icoduvapor,

‘Opiopdg Gmadoipiic mapovopaotdy EElowaews. "Avaywyn
éfiocoews els THY popenv A = 0. ‘Opiouds Pabuol ¢Clowoews ( dos
Tpds ToUs &y VeaTOoUS s ). Atois E§l0woews TTPWTOV Badpol
ax + P =0, x=—P:a (&va=£0), &blvaros &v a=0, p+0, &o-
piotos av a=0, p=0.

‘Optopdg  mpoPAfpatog, EMIT&YHaTOS, TEPIOPIOUOT.  AlGKEL-
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o15 yevikoU mpoPAnpaTos &md &piBunTikel. ‘Opioucs Siepeuviioecs
TPOPATIHCTOS.

‘Opiopos otabepag xal petafAntis moaotnrtog. ‘Opropog
cuvapticews Tob x ( TapadelyuaTa &k THs "ApidunTikiis, Ths [ecw-
HeTpias, Tfis Quoikfs ).

Mivaf Tipdv ouvapTnoews kai dveEapTnTou HeToPANTHS.

"Ameikdniors TIPAOY ouvapThoews. TeTpnuévn, TeTtayuévn (ouw-
TeTaypévar onueiov ). "Afoves ouvteTaypévwv ( dpboycvion ).

Fpap ey napdortacig g €éElooews Y = ax ( elbela Sigpyo-
pévny S Tis dpyiis TGOV &Eovwy).

Tpapuny mapactacis Tig éElowoewsg Y = ax +B ( elbeia
Tépvovoa Tdv &fova TAV W els TO onueiov (0, P) xai Tov &fova &V
x els TO onpeiov (— %, 0).

Tpagu napdatacis g x = o (eU0eia TapdAnhos ToU &ge-
vos TGV W ).

Cpapuny mapdotacig g ¢ = B. (ebbela mapdAnios ToU
&fovos T@Y x ). ‘H x =0 mapiotaver Tov &fova p, 1 y =0 Tov
&fova T@V X, fi W = x THY BrxoTopov elfelov THs ywvias xOy Ty
&fdvav, 1) y = —x THY BixoTduov THs Y ywvias x'Oy.

Fpauxn Aboig éElowcews mpwTtov Babpod.

"Avicotrteg mpwrtou Pabpod pé éva dyvwortov. (‘Oplopds
AVICOTNTOS, TAUTOTNTOS QVICOTNTOS, &yVWoTwV AVodTNTOoS, AU-
OEWS  AVodTnTos, iooduvdpwy dvicotnTwy, Pafucl dvicdTnTos )
Aors 1fis &wicdtnTos ax + B ) 0.

WnpionoBrke amd To lvotirouto EkmaiSeutikig MoAmkrg



KE®GAAAION |V

A’. TYESTHMATA EEZIZQIEQN INPQTOY BAGMOY

§ 124. “Eotwoav &vo é§iocoes mpwTou Paduol, EKGoTn TV
dmoiwv Exer BUo dyvdoTous X kal W ki EkaoTov eis TpddTov Pabucy,
ai x + ¢ =10, X —\y =2

AUTon dAndetouy Si1d THY aUTnv Tiufv ékdoTou T&Y &y veo-
oTwv X = 6 kai y = 4 Aéyouev TéTE, 6T dmoTEAOUY oboTRpa BUO
¢ficoewy pE BUo dyvwoTous. ‘Ev yever :

Kalobpev odotnua éElowoewy 1o obvolov SVo ¥ meplogo-
tépwv EElodoewy, Tag dnoiag émainfedouy ai adTal Tipal TOV
ayvoTwy abTdv.

Edv of $610000€ls CUOTAHATOS TTEPIEXOUYV TOUS &y VeOOTOUS EiS
mpdTov Podpdy, Aéyetan ToUTo ouoTnua TpwToPabuicoy tfiowoewy
G5 TTpos Tous &y veaTous auToU.

KodoUpey Aboy ouoTnuoTos Tivos fiowoewy  Thy  elpeoiv
TGV TGV TV &yvodoTwy aUtdy, ai omoic émaAnbfelouv Tas £6I-
OWOEIS TOU OUOTTHATOS.

Avo # mepiocdTepa ovoTipata éElowoewy Aéyovtal icodh-
vapa, éav énainBedwvtal S1d Tag adTdg TIpdAg TAV AYVWOTWY,
#Tol v magal ai AVoELG EXAOTOL éX TAV CLGTNLATWY AVTDV €i-
vatr Avoelg xai 6Awv TOV dAAwv.

Elven gavepov &T1, €av &ls ouoTnua AVTIKOTAOTNOWUEY  piay
f meplocoTépas TV £fl0waEwy avutoU 81" iooduvapwy Twv, TTpo-
wUTTEl ouoTnpa ioodUvaupoy. Katd ToUTo TO TUXOV OUCTNua

Ay=Bi, A, = B, Ay = B,
Smou T& A,, By, .., TapioTdvouy Ta péAn TGV dvtioToiywy ¢fiowo
otwv, elvon loobUvauoy pé TO oUoTNUG
A,—B, =0, A,—B. =0, A;—B, = 0.

Néyopev, 6T tlowols Tis elvan Aehupévn dog Tpos Evar TGV &y veo-
oTWY oUTHS, T.X. TPoOs TOv X, &v elvon THs poppfis x=A, mou TO
A Btv TrepiEyEl TOV &yVvwWOTOV X.
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1. IAIOTHTEEZ TQON ZYEZTHMATOQN

§ 125. o) Oa &modeifoopes TNV £Efis BroTHTA TOV guoTNE-
Twov

‘Eav ei¢ oUotnpa éElowoewy npocbéowpey Vo ¥ meplaco-
Tépag aOTOV xaTa [LEAN xal AVTIXATACTACWMEY piav TV Tpo-
otebelo®dv pé THV TpoxuTTouTav, ebpioxopev ouaTnua {Fodv-
vapov e to Sobév.

2x — 3w =1,
i (1)

"Av TpooBicwpey Tas (1) xaTd  pEAT) Kal QVTIKOTXOTHOWHEY

"EgTw my. TO oloTnpx { o o 3

v ulav, E0Tw THY TPWTNY, €k TGOV TpooTehaody pe THV Tpoky-
TTovoav 2x + x — 3y + w =1 -+ 3, elpiokopev TO oUoTnua
2x +x—-3¢y+y=1+43
{ X +y=3

(2)

Te omolov Aéyouev, &Ti elven fooBuvapov pe 1o (1). AT Topa-

TnpoUuey, 6T ol Tmai x = 2 kal @ =1 &moAnfelouv TO (1) Kai
T18¢pevan £lg aUTo 8idouv éfarydpeva Tous Toous &pibuous.

[2:2=3%1=1, !

el B ) (1o

AV Tas i0oTNnTas auT@y TV apifpdy Tpootéowuey koTa pEAT,
eUpiokopev2 -2+ 2—-3. 1+ 1=14 3. (29

AvtikafioTdpey Topa Kal gl TO oUoTtnua (2) Ta x wad g pE
10 2 kai 1, eUpiokouev B¢ &mo T& TpdTA pEAN TAOV tQiciotwy aU-
Tou 2.2+2-3.1+1 kad 24 1. "ANAG of &piBuol ool elvan
fool dvrioToixws pé 1 + 3 kai 3, o5 eaiveran els Thv (2') kad ThHv
Seutépay TGOV (1'). ‘Emropéves ol Tipal TGOV x kal y, ai émaknfeu-
ovoat 1O (1), émaAnbelouv kol TO (2). ‘Opoiws dmrodekvieTal d-
Tav ai Tipwal ToU x kai y, af émaAn@elougan 16 (2), émadnbevouv
kat 1o (1). "Apax 16 (1) xai (2) elvan {oodUvapa.

Kaf® Suotov Tpdtrov dmodeikvuetan f i810Tns kai &1 wv &kdo
oUTTTUA.

B') O& &modeifwpev kal v E&fs iioTHTA !

"Eav el ovompa éElowoewy pia ¢§ adTdv ewval AeAvpév
Gg Tpog Eva TAV dyVWOoTwY xal dvTixaTacTiowpey avTdv pé
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thv Tipfv Tou €lg tag &Adag ( W) elg tivag pévov ), evpioxopev
cbotypa (ooddvapov mpog To Sobév.
x=2¢+ |

s (1)

‘EoTtw my. To ovoTnua {

10U omoiov 1) TpaTn tficwots elvan AeAupévn s Trpos x. CEav Try

T 2y o+ 1 ToU x dvrikaTacThowpey els Thv BeuTépav eficwany,
A : _‘ X = Zq./ + 1 (2)
eUpiokopey TO oUoTNUa iloh i

16 Omoiov Afyouev, 611 elvan {oobuvapov pé 1o (1), Adm Tapa-
Tpoluey, 611 al Tipai x=3, y = | émaAnbeouv 1O (1) kad TI-
Bépevon els aUTo Gidouv efaydpeva Tous -oous GpiBuous
£ B S e e UG (1
"Av Tds alTas Tipds T X kal W Bégwpev eis TO (2) , ebpiokopev
Ex pEv TR TpwTNS ¢€10oEws ToU ouoThuaTos auTtol foous &piBuous,
8101 elvar oty 1) rpwoTn ToU (1), €k B ToU TrpwTou pEAOUS TT)s Seu-
Tépas ToU ouoThuatos (2) mpokUmTel 6 dpifuos (2°) 21 + 1 -1
fo63—1, émabn 16 2.1 4 1 looUtan pe THv Tiumy” 10U 3 ToU X.
‘Erropéveds 1O EEaydpevov (2') looUtan pé 2, o5 gaiveTal kai éx Tiig
Seutépas Tav (1'). "Apa ai Timai ToU x kai g, ol émaAnBevouoam
176 (1), émoAnfevouv kai 1o (2). ‘Opoiws deikwieTon 6T ai Tiual
Tév x kai y, ol éraAnBedovoat TO (2), émaAnBevouv kai To (1).
“Apa T (1) kai (2) elvan iooblvapa.
‘Ouoiws dmodeikvuetan 1) 1816Tns kai dia m&v GAAo cuoTnpa.

2. MEOOAQOI AYZEQE ZYZTHMATOZ
AYO TIPQTOBABMIQN EZIZQIEQN ME AYO ATNQEITOYZ

I. MEBOAOZ ATTAAOCIOHEZ AIA TQON ANTIOETQN ZYNTEAEZTQN

§ 126. "Eotw, 611 BéAopev va AUowpey Y. TO oUoTNHQ
2x 4+ 3y = 8 b
3x + 4y = 1]
‘Embicokopey  mpddTov v peTaoynpaTicwpey  Tas  dobeioag
t€iowoes (A piov (€ aUTdv ) eis GAAas igobuvapous TouTwv Elg
TpoTToV, GOTE of ouvTEAEoTal ToU &vos TGV &yvwoTwy Twv T.X.
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100 X v& elven &uTifetol. [Tpos ToUTto TTOAATAQCIAlOpEY THY Trp-
v tfiowow (fTor T& péAn auTfis ) &l Tov 3 (ouvteAeoTnv TOU
x ¢ls Ty Seutépav tElowoty ) kai Ty Seutépav émi Tov —2 (dvrifeTov
ToU ouvTeAcaToU ToU X el THv TpwTNY). ToOv TToAAaTAQCIaoUOY TOT-
TOV OT|UEICOVOUEY YPAPOVTES TIXPATTAEUPWS EKGOTTS TWY 10wty
Tov &pifBpdy  Emi ToV oTroiov ToAAaACOIGLOMEY TG WEAT) aUTTiS, o
KOTWTEPW.

2x + 3y= 8 3
’ Sy gt 11| =2 (13
6x + 9y = 24
kai edpiokopey TO cUCTNHX g o e Bl 02 (2)

Thopavéds T& ovothuerta (1) kad (2) elven foudlvapa. Tlpoo-
BéTouev Twpa Tas E€lowoels ToU (2) kord péAn kai eUploxouey p=2.
‘H é€iowors alrmn pé plav Tév TpooTebeiody Tol (2) | pe plav Tou
(1), toTew pé THY mpdTNY, &moTeAel ovoTnpa foodUvapoy Tpds TO
2x+ 3y =28 ,

.y (3) evar ico-
SUvapov pds TO Bobev. 'Apkel Aotrov va Al TO (3) kai al Ti-
pal TéV x kol y, al dioicn Ba eUpebolv, Ba EmaAnbelouv kai 16 (1).

PANN Emaidny Eyopey THY Tipny ToU y = 2, dvrikabicTdvres cis
v éficwoiv 2x 4 3y=8 1o ¢ wé TO 2, eUploxouev 2x +- 3-2=8,
& Tis omolas eUpiokopey x = 1. "QoTe ol Tipal TGV x kad y elvai
aof x =1, y=2. Mpdyuar, &v Beowpey gls 16 (1) dvrl ToU x = 1
kal = 2, maparnpoUpey 671 ol ESiowoels émoAnBedovTan.

‘O dvwTépw TpoéTos THs AUoEws cuoTiupaTtos Aédyetal péBodog
aradotpils S1d TV GvtiBétwy ocuvredeot®y ¥ i Tijg mpoubé-

(2) xai 10 (1). AnAadt) 1O gloTnua {

CEWG.

Adn B aUTfis EMITUYXGVOUEY &) VA LETaOYNUaTicwPey Tag
t8ioatrs els looBuvdpous Twv, OOTE ol cuvTtehsoTal Evdg TEWY &y veo-
oTwV ouTiv va elvar &vrifetor xad B) Bia s mpooiosws ToUTWY
Ko péAn v mpokumrTn wla dlowots pi Evav povov GyvwoTov, fitol
dnadeipopev TOV GANOV EyVwoTOV.

A v& petaoynuatiowpey Tas SUo Eiowoes Sobévros guoTr)-
porros els TpoTrov, @oTe ol ouvTeAtoTal TOU Evos TAV Ay vwoTwy
vk elvan dvrifetol, dpxel v& TOAAaITAcoidowpey GvTioTolxws T
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péEAT TGV EiocdoEwy £ TX TNAIKG TOU E.K.TT. TV AMOAUTWY TIHGY

TGV cUVTEAESTOV ToU év Adyw GyvwaTou &1° EkaoTov ¢§ alTdy Aau-

Pavopéveor kaTaAANAWS TGOV TPooTiMwy aUTdy.

12x + 5S¢ = 17
1

o B T S,

My. &v éxwpev 1O oUoTNUX

TO ek, TV 12 kod 8 elvan 16 24. TToAAerAao1&lopey THY TPdOTNY
TRV ESiocdoewy i 24 12=2 kal Ty Beutépav Emi 24 : 8 = 3.
2 12x + 5S¢ = 17
3 —8x+4 Ty=-—1
kal AapPdvopsy TO kaTwTépw cUotnua (2') icoduvapov Tpods TO
24x + 10y = 34 ”
—24x 4 2ly = -3 (2
M& TrpoobBécews TV Eflowoewy Tol (2'7) kaTd PEAT) TTPOKU-
mrer Eflowols 31y = 31, & Tiijs omoias eUpiokopev y=1 kal dko-
AoUbws Epyalouevor s dvwTépw, eUpiokopey x = 1.

dobtv (1)

Aoxfoetrg

‘Opds mp TN 256. N Auflouv Ta Emdpeva ouoTripaTa kai ve yivy 1) ¢-
ToAffeuots peTd THY elpediv TAV TGV TOV Ay vooTwy,

Al i g =X -

[ 3x+ 4p=10 | G B (5 i
& 4x+y = 9 P X y 17 i — 6x —10y—8=—0
e B s

; 6y — 5x - 18 : 7,2x + 3,6y = 54

257'“){12:(—9‘4: 5 B){2,3x—5,9q¢=22

258, o) | CTDWHD-(H D=9 = 12 5,1 [ 03x 029~ 001

‘c){2x+1o—(3w+1)=o P ‘1.2x—0.6w=0n6

ax + By = o’ + 2a2p — p° [ X B o
259. { BES o el g 260. 3 -+ 3 =3x—Ty—37=0.

X Y o
x+3_ 8-y _ 3(x+y) 09 ahbiee i
PR 22 21T Wor SUalivun ogy
4 : A S piises
TR
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‘Opag BeuTépa. N& AuboUy xal ¢raAnfevbouy T& {mopEva ouoTRpaTa :

263, { e 264, { (et B (o= iy 8

px +ap=ao®+ p2 (o—P)x+ (a+t By =ct—p=
a(x—y)+B(x+y)=4ap g5, LR 2Py
oo { (a—P)x—Py=ay e { P(xta)-pE=Py

| (a+P)x—ap=a?
2T 1 px—(a—p)y =P

II. MEGOAOS AIMAAOIOHE Al' ANTIKATAZTAZEQE

§ 127. "Eorw ). TTpds Aoy TO gUCTTHG
2x+3y = 8 ()
3x4+4p=11
A& v Aowpey auTd, Buvdpeia v épyaolidpey kal g &6fs ¢
*ATropovavopey TOV Eva TOV &yy@oTwy TLY. TOV X, E0Tw els
THy TpTny TéHY tbiodoewy. "HTol Aopev altiv g Tpos x Beco-

. o . 8-3
polvTes TOV W s yvwoTov. OUTw Acupdvouey x = ,,?:J’,_

AUTn ué Ty EAAnY TOV éSiowoewy Tob (1) &motedolv T ko
TwTépw ovoTnua (2) fooBuvapov mpds To Bobiv (1)

I " 8—23\{.
) i
l 3x+4y=11. =

THv Tignv ToU x Tijs TpwTns TGV Eflowoewy ToUTwy dvTiKa-
BioTdpev els THv Beutépav TRV Efiowoewy ToU (1) f) ToU (2) xai
Faly 83 2o L : % ;
gupiokopey 3 - 2“}—1— 4y =11, 1) omolx peTa TR TWponyouuévns

&moTeAel oUoTnua icodUvapov Trpds To (2) xai To (1).

Alopev THy TeAsuTaiay TaUuTny @5 Tpods TO W xai eUpiokopev
g =2.

Al va gUpopev T TNV ToU X dvTikaBioTduey 16 ¢ pé TO

; A £ o, O \ 8-3 o .
2 eis piaw TAV Sobeiodv A el THY x = ¥, &Te euplokopev

2
8—-6
R S 1.

Tov &vwTépw TPOTTOY Tiis AUTEWS OUCTTUATOS KahoU| v ouvrificos

wéBobov &madoipig Sk Tig dvTixaTaoTdoews.
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268. Avoate T& kaTtwb cuoTipaTa kal émaAnfetoaTe alTd :

Sy
Tx=18+ 2 b= . = a2
at Y B { ;‘(f:\:}iv i) { z:_; =%P
0,75+ 2y= 15 : o
\y=3a—% X=4a—y ) =)
EOREI T o ) [x-w)x—\v___z . o A S
= —x=2p 3 2 2x + 3y-—5
Ill. MEGOAOZ AIMANAOIOHE AlIA THZ ZYIKPIZEQZ
§ 128. "Eorw 61 €youev mpds AUoiv TO oloTnua
2x + 3y = 8 ()
3x + 4y = 11

Arx va Aowpev alTd Suvdpela va épyacBdpey kol s EET ¢
*ATropove vopey TOV Eva TGV &yvoTwy T.X. TOV X &ls THv TpwTnhy
kal &lg 'n’]vf Seutépav tffowolv ToU cuoThpaTos. "Htor AUoupev ke
plav Tév E§lowoewy ToUTWY Q5 TPos Tov X BewpolvTes TOV W s

YvwaoTov kai eUplokopev €k pev Tfjs TpOTHS X = §_3—tf, £ 8¢ TTg Beu-

2
Tipas x = 15,

Emaidn al 8Uo alroi mipai ToU x mpémer va elven ioan, Exousy
™v é&lac.xrwg_;w = 1{%‘:\_}" ) omola peé plav ék TV dobeiody dmoTe-
AoUv oUoTnua ioodUvapov mpos TO dobév. Avopev Ty éflowoty Tarmy
kai eUplokopey y = 2. A va elpouev v Tiuny 1ol X, épyaldpsba
kofaxs kad els T& TrponyouUpeva TTapadelypoTa kai eUplokouey x = 1.

Tov Tpdmov ToUtov Tijs AUoews ouoTnuaTwy KoAOUUEV ouvTt)-
Bws péBodov analoipiic Sid Th¢ ocuyxploewc.

Hapationow. Kabds Sioxplvopey éx Tév dvwtépw, Stav Aé-
ywpev, 6T1 peTalu dUo eflowoewy Evds ouoThuaTos droheipopsy TOHV
éva GyvwaTov, évwoolpey pt aurd, 6T ékppdlopev TO 6m al BUo E6i-
owoss dAnBevouv Bid T&s altds Tiuds ToU &v Adyw dyvdoTou.
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‘Quas wpoTn. 270. N& Avfouy Ta kaTwd ousThuaTa kai va yivy f éra-
ABevois auT®v :

+ =1

Y [ ax—Py=y(a—P)

C(){ 3x+4 5‘{-’:20 8 T

3x+ 10y =10

W]-G 'm]-e

Q!M Ql'x

=1

> + -E = 2a
atp T ap T Y e e
. X4 px+oyp=2ap Tl (xie®) 4 (yipR)=—p2
2ap o2+ p2
‘Oupds BeuTépa 271 N& AuvBolv T& k&t cuothpare B1& THs kaTo\An-
AoTépas peBdBou kal v yivg 4 Emadndevols adToY |

3 2(x+2¢)=3(2x-3y)+10 B,){ ( 5Sx+4+7y): Bx+11)=13: 7

{2(2x~\y)t8(3\p_x)+3 (11x4+27) : (Tx45¢)=19: 11

o St (e By=2cp o St

o)

(ot y)x+ (e—y)yp = 2ay Px +ay=p*

x v
] a+ﬁ—ﬁfﬁ2“25 .y [ axtBy= o?
g — 2ap {mc—ﬂw-=-—52

u2+ﬁ2 52 cc”

Bl il e

o [ ax4Py=y n | x+2¢9+4 0 4x—Ty+6
g){.?\x—uxpzfs ) s 15

6x—5y+1 ~ 3x+29+5

‘Opds TpiTn 272, N& Aubolv xal v& émainfeuBolv T ouoThpara:

Hi kb dnssill
a.){2(3x—w)=3(4x+tp)+5 B,){ax+1=cnp+[3x L5 £ Rl
3(x—3y)= 5(p—x) P R Tl L )
3% 4y 12xy
v il s
o [ (0 BX-+ (a2-Bt)y—200p? Tl e
! (et (s zaty? yrid Oyt
p +atp a7
0.1 3,5
——t— et T =0 yx+ay=a(p+1)+y(P-1)
; TWE5 | TxSyFId
ALY w[ _ a(B-yw)+yQap-y)
’ L} - GY

6x—5¢+3  0,1x—459—1
10
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3. AIEPEYNHZIXZ TOY ZYEZTHMATOZ THEX MOP®HZ
[ox+B =y (1)
{_ alx'i“ﬁrq-’:'Yl
§ 129. “YmoBeTopsy 611 ol cuvTeAeoTal TGV GryvwaTwy &y el-
var SAol pndevikol. Auvdpsfa va Umofécwpey 6T oo~ 0.
ToTe 1) mpwTn Eicwois ToU ouoThpaTos Avopévn Trpds X, ToU

omoiou & ouvteAeoTns eivan - 0, §ider x— Y;@}.

Kal dtav ) Tipn adtn 100 x eioaydi el v Seutépav éficwaoty,

1 efiowais altn yivetan a Y_f\y +Biy=Y: 1N omola icobuvopel

we Thy (aPr—ouP)y-—ay—auy.
Oftw, 10 ovotnua (1) icoduvapel Tpods TO cUoTHuX
¥
¥ (2)
(oPr—euP)y=ayi—cy
Alakpivopey Twpa SUo TrepimTaOES |
lov. afy—cuP+#0. ‘H Beutépa é€iowors Tou (2) B Exn TOTE picw

X=

- f \ ay,—o,y
ovnv Avoty, THY Y= 1 21
He Rl ap—a,p
‘H mipfy o) 100y eloaryopévn els THY mpdty éficwaotv ToU
(2) 8i8er TV &urioTorxov TwAY TOU X, TV X = zlg‘gi"'é.
: B |

OUrtw, 10 oVotnua (2), kol cuvertds kad TO loodlvapov TpoS
adro (1) éxer piav AUow, s v Bewpoupévny TepimTwoly.

Taparrnpolpey Sucws, 611, dtav of; — P70 &morAeleTan v elvan
pndevikol ol ouvTeAeoTal TAOY &y vwoTwy Kad ETopéveos TropeAKel 1) Urd-
Bears ToU va un elvon of ouvteAeoTad TGV dryvaroTwy dAol undevikol.

‘H mapdoraois af—aup Aéyeton épifovoa ToU ouoThuaTos (1).
Auvipeda Aotmrov va Aéywpey

"Av ¥ bpilovoa Tob svominatos (1) elvar 40, T oveTqua
éxer wiov pévmv Avowv.

2ov. of;—ayP=0. Eis Thv mepimTwoiv oy 1) deuTépar E€i-
owals ToU (2) yivetan pé wkdbe y. O=ay,—ayy.

Kai &v pév elven mpdypam 1 ay,—y lon pé pndév, 1) Seutépa
€fiowois ToU (2) dAnBevel pé Kkdfe y ki olTw TO oUoTnua (2)

dvaryeton el pdvmy THY X= l’_—;"i’.
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AUtn Exel &meipous Abosis, 816T1 duvdpefa va Swowpey Tu-
xoUoav Tiufv &s TOv y kal v eUpebf] ik Tiis dveTeépw EkppaoEws
ToU X, 1) AvTioToryos Tiun ToU X.

M& ToUTto Abyopev &1L TO ovoTnua (2) xal ouvemds kol TO
ioobUvapdy Tou (1) elvar dopioTov.

"Av Suws 1 TTapdoTacls qy,—ary eival =0, ) SeuTépa Eficworg
ToU (2) elvon &BUvaros, 6moTE Kol TO ovoTnua (2) kafoos kol TO
(1) elvan &8Ovatov.

‘Otav Suws elvon ay,—oyys£0, ToTe ay, # ayy. Kai diaipelyTeg

; = o - . a L
Si& ToU a, TO &moiov elval 5= 0, eUpioxopsy OTI Y, ;—Y omoTE

By, - ayp,

a
“Apa kol Py—Piy # ny—ﬁx}’-
8nA. By, —PiyY (%B;Gﬁl_) fitor Pyi—Pry=£0
5161 Yﬂalﬁgcﬁu)=0, &pol ouf—af, =0 ¢ Umobéoecws.

‘Opoiws cuMroyilopevor eUpiokopey, OTI av ay,—o,y=0, ToTe
kal Pyi—py=0.

‘Qoe :

"Otay ¥ épilovoa Tod cvemjpatos (1) elvar pndevue), yw-
el va elval pndevixoi TadToxpévws xai SAot ol cuvrteheotai
TOV dyvwotwy, T gvompa elvar §j dopiatov §) dddvarov. Kai
&éplotov pev 0& elvar dtav elvar TadToxpovws undevuen xai
pla olad¥imore &x TV mapastdoewv ay—ay | Byi—fiy, &80-
vatov 8¢ 8rav pia éx tévV mapaortdoewv adT®dvV elvar 0.

Iagarijpnaw 1. Elvan Suvatov 7| AUois Evos yevikoU  TrpoPAr-
poTos v 68nyfion els oVotnpa Suo mpwToPabuiwy E§lodoewy Kai
v eloay®fj 1 UméBeois &1 SAor of guvTeAeoTal TGV dyvaoTwy &l
van pndevikol. TéTe 1o (1) yivetan 0 = y.

0:="Yau
pé kabe x kai xdabe .

Kai TéTe gaivetan &1 &v ol y, yi elvar pndevikoi kai oi Buo, TO
oUoTnua dAnBeler pé kafe x kol kdbe .

Aéyouev &1 elven déprotov pé mAMpy dopiotiav. "AvV Sucog
el &k TGV Y | yi elvar £ 0, 10 olotnua eivan ddUvaTov.

Hapatipnos [l. ‘H mapdoTtacis ap,—o,B eupioxeTan s E8f<
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Mpdgovtan o eiocoels coTe of ouvteAcoTal ToU ofTol dryvedoTou
v elven €ls v oty oThnAinv. Téte TroA|lovten of cuvTeAsoTad
aUTol THs TpMTNS, EkaoTos &l TOV Siorywvies &mEvavTt ThS Seu-
Tépas Kai &d TO TP@DTOV YIvOpEvoy GpaupeiTal TO SeUTepov.

Kard 1ov ofmdv Tpdmov elplokovtan wkal ol &pibunTai TV
TUTTV TGV &yvdoTwy X, Y, &pol pddTov peTagepfolv els TO mpd-
Tov péAos kai of Spor of duefdpTnTol TGV &y vdoTwY.

A TOV koTapTiopdy ToU &pifunTolU ékdoTou &yvaoTou fa
TapaAeiTeTon voepdds | oTAAN aToU ToU dryvoTou kad B TroA|
{covTan of 8por Tiis Emopévns oTNAnS, €kaoTos Emi TOV Biarywvicg
&mévarm THs &AANS oTAANS, TapalerToptvou TolU &y vddaTou Tov
mepléyeTan eis THY plav €6 aUT@V TAV oTNAGY, &TO TO TPGTOV
B¢ yiwopevov B& &eoupfiton TO Beutepov. TlapovopaoTtns elvar § o=
pilovoa ToU cuothpaTos. TMy. "Eotw 16 oloTnpx

0,3x+4-0,1y=1,2
2x=5¢y—5,6
MeTagépovTes Shous ToUs Opous elg TO TrpédToV pEAOS EXOMEV

0,3x+40,1y—1,2=0

2x — 5¢+4-5,6=0
TolUro dAnfever Stav x=0(;_35f_—5(;f2)$]1')2) = :Hsf?'? =32.
v= iRt =i =2e
AYSIE TOY SYSTHMATOZ { :‘;ELZ’;

§ 130. ’AvaxepadaioUvTes T& &voTéPe TapaTnpolpey 6Tt Bk
v Ao évds &yypapudTou ouoThuaTos Suo mpwToPabuicy E6i-
ooty pt Blo &yvidaTous evplokopey THy Opilovoav abTtol. Kai
TOTE, AapPavovTes THY TepiTrTeooty, katd Ty omolav fi opifovoe al
elvon 5= 0 8& Exwopev Ut Syiv 611 TO oloTnua ExEl piav pdvov Avoiv,
v émolav Suvdpeba v& KaTOPTICWUEY KOTA TOV GVOTEPW WUT|X-
viopov. ( TMopat. I1).

*Emerta AapPdvopey THy TepimTwolv katd Tny Omoiav, 1 o-
pilovoa ToU cuoTnuoaTos elvai pundevikn kol eUpioKoMEV “TAS TIHAS,
o &moicn THv pndevilouv. AvrikabioTdvTes TOTE Els TO ovoTnua
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TA ypaupaTa pE TAS TIBAS auTds, &uayvopilopsy eUxdAws &v ai
Buo tliooels dudywvTtal els piav, OmOTE éYouev &opiloTiov, 1) v
tlvan dovpPiactor, OméTE TO oVoTnua elvar &duvaTov.
*Eqappoyq. "EoTtw 1o oUotnpa Ax-4w=2.
X y=2A.
MeTagépovTes GAous Tous Gpous €ls TO* TIPGITOV UEACS, EXOUEV
10 igodUvauov ouoTnpe  Ax+wy—2 =0.
x+y—2A=0.
‘Opilovoa ToU ovoThpaTos elven A—l.
lov. Eav A—1=£0, 1o ovornua Exer picv povnv Auoty,
B ey

Y X= - i e =—2
AT e R
s el el i ot

2ov. "Eav A—1=0, Té1e A = | kai 16 oVoTnua yiveton, &v Tebf
i A 10 1, x+y=2 x4y=2

"Htor 10 ovotnua dudyetan els piav povnu édiowaty :
THY X |y =2 xail dAnbever tav x -2—y omou y avbaipeTos.

Eiven émopévas &oproTov.

Haparijoyos. Tloodtng T, @5 X ) A, 1 émoia Suvatal va
Aappdun Slagdpous Tipds els piav T meploooTepas E§lowoels dvefap-
THTWS TV TV TGOV &y vioTwy, KOALSITI TAPAKETPOS.

'Aocxfoelg

‘Opds mpodTn 273. N& Aubolv Ta kdrwh ovotiuara kal va Siepevvn-
fouv B Tas S1a@dpous TIRAS TOU A :

) AX 4 yp=2 B) Ax—2¢= A "y { X4 (BA—1Dy=0
s Ay=2A+1 A=D)x—yp=1 Ap—4x=h—4
[ w=A+2x [ X+y=1 : { (A2—1)x—y = A
®) [ 3y=A=x+3 4! { Ax+y=1 o) 2x—yp=A-1
274. Tiva 16y k&Twh guompdTwy Exouv piav Avoty, eval dépora fy dbuvara;
¥ Lk
[ Ix—Sy=2 w [ 2%+ Ty— 4=0 =+ =1
*) [ MO P {5x+21w-12=o (#3 IEN
Tx + 2¢y=6
b S vl X — Py =
” e 1 ' 20x — By =3 ' _"ﬁ+ e
) 2% " 0 4 S - TV oT) 4« p
T e FOE e Bx+4ay =af
3 2 v af
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‘Opdas SevTépa 275 AYogate kai SiLpeuroaTE T KATWTEPL CUTTHHATEG:

: 2x—3y= 5p-a : a(x—y)+ P(x+y) = 4ap
) { 3x—2y = a+5B P { (a—P)x—Py = ay

o [ 3x—y=2(c+P)® w [ aG—y+P)+PE= Py
Y) { 3y—x=2(a—P)2 & { afip—a—P)+Px = Py

2Py (@200 oty )
apy—2p*y -+ 3py*
a(x—o2)+4 Bly+p2)=ap(atP)+ (a—P)*

X4y =

o B h oo
¢) | a7 $p Gy
ax-+ Py = 2ap

4. TPA®IKH AYZIZX EYETHMATOZ
AYO NPQRTOBABMIQN EZIZQIEQN ME AYO ATNQITOYZ

. oy B 3x—2y =6
§ 131. "Eorw TO oUoTnux (1)
x—2y =4
' S ot 3 ; = oy
AUovTes it elpiokopev X = 1, y = — —-- To onueiov, 10 &
Troiov Tapiotavel 16 Lelyos TV Tipddv (1, — %—), KelTal el EKAOTNS

TV eUBRIGY €, kad £, TS OToias TaploTdvouv ai £iocoels Tou
ovoTruaTos. ‘Emopévws ol ouvteTaypévor ToU onueiou TS Toufis
M T&v edfadv g kal g EmaAnfevouv TO gUoTnua (1).

*Apa Biad v& AUowpEY
iv ovoTnpa o Pabpol duo
eflowoewy peTa BUo dyvow-
OTWYV  YPAPIKGS, dpkel V&
gUpWPEY TAS OUVTETOOYHEVOS
ToU omnueiov THs Toufis M
TGV eUBEIGdY TV TTaploTavo-

=

pévwov UTd TRV tflowoewy

ToU ovoTripaTos (oy. 12).

'Egappoyal. 1n) “Inmebg

? dvaywpel TV bnv mpwiviy
2

GHpav &nd Tob Témou A, Sia
vé peraPi elg tév B. “H-
& v picerav Gpav Bpadlrepov

Zx. 12 dvaywpel & 100 B mwodn-

Adtng Srevbuvédpevog Tpdg

xdv A 1 100 advod Spbpov g & lmmeds. Iolav dpav xai elg
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nolay anécTtasity amo tod A 0& cuvavtnBobv, dv 0 peév inmevg
Slaviy 10 xAp. v dpav, 6 8 modniatng 14 yAp. v dpav
wai W améctaaig AB eivar 35 yAp.

MopioTdvopey Tas dopas pe onpeia ToU &fovos TV X Kad TS
&rrooTdoels i onuela ToU &fo-

vos Tév g (Tédv &fovwy Tepvo- B s Tl

peveov EvTtauba els 1O A). Aeyo- 1 l '

peba 6T Ek&oTn  UmoBiaipecis 30| \ T . e,
el ToU &fovos TGV x B& To- e 0 T | i o
pIOTAVT)  Xpovov  BlapEpOVT N

xaTa | dpav TS TOPOKEILEVNS g"" T 0 - [ o s W <
s xal ékdoTn émml ToU y kaTa é 15+ : -

5 yAp. OUtw pera 1 dpav amod < 10 it

s dvagepnoeds Tou 6 fmrmebs X | 17 ‘L’** § o alese
fa clpioknTan eis Béowv Trapl- o i !

oTavopévTyv UTtd ToU M ExovTog 6 7 8 9 0
TETUNUEVNU 7 Op. Kol TETOryPEVTV wpa

10 yAup., €vd 1) Topeia Tou Tra- Iy. 13

pioTaveTan UTo Tijs eUbeic, AM

‘H Béois ToU TrobnAdTou kaTd THY &voar(WPENnoiv Tou ToploTdveTa
UTo ToU onueiou A (6,5, 35) kai el TO TéAos 1 dp. peT’ avThY UM
ToU N pé¢ Tetaypévny 35—14=21 xAu. ‘H mopeia ToUTOU TOPIOTE-
vetar Umo T eUfeiag AN. To onueiov Tfis ouvavTtiiosws TV &uo
KivnTéY émi ToU Bpdpou AB mrapioTdveTen Umo ToU onpeiou P (7, 75
wp. 17,5 yAW.). “Apa 1) ouvdvtnos 6& yivy els Tas 7 cdp. 45 kai elg
dmodoraciv 17,5 yAu. &md 1o A (o). 13).

2) Mobnrdg dvaywpel ™v Snv mpwiviy Gpav éx témov P
SrevBuvépevog mtpog Tov M Savdwy 16 YA, v Gpav xai otad-
pwebwy mavrote émi 30N petrd &md mopeiav 1 Gpag. Zyreital :
1) moilav Opav Ba €xn Sravdon 48 YAp. &no tod P, B’) molav
wpav xal €ig moiav dnésTaciy émo ol P Ba cuvavtndy we avd-
ToxivnTov &vaywpfioav éx Tob P v Tnv dpav 30X mpwiviy,
T6 Hmolov KIVELTAL Tpog thHY avThv diebbuvary dtaviov 40 yAp.
v Gpov

"Epyaldpevor xaBas kai els 1O wponyoUuevoy wpoPAnua Tapa-
TnpoUpey &11 & Spouos ToU TobnAdTou &md THS Sns pas pEXpr
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Tfs 6ns Opas TapioTdveTon UTTO ToU evfuypdppou Tunparos PA
(ox. 14), émou 10 P mapioTdvel Thv dpyxhv T@Y &§ovwy. ‘O Spduos
Ao THs 6,515 Opas péxpel Ths 7,5M5 Opas moploTaveTal Umd ToU

BI" kai &mwd Tiis 8ns uéxpt

M T7s 915 dopas o ToT AE.
4] Ef—2 Ta elbUypappa AB, TA,
1 EZ (mrapaAAnAa toU &fo-

vos TGV X) GvTioTorYouv
TPOS TOUs YpPOVOUs TV
otabuevoewoy. Oltews 1
/ OAn Topeia peTa oTaBuEU-
oewV ToU TTodnAdaTou Ta-

j /;9 proTaveTanl UTo Tfg TeBA-

1
>y

8
™.

XtAlduecrpa

opévns ypappfis PABICAEZ,
/ J ‘H drooTaois 48 yAu. dv-

3

oTIoTOIXEl €ls TO onueiov
E éyov TeTunpévny 9 -
o at pas. "Apa THv 9nv dpav
B& &mréyn 6 TodnAdTng 48
YAu. &mo ToU P.

‘H Tropeia ToU alrokiviytou Sibeton Gmd This evbeios HN, &vd
éyopev H (7,5, 0) xai Tépver ) HN Thv TebAoopévny ypopuny eig
To onueiov N Exov TeTunuévny 8,5 dpas kol TeToyuévnv 40 yAu.
‘Emopéveas 1) ouvdvtnols 8& yivy Thv 8nv dpav 30A els dméoTacty
40 yAp. &mwo Tol Tomou P.

Sy. 14

DpoBAffpata Ypa@ixu@®dy HRATAOXEVO YV

276. TopaomoaTe ypagikés &ml Tol aUroU oxfuaTos Tas wopeias o) évos
ayTokivnTou kal mas aupafooToryias, P ) wds Seutépas dpafooToryias kal wids
TpiTns. Td pév 8Uo mpdTa KivnTd dvaywpolv ik Tou abTou Tomou P, T& 8t Suo
&M Ex ol M. To errokivnTov dvaryepel Thy 13nv dpav 5A kal ¢8dver els 16 M
v 15nv Gp. 5TA pt orabpeboes SN, 4A, 2, 1A els ExaoTov TGV EvBiaptowy oTa-
fudov A, B, I, A, E. ‘H & 10U P dpafooToiyla dvayxwpoloa Thv 15ny dpav 257
ofdver els 10 M &ueu orabpetoews Ty 16ny dp. 5A. ‘H & Tol M dvarywpoluoa v
13ny @p. 207 ¢B&wa els 1O P v 16ny dp. 457 perd oTabpevoews 2N, 37, 47, 57
els Tous EvBiaptoous otadpous A, T, B, A. *H Tpitn &uafooroiyia dvaywpoloa éx
Tou M Thv ldnv dpav ¢bdver els 16 P v 15nv dpav 55A peta erdduevarv 3A
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els Tov A. 'H dmooTacts PM eivan 131 yAu., 1) & tdv évBiapeowy otabudv dmd
Tou P elvan 51 Ap., 66 xAu., 80 xAu., 95 xAu, 122 xAp., xal al kwwfoes OmoTidev-
Tan dpaai. Edpete ypagpikds moU cuvavt@vTan Ta KvnTd dva SUo kal v yi-
vouv al Trpémovocan émainfevoes.

277 'Ex BUo mpoocmwy 1o v Exel 63 500 &py. To &Ado 125000 Bpy. Kot
£Tos ToU piv o audvetal To Toodw kata 8 000 Spy. Tou & P EAaTTOUTON KOT
12 500 8py. Metd méoa £ al meprovoian 6 eiven ioan | Na Aubf) ypagikdds kal
kai va EmoAnfeuddy & UTroAoyiouou.

278. Avo TodnidTan A kal B dvorgewpolv & pév ék Tou Témou M Thv 8nv -
pav, 6 B¢ & Tou N v 9nv dpav 48X xai Breubuvovta PGS ouvavTnaiv O els Tou
&Ahou. 'O A ouvavtd Tov B Ty 1lny dpav pdave es Tov N 1Av 13nv dpav. "Av
&méotaots MN elvar 60 yAp., va elpedij & xpovos, kad® Sv & B gbaver eig Tov M
xad 1) TayUTns éxdoTtou modnAdTou. H AUots va yiva, ypagikds kol va Emalin-
Beuby S1d Tou UTrOAOYITUOU.

279. Mia TpoyioSpouikn) ypopun AB prkous & xAu. SiarpéxeTan KaTd &Uo
&umiBéTous popds UTTe dpatidy, ai dmoion Guaywpouv dva 10 A Siavtougan 12 yAu.
Y Opav TEpAapPavopivey Kal TV otofpevcewy. ‘H TpdTn dvaxwpnots ék
16y A xai B yiveran ouyypévws Thy 6ny dpav. TTelotopos Guary wpel Ek ToU A THY
8nv dpav 127 Bievbuvdpevos Tpds TO B pE TayUTnT 4 yAp. v opav. Na elpebij
a') wéoas dpdfas 8¢ ouvavThoT épxouévas &k Tou B, P') oo &uafar épyouevan
# ToU A 6& Tov ouvarmoouy. ‘H AUois v& yivn ypagikds kal fy érednfevais Aoyt-
OTIKGS.

280. Epete TO onueiov Tis Toufs Tov evbedov :

a') 2x+3p=1, kai y—3x = 4,

B') 0,3x+0,ly=1,2 »  2x—5y¢+5,6=0.
y) 0,4x-+4-0,3y—-0,45= 0, » 1,6x+40,4¢+1=0.

w X—=1 w44 s

) I » x—2¢=0.

) x—;p 4 \p-?—-x = 1, » o x—Iy=0.

2
UT‘) _1__ = _2__ » .‘(ﬁLLp’: 3.
X ¥ Xy,

5. ZYZTHMA EZIZQIEQN IPQTOY BAGMOY ME IIEPIZZOTEPOYZ
TN AYO ATNQEITQN

§ 132. ’Eqv Eywpev &v oUoTnua TPIGY tb1ocoEwy TpwToPad-
picov pE Tpels dryveooTous LY. TO
| X+ 2y + 3w =14
2x+ y+ w= 1 (1)
|3x+2\.p—+— 2w="13
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Bduvapefcr va Aowpey auTo pé piov &mo Tas peBddous, Tas OTroiag
eyvowpioapev. OUtw pé¢ THv uéBodov dmadoipfis Sid TV &vTiBéTwvy
ouvTEAEOT@Y dmakeipopey Ty, TOv x peTaly Ty SUo TpwTwy -
§looewy TV (1) wai Exopsv :

2| x+2¢+43w=14

1| 2x4y+ w= 7

3y+5w=21
Edv dvtikataoTiowpey piov T&v SYo mpwTwv Eflowaswy Tol
BobévTos ouoTthuaTos (1), EoTw THv Beutépav, pt THV oUTws eUpe-
Beloav 3y4-5w=21, mpokimTel cVoTnpa foodUvauoy Tpos TO Sobév
TO
X429 3w = 14
3560 = 21 (23
3x++2¢-+20w0 = 13
"Amrodeigopev TOpa TOV X petalu TS TPDTNS kai TpiTns TdV
(2) xai Eyopev
31 x+2¢+3w=14
-1 |3x+2¢+20=13

dy+Tow =29
Auvdpeba v QUTIKATAOTHCWHEY THY TpwTny 7 THY Tpitny
¢€loworv ToU (2) mt v mpokiyooav 4y Tw=29. "As dvTikaTa-
OTNOWHEY THY TpiTNY Kad EXOHEY TO KOTWTEPW TUCTHUX (=35
looBUvauov mpds TO (2) ked TO (1)
X+ 2y~ 3w = 14
3w+ 5w =121 3
dp+Tw = 29
Metafl TéV reAeuTaicov Eflowoewy Tol (3) dmaheipopev ToV
W Kai eUpiokopey w=3. *AvTika®ioTéOpey Ty piav ¢k TGV SUo TeAeu-
Taiwv ToU (3), éoTw TV TpiTNY, pé THY w=3 Kai EXouEY TOKaTWTENW
avotnua (4)

x+42¢ +3w =14
3w+5w =21 (4)
w'=3

T omofov elvan ioodUvauov Tpods T& TponyoUueva. TAvTIKaBIoTOHEY
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TO  pé TV TRV Tou els Trv BeuTépav TAV E§locoewy (4) kai -
piokopey THY TipAY ToU w=2. TéAos, €av Tas TIUGS ToU w Kal @ AvTi-
KaTaoTHOWUEY €l THv Tportny Tou (1) f| ToU (4), eUpiokopey edko-
Aws kai THY Tiwfv ToU x=1. "Apa of Tipai TGV &yvwoTwy elvat
x=1, pw=2 xod w=3.

To duwTépw ovotnua (1) Avouey ki B’ dITaACIPTis WE &VTI-
kaTdaTao g £€fs : Alopev Ty piav ToU (1), foTw THY TpwTNY,
ws TTROS TOV fva TV &yvooTwy T.Y. s mpos X BecwpolvTes ToOUS
&Alous BUo s yvwoTous. OUTws eUpiokopey v ficwalv

x=14-2y—3w (2"

AUTH ut Tas Buo &AAas tiodoes ToU (1) dmoTeAolv ouoTnHa
igoBuvapoy Tpos auTo. Tnv Tipnv TaUTn v BéTopey €ls Tas &GAAas Guo
thiomoes Tou (1) kal oUrtws evpiokopey Tas katwb dUo efiowoels

Y Sy el 2(14-29—-3w)+ y+ o= 7
pe dUo dyvwoTous { 3(14‘—2W—3w)+2w+2m:: 13
3p+5m = 21
Kai peTa THY KaTdAAnAov SiaTady { T = 59

AUtan pé Thy (2°) &moTehoUv ouoTnua iooSUvauov Trpds TO
Softv. 'Ex Tév SUo TeAeuTaiwv dvwTépw E6iowoewy  eUploxopey,
KATX T& YVWOTd, TAS TiHds TV @ Kad W, fiTor w=2 kai w=3. "Ako-
Aoubos Tas Tiuds TouTwv &vTikaBioTduev els v (2') kol Upi-
OKOMEV TRV TIPNV ToU x = 1.

To Sobev suotnua (1) Buvdapeba va AUowpev eUkOAws kai &1’
&ahoigiis dyveaTwv peTayeipi{opevorl Thy péBodov Tiis ouykpioews.

"TAexmolLg

281. AUoate 16 dvwTipw ouatnua (1) Sk Ths peddbou dmatoipis Bix ovy-
KPIOEWS.
4x—5w+2¢ = 0
§ 133. *Ectw pds Avowv TO ovotnua § 3x+2w-+Te= 28 (1)
x— wt2p=5

Ald v AUowpev TO gUoTnua auTtd duvaueba va épyactiuev
¢os EERs: TToAamAaoidlopey Ta PEAN TS pEv peyTns E€lowoEws ET
Ky, TS B¢ BeuTépas &l Ke kal TrpooBeTopey T& E€orydueva KoTd pEAT),
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ME TQ WEAN GvmioToiyws Tis TpiTns tfiowaoews, &Te AauPdvopsy ThHv
(41434 1) x— (Oki—2ke+ 1 oo+ (21,4 T, 2)9 - 28k, -5, (2
AUTT pE Tds BUo TpcdTas, LY. ToU BofévTos ouaTAMaTOS, &-

ToTEAOUY ovoTnua loodUvapov autou. "Av Bécwpev Toov pé 0 éxa-

oTOV TGOV OUVTEAEOTOV TGV w Kal @ THs dvwTépw e§iodotcws (2}

i 5k —2k,+1=10 (3
EUpioKOpEY )
p 2K[+?Kg+2 — O
kal AUovTes TO oUoTnpa oUTd s TPOs Ky Kad K, EUpioKOUEY
IiF 8
K1=—'ﬁ’ Ksz-;—B—g.
Elodyopev Tas Tipas ords els v dvwTépw tficwotv (2) «ai

. 44 24 224 3
Eup{oxouev(~5—-g§+ l)x——ﬁ +5 ki x=1.

“Av Béowpev ToUs oUVTEAEOTAS TGV X kal @ TS dvwTépw £Ei-
cwoews (2) foov p¢ 0 ékaoTov, B& Eywuey
4K, 43k, 1=0
{ 2K+ Tk, 4+-2=0
‘Ex Tfis AVoews ToU ovotnupatos (4) eUpioxopev
1 3
Tae B T
"AvTikaBioTdvTes Tas Tipds aUTds eis v (2), eUpioxopev

5 6 84 .
(_'Ef _{_ﬁ+1)m= 7 D ol @ = 2.

‘Opoiws épyalopesda Bid v elpeoiv Tis Tufis ToU @ kai eUpi-
okopey, &v Bécwpev ioov pé 0 EkaoTov TGV CUVTEAESTOV TOoU X Kal w

(4)

Ky=—

4K1+3Kz+l _— 0
o i 5
Tis (2), 10 ovornua l el (5)
&k Th)s AUoews 8¢ ToUTou eUpiokouey K, = — -25—3,1<2=-% Kal  Té-
hos ¢ — 3.

‘H péfobos alrrn, 1 omoia elven yevikwTépa Tiis peBdSou dma-
Aoigiis &yvadgTou Bik T&Y dvTiBéTwv ouvTeEAeoTGY, BUvaTtan va Epap-
pooij i v AVoww ovoTnuaTos kal pE TEplooOTEPOUS TGV TPIGY
dyveaTous, kaAeiTal 8¢ péfodos ToU Bézout. =
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§ 134. ’Ev Téha Si&x v& AUowpev oUOTNUX U £610boEwy TP~
ToPabulwv pé g &yvwoTous, drmraieipopey peTalU THs TpoTNS TGV
Sobeioddy kol fkdoTng TGV B — 1 dAAwv £§iocoewy Eva Kol TOV oU-
Tov &yvwaTov. OUTw TPOKUTTTOUV p—1 véen tfiocooels pe p—1
dyveoTous. AUTo pE TRV TpcoTny TGV Bobeiody &moTterolv oU-
omnua loodUvapoy mpods TO Sobév. Eis To oUoTnua ToUTo épyalo-
peBa Spoles AapPdvovTes Tds veas u—1 thiowoes alrol &md Tiis
SeuTépas kol EEfs. OUTe mpokUTrTouy U — 2 EQI0COES WE B —2 &-
yveooTous, AUTan pé Tas SUo TTPOTAS ¢fiowaoels ToU BeuTépou auoTn-
patos &roTeholUy ovoTnpa fgobuvapov pos TO Sobév. O¥tw Tpo-
ywpouvtes 8& elpwpev ovotmua icodUvauov Tpods TO BoBEv pé p
tromoers. 'Ex Tév t6iodorwy ToUTwy ) TeAeuTaix 6 Exn Eva &-
yvwoTov, 1) TpoTeAevTtala Suo, f m™pd abTiis Tpels kad olTw kod’
£Efis, 1) B8 TpdTn B8 Eyn M dyvwoTous. AUovTes THY TeAeuTaday eb-
pioxopev THY Ty ToU Evds &yveaTtou. Elodyopev THY TIPNV Tou-
Tou gl TV Tpomyoupévny Efiowaly ki AUopEv aQUTNY @S TTpos TOV
&AAov &yvwoTov, Tpoxwpoluey Opofcs els THY &uéows mponyou-
pévny t€icwaty kai oUTw ko’ EEfis péxpl Tis TPTNS, STe eUpiokopey
TS TIWAs OAWY TOV XyvVwaTwWV.

'AcxfoetLg

‘Opéas mpdTn. 282. N& AuBolv kal traAnBeudoly TG k&Twh ouoTHpaTa:

x+2¢ 1
il == x—2y+3w—3p =2
2x+ Ty—llw= 10 Sx+ 6w 20 ot i
- e, ol By Fliasdat :
o) | 5x—10p+3e=—15 p) | Swtde 1 y)i o o0 3 4y 4
~6x+ 12— =31 e T 9—2x+ 400 =8
X4yt w= 12
X — 9p = 20
X+ =7 ey s 0,5% 4 0,3y=0,15
: - 4y~ 6x+5w—Sp=— wd g e
8) 2x=c. '€") Bseot% 4 Bi-Bp=1 ot’) § 0,4x-0,2w =-0,
w x
O fx+ F-v g =et =10
‘Opds SeuTépa. 283. N& AuBouv T& k&Twh ovomuaTa :
ax+ ytw = o ax+y = (a+p)(atl)
o) § xtoy+tow=3a Y { yw=y
X+ ytow=2 x+ (o +Pyw= (a +p)(a+p+1)
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ax-+ Py yo=3aBy ax = Py= yw
¥ e ] w 8.1 : ap+ Py oy
SRR e

XKy Aw = a
WY+ KW - AX p
W KX Ay =y

xtaly+w) =«
€) { wHB+x) =2 s
wty(xty)=u

X+ytw=0 X+y+ow =i
7y { BHy)x+(y+oy+(@+pPlo=0 5y § ax+Pytyw =x
Byx+ ayy+apw=1 a?x-t PRy Yo =k

6. AYZIZ ZYEXTHMATQN AIA TEXNAIMATQN

§ 135. ’EvioTe Trpds AUCIV OUOTHHATOS TIVOS TPO TR EQapHO-
yiis T&V yvwoTdy pedodoov peTayeipi{dpeda TexvaopaTd Tiva oTN-
pildpevor émri TGV Bepehicodiov VOV Kol TV 1810THTwY TAV Tpd-
Eecov. To elBog TGV TexvaoudTwy autév Bév elvan dpiopevoy Kal go-
vepdy B1a k&be oVoTnua, GAN EapTdTan ¢x TR ouvnbeios kol TTS
Be€loTNTOS TOU voU Trepi TRV AUgiv.

x+6y + 7w =30

OUTw T.%. Tpods AVo1v ToU OUCTAHATOS (1)
TN =168+ 3
: \ ; : ¢ et X W W i
ypagpouev Tas BeuTépas Efiowots Cos €S : e g Fagrn O Ba el-

von = S e Xt B TO L B2 apy oty eUplaksis
A R T e TR T T
= OpPoe Sew Lonepe 20 Sgat IEC Tl Bofou@3le 8
e =548, 5 uber, 521 15t 5% 5
To almd GuwTipw oUoTnpa Buvaueda v AUoWUEY Kol S E-
Efis -
PRe 1) Ak o

OéTopev S T e AL ’Ex ToUTwv eUpiokopev X = 6T,

y=8T, w=3T. Tds Tipds TGOV X,y,w BéTopev eis TNV TpwTNY TOV
Sobeioddy Efiotoewy kai eUpiokopev 6T+46- 8T+7 -31=30 7

30 2 - . 6-2 12
751 —=:30, i e Ou*rcogexousvx—6-r——5—= =

\y=8'r=8-§=lm5§, w=3t=3-

\.n[m

L)
>
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x+ty=5

Yytw =28

"EoTw mpods Algiv TO oUoTnux w+e= 9 (2)
o-+T1=11
T4+x=9

MpooBéTopey T&s E§I0MTELS KATX WEAT) Kal eUpiokopev
2x4- 2942w+ 2¢-+271=42, &pa X+y+wtefT=21.

TpoaBéTopey kad péAn THY TPATNY Kal TpiTNY TV Eflodoewy
Ty (2) kal eUplokopey x+y+w-e=14. Ta péAn TaUTng deor-
poUpev &mod T& rfis Tponyoupévns kai ebpiokopev T=21-14 f
T=7. Oftropev &is THv TeTdpTny T =7 kai eUpioxopev p+7 =11,
&pa ¢ = 4. Ofropev el THY TeAeuTada T = 7 kai ebpiokopev 7+x=9,
&pa x = 2. Oftopev eis THY TEdTNY X = 2 ko eUpiokopey y = 3. O¢-
Topev els THY Beutépav = 3 kai eUpiokopev @ =5

x+y+w=15
x+y+71=16

"Eotw &xdun mpds AUoIY TO OUCTNUA w-bpael e 18 (3)
y+How+T1 =30

MpootéTopey kard péAn Tas E§lowoels ToU Sobevtog OUCTT|HO-
Tos Kal eUplowopey 3(x+wtw+T) =79, &pa

79
x+y+wtT= 3 (4)

*AganpoUpey T& péhn Tiis TpodTns TV Sobaicdv Efiomoev &mo
79 7945 34
T& péAn Tis (4) xai edpiokouey T = 5 — 15m ——=—
"ApanpolUuey T& péAn TS Seutépas TV dobeigdv tiohoewy &o
79 79-48 31
T& Tis (4) kol ebplowopey w = —- — o= =t
*Agaipoipev T péAn Tiis TpiTns TV Sobeiodv Efiocwoewy &mo
0 o ey 79 79-54 25
T& Tis (4) kai eUpiokoupey Y = —- — 18 = e
Téhos dponpolpev &wo T& péAn Tis (4) T& Tis TeAeuTaias TGOV
79 19-90 . il

Sobeio@y kai eUpiokopey X = P 30 = - T 3
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'Aoxvoerg
‘Ouds mpwTn 284.

N& AuBoiv T& kdTwd, ouoTipaTa :

SRR, P Y 5 SIS Ko Mooy D e B
o) 6 ) 18 [‘3')' ;c W ¥) a B ¥ 2
3x+ 2@+ w=734 Vs £ —‘;i =2xy ax 4+ Py + ywop= 5
sindin vl R T, ks
x TV 12 l = hogyiE ™
1 1 1 o p ¥ X ==
ol e i B e = o ma SR i i RSV =poo
B b w 200 52, X iy i w Tr)[cxx+[5\.p+yw:5
1 IS a ool
EEA L A T
Yo+ xo+ xy= 1Zxyw ek S 1 = 2
7 { Syw-4dxw+ Sxy=15xyw ) 3x—l2\y+1 x+12-.p—3 1]2
w—3xw+4 12xyp= 13xyw e e e A
! i 3 x+2¢9-3 3x-2y+1 12
XY g
X +ay+ a4 ad =0 5x-t04q4 3x+ Ty = 23xy
8"y { X+Py+ P+ p* =0 DIk 15w=7 1) § 3w+8x = 38xw
X+ yy+yiot+y? =0 wa Syp— 6w = 2yw
2w:§x=
‘Opds devTépa. 285 Avoore Ta kaTwh ouoThpaTa:
(p+ Wx—(p—1)y=2vp (@+x)u—(w—x)v=2yw *
o) § (Btv)p—(u—v)w=2up p) § (X YIv—(x—y)p=2xc0
(v+p)o— (v—p)x=2uv (y+w)p—(y—w)u=2yx
TORE B9EA9 g y 7
i ‘ 2x43p  2x3w 8
3w+ 2xo—xp = Xyw 2 6 1
. = o T
) 30w+ 12xp—18xw = 13xyw 5%xi3 X
18xy+ 24pw—42xw= 5xyw Kol 40 +

L(J_* 2
3 2x~3m) T Sp—dw
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‘Oupds TpiTn. 286, "Efnynoate Thv Biepelvnoiv TOU CUOTHUATOS
[ ax+Py=y
| ox+Py=v1
YpagIkds, fToL Ti onuaivel YEWPETPIKGS TO 8T1 TO ovoTnux EmbeyeTan piav Auoty,
&mewpov TARBos AUcewv 7 &1t elven dBuvaTov.
287. Ti onuaivel yewpeTpikés T STt Tpels tEiowoels pé o dyvdoTous X
kai g tmaAn@edovrtar S1& Tdg aUTds Tipds TV &yvdoTwy aUTdv ;
7. IPOBAHMATA IIPQTOBAOMIQN EEIZQZIEQN
§ 136. Aéyouev 61 TPOPANKG T1 Elved TpwToPabpiou ovoTn-
paTos s Tpos BUo 1) TEPLIOCOTEPOUS dryveoaTous, &v 1) AUols alTol
duayeTtal €5 THV AUCIV OUOTHUATOS mpwToPabpicy éflowoewy e
BUo f| mepioooTépous &yvwoTous. Ak ThHv AUCIV TOlOUTOU Trpo-
PAfuaTos oxnuaTifopey T Eflocaes aUToU gl i Pdoer TGOV Emi-
TarypdToou, AUopey TO oUoTnpa aUTésv kai &EeTtalopey, &v N AUois
TANpoi ToUs Treplopiapovs Tol TpoPAfuaTos, fvar aUTn elvan Sextr.

I. TPOBAHMATA ME AYO AMNQZTOYZ

a’) "Av & A 5oy 10000 Spy. eig Tov B, 8& Exp odrog Tpi-
nAdota to0 A. Eav 6 B 8oy 20000 Spx. €lg vov A, Ba &xp
6 A SutAdowa tod B. Ildoag Spyx. &éxer 6 xabelg ;

Heowoprouds. O [nTovpevor dpiBuol mpemer va elvan Getixol.

E&v p¢ X TapaoThowper TS Spary. ToU A kai y Tas ToU B, 8-
on 8¢ 10000 Spy. & A els Tov B, T& pév drmropévovTta xpriuaTa els TOV
A 8& elvan (x—10000) Spoypad, T& B¢ ToU B 8& elvan (w+-10000)
Spayuai kai 0& Exwpev 3(x—10000) = y+-10000.

E&v & B Sdomn 20000 Spyx. eis tov A, Ba elvea x 4 20000

2(y—20000).
(3(x—10000) = y+ 10000

Qoe #yopev TO gUoTNHA | x-+20000 = 2(iy—20000),
éx TTis AUoews ToU 6moifou eUpiokopey x = 28000 8py., y — 44000 5p.
kai 1) AUats elven Sex).

B') N& ebpedfi Suprog dpiBiog Tol émolov to dbporopa
tdv Ynelov elvar 10, &v 8¢ dAAdEwpev @ Ymepia Tou va
mpoxbTTy To TpumAdotov Tol dpiBpod.

ITepropopds. *Av pt @ TapaoThowpey T0 ynelov TGy Sekddewv
kol pg TO X TO TGV povddwv ToU &pifpol, 6 &p1bpds B elvan 10y--x,
Td & x ki y Trpémal va elvan dxépator povoymgror ) 0.

11
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Kara t& émtdypara 8& Exwpev 16 oUoTtnua

x+y = 10
{ 10+ x=3(10x+y).

¢k Tfis AUoews ToU dmofov ebplokopev y=8 %3- x=1 i—g- ‘Etropéves 1)

AUois &moppimrretan, fitor 1O wpdPAnua elven &BUvatov.

Y') Abo xivnrd dvaywpobv ouyypdvwg &x Tob adTod onuelov
xal 8& &réxouv vo &v Tol dAdov 12 pérpa pév Eav xivnbodv éml
12° wpdg Thv adThv opdv, 204 pétpa 5¢ éav mpog &vrtiBétoug
popdhg. Iléon elvar #) Tayvng xabevdg ( xivouvpévwy dpaidg ) ;

“Eotw x upéTpa M) ToxUTtns ToU o kal W 1 ToU P’ kord Seu-
TepoAeTTTOV. MeTax 128 1O o’ & Siorrpéfn 12x p. kad TS B’ 12y u.
7 8¢ dmooTaois aUTdv B elvan (12x—12y) w. t&v Exouv Thv alrhv
kad (12x+4-12¢) p. &av v dvriBetov. Kard T& Emrdypora 64
Exwpey TO ouoTnpa

12x— 12¢= 12 : . x—y=1
[ 12x 4+ 12¢= 204 fi 10 iooBUvapov [ x.{_k:;:l?

"Ex Tijs AUoews ToUTou eUplokopev x=9 p., y=8 p. kai 1| AUaig
elvan Bacr.

§') "EyxeL tig olvov §Vo motothtwy - Tijg pév a’ #) éxd Tipd-
Tow @ Bpy. g 6¢ B, B Spy . Mboag dudbag mpémer vd AdPy €€
éxdotng molbTnTog, Mate v oxnuartion xpdpa p dxddwv Tiwd-
wevey y Spy. xat’ duxdv ( ywels xépdog ¥ Tnpiav ) ;

"Eotw 6T 6& AdPn x SxdBas &k Tiis TpwTns TOIGTNTOS Kai

& TRis BeuTépas. Od Exwpev TPoavds TO TUOTNHA ;j“:)ﬁziyu
> 50 ‘ < — B=w, _ Gr—=au
Ex Tfjs AVoews ToUTou elplokopey x = Aoy = o

Awepetvnois. “lva Umrapyn upla pévn Abots, kel P—a 5= 0
P # o Kai &v elvan B) o, mpémer v elven oy (B, doe al Tipal TV
x kod @ v elvon Beikad. "Av elvan B (o, pémrer vé elvan By { o, Sick
TOV aUTdv Adyov. "Av elvan P=a, TO TpdPAnua elvan &bBuvaTov
&MNws Te TOTE BEv Buvartan va ylvy Adyos Trepl plyparost

Ev yévar Bia va embéxeTan Aoty TO TpdPAnua, Tpémear va elvan

Prydo il B_{y(«
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DpoPAfpata

288. Tasbiov Aéyer eis &Ado: «’Eav pol Scons TO fliov TGV pRAwv gou,
6c Exeo 40 piidar. TO &Aho &mavTd : « Ads pou aU 716 fjuiou Tév 1Bikdy gou, Bid
va Exw 35». TMéoa piida éxer kabév ;

289. N& eupebouv BUo &pibuoi, &k Tdv dmoiwy & o elven TpimA&oios ToU B’
kai 1O BimAdoiov ToU o pelov TO TpimA&oiov Tou P v& foouTcn pt 42.

290. Né& etpeBoiv Blo &piBpol TotoUTot, GoTe T& Brrhdaiov ToU TpTou pefov
16 TpimAGoioy ToU SeuTtépou v foolTan pt 5 kad TO SirAdoiov ToU TpWTOU pelov
25 v& looUron @t Td SexamevtamAdotlov ToU BeuTépou.

291. 'O ‘lépeov TdV Zuparouoddy EBwKe va TOU KATOOKEUGOOUV OTEQQUOV
&mred ypuody Papous 7465 ypap. Tlva elpn & *Apyiundng, tpwbels prires & xpu-
goydos dvTikaréotnoe ypuady &i° &pyUpou, ¢Putioe Tov oTEpavor s Ubwp kal
Eyaoey obTtos 467 ypau. Tou Pépous Tou. MvwaTtol 8vtos 8T & Xpuods xaver elg
16 UBwp T& 0,052 kad & &pyupos 0,095 ToU Pépous Tou, Téoos fito & xpuads Tou
oTEpAvoU Kol Téoos & &pyupos ;

292. Afer & A els Tov Bp Bpay. xai £xet & B Simhdoia Tob A. AlBer 6 B els Tov
Au Bpy. kai #xer & A BimAdoia ToU B. TTéow elyev Exaoos ¢§ dpxs ;

293. Alo ximTd dméyxovta o péTpa peTaby Twv KivouvTan OpaA®s kal &u-
TiBkTws dvaywprioavta ouyxpéves. “Otav petd T SeuTepdAemrra ouvnvthifnoav
6 v elyev Biatpéfer P péTpa mEproodTEpa ToU &AAou. Tlolas TaxurnTas elyov ;

294, *Ex BUo Témwv &mexdvTewv a péTpa dvaywpoly ouyypdvws Blo kvt
KivoUpeva SpaAdss. "Av pdv kivoUvtar dvmiBéTws, ouvavT@vTal PETa A, dpas, av
B¢ Tpds THY QUTHV gopdv, guvavTéuTal UETd Ay dpas. Tolas Torximas elxov ;

295. « &vBpes kal yuvalkes EmAfpwoay tv Shew P Spx. 'Ex Tdv dvBpdv &
xaoTos ETAfpwoe y Spay. kal ik T@v yuvaikév tkdotn & Spx. Téoor fiogav of &v-
Spes xal wéoat al yuvaikes ; Mepur TepimTwols a=6, P=260, y=50, &=30.

Il. TIPOBAHMATA ME TEPIZZOTEPOYZ TQN AYO AINQEITOYZ

§ 137. a') N& ebpebf) Tpudiprog dpiBpde, Tob dmolov 7o &-
8potopa TV Ynplwy elvar 21 xal 1o d0poopa T@v dxpewv Yn-
@lwy dimAdolov Tol pecalov - édv dAAdEwpev Td Ymepla Tdv
éxatovtddwy xal Sexddwy Ttou, 6 &plBpdg Erartrverar watd 90.

Edw pé x mopaoThowpey TO ynelov TV EkaTovtdBuwv, ut
16V SexdBwv Kal pt w TO TGV povddwv (Evdd T& X, W, w TpémEl v
elvan dxépanor Pemikol povoymgior ), © &pibuos TaploTdveTon  pE
100x + 10y + w kol 6& &ywpev TO ovoTnua

x+y+ow =21
X+ w=2y
100x+ 10y~ w—90 = 100y 10x+c,
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£k THS AUoews ToU otolou ebpiokopev x=8, w="7, w=06. "Apax o (1-
Toupevos &pbuos elvan 876.

£') ‘O A xai 6 B pali épyalopevor TeAewwvouv év Epyo eig
5 Npépag, 6 A wai 6 I' eig 6 Huépog, 6 8¢ B xai I' eig 5,5 ¢
Eig mooag Njpépag xabeig povog tov A, B, T’ ddvatar va éxtel
To Epyov ;
Heotopiouos. Ot InToUpevol Trpémel v elvan BeTikol.
Avos. "Eotwoav x,\y, o ol InTtovpevor &pibuoi. ‘O A &g pia
1

oW s ; el oy . ) Th: sy
fuépay Ba éxteAéon 7O - - ToU Epyov, 6 B to ST R o) eX

,, : ! . S ; o 4 1 e '
Apa of A kai B els piav fjuépav éxteAolv 1O %+ i TOU £pyou kai

e ¥ o Sl 5 TN ) 3 £ ;
aUTO elval foov pe 5 auTou. Aot aeoU eis 5 Npépas ékTeAolv T

o ; . gcnniy . b av gyl 2 » .
Epyov, eis piav fjpépav éxTeAolv o 5 ToU Epyou. QoTe Exouev

‘Ouoiws épyalopevor ebpiokopey 16 ovoTnua :

1 1 |
l?+¢:€

1 1 1

X w 6 (1)

1 1 1

R

MpooBéTovtes TS dvwTépw Elomaoels kaTa péAn kai Biopolv-
_ 181
~ 660

‘Apoipolvtes &’ aUTiis THY  mpeotny Té@dv (1) eUpiokopev
1 49 66

B 945, 2660, 028
R

Tes Ta E€arydueva Bia 2 eUpiokopey %—i—%—*—%

‘Ouolws evpiokopey y =9 % ked x = 10 %?--

HpoPAfprarta,

‘Ouas mpwTn. 296. Tpels Gvpwor elyov moody T1 Yprudtwv EkaoTos
Kal oUVEQLOVTIOaY KAT gelpdy va BirmAacidor) kabels T& YprpaTa @Y SUo &AAwy.
Eis 10 TéAos elpébn ExaoTos pt 1600 Spy. Ti mroocodv elxev EkaoTos kat’ dpyds ;

WnpionoBnke amd To lvotirouto EknmaibeuTikrg MoAmkrg



165

297. Tpeis &vbpwmor Nyopacav kTipa dvti 64 000 py. "0 wpdTos ba 7)-
i ; ; \ e’ SRE o ; S i D
Wvato v& TAnphon SAdkAnpov 1o Togdy, Gv O Beutepos Tol EB18e T a
Ty dowv elyev. ‘O BeuTepos Bd ABUVGTO va TANPGOOT TO TGOV, &v O TpiTos

Tou £B18e T 2 Ty IBikdY Tou. ‘O TpiTos Bid v& TAnpoaomn, ToU EAAee TO

: b = M Ty : el ’
finiou TGy dowv elyev 6 TpATOS Kai T 16 &%y Sowv eiyer O BeUTepos. Tléca

“ixev ExaoTos ;

298. Tpeis yuvaikes Tewhouv avyd. 'Edv fi paTn E618e 1O fli kai 1) TpiTn TO
]]—3 Tév 1By Tns els THY SeuTépav, 6 eiyov kal al Tpeis TOV aUToV ApiBudy ol-
yév. Eqv kal ol Tpels €€ dpyfis elyov 360 auyd, méoa efxev &xdoTn ;

299, N& eupedf] Tpiymgios &pifpds, Tou émoiou TO dfporgua Ty ywnpicw
fvan 17, 16 ynelov 1@y tkatovTddwv elven SrmAdotov Tou ywneiou T@v povabwy,
kal 6Tav deopedf & aiTol & 396 ebpiokouev TOV &piBpdy TOV TpoKUTTTOVTY
81’ Evadhayfis TGV wngiwy Tou. TToios elvan & &pBpos ;

300. N& ebpeBolv Tpeis &piBuol ToloUtor GoTe & TpdTos kal TO fmdadpoioua
Tév BUo EAAwY v& elven 120, & 8¢ Sedrepos kad o BékaTov TrépTrTOV THS Biorpor e
Tol TpiTou &rd Tol TpdTou vd foolTan uE 62, To Bk &Bporgha TV TPy VU 1onu-
Ten pe 190.

‘Opds SeuTépa (Aidgopa). 301. “Exer mis kepdAarov 54 000 Spy. xad
65 000 8py., Aappdver B¢ ko’ Etos Téxov 3 840 Bpy. xal ik T@v &Uo. "Edv 16 Tpéi-
Tov trokileto Tpds T EmiTékiov ToU BeuTépou kol dvmioTpdgws, Ba ExduPav:
55 Bpy. mepiogoTépas ds Tékov #) mplv. Tlela Ta EmiToKIa ;

302. Moody 8100 &py. v& noipaoti es Tpla mpdowna, doTe T& pepibia Tév
piv @ kal B ova elvan 2: 3, Tév B¢ P’ kal ¥y 3: 4. Tola T& pepidia ;

303. *Ayopdder Tis Buo eibn UpaopdTwy, Ek ToU pEv TpTou 5 p. Ek B Tou
Beutépou 6 . &vri 1220 Spy. ’Emeidfy & Epmopos tviiAAate T& BUo €ldn, Enuic-
On o &yopaotns 20 Spy. TTdoov é‘nu&i'o 16 péTpov kabevds eibous ;

304. Avuo Buvduels dvepyoUoal £l TOU QUTOU aTpelou duoppdTrws piv Exouv
ouvioTapivny 16 kg, dvmippémws B 2kg. Tléon elvan 1) Evraois kaBepds TouTwy ;

305. ‘O A Ayer gls Tov B : 865 pou 10 tk Tév ufAwy gou kal B& Exew 1,5 Tddv
{81kédv gou. ‘O B &mavtd : 865 pou 10 ék Tév 151KV gov, 81 va Yo TeTpaTAdOTIY
&Y 1Bikdv oou. Tléoa elyev & kabeis ;

‘Opds Tpitn (Kivfoews). 306. ’Ex BUo onupeicov &meydvroov 1500 u.
dvaywpoly ouyypdves 8Uo xivnTa Opahds kol dvmifieTcs kivoupeva. “OTav ouv-
nvridnoay 16 mpdTov elye Siarpéfer 300 w. TeproodTEpoy ToU &AAou. [Molog elva
S Adyos TGV TAYUTATWY TWV ;

307. ATo 8Uo ToTwy dmexdvTwy & W dvaywpouv GUo KivnTa Kol ouvavT@v-
Tou petd T,5. 'Edw piv nifaveTo N TaxUTns ToU TpwToU Katd AY,, 1) 8¢ ToU Beu-
Tépou HAaTTWVETO KaTd A%, 8& cuvnvTdvro petd T,6. Tloian elvan al TerxUTn-
Tes aUT@V ; N& yivy Biepedvnois.
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308. 'Amé Tdv &kpwv Tofou kukAou 45° kiwoUvtan Em’ abTtou Buo kivnT
avmibéTws kal ouvavtdvranr petd 36. ‘Eav xivouvren wpods Thv aUTv gopav guv
avt@dvral peTa 58, TMdowv popédv Toov Biavier kdfe kivnTov els 18

‘OQpas TeTdpTn. 309. N& ebpedij Siyfpiof dpBuds, Tou dtoiou 16 yn
giov TGV Bexdbuwv elven SUo TpiTa Tou TGV povddav. "Av ypagouv Tx yngix ol
100 kat’ &vrioTpogov T&Ew, TPokUTITEL dpiBuds katd 18 peyadlTepds Tou.

310. N& eUpeBf] Tpiyrigios &pibuos mepiexdpevos petafu 400 xai 500, dor
10 &Bporgpa TEY wnglwv va elvan 9. "Av dvtioTpaed) fi Tabls TGV yngiwy Tou
TpokUTrTEl GpiBuds foos pe TprdkovTa € TeooapexcoTa EPboux Tou dpifipou

311. Na& edpedi] Tpiynpios &pifuds, ToU dmofou Té v ymelov TGV ko
Té&Bwv elvar 10 TpiTov ToU &lpoiouaTos T@Y blo &AAwv, TO B¢ TGOV Sexdbwy elva
10 fijuiou ToU &bpoidpaTos T@Y 8Uo &AAwv. "Av ypagolv Ta yneia Tou kot dvTi
otpogov T&iv, TpoxUmTel &pifuos katd 198 peyeUTepos auToU.

312. ’Edv TrapepPdrwpev petafl ToU ywneiow Tdv povaduwv kai Sexdbw:
Biyneiou apiBuol 1o 4, To &fporopa & Blo dpbudv elven 604. 'Edqv Sioipéowpe:
TOv BeUTepov &piBudy Bid Tou TrpwTov, eUpiokopev’ TnAikov S kai Uméhormov 3
N& eUpebii & &pibucs.

MeplAnyic nepieyopévwy Kegahalou IV.

‘Opropdg cuvomipatog éElowaewy (oUvolov BUo f) TepioooTé
pwv EElomoewy, Tas dmolag émodnbelouy od ofrrad Tiped TGV &y veo:
oTwv).

‘Oplodg g Avgewg ouotnuaros tfowoewy.

‘Opiopdg loobuvapwy cuvotnudrwy (&v oo al Avces oi-
oubrjrote £§ alrddv elvon AUoels kai TEv EAAWV ouoTpdTwV. )

*181étnTeg TV cuvoTHRATWY.

lov T& ou oTo AsBs s By e
sl X A=B, Ai=B, A+A, =B,+B,
elvan foobuvapa.

2ov Ta ovoThpaTa T.X.
A(x,0) = Brpe), x = o), Fpe) = A(xpo)
Al 9(vi@,).y,0] = Bl p(y, @), 9], x = o(y,w),
M [o(yw)y.0] =4 p(y,@), y,w]
glval foodbuvapa.
‘Oplopdg Pabpod ovothpatog EElewoewy (s TPds ToUs
QY VWOTOUS TOU ).
Auois ouoTtiuaTos 8Uo tQiowoewv pé Blo &yvogTous o Pa-
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BuolU ( uéBodos &mahoigpfis Six TGV &vTiBETwY OUVTEAECTROV dryve-
oTou, 51’ &UTIKATOOTACEWS, B1& oUyKpioews ).

ax+Py =y

Alepetvnais ToU guoTHUOTOS A

YPi-viP
ap,—ap
B e Y

X=
“Av ap,—oup <0 uiq AUa1s

"Av opy—a,p=0 16 olornua elvan f dbuvaTov i ddpioTov.

Ti évvoolpev drav kéywpev « draieipopev éva dyvworov
mt.x. petaly dbo éElowaewy ».

‘Oplopdg Tijg mapapétpouv pidg EElawaewg, XPNOIHOTIOING1S
aUtiis S1& ThHY Biepevynoy E§locooews f| ovoThpaTos EflodoEwy.

Tpapuxy Aboig suatipatos Svo npwrofabuivy EEwwwaoewy
pe dvo dyvwaToug (xa'rctcmeun TGV TrapioTavoptvey eUBaddy Kai
Toun aUTGV. ) !

Avdoig cmo'd)pu-rog M ™v p.éOoSov rob Bézout.

Avoig ouotipatog p ¢Elawoewy Tpwtov Balbpod pe p dyvw-
atoug. AUois oumnuo'rrioy o' Pabpol pt TEXVGOPOT.

-
Ll
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KEOAAAION V

A’'. IIEPI TQN PIZQN ZXETIKQN APIOMQN

§ 138. KahoUuev Sevtépav, tpitny,...., vioathv ( § viootiig T
Eewg ) pilav Sofévros &pibuol, Tov &pifudv, & Smoios Unpoupeve
el THv Bevtépav, TpiTY,....., vicoTHv SUvauiv 5ider TOV SobévTa.

Ty Beutépav*, TpiTny,...., vicoTnv pilav Evds &moAUTou &pif

3

v

poU Tr.X. ToU o oupPolrilopev pé Va, Va,...., Va ko elven kard 1¢

dpiopdy (Va =g, (];E P=aq,.... ({/{{)":a.

To cUpBorov V Aéyetan pifikdv, #) U’ atd moodTns Gmbppt
Cog moodtng, & B dpibpds, & Smoios Seikviel THy T&bv ThHs pili
Thjs Umroppllov mocdtnTos, Afyeton Seintng Theg pilng. OlTws e

v

v TapédoTacy ¥ o Umdppilos ToodTns elvan TO « kai SefkTng & v
Eis v TeTparywvikiiy pilav évvoeiton Selktng & 2.

Pifo mis Adyeton édpriag f) meprrtig tdEews, &v & Belktns av

5
s elvon &piBuos &prios f mepiTTds. OUTeos ai pilan Va, Va elvan ¢
6 8

Eews mepiTTHs, af 8¢ Va, Va, Va elvan Tdfews &pTias.

1. IAIOTHTEEZ TQN PIZQN

§ 139. °Amodeikvlouev Tp&dTov THY £Efs PonbnTiknv TpdTACH

"Av ai proortal Suvdpelg dbo dpoovpwy &pbpdy elvar loat,
ol &pBpoi elvar ioot.

* ‘O Rafacllo Rombelli T 1572 eis 10 PifAiov Tou « Algebra » éxape

xpiiow tév V—a, - J—a.
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AT, &v .y elvan o = B¥, dmou p sivan dkepatog kai BeTixdg
kad a, P opdonuol, B Eycouev ot Pr =1, f
(% s 1, &pa & =1, &ool ; elvon feTikds, kol ouveTrdds o = P.

§ 140. o) ITag Betixdg Gpibpdg &xer §vo pév pifag dpriag
tdEewe dvtiBétoug, piav 8¢ mepittiig TdEews ( Betunv ).

A6 & Evds piv BeTikds T dpunTiKOS dp1Bpos  Uyoupevos els
&priav SUvaquv 8iSer é€orydpevov BeTikov Gpibpdy, V@ &’ ETépou
névov BeTikds dpiBuds Uywouuevos els TEPITTIV BUvopiy Biber e€aryd-
pevov BeTikdv &p1Bpdv.

"Ex 1év BUo piledv wds &ptias Tdfews OeTikol appol, 7 Be-
TIK) oupPoAileTan koTd ouvBrikny Wé TO olkeiov PIlIKOV Gveu Tpo-
sAuou, 1 8 &pnTikd pE TO aUTd Pilikdy Exov &ploTep& TO RS-
muov —. OUtw, &v o elvar BeTikds &piBuds, TO oupPoAov YV« on-
uadver : #) BeTikd TeTporywvikn pifa ToU a. *H APVYNTIKN TETPOY WVIKT)
5ila ToU a oupPoMleTan pé & — Va.

B') Még &pvnrindg &pBpdg Exer woévov piav pilav meprriig
rdEews, GpvnTehy, ovdeplav 8¢ dpriag TaEews.

AéT1 povor &punTikds &pibuos Uyoupevos els TMEPITTNY BUvapLy
5iBe1 E€oryduevov &punTikdv &piBudv. Eved oUBes &K TV yvwoTdy
&piBuddy ( Bemikds | &pimTixds ) Uyoupevos els dUvamv dpTiav 5idet
sEarydpevov dpymmikov &pibuov.

3
“Eotw mw.y. | V—8. AUrh elven —2, Siomi Eluc;n (-2)*= (-2)(-2)
(—2) = -8. Taparnpoluey Suws 671 elvea V8 =2, &dén cva
3 3
29=2.2.2=8. ‘Emoptvas &youev V—8=—V8.

txarovtasTnpidos . X. kupiws dmd THY dvabnTnow Tijs Algews Tou TpoPAfpaTos
Tou BrrAaciaopou Tou kUPou, TO Stroiov KadeiTal «A:’]?tgov TPOPANUa », BnAc-

57 Tiis evpbocws Tol X, Goe v& elver x3= 20 { x = a }2 xal Tob mpoPAfua-
To§ Tiis TPIXOTOMOEws W&s olaodimoTe yowvias. Ta mpoPhfuara alrd  kabs
kal TO ToU TeTporywvigpoU Tou kUkhou, &mmayoAnoav Sxyi Hovov ToUs pafinua-
TikoUs Tfs TaAads Eoydis, GAAG kal Tous TOTE popwpEvous kuKkheus, i wAéov
52 kai Sixofjpous padnuaTikoUs SAwv TV Tponypévewy, Xwpdv. "Amedelydn dm
& TrpoPAfjeTa avtd By elvon Buvarrdy va AuBolv pt padnpoarridiv dipiferay xal
pédioTa pdvov pi TV ¥pnompotroinoiv TGV Kupiws YEQUETPIKGY Opydvwy, ToU
xavovos kal Tou BiaPriTou.
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'Ex ToUTou kai GAAwv Spoiwy TopaderypdTwy ouvdyopEy &Ti:

‘H plla mepiLrtijs TaEews dpvntinod dpibuol, elvar dpvnting
wal drodvtwe lom peé v pllav g adthg TdEewe ol avrtiotoi-
yov &moAvTou &pibpol.

'Moxfoerg

313. Aceibate 61 moa pida Tiis 1 elvar +1 A —1. Awaeri ; Tl&oa pifa ToU 0
elven 0. At ;

:

314. Edpete ta& tarydpeva tav |9, V36, V £125, ) +64.
3

315. E0pete 1& 3-Y4, a+Ve, at P

316. *H loéms Vo= a méTe elven dxpiPrys ; Ao ;

317. *H loémns V(o) = o elvan dipiPrs kai Srari ;
3 5

4
318. o) Elpete T Efaydpevov [44 Y164 27— J=32.
3 5

3 3
‘Ouolwos 7&: B') V4+ V8 -V16, y') V27T-)-32, &) V(cp)®
Aottt e by et T iy
€) VxqyA,  or) V36+V=8, &) Vi25-V6d, n') B+V2)(3-V2), #) Ve

§ 141. "Iva pila dmoditou &pBpol VY wlY] eig SVvapiv,
dpxel va O Ppwbi ) Oméppilog moadtng elg THv Suvapv TalvTnv.

i i

Aéyopev 5nAndt & elvar (Vo )P = Var - (1) Adm &v Tas mopa-
oTdoets alrrds Iywowpey eis TNy p SUvapiy, evpiokopev é€arydueva foa,
&pa xai ol dpiBuol atrroi ( ds dpdonuor ) elven ioor. TMpayperm elvan

“ M e fui
[aar I-ard e = i (e y=o.
Mapatijono. ‘H &vwtépw (Biéms Bév dinfever &v mpodkeiTan
Bid Ty dpvnmiky pllav tkdorns &ptias Talews OeTikol &pifBpod.
Aém TéTE, v Uywbi f) pila ol els dpriav SOvauy yiveton Be-
Tikds &piBpds, éved &v Uywwbi) wovov TO Umdppifov els olThv THY
BUvaquy, péver &proTepd ToU pilikoU TO Tpdonuov — Kai Exopev dpvn-
TikOV &roTéAsopa.
Katwtépw thv Ondppilov moodtnra 8& drobétwpev Betixnhy,
& Tdv 800 8¢ pLll@dv éxdomg dptiag TaEews Betinol dpiBuol Ba
Bewpobpev pévov T BeTihv.
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§ 142. "Av elg vov Sebemv Ti¢ pilng wal Tov éxbétmv Tig
Suvdpewg dmopplfou moeémrog ( Betixils ) rdpxn %01vdg Tapd-
ywv, Suvdpeda v& tév mapedeiwpev.

3.2 iR 5 i &L

My. elvn Vo2 — Ve & a)0. Arbmi inpolvres T& wéAn Tiis i0o-
TTos arTiis els THv 3-2 SUvoquy eUplowopev foa tferyopeva, &pa kal of

32
&piBuol ool s Sudomuor evon foor. TlpdyuaTt Exouev (Y at3)s2
3 g s
—att ko (Vab)»t= (ot Pr=at? ‘Ouoleos Exomev Vo= (VP )'=o’.
Kol dvrioTpoews :

Avvépebe v mellsmlesibowpey Tov Selxmyv Tig pllne
xal Tév éxbétny thg Omeppllov moeémTog ( Oetixtig ) éxl <ov
abtév &pi@pdv. k ;

‘H &mébeafis Tifs 1B1dmTos aUiis ylveran, 6mes xai TR wpon-
youuévng. ~

§ 143. "Av cig viv dmdppilov mupderacty Umépyxy mapbywy
Serindg pt éxbétay Sumpevdy Sud Ted Selbxvev ThHg pling, &O-
vatal vé Eay0f odweg duvdg Tod prlixel, deool & &xdétng 8i-
arpedi] S1d Tol Selmvew,

o e o gl RS At N i !

M.y. elvan Vuu'ﬁ—c-vp &va)0.A6T txouev (Va+p)" =a+ P xai

u n §vs
(VP )*=a* (VP Yma*B. Kal drmorpdecws :

Hepbywv Tig Serindg derdg Tob piiucol Svvatar va cloay®f
dvrds adrod, dv VPpwhi elg Thy Sdvepiy Thy dp1opévnyv Oxd Told
Seixvouv tig pllns.

el e, P el 004 ;
My evon 3Y2=VPF2=VI8, aVp=Vop xalf dmodalis
yiveran dpoiws, o dwaoripw.
"Aexneig

319. ‘AmAomoifjoaTe TS kdrwh TepacTdoes

v wyllan

o)V, Ve, Vi, Varv, V5, V.

s 1 Vo o 2vl

p) Voo, B, Jotv, Vatvil.
9

3 Gigecali e
y') Vear, Y1254, V32
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8) V(a*-2cp+P2)% V(o®+4ap -4p2)s, | (4at+20ap | 25p2)"

3
&) V(¥4 302p+30p? - p7)%, (Bt 12%B + 6ap? 4 PoYe.
o dOTTHCE Uy L M T Dl 0 % (@+P): Vatp, (a—1): Val.

§ 144. Aw va EEaydywpev v pilav dAAng pilng mooéTnTéC
Twvog Betixilg, dprel va noAlamAacidowuey Todg Seixtac TV
POV xai vé dpRowpey g Oméppilov TOCOTY T THY AVTAV.

4 =
3 43
My. €lvea Va=Va Abt & o B5lo alrai Tapac

UywBolv els Tv 43 BUvay, Bibouv foa é€aryduev, &pa ki -al TTapa
oTdoels ovTai (& TaploTdvoUaa &p1Buovs Supootpous ) elven
oot Tlpdy am Exouev :

(‘4/;‘; )“3:(\4/(-\3/_&)“)4= (\;5)3 —=a kai (;./30()"3 =

§ 145. Pilag Betiudv &pBpdv pe Srapépoug Selutag Suv
peba va Tpédwpey el dAAag Toag mpog adTég peé Tov alTc
delxmmyv.

3 4
“Eorwoav m.y. af pilaa Vo,V B, Vyémoua,B, y, etixoi. "Etreidn
TO K. TGV Beiktdv 2, 3,4 1év pilddy elvan 6 12, &v TOUS £kOéTas TG
Umroppileov kai ToUs Sefxtas TGV pi{év TOAAGTAGO GO WHEY KoTd oEIpAY

gmi 6, 4, 3, qvti 1@V BobévTwy AapPdvopcy Ta foa Twv GVTIoTOIY COS
1% ¥V0 e
Ves, VB, Vv~
‘Ev ytvel, ) Tpomn piliké@v els &AAa Eyovra TOV auiTov SeikTnv
yiveral xaBoos kai 1) TpoTrh) TéW ETEPWVUPLIYV KAQOPETWY €ls dpdivupa.
i v v v I
Tx. T& Va kai VB Tptmovran els Ta V&' kad VB*. Ta Va
v __P__ BUPa  dvp - lvel
VB, V y Tptmovtau eis T& Y «*f, ¥ pee Yy k.o.k.
§ 146. To ywépevoy i} to mnAixov pildv Betixdy Gp1Bp.iv
pé Tov adrdv Seixtny loobrar e pilav Tod ywopévou #| Tob mm-
Abxov TOV Omoppilwy mogoTiTwWY xal pé Selxty Tov TdYV Ta-
PAYOVTWYV.
iy | [ atia.d
Myx. Va VB Vy=VaPy. Aidm, &v ai (dpdonuor) adrai Tro-
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pPaOTACELS U\ymﬁoﬂu gig v p Buvauy, Bidouv Efayopeva foa.
K K i i o
MpayuaTt Exouey 'l NpVy) = (Va)r (VB (Vy )'=c-p-y.
Kad (baﬁyj —a-B-y. ‘Opoiws Exouev V I’B-La—‘v o
VB
B¢ &modealis yivetan Opoiws. Katd taUTa exopev :
V2-¥3.¥5=V30, V32:V2=V322=Vi6=4

§ 147. o) 'Edv BéAwpey vd elpwpen-TO ywopevov i To Tmhi-
kov pilik&dy ExovTwy Sragdpous Celktas wal GeTika f) &mdAuTa Imrdp-
oila, Tpémopey aUTa els &MAa foa Twv, Egovta Tov auTov Sefktnu
kad drohoUBus Epapudlopev Ty dveTépw BomTa. Obtw O& ¢-
Xmueu g o X

vl

2"l e 3 b 6 5
VS V2 VB Y2I=V58.25, V20°: V5=V204V5=V 20¢ 5.
H éfarywyn Tfis pilns KAGopaTos dvayetan el Ty efaywyhu
Tfis pilns dxepaias TapaoTactws Ev yive, &v Tous Spous Tou kAGoua-
Tos TOAAOTTAGGIACWPEY £l KaTaAAnAov dpifipov, @oTe O Tapove-
paoThs v Exn Udppilov TrogdTnTa SUvapiy pe éxBéTnv 1oV BeikTnv
i pilns. Ou-rcug sxouev TI‘X
4

4
T 15 yio  y1o
i 3 L —2? 3 TN (=D
¥ 2

[evikdds, av & Trapovou00"r1i-: rmlop.f}"riki'}g MTOPao TATEWS é'xr_}
p1{1kdY, TOAACTAQOIGLOVTES  TOUS  Opovs auThg i kaTdAANACY
mapdoTaaty, Suvdueda va petaTpiywuev TRy bolelcay els &AAnV
ué TapovopcoThy &vev prlmol. Tly. &v ixowpsv Ty mapaoTagiy

s 4 ; ] e ) -l
‘;;VE kol TTOAAQTTAGOIACWUEY  TOUS OpoUS QUTTS €1 TNV CuLLYY)
nopasTAGLY TTS CH-V[B, fitor Ewi TN U‘—VB_, (#vdd UmoTifeTan
a—V P #0), eUpiokoney

Y e i TSR i
atb B (or VB (P

Aocxnoerg

320, N& damiomomboly al karwb
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o) V5443V 24—)6, B') Vd45a® + V124a® —) 3203,

9 n 5_ 125 112132
B 7 = N T

321. Els 7as kdrwdt TapaoTdoes & mpd ToU pilikol mapdywy va eloay8i
kaTaAAfAws EvTds aUToU,

at) X x=1; Ypir 3y 5V av%. &) 2\/3, ) 7\/4]9-

322. N& tpamolv ai kdTwh pilon els looBuvéuous abriv tyouaas EAdyioTov

Kooy BeikTny :
12

ool S [ J el g B i
«) Ta, Vo, Yo B) T To ¥y ¥) Tu I B
323. N& ylvy &mAomoinais Tév pigdv.
A : e e 2
o) Ved, B) V48, ') V64, &) Vau.
324. N& eUpebolv T& ywéusvcx
3 4 4 5
«) ¥5.Y20 p) V4 V2 y') 15 15'6' §) Yot Y
4 3
€) w\/{ o) rzu 1508 - m S0 A s
325. N& eUpeBolv Td TrmAlka :
AR 1r 9 Sl A i - A 0
o) T24:72, p’) J7000: 1875, y') Vx:¥x, &) Véat: | 2a.
3 3
326. N& evpebfj 16: o) (Va+VB—Vvy) B) (2Vx+8/x2)-Vx
3 4 4
) (fa+Va—Va) Va.
327. T& wérwb A depora v Tpatrouv els loobUvapa alTdv pE prnTols Ta-
povopaoTés.

3 iy 0 Vs
syt gy STV D bl Sl V2 0 eV R L
el ke

2. AYNAMEIE ME EK@ETAE KAAZMATIKOYE

|

§ 148. "Eorw &m Eyopev TOV a?, dmou TO o TapioTavel &-
1

piBuov Tivar Beriév. ‘Opflopev dm 16 a2 mopioTdvel THY BeTiKAV
1
TeTpaywviknv pilav 100 o, fjTor BéTopey aZ=Vaq & Va)?
1\2 2
-a, &pa (c: 2 ) =
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Katd TauTa :

1
42=Y4=2, 9

1
"Av o] TO cx"_, gved elven v ) 0 kai dxéponos, Opilopev &1

4
v

_Jfa YrrobéTovTes Gpws a Y0 dtav © v elvan &pTios, &Te Eyouev

Ay (R ey

i
"Av Eyopev TO o v, Ev@ elven p kai v Sképanol kai BeTikol, 6¢-
e, ( i)v
Topev & ¥ =Y a¥, Umobétovtes o) 0 &v v &pTios, OTe Exopev \o ¥/ =

=(\}Eﬂ‘ )vzcx*1 , fiToL : (cxi")v=cxl-‘.

EE &\hou TrapaTnpoluey én 1o

ot tlosag oL 1 Lae R e v_\u
a'=a V—a' faV=(")" = (cx v), fitor oV =Var= (\/cx).
‘H Teheutaia lodtns loyuer &vev mepiopiopol, tmeidn Becopol-
pev Kk TGV BUo pil@dv Exdorns &ptios TéEews uovov ThHy BeTikrv.

3

Otrroos Exopev 100 2 =Y 100%=V 1 000 000=1000.

Ex Tédv Svwtépw OBnyoupsvor Sidouev Tov Efis Spropdv Tiis
Buvdpecos oyeTikoU Spifuol pe tkBETnv BeTikOV KAGOPaL

‘H Suvapig &pipod pe exbétmv xrdopa Exov Spoug dxepaloug
xai Betcode mapratdver i Ty pllav whv Exoucav delxmy Tov
TapovopasTy Tob ¥Adopatog xai brépptLov Tév &plBudv e &xBé-
v ToV &pllunThy Tob xAdopatog §j THY Sovapiv pé Baowy v
pllav Tod &piBuod Thv Exovoav SeixTv TéV mapovopacThv Tob
xAdopatog xal pé éx@émy tov pibunmiv adrol.

ok
§ 149. "Av 6 &démmg Tiis oY dvtikaraoTadiy pe Tov looblva-

HOV TOU '}2 ToU p TapioTdvovTos &piBpoy dxépaiov Kal fetikdy, elven
B¢ émi mAfov kal & a Oerikds, O& Exwuev

® Hp 52
aV=a'P, Bi16m elvan V—\/cf* (§ 148)
e vp

A& xkad avP=Y aHf (§ 148)
=\;cxt-" (§ 142).
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‘H iodtns m’rrfq Suws Bev dAnbever &v o (0. O0tw . Y.
s :

(— 2) 3 A= (— 2)", S19m (=2) 3= YV—2=— \J/Q’ (0, tved (_2)E=
——\/( 2)1*\/4>0

Kab’ Spoiov Tpdtrov Buvduea v Seifoopev kai dAAas i81dTnTag
TGV piLddv, kabas kol va Tpéwwuev pilas eis dAAas Eyoloas TOV aUToy
BeikTny, UtrobéTovTes Sucos THY Pdov o BeTiknv Tpos &IToQuUy NV
XOVOPOEIBEY TQAAUAT®WY.

1

§ 150. o') "Eotewo &T1 Béhouev v Spiowpey TO « 2. Asyduevor
ToUTOo CO5 Buvay ToU o kal UmrobéTovTes &mi 1) 1816Tns ToU Y 1VOUE vou
TGV Suvdpewy ToU alrol &pifuol loyler kai éTav of éxBétan elvan
BeTikol fj dpvnTikol KAaouaTikol &pifuoi, Eyouev
; _%=a+_]2__2l=a“=l.

| 1
Aicapouvtes T& foa uéAn Tiis lodTTos a?.a 2 =1 Hix ToU
1 1

+_
ol 2hicx

e T ey (e 2
a‘, euplokouey @ == ——, fitol a ¢=——. ‘Opoiws elpioko-
0 x x
o

-~ 1 1
pev o o= — =3 (Smou 76 v elvan BeTikds kai dképanog &pi-

oy E

o s 1 i

Buos ). Kad yevikéds o V::—p*-_—v- (&v T& p kai v elvan Betikol

xV Yoo

kad dxéponor apiBpol Sidgopor Tol 0 ). *Hror :

*H 86vapig piBpod ( +#0) pe éxbémy S0bév dpvntindy xAd-
opa moploTdvel kAdopa Exov GpibunTiy wév Ty povdda mapovo-
pasTy d¢ Thv Sbvapy Tob adrod dpiBuol Exovcav ExBétny Tév
avtiberov Tob HoBévrog.

OUrw .. & ouev
sl R S T il ]

= 5———6—-—: =-——37:7':_=—-:=——--

Ve 5 V& Ved

a b

(64
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'AoxnoeELg
: e

328. Ti onpaivel &) o j

329. Evpete Ta : o:')( —3 f ; )- ﬁ')(a-i'ﬁ—zi) -(G—ﬁ_%)
Al -

9 ( 2% 437 +1)

Y (2_ T 4—3~17) ' (2_% -{%)r 5
o 1
3

3 2 v 4 T
&) o0B.ol 402, Sy w13y &y x 3:x°, 1) ablig—08
4 L
By wltighl, 1) 8°-4 2.
131 2 et 3] S O
330. ‘Opoiws T& a)( 2)4.I3')(G3)( 4).)")(0! 6)( 5)0: &
1 1 1 1 ] 1 1 1
gty o L 5 oray: F0 Lt e L
By g5 2 Je. Ao um, 2.9 , o) 49 2.5 3:256 4.256 2
1 1 1 1
E B e = 6
. 36 +169 4 . 125 " 492
L Ry U L e T i e e
52 =4 —3z 25
g SO 144 —64
331. N& Ttpamelv al kdrwd TapaoTaoes el looBuvdpous Twv pé pnTols
TApOVOPaTTAS.
V. B) alVp+pla ¥ i Vatp+Vap
x— Vg a+}B V- xe® Votp—V op
4/ 5-20 5= . BYIZ —12V 6 ! 6
) = l‘ e A;O"T) g v'::_l C) —‘l‘———,r__y—: T])—:
1 1+) 2 4)73 1+) 2
—V TR0

3. IEPI THXE PIZHE MONQNYMQN

§ 151. Mvepilopev &1, Six v& Uywbij ywopevov TapaydvTwy

els Suvapiv Tiva, dprel v Uwwbi EkaoTos TGV TapayovTwy €lg

TV BUvapiy ToaUuTny Kol va ToAamAaoiacfoly T&  Efaydueva.

Katd ToUra, émeadh 1O TeTpdywvov povwvipou Tivos eUplokeTad,

&v SrmAacidowuey Tols fkdéTag TV TTapayovTwy auTol, EmeTen OT1 :

Ak v& ebpwiev Thv Tetpaywvixiy pilav dxepaiov Tivog po-

vwvdpou dexel va Suatpéowpey Tovg éxbBétag TV mapaydvrwy
adted S 7ol 2.

1 1 I 1

Otrras Egopev Y25aiBiy =252 (o) ? -(B) 7 ()7 =5cPys.

‘Opolws { 16a2p4= 4ap?
12
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Ka®” Suoiov Tpémov é§&yetan kai 1) TeTpoarywvikn pila kAc-
opoTikoU povwwupou, é&v £6axbf 1) pila txdoTou TV Spwv avrol.

" . ‘9':;‘5[3_5)!“ e 8aify2
OUtw Tr.Y. EXoupev v 166%5 4z

"Edv mapdryovtds Tivos Bty E§dynTon 1| TeTpaywwikn pila &-
kp1Pads (EnAadny, &v 6 éxBéTns Tou BEv SicupfiTon Bik ToU 2), derjvouev
¢’ auToU onpetovpévny ThHY paiv 1), v elvan Suvartdy, dvaiUouey
auToV gls TapdyovTas, oTe va EEqynTal 1) pilaTou ToUA&KIoTOV Evds.

OUtw .. Exouev |24cpdy —|/4.6.02-p*-p.y=20B|6py.
'Aoxfoerg

332. Na& eUpeBf] f) TeTpaywvikn pifa TGV EERs povwviuwy :

: 4 ; 4 5o [33)/"8'_‘ # 3202[31),2
2A8 — B2 £ s
o) Gdatypt, P g =Py, Y e 5) s
e DI o IxBYH . 3a*piyn®
S oT) g4oripe’ %) I6eg3ge’
333. N& ebpebfi f xuPixn pila TV EEfis povwovipwy :
. ’ i n Ba'Py®
IR0 23 gt ] ol s g,
«) Bavpoyy, B) Gdarpryr, )~ oaen By

B’ IIEPI OPIQN

§ 152. "Opiopég. a') MéyeBos fi moodtns Aéyeton peTaPAn-
T pév, &v AauPdvn Siapdpous Tipds, otabepa 8¢, &v pévn &ueTd-
PAnTos, évgd &AAan, upeta TV Smofwv ouvBéeTan peTaPdAAovTan.
TLyx. N dxris &vds kikAou, TO &Bpolopa TEV YWY TRIY VoY Tivds
elvar orabepal ToodTnTES, #vEd TS pfikos Téou wiKkhou f| 1) &fia
Evos EumropeUpaTos EfopTdTon dvmieTolyws &md THY dkTiva ToU
kUKAou fi &mwd THY Tipny wds povddos alTou.

B') Aéyopev, 811 moadtmg Tig pretaPAnth AapPdvovon dmnel-
pov mAfjbog Tiwdy Exer Sprov ) telver elg moodTnTd Tiva atabe-
pav, &av al Tipal Tijg weraPAntiig &nd Tivog nal ég’ EEfic dmodv-
Twg Bewpodpevar, Siagpépouvay éxdot Tig orabepdc xatd mo-
gotnTa, doov Bélopev puxpdyv.

‘E&v oupPaivn ToUro, 7 oTaBepd alrn TroodTns Aéyetan Sprov
s petafAnTiig.
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Hapadeiypara : lov. “YmobéTopey, 6TI &v KV TOV M, KivoUpgvoy
émi Tiis eWfeios AB (ox. 15) dvaywpel éx ToU A SievBuvopevov Trpos
16 B kol Sirypéger els 12 1o fjpiou Tiis AB, 9bdver S¢ el 1O on-
ueiov M’ kelpevov el 1O péoov Tis AB.

A 8
M M L

w45

KivoUpevoy dpoicos eBdvel petd 1° dxdun els 70 M™ péoov s
M'B’, petd 1° @8dver €is TO péoov M Tijs M"/B kai mpoxwpel dpoicos.
Elvon @avepdy, 611 TO kivTdV, TpoXwpolv oUTw Tpds 1o B, mAnaia-
let oUTd Binvexdds, AN oudémoTe @B&vel gls 76 B. *H &mwdoTaois ToU
onueiou A &md TO Kivoupevov onusiov elvat TOCOTTS HETaPANTY),
THs émolas 1) Tiuf aU§&veTan Simvekads kal TAnow&ler TNV oTabepav
&mdoTaoy AB, Exel SnAabty Sprov Thv AB. TodvavTtiov 1) &rdoTaois
1ol onulou B &md To xivoUpevov onusiov elvou émions petaPAnTh
moodTns AN’ al Tipai s EAarToUvTon kot T kKivnotw kel TAn-
a&fowv Binvekdss o 0, fitor Exer Spiov ™6 0.

20v. "EoTw 6 Bexadixds &pifpds 0,3333......., & dmolos UvaTon v

~ L] 3 3 3
ypagi} ki olTe 15 + 55 + e

‘H Tipf ixdoTou T@OV KAQOP&TWY TOUTWV MPETA TO TrpATOV

elvan TO [lﬁTOG‘ mponyoupévou Tou. ‘Emropéveos STav Bewpoluev T

KA&opaTa TaUTa, Suvdpeda TpoyxwpolvTes &proUVTWS V& eUpuouEy
#v K\&oua, To otoiov elvan Soov BEAousy wikpdv. “Hror of Tiwad TGV
SiaBoyik@y ToUTwy KAxopdTwy EAoaTTolvTa kal Exouv dplov TO
undtv ( Becopoupsvoy cos v &meipov TAAfiBos TGV ).

T &Bpoiopa KAQOp&TWY TIVGY K ToUTwv elval, GF yvwoTov

b THs 'ApiBunTikiis, mikpéTepov TOU g = % kol Soov TepIOCOTE-

pous Spous TrpocBéTouey TOoOV mAnai&lopey TPdS TO %

Ak v Beifwusy, 811 ToodTns TS peTaPAnT) x (AcmPdvovoa
&meipov AfBos Tipddy ) Exer Splov TOoOTNTA TIVX otafepdv
&pxel v& Belfwpev, ST 7 Blapopd peTafU TGOV TIUGY Ti peTaPAN-
THs ki THs oTabepds &wd Twos TRV kot € ¢

Wnpiono}Bnke andé 1o lvetirouto EknaideuTikrig MoMTikrg



180

a) Alvater v& yivy dmoAdtwe pixpotépa oioudrmote dpt-
Bp.ol Betucol Ooovdyvjmote pinpol.
B') ‘H dapopd adty 8év Sbvatar v yivy (dmoidTtweg) oy
(e TO pndév.
ZupPoAifouev 1O &T1 dprov THS X elvan TO o g £Efg:
opXx=a N X—a.

1. IAIOTHTEZ TQN OPIQN

§ 153. o' ) 'Edv 6 8plov peraBintig Tivog x eivor o 0, to
op(A x), 6mou A elvat mwoaotng otabepd (A5-0), elvar igov pé 0.

D161 &poU af Tipal ToU x 8UvavTon v yivouv & Tivos Kol
£’ E&fis, dmoAUTws Becopolpeval, doovdNTIOTE MiKpad Kod TA y1vdupeva
TV B A B Eyouv THY adThv iBidTnTa

B’) To Gprov 7ol &Bpoicparog wenepacpévou GpiBpod peta-
BArfrdv mocomtwy X, Y, w,... icobrtal pé o dBpotopa TGV dpiwy
T@v Tpocbetéwv.

"Eorm, 611 T Spra TGV X, W, w,... elven dvmioToiyws, o, B, Y,.--
ToTe BewkvieTtan, 611 TO Sptov (x+y-+w-....) = opx+opy+opw-+
=a+PFy+..., av TX x, W, ,.. elvar TemEpaopévar TO TARG0S.

Y') "Edv dplov petaAnti Tivog x elval o, 16 8pLov Tod A x,
omou A elvar otafepd Tig (540) elvar logov peé Aa.

A16T1 &pol opx=q, 6 elvon op(x—a) =0, émouévws TO opA(x—a)
=0, fitor op(Ax—Aa)=0, 5nAadn op(Ax)=Aa.

§') "Eav té+bplov petafAntij Tivog x icobrtal pé o, T Splov

ol ;, omov A elvar moodétng otabepd (+#-0), igobrar e j;_

. X 1 . X 1 1 a
[MoT glvan T B KB OF == 8 Biere X S o

€') To dprov yivopévou 8V ¥) meprtocotépwy (memepacpévwy
10 mAT00g) peTafAnTdV TocoTHTWY ioolTal LE TO YivopeEvoy TOV
oplwy TwWV.

"Eotew, 6T x kai y elvar peTaPAnTai moodTnTEs Kad &, B TX 8-
pi Twv GuTioToixws. Od elvan ToTE op(X-y) = opx-opy — a-f.

‘H id16tns loxUel kai Sk TrepiocoTipous TapdyovTas, GAAX
TETTEPACUEVOUS TO TTATf0S. -
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at’) Toé &8pov Tig Vi duvdpews moocdTNTog peTaBAnTig
loobTar we Y v Sdvapy tob oOpiov Tig petaPintig.

AT, v elvar opx=a, 6 Exwpev op(x¥ )=0p(X.X...X)=0pX.0pX...

=(0px)’ =a.0...a=a", fiTor op(x’ )=(opx)’ =a" .

¥') Té 8prov Tijg v pilng perafinTijs Tivog TogéT)Tog igod~
Tar pé ™y v pilav Tob dpiov Tiig petaAnTiis.

n') 'Eav 8vo }Lero;ﬁ.kntal nocdtnTeg AapfBdvouv ioag Tiwag
dvtioTolywe xal éxdotn &xn Splov, T& Gpid Twv elvon ioa.

“Eotw, 871 of peTaPAnTal X, ¢ AcuPdvouv foas Tipas dvtioTol-
xos kol opr=a, opy=P, ToTe elvan a=Pp, fiTo1 opx=0py.

0') *Eav ai dvriotoryot Tipal petafAntdv tocomjtwy Eyouv
otabepdv Adyov, éndam 8¢ TovTwy Exn dprov (#0), 6 Aéyog ob-
Tog iooltar pé tov Adyov TdV dplwy Twv.

"Eotwoav x, y BUo peTaPAnTal TTOoOTNTES kal opx=a(5=0)
opy - B(#0). "Av elven i—:p oTtaBepdy, TéTE elven —%z p, fiTot :

a opx
R BT apgh

I' IIEP1 AZYMMETPQN APIOMQN

§ 154. “Eotw, 6T [nreitan f TeTpaywvikh pifa ToU 2. Al
Btv elvan dépads Tis &pibuds. AT, 12=1 xai 22=4. AN\’ oUte
Utrépyer &AAos Tis &piBuos ek TGV pEYpt TOUSE yVwaoT@VY, ToU &mrolouv
TO Tetpéywvov looUron pt 2. ATy, &v Umobtowpev, S Umrdpyer
ToloUTos dpifuds Sexadikds kotvds fi eprodikds, alrds Slvarcn v
mapaoTadf wt Khdopa dvdywyov, éoTw & ToUTO TO % Toe
B elvan z: =2, 16 &moiov elvon &Buvarov, Emedn, &eol TO % elven
&vérywyov, TO 3: elvar duéywyov kol Stv SUvaran vé foolron pe 2.

T& aUrd Taparnpoluey kad S THY V5, mw V7 wTa

*AvalnToUvtes TV Vf oynuarilopev  Tous  &piBuous 11,1

1,2 1,3....1,7 1,8 1,9 2 kai oynuoTilopev dxoAdovBuxs T& TeTpdywva
ToUtwv 1 1,21 1,44 1,69 2,25... Tlapammpoupev, 6T oUbEy €k TEV Te-
Tpaydvwy auUtédy foolron ut Tov 2 kad dmt & 2 mpiExeTan petady
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TV 1,96 kad 2,25 TeTporycoveov TéV 1,4 ki 1,5 8Uo Siaboyikdov
TGV aveTépew apifudv. "Hror elven 1,42 (2 (1,52

ZxnuaTifopey Twpa ToUs &piBpols 1,4 1,41 1,42 1.43....
1,49 1,5. ’Emeidn) 6 2 Bév SUvorran v iooUton pé 1o TeTpdywvoy évds
€K TOUTWV, TEPIEXETAN UPETAEU TV TeTporyovwy BUo SiaBoyikdv
g TGV dpifpddv adTdv. Tpdypom, &v oxnuaTiowpey T& TETpXy wva
TV apifuddv TouTwy, elpiokopey, & elven 1;41% (2 {1,422 ‘Emroué-
veos 7 V 2 mepiEyeTon peTafU 1,41 wai 1,42, “Opoicws Trpoywpoluey
kai eVpiokopey, 6T 1) |/ 2 mepréyeTen peTall Tév 1,414 kad 1,415, 2vé
ol dpifpol orroi Siapépouy KaTA Ev X1AI0OTOV. "Av TTPOYWPT|TwWHEY
dxoun, evpiokopey, &1 NV 2 mepiéyeTon peTafy SUo dpiBuddv, of é-
Toiol Siagepouv kaTa v SékaTov Y1AlooToU, £V EKaTooTOV ¥1AI00TOU
kai oUtew kaBefs.

"Ev yevel, Aorrdy, &u mpoywpriowpey Opoiws, B elpoopey, 6Ti 1)
VZ meplexeTal peTaEU SUo &piBpddv, oiTives Siagépouv  &moAUTws
kara piav Bekabikfv povéda Ths TeheuTtales TéEews, THY dmroiaw
TrepiExouy Kal fropéveos 1) Siagopd aUtn SUvaTan va yivn Soov Bé-
Aopev pikpd ( &v é§akohoulriowpusy dpkolvTaxs). *Apa, EkaoTos TGOV
Buo ToUTwy &pibuddv katd ueilova Adyov Ba Biagépn dmoAlTws dmo
TOV &pibpov ToOv TapioTavovTa THY Vf KOTQ ToooTnTa Ooov Kai
&v GeAcopev pikpév. A ToUro Afyopev 611 1) V?: peE Oplov Evos TV
&5 &vw eUpioKopévoy &pBuddy, fTor Bewpoluey dxs | 2 Tov Eva x
TV G5 dvwTépw eUplokopéveoy EpiBpddy: Exel B alrods &meipa Be-
®oBika yneia un Tep1oBikd, S16TI EM\Aws & dpi1Buds avTos B fBU-
varo va mapacTalf] pé KAGoua, T omoiov elvar &BuvaTov.

Tov &pifudv alrdv, 6 oTroios TOPICTAVEL TV V2 KOAOUPEV
&obppetpov.

ToioUTous &pifpous eUpiokopev kad els v EwopeTpiav katd THV
UETPTIO1V TGOV koAoupévwy deouppétpwy peyeddv mTpos Tnv pova-
Sa peTproEws aUTdV.

"Ev yéver walolpev acuppérpoug &pibpodg éxeivoug, ol-
Tiveg Eyouv dmelpov mhijlog Sexaduindv Ynpiwy pi) neproduedv.
Kai elvon Betikol fi &pvnmikol, &v &xouv mpd alrtdv TO ofjua +
(1) oUdtv Tpoonuov) 1} TO —. Zvppérpoug bt xaAoUpev ToUs péypt
ToUBe yvwoToUs d&pifuols (dkepaious T kKAaopoTikoUs Ev yével).
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Katda Ttolta 1) V2 glvan &piBpos &oupueTpos, © 1,41421 xora
TPOCEYYIoIW  £VdS  EKATOVTOKIS yihooTol.  ‘Opoiws ol  &pifuci
2,14159.... kai 2,71828.... elvan doUppetpor (ExovTes &meipar Sexadika
Yneia pn TepIodikd).

Kabdos yvwpilopey éx TS *Ap1BunTikiis, Sexopeba ouvnbcs, 6T
ol gUppeTpor &pifpci duvavTon v& yivouv &mé ThHY povada fi kad
&mo Ta pépn odrriis 0,1, 0,01 0,001.... &1 Tfjs EmavoAnyews au-
&Y g TpoabeTéwy, Tpds B, 6T1 UTrGpyouV KAGopoTa, TX OTroia
elvan foa pé &piBpovs éxovTas pev GTTEIPOV TAfBos Sekadikédv ymeiwy,
1& Omoia Opws EravaiduPavovTal &md mivos kol EEfis Spolws kad
Kot THY oy T&Ew. Ol Tolobror &pifuol Adyopev, 6T1 oynuerti-
{ovran Bi1& Tiis Emovadryews s TpoodeTéwy TG (amrelpeov TO TAT-
fo5) Sexadikddv povadwv 0,1. 0,01 0,001 x.T.A

Kat® &véhoyov Tpémov Bexopeda &Ti:

Zovorov mAKBoug &x Tdv adTdv dmelpwy Sexabikidy povd-
Swy, ¢E éxdotng TGV dmoiwy dév elvan neploaéTepal TV évvée,
Bewpobvral h¢ &pibpol, doabfnore xal dv elvat & Ynepla, suk
T®v dmoiwv ypdpovral obTot.

Kai pera Thv mapadoxnv TV &dovppéTpwy Epifuddy Bexdusba
éTi BiarnpolvTtan ol dpiopol T@V mpdgecov &' alrddv, s kad Emi
1@y ouppétpeov, Sevietcn 8¢ &1 elvan Suvarh ) pdodeots, 1 dpai-
peats, & ToAAamAcolaouds (kad f Tywals els BUvaiv) xal #) Siadpe-
ois 5Uo olwvbhroTe &pibucv a:p (B#0). 'Emlons Sewieranr, &n
loyUouv kai &’ orédv al BepeAidders 1B16TTES Tpatewv.

Els Tas mpdders T@dV &oUHMETpwY &p1Buddy TopaheiTopsy T&
Bexabikd ynela ouTdv dmé Tivos ko Efis. OUTws Exouev ovupé-
Tpous &piBuovs, of émoiar elvan pévov kaTd Tmpodtyyiow foor pd
ToUs douppétpous. ‘Emrl TGV OUBMETPWY 8¢ ToUTwv tkTEACUMEV TS
TPp&EEIS KATA TOUS Y VWOTOUS KAVOVOS.

*Ap10uds Tis BETIKOS TUUMETPOS (yponpévos G5 Bexadikds) Abyeton
peyordrepog &AAou ToloUTOY, & bmoios Abyetan pixpédrepog ToU
TpcTou, &v Tepiéxn TO oUvoAov TGV povdBwv EkdoTns Sexabikiis
Té€es ToU SeuTépou kad EAAas &wdpn, kabds 2,5349 elvon peyodi-
Tepos ToU 2,53439856.

§ 155. Avo &pibpoi Bemikoi &ovUpperpor Aéyovran Toot, &v Trds
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&piBuods dxépaios ) kAaouaTikés, & &Troios elvon pikpdTepos TolU Evdg
&k ToUTwoV, elven pixpdTepos kai ToU &AAou. OUtw of &pibuoi 1 kad
0,9999.... elven foor. Aidm foTw &pi1Buds Tig HikpOTEPOS Tiis 1 Ty, &

7 AUTds €lvon piKpSTEpos Kai TOU o, & 51 & v o Biciok

e S MIKPOTEPOS loog EmEdn & wev [0, Blogéper
e i el ey AT \ » . < ;
amo Ty 1 xora T B¢ {48 KOTY 75, fiTol mepigobTEPOV. Emropé-

. 147 Pz & i 57 i
Ves O s, 6 omoios elven pikpdTepos ToU 0,999, elvan dxodpn pikpd-

Tepos kai ToU 0,9999. ‘Ouoiws Sekwletan kai TO dvtioTpopov Tou-
Tou' GoadnmoTe 8¢ yneia ToU 0,99999.... xoi &v AdPwpev, Twpo-
KUTTTEL Gp1Buds pikpdTepos Tiis povados, &pa elvar 1=8piov 0,9999....
kai Bétopev 1=0,9999... kai 0,01=0,009999... k.T.A.

Koara Talra SUo &pifuol Betikol oUppeTpol ypauuévol s Sexa-
Bikol B elven oot : lov. "Av wévra T& Sexabixd ynoeia Twv THs aUTis
T&Eews elvar T& ot 1) 20v, &v Tvd pév ynela Twv &md Tol TpdyTou
kod £’ EEfis elvon kaTd oeipav T& alTd kai TO &péows Emdpevov yn-
plov ToUTwv ToU £vds &piBucl Biagéper &md TO dvtioTorydv Tou (Tis
oUTfis TéEews) ToU GANoU kaTd povdda, T &8 ETrdpEva wnoic ToU pév
ExovTos TO WiKpdTEPOVY &K TAY dvicwv ynelwv elvar wévta 9, Tol 8¢
&Ahou TéwTa elvan 0 (T& dmroia kai Trapadeiovrar). "Av 8tv oupPaivy
ToUTo, ol &pifpol elvan &wvigor. OUtw Tr.x. of &pifuoi 3,1539999, kai
3,154 Bewpolvtan, &1 elven footl, kabdos kai of 0,54327 xai 0,54326999,
&vd olf 3,1452.... kai 3,1478... elvan &vicol xad 3,1478... ) 3,1452. ..

Tlaparnprjoes. o) Mé thv PoniBeiav T&Y Trpomyoupéveey Suvd-
neba va Spiocopey T lodtnTa kal dviodTnTa kol pé douppétpous
&pibpovs. TLy. & TGV douppétpwv 3,14153... kai 3,141298... & o
elvon peyorepos Tol P’

p') O &pifpoi c:+VE Kad y-{—vig, &mov &, y, oUupeTpol of B¢
B, & fGemikol xal oUppeTpor GAAG pr) TéAeia TeTpdywva elvan Tool
uévov dtav o=y kai P=>5.

Mpdypart. ‘H iodTns cx—{—]/ﬁ_ =y+}/8 loobuvayst mpds THY
(u——y)-}—V}?:VS: ‘Emropévws, i v dAnBedn mpémel dmwodnmoTe
v elven ((a—y)+) B)2=8, BnA. (a=y)* + B+ 2(a-)} B=8 A
2(a—y) [ P=5-P—(a—y)2 *Av fiTo azty, duvdueba va Bicupéocopey
T& SUo upéAn Six a—y kai oupmepaivopev, 6T B& Empems va &An-
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T~ — g 2 ~ 1 o \ » A
BeUn 7 l/ B= 5-—5;—(9;;1—)7_ ToUTo onuaiver, 611 B& Empeme va elvan
bp-(ar) o
wy o TPEYHC
&SUvatov. Ko’ dvéyknv Aoirov mpémel va elvon a=y. Kai TéTe
Bige ver elven Taor ol G+VB; y+I'8 mwpémer v elven kad I/B=] s
ko ouverréys P=8, dpol P, 8 Betikol. ToUTo 8¢ Kol &prel Tpogavéss.

6 &ouppeTpos &piBuds V B foos pE éva oUPPETPOVY

'AcxNoeLg

334. Acifore, 611 .dgou Sév Utrdpyer &piBuods dképanog, ToU Smoiou ) TpiTn
SUvauis looUton pé 7 Sév Umdpyel TowoUTos oUTe kAaouaTikos kal &Ti UTdpye
&oUppetpos. EOpete ToU &pibpol alrmrol (KaTd Ta dveTEpo ) TO &xépatov pépos
kal T& Tpia mpdTa Bekadikd yneio.

335. Acifate kot dvahoyiav &T1, Gv dpifuds dxéparos BeTikos Bév Exm g
viooThv pidav (v dxépaios kai BeTikds ) duépoaov Biv Exer oUTE KAaopaTIKOY AN’
EXEl GoUppeTpoy &p1fudv.

336. Acifore 61 elvan op 3,567999...=3,568

Moios éx Tév 18,1557... xai 18,1452921... elven peyoaiTepos kal Siorrl ;

337. EGpete 16 &Bporopa T@dv 3,14124... 0.68456... 1,72345... xai 12,53652
ué Tpootyyiov Bekdkis YI1AlogToU.

338. Edpete 16 [ 194} .3 pt mpootyyiow xihioaTou.

339. Edpete THv Sixgpopav 3,542754... —6,37245... pt Trpogéyyioty Bexdkis
X100 TOU,

340. Edpere Ty Siagopav ) 5— ) 2 xad Th J 2— | 7 ut mpostyyiow xikio-
oTou,

A’. TIEP] SANTAETIKQN KAI MITAAQN APIOMQN

§ 156. Kodos eidopev, ol dpvnTikoi &pifuol v Exouv pifav
&ptias Té&Eews. *Av BéAwpey va Exouv kal ol &pynTIKOl TETPaYWVIKNY
pilav, Toapadexoueda véov elos &pibudv, ol omoiol v& Yyivwvra
&mod véav povdda, THs dmoias TO TeTpdywvov Opilopev foov p& —1
Tous véous TouTous &pifuols 8& KkoAoUuey pavtaatikolg, ToUs 5¢
péypr ToUBe yvwaoToUs Trpds Sidkpioty B& kohoUpey mpaypatinovs.
Thv Tetpaywuikny pilav Tiis dpvnTikils povados koAoluev pavra-
otV povdda ki TNV TopIoTAVOpEY uE TO oUpPoAov* i, v &t

* ‘O oupPoriopos i:}f:l typnoomomin 1O WpdTov Umd Tou [eppavou
pobnporicod F. Gauss &AX’ 6 Euler (2777) elofjyayev opioTikés v mapd-
oTaOW QUTHV.
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&vTiBeTdy TN uE —i. OUTeos &v Exwpey x*=—1, opilopev 1O x*=—1=
it kal x=|/—1=i, €lven B ko oEIpGV it=—1, P=i%i=—1.i=—i. *Ex
Tiis 1 7| uépous orTfis Sexopeba, 61 oynuaTilovron Sid THis émavain-
yews s TpoobeTéou of gavtaoTikoi dpifuoi.

T, x Exouev 8T 2i=idti, 3imititi, % i= 5 it 5 i+ 5 i
g

Kot’ &vdhoyov Tpomov Beyodpeba, 6T oxnuarifovran kai of
Xapaktnpilopsvor s &pvnTikol @avraoTikol dpifipol &k Tis —i.
& kol ol &pvnTikol TpayuaTikol €k TRs —1, A & TRs +1, éav
SAAGEwpey TS ofjpa s, TLy. elvan —di=(—1)+4 (—1)+ (—1)+ (1)

QUtw, kdbBe dpvnmikds &piBuods Exer BUo pilas, govTaoTiKas
ué¢ &vrifeta mpdonua. Tly. & —25 Exer TeTpay. pilav Tous 51 kai
=51 &iom  (51)2=25i2=25.(=1)=—25. Kad (-5i)?= (-5)*i*=25.
(—1)=-25.

Ek &V Yo TeTpay. pildv apunTikoU &piBuol, 1) Exovca Trpo-
onuov + SvopdleTon mpwrebovon TeETpaywvikl pila ToU dpiBuol
kai oupPoAileTon pé TO oikelov pilikov ywpis Tpdonuov &pioTepd,
&v & &piBuds Biv elven TéAslov TeTpdywvov. Olrw & ouuPoliouos
V—_2 onuadvel 1 ) TpwTelouoo TeTpay. pila ToU —2 kad Eyouev
V22

MaparnpoUuey, 611 af TeTporywvikal pifon &pvnTik@dy &piBpddv
elvan i Tetpary. pilen ToU dvmbétou &pibuol cuvodeudpeven pé ToO
aUuPorov i.

§ 157. Kai 81& 16 véov TolTo gvomnpa t@v dpBudv dexd-
weba, 8ri ioydouvs oi Bepeiiderg vépor TdY mpdEewv - ¥toL 6
vop.og The &AAayiig Ti¢ Oéoews TV mpochetéwy ) TGOV Tapaydv-
Twv, & vopog Tig dvtixatactdoews Tividy ¢ abtdv e to dbpot-
opd Twv xal &vtiotpépws xal & émieploTindg vopog.

To dAyePpikov &Bpoloua TporypoTikoU Kol @avTaoikoU &pi-
BpoU koAsiTan piyadidg dpibpog 7| &TAGS piydg.

OUtews of 7461, 3-5i, —9-7i elvan pryadikol &pibuoi.

§ 158. ‘H yevikn popet) ToU uryadikol &piBpoU elvan a+Pi
A ouuPoAikds («, P), fitor UtroTiBeTan, 6T elven (o, P)=a+Pi. "Av
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flvar a=0, Téte (0,8) =Pi, fiTor pavraoTikos &piBuos. "Av elvan
P=0, TéTe (o,0)=a, ATor TparyuaTikds GpiBuds. ‘O (0,0) = 0.

§ 259. AUo wiyddes, éxaoTos TGV Omoiwy AfyeTtan évioTe kai
&TAGS pavTaoTikés, AéyovTan ouluyels v BloEpouY KaTa TO Trpd-
onuov ToU gavtaoTikoU pépous auTédv. TIx. ol 7 + 3i ked 7—3i Aé-
yovtan ouluyeis (uyddes), kabos kai of —5i kai 51, kol év yével ol
(p) xai (a,—P) elven ouluyeis pavtaoTkoi dpibuci, émou a kod
B elvan TpayuaTikoi &pibuoi olo8hTroTE.

1. TIPAZEIZ ENI ®ANTAZITIKQN KAI MITAAQN APIOMQN

§ 160. ‘H mpdobeors kai 7 &eaipecis TGOV gavTaoTikGY Kai
piyddwv &piBuddy yiveton kabcos xal TEOV TrpayHoTIKGY Kai dide
&Bpoiopa Tpory HOTIKOY fi avTaoTikOY fi pryadikov dpifudv fi undév.

M.yx. elvoa: 8i45i=13i, (0,p)+(0,8)=0+pi+0+8i=
0+ (P+8)i=(P+58)i. ‘Ouoiws —17i—6i=—23i, 5+3i+6-3i=11,
18i—5i = 13i, ¢v& 15i—15i =0, (0,B)—(0,p) = Pi—Pi=0.

‘O TOAACTTAGGIOONOS PAVTATTIKGY P18 5i6e1  yivopevov
TPy BaTIKOV &pIBubY, éav TO TATIfos TGV PaVTAOTIKGY TPy OVTwY
elvan &pmiov. OUtws Exoupev OT1:

(0,1)-(0,)=i-i=i*=—1, () (—)=(1)P=i'=—1,

A (0,—1)=(—1)-(—1)=12=—1, (0,1 p=id=i*1=—1-i==—1,
(O, it =itit= (= 1)- (=)= 1.
Fevikéds elvan (0,1)4= it'=(i* )" =1, it*1=it"i=1.i=i,
(0,1)4v+2=j4v+2= j4i2 = 1.(-1)=-1,
(0,1)4v+3:i4v+3= 1413 = 1.(—i):—i_

‘H Siadpeais kai TV gavTao TGV &p1Budy Becopeital, dos ouvr-
Bws, dvtioTpogos TPAgIS ToU TTOATTACCIGOPOU, Elval &

(0,0) : (0,8)=aci : Pi= 1‘33 = %

a al ai o .

(0): (Op) = Pi= g =pr; =gz =~ p -

§ 161. ‘H tpapuoyn T&v Teoodpwy TpaEewv &l pyaduv &-
p1Bucdy 5iber Eforyopeva év yével uyddos &pifupovs. OUTws Exopev
Syt

(aP)+ (v,8)=(a+Ppi)+ (y+Bi)=a+y+(B+8)i=(o+v.B+8),
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(@p) — (v,8)=(a+pi) — (y+8i)=o—y+ (B — )= (a—y,p-5),
(cB)-(¥,8)=(ar-+Bi) (y+81) =ory -+ Byi-+ b1+ PBiz—
=ay—P8-+ (By+ab)i=(oy—B8 Py+ad).
() : (v,8)=(a+pi): (y+8i) =
— o+Pi_ (atPi)(y=bi)  ay+P8+ (By—ob)i _ (GH' ps, B‘r—crf})_
y+81  (y+58i)(y-—>51) Y2452 yELBE | y2 i

2. IAIOTHTEZ ®ANTAZTIKQN KAI MITAAQN APIOMQN

§ 162. To &Bpoiopa 8%o cvluydv piyddwy dplBudv elvat
dp1Bpog mpaypaTiNGS. ‘

Olrw 710 &bporopa: (o,p)4- (o,—P)=(o+Pi)+ (a—Ppi) =

a+Pi+fo—Pi=2a=(2«,0).

§ 163. "Eav {nTiiTon TS yivduevov tédv ouluydv (o,p), (a,—Pp),
fitor 16y a-Pi kai a—Pi, Exonev (a-Bi)-(a—Bi)=a?—(Bi)?=a?+ =

(o®4-p%0). "Htor:

Té ywoépevov 8o ovluydy piyddwy dpiBpdv elvar mpaypa-
Tindg dpBudg xal loobrar pé 1o dbpolopa TAV TeTpaydvwy TEHY
TpAyRLaTIR®V &plBudv Tol évdg TodTwv.

KahoUuev pétpov pryddos fi pavraoTikoU &pifuol, foTw Tol
(a,B) = a--pi, v (BeTikniv) TeTpaywviknu pifav ToU yivouévou
ToU Bobévros kol ToU ouluyols alrol (o,—P)=a—Pi. Kard Ttadra
T pétpov ToU (o,)=a+Pi kad ToU (o —P)=o—Pi elvon 1O [e4p2,
ToU (0,B)=Pi kai ToU (0,—)=—P1 elven T V[32=[3) 0. TT.x. & pérpov
(4, —3) = 4-3i elven 10 |42 3= |/25=5, 100 (0,43)==3i=0-+3i
T [ 3=3.

§ 164 'Ecv 8Uo wmyddes dpibpol (a,B)=o+Pi ki (y,8) =
y+8i elvan petall Twv fool, 08 Exwpey ad-Pi=y+5i.

‘Ex Tiis ioétnTos TaUTns mpoktmTel (a—y )+ (B—8)i=0

i (a=y)=—(P-8)i=(5-P)i.

YyoUvres els TO TeTpdycovor T& Slo foa a—y kai (5—P)i,
elpiowopey (o—y )= (8—B)*i*= (5—B)* (—1)=—(5-B).

"ANN 1y fodTns o) dAnBever pdvov, Stav elvon o = vy kai B =5,
omdTe kai Ta Vo péAn elvan joa pé 0, Eve els TEoav EAAnY Tepi-
TTwow 08 éywpev, 6T OeTikds TIg &p1Buds {ooUron pé &punTIKOVY,
T0 oOmoiov elvon &BUvatov. Fx ToUTwov ouvéyouey &Ti: .
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’Eav 8vo piyddes &piBpoi elvar loor petald twv 08& elvar
XWpELoT (oo T& TpaypaTiXG XOoi TA PAVTACTIXG [RéPY aOTGOV
xai &1t pia igdtg petakd dvo piyddwv apibpdv dyer eig 8vo
ioémTag e mpaypatixovs &pibpovg.

3. THMEIA OPIZOMENA ME MITAAAZL APIOMOYZ

§ 165. KabBos of mporynarikoi apifpoi, v BAwpev, Opilouv
onueia ki TapioTdvovTan U aUTd®Y, olTw kai of pavracTirol
kai ol prydSes &pifpol Suvavton va dpilouv omueia kal TapioT&vovTaL
Ut adt@dv dos EETs ¢

AcuPévousy ToUs &fovas TGOV CUVTETXYHEVwY Kai Opilopev, &Ti
TO &Kpov TufuaTos ToU &fovos TV W ufkous wmds povddos dpyo-
pévou &md ToU O kai Trpds THY gopdv Oy TraploTdvel THV avTa-
oTikfv povdda i. Kat' duédoyov Tpdmov Opilovev Ta onueix, T
dmoia TapioTdvouy Tous &piBpols 2i, 3i.. Pi...(B)0), &v AdPwuev
&mod ToU O Tufipa foov pé 2,3,... P.... povdBas prikous Tpds THY
gopav Oy, T& émoia Aéyouev, &1 dpilovron Urd TGV PaVTAOTIKGDY
ToUTwv &piBudy. 'Edv AdPwpev T dvricn’ol)(or onuela TPods TNV
popav Oky 8& Aéywpev, &1 aUT& dpilovron UTO TV dpiBuddy —i,

—2i, =3i,..., —Pi,.... kai ToPIOTE- 'y

vouv ToUs orplﬂuoug TouTous (o).

15a). i ﬁi_____‘rfi*m)
A va eUpwopev TG omnpgiov, A-2436) 13

16 dp1ldpevov UTd pryddos Tivos
&p1Buod, Tr.x. Uto ToU (3,4)=3-4i,
gUploxopev TO onuelov A, émi TS
x'x T® TaploTdvov TOV ApiBpov ]

3, T B, mapioTtdvov TOV 4i Emi X7 A 10 A
THs W'y kai dxoAoUBws oxMMa- i
Tilopev TO SpBoyviov OA,IBy, -2i.
ToUTou 8¢ 1) TerdpTn kopuen [ .
elvon T [nToUpevov omueiov, TO y
. l5a

dmolov TaploTavel TOV &piBuOY
(3,4)=3+4i. KaBoxs PAtropev, 1o onueiov [ Exel TeTpnuévny 3 kad
TeTaypévny 4. "Ev yéve, 8 Aéywpev, STi & mryds &p18pds (o,p)=a+pi
TapioT&veTal Umd ToU onueiou fi 6T opiler TO onueiov, T& dTolov
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Exel TeTUNUEVNY o kal TeTaypévny P s mpods &fovas x'x kai Yy

Znueiwotg. Koholuev 8piopa ToU wryddos .. (3,4)=3+4i
THY ywviav, THv émoiav oyxnuatile 1) edfeioc Ox pé 1o eUBUy paupoy
Tufjpa OF, 1O Omroiov ouvdéer THv pxnv &Y &&évawv kal TO onpeiov
TO TopioTavoy Tov &pibuov (3,4)=3+44i. Kar' &vddoyov TpdTTOV
70 Spiopa 10U (o,B)=a+-Pi elvan 1 yovia, THY dmoiav oxnuoTilel
N Ox ué 16 elBUypauuov Tufjux OM, &v 16 M Trapiotéun Tdv (o,p)=
o+-Bi.

'Aocxfioerg
34]. TMapaoTioaTe pé onuela ToUs uryddas :
o) 2-0,74i P) 5+3i Y 6-3i §')-0,75—-0,62i €') (2,4)=2+4i
o) (3—4) ) (2-064) n) (52) 8) (6,-3).

342. EUpere T& dBpoloperta, Siagopds, yiwdpeva, ik Tédv dvwTépw dpib-
pédv &vd 8vo.

343. N& ebpeBolv T& Eforydpeva 16v KkéTwd Tp&fecwoy kal vé TapagTaboly
aUTd B TEdV omnueiwy :

«) (5,3)-(7,3), B) (2.2)% ¥) (2-7)-(9,-2), &) (6,7)-(6,~7).

344. "‘Ouolws T&v Kkéreb :

«) (11,8)-(11,-8), P (14,15)(14-15), ') (3+i}2)-(4-3i/2).
8) (8—Ti)3) : (5+4i)3).

MNepiAnyic nepieyopévwv Kepalalou V.

V_Z\'Juﬂohov BeTikis TeTporywvikiis pilngs.

“Optopdg vicatiic pilng oyetinod &piBuod.

1816t Tes T@OY milév. lov. "Av ot = B, u &iépouos kod BeTikds
xai af)0, TéTe o = P. 20v. TT&s &p1Buds [of Exer SUo pilas &prias Té-
fews ( &vmiBéTous ). 3ov. Tlas &piBuds —|af Exer plav pilav meprTTiis
Tagews, oubepiov 8¢ &pTias.

Auvdpefa v& ToMamAacIdowpey TOV SefkTny THi pilns kot
Tov &xBETny Tiis Umoppilou ToodTTos pE TOV olrTdy &pibudv, étav
i Umdppilos moodtns elvon BeTikh. ‘Eaywyt pilns &AAns pilns
moodTNTés TIvos BeTikfis. Tpomh pildv pé Siapdpous Selktas els
&AAos ioas pé TOv orov  Befkrnu. Mvdpevov | mnAikov piléy,
Stav T& Umdppifa elvon BeTikd. =
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‘Oplopdg Suvdpewv pé xAaopatixdy exbeétnv.

Téte Aéyouev opx=0 fi opx=a(70),

IS1dTrTes TRV Spleov 1 &v opx=0, TOTE op(Ax)=0, A= oTabe-
pov, &v opx=qa, TéTE 0op(AX)=Ag, op(x+y+w+...4+¢)=opx-+
opy-opw-...4+0opp, op(X-y)=0pX-0pY, oprov (X 1y)=0px : opy,

(& opy=£0), op(x* )=(opx)", (op}x)=opx.

‘Optopodg dovppétpov aptbpod ( TaploTAVOpEVOY UTTO Hop@T)v
BexaBikol pé &meipa TO TAfBoOS Sexadikd wneia pf meplodixd. )

‘Opiopdg pavrastixod &pLuod.

2=—1, i¥=—i, i*=1.

‘Optopog piyadixod dpiluol. a+-Pi=(a,p).

‘Optopdg cLlLYGV QPavTacTIX®V aptbudv (a,p) xad (o,—P).

MpdEeis pé miyddas apiBpovs :
lov (o,B)+(y,8)=(a+y,p+8) 20v. (xp)—(y.8)=(a—y,p-5)
3ov  (o,p) - (y,8)=(ay—PpB,py-+od). dov (a,B) : (y,8)=

ay + [35’ E_‘:,f-aﬁ)A
(Y2 + B2 y?LB?

"I810TNTEs pryadwv &pibudov :
lov &v (o,B)=0, toTe a=0, p=0. Zov (o,B) (o, —B)=c+p2

‘Optopdg pétpou pryddog. MéTpov ToU (a,p) elvan TO ch2_|_;32_
MecopeTpIKY TrapdoTaals Wy&dos (a,p) Bia onueiov ToU émmédou
16 &Edvwy xOy pe OUVTETOYHEVES O,P.

‘Optopds dpiopatog pryddog dpifuod.
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A'. IIEPI EZIZQIEQN AEYTEPOY BAGMOY*

§ 166. 'H yeviki) popen Tis &§iocdoews Seutépou Pabuol uE
gva &yvwoTov Tov x elvan 1 ax?4Px4y=0 (1), émou Ta &, B,y
TaploTauouy &pifious TTpay pamikoUs T) TTOPaOTACELS Y VWoTAS, Ko-
AoUvTcn B¢ ouvrerestal, TO 8t y kai oTafepds Spos Ths (1) 7 ToU
Tprvipou ax?4Px+y. ‘YmoTieton 8T elven as£0, 86Tt &v a=0,
ToTe 7| (1) 8& flTo ' Pabpol.

‘H (1) Aéyetan mwAvipng, &&v of o,f,y elven Sidpopor ToU un-
Bevds [ oupPorilouey 8¢ TolUro oltws : (a,B,y)74(0,0,0,)]. "Av elvau
B=0,n(1) 6 éxn TV popefv ax’+y=0, &vy=0, yiveton ax? +-px=0,
&v & elvan B,y =0, 1) (1) 8& elvan popefis ax?=0.

‘Exdorn 1év dvwTépw Tpidy TeAeuTalwy popdv Afyeton £Ei-
owaols pn TAYpys.

Al pilan é§iomaoews Aéyovron oUppeTpol f &oUupetpor, &v ol-
Ton elvan &pifupol oUuuetpor 7 doUuppetpor. Al pilan Eiochoews Aé-
yovtan TporypaTikad | avTtaoTikad (fj pryoedikal ), &v elvon &piBpol

»

TpayuaTikoi T goavtacTikol (A wiyddes ).
1. IAIOTHTEZ TQN EZIZQEZEQN

§ 167. ’Eav Eodoews SPwawpey & pén elg t0 Terpdyw-
vov, mpoxvrter éEiowaig E€yovaa Tag pilag tig Sobelomg xal Tijg
npoxunttovorg éx Tijg dobelang, dv &AAdEwpev 1O onpeiov Tol
€vdg Tiv Hvo peAdv adTic.

“Eotw 1) éiowais A=B (1), dmwou T& A kai B mapioTdvouv T&
BUo péAn alrrfis. “Edv Totns Uwddowpey Té wAn els TO TETPAY VOV,
TwpokUTrTEl 1) E€lowaols A*=B? (2).

* Tag E€iomaes Seutépou Palipou pé Eva dyvwaTov &uémTuge TO TpdTOV O
‘EAANY pabnuaTikos Aidgavros.
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O Seifcopev 8T aUrn Exer T&s pilas ThHs A=B kai T A=—B

Mpdypart m&oo af pifon Tis (1) elven pifan kad T (2). LMo,
av els Ty (1) Btowpev &vti TGV &yvooTwv T pifas oUThs, fa
Eyuey, 8T1 fi 0UTw TTPOKUTITOUTX Tipf) ToU A elvan fon pé Thv Spoi-
ws TrpokUTTTovsay TipRY ToU B. "Apa kad () Tf) ToU A)?=(u& THY
o0 B)2 Tlaparnpotuey Topa, &mt f (2) elvoan mpogavids loobuvapos
ué THy A=B2=0, 1| émola ypdgeTan kai oUtws: (A-B)(A+B)=0.
“lva o0 Emon@eunTon, Trpémel kai Gpel els TGV TapaydvTwy
A-B 7 A+B va& elven foos ué 0. Edy ptv elvon A—B=0, &maAnfevetan
f (1), &v &t elvon A4-B=0, groAnBeleTan ) A=—B. "Apa 1) A —B?
Exer T&s pilas Tiis A=B xai Tiis A=—B.

2. AYZIEZ THE EEIZQIEQY ax?+y=0

§ 168. "Eotw Tpos AUov A e€lowois 5x?—48=2x" GIY)

’Ek Tauns eUploxopey eUkdAws Thv fooduvapéy Tns 3x*—48,
fi THv x2=16. Alrn mpokUmTel &k THS x=4, &v Uywowpey T& UEAn
s els TO TeTpdywvov. *Apa 1 x?=16 E&xea T&s pilos TS x—4 kal
THs x=—4. AnAadh ol pflan THs (1) elven i 4 kai —4.

*Ev yéver Tpds AUotv Tiis &§iocwoews ax*+y=0 (8ve elvar a#0)

Eyouev THv loobuvapdv Tng axP=—y T x“=—%. "Eme1dn ol-

TN TPOKUTITEL &I THY X= \/‘— —2:—, Gv Ta uEAT) NS UyowueY

gls TO TeTpdywvov, al pilon Talms, &pax xed THs ax®py=0, elvan

ai x=+4
'Eav elvon — —)0 o pifon 8 elvon wporyporTikal, évéy v —-7- (O

8 elvan pavraoTikal oUlUYETS.
Anhadf &v TapaoThowuey uE pr, P2 TS pilas 8& elven

p:=‘/——— s v—l els ™y o Teplwrwow, es 58 Thy P’

= :l:v-— ~:E:V(~l)— —:l:v;’ L
fitol py=1 V— ’ pe=—1 =
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"Eorw mx. 1) &lowols 5x?4-25=0. Elven a=5, y=25 kai
x=+4]-5 &nA. x=il/5.

Haparrienois. ‘H éiowots ax?*=0, émou as£0, Twpopavds iy

pifav TNy x=0
'Aoxfoerg
345. Na AuboUv kel émaAnbeuBolv oi Eficwoss :
Oy« X

o) 4x*-3=x%46, P) 9x2-0,2=3x2415, ¥) 143 ik ‘-S: 1

346. ‘Ouociws ol .

o) “%‘f _“5.2275_2= -;- BY (+7) G=)=32,  y') T(2x+5)(2x—5)=44,
&) 8(3x+ %)(h— %—):946, &) x2—12—2) T1=0.

347. ‘Oupoiws af :
' 2x \2 3x\2
) (5)(F)=170  B) F+00-+ T-0E+0=Ts,
W 14x2 1s il —x2
Y) T T Toxd I

3. AYZIZ THE EEIZQIEQY ax+pPx=0

§ 169. "EoTtw Tpos AUowv 1§ Elowois 3x%+4 5x=0 1)

Mpagopey alriiv ofrw : x(3x+5)=0. To ywduevov x(3x-+-5)
Yivetar 0, étav 6 els TV TapaydvTwy altou elven ioos pe 0. An-
Aadn, Otav elvar x—=0 kai étav 3x-+4+5-=0.

’Ex Tavtns eUpiokouey x=— -g— ‘Eropévess ai piden Tiis (1) elvan
N 5
0 kai — =

’Ev yével, éotw 1) un mAnpns éiowors ax’+pPx=0 (¢vé elvoa
a%0), paeopev altiv olrw : x(ax+4P)=0, &k Tfis dmoias mwpoku-

p

Trre, 6T ai pifon Tis Sobeions elven af 0 kad — =

’AoxnoeLg

348. N& AuBolv kol drenBeuoiy al EElocoes @ o) 6x2—8x+ 7x2 = 12x—8x.
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s WL Ve R e B
B)—‘l_l_"? =y Y) 5t . op

By X i, it O e L e
Ve aeB. =P (e—x)2—(x—B)"  o®—f¥

349, ‘Opoies ai: o) 1,6x2-0,8x41,7x¥= 1,2x—8x, P’y 2,2x2-Tx=1.4x
4. AYZIZ THEZ EZIZQIEQZ ax? 4Bx +y=0

§ 170. A& v& AUowpev TV éfiowoty ox*+px+y=0 (1)
(a£0), Bewpolpev TNV igodUvapov Tng ax®*4-pPx=—y.

TMpoomafoluey Topa V& KOTOOTHOWUEY TEAEIOV TETPAYWVOV TO
TPGITOV HEACS TS, TToAamAao1&fopEy TX uéAn s émi 4o xai wpoo-
BéTopey els olrTdr TO P2, &Te ebpiokopey THY 4ox*+ 4oPx + B Prdey,
f| &mola ypdeeTan kai oUTe: (2ax+p)*=p*—4ay.

AUTn elvon loobuvapos pé THY (1), mpoxUmTel B8 &wo TNV
20x+ P= 1?37)_4&7' &v UYhOoWUEY TX PEAT] TNS elg TO TeTpAywWVOV
&pa Eyel TAs pifag TGOV 20:x-|~{3=j;]/i52—40ry..

—pL ¥ pr—day

Ex ToUTwv cUpiCKOUEY X = — 9 - "HTo1, &v kaAfowpev
py kai pe Tas pilas Tiis (1), B Exwpev
_ —p+Vpr—Aay g =P ltdoy
P 2 : P 2%

"Epapuclovres Tous TUTTOUS TOUTOUS eUpickopey Tas pifas oioo-
87TroTe popgiis ¢Eiccoews Tou B’ Paduol.

"EoTeo Trpds AUawy 1) éflowaols 3x2—-5x42=0.

Elvan 16 a=3, 10 P=—5 kal 10 y=2. ‘Emopéves eUpiokopev

24 ) 2524 & ; 2
Pl:?ﬂ/,?gﬂ,, pgz_sﬁvas__ﬁ- Htor pp =1 ki p, 7
*Eoteo Tpds Auowv ) éffowars 4x24-25=0.
“Eyouev a=4, p=0, y=25. ‘Emopévtos eUpiokopev
V—4.425 —Y=4.4.25 s 454 5. g
Pr= A o Pe=~ 52 NHPI—=mm= o=l P il

’AoxvoetLg

‘Opas mpwTn. 350. Aloate kai émahnbedoate T tfiocoes :

5 . 9
a') 3x2-3x=8, p') 3x2-— §x=25, ) x2»-%x=3x+l, §") x2—x—2=0.
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351, ‘Opofeds Tés: o) x—2-12x—1427=0, B') 9x—2—21x—1412=0,
Y) =1)(x-2)=0, &) x*=}3(2x~-V3), ¢) J3 x24)19x+ } 3= 0,
oT') (Xx—1)2—(3x+8)2=(2x+5)2,  I') (6x—1)2-- (3x+4)2—(5x—2)(5x+2)=53,

2 (%)QJ’ (%) (\11) _(kil)zzo' 8 X(ZZE - (%) =32
1) X+ —3— =2(1+V6).

‘Ouas devuTépa. 352, AVoote kal EmadnBedoote Tds thiodoss :
a’) x#49ax—10a2=0, P) x2—2ax—302=0 Y') x2=5a(10a+4x)
') x(at+x)=cB(p—1), ) x2—2(a+8)x+32a=0, oT') x2-2(a+B)x+4aPp=0

i Liaoh L e lo L B XN EL L B2
S e R oSy eI ) (e £ ),

o tax+x2 _ a1 . A ;
e = 1) Aefbore, 611, fva al E§iodoes ax?+4-px-+y=0,

)
ax*+Byx 4y, =0 Exouv plav piav ko, Tpémer (xal dpkel ) va Egoopey :
(0B 1—4B) (Byr—Bry)=(yoy—y,00% (CAv p; 1) ko pila, elpete T& 2, p, b Tédv
ap*1+Ppaty=0, op+Bipi+Yy:1=0, xal &v elpedfi py2=k, p;=3, BloaTte A=)

‘Ouds TpirTn 353 «) ’E&v & ouvreheaThs Tol X2 Tis Efi0cooecos B’
PabBuol efvon TéAeiov TeTphywvov éxepaiou, TpooéToper Es Ta péAn aUTis Té
TETPAYwvov ToU TnAikou Tol ouvteeoTol Tol x Si1d ToU SrrAaciou Tiis TETpQ-
Ywvikiis pifns ToU ouvteAeoToU ToUu x2 k.T.A. AUocTe olTw THvY égiowov

: 4x2-23x =—30.

P) 'E&v & ouvteheoThis ToU x2 Sév elvan TéAeov TETPAywVov, TTOAACTTAG-
owalopey Ta péAn THs Efiodoews Eml karédAnAoy &piBudy, ©oTE & ourTEASTTHS
Tou x? va yivn TéAsov TeTpdywvov k.T.A. AUooTe olTw THY Eficwoiy —3x24-5x=2

§ 171. "EvioTte AUopev v EEiowoty B’ Paduol &1’ &uboou dva-
AUoews ToU Tpiwvipou oUTiis ls yivduevov Tapaydvtwy, &v ToU-
To elvan Buvertdv vk yivn eUkdhws. “EoTeo .. 8T Exopsy THY 2E1-
owoty x*+-7Tx—60=0. Tpémovres T& TpdTov péhos olrriis els Y-
vopevoy TaparydvTwy Exopey T (x+-12)(x—5)=0. AN\’ fva To
Yvopevov Tol TpaTou pidous foolrron pé 0, &pxel x+4-12=0 fi x—-5=0,
&k TGV Omolwv eUpiokopey x=—12, x=5. j

Mé v mponyoupévny mopelav Suvdpebar EvioTe & elpoouey
Tas piGos kal E§10choEwy &vawTépou Tol Seutépou Paduol. TT.x. &v Exopev
Ty Efiowoy x3—x*—6x=0, ypdpopev oy ofTe: X (x2—x—6)=0
f) x(x=3) (x4-2)=0. Al & Ea pilos Tds x=0, x=3, x=—2.

"Eotw 1) t€iowois x*—8=0. "Avt’ orfis Exouev THY looBUvaudy
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s x%—25=0, A Ty (x—2)(x*+2x+4)=0 xai B& Exwpev T&s pi-
rug, &v Aowpuev Tas tqiowoes x—2=0, x*4-2x+4=0. ’Ex Tfis mpco-
Tns Eyxopev x=2, &K B¢ Thjs SevTépas X=—1--1 VB
’AounnoelLg
Né AvBouv al ké&twh tfiodoss B TpoTriis ToU TpwToU WEAOUS ExdoTng

el y1vopevoy TapayovTwy
354, a) x3—x2-2x=0, P') 4x—4x2—x+1=0, y') x°+9x24+27x+27=0,

355. a') x34-axi+4ax+1=0, B x¥—Ax242Ax—(A+41)=0
y') x348+43(x2—4)=0.
356. a) x34ax24ax+a?=0 B') x4+4-4x34-4x2+4-x=0,
: y") et (a+x)i—aixi=0.
357. o) x5—xi—x+1=0, p") x°—12x%4 48x2—-64=0,

y) x3+ax4 (a+1)=0.
5. EEIZQZEIZ AYOMENAI ME BOHOHTIKOY® "7 QITOYZ

§ 172. ’Eviote éfiowoes Tivés B’ Paduol f ko
yovtat gl THY AUty drrAouaTépwy E§iowoewy B PaduoU pe —rqv Xp1-
owpomoino Pondnmikédy &yvwotwy. "Eotw mX. 1) fiowos

(x2—5x)2—8(x*—5x)—-84=0.
A& v Mo adrriis OéTopev x*—5x=w, 8T elplokopey w?—Bw—84=0.

*Ex THs AUoews Taumns eUpiokopey  w=4410, fjtor w,=14,
wW,=—0. '

*AvrikabioTédpey T&s Tipds ToU w els Ty Effowov x*-5x=w
kal Exopev Tos E§10wOEIS x2—5x=14, x>-5x=-6. ’Ex Tfis Aloews
txdons ToUTwy eVplokopey X=7 kol X=-2 & Tfis o' kad x=3,
x—2 & Tiis P'. "Apa al pilen Tijs Sobefons E§iocdoecs elven —2, 2, 3, 7.

Aoxfagerg
N& Aufouv al kérwd E§iomoes :
358. (6x—1)2—11(6x—1)+28=0. 359, 2(x—~T)44(x—T)~2=0.
360, (xt 142 Oo02) 058,75 361, (2x—a)—p(2e-a)-2p=0.

362. (3x—2a+PB)2+2P(3x—2a+P)=a—Pp2.  363. (x2+43)2—7(x2+43)—60=0.
364. (x24T7x)2—6(x2+7x)—16=0, 365. (x2-7x)*—13(x2—Tx+-18)+270=0.

366. (2x+4— *) (2<— —+2) —35=0. 367. (2X+3)2 & 26( 2’:{‘_‘:3) T len)
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6. IIEPI TOY EIAOYXZ TQN PIZQN THE ax?+px+y=0

§ 173. ’Eav mopoaoTiiowpey uE p;, kai p. Tas pilas THs 6
owoews ax?+Px+y =0, O& Exowpev, ds eibopev.
—B+Vp* —4ay —B—Vpray
fiin P B 2a
Maparnpoluey, &1, é&v elvan 16 P2—4ary ) 0, ai pilon elvan mparypa
TiKad xai &viool.

’Eqv 10 Pi—day=0, ai pilal elvan mrporypoTikal kad oo pé fff&.

"Edw elven To PP—ory (U, ai pigen elvon pryddes év yéver, émeidn
6t 10 P*—day yp&eetan kai oUTw : —(doay—P?)=i*(day—P*), EmeTan
én els ™ mepimTwoy alty ai pilen slvan culuyels pavraoTikai
fjTOl :

= —P+ilday —pr pz__,ea—ivm‘az,
2a 2a
‘Ex TGV dveoTépw ouvdyopev Tov EEfs Trivaka
ov. ‘Eav elvat B*—4ay ) 0, ai p,, p. elvar mpaypatical et
dvigot

2ov. ’Eav elvar B*—4bay=0, ai p,, p. elvar mpaypatixai xal
loar pe -—2%.

3ov. Eav elvou B*—4ay ( 0, ai p,, p: elvar piyddeg ( # pav-
taoTixai ) ouluyeis.

*Eotw m.x. 1 Eflowols x2—5x++6=0.

Elvw o=1, Pp=-5, y=6, P> 4doay=25-24=1. ‘Emopévws ai
pifai avrrfis elvon TpaypaTikal kad &vigot.

"Eotw 1 éflowors 3x2—12x+12=0.

Elvar a=3, p=-12, y=12, p*—4oy=144—144=0. "Apa ai pila
ouTils elvon TrporyporTiked kad foal.

A Ty EElowoy 2x2-3x+4=0 elvon a=2, p=-3, y-4,
Pr—4ory=9-32=-23. "Apa ai pifon TorTns elvan piydSes ouluysis.

'Aocxfoerg

‘Opas wpoTn. 368. N& mpoadiopiofiy 16 elbos Tév p1£;c.w TOV KaTWH
tE10oEwy Ywpis vd Aufouw :
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a’) x2—15x+16=0 By x2+44x+17=0 y') x249x-7=0

§) x2—3x—-21=0, £) x2=1-Tx, ot1’) 2x+3=x2.

369. Aeifate, 6T ol pifen TG kaTwh tfiowoewy even TpaypaTikal, &v of
Gpduol a, B, v, 8 elvan TporyparTixol :

g az _E— 4 22 = 2 =
O+ =l ) ey D=0,
y) x2= (x+2). 8y =+ iEB s -xf_yzo.

370. Aeifare, 6, d&v ol pifen TS ax2+2Px+4y=0 elven mpaypaTkai, T
auTd B& oupPaivy kal &i& THY x2-++2(a+ P+ y)x+ 2B (a4 y)+4-3ay=0.

371. ’E&v # ax?42Px+y=0 &xn pitas TpoypaTikds, Seiforte, ST kal f) ei-
cwats P2xt—ay(x—1)24ay—1=0 &e pifas TpayHATIKS.

372. Acifate, &T1 ol pifoa T@Y KéTwh EfiowaEwY elvan pnrad, &9’ doov xai
ol &pBpol «, B, y, B elvan pnoi:
a') x2-Sox+4a2=0, P) x(x+2p)-24p*=0, Y') apyxi—(a?p2+y2)x+apy=0.

373. ‘Opolws Tév: o) (a+f.3+y)x2-2(d+|3)x+(C!+I3—Y)HT0-

B) (Aa?—9y252)xi-+ dax(ocy? -+ BB2)X-+ (oyi-+ poR)e=0.

374. Aeiforre, &m1 al kérwbh Efiowoes Exouy ouppérpous plfas, £’ doov kai
ol &piBuoi a, B, y, §, x elven dpifpol oUppeTpor
a’) x2=o2(2a2—x), P’) 2x2+ (y+4)x+2y=0, ) 2yx2—cP(x—28)=4ybx.

6) 2x2+ (6a—10k)x—300k=0.
37%, Aeifore ST 1y Efiowois x2+mx+k=0 Exa ouppérpous pilas, STav:

o) K=(1T-57\) (17;2—_7\)‘ p) m=A+ % pE A, K OUPPETPOUS.

376. Acifare, 671 ol pifen Tédv xaTwh  Eflocoewy elvan  gavtacTikai  &v

&P,y elven TperyporTikol &piBuel 7= 0 kai P +*y.

o) opxi-20fx+2p=0, ) x2+2ax+a?4p24y?=0

y') x2—2) apx+17ap=0, §') X2+ 2ax+al4-PR2Py+y2=0

377. Aiare. &1 1 iowois (ax+ P+ (ayx+P)?=0 Exer pifas pavraoTikds
tav Pay—oB, 7-0.

378. *Edv al pifar Tiis fiocoews ax?+ 2px+y=0 elven pavraoTikad Beifore
51t kad ol THs ax2+2(a+ p)x+42p+y+a=0 elvan Emiong poavTaoTIKaL.

379, Aelforre, 5, b of pifon Tis Ef1ocoews Ba?x(2x—1)+ p*=0 elven gav-
taoTikai, al THs 4a2x24p(4x+1)=0 6 elvan TpaypaTikal kal &woor.

‘Opds SeuTépa 380. M Tivog Tids Tou p al kartwTipw EflonoEs
ixouv pilas TpeCyHOTIKGS xal foas ;

a) 2uxt4 (Sp+2)x+4ut1=0, B 0,5ux2—(2p—1)x=3p-2,

¥ (ut Dxe4+3(p-1)x+u—-1=0, 5') (2u—3)x24 px-+ p—1=0.

7. EXESEIEZ IYNTEAEETQN KAI PIZOQN THE oax+pxty=>8

§ 174. "Ex ToU TUmOU TGOV pitv Tis E§iomoews ax?4-Px+y=0
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i — T~4ay¥ e B2 Aoy

EXOUEY : p1= _ﬁﬂ%_ P = E__ﬂ;aﬂy Gl
‘Eav pév 1ds lodTnTas adTds TpocHEcwpey KaTd péAn, evploxe

%_ p

e gy 8¢ Tds TOAATIACOIAOWHEY Ko PEAT

(=P+V Br—day) (—p—p—day)

402

HEV Prtpe= -,

eUplokopEY  pipe=

Eis Tov &pifunThv Tol kAdouaTos Exouev vér ToAAQTAACI&G W
HEV T&s auluyeis TToodTNTOS —B+V}39—4ay, HB—V[B‘-‘r—f}cxy, fiTor T¢
&bporopa émri Ty Siapopdv T&Y —P kai | B Aoy, Emoptves TO Y1ve-

pevov autod elvan Br—(P*—day)=4doy. "Apa Exopev pipe= i A

4o a”
T.x. Tfis &é610worcos 3x2—5x+6—=0 & pév &poioua TGV pioédv elva

5 2 L
3 TO 8¢ yivdpevov % =9,

§ 175. AoBévrog tol &Bpolopatog xai tod ywopévou Sbo
GpBudv, duvdpedo vi edpwpev abrodg S1d Tig Abvoewe EEiod-
oewg B’ Babpod.

Tpéryporm, &v B elvan 16 &Bporopa kad y T yivbpevov Tév &pi
Budsv, ol pifar Tiis tGioddoews x2—Px+y=0 6& elvan of {nToUpevol
&piBpof. Aiém, &v x TaploTdvy TOv Eva &piBpdv, & &Ados B& elven
P—x. Olrw 6& Exwpev x(B—x)=y | x*—Px+y=0. (1)

‘O els TGV Blo &piBpdv elvon pla Tév pilddv THis oot
(1). O &\hos &p1Buds B& elvon ko’ &vdyxny f) &M pila i (1),
81611 1O &Bpoioua TéV Blo p1{dv onrtiis elvan B, doov kad 1o &Bpoiopa
TGV BUo &pibuddv. TLy. &v 76 &Bpoiopa T@dY &piBudy elvar —4 ko
TO Yivouevov — 45, of &pifuoi 8 elven pifon Tfs x2+44x—45=0, fTo
ol 5 kad —9.

§ 176. llapaviono. To &Bpoiopa Tév pildv THs E€ilowoEws
ox? +-Px+y=0 foolran pé — —"Av 10 o Tefvy els & 0, dAA& B0,
1) E§lowans dvdyetan els THv Px+y =0, Tfis dmoias ) pifa elvon — —;—

‘H &\An pila Tijs Sobeions iEiocdoews B Teivn els T + oo, Mpdrypot
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¢reidn To— P retver els 1O (&) &mepov, 1) 8¢ pla pila Tiis E1ocoews

a

Telver eis TO -—%, ) &AAn 0& Telvn els 1O £ oc.

'Aoxfoerg

‘Ounds wpaTn. 38l N& eupedi) TO &hporopa kal TO ywdusvov T@dv pildv
&Y kTl tfiodoewy xwpls va Aulouv :
a') 2x2—4x—3=0 p’) 3x248x—-12=0, Y x2-Tx+10=0.
382. ‘Opoiws Tév:  a') x2420x=3a® P x2—4dox=—3a2.
383. Evpere Thv &Anv pilav TV Efiocoewy :
«') x2-5x+6=0, &v ) pla elven 2,

B") xz—%)x+1=o. &v 1) pia elven —;—,

y) xt—(a+p)x+op=0 &v 1 pla evar a.

‘Opds SeuTépa 384, a) "Av py, py elvat plton Tis ox24-Px+y=0 -
PETE TO p—py B1& TGV @, B, Y-

B') Né e0pedif T pyi-ps TV PGV Py, Py TS aXE+Px-+y=0 xal dxchos-
Bas TO p4pg® B1d TGV ouvTEAEOTGOV TS t§iocoews.

385. Elpete T &Bpoiopa, TO YIVOHEVOY, v Siagopdy, TO &Bpolopa TV Te-
Tpaywvwy kal TdY KiPwv T@Y pibdv Ths X2 mx+x=0, xwpls v& Aubij o).

386. EUpete TO &Bpoioua TEY TETPAYGVRY TGV prGév TéY ké&Twh Eodowy
xopis va AuBolv adran :

o) x2-9x+10=0, p") x245x—7=0, y") 3x24 7x—6=0.

387. TlpoobiopiooTe Td A, Gote TO &Bporopa TGV TETpay VLY TEY Py
TR tEiodoews x24 (A—2)x—(A+3)=0 v& elvar .

388. Tlola oytots Tpémer v& UTEPXN peTafl TéV P kal y, Tva al pllar Tijs -
owoews x2+4Px+y=0 E&xouv Adyov A

389. Edpete oxtow Tév o, B, v, Tva, ol piten Tis tEiowoews cxi+-Px-y-=0
flvar dvddoyor TéV P kal v.

390. TlpooSioploaTe T& P kal y, GoTE 1 Sragopd T@V pifdv Tis tiohoews
x24 Bx+y=0, elven 4, Tév & wUPwv TWY 208.

391. TlpoobiopioaTe TOV v, GOTE al pigan Tiis EfiowoEws
(a—P)x2+2(a?—Pp2)x+v=0 v& elven foo f) v& Eyouv ywopevoy 1.

392. Tlolav Tpfyv Tpémer v Exn To Yy, @ate al plien Tiig tEiochoecws
3x2—10x+y=0 v& elvan wryadiai ; N& Eyouv yivopevov —0,75 ;

393. TMpoobiopioaTe 16 y, dote ol pifen Tis tfiowoews x2—Bx+y=0 va
mAnpoiv Tds Efis oxéoes. o) py=py B) Pr=3pn Y ppe=tl.

394, Td alrd Bix Tds oxboeis: o) 3py=4p,+3, B') pli+pi=40.
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8. IIEPI TOY ITPOZHMOY TQN PIZON THE ax?4|Bx+y=0

§ 177. Aobelons Tijs éfiowoews ax?’4Px+y=0, Suvapeda v
Siaxpivwpey, Tolov elvar TO Trpdonuov tkdoTns TV pildv auTis,
&y elvan TrparypoTikai, xeopls va Avowpev v é§icwatv. TTpds ToUTto

TapaTnpoUpey, 6T1, &pol elval pipe= z Kl pitpe=— —%, gmreTan, 6T
Eyopev TOV EEfs Tivoxa.

Hpéonpa ta@v pildv thg éElowcewg ax’4Bx4y=0.
av pi—4ay ) 0.

lov. "Av elvat 'QI[ » 0, al pilat elvot dpéonpor - Betinai pev dv
elvar xai — % y 0, dpvnrinal &€, dv elval 1o — % {0,
20v. "Av elvar— {; (0, ai piCar elvar érepdonuor - amody

peyautépa ¥ Betuey) pév, dv elvar xai —% » 0, %) dpvntudd, 8¢, ¢

\ B,
FO (0.
3ov."Av ¢« 1: 0, ) pla pile elvar Tom pe 0, /) 8¢ &ALy
pe — 5—'

"Eotw m.x. 7 Elowois x*4-8x412=0.

"Exouev P*—4ory = 6448 =16 =0eTikds. "Apa o pilar p, xai p,
elvon mpar portikad., "Eeidty 8€ pipe=12 ) 0 kai py+pe=—8-( 0, 6c& elven
GpvnTikad.

'Aoxfoerg

395, EOpete 1O ofjua Tdv piriedov Thv xdrwbh Efiodoewy, ywpis va Aufiouv

aUTal :

a’) x2-8x+4-12=0, B) 6x2—15x—-50=0, ') 7x2414x—1=0.
396. ‘Ouoiws TdV EEfs :

a) Tx2-5x—1=0, By x2—3x—4=0, y') 3x2—4x—2=0,

&) x2-3x+2=0, £') x2+4-3x+1=0, oT') 5x2—15x—1=0.

9. TPOIIH TPIQNYMOY ax?{Px vy
EIZ TINOMENON IIPQTOBAGMIQN IIAPATONTQN QX IIPOX X

§ 178. "Eorw 6T InTeiTon va Tporri) TO TPIOWPOV ax*+PxX -y
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els y1vdpevov TraparyovT@y. AV Py, Pe glvan ai pifon Ths ax®4-Px+y 0.
of bmoion Aéyovran kai pilon ToU SoBevTos TpIWUpOY, B4 eival

pPrtp2=— ‘%: (1) P1P2= ‘Z’" (2)
“YrrobéTovTes TO a=<0 ypdgopey TO TpIVUPOY G5 EERS :

ax?4Px +y=a(x*+ % x+ {—)
*AvTikaBioTéovTEs TO -g— ué T foov airol —(pit-pe) & Ths (1)
kai TO % ué TO pips £k T (2) eUplowopev ot

o+ Bx 4y =[x (piF P2 )X+ pipe] =X(X—P1X—PaX+P1pe)=
—af (x—p1) x—p(X—p1)]=x(x—p1) (X—p2)-

"Hror 16 ax®4 Px+y=a(x—p1) (X—p2):

Avoxpivopey Tpa Tas EENS TEPITITACELS

lov. "Av ai pifat p, xai p; elval npaypatixal xai dvicot, &
Eywpev o x* +Bx4y=a(x—p ) x—p2)-

20v. “Av elvat p, = ps, 0& Exwypey a x4 B x4y = a( x—p,1)%

3ov. "Av elvar p, =A+8i, pa=A—81 (pryddeg ouluyeig), Oa
Exwpev x—p; =( x—A)—di, X—p: =( x—A) +5i, xai

a x—p1) ( x—p2) =af( x—A)—81][( x—A) +8i]=a[( x—A)24-82].
"Apa : o x4 x+y =a[( x—A)2456%]. "Hrou :

Té tpidvopov o x*+p x+yY Tpémeron €ig yivopevov pév Tob
a éml Svo mpwrofabuiovg mapdyovrag &g mpdg x, dv al plla
g éElowoewg a x4+ x+yY =0 elvar mpaypatixal xai dvicot,
el yivépevoy 6¢ tob a émi &v téetov TeTpdywvov ¥ éml T dbpor-
opa SVo Tetpaydvwy, dv ai pilar Tig EEoboewg elvar loar #
piyddeg (ovfuyeis).

My &i& 10 2x*—3x—2, TOU &molou al pilon elvan 2 kai —0,5,
Exopev 2x?—3x—2=2(x—2) (x+0,5).

Ak T 2x*—12x+ 18, Tol dmofou o pifan elven Toan pé 3, Exouev
2x2—12x+4 18=2(x—3)"

10. EYPEZIZ TPIQNYMOY B' BAOMOY EK TQN PIZON AYTOY

§ 179. "Otav Sobolv ai pilou py, pe gvds Tprwovipou B’ Pabipou
s Trpods x, ToUTo B& looUTan e (x—p1) (x—p2)=x>—(pP1+p2)X P :P:
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ToAAaTTAaraopévor TO ToAU &l Tapdyovtd Tiva otabBepdv. HTol
Suvdpeda v edpowpey 1O Tpicwpov ToUto ( Trapodermouévou TolU
otafepol TapdyovTos ) éx TGV pi{dv odTol.

M. 10 TP1cdVUpoY, TO Exov pifas Tds 3 xai lz' 8a elven foov

ue (x-3) (x— 7 ) = (x 3)(2x 2) =2 bt 3 kel 1 0a

glvan piden THs éfiotosws 2x?—T7x +3-=0.

'AoxvoetLg

Oupas wpoTn 397. N& Tpamolv &s ywdueva T& Tpiodwpa :

«) ¥2—9x-+18 B) x244x+43, ¥') 2x2+3x-2,
&) 2x2+412x+4-18 e') x2—4x-5, ot1') x2-5x+4-6,
398. N& é&mAomronfoiv T& k&rwh kAdopoTa :
) x2—5x-_i- 6' 89 X244x- L3 5 _2+ 0x—;—2l ]
x2—-7x+410 X2—4x- 5 2x2+12>wﬂ~18

‘Opds Sevtépa 399. Edpere éflowcty B Pobuol pi ouvrteheords due-
paious Exoucav pifas :

«) 3xal 0,5 B 342, Y') 4+V5, B') +i)2

8) akp, ot') at VB, g) akilp, ) atfe

400. ZxnuaricaTe Tds Efodaes Tas Exovoas pilas TO &bpoiopa kol TO yivo-
pevov TGV piLdv TV k&Twh Efiodoewy :

 OyiEeE g YA
o) };;—x__w:l, B') x2=|3(2x-V3),

¥) x:4p ( ,7,,) —20B (x—ap).

a np

401. Zxnuotioate Ty Eflowoy Ty Egouoav pllas T& TETpdywva TOV pi-
Lov THs oot V3x24-J17x + V5=0,

402. ZynuaTicaTe Tas Efiodoes Tds EyoUoas pifas Tous kUPous T pildv
TGV Efowoewy 1 ) 2x(x—a)=af, B x24ax=a2p(B+1).

403. Zynuotloate v SeutepoPddmov Eficwoty, yvwoTou Svros, ET1 & ouv-
TeAeaThs TOU SevtepoPabuiou Spou Tns elvar 7, Tol TrpwToPaduiov —14 kai 1
pla Ty pifédv —5.

404. ’Eav x,, X, elvan al pifon Tis t6iowoews axZ+Px+y=0 f THs
x24+1k+k=0, oynuarioaTs Td&s EQiodoes Tas éxoloos Tés k&Twd pilas:

a’) x,% Xf, B —x,% —x,?% Y') X%y X%%, 8 X 2%, 2x4X,,
, ; 4 i o X ¥y Xy Xe
€) X;=2Xy Xy—2X,, oT') X3+ X, X+X,% ) o Lo !
X 2x4
: 2 2 2 e . ‘(1 Xo
n') ax,®4BX;Xg+ VX2, ¥, 2—PX,X,+ ax,®, ) =, =L
2 1

e
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405. "Edw x,, X, elvan pifan Tijs t1ocoecs ax?+ px}y=0, UmohoyioaTe THY
TIpY TGV TAPAOTATEWY, yeopls va AuBf} tEiowos :
a’) (ax,+ P2 (ox+P)% B (Bx2Hy)(Bx2+Y),
¥ (yx,+P)—>+ (yxe+P)—*
406. *E&v x,, X, elvar o pigon TS Eflomoews X2 ~12x+1=0, UmoAoyicaTs
THY TIEHY THs TOPATTAOEWS x13—x12x27i—x1x2‘3f:i23. yeopis va Al 1 Eflowors.
407. 'E&v X,, X, €vaa piGot Ths tfiomoews X2—2x—35=0, UmoAoyiaarte T™HY

i = ! X, + X X Xg ’ 5 e
TPV TS TaPAoTATEWS 1—‘—2— - l;—‘_—*"'. yowpis va Aubij 1) Eflowars.
1 Xy

11. MPOZHMA TOY TPIQNYMOY oX +Bx -y
AIA MIPATMATIKAY TIMAZ TOY x

§ 180. "Eotw TO TPILVUHOV ax?-pPx+y kol &1 1O X Aappa-
Vel TrperyporTikes Tipds. “Av o pilon aUrol p1, Pe elvon Trpary pocTikad
kai &vicor (foTw B¢ 6T elven pi{p2), B& Exoouev

axt 4B+ y=a(X—p1) (X—P2)-

o) "As Umobéowpey, o1 o Tiwed ToU X elvan pikpodTEpCN TOU
Py, Emopéveos kad ToU pe. TOTE T& X—p1, X—pe elvon dpimTiKE, TO B
(x—p1) (x—p2) (G5 yrvopevov &pyMTIKEV Toaporyovtwy ) elvon BeTi-
KoV, kad TO a(x—p1)(x—pe) & Exn TO TpodoTHoY TOU a.

B") “EoTw, 611 ol Tipad ToU X elvat peycAUTEpa TOU Py, ETTOUEVOOS
kai ToU p;. ToTe T&X X—p1 kal x—pe elvan feTikd, émrions kad TO (x—p1)
(x—p2) elvar Bericdv, TO BE yiépevov a(x—p)(x—p,) 8& €D T
TPOTT|HOV TOU Q.

y') “As umobéocouev, ST of Tpod ToU x elvan peyaAUTepon ToU
p1, A& pikpdTEPQ TOU pg, fITOL P1 { x { pe. TOTE TO uév x—p, elve
BTGV, TO X—p2 &pyNTIKOV, TO BE (x—p1) (x—p2) elvan &pynTikoy (ds
yivouevoy 8Uo ETepooTIHWV mrapaydvTwy), &pa 1O a(x—pi)(X—p2)
fyel Tpdonuov &vtieTov Tol a.

8') *Av ai p; xai pg elvon foou 7| pryddes &pibuol év yével, S1x -
gav TIUNV TOU X POy HOTIKN Y Kkad S1épopov TV pLlGY, TO TPIWLOV
Exel TO Tpdonpov ToU a. AT, &v utv elven py = pe TO ax4-Px+y
— a(x—p )2 “Hror Exer TO mpdomuov ToU « Bi&k k&fe X #py. TAV
8¢ o pilon elvon pryddes Ev yevey, 6 axi+Px4y TpémeTan els yivo-
uevov ToU o tmi TO &Bpoiouax SUo TeTpary vy, Emoptveos Exel TO
mpéonuov ToU o 'Ex TGV &vwTépw ouvdyopey OTL:
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“Otav o x A4y TRy mpaypaTiehy HELLEVNY ExTOG TV
PIL®Y Tod TpLwvipoL a x24-B x4y, T TPLOVLPOY EXEL TO Tpo-
onpov Tob a, éve Sia TpRy Tod x xewpévny, petakd TOV pi-
v éxet mpoonpov &vrifetov Tod a.

'Aoxfoerg

408. Mg moias mpayuaTikds Tids ToU X T k&b Tpiwvuua B& Exouv TI-
pas GeTikGs ; dpunTikds ;
a') 2x2-16x+-24, PB) —2x2+ 16x—24, y') 2x2—-16x+32, &) 0,75x2—6x+1
£) x2-7x—1, oT’) x2Llx-1, ') 2x2—-6x-—3,
409. 'Opoiws Ta Tpicdvupa :
a’) -2x2-16x-32, B') 2x2—16x+40, y') —2x2+16x—40, §') —x2—3x-4-2.

12. GEZIZ IIPATMATIKOY APIOMOY QI IIPOX TAX
PIZAZ TPIQNYMOY

§ 181. AoBévros ToU Tpiwvipou ax?+PBx+y kai &piBuol mpa-
yHaTikoU Eotw A, InTolpev véa elpeopev THv Béoty alrrol dis rpds kabe-
piav TGV (Omotibepévwv mpaypatixd@v) pildv T E1000ews
ax?+Px+-y=0, xwpis v& Au6H alTm).

Mopornpoluev, 611, STav TeBfi x=A els 1O Tpicovupoy, E&v To
ah*+PA+y Exn Tpoonuov &vtifeTov Tol Tpoohpuou ToU o, ToTE
ai pifon elvon mwpaypaTikad kal &vicol, & 8% A TepiéyeTan peTafy
TOUTWY

"Eqv Sucos TO alt--BA4-y Exn TO Tpdonpoy ToU a, TéTE & A keitau
ExTOs TGV Py Tol Tpiwvipoy, £oTw pr, pe (BvE UmoTiBeTcn py(p,).
Mever v& eUpeopev, &v & A elvan pikpdepos Tis HikpoTEpas pilng pi. f
HEYTAUTEPOS TS MEYOAUTEPQS Pa.

Tpos TolUro dpkel va eUpedi), &v elvon wikpdTepos 7 peyahire-
pos &1 &pibudy, 6 omoios va TepiynTal peTafl TV pilidv. AT
av elvon pikpoTepos dard ToloUTov &pifudy, TéTE, Sedoutvou, &T1 elvan
O A exTds TGOV pilddy, Ba elvan Trpopavdds Tpd aiTédv. Evg &v elvan
HEyaAuTepos ToloUTou GpiBpol, B8& elvan & A petd Tas pilas.

"Ap1Buds Sucs TepleOUEvos PeTalU TAY pilév py, py slvan 6

e -2% EnA. O fmabpoiopa alrr@y, S16m ék THis p, ( py TPOKURTOUV, i

2P Prit-paxai pi+ Py {20, BN, 20y (pit py {20, STOTER, ‘L‘%E' (py
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p

"Av Aovov elvan A (= 5 5 A B sfvan Tpd T&V pilddy, kad v

A - -2% 6 A B& elvon PETR TAS piCas.
Ex ToUTwv opileTon 1 Béois ToU A s TTPOS Tas pilas.
[apadelypara. lov. “EoTw, 6T §ideTon TO TPIOVWIPOY X34 3x—2

kai [nTolUuey va eUpwHEY v Béotw ToU —1 Ty, ds Tpds Tas pitas

ToU Tplwwpoy, Xwpls V& gUpebolv aUTan.

EUpioxopey TrpédTOV T& onpeiov TOU (—1)2—%3(—1)_2_ ToUTo
5ibe1 eLoryopevov 1—3-2——4, BnAadn ETEPOOTHOV TOU OUVTEAECTOU
| ToU x* els TO BobBiv TpRILVULOY. "Apx & —2 TrEpIEXETAL peTaEU TéHY
pil&Gv Tou BolévTos TPIGVUHOU.

“Eote, 6Tt 81 TO aUTO TPIOVUHOV InToUpev THv Bécw Tr.y.
ToU &piBpol 1 dos Tpos Tas pilas TOU, ywpls va eUpeBolv alran.
Elven 1243-1-2=2, dnAcdn Opoonuov ToU oguvTteeoToU 1 ToU x2.
“Emrerta Taparmpoupey, 8T al pifal glvar mperypamikal kad Gvioon,

S16om1 A = 948 ) 0. To fimabpoioua 6V pr{cv elvat — % Kai e~
on 1) — 2[3— = —3 6 1 6& elvan peta Tas pilas, SnA. peyoAUTEPOS
o

TS ueyoO\UTépcxs pilns.

20v. "EoTw TO TPIOVUHOV ~3x24+2x+1 xad 6T InToUpev Ty
8ty ToT 0, o5 TPdS TAS pifas ToOV, xwpls va eUpeBolv auTal.

Ottopev x=0 eig TO TpIOVULOV kol eupiokopey —3.0°+2.041=1,
Hror ¢€arydpevov ETEpSTTLOV 10U a=—3 ocuvteAeoToU ToU X? &5 TO
Sofev TplavUpoY. *Apa 1o 0 TEPIEKETA peTafy T@Y pr{d@v ToU Tpim-
wipou. Al TO QUTO TPIOVUHOY, &v [nToUuev Thv 6fov ToU d&pif-
potU 2, f£youev —3-2‘2+3-2+1=—12+6+1=—5, fiTor dudonuov ToU
a—=—3. *Emeta eUpiokopev, OTI oi pifon elvan TrporypoTikad Kol G-
gol, BioTi A=4+12)0. "Apa 1O -2 KelTl tcrds TGOV prl@v ToU Tpi-
wwipov. Elvan — 'i% .ﬁ;,z(i) = %Kai 2% —;—, &pa TO 2 elvon peTd

T&s pilas, SnA. peyoAUTEROY Tfis peycAvTEpas pilns ToU TplovULou.
'AoxHoELG

410. Tis f Béors T@v 1, 7, 5, =5, ~1 g mpds Tas piGas TGV E6LI0OOEWY :
a’) x#43x—4=0, p) 2x24-Tx-1=0, vy x2—4x+3=0.

WnpionoBrke amd To lvotirouto EknmaiSeuTtikig MoAmkrg



208

411. EbpeTe Thv Oéoiv ToU Gp16uol o) % BY -1, ¥ 0,5 &) —0,25 cx

Tpos: Tas pilas fkdoTou TEY TpioWpwY |

a') 2x2—6x+-1, B —x24-x—4, Y') 7Tx2—4x—1,
5 "é —33‘;-:, €') 3x246x—4, OT') —X2—Tx—2,
S ; . :
Sl n') 4xzr7x41, ') 0,5x2-+0,6x—1.

13. EYPEZIZ TQN IIPATMATIKQN PIZQN THE EZIEQSEQE
ax?+Bx+4y=0 KATA IIPOZEITIZIN

§ 182. ’Edv, Stav x=A, kai x=2A, (8mou of Ay, A, elven &pi-
Buoi mporynamixol kal Sibgpopor peTaly T ), TS ax?4-Px+y Aap-
Pavn Tiuds Erepootipous, TéTE 1) E€lowots ax®Bx-+y--0 exer pllas
TporyHoTikds kod dvicous émeidr, &v of pigon foav ioan § pryadi-
Ked T ox®-Bx-+y oUdkmote B& AMAale Tpdonuov, doTe v EAy-
Pave Tipas ETepooTiwoust mévToTE B fTo Sudomuov Tol o (§ 1808
MeTafl 8¢ Tév A, kad As mepiéxeton pla TV pil&v Tiis E10choews
ax?+-Px+y=0. Aiém, &v p, kai p, elvan ai pifar ToU Tplwvipou
oax®4-Bx+y, émedn Sid x=A;, x=A; of Tipad ToOU Tplwwipoy elvad
Etepdonuor £ Umrobéoecos, pla dk TGV TILGY oUTGY 0 elvan Gub-
onuos Tol o ko 1) &AAN Erepdonuos ToU a.

“Apa, els & TV Ay, Ay 04 elvan EuTds TRV PGV kai & &AAos
EKTOS TV,

OUrws &v Az ) Ay kad pe ) py 8 Exeopev fj T Si&raliv p; A, Oz A,
A TV A pr A e &K TGV dTrofwv gaivetar, §T1 peTalU Ay, A, TEPLE-
XeTan pla povov pila, efte 1) pe eiTe 1) p,.

Emi Tiis i8i6mnTos alriis ornpilépevor épyaddpeda dog €S ¢
Bi1& v eUpeopey Tas (mporvpaTiks ) pigas Ei0cotwe Ko Tpooky-
yiow (&v 8év elpiokavrar dxpipéds ).

“Eotw 1) Elowols 8x2—2x—3-=0.

Oétouev &vti ToU x 8Uo &piBuols ( TpaypaTiKoUs ), doTe T
&orySpeva, Ta Omola O& elpwpey K TS AVTIKATaoTAOEWS TOU X
els 16 8x2-2x—3, v& elvan Erepdonpa. “Otav x=0, eUpiokopev —3,
Sdtav x=1, eUplokouev 3. ‘Emropéveos petafly 0 kai | TEPIEYETON pic
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pia Tiis f1ocdoews. NauPavopey Twpa TV péony Tipnv petalu Tol
0 kad 1, SnAcadn Bétopev x=0,5, &1e eUpiokopey 2—4 £ —2° Emopéveos 1
&uwTépw pila TepiExeTan peTafyu ToU 0,5 ki ToU 1.°H peon Tipn petady
ToU 0,5 ked 1 elven 0,75 xai &vrikabioTédvTes eis Tv Sobeloav Etiow-
ow x=0,75 ebplokopev, &1 1) Tpf o ToU x elvoa pifa Tiis EGiow-
oews. "‘Otav x=-—1, Exouev 84+2-3=7. "Apa 1| &\An pila TreEpIEXE-
tar petafy 0 kad —1. (TpooeyyloaTe mepioodTepoy, fi elpete ad-
v ). Tév Tpdtrov oV THS EUpETEws TTPCYHUOTIKGDY PILEY KT
Tpockyyloly Suvdueda vd Epoapuoowpey Spofws ko els Efiomors
dvwTépou Pabuou.

’AocxfoeLg

412. Edpete pt mpootyyiow T&s TpayHoTikds plias TG ké&Twb E§iocooecoy
B1& T eBdBou Tiis Tpooeyyloews (Baw BEv eUpiokwyTal drkp1Pdds kal pé ekoAiav).

a') x2-5x+43=0, p') 3x2-6x+2=0, ¥') 2x243x—8=0,
§) x*-3x245x—1=0, &) 2xt46x—5=0, oT) X4x-1=0,
¢') x4-—3x344x2-3=0, n') x4—3x2—x+1=0.

14, AYZIZ ANIZOTHTOZ AEYTEPOY BAGMOY

§ 183. T&oa &uicdTns TOU Seutépou Pabuol dos pds Eva &-
yvwoTov, foTw ToV X, elvan €v yéver THS MOPTiS ax?+Px+y )0,
A ox?4-Px+y (0 (dmou UmotifeTar &t elvan o # 0).

‘H Seutépa poper) &véryeTan Eels Y TpwTnY, &v dAA&Ewpey T
ofjuoTa TavTwy TV Spwv, OTE 1 dvicotns QvtioTpépeTan. QoTE
Téox dviodTns ToU Seutépou Poduol Buvarran va Becopn, ST elvat
THs popeRs axi+4Px+y ) 0, dmou TO o Svaran v elvon BeTikov
&pvnTIKOV.

A& v& Aowpey Ty &uiodtnTa ax*+px+y 0 (1) mopern-
poley &T1, &v TAPAOTHCWHEY PE P1, Pe TGS pifas ToU Tpicoviuou
Tfis (1) kad Umrobéowyev, 61 elvan TpaydaTikai kol &uoor (EoTw
p1{ P2 ), 8% Exoouev ox®+Px+y=a(x—p1)-(x—p:). ZnTolpev v& €U-
poopev T Tipds ToU X, Bi1& Tas dmofas TO a(x—py) (x—pe) elvan Bemi-
KoV,

*Av elvan & ) 0, T dvwTépw yivdusvoy, G5 yvwoTov, yiveTal
BeTikdv S1& x { py kad X ) pe. "Apa od Tipad ToU X, of EmaAnBetiovocn THY

14
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avnooTnTa, elvon TavTes ol TpaypaTikol dpibuol ol pikpdTepol TTig
uikpoTépas pilns p kai of peyaAUTepol TTis peyaAuTépas p. ToU Tpi-
WVJHOU.

"Av elvanr o 0, 161 Brax TAs Tipas ToU X, o dmoian TEpiExovTa
HETaEU TGV py Kai py, TO ywopevov ax—p,)(x—p.) Exel onua &uTi-
BeTov ToU o, SnAadn OeTikov. ‘Emropéves ol Tipal ToU x ai émainfeu-
ovogal v (1) elvan mavTes of mwparypaTikol dpifpoi, ol omoior Tepié-
yovral peTall p, kai pe.

"Av ai pilal p; kad po elvan Tocn kai elven 10 a )0, ToTE S1x rGoav
Tipnv Sidgopov Tiis pilns ToU Tpiwwipou TO yivouevov o(x—p;)?
elvan BeTikdv. AnAadn TéTE TdVTES Of TpaypaTiKol &pifuol éxTds Thg
p1 EmoAnfevouv TV dvicoTnTa.

"Av Spews elvonr To a0, 1 &viocdTns dev ETaAnBeleTan i1 kappiay
TIHNY TporypaTikny ToU x. Ai1oTt ToTe elvan ax*+Px+y=a(x—p,)?
kai &poU To a elvan &punTikdy, TO a(X—p:)* elvan &pvnTikov Six TTGoav
TPCrY HOTIKT Y TIWMV ToU X, €KTOS Tiis p;, Si& TNV omoiaw undevileTan.

"Av ai pilon pi, pe elvon pryddes v yéver, 1) dviooTns eTaAnBeveTon
B1& T&oav pév TpayuaTIknY TiunY ToU X, &v elvan a ) 0, &1° oUBepiav
8¢, &v elvon o 0. A1om 16 Tprwvupov Tiis (1) {oolran pé 16 yivdpevov
ToU a émi TO &fpolopa Slo TeTpaywvwy, fTol £xel TO onueiov Tol
a Six TAoav TPOYHOTIKN Y Tipnv ToU X.

"Eorw Y., 6Tt {nTeiTon va AuBf 1) duicotns x*-2x-48 ) 0.

Al pilar ToU Tplewvipou x*—2x 48 elvan pryades xai elval
a=1) 0. "Apa 1) dwnigdTns &Anbevel S1& TEOCV TPOYUATIKAY TIUTV
TOU X.

"EoTw Tpds AUay 1) dwiodTns x*—x—6 ) 0.

Al pilon ToU Tprewovipou x*—x—6 elven ol —2 xad 3 kad 1o a=10
‘Emropéveds ai mporypaTikad Tipad ToU x af émainBeloucar Ty dw-
ootnTx elvon o x ) 3 kai x (—2.

§ 184. "Eorw, Om Exoupev m.X. THV &VoOTNTA.
x(x2-3x+2)(2x*+7x+3)(x*+x+1) ) 0
Mapornpoluey, 611 TO x*X+1 Exel pifas pavTaoTikas, Gpa ExEl
Tipfv BeTiknv 81’ olavdrmoTe TporypaTikny TIpfY ToU X. ‘Etropéves
f} Sobeioa &viodTns elvanr icobUvapos ué Tnv ETopévny,

x(x*—3x+2) (2x*f-Tx+3) ) 0. 622
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‘O mp&TOS TaApAYWY X undevifeTar oTav X - 0, o 8¢ BeUTepog
X' 3x42, dTav x=1, x=2 kal & TpiTOs TAPEY LY 2x%-f-Tx+3, GTav
1
B = ey B = —3
Af Trévre aUTol Tigod TOTOfETOUMEVan KOTX OElpav  peyebous

efvan a2 {0142

«') “Otav x { =3, & TPDTOs TAPXYWV Tfis dvicdTnTos (2) el-
van dpvnmikds, & (x*-3x-+2) Ba Exn 16 ofjua Tol ouvTeAeoToU
ToU x?, &tav x {1, Emouéves kad STaV x(—3(1, 16 x*-3x-2 6& &
16 mwpdonuov BeTikév. ‘Ouoiws, 6 TpiTos mapdywv TS &GviocdTnTOoS
(2) & 2x*4Tx+3, dtav x(-3, 6 &N TO TPOGTIHOV TOU CUVTE-
AeoToU ToU X2, ol feTikév. "OBev TO ylwopevov TGV TGV Trapa-
yovtov Tiis (2) elvon &pynTmikov.

p") “Orav elven — 3 { x (— % & TTpdTos Trapdrywy efvan &PYNTIKOS
& BetTepos BeTikds (B16T1 TO X Exel TIHAY Kewévny Ektos Ty pii&dy
Tov) kal & TpiTos efvan dpynTikds (56T & X ExEL TIUNV KEIUEVTV LETO-
£0 TGV pilédv Tou). ‘Etropéveos TO yLvopEvoy TGV TPIDY TTapay GVTwY
elvanr BeTikdv.

-y") "Otav efvar — é—(x (0, & mpddTos Tapdywy elvan &pUNTIKOS
ol &\hot BUo BeTikol Kol TO YLWOHEVOU TEV TPIQAY &PUNTIKOV.

8') “Orav 0( x {1, 6 Tp&TOS P&y WY elvon BeTikos, 6 BeUTEPOS
BeTikos kad & TpiTos BeTikds, Gpa TO y1vopevov Twv elvan BeTikov.

) "Otav Angdfi 1 ( x(2, 6 mpidTos kal TpiTos Tapdywy TS
dviodtnTos (2) elvan Betikoi, O SeUTepos &pynTikds, &pa TO Ylvouevoy
T&Y TPIGY TrapoydvTwy elval &pVNTIKOV.

ot') Téhos &v Angdfi x)2, of Tpels TapayovTes TS (2) elvea
feTikol kad TO ywwdpevov elvan BETIKOV.

"Ex Tolrrwov EmeTan OT1 1) Sobeioa dviodTns émaAnbeleTon, Stav

~3(x(— 5 ETav O(x( 1 f érav x)2

'Ev ytvel, Gv EXwuUEV GVICOTNT THs uopefis A-B.I' )0, omou
A,B,I, TaploTdvouy TOAVIUpA G TTpds X TpcdTou T BeuTépou
Pabpol, evpioropev mpédTov &1 Tivas TIpGs ToU X EkaoToVv TV
A,B,I, yivetan Bemikov kad &1 Tivas yiverad &pvnTikév. ToUro €U-
piokopev PonBolpevor &mo T&s pifas éxdoTou Tédv AB,T.
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"AkoAoUfs £k TGV Tiudv ToU X KpaToUpey 5 AUCELS TS &vi-
ooTnTos ékelvas, 81k Tas Omolos TO yivopevov A-B.IM yiveten fetikdv.

§ 185. "Av éxcopev dviodTnTa TS Hopeiis %) 0, &viryopev adthv
gls TNV icoBUvapov Tns &vicdTnTa T wopeiis A-BY0, &v moAierAa-
o1dowuEy TA Gvica émi B?, &te AauPdvopev AB Y0 14 ABYO, Thv

otroiav E6eTdlopey kaTd T &QuwTépw.
Avvapela Spws va EfeTdowpey Xwplotd moTe elvan A Y0 kad
A (0, kabeos kai moTe elvon B ) 0 kod B ( 0 xai drohoUbuos vér kpo-
; 2t s = = ~ \ VR ) e
TNOWHEV Ekeivas ek TAOV TIp@dy Tol x Sid Tds émolas TO 5 tha
BeTikOV.

"Eorw .y mpds AUow f dviocoTng 1—} )

"E§ aUris éxopev Thv iooBUvaudy Tng 1 4+ — 3 =7 )O | v

(572 (\MI)JF(&“?) ((1 11)) o) 5 0, kad peta THV EkTEAETIY TGV

Tpagecoy kad THY dvaywynv TV duciwv Spwv (els TdV &piBunThv)
Eyouev TNV eadlin » 0.
(x=3) (x—1)

Al pilon ToU x>—4x+41 elven 21]/3, al 8¢ ToU TapovopaoToU
This TeAeuTadas dvwTépw dviodtnTos of 1 kal 3. Ofrovres x=1 &g
Tov &pifunTv Tiis dvicdTnTos eUpickopev é6orydpevoy —2 (0. "Apa
To 1 mepiEyeTan peTafy T@Y pil@dv ToU dpiBunTol. Oftouey x=3 els
TOoV SpiBunTHV Tiis &viodTnTos kai eUpiokopey 9-1241=-2(0. "Apa
i pifa 3 ToU mapovouaoTol mepiéxeTon peTaly TGV pildv ToU
&pibunTol. OUTws Exomev 2—)/3 ( 1¢ 3 ( 2+/3.

Maparnpolpey Tdpa, 6T1, dTav elvar x ( 2 —VB‘—, Axy2+)3 6
apiunTs kad 6 TapovopaoThs THs dvwTépw &viodTnTos elvon Oe-
Tikol, fiTor alUrn émanBeleTan. *Emions é11, tav 1( x {3 kai of duo

2,
opor elven &pvnTikol, &pa TO KAdoHa - elyon BeTikdy
x =

kai 1) &viodTng émoAnBedeTar. "Evéd tav 2—|/3 (x (1§ 3 (X2 +V3—,
1) dvwTépw aviodTns BEv EmainfeleTon, 51471 of Spol ToU KAGOMOTCS
slual ttepdonuol kol Emopéves TO KAdTUQ yiveTtan &pvnTikov.
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‘Opds mpodTn. 413, N& AvBouv ol k&Twb dvicoTnTes :
Ty XS 3%
a’) x24+3x—4)0, B') x243x—6 )0, ¥ ik )
414. EOpete TS TIMGS ToU X Tds émaAnfevoloos Tds BUo dviodTnTas @
o) x2-12x432 30 xad x2—13x422 (0, B") x2—3x+2 Y0 xad 4x245x+4-1 (0
415. N& AuBoUv of dvigdTnTes :

o (x=D)(x—2 o X2-3x+42 - 1 1

el &33—%;:& L Biigemmg o™ Y3+ ) ot

‘Opds devTépa. 416. Na Aubolv ol kaTwTépw dviooTnTes, &v elvan
W(By(B: ) (x—o)(x—P)(x—y) >0, B) (x—e)(Z-PI(-Y)(x-8) ) 0.

417. N& AuboUv al dvicdTnTes :

a’) 4x3—10x2+18x (0, p') 3x3-5x242x )0, y') x%—x244x ) 0.

418, Metafy Tiveov &piBuddy TpETEl Ve TEPIEXTITO 6 u, fva 7 éfioworg
ux2+ (u—1)x+2u=8 Exn pifas TperypaTikds ; Wy Edas ;

419. Tloiav Tipny Teémar va &xn & A, fva ) x24 (2A+1)x ) —19 tradnednTan
H1& TEoav TrperyHaTiKhY T ToU X ;

15. IIEPI TQN TIMQN TOY TPIQNYMOY ox?+Px+y
AIA TIAZAY TAY ITPATMATIKAYX TIMAZ TOY x

§ 186. "Eotw m.X. TO TPIOVUHOV Tx*—5x-+6.
*Av TapaoThowpey aUTd pE y, B& Exwhev THV oUvapTNOo1Y

y=Tx*-5x-+6 (@)
*Av T X QUTIKQTOOTACWHEY BE Pioy TIMHY TPXYHATIKNY Tr.X.
ué x—=3, T TpidVUHOV AapPavel TV TNy 7-3*-5-3-+6. (20

“Av gls v (1) Béocopev dvTi TO0U X THV TfHv 3¢ Omou TO
£ TAPIOTAVEL TOCOTNTE TIVA mporypaTikiy, & Exwpev @s Tipfv
TOU W TRV q;:?(3+e)‘~‘—'3(3—{-e)+6: 7(3242.3e+6*)—5.3—5¢+4-6=

(7-32=5-3+6)+7-2-3e+ Te*5e. (3)

Eqv &mo v miphy avTy (3) ToU y deauptowpey THY Trpo-

nyovuévny Tiny ool (2), ebpiokouev Siagopayv TNV
7(3+s)2~—5(3+5)+6~7-3”+5-3—6 =T7.23e+T7e-5. (4)

*Av Topa Umobéowpey, ST 76 ¢ elvon TroodTns Soov BEAopev
pikpd &moAUTwS, TOTE Kad 1 mocoTns (4) yivetan Soov HBéAopev
pikpd ( &rroAUTws ). Ao EkaoTos TGV Bpeov TN TIEPIEYEL TO €, TO
Strolov Suvdpefa va EAaTToowpey, doov Béouey ( &moAUTws ). Tla-
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paTtnpoUpey Aottrov, 6Tt €ls EAayioTny ( ATTOAUTWS ) peTaPBoAfnv T1s
Tipfis 3 10U x dvmoToixel éAayiotn  ( &TToAUTwS ) peTAROAT TR
ouvapTtroews (1). Aid ToUto Aéyousv &Ti:

To tpiwvupov (1) €ival ouveyég g mpdg x #) ouveyxhg ouv-
aptnolg Tob x S1& TNV TIENV TOL x = 3.

"AAN olavBrTroTE  TpoydaTikhiv TNV kod &v  Ofcwupev  &vTi
ToU x el Ty (1), elpioxopey, 6T1 TO Tpidovupoy elven cuvex s cuvdp-
T™ols ToU x Sia T&oav TOIQUTTV TIUTV TOUTOoU

‘Ouoiws eUpiokopey, 6T &Y TpidovUpoY TS5 Mopehs axfBx-4vy
elvon ouvexns ouvdpTnols Sid TEOQV TIPOYUATIKNY Tiunv ToU X.

Kof® Spoiov Tpémov Spilopev Tnv ocuvexeiav olaodnmote cuv-
apTNoews ToU x. "Av &8¢ ouvdpTtnols Tis Bev elvon ouveyfs Sid Twva
TNy Tol X, AéyeTon dovveyng Sia TNV TiUMv aUThv.

’Exk ToUTewv Emetar, &1, STav TO X peToPdAAsTal &mwd  Tivos
TPayHaTIKTs Tipfjs A els GAANY P AcuPdvov cuvexds Tas EvBiogié-
OOUS TINAS TAS kelpévas peTaly TV A kal W, TO Tpiowupov B e-
TaPaAAeTon &mod THis Tipfls aA*HPALy els THY TNy apt+ Pty
AapPdvov Tipds v ouveyeia.

B') 'Edv peTaPAnTi Tis x AapPavn &meipov mATfos TpaypaTi-
KOV TIPGY, of omoicn &mwd Tivos kal £6fjs UmepPaivouv mavra &pi-
Buov BeTikov ( doovBnToTe peydhov ), TOTE Afyopev 6Tt alUTn Teivel
€ig To BeTindv dmelpov ( +oo ) Kai TO onueldvopEy pE - »~o. “Eav
8¢ of mipai olrriis &rd Tivos kol £’ EEfis elvon pikpoTEpal TravTos
&pibpol GpvnTikoU ( doovbriroTe wikpoU ), Aéyopev, 6TI 1| X Telver
el TO &punTiKdOY &TEIpoV (—00) Kal TO OTUEIWVOUEY PE X—p—00.

"Eotw TO Tpicowwpov ax*4Px-ty, Omou az£0. Ofhopsv va
gUpwPEY RS peTaPdAAeTan ToUTo, OTav TO X HETOPGAAETOL &TTo
—o0 PEXPL + oo AauPdvov £v cuvexeia Taoos Tas évdiapéoous Trpa-
YHOTIkGS Tipas. [pagopev 1O Tpidvupoy ds 7S

2 2 2 2 7
axtpry=o (x+ 5+ L+ G- B)=a[(x+ &) + - 5]

:a[(x +2%)2_ﬁi4:_3ﬁ?].

TMoparnpoluey, 6T, Gv pév elvon o ) 0, 16 Tprddvupor Ba Exn 16
Tpoonuov Ths  moocdtnTos, 1 omofx elvar évTos TGOV dyxkuAddv-
Gv 8¢ elvan a0, 8 Exn &vtiBeTtov Trpdonuov olrfis. -
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lov. "Eote, &T1 elvan 10 a ) 0. "OTtav 16 x—» —o0, ‘TO(X I ﬁ)

L 2a
2_4 ]
e 4‘;?, LEVEL

—> oo, t&v B & alToU deoipedi o dpiropévos apifpog
Biapopd, T Omoia Teivel eis TO -+ oo.
“QoTe, 8Tav X — — 00, TO Tpicavupov Telvel €lg TO - oo.

Edw 16 x ovf&vetan ouvex®s &mod ToU — oo AauPdvov Tiuds
pIKpOTEPOS TOU — zi, TO X+ ,E; elvar dpumTikdy, GAA& TO TETPA-
ST AT .y " - " "
ywvov abTol (x4 5 )* elvon QeTkOY KOl EACTTOUTO OUVEYGS

a

‘Otav 16 X Yivn — E; TO xfir 2 Yiue-rou 0, 1O d¢ TpLOVUHOY

yiveTa —0(-B 44‘?)’ ‘Otav 10 X cxu&avs'rm Ao THS TIEAS — -QB— OV VE=

XG§ TEIVOV gis O + 0o 7 TTOoOTNS X + - [3 E[VCEI BeTikn kol abfdve-

veTan ouvex@s &mo To 0 Teivouoa gls TO + co.
"Apa kai 1) Tiuf) ToU TpPiwVUHOU aUfaveTan ouvexs &mo TS

TIpfis — a lﬁﬂﬁy Teivouca elg TO - oo
2ov. "EoTw, 611 elvan 0 o (0. “Orav 16 Xx——00, TO TPIOVUHOV
Teivel glg TO — oo, §16T1 TO pEV ( X+ %)J—ﬁuzg—yﬁiuﬂ gls TO + oo,
AAAG TO Y1VOUEVOY O [( X+ fa )2 2 4:?)' } »>— 00, traidn elvan a 0.
‘Otav 10 X=— 2%, TO TPIWIHOV YIVETOL —X - ;32;:?:)/-

“Ortav 16 X >+ oo, TO Tpidvupoy Tefvel TEAW elg TS —00, Eveka
ToUu &1 elvan o (0. "Hror:
“Otty 16 )0 xai 16 x perafdiletar ouveX®dg ano —oo ...

- ga... 400, T6 TpLOYLPOY EAaTTolTaL CUVEX QDG &Trd 400, péypt TOL

pi—bha
L
elvar 16 a (0, S& v adTiv cuvvexs peraforiv Tov X, To
Br—hoay .

’ 3 2 ~ 3 pl o ’
TprdvLpoy avEdvetal oUVEXDE Ao —0, YiveTrar —o o Xal

Y xal émerta adEdvetal cuvex®dg wexpt ol 40, dtav be

¢AQTTOUTAL TEALY OUVEYDG PEYPL —OC.

y') ‘Otav pia 16V TipGy, Tas oOtoias AcuPdvel uwaﬁln’rﬁ
moodTns, elval peycduTipa TTao®dy TdY GAAwY Tipdy mTAnaiov ov-
is, TéTe Aéyouev, &mi aUrn elven péyratov THS peTaPAnTiis.
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ToUvavtiov, &&v pic T&Y TPGY peToPAnThs ToodTnTos elvey
HIKpOTEp TGV GAAWY YEITOVIKGY TIPGY aUTs, koAoUuey oy
E\axioToV TiiS peTaPANTHiS

&) 'Ex T®v dvewTépw TraportnpoUpey, OTI:

"Edv elvat 6 a ) 0, 16 Tprovupov ax?4Bx+y Exet EAdyioTov

9 7 r 2—4a
dTav x =—£, elvar 8¢ #) édayiom) T Tou § — e zmy"
"Eav elvar 70 a0, 76 tpichvupov Exel péylotov, dtav x =

— 5‘:2 » €lvat 8¢ W) peyiom mipy Tou ¥ — ﬁz;:aY.
"Eotw mwyx. 10 Tpicovupov 3x2-6x+7. To a=3)0" &pa T

o
o ek

Oftovtes x = 1 elipioxopey, Tt TS EA&y10TOV TOU TpIwVUpoy
glvan 4.

Tpiwvupoy Exel EAdyioTov, dTav X =——

"Aocxnotig

420. A &aoTov TV kéTwh Tpiwwipwy v elpedii TO péyioTov § EdroTov
xal &1 Tiva TiuRy ToU x ovuPaivel ToUTo :
') —x244x+3, ') 19x2—7x+43, Y') x2-7x—13,
&) 15x2+4x-7, g )—x2+43x—6, o1') 9,5x2-0,25%x—2.

16. TPA®IKH IIAPAZTAZIE THE IYNAPTHIEQZ (—ox?{Bxly

§ 187. "Eorw o Tpidovupov ax?+Px+y (&mou elvan o 5= 0)
Dk v& TapacTiowpEy ypaikdds TV peTaPoAy alUTol BéTopev
y=ox’4-pPx+y (1)
kol Siopivopey BUo mepimrTadgers, UmobéTovTes, T1 EkaoTov Celyos
TEV TGV ToU X Kal W TaploTdvetal p v onueiov EXOV TETUNUEVTV
™Y Ty Tol X kod TeTorypévny THY TipHv ToU G mTpos &Eovas
Spboycwvious x'0x kal y'Oy.
1ov. “Orav elvar o a ) 0.
Mvepilouev, 611, Stav 76 x oUfdveton OUVEY @S &TTO —oo é-
Xpt _'i%’ To y EAaTrolTan ouveyds &md + oo péypr ToU 4340——?
Ak ToUro Abyopev, 811 ) Eflowors (1) mapiordvetan pé piav KepTry-
Anv ypawpfy, Tiis omolas EkaoTov onueiov Exel TETUNREVNY Kod Te-
Toyuéimv dvmioTofyws Tiwds TGV X Kal W Tfis iodoews (1). *Hrot
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f &v Adyw ypouun 6& Exn kKAGSov ouvexd ( &veu Siaxorriis Tivos ),
& &moios 0& &pyiln &mwd €v onpelov, TO 6Tolov keiTal els TNV yoviav
y0x' kai elvan TOAU PEPOKPUTHEVOY (TeTunpévny X-—— — oo kol TETQ-
yrévy w—s+ 00), KaTepyOuevos &¢ SiEpxETal &mwd TO omnueiov A
(v f xdrw TiHs Ox ), Exov

TETUNPEVTV 42—%1, TeTorypévny Ot 8
doy—p?
T K- 16). \
‘Otav 10 x &mwd  THs Tiuds
<o | R T
e cUEGveTal ouvexGds TEIVOV ElS

16 o0, 1 Etiowaois (1) Aéyouev,
&1 TapioTéver GAAov ouvexf] KA&-
Sov ypappfis, & Omoios &vepyeTal
&rd 16 anpeiov A kal &ropoxpUve-
Ton Tpds Ev onueiov TTOAU pepa- Zy: 16
kpuopévov, TO dtrolov kelTal &ig ™mv
yoviav xOy, pt TeTpnuévny xai TeTaypevny Tewoloos els T6 +oo.

Ex Tév dvwtépw EmeTan, 8T 1) €fiowors (1), Stav TO o elvan
BeTikdy, TapioTdvel THY kapmUAnv BAl (ox. 16).

20v. "Otav té o (0.

Eis Thv mepimTwoty adThy, &Tav 10 X aUfdveTon ouveyxés o
— oo uéyxprt TOU — —Ea, o @ aUEaveTan TUVEXGS ATTO —oo péypl TOU
sy

e

‘Erropéves S1dx Tas Tipds ovuTds 1) £ficwois (1) mapiotdver éva
ouveyf KA&Sov, & &moios dpyiler & Ev omueiov TOAU pepakpuapévoy
kol keipevo elg Ty yoviav x'0y’, ToU omolou | TeTunuévn kal TeTO-
yuévn efvouv els TO —oo, kaToAnyer B¢ els TO onpeiov A’ (&vew fi ké-

P

Tw THs 0x), ToU dmofou ) pév TeTunuévn looUran pé e 7 &6¢ Te-

Tory pévn pé 4—“1‘%&2 (ox. 17).
P

‘Orav 10 x abfdveTal guveyds &mo — 55 péxpt ToU +o00, TO

2
Tpidvupoy, &pa kol TO W, EAaTToUTan ouveyds dwr64_°‘£_w

péypt TOU
—oo kal 1) EElowors (1) 81 T&s Tipds aitds Adyopev &Ti TTaploTavEl
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218

ouvex ] kKAaBov (kaptUAns) ypaupfis, 6 oTroios korépyeTal &md TO on)-
uelov A’ kol &TiOpQKPUVETQL TTPOS €V OTUEIOV TTOAU HEROKPUTUEVOV
keipevov eis TV ywviav x0¢° pé TeTunpévny kad TeToypévny Telivou-

oas els TO + oo kad — oo (o).

J 17 ) &vmoToiyaws.
. " M& va elpoopey ol 1) kapTy-
b el o An TEpvel Tov &fova TGV W, Trapa-
0 /r\ TnpolUpev, 611 els TO omnueiov T

= é i(_ﬂ/""'@ = Topfis 8& Exwuev x = 0. AN’ &v

: \ feocopev x=0, els Tnv (1), elpioko-

/ ! pev Ww=1y. "QoTe | KOUTTUAT TEUVEL

: Yol Tov &fova wO'y els T6 onueiov I

7 [y, &xov TeTayuévny fonv pe y.

T 17 *Av py, pe €lvon ol pilon ToU
Tpiwwipoy, Stav Tedff els aUTd X=p), | X=ps, Exopev y=0.

Ex ToUTou EmeTtan & 1) kopmrUAn Tépvel Tov &fova TédV X €l
TA onpeia TG Exovta TeTpnuévas p; Kad pe. “Av T& py kai p, elvan pav-
TaoTIKOL ) pryddes” &piBpof, 1) kapmUAn (TTporydoTikés) BEv TEWVEL
Tov &fovar TGV X.

Avvaueda vé elpoopey & ompeic T KapTmUAng BéTovTes x=1,2,3, ...
6Te evpiokopev w=a+P+y, y=4a+2p+y, ¢v=%+3P+v, ...,
OUtws eUpiokopev T& onueia Tis kapmUAns.

(4, a+B+y), 2 4c+2P+y), (3, 9a+3B+y)....

’Errions Bftopev x = —1, —2, —3 xal eUpiokopev &AAa onusia
Tfis kopmUAns. *Av BfAwpev, Bftopev x foov pEé &AAas Tipas LY.
x=+40,1, +0,2,.... x=+42,1 +2,2... kai sUplokopev &GAAx omnpeia
THS KapTUAnS.

By

§ 188. [Tapavijpnowc. ‘H xapmiAn, THv Omolav TapioTaver 1)
€lowois (1), koeitan mapaBoly, Tis omolas 1) 6éois dAAGooE pETA
Toll TTpocTiHoU ToU o Kai T@V ouvTEAEoTAOV ToU TPV,

*Epappoyi. "Eotw 16 Tpicovwupor @ = x*-5x-+-4. "Exopev
2o 2D 5132 25 SNz 9
Y=xibxtdt T —F=(x— 3 +4-F=(x—3) —1-

X

[

- \ > P \ . el el
OTav 10 x abfaveTon ouveydds &md —oo péypl ToU =, TO (x— ;
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PherrTolTon ouvexGds &rd oo péxet Tol 0, 10 & EAaTToUTal ouve-
X695 &Td +oo péypl ToU — 2 Otres 1) kapTrUAT) Exel ouveX ] kKAadov

A &pyduevov &Tod omueiov pe Te-
TR HEVTV KO TETOYHEVTV TEIVOUTOS
gic TO —oco kai oo kad PO&vel EiS 1‘\
¥ b 5 9
TO oTpeiov A(—’),—- ) (oy. 18).
V2
“Otav 16 X aufdveTan ouvex®ds
oot 5 = 1 3 52
&mo 5 uéxpr ToU f oo, TO (x— 5 )
aUE&veTon ouvexds &mo TolU 0 pé-
xpt ToU + oo, TO 8¢ y abf&veTal

s el w 9 s . P
sl T T e L ' F
OUVEXGS QO — 4 HEXP! TOU 00 g 77T TONIOES

‘H kapmUAn Aormrdv Exel kad SeUTe-
pov ouvexf] KA&Bov All, & omoios
Guépyeton &k ToU onueiou A (0- %)

5 9 o ; !
( 51T g ) Kal CTOPOKPUVETOL LS

TO &reipov péxpt ToU onueiov, TO
brolov ExEl OUVTETAY PEVOS TELVOU-
oas el +oo.

*Otav 16 x=0, 76 W elven foov ue 4. "Apa 7| kaprUAT TEWVEL TOV
&fovar TV y gl TO onpeiov [ (0,4). ‘H xopmUAn Tépver Tov &fova
T6v x els & onpeia (1,0) xad (4,0), ¢madn elvan p=1 kai p.=4

A va elpwpev kai GAAa omuEia TS KOWTUATS BéTopey T.X.
x=2 kal eUplokopev y=4-10+4- -2, x==2, &1 y=44-10+4=18,
x=3, éte y=9—154+4=-2, x=-3, &te w=9+15+4—28.

OUreos EyoMev s onpeia TS KQUTTUATS T :

@;=2) (=2, 18);, (3, =) (=3, 28

Iaparijpnos. “‘H elpeois TGV onueiwy, el T& 6Toia 1) UMO TS
tE1000ews p=ax?+Px-+y TOPIOTAVOHEVT YPOUUT) Téuver TOV &Eo-
va TGV x, 6& Spion T& onuela oUTE WE TAS TETUMUEVAS TWY. *AAN
adrrai B elvon pilan ToU Tpiovipou ax*-+Px-+y, Emwadn Ba Eycuev

y=0.
‘H edpeois TédY pirlddv THs EfiocoEws aUTTS KaTa TOV TEOTTOV
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aUTov, EnAadt), STV KATAOKEUGTWHEY THY KAPTANY y=ax’| Px+y
kol eUpoopey Tas TeTumuévas TGV omueiwv  Toufis T KQUTTUANS
pe Tov &fova TGV X, AéyeTan ypapuey Avolg Tig EElodoewg
ax®4Bx4y =0

’Aoxfoerg

‘Opas mpdTn. 421, N& tetaodi] ypagikds 1) peTaPorl) TGV guvapTioewy
€ls &fovas Sploywvious :
') y=x2-x-3, B') y=3x2-T7x+3,
2
Y) ‘P=2*+xz' ) LP=—§*-\'2+~§-X_1'
422, Né& MOy ypagikds 1y Eiowors x2—7x+11=0 (Béoate y—=x2—Tx+11)
‘Opas evtépa 423, N& kataowevaodfi f) ypapury, Thv émoiav Tmapi-
oTdvel 1 Efiowots x24y2= 25 ey &fovas Spfoywvious.
424. N& koraokevacBolv els &fovas opfoywvious af ypoppal w=x2, x=y?
kal va Beydfj, 6T Exouv piov pévny xowmy Yopbiv.
425. Elpete ypagikds els &fovas épboywvious Tés ouvtetaypévas Ty Kot-
vidv onueiwv TéY Byw=x2 kal x=-—y=.
426. EGpete Tds ypoagikds Tapaotdosis els &fovas dpboywvious TGY w=x2 kai
w=8x2 xal ouykpivaTe aUTds petafl Tov.
427. EUpeTe Thy Tophy T@v ypaupdy xi4yw?=100 kal x4+yw=5 s &fovas
dpboywvious.

ax +3
17. TPAPIKH IIAPAZTAZIX THX IYNAPTHZEQZ Y = %;16
§ 189. "Eorw mpdTov 1) W = ; (€l

1

O¢topev els THv (1) x=1, 2, 3, 4,.. kai eUploxouev y=1, 5

%. 71*—,.. NopPévopev &fovas dpBoywvious x'Ox, WOy (ox. 19) kal

T& e0BUypapia Tpfuata 0O, OH, &ml Tév Ox kal Oy TapPIOTAVOVTO
1O +1 &l éxdoTou &fovos. Akoroubuws eUpiokouey T onpeia, T
omrola Exouv ouvTeTerypévas (1, 1),(2, %): (3, %)r (4, %),..., foTao-
ooy 88 oUTd ko oEipdy TG My, Mg, My, M,, ... (ox. 19).
TMaparnpoUpey, &1, édtav 10 x AapPdvn Tiuds BeTikds afavo-
pévas, TO W AcuPdvel Tiuds BeTikds kal éAaTToupévas, STav BE TO
x ~+oo0, T y-—0. To onpeiov, TO étroiov Exel TUVTETAYMEVS
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(x—>+o00, y—0) Telver v elvan émmi ToU &ovos Ox, &AN’ &ls &mreipov
&mooTactv &mo 16 O. Oéropev Twpa els TRV (1) x= é" ; , ‘11 Veeeo Kad

eUpiokopey w=2, 3, 4,..., dxohouflws B¢ elpiokopev Ta onueia ug ouv-

TETOry Pévas (%: 2): (%d).

(4 4) torwooy B atta y
katd oepdv & M, M sHmy,
A g
!/

M A y‘f 2-HMy

7} Frey

Mapatnpotuey, &T1, STav TO A -
X Acupdvn  Tipds Bemikas - Rl % 8 :
Acrrouptvas, kad TO W AopPdver X~ NELR T A ]
Tiuds BeTikds, AN adEavopévas, Fa -1
dtav 8¢ x—0, TO Y- oo _’P i
Té omnupeiov pé ouvTeTarypévas "5\ —
(x—0, y—>+o0) Telver v elvol _,r-s
gml ToU &fovos Oy, &AM elg 3
&meipov &mdoTaciv &wd To O y’
Ofttovtes eis v (1) x=a ) 0 eU- Sy 19

ploxopev g = % »0. *H éElowois

Acirov (1) Aéyopev, 671 TaploTavel piav ypapuiy Siepxouevny &mo
T& onueiac My, Mg, Mg,M,...M (x—+o0,p—=0), xaBix kol &me Ta on-
peic M3 M1 ML, . M(x—0 y—too) xai éxa 10 ox. 19.

Ottouev els Ty (1) x=-1, =2, —3,..., X >—occ xai eUpiorouev
STiy=—1,— %—;_i y-—0 (&mo gpynTikas Tipds). OUrew
Exoﬁev TS oTuEia

1 5 3 1
Bar 0y P, (_2,w§), Py (-3 3) 1 P (x> —00, y—0),
KelvTon B T& onpeia aUTd &l THS ypouptis, Thy omoiav wapioTavel
A (1), éved Td onpeiov (x——o0, y—>0) Teiver v elvan ¢l To¥ Ox'.

1 1
Okrouey els T (1) X=— 5+ = 51— e X0 (&md Gy

ks Tiuds), &Te eUplokopey w=-2, -3, —4,..... , Y— —oo. T& omn-
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peicx P _..._%' P__;r P—_i,...., P (x—0, y—> —cc ) xeivran &mi Ths

yYpauutis, Thv omoiav mopiotaver 1 (1),

O¥rw Aormmov Aéyopev, 8T1 1) ypaupr), Thv omolav TrapioTdvel
f (1), &motedeitan &md SUo pépm, TA ool kaAoUvTon xAddor Thg
YpaPpils, TO €v TGV omolewv kelTon évros Tfis ywvias xOy, émi Tol
omolou kelvton kol T& onueia My, Ms..., M _;_ 'M?l .., ked TS &AAo év-

TOs Tijs yowvias x'Oy’, émi ToU omoiov kelvran kai T& onueia P_,
Pz P_1, P_ Lo elvcn 8 81t x=at(0 1 y= (0.

‘O &Ewv TGV x koAeiTon dovpmwTog TS ypauufis, ThHv otoiav
mapiotaver, 1 (1), émadn, dtav onueiou kepévou émi TR ypauudis
TO X—>-} oo, TO onpeiov odTd Telver va TréoT) i ToU Ox, kabdos Emriom,
STav X— —oo ToU onueiov keipévou i THS ypauufis, TO v Adyw om-
peiov Tefver va Tréon) émi ToU Ox'.

M TV aiTov Adyov kal & &Ewv TGV Y KaAsiTal dodpmTwTog
T év Abdyw ypappijc. KoAeltar 8¢ oUTews émedr, &Ttav onpeiov
keipévou £l Tis ypappfis 16 x—0 (Ek BeTikédv Tipddv), T6 onueiov
Tefver v& éon émi ToU Oy xal dtav onpelov &l Tfis ypapufs TO
x—0 (&md dpvnTikds Tipds), TO onueiov Telvel v éoT) émmi ToT Oy’

Kord tabra Aéyopev, 611 1) (1) mopiotdvetan &md BUo kA&Sous,
ol &oior GewpolvTar dos Ev Shov, s Wi ypappr, 1) omoia KaAeiTal
OmepPoAr, ol Bt &foves TGV ouvteTaypévwv elvar dovptrtwTol
odriis kad Aéyovron &Eoveg Tig OmepPoiig aUTis.

Ko’ Gpotov Tpomov elpiowkopev THY TrapdoTaoiv . X. TS
W= i—: TS \p=—% kKol €v yéver TS Y= E, émou BY0 A B (0, ka-
Asitan 8¢ TEoa vpapun TapioTavopéun Umd  TotaUTns £6l0waEws
OmepBolr), 1) Omola Eéxel douptrTewTous Tous dfovas THMYV CUVTET-
YHEVGOY.

’Aoxvoerg

428. EOpete THv ypagikiy TapdoTaoiv TV oUVapTHOEWY

, 1 . 2 5 2

CO Y Pay="%3 0
f 3 , 3 s

§) w= = £5) p=——s or’) xy= 10._

WnpionoBrke amé To ivotirouto EknmaibeuTtikig MoAmkrg



223

429. ‘Opoiws TGV :

s = - ') X = ' E') XY =—

i : Q g s s o) 3 Y > 4.
x ) X ! ﬁ ) X = ’ ) ) X

i e

1

v

x +1

Mpdpopey adrrhy s &€fis 1 w(x—1)=(x+1) fi xy—y—x—1=0.

Oftouev els alThy x=x,+a, y=y,+p, émou TO & kai B 8ev éxouv
opioBf] kai eUpiokopev (x14+)- (Y1 +P)—(Wi+P)—(x1+a)—1=0

7 X1W1+GW1+BX1+aﬁ—\{h*d‘(z—o‘—ﬁ_lio

A Xt (B—1)xi+ (a1 )y +op-a—p—1=0. {2y

Mpoadiopilopev Tepa T& a, B oUTws, MoTe 1 (2) v um Exn Spous e-

PIEXOVTAS MOVOV TOV X, Y, Kai EKaoTOV Eig TTPEITOV Pabuodv. A Tolro

BéTopev ToV ouvTeheoThY (P—1) Tol X, kai TOV (1) ToU Y, EkaoTov

ioov pt 0. Ofrw Bétopey o—1=0, p—1=0 kai ebpiokopev a=1, P=1.

ToloutoTpémaws A (2) ylveton x4 1-1-1-1=0 (3)

| Xy = 2 ¢4)

“Eotwoav x'Ox, 'Oy of &foves TéV ouvteTarypéveov. Evpi-

okopev TO omueiov pt ouvteTaypévas (1, 1), foTtw ToUro Oi(1, 1)

§ 190. "Eotw 1 ouVApTNOIS Y =

l,

yl yf

Zx. 20

Az ToU O, gépopev evBeias TapaAAnidous Trpos Tous &bovas EoTw
T&s x,'0sx; (TapdAnAov ToU &fobos x'Ox) kai y,'Oy, (TrapdA-
Anhov ToU &fovos w'Oy) (ox. 20).
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Tlaparrnpobpey, & ¢Eiowors (4) ypageTan kel dog £Efjs :
2

*Eqv Aoirov AngBolv s &Eoves ouvTeTaypévwy ol  eUfeicn
x'10:%;, 1Oy kal dvagépeTan €l Tous &Eovas arrovs 1) (5), o
TapioTdvel UTEPPOATY pé EOUPTITGTOUS TS, Tous &fovas crTovs
x101%:, W10y, JAN 1) dv Adyep UtrepPoldy elvaa 7y 18ia kod &v Eyeopey
&Eovas Tovus x'Ox, YOy

‘Emropévers 1) &vwtépw Eflowary (1) mapioTavel UtrepPoAn v
p¢ &oupTtrTdoTous Tous véous Gfovas x10:x;, 10141 ﬂdpcm]po(}usv
&T1 &xaoTov onueiov ToU &ovos x'10,x;, el TeTaypévny 65 TPoS
Tous &Eovas x'Ox, 'Oy ionv p¢ 1, Bid Tolro & &Ewv x',0,x, &xa
tElowaty y = 1+ Tpds TOUS &fovas x'Ox, 'Oy ’Emiong EkaoTov
onueiov Tou &Eovos W10y, Exel TeTpnuévny X=1 ¢ Tpds TO &py1KOV
ovoTnua TéV &Edvwv.

§ 191. "Ecrw Topa 7 OUVEPTNOIS \p=;};—j_%(1) SVaPEPOUEYT)

mpds &fovas dpboywvious x'Ox, y'O.
“Av dcrehéowpey THY Siadpeoty (ax+P ) @ (yx+8), 8& elpuwuev

mnilicov % Kai UtrdAoirov [3—-?3: BX};@ #0, & Ppy—ad+#0
Y y ¢ e e e i g el
iy Bai BXQUEY S e YO Y 2(x+ E,)
& Y
fiTor W= % 4 _ﬁy_—% ;
Yz(x+;‘)
[pé&gouev ToUTo G5 EEfs: Yoo = —ﬁy—_u%— .
g )

OfTopev Twpa X+ % =x, kal q,._s =y, fiTol
) a
X=X— 7! \P—-q)1+ ?
Ovrws, &vrl Tiis Sobefons EEiocoews, Exouey THY Yy = py—ab

Yg'xl
—ab . . Py—ob
5};2 (2) n X\iYh=V,, &v T‘é‘e‘m ﬁng = V.

1) Xy =
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\ ; 5 «a x -

EUpioxopev TO OMUEIOV UE CUVTETAYMEVOS (—?, ?), foTw TOU-

TO O,(— 4 EI~) ki &1 alrolU @épopev evbeias x;0.x1, WhOWy dv-
Y-

TioTOlY WS TTapaAAACUS TTPOS TOUS &tovas TV ouvreTaypévwy x'Ox,
YOy

OlTtws 7 %=i-‘ &vagepopévn) TPOs ToUs véous otous &fovas

e |

x,0:x;, Y10y, TopioTavel UTrepPOATIV pE GOUWTITGOTOUS TOUs &-
Eovas aurtovs. ‘H Bobeioa ouvapTnots (1) dvagepopévn Tpos &fovas
ToUs dpyikoUs x'Ox, 'Oy TapioTdvel THY UTrepPoAnV pé GoupTrTe-
Tous ToUs véous &Eovas, fiTol Tag ebfelas pE Eflocoes s Tpds ToUs
2.
i . L
Mapapntéov &1, &v elvon Py—ad = 0, ToTe Ba Excouev v

tEiowoty w= -, 7 dmola mapioTavel ebbeiav TapdAAnAov Tol &Eo-
Y

AT &
&pyikoUs &fovas, X=— i

~ ? \ L [o4
vos T&V X, Téuvouoow Tov &fova TV Y EIS TO OMUEIOV (O, ;)-

"Av elvan y = 0 xai o, B, 870, Exouev = ﬁgiﬁ - g % o Eﬁ,

SnAadn y= % X+ E. | émola TapioTdver elfeiav  TEpvouoav TOV
&Eova TGV x €elg TO onueiov (--E, 0): Tov 8¢ Gfova T@V W els TO
OT|UETOV (0, g)
i =5 Al ey
Mapdderypa. “Eotw f) oUvEpTNOIS Y = -5 0§ TPOS &Eovas

opfoywvious.
"Exopev a=3, p=-5 vy=6 8=1,
R By e el o L T
SiEigY Tye LpAmegE 360 5 w3t o2
17 ; "
*Apa Eyopev THy Eflowoly Xy =—5; ©F TpoS vEOus &Eovas
x'10x1; 450y, H dpxn TV véwy &foveov EyEl CUVTETOY PEVAS
F TS| Tt &
Gs Tpds TOUS &PYIKOUS &tovas (— 3 —2-)- n &t Bobeioa EElowars
TapioTével UTEPPOANY UE SOUWTITCOTOUS Tous Géovas, ol &molol
Ty 41 ; e . .
&yovTan & TO omuEiov 01(_ =y )wupa?\?\n?\ou PSS TOUS &Py IKOUS.
15
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"Aoxnouig
430. N& yivm f| ypagikf] TapdoTacls TV OUVAPTHOEWY :
&) ¥= oy BYv= g y)x= 32
5) x= Ji—-zl £) x= "2?;"':14 ' o) Xy 2x—3y+ 1=0.
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KE®AAAION VII

A’. EZIZQIEIZ ANAT'OMENAI EIZ EEIZQZEIZ B' BAOMOY

1. AITETPATQNOI EEIZQZEIZ

§ 192. KohoUpev £€icwoiv Tiva pé éva &yvwoTov (0Tw Tov X )
Sitetpdywvoy, v, UETd TNV &moAoipny TV TAPOVOPACTEY,
T peTagopdy TEY Spwy s TO mp@TOV MAos kol Tas dvarycyds,
exn T uopeiy axi+Px*+y =0, (a#0) £1)

“EoTw Trpds AUoiv 1) SiTeTpdyvos ¢tlowois x4—25x*+ 144=0.
"Av TO X? QUTIKOTAOTHOWUEY PE TO W Kol Emopéves TO X* pé 1o @2,
0& Eywpev THY tflowoty W25y 144=0.

; ; Wy 2547 . . ; 3o

AUovTes ToUTny eUpiOKOpEV W= "5, fTOl Tas pilas alriis
=16 xal y,=9.

“Apa elvan x* = 16 kod x* = 9, £§ v ebplokouey @3 pilas Tfis So-
feions x=-+4 kai x=-43.

*Ev yéver pds AUatv Tiis Giocdaews (1) dvrikabioTépey eis aurnv
x2=—y, 5Te 0& elvan x'=y?, kai &uri Tis (1) Exomev v éflocary
ay*+Py-+y=0. (2)

"Edv AUocwpev v (2), B& elpowpey Tas Tipds ToU W Kal EoTwoav
alron af y, kod e Al ve elpoopev Tas pifas Ths (1), dnAadh Tas
Tipds ToU X, BéTopev eis T lodTnTa 2=y, dTOU W TAS TIRGS aUTol
W1, Vs, OTE Exopey Tas Eflomoels XP=y,, Kol XP=y, &K TGV otroicv

Vpiowopey x=-+}y; xai x=+}ys. *Htor ai Tpad ToU x elvan
Yoo =V Vea —Vye
AN o Tipad @y kad e elvan, kaBoos yvepilopev, ol

=2 _ —p ey,
\he= s 23— Yo= —— .2q_ i
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‘Emropéveds, &v mapacThowper pé py, pe, ps koi p, TS pilas Tiis
(1), 8 Exowuev:

_ 1 /-B+Vp—day, —p+) ﬁumy
A= 5

T B p*—day, ‘ﬂjﬂ_'—%y
Pa= V UpgEENLE V

[Tapadeiypara. lov. *Eorw mpods Aoty 1 BrteTpdrywvos iowals
—10x? = —9. "Exopev o= 1, p=-10, y =9.

‘Etropéveos py= v1Q+2|L64 =3, pp=-3, ps=1, py=—1I.

2ov. "Eotw 1) Eficwots x*—3x242 = 0. "Exopev a=1, p=-3, y=3.

‘Emrouéves elvan p,=‘/3+v9—8—1/2 pe=—Y2, ps=1, p,=—1.

'Aoxfioerg
431. Na AubBouv ai kdrwdr Efiomoers :
o) 9x44 [ = 10xe, B') x4-26x2=-25, yY') 10x4-21 = x2,
&) (x2-5) (x2—-1)2=40, ¢') x24+9x—2=6,25, oT') 94x—4—10x—2=0
g lvite Shiowh (X (\+2)(x W
e i (?)

(B41)(x24-2)  (x2-1)(x2-2) _3
3 - 2 55

6

432, o) axd—(c®P+1)x2+aPe=0, P') oot P+ xi=2(cP2+ atx24 Px2).
Y) 4(x*4y8)—17y¥x2=0, 8') o?(a2—2x2)4-p2(P2—2x2)+4 x4=0.

o0 wfis (B pen 0 (2) (o) - (2):
i) [ 59-2 (%)2] (i;)2 =225, 8') x4-2(u2v2+-p?)x24 (u2v2—p2)2 = 0.

€) xt*—aBy(a+Py)x*+(apy)*—0
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2. TPOIIH TOY TPIQNYMOY ox‘+tpx®|y EIZ 'INOMENON
IIAPATONTS2N

§ 193. “Av BfAwuev V& TREYEV TO Tpiwwpov axi4PBxi4y
gls  y1vouevov TpwToPabpicoy TapayovTwY, TapaTnpoUpey 4T,
&v TeBR x?=y, B& Exwuev &vti TOU Sobévtos TO ayl+-Py+y. "Av
al pilar ToUTou TapaoTabolv uE gy, Yo, O& elvan ay?4-Pyty =
a(y—y1) (y—ye) Gpa, & Teb] g ToUto W =x% O& Eycwpev
() (xipe) = a(x—f 1) (XY ) Y W) (- Y ).

‘Etropéves, &v i, Pes Pss P TOPIOTAVOUY TGS pilas Tol Sobévrog
Tpiwwpou ((fiTor TeBR V@;*—‘P:.*‘V‘{»_’::‘—Pea V@‘a:Pa-‘}/qf;:Pg)r oles
Exwuey axi+pxi4y = a(x—p1) (ZF—pz), (X—ps)(X—pP4), fiTO1 TO BiTe-
Tp&ywvov Tpiwpoy axt+Px*4y TpémeTan els ywopevov ToU «
¢mi Téooapas TpwToPabulous mapdyovTas s TPOs X.

TLy. &v Exoouev TO TPIOVULOY x4 x2—12, tmreidn) elvan o =1, p=1
y——12, eoplovopey Y1 =3 ya=—4 "Apa pr= 3, p=—3, ps=2i,
py=—2i, Aol kaT& T&EIv peyEdous al pifon ToU Tpiwwipoy (ai Trpa-
yuortikai pévov, Bidm o PaVTUOTIKAI Stv Siakpivovtan kaTda péyefos)
elvat —1/? |/ff —2i, 2i xal T6 Tprcovupov elvan foov ué

(x+V3) x—¥3) (x+2i)(x—2i).

"Ex &V &vwTépw EmeTal, 8T Suvdpeha va elpwpev TO SiteTpd-
yoovoy Tpivupoy, STav yvepilwuey Tas TETOapas pilas Tou. *Av
alrren elvan X, Pi, Par Par Pa TO TPIOVUHOV 6a elvan To

(x—p1) (x—p2) (X—Pa) (X—P4)
ToMaAaoiaoptvoy &l oTabepdy Tva TapdyovTa

T.x. TO Tpidvupov ut pifas — g—: g » —i, 1 8& elvon 1O TwpokUrTov
& ToU a (x+ % )( x— % )(x+i)(x—~i) perd THY ExTEAECIV TGV
wp&ewy, SOV TO & TrapioTéver oTafepdy TIva Tap&yovTa.
’AoxfoeLg
‘Oupds Tpod TN 434 N& TparroUv T& Emépeva TRidupa els yivdueva mpa-
ToPabuiwy TapayovTeLv.

a’) 4x4—10x2+4, p') Tx4—35x2+28,  y) *PAyi—(ct+Pyitatp
5') yAdaPyi—(a2—p2)2, €)AyA+AR(cR—PR)yt —a®P?, o) yi-(at Day?+a?
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435. EGpete v GiteTpdywvov éfiowaoty, 1 omoia Exer pilas:
o) £3, 41, B Lol  y) £05 44, &) £3, i

‘Opas SevTépa 436, Edpete Tpradvupa Exovra s pifas Tds :

a) ikl + &, B') 402 kai £0,75, ¥') ta, £2a, &) 4 (a—i),+ (a+i),
€ ) +0,75 kai 421, oT') +2, 4+ 31.

‘Opas TpiTmn. 437. Edpete 1O mwpdonuov ToU Tpiwwipou axi+4-Px2-4-y,
drav 16 X elvan dxTds TAY ( TpaypaTIKGY ) piidv alTol py, pa, Pas Py ((&v elven
Pr{pe{Palpy) BNA. &v X (p; f) X)p; kol S1av TS X xeiton petafl Slo pigdy, Br.
& elvan p (X (P, pa(x{ps K py{ X { p,. (AraxpivaTe BUo TreprrToess, STav elvan

a)0kai 6tav a0, ‘Eferdoarte THy mepiTTwov kab’ fiv ol SUo pifar m.x. al pg, p,
eivar ouluyels gavtaoTikal 7| pryabikad kai étav kai ol Téooapes pifon elven
pavTaoTikal fj piyadikai, 6Te 5Uo elven oufuyels kal &AAct BUo TéAv oufuyeis).

438. o') AwepeuvioaTe G TTPOS TAS TPXYLATIKSS TIpds ToU A Thv éficwarv
(A—=2)x4+-4(A+3)x2+A—1= 0.

B’) ‘Opoiws Tnv &fiowov x*—(3A4+4)x2+ (A4 1)2= 0.

439. Efs v tfiowow 2x2—(A2+41)x+A24-3=0 molav Ty mpémer va Exm
T6 A, Bk v& Sagpépouv al pilen katd 1;

3. TPOIIH AITIAQN TINQN PIZIKQN EIZ AIIAA

§ 194. "Eotw Tpos Abow 1) BiteTpdrywvos £ficwaoig
xi—6x2+1 = 0. ’Emeidfy elvan a=1, p=—6, y=1, Eyouev s pilas

+ v6+V36_4 + Va;’?_—z Kal + VE’:_-!?“)‘

Mopornpoluey 611 kareAn §apev els TopaoTdoes pé SimAd pi-
& Tiis popefis YALYB

ZnTolpev v& pdbwpev, woTe elvon Suvardv Tas ToloUTas TTApaoTA-
oeis va Tpéwwpey els &AAas foobuvdpous alTdv pé &mAd pilixé

O& Beifwouev 6T YALYB = VA;——F i Vﬁ;—r (1)

av elvar AYO kai 10 A% — B elven (TéAeiov TeTphywvov ), EoTw=I".
"As Umobtowpey 8T YA+YB = Ify + Yo (2) &mou y, w B
Tikol oUppeTporl kai & els ToUAdyioTov pfy TéAeiov TETP&Y WVOV.
Tote 7 (2) looBuvapei pé Ekelvmy, v Smolav eupicncouev TE-
Tpoaywvifovtes TA péAT Tns, SnA. pé THY
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A4YB=y+w+ 2fyw £

AN A (3), s v omoiav of A, yHw elvar oUpuetpor & B¢

B 6eticds ki VB &ovupetpos, Stv elvan Suvamov v dAnBeln mapd
uovouv &v elvon :

A=y+tw ;
4 155 Tap.
B b (& (8155Tiop. B
TéTe B& dAnBeun xad 1 YB = 2Yyw kai év ouveyeiq
i A—B = yt -2 Vyw= (Jy —Y«)"
Suvetrdds B &AnfeUn kad 7
(Ao =l — Vol __
A& v& TpamoUy Aormov ol TapaoTaoels Ths wopefis JAL VB
dmou A)0, B)O es iooBuvapous pé AmAa PilikG, TrpETEl Kal &p-
kel vd dAnfeUn TO ovoTnua (4), TO bdrroiov {ogoBuvapel 1rpos TO :

A=ytw
g5 (5)
;4- — {+}

HE W, w OeTikoUs Kol CUPHETPOUS
AUoeis ToU ovoThpatos (5) elvan ol pifon THs e€iochoews

B
xi-Ax+ =0 (6)
Al pilon oarrfis Spos  elvan TpaypaTikal kal  dvigot dTav
A*—B) 0

Od& elven kai oUppetpor, dtav A—B elvan TéAelov TETpSy VOV,

: B gl w
TéNos €ISty ExoUv YIVOUEVOV —- BeTikoV, Aol B0, 6 elvan

ki BeTikad, &Tav TO A, &bporopa T&@Y BUo pildv, elvan BeTikov.
‘Qote: af TapacTdoels THS HOPPTS }/Ajz]x’B TpeTovTal €lg
iooduvdpous pé &mA& pilikg, étav A )0 kal 10 A*-B, Snhadhy TO
ywopevov Tol Umoppilou émi TO ouluyks, elvon TéAeov TeTpay -

vov.
3 s LR L0 5 . A+VA:-B, A-VA:-B, .
Eweidn of pilen s (6) elven ai = — s Gty
¢ . L1 4 9 ' A+T
A2_B elvan TéAetov TeTpdrycovoy Y. Toov pe [7?, ypdgovral —5-

ﬁg—r kol Eyopev ToUs TUTTOUS METOTPOTITS
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VA:E;V% = VA_;_F s Vi;r'

81071 al dvwTépw pifar dvmiTpoowmeUouy Tous w kal w kai elvan

AT i il , A,
n ;L 7 peyaAuTépa. Kord Talta, Sid v mapaoTtagiv {6432,
&tmou TO yivopevoy Tol Utroppilov émi 1O ouluyes elvar 36—32=4
kai ouveTrdds 1 BsTikf) TeTpaywvikh pila avTol fon pE 2 & Eyco-
HEV

g 6-+2 /6—2 i
Y6+)32 = \/T - VT = V4 4+ Y2 =242

"Eotw &xdpn 1) mapdoTaots §24 3.
Elven (2—}—]/3 )(2—]/§ )=4-3=1 ka }/1—: 1. ‘Emopévws 8& Eywuey

pdiher = S
V2+13 =\/"ﬁ“ +V7 =V'§ +V“2 =5 (f6+72)

"Aexmnouig

440. Tpéyate Tas k&Twh TapacTdoes els GAlas Exouoas AMA& pilika :
«) Ysry2s, B Y1+4y3, YD) V8+4)3, &) Yar+p+2a/p.

i / ' R, BT . ae-__:f. ’7 X N
€) ¥2a+2) az—p2, o1') Yot p-2/ap, &) v; - o2,

) Vst xp-2xly, o) Y3175,

4. EEIZQEEIEZ ME PIZIKA B’ TAZEQE KAI ANQTEPAZ AYTHZ

§ 195. "Eotw m.x. | &ppnTos Eficwais 5—x=}x-5, f| émolx
Fxel el TO Ev pédos Tng prlikdv P’ TéEews pé Uodppilov mapdoTaciv
Eyouoav TOV AyVwoTov X.

*Av Uypmowpey T& dUo péAn Tns els TO TETpdrywvov, eUpiokopev
(5—x)*=x-5, 1| dmoia elvon {ocodlvapos pe THv (x—5)*—(x—5)=0
A ue Ty (x=5)(x=5-1)=0 f Ty (x=5)(x—6)=0. Altn #e TS
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pilas x=5 xai x=6. 'Ex ToUTwy pévov 7 x=>5 &moAnfevsl Ty dofei-
oav ¢figwoty, Evdd ) x=6 émainBever TV 5—x=—yx-5.

"Efiowols Tis Aéyetan pé Tetpaywvuav pilav 7| pé pilixdv
Sevtépag TaEewe, &v (pETA TNV &TaACIPHY TOV TAPOVOUXTTEROV,
THY peTagopdy TV Spwv els TO Ev péhos kal TS duaywyads ) £y
TouAdyioTov &v pilikdv ué Befktny 2 kol oUBtv pe BeikTny dvddTepoy
ToU 2, Umd TO dmoiov Umdpyer & &y vwoTos. !

“Eotw 1y t§iowois 4+ Vxi45=x-1. (1)

A v Aowpev aUThy, Emibidkopey va dmmadAarydpey  &mod
15 pilikéy, Bnhadn v elpwpev GAANY égigwoty ¥wpis pilikov. TTpos
ToUto d&mouovivopey TO pilikéy, BnAadn peTaoynuorifopey ThHY
tEicwaoty els GAANY, 7 omoia v Exn els TO &v uEAos alTiis povov TO
pilikov. OUtws Exopev

V+5=x—1-4% Vx®+5=x-5 (1)

YyoUvtes T& péAn TauTns els TO TeTpd&ywvov AapPdvopey

X145 = (x=5)* f| X245 = x*~10x+25 1§ 10x = 20 (2)

) &mola Exer T&s pilas Tiis (1) kad Tis — VX245 = (x=5) (3)
AuUovTes Tﬁ\{ (2) EOpiUKOuEU x = 2. 'AvmikabioTdvreg ™y X = 2
els Thv (1) eUploxopey, &1 Btv EmaAnBeveTan, fvdp Erehnbeveran | 3)
*Eorw dxdun 1) Eflowais pé prlka B r&xEecoc
Vx+5:+ Vox+8 =7 (1)
“YyouvTes els 16 TeTpdrycovov ebpiorouey ( &pol &mopovioowpey
16 véov pilikdv) (2) V(x 15)(2x+8) -
“Yyouvtes oAy gls TO TETpdrywvov EURIOKOUEY
4(x+5)(2x+8) = (36-3x)*
kal peTa Tas Tpdfears kal THY &vory@yh|V EUPIOKOUEY
x2—288x-41136 = 0.
Al pilon Torrns elvon 4 xad 284 OetovTes Hraboykdds x = 4 kol

X = 284 ¢lg THv Bobeioav (1) ebploxopey, STt pdvov 1) 4 ThHy Emainleve,
tvé> ) 284 elvan pifa i 2V (x+5)(2x+8) = —(36-3x).

"Ex Tév &vwTépw EmeTan &TL:

Awd va Abowpev EElowaty e pllwov B’ tdEews, dropovid-
vopev adtéd, HGate Hpodvreg Td wédn Tiig véag EElodoewg elg o
tetpdywvov vé AapBavwpey EElowoty xwelg plucdy - dncholbwg
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AVopev v éEiowoty TadTny xai Soxipdlopev, av ai pilal wng
elva pilet g Sobeionc.

§ 196. ’Ev yéver tqw, 8ix va elpwpev &mo dobeioav d&ppnTov
tfiowoly &GAANY pnTnY, K&pvwpev BiaBoyikas Uweoels el TS Te-
Tpa&ywvoy, TOTE 1) TEAIKGS TrpokUTITovoa ¢§iowoits éxel Tas pilas
TGV EQ10WaEwY, €k TAOV OTolwy TrpokUTTel Si& TOAAXTTAGGIOCHOU
TV TPWTWY PEAGY TwV (ToU BeuTépou ExdoTns péAous UmoTiBe-
uevou 0).

"EoTw my. 6T Exopev Efiowoiv Tiis wopofis

YE A VB4 Yr=0 €15
omou T& AB,[T mepieyouv TolUs dyvwoTous Tiis é§10woes.

Avvépeba v& elpowpev €€ altfis &AANY prTTv £fiocwoty ws €T

Ao Trv Sofeioav AapPdvopey TNy foobUvapdv Tns.

VA + VB=-VT.
Yywvouey T& pEAn alTh)s £l TO TETpdywvov kai eupiokopev
A+ B+2VAB = [, xkai &vr’ aUtfis Exopev ThHy icoblvapdv Tng
VAR ST—A~B.
Ycovouey T& PEAT) altiis els TO TETpdywvov kai elpiokopEy T
4AB=A4-B* 4 —2AI+42AB—2BI"
A TNV lgobuvapov ToUmns A4-Bi4M—2AM—-2AB—-2BIM=0 2]

‘H (2) éxer tas pilas tdv Efis Tecodpwy éflocwatwy

VA+ VB +¥Yr =0, YA —VB -Vl =0
VA - VB+ Y =0, VA +VB-¥YF =0

*Av  TTOAACTTAQOIGOWUEY TOUTAS KaTd WEAT  eUplokouey  Tnv
(2). Tpdyporm, Exouev &md Tas dUo mpwTas &k TV (3) pe moA-
AamAacioouoy 1@y peAdy Ty A—(VB + VI )P =0

A (A—B—M—2VBr =0 (4)

M¢ ToAACTTAXCIGOUOV TV pEAQY TGOV SUo TeAsuTalwy €k TGV
(3) eUpioxopev (A—B—I)+42VBr=0 (5)

"Av B¢ rolamAaci&owpey kaTd pEAn Tas (4) kai (5), eUpiokopev
™y (2).

MopammpnTéov &m1, &v Exeopey THv éfiowov A =B kal Owydo.
cwuey TX PEAN Tns Ty, els THY pY Svawv, 6t AapBdvopev Thv

3
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A =BH | ol Exer Tas pilas Ths A=Bpovov, STtav TO Y elvar TepiTTS
dp1Buds, tved &tav TO u elven &pTios 1) Ad =B Eyer Tas pilas Tiis A=B
ki THs A=—B (UmroTifepévou ST1 XpMOIHOTIOIOUMEY HOVOV TPy WarTi-
Kous &pibuols).
Eis mepimTwoiv ko’ fiv 1O Ev péAos Bobeiots E§iowaoews elvan O,
1 mpokUTTovoa ¢fiowols PETA THY Uywaty TGV PEADV THs Sobelons
els SUvamy olavBnmoTe Exer Tas pifas TAS Bobeions. Aiom Bix va elvan
X, ) SUvams A fon ue O, TIPETIEL V& elvan A=0. AnAadn oo pila
Tiis A¥ = 0, elvon pila xai Tiis A=0, xal &vTioTpoPes
“Eorw 1) éflowals Vx+15+ ¥x=15.
Yovouey TX HEAT TMS gls TO TeTpdywvov kal eUpiokopev THv
x+ 1542V x4 15x+x = 225.
A Ty looduvapov Tautns 2V x?+ 15x = 210-2x
f Vx4 15x = 105—x
Yyovopey T& pEAT) TAUTNS gls TO Tepdywvov kai eUpioxopev
x2415x=11025—-210x+ x*
A v igoduvapéy Tns 225x=11025 xai x=49. Oétopev els Ty
Sobsioav x=49 xai eUpiokopev OTI graAnBeveTat.

§ 197. levikcdTepov, &Tav Sobeica tfiowats elven &ppnTos,
Buvdpeba pé Updoels TGV PEAGDY TS el KaTaAATIAous Buvdpels v
eUpwpev tflowaoiv, Tiis dtroias 1) AUais vex elvan edkodos, &AN’ alrrny Béw
elvan évToTe loodUvauos Tiis Sobeions.

4 e
“Eorw .x. 1) tElowois Y x—3+x+3 = x+5.
4

*Atropoveovopey 1O pilikov kai gUptoxopey Vx3=2 Ypovo-
pev els THY 4nv SUvapy kal eVpiokopev x—3=16 kal x = 19.

Mpémer vd Bbowpev x=19 &g v Sobeicav tfiowatv, S va Pe-
Boawh@dpey, &v elvan pila oUTiis T 19. TTpdyuan maparnpoUusy, 11
f x = 19 troAnbevar xai v Sobeicav tfiowov.

'Aoxfhaerg
44]. Na Aubouv al twopevan E§rowoes :

3 I
o) 2¥x+8=28, PB) ¥3x+7=3, y) V4x—40=10,
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3 3
8 Vx+9=5} x=3, e) J10x—4= }7x+11.
442. ‘Opoiws aof EEfis éElUcbcsls'

o) V32+x=16-Vx, P V 4 TR= 2' + % Y)Y Vx—|x5=|5,

8) Vx+20—Vx— 1=3, £) VxgI5=T=7—x=13,
Vx=3_Vx+1, R L)
Px93ia =t &) 1—11*(‘3'

443, Na AuvBolv ai tmépevan Efiocoers :

Vrx— +¥=p P _ 2x—0—P,

o) VatVx+ Vodx=ix,  p)

Vx—a — Jx=p 2a
¥) V24 3x+10—x=2, &) 6x—) (3x+4)(12x—23)= 4,
) VxF7~)x+5=2, ot') V29x+6 + }29x—9= 15
¢ 9x-2=5/6x>-7x-8, n') ¥8x+13—8)x*—11x+14 — 9.
) \/13+\/7 LYy ] 3 T
5 3

') l x—<+ Vxta —l=}x2—c?
444, ‘Opoiws al kdTwbd :
3 3 3 3 <) 3
o) Vx+Vx+7 = V8x+19, B) Vx+Vx—14}x+2=0,
Y) (l—ax) 1+Px=(14+-ax)V1=px, &) Vax —1=-0,125+0,5)ax—05

5. IEPI ANTIZETPO®QN EZIZQEIEQN

§ 198. o) ’Eicwois Tis pt &va &yvwoTov (Tfis &molas TO pév
SeUrepov péros elvon pndév, To && mpdiTov elvan dxépatov TTOAVGIpOY
BiorteTorypévov Kot Tas Suvdpels ToU dyvioTou) AdyeTa davtiotpo-
@og, &v ol ouvTeheoTal TGV Spwv Tns, TGV dt'rrsxowmv ioov &k TdVY
&rpwv, elvar foor ) dvrifetorr &rav Spws T ToAuwwpov elven dp-
Tiou Pabpol kad &mi TAtov exn ueoaiov Spov, ol év Adyw ouvTeAe-
otal mpémer va elvon pdvov fool.

OUrws i &fowors ax3+Px?+Px+a=0 koAeiTal &vioTpogos
ToU TpiTou Pobuol, kaboxs kol 1 ax®4Px*—Px—a=0.

* 'H &woia Tiis dvnioTpdgou Eficwoews dgeiieTan kupics els Tov A, De
Moivre (1667-1754 ), M'ddhov paBnuoTikov petavdotny els AovBivoy.
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‘H #fiowols axi+Px34yx*+Px+a=C xai ) axi4+Bx3—Px—a=0
xohoUvTan &vrioTpogor ToU TeTapTou Patipol.
Maparnpnréoy 611, &v els éfiowory &vrioTpogov, mx. € Trv

S TALT P :
axi4 Pxd+yxi4-pxta =0, Tebf ~ 6mov X xai STTaAEIWWHEY ToUs

P

3

\Yj =+ E— —r'UffO, mpo-

' a
TTAEOVOPXOTES TTj§ TTPOKUTITOUOTS — 5 - +

KUTTTEL 1) QpPYIKES Sobeloa E€lowais

*Ex ToUTou fmeTal &1, &v é§lowois avtioTpogos Exn pilav &pr-
Budv Tve, # - I 8& Exm pilav kad oV dvtioTpogov ToU &pibuol abrol.

O& Seifoopey KaTwTEpw, 6T 1 AUOIS TOV QVTIOTPOQWY EGioco-
oty TpiTou, TeTdpTou Kai TrEpTTOU Pabdicl GvdryeTan els THY AUoty
¢Giowoewy B° Pabpov.

B) Al v& Aowpev Ty ax®4 Paid Px-+a=0, moparnpoluev
&11, BTaw x=—1, tmoAnfeleTar. “Apa TO Tp@TOV pEAos TouTns Bian-
peitan Bi1&x ToU (x+1). "Av éxTEAEOWLEY v Sixipeaiv ToU axd--Px?
+Px+a Six ol x+4-1, evploxopev TrAiKoy TO ax*+ (B—-a)x4-a. ‘E-
TIOPEVWS EYOHEV

axd- Px24-Bx+a= (x4 1)[ax®~ (p—o)x+a] = 0.

‘H pla pila Tis Sobeions tfiowoews elvar Toopavdys 1) x = -1,
of 8¢ dUo &AAcu 8 eUpebolv, &v Aucwpey TNV efiowotv ToU Beuté-
pou Pabpol ax® (P—a)x+a= 0.

y’) A& v& Aowpev T éfiowoty oxt+ px’—Px—a = 0, TapaTn-
poluey, &1 EodnBeveTar Bia X =1, "Apx TO TrpdToV PEAOS QUTTS
Sranpeitan i x—1 “Av Ka&pwhey v Siaipeoty, eUpiokopey &t
ax“%-ﬁx”—[_’)xn—or:(x-vl)[axf—i~(a'q Bix+-a].

Elvan @avepdv, 6Tt 1] pev pia pila Tiis dobeions éfiowoews elvan
f] x=1, ol 8¢ &Uo &\ Ba gUpeBolv, &v Alowpev TV Efiowaiv Tol
BeuTépou Padpol ax*+(a+ B)x-+a=0.

5') "Eotw 7 éfiowas ax-+pPxi—Px-—a =0

Mp&gopev aumhv o5 E6fs: a(x'—1)4 Bx(x?~1) =0.

B (il 1)+ Br(x—1) = 0 7 (=D)[a(x+1)+px] = 0.

Elvon pavepdy &mi 8Uo pev pilar TauTs, dpa kai Ts dobeioms,
B& eupeBolv éx TTis AUcEws Tfis EElowoews x*—1=0, oi 8¢ Buo &AAec
¢k Ths AUCEWS TTS tGiooews a(x*+ 1)+ px=0.
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¢') "Eotw 7 éfiowals axi+4Px3+yx*+Px+a =0 (1)
ArcipoUpey T& péAn olriis S ToU x* UmobéTovres TAS TiUGs
ToU x#0 xai eUpioxopev ax®*4Px+y+ ? \5 =0
- 1 1 y
foa(x+ ) FB(x+ ) +r=0 (2)

ASOTT MET ]

OéTopev* x+ Tl =y Ot (x+ %)2 = PR N = 2=t kad

o L L
x -+ 7x'::‘ **\]J _2-
"Av dvmikaTaoTriowey gl Ty Eflowov (2) Tés Tipds THOV
9 1 . 15F Wil s sle i, .
X2 ~z kai X+ ~ » EUpiokouey a(y?—2)+Py+y =0, ) omoia lven B
Pabuol cos mpos . "Av AUowpey THY Eficwoily aUTny, elpiokouey év
Yéver 8Uo Tipds ToU , T&s Omolas & TOPATTNOWHEY PE ) Kal W,

"AvTtikohoT@uey k&Be pioy TGV TILGY ToU W el TV X+ % =y
Kal EYOMEV X+ % =y, Kol x+ )1{ = W, | x2—xy,+ [ =0, x2—xy,4 1=0,

fitor &Uo E§iodoels SeuTtépou Pabuol dos Trpos x. "Edv Alowpev o-
Tas, 6a eUpwpev Tas Téooapas pilas Tiis Sobeions Efiocooews (1).

o1') "Eotw 1) dvrtioTpogos éfiowols mépTrTou Pabuol

oxb4-Bxt4 yx34-yx2+4 px+a=0.

AUTn, étav Teb) x=—1, émraAnBeleTal, &pa Exel T pilay x=-—1
kai TO o' péros Tns Sraupeitan Six ToU x-+1. ‘ExTeAolvres Thv Siai-
pea1y eUpiokopey TrMAikov.

cxt (B-a)x+ (a—B-Hy)xt (B—a)x-+a

Tolrro TiBépevov ioov ué 0, 8idel &vrioTpogov Eflowaly TetdpTou
PoBuol, Ty omoiav yvwpllopev v AUcwiev

{') "Av Exowpev pos Aoy v Eflowaiv.

ax®4-Bxi+yxt—yx?—Px—a =0,
TapoTnpoUpsy, 6T1 aUTn Exel pitav x=1, &pa To TpdTov pélog
s Sinpeitan S x—1. To mnAikov THs Siaipéoews Tibépevov ioov

* ‘H d&vnikardoTacs x4 )1(—: y &yéveto TO TpddTOV Ud Tou [&AAov

Eagrange.
** To_ bvopa dvrioTpogos tficwots deeidetan els Tov Euler (1707 - 1781 ).
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pé 1o 0 &ider THV dvTioTpogov Eficwaty
ax*+ (a+P)x3+ (a4 B+ y)x*+ (a-+P)x +a= 0;
otroia elvan &vrioTpogos & Pabuol kal yvewpilouev va Augwpey

[aoadelypara. lov. “Eotw 1 éficwols
6x4—35x3+62x*—35x+6 =0
[pagopey aUThv o5 ¢E7S (UrroféTovTES Tas Tipas ToU x#0)
Y 1 At
6 (x24 )35 (x+ ) +62 = 0.
QéTopev X+ % =, &Te eUpiokopey
6(y*—2)-35p+ 62 =0 i 635y 450 =
- kol }j() ‘Emrouéves ai pilan Tfis do-
&v AUowpev Tas EE10WOELS

wn

Al pilon aUTfis efvor al -

Ocions EGiochoews Oa eUpeBolv,
g L 14 weamoidh Wages
o =Rl Xt — 5 1 G2
; vl vihal i FRLNE S

Ai pilon ToUTtwv gvan of 2 xkad -, 3 kad 5. "Apa, Gua Bvo o

2_5x+2=0 kai 3x>--10x+3 =0.

&pifpol elvar avTioTpogol.
2ov. *Eotw # tflowois x*4-x3+x*4-x+1=0.
' > L] o & ) ] |A( o] ]_) | l —
[pagopev auTny oUTwW : (k T @) Al £ It =
p 4 1 g e ¢
OfTtopev x4 — =y, OTE X*+ 7 = wi—2, kai duTika@ioTduTES

gls Ty &uewTépw evpioxopey W—2+y+1 = 0 4 y*+w-1=0
Al pilon ciis EIVC(l—*‘ 2 _15-1—5. *Apa, af pilea Tis Sobei-
ons tEiowoews B& epefoly Ek THS AUOEWS TWV e€lowaEwy
2x24 (1—15)x+2=0, 2x*+(1+y5)x+2 =0.

’AoxvoetLg

445, N& Auvfouv al k&Twbr é§iowatrs
a) X¥+x24+x+1=0, Pp) 34x2—x-1=0, y) x°+43x24-3x4+1=10,
£') xX3+2x242x41=0, ot1’) x3-3x2-3x+1==0,
6') 2x445x*-5x—2=0,

5') x¥+43x2-3x—-1=0,
) x—2x242x—1=0, 1) 30—7x*—Tx+3=0,
1) 5x4426x3-26x—5=0, ') x4—4x34-4x—-1=0,
1wy') 3xd4x9-24x24-x+43=0.

1p) xtx34x24x+1=0C,
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18') 2x44x3-17x24x42=0, 1€') x+—5x3+8x2-5x+41=0,
10T') x4-2x%42x2-2x+1=0,
446. ‘Opoiws v& AuBolv al xd&Twdh Efiowaers :

N (xDE 25 R WRES v
) ex+1E+1)2 - 18 S e YISy
) Ll o4 5 Fex 1) 9

EFrD e+ 15 #1175

6. EEIZQZEIX AIQNYMOI

§ 199. "Eorw 1) &lowaois x4—1=0. "Avt’ oUTfis Exopev TV ico-
Suvapov x*=1. MMaparnpolpev &Ti olrn Exer Tpogavds Thv pilav
x =1, e 8¢ kad Tv x = —1, 8o (—1)*=1.

"Eorw 1 x*41=0. OewpoUpev THv iocoblUvapov Tng x¥-—=—1.
Maporrnpoluey, 611 1) —1 elvea plla Ths E§iocdoecws, mwadn (—1)%=—1.
‘ExédoTn TV dvwTépd E§iodoewy fyovoa BUo Spous els TO o pélos
s (tol B’ Svros 0) koAeltan Sudbvupog éEiswotcg.

’E€iowaiv Sicovupov kohoUpev év yével piav é€igwotv s mpos
Eva &yvewoTov LY. TOV X, &v Exn povov Buo Spous els TO o péhos
s (ol B’ UrroTibepévou 0). Tlaoa Siwvupos éfiowals elval Tfis pop-
efis ax* 4-px*=0. (1), dmov «, A, elvon &pifpol drépator kai BeTikoi
(o, P#0) mparypaTiol. Edv elvan k)A ypagouev v (1) s £Ens :

x* (ax*—*+-p)=0
AUTn Exet ™ pilav x=0 kai T&s pilas Tfs ax*~A+-P=0. Ot
P

TOWEV TIPOS EUKOAIQY K—A = v, — el kai oUTws Exouev TNV é§lowaoty

xV =y. Aix v Ao TauTtns TrapaTnpolpey OTL

') "Av 1O v elvan dpTios dpiBuds, 1) éficwais Exel ToUAdyioToV
BUo pilas (rperypaTikds), &v elvan y) 0.

AdTi, @5 yvwoTdy, &v .y, TEB v=2A, 0 Exoopsv xP=vy.
AN o) TrpokUTTTEL &Td THY XM =}y, &v T& PéAN TaUTns Uydawuey
els TO TETpérycovov. "Apa Exet T&s pilas THs x* =)y ko THs X} =—y.

2\ v 2\ v
OUraws of pila Tis x¥ =y elvan ai x= {y=Vy, x=—}y=—Yy,
&v 10 y)0 kad T v=2A (&pTi0S).

*AMN &v elvan y (0, 1) E§lowais x =y Bev Exel kapplav TpaypaTi-
khv pifav. Mpayuan maparnpolpev &T1, v dow TO v elvan &pTiog
&piBuds, Exomev (—|x|)¥=[x[") 0.
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B) "Av 1O v elvan &pibuos meptTTOS Kad TO Y) 0, 1y Eflowons Exa
pdvov BeTikny pilav, émedn maoa &uvauly dpiBuol ue tkBéTny TepiT-
TOV &pleubv Exel TO ofjua ToU &p1fucd. ‘Emrouéveos povov BeTikos &pi-
Buos Uyouuevos els THY viogThv TEpITTHY duvauy 8ider E§orydpevov

v

BeTIkGY, SnAaBT 7 Eficwaols Exer piav mporyucaTikhy pilav Thy Vy
gls Thv mepiTrreotv adriv.’Eqv elvan 10y (0, ) é8iowons Exerudvov dpvn-
Tk pilav, 8161 &v TeBf) TO —Xi, GvTi ToU X, O& Exwpev (—x,)'=y,
n (x,Y )=—y.

OUres émraviiiBopev els TV TPOTyoUUEVNV TrEpITTTWatY, S1dT1
elvan —y)0, 1y 8¢ Eflowols (x1)Y =—y Exel piav pévov Trpefyuor'nxnv

v

pilav v V—y, &pa 1 Sofeioa tficwots Exet Ty pilav x=— \'—Y

Hapadetypara. lov. ‘H &iowaos x*—1=0 éxe pilos (mporyuari-
kds) Tas x=-1, &pa TO x°—1 BionpeiTan Bix toU (x+1)(x—1)
—x2—1. ’ExteAoUvTes THv Siadpeoiv x*—1 Biax ToU x*-1, eUploxopev
nAlkoy x*+x24 1. *Apa af &AAar pifon THs Sobeions Efiocdoecs B
eUpeBolv Ek THs AUcews Tiis SITETpaywvou £§iowoews Xi+x?+1=0,
Tfis émolas of pilon elven pavraoTiKai.

ov. ‘*H &fiowois x*+8=0 éxa piav pilov (wpecyuomikiv) Thyv

3
x=V—8=-2. *Apa 16 x*+8 &aupeitan Six 10U x+2. TS TrnAiov
THis Sionpéoews auTiis elvan x*—2x+4. "Apax ai GAAcn pifat Tiis Sobei-
ons £€iooews 0& evpeBolv €k TS AUoews Tiis e§lowaews x2—2x+4=0.

3ov. ‘H &€lowois xi416=0, fj x*=—16 bev éxer pilav (Tparyuoti-
kAv), tmwadny dprtla Suvams TpaypaTikoU &piBuol  elvan &pifuos
BeTiKOs.

"AoxnWoeLg
447. Na AuvfBolv al rkérwb EfiomaEs :

o) X3+ 343=0, B') 8x%4125=0, ¥) x*41331=0
x:4x4+1 7 x+1 )2 x¢ xj‘w,
) XE_x + | DR 1_' 2-|-x2 X34+ 4x249
9x3+4-7 (x —2)] ey
oT) [XL—-TT = 36.

448. Na Auvfouv al kdrwb é§|0‘d}0‘£1‘;:
3x? + 20 4x3-3 x3
a') x5—(x* 8)(x24-5)+4x2(x+2)+32=0, Pl = o + T
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449, ‘Opoiws al k&Twh :
1 \ o
Dt ean=(2) B Gear)—ws

l—avy l—a—y X
y) xt+4 1=0(ypdyoare x4 2x24-1-2x2=0), &) x541024=0, &) x5+1=0,

(10(:)1

=1

oT') x%4729=0, ') x2v+l41=0, n') )x7+1=0, 6') x2v 4-1=0,
1) x24-256=0 (GtoaTte x=4y), ') x54-3125=0, 1p") x1°41=0,
Y') x8+1=0, 18") x+14-14641=0, 1€") x1241=0,

7. EEIZQZEIZ IIPRTOY KAI AEYTEPOY BAGMOY QZ IIPOZ
THN AIIOAYTON TIMHN TOY ATNQZITOY

§ 200. «') "Eorw mpos Avow 1) éficwois 3|x|-5=0, omou |x|
TaploTAVEL TNV &mMOAUTOV Tiuny ToU &yveoTou X, ToU &rroiou
{nTolpey v& e0pwpsy TAs TiUas Tas émaAnbevovoas Thv Sobsioav
eEiowaty

"Ex Tfis Sobeions é§iocooews Exopev THv ioobuvapov alTiis 3|x|=5,

kai |x|= ‘_2,‘- ‘H mipn) x = s gmoAnBeder v Sobeloav, kafics kai

3
N X=— 7:5;' 8161 Iw ——g—J = _53_ "Qoe 1) Bobeloa el pilas Tas -+ —g—a
TaUuTas 5¢ Exel Kai X— )( i) =0. ‘Etropévws 1) Sobeioa el-
val icobuvapos pg TNv (xk —5-) (x-f —-) =07 ™ x¥= %5—
"Eotw 1 Eflowois alx|4+P=0 (a, p#0) (1)

"Av a, P elvan opdonuor, &te af Y0, TéTE TO TP@TOV pEAOS TS
(1) elven wévrote femikdv §i dpvnmikov, fitor #0, &mopévws 7 (1)
oubepiaw AUo1y Exel @S TTPOS X.

"Av elvan af (0, B& Excopev ék Tiis (1), ix{::-m% »0. OUreos 1

PotiPR

(1), (¢av ap (0), Exer pilas Tag — 5 xal —, &pa elval {ooBUvapos i
o P*.
TV, Xf= =

1lapddetyua. "Eotw 1) éflowors —4[x[+12 =10

’looBuvapel Tpds TN x| =3 kol ol elvan {codlvapos pé Thv
x2=32,

B") *Eotw Tpds Aaiv 1) éfiowals

CX!XH—ﬁX—I—Yzo, (G,E,Y:#O) } (2 )
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"Av BéAcopev v elven x)0, émadn [x|=x, 1) (2) ypdpeTan kai

oUTess: oox-+Pxy=0 (2, & Tiis omrolass ebplowouey x= ¥ (&v el
£ g . o i Tt e 14 f
vat o+p#0), ‘H Tipf o) ikavotroiel ThHy x 3 0, &v elven — z+8 201

arp (0 A y(a+p) (0.
"Av BEhcopev va elven x (0, ToTE émaidn |x|=—x, | (2) yploe-

Tou 0UTw: —ax—+Px+y=0 (2"), & Tfis dmoiag eUpioropey x= — F3Y ,
i ® §

(&v B—a0). Al ikavorrolel v x{ 0 &v elva _[-}Z'& (0.
A =y (B—) €0, A y(p—)) 0
"Apa, dv a#=—P kad y(a+Pp) (0, 1 (2) e ™y pilav x, =
e c:Yﬁ >0, &v 8¢ elvan y(P—a))0, TOTE Exel THY X, = _.'Bta’ &v a#p.

"Av a=p, TéTe Eyxer pilav THY x = —-;& &v oy (0.

Hagamijonoig. Ak x=0, 1) (2) Sev émaAnbeletar, &v elvan y+£0.
“Av y=0, B=1 1 (2) yiveran ofx|+x=0 (3) xai [x|=— 21 AN’ émer-
&n elvan [x|=x, Stav elvar x )0 kad |x|=—x, étav evar x (0, EmeTan
OTl 1 |X|=— :[-dwérye*rm gls TV X=— g HEV KaT& TV o TrepiTrToo-
ow (x)0), es ™y x= -E 8¢ kot Thv B’ (x{0), Exouv 8¢ olrran pd-
vov pllav x=0, &v elvan o#1 *Av a=+1, TéTe 1 |Xl=%YivETCﬂ
|x|=—x kai &xe pilav T&oav dpynTiKHY TIHAY ToU X Kkai THy x=0.
"Av a=—1, Exopev |x|=x kai olrmn EmadnBeleTan Si& mEoav BeTikiv
Tipuny ToU x kad Sk x=0.

Hapadelyyara. lov. "Eotw, 70 éflowois 2|x|+3x—4=0.

"Exomev a=2, p=3, y=—4, y(a+PB) =-20¢0. "Apa 7 &Ei-

: , o A 8
owais £xel THY pilav x = ZEBCT5

2ov. "Eotw 1) élowors —2/x|+x+41 = 0.
Elvan a=-2, B=1, y=1, y(a+P)=1-(—2+1)=-1(0, &pa x-

1 Al . > > )
-5 =1 elvan pilarTiis é§1ocdaecos. "AAA elvon kad y (B—a)=1(1+2)=3 )0

x=——;- elven pila Tiis EEiowoews.
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AYZIZ THZ ESIZQZEQS THE MOPOHE [|x*+2B|x|+y =0, B,y #0)

§ 201. Awx v AUow Tiis GvwTépw Eflowotws BéTopey [x|=w
xai eupiokopey w*+2Bw+y =0, w=|x|=—Pp ;—Ll-"ﬂ‘j—yr “Iva alrn kad
1) dobeioa é€iowats Exn AUo1v TporypaTikny, TPETEl, P—y)0 émi mAéov
8¢, &v elvon —p|/P*—y )0, Exopev Téooopas piles dvd Buo dvTi-
Bétous. Awom &v TebT ”"BJFVE:Y—: ) 0 koi —P—/B*—y =1,)0, ai
pilon Tfis Bobeions é€lowaews elvan al x;=K,, Xp=—K;, X3= Ky, X,;=Ko.

“Av Pi—y=0 koi —B)0, Exopev |x|=-—P kai al x;=—P, X, =
elvan pilan Tfis Sobeions éCiowoews

Hagpadelypara. lov. "Eotw 1) &lowors [x[*-8x|4-7 = 0.

Eupiokopev ]x|:4;t1/'4§:77‘: 4-L3 fitor |x| = 7 kal x| = 1, é&pa
X, =—1, Xg=1, x3=1, x,=—1 elven ai pilon Tfis Bobeions éfiowaorcos.

2ov. "Eotw 1 é€lowais |x|>—10|x|—24 =0, |x| =54 !f25+ 24=547,
fitor x| = 12, |x|=—2. OUTows Exopev pévov &Uo pilas Tas x; = 12,
X,=—12, 816T1 1) |x|=—2 elvan &SUvaros.

3ov. *Eote 1) &€iowais [x[P+10/x|+24 =0, |x|=-5+|25-24=
—541, &pa mpokumrTel (x| = —4, |x|=-6 kai 1) éfiocwaig Bév Eyel
pilav. ToUto Biokpiver Tis duéows, B16TI TO TrpdTOV péhos Ths £Ei-
owoews elvan BeTikdy Sid m&oav TipRy ToU X ( TPOypaTIKAY ).

Hapatijpnog. Katd t& dvwtépw Suvdpeda va elpwpev kai Thv
AUV OUCTNUATWY EXOVTWY ETTOAUTOUS TIHAS TRV &y vidoTwy Twv.
Aoxfoetg
450. N& eUpebouv al pifen Tdv ké&Twbh EHiowoewy :
3
«) Jx|-7=0 B) —6x|+5=0, y') = [x|]=-1, &) 2x|+7x-3=0,

£) x+|x|+4=0, o1) [x|+x—4=0,
451. Na AuBouv al k&rwh Eiowoers :
&) [X[2=5|x|-3=0, P') [XP=5|x|+6=0, y') 4|x*=5|xi~1=0,

&) |x[2— —3— |x|—2=0.

452. Efevdoate Thy tflowow ajx|+x+y=0, (o y#0), maparnpoUvTes
&1 elvanl alx|=—(y+x), a®2x2= (y+ x)2.
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B'. ZYZTHMATA AEYTEPOY KAI ANQTEPOY BAGMOY

§ 202. KoroUuev ocvormnua ( é§iowdaewv )  Seutépou  Pabfuol
10 dmoTedovpevoy &mo piav eficwow B’ Pabpol kai &méd olovdn-
moTe &pifBudy Efiowaewy o Pabuol pé foopifuous &yvaoTous TV
¢€lowaewy Tov.

"EoTtw Tpds Auow TO ovotnua B’ Pofuol x—w=5, xy=—4.

Ex Tis o' ToUTwy £youev w=x--3, eladyovTes B¢ TV Tiufv oU-
THY els THY P’ AauPdvopev x (x—5)=—4, & Tiis dTroias eUpiokopey Ty
igoBUvapoy s x2—5x+4=0 Avovtes ToUTnV eUpiokopey x = 1,
X = 4. ’AvmikafioTépey Tds TIMGS aUTas €5 TNV y=x—5 kai eUpiokouey
y=—4, y=—1. "QoTe ai Tipai TV &yvwoTwy elvon x=1 kai 4, y=-—4
kai —1 &vrioToiyws.

Ex Tév dvewTépw TrapatnpoUpev 0TI, dTav Exwpev ouoThua
B’ Pabuol p¢ BUo E€iomatls kai BUo dryvcoaTous, AUOUEY WS TTpos ToOV
fva &yvwoTov THY éficwoty Tol o Pabuocl, dvtikathoTdvTes B¢ Ty
TinY Uy els TV &AAnY éficwaty, &ydueda els THY Aoty ¢E106-
oews BeuTépou Pabucl pd Eva &ryvwoTov Metd Ty AUowv Tiis €G-
OWoEws aUTHs eUpiokopey Tas Tipds kai ToU &AAou &yvwoTou.

Ev yével, &v éxwpev oUotnua B’ Poabuol pé v Eflowoes kol v
dyvioTous, eUpiokopey ovoTnua foobuvapov pé TO Sofdy kal eU-
KOAWTEPOY TTPdS AUcty G EE7s @ Avopev Tas (v—1) EGiowoers Tol ou-
oThuoTos, ai émoian elvon o Pabuol, ds Tpos pdvov Tous v—1 &-
yvwoTous altol kal eUploxopey Tas Tipds pévov T&v v—1 &yvdoTtwy
txppalopévas ouvapTnioel THs &mopevouons &yvwoTou, E0Tw THS X.
*Axoroubuws eiodyopey Tas Tiuds TV v—1 &yvooTwy s TV po-
vadikny Eficwoty B’ Pabuol ToU Sobévros ouoThpaTos. OUrw 6&
eUpelij looBUvapos Taltns P’ Pobuol dg mpos X, 1) omoia Avopé-
vn 8181 T&s Tipds ToU x. ‘AvTikafioTépey TAs oUTws eUpiokopévas
TIpds ToU X Eels Tas kppdoels TV v—1 dAAwy &yvadoTwy kai Ba el-
PWUEY TAS TIPAS TOUTGV.

[Tapadetypara. lov. "Eotw 1O oVomnua x+y=a, xy=y (1)
Ex Tijs mpotns T Efiowoewy elpiokopey y=a—x (2). Eioa-
yovTes THY Tiunv auThv ToU W els v Beutépav TV Efiodoewy
(1) etpiokopev x(a—x)=y fj x*—ax—y=0 (3). ‘H Eficwois (3) &-
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Xer &v yéver SUo pilas, foTw TAS X;, X.. OéTopev dvti ToU x TS TI-
uds Tou eis TNV éfiowoiv (2) kad eUpiokousv év yével Blo TIpGs Bl
TO W, fiTol T&S Y=a—X;,= Y, Y=0—Xo=\a. OUTcs Exopev SUo [eu-
yn AUcewv ToU Hofévtos ouoThpaTos, T& X=X;, WY=a—X;=\; Kol
X=X, Y=0—Xp=\ha.

"Ere11) Speos elvan [Evexa T (3)] X1+ Xo=a, ETMETAI, 6T G—X;=X,,
O—Xp=X;" &pa T& feUyn T&V AVoewy ToU (1) elven T& Xx=X;, y=x;
kol X=X, W=x;.

2ov. "EoTw TO oUoTnua x—y=B, xy=y(1"). EUpioxouev y=x—P
Kal glodyovTes TNV TN almv ToU w eis Ty B’ 1@V (1) eUpiorouey
x*—Bx—y=0. (2

‘H éfiowaois aUTn Exer év yevel SUo pilas, E0Tw TES X=X;, X=Xs.
ETTOPEVWS EXOMEV X=X,;, WY=X,—P kal x=x, y=x,—P.

"Emreidn, fvexa TRs (2°), elvon X+ X, = P, eUpiokouev T T&
Celyn TV AUoewv ToU (1) elvan T& X=X,, Yy=—X; kol X=Xz, Y=—X.

3ov. "EoTtw 16 olotnua X2y —p*=0, ax-+Py—+y=0 (1). “Ymo-

BéTopev P40 xai ebpiokopev ék Tfis B ToU (1) y= _YEC_“? (2). Eloa-

Youev TN Tiunv auTthv els Ty o T&v (1) kai eUpiokopev
(o +P*)x*+ 20y x+y*—pp* = 0 (3)
“lva of pifoa Ths (3) elvon TpaypaTikad, Tpémer vd Exwpev
y’—(at P (Y B0 i YL (B
‘Eav mAnpoltar 1) ouvBnkn altn, 8& elpopey 8Uo Tiuds ToU
X TPXYUATIKGS, EOTW TAS X, X, kol drohouBws dUo Tiuds ToU W,
Aol B& Excopev Ta £6f)s (elyn Avoewv Tou (1)

axi+y .+,

X=X;, y=— T kal X=X,, y=—

p
T& Omoia meplopifovTon eis Ev povov, &v elvan yi=(a®| p*)pt
"Av ol pilar tfis (3) elvan pavraoTikal, 8& cupPaivny 1O alTd
kal 81 Tas Tipas Tol W
l x>+ Y Hw?=14
4ov. "EoTw TO oVoTnua | X + Y + w= 6 €15
I Xx—y+ w=0.
Ex T&V BUo TeAeuTaiwy E§10doEwy eUKOAWS euplokopey 2y=6,
Gpa w=3, 6te ék Ti)s ¥y’ TV Sobeioddv ebpiokopev w=3—x. Eioa-
YOVTES TGS TIPAS TV W Kad w els THv Tpotny T&v (1) ebpiokopev
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X*+94(B—x)*= 14 4 x2-3x+2=0 (2)

‘Ex Tairns evpiokopey x=1, x=2. OUtws eUpiokopey dxohou-

Bws w=2, w=1 kai éxopsv Tas £Efjs TpIddas AUgewv ToU (1) x=1
w=3, w=2 kol x=2, y=3, w=1.

'Aoufoerg

Na AuBouv T& kdTwh cueThpaTa :

c ’ 12xy+ 13y2= 25 (X)) (x4 3yw)= 180
4. G)[ 4x — 3y=1 ﬁ){ X—2p= 3
x2—xy+4y2=1,5 (2—x)(9+w)= 91
7){ x — y=125 5){ X+wy= 9
[ X2 (xp—24)+ 2= 0 xy—7(3x—y)+3=0
E){ X—y=1 o-r){ 2X—yp=0,
e el 9
g fobl B8 g2 e g =
Y(x+1)+9=0 i ‘ x—10
2x—3y=2 = TTD U L
i 2.., L"Ii 3 % A i U 9
454, a’) {( a ) ( p ) i B {Z::B:Jafi)g\h- Py#= 0.
awﬁx -0
T e
) = e R
W X+y=2a
-&..—0
2ay?=a241 x2-3xy= 15a—10a?
‘){xw &, “"){3x42up= 12013
5. oy {CHO PP g (x @) (y+-B)2= (a4 p)
' X—yp= B X+ y= atp
Nl {‘tz—xw 2B+ 2p* 9 { (Bx*+ay?) (a4 PP = opy?
1 Xp—y 2= 2p(a—P) ax+py =y
a
W=
¥ . ( Z
(x+ Dxbyr= 5 (Sact-4)

‘Emions T& koTwTépw :
qﬁ—|—2&(x2——;)=0 q;2=2a(?\+l)(x+?)

x2-4 2oy = a (ot % ) i (A% )2

457. a)
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4 - y-x=2p
i =2
r')[ 2¥3Y\ SR e
W2 = pryx ap atp "
|ﬂ2x2—aw= aspe )[( XY @yyex - 2pey
458. Bx ey B
(=2 (v 52) P27
o222 (x4 5 ) =0 (2 —B#)—2px =0,
459, o) 2 : # ey TR
« BSoFet A
awa.thz( x- 5 )so g Faypin 2
X 2 W 2#
5 (a;ca) T (a':p)**
2= (C(;@ )zx
atp
3 x24y2=100 : x2—y2=56
460, a){x:upu3:5 ) {x:\p=9:5
y 249(=59)=(xt-29) (5x-249)
5x2—T2y2 = 32
; X2 X4 y2=T79 [ XB—xy+y2=91
R e { (x+) : (x—)=8: 3
[ (x+4)2=xy o (x2y?) (x+y)= 1080
R P ) { G v o) — 540

&) (x2—y2)(2x—3y)= 192
{ (x2—p2)(3x-+y)= 1344

§ 203. ‘H AUois guotnudTwy P’ fi kol &vwTépou Pafuod dvd-
YeTan ouvnBws els THY Aoy Efiodoewy o kad B’ Paduol, dAAG Biv
UTTdpyEl Gpiopuévos kavav Bid THY Aoy, Qs &l Td TAsioTov Emibich-
KETQL 1) AUO1S TGOV &TrAouoTépwy €k TGV E61000EwY, 65 TPOs &p1Bpov
TV &yvioTwy ouvapThoel TV Aoimédy. Tds oUTw eUpioxoutévas
Tipds &vmikabioTéduey els T&s Aorrds tCiowoes kal Embicokopey v&
eUpeopey piav podvov Eioworv B Pabuol pé Eva &ryvwoTov, Ty oOtroiay
Buvdueda va AVowpev, 8Te SieukoAUveTon kad 1 EUPETLS TV TIUddY
TV AoIéV &y vioTwv.

Hagadelypara. lov. *Eorw mpds Aoy TO ovoTtnpa
X3y 2x =9,
x+y=3
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Ex s deutépas eUpiokopev w=3-x. Elodyovtes Ty Tiuny
auThy ToU Wy s THY TpwTny éflowoty eUpiokopey x4 (3—x )34
2x2-3+4x=9 f TAv 11x*-26x+15=0. Avovtes alThv ebpickopey

ity \ 1
Xi=1 M= 2 dcoloUBws Bt eUpioropey Kal W, =2, W= l?'

iy
“ ) i ‘ 15 18
OUtws Exopev T& EEfis leuyn: xi=1, y1=2, Xo= i V=17
2ov. "Eotew 1o cUotnua X342 =a? xy = P2
MpooBéTopey kora wpéAn TNV TpwTny TV Sobeiody ko TV
2xy=2p* &te eUploxopev (x+y)'=a’+2p% ‘Agaipolpev &md Tiis
TPOTNS TGV Bobetoddy T& wékn Tiis 2xy =2P* kai elpiokouey (x—y)2=
=a*—2[3?, &roAoUbws elpiorousy X+ y== j;l’fu2+§[3_2. X—\= :H"&'?-—QB{
kal dvayoueba els Ta ouvoTHUaTA -

R S Cas S e R e
x —y=)c?—2p¥x—yp=—)/cE— 2P x—y = |[o?—2Bx—yp=—]/a?— 2p2
EUKOAWS AUOpEVQ.

"EvioTe els oUornua 8Uo éficwoswy pé 8Uo dyvdoTtous B’ Pa-
Buol s Trpds EkaoTov TGV dyvwaTwy, ol ouvTEAeoTal TEY Spwv
ToU P’ Pabpol cos mpds ToUs &yvwoTous Exouv Tov aiTtdv Adyov.
ToTe Bid kaeraAAfAou drrahoipfis TGOV igoPabuiwy ToUTwy Buvduewy
TGV &yvdoTwy, eUpiokopey Eicwoiv o Pabuol ds mpds Tous dUo
dyvoTous. Al pé plav oV Boleiodv Efiowoswy Tol ouoThuaTos
&moTeholy oVotnua B’ Pabuol ds Tpds ToUs &yvdoTous Tou So-
Bevros ovoTruaTos. QUTws 1) AUois ToU Sobévtos ovoTnuaTos dvd-
yeTan évioTe eig Ty Aoy GmAouoTEpou ouoThuatos B’ Babuod.

Hapadeilypara. lov. "EcTw 1pos Aucv 10 oloTnua
3x?— 5xy+ 4yP— 8x+Ty= 8
9x*—15xy+ 12y 4 11x-3yp =12.

"Amadeipopey TO x? peTalu TdY Slo Efiowoswy kal eUpioxopey
35x—24yp =—12, 1y dmola pe piav TGOV Bobeioddu &roTeAoUv oV TN
Beutépou Paduol G Tpos X,y, TO Omolov AUeTal KT Ta GVwTépW.
x?4-2xy—6y* = 208

20v. "EoTw TO ovoTtnpa xy—2¢t = 16.
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LrcipolvTes Tas €§10C00¢Els TOU OUTTHUOTOS KT HEAT) eUpiokopey
X2 N e
X2+ 2xyp—6y? 208 , ¢t "“2&; i L2615
X2y 16 e & j
‘H &icwors abtn elvar B’ BaBuol ds rpos \L Avovtes adrmu
eUpiokopev Tipds ToU \;, Gpa Buvdpeba v éxppdowuey TO W LY.

ouvapTNoEl ToU X kai dkoAouBuws 1 oUTws eUplokopévn TpwTOPA-
Buros ESiococts dos Tpds x, w pé piav TEY Sobeiody droTeAoUY ovUoTnua
SeuTépou Pabuol s mpods x, Y, TO Omroiov AVeTal KaT& T& &vwTépw.
3ov. "ErTw T6 oloTnua x34-yi=9, x+y=3. YyoUvTes T& péAn
s B’ Efiowotws s Thy TpiTnY SUvoquv elpiokopey
X 3xA+ x4 ys=27.

"Evexa Tfis TpdTns Té@Y Sobeiaddv 1) dvwtépw yivetan 3xy(x-—y)
=27-9=18 xai Evexa Tis BeuTépas TGV Sobeloddy alTn yiveTan xy -2,
AUTH pe TV Beutépay TGV BoBeiodv droTeAoTy oUoTTuN B’ Pabuou
WS TPOS X, W, TO OToiov AUeTal KoTd T &vawTépeo.

'Aounoerg

Ouas mpdTn. 462. Na AuBolv T& ouoTpara :

o [ X2—xyp=14 o [ X2 yR=T3 N [ X2+ype=157
g/ [ Xy—y2=10 ) { Xy—yi=15 ) { Xy= 66
X2 xy=125 169 X242 &
' txy= N [ X2 yx= o e =e
5){xw = 50 E){x\y 2k bl
8yl = |}
. X2 Xy yw=121 , X2 xyp= 187
&) {,\-uw-H—_— 126 fiid {qf-"ﬂ":\'\,p: 102
463. ‘Oupoiws T& kd&Twb :
o) { X24-9¢2 =136 B { 4(x+y)2-5(x+y) =50 9 x3—ys=7
X=3y = 4 S(X—y)24-6(x —y) =11 {x —yp =1
; x}—yP=a X4 yt=17 Xttyt=aqa
& ‘ i
! {xk\v:ﬁ E){xrw=3 m){X+w==B
(:') [ Xt =) 3 {x-“—fr-qﬁ:x a
S X+ =P

‘Opas 8euTépa 464 N& Auvboiv T& KkéTewb oUOTHHOTA
2(x24 2)+ T (x+ p)2=1049

, x+yp=21—) Xy ;
) { P Ixeye (24 %)'xw:—275

X2-y? = 257
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b x”.‘ ‘P ;\\ +y—2=14 5 l (X24y2) (x—y)—4]
J X=y= _ I3X o e
2‘4’ _-;;‘V — 175,5 | Ny (x—y)=30
465. ‘Opociws Ta EETS :
XZby? = |x2¢2+ 273 XE—y?=21 (x—y)
a) o 5 P){x=3 Xy—26
y x4 i Yo Xyt2y

2(x+y)-3 3. __773
) |56Hy—9 T 5 iy
x:y =40p: (x4 3y)
466. ’Emions Ta xdTwd :
) { X%4-y?=973 P {l'.x(l‘\a" Vy?)=273
(x—)2=T(x+ )= 90-xy X xpf =364
iy =72, 20 gt 289
X4 y+w=29
467. 'Etions T4 :

a’) B’ Xy = Y) | @ yE—plx4 @)= 16

e X2 A= 40 X0 (- )
X2yl xy= 585 Tl l L e e
Wrx)xy —234 X+ =8 | X2 yrw(x )= 9

1. IPOBAHMATA EZIZQIEQN AEYTEPOY BAOMOY

§ 204. KohoUusv wpoPAnuata  é§iowoewy  Beutépou  Pabuod
Ta TpoPAfuaTa T Omoiwy 1 AUols dudyeTan els TNV AUowy éEi-
OwoEWY T ovoTnuaTwy SeuTépoy Pabpod. A Thv Adov ToloUTtwy
TpoPAnuaTwY  &koAouBoluev  Topelav  Suoiav  mpos  Ekelvny  THy
Smoiav fikohoubnoauey kai Sia THY AUy TpoPAnudTwy TEY Efi10d-
oewv TpwTov Pabuol.

lov. Tivog dpiBpod to dbpolspa Tob TpuTAaciov Tob TeTpa-
YWvov adted xai Tob SimAaciov Tob &pibpod NOENLévoy xatd 1

tooltar pe 86 ;

Adarg. "Eotew x 6 {nrovpevos &pibuds. 'Emealdn To TeTpdrywvov
10U X elven TO X*, TO pév TPITAGSIOV TOU TETPaywvou ool O
elvan 3x2, 1o 8¢ SimAdoiov ToU &pifBuol elvan To 2x. ‘Emopéves 6&
Exwpev TN Eflowory 3x*-2x+1=86. Avovtes TauTtny eUpickouey

17

X =5 kai X Sen
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2ov. Aid Tivog apiBuol mpémer va Staipéowpev Ttov 96, iva
To mmAixov OmepBaivy xatd 4 tov Siwpétny ;

AUgis. "Av pé X TTQpaoTHOWHEY TOV {nToupevov &piBuov, Ba

EYWHEY % —x=4 1 x*4x-96=0. Abovtes alrn)v eUpiokopey x = 8
wal x=-—12

3ov. To ywvopevov Ty Spwv xAdopatog eivar 120. Oi dpot
0& foav igot, éav dpnpolpev 1 &nd TéV TapovopaoTiv xal mpo-
cefétopev 1 eig tov dpOunmv. Iolor elvar oi Spol Tod xAdopatog ;
Avaeg. "Eqv pé 1O X TrapaoTriowpey Tov &piBunThv Tol kKAZouaTos

; ! \ e _ 100
O mapovopaoTns Tou Ba elvan - kal f& Exwpev x4+ 1= =

x4 x=120—x 1) x*+$+2x—120=0 xad & Tfis Aoews eUpiokopey x=10
kai x=—12. ‘Emropéveos ol Spot Tol kKA&opaTos 8 elvan of 10 kai 12
iy —12 kad —10.

4ov. Iloiog eivat 6 &piBpdg, tob émoiov ta 0,75 adEavoueva
xatda 1 8ibovv tov 16 Sippnupévov Sia Tob dpiBpol, Toév omoiov
4moterodyv ta 0,8 Tob Lnrouvpévou wARy 15 ;

Adawg. "Av pé x mapacTiowpey TOv [nToluevov &piBudv, &

Exwpev TNV EElowoiv 0,75x+1 :D,Sx"leS' gk T OTroias eUpiokopey
81
12¢

Sov. Na ebpeBoiv 8o dxépaior meptrrol Sradoyixoi &pibuoi
Tolobtol, Wote ¥ Siaopa TV TETpaywvwyv adT®v va elvat
8000.

Abaig. "Eotwoav 2x—1 kai 2x+41 ol &pifuoci oUtol. Katd Thyv
SiarUmrwotv ol mwpoPAnpaTos 8 Eywpey (2x+1)*—(2x—1)2=8000
N 8x=8 000 kai x = 1 000. ‘Emopévws of {nToUuevor &pifuoi B elvan
2001 kai 1999.

6ov. Tpeig &piBuoi elvar dvdroyor Tév 3, 2, 5, xai 16 dbpot-
opa TV TeTpaywvwy adtdv elvar loov pé 342 va ebpeboiv ol

&pBpot.

x=20iKed T=—

Adowg. "Av TrapaoTiowpey pé X, W, w, ToUs {nToupévous &pif-
wous, 0& Exowpev x*Fyi4-w?=342. *Ewadn 8 ol x, y, kal w elvaa
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avéroyor T@v 3, 2 kai 5 & elvat ,;;:; % = %)— "Ex ToUTou Exopev,
&v TApaCTHoWHEY ToUs Igous Aoyous ue p, X=3.p, y=2p, w=>5.p.

TAVTIKEOIOTOVTES TAS TIRGS TaUTas els TNy TpaTnv éfigwaty
eUpiokopey 9p*4-4p*425p*=342, &k Tfis Omoias cUpiokouev p=—-13°
dpa oi dpibuoi elvon of -9, +6, 4-15.

7ov. ’Eyevpdricav 15 dropa: ol dvdpes émAvpwoav 360
Spx. év 6Aw xai ai yuvaixes dpoiwg 360 dpx. Iléocor Hoav of
dvdpeg xai moéool al yuvaixeg xai méoca eEwdevcav 6 uaﬁeig,-
éav xdbe yuvy) ébamdvnoev 20 Spy. SAlywTtepov xabevog av-
dpog ;

Mg, "Eotw x & dpiBpds t@v &vbpdv, oTe 15—x 8 elval o
&p1Buds TGV yuvaik@v. ‘H Satrdvn kabevds pév dubpos 8 elvan 3(\’0,

. \ 0. 360
kabeds 8¢ yuvaikog e Spay.

' \ 60 1 - | }
Mpémer v& elven 1356?\ = 3\, — 20 kad x fBemicos kai ( 15, Avovreg
oy et R A R
eupioxkopev x*—51x+4-2700= 0 kai x= e

Ex Tt®v 8Uo Twdv N x=45 d&mokAeleTan, 816m1 v elven (15.
"QoTe eUpiokouey 6 &vdpas kol 15—6=9 yuvaikas. "AxoAoufuws eUpio-
Kopey, 6T1 ékaoTos dvnp damdvnoe 360 : 6=60 Spyx., éxdorn &¢
yuvn éSamdunoe 360 : 9 = 40 Bpy.

8ov. Eig xUxAov Stapétpov 25 p. va éyypaepi) 6pboywviov,
Tob omoiou al mAevpai va &€youv diagopav 17 .

Adorg. "Av pg x kal @ TTapaoTHowWHEY TAas SlaoTdoes ToU dpho-
yowviou, 6& Eywpey x—y =17, x*+yi= 257 = 625.

Ex Tjs AUoews ToU ouoTNUaTOs TOUTOU eUpiokopey X—=24 kal
W=7

90v. Aiberar tpiywvov ABI. Na npoobioplodf) onpeiov A éni
Mg mAeupag AB, (ote, dv amo tovtou axOn mapaiiniog AE
TPOG TNV GmévavTt TG xopupils A mAevpav, va ywpiletar To
Tpiywvov eig dvo pépn icodivapa.

Auots TTaploTdvopey pé a To pfjkos Tfis TAeupds AB kai pé x
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TNy {nToupévny &mwoéoTaciy (AA). Tlaparnpoluev, 611, dpol 17} AE
elvar apdAAnios Ths BN, T& Tpiywva ABIT kai AAE elvan Spoix, g
éxovta Tas ywvias oUTédv dua piav ioos. ‘Emropévews Td épPada
TouTwy 8a elvon dvddoya TOV TETpay VWY TAOV PNk TOV SUOASG-

ywv TAsup&y Twv. "Htor 8a elvan E%IEJ) = %2_ . AAN & Adyos alTos

1
2 ]

. : A p— ete1dn pétrer x ) 0
fiTol Tpémreal v elven of 2 RS o nrpemelx) 0.

TrpéTrel v& iooUTan E koTd TV Siorimwoty ToU TpoPAruaTos:

MpoPBrAparta

468. Na& ebpefouv BUo &pibuoi, TGV dmroicwv 16 &Bpolopa, TO yivopevor kot
TO TnAiKov va eiven foa.

469. Na& eUpedij &pibuods tou omolou T& 0,5 alfavépeva xatd 5 Biouv,
Tov 35,1 Bimpnuévov Sid Tol &piBpol, Tov Strolov dmrotedouv T& 0,3 ToU EnTou-
pévou peiov 2,5.

470. N& evpebouv SUo dwépanonr Siaboyikol mepiTTol d&piBuol ToloUTol, oTe
10 &Bpoioua T@Y TeTpaywvwy Twv va elven 202.

471. N& evpebolv Tpeis SiaBoyikol dpibuol dxépaior ToloUTol, GaTe TO ywd-
pevoy auTdu va {oouTan pé TO mevTamAdolov Tou dfpolopaTds Twv.

472. Na& ywpioff 6 27 els 6Uo uépn ToloUTa, oTe TO TETpATTAACIOV TOU
TETPOYOVOU TOU TIPWOTOU Kal TO TEVTATTAACIOV TOU TETPaYw@voU ToU BeuTépou
va &moTtedouv Tov 1620.

473. N& eUpeBouv ai SixoTacels dploywviou £xovtos Siaydoviov 17 p. xal
EuPadov 120 p2.

474. Eis xixhov Sapétpou 25 p. va yypagi] épboycviov, ToU omolou o
mAeupai Exouv Adyov 3: 4.

475. *H Biagopa 8Uo &pmbudv elvan 14 kal Td ywodpevdy Twv 1632, Toio
elvar ol &piBuol ;

476. Tlolos elvar & &piBpds, & bmoios EAQTTOUMEVOS KAT& TO TevTamAGTIOV
Ths TETparywvikils pilns Tou yivetan 500;

477. "Hpwtifn 715 moia elvan ) HAia Tou kal dmexpifn @ To Terpdycovov
ToU dpifuou TGV ETGV Tis HAIKias pou igoUTan pé TO SexaefamAdoiov Tis fHAl-
kias, Thy omoiav 8& &y upetd 12 Ern. Tloix elvan #) HAxia Tou ;

478. AUo kpouvoi, ptovTes ouyypdvws, TAnpoUv Befaueviyy s 18 Qpas.
Eis mooas dpas éxaoTos BUvatar va ThHy TAnpdan, &v & s ToUTwy xper&leTan
uovos 27 dpas £mi TAtov Tou &AAou pévou ;

479. N evpedeuy ol Braotéoes dploywviow ioobuvdpou Tpds TeTpdywvoy
éxov mAsupay 99 p., kai fk TGV dmoiwy 1) pia evon Ta évvéa Békata EkTa THS
&AATs. N
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480. Na& eUpeBolv ai SiaaTdoes (Pdois xai Oyos) Spboywviou Tprywvou,
&v f) UmoTeivouoa altol elvanr 51w kai & Adyos T@v Blo EAAwv Tou mAeupdiv

OKTW BfKaTa THEPTTTAL.

2. IIPOBAHMATA TENIKA

lov. (Tijc yovoijs Tourc)*. DoBeicav edBeiav va ywpiowpey
€ig péoov xai dxpov Adyov.
Mo, "As TapaoTiowpey pE a TO pfikos Tfis Sobeions eUBeiag

AB kal &5 Becopricwper &pxnv autiis 10 A. "Eotw I 16 onueiov Sic-
X

’ ' c i [ v ALy Lo ¢
peoews. OéTopev Al =x o1oTe BIM —a—x, kad wpemrer va éywopey — -
X a-x

fATol x*tax—o?=0. ’Ex Tfis AUoews TaUTns eUpiokopey

g —at}5a _ —atal5 _ a4 }5 —1).
X = 2 T :

2 2

dreoetmais. Al 8Uo pifon Tfis €fiowoews elvan TpaypaTikad
kal pE onuora &vtifeta, &meldn TO yivopsvov oUTddv elvon —qo,
Maparnpolpey, &1 1) |5 mepiéxetan peta€l TédY 2 kai 3. ‘Emropéveo

N pila 1 dvmioToryoUoa el TO ofjpa + ToU pilikol O elven Beri-
KM Kkai pikpoTépa ToU a, Gpa &ider THV {nToupevnu AUoiv. *H &\An
pifa &rroppitrreTan cos dpvnTikt). “QoTe Exopev x=— (V;.*_Q' s

onueiov I keftan mépay Tol péoou Tis AB, dmd ToU A, 8idTi 16 x

€XEl TIPMV HEyaAUTEROY TOU g

20v. Zdpa L éppiepln xataxopdpws mPdg Ta dvw (eig to
xevov) pe dpyucv taydmra o. Metd méoov ypdvov B ¢Bdoy
€ic Gog v ;

Mdows. KabBaos yvwpilopev (Bk Tis Puoikfis), 16 odua xiveitan
Tpos T &vw pé kivnoty Suaidds emiPpaduvopévny. “Av Aormrov Tapa-
oTNowpey pé t ToOv {nTovuevoy xpdvov, Bd Exwpev Tous EEfig TUTTOUS
YvwoTous ek Tfs Puaikis :

1S
U—atl— 3 gte, T=o—gt (1 )
* ‘H dvouaoia ypvof] topn tmekpatnoey, Emaldn A Toun aUTh fewpeiton
wg dpxY) Tob wpaiov els THv {wypagikny, &pYITekTOVIKNY kal THY TrAq-

OTIKAY TéX V.
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Omou T TopIoT&VEl THV TaxUTnTa ToU KIvNToU koT& THY OTiyunv
t kad g T émTdyuvaiv Tony pé 9,81 p. dva 8A. (katd Tpootyylow).
Ex Tiis wpotns E§iocioews eUpioxopey gt*—2at+2u=0 (29
Ek TRs AUcews 8¢ aUTfis THY TipRv TOU t.
Awpedvnars. *H ouvinen Bia va elvar ai pilan Tfs (2) mrpecypa-
\ 2 w afi ) o gL
Tikal elvan o —2gus 0 ) v 2% Etropéveos u= % elval TO péyioTov
Uos, eis TO otrolov Buvarm va ebdon kivnTdy, &v prpbi) ue TaxUTnTa
a2

apyiknv a. 'Eav elvan v= 2e" ai pifar Tfis (2) elven oo pe %. ‘Etroué-

ves TO KIVNTOV Ypet&{eTan g ¥povov, 8 va ¢Bdon s TO péyioTov
Uypos. Eis 10 dvaoTaTov altd onueiov B& £xn) TO KivnTOV TaxuTnTX
ionv pe 0.

Mp&ynat, dvnikaBlaTevTes eis Ty Seutépav Tév tiowoecv (1)
TO t ME Tégsopim(ouev ¢€aydpevov 0, fTol T::a—ci—f-mO.

‘Eav elvan v (;;: ai Buo pilar Tiis TpwTns TV (1) elvan TTpa-
yuaTikai, &nool kai BeTikai, & 8¢ TUTOS, & OTroios BidE1 aUTAs, Elvan
Ot (Lmi-y:—nuﬁ Ai BUo alran Tipad Tou t appolouv els TO TPOPAN A
MéTL TO lcc’l’ma BitpxeTon BUo @opas 817 EKAOTOU OTHEIOU KEIPEVOU

émi s euBeiag, THY Omolav TaploTavel TO Uwos v, plav Gvepyopsvop
Kai piav KoTepyOHEVOVY.
MapaTtnpolpey, 8T1 1) pév pia TGV TIpdY ToUTWv Tou t elva

; SRR . ; - ; 22, . "
peyaAuTépa, 1) 8¢ &AAT pikpoTépa TOU ;KO:TC( ch—rqu. Efvar elko-

Aov va ibwpev, 6T1 al TayxuTtnTes [dnAadn of Tipal ToU T Tfis Seu-
Tépas TV (1)] elvan &uriBetor. "Av TeBf) u=0, B éywpev 1=0, xkai
2a , 2a i . . . i s ; .
t= . To ™~ TaploTAvEL TOV YpOVoV, KTG TOV OTolov TO KIUTTOV

! g
travarriTrTel €ig TO onueiov, £k ToU Omoiou dueydpnoey. "Obsv & ¥pod-

vos, kab’ v yivetan 1y avaPaois, iooUTal pé Tov xpovov, ko’ ov yiveTan

) kataPacis ToU KivnToU.

3ov. Na ebpebi) o Bdbog ppéatog, av énépacav t° dp’ dtou
depéln va méay AlBog éx Tob ortopiov adTob, péyplg 8Tou KL=
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ofin 6 fixog 6 mapayBeis éx g nrwoews Toh Aibov eig Tov nwu-
Biéva Tob ppéatog (¥ dvrtiotacig Tob &épog mapaPAémeTar).

Avaig. Tapiotdvopey pé x 10 Pabos ToU gpéaTos kai pé T ThHv
rayUTnTa ToU flyou el TOV &épa. ‘O xpodvos t drroTeAsiTan &md SUo
uepn: lov. "Amd 1oV Ypdvov t,, TOv bmolov XperdleTar & Aifos Bid ve
méon). 20v. *ATO TOV Xpdvov t,, TOV dmroiov XpaidleTon & fyos ik v
AvEABT) ¢k ToU TruBpévos ToU @péaTos Ei§ AMOOTAOIV X.

"Exouev Tov EEfs TUTrov (Ek Tis Quoikrs ) x= ; gt}, o omolog

518el TO BlaoTnua, OTav SibeTan & ¥poOvos KaTa ThHv duadds EmiTa-

yuvopéunu xivnoty, omola elven kal 1) kivnolg Ko THY TTOOLY TOU

Aiflou. ‘Ex TauTng TrpokUTTTEl ty= = (GI0)

‘Ex ToU x=Tt,, & omolog 5ide1 TO SidoTnua éxkppalopsvov

TV TayUTnTa T Kai Tov ypovov t, kard Ty OpoAnv  kivnow Tol
X

fixov, ebpiokopev ty= —-- “Exouev Aorrov T Efloworv :

2x X - 2x X
-E” § 2 "T—:t, T] ? ——t—T (2)
"Ex Tairrns ebpiokopey UypoUvTes els TO TeTpdywvov kai Siardo-

govTes KaTa TS KaTiouoas BuvduEls Tou X

gx*—27(gt+T)x+grt? = 0 (39
"Emrei8n) 16 t, elvan BeTikov kai 1O kard v (1) xad (2) foov adrod
t— % mpémer va elvan BeTikdy, fiTo! t—%)O A Xt (4)

Tva ai pifen THs (3 ) elvan mpaypaTikai kal &vicol, Tpémel v
glvan BeTikdy O TH(gt+T)'—gT? | 1O T(7+2gt) )0, TO dmroiov
TpdyuaTt oupPaiver "EE &AAou TapoarnpoUuey 0TI TO uEv yivdugvov

! 4 el g s~ 27(gt+ ol
TV pildy, evon T2, TO 88 &bpoioua aUTRY -T--(gg--'-—T-)—, TQ OToix
elven BeTikd. ‘Emropévers ai pilon elven Bemikad. "AAN émeidn mrpémer v
elval, kard Ty (4), TO x (TT kai TO y1vopevoy TGV pildv elvon Tt-Tt
elvar 8¢ alron Guiool, Emetar, 6T Ny pia @Y pildv elvan peyaduTtépa
TOU Tt Kad 1) GAAN pikpoTépa ToUTov, 1) Otroia kai B elvon Bexth) Sik
TO TpoPAnpa, Six va mAnpolTanr ) dvigdtns (4). 'Ex Tiis Aoews
Ths (3) eUpioxouev THV {nToupévny Tipny, 1 dmoia &vrioToiyel els TO

ofjua — ToU pilikol. *Hror Eéxopev x= % [gt—;—T‘V";(TJr 2gt)].
17
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‘Op&s wpwTn. (lMewixd). 48l. "Av ToAAamAaoidowpey TO MIOCTOV
uEpos ¢l TO wooTdv pépos Evos apiBpou, eUpiokopev a. Toios elvan & dpifipos ;
( Aepedvnos ).

482. *Av ToAAamAacidowuey TO MITA&owlov &mi TO witAdolov Evos &pif-
pou, eUpiokopev Tov &piBucv a. Tlolos elvan & dpiBuds ; ( Aepedvnois ).

483. KepdAawov o Bpx. 8iber Tokov T Bpy., &&v & dpifpos T&v ETddv TS
Siapkeias Tou Baveiou elvar kord & peyoAUTepos ToU émitokiou. Nao eUpefi
f| Bidpreia ToU Savelou. ( Aepedvnois pepikn) TepiTrTwors  a=-5400 &= 2,
T=1296)!

484, Kepdhaiov a Bpy. épepe Tokov T Spx. kal Ba €818 TOV alTdv TOKOV,
&v EroxifeTo pt EmiTdkiov kaTd & SAhiydoTepov, GAN Emi p £Tn mepoodTepa. Na
eUpedf TO EmiTékiov, (Awepebunoig pepikn TEpimTwols a= 2100, =1, p= 1,
T=420 ).

485. 'Ex BUo kepadaiwy TO Ev fjTo kaTd & pikpdTepov, GAA’ éTokioBn ue
¢miTokIoY KaTd € peyaAUTepov Tou &AAou kai épepe TOkov Emi v, £Tn T, BpX.
tvdd 1O &AAo el v, ETn Epepe T, Spx. N& eUpeBolv T& kepdhana ( Awepetvnois.
pepiky mepimTwots §=6000, e=1, v,=6, v,=5, T,=9000, T,=7200).

486. 'Hyopdotn Upaopa vl a &px. ’Edqv ékagtov pétpov ToUTou ETiud-
T0 B Bpax. dhMydTepoy, B& fyopddovto ¥ wétpa fmi wAfov. Téoa pérpa fyopd-
ofnoav kal wpds mooas Spx. TO péTpov ; (Arpevvnois ).

487. AiBeton Tpiywvov pt mAeupds «, B, y. N& ebpedfi pfikos ToroUTou
Gote, &v al mAeupai Tou avfnfoly A EAaTTwloly kat' alTd, va elvar  Buvath 1§
kaTaokeut| dpBoywviou Tprydvou.

488. Né& ebpedij &mi ( drepévrou ) elfeias AB omueiov, dote va goTileten
&€ foou &mod BUo guwTevds foTias keiuévas els TQ onpela Z, Z' Tijs evBelas, &v 7
ToadTns ToU pwTés, TO Omolov BéxeTan pia Empdveiar &mod @wTevfs toTias, el-
van QuTioTpbpws dvdhoyos TOU TETpaywvou T dooTdoews aUuThs &md TS
torias ( Awpetvmos ).

489. N& tyypagi els fukikhiov Tpaméfiov éxov TepipeTpor 2T.

490. Aobtvros Tprycovou SpBoywviou ABI va ebpefij tml Tfis UmoTevou-
ong aUtoU Bl onmpeiov M ToloUTov, dote o) 16 &lpowona TGV TETparywvwy
T dmooTdoedy Tou dk TEY TPIGY Kopuedv va elvan Toov pé o P7) TO ywdpevor
16y &mooTdoEwy aUToU &md THv KabBéTwy Thsupdv va looUTar pé A% y') To
&Bpoiopa TGV TETPaYDYwY TEY &TOgTATEQY Tou &mmo TdY BUo kadéTwy TAeupdiv
Tou v& looUtan pt p2. ( Awepedvnois ).

491. N& eUpeBolv al mhsupal dpoywviou Tprydvou o) &v Bobfj # UmoTei-
vouoa kol To &Bporgpa A TG BlUo &AAwv TAsupdv Tou, B') f Umoteivouoa kal
16 Oyos U TO dvmigToiyouv els alrhv, y') 1 TepineTpos 21 kal 'rb Owos U TO dvTi-
oTtoixolv els Thv Umoteivoucav.

‘Opds BevTépa 492 Tlolos elven & pkpdTepos Ex BUo dpifudv Biage-
pévTwy katd 3, &v Exouv ywéuevov 54 ; -
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493. Tlofog dmépaios &pifpds elvar xaTa 29 MIKPOTEPOS TOU TETRUYWVCY

TOU kaTd povada HIKPOTEPOU avToU;
494. EUpeTe BUo &p1buols Exovrasg yivopevoy 2, &v TO abporopa TGV AvTi-

oTpdpwv abtdy fooitar pe 1 1

495, EUpete xAdopg, TOU dmoiou & dpBunThs elvan koTd 4 WIKPCTEPOS TOU
wapovopaoTou. 'Eav atfnbfi o &p1BunTNS KaTa 7 kai EAaTTWHT O TapovouaoTng

kaT& 5, Biagépel TOU TPONYOUREVOU KT 1 05

496. 'EmAfipwat mis 1600 Boy. Sia xagf, 1800 &px. Bidx Téiov, EAaPe &t 40
yiAloyp. kagt &mi mAéoy ToU Teiou. Tlogoy ikooTile TO YIMOYPAPHOY TOU kagé,
&v Tou Telou EkdoTile 50 Bpy. Eml mAéov

497. Els &xBpopfiv al yuvaikes foav 3 SAyoTepal TGy &vbpdv. “Av ol piv
&vBpes EmAfpwaay tv SAg 1750 Epx. al BE yuvaike 800 Bpy., Moo floav of &v-
Bpes koi ol yuvaikes, tdv kafels Tév dvpdov ¢gmanpwae 50 Bpx. meploooTepov
fi xabepia yuvn ;

468, Els 27 &vbpos kai yuvaikasg ¢mAnpoinoay 2100 dpx. Sk Tous  &v-
Spas kai 4200 &py. Si& Tas yvvalkas. Méoar Aoav ai yuvaikes, Gv kabepia éAn-
piveto 150 Bpy. dArycatepov ToU Avpos

499, N& ebpedfy &pifuds dxépaios, ToU &mroiou TO &Bpoiopa ME TNV TETpayw-
vikny pifav a¥Tou elven 272.

‘Opés Tpitn. ( Mecoperpica ). 500. Mooov elvan  TO WARBos anueicov
petafy, Tév dmoiwy Suvapeda va pépwpey 78 evbeias cuvbeovoas auTta dva Svo,

501. Tloiov tmimeSov kupTdv ToAUywvov Exer 104 Siaywviovs ;

502. *Ex 800 tmrébov Tohvydvey To o Exel 6 TAeupas it wAtov Tou B’ kal
Tpels kal Ev TpiTov QOPSS TEPITOOTEPAS Biaywvious: Téoas TAEUPas Exel kabéy |

503. 'Edv al mAeupai TeTpayavoy aufnBolv kata 3 y, 10 Eupabov Tou véou
8a elvan 2,25 popds Tou &AAou. Méomn elvan f| TAeUpa alToU ;

504. Tléoov elval TO pijkos TGV TAeup@y OpbBoywviou Tprywvou ExovTos
tupadov 150 p2, &v & Adyos TV kaBéTeon TAeupY avTou evar 0,75 ;

505. *locokerols Tprydvou f) piv Paois elvar kara 19 u. peyaAuTtépa Tou
Oyous Tou, ExagTov Bt TGV OKEADY TOU kata 8 p. peyadiTepov Tou Jwous Tou.
Tléon elvar # Pdois kai wooov T6 Uyos TOV |

506. Tives al BiaoTdoels 6pfuywviou EXoVTos tpPadov 192 2, v Biagé-
pouv kaTa 4 p.;

507. PéuPou # pév TrAgupd Exel WTKOS 17 p. al 8¢ Biaywviol Exouy Siagopiy
14 . Tldoov uiikos &xer f) wikpoTépa Biaywvios Tou |

508. Tloian al Saordoes Spboywviou byyeypaupévou els kUkhov dkTivog
12,5 u, &v 1| Siagopd avuTddv elvan 17 p;

509. EGpere Tds TAeupas Buo TeTpaywvwy  Exoviwy dbporopa EpPadiiv
8621 p2, dv T6 ywdpevov TGV Siaywviwy aUrév elven 8540.

‘Opas Tetaprn. (Zuornudrov). 510. AGo kpouvol péouv TuUyYpPo-
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v kol TAnpoUv Sefapeviiv els 2,4 dpas. ‘O B’ povos xperdlerar 2 dpas &l TAECY
ToU «'. Els mboov ypdvov Ekaotos v TAnpol pdvos ;

511. Avo Emiyeprpation katébeoav dpoU 20 000 Bpy. 6 o &id 2 pijvas kai &
P’ Bi&k 8 ufjvas. ‘O utv o EAaPev tv Shep 18 000 Spyx., & Bt 9 000. Mooa tképSige
EKQOTOS ;

512, AVo xepdhaiax Exovra &bpowpa 30 000 Spx. ErokioBnoav Trpos 69,
To pdv o éperve 4 piivas &l TAdov kal ESwke Tokov 1 280 Spy. TO & P’ 840 &py.
Mola T& kepdAaia ;

513. N& eUpeBolv Téooapes dpifpol dmroTedoivTtes dvadoyiav, &v 1o &Bpoi-
oua TGV TeTpaydvwy aUTdy elvar 62,5 kal & piv o’ OmepPaivel Tov P’ kata 4.
6 8t y' Tov &' xkatd 3.

514. EUpete Siymeiov &pibudy, & dmolos SiaipoUuevos piv Bi& ToU yvopévou
TéV ynoefwy olroU Biber évre wai Ev TpiTov, EAaTToUpevos Bt katd 9 Biber Tov
Tpok{TrTovTa &piBpdy 81’ dvTioTpofis Tiis ofipds THY ynelwv alTol.

515. EUpete Tpiymiplov &pibudv, Tol droiou TO piv P’ yneiov elvan péoov
dvdhoyov Tév BUo &AAwv, & 8t Adyos ToU &pibuol Tpds TO &bpolopa TV Yn-
glosv ToUTou elvan ds 124 : 7. Ar® dvmioTpogfis Tiis ceips &V yneiwy altol Tmpo-
KkutrTel &pifuds nufnpévos katd 594,

516. EUpete Tpeis dpibpous, av & P’ elvon péoos &vdhoyos Tiv &AAwv, TO
&bporopa abrdv elvanr 21 Tdv & TeTpaywvwy Twv 189.

517. Els Sefopeviiv Tpéxer 1o U8wp Pplcews dmi Tpia mépmra Tou Ypodvou.
k@ v &AAN Ppuois povn Ba Ty EmAfpwve. KAeleton 1y a' Bpuois kai dvoiyetan 1)
B', uéxpis 6tou TANpwd 1 Sefapevhy. ’Eav kai al &Uo fvoiyovro pall 8& EmAnpou-
7o €ls 6 Dpas, 8 Erpexov &t tx Tiis ' T& BUo Tpita ToU &k Tiis P, &’ STou EkAelobn
4 o', Els mwéoov xpdvov xeBeula Ppuois mAnpol Thv Sefapeviiv ;

‘Opas wépmTn. (Quoikijs). 518. TMéoov xpdvov ypeidleTan Aifos Biax va
éom) els TOV TuBpéva ppiaTos Pdbous 44,1 p. dgiépevos €k Tou oTopiou oToU ;
(MapapPrémeron 1) dvrioTacis ToUu dépos ).

519. Tléoov ypdvov yperdletar Affos pimrrépevos dvw kaTakopups (el To
Kevov ), Tvar dviAdn els Uyos 122,5 p. kal xataméor) ;

520. Tléonv &pyiknv TaximnTa mpémer va Swowpev els Aifov, &v pipbf) rkarta-
Kopugws &vw (els TO kevdv ), fva &vEAdn els Uwyos 122,5 b

521. Tlére 0% gb&om els Tyos 1 460 . oeaipa privTopévn kaTaxopUgoss Tpds
T& dvew (el TO kevov ) kal dvaywpoloa pté &pyikhv TaxUmTta 185

522, Tlolav Triecv Efaoxel ogaipa 41 YiAoypduuwv Eml wkexAipévou Emimé-
Bou, v looppomf] Buvapy 9 yidoypdupowy ;

523. 'Eml wboa BeutepdAeTrTa kuAieTan ogaipa £mi kexAipévou Emimédou elg
ufjkos 39,2 p. kal Owos 10 p. #k Ty &vw Tpds T& KETW ;

Nepihnyic nepieyopévwy kepalalou ViI.

‘Opropds drrerpaywvov EEowoews oxi+Pxi+y=0, (as£0).
"Avaywyn oUTiis €ls THY ay? Py 4y =0, (x*=y), pilor Tns ai

WnpionoBrke amé 1o ivotirouto EknmaiSeuTtikig MoAmkrg



261
P, P2 =+ V—B—v—lfgf:‘hy Pa, Pe = =+ v B—Vﬂzﬁ‘kry

axi+-Px?y = a(x—p1) (X—p2) (X—P3) (X—P4), P1 P2, P Py, ai
pifan ToU Tpiwwvipou.

To mpdonuov ToU Tpiwvipou omoubaleTal pé THv XpPnotlgomoingiv
ToU QVWTEPOU YIVOUEVOU.

Tpotrt) SimAdv prlikédv \/Afgﬁ: els amAg,

VALVE VA+r vﬁi & M=A2_B,

‘E€iowoeis pe pilikd B’ kad dvewTépas Tafews. "Amopdvwais Tod
prlikoU kal &madAeryt) &’ orol, d1e 1) WpokUTrTovoa Eflcwaig E-
Xel T&s pilas Tijs Sofelons kai Tfs ouluyols olrriis.

“Av BoBeica Efiowots elvat Ev yéver &ppnros, Uwoluey T& pé-
An Tng els kaTaAAfAous Suvdpers, Tva Tpokiyn E§iowals drnAAcrypé-
vn pilik@y, AN alrtn 8v elvan év yéver iooduvapos Tiis Sobeforng,
kai Trpémel va Sokipdleopey, &v al pilon oUTiis EmainBetouy kai ™y
Sobeioav.

‘Oplopodg avrtiotpépou éEcwoews. Al y' Pabuod

axi+Px*—Px—a=0, ax?4px*4pPx+a=0
Exouv 1 o Ty pilav x=1 xai 1 P’ ™My x=-1, dvdyovran B¢ els i
Aigiv §iowoewy P’ Pabuol ( peTa Biaipeaiv TGV HEADY TéV Efi0e-
oewv S x—1, x+1 dvmoToixws).

Aid v Aloiv Tng ax*+Pxd+yx*+4-Px+a=0 THv Bétopev Umod
v wopeiy o (X =5 ) +B (x4 ) FY=0kal x4 L=y, e
dvayetat gl THY AVow ¢liowotwy B’ Pobuocd.

‘H axi4-pxi—Px—a=0 &g pilas Tas x=1, x=—1 xal &vdyetan
elg E€ioaiv B’ Pabuold peta Trv Siaipeoty ToU o péhous dik ToU x2—1.

‘H ax®+pxi+yx3+yx?4-Px+a=0 éxa v pilav x=41 kal &
vayeTtal els dvrioTpogov éficwotv &' Babpoy.

‘Optopdg Stwvipov éElowoews ax® - Px* =0, (o,f50, K, A
dxépaiol BeTixol).

Tiferon o popeny x* (ax*~*+p)=0, (k) A) kai &xe pifac X = 0
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xai Tag Tfis ax*—*4-B=0 f{ Tfjs x¥ =Y, (y = —i—, Ku?\t;\f). Araxpivo-

HEV TIEQITITWOES o ), v v=2p, P') &v v=2u+1, émou u PUTIKES,
Nvaig i éElowgewsg ajx|4- B =0, elvar fooUvauos pé Thv

t= B & oB (0, 0y, &v aB )0 Bty ixer pilaw.

Aboig Tig €Elowoews alx|+Px+y=0, (o, P, y#0). "Av
Y(B—a) >0, | y(a+P) (0, Exouev piav AUov & ékdoTnv mepi-
TTTWO1IV.

Avaig 1ijg €Elowoews ax|*+P x| +y =0, (a50).

‘H |xP4-2Bx|+y=0 &xer 4 pilas dva 8o &vmibéTous, &v p—y Y0
kai (=Y pr-y)) 0.

‘Opiopods auothpatog éElogemy B Babuod (&v Exn udvov
piov Eficwory B’ PabBpol xai Tas &AAas o Pabuol).

Ao1s ouoThuaTos é§iodoewy B’ Pabuol fi dvawTépou (Ut Suo f
TIEPICOOTEPOUS Ay VIOOTOUS ).

MMpoPAfpaTa £§locoewy kai ouoTnudTwy B Babpol (&pibun-
TIKG, yevika kol pe Biepedvnou).

b
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KE®DAANAION VIII
A’ TIEPI ITPOOASQRN

1. MPOOAOI API6GMHTIKAI

§ 205. "ApiBuntind mpbodog* rkahsiTan Siaboxn dpiBpddv, fxa-
otos TGV dtrolcwv yivetan &K ToU Tpomyouuévou Tou Six Tfis mpoo-
Béoecxs ToU almol &piBuol. Oi pév &moTeAoUvTes THY TpooSov &pi-
fuol Aéyovtan 8por avTiis, & B¢ mpooTiBepevos &pibuos els kabéva
Spov Bix v Bworn) TOv Emouevov aUToU, kaAeTal diapopa fi Adyog
TS Trpoodou.

"Av pév 1) Siagopa Ths Tpoodou elvan &piBuds Betikds, of dpor
Baivouv avfavdpevor kai f Tpdodos AéyeTan abfovea, édv 8¢ elvon
dpvnTikds &pifuds, of Spor Paivouv éAarTovusvol (@bivovres) kad
Aéyetan Bivovoa. Tly. f| SiaBoxn Toov dpibudv, 1, 2, 3, 4,.. 48
elval Tpoobos &pifunTikh oaUfouoa upé Biapopav I, kafos kai #
1, 2, 5,... 53 u¢ Siapopav 2, 1 8¢ 35, 30, 25,..., 0 elvan gBivovoa pe
Biagopav —5.

Eav p¢ o mapaoThiowier Tov TpdTov Spov &piBunTikfis Tpod-
Sou kol pé @ v Biapopav aUTfs, O BeUTepos, TpiTos,... Spos B
TapIoTavETan Pt & + @, @ + 2w, & + 3w a+ 4w,... (1) *Apa:

"Exactog 8pog &ptBuntixijs mpoddou iooltar pé tov mpditoy
dpov adTiig, adfnBévra xatd ToO yivdpevov Tijg Siapopdg émi
Tov GpiBpov tol mAMBoug TV Tponyoupévwy aldTol Spwv.

OUtws & dpos Tiis Tpoddou (1) & Exwv m.X. THY TplaxooThv
TaE1v fooltan pé a+29w, 6 T £EnkooThy TrépTTTY T&EIV Pé o+ 6400
k.TA. 'Ex TGy dvwtépw mapatnpoluev &Ti:

"Orav 8007} & mpdTog 8pog xai ¥ Srapopd &pBunTixiig Tpo-

* 'H ypfiols dpiBunTikiy Tpoodwy ypovoroyeitan d&wd 2000 - 1700 w.X.
el TS PiPAiov 'ApiBunTikiis Tou Alyurrtiou Ahmes pé TO TpPAnua vd Xcwpt-
ofouv 100 &ptor els 5 TpoowTa, @oTe Ta pepidla va &moTeAoUv dpifunTikhy
Tpdodov,
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680v, Suvdpeda vi eDpwpev, olandimote TdEews Spov adTig,
xai Aéyopev 8ti tére N mpbodog elvar GpLopévy.

*Edqu v Trapiotdvn 1O WAffos Tév Spwv Tis (1) xoi T TOV £-
yovta Thv wiooThy T&fiv Spov alTiis, of TrponyoUpevol ToUTOoU
8& elvar v—1 TO TAfBos kal B& Exwpev T=a+ (v—1)w (2)

“Av 1 (2) AUBf cos Tpods w, elpioxopey w= E “Av 1y (2)
AOT s Tpos a, euplokopev a=T—(v—1)w, &v Bt AubT oS v,
Trall AT

00T — ' \ \ \ 3 \
gUplowopey v= 14 — = ———, TpPEMEl 8¢ va elvar TO v apiBpog

&répaios kai OeTios.

MaparnpnTéov, 811 # SBiagopd &piBunTikig TpooBou pE OpoUs
a, B, v, 5,... 8ieTan Umd T&V P—ox, y—P, &=,

‘Evropévess, &v TrapacTiowpey THY Siapopdy oty pé w, Ba
Exwpey w=p-a, w=y—P xai TpoahiTovTes aUTds KoTa péAT eupi-

oKopEY 2w=y—d, &pa w= YEG-

Hapadeiypara. lov. ‘O 8pos, & Exwy TV Bekdrny TpiTny TAEIV
els &pifunTiknY PSSOV pE TP&TOV SpOV 3 kai Sixgopav 5, igolren
pt 3+ (13—1)5=3+125=3460=63.

20v. *Eotw, &1t [nTeitan 1) GpifunTikn mpbobos, Ths omoiag O
épos Tiis Sexdrns Tagews elvan 31 kal Tis elkooThs 61. “Exopev, ém
& Sékaros elvan a+-9w = 31, & elkooTos a4+ 19w=61, deaipolv-
tes &t ¢k Tiis P’ lodTnTOs TNV o EUpiokouey

1000=61-31=30 | 10w=30 kal w=3.

‘Emropévaos elvon a49:3=31 kai a=4. "Apa 1 Trpdodog elva

A7 S0 3 s

I. TTAPEMBOAH OPQN APIOMHTIKHZ TIPOOAQY

§ 206. AoBévrwy 800 &piBpdv Tyreitar v mapepBdiwrev
petaEd Twv dAAoug, ol dmolol petd TGOV So0évtwy vi droteAolv
apBunTixv mpdodov.

"Eqv o xai T elvon of Bobévres &pifuol kai v 1O Afifos TGV TTAPEU-
BAnBnoopévwy, TO TAfiBos, TV Spwv TS oxnuaTiotnoopévns TTpod-
Sou O elvan v+2, & Tp@dTOs Spos o kai & TEAeuTaloS T. ‘Etrouéveos
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8& Exeopev T=a+ (v+1)w, &v TO @ TapoTAVY v Siagopav Tijs
T—0
v+1
OUrw oxnuaTileTan 1) mwpdodos & ToU o, ToU TeAeuTaiou Spou T kad
éx Ths Siagopds oUThs.

*Av Ty [nThiTan peTaly T@v 1 ko 4 v TapepPAnbolv 16 &pif-
poi, doTE peT cUTGY v &moTeAéoouv TpdoBov dpilunTikny, Exouev

4-1 3

TpodBou. ‘Emoptvws & T lootnTos oUrTfis  eUplokopey w=

a=l, 1=4, v=16, w=17=T7 kai ) {nToupévn Tpdodos elvan f
3 6
L 1w, 1t

'AoxNoELS

524, Awx Tas xkéTwd &pidunTikes TpodBous elpeTe Troixl elvar abfovoar,

ola1 pBivovoan kai BiaTi ;

a’) 3, 5, T 9m p’y —15,-10,-5,0,5... ¥ 0;55.5 2.5,
8)0751 1,251,5... ¢') 68,64, 60... ot') -5, =5,3, -5,6, —5,9.
525. Edpete Tov Séxarov Spov Tiis &) 9, 13, 1T-= By -3,-1, L.

y) Tov &yBoov Tis «, a+3P, at6p...
526. Etpete THy dpiBunTikiy Tpdodov pi Spov Tiis Sexdrns Talews 231 kai
Tiis elkooris 2681.
527. EGpere THv Siagopdy Tis mpodSou, ué o Spov a kai viogTov T. Mepi-
ki mepimTwor a=0,2, 7=3,2 al v=06.
528. Edpete Tov o éx 10 Spwv mpodbou pt Bragopav 0,75 kai TeheuTtaior

6,25.
529. EUpete TO TAffos TdV Opwv TpodBou pE a Spov 3, TeAevtaiov 9 xai

Bragopav 2. _
530. Edpete Tov Spov Tiis eikoaTiis Tabews uE @' Spov 6.35 kai Siapopav

—0,25.
531. Metafl @y 4 xal 25 va TapsuPAnfouv 6 dpiBuoi, GoTe va oxnuaTia-

87 dpiBunTikn wpdobos.
532. Metafl t@v 1 kal 2 va TrapepPAnBouy 9 dpibpoi, GoTe va dmroTeAéoouy

Tpdobov &p1BunTIKAY. '
533. ‘QpoAdytov xTuTd Tds dpas GO TS TPWTNS pixpr Ths Swdekdrng.

TTéoa KTUTTHUGTE KAVEl TO T)HEPOVUKTIOV

Il. ABPOIZMA OPQN APIOMHTIKHZ TMPOOAQY

§ 207. Aix v& elpoopev TUTTOV SiSovTa TO &hpoioua TGV Speov
&p1BunTikils Trpoddou Exouoms dplopévor Gpibuoy dpwv, oTnpilo-
ueba (pos etkoAiav) els THy EEfs isiomTa:
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Eig¢ mdoav apbunrtiniy mpdodov, pé wpiopévov mAibog &-
pwv, Td &Bporopa Sbo Bpwv loov &nexdvrwy 4mo TOV dxpwv
Spwv looltar pé To dbpoiopa TV dxpwy Gpwv.

Mpdyue, fotw 1) mpdodos «, B, v,... k, A, T, (1) 1| Siagopd
oUTHs w kad TO TATRBos TAV Spov v. "Exopev 6T P=a+-w, y=a+ 2w.
T=Atw Kai T=K+}20w. ‘Emopévews A=T7—w kai k=T17—2w. TlpocheéTov-
Tes KOTG pEAT) TAS P=a+-w kal A=T—w, eUpiokopev P--A=a--T,
‘Opolws tk TOV y=a+2w kai K=T—20 €eUPIOKOPEV Y-+K=a+T
K.0.K., TiTol a4 T=P+A=y+xK...

*As TapacThiowuey 1O &poigua TGV Opwv TS Tpoddou ut

2, fitor: E=a+B+y+... 4 K+A+T,
8te elval kal Z=T-+A4K4...4 Y+ P+

TMpooBéTovTes alTds KT WEAT eUpioKkopev :

25=(a4-1)+ B+A)+ (Y+K)...+ (T+a)
27=(a+T)v. ‘Emopévers I= ((—H,;—T)v (23, "Hrol:

To dBporopa Tdv Spwv dpibuntinilg Tivog mpoddou pé &
piopévov mAfifog Spwv loobrar pé T Huidbpolopa TV Expwy
Spwy g &nl Tov dpBpdv tol nAboug ThV dpwy adTijg.

Edw els v (2) ypdwyewpev &yl Tol T T foov alrmol a+ (v—1)w,
émou w mapioTavel THv Siagopay Tiis wpodbou, eUpiorkopsv*

e [e+oa+ (zv—l Jolv _ 2a+ (:\):‘—1 e v, fitor T— _2_c_xt%—]2co e
My & Intijton 10 &Bpoiopa T&V Séka TphTwv Spwv Ts 2,5,
8,.. Exopey a=2, =3, v=10" xal = FZEINI0_32_ 455

*Epapuoyrj. N& eUpebf) &pibunTiki) mpoodos pé 3 Spous, Tév
&molwv 16 ptv &Bporopa elvan 33, 1o 8¢ yivdpevov 1287.

*Av p¢ x TapacThowpey TOV B Spov Tiis TpodSou kai pt w THY
Biagopdy s, of Tpels Spor B& elvan x—w, X, X+w, TO &poroua Tou-
TV X—w+Xx+x+w=3x =33, &pa x=11 TO ywopevov TGV TpPI1GdV
Spwv (x—)x(x+w)=(x*—w?)x.

"Exoupev Aoimodv x(x*—w?) = 1287. Oétovtes x = 11 eUplokopev

* O imor Z=v(a+T1):2, T=0+(v—1)w, I=avt[veo(v-1)]:2 &vagpi-
povran 1o TpdyTov els T PiPAlov Synopsis parlamariorum ToU W. Jones.
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11(121—0?)=1287, 121—w?=117, w*=121-177=4, o*= 4 V4
w=-+2.

"Apa 1) &piunTikn Tpsodos elvar 9, 11, 13, 1 13 11, 9 Tevi-
KGTepov, STav els Tapdpolx TPOPANHaTa EXWHEY TEPITTOV TrAffos
Gpwv kai ypnolporroloUpey TO &fpoiopd TwY, TOPICTAVOUEY TOV
Hegadov Gpov pé X LY., THY Slagopdy We w, Evé) &v TO TARBos TGV
dpewv elvan &pTios &pifuds, TaploTavoper Tous SUo pecxious SiaBo-
X1KoUs &pous pé x—w kal X+, fiTol 1 Slapopd TaploTaveTal pé 2w,
31e e0kdAews eUpiokopey THY TapdoTacty kai &AAwY Spwv TS TPoo-
dou.

Hagadelyuara. lov. ZnToUvran TrévTe Biadoy kol Spot &pBunTikiig
TpodBov, Tév dTroicov TO pév &fpoioua elvan &, TO B¢ yivouevov y. lMa-
pIOTEVOUEY KaTd oelpdy TOV TpiTov Spov wé X, TNV Blagopav pé w,
OTe Exouey ToUs Spous X—2w, X—w, X, X+W, X+ 2w, ‘Emopévws 6&
elvon &g’ fvds piv x—20+X—w-+x+x+wt+x+20 =a f| 5x =«
X*:E- , 6@’ ETépou  ExopEv (x»?co)(X-fco)X(Xz—l--m)(x—}-“Qc.o):y fi
X (x2—00?) (x2—4w?) = y. OfTopey X= -%, &te g(;j —mﬂ) (;5 __4(_02)1 y.

‘H tElowots atrm elvan BiTeTpdrywvos &5 TPOs w Kal AVovTes onl-
THv ebplokopey TAS TIHGS ToU w Kai drohoubws Exopev Tous (nToupé-
vous dpiBuous.

20v. ZnToUvrar Téooapes Siadoyikol Spor dp1BunTikiis TpodBou ué
&Bpoiopa a kai ywopevov Y.

Tapiotévoper ToUs 8pous wé X — 30, X—w, X+, x+3w, &Te

8a Eycuev x—3w+ x—w+ X+ w+x+3w=a ka x= —:. "Ag’ ETépou

Exopey (x—300) (x—w)(x+w)(x +3w) = )E/ i (x—w?)(x*-%%) =y,
2
OfTopev x= -:— kol eUpioxopev ((116—03’ )(?6 )—9&3’:)/.
AUTn Avopévn 8idet Tas Tipds ToU w, dxohoubus B¢ eUplokopey
Tous (nToupévous &p1Buovs.
3ov. “Eore 611 [nreitan 1O &Bpoiopa TéV dxepadeov BeTikddy
&p1Budy &d ToU 1 péxpr Tol v, fiTol TO 14+24-3+44,..+v¥. "Av

*H oyoMy T@v Mubayopeicwov (6n kal 51 txarovTaeTnpls X, ) Eyvdpi-
Ze ToUs TUmous 1+2+434... +v=v( v41):2, 24446+..4+2v=1v(v+1),
14-3454...42v—1=12
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(I-wyv,

2, wapioTavy TO [nToUpevov &fpoicpa, O& Eywpey I, =

4ov. "EoTtw, &1 {nTeiTan TO &bporopa TV TpdTwy Slaboyikév

mepITT&V SpiBuddv 1, 3, 5, 7,...., (2v=1), fjtor & 14345474+

2v—1. *H Siagopa Tijs Tpoodou elvar 2, & TpdTos &pos 1 kai & Te-

e
2

2

Aevtaios 2v—1. "Apa Eyopew 14-3+...+2v-1] V2,

'Aocxfjoetg xai npofAfparta

‘Oudas wphdTn. 534 N& alipedf 10 124224324 ... v2,

Noparnpouuey &1 (a4 1)*=o?+3a2+ 3a+ 13. Béropey Biadoyikis a=0, a=1,
a=2, a=3,... a=v & ™w fo¢mTa ey kol TpoobéTovtes Tas TpekuTTTeUoas
iooTnTas kard pédn, edpiokopev peTa THY &mAomoinoiv.

(v 13=3(12+ 24+ v2)4-3(14+- 24 -+ v)+ v 1.
"Av TopaoTiiowpey pE E,, 10 {nToupevav &bpoiopa, Gécwpey 58 =142+ ..ty
eupiokopev (v 1)3=3Z, | 3Z,4v+1 f Z,= -3(1%)--

535. Né& eUpebf) 10 134234334 ... =3, AauPbvopcy Thv loomta (14 o)
=ott 4o’} 6024 4o+ 1. Ofropevy a=0, a=1, a=2,...a=v kai Tpoxwpoluew &
oiws, &mews kol S1d THv elpeciv ToU Z,, UTOBETOVTES YVwoTas Tag TiHas Z;, I

536. Tldoov elvar 1O &Bporopa o) Té@v 25 TpdTwy Siadoyxiy dkepaicay
apifpdv ; B) Tév 30 mpwTwy Siaboy iy TEpITTGY dpifudy ; ¥") Ty 40 mpd-
Twy Biaxboyikidv dpTicov dpiBpdv ;

537. EUpete 10 &Bpoiopa mavTwv TGV drepaicov &pvnmikdv  &pifpdv &mod
—1 péxpr TOU —V.

538. Moéoov elvon & TAfifos Tév Spwv &piBunTikijs Tpoddou pt a’ &pov 12,
TeAevTalov 144 kal &Bpoopa avrddv 1014 ;

539. Tola elvan 1y Bixgopd &pibunTikils Tpoddou fx 14 Spuwv, av & a elven
8 kol T0 &Bpolopa 567.

540. Tlola elven ) Siapopd &p@unTixiis TpodBou ueé 16 Spous, Tis dmoias &
TeheuTaios Spos elvan 63 kal Td &fpoopa 728 ;

541. Tléoov elvan 6 TATBos T@v Spewv &piBunTikiis TTpoodou ue &lporoua 456,
Biapopay —12 xai TeAeuTaiov Spov 15 ;

542. Méoov &Eile tumdpevpa, &v mAnpdvetan els 12 Booeis kal 1) o' Boois el-
van 100 Bpaypds, f) P’ 150 Spyx. fy y' 200 Bpyx. k.o ;

543, "Av & 205 kal & Tos 8pos &piBunTIkis TpodSou Exouv &bpoioua 92, & B
4os xal 1log 71, Tives elvan ol Téooapes dpor ;

544. Tofa elvan 1) &pBunTikhy wpdobos pt 12 Spous, &v 1O &fporoua TV Teo-
cépwv péowy Gpwv elven 74, 16 B ywopevov TV dxpwv 70 ;

545. EUpete ToUs TrévTe Spous dmbunTikils Tpodbou Eyovras yivouevor 12320
kai &fporopa 40.
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‘Opds SevuTépa. 546. Na eipebij 6 vioarods dpos kai 16 &bpoioua Tédy v
; v—1 v-2, v-3
TrpwTeov Spwv Ths Tpeddou I, —r——v——' e s

547. N& ebpefolv Téooupes dképaior dpifuol dmoTeAolvTes &piBunTikny Tpd-

oBov, &v T6 &Bpoiopd Twv elvan 20 kal To dfporopa TV AvTIoTPOPwY Twv elvan
1

1 EZ'

548. Acifare, 81 slvon 2=25, Otav Z=1+424-dv, Zg=D14 2043

549.. ECpete 1o 1244247244 (3v—2)%. (Xpnowomomoate T lodTnTar
(Ba—2)2=9a2—12a-+4 kai Béoore a=1,2,...v).

550. EUpete 10 &bporopa TGV TETpaywvwy TV v TpwTwy BiaBoy kv re-
o1TTéY dpibudv. ( Xenawomomoate Thy looTnTa

(2a—1)2=4a2—4a+1 Bétovtes a=1, 2,...,v).

551. Evpete 16 &Bpoiopa 1:2+42:3+ 344 ... 4-v(v+1). (XpnowomomoaTe v
iooTnTa a(a+1)=a24a Oétovres a=1, 2,..v).

552. Evpete 10 &fpoiopa TGOV TETpIywvwy TV v TpWTWY SiaSoy ik &p-
Titwy dp1Bpudov.
2. IIPOOAOI TEQMETPIKAI

§ 208. Tewpetpixy npdodog* kakeitan ooyt dpi1BpddY, Eka-
oTos TGV dmmoiwv ylvetan &k ToU Tponyoupévou Tou k¢ TToAAaTrAaoia-
opov &l TOV alTov dpiBudv.

Oi ptv &moTedolvres Ty Trpdodov &pibuoi Aéyovran Epor arriis,
S 8¢ &piBuds, &l Tov Sdmofov moAamrAacialeTan Spos Tis, Bidk v Seo-
on TOv Emdpevov aUTol, AéyeTar Adyog TS Tpoddou.

‘Edv ptv & Adyos Tis mpoodbou dmoAvtweg fewpolpevos elvan
neyoAUrepos s 1, ol &poi amoAdrwe Becopolpevor Bafvouv o-
Eavopevol kai 7) TpooBos AfyeTal ( &moAUTws ) abEovoa, tdv 8¢ &
Adyos &moAbTwg BewpoUuevos elvan wikpoTepos Tis 1, of Spoi &mo-
AUTws Becopolpevor Paivouv EAarToUpevol ( @BivovTes ) kad #) Trpdo-
Sos Aéyetan ( &moAuTws ) Bivovaa.

Kotd Tabra, 1) Siaboxn T@V &piudv 1, 2, 4, 8, 16...., 64 &mo-
TeAel TrpdoSov yewpeTpikA Y afovoav pé Adyov 2.

‘Opoiws of &pifuoi —5, —10, —20, —40, —80,.. &moTeAolv yecwpe-
TPy TpdoSov (&moAUTws) aufovoav ué ?\ézov TOV 2, #v® of

1 1 1 ) e __24' A LY
1, 7! Tr —8—-,... kol of —2, =3 ! 9 27

* Al yewopetpikal mwpdodor tppavilovrar TO TpdToV £s TO PiPAiov *ApidunTi-
Kkfis ToU Alyurrtiou Ahmes, émou {nteiTen vi TpooTediouv of dpibpoi « 7, 49, 343,
2401, 16 807 xai eUpiokeTar &bpoiopa 19 607 ».
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S&moTeAoUy ( aTOAUTWS ) PBIVOUCOS YEWPETPIKAS TTPOOBOUS WE dvTi-
; : 3 l \
oTOlYoUS AOyous TOuS 5 kal o

*Av LUE @ TTXPOTTNOWHEY TOV TPGTOV OPOV YEWUETPIKNS TIVOS
Tpoodou kai pE @ TOV Adyov aUTfis, & Opos TalTng O Exwv THY B
TaEv & elven aw, 6 Exwy TV y' T&fiv & TapioTdveTcn UTO ToU
w-w=aw’ K.0.K., WoTe N Tpoodos 8 TapioTaveTon oUTws :

(o3 c (o E A o (7 I (%

'Ek ToUTwv PAémopey 0TI :

“Orav 6007 6 mpdTog Bpog xai 6 Adyog THG YEWRETPIXTG TtpO-
6500, TéTE ¥ Mpdodaog Svvaral va Bewpdlral wplopévy.

*Erions mrapatnpoUpey, 6T1:

‘0 Tuxwv 8pog yewpetpixilg mpoddov icobrtar pé Tov o
dpov adTiig émi Thv SVvapty Tod Adyou, Thv Exovcav éubétny
Tov GpBpov TéV mponyovpévwy adTod Spwv.

Edv pt T TopaoThowuey TOV Spov THis VIooTRS TAEEWS yEUE-
TpIkFs TpodBou ExoUons o Spov a Kal Adyov w, B Excwuey T=a.w' +)

v—I1

Ex Tadng ebpiokouey o = 7 kai w = ‘/_&" M.x. 6 Ewv Tnv

Y

Bexdrny T&EIv Opos Tiis mpodSou 2, 6, 18,... elvan 2.3%, 86T elven
a=2, w=3, v=10.

“Av ol SiaBoyikoi Spor YewpeTPIKils Tpodbou TapaoTafolv ué
& B, Y, 8,y A, T kad O AOYOS NS HE @, Ocr Excouey P=aw, y=Ppw,...,

x Ty p Y T
apaw=%=—g—:...:-’\—xm GNP N, Apa

B=aw, P = -% kai ¥ = ay.

§ 209. Td ywopevov Vo Spwv yewpetpixijs mpoddou iodxig
dmexbvrwy & TV dxpwy Spwv, ioodral pé TO yivdpevov TdV
dxpwv Spwv.

"EoTw ) YEWHETPIKT TPdodos ué Spous kaTa oelpav a, P, v, §,..
KA, T, Kai Adyov TOv .

P=aw
Exouev A= T:" TMoAAamAaoi&lovTes Tas ooTnTas aUTds Kamde
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Y =aw?

£AT, cUpiokopev BA = aT. "Emions &youev T : .
HEAT), P H B WS X K = Eo? Kol METX TC‘)V

TOAAGTTAGCIGOIOY  TOUTWY  KoTd  WEAN  yk = aT. OUtos  Eyopev
ofT 2= PA =K

TMaparnpolbuey, &1 &&v TO WAffos T&Y Speov elvon &p1Buds e-
piTTds, ToTe O Utrdpyn els Spos &méxwov E€ ioou ik TGV dKpwv Spw,
& dmoios B elvan pecaios Spos Tiis Tpoddou (s &k Tiis Béoewds Tou).
"Av TTapaoTadf almods pi B, B elvon kaTd T GveTEp.

P = {57\_ aT §j W=arT Kad IJ:VCI?
I. TAPEMBOAH OPQN TEQMETPIKHZ TIPOOAOY

§ 210. Aidovtal &Uo &pibuol, a, P kad InTeiton va TrapepPditco-
ey peTaly alrmédv v GAAous, of bmofol eTd T@v Sobévrov v &mroTe-
AoUv yewpeTpikny Trpéodov.

"EQv mrapaoTiowuey P w, TV Adyov Tiis mpoddou, 7 émola
8& oynuaTiodd, tmadn T6 WAfBos TGV Spwv adTiis 6& elvan v - 2,

& TeeuTaios, Spos B = aw'*!. *Ex Tfis loémTos alTfis eUpiowopey
v4-1

wmzﬂmm=V£
[+§ [0

( &v v+ 1 == &pTios, TrpETTEL % » 0, Bick v EYoUEV SPOUS POy LOTIKOUS

&piBuovs.). ‘Emopéves 7 {nTouuévn Tpdodos B& elvan
v+1 v+4-1

B B\
= c(‘/ 2 a\/(?)
My. &v {nrijron v& mapepPAndolv évvea &piBuoi petady Tédv
1 kad 2, oftives perd TV BobévTwv v GMOTEAOUV YEWUETPIKAY Trpdo-
10 1
Bov, Eyopev v=9 kal w = Y2 =210, ‘Emopéveds 1 Trpdodos elvan
DL
1, 918 910 310 T

*AoxfoetLg

553. TTolon &k TédV k&Twd Tpodbwy elvan aifouoar, Troicn givouoar kal Siari :
a') 5, 10, 20... §°) 3, —6, 12,... ¥y 7, —28, 112.. &) 135, 27, 54,
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o b5t VTR , 8 16
£) 5 S ot’) —4, S T

554. Na& eUpebf] 6 6pos Tiis EPBOpNS Talews Ths YewpeTpikiis Tpoddou 2, 6, 18...

555. Na elpebi) & Adyos yewuetpixiis mpodbou pé TrpddTov dpov Tov 9 kai
TEPTTTOY TOV 144,

556, N& eUpebf] & Adyos Tiis mpodBou, 6Tav & mpddTos Spos Tns elvan 2, &
TeAeuTaios 512 kal TO mAffos TV Spwv 9.

557. Na elpebf) ¢ mrpdTos Spos yewpeTpikfls TpodSou, Tfis Omoias & Teleu-
Taios Opos elvar 156,25, 6 TpoTeAeuTaios 62,5 kai To TAfbos TGV Spawv 6.

558. TMéoov elvar 16 mAfBos TGV Spwv yewpeTpikils Tpoddou, Tfis dmoias &
Tp&dTos Gpos elvar 6, & SeUtepos 12 kal & TeAeuTaios 3 072 ;

559. Eivan Suvatov va eUpeli] TO wAfBos TGV Spwv yewpeTpikiys Tpodbou pé
a’ Spov 23,75, Aoyov —0,925 kai Teheutaiov —7,375;

560. EUpete 1O wAffos T&V Spwv YEWUETPIKTS Trpodbou Eyoluons TETEpTNS
Tabews Gpov 13, éxtns 117 kal TeAeutaiov 9 477.

561. EUpete TOV Adyov yewpeTpikiis mpoodou, Exouons Tpitns Tdfews Spov
oV 12 kai dy8dns Tov 384.

Il. AGPOIZMA OPQN TEQMETPIKHZ TTPOOAQY

§ 211. "Eotw 1) yewpeTpikn Tpoodos, a, aw, aw?,.., cw'"!
¢k v Opwv. 'Edv InTolpev 16 &bpolopa Té@v Spwy alTiis kai Trapa-
oTnowpey aUTo ué %, B& Exoouev

2 = o+ awtaw4-...+awv? (1)

'E&v TroAamAGoiGowpEy T& péAT) TaUTNS €T w, dpaipéowuey BE
&mo T E§ayduevor Zw=aw-+aw?+...+aw’ Ty (1) (xord péAn ),
TPOKUTTTEl Zw—2=0w" —a i Z:(w—1) = aw’ —q, & Ths dmoloas eUpi-
okopev BraupolvTes Ta foa i ToU w—1 (16 dmoiov UmroTifeTon=£0,8n-

AGSH kol B 22 =5 (0

w—1

*Av els T lodTnTa TalTny Béowpey TO T &vTi ToU aw' !, TO 6-

* ‘H levikty &Bpoiois Spwv yewpeTpikils Tpoddou SpeideTan el Tous “EAAnvas
kot brikTaow THs dvadoylas aix=X:y, ExpnoipomoliTo & TO TpdTov §) a, af,
ap?... MevikwTépa popety &Bpoloews mapovoidletar 1O TpdTov €els TO Epyov
«Algorithmus de Integris» (1410) Tumwbiv v TMaboun (1483) xai &v Beverig
(1540) Umrd ToU ‘ltahou Prosdocimo de Beldomanti, ¢ omoios &xpnoiporroin-
ot TOV TUTOV a+-ap+ag?4-...4apv—rl=apv—1+4 (apv—I—Pa):(p—1), &x1 pt olp-
PoAa, &AAG b Trapadelypara povov. [evikov TUmov Trpoobicews Spwv YEWME-
Tpikils TTpodbou BiGer & IdAdos F. Viete (1540 - 1603, Mapicion).
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Troiov TTapIoTAvEl TOV TeEAeuTaiov Spov THs (1 ), 8a Exwpev 1O {nToU-

pevov &Bpolopa.
awv—lw—a Tw—a oY= oy, oo "
&= T T R T (s
T efarydpevoy ToUTo Buvaneba va elpwpev kai g EEfs :
"Exouey a-faw4-aw® ... 0w lea(l+wtw'+...+w’ 1),
Mvepilopsy 671 TO 14-co+w?*4-...4w¥ ! glvar TO TMAiKov THis &i-
aipéoews (w' — 1) : (w—1), dpa:
wv — 1 l—cwv a awV

0 \ —1 __ RO . — ——
git-atoaetl aet et S Qe mpen = e e

lIl. ABPOIETMA ATEIPQN OPQN ®OINOYEIHZ MEQMETPIKHZ MMPOOAOY

§ 212. *Av Umobéowpey, 6Ti 1 Bofelox yewpeTpikf Tpoodog
elvar @bivouoa * p¢ &meipov TAfifos Spwv, BnAadh 0TI Exouev ThH
yewpeTpikfy mpoodov (1) a, aw, aw’, aw’.. (érr” &rreipov), v
16 w elvan &moAUTws ¢ 1, ToTE TO W B elvan &piBuds oAU pikpos,
&rav 1o v elvan oAU peydhos (BeTikds). "OTtav 8¢ TO v UmrepPaivn
Tévra Sobévra BeTikdy &piBpov ko Teivn Els TO 00, TO WY kaboos Kai
T aw' ylvetar &MOAUTWS pikpSTEpOY TTavTOs BeTiKOU &p1Bpol kai
Aéyouev, T teiver els 10 0.

*Edv Aoimrov T &Bpoiopa TéV V TPWTWY Spwv THS TEoddou, To

g v
3= ac‘:_;':ypdxpwuev oUTw: Z = a{—i‘g = TST»_ Tfm
ey, 8TI TO v —s 0o, TOTE Aéyouev, 6T TpooBéTopey ToUs drelpous -

kal Umoféoco-

R a » . ¢ ; .
pous This TpodBov, émreidn B TO pev |-~ elvon &pifuds dpiautvos, To

~ 1 1 a o
8¢ aw’ —0, B Exwpev ds dBpotoua Ths (17) 70 1=, SnAabdi xouev:

a+aw+-...4aw' ! = 1%@—, w (1, v—o00. "Hro1:
T #Bpoiopa Tdv Grelpwv T6 TAH00g 8pwv @Bivodong yew-
petpixiic mpodSou iloobral pé xAdopad, Eyov plBunmv pév Tov

, 1 1 1\ :
* ‘H gfivouoa yewpeTpiki Tpdobos 1+ + (?) (-4*) +oo., EUgvile-
Tar TO TpdsTov Umd Tou ‘EAAnvos pafmuaTikol "ApxiurSous (287-212 m.x,

Zupakouoat ).
15
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npdTov Spov, mapovopasTiv 8¢ ThHy povdda HAattwpévny xatd
Tov Adyov TG mpoddou.
Kard Tabrta 10 &bpoiopa 16v dmeipwy dpwv s 1, -;—r ;21;,---,
ot o ¢ 1 ' 1 ]
els v omolav elvan w= 5 kol a= 1, elven — = 2. To &bpoiopa
E
TGV dmeipwy Opwv TS Tmpodbou 4, 2, 1, 21: elvon - 41 —

'Aoxfoetg xai IpoPrAfparta

‘Opas mpowTn. 562. N& elpebi] 1O &bporopa TGV Spwv YewpeTpikiis
Tpooddou, els THv dmoiav elvan :
a’) a=25, w=-3, v=7, p') a=7, 1=5103, v=7, y') 7=0,0625 w=0,5, v=13.

563. Tléoov elvan 16 TATjBos TGV Epwy YeEwUETPIKAS TpodBou pé
a') a=4, w=4, kal &powopa I=5460, P') a=4,6 w=108, T=54 155,8.

) a=>5; a=1280 Z=2 555,

564. Na& elpebi] To &bporopa tkdorns T@dv Emopbvewv mpodBuwv, ol dmoic E-
youv dareipous Spous :
o) _% % % ) %, ]Jé, 6“14 ¥ 2, —1._1?. _g,... §') 0,86 86...

565. EUpete 1O &fpoiopa TGV Spwv TOV YeWHETPIKDY TpodSwy, of dTroia
mpokuTTouY, &v peTabu o) Tév 13,7 kai 3507,2 mapepPAnbolv 7 yewn. péoor,
B Tév 48,6 kal 0,2 mopepPAnbolv 4 yewp. péoor.

566 N& elpefii & mr&TOs Spos kal TO &fpoioua TGV Spwv YEWUETPIKTS Tpod-
Sou, sis v omolay T=384, w=2, v=8.

567. N& eUpebij To &bpoiopa o) _:,12" -+ % -+ —;——i— %%» .. (& &mepov ).
1 2 3 4 1 ] 1 1
; = ah S e e a7 =
(TTapanprioate 671 elvan 5 + T + g + 16_} 2 " B 6+"'+
T A U SO S (o,
478 Ve T T
n ¥ 241 1
ﬂ)v -t + V = o4 + . (&’ &mreipov ).

V2 -1

* ‘O Stiffel (1544) els 10 Epyov Tou «Arithmetica Integra» ecopnoe 1o &-
1 2 4 8 16
fpoiopa Spwv yewpeTpikfls TpodSou 1 7 +1+4 3 -+ Ty -+ 57 + 8l kai TTpocé-

feoe Tremepacpévov TATfos Opeov. @
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‘Oudgs BeuTépa 568, "Av a) P )0, va elpeBolv Td dbpoicuaTa
2 3
a') av fpav—r4-Pav—3r ... B a+B+ i - gz

569. Eis tetpaycwvov (i lodmAcupoy Tpiywvov) pé pikos Tis TAsUpds Tou a,
ouvBtopey Ta pfoa TV TAEUpGDY oUTOU Kai EUpiokopev veov TolouTo. To alto
EravahapPavopey els TO véov TouTo kal oUTwy k' 5. N& eUpedfy 1o &quwm
TV EuPaBY kad TV TepIéTPWY TAOV KITEipwY TOUTWY TETpaywvwy () Tpiydvewy).

570. Eis xUxAov ué pijkos Tijs dkTivos p éyypagouey TeTpdywvov, els Tolto
KUKAov, gls TOv kUKAnY TeTpdywvov k.0.k. Na eipedi) 10 &Bpotoua Tdv tuPaddy
TGOV dmmeipwy ToUTwy KUKAWY Kal TETpaywvwy.

571, Né& ebpedolv al ywvian TeTpatmAeUpoy, &v &TOTEROUY YEWUETPIKNY Tpo-
oBov k.. f) TeTdpTn eivon évveamAacia Tis BeuTépas.

572. N& peprodfj 6 221 els Tpla pépn caroTedoUvTa YEWHSTPIKNY Tpdodov, Tis
dmoias & y' Spos va UtrepPaivy Tov a’ kot 136.

573. TS pév &dpoiopa Tpi@y SiaBoxikdy dpwy YEWUETPIKAS TPooddou elval
248, 1) 8t Biapopd TGV &Kkpwy Spwy elvan 192, Tives of Tpeis Spor ;

574. Acifarre, 6T1 TO yivopevoy TV Spwy YEWHETPIKTS TTPoodou pe v Spous kai

&xpous Spous a kai T looUuTan uE I-"(aTj;.
3. APMONIKH IMPO0OAQOZ

§ 213. Kodeivan dppovixy mpoodos Biaboxn &pifudv, Gv oi
dvTioTpogol ToUTwy Katd THY adThv Ta§v dmoTeAolv dpiBunTiktv
TrpdoBov. Tly. émeidn of &pibpoi 1, 2, 5, 7,... &moTedolv &piBunTikny

, ‘ e i ; e B
mpooBov, of dvrioTpogor aUT®Y 1, 5+ o .- Aéyouev &1 &rroTe-
AoUv apuoviknv 'n'pc’JoBov.

‘Opoiws of 1 1 = ,... &roTehoUV GppOVIKNY Trpdodov, ETel-

'2 3 4
57 of 1, 2, 3,.. dpilovorv &piBunTikNY Tpdodov.
‘Eqv o, B, y elvon Tpeis Siadoyikol Spot dppovikiis mpoddou

, Ter. , TS e
oUBeis ¢€ auTédv elvon 0, B16T1 of dvtioTpogol Twv of —» 5 &

dvan SiaBoyikol Spor &piBunTIKTS poodou SnA. &pifpoi dpiopévor,

PSRN o SN i

KmBaExmuEVE—;r—_;{——EnE—;—i—YKcnﬁﬁl___l_ 9]
o Y

1 1 2

B xodeiton péoog dppovixdg TGV o, B, y, elvar 8 kai— s =

a—p

| By+op=2ay, ay—By=cp—ay, (c—P)y=(F-y)x xai ““aly
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*Av SoBolv &Uo &piBuoi .x. a, P ke {nTeiTan vé TapeuPAnbolv
petafy aUT®dy v &piBuol, ol dmolol peTa TAV SobévTwy va &TToTE-

Aéoouv dpuovikhv Trpdodov, TrapaTnpoUuey, 8Tt oi dpibuol é" é—aa

elvan of &xpot Spor &piBunTikis TTpodBou ki v + 2 Spous, kai oi tvBia-

uecor auTédy elven of &vrioTpogor &pifuol T@v [nToupéveov. EUpi-

oxopev TOV Adyov, EoTw w, THS év Adyw &piBunTikis Tpoddou, OTE
1 1

_E =
W= S

ol &vricTpogol aUtdv elven oi [nToluevor piBuoi. Thx. © Emope-

, oynuarTilopey Tous Spous Tiis &piBunTikfs Tpoddou kal

vos ToU Spou % 'rﬁs dp1BunTikfis Tpoddou elvan & El—{— (—é = 1)1

(o
(v+1) = ]E+ (a—P): (v+1)aP, & 8¢ &vrioTpogos ToUTou Gp1Bucs

elvan & peTd TO TpdTov Spos TS &puovikiis TpodSou.

'AoxNoeLg

575. Evpere v dppovikiy mpdobov pé 20 Spous, THs dmoias ol Uo TpdTOL
1 105 . 1
- ' 1 ] Z 1' L2y
Spor elven a') 1, 7 B 7' 1 30) 3
576. Metafy Tév &pibudv 0,25 kal 0,025 va TapeppAnBouv 18 &piBuoi, coTe
petd TV SoBvtev va dmoTeAégouv dpuovikiy Tpdobov.

B’ IEPI AOTAPIOMQN

§ 214. KohoUuev Aoydpibpov &pibuol Twds A s Tpds Paoiy
Tov &piBpdv 10, ToV txBérnv Tiis Buvdpews Tol 10, 1) émroiax iooUTan
e Tov A*, "Hrol &v elven 109=A, 76 a AéyeTon Aoydpifuos ToU A cos

* KoAoUpev vemépiov Aoydpifuov &pifucu Tov AoydpiBuov altou cx Tpds
paov Tov douppeTpov dpifipdy, & omroios TapITTAVETAl PE TO Ypduua e kol elvat

1 1 1 o . ]
=l4= 4+ — + =+ - : =2, wee 5
e=14 I + " e (én’ &mepov ) { e =2,718281828... "0 e &tv elvat

pffa dhyeBpikiis tEiocaews Kol 51 TouTo AbyeTan kal UmepPartundg dpibpos (s
xal & apiBuds w=3,14159...) ."H teeUpeais T&V vemepicov Aoyapifuwy dpeiAeTan €is
tov John Naper (1614), OAiyov Bt Ppadutepov & Briggs (1624) Ednuoaieuoe
mivaxes SexaBikédy AoyapiBuwv dmo 1 péxper 20 000.

Mia Eflowats Ayeton dAyefpua, &v 10 mpdTov péhos Tns elven drépaiov Te-
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Tpds Péotv 10 f) &rAds Aoydpifpos Tou A Kad OT|HEIOVETAN OUPBOAIKES
¢ £Efis : a=AoyA i AoyA=aq, &rroryyéAeTan BE 1 {odTns adrn oUTes:

‘O Aoydpibpog Tob A elval ioog peé a.

"Emreidny elvea 10° = 1 xai 10 = 10, émeton T :

AoydpiBpog ol pév 1 elvat o 0, Tob 8¢ 10 # 1.

O& 8elfwpev Topa OTI:

AaBévroc GpiBpod Betinod Lmdpxet elg pévog Aoydpibuog
avTob.

lov. *Eotw &piBuds A)0. Acnpavopey gva dxépaiov kad feTikdv

s . 1g 20003 e

&p1Buoy v kal oxmuaTilopey TOUS &piBpous 0, = <0 e KOl TOS
1 2 3

v v

Suvdpers 100, 10V, 10V, 10

1

189 elvoa 10V ) 1 (Bromi &v fio 10
Suvapy, 8 eiyouev 101). Of Spor
gvor o ToU a’ kal &€fs, xai &v

.., oi émoicn &moTeholv pdodov ye-
Ly
V. e 1

WRETPIKNY aUouoay, ETTE
UyoUvTes T& Gvica aUTd elg THY v
Tiis TPodSou Tt Paivouy o Eavou
pév TOxY el §€ atrT@v v& iooUTan ue Tov A, & &kbEtng Tiis Suvdews
& Aoydpifpos ToU A, &v & Bév ouuPaivn ToUTo, B
aBoyKév Spwy THis TpodBov, foTe TV
p+1

v

T elvoa
mepiégeTon 6 A petagy Sue B
B ut1 i
10V xoi 10 v, Aot 6& elven 107 (A (10
Of BUo oUtor Gpibuoi, peTaly TéY Omoiwy TepiEETon & A,
Bl Dot T L. ﬁ.( 1 )
Siagépouy katé 10 v —10v =107 .10V —10¥ =10~ \10v—1/.

ANN’ ) Siagopd o) BUvartan v& yivn pixpoTépa TawTos dpibpod
1

5 v. Aidm 1o 10 V=1 Slvaran v

s BerikoU &piBuol, dTav TO v Umep-
1

BeTixoU, &v AdPoopey KETCAANAWS

yivn &oAUTAS WIKPOTEPOY TTAVTO

p1fuov. ToUTo ouppaiver, 816T1 TO 10 ¥ Sinvekdds
1

E4veTan TO V, manoialer 8¢ 16 10V Tpos Thv 1.

Badvn kaTdAAnAov &

eaaTToUTaN, dTav aU

AUGVUHOY €5 TTpos TOUS dryveooTous aUTRs, tup T Belrrepov pEACS NS elven pnBév.*H
pifoar dAyePpikiis EE10GaENS TIPAVHATIKN 7 pryadixn Adyeton GAyeBpinds GpiBuds.
Ol &hyePpikol &piBuoi BuvavTal vé elvar pryol i dovnpeTpol, GAAG Biv Ere-

Ta1 671 k&Be GouppeTpos elva &hyePpikos &piBuss. Tapdbearypa ol dveTépw &-

mfpol e xail T
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STav TO v Telvel el TO oo, Aol Aormov of &Uo &piBuoi, peTau TRV
omolwy meplExeTal & A, Biapépouv ETTOAUTWS KXT& TogoTnTa d00v
BéAopey pikpav (Otav AdPwiey TO v dpkoUvTas HEya), koTa peilova
Adyov 6 A B& Biagépn &ToAUTws &md EkaoTov TGV &pIBUY TouTwy
KaTX ToodTnTa Soov BiAopev mikpdv. “Htol elvanr & A Splov Exa-
oTou TGV dpifpdv alTdv.

Avvapeda Aoirov v& AdPper ( KaTd Tpogéyyioiv ) Tov A igov
HE EKaoToV TGV dp1Buddy TouTwy (dTav TO v Angdfj dpkoUvTws péya),

ul
nTol v& Béccopey A = 10‘ , 61¢ elval AoyA = -‘, 10 v =A, &

AoyA= ;,:1' Oi BUo olUrtol Aoydpifuor ToU A Biagépouv KaTa ll

R ; di 2 ‘ v,
TO OTrolov Teivel els TO 0, dTtav TO v Teivy elg oo,

2cv. "EoTw éT1 elven 0 ¢ A ( 1. Taparnpoluev &1 6& elvea /1): e

‘Etropévas 6 )\ea £xn Aoydpibuov, éoTw TOV -;, dnAadn Ba elvat
3
i\ =10". "AvTioTpépovTes TG Toa, & Eycopev A= ~—1K—: LO™ & émro-
107%

uEves AoyA=— ;— Aeyopev Twpa, 6T el povos Aoydpifipos Tod A

Umrdipyel. A1oTi, f&v eixopev TrX. v=MAoyA kai p=AoyA, 6& fTo
10¥ =A, 10°P =A kai 10¥ =107, &pa kai 10¥—P=1, émopévess v—p =0
fiv=p.

‘Ex Tév dvwTépw EmeTon 611 :

Ildg &piBpog A ) 0 Exel éva pévov AoydpiBpov, Betixdv pév
dv A ) 1. dpvnridv 8¢ av A (1.

Hapatnorjoets. "Apynrindg apiBuds tig S¢v Eyer (mpaypari-
®ov) AoydpiBpov, émadn &' oUbepiav (TwparyupaTiknv) Tipfy Tol X
f| dUvas 10X &iber éfarydpevov &pvnTikdy, BidTi 1O 10* = BeT. &-

piBuds, T6 10— * = —“; — = OeTikds dpiBuds.

2a. "Ap1Buds Tis oUupeTpos o Suvatan va Becopnd7} s Aoydpif-
pos ToU 10%, elvan 8¢ oUros & udvos, doTis Exer AoydpiBuov TOV a.

3n. Moo &uvaps Tol 10 ué éxBétny &piBudv oUppetpov Exel
Aoyapifiuov Tov oUppeTpov ToUTov EkBET Y, Tras Bt d)\?\og &p1Buds Exer
AoyapifBuov doUppetpov &piBpdv.
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ATy, &v elye AoydpiBuov oUuppetpov &piBuoy, 8& fito oltog
icos pé Suvamy ToU 10 Exovoav ékbéTny TOV gUppeTpov ToUToOV, TO
droiov dvTikertan el TRV yevouévny Umodeaiy.

Of &mbuoi 10v, 107, 10% 10%..., 10V, &trov v dképaios, Exouy &vTl-
oToixws Aoyapifpous 0, 1, D8k Vs

Oi &pibuoi 102, 102, 10—,.., 10— 1 of iool Twv dvTioTolyws
0,1 0,01 0,001 ... 0,00... 01 E&xouv dvmiorolyws  Aoyapifuous
-1, =2, =3,.., —v

1. IAIOTHTEEZ TQN AOTAPIOMQN

§ 215. o’) ‘O AoydpiBpog ytvop.évou &pBpdv ioobral pé o
dBpotopa TV Aoyapifpwy TOV rapayévtwy adTod.

“Eore, &7 elvon AoyA=a, AoyB=P, doyl= . B& Beifeopev, 6Tt
Aoy(A-B-r):a—i—B%f)f:?\oyA—k-?\oyB-%?\oyr.

MdT1 ket TOV Spiopdv TEY AoyapiBuwy Exouev

10= =A, 108 =B, 10v=Il
kai ToAamAaoialovTes TQ foa TaliTa WEAT) EUploKouEY
10=. 108 . 10v = A-B-[ f 10=*8+y=A.B.T.

AMN’ 1) lodTns alrn opiler, OTi:

Aoy (A-B.IN) = ot B4 y=2AoyA +AroyB-+doyl.

Kot &vdoyov TpdTov BekVUETCl 1 18167ns kal S1& TepioooTE-
pous TrapdryovTas.

SuviiBuws, Stav BoBfj dxepatos &p1buds, &vadhUopey oUTOV Elg
yivduevoy TpdxTeov (f) wi) TapoydvTwy ko &1l ToU yivopévou alrréov
Epapuolopey TOV SUWTEP KaVOVX mrepl Aoyapifiuou yrvouevou.

T.x. Exopev ?\oy420=?\oy(3-5-7v4):Roy3+7\oy5+7\oy7+7\oy4,

B') ‘O AoydpiBpog TmAixov 8¥o dpBudy looltar pe Tov
AoydpiBpov Tob Statperéov petov Tov AoydptBpov Tob Siaipétou.

“EoTeo, 6T elvan AoyA =, AoyB=B. O& Beifwopev oTi Aoy % =

AoyA—AoyB. Aiém koaT& TOV dpiopdy T@V Aoyapifuwv Exopev
102 = A, 10 P=B, &icnpolvTes & Tds lodTnTas Kkerrex PEAT) eUplokopey

%’ o %ﬁ 10o—B= %. AN ) oot ol opiler 8T

7\0)'% = a—P = AoyA—AoyB.
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o » . 2 17 -
OuUTws éxopev TT.x. Aoy5 = Aoy 5 = Aoyl 7—hoy3

Y') ‘0O loydapifpog olacdvmote Suvdpews &pibpod icobton
pe 1ov éxBétny Tig Suvapewg émi Tov AoydpiBpov Thg Phoewg
avTyg.

"EoTw, 611 elvan AoyA=a kai éTi EYopEV THY BUvamy A pé ExBé-
TNV U oiovdnmoTe. Oa Beifwpev 511 AoyAd = pAoyA.

Ao, gmedn elvar AoyA=a, 8& Exoopev 10 = A kai UyolvTes Ta
foa elg THY p BUvauv epiokopey (109 )4 =A¥ f 1042 =Ar "AANG
7 iodTns alrn opilel, 611 AoyAd = p-a=pAoy-A

Kora Tabta Exouev /\oyAlv: Tl;?\oyA i AoyVA = ;\?I—Aa fiToL :

8') "0 AoydpiBpog pilng dpBpod icobrar we tov AoydpiBuov
Tob Umoppilov, Sippnpuévov Stk Tol Seixtou THg pilne.

') 'Eav elvon A, B 8Uo &pifpoi (BeTikoi ) nai AYB, 6d elvon kai
AoyA ) doyB, fav 7 Péois Té@v Aoyapibupwv elvan peyaduTépa Tijs
povcdos. AT &golU elvan A ) B, 8& Exwpev Siapolvtes Ta &vioa pe

B, g— y 1. "ANN dooU & g elvan ) 1 Exer AoydpiBuov GeTikdv, 7To

EYouEY ?\oyg >0, fj Aoy A—AoyB ) 0, &pa AoyA ) AoyB.

"Aoxmnotig
S77. N& Bery67) 1y dAfBera TéY kdTwb igoThTw :
a’) Aoyl5=noy3+Aoy5, B") Aoy55=hoy5+Aoyll.
Y') Aoy2 % = Aoy 7—Aoy3, &) Aoyd9=2royT,
€) Aoy} 20 = (Aoy20):2, aT') Aoy| 647%= 3(Aoy647):2,
£') 6Aoy32=Mnoy325, N') Aoy5+Aoy7+ Aoyd=Aoy140.

2. IEPI TOY XAPAKTHPIZTIKOY TOY AOTAPIOMOY

§ 216. Koholuev yapantnprotindv Aoyapifpou Tivds, ToV pi-
KpoTepoV €k BUo BiaBoyik@dv dkepaiwy, peTalU TGV Omoiwy Tepif-
XETal & Aoydapifuos alrds.

"EoTw dpiBuds Tis, mepieyduevos peTalU Tol | kai 10 U o T
"Emeidn 1 (7 ( 10, &xouev Aoyl ( Aoy7 { Aoyl0 # 0 { Aoy7 ( 1. *H-
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To1 & AoydpifBuos &pifpol TrEpIEXOUEVOU petafu 1 kai 10 Eyer yapa-
krnpioTikov 0.

*Av &piBuds Ti§ TEPIEYETA petaly TV 10 xad 100, wx. & 47,
tmeish 10 ¢ 47 ( 100, 8¢ Excopev Aoy10( Aoy 47 (Aoy100 /i 1 (Aoy 47 (2.
"Hrol s ToloUTos dpifpds Exer Aoyapibuov PE XOpaKTNPIoTIKOY |
K.0.x. 'ETeidn Spows mas &pibuds mepiexouevos o) ueTalu 1 kad 10
Exer Gxépaiov pépos povoymeiov, P petall 10 kai 100 Exar dxépaiov
wépos Biyneiov K.o.K., EMETOl OTL:

To YapaxTnpioTIXoV TOU Aoyapibpov dpBpod A > 1 éxe
téa0g dxepaiog povddag, boov elvat 16 wAffog TGOV Ynepiwy Tod
dxepaiov Tou wépoug NAaTTWREVOV wata 1.

Thy. T6 YopaximpioTikéy ToU Aoy 235 elven 2, ToU 12,4 elvan
1, ToU 3835,24 elven 3 wTA.

“EoTe Tdpa GpIBUSS TiS TEPIEXOMEVOS petaku Tév 0,1 xal 1,7y
& 0,34. ’Emeadf) slvoa 0,1 ¢ 0,34 (1, Exouev Aoy0,1 { Aoy0,34 ( Aoy
i —1{ Aoy 0,34¢0. "Htor & Aoydpibuos TaVToS TC?IO'J‘TO\_{ fiplﬁqu
TepiéyeTan peTaly TGV SiaBoyikdv &repadcov —1 xai 0 kol Exer ou-
VETTEDS YapaKTNEIOTIKOY —1,

"Av &piBpds TrepiéXeTan METAEY TGV 0,01 kai 0,1 .. & 0,047, érre1-
51 elven 0,01 ¢ 0,047 ( 0,1 B& Exwuev Aoy0,01 .< Royo,'047 { Aoy0,1
i —2(Aoy0,047( —1, fitor & Aoyopibuos TaVTOS ToloUTOY épllﬁuoc-
TepleyeTal peTaly TV Slaboy k@Y GKepaioy -2 wai —1 kai e
XOPOKTTPIOTIKOY TOV —2.

Emreidny Gpos mas &pifpos TeplEXOuEVOS ') petafy 0,1 wkad 1,
Stav ypagfj s Sexadikos B €1 gval UT]BEVIK'(‘DV Ei‘S :n']v éfPXT'Wr )
petafl 0,01 kod 0,1, dTav ypogi @S BEKGSLKOS, B& Exn §uo unSevi-
k& gls THY &pyny palu pé T undevikdy ToU dxepaiou pEPOUS K.O.K.
EmeTon 6T :

T YopaxtnpLOTIXOV TOD Aoyapifpov ( Betixol ) &p;?poﬁ A1
ypappévou g Sexadixod, éxeL téoag &pvn'ﬂ?c&g‘po‘vuéiag, doa
wal T& pundevixd mov ¥xer eig ™Y Gpynv pald pé o pndevurdy
To0 duepaiov pépous. .

Tl.x. T& XopakTnpioTikov ToU Aoy0,3 elven —1, 100 Aoy0,0147
6 —2, ToU Aoy0,0076 & =3 K.T.A. : /

AvTIoTPOQWS, EK TGV TTPOT)YOUPEVWY ETIETAL OTL !

"Av TO YUPANTNPLOTINGV TOU AoyapiBupouv évog dpiBpod A
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elvat Betixov 1) 0, 6 &piBudg A B4 E€xn Tooa Ynepia elg 6 duépatov
pépog, dooar elval ai povdbdeg Tod yapaxTnpLoTiXoD &V abgnBoiv
watd 1.

"Av to yapaxtneioTixéy Tod AoyopiBpou Tol A eivar dp-
wnTieéy, 6 A ypapbpevog Bg dexadixdg 84 €xpn Téou pndevina
elg v dpyhv wald pé to pndevixov Tob duepaiov pépoug, 8-
cat xai aif dpynTnal povédeg Tol yapaxtTrploTixol Tou.

OUrws, &v TO yapakTneloTikoy ToU Aoyapifuou dpiBpol elva
3, 10 dxépaiov uépos ToU &pibpol Exel Téooapa yneiar &v TO Yapa-
kTnploTikd elvon 0, TO drépanov pépos ToU piBuol Exe Ev ynoiov
&v TO yopaktnpioTikdy elvan —2, & &piBpos elvan Bexadikos pé 2
undevikd el TRV &pynv palu pé TO unbevikov Tol AxepaioU UEPOUS.

§ 217. *Eotw, Om elvan 10% =A. *Av  TTOAACTTACCIACWHEY TO
joa TaUTa &m SYvapiv Tiva ToU 10, EoTtw Ty 108, 8 Eyxcopev 10% - 10*
=A10% {§ 10°3-A - 103, xai koT& TOV dplopov T&Y Aoyapibuwy &-
youev &1t Aoy (A 10%)=—=a-} 3. "ANN Exopev a=AoyA. "Emopéves elva

Aoy (A 10%) a+43 -hoyA 4 3.

‘Opoiws, &v Siaipéowpey T.x. 81 ToU 10° T& péAn Tijs lodTnTos

10% —A, ebpiokopev 611 Aoy (A: 10%)-AoyA—3. "Hrou:

’Edv &ptBudg tig moAAamAaciacdf] (1) Siaipebyy) émi vowv
10, 100, 1000,... 6 RoydpiBpog adtol adfaverar (7 éAattolrTol )
xata 1, 2, 3, . . . SnA. xatd axépatov &piBuov xal Emopévuwg
wévov ToO yoapaxtneloTiKoy adtol uetafdAileTat.

’Ex ToUTwv EmeTon OTL:

"Eqv 8o &ptBuol Exouv 1d adtd Ynpio xai xatd TV adTV
TaEly, Slapépouy 8¢ povov g mpdg T Béoy Thg LodasTo g,
ol AoydplBpol adTdv SLapépouy péVOV KaTE T YAPAKTYPLOTLNA

aOT@V.
[T.x. & Aoyapifuos ToU 5 elva 0,69897
ToU 50 elvau 1,69897
ToU 500 elvan 2,69897
& AoydpiBuos Tou i 0,5 slvon —1-40,69897
Tou 0,05 elvan —24-0,69897 w.A.1r.
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578. N& eUpebfj 16 yopaktnpoTikéy: a’) Aoy3d.  P) Aoy4 513.
¥) Aoy9,5, &) Aoy0,80, Aoy0,0003, Acy800, Acy8 000,
hoy0,00132, Aoy132, Aoyl1320, ot1’) Aoy397,451, Aoy 3 974,51, Aoy39,

vl
) ?\oyZ—Y—, Aoy0,5,  hoy40.

579, Tléoa &répona wneia éxel dpifuds, ToU oteioy o Aoyapifuos éxar yapa-

£)

7

Y. 13 1 ; 4
£') Aoy 3 n') Aoy 5 8') Aoy62 3

Tnplomikdéy 3,5,7,1,0,12;
580. TMofa eivan ) Téafig TOU TPWTOU OTUAVTIKGU YNQIOV LETE THY UTodiaoTo-
ANy ToU dpiBuot, Tou droiou 6 AoydpiBuos Eyel xapokTnpioTikoy —1, -2, -3, —5,-9;
581. ‘O hoydpibuos Tou 80 ivan 1,90309. TMoior &Aor dpifBpot Exouv 10 adrd

Bexabikoy wngiov TGV Aoyapifpwy Twv
582. Tloiov yvwpiopa EXEl © &p1Bpds, ToU omoiou & AoyapiBuos elvar 6 0,70586

6 1,70586. & —140,70586, & ~2+4-0,70586, & —3+-0,70586 xai &iari ;
3. TPOIIH APNHTIKOY AEKAAIKOY EIZ EN MEPEI APNHTIKON
KAI MPAZEIX EIII TQN AOTAPIOMQN
§ 218. 'Ex ToU opiopou ToU YapakTnploTikoU ToU Aoyapifjouv
&p1fuol Tivos TTpokUTITEL, OTI O Aoydpifuos UmrepPaivel TO YapakTnpi-
oTiKGY Tou, AN’ 1) Siagopd elvan pikpoTépa ToU 1. *H Biagopa atrrn)
ixppaleTan ouvrfws pé Bekadikov &p1BpdY (KaTQ TTPOCEYYIoIV) Kai
AbyeTan Sexadixov pépog ToL AoyapiBpou, elvan 8¢ BeTixos dpiBuds.
"Emeibs) Tév pixpoTépeov Tiis 1 (BeTik@Y ) &pibudov 6 Aoydpibuos
elvan dpunTikds, Tpémopey aUTov els GAAOY ioov Tou pé dpunTIKOY pd-
vov TO Axépaiov PEPOS.
Eortw my. 6 (S6Aws) &punTIKOS Aoyépibuos Gpifipol Tivog
& —2,54327 fitor & —2-0,54327.
"Edv els oUTov Trpoofiowuey TOV —1 kai TOV 41, ebpiokopey
9. 14-1-0,54307=—3+-1-0,54327——3 1,00000
0,54327
—3+0,45673
TOV OToiov Yp&POUEV 345673 SnAadn ypdpouev TO — UTepdveo
Tol drepadou pépous, Tva SnADTwHEY, T1 TOUTO HoVOV elvan &pynTidv.
‘Y7o T popeny oy gaiveTal, STI XApaKTNRIOTIKOY ToU Aoyo-
pibuou elvon To drépatov pépos —3, 81611 & AoydpiBpos TepIAaUPE-
vetan petafl T@V Biradoyikdy drepaicoy —3 kad —2, kai Bexadikov
uépos ToU Aoyapifuou, TO Guary pagopEvOV Berabikov pépos, B10T1 TOU-
To elven 1) Biagopd TTOU TTPOKUTITEL, &v &mod TOv AoydpiBuov —3-4
0,45673 &paupedij TO XOPOKTTPIOTIKOV avTtoU —3.
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MopaTnpolpey, 871 81& va Tpéywiey Aoyapifuov &pynTiKOV €S
tv péper &pymTikGy, oUE&vopev THY GmOAUTOV TV ToU dkepaiov
kard 1 kol ypdoouey TO — Umepavw ToU éfaryouévou, Befia Be Tol-
Tou ypdgopey ¢ Sekadikd wngia Tas Siaopds TV Bexabikdv -
plcov ToU SoBévTos, ToU wév TeAeuTaiou ( onupavTikol ) &mod T 10
v 8 &AAwv &mo TO 9.

Hagatipnows. Al Tp&gers &l Tév Aoyapiucov yivovtal, kadids
Kad od &l TV BexaBik@dy OYETIKGDY &p1BUGY, uE TTapaAAayds Tivas
&rov ol Aoydpifuol Exouv &punTIKOV XQPOKTNIOTIKOV, kai ai o
Troicn paivovTon £k TRV KATWTEPW TTOPaderyudTwy.

Ilpéabecis. “Eotew &T1 {nTeitan m.x. TO 2,57834+4 1,67943. Tous
ptv Sexadikols TpooBéTopey s ouvnbuws, dTav 8¢ pBdowpev sis ThHY
mpdodeaiy TEY dxepafwy Aéyopev: 1 TO kpaToUpevoy kai 23 kal —1=2
OUres eUpiokopev &Bporoua 2,25777.

*EoTw 6T1 {nTeiTon TO &Bpoiopa

2,856434-2,24482 + 3,42105 +- 1,24207
[pgopev ToUs TpoobeTéous s Korrw—rspoo Tpds elkoAiav Kai

&xohoubus TpoaBéTouey Ta yngia ds ouvnBus 2,85647
2,24482

3,42105
1,24207
3,76437

“Orav ¢B&owyey gis THY Tpdadeaiv TGV dxepaicov Aéyopev: 1 10
Kpcrfouu.avov kai —1=0 kai —3 foov —3 kai 2 foov —1 kai —2 ioov 3.
oUtw 8¢ eUpiokopev &bpoiopa 3,76437.

*Agalpesig. *EoTw, 611 {nreiton 1 Siapopd 5,67893—8,75928.
ToUs pév Sexabikous dpaipoluey @ ouvrfuws, STav &¢ pbdowpey €ls
ToUs dkepadous Abyouev : 1 TO kporToupevoy Kai —8 foov —7, diax v
&oadpeaty ylvetan +7 kal ouv —5 Toov 2. “Emopéves f Sixpopa Elvat
2,91965.

ToAAanAactacpdg éni dxépatov.”EoTw,11 {nToluey T05,628933
"Exouev 5,62893-3=—53+0,62893-3 =—15+1,88679 =14, 88679.

Auwalpesig 8¢ &xepaiov. “Eotw 8T {nToluev TO ‘Tnhikov T.X.
Tot 5,62891:3. Taparnpolpey, &1 elven 5,62891:3= (—5+0,62891):3
=(—5—1414-0,62891):3=(—6+1,62891):3=-2+-0,54297=
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—-2,54297. *Emaibn 6 &pvnTikds dxépaios ToU SiaipeTéou Bev Sicupei-
Ton &kpiPéds Bi&k ToU BlaupéTou, ApapOUHEY &’ aUTOV Kai TpocBé-
TOMEV TrEPQITEP®W TAS TTAUTOVHEVAS povddas, fva kaTao T SicupeTds,
kai &kohovbuws ékTeAoUuey THv Biaipeotv. -
‘Opoles 81& Thv Siaipeaty Ty, 4,67837:9 Exouev 4,67837:9=
= (—440,67837): 9= ( —4-5 +54-0,67837) : 9=
=(—9+5,67837) : 9=—1+4-0,63093 1,63093.

’AoxfoeLg

583. N& mpooTeBolv ol apibuoi 2,34987, 6,97852, 9,82057.

584. N& doaipedij & 3,98090 amd 8,30457, & 9,93726 &mo Tov 3,86565
585. N& mwoMamAaoiaodfi 6 9,30942 émi 3, 7, 42.

586. N& eUpefouv Ta TnAike pé 5 Bexadika yneia ol 9,93642 &t 8, 9, 12.

4. AOTAPIOMOE APIOMOY KATA IPOZEITIZIN

§ 219. Kadoluev Aoydpibuov &piBuol xara TPOGEYYLOLY po-
vébog 1) xoTd mpoagéyyioty 0,1 1 0,01 7 0,001... TOV pIKPOTEPOV T&V
tBeTé Vo Suvduewy Tol 10, petalyu T@V omolwv TEpIEXETAL 6 dpi-
Bpds, kai ofTives ( éxBéTon ) Biapepouv kot 1 ) 0,1 7 0,01 7 0,001...
OUtws, v Exoopey 10° ( A (10047 Evd 0 p elvan &wépaios, 10 p
Myetan Aoydpifpos ToU A Kot Trpogéyy1otv povadost fitol To p

elvan TO dxépatoy pépos Tol AoyapiBuou Tob A.
A A1

Sl A : {
"Av Excopev 1010¢ A (1077, 0 g MéyeTan AoydpiBuos oG A

katd Twpootyyiow 0,1 K.o.xX. :
*Eorw, &1 {nTeiton & AoyA KaTQ TPOCEYYIOIV 0,1 "Av Troapu-

; X v ow
OTHOWWEY TOV gn-ro(:uevov hoydpifuov pe T fa Excopev
x x+1
1071 (A0 10
“YyoUpev T& &vioa els THY SexaTny BUvauy kal eUpiokouev
10% ¢ A ( 10=+!

"AAN &k Tijs oxéoEws TAUTNS Taparnpoluey, 5Tt TO X elvon T
dxépaiov pépos ToU Aoyapifpou ToU AV
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“‘Opoiws tpyalonede, v [nToluey Tov Aoyapifuov &p1Buol KaTd
mpooéyyiow 0,01 7 0,001... ‘Eroutves :

Ard vé ebpwpev oV AoydapiBpov dplBpod HOTH TPOGEYYLOLY
0,1 % 0,01. .., Gpxel v& Opwowpey TOV aplBpov eig whv 100y
H eig ™v 1007y, . .SVvapLy, Tol éEayopévou bia vi ebpwuev To
&épatov pépog Tod Aoyapifpov adTod xai TouTo v& Sraipécwpey
S 10 % 100 . . .

Kot TaUra Suvdpeba vé elpwpey 16 dképaiov pépos kai Ooa-
SmoTe Bexadikd yneia ToU AoyapiBpou Evos dpifuol. T.x. &v Sobi
&p1fpds Tis A kal BEAwuey va eUpapev BUo Bexadikd ynpic ToU Aoya-
pifpuou Tov, UWWVOLEY TOV A el THV iO(jﬁv SUvapiv Kol eUplokopEV
T YapakTnploTikoy Tol Aoyapifuou ToU AW Enhadn To mAffoS
Tév drepaiy yneiwv ToU Al AACTTwPEVOY KaTd povdda, xal aUTo
TS YaApOKTNPIOTIKOY B& TO Bewpriowiey 65 oUvohov EKaTOoTGV TOU
{nToupévou Aoyapifuou.

5. IEPI AOTAPIOMIKQN HINAKGN

§ 220. 'Evdd, ds eibopev, Buvaneba va eUpeouey TO dképaiov uE-
pos Kai doadhmoTe Sexabika yngia BiAopev ToU Aoyapibuou évos
apifucl, év ToUTols 1) uéboGos awth) elvan Alav poxpa xai émiovos.
A& oo Utrépyouv Trivaxes, ol moiol AeyovTal Aoyapibpinel mi-
vaxeg, TEPIEXOVTES ToUs Aoyapifpous 16V dxepaiwv dp1buddy &mo TS
povd®os kai £Efjs péxpr TIvés. 'ETTEIT) TO XXpaKTNPIoTIKOV AoyapiBusu
Sobévros dp1fuol eupiokeTal eUKGAGS, ol Trivakes TEPIEXOUV EKATTOU
AoyapiBuou TO BexadikOy pEPOS uE dpreTd Bexabika yneia.

SuvfiBus peTayeipr{opeba Tivoaxos pe mévre Sekadika yneia, 1 &€
Srérais aUTédY atveTan ek TOU ETropévoy Tivakos ( AngbévTes ek THS
yoAikdis 8kBdoews ToU J. Dupuis).

Té uév oUvohov T&YV BexdBwv TV &piBudy elvan ypautvov
glg Ty TpTY oTHANY, Es THY Kopughv Tiis &Tolas Utrdpyer TO
ypdupa N (Nombres), 16 8 yngiov Tév povabwy aUT@V els THY
op1lovTiav aeipav petd 10 N. ‘O AoyépiBuos éxédoTou &pifpou eU-
ploxeTan els THY SiaoTaUpWOLY TS ypouufis ToU yneiou T@V pova-
Boov kol ToU ouvélou THY Sexddwv Tol apifucl.

*Erreid1) oMol ¢gefiis apifipol Exouv Ta Blo TpRTA wneia TV
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Aoy apibuwy aUTédY Kovd, ypagovTa TaUTa drraf povov kad voolv-
TA  ETTQVOAXUPOVOUE VX T& QUTG, HEXPIS OTOU GAAayBolv.

‘O &oTepioros, & GTroios éviaoU &TavTy els Tous Trivakas, onuai-
ver, 871 T TapCAEITOPEVA SU0 TTPETX yneia HAAatay kol TRETEL va
AdPoopey T& &uéows ETTOUEVA. Kard Touta Exopev, 611 @ Aoy500=
2,69897. Aoy5000=3,69897, Aoy 5017-=3,70044, Aoy 6053=3,70441,

Aoy5129--3,71003.

N| 0 ] 2 3 4 } 5 6 il B v
£00 |gogo7 | 906 | ol4 | 923 | 923 | 940 | 949 958 966 | 975
| | oga| 292! +001 | 010 | *018 | 027 | *036| *044 | 053 | 062
| ontaanormorol| oee | ies6H oS v11ek azail 131 1401 148
| 30 157| 165 17a| 183 (91 200| 209 217 226 | 234
| al 43| 252| 260 | 269 278 286 | 295| 303} 312 321
5 320| 338 346 | 355[ 364§ 372 ) 381| 389 | 398 406
6| ais| a2a! 232 | 441 | 449 458 467 | 475 | 484 | 492
7! so1| so9| 518 526! 5354 544 552| 561 | 569 | 518
8| tss| 595 | 603 | 612 621! 629} 638| 646 | 655 636
| 740§ 749

o ¢72| €80 | eBo | eo7| 7061 74| 723 731
' |

| si0 | 57| 766| T74| 783 | 91| 800 88| 817 825 834
' | g42| 81| 8s0| 7e8| 876 @85 | 83| 02| 910} 919
21 o927| o35| 944 952 961 | 969 978 986 | 955 | *003

Tous AoyapiOpikous TrivoKas peTayeipt{opeda koTd Tas é€fs Blo
TEPITITCOTES

lov. “Otav SoBévrtog dptbpob TLvog Bédwpev va ebpwpev Tov
AoydplBpov adToL.

20v. "Otav SoBévrog Aoyapibupov Tivog Bérwpev va ebpwprev
tov dvrioTotyobvrta elg adTOV GptBuov.

In mepinrwo. o) "Eav & Sobels dmbuos Bév EXn TeEplOCOTEPT
6V Tegodpwy yneia, TO Sexadikov pépos ToU Aoyapifpou avTol
UTdpyel els Tous Trivaxas Ko EUPIOKANEY aUTO G5 EIBOUEV AVWTEPW.

B)) “Eorw, 611 & Bobels &p1Buds, ToU dmolov {nTeiton & Aoydpib-
pos, Exel BUo yneia TEPICTOTEP 6w Teoodpwy, T.X. & 507356.
nToupévou Aoyapifpou elvar 5, yow-

Té yapaxtnpioTikoy 10U {
UTroB1a0TOATS, EXOMEY TOV

pilovres 88 T& Téogopa TPGTX YNl &’
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&piBpodv 5073,56. ’Emeidn, s elvai yvwoTov, TO SekaBikov pépos
ToU Aoyapifpou ToU dpiBpol TouTou kai ToU SobevTos elven 16 aUTd,
EmeTon, 6T Gpkel v eUpwuey TO Bexabikov pépos ToU Aoyapifuou Tou
&piBuot 5073,56. "AAN’ avtos mrepiAapPavetan peTagy Tdv 5073 Kai
5074. *Apa & Aoydpifpos ToU 5073,56 8& mepiéxeTan petafu TV
Aoyapifpwy Ty &piBudy 5073 kai 5074. "Er Tdv mudkwy eUpigko-
uev, 11 Aoy 5073=3,70526 xai Aoy 5074=3,70535.

‘H Biapopd T&Y Blo ToUTwy Aoyapifuwy elven 9 tkarooTa ToU
x!AlogTou. Topa Beyopeda o1 :

Al petafolal TV Aoyapibpwy elvar dvaroyol mpog Tag peta-
BoAdg TV &pBpdv ( xatd mpocéyyioty, tav ai petafolai TdV
GplBpdv elval pixpétepar g povadog ) xai &vTioTpoéPWS.

Maparnpolpey Aormov 81, étav 6 &piBpds &mo 5073 aubnbi
katd 1 kai yivy 5074, & Aoydpibuos a§aveTan kord 9 povadas Tiig
mréprrTns SexaBixdis Téews. “OTav & &piBuds alfndi kora 0,56 Six
v& yfvn 5073,56, & AoydpiBpos atol B aiéni) kara 9X0,56=5,04
fi kot 5 Trepimrou EkarooTa ToU Yi1AlooTou.

"Qore Tpémel els TOV AoydpiBpov 3,70526 va mpoobicwpey 5
EkaTooTd ToU YiAlooToU, fva Exwpev Tov Aoydpifuov Tod 5073,56
*ExterolvTes THY TpdoBeoiv eUpioxopev, &1t Aoy 5073,56==70531. "Apx
6 Aoy 507356=5,70531.

Edv & Bobeis dpiBpos elvan 5,07356, TO pev xapakTnploTikov ToU
Aoyapifuou alrrou B elven 0, TO B¢ Bexadikov pépos ToUTov B elven
TO aUTd TPds TO ToU Aoyapibuou Tou 507356. ‘Etropéves Bcr Excouev
Aoy 5,07356=0,70531.

2a mepintworg. «') E&v 16 Bexkadikov pépos ToU Gobévros Ao-
yapiBuou eUpiokeTan eis Tous Tivoxas, oxnuaTifopey Tov &pifucy, &
dmroios Exel ynglov TGV povddwy, TO eUplokdpevov els THY dpyfv Tis
oThAns, els Ty dmrolav eUpiokeTan TO Bexadikdv pépos, Kai gUvoAov
BexdBwv TOV &p1Budy, Tov eUpiokduevor els TV dpxnv ( &ploTepa )
TMis ypouufis, els THv omolav eUploketanr TO Bexadikdv pépos.

M.y. & & Bobeis AoydpiBuos elvan 3,70140, 1o Sexabikov pépos
0,70140 eUpiokeTen eis TOV dvewTépe Tivoka kai & dvrioToixos dpi-
Buos elvan 6 5028. ’Emeidn) 1o yoapoxtnpioTikdy elven 3, & &vrioToiyos,
&piBpds Exel Téooapa dxépana yneiar Gpa elvon duepiPdds o 5028.
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Ka®® Suotov Tpémov edpiokopev, OTi elg TOV Aoyapifuov .y
1,70552 d&vrioToryel 6 ap1Buds 0,5076. Eis Tov Aoydpifpov 0,70995
dvrioToryel & dpiBuos 5,128,

p") *Eorw, 6m &ibetan m.x. & AoyapiBuos 2,70169 kai {nTeitan &
&vmioToiyGov Els auTov &piBpds. TlaparnpoUuey, 61 TO Bekadikov pé-
pos ToU BoBéuTtos Aoyopifuou dvalnTounevoy els” Tous Trivakas eu-
ploketan petaly ToU 0,70165 xai ToU 0,70174, eis ToUs oTroious dvTi-
oToiyoUv ol dpifipol 5031 kai 5032 xai of pev Aoyapifpol ToUTwy
Bragépouv kaTd 9 povadas, Tiis TEUTITNS Bekadikfys Tafews, of B¢ &-
p1Buoi kara 1.

Topa oxemrtopeda ds EEfs:

"Av & Aoydpibpos Tou 5031, & ooios elvan 3,70165, oi€nbij ket
9 povddag THg TEuTTnS Bexadikiis TéEews, 6 apifpos alfdveTan ko
1. "Av & Aoydpifpos aUfnéi) kot 4 povabdas T TEPTITT)S Sekabikfis

AR o A ,
Tdecs kai yivn 3,70169, 6 &piBpos Ba cifnbi kaTd o 1S povados,
Aol katd 0,44... "Qote & &pibuds, ToU Omoiou TO Sexabikov uépos
elvan 0,70169, 08 elvan & 5031,44... Emeldn TO XapAXTNPIOTIKOV ToU
Bobévrtos Aoyaplfuou elvan 2, & &vrioToiyos dpifuos Exer Tpiar dké-
poia yneia. “Apa elven 6 503, 144.

'AoxfhoeLg

587. N& eupeBouv of Aoydpifuor T@v dpifpdov :
0,003817, 1,141, 0,0845, 107,3 1203, 13,07, 0,0004124.

588. Na elipeBouv ol AoydpiBuol Tdv &pifudy .
; 3
a') 95,348, B 6,8372, y) 0,98629, &) 968 8 e') 0,0364598,
oT') 6,3347. £ 326,537 n') 5278,37.  €") 15389,45.
589. Né& etpefify & x £k ToU BeBOHEVOU KATWTEPW Aoyapifpou alTou :
a’) Aoyx-0,63147. p') Aoyx= 1,72127. y') Aoyx = 0,68708.
') Aoyx =3.92836. ) Aoyx — 4,38221. o1’) Aoyx - - 3,70032.

6. EPAPMOTAI TQN AOTAPIOMQN

§ 221. M¢ v xpfolv TGV AoyapiBucwy Buvdpeba va dvarydryw-
uev TOV TToAAGTTAaTiao oy &piBpdv els Ty TpdoBeoiv dAAwy &piBudv,
19
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hv Siaipeciv &piBuciv els v dpadpeoty, THY Upwaoty gls SUvauty eis
TToAAGTACGIooPOY Kai THY éfaywyny pilns s Siaipeoiy.

MpdyuaTt, &v {nToUuev T.X. TO YIVOPEVOY BUo 1| TEPIOOOTEPLY
ap1Buddy, eUpioKopEV TOUS Aoyapifpous TGOV &p1Buddv  ToUTwv Kol
TTPOCBETOUEY TOUTOUS. To &8poiopa, TO omroiov B eUpwpey, B elvan
5 hoydpibpos ToU yivopévou T&V &piBudov. EUpiokopev dxoroubuws fx
ToU eUpebévtos Aoyapifuou ToV dvTioToyoUvTa €i§ ToUTov Gpifuoy
OUros 8& TapIoTAVT TPOPavEs TO [NTOUNEVOY YIVOUEVOV.

lov. N& eUpeBii 1O yivdpevov —908,4x0,05392 <2, 117.

Eqv TTapaoTHowHEY THY &TOAUTOV TIUNV TOU YIVOUEVOU HE X
ki A&Pwopev Tous AoyapifBiuous TV iowv, eUpiokopEy

Aoy x—Aoy908,4+4-Aoy0,05392+Aoy2,117.

Ek T8V TivdKwy EYouEY, OTL:

Aoy. 908,4=2,95828, Aoy0,05392-2,73175, Aoy2,117-=0,32572

M TrpdoBeoiv ToUTwv TpokUTrTEl, 6T Aoyx=2,01575.

‘O &vrioToryos &piBuds ToU AoyopiBpou ToUTou elvar & 103,693,
¢meidn 8¢ TO {nTOUMEVOV YIVOPEVOV elvon &pvnmikoy, Oa elvan ToUTo

—103,693.

20v. N& eUpebfy & x, €av elvon x = lagpaadtl nheln
: pEYTl ' X = §99,1x0,00337 23435

"Edv AdPoopev Tous Aoyapibuous T duo fowv, E€xopev
Aoy x=Aoy7,56-+hoy4667-+Aoy>567
—Aoy899,1-A0y0,00337—Aoy23435

Ex TGV TIVEKWY EUPITKOUEVY :

hoy7,56 —0,87852 hoy899,1 —=2,95381
hoy4667 =3,66904 Aoy0,00337 =4 D268
Aoy567 =2,75358 Aoy23435 —4,36986
Merd ThHv mpdodeoiv TGOV dvwTépw eUpiokopey
Aoy7,56  +hoy4667 +Aoy567 =17,30114

A0y899,1 +Aoy0,00337 +Aoy23435 =4,85130
Metd v &oaipeotv TpoxUtrTel Aoyx=2,44984 kai eUpiokovTes
Tov dutioToiyov ToUTou &piBudy Exopev x=281,73.
3ov. N& eUpedfi 1) TeTporycwvikn pila ToU 0,000043461.
"Eqv  Béowpev x=)/0,000043461 koi A&Pwpev Tous Aoyapifuous
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Tév Towy, eiplokouey Aoyx= é—n Acy0,000043461 f Aoyx= —l 5,63810

A Aoyx=3,81905, é& Tol Omoiou Emeton x=0,0065925.
4ov. N& ebpeff) 1) T TOU X & Tfis loéTnTos 81* =10.
Aappévovtes ToUs AoyapiBuous TGV fowv EYOMEV
Aoy 81% =hoyl0, 7 x.Aoy8l=royl0=1.

y iqus TASy Xy 28TV ool () ] poArsd
Apa X = vy X = | 55849 = 190849 — 0,52397. *Hror x'= 0,52397.

’AoxfoeELg

B TapacTéoewy S1& T@Y Aoyapif-

[3

590. N& eUpeBouy Té EEaryduEVa TGV KATW
y 3 -

3 3
poov: o') 0,4326°, B V12, y') /0,07776, 8 V13,
e') —875,6348 x 62,82407, ot’) J/25X3696 : 0,0893462.
591, Né eipedij TO piikos Tis Tepipepeias kUKAou, Tou otrofou 1) BidueTpos  Exer

ufikos 2,51075 SaxkTUAous.
592, N& TrapeppAnbouv 8 &p1fuol perafu Tév 12 kai 23437500, doTe v &-

ToTeAeaOf] yewpeTpikl) TPOODOS.
593, N&x eupedfy 1) Sidprera Tiig TTWIECS OWHOTOS miTTovTos £l TO KEVOV veu

&pyiKis TayuTnTos &mmd Uyous 4 810 p. (Tiis xopugfis ToU Aeuxol &pous).

7. AAAATH THE BAZEQZ TQN AOTAPIOMQN

§ 222. "Av Exwuev a* =A, TO X kaAeiTan Aoyapifpos rol A, dog
Tpds Pdaiy o kal OTUEIVETXI oupBoAIK&S Aoya A=X.

“EoTw, 6T {nToUpey TOV Aoydpibuov ToU A, s Tpds EAANY Pa-
ow, EoTw P.

AepPévovTes ToUs AoyapiBuous, s pds B TGV uEAGVY TS {06~
Tos o =A eUpiokouev Aoyp (o Y=2Aoyg A f| XAoypa=hoypA.
BéTovTes &l ToU x TO foov Tou Ao« A, etpiokopev Aoyq A- hoyp a—
Aoyg A. "Hror :

"Otav yvwpllwpev Tov AoydptOpov &piBpol wg mpdg Bdawy
a m.y. xal BéAwpey ToV AoydptBuév Tov, &g npog Rdow B, modda-
nAacidopey oV YvwoTdv Aoydptbpov ( &g mpdg Bdow a ) éml
tév AoydptBpov Tijg Phoews oy WG ntpdg T™HV Pdowv .

Kot Tora, &v Exoopey Tous Aoyapifuous Tév apibudsy, ds mpos
Baowv 10, eupiokopev ToOUS verrepious AoyaplBuous aUTédY (o Tpog
Péoy TOV €), &v TOUS Y VWOTOUS Aoyapifuous Twy ToAAaTTAaCIdTwUEY
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¢mi Aoy. 10 xad dvnioTpdpes, &k ToU vemepfou AoyapiBuou évos &pif-
HoU eUploketal 6 Aoydpibuos ovrrol, ds mpds Paov 10 pé moAAa-
TTAQCIaopOY ToU veTrepiou €Tl Aoyie€.

TMaporrnpntéov, 6T1 elvan AoypaAoyq P=1. Midm ds GvwTépw
elval Aoy A = Aoy, A Aoy o kai dpoiws Aoy A = Aoy A-Aoya P xal
ToMaTAaciGlovTes Tas lodTnTas  oUTds KT péAT  eUpiokopev

Aoys A-Aoya A=Aoys A- Aoy s A-doyp a-Aoyq P fi 1=hoys ahoyq P

¢ , \ 1

Etropéves elvan kal Aoys @ = T

Kot Tadre, &v yveopilwpev Tdv Aoydpibuov (dbs mpods Paoty
10) ToU &pibuol e=2,718281828..., uvdpedar vax elpwopev &mwd TOV
AoyépiBuov Tol &pifpol, s Tpds Paatv 10 Tov vetrépiov Aoy dpibudy

Tou ¢ ToAhammAaciaopdy ToU Aoyapifpou Tou Emi TV iE%'e' o}
10
omoios {ooUrton pé 0,434294481..

Znypelworg. Korolpev ouiioydptBupov &piBuol Tivos Tov Aoydpibpov ToU
dvmioTpdpou Tou Epifpoy.

OUrws elvan ouAdoya = Ao i = —Aoya. “Htot & ovAAoydpiOuos &piBuou
Y s

looutan pi Tov &vriberov Tou AoyapiBpou ToU &piBuod.

I'" IEPI EKGETIKS2N KAI AOTAPIOMIKQN EZEIEQIEQN

§ 223. KohoUuev éxfetucnv éElowony v élowoy, el TV
omoiav & &yvwaTos Urdpyer els Tov EkBéTny Suvduews, Exovons P&-
ow &pIBuéy Tiva f) TupdoTacty yvwoTthy #0.

M.y. éfetikai £6i0coes elvon af 52 F2=1, a™*I=al

Téas pégpr ToUbe yvwoTds E§iowoels kahoUpev dAyeRpixds Tpds
Bidkpioy oUTidY &md TV EKBETIKGV.

Avorg ixBeTikiis E§l0d0oEs AéyeTan 1) EUPECIS TGOV TIHGY TV
&yvooTtwy autis, al oémolcn Thv EmoAnBevouv.

‘H Aot tkBeTidis t€iowaews dvéyeran tvioTe els TV AUy &A-
yeBpixiis. ToUro yivetan kuplws, dtav uvdpeda va elpwpey Effowary
looSUvauov Tiis Sobeions wt &v péhos s Ty 1, 16 88 &Aho BUvopy
&piBpol Tivos T) TapaoTaoEwS YVwo TS #0, Tijs omolag & &kBérng
Trepixel GryvewoTtov Tiis Sobeions E§iowoews. :
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L rean : 1

*EoTew mpds Aoty LY. 1) &xdeTikn) E€lowals 33 = 75
TMoAAamAaoi&lovTes T HEAT Toons Emi 27 eUploxopev

33x.97— 1./ 333 =1 §§ 3+I=1 § 33x+3 =30 (émadn 30 =1)

*Ex Tairns Eyopev ($meibn focu Suvdpels lowv Paoewv #£0 6a
Eyouv kai ékBéTas ioous) 3x+3=0, ¢§ fis eUpiowxopev x=—1.

"EoTe pds Aot 1) E§iowots r=1109x=3 — Bx—d| Gx—d

il e 2x—1-2x—3 2%2—1-2x 2=3 !
AT TV eUkOAws EUPIOKOMEY 5 sy 4 = 37373 934

el 1 3
plmnplieaniesals s st
1 1 4 8.3 7Y ; )
¥ (pta) s®
o 2Y e #s ¢ ~5=0 xai x=5
oy = = — opeV X =U Kal X
Heilemilog on L (5) ¢ fis Exon

“Eorew &kdpn Tpods Augiy 1 gkbeTikny Efloworg ol B—X =g |
¢v3d YtroTiferan, 8T elvon 1o a=ToU 0 kai Tfis 1. Ak va elvan ToTe
ai BUo Buvduers ToU o iocn TrpéTel kai &pKel v& elvan ol &kbéran au-
TGOV iool. 4 y

"E€icoUvres ToUs EkBéTas TGV duvdpewy ToU o EXOUEV

(P—x)x=x 7 x2+4x—Px=0.
¢k Ths AUoews B¢ TouTns EUplOKOMEY x=0 kai pP-—1.
§ 224. Kat’' &vddoyov TpoTrov opileTan kai oVomTnpa exBeTiédoy

¢Giocoeov pé BUo fi TrEPIOCOTEPOUS &yvdoTous, kabds kai f Aol

aUToU.

ot -a¥ = of

“EoTew Tpds AUoy TO oUCTNUA l ax ‘IE omou az0 kal ozl
ay o

Mpdpopey arrd UTd THY LoPPTV

aXt¥=q3 e x+y=3

e ToUTto dAnbever oTav [x—kp——-—Q.

o ‘ 5 G 1
& Tiis AUoeas, ToU dmofou eUpioKouey Y= 5 Kl X= 7

*EvioTe ) AUots #xBeTIKAS ¢Eiooews T OUOTTHATOS TOIOUTWVY
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tflowoewy dvdyeTon gis TNV AUoIy SAyePpikdy Eflooewy pE TV
Bonbeiav TV Aoyapifucov.
"Eotw Y. Tpds Aoy 1) Efiowog 2% —%—**—4096.
AapPdavovTes Tous AoyapiBuous Tdv fowv Exopev
(x2—9x—24) Aoy 2=A0y4096.
Arcipolvres Ta foa Talra 81& Aoy2 eUpiokouev

Aoy4096  3,61236
9. O DA a4
X932 =5 o5 = 530103 — 12

"Hro1 x2-9x—-24 =12, & fis x=12 kal x=-3.
3x 4% = 3981312
2¥.5%x = 400000
NapPdvovTes Tous Aoyopifuous TEY fowv eUpiokopey T ioo-
x-Aoy3-+y-Aoy4 = Aoy3981312
y-Aoy2-+x-Aoy5 = Aoy400000
©étovTes Aoyd=Aay2?=2Noy2 kai moAramAacidlovTes Ta -
An Tiis Seutépas Efiowoews éml 2, eUpiokopev
x-Aoy3+42y-Aoy2=Aoy3981312
2y Aoy 2+4-2x-Aoy5=2hroy400000
‘Edv v mpoTv ToUTwy deoipiowpey &TO THY SeuTépav,
eUpiokopev X (2Aoy5—hoy3) = 2A0y400000—Acy3981312, ix Tfis o-

pos 2, 5 14.
rolas Eyopey x = 20Y400000-R0y39B1312 _ 2oy (2t 10°)hoy(214:3%) _

“Eortw mpos AUotv TO oloTnua [

Suvauov cUoTnpa Tpos To Sobiy 1

2hoy5—Aoy3 2Aoy5—Aoy3
= 10-10Aoy2—5hoy3  10-10Aoy2—5hoy3 5
10 T 2-2hoyZ—hoy3

*AvtikabioTdvTes THY TIpfy TauTny ToU X Els THY BeuTépav TGOV
Sobeiodv EEiochoEwy eUpioKopey
400000  4.108  22.25.56

2“" == -—55—— = 35_ = 56 = 27_

gk Tijs Omoias Eyoupev y—T.
§ 225. KahoUuev AoyapiBuixiyv efiowoiv THy Exouocav Aoya-

piBpous TédV dryvioTwy avThs. ‘Opoiws OpileTal xai oUornua Ao-
yopiBuikdv E§lowotwy.
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"EoTw Trpds AUCIY TO OUOTNHX Tév AoyapiBuikéy éflocaewy
2Aoyy—Aoyx =0,12494
[ Aoy 3+ 2 oy x+-Aoyy = 1,73239,

Ty Seutépav TGV £§l000EWY TOUTWY yp&pouev kal ds EERS
2 oy x+Aoyy=1,73239—Aoy3= 1,73239-0,47712=1,25527.

MetafU TaUTns kad Tiis TPWTNS Tév Sobeiody droeipouey
15 Aoyx kai eUpiokopsvy Th Eficwoty 5Aoywy=1,50515 kai us:r(x v
Braipeaiv TGV iowy Bid 5 ebploropev Aoyw=0,30103, £§ fis xai y=2.
' AvTikaBioTévTes THY Ty TouTny el plav Tév Sofeloédv eUpioko-
gev THY Ty ToU X=3.

Ao XM GELS

Na Avfouv ol x&rtwb Efiocoes :

594. a') axtu=a?y, B adx+2=qX14, y') y2-8x =yx+3,
§') p2x+1) (3x+4) =pBx+ 1)(2x+3), ') (au)(x43)=axt2,
595. ') adx+3.a3x+4 =aixts, p') 22x=32, Y') (—2)x=16.

X

¢) Va=ax,  or') 2%+344x+41=320.

8') 52x + 7.5x = 450, ,
p’) Aoyx=:hoy24—hoy3, y') 2x+14-4x=§0,

596. o) 2% 4-4x = 272,

3
5') 5-Aoyx=DAoy288+ 3hoy: ; ¢') Moyx = Aoyl92+Roy -

N& AuBouv T& ouoThipaTa :

a?x .ot =of 58x 54y = 51 [ hte e
597. «') § a2x 1 RS Sl ¥ [Aoy(x—-—q})a3
TR A0
X242 = 425 ) { 5x2-3y* = 11300
598. «) [)\oyx+?\0)’\p= 2, ) Aoyx+Aoyy= 3.
N& AuBouv al tfiowaEs :
; 5of%
599, o) 3x = 177147, p)3? = 768, R TR
600. ') 24*x—2= 10 000, p') 5 xa—3x =625, ) xars kRl

601. a’) 6xe—1x2i8e—7776, P’) (cvotaba’)ax—l=v.

“pyh= 641 y L n Moyxy =3
602. o xé gt B){Aoyw 0,5, 7)52 bl
Aoy (xy)?=2, Aoyxy= 1,5 X2—3yt= .
603, o) Aoyl x—royl5=0,5 B [ Aoy % =hoyl0
, &
3Aoyx-+ 2hoyy=1,50515 Aoyx$ 4 Aoyy2=Aoy32.
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A'. TIPOBAHMATA ANATOKIZMOY

§ 226. TMpoPArpaTa dvatoxtopold 7 ouvbBérov Térov Aéyov-
Tan Ekelva, el T& Orola & Tokos TrpooTifeTan els TO kepdAaiov eis T
TéNos koBepids ¥povikils povados kai &mmoTeAel peT’ orTol TO kepd-
Acaov Tjs &mopévng Ypovikiis povddos.

‘O ToKos (ko T& TPOPAfUCTa TokoU ), Tov Smolov EfeTaler T
"ApiBunTikr, xodeiTon &mAols, wpods Sidkpioty &mwd ToU ocuvBéTou.

lov. Aaveiler Tig moodv a Spaypdv pe dvartoxiopdv xai we
Toxov Thg widg Spay g elg plav ypovueyv povada ( elg &v Evog )
wlav EEapnviav, tpyunviay x.t.A.) t Spaypde- néoag Spaypde
6& AaBp év SAw perd v ypovikdg povadag ;

TTpds Aoy ToU TpoPAfUaTos TOUTOU TTapaTnpoUpey, &1, &pol
1) 1 Bpy. eis plav xpovikny povdda 8i8er Tokov T Sporyuds, of o Spay-
uad els plav ypovikny povdda & Swaoouv Tékov a.T Spayuds.

‘Emopévers TO kepdhaiov o Spaypddy kai ¢ Tokos aUToU els T
TEAOS THS TPWTNS Ypovikils povddos O& elvan atar=a(l+4T)8py.

"Htor 10 kepdhaiov a molhamAacidleron émi TV mapdyovra
(147), iva Bwon TO {nToUuevov Trooov els TO TéAos TS TpOTNS
XPOVIkiis povabos.

‘Ouolws oxemrropevor evplokopey, 6T1 TO kepdharov a(l+7) els o
TEAOS pids didun Ypovikiis povaSos 8& yivn perd ToU Tdékou alrrol
a(l4+T) (1+4+71) § a(l4T)2

“QoTte 10 &pxIkdY ToodY TAOY & Spaypdv 8& yivn petd Tol Té-
kou aUTol els 1O Téhos Tiis Seutépas ypovikis povdBos a(l4-T).2

Ko®® &poiov Tpdtrov mpoywpolvTes elplokouey, 11 els T& TéAos
v Xpovikddv povdBwy TO &pyikdy kepdhaiov a Bk yivn a(l+4+T)v . "Av
TO MooV ToUTo TapaaTfiowpey ut =, 6& Eywuev Z=a(l+4T1)v.

Ex talTns Buvdpeba va elpwpev Ev Ek Tdv Z, o, v, T, pé THY
ponbeiav T@v Aoyoplbuwy ( dkpiPds 7| katd mpootyyiow ), &rav
yvwpilwpey T& Tpla €€ alTdv.

"Av KoT& TOV &UQTOKIOUOV €)% YPovikh) povas Anedii To Evos,
f| 8¢ Bidpkeia Tol Bavelou elvan v Ern kad 1 Huépon, TraparTnpolpey,
0T peTa v ETn TO KepdAaiov a Spy. 8& yivny a (1+T1)Y . Tolto Toki-
Copevov pé ammAolv Tokov Tpds 10079, (doTe Toxos Tiis 1 Spy. eis
1 Eros v elvon T Bpy ) &mi n Auépas Siber Téxov -
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a(l4-7)v -100Tn _ a(l+T)¥ Tl

36000 § 360
OO0t T6 TeAkOV Troocov &k ToU avatokiopoU Oa elvau

v
Fa(4my + T = a4y [14 5]
Znpeima. "Avti 100 TUTTOU ToUTOU Xpnotuomeioupey (ourmifuws ) Tov TUTrov
e g
Z=a(l+T) 250 ToUTo Bikenohoyeitan &k TGV EEfs: "Av UmroTedd, 11 6 dvaToki-
ouos yivetar &yt kat’ Etos &AM kab’ ﬁuépcw, T6TE & Xpovos dvaTokiopoy eivan v
Etn kal n fpépan= (360v+ n) fképa, ToU ETous Aoyibopévou 360 fuépas. ‘O To-
Kos xa® fuépav foTw, &T1 elvan , ToTE & Tokos kol TO Kepddaiov wds povados
peTa 360 fuépas Ba yivy (14 ¢)*0, &AA ToUTo=pt 14T, &polU 1) pla povds &i-

ber Tokov T els Ev ETos.
1

"Apa Exopey (14-y)*0= (14 7), (14+y)= (1-}-1)360 To xepdhaiov o Spy.
avatokidpevoy ko fupav Emi (360v4n) fuEpas pE Tékov W wds Bpy. s
piav fpépay yiveran a(l4y)3ov+n kal GeTovTes &vri Tou (14-y) T6 foov Tou

! 360v+ 1 g sy
(1+7) 30 eUpiokopev  a(l4T) o] =a(l+4T) 360, Z=a(l471) 360

‘]Z'q‘ru_i,'m;'ru'. 11]. Aaveit}el TLG 150000 pr. }lé dvotoxt-
opdy mpdg 4 % wat’ évog méoag dpax. 0& APy év SAw perd
6 &m ;

ZnTeiton 16 I kad Eyopev a=150000, v=6, 7=0,04. ‘Emouéves
SvmikaBioTévTes eis Hy (1) Exomev £=150 000.1,04". AauPdvovres
Tous AoyapiBuous T&V fowv HEAGY EXOHEV

AoyZ=noy150 000+ 6Aoy1,04.
Ek T@v mivékewv EXOMEV
Aoy 150 000=5,17609, 6Aoy1,04=60,1703= 0,10218, & &v mpo-
KUTTTEL S1& wpooﬁsosoos AoyZ=5,27827 kai ¢k ToUTou Z=189 787.

“Hror & Tokioas Tos 150 000 Bporpas pé GVTOKIOUOV KorT’ £Tog
pds 49, 8& AGPn pet 6 ETn Ev OA 189 787 &py.

2a. Téoag Spayuds mpémer v& Toxiop Tig pe dvatoxiopov
xat’ érog mpdg 6%, lva perd 15 & AdfPy év 8dw 500000 8py. ;

“Exopev 3=500 000, 7=0,06, 14+7=1,06 v=15 kal (nTeiTan
2 elii(ed

*AvtikaBioTévTes els Tthy (1) eUpioxopev 500 000 = a.1,06',
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‘Eav AdPwpev Tols AoyapiBuous T@dv iowv ToUtwv eUpiokopey
Aoy500 000=Aoya+15.A0y1,06.

¢k ToU Omolou Exopev Aoya=Aoy500 000—15A0y1,06. *Ex Té&v mi-

vakwy eupiokopey Aoy500 000=5,69897 xai 15A0y1,06=15.0,2631

=0,37965 kal £ olir@®v & dgaipéoews Aoya=5,31932, & ToU o

mofou EmeTan, 8T1 a =208604,8 Bpy.

3n. Ilpog moiov émténiov 86200 Spy. dvatexilopevar xot’
€rog yivovrai peta 5 &wv 104870 Spaypai ;

“Exomev a=86 200, v=5, £=104 870 ki Inteitar TS T.

"AvtikeBioT@vTes Tds Tipds els v (1) gUpioxopey :
104870=86 200(1+71)%. Aappdvovres ToUs Aoyapifupous Tédv iowv
ToUTwy ebpiokopev Aoyl04 870=Aoy86 200+ 5hoy (1-+4T), & ToU
omolou Emetcn, &mi SAoy(1+T)=Aoy104 870—Aoy86 200. ’Ex Tédv
Tvdkwv eYplokopey

Aoy104 870=5,02065, Aoy86 200=4,93551,

&k TV Crofwv Exouev Aoy 104 870-A0y86 200=0,08514
kai Aoy (14-T1)=0,08514:5=0,01703" fitor (1+47)=1,04 xai T=0,04.
AUTos elven & Tékos T wids Spayufis els év Etos, &pa & éTNioios TO-
kos elvan 0,04 TolU kepodaiou. ToUro onpaiver, 611 ~o Emitdkiov elvan 49.

4n. Meva méoov ypdévov 208600 Spy. avaroxilémevar xat’
&rog mpdg 6% yivovrar 503750 Spy ;

"Exopev o=208 600, 1=0,06, ==503750 kod InTeitar T& .
‘AvtikabotéduTes els v (1) evpioxopev 503750=208600.1,06" .
‘E&v A&Powuev ToUs Aoyapifpous Tév fowv, eUploxopev
Aoy503750=20y208600+v. Aoyl,06, ik TolU &molou TpoxUTTTE
,  Noy503750—Aoy 208600
Aoy 1,06
"Ex 1@V mivékov Exopev Aoy503 750=5,70222, Aoy208600=4,31931
Aoy1,06—0,02531. ‘H Siagopa Tév 8SUo mpdTwy elvan 0,38291.

‘Emopévws B& Eycopey v= 8%2% = 15 &rn xad xém &l mAdov (1.

A& v €UPWHEY TO &TTaITOUNEVOV uépos ToU 16ou ETous, TraparTn)-
polpev, oT1 els TO TéAos ToU 150u Erous of 208 600 Spy. ylvovran
208 600-1,06"=500 000 &py., Emropéves o 503 750 Spx. —500 000 dpy.
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=3 750 8py, elvar Tokos amAols T&v 500 000 Bpy. mpds 6% eis Tov
{nToUuevov ypdvov. AlUouev Aormov To TpdPAnua ToUTo ToU &rrAcl
Tokou kai eupiokopev 45 M. ToU Etous Aoyilopevou pe 360 fu.

Hapavijpnow. "Av Toodv a dvatokiletan kaT’ ETOs WE TOKOV
T Tfis wovédos kot ETos, B yivy petd v €t a(l4-T)Y kol ToUTo peTA

A a(l4+T)v - 100nT o ;
N Nuépas Grdpn péper TTAOUY TOKOV R Apa ylvetau

¢v OAw peTd v N kad n Nuépos £ =a (14T) ( 14 3%): ¢€ ou
AoyZ = Aoya+vhoy (1+4T1)-+Aoy ( 1+ 360)

¢meidn 8¢ elven 1 + 360 { 147, Exouev 7\0)/( 1+ 360) { Aoy (1+4T).
"Apa 1| Biadpeoits (AoyE—Aoya) : Aoy (l4T) 8iber TnAikov v kad
UttdAotrov  u=Aoy (1 4+ 3(;0)

MpayuaTt Exopev ToTe AoyZ—Aoya=vAoy(l+T)+v 7

AoyE—Aoya=v-Aoy(l+T)+Aoy (1 o 311610)' fior THv &vewTépw oxéaty
AoyS = Aoya+ vAoy(1+4T1)+Aoy ( 1+ %}

’Ek Tfis v = Aoy (I -+ 3%), gmre1dn &k Tijs Sioupéosws eUpiokeTal

o u (koTd Tpoctyyiaty ), eikdAws TpoodlopileTal TO .

Snuelwots. ‘Eviote & &vaTokiopds yiverar ka®’ éfaunviav fi Tpimviay, fvd
To émitériov Spiletan kot Etos. Els Tds mepimTaoes aUTas & TOKo§ THs Hovados
ToU kepoalou ko Efaunviav evpioketan ds E6fs:

"Av T, elvar & Tékeos Tiis 1 povébos kepahaiou kad’ tEapnuiav kal T & Tokos
alrriis kot Eros, Trapatnpoliey, 5T1 pia povds kepaaiou METX BUo ypovikas povd-
Bas, BnAadh peTd Buo EEaunvias, 8& yivy dvarokifoptvn (1+4-T,)% kai TouTo loou-
Tar ut 1471, Bi1dm 1) woa povds petd Ev Eros Bider Tékov T kad ylveton pE Tov
Tékov 14T, &pa Exopev (1+4+7,)= 14T xal =1+ 71

“Av & dvarokiopds ylvetan kard Tpunviay, émadn To Erog Exel 4 Tpnvics, &v
T, TaploTvn TéHV TéKOV THS MIGS HOvaBOS kepohaiou katd Tpiunviay, 68& Excouev

Ao e
oxerrTépevor &5 dvewtépw (14Tt = 1+ Kal T=) 14711
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604. Tléoas Bporypds B AGPn TIS, tav dvarokion kot Eros 5 600 Spy. tml 10
£t Tpds 59;

605. Tartfip 15 karébeocy els Tpdmedav 7500 Spx. KaT& THY Yéwnciv Tou
viou clrmoU pE dvaTokiopdv kat’ ETos pds 4,5%. Mooa 6 AGPn & ulds Tou els 1o
TeAos Tou 200U Etous THs HAikias alTol;

606. Moonv abnorv mabaiver kegdAaov 1 000 000 &px. els B & xai 8 pA-
vas duarokifopevoy kar’ Eros pds 49 ;

607. Tlciov kepddcuov YiveTon petd TGV TéKWY avUTou dvarroxifdpevor ko’
&ros mpds 3,59, els 20 & 3730 850 Soy. ;

608. Tis fy mapoloa &fla rkepadadou 45 896 000 Spx. TAnpwTéou petd 15
érn kad 210 A W dvatokigpov kot Iros Tpds 8%

609. Tdoov Toody Tpémer v Tokigwuey pé dvaroxioudy xab’ éaunviav pos

Yo, lva pera 18 &rn yivy 20 000 000 Bpy.;

610. TMpds mdoov Tois ExaTdw trokiofn pt dvartoxiopdy kat’ ETos KepdAaiov
625 000 Spy. éml 15 & kal Eyivev 1166 900 Bpx.;

611. TIpos Trdoov Tois tkaTdv Aoyaprdletanr & Tdros, ddv 10 000 bpx. els 22
Etn yivwvrar 224 770 8py. dvarokilopevar ;

612. Tlpos moiov bmitékiov mpémer v dvarokiodij év kepdAaiov kot Eros Sk
va TeTpamAaciacdf] petd 31 Er ;

613. Els ooov xpdvov dvarroxifdpevo kat’ ETog xepdhatov 3 580 000 &py. pos
4,5% vylveren 56 000 000 8py. ;

614. TloTe kateTédnoav 630 000 Bpx. els Tpdmeldv Tiva ¢ dvarokiouov TpdS
4%, tav Ty Inv 'Ampidiou 1956 elyov yiver 965 800 Spy ;

615. "Emi méoov ypovov mpttrer v’ dvatokiol kat' ETos Toody T Tpos 3,59,
B1a v& BimAaociaotf fi TprmAaciacti f TeTpamAacicobf ;

616. ‘O mAnbuouss Evos Kpdrous avgéveran kat’ Etos word T6 byBonkooTow
Tou Tponyounévou Etous. Meta Téoa Ern & EimAcoicofii A 0& FpImAaoiaodi &
TANAUoHOs alTou ;

617. Mid méhis £xer 8 000 xaToikous kal & TANBuouds airriis EAaTrolTan &mm-
oiwg kata 160 koroikous. "Edv #) EA&TTwois EfaxorouBfion kard Ty alTy dvaho-
yiav, peTa méoa érn Ba Exn 5 000 kotolkous ;

E'. IPOBAHMATA IZQN KATAGEZEQN

§ 227. lov. Katabérel Tig elg v Tednelav pé dvatoxiopdv
xat’ Evog 4,59 moodv 205.000 Spy. eic ™V dpyxv éxdotou ¥-
tovs. Mléoa B AaPy pera 15 Em;

‘H mpcdTn kerrdBeors Téov 205 000 Sparyudv B pefvny 15 émn dva-
TokiGopévn pds 4,5%. ‘Emopévws 0& yivy 205 000-1,045',

‘H €is ™v &pxfiv ToU Beutépou Etous yivoutin KoTébeots O
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wefvny pévov 14 &t els TOv Tokov' Gpa B& yivn 205 000-1,045%
‘Opofws 1 eis ™y &pynv ToU TplTou ETous katabeois H& yivn
205 000.-1,045'® k.0.k., 7| Teheutada 6& peivy udvov Ev Etos kai O&
yivn 205 000.1,045.
“QoTe TO Toody, TO dmoiov B& AdPn els TO TéAog TGV 15 éTddV
6 elvar 205 000.1,045'% + 205 000-1,045" ... +205 000-1,045 1
205 000-1,045-+-205 000-1,045*+205 000-1,045%+... 4205 000-1,0451
MaparnpoUpey, &1 T &dpoioua alTo elven &Bpoiopa TGV O-
PWV YEWUETPIKTS Trpoddou, Tijs dmoias & ASyos elven 1,045.
"Epapudlovres Aormrdy TOV TUTOV TOU &bpoiouaTos TGOV Spwv
YewUETPIKAs TpodBou, eUplokouey &T1 TO Troody, EoTw Z, TO Omoiov

! . 205000 1,04515.1,045—205000- 1.0_4_5
Ba AaPn, elvan 2 = ——— ToB—1=0085

A 3—205000.1,045- !.%ffg%—l
Mé ToUs AoyopiBuous eUpioxouev TP@TOV TO 1,045, Tlpds
ToUTo Eyouev, &&v Béowpev x=1,045", Aoyx=157\oy1,045=0,28680,
& ToU &molou Emeton, 811 x=1,93552. “QoTe 6& Excomev :
5205 000.1,045 %2 # T = 205 000 bl
AapPévovres Tous AoyapiBuous TV SUo lowv EXOUEV !
AoyZ=Aoy205 00020y 1,045+A0y935,52—A0y45.
"Ex T@v mivdxewy Exopev 1 Aoy205 000=5,31175
Aoy 1,045=0,01912
Aoy 935,52=2,97105
&bpoiopa  =8,30192
Aoy45 =1,65321

kai &panpotves evplokopey AoyZ=6,64871, & ToU omroiov pokyTTEr
T—4 453 600, fitor pera 15 #rn 6& AdPn 4453 600 Bpy.

’Ev yve, é&v katabéon Tis €ls v &pyhv tkdoTns Xpovikfis uovd-
Bos o Bpaypds eis Tiva Tpdmelav ué &varToKIoHOV Kol TOKOV T Tiis
més Sporypufis els piav xpovikiy povéda, InTeiton 8¢ Tooas Spayuds
B A&P peTd v XpoviKds povadas, ToparTnpoUuey, 6T1 ) TPATN KoTé-
feos B yivny a(l+T)Y, f deutépa a(l+T)V! Kok T TeAeuTala
a(l+7), dote el TO TEAOS TRV V Xpovik@dv povabuwy 8& AdPn
(14 1) Fa(l+1)+...Aa(l+T1)* . "Av TapaoThowpey 16 &bpor-

WnpionoBnke amé 1o lvetirouto EknmaibeuTikri MoMTKnG



302

oux cUTd B ToU E, 04 Eywpev T = a(l+4-T) (4 _:)——1, éKk TOU O-

moiou TpoodiopileTon TO I Bik TGV Aoyapibuwy i TO «, tdv Bobi
TON 2 o b Kol T v

2ov. Katabétel tig eig Td6 téhog éxdotrc ypovinig povddoc a
Spaypég peé dvatoxiopdv xai wé woxov T vig pidg Spayuiig el
wlav ypovixiy povade - mécag Spaypig 04 Aafy petd v yxpovixdg
povadag ;

‘H mwportn karddeois 8& pelvny émi v—1 ypovikas povddas. *Apa
8& yivn a(l4T)¥L ‘H Beutépa B peivy émi v—2 ypovikds povddas,
apa B ylvg a(l4+T1)2 kal ot ko’ EEfs, 1) TeAeuTaio B& elvan po-
vov a. “Qore B& Eywpev

Z=a+ta(l+1)+a(l4+T1) .. +a(l | 7))L

RED— ‘?‘_(_l_f:_r_"_)f 9 (IT-?"-‘-‘TI, &k ToU 6mrolou TrpoodioptleTon TO I

B Tédv Aoyapifucwy, étav dobf) 1 Tipn TV o, T, v. 'Ex Tol alTol
TUTOU eUpiokopey €UkdAws Bid TGV Aoyapifuwy TO o, dTaw yvwpl-
EoolEImaE Ty,

ZT'. ITIPOBAHMATA XPEQAYZIAZ

§ 228. XpewAvoia AbyeTan 1) évTods Qplopévoy ypdvou &mdoPe-
ols ¥péous 81° iowv Gboewv, ai odmoicn mANpwvovTon kot foa ypo-
vika SiooTruoTa. To Trogdv, TO dmolov TAnpveTan els TO TEAoS
tkdoTou ypovikol SlaoThuaTos AfyeTal ypewllaiov Kai YpTOIHEVE!
pépos uév ofrrol S1& THY TANpwURY TV TOKwY ToU Yplous, TO e
&hho uépos Bix THY Pabmaiav &mwéoPeoiv Tol ypéous.

Td xptos E§opAcitTal, &Tav TO &bpoloua TavTwy TGOV ¥pecoAuciny
HETE TEV ouvBETWY TOKWY aUTOV &ITOTEAEDT) TTOCOTN T iony ué THv
TeAikNY &Elav ToU &varokifopévou dpyikoU kepoAaiou.

lov. ’Edaveioby Tig 1850000 Spaypig mpog 4,5% pe dvato-
niopdv xat’ €vog, pé TV ovppwviav va éEopinon To ypéog ad-
- 7o di1& 12 lowv ypewdvoiwy, té émoia Ba nAnpwvwvTaL €lg To
Télog éndotov &toug mboov elvar 1O Ypewlldolov ;

To &pyixdv moodv Té@v 1850 000 Sporypddv & yivy pera 12
érn 1 850 000-1,045%, *Eqw 81& ToU x TrapaoTnowpey T6 {nTolpevov
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xpewAUaioy, 1) mpwTn 8éols €k x BporKpdov 0& yivn x-1,045" peva
11 &1, kard & dmoia UtroTifeTan, 871 Epeivev eis TOV Tokov. “H Beu-
Tépa Boois O yivn x-1,045%, Tpitn Xx-1,045° K.OK, 1) 8¢ TeAeuTaia
8& ueivy x. ‘Emouéveos TO &bpoioua TGOV Toady, T& omoia & TAN-
puofolv peTd TGOV Tokwv auTdy, B elvai

1,045’2—1'

X‘|‘X'],045+-X‘1,0452+...+X'1,045]1 nx- 5045

AAAG TO Troody ouTd TpETEl va elve jgov ué TO OQEIAOUEVOV

oupgevws Tpds TO TPPARua. “Htor B Exeouev :
1,0452--1
2 1 850 000-1,045™.

¢ THs omolas evoioxopey THY Ty ToU X Si1& TGV Aoyopifuwvy.

Mpods Tolro eUplokouey TrP@TOV ™Y SUvequv 1,045 GéTovTes
T fony .. pé TO ), OTe elvan w=1,045" kol Aoyy=12hoy1,045
—0,22944,  Tou &molou TpoxUmTEl &TI y=1,696.

AvovTtes THv dvwTépw Efloworv Qg TPOS X HETX ™Y &vTiKeTd-
oTaoiy ToU 1,045 &i& TolU ioou auToU 1,696 eUplokouev. STi:

__ 1850 000 x 0,045 1696
696

vopev Aoy x=Ahoy 1850 000-+Aoy 0,045+ Aoy 1696—A0y696.

Ex TéY muvdkwy eUplokopey

Aoyl 850 000 =6,26717

, & ToU &mofou Six AoyapiBunoews Aappd-

Aoy0,045 =2,65321
Aoyl 696 =3,22543
&bporoux =8,14981
Aoy696 =2,84261
‘Etropéveds  Aoyx =5,30720.

#x ToU &molou EmeTan, T x = 202 861,9 Sporypad.

Ev yéve, #&v pE & PO THOWHEY TO Savel[Guevov TrooOV pé
dvorTokiopdy Ko GpIoHEVY XpOVIKNY povdda, pE T TOV TOKOV TiiS
1 Sporypiis els plaw XpOVIKNY povéda Ked pt v TO TATifos TGV XPOVIKEV
HovdBuwy, To piv kepdhcnov B yivy a(14T)", f) 8¢ oAk &l TGOV
Sdoewv &k x Spay. tkdoTn 8& elvon perd v Ypovikds povédas

e e e e g = S
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‘Emropévers 0 Excopev x (H-#! =a(l+T)" (1)
& Tiis omrofas Suvdpeda vé edpopev THY TRV ToU X.

"EvioTe ) TpwdTn KkoTaPoA) ToU ypewAuciou yivetan Ern mivd
HETQ THY oUvayiv ToU Baveiou Tr.y. perd k &n. Els ™y mepimrwoiv

athv B& Excopev x (-H_T)V—T_HFL'I =a(l+T)".

Ao 1) TPOTN XpewAUTIKY Sdots B& peivry Emi v— &mn &l dva-
Toklop® xai &yl x(14-7),v—* 1 tmopévn ypewAuTiky) Bdéos
8x yivn x(141) 1 k1A OUtw 8& Excouev:

XA X(UFT) oo x (1 )Vt x (1) DT
To omolov B iooUrton pt a(l+4T)Y, fitor Exopev Thy EEfis oyéo :
2 GEOET gy

2ov. ITolov xepdiatov Slvatar va bavewsdy Tig, &av 0éry
va €Eopjay To Ypéog adTol eig 6 E&tm 81" émalou ypewlvalov
800000 Spay., étav to &mitdniov elvar 49 ;

"Exouev x=800 000, v=6, 7=0,04, {nreitcn & 16 a. ’Avrikadi-
otévTes gls ™ (1) TAs TIPGs TGV X, v, T eUplokopev TV oyioiv

800000. 1340;] =« - 1,045, Avovtes oy s Tpds o elploropey
__800000(1,04°-1)
0,04-1,04¢

‘Ymohoyilouev &v mpwyTors Thv Buvapv 1,04% kai dxohoubws
eUploxopev Bi1& TGV AoyaplBuwv a=4 193 636,3 Bparyuds.

3ov. Eig méoa &tn éEopretirar ddvetov 2 000 000 Spay v e
xpewAboiov 130 000 Spaypdv drav té éniréniov elvar 39 ;
"Exopev o=2 000 000, x=130.000, 7=0,03. ’AvtikobioTévTes

&5 THds TauTos els THY (1) eUploxopev :

1,03v —1 $
130 000. T p 2 000 000-1,03

*Ex TaUTns éyopev : 130 000-1,03¥ —130 000=0,03-2 000 000-1,03’
4 1,03 . (130 000—0,03-2 000 000)=130.000

130 000 13
in. 1'031} = m = —=-
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AappavovTes Tous AoyapiBuous TV BUo lowy PEADY EXOHEV !
v-Aoyl,03=Aoyl3—Aoy7 0,01284v=1,11394-0,84510 = 0,26884, ¢k
Tjs &Toias eUplowopev v=20,937 Ern. "Hror fi £§6pAnals B& yivy peTa
21 Erm, AN 1) TEAeuTada Séots B elvan KaT& T1 MIKPOTEPX TGOV &AAwV.
AL vé edpoopey THY elxooThy TTpcoTny 8601v, ebpiokopev TéoOV YivETCn
6 S&vetov Tév 2 000 000 Sey. els 21 £tn, dnAadh TO 2 000 000-1,03%
8py., T Omoiov logolUran ué 3720 590 Bpy.., drohoUBws eUpiokopev
&1 of Sdoeig &x 130 000 Spy. éxdaTn els 1o TéAos ToU 210U ETous
yivovron 130 000- “0%7°1. 1,03 = 3597 945 Bpx. ‘H Biagopd
3720 590—3 597 945 Spy. = 122645 Bpy. TOPICT&VEl THY TEAeU-

Taiav 8daiv.

HepoBANparTa

618. "Epmopéds Tis kaTabéte s v &pxnv Ek&aTou grous 350 000 Spy. &
TOV KepBOY auToU Els THY Tp&TELOY uE AvorTokiopdy kot £1og 4%, TToow 8 AdPr
els To TéAos ToU elkooToU ETous & THS TPWTNS kaTabioews ;

619, KorraBéter Tis kat’ E1os pé guvBeTov TéKOV 10000 Bpy. TRO5 5%.:
MeTta mooov xpdvov B AP 130000 &py. :

620. “H Siarpogh) kal T& Efoba TV oTroudidY Tékvou KaTEYpagovTo UTtd ToU
oTpés Tou els TO TéAos EkdoTou ETous, GVTIPXOVTO B¢ kot pégov Spov 20 000
&py. trnoiws. Tléoa & tyivovto alTa peTa 3 Etn, kv dueTokifovTo Kot ETOS TTPOS
3,5%:

621. Marhp TI5 &mmokThoas kopny BEAer V& kaTaféTn kot £TOS OOV TI (-
prouévoy 81" alTy, Tva alTd GQraToKIGOUEV a1 £Tos TTpos 5% yivouv peta 21 ETn
250 000 &py. TMéon wpémer v& elvon 1 trnoia keTafeots ;

622. Tlooov elvan Td YpewAUotoy, &1k Tou Stroiou E€opheiTan Ypéos 100 000
Bpy. dvarokifépevoy kat' ETos Tpds 4%, &v TAnpveTanr &' ETnoiwy déoewy ;

623. Xptos Eogheitan &1° lowy éTnaiw Séoewy tvrds 30 Etéov. Tléoov fiTo 1o
Spykdy kepdihaioy, v kobepia 8oots elvar 318 000 Epy. kai 1o tmiToxiov 4,5%;

624. *Eumopds Tis tBaveiotn 45 000 000 Bpy. ¢’ GVaTOKIOHE KaT' ETOS 5%.
*Eav TAnpcovn ooy xpewAuoiov 3 000 000 Spx., petd éoa E1n B EEopAndi
TO XpEos aqUTol ;

625. ‘H tEépAnois Xpéous TrPETIEL va yivy es 20 & YpewAUTIKGS. KaBepic
8éa1s (Fmoia) 8& elven 46 130 dpx. 8a &pyion B fi WAnpwN petd 1O Sov
fros &md ToU Savelou. TTéoov elven TO GPYIKGS Savelofty TToody, &v TO EMITOKIOV
elven 4,5% ;

626. Kpdros tsaveiotn mogdy T Tpos 3,75%. ‘H xpewAuTikh EE6gpAnals, Tou
&pxeton 3 Ern peTd THY oUvayy ToU Sovelou kai B& TAnpcoveTan 158 800 000 Bpy.
tmolws tml 10 Em. Tléoov fito 10 Baveigbév TOTOV ;

20
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627. Xptos ¢€ 1,5 éxaroppupiou Bpy. Trpémel va é§opAndl} dia 15 fowv &tn-
olwv Baveiwv dpyopivwy 5 ETn peTd TNY olvayiv ToU Saveiou. Tléoov Oa elval
16 YpEwAUoiov, &v TO émTokiov elven 3,75% ;

628. Tlpds wolov Emitékiov mpémel va Efophnon Tis XpewAuTikdds Savelov
20000000 8py. Bi&k 16 étnoiwv Booecov €6 1780300 &px. Ekdonyv ;

(CAvTikabioTédvTes els Ty eUpeleicav Egfowoiv ebpiokouey

1 20000 000
()™~ 1780300 (L

‘H tfiowais abtn mepiExel Tov &yvwoTov T els Tov 170v Babdudv. Ak ToUTo A
AUots auTiis Sév elvan yvwoTh kol karageryopsy els Tpooeyyioes. To mpddTov pé-
Aos Tiis EEochoews B elvon peycdUTepov, doov TO T elvan pikpdrepov. 'Edv dvmi-
koaraoTadf) TO T pé pikpdTepov &piBpov Tis {nTounévns Tipfs Tou, TO Egaryduevov
0& efvan peyaAUTepov Tou OO0,

1 780 300

©étovtes Y. T=0,04 edpiokouev

1 1 1
6ﬁ(lul—.-o‘i-ﬁ,) = (1_1'0416).25 = 11,6523
tvd & Tou Seutépou pfrous Ths (1) eUpioxopev 11,234, ©Sétopev Aoimov Topa
1=0,045 #rerta 7=0,0475 x.0.k. TpOYWPOUVTES TTPOCEYYilopey TEPIoTSTEPOY TTPOS
Ty {nToupévny TPV TOU T).

629. Korébeot mis &l 5 ouveyfi &t mpos 4% es v dpxfjv ixdoToy EToug
moodv T kal elotmwpafev E€ Ern perd THy kaTaPoAnv THs TeAevTalas kaTtabioees
20 000 000 Bpy. Méon fiTo N xkoardbeots ;

630. Karabérer Tis els Thv &pyfjv EkdoTou Etous 1250000 &py. éml 7 &m
pds 69%. Tl moody & elompdén els T6 TéAos ToU BwbexdTou ETous &mrd Tis TPWTNS
kaTaléaews

631. Tpds Trotov dmiTékiov dkTd émoian katabéoers ¢€ 1 000 000 Bpy. &x&orn
daroTedoUv Toody 102000000 Bporyuddv ;

632. Moo korrabéoers € 1 000 000 Spy., al dtrola ylvovto els 16 TéAos éxa-
oTou #rous, &rrartouvTal, fva diroTeAeoti] oodv 2 457 839 000 Spy. ToU Emitokiou

dvros 5 —;—%;

633. AonoUren Tis v eloTpdEn petd 5 En oodw 10 000 000 Spy. *Avtl Tou-
Tou &mibupel v& elopdEn els TO TéAOS EréaTou TGV 5 ETGY TO AUTO TAVTOTE TTOTOV.
TMoiov elvar T& Toody, Td dmoiov B& elompdTt) ToU émTokiou Svrog 994

634. 'Ogeirer 15 15 000 000 Spy. mAnpwtéas Ty Inv “louhou 1949. N& &vi-
xoraoTaBfy # Umoypéwots abtn pé Tpeis EAAas pds foos EAAMAag TANpWTEaS
Thy Inv 'louniou 1950, 1951, kal 1952 (¢mitdkiov 6%).

635. Mt Téoas Eaunvialas xpecoduTikds Séoes B& §opAndii S&verov 20 000 000
Boy. v & &vorokiopds yiveran mpds 3% Ko’ tgapnvia, TO 8 xpecAvoiov elvan
1000 000 &py. ;

636. Tuviiye Tis Sdvetov XpewAuTikdy 25 000 000 Spy. pds 7% tEopAnTiov

1 —_—
T
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tyros 8 Erédy, Tpels pijvas pera THY koTd@Eoty THS TENTITNS YPEwAUTIKAS Booews
BéAet va tEoghnian ToUTo E§ GAoKANpOU. Méoa Tpémel v& kaTaPahy ;

637. *ESavelatn Tis Tov 'Ampidioy 1942 Tooov 20 008 000 8py. tfopAnTéov Evros
20 v wpds 6%. KaTePéMhwy kavovikds T& HEXP! o0 1950 ypewAlaia EmBupel
v 1nv 'OxTwppiou 1950 vé Egoghrior TO yptos Tou TeAeiws. Ti Toodv B xpetaoti;

638. A1k écwy ypechuTikidy Béotwy tfopheital Baveov 100 000 000 &px.,
STav TO Emitékiov elvan 7%, BiaTieTon B¢ ETnoices xpewAlolov 10 000 000 &p¥. ;

639, Tlpds Toiov EmTékov Baveov 250 000 000 Bpy. &fopheitan Evtds 15
bréov B¢ brnoiwv ypewhuoiwy 24 553 000 Bpayuédv ;

640. ‘Etaipela Tis SUvaron va SobiTn E Tév kepBy  autiis 10 000 000.
Tioiov Kkepdhatoy BUvarran v& Saveioti] SiabéTovoa ¢l elkooaeTiav TO &uw TOTOV
Bi& ypewhUotov ToU Savelou ToU EmiTokiou dvros 5% ;

641. Elompdrrer 15 &l piav evraeTiav kal els T péoov tkdoTou ETous 210000
Spayuddv aufavopévou  ToU rogou ToUTou &md  Etous elg ETos kot 7,5%
(&veu dvatokigpol ). Kard Thv trropévny  TevTaeTiay eloTpaTTEL Spoiws TG
TponyoUpevoy Togdv 210000 &px. nuEnuévor KaTd  TO TpiTOV avuTou, Evdd
&rd mevraeTias s mevraetiav EEoxoAoubel 1 al€nots Tou TTogoU KOTa TO TpiTOV
ToU dpyikol Kol korré 7,5% Ernoies ( &vey dvarokigpol ). Téaov 8& elopdtn els
T6 TéAos Tis Ins, 2as, 3ng, 4ns mevraetios, &v &vetoklleTo kot ETos TPOS 5% ;

MeplAnyic nepiexopévwy kegahalou YiiL.

‘Optopdg GpldunTixiig npobdou ( alfovo, @Bivovoa Trpoodos,

&v 1 Siagopd fi & Adyos aUTiis @) 07 (0). ‘O viooTds Spos T=
=t (v-1)w (a=mpéTos, w fi Sapopd). ‘H mpdodos opileTan, &v
Bobfj & mpddTos Spos Kai Brapopd.

‘Opiouds mapeuPoliis v Spwv &p1OunTIKiis TPOOSOY peTafy -
p16pGY a, P. “Exouev w,=(P—): (v41), &v oo elvon 1) Siagopd TS
Tpoddov. ‘IBidTns TV Spwov &piBunTIKTiS Trpoddou a, B, Vi KaTh Ay
elvat a1 = P+A = y+K...

“Afpoigpa Z TGV Spwv &piBunTIKTS  TPOO
A 2=[2a+ (v—1)w]v :2.

‘Optlopde yewpetpixijg mpoddov ( &roh
vouoa, &v & Adyos w elvan [w) e (1)

‘0 wiooTds Spos T = aw' !, & & TpdTos 8pos, W b hdyos.

"Av a, B, Vi K A, T elvat YEWUETPIK TTpGoBos pé ASYyov @,

elvan P? = ay, PA = yx = &T.
TopeuPold) v Spwy YEWUETPIKAS podbou ueTafl BUo &piBudy
v+l

, P. “H oynuamifoutvn wpdodos 0 Exn Adyov @, =P : .

Sou T=(a+T)Vv:2

Ures avfouoa fy Pbi-
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*Abpoiopua v Spwv YEWPETPIKTs Tpoddou a, B, ¥,... A, K, T, TO
Z=(aw’ —a):(w—1)=(To—a): (w—1)= %E_?% "Abpoiopa

2 TG Bpwv @bivolons yewpeTpikiis Tpoadou (pé &reipov TATBos Spwv)
a
2=

‘Oplopdg appovixilg npoddou (&Gv of &vrioTpogol TV Spwv
s &oTeholv dpiBpnTiknv Tpdodov).

‘Oplopwdg AoyapiBpov &pBpod dg mpdg Péowv 10§ Tov épt-
Bpov e(e=1—§— % + % + 17%3 +... ) ‘O e elvan doUppeTpos kai
UrrepPomikds (kabdos kad & w=3,141...)

1616t Tes TQYV Aoyapibucwv. [Mds &pibuds A ) O éxer Aoyapif-
pov GeTikdv pév, &v A ) 1, &pvnmikov 8¢, &v A {1 (dpynTikds dp1Buds
Stv Exet Aoydpifuov TporypaTikdy ).

Aoy (A'B)=AoyA+AroyB, hoy(A:B)=AoyA—AoyB, Aoy(AY )=vioyA.

XaopakmpioTikoy Aoyapibuou. Tpotrn &pvnTikoU eis év péper
GPVNTIKOV.

Al 4 Trpdeis pt &piBpols Ev péper &pvnTikous. NAoyapiBuikol
mivokes, ypfiols alutdv. ‘Epapuoyad Tév AoyapiBucwv. *ANAcyny Tiis
Pdoews ovoThpaTtos Aoyapifucwv.

‘Optopdg Enbetindv érowoewy (al dmoicn & ouv dyvaaoTous
els Tous EkBéTas Suvépewv ). Ators txfeTikév Efiocwaswy.

ZvothuaTa ékBeTik®v E§lowoewy kal AUoels oUTdv.

‘Opropds AoyaplBuixiic éElowaews AUoeis Aoyopibuikdy i~
CWOEWV.

‘Oprowdg Tob avaroxiopel. "Afia Z kepahaiou o &varokifo-
pévou &l v E1n Z=a(l4T)Y , T=TbK0s mds povados els plav xpovikhv
povada. Evpeois o) ToU Z, B') ToU «, y') ToU v (mepimTwwois ko’
fiv 10 v 8tv elvan dncdpanos, &te d@opudleTan & TUTrog

I=a(l+7)" - (14-n7: 360).
Mepfrrrwois &varokiopol kad” Eaunviay TI=]/1TT— 1, epiTrToo-

4
o1s dvoTokiopoU KaTd Tpipnviay T, = ]/ By

‘Optopdg mpoPAnpdrtwy Towv xatabéoewv. Tehikn &fia Z
lowv xorabéoecwv a perd v érn I=(14+7a[ (I14+1)" —1]:T(&v 1§
éxdoToTe KatdBeols yiveton els TV &pxnv Tiis Xpovikfis povados )
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A o[+ 1) =1]: 7 (&v # xardbeors yiveran el T6 TEAOS TTS
Xpovikijs povados ).

‘Optopde ypewrvelag. Tumos eUpéoecds ToU ypewAuoiou x
elven : x[(l+Ty-1:T7=a(l+ 1)
f) yevikeotepov x[(1+ T)v=* -1 ]t T=a(l +T1)", &v fj TPWTT) Karroc-
POAfy xpewAuoiou yiveton x Ern peTa TAYV ouvayty ToU Saveiou a
TroooU S1ax v &1n (v) k) pé T TOKOV WIS povddos els TV povdda ToU
ypdvou.
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KE®AAAION IX

A'. IAIOTHTEZ TQN AIIOAYTQN TIMQN EIXETIKQN
( IPATMATIKQN ) APIGMSQN

§ 229. Qs yvowoToy, v elven « )0, A a=0 Exopev jal=a, v
& a (0, |aj=—a. TL.x. |15|=15, |-6| =6, |0/=O0.

A& T &moAUTOUS TIMGS ( TPCry MOTIKGY ) 1By Exopey Tas
£Efls 1816 TOS :

In. "Eorw m.x. & —12. *Exouev |—12|=12=|12|. *Emions |—7|=
1=[7|. Tevikéds, &v o elvan oxeTikds &piBpds, Exomey |—af=|al.

2av. "EoTw Tr.X. & 15. "Exouev |15|=15, &vé —|15|=—15. *AAN’
elvon —15 ( 15 =|15|, &pa —|15| { (15|, #v§ [0j=0=—|0|. ’Ev YEVEl
Exouey Aoy —|a| £ a £ |al.

3n. "Eotw m.x. f (3] { |6]. Taporrnpoluey &Ti —|6|=—86, —|6]/=
—6 (3 |6|=6. ‘Opoiws |-5|=|[5/=5 kal —|-5|=—|5|==>5 (|5|=5,
fiToi—|—5|=—5(5.’Ev ytvei, &v elven |a| . |B], B Exwuev—|Bl £ o £ |B|
AT éx Tfis |of < [B] eUpiokopev (ToAAaTAcoi&lovTES TX MEAT) TS
tmi —1), —fo] 5 —|Bl., fror —[B| 2 —la] £ & < o] (xara Thy 2av
BiomTa ) kol —|B| £ —laf £ & |a] 2|B| (EE UTrobéoews ), fiTol
—IBl< o £|B|. Kai dvriorpdgas, &v ioyun olmn, 8 éxcopev la| < B

TL.x. elvan —|—8] ( —3 ( |-8| f —8 ( —3 ( 8 ket |-3| ( |—8| A 3( 8.

1. ATIOAYTOZ TIMH AOPOIZMATOXZ APIGMQN

a’) "Eotw, ém {nmeitan # [54-8|. *Exouev |54-8|=|13|=13=
5+8=15|418|. *Eorw f |-15-6|. *Exouev |[—15—6|=|-21|=|21|=
21=15+6=|-15|4|-6|. *Eotw 1 |—2048|. *Exouev [—204-8|=
|=12|= 12| = 12 ( 2048 = |-20|4-|8|, #To1 |—20+8] { |[—20|+8|.

"Av o, B elvan Sudompor, Exousv |o4-Pl=|a]+|B]. AdT, Bi
™V eIpectv ToU a+-PB, mpoodéTopey T &moAUTous TIpds TV o
K.T.A., fiToL:
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“H gméAurtog Ty Tob a+p icodtat pé T dbpoiopa Ty dmro-
AVTLWY TGOV TOV o xai B, dv elvar dpdompot.

"Av a, P elval éTepdonpot, EXOUEY (X FB (] + (Bl Aom, S
v elpeolv ToU o+ B, 0& dpaipéocopey &mo THY peyoAUTEpaY €K
TGV &TOAUTwY TIuGY TAV o, P THV WIKpOTEPaV TRV K. T.A. QOTE !

‘H &néAvrtog Ty tod dbpoiopatog elval pixpotépa Tol d-
Bpoiopatoc TV &moAVTWY TIRGV TOV TpocheTéwy, av elvat é-
Tepdonpot.

"HTot yevikdds Eyoupev :

"Av oi a, B elvar mpaypoatixol, Exopev |at Bl < la|+IBl;
™y pév igdtnra 8 dpoohupous (H 0), Thv b &vigéra &1
étepoarp.oug mpocHetéous.

‘Opoiws eUpiokopey, 0TI :

ottt ay | £ |oa |+ |oe] -+ lay |-

THv aUTiv i816TTa SeikvUopey Kal @S £ETS ¢

“Exouev o] 2 & £ |-

*Emrions Exonev —|PB|o B |l Mé Thv Tpdobeary TOUTWY KATA
wéhn evpiowopey —|al—|BlLatPlalt Bl
A (ol IB) 2ot Blol-+[B], Emontveos elvan kad

jat-Blc| [+ (Bl [=lal-FIBl, SnAcdh |a+Pl < lol+[Bl.

B') Ok Belfwpey drt : latP| | oIl | “Exomev:
lol=lot B+ (—B)l=| (o+P)+ (B < lo+Bl+I—p [=latBl+IPl,
f1or [of  lot-Bl+ Bl Emouévas [a|—[B| < la+Pl.

‘Opoleos Exopev |B|= |P+a+ (-l < ot Bl 4 [—a|=lo+PBl+ ||
kad |Bl—lollo+Bl, &pax —(jal—IPDI £ la+Pl.

Ev yéver Aormov  Exopev [a+Bl > | |a|—|B| |. ‘Emwions Exouev
lo—Pl=lot (=B)] x| lol—l—B =] [l—IP| | (Bvexex Tfis mponyoUREVDS
oxtoews ), fitor Ja—Pl & | lal—Ip! | "QoTe Yyevikws EXOUEV

lat-Bl > [ le=IPl |-
Y") "Av elvai | x—| ( a, [p—w|(a 06 SelEwpey 811 | x—w| ( 2at.

MidT1 peta THY Tpdodeaiv TEdY obeioidv &VICOTT) TWV KATX MEAT)
eUpiokoue|x—y|+ [y—w]| { 2o AN elvan [x—w|=|(x—y) + (y—w)|
2 x|+ y—o| { 20, fitor [x—0j { 20 ' '

‘OTav  XpNOILOTIOIOUPEY Ty 1B16TnTa aUTHY, AEyouev ouvh-
Beos, &1 dradelopey TOV W €K &V X, Y, w peTafy TGOV Sobeiodov dwi-

goOTNTWV.
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2. ATIOAYTOZ TIMH I'INOMENOY API8MOQN

"Exopev (8 - 7|=|56|=8 - 7=|8|:|7|. ’Emions |5 - 9|=|—45|=45=
5:9=|-5|[9|.

'Ev yéver |o-Bl=l|al-[B], 816Ti oloidrymoTe kad &v elvan of oyeTivol
&pibpol a, P (dudonuor f) Erepdonuor), i v elpwpey Td y1vduevoy
Twv, 8& edpwpey TO yIvdpevov TGV &ToAUTwWY TIGY TV o, B K.T.A.,

fiTol :
‘H 4néivrog Tiwy) yivopévou ioobrtar pé o yivépevov tdv

dnodVTWY TIROY TAOV TapaydVTWY.

3. ATIOAYTOZ TIMH IITHAIKOY AYO APIGBMSN

» | o | _ lal

Eorw B Oa Beifwpev, ch 5= =la|: |Bl, (B 0).
Ao, &v Tebi —;— =w, Exouev a=P-w, laj = |p- w| = |p| - |w|
"Emonéveos feof = £, firon | £ = -5 = [l : [Bl.

4. ATIOAYTOZ TIMH AYNAMEQZ APIOMOY

"EoTw, &T1 Exouev |V |, &mou v dxépaios ([v] ) 0).
“Exouev aM=c-a..0, |alV|=|a-a...al=|q|a]|...|a|=]a] VL

"Av Exopev Iu" V|, B elvon |o Yl [=|a] IV, ArdTi elven a— Vi = G—II;,
C(_IUH e !&IVI = \O:IJ'H [gl—IVI ﬁTOl IG_ W‘I == |al_‘vi
B’. IIEPI AKOAOYOQIAZ APIOMQN
OPIZMOI

§ 230. o) Tuxoior pibpoi . of 3, -5, —6, 12, 7, -
EkaoTos TV Omoiwy &uTioToIyEl Els Evar dpiBudy THis UOIKis OEIPaS
TGV &p1dpddv 1, 2, 3, 4..., Aéyouev 8T &oTeAoUV piay dxorovdiay &-
p1Buddy. Zuvibes EkaoTos TV Sibopéveov &piBpdY &rd ToU BeuTépou
kol EEfis yiveTan &md TOV TrponyoUpevéy Tou KaTd TIva Gpiopévov

TpémOV Tr.Y. Of 1,%, L;—, —;,

Wnionoi}Bnke amé 1o ivetirouto EkmaibeuTikrig MoMTikrg
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Awg todto dxoAoubia &pBpudv xaleitar Té ovvolov dpi-
Oudv dvtiaToryodvTwy €elg Tolg &ptBpovs 1, 2,3, . . ., éxaaTog
v dmolwy ( &nd Tob B’ xai &Efg ) yiverar éx Tob mponyoué-
VOU TOU XOTA Tiva QpLopévov Tpémov.

Ol &moTehoUvTes THv dxohoubiav &piBpol Aéyovtal xai Spot Tiis
dxoloubias.

B') *Axodoubic Tis &piBuGV AéyETon METEPROEVOL ntAnfoug
§ memepaopévn pév, &v &moTeAfiTan &mo memepaouévoy TATBos &-
pwv, amépavrog 8¢, &v e mavta dképaiov (BeTikoy &piBpdv) G-
arorij els TooUros THs dxoloubias, OTe alTn Exel &mreipov TAfBos
Opwv.

MapioTdvopey oUUBOAIKGS THV &xohouBiov pé (X1, Xz Xa...,) 1)
pé (x, ) xal Aéyopev: 7 dkoroubia TV &pifpdy i TGV Spwv X, ,
&mou Urratifeton 6T T v=1, 2, 3,... TLy. 1 dxoAoubia TéV Spwov
(x) = (L )evn (Sravv=1,2,3,.) 11, 5 5 L (1)
‘H dxohoubia Tédv Speov (X, ) = (2¥) elvan 1) 21, 22, 23,...,2° ... (48]

"Eav Exowuev (x, ) = ( ”_tl ) of &por Tiis dxohoubias elven

Irkd PO liovihlne b 2 LR Nl lio ] 3
Ll S TN L 5 e (39

’Edv Exoopev (xy ) = (

(et ettt et S el
1 1 1 1
I,. ——2-, T' —-T, -—5“, (_4)
Edv elvan (xy ) = (—v), ol épor Tiis dxodoubics elvan
B BT (5)

‘H &xohouBia Té@Y Spwv (Xy) = ( 1+ %)v dmroTeheiTan £k TGOV
(1 e (e o e
fTol &k TGV 2 %, %. g%g, (6)

y") 'Axoroubia Tis AEYETO1 TLEPLWPLOLEVY), &v 1) drdAUTOS TIUR
tx&oTou TéW Spwv Tns elven mikpoTépa f Ton &p1Bpol Tivos (A ) 0),

WnpionoBrke amd To lvotirouto EknaiSeuTikig MoAmkrg
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fitot Guv elvan | X, | = A f§ —A = xy, = A, O1¢ 6 A kangiTan paypdg
7 pdypa TGOV ATMOAUTWY TIpGY TOV Spwv Tl dxoAoudias.

‘Eav Utrapyn &piBuos Tis A, ToloUTos, WoTE v Exwpey A, X, ,
6 A, koAETTal ApPLOTEPOS T| TPOG T KATW Ppaypog Tiis dkoAou-
Bias ((xy ), 8vd &v Umapxn &piBuos Tis A, ToloUTos, waTe va elven
Xy 2 Ay O A, kodeliTanl deBrog 1) mpdg Td dvw paypdg TS dko-
Aoubias.

My, &iax thv (1) Exopev JU (1, fror 1y 1 elvon pporypos avuTiis

TPOS Ta Gvw Ppaylos TauTns elvan kal wds dpifuos k ) 1. Ak v
(2) Exomnev 2.2 xai elven ofrm Trepreopiopévn mpos TG dpioTEpd.

(yv= (]
s LR

M Thy (4) Exouev | | < 1 kal v alm meproopiopé-

vn pos T Sefik. Ak v (5) éExomev —v . —1, O 8 —1 elvan
PPoaymOs TalTng TPOs T &vew.

8") "AkorouBia Tis ( x, ) Aéyetan povotévwg abEouca T ¢Bi-
vouoa, Eav Si1& TavTas ToUs Spous oUTHs EXWUEV Xy £ Xy T
Xy N Xy GvTioToiyxws. OUTws ¢k TV dvwTépw dkolouthdv 1) pev (2)
elvan povoTovws avfouoa, B16T1 elvon Ty, 2 (22 A 22(22.2 7 2V (

¢iic ) ) : i ; 1 1
2v+1 1y 8¢ (1) elvon povotdvws pbivovoa, émeidn elvea - » T

Hapamijpnoe. 1n. *Axorouic Tis (x, ), Sid THv dmolav 1) Sia-
Pop& (Xy4 | —X, ) elvan oTabepd A # 0, elvan &piBunTikh  wpdodos,
avUouoa uév, &v A ) 0, bivovoa 8¢, &v elvaa A (0. Tlx. 1§ 5 3,
54-3.2,..., (5+3v),... &gt A=x,11—X, = 54+3(W+1)}—(5+3v)=3.

2a. "Axohoubia Tis &piBuddv BeTikédv ( x, ), Si&x THv dmolav Exo-
Xv+1]

Xv

HEV TrmAikov otafepov = w #1, elven yewpeTpikn Tpdodos, ab-

Eovaa utv, &v [w| ) 1, @Bivousa 8, &v [w] ( L. Ty i —n—g 1
8 #a 1
B c

elvat yewp. wpdodos pbivovoa Exovoa w = 2—\3_—1 : 5

2. NOTE MIA AKOAOYOIA APIOMQN TEINEI IIPOX TO MHAEN

oo~ . 1 1 1
1 § 231. o) Eorw 1 &mépavro; dwxohoudic (_16\7)=T6'ﬁb'

SEE e,

1
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"E&v Sobévros oloudnimote dpifuol, m.x. 0,0000001 Buvipebor va
elpwpey Spov Tiis dxohoudias, doTe ExaoTos TGV Emoptvwy Tou (&-
melpwv els TARBos ) va elvan &TOAUTWS MIKPOTEPOS oloubnoTe So-

o . 1
Bévros &piBuoU m.x. ToU 0,0000001 = g, TOTE Afyouev OTI 7 (@)

o o 1 A 1
Teiver els 10 0 ko oupPolilopey TOUTO OUTES ( o )—-> 017 op( T )

=0. TMpdypam ExaoTos TEHY Bpoav PETE TOV 0,0000001, oi 0,00000001,
0, 000 000 001,... elvon pikpdTeEpos ToU € Kai OUTLOS Eyopev 6T

(%;)HOﬁop(l%v)=0.

e > , ~1)v—1 1 1 1
Emions 1 dxoioubia ( - 3—) =1, ——= Ay i
) ; SAla ; A ] Sy o\
(Bav=1,2, 3,.. ) Teiver eig TO undév, B10T1 Qv .. € = 55571 &roAu-
e R * Py , b
TOS TIU EKAOTOU TGV Spwy 5577 — a5 elven pikpoTépa TOU g0

Ev yévet Aéyopsy, &mi amépavtog dxorovbia dpiBu.iv (=)
— 0 #) &yeL Bprov td 0. &v Bobevros oioudnmoTe &p1Bpol € ) O,
(boovdnTroTe pikpol) Buvdueba va elpwpey GAAOV n)0 kai dxé-
paioy ToloUTov, GaTe v& Exwhey [Xo, | (& [Xq+1] (& |Xq,+2| { & fiTOI
[x, | (e Bi& wloav &kepaioy TIPHY TOU V X Me -

Al 5 ’ (—1)2
B') “Eorw 7| &mépavtos koloubic ((xy ) = il
f 1 3 -l—r —]— il 1——!---
IR 22 32 42
*Av 5081 € ) 0 xai BEAcopev v elvan | Xy | €, GpKel vt eUpwpEY TO v,
R I & amrinaeal el
DOOTE VX EYWHEY X, |= G o B el 15 e
Kai v ) ,1 1.
Ve
= 1 o
“Qore 51 Tipds dkepadas ToU v ) 1,_-_r —1 B Eyxeouev | xy | (€
E

kad émropdves 7 SoBeioa dkoAoubia Telver eis To 0 7 &xer Sptov 1o 0.

y') Aéyouev 61 Grépavtog dxoAovbia dplBpdv x, Teiver ) é-
el 8ptov TO Emelpov Kai OT|UEICOVOUEY ToUTo pt ( Xy )—roofop (x, )
=00, &v SoBévros oloudnmoTe dpiBuol M ) 0 ( boovdNTOTE PeySGAou )
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buvaueba va elpoper &AAov dképaiov Hu ) O Toolrov, dote 814
v) Hu v Exopev x, ) M.

M.y. f &kohoubia 1, 2, 3, 4,... Teivel gls 1O co. A16TI &V Y.
M=315 687, &yopev H = 315688 kad 81k v 3 315688 elvay of 315688,
315689... » 315687 fiTol 1} droAoubic (xy)— oot op(x,)=0cc

Néyouev 811 dxodoubia Tig &pBudv ( x, ) Teiver § bt éxet
Spov dplBudv Gplopévoy A, v 1 drodoubia ( x, — A )— 0.
v+ 1

v

TT.x. 1) dxoAovbia ( x, )=

v-‘tl ) ) — 0. Tp&ypaT Exouev ( u-};l e )

(Biav=1,2,3,..) Telver eis ThHv 1.
AidTi 1) drohoubia (

=—37 Kol 7 (%)—> 0, &pa (‘H:—l) — 1.

‘H dxohoubia 5 —:lg—: 5 %w- S%r--- Exer Gplov TO 5. Aidmi

. ; 1 1 1 5 gl 1 1
1 d&koAouBia 5 —2~—5, ST =Bne'h o ~5,..., fTo1 o e e
). EXEL Sprov 1O 0.

Opolws 1) dwohoudla 11, —11 - —11 2, -1 o B

Sprov 16 —12. A A —11—(=12), —11-- —(-12), —114 -
(—12), fito1 7 1, —21—- %. —‘lr, Exe1 Gprov To 0.

3. IAIOTHTEZ TQN AKOAOYOIQN

a') 'E&v 1) drépavros dwohoubic &piBpdv ( x, )— 0, 16Te 1§
|xy |[— 0" kad &vmioTpdpws. Tolrro Emeton ék ToU Spiopol, kad’ &v 7
droroudia ( x, })— 0.

B') ’Eav # dxohoubiar (x, }—»0 TéTe A (;L)—mo.

"EoTw &pibpos M ) 0 (doovdfmoTe peydhos ). Abyouev ST U-
T&pyel &piBpds nm) 0 BeTikds dwépanos, oTe Sid nm Y0 va elvan

1
Xy

> M. Tpdryuami, &eol (x, ) — 0. dmrépyer &piBuds nm ) 0, doe &v
I

| xv |

V) Nm, V& éxoouer |x, | ( %, &pa elvon kad Mex, | (1, f§f M(
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AnAadn 81 v ) nm EXOMEV xl ;)M. OUtws, 1 Mév dxoloulia

LAY g o :
(l'z, SR vij‘”)_> 0, n & (1, 4,9 7 16;... ) erieo,
EUkoAws &mobeikvieTan kad 811, &v op(Xy ) =09, 1) ( xl. )_.; 0.
Eav (x, ) — 0, xad (Ax, ) — 0, &v A otabepa mwooodTns. Ao,
apol [x, | { € ik v ) n, B elven Ax, | = [Al:[x, | ( |Al€, TO B [A|-€ BU-
vartal va yivy) 6oovdnTroTe pikpov, OTav yiveTon TO & Goov BéAopev
pikpdy, fitor (Ax, ) — 0.
y) ’Eav of &kodoubicn (x, ) — 0 fop(x, )=0, (x'y)—0 1
op( X'y )= 10, 8¢ elva :
lov. (x, + x'y)—0 f} op(xy + x', ) =0.
2ov. (xy —x'y)—0 f op(x, —x', ) =0.
Bov. (%, - x'y)—0 f op(xy - X'y) = 0.
lov. Adti, &v Béowpev x, + X'y =y, , 0& Excopev TpoPavdds
Wy | =[xy + X'y | 2 |y | + | X'y |. "E&v 8087 &pifuos €) 0, O efvon kai
—;‘ » 0, Buvdpeba 8¢ v eUpwopey dvd Evar &piBrov my ) 0, me ) 0, doTe
vex Exeopev [x, | ( 5 B v ) 1y kad [x'y | £81& v) Ny &gol (xy )—>0

kol (x'y ) — 0. *Av TrapaoTadf] pt n & ueyaAUTepos TGV My, N, &

Ei

Exwopey Bid vIn Ty |2l Xy [HIX' [ é— ==, Aol |y, [—0,
&nAadn (x, + x', ) — 0.

20v. *Emaid) elven |x, X'y | =[x + (—X'v) |<lxy [+ =X [=
[Xy 4] X'y |, Aot [xy — X'y | 2 %y || X'y | (€, EmeTon 671 kad (xy =Xy )
— 017 op (x,—x',)=0.

3ov. Tpopavéds Exomey 'xy X'y [ =[xy | - [X'y |, kad &v e ) 0 elvan kad
1/; y0. *Av Aormov Sobévtos ToU € )0 eUpebouv ol M1 )0, )0

Tol00To, doe vk elvon [x, [ £ Bi& vymyxadx'y [{ Ve S v)ng,
T 88 1) TopIoTéYT TOV pEYCAUTEPOV EK TRV M, Mg, O Exoiusv Bf‘ vyn
1 |x, [(VE kad [x'y [(VE- "Apaxai | xy |- [ X'y | Ve - Je =«

‘Emroptveos elvar |x, |- | X'y | (€ fTor Exopev (xy - X'y ) —-047
op (xyxi, )i=0.
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2 T , 1 1 il
Tl.y. &v éxwuey Tas dxoAoubics 1, BN AR L e

_21;‘,,, %—_,... Ex&oTn TGV Omoiwv Tefvel el TO 0, TéTE 1 (I:t %) '
1 1 1 1 ! ; bs Kad ) s L
(7 2) (5% ) (5 o o ) w5 ka0 0 5

yigv v TEIWOUV €5 TO 0.

'Aoxfoetrg

642. N& ebpebfj els xoretepos ppaypods Tiis drorouBias 1, 3,9, 27,... 3v 5
Ymépye memepaopévos dpibpds, doTis v elvan QuedTEPOs ppayuds Tis dkoloubics
TaUTns kal S

643. Al drohouBial, ai dmoian Teivouv els 16 +oo, £y ouv GuwTépous pparypous ;
Aiari ; *H dodovBla —1, +1, —1, +1,...., (=1)V ... Tefvar Tpos dpifpdy Tva ;

644, No eUpebij :

a) ‘0O 10os &pos Tfis dkooudias 5, 100, 1125,...., v2.5v ...

PON@Ebes: Sy » » —3. _9—: 73—7-.--. ———— 3\" i
2 ¥2-1 V341 Y- (1)
T ORTon ¢ s 5 20l %%—?
645. Aldetan 1) droAoubla 1, %. %;"-r %, Né& elpebiy &pibuos ), dote dv

v ) n, v& Exwpey % { 0,35. ’Etrions vé Exwopey % { 0,00001.

646. Aeiforre OT1, &v (Xv )—>afj op(xy ) = @, (AXv )—Ax 7 op(Axy ) = Aq,
&v A arafepa TroodTns. Aeifore 811, &v (Xv ) —> o § op Xv)=@a, (xX'v) — B
R (opx'y )= .

lov) Téte (xv +x'v )—>at+P A op (xv +x'v )= opXv +opx’y .

20v.) Elven (xv +X'v )—>aP fi op (xv X'y ) = a-Pp= opXy ‘opx'y .

3ov) (_fv_)__’_ b 7 op (%:_) B S (B=£0).

X'v p P opx'v
647. Aibetan 1) drohoubia 6 é—, 6 —g_,..., 6t _‘;_—].... N eUpedij dpibuds n ) 0
v

GoTe, &V X, v elven 64 4:1 ~7] ¢0,0025.

648. levikcorepov elipete TOV 1, doTe vax elven | 6 + Kvl —7 (e Smou )0
SoovBrmoTe pikpds. Tl oupmepaivere mepl Tis peTaPANTRs, N dmola AauPdver Tig
Tiuas Tijs dxohouBias TAUTNS ;

649. Afbovrar al éxohouBica xy = 5+ % kal yu=6— F!z
oran Telvouv els Tous &pifuous 5 kal 6, STav v—> oo kol B — oo.

Acifate 6T1
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4. IIEPI OPIOY METABAHTHZ IIOZOTHTOZ

§ 232. ‘Opwopoi. o) *E&v petaPAnTh oodTns, E0Tw X, Adu-
P&vn SiaBoyixkdds s Tipds Tous Opous MISS &mrepavTou GroAoubicg
&pBuddv ( x, ), Abyopev, dTi Splov Tis X elvon TO 0, &v ( x, )—0 1§
op( xy ) =0, onueicovopev 8¢ ToUTo p& x—> 0fjopx = 0.TT.., &v 1) x Acy-
Bévn Tas Tiwas 1, %'é‘ ' % lv ..... greidn elvaa (-i—) — 0, Aéyouev,
61t x — 0 1) opx=0.

B') Aéyouev, 11 Spiov peTaPAnTiis x elvan &p1Bpds Tis WPIoHE-
vos a, v 1) x AapPdun SiraBoyikéds s TIHGS TOUS Gpous s &mepdv-
Tou drohoubias &piBuddy ( x, ) kai i (x, —a)—0 fop( xy — o )=0.
Snuecovopey 8¢ ToUto pt (x —a) — 0 fj x — a f opx =a.

*Av x—0 f| opx = 0, TéTe kai kx—0 fj op(kx) =0, émov TOK
elvan &piBuds Tis dopiouévos ( oTodepds ). AT STav 1 (xy, )= 0f
opx =0 kai | (kx,)— 0 i op(xx) = 0.

'Ex ToUTou EmeTan &Ti, &v X — @ T OpX = &, TO KX —> Ka 1)
op( KX ) = ka, &TTOU K TaPITTAVEL WPICHEVOV Tva ( oTabfepov ) dpib-
pév. A6T Stav x — o, T (x—a) —0 xai x( x—a)—0 7
(kx —ka ) — 0, &pa kx — ka fj op (KX ) = Ka.

Y') Aéyousy, & &plov peToPAnTiis X elvon TO &reipov (o0),
&v 1 x Aappdvn SiaBoyikdds Tas TIHAS TV Spwv &TTEPAVTOU &KOAOU-
flas &p1bucdv, 1 émola Telver els TO &meipov, TO OmuEiOVOpEY BE LE
X —» 0o f) opx = oo elven Tpogaves 611, &v x —0 A opx =0, & &xo-

el - 1 n . « frl »
HEVTO e b2a 1) 0D iS00, kal QyTIoTPOPWS, QV - —>39 1) 20 —y==00,

0& Exwpev kad x — 0 fi opx = 0.

5. IEPI OPIOY AGPOIEMATOZ, FINOMENOY, THAIKOY, AYNAMEQE,
METABAHTQN IIOZOTHTQN

§ 233. o) E&v x —a | opX =, y— P 7 opy =P, TOTE
(x+y)—(a+B) A op(x+y)=opx+opy

AT &v x, Koy elvan af dicohoudicn TGV TIWGY TOU X xai ,
E'n'e181‘|cxi(x\,—-u)——>0mi(u,),,—B)—»O,Kaiﬁ(xv—l—qu—a—B)
—, 0, fyrou Exousy ( x + y—a—B)— 0, &pat (x+ ¢ )—> (a+P)
7 op (x+y) = opy + opx. ‘H Biéms am foyver &1’ doacdntoTe
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HeTaPANTAS X, W, @,... Exoloas Spiar, &AA’ STav 1O TAfBos et elvon
memepaopivov. AdTi &v Excopev Tr.x. Td &Bpoiopa pi &reipov TATiBos
TpooBeTéwy % -+ —i— -+ -;1(— +..., dmou x — oo fj opx = oo, TO %
—0 f op % = 0. “Emropéves Td &bpoiopa TV &relpoov o TAfGos

Tpoobetéwy B Eveive pds T 0, &v Toyuev 1§ o, & O &Bpor-
oua ToUro ( Tol x cifavopévou Binvexdds ) SUvorrar v& &vTiKorraoTa-
67 Umo ol = = 1.

B) "Av x -0 f opx =0, ¢y — 0 A opy =0, & Exoopey kad
(xy) —0 fj op(xy) = opx - opy. AidTi, &pol x — 0,9 — 0, é&w (x, )
kai (1, ) elvon of dxoAouBian Tév TNV ToU x kad y, B Tefvn) éxdon
ToUTav Els 16 0, &pa kad ( x, y, ) — 0, fiTo1 xy —0 fj op (xy) =
OpX * opy.

"Av Ewpev X — o, Y - B, &Tou q, B elven oTadepat moodTnTes,
B elvan (xy) — o | op (xy)= opx-opy =a-p. A1ém, &pol x —
kol w— B, &v ( x, ) kad (. ) elven o droroubica Tédv TIHGY TGOV X,
Y, O elvan (x, —a ) — O xad (y, —P ) — 0. "Apa kai 1) dioAouBic
[(xv—a) (ys—=P)]—>0A[(x, Wv )—(epy )—(Bxy ) + ap]—0.

"Epopudlovres tov kavéva Trepl dplou &BpoiouaTos Exouev

op( Xy )+ op [~ (apy )]+ op[— (Bx, )] + ap = 0.

"Emeidfy 8¢ op (Px, ) = B kai op (ay, ) = op, &meTan &

op (Xvyy ) =B + ap—aP=0oB A op (x, g, ) = aP = opx-op\y.

‘H 18165 ol mepl ol Yvopévou WETOBANTEV TooOTHTwWY
loxlUer kad &1 TEPIOTOTEPOUS TTapdyovTas, SAAK TETEPATUEVOUS TO
TAfifos.

Y') To &piov ToU mnAlkou SUo HETXPAN TGV TrocoThTWY £you-
oy Spia, iooUTon pt TO TNAlKov ToU dplou Tol SicapeTéou i Tol
opiov 10U Sraipétou ( STav TS Spiov ToUTou elvan # 0 ).

"Eorw 1 opx = o, opy = B (-;éO)_ ©& Beffeopev 11 op—:; = gg =
% . Awn av x,, W, elvar dxoroubiar TGV x, y dvrioTofyws, B

elvat op(x, )=0x, op(\p, )=P kad op(yy —P)=0, &pat |y, —Bl(e= ;— Bl
AMG Exomev |y | = 1B+ (yy —P)| & IBl—lpy —B| Ko
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| | l| 1 - | T \ Till 2 ) %
WH):BE;TBIZ 5 Bl fitor jyy ) 5 Bl xad It <|§I' Olras, &

&p1Buds iBi elven (Be€105) ppaypds Tiis dxoroubics \Pl

ZxnuaTifopey Ty Siapopdav
Xv a  Pxv—ayy  B(xv —a)—a (yv —P)
o B Py Pyy
kod maparnpoluey, 6T 6 (&piBunThs) B(x, —)—a(y, —P) elvar
dkoloubicr Teivouoa els TO pndév, Bi1dT1 op[B(xy —x)—a(y, —B)]=

Pop(xy —a)—aop(y, —P)=0, #aoTos 8¢ dpos Tns ToAMaTAacI&lETan

2 s 3oy 1 g i | . .
avTioToiyws &l BT -[15 \va TO Omoiov elvon  pikpdTEpOV opi-
; > ~ el 2 X o4
opevou &pi1fpol, ToU — = . *Apa el (_" 2 __)=
p B B pax elvon  op PR 0 xai

Xy x opxv X opXx
P T F oo NPy =Gy

EUkéAcws Bewvietan, 81 &v x — o fj opx = o, TéTE XH ) —>
A op(x#) — a = (opx)k.

"Eotw o) 6 u dképaios kai GeTikds. “Exohev xH=x-x---x. "Apa
op(x* )=0p(X-X--X)=0px-0px---0px=(0pX ) =at* .

’ > F3 » 1
P') "Av & u elvan dpvnikos, foTeo p=—]v|, Exousv x— V= - al
1 1

:op(x!VI) I (opx)Ivi

K
Y") “Av 16  elvan khaopormikos &pifuds, w.x.u=;~» BéTopev W =x 1,

=(opx)— = (opx)¥ =ak .

oo on )

S7e (UyolvTes T& foa els THY A SUvauiy) eUpiokopey y* =x* kad op(y* )
=op(x* ) fi (opy)* =(opx)* ik Tol émofov eUpiokopey opy= (opx)%
fiTol op (x "j) = (opx) _;—= (opx)*. Katd Tatra opl/ x =|/opx. *Av
Aoimov elvar opx=a, TéTE Opyi_ = VopTx'= V(I

6. MQE AIAKPINOMEN AN METABAHTH INOZOTHE EXH OPION

§ 234. 'Eqw of &mepor els TO mAfjfos Tiped peTaPAnTiis ToodTnTOS
Baivouv alfavdpeven, pévouv B¢ (&md Tivos kad £6fis) HikpdTEpC
Sobtvros dpifipol, 1y peToPAnT) Exer Splov igov f) pikpdTepov Tol
&pibpol, fitol, &v x¥ ( A, ) dxodoubia (x, ) — a LA

21
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"Eorw &7t al mipad Ths petaPAnTiis x Padvouv abfavopevar, SAAK
pévouy pikpoTepat &p1fpol Tivos A.

“Av & A epihapPdveTan, ). MeTafU TGV drepaiwy dp1Bpdy 5 ko
6, of Tipad ToU x &rd Tivos kad EEfis BUvavTan v UtrepPaivouv Tivds
t e 0,1,2,3, 4,5, A& 8& pévouv pikpdTepan Tol 6, Emadn) alTa
pévouv uikpdTepan ToU A ( 6.

“Ag UtroBéowuey Aorrdy, 6T & peycUTEpos dképaios, TOV OTroiov
UrmrepPadivou ai Tipad ToU x &md Tvos kai E6fs, elvon 6 5. Zynuoarilo-
pev ToUs &pibpous 5. 5,1. 5,2. 5,3. 5,4. 5,5. 5,6. 5,7. 5,8. 5,9. 6.

*Emreidf) af Tipal ToU x Padvouv alifavépeven kai elvon peyoAuTepar
ToU 5, 8& UmepPaivouy &mwd Tvos kal £€fis dpiBpoUs Tivas ik TV G-
Tépw, EoTw kad TOv 5,7, dAA& &1 84 elvon pikpdTepan . TOU 5,8.

Synuorilouer Twpa Tous &pifpolus 5,7. 5.1 5, 0205430y 5:14.
5B I5ST6, BITi(.2 5,785,719, 5,8.

Moparnpotpey Téhiy &1, &meidh) ai Tipad Tol x Paivouv afa-
vopevan kol Elvan &mrd Tivos kal EEfs peyodUTepon ToU 5,7, B& Utrep-
Paivouv oUton &mé Tivos kol E6fis Tvds &k TGV dvwTépw TeAsUTalwY
&piBpcdy, A& Btv @bdvouv TO 5,8 (s eidopev ).

"Eotw 6 peychUTepos &pifuds éx Tddv dveTépw TeEAeUTalwy, TOV
dmroiov UmrepPadvouv af év Ady Tipad & 5,73, xad 6T avTon B pé-
vouv pikpdTepan ToU 5,74.

"E€axohouBoluev ko’ Spolov Tpdmov kai B Excopev Tx. 6Tl
al Tipad ToU x UmrepPaivouv ToOV dpiBpov 5,738426, &AAG btv gbdvouv
oV 5,738427, Somis Siagéper ToU 5,738426 kord €v ExaToupuplo-
ot6v. 'Edv Eaxoloutnowpev dpoiws doov Béhopey, Ba eUpowpev 611
ol Tipad ToU x &md Tives kai E€fjs mepiéyovTan peTafy SUo &piBpddv,
6 dofwvy 1) Siagopd elvan fon ué piav Sexadikfv povdda THs Teheu-
Todas Sexadixfls Téews, THY dtrolav TepiExouv of év Aoyw &pibuol.

"Av TO PIKpOTEpOY TAV SpiBuddy, TOUTWY TOPOTHOWHEY UE «,
al Tiad ToU x ( &wd Tivos kal £6fs) Siapépouv ETTOAUTWS &TTd TOV o
koTd TroodTnTa Soov BAopev wikpdy, éav €foaxoAoubnowuev Soov
BéAopev B1d TOV TPOTBIOPITHOV TTEPIOCOTEPWY BEKABIKGY Wneiwy ToU
a. ‘Etropéves elvon Sprov *rol x=q, T6 dmoiov elvar pikpdTepov ToU A
f| 16 oAU foov pe A.

To TeheuTtaiov ToUTo & oupPaivy, v ai Tiped Tol x &md Tivog
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xai £Efs Bragépouv &roAUTwSs ToU A KaTd TroooTnTa Ogov BéAopey
wiKp&w, GoTe B Exoopev Ev yéve, OTI 3prov ToU X £A.

‘Opoiws yiveran # dmodefis, &v Gvri TV duepadcov 5 kai 6 Umo-
Béowpey &1t & A TephapPdveTan peTady Buo Siadoyikidv drepaiwy
Ty TEV p kai p+1 (Eve & p BuvaTan v& elvar BeTikds f) GpynTiKoS
4 0).

Kor’ &véhoyov Tpémov &modeikwuetan STi, EQv al &meipor €lg
TARBos Tipad peTaPAnTiis TOOOTNTOS Podvouy EAarTToUpeval, &AAK
pévouy ( &md Tivos Ko £€fs ) peyaAUTepcn SobévTos dpibuot B, fiTol
&v x, > P, TOTE ) dkodouBia ( x, ) —PxB.

Adm, &v .y, al Tipal TeU x Paivouv fAoTToupevon kad elvan
T&vToTE peyoUTepan ToU B ((&mé Tivos kai E€fs ), TOTE ol Tipad ol
—x 6& Paivouv aUfavopevon kod B& pévouv MIKpOTEPAL ToU —B. "A-
pa 64 Eycopev op(—x ) £ —B kai opx x B.

'Aoexfoetrg

650. N& eupeBolv T& Spra Tédv EEfs ueTaPAnTddv TOCOTHTWY :

, 2 5 ) 7
B e St MO = T PPN v x — 2,
Y') 3x+6x8, & x — 0. &) );2_?13' &v; X~y
651. ‘Opolws Tdv &g :
o (x—x)2—2xx? . 5
(—K)F—2Kx ey AL & .
& x(x+x) D P) satsx s
Y') ax?4px +y, Gvx— o §') —atxb4-px+y, & X —> 0.
3 ' 2.
€) o -;}31;1' &v x — 0. oT’ SL—SEC & x — ®©.
F x

s 2
653. N& eipedij 1o Spov Tiis peTaPAnTiis 3x2-5, &v x—>3, TAS e 45 4y,
& y—> 2 xal Tiis 2c02—4w—5, &v w— 0. 'Ex TV cupedtvTeoy dpicov vé eUpedi ()

Spiov (3x= g % +mp+2m=-4w—5),).

654. N& elped 10 6pxov(i e +4<.>=), & x—> o0, y—+2 xal w —>3

X w#
2_5¢0%
655. Tloiov T& Splov Tiis TaPAoTACES 3§"ﬂz‘":§4ﬂ' & X_5—5040

Koy — —3.
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656. "Av x—3, Toloy 8& elvar TO Sprov ToU
4t x2-5x-+6 (x—3)(x =2) i XM-x—1

) o SR ) x24x 13

7. IEPI ZYNEXEIAY TQN ZYNAPTHZEQN

§ 235. ‘Opwopol. "Av o kai B ToapioTdvouv BUo  TrporypocTI-
kous &p1Buols ( UtroTiBepévou ToU o ( P ), kahoUpev KAEIOTOV B140TN-
Ho &0 o E0os B, TO oUvoAov TV ( TrparypacTikédy ) dpifuddv Tév Tepie-
XOMEVY peTafUu TAV a kad P, el ToUs &mroious TrepthapPdvovTan Kad
ol o, P kai onueicovopev pé o-P fi (o, P ). "Otav peTaPAnT) TIS X
AopPdvn mhoas Tés Tinds ToU BlooTHUGTOS TOUTOU, OTHEIC VOPEY
ToUTO 05 £6fis : o . X ~ P.

“Av Tas Tipds - Tiis peToPAnTis X TS dvnkovoas s Ev SidoTnua
TraploTaywpey pé onueia wds evbeios ( TV dpifuddv fj ToU &Eovos
TGOV X ), TO KAeloTov SidoTnua o « X ~ B TopioTdveTan UTTd TOU
TUNuaTos AB, étrou To A TaploTdver Tov a, TO B Tov B, dvrkouv 8¢
gls TO AB kail Té& &xpa arrol.

KoAolUpev meptox v Tijg Tl x; TolU onpeiov M; (x;) (&vmioror-
XoUvTos eis THY Tipfv X=X, ) pé pfikos 2¢, 1O SidoTnua x;—€ (X, {(X;+¢.

ZuvdpTnois Tis W= ( x ) AéyeTon Gpiopévn pév o) Bid Tve TIUNY
ToU X, X TNV x=2, &v 7§ TIUN TS CUVAPTNOEWS Elval piopévn
B x=2, dnAadn) Gv elvan dpropévn 1) Tiun ¢( 2 ), B els Ty TEproX TV
8¢ Tva ToU x, Gv elven copropévn 8’ ExdoTny Tpny TRs Teploys
ToUrTnS.

"Eotw ouvépTnois Tis Tis dvefapTiiTou pETaPAnTiS X, f) w=¢( x )
wpiopévn €is Tiva Teploy v THS TIfs X=X, "Av X+ ( X, ) TapioTdyn
dxoouBiav &pifuddv Tiis mepioyfis ToU X, dia@dpwv TOU X, Kai 7
[ %+ (xy ) 1-=%,, oi 8¢ Tiwed @x,+ (xy ) Jreivouv els &v kod 16 avrd
Spiov, T.X. TO A, olabrimoTe kai &v elvan 1) dkoloubia ( xy ), TOTE Aé-
youev 611 @( x )—A f) opp( x )=A OTav x—rx, T Opx=x,.

"Eotw m.x. 1) ovvdpnots y = x% *Av Umobéowpev om x=3,
Exouev ¢( 3 )=3% _

"Av Btowpev x=34 (¢, ), Smou (g, ) TapioTaver piav droAoubiav
“&pibudv teivouoav el 16 0, fiTor op( &y )=0, 8& Excapev ¢[3+ (g, ) 1=
3+ (&) .
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“Otav 10 (& )—0 7 op(&y )=0, TéTe 16 [3 - ( &y )]—=3, fiTor
op[3+ (&) 1=3, 10 [3+(& )P—3 firor op[3+ (& )P=3* ‘Emo-
pévcos Exopev, Tt TO @[ 34+(& ) =3+ (e )P Teivel gis TO 3%, dryAadn

ope[ 3+ (& ) I=9(3)=3"

Emeidty oupPaiver ToUto Bi Tnv ouvdpTnoty ( x )=x* kai 1
Ty TNy x=3, Aéyopev &t @( x )=x* elvan guveyng, 6Tav x=3.
‘Opoics SekwleTal, &1 1) @f x )=x" elvan ouveyns kai &1 oloudNTToTE
EAAN VY TIpn v TOU X.

"Ev yével ouvexng AéyeTal ouvepTnoIS TIS Y = p(x) & Tvx
TNV THS X = Xq, QV glvdl copiopevn Eis TEpIOXNV THS X kod &v
&1 ékdotny dkoroubiav ( Xy ) Telvovoay PGS THY TRV X, otav
v—so00, 7| GuTioTolYOS dxoloudla TOW TIMGY  THS OUVAPTHOEWS
@( x, ) Teiver rpds THY TV @(X,) Totro éxgpdleTon Kad Cos EETS:

Aébyopsv &1 1) y=¢( x ) elvon ouvexns Si&x X=X, v Bobévros
oloudnmoTe &piBuoU € ) 0 ( doovdHTIOTE pikpol ) Exoouev &Tu:

X 3 Xg+E) = p(Xq)
SO MR S ‘)jpe):o.qa( :

“Eorew Y. ) OUVapTNOlS y=3x> Othouev v 1Bcopev, &v aUTn
elvan ouvexns &ix x=1. "Exopev ¢ 1 )=3-1% OtTopev x—=1-¢, OTE
o( 14€)=3(1+¢€)*kal @( 1+ )qu(1):3(1+E)2—3-12=3(1”+2-s+5'-’)
—3.12=3.2.e+ 3%

“Otav e—0 f| ope=0, TéTe TO P(1+¢ Y—¢(1) &nAadn TO igov
oot 3264 3.2 Exer Splov TO 0 (KorTd TOV kavéva Tepl dpiou &-
fpotoparos ), firor op[ ¢( 1+ )— (1) ]=0 7 op p(l+e)=0(1), 6
Tav ope=0.

‘Emropévas ) ¢( x )=3x* elvan ouvexns S x=1.

’Acvuvexng AbyeTal ouvdpTnals Tis Y = ¢(x) Bix x=x, OTav,
kad &v elvan coplopévn Els mreproy v THS TIKAS Xo, Sty elven ouvexns
B1& THY TIUHY TOUTHV.

EUkoAws &rrodeikvueTan O

lov. “Orav 1 @( x ) EXN oTofep&v TILAY, T.X- O, elven ouveXNS
B1& TT&oaW TIUHV TOU X.

20v. "Av SUo ouvapThotls i{(x) xal ,(x). lvan ouvexels dic piav
Tipfy ToU x, elven ouvexns kai 1 91 (X)L Pa(x) Sia THy oUThY Ti-
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ph, kadeos kel ) g1(x)@y(x) Kal f @i(x):py(x), STav ) gy(x) elvon
Biagopos ToU 0 Bid ™Hv TpRv TavTny TOU X.

ZuvapTnols Tfis popefis w=x, x, x3... elvaa ourexns Six waoav
TIuM Y TOU X.

Méoa ouvdpTnois Tfis wopefis ax®, dmou T6 o elve oTafepa
ToodTNS, TO 8¢ p dképaios Kai BeTikds, elven ouvexns 81 Trdoay Tipny
ToU x. Tldoa & ouvdpTnols &Bpolopa Spwv NS Hop@fis axt elven
ouvexns 81 mE&oov TIpHY ToU x. Ty. i 3x>-5x+6.

Maoa pnTh ouvdpTnols, fTor T TnAikov 8Uo dxepaicov Tro-
Avwvipwy & Tpos x, elvan OUVEXTIS oUVdpTNols Si1&k Taaav TIUTV
ToU x, 81& ThHv dmoiav & TapovopaoTis elven Biapopos ToU 0.
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A’'. IIEPI IIAPATQI'QN *

1. OPIEMOE THE IIAPATQIOY TYNAPTHIEQE MIAZ METABAHTHZ

§ 236. "Eotw TUyoUoa ouvapTnals ToU X fl y=0(x) ovvexns
gls 1O copiopévov BidoTnua (x, P) kol ATIS Si1& Twva TNV TOU X,
TNV X,, TEpPIEXOMEVY &V TG BIGOTAMATI TOUTY AcuP&vel THY GPIoHE-
VNV TRV, ToU y fjTor elvan Wo=0(%,). "Edwv eis ThHv TIUNV X, OG-
Gwey atnaiv Tva € 7 dvrtioToigos T Tol y B AdP avfnoiv
T n, fiTor 8& elvan Wy +n=0( X,FE) ko Emopéves:
N0 (xy+ )0 (o).

Emaidny 1) ouvdptnots y=o(x) UmeTédn ouvexns v Te Biao T
womt (o, P) Emetan, 6T B op =0 B8& elvon kod opn=0.

o (%o

Eav & Aoyos —2 = «%Tg-(i"-) Exn Opov piopévov, &-

Tav f) uév Tiun x=—x, pévn otafepd, 7 Ot atEnois € Telvny TPdS TO

undév, T& Splov ToUTO KoAEiTal Tapdywyes TS OUVAPTTTEWS
w=0(x) Bl& x=x, kai onueoUTar oUtw: ' 1 o (o, I 7o
Mapdywyog pidg cuvaptioews P=o( x) 814 Tva TIpdy Tob

x xaheitat o Splov, mpdg TO dmoiov Telver & AbYns TG abEficews
¢ cuvapthoewg Tpdg THY &vrioTolyov abEnowv the dveapm)-
tov petafintig, Srav ) altineig adtiig Telvy mpdg TO pNdév.

Eqv ) ouvdpTnots y=o(x) &0 Tapdywyov Si& TE&IAV TNV
100 X, TéTE onueloUpey aUThy olTw @ Y 1) g (x).

§ 237. Kot TOv Opiopodv Tis TTAPOCY @YOU OUVAPTACEWS WLGS
peToPANTHs X, Sid v& eUpwpey v Topdywyov auUTis, Bibouev
TpédTOY s TO X piav aénoy, THy 6molav kal TaploTOUEY 8a ToU

*T& &mo Ths § 236 kal egns EAnelnoav txk ToU U ToU k. Aewv. 'Ab«a
LoToUAouy UToPAndivTos [1BAiov Tiis *Alytppas.
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oupPdrou Ax kol UroAoyifopev T &vtioTorkov alinoiv Tis ouv-
apThHoEws, THY &Toiav TapioTéduey Six ToU Ay kai koTdmmv eUpioko-

pev TO Gprov Tol Adyou g—:’—, &tav opAx=0. A& v& Exwiey TTapdywyov

mrpémel 51" opAx = 0 v& elvan kel opAy= 0- 810 &v opAy = a0,

; A »
TETE Op & =00 “Hror:

“Iva pla cuvdptnalg &xn mapdaywyov, wpénel va elval guve-
XN, Ywpig Spwe xal & dpog adTdg va elvar émapxis.
AdTt ek ToU oplAx=0 xai opAy=0 &év EmeTcn, 6T1 Avorykaiws
Ay

UTTOPYXEL Kl TO op E'

Hagadelypara : lov. "Eotw # ouvaptnois y = x. Tote Ay=
x+Ax—x=Ax, Emopévws y'=op ﬁ—\: =op % =1, Qe

‘H mapdywyog 100 x elvar ¥ povdg.

20v. "EoTtw 1) ouvaptnols w=5x% ‘Eav &g 16 x Swowpev ThV
atiénow Ax, 8& Eywpev
Ay=5(x+Ax)*-5x*=5x+4 10xAx+5(Ax)*—5x*=10xAx+-5(Ax)
Kat —i—t = lO_xA:;}xS_(éx)_i =10x+5Ax.

"Otaw 8t opAx=0, T67e 0p 5 —=10x i ' 10x.

Kab® éuoiov Tpdmov eUpiokopey, OT1 1) Trapdywyos Tis ouvap-
Thoews w=—ax® elvan y'=Sax? kai yewkds THs y=oaxt (u BeTixog
kol &épaios ) f) mapdywyos elval @' = opxE

30v. “EoTw 1) ouvdpTnots w—)x. O& evar y+Ay=|x+ Ax,

A —m pe— A <+ Ax— .
kol Ay —YxFBx—JX xai ¥ —‘/"—Eff)(L 7 (§ 85)

by_ ST B3] Vit Bxtyx]

g5 Ax(V x+Bx + Vx )
By 58 vaubnlgan ow .
Ax Ax[fx+ Ax +Vx] Vx4 Ax+)Vx
1 1 — 1
— e e "Qoe: = ——
EETE e A& e
4ov. "Eotw 6T 1) ouvdpTnats y elvar otabepa. ToTe 1) alénois

kol Emopéves - Six opAx=0,

8& elvan op -ﬁ—x =
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i faredh 0] Y e _
Ay elvan unbév, ouvetrs Tq; —0 kal ETTOPEVLS OP E\P = y'=0. "Hro1:

‘H napdywyos ovtabepds elvat wndév.
2. FEQMETPIKH THMAZIA THZ MAPATQIOY

§ 238. "EoTtw 7 ouvapTNOIS y=ox+p. [vepilouev, &T ol
vy eis 1O onueiov (0,)

TraploTd& eUBeiay TéPvoUTTY TOV &Eovar TG
Kai TTapEAAnAoV TTpos THY B TS
&pyfis Biepyouévnv eufelav y = X,
fitis opiletan Umd ToU ompeiov

0(0,0) xai TolU onueiov M (1,a)
(ox. 21). ’E&v kAnBf} w 7 ywvig, fw‘
v omolav oyfuaTiler f evBeiac X7

ueTd ToU BeTikoU &fovos Ox, Ba
Eywuev epw—a. TO o Aéyetan Kai y
ouvtereotig xatevbivoewg TS

spt 2l

elbeias y = ax+p.

“EoTew fiBn TuxoUoa ouvdpTnols w=o(x) ouvexns Eyouoa Tapd-
ywyov 8i& THY Tiuny x=x,. “Eotw 8 MM’ kauTrUAN el GpBoywvious
&Eovas, THv oToiav TrapioTd 1 Bobeloa ouvapTNOIS Y=0 (x) (oX-22)-
Eis Ty Tinv X=X, TS
peTaPANTHS dvTioTOKED 1
TR Yo, THIS OUVOPTNOEDS,
StréTe 1o onueiov M (Xo,\Vo)
8d elven omnueiov ThS Ka-
ptrUAns. “Eav el 10 X Bao-
cwuev plav afnow Ax,
X f ouvdpTnots BaAGP uiav

aUnow Ay kol TO on-
o peiov M (Xg+Ax,ye+AY)

T 22 8& elvon omueiov THS Ko-
uTUAns. “H éfiowors Tiis evbelas THS Siepyouévns Biax TV onueicV
M ki M’ 8& elvon Tis popefis w=ox+p ¢maAnBevopévn Umod TéV
ouvTETOry péveoy TGV onuelwv M kad M, doTe B Excouev Yot Ay=
(X +-Ax)+P Kal yo=axe+p- &PapoUvTes 5¢ Tas Efiocdotls KaTd
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Ly

PEAN Exopey Ay — a Ax 7 =

—=q, iTol O ouUvrTEAeoTnS  KaTeuBuv-
e S . . Ay , . o \

oews TTjs eUleias MM' efvon 6 Adyos A-\f. AMG STav ophx =0, Emeldn
) ouvapTnois slven ouveyns, 8 elvan kad opAy—0. Kal émeidn Urre-
; g A i . A e e " i
Téhn, ST Exel Tapdywyov, O efval op‘% — ', TO 8¢ onpeiov M
Teivel v& oupméon ueETG ToU M, o6mdTe 1) xopbhy MM’ & Exn s 6-

piknv Béotv THv EpamTopévny MT Tfis kapmwUAng s TO omnueiov

ot ;. i A ; 5 A
M (x,, Wo) kai Tijs dTroias 6 ouvTeAeoTNs kaTevfuvoews elval TO op A——\TV
2 ’

BnAadh A Tiph) THS Tapaydyou THs ouvapTnoews Six x—=X,. "Apa:

"Otav pla cuvdpmoig P=0o( x) Sia TNy x= x, €)Y Tapdyw-
yov, ) T Tig Tapaywyov did x= x, isoltat ¢ TOV GuVTEAETTY
xatevdiveews The épantopévng THE KAETOANG, THV Omoiav W)
TUVEPTNOLE TTOPLOTE, €LG TO ONLEiov adTHG, TO EXOV TETRNREVNY X,.

Erreidf) & ouvtedeoThs kaTeuBUvoews uids elbeias iooUtan kai pe
THY epw, Evlx @ 1) ywvia, THy dTolav oxnuaTiler 1) ebbelor PeTa ToU
&fovos x'x, EmeTon OTI:

’Eav #) mapdywyog pids ocuvapTioews SLd Tive TV Tou
x= x, elvar pndév- ¥ épantopévn Tijg xapmiAng €ig TO onpelov,
o ¥yov TeTpnpévy X, elvar mapdAAniog mpog Tov &Eova x x.

3. IAPATQI'OE TYNAPTHEEQE AAAHE ZYNAPTHZEQE

§ 239. “Forw # ouvdpTnols y=9(w), oMoV OUVEXTIS OUV-
dprnois Tis w Kal w-=o(x) eriong ouvexns ouvapTnols Tol x, OToTe
kol g B& elvon ouvexf)s ouvapTnols ToU X Kai AéyeTal oUVARTTOIS
ouvapTioews. "Eqv fidn Umobéowuev, 6TL ) ouvapTnols W @(e)
Exel mapdywyov G mpds w TV @' (W) kol 1) w=0o(x) E£xel Tapa-
ywyov ds Tpds X TV 0'(X), EUPIOKOUE THV Trapdywyov Tou
o5 oS x axs EERs

*E&v sfs 10 x 5087 # aUfnois Ax, ToTe 1) W'(x) O siven TO O-

P01 Aw)—¢(w)

5 opAx=0.
= , 6Tav op

plov ToU Adyou

"AMG Trpds THv adfnotv Ax &vTioToLyEl aQ&nal; Aw THs w,
firor elvar Aw=o(x+Ax)—0(x) xoi ETTOPEVOOS
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glat Aa)—p(c) _ gt Sw)p(@) olxtix)0(x)
i Ax T A Ax Aw
p(w+Aw)—g(w) o(x+Ax)—o(x)
AL . i Ax ’
&MA& &Tav opAx=0 glvar kai opAw—0 kai opAy=0, ka8t ai guv-
apTnoels W, w UTeTédnoav ouveyels kal OTi EXOUTT TAPAYWYOV.

5 \ + Aw)— ‘ a(x+Ax)—o(x)
AMAG elvan op il _b‘“;) gen) =¢'(w), op —— =
o'(x)=w', kai op %M'AA—“;)"W—‘)) =y (x) 80y g (x)=9 (w) w'x:
Mx. N& ebpeii 1) mapdywyos Tis y=(3x*-5)" OtTovTes
3x2-5=w B& fywpey y=wb, fyTor ouvapTnoy OoUVapTTOEWS OTOTE

Y = bwiw', f) Y=6(3x2-5)".6x f| ¢ = 36x(3x*-5)".
4. MAPAI'QIOZ AGPOIZMATOE EYNAPTHEEQN TOY X

§ 240. 'Eorw 1 ouwvdptnois y—9+wfu (1) évba ¢, w, v ou-
VEXEIS OUVapTHOEls ToU X EXOUTQl GUTIOTOIXWS Tapaywyovs Tas
¢, W, U, kai THs 6moias (nToUuev THY Tapdywyov . "Eav f) dve-
EapTnTOs pETAPANTH X AGPn &mwo Tivos Tipfls aUThs piav avinotv
Ax, ai ouvapThoes @, w, U B& AdPwoiv &vrioToiyws autnoes Ae,
Aw, Au. "Emaibn ol ouvapthoss ¢, w, v UTeTéBnoav ouvexels éxou-
cal Tapdywyov, B& elvan 8’ opAx=0 xai opAp=0, opbw=0,
opAu—0. "Eqv fidn karéowpev Ay Tnv &vtioToryov atfnowv Tiis ouv-
apThoews y, B&  Exwpey w4+ Ay= (9+A) + (w+Dbw)+ (v+Av)
(2). ’Eav 8¢ dpaipéowpey upoTepa Ta uéAn Ths (1) &mwod THv (2), 8&
Exwuev Ay =A@+ Aw+ Av (3). "Ex Tatng émeTan, 611 opAy —opAg +
ophw-opAu (4). Kai émeidn 81" opAx =0 elvan xai opAp=0,0pAcw=0,
opAu—0, 8 elvar kai opAy -0 Aol i oUVEpTNOIS Y=+ w U Elvat
Kal aUTh ouvexns ouvdpTnols ToU X. AlaipoUvTes GUPOTEPX TG pEAT

. : . Aoy Tpbed oA AU (o _
s (4) B Ax Eyopev A—\f = hf + A—:J + A—: kai & opAx = 0 elvan :

A A Aw A . ; P .
OPZ\\{-}: Opa—f-¢ opE—i- Opmd i =t 4w 4+ vu'. QoTe:

‘H nopdywyog Tob dBpoiopatos moAA@v suvapmicewy Tol x,
éxovodv mapaywyous, icobTal pé To dbpotpa TOV Tapaywywy

TGV GUVAPTHTEWY.
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5. IAPATQI'OX I'INOMENOY ZIYNAPTHIEQN TOY X

§ 241. "Eorw 1) ouvdpTnols y=w-@, ivla w kal @ ouveyels
ouvapThoels ToU x Eyouocon mapdywyov. Epyalopevar dos pon-
yountves Eyxouev W+ Ap=(p+Ap)(w+Aw) kai Y = gw, ouverdds

Ay=who+ phw+Aphw, Gl
Siaipolivres B¢ dupoTepa TG péAT -n"“]g (1) dix Ax Eyopev:
Ay ¢ : S
= c.o—— £l (PAT + == L Ve Kol ETropéveds
A
opr=w-opE£+ q)-opH+opr.opAw. (2)

’Edv 8¢ opAx=0, £§ Umrodéoews B& elvar opg = ¢, op g‘; —
Kai opAw=0 kai 7 (2) yivetan y'=we'+w'ep. 'Edv evanr y=w.p.u
kad Bewpriowpey TO w-¢ s Eva Trapdyovta, Oa Exwuev KaTd TO
TponyoUpevoy W= (we)v'+u(we) A ¢ —weu + wup' + upw'
“Qoe :

‘H napdywyog Tol yivopévou moAADV CUVAPTHCEWV TG
altig peTaBAntic X, éXoVOdV Tapaywyoug, igolTat pé To &-
Opolopa TV yivopévwy TG Tapaywyov éxdotng TovTwy émi To
yiwvbpevoy TdOv EAAWY GUVAPTYGEWY.

6. DAPATQI'OE I'INOMENOY ZTAGEPAX EIII ZYNAPTHEIN TOY X

§ 242. "Eorw 7 ouvdpmnos y=aw (a oTodepd). O Exwpev
y'=aw'+wa, A& o =0 &pa y' = aw’. "Hroi:

‘H mapdywyog Tob yivopévou otabepdic éni ouvdptmoty told
x loobTar pé 1o ywépevov Tig otabepds énl T)v mapdywyov TG
TUVAPTTEWS.

"Eotw y=w’, évba w ouvexts ouvapTnols ToU X xai v AKEpaios
kal OeTikds. ‘Emadn y=w.w.w..w, 8& evan kara T& mpoTyouuEva
y' =" w4Vl wv ! (v poofeTéol) fi W=veY Tl
“Hrot :

‘H napdywyog duvdpews pidg cuvapticews tob x loolrtat
pe Tov &xBétny Tijg Suvdpews &ni TV xatd povada puxpotépav
Suvapty Tiig cuvapTioewg Tob x xal émi ﬁ;v napdywyov Thg
Baoews.
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‘Eav f Bdois elvon 6. x, TOTE fy OxEols &mAOTOIEITAN fitor éav
W=x*, ToTE @' = px¢!, Emadn x' =L

[MTapadelypata : lov. "Eotw 1) ouvapTnois W=D5x% 1 Tap&ywYyos
flvan ' = 9-(x3)'=5-3x2=15x2
20v. "Fotw y = (5x2+2)* f mapdywyos elva
y'= 3(5x2+2)2(5x242)'=3(5%* +2)210x=30x(5x*4-2)*
3ov. "Eotw y = (3x3-2x24-3x—6)* | mapdywyos elven
¢ = 3(3x*—2x24-3x—6)* (Ix*—4x+3).
4ov. "Eorw ¢ — (3x2+2)(5x+1)" fy maphywyos elva
y'= (3x24-2)(5x+ 1)+ Gx+1)(3x*+2)" 1
y'= (3x*+2)5+(5x+1)6x f
@' = 15x24 10+ 30x*+ 6x 1 \p':45x9+6x+10.

7. TIAPATQIOZ ITHAIKOY AYO IYNAPTHZEQN TOY X

§ 243. "Eotw 1) ouvapTnoIs Y= ;’, Evha @ Kal @ TUVEXEIS oUV-

apTnHoEls ToU X EYouoal TTaparywyous T&s w' xai ¢ "Eav els TO X Buo-
owpev TV aténoiv Ax ol ouvapTnoEs w, ¢, Y Aappdvouy dvTioToi-

E) 2 v A * 2 r
yws atfhoers Aw, Ag, Ay, elvan 8yt Ay= c‘;tﬂ(: . "Ex Totirns
R w , w+ Aw (A phw—whe

= —_ —_———— A = —a !
vell s == TpokUTTTEL Ay ek > 1 V=T
Aw Ag
soey B¥ = Bx P BX i opAx—0, B elvon #E Uobi-
Lx (p+Le)e ' faT i

gtws Op i—f =W, op—i =¢', Ka op(¢+09)=9+oplhp=9, STroTE

gop 52 —wopyy
- BN I ST edng {908 s
Ba efvar op e s e o

‘H mapdywyog mAixov 8o ouvex®v ouvapThoeEwY TOL X,
éyouody Tapaywyovs, elval xAdopa, TO Omolov ExeL &pbpn-
™v Td ywépevov Tob napovopaoTod émi TV mapdywyov ol
&piBpnTod, HAaTTWpEVOV xatd TO yivépevov Tob &pibpnTod émi
™V mapdywyov ToL TaPOVOULATTOD, TAPOVORLACTNY 5¢ to Te-
TpGywvov TOU TAPOVORATTOD.
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lagaderypa. N&  ebpedfy 1 TAPAYWYos THs  ouvapTHTEwS

x2—5%x+3 s s (5x—1) (x*~5x-3)'—(x2-5x+3) 5¢x-1)" .
= Sx_l— 3 eq Elvul W - PR e (5:\-“—1-)2 o i N e T-]
v Ox—-1)(2x-5)—(x2—5x4-3).5 X 5x'—’~—2x—]0‘

e T = Gx-1yz

€. NAPATQIOE TETPATQNIKHE PIZHE EYNAPTHEEQE TOY X

§ 244. "Eotw 1) ouvdpTnois y=lw, Evba w ouUVapTNais Tis ToU
X, Exovoa mapdywyov Ty w'. *Edv els 16 x Sdowpev TV avfnoiv
Ax, oi ovvopTnoes Y kai w AopPdvouaty &vTioToiyws avffoes Ay
kad Acw, ai dmoiar Tefvoust Trpds TO pndé, dTav N Ax Teivy Tpds TO
undév. Ex T@v igoTnTwv uyﬁ—[\kp:]/m +Aw Ka 4}7.]/5 T POKUTITEL
611 Ay =[w+Aw —Jw 7

Ay = [V@,TE&JEEME;A@ b} Blirpuli 85 b
VeofAw+ew Vot Ao+ o
2o g =2
Ot Biting o ot By onraiedX & wzeds Ea8al
Bx " Yorhotle | PB T alfertetlal VY T v

Lnucioac. Tolto loyxler S1& Tés Tiuds Tou x, af dmoiat Siv undevifouv THv
ouvapTNoIY W,
"Apa :
‘H napdywyos tetpaywviniig pilng SUVAPTHGEWG TIVOG TOD
x, éyodong mapdywyov, lcolral pé Ty Tapdywyov Tob broppl-
Lou bua Tol SimAasiov Tijg pilng.
TLx. N& eUpedi) ) mapdywyos Tis y=|/x*4x+1. ©& elva

oo P ALY e
T s 2) x2 A% |
"Aoxnaoig

657. Né eUpefouv ol Tapdywyot Tév kéTewb OUVapTHOEWY :
a’) p=(x*-2x+5) + (3x2—8x—1). BY w= (5x+2x2—3x+ 1)—(2x2—4x+ 6),
Y W= (ax*+Bx+y) + (ax®—Px) + (ax24y)+ (a2—By),
8) w=(x-3)(x+4), ¢) y= (x2+4-3)(2x2-3x+41),07") w=(2x—1) Bx+ 1)(4x-2),
S A e e ! b Exdoy Gy o Dy S50
C ) = x? (ZXQ—S)(BXS—-—I). n ) Y= ;2j| 6) Y= ;\;_]' 1 ) Y= 4-;——6"

') y= )(if*()z—:?_gf 1B) y=|/x*—3x-5, 1y )y=3x—4)x, 18')-\y<=2x’—'—3+ 3) x2—2x.
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9. MAPATQIOI AIA®OPQN TAEEQN

§ 245. "Eorw 1) ouvépmols y=2x> 1 Trapdywyos TN elva
¢'=10x*. ’ANAG TraparTnpoUpey, 61 T TTap&ywyos aUrn elvan véa
ouvdpTnols Tol x Exouoa Kai o Tapdywyoy, fiTis AéyeTal Sev-
tépa mapdywyog THis &pxiKils CUVAPTTTEWS kai onueloUran ', fiTol
@' =(10x4)’ =40x3. 'AN& xai 1) Tapéywyos aUTn Exel Tap&y wyov,
fiTis koeiTan TpiTy mapdywyog Tis &PXIKAs OUVAPTACEWS ki om-
peoran ' k.o Kai yevikds, éav pia ouvépTnols Yy=¢(x) EXn
Tapdywyov ' Sid wdoav Tiumy ToU X EV Tivl Sicompam (o, B), €l-
van 8¢ 1) Tapdywyos aUTn CUVEPTNOIS ToU x, elvan Buvardv kai o
v& Ex1 Trapdywyov kadouptvny SEUTEpay TTAPAYWYOV Tfjs Sobelons
ke onpeioUran '’ ‘Opofws Suvdpeda vé Excouey kad TpiTnV, TETAPTNY
K.0.K. Tapdywyov Tis &pxIKkfls oUVAPTAOTES.

"AocumnoLg

658. Na eupeboUv 7 TpcoTn Kai #) BeuTépa Tapdywyos T&V kéarwb guvapTn-
orov: o) = 5x3-3x2+2x—6, P) y=5x4-Tx*+3x=6. Y) w= (2x=3),

T X243 i T S
5) y=)1-x, W8 Wi t(i'-‘-.tf' ot’) y= J3x:45.

10. IMAPATQIOI KYKAIKQN EYNAPTHZEQN

§ 246. Al cuvapThioEls Y=TNHX, Y=O0UVX, Y=EQX, = 0QX,
P=TEUX, P=0Teux kohoUvTan xuxAuxal ovvaptioetg. ‘H peTaPAnm
x elvanr 1O dAyePpikov el dxivia pérpov TolU TOfoU.

Tuvéyeta XUXADY CUVAPTHTEWV. "Ex Tfig TPIywVOUETPIaS
yvwpilopey &mi o nu x Telver mpdg TO pndév, rav o TéEov x
Telvy elg To undév.

1. Dwéyeia ovvapmijoews TOT yuirdvov. "Eav els avén
x &vnioToiyi] aUfnois n ToU MUX, fa elvan

olv € TOU

E
N = nu(x+e)-nux = Znu% ouv (x+ ?)- :
"Emeibty 8¢ elvan |ouv (x+ ;) |2 1 xad fu ; Telver efs TO undev

HETA ToU €, EmeTon &m &1’ ope=0, fa elvan Kkai opn=0 &pa 1 ouvap-

™ois = nux elvan ouvexns.
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Il. Suvéxsia ouvapTroews ToU ouvnutovou. "Eqv el aUfnow €
ToU x &vuaoTolyij alfnoic n ToU ouvx, B& elven

= ouv(xte)—ouvx = —2nu & i (x+ £

*Etreidn) 8¢ elvon |nu (x—|— %) |l 1 xad N % Telvel et ToU €
gls TO pndly, &meron & &1’ ope=0, 6& elven xad opn=0- &pa fi ouv-
dpnois y = ouvx elvan ouvexrs.

III. Zwéyewn tiw dAAwv xvxdixdr ovvagrioewy. Emedn
EQX = ;Tl:x:_c fiTot 1) epx elvea TrmAtkov Yo auvey v ouvapThoEwy, EmeTal
&1 0& elvon ouveyns B1° SAas TAs TiHas TOU X ExTds Exeivoov, ol dtroian
unBevilouv Tov Tapovouco TV, To atrd ovuPaiver kol Six Ta5 &AACs
OUVOPTHOEIS.

guvx 1 1
OPX = ——, TEUX = ——, OTEPX = —-
nex ouvx nux

I. OPION TOY —— OTAN OPX = 0.
nux

§ 247. lov. "Eotw, 611 1O TOEOV (m):x Teiver elg TO pndév éx
TI6dY BeTikédy. Elvon nux—= (TTM) ko epx—(AT).
A ‘Qs & ToU oyfjuatos gaiveTan
. Tpry. (OAM) ( ¢u. xux. Top (OAM)
(t. Tpry. (OAT) A - (OA) nux
1 1 "
(L (OA)X (5 (OA) egx i nux (x
A 5 A epx, kai Eweldn nux ) 0, Eweton Om
X L% shiz ;
1 (m Couun AW bTav opx= 0, &
TEIdn 1) ouvdpTnois ouvx elvol ou-
vexns kad ouv0 =1, 8& elvan opouvx

8 = 1. ‘Emopéveos kai & Adyos n—:fx,
Ix. 23 o , Vgl e
% SoTis TepitxeTon peTabyu duo dpibuddv
TewdvTwY TIpds THY povdda, O& Exn Oplov TNV povdda, fiTol

op n_)li_x =1, otav opx = 0. -

WnpionoBrke amd To lvotirouto EknmaiSeuTikrg MoAmkrg



337

20v. “EaTe &1 T ToEov (AM)--x Telver €l T6 pnbiv £§ dpynTIKGY
TipGy. ToTe, 2V YPAWwWHEY X —x’, B elvanx' )0, dméTe B elvan

X —x' —-x Ny s X . ) . §o
= =, = —— OTaV B¢ TO X TEIVT) EIS TO i bev €
TS SRS 111 o | S - R L o A ¢
&PV TIKGY TIHGY, TO x’ Telvel elg TO pnbEv £ BETIKGY TIUGY, OTIOTE

X : s 54 “
op ., = lral guverds op . = 1. Qore i

nux nHx

op X _— 1, 8vav opx=0.
nex

II. TTAPATQroz TOY HMITONOY

§ 248. “Eotw 1) ouvapTnols Y = MKX, B& elvan
Dy Mp(xabOK) %
3 Ax

Ax
X X Ax
2nu = owv | x+ & n
" Ay 2 ( 7) ke Ax
] b i T ow(x+ )
2
Ax
2 Ax o S
tav 5t op Ax=0, 0 elvan op 5 = 0; o DRt = l kel
Z
opovv (K _1_A_2x) — guvx: GoTE (MUX) = CUVX. "Hro :
‘H napdywyog Tob npx elval ouvx §14 macay TRV ToU X.
lll. TTAPAFQroz TOY SYNHMITONOY
§ 249. "Eorw f) ouvdpTnOls WOV, Ba elvan
Ay ouv(x+ Ax) —ouvx |
A Ax
Ax Ax Ax
= = iR nk—
; s TR T 2010 Yip u(x+5)
i Ax ™~ e 5
2

gk ToTng B8 TTPOKUTITE! cUKOAWS, 6T1 (ouvx) =—THX. *HTon :

“H mapdywyos To0 GUVX elvar —npx & maoay Ty Tob X.

22
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IV, TAPATQroz THZ EQATITOMENHE

» < r . > W el 3]%0.¢
§ 250. "Eortw 7 ouvdptnor g -—epx. ‘Emeidh epx =
o " «guvx(nux)'—nux(ouvx)' . g OUVEX -+ mpZx
gmeTal, 6m1 (epx ) = e i (epx) e =

g el Lafl * :
e o (epx) st Hror :
‘H napdywyos i €px elvar 1o dvriotpopov tod ouvix.
V. TIAPATQIOZ ogx, Teux, oTepx.

§ 251. Kara Tov avrov Tpomov épyaldpevol eupiokopey, ST
9 1 f_ EPX .
(Oox) ==—5, (reux)=——, (gTeux)

- ogx
nuzx’ guvx

nux’

"Aoxrnoug

659. Na elpeBolv ol Tapdywyor Tév ouvapTioewy :
o) y=omux, PY) w=nu2x, y') w=owTx, &) y=eg3x, €) y=—ogdx,
oT) y=Teutx, (') y=omalx, n') y=nux, 6 y=oux, 1) y=xnu3dx
a’) y=xTourtx, 1f") y=x%g3x, 1y')y=)nux, 18") =} ouvx,
€') q.r=cvaf’i+_I.

B’ XPHZIE THE NAPATQrOY
AIA THN ZIIOYAHN TQN IYNAPTHEEQN

1. 6EQPHMA TQN INENEPAYMENQN AYZHTEQN

§ 252. "Eotw # ouvaptnois w=o(x), opioptun, ouvexhs kai
Exovoa Tapdywyov Bid Taoas TAS TIHAS TOU X TS TIEPIEX OHE VS
elg T Bidoua (o,B). Qs yvwoTov f ouvdpTnors alrn y—o(x) Tap-
iorarar Umd kaumUAns. CEqv émi TadTng Becopnowper T& onpeia
A(x, o(a) ) xai B (B, o(B) ) kai pépwpev v yopbiy AB kad THv
AA TrapdAAniov Trpos Tov &fova Ox (o). 24), TéTe 6 elvan Tpoga-
vids AA=P—a kai AB=—o(p)—o(a). Ex ToU &épBoywviou Tplywvou

AAB eUpiokopev, 811 5:—1; :o%—@—) = EQW = OUVTEAEOTT)S KOTEU-

BUvoews Tiis xopdfis AB. Elvai gavepdv, 611 émi ToU Téfou AB rfis
KopTUANS w=o(x) Umdpxer &va ToUAdyioTov oneiov I EYov TE-
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TUNUEVTV Yy TrEpleyopévny ueTafu o kal P xai ToloUTov, daTe 1) épa-
TTOpEVT) THS KauTUAns eis TO onpelov TouTo va elvan mapaAAniog
Tpos Thv AB. 'AAA 1) fga-
TITOHEVT) aUTT EXEl OUVTEAE-
oTNV KaTeuBUvoews TNV Ti-
MNV Ths Tapaywyou o (X)
diax x y, fitol o' (y), €madn
o elvan  TrapdAAnios wpos
TNy Yopbnv AB Trpémel va
a(P)—a(a)
p—a

glva

a'(y) fi
a(B)—o(a)- (B-a)o'(y). "Qore Sy. 24

"Otav pia suvapmoig Y=o( x) elvar dpiopévy xal ovvexng
& Tt Sactipatt (a, B) éxouvoa mapdywyov &' Srag Tag Ti-
pas Tob x Tag mepieyopévag év 1@ Saoripatt (a, B), Omdpyxe
elg Tovddyiotov dplBpoc Y wetabd a xal B mepieydpevog Totoltog,

waote va elvar o(B)—o(a)=(B—a)o'(Y)-

2. BEQPHMA TOY ROLLE

§ 253. "Eorw 1) ouvdptnois w-o(x) wpiopévn, ouvexns Kai
fxouoa Tapdywyov v T& SiacThuaTt (o) kai éoTw ST 1) KWTTUAN
1) TaploTwévn UTS THS ouv-
g apTnotws Tépvel Tov &fova
v x els Ta onueia A(x,0)
kai B(B,0). Kora 10 Becopn-
HO TGV TETTEPQCHEVWV Q-
Enoewy B& Umdpyn pia Tou-
0| [A(ao) Br&o\ X AdyioTov Tipny ToU X pETa-
fU a kol P TOIQUTR, @OTE
2 a(p)-o(a) ~ (B—a). o'(y)
GG Emadny o(B) - 0, o(a) — 0 kai P—az£0, EmeTon 6T Ba elva:
oy )e=10Hrers
Edv pla ouvdpmotg Y=o(x) Oplopévy xai guvexng &yovoa
napdywyov & Tivt Saomipatt (a, B) wndevileron Hia x=a xal
x=f, Undpyet pla TodAd)loTOV Tl y to0 x perabd a xai B,
8id THv dmolav W mapdywyog pndevilerar.
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§ 254. Oedgnua. *Edv pia cuvvépmneig Y =o(x) elvar &-
plopévn xal cuvexhs éxovsa mapdywyov €v Tvi Stxotipart
(o, B), xai fTig mopdywyog pndevilerar Sid masay TLLY)V TtEpLE-
Xopévny petadd o xai B, téte guvdptnols Y=o( x) éxe ora-
Bepav Ty év 1@ Swwomjpatt (a, B).

T& &vmi, éoTwoav x,, X,, 8U0 Tipad ToU x HETaEY o kad P TTEPL-
EXOUEVAl” KaTG TO Becopnupar TGV Tremepacpéveoy aUtnoewv 0& efven
o (X)—0 (X)) = (X,~x:)0'(y). ’Emaidn &pows o'(y)=0, #meton 6T
0(xy)—0(x1)=0 | o(x,)~0(x,), fiTor f ouvdpTnoIs EXEl TNV aUThV
Tipny els 1O SidoTnux (a, P).

§ 255. "EoTtw 1) ouvdpTnols y-o(x) WPIoHEVT, oUVEXT)S EXOU-
oa Tap&ywyov v 16 SiaotnuaTt (a,p). "Eotwoav 8 Yo Tipai Tol
X ai X, kal x,, EvBa x, )Xy, peTofU o xai B TEpIEYOpeval. Katd 16
Becopnua TGOV TrEMEpaopévioy avfhoswy 8& elvan

0(Xy)—0(x1)=(x,—x1)0" (¥).

‘Emeibn 8¢ x,—x,)0, Emetan, ST o(x;)—o(x,) kai o'(y) 6& elvan
Suoonpa, fitol, E&v pév o(x,)—o(x,) ) 0 fi TO aUTd, dw A oUVaPTNOIS
elvan aovoa, TéTE Kai o' (y) ) 0, v &¢ o (x,)—0(x,) ( 07 TS T,
¢av N ouvdpTnols elvon gfivouca, TéTE Kad o' (y) (0. "Qoe :

Mia ouvdapmowg P=0o( x) bpiopévn, ouvexhs &yovoa Topd-
ywyov & vt Staetiparty, elvat abEovoca 7 pbivovsa év T® Sra-
oTipatt TovTw, xad’ doov ¥) mapdywyog adTig elvar év T® Sia-
oTipatt TovTw Betidd) § dpvnTun) - xal dvrioTpépuwe.

Znpelwog. “H mapkywyos tév elvar undév, 8& elvan Sic HEQWVOPEVOS TipGS
ol x, 51671 &AAws 1) ouvdpTnows 8& fito oTaBepd els To Bidopa TolTo.

§ 256. "Eotw, f) ouvdprnois w—o(x) ouvexns eis TI BidoTnpa
(@, B) &xovoa Tapdywyov W', fTis elven Emrions ouveyns oUVEPTN OIS
ToU X.

lov. "Eotw, éT1 ) ouvdpTtnols péxpt Tiis Tufis TolU x=x, elvou
abfovoa, omdTe kad 1) Tapdywyds Tns B elven feTikn, &mod 8¢ TS
TIUfS X, kai éxeibev ) ouvdpTnos yivetan bivouoa. TéTe 1) Tapdywyds
Tns kaBioTorran &mrod BeTikd) dpynTikn® kai Ewad A Tapdy wyos UTreTé-
On ovvexis ouvdpTnois, EmeTan &1, Bick vék yivy &S BeTikn dpunTikg,
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B 81€A0n B1& THis Tpfis 0, Aot o’ (X,) = 0, OTe 1) ouvapTNoIs Bia THY
TIUNV X —X, yiveTan yeyioTn.

20v. "EoTeo 6TI 1) ouvdpTnols péxpl TS TIMfS X = X, elvot pbivou-
oq, OmoTE 1) Tapdywyds Tns 6& elvar GpvnTikn, &mo Bt THS TILAS
x, Kai ékelBev 1) ouvdpTnals yivetan avfouoa. ToTe 7} Tap&ywyos Tns
dmo dpvnTikn kabioTaTon DETIKY ETTOpEVWS, S Kol 'rrponyouuéucog
ENéxON, B4 elvan ' ( x, )=0, &7 f) CUVEPTNOIS BI TNV TIHAY X=X, Pl
veTal tEAayioTn. "Hrou:

“Otav pia cuvdpmotg o x) ovvexis eig Tt Sidompa (o, B)
¢yovon mapdywyov Siépyetar Sid Tiva Ty Tod X TV X &¢
évdg peyiotou ¥ éhayiotov, ¥ mapdywyos avTig pndeviteral
§1& ThY TNy Tavy, Snhadh o ( x,)=0, dv cvpBaivy vé elvaut
xal cuvexng Sta TV TRy admiv.

Kai avtioTpoges:

"Eav | mapdywyog ouvveyods Tvog cuvapT|oews o( x) eig
Tt Stdotnpa (a, B) pndeviferar S1d Tiva TRy Tod x THY X, )
ouvdptnolg alty S1& Y TRv X, Siépyetar Sk peyiorou #
ayioTou, xa® 8oov ¥ mapdywyos pndevilerar éx fetiedv i
EPVNTIKDY TLULDV.

Te évTi, foTw 6T 1) Trap&ywyos ' pndevifeTa 14 THV Tpnv
X=X, peToPaivouca &k TGV BeTikGV TGOV €5 TAS &pynTiKGS Kal
foTwoav BUo Tipad THs ', fiTor 1 BeTikA B x=x,—¢ kal fi GpvnTI-
KN B1& x=x,+¢, Evla ope=0. Emadn o'( x,—¢ )y 0, EmeTcn oM n
ouvdpTnais  elvar afouoa, Emeldn Bt o' (X, tE ) (0, &meTan OTL n
auvdpTnats  elvon pivouoa. “E@’ doov B¢ 1 y UTeTédn ouvexns e
&mo avifouca yivetan gBivouca, EmeTon OT1 aTn Exel B X=X, Ly
yioTov. "Avaréyws dmobekvieTan 6Ti, STav f) Tapaywyos ueTapai-
v K TOY &pynTikG els Tas BETIKES TIMGS, 7 oUVApPTNOlS BIEPXETX
&1 EharyioTou Bid THV TIPHV TOU X =X,. '

§ 257. “Eorw lov) 8T fi ouvdpTnols y=o( X ) Qpiouevn, OUVE-
X1 €is T1 SidoTnua (&, P ), EXovoa Tap&ywyov ', Exel pEy10TOV 8.:a
THY Ty x—x, 1) 8¢ Tapdywyos ' elva ouvexns Bid TNy 'nuiw
vy, ToTE B elven o' ( x, ) =0 peTaPaivovoa ek TV BeTIKGDV TIHGEY
els Tds dpvnTixdgs, dpa fy ' Elvaa pBivouoa ouvdpTnals Kai é"rrou’évwg
f Tapéywyds Tns W', fiTis elvan 1) Beutépa rapdywyos Tis Sobeians,
elvan &pvnTik).
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"Eotw 20v) 8T f) ouvdpTnols Sik Tiva TinY X=X, éxel EA&yIoTOV
7 b& Tapdywyos aUTis elvar ouvexts Sia Thv TIUNV aUTny, TOTE
Ba elvar o'( x, ) =0, peTaPaivousa &k TGV GpuNTIKGY €is TAS BeTirds
dpa, N ¢ elvon ouvdpTnols abfouoca xai Emouéves 1 Tap&y wyos
Tns '’ elvan Beikn. "Qoe:

"Eav pla ouvdpmoig ¢ = o( x) suvexng eig Tt Stdomua (a,B)
éxovoa napdywyov ', &y Sk x= x, péyiotov, TéTe ¥ Sevtépa
adrijg mapdywyos P’ elvar dpvmruey Std ™y TNy Tabmy Tod
x, &av 8¢ W)  €xp 81a x= x, éldyioToV, TéTE %) Seutépa TMaphyw-
yos ¢’ elvar Betixyy Sid v Tiphy Tavtyv TOD x.

To dvtioTpogpov drodeikvleTan eUkdAws.

Hupadelypara : lov. N& eUpebfj 1O uéyrorov fi 1o éAdyioTov s
ouvapTNOEws w=x"-8x+5. To péyioTov f) T EAdyioTov Tiis ouvop-
THoEWS TaUTNS AapPdvel ywpav 81 THY TIuNV ToU X, 81 THv STroiav
undevifeTon N TPWTN Tapdywyos y'=2x-8, fiTol Bid x -4, imedn
S kd&fe Ty ToU x 7 @' elvan ouvexns. "Apa 1) ouvdpTnois
y=x*-8x15 Bid x=4 éxer péyroTov | EAdyloTov. Emeidn 8¢ 1) Seu-
Tépa Tapdywyos y''=2 elvan mavTtoTe BeTikn, EmeTan T fy ouvdp-
TNois Bik x=4 Ey e EAdyioTov yw—=—11,

2ov. Na eUpebf) TO péyiotov f) 16 EA&yioTov THs ouvapThoEws
y o= XTB —9x+12. *H ¢'=x>-9, Tfis émolas pilon elvon x,=3,x,=—3,

Exer W'=2x, s S1x x=3 elven Y''=6 ) 0 Br&x kol x=—3 elvon y'* -
=—6( 0" &pa 1) ouvapTnols Bid x=3 Exer EAdyloTov OTrep iooUTan pé
—6 kal B x=-73 Exe1 puéyroTov, émep foolran pé 30.

§ 258. "Eotw 1) ouvdpTnols p — o) tvha o(x) kai ¢(x)

o(x)’
OUVEXEs ouvapTnoels ToU X kol EoTw 6TI Bid Xx=—a ) ouvdpTnals
AapBdel TV &bploTov uop(pﬁv—gn, ﬁ“"% .=%. "Emaidn o(a) =0
o(x)—o(e)
kad @) =0, 1 g yphgeTon y= e c(x)_c(c—r)ﬁ o Kai
£ e(x)  e(x)—¢(x) ' o(x)—¢(x)
X—a

S =y ; ; ; o(x ;
tav UtroTelf] 6T1 op (x—a) =0, ToTE TO KAdOUx _(‘3%;[(9‘), TO

omoiov woploTd TO TrnAikov THs aUffijoews TR ouvapThioEws Bi&
1M aunoews TS GuefopTriTou peTaPAnTRs, £xel” Spov THY Trapd-
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ywyov Sia x o, fTol THv o' (a), TO B KAdopa chgjz(q) £l Oplov

@' (). "Apa tav opx - a kai ¢ (a) =0, Exopev
opy  op. ;((:)) :Ezi "Qoe :

‘H dAnbig Tipwny tod xAdoparog 4):-:,((:)), 70 omolov Sid
x = a AapPdver ™v &mpoadidpiaTov WLopPNY -OO-, elvar 6 Adyog

::”'('E) TGOV mapayywy St& ™y Ty Tavmy, drav @' (a) #0.
( Kavov tob Hospital ).

Dnueiwa, "Eqv kad & Adyos T&V Trapaydywy Sid Thv TIPMY X=a AapPdvn

TV &OpIoTOV pHopeTv g— &1 AcpPdvopsy Tov Adyov T@Y SevTépwv Tapay:
ywv S1a THY TPV X=a K.O.K.
Hapdderypa : N& e0pedfi 7 &Anfhis mipn ToU  KAGoUaTOs
i:gj:ilz 514 x — 2. Td kA&oua ToUTo B1& X —2 AapPaver THv &O-
PIOTOV HOPPTIV % “Apa 1) &Anns Tiun ToU KAGOPOTOS TOUTOU iooUTtan

HE OV Aoyov TdV Trapoarywywy ToV Spwv Tou Bia x—2, dmoTe
" 2x—5 ’ ' ‘1Al 2l : K
ExoMEY W = 5 —, BéTovTes &8 x — 2 eUpiokopey Y = = 5

3. MEGOAOE ZIINIOYAHE TQN METABOAQN MIAZX ZYNAPTHIEQZE
TH BOHGEIA TQN IHAPATQI'QN

§ 259. Tlpos omoudny TV HETOPOADY MIdS ouvapTroews, lov
xaBopilopev T& SiaoThucTe, €5 T& &mola 7 ouvdpTnals elvan dpi-
opévn kai ouvexnss 2ov eUpiokopev THy Tapdywyov, TS otroias
kaBopilopey T6 onueiov 3ov eUplokopey TA UEYIOTO kai EAayioTa Tiis
ouvapTHoEws. 4dov eUplokopey TAS TIMGS THs CuvapTAgEws BIx
X - +ookal x -0 kai 2&v elvon SuvaTov kaBopifopev TaS TIpGS TOU X,
adtives pnBevifouv THV guvdpTnolv: Sov oXNUaTi(OHEV OUVOTITIKOV
Tivaxka GAwv TGV dvwTépw' 6oV KaTAoKEUA(OUEV THY KauTUAN Y THY

TAPICTWOQV THY CUVAPTNOIV.

"Epaguoyal : a') ZuvdpTnals y=axP. lov. ‘H ouvépmois alrm
elval Gpiopévn 81d T&oav Tuny ToU X. 2ov. ‘H map&ywyos ' elvai
fon Twpos a fitol W'=a, EmopEvas Siaxpivopuey TPETS TIEPITITWOELS.
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Iy mepimtworg: a) 0. ‘O wiva§ Tév peTaPorddv Tiis W elvan o

&roioubos.

X | -20 = 100
¢’ + +
v SRra s Sighrion b e

‘H ypauun tév petapordv elvan edbeia ypappf) oyxnupaTilovoo
peTa ToU BeTikoU &fovos TV x ywviav w ofeiav, d10TI
W= epw =a ) 0 (oy. 26 ).
2a neplnrwog: o 0. ‘O wiva§ TGV pTaPordy Tiis y elvan ©

axoAoufos.

Qw

450

¢’ . =
q)’+oo st Wovineotisr BT

‘H ypauun 1) mapiotdoa Tas petaPolas elvon ebbeia oynpori-
lovoa peta ToU BemikoU &fovos TV X ywviav w dpPAeiav, S1oT1

Y =epw=a { 0.

Y
Y.
B
B y=5
w .
XHEZENE 7] X
A x7 0 ¥
v Y
Zyx. 26 . 27

In meolnrwais @ a=0. ‘H ovvdptnois evan ortobepd kal maploTd
eUBelay TrapdAAnAov pos Tov &fova Tddv x ( oy 277).
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B') ‘H ouvdpmois y=ax*+px+y. lov. ‘H ouvdptnais oUTn
elvan Gopiopévn Kol ouvexTs S51& T&ooav Tiunv ToU X.
2ov. ‘H Trapdywyos aUTiis elvan =2ax-+4PB, 115, €V TO & » 0,

elvan &pvnTikn els 1O SidoTnHa (—-oo, — fa) kad OeTixn &l TO BidoTn-

M (“iﬂ*. -+ 00) gy B¢ 1 a0, elvan Beikn gl 1O BidoTnHa
(o4
(—oo,— 2%) kol &pvnTikhy els TO SidoTnHa (-2‘;, +oo).
3ov. Al pifen TS TTPO'JTT]S TTCIPC!‘Yd)YOU \p:an + B elvan x =
o -g—a, &pfl S 'TT‘]V Tluf]v X=— 2—ﬁa 15] o'Uvdeno-lg EXEI ué‘Ylo-—l—ov’n NG~
xiorov. ‘H 8t Seutépa apéywyos y' =2 elvan BeTikn 5.1’ a)0, ameé_
K) B8 5" o 0 Emroutvass 1) ouvdpTnots, 6Tav o) 0, Exer B Xx=— 5,

(o4

A& TTOV w:%nggz kad 6tav o {0, éxer Hix x=— é% HEyloTOV
= dor—p*
: o 4o

4ov. Alx x=-oo, tv a )0, y=+ oo, tav 8¢ a (0, y=—oo.

MivaE t®v perafoidv
-]
2Q

e (pA Lt
+

4ay-p2 50
o \ 4a’EAaxislov il +

Bl {5 20
- 00 25 +

doireqiDyo 35w

Q
~Z
e}

X|€|€|€|R

-0 +20

-

-
o

~

elel€

4oy-B% e
e / 4o pEpioTov \

HMogdderypa. N& omoudacti 1 eTaPOAT)  THlS OUVOPTTOEWS
y=x2—6x -4 8.
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‘H ouvdpmois olrn elvan wplopévn Bid m&oav TwHy ToU x.
‘H mapdywyos ¢'=2x—6 &ix x (3 elva ' (0, Bid x)3 elvn
W) 0. A x=3 elvar ¢’ =0, émeidfy &8 =2 )0, Emetan &1 ik

32-36

X =3 1) ouvdprnos Eyel EAGYI0TOY = e =) |

Aix x =+ oo tmadn a )0, y= 4 co.
Aix x=0, y=8, 5id x=2 xai x =4, y=0.
'Aoxhoerc

660. N& éfetaobouy of petaPorai T@v OUVaPTHTEWY :

a') W=—X+43, B) y=-3x+1. }") y=x3-}3, 5‘) (T x2-5x+6,
£) y—x3-8, oT) w=x(x—1)2, ¢) y=x243x+42, n') y=x-5x—4.
661. N& ebpebouv T péyiotov § 1o EA&y10TOY TV ouvapTHOEWY
a') y=x2-3x-2. p) w=3x342x= Y') y=x3-36x.
662. N& eUpeffy 1) dAndhs Tiun TEV kETwh KhaoudTwy :
o X3-3x24dx2 e iy o X3-5x24-Tx—3 . S
SIS sy SAESL P = e gk
i oo X2 3x244 Al , X3—3x2-+4 il
VNS Ty O S IS e S PN,

4. AIA®OPIKON ZYNAPTHEEQZ MIAZ ANEEAPTHTOY METABAHTHE

§ 260. "Eorw Tuyoloa ouvexhs ouvépTnols Tol X, 7 y. 'Eav 1)
GebapTnTOs ETAPANT X AP EAayioTnv alfnoiv Ax, 1 oUVapTN|als
Aappdver dpoiws &vrioToryov alifnoty Ay. Tveopilopev &1, &v opAx=0

elvon kal opAy=0 kai op ﬁ‘f W', ouveTTédds kai op (ﬁf‘\p) =0,

Ex Tarrng EmeTton 8T 2—\:—\4/’ =€ (1), tav ope=0. AUopev THv
(1) o5 wpds Ay kai Exopev Ay = y'Ax 4. Ax. "Htor:

‘H alnoig ouvexoilg ouvapmioewe tod x €yovovg napdywyov
%) dvriotoiyoboa eig éhayiotnyv alEnoiv Ax 1ol x, &moreAeital
Gep’ €vdg dmd T yivdpevov Tiig Tapaywyou éni Ax xal dep’ évé-
pov amd Td yivdpevov Tod Ax ¢mi &piBudy €, & dnoiog EEaprital
dro mhv alfnoty Ax xai Exer Splov pndév, rav opAx—0.

To ywduevov ¢'Ax kohelton Siapopindv T OUVRpPTHOEWS
kol onueoUron dy = y'Ax. j 1%

Wnoiono\Brke amé 1o ivotirouto EknmaiSeuTikrg MoAmkrg



347

"E&v y- x elven @'—1, &moTe €k s (1) mpoxUtrTel dx—Ax Kai
1 iodTns (1) ypdeeTan dy=y'dx. (2)

"Ex Tiis (2) Taparnpoluey lov 611, fva pic ouvdpTnols Exn Bla-
POPIKOV, TTPETTEL Vit EXT) TGPy WYOV Kad 20v 6T Trpds eUpeTiv TOU Biax-
popikoU wids ouvapTroews ToAamAacialouey THY TPy WY OV, aUTHS
émi dx. OUToos tdw w=2x7% 8& elvar dy—6x"dx.

"AoxmnolLg
663. Né& ebpedfj 16 Bragopikov TGV k&Twd ouvapThoEwWY :
a’) y=3x, p) w=Tx3 y') y=3x2-5x+6,
. 3x ; x2—3 i e 5 T
8) = = €) y= P or) w= |3x2, ) y= Vx2=2x+1,

5. IAPATQTIOE KAI AIA®OPIKON EMBAAOY

§ 261. "EoTtw y—0( X ) OUVEXNS OUVAPTNOIS ToU x kad MN 17
KopTUAT, THY émolay alrn mapioT&. "Ag A&Poopev émi ToU &Eovos
6 x 16 oTaBepdy onpeiov A (0 ) ko To peTaBAnTov B( x,0), kai
TéY dTolwy gépopey Tas TeTaryuévas Al kai BA T&V onpelcov [ kai
A T kapmUAns olTw 8¢ opileTan TO yowplov ABIA, ToU 6moiov
{oTw E 10 uPadov ( ay. 28 ).

Yy 92/.7

X 0 Arao) 8(xo) € X

Sy 28

Elvon pogaves, 811 petaTifepevoy o0 peTaPAnTol onpeiov B,
fiTol peTaPoAAopévou ToU X, peTaPdAAeTn K 16 tupadov E, émo-
péveos 1O E elven ouvdpTnots ToU x. "Emions elvon pavepdv 671, €96~
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gov 1) ouvdpTnols w=ao(x) elvai cruvexns s cxu§nmv TOU X KoT&x Ax=
(BE), 1) ainois AE ToU éupadol slvan o suﬁaﬁcv ToU ywpiou BAZE
kai 6T 81’ opAx=0 6 elvan kai opAE=0, fjror 16 E elvan kai oo,
ouveEXTs ouvapTnols ToU x. ‘Qs ék ToU oxfuaTos paiveral, elven
(BAHE) ( (BAZE) ( (BOZE) 7 éav Tebf) (AD) =Ay, 0& elvon w-Ax
{ AE { (y+Ay)-Ax" Sicapolvres &8 Six Ax Eyopev :

o \ AE 2 y AE

Eavpev Ax )0, w) Ax (Y Ay, eav e Ax (0, ) Ax P YT Ay,
"Emre1dn 8¢, Stav opAx =0, elvan kai opAy=0, EmeTon &T1 0p ﬁi =y.

"ANAG op ﬁg =E, &pa E' = y, &k TaUtns 8¢ Emeton 6T E'dx = wdx.

6. APXIKAI IZYNAPTHZEIZ KAI XPHEIIMOTHE AYTON

§ 262. "Eorw 7 ouvaptnols y=5x*-Tx Eyouoa Tapdywyov
y'=10x—7. ‘H ouvdptnois y=5x—7x AéyeTan dpyuny ouvdptnois
| kil mapdyovoa Tijs ' =10x—7. "Htoi:

"Apyuh ouvdptnolg Sobelong cuvapricews @( x) Adyera
pla &AAn ouvdpmolg, €y Dmdpyy, fiTig, Exel b mapdywyov Ty
Soleioav.

§ 263. "Eorw 7 ouvapTnois ag(x), éva a otabepd. ‘H mapdyw-
yos aUtiis elvon (ap(x)]'=ag’'(x), fiTor 1) dpyikf THs cuvapTroews
ag’(x) elvan agp(x), évBa @(x) elvan 1 Trapdyovoa Tis ¢'(x). "QoTe

‘H dpyva) pdis ouvapticews énl otabepav moosdtyta elvar
1) mapdyovoa Tilg Sobelong ouvapticews éni thv otabepav mo-
cétTa.

Hagdduypa : "EoTtw 1) ouvdpTtnols e(x)=x* 7 dpxikn oUTis :

elven ) £ (x) = = . Kai yevikéds 1y &pyikf) s @(x) —x €lven f(x) =
3:1;11 (us—1) : “Emopéveos 1y &pyixd) Tiis 3x* elven 3. + 5

§ 264. "Eotw 7 ovvdptnols y=¢(x)+o(x)+f(x) Exouoa o
Tapdywyov THY Y =@ (x)+o'(x)+1"'(x) ouvemds | &pyikn Tiis
Y= (x)+0o' (x)+f" (x) evar ) y=p(x)+o(x)+f(x). ’ANA& ai
e(x), o(x), f(x) elvan &vmoToixws ol &pyikad T&V ¢'(x), o'(x),
£'(x). "Ofev:
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‘H dpyny) ouvdpoLg To0 &Bpolopatog Svo 7 TEPLECOTEPWY
suvapThcewy éXoVodY GpYnds, loouTal ueé to dbporopa TV ap-
Xy TV doberoidv CUVAPTYCEWY.

Hapdderypa : "Emeidn ai &pyikal T@V 3x*, 6x, 5 elvan &vTioTol-
xows of x2,°3x?, 5x, &metal &mi By &pyikn TRS y=3x* _6x-+5 elvon 1

x*—3x24+-5x%.

§ 265. "EoTtw pix ouvapTnols ToU x f @(x) dpiopévn gv TIv1
BlooTHMATL Kal EXouoa G5 GEYIKNY Thy ouvapTnotv f(x). Kot TOV
opiouoy THs &pxiKkfls oUVPTHOEWS mpémer {7 (x)=@(x) AR Kot
(I (X)) =p(x), évba o oTadepd. "Apa 1 p(x) B Exn o5 &p-
XK kad Tas ouvapTrioes {(x)+ ¢, #vbo ¢ lvan oioodrioTe oTadepds
ap1fpos.

7. APXIKAI EIYNAPTHZEIZ QPIEMENQN EIYNAPTHEEQN

§ 266. Eis To mepl Tmapay@ywy xepdhaioy eiyopev EUpEl TGS
TTAPay YOUs GPIoPEVWY OUVapPTTOEWY: 7 Ponbeigq clTdV £UKOAWS
£UPICKOMEY TaS GPYIKAS GPITHEVWY Tol0UTeY, of &Troian TEPIEXOVTA
glc TOV wkdTwh Trivaka.

SuvapTnoEls *Apykad
‘{,u.*-_] +C
xS p+1
ool
PR C
ory” = Lk
1 M
o QVx +c
Y x
ouUvX nex |0
THX —ouvx -+C
1
.. EQX “+c
ouvix 3
= _]ﬁ opx +C
nuix

§ 267. ‘H Spyuehy ouvapTnOIS | Tapdyovoa s TUVOPTTOEWS
o(x) kaAeiTan kai GAOKATIpWHA ToU Siagopikol o(x)dx xai ToploTa-
Tan 81 ToU cupPoiou § o(x)dx.

WnpionoBrke amd To lvotirouto EknaibeuTtikrg MoAmkrg



350

Kara tatta evan § o' (x)dx —o(x) + ¢ kai d §o'(x)dx =o' (x)dx
"Hror:
‘H éAoxAfpwaoig xal # Slapdpiong elvar mpdEeig avriotpopot.
"Ek TouTou kadioTorron PavepdY &T1 £§ ExGoTOU KaVOVOS dragopi-
OEWS TTPOKUTITEL GVTIOTOIXOS KAVEy OAOKAT pOTEWS Kai IVTIo TP P
udvov, 8Tt kaTd THY GAOKAT|pLOGIY TrpéTrEl v Tpoofécwuer TTocd:
T ¢ &uefdpTnTov TS EkdoToTE HeTOPANTTS.

"Aoxnaig
664. N& elipeBouv T& kdmewbi ShokAnpapaTa -

a’) SBxdx, B S9x”d>., ¥') S x_q dx, &) \ .\'_5 dx,

) §- g ov) § Tax 0§ 0x4 20551 63, 1) § 6v T 3man,
@) S(x e e x e S(x-l)"’dx, ') S 1P) (nux-+ ouvx)dx, \ ouv2xdx
¥ Squ?xdx, 18') SO’UU3xdx, 1e") Smﬁ.\:dx.

8. XPHEIMOTHE TQN APXIKGQN ZYNAPTHZEQN

§ 268. "Eorw uia OUVEXTIS oUVapPTNOIS Y=o (x) kai MN T Koy
TUAN, ThHv droiav afTn TaploTa.

“As UmoBéocwpey, 11 §o(x)dx f(x) ¢ "EoTtwooy 5 (OA) - a
8
Y r—//
8
M
X 9fele A 7
2x. 29

xed (OA")=x. *Av KANGT) E 16 2uPaBov Tol KQUTTUAOY paupoy xwplou
ABB'A" (0x.29) 8& elvan dE=0(x)dx, ouvemréds

E=So(x)dx=f(x)—|—c 1)
oloudnroTe dvrog ToU x. Emaidn 8¢ S1& x=a 6& elvaa E=0, ) iodng
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(1) yivetan 01 ()¢, x TAS &Trolas TPOKUTITEL 0T c: i (=),
omére E—f(x)—1(c). AUty Bi& x=(OA)=p Biber (ABB'A)=I(R)
f(a). ‘H Biagopa {(B)I(a) mapioTaTa oUPBOAIKES

fio(x)(lx,

¢ {'(x)=0(x) kai KaAeiTan DPLOLEVOY dAoxApwpa. ‘ ‘

T& o kai P koAoUvTal 8pla TOU SAOKAT)PLOHTOS, TO HEV ‘cxlxm"w—
Tepov, TO &t P &vcdTepov, Ev GuTiBéoEr TIPOS 70 § o(x)dx, TO OTOIOV
KaAEITCn dbpLaTov dAoxhfpwpra. (OTE:

Edv 500f] xapmdAn mapiotwpévn Omd TG GDW:PT‘f]“wG
$=o( x), dprodda: 8¢ én’ adrig Svo onueia B xalﬂ B' éyovta
avriotolywe Tetunpévag a xal B, o &pBadoyv E tob xapmuio-
Ypdppov ywpiov ( ABB'A’) 6a elvar :

E = [Po(x)dx ~1(B)— (o), tv 1'(x) =0 ().

'Aoxnoetg

665. Afbetan A ouvdpTnats @ = x?-9%+6. N& eUpedi) TO Eppadov Bkt KOMTEY
Aoy pappoy Ywpiou, ToU Tepiexouévou peTady Tou &Eovos TGV X kal ol TOEOLf TS
KQUTTUATS TOU TTEPIEX OBEVOU petafl Tév Topdv T XX kol THS KapTUAng TOUTNS.

666. To avrd Bi& Thy quvdpTnow X2—6X+5. B Wy

667. *Eav B elven T& onpeiov, el 1O dmoiov i duvdp"n']chls qJ=)f -1" X -
Tépver TOV &fova y'y, kai A’ kal A ol Topai pé Tov &fova X'X, v& eupedi} TO tppa-
Bov A'OB xal OBA. | f

668. N& eUpedij To Eupabov Tiis fITovoEIBoUs Y = TKX &md 0 Ews .

1T
669. N& eUpebfi T Eupadov Tig guvnuITovoelBous = guvX ammo 6 Eows 3
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