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Aciwig éni Aetpwy moldaniacwacleioa mowei
Inapbiy, Aciyig O¢ éni mapfy mowei Aeiyy.
(IDvhy &mt mdy Toov oby, iy &ni obv Toov v ).

Awogpdyrov *ApBunrixiv A’

T napov GiBhiov Béov va Blaguiaxdy kal
Sia THY E'xai £T* T4EIv elg TAV omolav énlong

d& Xpnoiponoindag,
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KE®AAAION I

A’ OPIEMOZ THE AATEBPAZ*
KAI TYNTOMOZ IZTOPIKH EIIZKONHEZIZ AYTHE

§ 1. ‘“H "AlyePpa elvon xA&Sos Tis Mabnuearikiis EmoThuns
Smws kai ) CApifpnTikd, GAN elvon yevikwTépa oUTiis GoXOAEl-
Ton 5t koTd TpoTOV Yevikov uE THY AUov InTnuéaTwy, T& OToix
&vagépovren s &m TS TAioTov els yevikoUs &pifuols (Tous &
Trolous xpnoipoTrolei évioTe kad 1) ’ApiBunTikn, kabos . ¥. Sik THY
mapéoTtacty Evds XpnuaTikoU kepohaiou K, 1ol tékou T kA, ).

§ 2. Eis v "AAyeppav xpnopoTroioUvTa Kupies, &kTos TV
&paPikédv oupPorwv, 0, 1, 2, 3, 4,... x.T.A, ypduuota ToU &Aga-
PrTou &id Thy TapdoTacy &piBudy fi ToodTHTwWY. Néyopev .X.
a Spaypad, &vri va eimopev elg Gpiopévos &piBuds Bporyuddv. ‘H
TolaTn  XpnoipoToinols T&V ypoupdTwy elven pév  adBaipeTos,
Suvdpedoa BnAadl v& TrapaoThowuey wpiopévoy &piBudv i dpi-
opévny ToodTnTa pé &V ypdpux, TO & TL.X. fiOP A T Y KTA,
&G TO Gplopévor aUTd ypdupa, TO dmroiov XpnoiuoTroeiTal kab’
S\nv Ty ETacty ToU InTHuaTos, TOPIOTAVEL TOV orTov &pifuov

*'H AéEis "AdyePpa bpeider Thy TpofAeuoiv Tns els Tov TiTAov dvds dpyaio-
Tdrou paPikol padnuaTicot BiPAlov « AL — JEBR W’AL MUGABALAH ».
Qs mwpos THy B Ts *AAyéPpas Siaxpivopev xuplws Tpels TepioSous.

Korré Thy Trpcotny TeploSov 1) dmolar keeiTon pnTopikd, Emikpartel N xpfios
Afewv xal Ths &enyroews, Xwpls v& Xpnoiwomoidvroan oUpPora. Kord Thv e
ploBov cmv ouyvi pévov tmaveAnTTikh &riynais &okel TOv &oyoAoUuevov i
& pddnpa Tis "AlyéPpas. Els 1O xardToTov adTd oté&Biov Tiis &vamrmUfecss Tou
podfjparros alrrol Tapéuevay kal ool o "EAAnves péxe Tou lou aldvos p. X.,
&3 ol *Apapes, ol 'Apyaiot ’lTahol kol Meppavol apéusvav péxpr Tou 130v al-
Gvos p. X. ¢

‘H Beutéipa Tepiobos EEeMifews Tiis "AlyEPpas, f) dmola kadeiTonl OLYKEXO=
pévy, dpxlie &g’ &tou pepikal ixgpdoess fipxioav v TapoucidlwvTal OUYKE-

Wneptomotr|Bnke amé To lvotirouto Eknmaibeutikng Mohmkrig



6

i ™y almv moodtnTa. Kotd ouvhfeiav, 1| Omoix émexpdTnoe,
XPNOIPOTIoI0UVTaL T& TPATH MIKPG ypdupata ToU ( EAAnwvikoU
§tvou ) dAgaPriTov, T @, B, ¥, §..., B1& TNV TToPAoTACIY YVWOTRV
&p1Buddv A TToooTNTwWY, T& 8t TEAsuTAIx X, W, @, @,... O1& THV TTapd-
otoolv &yvooTtwy f| {nToupévwv ToooThTwv. TIy. Afyouev: &v
o Okddes éuTropeUpaTds Tvos Tip@dvTan P Spoyuds, xai {nTdduev
TV TRy ¥ Ox&dwv ToU alrol EUTTopeUnaTos, TTOPICTAVOUEY TOV

{nToUuevov &piBpov T.x. pé ¥ kai 6 Exwpev, &TI Y = % -y Spx.

’EvioTte ypnowmotololuev eis THv “AlyeBpav SiaBoxikd ypdu-
pora 514 THY TapdoTacty loapiBuwy duoeid&dv &piBudv i ToooTr-
Twv. T.y. Aéyopev : &v oodv A Bporyuddv pepiotij els Téooapa Trpod-
cwtTa &uaAdyws Teoodpwv Siapdpwv dpiBudy, m.x. TGOV K, A, W,
v xal {nTédvtan T& pepidiax alTdY, TapioTavopey T& [nToUpeva pe-
pidix Y. pE ¥, W, 2, @ kai B& Exeopev :

o Ak o A i A e A-v
b ezl e e T ERTERT T kA pty

"EvioTe ypnowpomrololpev &v pdvov ypdupo pé Beiktos pixpous
dxepadous &pibuous, 1, 2, 3,... (f| wé éva, 8Uo, Tpels TéHvous ).

xoupévan els PipAia. TlpéTos ExmpoowTros Tiis Tepidbou alriis elvan & "EAAnY pa-
fnuaTikos Adeavtos Tfis "AefavBpeias T BeuTepov fluiou Tiis TpiThs ExarTovTae-
mpiBos w.X., 6 émolos typnopoToinoe onpavTikny cuvTopiav els padnuaTikds k-
epéoers els TO Epyov Tou mepl *ANyEPpas, BewopeiTon B8 oUTos kal BepeAicoThs alrTis.

‘H 7pitn mepiobos s "AAyéPpas xapoxtnpifetan s oupBoAudd. TpéTtor
ol &pyaiol AlyUmTiol TapouoidovTal XpTGIHOTIOI0UVTES HEPIKOUS TUBOAIGHOUS
els T&s pabnuaTids dkppdoeis, al &moic TapeAfipinoav kol tmefeTddnoav Pabun-
Bov Umd TGV lvBdv.

Katd & péoa ToU 150u adévos p.X. gaivetan mhéov Emikpatoloa auppoAtl-
kf) ypagph) Tfis "AAyéPpas kal Tév MaBnuamikév tv yéve. OUrw 16 1494 ¥pnoipo-
TololvTal ds ouppoda Umd Tob ‘Itadol LUCA PACIOLI ypéuuata ToU dAga-
PhTou, T& dmoia PpadlTepov &vTikareoTdfnoav Umd Tou [. WIDMANN ué
T& +xal — ‘H yevikwrépa kal elputépa Suws xpnoiporroinois 1ol guuPoli-
ouol dgefdeten els Tdv MéMrov F. VIETE (1591), 4 émoia ouvemAnpdn kot
v fmoxhv 8o Siaofjuwy pabnpaTikév, ToU Mepuavoi LEIBNITZ xal Tou
"Ayyrou NEWTON. Obror ouvetéhecav omouBaicss &x1 pévov el Thy peyddnv
Tpoarywyfv T@v Mabnuatikév tv yéve, &AA& kal els v Sebvomoinaiv Twv, pd
Thy Xpnowotoinow ouuPdiwv Biebvols popeiis.
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Six THv TopdoTacty &piBudv fi moocothTwy. Tlx. &v Tokion TIS
Tpia Sidgopa Tood pE dvrioToixa  Sikgopa émiTokia kal BéAopev
v elpwpey Téox yprpaTa B& A&Pn év BAe (&mo kepdAaiar kal
- TéKOUS ) WETX Tr.X. v &Tos, TaploTavopev T& Toki{opeva kepdAcia
TX. HE Oy, O, O, T EMITOKIC Y. BIX TV Ty, Ta, T, Kl TO {nTou-
yevov Trogdv Six ToU Y.
00T 8 Exwpey X= o .(1 +785) -+ o -(1 4 1"-0—20) + 0 (1 +1 )
Eis Thv "AAyePpav xpnolpotrooUpey T& yvwoTd oUpBoAa &k
Ths "ApifunTikiis, T + (oUv ) Sid THy wpdobeoiv &piBuddv | TToco-
Ty, T — ( MANY §) peiov ) Six THv &oaipeoty, 16 X fi - (&mi)
81& TOv ToMAamAaoiaoudy, To: (S 7| mpds ) Six THv Biaipeoy,
trions 10 ¥V (plikdv ) &1 v Eaywynv Tis ( TETporywvikis )
pilns x.T.A. xafs kol &AAx oUpPola, mepi TGV Omoiwv f& yivy
Adyos els T& Emopeva.

"Otav v [Amnua &TibeTon pé THY Xpnowotoinoy T&V aup-
PéAwy xai T&V éxkppdoewv TGV YpnoiHoTolovpévwy U Tis “AA-
yéPpas, TOTE Afyouev ouvrifuws, 6T 16 [fnua éxTifeTan pe THY
yA@aoav Tig *AdyéPpag T i dAyePpuchv YADooav 7 kal &rAds
txtifeTon dAyeBpinds.

’AocxfoeLg

1. "Av 10 yidyp. éumopelpaTos Tipdvton 100 Spayuds, wooov TiudvVTO
120 yihdyp. alroi ; Atoare 16 TpéPAnua kal drohoUBuws vi TO yevikelanTe Xpn-
oiuoTToIoUVTES YevikoUs &piBpols ( yphupara ) kal v& AUonTE TO Yevikeupévov
TPOPAnua.

2. Aisovran ol &pibuol 5, 13,5. Tloior eivan ol &vrioTpogoi Twv ; Tew-

3
“4"'!
keYoaTe TO TPOPANUG XpNOIHOTIOIOUVTES YpdupaTa kal AlooTe aUTé.

3. Mpayoate Tpeis &piBuols yevikoUs kai elpeTe Ta SimAdoi& Towv, T& TPI-
TAGOME Twv, T& MITAAOIA TWV.

4. Aideton els dp1Buds . & a. Tlds mapioTavovTal Té -%,-rc'x —%—uﬁ‘roﬁ;

5. Inueboare T& &bpoiopa BUo &pBudy o kai B, THY Siagopav Tou Beu-
Tepou &md Tov TpdToV, TO YIvopevdy Twv, TO TrMAikov ToU TrpdToV S ToU Bev-
Tépou.

6. Mpéyore pt i looUtan T kegéhaov K Bpy., To dmolov, TokiGbpevov i
X & mpods E%, 5i6e1 Tokov T kol elpete wooov elvan 1O K, étav, &vrl Tév X, E,
T, BtonTe dpiopévous Epibuols.
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B’ OETIKOI KAI APNHTIKOI APIOMOI *

§ 3. Kafos yvwpilopev ék Tfis "ApiBunTikiis, pérprmoig tvos
TogoU fi upeyébous Aébyetan 1) oUykpiols oUToU pt &AAo Opoeidés
Tovu, TO dmoiov Bewpeiton s povds peTprigews. To, éfaryduevor Tiis
peTprioews £vds ToooU 7 peyéBous elvon &piBuds 'ng',".é otoios Aéyo-
pev, OT1I TTapIoTAVEl TV Tiunv ToU peTpnBévTos 1| amd TO peTpnBév.

*Eorw elfeiac mis (€ ), &mi Tiis omoias Siakpivouev dlo gopas
(ox. 1), piav v &md ToU onueiov avtfis m.x. O Tpds TO onpei-
ov Tns A, v omoiav koAoUuev Betixhv popdv kai &AANY éx TOU
O Tpos 16 onueiov Tns I, THv dmrolav kaAoUpev &pynTixfv @opdv.

€)

Kod Wil badb 5 08 A SRS B o

KoAoUuev Berixdv pév Tufua Tfis (&) ma&v pépos alriis, &v
BecopfiTon Siarypagdpevoy Ud kivnToU katd THY BeTikfiv  popdw,
dpvnTkdv 8¢, &v xoard TV GpvnTikhv. OUtaws, émi Tiis evbeios (€ )
Siaxpivopev TufpoTa alriis GeTika s Td OA, OB, AB xai &punTikd
ws T O, OA, TA. T& pév feTik& TuApaTa THs edfeiag HETPOUpE-
va Umo Tiis povdBos petpricews (fiTor Ummd Evds TufjuoTos BeTikou,
TO omoilov opifouev alroPolAws ), éoTw ToU OA, TapioTdvTean Umrd
&piBuddy, Tous otolous koAoUuev Betimodg, T& 8¢ &pvnTikk Umd
&piBuddv, ToUs omroious koAolpev &pvntixovs. Tlpds TapdoTacty
TV TIudv TTookv | peyeddy, Ta dmoia Biakpivopev el BeTikd kad
dpvnTiké, peToxelpi{oueba ToUs kooupévous @zTikoUs Kai &pvnTi-
xoUs &piBuols, kol Beydupeba &1 :

Elg éxactov Betindv &piBuov mapiotdvovta ™v Tiwlhv nocod
# peyéBoug Tivog BetTinod, dvtiatoiyel elg dpwnTindg dpiBp.dg ma-
plotdvwy v TipRv dpvnTinod moocod # weyéBoug dvrtiaTolyou
ol Oetixol. Kal &vriotpépug : Eig &xactov dpvmrixdv &pi-
Opév, mapiatdvevra dpvmTixév moodv #) péyebog, AvtiaTtoiyel
elg OeTindg, dv Ta mood ¥ peyébn Emidéywvral &vrifeaiv.

* ‘0 "EMnv pabnuaTikds Aidgavtos Tiis ( *AAeEavBpeias ) ¢xproipomoinoey
dpvnTikous &piBuods.
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Oi ToloUrtol &vTigTorgor Tpds dAAAous Gpibuoi Aéyouev, OTI
gxouv THv iB16TNTA v& Exouv TO aUTd pév TATBos povadewv, GAN
fxaoTos XapaxTnpileTan @ dvriferog ToU &AMou. TLy. foTw, 6T
els TOV &piBuov 6 Bpy. Bibouev TO yvwpioua, 6Ti elvon képBos Evos
&vBpcotrou, Exopev B¢ xai &AAov &piBuov 6 Bpy., & bmoios TapPIOTA-
ver {nuicv Tol arrol &vBpdomrou. Of Yo abroi &piBuol 6 Bpx. xép-
Sos kad 6 Spy. (nuia ToU dvBpdmou alUroU Bewpolvron s dvwi-
Betor dpiBpoi.

"Ouociév T oupPaivel kal els &AAas TrepirTadges. Ty, &v Sia-
won ms ¢ elBeias &BoU, &md v dpiopévov onueiov aUThs Eva
&piBuov pétpwy, . 200 p., Tpds THY BemikAv popav Tijs eUBeias
(toTw Tpds Poppdv ) kai Emerra TOV aUTov &pibuovy 200 . Trpds
ThHy &vriBeTov gopdv (#oTw Tpds véTov ) &md TO onpeiov, els TC
&rroiov Epface Trpomnyoupvws kai g Tis oUtiis eUBelas, TOTE ol
&pifpol avrof, 200 p. Trpds THY BeTikiy gopav kai 200 u. Tpds THY
&pvnTikny gopdv Tiic eleias, Aéyovran dvriferol dpiBpol.

Mevikcrtepov Bexoueda, & els EkaoToy ék TGOV pexpr ToUdE yveo-
oTév &piBp&v Tiis "ApiBunTikis ( dxepaicov, KAQOPOTIKGDY, GOUMpE-
Tpwv ), dvrioToxel els GAAos &vTiBeTos aTol, kad Bix V&t Ekppdow-
uev oupPoAikdds Thv avtifeoiv SUo ToloUTwy &piBudy ypapopey Tpd
ToU tvds &k ToUTwv, ToU péypr ToUSe yvwoTol, TO oUpPorov +
(a0v), Tpd Bt ToU &AAov, T oUpBorov — (TAfY). T ouuPorov +
TiBtpevov Tpd ToU &piBpoU ( &proTepd Tou ) Abyetan Betixdv mpd-
anpov (f ofjpa ), TO 8¢ — dpwvnTixndv mpdonpov (A ofjpa ). OUrws
ol &vrifetor &piBpof, éxaoTos TGV omofwv Exer 6 povadas, Yp&-
govtan + 6 xal — 6, &ayyéAhovTan 8t s &€fis  ouv §€ kai TANV
Z. TuvABuws mapahelmetan TO + els THY &pxnv TOU &pi6uol.
‘Etrouévex, &tav els &pibuds Tis "ApiBunTikiys Sev &xn Tpo avToU
oUpPorov, UmroTiBetan, & Exer TO +.

Kord ToUTa, ol dvrifetor dplﬁuol + 6 xal — 6 yphgovran Kkal
oUtux : 6 xadl — 6. ‘Ouolws, &vrifetor elvan ol &piBuol :

3

23 xai — 23, ol % kol — -2, o 6,15 kol — 6,15, of —5 xal 5, ol

=36 xal 3,6 x.T.A.
“Av els &pifuds TapioTavETal T.X. p¢ a, & dvriBerds Tou Tapi-
oTaVETON pPE — Q.
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§ 4 Alo fi mepioodTepor dpiBuoi Aéyovtan dpbowpor, &v E-
Xouv T6 oUTd Tpdonuov (eiTe TO + elven eite TO —). OUTws Spod-
onuot Aéyovtan of &pibuol +3, +12, émions ol 5, 23, 5, 15, 17, 3, xo-

3 1

T' — 2 '_2-", T 6-
Ao &piBuoi Abyovton évepbompor, 2dv & wiv els Eyn Tpdon-

uov + 1 oudtv TololUTov, 6 & &AAos TO —. OUtws of &pifuoi + 8

ki — 3 Aéyovran Erepdonpor. ‘Ouoiws étepdonuor Aévovrar of — 15

Kl + 2, ol 215 xal — 6, of 7 ki — 12.

Oi pév &piBuoi, oi émoior &xouv TO aTd Tpdonuov + (# ol-
8tv ToloUtov ) Aéyovrton Betixoi &piBpoi, of B¢ Eyovres TO — A&
yovtan dpvytixoi &pibpoi, xai UmoTifeTon &1, &v of GeTikol Ta-
pioTavouv Tood i ueyédn Getikd, ol dpvmTikol 8& TapioTavouy
pvnTika TolaUTa, &v T& ToploTwpEva Toodk émbéxwvron &vrife-
ow. Ol Beticol kai dpvnTixol &pifpoi kal & O (pndév ) Aéyovran
Hé &v Svopa ayetixol (Tpds Sidkpioly &M ToUs KaTwTEPW KA J-
uévous drroAUTous &pifuols ). "Qoe :

Kalolpev Betindv &piBudv olovbimore dpibudv ( tiig *Apt-
OpnTudiig ) Siudepopov Tob undevég 0, Exovra Té mpdanuov + A
o08¢v tololrov. Kalobpev dpvntindv &piBpdv olovbirore dpi-
Opdv ( Tig "ApiBuntixiig ), Sidpopov Tod 0, Tol émolouv Td npod-
onpov elvar td —.

"Ortav Aéywpev, fotw &pBuds a, & Tololtog &piBudg 5uv-
vatal v& elvar Betindg §| dpvnrindg # xai punbév.

§ 5. KooUuev &méAutov dpiBudv i dméAutov Tiwdyv | kal
uéTpov évds BeTikoU piv &piBpol f| ToU 0 alrdv Tov &piBudv, évos
dpvnTicoU 8¢ TOV &vTiBeTév Tou (Bemikdv ). OUrtws ol dmwdAutor

&piBuoi TV &piBpddv + 3, + 5, + —%—, + 0,45 elvan of 3, 5, %,

B kad of — 7, —

0,45, Tév 8 — 1, —4-7, —8,5 el ol 1, 4, 8,5 o0 0 dmo-
Autos elven 16 0. T&v oxetikédv &pibudv — 6, + 2, — 3,5, — 3-;—
avrioToixor &mwdAvtor elvan ol 6, 2, 3,5, 3 —;—

T &méivTtov Ty fi 1o pérpov dvds &piBuol .y., ToU — 5,
onuedvouEy oUpPoAIKGs oUTws : [-5|, frtoi T® oUuPolov Tapa-
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oTdotws Ths dmoAUTou Tiuflg elvan Buo pikpai  eUBeion | |, WeTo-
fU TéY bmolwy ypagetar & &piBuds. Ipagouev Aoimrov |—5| = 5.
‘Opolws Exopev |-+6| = 6, 1—7-%— Bt % WA

Ev yéver Thv &mOAUTOV Tipfv &pifpol a TaploTavouEy ox"rmis:
o). Ked &v piv 6 o elven BeTixos A 0, ToTe |a| = a, t&v 8¢ elvan o
&pynTikds TOTE |of = —a.

Oi &méhvTor kol dxépanor dpibuoi 1, 2, 3, k. T.A,, AfyovTan u-
ool apifipol.

Avo oyeTikol &pifuol AéyovTan dmoddrwg loot 7 amoAlTwg
loodbvapor, &v al &mwéAutol Timad oUTGY elvar foan f foodUva-
por, kB m.X. ol 5 kai —5, kai oupPoAilopev ToUTo oUTNOS !

e : . 13 : ) ;
|5} = |—5|. ’Emions oi 3 —;— xal = elvan &mroAUTws icoduvapol,

&iom (3 *i*l = |——1‘-?~L. "Qoe :

0i &vrifetor apibpol elvar amoddTwg loot.

To oUpPohov Tiis wfy lodTnTos (xal Tig uf {ooBuvapics ) 8o
&piBud elvon TO = kad &mory yéAAeTon : Sudepopov. *Hrol, &v & oxeTI-
ko5 &piBuds o Bev elvan ioos ( oUre looBuvauos ) mpds &AAov B, oup-
BoAilopev otd ol @ o =k P Kad &rraryyéAhopev, a Bidgopov Tol P.

Fevikéds, &v Buo oyericol &pifpof, mx. « kai P, elven &TTOAU-
Tws iool, yphgopev al = iBj. :

§ 6. "lool 7| igodivapor AéyovTan SUo &piBpoi, &v elvan Spo-
onuol kai £xouv foas fj looBuvduous &moAUTous Tipds, kabos LY.

of 3 xai 5-, of —4 Kai — 22 Biém exouv To almd mpéanuov, of

5 &moéhvTol Tipal autédv elven foan, Y. TGV 3 Kad —g—, koo Kai

TV —4 Kai _7_|_33' onueovopey 8¢ ToUTo PE TO oUppoioy = (foov )
TiBépevoy petaly aUrrédv, fiTor ypdgoley 3 = ——g—, trions — 4 = —1—32-
TnueioTéoy, 6T Bi& v& Tphyouey ETEPWVUNOUS KAaouaTiKoUs  &pi-
fuovs els &vmigTolxous loobuvkpous aUTéy  Suwwvipous, dpkel  va

Tpébyoopev elg Suwvipous Tds &TTOAUTOUS TWV Tipds ko v Biatnpr)-

owpev TA Trpdompa aUTédv. OUtw .Y, &vti TV —;—, - -—2—, _‘é"
Suvdpefa va Exwpev Tous igoBuvauous Twv —;-, - -—g—, — —;—
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7. Elpete ook Embexdpeva &vrieoty, kai &p1Buous dvmBéTous TapioTavo-
Tas TauTa ( EvepynTikov kad TaBnTiKdY Emixeipfiocs, képSos kai fnuia, meplou-
oia kal xptos, uEAAwY kai TrapeAdiv ypdvos K.T.A. ).

8. Tlotor elvar ol &urifetor Tédv &piBudv 5, 12, —3, —8, —Z-—. ——;—. —.g!—a
- %. 6,15, 7,45, 0,12, — 34,85.

9. Mpayate Siapdpous Opoatiuous &piBuols kal Tpels wh dpootipous. Ip&-
wate BUo dvmiBérous &piBuols xal Tas &moAUTous Tipds Towv.

10. Tloien al &mwéAutor Tipal Tév 3, —13, —15, 28, —3,5, 13 ,.g_' — —;—,
17,2, — 42, 18, — %. 2%- ZupPoricaTe alTds.

11. ZnpawoaTte Tas &moAlTous Tipds TOV OXETIKDV &piBuddv a, —a, —B,

+B.
X 1 N el

12. EUpete BUo foous fi looBuvduous Tpds TOV — 5 TOV 5 TOV 2, TV

6 kai TOV —3.

13. Aibovrar ol d&piBpoi 6, —2,5, —6,15, —3
T@v éva loodUvapdy Tou.

14, *Ewi Tivos elBeias AapPdvopey &md Tivos onueiov alThis O T& BeTikd Tuh-
wara Tns OA, OB, OF.., kai Tropiorévopsy altd pé Tous BeTikous ép1buous 1,2,
3, 4...., &v T& AB, Bl elvan foa ut 1o OA. TTés & rapaoTadolv & OA’, OB’, '] il
foa &moAUTws utv TPos T& TponyoUpeva, &AN Exovta popav &l Tiis eUbeiag &v-
TifeTov Tijs OA ;

15. EUpete 1& ueyen énl Tfis alris s &ve elbeias, T& dmroia 8& TrapioTdvouy

ol &piBuol % % % —g-— 0,45, kafids kal ol &vriferoy Tolrw.

1

. EGpete & fkaoTov a-

1. TPA®IKH IIAPAZTAZIE TQN IXETIKOQN APIOMON

§ 7. "Eorw elfeia Tis x'x. Em’ atrrfis AauPdvopev &v onusiov,
fotw 10 O, TO Omoiov Spilouev i TEOV TpoTépwy v TapIoTaYT)
E‘ﬁ'r'EA'e'_1gJ
T E e

4 5 6
Bo il rud

2
76 unbév (0). ‘Opilouev s BeTikny pev popdv ém’ oUrriis .. THY
& ToU O mpds T x, &5 dpvnTikny 88 THY & ToU O mpds TO X'
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"Av AdPwpev TO eUBUYypaupov Tufjua 0O ds povdda peTpry-
oews kal TO pfikos aUtol ioov mpos 1w mx., TOTE TO HEV TUT U
0O 8& Atywuev, 6T1 TapioTéveton Yo ToU dpibpol -+ 1, & & &pi-
Buos ouTos B Aéywuey, ST1 TopioTavETan UTO TOU TufpaTOs 0]S)
(ox- 2).

"As Umobéowuey, OTI dBormrdpos BiaTpéxel BUo uETpa Emi Tiig
Ox &md 10 O. O& mapioTavwuey TOV Spouov aUTOV ué TO Tufipa
OA, To émoiov Eyet pijkos SUo povadwv Tiis elbeias x'x. *Avdho-
ya Tmapoatnpoluey, &v kol &AAos 6Boimopos Biotpéfn BUo péTpax
&mo Tou O émi Tiis Ox' ‘O Bpdpos aurds 6& mapioThveTan Vi1 (o)
ToU Tpnuatos OA’. OUtw TpoywpolvTes Suvdpeba va TapioTa-
VWUEV TOUS OYETIKOUS &pifuous pe TufuaTa THs efeias x'x, THY
Strolav kahoUpey e€dBeiav T@v dplBpdv 7 dEova f| xai ebBeiav
Tdv Tetpnuévwy, ToU UNKOUS QUTEYV HETPOUMEVOU &md  dplopé-
vou onueiov TaUTns, .. &md ToU O, TO dmoiov kaAeiTan &pxh
dpetnpla éni tod &Eovog. T ufijkos TufpaTOs TAPITTAVOVTOS
Gopioptvov &piBudy elvan foov pé TéOOS povéBas unkous, doas ExEl
& Bobeis &piBuds. Kora Talra, &v BEAWPEY VX TTapPOOTIIOWHMEY EV
xpovikdv SidoTnpa, Y. HETG BUo En (+ 2 &), AauPdvopev
¢k ToU onpeiou O émi Ths v ASyw eubeiag gv Tpfjua OA Exov uij-
xos SUo povadwv kai TO Tufja aUTo OA Aéyopev OTI TTOPIOTAVEL
16 SidoTnua - 2 Etd@v. ‘Opolws xpovikdv BidoTnua Tpo 3 ETGOV
(-3 &) mopioTaveran Umd ToU TUAMATOS OB’, Tfis evleics, E-
yovtos ( &wéAuTtov ) wiikos 3 povabwv.

"Eqw BUo &5oimdpor dvaywpolv &md To auTd onpeiov edbeias,
fotw 1o O, kai SievBuveovTan Em’ aUTRS &vTiBéToos, O pév els pé To-
XUTnTa X, 5 XA Tpos TAV BeTiknv @opdv, & B¢ mpds TNV dp-
VTIKAY Qopdv WE TaxUTnTa 4 YA, f| bév TaYUTNS TOU TPWTOV
fa TapioTaveTan UMO TOU Tpfjparos .. OA, foou pé 5 pova-
Bas prkous kai keipévou Emi ToU feTikoU  pépous Tiis eUBeias TGOV
TeTpnuévwy, f 8¢ TayUuTns TOU BeuTépou UTO TOU TUTHOTQS or,
&vriféTou opds TOU TIPWTOU Kai EXOVTOS LTKOS ( &moAUTwS Acu-
Bavopevov ) ioov Tpos 4 upovabas pTKOUS.

'Avédoya TapaTnpoUpey Si1& THY “TrapdoTaoiy &piBudov TS
Bepuokpaoias Gww i k&TW ToU pndevos eis To BepudpeTpov K.T.A.

Auvdpeba vd TOpAOTHOWHEY TOUS OYETIKOUS dpiBuols kai pé
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onueia Tiis elbeias TV dpBud. Tpdypan, &v Oplowuey 16 on-
peiov m.x. ©, &xpov ToU TurjuaTos aUriis OO &yovros ufijkos + 1,
ém mapioTaver ™y + 1, eUpioxouev, 811 T& onueia A, B, T,... To-
pioTdvouv Tous &pifpous + 2, + 3, + 4,.. t&v 1& A, B, T,... elvat
T& &xpa TGOV TunpdTwy OA, OB, Or,..., T&v émoiwy T& unkn elven
&vmioToiyws foa ué 4 2, + 3, + 4,...

‘Edv &k ToU O kad mwpds THv &vrifeTov Popav Tijs Tponyouué-
vns, THy & ToU O mpds x’, AdPwuey dpoiws To Tufiuax 00" pé pd-
kos ( &roAUTws AcuPavépevov ) wmés povébos, TO O TaPIOTAVEL
Tov — 1. Ko’ dvédoyov Tpémov elipiokouey T onueia A’, B, I',...
T& émoia TapioTévouy ToUs &pifuous — 2, — 3 W T 2

‘Ouoiws eUpiokopev 1O onueiov, T dtroiov TapioTavél fva KAc-
opaTikdv &pifudy, . TOV % Tpos ToUro AapPdvopev &mi Tis
eUBeias TGV &piBuddy Tufjua aUTiis pé pfikos foov Tpds TOV SobivTa
apifudy, m.y. icov ué —?L TH)S HovdBos prikous, kad mpds THY popav
Ox pev &mo 16 O, é&v & Sobeis &p1Buds elvon Betikds, Tpds Ty Ox’
Be &v elvan &pvmmixds. To pépos Ox Tfis evfeias x'x Aéyetan Bett-
xov pépog Tis eUbeios TV &piBpGY () AHmeubeia Ox) | 100 &
ovos f) Tiis elBelas TGOV TeTunuévwy kai & oUToU KelvTon TrdvTa
T& onueia, TG &moia TaploTavouy Tous GetikoUs &pifuols kal TO
undév. To O x" 7fis elBelos x'x Aéyeton dpvnrixdv uwépog (A fm-
eufeiac O x') kai &’ aUToU kelvron TrévTa T onueia, Ta Smoia
TAPIOTAVOUV ToUs &pvnTiKoUs &pifuols kai TO undév. ‘H gopa &k
ToU O wpds 1O x Adyetan OeTik, 1) 8¢ éx ToU O mpds TO x’ &pvnTik,
ékaoTn 8¢ onuelouTtar Pt Ev Bédos, Trapoaxeipevoy els v &vTioToiyov
NuevBeiav kabos eis T oy 1.

2. IXHMATIEMOX TQN APIOMQN EK THE OETIKHE MONAAOZ

§ 8. Aeyépefa 871: Ilag dnéAutog 7 Berinde dpiBuodg g
"ApBpnTiniis Sdvatar va yivy éx Tic povadog M €€ &vdg Tav
pepdv abtig Sid Tig Emavalidews adric g npoobetéou.

L ob B 1o 131 03 2%=1+1+%+-§-+%.
Ko®® Suotov Tpdmrov Bexopeba &1 :
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Mag &pvnrindg &pibpdg Svvatar va yivy éx Tijg dpvnTixig
povabog 7 € &vdg tdv pepdv adrijg S mig énavalfiews ad-
Thg (¢ mpocBetéou.

Olre Bexdueba m.X., 6T 6 —3 ylveran €k Tiis — 1, t&v ™y
¢mavar&Peopey Tpeis popds. ‘O —% T.X. YiveTou €k ToU —;- Tfis -1,
tav tmavaAdPopey alTd TEElS Popds.

"EoTtw &pvnTIKGS TIS &p1Buds, X 6—4, SoTis TOPIOTAVEL
dpunTikéy T péyeBos, T.x. TO O émi Tfis elfeiag x'x, uetpn v
UTo Tiis povdBos peTpRoEws, E0TW TS 00. Td éEoryduevov THS Me-

! / = e A ; - XL
Tpfioews Toaurns ToU O Umo Tiis OO mapioTavopey pe F5- = —4
Cox. 3).

"AMG TO O yivetan & ToU OO' (8nAadn éx ToU 00 &golU

&vrikaraoTadf o 1ol 00') kabos kai & dpiBuds — 4 & Tfis &p-

0o A g £ s@ri@iog
T VARTagin- ~f 0 QONGT MPTIGR LT

2y.-473

vnTikfis povédos — 1, Bix Tiis ¢ravalfyews aUTiis Téooapas popds.

*Ex ToUTou &8nyouuevor Gexdueba Oi:

Mag dpwntindg &pibpdg Sivartar va ylvy &mod v OGeTuhv
povada, d&v dAAGEwpev Td mpbonpov aldTiig xat Tadtny § pé-
pog Tavvg émavardfwpev bg mpooderéov.

OUrw Bexopeda, ém & — 7 yivetan & Tiis + 1, taw wpddTov A&~
Bwuev THY &vTifeTov oUrTiis —1 kad v EmaveddPwuev ETTA @oO-
pas s Tpoobetéov. ‘O — % yiveran &md Ty + 1, &w mpdTov AG-

Peopev T &vtifeTov avrriis — | kal 16 &yboov TaTns EravarapPw-
uev Tpis G TpoodeTiov.
'Aaxfioelg

16..Tés oxnuaTifeTan ixaoros T&v dpiBudy -5, —6, —10, =50 & Tijs Gp-
vnTikiis powdbos xal T & Ths Bemixiis ;
] 4

17. Niéds oynuaTifeton ExaoTos TOV dp1Budov -—3—-, * TR & Tifg
.dpvn'rm"ﬁs xal e Ex THS etnxﬁ§ povabos ;
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18. Tés oxnuorifeTan €k Tiis Beikfis povddos EkaoTos T@V dpifudy 0,4,
0,45, 0,385, 1,25 kal @ EkaoTos TéW dvrioTolywv dvmbéTwy alrddy ;

I". IPAZEEIZ ME ZXETIKOYZ APIOMOYZ
1. IPOZOEZIZ

§ 9. "Eotw, 6T €ls Eumopos ExépSioev &mrd THY gmixeipnoiv Tou
€vtos mds fpépas 15 000 Bpy. kod &AANY fuépay exepBioev 40 000 &py.

TMpogavéss éxépBioev &v SAep 55000 Spy. "Av TAPATTICWHEY
ToUs Sobévras &piBuovs &AyePBpikéds, fitor pt + 15000 BSpy. Kai
+ 40 000 8py., 8 koAoUuev &bporopua arrédv 6 ( 15 000 + 40 000 )
8px. = 55000 Bpy. "Av Exwuev SUo &AAous Suootiuous &pifpous
X —35 kai — 15, 6& xkoAoUuev &Bpoicua ToUTwy ToV apbuoy
— (354 15), fitor Tov — 50. ‘

"Ex ToUTwy 68nyolpevor SiSopev Tov EEfis opiopdv :

Kalobpev d0poiopa 800 dpochuwy oyetixdv GpBpdv, o
dbpotopa TdOV ATOAGTWY TGV Twv, wé mpdonpov Td npéonuov
T@V apbpdv.

*Eorw, &1 Eumropos piav fiuépav Elnmcdn &mod piav TWANoIY
50 000 Bpyx. ki évros Tiis aurris Nuépas Eképbioev &mrod ploav &AAN Y
moAnow 15000 Bpy. ‘Amd Tds SUo oautds TwAfoeis & Eumopos
élnuicobn (50000 — 15000 ) Bpx. *Hror &lnuicoén 35 000 Spx
"Av TapaoTficwuey ToUs Sofévtas &piBuolus dAyePpikéds, fiTor pé
—50000 8px. Thv {nuiav kai ué: + 15000 Spy. To képdos, B Ka-
AoUpev &Bpoiop& Twv TV dpiBudy — (50 000 — 15 000.) Spx. =
— 35000 8px. ‘Opoiws B& Aéycouev, 1 16 &bpoicua .. + 40 Kai
—30 elven 6 (+40—-30) = + 10. "Hror :

KaloUpev d0poiopa 5bo érepooipwy oxetixdv dpBudv, ™V
Swacpopav ( Tig puxpotépag dmd Thv peyadutépav ) Tdv dmoAv-
TwY TIRdY, pé mpdonuov Td tob dpiBped Tod ¥xovrog THv E-
YaAuvtépay &méAuvtov Tiphv. ,

"Av bbo &pibpol elvat dvriBeror, 1o &Bpoiopd Twv elvar Td
pndév.

M.x. 10 &bpoiopa Tév — 40 kai + 40 elven 16 0.

"EoTw, 6T Exouev Tous &piBuous Tr.x. + 24 xai 0. *Emeidh
&mwdAvTos Tiun ToU 0 elvan 0, émréron 871 16 &dpoioua + 244-0=+424,
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16 —6+0=—6, Td &Bpoiopa T&V 0 kai — 25 looUron pé —25 K.T.A.
"Hrot :

To &0poiopa dvo 4plBpdv, éx TdOV dmoiwv & elg elvar pndév,
loobtaL e tov dAdov éx v 8bo dpBpdv.

‘H mrp&€is, wé THy dmolav elpiokouev TO &polopa dUo fi xai
TEPIOTOTEPWY OXETIKGY &piBudv, AéyeTan mpéabesig, ounPohileTa
5¢ &mws kad eis THY "ApiBunTikny pé TO + (oUv 7| xai ) TiBépevov
peTafU TV dpiBuddy, of émoiol Aéyovral mpooBetéol.

A& va &mogeUyetan ) oUyxuols petafu ToU oupPorou +
Tfis Tpoodioews kod ToU Tpobhuou + f — T&V TpoobeTéwy &pi-
Bucdy, ouvnBuws TileTon & &p1Buds wEé TO TPOOTUOY TOU év TrapeviE-
o1, oUTw St pgavileTan ExaoTos ApiBUos LE TO TPOTTHOV ToU GO
&v &hov. Kot T& dvwTépw Exopev !

(+5) + (+3)= (+8)=+8=8, (—6) +(+10) = (+4)=+4=4,
(-8)+0=(-8)=-8
(+8)+ (-9) = (-1)==1, (+D+0=(+N=+7=7,
0+ (-9)=(-9)=-9.

Ex TV &voTépw Emeton 871, @v o xai B mapiotdvouv Svo
ayetinodg apibpovs, 0d Exwpev atp = Pto

AibTi elg ToUs &vwTépw Opiopous oubeis neploplcuog TifeToxt
mroios &k T&V SUo TrpoofeTéwy B TeB| TpdaTos, TO BE &bporcua i 1
Siagopd T@V &TOAUTWV TIUGY Twy Bev ¢EopTaTON &TMO TNV CEIPAV
fi &mwo Thv Béow TGV dpibudov.

Kord Tatra, 16 v& mpooTedf &piBuos m.y. P els Tov a, dnAa-
87 v eUpedj TO at-P, elvan TO o pE TO v& TrpooTeli) & o els Tov
B, fitor pt TO v& eVpebf) TO &Bporopa P+

10. AoBévtwv meplogotépwy TV dVo oyeTivwv dpBpdy,
n.X. TV a,B,Y,8 ®.T.A. xadobpev dpoiopa TolTWY xai mapi-
otdvopev pé¢ a+B4y+5, Tov &pibuov Tov dmoiov ebpionouev,
v ebpwpev o dpotopa TV o xal B, €lg To éEayopevov mpoabe-
cwiev ToV Y, €lg T véov EEaydpevoy npocBéowpev Tov & ».T.A.

Snpeicovopev ¢ (ot P ) TO elpioxdpevoy &Bpoigua TGV « kal
B, fitor Bétopev a+-P= (a+Pp).

Otrras Exouev a+pB+y = (a+P)+Y-

Mapiotévopey pé (a+ P+ y) T evproxdpevov &bpoiopa TV
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a, B, Y fitor Bétopev a+-P+y = (a+PB+y) A xai
(a+-P+y) = a+P+y xai éxopev
atPy+8= (a+B)+y+8 = [ (at+P)+y ]4+8= (at+P-+y-~L5).
Obrw Aoimov  Exopev  a+PB+y=(a+B)+y=(a+B+Yy).
a+P+y+8 = (at+Pp+y)+8 = («+P+y+8).
a+P+y+8+e= (a+P+y+8)+e= (a+P+y+5+¢).
Katd T& dverTépw Exouev kai (a+B)+y=a+B+y KT.A.
M. x. (D (F5)y=+2=2,
(B (+5)+H(FT) = (+2)+(+7) = +9 =9,
&pax kad (=3)+ )+ (+ 1)+ (+1) = (+9)+(+1) = 10.

[agarigno. "Otav of &i& THv Tpdodeciv Opildusvol &pi-
Buol B¢v Bibcovran pé ypdupaTta, Sid v onuelowuey TO &Bpoloud
Twv, Sexopeda mpds elkohiay vd ypdywpey alTous kaTd oelpdy ToV
fva peTd TOV &AAov kad EkaoTov pE TO TPOCTHOY Tov, TapaAei-
TovTes TO oUpBolov Tiis TpooBioews. OUres T, GUTi va Exeopev
T8 (+4)+ (+ 1)+ (=6)+ (~T)+(+1).

Yp&pouev 1O +4+7—6 T+ 1 xai eUpiokopev
+44+7-6 -741= 11-6-T+ 1= 4+5-7+1=—2+4+1=—1

‘Ouolws, &vri .. ToU (—4)+ (+ —g—) + (_%) + (=2), yp&-

2 4 HaE Gy
popev — 4 + ?——9-—2 kai eUpiokopev —4+% ~—;— -2 =
D o W A 038 3 20 ey 0 o 7
_3§—3“2_-—§—"§_2"_9—§—2—_3"__9'”‘“33*55

"Aoxfioeig xai npoPAfpata

‘Ouas mpaTn. 19. N& elpeboliv & &Bpoicpara :
&) 54(+3) B) (+7)+(+1.4) ¥) (+4)+<+6>+<+8)'
D 5+ 3) 0134 (535) e o (ag) ¢ (0
) O+ 6 ™) 10+ (8) 8 0+ (-35)+ (=

)
)
)

m[~u|-—a|

N (30 (2) ) 45+ 53 8 D+ 5+ (+8)+( -3
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‘Opds Sevutépa. 20. N& elpebolv T& Efaydpeva :
1 1 1

§) —3-546-7-8  ¢) —3+5 % AL d T N AT —;- -8 % -9

') —3,5474-8,5+6 % - % n) — —;— 4= ~—15- - % + % —0,25+3,7.

‘Opéds TpiTn. 21, KepbiZer mis 234 000 Spy., Emerra Xdver 216 400 Bpy.
KepbiZer wéhv 215 700 Bpy. kol xéver éx véou 112 000 Bpy. Mpdwyare Tous Bobévras
dpifuous dhyePpixdds kod elpete &v ixépdioey f Exooe TeEAKES kol Tréoov.

22. *Epmopos aUfdver T dvepynTikdéy Tou kara 128 000 Spy., T 5¢ TobnTi-
xdv kot 312 400 Spy. Mpéyote Tous Bobévras dpiBuols &hyePpixdds. kal ebpete
mrolay peTaPoriv TaBaiver TO kepdAacudy Tou.

23. Sohpa Gepucvty &md 0° EAaPe Bepuokpaciav 17,6% “Emerta byUybn xoatd
19,10 kol TéAos Beppddn kard 3,10 Mpdyorre TOUS Sobtvras &pifuous &AyePpr-
G Kol elpeTe &v nUERBN A AAaTTON TEAKGS ) &p)iKkf) Tou Beppokpacia kal To-
oov.

24. “Epmopos Exer eis 1o Tapeiov Tou 250 000 Spy. "Ogeiher pév els Srapopous
174 500 Bpy., 136 000 Bpy., kai 19450 &py., ToU dgeidouv 5t 34 000 Bpy., xal 14
500 Spy. kal 29 000 Spx. Mp&yare Tous dodévras dpiBuols GAyePpixids kal eUpete
76 &Bporoua Twv. Ti Toody 8& ToU peivn, &v elompdtn kal TANpdOT) T& dpeiddpeva;

25. “Epmopos elyev 180000 8Spy. kal &mAfipwoev 120 000 8py., elotmwpatey
74 000 Bpy., EmAfipwoe 14 800 Bpy. xal elotmpate 39 400 Spy. Mpdyorre Tols Bo-
Btvras &piBuoUs ENyePpikéds kol eUpeTe TO &GBporopd Toov. Ti Toody ToU Epevev T
moéony {nuiav Exe ;

26. Kintodv dvexdpnoey &md &v onueiov O opopérns ebfeias kal Sijvuoey
i’ auTiis Sikotnua +58,4 p., Emerta &md v ko adrhv —19,3 u. &ml T
evBelas, &’ kel +23,7 p. kal wéAw &nd ThHy TeAeuTaiav Btov —95,8 p. whvToTE
tml Tiijs edfeios. Tlola elvan 1 &rréoTaots Tiis TeheuTalas Béoeds Tou &md 10 O

I. IAIOTHTEZ THZ TTPOZOEZEQZ

§ 11. To dBpowopa oYETIXDY dpiBuiov S&v petaPdiierar,
av &aybi ¥ Béoig TV mpocBetéwv.

*Eotw TO &Bpoiopa THY oxeTikGv &piBudv o, B, v, 5,
"Exouev : a+Pp+y+8= (a+P)+y+8=(a+p+¥)+8. "ANN elven
a+p = p+a, dpa kad (a+P)=(B-+o)=p+a. ‘Emopéveos a+P+y+8
=(a+Pp)+y+58 = (P+)+y+8= (B+oaty)+8=P+aty+d.

‘Opolws Exopev :
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a+P+y+8 = (P+a+y)+8==5+(P+at+y) =8+P+y+a.
Ex Tdv &vwTépw EmeTon 8Ti:

Eig 16 d0poiopa oyetindv dplBpdv duvapeda va dvrixarta-
oThowpey Tivag ¢§ adtdv we 1o dbpotond Twv, xai dvrioTpbpuwg.

AidT, &v BéAwpey TTY. V& ExwuEY

_ a+P+y+8+e=(at+y+e)+p+5
TapatnpoUuey, &T1 Suvdpsbo va Béowpev
a+PB+y+8+e=at+y+e+P+8= (a+y+e)+pP+8. “Qore:

Té dBpoiopa TV oxeTixdv dplBpdv ExeL vag adrag i816mn-
Tag pe to dbpolopa TdV &pBpdv Tig ‘AplBunTinig, Htol ioyver
6 vépog Tig dAdayiig Tiv Béoewv TV mpooBetéwv xal THg &v-
TIXATACTACEWS pepixddv €E adtdv wé to dbpoiopd Twv.

"Ex Tév Trponyouptvwy Emeton fmions 8T :

Ak vd mpooBéowpev mepiogotépoug T@V SVo Py SpooH-
povg Gpibpodg Suvdpeba vd mpoohéswpev ywplotd ToLg ¥xov-
Tag Td mpdonuov 4, YwpeloTd Tolvg Exovrag 16 —, olTw 8¢ mpo-
xUmTouy 800 Erepbonpor dpiBpol, Todg dnoioug mpoabétopey, g
Gvwtépw xal vo dBpoiopa Todtwy maplotdver xal 6 EBpoiopa
T@v dobBévrwyv dplbpdv.

Kata talra, Sk 1o &Bpoopa T .
=30 (L2 (F-3)4 (=) -H{1-6)
f| ik 10 foov Tou —3-5+2+43-746 Exouev:

=3-5-7T=-15, +24346=11 «xai Téos —154+11 =—4,
fiTor : ~3=54-243—-1+6=+4
A (3)+(5)+(+2+ (+ )+ )+ (+6) = (4) = —4.

‘Opolws S1x 10 &Bpoiopa ..

+ D+ (5 +0+(— )+ (+6)
A 8id 16 foov ToOU 4_5+0__;+5 EXOuEY :

4-5+0-4 +6 =440+6-5— 5 = 10-5 :

‘Ouolws Eyouev .x.

=4

u-|-h

Katd v éktéheov Tiis pdfecos olrriys Stv elvon dvaykn vé& ypd-
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pwuev YwploTd SAous ToUs évBiopéoous BeTikous kal SAous Tous
&pvnTikoUs TrpoobeTéous, dAAG oxnuaTifopev kat’ eUfeiav T pepikd
&bpolopara TéV BeTikédv Kad dpynTIKGY Kai dioAoubies TO TeAkdY
&Opoiopa ToUTwv . ¥ +34+0-1-241-6+4+4=8 —9=-1,
2146 -+ 45-1 _2=13-35 =97

’Emions (&v edxoAuviopeba ) edplokopev TO Eforyduevov mrpoo-
Bégews oyeTik@dv &piBpdv, Tpoobétovres els TOV TpPdTOV TrPOC-
Betéov TOV Belrrepov, els TO Eforydpevov ToOv TpiTov K.T.A. kal ypa-
gopev TO TeAikdV &bpolopa Xwpls v& yphywuev T évBidpeoa ( pe-
pika E§orydueva ).

My. 81« 1 3—54+6—7+2—1 Myopev + 3—51icov —2
( xwpis v& TO ypbywuev ), dxohoUBws Afyouev —2+6 foov + 4
( xwpls v& TO ypdyoopev ) kal év ouvexelq Aéyouev + 4—7 Toov
— 3+ &xoloUBuws Afyopev — 3 + 2 fogov — 1, dxoAolbws — 1 — 1 foov
— 2. "Apa, Méyouev, TO InToUpevov &Bpoiopa elvan — 2.

Il. TEQMETPIKH ATEIKONIZIZ A©POIZMATOZ

§ 12. Auvépsba va dmeikovioowpev yewpeTpikdds THY Tpdo-
Beotv TV oxeTik®dY &p1Buddv &l ToU &fovos TGV TeTunMévwy. Ak
v& TapacThowuey .. T &powopa —8 + (+ 3 ), &vaywpoU-
pev &md 1O onueiov fotw A, TO Omoiov TapioTaver Tov — 8 Emi
10U &Eovos kol TpoywpolUpey Tpos T& Befid alrrol kar& + 3 po-
vébas prikous. To olrws eUploxduevov onueiov, Eotw B, TapioTave
10 &Bpoopa —8+ (+3)=-5 (ox. 4).

A g _—8 *«3 =.'5. 7 -4 -08‘=4
X .8 B r 0,01 £ 253, [ VI

Zx. 4

Ak v& elpwpev TO onueiov, TO dmolov TaploTdver T.X. TO
&Bporopa —4 +(+ 8), &voywpoluey &md Td onueiov Tol &fo-
vos, TO émroiov TapioTdvel Tov — 4, EoTtw TO I, kad TpoyxwpoUpey
Tpds T& Sefik alrroU ward dkTd povédas ufjkous, &te ebpioxopev
& onueiov, foTw A, TapioTdvov TO —4 -+ 8 = + 4.
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"Aoexmnoig
27. EUpete T& katwTépw Eaydueva kaTtd TOV ouvTwpdTepov TpoTov kal
&rreikovicaTe aUTd :
o) =34 5-8-7-11-154+ 6+ 0-3  B') 16—53 + 47-5—6—

y)_%+u§—%u5~7—2+1—w 8') —13,5+ 17,18 — 5,6 — 7,8 —15

sj-%+é«5%—%$£

1 2
gyl

2. APAIPEZIZ

§ 13. "Eortwoav m.x. BUo oxetikol &pifpol + 7 wkai — 5.
ZxnuaTifouev 10 &bpoioua (+7)+(45), TO émoiov eUpiokeTan,
&v els Tov (+ 7) mpoobéowuev TOv (+ 5), &vTileTov ToU (=5 ).
"Av els 16 dBpoiocua altd (4 7 )+ ( + 5 ) wpoobéowuey TOV BeUTe-
pov & T®vV Bobévrwv dpiBudv, Tov — 5, B& elpcouev

(+T)+(+5)+(=5)=(+7)
fitor TOV TpddTov &p1fuoY éx TGV Bobévtwv. *Ev yével :

AoBévtwy 8bo oyeTixdv &piBudv, Omdpyel elg Tpitog oye-
Tindg dp1bpdg, 6 dmoiog mpooTIBELevog elg TV Eva TOY SoBévtwy,
bideL Tov dAdov.

Mpdoypomy, &v o, P elvon 0o Sobévtes oxeTikol &pibuol kad Bé-
Awpev va elpwpev dpiBudy, & otroiog TpooTiBéuevos s TOV P LY.
va 8idn d&fpoiopa TOV a, oxnuaTtilopev 16 &Bpowoua a -+ (—P)
&mo Tov Tp@ToV kad TOV &vTiBeTov ToU Seutépou P, Tév —P. Ta-
patnpoUuey Twpa, 611 altds & &piBuds o + (—B) elvan & InTol-
uevos. A1, &v aiTds TpooTedd eis Tov B, B EY eV
B+t (—B) = at-(—P)+(+B) =, Emedh elvor (B (—B)=0.

MopatnpnTéoy 811 :

AobBévrtog oiloudrimote oyetixod &pBpod, Lmapyer elg xai
uévov Gapibpdg, 6 dmoiog, mpooTiBépevog eig Tov SoBévra, Sibel
&Bpotopa Tov 181ov. ‘0 dpBpdg adtog elval 1o 0.

TMpdryparry, éxouev ™). o+ 0 =a, P+ 0 =P k.TA. A& ToU-
To Aéyopev OTI:

To pndév elvar & apiBuédg, & émoiog, mpootTiBépevog elg oi-
ovbvimote dAlov, Siber d0poropa TOV dAdAov.
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§ 14. KahoDpev Siapopdv oyetixod d&pifpod B &md dA-
Aov a, Tov dpibudy, & dmoiog, mpoaTiBépevog elg Tov B, Bider
&0polopa TOV a.

‘0. &piBuds oirrds, kaTd T& dvwTépw, elvat 6 a+ (—B) = o—PB.

“Qore 1 Siagopd ToU P &mwd Tév a elvan o —P. 'Ex TOoUTWY
TapaTnpoUuey OTL:

‘H Suapopd a peiov B edploxerar, dv eig Tov a mposbéow-
pev tév avribetov Tob PB.

‘H mpafis, ué Thv omoiav gUpiokopev THY Blaopdv oYeTIKOU
&piBuol B &md &AAov «, koeiTon dpaipesig 6 o KoAelTal peww~
téog, & P aepaperéog, TO Bt oUuPorov THs Gpaipéoews elvan 1O
— (TAMy ), Tifépevov petafU ToU o kai P, fiTol ypagouev o — B

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

2 1 = 1 & 1 2 5
3)-(+8)=-(-3)+(-8)=(=8)+(-2)=(-%)=--%
0—(=T)= 0+ (+7)= (+7) =+7 =T, 0~(+5)=0+(-5)=(-5)=-5.

§ 15. [Taoatijpnces. ‘H Sragopd &pifuol Twos .x. &mwd TO
0 looUrtar pé 0 —a = —a, fitor ué TOv &vribetov ToU a. "Apa:

Evd elg Thv "Apifunrtudv #) doalpesis dpibuolb Tivog Sia-
@épou Tob 0. m.x. Tod 3 &nd 7o 0, elvar &bbvavog, peé THv xen-
ciponoinoy TV dpwTixdv &piBpdv # doalpeois adt xal né-
oa Spola elvar Suvati.

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

§ 16. Al iBidtnTes TiiS &pauptoews &piBuddv Tiis *Ap1BunTikiis
dAnBevouv kai B1& TNV doadpeotv oyxeTikGV &piBudv, &modeikviov-
Tou B8 eUKOAwWS.

*Aoxfoerg xai tpofAfjparta

‘Opds wpwTn. 28. N& eipebolv al Srapopal :
o) 8—(—4) P)—18—~(+19) y)-14—-(=7) &) 09-(-913)
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6 3 3
n') Aeiare, 6T elven a—P= (a+y)—(P+ ¥).
‘Opas devTépa. 29. EUpere T& Efaydpsva TGV kéTwd mphewv :

&) 120419-(-18) P) 11—+ (+8) ¥)=5 5 + (=64 )~ (- =)

4 5

8") Acifare, 6T elvan a—P= (a—y)—(B—-Y).

30. Ebpete T& 2faydpeva TévV k&Twh mphewv :
&')2-7 pH)8-10 y)15-22 &) 15-230 ¢) 1,25-9,65
at') Aeifare, dm1 elvan o—(P+y) = (a—P)—y.

‘Opds TpiTn. 31. AUtave Tis TO EvepynTikdv Tou kol EAaTTdovel TO Tra-
OnTikov Tou kore 1 564,20 Spyx. Tiva petaPoAfiv mabaiver ) meplovoia Tou ;

32. ’EAaTTvel Tis TO fvepynTikév Tou katd 154843 Spy. kal aUfdver T
TrafnTikéy Tou katd 162 384,70 8py. TMoiav petaPorfv wabaiver ) Teprovoia Tou ;

33. Avaywpel Tis &k Tivos dpioptvou onupeiou A. BaBiler &’ elBeias &80U
238 pérpa pds T Befid kal ¢B&ver els T6 onueiov B. TTdoa pérpa Trpémel va Po-
Sion & ToU B mpds T& dproTepd Eml Tiis altfis elbelas, Sik v ¢fkon els 1O on-
uefov I, &méyov &md ToU A 4846 uérpa:

34. Xéver mig 15 016,3 8py. Téoa mpémer vé kepdion &1 vé Exn 8 958 ,65 Spy.
TeprogoTipas TV Sowv elyev &pyIkés ;

€) 2,25 — (- 1,65) o) B2 ~(-3 ‘_) ) 9_},_ _(_7L)

I. AATEBPIKA ABPOIZMATA

§ 17. "Eorw 16 (4+5)—(43)—(—4). Aix v& eUpoopev oUTd &pkel
&mwd 10 (+5) va doaupéowpev 10 (+3), &Te eupioxopev (+2).
Ao T E§ayduevov ToUTo (+2) va dpanpéowpev TO (—4) kal eU-
ploxopev (+2) — (—4) = (+2)+(+4) = +6.

‘H &vwTépw Exppaois kol &AAon Tapdpolan Aéyovtan dAye-
Bpwxd &bpolopara. "Htol:

*AdyePpxdv &bpoiopa Aéyetar pia dxoloubia npoabécewv
wal dpapéoewy, al dmoiat onpeiwvovrar énl oyetidv &p1d-
pov. :
§ 18. "Eotw 16 dAyePpicov &bpoiopa a—(4P)+(—y)—(-5)
O& Bel€wpev, 611 ToUTo looUtan ugé a+(—B)+(=y)+(+38)

ArdT1

A Ty elpeoiv ToU A& THy edpeorv ToU

a—(+P)+(=r)—(-%) a+(—B)+(=y)+(+8)
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1) ’Amd 16 a 8& &poipé- 1) Eis 10 o 8& mwpooBéowpev
cwpev 16 (+ P )- 16 (— P) SAA& ToUTo elvan TO T
ui TO v& dpauptowpEv Ao TO A
6 (+PB) (ko TOV dpropov Tiis

APOPECERS ).

2 ) Eis 16 &faryduevov, TO 2) Eis 1o #Eoryduevov, TO 6-
&moiov B eUpedij, B& Tpogé- Toiov B eUpeli) fa TrpooBicwopey
owpev 10 (—Y)- T (—Y).

3) 'Amd TO véov EEory Gue- 3 ) Eis 10 véov EEcrydpevov B
vov 8& &oaipéocopev 1O (—8) TpocBéowpey TO (+8)" &AA& ToUTO

elvon TO aUTO pE TO V& GQIIpETW-
pev &md TO Efaryduevov TO (-3).
‘Etropévess elvan : a—(+P)+ (—y)—(-B8) = a+(—B)+ (—y)+ (+5).

“Hroi, Ev &AyePpicdv &dpoiopa SUvaTan v& TpaT) gls &\ho
{cov Tou &Bpotopa oXETIKGV &piBpdy, K avTioTpopws. T1.X.

ot (=B)+ (+Y)+ (=8) = o= (+B)+ (+¥)~(4-).

’Ex TouTwv TapaTnpoluev 6T :

“Otav €ig GAyePpixdv dbpoiopa &piBudg Tig Exn mpd ad-
to0 To + ToTE 6 &pIBudg adtdg mpoatiBetar, Eved Brav &xqn wpod
adTod To — Tote T &epaipeitar & &piBpog adTog 7 mpooTife-
Tat 6 &vtibBetog Tou.

Ex TV dveTépw 6Bnyouusvol Sexoueda O, &v o elvon &pi-
Buds Tig (Bidpopos ToU 0), TO +a TaAPIOTAVE! TOV a, Vg TO — o Tra-
pioTével Tov &vtifeTov ToU a. OUTwS gyouev: +(+5)=+5.

—(4+ T =-T, +(-3)=-3, ~(-6)=6.

‘H &vwrépw ouvdfixn Suvarar v& ékgpacdi kai s e€fs :

Avo Siaboyixd cduPora eig dAyePpixdv &0poropa éx Tv+
xal —, SVvavrar va dvrixatactadobv pe &v povov, To + pév,
dv t& 8vo Saboyixd ovpBora elvar Td adtd, pé o — 8¢, av Ta
Siaboyixd cOpPora Sév elvar ta adTd.

“Hrtor: 1) "Av T& BiaBoxika oUppora ( &ls & ysBpikov &Bpor-
opa ) elven pé v geipav + +, fd &vrikaTooTaBoly pE -,

2 ) "Av T& Biaboyikd aUppora ( els dhyeppixody &Bpoiopa ) el-
vau pé THY oelpav — —, & &vrikaTaoToboUv pi -+.

3) "Av T& SiaBoyikd oupPora (el &hyeppikov &Bpoiopa ) el-
von pd THY oelpdv + —, B& dvrikaraoTadouv Pt —, Kai
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4) "Av T& Siadoyikd oUuPoha ( els dAyePpikov &Bpoioua ) el-
van e THY oeipdy — 4, & dvtikaraoTaboly pi —.

OUtws Exopev (+3)—(—6)+ (~8)—(+T)—(~1)=

(+3)+(+6)+ (-8)+ (=) + (+1)=34-6—8-7+1=10-15=—5

§ 19. KohoUuev 8poug dAyePpikol &bpolouaTos Tols &p1Bpous,
ol émoiol TO &moteAolv, EkaoTos THV Smolwy Exel TO Tpdonuéy
TOU + 1] —.

Olrws els 16 dAyePpikdv &Bpoiopa a—P+y—5—¢ ol Spol Tou
elvar o, —B, y, -8, —e. Kard Toira.

Ilav dAyePpixdv &Bporopa elvar ddpoiopa TdV dpwv Tou.
M. 70 (+5)~(=4)+(+ = )~(~8) elven &fporoua v (+5),
~4,(+ %), —(-8), firor @V +5, +4, +4, +8, ko Bopev

A+ (+ 5) ~(8) = 5+4+ 2 48=174+ L =17 L.

Zvupwves pé Tds 1816TNTas Si1d ToUs TpoofeTéous wds mTpoo-
Otoecos oxeTIKGDY &p1Budy, Exopey éTi:

Eig dAyePpuxodv d0poropa Suvdpeda va dAAGEwpey ™Hy Béay
T@V Spwv Tou. T1.y. elven o—P+y—84e—n=e—P+y-n+a-8.

Eig dAyeBpixov dbporopa Suvapeda va dvtixataonicwpey
pepixoLg 3poug Tou pé To dbpolopd Twv, xal dvrtiotpépwg, Su-
vapeba eig dAyePpixdv &bpolopa va dvrixataotiowpev Eva Spov
pe to dbporopa EAAwv, T@V dmolwy abrtdg elvar d0poropa.

"Hron :

"Toyber xal 8" &AyePpudv &Bpotopa & vépog The GAdayiig
Tis Béocews ThV mpooberéwy xal g AVTIXATACTACEWG TPOC
fetéwv S1x Tod dBpoiopatéc Twv.

X =(=5)+ (=T)—(+4)=5-7—4=(5~7)—4=—2—4=—6,
10—(+7)+ (=3)=(T+3)—(+7)+ (-3)=743—-7-3=10-10=0.

"AgoU dhyeBpixdy &bpoioua SuvaTon v Tpami) els &GAAo iocov
Tou &Bpoioua oxETIKGY &pIBUGY kol &vTioTpdews, EmeTan ST

A va mpooBéowpev dAyePpixdv dBpoiopa el oxeTindy
GpiBpdv, dpxel va mpooBéowpev elg Tov oyetinov apllpdv tolg
8poug 1ol &bpolopatog, Exactov dnwg elvar elg 1o dbpoiopa
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M. x. o + (B—y+8&—€) = atp—y+5—=.

Atk vé& mpocdéowpev SoBévta dhyePpina &bBpoiopata, dpxel
va oynpaticwpev &v dAyePpixov dBpoiopa pe dpoug Toug THOV
SoBévtwy &BpolopdTwy xai Eéxactov dmwg elvar eig To Sodév
4Bpolopa, €ig Td Omoiov ULmdApyeL.

M. x. (a+B—y+8)+ (—e+{-n) = a+P—y+ 8-+ .

§ 20. "Otav elg SoBév dryePpixdv dbpoiopa GANGEwpey T
mpoonpa TOV dpwv ToU, npoximTEL GAyePpixov dOpolopa avri-
fetov Tob S00évtog ( HTor To EEaydpevév Touv Ba elvar dpiBpog
&vtiBerog Tob EEayopévou dpiBp.od éx Tob S0Bévtog abpoiopatog).

AdTi, S1&x v eUpoopev TO E§arydpevov ToU Sobévtos GAyePpikol
&bpoloparos, 8& eUpwypev 16 &Bpolopa TV BeTikddv Spwv Tov,
totw 8¢ 7 &mwoAuTos Tipf ToUTou A. "Emata 0& eUpwpev TO dabipot-
opa TGV &pynTiKGY Spwv TOV, kol foTw 1) &MOAUTOS TiPN TOUTOU
B. "Av wév elvon A peyorirepov TolU B, 1O Bobiv &bpoioua igoUran
pé +(A—B). "Av 8t elvan 10 A wixpdTepov Tol B, 10 Sobév GBpor-
ouax fooUran pué —(B—A).

*Av elvon A = B, TéTe 1O Sobiv &Bporopa elvan foov pe 0.

"Otav SAA&Ewpev TO ofjua éxdoTou Spou ToU Sobévros -
yePpikoU &Bpofoparos, of Betikol Spoi 8& yivouv &punTikoi kai ol
dpvnTikol 8& yivouv Bemikoi. Eis 10 véov aito &poioug, ™ &
fpoiopa TGV BeTik@dy Spowv Tou B Exn &méAuTtoy Tipfv B, 16 B
Tév &punTIKGY Spwv auTol B& Exn &mwéAuTov TNV A.

"Av Aorrrdv elvon & A peycUTepos ToU B, T éfaryduevov (1ol
véou &BpoiopeTos ) 8& ioolran pé — (A—B), &v & 10 A elvan w-
kpSTepov ToU B, TO &v Adyw &Bpoioua ioolton pe + (B—A), av
8¢ elvan A = B, T &Bpoiopa iooUran pe 0.

Maporrnpotuey Aortrdy 811, kol kaTd Tas dlo TEPITTWOES T
E€cryduevoy ToU &1’ &AAayfis ToU TpocTiHOU TEV Spwv TrPOKUTITOV-
Tos &Bpoiopartos elvan &uTibeTov TOU ¢Earyouévou ToU Sobivros &-
BpoiouaTos, Stav 8¢ A = B, &xopev éfayouevov 0, TO omoiov Exel
&vrifeTov T 0.

§ 21. Ak va dpaipéowpev alyeBpixodv &Opoicpa amd oy E-
Tixéy apBudv, Gpxel va mpooBéowpev elg TOV Gptbudv Tovg

Wnepromotr|Onke amé To lvotirouto EknmaibeuTikng Mohmkrig



28

8poug Tob dbpoiopatos xal xabéva pé HAdaypévov o mpbonuov.
Tl. . &xopev —a—(P—y+8) = —a—P-+y—S5.
At (kaT& TOV Opioudv Tiis dpoupéoews ) dpkel v TpooHé-
owpev els TO —a TO &vTiBeTov TOU P—y+8, TO dmoiov elvan, ds &veo-
Tépw eidopev, TO —P+y—8.

§ 22. ’Eviote mopodeiTopey TopévBeoiy, évtods TS dmoias U-
wapyer &dpoiopa &piBudy, kad &v pév Tpd aUTfs Umdpyn TO +,
Yp&pouev ToUs Spous ToU dBpoiouctos EkaoTov pé TO PO Aol
ofiua, &v 8¢ wpd aUTiis Umdpxn TO —, TéTE ypdgopev Tous Spous
ToU &bpoiouaTos, &AN’ EkaoTov pé &vtifeTov ToU PO aUTOU TTpOCTT)-
povu. Tl.y. éxopev :

+G-5+6-7)=35+6-7,  (—a—P+y-8)=—ap+y-5.
—(3-5+6-7) = —3+5-6+7, —(—o—B+y—8)=a+Pp—y+5.

‘AvTtioTédpws. ’Eviote eis dAyePpixov &bpoloua Y PaPOpEY
ToUs Spous Tou évtds mapevBioews (T dykudéwv [ 1), kai &v pév
mpd aUTiis Bfocwpev TO 4, EkaoTos 8pos EvTds aUTis & Eyn TO
Tpdonuoy, TO dmolov Exel kai &ls TO Sobiv &Bpoiopa, &v Bt Bioco-
HEV PO aUTHis TO —, EkaoTos TGV EvTds aUTiis Opoov B Exn TO &vTi-
Getov éxeivou, 1O omroiov Exal TO Sobtv &bpoiopa.

TT. . &xopev ~3+45-7-8+15—6 = —34+5-7+4 (—8+15-6)

—3+4+5-7-8+415-6 = —3+5-7—(8-15+6)
o+P—y 45— = o+ P+ (—y+5—¢).
a+P—y+8—¢ = a+P—(y—5+¢).

Il. FEQMETPIKH ATIEIKONIZIZ AIA®OPAZ IXETIKQN APIOMQN
"H KAl AATEBPIKOY AGPOIZMATOZ

§ 23. Auvdueba va dmeikoviowpey yewpeTpIKESs THY Gpaipe-
o TV oXETIKGOY &piBuddy émi Tiis elfeias TV &p1Budy ds #E -

"EoTw, 611 Exouev v Siagopay —4—(+5)=—-4—-5=_9,
EUpiokouev T6 onueiov, 1o dmoiov TapIoTAVEl TOV — 4, foTw TO
A, &l Tiis eVBeias TGOV &p1BUGY kai Tpoywpoluey aUTiis &pi-
otepd aUtol kT 5 povédas, STe eUplokopev, EoTw TO onueiov B,
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Td &moloy mopioTdver Thy Siagopdy —4 —(+5)=-9 (ox. 3). LAix
v& TrapacThowuey THY Siagopdv Y. —7—(—4) = —7+4=—3, mpo-
yxwpolUuev &k ToU onpelov, fotw A, #ml Tiis elbelas TGV &p1Bpddy,
T &moiov TapioTavel TOV —7 kot Téooopas povédas Tpos Ta Be-
Ei& avrrolU &mi Tfs eUbelas kai eUpiokopev onueiov, Eortw I, Tapi-
otévov THv Siagopdy —3.

B + -7 -4 r 13 i 4
X' _4. (+5):-9 AT Tel=aBl0 18 Mo Bnedhld B, X

2y. 5

Kat’ &vdhoyov Tpdmrov épyaldpeda Sid va TapoaoThowuey &A-
yeppikov &Bpoiopa émi Tiis ebbeias TV &piBudov.

Aoxfioerg

35. EOpete Ta ki Eaydpeva kal TapacTioaTe alTa YEWUETPIKES,

@y g8 gigarsdy il B) -3-25 +4-8-T—¢
¥) 4+5-8)+G27+4) 8 (- 5+5-4)+ (5 -5 +5-8)
a’)(3-—5—6-7—12— —3)—(2-—6-&-4——;—)01') —(3—;——4—6)+7_(3 e TR LY

36. Els 16 3 —5— 4+ 7— 8—-1—15 BéoaTe pdvov Tous Spovs TpiToy, méuTrTov Kal
fxtov dvtds TrapevBboews KaTaAAAWS, @oTe Tpod aUThs v& TeBf TO 4 kol EmeaiTa
pd Tiis &AAns mapeybéoews TO —. ‘

37. Els 16 &Bpoiocpa — 6 —;— +7-=12-7+45- %- BtoaTe povov ToUs O-

pous TrpdTov, TpiTov Kkal TeAcuTodov kaToAAfjAws EvTds TopevBicews, doTe TP
alsriis ve TeBf TO —, kai Emerta wpd Tis &AAng Tapeviioews va Tebf| TO +-.

3. TOAAANIAAZIAZMOZ

§ 24. NloAdanAaoiaopds oyetinod &piBpod a éni dAdov B
Aéyetar # mpakig, pe v dmolav oxnpavilerar éx Tod a Tpitos
&p1Bpde, dnwg & P Sdvatar va exnpaticdi éx Tig BeTixiig pova-
Sog xal tdv pepdv adTig.

Ol Bobtvres &piBpoi Aéyovron mapdyovres (O o moAdamAa-
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clagtéog Kai & P moAAamAaciaathg). ‘O TpokUTTwy &p1fuds &k
ToU ToAamAaoiacpol AéyeTal yivopevov, TO Bt aUuPorov Tiig
mp&fews elvan TO - ff TO X ((émi ), TBépevov peTal TV Tapaydv-
Ty, OUtws & ToMamAaoiaouds TV o kai B oupPoAileTon pé
axP fj a- P, 1O & yrwopevov aUtédv pe af. "Otav 6 els TGV Tapa-
yovtwy elvon 0, 1O yivduevov opiletan foov pé 0. "Htor w. x. o0
=0, 0.a=0, (=3)0=0, 0.0=0.

a’) N&g moAkanracialopev aptBudv £mi dAdov BeTikdv.

Koata T1& &uvwTépw, TO yiwoupevov, m.X. ToU (-+4) émi &Alov
X, TOV (+3), &véyetan eis THv elpeciv TpiTou &piBuol, & oroios
oxnuaTtifeton &k ToU mpwTou (+4), émws 6 Beutepos (+3) BU-
varon v oxnuoTioy &wd Ty +1. ‘Emadn & (4-3)=1+1+1, 8&
Exwpev (+4)-(+3) = (+D+HDH+(+D = +12

‘Opofess (—8)-(+3) = (-8)+(B)+(-8) =

My. 1 (-9)- —?T onuaivel v& elpwpev TO 'ré'rcp'rov TOU —9

xai ToUTto va ToAAaTrAaoidowpey &t 3. "Htor éyopev : (—9)-%:
9 27 3, .
. _4-.3 = (—-T) = _GT' Etropéveos :
Té yivépevov oxetinod apiBpod éni dANov BeTinodv Exel amnd-
AvToV REV TIEAY TO YLVOUEVOY TV ATOAUTWY TILOV THV Tapa-
Yévtwy, mpbéonumov 5¢ 1o Tob moAAamAaciacTéou.

B) Mg mohlhamhaoialopev AapiBudv émi GAhov dpvnrikov.

"EoTw, &1 {nTeitan 1O yivopevov (+-8)-(—3).

To (=3) dUvaran va yivy &k Tiis 41, v AdPwpev TV &vi-
Getov s —1 kal TaTn ETavoddPopey s TpoobeTéov Tpis. “Apa,
ik v& eUpwpey TO yivduevov (48)-(—3), 8& AdPwuev TOV &vTifeTov
10U (+8), dnAadn Tov (—8), kai ToUTov 8& EmavoddPwpev Tpis ¢
Trpoofetéov. "Hror 8 elven :

(4+8)-(—3) = (=8)-(+3) = (-8)+(~8)+(-8) = —

A&k 1OV airrov Adyov Aéyopev, &Ti (—8)-(—3)=(+8)-3=24. *Apa:

Tod ywépevov oyetinod dpiBpod ént dAdov dpvnrixdv Exer
GnéAvtov pév TipRy 1O yivépevov T@V &moAvTwY TRV TV
napaydvtwy, mpéanpov §¢ td dvrtiberov Tob moAlarmAaciactéou.
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T.y. elvan (_4_9)_(" -%): L féi’ (=5)-(—6) = 30.

Ex T@v Trponyoupévioy ouvdyouey TOV £ETjs yEVIKOV KavoOva :

§ 25. Awd va moAAamAacidgwpev dVo oyeTikoLg dpiBpovg,
noAAanAacidlopey T&g GMOAVTOUG TLRAG TWY XAl TO YLvopevoy
AapPdvopev pé td 4 pév dv ol mapdyovres elvair dpbanpor, pe
70 — 8¢ dv elvar étvepbompor.

§ 26. 'Ex TV dvwrépw EmeTon, 611 of = Pa. AdTi koT& TRV
eUpeotv ToU yivopévou TV &MoAUTWY MY T&Y SUo TapayovIwy
a, P elven &Bidgopov Trolos €k TGV TraporyovTwy AauPdaveTon KaTa
oelpav TTpddTOS T Sevtepos. ‘Etropéves, & vépog Tig avriperadé-
cewg TV mapayéviwy ( 8" &piBpovg Tiig ‘ApBuntiniig ), loxder
xal 81 800 oyetivolg mapdyovras.

§ 27 Twdpevov TOAAGY TrapoyovTwy Spifopey kabas kai elg
v ApiBunTiknv.

My.3-(=5)(4)=13(-5)(4)=(-15)-(—4) =60.

Ev yéve Exopev: aPy=(oB) -y

oaPyd = (af )y-8= (ofy )&= (aPyd)

"Hror: ) (=3)(+5)-(=2)-(-1)-(=3)=(-15)-(-2)-(-1)-(-5)
= (430)-(~1)-(=5) = (-30)-(-5) = 4-150..

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

’Ek ToUTwv Toparnpoluey OTL:

Td ywvépevov ToAADY Tapayévtwy Exel réAuTov pev TIUnV
T ywépevoy TGV AmoAdTwy TIRdOY TOV TapaybévTwy, Tpdonpov
8¢ 1o 4+ pév dv 1o mAffog TGV dpvnTiX®V Tapaydvrwv elvar
dpTiog dpBpog 7 0, Td — 8¢ dv 16 mANBog TAV dpvnTidV Tapa-
yovrwy elvar &pibpog meprrrds.

Elvat qavepéy, 8Tt Td yivdpevov ToAA&Y oxeTindy dplBpdv
S¢v petaPdirerar, dv dAAaxffi B déoig TRV mapaydviwv.

*Av €ls TGV TapoydvTwy yivopévou TOAAGY TaparydvTwy elvan
0 10 ywopevov elven 0.

My (+5)(=3)0-(46) = (=5)0-(+6) = 0-(+6)=0.
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MOAAATIAAZIAZMOZ AFIOMOY EMI 4 1 "H EM —1

§ 28. TopaTtnpoUpev 871, TMOAACTAaCIGOUOS OXETIKOU &piBuol
gmi 4 1 pév onuaivel ardv TOV &piBpdy, émi— 1 &8 ToOv dvTifeTdv
Tou. OUrows éxopev a-(+41) = a, a-(—1) =—a:(41) ==—q,

l-(+e) = (+a)-(+ 1) = +a,
1)-(+a) = (+a)-(=1) = (=a)-(+1) = —,
D) = ) (=1) = (+o)(+1) = +a,

.. elvaa : (—4)-1 = 1.(—4) = (—1)-4 =—4, (+5)-1=1.(45)=5

5) (~1)=(=1)-(-5)=+5, =+ (~D)=(=1). (++5)=—~

Al i8i1dTnTes ToU ywopdvou &pifuddv Tiis "ApiBunTikfis &An-
Belouv kal &tav ol mapdyovtes elven oyeTikol &pibuoi, 1) &mwdSeais
5¢ elven elxolos.

Olrw m.x., &v a= B, 8& elven kal pax = pP, &mov &, B, p elven
oloidnfyroTe &piBuoi..

'Aoxficerg

‘Ouas wpodTn 38. N& eupefolv T& yiwbpeva :

a) (-5)-(+8) B) (+18).(—4) ¥ 3:{—T)-(115)

8) =D €) (84)(-6,6) at) (-9,8)-(8,5)-(4,3)-(2,3)
;) Aeifare 6T aPy:8 = y-apb, &tav o, B, ¥, & elvan oyeTikol &piBuoi.
‘Opds BevTtépa 39. "Ouoiws elpere T& Eforydpeva TGV kéTwd mpdfewy :

a) (=39)-(-7,6) B) (+946)-(-35)

¥) (93 5) (+45) (=3%) 68
40. *Oupolws T4 :

) 16014 (= 2)(=33) B (BD(+6)(+81¢D)

¥) (+T)(—4)-(+8)-(+5) 8) 06 [ (+974)-09.(+65) |- 03

41. EOpere 1& Efoydpeva :
o) (-3)-(41)-(-2)+8:(-2,4)-(-5)
B) (-5.1):(-3,2) (-1)-12:(-3,2)-(-4)-(-7)-20
42, EUpete 1&: a-') 24 -(— i)(.. .1_).(2+5_3)
8 5 4
B) 32)- (= + 5~ 04) - 5 [ 001400154 |
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43, Efpere 15 0,53-(~12,)-(-3-4)+ 19-(—0.45).

44, Elpere T&:
&) (-5)(-8) B (-22)-1 v (-15)(-5)
5) (-3)(-5)40 ¢) (3)60(-1)

at') Acifore, dn vt a-P-y-8.e = (a-e)-p-y-8 &mova, B,7,5 ¢
elvon oyxerixol &pifuof.

') Asifare, 11 (aPy) - Bef)=a-P-y-5-¢- I, &mou ol mapkyovres a,
B, v xai ol 5, ¢, &, elvan ayerixol &pifuof.

4. AIAIPEZLIZ

§ 29. ‘Qs yvwoTdy, &vrioTpopos &pibuds Tr.y. ToU 5 (riis "Apr-
BunTikfs) kadeiTan TO -;—, & &molos, ToAAamAaoialdpevos i TOV
5, &i5el ywéusvov—;— % 5 = 1. "Eorw oyeTikds &pibuds «, Sikopos

ToU undevés. ThHv Exppaoiv Sidpopag 8& TapioThviopey Wt TO oup-
Bohov 5, B& ypdouwuey Bt a0 kad & dmayyiAhwpey : S1&gopov
ToU pndevds. KaoUuev dvrlatpogov Tol a (3:0) Tov &pifudy, 6
dmoios Exel &méAvTov Tiphy &vrioTpogov TS &moAUtov Tipfis Tol

a kol Tpbonpov T alUrd wt TO ToU a, fiTor 'rbv—;—. M.x. &vrioTpo-

gos ToU — - elven & — 8, o0 — 6 & — ¢, ToU — 3,4 &5z

10 5 et
=_-§=—W,10u+16+lnai‘mﬁ——lb—l.

T ywopevov ayeTikol &pibuol (9£0) &l Tov &vrioTpogdv TOV
looUrron pé 1. TLy. T& ywopevov 8 -—;—=_g_= 1, Tol _%. (-8) =
= + % =+ 1 xTA

AoBévrwy 8o oxetindv apiBpdv a xai B ( évi elvar p40)
Ondpyer Tplvog oxerinds dpdudg, & dmoiog roAAanAacialope-
vog émi tov B, Sier yivbpevov Tdv a.

Mp&yua, &v TapaoThowusy pt y TOV Inroluevov &p1Buov,
wpémel v Exwpev ¥ - P =o. TMoAAarmAaoi&fopev Tous foous alrrous

&p1Buous &l -1—, &re Aappdvopey :

B
1 1 1 1 - _l_____d__.
Y.ﬁ. TZQ.T ﬁ Y.(ﬁ.T)=q._§_, ﬂ Yy =a- B "
3
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Kai 1@ &vm, & moAamAacidowper Tov Y 7| TOv ioov Tou
-2 i B, Exouevi-ﬁ=c(-£-—‘-cx.
B P P

§ 30. Awipeoig oyetinod &pibpot a 8° &Adou B(+£0)
Aéyetar W) mpaklg, wé Thv bmoiav ebploxetal tpitog oyeTindg &-
pLOpodg v, & émoiog, noAdandacialépevog éni tov B, Siber Yivo-
pevov Tov a.

‘Ex TGv Sobévrwv &piBudv & o AtyeTtan Swarperéog, 6 P Sran-
pe€m™G, kal & [nToluevos y mmAlxov, TO 5t oUpPorov Ts Sicupé-
oews elven 16 (@) (81& ) mpdg) kai yphoetan peTall TEY a kad P.

To mnAikov ToU o : B ouuPolilouev xai pi %. Afyetan &t 1) wopd-

oTools aUThH KAaouaTikh fi dAyeBpixdy xAdope pi dpl@pntiv TOV

o kal mapovopasthv ToV B, ko elvan —g— a1

B

"EoTw, &1 [nreiton T mnAixov .. (+8): (+2). Noparnpot-
uev, 611 & {nToUpevos &piBuds 6 &xn mpdonuov +. AdTi TO Yi-
vopevov ToU {nToupévou &pifuol &mi Tov Sinpétny (+2) mpémar
va elvar BeTikdy, &polU & Bionpetéos (+8) elven Berikds. *Ertaidny
8¢ 1) dmwdAuTos Tiuf ToU TrnAikou ToAAamAaoialopévn émi 2 Tpéme
v& 8idn ywoéuevov 8, 8& elven fon ut 8: 2 = 4.

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

"EoTw, 6T {nreitan (+8): (—2). ‘0O InTovpevos &p1Buos B Exn
TO Tpdonuov — Aidmi Td yivdpevov alrroU i Tov SicupéTny (—2)
pemel v& elvon Geikdy, dmeidh & Biaxipetéos (4-8) elvon BeTikds.

"Apa Exopev : (+8) : (—2) = (—4). *Emions eUpiokoue, oxemrrd-
pevol opoiws, &1 elvon : %

(-8):(-2)=+4, (-5):2=—3 =—2-1. “Apa:

To mmAlxov tiig Staipéoewg Svo SoBévtwy oyetTindy dpi-
Opdv Exer dtéAutov TipRy T TAixov TV droAdTwy TILDV TOD
Sratperéou 81 Tob Siapérou, xal mpdaompov Betidv pév dv ol
boBévres dpibBpol elvar dpbompor, dpvnrindy 8¢ dv elvar éveps-

anpot.
Ilagadelypara : (—5): (4+6) = — —Z-, (—-%) s (+ -2_) =

5 6 6 3 . 15
—rir=(-3) == 19 =+ 2= 43
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‘H Bialpeots &piBpol Si&x ToU 0 elven &ddvartog. Aiom av Y.
Eywpev THY Siadpeoty (—6) : 0, InTeitan &piBuds, 6 omoios, TToAAC-
TAacialépevos £l 0, 5ide1 ywopevov 1O — 6. TolUTo Spox elvan &-
SUvaTov, 16T Tras ap1fuds roMamAaoialépevos émi 0 Bider yivé-
pevov 0.

*ANA’ oUBé vd Snuioupyfiowpey vEoy elBos &p1Buddv elvan SuvaTov,
HOTE VA KOTAOTACWHEY THY Bla{pec}w H1& ToU 0 Buvarhv. AT,
&v .. UTfipxe véos ToloUTos dpibuds, EoTw 6 a, & émoios Ok elvan
mnAikov 1o —6: 0, 8& Exwuev —6 = 0-a. ’E&v TTOATTACCIACWHEY
ToUs ioous ToUTtous &l Tov aUTdy &piBudy, EoTw TOV 5, TpoKUTITOUVY
icor. "Htot —6.5 = 0.-5. *AANAN&ooovtes Thv Béoww Tév Vo Te-
Aeutadeoy  TraporydvTwy, eUpioxopev —6.5=0.5.a=0-o ( Emwe1dn elven
0-5=0). ’AN& TO ptv —6-5=-30, & 8t 0.a=—6 (&€ Umobéoews ),
Gpor B Eyeopev —30 =—3, TO dmolov elvan &BUvarrov.

‘H Siadpeats ToU 0 B1& Twvos dpiBuol (5£0) Bider mnAikov 0.
Otrw ). 0: (=7) = 0 At elvon 0-(=7) = 0.

Al 1Bi16TnTes 1fis Bicnpioews &pifudv TS *ApiBunTikfis &An-
fevouv kal &tav ol ¢pifpol elvan oyeTikol, droSeikvUovTan 8¢ eUKO-
Acos.

"Aaoxfoerg

‘Opds mpodTn. 45 N& eipedolv T& TrmAlka:
) (+2):(=T) B) (-45): (+9) v (-49): 49 8') (—1944): (-36)
¢) (4-0,95): (+0,5) ot’) (-349): 18 7)) (—1425): (-32,1)
n’) N& Beaxdf &n a:p=(xy): (By) & 10 o B, Y elvan oxeTikel &pibuoi,
‘Opdks BevTtépa. 46. Edpere T& Efoarydpeva:
o) 3—§-: (-1 -;):a B) (—9,6):0,7:6";——
¥y (D4 (D (-3 6D
47. *Opolws T&:
&) (=34): (-9-8), P) (-18):9-(-4):2, Y (=25): (-5): (-5): (-3)
48. Né& eupedi] & &yvwoTos X, GoTe v elvon @
a') (—40)x=160 P') (-6) -x=24 y) 12.x= 48
7

5) (=3)-x= (~15) €) G,14) -x=—1084 oT) (— -373) X 15

49. N& Bex8i} 6mi:
a') a:P=(a:p): (P:p) ivla a, B, p, elvar oyeTicol dpiBpol (p 54 0).

B) (aBy):a= Py YY) a: (@ -y)=(a:p):y
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A’ KAAZMATA AATEBPIKA *

§ 31. T& xAdopora pé Spous oxeTikoUs &pifpovs, T Smoia
koAoUuev dAyePpixd xAdopata, &xouv Tds I816TnTas TGOV KAQOU&TWY
ue Spous &piBuols Tiis ‘ApiBunTikfis &moSeikviovron 8¢ olral eU-
koAws kai Six ToUro dvaypdgopey kaTwTépw Tds KuplwTépas EE
TGV,

1n. Nag oxerxdg dpiBudg a m.x. Suvatdov va Bewpndii e
xAdopa pé mapovopacthv 1, Siét % = o,

2a. 'Edv eig xAdopa & mapovopastic tou elvai loog pé tov
&ptbuntiv Tov, 16 xAdopa loobrar p¢ 1, fror éxopev n.x.%: 1.

3n. Avvapeba vé moddandacidowpey ) va Siaipéowpey Tolg
8poug xAdoparog éml Todv adrdv dpiBpdv (5£0) ywelg va peta-
BAndj % édEla tod xAdopatog.

OUrews Exouev . Y. 7:—=f, 5= (PT)- Yy #0.
2
4n. DuvdpeBa va dAAGEwpev Ta npdonpa TGV Suo Spwv xAd-
oparog ywels va petafAndi # dEla tou. AidTi &AAayn T&V on-
uérwy TV SYo Spwv ToU KAdopoTos elvan TO aurTd ué TOV ToAAG-
TAuolaoudv ékdorou Spou Emi (—1).
Olrews Exopev T.y.

B 4
-1 1 S E I ot o1 @ (TAD (v 5F 4 ol gy §
2T ~0 5.7 R Mg e sp T E i BT B
a Bt . B

5n. Avvdpeda va arndomofowpey &v xAdopa S1d Siaipéoewg
T@v Spwv Tov pd Tdv adrdy GpBuodv (0 ), av Swapobvran
dxpiBie.

- 6:

OUrws Exouev m.x. — -:— ="Tf_§ it 287
@By Py  4.ap_4p
CH Dl S a8-Y Boy”

* Tlpésros & "ENAny paBnuatixds Adpavros (Tiis "AleEavbpeias ) ESwkev al-
ToTeAl] onpaciav els T& KA&opora.
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6n. AoBévtwv xAacpdtwv ( mepiocotépwy Tob évog ) ué
Siapdpoug mapovopaatds, duvdpeda vi ebpwpey lodpiBia adrdy
xal &vtiotoiywg loa mpég adrd, Exovra ToV abTdy mapovopa-
othv, @v moAAanAacidowpey Tolug dpoug éxdoTtou TLV S00év-
Twv pé TO YIVOpEVOY TOV TAPOVOPAST@OV TOV EAAWV.

Ty EXoMEV YI& T& KAGOUOTX %, Fc'-‘, %1
1 2
a a- Py ﬂ. c, ol B- ﬁs oY BB
BB BB BiB-P’ Bs PacBoB’

elven &8 TA eUpeBévra 6pmwua

Elvan gavepdv, & Suvépeda v& Tpéyouev Sobévra Ereplovupa
KAdopoTa els dudvupa, Si& Tiis Ypnowpomoifioews ToU #AayioTov
kool ToMamAaciou TéY TapovopaoTdy Tou (&v elven ToUTO
OKOTTIOY ).

Tn. Td ywépevoy 8Vo xAaopdtwy elvar xhdopa pé ptbpn-

Thy Td yivbpevoy TdV dpBunTtdv xal mapovopasThv TO TV
napovopactdv TV Sobévrwv.

LN AL . A i

Hix: BioveY v o mgTe 7 11 5 B
8n. Ak v& Srapéowpey &piBudv i1d xAdopatog, dpxel va
moAAanAacidowpey énl T dvtiotpogov xAdopa Tob Sobévrog.

i RS 4
1

Crres Exouiit ool mmyis orm ot o (S0 ) L% =(%)_
o om oy £ 78 (3):(F)

"Aoxfoetrg

50. EUpere T& E§oarydpeva TGV
—-25 -3 —121 5 4 1 3 -8 2 11
—15 48 -4l —8'-9%°2 Z2 T8 =1 =120
51. Tpéyerre els dpcovupa T& Emdpeva KAGopoTa pt TO E\&y10TOV KOOV TOA-
AaTAdoiov TEV TTaPOVOUACTLY TWV @
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a) 1) _El :—2l §) 8 25 Tu e
=3 -4 1 3 SR HieT B o=8 0 3
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T4 T SR e iRt il By Sy T

E'. TIEPI AYNAMEQN EZXETIKQN APIOMOQN
1. AYNAMEIE ME EKOETAZ ®YEZIKOYE APIOMOYE

§ 32. Koo (els v "ApBunTixfv), T y1vbpevov Tapaydvrwv
fowv pt Eva &piBudv, m.y. 3-3.3.3, Kaholuev Tetdptny Sdvapiy ToU
3 xad TapioTdvopsy oTd pE T 34, olrrw kad TO yiwduevov Towv
TOpaYSVTWY, T.X. TO (=5)-(=5), keelton Sevtépa SVvapig TU
(-5) xal mopioTéveTon pE T (=5)% “Ouofws T& (—=3)-(—3) Abyeran
Seutépar BUvopis ToU (—3) Kad TapioTéveran pé To (—3)% To (49).
(+9)-(+9) mopioTéveron i (+9) xal Ayeran Tplem BUvauig
ToU (+9). To (=7)-(=7)-(-=7) = (=7)* Kka Atyetan TpiTn SUvaug
ToU (=7). ’Ev yéver:

Kalobpev Sdvapiv évdg oxetucod &pBpod, Td yivépevov ma-
payévtwy lowv pé¢ adrdv Tov dpOpbv.

‘O pév &piBpds, & dmoios xppaler 10 mAfifos TV fowy Trapa-
YOVTWY ToU yivopévou kaAeiTan €x0étng Tiig Suvdpews, & bt &piBuds,
ToU omolou Eyouev THY SUvauy Aéyeton Bdoig g Suvdpews. ‘H
Beutépar BUvaps Evds &piBpol Adyetan Kad Tetpdywvov 10U &pi1Buod,
1 8¢ Tpitn BUvonus xod xdBog TolU &piBuol. Koard Toirra Exouev, &1

1= (T (=T) =49, (=5)-(=5)-(=5)-(=5) = (=5)".

1 \3 1 1 1
C3)'-(-5)-C ()t
'Ev yével, T® ot = aaa..... @, Sov T « PAVEPWVEL TYETIKOV
W mapdyovies

&piBudv, T B¢ u guowédy. Té o xadeitan piooTh (wh) SUvags
ToU a.

Kora Talbra Exopev :

CDP=CEDED =1, (=41, (-l)a=_].

Smou TO v TrapioTdver &piBudv guaikdy, “Hror : ,
Wn(p?onotr’]ﬂm(s aﬁéet% Iv TogTo Exmaideutikng Mohmkrig
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Maoca Svvapig Tig —1 pé éxbémy dptiov dpibudy, loobral
ué 1, pé &xBémmv 5¢ mepirtov icobrar pe —1.

‘Etropéveos elven (—1)Y =41 wad elvan 4 1 pév &v v &pmios, —1
8¢ &v v TrEPITTOS.

'Aoxfoerg

52. Edpete T& Efaydpeva T®V karwb Suvdpewy
@) (<6 B) (<9 ¥) (+8) &) (=3P €) (=T)» or) (-1)

53. Asifare 51& mapaderypdTwv, &T waoa BUvams dpvnTikoU &pibuou, E-
yovoga ExBéTnv GpTiov kal puoikdy, elvar &pi1Bpos BeTikds TepiTTOV BE dxBETTIY E-
youoa elvan dpvnTikds.

2. [IEPI TQN ZYMBOAQN o! KAI o QX AYNAMEQN

§ 33. Katd Tov épioudv Tis Suvdpews &pibuol Exouev éT1 X
o =a-c-a-a-a, o =a-oo-a o = aax of=oaca
*Ex ToUtwv Bioxpivopev 811, Stav & ékBETng wds Suvdpews ToU
a tAaTToUTon KoaTd povdda, TO yivduevov, TO dtroiov bpiler v BU-
vauy oy Sionpeiton 81 vds TéY fowy TapoarydvTwv aUTol. "Av
BeyBopev &1 ToUTo loyUel kal 81 éxBETas ( &xepadous ) HIKpOTEPOUS
ToU 2, 6& Eyewpev 6T o = (xa) i
"AMNAE TO a?—! looUron pt o TO 8¢ (a-a):a=pt a "Apx
elvon of = . ToUto &8nyel els Tov Efis dpioudv ToU o' '
‘H mpdymn SVvapig évdg oxetixod dpibpod, loobrat peé adTov
tolTov Tov dptBpév.
Kot &vohoylav wpds T dvartépw, 0& Exwpey, & ot '=a:a=1
&G & a—1= o0, "Apa elvan ar=1, Srav elven 1O a0.
Olrws Exouev 1OV E€fis 6plou6v TOU of :
To a°, 8mou 1o a elvar &pBpég T155£0, loobrar pé Thv povdda.
Kord ToUTta EXopev :
(=30 =1,417=1, (=100 =1, (
4

3

coket
e 4 w1 i 0 i

3
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3. BEMEAIQAELE IAIOTHTEE TQN AYNAMEQN

§ 34. Tvwpllopev (& Tis *ApiBunTixiis ) &mi:

Té ywépevov 8%o Suvdpewy évdg &piBpod elvar Sdvapig ad-
70D ¥yovoa éxBémny T4 dBpoiopa TV ExBerdv THY TapavévTwy.

‘H 18165 amh) foyle xad &v 1 Péong elvon oxetikds &piBuds,
ol 8¢ &béron puowol &piBuol. Tpdyuari, & Exwuev 1O yivdpsvov
X oda® 0k elvan of = aare, of = e Kad tropéves TO

oda? = aa-oeoea = ok,

‘Ouofws eVploxopey, dm m.y. elvan XX = X¢ kai &v yéver 10 yi-
vépevoy ot . ¥, &mou TO u kad v elvan dxépaior kad BeTikol &piBpoi
TO 8¢ a oyeTikds TIg &p1Buds, loolran pt & autv,

AidTi Exopey, 6Ti al=a- - a- a....q, d=a-a-a-a.a

“u mopdyovres v Tapdyorres

tropbves elvon o ¥ = -t - - ..., o =Q+ Q-+ ....0 = i+,
S
4 map&yovteg v mapéyovteg (u+v) mapéyovreg

‘Ouolews &moBeikwieron, &1t TO Yiwdpevov at.a¥ . of ...ar =
at+v+e--4r Srou T a elven OXETIKSS TIs &piBuds, T& 8¢ p, v, P,
..A @uaoikol.

Ex Tév &vwtépw Emetan &mi:

Té ywépevov dowvsimore Suvdpewy &vdg oxetixol &pLOuod
elvar Sdvapis Tod adrod &piBpod, Exovoa éxbémy to d0poiopa
TOV &xletdv TdV mapaybvrwy.

"Aoxfoerg

54. Edpete & #farydpeva 16V kdrwd Suvdpscwy :
) (—2p-(-2) P) (-3) (3 YIS

0 O sy 0 (-3) (-3) (-3)
ot’) (=51)* (51 ) Z') (0,5)- (0,5)% . (0,5)

* "H 4n BUvopis &piBuol kodeltan (rd Tow Aropévrou els Tév Epyov Tou «’A-
plunTIK& BiPAla» VI, kadds xal Umrd ToU “Hpwvos, uvapobivauig, 4 5n 5u-

vauis kadelton SuvapdxuBog, 1 6n xuPéxuBog, To % Aéyetan &prBpoatéy,

1

1 1 .
T - Suvapoatéy, o ) wufootéy, kal TO ey xufBoxuBootév.
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§ 35. "Eorw, &n InroUuev 1o [(—5)*] Tolro icolran (—5)*
(-5)° = (-5)P+= (-5)*

"EoTtw, &T1 BEAGpEY va elpwpev 1o (28 )2 ToUro onuaiver va
oynuaTicwyey T yiwdpevov SUo mopaydvTwv iowy ué TO 2%, fi-
Tol T 23-23=284+3=232, “Opoiews eUpioxopev, ém elvan (o)t =a® kad
¢y yéver, 6T (¥ )Y =a¥ -V, dmov o elven piv oyetikds Tis &pibuds,
u xai v 8¢ guaoikol &piBuof.

’Ex ToUTtwv Emetan OT1:

"Av Suvapis Tig dpiBpod oyetivod VYwly el Sdvapiy,
mpoxvnTeL SVvaulg Tod adrod dpiBuod ¥xovca ExBémmv T yivé-
pevov T@v 8Vo éxBetdv.

Aoxfoerg

55. EOpete 1a Efarydpeva TV :

ajy [ (=2 B L3t )" Y )¢l 320
272 5
) [(—1) P o[(-2)] o[-0
56. Edpete T& aydpeva Tdv :

a’) [(02)) p) [(04 3*’]’ ) {15 P) : :l/
5 1053213 E[ (-] o [t=sm] e [(-3)]T
== N
§ 36. EUkdoAws &moBexvieTan OT1: e y% 3!
A va VYdowpev yivépevay oxetixdv mapaydvrwy €lg
Suvapty, dpxel va SPdowpey éxaorov TdHV napaybvrwy Tob Yi-
vopévou elg thy Slvapiy admiv xal va moAAamAacidowpey Ta
éEaybpeva Tadra.
Mpéyuamn Exopev, én (& 1 v elvon uoikds &piBuos )
(2:3)? = (2:3)-(2:3) = 2.2.3.3 = 2032
[(=5)-(B)P= (-5)-(=3)-(=5)-(=3)-(=5)(-3)=
=(=5)-(=5)-(=5)-(-3)-(-3)-(-3) = (=3)*(-3)*
kal yevikés, 011
(-pry)y=(-P-y): (a:B-¥y).. G e &
v nap&yovieg

= G-G-d....a-ﬂ*ﬁ-ﬂ....ﬂ-y-y-yuu_y=a\'_pv_7v

v mapdyovrec v napbyovieg v mapd&yovreg
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§ 37. ’Emions &moBeikvieTon elkoAws &1 :
KXdopa, tob émoiov oi 8pot elvar oxetxoi &piBuoi, Hod-
Tat elg Sovapry, Eav éxaotog TdV Spwv Tou OYwbf eig Thv 8-
vapiy TavTnv.
. a\#_ ak ;
OUres Exopev (‘ﬁ_) =gy 56T T

H maphyovieg

(u)ll_t: a o S - (- L - JERETS a _ aH
B B PP " B BB B PP
W maphyovieg i mapayovieg

otou TO U gavepwvel &piBudY QuaikSy, T& Bt o kal B &piBuols oxE-
TIKOUS.

"Aoxnaig
57. EUpere T& Eforydueva TV kdTwb Suvdpswv :

a) [(=2)-(=3)]s PY[(+1)-(=2)]¢
Y)[(=1)-(=2)-(-3) 5)[2-3-(—4).-(-2)]
€) [(-2)(-3)-4-1-05P or) [(=1)-(=2)-(+3)p
(S D) R (¢ WY
Dl (5 ok L

o) [2. —;-. —g- (=0, )]2 B [% ; % .77_3 .0_4]’

() (F) ()]

§ 38. "Eorw, 8T Béhopev v elpoopey T& TrnAikov TS Suvduecas
2% Bk Tiis 2% vwpilopev (Ek THs *ApiBunTikiis ), 6Tt 1O TnAikov
ToUTo 25: 2% = 25223, “Hyon &mi:

Té mnhixov 8o Suvapewv évdg &ptbpod elvan SVvapig tob
adtol dpiBuol, Eyovoa ExBétnv THv Slapopav TV ExbBetdy Tod
Sapetéov peiov tod Siapérou.

‘H 816t ol loyler xai &tav # Pois TéY Suvdpewy lva
OXETIKOS Tis &p1Buds, ol ékBéTan puoikol &piBuoi, &k ToUTwy 8¢ & ToU
BionpeTéoy peyoAUTepos 1) icos pé Tov ToU SicxipéTov. OFrw 716 -
Aikov,
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(=5)% (=5)*= (=5)-(=5)-(=5)-(=5)

R < (5) (5)=(5p=(-5)
¢ g pcang  EBEEIPCIRGRA N o
dpoiws 1o (=3)%(-3y= “3)-3)-=3) o

(-3)(-3)(-3)=(3BP=(3"*
’Ev yéver 1O TrmAikov
4 map&yovieg
oo e o S g

—
[ =
vV MapayoviES e

&Tmou o TaploTavel oXETIKOV Tivar GpiBuoy kad Y, v Quoikous, & B¢
p elvan peyoUTepos fi Toos pé Tov .

Hagatsenoi. ‘H els Thv § 34 onuacia ToU o® kai o wpoxurr-ra
xal &v Umrobiowyev, &1 loyUe f fepehiodng 181oTng ToU Yy1ivouévou
Suvdpswv Tou outol &pifuol, Bewpoupévwov TRV o kai ol g Bu-
vépewv ToU a. TTpdyuar, Exouey ToTe o - o = +u=qH, 'Edv &¢
81cnpéccou5v & jox of - at kod o 51& ToU ot , eUplokouev 6T elven

= 1.

‘Opofcos Eyopev o - o = o+t =at- q kai SionpoUvTes T& fox

TaUra Si1 ToU o Eyopev o' = a.

AoxfioeELg

58. N& eUpefoluv Té& ywdpeva :
) PYY -yt Y)xox B (xtp ¢) (P or)xP-x

é) x2v . x (_.x)ﬁv 1) x2v—1.x (_ X) f') x2v . (—X)' 1) x2v—1. x2v
YAy
59. ‘Opolcs T&':

@) (4aBy B (Bxy» y) (x2p &) (—xye) €) (-5 =)

BYR NS I
o) (3xay) - (dop - (3otB)
60 N& elpere T&:
a’) 26:28 By (e ey = ¥ 1 Y hEl Tt
5) (=3):(=3) ) (— %)‘: (-—?—)' at’) (<5,3) : (—53)
) [(=3)5T: (=357 n) [ (1)(3)-5:7)°: [(=1)-(=3)-5T°
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4. AYNAMEIZ ME EKOETAXZ AKEPAIOYEZ APIOMOYZE

§ 39. "Eorw, 11 Bfhopev va elpwpev Ti ToploTver T oup-
PoAov a~l, &mou T « elvon oxeTikds Tis &piBuds 0.

"Av BexBduev, 61 1) BepeAicodng 1816™s ToU yivopévou BUo Su-
vapewv ToU ool &piBpol loxUer xal &tav & els & TGV ixBerdv
elvon &pvnmicds &pBuds .. — 1, 8& Exwpev alal=al—l— o],

AicnpoUvtes T& péAn s lodTos ola-l=1 Bik ToU al, ey-

1

ploxopsy a-1= o

Ko’ Suoiov Tpdmov Eyouev o? = -l,—u &8 = :1,,— kol yevikdd

oV = ;lvv- &mou 1o v TapioTdver dxépatov kad BeTikdv &piBudv, TO

8¢ a oyerikdv # 0. ’Ex ToUtou &8nyoUuevor SiSousy Tdv i o-
pioudy Tiis onuaoias Suvdpews ut dxtpaiov &pvmTikdy txBETv.

Advaplg Tig dpiBpod (40 ), pt Exbétny Sobévra dxépaiov
dpwmrindv dpiBpdy, maplotdver xhdopa Eov dpBunThy piv Thy
povéda, mapovopasthv 8¢ Sbvapv Tod adrtod &piBuold ¥xouoav
&Bémnv tdv &vriBetov Tob SobBévrog.

Kord tabra elvon : 51 = g,l—. = — 5 —

.
25

%~

i
1 =y
T Evla v oxericds dxéponos &piBuds.
§ 40. Al 18:1dTnTes TGV Buvduswv pi EkBérag puoikols dpi-

Buols dAnBedouv kad &moSeikviovtan edxdAax kad &Tav ol ExBéron
elvon oloifiroTe dxéponor oxemikol &pifuo.

Olrw .. Eopev o .o =u‘-;,1-—

3, Y. B (s &
ct—cr"‘-—?,--?_-&-i-—r‘-_cx—'—‘
18w il 1

—— — e, =Vl .o ] ~lnl = f—{—
Wi e o alVl = aivl a1 =l VI Il — I ——|vi)
1

> » 1 '
Ewrlong &xouev, dn (a-p )~ = @BV = e P’ Sov v ra-
proTavel oxeTikdy &piBudy dépaov.

=—8.

P s
|
-
=
I
-—-'_
|
-—-,n—
[
—
o
|
"’["'\.n|-—-
S
L
[
—
B ps| pea

Fevikédg oVl =

a

ol o—Ivi=
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Hagarionots: MeTd THY TrapaBoyfy T&Y Buvdpewy pk txBtTos
&pvnTikoUs dxepaiovs, # 15167ns ToU TnAikou BUo Suvépewy ToU o-
ToU &piBuol ut ExdeTos dxepadous loyUer avroTe, &veu oUbepds &
Eonptoews ( Bnradh xad &rav & &bErns ToU Sicnpetiou elvan wikpo-
tepos &md TOV TOU Sicapétov ). OUte .. EoMev:

el e e o S g,
a (o8

‘ 1 1
Ouofws o ?:ad= 3 : aﬂs_m —o% = 2%,
Aocxfoerg

61. N& ebpeBoiv T& Eorydueva Tév ké&Twdt Buvapswy :

53, (35)%, 12,204 (5) * -+ ", (1), (= 1)

‘ . 1 1 1
62. Opolws Tdv: (—~1)=% (001)~% 5=p 5= “CPH—+

63. Btoare xaTwripw &mou x=1, -2, =3 kal eopere pt Tl looUvran T&
1 \ex—2 3x—1 =
eayoumva v: @y St ) (5) T+ (=) 7(z)

—3 o
64, N stped ut 1l loodvran Té: 25220 2-%, 424, (_%) (G}T) :

65. ‘Opolws Té&:
o) a—2.a—*.a.of p) 23.2.24.2—2 Y) (T-2:7-9)32 8) (2aP)—2
€) xv - x2Vixy or') 5 St ') Bo—*p—2y—*)—2(-2ap—2)2
66. EOpere T&:

o) 5254129204 1320-11.2
B) 46-5.(—6)+T-(—6)+9-(—6)*+ 136
¥y 5243254 8204 1125-7:28
2y 0,75-8—0,5-c4—0,9-08+0,T-ct+0,8-c5-1,2.a%, brav a =5
67. Edpere T&:

, g8 . 33 -, 102

@) 24— PIBLIZ VS O O pm
ok IPHAS verdSy st QD acuifh

Dimy Msatpst ST

y L=6)
{9 )2

1002
IT' . IEPI ANIZOTHTQN METAZY EXETIKQN APISMON
§ 41. Mvowpilouev (& Tiis "ApiBunTixiis ), &1 &v BUo &pifpot

elven &woot, .. ol 5 kal 8, omueiovouev v oxtow Twy aUThY
ut 78 5 (8 A 8)5, f dmola xahelran dviodns, TO ¢ oUuPodov Tiis
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dviodtnTos elvan 16 ( | ). Nveopilopev émions 6T, &v els dvigous
( BeTikous ) &piBuols mpoodécwusy foous, N &viodTns Stv BETUPAA-
Aet popav. Aeydpevol, 11 1) 1816Tns ol loyUel kai &tav & mpooTi-
Bépevos GpiBuos elvan oyeTinds, Exouey, TrpocBéTovTes TOV —5 m.X.
els ToUs SUo &vicous &pifipols 5 kai 8, o1 54 -5 (8+(-5 7
0 (3. ’E&v &ls ToUus alToUs &vicous apifpous 5 xai 8 mwpoosBiowyey
Tov —8, 6 Eéxwpev 54-(—8) (84-(-8) 7 —-3¢0.

"Ex ToUTtwv 68nyoluevor Spilouev o

To 0 elvan puxpérepov pév mavtdg Betinod ap1bpod, peyarv-
Tepov 6é mavtdg dpvnTived.

OUrws, &v & oyerikds &pifuds a sivan BeTikos, B& oupPoAifw-
ey ToUto pe a ) 0, &v 8¢ 16 a elvan dpynTikds GpiBucs, 6 oupPoli-
{wuev ToUTo pé a ( 0. Kard TaUra elvan évroTe fx| >0, —laf ¢ 0.

§ 42. "Eorw, &1 Exopev THY avicétnTa 5 ) 0. *Eav &g Tous &-
vigous 5 xai 0 mpoobéowpey 6 (~7) .., eUpiokopey :
53+(=7) ) 0+(=7) f§ =2 ) —=7. ’Ex ToUTou kai &AAwv Tapaderyud-
Twv 6Bnyoupsvor Spilopev &Ti:

"Ex 800 dpvntinddv épiBucv peyaAltepog elval & drodvTwe
pixpdrepog, éve elval yvwotéy, 11 éx Svo Betixdy peyaiiTepog
elvat 6 dnoddrwg peyaidrepog.

§ 43. "Eorw, 6T Exouev T dwicodtnTta 8 ) 0. Eav els Toug
&vioous 8 kai 0 mwpoafécwpuey X, Tov —3, eUpiokopev
8+(=3) ) 0+(-3) # 5 ) -3.
‘Opilopev Aorov 61 : ndg Betindg GpBudg elvar peyarire-
pog mavtdg dpwnrixod, . + 5) 13, + 0,3 ) —25.

§ 44. Aéyouev, 611 oyeTinde Tig Gp1Budg elvan peyarirepog
pdv &Adov, av f Srapopi Tod Seutépou &nd Tod npwtou elvar Be-
T, pixpérepog 8¢ dv elvar dpvnrus.

Kota ToUta, &v 8Uo oyetikol &piBuoi o« kad P elvar &wicor,
kal & o peyoAUTepos ToU B, cnueicovouey Thy OXETIV TNV gup-
Pohikés pé a)P A B (aq, 1 dmola xkoAeitan dviedng kal TéTE 1)
Siagopd a—P elven Betikds &piBuss. Of dpifuol o kad B Aéyovra
pédn Tijg dvisdmros. MaparnpnTéov, 11 &v o > B, & B elvan wikpo-

Wnepromotr|Onke amé To lvotirouto Eknmaibeutikng Mohmkrig



47

Tepos ToU a, fitor elvan P ( o MioTi, &v a—P=0eTikds, TO (P—0)=
&pynTikds &pibuds. Ard TaUTa of dviodTnTes a ) P xai P ( o Aéyov-
T igebdvapor.

Kot 7 &vwTépw, Sobévrwv oxeTikdv &pifudy Suvaueba va
ToTroBETHOWUEY aUTOUS KaTX OEIpdv, WOTE v& Paivouv &mwd ToU wi-
KpoTépou TIPS TOV ueycﬂ\u‘rspéu TWV. ﬂx &v ExwuEY TOUS OYETI-

xous &piBpols +5, — —-, +6, =7, =15, + 3 ,0 —1, —6, Exopev TV

KOTWTEPW Toﬂoﬁé-mow aUTéY, TapaTnPoUVTES, 8T & UIkpdTEpOS El-
von & —15 kad & peycAUrepos SAwv & +-6.

_15(=T(=6(=1(=5 (0(+ 7 (+5(+6.

IAIOTHTEZ TQN ANIZOTHTQN

§ 45. "Eotwoav ol &vicétnTes a ) P xal y ) 8, &te B& Exwouev
koTd T& &veoTépw a—P = BeTikds &piBuds kai y—8="0eTixds &p1Buds.

MapornpoUuey, T &pol a—P elvan BeTikds &piBuds, kai y—5
Suofws OeTikds, TO a—P+y—DB 0& elvon Getikds, fitor TO
(o+y)—(B+8) = feTikds. ‘Emoptvax elvan kol at+y ) P+D5.

’Ex ToUTwv EmeTan OT1:

*Edv elg &vigoug &piBpods mpoobéowpev dvigoug, oltuwg
&Hate b peyadrepog va mpootedi eig Tov peyaddrepov xai b pi-
xpérepog elg TOV pixpdrepov, 1) dvicdng Sév petaBdider popav.

Ofrew m.X. &v Exwpev Tds —5 ) —12 xai =3 ) —10, wpoodéTov-
Tes TOUS peyCAUTEPOUS kal TOUS WIKPOTEPOUS XwploTd, eUpiokopey :

—5-3)-12-10 4 -8 ) —22.

§ 46. "Eorw, Om Exopev a) P, ote 6 elvar a—P=0BeTirds.
Emadn even (at-y)—(B+Yy) = Beticds, Emeton ém a+y ) P+y.
“Hror :

*Av eig dviooug oyeTixodg dpibpovg mpoaBéowpev Tov abrdv
oxeTwdy &pBpdv, #) dviabmg Bév petaPdider popav.

Eav elvan a) B, y (5, 6&elvar a—y ) p—5. Aiom Exouev a—P=
9eTikdS &piBuds, B—y = BeTikds &piBuds. "ANA’ elvon (a—P)+ (8—y) =
BeTikds Gp1Bpds = a—P+8--y=(a—y)—(p-d) = BeTikds &pi1Bpds, &pa
a—y )p-5, mx. +5)-2, —9(—4 xai 5+9)-2+4 A +14) +2.
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"Av Bobolv d&wiobtnTes oxeTikGV &piBuddv, Y- ayB: ¥)85
e)l, )8, 8& elvan xai a+y+e+n ) p-+5+4-6.

Aiom elvon a—P = BeTikds Gp1Bucs, y—58 = BeTikds Gp1f. e—{=
BeTikds &p1Buds, n—8=0eTikds &piBuds. *Apa (a—B)+ (y—8)+ (e=0)~
+(n—0) =Gerikds &pibUds A o—P+y—5-+e—{+n-9 = Betixds 7
oty +etn—P—08-{—0 = berikds | (at+y+e4+n)—(B+5+1+6)=
OeTikds, BnAadh aty4e+tn YB+8+{+406. Tyx. elvau 45 >0,

+6)-15, —8)-20, &px +5+6+-(=8) ) 04 (~15)+(=20)

+3 »-35.

§ 47. "Eorw, &m Eyopev a)P, ore elvan a—P = Betikds &pi-
Buds. "Av A )0 kad ToAAaTTAao1dowpEY T& SUo TpdTa ioa dmi A,
6& Exwpev (a—P)-A = OeTikds X BeT. — BeTikos &p1Buds, oA—PA =
BeTikds &p1Buds. “Emopéveog elvan o ) PA.

*Eotw Twpe, &1 elvan A (0. "Av 1& o a—P = BeTixds &p18uds,
ToAACTTACOIGoWHEY ETrl TOV &pynTikdy A, O eUpwpey (a—P)-A = Be-
TiKOS X &pv. = &punTikds &pifuds. ‘Emroptveos elven aA—PA = dpv.
fitor oA { PA. “Hvon ¢

"Eav T pédn dvicétnrog moAAanAacidowpev énl Betixov
pév dpiBudv, § dvicémg Siv perafdire popav, énl dpvnTindy
8¢ avtiotpépertan.

Olrws & Tfis dviocétnTos —5 ) —8 Exopev —54 ) — 8.4, fitor
~20)-32, &v& & Tiis 6 ( 10 evpiokouey pi ToAATTAGT 1T UOY Tl —2
™y 6:(=2)) 10-(=2) ff —=12)—20. "Av « (B, elvan a-[—[A]] ) B-[—/A]].

Ex . Tiis dvwtépw IBi16TTOS Exopev &T :

"Edv & pédn Tiig dviobryrog moAdanAacidowpey éni —1,
1 dvieétng dvriotpéperar.

TLx. & 1is 3(5 Eomev 3.(—1))5.(-1) §§ —3) 5.

§ 48. ’Eav elvan a)B, 0& elvon kod o )P, &v ol & kai B elvan
Bemikol &pifpot, 16 8¢ p puokds. Mpds Tolrro TraporTnpoipey mpddToV
om, &v Exwpev o ) P kad Y ) 8, elvea 8¢ o, B, v, 8, Betikol, 0 elvan
kod oy ) B8, Awmi &ool elvon o ) P xai y )8, 8& Exwpev &

o—P= Bet. &pi6. N a=Pp-+0et. &pid.
Y—5=6er. &pif. fi y=8-+0er. &pmf.
ﬁonaw?\amdgowes Tas TeAevtades lodmnTas ko WA el-
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ploxopev oy=p&+P- BeTikov +8- BeT. + BeT. X BeTikov. AnAadn):
ay—PB8 = Beyikds &piBuds. “Emropéves elvan oy ) PS.

Kot TatUra, dmadh evan a) P, 84 Exwpey kord T& dvawTépw :
aa)BP fo?) Pt ‘Ouoiws epioxopey o ) P* kad yevikdds o ) B, (u
puotkds apiBuds ).

"Eav elven ) B, 0 elven o® { p¥, &v a xai P elvar BeTikol
&pibuoi, TO Bt p uolkds &piBuds.

AidTi, GpoU elvan « ) B, &v ﬂouaﬂlcxmdawuev T& pPéAN Tol-

™s émi —1-6, eup{cn(ousv ) ﬁ y — ﬁ o1 { P “Opolws ev-

piokopey a2 ( p~2, kai ysvmws o+ ( ﬁ—l‘ (¢ puoikds ).
Otrreos &v o] ) [B], 8 elvan o ) [BI o Jor|—i ( |BI—H.

Aoxrfoerg

68. Aeiforre 871, tav T& péAn dwiodtnTos elvan &piBuol BeTikol kal T& Uype-
cwuev els THY aUThv SUvapv i éxBEtmy dpunTikéy, f &viodTns dvmioTpégeTal.
Ti oupPaivel, &v ol &piBuoi elvan &pvnTikoi ;

69. o) Aeifate &1, v elven a ) 1, 8& efven av (1, &v 10 u (0.

p') 'Edv elvan 0 { a {1, 8& elvan aut )1, &v 16 1 (0.

y') ’Eav eivar a ) 1, 8& elvan a2 (o= (o {(a’ (a(a* {al.

70. Aeifare 61, Gv elvan a ) 0, &AA& a1, 8& elvon
a2)a-2)a1)a’Ya)a?)a

71. N& epeboly Ta Trnhika kai Toia dviadrns ouvbiel auTd, T TPOKUTITOV-
Ta b Tig Sinpéoews TEOY peAGv Tig —8 ) —23 Bk 2, ——l , —0,58.

72. N& eUpebf) Bix Tivas Tiuds Tou x foyvouv al

—5x (30, 3x (39, (—3)(-2)-x)-48-(-22).~

73. Na elpedf) Tivas Tipds wpémrer vd Exn T X, Tvax loxim A dvigdns

4
%- x(—-:-, —0,6x ( —32,— 08 (=3)-x (120 &
2
(- 25 (=06) - x(— 5 (04)-(~02).
Nepiingic nepiexopévwy Kegahaiou |
‘Opwp.ég mg *AryéBpag ZopPolra
xod UvTOpOS ioTopikn| Emioxd- + (oUv fj kai ) Trpocdicews
o oautiis ( Bidxpiors TpIGdV — (TAfY ) dpaipéoews

Tep16Buov dverrrUgeass Tiis "AA- + ofjua ) wpdonuov Bet. &pif.
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YéPpas: TepioBos pnTopixn, ovy-

KekOUPEVT), oUMPOAIKY ).
Abgpavtog. "EAAnY pabn-

patikds (4ov aidva n.X.), 6

— ofjua fj wpoonuov &pv. &pibu,
|a| &mwéAuTos Tipn oxeT. &p1fu. «
|| = GeTikds &pifuds

—|af = &pvnTikds &piBuds

Bepeliwtis Tig "AAyéBpag. = Toov, 5£ Bikgopov
Oetikol kai &pvnTikol &pi-

Buoi, |af BeTikds, —|a| &pvnTikds

‘Opiouds oxeTik@v &piBudv — +-4=+4, ——=+, 4 —=—
( 76 olvorov &Y BeTikddv, &pvn- —_—t=—
TGy kal 10 0). +it=+, ——=+4, Fi—=—
....;+=..._

‘Opropodg dBpolopatog oxetixdy dpibudv. 'ISibtyreg TG
npocbécews.
1) atp=Pp+a, 2) otP+y+8=p+8+aty=..
3) +B+y+8=(8+P)+y+a=.. 4) atB+y)-+b=atBty+5

‘0 dpropdg Tijg dpaipéoews oyetinod dpibpol B &md FAdov
a, fitor a—PB, O—a=—a.

"Axodovbia Vo cupBérwv + A — &v elvar T& alTa= 4,
&v elvan &vrifeta = —.

‘Optoucs &AyePpiol  dbpofouartos o— (+B)—( + y)—(=8)=
=a—P—y+3.

Tolro Tpémeran els &fpoioua oyxeTikddV dpiBudy o—P—y—+58=
=0+ (—P)+ (-r)+ (+8).

Ar dhyePpikdv &poioua loyvouy ol (81éTnTES THS Tpoctioe-
ws. Znuaoia TapevBéoews 1 &yxUAns ué mpooBeTéous Evrds aliis
&~ (B~y+8) = a—PB+y—8=a+ (—p+y-3).

IIoAAamAasiacpds Vo oyetixddv &plbpdv. To Yivopevoy
600 dpoofpwy elvar Betinév. Td yivdpevov Svo étepochipwy elvat
dpvnTinév. 'I816tTeg Tob yivopévou oyeTixdv dpBpdy.

1) P =P-a (vuos Ths SAAayfis Tiis Béoecs TGV TPy OvTwY ).
2) (otP+y dp=ap+Pp+yp (EmuepioTixds véuos ).

3) oPy® = (aP)y8 = (ay)-Ps.  4) x(By)S = aPys.

®0=0-a=0, al=a, a(-1)=—c.

Awalpesig oyetinod &piBpod a 8" dAdov B (#0) a:p= %

Wneptomotr|Onke amé To lvotirouto Eknmaibeutikng Mohmkrig



51

To mnhixov dpooipwyv oxetix®dv dpbpdyv elvar Betixdy,
16 7mnAixov étepooipwy elval dpvnTixdv.
Awaipeaig Sia tod 0 elvar adivarog.
‘Oplopdg duvdpewg oyetinod dpidpob.
at =a-a.q |4 TapdyovTEs
rlw:%}-‘, oM. ¥ = oY, u, v dxépaior dpifpoi.
=1 (as0), a=qa (-1)X=+1 (—1)»H=-1,
(—1)==41(+ éavv&prios, — &v v Tep1TTS )
ot @ a¥ = oY, I, v, oxeTIKOl diépariol.
’Avicétnreg petaEd oxeTixdv dpidpdv.
la Y0, —lal( 0, & a—P )0, a )P, & a )P, v )8, TOTE
a+y ) B+5, &v a) B, Téte —a (B, & a )P, oAl) Pl
&v o) B, (=) (B-(=AD-
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KE®PAAAION II
A’. IIEPI AATEBPIKQN INAPAXLTAZEQN

§ 49. *AlyePpudi) napdotacig xakeitat T6 gbvodov dpiBudv
f| ypappdtwy ( xpnowonooupévwy Omd Tig "AAyéBpag mpdg
rapdatacy &plludy §| mocohtwy ) § dpBudv xal ypappdtwy
guvleopéviwv pé dryeBpixd oVpBora TV mpabewv.

"Edw Bobolv ol oyeTikoi yevikoi dpifuol .. a, B, ¥, kai wpoo-
TeBolv ol «, kai B, els & 1O &Bporopa ToUTwy TpooTERT 6 ¥, B Exco-
pev (s yvwoTdv, ) Efayduevov (a--B)+y, T& dmolov Myeton kad
dAyeBpuxdg THmog.

‘Edv &mwo 1o &bpoioua TGV o kol P &eoupedi] & y, 6& Eywpev
(a+P)—y, T démoiov kodeitan Emions dAyePpixds TUTOS.

Té a—(B—y) AMyeton &AyePpikds TUTOS, pavepcoverl 8¢, 8Tt &rd
oV &prBudy a O& &eaipedi] 1 Sixpopd P—y.

M.x. 70 &Bpoiopa a+a+a TaploTdvousy oUVTOPWS pé TOV &A-
yePpwdy Timov 3a. ‘Opofws ypdgpouev dmions a+-a+-.....+a=ay,

W pocdetéol
o a a & 5

TS 8% —a—a—a...—=—va, TO — % R S o ik G B i o e
v nmpogBetéot

Ta Sibpopa oUpPola, T& dmola petayeipi{dueda els THy "AA-
YePpav Sik v& TrapaoThiowpey TO Tpdonuov £vds &pifuold, TS ouv
(+) A 1 My (=), T ywdpevov (-), T& TnAikov (:), T
&bporouax (+ ), T™v Siagopdv (— ), TV TeTpaywvikiy pilav () )
&p1fuddv, 16 fgov (=), 1O Sidgopov (=& ), T peyadUtepov (1))
K.T.A. xoAhoUpev dAyefpixd oOpPola.

OUrws dAyePpikai Tapaotdoes elvar ai: (a-+p), 6a+P—8y,
a, Sa, By, atpP—(y+8), (—5-3):6+13-10, 6a’—«.

’Ex ToUtwv 1) o+-P  gavepdver Tov dpifpdv, & émolos Tpo-
KUTrTEL, £&v €ls TOV o TrpooTedd] & P. ‘H a+P—(y+38) qavepdver, Tdv
&p1Budy, & dmolog TpokUTrTel, E&v els TOV & TpooTelT & P kad &md
1o &fpoiopax a+-P dpanpedi) 16 y+4-5. ‘H mapdoTacis o wapioTéve
TOV dpifpdv a, K.T.A.
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§ 50. Avo dhyePpikai TapaoTaoels Aéyovran lgeddvapor, tav
TpokUTrTy 1) pia &wd THY &AAnv Sia Tiis fpapuoyfis TV 1ioTh-
Twv TéHY Tpdfewy. OUtw Ty, of o®+of xai a(a+P) elvan ioo-
SUvapol. A16TI, &v els THv Beutépav ékTeAéowuev TOV TTOAAGTTAQOIO-
opdy ToU a ém 16 (a+P), eUpiokopev THy TpwTny o4-of* Emions
o a+P ki Pta elvan igoBUvapor. Thy iodmTa dUo ooduvduwy
S\yeppik@dy TapacTéoewy koAoUpey Ttadrémrte kai  omuevo-
uev arTiv évioTe xai pE TS oUpPorov = Tibéuevov petafy TV i-
coduvdpwy TapacTdotwy, T.X. o?+aop = a(a+p), o+p =P+,
&rraryyéAhopev B¢ oltews, of ouv ap loobuvapov ToU «a tmi o owv
B, To a oUv P igodlvauov ToU P olv .

1. EIAH AATEBPIKQN NAPAZTAZEQN

§ 51. 'AryePpixh TapboTacis Afyeton pnrh¥, dav i olBevds
1@V ypaupdtwy s elvar onueicopévn pila Tis. Koo ai :
s, 3ay3 ik O Txﬁ +y.
NMapdoTaots &AyePpiky Aéyeron dppntog®, Eav Stv elvar pnTh.
My o a +VB: a—Yas . B, 6YX + v elvan TapaoTéoes &ppnTot.
'AlyePpict) TapdoTaots Afyeton dxepala, tav Btv mepiéyn Si-
aipeoiv 81" dvos | kal TepiocoTépwy TAV YPOUUETWY TNS ).

al TapaoTtdoeis a+-B, Sa"-—% a’B+y, g—oP Abyovtan duépaic.

Khaopatuch Adyetan pia pnTh  TapdoTaols &Ayeppixf, &v
mepibyn Siadpeaty ToUAdyioTov BI7 Evdg TGV YpauudTwy TNS T.X-
a  2e—p 3 Bt adB 5o,

p a+ B 5 ¥ a—f

Aéyovtan xAaopatixal f| dAyeBpixd xAdoparta, tmadf f mwpoTH
mepifxer Siaipeov Bi& Tol P, ) Sevépa Sik TOU a+p, | Tpitn Bik
ToU a? K.o.K.

al kaTwTépw :

AoxfoeLg

74. Tives ik T&Y wéTwb TapaoTdoewy elvan pnrai ; &ppnTorn, dacépaian
rAaopamkai ; Awori ;

# Els BedBwpov Tov Kupnuaiov épeidovran al Svouasion pntt, &ppnTos.
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@ Sp-opt ) VEFB v 8V xw-% )5+ B

o= S TS Ty
75. Al mopaotéoss o) Va2 B) [ (a+ P)? ¥') 3 elvan pnral # &p-
)&
pntol ; Aiari; &) EUpete wapaoTdoss, ol dmolan paivopevikdds elvan &ppmTol.
76. Al xartwTépw TopacTdoes elvan drépatan fi xAaoparikal ; Ateerf ;
. 9aZPp . 16a(x—pP )2 . BYZ- X -y ! 3a2 + B
el - e vl i o e 4 5 ’
o Ly Vyxw P e

2. IEPI MONQNYMOQN

§ 52. Movdvupov Aéyetar dAyePpinhy mapdoractg, eig ™v
émolav olite mpéabesig olre dpalpeoig edploxerar onpelwpévy).

M. x. of mapaoTdoes: o, — 6yy?, —:;,-or-ﬁ-y-ﬁ, "'g_:f;
AEyovTal povawuua.

"Axépaiov Aéyetcn v povdowupov, v pdvov TroAAorAaoia-
oudy émi T@V ypaupdTwv Tou Tepiéxn. ‘Edv Bt TEpIEn Kol Siaxd-
peatv. ToUAGyioTov 81" Evds TGV ypoauudTwv Tou, Abyetai xAaopo-
Tikdv poveovupov. OUtws, ¢k TV &veTépw HOVWWHWY T& pév Tpic
Tp&dTa elvon dxépancr, TO B¢ TEAeuTaiov KAQOUOTIKGY.

Pnrov Aéyeton &v povdovupov, &v Stv Exn pilav els &v TolAdy-

3a2p

oTov TGV ypappdTwy Tou. OfTw T& 55 V5 o®B elven pnTex povco-
vupa.

"Appntov Myetan Ev povvupov, &v Stv elvon prtdv.

‘Eav els 10 povdwupov Umdpxn &pibunTikds T Tapdywy
YPageTan olUTos TpddTos ked AéyeTtan ( Gp1BunTindg ) ouvrereotig
ToU povwwipou. OUres, els T dveoTépw povedowpa ol ocuvreAsoTal

KaTa oelpdv elvan of : 1, —6, —:;-, — ;-

To &Aoo pépos Tol poveowipou Buvorran v AtyeTan xbplov mo-
oov aUTol, elvan B¢ olrrd, els T& &vwTEPW POVWHX KOTX OEIpAV
op
a, Xy  ap.yd. 7
Els & poveowupa, T& ( poavopevikéds ) uh Exovra ( &piBunm-
KOV ) ouvTeheoTHv, EvwooUpev ToloUrov Tov + 1, f — 1. M. x. ToU
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a ( &pBunTikds ) ouvTeAeoThs elvan + 1, 816Ti & @ BuvaTen v ypa-
of 1 -« &v® ToU —a elven & —1, émadn ypapetan —1 - .

"Av Utrdpyouv TEPITOOTEPOL TOU Evds dpifunTikol  TrapdyovTes.
gls &v povdvwupov, dvTikaBioT@pEY aUTous pE TO YIvOpevdy Twv,
T6 dmoilov YphpeTan @§ TP@TOs Mapdywv aUtol kai elvanr & dpi-

BunTikds cuvTEAESTTS ToU povwvupou. OUTtws, &v Exowpey —a?P - % )

ypdoouev (—1). % Py f — % o?Py® xkai &6 — % glvan & &pifun-
TIKOS OUVTEAEOTH)S TOU HOVWVULOU TOUTOU.

KoAoUpev ouvtedeotiv Evds ypduportos () ToU yivopévou Tre-
PICOOTEPWY TIXPAYOVTWY povwwlpoy ) TO Yyivduevov TV &AAwy
TapaydvTwv aUtol, .X. els TO o’y?, ouvreAeoThs ToU ¥* elven 6
a3, els TO —3a?Bxy ouvTtekeoThs ToU Xy elvan 1O —30®p.

Ao upoviowwpa Abyovron &vtifera, &v Siapépouv pdvov KaTd
10 ofjua TV ( &pIBuNTIKGY ) ouvTEAeoTOY aUTdY, s T 2502 kal
— 25a®.

Bafpdg éxepalov povwvidpov (g mpog &v ypappa Tov xa-
Aeitar 6 éxbérng, Toév dmolov EyeL 1o ypdppa Tolto elg Td po-
VOVLROV.

TT.X. ToU 7To®P & PadBuds dos pds To o elven 3, s mpds TO P 6 1;
ToU %usﬂﬁy 6 Paduds s mpds TO o elven 3, cog Tpds TO P 6 2,
xai s Tpds TO ¥ & 1.

'Edv &v powcowupov Biv mrepiéyn ypdupa T, 8& Aéywpev STi &
Pabuds Tou dxs Tpds TO ypdppa ourd elven 0. Tly. TO povidvupov
3a2 elvon 0 PaBpol s mpds 16 P. Awdm Buvdueba va yplywpey

vl ToU 302 Td 3cp’, Emeidf) elvan P'= 1. Kad T& &vm, elvan
3olp'= 3] =302,

Bafpdg dxepalov povwvipou g mtpds meplogdtepa Tod évdg
Ypdppatd tou, Aéyetal To dBpoopa tdv éxbetdv, Todg dmoloug
éyovv T& ypdppata adrda elg Td povavupov.

T.x. T& povddvupov —2—0(2[53)/ elvon TrépTrTov PabBuol s Tpods T
ypéppora o kai B, TeTdpTou Pabuol ds Tpods T& P kal y, TpiToU s

Tpos T& a Kai Y, Kai ékTou o Tpds Ta «, B, Y.
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77. EGpete Tov ouvtedsothv kal T6 kiplov Togdv dkdoTou TGV  KéTeob po-
veowipwy ;

a) 3a2p? P ) —Satps Y) —a 5 ) —3xy2
€) 2x2 o) -—;’— X3 2 ——"41 n) 0,1-x2
0)—456x 1) — —2— a2 o) = —g—azsp . (—8)p2

78. *Ouociws Tov (&p1BUNTIKOY ) ouvTEAEoTRY T&Y KéTeody, kafoos kol TOW
ouvTeAsoTHV ToU a, ToU X3, ToU P2 :
- ; X ! 21, ; 3 A e
«) g P) -3 Y) - ox 5') 34x €) 2-ap

79. "Opolews 1@V x&Twd, TdV ( &pBunTIKGY ) oUVTEACTHY Kal TOV ouVTEAe-
oTHY ToU «, ToU X, ToU B, Tol y, Tol x2:
@) 2:(=3)- 4y B)=2Ba-6p  ¥)2: (= 4)x-(~T)y 52

3 )? 77
2

D-% -2 n-Ze -y mEx(-4) Gay

80. Tivos PaBuol elvan kabtv TGV kédrwb povevipcy ds TPOS a, s Trpds P,
@5 TPds Y, ws wpds o kol B, s Tpds a, B, v ;

a) 5a2By® B7) 12102y v ) —24aPiyt  5) — 13a%P2yd

81. ‘OpiocTe Toix &k Tév &veoTépw povwWIHwY TV &cm‘;asmv 79 elven dwé-
pata kal dpioaTe Tivos Paduol slvan xadév : ') s Tpds «, B') cs mpds B, ¥') i
TpSs X, 87) ds mpds , €) dos Tpds a kal B, o) dos Tpds X Kal .

. OMOIA MONQNYMA

§ 53. Ado i) mepioodTepa povdvupa Aéyovrar Spowx, &av
Exouv Td adrd xdplov moodv, Siapépouv 8¢ xatd Tovg ( dpiBun-
Ticolg ) guvTereatds Twy ( dv Stapépouy ). Ofrw T& HoVEOWHX

6a, —g—a, —23a elvan. Spota, s Srapépovta pbvov KaTd Tous ( &pi-

BunTixoUs ) ouvteeotds Twv. ’Emions Td — % P, 6B, —17p elva
Spoia, Bik OV ortdv Adyov, kafs ked T 12a%B, —15028, 23a%,
—a®B, dx Eovra TO aUTO KUplov Toody af. :

Movavupa Aéyovrar Spota, og mpdg &v 7) mepiooérepa yphu~
pata abtdv, dv Exouy T& ypdppata Tadra pé ToUg adtoug éxbé-
Tag.

Wnepromotr|Onke amé To lvotirouto Eknmaibeutikng Mohmkrig



57

Olmw T& povawpa Sa?Py, —6a’pd?, 218a2P8 elvan Suoia dos
TPos T& ypdupoTa oUTédy o kai P.

I. TPOZBEZIZ MONQNYMQN

§ 54. KohoUpev dBporopa Sobévrwv povevipwy (f) xal &A-
yePpik@v TapaocTdoewy ) THY &AyePpikfiv map&oTaciv, 1| dmolx
TpokUTrTEl, Tav ypdywpev T& Sobévta poviovupa (i Tds Sobeicas
TapaoTaoes ) TO &v wapd TO &AAo, kabiv pE TO Tpd alTol ofjuc.

Olrreos ) Trpdadeots Tév povewipwy 4o, —1562, -6;2 5iBe1 o
&bporopa 1O 4o — 15p% + ?62—

‘H mp&tis, ué¢ THv dmolav ebplokopey 16 &Bpolopa TéHY Ev Ad-
yo povewvipwy (f &AyePpikddv mopacTtdoewy ) Aéyeton mpbéabe-
o5 aUTGY.

§ 55. To dbporopa S08évrwv dpolwy povwvipwy elvar po-

vavopov dpotov mpdg adrd, €xov ouvredeoThv TO GAyefpindy
dfpolopa TGOV ouvreAect@®v TV SobBévrwv.

*Eorw m.y., 6T InToluev 1o &Bpoiopa TV dpolwv poveoviupwy
3a kal 4a. Tlaparnpolpey, &1 ToUTto elvan 10 3a+t-4a, Td dmroiov
= pt (344 )a. Aidm, &v ékTehéowpev TOV TOAAGTAGTICTHOY TOU-
Tov (katd TOv émpepioTikdv vopov ), eUpioxkopev (3+4)a = 3a
+ 4a.

’Emrions &xopev .. —3a44a+- %a—13o:= (—3+4+ g —13)a, «a,
tradh elvn 3444 o—13=124 2 =— P+ 2 ¥ erern
& &yopev Eforydpevov TO — %ia.

|1

Tod &bpoiopax . X. TOV ;-%c:’, o?, 4o, —To? elvon :
—2 ot 2ot dot-Tot =(—5 + —g—_a) o=~ —3)ot=—3 -at.
‘Ouoiws Exopev, 6Tt 1O &Bpoiopa .. TV XAy, —3x%, TXy
- -g- iy elvan @
. & 4 4 5
X3+ Txty— g X = (13475 ) Xy = (5~ 5 ) X =4 50y
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Ka®” dpoiov Tpdmov elpiokopey, 811 1O &bBpoioua T&Y duoiwv
HOVVUWY +2a2B, —6a%B, +13a?B, —a?B elven:
2a’B—6a?B-+ 13?P—a®P = (2—6+13—1)a?B = 8a?P.
‘H dvwrépw mp&fis petafy TV Suoiwv povewpwy, Wi THY
dmolay &rmikeBioTé VTN oUT& p¢ Ev ToloUto ioov pe TO &fporopd
Twy KOAEITAl dvaywyy) dpoiwv povwyipwy.

"Aoxfioerg

82. N& eUpebouv Ta E§aydpeva TéY kdTwbd mpdlewy :

a') Sut-4u B) —10p+ (—6u) Y) —4u+6u  5) 5u+ (=)
€) Ba+a+ % oT) p—Tp+ (6p—3p) ') Tx+(—8x)+6x4x
n") 9a+ (—6ata) 8) —x-+9x+[(-6x)+9x)]
83. EUpete 10 &forydpevov TGV :
') 3x2-5x248x2-3x2 B") 4ox3—4px3-5yx?
Y") 3a?Px3—2a2Px3—6a2Px &) 4wy —5x2y+3x*yA—10xty?

') % x24 3ax— -;— o2—2x2+ ax+ 1 ~—é- a2

84. *ExteMooTe THY dvarywyhv peTafl TGOV dpoiwy povewpwy K THV Ka-
Twh kal elpete TO &Bpoiopd Tww :

3 3 Hyos
7~:‘-x2~.p. —X, I9T 92, 1,75x, —8—8—Lp.
5 Tsz“ x, — 1,125¢, —0,25x%y, 0,6250.

85. N& yivn f) dvaywyn peTafl Tév duciwv poveowipmy & TOV xkaTwh
a’) 3a%B, —8xy?, 3a2B, 32xys, 0,3502B, —0,25xy®, —0,5a2p.

B') 30xy?, —24a2pdy, 16xy2, —12,3a2Pdy, —0,75a2p%y,

Y') —6a%Py, 12a2By, —Ta2Py, —3,6c2By, 0,32y, 7,5a2By.

3. APIGMHTIKH TIMH AATEBPIKHE IIAPAZTAIEQE

§ 56. KahoUuev dpibuntuchy tiphv  dAyePpikiis TapaoTd-
oews, TO Eforydupevov TO TpokUmrTov, dav T& els THY TapdoTaciv
UmapxovTta ypdpuoTa  AvTiKaTaoTAowuEY, pE &piBuoUs dpioué-
vous kai ékTedéowpey Tas Tpdels, af dmoicn onueioUvTon els oty

(*YmoTifeten, 611 ai Tipal TEHV ypaupaTwy H& elvan TowalTal,
oTe O pEV TOpOVOUOTHS THS TapanTdoews, E&v Exn TOl0UTOV,
v& pf) AauPdvn Ty Ty undéy, N Bt UTd THY TeTporywvIkAV pi-
fav ToodTns v& AauPdvn TipRY BeTikhv f undév A%
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Olrw, & elvon a = 3, | TapdoTaois 4a Exer THv Tipfy 4.3=12,
‘H mopdoraots at=a-a-aax, dtav a=3, e TV TP
3.3.3.3=81.

‘Eav elvan a=5, p=6, y=7, 1| napéxmacr;g% a-P-y Exgr TV
TIUfv —1% -5.6.7=135.

'Edv elvon a=-2, B=1, y=5, f| mopboTacis 3a2+42y—5p Exe
™y Tpnv 3.(—=2)*4-2.5-5.1 = 124+10-5 = 17.

Edv elvon x=2, y=3, w=4, 7 1'rorpa0'rcx0'|g 3 ¥ &y Ty Tdy
5 Y

3444 2

Avo d&AyePpikai TopacTdoes foobuvapor SiSouv loous &pi-
Buous, dtav T yphupatd Twv &vTikaTtacTabolv pi Tas olrds, &A-
A& SmrolaodfToTe TIuds.

My of a+ P xad P+ « elvan foobUvapor TrapacTéoes ko
8idouv foous &piBuols, &v Tebf) Ty, a=1, p=-5, &te a+ P =
=1-5=—4=-5+1.

"Aoxfoerg

86. Na ebpefloly & Eaydpeva TdV kéTwh mpdewv kal of Tipal B1& Tds on-
uElIOUPEVas TIRAS TV YpaupdTwy :

a') —6x+ Ty+ (—3x), Srav elvan x= 3, y=4
B") —9x+ (—Ty)+ (-3y)+ (—6x) dtav elvar x = 3, y=—4
87. N& eUpebi] /| &pi@unTikd| Tipfy TGOV TapaoTdoewy :
a’) a6+ B3, &tav elvan a= 2, p=6.
+p)(a—3
P e 6503525 B dtav elvan a= 2, p=15.

88. Na& elpefij f) &pifunmikfy Tiph) TV MapaoTdoewy :
a’) (a+P) - [e2—(P2—6ay)], &tav elvan=-5, p=2, y=-3
B') Vo*—2p4y—2f4a2+p - (aty) dtav elven a=9,p= —4, y=3
89. "Edw Tefj p(x) = 3%, v& Sery 8, &1 elven ¢(2)-9(4) = 9(6)
90. "Edv Tedi] @(x)=4x2+4x—3 xal p(x)=9(x+8), &eifate, d11 ¢(5)=w(3)
91. 'Eav ¢(x, v, 2z)= (x+y+2z) (x+q;—z) (x—q)-z) Beffate OT1:
ll-’r]tplonoq:ﬁgnks u%?o_;g lglo TOUTO Elq'ralﬁsutucnc MoNimkrig



4. [IEPI NOAYQNYMOQN

§ 57. Kakolpev moludivupov 1o dAyefpixdv dbpoiopa po-
vovipwy ( td éroia dév elvat mwavra dpota ).

My. T ?-%5&"—%;1—#15 elvar ToAucdowupov kai elven &Bpor-

oUX TAV HOVEVUHWY 3%?, 508, —§§%Z, 15.

‘Ev moAucddvupov Aéyetan pntédv, iav EkaoTov TGV TrpoobeTéwy
Tou upovwwipwy elven pnTdv.

"Axépatoy Adyetar Ev ToAuvupov, Eav SAoi of TpoodeTiol Tou
elvan dxépana povidvupa. "Appntov Adyeton Ev ToAUGWUpOY, &V Tou-
A&yioTov el 1@V mpooBeTéwy Tou elven povdvupov &ppnTov, kal
TéAOS MAaopatixdy AéyeTal, v ToUA&yioTov els TV TpoofeTéw
Tou elval KAQopaTIKOY HOVWVUHOV.

OUrw 710 3c® + 5aPy — 13y? Aéyetan dxépaiov ToAucowupov,
elvon 8¢ &Bpolopa TGV povwvipwy : 3a?, 5afy, —13y

3 ol T

To Zx¢y+ —8—?—?&;}2%—6 AéyeTal pnTOV TOAVGWVULOV.

To Vx + 4x2-6\ x —7 Myeton &ppnTov TOAVGIUHOY.

‘Ouociws 16 — 43;—1-2— xg+-g- ;:)——? AéyeTan KAQOUOTIKOV TTOAU-
wWvypov.

"EkaoTov povddwupov TroAvwwipou Aéyetal kod dpog avTtal, dU-
vatar 8¢ els Opos v& elvai &piBuds Tis oyeTikds. '

Els TololUrog Spos SUvarar v UmoTed), 8T Exel ypdupora xal
koBiv pé exBétny undév, i v& Bewpn6i s povdvupov Poabuod 0 ds
Tpos oiadnmoTe ypduuaTa.

"Opos moAuwwipou Aéyetan ouviiBws BeTikds piv ddw Exn &pi-
BunTikoy ouvTeAeo TV BeTikdy, &pvnTikds B¢ Edw EXN apvnTikdY &-
POUNTIKOY ouvTEAETTAY.

TToAudovupoy dépaiov Aéyetci Sibvupov pév, Eaw Exn 8o &-
pous, kafds T& a+B, at4-PBY, x2+-6, Tprddovupov 8¢, tav Ex Tpels 6-
pous, kafas T X*4+Ax-8, a+p—y, o+2ap+-p2

§ 58. AoBévros dwepaiou TroAuwwipoU xaholvran Suoiol dpor,
T OO poVEVUNG alTou.
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Acbévros dkepaiou TToAvwvUpou pé OSpoious Spous Buvdpsba
V' QUTIKATAOTHOWPEY aUTous pé TO &AyePpikdv &bpolopd Twv.

OUtw Tr.X. &ls TO drépaiov oAU WOV Gonys-i- -g— oy — 20ty
—yi—Tay*+2a%y? of dpor bays?, %cx\.y’ —Tay? elvan Spoiol kad E-
xouv dhyeppikov &bpolopa ( 6+ —g— —7) o= — —é— ays. "AvTikabi-

oT&duev Aoirov els TO BoBtv TToAudwupoV Tous Tpeis Opoious Spous

i, R ' x i .
Tou pé 1O — — ay? kai Exopev, GvTi ToU BobévTos, TO dxépaiov To-

AUGVUHOV — % oy —2cty—yi+-2a%y?, TO Smolov AéyeTan dvnypé-
vov TroAvwwpov ToU BSobévros xal elval loo8Uvapov olrol.

Tryv icobuvapiav oupPorilopev EvioTe kal p¢ 70 = (oUpPolov
Tfis TautéTNToS ), fiTol BéTONEY !

6oy -+ % oyS—2cdy—yi—Tay 4 2edyi= — % oy —2ody—yi4- 20y

‘Opoiws Exopev T.X. Sy3W-+x'—3x3y+ 2 =5x W+ }3y—2) y?==
(14+2)x*+ (5-3+ 1)+ (—5-2))*y*= 3x*+3xN—7xy

§ 59. Babuog éxepalov moAvwvdpov wg pdg &v ypaupa Tov,
Aéyerar & péyorog tiv éxberddv Tolg dmoiovg E€xelL TO ypdupa
ToUTo elg ToUg dpoug Tob moAvwvipou. ‘Edv & £kbétng olros elven
1,2,3, & moAucovupov AéyeTan mpwTou, devtépou, Tplitou... Babuod
s mpds TO ypdupa ToUTto. OUTtw TO 3a? — 5Py — 12y® elvon Sew-
Tipou Pabpol s Tpds & kal TpiTou d TRds Y, TphTOU 8¢ dg oS P.

BaBpog dxepalov moAvwvidpou hg mpdg Svo, tpia . . .ypdu-
pata adtob, xakeital 6 péyiotog TV Pabpudv TV povwvidpwy
Tou W¢ mpPodg T& Ypdppata TabTa.

Ofrw 1o 3y*—2xy+2x—7 elvan Beutépou Pabuol dos TPds T
X kai . To 502—3aP?y+ 13Py elvan TetdpTou PaBuol s pds o, B, Vs
kal TpiTou s Tpds B, Y.

*Eotw Td dxépaiov moAuwwupov 8x+x*+16. 'Edv ypdywiev
aUtd, Gote ol ixBéran ToU ypduparos ¥ v& Paivouv afavouevor
&mwd Spou els Spov, Bnhadh dos EEfs: 16+ 18x+ x> Aéyouev 8T TO
ToAvwwupov ToUTo elven Stateraypévov xata Tag dviodoag Suvd-

-peig Tob ypappatog . ‘Ouofws, &v ypdywuev oUtd, ©oTe of
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ekBETon ToU ¥ va Palvouv #Aarrolpevor &md Spov els Spov, SnAadi
olrw : X% 4 8x 4+ 16, Aéyouev, &1 ToUto elvan Sratetaypévov xata
tdg xatioboag Suvapelg Tob ypdppatos ¥, dvnypévov.

’Ev yéve & ToAudovupov Suvarran vé Siarory 81y, s TO dve-
Tépw, KoT& Tas &vioUoas fi Tds kaTioUoas Suvdpels £vds Yp&upaTos
ortoU,

’Aoxfioetg

92. T& kdrwb moAuwwvupa Tivos Pabuol elvon ds Tpds a, ds Tpds X ; O
pds a kal x ; Alardore altd koTd Tds dvioloas Suvdpsis ToU o kol Tds KaTIOU-
oas ToU X, eTd T&s BuvaTds dvaywyds.

a') 3a2xi—6ax’—28c’x3+ 27af 4 x5—54afx + Fortx 2

B") —3xt—cf+ Tax®+427abx+ 0, 7atx2—0, Ta2x4—ax?

Y') léxt+ %ax‘+l§a‘x+7a‘—7cﬂ-7oﬁx2+ % o?xé—]lox?

5') —208x—3x8+ 13c8x+ 36— % an sy 6o

B’. IPAZEIZ EIII TQN IIOAYQNYMON

1. IPOZGEZIZ TIOAYQNYMQN

§ 60. KadoBuev &bpoiopa 800évtwv modvwvipwy, T mo-
Avwvupov To Exov dg 8poug Tolg Spoug TV 80Bévtwy xal Exa-
oTov pe To ofjpa Tou.

To &bporopa .. T®Y 302(+PP4-6+ ot kad —PP—84 204202,
TO drrolov TrapioTévopey kol s £Efs

By +-p2+6+ot) + (—P3—8+2cr4-2a2y)
elvar T TmoAUGWLOY 3oy + P64 od—P3—84- 2o+ 20y,

"Eme1df) Umdpyouv Spotor Spor gis T E€aryduevor Tolrro, dkreAolv-
Tes THY dvorywynv altédy, ebpioxopev faydpevov To Soly-+3od—2.

‘H mpafis, pé v dmolav ebplokopev 16 &Bpoiopa SobévTwy To-
“Avwvipwy, Afyeton mpéoBesig aUTév.

‘Opolws eVpfoxopey 1o GBpoioua xai mepioooTéipwy TéY Blo
TroAvwwIpwyY, ((T& dmoia Tpds eUkoAiav UtrobéTopev dvnypéva ), Ek-
“TehoUpev B¢ &varywynv T@v dpofwv Spwv els T E§aryduevoy, Edw Urép-

¥ouv ToloUTol.
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Zuvnbus, éTav TpokerTal va elpuwuey 6 &poioua ( &dvnyupévwy )
ToAVWWUNWY, éXOvTwy peTalU Twv duoious Spous, ypdgouey TO Ev
k&Twh ToU dAAcv, woTe ol Guciol Gpot va eUpiokwvTa els THY alrthv
oThAnv (ko Soov ToUTo elvan SuvaTdv) Bid v ekoAUveTan 1) dva-
ywyn ToUuTtwy. OUrw .X., ¢&v {nToluev 16 &bpoioua TéV ToAVwYU-
HGOV

Sot—4a’B2 B B—TaPty?+ 2By +y?
2a’PPy+600—12a' B+ 2a°Bl—aPty?—3y?
—200—6cB+9a?Piy—12c3B*+ oty Ty

Ypagopsy TpddToV oUTd s £EfS :
S5+ 8atp—4a®B4-202By—TaPry?+y?
6c°—12a*p+ 2a3p?+ 202 PPy—aPty?—3y?
205601207+ IRy -+ By Ty

*AxolouBos k&upvopev Ty dvaywyfv opolwv Spwv, TOV Kel-
péveov els Tas avrrds othAas kad eUploxopev EEarydpevov

9a5—10arp—14ap*+ 13a?PPy—Tafty?—9y?

‘Ouoiws s dveortépw Opilopev ThHv Trpdodeciv dhyePpikév mopa-

OTATEWV.

“"Aoxnotug

93. Na mpooTeBouv T& k&Twh TOAVOWHA :

a') 2a-5p+2y, 2a+3B+y, . =3a-2y

B) 2xz—2xy+3y2, —x24Sxy4-4y2, x2-2xy—6y2
Y) 20B+3ay+6aPy,  —5ap+2By-SaPy,  3ap-2py

s 1 1 2xy 2x 5 s
B )ik K g e G AR S it Sy
W OXE Xy 3¢2 R TG0, T ) ¥
R e Tt | R 591y g RitTg

2. A®AIPEZIZ AATEBPIKQN IIAPAZTAZEQN

§ 61. KahoUpev depalpeory dhyePpixiis mapaoTdoews, fotw B
&rd &AAns A, Tv eUpeov Tpitns I, f) dmoila wpooTiBenévn els T
B 5ide1 &fporopa THv A. To faydpevov ' Tiis dpaupéoews Atyeran
Suapopd TV A kal B.

Ak va dpapéowpev poviovopdy Tt dnd dobeicav napdora-
ow, &pxel va npoadécwpev elg Tadmy 1o dvrifetov Tob S00évroc.
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Adm, &&v .. 08Awpev v elpawpev THY Siagopdv ToU —a &rd

ToU oy kal TTapaoTiicwpey oty pi 5, B elven
8 = aly—(—a).

"ANG kaTd TOV Spioudv Tils dpanpéoews O& Excopev

8+ (—a®)=aly

TMpooBéTovTes eis T& loa 16 o? elploxopey § + (—a*)+ol=aty+o?
kal perd TV &uaywyny Ty —o? kai of, Exouev S=ady+aof

‘Opolws eUplokopev &n 7 Bixgopd .. ToU o &md ToU
3a?B4-6aP>—P? elvon 3a?P+6aP?—Pi—a?P=20P+ 6af2—P2.

Edv InTefton .. &md TO ToAudwupov aly—aly+af v dgon-
peBolv mepioodTepa ToU Evds povawpa, Eotw T& oy, —3alyt, —ad
2042 f| &paupoluev &rd TO Sobiv ToAuwwupoY TO TPETOV HOVVU-
uov, &mwd TO E§oryduevov TO Belrepov kal dxoAoUBuws &rd TS véov
E€arydpevov T TpiTov kad olrw kabetfis, A ( ouvToudTEPOY ) TTPOCcBE-
Topev els T Sobv ToAudwupoy TS &bpoioua TV Tpds deaipeoiv So-
BtvTwv povwvipwy, EkaoTov pt &vtifeTov ofjpa. “Htol Exopev kord
TaUT :

oy —ay+od—ay+ 3oyt af—2ony 2,

Ak va dpapéowpev and Sobelong napaostdoews S0Bev mo-
Avwvupov, ypaepopey xatoémy adriig Tovg Spoug Tol &cpal.pe'téou,
xabéva pé 7o &vrtiberov mpbonuév Tou.

‘H &méBerfis ylvetan ko®® Suoiov Tpdrrov, kabdxs kal &vwtépea.
Odrw 1) Biapopd ToU 3a2yx—adyi—6ay? &md Tol Yoty -+ 18afyi—aly?
v omolav onueicovopey o EEfs :

(9ax+18a’y*—aly?)— (3o —Iay*~6a’x?)

elven 9oty -+ 18y 2—ady 3oy 4 Yoy 2+ 6oy
kal petd Ty &dvaywyhv Tév duolwv Spuwv
6a?x+2Ta%y 2+ Say2.

"Edw Exwuev v &panpéowpev &md Sobtv moAudvupov &Ao Toi-
oUro, &v TpdToIs 81° EKaoTov eUplokopey 16 lgoBUvapov arrol &vny-
uévov, dav B¢ Eyouv petafl Twv duofous dpous, ouvfiBws SiaTdooo-
Hev ToUTa KoTd TS Suvéuers ToU alrol ypdupaTos ki yp&Popey
Tov dpaipetéov Umd Tdv peiotéov, kabis kal els THv Tpdobeowy,
dAA& uE fHAAaypéva T& Tpdonua TRV Spwv Twv.

Olrrew mr.y., &&v InTolpev Thv Siapopdv Tol

98B+ 5af*—TP* &md ToU Tod+202p+9aP—11p*—4y2.
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Ypagouev 7o+ 202B+9ap?—11p*—4y?
905+ BB+ 7p?
kai éxTeAoUvTes THY dvaywynv Ouoiwv &pwv eUpiokopev Thv dia-
popav —2a3+ 1002p+4aP?—4p>—4y?.
'Aoxfoerg

94. ') N& eUpedj # Siapopd ToU 4x2+3xy+3y? amd Té xP-xy+2y2
B') N& &paipedij &md T& o+ 3a2P+ 3ap2+p? 10 a*—3a2p—3ap2—p2
y') 'Amd 16 a?xi+4axy—3afy? TO 4aPyr—Saxy—20y?

5') 'ATd 16 10aw —15Bv —yp +56% T —9a¥ +2pv —58% —yP
¢) "ATS TO 4yR+x2—4xy-3x+4 TO Wi+ x+2xy —dy— 2x

93. N& doaipedfj &md Td 2,5x243ax — -;—u* 16 2x2—ax—0,5a

- I 6 3. 1,
—6X+FT0'—'—4'—+_ "'__+‘_5—

X2
74h 8 9

96. N& &oaipebii &md 1o 7)

3. TIEPI MAPENGEZEQN KAI ATKYAQN"

§ 62. To &bpoiopa fi ThHy Sxpopav Buo TOAVWVUPWY  TTapi-
oTdvopey, s eiSopev, KAelovTes EKaoTov QUTROV tvtds Tapeviéioews
(# &yxiUAns ) xai ouvbéovres TaUTtas pt TO + fi — TS Tpdgews.

My. T &Bpoioua TéY 20+ 3ap—P? kad —a— ap+y mapioTa-
vouev it (204 30B—B2)+ (—aP—ap+Y)
kal foolran ToUTto M 20’4 3aPf—p—al— aP+y

‘H Siagopd T@&V TapaoTdoewy TrapioTaveTan ud

20+ 3aP—p*) — (—~aP+Y)
kai fooUran pé 2a4-3af —P? 4 o®+ap —y.

Ex ToUTwv EmeTon &Ti:

'Eav uév mpd mapevBéoewg §| &yxdAng évrdg TG émolag
iyopev 8poug, Omdpxy TO +, Suvdpeda va Thv napaielPpwpev
xweple va petafaiwpev & mpéonpa TdOv Evrdg abriig Spwv, éav
8¢ Omdpyp To6 —, THv mapadelnopev, dpod nponyoupévwg dAAG-
Ewpev T mpéanuov xabevdg t@v Evrdg adrig Spwv.

Otrroos Exomsv a—(B—y+8)=a—p-+y—5

Aidm 1O —, TO Tpd TS Tapevbioews, anpalvel, v& dapedn
TO P—y + & &mwd TO o xal koT& T& &vwTépe, &pkel v& Tpoobe-

3
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owpev gls TO a Tous Spous Tiis TrapevBéoews kaBéva e HAAaypévov
TO TPOTTHOV TOV.

‘Opoiws Exopev :
a—[—(B+Y)+ (a—PB)-r+al=a+(B+y)—(a—P)+ry—o=

=a+p+y—a+pP+y—a=—a+2p+2y.

*AvTioTpéguws, Suvdpeba vk Bétwpev Spous dBpoiouaTos Evtdg
TapevBéoews A &yxUAns, kol &v pv BéTwpey TO ofjpa + Tpo alrTiis
éxaoTos Spos Srarnpel TO ofjpa Tou EvTds TaUTT, av 8¢ 16 —, ol &
pol yphgovTan ExaoTos i fiAAcrypévov TO ofjua Tou gvtods aUTiis.
O¥rew .. EXouev :

o—p—y=0+(—p-r)=o—-(B+7)
'Aoxfoetg xal mpofAfpara

‘Opds mwphdTn. 97. N& elpebolv T& Efarydpeva T&Y kdTwb mp&ecov
kad ol Tipad Twv Sid T&s onusiovpévas TIRAS TV YPOUUETWY :

«') 3x—(7Tx—5y) Stav x= y=3.

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

y') 6—(u—v) & elvanr 8= x+9y—b6w, p= 4x—Ty+2w, v=Xx+y+w.

‘Op&s SevTépa. 98, 'ExTeAéoaTe Tas KATWTEPW. Tmp&éers, doTe va EEa-
AeipBolv ai TapevBéoers kal ol dyxUAc kal elpeTe T Tipds TGV Efaryopéveov ik
Tds SiBopivas TINAS TEOV YPAUUATWV

a') a—fa—[a—(a—1)]] dtav a=1
B') 5,802—8,202—(a2—0,4)+0,6 Srav a= 2
Y h=l=l=Cal-l=(y)] Srav x =y =—1
8) [+ [+ N+ )] drav x=2

¢ —[—{—((B+y—o)+[-[-(e—B+V)]] drav a=1, p=0, y=-1.

99, AfSovTan T& TroAvwvuua :
2-2x4Txd—x*4-x5, x4 2x2-3x34-4x4—x° kol x24 2x3—3x44 4x*.

N& ebpedij: o) To &Bpotopa aluTdy, P) To &bpoioua v SUo TpOTwWY kai
&xoroUBuws ) Siagopd ToUTou &md ToU TpiTou, y') v TpooTedij f Siapopd Tol
SevTépou &md ToU TpwTov els TO TpiTov.

‘Ouéas TplTn. 100. Mphyate kaTedAfAes Tas KATWTEPW TAPATTATEIS,
&ote ol dpor Twv &md Tol Beutépou kal Effs va elven els TapévBeaiy §i dykUAny
Eyouoay Tpd aUTiis: o) TO ofjua 4, P') TO ofjua —:

X34 Tx2-3x-5, —5x4—(3x¥—8x2)—6x+9, 13x—16x24 19x2—14a+ 5y
101. N& eUpeBolv T&:
o) x+y+wtoe, B x—y—w+9, Y) y—(x+w—9), dtav Tedi :

x=3a2—20p+5p?, y=Ta?—BaP+5p?, w=9%2—5aP4 3p?, p=1lo?—3ap—4p
‘Ouds teTdpTn. 102. Els Thy mwpdtnv 1afiv oxohelov Tivdg @oiTouv
a podnTal, els THv Beutépav P SArydTepol, el 58 ThHv TpiTny 2B ShrycorTepor TGV
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els v Tpwnv. TMooous podnTas Exouv v A al Tpels T&Eers ; TMéoous Exouv
al Blo mpdTon TaEEls TEPITTOTEPOUS TS Tplmns :

103. "Ex Buo avipcmwv A kal B, & A el x Spy. kol ol 8Uo Suol p Bpx. AV & A
Scan s Tov B 3 Bpy., méoas & En ExaoTos ;

104. 'O B &g tpimAaocias Bpy. i & A, & I BimAaglas ToU B, & 8¢ A Exap
Bpy. Téoas Exouv kal ol Tpeis ;

4. TINOMENON AKEPAIQN MONQNYMON

§ 63. KodoUusv ywdpevov Bobeioddv EGAYEPPIKGY TTXPATTA-
gewv Ty TapdoTaaty, f) émola Eye1 TapdryovTas Tas Soleioas Tapa-
oTAOEIS.

‘H mpdis, u¢ v dmolav eVpioxopev T yivdpevov dhyeppikidv
TapaoTETEWY AfyETal TOAAATARCLATROG aUTddv.

"Eorer &Ti OAopEv V& EUPWHEV TO YIVOUEVOV TV HOVLWUWY
5a?Bty xkad 3By? Kotk Tov Spiouoy TO yivdpevdv Twv, TO dTroiov
onueicovopey oUtw ¢ (5e22y) - (3PY?), looUran ué 5a*P?y-3Py?. "AA-
A& ToUTo elven yiwdpevoy T@V GAYEPPIKGY TTOPayOVTWY TRV WO-
veowpwy kol t&v dAAGEwpey v Bov alTdv 6a Eyxwupev

Sa?pry-3py?=5-3-a%.p% Py ¥ =15apty>.

*Ex TouTwv kol &AAwv duofwy TapaBeryudrwv &8nyoUpevor Aé-
youev OT1:

Ax va ebpwpey T yivopevoy dxepalwy povwvduwy, ToA-
AanAacidlopey Todg &piBunTinols ouvtedeoTds Twv wal SeEud
tob yivopévou Twv ypdpopev xabéva yphppa, Omdpyov €lg T&
BoBévta povavupa, pé éxbémy Td dporopa Tdv brebetdv, Tolg
émoloug Exer Tobro elg T Sobévra.

Elvan pavepdv &1 & Paduos ToU Y1VORéVOU HOVOVUHGWY A% TTPOS
v §| meploodTepa ypdupord Tou, foolUran ud TO &Bporopa TRV Pa-
Buddvy TdY TapaydvTwY Tou @3 Tpds T ypduuoaTa aUTa. Tlyx. TO
(50y)-(—2ap?y*8)=—10c*p*y*5 elven PaBpol s mpds «, B, v, B
44 7=11, &mwou 4 elven & Pabuds Tol pwTou Trapdyovros kal 7
& ToU Seutépou s Tpds T& «, B, Y, 8.

'AoxfiocelLg

105. Na eUpeBolv T yiwopeva :
o) x-(cx)ypigh B (xex)ababat ) (BB B Xy x
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€) xvHXX-2x?,  or) (Txyew) (4x2y2) L) (—xy)-(x2y2-t)
106. E0pete T& «') (=2,5a2Bx)2, P') (=030By?)’, y') (—20Byx2)e
107. Elpere 14 :
o) ax (—a2x—1), p') (—xv—lyu—3) (—xv—-Lyu—1). ") TIds Lyoupev povrvu-
uov els 1O TeTphywvov f| els TOV KUPov § els BUvamv pé axépaiov &xBérny ; Ty,

ué i loodren T8 (6aB2)2, o (% x’w)s, 16 (25a2p2y)s;

5. TINOMENON IIOAYQNYMOY EIII MONQNYMON

§ 64. "Eotw ST BfAousv va elpwuey TO yiwduevov
(a*-3aP+p%) 2a.

"Eweidfh) 16 moludwupov elvan &Bpoiopa TéV Spwv Tou, B&
Exwpev  (a®-3aP+p?)-2a=[c+ (—3aB)+p?]-2a.

"Emeidn Exopev moMAamAaoiaoudy &fpoicuartos OXETIKDV &-
piduGv &ml &\ov &piBpdv, evpiowopey T TO duwTépw yivduevoy |
looUron pt a®2a+ (—3ap)-20+ P 2a=20"—6a2P+ 202,

‘Oupolws eUpioxopey &mi: ‘

(5&’B—3uﬁ’+7ﬂ’)-(—3&ﬁ)=—l5a3ﬁ2+9a233—-21aﬁ‘. “Qoe :

Ak v& moAdandacidowpev moAubvupov émi povwvupov, |
noAAanAacidlopev xabéva tdv Spwv Tod ToAvwvipou éni Td |
povvupov xal mpooBéropev ta éEaydpeva. i

"Eqv Exwuev v& ToAAGTACOIAOWPEY povidwIpoY T TTOAUCVU-
vov, Suvdpelar vix EvaAAagwpey THY Béa1v TEY Taparydvtwy ( Becopoiiv-
TE TO ToAv@wUpov s Eva oxeTkOV &piBudy, Emeidh elven &bpoi-
ouax T@Y Spwv atol ) kai olTw B& Exwpey v& TTOAAGTTAGCIGT W EY
ToAvwwpov Emi &répaiov  povdovupov. Thx. T ywouevov

a- (B+y—)=(B+y—)-a kai TolTo =P+ ay—ct.

'Aoxfioeig xai mpoPArfpata

‘Opds wphdTn. 108. N& eipeBolv Ta xdTwb ywopeva kal Tdv Efa-
youtvwv ol dpiBu. Tipai Bid Tas BiSopévas Tipds TV YPOUUETWY.

a’) 3ax(a?—4ax+-x*2) étav x=-—1, a= 2
B') (3a+TP)a—(9p—5x)p » a= 2, p=-3
Y) (3a?+7p%)ap—(9at—8p%)ap » a=-1, p=-2

8') (302p +7B*)-3a?p2—(9aB*—8P2) 2P » a=—1, P=—2
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‘Opas SevuTtépa. Agate & EEfis TpoPAfjuaTa:

109. “Ex Tivos Tétrou dvaywpolv ouyypdvws SUo TayxuBpouot TpoxwpolvTes
b’ elBeias mpds dvmbétous gopds. ‘O a’ Saviel kab’ fuépav atu xAu. kal &
B’ 2 xAu. dhiywTepa Tou a'. Tlogov 8& &méyouv peTd T fu. ;

110. To &bporopa Tédv ynelwv Siynelov Tivds &piBuou elvan a. To ymelov
Tév povéBwv Tou elvan p. TTéTe xal woéoov Bd aifnbij & &piBuds tdv EvadAdEwpev
v Béowv TV yneiwv Tou ;

111. “Ex Tivos Témou dvaywpel Tayubpduos Siaviwv 30 yAu. fuepnoics.
u fuépas PpadiTepoy dvaywpel ik Tol arol TéTou &AAos Siavieov y YAu fuepn-
aiws kod SievBuveron Tpds Tov a’. Tldoov B &méyxouv peTd T fpépas &md Tis dva-
XWpNoews Tou « ;

6. TINOMENON IIOAYQNYMOQN

§ 65. KahoDpev yivépevov 500 moAvwvipwy, Td moAvwvu-
pov T mpoxinTov éx Tob moAdarnAaciacpol adTdv, ol T Exov
mapdyovrag t& Svo moAvwvupa.

Emtaidfy &xaoTov ToAuddwupov elven &bpoiopa Ty Spwv Tov,
gmeTon &m e

Ak va edpwpev Td yvdpevov Svo ToAvwvLpwWY dpxel va
noAdanAacidowpey xabéva 8pov Tol moAdamAaciagréov émi
ndvtag Tob moAAanAaciastod xal va ntpocbéowpey Ta éEaydpeva.

A v& elpuopey TO ywdpevov Suo dkepadwy ToAuwvipwy ouvi-
B Siardooopey ot KaTd TS KaTiovoas ) &vioUoas Suvdpels ToU
aUTol ypappoTtds Twv kai drohoUfuws ExTEAOUHEY TOV TTOAAaTTACO IO~
oudy, mpds eliohlav els THY dvorywyhy Tév dpolwy Spwv, dx pai-
vetan els T& Emdpeva mapadelyuora.

lov. "Eotw &T1 {nTolpev TO yivdpevov (2x>—x+3)(x—4).

Mpagouev 20—%+3
x—4
(1) pepikdv yrvopevov 2% —y2+3x
@ » » —8y24-4y—12
(3) TeAkdv » 23—-9x2+Tx—12

Ta (1), (2) svploxovran & ToU ToAAamAaoiaouol ToU ToA-
AamAaoiaoTéou Emi x kal émi — 4, Aéyovron B8 pepiKa yivoueva.

To (3) mpoximrrel & Tijs wpoobioews TéY (1) kai (2) xal Aé-
YETQ TEAIKOV Y1VOUEVOV.

Wnepromotr|Onke amé To lvotirouto Eknmaibeutikng Mohmkrig



70

20v. "Eotw 7O yivopevov (4x-3x*+x*—1) (X*—x+2). ‘Ouoicss

s dvwTipw EYopEV 453yt +x—1
_ X=X +2
4X3_3X7 + X —y
—4y® 4 3x5 —y* +X HEPIKOV Y1VdpEvoy
+ 8ys—6x! +2%2 | —2 » »
B4yt 12563 —2x° + 2% - x—2 TEAIKOV »

§ 66. 'Ex T®v &dvwtépw Tapatnpoluey 6TI TO yivdusvov ToU
a’ Spou 4y* ToU ToAAcnTAactiaoTéou i TOV o’ Spov X3 ToU ToAAa-
nmAaolaxoToU 8i8er Tov o Spov 4x® ToU yivopévou. ‘Opolws TO yi-
vopevoy TGV BUo TeAsuTalwy Spwv altdy — 1 kai 2 8{8e1 TOV TeAeu-
Taiov Gpov — 2 ToU yivopévou. ‘Etropéves :

"Orav oi mwapdyovteg yivopévou 8o dxepaiwv moAvwviRwyY
( Gvnypévwy ) elvar Satetaypévor xata Tag xatiovoag § Tag
aviovoag Suvapels évdg YPARUATOE TwY, T& Yivoweva TdV dvti-
otolywy dxpwy dpwv ( T@Y mpTWY xal Tedevtalwv ) SiSouv
To0g &vTigToiyoug dxpoug Spoug Tol yvopévou Siateraypévou
bpolwg wg mpdg TO adTd Yphppa.

"Apa 1O yivduevov BUo duepaicov ToAvwwIpwY B& Exn ToUA-
xioTov 8Uo Spous kai BEv BUvaTan vé elvan povevupov.

§ 67. ‘O Paduds ToU yivopévou Blo drepaiwy TOAVWWINWY
s RS TO aUTO ypdupa Twv ioolrran pé 16 &bpoiopa TGV BaBudiv
TGOV TPy OUTWY.

'Aoxfoetig

112. Elpete 1& xé&rwd ywopeva xai Ta Eforydusva Tidv Sovrwy s el
T@v Eayoutveov Sk Tds SiBopévas Tiuds TEV ypappdTww :

a') (x244x+3)-(1—x2) &v Tebij dmou x=-1

B) (x2+2x+2)-(x2—5x+3) > » » x=-]

y") (x3—2x248)-(x2—2x-2) > > > "x=13

8") (Bat—2a+ 5a-1)-(a—3—4a2) »'» » a= 3
113. *Ouoicos :

q') (402\)+-l+6¢v+’+9al).(2uv +¢.._3q8)
BY) (x'f—xty?+ xbyA—xiyt) (x3+y2)
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y') (o —P-av—l.x+y-ae—2.x2)(x2—H+Pral—t.x—y-at -x2)
8) ([x=(B—1)4yB(a—1][xa(B—" )—yBa—1))]

€) (xt+x3—x24x+1)(x—1)(x+2)(x+1)

oT') (2u+B—3y)(a+p+3y)(B-3y—2a)

Bétovres els SAa dmov a= 1, p=2, x=y=—1.

7. AZEIOZHMEIQTOI MOAAATIAAZIAZMOI

§ 68. TMapaoTaoes Tis popdfis :

(a—{—ﬁ)", (a_ﬁ)z' (ct-l-ﬁ)-(cx—-ﬁ), (a+ﬁ)av (u—ﬁ)sr"-
Tapoucidlovran ouyvd kai elvon kodAov va yvwpilopev &mwd upvh-
uns T& Efarydueva T eUplokopeva, Eav els ikdoTny E§ alUTdV Epapud-
owpev TOV kavéva ToU ToAAamAaoiacpol. OUtws Exouev :
lov. (a+B) = (oc+B)-(oa+B) = a?+oP+aP+p* = a4 2ap+ .
2ov. (o—B)*+ (o—P)-(a—P) = o*—ap—aP+p? = o®—2ap+Pp* "Hror:

Té terpaywvov Tod &bpoiopatog ( /| Tijg diaopdc ) dvo
oxetxdv GplBpdv, lcobral ué Td Terpdywvov Tob TpwWTOL &-
p1Opob obv ( 7 mANv ) Té Simhdoiov yivdpevoy TGV dplBudv oby
T Tetpayve Tob Sevrtépou dpibpod.
3ov. ’Emions eploxopev : (a+P)(a—Pp)=ac?+ ap—ap—p*=a’—p2 "Hro1

To &0poropa 8bo dpbpdv éni Thv Sagopdv Twv, looltar
ué Ty Swacpopdy Tod Tetpaywvov Tol pelwtéov TANRV TO TETPd-
ywvov Tob dpatpetéov.
4ov. ’Emrions. ebkdAws eupiokopev &1 (a+P) = (a+Pp)* - (a+P)

— (@+20B+B?) - (atB) = c+ 3o+ 3ap .
Sov. 'Edv els THv TeAeutadav iodtnTa ypywuev —p &vti ToU + B,
TpoxUTrTEr (a—B)° = 0+ 3a%(—P)+ 3a(—BY+ (—P)?
A (a—P) = =30+ Iapt—p>.

EUxéAws eUploxopev 81° ExTeAéoews TV Tpdewy dkopn 6T :
6ov. (x+a) (X +B) = x*+(a+P)x+op.

Tov. (X+@)(X+B)X+Y)=x+ (a+P+Y)x*+ (aP+Py+ye)x+ Py
Bov. (o-+B%) (X*+ w2 —(ax+Bw)*= (ay—Bx)*.
ov. (a®+P+y) (+y*+T)—(ox+Py+yL)=

= (ay—Px)*+ (Bl-ryw)'=(yx—al)’

Al SUo dvwtépw lodtnTes 8 kal 9 Aéyovran TauTOTNTES TOU
Lagrange.

=
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114. Aeifare, &1 elvon :
(a2+P2) (y2+82) = (ay +B8)*+ (B—Py)2= (ay—P8)2+ (b + Py)t.

115, Edv 7e0f) x=2y+ 3w, Seifare &1 elvan x*—ByP—27w—18xyw=0.
116. "Eav Tebf] a+y=2B, Beifate, dmi elvan (a—P)2+ 2P+ (B—y)?==a+y
117. "Eav 7e8f) x+y=1, Beifate, &1 elven x*(yp+1)—4A(x+ 1)—x+w=0.
118. ’Eav Tebfj x=a—B, 0& elvan (x—a)2+ (x—a)(2P—y)—Py+ p2=0.
119. "Edv Tebij @(x,)=3x2—x,+ 1, Beifare &1 elven

: e (x,+1)—9(x,)—-2¢(0) = 6x,.
120. "Edv Te8fj @ (x) = 3x2+7x kad y (x) = 6x4 10, Selfore 871 elvan

@) 9(x+1)—p(x)=y(x), B) w(x+1)—y(x) = 6.
121. "E&v a+ B + y= 27, Seiate &mi:
a) (—a)*+(r—P)+ (r—y)2=al+ P24 y2_2
P) (—a)+ (—P)+ (v—y)'+3apy = 7
Y') 2(r—)(v-B)(T—y)+ () (*—Y)+B(r—a) (1—y) + y (+—P) (—x) = Py
122. Acifore &m1 b+ Pi+ (a+P)i=202B2-+ 2(a2+ P2) (o B)2.
123. “Opolws : &) e+ Ps=(e+B*)(o?+ B*)—a2P2 (a+ B)
BY) () (x—p)*+ 3(x—) (x—0) (y—a) = (x—co)".
124. *Opoies: (a2—P2)2+ (2aP)2= (a2 p2)2
125. *Opoiws:  x2(y—w)+ w2 (w—x)+ w2 (X—y)+ (y—w) (w—x ) (x—y) = 0.

8. AIAIPEZIZ AKEPAIQN MONQNYMON

§ 69. Afyopev & duépondy T poveowwpov elvan Sranpetov i’
&AAov, &v BUvaron va eUpelii TpiTov Tololro, TO droiov TToAAGTTAG-
owxfopevov &mi 16 P’ 8idet yiwouevov 16 a'. Td oUTws eUpIOKOUEVOY
Hovwvuuov KoAeTTal TnAixov Tiis Sicupéoews TGV SUo SobévTwv, T
omola Aéyovran Srapetéog kai Srarpérng.

"Eotw 611 {nToluev 16 TrmAikov ToU 24a’ 81 ToU 8a®, TO dtroiov
omueiovopey oUTtws 24a’ : 8ad,

‘E&v mapaoTowuey 1O mmAikov i TT, 8& Excouev kot ToV
opropov T1-80® = 24ar. Awcipolvres 1& foa Tabra Sid ToU 8, eu-
plokopev TT-o=24a’: 8 fj TT-o® = 3a’. AicpolvTes kai T foa alrd
Six ToU of, Exopev M= 3a’: o = 3a’—s=3a?, fTo1 1T = 3az.

‘Opolws ebploxopev .x. &1 20apS (—4op®) = —5a*p.

Ex ToUTtwv maparnpoluev &Ti:

“Iva ywépevéy TL oyeTx®v mapaydvrwv elvar Sraipetov
8 dAdov, &pxel v& mepiéyy Tolg mapdyovrag adtob xai xabéva
pe éxBémmv loov 7 peyaridrTepov.
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MMpootTt &1 :

Awx va elpwpev td TnAlxov Tijg ToladTng Sraipéoews Svo
axepalwv povwvipwy Swaipobpev Tov ( dptBunTedy ) ouvre-
Aeathv 1ol Swaipetéov Sk Tob ( dpiBpnTinod ) cuvredeotol
ol Satpérou xal SeEid vob mnAixov Tovtou yphepopev Th ypdu-
pata tod Siaipetéouv xabév pé éxbétny loov pe v Swagopav
Thv éxBetdv, Tovg dmoloug Exer elg Tov Srarpetéov xal Swarpérnyv.

§ 70. ’Eav & SicupeTéos Bev Srcpeitan (dxpifdds) Sk ToU Sicn-
pétou, TapaAeiTrouEy TOUs KowoUs TrapdyovTds Twv, &&v Utrép-
Xowv, kai oxnuaTifopev kKAGopa éxov &pifunTthv ToV pévovTa, dog Sica-
peTéov kal TrapovopaoThv TOv pévovTa, s Siaipttnv. Eis v mepi-
TTwow aUthy Aéyouev, 8Tt TO TmAlkov T&V SobévTwy povewpwy
elvan xAacpatindv | TapdoTaois xAaopatied. OUrw Sid THv Siad-
peotv 20a2Py* 1 —5aPPy’ TrapodeiTropey Tous kowous TapdryovTas
5, a, P? y* ToU SicupéTou kai SianpeTéou kad B Exuopev :

4a 4a
WP o T T

"Aoxmnoig
126. N& eUpefloliv T& TmAika T&v xdTwh Bioupéoewy :
a') uiys 1 —3p2y2 P) —12x8y5: 11x2y4 ¥') 0,5x2¢?: —0,2xy
§') 0,45a2P3y4:0,9p%y®  €) —12p8v5: L6ptv ot') 4apt: 0,25ap%y 54

L)~ 5 orpyn0,Basps

9. AIAIPEZIZ TMIOAYQNYMOY AIA MONQNYMOY

§ 71. KodoUpev Biaxipsory Sobévtos moAvwwvipou ( SicnpeTéou )
S1&d povwwipou ( Bicupétou ) THY Tp&fiv, ué THv omolav elploxo-
pev (&v Umépyn ) moAucdwupov ( TmAikov ), TO Omoiov ToAAa-
mAaoialbuevov émi ToV Sicupétny Bider ywouevov Tov BicipeTéov.

Emeidn mav moAvdwuov elven &bpoiopa TéVY Spwv Tov, E-
mweTan - OTL ¢

Awx va Siaipéowpev moAvwvupov ( Swxiperdyv ) Sk povw-
vhpou, dpxel va Siapéowpev xabéva dpov Tou Sid Tol povwvd-
pov xai va mposBéowpev ta EéEaydpeva.
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Kora Talta éyouev :

(1) (Ta?P*+6cp>—153p):ap = TaP?+ 6a?B—15a2p?

(2) (420x—48ay+18aw): (—6a) = —Tx+8y—3w

(3) (—80c5—24a1"):8c* = —10a2—3a’

"Edv ToAvcovwpov Siaipfitan Sid povewwipou, 8& foolUron i Tov
Siaperny &l 16 TnAikov Tis Sicpéoews adTédv. Olrews Exouey Sidk
T& dvewTépw TapadelypaTa :

(1) 7a®B+-603p?—150%p® = of- (TaP?+-6a2p—15a2p?)

(2) 42ay—48ay+18aw = (—6a)-(—7x+8y—3w)

(3) —80a*—24a'°=8c? - (—10a?—3a?) = —8es - (10a?+-3a’)

’Ex ToUTwv EmeTon 3T :

"Av mdvteg ol 8poL 80Bévrog moALWVLROL EXxouv xovéy Tiva
Siatpémny, Suvdpeba va Béowpev adrtdv éutdg mapevBécews wg
napdyovra ywvopévou, Tob émoiov & &AAog mapdywv elvar T
mnhixov 7ol So0évrog moAuwvLpou S1d To TeBévrog éxtdg Tig
napevBéoewg xowvod mapdyovtog.

TLx. els T &vwTépw TpGBTOV TOAUGWLOY G Kowds Sioa-
petns EAigln 1O of kai &rédn ExTds TapevBéoews els T& P’ pthos
1fis (1). Eis 16 Selrrepov moAudovupov EAfeln ¢ Siaipétns T —6a
kai gl TO TpiTov TO —8a® kai ETébnoav EkTds THHY TapevBioewy els T&
BeUrepar pEAN TGV (2) kai (3).

'Aoxfoerg

127. N& ebpefolv T mnhixa Té@v kérwd Bipéoewy xal va Tpomij dko-
AolBeos & BroupeTios els yvopevov Blo mapaydvrewv. *EmainbeloaTe kal Tas igém-
Tos, ol dmolan B& Tpoxinouv Bix Tds onuelovpivas TIMAS TGV ypappdTov:

a?) (14x2y2-28x4y?): (2x2y2) Stav x= 2, y=-2

B) (x+y) (aB): (x+y) » x=y=4, a=p=1

Y') (8xP?—-16a°p?+24a2Pi—12a2p2) : (—4a2p2) » a=3,B=2

§) (xutrtygv - 2xutligv+lxu yvte) ixp v » x=4,y=1u=v=—1

128. N& TpamoUv eis yivépeva Buo Tapaydvrwv Ta

a’) ax+ Bx, P’) 49aP+63a, y') 56xy—72xew, &) 0,35aP—0,49%y.

€) 2,3c%p5-2,5a%p1, o1') a®xy+ 3a?Px2y+ 3apxyl-xyA,

; 2 5 1
§) 12 5 @B -1425a%%-15 = o%% - 11 o P!
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§ 72. KohoUuev Sialpeoiv ( depaiov ) moAvwvipou ( Siaupe:
Tiou ) Bi& ( dmepaiou ) oAvwwipoy ( BicupéTou ) THY Tp&§v, pE ThHY
dtroiav eUploxkopev, &v Umdpyn, TpiTov TOAUWVULOY ( TnAikov ),
16 bmoiov ToAAamAacialépevoy Emi TOV SicapeTny ider y1vdpevov
Tov BiapeTéov.

“EoTw 6T BfAopev va Sicnpéowpev 1O o+ 3024 3a+1 Six 1ol
a+1.

Maparrnpolpey &, émadf T& moAvdwwpa elven SiareTayuéve
KoTd Tds Kamovoas Suvdpels ToU a, & TrpddTos Opos ToU TAL-
kou (pé TOV peyodUTepov &k@étny ToU o), Tov dmoiov {nToUuev,
TroMarmAaoialoueves i Tov TpdTov dpov o Tol SicnpéTou, TPETTE!
v& 5iBn Tdv TpéTov Spov ToU Bicupetéou of. ‘Emopéves & TrpddTos
8pos ToU TmAlkou 6& elvan of @ = 'ANAG TO of Bév BuvaTen
va elvan dGAGKANpov T TrnAikov. AT, &&v éxteAéowpey THY Sokiphv
Tfis Binpéoecos aUTiis. eUpiokouev:

o?(a+1)=c+a?
Tolro &paipoUpevov &rd Tov Siaupetéov Bibel
(o®43e2+ 3o+ 1)—(c?+a?)=2c>+ 3ax4-1.

Mpémer Aoimov els Tov eUpebévra mpdyTov Spov ToU TrnAikou
v& TpooTedf) TapdoTaocis Tis dkéun, 1 dmolx TroAAarrAaoIalopé-
vn tm a+1 v& 8idn 20+3a+1. "Hrtor mpémel v& Sicnptowpey
dxépn TO 20+ 3a+1 Bix TOU a+1. "Exopev Ay v& Sicipéocw-
uev SUo moludwupa. AN 1) Bixdpeois ol elven &rmAouvoTépa
THis SoBeions, Bi16m & BicnpeTéos Tarrns elven TTpogavdds GrrAoUoTE-
pos. *EmavaiauPévouev THy aUThv Topeiay kai Six THY Bixipeoiv
airmv kol eUplokopev éT & WPATOS 8pos ToU TmAikou alTiS elvan
202 : a= 2a. 'E&v TO yivdpevov ToU 2a émi TOv Sinpétny o + 1;
SnAadh T 2a-(a+1) = 2a%42a, dpanpéowiey &mwd TOV BicupeTéov
2a2+43a+1, eUpiokopev UméAormrov (2084 3o+ 1)—(20%+-2a)= a+1

TMapoatnpeoUuey &Ti Siv eUpéhn SAéKAnpov T& TmAlkov &AA" &
Tpémel v& Sicnpéowuey dxdun T6 a+ 1 Bid ToU a + 1.

'AANAG TS TmAikov Tijs véas oautiis Siapéoews elvan 1, T 5¢

*H Buipeors Bid mohuwwipou Sév Trapoudidofn mpd Tou 16ov alddvos.
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umodorrov 0. "QoTe 16 TnAikov THs Sobeions Sicupéoews elven
o + 2a + 1, o 8¢ Umdrorrov 0.

2uvnfws ExTehoUuev THY Biadpeoiv cs dxoAoUBes :

Mpégopev TOV Bicipetéov, Befid alrol TOV Sicupétny, kérwd
ToUTou TO mnAikov kai UO TOV Sicnpetéov T& yivdpeva éxdoTou
épou ToU TmAikou Emi TOV SicnpéTny pé &vtifeTov Tpdomuov Kai
mpooBeTopev. Eis THv alTnv oThANV ypdeouev ki T& EkdoToTe U-
ToAoITTa APaIPETEWY.

( Blaipetiog ) a®43a2+43a41 a-+1 (saipétng)
ek e
= o420+ 1
Tpdtov pepixdy OmbAotmov 20+ 3a+-1 €9 ( mnhixov )
—2a® — 2«
beGtepov pepikdv OmbdAotmov 0!+]. (2)
—a-—1
Tedixdv Ondhoimov 0 (3)

Al TrapaoTéoes (1), (2) Aéyovran pepikd UméAorra TGV pe-
pikddv Biptoecov, TO & UmdAorrov, TeAikdv UrrdAorrov TS SAngs
Broupéoecs.

§ 73. ’Ev yévar S1& v Siaipeoiv SUo &kepaicov TOAV@WIGY,
6tav elvar duvarh 1) Sixdpeots, &rodeikwieTon &1

a ) 'Eav 6 Suxipetéog xai & Siapétng elvar Siatetaypévor*
xatd Tdg xatiovoag ( §j dviovoug ) Suvdpels Tod adtod YPa-
patég Twv, Sid va ebpwpev ToV mpéitov Spov Tod mAlxou, Sia-
Tetaypévou dpolwg, dpxel va Srapéowpey Tov mpdtoy Spov Tol
Sraipetéou Sud Tob mpdrtou Bpou Tod Slaipétou.

AT Eotw A4A+AH.. TS &bpolopa TGOV Spwv ToU Bian-
petéov kad 8 4 8" + &' +... T@V ToU Sicupetéoy, SiareTaypévewy
T.X. KaT& Tas kaTiovoas Suvdpers TolU oUtol ypdupatds Twv. Ma-
proTdvopey pé T + T + TT"" 4... 10 &Bpoiopa TV Spwv TOU

* *H Biarais moAvwripwy katd Tas dvioUoas A kaTiovoas Suvdpels ypdupards
Twv Bik Thy Salpeciv alTédv, ouvavTdTan TO TpdTov €ls 16 Epyov Tol NEWTON
« Arithmetica Universalis» (1707 ). To 1760 mapouoiddeton 16 Bépa PeATico-
uévov  dmrd BiBaxTikfis TAeUpds.
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TrnAikou SiareTarypévou Spolws cos Tpods TO almd ypdupa. Kard Tov
bdpiopov Tiis Sicupéoews Exopev &TI

A4+A A" =(B+8"+8"+.0)-(T+T'+M"..)

AMAG TO ywdpevov & TT ToU Seutépou pfAous Tiis fodTnTos
TOUTNS TTAPIOTAVEL TOV Spov, & oTrolos Exel TOV peyoAUTepov ekBéTnv
100 ypbuparos, s Tpos TO omolov UmeTédnoav SiaTeTorypévar T
oAV, ETropives B& foolran pé Tov TpddTov Spov A ToU Trpdd-
Tou pEAous. “Hror Exopev éTi: 8-TT = A kai MT=A:8, fitor 16 1T elven
TnAikov ToU A Bid ToU 8. "Apa:

Awx va ebpwpev tov o Spov Tob mmAlxouv tijg Srarpéoewg
S%o ( axepalwv ) molvwvipwy datetaypévwv xatd Tag xati-
ovoag Suvdperg évdg ypappatés Twy, Gpxel va Siarpéowpey Tov
a’ 8pov Tol Siaiperéou Sud Tol a' Spov ToD Suarpérou.

Oa& ouppf) TO alird, &v T& Tpiar ToAuwpa ( ToU SinpeTéou,
SipéTou kai TrnAikou ) elvon SiareTorypéva kard Tds &viovoas Su-
vapers ToU alrtol ypaupotds Twv. Els Thy meplwrwov alrmiv of
TpdTol KaTa gelpav dpot Twv, & elvan ol Tol kaTwTdTou PaBuol
kai & &pos ToU korwTdTou Pabuol ToU Sicuperéou B8& looUron pé
TO Yyivouevov ToU Spou kaTwTéTou Pabuol Tol Sicipérou émi Todv
ToU kaTwtarou PobBuol TolU mmAikou.

B ) ’Eav Exwpev éva i) meplocotépoug xata gepdav éx TdOV
npwtwy Spwv Tol mmAixov, xal Td yvépevov adrdv énl Tov
Stalpétny dpaipéowpev dnd Tov Siaperéov, edpionopevy Sia-
popav, 1) dmola xadeitar pepindv LrdAoimov Tiig Siaipéoews. "Av
ToUTov, dratetaypévou dpolwg, Sraipedf) & mpdTog Bpog Sua Tod
npwtou dpov Tob Siaipétou B& Swoy Tov Embpevov dpov Tod
nnAixou.

Awom, &v TapaoTiowpey pt TT pév Tov TrpdTov Spov Tol Tmy-
Alkou (fi TO &fpoioua TGV yvwoT®Y KOT& CElpdy €K TGV TPLTWY
Spwv ovtoU ), ué P 1o &Bpoiopa TGV Aoirédv Spwv ToUTou, pé A
Tov Bicnpetéov xkal et A', Tov Bipémny ( SiareTaypbveov sSAwv
Spolws ), & Exwuev A = A'-(MT4P) = A .TT+A"-P. Apaipolvres 10
o A'TT &mwd T& ioq, eUpiokopsy A—A'TT=A"P (7& &molov ka-
AoUpev pepikdv UmrdAoitrov Tis yevoufvns Siaipéoews ). "AAA ék
s lodmTos olrriis &meron (A-A'TT): A’ =P. AnAabn 10 P,
fitor ol Aowroi Spot ToU TmAiKou, B& eUpeBolv &v Bixipéowpey TO
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A-A"TT Bk ToU Sicnpérou A'. Kard Thv mponyoupévny mpédra-
ow, &v Sipéowuey TOV pdTov Spov ToU A—A"TI &1k ToU mwpd>-
Tou Spou ToU A', B& elpwuev TOV TpddTov Spov ToU P, fitor Tov
&péows Emouevov peta Tov TT, Spov Tol TrnAikou.

§ 74. KodoUpev mpidtov pepindv OmbAoumov Tiis Sicupéoews
Slo ToAvwwiuwy TO eUpiokduevoy, E&v &ponpéowucy &d ToHv Bi-
cupeTéov” TO Yyivopevov ToU Sicupérou émi TOV TrpédTov Spov ToU
TrnAikou.

Aebtepov pepixdv Omélowmov, T €v Adyw Biopéoews Aéye-
T TO gUpiokduevoy, €&v &md TO TPGTOV pepikdv UtrdAoiov &eai-
ptowpev TO yivopevov ToU Bixipérou i ToOV SeUTtepov Spov Tol
TmAikou. Kot”  &véhoyov Tpdrrov opilopev tplrov pepixdv Omé-
Aowov, TO omolov eUploketon, &v &paipéowpev TS yivdpevov ToU
SicpéTou &ml TOV TpiTov Spov ToU TMAlkou &md TS BSelrtepov pepi-
kov UmréAormov” kol oUTtw ko’ EEfs.

"Av TO TeAevtaiov Udlormov Sicapéoews elvea 0, Siaipeons
Afyeton tehela, &AAws AéyeTon dterds.

§ 75. ’Ev yévei fotw OTi mpdkertan v Sicnpéowpev v (G-
paiov ) moAvadwpov A Six ToU A’, SiareTarypéva KaTd TS KoTioU-
oas duvéuers ToU avuTol ypaupaTds Twv, kel 11 & Sicnpetéos Siv
elvan PoBuol karwTépou TolU Sicnpérou s Tpds TO ypduua Tolrro.
Kai &tav 8év yvwpilwpev &v 1y Sixipeots alrrédv elven Tedela, &pyi-
lopev Thv E&xTéAeoiv olTiis koTd TOV dvewoTtépw Tpdmov kad O& el-
pwuev plav oeipay Spwv ToU TrmAlkou kb kal piav oeipdv woAuw-
wWuwv, T& omoia 8& elvon mpérrov, Sedrepov k.TA. pepikd Umd-
Aorra Tiis Sinptoews. ‘O Pabuds T&v Uroholtrwv, d Tpds TO Ev
Adyw ypéruuoc. 0& Paivn EAarToUpevos. Adm perd THY eUpeciv
ToU mpddTou Spou TAU TrmAikov kal ToU 'n'pco'rou UtroAoftrov Tr,X.
Btv 0& Umépyn els aUrd & Tpdros Spos ToU Sianpertou. *Emeisn
6 mpddtos Spos ToU TrAikou, ToMamAacialopevos Eml TOV - TRy~
Tov Spov ToU Sicupétou, Bider yivduevov ioov pi ToV TpdiTov Spov
ToU Bicnpetéoy, Stav dpaipéowpey TO YIvouevov TOU TpTou &-
pou ToU TmAlkov &mi Tov Sicupérny &md TOv Sicupetéov, ol Spor
ToU &vwTépou Pobuol, Btv 6& Umdpyouv els THY Siagopav, fiTor
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16 Tp&dToV UmdAorrov 8& elven Paduol Kot Tépou ToU SiupeTéou.
‘Ouolws TO ywdpuevov Tol Seutépou Spou ToU mnAlkou #mi TOV Bi-
qPETNY, APALPOUUEVOV &rrd TO TpdTOV UTIOAOITIOV, 5i8e1 T® BelUTe-
pov Umdhoimov Pabuol KaTwTEPOU ToU TrpddToU UTtroAoiTou, ToU
dmrolou & Trp@Tos Spos, BiaipoUpevos Bix ToU TpyTou Spov ToU Bi-
cupétou, 5iber TdV Beutepov Spov ToU TrnAikouv.

‘Opoiws TrpoxwpolvTes TrapaTnpoluey &1 6 Pabuds ‘ékdoTou
Uohoitrou elvon WKpSTEPOS TOU TrPOTYOUEVOU TOU ToUAKYIGTOV
kaTd plav povada.

‘Opoiws Taparnpolpey &1, &pol elpoouev Spous Tivds ToU
TrnAikoy, &v BfAcopev v& ouvexiowpev v mp&€y, Tpémear kol &p-
kel & TrpddTos Spos ToU &vmioTolyou Urohoirou vé& elvon BicnpeTds
Bix ToU TrpcdTou Spou ToU BranpéTou. TMpds ToUro, Tpémer & Tpdd-
Tos 8pos ToU UmrohofTrou ToUTou V& uf elven PoBpol kaTwTEpOU
ToU Paduol Tol Eipérou. 'Emedi o Pofuol Té&v Siadoykdy U-
ToAoiTwv Paivouv EAaTTovpevol, B KoTOA EWHEY PETE Tivas Tpd-
fais | els UmdAorrov undév f eis UmwoAorrov PoBuol kaTwTEPOV
ToU SicnpéTov.

‘Etropéves, Sofévrwv 8Uo dxepaicov TOAVDOWIHWY Qs TTPOS X,
myx. TV A xai A, pt PaBudv ToU A &y1 xarcoTepov ToU Poduol
10U A’ dx TTpds TO cUTO YPAHHX TWV X, Urmrépyer &v TTOAUGWUHOY
iorw T, ToloUrov GoTe, v& elvan TO A—A'TT TroAvcdwupoy dké-
patov s Tpds X kai Pabuol karwTépou ToU A'. To Tl ebpioxeTan,
&v éxrebocopsy THy Tp&Ew Tiis Sixpéoeas ToU A Si1x Tou A’ G
dvwTépw E§eTEdN.

"Av Te8fj A-A"TT =Y, 8& elven A=A"TI+Y T& olrws eUpioks-
pevae TT xal Y koaAoUvrar mmAlxov kal Omérowrov Tiis wi TeAelag
A &rterobg ToUTns Bionpéoews. ‘Eav 10 Y =0, Eyopev meplmTawotv
TeAeias Sionpéoews.

Ex TGV QVTEpw TTOPATPOUHEV ST elg pév v TeAeiav Sal-
peciv Exopev OT1:

‘O Swxipetéog icobrar pé TOV Swatpémnv éni Té6 mmAlxov.
Eig 8¢ ™v &TeAR OTi:

‘0 Siaperéog igobrar pé Tov Sapérny énl to mnAixov oLV
T LMoAoITW.
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"Eotw m.x. OT1 Béhopev va Sicupéowpev TO
X=23—Tx*—19x—8 &ix 1ol y2—4y—2
Kata 1& dvwTépw, txrehoUvtes Thv Siaipeory, Exopev :

(Bratpetéog) X233 —Ty?- 194 -8 X*—4x—2 (Braiptrng)
_X4+ 4Xa+ 2x9 x2+ 2X+3 (ﬂnll‘xovi
npdrov uepixdy OmdAoimov 2 —5y*—19¢ -8
—2°+8x+ 4x
beUtepov uepixdv OmbAoimov 3x2_ 15x._8
=3x*+12x+6
Tehikdv  Ombhoinov _.3x i)

Emaidn 10 Umédoimov —3x—2 elven PoaBuol upikpoTtépou Tol
Pobuol ToU Sipétou x?—4x—2, Emeton 6T Bév Umdpyer dxépan-
ov povwpov fi ToAuwwuuoy, TO émoiov ToAAarAacialépevoy &l
TOv Bicuprny x*—4x—2, va 8ibn ywdpevov 16 —3y—2. A& Tol-
To Tpémel v& Siakoywpev THY Sialpeoiv TaTny ked TO —3%—2 €l-
var 16 UrdAormrov Tiis &redols Toirns Sicapéoews, TO 8¢ x242x+3
TnAikov aUTTs.

§ 76. Ilagarngrjoeis. TloAucovwupdy T 8dv elvan Biaipetdv &
&\Aov, SiareTaypvev kad TGV SUo dpoiws mpds Ev Ypdupa Twv :

lov. "Orav 6 o épos ToU Sicupetéou f Evds &x TGV eUpiokopt-
vwv pepikév UmoloiTrwv Bev elvan Sicpetds Sid Tol o Spou ToU
BiaipéTou.

20v. “O7av & Teheutaios Spos ToU Siaupérou Siv elvan Sicpe-
Tos ik ToU TeAeutadou Spou ToU SicupéTou.

3ov. "Orav elvon Bicaperds piv & o' Spos xai & TeAeuTaios ToU
Siapetiov Bia ToU ' kal ToU TeEAeuTaiou Spou ToU Sicupétou &v-
mioTolyws, dAA& katd THV EktéAeowv TR Tpdfews Sév eUploxopey
UméAorov 0.

'Aoxfioetg xal MpofArAfpata
‘Opdas mpwTn. 129. N& yivouv ol tEfis Braipboers petd T&VY Sokipddy

TWY :
a’) (2x3-7x2-Tx+4): (2x-1) p") (6x3+2x2+411x+10): (3x—2)
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Y (x*4x241):(x24+x+1) 8') (x%-6x2+12x—18):(x2—4x +4)
e') (10x5-21x%—10x2—40x) : (5x*—3x+8) oT) (1+0=5+<_1‘°):(cx2+a+1)
G') (ct+p4): (o®—20p+Pp2) n) (1-6x54+x8): (1-2x+x*)

8') (x5—41x—120): (x2+4x+5).
‘Oupuds SevTépa 130. N& yivouv al xé&rwd Binpéoes :
a’) (xv—3x2v @ + 3xv @2y — @IV ) (XV -y ).
B') (9ax + 3a*x + lda® 4 2): (a2x + 5ax + 1),
Y') (X3 — e )1 (XBV — X4V P -+ XV o — 4P ),
§') (ot 4 4a?u x2v 4 16x4v ) (o2u + 2ak xV + 4x2V),
£) (xutvpv — 4xutv—1g2v —27xutv—2 @i | 42xutv—3yAv )
(x# + 3xu—lyv —6xu—2y2v ),
‘Ouds tpiTn. 131. Aelfore dm & Pafiuds ToU mnAikou Blo duepaicv (&
ymyréveov ) ToAvwwiuwy looUtan pE THy Bagopdy ToU Pafiuol Tou Biaipetéov
AN TOv ToU Sicnpétou. *EfnytfioaTe ToUTo pé Tpia Sidpopa TapadeiyuaTa.

1. YIIOAOITNION AIAIPEZEQZ IOAYQNYMOY IIEPIEXONTOZ
TO x AIA TOY x4a “H AIA TOY ax+f

§ 77. "Eotw m.x. oM Oéhopev va eUpuopev TO UTrdAoITToV TS
Bianpéosws (*—3x2+3x+2) : (x—1).

‘Edv p¢ p TapaoThowpey TO TmAikov kal pé TO v TO UmdAol-
Tov THs Tp&lews, B& Exwpev :

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

To (méAoimmov v Bév Tepiéxer TO ¥ els v Siadpeoiv Tarmy,
516m & Bicpérns elvan mwpdTou Pabpol ds Tpds X (TO BE UmwdAor-
Trov elvan PoBpol karwTépou TolU BianpéTou ).

‘H oxéos (1) loxve 81& wdoav Tiphy ToU X, &pa kad Bid ThHY
¥ = 1. Oftovtes els oy x = 1, eUploxopev

13-3-124-3:14-2=v, fito1 v=3.

To taryduevov Tolrro Suvdpeba v émodnBelowpey kai Eav éx-
TeAdowpey TV Sialpeaiv.

"Ev yéva foTw, 611 TI(x), T& dmoiov UmroTifeTon, &1 elven oAv-
covupov Trepiéxov TO X, TapioTdvel TOv SicupeTéov, TO p(X) TO TN~
Alkov kad TO v TO UmdAormov THs Sicpéoews ik Tol (x—), TO
omolov &év O mepiéxn TOV X.

Od& Beifwpev, 11 TO v elven Toov pé M(a), SnAadhy pt 1o E8a-
youevov TS TpoxUmrTov, #&v els TO ToOAUwUpov ToU SicipeTéou
ypdypwuev vl ToU x, TS « fitor THy Ty, Sik Ty omolav TO
x—a Aappéver v Tipfv 0.

6
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Mpdypamt Exopev &1 T(x) = p(x)-(x—a) +u.
"E&v Béowuev Sou x TO a AauPdvopey
M@) = p(e)-(a—)+u i TI(@) = p(a)0-+u=u.

"Eotw 1) Sixdpeots (x6—at) : (x+-a)

To Umdhormov eUploketon, &&v elg ToV Sicupetéov Bfowpey dv-
Ti ToU X, TO (—), fiTot THv Tipfv 100 x, Sik v émoilav T x + o
Acppaver Ty TRy 0. ATt T x+a=x —(—x). "QoTe &vri T
Sobelons Sicupéoews Exopev TV (x°—ac):[x—(—a)]. ’E&v xducopev
Y &uTikaTdoTaow x = (—a) s TOv Siapetiov, elpiokopev STI
16 UmdAortrov elven (—a)'—of = af—a = 0.

Ex ToUTtwv &meron &1 :

Awa va ebpwpev td Oméroimov Tig Sraipéoewg TOAVWVHLOL
mepLéxovrog To X, Sk tob x o, dpxel va Béowpev dmou x o
—a ) 76 a elg 16 mOALDVLROY xal V& ebpwev ™ TRV TodTou,
fitor va Bécwpev ™y TiwRy Tod x, Sid Thy émolay pndeviletan
o Y ta.

Ofrw 16 Umérormov Tiis Sicupéoews (x44-ot) : (x4a) elvan T
(—a)+ot = otfodt = 2at,

‘Ounoicos Beikwietan &t1, T& UmdAosmrov s Sionpéoews ToU Tro-
Avwwopou TI(x) &i1& ax + B edploxetan, &v Tebij es Tov Sicupe-

P

TEOV 1] TIUN X = — —» Bi1& Ty dmoiav unBeviletan TS ax+-p. Adm,

&v TI(x ) mapiordvn Tov Siaupetéov, p(x ) TO TrnAlkov kad v TS

Uméhorrov Tfis Bicupéoews elTis, B& Eycouev
M(x)=p(x)-(ax+B)+uv.

OtTovTes X =— —2— els THv {odTnTa alTiyv, elpioxopev

M(-5)=p(-&) CP+B) +v=v a1 (- &) .

§ 78. "Ex T@v Tponyoupévewy ouvdyousv &Ti:
MoAvwvupév Tt II(x) elvar Siaipetdv Sk Tod ax+p, av
o II ( '-'F—E—) elvar igov pé 0.

OUrew 70 x*—ot elvon Sicipetdv S1& ToU x—a, S16T1I TO Trd-
Aorrov Tis Bicupéoews TaUTtns elval o —at = 0, (as£0).
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To xH 4 ot 8&v diapeitan 81 Tol x — @, 816T1 TO UTréAoiTTOV
1fis Sicpéoeax TaUThs elven o + o = 2a¢ £ 0.

To x* — at Bionpeiton ptv 81 ToU x + «, dtav 1O p &pmios &
p1Buds, dAA& Btv Bicipeitan &' avrol, Stav TO p elvan TepiTTdS.

Aém, els pév THy TpoTny TepimTwoty TO  UmrdAoitrov elval

(—a)t —at =a* —a# = 0.
eis 8¢ ThHv deutépav elvan (— o) —o* = —2at £ 0.

T x¢ + ot Broapeiton pev Sik ToU x-+a, étav 76 p elven Twe-
pittds, Bidm TO UmbAormov elven (—a )t 4 of = —at 4 o = 0.
AN Sy Stav TO p elvan &pmios, Siom TOTE TO UtrdAormov elvan

(—a)* +o¥ =a +qgt =20 £0.

'Aexfoerg

‘Opds wpodTn. 132, Edpere 1& UméAoima Tév kérwb Sicipéoewy yw-
pls v& EkTeAsoBi] 1) Sixipeors.
o) (2x24x-9): (x-2) B) (x2+6x+7): (x+2)
Y) (x4+417x2—68x—-33) : (x—0,5) &) (27x*+1): (3x+1) )
‘Opé&s SevTépa 133. Edpere T& UméAoira TGV kérwd Sranpéoewv
yowpls v& ixTeAeobolv al Bipéoers.

o) (81x4-256): (3x—4) ) (8aP+P*) : (20+PB)
Y (32x5+4243) : (2x+3) §') (64x°-1) : (2x+1)
¢) (14+x2): (1+x) o1) (a+p0) : (a®+P*)
§) (al2—pH) : (—p4) n) () : (42
8) (x¥*+y1) : (x+¢%) 1) (1 =) : (x*—yt),

‘Opds tpivn. 134, Elpere T& Umbhorma Tév xérb Sicipboewy Ywpls
v& ExTedeoBouv al Sixipéoers.

) (pv—1): (v —1) B (8 —vi®): (=) y)) (c®vHut Prvti): (a+ B)
§) (Y11—wt): (¥*+w) €) (xdm—1): (xn—1).

12. IHATKA TQN AIAIPEZEQN (x: fak ) : ( xza)

§ 79. "Eorw &n Exopev THv Sixlpeow ToU x* —o # TOU
x* o Bidk ToU x—a, &mmou u) 0 xad dnckpanios. "Edw éxTedbowpev THY
wp&€iv, eUploxopev TMAlkov  TO xb—14 x4 al?xH 3 adxH ..
+ov—! ki UmwdAormov 0 Sk THY mpdTny TepiTTwoi, 2a¢ 8¢ Six
THv BeuTépav.

‘Ouoiws eUploxopsy Bid v Sialpeov (x™—ao™ ) : (x + )
&5 TmAikov x¥—l—oax—34 .. —o¥—! kai UmdAorov 0.
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A& Th Sidpeoty (x2VH14-a2+1) : (x+a ) eUpiokopev TrmAikov
X2 —ax?+4 .. 4o? xai Umérorrov 0.

M& Thy Biadpeov (x2—1—a?t1) @ (x+a) eUploxopev TmAikov
X2 —x? 4.+ kai UmdAorTov —2a?v L,

Katd ToUTta Exopev :

(x*—ott) : (x—a)=x*+ax’+a’x+a’

(x—c®) : (x—i—c:):x“—c:x‘—l—azx"—-cﬁx“-{-cr‘x—a‘

(+a?) : (x—a)=x+oax+o? kai UmdAormrov 2o

(x*+a?) : (x+a)=x*—cx+o’

§ 80. Aéyopev &1 ToAuwvupéy T elvan dpoyevég Babpod Ti-
vods o5 Trpds CPIoHEVE YPAUMOTE TOoU t¢&v mavTes ol Spor Tou el-
va ToU ool Padpol ds Tpds T& ypduporTa TadTe. T TO
x? + 5ax? — 12ax? + o elvan duoyevis Y’ Pabuol s TPOs TA
kad x. TO Sxy—8x?+4y? elvon dpoyevis P’ PaBuol dos Tpos T& X
kal Y.

‘Ouoyevig ypappixdy Abyetan TOAUGWUMOY T1 G Tpds  Gpl-
opEVa YpaupaTa aUToU, Ekv elvon dpoyeves o' Pabuol ws Tpds au-
T4, Y. TO 3ax — 5Py + Byw dx wpds 6 « B, ¥ fi ¢sTpds T X,
Yy, w.

O0Tw T& &vetépo TnAika @Y Sicapéoewv (x o ) 1 (x£&)
elvan TToAumwpa dpoyevi] kai Pobuol pu—1 dog mpds x kal .

M.x. T TnAikov Tfis Sioupéoews (x4—ot) @ (x —a) glvon TO
X3 4 ax? 4 o?x + of Spoyevis TOAVWUHOV Y’ PaBuol s TPds X
KOl Q.

'Aoxfiocerg

135. E¥pere T& mrhika kai T& Umdhorma TéV kéTwb Sicptoewy &Md Wi~
ungs : y
o) (@*+p*): (a+B) B) (@B : (a—B) ¥ (%) : («tP)

136. o) (o3+3a2B+30BH+P?) : (a+20p+P2)

B) («*-3a%p+3ap2—p%) : (a2—20P+-P%)

137. EUpete &md prfuns T& TMAlka kai UréAoiTa TGV Sianpéoewy :
o) (+ye): (x4y) P (x*—¢0): (=) YY) (¢ (x+y)
8) (x%-Hy): (x—y) €) (X+1): (x41) o) (x*+a?): (x—a)

138. EUpete Tivwv Bicupéoewv Tiis Hopefis (¥ +au): (xta) elvan TéAeix
TnAika Ta K&Twb :
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a') x2+ax+a? B') x2—x+1 Y') xX*4x24x+1

§') a4 o2p+ap24pl €) xt—ax3+4 a2xi—adx+at

139. Edpete 10 mmAikop Tiis Binpéoecos ( adv —PB5 ): (av —Pv), xwpls va
ExteAéanTe ThHY TPEE (T v UmoTibetan dxpanos ) 0).

140. "Opolews Tfis Biaipéoecos (TP 4+ 1): 8, &v 10 p elvon BeTinds &p1Bpos kai
TepiTTés. Maparnpfiooare 611 10 8= 7 4 1.. Edpete kal &Aa ToiaiTa Tapadeliypa-
Ta TeAeiwv Siaupéoewov.

141, Aufore 6T 1O (a+P+y)¢ —ait —Pu —yn Sapeitanr Bix TV a+-p,
a—y, P+ y, Otov 16 p elvon TeprTTds Kal BeTikds &p1Bucs.

142. Acifore 611 Tva dwépaiov TroAucOVUpOY dog mpds X, OSoupiitar &k ToU
(x—a)(x—B)(x—y), (a £ PLy) mpéma kal dpkei vad SicnpfiTon 5!& Tou
x—a, 51x ToU Xx—P xal B1&k TOU xX—Yy.

13. ANAAYZIZ AKEPAIAY AATEBPIKHE IIAPAXTAEZEQE
EIZ 'INOMENON IIAPATONTQN

§ 81. "Eotw uovddwupov dxépatov, Try. TO 24023y

Eav Tov &piBudv 24 dvadUowpey els TOUS TrPWTOUS TOU Tro-
payovtas, 6& elpwpev 6T elvon 24 = 23.3. *Apx TO 24aply —
2%30B%y. TopatnpoUuey 81 of Trapdyovres Tol &vwTépw Hove-
wpov elven of 2, 3, a, B, y.‘H &véuais Aormrov dxepaiov Tivdg po-
vwvupou, Eovros (&pifunTikov ) ouvteAeoThv dképaiov &pifipdy,
Yiveton elkdAcds, Bi1ém pds ToUro dpkel v& &voAUowpey ToV ( &pi-
funTikov ) ouvtedeoTv Tou els TpdTOUs Tap&yovTas.

ToUvavriov, # Tpom ToAuwwiuou TIvds Els yivduevov To-
poydvTwy Kot Tpdtov pEMAov dmAolv, elven Suver) els dopropé-
vas TEPITTWOES kai €k ToUTwy &vagépouéy TIvas KOTWTEP.

In neplnrwag. "Edv Tévres ol Spot 1ol moAvwwipou elvar
yioupeva, T& dmolar Exouv KOOV TIVa TTap&yoVTa, TPémeTan ToUTo
EUkOAws els yivdpevov Trapaydvrov.

Ofrw 10 ap+-Pu—ypu=p-(a+pP—y).

‘Ouoiws 10 pa+p=p(a+1).

‘Emions 16 2x%4-6xy=2x(x243y).

Eis v mepimrwov Tommy Aéyouev, 11 Bétopev TOV xoiwdy
TapdyovTa EkTds Trapevléoecs.
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143. Tpéyore els ywopsva Tas katwbh TEPATTHOE :

a') Boa2p—6a’+4ap B d4ax2y—82yi—4xy

y") BoPpy?—4a2piyd4 202p2y? &) 15a®*x—10ay+ 5w
€) ahyyit2atyiyi-ctyyt o) 3Ry 2py6pyt
§) xPwi-x*pio’+xyin ') ap?y’—2a?pry+ 3Py

8') 6a2—12a° 1) 3x2—7x4 1) 8x2y2+4 16xyw—24x2y 2 w?

2a mepintworg. *Eqv elvon Buvardv va SiarayBolv oi Spo
TroAUwVUHoU Ko’ dpddas, aoTe els Ekdomnv ToUTwy va Umdpyn O
airrds Tapdywv, ToTe TpémeTan év yével ToUTo €ls youevoy Trapa-
yovTwv.

T.x. T® moAudwpov oy-+ab+Py+Ppd elvan ioov ue

(ocy+a8)+ (By+P8) =a(y+8)+B(y+38) = (a+p) (y+9).

"Aoxmnouig
144. N& Tpamouv &g yivdpeva Topayovtwy al k&rwd TapaoTdoes :
a’) ax?4o?x+a+x B) x*—x2w—xy2+yiw
Y') aPx—aPy+ysx—ydy §) axi—pxi+a—p
€) a?y+p254py+ad o1’) a?y+ay?taPy+py?
&) 14+ y—y2xy—yixy n') 6x3—10xy*—15y*+49x3y
6') 2x(x—y)—-ba(x—y) 1) x342(x2—1)-1

1) ax+Px—yx+oy+Py—yy 1p) af+2(a®+1)+1

3n neolntwors. E&v Tpiowwpdy T iooUtan pe TéAelov TeTpd-
ywvov Siwvipou, Tpémetan els yiwdpevov mapaydvtwv. Oltw To
X4 2xy+yP=(x+y) (x+y) = (x+y)
‘Opolws Exouev
160240+ 9p*=(40—3p)*= (4o—3P) (4a—3P).
"Emrions &youev
x4-2xy 4= (X )= (x*—y) (x*-y).
"Aexmnotig
145. N& Tpomolv els ywousva mapaydvrwy ol xarwd mapaoTaoes :
o) R4 16uved4-64at  B) a2BSyt42aB2ydxP4x15  y') x84+ 34x’+289
8) (x+yr—o(x+y)+dw? ) (a—P)-6(a—P)y'+9y*
ot1’) (¢+w?)24 8+ 8w+ 16

4y nepintwaorg. 'E&v Biowpdv T elvon Biagopa SUo TeTpa-
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ywvwy, Tpémeton els ywopevov ToU dfpoiouortos émi Ty Siago-
pav TV TETPaywVIKGDY piidv Ty Sobévtwy TeTpaydvwy kad’ v
T&6v elplokovron T& Sobévra TETpaywva.

OUrews Exopev  16x°—9¢?= (4x+3y) (4x—3y).

‘Opolws 16 25 ~1602=(5+4«) (5—4a).

"Aoxnaoig
146. N& Tpamolv els ywopsva ol kérwdi TapacTtéoers :
a’) afp2—] p") 4a2—49p2 Y") 121a2-36p2 8") 49xM-yt=
£) 8latp2—y*  ot') 4a2y—9y? &) 20a?p2—5aB2 1) 3as-12aty?
8') 1—400x* 1) 4xl6y20 1) 9x2—af 1B°) 16x17—9xys,

on mepintwois. EvioTe Suvdpeba v& Sioréfwuev Tols Spous
ToU Bobévtos moAuwwipou kof) Suddas, oUrtws doTe of Suddes
aUTan va Buvavtal v& ypagolv s Siagopd TeTpaywvwy SUo Tra-
pacTaoewy. OUrws Emavepydueba els THv mponyouptvny mepitrre-
gw. Tly. Exopev &mi: o?—20f+P*—9yi= (o®—2ap+p2)—9y2=
(a—B)—=9y*=(a—P+3y) (a—P—3y). ‘Ouociws 12of+9x2—4a>—9p2=
Ix?—(40?—120P+9p?) =9x°—(20—3p)*= (3x—2a+3B) (3x+2a—3p).

"Aoxnouig

146a. N& Tpamouv els yopsva Tapaydvrwv al kdrwb TapacTtéoes :
a') pr—x2+4ax—4a? P) o?—x2—y2-2xy
y') a?+ P24 2ap—16a2p2? 8') 4x2—9a2+60—1
£) xt—x2-2x-1 oT') 2xy—x2 + o —y?
L') atv + 2a2v Pev —y2v 4 Piv n') x2v 2x v + LP2V —4ey2v
s') a4 pi—y?—52+420p—2y5 V) a?—x2+2(af—3xy)+pi-9y2
') ot—pi-y?+52-2(cb—Py) 1) 4(c8+By)P—(or—pr—yr+82)2

bn nepintwos. 'Edav 1) Sofeloa TrapdoTacis elvan Tiis popefis
x'+a?P?+-P¢, TapaTnpoluey &T1:
o+ o3P Pl=cdt 4 202P2 4 Pl—a?P= (a4 P?)*—aPi=
—(a*+B*—o) (o%+P+p).
Ty, 7 xi4x241=x4+2x24 l—x?= (x241)*—x?=
= (x*41—x) (x*+1+x).

/m aepintwos. "Eqv ) Sofeioa TapdoTaois elvan THs popefis
x*+ Bx +y xai 1O piv P elvon dAyePpikdv &Bpoiopax Bvo . &pi-
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Buddv, EoTw TGOV p Kail p’, TO 8¢ y TO yivopevov TV otV dp1fuddy,
Ba Exwuev P=p+p’, y=pp'. “Apa:
X*+Bx+y=x+(p-+p )x+pp'=x+px+p'x+pp'=
(3 +px)+ (p'x+pp )=x(x+p)+p'(x+p)=(x+p) (x+p").
MMy. &&av Exopev TO Tp1cowuov x24-8x+15, mapaTnpoluev
&1 elven 8=5+3 kal 15=3.5. A& ToUro EXOMEY :
x*+8x+15=(x+3) (x+5).

8n nepinrwows. 'Eav 1) Bofeioa TapdoTaois elvan Tiis popefis
ax?4-Bx+y, Suvdueba va Tpéywuev aUTv els yivopevov gépov-
Tes Tp&TOV aUTHV €ls THY Tponyouuévny woperv, fiTol ypdeovTes
otV oUTes : o (x2—|— £ 5 + L ) Ote dpkel v& Tpami] els yivope-

% X+ —Z—- "ANAG Suvdpea vé épyactis-

vov TrapaydvTwy TO x? 4

pev kai cos £€fjs ¢
Ipagopev ax?+Px+y = —::— (o?x?4-aPx+ay). Ofropey ax=w

O1e Exopev, &l Tiis Sobelons mapaoTaoews, Tﬁv% (w-Pw-+ay).

ZnToluey Topa v& Tpéywpey TO w4Pwtoy els yrwdusvov.
"Eotw Aoimov &m elpén w?+Pwtoay=(w—p,)(w—ps). ©Oétouev
w=ax kai eUploxopev (ox—p;)(ax—p;), &pa 7 dobeloa TapacTa-

ols TpémeTan el THY —-cl-!— (ax—p,) (ax—ps).
"Eorw .. f) map&oTaois 3xi—x—2.

Mpbgouey avrhy o EEfis: — (3-3x*-3x-3-2). 'Edv yp&-
yowuev &uti 3x T @, SnAadn &v Béowpev 3x = w, eUpiokoueV
3x2—x-2 = -%- (w*—w—6).

"AvedUopev 1O w'—w—6 e!s 10 (w—3) (w+2) kai olrtw O &-
XWHEV ‘ 3Ix—x-2 = s (m—3)(r.o+2)
Ip&oouev &vrti TOU c.o.'ré foov aUtol 3x kai Exopev :
FBx-3)(3x+2) = 3 (x-1)(3x+2) = (x-1)(3x+2)
"Hron : 3x?—x—2=(x—1)(3x+2).

9 neplnrwas. ’Edv 1) Sofeloa mapdoTtaocts elvan &bpoioua T
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Biagopa dUo kUPwv, duoAUeTan eis yivouevov émi Tij Bdoel THs Si-
alpEgews TOAVWWUOU B1d Tol x+a f| ToU x—a. OUtw Y. TO
o®—p? Bronpeiton id ToU a—P kol &ider TnAikov o4-of 4P,

‘Emropéveds elvan 1 od—P3=(a—PB) (a4 P+ PB2).

‘Opoiws 1O o®4P* Sionpeitan Bid Tol a+P kai 8i8e1 TrnAikov
w—ap+p? "Apa evar o®+4P= (a+P) (a—af+B2).

Kard Talta 10 x84 ¢o=(x24y3)(xi—x2y34-yr).

T (x—) -+ 008 = (x—+ 00)[ (x—p)P— (X~ Yot oT] =

(x—y+w) (X*+ Y2 —2xy—x w0+ Yw+w?).

"AoxfoerLg
‘Oudas wpwTn. 147. N& tpatroiv els ywopeva ol k&rwd TapacTtéoes.
a') 9o+ 2602p24-25p*  oT') of+ Pt ') 16at—17a2+1
B') 4x4-21x2y2+ 9yt 0) at+alyd+4yAt 1P') 16A4+y4
yY') AAz4-1 n) 25x4431x2y2+ 16y 1y") o2+ 17a—-390
§') 4at—13a2+1 8") ot-44p+ 18") a?—Tap+-10p2

€) 4x4-37x2y2+4 9y 1) 9f—15ad+41

‘Opas SevTépa. 148. ’Emions v& Tpormouv els ywépeva al ké&rwhi Tapa-
OTAOES.
a’) 4x2+4-13x+3 §) x*+64 L) 8a®4pe
p') 6x2417x+12 €) 3434 x3 n') 216p34vs
v') 1la2—23ap+ 2p* o1’) a?pi+343

‘Opas TpiTn. 149. N& &voiuBoiv efs ywépeva al kaTwTépw TapaoTa-
oeis 5ia ouvbuaouou Tdv dvwTépw ExTebeiodv TEpITITMOOEWY.

o) (x+y)i-l-xyp(x+y+1) p) ai—pt+2ap(a*—p2)

Y) (x*-4)*—(3x-2)(x+2)* &) a?y?+py—aty—p

€) X2+ x)—p(2+y) oT) P+ a?p—aP—oatp

G') 4x+4av+x2—4a®—v2+-4 n') x*yr—4x24 42 4x2y2 4 4xy
8) X2y Ixyt-—3xI—ys ') oB(x2+ 1)+ x(al+p2)

16) T+ 14 p(rre42)

4. MET'IZTOZ KOINOX AIAIPETHE KAI EAAXIETON KOINON
IIOAAATIAAZION AKEPAIQN AATEBPIKQN IIAPAEXTAXEQN

§ 82. Kalobpev péyiotov xowvdv Swapérnv (p.x.8.) So-
Bévrwv dxepaiwv povwvipwy pé dpBunTixods ocuvredeotdg
axepaiovg, ToV p.x.8. T@®v xvplwy moodHV Twv, pé cuvteAeoThv
ToV p.x.8. TOV cuvteEdeoT@OV TWV.

‘O xaviov Tiis eUpéoews ToU p.k.B. dxepadwy &pBuddv ( Tfis "Api-
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piunTikfis ) &’ dvoloews aUT&v els WpddTOUs TapdyovTas, -
oyvea xai Bid THY elpeolv ToU k.8, dmkepadwov oxeTkGY &piBuddv
f| TapaoTéoEwy, pE oUVTEAEOTSS dkepadous, STav aUTon TRETTWYTAL
gls ywoueva, xai f) &mwédeifis yivetan oupolws. OUtw & wk.B. TéV
6= 2.3-02P%, 9o’p? = 3P?, 16aP? = 24P, elvon TS o?P?

‘O pkb. 1AV —ap =(o—Pla, —2?Bt+api=a(a—Pp)? «kai
o®—Pp? = (a—P) (®+ap+Pp?) elvoa 10 a—P.

§ 83. Kahobpev éAdylotov xowvdv moAdamAdotov ( &.x.x. )
fxepalwy povwvipwy pé &pBunTixols cuvreleotds dxepaloug,
o &.x.m. TV xuplwy moodV adTdv, pé cuvtedeotiv To E.x.T.
TOV TUVTEAEGTOV TOV.

‘O xaveov Tis eUptoews ToU Ex.m. dkepaiwv dpiBuddv ( Tiis
*ApifunTixfis ) 81° &voUoews els TpwTous Tapdyovras foyxUel kal
Si&x v elpeoiv ToU £.k.m. dmepaicov OXETIKGY &piBuddv f kol duce-
paiwov dAyePpikddv TapaoTdoewy (e ouvteAeoTds dxepaious ), 6-
Tav aUrton Tpémwvrtan els yiwdueva, f) 8¢ &mwddeafis yiveten Suoicws

OUrew 16 E.x.r. AV 1803p?=2-3a%p?, 9af?=3%ap?, 120Pp=23ap,
elvan TO yivduevov 22.32c3p?=36c3p%

'Aoxfioerg

150. N& eupebij & p.x.8. T@v mapacTdoewy :
o) 1212 168a*p2
) 36a*x; 28x*y
§) (x—1)2(x+2)%, (x~1)(x+3)*
§) 35x2(u+v)2, (u+v)3, 20x3(u+v)2(u—v)?, 45x4(u+v)*(u—v)?
e') x%42x2-3x, 2x%45x2-3x
ot’) I-x, (1-x2)2, (1-x)?
L) xt+4ox?+adx+ o, x4+ o2x24- ot
151. N& eUpebij 1o Lk TGOV TapagTdoewv
o) 18x(a+28)%,  Oxy(a+P)(o—2p),  18xy(a-2B)?

B") 3x44-3x, 5x3-5x 10x2+410x
y') ldct(a®—p®),  2la2pz(a—P)? 6a’p(a—p)(a?—p%)
8) wiv=pss, 24 pv—212, p2—pv—2v2

€') xt—(mi41)x24-n2 xt—(mw+1)2x*4 2 (w4 )X —1r
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I". IIEPI AATEBPIKQN PHTQN KAAXMATQN

§ 84. KofBos T6 mmnAikov Tfis Sicxipéoews BUo oyxeTik®dV &-
plBudy TapioTaveTal P kKAGopx Exov &piunThv TOv SicupeTéov
Kai TTapovopaoThy Tov SicupéTny, oUTw kai TO TmAikov dUo dhAye-
Bpikdv TopacTdoswy, T.X. TAV dxepaiwv ToloUTwy —5al4-pP
—5a2 4- B3 '
8y® + %

Tolro, dx kai Tav KAGopa, ToU dmolou ol Spor elvan év yével
Sdxépaia TTOAUWVUME, AfyeTal pntodv GAyePpixdv xAdopa.

kai 8y3+9a mapioTdveTan pg TO dAyePpikov KAdoua

1. IAIOTHTEZ PHTQN AATEBPIKQN KAAZMATQN

§ 85. ’Emeidn olaudnmote kai &v elvan oi dxépoica dAyePpi-
kol TrapaoTéoes, of &moteAoloon Tov dpifunThv kol Trapovopa-
omv pnTol AAyePpikol KAdouaTos, of Opor aUTol TapioTavouy
oxeTikous &piBuous ( Bid Tas TIMAS TRV YpauudTwv Twv, Sk TAS
bdmolas Bév pndevileton & TrapovopaoTns Twv ) EmeTon 6Ti kad TX
kKA&ouata TaUTta Exouv Tas i810TnTas TV AAYERpiKdY KAaoud-
Tww.

Obtwg, éav Tolg Bpoug dAYeBpIod TIVOG XAdOPaTOG TOAA-
nAaoidowpey 1) Sraipéowpev pé Tov adrtdv dplbudv (£ 0), 4
4Ela tou Sév perafarietal.

Yol - » 373y 3-19a%By? 3a
aATA TAUTA EYOMEV TI.X. 3852B3y4=219cx3;3&w=2§£_)72'

Znpiléuevor eis Ty dvwTépw 1SidTnTa Suvdueda évioTe v&
Tpéywpey BoBtv dAyePpikdv pnTov KAdoua els &AAo looduvapov
pé aUTod Ko Exov Spous drAovoTtépous ToU Sobévros. Tlpds elioAiav
xproipomoloUpey, &v elven Suvardy, Tov pk.8. TGV Spwv Tov, Tpé-
TovTes aToUs els yivdueva, &v elvea Suvartov.

§ 86. ‘Anlomoinoig &AyePpikoU Tivds pnToU KAGOpoTOs Aé-
yeton ) eUpeois &AAou kA&opaTos fooduvduou Tou kai Eyovros &-
pous &mAouoTépous. ‘H &mAomroinois ki T&V pnT&Y KAAOPATWV
&véryeton el TNV dvtioToixov dmAomoinoiv Tév &AyePpikdv ToloU-
Twv. "Hror :

Ak va aniomorfiowpey prnTdy dAyeBpuxdv xAdopa, St~
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pobpev Toug Bpoug Tou Bid Tiveg xowvol Siaipétou Twv TEé-
movteg ToUTOUG €ig yivopeva, dv elvar Suvatidv.
OUTes Exopev T.X. Sid TO KAdopa
o®4-8at15 a?+8a+15  (a+5)(a+3) a+5
“wtt5at6 XM G516 (a+2)(aF3) ot 2
ToUTto eUpéln, &eol TrpddTov ol Spol ToU Bobévros érpdmnoav
els yivdpeva xai dxoAoUfws oi &por ToU TpokiyavTos igobuvépou
KhGouaros Sinpéinoav Siax TolU kool Biaupétou TéV Spwv Tou
fiTol p¢ 16 a4+ 3.

§ 87. Avdywyov Aéyeton &v KAdoua, ToU omoiou of dpot Btv
Exouv kowodv Tapdyovrta kai Emopéves Sév dmAotroieitar. ‘O ka-
vy ko’ ov Tpémetan dhyePpikdv KAGoua els dvdrywyov foyuer kai
Bi1d T AAyePpikd pnTa KAdopaTa kai Tpds eUkoAiav ¥ pnolpoTIol-
gitan & pk.B. TGV Spwv Tou, EkdoTou TOUTWV TpETTOuévou Eis Yi-
vopevov Tapaydvrwy (&v elvan Suvardv ). OUtws Exopev Y.

2.x2Q 2
f‘%= 3.31;;;: ;—;(u.x.ﬁ. glvar & 2aP?y).
’Emrions eUplokopev
o=l _ (e=1)(a+1) o+t
a?—a a(a—1) -
’Emrions eUploxopev &mi
(x+a)*—p? _ (xta+p)- (x+a—B) _ x+aP
(x+Py—a?  (x+a+p): (x+p—a)  x+p—a
(ux.8. 6 x+atp).

(¢ pk.8. elven 16 a—1).

“"Aexnouig
152. N& Tpatolv els &dvéywya T& xhAdopara:
.~ 16c2p2 ~ 45a2p2y3 .\ 46x2y2  9BxY—24y7
) Taap? P —Saapey oy %) oy
&) x3—y? Y x2—y? ) x4—-6561 : apy+9Py—5y?
Xy o X8l ") SaBbp+ 18B6p—10y8p
" ax+ Pyt ay+ Px ) ap By il Qe
ay+2Bx+2ax+ Py =) —B) T (@P) (@) ' (B-y) (@P)
) a(a—P)24-4a2B+ P (a+p)2 W X342x24-2x+1
a(a—B)+2ap+ P(a+t B) LR v, P

§ 88. Aix va Tpbywuev els looblvopd Twv budwvupa dAye-
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Ppika pnTa KAGopaTa, pyaldueda Sros kad Si T &p1BunTika KAG-
oHaTa.

» \ 13 B a l
Eotwoav m.x. T& kAdouata & B P

leaaTé £ k. .
TapovouaoTéy elven TO  32.2%.02B%  AlcupolUvres oltd  B1I° Exde
OTOU TGV TTapOvopaoTéY eUpiokopey kard oeipdv 6af?, 4apa, 9p2, 2,
Eav mroAAamAacidowpey Tous Opous Ek&oTou THV - SobBévTtwv
KAQOPATWY KaTA CElpdY BTl T& TrMAlKa ToUTq, eUploxkopev ( igody-
vapa T@v Sofévtwv ) Td éucbvugcz KAdopaTa
6apt 4ap? op g
36a2p? 36a2p®  36alp 36a2p?
"EoTwoav T& KAdouora
1 : 57“7 o 9 21
4’4302+ 3aP*+B?)  B(a®+ 20P+P2)(a—P) = S(aP—2aPF B%)
Tpémouey ToUs TapovouaoTds ToUTwy els yivopeva kai Eyopey,
avti TGV Sobévtwy KhaoudTwy, TX ¢€fis looBUvapd Twv dvTioTol-
Xws

1 ’ 5 ’ r—--g— ’ (2 )
4(a+B)? 8(a+P)2(a—P) 5(c—P)?

TS £x.m. ToUtwy elvon 8.5(a4-P)(a—P)2. T& Tnhika Tolreov
8" &xdoTou TGV TapovopaoTdY elvan Kok oapav  2.5(a—P)?,
5(@+B)(e—P), 8(a+P): oA amAacidlovres Tous Spous T@V
dvwTipw KAaopdTwy (2) ém T& TnAika U &vTioToixws, eUpi-
okopey T& foodUvapa TéGY SobévTwv KAaoudToV
25y | 55(a+P)(a—p) 98(a+p)*
85(at+P)(a—B)2  85(a+P)’(c—P)  58(atP)i(a—p)2

"Aoxnotig

153. N& Tparmolv els dudwpa Td kérwd kAdouara HE KOIVOV TIOPOVOUTTTV
TO LK., TGV TAPOVORATTEOY TEV SofévTwy :

L 3 T | 1 wh o v e
ol m R Ll P) 3xagi’ Bxgp Oxeyd Zdxigh
, a? a 3
Y) e’ G+ + 1) —axt3
x2 X 1

®) St A @)
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2. MEPI TN INAPAZTAZEQN -g— KAI —g_

§ 89. KaBos eidopev els T& mponyoupeva, &v TUXY v Exo-
pev Siafpeav ToU 0: 0, T TrnAikov elvon &bpioTov, BnAadh TO TN-
Alkov SUvaten v elvon oloodnmoTe oyeTikds &pifuds, foTtw o, Sidm
a-0= 0. Ak ToUro, &tav kai oi 8o Spor pnToll KA&oUXTOS Acy-
Bévouv Thy Tiwfv 0 81’ dpiopévas TGS TGOV YPOUHETWY TWY, 1
Tipt ToU KAdopoTos Sid Tas Tiuds TauTas Bewpeiton, 6T elven &6~
pLaTog.

*Eorw Y. TO KA&oU x::: "Av Béowpev els aUTO X =a el

x2

3 ~ . N —ax2
Ak ToUTO 1) Trap&oTaOs e drav X = q,

io‘KQuev L_QE — i. o
P a—a 0

mapoudi&letan &5 &dpioTos Sid THY Twnv o« ToU X.

~ P o » % x2_qp2
Moparnpolpey Spws, 611, &v elvar 16 X = o, EXouev =

=X + a kai & els ToUro TeBff x=a, Exopev E&foryopevov
2a xai &yt % ‘H evpebeioa oy Tipty 2 elven kad 1) (GAnbrs) Ti-

s ~ . x2—a? ' ~ “
pry ToU KA&opoTOS g 0T X =« A Tabra, Stav oupPaivr
pnTOV &v yével dAyePpikdy KA&oua va ylveto "?f Bi1& Tva Sobeloav

TV ypdupaTds Tou, Tva elpwpev THY &Andf Twfiv Tou, &vTika-
fioTddpey ™V Ty ToU ypdupaTos els TO TpokUmTov & ToU 86-
Bévros peTd v &mAomoinow T&Y Spwv Tou. 'Edv kai el TO mpo-
kUTTTOV KAdopa TapoucidleTan Topduolov  gaivdpevov, Epyalo-
peBa kal &’ oalroU duoiws.

a?—3a2+4-3a—1

Av BfAwpev THY Tipny . ¥. S1& TO o502’

TapaTnpoUuey, 811 of Spor ToUTtovu, STav a= 1, Acupdvouv Exa-
otos ™v Ty 0. AAA& xai & ToUTou Sroxplvopey, &mi ol &v Adye
Spor Bicpotivran Sik ToU a—1, (&pol, &rav a = 1, undevilovra ).

Aicapolpey Aoimdv ExaoTov T&Y Spwv Tou pé a— 1 kal eb-
'a2-2u+1'
a2—3a+2
poUpev, &1 kai ToUTou ol dpot Exouv Ty Tipfv 0 EkaoTos, dTav a==1.
Kai ToUTtou of 8por Sicnpolvron Bid Tol a— 1, ol EKTEAOUVTES Tag

STav a =1,

piokopev TO looduvapov kAdopa ToU Sobévros Maportn-
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Siipéoeis els ExaoTov TGOV Spwv, eUpiokopey TO iooSUvauov KA&opa
a—1

a2

Oftopev els ToUro a= 1 kai spiokouev 1-2-2=0. AUt elven 1§

&Anéns T ToU Bobévros xAdopaTos, STav o = 1.

"Otav tpyalopeda ds els T& mwponyoUpeva TapadelyuaTa kal
eupiokopey, &vti ToU Sobévros KAGouaTos, igoSUvaudv Tou, ik T
dmolov B&v Umrépyer 1 Tas Becopoupévas Tipds TGV ypapudmwy, &é-
pioTos Tiuf) ToUTOoU, TOTE Aédyouev 8T aipopev THv dopratiav ToU
Sofévros KAdopaTos.

“Av Bobtv &AyePpixdv KAdoua Bév elvon pnTdv, TéTE Bdv Eyouev
wpiopevoy &rrAoUy kavdva Sid v& &pwuev THY dopioTiav Tou. *AAA
ouvnBws émBicoxkopev (&v elvar Suvardv ) v& elpwpev icobUvapov
KA\dopa ToU Bobévros i pNTOV TapovopaoThv kol v EmiTU-

Xwuev Opoiws Thv d&moPoAfv Tiis dopioTias. TI. . R 5 , 6Tou

a =5, Aaupdver Tiufv &dpioTov. TMoAAamAao1&lopey Aomov ToUs
Spous TOU KAdopaTos &mi Vool + 2, &te AapPévopey THY ioodUva-
uov TapdoTacty ToU Sobévros.

(e=5)(Yo=1 +
a-5

f omola elven kai (&Anfns ) Tl kad ToU BSobévros kAdoporros,
Stav o = 5.

2) Va—14-2. AU, dTav o = 5, AauPéver THY Tipy

§ 90. ‘H mopdoTaois Ja—1+2 Abyetan ovfuyhg TS Ja—l-2.

’Ev yéver 8Uo Sidwpa Aéyovtar guluyd, STtav ol mpdTor Spot
autddv elven fool, ol 8¢ Belrrepor &vrifetorr nAadt) &tav elvan TS
popefis A 4+ B kai A —B.

M.x. af —P+}p—day kol —P—)piday elvan ouluyfi Sidwpa A
ouluyeis TapaoTdoels.

§ 91. "Eorw &mi [nTeiton f) Tipny ToU K?\dcucrros 2, Stan
x'= 2. "Av dvmikataoTowpey els aUTo, TO X pE TO 2, elpioxopev

9.23. ' 9.8 72

= e i —

2-2 0 0
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"Ex ToUTou TraparnpoUpev, OTi évioTe 1) Tiun dAyePpikol pnToU
kAGopaTos Sik Tiva Sobeloav Tunv ypduuaTos Tivos AauPavel pop-
env KAdouaTos pév, &AN’ éxovtos TrapovopacTiv TO 0 kai &piBun-
TV dpiopévov Tiva &pifpov # 0.

‘Ev yéver EoTtw, 6T1 f) TN kA&opaTds Tivos elvan f %, S1rou
a mapioTtdver &pifudy Tiva dpiopévov (£ 0). Eis Thv mepimrToooiy
aUTHY Aéyopev &TL:

‘H napdotacig % o0depiav Exer Evvolay #) éTt ¥ Ty Tod %
elvat dmodVTwg peyadvtépa mavtdg &piBpod Betixod ( doov-
dvmote peydrov ).

oo a /% 3 ’ 2 ‘ 3 g
Kad &1 pev 1o . 8év Exel xappiav évvolav, eaiveTal &k TolTou :

oUBels &piBuds Umrdpyel, SoTis ToAAamAaoialduevos i 0 SUvatan
v& Bwor ywopevov 1O «, &pol TO 0 émi olovdfiTroTe &piBudv ToA-
AarAaciafbuevor Sider ywdpevov 0.

’EE &\Aov Opws, Gv & TapovopooTrs £vds KAGopaTos ExovTos
&pifunThv dpiopévov o # 0 EAarTolTan, TéTe TO KAdopa avfdvetan

a ~ \ =4
0,001 = 1000, &g 16 0,000 = 10 000«

elvar 8¢ TO Selrepov ToUTto peyoAUTepov ToU Trponyoupévou Tou,
&v® & TapovouaoThs ToUTou elval pIKPGTEPOS TOU TrponyoUNévou
Tou.

OUrws, doov & TrapovopaoTis éAaTTwveTan Kai TANow&ler vk
yivy 0, Téoov ) Tipfy ToU kAdopaTos yivetar &ToAUTwWS HeyaAuTépa
kai Teivel v UmepPf) mavTa BeTikov &pi1Budv. "Av oupPaivn ToUTo Sik

&moAUTws. OUtw ). TO

. @ o y a ‘ H A A o A el -
T 5 TOTE Adyopev, OTI TO 5 Tebvel els TO BeTikdv &mreipov Ay el TO

épvnTikov &meipov, ko’ Soov elvar TO a ) 0 A 6 « (0. To Betixov A
&pvnTikOV &TrElpOV TraploTAvVopEy pE TO oUpPolov oo ( BeTikov
f| &pvnTikdv &mrEipov ).

Aix ToUto mhvToTe €ilg mAcav Sixipeoiv VmoBétopey ToV Si-
atpétnv Sidpopov Tob O.

"Aoxnouig

154. N& elpebouv oi Tipai Tdv k&Twh xAaopdTwy Sid Tas onueicvpivas Ti-
HaS TGV ypappdTwy.
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«) "___3_3_2_5‘_, rav x =0, ') %- stavy=a, Y') %:};:, Stav X = a,
8 :::g:. &rav a= [5,‘ ) (x2+2?::)(x—0)' i s )
oT') i;—a"" drav x=aq, L) ;Z:’;;%?' Stavx=1, n') %li-ll' &tav a= 1,
3
8) :ﬁf:ﬂtﬁiﬁi?, Stav a=p.

3. IPOZGEZIZ KAI APAIPEZIE AATEBPIKQN NAPAZTAZEQN

§ 92. ‘O xavoov Tis mpoohéoews kol &eoupéoews &piBunTIKGY
&hyePpixddv KhaoudTwy loxle kol Sik Thy mpdodeoiv kol dpadpecv
pNTOV &AYEPPIKGV KAXOUATWV.

"Av T& Sofévrta pnTd &v yéve KAdopaTa elvan ETepdvupe, TpE-
Topev aUtd el Sudvupa pd TO EK.T. TV, TapovoucoTdv ( &eol
Tpéweopey ToUTous els yivdueva ) kad dioAoUuws txTehobuey THY Tpdo-
Beoiv, Smews koi elg ToUs wAoouoTikoUs &pifipous.
2a+3p +2a—35
2a—3p  2a+3p

Tod Ekw. TGV TapovopaoTdv elvan TS 4a?— 9B =

"Eotw Y., 611 {nToUpev TO &bpoicua -

2(4a2+9p2)
4a?_9pz

(2a4-3B) (20—3p). T& mnAika ToUTou 81’ ék&oTou TGV Tapavoud-

otédv evan kot oepdy 2+ 3B, 20—3p kol 1. TMoAAamAcoi&lo-

pev Tous Spous &xédoTou KAGopaTos &ml T& TnAika aUTd dvTioToi-

¥ws kai eUpiokopev

(2043p)? | (20-3B)*  2(4e*+9B2) _ (20+3p)%+ (20-3p) *+2(4a+ 9P).

42 9P 402 0p? ' 4a®-9p? 4 2—Opt

’Aoxfoerg

155. Né& epedoiv T& Efarydpeva Tév kdrwd mpafewv kal ol mpal oUTdy,
xaddos kal Tév SiBopbveov, E1d Tds onueloupévas Tiuds TEY ypoppdTwY.

o 4 2(5x+12) 5
) 2x45 3417 T @x45)Gxt 11’ srav x =2,

) op - @y Py 15 R TS
i (a—P) (oY) (ﬁ-—y)(p-—a)+ P—-)(y—B) ' Srav a=1, p ,Y=2
— 1 - &rav x = 2.

Y) 3aicag ) T T sty
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a2 +tay af—y? 28 3

5 — <
) @y Ty ety T yiew oy
e (T X W
€) Xo—yf +xa__w3"' x4y’
o) _X2—(2y—3w)? | 4y’—(3w—x)? 3 w—x?
Gu+x)2—4y? ' (x+2¢)29? ' x4 w '
2 2
g - T Y

X~y Xy Xy Ex?
~+p* atp 1  (a2—p2 1
Map-ap ~ 7 (ampop)
156. ‘E&v Stowpev ¢(x) = x+2, w(x)=x242x+4, yx)= x-2 xai
Tr(x)-w(x) _ x%4-4x24-16
s@e)-TOYE ~ 16

w(x)=x2-2x-+4, Belfote 11 elvan

4. IIOAAATINATIAZMOZ KAI AIAIPEEIZ AATEBPIKOQN KAAZMATOQN

§ 93. ‘O xaveov ToU ToAAamAaciaouol SAyePpikddy  KAaoUG-
Tv loyle kai Six T& pnTa AAyeBpika KA&opora. OUtw Y.
12x%y l4w%@  12x2y-14w%e  12.14x2yw?@  8xw
Twe? 3xy? Twe?-3xy? ~  Twel-3xy® ~ yo

Eyopev

MopampnTéov, &1 els ywdpevov kAaoudTwv Suvdpeba va -
mAoTroloUpey Tav &piBunThv dvds TGV TapayovTwy, P TOV Trapovo-
uaoThy £vds ¢§ alrrédv wpd Tiis EkTeEAéoews Tiis Tp&Eews ToU ToAAa-
TAacioopol, &v ToUro elven Suvertdv (TpémovTes Tpds eUkoAiav Tols
Opous TGV KhaopdTwv els ywdpeva ). TLy. elven

BER, L o SEE

a—x o¥fx2 offx?
x(a+x) of(a—x)* x(a+X) a?(a—x)(a~—x) _ a(o—x) .
ale—x) x2(a+x)®  afa—x) xE(at+x)(at+x) x(at+x)

*ETrions

‘O xavoov Sipéoews &piBpol Bik KAaopoTikol &piBuol loyver
xad S1x THv Sixipeciv dAyePpikiis TapaoTdoews B1° &AyePpikol prn-
ToU kAdouaros év yéve.. Olrtw m.x. T

1202 3ap? 122 10 _ 120a* _ 40a
PP C10 T PE i 3aPt T 3Pt P4
To 15(a+p) . 5(a+B)* _ 15(a+p) 1l(a—B) 3 |
22(a—p) 1l(e—B) 22(a—P) 5(=+P)*  2(a+P)
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'Aoxfocerg xai mpofPAfparta

‘Ouds mpdTn. 157. N& eupeBolv T& Efarydpeva :
o) ax+ay Y?‘”‘Y\Ps Y )3"2"33\‘!""3‘!’2 }E' _\.p_'
Yx=yw  PxiPy

Xty 6 (=)’

Y.) (l 3 X"—i:::::'{"%) (x.;_zxgkpz_'_ W‘)'
8') ( GY+ BY+ GB-I" ﬂs ) e ( Q'Y—ﬁ)’”f' GS_BB ) " E') GZ_’_ 20:p uﬁ—ZB’
coy—By—at +85 )\ ay+By—o5-p o 4p ardp’
i a? | ax?4-aPx® ox
o) (e-3) “mFT aipe’

c:z(uz-l)’

0 (a1t ) (o1 <) 55T

M 2+ 225) () (ahs) - (52)

‘Opds BeuTépa 158. *Exa mis 5A Spx. "Ex ToUtcwv Efobeler TpéTOV

4 = . =
16 TplTov, EmaTa TO éPSopov kal ThAos T& 5 ToU &py kol Trooou. Téoa Tou E-

UEIVaY

159. *Exst Tis P— 1 Spayuds kol EfoBever Td TéropTov alTdv kal -.3;— TOU
Urmodoitrou. Tléoa Tou Epevav ;

160. "Exer Tis & Sporyuds kod Efodeler wpddtov 90 Spay. xal Emerra Td %

ToU UroAoimou. [Méoan Spy. ToU pévouv ;

161, "Exer Tis y Spaypds xal ydver wpditov Td SUo {PBopa aiTdv, EmEiTa
T& SUo TrépmTa ToU Utrohoimwou kal 1 Speypfv. Tdoan Spayuai ToU Epevav ;

162. *Amd uplav Ppuonv Tpéxouv T &k. U8aros els 55. "Amd &AAnv 9 ox. eis 45
Téoen didbes B Tpéfouv kal Bk Tdv Blo, Bav f) pdv wpdm Tpéyn, émi 78, # &&
&M dvoiyBi] 25 Ppadlirepov, whsioouv &8 ouyypdvws ;

‘Opds Tplrtn. 163. N& ebpeolv T& Efarydpeva Tiv kdrwdh mpafecov
ke al Tipal aldrréov, kaBos xal Tév SiBopéveov S1d Tds onueiovpévas TINGS TV Ypap-
PEATWY TWV.

l2xw’ 8x2y ¥, 12a2 30:&2 sl ol By 3.
a’) Taip * 250p* B 5y36% * T0y% &rov x=y=1,a=2, p=y
y)at: (ng %)’ &) 289:';4 d (l;:;ﬁ 4p2 ) drav a=Pp=y=—3,
i [+ fat (o =P | at—pt
) Tp (F —5 % )' e (X’—W’ '(x*—2x’w‘+\v‘)

) o ax oy Xy | ai—ax-i-u\p—xny'

= = ga.
ol—ax—ap+Xy b ax—oy—Xy Sre il
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0553+ )] (3£

3 o
. —a | x4a ], 1 1 A 1 !
" [(x+a>= + (x—d)2] : [(x+u>2 oat (H)z]
. a T
o) (u+2é+ a—zg) " az—4pe

‘Ouds TeTdpTn. 164 "Exer Tis @ Spoypds. To moody ToUto aUfdver
kaTd 1o TépTTov avTou. 'Efodelar T 0,25 Tév Sowv olTws £xel kal aubver Soa
Tou pévouv katd T 0,5 avitéov. Tléoa Exer els 1O TEAOS ;

165. "Exwv 15 a Spayuds, Tds alfdver katd & 0,25 aldrév. *E€oBeve1 EmeiTa
5.000 Bpayuds kal T& UmoAeipfiv clifbver katd T& 0,25 ovroU, tfofever B8 Té-
A 5.000 Sporypds. Tléoas Spoyuds Exer els T Téhos ;

166. Xwpixds Tis Epepev els v &yopdv 16a+430 aliyd Tpds mAnow. ‘Ev
TpwTols EmdAnce T& 0,5 Tév Sowv Epepe kal iv aliydy i TAbov EFmeta &k ToU
Utredolrou & 0,5 kol dwdun fv alydv. ‘Opolews BrdAnoe kel Si1& Tpitny ked Te-
TapTNY gopdv. Téoa alyd ToU Epewav els T& TéAoS :

5. ZYNOETA KAAEZEMATA

§ 94. Aobtv kAdopa Aéyeton ovvBetov, &av TouldyioTov els
TGV Spwov Tou Btv elvan drépaios &piBuds ) dxepada dAyePpiky TTopd-
oTaols. ‘AmAolv Aédyetan &v kAdoua, Stav Siv elvan oUvBetow.

OUrw 1O KAdoua 4%—1 elvon oUvletov, 816T1 & TapovopaoTs

EM
auTtoU elven KAaouaTikyy TapdoTaois.
‘Emaidh mdv kAdopa elven mnAikov Tiis Sicupéoews Tol &piBun-
ToU 81&r ToU mapovoucoTol Tou, EmeTen ST1 EyouEv

3% #0744 dxsl 4  l2xy
i R R R Bl e B
4y

Ev yéver : |

"Iva xAdopa obvlerov xataomicwpev anAolv, dpxel va
brapéowpev Tov &pBunmiv Tov Sid Tob mapovopactod Tou.

ZuvTouWTEPOs TPOTros B1 V& KaTaoThowHEy oUVBETOV T KAG-
oua amiolv elven & EEfs:

EUpioxopev 10 &x.1r. TGV TapovouaoTdy TV KAaoudTwy Tol
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apifunToU kol ToU TrapovopaoTol ToU Bobévros kA&opoTos kKai érr
aUTd TroAAaTAcoi&louev Tous SUo Opous ToU Bobévtos KAGoHATOS

*EoTew Tr.X. TO KAGOHa - To tx.mr. TV a—X kai a+ X

ox Tatx-

elvar TO yopevov artédv (o—x) (x4 x). TloAAamAaoialovtes Tous
Spous ToU BoBévTos KAaoupaTos éml TO yivduevov ToUTo, elpiokouev
a(atx)—a(a—x)  o?+ax—oc?+ox_ 2ax _

X(@+x)+ (e—x)x ax+x2tox—x2 2ox

1;

'Aaxnoetrg

167. N& Tpamouv els &mA& T& kéTwbh xAdopora kal va elpebolv al Tipal
Twy 814 TaS onuelovpévas TINAS TOV YpappETwv.

R 2u+v+ 1 a+p x+1
v L u W BtV . a—P A xe]
«) Py ———— ¥ e 8 —3
— 1+ —+1 X— —
i u+v atp X
Sdtav x=y=w=u=4, v=2, a=3, p=1.
X< 4y? 4x2
Xy I ] (x_w_ﬁL)(x+W—‘)
. . x—y x+y
€y Xtyt—— o) S
R o 3 5
x+y g (x+w) Ty
aray =12, Ty= T
168. N& &mAomoinfouv T& kAdopaTa.
a—p P—y 1— (xy—yw)? x+1 w1 +w+-l
o P—y a—P o (xy—1)2—y2e? W 2 Ty @
)G—l?’—l p—vy-1 B (yo—1)2—x2y? ¥ 1+L+L 4_1
a—P p= (xy — wy)2-1 Xy @
169. "Eav Tebij
x—1 L P(x) — o(y)
=" walg(y)= +— , &b Tl —
(CP)X x+1 KG‘P(‘P) "P+1 ameb 1+¢(X)°¢(\P)

NepiAnyic nepieyopévwy Kegalalou i

‘Opropds dAyeBpunijc mapa- ZopBora : V pilikdv, = TauTtd-
otdoewg (dkepaia, KAaopaTik], TNTOs 1) iooduvapias dAyePpikdv
pnTA, &ppnTos TapdoTaois). TAPAOTATEWY.
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"looduvapor mapaoTaoes. ‘Opiouds TauTdTNTOs TAPACTETEWY
a+pP=Pp+ a
420+ B'—(a+B)’
{ad TauTdTTES AANBEUOUY 81’ Olaa BN TTOTE TINAS TGV YPaUUETWY TWV).

"ApiunTikn) Tun dAyePpikiis TapacTdoews.

‘Opiouds povwwipou, Srwvipou, ToAvwwipou ( dxépaiov, KAG-
ouaTIKOV, pNTOV, &PPNTOV HOVWMOV fi ToAudwvupov ),

"ApiBunTiKOS  OUVTEAESTHS. HOVWVWUHOU, OUVTEAEDTR)S HOVGWVU-
HOU, @5 TrPOS YPAMMX TOU f| S Trpds YIVOUEVOV TraparydvTwV Tou.

"Oporar  povadovupar ( &vrifeta povdwupa ). Avaywy?) dpoicwv
poveoviuwv. Al 4 wp&leis pé povddvupc.

Bafuods dxepadov moAvwvipou Tpds Ev f TeplocdTEpa ypdu-
waTa Tou. ‘Opoyevés dxépaiov TToAudVUpOY, & TTPdS YPAUUATS Tou.

‘Opoyevés  ypapuikdy. Alatetaypévov  dxépaiov  TOAUGVUPOY
kar& Tds &dvioUoas f) kaTioUoas Suvépels YpappdTwy Tou. Avnyué-
vov ( &xépaiov ) TroAudvUpOY.

Al 4 mpaleis pt (xépana ) ToAudwupa kal povdvupa ) ué
ToAvwUNG.

Al wp&eis onpilovron &mi T@Y Tpdfewv xkai iSioTHTWY TEY
&hyePpixddv &BpoioudTaov.

Awxipeots  ( dxepaiou ) ToAuwwviupou 8i° &Ahou  SioteTarypévou
Suoiws. EUpiokopev Tov a’ Spov ToU mrnAikou £k Tfis Sicipéoecs ToU
o’ Spov ToU Sicnpetiou Sik Tol o’ Spou ToU Bicupétou. Edpecis TV
Aoy Spwv ToU TmAikou petdk TOV o Spov.

Zxéois Bicupetéou, Sianpétou, TnAikou kai UmroloiTou. Zytais
UtroAoiTou kal Sicapérou, dx Tpds TV PaBudv Teov.

*AEwoonpeiwrol TavtéTrTEg

1) (a4Pp)* = o®4 2P +-p?
2) (a+p)y=c+3c?B+ 3ap2+p?
3) (x+a)(x+B) = x*+(a+B)x+op
D @+ (x+B)(x+Y) = 2+ (a+B+y)x*+ (af+ay+By)x+aPy
3) (*+¢*)(0?+Pp2)—(ax+Py)*=(ay—Px)?
6) (+y'+w?)(a*+ P+ y?)—(ax+Py+yw)i=
=(oy—Px)*+ (Bw—yy)'+ (yx—-aw)?
Al 8o Tedeutaicn Aéyovran TautéTnTes ToU Lagrange.
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‘Yréhormov ‘v Bianpéoews molvwvipou TI(x) @ (x4a) elvan
v=TI(F o)
“Yréhormmov U Sicupéoecs ToAvwvipou TI(x) : (ax+P) elven
v=TI(F £)
TnAikov () Sicnpéoewds
(x* —a# ) : (x—a) =x*—14-ax¥—24 ofx# 34 .. o
TinAikov (1) Sicnpéoews
(x2v+1+a2v+l) . (x:l:a)——:xg" q:o:x::v—1+"_+a2v
Tpoth dkepaias dAyePpikiis TapaoT&oEws els yivovevov Trapa-
yovTev (S14Kkpiols Evvéx TEPITITCOEWY).

‘Opiouds prrou &AyePpikol KA&ouaros (ué Spous dAyePpikds
TOPATTATEIS ).

MapaoTtéoes, TGV dmoiwv 1 TIpf) Tapouci&geTal, @5 &OPITTOS
%—- *Apois Tiis &opioTias. Zuluyels TTOpAOTACELS A+ B kai A—B
YA+VB xai YA-VB.

‘Opiopds ouviéTou KAGOMQTOoS, &mAoTroinols alTol.
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KE®DPAAAION III

A’. EZIZQZEIY IIPQTOY BAOMOY ME ENA ATNQZETON
1. OPIZMOI KAI IAIOTHTEEZ TQN EEIEQEEQN *

§ 95. "Eorw 671 Eyopev v lodtnTa 3x = 15. Maparnpoluey
611, dtav T x yivny 5, f| lodmns EwaAnBeleTon. Mp&ypaTi, &tav
x=5, elvaa 3 -5 =15, fitor 15 = 15. A&k m&oav &AMV TIPNV TOU X
f &v Adyq lodtng Bév Bidet &piBuous foous, fitor Stv &Anbever. ‘O-
uolws Taparnpoluev, 611 ) 3x=12 &Anfever Six pévny THY TRV

x=4. "E&v £§ &\ov eis T lodTa a+ B=B + a &vTikaTaoTH-
owuey TO a kai B &1° olwvdrmoTe dp1Budy .. Mt a= lkad P =3 §
Hé a=35 kai P =-7, mapoarnpoluev &1 TpoxUTrTouv &pifuoi ioor
&vrioToixws, fiTor 4 =4 els v TpWTNV TEpiTTwoY Kol —2 =—2
eis THv Beutépav mepitrTwoiv. *Ex ToUTou cuvdyouey, &Ti UTrdpyouv
fodTnTes é?\yeﬁpmmv Trorpamdrozmv of omoicn émaAnfeUovran pd-
vov, &tav TS yphupa fi dpioutva yp&uuard Twv AdPouv dppodias
Tiuds xad &AAan, af dtroicn dAnBevouv Si&k Trdoas Tas Tipds TGOV ypap-
udrwv Twv. Tas TpdTas koAolpey EElodoelg Tds 8¢ dAAas Tautd-
™mrag. QoTe:

"EEiowoig Aéyerar §) lodng, ¥ dmoia dAnbBedet wévov, Srav v
Yeéppa i) Gplopéva ypdupata adrtii AdBouv &ppodiac Tipdg

Kooluev éyvidoTtous E§iodoews T& ypdupard Tns, T& &Troia
npémel v& AdBouv dpiopévas Tipds, Sik v& dAnbeun alT.

§ 96. Twpal 1@V &yvdoTwv Aéyovran of &piBuol (i ai Tood-
™Tes), ol émolor &vTikabioT®dVTES ToUs dyvddoTous ErenBevouv
™y &flowo Myovran 8¢ alron kel plfar ariis. Suvhfes Trapr-
oTdwouev Tous &ywdoTous Eflodoews ué TeAsuTaia ypé:uucn'a ToU
dApaPriTov ¥, ¥, W KTA.

* 'H xpfiows thodoews wpdTou Pabuol w fva &yvwoTov fugaviletan To
wpdiTov el T& PiPAfov ToU Alyumrriov Ahmes &AA& pévov pt Tapadelypara. *H
tmoTnuovik Siaudpgwors ToU InTiuartos Spefdetan els Tov “EAAnva Albpavroy
xal Tdv "Hpwva (lov aldva w.X.).
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Abaig 8¢ tfiodoews AéyeTan 1) edpeois t@v pr{dv ™.

§ 97. Avo ificwoais Adyovtar lgedlvapot, ¢av Exour Tas aUTAS
pilas, fiTor: év Taoa pila Tis & Efiocdoews elven pifa kol Tfig P’
kol &oa Ths P’ elvan kad THs o'

Al ékatépwbev. ToU onuelov Tfis iodTnToS TapaoTagEls AéyovTal
wéAn oltiis (TpdTov Kai GelTepov). “ExacTov péAos £§iocoews Ei-
vaa gv yével &Bporopa TTpoafeTéwy, EkaoTos TGV OTroiwy AéyeTan 8pog
Tfis E10woEws.

§ 98. ’Efiowois Tis Afyeton &pibunTind pév, éav oUBels TdV
Spwv Tns TEPEXT YPAMHaTa EkTOs TV &yvwoTwy, éyypdppartog
8¢ éav &¢v oupPaivn ToUTto. OUTws 1 8x+ 12x=3—4x elvon &pibun-
Tk, &v@® 7 3x—5a=8P+2 elvan EyypaupcTos.

§ 99. Mia é€lowors AéyeTan dxepaia, &v oi Spor Tns elvan Topa-
oT&oes dxképonal, @5 TPOs Tous &yveoTous Tns, kKabBds LY. 1)
o VE_——[S x*-2px = vy.

Kiaopatuey Adyeron pia éfiowors, &v TouAdyioTov els Tdv
Spwv TNs Elval KAGOUSTIKY TapAOTATIS, 6§ TTPOS TOUS &y VWOoTOUS

Rl T
™, TX- N iy ey T4=0
Pnth uév Aéyeton pia éfiowors, &v oUBeis Tdv Spwv s EXN
pilav &l T@y &yvdoTwy Tns. "Appntog 8¢, &v Btv elven pnTh, M.X.
fi ¥V x*42 = 6 elvan &ppmos.

§ 100. ©° &modeifwuev THY EEfs iBioTnTa TGV E§lowoEwy :
*Eav elg ta 500 pén éElowoews tpoobécwpev ( ) dpalpéow-
pev) Ty adthv mood™Ta, npoxinTel EEicwolg igodlvapog.
Mp&ypar foTw .X. 1) £€iowols 8x=32. 2%
Eqv els T& péAn oUThis mpooBéowuev Y. TOV 6, TPOKUTITE!
f 8x+6=3246 (2), | émoia elven ioodUvauos pe Thv (1).
Aidm 1) (1) Exa v pilav 4, tmadn evaa 8 -4 =32 (1'). "AANN &v
els ToUs ioous ToUtous &pifpous Trpoobiowuey Tov 6, TTPOKUTITOUY
&piBuol foor 8:44+6=3246 (2'). Oétouev eis THv (2) x=4 kal €U
piokopev &k pév ToU o« péhous 8:4+4-6, éx B¢ ToU P’ 32+6.
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"ANG & E§arydueva aita elvon oo, s eiBoupey (2'). "Apa 7 pila
4 Tiis (1) elvan xai Tiis (2). Kod &vmioTpdews. ‘H (2) e Thv pilav
4, Bi16m Stav Tedi] x = 4 el oY, elpiokopey 8.-4-+6=3246 (2°);
"Av 8¢ &md Tous foous alrrols &piBuols &paipéowpsy TOV 6, Exouev
8:4=32 (1'). Ofrouev eis v (1) THv pilav Tiis (2) x=4 koi eU-
pioxopev &k ptv ToU o péAous Tns 84, &k 5¢ ToU B’ 32. ’AA\’ alTot of
&pifuoi elvon Toor (17). "Hror 7y pila Tiis EGiowoews (2) elven pila
kal Tijs (1). ‘Ouolcs &modewieron # 1B16Tns ki S1& maoay ¢Ei-
owolv, &S kai Stav TpooTileTan TapdaTaois Tepiéxovoa TOHV &y veo-
aTov.

§ 101. Metaopa 8pov amd 6 &v pédog tiig eEloboewe eig
Td &AAo.

"Eotw 1) éflowois x—P=a.

E&v els T péAn olrfis mpooBiowuev Tov P, AapPavopev TNV
loodUvapov Efiowov Tijs Sobeions x—P+P=a+P f| x=afp. To
aUTd £foryduevor pokUTITEL Kai &&w els T Sofeicav éficwov peta-
ptpwpey TO —P €k ToU o pédous els TO P’ pt TO &vTifeTédv ToOU Tpo-
onuov. ‘Ouolws & Tijs £§iocoews x+P=a AapPdvopev x=a—P, &
veTapépwpey TO P eis TO P’ pédos pt dvribetov altol Tpdonuov.
*Apa :

a’). Eig ndcav éiowowv Suvdpeda va perapépwpev dpov
Tivd éx Tol évdg péloug elg dAo pe A Aaypévov T mpdonuédy Tou.

Ex TolUtou E&metan ST

"Av 8pog Tig dmdpyy €lg T& SVo pédn Elsboews pé To adrto
npbonpov, duvdpeda va Tov mapadeidwpev, dte § mpoxinToLca
éElowoig elvar igodvvapog mpdg Thv Sobeicav.

"Eorw 1) Elowois y — x=a—p. ¢3)

Edv petagépwpev kabéva Spov alrriis eis TO &AAo péAos Tng wi
&vTifetov Tpdonuov, eUpiokouey : P—a=x—y fi x—y=p—a. (4)

‘H (4) mpoxinrrer & Tiijs (3) kol é&v &AAGEwpev TO Tpdonuov
kafevds T@v Spwv avTiis. “Qoe:

f’). 'Eav dAAdEwpev ta onfpata wavrwv t@v dpwv éElow-
cewg, mpoxuntel éElowarg [godivapos.

TMpogaviss Exopev, dm 1) Eflowois A=B, &dmou 1a A, B, TapioTé-

Wneptomotr|Onke amé To lvotirouto Ekmaibeutikng Mohmkrig




107

vouv T& BUo péAn odrtiis, elven looBUvapos pé THY A—B=B-B 7§
pue Tiv A—B=0.

*Ex TédV Tponyovuévwy EmeTon &1 :

y'). AobBeiong EEowoewsg duvapeba va ebpwuey icodvvapdv
g Tig popepiis A=0, dv petagpépwpev xoataAAfAwg dAoug,
Tolg Bpoug Tijg Sobelong €l 16 o pérog Tng xail TAPUGTHGWILEY
avTd pe A,

§ 102. ©& &modeifwpev Tdpa THv EEfis IBidTTA TGV ¢E1ocoE-
wv:

*Edv ta 5Vo pédn Elowoewg moAdanAacidowpey ¥ Srarpé-
cwpev énl Ty admyy ( yvwathy ) mocémra (#0 ), mpoxinTel
éEiowarg igobivapos.

“Egteo Ty, f) tElowors Tx=35 (1). Aéyopsv & 1 33-’5=%5- @)

elven loobUvapos pt v (1). Aidm 1) pila Tiis (1) elven x=5, &mer-
5 Bix x=5 #xouev 7.5 = 35. Ofropev x=5 &g Ty (2)

kal eUploxopev &md pév TO o péAos TS 7;5, &mwd & 1o P’ T 235—

O1 &p1Buoi adrrol elvan Toor, 1611 TpoKimrTou &Tod Tous ioous 7 + 5 kal
35, &pol SicapeBolv Si1& ol 3. ‘Emoutvax 7 pifa x=5 Tiis (1) elvan
pila xad Tiis (2). 'AvmioTpdguws Toparnpolpey, ST f (2) e
THv pilav 5, ST &v 'reﬁn el alThv x =5, EUpfO‘KOH&VT—BSﬂ%?
*AANAK oi 7 -5 kad 35 elven {oot, $16T1 mwpokUTrTouy &rd ToUs ITow

7?5 Kc:i , &v ToMAaTAaciactolv &l 3. OUrw xad §y (1) Exer THY

pilov x = 5.

‘Ev yiver, fote 1) tflowaos Tiis popefis A =B # 1| icoduvauos
atmiis A—B=0. "Av moMamAaoibowpey T& uAn s Eml A (#£0),
AapPdvopey Ty A (A —B)=0, fi omola elvan icobUvapos 'ms 80'
Beions. AéTi mdoa pila THs A—B =0 émcAnbelber oy,
ranBever ked Ty A (A —B) =0, 8161 A0 kai A—B=0. ’A?O\cx
kol mdoa pila THsA (A—B)=0, elvon xad Tis A —B = 0, &poU A0,
fitor ) pile adrrdy elven kad pifa Tiis A=B.

Moparnpntéov &1, Emeadn Stav TOMOTIACTIAOWYEY T  Mé-
An thioooews &m0, mwpoktmrer 0=0, 7 6 Bicdpeors Bk 1ol 0
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elvar &8Uvarros, EmeTan &mi 7 dvewTéped {B16TnS SEv loyuel, étav &
Gp1fuds, pé TOV Srroiov ToAaTAcoialopey Broupolpey T& péAn
tGiowoews, elvar f yiveten 0. Ak ToUTto, &v & ToAAaTAGCIaGTHS
fj 6 Sraipéns elvon TTapdoTaois TEPIEXOUOT YpaupaTa Sidgopa TGV
&yvaoTwy Tiis Sobelons tEiocooews, f| TrpokUmrTouca Eficwots el-
van foodUvapos pé Y Sofeicav pdvov Si TAS TIMAS TRV TEW
YPauuaTwy, ai dmoicn &tv undevilouv TH TapdoTaoiv. Ty, &v &
moMaTAaoiaoThs fi & Sicapérrs elvon a—B, Tpemeal v& elven a—P#£0
(onueicovopey olTd Kad  oUTes a#P). Awom, & elvar a—P£0, éma-
vepxoueba els THv Tponyoupévny E€etacBeicay TEPITT T Y.

"Av 6 ToMamAaociaoThs f & Sicupérns elven mapdoTacis &-
Xovoa Eva fi mepioooTépous dyvdaTous Tiis Bofelons EEiooews
| Tpokinrrovoa ¢€icwols Siv elvon TdvToTE looBuvapos p¢ T So-
Beioav. TLy. /| &ffowors 3x=4 «kai 1 TPOKUTITOUOQ €K TaUTT)g i
TOAAGTAQTIOOUOY TGV pEAGY Tng émri (x=2), fitor 1§ 3x(x-2) =
=4(x~2) 8¢v elvon foobUvapor. Adm 7 P’ Exel xad Ty pifav 2 (xa-
B podvetan, &v Béowpev &vri ToU x TO 2 elg aUtv ), évid 1 o Sty
v Exen

'E§ &Ahov, &v Exwuev .y, THV tflowov (x+5) (x—4) = 0 kad
Siapéowpey T HéAN s Si1& x+-5, eploxopev THy x—4=20, | &moia
Btv Exel Ty pilav x =—5 Tfig Sobelons.

2. AIAAOI®H TQN IAPONOMAZTQN EZIZQIEQS

§ 103. KadolUpev dmatotphy Tév TaApovVopacT®V E§10cd0Ews
T elpeov looBuvduou Trpds aUThY E§1000Ews &VeU TTapOVOUaOTEY,

"Eotw # flowoig -—;—— XT“IE = x-9,

'E&v T& 8Uo jow ToAaTAaoidowpey &l TO ExT. TSV Topo-
vopoaoT@y 3 kod 11, SnAadh #mi 33 kad &mAomoiowpey, AapPé-
vouev ThHv 11x—3x+43=33x—297. ‘H tfiocwors almn elvon &mnA-
Ay péVT) TTPOVORAOTGY Kai loodUvapos pé THv Sobeicav. *Ev Yéver :

"Edv 8obeioa éEiowaic eivor ®Aacpatoch (pnTh) Suvdpe-
Ba v& ebpwpey igodbvapéy Tng dxepaiav, édv moAAanAacidow-

Wneptomotr|Onke amé To lvotirouto Eknmaibeutikng Mohmkrig




109

pev td pédn adtijg éni To Eax.m. TOV TUPOVORATTOV TNg xail
amhomojowpev ToLg Bpoug TMOV KAACUATWY.

Mpdynam, &v Umobéowyuey, &t 1O P’ péros wds ToauTns E61-
TWOEWS era; 10 pndév, Suvdpeda va Biowpev TO o péAos o:u*rng UTro

™V uopcpnv , &vti &t THs Sobelons Eiodoews v& EXWEY THY ' _‘0

(1), 8mou A, B elven roAucowwpa duépanax s TTPOS TOUs &y vaoTOUS.
“Av 81’ oUBepiay Tipfy TAY dyvdoTwy pndevilwvran ouyypdvws TO

A xai B, TéTe Six va elvan —g= 0, &pxel v& elvon A=0 (2), Se «ai

(1) ke (2) elven lgoBuvapor. "Av Spws Utrdpyouv Tipod TGOV &y veo-
oTwy, &' tx&onv T&HY émolwv pndevifetan 16 A kod B, TOTE ai
Tiped adred EradnBedouy THY (2), dAA& Suvartd va iy éraAnBelbouv

v (1). Adm Bi&k Tés Tiuds alTas TO % Trapouoi&leTan ST1 Exel

Tiphv &bdpioTov kad | dAnBhs T Tou BlvaTa v& pn elven pndév.

*EoTtw .y 1 &Elowos: ]x{ ; i:g—:—:};—x 5 (2). To bxmr. T&V
TrapovopacT@dy evan  (x—5)(x—6)(x—8)(x~9). ToAAamAawiabovTes
T& péAn Tis Efiodoews dml TO Exm. wal &mwAotroioUvres elpioko-
pev: (x—4)(x—6) (x—8)(x—9)—(x—5)*(x—8) (x—9)—(x—T) (x—5) (x—6)
(x-9)+ (x-8)*(x-5)(x-6)=0, 7 démola elvan dxepaia xai ioobUva-
pos p¢ v Sofeioav, Bidm Bév Umdapyer T ToU x émadnfevouoa
oty kad TV (x—5)(x-6)(x-8)(x—9) = 0.

I'lpbs ouvTopiay Bidx THY &madoipny TGV TropovopaoTY, &p-
kel v ToMomAacidowuey kabiva &piBunThy TdY Spwv TTis £6i-
omoews ¢l o TnAikov ToU £x.r. Sik Tol TapovouaoTol TcT Spou
ToUTtou kai v Topadelywpey Tols TrapovopaoTds. Tly. dia Thv

: 3x  2x-1 2
gfiowory 7 — —— —1= = maparnpoluey &T LK. TOV TapO-
vopaoTédY Tns elvar TO 60 qu T& 15, 12, 60, 20 elven t& dvricToixa
mnAiKa ToU 60 81& kofevds TV TapovouaoTdv 4, 5, 1, 3. 'Emi T«
mnAlke abrd 8& ToMarAacikowuey Tols dvTioToixous &pifunTds
TGV Gpwv, Xwpls v& AdPowuey U Syiv A0V TOUS TOPOVOUATTAS.
Met& Thv Extéheciv TGV ToAaTAaoicopd elplokouey THy éfowov
45x—-24x+12—60 = 40.
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§ 104. KoAoUuev Pabudv Efiowoecs Ths uopefis A=0, Tfjs
émrolos 1O TpddTov pédos elvan ( dxépaiov dvnypévov ) ToAucwupoY,
TepiExov Eva fi mepiocoTépous dyvdaTous, ToV PoBudv Tol woAvc-
wWuou ToUTou G Tpds Tous &yveoorous. Ty, f 3x?—6x+2=0 &l-
var B PaBuol dos mpds x, 1) 3xiy—4y?+4-2x—1 = 0 elven Y' PabuoU
a5 rpds x kad W, 1) 2x—3 = 0 elvan o PoBuol ds pds x.

3. AYZIZ EZIEQIEQE A' BABMOY ME ENA ATNQETON

§ 105. "Eorw 6T BéAopev v AVowpey v Eficwory

3x—-7 = 144x.

"Eqv Tov Spov —4x peTagépwpev kaTaAAnAws els TO o péhos,
16-8¢ —7 €is 10 P, eUpioxopev THY loodUvapoy é€iowov Tis Sofeions
3x+4x = 144-7.

"ExteAoUves els 1O o kai P’ wéros oirriis v &vaywyny TV
Suoiwy Speov, elplokouev 7x=21. 'Eav T& péhn TS Sianpéoc-
pev Sia ToU ouvTeheoTolU 7 ToU x, TPOKUTITEL T) X=3, 1| éTroia elvan
{foobUvaupos pé THv Bobeloav kal &AnBevsl, Stav x-—3. "Apa kai f
pita Tfis Bobeions Efiodboews elvan 7 3.

"Eotw 1) EElowois % —%: x-9.

Aix va Aowpev Ty, eUpiokopev foodUvapov alrfis &veu
TrapovopaoTdy. TToAAamAasidlopev Tous Spovs TaUTns Kord ofl-
pav &mi 11, 3, 33, 33, (Smov 76 33 elven T8 Ex.Tr. TGV Tapovopo-
otwv TS ) kai eUpiokopev 11x—3x+3 = 33x—297.

"Epyaldusvor &’ alrriis s dvwTépw, sUplokopey x =12. *Ex Tou-
Tou guvdyouev 81 :

Ak va Aowpev Elowaowy mpwtou Babuob pé éva dyvw-
otov, lov dmaleipopev Tolg mapovopacrig advthg, éav ¥xp
( YiroL ebplonopev igobbvapov adrijc dvev napovopast®v ), 2ov
éxtelolpey Tag onpeovpévag mpdkers elg v igobivapov, 3ov
xwellopev tolg 8poug, ol émaior Exouv Tov &yvwatov &md tolg
@i Egovrag adrov eig v véay élowory Ypapovteg Toug piv éig
o &v pélog, Todg 8¢ eig Td dAlo pérog, dov éxtedobpev dvayw-
v T@v dpolwv Spwv xai Sov Siaipolpey & wédn Tig teAeu-
taiag EElowaewg pé ToV guvtedeoThv Tob ayvawoTou.
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N& AuBolv kal vé EroAnfeuBolv al rérob tbohaes @

170. ') x+17=8x+1, p) 5x—4=38-x.
171. «') 6x+25=31+2x, B") 4(3x+5)—60=2x
172. «) 11(2x—15)—x= 6, B) ax= atl4x.
173. ') 4a?x-1= x+20q, B") Px+ax=1.
. 3x—1 2x++1 4x-5 . Tx-1 _ 19x+3
174. ) = T -5o=4 B 2-—5 =3x— g
5x4+1 , 19x+7 3x—1 7x-1,
15 syt T8
3x—1, 2x+41\ _10- 2x—5 Tx+1y\
e, u-(Z+2) =10~ (57 )

4. AIEPEYNHEZIZ THE EZIZEQEEQE ax+p=0

§ 106. 'E&v &md Sobeioav dxepadav fi KAaouoTikiy (pnThv )
t€lowoiv dx pds TOV &yvwoToV X UETG THV &TTaAoIPpT|v TGV TTapo-
vopaoTé, THY peTapopdy TrévTwy TV Spwv els TO TP&TOV uéhos
kal THy &vaywyhv Té@v duofwy Spwv mrpoxUTrTel £Elocals TpdTOU
BaBuoll ds Tpds TOV &yvwoToOV X, aUn 8 Exn ThHv wopetv ax—+p=0.
&ou T& «, P elvon &piBuoi yvwoTol f TapaoT&oEls yvwoTal.

“Orav Mywiev 6& Siepevviiowpey THY Elowow ax+p =0.
EyvooUpev 8T1 84 [NTHCWUEY V& GITavTATWHEY els Tos EEfis éproTnioEls:

lov. ‘H &€iowais o Exea piaw pifav i BUvarron véx €xn Ko Tre-
piogoTépas fi Kal ouSepiav ; ‘

20v. Ti mpémer v elven T& a xad B, S v& €M) plav pifav kad Ti
5i1& & Exn TepiocoTépas Ti oUBspia ;

*Ex Tfis ax+4p =0 eUpioxopev ThHv looduvapdv Tng ax = —p

lov. "Av elven a0, B Excopey x=—--2—, fitor N mf ToU X

elvon CopIouEVT kol Aéyousv &T1 1| Sofsica &fiowors Exer plav wbvnv
pilav 7 plav pévnv Adoy.

20v. "E&v elvan a=0 wal P#0, 8& Exwpev Ox=—P A 0=-B,
<& &moiov elvan &BUvarTov, Erreidn UreTEdn Bps0. Eis v mreplmreo-
ow aUrhv Aéyopev, &t f) Bofeloa tlowors elven &Bbvarog §i ST
ovbeplav Exer Adow.

"Eortw T.x. 1 tflowos —;—-—3—-—%=1+-§———;—- *Avt’ ot
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eUpiokouey THY loo8Uvapdy Tns 3x—18-2x=6+x—2 | ™y 0x=22
A 0= 22, /) émola elven &dUvarros, &par kad 1) Sobeioa é€lowois elven
&8Uvaros.

3ov. ’E&v elvon & = 0 kad B=0, 6& Exwuev 611 0.x = 0 A0=0
Kol Tpopavdds TO x SUverren v A&Pn olavdrimoTte Tipdv. Aéyouev
8 6m 1 Sobeioa Elowals elvon Tavtétng Tpds x A &1 elvon &é-
ploTog.

§ 107. Hagarfoneis. "Otav 16 « elvon BeTikdy kod EAecrrou-
Hevov TANCI&ln Binvekdds ™pos 16 0, TéTe Adyopsy 8T1 & ouvTe
AeoThs ToU x Tefva gis 16 0, ovpPoAilouey 8¢ adrd oUTws: a—»0

"AMNG TéTE, &V TS P elvon dpiopévog Sptuds # 0, o % 811 vekddg

avUfdveTan &moAUTes, Kol Aéyopev &T1 Telver els TO o0 pév, &v elven
B0, els 76 — 0o 8¢, &v elven P (0, Abyouev 8¢ TéTe & 1 piler Tis
 £fiowoEws Telver els TO BeTikdv i 1O &pvnTikdy arreipoy, ko -
cov B)0 A B(O.

TEPIMTWSEIZ AYZEQS THS ESISQSEQS x+p =0

§ 108. Tlpds edkoriav TapaBeTouey TOV korwTépe Trivaka Ty
TEPITITCOEWY THjs AUoecws Tis &§iochoewos TolU TPWTOU Pobuod
ax—+p =0.

lov. "Av elven « # 0, Umdpyer pix pila, f x=— P

(o
2o0v. "Av dvar a=0, P #0 8&v Umépyer pila.

“Orav elven P#0 xad wpiopévoy, AAAE T o elvan BeTikdv Ko
—0, 1) pila Tefva PSS TO -0, &v B >0 A els 16 —o00, &v B(O.

3ov. "Av elvan o = 0,p=0 1 éflowaois elvan &opioTos: &Andever
ME KdBe x.

"Aoxfoerg

‘Opasg TpwTn. 177. Elpere T&s pifas Téw k&Twh Eiodoewy

o) —;x—5+x=b%+2x. 5 %4__;“__.(““‘_.92%“_5,
5 LXRT 3% X x
B ) 2[—-—5-——-2—+ —2—t E) "3— —-—5——-3=21"'-7.
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X P~ 9% e X _5x
Y)5-+3 =%t OF) F g howesg 2
' ; ; \ T , oax—Pp X
178. Tloias oxtoeis wpétrel v TANPOUY TO a kal B, Tva 1 . -+ 5 =3x—q,

Bxn piav Aloiv, oUBepiav ) elven -&dpioTos.
A : Z ax-1  x+41
179. MpoodiopicaTs TO o, DoTe 7 —a= -+ oy 4 v& elven &bUvartos.
‘Opds Sevtépa. 180. N& yim 7 Alois kai 7y Eradnfevars Tév Eiow-
oswv: &) 27x—5(2x—4)=6(3x—5)4+5(2x—1).

) 2(3):—5) 25(:;;—2) _ 5_(3x2+2) 133
. X 2x 3x 2x 5x
”"‘(T ‘T)‘(T 2 “5‘)‘?= =
- 1
#) (+ 5) = (x+ 3 ) (%)
1 19 0 19 ,
€) (x—-1)(x-2) (x—])(x—B) s (x-—3)(x—;f) T (x—2)(x—4)
1 1 4(x-1) 4

o'r')—?—

=22 xx-2)t T B@x=2)

‘Opds TpiTn. 18l. AVoore xal émaAnbeloate Tds E§iocoers :
) (a+P)x+(a—p)x=202, BY) (o+P2)x-+2aPx=ci+BY,
¥') 2u(x—)—29(v—X)= (B v)2—(u—v)?,

8) (x+1)2—a(5—3a+2x) = (x—2a)2+5, ¢ ) S =2a+p.

Tﬁ
et Tl g L C ax2+ax+y _ ax+p
e 6a’ﬂ(o:_ﬂ) : ‘ axXtBxty;  xtp,’
- 8B (@B o
ol (X+2)9 ¥ (x—=2)2 ~ (x?—4)2 (a+p):

5. EPAPMOTH TQN EEIZQIEQN EIEZ THN AYZIIN IIPOBAHMATQN

§ 109. Ilp6PAnpa Aéyercn TpdTaots, eis Ty Smolav EnTeiTan
va eUpebf] v f) TrepioodTepa &yvwoTa E§oapTopeva &md &AAx yvw-
oTd fi SeBopfva. Ta Si18bueva kai T& [nToUpeva ToU TpoPAfjucTos
elven 2v yével oxeTikol &pifpof, T& B¢ Tepiexdpeva els oUTd Trooa
pETpoUpEVE pE TNV povdda aUTtoU EkaoTov TraploTdvovTon e &pif-
pouUs.

§ 110. Avowg ivods TpoPAfjuaTos Aéyetan ) elpsois TGV [n-
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Toupévwv &yvwoTwy oUTol, T& OToIx TAPICTAVOUEV ouviBows e
YPEUPOT X, Y, @,..., T& B¢ yvwoTrd ué &pifpols f| pé ypdupora
(o 615 1 s .

Ak vi AUBR Ev TrpoPAnua, Tpémel T& (nToupeva oUTol vk
TAnpoUv dplopévas TvdS &TQITHOES, TAS omrofas  koAoUpev
8poug ToU mpoPAfiparos. *Exefvous &k T@v Spwv, ol dmoior Spilouv
Tds oyéoels, T&s dmofas Tpémrel vé& Exouv T& [nToUpeva Tpos Ta Sedo-
péve, koAolUpev émitdypata.

T& &mTdyuara yivovtar yvwoTd kard THv Sarimwoiy Tol
mpoPAfuaTos .X. Els TO TPSPAnMa:

Né& ebpebfj 6 apiBpbg, Tod émolov Td SimAdoiov vé Tov U-
nepBaivy xatd 6. TO fmitoypa evon 6mi: 76 Surhdoiov elvat
peyaidrepov adTol xatd 6.

‘Emrouéveds, &v 6 [nTovpevos &piBuds apaoTabi péox, To
SimAdoiov ool 8& elvon 2x. 'Ewaidny 8¢ 1o 2x 6& UmepPaivn TO
x kat& 6, Tpémel of SUo mapaoTéoes 2x kai Xx+6 v elvea Toa.
OUrws Exopev Ty Efiowoty 2x = x + 6, & TS otrolas eUpiokopev
x = 6.

Eviote 6 InToUpevos &piBpods mapioTdvel THv Ty Toool
Tivés, TO Smoiov Evexa THis PUoews ToU TpoPArfiucTtos UrokerTan
gls Spous Tvds, ToUs Omolous Tpémel v& TAnpOL. ToUs ToloUTOUS
&pous kaholpev mepropropovs. Ty, &v Bix Tfjs AUoews TpoPAr-
uaréds Tivos [nTiiTon 1O TAfifos dvBpdoTrwv, Suvdpeba &x TOV Tpo-
Tépwv v& eiTroopey 6T & {nTOUpEvOs &pi1Buds Tpémel v elven dwé-
poios kol GeTikds.

Ev yévet S1&d ThHv AUotv TpoPArfjuaTéds Tivos tpyaloueba dog
ééfis:

lov EUpioxopev Thv &flowoiv fj Tds E§iomoers Tol THoPAtn-
uorros xad ToUs TepiopiopoUs aUrtol, &k Tdv omoiwy ol mpdTan
&xpp&louv T&s oxéoels Tds ouvBeoUoos T& [nToUpeva pE T Bebo-
péva arToU.

20ov. Avouev Thv Eficwory | Tds E§iocdoes kai oUTws eUpiokopey
rives elven of &piBpol, of émoiol SUvavrar v& AUoouv TO TrpéBAnua.

3ov. "E€eté&lopev &v of & Tiis Aloews eUpeBévTes &piBuol wAn-
polv kad Tols Tepiopiopols ToU TPoPAfUaTos.
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I. TIPOBAHMATA TQN OIIOION O AINQZTOZ AEN EXEI TTEPIOPIZMON

§ 111. «') To verpanidoiov &piBuod Tivog elvar igov pi
Tov dp1Bpov adEnbBévta xara 60. Ilolog eival & apibpds ;

"Eotw 6T x elvan & [nToUpevos &pifuds. To TeTpamAdoiov
oUtoU 0 elven 4x, 7O 8¢ x+60 mopioTdver Tov &pifudv nin-
uévov kard 60. Katd Thv Sicmimwotv Tol TrpoPAfjuaTos Tpémel va
elval 4x=x-+60 A 3x=60. AVovtes v Eflowoiv alThv elpiokopey
x=20 xai 1) AUois elvan Bextr.

B') To d&Bpoicpa SVo dpBpdv eivar 25, to 6¢ éEanddaiov
Tob peyoAutépouv éAattwhév matd TO TeTpamAdoiov TOU -
npotépov Sider 50. Ilolor elvar oi apibuoi ;

Edv TapaocTthcwpey pE X TOV peycdUtepov T&V &piBuddv, &
pikpodTepos & elvon 25—x, TO EfamAdoiov ToU peycAuTépou 6X,
Td 8¢ TeTporAdoiov ToU pikpoTépou 4 (25 —x). 'Emadn xard Thv
SiaTUmwoiv ToU TpoPAniuaTos 1) Siagopd 6x—4(25—x) Tpémel v
elvan fon p¢ 50, 8& Exwpev THY Eflowov 6x—4(25-x)=50 7
6x+44x—100 = 50, & Tfis dmolas eUpiokopev x = 15. "Apa of &piBuol
elven 15 kad 25—-15=10.

Y') N& edpebij 6 dpibudg, 6 dmoiog mpoatiBépevog €ig Tolg
opoug ToL % xapver adtd igov peé -1—

*Av TrapacTiowpey pé x TOV [nrolpevov dpifudv, B& Exwuev:

i SIS
IFxon, B

AUois elven SexT).

&k THis AUoews, Tiis dmrolas eUpiokopev X == —5 —‘;—, f OS¢

DpoPArAvjpata

182, Né& eUpedij & &piBuds, ToU drrofou To BrmAdoiov aufndiv koard 5 loouTan
pt TO TprmAdotov oaUToU peiov 19.

183. Edpete &pibudv ToroUTtow, GoTe TO TeTpamAdoiov avToU EAaTToUEvOV
kord 2 va lcoUran pt 10 TpimAdolov Tou ouv 17.

G

184. Na eUpedij dpiBuds, & dmolos mpooTiBépevos els Tous Spous ToU 7™

x&uvel foov pi —;—

185. N& elpedij &piBuds, & dmoios mrpooTiBépevos els Tols -5, 6, 8, Bide1 &pi-

Bpous, &k TéV dmolwv ol SUo TpdTor Exouv Adyov loov Trpds ToOv Adyov ToU Tpi-
Tov Trpds ToV InToUpevov.
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186. N& elpehij & &pibpds, 6 dmoios BAaTToUpsvos kaTd TO —;—- abToU kai

xa1d 4 yivetan loos pt T4 % avToU peiov 8.

187. Tlotov d&pibuov mplmer va Goaipéowpsy &md  Tous Spous Tol %

B1& v& yivy foov pt 0,5 ;

188. Tloios elvar & &p1Buds, ToU dmolou T& —i— kel T& -?T kapvouv 170 ;

Il. TPOBAHMATA TQN OIOIQN O ATNQEZTOZ TIPETIEI NA EINAI ©ETIKOE

§ 112. «') ‘0 ’Iwdvvng Exer TeTpamidoia pijia # 1) Mapic
xai oi 80 b¢ pali Exouv 45. Méoa éxer Exaarog ;

Heguopioudc. Tlpopavdds ol {nToluevor” &piBuol Tpémer v elven
BeTikol.

"Av pt x TopaoTiowpey T& pida Tiis Maplas, T& ToU ledv-
vou 8& TapacTaBolv pi TS 4x xod T&HV SUo pd TO 4x-+-x kad TpéTTEL
v& elvan 4x+x=45, & Tfis émolog eUpiokopev x = 9. "Hror /) Mapia
elxev 9 kad & ‘ledvvns 4:9=36 pfida kad A Abois elven SexkT).

B’) "Opboywviov Tvdg ) pev Bdoig elvan 4 p. peyaiutépa
TG mAevpds TeTpaydvou loobuvdpou mpdg adré, Td 5¢ Ddog
3 p. pucpérepov. Ni ebpeBodv ai Siaordoerg adrod.

Igpiogiopds. Of InToUpevor &piBuol mpémer v& elven BeTikol.

'Edv p¢ x mapaoTowuey THY mAeupdy TeTpaydovou, TO Eu-
PaBov ool B4 elvar x - x=x% ‘H Péois ToU dpboywviov 6& ma-
paoTadi] ToTe pé x+4, T Uyos Tou pE x—3 kad TO éuPabodv Tou
glvan (x+4)(x=3). Mpémar v elvan :

(+4)(x—-3)=x2 f§ x*+4x—3x—12=x2 ’Ex Tfis AUoews TaUTNS €Y=
pi&xousv x =12,

“QoTe ) pév Pdois ToU dpBoywviov Exel piikos 12+4=16 u. T
5¢ L'!\.]JOS 12-3=9 'u. xad 1 Aois elven Sexr).

Y') ‘0O A éxvekel &v Epyov elg 7 Auépac. ‘0 B &xrerei adtd
€ig 5 Huépag. "Eav épyacBolv xai ol 8bo pali, el méoag Aé-
pag O& éxtedéoouv Td Epyov ;

"Eav pé x TrapacThowpey Tov InTolUpevov &piBudv (& dmroios
wpémel v& elvon BeTikds kod pixpérepos ToU 5 ), Taparnpolpey 811,
Gpol el x fiuépas éxtedolv kol of SUo pall épyalduevor T Epyov,

Wnepromotr|Onke amé To lvotirouto Eknmaibeutikng Mohmkrig



117

els piav fuépav B& Ektedolv TO Lx ToU Epyou. 'AqoU 6 A eis 7 fuépas
kel TO Epyov, els 1 fuépav. & ExTeA]) TO % ‘O B #xrehel eis 1 1)-

pépav TO ——-!5— ToU Epyou. Koi of 8lo pali eis plav fipépav éxkteAolv
TO —;— + % 10U épyov. ‘Emropévws mpémer va elvan % -+ % = —i-

A 5x+7x=35, & Tijs édmolas eUpiokopey x=2 %
*Qote kal of 500 pall Epyalouevor 8& éxtehéoouv TO Epyov el
2 —1—11, finépas kai 7 AUois elven Bexrry.

DepoPArAfjpata

189. “Exer mis 100 dké&Bas olvou Tédv 9,50 Bpy. xat’ ékdv. Tléoov olvov Tédw
9 Bpy. kot Okdv mpémer v& dvamifn, Si& v& kootifn, f| ék& ToU piyparos 9,2
5pX

190. AYo kivnTd dvaywpoUv &k BUo TéOTwWY ouyXpévews kivoUpeva Suchds
kol dvmiBiTes doTe ve ouvavtnBouv. To piv Siavbel 5 ¥Au. Thv dpav, TO B 5,5
j(?\u. Eis Tiva &mdoTaoy &mwd Tov mpdrov Tdmov B& ouvavtmbouv, &v ) &md-
oraots Ty Témwy elvan 60 yAw. ;

191. 40 bxdbes dAuupol UBatos Tepityouv 3,4 &k, &Aarros. Tldoov wabapov
08wp Tpémer v piyeopey els arrd, Tva 30 ok Tol véou plyuaros TepiEyouy 2 éx.
&harros ;

- 192. Tldoov kootilel &v wriipa, &v T& Tpla mumra Tis &flas abrol ol
250 000 Spy. &moredouv T& Tpla TETapTa aUTis uefov 200 000 Spy. ;

193. *Atpépata Bioviouoa 48 yAw. THv dpav duexwpnoey 20m PpabiTepov
&\Ans (B ToU aUTol Témou) xad SwevBuvoudvn duofws, cuvmvmin B ut oty
peTd 2 dpas ked 20m petd Ty dvaxdpnoiv s, Tlola elvan f) Tayins Tiis
&AATs ;

194. Kpouvds mAnpol Befapeviyv els 12 dpas, &AAos mAnpel almiy els 10 &~
pas kal Tpitos TAnpol atmhy els 30 Gpas. "Av wod ol Tpels dvoryBolv ovyxpé-
veg, elg wooov ¥pdvov B8& TAnped | Sefoevt) ;

195, ‘Ymnpérns Acppdve Erfiotov woBdy 6.000 Spy. xal plav vbupaoiav, "Av
Bik 8 pfjvas EAaPe 5.000 Spy. moov Emp&ro-f) dvdupacia ;

1. TTIPOBAHMATA TQN OTOIQN O AMNQZITOZ EINAI
AKEPAIOZ ©ETIKOZ

§ 113. ') Aéxa &ropa, &vbpeg xal yuvaixeg, émdjpwoav
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500 dpx. "Av éxactog T@v avlpdv EmAfpwaev 60 Spx. nai é-
xdot) TV yuvaixdv 40 Spy. méoer foav oi Givlpes nai méoat
al yuvaixeg ;

Hegropopds. TlaparmpnTéo, 811 ol {nTouuevor &pibpoi Tpémel
v& elvon dépaior kod Betixol, &AAcos 1 Alois Biv SUvorren v elven
BexTT).

“Av pE X TapaoThowkEy ToV &piBudy TRV yuvaikdy, & TGV &v-
Spdv & elvon 10—x. "Ohor of &vpes EmAfipeoay 60(10—x) Bpx.
SAon 8¢ of yuvaikes 40x Spy.

Mpemer v elvea 60(10—x)+-40x=500, éx Tfis molas TPOKU-
TOTEL X =5 yuvaikes, ddTe ol &vbpes, elvoa 10—5=35, 1 8¢ AUais elven
SexTr). .
B") "Amd 80 dvopa, dvdpes, yuvaixes xal modid, ai pév yu-
vaixeg floav & 0,8 T@v &vdpdv, Ta §¢ madid Ta énta népnta
@y avdpv. Iéoor fioav ol dvbpeg, yuvaixeg xal maibid s

"Av x TrapioTéun Tov dpifudy Tév &vBpdv, & TV Yuvaikdy B

elvan 0,8x kad & TGV TTanBidy —;— x. "Apa mrpémrer v elvon x4-0,8x+
—57— x =80, & Tfis drmrolos eUplokopey x = 25.

“Qore ol é’:vSpés floav 25, af yuvaixkes 25-0,8=20 xoi T& Trau-
Bit 25 4 =35, § B Alois elvan Sexr.

HpofAfjpata

196. Els plav #Aoyfv perafly Svo Umoymeiwv dyfgroay 12 400 oyl
xal BAaPev & Edeyels 5153 yrjgous TepiogoTépas Tou dmroTuydvTos, elpéBnoay
8¢ ol 147 Aeukal yiipor. Téoas yrigous EAaPev ExaoTos ;

197. "Edw &uirés s elye T& #BSopov Té&v peEAGY Tou SArydoTepov 1@V Sowv
Exer, 0& elyev 120 péan. Méoa uéAn Eyer ;

198. Té ~pirAdoiov Tol Téumrrou dxepalou Twds dpiBuol nUfnpévoy kot
7 5ida1 16 34. Tloios elvon & dpifpds ;

199. Tis elvan & &xépanos &piBuds, ToU drmofou To TpiTov afnBiv xatd 2 5i-
Set 16 23;

200. Né& ebpedij ducépoios &piBuds, & dmoios Siopolipevos Si1&x 7 f Sid 9 &oi-
ver UmdAormrov 3, t& 5% mnAixa Siagépouy xatd 4.

201. Elx¢ mis mopTrokéAtx xal EmdANcE T& Tpia TéuTTa alTdY Tydpagey
émerta 33 Troprokdhia kai elev oUTeos 9 TrepioadTEpa TGV oy elyev €€ dpyis.
Téoa elye ;
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IV. MMPOBAHMATA. TQN OMOION O AMNQEITOZ MEPIEXETAI
METAZY OPIQN

§ 114. o') ‘H Hluxia évdg matpdg elvat TpimAacia ThHg ToL
vioh tou. Ilpd 8 &rdv % HAwcla Tob matpdg fito TeTpamAacia

t#ig Tob vioh tovu. Iolat ai HAwlar Twv ;

*Av pt x mapaoTadf f fAkic ToU viol els &n, 7| ToU TorTpos
8 elvon 3x &rn, Tpémer 8¢ ol dpiBuol x kal 3x v elvan BeTikol kad va
ufy UmepBaivouv Thy Suvarhv dvBpemiviy HAwiav.

Tpd 8 &rédv ) fhkia ToU pév viol fto x—8 #rn, ToU &8¢ o
1pds 3x—8 £rn xkal mpémer v& elvan 3x—8=4(x-8), & Tijs AUoEws
1fis dmolas eUpioxopev x =24. "Apa ) fAia ToU pév vioU elvan
24, ToU 8¢ Tatpds 24-3 = 72 &Fm kad 7y AUois elvon Bexr):

B’) 'Ex §vo &avBpdmwy, & pév ¥xer 1800 dpy. xoi Saravi
50 Spx. xa® éxdomnv Huépav, & 8¢ Exer 1000 Spy. xai Samavd
30 Spy. Huepnoiwg. Metrd méoag Huépag & Exouvv loa mood ;

"Av & [nToUpevos &piBuds TapaoTabi pé x, & piv 8& Bamavrion
50x Bpy. kad 8& ToU pefvouv (1800—50x) Bpy, & 8¢ 30x wod 8o ToU
pefvouv (1000—30x) 8pyx. "Apa Trpémer v elvan: 1800—50x=1000—30x
&k Tiis &molas eUploxopev x=40. AN\’ 1) Aois aUTn &roppiTrTeTan,
516 peta 40 Huépas kad of BUo &vBpwmor Stv & Exouv TiToTE.

HepoPArAfpata

202. ‘O “EMAny pednuorixds, ovyypageus Tis "ANyiPpas, Aidpavros énoe
16 Erov Tiis Lwiis Tou dx meudlov, TO Swbkarov alrrfis dxs veavias, TO EpSouov
TS, MET& TOV yduov Tou kod évTe ETn dwdun, Ste drékTnoe viéy, & émoios
Elnoe T Auiou i Soov & Tathp Tou' E4noe B¢ & ArdgavTos drdpn 4 Ern peTd TOV
B4varov Tou vloU Tou. TTéoa &rn &noev & Aidpavros ;

203. "Exet Tis HAiav TprmAaciav Tis kopns Tour al fHAwicnr xed @V Blo
elvan 28 Ern SArydTepov Tou SimAaciou Tiis fAwias Tou Tacrpds. Tloonv fidikia
Eye1 EKQOTOS ;

204. Tpeis &Bekgol Exouv duol fiiav 24 Erddv, tvd ExaoTos elvon katd SUo
Ern peyorepos ToU duéows Emoptvou Tou. Tlofor elven ol Adikianr Twv ;

205. Elven Tis 40 16w xal Exer Buyatépa 16 Erédve wéTe f) fdia Tiis BuyaTpds
8 elvon fy firo T Tpitov Tis HAwias 16U waTpds ;
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206. Tpeis &pifpol youv &Bporopa 70. O Belrepos  BicupoUpevos Bid Tod
mpoTou Biber TnAikov 2 kal UmdAormov 1. ‘O TpiTos Sicipolipevos S1& ToU Seu-
Tépou iBer mnAixov 3 xel Uméhormov 3. Toior elven of dp1Bpof ;

207. 16 tpydran éxterolv T& BUo TéumrTa tvos Epyou tpyalduevor 9 fiuépas
éml 4 dpos ka® xdorny. Téoas dpas mpémer v tpydLwvran 15 pydron kab’
fiutpav, Si1& v& TEAaiboouy TS Epyow els Tpels fuépas ; .

208. Tlathip Tis elven 58 Erédw kai Exer vidv 28 Erdv. Merd méoa ETn & TaThp
8 Exn HAxiav Simhaciav THis ToU uloy Tou ;

209. Awynoiou dxepaiou &piBuol T ymelov T@v povddwv elvan SimAdaiov
ToU Té&v Sexdbeov. *Edv EvaAAdEwpev Thy Bow &Y ynelwy Tov, TpokUTrTEl &-
P18USs peyciTepos TolU TrpdTov kerrdx 36. TMoios elven & &p1Buds ;

210. To &bporopa Tév ynelwy Swymelou &piBpol elven 12, *E&v & Gp1Buds
ot kot 18, mpoxinrTe & &1 tvaAayfis Tév ynelwy Tou eUp1oKSpEVOS &-
p1fuds. Tloios elven & dpiBpds ;

V. MPOBAHMATA TENIKA

§ 115. o') Hathp elvar « ttdv, & 8¢ vidg adred B ridv.
Ilé7e %) HAixia Tod natpdg O& elvan 7} firo TpinAacia tHg Tod viod.
"Eotw ém Td InToupsvov 8& yivm peré x Emn. Téte 6 TaThp
B¢ elvar a+x T xad & ulds P+x &rddv. Tpémer 8¢ v& elven:
a+x=3(B+x) (1) xal x)0.

"Av T InToUpevov elye yiver Tpd x €Ty, & mamp & Ko TéTE

a—x, 6/ & vids P—x &réov. Mpémer 8¢ v& elvoa:
a—x=3(B—x) (2) xol x)0.

AN 1y Eflowors (2) TrpokUtrTel &rrd v (1), &v 15 x éxeivng
Yivn —x. Tolro gavepdver 811 af dpvnTikad piZen Tis (1) efven of
Beikad Tiis (2) ko émropéveas (1) elvan ) yevixd) é€iocoois Tol Tpo-
PAfuacTos.

Els Tas Serxdrs pilas s (1) &vmoroiyel AVois ToU TpoPATua-
TOs TparyuaTomolouuévn s TO péAdov- s Tag &pvnTikds pilos T
(1) &vnoroixsi Avois Tol TpoPAfiucTos TpaypatoroinBeioa els Td
TrapeAfov.

Avovres Thy (1) eUploxousy x =°—;39~
"AvrioToixor fiAiian elven ToU piv TaTPds a -+ ﬂ—zﬁ SnA. 3—(“2:1)

ToU 8¢ vioU ﬁ+°r—’—2£= “—_2'9 ETdv, of omoicn elven BeTikad, Bidmi
UmroTifetan o) B.
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"Qote 1) Tipf) ToU x ylveton BexTh.

Kai &v pév a—3p ) 0, elvan x) 0 xad T {nToUuevov B ouupij eis
10 péAhov. "Av o—3p (0, elvan x{0 kad T& {nTOUpEvov cuvEPn Eels TO
mopeA@6v. *Av a—3p =0, elven x=0 xoi TO [nToUpevov oupPaivel
els TO Tapdv.

£’) "Av # HAwia tod Ilérpov elvar a xai tod Iladrov B
¢tdv, mote §) Tod Iétpou B4 elvar 7 fito Sindaoia Tijg Tod Havrov ;

“Ymotifeton T a; B, u elven BeTikol kad ps#l, a#P. "Eotw &M
16 [nToUupevov 8& ylvn perd x &

Mpémer v elven a+x = u(P+x) (1) xad x) 0.

"Av 16 [nToUuevov elxe ylver wpd x ETddv, Tpémel v& elvon:

o—x=p(P—x) (2) kai x)0.

ANN Emaidn) ) (2) mpokUtrter &k THis (1) d&w TO x éxelvns yivy
—x, ouvdyetan 8T of &pvnTikai pifon THs (1) elven Bemiked TS
(2) xai ouvewrdds f (1) elven ) yevikd) &§icwois ToU TpoPAfpacTos.

‘H (1) looBuvapel Tpos THy (p—1)x=a—ppB, & Tiis omofas, &

mad p—15£0 Sidm UmotifeTon pskl, eUpiokopev x= ;ua

*AvtioToiyor NAikion elvai, ToU pev TTéTpou cx+ paiat uﬁ SnA. u(a—ﬁ)

1ol 8¢ TavAov P+ 2 up SnA. —:—ﬁ ¢1édy, ol dmoix 'n'pé'rrm v elven

feTikad kol va pn mrepﬂawouv T& Spia THs dvBpwTivns HAxias.
Awepetraig, "Emeidfy p# 1 €€ Umrobéoews, Sioxpivopev Tas E€fis
mepimrTdoes: EoTw p) 10 TéTE mpémer va elvon a) B, Sid v& elven

fetikad ai HAikion u( —p) Z_ﬂ *AAAws, TO TTpdPAnua elvon &BUvaTov.

Kei &v pev eTvcu xai a)pp & elvan x) 0 kal TO InToUuevov 6&
oupph els TO péAAov. "Av o (P, 8 elvar x (0 xad TO {nToluevov ou-
véPn el TO TaperdSy, &v 8¢ a=pP, B& elvar x=0 xai TO {nToUuevov
oupPaiver els TO TTOpPoV.

"Eotw u(l- TéTe Tpémel v elvai a(P Sikk vé elven BeTikad of &-
vooTépw fHAkicn, 6& oupPaivouv 8¢ T& dvrifera &v a)up A a(up.

Y') And témov A &vaywpel xivntov xivodpevoy énl edlelag
AT bparidg pe taydmra T pérpwv xatd 1% mpdg Thv popav
AT. Metd o® &vaywpel &nd témov B xelpevov p pérpa dmiclev
tob A, dAAo x1vnTdV xivobpevov dpaddg Tpdg THY adThv o-
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pav pé 6 mp@TOV xai pé TayvTra T pétpwv xard 1° . Iléte
8d ouvavtnBolv & SVo xivnTd

YmoTiferan &1 1) T, B1dT1 &AAws oUBETOTE TO SeUrrepov B gba-
on TO TP&TOV.

“EoTtw 6T 8& ouvavtnBolv perd x BeuTepdremTa &rrd TS dvar-
Xwpnoews ToU mpdTou. TdTe, Ypdvos Kivfioews elvar ToU v Tpw-
Tou X ToU 8¢ &AAou x—a BeutepdAemra. Arawubévra SiaoTAuaTa
KaTQ TOUs Xpdvous aUTous elvan TX péTpar Umd ToU TpOTOU Kol
T (x—a) Umd ToU &MAou. Tpémar 16 B’ SidoTnua v UtrepPaivn 1o
TP&STOV KaT& W pétpa, SnA. mpémer v elven T (x—)=Tx+p (1)
kai x) 0.

AVovtes T EEicwoiv alrv kai ExovTes U’ Syv 8T T'—T =0,
BATa
b 5

‘H ) oy elven Betiy, &poU T')T &§ UmroBéoews kai p, T,
a érmions feTikd. ‘Emropéveos yiveton SexTry.

816m 1) T 2§ Umrobéoews, eUplokopey x=

HeoPAfparta

‘Opas wpeaorn. (Tevixd). 211. "Epydrns Tereicover Epyov T els o fjpé-
pas, Beutepos els P fuépas. Eis méoas fuépas TeAeichvour T Epyov kai of 8Uo pali
tpyalduevon ;

212. O pdv tumwpdodior Tpoyoi &uéagns Exouv TrEpIpépEIaY pfiKous o péTpLOY,
ol 8¢ &miotior B uérpww. Moiav dméoTaoty B& Savon 1) Gpae, &v ol dumrpdotior
K&pvouy v TreproTpopds TEPIOoOTEPRS TV dmioBiwy ;

213, Aamavg Tis TS vicaTdv ToOU elcodnuarés Tou Sik TpOoPTiv, T -é—- av-

ToU 51& xorroikiav, TS —;—— &1’ évoikiov, TO ;1(- &’ &M\\a £§oba kal ToU Trepiooelouy

H Spayuad. TTofov elvan 1o eloddnud Tou ; ( ueprkd) wepiTTwos v= 3, a=4, p=6.
Y=8,u =30000).

214, Tabibidrns 0éAer v Sravion o yiMidpeTpa els n fuépas. Meta Tafel-
Bov P Huepdv AauPéver dvrodiy v ¢moTpéyn y fuépas Evwpitepov. TTéooy Bid-
ornua Sgefher vi Biawion ka® fuépav ; ( pepixd) mEpiTTwOol o =300, n =18,
P=7xady=3).

215. Toodv 11 a Bievepnifn wetafy tév A, B, T, s Tpémov, doTe TO uépos Tou
A Tpds TO pépos Tol B et Adyov Toow pt p: v, Td 58 ToU B mpds Td ToU I foov
up: A Tiva T& Tpia pépn ;

216. Ao kepdhaia ErokioBnoav Td utv Tpos €%, T BE wpods €'Y, kai Sibouy
érfioiov Tékov T. Tiva Ta kepdAaia &v 16 &Bpoioud Twv elven K ;
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217. "Epydtns Tehaicover Bv Epyov els 2 fuépas, &Ahos els v fuépas kol TpiTOS
els (u—{-— —"2—) fiu. Els wéoas futpas 8& Teheiboouv TO Epyov Eépyalduevol kai ol

Tpeis padi ;

218. Kepdhoudy Ti Tpoefopholpevoy Bi&x v fuépas pt EfwTepikny  Ugaipecv
Tpds 2% UgigTaTal EXTITWOW o Bpayudv mpioodTepoy i &v Trpos§wpAeiTo pE
towTepikhy Ugaipeotv. Tloiov elvan 16 KeGAQIOV | )

Opds Sevtépa 219. Xwpixd brwinoe 16 fuioy T&V alry@v, TO dmoiov
elye kai fipiou abydy, Xwpls v& fpavon kavéy. "EmdAnoev TréAv TO fluoy TGV UTro-
Aoitreov Kkad fmou abydv, xwpls va Bpalon xkavév. Tpltnv kal TeTdpTnVv Qopav
ErréoAnoey dpolws. Tléoa elyev 6 &pxfis, &v els 10 Téhog Tis Enetvev 1 alydv ;

220. Xewpixh) toxémeve v& TwAnon Soa aUyd elxe wpds 1,50 Spx. ExaoTov’
‘Emady fomacav 3, EmwAnoe T& UmoATa Trpds 1,60 Bpy. EkaoTov kai Stv En-
medn. Téoa elyev £§ &pxfis;

221. BpUois mAnpol Befaueviiv els Tpels dpas® &AAn v TAnpol el 4 -
pas xai TpiTn s 6 dpas. Els wooas Gpas THY TAneoly, &v péouv kal af Tpels ouy-
XPOVEs ;

‘Opas TpiTn (Kivfioews). 222, "Ex Tivos TéTroU &veyhpnoe TeLOs SiaTpe-
xwv 60 YAu kad fuépav. Meta 4 Huépas &varyeopel Ex ToU oUToU Témou &AAos uE
Thv tvroAfy v& ¢lidan) Tov TrpddTov s 8 fuépas. TTéoa YiMopeTpa TETTEL v& So-
wion auTds kaf® fjuépav ;

223. *Ex SUo Toémwv dmexdvrwv 525 yiA. dvaywpouv dUo ToayuEpbpor Bieu-
Buvbpevor Tipds ouvévTnaiv Twv. "Edw & pkv els Brawvdon 50 yAu., & 8 &Ahos 55 XA
ka®® fuépav, moTe 6& ouvavTnBolv ;

224, *Amd onueiov A xiveltan eUBUypdupns odu& Ti Siaviov 32 p. es 45 xkal
BreubuveTan Trpds B. Metd 38 dvarycopei & ToU A &AAo odpa mpds THY popav AB
Kivoupevoy kai Siaviov 60 pétpa els 56. TToTe kal ToU 8& ouvavThon TO TpdTOV
odua ; :
295, *Amd téov A dvaywpel dnafooTorgia kol SeuBUveTor Tpos Tov B B
wiouga 30 iA. ko’ dpav. Miav dpav Bpabitepov dvaywpel &k Tou A Sieubuvopé-
vn pds ToW B dpagooToryia Siaviovoa 50 xAu. ko’ dpav. Metd méoas dpas kadl
els molav &méoTacy &md Tov A B& gbido | Seutépa THV TPATNHY ;

226. TTobnAdrns Gvaycopel &md Tiwos TémoU Bravicov 12 yAu. Thv dpav. Tpels
Bpas Ppadlrrepov dvaywpel &wo ToU atrrol Témou &AAos Biawiicoy 16 Yhu. ThHY d-
pav. ') MéTe 8& wponyfiTan & TpddTOS ToU Beutépou 12 yAu ; P') TéTe 8& mpon-
yfiton & Belrrepos ToU TpddTou 50 yiAibpeTpa |

227. THv 10mv mpwiviiy dpav dvayewpel TodnAdmns &md Témou A Braviicov
12 YA ka®' dpav. Tolav dpav mpémel v &vaywpfion Belrepos &k Tol A, GoTe
Biavdev 16 YAu. ko’ dpav v ¢ldon Tov TpdTOY els Tpels ddpos ;

228. 'Amd onusiov Tepigepefas KUkAOU GvaywpoUv BYo kivnTd kol Sravlouv
&vrioToixws o kod PO (a)P) els 16, Téte B& suvavtnfolv &v SievBiveovTta a)
dvmifétes BY) Tpds THY alThy gophv ;

229. *Amd onpelou Tepigepelas Gvorywpoly BUo KIVNTE Srawiovta TarTnv els
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Xpovous T, kad T, (T)7,). TldTe B& ouvavtnBolv &i1& lnv, 2av,..»mv pop&v, &v
KivoUvTal Tpds THY ol i v &vrifetov popév ;

230. Meta méony dpav &md T ueonuPplias ouptrimrouy ol Selktan TEY -
p@dv kol TGV TpdTwY AsrTddy dpoAoyiou ; 2

231. TléTe. perd peonuPpiav ol ovrrol Seixran ( 70U Tponyoupévou TpoPAn-
patos ) oxnuaTifouv dpbhy ywviay Sid Inv, 2av, 3nv, TeAevTaiay popdy ;

232. Tléte perd v reonubpiov ol Selkren ToU Tponyouptvoy TpoPAfjuaTos
oxnuatiZouy ywviav of Sk In, 2av, 3ny,... TeEAevTalav popav ;

233. TléTe perd ueonuPplay & Beiktns Tésw BeuTepoémrTeov SryoTopel ™Y Y-
viav T@v 8o &AAwv Sid Inv gopdv ;

234, Kby Bidbket &Admreka, 1| drrola drréxer ToU xuvds 60 ™&fucTa adris.
‘Otav alrm xdpvn 9 mdfpoTe, & Kiwy xéuver 6. *AANG Tpla T8ApaTa avTod
looBuvapolv pt 7 Exelvms. Metd méoa T™&fjuaTa alrol 84 THY 9bdon & klwy ;

B’. IIEPI ZYNAPTHIEQN
1. H ENNOIA THE XYNAPTHIEQX

§ 116. «') TaEiSediov Tig AapPaver pall tou 350000 Spx.
xal éEodeder xab’ Hpépav 8000 Spx.

Edv tafibebon &mi Svo fuépas, B4 éobevon 8.000-2 &py.,
&y &mi Tpels, Téooapos fiuépas, 8& &EobeViory 8 0003 Spx., 8 0004
Bpx. xal &l x Auépas, O &6odevony 8 000-x Bpy., B& ToU pelvouv 5
kad 350 000—8 000x &py.

Koficos PAémropev, O eUpwpev oo Spoypad 8& TolU pelvouy,
&v yvwpilwuey Téoog fuépas Bifipkece T Tafeibiov. ‘Edv Tapa-
OTNTWHEY pé @ TOV &p1budy Téy Sparxudsv, al émolcn 8& Tol pelvouy
HeTG x fpépas, 8% Eycouev &mi y=350 000—8 000x Spy. kai v
evn 10 x=5 T8 y=350000—8 000-5=350 000—40 000—=
=310000 5py.

B’) Eig mobnrdrng Sufvugey 21 xh. Sid va pldoy eig éva
wpiopévoy témov. 'And tobroy €Enxododlnoe Tov Spépov Tou
xal Svjvuee 17 ydp. xad’ Gpav.

Metd x dpas Sifwoe 17x XAu. &mwod Tdv Témov, &m’ &pxfis
8t &v SAg 21 + 17x yAp. *Edv TAPAOTHOWUEY pé y TOV Siavubévra
Spduov, 8& Eycopev ém =21 4"17x. (¢))

‘Eav yvepilwuey méoas dpas EEnKkoAoUBnoe Tov Spdpov Tou drd
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TOV Gpioutvoy ToTOY, BnAadt), &v yvewpilwuev THY Tpfv ToU X,
Suvdueda va elpwpey THY Ty 1ol & Tiis lodtnTos (1).

TLx. &v 10 x =2, 8& Exwuev y = 21417.2=21 4 34=55. "Av
glvon x =3, Téte w=21+417.3 = 21451 =72.

Al TrocdTnTes X kad W, ol bmoicn Aappévouy Siapdpous Tipds
gls xaBtv TV &vwoTépw TpoPAnuéTwy, Adyovtan perafAntai. ‘Evd
af TroodTnyTes, ol dmolen Exouv plav kad TV abThy TNV &g Ev TPo-
pAnua Aéyovton ortaBepai. Ty, T Toodv TdY YpnudTwv, TO O-
mroiov EAaPev & dvwTépw TafadihTns wali Tou kal f &méoTaos,
ThHv émrolav Sinwuoey & TodnAdTns kat’ dpxds, Six va ghdon els Tov
opiopévov TéTrov, elven oTofepal ToodTNTES.

Eis kaBiv TV &vwTépw TpoPAnudTwy f| PeTaPANTh TOooTNS
y ouvdéeTan pE THY X oUTws, ooTe, oTav Soowpey els ™Y X TIUAY
Tva dpiopévny, euplokopey kad THY T Tis . *H peroPAnTh x,
gls THv &moiav SiBopev cbaipéTeos THY Tipfy, THY dtoiav BéAopey,
koeiTon dveEdptnTog petaBAnti, f| 8¢ , Tiis omolas A Tuf E§ap-
T&Ton # THS Tpfis Tis X, xcAeiton ouvdptnois Tiis x. 'Ev yéver:

"Edv 800 petaPfintal x xai ¢, ovvdéwvrar perald Twv
xatd TowobTov Tpémov, Gote elg xabewlav Sobeicav Tipdv Thg
x va edploxwpev dvrioroiyovs Tipds Tig Y, TéTe § Y O Aé-
yetat ouvdpolg THg X, ) 8¢ x aveEdpnTog petaPAinT.

Kord Tatra ) émedveia ToU kUkhou elvon ouvépnols Tiis
&xTivos auTtoU. ATt &v pi X TapaoThowuey THY &kTiva TOU KU-
KAou kai y TO éuPadov Tov, 0& Eycouev 6T elvar = mx? kad TO pev
 elvon &piBuds Gpiopévos’ (Toos ut 3,141 pé wpootyyiow ), To Bt
y eUploxeron, drav Sobij els 76 x dplopévn Tis Tipn. ‘Opolws T ép-
Badov Tol Tprydvou Tol Exovtos Bhatv dpiouémy o, elven ouvépTn-

o15 ToU Uyous aUrtol. Ao Exouev 8Tl W= -%-cxx, &v TO X TOpI-

otévn T6 Uyos ToU Tprydvou kad TO ¢ TO EuPadov auToU.

'Acxfoetg

235. Edpere mapadeiypora Efaprioews dUo ook, T& émola Tapoucid-
Zovron elg Tév kowdy Plov, & T@v dmoiwv To v v& elvan ouwdpTnaTs Tou . &AAov
( xpévos Epycolas kol duoiPr, &fla fumopelucros xal Péapos x.T.A. ).

236. Edpers TapabeiypaTta ouvapTioewy & TS Quoikiis (1O Biavudpevov
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SidoTnpa kal 1) TaxiTns els 1O kevov, 16 SidoTnua kai i TaxUTns K.T.A.). “Opolws
& Tiis lNecopeTpias.

§ 117. Mivag Tipdv suvapticews. "Eotw pia ouvdptnors v,
7 émola elvon fon pé 13-+-5x. "Hrol Eotw 6T Exopev w=1345x. (1)

Edw els v dvefdpTnTov peTaPANTIV X SOOWMEV KATX OEl-
pav tds mpds 0,1,2,3,.... Buvdueba v& elpowper Tas &vmioToixous
Tipds THs W, &v Béowpev eis v (1) &vTi ToU x Tds TpGs Tou. OUTws
Exouev o :

&tav elven x = 0, TOW=134+5-0=13,

Stav elvon x =1, TOw=13+45-1=18,

étav elvon x = -2, TO w=13+45.(-2)=3.

‘Ouolws Sid THv ouvdptnowv W= 144 —6x Eyopev &Ti:

Stav elvar x = 0, y =144 -6 -0 = 144,

érav elvon x = —1, y=144+ 6-1=150.

’Ev yévei, t&av Sobfj pia ouvdpmnois m.x. 1 y wm&s &veapTiiTou
peTaPAnTiis, foTw Tis X, xai Si1& Sobeloas Tipds ToU x ypdywwpey,
T&s &vmioTolyous Tipds Tiis W, Kafos els Td dvwTépw TapaBelypoa-
Ta, Aéyouev &1 oynuortifopsv Tivoxa TGV Tipdv ToUTwv Tiis ouv-
apTnosws aUTs.

'Aoxfioetrg

237. ZynuaTtioars Six Tés Tipds x =1, 2, 3, 4, 5, -1, x=-2, -3, - 528

2
Tov Tivaka TGOV Tipdy TV xdtwd ocuvapTioewy :
a) y=3x+5, B) y=8x-25, y) y=x, &) y=—x.
238. ‘Oupciws TV k&Twh ouvapTioewy :
e L3 - TR 2
') p== T x-62, P)y= 5 —3x-T7.
239, “Oyoloss +iv o) = % X2 %x+9. B') y= 600-35x2+ % X.

2. AIIEIKCNIZIZ TQN TIMQN ZYNAPTHIEQE

§ 118. Koafdx ToUs oxeTikolUs &pifuols TapioTtévouey ud onueia
Tiis ebbelas TGV &p1Bpdv 1) Tol &fovos TGV TeTpnuévey, olrw Suvdpeda
v& TaptoTaveopey Pt onuela Ta felyn TGV Twdy Tis dvebapTiiTou
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peTaPAnsfs koi Tiis ouvapThoews TaUTns. “EoTw &Ti Exopev ThY
ouvépTnow = 2x+1. (1

E&v Bbocopey eis Ty x Ty Twnv 1, éxouev w =214 1 =3.

AapPévopsy TOV &fovar TEV TETUMHEVGY x'x kad & oUToU eU-
ploxopev 16 onueiov © (Sou 0O = 1), 1O dmolov TapioTavEl THY
Tipfv x = 1. Ty Tiunv s W 6& TrapioTéuwpey kat &vdAoyov TpO-
ov ut v onueiov wmds &AAns evbeios W'y, THv Omoiav AcuPdvopev
ouvfifiess k&eTov émil THY x'x els TO onueiov O. Talns T pév Oy
elvan 1o Tpfjpe TGV BeTikdY TIPGY TS W, 10 8¢ Oy, 16 TV &pvmTi-
k@v (ox. 6).

Olrrews f) Ty Tiis y = 3 6& mapiotdvnTan Ud ToU onueiou P
Tiis Oy, &vé elvoa (OP ) = 3. Edw éx ToU © gépeopev wopdAAniov
mpds Ty Oy kad &k ToU P mpos ThHv Ox, al elfeian alren TéuvovTal
els &v omusiov, fotw TO M. ©& Aéywpev,

&ém 16 onueiov M TrapioTdver 16 [elyos zE( _____ A M(25)
TRV TidY ToU x =1 kal =3 Tijs %
ouvapThioews = 2x + 1. Ka®’ Spoiov oro.ut -- -xlnru)i
Tpdmov eUpiokopev TO onueiov TO Tapi- S
oTtdvov 10 [elyos TE pdiy X-= 2 xai . b e B
w=2.241=35, fy émola eUpiokeTan et G SN

i s (1), &&v Btowpev Smou x TO 2. =3 0?
ToUTto mapioTavetan Umwd ToU onueiou . |
M’, 16 &molov elven ) Toph Tis edBeics et ‘_‘""(" -3)
MM’, rapadAfrou Trpds Thv Oy ék ToU | g
onueiou T, Tfis x'x, TapioTaVovTOs TOV
&pibudy x = 2 kai Tiis ZM’, TapaAAn-
Aou Trpds THy Ox éx ToU onuelou Z, ToU TrapioTavovTos THV TNV
y=5 A& Ty TipRy x = —2 Eouev & Tis (1)
p=2.(-2)+1=-44+1=-3

EUploxopev 8¢ & onueiov T’ &l tiis x'x, 16 P’ &mi Tijs wy
kai & M” Toufv Tiis ¢ ToU IT’s, TapadAnAcu Tpos THY W'y kai ThS
& ToU P’ apaAAfiiou Tpds THY X'X, TO dmroiov TapioTavel TO [elyos
TV TGV X = —2, y=—3 Tis X xa THs ouvapTHoEws )

"Ev yéver xaftv (eUyos T@v &vmoTorgouodv Tiudv Tiis dve-
€apThTou peTaPAnTiis kal TS ouvapTHoEwWs f& TapioTavnTal
pé &v onueiov, Td Smoiov elvan Topf) SUo eUbeidy TapaAAfiAwy TPos

2. 6.
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T&s e0feios x'x kad W'y, "Ex ToUTww f) pdv rapdAAnios Tpds THY W'y
&ryeton &k ToU omueiov ToU napto*ré‘év-rog TV TIpHv ToU x &ml Tis
eUbelas x'x, 1) 8¢ mpds THv x'x & ToU onueiov ToU wapla'rwv-rog TV
T THs @ émi Tiis elfelas Yy

Auvépeda ToryUTepov va elpowpev TO &v Adyw onueiov ds s

Ex ToU onuelov Tiis x'x (| Tfis y'y) ToU mapioTdvros THv
Ty Ths x (A Ths W) pépopev Tufjua elbeias TapdAAnAov Trpds
™y eVfelav @'y (i ™v x'x) kol Toov pé Tdoos uovédas urjkous,
dom elvon f T THs W (A Tis x) Tpds T& &vew piv (R 8efi&), &v
fi miphy s W (A Tfis x ) elven Gemixny, wpds T& kdrw 8¢ (A &pioTe-
p& ), &v elvan &pvnTike.

"Edv Eéxwpev v ouvdptnow y = 2x-3, &tav x =1, 8& elvau
y=2.1-3=-—1. Elplokopev T& onueiov, T& émolov mapioTdver
10 elyos Tév Tipdv 1, kel —1
Ths X Kai g, g&v &wd TO onueiov y
TO TapioTavov THY TiuAv —1 Tis
y ¢l ToU Oy’ pépuopey Tufjue ed- @n 1)
Belas TapdAAnAov Tfis Ox kai ioov
e 1. TO onpeiov ToUto omueid>- - 0 : -
vopev p¢ (1, —1) &els T oyfiua 7. (1) (20)

‘Opoiws, &tav x = 2, 6& elvan
¢=2.2—-3=4 1. T6 & on- (GO (1]
peiov (2,1) mapiotéver 16 [eUyos
TAY TGV 2 kai 1, Kok Y

Trv edfelav x'x xoAoUpev gu- sx. 1.

viBws dEova TV x f| T@v Te-
Tunpévov, Ty 8¢ elfeiav @'y dEova TdOV Y § TOV Tetaypévwy
Tous 8o 8¢ &fovas ué &v Svopa dEovag TV ouVTETaypévwy X xal
Y. Zuvifos AauPévopey Tov &fova TGV x SpildvTiov, TOV Bt TV
y kdbeTov &ml Tév mpdTov. THY THY TOV X Kai W koAoUpev &v-
TioTolYws TeTunuévny kol tetaypévmy Tol omusiov ToU mapioTd-
vovTos TO {elyos T&v U0 ToUTwv Tipdv ked Td&s SUo 8¢ pi &v dvopa
koAoUpsy ouvretaypévag Tod onpeiov.
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240. TapaoThooTe pi onuela T& Lebyn TGV TIRGY Tis X kal g TV xkdTwd
ouvapThoewy B1& TS OTUEIOUNEVas TIHGS TOU X :

1 3 "
o) y=x+4+2,p") y= 5 x+1 ¥) y= o x—2, &rav x=0, 1, 2, -1, -2

241, y= —:;-_-x—— —g- x32, 6tav x=0. 1, 3, 4.

242. ") y= —;- x2—x3, p') y=— %x’+5, Srav x=0, -1, -2, 2, 3.

§ 119. ITagarijonars. Tov GvwTépw TpdTOV THS TAPACTEOEWS
leUyous Ty petaxepilovrar ouxva Si1& v& ouykpivouv uetafy
Twv TAfifos TTapatnprioewy. “EoTw Ty 8T yvwpilopev THY Beppo-
kpaoiav, THy émofav Bewwvier 1O OepudTtepov THY 8nv  mpwiviv
dpav ko’ fjuépav &mi

gva pfiva. AcuPavouev aﬂ

v dplopévov Tufiua, ©S ' S

povéda prxous, 1 o- 26 = <

mofa 8& TapioTavy, THY 2 < 4

piav fuépav Emi ToU o " / af |
&fovos TRV X, foTW o 3 A
ioov p¢ 0,01 p. *Emriorns ;“ 5 B M
géva &Aoo Emi ToU &fo- o

vos TéV , EoTe 16 0,01 ;. 7;

, 1O omoiov B& Tapi- 7 a/ T o,z |5 & 5 & [i7 @
oTévn TOV éva Pabudy 0 /3 T 1=

(fy reprocoTépous ) ToU 2"

BepupopéTpov. Aol el- _JTZ

pwpEY TX onueia, T -£

Smola TapIoTavoUY T %y, 8

Lelyn TV TIpGY ( TV

fiuepdv ToU unvds kal T&v dvrioToiyxwv Poabuddy ToU Bepuouétpou ),
ouvbéopev T Sradoyikd onueix &wd ToU TpwToV Kai E6fis pE TuM-
pora ebfeidv. ‘H ypappr), v dmoiav oUtws eUplokopev, 518er piav
elkdva TéOV peTaPorddv Tiis Sepuokpacias kard TOV Bewpolpevoy ufjva.
‘H ypappt) altn xodeiton ouviifus ypappn T Beppoxpaaiag ToU
tv Aoyw unvéds. Ko’ Spolov Tpdmov &mrekovilopev Thv peTaPoAfiv

9
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Tiis Bepuokpacias ToU owuaTos dvds &obevois TaApaTNPOUVTES onl-
™Y .. Sis Tiis fubpas (THY mpwiav kal Eomépav ouvifuws ) kal
AcuPdvovtes Tov péoov Spov Twv, Bid vk Exwpev ™V péony Bepuo-
kpaciav Tfis fuépas. THy ypauphy, Thy émolav olrw O& gUPLOHEY,
xoAoUpev ouvriBuws ypapphv Tod mupetod TolU &odevols.

Tabtas xoraokevdlouey ouviBus &l Tetpaywviouévou xdp-
Tov, évioTe B¢ TrapaheiTovran ol &foves, s els TO dvarTépw oyfiua.
Tlx. &v # Bepuoxpaoia évos Témou kaTk Tva Aubpav BiBeran cx
&€is

opax T -3¢ Qpa 13 5,70
» 8 -159 » 14 (]
» LR » 15 50
» 10 30 » 16 40
» 11 4o » 14 30
» 12 50 >y 18 2,40

dmeikovifetan bt ypagikéds Umrd Tol GvwTépw oxfuaTos 8.

"AvTioTpoQws EvioTe ek THis dareikovioecws TS peTaPoAfis wids
HeTaPAnTfis EvvooUuey THy Topeiav TGV &pIBUNTIKGY TINGY Tfis peTa-
PAnTis kaBoos m.x. & Tfs dveortépw elkdvos T peTaPoAfis Tiig
Oepuokpacias &ofevols Tivos.

'Aoxfoerg

243. *H péom pnuiala Gepuokpacia mas mwéAews elven S1x Tous ufjvas évos E-
Tous kard oeipdv 4°,—2,39,4-3,39,4 6,59, + 139,4- 16,6°, 4 17,89, 4 19,59, 413,90, 4-9°,
+3,1°,-2,6°.

“ NéPete s povdBa v peTprioecos ToU pnves Emri Tol &Eovos Tddv x T6 0,01p.
dx povdda Bt petprioews évds Pabuol drl ToU &fovos Tdv y tmwions 16 0,01 p.
Elpere v ypouuiiv Tfis Gepudkpacios Tiis méAsws.

244. "H obfnois ToU mAnBuauol mds moAews xaTd TO 1890 fito 54 x1A1&8es
xal xaré & Ewbpeva ETn kord oeipdv péxpr ToU 1903 fo 56, 46, 38, 32, 35, 37,
48, 52, 87, 79, 69, 90, 97 yihidbes. AdPete s povdba prikous Tpds Tap&oTacy
ToU ETous Emrl ToU &fovos THY X kal TS X1\éBos &l ToU &Eovos ToU w T8 0,05 .
"Ameiovigare Ty Topelav Tis alffoews Tol mAnBuouol Tiis woAews.

3. TPA®IKH IIAPAXTAZIE THE IYNAPTHIEQE ¢ = ay+p
§ 120. "H ouvvdpmoig Y=ay+B, mov 6 a elvar orabe-
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p& Tig mogétng # 0 xal P =0, mapordver edbelav ypapuhv
Siepyopévny Sid tiig &pxiis Tv &Eévwv O.

AéT Eotw TpddTov TO a )0, my. a=1, éte 7| ouvkptnaols
elvon = x. 'Eav els THv x Swowpev kord oepdv Tas Tipds 0, 1,
2, 3, 4,... (1), 1 @ AapPéver té&s Tipas 0, 1, 2, 3, 4,... (2)

Edv omueioowpey émi ToU &fovos T@v x (o). 9) TG& ompeia
T& TapioT&vovTta Tas Tipas (1) Tis x kod T& onueia gl ToU &Eovos
v Y T& TapioTavovta TS TMas (2) TS W, Taparnpolpev &1,
& onueia T& TapioTévovta T& fevyn Tév mwédv (0,0), (L1),
(2, 2),.... xeivren &l ds edfelas ypappis, éoTw ThS Qor.

Abm Eotw 8T M, elvan TO onpelov pé ouvretarypéves (1,1)
ko Mg TO omueiov pé ouvretaypévas ( 2,2). ZuvBéouev 76 O ¢ T&
M; M, &1 edBuypdpuwy Tunpdtwy OM,;, OM,. Moaparnpoluey &1
elvan ywv xOM, = ywv xOM,, &pa T& onueix 0O, M;, M; keivreoa &l
e0Belas, SnAadl ) OM,M; elvon elfeia ypoupr. "Eqv els 10 x Scdbow-
uev Tas Tipds —1,—2, —3,..., eUplokopev &T1 TO W AauPdver Tas TI-
uds —1, —2, —3..., T& 8¢ onueia, T& dmoia TapioTdvouv T& [eUyn
1, =) ,(-2, =2),..., xeivtan &mi Tfis eUbelas or’, ¢ émola elvan
wpoéxTaois Tijs OF. ‘Emouéves 1 ouvdptnois y = X, TapIOTAVEL THV
evfeiav " (oxijpax 9).

*Eorw, &1 elvan 10 o (0, mx. a=-2, &Te Exopev Y = —2x.
EUpiokopev kaf® Opoiov Tpotov SUo 1| meploodTepa onueia BéTov-
T8 Ty X =0, fraita x=1, x=—1,... OUrw 8¢ mapaTnpoUpey, 6T
A ouvdpTnols w=—2x TopioTdver ebfeiav I, Siepxouévny Six ToU
onusiou O.

‘Opolws tpyaloueda, &av T& a Exn &AAnv olavBfmoTe TIMAY
feTikfiv i GpynTikAV kal Tapoartnpoluev 8T 1) oUVEPTNOIS Y = aX
TrapioTével eUfeiav ypopuhv Siepxopény Bik Tol O.

§ 121. Thv ouvdpmnow y = ax+Pp (& elva o, P#0) Buvs-
pefa v &rreioviowuey ypagikdys, v els THv Tetoarypévny EkdoTou
onueiov Tis edPelas, THv Omolav TaploTdvel | Y = OX, TpoohE-
cwpev TV ToodétnTa P. 'ANA& ToUTo onuaivel V& METOPEPWHEV
v edfelav ¢ = ax ToapadAfiws Tpds EauThy &ve i KETW, kaf’
Soov 1O P elvan &piBuds BeTikds 1§y &pynTiKdS. ‘ETropéves 1) ouvapTn-
o15 y = ax+P mopioTéver ebbeiav ypapuny (ox. 10).
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‘H &fiowors y = B TapioTdver T& onpsia T EXOVTO TETOypévnY
P. TMpopaviss Talra keivron &’ elBelas TapaAAnAou Trpds Tov &fo-
va T@v X kai &mexovons &mdoTaoty B &’ adrol. "Apa, 1) tficwois
Y =P mapoTdver elfelav ypauuhy TapdAAniov mpds TOV &fova
TGV X.

F\pg y r
I
I
.
i
SR o ol
| ! i |
Ml W
x /T?' "TI’ o ,7; fb X ¥
3 Sy o
b
“ ’
rt
: 5
4 . 2, y’
Tx. 9 Sy. 10

‘Ouoicws eUpiokopey 6T 7 x = a TapioTavel eVfelav TTapdAAn-
Aov Trpds TOV &fova TGV W kai &réyouoav &mdoTacty a &Trd oo,

‘H ¢ =0 mwapiorave tov &fova TGV x, 1) B¢ x =0 Tév &fova
T&v y. ‘H Eiowois y = x TapioTéver T elbeiay, 1y dmrola SiyoTo-
uel TV yowviav xOy, /| 88 ¢ = —x v SixoTopoUoav THY ywviav
xOy (ox. 9).

'Aoxfoerg
Edpere Tas eubeias, Tas omoias TaploTdvouy ai kdTwh OUVOPTINOEIS ;
245, a) y=3x B") w=x+3, Y") y=0,5x.
2 X 5x 1
3 =X— — b F— —_xl ’ _——_———
246'“) Y.=X 3' ﬂ)‘-l-‘ 2 Y)"P 6 5
’ 3 : 7 x—1
2417. a') o = B") y=5-2x, y)w3:T.
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§ 122. "Eorw upia éfowors Tol o' Paduol .. f) 3x—15=0 (1)
"Edv 16 pédTov péAos anlrTiis TapaoTHOWHEY uE \y, EXOUEV TNV ouvap-
o y = 3x—15. Béropev m.x. x=0,

&e eUploxopiev y = —15. Ofropevx=1, y
&e eUplowopev y = 3.1-15=-12,

Olrres Eyxopev T& onpela (0,—15)
xai (1,—-12) fs elfelas. "Apa Bu-
vapeba vd  kaTaoxksudowpey oaUThv
(oy. 11). EUploxopev 16 onueiov, els X’
16 émolov f) elBsla almh Téuvel TOV
&fova T@V x, fltor T™v TETUNUéVTY
ToU onuefov arol. OUrws ebploxo-
uev, & 10 &v AOyw omueiov Exel
Tetunuévny 5. AT elvan 1) plla
Tfis Bobfelons Efiowoews, Bidm  eis
oirmv &vmioToixel TeTayuévn y = 0.
“Qore pila elvn & 5. Tolro tma- ¥y’

AnBelopev kai pé THv AUoiv Tiis Sobei- sx. 11
ons &Eiocwoews. 'Ex ToUTtou kal &A-
Awv Spolwv Tapadeypdrwy ouvdryopsy &Ti:

Ak va ebpwpev to onpeiov td mapiotavov Thv pllav éEi-
cwoews a’ Paluod ax<4+P =0, &dpxel vd xaraoxevdowpev THV
ebBeiav, Tv dmolav mwapiotdver ) ouvdpTnog Y=ax +B xal v&
efpwpev Ty TopRv Tavmg xal tod dEovog TAV x.

I". IIEPI ANIZOTHTQN ITPQTOY BAGMOY
ME ENA AI'NQZTON

§ 123. "Eorw m.x. f) dnigdtns 3x ) 15. Tpopavéds &Anbever al-
TN, uévov, &rav 16 x Ad&Pn Tipny ueycduTépay Tou 5, vd 1) a?+4-PH2ap
dAndever &' olaodfmoTe Tipds TV a kal P, SiopopeTikds peTalU
Toov. Ty, &v elvon a=2 xal Pp=1, Exopev:

24+1%2-2-1,4 5)4.

‘Ot Tds lodmTas, al bmwoian Exouv ypdppara, Sioxkpivo-
pev els ToutdTnTes kol els Eiohoes, oUTe kol Tas &vicéTnTas,
al dmoion Exouv ypdupara, Bioxpivouev els BUo eldn: "Exelvay &

s9 X
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TouTwy, of dmoicn dAnbBelouv B1° olaodhTroTE TINGS TV YpapU&TWY
Twv kai Ekefvas, of dmoicn &Andelouv udvov, Stav dpiopéva ypdp-
uoTd Twv AapPdvouv koarcAAnAous Tiuds. Tdos TPWTAS KAAOUHEV
TaUTéTTAg  GvicoThtwy T Afyousy 8TI oUTal &vTiaTolyobv
elg TavtéyTag looThTwy, tvd of &AAal dvtioToiyolv eig éElow-
celg (TGV icothTwv) kai foylouv Umd ocuvikas.

KoAoUuev dyvdortoug dviodtnTos T& ypduuaTa aUTis, T &-
Tolar TpETel v& AdPBouv kataAAfAous Tiuds Bik vd dAnBeln oalTm.

Adorg cviodTnTos AéyeTan 1) elpeois TV TINGY TGV &yvooTwy
aUTiis, Six Tas dmolas dAnbeler olTn.

Avo &vicétnTes Abyovtan ioodivapor, v dAnelouv Sid Tds
aUTas TGS TGV dyvioTwy aUTdy, fiTol &v oladnmoTe Tiun Sy veo-
oTov EmaAnfelovoa Ty piav &k Tév 8Uo &renbeln xad THY GAANV.

Al i8iéTnTes TGV 2§iowoewy foxlour kal 81’ dwicdTnTas pé &-
yvwoTous, &modeikwiovtoar 8¢ eUkdAws ué THV Pordeicy TV iBio-
T™TwY TGV dvicoTHTwy, W THY TapaThpnov & :

"Av dAAdEwpev Td mpéonpa MEVTWY TOV Spwv P dvicd-
™vog §j &v yével, &v modandacidowpey Ta pédn adrig émi &-
pBudv dpvnrixdv, mpoxdmrel dvicdtng icodUvapog wév TG
SoBeiomg, &AN" Omd Tov Bpov va dvicTpapi] #| popa adric.

Tlx. f§ 3x—5)6x elven iooBUvopos ué Ty —3x + 5( —6x, -
1) dmola wpokUTrTEl &wd THY Sobeioav, &v T& WAN Tns TTOAAGTAGT G-
oBoUv &mi —1. Ak Tolrro &mibicokoper katd THv &modolphy TGV Ta-
povopdoT®dY &nadTnTos v& ToAAamAao1&{wuey T& péAN alThs émi
BeTic|v moodThTa LY. &l TO KaTdAANAOV TeTpdyovov TTOGdTNTOS.

Kord Tolra Suvdueda &vri Sobeions dvicdtnTos ut &y vooTous
v& Becopolipev fooBUveudv s Tiis popefis A ) 0, &mou A elven -
paiov ToAuwwupov s Tpds Tous dyvddoTous Tiis dwlcré-rn-ros.'

Babpdg dvicéTos, Tiis dmofas TO piv Ev péAos elvan duépaiov
TOAVGWIHOY s Trpds ToUs &yvdoTous alrriis, TO 8¢ &AAo elvan 0,
Abyetan & PaBuds ToU TroAvwvipou ds mpds Tols dyvdaTous Tr.Xs
| &wiodmng 3x?-5x + 1 ( 0 elven B’ PoBuol dxs pds x.

Ak Ty Mo &vigétnTos Tol o Padpol épyaldueda ko’ dva-
Aoylav mpds ThHY Alow E§iocdoews TpdTou Pabuod.

"Eotw .. Tpds AUowv 1) dwiodmns 2x 4 3 —(x + 1) )5, “E-
xouew Thv iooBlUvemév Tns 2x + 3 —x—1)5. ’Ex TaUtns perd
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TNV peTagopav TV 3 kal —1 el 16 SeUrepov péAos kai THY &voryw-
ynv, éxouev ThHv loodUvauov THs Sobeions x ) 3. "Apa mwévTes of
&piBuoi, oi dmroior elvar peycdUTepor ToU 3, EmaAnBelouv Thv Bobei-
gav &vigoTnTA.

"EoTtw mpds Aoty kad 1) dvicdTns x + % > % —4. "Amodei-
PopEV ToUs TrapovouaoTds ToAAomAaci&lovtes T& &vioa péAn i
4-5=20 xal AapPévouev THv locodUvauov Tiis Sobeions 20x+45x )
4x — 80. 'Ex Talrrns eUpfokopev THY foobUvapov oy 25x—4x )

— 80 f T 21x ) — 80, & Tiis molas evploxopev x ) — 52+ "Ex Tav-
NS ouvayouev, &Ti TavTes ol &pibuoi ol peycdlrepor Tol — % elvan
AUoeis Tiis Sofeions dwvicdrnTos.

"Ev yéver 1) dniodtng ut Eva &yvwoTov o PaBuol peta THY dra-
Aocipnv TGV TrapovouaoT&, THY peTapopdv SAwv T&V Spwv Tng
gls TO wpdTov péAos kal THY ExTEAECIV TEV oTuEIoUPEVGIV Tp&éewv,
&uéryetan els THY popefiv ax + B ) 0, dmou, a, P UmoTiBevran yve-
oTai moooTnTes. AUTH elvan ioodUvapos pi Thy oax ) —P. ’Edv piv

elvan a ) 0, eUpiokopev ThHv looBuvepdy s x ) — %, ¢&v 6t elvan

a0, Exopev THY x{ —-%‘ "Av elven a =0, 7| Sofeioca &viodTns

ax+P ) 0 yiveren B ) 0, EmaAnBevopévn 81 mdoav TiuHv TOU X, &v
elven 16 B ) 0, Snhadty ) Bobeloa &viodrns elven TéTe TauTdTs dwi-
cotnTos. “Av Suws elvan B (0, 1 &wnodtns elven &SUvaTos.

'Aoxfoerg
Opas mpo Tn. 284, Na Aufolv ol kbrwd dwicdmTes
a’) =3x) —5-, p') —4x-9)0, Y') 0,5x4+5 )0,
8') —9x—18 (0, £) 9x+7)0, ot') —7x—48 )0,
¢') 0,6x—5 ) 0,25(x—1), n’) —9x+32)0, 8) 0,5x—1 ) 0,7x—1,

1) (x41)2(x243x-5. 1a’) g y0.

249. EUpete ToUs duepaious dpiBuols Tous Eranfelovtas Tds dwmodTnTos
2x+3 (4 xal x-5) -8,
250. Avo onueia A kal B dméyouv &méoTacty (A B)= 2y. Tpirov onueiov
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fxea beow ToralTny, doTe va elven (AM) + (BM) = 2q, dmou a ) y. TTés petaPéi-
Aovran al érrooTaoels (AM) kal (BM), &v 16 M xwvijten éml ToU émiméSou ABM ;

251. Ao xivnTd dvarywpolv ouyypéves ik Tidv onueiov A kal B, Sieuivoy-
Tan & wpds ouvévtnoly Twv. "Av fi ToxUTns Twv peTaBdAAnTar petafy TéV T,
kai 7'y ToU Evds kai T, kal T'y TOU &AAov, peTabl Tivewv xpévwy & yivy fi cuvdvTy-
015 kai el Tiva dméoTagw &wd ToU A, &v elvan (AB) = a.

‘Oupds Sevrépa 252. ) "Edv &md & péAn iodtnTos dpaipbowuey Té
weAn &viodTnTos, TpokUTrTer dwvicdTns &vTioTpopos THs Bobeions.

P*) "E&v eivon of ) O kal o 7 B, Selfarte &1 elvan % 5 % 3

253. "Edw T& pédn Tiis lodnTos, Té ol efvan BeTikd, Bicnpéocopey pé T péAn
&viodTnTOS, TpOKUTITEL dwicdTns dvtioTpopos Ths Bofelons, &v T& wiAn aiTiis
elvon dudonuar &AAws, f) gopd Tiis dvicdTnTos Biv peraPddAerar.

254. ANoore v x&rwbh dvicdmnTa pi &yvwoTtov TOV X,

PX—vV KX —A

Caoptarp

L
a+pP a-—p

oy civon (8—p2) (Bu+ @) (0, A )0
255. ') Aciare 671 efvan a2 + P2+ y2 ) aP + ay + Py Gv a, B, y Stv elven

Aot oot
B’) "Av, o, B, ¥ elvar T& prixn T&v TAeup&v Tprydvou, B& elvan
oa®+ P2+ y2 (2 (P + ay + Py).

NeplAnyig nepieyopévwy Kegpahalou 1.

‘Opropds EElowoewg, &yvooTwy E§iodoewy, pildv Eiowatws
Opiopds Aoews was E€iowoecys. "EmaifiBeuots é6iocooews. 'EEi-
owols apifunTin, fyypduucTos, pnTr, dkepaia, kKAaouaTikn ( s
TpOs Tous &yvaaTous aUTTS ).

‘loocdUvauor iowoers (&v Tdoa pila EkdoTns TGOV Efiowotwy
elvan pila kai T@v &AAwv ). ’IBi16TnTEs TAY EflocoEwy :

lov ai tiowoeis A =B, A4+ A =B+ A elven iocodUvapol,

20v ai &fiowoes A =B, Ap=Bp (p+ 0) elvan igoduvapor,

‘Optopdg amadorpils mapovopactdv EElowoews. Avaywym
e§1owoews els T popenv A = 0. ‘Opiopds PoBuol E§iocdoews (s
Tpos Tous &yvaoTous Tns ). Avois E§locoews TpdoTou  Pabuol
ox + P =0, x=—P:a (&v a £ 0), &Suvaros &v a=0, B0, &o-
piotos Gv a =0, p=0.

‘Opiopog mpoPAfpartog, Emrdyuaros, meplopiopol. Aidkpi-
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ol5 yevikoU TpoPAfuaTos &md &pifunTikoU. ‘Opiouds Siepeuviioews
TpoPAr parTos.

‘Optopdg otabepdc xai petaPAntiig mosémrog. “Opropdg
ouvapthoews Tod x ( Tapadelypata ik Tis "ApiBunTikis, THS ew-
petpias, Tfis Quoikiis ).

Mivaf Tipdv ouvapThioews ki &ve§apTnTou peToPANTIS.

*ATreEikéviols TINGY ouvapThoews. Tetunuévn, Tetaypévn (ouv-
TeTaypéven onuefou ). *Afoves ouvretarypveov ( Spfoycvion ).

Tpagpxi napdoracig tig éElomoewg Y = ax ( elbeia Siepyo-
pévn Six TRis dpxiis TV &Eovav).

Tpagixh, mapdoracig tig éEowoews ¢ = ax+p ( elbeia
Téuvouoa Tov &fova TAV  els TO onueiov (0, B) kai Tov &fova TéV
x €l 16 onuelov (— —E—, 0.

Tpaixh mapdotacig tig x=a (eUfeia TapddAnios ToU &fo-
vos TOV Y ).

Tpaixy, mapdotacig thg Y = B. (elfela mapdAAnAos ToU
&fovos Tév x ). ‘H x =0 Topiotéver Tov &fova y, | w=0 Tov
&Eova T&V x, A Y = x THV BixoTdpov elfeiav Tiis ywvias xOy Tév
&Edvewv, 1) Y= —x THY SixoTtdpov Tiis Y ywvias x'Oy.

Tpaixn Adoig éElowoewg mpwrov Pabuod.

’Avicétnteg mpiyrouv Babuod pi Eva dyvworov. (‘Opiouods
&viodnTos, TauTtéTnTos dvigdTnTos, &yvwoTwy dwiodtnTos, AU-
osws  dviodtnTos, iooduvdpwy dvicotThTwy, Pabuol dwviodtnTos )
AUors Tfis &vicdtnTos ax + P ) 0.
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A'. ZYITHMATA EZIZQIEQN IIPQTOY BAGMOY

§ 124. "Eotwoav dUo é§lowoels TpwTou Pabuocl, ikdoTn THW
bmoiwv Exer U0 dyvwoTous x kai y kai EkaoTov els Tp&dTOV Pabudvy,
ai x+ y=10, X—y =2.

AUran &Anfevouv B1& THv oty Tiufv EkdoTou TAY &y va-
oTwv X =6 kai Y = 4 Aéyopev ToTE, &T1 &roTeAoUV gboTnpa SUo
éClodoewy pé 8Uo &yvwoTtous. 'Ev yéver :

Ka)obpev obotnpa éElowoewy 6 gvvolov Sbo 7| mepioco-
tépwyv €Elowoewy, Tag dmoiag émainbedouv ai adrtal Tipai Tdv
ayvuetwy adT®dv.

‘E&qv ai Efiocoeis ouoTnuaTos Trepiéxouv Tous dyveooTous els
TpddTov Pafudy, Aéyetan ToUTo cUoTnua TpwToPabuiwy Efiowoswy
Ws PO ToUs &yviooTous oUToU.

KoAoUpev Abowy ouothiuards Tivos E§lowoewy THY elpeaiv
TGV TIHGY TGV &yvooTwy aUtdy, al omoicn &wodnfelouv Tds £61-
OGOEI§ TOU OUCTTHATOS.

Avo ¥ mepioodtepa ouoThpata EEowaoewy Aéyovtar icodu-
vapa, ¢av érainbedwvrtal Sid Tdg adrag TIds TOV dyvaoTwy,
fiToL dv madoat ai Adoelg éxdotov éx TOV CUETHRATWY adTdv €l-
vatr AVGelg xai SAwv TOV EAAwv.

Elvar gavepov &mi, tav els olUotnua &vrikaracTriowuey piov
i TepioocoTipas TV E§iowotwy alTtol 81’ fooduvduwy Twv, Tpo-
xUTTTEl ouoTnua icodUvapov. Kotd TalTta 16 Tuxdv oUoTnua

A=-B,, A; = B,, A; = B,,
dmou T& A,, B,,.., ToploTdvouv T& pEAn THY dvmioToixwy oo
oewv, slvon iocobUvauov pi TO oUoTnuo
A,—B, =0, A—B, =0, A;—B; = 0.

Aéyouev, &1 Elowals Tis elvon AeAupévn ds Tpds Eva TSV &y veo-
oTwv oUThs, T.X. TPds TOV X, &v elven Tis popofis x=A, &mou TO
A Bév TrepiExel TOV &yvwoTov X.
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1. IAIOTHTEZ TQN EZYETHMATQN

§ 125. o') O &mrodeifwper My E€fis iBidTTa TGV ouoTnuc-
Twv

‘Edav €ig ocvotnua élodcewv mpooBéowpev Vo 7| mepioco-
tépag adT@OV xatd Wéln xai dvTixatacTiowpev piav T®OV TpO-
oteBeicdv pé TV TpoxLTTOLGAY, elpioxopev cloTNUa (F0dU-
vapov wé To Sobév.
2x — 3y =1, (1)
X +y =3

"Av mpoobBéowuey Tas (1) ko pEAN kal AVTIKATAOTHOWUEY
™V plav, éoTw THY TPOTNY, &K TV TpooTeBeloddy UE THV TPOKU-
mTouocay 2X + X — 3y + y =1+ 3, eUpiokopev TO cloTnua

2x+x—-3y+ywy=1+4+3
{X+w=1

“EoTw Y. TO gUoThua {

(2)

Tc omolov Aéyopev, 6T elvan ioodUvaupov pg 1o (1). Awdm Tapa-
Trpouuey, 6T ol Tual x = 2 xal y =1 émaAnbelouv TO (1) Ko
Tifépevon els oo BiSouv éfarydueva Tous ioous &piBuous.

{ 2e0l= 80 =ul;

o3 400 8, (hd
"Av Tds lodTnTas auTdv TV &piBudy TpooBéowiey KaTa uéAT,
eUpiokopev2 - 24+ 2—3- 14+ 1=1+4 3. 249

"AvTikafioTOpEy Topa Kai s TO ovotnua (2) T& x wal W pé
10 2 xai 1, eUpiokopev B¢ &mo T& TP@TA PEAN TV EflowoEwy ol-
o0 2-24+2-3-141 kai 24 1. "ANA& ol &pifuci avUroi elven
icol &dvmioToiyws pé 1 + 3 kai 3, s eaiveran el T™v (27) xad THY
Beutépav TV (1'). ‘Emopéves oi Tiuai Tév x kal W, ai éraAnBeU-
ovoan 1O (1), émaAnBedouv kai Td (2). ‘Opofws drmodeikvieran o-
Tav of Tipal ToU X kad v, of émaAn@elovoar TO (2), émaAnfebouv
kai & (1). "Apa 10 (1) kai (2) elvan icoduvapa.

Ko’ Spotov Tpdmov &modeikwietan 1) i816Tns kai Six mav &kAo
CUOTN M.

p') ©& &modeifwpev kad THv E6fis iBioT T :

Edav elg ovompa éElowoewy pia é€ adrdv ewval Aedvpévn
b Tpdg éva TAV AYVWOTWY Xai avTixataoTiowpev adrTdv pé
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™v Tiphv tou elg Tég dAdag ( A elg Tivag wévov ), edploxopev
cbompa [(oodivapov mpdg Td Sobév.
x=2¢+ 1
X— y=2,
ToU omoiou 7| TpwdTn Eficwois elvan AeAupévn dos Tpds x. Edv THy
TipnY 2y -+ 1 100 x &vTikaTaoThowpey s THY BevTépav tficwoly,
o
¥4+1l-y=2
16 Omolov Aéyouev, 6T elvan locoBUvoapov pé 16 (1). Aot Trapa-
TnpeoUpey, 611 ai Tipai x=3, y = 1 EémwaAnBedouv T (1) kad TI-
Bépevan els oUTo SiSouv €orydpeva Tous Toous . &piBuous
3=2-1+1, 3—1=2. (1)
"Av T&s aTds Tipds TGV X kol y Btowpev els 1O (2) , eUplokopey
t ptv Ths TS EE10CioEws ToU TUOTANATOS aUToU foous &pi1Buols,
61671 elvon oy 1) pcoTn ToU (1), ¢k 8t ToU TpcdTou PEAoUs TS Beu-
Tépas ToU ovoThpatos (2) mpokimrTer & &pifpds (2) 21 + 11
1631, tmabn 10 2.1 4 1 foolran‘pé Ty Tipfyv" ToU 3 ToU x.
‘Emroutvas 16 E§aydpevov (27) iooUran e 2, dog paiveTon kol €k Tijg
Beutepas TéV (1'). "Apa ai Tt ToU x kai y, af #waAnBelousc
10 (1), émaAnBelouv kad TO (2). ‘Opoiws Seikwieton 8T of Tipad
TGV X kal y, ai émaAnbelovoan TO (2), EmoAnBelouv kai TO C1)s
"Apa & (1) kai (2) elvar icobUvaua.
‘Ouociws &mobeikvieTon ) 1816Tns kol &Six mé&v &Aho oUoTNHa.

"Eotw .. 170 oloTnux {

EUpioKouEV TO CUOTTHX

2. MESOAOI AYZEQE EYEITHMATOZ
AYO NPRTOBABMIQN EZIZQEEQN ME AYO ATNQITOYE

l. MEGOAOZ ATMTAAOI®OHE AIA TQN ANTIGETQN ZYNTEAEZITQN

§ 126. "Eorw, 611 OéAopsv va& AUowpev mYX. TO oUoTnux
2x 4+ 3y= 8 (1
3x 4 4y =11

"‘EmiSicokopev  TpddTov v ueETaoXNUaTiowpEy Tds Sobeloas

tiowoes () wiav & oUrdv) eis &AAas ioobuvéuous ToUTwv el
TpOTOV, (oTe of ouvTeAeoTad TOU £vds TGV &yvoTwy Twy Y-
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to0 x v& elvan &vriBetor. Tpds Tolro ToMamAaoi&lopey Ty Trpw-
v &flowow (fiTor T& pEAn oiriis ) &ml Tov 3 (ouvTeAeoTiy TOU
x eis THv SeuTtépav tficwotv ) kad THv Seutépay Emi ToV =2 (&vifeTov
ToU ouVTEAETTOU ToU X €is THY Tpcotnv). ToV TToANammAaTiaopoy ToU-
Tov omueidovopey ypdgovTes TapamAelpws ékdoTng TV tClowaswy
TOV &piBudy &l TOv OTroiov moAamAaoi&lopey T& pEAn aUTRs, dos
KOTWTEP.

2x +3y= 8 3 (1
[ 3x 4 dy= 11] =2 )
.~ Ean -y 6x + 9y = 24
kal eUpioxopev TO oUCTTIHG [ —6x— By = —22 (2)

Tpogpavéss T& ovoThuara (1) ked (2) elvon ioudlvapa. Tipoo-
BéTouev Tpa Tas ESiowaoes ToU (2) KT pEAnN kad eUpiokopev =2,
‘H tflowas alrn pt plav Tév wpooTeBeriody ToU (2) fi ue plav Tol
(1), fotw pt THy TpdTY, &moTeAel oUoTnua iooBUvapov Tpds TO

o ) ) I 2x+ 3y =8
(2) xai 16 (1). AnAadt) 10 cloTnua : g =2 (3) elvan ico-
SUvoov Tpds TO Bobév. 'Apkel Aordy v AuBfj 1o (3) xai ol T-
uod TéY X kad , af drroicn 6 eUpeBoliv, B& Eronfelouv kad T (1).

AAN Emeibny Exopev THY Tipmy ToU y = 2, &vmikaboTdvTes eis
™y &flowoy 2x + 3y=8 1O ¢ pé 1O 2, eVpioxopev 2x + 3-2=8,
& THs omolas eUpiokopev x = 1. "QoTe ol Tipad TGV x Kai W elvan
af x =1,y = 2. Tpdynor, & Béowuev els 10 (1) &vrl ToU x =1
ki y = 2, aparnpoUuey émi ol Efiocoes EmaAnbevovran.

‘O &vwTépw TpoTos ThS AUoews cuoThuaTos Afyetan péBodog
anadoipiic S TV avrifétwy cuvredeotdv §| Sk Tijg mpoabé-
cews.

Adm & aUtiis fmTuyydvouey o) va peTaoxnuaTiowpey Tag
¢Eiomoeis els looBuvdpous Twy, &oTe ol ouvteAeoTal Evos TV &yve-
oTwv auUtédv va elvan &vrifetol kad P’) Bik THs Tpoobéoews TouTwY
ko péAn v& mpokuTrTy pla Eflowots pé Evav pdvov &yvwoTov, fiTot
analelpopev TOV &GA\ov &yvwoTov.

Ak v& petaoynuatiowpey Tas Vo Eiodoes Sobtvros ovoTh-
pecros el Tpdtrov, coTe ol ouvtedsoTal ToU Ewds TV &y vaoTwv
v elvon &vriBerol, &prel v& TOMaTAGOIGOWEY &UTIOTOfXWS T&
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pEAT TV EEiocdoewy £ TA TMAIKA TOU £K.TT. TGV &TOAUTWY TIpGY
TV oUVTEAECTOV ToU €v Adyw &yvwoTou 817 ékaoTov ¢€ alrddv Acu-
Pavouévewv kaTaAANAWS TGV TPOoTiHWY aUTéV.
12x + Sy = 17
SURSE TV (13
TO £K.T. TRV 12 kal 8 elvan 10 24. TToAAamAaoi&lopev THY TTpWTNV
TV Eiodoewv Eml 24 : 12=2 kai v Beutépov #mi 24: 8 = 3.
f 2 12z £ 5p= 17
3 —8x+ Ty=-1
kol AapPdvopev TO kaTwTépw oUoTrnua (2') icoduvapov Tpds TO
24x + 10y = 34 .
{—-24x+21\y=—~3 (2
A& pooBéoews TV Efiowoewy ToU (2) kaTd péAn Trpoky-
el éflowois 31y =31, & Tijs dmolas eUplokopev y=1 kol dxo-
AoUBws Epyaldusvor cws dvwTépw, eUpiokopey x = 1.

M.x. &v Exoouev TO oUoTnua

Bobev (1)

"Aoxvoerg

‘Ouds wp@Tmn. 256. N& AubolUv T& émdpeva ovoThipara kal v& yivn f &
waAfifevots peTa THY elpEctv TOV TIRGY TAOV &yvdoTwv.

Bogreicn, & X v _
[ 3x+ 4p=10 i i Dol | s Bt
Dty =9 Px v _w i o T —8-0
7GR ¥ > G
— 5x= 18 . 7,2x + 3,69 = 54
251. “){12 Logivy ﬂ){2,3x—5,9n.;=22
258. o) x+5)(y+7)—-(x+1D(w-9) = 12 ) 0,3x — 0,29 = 0,01
: 2x + 10-Gy+1)= 0 1,2x 0,6 w— 0,6
ax + Py = a® + 2a2p —p? X 1
259. { i gy sk 260.{ R )
X hd
o i S, S
261. l‘+3 8 ¥ 3(";‘& 262. {02 ~ 0.5
%05 O e
0.6 1008172
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‘Opas BevTépa. N& AuBoiy kol EraAnfeuboly T& Emopeva CUCTTHOTO &

ax-+ Py =a2+ 2ap—Pp2 (a+ B)x+ (a—B)y=0c?+p?

o { px+oy=a®+p? o { (a—p)x+ (a+ B)y=c2—B2
a(x—y)+P(x+y)=4p a(x+B)=2py

- { (a—P)x—Py=ay & { B(x+o)—p2=By
(a+P)x—ay=a?

26T { (o ry = P*

IIl. MEGOADS ATIAAOIOHE A" ANTIKATAZTAZEQX

§ 127. "Eorw X Tpds AoV TO ,oUoTNUX
2x = 8
{ 3xiz—$= 11 (1)
A& vk AUowuey adrd, duvdueda vi EpycacBduey kod ds &6
* Atropovdovopey Tov Eva TGV &yyhoTwy T.X. TOV X, totw Eeig
Ty TpdTny TéY Efiodoewy. "Hrot AUopey aUThY G TTpos X Beco-

polvTes TOV Y G5 yvwotéy. OUted Aoppévouey x =8_'T3"’.

AUTn it THY &MY TéV E§iodoewy ToU (1) &moTeholv TO Ka=
ToTépew oUotnua (2) iooduvauov Ttpos 1o Sobév (1)

Wi
2 (2)
3x+4y=11.

ThHv Ty ToU X Tiig TPOTNS TGV EEiomoewy TOUTWY &VTIKS-
BioTduey els THy SeuTépav TGV Efiocdoewy Tol (1) fi ToU (2) xaod

eUpIoKOPEV 3--8:&-{— =11, /| émola pet& Tﬁ\s TTPOTYOUPEVT)S
5 pony’

&rroTeAel oUTTNUX iooBUvapov Trpds T (2) kai o (1).
AUopev ThHv TeAsuTtadav ToUTnV G mpds TO W kal eUpioxouev
w=2.

Ak v& eUpwpev THY Ty ToU X &vTikafioTdNEY TO W pE TO

9 eis piav THv Bobeioddv A els ™v x=8"ﬂ, &te eUplokopev

2
8—6
X = ~2—- = 1. )
Tov &vawtépw TpdTTOV Tiis AUCEWS ouoTHuaTos KahoUpev auvhfes

1é00Bov &madopils S TG AVTIXATAOTATEWS.
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268. AUgare T& kérwd ouoThuara kal tmaAnfeboaTe olrd

5
')[ Ix= 18+ —,-;E [3‘) { X=a+ty Y') { ux:qL.ﬁw
<3 i =p2
0,75x+ 29=15 Ak ax—Py=p
X
y=3a - x=da—y .
269. o ) 2w p') l )ii'n _£ﬂ= % Y') 9 3
? —-x=2ﬁ 3 7 2){ + 3\}}7 5
lll. MEGOAOZ ATAAOIOHE AIA THE ZYMKPISEQS
§ 128. "Eorw &1 Egopev mpds AUciy TO ovoTnua
{ 2x + 3y = 8 (1)
3x+ 4y =11

Aid v& MNowpey oimd Suvdueba v tpyaotiuey kol s EEfs
"Atropoviovouey TOV Eva TGV &y vdaTwy T.X. TOV X €ls ThHv TperTny
kadl el 'n’]vy Bevtépav Effowotv ToU cuoThuarros. *Hror AUopev xéde
uiav 16V EQrodoewy ToUTwy d Tpds TOV X Becopolivtes TOV y g

YvwoTov kai eUplokopev &k utv TS TPWTHS X = 8_73‘#' &x 8¢ THis Sev-
o x m 11t

"Emeid” ol 80o alrrai Tiped ToU x Tpémel v elven fom, EXOuEY

v tflowoiv 8_23“' = 1—137—43, 1) &mola pé piav &k TV Sobeioddy &moTe-

Aolv oliomua igodUvapov pds T 506év. AUouey ™V églowov Termy
Kai eUploxopey @ = 2. Ak v& elipeopev v Tipfv 10U x, épyaldusda
kaBa kad els T& TponyoUueva TapadelyuaTa kai eUploxopey x = 1.

Tov Tpémrov Tolrrov Tiis Avoews ovoTnudTwy kaAoUuev ouvr)-
Bws péBoSov amadowpiic Sk Tiig ouyxploews.

[agaviono. KaBix Sioxpivopsy &x Tév dvwTépw, Stav Aé-
ywuev, 511 petafl SUo E§iohoewy tvds ouoThaTos &mrodeipopsy ToOV
éva &yvwoTov, dvwooluey it ard, &1 expphlopey T &1 ol Vo ¢6i-
owoes dAnfelouv Sid Tds orrdrg Tipdgs ToU &v Adyw dywhdoTou.
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‘OQuasg mpaTmn. 270. N& Avbolv T& k&Twd ouoThipaTa kail va yivy 1 &ra-
AfBevois aUTdV :

+ =1

.){ 3x+ 5¢=20 )

n | ax—Py=y(a—Pp)
3x 410y =0 Y) {

x+ y=y

a|x a|x
s we
I

1

P 0N

8') Q+B G—B E')[ x+ "P=u+ﬂ CI'I"){ (x:u)— ('+“5)=“’5
x—y _ x+y Px + ay=2cp (x:a®)+ (y:p2)=-—p*
2ap o4-p?
‘Opas SevTépa 271, N& Aubouv Té kdTwb cuoThpaTa Bid Tfis kaTadAn-

AoTépas peBdSou kal v& yivn # Emcffevcts alTdv ;

[ 2(x42¢)=3(2x—-3y)+10 w [ (5x+Ty): Bx+11)=13: 7
“){ 2(2x—p)=8 (By—x) + 3 ﬁ){ (1x+27) : (Tx+5¢)=19: 11
o Bt opry= 208 by ekt pvnie
(e+y)x+ (a—y)y=2ay Px+oy=p2
aE_PoaN
e sip o 2a2B or) { ax+Py=a?
% _,_‘ﬂ.-.=2up ax — Ppy= p?
i Pt pi-of
o e
%) ax+pPy=7y ) X+2¢+4  4x—Ty+6
[?\x— py==5 3 15

6x—5y+1 ~ 3xF 2945 0

‘Opds TplTn 272. N& Aubolv kol w& Emoneufolv T& ouoTAuara:

3
G,){2(31-w)=3(4x+w)+5 B.){u+l=mp+ﬁx v) ol g Xy
3(x—3y)=50Cy—x) Py+l=ay+px e S

Xt el
o {<a=+a=)x+ca=—a=)~p=2a-b' o) FB T ap
(et y?)x-+ (oB—yP)y=2aty? St gl

ap +o+p ot

0,1 3,5
oy A e~ WL yx-+ay=a@+1)+y@E-1)
N X+T9+5 xSy +19 ,
t 3‘.',5 9\5,9 0) g B-y¥)+yQep—y)
&x5yi3 0 Tx45p=1"° ay

10
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3. AIEPEYNHZIZ TOY ZYEZTHMATOZ THZX MOP®HZ

{ Nk Aoy (1)
a1x+!31¢=Y1

§ 129. “Ywobétopev éTi ol ouvteAeoTal TGV &yvaoTwy bev el
var GAor pndevikol. Auvépefa ver UmobBécwpev &t a0,

Téte 1) Tpotn é€iowois ToU ovoTruaTos Avouévn Tpds X, ToU
otrolou & ouvteheoTrs elvan=~0, 5i8e1 x= Y—Tﬁ\l{
Kad éTav A Tipny ot ToU x eloay8i) els THv Seutépav égicway,

fy é€lowois alTn yivetan o }’-;ﬁ\P

4+ Biy=Y:, N Omola icobuvael

pe T (aPfri—ap)y=0ay—aY.
Ofrw, 16 ovotnua (1) iooduvapsl Twpods TO cuoTnua
Yy
o (2)
(oPr—ap)y=ay:—ry
Aroxpivopey Topa SUO TEPITITWOEIS :
lov. af—a;P=£0. *H Beutépa Efiowars ToU (2) & Exn ToTE piav

X=

pévnv Abow, THY gp:Zgi::iE_
‘H mipf) oy ToU y elooryopévn eis v mpotny Eéicwov Tol
(2) 5i8er THv &vtioToixov Ty ToU X, THV X —YPrPr,
“ﬁ'l‘“lﬁ

OUrtw, T6 ovUornua (2), kai ouverds kad TO igodlvapov Tpos
oo (1) Exer piav AUow, els v Becopoupévny TrepiTToiv.

MapatnpoUpev dpws, &1, dTav of; —ouP#0 &morAeleTon v elvan
unBdevikol of ouvTeAeoTal TGV &y vdoTwy Kal ETopéves TTapéhkel 1) UTrd-
fears ToU v pn elven of ouvtedeoTal T&V dyvdoTwy Aot pndevikoi.

‘H mapdoTaois af,—aup Aéyeton épifovea ToU ovotriuaTos (1).
Auvapeba Aormov va Aéywpev :

"Av ¥ épilovea Tob cuotipatog (1) elvar=0, to cmo'mpa
€xet piav pévnv Avowv.

2ov. af,—a,p=0. Els v mepimrwow alrhv 7| Seutépar £Ei-
owols ToU (2) yiveton pé k&be . O=ay,—ay.

Kai &v pev elvon mpdypaT 1 ay,—oqy fon pé undév, f) Sevtépa
tEiowors ToU (2) &AnBelel pé xdBe w kai oltw TO oUornua (2)

YRy

dvayetonr els povny TV X= -
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Autn Exel &meipous AUoels, 1671 duvédpefa va Bdowpev Tu-
xoUoav Tipnv els TOV W kad vax eUpeBi) ek Tiis dvwTépw Exkppdoews
ToU X, ©) &vrioToryos Tiur) ToU Xx.

Aid ToUTto Aéyousv &1 TO ovotnupa (2) kol ouvemds kai TO
iooduvapdv Tou (1) elvan aéprotov.

"Av Spws N TapdoTaols oay;—cyy elvon =£0, 1) BevTépa E€icwais
ToU (2) elvan &BUvaros, OmoTE kad TO ovwoTnua (2) kafids kai TO
(1) elven &ddvarov.

"Orav Spws elvan ay,—oys£0, 10T ay, 5= oy, Kai SiaipolvTes

5 ~ \ = o o < ’
81 ToU a, TO omoiov elvan £ 0, eUpiokousv 6T y; 5= %, OTroTE

ayp
&

By #
"Apa xai Byi—Pry # Y pyy.

3nA. Byi—Piy+y @:@ ATor Py:—Pry+<0
Y (a,p—cBy)

x
‘Ouofws ouAAoyilduevor eUpiokopev, &T1 &v ay;—ay=0, ToTE

kal Py;—Py=0.
“Qoe :

B1om =0, d&ooU op—aP,=0 &£ Umobéoews.

“Otav ¥ opilovoa Tob ocuvemjpatog (1) eivar pndevunr, yw-
plg va elvar pndevixoi Tadroypévwg xai 6Aoi ol ouvredeotai
TOV dyvwotwy, 10 cbompa elval 7| ddplotov # addvartov. Kai
déprotov peév Ba elvar Brav elvar tadtoxpdévwe pndevuay xai
pla oladfimore éx TdOvV mapastdcewv a;y—ay §j By —Liy, @dv-
vatov 8¢ Grav pla & tdv mopactdcewv adtdv elvai=£0.

Hagavijonow 1. Elvaa Suvardv 7 AUois évds yevikoU TrpoPAn-
paTos va 88nynom els oUotnua dlo TpwToPabuicwy é§lowotwy Kkai
v& eloay8ij 1) Umédlecis &1 SAoi of ouvteAeoTal T&Y &yvdoTwy el-
van pndevikoi. TéTe 16 (1) yiveton 0 = y.

X 0= Y1
pe ke x kol kdbe .

Kai TéTe poiveTon 811 &v ol y, Yy, elven undevikoi kai oi 8Uo, 1O
ovoTnua dAnBelel pé k&Be x kal ke .

Néyousv &m elvon ddpratov pé mAMpn &opiotiav. "Av Opws
£lg &k TAV ¥ f| ¥1 elvon 560, 16 oVornua elvan &SUvaTov.

Hapariipnoc II. ‘H mapdoracts af,—o,p eUpioxeron s é€fe
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Mpdgpovran ai E§iodoels doTe ol ouvTeAeoTai ToU alToU dyvwoTou
va elven els Ty aUthy omAnv. TéTe ToA|lovrar oi ouvTeAeoTal
aUTol Tiis TpWTNS, fkaoTos Eml TOv Siorywviws dmévavm ThHS Sev-
Tépas kol & TO TpddTOV Yivopevoy &paipeiTan TO SeUTtepov.

Kot Tdv alrtdv Tpdmov elpiokovron kai of &pifpnTal Tdw
T T&Y &yvdoTwy X, W, &eol Trp&dTov petapepbolv es TO Tpdd-
Tov péhos kai ol 8por ol duefdpTnTol TGV &yvhoTwy.

Ax 1oV korapTiopdy ToU &pifunToU ékdoTou dyvwoTou &
TapadeieTan voepds 1) oTHAN avTolU ToU dyvioTou kai & TroA|
{wvton of 8por Tiis tmopévns oTHANS, ExaoTos Emi TOV Sixywviws
&mévawmt TR GAANS oThAnS, TapoeiTopévou ToU &yveOoTOU TOU
mepiéxeTon el THY piav § aUTdy TGV oTnAGY, &md TO TpEdTOV
8¢ yduevov 0& &eaipfiToan TO Selrepov. lMapovopaoTths elven 1 &-
pilovoa ToU ovoTiuaros. TTx. "Eotw 1o ovUotnua

0,3x4-0,1y=1,2
2x=5y-5,6

MeTtagépovtes SAous Tous Spous els TO Tp@dTOV WEAOS EXOUEV

0,3x+0,1y—1,2=0

2x —5¢+5,6=0
o i 0,15,6—(=5)-(-1,2) _ 544 _
ToUto &Anbeler GTawv X="03-CH)2O — 17" 3,2,
=122-0356 _ —408
V= o3iaon —oi7 2t

AYSIS TOY SYETHMATOS { axthyey
d aX+By=y:

§ 130. ’AvoxepadaioUvTes T& dvwTépw TapaTnpoUpev & Six
v Aow évds &yypappdrou ouoTrpaTos SUo mpwToPabuivy E6i-
ohaoewv pi Slo &yvdoTous elplokopey v dpifovoav aUrol. Kai
TéTE, AoauPévovTes TH eplmTwoy, kard THY dmofav 1) dpilovoa aliTh
elven £ 0 0& Excopev U’ Syv &1 1O oVoTnua Exer plav povov Auow,
v omolav Suvéusba v& kaTopTicwuey KaTd TOV &VWTEPW PNYo-
viopov. ( TTapar. 11).

*Ewerta AcpuPdvopey THY TepiTTwolv kaTa THY omoiav, i 6-
pilovoa ToU ocuoThuaTos elven pundevikn kol eUpioKopey TGS TIMGS,
ai &moicn v undevilouv. *AvrikadioTédvTes ToTE els TO oloTnua
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Ta ypoppaTa PE TES TIPAS auTds, &vayvwplilopev eikdAws &v ol
BUo ELiodboers dvdywvton els plav, dméTe Exopev dopiotiav, 7 &v
tlvan dovpPifactor, OmoTe TO oUoTnua elven &dUvaTov.
*Epappoyy. "Eotw 16 ovotnpa Ax+y=2.
X—+y=2A.
MeTagépovtes SAous Tous Spous els TO TpddTOv ué?\és, EXOHEV
16 iooblvapov oVotnua  Ax+y—2 =0.
x+y—2A=0.
‘Opilovoa ToU ouoThuaTos elvan A—l.
‘Eav A—1£0, 10 olomnua Exar plav pdvmyv Alow,

lov.
o A2 —20-1) _
ThY foke” =i g e
24 2e-1)
L T e G,
2ov. 'Edv A—1=0, 1é1e A = | kai 16 oUomnua yivetan, &v Tebi)

dvti A ™ 1, x4+y=2 xty=2
"Htor 16 ovomnpa dvécyé-rm gl piav pévny Eflowary
MMV x+y =2 kai dAnbeler dtav x=2—y Omou y olBaipeTos.
Elvan &mopévws &opioTov.
Ilagan)oqmg TMoodTns TIs, co; X 7 A, 1) omola dUvaran vé
AapPévn Biagdpous Tipds els piav f) TepioooTépas é§iooels dvefap-
TATWS TOV TIHEY TV &yvoTwy, KOALITAl TOpAUETpos.

'Aoxfocerg
Oupds wpoTn 273. N& AvBolv T& kéTwh cuotiuoaTa kal va Siepeuvn-
fouv B1d Tas Siapdpeus TIMAs ToU A :
) Ax 4 =2 8 {Ax—Zan—_-)\ Y {x+(3?\—1)\p=0 ‘
x+Ay=2A+1 A—Dx—y=1 Ay—4x=A—4
5) y=A+2x &) { x+y=1 Y { A2—Dx—yp=2A
3y-A=x+3 Ax+y=1 | 2x—yp=2-1
274. Tiva 16v k&Twh ouommuéTwy Exouy piav Aboty, elven dopioTa fi &BUvara;
oo { 3x—Sy=2 6) {2x+ Ty-4=0 [—’25-+ ,‘_;’_.,
= — 2=0 )
—3x +5¢=T7 5x+21y-1 Ve 440, 24
o= O Wop, — Py = ;
' e 1 : 2ax — Py =3 'I.l_t.i:
)12 W €) yox Py or) | & p
g d Ay il [ TR —
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‘Oupdas devTépa. 275. AVoare kai SipeurioaTe T& KATWTEPW CUOTHHATE:

«) { 2x—3y = 5p—a ) { a(x—y)+P(x+y) = 4ap
3x—2¢ = a+5p (c—P)x—Py= oy
3y—x=2(a—P)? a(y—a—P)+px = Py
X AT _ 2Py (a®-2a®p+ 3ay)
&) l =B 0 o | YT Tapy2my tBp
ax+ Py = 2ap a(x—a?)+p(y+P2)=ap(a+p)+ (a—p)*

4. TPA®IKH AYZIZ ZYZTHMATOZ
AYO INPQRTOBASGMIQN EZEIZQIEQN ME AYO ATNQITOYZ

3x—2¢y =6

§ 131. "Eotw TO oUomua { ==Y (1)
x—2y =4

AlovTtes aUtd eUpiokopey x =1, y = — -;— To onueiov, 16 &-

Troiov TapioTavel 1O [eUyos TGV Twév (1, — %—), kelTan €T ExGoTns

TV eUBady & kal &, Tas Omoias TapioTdvouv ai Efiocagels ToU
ovotfjuaTos. ‘Emoptvess of ocuvteTaypévanr ToU onpeiov Tis Toufis
M Ty elBadv g kai € émoAnbebouv 16 olomua (1).

“Apa Bix v&d AUowpev
y & tv olotnua o' Pabuol Buo
tflowoewy peTa Svo &yva-
oTWV  ypagikdds, &pkel v&

& eUpwpEv TAS OUVTETOYHEVOS

T20). / ToU omnueiou Tiis Toufis M
x Tév eubady TGV TapioTavo-
pévwv Umd TV Efiowoewy
ToU ovoThuatos (oy. 12).
'Egaguoyal. 1) *Innedg
dvaywpel Thv bnv mpwiviyv
Gpav &nd Tob Témou A, S
va petaPi] eig vov B. ‘H-

& y’ pioetav Gpav Ppadlrepov

3x. 12 dvaywpeil éx tot B modn-

Adtng Srevbuvépevog mpodg

Tov A S1d Tob adrol Spbpov ¢ & Immeds. Ioiav dpav xai eig
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noiav Gmégraciy ano tod A 0& cuvavinBolv, dv 6 peév inmedg
Sravin 10 xAp. v Gpav, 6 b¢ modnAatng 14 yAp. tnv Gpov
xai W anéotacig AB elvar 35 yAp.

MapioTdvousy Tas Dpas pé onuela ToU &fovos TV X kol TAs
&mooTaoels pe onueia ToU &Eo-

vos TGV y (Tédv &fdvewv Tepvo- 8

péveov tvtaba eis TO A). Aeyo- o=

peba 6T éx&oTn UmroBiaipeais 20 \

émi ToU &fovos TGV x O Tro- 54 N\
10T&Y ovov  SiapépovTa N
P M XP Pep - \

KoTa 1 copav Tiis Tapakelpivng
Tns Ko ékaoTn émi ToU W KaTd
5 yAu. OUtw peta 1 dpav &wod

e e e e

N

XLAto uerpa
&

0
THs &vorywprioedds Tou & frrmrevs " Y ! \
Ba eUpioknTan els Béowv Tapr- 4 E
oTavopévnv UTrd ToU M ExovTog 5 7 8 9 10
TETUNHEVNV 7 QOp. Kol TETCrYpEVN Y wp a
10 xAu., évéd ) Tropeia Tou Tra- Tx. 13

ploTaveTan UTO Tijs eUbeia; AM

‘H 8éoig Tol mobnAdTou katd THv &vaydpnoiv Tou mTaploTdveTa
Umo ToU onueiou A (6,5, 35) kai els TO TéAos 1 Dp. peT’ avThy UM
ToU N pé Tetaypévny 35—14=21 yAp. ‘H topela ToUTou mapioTa-
vetanr Utd TR eUfeias AN. Td onueiov Tfis ouvavtioews TV SUo
KivnTév &l ToU dpduou AB mraploTtaveTan Umd ToU onueiou P (7, 75
wp. 17,5 xAw.). "Apa 1} ouvavtnols 8& yivn els Tas 7 dp. 45 xai &g
dgméoTaotv 17,5 xAu. &mwd Tou A (ox. 13).

2) Iodnrdtmg &vaywpel T Snv mpwiviy Wpav éx Témouv P
SrevBuvépevog mpog Tov M Savdwy 16 yAp. thv dpav xai otald-
pedwy mdavrote émi 30A perda and mopelav 1 dpag. Znveitar :
a') moiav Gpav Ba éxy Sravdoy 48 yAwp. &md tob P, B') moiav
Wpav xai elg molav dndotacty dnod tod P Ba cuvavindyn pe ad-
toxivntov &vaywpfoav éx tod P thv Tyv dpav 30N mpwiviy,
16 bmolov uiveltal tpodg THY adThy SievBuvawy Sraviov 40 YAp.
™y dpav. -

Epyaléuevor kafidos kal efs 1O mwponyoluevov wpdPAnua Tapa-
TnpoUpev ém1 & Bpduos ToU TodnAdTou &md Tijs Sns dpas péxpr
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Tiis 6m5 dpas TaploTaveTan UTd ToU eUfuypdupou Tufuatos PA
(ox. 14), &mou 16 P mapioTével THv dpyniv T&v &Edvwv. ‘O Spduos
&md TRs 6,515 Spag pExpr TS 7,515 dpas wapioTtdvetar Umd Tol
BI' xai &md Tiis 8ns uéypt

M Tfis 9ns dopos Urd ToU AE.

48 £p—Z Ta edbbypoupa AB, TA,
k EZ (wapdAAnAa ToU &fo-

vos T&V X) &vTioToryolv
TPOs TOUs Xpdvous TV
orafueloewy. OUltws 1)
/ OAn Tropeia peTd oToBugl-
/| CEwV TOU TTodnAdTou Tra-
r ——/B proTaveTon UTrd Tiis TefAa-
/ ouévns ypaupfis PABFAEZ.
/ ‘H &mooTagois 48 yAu. &v-

-

|
=

XitAlduerpa
]

3

oTioToiyel els TO omueiov
e E &ov TeTUnpévny 9 &-
wpat pas. "Apa THv 9nv dpav
B& &mréyn & TodnA&Tns 48
¥Au. &md ToU P.

‘H mropeia ToU alrrokiviitou 5iSetan Umd s elBefas HN, v
fouev H (7,5, 0) kad Téuver f§ HN Thv TeBhaouévnv ypopuhv els
T onueiov N Exov Tetpnuévny 8,5 dpos xad TeTorypévny 40 yAp.
‘Emropévas 1) ouvavmois & yivn v 8ni @pav 30A els &mwdoTaoiv
40 YAu. &md ToU TéMOU P.

Tx., 14

HpoPAfpara YpapIx®VY XATAOXEVDY

276. MapagThoaTe ypagiéss &l ToU avrol oxfucTos Tds Topeias o) Evds
atroxkiviTou kad wids duaooToixias, P ) wds Sevrépas duafoororyios xal és
Tpitns. Tk piv 800 mpdTa kivnTd dvaywpolv &k ToU alrou Témou P, T& B¢ SUo
&NAa £k ToU M. To edrroxivnTov &veryeopel Thy 13ny dpav 5 xal gbdvea s & M
Thv 15nv dp. 57TA pt oradpsioers 57, 4A, 22, 1A els &aotov TG vBiapiowy oTa-
Bucv A, B, T, A, E. *H & ToU P duaootoryia dvaywpotoa hy 15ny dpav 257
g0cver els TO M &veu oTadpstioens Thy 16nv dp. 5A. *H #k Tou M &vaywpotoa v
I3nv dp. 20N @B&we els T& P v 16ny dp. 45A perd oraduedoews 27, 3A, 47, 5A
els Tols dvBiapboous otaBuols A, T, B, A. *H Tpltn duafoororyia &vaywpoioa &
70U M Thy 14nv dpav ¢béver els To P v 15nv dpav 55A perd otddpevarv 3A
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els Tov A. 'H é&mdoTaois PM elvan 131 xAp., fi &8 Tév tvbiopéowy oTobudy &md
10U P elven 51 xAu., 66 xAu., 80 xAu., 95 xAu., 122 yAp., xal al kivroels UToTiBev-
Ton Spchad. ECpeTe ypagikéss ol ouvavtdvtan T& kivmTd dvd BUo kal v& yi-
vouv al Trpémovcan émaAnbeuoers. 2

277 ’Ex 8Uo mpoowmev TO Ev Exal 63 500 Bpy. TO &AAo 125000 Bpy. Kot
105 ToU pév o alf&veTon T roady kard 8 000 Spy. ToU B¢ B’ tAorTToUTon Kerrd
12 500 8py. Mera Téoa & al mepovoion B& elven Toan ; N& vl ypagikéds kol
kai v& EmoAnfevBi & Umohoyiopou.

278. Avo TobnAdTar A kai B dvaywpolv 6 piv & ToU TéTOU M THYV 8nv -
pav, & B2 & ToU N THv 9nv dpav 48N kai SieuBlvovTtan Tpds ouvavTnow O s ToU
&\ou. ‘O A ouvavtd Tov B v 11nv dpav gbdver els Tov N Thv 13nv dpav. "Av §
&méoTaos MN elvan 60 yAp., v& ebpeBfi & xpovos, ko’ dv & B ¢dver els Tov M
kal A Tayirns dxdoTou ToSnAdTou. ‘H AUgis v yivy, ypogikds kol v Eman-
Beudfy S1&x ToU UTroAoyiopol.

279. Mia TpoyioSpouikh ypouph AB wprikous 8 xAu. BiaTpéxeTon katd SUo
&vmiBéTous popds UTTd duagddv, al dmolan &verywpotv dvd 10 A Siaviovoa 12 yAp.
Ty dpav TepthapPavopévey kal TEY oTadbueioewv. H mphTn dvaywpnats &
1@y A kal B yiveton ouyypévess Thy 6ny dpav. Tlelomdpos dvarywpel &k ToU A Thy
8nv Gpav 12A SievBuvduevos pds 16 B i Tayimra 4 YAw Ty dpav. Ni edped
o) Téoas dudas B& ouvavThon Epxomévas & ToU B, P’) méom &pafan Epydpevan
#x ToU A 6& Tov ouvavtiigou. *H AUois vk yivy ypagikés kal fi drahfifevas Aoy~
OTIKGS.

280. EUpete TO onueiov Ths Toufs TV elbadv :

o) 2x+43yp=1, kol y—3x = 4.
B 0,3x+0,ly=1,2 » 2x—5y+5,6=0.
y') 0,4x+0,3y—0,45 = 0, » 1,6x4+0,d4y+1=0.
5) x—l_ W;_—f_;‘; » x—2¢y=0.
e')."‘;’ - ‘V;—‘Hx 10, » x—Ty=0.
W1 2 12 B
oT’) —X__?_XTP: » X4y=3

5. ZYEZTHMA EZIEQIEQN [IPQTOY BAGMOY ME IEPIZEEZOTEPOYZ
TQN AYO ATNQITQN

§ 132. 'Edv Exwpev &v ovoTnRa TPIDV éElcd)O'va TrpwToPad-
piww pé Tpeis &yvoTous T.X. TO
l x4 2y + 3w =14
2x 4+ w4+ o= 7 (1)
13x+2w+2w= 13
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Suvapefa va AVowpey alTd pé plav &md Tds pebdSous, Tas dtroias
gyvwploapev. OUtw pé Ty pébodov dmaoipfis ik TGV &vriBéTwov
OUVTEAEOTOV drrodeipopey Tr.X. TOv X petafU T&v SUo mphdTwv ¢-
fiocoewv T@Y (1) kai Eyouev:

2| x4+2¢y+3w=14
1| 2x4y+ w= 7
3y+5w=21

’E&v dvTikoraomiowpey plav T&v Slo TpwTwy E§lowoewy ToU
Sobtvros ouoThuaTos (1), fotw THY Seutépay, pé THY olTws eUpe-
Ocicav 3y+5w=21, mpokUmrTel oUoTnUa ioodUvapoy Tpds TO Sobiv
To

x+2y+3w = 14
3y+5w = 21 (2)
3x+2¢+2w = 13

"Atrodeipopey Tpa TOV X peTafy TS TPATNS Kai TpiTng TGV
(2) xai Eyopev

3| x4+2¢y+3w=14
-1 [3x+2¢+2w0=13
4y+Tw =29

Auvdpeba va GvTikaTaoTAowYEY THY TRGTRV A THY TpiTnV
éfiocwoy ToU (2) pé Ty mpokUyaoav 4w+ Tw=29. "As &vTikaTa-

oTricwpey THY TpiTny kod EXopEV TO KarTwTépw oUoThUG (:3)
loodUvauov mpds T (2) xad TO (1)
x+2y+3w =14
3y+5w =21 (3)
dy+Tw =29

MeTafU 16V TedeuTaiwv E§iochoewy Tol (3) &moeipopey ToOV
Y xai eUplokopey w=3. *AvrikebioTédpey TV piav & 1Y BUo TeAeu-
Tadwv ToU (3), foTew THY TpiTHY, pé THY w=3 Kai EXOULEV TO KATWTEPG
gvuoTnua (4)
x+2y 43w =14
3y+5w =21 (4)
wW="3
TO émoiov elvan ioodUvapov mpds TA TponyQUueva. ‘AvTikabioTdpey
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1O w pé THY Ty Tou els TNy Seutépav TGV Efiodotwy (4) kai eu-

pioxopev THy Tipfv ToU y=2. TéAos, E&v TGS TIHAS TOU w Kol g &uTi-

kaTaoThowey gl THY ety ToU (1) A ToU (4), ebpioxopev elrd-

Aws kai TV TV ToU x=1. "Apa of Tiped T&Y &yvdoTwy elvan
=1, y=2 xad w=3.

To &vwTépw oUotnua (1) Alouev kad 81° dmwadoipfis pé &vri-
xardoTaoiv ¢ E6fis : AUopev Thy plav ToU (1), €oTw THY TpWTNY,
ws PO TOV Eva TAOV &yveoTwy T.X. Ws Tpos X Becwpolvres TOUS
&A\hous BUo s yvwoToUs. OUtws eUpiokopey v tflowaty

x=14-2y-3w 25y

AUTh pé Tas SUo &AAas é§iooes ToU (1) &roTehoUy oUoTNHX
iooBuvapov Tpds altd. THv Tiuhv Tautny BéTouey els T&s &AAas Suo
¢ticoas ToU (1) kai oUrws eUpiokopev Tas kaTwb BUo EEiocdocls
2(14-2y—-3w)+ y+ w= 7
3(14—2y—3w)+2¢y+2w =13
3y+5w = 21
4y+Tw =29

AUton p¢ Ty (2') &moteholv oUornua igoBuvapov Trpds TS
Softv. ’Ex Tdv BUo Tedevtadwv dvwTépw Eflomotwy elpiokouev,
KaT& T& yvwoTd, T&s Tiuds T&V y kal w, fiTol y=2 kol w=3. 'Ako-
AoUBws Tas Tipds TouTtwy dvmikatioTduev els THy (2') kal eUpi-
OKOMEV TNV TIMNY ToU X = 1.

To Sobtv sUoTnua (1) duvépeda va 'Auccouev eUkOAws kad &1
&radoigiis &yvidaTwy peTayelpi{duevor THy péBoSov Tiis ouykpioews.

pé Svo &yvwoTous {

Kal METG TNV KaTdAAnAov SiaTtaiv {

"Aoxnotig

281. AlVoate 16 dvwTipw cnitchﬁua (1) &i1&x Tijs peBdBou dmaoigfis B1& ovy-
KPIOEWS.

4x—-S5w+2¢= 0
§ 133. "Eorw Tpods AUciv TO oUoTHUa 3x+2w+7?= 28(1)
x— wt29= 5

A v AUowuey TO oUomnua aUtd Suvdupeba va Epyaotiduev
¢ £Efis: TToAAamAaoidlopey T& péAn THs HEV mwparTns E§lodoews ETi
Ky, Tis B¢ Beutépas &l K, kol TpooBéTopey Ta Efarydpeva Kord péAn,
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ué T péAn &vtioToiyws TS TpiTns E§10doews, &Te AauPdvopey TV
(4614 3Ka+ 1 )x— (51— 2K+ 1 oo+ (2,4 Ty +-2)p = 28k, +5.  (2)
AUTh pé¢ Tas BUo Tpartas, .. ToU Sofévros ocuoThuaTos, &-
ToTeAoUv ovoTnua {oodUvapov alrol. "Av fBiowuev foov pd 0 Exa-
OToV TQV OUVTEALOTEOV.TAY @ kad ¢ Tis dvwTépw Efiocoews (2)

p 5k;—2Kk,+1 =10 i
guploxopev ot Trg -2 = O (3)
kal AUovTes TO oUotnua almd dx Tpds Ky Kal K, eUpiokopev

Y iy
g —-——— 93 ) Kg=— Eg'

Eioqyouev Tas Tuds alrrds els v qvwtépw Eficwov (2) kai
eUplokopev (—- —;% —%-{- 1) x=—%+5 kal x=1.

"Av Béowuev Tous ouvTEAeoTds TGV X Kal @ TS qvwTépw E€I-

owoews (2) foov ut 0 éxaoTov, 6& Exwuev

{ 4x,+ 3k 4+ 1=0

2,4+ Tk, +2=0

'Ex Tfis AUoews ToU ovoThucros (4) eUpioxopev

oot ok
im0 bl

(4)

"AvrikabioTévTes Tas Tinds aUrds els v (2), eUpioKOUEY
5 6 84 i
(—55 s 7 e l)m-—— —]T-—S kal w = 2.
‘Ouoicos tpyaldusba Si THv elpeorv Tfis Tiufis ToU @ kai ebpi-
okopey, &v Béowpev Toov pt 0 EkaoTov TGV cuvTEAeo TGV ToU X Kol @

4,4+ 3k +1 =0
Tfis (2), 10 olornua { 5K1—2K,+1 -0 (35}

& Tfis Aoews 8¢ TolUTou eUploxouey k= — %,K.=——2!§ Kal Té-

Aos @ = 3.

‘H uéboBos alrm, 7 émola elvan yevikwrépa Tis peddSou d&ma-
Aoigiis &y vboTou i TGV dvTiBéTwy oUVTEAETTGY, BuvarTan v Epap-
uooti] Bi&k THv AUow ovoTfiucaTos kal pé TepiocoTépous TV TPIGY
&yvaaoTous, kaeiton B¢ piBoSos Tou Bézout.
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§ 134. ’Ev Téhet Bid v& Aowuev oUotnua p E§locoEwy TTpw-
ToPabuicwv pg p &yvdorous, &madeipopey peTafl Tiis TpRTNS TV
Sobeioddv kad kdoTtns T@OV p— 1 EAAwv E§ilodoewy Eva kol TOV aU-
v &yvwoTov. OUtw mpokimrouv p—l véan E§iodoers pé pu—1
&yveoorous. AUtan pé Ty TpdTnY TAV SoBeioddv &roTeAolv oU-
otnua looBUvapor Tpds TO Bobtv. Els 1O oUoTnua ToUTo épyals-
ueba duolws AauPdvovres Tds véas p— 1 Efiodoers alTol &md s
BeuTépas kai EEfs. OUTw mpokimrTouv p—2 Efiowoss pe p—2 &
yvioTous. AUtan pt Tas BUo TpwTas Efiowoers ToU SeuTépou ouoTri-
parros &moTehoUv ovotnua loobUvapov mpds T Bobév. O¥rw Trpo-
xwpouvTes 0& elpwpey oVornua loobUvapov mpds TO Bobiv pe u
tEiowoers. 'Ex Tév Eiodoewy ToUTwy f) TeAeuTala B& Exn fva &-
yvwaTov, f| mpoTehevTala SUo, f Tpd alrriis Tpels kad oUTw kod
€75, 1) B¢ wpddTn B& EXn M &yvdoTous. AUovTes THY TeAeuTaiav eU-
pioxouev THv Tipfv Tol Evds &yvioTou. Elodyopev TV TIPHv TOU-
Tou els THY Tponyoupévny Eicworv kai Aouev alThv G5 Tpds TOV
&M\ov &yvwoTov, TpoxwpoUuey Suofcs els THY &uéows Tponyou-
‘uévnv &Eiowotv kai olTw Kkab’ €5 péxpr Tiis TTPTNS, &TE eUpioxopev
Tds TIpas SAwv TAV &y vdoTwv.

’AoxfioeLg

‘Opds TpwTn. 282. Na AuBolv kol EranBeufoly Té& kdTwh ouoTiuaTa:
x+2y 1 v o
| = sy (F2vt3ede=2

2x+Ty—llo= 10 i
gt 11yl P A 4

a’) _gx';lloz\ll+3@=3—115 B )i Sa 2 w—2¢ + 3x—4y=—4
X Y- = =
i g bl ¢ ¢—2x+ 3p—4w =—8
6— = 20
x—y+w=7 Ry o2t 9y ¥ 0,5x+0,3y=0,15
| 4y— 6x+50—5¢==5 ,

) 2Xx=w €) et ot’) § 0,4x-0,200=-0,22
i g0 52 A s e 0,3y+0,400= 0,95

oo 99+ 10y 4 3w—6x= 24 i ERiae

C'){x+ Y —y+F et p=100

‘Opds Bevtépa 283 Na& Auvbouv T& xdrrwﬂtl guoTpaTa

ax+ y+w = a? ax+y = (a+B)(a+1)
a) { xtoy+tw=3a BY { yw=Y
x4+ ytaw =2 x+(a +P)o = (a +p)(a+p+1)
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ax Py + yo=3aBy ox = Py= yw

) 8l G 7 w 57 ap+ Py +ay
E;] :ﬁ-_l t);—l x+\+)+m: = _-aﬁ
X+aly+w) =« X4 ky+Aw=a

) | y+Be+x)=A ory | YKo+ Ax=p
w+yE+y)=u W+ KX+AY=y
X+y+w=0 X+y+w =]

(B+Y)x+(y+a)y+(a+B)=0 4
Byx+ ayy+aPw=1

ax+pPy+yw =«
O:ZX+ BZW+ Y'Zm =2

&)

6. AYZIZE ZYETHMATQN AIA TEXNAZIMATON

§ 135. ’EvioTte mwpds AVow ovoThpaTds Tivos Tpd Ths Epapuo-
¥Y1is TGV yvwoTtdv peBobwv petayepi{dueda Texvdopatd Tiva oTn-
prlducvor émi TGV Oepedicd&dY vépwy kai TV BloThTwY TV TPd-
Eewv. To eldos TGV TexvaoudTwy oiTédy Sév elvan dpiopévor kal po-
vepdv B1& k&be oUoTtnua, AN’ EapTdTan & Tiis ouvnfelas kai Tiis
BefidmTos ToU volU Trepl THV AUciv.

x+6y + Tw =30

1
x:q):co=6:8:3( :

Olrw m.x. Tpds Aoy ToU OUOTNHATOS {

ypapouev Tas SeuTépas Eiooeis dos EETS : % - X %, &te B4 el-

8
X 6y  Tw  x+6y+T7w 30 2
& T Mg N ] A5 e R s ,
12 69y 2 248 16 7w 2 221
Breds T s W ST gy T 0 gy

To olrrd dvewrTépw oUoTnua SuvdpeBa v AUcwpey kol 6 &-

'Ek  ToUTwv eUpiokouev

_6.
5

y == % - % = T. ’Ex ToUTwv eUpiokopev x = 6T,

=871, w=31. Tds Tuds TV X,y,w BéTopev els THY TphdTHY TGV
Sobeicidv Efiowoewy kol eUpiokopev 6T+6-81+7 -31=30 §

30 2 o 6:242:12

75T = 30, T=Z=¢- Ou-rooséxousvx=6-r=—5—= =
2 16 2 6
W=8T_8.-§-=g' Q)=3T=3-?=-5—
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x+y=5
y+w=2_8
"EoTtw Tpds AUcty TO oUoTNHa wt+ep=9 (2)
¢ +T1=I11
T -Hx= 9

MpooBéTopev Tas E§iooes kot péAn kal eUpiokouev
2x+4 2942w+ 29+27=42, &pa x+y+wtotT=21.

TpooBéTopey kKo péAn THY TPMOTNY Kol TpiTY T&V E6i0coewy
Tév (2) xoi evpioxopev x+y+wt+e=14. Ta péAn Toins dear-
poUuev &md T& Tfis Tponyoupévns kai eUpiokopev T =21-14 f
T=7. Oftopev els THv TeTdpTNVY T=T7 ki eUpioxopev o+47 =11,
&pa ¢ = 4. Ofvopev els THv TeAeuTalav T = 7 kal ebpiokopev 7+4-x=9,
&pa x = 2. Oftopev els THY TPDTNV X = 2 Kal eUpioxopev y = 3. O¢-
Topev els THv Seutépav = 3 xai eUpioxopev w =5

x+y+w=15
s ) x+y+T=16

*Eotw dxdpn mpds AUgiy TO oUoThHa X447 =18 (3)
y+w+1=30

MpooBéTopey koard péAn Tas é§iocooels ToU Sobévros ouoThua-
Tos kal eUplokopev 3(x+y+w+T) =79, &pa

x+y+w+T= %9 (4)

*AgonpoUpey T& péAn Tiis TpwTNs TV dobeioddv thiocoewv &mod
T& AN Tis (4) xai eUploxopev T = —733 —15=7—9;£= %

"Apaipoluey T& péAn THis deuTépas Tév Sobeiodiv E§iocoewy dmd
T& Tiis (4) xai eUploxouev w = -?-;i- - 16= 79—;48= 3;

*ApaipoUpev T& péAn Ths TpiTns T@v Sobeioddv Efiocoewy &d
T& Tis (4) xai eupiowopev y = ? —18= -23_—2-4= %

Téhos dpaupolpev &md T& péAn Tiis (4) T& Tiis TeAeuTaios TdV
Bobeiodv xai eUplokopey x = 33.3 —30 :79—-%-'3—-0- =— %
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‘Opds mpwTn. 284. Nad AuvBolv T& k&Twh cvoThuora:

F s SR 1,1 5 L e
o) 6 3 18 B : :';: vyl © p Y :
x4+ 2+ w=34 5 4 ¥ 2xy ax+Py+yw+ Sp= Y
1 Lo 2Lt a p i
‘T-{‘?_I? x+\p_?_7‘
o Aoy 1 TIONEST W TP [ Bx=vp=pw
0 F i W i T ey '"){ax+ﬁw+rm=8
RE el Y & il o
R S s | B R T
yo+ xo+ xy= 12xyw ! g ! : =2
(&) 3yw-4xw+ Sxy=15xyw ) 31_12‘?‘” JI"f‘z‘l"_3 112
w—3xw+ 12xy= 13xyw : 2
hid M i 1293 3x—2\p+1 12
XY 4
X +oy+aZw+ o? =0 5x—+;:1vup 3x+Ty= 23xy
AR A ) Em= o) Eeg b
X+ Y+ y2o+y* =0 Kb Sy— 6w = 2yw
oFaxC

‘Ouds BSevTépa 285 Aloore T& kdTwbh ouotripaTa :

(w+x)p—(eo—x)v=2ypw
(x+y)v—(x—y)p=2xw
(y+@)p—(y—w)n=2yx

(u+v)y—(p—v)w=2up

(P4 w)x—(p—r)y=2vp
)
(v+p)w—(v—p)x=2uv

T

3w+ 2Xw—Xy = Xy ] 2}1:—{;3\.]; 2x?)3ca 81

v} 30pe+12xy—18xw = 131y 8") -—
18xy -+ 24ypw—42xw= S5xyw l

(2x—3w) q»—4m i
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‘Op&s TpiTn. 286. 'Efnyfioate Thv Siepelvnow ToU OVOTHHATOS
{ ox+Py=y
aX+py=7:
Ypa@ixéds, ATol T OTUcivEl YELUETPIKGS 16 &T1 TO oUoTnpa EmbéyeTan piav Auow,
&meipov TAfBos AUoewv A & elvan d&dvotov.
287. TI onuaivel yewueTpikéds To 871 Tpels Efigcoes pi Suo &yvwaTous X
kai y EmraAn@evovTan Bid Tds oUTds Tipds TV &yvdoTwy aUTdv ;

7. IPOBAHMATA IPQTOBAOMIQN EEIZQIEQN

§ 136. Aéyoupev 8T TpéPANu T elvan wpwToPfaduiou ouoTh-
porTos ¢os Trpds BUo T TrEPICTOTEPOUS &y VAOTTOUS, &v 1) Avois auTtol
dvéyetan els THY AUCIY ouoTHHATOS mpwToPaduicy E§lowoewy ue
BUo f TepioooTépous &yvdoTous. Ak ThY AUoy TOIOUTOU TrpO-
PAfuaTos oxnuoTifopey TAs tEiodoes ool &l i) Pdoer TGV Em-
ToyudTwv, AUoUEV TO oUoTnua oUTédy kai éeTalopey, &v 1 AUois
TAnpol ToUs TreplopiouoUs ToU TpoPAfuacTos, v alTn elvan BekTr).

|. TIPOBAHMATA ME AYO ATNQZTOYZ

a’') "Av & A Scdoyp 10000 Spx. elg Tov B, 8& Exp odrog Tpt-
mAdoax Tob A. "Edv & B 8oy 20000 Spx. el wov A, 6& &xqn
& A SumAdowa 1o B. Iléoag Spy. Exer & xabels ;

Heproptouds. Ot InTolpevor &piBuol mpémer v& elvan BeTikol.

*Edw p¢ x TrapacThowpey Tds Spa. ToU A kal y Tas ToU B, Sco-
on 58 10000 Bpy. 6 A eis Tov B, T& pév drropévovTa Ypriparta els TOV
A 0& elvan (x—10000) Sporxpad, T& 8¢ ToU B 8& elven (y+-10000)
Spayuad koi 0& Exwuev 3(x—10000) = w+10000.

Edv & B 8com) 20000 Spy. eis tov A, O& elven x4+ 20000=
© 2(y—20000).

: ol [3(x—10000) = y+ 10000

Qoe Eyopev TO UM | £ 1 20000 = 2(y—20000),

& Tiis AUoecs ToU dmolou eUplokopev x = 28000 8px., y = 44000 Sp.
kal ) AUots elven Sexr).

B') N& edpedii Sudfiprog dpibpdg ol émolov 7o &@bporopa
wdv Ynelwy elvar 10, &av 5¢ m&gmp.ev ta Ynepla Tou va
npoxVTTy TO TPuwAdolov Tod dpiBpol.

Hepropiouds. "Av pt ¢ TrapaoThowpey TO ynelov TéY Bexdduwv
xad pd 7O X TO TGV povddwy TolU &piBuol, & &pfuos 6& elvan 10y+-x,
T& 5¢ x xal y Tpéma v elvon dacéponor povoyrigion ) 0.

11
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Kara ta émtédypara 8% Exwpev T ovornua

x+y =10
{ 10y +x=3(10x+y).

£k TTis AUcews ToU &trofou eUplokopev =8 %s x=1 g ‘ETropéveos 1)

AUais drroppimrreTen, fitor T WPSPANua elven &SUvarTov.

Y') Ado xivnrd dvaywpodv ouyypévuwe éx Tod adrod onp.eiov
xal 8& dméyouv o &v Tod EAdov 12 pérpa piv éav wivnlobv éxi
12° mpds ™hv adthv popdv, 204 pérpa 5¢ &av npog dvtiBétoug
popdg. Iléon elvar # Tayimmg xabevdg ( xivovpévwy dpaddg ) ;

"EoTte x pétpa ) TaxUrns Tol o kal @ 1 ToU B’ kot Sev-
TEPOAETTTOV. MeT&x 128 16 o 8& Siorpéfn 12x . xad T B’ 12y .
1) 8¢ &méoTaois autdy 6 elvan (12x—12y) p. v gxouv THV oy
ki (12x+12¢) u. &&v v &urifetov. Kor& & Emréypora 6&
Exwey TO ovoTnux

12x— 129 = 12 ; x—y= 1
155 - Ty 904 711 70 ioSSiua0n { x+y=17

"Ex Tis AUoews ToUTou eUploxopey x=9 ., y=8 W kad 7 AVois
elvan Bexth.

§’) "Exet mig olvov §%0 molothrwy - Tiig pév o ) ond Tipa-
Tar @ Bpx. viig 8¢ B’, B Spx. Mboag éxdbag mpémer va AdBy &€
éxdotg modTnTog, dave va aynpation xpdpa p dxdbwv TULW-
pevov y Bpx. xat dudv ( ywels xépdog # Lnulav ) ;

"Eotw 6T 8& AdPn x xdBas &k Tiis TPWTNS TOIGTNTOS Kad W
Xty =u
ox+Py=yu

"Ex Tfis Aoews ToUTou eUpiokopev x = (%__7;)"': y= (Yp’:)".

Aepelvnois. “lva Umépyn wla pévn Aboss, mpémer P04
P # . Kai &v elvan B)a, mpémer vék elvan a(y ( B, dore o Tipad 16V
x xai y va elvar Betikad. "Av elvon B ( a, wpémrer vé elven B{y{(«a, Bi&x
Tov aUTdv Adyov. "Av elvan P=a, T& TpdPAnua elven &SUvaTov:
&GAAws Te TOTE Btv SUvaron va yivy Adyos mepl ufyparos:

'Ev yéver S1& v& EmbéyeTan Aoty TO mpdPAnua, mpémer v elven
B)y)a f B(y(wx

& Tiis Seutépas. O& Exwuev TTpogavids TO cUoTnua
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288. Tloublov Aéyer els &Ado: «’Edwv poU Bwons TO fjou TV pfidwv gou,
8 Exw 40 pijda». To &Aho &mavTq : « Ads pov oU & fjuou Tév 1Gikddv oou, Bik
va Eyw 35». Tléoa ufjda Exer kabév ;

289. N& eupebolv Buo &pifpoi, &k Tédv dmolwv & o elvan TprAdolos ToU P’
xal T BrmAdoiov ToU o pelov Té TprrAdoiov Tou P’ vk looUTan i 42.

290. N& eUpebolv Yo &pibuol Torolrol, doTe TO BirmAdoiov ToU TpwTov pelov
16 TprmAdaiov Tol SeuTépou v& looUTon pE 5 xal T BimAdoiov ToU TpcTOU Melov
25 v& looUron pt 16 SexamrevramAdotov ToU BeuTépou.

291. 'O ‘lépav TGV Suparouodv EBwke V& TOU KOTaOKEUAOOUV OTEQAVOV
&rd ypuody Pépous 7 465 ypay. “lva elpn & "Apxibns, pwnlels prres & xpu-
goydos &vrikatéotnoe xpuody 51’ &pyupou, tPUtioe Tév oTépavov es UBwp Kal
Excoev oltos 467 ypau. Tou Pépous Tou. MvwaTtoU Svros &m & Xpuads yaver elg
10 U8wp T& 0,052 kol & &pyupos 0,095 ToU Bdpous Tou, wéoos fito & ¥puods Tou
oTepdvou  kKai méoos & &pyupos ;-

292. AflSer & A efs Tov Bp Bpay. kal Exer & B SimAdoia ToU A. Afer & B els Tov
Au Bpy. xal Exet & A SimAdoia ToU B. TTéoa elyev-ExaoTos E§ &pxfis ;

293. Alo xivnTd &méyovrta o pétpa petafl Twv KivoUvren Opahdds wal &v-
TifTws dvaywpfigavta ouyxpéves. “Otav perd T SevtepéAemTa ouvnvifhnoay
16 v elyev SiaTpéfel B pétpa Teproocdtepa ToU &AAou. TMolas TayximTas elyov ;

294, Ex 8Uo Témwv dmexdvtwv o pétpa dvaywpolv ouyypdvaws SUo kivnTd
kivoUpeva Spcdss. "Av piv kivoUvtan dvmbéTws, ouvavt@vran petd A, dpas, &v
B¢ Tpds THY aUThv gopdv, cuvavtdvron peTd Ay dpas. TMolas TaxiTnTes elxov ;

295. o &vBpes kol yuvaixes EmMjpwoav Ev SAp P Bpy. 'Ex Tdv &vbpdv &
xaoTos EmAnpwoe y Bpay. kad &k TGV yuvaikév dxdotn & Spy. Tléoor fioav ol &w-
Spes kol Tdoan ol yuvadees ; Mepi mepimTwols a=6, p=260, y=50, §=30.

Il. TPOBAHMATA ME TIEPIZZOTEPOYZ TQN AYO AINQITOYZ

§ 137. ') N& edpebfi tpidiiprog dpibusés, tod dmolov o &-
Opotopa TV Yneplwy elvar 21 xal T6 &dpoopa Tav dxpwv Yn-
@lwv Sinhdoiov tod pecalov: &&v &AAGEwpev Td Ymepla TaV
éxatovrddwy xal Sexddwv Tov, & &piBpdg EAartwverar xata 90.

Edv pé x TrapacThowpey 1O ymelov T&v dkatovtddwv, pt y
TV BexdBwv kol pt @ TO TV povdBwv (Evd T& X, Y, @ TpémEl v&
elvan dxéponor Bemikol povoyrigior ), & &piBuds TapioTdveTan  pé
100x + 10y + w kad 6& Exwuev TO ovomnua

x+y+w=21
X+ w=2y
100x+ 10+ w—90 = 100w+ 10x+-co,
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gk Tfis AUoews ToU &trofou elpiokopey x=8, y=7, w=6. *Apa 6 In-
Toupevos dpiBuds elven 876.

B’) “O A xai 6 B pali épyaldpevor tedervouy &v Epyov elg
S Huépag, 6 A xai 6 T eig 6 fpépag, 6 8¢ B xai I' eig 5,5 Huépas.
Eig néoag Huépag nabeig pévog v A, B, T’ §Hvartar va éxteréoy
To épyov ;

Iepropiopds. O {nToUpevol Tpémer v elvon BeTixoi.

Avas. "EoTwoav x,y,w ol {nTolpevor &p1fuoi. ‘O A els piav
fuépav B ékTedéon TO —i— ToU €pyov, 6 B Td % kai 6 I 1o %
"Apa of A xad B els piav fipépav ékTeAoUv TO %—!— \PLTOCI Epyou kai
aUTo elven foov pe _:I_T auTtoU. AT &poU els 5 fuépas éxTeAoUv TO

Epyov, &ls piav flpépav ékTedolv o ;— ToU Epyou. "QoTe Eyouev

x (7] o
‘Ouoicws Epyaldpevor evpioxouey 16 olornua :
tiei-g
b 1)
Tei-g

TMpooBéTovTes Tds dvewTépw Efl0doels KaTd péAn ko Sicipoiv-

'mﬁ&WMM&Mdmmm%+$+%=@.

660
"Apoupolvtes &’ alTfis TV TpdTv TV (1) eUpioxopev
1 _ % . _660 ., 23
:—660 Apdm---@-—-]j-a—g--

‘Ouolws evploxopey @ = 9% kad x = 10 -2_?
HeoPrfpara,

‘Ounds mpdTn. 296. Tpeis &vfpwor elxov moody T YprudTwy EkaoTos
xai cuvEpwVTIoaY KaTd oRlpdy vé BimAacidor kabels T& yprpaTa TGV BUo EAAwY.
Eis 10 Téhos elpéfn Eaoros ui 1600 Spx. Ti woodv elyev &xaoTos Kar’ GpX&s ;
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297. Tpeis &vBpotrol fydpacav KTk &vti 64 000 Spy. ‘O TpdTos B& 7-

&Uvaro v& TAnphan SAdkAnpov T Togdv, &v & BeUTepos ToU EBWSE T %

Ty dowv elyev. ‘O BelTepos B fBUvarTo v& TAnpdhon TO Togov, &v & TpiTOS

= o8 o ; ; ST . =iy .
Tou £518e T& 5 TO 1Bikédy Tou. ‘O TpiTos Bid va TAnpwoT), ToU EAAEITE TO

4 P g AL S :
fluou T@dv dowv elxev & TpdTos kal T& 1g TV Sowv elyev & BeUtepos. Tlooa
elXev ExaOTOS ;

298. Tpels yuvaikes TwAouv avyd. *Edv fi mpaTn E815¢ 1O %— kai fj TpiTn TO

16 i8kédy Tns s THy SeuTtépav, B eixov kal ol Tpels TOv aUToV &piBucy au-

5|~‘

yév. Eqv kal al Tpels 8§ &pxfis elxov 360 alyd, wéoa elxev &kaoTn ;

299. N& eUpedij Tpiyrigios dpibuds, ToU &molov T6 &bporoua TV ynoiwv
ver 17, 10 ynolov Tdv ExaTovtdbwy elven SimAdoiov ToU yneiou TdY pwovadwy,
xoi Srav doopedij & aUtol & 396 eUpiovopev Tov dpiBudv TOV TrpokUTITOVT
51” tvadhayfis TV yneiwy Tou. Tlolos elvan & &piduds ;

300. N& eUpeBouv Tpels &piBpol TotoUror doTe & Tp&dTos kal TO fAriddpoiopa
TV BUo &AAwv v elven 120, & 8¢ Belrtepos xad To Sékarrov mépTrTOY THS Siapopds
ToU TpiTou &md Tol TpdrTou vé looUTan pi 62, To Bt &fpotoa TV TPIGY vé looU-
Ten p¢ 190.

‘Opds SevTépa (Adpopa). 301. “Exer Tis xepdhciov 54 000 Bpy. xei
65 000 py., Aaupéve 8¢ kot Evos Tékov 3 840 Bpy. xai & Tdv Blo. "Eqw T pd-
Tov trokileto Tpds TO Emitékiov Tol Bevtépou kal dvmioTpogws, B& EAdpBave
55 Bpy. TepioooTépas s Tokov fi mpiv. Tlefa T& EmiTdwia ;

302. Toody 8100 Bpy. v& porpacti els Tpia Tpdowma, doTe T& pepldia Tév
piv o kal P’ v elvan 2: 3, Tév 8t B’ kal y' 3: 4. Tlola & pepidiex ;

303. *Ayopdder Tis BUo idn Upaoudrwy, ik TOU v TPGOTOU 5 p. &k B¢ ToU
Beutépou 6 w. &vtl 1220 Spy. *Emeidn & Eumopos tviAAafe & BUo £ldn, Enuice-
#n & &yopaoths 20 Bpy. Téoov EmpdTo TO péTpov xabevds eldous ;

304. Ao Buvéuers tvepyouoan émi ToU alrroU onusiou dpoppdress pév Eyouv
ouvioTauévny 16 kg, dvrippdtas ¢ 2kg. TTéon elven ) Evraots kademds TolTwy ;

305. ‘O A Aéyer els Tov B : 86 pou 10 & Tédv pfAwv gou kal 8& Exeo 1,5 Tév
181xé&y gou. ‘O B dmavrd : 5és pou 10 ik TV IBikédy cou, Sic va Exw TETpaTAGOIA
Tév 181k&dv oou. Tléoa elyev & kobels ;

‘Ouds Tpitn (Kwhoews). 306. *Ex BUc onueiwv dmexdvrwv 1500 u.
&vaywpolv auyypdvws BUo KimTa dpoids kol &vmbéTws xivoUpeva. “Otav ouv-

nvThdnoav T& TpdTov elye Siatpéfer 300 . TeprooéTepov ToU &AAov. Tlolos elven
4 Adyos TEV TaXUTHTWY Twv ;

307. *Amo BUo TéTrCOV d-rrsxévrmv 5 p &vaywpouv SUo KIvNTA Kai ouvavT@v-
Ton perd T,5. "Edv pdv nUEdveto 1) TayUTng ToU TrpdTou Katd A%, f 8¢ ToU Seu-
Tépou HAaTTOVETO KaTd A%, B& ouvnyTdvTo peTd T,8. Tlolan elvan al ToyUTn-
Tes auT@v ; N yivn Siepetvnots.
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308. "Amo T@v dxpwv Téfou kikAou 459 kwoUvtan &' adTol Blo kimTa
GvmbiTws xal ouvavt@vrar petd 35. 'Edv kvolvtan Tpds THy ety popav ouv-
avt@vTal peta 58. Tléowv popddv Téfov Siavier kébe kwnrodv es 15 ;

‘Opds tetdprn. 309. N& eUpedf) Siyrfipros &piBuds, Tol dmofou 16 -
giov T&V BexdBwv elvon BUo TpiTa TOU TGV povdBwv. "Av ypagoiv T yneia ab-
ToU kat &vrioTpopov T&Ew, TpokUTTel &piBuds katd 18 peycAUTepds Tou.

310. N& ebpebf) Tpipmipios &piBuds mepieydpevos peTaly 400 kal 500, dore
70 &Bporopa TéY yneiwv v elven 9. "Av dvrioTpagi] f) T&Eis Tév ynelwv Tou,
TpokUTrTEl dp1Bpds foos pé Tprékovta #§ TeooapakooTd EPSopa ToU &piBuoi.

311. N& ebpebij Tpiymipios &pifuds, ToU dmrolou To wiv wnelov Té&v dxarrou-
TéBoov elvar 16 TpiTov ToU &fpofouaros TGV BUo EAAwY, TO Bt THV SexéBwv elvar
76 flmiou Tou dbpoiduaTos TGV BUo &AAwv. "Av ypagolv T& ynela Tou korr’ &vi-
oTpogov T&Ew, TpoxUTrTel &piBuds kark 198 peyoUTepos alrrol.

312. ’E&v mrapeuPéhopey petafy ToU ynelou TGV povdBwy kai Sexddeoy
Swyngiou &p1Buol 1o 4, TO &Bporopa TéY Slo &pBpdiv elver 604. *Edv Biapéowpev
TOv Belrtepov dpiBudv Bidr ToU mpTou, eUplowopev TmAikov 9 kal UméAoimov 34
N& ebpebf) & &pifpds.

MNeplAnyig nepieyopévwv Kepahalou IV.

‘Opiopdg ovothpatog éElowaewy (oUvolov BUo f mepicooTé-
pwv E§lowoewy, Tds dtrofas EmaAneliouv al alrred Tiped TEV &y veo-
oTwY).

‘Opropdg Tijg Adeewg ovuoThuaTos Efiocoewy.

‘Opropdg looduvdpwy ovemquatwy (&v T&oa of AUces oi-
oubfiTroTe E§ airr@dv elven Avoels kai TV &Awv ouoTnudTwv. ).

"IS1é6tTeg TdV ouoTpdTwy.

A =B. A1 = Bl Ag = Bg

lov T& ovothuara m.x. A=B, A,=B,; A+A:=B,}+B,

elvan {oodUvapa.

2ov Ta ovotuara ..
A(x,y,w) = B(x,y,0), x= o(y,w), Mxy,w) = Adx,y,w)
A[ cp(q),m,),\p,co] 7 B[ ‘P(Wlm):w:c"]l X= 'P(‘-P.W):
I [o(y,w)y,w]=A[ ?(y,w), y,]
eivan iooSUvapa.
‘Optopdg Babpol ouvotipatog EEodhoewy (&5 Tpds ToUs
&y VvWaOTOUS TOU ).
AUois ouoTtiuatos BUo Eiocoewov pé Slo &yvaoTous o Pa-
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OuolU ( péBodos &rraoipfis Bid TV &vTiBéTwY OUVTEAECTAOV &y V-
oTtov, 81’ dvTiKaTaoT&oEWws, S1& OUYKpigews ).

: ~ : ax+Py=y
Aiepeuvnois ToU ou [
peuvnoais CRROTON, 1 orel f e
= YBi—YiP
» . T B
Av ap,—a;p 5= 0 pia AVoig L oy oy
ap—o,p

*Av op;—a;p=0 1O oclotnua elvan f) &Buvatov f| &dpioTov.

Ti évvoobpev dtav Aéywpev « dnaleipopev éva dyvwaotov
m.y. peraEd Svo éElowaoewv n.

‘Oplopdg Tig mapapétpov pidg EElowoews, XPNOILOTIOINTIS
aUtiis Sik TV Siepelvnow Efiooews | ovoThuaTos EfiocoEwy.

Tpapuel Adolg ovetipatog SVo mpwrofabpiwy éElowoewy
peé 800 &yvdatoug ( kaTaokeun T@V TapioTavoutvey eifady Kal
Topt oUTdV. )

Avog ocvetiparog pet THv wébodov Tob Bézout.

Avoig ovetipatog p EElcwoewy mpwTov Pabuolb pé p dyvad-
otoug. AUols ovotnuéTwy o Pabpol pé TexvaopaTa.
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KE®AAAION V
A’. IIEPI TQN PIZON EXETIKQN APIOMOQN

§ 138. KaoUpev Sevtépay, Tplmy,...., vioothy (§} vicoTtiig td-
Bewg ) pilav Sobévros &p1Bpol, Tov &piBudy, & Smroios UyoUpevos
els v Sevrépav, TpiTny,....., viooTy SUvapiv 8ier Tdv Sobévra.

Tiv Beurépav*, Tpitny,...., viooThv pilav évds &moAlirou &pif-

3 v

HoU Tr.X. ToU o oupBoAifopev pt Va, Va,...., Vo kod elvon xorrd Tov

i £ 57 g i

TS oUpBodov V Aéyetan pilindy, fi U’ orrd ToodTns Bréppl-
Cog moadng, & B¢ &pibuds, & émoios deikvie v T&Ev s pilng
Tiis Umoppifou ToodTnTos, AdyeTon Seixtg Tijg pilng. OUrws &ls

™V TapdoTacwv ¥ a Uméppilos ToooTns elvar TO o kod Befkrns & v.
Eis v Tetporywvikv pifav évvoeiton Selkrns & 2.
Pila Tis Adyeron dpriag A mepLTTig TdEewg, &v & BelkTns av-

5 3
Tiis elven &piBuds &prios # meprTTés. OUrws o pilaa Vo, Vo elvan Té-
6 8
Eecos weprTTRS, of & Vo, Vo, V& elvan T&§ews &pTias.
1. IAIOTHTEZ TQN PIZON

§ 139. *AmoBeikviopev TpdTov THY €€fis PonBnTikfv wpdTaov.

"Av al piootal Suvdpelg Svo dpocfpwy dpBpdv elvar toar,
oi &piBpol elvar ioor.

* 'O Rafacllo Rombelli 1o 1572 s 7o BipAiov Tou « Algebra» #ape
xpfiow 1év | o, — J=a.
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Aidm, &v Ty, elvoa o¥ = P¥, &mou p elvan dréponos kai BeTikog
ki o, P dudanuol, Bk Exwuev ot Pr =1, f
(—%)p= 1, &pa L =1, &gol 2 elven BeTikds, kai CUVETIGS o = P.

§ 140. o') IMag Betuxdg GpiBpdg Exer Vo pev pllag dpriag
tdEews &vriBétoug, piav 8¢ mepirtiig TdEewg ( OeTuciv ).

Midm &’ Evds ptv BeTikds | dpunTirds &p1Bpos Unyoupevos Els
&priay SUvapy 5ide E§oryduevov Betikdv &pibud, Evd &9’ ETépou
udvov BeTikds &piBuds Upoluevos els meprTTHV SUvapv 5i8e1 &Earyo-
pevov Bemikdv &piBudv.

Ex Tév BUo pildv wmds &ptias TéEews GeTikolU &pitpod, 1 -
Tikf| oupBolileTan kor& ouvbrikny pé TO olkelov Pilikdv &veu Tpo-
ofjuoy, 1) 8¢ &pvnTicy wt T aUTd Plikdv Exov &ploTEPX TO TPO-
onuov — OUrw, &v o elven BeTikds &pifuds, 16 oupPoiov Va on-
padver : f BeTiky) TeTpaywvikh Plla ToU a. *H &pynmikh TeTporywviki
pila ToU o ouuPoMleTan pé Td — Vo

B’) g dpvnrindg dpiBpdg Exer puévov plav pilav meprrtijg
tdEewg, dpvnTunhy, oddeplav 8¢ &priag TdEews.

Aém pévov &pvnTikds &piBuds Uyolpevos el TepITTRV BUvauy
Bi8e1 foryduevov &pvnmikdv &piBudv. €vd oUBels & TAV yvwoTév
&p1Bucoy ( Bemikds f) &pimTikds ) UnpolUpevos els SUvapv &pTiav 5idet
EEaryduevov &pvmTikdy &piBudv.

3

"Eotw .. f V=8. Almh elvan —2, Sidm elven (—2)°= (=2)(-2)
3
(=2) =-8. Tlopampolper Spoxs dm elvea Y8 =2, Bibm eva
3 3

23—2.2.2=8. ‘Emopéveos Exopev Y—8=—V8.

‘H elpears Tis kuPixfis pilns &piBuol Ednuoupyfifn kard T& péox Tis Sns
tkorrovTeeTnpiBos . X. kupiws &wd Ty &valfTnow Tis AUoews ToU poPAfjpaTos
Tou SimAcoiaopol Tou kUPou, TO &toiov KaAsiTal cAﬁ?\;ov TpoPAN U », SnAa-

54 Tiis eVpboeas ToU X, GoTe v& even X®= 2a® § x =« }'2 xal To¥ TpoPAfua-
Tos Tiis TpiyoToufigEws wds olaobiimoTe ywvias. Té mwpoPAfijuaTa aUTtd  kaboxs
kal TO ToU TeTpaywviopol ToU kinkhou, drmrnoyéAncav Sxi Hévov Tous pabnua-
TikoUs THis Todands Emoyiis, dAAG kal Tobs TéTE popgwpévous kikApus, i mAéov
8t Kol Braofious padnuaTikols SAwv TGV Tponyuévey, Xwpdv. "AmeBelyin &m
& TpoPAfiuaTa atrrd Siv elven Suvertdv v AuBoUv i poBnuerrnciv dxpipeiav kal
udhioTa pévov pi THY YXpnoipoToinov T@V kuples yewpeTpkdY dpydvwy, TolU
xavévos kal ToUu BiaPriTou.
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"Ex ToUTtou kai &AAwv Ouolwy mapaderypdrwy ouvdyouey Ti:
‘H plfa meprrriig TdEews dpvntinod &piBp.od, elvar apvnTinn
xal &rodvrtwg lon pé Thv pilav tig adriig TéEewe Tob dvricrtol-
Xov &moAvTtou Gpibpol.
'Aoxfoerg

313. Aeifare &1t maoa pila Tiis 1 elvar +1 f —1. Avarri ; Moa pifa Tou 0
elven 0. Awai ;

3
314. Edpete T& tforydpeva tav V9, V36, Y £125, [T 64.

3
315. Edpere & 3-V4, a+Va?, at|p.
316. 'H lodns Va?=a méTe elvan dwpiBtis ; Al ;

317. *H lodmns ¥ (o®)* = a? elvan dxpiPiys kal Siari ;
318. o') Evpete 1o EEaryduevov [4+ ;1—64-;—7 - 1?235
‘Ouolas <4: B Vit VE—NT6 _y') V-V, &) [ @By
¢) Vxtyt,  ot) Vﬁﬁﬁ. &) ViBs—V6d, n) G+V2)3-V2), #) Vi
§ 141. "Iva pila dmoddrou &piBuod HYwOf eic Sdvapiy,
Gpxel v& OYwbf #) Ondppilog moobmg elg Thv Svvauy TadTyy.
Aéyouev BnAndi &mi elvan (;o_r)p = f&. (1) Adm &v T&s Tapa-

OTaoEls aUTdrs Undowpe els T 1 SUvaquy, eUpiokouev tlayopeva foa,
&pa xai ol &piBuol alrroi (s dudomnuor ) elvan ool Tpdypat elvan

W oo u P u
[y ==l =« xai (Var yrmoe.

Ilagarijgnas. "H dvwrépw 1816 Bév dAnbevet &v mpdkerton
61 Ty &pvnmikiv pifav &kdoTns &prias Téfews BeTikoU &piBuod.
Aiom TéTE, &v Upbi] f pila ol els &priav Slvouy yivetan Be-
TikOs &piBuds, Evd &v Uypbij udvov TO Umrdppilov els alrhv THY
Suvauv, péver &pioTepd TolU pirlikol T Trpdomuov — kad Exouev &pvn-
TikOV &roTéAsopa.

Karwrépw mhv dnéppifov moobmta B& Gnobétwpev Betuchv,
& Tdv dbo 8¢ plldv éxdog dptiag TdEews Betiod &piBuod O
Oewpobpev pévov thy Betuchv.
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§ 142. "Av elg tov Seixmnv Tig pilng xal Tov éxBémy Tijg
Suvéapewg droppilov moabtmrog ( BeTixilg ) Lmbpyy xoLvdg Tapd-
ywv, Suvdpeba va Tov napuleitlawpev

3.2

Ty elven Vo2 — 1ch5 &v a)0. Adm UnyoUvTes T& péAn Tijs i0d-

TnTos auTiis els THY 3 2 SUvav eUplokopev Toa Eforydueva, &pa kad of

&pibpol oru'rm ¢ Suédonuor elven oo, ﬂp&yucrn Eyouev (Vu“)“

=082 kol (Va5)3-1=(a§')’=ot"’ ‘Ouoles Eyopev chPP= (\/GF' Y=d
Kal &vrioTpodgeus :

Avvépeba va moddamAacidowpey Tov deixmv g pllng
xal Tov &xBétnv Tiig Vmoppilov mooétnrog ( BeTixilg ) éml Tov
adtov apbudv.

‘H &méddabis Tis i816mTos alrriis yiveran, Smexs kad TR Trpon-
youuévns.

§ 143. "Av eig ™)v Ondppilov mapdoTtacly Omdpyy Taphywy
Betixdg pé éxBétny Sraiperdv Sid Tob Seixtov THg pllng, 50-
vatar va EEayBf) odrog &xtdg Tob pilixol, &pol & éxbétng i~
apedfj Si1a Tod Seixrtov.

B | S B, +r 5
M.x. elvan Vot p=a.Y P &va)0.A16T tyopev (Vo B)¥ = -p xad
13 e
(aVB )*=ct (VP )'=a"p. Kai &vmoTpopes :

Hapdywv Tig Betindg éxtdg Tob pilixod Svvartar va eloaydi
évtdg adrod, dv Vhwbi elg Thv Sdvapy Thv dpfopévny dnd Tod
Selxtov THg pllng.

M. x. elven 3.V2 =V3’-2=V18. a-Vﬂ=Vcr“'ﬂ kad 1 &mwodeakis
yiveton duoics, s &veoTépe.

"Aocxnotg
319. ‘AmhoromijoaTe Tds Kk&Twh TapaoTaoES @
e R BN, WL
o) Vof, Vof, Vo, Vaiv, V5%, V4.
3 om v Akl
) Vo, V&m, [y, Yodvi2.
3 9 5
y) Véas, Y1254, | 132%
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5°) V(G’—20£5+ B9, V(a*+4ap+4p%)%, ¥ (4o™+200p+25p2)".

€) V(qa+3azp+ 3P pY)e, V (8a®+-12a?B+ 6ap 2+ B3)5. :
or) 7:¥7, 1: V11, a:Ve (a4B): VatB, (o—1): Vanl.

§ 144. Awd va EBaydywpev Ty pilav dAAng pilng mocéTnTég
Tivog BeTixilg, dpxel va moAdamAacidowpev Todg Seixtag THOV
pldv xai va &tpﬁowp.ev w¢ Uméppilov moobTnTA THY ABTAY.

M.y €lvaa VVG—VG Awdm &v al Blo avTal TapaoTdoeis

UywBolv els Tv 43 SUvequy, 5i8ouv ioa £farydpeva, Gpa kai-ai TTapa-
oTdoels oUTal (@ TaploTavoucar &pifuols dpooTpous ) glvaa i-
oar. Tp&yuort Eyouev :

4 4

O N e 43
(Vva) -(Vo® ) -0 == e Gars=«
§ 145. Pilag Betixiv apiBuiv pé Sragpdpoug Selxtag Suvd-

peba v& tpédwpev eig dAhag loag mpdg adtag mé Tov adTdv
Seintnv.

3 4
"EoTtwoav .x. ai pifa VoV B, V y émou q, B, v, BeTikol. 'Emeidn
TO EK.TT. TGV SekT&Y 2, 3,4 T&V p1gdv elvan & 12, &v Tous tkbéTas TV
Urroppileov kai Tous BeikTas TG pi{@v ToAAaTTAXCIdCWHEY KT OEIp&Y

tmi 6, 4, 3, &vti TGOV SobévTwy AauPdvopey T& ioa Twv avTioTolY WS
1% S
Voo, VBY, Vv~
"Ev yével, ) Tporn pilikév els &AAa Exovta TOV alrmov Sefknv
yiveran koo kad 1) TpoTn) TGV ETepwviucy KAaoudTwY &5 dpcovupa.
Y

n KV uv o

I'Tx & Va xai VP Tpémovran els & V&' kai VB. Ta Va

Wp_ wvp  mvp
Vﬁ V Y Tptmovton s T& ¥V ar, VB Y ¥ kok.

§ 146. To ywépevov §j 16 mmhixov pildv Berixdv dplOpidv
pe Tov adtov Seixmny loobrar ue pifav Tod ywopévou i Tod -
Aixov Tév Omoppilwy mocoTTwy xal pé Selumv Tdv TéHV ma-
paydvrwy,

lJ

m.x. ]7?1- ;E ]7 = VaBy. AdTi, &v of (dudonuor) oviTad Tra-
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pacTdoes Uywholv s TV W Buvamw, Bidouv Eforydpeva ioa.

WM B W woow
MpdypaTi EXopey VeV BVy) = (V) (V) (Vy ) '=a-By.
B W,
kai (VoBry )" =a-B-y. “Ouoics Exouev l‘/loT: \;E = {-“- = ug—,
Ve

A B¢ &moBeifis yiveton dpofws. Kard Tolta Exouev :
Y2-V3.V5=V30, V32:V2=V322=Vi6=4
§ 147. o) "Edv BéAcopev v eUpoopev TO yivopevov fi TO TrmAi-
kov pilIkGY ExovTwv Slapdpous Selktas kad BeTikd 1 &mdAuTa UTdp-
pila, Tpémopey auUTd els &AAa fox Twv, EXovTa TOV ooy Sefkrnv
ki &rohouBus Epapudlopey THy dvewTépw iBidTnTa. Oftw 6 &-

YWHEV TY.
12 12 12

4 3 3 5, i B 6
V5.VZ =V5V2i=V5%2%, V20°: V5=V204: V5=V 20¢ 5%

‘H 2aywyh Tis pilns KA&ouaTos qudyetan els TV Earywynv
s pilns dxepaias TapaoTaoews v yével, &v Tous Spous ToU KAdopa-
Tos ToAAaTTAaCIdowpEY ETri KaTGAANAoY &piBudy, @WoTE O Trapovo-
paoThs v& Exn Umdppilov ToodTnTa SUvamv pe éxBeTnv TOV BeikTnv

tiis pilns. OUtes Exopev T.X.
4 4 i e e

Mevikéds, &v & TAPOVOHUAOTNS KAQOUOTIKAS TP TATEWS XN
p1likodv, oA amAaoidlovtes Tous Spous aUThis Eémi kaTaAAnAov
map&oTaoty, duvdpeda V& WETOTPEYWUEY TRV Sobeicav els &GAANY
u¢ TapovopaoThv &vev pilikol. TLy. &v Excopev v ToapdoTaciv
ur_-i-?,llﬁ kol TroAATTAGoIdowpEy Tous Spous auThis &t Thv euvluyd
napdeTAcLY TS u+V§, fiTol &mi TNV a——VE, (&v® VUmoTifeTon
a—V B #0), ebpiokouey

y __ y@¥B) v (V)
a+Vp  (atVP)(a—VP) a2—p

'AoxfoeELg

320. N& &mhomromfouv af kdtwh mTapacTacers :
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o) V5443V 24-)6, B) V45a® + Ji24a® — ) 3202,

145 12258 1213
[ E R VI K-

321. Els Tas xa&rwbh mapaoTdoes & pd ToU pihikol Topdywy va eloaysd
waTaAAfAws vTds alrol.

a) xfx-1, p’) 3715, y)uva, 5)2\/2, £ 419

322. N& Tpamolv ol k&Twh pifan els loobuvdpous airév txoloas EAdyioTov

xovdy Belkrny :
12

3. Bt ap e
«) 1o Va, Ya 5)1«:. 1«. Vy. Y)I'a. 1B, Vy-
323. N& yivn &mAomoinais 1@y piiév.
4 6 = el 2u
o) Ves, p) Va8,  y) V64, &) Vaw.
324. Né& eUpeBolv T& ywéusvc:
oD AR 3 340 4 O
a) V5-y20 p9) V4 VY2, ¥ 15-730, &) Ja-Ya
3 4 3 3
o fw\[¥, o 1l o 157
325. Né& elpeBouv T& TrnAiKa :
o . T T i A . S
«) ¥24:72, p) ¥7000: V875, y) Vx*Vx, &) V6at: | 2.
3 3
326. N& evpedfy 16: o) (Va+VB-Vy): B) (2Vx+8/x2)-¥x
3 4 4
Y) Wa+Va-Va)-Va.
327. T& xérwh kAdopara v& Tpaouv els loobivapa almddv pé pnTOoUS TR~
povopaoTds. _
. 3 143 R | 412 % —Yipaesy
a) 75— B — &) e £ e
V2 3 il A I
. o

2. AYNAMEIE ME EKOETAX KAAXMATIKOYZ

1
§ 148. "Eorw é&m Eyouev TOV a2, &mou TO « TaploTdvel &-
1

P8Oy Tivar Bemicdv. ‘Opifopey ém 10 o ? Tapiotéver THY OeTikiv
1
TeTpayovikiy pilav 100 o, fitor Bétouey a 2=V aq, e (Va)?
132
==a, &pa (ﬂ_f.) =a.
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KaTtd ToUTa :

R i
47=V4=2, 92=V9=3.
1
"Av 5087 TO av, tvd elven v) 0 xal dxéponos, Spilopev STi
1 v
o v =Va, UmobéTovTes Suws a )0 &tav & v elven &pTios, &te Exouev
Ty VEEAY i v
(cx “) =(\[ a) =a, &pax (cx ") =a.
i3
“Av. Eywpey TO o ¥, #vd elvon p o kal v dxépanor kad BeTikof, 6¢-
_[J._ v . 'E, v
Topev @ Y=Y a¥, Umobétovres a) 0 &v v &prios, STe Exouev (a ") -
v o v L v
=(Vo:*‘ ) =a*, fjToL : (u ") =ak.
’EE &\Aou TaparnpoUpey ST TO
1 1

kS o 2 » _1 _l B o v_ vV \H
av=a V—a ¥ Aav=(")" =(c:"). fiTol a"=\[u“=(\[u).
‘H Tehevtada ioémns loyxUe &veu meplopiopol, émeidn Bewpol-
uev & Tév Blo pildy Ekdomms &prios Téews pévov ThHY BeTikrv.
3

Otrreos Egopev 100 2=Y100*=Y 1 000 000=1000.

Ex Tév &vwotépw OBnyoupsvor SiSopev Tov Efis Spiouov TS
Buvduews oxeTikoU &piBpol ud tfEnv BeTikdv KAGoua.

‘H Suvapig &piBpod ué &xBémv xAdopa Exov Spovg dxepaioug
xai Betixode mapiataver i thy pllav Thv Exovcav Selxmv Tov
napovopacThy Tob xAdopartog xal brdppilov Tov dp1Opdv pé éxbé-
v Tov &piBunThy Tod xAdopatog i Thv Sdvapiy pé Baow THv
pilav Tob &pBpold Thv Exovoav Selxtnv Tév TapovopacThV Tol
xAdopatog xai pé éxbémy Tov dpibunthv adrol.

)
§ 149. "Av & &bémng Tiis o dvmikerraoTadi p¢ Tov looduva-
pov TOU t—ﬁ 1ol p TrapioTavovTos &pifudy dxépatov kol BeTikéy, elvan
5t &mi mAfov kal & a feTikds, O& Eyoeopev

aowe i il .
a V=a'P, Biém elvan o Y=\ a* (§ 148)
wove
& ked avP=Y are (§ 148)

=\VI&T (§ 142).
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‘H iodtns oalmh OSuws Btv &Anfelar &v o (0. Olrw . X

1 2 1 < 3 2

(—2)3 5= (=2) 5, ®ém (=2) 3= V2=—V2(0, v (-2) 6=
6

6
=V(=2y=V4)o.

Kb’ Suotov Tpdtrov Suvdpeda var Seifwpev kad &AAas iS16TnTas
TéV p1{6dv, kaboxs kal v& Tpéyeuev pilas els &AAas éxoUoas TOV aUToV
Belktny, UtroBéTovTtes Suws THY P&ov a BeTikfy Trpds &moguynv
XovBpoEIBdY opoaApdTwY.

1

§ 150. o) "Eorw ST BéAopev va dpiowpey T o 2. Aeyduevol
ToUTo s SUvauty ToU a kal UroBétovTes &1 1y 1814 ToU yivouévou
TGV Buvdpewy ToU alrrol &piBuol loyUer xad &tav of &béran elvan
BeTikol 7 &pvnTikol KAaouoTikol &pifuoi, Eyouev

1 1 11
& Zom Twia 20 Z=q0=1.
1 1
AicapouvTes T& foa wéAn THis lodmTos a - 2 =1 Bk ToU

1 1 1 1

a?, eUpiokopey o 2 = , fitot a2 = ——. “Opolcs eVploko-

LS
Va

pEV « =~—1-=v1 (8mou 1O v elvan BeTikds kai Sépanios &pi-

' Va

u

v

Buds ). Kad yevikéds o =Lu;v1— (&v T& u kai v elven Betixol
: av Voo
kad duépanor apibpol Sidgopor ToU 0 ). *Hror :

‘H 80vapig &piBpob ( #0) pe éxbétny Sobéy GpvNTIROV KAG~
opa maploTéver xAdopa €xov dpBunThv pév Thv povada mapove-
paoThy 8¢ Thy Sbvapy Tob adrod dpibpod Exoveav ExBémnv Tov
dvtiBetov tol S0Bévroc.

Ofrw Tr.x. Exouev
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'AoxfoeELg
3 41 - o 1
328. Ti enpaivel a') « 2; ) « 2; Y) « fg; 8) 32 : ]2;
1 b 1
329. EdpeTe Tt @ o) (3_2_ 3 ) . (3+2 3 ), B')(c+ﬂ—‘2‘) -(c:—ﬂ—%),
2

P T SR S B S
Y)(z 2+3 2)'(2 2_3 2)r 5')(22 +32+1 s
B0 L2 L 1=
) oOB.ol 4o 02, o) x%:x 3 x Yam 5, q) ab? o 08
4 1
") q—llﬂ: 01'2. ") 8 5.4 5
EAL 2\ 3 - s S S
330. ‘Opolws T&: a’) (a 2 )4 ’ B')(u3 ( 4 )r Y) (0! 6 ) 3 )-G :
1 1 1 1 1 1 1 1
g PO . —24 =55 3L 4z 34 4
§)25 2:16 %,¢)49 2.9 %, o) 4 2.5 3,256 4.256 2
o I
36 24169 2 T
) T o1 ) == 1
53 _—4g —35 25
M 144 —64

331. N& Tpamolv ol kérwb TapaoTdoes els looBuvapous Twv pt prToUs
TQPOVOUTTTAS.

H= V@; gy & VB+ ﬁ_V?’ =2, ¥ Vatp+ Vap
x-Vy a+V'B V9 —Vxy? VotB—V P
4)5-20 5Y2 .., 8Yi2z =12y 6 6
E') = ———— OT ) ——F/——1? C) e e ———— Tl) —
%V—lﬁ_—ﬁv _;“ 1+ 2 4} 3 1+§ 2

3. IIEPI THE PIZHEZ MONQNYMOQN

§ 151. Mvwpilopev &m, Bix v Iywbfj ywopevoy TapoydvTwy
el SUvaulv Tive, &pKel v Oywbi] ExaoTos TGV TTapoydvTwy Els
Thv SUvouy  TaUTNY kad v& TroMamAcoiacfolv T& Efarydueva.
Kord Toirre, &meadf) 1O TETpdywvov povevipou Tivds euplokeTal,
&v SimAacidowpey Tous ékbéTas TGV TPy OVTWY anrtol, EmeTon &1 :

Al v& ebpwpev THY TETPAYWVIXAY piGav dxepaiov TIvog po-
vwvbpou dpxel va Sapéowpev toVg éxbétag TOV TAPAYSVTWY
adtod Sud Tob 2.

1
Otrress Eyouev 25a0pry =252 (o)
*‘Opolas - {T6a%Bi= 40p?

1

1
@7 (7 =SBy’

N
2
12
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Ko®” Spotov Tpémov &§&yeton xad 1) TeTporycovik pila kAG-
ouaTikoU poveowipoy, &dm 2o f pila txdoTou TGV Spwv clrrol.

v%'w _ 3By?

OUtw .. Exouev 165%+ 45ez

"Edv mapdyovtés Tivos Bév 2E&ynTon 7 TETpaywuikn pila &-
KpIBSs (SnAadt|, &v 6 &kbéTns Tou Btv BicupfiTon 81 TolU 2), doprjvopev
&’ aTo¥ onueloupbvny THY TpEEv A, Ew elvan SuvarTdy, &vaAlopsv
UtV Els TapdryovTas, MoTe v EE&ynTan A pilaTou ToUAdy10TOV Evds.

Obres m.x. Exouev |/24a?pey =]/4.6.02.p%p.y =20} 6Py.

'AocxfoelLg
332. N& eUpedii # Tetparywovikiy pila v £6s HoveviGy :
o) Ghotyrps, B) g Py, vy B, &) e Y,
Dgary,  emab, gl
333. N& ebpedij ) wuPicny pila Tév &6 poveowdpwy :
@) 8By, p)  edatprys, Vit ok, 5) S

B’ IIEPI OPIQN

§ 152. ‘Opiopés. o') MéyeBos A ToooTNs AéyeTan peToPAn-
™ Wev, &v AapPdvn Siagpdpous Tiuds, otaBepa 8¢, &v pévy duerd-
PAnTos, tvd &AAan, petd TGV Smolwv ouvsieten peTaBdAAovTan.
TLx. 1 dacris &vds xUKhou, TO &Bpoiopa TGV Y@V TPy oy Tivds
elvan oToBepad ToodTnTES, &v®d TO upfikos TéEou KUKAou 1 1 &éix
évds  dutropelparos ¢€apTdTon dvmieTolyws &mwd v dxriva ToU
KUKAoU fi &md Thy Tiphv s povdados oo,

B’) Aéyopev, 871 mooétne Tic petaPAnt) AapPdavovoa Erer-
pov mAijfog Tiudv Exer Bplov # Teiver elg moodéTNTA TIva oTabe-
pav, éav al Tipal g petaPintig dnd Tiveg xai ég’ EEfg dmos-
Twg Bewpodpevar, Siapépovary éxdoty Tis otabepdc xartd mo-
oémta, Scov Bédopev pixpdv.

"Edv oupBadvn Tolmo, | orefepd ot ToooTns Aéyetan Spiov
TS wetaBAnTii.
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Iapadelypata : lov. “Ymobétopev, &Ti &v kivnTdv M, KivoUpevov
i THs eVfeios AB (oy. 15) &vaywpel &k ToU A BieuBuvduevov rpods
16 B kai Siaypdoet els 15 16 fjmov Tis AB, ¢Bdver 8t els TO on-
peiov M’ kelpevov eis TO péoov Tiis AB.

A B8
o M M’ M M
b3 0y

Kivoupevov duoiws @B&ver petd 1° dwdun els 10 M" péoov T
M'B’, petd 1° @bdver els 16 péoov M™ Tiis M/B kal Tpoywpel Spofws.
Elven gavepdy, 811 T KivnyTéy, Tpoxwpolv oltw mpds T6 B, TAnoi&-
ler onirrd Binvexéds, AN’ oudémoTe B&ver els 7O B. *H &mooTaois ToU
onuelou A &md TS wivoUpevov omnueiov elvan ToodTns peTaPAnTY,
Tfis &molag 1 Tph a§hveTon Binvekdds kal MAno&ler THY otabepdy
&méotaoy AB, Exer Snhadh Spiov THv AB. Touvavtiov fi &mwdoTaois
ToU onpeiou B &mwd TO kivoUpevov onueiov elvai-érrions petaPAnT
mroodTns AN’ ol Tipad s EarrTolvran kot T kivnow kad TAn-
o1&fouv Binvekdss To 0, fitor &xer Spiov o 0.

20v. "EoTew & Sexabikds &pibuds 0,3333......., & dmroios Svaran va

% o 3 3 3
Ypagi kad olTw <& + 55 + 1000 T
‘H g &xdoTou TGOV KAGOPETWV TOUTWV HET& TO TP&TOV

elven TO rlﬁ ToU Tpomyoupévou Tou. ‘Emopéves Stav Becopolipev T&
\&ouaTa TauTa, Suvdueda TpoxwpolvTes &proUVTWS V& eUpwpey
v K\&opa, T &rroiov elvan doov BéAopev pikpdv. “Hror al Tipal Tév
SiaBoyikedv ToUTwy KhaopdTwy EAarTolvtan Kkai Exouv Spiov T
undév ( BecopolUpevov cxs Ev &meipov TAfiBos Tipuév ).
To &Bpoigpa KAaoUdT®Y TIVGY &K TOUTWY elvan, &} yvwoTdv
1

& Tiis "ApiBunTikis, WIKpdTEPOV TOU % =3 kal Soov TeEpIooGTE-
pous &pous TrpooBéTopey TéoOV TANCIG{OUNEY TTPOS T %

Ak v& Seffopev, T ToodTns Tis peTaPAnTh x (AcuPdvouvoa
&meipov TAfifos Tpcv ) Exe Splov moodTnTd Tva oTabepdv «
&pkel v& Belfoouev, 6T 1) Siapopd peTaly TEHY TIMGDV Tiis ueTaPAn-
Tis kai THs oTobepds &mwd Twos aUTEOV kot E€fs :
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a) Abvatar v yivy dmoddtweg pixpotépa olovdrimote dpt-
6pob BeTinol doovdimote pixpod.
B’) ‘H Siapopa adTi Sév Sdvatar vi yivy (&moAdtwg) ioy
pe To undév.
ZupPorilopev 16 811 Splov THs x elvon TO o s £€fis :
OpE=0t - | - X—>ex

1. IAIOTHTEZ TQN OPIQN

§ 153. «’) "Eav 1o 8piov petaBintic Tivog x elvar 1o 0, to
op(A x), 8mou A elvar moodTNG oTabepd (A540), elvar igov pe 0.

A16T1 &@oU of Tipad ToU x SUvavtan v yivouv &mwd Tivos kail
£’ &Efs, dmoAUTeog Becwpovpevan, doovdhmroTe Mikpad kol T& yivopeva
atddv Emi A 8 Exouv THY oY iS4 Te.

B") Té 8piov tob &Bpoiopatog menepacpévou Gplbpod peta-
BATdVY mocoTiTwY X, Y, w,... icobTat ®e o dbpotopa TdV dpiwv
Tdv Tpochetéwv.

"Eotw, 6T T& Spiax TGV X, Y, ®,... elvon dvmioToiyws, o, B, Yl
Tote Sekvlietan, 811 TO Sprov (x+y-+w+....) = opx+opy+-opw+
=a+P+y+..., & T& X, Y, ®,... v TETEpaOUEVR TO TrATfos.

Y') "Edv 8plov petaPintiic Tivog x elvat a, T 8piov Tod A x,
6mov A elvar otabepd Tig (#0) elvar {oov pe Aa.

A6 &pol opx=a, 8& elvan op(x—a)=0, Emoptveos Td opA(X—a)
=0, fitor op(Ax—Ax)=0, &nAadh op(Ax)=Aa.

8) *Eav 7o 8prov petaBAntig Tivog x igobral pé a, o Sptov

ToL %, émou A elvar mosétng orabepd (50), iloobrar pe %
AIéTlEIVC(l-i—'L-X Kai o x—oi i a= =
v I % ety o e e

€') Té dprov yvopévou 8bo # TEPLOTOTEPWY (TEmepacévwy
To mAfjBog) petafAntdv TocoTHTWY icobTal wé To Yivépevoy THY
oplwv Twv.

*EoTw, 811 X kai v elvan qpeTaPAnTai TOoOTNTES Kol &, P T &-
pi1& Twv dvmioToiyws. O elven TdTe op(x-y) = opx-opy = a-P.

‘H id1omns foxler kal ik TIEPICOOTEPOUS TrapdyovTas, GAAX
TETEPATHEVOUS TO TrATIBOS.
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ot') To &pov Tijg v duvdpews rooéTnTOG PETABANTIS
looDTar e Thy v Sdvapy Tob dplov TG petaBinTig.

Arém, & elvon opx=ar, 8 Exwopev op(X¥ )=0p(X X...X)=0pX.0pX...

=(opx)¥ =a.a...a=a", fitor op(x" )=(opx)¥ =a” .

¥') Té 8ptov Tiig v pilng peraPAntiig Tivog mogéTTOg o0l
tar gt Ty v pilav Tod dplov Tijg petafAnTig.

n’) "Eav 8bo peraPinrai mocdmnreg AapPdvouy loag Tipndg
dvtiotoiywe xai éxdot &xn Splov, T& dpla TwY elvar iga.

*Eotw, 6T of petoPAnTal X, W Acupévouv ioas Tipds &vtioTol-
Xws Kai opx=a, opy=p, TOTE glvar a=p, fjTol opx=opy.

0') ’Eav al dvrioroiyot Tipal petaintv ToCOTHTWY EYOUV
orabepdv Adyov, éxdotn 8¢ TodTwy EXY 8prov (#0), 6 Aéyogod-
tog loobral pé Tov Adyov T@V dplwy TwWV.

“EcTwoav X, W BUo petaPAnTod TOOSTNTES kai opx=a(7=0)
opy=Pp(7#0). "Av elvx $=p oTabepdv, TéTE elvan %: p, fiTor :

a _ opx

P= B = opw
I" IEP1 AZYMMETPQN APIOMQN

§ 154. "Eotw, 6T {nTeiTan # Terpaywvikhy pila ToU 2. AUTn
5tv elvan Swéponds Tis &pibucs. AioT, 12=1 kai 22=4. AN\’ olte
Umrpyer &ANos Tis &piBuds &k TV pEXp! ToUSe yvwoTdV, ToU dmofov
16 TeTpéywvov looUran pé 2. MiéT, &v Urobtowpey, &n Umdpye
ToloUTos &pifuds Bexadikds kowvds i Treplodixos, olrrds Suvaton var

mapaoTadi ut Khdoua &uiywyov, fotw & ToUTo TO % Tére
B elvon :; =2, 16 &molov elvan &BUvarrov, Emeadr, &poU T % elvan
&véywyov, TO %: elvon &véywyov kai Stv SUvaren v& fooUron pé ¥

Té& atrr& maparTnpolpev kad S Th |5, Ty V7 kA
*AvalnTodvres Thy |2 oxnuorilopev  Tols  GpiBuols 1.}

1.2 1AaLF 1B L9 2aed oxnuotifopey dxoAoUBus Ta TeTpdywva
toUrewv 1 1,21 1,44 1,69 2,25... TaparnpoUuey, &11 oUbty &k TGOV TE-
Tparycovev autédy foolran . pe Tov 2 xod & & 2 mpiéyeTon peTady
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v 1,96 kai 2,25 TeTparycoveov TédV 1,4 kad 1,5 800 SiaBoyikév
TGV dveoTépw &pifpddy. "Hror elven 1,42 €2 €1,5%

2xnuaTifopev Tpa Tols &p1Buovs 1,4 1,41 1,42 1,43...........
1,49 1,5. ’Eme1dn) & 2 8év SUvarren v igotrea ME TO TETp&ywvov vdg
€K TOUTWV, TepiéxeTon peTafy T TeTpaywvwy SUo Siadoyikdv
& TG &p1Budv alrrédv. Tpéyuar, &v. oxnuaTicwpey T& TeTpdrywva
TGV &p1Bp&dy ToUTwy, eUpiokopey, 611 elvan 1,412 (2 (1,422, “Emropt-
vas 7 V2 mepibyeton HeTafU 1,41 kad 1,42, “Opoiws Trpoyewpolipey
kai eUpiokopev, 11 1) ]/5 TepiéeTal peTaly Tév 1,414 kad 1,415, évép
ol &pifuci olrrol Siapépouv kard Ev X1AlooTév. "Av Tpoxwpricwpey
&xopn, ebpiokopey, 811 /Y 2 TEpIEKeETon peTall Svo &p1Buddv, oi &-
Toiol diagepouy kaTa &v Séxarrov Y1AooToU, &V EKaToo TV XA1ooToU
kal oUTew kabefis.

"Ev yévei, Aoimrév, &v mpoywpriowiey dpofws, B eUpewpev, 6T1 1)
V2 TEpIEXETCl peTafl SUo &pifudsy, ofTives Siapépouv  &mroAUTeos
KoTa piav Sexadikfiv povdSa Ths TeAevtadas T&ews, THv émolav
TepiExou kal Emopéveos ) Siagopd alrn SUverran vk yivy Soov Bé-
Aopev pikpd (&v EEoaxoAoubrowyey &proUvTws). “Apa, EkaoTos T
S0 ToUTwy &piBudd kot peifova Adyov B& Siapépn &moAUTes &rd
Tov &pifudy ToV TopioTdvovTa THY ]/7 kar& TmoodtnTa doov kad
&v BéAcopev pikpdv. Ak Tolrro Afyopev &1 1 V_2_= ué Splov Evds TGV
@s Gvw eUpioKouéveoy &p1Buddv, fTor Oecopopey dos V? TOV Eva £k
T&Y @5 dveTépw eUpiokoutveoy &piBpdv: Exel 8¢ oUrds melpar Be-
koBik& ynela pf mepiobixd, S16T1 EAAws & &p1Buds olrrds B HBU-
vaTo v apaoTadi pt kKAGoua, TO &moiov elvan &BUverrov.

Tov &pibuov arrév, & oémoios TapioTaver ™y J2 koAoUuev
dodppetpov.

ToioUTous &piBuols elpiokouey kai eis T Mewpetplav kord v
HETPNOY TV KeAoupévey douvppétpwy peyebdv pds TV pové-
Sa petpricews alrrév. :

’Ev yéver xalolpev douvppétpoug d&piBpods éxeivoug, of-
Tiveg Exouv dmepov mATBog Sexadinirv Ynpiwv ph neprodindv.
Kai elvan BeTikol #) &pvnrikof, &v Exouv Tpd aUT&Y TS ofjua 4+
(i oUBév mpdonuov) | 10 —. Zuppérpoug 8¢ KoAolpev ToUs péypt
ToUe yvwoTous &piBuols (&xepaious f] KAaouaTikoUs Ev yéver),
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Kord ToUra 1 V§ elven &piBpods dolupetpos, 6 1,41421 worrd
Tpoctyylow Evds Exarovtdkis  YiAlooToU. ‘Opoiws ol  &piBuoi
2,14159.... kai 2,71828.... elvan &oUpuetpor (Exovtes &meipar Sexadika
yneia pn meploBika).

Ko yvwpilopev &k Tiis "ApiBunTikiis, Sexdueda ouviiBes, om
ol oUppeTpor &piBuoi Suvavton v& yivouv d&mwd THV povdba 7 kod
&md T& pépn adriis 0,1. 0,01. 0,001.... 8i&k Tiig émavedfyecws oi-
TGV G5 TpoodeTéwy, Tpds B, &Ti Umdpyouv KAdouaTa, T& Smoix
elvan ioa pé &piBpous Exovras pév &mreipov TATBos Bexadikdv ymeiwov,
1& &moia Suws EwavoAdpuPavovron &wd Tivos kol E6fis dpofes kal
kard Ty avthy Té&Ev. Ol TooUror &piBuol Aéyopev, STt oxnuaTi-
{ovrar B1&x Tiis Emavafyews ds TpooBetéwy TV (deipwv TO TAT-
Bog) Bexabikdv povédeov 0,1. 0,01. 0,001 x.TA.

Kot® &védoyov Tpdmrov Bexdueba &Ti:

Zuvorov mAHBoug &x TdV adtdv drelpwy Sexadixdv povéa-
bwv, ¢E éxdatng Tdv dmoiwv Sév elvar meplocérepar T@v évvéa,
Bewpobvral bg &piBpol, doadfinore xal dv elvar t& Ynepla, Sk
TGv dmolwv ypagovrar obroL.

Kod perd Thv mapadoxhv T@dv douppétpwy dpifpdv Sexdueda
&ni Sicrnpolvrar ol dpigpol TGV Tpddewv tn’ olrrddv, d xod Emi
Tév ouppéTpwy, Beaxvieten 8¢ &1 elven Buvarh f) wpdadeats, 1) dpad-
pecis, & ToMamAaoiaouds (xal #) Iypwons elg BUvouv) kad 1) Siodpe-
o1 Buo olwvdfrote &piBudv a:p (P+£0). *Emioms Sewwieron, &n
loxUouv kai &’ aUtdv ol Bepshicdes IBiémTes wpecov.

Els Tés wpdfas TédV dovppétpwv &piBuddy mapadeimopsy T
Bexabixd ynela alrédv &wé Twvos ki 6fis. OUrws Exouev oupué-
Tpous &piBuous, of émoior elvan pévov xaTd Tpootyylow lool ué
ToUs &ouppétpous. "Eml Tév ouppbtpwv 8¢ ToUTwy ExTehoUuev Tas
Tp&els KaTA TOUs YVWOTOUS KAvOVas.

*Ap1Buds Tis BeTikds oUppeTpos (Ypampévos o Sexabikds) AfyeTon
peyaAvtepog &AAou ToloUTou, & dmolos AbyeTon puepérepog TOU
TpcoTou, &v TrepiéXn TO oUvoAov TGV povdbwy EkdoTns Sexadikiis
TéEews ToU SevTépou xai &AAas dxdun, xabox & 2,5349 elven peycl-
Tepos ToU 2,53439856.

§ 155. Avo &piBuol Bemixoi &oUupeTpor Aéyovran lsot, &v Tds
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&piBuos dxépaios fi KAaoupamikds, & drroios elvan HIKpOTEPOS TOU Evods
&k ToUTwv, elvan pikpdTepos kal ToU &Adou. OUrw of &p1fpoi 1 kad
0,9999.... elven foor. Aidm EoTw dpleués TIS MIKPOTEPOS “rﬁg I my &

;g AUTtds elven uncpo*repog kad ToU - 1000, émre1dn & utv 81orq:ép51

&md ™ 1 ko —— 500 @ Sé 147 KOTA —%—8 fiTol mepioodTepov. ‘Emopé-

vws & :g, 6 61roios elvon pikpéTepos Tol 0,999, elvan dwdpn pikpd-

Tepos kai ToU 0,9999. ‘Ouoicos SeikwieTon kad T &vrioTpogov Tou-
Tou Soadfimote 8¢ ynela ToU 0,99999.... kol &v AdBoopev, Tpo-
KUTrTEl &p1Buds MikpdTEpOs THS povdBos, &pa elven 1=&piov 0,9999....
kai Oétopev 1=0,9999... xad 0,01=0,009999... x.T.A.

Kard Talra 8o &pifpoi Betikol oUpueTpor ypapuévor s Seka-
Sikol B elven Toor @ lov. "Av réwra Té SexaBixd ynola Twv Tis ol
Taecws elvon T& alrr §) 20w, &v v pdv ymela Twv &Td TOU TPATOV
kol £9” E6fis elvan ko cepdy T alrd kad TO &péows Emdusvov yn-
plov ToUTwv ToU Evds &piBuol Siagéper &md Té &vrioToixéy Tou (Tfis
arriis T&Eecss) ToU GANoU kaTd povéda, T& Bk Erdpeva yneia ToU piv
Exovros TO wikpdTepov k TAY &vicwy ynelwy elvar TévTa 9, ToU ¢
GAAov TrévTa elvan 0 (& dmoia kai TTapodeirovTan). "Av Sév oupBaivn
ToUro, ol &pifuol elvan &vicor. OUrw Y. ol &p1Buoi 3,1539999, kai
3,154 ewpolivran, dm elven Toor, kabcxs kai of 0,54327 ko 0,54326999,
&vdd ol 3,1452.... kad 3,1478... elvon &vicor kad 3,1478... ) 3,1452...

Hoagarngijoers. o) Mé THv PorBeiav 16V Tponyoupévey Suvd-
neba va plocopev v lodtnTa kod dvicdTnTa kod i &ouppéTpous
&pifuols. TLy. & T&v dovpuérpwv 3,14153... kol 3,141298... & o
elvan peyodirrepos ol p'.

) Oi &piBuoi or+]/-ﬁ_ Kad y—{—Vg, dmov «, y, obppetpor of 8¢
P, & Berikol xad oUppetpor &AA& phy TéAeia Tetpdywva elvar oo
uévov Stav a=y kai P=3.

Mp&yuan. “H loéms ot )/P=y+|/T toobuvopei mwpds Thv
(a—y)+ B =V5. ‘Emoptvws, si& v &Anbeln wpémer dmwobrmoTe
véevn ((a—y)+/B)?=8, BmA. (o—y)*+ B+ 2(c—y) | B=5 &
2(a—y) |P=6—B—(a—y)2 "Av #1o azky, Suvdusfa va Bipéowpey
T& B0o péAn Sk a—y kal oupmepaivopey, T O& Empeme v& &An-
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gelm 1 |/ P= _Wz. Tolrro onpaiver, 611 8&  Emwpeme va elven
& &oUppetpos &piBuds |/ ioos ué v oUppeTpov —a_(;-_l)z, Tpdyua
&&Uvartov. Kar® &véyxnv Aorrdv mpémel va elvan a=y. Kod ToTe
Bi& v& elven foor of o+ )/P, y+) & mpémar v& elvon xad J/e=V3s
kai ouvettéds P=38, &pol B, & Betikol. Tolro 8¢ kai &pxel TPOPAVES.

'AoxfoetLg

334. Acifore, 611 .&pol Bév Umdpyer dpifuds dxépaios, ToU dtrolou A TpiTn
Suvapis fooUtan pt 7 Sév Umdpyer ToloUTos oUTe xAacpaTikds kai ST Umrépyer
&oUppetpos. Edpete ToU &pBuol ol (Kard T& dvwTépw ) TO dxépatov pépos
kad T& Tpla wpdTa Sexabika yneic.

335. Aeifare ko’ &valoylav &1, &v &piBuds. dxdponos Beikds Btv Exn s
viooThv pifav (v dxépanos kal BeTids ) dwéponov Stv Exer oUTe KAaoUaTIKOY GAN
Exel &ouppetpov &piBudv.

336. Acifare &1 elven op 3,567999...=3,568

Moios &k Té&v 18,1557... kad 18,1452921... elvon peyoAUTepos kal Biori ;

337. EOpere 16 &bpoopa Tév 3,14124... 0,68456... 1,72345... xad 12,53652
pt Tpootyyiow Bexdkis Yi1AooToU.

338. Edpere 1o V 194V.3 it mpooéyyiow xihooTol.

339. Edpere THv Siagopav 3,542754... —6,37245... u¢ Tpootyyiow Bexdikig
X1AtooTOU.

340. Edpere v Siapopaw |5 —) 2 kad Ty V2= V7 ut wpootyyiow xiAo-
oTol.

A’. TIEPI $ANTAZTIKQN KAI MITAAQN APIOMOQN

§156. KaBoos eibopev, ol &pvnmikol &pibuoi Bév Exouv pilov
&pias TéEeas. “Av BiAwpev v& Exouv kai of &pvnTikoi TETPOY WVIKT|V
pilav, TapaBexépeda véov eldos &piBuddy, of omoiol v& ylvovtan
&mrd viav povdda, Ths omolas TO TeTpdywvov Spilouev igov pE —1
Tous véous ToUTous &piBuols O& koAoUuev pavtactuxods, Tous Bt
péyp1 ToUBE yveaToUs Tpds Sidkpioy B& kaAoUpev TpAYRLATINOVG.
THv TeTpaywvikiy pilav Tiis &pvnTikfis Hovédos kaAoUpev pavra-
oty povada kai THY TapioTévopey pE TO oUpBolov* 1, v &¢

* ‘O gupPohopds i=)—1 Expnoiomonifn To WpdTov Umd ToU lepuavol
pabnuorikoy F. Gauss &AN’ & Euler (2777) eotfjyaysv dproTkéds THy Tapd-
oTaow aUmiv.
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&vTifeTdv TG pb —i. Olrreos &v Exwpev x2=—1, dpilopev 16 x2=—]=
i kel x=|/~1=i, elven 8¢ ko oepdv P=—1, P=itim—1 j——i. ’Ex
Tiis 1 A pépous alrriis Beydpeda, &mi oxnuaTilovtoan Si& THs Emavaid-
yews s mpoobeTéou ol gavtaoTikol &pifuod.

M. X. E&xouwev &m 2i=i+i, 3i=141-+1i,
+ 35 i

Keer® &védoyov Tpémov Bexdueda, éti oxnuoTilovrtar koi ol
XopaxTnpilduevor s &pvnTikol QavtacTikol &pibuoi éx T —i.
&maws kod of &pvnTikol TparypaTikol &k THs —1, N & Ths +1, v
dAA&Ewpey TO ofipax s, TLy. elven —4i=(—i)+ (—i)+ (—)+ ()

Olrew, kée dpvnTikds &piBuds #xer Svo piles, avraoTikds
e &vrifera mpdonua. Tly. & —25 Eym TeTpay. pilav Tous 51 kai
—31 &idm (5i)*=25=25.(—1)=—25. Kad (=5i)2= (—=5)i? = 25.
(—=1)=-25.

"Ex 1é&v 8Uo TeTpery. pilév &pvnTikoU &p1Bpol, 7 Exovoa Tpd-
onuov + évoudletar mpwredousa TETparywyIK pila ToU &piBuol
xal oupPoliletcn pé Td olkeiov pilikdy yewpis Tpdonuov &pioTepd,
&v & &piBuds Siv elven TéAsiov TeTpdrywvov. Olreo & oupPoliouds
V-2 onuadve : | TpwTelouca TeTpary. pila ToU —2 kai Exouey
V=2=i)2"

TMapornpoluey, 6T ol Terporywvikal pilar &pymmikédy &p1Bucsv
elvon of TeTpary. pifen ToU &vriBéTou &piBpol cuvoSeuduevan uE TO
oupPolov 1.

§ 157. Kal 8i1& 10 véov tobro cdomua TV dp1Bpirv Sexo-
pebda, 8t ioyvouv, ol Beperidrbers vépor TdY npdEewv - Htor b
véuog Tiig dAAayijg Tiig Oéoews TdV mpoobetéwy 7 T®v napaydv-
TwY, b vépog Tiig dvTixatacTdoews Tividy EE adtdy we T &bpor-
opd Twv xal &vrioTpbpuwe xai & émipeploTindg vépog.

TS dhyePpikdv &bpoioua TrparyuaTikol kal  pavTaoikoU &pi-
Buol xodeiton piyadixdg &ptBudg fi drmAdys pLyds.

OUrws of 746i, 3-5i, —9-T7i elvan pryodikoi &pifof.

4
]

. 1 1. 5.
l+*g-l+-gl

\D| =

Y=

§ 158. ‘H yevik) popen ToU pryaSikoU &pifuol elven o+Bi
| ovuPorikéds (o, B), fitor Umotifeton, 71 elven (o, P)=a+pi. "Av
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evon a=0, Tote (0,B)=Pi, fitol pavraoTikds &piBuds. "Av elvan
p=0, To1e (0,0)=ga, fTor TpaypaTikos &pibuds. ‘O (0,0) = 0.

§ 259. AUo uryddes, ékaoTos TV omolwv Aéyetan EvioTe xai
&TTAGS pavTaoTikds, AéyovTtan ouluyels é&v Siopépouv KaTd TO Trpo-
onuov ToU @avTacTikoU pépous artédv. TIy. of 7 + 3i xed 7-3i Aé-
yovtan ouluyeis (uryddes), kafos kad of —5i xad 51, kai év yéver ol
(o,B) xai (o,—P) elven ouluyels pavraoTikol &piBuof, &mov o kai
P elven TporypaTikol &pifpoi olodrimoTe.

1. IPAZEIZ EIII $ANTAETIKQN KAI MITAAQN APIOMQN

§ 160. ‘H mpdobeors kai 7 &ealpeois TGOV gavraoTiKGY Kal
wydBwy &piBpdy yivetan kabds kol TV TpayuaTikddv kai Sider
&Bpoiopa TpaypaTIkdY fi pavTaoTikOy fi pryadikoy &piBudy fi undév.

M.x. elvea: 8i+5i=13i, (0,8)+ (0,6)=0+pi+04-8i=
0+ (P+8)i=(RP+5)i. ‘Opoiws —17i—6i=-23i, 5+43i+6-3i=11,
18i—5i = 13i, #v® 15i—-151 =0, (0,p)—(0,p) = pi—Pi =0.

‘O TOAAGTTAQOIaOUOs PAVTOOTIKOY &pifuddv Bidet yivopevov
TparypaTikoy &piBpdv, Eav TO TATBos TGV PAVTACTIKGY TPy SVTWY
elvar &pTiov. OUtws Exopev OT1:

(0,1)-(0,1)=i-i=i*=-1, (=)-(H)=(—)=i’=-1,

A (0,=1)2=(-1)-(—)=i=—1, 0,1)=it=iti=—1.i==—i,
O0,1)t=it=i2i?=(-1)-(=1)=+1.
Mevikéys elven (0,1)4= i%=(i* )" =1, i#+1=iti=l.i=i,
(0,1)#vt2=itvt2= j4j2 = ].(-1)=—1,
(0,1)#v+3=j4v+3= i#i3 &= 1.(—i)=—i.

‘H Siaipeois kai T@V pavracTik®dy &pibudv Becpeital, s ouvn-

Bws, &vrioTpogos mpdfls ToU ToAMamAagiaopol, elvoen Bt

aa [+

(0,) : (0,B)=ai: pi= B=P
(e,0): (0,p) = x: pi=§=§i=§§=_ g i.
§ 161. ‘H ipopuoyn T@®v Teoodpwv mphewv Emi wyddwv &-
pifuddv Bider Eforydpeva tv yéval pryddos &p1Bpovs. OUtws Exouev
oTit

(a,B)+ (7,8)=(a+Bi)+ (y+8i)=a+y+ (B+8)i=(a+Y,p+5),
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(oP) — (v,8)=(o+P1) — (y+8i)=a—y+ (B —En=(a—y,p-5),
(B)-(7,8)=(o+Bi) (y+8i)=cry+Byi+ b1+ Poit=
=oy—P8+ (Py+ab)i=(ay—p3,py+ab).
(@) : (v,8)=(+Pi) : (y+8i) = _
— atPi__ (a+Pi)(y—bi)  ay+Ps+ (By—ab)i _ (orY-’r B5, Bv—ﬂﬁ).
y+8  (y+8i)(y-8) y a2 it s

2. IAIOTHTEZ ®ANTAZTIKQN KAI MITAAQN APIOMOQN

§ 162. To dbpoiopa 8o ocvluvydv piyddwv &plBpd@v elvan
dpibpog mpaypaTinds.

Olrw 16 &bporopa: (o,p)4 (o, —P)=(a+Pi)+ (e—Pi) =

a+ Pi4o—Pi=2a=(2¢,0).

§ 163. ’Eav IntfjTon 1O yiwvdpevov TV ouluydv (a,f), (a,—P),

fiTol Té@v a+-Pi ked a—P1, Exopev (a+Pi)-(a—Pi)=c?—(Pi)=a’+p?=
(c?4-p%0). "Hror :

Toé ywépevov 8bo ovluydv piydbwy &pibudv elvar mpaypa-
Tixdg GplBpog xal ioobral pé o dbpoiopa TOV Terpaywvwy T@V
mpaypatix®v Gptdpdv ol évog TolTtwy.

KoAoUuev péTpov prydSos fi gavraoTikoU &pifuol, forw ToU
(o,p) = a+Ppi, ™v (BeTiknv) 're-rpqrymmkﬁv pidav ToU yivouévou
ToU Sofévros kal ToU ouluyols alrolU (o,—P)=a—Pi. Koard Taira
TS pétpov ToU (o,B)=0+Pi ked ToU (o,—P)=a—Pi elven & |/a?+p7,
ToU (0,B)=Pi xai ToU (0,—P)=—Pi elvoa 1¢ [/BP=P)0. T.x. 7 pétpov
(4, —3) = 4-3i elvan 10 /£ 3= |/25=5, 100 (0,43)=13i=0+3i
T |[3=3.

§ 164 °Eav BUo wyddes &piBuol (of)=a+Pi xad (y,8) =
Y+38i elvan petal Tewv ioor, 8& Eycopev o+ Pi=y-+8i.

"Ex 1fis iodTnTos Talrms mpokimrrel (a—y)+ (p—5)i=0

A (a—y)=—(P—8)i=(5-B)i.

Yyolvres el 1O TeTphywvov T& dlo foa a—y kai (5—P)i,
stpiowopey (a—y )= (5—B)i*=(5—B)* (—1)=—(5—p).

AN ) lodmng oty dAnBeler uévov, Stav elval a = y kod B =5,
éwéTe xad T& SUo péAn elvan foa i 0, v els Taoaw &NV Trepi-
wrwow 8& Exwpev, ST BeTids Tis &p1Buds icolran pé &pvnTikdy,
T omolov elvan &BUvartov. ’Ex ToUtwv ouvdyopev & : :
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*Eav 8Vo puyddeg apiBpoi elvar (oot petakd twv 6& elvan
ywplotd loa T& TPAyROTIXG XAl TA QAVTACTIXG RépY AVTDOV
xal 811 pla leétng perad ddo piyddwv dpiBudv dyer eig dbo
ioétrag pe mpaypatinodg dpiBpovs.

3. THMEIA OPIZOMENA ME MITAAAL APIOMOYZ

§ 165. Kobos ol mporyparikol &pibuof, &v BtAwuev, Spilouv
onpeia kai TapioTévovton U aUTdY, oUTw kai ol @avraoTikol
kod of pryddes &pifuol SUvavTon v dpifouv onueia kai TapioTdvovTa
U orréov dos EEfis :

Aoppévopev ToUs &fovas TGV ouvTeTaryuévev kai Opilouev, STi
10 &xpov TunuaTos ToU &fovos TEV W pfikous Wids povados &pyo-
pévou &md ToU O xai mpds THY @opdv Oy TrapioTduel THY pavra-
oTiklyv povéda i. Kar’ &vdhoyov Tpémov opilopev Ta onueix, T&
&troia TrapioTévouy Tous &piBuous 2i, 3i... Bi...(P)0), &v AdPoopev
&md ToU O Tpfjua Toov pd 2,3,... P.... povddos urkous Tpds THY
gopdv Oy, T& émoia Abyouev, &Ti dpilovroan Tmd TGOV PAVTACTIKDY
ToUTwy &piBudiv. 'E&v AdPwpev T& &vrioTorxa omueia mwpds THV
gopdv Oy, & Abycwpev, 6T alrr& dpilovron Umd @ dpiBudv —i,

-2i, -3i,..., —Pi,.... kal TapioTE- y

vouv Tous &pifpous TouTous (o).

15x). 4itbe _.1!' (3+40)
© A&k v& eUpoopev TO onutiov, A(-2430) |3

&p1Buol, .. Urd Tol (3,4)=3-+4i,
eUploxopev TO omueiov A, &ml Tiis
x'x T® mapiotdvov TOV &piBudV
3, T B, mapiotévov ToOv 4i Emi X" Az 0
s 'y xal dxoroUbux oxnua-
tilousv TO dpboycwiov OA.IB,, -2
ToUTtou B¢ 1) TeTdpTn kopueh I ,
elvan 10 InToluevov omueiov, TO y

édmolov TrapioTaver TOV &piBudv Zx 1a
(3,4)=3+4i. Kabcxs PAémropev, 1o onueiov I Exe Tetunpévny 3 xal
Tetorypévny 4. "Ev yével, 8 Abycopev, 5T & piyds &p18uds (a,p)=a+pi
mapioTéverar Umd ToU onueiov i dm dpiler TO omueiov, TO Omolov

16 dpilduevov UTd uryddos Tivds r_-""‘
|
|
i
i
1

3 T S R o

Wnepromotr|Onke amé To lvotirouto Eknmaibeutikng Mohmkrig



190

Exel TETUMUEVIV a kod TeTaypévmy P cos Tpds &fovas x'x kad @'y

Znueiwag. KohoUuev 8piopa ToU mydbos w.y. (3,4)=3+4i
TV yeviav, THY émoioy oxnuotile 1) elfeia Ox pé 16 eVBiypappov
Tufjua O, 10 dmroiov ouvdéer THY &pyfv TV &Edvwy kad TO onueiov
TO TapioTavor Tov dpiBudv (3,4)=3+4i. Kar’ &védoyov Tpdrov
70 Spiopa ToU (a,B)=a+Pi elvar 1) ywvia, THv Smolav oxnuarile
) Ox pé 16 elfUypapuov Tufjua OM, &v & M apiotéum Tév (o,p)=
o+ Bi.

'Acxfioerg
341. TopaoThooTe pé onpeia ToUs pryddos : .
o) 20,741 B’) 5+3i \ y") 6-3i §')-0,75-0,62i ¢€') (2,4)=2+44i
or) G—4) &) (2064 n) (52) 8 (6,-3).

342. Elpere & 66polcru<rrq. Siagopds, ywdpeva, TmAika Tév dvwripw dpib-
pddv dvd 8do.

343. Né& elpeBolv & Eforybpeva TéY kéTwb mphfewov kal w& TapagTaBolv
aUtd Sk Tév onueiwy :

«) (3:3)(7.3), B) (2.2 ¥) (2-1)-(9,-2), &) (6,7)-(6,~7).

344. "Opolws T&V k&Twh :

«’) (11,8)-(11,-8), B) (14,15)-(14,-15), y") (3+iV2)-(4-3i/2).
8) (8-7iV3) : (5+4i)3).

MeplAnyig nepiexopévwv Kegadalou V.

V Zuuporov GeTixfis TeTpaywvikiis pilns.

‘Opiopdg vioatiig pilng oxetinod &piBpod.

‘IBiéTTes T@VY piféov. lov. *Av ab = B¢, u dxépouos kod BeTikds
kai of)0, TéTe a = P. 2ov. T&s &p1Buds |of Exer SUo pilas &prias T&-
Secwos ( GvmBéTous ). 3ov. TI&s &p1Buds —|af Exer plav pilav Teprriis
T&Eews, oUBepiav 8¢ &pTias.

Auvdpefa v& ToAACTTACCI&OWHEY TOV Be{mv s pilns xat
Tov &BETny Tiis Umoppifou ToodTnTos pE TOV alrrdv &piBudy, Etav
) Umdppifos moodTns elvan Berir). Efarywyn pilns &AAns pilns
ToodTNTés Tivos BeTikdis. Tpomrhy pilédv pé Siapdpous Belktas els
&Mas Tooas pt TOV aUrov Seikrny. Mvdpevov fi mmAikov pilév,
Stav T& Umédppifa elven BeTiké.
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‘Oplopdg Suvapewyv pe xdacpatixov éxbérnv.

TéTe Aéyopev opx=0 i opx=a(5£0),

IBéTTes TGV Opiwv: &v opx=0, ToTe 0op(Ax)=0, A= oTobe-
pév, &v opx=qa, TOTe op(Ax)=Ax, op(x+y+w+...4+¢)=opx+
opy+opwt...+-opp, op(x-y)=opx-opy, Oplov (X :y)=O0pX : opy,

(& opy=£0), op(x” )=(opx)¥, (op}/x)=opx.

‘Opiopdg dovppétpou dpibpod ( TapioTavopévou UTS popemnv
BexadikoU pé &melpar TO TAffos BexaBikd wneia un Teplodikd. )

‘Opiopdsg pavraatived aplbpod.

i’=—1, ¥=—i, i*=1.

‘Optopdg pryadinod apibpob. o Pi=(o,p).

‘Oplop.dg ouvluydv pavractin®dv dplbudv (op) kad (a,—P).

TMp&éeis pé wyddas &pifipols :
lov (a,p)+(y.8)=(a+Y,p+8) 2ov. (ap)—(y,8)=(c—y,p-5)
3ov  (auB) - (v,8)=(cy—PB,By+0cd). dov (P): (v,8)=

(«Y+_fi5, ﬁv_—qﬁ).
Y2+ 52 y?is?

18161 TES prydSov &pifuddv :
lov &v (o,p)=0, TéTe a=0, P=0. 2ov (o,p) (a,—P)=0c2+p2
MecopeTpixty TapdoTaois wryddos (o,p) ik onueiov ToU émméSou
T&v &Eévewv xOy pe ouvteTaypévas o,p.

‘Opiopdg dpiopatog piyddog dpibuod.
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KE®PAAAION VI
A’. IIEPI EEIZQZEQN AEYTEPOY BAOMOY*

§ 166. "H yevikny uopen Tfis &fiowoews Seutépou PBobuol pe
tva &yvwoTtov TOV x elvan 1) ax?+Px+y=0 (1), émov T& «, B,y
TrapioTévouy &pifuols TrporypaTikoUs i TapaoTAOElS YVWoTdSs, Ka-
AoUvTon 8¢ ouvreAeotal, TO 8t y kad oTaBepds Spos Tiis (1) f ToU
Tpiwvipou ax’4Px+y. “Ymotiberon & elvan as£0, 8ivm &v a=0,
ToTe 1} (1) 6 fiTo o Pabuol.

‘H (1) Aéyeton mAfpng, &&v ol op,y elvon Sikpopor ToU un-
Bevds [ oupPolilopev 8¢ Tolro olrws : (a,B,y)+(0,0,0,)]. *Av elvea
B=0,11(1)6& &xn v wopetv ax?+y=0, &vy=0, yivercn ax? 4-px=0,
Gv & elvoa B,y =0, fi (1) 6& elven popofis ax2=0.

‘ExdoTn Tév dvwTépw TPy TeAeuTalwy poppdv Afyeton EEi-
owals W mARenG.

Al pifon E§locoews Aéyovron oUppetpor fi &oUpuetpol, &v oJ-
Ton elvon &pifuol oUppetpor fi doUpuetpor. Al pilan E§iodoews Aé-
yovtal TpaypaTikai f| pavraoTikad (f wryaSikad ), &v elvon &piBuol
TpaypaTikol f| pavracTikol () piyddes ).

1. IAIOTHTEZ TQN EZIZQIEQN

§ 167. ’Eav &owoewg SPpdawpey & pédn eig Td TeTpdyw-
vov, mpoxuntel EEiowalg Exovoa tig pilag Tig Sobelong xal g
npoxuntobamg éx Tijg SoBelomg, dv &AA&Ewpev Td ompeiov Tob
€vog Tdv §Vo peddv adriic.

"Eotw 1) Efiowois A=B (1), dwou T& A kai B TapioTévouv T&
8Uo uéAn olrriis. "Eqw Toirns Uydowpey T péAn els T TeTpdycovoy,
mpokUTrTel ) Eflowois A2=B? (2).

* Tas Efiocoers Beutépou Pabuol ué Eva &yvwoTtov dvémrtule TO TrpdTOV &
“EMANY pafnuaricds A1épavTos.
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O& Beifwuev & alrn e Tés pilas Tiis A=B kal Tiis A==—B.

Mpédyuom waoo of pifa Tiis (1) elven pifon kod Tis (2). Ao,
&v els ™y (1) Béowpev &vti T&Y &yvdoTwy Tas pifos aUTs, B
Eywpev, 6T i oUTw TpokUTrTovca Tiph ToU A elvan fon pe THY Spoi-
ws TrpokUTTTovsay TRy ToU B. "Apa kad () T ToU A)?=(pe ThHY
10U B)?. Tlaparnpolpey Tdpa, &1 fi (2) elvon mpogavids iooblivopos
pé Ty A—B?=0, 7 émola ypégeTtan kai olrws : (A—B)(A+B)=0.
“lvac ot EmaAnBeimTon, Tpémer xoi pkel efs TGV TapoayovTwy
A-B ) A+B v& elvea foos pé 0. "E&w ptv elvon A—B=0, tmoneleTan
# (1), &v 8¢ elvoa A+B=0, tmoAnBebercn 7 A=—B. "Apa ) A*=B?
Exer Tas pilos Tiis A=B xai Tiis A=—B.

2. AYZIEZ THE EZIZQZIEQZE ax?+y=0

§ 168. “Eorw wpds AUow 1) éfowois 5x?—48=2x? (D)

"Ex Torns eUpioxopev elkdAws v loodUvapév Tns 3x2=48,
fi v x2=16. AUTn TpokUTrTel &k Tis x=4, &v Uyhowpey T& pEAn
s els TO TeTphywvov. "Apa f) x!=16 Exa Tas pifos Tiis x=4 kal
Tiis x=—4. AnAcdf ai pilea Tiis (1) elvan ol 4 kai —4.

*Ev yéver pds Ao Tiis E§iooews ax?+y=0 (tv® elvon a#0)

Eyopev THY loodUvaudy s ax’=—y fij ™y xl=— .'!é., "Emeib) o~

™ TpoKUTTEL &mMO THY X= ‘/‘—--2—;-—, &v Ta pEAN NS UWDowlEY
els TO TeTpéywvov, of pifa Todmns, &pa kad TS ax®ty=0, elvan

. o Y=
al x=+4+ =

E&w elvn —-L-)0, o pi{en Ok elven mporymarmined, v &v —-1-(0,
fa elven pavraomikad ouluyeis.

AnAaBty &v TapaoThowpey w py, pr Tas pilas 8& elven

pr= _% g p,=—V—% els v o meplmwrwor, es 8 Thv P’
_ .Y il X
x—ﬂ:\/—— —:i:V( - —:{:VI‘ =t
fitor py=i % : pa=—1 %
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"EoTtw mwx. f) &lowors 5x24-25=0. FElven a=5, Y=25 kai
x=;}:l/—? 8nA. x=iiV§

Haparionows. ‘H éiowors ax?=0, &wou a0, TPOPaVads £yet
pidav Thv x=0

'AoxfoelLg

345. N& AvBoiv kal #maAnbevboiv ol ti1ocoers :

Ur) 4X2—'3=x2+6| ﬂr) 9x2_0’2=3xz+15' Y‘) 9?:{ + x_;l = L
346. ‘Opoicws ai :
2_~2 2 2
B -%- B) (x+7) (x=T)=32,  y') T(2x+5)(2x—5)=44,
&) 8(3x+ —%-)(3:;— —;—-)=946 €) x2-12-2) T1=0.

347. “Opoiws of :

Narg
o) ( = )’— ( %’i); 171, B (T+x)(O—x)4 (7—x)(9+x)=T6,

W I+x2 1 _ 1-x®
) T—x2 " T—x* I+x*

3. AYZIZ THZ EZIZEQIEQY ax?4PBx=0

§ 169. "Eorw Tpos Ao 1) &lowois 3x2+5x=0 il

Fpagopev oimiiv oUrw : x(3x+5)=0. Té ywdpevov x(3x+5)
Yivetan 0, Stav ¢ els T@Y TapaydvTwv autou elvan foos pé 0. An-
Aadny, Stav elvoa x=0 xal &tav 3x+5=0.

Ex Talrtns eUpiokopsy x=— % ‘Eropéves ai pigen Tiis (1) elven
0 kai — %

’Ev yéve,, EoTw fi pf) mAfpns Elowors ax?4-Px=0 (2v§ elven
a#0), Mpapopev alrrv olrrw : x(ax+P)=0, & Tfs dmoias Trpoky-
Trtel, 611 ai pifon THs Sobelons elvon of 0 kad — —z--

'Aoxfioerg

348. N& AuBolv kal Emon@evbolv al Efiodoes : o) 6x2—8x+Tx®=12x—8x.
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1 2
5 X XL g =X, ) (o—x)s—(x—P)* £ “"9‘.
) wipE T aip | aP (ax)*—(x—Pp)*  o—P?

349, ‘Opoiws al: a') 1,6%x2—0,8x+1,7x2=1,2x-8x, B) 2,2x2-Tx=1.4x

4. AYEIE THE EZIEQEIEQE ax®+Px+y=0

§ 170. Ak v& Aowuev Th Egiocwov ox?4-px+y=0 (1)
(a0), Becopolpev THY {ooBUvauéy Tns ox?+pPx=—y.

TpooTrafolpey THPX V& KOTAOTHTWUEY TéAEIOV TETPAYwWVOV TO
TTPQTOV MEAOS Torrns. TToAamAao1&lopey T& péAn Tns émi 4o kad Tpoo-
BéTopey els ot TO P2, &Te eUpiokouey THY 4c2x2+ 4oPx + B P4y,
| émola ypdeetan kod oUTw: (20x+p)=p*—4ay.

AUt elvan igoBuvopos ué v (1), TpokUmTer B& &mod THV
20cx—§—{3:l/[52—4<xy , &v UOyoowpey T& WA Tns els TO TETPSYWVOV
&pa Exer T&s pifas TV Qox+Pp=)p—4ory-.

Ex TOUTwWV EUPIOKOUEV x=_'3—iyég—2 »»»» Y . "Hto1, &v koAéCwyev
p1 kai pp Tas pilas THS (1), 6& Eywuev
_—P+Vpday | o
: 2a Pe 2a

"Eqapuolovres ToUs TUTTOUS ToUTOUS EUpioKOUEY T&s plas olao-
SfoTe popfis E§ioaews ToU P’ Paduol.

*Eotw Tpds AUoty 1y Efiowaos 3x2—5x+4+2=0.

Elvoa 16 a=3, 10 B=—5 xal 10 y=2. ‘ETropéveds EUPITKOMEV
pl=-’ﬂ%ﬂ, pgzL‘f%ﬂ

*Eotw Trpds AUov 1) Efiowois 4x?+4-25=0.

"Exouev a=4, Pp=0, y=25. ‘Emopévtos eUpioxouev

_ V442 ol Ao guo/&Sboy S e X i
st gl ol kST oty LIS~ e - TN el MR

- "Htor p; =1 kai pzz—g—-

'AeaxfoeLg
‘Op&s wpodTn. 350. AVoate kal émohnbeloaTe Té&s EEiowdoEs :

a’) 3x2-3x=8, B 3)(2-%3(=25, ety xﬁ—g—x=3x+l. 5') x2—x—2=0.
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351. ‘Opolews Tés: o) X—2—12x—14-27=0, p) 9x—2-21x—1412=0,
Y) (x=1)(x-2)=0, &) x2=}3(2x~}3), £) V3 x24+V19x+ }5=0,
oT') (x—1)2—(3x+48)2= (2x+5)2, &) (6x—1)24-(3x+ 4)2—(5x—2)(5x+2)=53,

i 1\2 1 1 1\& o = X(2x4-8) X \*
M (5)+(3) (o) - (=0 9 G2 - (5 )-m,
2
1) x4+ = =2(1+}6).
‘Ouas Bevrépa. 352. AVoare kal EmoAnbeloore Tig tE10cdoErs :

a') x2+4%ax—10a2=0, PB) x2—2o0x—3a2=0 Y') x®=5a(10a+x)
&) xX(a+x)=c2p(p-1), ¢) x2-2(x+8)x+320=0, o7') x2—2(a}PB)x+4oP=0

Oxt r=atprl,  m) BBy gy (X)L —(2ax- B)=o,

2
2x—a+p B Y
o tax+x2_ a2+1 i . : 2 pl
e i ') Aelfore, 611, Tva al Efodors  ax?4Px+y=0,

)
X2 +Pix+y;=0 &ouv plav plfav kowdv, e (xal &pxel ) vé Eycopev :
(B1—a,P) (By1—Pyry)=(ya—y10)%. ('Av p, 1 kowh piZa, edpete T& py2, py, bk TEV
% +Pp1ty=0, p2+PBipy+y;,=0, xal &v elpedi pi*=k, py=N, BéoaTe A2=x)
‘Ondas TpiTn. 353. o) E&v & ouvTersaThs Tol X2 Tiis $1odoews B’
Babuol elvon TéAeiov TeTpdywvov dxepaiou, TpooBéTouey Eis Ta pEAN aUTRs TO
TeTp&ywvov ToU TrmAlkou ToU ouvTeAsoTOU Tol X Si& ToU Sirmhaciou Tfis TeTpa-
Y@VIkfis pilns ToU ouvteAeoTou ToU x2 k.T.A. AUoate ofTw THy tficwo
4x2-23x =-—30.

B") 'Edv ¢ ouvtedeoTd)s ToU X2 Btv elven TéAstov TETPAYwWVOVY, TOAACTTAG-
cialopev T& piAn THs EEiodoews Emrl kaTéAAnAov dpibudy, doTe & OUVTEASTTT|S
ToU X2 va yivy TéAsiov TeTpdywvov K.T.A. AloaTe ot Ty Eflocwoiv —3x24-5x=2

§ 171. ’EvioTe AUouev v Efiocwory P’ Bafuol &1’ &utoou dva-
AUoews ToU Tpiwovipou alrrfis els yivduevoy TapaydvTwy, &v Tol-
To elvon Buvarrdv v& yivn elkdAws. “Eorw T.X. 6T Exopev THY EE1-
cwotv x*4-7x—60=0. Tpémwovres T TP&TOV pEAOS alrTiis els yi-
vouevoy Trapaydvrev Exouev v (x+12)(x—5)=0. AN\’ fva 1o
Y1véuevov Tol TpaTou péhous ioolrron pé 0, &pkel x+12=0 f x—5=0,
& T@v omolwv eUpiokopey x=—12, x=5.

Mé Thv mponyouptvny mopelav Suvépeda EvioTe v eUpwpEY
Tas pifas kad E§10choewy dvertépou Tol Seutépou PaBuol. TM.y. &v éyopev
™y Elowoly x-x2—6x=0, yp&popev ol olre: x(x*—x—6)=0
A x(x—3) (x+2)=0. Al &t e pilos Tds x=0, x=3, x=-2.

"Eotw 1) tflowots x*—8—0. ’Avr oUTiis ExoMev THv ioobUvapdy
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s x*=29=0, {4 Ty (x—2)(x*+2x+4)=0 xoi & Excwpev Tds pi-
las, &v Aowpev Tas E§locoes x—2=0, x24-2x+4=0. ’Ex Tfjs mTpoo-
Tns Exomev x=2, &k B¢ Tfis Bevtépas x=—1:[:iv-3-T

'AoxfoetLg

Né& AuBolv al ké&Tw® Efiowoss Bid Tpomfis ToU mpwTou péAous ikdoTng
£ls y1vopevov TapayovTwy :

354. a') x—x2—2x=0, p') 4x*—4x2—x+1=0, y') x349x2427x+427=0,

355. a') x*+ax2+ax+1=0, B) x*—Ax242Ax—(A+1)=0
Y x34843(x2—4)=0.

356. ) x*+ax?+ax+a2=0 B") x4+44x34-4x24+x=0,
Y) ot (a+x)t—cdx¢=0.

357. «') x5—xt—x+1=0, p") x°—12x4448x2-64=0,
¥) x*4ax+ (a+1)=0.

5. EEIZEQZEIZ AYOMENAI ME BOHOHTIKOYZ AINQITOYZ

§ 172. ’EvioTe t§iowoeis Tivés B’ Pobuol kal dvetépou &vé-
yovtau els THY Aoty &mAouoTépwy E§ioddoewy B’ Pabuol ué v xpn-
opomoingiv PondnTikdv &yvwoTtwy. "Eotw Y. 1) Eflowos

(x2-5x)*—8(x*—5x)—84=0.
A& Thv Aoy adrriis BéTopey x*—5x=0w, &Te eUplokopey w—8w—84=0.

*Ex Tijs AUoews ToUtns eUploxopev  w=4410, ftor w,=14,
w,=—6.

*AvrikabioTéopey Tds Tipds Tou w els THY Eflowov x2-S5x=w
kai Exopev Tés Efiowoes x*—5x=14, x*-5x=-6. ’Ex Tiis AUoews
fxdoTns ToUTwv eUplokopev x=7 kal x=-—2 & Tis a kal x=3,
x=2 & Tiis P’. "Apax o pilen Tiis Sobelons E§iocooeas elven —2,2, 3, 7.

'Aoxfoetrg

Né& AulBolv al kérwb E6iowaoes :

358. (6x—1)2—11(6x—1)428=0. - 359. 2(x—~7)2+4(x—7)—2=0.

360. (x+1)=+29-‘i2—5)+05 875.  36l. (2x—a)i—P(2x—a)—2p2=0.

362. (3x—2a+B)2+2B(3x—20+B)=a?—P2. 363. (x2+3)2—7(x2+3)—60=0.
364. (x24+Tx)P—6(x2+7x)-16=0, 365. (x2—7x)2—13(x2—Tx+ 18)+270=0.

366 (2x+4- ) (2x- 5 +2)-35=0.36. (214—13)’ z 2;_-:3
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6. [IEPI TOY EIAOYZ TQN PIZQN THE ax?+Bx +y=0

§ 173. ’Edv mapooTiiowpey pt p, kod p: Tas pilos Tfs é€1-

owoews ax?4-Px+y =0, 0& Eyxowpev, s eiBouev.
_PHVEdey __pVpiday
=% ' | P= 2a

Maparrnpolpev, &1, & elvon T6 B2—4ary )0, od pifon elven Trporypa-
TiKal kai &vigol,
£
2a

"Edw elvon 1o P*—4ary (U, o pigon elvan urycdes év yéve, émrebn
8¢ 10 P4y ypheeTan kad oUTwo : —(4oy—P?)=i*(4acy—P?), Emetan
én el Ty TepiTTwoy oMy ai pilea elvar ouluyeis pavraoTikad,
fitor :

"Edv 16 P’—4ory=0, af pilat elven TpoypaTikal kad foon pé —

_ —P+ilday—p? L=<y P
B ricRaa, | i 2a

Ex 1év &vorTtépw ouvdyoupev TOV Efis Trivoma :

lov. "Eav elvaw B—~4ay ) 0, ai p,, p. €lvar mpaypaTixal xai
dvigol

20v. "Edv elvatr B>—4ay=0, ai p,, p, elvar Tpaypatixal xal

looar pe — ';:E‘ .

3ov. "Eav elvau B>—4ay ( 0, ai p,, p. elvar pryddeg (7 pav-
Taotxal ) ouluyeis.

"Eotw my. 7| lowors x2—5x1+6=0. :

Elven a=1, p=-5, Y=6, P*—4ay=25-24=1. ‘Emoptves ol
pifan avrriis elvan TpaypaTikal Kad &vicor.

"EoTw 1y &lowots 3x2—12x+4 12—0.

Elvon a=3, p=—12, y=12, B—4ory=144—144—0. "Apa ai pifo
auThs elvanr Trperypomiked ked foca.

Ax T EElowow 2x2-3x+4—0 elvan a=2, Pp=-3, y—4,
P*—dory=9-32=-23. "Apax ai pilor Tarns elvan HIyddes ouluyseis.

'‘AocxfaerLg

‘Oudas wpmdTn. 368. N& TpocBiopiodi] 16 eldos TGV PILEY THY KaTwWI
thiowoewy xwpis vd AuBolv :
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o) x2-15x+16=0 p’) x2+4x+17=0 y') x249x—7=0

&) x2—-3x—21=0, e) xt=1-Tx, ot’) 2x+3=x2

369. Aeifare, 611 al pifen TGV xaTwh tEiomoewy elven mpayuaTikal, &v of
&pifuoi a, P, ¥y, B elvan mporyporTixoi :

) Z L Bl p) et pyx—(a+pry)=0
x—y x5 f
y) xt=T (x+2m). §) 2=+ ;_5_5 + 5L =0,

370. Aciforre, 5T, d&v ol pifon TS ax2+2px+y=0 elvan TpayporTikai, T
aitd 8& oupPaivy kal B THY x242(a+ P+ y)x+2p(a+y)+ 3ay=0.

371. ’Edv | ax®42Px+y=0 &xn pilas mpayuaTikds, Seifore, ST kol ) £€i-
ocwois PEx2—ay(x—1)2+ay—1=0 & pilas TPy HETIKES.

372. Aelfare, &m al pifon T@Y k&t Efiowoewy elvan pnrai, ¢’ Sdoov xkai
ol &pbpol a, B, v, & elvar prToi :
a') x2-50x|-4ot=0, B) X(x+2p)-24p*=0, Y') cPyx*—(a?pe+y?)x+oPy=0.

373. ‘Opoicos Tév: o) (a+B+y)x2—2(a+P)x+ (a+p—y)=0.

BY) (Aa—9y250)x2+ dax(oryt-+ PBE)x+ (ary®+ PBe):=0.

374. Acifore, 811 of ké&Twh tfioboes EXouv TUPUETPOUS pifas, g’ doov kal
ol dpiuol a, B, v, 5, k elven &piBuol oUppeTpor :
o) x2=a2(2a2-x), P') 2x24 (y+4)x+2y=0, Y) 2yx2—cP(x—28)=4ybx.

6') 2x24 (6a—10x)x—30ax=0.
375, Aeifore dm # tElowors x2+mx+k=0 Exe1 ouppETpOUS pias, &tav:

2 2
376. Acifore, 611 al pilen Tév wkérwb Eiodoewy v pavtaoTikal &
a8,y dvan mparypomikol &piBuel 7= 0 kad B 7= y.

a’) x=(w) (1_—;\) B’ w=A+ —;t— ué A, K OUHUETPOUS.

o) o?px?—2aPx+2p=0Q, B') X2+ 20+ a2+ P24 y2=0

y") x2—2)apx+17ap=0, 5') x242ax-+ o2+ p2—2py+y?=0

377. Acifare. &1 ) tEiowars (ax+P)A+ (a,x+Pp;)2=0 Exe1 pilas pavraoTikas
tav Poay—aP, 7=0.

378. "Edv ol pifon Tiis Efiodborws ax?+2px+y=0 elvon gavraoTixal Beiforre
&1 kel ol THs ox2+2(a+P)x+2p+y+a=0 elven &miong pavraoTiKal.

379. Aciferre, &m, dv al pifon Tiis Erotorws 8a?x (2x—1)+ p2=0 elven pav-
TaoTikad, of Tis 4a®x2+P2(4x+1)=0 6& elven TpaypaTikal kad Gwnool

‘Opds SeuTépa 380. A Tivag mpds Tou u al kaTwTipw EHoots
Exouv pifas TporypaTikds kal foas ;

o) 2ux?4 (Sp+2)x+4u+1=0, B) 0,5ux2—(2p—1)x=3p—2,

y) (st 1)x243(u—1)x+p—1=0, ") (2u—-3)x+ux+p—1=0.

7. EXEZEIZ TYNTEAEETQN KAI PIZQN THZ ax24-Bx+y=8
§ 174 ’Ex ToU TUtou TéV pitésv Tiis ESiomoews ox?4-Px+y=0
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. BB e VP Y

EXOpEV : pP1= ____‘ﬁ-f-lfzﬁa—‘%ay’ Pe = _ﬂ_yga% (D
"Eav pév Tds lodtnTas alrtds mwpooBiowper Kard péAn, eUploxo-

HEV p,+pe=_2%5=—- %, tav 8¢ T&s TOAACTIACOIAOWUEY KaTd péAn,

(=p+VP*—day) (p—Vp—ay)
402

EUPIOKOUEY  pPype=

Eis Tov &piBunThv ToU kAdopaTos éxopev v& ToAAaTTAGOI&Tw-
Hev T&s ouluyels ToodTnTOS —{3—|—V[32—-4ay, —B-)p Ay, fitor T
&bpoiopa émi THY Siaxpopdy TEY —P kad V[B?—4cry, ETTOUEVWS TO Y1vo-

pevov airo elvon P2—(P2—4ary)=4ory. “Apa Exousy pipe= %= —::—.
TL.x. Tfis éfiowoews 3x2—5x+6=0 T piv &Bpoiopa T&V pIldy elvoa
g—, TO B¢ ywéusvov%= 2,

§ 175. AoBévrog tod &Bpoloparog xal tod yivopévou Svo
&pBpdv, duvdpeda va elpwpev adrodg Sk Tig Avoewg EEicwm-
cewg B’ Pabpob.

Mpdoypary, &v B elvan 16 &Bporopa kai y 16 yivdpevov TéV &pi-
Budv, ol pilon Tiis &§i10cdoews x2—Px+y=0 6& elvon’ of InToUuevor
&pifuol. Adm, &v x TapioTévn TOV Eva &piBudy, & &AAos O elven
B—x. OUtw 6& Excopev x(B—x)=y fi x*—Px+y=0. (1)

‘O els T@v SUo &piBudv elven pla TGV pif{@dv Ths é§iowoews
(1). "O &\Aos &piBuds 8& elvon kar’ &wéryknv ) &AM pila Tiis (1),
816m1 16 &Bporoua Té@V Yo prl@v aUtiis elvan P, Soov xad T &bpoioua
TV 8Uo &piBuddv. Tly. &v 16 &Bpoioua Tédv &piBpdv elvan —4 kai
TO yvdpevov — 45, of dpifuol 8& elvan pifon Tiis x24+4x—45=0, fiTo1
ol 5 kai —9.

§ 176. [Taparijonoc. Td &Bpoiopa TéY pilév Tiis Efiodoews:
ax?+-Px+y=0 loolror pé¢ — %.'Av 70 o Telvn) els T 0, &AA& B0,
1 #Elowois &véryetan els v Px+y =0, Tiis émoias ) pila elvon — %
‘H &A\An pila Tijs Bobeions é§10coews B Teivy els 1O 4-00. TlpdypaTt
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trre1dn TO— P refver els 1o (4) &mepov, 1y 8¢ pla pida Tiis tE10woEws

Telver elg T —%, ) &\An 6 Telvn els T + oo.

'AexfoeLg

‘Oupds mpdTn. 381 N eUpedi 1o &hporona kol TO ywdpevoy TV piidv
16y xé&Twh tfiodorwy Xwpls va Auvbouyv :
a') 2x2—4x-3=0 B') 3x2+8x—12=0, y') x2=Tx+10=0.
382, ‘Opolws tév:  a) x2420x=3c? p") xt—4ax=-3c?
383. E0pere Thv &AAnv pilav Tdv thiowoewy ¢
a') x2-5x+6=0, &v # pha elvaa 2,

B") x’—%)x+l--=0. &v ) pla elven %.

Y) xt—(a+p)x+ap=0 &v 1) pla gven a.

‘Opds Seutépa. 384 o) "Av py, py elvan plfen Tiis ox34Px+y=0 e0-
peTe TO py—py B TGV «, B, Y-

B') N& eipedi] 10 p+py® TV, PV py, Py THs ax?+Px+y=0 xal dxohol-
Bws TO p+pyd Bid T@v ouvTeEAeoTdY TS thiowoews.

385. Edpete T &bpoioua, TO ywousvov, THY Siagopdv, TO &Bporopa TV TE-
Tpaydvey kal T@Y kUPwv TV pILdY Tis x24 x4+ k=0, Ywpls v& A8 alrn.

386. EUpete TO &Bpoioua TEV TeTpary vy TV piG@dy TOV xé&rwh Efiowoewy
yowpls vé Aubolv abran :

a’) x2—9x+10=0, p") x345x—7=0, y') 3x24Tx—6=0.

387. TMpoobioploarte 10 A, ©oTe T &Bpoopa TEY TETpIYwVWY THV pi&v
Tfis tfiodoews x4 (A—2)x—(A+3)=0 v& elven B

388. Tlola oxkots mpémer v Umépxn ueradl Tév P kal v, Tva ol pifon T €61~
ocoews X2+ Px+y=0 Exouwv Adyov A

389. EUpete oyxéowv TéV a, B, v.lva, al pifar Tiis tEiomoews cx34-px+y=0
glvon &vddoyor T&V B kal v.

390. TlpooBioploaTe Tét B xad y, OoTE f Siagopd T&V pildv Tis thodoews
x24Px+y=0, elvan 4, T@v 5 wiPwv TV 208.

391. TlpooSiopioaTe Tov v, doTte al plfan Tiis thiodoews
(a—P)x2+2(a?—p2)x+v=0 v& elver Too A v& Egouv ywodpevov 1.

392. Tlolav Ty Tpéme va Exn T ¥y, dote ol pilon TS tEiocboews
3x2—10x+y=0 v& elvar pryadixaf ; Né& Exouv ywopevov =0,75;

393. TlpoobiopioaTe Td y, doTe o pltan Tijs tiocoens x2—8x+y=0 v&
Anpodv Tds EEfis oxtoes. &) p=pw P') P=3pu Y') Pp=x1.

394, Td airrd G1x Tas oxboes: o) 3py=4pst+3, B prt+p.'=40.
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8. IIEPI TOY IIPOZHMOY TQN PIZON THE ax?4-Bx+y=0

§ 177. Aobeions Tiis tfiooews ax?+-Px+y=0, Suvdueba v
Slokpiveopev, Tolov elvon T Tpdonuov EkdoTns TV pilév olrriys,
&v elvan mwparypaTikad, Xoopls v AUowpey Thy E€icwa. Mpds ToUro

Trapatnpoluey, &1, &poU elvan p,p,— -E Kai py+py=— %, gmeTan, T
gxopev ToOv EEfis Trivomer.

Ipéonpa t@dv plldv tig Eowaoews ax?4-Bx4y=0.
dv B*—4ay ) 0.

1ov. "Av elvar % > 0, ai pifar elvar dpdonpor- Berixal wév av
elvat xai — % > 0, dpvmrixal 8¢, v elvar to — % (0.

20v. "Av elvar— —I— (0, ai pifar elvar érepbonpor - droddrwg
peyadvtépa 1) Oetuch pév, dv elvar xai —% > 0, ) dpvmriny, 8¢, dv
w—L (0.

a

3ov. "Av elvau £= 0, ¥ pia pila elvar ton pe 0, # 6¢ dAAn
pe — 2-

"Eotw .. f) &flowars x248x+12=0.

"Exouev p*—dory = 64—48 =16 = BeTicds. *Apa o pilon p; xad py

elvon mporyparikal. *Etraidn 8¢ pyp,=12 ) 0 kad p1+pe=—8-(0, 8& elven
&pvnTikad.

'Aoxfoerg

395. Elpere 0 ofjux T@dv piddv Tév kdTwh Efiohoewy, Xwpis va Aubolv
aUTan :

a') x2-8x+12=0, P) 6x2—15x—50=0, y') 7x2414x-—-1—0.
396. ‘Ouoiws Tév & :

a') Tx2-5x—1=0, B) x2-3x—4=0, Y') 3x2-4x-2=0,

5') x2-3x+2=0, €) x2+43x+41=0, oT’) 5x2—15x—1=0.

9. TPOIIH TPIQNYMOY ax?-Bx+y
EIZ TINOMENON IIPQTOBAGMIQN IAPATONTON ©F IIPOE X

§ 178. "Eotw & {nTeitan vé Tparry TO TPIOWHOY ax?-+Bx +y
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el y1vopevov TraporydvTev. “Av oy, pe elval ai pifon Tiis ax?+-px+y 0.
of &moica Aéyovran kol piloa ToU Bobévros Tpuovupov, Ba elvai

prtp=— £, (D) Pipr= - (2)
“YrrobéTovTes TO a0 ypa@ouey TO TPIOWIHOV ws £Efis
ax?4-px+y=a(x*4 %— X+ —Z-).

*AvTikaDIoTROVTES TO % ut 76 ioov arrol —(pi+pe) & Tiis (1)

kol TO %— pt TS pips ik THs (2) evplokouev ST

x4 Px+y =afX*—(pit P2 )X+ Pipa]=xX(X*—PrX—PaX+ PrPe)=
=af (x—p1) Xx—p2(x—p1)]=(x—P1) (x—p2)-

"Hrtor 16 ax?+pPx+y=a(x—p:)(X—p2)-

Atoxplivopev Tdpa Tas EETjs TEPITTTWOEIS

lov. "Av ai pilat p; xai p; elvar mpaypatixal xai dvicol, 0a
iywpev a x>+ px+y=a(x—p1)( x—p:)-

20v. “Av elval p= ps, 0& Exwpev a x?+ B x+y = a( x—p1)%

3ov. "Av elvar p; = A45i, ps=A—8i (pryddeg ouluyeig), 0a
iywpev x—p; =( x—A)—di, x—p. =( x—A) 451, xal

a( x—p1) ( x—p2) =af( x—A)—8{][( x—2) +8i]=a[( x—2)*+5].
"Apa : a x4 x4y =a[( x—21)?+8]. "Hror :

To tpudvupov a x*+4B x4y Tpémetar €ig Yyivépevoy pév Tob
a ¢énl 800 mpwrofabpiovg mapdyovrag @g npdg x, dv al plfa
tig éEoboews a x?*+f x+y =0 elvon mpaypatixal xai dvigol,
elc yivépevov 8¢ Tod a éni &v TéAelov TeTpayWVOV 7} éni o &6por-
opa 8o Terpaywvwv, &v ai pilor Tig EElotoews elvar Toot )|
pryddeg (ouluyeig). |

My Sk 16 2x*—3x-2, ToU dmolov ai pilen elven 2 xal —0,5,
Ex oMV 2x?—3x—2=2(x—2)(x+0,5).

Ak 16 2x?—12x-+ 18, ToU émofou ol pifen elvan Tocn pé 3, Exouev
2x?—12x+ 18=2(x—3)"

10. EYPEZIZ TPIQNYMOY B’ BAOMOY EK TON PIZON AYTOY

§ 179. “Orav doBolv af piloan py, Pe gvds Tpiwwvipou P’ Pabuol
dos Trpds x, ToUTto B igoUTon pé (x—p1) (X—p2)=X2—(P1+P2)X+-P1P:
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ToAAaTrAacaopévoy TS TroAY Al Tap&yovTd Tiva oTabepdv.’Hror
Buvdpeda v elpowpey TO TpIhwpoy Tolrro ( ropaderopévou Toi
oTalepol Tapdyovros ) &k TéV pildv olrod.

T.x. 1o Tpidowupoy, T Eyov pilas Td&s 3 kad iz' 6& elvan foow

1 2x—1 2x2—Tx+3 1
ue (x-3) (x—f) = (x—3)(}2—) =x—§x—'t~’ T 88 3 kod 5 6

elvan pilan Tfis E10doews 2x2Tx+3=0.

'Aoxfioerg

Ouds mpdTn 397. N& Tpormoiv elg YIOUEVa T& TpiIcowpa ;

a’) x2-9x+18 B') x244x+43, Y') 2x24-3x-2,
8) 2x®412x+418 €') x2—4x-5, ot’) x2-5x+46,
398. N& dmhomoinfolv T& kdrwh KAdoporTa §
o) x2—5x 4 6, B x2+4x_-t§’ ¥) x2410x+21 ;
x2—7x+10 X24x--5 2x2+4 12%x+18

‘Ouds devrépa 399. Elpete &flowcty P PoBuol ué ouvreAeords de-
paious Exouoav pilos:
a’) 3xal 0,5 B 3xV2, Y) 4£V5, &) +il2°
§) atp, or’) at}B, £) atilp, 1) atfa
400. Zxnuarioare Tds EQiocons Tés Eyoloas pilas TO &dporopa kal 1o yive-
uevov TdY pildy TAY kéTwd Efiodorwy
2x-5 8

% ey B) x2=¥30x—y3),
Y) x*4p Ixf'“l ) =2ap(x—ap).
« B
401. Zxnuatioate Thy #ficwo Ty Exovoav pilas T& Terpdywva Téy pi-
Lév s EEiodoeus V3x24+)17x + V5=0,

402; IxnuaTiooTs Tds Efiooes Tés tyoloas pilas Tous KuBous TV piidw
TEV tQodorwr:  af) 2x(x=a)=a¥, P") x*4-ax=a2p(p+41).

403. Exnuarioere T BeutepoPdbutov Eflowotv, yvwoToU Svros, ST & gur-
TeAeoThs ToU BevtepoPadulov Spov s elvan 7, o0 wpwTroPaBuiov =14 kal
pix 1@ pifdy -5,

404. "Edw x,, x, evan al pllcn Ths tfodoews ax?+4Bx+y=0 | Tfis
x4+ mi+x=0, oxnuoriooTe TS thowoes Tds Eyoloas Tds kéroob pilos :

) x,%, X%, P) —x,% —x,?, Y) XXy XiXg%  8) x;42x,, 2x,4-X,,
€) X—2x;, x,-2x,, or) X, 1 +x, X+X,2, 9 X_I;Y-iz' )‘_12_-!);—1-”
2 1
: : X
N) aX®+PxXy+YXg?, ¥X, 2-BX,X,+ ax,t, 8") ix;:_’ x_:‘
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405. *Edv Xx,, X, elvar pifon Tfis thiowoews ax2+ Px+y=0, UtroAoyioaTe THv
Tipy TéY TapaoTdoewy, Xwpls va Aubl 1 Effowos:
o) (exy+P)A (exg+P)*% B) (Bx®+Y)(Bxs?+Y)
Y) (rx+B)—2+ Xy t+P)-2
406. *E&v X,, X, elvan al pigon Tiis E§iodoeas 5x2—12x+1=0, UmoAoyioaTs
Ty Ty THS TOpaOTAOEWS X, —X,2X,+ X X,P—X,%, Yowpls va Auj A Elowos.
407. ’Edv X,, X, elven pifon Tiis Efiodaews x2—2x—35=0, UmoAoyicaTte THY

TIgfY TS wqpac-rc'xcrsm}-[—‘:—x’-’%}—’. yopls va AuBf 1 Eflowais.
1 2

11. IPOZHMA TOY TPIQNYMOY ax’+Bx-+y
AIA IIPATMATIKAZ TIMAZ TOY X

§ 180. "Eotw TO Tpiovupov ax?4-Px+y kod 6T T X Aappé-
ver Trparyparikds Tipds. “Av al pilon ool py, pa elvon Tpoy HoarTiked
kol &vicor (foTw 8 8T elven py(ps), B& Excouev

ox?+Px+y=a(X—p1) (X—p2).

a’) "As Umobéowpev, éTi o Tiwed ToU X elvon pikpdrepon ToU
Py, Emopbveos kai ToU pe. TéTE T& X—p3, X—pp Elven &pvNTIKG, TO B¢
(x—p1) (x—pz) (o5 y1vbuevov &pvmTIKGDY Tapayovtwy ) elven feTi-
K6V, kad TO a(x—p;)(X—pe) 8& Exn TO Tpdonuov ToU a.

p’) "Eotw, 611 of Tipad ToU x elven peyadUTepan ToU Py, ETTOREVGIS
kol ToU p;. ToTe T& X—p; Kad X—p, elven feTikd, émions kai 1O (x—p1)
(x—pe) elvon GeTikév, TO B¢ ywoduevov a(x—pi)(x—py) & En TS
TpodoTuoV ToU .

y") *As tmobéowpev, Tt o Tnad ToU x elvar peyoduTepan ToU
p1, AN pikpdTepon TOU pg, fiTO1 P3 { X { pe. TOTE TO pdv x—p, elvan
BeTIKGY, TO X—pp &pynTIKOY, TO B (X—p1)(X—p2) Elvon &pvnTikov (o5
yivépevov SUo érepootipcov Tapaydvrwy), &pa To a(x—p1)(X—p,)
#xer Tpdonuov &vtifeTov TOU .

5') "Av o py kad pg elven foen fi pryddes &pibpol v yével, ik &~
oav TV ToU X Trparypamikiy kol Sidgopov Ty pildv, TO TpIdVUHOY
Exer TO mpdonuov ToU a. Adm, &v piv elvan p; = pe TO ax?4-Px+y
= a(x—p )% "Htor e 1o mpdonuov. ToU a Bk kdde x #pr. "Av
8¢ of pilon elven pryddes &v yével, 16 ox?4-Px+y Tpémetau els yivo-
pevov Tou a &ml TO &Bpoioua BUo TeTpaydowwv, Eopévas ExEl ™
mpdonuov ToU o 'Ex Tév &vwotépw ouviyouev OTi:
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"Otav 0 x AdPn Ty mpaypatuehy xelpévny éxtdg THV
pIL@Y Tob Tpwvipou a x’+f x4y, 1O TPidvLpoy Exer Td TRo-
onpov Tob a, éve Six TNy Tob x xewpévny, petaEd TdV pi-
Lov Exel mpéonpov dvrifetov tod a.

'Aoxfoelg

408. Ma woias TpaypaTikds Tinds ToU X T& k&Twb Tpidvupa 8& Exouv Ti-
pas BeTikds ; dpynTikds ; )
o) 2x2-16x--24, PB') —2x2416x-24, y') 2x2-16x+32, §&') 0,75x2—6x+1.

£) x2—7x-1, ot’) x2Lix-1, g') 2x2—6x--3,

409. ‘Opoiws T& Tpidwle : :

a') -2x2-16x-32, B') 2x2—16x+40, Y) —2x24-16x—-40, &) —x2-3x+42.

12. @EZIZ NIPATMATIKOY APIOMOY QI ITPOZ TAZ
PIZAZ TPIQNYMOY

§ 181. Aobévros ToU Tprwwipou ax?4-Px+4y kai &piBuol Tpa-
yuaTikoU EoTw A, {nToluev va elpwpev Ty Béo1v adrrol dos rpds kabe-
piav 1@y (bmoTiBepévwv mpaypatindv) pildv Tiis EEiowoews
ax?+Px4-y=0, xwpis v& AubH alrn.

Mapampoluey, é11, &tav Tebf) x=A &is 7O Tpidwupoy, &&v 1O
cA*+PA+y Exn mpdonuov &vtifeTov ToU Tpocfiuou ToU «, ToTE
ai pilen elven mwpoayporikad xai &wicor, & 88 A mepiéyeTon peTay
TOUTwWV.

"Eav Suws 1O aA*+-PA4-y Exn T Tpdonuov ToU a, TéTE & A keiTan
gxTos TAOV P1l@v ToU Tpiwwipoy, E0Tw py, pe (89§ UmoTifeTan py(p,).
Méver va eUpoopev, &v & A elven wikpdTepos Tiis pikpoTtépas pilns pi. #
ueycAUTEPOS THiS peEyOAUTEPAS ps.

Mpos Tolro dprel va eUped), &v elvan pikpdTepos 7 peychire-
pos &ard &piBudv, & omoios v& TrepiExnTon peTafU TGV Pildv. Adm
&v elvon pikpdTepos &rd ToroUrov &piBudv, TéTe, SeBopévou, &m clvan
6 A &1 TGOV pildv, 8& elvon Tpopavéss Tpd aurtédv. *Evégd &v elvon
weyaAuTepos TolouTou &piBucl, B elven &6 A petd Tds pilas.

"Ap1Buos Sucws Trepiexopevos peTalu TV pildv py, pp elvar &

P

— 55 ONA. TO NmdBpoiopa alrrddy, BidT é Tiis p; ( p: TpokUTTOUY, o

2pi{prtpexai pit P2 { 2p,, SNA. 2p, { prt P2 2p,, OTTOTEP, ( &%. (P2
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P

B 6 A 8 etvon pd THV pirldv, xkai &v

“Av Aormrdv slvar A (—

Ay — 2%, & A 0& elvan peta Tas pilos.

"Ex TouTtwv Spiletan | Béois ToU A dxs mpds Tas pilas.

Hapadelypata. lov. "EoTtw, ST BideTan 16 TpidwpoV X4 3x—2
kal {nTolUuev vé& eUpwpey v Béov ToU —1 K. & Tpos Tas pifas
Tol Tpiwvipoy, Xwpls v& eUpebolv alUTan.

Euplokopev TpdTov .TO onueiov ToU (—1)4-3(-1)-2. ToUto
5iber 2Earyopevov 1-3—2=—4, dnAadn étepdonuov ToU ouvTteAeoToU
| ToU x° els TO S0ty Tprovupov. “Apa & —-2 TrEpIEXETAL peTall TdV
pilév ToU BoBévTos TPIVULOV.

“Eotw, 8Tl B1& TO oaUTd Tpiowupov  {nrolpev THY Btow Y.
ToU &piBuol 1 dos Tpds Tas pilas Tou, Xeopis v& ebpebolv alral.
Eiven 124-31—2=2, 8nAadn opdonuov ToU ouvTeAeoToU 1 TOU X2
“Emrerta Traportnpolpey, 6T of pilon elvat TrparypaTikal kad &vioor,

5161 A = 9+8 ) 0. To fudBpoioua Tév piiédv elvar — % Kai &mer-
5n 1) — 2—50—( =— %, &5 1 0& elven petd Tds pilas, SnA. peyaAUTepos

Tis peyahuTépas pilns.

20v. *EoTw 1O Tpidwupov —3x*4-2x+1 xai &1 InToUuev v
8ty ToU 0, d Tpds Tas pilas Tou, xwpis v& eUpebolv alral.

O¢topev x=0 &is TO TprCOVUPOV kai eUplokopey —3.024-2.04+1=1,
fitor EEaryduevov Etepdompov ToU a=—3 ouvTteAeoToU ToU x? els TO
Sobtv Tpicovupov. “Apa TO 0 TrEpiExETCn petafU TéY pr{dv TolU Tpiw-
wopou. Ak TO aUTO TPIVUUOY, &v [nToUpev THv Géorv ToU &p16-
pou 2, Eyouev —3.224 3.241=—1246+1=-5, fito1 dudonuov ToU
a=—3. *Emerta evpioxopev, 511 ai pifen elvea Tparypamiked kod &vi-
oo1, S16m A=4412)0. "Apx 1O 2 eitan txrds TRV pr{dv ToU Tpi-
cowupov. Elven — %:—27%3) = —-;—xcd 2 )-;—, &pax T 2 elven pet&

a5 pilas, SnA. peyoAUTepov Tiis peyaAutépas pilns ToU TPIWVUUOV.
'‘AocxfoeLg

410. Tis /| 8tors Tov 1, 7, 5, =5, —1 g mpds Tas pifas TV tEi0oEWY
a’) x243x—4=0, p’) 2x2+4T7x-1=0, v') x2—4x+3=0.
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411. EUpete Thv Béorv ToU &pifuol o) % pY -1, ¥') 05 &) —0,25 dx

Tpos: Tés pibas ExdoTou THV TprwwWipwy ;

a’) 2x2—6x+41, B') —x24-x—4, YY) 7Tx2—4x-—1,
2
5) ’% R ¢) 3x2+6x—4, oT') —X2-Tx—2,
2
) "I = ;q, n') 4x2=7x+1, 8") 0,5x24-0,6x—1.

13. EYPEZIZ TQN IIPATMATIKQN PIZQN THE EZIZQEEQE
ax?+4Bx+y=0 KATA INTPOXEITIZIN

§ 182. ’Edw, Stav x=A; kal x=A, (Smou of A, A, elvan apr-
Buol mpaypaTikol kol Sidgopor peTaly Twv ), TO ax?4-Px+y Aou-
Pévn Tuds Erepooripous, TéTe 7 Eflowog ax*+Px+y=0 &e pifas
TpayuaTikds kod &vicous Emedn, &v ol pilan foav fom 7 mryodi-
kai 70 ax?+4-Px+y obdémoTte O& fiAAale Trpdonuov, doTe v EAdu-
Pave Tiuds ETepooriuous: TévToTe B& fiTo dudonuov Tol « (§ 180 %)
Metafy 88 1év Ay xad A, TepiéxeTan pla TGV pildv Ths iodoecs
cx’+Px+y=0. AiéTi, & p; kai p; elvan ol pidat ToU TPIVUHOU
oax?’+Px+y, fwedl) Sik x=A;, x=A; o Tipai TOU Tpiwwpou elvon
étepéonuor 6 Umobéoews, pia ik TEY TPV oUTdY & elvan Ouo-
onuos ToU a kai 1 &AAn &repdbonuos ToU a.

"Apa, els & TV A;, Ay 0 elvon Evrds TGV p1L@dv kai & &AAos
#kTOS aUTGOV.

Olres &v A ) Ay kaod pg ) py 0 Excopev A THy Sidrabiy P1 A1 0z A,
A ™Y Ay p1 A pe & TGV Smroleov paiveran, &1 peTall A,, Ag TEPLE-
XeTan pla pévov pila, eite #) py eiTe ) p,.

Eml Tiis iBiémTos alrriis ornpifdusvor Epyaddpeda dx &€fis :
S1& v& eUpeopev Tds ( TporvpaTikGs ) pilas EEiodoeme KaTd Tpooty-
ywow (&v Btv ebplokwvton dxpiPéds ).

*Eotw 1) &lowars 8x2—2x—3=0.

Ofrouev &vti ToU x SUo &piBuols ( TperyparTikoUs ), @oTE TA
£8orydueva, T& omoia O& elpowuev kTS AVTIKOTAOTAOEWS ToU X
els & 8x?-2x—3, v& elvon frEpdonua. “Otav x=0, eUplokopev —3,
Sdtav x=1, ebploxouev 3. ‘Emoptves petay 0 ko 1 mepiéyeran pic
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pila Tis Eiooews. AauPdvousy Thpa THY péonv Tipnv petafl 1ol
0 ked 1, 8nAadh BéTopsv x=0,5, &te eUplokopev 2—4 = —2* Emwopéveos 1
&veotépw pila wepiéyeTan petafl ToU 0,5 kad ToU 1.°H péon T petagy
100 0,5 kai 1 elvan 0,75 kail &vmikabioTédvTes els v Sobeioav Efiow-
ow x=0,75 eUploxopev, dT1 1) Tip b ToU x elven pifa Tiis E§iow-
oews. "Orav x =—1, Eoupev 84+2-3=7. "Apa 1| &\An pila mepiéye-
Ton perafy 0 kad —1. (TTpooeyyloaTe mepioodrepov, f| Elpete -
v ). Tov Tpémov alrrdy Tiis eUpéoews TpayHaTIKGY PILGY KT
Tpootyyiow Buvédpeba vd Epappdowpev Spolws koi els Efiocoes
&veotépou Pabuod.

'AownfoetLg

412, Edpete p¢ mpookyyiow Tés mpayuaTikds pifas Tév kérwbh Efiodaewy
&1&x Tiis ueBdBou THs Tpooeyyloews (2w Bév eUpiokevTan dkpiPds kal pi elkoAiav).

a’) x2-5x+3=0, p") 3x2—6x+2=0, Y') 2x243x—8=0,
') x3—3x245x—1=0, ) 2x2463-5=0, oT) X'4x-1=0,
) x%-3x%44x2-3=0, n’) x+-3x2—x+1=0.

14. AYZIZ ANIZOTHTOZ AEYTEPOY BAGMOY

§ 183. T&oa &viodmns ToU Bevrépou Paduol d Tpds Eva &
yvwoTov, fotw TOV X, elvan év yéver Tiis popefis ax?4-Px+y )0,
| ax?+4Px+y (0 (dmwou Umotiferan &mi elven o # 0).

‘H Seutépa popety &vdyeran els THv mpotnV, &v dAA&Swpey T
ofjuota TévTwy TV Spwv, &Te | dvicdtns dvrioTpépeTan. “QoTe
méoa &viodTns ToU Seutépou Pabuol SUvaran v Bewpnfi, ST elven
THs uopefis axi+-Px+vy )0, dmou T o Slvarar v elvan Bemikov f
&pvnTikdv.

M v Aowpey v dvicémta ax®}-pPx+y )0 (1) mwaparn-
polpev &m, &v TapaoTowpey pPE py, P Tas pilas ToU Tprwviuoy
Tis (1) xad Umotéowpev, &1 elvon Tparyportikal kad Gwicor (EoTw
1 pr), 0& Eyoouev ax?+Px+y=a(x—p;)-(X—p:). ZnToUpev v& €U~
pwuev Tds Tiuds ToU X, Si1& Tds dtrolas TO a(x—ps)(x—ps) elvan fem-
®OV.

*Av elvar 10 a ) 0, 1O dvwTépw yivdpevoy, G yvwoTov, yivetan
BeTikdv S1& x { pr kad x ) pe. "Apa af Tipad ToU x, al EmadnBelovocn ThHY

14
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dugdtnTa, elvon mavTes of mpaypaTikol &piBpoi of HIKPOTEPOL TTiS
MIKpoTEPas pilns py kad of peyaUTepor Tiis HeEyoAUTEPOS pe TOU TpI-
wwUpou.

"Av elven (0, TéTe Bix Tds Tiuds ToU x, of dmoia TrEPIEXOVTOL
WeTafU TGV py Kol g, TO Yivdpevov a(x—p,)(x—ps) Exel onua &vri-
Betov ToU a, SnAadn BeTikdv. ‘Emopéves of Tipal ToU x o groaAnBeU-
ovoan ThHy (1) elvan wévTes of Tparypartikol &piBuoi, ol dmoion TEPIE-
Xovral petadu py kal p..

“Av o pilot p, kai pe elvon foon kod elven T @ )0, TéTE Bick TEOQY
TNy Sidgopov Tiis pilns ToU Tpiwwipou TO yiwdpevov a(x—p1)?
elvor BeTikéy. AnAadty TéTe TévTes of TpaypaTikol apifpol ékTds Tiis
p1 EmaAnfeUouv THY dvicdTnTa.

"Av Suws elvan 16 (0, f) dvicdTng Biv EraAnBeveTon S1& kaupiaw
TIUNV TparypaTikny ToU x. AdTi TéTe elvon ox?+4-Px+y=a(x—p,)?
xai &@ol 16 a elvon dpunTikdy, TO a(x—p,)? elven &pynmikdy Sick TEoay
TPy uaTIKAY TIuNY ToU x, ékTds Tis p1, Bix THY omrofav pndevileTaa.

"Av od pifon py, ps elvar pryddes év yével, 1) dvicdTng EradnBeeTan
Bi1& maoay pév TPAYUOTIKAY TIHY ToU X, &v elvar o )0, 81” oUdepiav
B¢, &v elven o ( 0. A6 16 Tp1cdvUPov THis (1) lootren pé 1o Y1vouevoy
ToU a & 16 &Bpoiopa SUo TeTparydvwy, fiTol Exer TO onueiov ToU
a ik mMEoQV TPAYPXTIKNY TIUAY ToU X.

"Eotw m.y., 611 InTEiTon v Aubf) 1) dvicdtns x*—2x+8) 0.

Al pifon ToU Tpiwwipou x2-2x + 8 elvan myades koi elvan
a=1 ) 0. "Apa 1 &wvicdTns dAnBeler S1& TEoav TPXYUATIKN Y TIP{Y
TOt X,

"EoTtw mpds AUowv ) dwiodtns x2—x—6 ) 0.

Al pilar ToU Tpiwwinou x2—x—6 elvon of —2 xai 3 kod 16 a=1)0
‘Etropévads af mpayparikad Tiped ToU x o émenSedoucon Thy &vi-
ootnTx elvon af x ) 3 kad x (—2.

§ 184. "Eorw, &Ti Eopev .. THY dvicdTnTa.
x(x*—3x+42)(2x*+7x+3)(x2+x+1) ) 0
Maparnpoluev, 61 16 x*+x+1 Exel pilas pavTaoTikGs, &pa ExEl
Tipny BeTikflv 81° olavdnmoTe wparypaTiky TwAv ToU x. ‘Etropévess
f) Sofeioa &viodtns elvon foodUvauos p¢ Thv ETTOpEVT Y,
x(x*-3x+2) (2x*+-7x+43) ) 0. {2
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‘O mrpéiTos Mapkywy X pndevileTal 6tav x = 0, 6 Be BeUTepos
x*—3x+2, &rav x=1, x=2 ki & TpiTos Tapdywy 2x2+Tx-+3, oTav
X =— -21, x=-—3

Al Tévre oUted Tipad ToToBETOUpEVOn KT OEIPAV peyefous
elvan _3(-—%(0(1(2.

a') "Orav x (-3, & TpATOS Tapéyewv Ts &nicotnTos (2) el-
ven &pvmmikds, & (x>—3x+2) B Exn 16 ofiua ToU ouvTeAeoTOU
ToU x?, &rav x {1, Emoptvas kad STav x(=3¢(1, T x2—3x+42 8& &xm
16 mpdomuov BeTikOV. ‘Oupoles, & TpiTos Tapdywy Tfis &dvioGTNTOS
(2) & 2x24+Tx+3, &tav x(-3, 8 gxn TO TPOOTMUOV TOU OUVTE-
AeoToU TOU X%, fjTor BeTikéy. “OBev TO y1vouevoy TV TPIRY TTOpa-
yévtwy Tis (2) elvon &pvnTikév.

p") “Orav elvoa —3 ( X {(— %, & TrpéiTos TTapdrywv elvan &pynTIKOS

& BeUrepos BeTikds (B16m TO X Exer TNV kewpévny &Tds TGOV piriddv
Tou) kadi & TpiTos elven &pvnTikds (B16T 6 x EyxEL TN KEIPEVT|V PETO-
& Tév prlév Tov). ‘Emoutves TO YIVOUEVOY TGV TPIGY TIXpary GVTLV
elvan BeTiov.

y") “Otav elven — %(x(o, & TrpédTos Tapdywy elvan &pvNTIKOS

ol &AAoi SUo feTikol kad TO yiwdpevov TV TPIGY &pVNTIKOV.

8') "Orav 0(x (1, & wpdTOS Tapdywv elvan BeTikos, & BeuTepos
BeTikds kol & TpiTos BeTikds, &pa TO yiwdpevdv Tov elvon feTiKOV.

) “Otav Angdij 1(x(2, 6 mpdTos Kad TpiTos Trapdywv TS
&niodrnTos (2) elven Betioi, 6 BeUrTepos &pvnTiKds, Gpa TS Y1vdpevov
T6v TEIGY TapaydvTwy elva &pVT TIKOV.

o1') Téros &v Angbi) x)2, ol Tpels TapiyovTEs Tfis (2) elvan
BeTikol kad TO ywdpevov elvan BeTikov.

Ex ToUTwv Emetan &mi 1) Sobeioa dviodTng ¢rrahnBeveTon, OTAW
—3(x(——%ﬁ &rav 0(x(1 f étav x ) 2.

'Ev ytve,, & Exowuev dviodtnTa TS popefis A-B.I" )0, &mou
A,B,l, TrapioTévouv TOAUGWUKG S Tpds x mpcdTou fi Beutépou
Pabuol, eUpioxopev mp&Tov Bia Tivas Tipds ToU x EkaoTOV THV
A,B,I", ylvetc BeTikdy kad B Tivas ylvetan dpynTIKOV. ToUTo &U-
ploxopev Bonbolpevor &md Tas pilas EkdoTou TV AB,l.

Wnepromotr|Bnke amé To lvotirouto Eknmaibeutikng Mohmkrig



212

"AkoAoUBs Ek TGV Tipédv ToU x kpaToUuev s AUoels Tfis &vi-
ooTNTOS EKelvas, Bid T Smolog 76 yivduevov A.B.I" yivetan fetikdv.

§ 185. "Av Exwuev dvicdtnTa T Hopofis %-) 0, &véyouev alriv
els v looBlvapdy Tns dnodTnTa This Hopefis A-B)0, &v moAamia-
o1owpey T& &uica il B?, &te Acppdavopey L;a—g) 0 7 A-BYO, v
émofav etélopev xard T &voaoTépeo.

Auvdpefa Spws v ECeTdowpey XwpioTa mwoTe elven A Y0 kad
A (0, xoBox kol TréTe elvan B >0 kai B{ 0 xad droAoufws v& kpa-

THowuey Ekelvas &k TGV TIPGY Told x Sid Tds Smolas TO % elvea

BeTikoV.

» s ' c ) x—4 x—2

Eotw m.x. mpods AUow 1 &vigdtns 14 ——uo) =

'E€ olrrfis &xopev Thy loobUvapsdy TneTi=k g—g Y0 A v
ED DM EDEDED ) ey 2o e

Tp&ewy kad THY dvarywytv &Y ducicov Spawv (els TOV &piBunThv)
x2—4x+1

Eyouev THY 3D (x—l)> 0.

Al pifon ToU x24x+1 elven ZiVBT ol 8 TolU TrapovopaoTol
Tis TeAeutadas dveotépw &igdTnTos af 1 ked 3. ©ftovTes x=1 €lg
TOV &piBunThv Tiis dvicdTnTos eUploxopey éfocydpevov —2¢ 0. “Apa
76 1 mepiéyeron petall Tév p1ldv ToU &pibunTol. Oéropev x=3 ¢is
TOV &pibunThv Tis &vicdTnTos kal eUpiokopev 9—12+41=-2(0. *Apx
A pila 3 7ol mapovopaoTol TepiEXeTon  peTafl TV Py ToU
&pifunTol. Olrws Eyopev 2243 ¢4 ¢34 2+V§T

Mapornpolpey Tdpa, 811, dTav elven x {2 —Vi: Ax)24)3 s
&pIBunThs kol & TapovopaoThs Tiis &vwTépw &vicdtnTos elvon Be-
Tikof, fiTol ol EmoAnBeveTon. "Emrions &, &tav 1({x(3 xa of Svo

opor elven &pvnTikof, &pax 16 Ao —(—f__?;?:':ll—) elvan BeTikdw

kad f) dvioéTns émoneveran. *Evéd dtaw 2—)/3(x ( 143 (x (2 +3,
1) &vwtépw dviodtng Stv EmaAnBeleton, 51611 of &por ToU KAGopoTos
telvon Erepdonuorl ked troptveds TO KAdoua yiveton &pvnTikdv.
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‘Opds wpoTn 413. N& Avbolv al kétwb dviodTnTes:

2 : LoBuvIx
o') x243x—4 )0, p") x24-3x—6)0, Y)T_T (2.

414. EGpete Tds Tipds ToU x Tds EmcanBevovoas Tas SUo dviedTnTas :
o) x2-12x+32 )0 xkal x2—-13x+22 (0, B') x>-3x+2)0 xed 4x24+5x+1 {0

415. N& AuBolv ol dwiodTnTes :

W (x=1)(x-2) o\ X2-3x+42 . 1 1

) 8y i)’ Lot Pdgmpepes Y™ ¥ Yy

‘Ouds SevuTépa 416. N& Aubolv al xortwtépw &wioétnres, &v elven
ap(y(s: «)(x—)(x-B)x-y))0, P) (x—)(x—P)(x-y)(x-5))0.

417. N& AuBolv al &wicdTnTes :

a') 4x3-10x2+418x ( 0, B’) 3x3-5x2+42x )0, Y') x*—x244x ) 0.

418. MeTafy Tiveov &piBudv mpéma v mepigxnTar &y, fva 1) Efiowars
ux?4 (u—1)x+2u=8 &n pilas mpoypemkés ; wryddas ;

419. Tlolav mipfv Tpémer v &xn & A, Tva ) x24 (2A4-1)x ) —19 EmadnfelmTan
51& ooy TpaypoTikhy Ty ToU X ;

15. IIEPI TQN TIMQN TOY TPIQNYMOY ox?4-Bx+y
AIA IIAZAY TAE IMPATMATIKAZ TIMAZ TOY x

§ 186. "Ectw m.X. TO Tpiowpov Tx*-5x+6.
"Av TapaoThowpey oUTd pE \y, B& Exwuev THY ouvépTnow

y=T7x*-5x+6 €1 )
*Av T6 X QUTIKOTAOTHOWHEY WE piav TIpAV TpayporTikfiy T.X.
pt x—=3, TO TpidvUpov AcpPavel THY Ty 7.32-5.34-6. (2D

“Av els Thv (1) Otocopev &vri ToU x THY Ty 3-+¢, Smou T
£ TaploTdvel ToodTNTE Tva TpayuaTIKNY, 8& Exwpev &5 Ty
ToU y THY y=T(3+4€)*-5(3+€)+6 = 7(3*+2.3e+¢*)—5.3-5e+6=

(7-3°=5-34-6)+T7-2-3e+ Te*—5e. (3)

*Eav &md v mipfv abmyy (3) ToU y &dpaupéowpev THY Trpo-

nyovpévny Ty ool (2), elploxopev Siagopdv THY
7(3+€)*—5(3+4¢€)+6-7-324-53—6 = 7-2.3e4+Te>-5e. (4)

*Av Tdpa Umobéowpev, & TO € elvon TrooéTng Soov BéAopey
pikpd &oAUTws, TéTE koi | TOooTNS (4) yiveron doov BéAopev
mkp& ( &moAUTes ). Aidmi ExaoTos TV Speov Tng TEpIEKE TO €, TO
Stroiov Buvdpefa v EAarTdowpey, doov BEAopev ( &roAUTws ). Ma-

Wneptomotr|Onke amé To lvotirouto Ekmaibeutikng Mohmkrig



214

patnpoluey Aorov, 611 els eAayioTny ( &moAUTws ) peTaPoAfny TAs
Twfs 3 ToU x dvmioToixel €AayioTn ( &mOAUTWS ) METGPOAT TS
ouvapToews (1). Ak Tolrto Aéyopev &mi:

To Tprwvupov (1) elvar ouvexeg g mpog X 1) ouvexhg cuv-
dptnoig Tob x Sa TV Tiwnv Tob x = 3.

"ANN olawdnTroTe TrpaypaTiknY TRV kod &v Béowpev  &vTi
ToU x els v (1), ebpiokopev, &Ti 1O Tpicovupov elvan ouvexns ouvdp-
ols ToU X Sik THOQV TOIQUTNV TIMMV TOUTOU.

‘Ouoicws evpiokopev, 6T1 &V TpicdvIpOY TS popfis axi4Px-+y
elvon ouvexns ouvdpTnols Bid Tdooy TpXyUoTIKAY TRy ToU X.

Kaf® Suoiov Tpomov Opilopev Ty ouvéxeiav olaodnmote ouv-
apThoews ToU x. “Av & ouvaptnoils Tis Bév elvon ouvexns Sid Tiva
Tiuny ToU X, AéyeTon douveyng dix THY TPV alThv.

Ex ToUtewv Emetan, &1, 6Tav TO X peTaPdMAeTan &mwd Tivos
TpaypaTikils Tipfls A els GAANY B AcuPavov cuvexds Tas évdioué-
ooUs TINGS TS Kelpévas peTafU TV A kad p, TO Tpiovupov B pe-
TaPdAAeTan &o Tiis Tiufis aA4-PA+y els THY Twwhv api4-Puty
AauPdvov Tipds &v ouveyeiq.

R") "Eav petaPAnTr Tis x AcouPdvn &meipov TATBos TrpoarypoTi-
K&V TpdSY, of dmoicn &md Tvos kad EEfis UmepBaivouv TavTa &pi-
Budv BeTikdv ( doovbnToTe peydhov ), TéTE Aéyopev 6T aUTn Teiver
€ig 760 OeTindv dmepov (oo ) kai TO onueldvopsy pE —»oo. Edw
8 of mpal olrrfis dmwd Tivos kai &g’ EETis elvon pikpdTEpal TavToS
&p1fuol &pvnTikoU ( doovdhTroTe pikpoU ), Aéyopev, 8TI 1) X Teivel
els TO dpynTiKOV dmrEpov (—o0) Kad TO OMUEIOVOUEV PE X—»—o0.

*Eotw TO Tplcbvuuob ax?+Bx-ty, omou azx0. Othopev va
eUpwopey e HETaPdAAeTen ToUTo, &Tav TO X MeToPdAAeTan &md
—oo pEXpt + oo AapPdvov év ouvexeig Trdoas Tas Evdiapéoous Trpa-
yuorikas Tipgs. Mpapopev TO Tpiddvupov ds £§Ts

ax’+Pxty=o (x1+EX 4 % + i — k) =o[(x+ &) + - B]

[o
[ (x +2)-5)

Maparnpoluey, 611, &v pév elvon a ) 0, 16 Tpicdovupov Ba Exn Tc
Tpoonuov Tiis ToodTnTos, 1 Omwola elvon Evros TV &ykuAdv:
&v B¢ elvon {0, 6& En &vrifeTov Tpdomuov alrriis.

Wnepromotr|Onke amé To lvotirouto Eknmaibeutikng Mohmkrig



215

~ o A o \ Az 2
lov. “Eotw, 8T elvan 16 a ) 0. "Otav 16 x—»—o00, TO (x+ 23&)

—>+-00, t&v Bt &’ alTol &eanpedi) & dpiouévos &p1Buds '3—2%%7, WEVEL
Biagopd, 1) Omoia Teiver gl 16 + oo.

“Qote, STav X — — oo, TO Tpidwupov Telvel gls TO + oo.

Eqv 16 x oUfaveTan ouvexds &mo ToU — oo Acupdvov Tiuds

HikpoTépag TOU — 2%, TO X+ Qﬂa elvar &pynTikdy, A& TO TETPA-
ywvov ouTtol (x+ 2% )"‘- elvan BeTkdv kad EAaTToUTOn OUVEXGS

“Ortav 10 X yivm —2%, RO X 2% yiveton 0, 1O d¢ TpidOVULOY

. 24ay . y e webig L =
yiveTan —aP 4‘1—2}’. Otav T x aUfdveton &TO ThS TIUTS —- % ouve-
X6 Teivov el TO + oo f) TOCOTNS X + % elvan BeTikn) kod cEcve-

vetan ouvexdds &md 16 0 Teivovox elg T6 4+ oo
*Apa kai ) Tiun) ToU TprLVUpoU alEhveTan oUVEX®S &md TS
2_4QY
TIPfS — @ 5—4;2 Teivouoa el 1O -+ oco.

20v. *Eotw, 8T elvar 16 a ( 0. “Otaw T& x-——00, TO TPIVUHOY

’ > 1 r A 1 2 2 ’ A
Teivel €is TO — oo, 810TI TO pEV (x-|~ 2%) _@To:_ﬂ_) Teivel elg TO + oo,

SAAG TO y1vOpEVOY & [( X+ 2% )z— S 12’ ] —>— oo, tmra1d elvon o ( 0.

‘Orav 10 x=— %, T TpIOwpov YiveTan —a& P;::—‘:I.

“Otav & X—+ 00, TO TpidovUpoy Teivel oAy el TO —oo, Eveka
ToUu 611 elven a (0. *Htor:

“Otay 16 a)0 xal 76 x perafdrderar ouvex®dS amd —oo ...
— g& .. 400, T6 TpLOVLROY EaTToDTaL SUVEY DG &Td 400, péxpL TOD

pi—ha

s Y iai Emerra adBdvetar cuvexdg péxpt Tod 420, drav 8¢

elvar 0 a (0, Sid Ty adThv ocuvvexin petaBoAny Tod x, To

24 :

Tprdvupoy adBdvetal cuVeX®S dmo —>o, yiveror _B__&Tm_y wai
éAaTTOUTAL TAALY CUVEYQDG MEYPL —O.

y') ‘Ortav uia Tév Tipdy, Tas Omolas AcpPavel peTaPANTH

moodTns, elvan peycduTépa OOV TV &\Awv TPV TAnciov al-

Tiis, TéTe Abyopev, &m alrn elvan péylotov TijS P.ncxﬁ?\n'rﬁs.
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ToUvavriov, &&v pla TGV TPy peToPBANTHS ToodmnTos elven
HIKpOTEpa TEY &AAWY YEITOVIKEOY TIMGY oUtiis, xcAoUpev alrmv
E\drioTov Tis peTaPAnTs

8") ’Ex Tév &vwTépw Tapornpoluey, &T1:

"Edv elvar 76 a ) 0, t6 tprdvupov ax?4-Bx+y Exel EAdytortov

drav x =-—-%, elvar 8¢ §) aylom Tipd Tov H — p—z—j_g—Y
"Eav elvar 16 a(0, 76 tpudvupov ¥xer péyiotov, Stav x =

- —% y €lvar 8¢ # peyiom nipA Tov § — l-“_;:gj’.
"Eotw Ty 10 Tpidovupov 3x26x+7. TO a=3)0 &pa TO
B 6

TPIdVULoY Exel EAdyioTOV, dTQV X =— =k
Oftovres x = 1 eliplokopev, 11 TO EAdyioTov ToU Tpreovipou
glvan 4.

"Aogxnatig

420. Av EaoTov T@V K&Twh TPIOWINWY v eUpebf) 1O péyioTov fj BAdnqioTov
xal Si1& Tiva Ty ToU x oupPaiver TolTo :
a’) —x244x+4-3, B 19x2—7x+3, ") x2—-7x—13,
8") 15x2+4x-7, €')-x24-3x—6, at’) 9,5x2—0,25x-2.

16. TPAPIKH IIAPAZTAZIE THE TYNAPTHIEQX Y=ax?4Bx+y

§ 187. "Eotw T Tpidowpov ax?4-Px+y (&mov elvan « + 0)
A&k v& mapaoThowpey ypaikds THV peTaBoMy olrrol 8éTopey
y=ox4-Px+y 1
kal Siaxpivopev Yo TepirTdoEs, UtrobéTovTes, &1 EkaoTov Lelyos
T&V TIpGY ToU x Kad W TapioTdveTon pd &v onueiov Exov TeTunuévny
™Y Ty ToU x kod TeTorypévny ThY Tiuv ToU y ax mpds &fovas
Spboywvious x'Ox kal y'Oy.
lov. "Orav elvar 1o a ) 0.
Mveopifopey, dm1, dtav 76 x abfdvetran ouvexéds &md —oco ué-
Xp! —2—1-, T6 ¢ EharTolTon ouvexdss &md + oo péxpr ToU 4“—?'4;—‘32
Ak ToUro Aéyopev, 8T 1) Eflowors (1) mopioTaveran pé piav kopumy-
Anv ypapprv, Tfis émolas &aoTov onueiov Exel TeTunuévny kod Te-
Toryuévny dvmioTolyws Tiuds TéY X kal @ THs EE10¢oEws (). "Hror
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# &v Aoyw ypauuh 0& Exn kA&Bov ouvexfi ( &vev Biaxotris TIvos ),
& &moios 8& &pyiln &md &v onueiov, TO drolov kelTon els THY yeoviaw
wOx' xal elvan TOAU pepokpuUopEVOY (teTunuévny X— — oo kal TETa-
yuévny y—+ 00), KorTepyOpevos Bt BigpyeTon &TTO T onueiov A
(&vw f k&tw Tiis Ox ), E&xov

Tﬁunuévnv-——z%, TeToypévny B (8 Y I
Br ¥ (ay. A6). \

Otav 10 x &mwd THS TIEAS

B

— aEdveTon ouvex@s Telvov eig
16 +o00, 1) &lowois (1) Aéyopev,
&m mapioTdver dAAov ouvexf] KA&-
Sov ypoupfis, & omoios &vépyetan  X° 0 TT(8/0:9) P x
&mrd 1O onueiov A kal &ropakpUve- y
Ton Tpds Ev omueiov TOAU pepa- Zx. 16
xpuopévov, TO drroiov keiton el THY
yoviav xOy, pé TeTunuévmy kol TeTayupEvny Tewvovoas els TO +oo.
Ex TédV &vwépw EmeTan, dm f) €lowors (1), dtav TO o elven
BeTikdV, TapioTavel THY kauUAny BAI (ox. 16).
20v. "Otav 7o a (0.
Eis Thv TepiTTeoy amy, STav TO X cUfaveTar ouvexds &mo

I
|
}
1

— oo péxpr ToU — % , TO W aufdveTon ouvexds &md —oo péxpr ToU
4oy—p2
=

‘Emroptvers B1&x T&s Tipds autds fy E§lowos (1) mapioTaver gva
ouvexij KA&Bov, & dtroios &pxiler &rd &v onueiov TOAU HEHAKPUTUEVOY

xai keipevo el THv yoviav x'0y’, ToU omolou 1 TeTUNUEVT Kal TeTa-
yuévn Telvouv els TO —oo, kaTaAfyer B¢ gls TS onueiov A’ (&vw i k&-

T Tiis 0x), ToU émofou | pév TeTUNUévn fooUTan e —Z—F:( , 7| 8¢ Te-
Tooyméon it 21=F o 17).

*Orav 10 x avfbveTan ouvexdds &md — % péxpt ToU 400, T
Tpicovupov, &pa kai TO , EAaTToUTan ouvexds dmb“%esuéxpt ToU
—oo kol 1) Efowais (1) S Tas Tipds aUTds Aéyopev & TaPIOTAVEN
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ouveyf] kKA&Bov (kautruAns) ypappdis, & dtroios kaTépyeTan &mod T on)-
peiov A’ kal &ropoaxpUveTan Trpds £V onueiov oAU HEHOKPUTUEVOY
xelpevov els v yoviav xOy" pé TeTpnpévmy kod TeETarypévnv Teivou-

oas el 7O 4 oo kal — oo (o).

£ 17 ) &vrioToiyos.

4 P A& v eUpeopev ol ) kopTrl-

————— S An Téuver Tov &fova TéV W, Trapa-
L //"'\ TnpoUpev, 11 els TO omnueiov TS

|
1
i Toufis 8& Exewupev x = 0. AAN" &v
! \ Béowuey x=0, eis v (1), eVpioko-
/ ! pev w=y. “QoTe 1| KOUTTUAN TEWvVel
: o Tov &fova WO'y els TO onpeiov I,
fi Iy, &ov Terorypévny fonv pé y.
Sx. 17 "Av p;, pe elven ol pilon ToU
Tpiwwopoy, Stav Tedf| els olTd x=p;, | X=ps, Exouev Wy=0.
"Ex Tolrou fmetan &1 1) koumUAn Tépver TOv &fova TEV x elg
T& onueia T& Eyovta TeTUNUévas Py Kail pe. “Av T& py xai p, elvon pav-
TaoTikol ) pryddes” &piBuol, 7| kapmUAn (TpoyuaTikéds) S&v Tépver
Tov &fova TOV x.
Auvvéueba v eUpepev T& onpela Tis kautrUAns 8étovtes x=1,2,3,...
&te elpioxopey y=o+P+y, y=4a+2B+y, Y=9+3B+Y,cecerere
OUrws eUpiokopev T& onpela THs xopmiAns.
(1, a+p+y), (2, 404-2B+Y), (3, 9a+-3B+Y)....
‘Emions Oétopev x = —1, —2, —3 xal eUploxopev &AAa omnusia
Tfis kopmUAns. *Av OfAwpev, Oftopev x Toov pE &AAas Tipds . X-
x=+40,1, +0,2,.... x=42,1 +22... «kai elploxopev dAAa omnusia
THS kauTUAnS.

§ 188. I[Taparpnos. ‘H xaumUAn, Thv omoiav TapioTdver 1
£€iowois (1), xodeiton mapaPori, Tiis dmolas 1) Béois dAA&ooer petd
Tol Tpoonpoy Toy a kal T&V OUVTEAETTEOY TOU TPIWVUHOU.

"Egaguoyr. "Eotw TO Tpiovupov y = x2-5x-+4. "Exopsv
25 ¢ 25 542 25 5y2 9
e e S A, T o b £

5

“Orav 6 x aféveTon ouveyds &rd —oo péypr ToU 2,1 (x— 7,
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EharrTolUTon ouvex@s & oo pEX Pl Tou 0, 0 & y #AaTToUTON OUVE-
X6 &md oo peExpl ToU — %. OUTeos f) KouTrUAT Exel ouvex ] kKAaBov
A &pybuevov &md anueiov pE Te-

TUNUEVTV KXl TETOCY HEVTY Te1voUoas y r
gls T —oo kol oo kal @B&ver Els ‘\f '

‘
16 onueiov A (%,—42) (ox. 18). o) [

*Otav 10 x aufbvetan ouvexd®s
T = y 5\2
& = péxpt ToU +o0, TO (x;j)
o E4veTan ouvexGds &ro ToU 0 pé-
xpt ToU + oo, TO B¢ W cUb&veTan

2
(3/z0) ] (4.0) X

ouvexéds &mo — z—uéx'pt ToU —+oco.

‘H kaprUAn Aotmrdv Exer kad SeuTe-
pov ouvexfj KA&Bov Al, & &roios
&vépyeten &k ToU onueiou A | (0- %)

|
|
[
|
I
1
!
|
|
|
|
|
I
|
I
|
|

( gw, ——i ) kol SropckpUveTan Els
T &meipov péxpr ToU onueiou, TO L
dtroiov Exel ouvTeETaypévas TEIWOU-

oas el +oo.

“Orav & x=0, 10 W elvan-igov i 4. "Apa 7| KapTIUAN TéUvEL TOV
&Eova TéVY  els 1O onueiov [ (0,4). ‘H kapmrUAn Tépver Tov &fova
oy x elg T& onueia (1,0) xai (4,0), graidn) elvan pr=1 kad p=4.

Ak v eUpowpev kad &AAa omueia TS KapmuAns BéTopev .y
x=2 kai eUploxopev y=4—10+4=-2, x=-—2, 6t y=4+104+4=18,
x=3, &t y=9-15+4=-2, x=—3, éte y=9+154+4=28.

OUrrws Exoudev s onueia Tiis KOUTTUANS T :
(Y =218y TR (-3, 28).

Zy. 18

Hapatienas. ‘H edpeois T@v onueiwy, es T& dtoix 1) Utro TS
E10c0ews W=ax?+PX+Yy TOPIoTAVOUEVT yeouun Tépva TOV &fo-
v& Tév X, 8& bpion T& onpeia aUTH pE T&s TeTPNuUévas Towv. TAAN
avrrad & elven pilon Tol Tprwvipou ax?4-Px+y, Emwadi 0& Eyoopev
y=0.

‘H elpears Tédv pil@v Tis Eiotdoews aUTiis KoTd TGV TPOTIOW
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aUToY, dnAadt), Stav kaTaokeudowuey THV KUTTUANY y=ax?4Px-+y
ki elpwuev Tds TeTunuévas TGV onueicor  Topfis Tiig KOPTTUANS
ve TOV Gfova T@V x, Aéyeton YPapuxh Abois Tig Eicwaoewg
ax’+Bx+y =0

'Aoxfoerg

‘Opas mpdTn. 421. N& EeTactf] ypagikés 1 ueTaPolt) Tév ouvapThoecwy
€ls GEovas dpboywvious :
o) y=x2-x-3, B") y=3x2—7x+3,
Y w=2x+ }ff, 8) ‘P=—§"\'2+ 2 x-1.
4 4 5
422, N& A8fj ypagikéds 1) ficwors x2—Tx+411=0 (Btoare y=x2-T7x+11)
‘Opds devrtépa. 423. N& xaraokevaot] f ypauud, THv dmolav Tapi-
oTéver 1) Eficcwars x24y2 =25 gig &ovas Spboywvious.
424. N& xkaragkevuoBolv els &fovas dpfoywvious al ypaupal w=x2, X=y?
xai va Bery8fj, ém Exouv piav uévny kowdhy yopdfv.
425. EUpete Ypopikéds els &fovas dpBoywvious T&S CUVTETQYpévas TV KOi-
viv onueiwy TEY By=x? xad x=—y2
426. Ebpete T&s ypagikds TapagTdoers el &ovas SpBoywvious TéY w=x2 kai
Y=8x2 xal ovyxpivaTe alrds peTadU Toov.
427. Elpete v Tophv TdV ypapudv X2 +y?=100 xad x+y=5 €els &fovas
Spboywvious,

ax 4+p
17. TPA®IKH ITAPAZTAZIEZ THE EZYNAPTHIEQE Y= FETTS
§ 189. "Eorw mpidTov 1y = xl (1)

©étouev els ™yv (1) x=1, 2, 3, 4,.. xai eYpioxopev =1, %,

%. —‘lf,.. NapPévopev &fovas pBoycwvious x'Ox, YOy (ox. 19) kad
T& ebBUypautia TufuaTa 06, OH, #m Té&v Ox kai Oy mapioTdvovta
10 +1 &ri #x&oTou &Eovos. *AxoAoUBws eUpiokouey T& onueia, T&
1 1 1
omoia Exouv ouvTeTarypévas (1, l),(2, 7): (3, ?)’ (4, 2—),..., £oToo-
cav 8 aUTd kot oEipdy T& M;, M, Ms, M,, ... (ox. 19).
Moparnpotpev, 11, étav 1o x AauPavn Tiuds BeTikds cEavo-
pEvas, TO W AcuPéver Tipds BeTicds kal #AaTToupévas, STav B TO
X +oo, 0 y-—0. TO onueiov, 16 &moiov EXEl OUVTETCrypévas

Wnepromotr|Onke amé To lvotirouto Eknmaibeutikng Mohmkrig



221

(x—>+00, y—0) Teiver v& elven i ToU &fovos Ox, GAN’ eis Gmreipov
&méoTaciv &md Td O. Oétopey Twpa s THv (1) x= -;—: %: %: kai
guploxopev w=2, 3, 4,..., dxoroUBus 5¢ elploxouev T& onueia pé ouv-

e (3:2): (37

(42 4)- EoTwooy B oira y
xat& oepav & M, M, ,"kﬁb
2 3

M1, ., ¥ f 21 HMe

ry

MaparnpoUpev, &T1, STavTO 1L\ M, -
x AapPdvn mpds Gemikds &- ALt - [!'ﬁ-
Accrroupévas, kai TO W AcuPdver X ] ol wkr 2 3 X
Tipds BeTikds, AN’ avfavoptvas, ) > -l
drav 8 x—0, 16 y—+ oo - 4
Té onuelov pé ouvTeToypévas Al
(x—0, y——++o0) Telver vé elvar ‘T—s
¢l ToU &fovos Oy, &AM el 3
&meipov &méoTaoty &mo 10 O y’

O¢étovtes eis THv (1) x=a )0 eU- o

plokopev y= % » 0. *H &glowaois

Aorrrov (1) Abyopev, T TapioTdver piav ypaupnv Siepyopévny &mro
& onueic My, Mg, My,M,..M (x—>+ o0,y—-0), xabx kai &me TG on-

HeTar M% . M—; » M-;-,... M’ (x—0, y—+oc) kai Exer 1 o). 19.

Oétopev els THY (1) x=—1, =2, —3,..., Xx—>—oc0c kal eUpiokopev
1
Ir

gry=—1,— 31— 51—
£yopEV T OT|HETX

P_a(—1~1),Ps(~2— 3 ), P—s(-3~ 1) ieis P (x> —00, y—0),
xeivron B8 T& onueia ot &l Tiis ypouuds, Tv omoiav TaploTavel

f (1), tv® 1O onpeiov (x——o0, y—»0) Tefver va elvan &mri ToU Ox'.

Ottouey els THY (1) X=— 51— 51— s X—0 (&0 &pynTI-

kas Tipds), OTe eUploxopsy y=-2, -3, e , y— —oo. Ta omn-

vy W—0 (& &pvmTikGs Tipds). OUrw
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peix P __;_r P__;r P-—-%,...., P (x—0, y— —oc ) keivran &l Tfis

Ypomufis, THv omolav Tapiotéver 7 (1),

OUrw Aoimrdov Aéyope, 811 1) ypauud, Thv' dmolav TrapioTdve
fi (1), &moTeAeiten &md 8Uo pépn, T& dmoix kaAoUvTen xAdbot Tig
Yeappiig, TO &v TV dmolwv keitan dvrds Tiis ywvias xOy, &ml Tob
omofou kelvron kad T& onueia My, M,..., M _; 'MTl ., Kai TO &AAO Ev-

TOs ThS ywvics x'Oy’, &ml ToU omoiov keivron kad T& onueia P_,;

P i P_%, P___;----- elvon 8¢ Bix x =a {0 T \p:;l (0.

‘O &fwv TV x koAelTon dovpmwrog Tis ypopufs, THv dmofav
wapioTavel, 1) (1), émeadn, Stav onpelou kepévou Emi T YPauuTis
TO X—>+ 00, TO onpeiov oTd Telvel vk éom) &l ToU Ox, kabdx drions,
&tav x— —oo ToU onueiov kepévou &l Tijs YPaupfis, TO év Adyw on-
uefov Tefver va Tréon émi ToU Ox'.

Li& TOV airrdv Adyov kad & &fwv TGV y kaAsiTan dodunTwrog
i év Abyw ypapuiis. Kodeiton 8¢ olrws émeads, &rav onueiou
Kewtvou Emi Tiis ypaupfis 10 x—0 (3 BeTikédv Tpdv), TO onueiov
Teiver v& Tréor) émi ToU Oy kal Gtav onueiov &l Tiis ypaupfis T
x—0 (&wd &pvnTikds Tiuds), TO onueiov Teivel v Téon &l ToU Oy

Kord Tabra Aéyouev, 11 1) (1) mapiotdvetan &md SUo kA&Sous,
ol &moiol BewpolvTan s Ev dhov, s pia ypauur, 7 émoia kadeitan
OUnepPoAry, of B¢ &foves T@V ouvTeTaypévedv elvar doUpmrrawTol
aUTiis kai Aéyovrar dEoveg Tijg OmepPorfig alrriis.

Ke®* Spotov Tpdmov elpiokouev ThHv mopdoTacv . x. TS
y= % Tiis \p=—% kod &v yéver Tiis y= S émou P)0 A B (0, ka-
Asitan 8¢ mdoa ypopuh TopioTavouévn Umd Tolans £E10¢hoEws
OmepPoly, 1 Omoix Exer douumTdToUs ToUs &fovas TMV ouvTETa-
Yuéveov,

'Aoxfioerg

428. EUpete THv ypagikiy TopaoTacty T&Y oUvepTHoEwY

. 1 ; 2 ; 2
: 3 - < :
5)v= -;. 5) "P=";' o-r)x;p: 10.
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429. ‘Opolws TGV :

1 1 2 5 il
N x=—1 'y X =— — N X = — ) X =— — E)X\I-’:—‘;-
= L 4 P ‘P’ ) W, ) A4

§ 190. "EoTtw 1| ouvdpTNOIS Y = il (1)

x—1

Mp&pousy athyv ds &6fs: w(x—1)=(x+1) A xy—y—x—1=0.
Oétopey els alTy X=X+, Yy=y;+p, émou TO « kai P &tv Exouv

opiofi) kai eUpiokopev (X34 0)- (W1 +P)—(Wi+B)—(x1+c)—1=0

i Xapr o +Pxit ap—y—x—a—p—1=0

A xagik B—1)xi+ (o 1)y +ap-a—p—1=0. (2)
TMpooBiopilouey Tdhpa T& o, P olrws, doe 1 (2) v& pn Exn Opous TrE-
PIEXOVTOS HOVOV TOV X1, Y4 kol EkaoTov els TpdiTov Pabuov. A& ToUTo
Bétopey ToV ouvTeReo TR (P—1) ToU X, kad TOV (a—1) ToU s, ExaoTov
ioov pt 0. OUrw Oétopev a—1=0, P—1=0 kai eUpioxouev a=1, p=I.
TolouTtoTpdTess 1 (2) ylvetan x4+ 1-1-1-1=0 ¢3)
fi Xy =2 (4)
"Eotwoay x'0x, @Oy ol &foves TGOV CUVTETAYHEVWY. Evpi-
oxopev TO onueiov pé ouvtetaypévas (1, 1), éoTew ToUTO o, (1, 1)

' yr
Zx. 20

A ToU O, gépopev eUBeics TrapaAAnAous Tpds Tous &ovas foTw
Tas X,'0yx; (TapdAAniov TOoU &Eobos x'Ox) kai 'Oy, (Trapdi-
Anov ToU &Eovos w'Oy) (ox. 20).
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Topatnpoliey, éTi éflowois (4) yphoeton wal cos &€ :
2
e (5)

Eqv Aormdv AngBolv s &foves ouvteraypévev of edBeion
x'10:1x;, ¢'10y kad dvagépeTan els Tols &fovos arrous 1 (5), orrn
TaploTavel UmepPoAnv ué &ouptrtddoTous Tns, ToUs &fovas onrrous
x"10:x1, Y105y, "ANN 1) &v Ay UrepPold) elvan ) 161a kad &v gy ey
&fovas Tous x'Ox, 'Oy

‘Emopévers 1) dvwrépw Eflowary (1) 'rrcxplo'réwa UrepPoAfv
u¢ &oupTrrdoTous Tous véous &fovas x';0,x;, y'10y ﬂapcrrnpouuev
&1 &aoTov onuelov Tol &fovos x',0;x,, Exer Tetorypfvny s TTpdS
Tous &fovas x'Ox, WOy fonv ut 1, Bik Tolro & &wv x',0,x, Exe
E€lowao @ = 1+ mpds Tous &fovas x'Ox, y'Oy ’Errions &kaoTov
onueiov ToU &Sovos W'10.y; Exel TeTunuévmy x=1 5 MPds TS &pYIKOV
ouoTnua TV &Edvev.

§ 191. "Eorw Tdpa f) ouvdpTnois \p=§-—j—_§ (1) &vagepopévn
mpds &ovas dpboywvious x'Ox, ¢Oy.

*Av éxTedéowpey THY Bwripecuv (ox+P): (yx+38), 8& elpcoper
mTAlkov — > Kai UmrdéAormrov P— 3 57"“8 #0, &v Py—ab+£0

Y ox+p == _Py—ab =_ ﬁY—G5 >
T O ey yx+8 e YOrx+8) s Y,( 1o ] )
5
e
Y Y
p&oopev Tolro cx EEfis: \.p——c-‘- = —E)% .
Y’(x—{»?)

OfTtopev Twpa x+ % =x, ko tp—$ =y, fiTot

X=X,— .E, \P=\Pl+ %

i
OUrws, &vti Tiis Sobefons E§iocooecs, Exomey THY W, . ﬂ_});-:s
b
| xip = a);us =u,, &v Tedi '3);——'—;15: .
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EUpiokopev TO onueiov UEé QUVTETOYHEVOS (— %’ %), foTw TOU-

TO O,(—% %) kai 51 aUroU pépopev eUbeias x'10:x;, ¢10y, Gv-

TioTolY WS TTAPAAATIACUS Tpds Tous &ovas TV cuvreTaypévey x'Ox,
y'Oy

OUrtws N Yi= %‘l dvagepopévn Trpds TOUs VvéOUs aUToUS &Eovas
x0:x;, ¢10ys, TrapioTével UTrepPOATY ut douptrTdTOUs TOUS &-
fovas aurroUs. “H Bobeioar ouvapTnals (1) &vapepoutvn Tpos &Eovas
Tous &pyixous x'Ox, y'Oy TraploTével THY UTTepPOATY pé &oupTrTe-

Tous Tous véous &fovas, fiTol &g eUfelas pi EEiowoes d Tpds TOUS

g by ] a
&pykous &fovas, X=— ok et
Moparnpntéov &1, &v elven Py—ad = 0, TéTe B Exwomev ™V

éfiowaiv Y= %- # &moia TaproTaver evfelav rapdAAniov ToU &Eo-

vos TGV X, TEUvOUoV Tov &fova TGV W els TO onueiov (0, ;)

"Av elvar y =0 xal o, B, 5#0, Exouev \p=a—xg—9=§x+g-

BnAabn Y= %x—l— g- 4 &mola TapioTaver ebfeiav Téuvouoay TOV

&fova T@V X els TO onueiov (-—g, 0). Tov B¢ &fova TV W €els TO

onueiov (O,%
Mapddetypa. “"EoT® f) oUVEPTNOIS Y = gi—;?, S5 mpds &Eovas
SpBoywvious.
“Exouev a =3, p=-5 y= Gy 8=,
s 3y, 8 70 py=ab - 30F3FT T AT
T B P TR Wi B e Bvien) 00 F

*Apa Exopev TV ¢Elowary x1w1=-—i~; ds Trpds véous &Eovoas

x'10:x;, 1Oy, ‘H dpxn T&V vbwv &Ebvov ExEl OUVTETOTYWEVOS
d Tpds TOUs &PYIKOUS &Eovas (— %’ —é—)- f| 6t Bobeioa Efiowais
TapioTével UepPOATV b &ouptrtdTous Tous &fovas, of omoiol

&yovTon &md TO ornueiov 01(- %v ~1§ )-rrorpd?x?\n?\m Trpds ToUs &py1KoUsS.
15
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"Aoxnoig
430. N& yivn 4 ypagiki moapboTacs Téw ouvapThoewy :
LS8 e §:+i Py §:+? Ko g:::
5 x— wi4, ) e ‘23\3’114 o7') X+ 2x—3y+ 1=0.
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KE®AAAION VII
A’. EEIZQZEIZ ANATOMENAI EIZ EEIZQZEIE B BAGMOY

1. AITETPATQNOI EZIEQEIEIZ

§ 192. KoAoUpev é€iowoiv Tva ut Eva &yvwotov (EoTw TOV X )
Siretpaywvov, Eav, ueTX v &modoiphy TEOY TIGPOVOUXTTRV,
THY peTapopdy TEV Spwv els TO TP&TOV péhos kad Tas &varywyds,
&n Thy popeiv ax‘4-Ppxi+y =0, (a#0) (D

“Eotw Tpds Avoiv ) Srretpdywvos Efiowats x4—25x%+144=0.
"Av TO x? &UTIKCTAOTHOWHEY pé TO W kad Emopévass TO xtut T 2,
& Exowpev v Eglowory W2 —25y+144=0.

AUovTes ToUTny eUpioKOUEV \p=2—5—2ﬂ:—7, fitor Tas pilas aUriis
=16 xai y.=9.

“Apa elven X2 = 16 kol x? = 9, E€ v eVplowouev b pilas Tiis So-
feions x=+4 xai x=43.

*Ev yéver wpds AUov Tiis E§iocoews (1) &vmixatrorédpev els abmv

x?=y, 51e 6 elvan xi=y? kai &vti TS (1) Exouev v Eflowaorv
oy +-By+y=0. (2)

*Eqw Aowpev T (2), 8& elpwuey Tas Tiuds ToU W kal EoTwoav
orron o gy kol e Al vé elpwpey TS pilas s (1), SnAad Tés
Tiuds ToU x, SéTopev els Ty lodTnTa X*=y, &mou y Tés Tiuds aUToU
WY1, Y2, OTE ExOMEV T&s EEiodoels X2=\;, Ko X*=\s, & TéY bmrolwv

2Upiokopey x=+yy; ko x=+}ys. *Htor ol mped TOU X elvan
R L A
ANN of Tipod i Kol g elvan, koBds yveopilouev, al

o —p+VpP—4ay, _ —B-Vp*4ay.
= 2a Y2 2a
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‘Etropéveos, &v TAPAOTNOWHEY Ué Py, Pa, Ps Ko ps Ta&s pilas Tiis
(1), 8 Excopev :

B V—3+Va=—4c7y, B V—B+VF3T:40Y
= 2a Pr=—
I YR V B Vﬁﬂ

4 2a

ITapadelypara. lov. *Eotw mpos AUotv f BiteTpaywvos éiowais
x‘—10x* = —9. "Exouev a =1, B=-10, y = 9.

‘ETrouévcog P1= VIO-EV“ =3: Pz = —3r P = 1: Ps = —1.

v. "Eotw 1) Efiowots x4—3x24-2 = 0. “Exopev o=1, p=-3, y=3.

‘Emrouéveos elvan p, = V3+V29‘8 =|/2_. P2=—’}/2_; ps=1, p,=—1.

'Aoxfioerg

431. N& Aufouv ai xérwd tE1ooeErs :
a') 9xt+ | = 10x2, PB') xt—26x2=_25, Y') 10x4-21 = x2,
8") (x2-5)2+ (x2—1)2=40, €) x249x—2=6,25, ot') 9+4x——-10x—2=0

1 1 - 4
oy S = = n (x4+2) (x—2) "2\2
x H_xg 2 n) SRS o (_)

X

o) (x2+1)5(x9+2) v (x2—1)2(x'3—2) =3,

432, o) axi—(a?B24-1)x24+ap2=0, p) at+ P+ x*=2(a2p2+ o2x24 P2x2),
Y) 4(xt+y8)—17y3x2=0, 8') a?(a2—2x2)4p2(B2—2x2)+x4=0.

93 @) @[ 1 (2) ]| =prtar, gy 3(3) (= —22) - (BY.
) [ 59-2 ( %)g] (T ) =225, 8 xt-2(utve-t poyxit uovepeye = 0.
€) xi—aBy(a-+By)xt+(aBy)=0.
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2. TPOIIH TOY TPIQNYMOY ax‘+t@x?+y EIZ T'INOMENON
IMAPATONTQN

§ 193. "Av BfAcopev v& TPYWUEV TO TPIGVULOY oxi+pxy
els ywopevov mpwToPadpicov  TapaydvTwy, Tapotnpolpey  OTl,
&v TeOR x*=\, 6% Exwpev &vti ToU Sobévros TO ayl+Pyt-y. "Av
ol pilea ToUTou TapaoTaBolv uE Wi, WY, 8& elvan oy’ 4-Py+y =
aly—y)(y—ye) Gpax, &v Teb eis Tolrro = x2, 6& Eywpev
(X —p) (XP—pa) = (x— 1) (KA1 §2) Y P2) (2 pa)-

‘Etropévads, & p1, Par Pay Pu TAPICTAVOUV TAS pilos ToU Sobévros
Tprovipou (firor TeB Y= p1, —/¥a=ps, Y9a=ps, — V2 =po), 8
Exwuey axi+Pxi+y = a(x—p1)(X—ps), (X—ps)(x—ps), firor TO Bive-
Tpdywvoy Tpiowpov oxt+Pxi+y TpémeTCn els ywopevov ToU «
¢l Téooapas TpwToPadufous Tapdyovtas ds TPds X. ‘

TLx. &v EYoopey TO TPIOVUUOY x4+ x2—12, trad) elvan a =1, p=1
y=—12, eupioxouey y1=3 Yy =—4. "Apx p1= V3, p=—V3, ps=2i,
p=—2i, fitor xar& TéEv peyedous ol pifcn ToU Tprowipou (o mpo-
yuorrikai pévov, 816m ol pavraoTiked Bev BroxpivovTen kot péyedos)
elven —V 3, ff —2i, 2i xad T Tprd>VUpoV Elven Toov pe

(x+13) (x—¥3) (x+2i)(x—2i).

*Ex Tév &veotipw Emetan, 8T Suvdueda v& elpwpev TO SiTeTpd-
yowvov Tpidvupov, STav yvopilwpev T Téooapas pifas Tou. "Av
oran €lvon X P1, Pu Pa P TO TPidWHOV 6& elvon TO

(x—p1) (x—p=) (X—Ps)(x—P4)
ToNamAaoicopévoy dmi oTafepdy Tva TapdyovTa

T.x. T Tpicdvupov e pifos — %t %: —i, 1 8& elvan TO TpoxUTrTOV
& TOU « (x+ —2,5 )(x— '_E,‘ )(x-i—i)(x——i) perd THYV &TéAeov TRV

mp&Eecoy, SOV TO & TAPIOTAVEL oTafepdby Tiva TapdyovTa.

’Aoxfiocerg

‘Opd&s p TN 434. N& Tparmolv T& Emdpeva TpioYUHa els ydpeva Tpow-
ToPabuiwv TrapaydvTwy.
o) 4xi-10x2+4, B) 7Tx4-35x2428, ¥) o®Piyi—(ad+P)yttatpl
5) WA AcByt— (PP, &) MytHAR(@—BR)y? —atp?, o) yi-(at+1)ayi+o?
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435. EUpete Thv Siterpbywvov tfiowow, f dmwola Exer pigas:
o) £3, £1, B Ve, y) £05 44, ') £3, +i.

‘Opdas SevTépa. 436. Elpere Tpicowwpa Exovra o plilas Tés:

&) i wod ok % B)£02 kal £0,75, y) e, £2a, 5 + (a—i) 4 (a-Hi),
€) +0,75 xkal 421, ot’) +2, 4+3i.

‘Ouds TpiTn. 437. Edpere 16 mpbonmuov ToU Tpiowipou axd+px24y,
Stav 10 X elvon dkTds TAY ( MPaYHTIKGY ) pih@dY alToU py, Py, Pa, Py (&v Elvan
P1{P2{Ps{ps)s BNA. &v X (p; fi X)p, kol &Taw Td X keltan perafl SUo pifdv, SnaA.
Gv elvan py (X {p;, Pa(X{ps kel ps (X (p,. (Atoxpivare Blo Treprrrddoers, &rav elvan
a )0 kal Stav (0. *Eferdoate Thy mepimrwow ke’ fiv ol Sl pifar m.x. af p;, p,
elvar oufuyels pavraoTikad fj pyabikal kol Stav kel ol Téooapes pifon elven
povTaoTikad ) wryadikal, dte SUo elvon oufuyels kal &Aai BUo wéhv ouluyeis).

438. o) AwpeuvfioaTe ds Tpds Tas TpayHaTIKds Tiuds Tou A Ty ficwory
(A—2)x4+4(A+3)x24+A-1 = 0.

B') “Ouolws Thv fiowow x+—(3A4-4)x2+ (A+1)2= 0.

439. Eis v tfiowoy 2x2—(A241)x+A243=0 molav Ty mpémer v& Exq
To A, Bk v& Saxpépouv al pifan kark 1;

3. TPOIIH AIIIAGN TINQN PIZIKGN EIZ AIIAA

§ 194. "Eorw mpds AUow 1) Siterpdrywvos. Efiowas
x*—6x2+1 = 0. ’Emadf) elvan a=1, p=—6, y=1, &oupev cx pilas

" V6+IV236—4= + V6+2V3‘2' kad V6—2V32.

TMaparnpoluey dm xareAfifopev els TapaoTdoes pt SimA& pi-

{ix& Tiis popefis YALVE.
ZnToUpev v pdBewpey, ToTe elvan Suvartdy T TOIQUTAS TAPACTA-

oEls V& Tpéwwpey &ls &\Aas foobuvépous airrddy p &mA& prlix&
s AT A E
O& Beifwpey &1 YALYB = v P (1)

&v elvon A)0 kal 10 A2 —B elven (TéAsiov 're-rpdycovov ), Eorw=I2
"As Umrobéowpev &Tt YA+YB = l]/q—;-{— |/6 (2) émov y, @ Be-
Tikol oUpueTpor kad & els ToUAdyioTov phy TéAelov TeTpérycovov.
Téte fy (2) looBuvopel pt &xelvmv, v émolav eUploxopey Te-
Tporywvilovtes T péAn Tns, SnA. pé THY
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A+YB=y+ o+ 2/yw (3)
AN f (3), s T émolav ol A, y+@ glvon oUppeTpor O B¢
B BeTikds xai VB &oUppetpos, BEv elvan Suvertdy vax dAnbeln Toapa
pdvov  &v ET_vcn:
A = \P+m ’
B Ao (4) (§155Tap. B")
Tére 8& &Andelm kol 1 YB = 2/yow ko v ouvexeia
i A—YB= yt+w-2yyo=(fy—yo)
Suvettdss & dAnelty xal
VATE =%Vl
Aix v& TparoUv Aormov ol TrapaoTAOES THS HOPPTiS YA4 VB
&mou AY0, B)O eis looBuvduous pt ATA& Pilikg, Trpérrel kol &p-
kel v& &Andelm TO ovotnua (4), & &rroiov looduvapel Tpds TO:

A=ytw
Cifif (5)

pt g, w Betikols Kol OUPPETPOUS
AUoeis Tol OUOTHUOTOS (5) elven ol pilen Ths EEiooEws
x>—-Ax+ -i— = (6)
Al pilon ourrfis Spos  elvea mrporyuaTiked kai - &vigon Srav
A:—B) 0 .
& elvon kai oUpueTpol, dtav A’—B elvan TEAEIOV TETPCry VOV,
Téhos Emreidhy Exouv Yyivdpevov %ée}lxév, &poU B)0, 8 elven
xai Betikad, &tav TO A, &Bpoiouax TGV Buo piléov, elvon BeTikov.
"Qore: ol TapaoT&oEls TS pop@fis VAiVTa‘ TpémovTan €ls
iooBuvduous it &mA& piliké, tav A )0 kal 6 A’—B, BnAadh TO
ywoépevov ToU Umroppilou ¢m 1o ouluyts, elvon TEAEIOV TETp&y -

voVv.

Eresh ol plfon s (6) v of AETA=Es AVRES, grqy

A>—B elven Téheiov TeTpdrywvov Y. Toov ué r, ypagovrai -ﬁ%r ’
t=f

S5 kai Exopev TOUS TUTTOUS PETOTPOTITS ©
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e A4T AT,
VALYE = V_z— + VT
B16T1 ol dveTépw pifar &vTimpooweUouy Tous W kal w kai elvan

. A4T ., , % e . e
yl —:2!_—11 peyoAuTépa. Kot Talta, Bid Thv TapdoTaolY |/6:t}"32,

Smou T ywoéuevov ToU Umroppilou émi TO ouluyds elvon 36—32—4
Kai ouverrds N Betikd TeTporywvikh pila altoU fon pt 2 6& Exwo-
ey

e 6+2 6-2 e -
V6+y32 = \/—z“ + VT = V44 y2=21y2
"EoTtw dwéun fi wapdoTacis Y24 3.
Elvar (24+y3)(2/3)=4-3=1 xa Y1 =1. ‘Emopéves 0& ExwuEy

2575 =\ + /2 =)3+ 1=+ v2)

"Aoxnoig

40. Tpépate Tds Kkérwh TapagTdoes ey &AAas ExoUoas &TA prgid :
<) Y5+V28,  B) Y14y, Y) Y8443, 8 Jartpr2alp.

—_— e Ny o . v .
€) Y2at2Varpr, o) Yatp2Vap. ) V‘% + L yays,
) /x-}—xq;—ZquT, 8) V3+V§_

4. EEIZQZEIEZ ME PIZIKA B’ TAEEQZ KAI ANQTEPAZ AYTHZ

§ 195. "Eotw m.yx. 7 &ppnTos Eiowois 5—x=}x—5, | émoix
Exer els TO &v uéhos Tng pilikdv B’ ThEews ut Urdppilov TapdoTacty
Exovoav TOV &yvwoTov X.

"Av Updowpey T& SUo péAn Tns els TO TeTpdywvov, eYpiokopey
(5—x)=x-5, f| émoix elven igobUvapos pé THv (x—5)*—(x=5)=0
A ue Ty (x-5)(x-5-1)=0 f Ty (x—5)(x—6)=0. AlTn e T&s
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pilos x=5 xad x=6. *Ex ToUTwv pévov ) x=>5 &mwadnbeler Thy Sobel-
cav ¢fiocway, 2vd 1) x=6 &moAnBelel TV S—x=—)x—5.

’Eficcwois Tis AbysTan pé tetpaywvikhy pilav fi peé piluxov
Sevtépag TdEewg, &v (peTd THY &moAolpfiy TOV TAPOVOUXCTEY,
Ty peTapopdv T&Y Spwv els TO Ev péhos kal Tds dvaywyds) Exn
TouhdyioTov Ev pilikdv pd Sefkrnv 2 kal oUbév pé Beiktnv &ucotepoy
Tou 2, Umd 16 dmoiov Umépyer & &yvwoTos.

“Eotw 7 &fiowots 4+ Vx5 =x—1. (1)

A v& AUcwpev oUTRY, Embicokopey v& &moAAaydpev &mod
76 pilikdv, BnAadn v elpwpev EAANY Eicworv xwpis pirlikov. Tlpds
ToUTo d&mopovdovopey TO pilikév, dnAadl peTaoynuaTilopev THY
tCiowotv els EAAnY, 1) dmrola va Exn els TO v péAos oUrTis povov TO
prlikov. OUtws Exopev

Vx+5=x-1-4% Vx&*+5=x-5 (1)

‘“YyoUvtes T& péAn Taumms els TO TeTpdywvov AcuPdvouev

x5 = (x=5)? f} x24+5 = x>~10x+25 {4 10x = 20 (2)
f) émoia £xer Té&s pilas Tiis (1) kad Tiis — ¥Yx*+5 = (x-5) (3)

AUovres Ty (2) eUpioxopev x = 2. "AvrikafioTdvTes THY X = 2
el Thv (1) eUploxopev, T Stv EmoAndeleTan, £vé Erodnbevetan f (3).

*Eotw dxdun 1) tflowors pt pilika P’ Tdbecos

Vx+5 + V2x+8=7 (1)

“YyoUvTes els TO TeTpdrywvov eUpiokopev ( Gpol dmopoviowyey
18 viov prlikdv) (2) V(x+5)(2x+8) = 36-3x.

‘YyoUvres v el 10 TeTpdywvov eUpiokouev

4(x+5)(2x+8) = (36-3x)*
kad peta Tds mpdéels kal TV &varywytv sUpioxopev
x2—288x4-1136 = 0.

Al pilon Terirns elvon 4 kad 284 ©fTovtes Siaboyikids x = 4 xad
x = 284 ¢l v Sobeicav (1) evpioxopev, &1 pévov 1) 4 Tiv EronBele,
8@ 1 284 elvon pila iis 2V (x+5)(2x+8) =—(36-3x).

Ex Tév dvwTépw EmeTon O

Ak v& Avowpev EEloway pt plixdv B’ tdEews, dropovid-
vopev adté, Hate dpodvreg T& péln tig véag EElonroewg cig T
tetphywvoy va AapBdavwpev $Elowoy ywpls piludy - dxolotbuwg
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Avopev ™y éElowoy tavtny xal Soxipdalopev, dv ai pilar tng
elvar pifar Tvjg Sobeiong.

§ 196. ’Ev yéver &y, 8ix va elpwpev &mod Sobeicav &ppnTov
¢iowov &AMV pnTry, kdpvwpev SiaBoyikds Uwwoels els TO Te-
Tpdywvov, TOTE 1| TEAIKGS TpokUTTovoa Eficwaois Exel Tas pilag
TGV E6lowoEwy, &k TGOV OToiwv TpokUTTTEl S1& TOAAGTTACTITHOU
TGOV TphTwy peAGV Twv (Tol BeuTépou ExdoTns péAous UtroTife-
pévou 0).

"EoTtw .x. 6T Exopev £Elowoiv THs popofis

VA + VB 4+ V=0 (1)
oémou T& A,B,I" mepibxouv ToUs &yvoTous Ths E§locdoEws.

Auvépeda v& eUpwpey £ airrfis &AAnY pnThv éflowoty s £Efjs :

AT Th)v Sobeioav AapPévopev Ty ioodUvapov Trs.

VA +VB=-VT.

Yyawvopey Ta péAn oriis els TO TeTpdywvov kai eUpiokouev
A+ B+2VAB =T, xai &t olrrfis Eouev THy ioobUvoudy Tng

2VAB=T-A-B.

Yyovopev T& péAn olrriis els TO TeTpdrywvov kol elpiokopev ThY

4AB=A?+B*4™—2Al4-2AB-2BI"
i THv icobuvapov Tolrns A24B24M—2AM—2AB—2BI'=0 (2)

‘H (2) éxa Tas pilas T@v E6fs Teoodpwv E§iowaewy

VA+ VB +Vr =0, VA -VB-VF =0
VA —VB+ Y =0, VA +VB-VF =0

"Av ToMoamAcoidowpey ToUTas Kotd péAn  eUplokopsv  Thv
(2). Mpéboyport, Exouev &md Tas &Uo mpoTas &k T&v (3) pé ToA-
AamAaciaoudy Tév peAdy Twv A—VB + VI ) =0

# (A—B—M)—2VBr=0 (4)

Mé¢ moAhamAaciaopdv TGOV peAdY THOV Blo Tedeutadwv &k TV
(3) evpioxopev (A-B—I)+2VBr=0 )

*Av 8¢ oA amAacidowpey KaTd péAn Tas (4) kai (5), eUploxopev
™y (2).

Maparnpntéov ém, &v Exowpev THY Eflowov A =B xai Uy
owpey T& PEAn s .. els TV ptv SUvogy, &te AauPdvopev THY

(3)
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At —B# , alrtn) Exer Tas pilas ThS A=B pdvov, &tav To W elvan MEPITTOS
&p1Buds, tvéd STav 76 p elvan &pTios ) A¥ =B¢ Iya Tds pilas Tfis A=B
kai THs A=—B (Uromifepévou ém xpnmucmo\oﬁusv pdvOV TPy HaTI-
kous &piBuols).

Eis mepimrawoiv ka®’ fiv 1O &v pEAos Sobeions EEiowoEws elvon O,
| TpoxurTovoa Efiowais peTd THY ooty TV ueAédv Tijs Sobelons
els SUvav olavdnTroTe Exel T&s pilas TS Sobeions. Aot Bid v& elvan
T.x. T Buvaus A* fom ue 0, mpémer v& elven A=0. AnAadf Taoa pila
s A¢ =0, elvan pila xad Tiis A=0, xad &VTIOTPOPUWS

*Eotw 1 &ficwols Vx+15+ Yx=15.

‘Yycovopey T& UEAT TNS els TO TeTphywvov ko guploxopev THV

x+ 1542V x4 15x+4x = 225.
f v loodUvauov TaUTNS 2¥x®+15x = 210—2x
A Yx*+15x =105—x
“Yyovopey Ta péAn Tautns els 10 Tep&ywvov kai eUpioxopev
x2415x=11025-210x+ x?
fi v loodUvaudv TN 225x=11025 xai x=49. ©OfTouev els ™v
Sobeicav x=49 kal eupiokopev &TI ¢rohnBeveTon.

§ 197. levixcoepov, STV Sobeica tElowots elven &ppnTos,
Suvdpsbo pt UWooEls TGV PEADY TNS gls korroAAfAous Buvapels v
eUpwpev EElowav, Tiis drmolas 1) AVois va elven gtkohos, &AN” arTny Bév
elvon TrévroTe loodUvapos TS Sobeions.

4
*Eorw .. 1) tElowals Y x—34x43 = x+5.
4

*Arropovcovopsy TO pilikdv kal  eUploxouev ¥x—3=2. “Yydvo-
uev els THY 4nv Bovauv kol eUpiokopev x—3=16 xal x = 19.

Mpémer v& Béowpev x=19 elg v Sobeicav Eficwoy, Sidx v Pe-
PawBiduey, &v elvan pila crriis T 19. Tlpdrynom TaparTnpoUuey, ot
A x =19 twoAnbelar ko v Sobeicav Efiowav.

*AoxfjaeLg
441. N& AvBouv ol mdpeven Efrodoes :

3 3
o) 2fx+8=28, B) ¥3x+7=3, Y) Y4x—40= 10,
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3 3
8') Vx+9=5) x=3, £) V10x—4 = J7x+11.
442, ‘Opolws ol E&fis tbiowoers *

o . 15
o) V32+4x=16-x, B v 7 tx= g. +x, ¥) Vx=)x=—5= /5,
5) Vx+20-}x—1=3, €) Vx+15-7=7—x-13,
s dxz3, Al 1+ V1=

A AT c' — e ]

= — r
Ix-43  Jx—~2
443. Na& Auvfolv ol émdpevan Efiocoers :

oT’)

Vx—a +}x—p _ 2x—a—P,

G,) V;'i".—vi + '/G—Vx'= V i ’ ﬁ') V;(__a—_‘v}:__':ﬁ: =

2a
') Vx243x+10—x=2, 8') 6x—)(3x+4)(12x—23)= 4,
) Vx+7-Vx+5=2, ot') V29x46 + J/29x—9= 15,
L') 9x—2=5)6x2—Tx=8, ') V8x+13—8)x*—11x+ 14 = 9.
O Vi Vi Garfams, 0 ViV1zx+ 7 x=1.
3 3 3
) Vx—a+ Vxta —1=}x2—c@
444. *‘Opolws al kdrowb :
3“ 3_ 3 e 3 " 3__ 3.
o) Vx+Vx+7 = V8x+15, B) Vx+Vx—I+Vx+2=0,

Y) (I—ax) VI4+-Px=(l+ax)/I—Px, &) Jox —1=-0,12540,5/ax—0,5
5. IIEPI ANTIETPO®QN EZIZQIEQN

§ 198. o') ’ESiowois Tis pt v &yveoTov (Tiis dmoias TO pév
BeUrepov pédos elvan undé, T & mpdTov elvan dxépatov TTOAUGWLOY
SioreTary pévov kard Tas Suvuels Tol &yvdoTou) Aéyetan avtiortpo-
Pog, &v ol ouvTeeoTal TEY Spwv TNS, THY &mexdvTwy igov &k TGV
&xpawv, elvar foor ff &vrifetorr dtav Suws T& MoAUDWOY elven &p-
Tiou PaBuol xad &l wAéov Exn peoodov Spov, of v Adyw ouvTeAe-
otal Tpémel v& elven pdvov ioor.

Olras 7 tElowols ax?+Px?4-Px+oa=0 koheita avTioTpopos
Tol TpiTou PobBpol, kabios kal 1 axd4Px—Px—a=0.

* 'H &woix Tiis dvmioTpdpou Efiodosws SpeikeTan Kupiws els Tov A. De
Moivre (1667-1754), MéAhov paBnuomikév peravdorny es Aovbivoy.
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‘H tfiowois axt+-Px3+yx2+4pPx+a=0 xai A ax*+Px*—Px—a=0
koAoUvTan &vrioTpogol ToU TeTdpTou Poduod.

MaparnpenTéov &1, &v el Efiowov &vrioTpogov, T x. &g T

axi+4Px3+yx®*+Px+a =0, Teb ,3? émou x kol &mroelyoopev ToUs
B

TTAPOVOPAOTAS TiiS TPOKUTITOUOTS % e =% o —;% -+ % +a=0, Tpo-
komrTer 7 &pyikdds Sofelou E§iowols

*Ex ToUTou Emeton 611, &v éflowois &vrioTpogos Exn pilav &pi-
Budv Tive, #-4-1 0& &xn pilav kad ToOV dvticTpogov ToU &pifuol crrol.

O& Beifwpey xaTwTépw, T | AUots TV &vTioTpoPwv E§i1od-
oewv TpiTov, TeTdpToU Kai TrEPTTTOU PoBuol &véryeteon els THY AUoy
giomoewv B Paduol.

B) Aix v& Alvowpev THv ax®+Px*+4Px+a=0, mwapornpoluev
&mi, étav x=—1, &moAndeleTon. "Apa TO TpddTov péAos TauTng Sicu-
peitan S1&x ToU (x+1). "Av éxtehéowpey Th Sixipesv ToU ax®+-px?
+px+a Six ToU x+1, elpiokouev TnAikov TO ax®+ (p—o)x+a. “E-
TTOMEVES EXOUEV

ax®4-Bx?4-Px+a=(x+1)[ax*+ (B—)x+a] = 0.

‘H upla pila THis Sobeloms &§iomdoews elvon Toogavds A x =-1,
of 8¢ BUo &A\Aan B eUpeBolv, &v AUowuev v Eficwov Tol BeuTé-
pou Pabpol ax?+ (p—a)x+a=0.

y") A& v& MNowpev Thv Eflowoty ax?+px*—Bx—a = 0, TapaTn-
poUpev, 6Tt &moAnfeveTan Sidx x=1. "Apx TO TpdToV WEAOS awUrTiis
Bioapeitan B1&x x—1 "Av kduoopev THv Siadpeo, elpioxopev ST
ax? - px?—Px—a=(x—1)[ox?4 (a4P)x+a].

Elvea pavepdy, &1 ) uév pia pila Tiis Sobeions E§iocoews elven
f x=1, of §& BUo &AAan 8& eUpeBolv, &v AUowuev v éflowoiv ToU
SeuTépou Baﬁu_oﬁ ax?+4 (a+p)x+a = 0.

5') *Eotw 1) &flowors ax4-pxi—Px—a =10

Mp&pouev almv & &6fs :  a(xi—1)+Px(x*-1) = 0.

A a(-1)(x+1)+px(x*-1) = 0 fi (x*-1)[a(x*+1)+Px] = 0.

Elvon avepdy &1 8Uo ptv pilon Todmns, &pa kad Tijs Sobeions,
8& eUpebolv &k Tijs AUoews TS t6iomoews x2—-1=0, oi 8¢ duo &AAx
& Tiig AUoews Tis Eiodoews a(x?4-1)4-px=0.
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£') "Eotw 1) £fiowois axi+Pxi+yxi4Px+a=10 (1)

Aicapolpev T péAn oiriis Six TolU x? UroféTovTes TS TiUGS
ToU x#0 kai eUploxopev ax®+4-Px+y+ % + xi; =0

Nl 2)B(r D iv=0

OfTopev* x4 —)1(- =y 5‘1’E(x+ %)z =y ) x>+ x—ly_ +2=y? kai

1
x2+- “JEE =\|J2“2-
"Av &vTikatacThiowpey els TV Eflowoiv (2) Tds Tipds TéV
x4 }]—2- kal x4 Li—, eupioxopev a(y?—2)+Py+y =0, 1) étroia elven P’

BoBuol ds pds w. "Av AUcwpey THY ¢€lowov oy, eUploxopev év
yéver 8Uo Tiuds ToU y, Tas dmofas & TapaoTHOWUEY PE Wy Kol Ws.

'AvrikebioTépey k&b piav TGV TIpGY ToU W el THY x+ % =y

kai Exopev x+ _:lf =y, Kal x4 % = Y, A X*—xy,+ [=0, x*—xy,+1=0,

fitor 8o EGiowoels Seutépou Pabuol dos Tpds x. *Edv AVowpev -
Tds, & eUpwpev Tas Téooapas pilas Tiis Sobeions Efiowosws (1).
ot1’) "Eotw 1) &vrioTpogos iowais méumrTou Pabuol
oax®+pxt+ yx*+yx*+ Px+a=0.

AU, dtav Tebij x=—1, EmaAnBeleTan, &pa Exer THY pilav x=—1
kai TO ' péros Tns Sicapeitan Sik ToU x+ 1. ’ExteAoUvres ThHv Siad-
peaiv eUpioxopev TrmAikov.

x4 (B—o)x+ (a—B+y)x*+ (P—)x-+a

TolUro Tibéuevov ioov ué 0, 8idear &vrioTpogov Effowoiv TeTdpToU
Pabuol, v omoiav yvwpllopev v& AVowpey

U') "Av Exwpev Tpds AUow TH Eloworv.

ax®+pxi+yxi—yx’—Px—a =0,
TapatnpoUuey, 611 alUrn Exer pifav x=1, &pax To TpddTov péAos
s Sicnpeitan Bix x—1. Td mnAikov Tiis Sipéoecos Tibépevov ioov

* ‘H &vmkerdoTtacts X+ -%-:q; tytveto TO TpdTov Umd Tou [éAAov

Lagrange.
** To.bvoua GurioTpogos Efiowas SpefAeran els Tov Euler (1707 - 1781 ).
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ué 1o 0 8ider Ty &vrioTpogov éfiowatv
axi+ (a+PIx3+ (a+p+y)x2+ (a+B)x+o=0,
) 6moia elvan &vTioTpogos &' PoBuol xai yvepilopev va AUowpEY.

TTavadelypara. lov. *EoTw f Eiowois
6x4—35%x3+62x2—35x4-6 =0
pagopev authy s &S (UrobéTovTes TAS TIMGS Tou x#0)

6 (x*+ x_‘,,)-35 (x+ —i—) $e220,

OtTopev X+ —i— =\, &Te eUpiokouev
6(y*—2)-35y+62=0 fi 6y =35y + 50 ==
3 10

Al pilan cUrfis elvan af - kad 5. ‘Etropéves of pilen Tiis do-

8eions Efiocooews O eUpeboly, tdy AVowpev Tas Efiowoels
x+ —}1‘— = %Ko:i s 1? = %) fi Tas 2x2—5x+2 =0 xai 3x2—10x+3=0.

Al pilo TouTwy elvan of 2 kal L, 3 kad —;~ *Apa, &ua Buo ol
&piBpoi elven &vTioTpogol.

20v. "Eotw ) tflowaors x*+x3+x?4-x+1 =0.

1 3> b} o l

Mp&eouev aUThv OUTw : (x*—{- x—g) + (x+ %)4—1 = 0.

OéTopev x+ % = Q, éte x4 -)EI; = 22, xai &vTiKaBIoTRVTES
els Thv &vewtépo eUplokouey i-2+y+1 = 0 4 ¢+w-1=0.

Al pilan aUrris ETVGl_1+2V % ZI—ELS. “Apa, of pilea Ths Sobei-
ons t6iohoews B& eUpeBolv Ek T AUoews T@dV Efiotoewy

2x24 (1—/5)x+2=0, 2x*+(1+5)x+2=0.

’AocxfoeELg
445, N& AvBolv ol k&rwb Eiocoes :
o) x*+x24+x+1=0, B x4 x2—x—1=0, y) x343x243x+1=0,
5') x*43x2-3x—-1=0, €) x342x24-2x+1=0, or) x*-3x2—3x+1=0,
) x3-2x24+2x—-1=0, n’) 3x3-Tx2—Tx+3=0, 8') 2x44-5x3—-5x—2=0,
1) 5x4426x*—26x—5=0, ') xt—4x344x—1=0,
1p) xt4x3—4x24x+1=0, ") x4 x2—24x24-x+3=0.
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187) 2x44-x3—17x24-x+42=0, ") x4—5x3+8x5—5x+1'= 0,
107') x4—2x34-2x2—2x4 =0,
446. ‘Opofws v AuBoiv al kdTwbr E6iooers :

, 42 25 N e 35x—6 e Uz —é
% CrxtDErE - 18 PI¥=5o 0 Y)x= “ex—11"
5 x2(x+1) 4 &) (x2—x+1)2 9,

(x2+1) x*+1) 15 xd—x3fx2 x41 5

6. EEIZQEEIZ AIQNYMOI

§ 199. *Eorw 1) éficwots x4—1=0. *Avr’ aUTiis &opev THY ioo-
SUvapov x*=1. Tlaporrnpolpey &mi aUTn Exer Tpoavids THY pilav
x=1, & 8 kod ™MV x = —1, 1611 (—1)=1.

"Eorw ) x3+41=0. Oewpolpev THY igodUvapov ™ms x3=—1].
Maparrnpolpey, 811 1) —1 elven piar Tfis éfiochoews, Emadh (—1)3=—1,
‘ExdoTn T&v dvetépdd Eiodoewy #xouox BUo Bpous els TO o péhos
™S (ol P’ Svros 0) wkoAeiton Subvupog Eiowag.

’E€iowoiv Sicovupov kedoUpey v Yéver piav Eflocwaov s TpdS
fva &yvwoTov Y. ToV X, &v Exn uévov Slo Spous els TO o uéhos
™5 (ToU B’ UroTiBepévou 0). Maoa dicovupos Eficwois elvan Tiis pop-
efis ax* +Px*=0. (1), &mwov K, A, elven &piBuol &képanol ked Betikoi
(« B#0) mporymarricof. *Edwv elvan k)A Ypdgopev v (1) s £EFis :

x* (axx—)\_i_ p)=0

AU Exet ™ pilav x=0 kol Tds pilas Tfis ax*—*4-B=0. O¢-

TOUEV TTpOS eUkoAiay K—A=y, —% =y Kai oUTws Exouev v éflowatv

xV=y. A&k THv AVov Tl TTapaTnpoUuey &TI :

a’) "Av 10 v elven &priog &p1fuds, 1 &ficwols Exer ToUA&y10TOY
8o pilas (wporypaTikds), &v elven v) 0.

Awdmi, ds yveordy, &v .. TEOH v=2A, O Exwpey xP =1y,
"ANN o) TrpoxUTrTel &rd ThHY X* =y, & Tk HEAT) TorTnS Uy eopey
€ls 70 TeTpéycovov. "Apa Exel Tas pilas Tiis x* =)'y kai THis x* =—y.

2 v 2
Ofras ol pifan Tiis x¥ =y evan o x= 'y =1y, x=— VY=,
G 1 y) 0 kad 1O v=2A (&pTios). ,
"ANN &v elvon y (0, 1) é€lowois x =Y Stv el Kauplav Tpayperi-
ki pilav. TMpypan mwapornpolpey dm, v Sow 10 v elven &pTiog
S&pi@uds, Exopev (—|x|)v=|x|V) 0. ‘
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B) "Av TO v elvon &piBuos TepITTOS Ka 0 )0, ) tlowois Exe
uévov BeTikiy pilav, émadh wdoa Suvaps &pi1Buol pt EkBETTV TrEPIT-
1OV &p1Budy ExEl TO ofjua ToU &p1Buot. “Etrouéveds udvov BeTikds &pi-
Buods Uyoupevos els THY viooThv TepITTHV SUvauy 5i8e1 &Earydpevov

v

feTikéy, BnAadn ) Efiowaors Exer miav mrparypaTikhy pilav ThY Vy
els Thv TepirToy abrrv.’Edw elven 0y (0, 7 ¢Elowons Exer wovov &pvn-
ik pilav, H16m &v Telfj TO —Xy, &vTi ToU X, 0& Exwuev (—X1)'=Y,
A (¥ )=

OUreos EmaviMBopev el TV TrpOTYOUREVTV mepiTTwoy, Si6T
elvon —y)0, f) &t &Elowas (x;)Y =—y Exel pfav pdvov TrPOryPaTIKTY

pilav Thy V—y, &pa f) Bobeioa &giowais Exel THY pilav x=—V—y.

[Tapadeiypara. lov. ‘H &fiowais x5—1=0 &y pilas (TporypaTi-
xds) Tds x=-+1, &a TO x°—1 HapeiTa 5id ToU (x+1)(x—1)
—x°_1. *ExteroUvTes THv Sicdpeav xt—1 & ToU x*—1, eUploxopev
mnAfkov x4+x2+41. "Apa ai &GAAc pilen Tijs Sobeions ¢Eiotoeos B
eUpebolv & Tis AVoews Tiis SiteTparyovou EE10WOoENS x*+x2+41=0,
Tfs omolas ol pifon elven pavTaoTiKai.

20v. ‘H tfiowaois x3+8=0 Exer piav pilav (TperypaTikiy) THY

3
x=VY—8=-—2. *Apa 1O x34-8 drpeiTa S ToU x+2. TO mmAikov
Tfjs Sicupéoews cUThS elven x2—2x+4. "Apx ai &AAan pilon Tiis Bobki-
oms EEiodoEews B& eUpebolv &k Tiis AUgews Tiis E§lowoEws x2—2x-44=0.

3ov. ‘H Eiowots x4+416=0, i x*=—16 Bev Eyet pilav (wporypaTi-
kfv), Emadh dptia SUvas TrporypaTikolU  &piBuol elvan &p1Bpods
BeTIKSS.

AoxvoeLg
447. N& AuvBolv ol xérwbh E§iowoes :

a') x34343=0, By 8x34125=0, y) x341331=0
o XEx+1 7 x+ 1’ &) 2—x2 x3—4x2+9'
) 2—x+1 9 x—-1 "~ 24x2  x344x249

LK il (x*-2)] _
) 5 —[x’-—- —7—] = 36,

448. N& Avbouv ol xérwd E§iohoes

3 4x3—3 ]
o) X5—(x*48)(x2+5)+4x2(x-+2)+32=0, M - + T

16
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449, ‘Opoiws ol kéTwd :

; 1 1 a3 , (l—a—y )=
D trem=(5) B Geme UmT,
Y') x4 1=0(ypdyare X44+2x24 1-2x2=0), 8§) x54+1024=0, &) x541=0,
or’) x*4729=0, ') x2vH4]1=0, n') )x’+1=0, 8) x2v £ 1=0,
V) x44256=0 (Bloate x=4y), ') x843125=0, 1p’) x4 1=0,
Y’) x*+1=0, 18) x+414641=0, 1e') x1241=0,

7. EEIZQZEIZ IPQTOY KAI AEYTEPOY BAGOMOY QF IIPOZ
THN ATIOAYTON TIMHN TOY ATNQETOY

§ 200. o) "Eorw mpds Ao 1 Eficwors 3|x[-5=0, &mou |x|
TapioTavel THY &WOAUTOV TipRY TolU &yvdoTou X, ToU &moiou
InToluev v& elpowpev Tds Tipds T&s EmoAnfevoUoas THY Sobeioav
¢Elowary

"Ex Tiis Sobeions EEiocoews Exouev THv iocoSUvapoy aUTiis 3|x|=5,
Kai Ix[=—g-. ‘H mipfy x = % gmoAnfeler THv Sobeioav, xabix ko

5

| xz—i, Si16m ‘— —§-|= 5- Qoe 1) Sobeioa Exer pilas Tds + —"35—-:

TouTas 8¢ Exer kai 1) ( — %) (x—l— —:5;-) =0. *Emropévess 1) Sobeioa el-
van igoSUvapos pé THv (x— —;-) (x+ %) =01 v x2= %
"Eotw 1) Efiowors ofx|+-P=0 («, P #0) L)
"Av «, B elvan dudonuol, Ste P )0, TéTe TO TpddTOV PéAOS TS
(1) elvan wavroTe BeTikdv A dpvnTidy, fiTor 0, émopéveos 1) (1)
oUBepfav AUoiv Exer d Tpds x.

"Av elvon B (0, 6& Exwouev & s (1), x|=— -2 0. Otrass 7
(1), (k& ap(0), & pilas Tas — £ kai £, &por elvon looBUvaos 2

3
™mv x”=§-

fapdderypa. “Eorw 1) Efiowors —4|x|+12 = 0.
"looBuvapel wpds THY |x|=3 kai ¥ elvan ioo8Uvapos ué Thv
=7
P’) "Eorw Tpds Avowv 1y Eflowais
ajx|+Px+y=0, («,B,y+0) (2)
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“Av BAcopev v& elven x)0, Emeidn [xl=x, 7| (2) yp&peTan xad
oUTws: ax—+Px—+y=0 (2'), & Tijs dmolas eVploropey x = &”_+lp (&v €l-

van  a4-P#£0), ‘H Tiph o) ikavoTrorel v x )0, &v elvon— EI—B Y0 q
o5 <0, A y(+P) 0.
“Av BEAcopev va elven x(0, TéTe Emadn [x[=—%, 1) (2) ypdoe-

o oo —ax+Px+y=0 (2"), & Tfis dmolas eUplokopey x=— 517 ,

(&v P—a#0). At ixavorroiel Thv x(0 &v E'{vm—-gz—u (0.

i —y(@—) (0, A y(B—))0
"Apa, & a #—Pp kad y(a+p) (0, i (2) &= v pilov x, =

= aTYrB)O' &v 6t elvon Y (B—)) 0, TOTE &gl THY Xp = —_g%;’ &v a#p.
"Av a=B, Tote éxe pilav Y X = —% &v ay (0.

Haparipno. Mg x=0, 1) (2) bév EroAnBeveTon, &v elven y#0.
*Av y=0, =1 # (2) yivetan ofx|+x=0 (3) xai |x|=— =1 &\ tmer-
87 elvon [x|=x, dtav elvan x)0 kal |x|=—x, &tav elvea x (0, EmeTon
&1 1 |x|=—% &véryeTen els THY 1!:=—-1‘i piv kord Ty o TepiwTe-
ow (x)0), els Ty x= 8 k& Thy B’ (x(0), Exouv oTon pé-
vov pilav x=0, &v elvan a?#1 "Av a=+1, 16T 1 [x|=%yiv€rcn

|x|=—x xai Exer pilav m&oav &pvnTichy TipAY ToU X kad THY x=0.
*Av a=—1, Exopev |x|=x kai aUTn EroAnfeveTon Si1& rdoav BeTiknY
Tipfv ToU x kad Sik x=0. :
Hagpadelypata. lov. "Eotw, 7 tflowots 2|x|4-3x—4=0.
"Exopev a=2, p=3, y=-4 y(a+B) = —20¢0. "Apx 1 &Ei-
owaots Exel THv pilav x = i’é= is-
20ov. "Eotw 7 tflowos —2|x|+x+1 = 0.
Elvaa a=-2, p=1, y=I1, y(a+B)=1-(—2+1)=-1(0, &pa x=
%=1 elvon piacriis éiodporas. "ARN” elven e y(B—)=1(1+2)=3)0

x=—-;— elvan pila Tis E61000Ews.
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AYZIZ THZ EZIZQZEQS THE MOPOHS [X[*+2B[x|4+y =0, B,y # 0)

o § 201 Ak v AVowy tiis dvwTépw Efiocoecs BéTopey |x|=cw
Kai eUpiokopsv @W+2Bw+y =0, w=|x| =—P3 :[:V[Bz—y. "’llvcx ol xai
1 obeioa E6iowans Eyn AVoty TPy BaTIKNY, WpéTrel, P2—y )0 &l mAdoy
8¢, &v elvon —B+ /PPy )0, Exomev Téooopas pilas dvd Blo &vri-
Betous. A &v Tedf —-[3-|—]/|32—y=|<1)0 Kad —B—-VB‘L)/:KE)O, ai
pifar Tiis Sobeions &fiowoecos elvan of X1=K1, Xa=—K;, Xa=K;, X,=—K,.

"Av B—y=0 koi —B)0, Exomev [x|=—P koi ai =0, x=p
elvon pilen Tiis Sofelons &Eiochoecos

Hagadelypara. lov. *Eorew 1 &Siowois [x[2—8[x|+7 = 0.

EdUpiokopev IxI=4;f:V4T—7_-= 443, fito1 |x| = 7 xkad x| =1, &pax
Xi=—7, X3=7, x,=1, x,—=—1 elven ai pifer T Sofeions éEi0doecs.

Zov. "EoTw 1) é€iowons [x[2—10x|—24 =0, |x| =5 +/25¥24=547,
fitor [x] = 12, |x]=—2. OUtws #xopev pdvov Svo pilas Tas x, = 12,
X;=—12, 8161 H [x|=—2 elven &BUverros.

3ov. "Eore # #iowots [x[*+10/x| 24 =0, |x|=—5+]/25—24~
=541, &px TpokUTrTer x| =—4, |x| =—6 xad 7 Efiowais 8év Exa
pilav. ToUro Sioxpivel Tis &uéows, Si1dT1 T TP&TOV pEAOS Tiis g€1-
owoews elvon BeTikdy Sk TrECQY TNV ToU x ( TparyuarTikry ).

Haparijonoc. Kot t& duaoTépw Suvduefa v eUpwuey kai Ty
AUov ouoTnudrewv ExdvTeoy &roAUTous Tipds T &y vdooTwv Ty,
'Aoxvoerg
450. Na& elpefoiv ol pifar Tév kérreod tfiocdboewoy
a’) 3x|-7=0 p) —6lx|4+5=0, y) 41 [x|==1, &) 2}x|+7x—3=0,

€) x+[x|4+4=0, o1) | x|+ x—4=0,
451. N& AvBolv ol kérwd tEiowoers :
«) Ix[*-5|x|-3=0, PB') |x[2—5|x|+6=0, Y') 4x[2—5[x|—1=0,

5 |x1=_% Ixj~2= 0.

452. "Eferdooare v Eficwaiy alx|+x+y=0, (o, y7#0), TAPATNPOUVTES
&1 elvan alxj=—(y+x), a2x2= (y + x)2.
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B'. TYSTHMATA AEYTEPOY KAI ANQTEPOY BAOMOY

§ 202. KooUuev oUoTnua (tEiocoewy ) Beutépou  Pabuol
16 &rotehovpevoy &mro piav fiowow B Pabuol kai &mo olovdn-
ToTe &piBpdv E§iocoEwy o Pobucl pe loapiBpous &yvwoTous TRV
tE100EDY TOV.

"Eotw Tpds AUow TO ovotnua P’ Paduol x—y=5, xy=—4.

"Ek Tiis & TOUTwV EXOHEV Y=X—3, elodyovtes Bt THY TipHY aU-
v el Ty P’ AcuPdvouev x(x—5)=—4, & TS &mrolas eUpiokopey THY
ioodUvaudy s x2—5x+4=0 AvovTes ToUTnv eUpiokopsy X = 1,
x — 4. ’AvrikePioTdpey TS Tipds aUTds efs THY y=x—5 kai eUpioxouev
y=—4, y=—1. "QoTe ai Tipai TV &y viooTev elvan x=1 kal 4, y=—4
kai —1 &vrioToiyws.

Ex Tév dvwTépw maparnpoluev 8T, &Tav EXWHEV OUCTTPX
P’ PadBuol ué duo E1ocoers kai Blo dyvioTous, AUopev ¢35 Trpos TOV
Eva &yvwoTov Ty flowo Tol o Poduol, &vrikafioTdvTes B TV
Tipfv arhy els TV EAAnY Eiowoy, &ydpeda eis THy Aoty Eio0-
oews SeuTépou Pobuol pé fva &yvwoTtov Metd ThHY AUowv Ths E€1-
ohoews oUTis eUpiokopey TaS TGS kad ToU &AAou &yvoTou.

’Ev yéve,, Gv EYwUEV oUotnuax P’ Poduol pE v tEiocoels Kal v
&y vidoTOUS, eUplokopey oUoTnHa lcodUvapov pé TO Sobtv kal eU-
koA Tepov Tpds Ao 6 EEfis : /AUopev T&s (v—1) EEiocdoeis ToU ou-
oThuaros, o omola elvon o PaBuol, s TPOS pévov Tous v—1 &-
yvoTous aTol kod eUpfoxopey Tés TINAS pdvov &V v—1 &yvooTwv
txppalopévas oUVapPTNOEL TiiS &rropevouoms &yvdoTou, EOTW THS X-
* AkohoUbus elodyopey Tas TGS TV v—1 &yvioTwv €l ™V Ho-
vadihy Eiowoty B’ Paduol ol Sobévros ouoThuaTos. OUtw 8&
eUpedf] loobUvapos TaUTns P’ Paduol s Tpds x,  &mola Avoué-
vn 8i8e1 Tds Tipds ToU X. * AvTikaOIoTOMEY T&S OUTWS eUproKopévas
Tipdss ToU x €els Tés Exppdoeis TGV v—I1 &Ny &yvaoTwy kol B& el-
pwHEV TAS Tipds TOUTWV.

[Mapadeiypara. lov. “Eotw 16 oloTnux x+y=a xy=y (1)
"Ex Tiis TrpTNS TEY E§locoewy eUplokopey Y=a—X (2). Eloa-
yovtes THy Ty aUThy ToU W gls THv Seutépav TéV E§iI000EWY
(1) evpioxopev x(c—x)=y f xi—ax—y=0 (3). ‘H &flowois (3) &
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Xel &v yéver 8Uo pilos, EoTw TS X, Xs. Ofrouey &vrl ToU x TS TI-
ués Tou els THv éfiowoty (2) xal eUpiokopev v Yével SlUo Tipds Sid
T W, fiTol T&s y=0—x;,= y;, Y=0—Xs=\s. OUTes fxopev Suo [eU-
YN AUcewv ToU Sobévros OUOTNHOTOS, TX X=X, Y=a—X;=y,; Kai
X=Xz, Y=0—Xz=\s.

’E’n’&tSr‘] Suws elvan [Eveka Tiig (3)] x1+xo=0q, EmeTCn, 8T1 O—X;=X4,
G—Xg=Xy" Gpa T& febyn Tév Aoewv ToU (1) elvon T X=X;, Y=X;
Kal X=X, y=x,.

20v. "EoTw TO oUoTnua x—y=B, xy=y(1"). Eipioxopev y=x—Pp
Kai elodyovTes TV TPV aUTHY ToU Y els THy B’ 1év (1") ebploxopey
x*—Bx—y=0, 25

‘H &lowois ol Exer &v yéve Svo pifas, E0Tw TAS X=X;, X=X,.
ETTOEVEOS EYOUEV X=X, Y=x—P kai x=x, yY=x3—P.

"Emeidn, fvexa Tiis (2), elvan x,+x, =B, eUplokopsy ém T&
{elryn Tév Aoewv ToU (1) elvon T& x=x,, Y=—X; Kal X=X3, Y=—X,.

3ov. "EoTe T oUoTnua X2+ y2—p2=0, ax+Py+y=0 (1). ‘Yrmo-

Y +ox

BéTouev P=£0 xed eUpiokopev & s B’ ToU (1) y=— B (2). Eio&-
Youev THY Tiufv aUTthv els ™y o TV (1) xai evpioxopev
(0 B)x*+ 2ayx+y*-pip? = 0 (3)

v ai pifen T (3) elvan TparyporTikad, TPETEL V& Eywuev

oy’ —(o*+B) (Y PpH) N0 §i Y2 (@ PH)pt.

"Eqv mAnpoltan #) ouvBikn alrn, 6 eUpwpey SUo Tiuds ToU
X TPAYUATIKAS, E0TW TS X, X, kai &kohoUbuws SUo Tiuds ToU v,
Aror 8& Excouev T& E€fis {elyn AUoewv Tol (¢))

X=X;, \pz_cL‘;_l'in X=Xz q;=_imf{pit/.

T& dmola mepiopilovren els &v pdvov, &v elven Y= (c+4-p?)p
"Av o piloa Tiis (3) elven pavraoTikad, B ovpPaivn Td olrrd
kal 81 Tds TIpds ToU Wy
J x4+ ¢+ w?=14
4ov. "Eotw TO olotnua | X+ y + w= 6 (1)
, X—-y+w=0.
"Ex 1@ 8Uo TeAevtodwy E§iodotwy eikdAws eUplokouev 2y=6,
&pa y=3, &te & Tis y' TGV Bobeiodv eUplovopev w—=3—x, Elod-
YOVTEs Tas TIpds TGV W Ral @ els THY TpdTy TV (1) eUpioxopev
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x2+94+(3—x) =14 1 A x2—3x+2=0 (2)

*Ex Tans eUpioxopev x=1, x=2. OUrws eUploxopey droAoU-

Bus w=2, w=1 kal Exopev Tés "EEfis Tp1adas Aoy Tou (1) x=1
y=3, w=2 ki x=2, y=3, w=1

’AGxNOELG

Né& Auvbouv T& kérwd CUOTTHOTA ©

[ 12xyp+1342=25 [ (x4y)(@x+3y)= 180
&3 u){ :1} —fw:l a){ x—2¢y= 3
o [ x2—xy+4y2=1,5 e [ @=X)(O+y)= 91
Y)[ x — y=125 5){ xt+y= 9
[ X2 2(xy—24)4y2=0 [ xy=T@x—y)+3=0
v) {X o })i-—qu e { 2x—y=0.
1—yp—y? Sl
) {I(W+1)+4=0 ot e &) ]W x=1 2
w(x+1)+9=0 2x_3g=2 l ’;;ig+1=°
x \2 Wy 2 .
=)+ (%) =2 .\ [ axt+ (atP)xy+Pyi=0.
458. ) \(.“) (%) P) | ax_py=20p
ay+Px=0
( ) (%) 3 5) {(2a—ﬂ)x’+ Qa+p)y=4a?
: IR T x+y=2a
B
=a?+1 2x2—3xy= 15a—10a2
) {’:-:-jwz=:(+ ke 3x42y = 12013
[ a2 (p—Py=4(—P) g (x4 )2+ (y+P)2=4(c*+P*)
i el
.\ [ xy=2ap+2p* Xt —aBy
2% { ey 2P ) { et pymey

-3(=3)

Y
(x+D)x+yp= 7 Gat4)

*Errions T& KoTwTépo
)=, {"“‘2«@+l>(=+%‘,>

- 451, ) x‘+20w’=°(°+_;') 2n=(_~p_):

A+l
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?72 + \P2 =1 \P—x=2p
iy {x3 T 2p2yx 5 2 2
Y)‘ 2= pry2x )Lxﬁﬂﬁﬁ:xﬂ’
pexi—oty2 = oep? * () @rymxt v 2peyes
458, p2—y?
u)|(ﬂ<)_27(w+7$—) l( Y) s
- | ewe2pe (x+ ) =0 [ st-p-2ex=0.
ST & ST OE W G )
o:w2+2;az( - ): 0 a Toy2 2
x \2 Y O\
o Jlee) # Lt =
a—pP 2
= (or-HB ) T
n [ X24y2=100 [ X2—y2=56
=0 o(){x:\p=3:5 B {x:q;=9:5
1y 249(x=59)=(x+2y) (5x-24¢)
Y sxe_72¢2— 32
[ X2xy+yR=T79 [ X2=xy+y2=091]
M e e M | e = (x—9)=8: 3
N [ H4=xy o [ (442 (x+y)=1080
i ot N ) { b ey 340

[ By (2x-39)= 192
‘ { (X2—y?) (3x+y) = 1344

§ 203. *H AUois ovornuérwy P’ fi kad &vwTépou Pabuol &vé-
Yetan ouviBus els Ty Ao E§iodoewy o kad P’ PaBuol, dAAG Btv
UTrdpyel piopévos kavaov Sid THy Ao, ‘Qs &l TO TAeioTov EmiBich-
KeTal 1) AUois T&v dmAouoTtépwy &k TG E§10doewy, & Tpds &piBudy
TIVAQ &y VEOTWY ouvapTroel T@v Aoimrdy. Tds olrw eUpiokopévas
Tipds &vTikedioTEpEY els Tas Aormras Efiomoels kad EmiSiokopey v
eUpwpev piav pévov Eicworv P’ PaBuol pé &va &yvwoTov, THv drrofav
Suvdpeba v& AUowpey, &Te SieukoAUveTan Kal f elpeois TGV TIMGY
TGV AoIT@Y &y vddoTwv.

ITagadetypara. lov. *Eotw Tpds AUow 1o ovormua
x84 2x2 =9,
x+y=3
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Ex s Seutépas eUpiokopev y=3—x. Elo&yovres Thv TInV
aUThy TOU Wy el THY TPWTNY ¢Elowotv eUplokopev x3+4 (3—x)*+-
2x2-3+x=9 f TV 11x2—26x+ 15=0.. AvovTes oUThv eUpiokopev

x1=1 Xo= i—?, &xohouBeos Bt eUplokouey kad Y1=2, Yo= %l%

OUTws Exoupev T& EEfis feuyn: =1, y1=2, Xo= i-? Yo= %%3

20v. "Eotew TO ovornua xI+y? = o, xy =P~

TpooBéTopey Korr& pEAN Thy TrpoyTnY T&Y Sobeiodv kad THY
2xy=2p?% O&Te eUpioxopev (x+y)t=a2+2p% "Apoapoluev &md TS
mpdyTns TAY Sobelody T& WEAn THs 2xy =2p* ko eUpiorouey (x—y)*=
—a?—2p?, dxohouBus eUploropey x+y=+}c+2P?, x—yp=1 |/a®—2p?
kai &vorydpeda els T CUOTIUOT *

x+y=|/a24 2p}X+¥= Joi+ 2 xHy=—]/ct 2B X +¥="]c’+ 2p*
X —\p =V07:2—[32 x—\ =—V o2 — 2P x—y = Je2—2p* x—y =—Vor2‘~— 2p
eUKOAWS AUOUEVAL.

"EvioTe €ls ovUoTnua dUo é§iochoewy ut dUo &yvwoTous P’ Pa-
BuoU G Trpds EKaoTOV TV &yvwoTwy, ol guvTeAsoTal TGOV Spwv
T0U P’ Pabuol s Trpods ToUs &y vidaTous EXOUV TOV oUTOY Adyov.
Téte Sk karoAAfAou &radoipfis TGV iooPaBuicy ToUTwy Suvduew
& &yvdoTwy, eupiokopev ticwow o Poduol dx Tpds ToUs Buo
&yvioTous. AUTH LE iy T Bobeiodv E§lodoewy ToU CUOTHUOTOS
&moteholy ouoTnua P’ Poduol s Tpds ToUs &yvoTous ToU Go-
Btvros ovoThuaTos. OUTws 7| AUois ToU BobévTos ouoTHpoToSs Gvd-
yeTou évioTe eis THY Ao &mhousTépou ouoThuaTos P’ Pobuol.

[Tapadelypara. lov. "EoTw Tpds AUCIV TO oUoTNUa
{33{2—- Sxy+ 4y2— Bx+Ty= 8
9x?—15xy+ 1292+ 1 1x-3y =12.

*Arrodeipopey TO X peTafl TGV SUo Efiocooewy Kai eUpiokouey
35x—24y =—12, 1 Smola pt piav T&Y Sobeiodv &TroTEAOUY CUCTTUQ
SeuTtépou Pabpol & TPos X,y, TO STroiov AVETOH KOTX TX SVwTEPW.
x2+42xy—6y? = 208

2ov. "EoTtw TO ouoTnUa { xy—2y* = 16.

Wnepromotr|Onke amé To lvotirouto Eknmaibeutikng Mohmkrig



250
Arcapolvres Tas e§iocwaels ToU cuvrﬁucrros KaTa péAn eUpiokopsv

X2+ 2xy—6y? 208 +2_ _26_13

Xy—2¢F 16“ __2" 2
7]

‘H fiowois bty elven B’ Pabuol s mpds —:7 AUovTtes v

eUpiokopev Tipds ToU é, &pa Buvdueba va Ekppdowpev TO Wy T.X.

ouvapTnoel ToU X kai dxohoUBws 1) oltws eUpiokopévn TpwToPd-
Buios E§lowais dos Trpds X,y pé piav TV Sobeioddv dmoTeAolv cUoTnua
BeuTtépou PaBuol s mpds Xy, TO dTrolov AUETal KOTA T& &UwTEPW.
3ov. *Egtw T olornua x3+y2=9, x+y=3. “YyolUvTes T& uéAn
Tiis P’ &fiooews els THY TpiTny Slvamv elpiokouev
X34 3xhp+3xyi+4+yr=27.

“Eveka Tis poTns TGV Sofeioddv 1) dvwTépw yiveton 3xyw(x-+y)
=27-9=18 xai fveka s Seutépas TV Bobeioddv alrn yiveTon xy=2.
AUTH pé Ty Beutépav TV Bobeioddv dmoTeAolv cUotnua B’ BaBuol
ds Tpos X, Wy, TO OTroiov AUETOl KO TA AVETEPG.

’AoxfoelLg

‘Ouds mpaoTmn. 462. N& Auvflolv T& ouoThuaTa :

n [ XP—xy=14 n | X2Hy2=T3 [ X2 y2=157
; 25
5 {x2+xup:125 ) x24ywx=169 o'y x24y2= 3%
Xy = 50 Xy = 60
3xy - =1
i,) x2+x\fl+\|}_121 ,) x2+X\P= 187
X2 xy+x=126 n [‘P2+x‘|‘= 102
463 ‘Opolws T& ké&Tewd :
«) {‘2+9\P2—136 B { AHYRSby) =50 o [xIyi=T
x—3y = 4 5(x—y)246(x —y) =11 x—y =1
' X yf=a o [ X4Hyr=17 xétyt=1u,
5). {X“‘P=ﬁ E)[X+\y=3 m){x+vﬁﬁ
xif gyt =A [ X0 yh= «
;)[ s i “){x+w=ﬁ

‘Opds BevTépa 464. N& Avfolv T& kétwdh ouoThuaTa :
o 2(x24y2)+ 7 (x+y)2=1049
o) { x+y=21-} xy

X2 g2 — 257 P 3xeq;2-(2 L ~21-) xy=275
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x+y+Vx+yp-2=14 (x24-y2?) (x—y)=41
¥ { x292 | 3xy 5
R A 175,5 xy (x—y)=30

465. ‘Ouoiws T& Efs :

x2+y? = |/x2y2+ 273 x2—y2=21(x—y)
oL R T ) B){x=3 _ xy-26
i s s Yy xyt2y

2(x+y)-3 3 3

5x+y-4) 5 xty
Xy =49\y:(x+ 3y)

)

466. ’Emions T& xérowb :
o) { X34 y3=973 8 { ¥ x(Vx3+Vy?)=273
(x—y)2-T(x+ y)=90—xy _ xVxy+y2=364
9 xy="72, x24y2{ w?=289
¥ { X+yt+e=29"

467. 'Emions T&:
. X2—ylxy=585 W oo P g il
o) B Xy=w Y) | @+ yr—y(x+w)=16

w=xxy —234 x+y==8 x4 ¢r—w(x+y)= 9

1. IPOBAHMATA EZIZQZEQN AEYTEPOY BAOMOY

§ 204. KohoUuev mpoPAfiuata  Efiocoewy  Seutépou  Pabpol
T& TpoPAfuaTa TéY dmolwv A AUois &udyeTan el THY AUow E6i-
owoewy fi ovoTnudTwy Seutépou Pabuol. Ak Thy AUciv ToloUTwv
TrpoPAnuéTwy  dkohouBoluev Tropeiav Opoiav Tpds  Exelvnv. TV
Srroiav firohoubrioauey kai S1& THY Alo1v TpoPAnudTwy TGV Eio-
oewv TpwTou Paduod.

1ov. Tivog &piBpot to &Bporspa tob TpimAaciov Tob TeTpa-
yvou adted xai Tod Simhaciov tob &piBp.od NdOENpévov xatd 1
ioobrar pe 86 ;

Adaig. “Eotw x & [nrolUpevos &piBuds. Emedn To TETPLry VOV
ToU x elvan TO X2, TO pév TpimAddiov ToU TETparyddvou ool B
elvan 3x2, T B¢ SimrAdoiov ToU &piBuoU elvon TO 2x. ‘Etrouéves B&
Exopev ™y Eflowoy 3x2+2x-+1=86. Alovtes ToUTnV eUpiokopey
x=5kal x=— 13-"
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2ov. Aua tivog dpiBpod mpémer va Swxipéowpey tov 96, iva
T0 mnAixov OmepBaivy xatd & Tov drarpény ;
NUois. "Av pe x TAPACTACWUEY TOV (nToUpEvoy &p1fuoy, Ba

»

£y wpEY 9}{—6 —X=4 f| x>+4x-96=0. AUovtes alriv eUpiokopey x — 8
ol x=—12

3ov. To ywépevov tév Spwv xAdoparog elvar 120. Oi Spot
8& foav lool, éav dapypodpey 1 amd tov TOPOVOLLAGTHY Xai Tpo-
oeBétopev 1 elg 1oV dpibunthv. Moiot elvar oi dpot Tob xAdopartog;

Avos. Edv pé T X TapaoThowuey TOV &p1BunTnv ToU KA&oparTos

& TapovopacThs Tou O& elven 1%) ki Bd Exoopey x4 1= %J -1

xX*x=120—x f| x*+4+2x—120=0 xai & Tiis AUoews eUpiokopev x=10
kai x=—12. ‘Emropéves ol 6pol ToU KAdopaTos & elvan of 10 kai 12
i —12 xad —10.

%4ov. Tlolog elvar & &piBpdg, Tol émoiov ta 0,75 adEavépeva
xata 1 8iSouv Tov 16 Sippnuévov Si1& Tod Gp1Bpod, Tév dmoiov
dmotedoby & 0,8 Tob Lnroupévou mAnv 15 ;

Adog. “Av pé x TapaoTiowpey TV InToUuevoy ap1Budy, B&

Exowpev THv 2flocwary 0,75x—{—1=m1:63, & Tfis Omolas eUpioxopev
4 31 ’
x=20 kot x=— Ve

Sov. N& ebpeBolv S0 dxépator meprrrol Sradoyixol dpiBpoi
ToloUTolL, WoTe W) Siapopd TEV TeTpaydvwy adTév va elvar
8000.

Aboig. "Eotwoav 2x—1 kol 2x+41 of &pifpoi olror. Koard Thv
SioTiTrwoy ToU TpoPAfjpaTos 8 Exwouev (2x+1)*—(2x—1)?=8000
7 8x=8 000 xai x = 1 000 ‘Etropéveos of {nToUuevor dpi1Bpoi B elven
2001 xod 1999,

6ov. Tpeig dpiBuoi elvar dvdroyor Tdv 3, 2, 5, xai o d&bpor-
opa TV Tetpaydvwy adt®v elvar loov pé 342 va €bpeBolv ol
apiBpoi.

Adarg. "Av TapaoThowpey pé x, Y, @, Tous {nToupévous &pif-
wols, Ba Exoopey x4 y2lw?=342, Emeidd 8¢ ol x,y, xai w elvea
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&védoyor TéV 3, 2 kai 5 B& elvan —;— = % = —053— ’Ex TOUTOU EYOUEVY,

&v TrapaoThowuEY Tous foous Adyous ut p, x=3-p, y=2-p, w=>-p.

AvTikaBioTévTEs TAS TGS TauTas els THY TpoTnv Efiowaotv,
eUplokopev 9p>+4p2+25p°=342, & Tijs Omoias eUpioropev p=-+3"
&pa ol &piBpol elven ol +9, 46, +15.

7ov. ’Eyevpdrticav 15 drtopa- ol d&vdpeg émAifpwoav 360
Spy. &v 8Aw xai ai yuvaixeg dpoiwg 360 dpy. Iléocor Hoav ol
dvbpec xal méoaL ai yuvaixeg xai méoa éEwdevoav 6 wabeis,
¢av xdBe yuvh édamdvnoev 20 Spy. SAiywrtepov xabevog av-
8pos ;

Abog. “Eotew x 6 &pibuds Tdv &vdpddv, 6Te 15—x & elvan 6
&p1Buds TV yuvenkédv. ‘H damavn kafevds pév dvdpods B Eiva:’j—fg»'

kabepds 8¢ yuvaikog 1% Spaxy.

1:;63‘ 5 B\E) — 20 kai x BeTikds kai (15, AvovTeg

eUpioxopey x>—51x+2700=0 xai x= —1—;2;32 = :: 465'

Mpétrer v& elven

Ex Tév SUo Tipddv f| x=45 &mokAeletan, 16T Bev elven (15.
“Qoe eVplokopsy 6 &vdpas kad 15—6=9 yuvaikas. "Akoroubews edpic-
xouev, 871 &acTos &vip Edamdvnoe 360 : 6=60 Bpy., Ex&oTn &k
yuvt) £8amrdvnoe 360 : 9 = 40 8py.

8ov. Ei¢ xOxAov Siapétpov 25 p. va éyypaepi épbBoywviov,
oD o6moiou ai mAevpai vé Eyouv Siaopav 17 p.

Adois. “Av pt X kai y TapaoThowpey Tas SiaoTdoels ToU Splo-
ywviou, 6& Exwpey x—y =17, x?4y?= 25? = 625.

*Ex Tiis AUCEws ToU OUCTNHHATOS TOUTOU eUpioKOuEV x=24 xai
y=T.

90v. Aidetat tpiywvoy ABT. N& mpoodioptodi) onpeiov A émi
Tig mAevpdg AB, ote, dv Gmo TovTOL ay 07 mapdAinios AE
Tpdg THY AmévavTi THG xopuepis A mAevpdv, va ywpiletar To
tplywvov eig Svo pépy ioodivapa.

AUois TlopioTdvopey ué o TO ufjkos TS TAeupas AB kai pé x
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v InToupévny &méoTaciv (AA). Tlaparnpolpev, émi, &pol 1 AE
elven rapdAAnios Ths BN, T& Tplywva ABIM kad AAE elvon Spoia, cog
Exovra Tds ywvias abtédv dva piav foas. ‘Emopéves T Eupada
ToUTwv 8 elvon dvddoya TGV TETPOrydVWV TV PNKEV TGV GUOAS-

(AAE) _ X% AXN & Adyos ormds

ywv TAeup&dY Twv. "Htol 8& elven (ABD) = & °

wpemel va looUTon pé %, koTd TV Siamimreoty ToU TpoPAnuaTos:

x& 1 eoRindiTeale
fitor pémer v&elven @ T 2 ked X2= S, x= %. éme1d) pémer x) 0.

DepofArfpata

468. N& elpefolv SUo &piBpoi, Tév dtrolwv TO &Bpoloua, TO yivdpevov kot
TO TMAikov va elvan foa.

469. N& ebpebi] &pibuds Tou dmofov Ta 0,5 alfavépeva xoatd 5 Sidouv,
Tov 35,1 Binpnuévov S1&r ToU &pifipol, Tov dmroiov &moteAolv T& 0,3 ToU InTov-
pévou peiov 2,5. '

470. N& eUpeBolv SUo dwépanor SiaBoyikol TeprTTol dpiBuol TooUTol, GoTe
1o &Bpoloua TéY TeTpaydvwy Twv v& elven 202,

471. N& eupeBouv Tpeis SraBoyikol &piBpol duépoior TooUTol, doTe TO YIvd-
pevov aUT&OV vé& looUTtan pé 1O TevroamAdolov Tou &fpoiopaTds Twv.

472. N& ywpioff) & 27 efs 80o pépn TolaUTa, MOTE TO TETpOTTAGOIOV TOU
TETparycovoy ToU TpdTou Kal TO TevTaAdolov ToU TeTpaydvou ToU Seutépou
v& &moTtehouv Tov 1620.

473. N& epefolv ai SiaoTaces dpfoywviou Exovros Siaydviov 17 p. kal
tuBadoy 120 2. :

474. Els wixhov Sapétpou 25 p. va Eyypagd] opboydwviov, Tou &moiov al
TAeupai Exouv Adyov, 3: 4.

475. ‘H Bicgop& BUo &pmBpdv elvanr 14 kol Td ywdpevdv Twv 1632. Tloiot
elvan ol &piBuol ;

476. Tloios elvan & &pifiuds, & dmoios EAQTTOUNEVOS KATX TO TEVTATALTION
Tfis TeTpaywvikiis pifns Tou yivetan 500;

477. ’Hpwthfn Tis moia elvan f| fAkia Tou kal &mekpifn : To TeTpdycwvov
ToU &pifuoyU T&v érdv THs AAkias pou looUten pé TO SexcefamAdoiov Tiis fHA-
kiag, THv omroiav O& Exw petd 12 &rn. Tola elven ) fAkia Tou ;

478. Avo xpouvoi, péovTes ouyypdvws, TAnpouv Befapeviiv els 18 dpas.
Els méoas dpas ExaoTos SUvaran vé v TAnpaon, &v & els TolTwv YpadleTar
povos 27 dpas dml mAéov Tou &AAou pdvou ;

479. N& ebpeBelv ol SiaoTtdoes dpboywviou looBuvduou Tpos TeTpdywvov
Exov TAsupay 99 ., kal &k TGV dmoiwv 1) pla elvan T& tvvia BékaTa EkTa TS
&AAng.
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480. N& eUpefolv ai Siaotdoers (Pdois xal Uyos) dpfoywviou Tprydvou,
&v 1) UmoTelvouoa avTtou elvar 51 p. kai & Adyos T SUo &AAwv Tou TAeUp&V
Skt BéxaTa TERTITA.

2. IPOBAHMATA T'ENIKA

lov. (Tijc yovaijs Toufic)*. AoBeiloav ebBeiav va ywpicwpev
€l péoov xal dxpov Adyov.

Adog. *As TapaoThowpey pé a TO pfikos Tiis Sobeions elBeias
AB xad &s fewpriowuey &pyhv avtiis T A. "Eotw ' 10 onpeiov Sic-

ptoecws. Oétopev Al =x éméTe B —a—x, ko mpémrer vt EXUEY i—‘ = -&i—x

fitor x2+ax—a?=0. ’Ex Tfis AUoews Tolrns ebpiokopev

_—atl5a? _ —ataf5 _‘a(+ V5 -D).
2 2 2 -

X

Aweoetmog. Al BUo pilon Tiis éGiooews elvan mparyuorTikad
kad pi onfjuaTta dvTifeTa, 'é‘rraﬁf] 16 ywdpevov aUTtéyv elvon —od.
TMapecrnpoUuey, 6T 1 VS_ TrepiéxeTon petalu T@dv 2 xai 3. “Emropéves
# pila f) &vmoToiyoloa es TO ofjua + ToU pifiko¥ B& elvon Bemi-
KA kod pikpoTépa ToU o, &pa Bider THv {nTouuévny AUow. ‘H &AAn

pila &moppimreTon s &pvnmikh). "QoTe Exouev x=i[%—&. To

onueiov I keiton mépav ToU péoou Tiis AB, &mwod ToU A, 16T TO X

EYEL TIUNY ueycAuTépav TOU %—

20ov. Zdpa TL éppiln xataxoplpws mpég Ta dvw (eig To
xevov) pé dpyuav TaydTnta o. Meta méoov ypévov Ba pbdoy
€lg Oog v ;

Adog. KabBos yvewpilopev (8 This Quoikis), TO odpa kiveital
Tpds T& &uw pé kivnow Suaidds ¢mPpaduvopévny. "Av Aortrov Tapa-
oThiowuey pé t TOV {nToUpevov Xpdvov, B Excwuev Tous EEfjs TUTTOUS
yvwoToUs &k Tijs QUoIKiis :

v=at— % gt?, T=o—gt (15

* ‘H dvopacia xpuad Toph imekpdrnoey, fmadn # Toun aUTr Becopelran
&g Gpyxh Tod palov es v lwypagikny, &pyiTextoviky kol THY TAa-
OTIKNY TEXVNV.
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émou T TapioTdvel THV TaUTTa ToU KIvnToU KoTd THY OTrypdv
t kai g THY éméyuvory fonv pé 9,81 p. &vd BA. (kord Tpootyyioy).

‘Ex Tiis mpayns E§iocoews eUplokopev gti—2at+-2u=0 (2)
€K T AUgews 8¢ olrrfis THv Tpfv ToU t.

Awepedmais. “"H ouvbnikn Bia va elven af pifen Tfis (2) mpayua-
. » o, , o? G
Tikad elven a?-2gux 0 f| v %g Etropévaos u= %% elvon 1O péyroTov

Uyos, eis TO Smrolov SUvata va ¢Bdon) kivnTé, &v 1T pé TayUTnTa

&pyknv a. "Eav elven u=;—:. ai pilar Tfis (2) elvon Toon pé -;i. ‘Emropé-

Vs TO KivnTov XpeidleTan _g‘i Xpoévov, Bia va @bdom els TO péyioTov

Uyos. Eis 10 dvwTaTov aUTd onueiov 8 Exn TO kivnTOHV TaxUTnTX
ionv p¢ 0.
TpdypeTi, &vrikabloTdvTes €is T SeuTépav TAVY E§iowoewy (1)

s \ § O e 5 . n ag
TO t pE TO EEUplO‘KOIJEV ¢faryopevov 0, Aol T=a— e =0;

2
'Edqv elvar v (;—[g, ai dvo pifen Tiis mwpwTns TV (1) elven Tpa-
yuaTikai, &viool kai BeTikad, & 8¢ TUTos, & dmroios Biber alTds, elvan

- Yo2—2gu

ot . Al 8Uo alron Tipad ToU t &pudlouv els TS TPOPANUA.

<

AT TO oGua BikpyeTon Vo gopds B ékdoTou omnueiou keiuévou
emi Thjs e0feias, Ty Omoiav TapioTaver TO Uyos v, piav &vepyduevow
Kai piav KaTepyOpsvov.

Mapatnpolpev, éTi 1) pév pic TGV Tip&dY ToUTwv ToU t elvan

peyoAutépa, N 8¢ &AAN pikpoTépa ToU EKom'x Vq——ég-gi Elvar elxo-

Aov va iBeopev, 6T ol TayxUTnTes [EnAadn of Tiwa ToU T Tiis Seu-

Tepas TGV (1)] elven dvtiBetor. "Av Teffj u=0, B& Eycouev t=0, Kkai
2 y 2 . . : SR e \ )

= Ed. To g'rrcxpwmwa TOV XPOvoV, KaT& TOv &moiov TO KIvnTOV
émavaTiTTel eis TO gnueiov, ¢k ToU émrolou &veycopnoev. “Ofev & Ypd-
vos, kaf’ Ov yivetat 1) dvéaPaois, iooUran pé TOV Ypdvov, ko’ Gv yiveTan
| kat&Paois ToU kivnTOU.

3ov. Na ebpeby) 16 Babog ¢péatog, av énépacay tb dop’ dtou
apebn va méoay Aibog éx Tod atopiov adTod, pwéyplg 8Tov Hxov-
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obn & fyos 6 mapayBeig éx TS nrwoews Tobd AlBou eig Tov TL-
Onéva tod cppéatog (# avriotacig Tob dépog mapaPAémeral).

Adaig. ToapioTavopey ué x TO Pédos ToU gpaTos kol pE T THY
royUTn T ToU fixou els TOV &épa. ‘O xpdvos t &moTeeitan &mrd o
uépn: lov. *ATd TdV XpoVOV t, TOV droiov yperdleTan & Aiflos i vax
réom. 2ov. "ATO TOV Xpdvov tg, TOV &moiov yperaleTar & fxos B v
&véNdn ik ToU Trubuévos ToU qptaTos el &OCTATIY X.

"Eyopev TOV EEfis TUTIOV (¢ Tiis Quoikiis) x= —% gt?, & omoios

§iSe1 1o BidoTnua, Stav Bidetan & Xpdvos KaTd THY SpoAds EmiTo-
yuvouévnv xivnay, Strofa elven xod ) kivnols xard THY TG ToU

AiBou. ’Ex ToUTng TTPOKUTITEL t= %‘)—( (@55

Ex ToU X=Tt;, & émoios &iber TO BidoTnua ixppalopevoy pé
v TaxUmTnTa T Kad TOV Xpovov ty KaT& THY Spodfyv  xivnow Tol

fixou, eUpiOKOUEV tp= _f(?" *Exomev Aoimov THY ¢Elowov :
2x , X 2x 3

"Ex ToTng eUpioxopey UnypolvTes el Td TETpdrywvoy kol Siordo-
COVTES KT TS KATIOUTTS Suvdpels ToU X

gx>—21(gt+T1)x+grt? =0 (3%
*Emre1df) 0 t, elven BeTikov ad TO kot v (1) xad (2) ioov alrou
t— -:— mrpémer vé elven Bemikov, fiTor t— KT}O fi. @ 1t (4)

Tva of pilen s (3) elvan TparypoTikad kai  &vigol, TpéTEl V&
glvon BeTikdv TO TH(gt+T)—gPTtt | TO (1+2gt) ) 0, O Soiov
mrpérypomt oupPaiver "EE &AAou TraparTnpoUpey 8TL TO WiV Y1vopevoy
27(gt+T1)
T v

1@y pildv, evan T3, TO Bt &bpoioua TV T& omola

eTven BeTiké. ‘Evropéveos of pilon elven feikai. *ARN’ &mreidhy Tpémel V&
dlvan, k& THY (4), TO X (TT xal TO y1wopevov TV p1{&v elvan Tt-Tt
elvan 5¢ orron &wioon, Emeran, & ) pla TéY pifédv elvan PEYOAUTEPX
ToU Tt kod f) &AAT wikpoTépa TOUTOV, 1) Strola kad B elven Bexth) Bix
6 TPdPANUa, S va mAnpotTan f) &wiocdTns (4). 'Ex TS AUgEws
s (3) eUpiokopev THY {nToupévnv Tipny, A dmoia dvmoToiyel els TO
ofipa — ToU pilikol. "Hrol Exopev x= % [gt—i—'r—V‘r_(:r—i— 2gt)].

17
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Ouas wpaTn. (Mevikk). 48l. *Av moMamAaoidowpEr TS piooTOw
uépos &l TO viooTOV uépos Evds Gp1Buol, evpiokopev a. TToios tlvan & &p1Buds ;
( Awepeivnors ).

482. "Av moAAamAagidowpey TS mmAdowov drl TO viAdoiov Evos dpif-
uoU, eUpioxouev Tov dpiBudy o. Toios elvan & &p1Buds ; ( Awpeivnois ).

483. Kepddaiov a Bpy. 5iBer Tékov T Bpx., tav & &piBuds TEV Erdv Tig
Biopreias ToU Bavefou elven ket & peyoAUtepos ToU Emrrokiou. N EUpElT)
f Sidpkerar ToU Baveiou. ( Arepetivnars: uepikf meplmTwals a=5400 §= 2,
T=1296 ).

484. Kepdhatov o 8py. fpepe Tékov T Bpy. kal 8% EBi8e ToV aUTow TéKOV,
&v étokileto pi EmiTériov ko € SArywTepov, SAA' Eml p & TepiocoTepa. N
eUpeb) TO Emtékiov. (Awpedvnoist pepik mepimTwol a=2100, e=1, p=1,
T=420 ).

485. "Ex 8o xepadaiwv T& &v fito katd & HIKpGTEpOY, &AA’ £TokioBn i
gmTékiov KaT& & peyodUTepov ToU &AAou Kal Epepe Tokov Eml v, ETn T, Bpy.
&vid TO &Mo els v, Ern fpepe T, Spy. N& eUpeboUv - T& kepdAona ( Arepevvnots.
uepikty TrepitTwols §=6000, e=I, n=6, v;=5, 1,=9000, T,=7200).

486. "Hyopdotn Ugpaoux &vrl a Bpy. Edv ExaoTov pétpov ToUTou ETiud-
To P Bpay. SAryddTepov, 8& fyopdlovto y pétpa &l TAdov. Toa pétpa fiyopd-
obnoav kal wpds méoas Spx. TO pétpov ; ( Awpedinais s

487. AiBeron Tpiywvov pd TAeUpds a, B, y. Na& eUpeBiy piikos ToroUTov
woe, &v al mAeupai Tou aEnBolv EAaTTwloUy Kot aUrTé, v elver  Suvarh f
karaokeut) dploywviou Tprycovou.

488. N& elpedfj bml ( &mepdvrou ) edfeias AB onueiov, doTe v pwTileTan
£€ Toou &md Blo puwTewds forias keévas els T& onueia T, I Tiis elbelas, &v 1
ToodTns ToU @wTds, TO émolov BéxeTan wia dmgdveia dmd pwTews orias, €l-
val &vTioTpdws &védoyos ToU TeTpaydvou Tiis &mooTéoews aUTis &mrd Tiis
torias ( Awepsivnors ).

489. Né& byypaeij els fiuxikhiov Tpaméfiov Exov TepipeTpoy 2.

490. AobBévtos Tprycovou Sploywviou ABI vk elpeBfj ml Tis UmoTeou-
ons aUTol Bl onusiov M Toiotrov, dore ') T &bporoua TGV TeTparydoveov
T&Y &mooTaoEbY Tou dk TEY TPIEBY Kopupdy v elvan Toov pé o ') TO Ywopevov
T&v &mooThoswy aUTol &md TV kabéTov TAsupdv vd loolTon pé A2 - Y') 1o
&bpoiopua TGV TeTpaydvwy TGV &TooTEoEDY Tou dmrd TEV BUo kabbrewy TAEUp&Y
Tou v& looUren pi p2. ( Awpedvnors ).

491. N& elpeBolv ol mAsupal dpBoywviou Tpiydvou o) & Sobij 7 Umorei-
vouoa kad T &Bpoioua A TV SYo &AAwv TAsUpdY Tou, B’) # UmoTeivovoa kol
T Oyos v 10 &vmioToryouv els iy, ¥') A Tepiperpos 2T kal TO Owyos v 1o &vTi-
oToixouv els THv UmoTeivouoav.

Ouds bevtépa. 492. Tlolos elvan & pikpérepos & BUo dp1BuGY Brape-
pévrwy kata 3, &v Exouv ywdpevov 54 ;
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493. Tloios dwéponos dpibpds elvanr katd 29 pikpdTepos ToU TETPAYVOU
ToU xkoTd povdBa pikpoTépou oUTOU;

494, Elpete Buo dpiffuous Exovras ywouevov 2, &v 16 &Bpoiopa TGV GvTi-
oTodpwv aUTdv looUTan wé 1 152

495. EUpete xAdouaq, Tou &molou & &piBunThs elvan KaTd 4 HIKpOTEPOS TOU
wapovopaoToU. "Edv adfndi & &pibunThs xord 7 kol BAaTTwdf & TapovouaaThs

i s . sl
xatd 5, Biagépel ToU Tponyoupivou KaTd 1 5

496. *EmMpwat Tis 1600 Spy. 51& kagé, 1800 Bpy. &iax Téiov, EhapPe B¢ 40
xihoyp. kagé Eml mAfov ToU Telou. Mooy ixdoTile 1O YIMOYpaupoOY ToU Kapt,
&v Tou Tefou Exdomile 50 Spy. &ml TAtov ;

497. Eis &Bpoufiv al yuvaikes ficav 3 ShiywTepon Tév &vbpdv. "Av ol HEV
&vBpes Emifipwoay tv SAg 1750 Bpy. al ¢ yuvaikes 800 &py., méoor fioav of &v-
Bpes kal ol yuvaikes, v kafels TGv dvBpdv EmAfpwoe 50 Bpy. TEPICTOTEPOV
fi kafepia yuvr) ;

498. Eis 27 &vbpas xal yuvaikas émAnpibnoav 2100 Spy. &ix Tous &v-
Bpas ki 4200 Bpy. 1& Tas yuvaikas. Téoar floav al yuvaikes, &v kebenia imin-
pwveto 150 Bpy. SArydTepov ToU &vbpds ;

499. Né& eUpedfy &pifuds dxépaios, ToU émolou T &Bpoioua pé THY TETparyw-
vikhyv piav auTou elven 272,

‘Opas Tpitn. (Tlecoperpika ). 500. Tooov elvan Td TrAfifos onueicov
petafy, Tov dmofwv Buvdueba va eépwuev 78 elfeias ouvBeoloas autd d&va Svo,

501. Tlofov EmimeSov xupTdv ToAUywvov £xel 104 Siaywvious ;

502. Ex BUo émmébeov ToAuywvwy To o Exel 6 TAeupds &l Aéov Tou P’ kal
Tpels kal Ev TpiTov gopds TepioooTépas Siarywvious: Tooas TAeupds Exer kabév ;

503. *Edv ol Thevpad TeTpayvou auénfolv katd 3 y, 1o tuPabov ToU véou
8 elvan 2,25 popds ToU &AAou. Téom elven f) TAsupa alrol ;

504. Tléoov elvar TO pijkos TGV TAeupdv oSpboywviou Tprywvou ExovTos
EuPadov 150 p2, &v & Adyos Tdv kaBétwov TAsupdy auToU elvea O, 75

505. ’'locoxshoUs Tpiydovou f v Péors elvon kot 19w peyouTtépa TOoU
Oyous Tou, ExaoTov 5t T@V okeEAGY Tou xoTd 8 . peycUTepov ToU Uyous Tou.
Tléon elven 1 Pdois xal wéoov Td Uyos Tou ;

506. Tives ol BiaoTdoes dpboywviou Eéxovros tupabov 192 p2, &v Biagé-
pouv Kot 4 u.;

507. PéuPou #) pév TAeupd Exer uijkos 17 p. al B¢ Siaxycovior Exouv Siagopay
14 p. Téoov pfikos Exer f) wikpoTépa Siarywwids Tou ;

508. Tloim ol BiaoTdoes dpboywviou Eyyeypappévou el kikhov ExTivos
12,5 u, &v 7 Sixpopd oar@v elvan 17 u;

509. Elpete Tds mAeupds BUo TeETpaywvwy ExSvTwy &Bpoiopa tuPabdov
8621 p2, &v TO ywdpevov TéY Siraywviwy atrrédv elvan 8540.

Opds TeTdpTn. (Zvornudrwv). 510. Ao xkpouvol peouv ouUyXpo-
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vas kol TANpolv Sefapeviyy els 2,4 Dpas. ‘O P’ udvos ypedlerar 2 @pas &ml Aoy
ToU o', Els méooy ypévov ExaoTog T TAnpol udvos ;

511. Avo bmiyepruartion xorébecay duol 20 000 Bpy. & o Bixx 2 ufjvas kai &
P’ 514 8 pfjvas. ‘O piv o EAaPev v SAq» 18 000 Bpy., & B2 9 000. Méoa txépBroe
#xaoTos ;

312. Ao xepédaix Eyovra &poopa 30 000 Bpy. ¢Tokiofnoay mpos 69,
To wv o' ueve 4 pijvas &l TAoy xal EScoke TéKov 1 280 Bpy. TO BE P’ 840 5py.
Tola T xepdhana ; '

513. Né& ebpebolv Téooapes &pifuol &roTeAolvTes dvadoyiav, &v 1o &bpoi-
oua T@Y TeTpaydvwy alTdy elvar 62,5 kal & utv o UmepPaiver Top B" kata 4,
S 8 y' Tdv & xard 3,

514. Elpere Siyfgrov &piBudy, & émrolog Srcnpolpevos piv Bi& To Yivouévoy
T@Y ynelwv olrrol 5i6er mévre kal fv TpiTov, EAaTTolEvos B kaTd 9 Bider Tov
mpoxirTovTa dpifudy 51’ dvTioTpogfis Tijs OEIpds TGV ympiwy alTol,

515. Epere Tpiymipiov dpiBudv, Tol émoiou o utv B’ ymeiov elven péoov
dvddoyov TGV So EMAwy, & 5 Abyos Tol &piBuoy mpés Td &Bporoua Té@v yn-
Picov ToUTou elven g 124 : 7. Ar’ dvTIoTpoRfis THs oe1pds TV yneiwy aiTol Trpo-
KUmTer dpiBuds nUEnuévos kot 594,

516. Elpere Tpeis dpibpols, v & P’ elven Hégos dvdAoyos TEY EAhwv, TO
&Bpotona alrév elvan 21 Tiv 5 TETpaywvwy Twy 189,

517. Els Sefapeviy TPEXEl TO UBwp Pploecs b Tpla méutrTa TOU ¥péuou.
ko Sv &AAn Pplois pévm B Ty dmAfipeve. Kheletan 7 o Pplois kai dwoiyetan 1
B’, uéxpis &tou TANPwE 4 Sefapevn. Edv xai of &vo fivoiyovTo pali B ¢Anpou-
To &ls 6 dpas, B ETpeyov 5t &k Tiis &’ T Svo TpiTa TOU &k THis B', &9’ &Tou &elofn
# o', Els mwéoov Xpévov kabepia PpUois wAnpoi THv Seapeviy ;

‘Ouas wéumwra. (Puokiis). 518. Méoov xpdvov XperdleTon Affos Sid v
méom) els TOV TuBuéva ppéaros Pabous 44,1 u. doréuevos ¢k ToU oTopiou aUToU ;
(MapapPArémeran 4 &vrioTacts ToU &épos ¥

319. Téoov xpdvov yperdleran Aiflos prirTéuevos &veo KaTaxopUpios ( els T
kevdy ), Tva &viAdn els Upos 122,5 p. kal Kartaréon ;

520. TTéonv dpynciyv TaxUTnTa Tpétrer vd Sdowpev els Aoy, &v P19B7) KaTa-
kopUpws &vw (els T& Kkevéy ) v &vien elg Uyos 122,5 p;

521. Mére 6& 0don el dyos 1460 p. opalpa prirTopévn Kerraxoplgos Tpds
T& v (els T kevdy ) kad dvaywpoloa pi dpxixhv TaxUTnTa 185 1 :

522. Tlolav Trieow #Eoowet opaipa 41 yihoypdupwy éml xexAipévoy Errimée
Bov, tav looppomf BUvayy 9 XIAoypdupcwy ;

523. ’Eml méoa SeutepdAeTrTa KUAfETCH opaipa &l kexAtuévou EmiméSou el
pfikos 39,2 p. xed Typos 10 u. &k Téw &ve TPOS T& KérTeo ;

NepiAnyic nepieyopévwy kKepalalou VII.

‘Opropodg Sitetpaydivon €Eowoewg axt4-Px?+y=0, (as0).
"Avaywyny atrriis el THY ay? 4By +y =0, (x*=y), pila s od
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Pu P2= % _p_*-vwz—?—_‘h—y Ps, p. = 4 :p___y%_fﬂ'

axt+Px?+y = a(x—p1) (x—p2) (X—ps) (X—P0); P1 P2 Psy Pu O
pidon ToU Tpiwiuov.

Té mpdonuov ToU Tprwvipou omroud&lerat ué THv XpnoipoToinaiv
ToU &vwTEPOU Y1vopEvOu.

Tpotty SimA&Y prlikédv \/ A+YB els amhAg,

VALVB =vf—§—r i \/A—'z‘r—, &v M=A'"—B.

ECiocoes pt prlikd P’ kai &vwtépas Téews. "Atroudvwaois ToU
p1likoU kal &medAaryt) &’ alrroU, d1e f) wpoxUmrTovoa Eficwots £-
xe1 T&s pilas s Sobelons xal Tiis ouluyols cdrriis.

*Av Bobeloa Efiowais elvan Ev yéver &ppnTos, UnyoUuev Ta ué-
An Tns els kaTaAAfAous Buvdpers, Tva TpokiyT £ficwais drnAAcry pé-
v pilikdy, AN olitn Stv elvan &v yéver iooBuvapos Tiis Sobelons,
kai Trpémel v& Sokipdlwpey, &v of pifor alrrfis EmaAnBelouy kai THV
Sobeicav.

‘Oplopdg avriotpépov éElowaews. Al y' Pabuol

ax?+Bx2—Px—a=0, ax3+pPx*+pPx+a=0
Eyouv | & Th pilav x=1 kai 7§ P’ Tv x=—1, &véyovTan 8¢ els T
AUaiv ¢fiocooecov B’ PaBuol ( petd Siadpeoiv T&V ueAGdY TG E§ioc-
orwv 81 x—1, x+1 &vmoToixws).

Ax Thy Ao Tfis ax+Px3+yx2+Px+a=0 THv Bétouev Umod
THY  UOPPNV cx(x"+ 71,- )—}—B(X—l- —i—) +y=0 kai x+ % =y, OTe
dvayetan els THY AVowv E§iocoewy B’ Pabuod.

‘H axitBxi—Px—a=0"Exer pilas Tas x=1, x=—1 kai &vayeTan
els tlowaty P’ PaBuol petd v Siaipeotv ToU o' péhous Sidx TolU x*—1.

‘H axb+Bxi+yxd+yx?+Px+a=0 & v pilav x==1 kai &
vayetan els dvtioTpopov £ficwotv & Pabuol.

‘Optopdg Stwvdpov EEodoewg ax* + Px* =0, (o,pf+0, « A
dxépaior BeTikot).

TifeTon Umro popehiy x* (ax*2+4p)=0, (k) A) kai éxer pilasz=0
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xai Tas Tfig ax*—*4-p=0 ) Tfjs x¥ =Yy, (y_—- —E—, K—?\=v). Araxpivo-

Mev TepITTTWOElS a'), v v=2y, P') &v v=2u+1, dmou u Quoikds.
Adoig t7ig EElowoewg ajx|4+ B =0, elvan foodlvapos pé Thv

X2 = % &v af (0, &v@, &v off Y0 &év Exer pilav.

Adorg Tig éEowoewg ax|+Px+y=0, (o, B, y#0).
y(B—a) >0, i y(a+P) (0, Eouev uplav Alcwv &’ éx&ornv Trepi-
TTWO1V.

Adarg 1ig éElowoewg ax|>+Plx| +y =0, (az=0).

‘H |x42p|x|+y=0 &xa 4 pilas &vd BUo &vriBétous, &v B?—y )0
xai (—B£Vp*—y) ) 0.

‘Opiopdg ocvotipartog éElowoewy B Babpod (&v Exn pévov
piav Eflowov B’ Paduol kai Tas &AAas o Pabuol).

NVeis ouothuaros é§iowoewy B’ Pabuol fi &vwTtépou (ut Slo 7
TEPIOTOTEPOUS &y VEOITTOUS).

MpoPAfjuaTta E§iowoewy kol cuoTnudTwY B Pabpol (&pi1Bun-
TIKE, yevika koi pé Siepedvnoiv).
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KE®AAAION VIII
A’ IIEPI IIPOOAQN
1. IPOOAOI APIOMHTIKAI

§ 205. *ApBunTiny npdodog* koAeitan Siadoxn &pibudv, Exa-
o-tos Ty &molwv yiveton &k ToU Tponyouvpévou Tou Bia Tiis Tpoo-
Béoews ToU olrrol &piBuol. Of pév &roTeAoUvTes THy TpdoBov &pi-
euol Aéyovran Bpor ortiis, & Bt TpooTiBéuevos &piBuos els kabBéva
Spov Bik va Sory TOV Emduevov alrol, koAeiTan Staopa fi Adyog
Tfis TpodBou.

*Av piv 1) Siagopd Tiis Tpoddou elven &piBuds Betikds,. o Spot
Baivouy afavépevor kai 1 Tpdodos Aéyetan abEovea, tav B¢ elvon
&pvnTikds &pibuds, ol Spor Paivouv EAcarroluevor (@bivovTes) kai
Aéyetan Bivovoa. TT.x. 1) BiaBoyh Tov &pibudv, 1, 2, 3, 4,... 48
elvan pdoBos &piBunTikh) oabfovoa pé Sixgopav I, wafox kai 1
1, 2, 5,... 53 pé diaxgopav 2, 7 & 35, 30, 25,..., 0 elven gBivovoa e
Siagopav —5.

Edv ¢ a TrapacThowuey Tov TpdTov Spov &pidunTikiis mpod-
Sou kal ut @ TV Siagopdv ovriis, & SeUrepos, TpiToS,... Spos B
TaploTéveTan P o + @, a4+ 2w, o+ 3w a4+ 4w,.. (1) "Apa:

"Exaotog 8pog &plBuntixiis ntpobdouv loolrar e Tov mpdrov
dpov adrtiig, adEnBévra xatd Td ywvépevov 7ijg Sapopdg émi
Tov GpiBudv Tod mAfBoug TdV mponyoupévwy adtod Spwv.

OUrws & &pos Tiis mpoddou (1) & Exwv m.x. THV TpiokooTHV
&6 looUran pé a+-29w, & Tv é§nkooThv méuTrTnY T&EIv pE a+-64w
k.T.A. 'Ex Tév dvwtépw TapaTnpolpev STi:

"Otav 5007 & mp@dTog Spog xai #) Siapopa &prBunTucilg npo-

* ‘H ypiiois &piBunTikGv TpodBwy xpovohoyeitan &md 2000 - 1700 w.X.
els T& PiPAiov *ApBunTixiis ToU Alyumriou Ahmes pé TO TWpSPAnua w& yYowpr-
obouv 100 &prtor els 5 mpdowta, doTe Ta pepidia v &mwotehoUv dpibunmikiy
Tpdodov.
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68ov, Suvdpeba va ebpwpev, oivadinote tdEews dpov adTijg,
xai Aéyopev 871 téte W) mpéodog elvar Grplopévy.

"Eqv v mapiotdvy 16 mAfiBos Tdv Spawv Tis (1) xoi T ToV -
Xovta THv wiooThv T&§iv Spov aUtfis, ol mponyoUpevor TouTou
B& elven v—1 1O WAfiBos ki B Exoopev T=a+ (v—1)w (:2)

"Av Ry (2) AVBTi s Tpds w, elpiooey w=1—. "Av # (2)
AUBT) &5 Tpds o, eUploxopey a=T—(v—1)w, &v 8¢ AUBH Tpds v,

—a wiT—x

eUpiokopey v = 14 e , Tpémel 8¢ v& elven TO v &piBuods

dxépanos kai BeTixds.

MaparnpnTéov, 6Tt 1) Biagopd &piBunTikfis TpodBou pé Spous
a, B, v, 8,... 8ideton Umd T&Y P—a, y—B, 5—y,...

‘Erropgvads, &v TrapacTiiowuey Ty Siagopdy alrriv pi w, &
Exwpey w=P—a, w=y—P kai TpooBéTovTtes alTds kora péAT eUpi-
oxopev 2w=y—q, &pa w= I?-

Hagadelypara. lov. ‘O 8pos, & Exwv THY Bekdrny TpiTny T&EIW
els &pibunTiKnV TpdoBov ut TpdTov Spov 3 kai Biapopdv 5, iootran
peé 3+4-(13—1)5=3+12-5=3+460=63.

20v. "EoTw, 611 {nTeltan ) &pibunTikny mwpdodos, Tis Smoias &
Spos Tiis Bexdrrns TéGews elvan 31 kad Tiis eikooTiis 61. "Exouev, 611
6 Bdékaros elvan a+9w = 31,. & elkooTds a+ 19w=61, dpaipolv-
Tes 8¢ & Tiis P’ lodTnTos TV ' eUpioxopev

100=61-31=30 A 1000=30 kai w=3.

‘Emouéves elvon a+-93=31 kai a=4. "Apa f} mpdodos elva

2, 1:710, 13,.....

I. TTAPEMBOAH OPQN APIOMHTIKHZ MPOOAOQY

§ 206. AoBévrwv 8Vo &piBudv {nreitar v& mapepPdiwpey
petalb Twv dAdovg, ol dmoiot petd TdV Sobévrwy vi drotedody
GpBuntuchy mpdobov.

"Eav a kai T elvou of SoBévres &pifpoi kad v Td mAfiBos TGV Topep-
PAn@noouévwv, T Afifos, T&GY Spwv Tis oxnuaTioBnoopévns Tpod-
Bou Ba elvan v+2, & TpddTos Spos a kad & TEAsuTaios T. ‘ETropévess
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8 Eywuev T=a+ (v 1w, & T @ TrapioTavn THY Slagopdv TS
TrpodBou. ‘Emropéveos ék Tiis lodmmTos autiis sUploxopev w=:—:_—°;
Olrw oynuaTileTan 7 TPodOS tk ToU a, ToU TeheuTaiou Spou T kal
tx Tiis Siagopds oUTiS.

*Av .. [nTiTan petadU T@OV 1 ked 4 v& TapeuPAnbolv 16 &pif-
uof, MoTe peT’ TRV V& &moTehéoouy TTpdoSov &piBunTikny, EXOMEV

a=1, 1=4, v=16, m=f:;+l-i= 1—3- kai ) {nTouuévn Tpdodos elval 1
3 6
B | 7 1 TF e 4,

'AogxNoELS

524, A Tds wérwd dpibunTikés TpodBous eldpeTe ol elvan alfovoa,
molan @Bivovoan kai BiaTi ;

o) L5159, p’) —15,-10,-5,0,5... ¥') 0.5 1,5 2.5...
§) 0,75 1 1,251,5... ¢') 68,64, 60... or') =5, 5,3, -5,6, —5.9.
525. Edpete Tov Bikarrov &pov Tiisa’) 9, 13,17 pH-3,-1, 1.

y') Tov 8ydoov Tis o, a+3p, a+6P....

526. EUpete THv &p@unTikiv TpboBov pE Spov Tiis SexdTns Téfews 231 kai
s elkooTiis 2681.

527. Edpere Thv Siagopdv Tijs mpoddov, ut o &pov a xai viooTov T. Mepi-
kfy mepimTwors a=0,2, T7=3,2 kol v=6.

528. Edpete Tov o #k 10 Spuwv wpoddoy ut Sagopdy 0,75 xkai TeAeutaiov
6;25.

529. Elpete TO TAfifos Tév Spwv TpooSoy pt o épov 3, TeAevtaiov 9 xai
Siagopdv 2.

530. EUpete Tov Spov Tiis elkooTiis Téfecos pé o Spov 6.35 ai Biagopav
-0,25.

531. Metafy Tév 4 xai 25 va TapepPAnfolv 6 dpifpoi, MaTE V& OXNUATIO-
87 &pdunTiKy TPSOdos.

532. Metafy Tév | kal 2 v& TapeuPAndolv 9 &piBuoi, doTe va droTedégouy
TtpdoBov &pifunTIKAY.

533. ‘QpoAdytov kTuTd Tas dpas &mwo TS TpeoTns wéxpr Ths SwdexaTns.
Méoa xTuTrhucTa Kével 1 TO LEPOVUKTIOV |

Il. AGPOIZSMA OPQN APIOMHTIKHZ TTPOOAQY

§ 207. Aix v& elpowuev TUTov Bidovra 10 &bporoua TV Spwv
&p1BunTikiis TpodSou youons GPITPEVOV &p1Buov Spwv, otnpi1lo-
uebor (pos eUkohiav) els Thv €S idioTTa :
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Eig ndoav dplbuntuchy mpéodov, pé wplopévov mAfbog 8-
pwv, 6 dBpoiopa Svo Bpwv loov ameydvrwv &nd TV dixpwv
Spwv ioobrar p¢ 16 dBpoiopa iy dxpwy dpwv.

TMpdeyuorrt, Eotw | Tpdodos o, B, v,... k, A, T, (1) 1) Bixpopk
aUTiis @ kai TO mAfifos Tév Speov v. *Exopev dmi B=c+w, y=a+2ew.
T=A+w ko T=Kk+2w. ‘Emopévers A=T—w kal k=T—2c0. Mpoobérov-
TES KoTX PEAN Tas P=a+t-w kal A=T—w, eUpiokopev B+A=a-+tT,
‘Ouolws 2k TOY y=a+2w kol k=T—20 EUPIOKOUEV Y+K=a-+T
K0k, fiTol a+T=B+A=y+K...

"As TapaoTiowiey TO &Bpoioua TV Spwv TS TpodBou ui

2, iTo: Z=0+PB+y+...4k+A+T,

&te elven kad Z=T+A+k+...4+y+P+a.

TpooBéTovTes alrds xord péAn eUplokopey :

25= (1) B+HA) + (Y 4K (T4-c0)

2Z=(o+T)v. ‘Emoptves S—= (u—'};—)" (2), "Hror :

Té &bporopa TévV Bpwy GpiBpnTixiic Tivog mpoddou pé &
propévov mATlog Spwv loobrar pe T Nudbpolopa TV Jxpwy
Spwv g &nl tdv dpibudv Tod nAhBoug TV Spwv adrig.

"Eéw el ™v (2) ypdyeopev &vrl ToU T 16 joov atrrol a+ (v—1)w,
émou w mapioTdver THy Siagopdv T TpodBou, eUpiokouey*

) P [a+a+ (zv—l)co]v _ 20+ (;—l)m v, fTo1 I= 2a+ (;--l)m i

TL.x. &v Intijron T &Bpoioua 16V Sika TpwTWY Spwv THs 2,5,
8. bouev a=2, @=3, v=10" xal 3=EZIVIO0_3L3_ 55

"Epagpoyr). N& eUpedij &piBunmicty mpdobos pé 3 Spovs, TGV
Smolwv 16 piv &bpoiopa elven 33, To &t Ywouevov 1287,

"Av pt x TapaoTcwpey TOV B’ Spov Tiis TpodSou kai Pt w ™V
Biagopav ‘s, of Tpels Spor B elven x—w, x, x+co, T &dpoiopa Tou-
TWV X—w+X+X+w=3x =33, &pa x=11" 15 Y1OuEvoy TGV TPIGSY
Spwv (x—0)x(x+w)=(x2—w?)x.

"Exouev Aoimdv x(x*—w?) = 1287. Ottovres x — 11 eUpioxopev

* O vmor T=v(a+7):2, T=a+ (v—1)w, I=av+[vw(v—1)]:2 dvapé-
povTan T6 TpdTov els TO PiPAiov Synopsis parlamariorum Tod W. Jones.
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11(121—w?)=1287, 121—-w?=117, w*=121-177=4, w?=+ Y4
w=-42.

*Apa 1 dpiBunTikh Tpdodos elven 9, 11, 13, §j 13, 11, 9. lew-
koTEPoY, STav €ls Tapduoia TpoPAfipaTa Exwpey TEpITTOV TATfifos
Spwv kai YpnoipomoloUpey TO &BPOIOPE TWV, TAPICTAVOUEY TOV
pecodov Spov pé X Y., TV Siopopdv pé w, vdd &v TO TAfifos T&V
8pwv elvan &pTios &pibuds, TapioTdvopsy Tous BUo pecadous Siado-
XikoUs 6pous pé Xx—w kai X+, fiTol | Siagopd TrapioTéveTan pé 2w,
&te eUkOAws eUpiokopev THY TapdoTaotv Kai &AAwv Spwv Tiis Tpod-
dou.

Iagadetyuara. lov. ZntoUvran Tévte Siadoyikol dpor &pibunTixis
TTpodBou, Tév Sdmoiwy 1O piv &bpoioua elvan a, TO 8¢ yivopevov y. Ta-
PIOT&VOPEY KOT) Oelpdv TOV TpiTov Spov pé X, THV Siapopdv pé w,
&Te Exopev ToUs Spous x—2w, X—w, X, X+, X420, ‘Emopéves 0&
glvoan &9° évds piv x—2w4x—w+x+3x+w+3x+20w=a f| Sx=a

X= % , &’ Erépou Eyopev  (x—200)(x—w)xX(x+w)(x42w) =y

" 2 2
x(x2—w?) (x>—4w?) =Y. OéTouev x= % , OTE ; (;"5 —m’) (;—5 -—4&:’)= Y-

‘H tElowars o) elven SiTeTpérywvos s Tpds w Kai AvovTes oU-
THv ebpiokopev Tas Tipds ToU w kod dxoAoUbuws Exopev Tous {nToupé-
vous &p1Bpous.

20v. ZnToUvTta Téooapes Siadoy kol Spor dpibunTikils TpodBou pE
&Bpoiopa o« Kal yivouevov Y.

TapioTévopey ToUs Spous ué X — 3w, X—w, X+, x4+ 3w, &te
8& Exwpev x—3w+x—w+x+w+x43w=a ka x= —:. A’ ETépou
Eyouev (x—3w)(x—w)(x+w)(x+3w)=7y § (x—?) (x2—9%?) =y,

2 2 5
OéTopsy x= % kai eUploxopev (‘;—‘6—0:’ )((liﬁ )—9m’= Y.

AU Avopévn 8idet Tés Tipds ToU w, dxoAouBus B¢ eUpiokopev

ToUs [nroupévous &piBuods.

3ov. *EoTw ém [nTeiton T &Bpolopa TV depaiwov BeTikdv
&p1Opcdv &md ToU 1 péxpr Tol v, fitor TO 14-24-34+4+,.. 4 vk "Av

**H oyohy Tév Tubayopeiwv (6n kal 51 ixarovraeTnpis mX. ) tyvopr-
Ze Tous Timous 14+2+43+... fv=w(v+1):2, 24-44+6+...4+2v=v(v+1),
1434-54...42v=1=12,
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2, mapioTévn 1O [nToUpevov &Bpoiouc, B8& Eycopev I, = (-l—-;—vb"

4ov. "Eotw, &11 nTeitan 1O &Bporoua TéV TPWOTWY Siadoy kv
mepITTéY &pifpdov 1, 3,5, 7,...., (2v-1), fitor & 14+3+454+74..+
2v—1. ‘H Biapopd Tiis Tpeodov elven 2, & TpédTos Spos 1 kal & Te-

Aevtaios 2v—1. “Apa Exopev 14-3+4...4+2v-1= V-(-1—+§—V:L)=v2.

'Aoxfoerlg xal npofBAfpaTta

‘Ouds wpotn. 534. N& eUpeBf] TO 124224324 ...y
Mopatnpolpey &1 (a+1)*=c+ 302+ 3a+ 13, Oéropey Biaboyikis a=0, a=1,
a=2, a=3,... a=v es ™y oo™ Ta by Kkal TpooBéTovTes Tds TPOKUTITOUC QS
iooTTas KoTd AN, eUpiokopey peTd v d&mAomoinaiv.
(v 1P=3(12+224 oo )4 3(14-24 -+ v) v+ 1.
"Av TrapacThigwpey BEZ,, TO {nToUpevov &Bpoiopa, Ofcwuey 5i Z=142+4,. -4y

eUpioxopey (v+1)*=3%,+ 35, +v+1 A 5= M)ém’—“)--

335. Na& ebpedij To P4234 334 3=F,. AapPévousy Thy loomnTa (14-a)¢
=ot44o’-+6at+4a+ 1. Ofropey a=0, a=1, a=2,...a=v «xal TpoXwWpoUpey &
uofws, dmuws ked 81& THv elpeoiy ToU Z,, UmmobéTovTes yvwoTds Tas Twds I, 5,).

536. TMéoov elvan T6 &Bporoua a’) Tév 25 TpdTWY  BraBoyikidy drepaicoy
Gpibudsv ; B°) T@v 30 mpdhTeov SraBoy kv TEpITTOY &piBudy ; ') Tdv 40 TP~
Twv Biaboymdy dpriev dpiBudv ; )

537. Elpets 16 &Bpoioua mavTwY TV dxepaicov dpnTikGy  &piBudy &md
=1 péxpr ToU —v.

538. Méoov elven & wARBos Téw Spwv dpiBunTifs TpodSou ¢ o’ Spov 12,
TeheuTtalov 144 kal &bpoioua alrdy 1014 ;

539. Tola elven # Biapopd dpiBunTIKAS TpodSov ¢k 14 Spwv, &v 6 a elven
8 kal T &bpoiopa 567. :

540. Tola elven ) Bragopd &p1BunTIKfs mpodBou ué 16 Spous, Tiis dmoias &
TeAeuTados Spos efven 63 kol Td &dporoua 728 ;

541. Tiéoov elvar Td TAfBos Ty Spawv &piBunTikfis TpodSou ut &bBporoua 456,
Siapopdy —12 kal TeAsuTatow Spov 15 ;

542. Mdoov &EiLer tpmrépeupc, &v mAnpwveren els 12 Bdoeis kol ) o 8oaig el-
var 100 Bpaypds, 4 B 150 Bpy. 4 y' 200 Bpx. K.0K. ;

543. "Av & 205 xal & Tos 8pos &pBunTiciis TpodSou Exouv &bpoioua 92, & &¢
4os xal 1los 71, Tives elven ol Téooapes Spot ;

544. Molx elvan ) &piBunTiKy mpdodos pt 12 Spous, &v T6 &Bpoioua TGV Teo-
oépwv péowy Spwv elvan 74, T 5@ ywépsvov Tédv &xpwv 70 ; )

545. Elpete Tols mévre Spous dp1BunTixfis TrpodBou Exovtas ydpevor 12320
kal &Bpoioua 40.
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‘Ouds SevuTépa 546. Na eipedf) & viooTds Spos kal 16 &Bpotoua Tdv v
w1, v—2, v=3
v v Ty
547. N& eupefolv Téooupes dxéparor &piBuol droTteholvres &piBunTikny TpS-
oBov, &v To &Bpoiopd Twv elven 20 kal 1O &bporoua TOY GvTIoTPOPWY Twv Elvat
1

lﬁ"

548. Aeifate, T elvan Z2=3%;, &tav Z,;=1+24-4v, Z3=134-234... %

549.. Edpete 10 124424724 ...4 (3v-2)2. (XpnowomomoaTte ThHv IoéTnTa
(Ba—2)2=9a%—12a+4 kal Sfoate a=1,2,...v).

550. EGpete Td &Bpoiopa TGV TeTpaycvwy TV v TpwTwy Siadoyikdy Te-
prrTédv dpibudv. ( Xpnowotomoate v lodtnTa

(2a—1)2=4a2—4a+1 Gétovtes a=1, 2,...,v).

551. EUpete T &bporoua 1-2+42:34-3- 4+ A v(v+1). (XpnowotorjoaTe THv
iooTnTa ala+1)=a?+a Bétovtes o=l V).

552. EUpere 1o &Bpoopa TV mp«ymvmv TGV v TpwTwy Saboyikdv &p-
Ticoy &p1Budov.

TpdsTeov Spwy TS Tpoddou 1,

2. ITIPOOAOI TEQMETPIKAI

§ 208. Tewpetpixly mpbdodog* xadeitan Siaboxn &pidpddv, &xa-
aTos T&V dtoiwv yiveran & Tol Trponyoupévou Tou ué TToAaTAaoia-
opov &l TOV alrdv &piBudv.

Of ptv &mroTehoUvTes v TpodoBov &pifuol Aéyovrtar dpor alrriis,
b 8¢ &piBuds, Emi TOV dmoiov Tru?\?\cﬁr)\r.xcldg?rm opos TI5, Birx v Sco-
on Tov Emdpevov aUrol, Afyetan Adyog Tiis TTpoodou.

'Eav ptv & Adyos Tiijs TpodSou amoAvtwe Bewpoluevos elvan
peyodUTepos Tiis 1, ol &pot dmoAvrwg Bewpoluevor Paivouv ol-
Eavopevor kal f) TpdoBos AfyeTtar ( &moAUTws ) abBovea, av &t &
Adyos amoAvtwg Becpouuevos elvan pikpdTepos Tiis 1, ol dpor &mo-
AUTws BecopoUpevor Paivouv éAarroupevor ( @Bivovtes ) xai 7 wpdo-
Bos Aéyeton ( &mOAUTWS ) ¢pBivovsa.

Kord Tabra, 1) SiaBoyn Tév &pibudv 1, 2, 4, 8, 16...., 64 &ro-
TeAel Trpdodov yewueTpikhv aUfovoav pi Adyov 2.

‘Ouoiws ol &piBuoi —5, —10, —20, —40, —80,.. dwoTeholv yewpe-

-rplxnv Trpdodov (&moAUTws) abfovoav 2|,n‘= ?toyov TOV 2, #v@® ol

1 1
1,-5-.T.8,.xcxio{—2 3

—_—p ——

9" = ﬁ""

* Al yewpetpikal wpdobor ugavifovran TO TpdiTOV els o PipAiov "ApibunTi-
xfis Tou Alyutrtiou Ahmes, &mou {nTeitan v& mpooTedolv ol dpifuol «7, 49, 343,
2401, 16807 xal eVpioxeron &bporgua 19 607 ».
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armroTedoUv ( &moAUTws ) ebivoloos YEWUETPIKAS TTpodbous pé &yTi-
oTofyous Adyous Tous —%— Kai %

"Av pt o TapaoThowpey TOV TrpdiTov Spov YEWUETPIKTS TIvos
TpodBou Kal pe w Tov Adyov oUTfs, & Spos TaTns & Exwv THY B’
T&Ev 6& elvan aw, & Exwv THY ¥’ TéEv 6& TapioTdvETar UTTO TOU
aw-w=aw’ Ko.K, OoTe N mpbodos B& TapioTdveTan olTews :

a, ow? oo®, oacot....

’Ex ToUTwv PAémopey &Ti:

“Orav 806{) 6 mpdiTog Bpog xal é Abyog Tiig YewpeTpixdic mpo-
680v, TéTe W) mpbodog Svvartar v& Bewpfital Mplopévy.

*Etrions TapaTnpoUpey, &Ti :

‘0O Tuxwv dpog yewperpuxiis mpoddov icobTar wé Tov o
dpov adtiig éni v Sbvapiy Tod Adyou, v Exovcav éxBérny
Tov dplBudv Tév mponyoupévwy adtod Spwv.

‘Eav u¢ T mapacTiowuey Tov Spov THs viooTis TéEecws YewpE-
TpIKkfis TpodBou £xolons o’ pov a kai Adyov w, B Eywiey T=a.coV !

v—1

"Ex Torns eUpiokopey o = va—l' kol w = V% My 6 &wv THY

Bexdtny T&Ev Spos Tis mpodbou 2, 6, 18,... elvan 2.3%, BidTi elvan
a=2; w=3, v=10.

"Av oi Biadoyxol Spor yewueTpikfis TpodSou TapaoTaBoUv ué
a, B, ¥, 8,..., A, T xai & Adyos Tns pé w, O& Exwpey P=aw, Y=Ppw;...,

&pam=—ﬂ-=-l= =—T—chia=%, =—§...,?\=%. "Apa

< ==
B=aw, p = % kai %= ay.

§ 209. Td ywépevov 8o Bpwv yewpetpixiic mpoddou igdxig
drexdvrwy & TOV dxpwy Spwyv, loobrar pé T yvépevov tév
dxpwv Spwv.

"EoTw f) yewueTpikn mpdodos ué Spous kaT oeipdv «, B, v, §,..
KA, T, kai Adyov ToOV w.

p=aw

"Exopev ; { ; eals
RovE A= % TMoAAamAagialovTes Tas iodTnTas olrds Ko
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wéAn, eUpioxopev PA = ot. "Emrions Exopev T

== kol  pETX  TOV

TTOMaTAGCIaoNOY ToUTwY KaTd pAn yk = aT. OUtews Exouev
oT == PA = YK.....

TMapatnpoUuey, &1 €& TO wAfBos TV Spwv elven &piBuds Tre-
p1TTds, ToTE 8% Umrdpyn €ls Spos dméywov € Toou & TGV &xpowv Spwv,
& dmoios B& elven peoaios Spos Tiis TpodBou (s & TS BEoecds Tou).
"Av TrapaoTadi] aUTds ué i, & elven KoTd T AVeTEP.

y=aw?
K=

pp = PA = aT § W= ot xal u=VYer.
|. TIAPEMBOAH OPQN TEQMETPIKHZ TIPOOAOY

§ 210. AiSovrcan SUo &pibuol, o, P kai [nreiton v TropepPdic-
pev petafy aTédv v GAAos, ol &molol peTd TéV Sobévrwv v’ &roTe-
AoUv YewETpIKAY TTpooSov.

"E&v TrapaoTiowuey ué @, TOv Adyov Tiis wpoddov, 7 &mola
8& oynuoTiodd, émedn & mAfifos TGV dpwv alrriis B& elven v 4 2,
& TeheuTaios, Spos P = aw' . Ex Tiis loémTos auTiis eUplokopev :

Ly o BT
oVt = P o= VB
x = a
( &v v+ 1=&pTios, TrpéTTEl % ) 0, B1&x v Exeopev SpoUg TPy HOCTIKOUS
&piBpous.). ‘Emroptvas 1) {nroupévn Trpdodos B elvan
vl vl
P B\
a o)/ £, o|/(£)-

a
M. & IntiTon v& TrapepPAndolv tvvta &piBpoi petall ThV
1 xad 2, oftives petd T&Y Sobévrwy v’ &roTeAoUV YEWUETPIKN Y Trpdo-
10 1
Sov, Exouev v=9 xal w= V2 =210, “Eropéveos 1) Trpdodos elven
i S
1, 21, 210, 210
*Acxfoerg

553, TToian &x Tév kéTwd TpodSwv elvan atifovoan, Troicn @ivouoat kai Biari ;
a") 5, 10, 20... B 3, —6,12,... ¥") gl MR vIRENLES 2T Bidai,
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3R 16,8 ’ 8 16
E) érl-: 2-7' —9~----- 0'1') —4, -31 = 6'"“

554. Na& eUpeBij & Spos Tijs EpEouns TéEecos THs YewETPIKS TrpodBou 2, 6, 18...

555. N& eUpebij & Adyos yewpetpikfis TpodBou ué TpéiTov Sdpov TOV 9 kai
TERTTTOY TOV 144,

556. N& eUpebij & Adyos Tiis mpobou, dTav & wpdTos dpos Tns eivar 2, &
TeheuTados 512 kal T TARBos Tév Spawv 9.

557. N& elpeBi) & mpidTos Spos yewpeTpikfis TpodBou, Tis moias & TeAeu-
Taios &pos elvan 156,25, & TrpoTeevTtaios 62,5 kai TO TAfGos THY Spwv 6.

558. Tlooov elvan 10 mWAfiBos Tév Spwv yewpeTpikiis TpodSou, Tiis &moias &
TpédTos Spos elvan 6, & Belrepos 12 kal & TeAeuTaios 3 072 ;

559. Elven Suvarov va elpedj To mAfiBos TEv Spwv yewuetpikiis TpodBou i
a’ &pov 23,75, Aéyov —0,925 kal TeAeutaiov —7,375 ;

560. Edpete 1o mAfifos TV Spwv YewueTpikils TpodBou Exouons TETGPTNS
Tafews Spov 13, &ktns 117 kal Tedeutaiov 9 477.

561. EUpete Tov Adyov yewpeTpikiis TpodBou, ExolUons Tpltns Tafecos Spov
Tov 12 kol &yBéns Tov 384.

Il. AGPOIZMA OPQN TEQMETPIKHZ TTPOOAOY

§ 211. "Eorw 1 yewpeTpikl) Tpdodos, @, aw, aw?,.., aw'—!
éx v Spwv. "Eav {nTolpev 10 &Bpoioua TdY Spwv alrrfis kai Trapa-
oTHowuEy aUTd pé Z, 8 Eywpev

2 = at-awt+aw+...4awv—? (1)

"Eav moMamAacidowpey T& péAn TaiTns émi w, dpaipéowpey B¢
&mod 16 Efayduevov Zw=oaw+aw?+...+aw’ Ty (1) (kord péAn )
TPOKUTTTEl 20— =aw’ — f) Z-(w—1) = aw’ —a, & Tiis dtoiag evpi-
oxopev SiaipolvTes Ta foa Bi&k Tol w1 (16 dmroiov UroTiBeTons£0,51-

X |-
Ao w£l) £= 222 (2)
"Av els Ty lodmnTa TalTny Béowpey TO T dvtl ToU aw—!, 1o &-

* "H levikn) &Bporors Spawv yewpetpixiis mpoddou dpeieTan els ToUs “EAAnvas
kort' EmékTaow Tiis dvadoylas aix=x:y, éxpnoomomito 5 Té wpdTov # a, of,
ap2... TevikwTépa popet) &Bpofoews mopoudidieral To mpdTov els TS Epyov
«Algorithmus de Integris» (1410) Tumwbiv év TlaBoln (1483) kol &v Beverig
(1540) Umé 70U ‘ltahol Prosdocimo de Beldomanti, & &moios &xpnoipomoin-
ot 1OV TUTOV a+4-ap+-ag+-...+ apv—l=agv—1+4 (apv—1—Pa): (¢—1), &x1 ® oup-
PoAa, &AA& ut mapadeiypara pévov. Mevikdv TUmow TpooBicews Spawv yewpe-
Tpikfis wpodBou &ide1 & IdAAos F. Viete (1540 - 1603, TMapicion).
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Trolov TTaploTavel TOV TeAeuTaiov Spov Tijs (1), 8& Exwpev T {nToU-
pevov &bpoioua.

awv—lw—a Tw—oa . awY —a a awv
> =" = ol - —— (3)
w—1 w—1

w—1 l-w l—-w

Té Efayduevov ToUTto Buvapeba va elpuwpev kai s &fs :
"Exouev a+ow+aw+-...+aw' t=a(l+wtwiH...fw' ).
Mvwpilopey 611 16 14-w—+w4...4w'! elven 1O TnAikov Ths 81

aipéoews (w' — 1) : (w—1), &pa:
wv — 1 1—cov a awV

2 v—l— . =a- =i ——
a+aw—+aw+4-...faw' " l=a = Qi T

1ll. ABPOIZMA ATIEIPQN OPQN ®BINOYZIHZ MFEQMETPIKHZ MPOOAQY

§ 212. "Av Umobéowpev, 61 1) Bobeloa yewueTPIKT TTPOOBOS
elvan gBivovoa * pi &meipov TAfiBos Gpwv, SnAabn) OTi Exoupev TNV
yewpeTpikny mpoodov (1') o, aw, aw?, aw?i,... (¢’ &mepov), v@d
TO w elvan &moAUTws { 1, ToTe 1O wY B elvan &piBuds oAU uikpds,
&tav 1o v elvon MOAU peydhos (BeTikds). “Otav B¢ 1O v UmepPaivn
Thvta Sobévta BeTikdv &piBpdv kai Teivn els TO oo, TO WY kabds Kai
TO aw’ ylveton &moAUTws pikpdTepov Travtos feTikoU &pifuol kai
Aéyopev, 611 teiver eis 10 0.

’E&v Aoimrov 16 &Bpolopa TGV v TpwTwy Spawv TS TEoddou, TO

awy —a a—awVv a awVv

2 = —— yp&ywpev olUTw: Z= e Py s kol Umrobéow-

pev, 8T1 TO v —» oo, TOTE Aéyouev, 6T rpoadéTopev Tous drelpous 6-

pous Tijs TTpodbou, éme1dn) B¢ TO pév 1’—203 elvon &pibuds dpiopévos, 1O
B¢ aw” —0, & Exwpev cs &bporoua Tiis (1°) T 1Tu¢, , SNAadT| Exopev:

c:+cim+...+cxm”“1=i-f;, w (1, v—o00. "HTo1 :

To dbporopa Tdv dreipwy 16 nAfbog Spwv Plivodong yew-
petpixiis mpoddou icoltal pwe xAdopa, Exov dpibunthv pév Tov

2 3
* "H ¢bivovoa yewueTpikn mwpoodos 1+ -i—+ (%) -+ (%—) +..., tupavide-

Tan T TEdTov Umd Tou “EAAnvos pobnuaTikoU Apyipndous (287-212 w.X.,
ZupoxolUoat ).

15
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np@Tov dpov, mapovopacthy 8¢ THV povdda HAarrwpévny xatd
ToV Adyov Tijg mpoddou.

Kara Tabra 1o &poioua Tédv &melpwv 8pwv Tis 1, 2 212 “ee
els v Smolav elven co——-% kai a =1, elvon —l]— = 2. To &Bporopa
Tt
2
TGV &meipwv Spwv THis Tpoddou 4, 2, 1, ,21,,... elven —i]- = 8.
| [
2

'’Aoxfoertg xai DpoPrAfparta

‘Oupdas wpwTn. 562. N& eUpebfi 10 &Bpotopa T@v Spwv yewpeTpikiis
Trpodbov, els THv Smolav elven : .
a’) a=25, w=-3, v=7, p') a=7, 1=5103, v=7, y') 7=0,0625 w=0,5, v=13.

563. TTéoov elven 1o wAfiflos TéY Spwv yeweTpikiis TpodSou pé
a') a=4, w=4, kal &poiopa T=5460, p') a=4,6 =108, =54 155,8.

Y’) a=5, T=1280 3I=2555.

564. N& elpedij Td &Bpoioua Ekdotns Thv Eopéveov Trpoddwy, af &molc &

Xouv dreipous Spovs :

by 2 . | 148

u') 7: 3- 3;-0- ﬂ) T- ﬁr 6—41--- Y') 2, —l'gl —9'3--4 8') 0,86 86...

565. EUpete 10 &fpoiopa TGV Spuwv TGV YewueTpik@y TrpodSwy, ol émolar
TpokUTrTouy, &v petabl a’) Thv 13,7 xai 3507,2 mapepPAnbolv 7 yewp. péoor,
B) v 48,6 xal 0,2 TapeuPAnfoiv 4 yewu. péoor

566. N elpebij & mrddTos Spos kai 1o &fpoigua TGV Gpwv YewETPIKTS TTpod—
Sovu, els THv omolav T=384, w=2, v=_8.

567. N& sipedi o &bpotopa o) %+ %+ -g_+ %4-... (&’ Emarpow ).
. 1,2 .3 4, 1, 1,1, 1
(Mapampfioarte &m elvor o + = + & 4 je+=5 + 4—+~8— e+t
1 ) [ | 1 1 1 N
+ Fy + B + ——+...+ —+ —+...+ B+ (¢’ &mreipov ).

B V2+1

V2—1+ V + 5 + ( & &meipov ).

* ‘0O Stiffel (1544) eis 10 Epyov Tou «Arill’unetica Intcgra» tBecopnoe TO &

3 1 16
Bpotopa Spwv yewpeTpikijs Tpoddou 1 ey +14 = 3 L 9 -+ 27+81 kal Tpooé-

Bece Tremepacuévov TATfos Speov.
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‘Opas BSevuTépa. 568. "Av a )P )0, va ebpefouv -rdr dBpoiouarTa
o) av 4Bt 4Pt B) abBt b4 Bt

569. Els tetpaywvov (fi iodmAeupov Tpiywvov) pé pfikos Tijs TAeupds Tou a,
ouvbéopey Ta péoa TV TAeUpdy auToU kai eUpiokopev véov ToloUTo. TO aUTd
#ravaiauPavopev els TO véov ToUTo kal olTw kaf’ EEfis. N& eUpebii 1o &bporopa
TG EuPadiov kal TGV TepIETpwy TGV &eipaov TouTwy TETParydvwy (f -rplycb{mw).

570. Eis xUxkAov pé ufikos Tiis dxtivos p Eyypaeouev TeTpdywvov, els ToUTo
kUKAov, els TOV kUkAov TeTpdywvov k.0.k. N& eUpedij 10 &Bpoiopa Tdv Eupabidv
TGV &eipeov ToUTw kUKAWY Kol TETparywvav.

571. Né& eUpefioUv al ywvion TeTpamAeipou, &v &TToTeAoUv YEWUETPIKAY TTPS-
oBov ku! 1) TeTdpTn elvon EvveamAacia Tijs SeuTépas.

572. Na& pepiofi) 6 221 els Tpia pépn dmmoTehoUvta yewpeTpiknv mpdodov, Tiis
bmrolas & y' &pos va UmepPaivn TOV & katd 136.

573. TS pév &Bpoioua Tpiddv SiaBoxikdy Spwv yewpeTpikils TpodSou elvai
248, f) 8¢ Bragopd TAY &xpwv Spwv elven 192. Tives ol Tpeis Spor ;

574. Acifare, ST1 710 yivdpevov TRV Spwv yewPeTpikTs TpodSou pt v Spous Kal

&xpous Spous a« kai T fooUtan pt ) (aT)v .

3. APMONIKH ITPOOAOZ

§ 213. Koeitou appovuely mpododos diadoxn d&pibudv, &v oi
4vtioTpogol ToUTwv Katd THY aThy T&Eiv &moTedoUv &pifunTikhv
Tpdobov. TI.y. &medn of &pibuoi 1, 2, 5, 7,... &moTtehoUv &p1@unTikny

Tpdodov, of dvrioTpogol aUTév 1, % l, Aéyopev &T1 &moTe-

1
Bk
AoUv GpHOVIKNV 'rrpéoﬁov.

1 1
! 2 T g
31 ol 1, 2, 3,.. opilovov &piBunTikfv Tpdodov.

Edv a, B, y elvan Tpeis Siadoyikoi Spor é(puovucﬁs wpoéaou

‘Opolws of 1 &moTeAoUv Gpuovikiv TTpoodov, ETrel-

oudeis £§ alTdv elvan 0, 51611 of dvrioTpogol Twv of —s Eu B
<dvar BiaBoyikol Spoi &piBunTikfs TpodBou BnA. dpleuoi coptcruévm,
A s s Wil 5 b MO i .
KaiquXWHEUF—“;—-?—‘F F—;+7Kalﬁ—m. O
< Y
P koeitan péoog @ppovixdg TGV a, B, Yy, elvon Bt ch% + —; = %
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"Av Bofolv BUo &pifuoi .. a, P kai {nTeiTan vé TapepPAnBolv
uetal aUrdv v &piBuoi, ol dmoiol petd TGv BobévTwv va &roTe-
Aégouv GppoVIKIV wp&oSov, TapatnpoUpey, T ol &pibuoi —cl;- é—B&
elvan of &xkpor épor &piBunTikiis podBou pi v + 2 Spous, kai oi évBik-
uecor aUT@v elven ol &vrioTpogor &piBuol T@v InToupéveov. Evpi-
oxopev TOV Adyov, foTw w, Tiis &v Adyw &piBunTikfis Tpoddou, STe

1 1

p a

= T oxnuaTifopey Tous Spous T &piBunTikiis TpodBou kai

oi dvrioTpopol alrr@v elven of [nToupevor dpiBuoi. Ty, & Emdpe-
1 1

- | o ; 1 .
vos ToU Spou — Tiis &piBunTixfis mpodSou elven & =k (E _E) :
(v+1) = + 4 (a—B): (v+1)aB, & 8¢ &vrioTpopos ToUTou dpiBubs
elvoan & pera TO TpddTOV Spos Tiis Gpuovikiis TTpodBou.

'AexNoeLg

575. EOpere Thv &puovikfv mpdodov pé 20 Spous, Tiis dmolas of BUo TpdTor

1 1 1 . 1
7 — f g, =iy Il Ll
Spot elvan a)l,.z. ﬁ)z p Y) 3

576. Metafu tév &dpBudv 0,25 xal 0,025 v TapepfAnbolv 18 &pibpoi, doTe
petd TGV SoBétvrwy v &moteMfoouv &puovikiy Trpdodov.

B’ ITEPI AOTAPIOMQN

§ 214. KoAoUuev AoyapiOpov dpifuol Tives A s Trpds Pdorv
ToV dpiBudv 10, Tov ExBéTny Tiis Suvdpews ToU 10, f) dmola iocoUren
pé Tov A¥. "Hror av elven 10°=A, 16 o Aéyeton Aoy&piBuos Tou A ¢

* KaAoUuev veméprov AoydpiBuov &piBuol Tov Aoydpibuov auTol ds mpds
paoiv Tév &oUppeTtpov &piBudv, & dmolos TapioTdveTen W TO ypdupa e kal elvar
c=1+—: + il‘z + I———; 3+ . (& &mepov ) §) e =2,718281828... ‘O e &év elvat
pifa &AhyeBpiiis tEiodoews ki Si ToUTo Afyeran kal UmepBatindg dpbuds (s
kal & &piBuds w=3,14159...) ."H tpelpeots Tév vemrepiwy AoyapiBucv dpeideTon els
Tdv John Naper (1614), SAiyov & Ppadlrepov & Briggs (1624) dnuocicuce
mrivaas BexaBikddv Aoyapifuwy &mo 1 uéxpr 20 000.

Mia ificwots AbyeTon dAyePpuai, &v 10 TpdTov uédos Tns elvon dxépaiov To-
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Tpos Paorv 10 1y &rAdds Aoy dpibuos ToU A kai onpeidveTon oupPolikds
s EEfis: a=AoyA 1) AoyA=q, &rayyéMetan 8t 1) lodTns ol oUras:

‘0O Aoydpifpog tob A elvar loog pt a.

"Emre1d) elven 10° = | kad 10! = 10, &mwetan 6

AoydpBpog tob pév 1 elvar to 0, tob 8¢ 10 4 1.

O& Belwpev Thpa &Ti:

AoBévtog ap1Bpod Betixol Umdpyer €l pwévog Aoydpibuog
avTol.

lov. "EoTtew &pi1Buds A ) 0. AapPévopev éva &xépmov kal BeTikdV

&pBudv v kai oyxnueTilopev Tous &piBpols 0, —. —3—. % so0 KOXL, YOS

1 2
Suvépeis 100, 107, 107, 10:;', , ot ém'owu &mroTedolv Trpoodov ye-
1

wpeTpikhy alfovoav, Emadn elvea 10 Y1 (816m &v fito 10V < 1
UyolvTes T& &vioa aUtd els THv v SUvequy, 8 eiopev 10 1). Of Spot
Tis TpodBou Tartns Paivouv al§avdpevor &mod Tol o kal Efs, kai &v
uév Uy els 26 cirr@dv va fooUron pt Tov A, & &kBETns Tiis Suvduews
Torns elvan & AoydpiBuos ToU A, &v 8¢ Biv oupPaivn TolTo, 8&
mptéxs'rul 6 A petay 8o 51(:80)(11(&')\; Spwv Tiis Tpoddov, EoTw TV

ut1 ptl

10“ kad 10V, fiTor & elven 10 (A(10Y
Oi BUo olUror &pifuoi, ue-rcr&u TRV 6'rroioov 'rreptéxs-rou d A,

utl " 1 i il
Biagépouv katd 10 vV —10V =10V e 10V —10v =10"¥ (10"-—1).
"ANN’ 1) Siapopd armh) SUvarren wé yivn pikpoTépa avTos &pibuol
1

BeTicol, &v AdPwpuev kortaAAfAws TO v. ATt TO 10V —1 SUvaran v
yivn &moAiTws pixpdTepov TravTds BeTikol &pibpol, Stav TO v Utrep-
1

Badvy karéAAnAov &pibudv. Tolto ouuPaivel, Si16T1 16 107V Binvexdds
1

EaaTTolTan, STav afdvetan T v, TAnow&let 8¢ TO 10V Tpds THY 1.

Aucovupov G Tpods Tous &y vdoTous alriis, Evéd TO Belrrepov péAos Tns elvan pndév.*H
pida &hyePpixiis éf10taews TpavpaTIKn fi pryadik) Adyetan dhyePpunds dpiBpde.

Ol &hyePpixol &mbuol BUvavren vé elvan pnrol f &oluuetpor, dAAG Btv Etre-
Ton 871 kdfe dovppetpos elvan dAyePpikds dpiBpds. Toapdderypa ol dvwTépw &-
mBuol e xai .
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&tav 1O v Telvel els TO oco. "AgoU Aorrov of SUo &pibuoi, petaly TV
omoiwv TepiéyeTar & A, Siagépouv &TOAUTWS KoTd ToodTnTa o0V
BéAopey pikpav (STav AdBwpev TO v dproUvTes péya), kord peilova
Aoyov 6 A B4 Biagépn &moAUTws &md EkaaTov TEY &pIBudY ToUTwy
KaTa ToodTnTa Goov BéAopev pikpdv. *Hror elvar & A Spiov k-
oTou TV &piuddv alTdv.

Auvépeba Aorrov vd AdPwpev ( kot Tpootyyio ) Tov A foov
He ExaoTov TGV &P1BuGY ToUTwy (STav Td v ?\nq)ﬁ'?j &proUvTws péya),

o utl

fiTor v Béowpey A =107, &te elvon AoyA== 1§ 107Y = A, 61e
AoyA= E-:—l Oi BdUo olUrtor Aoydpifuor ToU A Slaqaépouv Kcrrc‘x—\[; '
T6 omoiov Telver els 160, STav To v Teivy els oo,

v. "EoTw &1 elven 0 ( A ( 1. TTaparnpoluev 6T 8 EIVG;% g

‘Etropéves & %Gc‘x &n AoydpiBuov, foTw TOV ~, SnAadh O& elvat

K L3
]K =10* "AvTioTpéporTes T loa, B& Eywpey A= —IK—= 10 *,émo-
10%
pEvws AoyA=— ; Néyopev Topa, 611 els pudvos Aoydpifuos ToU A

Umdpyel. Adm, f&v eiyouev m.x. v=AoyA kai p=AoyA, 6& fTo
10 =A, 107 =A xai 10¥ =10° , &pa kai 10v—+r=1, &mwopévews v—p =0
Al v=p.

Ex T&V dvwtépw EmeTon ST

Ilag apibpog A ) 0 Exer éva pévov loydptﬁp.ov, OeTindv pév
av A ) 1. dpvnrixdv 8¢ av A (1.

Hagarngrjoeis. "Apvnrinds apiBpdés tig dév Exer (mpayparti-
%x0v) AoydpiBuov, émadh &’ ovudeuiav (TporypaTikiv) TiMAY ToU x
i Buvas 10% &ider Eﬁayousvov GpvnTikdy, S16T1 TO 10* = BeT. &-
p1fuds, T 10—* = —1-0Y|=9£'ru<b§ Gp1Buds.

2a. *Ap1Buds Tis oUupeTpos o SUvatan v Becwpnbi} s Aoydpif-
pos ToU 10%, elven 8¢ olros & pédvos, dois Exei?\oydplﬁuov TOV a.

3n. Maoa SYvaws ToU 10 pé éxdérnv &piBudv oUppetpov Exer

Aoydpifuoy TOV alppeTpov ToUtov ékBérny, Tas B¢ &AAos &p1Buds Exel
AoydpiBuov doUppeTpov &piBudv.
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AidTi, &v elxe AoydpiBuov oUppetpov &piBudv, O& ﬁ'ro oUToS
foos ueé SUvapv Tol 10 Exovoav ékBéTnv TOV oUupeTpov ToUTov, TO
dmoiov dvrikertan els THY yevopévny Umdbeoiv.

Oi &pifuoi 100, 101, 102, 108..., 10V, &mou v drépaios, Exouv &vTi-
oToiyws Aoyapifuous 0, 1, 2, 3,..., v.

Oi &piBuoi 103, 102, 10—3,.., 10— 1j ol Too1 Twv &dvmioToixws
0,1 0,01 0,001 ... 0,00... 01 E&youv d&vnioTolxws Aoyapifuous
-1, =2, 3,..., —w.

1. IAIOTHTEZ TQN AOTAPIOMOQN

§ 215. a’) ‘O AoydpiBpog yivopévou GpiBudv loobrar pé to
dBpoiopa TOV AoyapiBpwy TdV mapaydvrwy adrod.

"EoTtw, &T1 elvan AoyA=a, AoyB=Pp, Aoyl'=". O& Beiwpev, STt
Aoy (A-B-IN=a+p+y=AoyA-+royB+Aoyrl.

AibTt ko TOV Spioudy TGV Aoyapifpcwv Exopev

10==A, 10f =B, 10v=F
kai ToAAamAaoialovTes T& foa TalTa péAn eUpiokouev
10=. 10 . 10v= A-B-I' f4 10=+B+y =A.B.T.

*ANN 1) lodTns almn Spiler, &mi:

Aoy(A-B-I') = a+Pp+y=AoyA+AoyB+Aoyl.

Kot &véhoyov Tpdmrov Seikwietan 7y i816Tns kai Sid mepioooTE-
pous TapdyovTas.

Suvifws, Stav Soff] dwépoios &piBuds, &vodUopev oUTov Eeg
ywopevov TpwTwv (f pfy) Tapaydvtwy kol i ToU yivopévou oUTddy
¢papudlopey TOV &dvwTépw kavéva Tepl Aoyapifuou yivopévou.

M.x. Eouev Aoy420=Aoy(3-5-7-4)=Aoy3+Aoy5+Aoy7+Aoy4.

B’') ‘O AoydpiBpog mmAixov b0 &piBpdv loobrar peé ToV
AoydpiBpov tod Siaipetéou peiov tov AoydpiBpov tod Sraipérovu.

*Eotw, éT1 elvon AoyA =a, AoyB=p. ©& Beifwuev 611 Aoy % =

AoyA—AoyB. AidTi xkatd TOV Opigudv TGV Aoyapifuwv Exouev
10== A, 10 B=B, Bicupoilivres 8¢ Tds lodTnTas xord péhn sUpiokouev
10“ A " A » £ L .4

%= gh 10°—F= =, AN’ 1) {odTns alrn Spiler 6T

Aoy % = o—P = AoyA—AroyB.
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OuUtws Exopev r.x. Aoy5 % = Aoy E.JZ == Aoy 1 7-hoy3

yY') ‘O Aoyapibpog olacdrnore duvapews dpiBpol ioobran
pe tov éxbétnv Thg Suvapews émi Tov Aoydplbupov thg Pagewg
adThg.

*EoTw, 6T elvan AoyA=a kai &Ti Exouev THY SUvauiy A pé ExBé-
Tnv u olovbnmoTe. Oa Befeopev &1 AoyA¥ = pAoyA.

Ao, Erraidn elvan AoyA=a, O& Exwpev 10% = A xai UyolvTes Ta
foa els v p SUvouiv eUpiokopev (102 )4 =A4 § 10#2=Ar . *AAAa
N lodtns alrn opiler, éT1 AoyAH = p.a=proy-A

1 L
Kara tabra éxopev AoyAv= Tt-loyA A AoyVA= MVLAr fiTol:

8') "0 AoydpiBpog pilng &p1Bpod iocolital pé toév Aoydpifuov
Tol Umoppilov, Sippnuévov Sua Tol Selxtou THg pilns.

") ’Edv elvon A, B SUo &piBpoi (BeTikoi) nad A)B, 8& elven kad
AoyA ) AoyB, t&v 1) P&ois T&V AoyaplBuwv elvan peyaAuTépa Tiis
povados. Ao &eolU elvan A ) B, B Exwpev Sicpolvres T &vioa pé

B, % » 1. AN’ &ooU & % elven ) 1 Exer AoydpiBuov GeTikdv, fiTol
éxopev 7\07% >0, f} Aoy A—AoyB )0, &pa AoyA ) AoyB.

*Aogxnouig
577. N& Berx8ij f) &Affera 16V kdTwb lgoThTwy :
a’) Aoyl5=nAoy3+2Aoy5, p") Aoy55=Aoy5+royll.
Y') Aoy2 % =Aoy7—Aoy3, &) Aoy49=2roy7,
€') Aoyl 20 = (Aoy20):2, oT’) Aoy} 6473= 3(hoy647):2,
£') 6Aoy32=MAoy32s, n’) Aoy5+Aoy7+Aoyd=Aoy140.
2. IIEPI TOY XAPAKTHPIEZTIKOY TOY AOTAPIeMOY

§ 216. KohoUuev yapaxtnprotikdv Aoyapifuou Tivds, Tov pi-
kpdrepov &k Suo Biaboyik®dv dkepadwv, peTaly TGOV OToiwv Trepié-
XeTar & Aoydpifuos oo,

"Eotw &pifuds Tis, mepiexouevos petall Tol 1 kai 10 Y. © 1.
Ewaidn 1 (7 ( 10, &xopev Aoyl ( Aoy7 {( AoylO f} 0 { Aoy7 ( 1. H-
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701 & hoydpiBuos &pifuol mepieyouévou petalU 1 xai 10 Exar xapo-
xTrpioTikov 0.

“Av &piBuds Tis TepiéyeTon petafU Tév 10 kad 100, myx. & 47,
trra1d? 10 (47 ( 100, 8& Exwopev Aoy 10{ Aoy47 (Aoyl100 fy 1 { Aoy 47 (2.
"Htol Té&s ToloUtos &pifuds Exer Aoydpibuov pé YapaxTnploTikov 1
x.0.x. "Emadn Spws mas &piBuds mepiexdpevos o) petafl 1 kai 10
Exer dxéponov pépos povoyngiov, B') petaly 10 kai 100 Exer dxépaiov
pépos Biynpiov k.o.x., EmeTon &Ti:

Té yapaxtnpiotixdv Tod Aoyapifpov &pBuod A )1 Exe
téoag Gxepaiag povadag, dcov elvar td mATBog Tav Ynpiwy Tod
dxepaiov Tou pépous HAarTwyévov xatd 1.

M.y T© XapoxrnpioTikdy ToU Aoy 235 elvan 2, To¥ 12,4 elvan
1, ToU 3 835,24 elvan 3 x.TA

*Eorw Thdpa &pibuds Tis Tepiexdpevos petau Tév 0,1 kol 1,1
& 0,34. *Emadh elven 0,1 ( 0,34 (1, &ouev Aoy0,1 { Aoy0,34 (Aoy]
A —1{ Aoy 0,34(0.*Hto1 & Aoy&piBuos Travtds ToloUtou &piBuol
mepréyeTon petaly TGV SioBoyikdy dxepadev —1 kai 0 xal Exer ov-
VETTEdS XOpaKTNPIoTIKOY —1,

"Av &p18uds TrepiéyeTan petoagl Tév 0,01 ked 0,1 ). & 0,047, émer-
59 elvan 0,01 ( 0,047 (0,1 8& Exwuev Aoy0,01 { Aoy0,047 { Aoy0,1
A —2(A0y0,047( —1, fitor & Aoy&piBuos TavTés ToloUTou &piBuol
TrepiéxeTan peTafl TGV Siadoyikdy dxepaiwv —2 kai —I kol Exer
XOPAKTNPIOTIKOV TOV —2.

*Emraidf) Spws mas &pifpds mepiexopevos o) uetafy 0,1 kai 1,
STav ypagij s Sexadixds B& Exn Eva pndevikdv eis v dpxnv, P)
petaly 0,01 kai 0,1, &tav ypagfi ds Sekadikds, B& Exn Suo undevi-
k& els T &pxNv MoV pé TO undevikdy ToU dkepadou pépous K.o..
EmreTan & :

Td yapaxtnploTindy Tod Aoyapibuou ( BeTinod ) dpibpod A (1
ypappévou ©g Sexadixod, Exel Téoug dpvnTixdg povadag, doa
xal t& undevixd mobd Exer elg ThHv dpyiv pald pé To pndevixdy
ol dxepaiov pépoug.

M.x. T& XapaxtnpioTikoy ToU Aoy0,3 elvar —1, To¥ Aoy0,0147
6 —2, ToU Aoy0,0076 6 —3 x.T.A.

*AvTioTpdpuws, €K TGV Trponyovuévwy EmeTon OTL:

"Av 1o YapaxTplaTindv Tod AoyapiBuou &vdg &piBuod A
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elvar Betixov 7| 0, 6 &p1Budc A 04 €xn téoa Ynepia elg 16 dxépatov
uépog, doar elval ai povadec ol Xapaxtneiotived dv adfnboiv
xata 1.

"Av To yopaxtnpioTikéy Toh AoyapiBpov Tol A elvar dp-
VnTdy, & A ypapépevog dg Sexadixdg B €N téoa pndevind
€l ™v dpy v pald pé 16 pndevixdv Tod dxepaiov pépoug, 8-
cat xal al &pvnrikal povédec Tod AAPAXTNPLETIXOD TOVL.

OUrws, &v 16 yapoakTnpioTikdy Tol Aoyapifuou &pBuol elvan
3, 16 dxépaiov pépos ToU &piBuol Exel Téooapa yneiar &v 16 Yapa-
KTNPIoTIKG elvon 0, T6 dképatov pépos Tol ap1Buol Exer &v ynolov:
&v TO yapakTnpioTikov elven —2, & ap1Buos elvon  Sexadikds pé 2
unBevika els THy dpyxHv paly pi Ta unBevikdov ToU dxepaiou pépous.

§ 217. "Eorw, &7 elven 102 —A. *Av TOAAXTTAXCIACWUEY Tk
oo TaUTa &mi SUvapiv Tive ToU 10, ot v 108, & Exoopev 102 - 103
=A10° #§ 10°+3—A - 103, ked kot TV Spioudy TG AoyapiBuwy -
Xouev 811 Aoy(A'103)=a-+3. ‘AN Exouev a=AoyA. ‘Erropévws elvon

Aoy (A 10%)—a+3—=AoyA+3.

*Opoicss, &v Sicipéowopey .. Six ToU 108 T& uéAn Tiis fodTnTos

10* =A, eUpioxouev 6T Aoy (A: 10®)=AoyA—3. *Hror:

'Eav &plBudg Tig moAdamAaciacli] (7 Swapebf) éml tov
10, 100, 1000,... & AoydpiBpog adrtol adEdverar (7 éAatroUTal )
xata 1, 2, 3, . . . SnA. xatd Gxrépaiov dpBudv xal Emopéviwg
povov T yapaxtnpiotikdy adrtod petaBaiietar.

"Ex ToUTtwv Emetan 8mi:
"Edv 8%o dpiBuol &youv ta adtd Ynepia xai xata thy adthy
TdEwv, Siapépouy 8¢ pévov Wg Tpdg THY Béoy Tijg Umodiac oA,

oi AoydpiBpor -adridv Sapépouv pévov xatd Ta AXPAXTYPLOTING
adTdv.

T.x. & AoyépiBuos ToU 5 elvan 0,69897

ToU 50 efven 1,69897

ToU 500 elven 2,69897

6 AoydpiBuos ToU 0,5 elvan —1-40,69897
Tou 0,05 elvon —2+4-0,69897 k.A..
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578. N& eUpebfi 1o yapaktnpioTikév: a’) Aoy35. P’) Aoyd 513.
¥) Aoy9,5, &) Aoy0,80, Aoy0,0003, AoyB800, Aocy8 000,
£) hoy0,00132, Aoyl32, Aoyl320, ot1') Aoy397,451, Aoy 3 974,51, Aoy39,
L) oy lﬁ;., n') Aoy 516' 6) Aoy62 3, 1) Aoy2 %, Aoy0,5, Aoy40.

579. Tléou drépana wnela Exel &piBuds, ToU dmolou & AoydapiBios Exer xapa-
nptomikov 3,5,7,1,0,12; y

580. Tofa eiven f) T&Eis ToU TpWTOU oNUaVTIKOU Yneiou petd THY UmodiaoTo-
Afv ToU &p1Bpol, Tou &trolou & AoydpiBuos Exel xapakTnpioTikoy —1, —2, =3, =5,-9;

581. *O AoydpiBpos ToU 80 elven 1,90309. MMoior &Ahor &piBuoi Exouv Td alTd
Bexadikov yneiov Tév Aoyapibuwy Twv ;

582. Tloiov yvopiopa Exer & dpiBuds, ToU dmolou & Aoydpibuos elven & 0,70586
6 1,70586. & —14-0,70586, 6 —24-0,70586, & —3+0,70586 kai diari ;

3. TPOIIH APNHTIKOY AEKAAIKQOY EIZ EN MEPEI APNHTIKON
KAI IIPAZEIZ ENII TQN AOTAPIOMQN
§ 218. ’Ex ToU opiopoU ToU YapakTnpioTikoU ToU Aoyapifuov
ap1Bpol Tivos TrpokirTEl, 8T1 & AoydpiBpos UmrepPadvel TO YapoxkTnpl-
oTikév Tou, &AN’ 1) Biagopd elvan pikpoTépa ToU 1. *H Biagopd adrrty
ExppaleTan ouvhBuws pé Sexadikdv &piBudv (kotd Tpootyyio) kai
AfyeTan Sexadixdv pépog Tob AoyapiBpov, elvon 8¢ BeTikds &pifiuds.
"Emre1dn) tév wikpoTépwv Tiis 1 ( BeTikév ) &piBuddv & AoydpiBuos
elvon &punTikds, Tpémropev atov eis &AAov igov Tou pé &pvnTikdV pod-
vov TO &xépaiov pépos.
"Eotew m.x. ¢ (BAws) dpvnTikds AoydpiBuos &piBuol Tivos
6 —2,54327 fito1 6 —2-0,54327.
’Eav eis oirov Trpoobéowpey ToOv —1 kai TOV +1, epiokouey,
—2—14-1-0,54327=-3+1-0,54327=-3+-1,00000
0,54327
—34-0,45673
Tov &moiov yphgopev 3,45673° BnAadh ypdeouev TO — Umrepdveo
ToU dxepaiov pépous, Tva BnAcowpev, &1 ToUto pévov elvan &pvmTikdy.
Ymd v popenv alrmiv gaiveTan, ETI XapoaxTnEIoTIKOY ToU Aoya-
pibuou elvon TO dxépanov upépos —3, B16Ti & AoydpiBuos TepiAauPa-
veton petafU TGV Sradoyikddv dxepaiwv —3 kal —2, kai BexaBixdv
pépos ToU Aoyapifuou, To &vorypagpdpevov SexabBikdv uépos, B16T Tol-
To elven 7 Biagopd ToU TrpokUTrTEl, &v &d TOV Aoydpibuov —3-+
0,45673 &eonpeBij 1O yapoxTnpioTikdy aUTtol —3.
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Mapatnpoluey, 611 S1& v& Tpéwwpey Aoydpifuov dpvnTikov els
tv péper &pvnTikdy, avfdvouev Ty &mdAuTov TiuAV ToU dxepaiou
kord 1 kad ypdgopev 1O — Umepdueo Tol é€cryouévou, Befid 8¢ Tou-
Tou ypdgouev &5 Sekadika ynela Tas Siagopds TV Sexadikdv wn-
plwv ToU Sobévtos, TolU piv TedsuTtaiou ( onuavTikoU ) &mwd 16 10
TV 8¢ &AAwv &md 1O 9.

Hapationos. Al mp&teas i Tév Aoyapifuwy yivovtal, kafds
ki of &l 1@y SekaBikdy oxETIKGY &pIOuddY, i TapaAAayds Tives
Stav of Aoydpibuor Exouv &pvnTikdy XOPaKTNPIOTIKOY, kKai of &-
Toial padvovTan €k TGV KoTwTépw TapaberypdTwy.

HMpéaBeois. "EoTw &mi Inteiton m.x. 16 2,57834+1,67943. Tous
uév SexabikoUs TpooBéTouey s ouviifiws, Stav 8¢ @Bdowuev el THv
TpéoBeoty TV dxepodeov Aéyopev: 1 T kparroUpevoy kad 2—3 kai —1=2
Olrws evpioxopev &bporopa 2,25777.

"EoTtw ém InTeitan 1o &bpoiopa

2,85643+-2,24482+ 3,42105 + 1,24207
Mp&gouev Tous TrpooBetéous @S KaTWTépw Tpds elkoAiay kai
droAoUfus TrpoctéTopey Ta wneia ds cuvhBus 2,85647
2,24482
3,42105
1,24207
3,76437

“Orav pbdowuev s THY Tpdodeaiv T drepaicov Aéyopev: 1 1o
kporroUpevoy kad —1=0 kai —3 foov —3 kad 2 foov —1 kad —2 foov —3.
oltw 8¢ eUpioxopev &Bpoioua 3,76437.

"Agalpeoig. “Eorw, &1 {nTeitan 1 Biagopd 5,67893—8,75928.
Tous pév Sexadikous &oaupolpev s ouvhfos, Stav 5i pBdowpey eig
Tous dmepadous Adyopev: 1 Td Kpatoupevoy kai —8 foov —7, Six v
&padpeory yiveran +7 kad oUv —5 foov 2. ‘Emopéveos 1) Siapopd eiven
2,91965.

IoAAanAaoiaopds énl dxépatov.”EoTw, 511 InToUuev 165,62893.3
“Exouev 5,62893-3=—5-34-0,628933 =—154-1,88679 =14,88679.

Awalpeoig 80’ dxepaiov. “Eotw &T1 [nTolpey 1o TnAikov Tr. X.
ToU 5,62891:3. TMaparnpolipey, &1 elvon 5,62891:3=(—5+-0,62891):3
=(—5~l+I+0,62891):3=(—6+1,62891):3=—2+0,54297=
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=2,54297. ’Emraidn 6 dpvnTikds dképaios ToU Siapetéou Btv Sicnpei-
Ton dxpiféds Six ToU Sicupétou, dpanpoluey &’ alTOv Kai Trpocde-
TOMEV TrEPITEPW TS &ranToupévas povadas, Tva kaTaoTi) SicpeTds,
Kai dxoAouBews txTeAoUpev Thv Siaipeaiv.
‘Opolexs B1& Thv Sicdpeoiv .y, 4,67837:9 Exopev 4,67837:9=
= (—44-0,67837) : 9 = (— 4-5+5+4+0,67837) : 9=
=(—9+45,67837) : 9=—1+40,63093 1 1,63093.

’AoxfoetLg

583. N& trpooTtefouv oi &pifuoi 2,34987, 6,97852, 9,82057.

584, N& &oapedij & 3,98090 &mo 8,30457, & 9,93726 &mod Tov 3,86565
585. N& mroAAamAaciadtij & 9,30942 &mi 3, 7, 42.

586. N& eUpeBolv T& mnAlka pé 5 Bexadika yneia ToU 9,93642 &1& 8, 9, 12.

4. AOTAPIBMOZ APIOMOY KATA IIPOZEITIZIN

§ 219. KodoUuev Aoydpifpov dpifpol koaTd mposéyylow po-
vadog fi kaTd mpoeaéyyiow 0,1 ) 0,01 7 0,001... TOV pikpdTEPOV THOV
#xBeTddv SUo Buvduewv Tol 10, petafy TéY dmoiwv TepiExeTon © dpi-
Buds, kai oftives ( &xBétan ) Biagépouv kot 1 #4 0,1 1 0,01 f 0,001...
OUres, tav Exewpev 10° ( A (10p+ &vd 16 p elvar dxépaios, TO p
Abyetan Aoydpifpos ToU A kaTd Tpoctyyiotv povddos: fitot TO p
elvan TO dxépauov pépos ToU Aoyapifipou ToU A.

A

A1
"Av Eywpev IOTO(A( 1070, Té% AéyeTal Aoydpifuos ToU A
katd Tpootyyiow 0,1 x.ox.
*EoTtw, 811 [nTeitan & AoyA katd mpootyyiowv 0,1 "Av mapa-
oTthowpey TOV [nToUpevov Aoydpifpov ue i% & Exwopev
R ..
101 ( A {1079
“YyoUuev T& &vioa els v Sexdrny SUvauv kal eUpiokopev
10* ¢ Aln( 10>+1

'ANN’ & Tiis oxéoEws TaUTns TapaTnpoUpey, 8T TO X elvon TO
drépoiov pépos ToU Aoyapifpou Tol Al
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‘Opoiws épyaloueda, &v InToluey Tdv AoydpiBuov &pifuol kot
mpooeyyiow 0,01 f 0,001... ‘Emouéveos :

Awx va ebpwpev Tov AoydpiBuov GpBpod xatd mpooéyyiaty
0,1 # 0,01. .., dpxei va dPpwowpey Tov dpBudy elg Ty 10nv
7 elg Tv 1000v. . .8Ovapy, ol Eayopévou Sia v ebpwpev Td
dxépatov pépog Tob Aoyapifpou adtol xai TobTo v& Saipéowpey
61a 10 # 100 . . .

Kord Tabra Suvdpeba vé elpowpey 10 répaiov pépos kai doa-
BrimoTe Bexadikd ynoia Tol Aoyopifuou évds dpiBuol. TT.y. &v Sobf
Gp1Bpds Tis A kai BEAwue v elpepey SUo Bexadikd yneia ToU Aoya-
piBuou Tou, Unpdovopev ToV A els Thv 1001y SUvouy ked eUpiokopev
TO XapoaKTNpIoTiKOY ToU Aoyapifuou Tol A, SnAadf Td TAfifos
TGV drepaiwv yneiwv Tol A% AAaTTwpévor KoTd povdda, kal alTd
TO XopoakTNnploTikov 8 T Bewpriowpey s oUvolov EKaTooTY Tl
{nToupévou AoyapiBuou.

5. IIEPI AOTAPISMIKQN HINAKQN

§ 220. "Evd, s eibopev, Buvépeba va elpouey TO drépoiov pé-
pos xai doadnmote Bekadika ynoia BéAopev ToU Aoyapifuou Evds
&piBuol, év TouTois 1) wébodos ol elven Alav poKpa kol ErriTrovos.
Ak ToUro Umdpyouv Trivakes, of &moiol Aéyovtar AoyaptBuixol mi-
Vaxeg, TEPIEXOVTES ToUS AoyapiBpous Tév drepaicv &piBudv &md Tiis
uovaBos kai &€fjs uéxpr TIves. *Emreidh) 1o yapoaxtnploTixdy Aoyapifuou
Bobevros &p1Buol eUpiokeTan edxkdAws, of Trivaxes Trepiéyouv EkdoTou
Aoyopifiuou TO Bexadikdv upépos pt dpreTd Sexadikd yneia.

ZuvniBws petayeipi{opeda Tivoxos pt TévTe Sekadikd ynela, 1 8¢
Bidradis airédv paiveTran &k TOU émropévou Trivemos ( AngbévTos &k Tiis
YoAAikfis &Bdoews ToU J. Dupuis).

To pév olUvolov TV Bexédowv TdV &piBpdv elvar ypauutvov
el Ty TPV oTHANY, els THY kopugnv Tiis Smrolas Umrdpyer TO
ypduua N (Nombres), 16 8¢ yneiov Tév povddwv orév els v
6p1§ovria'v oeipav petd 10 N. ‘O AoydpiBuos éxdoTou &piBuol ev-
ploxetan i THv SiaoTaUpwov THs ypauufis Tol yneiou TGV pové-
Swv kai ToU ouvddou TGOV SexdSwv Tou &p1Bpol.

"Ewaidf oMol gedfis &piBuoi Exouv T& BUo mpdiTa ynela T&V

Wnepromotr|Onke amé To lvotirouto Eknmaibeutikng Mohmkrig



2817

Aoyapifuwy aiTdy kowd, ypdeovtal TaUTa &maf pévov kai voolv-
Ton EmavedapPavopeva Ta aUTd, péxpls &Tou dAAayBolv.

‘0O &oTeplokes, & dmoios éviayol dmavt eis Tous Trivaxkas, onuai-
vel, 6Tl TG TrapoderTopeva SUo TpddTa wneia AAAafav kai TpéTrel va
A&Pooper T& dpbows Emopeva. Kot TaUTta Exopev, &T1 @ Aoy500=
2,69897, Aoy5000=3,69897, Aoy 5017=3,70044, Aoy 6053=3,70441,

Aoy5129==3,71003.

i ]
Nl o 12 3 4 5 6 7 N b
500 |6ogo7 | 906 | 914 | 923 | 923 | 40| o49| 958 | 966 975
1 o84 | 292 | *001 010 | *018 || 027 | *036 | *044 [ 053 | 062
2170070 | 079 | oss | 096 | 105 | 114{ 122] 131 | 140] 148
3| 157| 165| 174 | 183 | 191 200| 209| 217| 226 | 234
1| 243] 252 260 | 269 | 2718} 286 | 205| 303 | 312| 321
5| 320 | 338 | 346 | 355 | 364 372/| 381| 389 | 398 | 406
6| a15| 424 | 432| 441 | 4490 4581 a467| 475 | 484 | 492
7| s01| 509 | 518 | 526 | 535 s44| ssp| se1| 569 578
8 58| 595| 603 | 612| 621 629 638| 646 | 655 | 636
9 672 | 680 | 689 | 697 | 7061 714| 723| 731 | 740 | 749
sto| 757| 766 | 774 | 783 | 791 | 800 808| 817 | 825 | 834
1| sa2| 851 | 85| 768! 876 | 885 893| 902 | 910 | 919
2| 927| 935| 944! 952 | 961 | 969 | 978| 986 | 955 | *003

ToUs Aoyapifpikols Trivoxas petayepi{opeba kotd Tas £€fs dUo
TEPITITCOTELS :

lov. "Otav Sobévrog dpLBpod Tivog Bérwpev va ebpwpev Tov
AoydapiBpov adTol.

20v. "Otav S0bévrog AoyapiBpov Tiveg Bédwpey va ebpwpev
Tov dvtiotolyobvrta elg adTov dplBudv.

In nepinrworg. o) *Edv & Bobeis &piBuods Sév éxn mepiogdTepa
TGV Teoodpwy ynela, TO Sekabikdv pépos ToU Aoyapifuou alrrol
Utrdpyer ls Tous Tivokas kod eUpiokepev citd Gs eiBouev dveTEpw.

B') *Eorw, &1 & Sobels &p1Buds, ToU dmolov {nTeiton & Aoydpif-
Hos, Exel SUo ynela mepiocodTepa TGV Teoodpwy, T.X. & 507356.

Té xapoxtnpioTikdy ToU [nToupévou Aoyapifuou elven 5, xow-

pilovTes 8¢ T& Téooapa Tp@Ta Ynela Bi° UToSIaoTOATS, Exouey TOV
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apifpov 5073,56. ’Emeidn, s elvar yvwoTév, TO Bexadikdv pépos
ToU Aoyapifpou ToU dpifpol TouTou kai ToU Sobévros elvan Td alrmd,
EmeTon, &1 &prel v elpoopey TO BexaBikov pépos ToU Aoyapifuou Tol
&p1Buol 5073,56. "ANN’ alrds TrepidapPaveton peTafy Tév 5073 kad
5074. "Apa & AoyapiBuos ToU 5073,56 8& TrepibxeTon peTafU THdHV
Aoyapifuwy TGV dpiBudy 5073 kai 5074. "Ev Té&v mvékwv evpioro-
uev, 61 Aoy 5073=3,70526 kai Aoy 5074=3,70535.

‘H Biagopa Tév dUo ToUTwy Aoyapibuwy elvan 9 éxarootd Tol
XtAooToU. Twpa Seyoupeha 611 :

Al petafolal TGV AoyapiBpwy elvar dvdAroyol mpdg Tég peta-
BoAdg tdv dpiBpdv ( xatd mpocéyylow, drav al petaforai Tdv
apBpdv elvar pixpérepar Tig povadog ) xal dvrictpépuwe.

TMaparnpoluey Aoiov &é11, &tav & &piBpds &md 5073 oiEndij
koara 1 xad yivn 5074, & AoydpiBuos adféveton kard 9 povddas Tiis
EpTrTNS Bexadikiis T&Eews. "Otav & &pibuds alfndf xord 0,56 Sk
va& yivn 5073,56, 6 AoyépiBpos airrol & ai€ndij xara 9X0,56=>5,04
fi xatd 5 mepimou ékaTtooTd ToU YiAiooTol.

"Qorte mpémer els TOV AoydpiBuov 3,70526 v& TrpocBéccopey 5
ExaTooTd TOU XtAtooTol, fva §xcousv TOV Aoydpibuov ToU 5073,56
*ExteroUvTes Ty Tpdofeaiv elpioxopey, 811 Aoy 5073,56=70531. "Apx
6 Aoy 507356=5,70531.

"Edw & Bobeis apiBuos elvon 5,07356, T pév xapakTnpioTikdY ToU
Aoyapiﬁuou avUtol B elvon 0, TO 8¢ BexaBikdy pépos TouTtou A& elvan
TO aUTO TPos TO ToU AoyepiBuou ToU 507356. ‘Etroudveas 8 E EXopEV
Aoy 5,07356=0,70531.

2a nepintworg. a') ’Edv 16 Sexadixdv pépos ToU Bobévros Ao-
yapifuou eUplokeTon eis ToUs Trivakas, oxnuoatifopev TOV &p1Budy, &
roios Exel ynelov TGV povddwv, TO eUpiokduevov els THv &pxfv Tiis
oThAns, els T Smoiav elpiokeTon TO Sexabikdv pépos, ked oUVOAoY
Bexddoov TOV &p1Budy, TOV eUpiokdpevoy els THY dpxhv ( dpioTepd )
Tiis ypaupfis, els v dmolav eUplokeTon TO Sexadikdy uépos.

Tl.x. & & Bobels AoydpiBuos elvon 3,70140, & Sexadixdv uépos
0,70140 eUpioxetan €is TOV dveoTépw Tivaxa ked & &vrioTorgos &pi-
Buds elvan 6 5028. “Emeibn) 16 yapoxtnpioTikdy elvan 3, & &vrioToryos,
GpiBuds Exer Téooapa duépona ymepiar &pa elvon dupiPés & 5028.
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Ko’ Suoiov Tpdmov eUpiokopey, & el TOv Aoydapifuov Y.
1,70552 dvmiotoiyei & &piBuos 0,5076. Eis Tov AoydpiBpov 0,70995
&vrioToiyel & &piBuds 5,128.

p’) “EoTw, ém Bibetan . & AoydpiBuos 2,70169 kai {nTeiten &
&vmioToiyiv els altov &pibuds. MaparnpoUpev, 6T TO BexaBikov pé-
pos ToU Bobévros AoyapiBuou &valnToUpevov els’ ToUs Trivokas eU-
ploxeTon petafy ToU 0,70165 kai ToU 0,70174, €is Tous dmroious G-
aToixoUv ol &piBuoi 5031 xai 5032 kai of pév AoydpiBuol ToUTwy
Biapépouv kaTd 9 povadas, THs TépmrTns Sexadikiis Tafews, ol B &-
p1Buoi kata 1K)

Teopa oxeTrTOpEda G5 s

"Av & AoydpiBuos ToU 5031, 6 orroios elven 3,70165, alEnbi} xoara
9 povédag THs mETTNS Sekadikiis TéEews, & &piBuds aUfaveTon KOTX
1. "Av & AoydpiBuos aufnbi) kaTa 4 povédas THs TrERTTNS Sekadiktis

T&Eews xad yivn 3,70169, & &piBucs 8& ciEndf kaTd ;—Tﬁs povédos,

fitor kara 0,44... "QoTe 6 &p1Buds, Tol dmoiou TO BexaBikov uépos
efvoa 0,70169, 8& elven & 5031,44... twadh TO XOPAKTNPIOTIKOV TOU
Bobtvros AoyapiBuou elvan 2, & &vrioTorxos &p1Buds Exel Tpia dwé-
paia ynela. "Apa elven & 503, 144.

'AoxfioerLg

587. N& eUpeBoUv ol AoydpiBuor T@dv &piBudy .
0,003817, 1,141, 0,0845, 107,3 1203, 13,07, 0,0004124.
588. N eupeBoiv ol AoydpiBuol Tév &piBuddy :

a') 95,348, p') 6,8372, y') 0,98629, &) 968 % €') 0,0364598,

ot') 6,3347. ;') 326,537 n') 5278,37.  8') 15389,45.
589. Néx eUpedii & x éx Tou BeBopévou kaTwTépw AoyapiBuou alrou :
«) Aoyx=0,63147. B') Aoyx= 1,72127. ¥') Aoyx = 0,68708.
5) Aoyx =3.92836. ¢') Aoyx = 4,38221. oT') hoyx == 3,70032.

6. ESAPMOT'AI TQN AOTAPIOMQN

§ 221. Mg v xpfiotv TéV AoyapifBuwy Suvdpeda va &vory &y w-
pEV TOV TTOAACTIAQTIOTHOV &p1BuddY els THv Tpdodeotv EAAwy &p1Buddy,
19
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™V Sixipeotv &piBuiv eis Ty dpaipeoty, THY Oywav gls SUvapy el
ToAAaTAGGIopOY kad THY Efarywyfy pilns el Siaipeotv.

Tpdoypary, &v InTolpey Tr.y. T& yivdpevoy Slo f| TepioooTépLOY
ap1Budv, eUpioxopev Tols Aoyopifiuous TV &piBuddv ToUTwy Kal
TpocféTopey ToUTous. To &Bpoiopa, TO dTroiov B& eUpwpey, B elvon
5 AoyépiBuos Tol yivopévou Tév &piBuddv. Epiokopev dxorouBus ix
ToU eUpebévtos Aoyapifiuou Tov dvTioToryoUvTa €ls ToUTov &piBudy.
OUros 6& TrapioTén Tpopavéss To {nToUuevov y1véuevov.

lov. N& eUpebf) 16 yivdpevov —908,4 x0,05392 a2 LT

‘E&v mapacTthiowuey THy &méAuTov TILNY ToU yivopévou ué x
kol AdPwpev Tous Aoyapifipous Tév fowy, eUpiokopey

Aoyx=Aoy908,4-+A0y0,05392+Aoy2,117.

Ex T®V mivékwy gxopev, BT :

Aoy. 908,4=2,95828, Aoy0,05392—2,73175, Aoy2,117-=0,32572

Me Trpdodectv ToUTwv TrpokUTrTel, &t Aoyx=2,01575.

‘O dvrioToryos &piBuds TolU Aoyapifpou Toltou elven & 103,693,
&meidh 8¢ 1O {nToUpevoy yivépevoy elven &pvnTikéy, 8& elvan ToUTo
—103,693.

v AR 2 7,56 x 4667 x 567
20v. N& eUpebfi & x, v elvea X = 899, 1x0,00337 < 23435 °

"Edv AdPoopev Tous Aoyapifuous Tdv Blo fow, Exopev
Aoyx=Aoy7,56-+ Aoy46674Aoy567
—Aoy899,1-A0y0,00337—A0y23435
"Ex Tév mivéxwy ebpioxopev :

Aoy7,56 =0,87852 Aoy899,1 =2,95381
Aoy4667 =3,66904 Aoy0,00337 =3,52763
Aoy567 =2 75358 Aoy23435 =4,36986
Mera Thv mpdobeoiv Téw &vwTépw eUpioxopey
Aoy7,56 +Aoy4667 +Aoy567 =7,30114

Aoy899,1 +20y0,00337 +Aoy23435 =4,85130
Meta v deaipestv TpokumrTel Aoyx=2,44984 kai eUpiokovres
TOV &vTioToiyov ToUTou &p1Budv Eyopev x=281,73.
3ov. N& eUpedij 7 TETpaywvikh pila ToU 0,000043461.
Edv  Béowpev x=)/0,000043461 kai AdPwuev Tols AoyapiBuc s
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165 fowv, eUpiokouey Aoyx= ;—- Aoy0,000043461 # Aoyx= 51 5,63810
il Aoyx=—3—,81905, tx ToU &molou Emeron x=0,0065925.
4ov. N& eUpeffj f Tf) ToU x & Tiis lodTnTos 81* =10.
AauPévovtes Tous Aoyapifuous T@v iowv EYOUEV
Aoy 81 =Aoyl0, | x.Aoy8l=Aoyl0=].

» 1 . 1 100000 »
Apa X= ‘XO—YBi nx= 1*"9-0'——“&49 = ’1’9687;9‘ = 0,52397- Heol x= 0,52397.

'Aoxfoerg

590. Né eUpefotv T& Efarydpeva Ty kéTwd TapaoTdoeny Sid Tév Aoyapif-
3 5 5
peov: o) 0,43269, B 12, y') /0,07776, 8" V13;
e') —875,6348 x 62,82407, o1’) J/25X3696 : 0,0893462.

591, Né& elipedj To wiikos Tijs Tep1gepelas xikAou, ToU dmofou 1) BidueTpos  Exer
pfikos 2,51075 BaxTUAous.

592. N& mapeppintolv 8 &pibuol petafl Tédv 12 kai 23437500, doTe v& &-
ToTeAEo D] YewETPIKN Trpoodos.

593. N& eUpedfi ) Bidpkeia THs TTwOEWS owyarros TimTovTOoS €lS TO kevdv &veu
&pyiis TaxUTnTos &mwd Uwous 4 810 p. (tiis kopugfis ToU Asukou Spous).

7. A/\AATH THZ BAZEQZ TQN AOTAPIOMOQN

§ 222. "Av Exwuev o =A, T x kaheiTou AoydpiBuos rol A, 6
Tpds Péov o kai ompEIdVETON TUPPOAIKES Aoy A=X.

*Eotw, &1 {nTolpey Tov AoydpiBuov Tol A, ds Trpds &AAnY Pa-
otv, EoTw P.

AopPévovTes ToUs Aoyapifuous, ds Tpds B TGV peAdv Tiis ioo-
Tos o =A eUpioxopev Aoyp (o* )=2Aoyp A | xAoypa=>AoypA.
8éTovTes &yt ToU x 16 foov Tou Aoy, A, eUplokouey Aoyq A- Aoyp o=
Aoyg A. "Htor :

“Otay yvwpllwpev tov AoydpiBpov &piBuol dg mpdg Pdowy
a .. kal 0éAwpev TOV AoydplBpéy Tov, Mg Tpdg Bdowy B, ToAAa-
mAacidlopey TOV yvwatdv AoydplBpov ( g mpdg Baow a ) éxl
wov AoydplOpov Tig Pdoews a, (g mpdg THY PBdaowv B.

Kord Todra, &v Exepev Tous AoyapiBuous T &piBuddv, dg Tpos
B&ow 10, evploxouev ToUs vemeplous AoyapiBuous alrré@v (ds Tpos
Béawv TdV ), &v ToUs yvwaTous AcyapiBuous Twv TOAATTACIATWHEY
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émi Aoy, 10 kal dvmioTpdeews, & Tol vetrepfou AoyapiBuou évos &pi-
HoU eUpiokeTar & Aoydpifuos olrrol, g Tpds PBdoiv 10 p¢ TroAAa-
TAQOIaopOY TolU vetrepiou éri Aoy,,e.

MaparrnpnTéow, &m1 elvan Aoypadoye P=1. AbT ¢ GvwTépw
elvan Aoy A = Aoy, A Aoy a kai Suofws Aoy, A = Aoyp A-Aoy, P kai
ToMamAac1&lovtes T lodTnTas  olTds Kotk WéAn  eUplokouev

Aoys A-Adoys A=Aoy; A-Aoy, A-Aoyp a-Aoyq B fy l=Aoyp a-Aoy, P

. : 1

Etropéves elvan xod Aoy a = e g

Kara talra, &v yveopilwuey Tov Aoydpifuoy (g Tpds Pdoiv
10) ToU &piBpoly e=2,718281828..., duvduea v eUpwpey &md TOV
AoydpiBuoy ToU &piBuod, d mpos Péow 10 oV verrépiow Aoydpibudy

ToU p¢ MAAAcTTAQOIaopdY ToU Aoyapifuou Tou dmi Tov
émoios lgoUron i 0,434294481 ..

Aoy,.e’

Zypelwaig. KaroUpey ocvAloydplBpov &pBuol Tivos Tov AoydpiBpov ol
évTioTpdpou Tou &piBuod.

Obrraxs elven ouAdoya = Aoy -i—= —Aoya. "Hrot & oulhoydpiBuos dpiBuol
looUrtan p¢ Tov dvrifetov Tou Aoyapifpou Tou &piBuod.

I IIEPI EKOGETIKQN KAl AOTAPIBMIKQN EZIEQIEQN

§ 223. KooUpev &xBetuchy EElowory THY tflowoy, els T
omoiav & &yvwoTos Umdipxer els Tov ExBéTnY Suvdpecos, Exolons P&-
ow &pibudy Tiva f TupdoTaoty yvwaThy 0.

TL.X. &Bemikai E€10c0eis elvan of 5 =2+2=], a’*+3=q?,

Tas péxpr ToUe yvwoTds t§lowoels kodoUuey dAyePpixdg Tpds
BidkpIoly clTédy &Trd TGV EkBETIKGY.

Adoig ibeTikdis E€10dwoEcss Myeton ) elpecis TV TGV TOV
GyvaoTwy alrriis, al étroicn ™V &maAnfedouy.

‘H Aot &xBerikiis E§iowoeas &vdryetan Evlome elg ™v AVov &A-
YeBpixfis. ToUro yiveran Kkuplaws, Stav Suvdpeba va elpwpey ¢€lowory
icodUvauov Tiis Bobeions pé &v pédos ™s v 1, & 8¢ &Aho Suvauiv
&p1Buol Tivos § TAPATTATEWS Y Vo TS #0, THs omolas & EBéTng
TepiExel &yvwoTov Tiig Bobeions ¢Ei10woews.
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*Eotw Tpds Aoty Y. ) éxBeTix) Efiowaois 33X = ZLT
MoAAamAaotalovres T& péAn Tavrns émi 27 eUploxouev
33x.27=1 f 33=x33=1 § 33x+3=1 § 33=+3=30 (iwabny 30 =I)

"Ex TouTns Exopev (Bmadh loc Buvduers fowv Paoewy #0 6o
£xouv xai ékbétas Toous) 3x-+3=0, & fis eUplokopev x=-1.
"Eotw mpds AUoty 7 Eflowotg 251253 = 3x—3 4 3x—4

e et g bR 2x—1-9x-3 _2x0-1-2x 23 _,
T UTHY UKONWS EUPIOKOMEY 3o = i3 ara x4

. PR
i 3)_‘8"2" _3812x _382x 2225255
1 I d T 4 83x  »3x  3x.3-5 3x5
I (et )

" (%)Hz 1 =(3)’ ¢ fis &omev x-5=0 xai x=>5

"Eortw dwdun Tpds AUow 7 &beTikn Efloworg olfXX=ax,
¢v6 UmoTifeTan, &1 elvan TO a£ToU 0 kai Tiis 1. Ak va elven ToTE
of BUo Suvdpers ToU o Toon Tpémrer kal &pkel v& elven of éxBéTon ad-
TRV lool.

"E€icolvres ToUs &kbétas TV Buvduewv ToU o EXOMEV

(P—x)x=x @ x*+x—Px=0.
&k Ths AUcews B¢ TaUtns euplokopev x=0 kai p—1.

§ 224. Kar’ &védoyov Tpémov dpileTan kai oUomnua ékfeTikddv

t6iodoewy Pt BUo fi mepiogoTépous yvaoTous, kafds kai 1) Auols
avUTol.

aX.a¥ = of
“EoTw Tpds AUolv TO guoTnpa { ax 1 6mou a0 kai a1

a¥ a?
Mpbpopey alrrd Ud THY HOpPTV
[ ax+w=a3

ax—¥—o—2

x4y=3
ToUro &Anbeler STav [ i3y
x—y=—2.

£k Tijs AUoews, ToU dtrofou eUplokopey = % Kol x = Lz

EvioTe | AUois &xBeTixfis Eiowoews f) ovoThiuaTos ToloUTWY
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eflowoewy dvayeton els THY Aloty GAYePpikddy EQiowoEwy uE THY
porfeiav T&YV Aoyapifucov.
"EoTtw ). Tpds AVow 1y Eficwols 2%—'x—*—4096.
AcuPdwovtes Tols AoyapiBuous Tév fowy Exouev
(x*-9x—24)-Aoy2=A0y4096.
Aicapolvres T& fox Tolrra Si& Aoy?2 eUpiokopev
X?—0x-24 = 5;’;‘3{"296 i g%fgg L
"Hto1 x2-9x—24 =12, 8§ fis x=12 kad x=-—3.
3x.4% = 3981312
2.5 = 400000
AcpPévovres Tous Aoyapifiuous Tév fowv elpiokopey 16 ioo-
x-Aoy3+y-Aoy4=2Aoy3981312
Y-Aoy2+x-Aoy5 = Aoy400000
©ttovtes Aoyd=Aay2?=2Aoy2 «kai ToAAamAagi&lovTes T pé-
An Tiis Bevtépas Efiomoews i 2, eUpiokopey
x-Aoy3+2y-Aoy2=Aoy3981312
2y-Aoy2+-2x-Aoy5=2Aoy400000
‘Eqv Ty mpdTv TolUtwv dpoupowiey &md THv BeuTépav,
eUpiorouev x(2Aoy5—Aoy3) = 2A0y400000—Aoy3981312, ix s &~
2A0y400000—Aoy3981312 _ 2hoy (22 105)—Aoy(214-35)
2hoy5—hoy3 = 2Aoy5—Aoy3 o
= 10—10Aoy2—5h0y3 _ 10-10A0y2—5h0y3 it
2—2hoy2—hoy3

"Eotw mpds AUowv 16 oloTnua l

BUvapov oloTnua Tpds TO 809&1}{

Troias EXOMEV X =

2hoy -1-29 —Aoy3

"AvtikabioTdvTes THY Tiufv Tad™Y TOU X €ls TV BeuTépav TGV
Boberodov E§iochoewy elpiokopev

2 _ 400000 __ 4-105  22.25.58

o 5¢ 56
& This Omolas Exopev w—7.

=27,

§ 225. Kodolpev AoyaptBpuuhyv éficwov Thv Eyousay Aoya-
pifuous TAV &yvdoTwy alrrfis. ‘Opoicws opileTan kel oUoTnua Ao-
yapiBuikdv éfiomoewv.
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“EoTwo Trpds AUCIV TO OUOTNUA TGV AoyapiBpik&dV ¢Elocoewy
2 oyy—Aoyx =0,12494
{ Aoy 3+ 2hoyx+Aoyy =1,73239.

T Beutépav T&Y E§I0WOEWY TOUTWY YPEPOUEY kad g EE7iS ¢
2hoyx+Aoyy=1,73239-Aoy3=1,73239-0,47712= 1,255217.

Metafl ToTns kol Tiis TPRTNHS TOV Sobeioddy &moheipopey
6 Aoyx kol eUpiokopev THv Efiowaty 5Aoyyw=1,50515 kai pet& THY
Siaipeoty Té fowv Bi& 5 eupioxopev Aoyy=0,30103, &€ fis xad y=2.
* AvTikeBioTévTes THY Tipfy Tautny s plav @y Sobeiodv elpioxo-
pev TV Tpy ToU x=3.

'AaxfoeLg

Né& Auvbouv ol xdTwb Efiowoes @

594. o) axtu=cu, B) a¥xti=qxt4, Y') y*8x =yx+3,
5) B(2x+1) 3x+4) =BOx+1(2x+5),  €) (au )(X+I=oxt2.
595. o) odx+3.03xH =agixts, p) 28x=32, Y) (=2)x=16.

X
) 5¢x 4 7.5x =450, ¢) Va=ax,  or') 2x+344x+41=320
596. a’) 2x 4-4x =272,  P') Aoyx=Aoy24—Aoy3, y') 2x+1+4x=80.

8") 5Aoyx=Aoy2884 3hoy- ;, ') Aoyx=Aoyl92+4 Aoy %

Né& AuvboUv T& cuoTipaTa:

[azx .a% = 58x .54y — 518 + 85
' X q)=
597. a’) ax 1 p) 158 . Y [ =
= T =" Moy (x—y)=3
[ x2y2= 425 [ 5x2=3y2 = 11300
52 {1°ﬂ+7\ow= 250 {?\m+?\ow= 3.
Né& Aubouv al E§iodoers :
x V=
599. o) 3x = 177147, pY) 32 = 768, Y)3 =243
600. o) 24%x—2= 10 000, p') 5 x—x =625, y) xx2—Tx 4=,

601. o) 6x4—BX2LM_T 776, PB) (aotab-aT)ax—l=v.
| XS yt=641 x 4
602. o) [ o ) [ Aoy s =0,5, ¥) Aoyxy =3

Aoy (xy)2=2, Aoyxy=1,5 5x2—3y2=11 300.
603. o) Aoyy;loyys;OJ 87 Aoy —x—=?to710
3hoyx+ Noyy=1,50515 : ,110W= Aoy32.
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A’. TIPOBAHMATA ANATOKIEMOY

§ 226. TpoPAuaTa dvartoxiopod 7| ouvBétou Téxou Aéyov-
Tou Ekeiva, els T& dmola & Tédkos TpooTifeTon els TO kepdAauov els TS
TéAos kabeids xpovikfis povdBos kod &roTeAsi ueT’ ool TO kepd-
Aciov Tijs Emopéuns ypovikiis povddos.

‘O TéKkos (kai T& TpoPAfjuccTa FéKkou ), Tov émolov getéla 1
"ApiBunTikn, kodeitan &mhois, Tpos Sidkpioy &md ToU guvBéTou.

lov. Aaveilel Tig mocdy a Spaypdv pé dvatoxiopdv xai e
Toxov Tiig pidg Spaypiis elg pwiav xXpovixhv povada ( elg &v ¥rog #
plav &apnviav, tpipnviay ®.T.A.) T Spaypds- méoag Spaypdg
0& AdBy év EAw peta v Xpovixds povddag ;

Tpds AUo1v ToU TpoPAfjuccros ToUTou TaparnpoUuey, &Ti, &pol
1) 1 8py. els piav xpovikv uovdda 5i8er Tékov T Sparyuds, of o Spory-
pad els plav xpovikfiv povéSa 8& Sddoouv Tékov a.T Sparyuds.

‘Emopévess TO kepddaiov o Spayuddv ki & Tékos aUToU els T
TéAos Tiis TPTNS Xpovikfis povébos 6 elven atar=a(l+4T1)5py.

"Htor 16 kepdAaiov o ToMamAaoidleTar Eml Tdv Tapdyovra
(1+47), Tva 8o 1o InToluevov Troocdv els TO TéAos THS TpaTNS
Xpovikfis povddos.

‘Ouolws oxetrrdpevor eUplokopev, éT1 T kepdAaiov a(l+T) els T
TéAos wds dudun Xpovikfis povéBos 8& yivy perd ToU Téxou atrroi
x(1+7)(14+7) A a(l4+1)2

“QoTe & &pyxdv Toody TV « Spaxuddv 8& yivy petd ToU Té-
xou atroU els T Téhos Tiis Beutépas xpovikfis povdBos o(l+-T).2

Kaf® Spotov Tpémov mpoywpotivres eUpfoxouey, 8T els TO Téhos
v XPOVIKGV povdBwv T dpyikdy kepdAaiov a B yivp a(l47)¥ . "Av
TO Toodv Tolrro TapaoThcwyey pi I, O Exowuey Z=a(l+T)v.

"Ex TtalTns Suvdpeba v eUpwuev &v & TGV I, o, v, T, pi ™V
PoriBeiav T@Y AoyopiBucov (dxpiPdds A Kot Tpootyyiow ), &rav
yYvwpilwpev & Tpla i aUTdv.

"Av KaTd Tdv dvorTokiopdy ds Ypovikd povds Anebij To Evos,
A 8¢ Bidpkeia ToU Savelou elven v &t kol n Huépon, Taparnpolpey,
OT1 WeTd v &N TO KepdAanov a Spy. & Yivp a (1471)" . Toiro Toxi-
Gouevov pé dmAolv Tékov Tpds 100TY, (doTe TéKos 1fis 1 Bpy. eis
1 Eros va elven 7 Bpy ) &mi fuépas Biber Téxov
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a(l4T)v -100rn _ a(l+T)v T
36000 S 360

OUTtw TO TeEAkOV Trooov &k ToU &vorokiopol 6& elvan

: 5 q(l+T)VTn__ v nT

Znuelwag. *Avti ToU TUTrou TouTou YXpnoipomoioupey ( ouviiBuws ) Tov TUTrov

. 1

Z=a(l+7T) 25 ToUTo BikenoAoyeiTon dx TéV £Efis: "Av UtroTedfi, 11 & dvarroki-
ouds yiveran 8y1 kat’ Etos &MA& kb’ fipbpav, TéTE & Ypévos &vaTokiopol elvat v
frn kal n fuépar= (360°v+n) fuépa, -'roG‘ Etous Aoyifopévou 360 fuépas. ‘O TO-
kos ko’ fpépav EoTw, 6T elven y, TOTE & ToKos kol TO KepdAaiov wds povados
peta 360 fApépas B yivny (14 )0, &AA& ToUto=pé 14T, &ool 1) pla povds Bi-
Be1 Tokov T elg Ev Evos. :

1
“Apa Exopev (14-¢)*®0= (147), (I4+y)= (14+1) L | pdhatov a Spy.
dvarokifdpevoy kaf’ fpépav  Emi (360v+-1n) fpépas pE TokOV W mds Spy. Eis
piov fAuépav yivetan a(l+y)360v+n wai Bétovres vl ToU (14y) 1o foov Tou
n

1 360v+n T v

o n
A+ 2. itplovoier. o), =0 4 mnlan) o0 o)

‘Epapuoyai. 1n. Aaveiler Tig 150000 Spy. pe¢ davatoui-
opov mpog 4 % xat’ &rog: méoag Spay. B& AdRp év SAw petd
6 &m ;

ZnTeiton To T Kol Eyopev a=150000, v=6, T=0,04. ‘Emopéveos
&vrikabiotédvTes els v (1) Eyoupev =150 000.1,04°. AcuPdvovTes
ToUs AoyopiBuous Tév fowv peAddv Exopev

AoyZ=Aoy150 000+ 6Acy1,04.
’Ex TGV MvaKwv EYOHEV
Aoy150 000=5,17609, 6Aoyl,04=60,1703=0,10218, & &v mpo-
xUTrTel Bi1& Tpoobéoews AoyZ=5,27827 xal éx ToUTou Z=189 787.

*Htot & Tokioas Tas 150 000 Spaypds pé GvoaTokioudv ko' £To§
Tpds 49 8& A&Pn petd 6 Ern dv SAw 189 787 Bpy.

2a. Iléoag Spaypds mpémer va Ttoxriop Tig pé dvatoxiopdv
wat ¥tog mpdg 6%, Iva petd 15 &wm AdPy év 8Aw 500000 dpy. ;

*Exopev 2£=500000, 7=0,06, 1+7=1,06 v=I15 xad {nTeiTon
TO a.

*Avticebioréovtes els Thv (1) eUpiokopev 500 000 = a.1,06',
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‘Eav AdPowpev ToUs Aoyapifuous Tév fowv ToUTwv eUpiokopey
Aoy500 000=Aoya+15.00y1,06.

ek ToU omofou Exouev Aoya=Aoy500 000—15A0y1,06. *Ex Tév -

varwv epiokouev Aoy500 000=5,69897 xod 15A0y1,06=15.0,2631

=0,37965 xal £ aUrév &’ &paupéoecos Aoya=>5,31932, & ToU &-

Tofou Emetan, &Ti o =208604,8 Spy.

3n. Ipog moiov émitéxiov 86200 Spy. dvatoxilopevar xat’
€vog yivovtar peva 5 & 104870 Spayuai ;

"Exouev a=86 200, v=5, £=104870 kai [nteiton 15 T.

"AvTtikafioTévTes Tds Tipds elg v (1) eUploxopev :
104870=86 200(1+T)%. Aaupévovtes ToUs Aoyapifuous T&v iocov
ToUTwy  elpiokoper Aoy104 870=Aoy86 200+5roy(1+7T), i ToU
dmofou Emeten, 8 Shoy(14-T)=Aoy104 870—Aoy86 200. ‘Ex Tév
mvdkwy eUplokouey

Aoy104 870=5,02065, Aoy86 200=4,93551,

& T@v Cmolwv Exopev Aoyl04 870—Aoy86 200=0,08514
kai Aoy (1471)=0,08514:5=0,01703 #ror (147)=1,04 xai T=0,04.
AUTos elven & Tdkos Tiis wids Bporgufis els &v &ros, &pa & Erfioios TO-
xos elvan 0,04 Tol kepodaiou. Tolrro onuaiver, 8T1wo EmTdkiovelvan 4%.

4n. Meta méoov ypévov 208600 Spy. dvatoxitfépevar xat’
€rog mpdg 6% yivovrar 503750 Spy ;

"Exouev a=208 600, T=0,06, £=503750 xai InTeiton 1O w.
"Avrikafiotédvres els Ty (1) eUplokopev 503750=208600.1,06" .
‘Edwv AdPoopev ToUs AoyapiBuous T&Y fowv, eUploxopey
Aoy503750=Aoy208600+v. Aocyl,06, & ToU &mofou TTPOKUTTTEL

Aoy503750—A0y208600

urd Aoy 1,06 ’
"Ex T&v mivdkeov Exouev Aoy503 750=5,70222, Aoy208 600=4,31931
Aoy1,06=0,02531. ‘H Siapopd Té&v S¥o mwpwTwy elvan 0,38291.

‘Etroptveds B& Eycopev v= e L 15 &rn xad xém &mi mAéov (1.
0,02531

A& v elpeopey 16 &ronToUpevoy uépos Tol 160u ETous, Trapertn-
poluev, &m els TO TéAos ToU 150uv Etous of 208 600 8py. ylvovren
208 600-1,06%=500 000 8py., ¢ropévass al 503 750 Spy. —500 000 Bpy.
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=3 750 8py, elven TéKkos EmAcUs Tév 500 000 Spy. pods 6% eis TOV
{nToUpevov Xpévov. AUopev Aormrdy TO TpdPAnua ToUto Tol &mAol
Térou kad eUploxopev 45 fiu. ToU ETous Aoyilopévou pi 360 fu.

Hagarieno. "Av Toodv a d&varokileten kot ETO§ pE TOKOV

T Tis povdBos kat’ Eros, & yivn peta v Em a(l+T)Y ki ToUTO pET

n fuépas dxdpn éper Aoy TOKOV c%.gnj *Apa yivetal

¢v Shw peT& v Ern xad N fuépas Z:c:(l—l—'r)“(1+ 31%), ¢€ oU
AoyZ=Aoya-+vhoy(l+4T)+Aoy ( 14 %),

¢reidn 8¢ elvan 1 + % { 14, &yopev Aoy( 1+ ;—610) {doy (1+7).
“Apa T Biadpeors (AoyZE—Aoya) : Aoy (l4T) 8ider TnAikov v xad
UtrdAortrov - U=Aoy (l -+ % .

Mp&yuar: Exopev TéTE AoyZ—-Aoya=vAoy(l+T)+v §
AoyZ—Aoya=v-hoy(1+T)+Aoy ( 1+ 3‘36%)’ fiTol THv &V Tépw oyEaT1Y
AoyZ =Aoya-+v-Aoy(14-T)+Aoy ( 1+ % .

’Ex Tijs v=2Aoy (1 +3%-B), Eraidn &k Tiis Sionpéosws eUpiokeTal

16 v (xoard& Tpootyylow ), eikéAws TpoodiopileTan TO 1.

Enuelwots. *EvioTe & &varoxiouds yiveran kab’ ifapnuiav fi Tpmnviav, tvé
16 Emitékiov dplleTan ko’ Eros. Els Tds mepimrriaces alTds & Tokos Ths movados
ToU kepodafou ko’ Efapmviav elpiokeTon g EEfis:

"Av T, elven & Tékos Tiis 1 povédos kepodaiou kol Efaunviav kal T & TOKOS
ot kot Eros, TapaTnpoUpev, 8T pia povds kepoadou petd SUo ypovikds Wovd-
Sas, SnAadhy petd Suo Efaunvias, 6& yivn &vatoxifopévn (14-7,)% kal ToUTo loou-
Tat ¢ 147, B1ém 1§ pia povds petd fv Eros 5ider Tokov T kol ylveton pE TOV
Tékov 147, &pa Exopev (1471)2= 147 xal 7,=}14 71,

*Av & &varrokiopds yivetan kard Tpiunviay, dmedh 1o Eros Exel 4 Tpunvias, &v
T, TapioT&yn TOV TéKoV Tiis &S povdBos kepodaiou Korret Tpiunviay, 8& Exwpev

i Yk
oxemrrépevor & dvwtépw (14Tt = 147 xal 1=} 1+71-1.
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604. TTéoos Spayuds B AdPn Tis, v &vortokion kat’ Etos 5 600 &px. &l 10
& mpds 5%:;

605. Tlorp Ti5 karédeoev els Tpdrtelav 7500 Spx. xaTd v yéwinew Tou
viou oUToU pé dvatokioudv kat’ Etos mpds 4,5%. Téoo 84 A&Pn & ulds Tou &l TS
TEAos ToU 2000 Erous Tis fHAkias oUToU;

606. Tidonv alfnorv Tabaiver kegédaiov 1 000 000 Spy. els 8 fn kol 8 pf-
vas dvatorifduevoy ko’ Eros Tpds 49%;

607. Tlciov kepdhaiov yiveTon perd T@V Tékwv aUToU Gvarokifduevoy kot
Etos Tpds 3,59, els 20 Em 3730850 5py. ;

608. Tis ) TapoUoa &fla xkepahaiou 45 896 000 8px. TAnpwTéou petd 15
émn xod 210 fu. pé dvarokioudv kot Eros mpds 8% ;

609. Tldoov Tooov Tpémrer vé Tokiowpey it &vartokiopdy kad’ tapnviav mpos
4%, Tva pera 18 Ern yivy 20000 000 Spy.;

610. Tlpos mégov Tois éxatov Erokiofn i dvatokioudy kot Eros KE@GAQiov
625 000 Bpy. &ml 15 #m xal Eywev 1166 900 Bpy.;

611. Tlpds méoov Tols dkardv Aoyapidleran & Tékos, tav 10 000 Spy. els 22
itn ylvwvrar 224 770 Spy. &voroxilépevar ;

612. Tlpds Tofov Emitédxiov pémer v dvatokioddy Ev kepdAaiov kat' Eros Sk
va TeTpamAaciacti] perd 31 & ;

613. Eis éoov xpdvov dvaTorifduevoy kot ETos kepdhatov 3 580 000 Spyx. wpds
4,5% yiveton 56 000 000 Bpy. ;

614. ToTe kaetédnoav 630 000 Spy. els Tpdmeldv Tva pé dvarokioudy Tpds
4%, v Thy Inv "Ampihiov 1956 efxov yiver 969 800 Spy ;

615. "Emri méoov xpdvov Tpémer v &varoxioBij ko' Etos Trogdv Ti mpds 3,59,
Sia v& SimAagiaoti | TpIMAaciaodii f TeTpaTmAaciaot] ;

616. "0 mAnBuouds tvds Kpdrous alféveton ko’ Etos kerde T OyBonkooTov
Tou Tponyouuévou Etous. Metd éoa Emn B& SimAaciactii A 8& TprmAaciactij &
TAnSuopds alrTou ;

617. Mia méAis Exer 8 000 xorrofkous kad & mAnfuouds alrriis édaTTolTan -
oiws kard 160 karoikous. *Edv 1) EA&TTwOIS tEoxorouBrion kaTd Ty oty dvaho-
yiav, petd wéoa Ern 6& Exn 5 000 koroixous ;

E'. IPOBAHMATA IZQN KATA\QEEERN

§ 227. lov. Katabéret tig elg Tv Tpdnelay peé dvatoxiopov
xat’ Evog 4,5% moodv 205.000 Spy. eig Thv dpyNv éxdovou E-
voug. Iléoa B& APy perd 15 &m;

‘H mpdotn kardBeors Tév 205 000 Spayudsv B uefvy 15 gTn dva-
ToKIGopévn Tpds 4,59%,. ‘Emopévios B yivn 205 000-1,0451,

'H eis ™v &pxfv ToU Beutépou Etous yivopéun kaTdfeors O&
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peivy pévov 14 Ern els Tov TéKOV' &pax B& yivn 205 000-1,045%
‘Opoles 7 els ™v &pxnv ToU TpiTou ETous katdBeois B& yivn
205 000-1,045" k.0.k., 7 TeAeuTada B& pefvyy pdvov v Etos kai B
yivn 205 000-1,045.
"QoTe TO Toody, TO dmolov B& AdPn els TO TéAos TGV 15 ETdV
8& elven 205 000.-1,045' 4 205 000-1,045' + ... 4-205 000-1,045
205 000.1,045+4-205 000-1,04524-205 000-1,045*+-... +205 000-1,045%
TMaparnpolpey, Tt Td &Bpoioua aurrd elvon &polopa Té&Y &-
pwV YEWUETPIKTS TpodBou, Tiis émolas & Adyos elvan 1,045.
*Eqapuédlovres Aoimdy Tdv TUTrov ToU dfpoiouaTos TéV Spwv
yewpeTpikis TpodBou, elplokouev &TI TO Togdy, EoTw 2, TO omolov
A, oy T 205000-1,045'-1,045—205000-1,045

1,045—1=0,045
= 1,045%—1

M: ToUs Aoyapifuous eUpiokousv TpdTov TO 1,045%. Tipds
ToUTO Eyopev, Eav Bégwuev x=1,04513, 'Aoyx=157\oyl,045=0,28680,
ik ToU omolou Emeten, 8Tt x=1,93552. "QoTe 6& Eycouev:

5205 000-1,045 %7272 § 3 = 205 000 52522

Aaupévovres Tous Aoyapifuous TV SUo Towv Exoupev:
AoyZ=Aoy205 000+Aoy1,045+A0y935,52—Aoy45.
Ex Tév mivdxwv Exoupev : Aoy205 000=5,31175
Aoy 1,045=0,01912
Aoy 935,52=2,97105
&Bporopax =8,30192
Aoy45 =1,65321

xal &poupotvTes euplokopev AoyZ=6,64871, & ToU dmrolou TrpokiTrTe:
$=4453 600, fitor pera 15 &rn 6& A&Pn 4453 600 Bpx

*Ev yével, E&v katabéon Tis els THY &pxfv éxdoTns XPOVIKfs povd-
Sos a Bpayuds efs Tiva Tpdmelav pé &vaTokiopov kai TOKOV T TS
wmés Spoyufis els plav xpovikfy povéda, {nTeiton 8¢ mwooas Sparyuds
B& AP WETX v Xpovikds povddas, TapaTnpoUpey, ST f TPWTN KaTa-
Beors 8 yivny a(l+T1)Y, © devttpa a(l4+T)'! kox. i TEAevTaia
a(l+7), dote els TO TéAog TGV v Xpovik®dv povéBwv B AdPq
a(l+1)+a(l+71)+...+a(l4+T)Y . "Av TapaoThowpey TO &Bpol-
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opa oUTd Bik ToU T, O& Exwupey I = a(l+4T) (1—4-'—:)—"], &K ToU O-

Troiov mpoodiopileTan TO T Sid T Aoyopibuwv | 1O a, 2&v 506
T0 Z, 1O T kad TO v

20v. Katabérer Tig eig 1o T€Aog Endatrc Ypovixiig povddog a
Spaypas pé dvaroxioudv xal we Toxov T g widg Spayuiis €ig
plav ypovuehy povdda - méoag Spaypag & AaPy perd v XpoviKdg
wovddag ;

‘H mpdrtn kardbeors 0 peivy &mi v—1 XPOVIKGS povédas. “Apa
0 yivn a(l41)"—L *H Sevrépar B Mefvn &l v—2 Ypovixds povédas,
&pa 8& yivy a(14-1)"2 kal oUrw ke’ £6fis, N TeAeuTaia B elven pé-
vov a. "QoTe 6& Eywopev

Z=a+a(l4+T1)+a(141)- ... +o(l + T,

f ZT= °(1+:)v S (I-i-'?v =1, b Y00 émolou TpooSiopileTan T6 T

S1& TéHY AoyopiBucov, &tav 8off) 1) Tun TGV «, T, v. ’Ek ToU orrod
TUTTOU eUplokopey €UxdAws Si& TS Aoyapifuwy T6 «, étav Y veopi-
Cowpev T Z, T, V.

ZT'. IPOBAHMATA XPEQAYZIIAS

§ 228. XpewAvoia Aéyetan A Evrds Gpiopévou Xpdvou &rdopPe-
ais Xpéous &1’ Towv Bdoewv, af dmolan TAnpdvovTal kat’ foa ypo-
vika SicoThuoTa. To ToooV, TO dTroiov TANpwveTal els TO TéAos
ékdoTou YpovikoU SiaoThpcaTros AéyeTan ypewAdatoy kai XPTIC1UEVEL
MEpos pév avrTol Sidk Thv TANPWUNY TV TéKkwY ToU Xpéous, TO &¢
GAAo pépos B THY PadBuiciay &méoPectv ToU ypéous.

T xptos EopAcital, Stav T &bpoioua TéwTwy TV ypewAuaioy
HET TGV oUVBETWY TéKWY orTéY drroTehéon) ToodTnTa fony pé ™v
TeAikny &ffav ToU &verroxi{opévou &px kol kepoAadou.

lov. *E8aveiotn Tic 1850000 Spaypés mpog 4,5% wé dvaro-
xioudv xat” ¥rog, pué T ovppwviav va éEopAvon o ypéog abd-
Tob Sk 12 lowv XPewAvoiwy, Té émoia 0& mANpbVwWYTAL €ig To
Télog éxdotou Etoug: méoov elvar To XPEWAVGLOY ;

T &pyikov moodv Tév 1850 000 Spayuddv 8& yivn uperd 12
£tn 1 850 000-1,045%, E&v S1& ToU x TXpAOTHOWMEY TO {nToUpevoy
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XPEwAUCIoV, f) TpddTn Bdois & X Bporuddv & yivy x-1,045" per&k
11 &, kord T& drroia UrroTifeton, 1 Epervev els TOV Tékov. ‘H Seu-
Tépa Séais O yivn x-1,045%, 1) Tpitn x.1,045° k.o, ) BE TeAeuTala
8& peivy x. ‘Emropéves TO &Bporoua TV TOodDY, T& omoia 8& TAN-
pwBolv petd TGOV ToKWY aUTddy, 8 elvan

x+4x-1,0454x-1,045%+...4+x-1,045" § x- 1.%450:5-—1.

*ANAG TO Trooov autd Trpémel v& elven foov ué TO SpeiAdpevov

ouppavws Tpds TO TPdPARpa. "HTor 8 Exoopev :
x. MO8 _ 1 850 000.1,045%.
0,045 !

& Tis omolas eVolokopev THY TV Tol x Bid TGV Aoyapifucov.

Tlpds ToUro eUpiokouey TrpéyTov THv Suvay 1,045 BétovTes
arryv fon Y. BE TO , &Te elvan y=1,045" kad Aoyy=12Aoy1,045
—0,22944, # ToU &molou TpokiTrTal &1 y=1,696.

" AovTes THv &vwTépw EElowotv ds TPds X HPETA THY GVTIKOTSE-
oTaow Tou 1,045 Si1dx TolU foou alroU 1,696 eUpioxopew &mi:

L :;)G‘MSX L0% , & ToU dmofou B1& Aoyapifunoews AapPdé-

vopev Aoyx=Aoy 1850 000+Aoy0,045+Aoy1696—Aoy696.
’Ex Tév mvdxwv eUpiokopev

Aoyl 850 000 =6,26717

Aoy0,045 =2,65321
Aoyl 696 =3,22943
&bporiopa =8,14981
Aoy696 =2,84261
‘Emopévas Aoyx =5,30720.

ik ToU &molou Emeton, &1 x = 202 861,9 Spayuad.

Ev yéve, &av pt « TOPAOTHOWHEY TO Saveildpevov TroodV pE
&varrokiopdy ko Gpiopévny Xpovikhv povéda, pt T TOV TOKOV THS
1 Sporypis els plav xpovikhy novéda kod pi v T TAfifos TV XpoVIKGY
HovéBey, TO uiv kepdhonov B& yivn a(l4+T)Y, A B¢ dAxr) &fla Tddw
B6oewv & X Bpay. dxboTn 0& elvon peTd v Xpovikds povadas

(4D x(I+rP+.4x(+1) 7 A x w )
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‘Etropéveos B EXUEV X (H'—-?_v—'-_—l =a(l+T1)" (1)
éx Tiis omolas Suvdpeda v eUpwpev TV Tipnv ToU x.

"EvioTe ) mwpddtn KaTaPoAdy Tol XpewAvoiou ylvetan &1 vk
HETQ THY oUvayiv ToU Saveiou T.X. MeTd k &tn. Efs THv mepimrwoy
(14 T)v—x41-] —a(l+T) .

2 3

AoT1 Ty TpoTn X pEwAUTIKY oot Bk pelvy &mi v—x &M &l &va-
TokIou® kai B&  ylvm x(14-1),—* 7 Emopévn XPewAuTIKY Bdoig
8& yivn x(14-71)—*1 k1A Ofrw 6& EXWHEV:

XX+ T) o x(1T) =t x (v WD

T

TO émolov 8& fooUrton pé a(l+T)Y, fitor Exopev THv EEfis oxtow :
¢ drw=nti| —a(l41)

T

aUthv 8& Exwpev x

20v. Iloiov xepdraiov SVvatar vé Savesbi] Tig, &av Béap
v& oo To Ypéog adrod eig 6 & &1’ émolov Ypewiuvaiov
800000 8pay., dtav Td émitéxiov elvar 4%, ;

"Exouev x=800 000, v=6, T=0,04, {nteiton 5 T6 o ’Avrikadi-
oTdvres els ™v (1) Tés Tipds TGV X, v, T eUploxouev v oyéov
800000. 1'0‘:4_1 =« - 1,045 AVovres almiyv s mpds o eUploxopey

0
o — 800000(1,04¢—1)
= 7 0,041,04°

‘Ymohoyifouev v mpdtois THY SUvoy 1,04% kad dxoAoubws
eUploxopev Bid TGV Aoyapifpwy a=4 193 636,3 Spory uds.

3ov. Elg néoa émn éEopAeitar Sdvetov 2 000 000 Spaypdv pe
xpewAvaiov 130 000 Spaypudv rav 1o émitéxiov elvar 39%;

"Exounev a=2 000000, x=130.000, T=0,03. "AvrikabioTévTes
Tds Tpds TouTes els v (1) eUploxopev :

130 000- 22 =1 — 2 000 000.1,03+

"Ex Torns Exopev 1130 000-1,03¥ —130 000=0,03-2 000 000+1,03
A 1,03¥ . (130 000—0,03-2 000 000)=130 000

130 000 13
Kad 1,03" = -Wo = b 2
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NapPévovTes TOUS Aoyapifuous TGOV S8Uo lowv HEAGDV EXOMEV :
v-Aoy1,03=Aoy13—hoy7 | 0,01284v=1,11394—0,84510=0,26884, 133
Tfis dmoias eUpiokopev v=20,937 &n. "Hror 1y £§6pAnOIS 0 yivn peta
21 &rn, &N 1) TEAevTadax 86015 O elvan kaTd T MIKPOTEPX TGV AWV
At vé eUpoopey THY ElKOOTHY TRWTNV 5601y, eupioxopev doov yiveTan
—& Saveroy TéY 2 000 000 Spy. s 21 &rn, Snhadih 6 2 000 000-1,03%
Spy., TO omoiov looUTan p¢ 3720590 Bpy., &xohoUbws eUplokopev
&1 ol Booeis &k 130 000 Spy. Ex&oTn gls T& Téhos ToU 210U ETous
yivovren 130000- L22L. 1,03 = 3.597 945 By *H. Eiogopk
3 720 590—3 597 945 Spy. = 122 645 Bpx. TAPIOTAVEl THY TeEAEU-
Tadav Boov.

HDepofrAfpata

618. *Eumopds Tis kaTadiTel els THv &pxfv fx&oTou #rous 350 000 Bpy. Ex
T6v kepb&Y aUToU s THY TpaTELOY pé dvortokiopdy kot E1os 4%. Moo 8 AP
gls TO TéAos ToU elkooToU ETOUS &md Tis mploTns kaTabéoews ; '

619. KorroBéter Ti5 kaT ETOs ME ouvBeTov Tokov 10000 Spx. oS 5%.
Meta Téoov xpdvov 6& AdPn 130000 Bpx. ;

620. “H Biatpogt) kai T& E§oBa T@V oToUBiY TékyOU KaTEYpGpovTO UTO TOU
TaTpés Tou Elg 0 TéAos EkdoTou ETOus, AVipXovVTO 8¢ wotd péoov Spov 20 000
Spy. Frnoiws, Tooa 84 Eyivovto alr& peta 3 En, v dueTokifovTo kot ETOS TpOS
3,5%:

s 621. Tarhip Ti5 &moKTHOWS kopny BéAer v& korabéTn kaT ETOS TToody T G-
propévoy 51" almy, Tva ol &vartokioueva kot ETos TTpos 5% yivou peta 21 &
250 000 Spy. Méon Tpemer v& elvar f) ¢noia kardbeos ;

622. Tléoov elvan To YpewAUotov, B ToU émoiou EfogAeiTan ypéos 100 000
Spy. &vaTtokifopevoy ko1 Eros Tpds 4%, -&v TAnplveTa 5" ttnoiwv Ségewy ;

623. Xptos EopAeitan 81° Towy trnoiwv Bocewv Evtos 30 ETGV. TTéoov fito T
&pykdv kepdaiov, Eav xeBepia Boats elvan 318 000 &py. ko TO gmréxiov 4,5%;

624. *Epmropds Tis EBaveiotn 45.000 000 Bpy. &' &vaToKIoud® Kot ETOS 5%.
*Eav mAnpdown Etotov XpewAloiov 3 000 000 Bpy., HeTd Toow Etn 8& EEopAndi
T ypfos aUToU ;

625. ‘H EEdgAnals Xptous Trpémel v& Yivn els 20 &t ypewAuTikds, Kabepia
86015 (Bmoia) 64 elven 46 130 Bpy. 8 &pyion B¢ f TAnpouf petd 16 Sov
ros &md Tou Bavelou. Téoov elvan 0 &pyixéys BaveioBtv oody, &v TO ETITOKIOV
elvan 4,5%;

626. Kpéros Edaveiofn Toody T Tpds 3,75%. ‘H ypewhuTiki) ¢§6pAnais Tou
&pyeTon 3 Emm peTd THY oUveryty ol Savelou kal 8& TAnpdvetan 158 800 000 Spx.
trnoiws &l 10 Em. Méoov fito T Saveighév TOCOV ;

20
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627. Xpkos ¢€ 1,5 ixaToupupiou BpX. mpémer v& EopAndf &1& 15 fowy trn-
oicv Saveiwv dpyopéveov 5 Frn petd THY oUvayiv ToU Savelou, TTdoov B elvan
TO xpewdUotor, &v 1O EmTékiov elven 3,75% ;

628. Tlpds Trolov dmitdkiov Trpémer v EopMion Tis XpewAUTKGSs Bdveioy
20000000 8py. Bi&k 16 érnoiwv Séoewov ¢ 1780300 Bpx. &dorny ;

CAvTikaBioTdvTes s Ty eUpedeioay télowov ebploxopey

J._ 1 __ 20000 000
T —T(H—T)“’_ 1780300 (1)

‘H &fiowots ol mepiéyer Tov &yvwaTov T els Tov 170v PaBudy. Ak Todto 1
Aois ariis 8év elvon yveooTd kai Katagelyouey els rpooeyyioes. To TpdTOV pé-
Aos Tiis E§iocdoews B elvan peyoitepoy, doov Td T elvan HikpSTepov. ‘Edv dvmi-
koTaoTalf] 16 T pé pikpdrepoy &piBudy Tiis CnToupévns Tipdis Tou, TO £Eorydpsvov
5 20 000 000

1780 300
Ottovtes w.x. T=0,04 eUplokopev
1 1 1
670—4(1—1—5@) - ('“1,T4'ﬁ)'25 ~ 11,6523
tvd & TolU Beutipou péous Tiis (1) ebpioxopev 11,234. Ottopev Aormrdy TWOpX
7=0,045 &merra =0,0475 x.0.x. TPOXwWPOUVTES Tpoceyyilopey TEPICTSTEPOV TTPdS
Y Enrovpdvny Tymy Tol T).

629. Katéfeot s &l 5 ouvexii &tn mpds 4% els Tv &pxv ExdoToy £Tous
ooy T Kal elofmpagey &€ Frn petd ™y kaTaPoAlv Tiis TeAeuTalas karabéoews
20000000 8py. TTéon fito fi Korrdbeors ;

630. Karodérer T el Ty &pxfiv &doTou Etous 1 250 000 Spy. &ml 7 Em
Tpos 6%. Ti Togdy 6 elomp&en els T TEAos ToU ScwobexdTou &rous &md Tiis Tpdd TS
karabtoecs ;

631. Tipds mroiov émTdkiov dkTdd Erfjoien karraBéoeis ¢€ 1000 000 Spy. txdon
Gmotehouv Toodv 102000000 Spoyudy ;

632. Tléoon karaboes £€ 1 000 000 Bpx., al émoian yivovtan els T TéAos -
oTov Etous, drartoUvTal, Tva &moTeAeadi} Toodv 2 457 839 000 8px. ToU EmiTokiou

dvros 5 —;_—-%;

633. Awaolron Tis vék elompdEn perd 5 Ern Toody 10 000 000 Spx. ‘Avrtl Tou-
Tou EmiBupel v elopdén els 16 TéAos ExdoTou TEY 5 ETdv T alTd TEVTOTE Troodv,
TMoiov elvan T woody, 16 dmolov O elompdTTy TOU EmiTokiov Svros 5% ;

634. "OgefAa1 T 15 000 000 Spy. TAnpooTas T 1nv ’loudlou 1949. N& &vri-
karaoTadf f Umoxpéwais alin pé Tpels EAAas Tpds Toas dAAfAas TAnpwTias
v Inv "lovAiou 1950, 1951, xal 1952 (¢miTékiov 6%).

635.Mé wéoas Eapnviaias ypecoluTirds Séoers O& EEopAnbij B&veiov 20 000 000
Bpx. &&v & dvaroxionds yiveran Tpds 3% kab’ Efaunviav, o 8¢ ypewAlotov elvan
1000 000 Bpy. ;

636. Zuviiye Tis Bdvelov YpewAuTikdy 25 000 000 Bpx. mpds 7% EopAnTéov

B& elvanr peyoaiTepov To
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tyros B Erdov. Tpels pijvas LETS THY KoTdBeow TS TEPTITNS XPEwAUTIKTS Soozsws
8Aer v ESoghfion ToUTo ¢§ GAokAfipov. Méoa Tpémer v& kaTaPahn ;

637, *EBaveiotn Tis Tov *AmrpiAiov 1942 rogdv 20 008 000 Bpy. tEopAnTiov EvTos
20 trddv pos 6%. KoraPddiwy kavovikéds Té péypr Tou 1950 xpewAloia Embupel
v 1nv "Oxtwpplou 1950 vé EEogtion) TO Yptos Tou Teheicos. Tl Tooov 64 X peiaoti;

638. A1k Tdowy YpewAuTIkDY Béoewv EfopheiTan B&verov 100 000 000 Bpy.,
Srav 6 Emirékiov elvar 7%, Barribeton 8¢ Ernoluws xpewhvgiov 10 000 000 Bpy. ;

639. Tlpds molov EmiTokiov Béveiov 250 000 000 Bpy. Efogheitan dvtds 15
trév B brnoiwy ypewAvoicov 24 553 000 Sporyuédv ;

640. ‘Etanpeia Tis Suvaren vé Siabemn i TéV kepdlv alrriis 10 000 000.
Tofoy kepddaioy SuvaTan va Saveiodf BiaBéTovoa Erl elxocaeTiav T6 &vew OGOV
51 xpewhUatov ToU Baveiou Tou tmiTokiou dvros 5% i

641. Elomwpérra mis émrl piaw nrevroeTiay Kol els TO péoov ixdotou Erous 210 000
Spoyuddv ai§avoptvou 10U Togou ToUtou &md Erous els ETos kara 7,5%
( &vev d&varToKIOHOU ). Kord THv Emopdvmy  mevraetiaw elowpdaTTel Spofews TO
mponyoUusvov Troody 210000 Bpx. nonuévov ket TO TpiTov alTol, v
&md mrevroeTias els TevTaeTiay fcxoloudel f atiEnos ToU ToooU KaTd T TpiTOV
ol &pyixou kal katd 7,5% drnolws (&veu &vcroxiopoy ). Tégov G elorpdén €ls
& Téhos Tiis Ins, 20s, 3ns, 4ns mEvTaETias, &v dwvetokileto wat’ Eros Tpds 5% ;

NepiAngig mepiexopévwy kegahalou Vil

‘Opiopds GprBunTixiig npoéSouv ( abifouoa, gbivovoa Tpoodos,
&v 1 Swagopd fi & Adyos atrriis @ Y0 (0). O viooTds Spos T=
—a+(v-1)w (a=TrpdTos, @ f Siagopd). ‘H mwpdoBos opileran, &v
Boff] & mpddTos dpos kal 7 Biagpop&.

‘Oprouds TapepPolfis v Spwv &p1BunTIKiis mpodbou petall &-
piBuddv «, P. "Exouev w,= (P—c) : (v+1), &v o, elven # Biagopd TS
mrpodBov. ‘IGiéTns TV &peov EpiBunTIKS mpoddov a, B, Y- KT,
elvonr a1 = P+A = y+K...

*Afpoiopax Z TRV Spowv &pifunTikiis TpodSov S=(a+T)v:2
A T=[2a+ (v—1)w]v :2.

‘Optopdg yewpetpuxijs mpoddou ( &roAUTws atfovoa fi bi-
vouoa, &v & Adyos w elvan |w[) 1 i ¢

‘O wiooTds dpos T = aw' ), a & TPRTOS &pos, w O AdYos.

"Av &, B, Y, K A, T elvan yewpeTpikhy pdoBos ué Adyov w,
glvon P2 =ay, PA=yxk=aT.

TapepPol) v Spwy YewUETPIKTS TpodBou petalyu Slo &piBudy
v+1

a, . *H oxnuomilopévn Tpdodos 8& Exn Noyovw, =P : a.

Wneptomotr|Onke amé To lvotirouto Eknmaibeuikng Mohmkrig



308

"ABpoiopa v Speov YEWHETPIKTS TpodBou «, B, y,... A, K, TpTO

B=(o = )i (@—1) = (16~ 0 (@ 1) = [ 5

Z Té&v Spwv phivoviong YEWRETPIKTS TpodBou (ué &meipov TrAfifos Spawv)

x
z=‘1—_;.

‘Opropde apuovixils mpobdSou (&v ol &vrioTpogor Ty Spawv
s dmoTedoUv &piBunTikAv Tpdodov).

‘Optopdg AoyapiBuou GpBuod g mpdg Bhaory 10 9} vov dpi-
Ouov e(e=1+ -;— -+ 1—1-2— -+ %3 +... ) ‘O e elvan &oUupeTpos kol
UmrepPartikds (koBds kad & w=3,141...)

‘1816 Tes TSV AoyaplBucov. MMas &pibuds A)O &e Aoydpih-
uov BeTikov pév, &v A ) 1, &pvnTikoy 8¢, &v A {1 (&pvnTikds &piBuos
8&v Exa AoydpiBuov TPXYUATIKSY ).

Aoy (A'B)=AoyA+AoyB, Aoy (A:B)=AoyA—AoyB, Aoy (AY )=vioyA.

XapaxTtnpioTikdy AoyapiBuou. Tpomd &pvnTikoU els &v pépar
&pvnTidw.

Al 4 mp&es pé &piBuous tv uéper &pvnTikols. AoyapiBuikol
mivaxes, xpfiols adréov, ‘Epapuoyad Tév AoyapiBucov. ‘AN Tiis
P&oews ovoThuaTos Aoyapifucov.

‘Opropdg éxbetinddy €Blodgewv (al dtroic Exouv d&yvoTous
els Tous &kbétas Suvduewy ). AUois xBeTikédy tEiowaoewy.

ZuoThpaTa EkBETIKG Y tliochoecwy kol AUoets alrrédv.

‘Opropdg AoyapBuixiis EElobeoewe Aloeis AoyapiBuikésv &€i-
TWOEWY,

‘Optopdg Tob dvatoxiopod. ‘Afia 3 kepoAaiov a dvarrokifo-
Hevou &l v Ern Z=a(l4-1)Y, T=TOKOS &S povddos eis ufav XPOovViKnv
HovdSa. EUpeois'a’) ToU 3, P’) ToU o, ¥') Tol v (mepimreoois kad’
v 10 v 8y elven dxépaios, &te épapudleran & Tirros

Z=a(14-1)" - (I4n7: 360).
TMepirrraons dvertokiouot kad” E€aunvtay Ti=y 1+ 11, mepitrreo-

- "Abpoioua

4

o1s &varrokiopol ko Tpiunviay T, = |/ 1+ 1.
'Oplupbg wpofAnudrwy lowv xarabéoewy. Tehik?) &la 3
fowv korabioewv o perd v tn Z=(1+1)af (I4-7)Y —1):1(&v 4
éxdoToTe KaTdBeois yiveran els v &pyhv Tiis Xpovikiis uovddos )
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AZ—-a[(Q4+T-1]:T (&v #) kordbears yiveran els T6 TEAOS TS
fis Mov&dos).

Xpov:g];:pbg c:p)cwlwlag. Tumos eUpéoews TOU ypewAugiou x

elven : x [( 141y =1]: =cx(1+‘r)“'

# yevixoorepov x[(1-+ 1)¥ " #1] Y r=enfl + -r?“ , &v 1y PN |{<crrc:—

PoAt xpewhuoiov yivetan x &Tn PETX THY oUvayLy 'r‘ou 80::& ov f

moooU Sixv Etn (v)K) ué T TéKOV WSS povdBos els TV povdda ToU

ypévov.
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KE®AAAION 1X

A’. IAIOTHTEZ TQN AIIOAYTSN TIMQN ZEXETIKQN
( OPATMATIKQN ) APIOMSN

§ 229. Q5 yvewoTéy, &v elvon « )0, § a=0 Exouev |aj=a, v
&v a0, |aj=—a. M.y. |15|=15, |—6| = 6, |0|=0.

A& Td&s &moAlrrous TIUGS (wpa‘yucrnxd'w) &p1BudSY Eyousv T
EEfis IBidTnTOS ¢

In. "Eorw my. & —12. *Exouev [—12|=12=|12|. *Emiong |-7|=
7=|7|. Tevixds, &v o elven OXETIKOS &p1Buds, Eyouev [—a|=|al.

2av. "Eotw m.y. & 15. "Exouev [15|=15, &v& —[15|=—15. "AAN’
elvan —15 ( 15 =|15), Gpa —|15{ ( |15], v& [0j=0=—0]. ’Ev ytver
Exouev Aormodv —|af o e el

3n. *Eorw my. 1) |3 ( 16]. Maporrnpoliuey &11 —|6|=—6, —|6]=
—6 (3( |6|=6. “Opoiws [=5|=|5|=5 kai —|=5]|=—|5|=-5 (|5|=5,
fiTo1—|-5|=—5(5. ’Ev ytve, &v elvea o] 2B, 0 Exwouev—|p| £ o  |B)
Adm & THs |of £ IB| eUpioxopev (oM amrAacidlovTes T HEAT) TS
fml —1), —fol x ~|B|., fiTo1 —IB| £ —Jol 2 & £ [a] (xarT& ThY 2av
BiomTa ) kel —|B| £ —la| £ o . [qf <[Pl (#§ Umobéoews ), fitor
—IPle x < [Bl. Ked dvmiotpdpes, &v loxim o), 84 Exwpey |a £ [B.

TI.x. elven ——8| ( —3 ¢ -8/ i —8 ( —3 ( 8 kadi |-3| (I-8|f 3(8.

1. ATIOAYTOZ TIMH AOPOIZMATOZ APIOMSON

a’) "Eorw, 811 InTeiten i |548|. *Exouev |548|=|13|=13=
5+4-8=|5|+|8|. *Eorw i |=15—6|. *Exouev [—15-6|=|-21|=|21|=
21=15+6=|-15|4|-6|. "Eore N |—204-8|. “Exouev [—204-8|=
I—12|=(12|= 12 ( 20+-8 = [—20]+ 18|, fiton |—20+-8| { |—20]+ (8.

Av o, B elva Sudonpol, Exopey ]a+|3[=|cx[+“3|. Admi, Bix
™V elpecv TolU o+B, mpooBéTopey T &mroAUTous Tiuds Tév o B
K.T.A., fiTor:
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‘H gméAvtog Tipy tod a+p igobral pé To dBporopa TGOV dmo-
AbTLY TIRGOY TOV o xai B, &v elval dpooTnpotL.

*Av a, P elvar évepdonpor, EXOUEY la+B|  la| + {Bl. Ao, Bix
v eUpeov ToU a+P, B &paupéowpey &O Thv peyoAuTépav €K
16 &ToAUTwY TIpGY T&Y a, P THY WIKPOTEPQY U TéV K.T.A. GOTE &

‘H &néAvtog Tiwh Tob dBpoiopatog elvat pixpotépa TOb &-
Opolopatog TGOV ETOALTWY Tpdy Tdv mposberiwy, av elvar é-
TepbompoL.

*Hrol yevik@ds EXOPEV :

*Av ol a, B elvar npaypatixoi, Exopev |at Bl < lal+IBls
why pév iedmra 8 dpoonpovs (i 0), whv 8¢ aviebtnTa k1Y
étepoorpoug npocBetéous.

‘Opofws eUpiokopev, &T1:

loat-cet oty | £ loul+ o+ ety |-

Tiv a¥miy iSéTnTa Sekviopey xad s £Efis:

“Exouev o] £ a < |l

*Errions Exouev —|Bl< P <IPl- Me Thv Tpdodeciv TOUTWY KT
uéhn ebplovopey —|ai—|Blcat+BLlal+ Pl
A (o B1) o+ Bl +|Bl, Emouéves elvan kol

atBlel I+ 1Bl I=lad-+1Bl, BnAaBh |atBl < lai+ P

p') O& Sdelfwpev g ¢ |atPl | IRl *Exovev :

o =la+B+ (—P)I=| (c+B)+ (P < lat-Bl+|—P |=lo+BI+IBL
fror |af 2 la+-Bl+IBl, Emoutvers IRl < lo+-B-

‘Opoleos Exouev |B = [B+o+ ()| < B+ [—a|=la+pl+|al
ki |Bl—lal<latBl, &pax —(lal—IBDI < |o+-Pl-

*Ev yéver Aoimdv  EYouev la4-Bl > | lxi—IBl |- Eqrions EXOMEV
la—Bl=lo+ (—B)| 2 lal—I-Pl =1 l=I=IPI | (Bvexar g TPOMYOUHEVNS
oxtoews ), fitor la—Pl > | lal—IP! I "QoTe YevIKES EXOMEV

Bl & | o[BI |-
y") "Av elvar | x—| (@, |p—w| (@ 0& SelBwpev ét | x—w| ( 20

AdTt petd THV Tpdadeoiy TV 500e10EY AVICOTHTWY KT HEAT
EOpiO’Kouele—-wi—i-l\p—m[ { 20. ’ANN’ elven |x—w|=|(x—y) + (y—w)|
_ x| ly—oo| ( 2a, fror |x—0j { 2

‘Otav  XpnoipoTroloUpey v iBidTnTa alrtfiy, Aéyouev ouvi-
Beas, &1 &radeipopev TOV Y &K TOV X, Y, @ petafy TGV Sobeicdy &vi-
gOTNTWV.
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2. ATIOAYTOZ TIMH I'INOMENOY APISMQN

"Exouev (8 - 7|=|56|=8 - 7=|8|-|7|. Erions |—5 - 9|=|—45|=45=
59=|-5/-19|.
"Ev yéver |a-B|=|al-|B|, 16T oloibfroTe kad &v elvan ol oyeTikol
&piBpoi a, P (dpdonuor fi Erepdanuot), ik v eUpwuEY TO Yivdpevoy
Twv, B& elpwpev TO yivdpevov TéY dmoAUTwy TInGY THY «, P x.T.A.,
fiTon :
‘H anéivrog Tipd) yivopévou ioobrar pué 16 yivépevov tév
GToAVTLWY TIRGOY TOV TapaydvTwy.

3. AIIOAYTOZ TIMH IIHAIKOY AYO APIOMON

*EoTtw , f3 | Oa& Beifwpev, &1 = ‘=-F =lal : |B], (B # 0).
Aémi, &v Tsﬁn -5 =, oy a=P-w, |[a| = |p- w| = |B] - |w
B Io:]

E'rrousvoog || = IBI '“ = |a| : |B].

4. ATIOAYTOZ TIMH AYNAMEQZ APIOMOY

"Eotw, & Exouev oV, dmou v dwépaios (|v| ) 0).
"Exouev aV=cea..q, |al|=|aa...al=|al|al...|a|=|a] V..

"Av Exopev [a—'I|, B elvan [oM|=|a|= 1Y, A1éTi elven a—1v = L,

alvi
1 1 o
fo=M] ‘—!q,\,l = e = =1Vl Aot o V| = ||~V
B'. IIEPI AKOAOYOIAT APIOMQN
OPIZMOI
§ 230. o') Tuxaior &pibuol m.x. of 3, —5, —6, 12, 7, -

EkaoTos TGV dtoiwv &vTioToryel els Eva &piBpov Tiis Quoikiis oelpds
TV dpifpdov 1, 2, 3, 4..., Aéyouev 511 &roTeholv piav dxorovbiay &-
p1Budy. Zuvhifies ExaoTos TGV SiBoptvwy &piBucdy &rd ToU SeuTépou
kai &fis yiveTon &md TOV Trponyolpevdy Tou koTd Tva dpiouévov

1 1 1
TpéTOV Tr.X. Ol 1,7, T e
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Awa todto &xolovbia dpludv xaheiTal td oUvolov apt-
OV AVTLOTOLYOVVTWY el Tovg dpBpovs 1, 2,3, .. . éxaocTog
<&v dmolwy ( &md Tob B’ xal €S ) yiverar éx Tob mponyoupé-
vou Tou Xatd Tiva Wplopévoy TPoTOV.

Ol &moTehoUvTes Ty dxolouBiav &pifpol Aéyovtan kad Spot Tiis
é&xoAoubias. -

B’) *AxoAoubia TIS &piBuddv Afyetal nenepacpévou TANBoug
f| memepaopévn uév, &v droTeAfiTan &md Tremepaoévoy TATiBoS &~
pwv, amnépavrog BE, &v el TavTa dxépatov (BeTiKOV &piBpov) &vri-
oroixij €ls Tolotrros Tiis dxoAoubias, OTe artn Exel &TreEipov TrAffos
Spaov.

TMapioTavouey oUPPOAIKGS THY &xohouBiav ¢ (X;, Xz, Xa--ry) 9
ut (x, ) xod Aeyouev: f| dxohoubia T&Y &piBpédv i TV Spwv X, ,
&mou UmarifeTton &T1 TO p=1. 2. 35Ty @ &rohouBia TGV Spwv
(x,)=(~)dven (Srovv=1,2,3..) 4 I a;— (1)
*H &xohouvbla TéV dpwv (x, ) = (2¥ ) elven 1y 2%, 22, W )

*Eav Eyouev (Xy )= (”'tl ), of &por Tiis &xorouBias elvan

1+1 241 3+1 A 2
poed = N3

3 4 ptl
pidiro g B TGN i 320 (3)

3

Edv Eywpev (xv)=((:—l%v_l), ol &por Tiis dxohoubias elve

D e Y G ) i B o) (= Ik (1Y
i s e T S P e Ty fitor ol
1 1 1 1
lr '__2'_1 ‘3_1 —Tr '5_0'“ (4)
‘Eav elvan (x, ) = (—v), of &por Tiis &xohoubias elvan
~1, -2, -3, —4,... (3)

‘H dxorouBia TGV Spwv (Xv) =(1+ —%—)v &rroTehelTon & TGOV

R 1\2 1\8 1 \¢
U+T)U+T%U+?%U+TV ------
9 64 625
2' T, ﬁ',- 2'_53"-- (6)
v") "Axohoubia TS AMyeTon mepLwpropév, &v 1 &TOAUTOS TIRT)
tx&oTou T&Y Spwv TS elvan HIKPOTER A fon &pibuol mwos (A) 0),

fitol &k TGV
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fitot&velvan [ x, | £ A ) —A 2 xy = A, &Te & A koneiTan Ppaypog
fi ppdypa TGV &MOAUTWY TIMEY TGV Spwv Tis droAoubios.

‘Eav Utrapyn &piBuds Tis A,, ToloUTos, oTe v Exwpev A, ~x, ,
6 A, xodelTon dpioTepdg 1) mpdg T xdTw Ppaywds THs dkoAou-
Bias ( x, ), 8v®d &v Umdpyn &p1Buds Tis A,, ToloUTos, doTe va elvan
Xy £ As, 6 Ay kaheiTan 8eBidg 7 mpodg T& dvw @paypdg Tiis dko-
Aoubias.

Tly. &i&x thv (1) Exouev Lv (1, fitor 1) 1 elvon pporypds alriis

TPOS T& Guw’ porypds TaUTns elvan kod Tas &p1Buos k ) 1. Ak v

(2) Exopev 2.2V xai elven alrrn Treprioopiouévn Tpds T& &ploTepd.
| 1 41

| v

vn mpos Ta Sefid. Ak THY (5) Exouev —v - —1, T& & —1 €lve

Ppayuds TaUTns Trpds T &veo.

8") *Axodoubia Tis (x, ) AéyeTon poverévwe abEovoa A @bi-
vouoa, Eav Bik Thvtas ToUs Spous aUTHS EXWHEV Xy £ Xy4q 1)
Xy X Xyt @vTioToixws. OUTws &k TéV &veTépw dkohoubidsy ) pév (2)
elvan povotédvws atfouoa, S16T1 elven Y. 2, WD X202V

A& v (4) Exopev l(ll )‘ij?— ‘ < 1 xai elvon alrn mepreopiopé-

2v+1 1§ 8¢ (1) elvan povoTdves obivovoa, Emeadn elvan % >\741—-—l'

Iagatjpnoig. 1n. *AxohouBia Tis ( x, ), Bix v omolav 1| Bia-
Pop& (Xu+1—X, ) elvon oTaBepd A = 0, elven &piBpnTikn)  Tpdodos,
abfouoa uév, &v A )0, pbivouoa 8¢, &v elven A (0. Mx. /4 543,
543-2,..., (5+3w),... &a A=x,41—x, = 543(v+1)—(5+3v)=3.

2a. "Axohoubia Tis &piBuddY BeTikddsy ( X, ), Sk Ty drrolav Eyo-

pev TrnAikov % oradepdy = w #1, elven yewpetpixd wpdodos, al-

Sovoa uhy, &v [w] ) 1, gbivovaa 8, & [w] ( 1. Thx. f 515 ..

1 6 & 6
elvon yewu. mpdoSos @bivovoa Exovoa w = S T

N]-—-

2. IOTE MIA AKOAOYOIA APIOMQN TEINEI IIPOZ TO MHAEN

)= 10"

§ 231. «') "Eorw 7 &mépavros  dxoAoubia 1:)v

1000
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*Eqv Sobévrog oloudnmoTe dpifuol, .. 0,0000001 Buvépeba v&
elpwpev Gpov TS &xohoubias, coTe ExaoTos TRV Eropéveov Tou (&-
Treipeov els TAfiBos ) v elvan &mroATes pikpdTEpos oloudnmoTe Bo-

Btvros &piBuod .. Tou 0,0000001 = ¢, ToTE Abyouev éTi A (1‘(15’)

2 y ’ s .. a 1
Telver els 1o 0 kai cupPolifouev TOUTO OUTWS ( i'(l)‘v )—> 07 op ( o )

=0. MpdypaTt EkaoTos TV Speov peTa TOV 0,0000001, oi 0,00000001,
0, 000 000 001,... slven HIKPOTEPOS TOU € kol oUTtws Exouey OTI
1 5 1
1 1 1

—1yv—1
*Etrions 7 dxoloubia (—(—izv——)= R o g —;ﬂ

( By = 132, 3, ) Tefver els TO undév, B10m &V Y. E= 9_(1)-0. 1) &mwoAv-
Tog T EkdoTou TGV dpwv 9—~(1)1r—9%2-'-- elvon pikpoTépa TOU 9—(1}6

Ev ytver Aéyouev, 8Ti dmépavrog dxorovBia dplbudv ( x, )
—» 0 # EyeL Bprov o 0. &v Sobtvros oloudfrote &pibuol € ) 0,
(boovdnTroTe pikpol) Suvéueda v eUpoopev &Aov 1) 0 kol Gxe-
pXIOV TOIOUTOV, OTE va Exwpev [Xq.| (& [Xn+1l (e, |Xn+2l (& fiTOL
x| (& Bi&k ma&oav cdepaiay TNy TOU V X Te -

1

p") *Eow f &mépavros dxohoubiar (Xy ) =iy

M g 1 1
it fi 5 ' T

*Av 5067 € ) 0 kad BéAcopey v elvan | Xy | { €, &pkel v eUpwUEY TO V,
. ol 1 & 1 1
WOTE VA EXOOHEV |Xv1="(7+1_)2‘ { &8 (vl o v+ 1) T

kal v ) —1.

1
Ve
“Qore Sik Tipds Sxepadas 10U v ) ) o () Eyoopev | Xy | (€

Ve

xod Eropévess ) Bobeioa dxoAouBior Teiver els TO 0 7 &xe Sprov 10 0.

Y') Aéyouev 611 dmépavTog &xohouBia &plBpdv x, Teiver 1 &-
xet 8plov o dmetpov Kai onpeidovopey ToUTo pE ( Xy Y—oofj op (Xv )
—oo, &v Bobévros oloudfiroTe &piBuol M ) 0 ( doovbfiTroTe pey&Aoy )
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Suvduela v& eUpwuev &AAov dxépoaiov Hm ) 0 Tololrov, doTe Sik
v) Hu va Eyoopev x, ) M.

T.x. © dxodouBia 1, 2, 3, 4,... Teiver els T6 co. AdT1 &v Y.
M=315 687, Exouev H = 315688 kai S1& v ) 315688 elven of 315688,
315689... » 315687 fitor 1) dkohoubiax (X, )— oo §i op( Xy ) = oc

Neyopev T dxodovbia Tig &piBpdv ( x, ) Teiver § 8t Exer
Spov dplBpdv Gpropévov A, Ev 1 dkoroubia (x, — A )—s 0.

TT.x. 7y dxoAovbiax ( x, )= ivl Guav=1,23,..) telvareig Thv 1.
Ao 1) dxohoubia ( %1 -1 ) — 0. Tlp&yupam Eyxouev ( v_—i_;l__ 1 )
1 o = 1
- kal 1 (T) — 0, &pa (H- )-—) ik

v

‘H dxohoubia 5-—é—r 5%:5-- 5-21;:--- Exa Splov TO 5. Aidmi
A dxohowdia 5 - —5, 5+ —5,..,5 o —5,..., Ao gt 41 o
s EXEL Oprov TS 0.

“Opolws  dxohovdla —11, —11 s —11 2 —11 3-,... &
dpiov 16 —12. Mt fi —11—(-12), -1l —(=12), —11 > —

(-12), fitor 1 1, —21—s —;—: -;—, Exer Spov 1O 0.

3. IAIOTHTEZ TQN AKOAOYSIQN
a’) 'Eqv ) dmépavtos dxohoubia &pifpdov ( x, )— 0, TéTE 1

|xy |[— 0 kol &vmioTpdews. Tolrro Emerton & ToU opiopol, ko’ dv f
dxoovbia ( x, )— 0.

P") "Edv ) dxohouBia ( xy )—0 TéTe - (;1;)_+oo.

"EoTtw &piBuds M ) 0 (doovdrimoTe peyddos ). Aéyousv &t U-
mapyer &piBuds nm) 0 BeTikds dxépaios, doTe Sik nm Y0 v& elvan

> M. Tlpdryuar, &poU (xy ) —> 0. Umrépyer &pi1Buds nm ) 0, doTe &v

1
Xv

v ) Nm, v& Exwpev Ix"H_h!d_' &pa elvar kad Mx, | (1, A M(E{ﬁ.
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Anho®h) 51k vy nm EXOMEV ,;H y M. OUtas, # uév droroudic

1 1 1 1 : 3
(1,2. 5 -@,---)ﬁo, f 88, 4 9, 16,..9,.) —oco.

EdkéAws dmobeikwieTon kad 811, &v op(Xy ) =00, 1) (}L ) — 0.
E&v (xy ) — 0, xai (A%, ) — 0,/ &v A otafepd ToodTns. AT,
&poU |x, | { € Brx v ) 1, B elvan (Axy L= |Axy | ( [A]-€, TO B8 |A|-€ BU-
vorran vé& yivr doovdrmoTe Wikpoy, dTav yivetan TO € Goov BéAopev
pikpdv, fitor (Ax, ) — 0.
y") ’E&v ai dxoloubicn (x, ) — 0 f op(xy )=0, (x'y)—0 7
op(x'y ) =0, 8& elvea =
lov. (xy+ x'y,)—0 @ op(x, +x'v)=0.
2ov. (x, —x'v)—0 1
3ov. (x, - X'y )—0 A op(x, - x',)=0.

op(x, —x', ) =0.

lov. Aém, &v Bowpev X, + X'y = ¢, , B Exeopev TrpoQaVéds
W l=Ix+xv]glxv|+| x'y |. "E&v 5067} &p1Buos €) 0, 8 elven kad

20, Buvdpda B¢ v elpwpev dvi Eva &piBdv n; ) 0, me ) 0, doTe
vex Exouev [xy | ( 5 81& v ) na kad X'y | € = 81& v ) ne, &gol (xy)— 0
ki (x'y ) — 0. "Av TopacTabi ut n 6 ueycAUTEPOS TEW M1, Ty O&

Exwouey B1x v N TO |y |zl Xy [+]x'v | —;» + % =g, fiTot |y, |—0,

SnAadh (xy + x'y) — 0.

2ov. *Emaidy elvan [x, —x'y | =[x, + (—X'v) |<|xv [+ =’y |=
Ixy |41y |, ATor Xy — Xy | £ %y [+ Xy [ & EMETOR ST kad (x, =X’y )
—04fop (x,—x,)=0.

3ov. TTpogavéds Exopey !Xy X'y [ =[xy | - X'y |, kod &v ) 0 elvan xai
Y& 0. "Av Aoimdv Sobévros ToU €) 0 epebolv ol 11) 0, ma) 0
Towotrron, Gote vé elvan | x, [{ € Bi& v)my,xad[x’y [{ Ve Brxv)mg,
76 8¢ 1 apioTéyn TOV pEycAUTEpOY EK TGV M3, Ny 0 Eycopev S v)n

o |x, [(VE xai X'y [{VE- "Apaxai|x, |- | x| (Ve - Ve =¢
‘Erroptveos elvon |xy | - | X'y | (& fiTor Exomev (xy - X'y ) —0 4
op (xy-x'y)=0. _
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TT.x. &v Exwper T&s dxohoubias 1, 2 y 3
1 1

B b Taie
("%“ﬂ:‘zl—g)’(‘%‘i%?)l (—u-:f: 5\7)’ kaficos ked ) — 222-3_%3,...
1

,.. TElVouv elg 16 0.

ék&oTn TGV omoiwv Telvel els 16 I, ToTE n( -é-) 2
1

vav
'Aoxfiocerg

642. N& elpedf] els warwTepos @parypds Tijs dxohoubias 1, 3,9, 27,...3v
“Y1répyer Temepacuévos dp1Buds, SoTis vk elvon GudoTepos ppayuds THs dxoloubics
TauTtns xai Siorf ;

643. Al droloubBica, ol &mroion Teivouv els TO +o0, Exouv dvewTépous pparypols ;
Aari ; *H dmodovbia —1, +1, =1, +1,...., (—1)V ... Telver Tpds &pibpdv Tva ;

644. Né& eUpedd] :
a) ‘O 10os 6pos Tijs dxohoubias 5, 100, 1125,...., v2.5v ,...
3 9 27 3v

g ‘O 5 —_— —) ety ———— AERE
e o Ly Vet T -
. v+3
Y) 0 70§ » » » 2 I. it A 'Vz-l-.l”"

1 l

645. AfSeren 1) dxohouBia 1, —i—. oens g N& eUpedij &pibuds n, dote &v

9
v )1, v Exwpey ::3 {0,35. ’Emrions v& Eycopev é ¢ 0,00001.

646. Acifare 6m1, Gv (Xv )—>afjop(Xy ) = «, (Axv J—>Aa fj op(Axv ) = Ac,
&v A oTtafepd ToodTns. Aelfare b, &v (xv )—> afop (xv)=@a, (X'v) — P

A (opx'v )= p.
lov) Tére (xv +x'v )—>a+P f op (xv +X'v )= opxv +opx’y .
2ov.) Elvan (xv -x'v )—>aP f| op (xv -x'v ) = a-B= opxy -0pxX'y .

Iv) L %o (X) 2 S 9K gy (o).

28 )t el = o ol

647. Algeton ) dxohoudia 6 1 g, 6+ . N& ebpebi] &pifuds n ) 0
@oTe, &v v N\ 1, vé elvan |64 1:'_-+-_! =71 (0.0025.

+1'

648. Tevikdorepov elipete TV 1, doTe v& elvan |6+—"—-7|<s. dmou €) 0

SoovdfiroTe pikpds. Tl oupmepaivere Tepl TS uzrcxﬂ?mms, 1} émolx Acupéver Tas
Tinds Tiis drodoubias TauTns ;
649. AiBovran ai dxolouBion xy = 5+ —f}- kal yu=6 —é,_. Acifate &Ti

aran Teivouv els Tobs &piBols 5 kad 6, STav v—> 0o Kol B — oo,
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4. IIEPI OPIOY METABAHTHZ IIOZOTHTOZ

§ 232. ‘Ogwopol. ') ’E&v peToPAnTh TOCOOTNS, E0TW X, Ac-
Pé&vn BiaBoyikdds ds Tiuds ToUs Spous wds EmrepdvTou dxoloubiag
&p1Buddv =, ), Afyopev, &1 Sprov Tiis x elvea 16 0, &v (x, )—0 7
op( xy ) =0, onueicovopev 8¢ ToUto pt x— 0fjopx =0.TT.x., &v 1 x Aap-

Pévn Tdas Tipds 1, %: %. %. —L—- ..... Era1dn erm(Lu)—-a 0, Abyopev,

ém x — 0 7| opx=0.

B') Aéyouev, &1 Sprov petaPAnTiis x elvon &pibuds Tis doploy-
vos a, v 1) x AcuPdn SiaBoyikdss ds Tipds Tous dpous wds &mrepav-
Tou diohoubias &p1Budv ( x, ) kai N (xy — a)—0 f op( xy —a )=0.
Znuecovopey 8¢ Tolmo pé (x —a) — 0 f) x— a fj opx = o

*Av x—0 fj opx = 0, T61e kal kx— 0 fj op(kx) = 0, Smwou TO K
elvon &p1Buds Tis dpioutvos ( oTabepds ). Aot dtav f (x, )— 01
opx =0 xad 7 (kx, ) — 0 f op(xx) =0.

Ex ToUtou &metan &Tl, &v X — & f) OpX = Q, TO KX — KX 1)
op( xx ) = ka, &mou k TapioTavel dpiopévoy Tva ( oTabepdv ) &pib-
pév. Adm Stav x—a, 0 (x—a)—0 xka xk(x—a)—0 17
(xkx —xa ) — 0, &pa kx — kax §| op (kx ) = Ka.

Y') Aéyouev, &n1 Spiov petaPAnTiis x elvan TO &meipov (oo ),
&v 1) x AapPdn BraBoyikdds Tds Tiuds TGOV Spwv &mepdvTou GKOAOU-
Olas &piBucdy, 1) dmola Telver els TO &melpov, TO OMUEIVOUEY B¢ pe
X — 0o ) opx = co- elven Tpogavis 8m, &v x — 0 f| opx =0, B Exw-
HEY 1'6?1‘- —s 00 fi op% =00, Kai &VTIoTPOPWS, &v% —soco 1) op % =00,

0& Eywpev kad x — 0 f) opx = 0.

§. [IEPI OP10Y AGPOIEMATOZE, 'INOMENOY, ITHAIKOY, AYNAMEQZX,
METABAHTQN IIOZOTHTQN

§ 233. o) 'Eav x—a | opx=q, y— P f| opy =P, TOTE
(x+y)—(a+P) A op(x+y)=o0px+opy

MéT &v x, ¥ail yy elven o droloubicn TGV TGV ToU x kai W,
tradh ol (xy —a ) —O0kad (yy,— P )—0, ke ) ( Xy + Yy —x—P)
— 0, fyror Exopev (X + y—a—P) — 0, &pax (x+ y)— (a+P)
f) op (x+y) = opy + opx. ‘H 18iéms ol loxler 81" doaodhmoTe
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peTaPAnTaS X, Y, W,... Exovoas Spia, GAN’ &tav Td wATBos alTddv elven
memepaopévov. Aém &v Exwpey Y. TO &Bpoioua pi &reipov TAfiBos

npocﬁe*rémv%-{- % + -}%——I—..., dmou x — oo fj opx = oo, 'n.‘:—i—
— 0 fop % = 0. ‘Emropévws T &bporopa Tédv &refpcov Td TAfifos

TpoofeTéwy B& Erave pds T 0, &v Toyxuev 7 18i1dmns, Evd TO &Bpoi-
opa ToUTo (ol x a§avopévou Binvexdss ) Slvaron vk &vTikaraoTa-

87 Umd Tol = = 1.

B) "Avx—0fopx=0, y— 0 A opy =0, 8& Eycouev kai
(xy) —0 f op(xy) = opx - opy. AiéTi, ool x — 0,y — 0, & (x, )
kai () elven ol dxoAouBion Tév TIuGY ToU x kad , B Telvr éxdoTn
TouTwy &g 16 0, &pa kal (x, ¢y ) — 0, fitor xy — 0 A op (xy) =
OpX * Opy. :

*Av Exwuev x —a, Y - P, omov o, P elvan oTafepad TroodTrTES,
B elven (xy) — of ) op (xy)=opx-opy=c-p. AiéT, &poli x — a
kai y — B, &v (x, ) kad (, ) elvan al dxoroubiocn TévV TIpGY TGV X,
Y, 8& elven (xy —a ) — O kad (wy, —P ) — 0. "Apa kai | dxoroubic
[(x—a) (yy—B)]—>0A[ (X ¥y )— (o )—(Bx, ) + aB—0.

"Epapudlovres Tov kavdva mepl dplou &Bpoiouaros Exopev

op(xywy ) +op[—(opy )]+ op[—(Bxy )]+ ap=0.

"Emeidny 8¢ op (Bx, ) = Pa kal op (o, ) = ap, &meton &mi:

op (xyyy ) =aP + ap—cP=cP f| op (xy gy ) =aP =opx-opy.

‘H iB1étns almn mepl ToU yivopévou peTaPAnTdv ToooTHTWY
loxUe kal S1& mepioooTépous Trapdyovras, dAA& TrEmEpacuévous TO
TrAfBos.

Y') To &piov Tol mnAlkou BUo peTaPAnTddv ToocoTHTWY EYoU-
odv Spia, loolran ué T TrnAlkov ToU dplov TolU SicapeTéou Sik Tol
dplou ToU Bicpétou ( STav T Spiov ToUTou elvan # 0 ).
opx
i
% . Adm &v x,, y, elvar drorouBian TGV x, W &vTioTofxws, 8&

elvon 0p(x, )=, op(yy )=P xatl op(yy —B) =0, pax [y, —Bl (&= 5 [B|-
"AMS Exouev [y, | = B+ (9o —B)|  IBi-lyy Bl Ked

"Eotw T opx = o, opy = P (.;éO). O Belwpev &T1 0p s
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2 Ooras, &

o |3 1B % Bl= = 1Bl fron Iy 1> 3 Bl e 1551 Gy

&p1Buos %I elvon (Befids) @parymos Tis dxohoubias \Flv—
Zynuorilopev v Siapopav
xy @ Pxv—oMv P(xv —a)—o (yv =P)

g B Py Pwv
xad Trapornpolpey, &m O (&pBunThs) B(xy —a)—a(yy —p) elvan
dxohoubic Telvouoa els TO undév, Biom op[B(xy —a)—a(yy —B)I=
Pop(xy —x)—cop(yy —B)=0, fxaoTos B¢ Spos TN ToAAaTAao1&leTan
&vnioToiyws &mi p_uly_v = lﬁ \I—,lv- 6 - &moiov elven  pikpéTEPOV WPI-

sty = it B I
outvou &p1Buol, ™0 5 5 Apa elven  op (%‘ ﬁ)‘—' 0 xoi

Xy a  opx¥ X _ opx
P = F ooy " Py T opy’

EUxdAws SBeikwieTtal, &Tt &v X— Q fj opx = a, TO™ X¥ ) — o
3 op(x#) = ot = (opx)*.

"Eotw o) & u dxépos xai BeTikds. “Exopev xH =X-X-X. *Apa
op(x¥ )=0p(X:X-X)=0pX-OpX--OpX= (opx)¥ =at.

B') "Av & u elven &pvnikos, EoTa u=—|v, Exousv x—¥l= ill_v xad

1 1 1 it
e kW e (ﬁ) = opC@) ~ (opx)M =(opx)l = (opx)¥=ct.

X

¥')*Av 1d u elven KhaopoTikds &piBuds, v.x.u=%- BkTopEY Y =X A »
e (Onpolves & foa els THYA SUvapv) ebploxopey y* =x* kol op(y* )
<

—op(x* ) A (opy)* =(opx)* i Toli érrolou elplokopey OpY= (opx) *

X X cerady
fiTo1 op (x i‘) = (opx) » = (opx)¥ . Kord Talra opl x =Vopx. *Av
rorroy elvon opx=a, TéTe op)/x=}opx= ’C3

6. INE AIAKPINOMEN AN METABAHTH INOEZOTHE EXH OPION

§ 234. Edv of &mreipor els T ATiBos Tipcd peTaPAnTs TOTSTNTOS
Baivouv alifavopevean, pévouv B (&rd TIvOS kol &Efis) mikpdTEpO
Sobbvros Gpiduol, f weToPAnTh Ee Spiov loov ) uikpoTEPOV o0
&p1Bpot, fitor, &v x¥ ( A,  dcorovbia (xy) — & <A

21
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"Eotw 6T al Tipal THs peTaPAnTiis x Paivouv adfavduevar, &AM
uévouv uikpdrepan &piBuol Tivos A.

"Av & A TepihapBavetan, LY. peTaly TGV drepaiwv &pi1Budy 5 kod
6, ail Tipai Tol x &mwd Tivos kal £€fis Suvavton v& UmepPaivouv Tivds
& v 0,1,2,3,4,5, &A& 8& pévouv HikpOTEpan TOU 6, Emadn alTan
pévouv pikpdTEpan ToU A ( 6.

“As UmroBéowpev Aoimrdy, 811 & ueyoAUTepos &répaios, TdV dtroiov
UtmrepPaivouv ai Tipad ToU x &md Tivos kad &€, elvon & 5. Zxnuarifo-
uev ToUs &piBpols 5. 5,1. 5,2. 5,3. 5,4. 5,5. 5,6, 5,7. 5,8. 5,9. 6.

"Emaidn ol Tipad Tol x Paivouv afavépeven ked elvoa peyaAUTepan
ToU 5, 8& UmrepPaivouv &rd Tivos kad £€fis &piBuoUs Tivas &k TGV dve-
Tépw, EoTw kad TOV 5,7, &AA& &1 04 elven HikpSTEPCn .. TOU 5,8.

Zynuarifopev Twpa Tous &pibpous 5,7. 5,71. 5,72. 5,73. 5,74.
3,03. 5,16. 5,T1. 5,78. 5.19.58.

Maparnpoluey wéAv &m, &madf of Tiped ToU x Paivouv olfa-
vopevan kai elven & Tivos kad EEfis peyoUTepon ToU 5,7, 8& Urep-
Padvouv alrran &mwd Tivos kad £€fis Tivds & TV dvwTépw TEAsUTadwV
dp1Buddv, A& Bév b&vouv T 5,8 (s eidouev ).

"EoTw & peyoUrepos dpibuds &k TéV dvewtipw TeAeuTadwy, TOV
dmoiov UrmepPadvouv ai v ASyw Tipad & 5,73, kal 811 alrron O pé-
vouv pikpdTEpan ToU 5,74, :

"E€axorouBoluey ko Suotov Tpdmov kal 6& Excopev ™Y &T
al Tiwed 10U x UrepPaivour Tdv &piBudv 5,738426, dAAG Stv pB&vouv
Tov 5,738427, domis Siapéper ToU 5,738426 kot Ev &xarToppupio-
oTov. 'Edv Efaxoroubricwpey duofws Soov B€Aopev, & elpawpev &Ti
al Tipad ToU x &mwd TIvos kad &€fs mepiéyovron peTafy SUo &p1budsv,
TGV omrofwv 1 Sixpopd elvan Ton pt plav Sexadixiv povéSa Tfis TEAEU-
Taios Sexadikfis Tafews, THY dmolav Tepiéyouv of Ev Adyw dpiBuol.

"Av TO pikpdTEpoV T&V &p1Buddy, ToUTwY TapacTowiey i Q,
al Tiwad To¥ x ( &mwd Tivos kal Efis) Bropépouv &roAUTws &md TOHV o
kaTa TroodTnTa Sgov BéAouev pikphy, E&v éEoxoroubfiowpey Soov
Behopev i TOV Trpoodiopiopdy TrepIoToTEpwY BeKaBIKGV yneiwv Tol
a. ‘Emopéves elven Spiov ol x=a, Td Smoiov elvan HikpSTEPOY TOU A
7l 176 oAU ifgov pt A.

To Teheutaiov ToUro 8& oupBadvy, v al Tipal ToU x &md Tivos
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xai EEfis Srapépouv EMTOAUTLS ToU A xkerrd ToodTtnTa Sdoov Béhousv
uixpdy, doTe B Exwpev &v yéve,, dT1 Spiov ToU x LA.

‘Opolws yiveran ) &méddeafis, &v &vri &V dacepatwv 5 kal 6 Uro-
Btowpey T & A mepAapPavetan petay BUo Biadoykddv dxepaiwy
.. TV p xai p+-1 (&ve & p Blvaren va elven BeTikds 7| &pvnTIKOS
A4 0).

Ko’ &véhoyov Tpémov &moBekvUeTal &n, tv ol &meapor &g
mAfBos Tipod peTaPAnTiS TrooérnTos Padvouv EarToUpevar, SAAK
utvouv ( &rd Tivos ko E6TS ) peycUTepan Bobévros épiBuol B, fiTo
&v xy 3 B, TOTE f dacohovbia (xv) —PxB.

Adm, &v oy, al Twal TeU X Paivouv EAaTTOUpEVCH kol elvan
révroTe peyaAuTepen Tou B (&wd Tivos ko £Efis ), TOTE ol Tpad ToU
—x 8& Paivouv afavopevan kai & pévouv pikpdTepon ToU —B. "A-
pa 0& Exwuev op(—x ) & —B xai opx » B.

'Aoxfioerg

650. Né sUpeBolv T& Spiax v Efis peraPAnTdy TroooTATWY !

a’) 1—% ;5;, &v x — 1. ) 1+ T-:—, &v x — 2,

y') 3x34638, PRt Sl ’;’jr’; & x—>—2.

651. ‘Opolws Tdv EEfs :

a’) (x-:&’_%_‘ &Gvx —» 0. B 3-)#—55. & X —>®.
Y') ax?4-px +vy, &v X —» 00. 5') —a?xb+px+y, & X —> 0.
£) 2x‘;+-.3x*' & x — 0. ot) 5x=;5x & X —> 0.

652. N& eipedij 1o Spiov Toaxi_s.&v.xﬁs ut s o) x5, BIxX)3

2
653. Né& supedij To Sprov Tiis peraPAnTiis 3x2-5, &v x—3, Tfi v + 4y,
&v y—> 2 xal Tiis 20t—4e—5, &v w— 0. *Ex Tév eUpedévrwv Spleov vé elpedfi TO
gpov (3x1 -5+ % iy + 200 4o-5).)
654. N& eUped TO dptov(-i— * % +42), o x>, y—2 kel =3

2
655. Tlofov T &piov TS mpaa-rd:oa‘ms 31—2—:'%{——4—“‘—. &v X_5—5w>0

xod @ —» —3.
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656. "Av x—»3, moiov 8& elvan To oplov Tou
«) x*-5x+6  (x-3)(x-2) 8 x34x—1
FeaFlamw e g R x24x+3'

7. IEPI ZYNEXEIAE TQN EZYNAPTHIEQN

§ 235. “Opiopol. "Av « kad P TopioTévouy Blo Tpary BTl
KoUs &piBuols (UromBepévou ToU a { B ), KaAoUkev KAeloTOY BidoTn-
Ha &md o Eaos B, Td oUvodov TV ( TPy HaTIKGY ) &piBuddv TéV Trepie-
Xouévewv peTaly TV o kad B, eis ToUs dmolous mepiAapPdvovtar kai
ol o, B xai onuecovopey p¢ o+ f (o, B ). “Orav HETOPANTY TIS X
Aaupévn méoas Tds Tipds ToU SiaoTruaTos ToUTOU, OTUEICIVOpEY
Tolrro 6 &Efis : oL X p.

"Av Tds Tipds . Tiis HETaPANTHs x Tds dvnroloas els &v Sidomua
TapIoTAVWUEY pé onueia wmds elBelas ( Té&v &p1Bpédv | ToU &Eovos
TOV X ), TO KAeoTOV BidoTnHa & £ X £ P TaploTAVETON UTTO TOU
TufpaTos AB, &meu 1o A TraploTéuel ToV o, T B Tov B, &viikouv B¢
els TO AB ke T éxpax anrrod.

KaAoUuev meproyhv Tig Tipfig x; ToU onpeiou M, (x1) (&vmioTol-
XoUvTos els THY Tiufv x=x, ) ue pfikos 2¢, T4 SidoTnpa x,—€ (X, (x;+¢.

ZuvdpTnols Tis w=9( x ) Myetar dpiopévn v ') ik Tiva TIUAY
ToU X, Y. TV X=2, &v f) T THs ouvapThoews elvéa Gplopévn
Si& x=2, SnAadh) &v elvoa dpiopévn A T ( 2), B") eis Thv eproxfv
8¢ mwva ToU x, &v elvan dpiopévn & &kdoTny T T Trepioyfis
TaUTns. .

"Eotw ouvdpTnois Tis Tiis &vefapTiiTou HeTaPANTHS X, fi w=¢( x )
dpiopévn eis Tva TEpIoX Y THis Tiufls X=X, “Av Xo+ ( Xy ) TapioTéw
Sxohovbiav &piBuddv s meploxfis ToU X, Siapdpwv TolU x, kai 7
[ X+ (xv ) ]—=%, o 8 Tinad @[xe4(x, ) Jrefvouv es &v xad 16 arrd
Spiov, .. TO A, oladrimoTe kad &v elvan 1} dxorouvbia ( x, ), TOTE Aé-
Youev 8Ti @(x )—A f| opp( x )=A Stav x—x, 7 OpX=xX,.

"Eotw .. 1| ouvdptnols W = x%. *Av UmoBlowusy ST x=3,
Exouev ( 3 )= 3.

"Av Btowpev x=3+ (g ), dmou (&, ) ToapioTéver plav dxoAoubiay
&p1Budy Telvouoav els T 0, fiTot op( &, )=0, B Exwpey 9[3+(& ) =
B+(s) P
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“Ortav 10 (& )—0 A op(e )=0, téTe 16 [3+(&y )]=>3, fiTo1
op[3+ (&) 1=3, 1 [3+ (& )PP—3* fitor op[3+( &y Yi=3%, Egro-
péveos Exopey, &T1 10 o 3+ (& ) J=[3+ (& )I? Teiver eis 16 3% Snhadi

ope[ 3+ (& ) I=9(3 )=3"

*Emre1dd, oupPaiver ToUro Six Ty ouvdpTnow ¢( x )=x* kol ik
Thy TRy x=3, Aéyopev ém @( x )=x* elvan ouveyhs, dTav £=3
‘Oupoiws Sekvieral, 611 ) @ x )=x2 elven ovvexns kai 51" olavbfiTroTE
&AATV TNV TOU X.

"Ev yével ouveyhs AéyeTan ouvdpTnois Tis Y = ¢(x ) Bk Tva
TIufY THS X = X,, Gv-elvda wplopévn els TEplOXV TS X, ‘Kol &v
&1’ éxdony dxolouBiav ( x, ) Teivouoav TPOs THY TIMAY X, Stav
v—>00, f &vrioToixos dmolouBia TGOV TIWGY THS TUVXPTTOEWS
o( xy ) Teiver wpds THY TRV 9(x,) TolTo tkppaleTon kai s EEfis:

Néyopsv &m | y=9( x ) elvan ouvexns Bi& x=x,, &v BobévTos
oloudfmroTe &piBuol € ) 0 ( doovdrmoTe wikpol ) Exwpev &Ti:

o [ 9 s te)-9(x) ] = 0 dra ope = 0,7 {PPCTE) 790

“Eotw T.X. | ouvdpTnols y=3x2 Othopev v iBwpev, &v oUTn
elvan ouvexhs Si x=1. “Exouev @( 1 )=3.1°. Otrouev x=1+¢, OTE
o 1+¢ )=3(1+ey xai @ I+e —g(1)=3(1+e)p—312=3(1*+2e+e)
—3.12=3.2.¢+4 3¢

“Orav e—0 A ope=0, Té1e T& ¢( 1+&)—9(l) dnAadh 70 igov
oot 3-2e+ 3¢ Exer Spiov 1O 0 (kord TOV KavOV Trepl Spiov  &-
Bpoionaros ), Aror op[ @ 1+€ )— (1) 1=0 fi op 9(1+e)=¢(1), &
Tav ope=0.

‘Emropéveos ) @( x )=3x? elvan ouvexhs B x=1.

* Aouvexhg Aéyetan ouvdpTnois Tis W = @(x) Bix X=X, étav,
kai &v elvon dopiopévn el meploxnv THS TIufis X, Otv elvan ouvexhs
B1& THY TIUNV TAUTN V.

EvidAws &robeikvieTon &1

lov. “Orav 1 ¢( x ) &n oTabepdv Ty, mx. 5, elvan ouvexns
S1& TTRoaV TNV TOU X.

20v. "Av SUo ouvapThoels 9x(x) Ko @y(x) elven ouvexeis dik plav
Tipf) ToU x, elvan ouveyhs kal 1 P:1(x)+Lgp(x) Br&x ThHY oUTHY TI-
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phv, xaBos kad ) @3(%)-@p(x) kad ) @1(x):@y(x), STav i) @y(x) elvan
Si&gopos ToU 0 Sid THY TIpRv TodTnY TOU X.

ZuvdpTnols Tis popefis w=x, x?, x3,...elven ourexns Bid maoav
TNV TOU X.

NMaoa ouvdpTnols Tiis popofis ax*, dmou T6 a elven oTafepd
ToodTns, TO 8¢ u dxépaios kai BeTikds, elven ouvexns Sid m&oav Tiunv
ToU x. T&ox B¢ ouvdptnois &Bpoioua Spwv THs Hopefis axt elvan
ouvexns Bid w&oav Tipfy ToU x. TLy. f) 3x2—5x+6.

Maoa pnth ouvdptnots, fiTor T mnAikov 8o dxepaicov To-
Avevipwy @5 Tpds X, elvon ouvexhs ouvdpTtnols Sid TEOGV TipHv
ToU X, Si&k v dmoiav & TrapovouaoThs elvan Sidgopos Tol 0.
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KE®AAAION X
A’. IIEPI IIAPATQI'QN *

1. OPIEMOZX THE IIAPATQI'OY EYNAPTHIEQZ MIAZ METABAHTHZ

§ 236. "EoTtw TuxoUox ouvdpTnols ToU X f| y=o0(x) ovvexns
gls TO copiopévov BidoTnua (o, B) kai fimis Bid Tva Tiufv TOoU X,
THY X,, Trepiexopévny dv TG SiaoThuaT ToUTE AcuPéver Ty Gpiopé-
ynv TIuRY W, ToU g fiTol elvar y,=0(xX,)- *E&v elg THw TV X, B
owuev avfnaty Tva g, fi &vrioTorxos T ToU y B A&Pn adénoiv
Tva 1, Aol 8& elvan Wo+n=0( Xote) ka gropéves :
N=0(xX+€)—0(x)-

"Emraidt, ) ouvdpmnots y=a(x) Umetédn ouvexns &v 16 BiaoTi-
o (o, B) Emetan, 8m &1 op =0 6 elvan kai opn=0.

’Edv & Adyos —2 = M) Exn Splov dpiopévoy, &-
Tav f| wdv Tiph X=X, uévy otodepd, A B¢ aUnos € Telvr Tpds TO

undév, TO Spiov ToUTo KodeiTon mapdywyeg TS OUVaPTHOECS
y=0(x) Bid x=x, kai onueoUTa oUrw: ' i o'(x). "Hror:
Hapdywyog pidg ouvapthoens Y=a( x) Sk Tiva TRy Tob

x xaAeitat T Splov, mpdg To dmolov Telver 6 Adyog Tijc abEfjoews
tiig ouvaptioewg mpdg Thv &vriaToryov abEnowv tig &veEapti-
Tou petaPAntig, drav § adfneig adrijg Telvy mpdg TO pndév.

*Eav # ouvdpTtnols w=o(x) &f) mapdywyov Bix maoav TIPHY
ToU x, TéTe onueoUuev aUThy ot : ¢’ A o'(x).

§ 237. Kot Tov opiopdv TS TPy Yo CUVapTNOEWS WIaS
peTaPAnThs x, Sid v& elpwpev THY Tapd&ywyov oUTis, Sidouev
TrpédTov els TO x plav abfnow, ™V &molav kal TapioTéduEy B& ToU

*Ta &md Tiis § 236 xai s EMigonoav &k Tou Umd ToU k. Aewv. 'ASa
woToUAou UopAnBévros PipAiou Tiis "Alytppas.
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oupPérou Ax ai- Utrodoyilopev Thy &vrioToixov alfnoiv Tis ouv-
apTNoEws, THv oTroiav 'rraplo-rwusv S Tou Ay xai xorémv eUpioko-

HeV TO Opiov TolU loyou —, 6Tav opAx=0. Ala V& EXWHEY TTap&ywyoV
Tpémel 81° opAx = 0 v& elvcxl kai opAy= 0- &16m tav opAy = a0,

TOTE op 2—1—’:00 "Hor:

“Iva pia ouvdpmoig Exp mapdywyov, mpémer v& elvar ouve-
MG, Xwpls Spws xal & pog adrdg va elvar Emapxic.

Ao & 1ol opAx=0 xai opAy=0 8tv meton, T dverykadews
Umdpyer kad TO op & Aq‘

Hapadetypara : lov. "Eotw 1‘] ouvd:p'rncns y=2x. Téte Ay=
X+ Ax—x=Ax, Emwopévws \p~op =¥ *op A =1, "Qoe:

‘H napdywyog 100 x elvar i) povag.
2ov. "EoTw ) ouvdpTtnols w=5x2. ’Eav &g 1O x Swowuev THY
alfnow_Ax, 0& Eywpev
Ay=5(x+Ax)*-5x2=5 x*+10xAx+4-5(Ax)*—5x2=10xAx+5(Ax)?

AW 10x.Ax+5(Ax)?
Ax A—x—-—— —IOX+SAX.

"Otaw 8 opAx=0, Téte 0p ¥ =10x# y'= 10x.

Kai

Ko Suolov Tpédmrov eupioxousv én ) mapdywyos Tiis ouvap-
Thoews y=ax’ elvan y'=50x* xai yevnr.ws TS y=ax* (u BeTikds
kal xepanos ) 1) mapdywyos elval W' = cep.xt—l,

3ov. "EoTtw 1) ouvdpTnos L!)=V; ©& elvan l{)—{—A&P_“VX—f— Ax,

kot Ay =|xtBx—Yx kai f¥— SxEBVx 4 (6 g5
_A_\pﬂ V=T Ax—Yx] [Vx+ Ax+ V_] A
Ax Ax(Y x+B8x +Vx )

Ay _ Ax - 1

Ax - Ax[Vx+ Ax+Vx] T VxF Bxt+Vx
1 i 1

Vx +¥Vx 2¥x 2¥x

4ov. "EoTw &mi 1, ouvdpTnots y elvan otodepd. TéTe 1 aliénots

kol émopéveos S opAx=0,

8& elvan op ﬁx =

“Qore: (Jx ) = -
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Ay elvon pnBév, ouveTrédg %’: —0 kai éTopévas op ﬁ—:’ = @'=0. "Hyon:
‘H napdywyos otabepds elvat undév.
2. TEQMETPIKH THMAZIA THE INAPATQI'OY

§ 238. "Eotw 1| ouvépTnOIS y=ox+p. Tvewpilopev, &m aln
TrapioT& efeiav Téuvouoav Tov &fova Tév y eis TO onueiov (0,p)
kai TapdAAnAov Trpos THv S TS y
&pyxfis Biepyopévnv eUbeiav y = ax,
fiTis opiletan Umd ToU onueiov y
0(0,0) xai ToU onueiov M (1,x) 70.8)

(ox. 21). ’E&v kAnfi} w 1 yowvic, /( M.a)

v émolav oxnuaTifa fi eveia X7 a| X
ueta ToU BeTikoU &fovos Ox, 6a
Ewpev epw=a. TO o AéyeTan Kai y
guvtedeoti)g xatevBivoews TS
euBeias y = ax+P.

“Eotw fidn TuxoUoa ouvdpTnols y=a(x) ouvexhs Exovoa Trapd-
ywyov Bi&x THY Ty ¢=X,. "EoTw 88 MM’ kopmrUAn els dpBoywvious
&Eovas, THv émroiav TreploTq i Sobelca ouvapTnols y=0(x) (o%.22).
Eis Thv Ty X=X, THS
peTaPANTHS &vTioTOIXEL 1)
TIU) Yy, TS OUVAPTHOEGS,
&mrédTe 1O onueiov M (X0, Wo)
B8& elvon onueiov THS Ka-
ptrUAns. "Eav els 1o x S~
owpev plav atfnowv Ax,
#) ouvdpTnots BaAGRN piav
, avfnotv Ay xai TO ‘on-
v % peiov M’ (xo+Ax,y,1+AYy)

X 22. : % o
O& elvar onpeiov TS K-
uUAns. ‘H Eflowors Tis edfelas Tiis Siepyopévns ik TGV onueiwov
M kad M’ 8& elvon THs popefis w=ax+p EmoAnBevoptvn Umd TRV
WVTETGYuéVCOV.TcT:v onuelwov M ko M’, doTe 8& Exwuev ot Ay=
a(x,+Ax)+P kal yo—=ax,+P: &poupolvres 8¢ Tas E§i0woEs Kok

sx. 21. .
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5 - L o 5 ;
HEAT Exopev Ay = a Ax F_\% =a, fiTol & ouvTeAeoTh)s KaTeuBUv-

oews Ths elBeias MM’ elven & Réyogﬁ%(" JANG Stav ophx =0, émaidh
) ouvdpTnais elvon ouveyrs, B elvan kad opAy=0. Kai émeidn Urre-
Téhn, Om Exel mapdywyov, B& efvoa op ﬁ:’ =y', 10 8¢ onueiov M’
Teivel v& ouptréoT) Weta ToU M, dméTe 1) yopdh MM’ 8 £xn s &-
pikiv Béov THY EpamrToptvny MT Tfs kapmUAns es TO onueiov

M (x,, y,) kai Tfis d1rolas 6 ouvTeAeo TN KaTeuBUvoews elvar 16 op EA%J
!

SnAadh 1) Tn Ts Tapaydyou THs cuvapThcEws Sk x—x,. “Apa :

"Otav pia cuvdpmoig Y=a( x) Sk Tiphv x= x, €xn Tapdyw-
YoV, ) Tl Tig mapaydyou Sk x= x, igobral pué Tov GUVTEAETTTV
xatevBiveews Tig Epantopnéng THg XapmoAng, THY émoiav )|
OUVAPTNOIG TAPLOTH, €l TO onpeioy avTig, Td €xov TeTuNEévnY X,.

"Emreidny & ouvredeoThs kaTeuBivoecs wids eUfeias icoUton kol pé
™Y epw, Evfx w 1) ywvia, THv émoiav oxnuarTila f edbeia et ToU
&fovos x'x, EmeTon ST1:

"Edv ) mapdywyog widg ouvapmicews Sid Tiva Tiphv  Tou
x= X, elvar undév' ¥ épantopévy Tig xapmbAng eic o ornueiov,
o Exov TETUNUEVY X, elval mapdAAnAog mpog TOv dEova X' x.

3. [IAPATQI'OE EYNAPTHEEQE AAAHE ZYNAPTHZIEQZ

§ 239. "Eorw 1) ouvdpTnols y=¢(w), &mou y ouvexhs ouv-
&pTnois Tiis w kai w=o(x) &rions ouvexns cuvdpTnots ToU x, dTdTE
kai y 0& elvar ouvexfis ouvdptnols ToU x kai Adyetau oUVapTNOolS
ouvapTioews. 'Eav fidn Unobéowpey, 611 | ouvdptnols yw—o(w)
Exel Tapdywyov s Tpos w THY @'(w) kad 1) w=0(x) éxe Tapd-
ywyov s mpds x TV o'(x), eUpiokopev THY Tapdywyov ToU
s Tpos x s EEfis :

Edv eis 10 x Boff) f) alfnois Ax, ToTE 1) W'(x) O& elvan TO &-
P(w+Aw)—p(w)
Ax

"ANG Tpds Ty abfnov Ax &vmioToixel abfnols Aw THs w,
fiTor elvor Aw=o(x+Ax)—o(x) kai Emopéves

plov ToU Adyou , O1av opAx=0.
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p(w+Aw)—9(w)  o(wt+lw)—g(w) o(x+ Ax)—o(x)
Ax i Ax ) Aw o

¢+ Aw)—e(w) o(x+Ax)—o(x)
Tk Aw . Ax !

&A& &tav opAx=0 elvan kai opAw=0 kai opAy=0, xaBéTi ai ouv-
apThoels y, w UmeTédnoav ouvexels kai éTi Exouot TTapaywyov.
o(w+ Aw)—p(w) o(x+ Ax)—o(x) -

*ANAG elvan op A =¢'(w), op e
o'(x)=w's xai op W“D =y’ (x) OBev v (x)=9¢" (w) w'x:

T.y. N& elpeBi) f mopdywycs; TS y=(3x>-5)%. OttovTes
3x2-5=w & Exwpey Yy=wb, ATOl CUVEPTNOIV CUVEPTIOEWS omoTE
¢ = 6ws.w’y i ¢=6(3x>-5)*.6x f| y' = 36x(3x*—5)°.

4. TIAPATQT'OZ AGPOIZMATOE IZYNAPTHEEQN TOY X

§ 240. ’Eortw ) oUvGPTNOIS Y=+ W1V (1) évba ¢, w, v ou-
vexels ouvapThoels ToU X Exouoan &vTioToiyws Tapaywyous Tas
9, w, V', kai Tfig bmoias {nToUuev THY Trapdywyov y'. 'Eav 7 ove-
EapTnTos WETAPANTR X AdPn &Wo TIves Tipfg avUTis piav aUfnoiv
Ax, ai ouvapTnoes @, w, U 8& AdPwov &vrioToiyws aufnoes Ag,
Aw, Av. ’Emeidn ai ouvapTioes ¢, w, v UmeTéBnoav ouvexeis Exou-
oo mapdywyov, B& evar 8’ opAx=0 kai opAe=0, opAw=0,
opAu=0. "Eav idn kahécwpev Ay THv &vTigTorXov aUfnoiv Tfis ouv-
apThoews y, B8a Exwpey w+Ay= (o+A¢)+ (w4 Aw)-+ (v+Av)
(2). *Eav 8¢ &poupéowpev &updTepa Ta péAn s (1) & Ty (2), 8a
Exwuev Ay=0¢+Aw+Av (3). "Ex TaiTns EmeTan, ST oplAy =oplg+-
opAw+ophu (4). Kai émeidh &1° opAx =0 elven kai oplAp=0,0pAw=0,
opAu=0, 8& elvan kai opAy=0 f1o1 /) CUVEPTNOIS Y=+ w+V elvan
xai aUTh ouvexhs ouvapTnols ToU Xx. AlcipolvTes GueOTEpa TG WEAT)

Ay

Tiis (4) Bi1& Ax Exouev = = g + g—(-: + 2—: kai 81’ opAx = 0 elvan :

A A A BN ' . v
opA—\‘;:opB{—k opA—:’—}— opz& Ay =9 +w 4. Qote:
‘H napdywyog Tob d6poiopatos moAAdv ouvapTicewy Tob X,
éyovadv mapaywyous, icobral pé To dbpolopa TV TApAYWYWY
TV CUVAPTTEWY.
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5. IIAPATQI'OEZ I'INOMENOY EIYNAPTHIEQN TOY X

§ 281. "Eorw # ouvdptnols y=w-g, fBa w kai o ouvexeis
ouvapTioels ToU x Eouoar mapdywyov. *Epyalduevar dx TpoT-
Youkéves Exopev W+ Ap=(p+Ag)(w+Aw) xai y = PwW, OUVETTES

Ay=who+ pAw+AphAw, L)
Sicupolivres 8¢ dpgdTepar T& pédn Tiis (1) Six Ax Exopev :
A A N
ﬁ:w%z—% qal,_‘—‘;—o—l-g. Aw Kai  ETopévas
A A Adt A
opr=co-opA—z+q;-opﬁ’%-opd—l’.opAm. (2)

"Edv 8¢ opAx=0, & Umodéorws 6% elvan op 42 = ¢, 0p 52 — '

kai opAw=0 kai fy (2) yiveton y'=we'+w'p. *Edv elven Y=w.p.u
xai Bewpriowpey TO w-@ o5 Eva Tapdyovra, 84 Exwuev kaTd TO
mponyoUpevor Y =(wlu'+u(we) fi Y =weu' + wup' + vgw'.
“Qoe :

‘H napdywyog Tod yivopévou moAAdy CUVAPTACEWY THG
abrijg peraPintiic x, éyovadv mapaydyous, loobral we To &-
Bpolopa TV yivopévwy Tig mapaydyou €xdotng TovTtwy éni T
yiwépevov Tév dAAwv cuvapthoewy.

6. IIAPATQI'OE I'INOMENOY EITAGEPAX EINI IYNAPTHZIN TOY X

§ 242. "Eorw 1) ouvdpmols y=aw (a oTofepd). O& Exwpev
Y'=aw'twa', dA& a’ =0 &pa y' = aw’. *Hror :

‘H mapdywyos Tod yivopévou orabepic éni cLVAaPTNOLY Tob
% loolrai pé o yivépevov tijg otabepds énl Thv Tapdywyov THg
ouvapThoews.

"Eotw y=w", &vla w ouvexhs ouvdpTnois ToU x Kai v dmépaios
kai BeTikds. Emeidn) y=w.w.w...0, 8& elvon kard T TPOT)YOUMEVX
Y= 04wVl 4w w'! (v rpoodeTéol) 7 Y =vw' 1w’
*Hron : B B i

‘H mapdywyog duvdpews pidg ovvapmioews tod x loobral
pe Tov éxbétny Ti) Suvdpews éml TV xatd povada puxpotépay
SVvapiy g ouvaptTicews Tod x xal éml TV mapdywyov TG
Baoews. :
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‘Eqv /) Baois elvan 6. x, TéTE ) oxéolrs drAomoieitan: ol v
Y =x", ToTe @' = pxt—1, ¢maidh) x' = 1.

ITagadeiypata : lov. “Eotw 1) ouvdpTnois yw=>5x* f mapdywyos
glvan ' = 5.(x3)'=5.3x2=15x2.
2ov. "Eotw y = (5x%+2)% f) mapdywyos elven
W= 3(5x24-2)% (5x2+2)'=3(5x2+2)?10x=30x (5x24-2)?
3ov. "Eotw y = (3x3-2x24-3x—6)* 1| Tapdywyos elven
y'= 3(3x3-2x+3x—6)* (9x2—4x+3).
4ov. "Eotw y = (3x*4-2)(5x+1) | map&ywyos elven
v'= (3x*+2)(5x+1)'+ 5x+1)(3x2+2)" §
v = (3x2+2)5+ (5x+1)6x f
y'= 15x2+104-30x2+ 6x 7| @'=45x246x+10.

7. IIAPATQTOZ ITHAIKOY AYO EYNAPTHZEQN TOY X

§ 243. "Eotw 7 ouvdpTtnois y= E:, Evfa w kai @ ouvexeis ouv-

apThoels ToU x Exovoan Traparydyous Tas w’ kad @', "Eawv els 1O x Sco-
owuev TV ablénoww Ax ol ouvapTiioss w, ¢, W AauPdvouv &vTtioToi-

Xws aufhoes Aw, A, Ay, evon 8¢ w4+ Ay= % Ex ToTns
i @ ; w+ Aw O pAw—wle
Kai T = — TrpokuUTTTEl Ay = s = )
bR ¥ e+A49 3 | YT Gidee
Aw Ag
o Ay L ax % BAx i ] \ 3e .
ofev . T gav & opAx=0, 6 elvan £§ Wrrobé-

oEws op 2—:: =w', op %?; =¢', xai op(e+A@)=9¢+oplAp=9, dmdTe

p-0p Aw w-0p Ag
. Ay TP RX L L m DT A P 9w —we’ " .
8a elvon op e S ey ol R e Hrot :

‘H mapdywyog mmAixov 8o cuveydmv ouvapticewv Tob x,
éxovodmv mapaywyoug, elvar xAdopa, ToO omoiov Exer dpibun-
THhv To ywépevov Tol mapovopaostol émi THV Tmapdywyov Tob
dp1BunTol, HAattwpévov xatd To yivépevov tol &piBunTod éni
™V mapdywyov Tod TAPOVORAGTOD, TApOVORASTNV 8¢ TO Te-
Tpdywvov Tol TAPOVORATTOD.
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lMagdderypa. N& ebpebfi 7) Topdywyos THs ocuvapThoews

25 +3 5x—1 2 5x+3 2-5x+43) (5x—1 A
= ij & elvan ‘P Coclly bt ()Sxf}l()z il
v (5x—1)(2x—5)—(x2—-5x+-3)-5 _ 5x2—2x—10
v = Gx1)? = TGxl)

8. IIAPATQI'OZ TETPATQNIKHE PIZHEI ZIYNAPTHIEQEI TOY X

§ 244. "Eotw f ouvdptnors y=)w, Eva w ouvdpTnois TIs TOU

x, Exouoa Tapdywyov THv w'. 'Eav &l 1O x Swowpev THV alfnoiv

Ax, ai ouvapTtioes y kai @ AapPdvouoty dvTioToixws aufnoels Ay

kai Aw, ai otroicn Teivouat Trpos T6 undév, étav 1) Ax Teivny Tpds TG

pndév. Ex T@v icothTteov y+Ay=)w+Aw ka y=)w mwpoximTe
én Ay =jo+hAw o A

Ay — Votrdoto][Votrbwtlw] Aw

fols73
Vofhot)w Vﬁ‘ FhAo+Vw
L] o e
&':—Ax — kai QPA_W __——_P Ax '; e,
Ax  Vothot+lw Ax Op[Vw-.-Aw-}-Vw] 2w

Znusiwa. Touto loyUer S1& Tés Tipds Tou X, ol éwolcn Sev wndevifouv Ty
ouvdpTnNow W.

"Apa :
‘H mapaywyos vetpaywvixijs pilng ouvaptigews Tivog Tod
x, éyolong mapdywyov, icobrtal wé THV mapaywyov Tob VToppi-
Lou S ol SumAaoiov THg pilng.
Tl.x. N& eipebf) 1) rapdywyos Tis y= Vx9—4x+ 1. ©& elvan
. (e—dx+1) 2x—4

= oaxtl — Hoaxrl

"Aoxnauig
657. Na eUpeBolv al TTapdywyol T&v k&Twd ouvapTroewy :
o) w=0x*-2x+5) + 3x2—8x—1). PB) y= (Ox*+42x2-3x+1)—(2x2—4x+6),
Y") y=(ax+Px+y)+ (ax?—Px)+ (ax*+y)+ («*—Py),
§) = (x=3)(x+4), ¢) y=(x2+3)(@x2-3x+1),07) y=(2x—1) @x+1)(4x-2),

iy 10 . X : YR e ]
D= @G-, 1) y= 7. O v= 2 1) Y= o=
x(x—3)

1a’) y= Bx1y 1B) y=Vx23x-5, 1y )y=3x—4lx, 18") y=2x2—343)x22x.
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9. DAPATQIOI AIA®OPQN TAZEQN

§ 245. "Eotw 1) ouvdptnols y=2x% 1| mapdywyos Tns elvan
¢'=10x* 'AAA& TraparmpoUpev, 8T ) Trapdywyos oUTn elvon véx
ouvdpTnols ToU X Eyovoa kai aUTh) Trapdywyov, fiTis AéyeTan dev-
tépa mapdywyog Tis &pyikijs ouvapToews kai onueloUTan W', fiTol
' =(10x*)'=40x3. AAA& kad ) Tapéywyos alrn Exel Tapdrywyov,
fiTis kaAeitan TplTn mapdywyog Tiis &pyIkiis ouvapTNoEws Kai om-
peroUran '’ ko.x. Kai yewikds, é&v pia ouvaptnols yw=o(x) &xn
Tap&ywyov ¢’ Sid wdoav Tiunv ToU x év Tivi Siaomuam (o, P), €l-
vau 8¢ ) Tapdywyos aUTn ouvdpTnols ToU X, £lvan Suvartdv kad ol
v& Exn Tapdywyov koovpévny Seutépav mapdrywyov Tiis Sobeiong
kai onueioUran @', ‘Opoics Suvdueba va Exwuev kal TpiTny, TeTdpTnV
K.0.K. Trapd&ywyov Ti|s &pyIKfls ouvapTioews.

"Aoxnouig

658. Na elpeBoiv i mpayTn™

) Beutépa Tapdywyos TV k&Twl guvapTn-
gewv: a’) y= 5x3-3x242x-—6, B)

= 5x4—Tx34+3x—6, y') y= (2x-3)%, )
X243

8) v =)1-=x, ) y= <53 ot’) y= |3x2+45.
10. ITIAPATQIOI KYKAIKQN ZYNAPTHEEQN

§ 246. Al ouvapTiioels Y="uxX, Y=O0UVX, Y=€E@X, Y =0QX,
Y=TEYX, Y=0TEUX KaAoUvTal xuxAixal ouvaptioers. ‘H peTaPAnm
x elvai 1O dAyePpixodv els dxTtivia pétpov ToU TSEoUL.

Zuvéyela xuxAwdv ocuvapmicewv. 'Ex Tis TprywvopeTpias
yvwpilopev Tt 1d nu x velver mpdg Td pndév, drav td TéEov x
velvy elg To pnbév.

1. Zwéyeia ovvagrijocws tod rfuitdvov. 'Eav els olnow e ToU
x &vmioroixl) alfnois n ToU nux, 8& elven

n = nu(x+e)—nux = 2nu - owv (x+ %)
"Emeidn) 8¢ elvon |ouv (x+ ;) |z 1 xad r‘]p%“reivst els TO undev

peTd ToU g, &meron dm &1° ope=0, B& elven kal opn=0- &pa 1| ouvap-
mois y = nux elvon ouvexrs.
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Il. Zuvéyeia ouvapTroews ToU ouvnuitovou. 'Edqv els alfnoiv
Tou x &uavToki] abfnoic n ToU ouvx, B& elven

n=ouv(x-+E€)—ouvx = —2nu % nu (x+ 2_5)

’Emraibn) 8¢ elvea |nu (x—i— %) |« 1 kai ﬁu% Telvel peTd ToU &
els TO undév, Emeron &1 &1’ ope=0, B& elvan kai opn=0- &pa 7 cuv-
apTnois W = ouvx elvon guvexns.

III. Zwéyera tov dAwv xvxlixdy ovvaptijoewy. ’Emeadd
EPX = ;‘U—":; fiTor 1) epx elvan TrnAfkov 8lo ouvey @Gy cuvapTioewy, EreTal
&1 8 elvon ouveyrs 81° SAas Tas Tipds ToU x &kTds Ekeiveov, al dmoiau
undevilouv Tov TapovouaoTiv. To alrd oupPaiver kad Sid s &AAas
oUVapTNOEIS.

l. OPION TOY —~ OTAN OPX = 0.
nux

§ 247. lov. "Eotw, 611 TO TS0V (A-Rd)=x Tefvel eig TO undév éx
TIMGV BeTikédv. Elven nux= (TTM) xkai epx—=(AT).

a Qs &k 7ol oynuoros eaiveTan

. Tpry. (OAM) ( &u. xux. Top (OAM)

(& Tory. (OAT) # % (OA) nux

1 1 3
(5 (OA)x (5 (OA)epx @i nux(x
A 5 74 (epx, xai tmadh nux ) 0, Emeten &m
1 (i { L AMNN STav opx= 0, &-
nux ‘ ouvx
Teldn 1 ouvdptnols ouvx elven ou-
vexns kad ouvl =1, 8& elvon opouvx

B = 1. ‘Emopévexs kai & Adyos — ,
Zx. 23 v s
SoTis TrepiExeTan peTafU SUo dpiBuddv

TEWOVTWY Trpds THV povdda, O& &Xn Oplov THV povdda, fTol

op n:—x =1, érav opx = 0.
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2ov. "EoTw 6T 75 Tofov (m):x Tetver els 1O undeév £§ dpvnTikddv
Tipddv. ToTe, tav yplywpev x=—x', B elven x' )0, omdte B elven

X —X —x' X' . § i - i
e ~ = | = L, &rav 8¢ TO x Telvn el TO undév &
nux  nu(—x)  —nux RS il §
&pVNTIKGY TIMGDY, TO x' Tefver eis T pndév &k BeTikddv TPV, OTOTE

optT:-;: 1 kai ouvetrdds opﬁ:—x = 1."Qome
x
op —— =1, rav opx= 0.
P = ) P
Il. TIAPArQroz TOY HMITONOY

§ 248. “Eortw 1) ouvdpTnots y = nux, B& elvon:
Ay _ nu(x+Ax)-nux

Ax Ax
Ax | Ax Ax
" %-1 2nuTauA|rx(x+ 2) =n;§ wv(x+ %x)
Ax

2 A B el Seigrs st BRET
tav 8¢ op Ax=0, 8& elvan™op & =0, &par op = = 1 kad
2.

opauv (x -l-é;) = ouvx® GoTe (nux)’ = ouvx. "Hroi:
‘H napéywyos Tod nux elvar ovvx Sid ndoav Ty tob x.
1l TTAPAFQros TOY ZYNHMITONOY

§ 249. "Eotw f) ouvdpTnols y=ouvx, Bx elvat
Ay ouv(x4 Ax)—ouvx

Ax Ax
A Ax Ax
_Znuj.nu (x+_§) fll-l—? Ax
n A_w_—__fu._.z_____ =___—nu(x+—)
n Ax Ax Ax 2

2
ik ToUTns 8¢ TPOKUTITEl EUKOAWS, OTI (ovvx)' =—nux. *Hrow:

*H napdywyog Tod cuyx elvan —npx §id ndcav TNy To0 X,
22
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IV. TTAPAMQroz THZ EQANMTOMENHZ

§ 250. "Eorw 7 ouvdptnols g —epx. 'Emaidn epx — c:}ux

L

2 o . oux(nux)'—nux(ouvx)’ . ; OUX-+mu2x
gmeTon, 6T (e@x)'= azwﬂx ( 7 (epx)" = *?,},‘% -

1 % ' 1 ”
o P (epx) = S Hron :
‘H napdywyog Tig epx elvar to¢ ’vriotpopov Tol cuvix.

V. TIAPATQIrOZ ogx, Teux, OTeux.

§ 251. Kord Tov olrov Tpérmov Epyaldpevor eUpioxouey, &t

) E '
(opx)' = == (Tepx)' = G:VX (oTepx)’ = — %‘
"AoxnoiLg

659. N& ebpefolv al mapdywyor Tév cuvaptiioswy:
o) y=anux, P) y=nu2x, v) y=owix, &) y=ep3x, ¢) y=op4x,
oT) y=Tax, §) y=omaix, n’) y=nulx, 6) y=oux, 1) y=x*nuix
o) w=xlouwtx, 1) y=x2eg3x, 1y)y=fnux, 1&) y=)ouwx,
®') y=ouv}x3+1.

B’ XPHZIZ THE HNAPATQIOY
AIA THN ZIIOYAHN TQN ZIYNAPTHZIEQN

1. 8EQPHMA TQN IENEPAXMENQN AYEHEEQN

§ 252. "Eotw ) ouvapmois y=o(x), dpiouévn, ouvexfs kai
Eyouoa Tapkywyov Bid whoos Tds Tiuds ToU X T&S TTEpIEXOMEVAS
els T Bidornua (o,p). “Qs yvwoTdw f) ouvdpTrons almn Y=o (x) Tap-
foraron Umd kaumUAns. Edv &mi Tadng fewpricwpey T& onueia
A(a, o(x) ) xai B (B, o(B) ) xad pépwopev Thv yopdnv AB kai THv
AA TrapdAAnAov pds Tov &fova Ox (o). 24), TéTe B elvan Trpbga-
vix AA=P—a kal AB_U([?:)—O(G) "Ex ToU dpBoywviou Tpydovou

AAB eUploxopev, 6-n U@H(a) = EQw = cum?\so*n‘]; KOCTEU-

BUvoews Tiis yopbiis AB Elvm pavepdv, &T1 &l TOU 1__'6§ou AB Tijs
xopmUAns w=o(x) Umépyxe &va TolAdyioTov onusiov I Exov Te-
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Tunuévny y mepiexouévny peTalu o kai P kai ToloUTov, WoTE 1) Epa-
TrTopévn Tiis KapTUAns els TO onueiov ToUTo va elven mapdAinios
mrpds Thv AB. AAN 1) tpa-
TTopévn oaUTn EXEl OUVTEAE-
oTNv kaTeubBUvoews TNV Ti-
ufv THs Tapaywyou o (X)
Biax x vy, fitor o' (y), Emadih
5¢ elvan TapdAAnAos TPOS
Ty yopdfiv AB Tpémel va

elvan q—(%}';—(q—} o'(y) Ay
o(p)—a(a)=(B—a)o’(y). "QoTe: Sx. 24

"Otav pia cuvépmoig Y=o( x) elvar dpiopévn xal ocuvexhs
& Tiv Swaothpatt (a, B) E&ovoa maphywyov &' &Aag g TI-
pag Tod x Tég meprexopévag év T@ Saoriuat (a, B), Omdpyer
elc Tovraytotov &piBuds Y perald a xal B TepLedpLevog Tolobrog,
Hote va elvar o(B)—o(a)=(B—a)d’(Y).

2. GEQPHMA TOY ROLLE

§ 253. "Eotw 1) ouv&pTnois y=0(x) Gpopévn, ouvexhs Ka
Exouoa Tapdrywyov v T¢ SlaoThuaT (o) kai EoTeo 811 ) KAUTUAN
f) TapioTwpévn UTTO TS ouv-

¥ apThoEws TéuvEl TOV &Eova
Tév x els T& onpeia A(x,0)
kai B(B,0). Kot 0 Becopa-
po TGV TETMEpaOUEVWY OV~
foewv B& Urdpyn wia Tou-

0] /A@o) 72N X AdyioTov T ToU X METQ-
fU a xal P TollTn, @OTE
ade o(B)-o(e) = (B—x)- o' (y)

& Emeidn o(B) =0, o(a) = 0 kai P—as£0, &mweTon &1 8a elvan
o’'(y) = 0. "Hror :

*Eav pla ouvépmotg p=o(x) Gpropévn xal ouvexig Exovoa
napéywyov & Tvt SwxemipaTt (a, B) pndevilerar Sid x=a xal
x=p, Ondpyer pla TodAdyiorov Tiph Y To0 x petabd a xai B,
S1& Thv dmolav # mapdywyos pnbevilerar.
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§ 254. Osdpnua. "Edav pia guvdpmolg Y =a(x) elvar @-
piopévn xal ouveyhs €yovoa mapdywyov € Tvi Sracthpatt
(a, B), xai frig mapdywyog pndevilerar S1& macay TILV TEpLe-
Xopévmv petafd a xai B, Téte ouvdptnolg Y=o( x) éxel ota-
Oepav Tiwhv & Td Swothpatt (a, B).

T& évn, EoTtwoav x;, Xy, 8U0 Tipad TOU x peTafl o kad B Trepi-
exoueval’ KaTd TO Beddpnua TéV TETMEPpaOoUEvwy alffoewy 0& elven
0(x)—0(x,)=(x3—%:)0"(y). ’Emeidny Spcos o'(y)=0, fmetan ém
0(%,)—0(x,)=0 A o(x,)=0(x,), fTor 7 ouvdpTnois Exet THY ol
Tipfv els 1O Sidotnpa (a, P).

§ 255. "Eotw ) ouvdptnols y=o(x) wplopévn, ouvexns Eyou-
o Tapéywyov év 1§ SiaoThuoTt (o,B). *Eotwoav 5 SUo Tiped Tol
x o x, kad x,, &vBx Xy )X, METAlU o koi B mepiexOpevar. Katd 16
Beddopnua TGV Temepaopéveov abffcewy 8& elvar :

0 (x)—0(x1)=(xg—%:)" (¥).

‘Emaidn 8¢ x,—x,)0, &meTon, 8 o(x,)—o(x,) ko o'(y) 6& elvan
dudonua, fitol, éav uév o(x,)—o(x;) Y 0 A 16 ard, Edv 1 ouvdpTnois
elvon abfovoa, TéTe kad o'(y) ) 0, &&v B¢ o(xy)—0(x1) { 0 T s,
tav 1) ouvdptnois elvan pBivovoe, TéTe Kad o'(y) (0. "Qore:

Mia ouvdpnoig Y=0o( x) Gpiopévn, ouvexhg €xovoa mapd-
ywyov & Tivi Staotipatt, elvar adEovoa # pbivovaa &v @ Sua-
sTipnatt TobTw, xad’ doov ¥ mapdywyog abrijg elvat év t® Sia-
omjuatt TolvTw Betued § dpvnTued - xal avtioTpdpwe.

Znuelwo. ‘H maphywyos &v elvan undéy, 8& elven Bik HEHOVOEVES TIUAS
ToU x, 516T1 &AAcws ) ouvdpTnois B& fito oTabepd els 7O Bikompa Tolro.

§ 256. "Eorw, f) ouvdpTnols y—o(x) ouvexns €is T SidoTnpa
(o, B) Exovoa mapéywyov ', fiis elvon Emrions oUvEXT)S oUVdpTNOIS
ToU x.

lov. "EoTw, &1 1 ouvdptnos MExpr ThHs Tfis ToU x=x, elven
adfovoa, oméTe kal 7 Tapdywyds Tns O& elven GeTikr), &md B¢ Tijs
Tiufis X, kod &xelfev §) ouvdpTnos yivetan gbivouoa. TéTe #) TPy wyos
s kaBfoTaTan &mwd Berikny dpynTik: kad Emwaidd Tapdywyos YmweTé-
Bn ouvexnis ouvdpots, EreTan ém1, Bk v yivy &rd BeTikny dpvnTikg,
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B 818 i Tiis Twdis O, fiTor o' (%) = 0, ST 1) ouvdpTnoIs Bia THY
TIUHY X=X, YiveTan peyloTn.

20v. "EoTw 811 1) ouvdpTnols uéxpt Tiis TIUfs x = X, elvar ¢bivou-
ox, OmoTE 1) Tapdywyds Tns B elvon dpvnTikn, &mwod & ThHS TMfS
X, kal éxeifev 1y ouvdpTnols yiveton abfouoa. ToTe fi Tapdywyods Tns
&md &pynTikh kofioToTon BeTikn Emopéveos, S Kal TPOTYOUMEVGS
ENéxBn, B elvan o' ( x, )=0, &Te f) ouvdpTnois Sid THY TIHY X=X, Yi-
veTan éAayioTn. "Hrou:

“Otav pia ouvdptnolg o x) ouvexs €lg Tt Sidompa (a, B)
éyovoa mapdywyov Siépyerar Sid Tiva Tiphv Tod x T™HY x, &
évdg peyiotov 7 éAaylotov, W) mapdywyog adriig pndeviferar
S1d THy Ty Tadmy, Sndadl o ( x,)=0, dv cupBalvy va elvar
xal cuveyns Six v TRy admiv.

Kai dvtioTpogws:

’Edv ¥ mapdywyog cuvexols Tivog cuvapticews o x) elg
Tt Sidompa (a, B) pndeviferar Sk Tiva Tiphv Tod x THY X, §
suvdptnoilg abm Sid Thv Tply x, Siépyetar Sd peyiorov #
é\ayiotov, xad’ 8oov ¥ mapdywyos pndevilerar éx Berdv H
APVNTIXDV TLLOV.

T &vm, fotw 6T f) Tapdywyos W' undevifeTon S THY Tipfv

x=X, MeToPaivousa &k TGV BeTk®V TGV Es Tas &pvnTikas Kod
foTwoav dUo Tpal Ths W', fiTor f| feTikny Sk x=X,—€ kai f} &pvnTI-
kN B x=x,+¢, EvBax ope=0. 'Emeidn cr'( X—€ ) )0, &meran 6T 1)
ouvdpTnois  elvon abfouvoa, Emeadh 8¢ o (x,+¢€) (0, EmeTan Sm 1
cuvdpTnats y elven gBivouoa. *E@’ Soov 8t A y UmreTén ouvexns kol
&md aifouoa yivetan gBivouoa, Emetan &1 alrn Exel Bk x=x, pé-
yioTov. "Avaddyws &modeikvieTar 6Ti, STav fi Tapdywyos ueTaPai-
vn &k TGV &pvnTikdv els Tas BeTikds Tipds, 1) ouvdpTnols BiépyeTal
&1’ EAaryioTou B THY TIpfY TOU X=X,.

§ 257. “Eotw lov) 8 ) ouvdpTnols y=o( x ) dpiouévn, ouve-
xhs €is T Sidonua (o, P ), Exouoa Tapdywyov ', Exel pEyioTov Six
Ty TV x=x; 1| 8 mopdywyos ' elvar guvexns Sia THY TRV
aUTv, ToTe B& elvan o’ ( x, )=0 peTaPaivovoa ik TéY BeTikdV TIMGY
els Tas &pynTikds, &pa 1) @' elven pBivouoa ouvdpTnols Kad ETTopéveds
f Tapdywyds s W', ATis elvoa 1 BeuTépa Trapdrywyos Tiis Sobeions,
elvan &pvmTikn.
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"Eotw 2o0v) 6T fj ouvdpTnols Bid Twa Tunv X=X, Exel EAdyioTov
7 8¢ mapdywyos olriis elvon ouvexfs Sidx THY TpHv alUThy, TOTE
B4 elvan o'( x, )=0, peraPaivovoa ¢k TV &pvnTiKGV el TS BeTikds
&pa, f) W' elvon ouvdptnols abfouvoa kai émouévews 7 Tapdywyds
Tns '’ elvan Berikd. "Qoe:

"Edv pla ouvdpmoig Y = o(x) cuvexis eig Tt Sudompa (a,B)
&yovoa napdywyov ¢’, &xn Sid x= x, péyiorov, TéTe 1) Seutépa
adtijg mapdywyos '’ elvar dpvnrtudh Sid Ty TipRy Tav™y Tod
x, éav 8¢ ) &y Sk x= x, EddyioTov, TéTE ) Sevtépa Tapdyw-
vos ¢’ elvar Beruey) Sk Thv Ty Tadtyv Tod x.

To &vrioTpogov &modeikvieTal eUkOAwS.

Hupadelypara : lov. N& eUpebf) 16 péyiotov fi 10 Ei\orxlo*rov Tiis
ouvapTioews y=x>—8x+5. To péyioTov fi Td EA&yioTov Ths ouvap-
TNoEws TaUTns AapuPavel Xwpav Sid THY Tiufv ToU X, dik ThHv dmroiav
undevileTon 1 WpWTN Tapdywyos y'=2x—8, fito1 dik x=4, Emwadn
S kdBe Tpnv ToU x 1) ¢ elvan ouvexns. "Apa 1) ouvépTnols
y=x-8x+5 Bik x=4 &xe1 péyroTov f| EA&yioTov. *Emeibn) & 1) Beu-
Tépa Tapdywyos y'=2 elvon wavToTe BeTikr), EmeTon &T1 | ouvdp-
Tnois Sk x=4 éxe1 EAcyioTov w=—11.

2ov. Na eUpebi] 10 péyrotov | 10 EAdyioTov Tiis ouvapThoEwS

y= 5 —9x+12. ‘H y'=x-9, iis bmolas pilen elvan x,=3,x,=—3,

Exer @''=2x, fiTis B1&x x=3 elvan @'’'=6 ) 0 81& ki x=—3 elvan @''=
=—6 ( 0" &pa 1) ouvapTnols Sik x=3 Exel EA&yioTov STrep fooUTan pé
—6 xai B x=—73 éxe1 péyroTov, &mrep iooUran pe 30.

o(x)
mr
OUVEXEIS OUVOPTNOEIS TOU X Kod toTw 6T Bi1ad x=a 1| ouvdpTnols

§ 258. "Eotw 1 ouvdptnois y = fvha o(x) xai @(x)

Aaupaver v &odpioTov uopq)ﬁv , fiTo ‘PE:; =%. "Emeidn) o(a) =
o(x)—o(a)

b _ o) _ owro@; _ s
Kol cp(Cf) =0, 1 y ypageran st < G cp(x)—tp(u)n P(x)— ?(“)

X—a
¢av Umrotedij & op(x—a) =0, TéTE TO KA&oP« % bt

omroiov TaploTd TO TrnAikov Tiis abfnoews TS ouvapTosws Sik
Tiis avEnoews Tijs dve§oapTiiTou peTaPAnTiis, Exer Gplov THY Tropd-
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ywyov 8i& x = a, fiTor ThY o'(x), TO 8¢ KAdouUa ‘P—(—’g—::@) el Oplov
¢'(a). "Apa E&v opx = a kai ¢'(a) # 0, Exouev
o(x) _ 9@ aqore.

OpY = OP. e e Qoe : o

€ > -~ . x

H &Andig Tiph 7o xAdopatog P = N

x = o AapPdvel THv dnpocdidpioTov popphv %, elvar 6 Adyog
::,f:g TV mapaywywy Sid Ty Ty Tadmy, drav ' (a) 0.
( Kaveyv o0 Hospital ).

Znusiwo. *Eqv kal & Adyos TGV Tapayywy S1& Thv v X=a Aappdvy

Td omolov Sk

THv &bpIoToV WOpQTV %-. 1éTe AcpPévopsv Tov Adyov TV BeuTépwy Trapayc-

ywv Sid Ty TRV X=a K.O.K.

ITapdderypa : N& e0pebfy f dAnfns Twh ToU KAGOMOTOS

x2—5x+ 6 o . 5 . S0 g e ‘ yoio g
V=t oxT1d B1& x— 2. TO KAdouax TouTo Bid x=2 AcuPdvel THv Go-
pIOTOV POPTV % “Apa 1) &Ands Tiun ToU KAGoUaTos ToUToV iooUTtat

ué 1oV Adyov T®V Tapaydywv T@V Spwv Tou Sk x=2, OToTE
—! & -1 1
Eyouey Y = git—g' BéTovTes 5¢ x = 2 elplokopev y = — = &
3. MEGOAOZ EIIOYAHE TQN METABOAQN MIAZ ZYNAPTHEIEQE
TH BOHOEIA TQN INAPATOQTQN

§ 259. Tlpos omoubfiv TV pETaPOAGDY Wds ouvapTnoews, lov
xafopilouev T& SiaoThucre, els Ta omoia f ouvdpTnols elvan dpi-
opévn kol ouvexfis' 2ov eUpioxkopev THY mapkywyov, Tis omoias
xaBopilopev Td onueiov: 3ov eUplokopev T& péyloTa Kal E\&ioTa TS
ouvapThiosws' 4ov eUpiokopey T&s TMGs THS ouvopTHoEWS B1&
x= +ooka x=0 kai t&v elvon Suvardv kaBopilopev T&S TIpdS TOU X,
aimives pndevilouv TV ouvdptnov: Sov oxnuarifopev ouvoTrTIKOV
Trivaka SAwv TGV &vwTépw: 6ov KaTaskeudouev Tf]\{ KouTUAT Y THY
TapIoTHoAV THY CUVEPTNOLV.

'Egaguoyai : o) Zuvépmois y=ax+p. lov. ‘H ouvépTnols aUTn
elvan dpropévn Si1&x TEoav Ty ToU x. 2ov. *H mapkywyos y' elvar-
fon Tpds o fitor y=a, Emopéves Siokpivouey TPEls TEPLTITCOOELS.
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Ay mepinrwois : a) 0. ‘O mivaf TéY peTaPordy THs y elvar &
dxdAoubios.

x| -0 =
¢’ + +
|- ~ 0 * +2

+ 50

‘H ypouphy 16v petaPordv elvan elfeia ypopp oxnuaTifovoa
HeT& ToU BeTikoU &fovos TéV x ywviav w bfeiav, didTi
y=epw=a)0(ox.26).

2a megintwog: o 0 ‘O mwivaf TGV proPoAdy THs y elvar &
dxdAoubos.

X |-20 - & 5 T
% - -
P00 N 0 N -o°

‘H ypapun 1 TaploT@oa Tas peTaPoAds elven edfeia oyxnuori-
fovoar petd ToU Betikol &fovos TV x yeviav w &uPAeiav, SiéTi
' =epw=a ( 0.

Yy
‘ Y
8
y 8 Y
(7]

x/_? [4] 4 - 5 .

f|
v Y
x. 26 3x. 27

B

. 3n mepinrwos : a=0. ‘H ouvdptnois elvan otabfepd Rad TraploTd
eUBeia TTap&AANAoV Tpds TOV &fovar TG x (ox. 27).
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p') ‘H ouvépmois y—ax?4-Px+y. lov. ‘H ouvdpmnois U
elvon dopiopévn kod ouvexhs Sia m&oav TinY ToU X.
20v. ‘H Tapdywyos autiis elvon @ =2ax+p, fims, &w 16 a ) 0,

elvan &pvnmixkn els 1O SidoTnua (—oo, - 2% ) kai BeTikn els TO BidoTn-
pa (—2%, + oo) tv 8¢ 10 «( 0, elvan Beriki) els TO BrdoTnua

(—oo,—z%) xal dpwmTikd els TO BidoTnua (-—2%, +oo)-

3ov. Al pilan Tfis TpdyTNS Tapaywyov y=2ax + P elvan x =
- -%x , Gpa Bi& THY TV X=— % ) ouvdpTnois Exel uéyloTov fi EAG-
xioov. ‘H 8¢ Seurépa rapdywyos ' =2 elvan BeTikd) &1’ a) 0, &pvnTi-

xf) B¢ 81" a ( 0 Emopéveos 1 ouvdpTnots, dtav o ) 0, Exer B x=— 2%

& TTOV \|J=4%j&2 kad &tav a (0, &xe Sid x=— 2% uéyroTov
y= _ﬁ&’
4ov. A1lx x=+oo0, v o« )0, y=+ oo, t&v 8¢ a (0, y=—oo.

IivaE toOv perafordv

a)o B
—-00 o +20

0 +

-

4ay- Be
P \ 4a’tAaxietoy ¢ s

-

-
=

=16 3K
|

A
(=}

clele|x|€
|

- 20 -8 + 20

¥ 0]

L

=

% 4ay-p? =
R / 4o p€poTov 2D B

Mapdderypa. N& omouBoo®ij f uetaPoAny Tiis ouvapThoEws

y=x2—6x+8.
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‘H ouvdptnois a™m cdve wpiopévn Sid Taoav TRV ToU X.
‘H mapdywyos ¢'=2x—6 &ia x (3 elvan ' (0, Bix x )3 elvau
¥ 0. Ax x=3 elvan @' =0, émeibn & @'=2)0, émeton & S
x=3 1) ouvdpTnois Ee EAdyloTov q;:%zf—% =—1.

a
Aia x =+ oo Emeidn a)0, y=+ co.
Ak x=0, y=8, 8id x=2 kai x—4, y=0.

'Acxfioerg

660. N& éfetacfolv ai petaporal Tév CUVaPTNOEWY :
a') y=x+3, B) w=—3x+1. Y') y=x3+3, 8) y=—x2-5x-+6,
€) y=x3-8, o1’) y=x(x—1)2, 0" y=x243x+2, n) y=x"-5x—4.
661. N& elpeBolv 10 péyiotov §) T E\&y10ToV TEV oUVapPTAGEWY :
o) y=x2-3x+42. B') w=3x%}2x2. Y) y=x3-36x.
662. N& eUpebij 1) dAnns Tiud TV kéTwdh KAaoudTwv:

N X3-3x244x-2 = oo X3=5x24Tx—3 :
D¥=mmins W=l Py=rr 55 S
N X3—3x244 e P x3-3x24-4 o
YIV= i mm gy MI=2 ) p= SOCIBxi-36x24 O X2

4. AIA®OPIKON ZYNAPTHZEQZE MIAZ ANEEAPTHTOY METABAHTH:

§ 260. "Eotw Tuyoloa ouvexfls ouvdpTnois ToU x, f| y. "E&v 1
&ve&pTnTos peTaPANTH X A&Pn EAayioTny abnow A, 1) ouvpTnots
Aappdver dpoiws dvtioTorov aliénov Ay. Mwpilopev &T1, &v opAx=0

Ax

Ex Tt EmeTon 671%:1:—\|J‘:e (1), &v ope=0. AUopev THv

(1) o wpos Ay kai Exopev Ay =y'Ax +¢. Ax. *Htor:

‘H abEnoig suvexoils ouvapmigews tod x éxodang napdywyov
% dvriotryoboa eig édayioinv abinowv Ax Tod x, drovteAeital
G’ &vdg dmd T yivbpevov Tiig mapaywyou émi Ax xai e’ été-
POV dmd Td yvdpevov Tob Ax émi &piBpdv €, b dmoiog éEapritan
arno Thv abEnowv Ax xai Exer Splov undév, drav opAx=0.

Té ywépevov y'Ax kodeltan Sagopixdv THs ouvapThioews
kil onueolron dy = y'Ax. (1)

elvar xai opAy=0 kai op g{ =y, ouvenrds kai op (e‘i’_w‘) =0.
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'Eav p=x elvan y'=1, éméTe & Tis (1) mrpokuTrTel dx=Ax wkai
1 lo6tns (1) ypéeeTan dy=y'dx. G2

*Ex THis (2) Tapotnpolpev: lov &m, fver pia ouvapTnols gyn dwa-
QOpIKOV, TrPETTEl V& EXT) TTap&ywyoV kad 20v 611 Trpds eUpeciv TOU Bia-
@opikol WG CUVOPTHOEWS TTOATACI&{OMEY TV TrapdywyoV aUTTs
¢ dx. OUteos tav w=2x3, 8& elvan dy=6x*dx.

"Aounoig

663. N& evpedf] TO Siagopikdy Tév KkaTwh ouvapTiioewy :
o) y=3%, B) y=Tx3, Y) y= 3x2-5x+6,
3 ' : e : T, o B
) v= oy O v= g O V=R O y=TaAT

5. IAPATQIOZ KAI AIA®OPIKON EMBAAOY

§ 261. "Eotw y=0o(x) ouvexhs ouvdptnols ToU x kai MN 4
KOWTTUAn, Thy omolav altn TaploTqd. “As AdPwuey ¢ ToU &Eovos
6V X TO oTaPepdy onueiov A (a0 ) kad TO peTaPAnTOV B( x,0), xad
16 drolwv pépopev Tas TeTaypévas Al koi BA Tév onpeicov I kad
A THs xoumUAns oUtw B¢ OpileTan TO Ywpiov ABlA, ToU &moiov
totw E 1o tppadov (ox. 28 ).

¥ -1V 4

X [ “Acao) 8(xo) € x
Ix. 28

Elvea Tpogavis, &t petormiBepévov ToU peTaPAnToU onuelou B,
fitor peTaParioptvou ToU X, METaPAAAETN kel TO épupadov E, &mo-
péveos T E elvan ouvdptnois ToU x. "Emiong elvan pavepdv &, £9’S-
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oov 1) ouvapTnols y=o(x) elvar ouvextis 81° allfnoiv Tol x kot Ax—
(BE), f) ai€nais AE ToU éuPadol elvan T upadodv To Xwpiov BAZE
kai 611 81" opAx=0 8& elven kai opAE=0, fitor 16 E elvan xad auTd,
ouvexns ouvdpTnois ToU x. ‘Qs & ToU oxfuaros gaiverad, elven
(BAHE) ( (BAZE) ( (BOZE) fi tav Tebfj (AO) =Ay, 6& elven y-Ax
(AE { (y+Ay)-Ax- Sicupolvres 8¢ 81k Ax Exopev :

Edvuby Ax )0, w) 5 (v + Ay, v B Ax (0, y) AF )yt Ay,
"Emreidn 8¢, dtav opAx =0, elvan xai opAy=0, EmeTon 1 op 21% =g

*AAK op%\;‘ =FE', &pa E' =y, & ToUTns 8¢ EmeTon é11 E'dx = wdx.

6. APXIKAI ZYNAPTHZEIEZ KAI XPHEIIMOTHE AYTQN

§ 262. "Eotw 1) ouvdpmnols y=5x2-Tx Eyouoa Tapdywyov
y'=10x—7. ‘H ouvdpnols y=5x>—Tx Aéyetan dpyixd ouvdpTnois
fi kol mapdyovoa Tiis W' =10x—7. *Hror: :

"Apxue) ouvdptnolg Sobeiong cuvapmicews @ x) Aéyerar
pla &AAn ouvdpong, dav Smapyy, fiTig, el dg mapdywyoy ™v
Sobeioav.

§ 263. "Eorw f ouvapTnos ap(x), #¥dx o oTafepd. ‘H Tapdy -
yos autiis elvan (ag(x)]'=ag’(x), fiTor # &pxixh Tis ouvapThoEws
a’(x) elven ap(x), évda @(x) elvon #) Tapyousa Tiis ¢'(x). "Qore

‘H dpyud) pidg ouvaptiicews éni otabepdv moodtnra elvar
) mapdyovoa Tig Sobelong ouvapticews ént ™v otabepav mo-
sétrta.

flapddetypa : “Eotw #) ouvdptnols ¢(x)=x* | dpyikf alrriis :
elven £ (x) = . Kol yevidds  &pyixh Tis @(x) =x elvan £ (x) —

xu-+1 - " 5 —, x5
R (us=—1) : ‘Emopévws A &pxikn Tiis 3x4 elvon 3- 52

§ 264. "Eotw 1 ouvdptnols y=(x)+o(x)+f(x) Eovoa dx
mapdywyov Ty ¢ =9 (x)40'(x)+1'(x) ouvemds f &pyikn Tiis
V=9 (x)+0o' (x)+f" (x) elvan 7 y=@(x)+o(x)+f(x). A& o
e(x), o(x), f(x) elvan &vmioToixws of dpyikad T&Y 9'(x), o'(x),
f'(x). "Ofev:

Wneptomotr|Onke amé To lvotirouto Eknmaibeutikng Mohmkrig



349

‘H &py iy cuvdptnoig tob dbpoiopatog Vo #| mepiocotépwv
ouvapThoewy éYovodv &pyixds, ioobtal pe o dBpoiopa tdv dp-
Xxév T@V Sobeiod®v cuvapTcewy.

Iapdderypa : "Emeidn ai dpyikai té@v 3x%, 6x, 5 elven dvmoToi-
yws of x2, 3x2, 5x, &metan 611 ) &pyikn Tiis Ww=3x*—6x+5 elvan 1|

x*—3x24-5x.

§ 265. "Eotw pia ouvéptnols Tol x fi ¢(x) dpiopévn &v Tivt
SlaoThuaTl Kai éyovoa s &pyxikny Thy ouvdptnot f(x). Kata Tov
bpiopdy Tiis &pxikfs ouvapThoews mpEmer 7 (x)=@(x)" &AA& kad
(f (x)+¢)=¢(x), #v8ax o orafep&. "Apax N ¢(x) 8& Exn s &p-
x1kas kol Tds ouvapTnoes f(x)+¢, Evba ¢ elvon oloodrroTe oToBEPOS
&p1Bpos.

7. APXIKAI IYNAPTHZIEIZ QPIZMENQN ZYNAPTHEEQN

§ 266. Eis 10 Tepl moapoywywy kepdAatov eixouev elper TaS
Tapaydyous @piopévey ouvapTioewy Ti Bonfeiq aiTdv ebkoAws
gUpIOKOPEY TAS &PYIKAS WPITREVEV ToloUTWY, oi &Troian TepiEyovTar
els TOV k&Twh Tivoka.

ZuvapTrioels *Apyixai
xut1
i Szl Sy
X T +c
oxu+1
" n i
X p+1 T4
1 —
V= Vx +c
ouvx nUx +c.
TBX —OUVX —+C
1
prr i
1
S opxX ~+C

§ 267. ‘H &pyikn ouvépTnols i Tapdyouoa wds oUVAPTNOEWS
o(x) xoAeiton kai dSAokATipopa ToU Siagopikol o(x)dx kai TapioTa-
T B1& ToU oupPdrou § o (x)dx.
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Kord Tatra elven § o' (x)dx =o(x)+ ¢ xai d o' (x)dx =o' (x)dx
*Hror:
‘H dAoxAfipwotg xai 1) Siapopiotg elvar npdketg dvriotpopor.
Ex ToUTou kabioToaTon pavepov 6T €€ ékdoTou kavdvos diapopi-
OEWS TTPOKUTITEL GUTICTOIY0S KaVV OAOKATpLooEWS Kal GuTIoTpOpuws'
udvov, &T1 koTd THV SAOKANPWOlY Trpémel v& TrpooBéowpey TTogod-
T ¢ &ve§dpTnTov THS EKGOTOTE PETAPANTIS.

"Aoxnoig
664. N& eUpeBoUv T& k&Twb SAokAnpopaTa

o) § 3xdx, By Joxedx, T e PSS PR P
€) S__l"dx, ot’) S L, )8 B3xo+2x2-5x+6)dx, ') § (6x*~Tx2—3x)dx,
x3 x5
8) S(X-1—2)3dx, 1) S(x—l)adx, 1a’) S 1B) (nux-+ouvx)dx, y ouv2xdx,
Y S nu2xdx, 187) Scruv?oxdx. 1e') Snqudx.
8. XPHZIMOTHZ TQN APXIKQN ZYNAPTHEZIEQN
§ 268. "Eorw pia ouveyns ouvdpTnols w=o(x) kit MN 1 kap-
TUAn, Thv droiav aldTn TraploTa.
*As Umroéowpey, &mi § o(x)dx-f(x)+c. "Eotwoav 5 (OA) = «

7 8y
B8
M
x° |0 A & X
Fx. 29

xad (OA")=x. *Av KANGH) E 1o éupadov Tol kapmmuAoypdupov xwplou
ABB'A" (0x.29) 084 elven dE=o(x)dx, ouvemds

E=§o(x)dx=f(x)+c (1)
oloudnroTe Svtog ToU x. *Emeidn ¢ S1d x=a 8& elvea E=0, 1} fodrng

Wnepromotr|Onke amé To lvotitouto Eknmaibeutikng MoAmkrig



351

(1) yivetan 0=f (a«)+v¢, &k Tfis Omoias rpokUmTel om c=—f (o),
oméTe E=f(x)—f(a). AUtn 8ix x=(0OA")=p bdidear (ABB'A")={(p)—
f(a). ‘H diapopa f(B)—f(x) mopioTaTan oupPoAikéds

fic(x.)d x,

g ' (x)=0(x) kai koAeiTan WpLopévov dAoxdfpwpa.

Ta o xai P kaAoUvTan Spra ToU SAOKATPOUOTOS, TO UEV O KT~
Tepov, TO 8¢ P dvcotepov, év &vmiBéoer Tpds TO § o(x)dx, TO dmoiov
xoAelTan &bépratov dAoxAfpwpa. “QoTe:

‘Eav 800f) xapmdAn mapiotwpévy Umd THG ouUVapTHoEwS
Y= 3( x), dprobing: 8¢ én’ adrig Sbo onpeia B xai B’ Eyovra
avtigtoiywg tetpnpévag a xai B, o éuPaddév E tod xapmuiro-
yedppov ywplov ( ABB'A’) 6& elvar :

E=[Po(x)dx =1(B) (), taw 1'(x) =0 (x).

'AoxfoerLg

665. AiSeton ) ouvdpTneois w= x2—5x+6. Né& eipedi] o tupabodv ToU kapmu-
Aoypdappou ywplou, ToU Tepexopévou peTafl Tou &fovos TéV X kal ToU Tofou TS
KapTUAnS ToU Trepieopévou peTall T@V Topdv Tis X'X kal T kaumiAng TaUTns.

666. Td olrd Sid THv ouvdptnoww x2—6x+45.

667. 'Edv B elvan 10 onpeiov, els 1& dmolov | ouvdprnois y=x242x —3
Tépver Tov &fova W'y, kai A’ kol A al Topal pé Tov &fova x'x, va elpebij TO EuPa-
dov A'OB xal OBA.

668. N& eUpebij 1O EpuPadov Tiis fuTovoeBols W= nux &md 0 &ws .
669. N& eupebii 1O tupadov Tijs ouvnuiTovoedols w=— ouvx &md & Ews

™

2
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